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HOACHUTEJIBHAA 3AIIMCKA

HpI/IOpI/ITGTHLIMI/I OCIsAMHA O6y‘{CHI/IH MaTeMaTuKe B 5—6 Kjiaccax SIBISIOTCS:

® TMPOJODKCHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX TMOHSATHI
(uncnmo, BenWYHMHA, TeoMeTpuyeckas (¢urypa), 0OECICUHBAIOIIUX
IIPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEMaTHYECKOTO0 0Opa30BaHUs
00yJaroIMNXCs;

® pasBuUTHE UHTEIUICKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEM
oOyyJarouiuxcsi, MO3HABAaTEIbHON  AKTUBHOCTH, HCCIEJOBATEIbCKUX
YMEHHM, HHTEPECa K N3YUYCHUIO0 MATEMATUKH;

® JI0ABCACHUC 06yqa101unxc;1 Ha AOCTYIIHOM JIsI HUX YPOBHC K OCO3HAHHIO
B3aMMOCBA3HN MAaTCMATHUKH U OKPYIKAOIICTO MHUPA,

e (opmupoBanue GyHKINOHATEHON MaTeMaTHUYECKON TPAMOTHOCTH: YMEHHUS
pacro3HaBaThb MaTeMaTHUECKUE€ OOBEKThl B pEANbHBIX HKHU3HEHHBIX
CUTyallUsX, NPUMEHATb OCBOCHHBIC YMEHHUS UI1 DEIICHUSA IPAKTUKO-
OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATD MOIYUYECHHBIE PE3YJIbTATHI U
OLICHMBATh UX HAa COOTBETCTBUE NMPAKTUYECKOU CUTYALUH.

OcCHOBHBIE JIMHUM COJEpKaHUA Kypca MaremMaTuku B 5-6 kiaccax —
apupMeTnyecKas U reOMETpUYECKas, KOTOPbIE pa3BUBAIOTCS NMapaJlIeIbHO, KaXK1as
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCHMO OJIHA OT APYTOH,
a B TECHOM KOHTAaKT€ U B3aUMOACUCTBUM. TaKke B Kypce MaTEMAaTUKHU ITPOUCXOIUAT
3HaKOMCTBO C 3JIEMEHTaMHU alreOpbl U ONUCATEIbHOW CTATUCTUKH.

N3yuenue apudmernueckoro Marepuana HauMHAETCs CO CHCTEMAaTHU3alluu U
pPa3BUTHS 3HAHUM O HATYpPAJIBHBIX YHUCIaX, IMOJYYEHHBIX HA YPOBHE HAYAIBHOTO
oOmiero oopazoBanus. [Ipu 3ToM COBEpIICHCTBOBAHUE BBHIYMCIUTEIBHON TEXHUKU
U (QopMHpOBAHME HOBBIX TEOPETUYECKUX 3HAHUNA COYETAeTCd C pa3BUTHEM
BBIYHMCIIUTEIBHON KYJIbTYphI, B YACTHOCTU C OOYyYEHHMEM MPOCTEHUIIUM MpuEéMaM
NPUKHUJIKA U OLIEHKH PE3YJIbTATOB BBIUMUCICHHI. M3yueHHe HaTypaJbHBIX YHCENl
POJOKAETCA B 6 KIIacce 3HAKOMCTBOM C HAYaJbHBIMU MOHATHSAMU TEOPUU
JNETUMOCTH.

Havano u3ydenusi OOBIKHOBEHHBIX W JIECATHYHBIX APOOEH OTHECEHO K 5
KJIacCy. DTO MEPBbIN 3Tal B OCBOCHUM JIPOOEH, KOr/a MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU UJESIMU, MOHATUAMH TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
npoOeil B MOJHOM 00BbEME MPEAIIECTBYET U3YUECHUIO AECATUYHBIX IpoOei, 4To
1eJIeCO00Pa3HO C TOYKMU 3PEHMs JIOTHMKM H3JI0KEHHUS YHUCIOBOW JIMHUM, KOTrIa
IpaBuiia IEUCTBUIN C JECATUUHBIMH IPOOSIMU MOKHO OOOCHOBATH YK€ U3BECTHBIMU
IrOpUTMaMH BBITIOJIHEHUS IEUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C
JNECATUYHBIMH TPOOSMH PACIIUPUT BO3MOKHOCTH JJIsl MOHUMaHUs 00ydarouuMucs
IIPUKJIATHOTO IPUMEHEHNS HOBOM 3aICH MPU U3YYEHUHN APYTUX IPEAMETOB U NIPU



IPAKTUYECKOM HCMojiab30BaHuH. K 6 kiaccy OTHECEH BTOpOM 3Tall B HU3Y4YEHUU
Opo0el, TJIe MNPOUCXOAUT COBEPLICHCTBOBAHWE HABBIKOB CPABHEHUS U
npeoOpazoBaHusi ApoOel, OCBOEHHWE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAaYMBAHME TEXHUKU BBIYUCICHUI, B TOM 4YHCJIE 3HAYCHHW BBIPAKEHUH,
colepkKalmuX U OOBIKHOBEHHBbIE, U JACCATUYHBIC APOOM, YCTAHOBJIICHHE CBS3el
MEXAY HUMH, PACCMOTPEHHE NMPUEMOB pelieHus 3afady Ha JpoOu. B nHauvane 6
KJIacCa MPOUCXOINUT 3HAKOMCTBO C IMIOHATHUEM IMPOLIEHTA.

OCOOEHHOCTPIO H3YYEHHs] TOJIOKHUTEIbHBIX M OTPULATENbHBIX YHUCEI
ABIJIAETCS. TO, YTO OHM TAK)KE€ MOTYT pacCMaTpUBAThCS B HECKOJBKO 3TanoB. B 6
Kjlacce B Havaje u3yuyeHus Tembl «llojokuTenbHble U OTpULIATEIbHBIE YUCIIA»
BbiaensAeTcs mnoarema «llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTpULIATEIbHBIMU  YUCIAMM W JEUCTBHSIMHU €  MOJOXKHUTEIBHBIMU U
OTPULIATEIBbHBIMU YMCJIAMH MPOUCXOJUT HA OCHOBE COACPKATEIBHOIO IOAXOJA.
OTO MO3BOJSIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH 00YYarOIMXCsl MPAaKTHYECKU
CO BCEMH OCHOBHBIMH MOHSTHSMHU TEMbI, B TOM YHUCJIE U C IPABUJIAMH 3HAKOB MpU
BBIMOJTHEHUH apU(PMETHUYECKUX NeicTBUM. M3yueHue pannoHaATbHBIX YHCENl Ha
3TOM HE 3aKOHYHUTCS, a OyIeT NPOAOIKEHO B Kypce ainreOpsl 7 Kiacca.

[Ipn oOyueHuM pemeHuro0 TEKCTOBBIX 3ajady B 5—6 Kilaccax HCIOJIb3YIOTCS
apupmeTnyeckue npuémsl pemenus. [Ipu oTpaboTke BHIYMCIUTENbHBIX HABBIKOB B
5—6 xnaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3a/1a4M CIEAYIOLUIMX BUIOB: 331a4M Ha
JIBW)KCHHME, HA YacTH, Ha MOKYNKH, Ha pabOTy M MPOU3BOAUTEIHHOCTH, HA
IPOLEHTHI, HA OTHOIIEHUs U Iponopiuu. O0yydaromuecs 3HaKOMSTCS ¢ TpUuéMaMu
pelieHus 3aaad  nepeOopoM BO3MOXKHBIX BapHaHTOB, YywaTcsl paldoTaTth cC
uH(popmalmen, npeacTaBIeHHON B (popMe TaOIHI] UK AUATrPaMM.

B  nporpamme yweObHoro kypca «MaTremaTuka» — IPELyCMOTPEHO
(dopMupoBaHrEe TPONEACBTHUECKUX alreOpandeckux mpencraBieHuil. byksa kak
CUMBOJ HEKOTOPOIO 4YHCIa B 3aBHCUMOCTH OT MAaTeMaTH4EeCKOro KOHTEKCTa
BBOJUTCSl TOCTENEHHO. ByKBEHHAas CHUMBOJIMKA IIMPOKO HCIOJIb3YETCS MPEx]ie
BCEro JUIsl 3alKMCH OOIIMX YTBEPKACHUN U MPENoKEeHU, GOopMys, B YaCTHOCTU
JUTSl BBIYMCIIEHUS] TEOMETPUUECKUX BEIMYHH, B KAUECTBE «3aMECTUTEIISD) YHCIIA.

B mporpamme yuebHoro kypca «MaTemaTtukay NpeACTaBICHa HarjsaHas
reOMeTpus, HallpaBJICHHas HAa  pas3BUTHE o0Opa3Horo MBIIIJIEHUS,
IPOCTPAHCTBEHHOT'O BOOOPaXKEHMSI, M300pa3UTENbHBIX YMEHU. DTO BaKHBIN 3Tall
B M3YyYECHHUHU T€OMETPHH, KOTOPBIM OCYLIECTBISETCS Ha HATISAHO-NIPAKTUYECKOM
YpOBHE, OMHUPAETCS Ha HarJsgHO-00pa3Hoe MblIUIeHHe oOydaromuxcs. bomnbias
pOJIb  OTBOJAUTCSA  INPAKTHYECKOW  JIEATEIIBHOCTH, OIBITY, DKCIIEPUMEHTY,
MoJienupoBaHuto. O0yyaroniecs: 3HaKOMATCS ¢ T€OMETPUYECKUMHU (pUrypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMHU KOH(UTYypalUUsIMH, y4daTcs
nU300pakaTh WX HA HEJIMHOBAHHOW M KIIeTYaTOM Oymare, paccMaTpUBAalOT HX



IPOCTEMIINE CBOWCTBA. B mponecce u3ydeHWs HArJBSIAHOW T€OMETPUM 3HAHUSA,
MOJIyYCHHBIC OOYYalONMMHUCS Ha YPOBHE HAYAIBLHOTO 0O0IIero ooOpa3oBaHUS,
CUCTEMATU3HUPYIOTCS U PACIIUPSIOTCS.

CornacHo ydeOHOMY IUIaHy B 5—6 Kjaccax M3y4daeTcs WHTETrPUPOBAHHBIN
npeamer «MareMaTuka», KOTOpPbIM BKIIOYAeT apu(PMEeTHUEeCKUd MaTepual u
HarJIAIHYI0O TE€OMETPHUIO, a TakKKe NPOIEJEeBTUYECKHE CBEIEHUS U3 anreopsl,
AJIEMEHTHI JIOTUKH U HayaJla ONMCATEIbHOW CTaTUCTUKH.

Ha uzydenne ydeOHOro Kypca «Maremaruka» otBoautcs 340 dacoB: B 5
kiacce — 170 gacoB (5 wacoB B Heaenw), B 6 kiacce — 170 gacoB (5 4acoB B
HEJIEIO).



COILEPKAHUE OBYUEHUA
5 KIIACC

HarypaJjbHble 4ncia U HYJIb

Harypanbnoe uwmcno. Psg narypanbpHbix umcen. Yucno 0. M3o0paxkenue
HATYpaJbHBIX YUCEJ TOUKAMU HA KOOPJIMHATHOM (YMUCIOBOI) MPSIMOIA.

[lo3unmonHas cucreMa cuucieHus. Pumckas HyMmepanuss Kak IpUMED
HEIO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [[ecATuUHAas CucTeMa CUUCIICHHUS.

CpaBHEHUE HATypaJbHBIX YWCEJ, CPABHEHHE HATYpPaJbHBIX YHCEN C HYJIEM.
Crnioco6bl cpaBHeHUs. OKpyTIIeHUE HATypaJTbHbBIX YUCE.

CiioxkeHne HaTypaJlbHBIX YUCEN, CBOWCTBO HYJISI IPU CIIOKEHUU. Beruntanue
KaK JielicTBUE, 0OpaTHOE CIIOKEHUIO. Y MHOXKEHUE HATYpaIbHbBIX YKCEN, CBOMCTBA
HYJIS U €IMHUIIBI IPH YMHOXKEeHHH. JleleHne Kak IecTBIE, 00paTHOE YMHOKEHHUIO.
KommionenTsl  aeiicTBui, CBsA3b MexAy HuMH. [IpoBepka pesynbrara
apudmernyeckoro aedctBusi. llepeMecTUTEeNbHOE W COUYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKECHUS.

Hcnonp3oBanue OyKB 15t 0003HAUYCHHSI HEM3BECTHOTO KOMIIOHEHTA | 3aITUCH
CBOMCTB apu(METUYECKUX JACHCTBUH.

JlenuTenn W KpaTHbIE YKCIA, PA3jJoKeHUWE Ha MHOxurtenu. lIpocteie u
coctaBHble yncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb € HaTypalbHBIM IIOKa3aTejleM. 3alHucCh 4YUCIa B BHUAE CYMMBI
Pa3psIAHBIX CIaraeéMblX.

UucnoBoe BbIpaKEHUE. BpIUMCIEHUE 3HAYEHWII YHCIIOBBIX BBIPAXKEHUH,
MOPANOK  BBINOJHEHUS  JACUCTBUM.  Vcmosib30BaHME  TIpU  BBIYMCIICHUAX
NEPEMECTUTEIIBHOIO W COYETAaTEIbHOrO CBOMCTB (3aKOHOB) CJIOXKEHHUS U
YMHOXEHUS, paCIpeIeIUTEIbHOIO CBOMCTBA YMHOXKEHHS.

Apodu

[IpeacraBinenne o ApobOM Kak croco0e 3amucu YacTh BEITUYHUHBI.
OO6bikHOBEHHBIE IpoOu. [TpaBuibHbIE U HEMpaBUiIbHBIE TpoOu. CMeianHas 1poob,
IPEICTAaBICHUE CMEIIAHHOW poOU B BHJI€ HENPABWIBHOW JIpoOU W BBIAEIICHUE
IIEJI0M YacCTH YKClia U3 HeMpaBWIbHOU MpoOu. M300pakeHue npodeit ToukaMu Ha
yucioBord mpsmoii. OcHoBHOe cBocTBO japodbu. CokparieHue JIpoOei.
[IpuBenenue apobu Kk HoBoMY 3HameHaTento. CpaBHeHUE poOeit.

CrnoxxeHre ¥ BbIUUTAaHUE JIpoOel. YMHOKEHUE U AeJIeHHe poOeid, B3aUMHO
oOpaTHble TpoOu. HaxokaeHue 4acTu Leaoro v Lesioro Mo ero 4acTy.

Hecstuynas 3anuchk npoOeid. [lpencraBnenue necaTudyHoOM apoOM B BHIIE
OObIKHOBEHHOU. M300pa’keHHe JecATUYHBIX ApoOedl TOoYKaMM Ha YHUCIOBOU
npsimoil. CpaBHEHUE AECATUYHBIX IPOOEH.



Apudpmernueckre AEHCTBUS C ACCATHUYHBIMU JpoOsimu. OKpyrieHue
JECSITUYHBIX ApOOei.

PeleHne TeKCTOBBIX 33124

Pemenne TekcToBBIX 3amau  apudmeTndeckuM criocobom. Pemenue
Joruyeckux 3agad. Pemenue 3agad mepeOOpoM BCeX BO3MOXKHBIX BapHUAHTOB.
Hcnonb3oBaHue Mpy pelIEHUH 3a/1a4 TabJIUL U CXEM.

Pemenne 3amau, copepKamMxX 3aBUCUMOCTH, CBS3BIBAIOIIUE BEIUYUHBI:
CKOpPOCTb, BpE€Ms, pACCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb. EnuHHIBI
U3MEpPEHUs: MacChl, 00bEMA, 1IEHbI, PACCTOSHUS, BpEMEHU, CKOPOCTH. CBA3b MEXKIY
eAMHUIIAMU U3MEPEHUS KAKI0M BEJIMUUHBI.

Pemenne ocCHOBHBIX 337124 Ha IpOOH.

[IpencraBieHue JaHHBIX B BUAE TAOJIUI, CTOIOYATHIX JUATPaMM.

Harnsinnas reomerpust

Harnsanele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, yIroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. YTroJ. [Ipsmoi,
OCTPBIW, TYIIOM ¥ Pa3BEPHYTHIN yTJIBL.

JlnmrHa oTpe3ka, METPUUECKUE €IMHUILIBI JJIMHBL. [[JIMHA JTOMaHOW, IEPUMETP
MHOT'OYyroJibHUKA. VI3MepeHre U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.

Harnsanele npeacrtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
IpsIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUIYD.

Nzobpakenne ¢uryp, B Tom uuciae Ha kierdatoil Oymare. Iloctpoenue
KOH(MUTYpalMii U3 YacTe MpsIMOM, OKPYKHOCTH Ha HEIMHOBAHHOW M KJIETYATOU
Oymare. Mcnionb30BaHue CBOMCTB CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomane nOPAMOYTOJBHHKA W  MHOTOYTOJIBHHUKOB, COCTAaBJICHHBIX U3
IPsIMOYTOJIbBHUKOB, B TOM 4YHCIIE€ (UIYp, U300paKEHHBIX HA KJIETYATOM Oymare.
EnvHUIBI H3MEpEeHHs IUTOIIA/IH.

Harnsanele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSAMOYTOIbHBIN
napaenenunen, — kKyo, — MHororpaHHuku.  M3o00paxkeHue — mpocTermmx
MHOTOrpaHHUKOB. Pa3BépTku kyb6a u mnapamnenenuneaa. Co3gaHue Mojenen
MHOT'OTPAaHHUKOB (M3 OyMaru, MpoBOJIOKH, MNIACTWIIMHA U APYTUX MaTEPUAIIOB).

OO0bEM NpsAMOYTroJIbHOTO mapajvienenunena, kyoda. EnuHunmsl usmepeHus
o0BéMa.

6 KJIACC

HartypanabHblie yuciaa

ApudmeTrrueckue IEHUCTBUS C MHOI'O3HAUHBIMM HaTypaJbHbIMHM YHCIAMHU.
UucioBble  BBIPAKEHUS, TMOPSAOK  JCUCTBUIM,  HCIOJb30BaHHE  CKOOOK.
Hcnonp30oBaHne NpU  BBIYMCICHUAX MEPEMECTUTEIBHOIO M COYETATEIBbHOIO
CBOWCTB CJIOXKEHUS U YMHOKECHHS, PACHPENEIUTEIBHOIO CBOMCTBA YMHOKCHUS.
OxpyriieHne HaTypaJbHbIX YUCEL.



JlenuTenu M KpaTHbIE YUCiIa, HAUOOJBIIUM OOIIUN JeIUTEeNh U HAUMEHbIIIEEe
oO1iiee kpaTHoe. J{eTMMOCTh CYMMBI U POU3BEICHUS. JefleHne ¢ OCTaTKOM.

Apoodu

OObIKHOBEHHas1 ApoOb, OCHOBHOE CBOWCTBO JPOOH, COKpalleHue IpoOeii.
CpaBHeHue U yropsiounBaHue apooei. Pemenue 3a1a4 Ha HaX0XKICHUE YacTH OT
[EJOoro W IeJIoro mo ero vactu. J[poOHOe 4YHuCiIo Kak pe3yibTar JeicHUs.
[IpencraBnenue AeCITUIHON IpOOH B BUE OOBIKHOBEHHOW TPOOU U BO3MOXKHOCTh
IpeICTaBlIeHUs] OOBIKHOBEHHOM JpOOU B BUJE JAeCATUYHOU. JlecaTUUHbIC ApOOH U
MeTpHuueckasi cuctema mep. ApudMeTuyeckue 1eHCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

OtHomienue. JlenmeHne B JIaHHOM OTHOIICHWH. Macmrtal, HOponopius.
[IprmeHeHne NpONoOpUH IPU PELIEHUH 33/1a4.

[Tonarue nporeHTa. Beiuncienne npoueHTa OT BEIMYMHbBI U BEJTUYUHBI 110 €€
IPOLEHTY. BbIpakeHre MpolEeHTOB JECATUYHBIMU ApoOsiMu. PernenHue 3amay Ha
NpoIeHTHI. BelpakeHne OTHOIICHHS BEIMYUH B MPOIIEHTAX.

IHonoxuTENbHBIE M OTPUIIATEIbHBbIE YHCIA

[TomoxurenbHble U OoTpuUATelbHble ynciaa. Llensle uncna. Moaynp yucna,
reoOMeTpUYecKass UWHTeprnperauus Moayis uyucia. HM3o0paxkeHue uwucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. CpaBHEHHE  YHCEIL
Apudmernyueckue AEHUCTBUS C MOJIOKUTEIbHBIMUA U OTPULIATEILHBIMUA YHCIIAMH.

[IpsmoyroisibHasi cucteMa KOOpAMHAT Ha MIOCKOCTH. KoopMHATBI TOYKU Ha
IockocTH, abcuucca u opauHara. [loctpoenue Todek u Guryp Ha KOOPAMHATHOU
IIJIOCKOCTH.

bykBeHHBbIE BBIpasKeHUSA

[Ipumenenue OykB ISl 3allCM  MaTeMaTUYECKUX  BBIPAKEHUU U
npennoxxennii. CBoWicTBa apu(PpMETHISCKUX JeHCTBUN. ByKkBeHHbBIE BBIpaXKCHUS U
YUCJIOBBIE MOJICTAHOBKHA. DBYyKBEHHBIE pABEHCTBA, HAXO0XICHUE HEU3BECTHOIO
KoMroHeHTa. Dopmysibl, (HOpMysbl MEpUMETpa W IUIONIAAU MPSIMOYTOJIbHUKA,
KBajpaTa, 00bEMa mapasienenumneaa u Kyoa.

Pemienne TeKCTOBBIX 3a/1a4

Pemenne TekcToBBIX 3amau  apudmeTmdeckuM  criocobom. Pemrenue
Joruyeckux 3anad. Pemenue 3amau nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3agad, cojaepiKalluX 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEIUYUHBI:
CKOpOCTb, BpeMH, paccTosiHue, 1[eHa, KOJIMYECTBO, CTOUMOCTH,
IPOU3BOJUTEILHOCTh, BpeMsi, O00BEM paboThl. EnuHUIBI W3MepeHus: Macchl,
CTOMMOCTH, PACCTOSIHHS, BpPEMEHH, CKOpPOCTH. OCBs3bp MEXIy €IUHHIIAMU
U3MEPEHUS KaXKJA0W BEITUYUHBI.

Pemienne 3amady, CBSI3aHHBIX C OTHOIIEHHUEM, MPOMOPIMOHATBLHOCTHIO
BEJIMYMH, IPOIIEHTAMH; PEIICHIUE OCHOBHBIX 3a7a4 Ha APOOU U MPOLICHTHI.



OueHka M TpUKUIKA, OKpyrieHue pesyibrata. CocTaBieHue OyKBEHHBIX
BBIPAKEHUH T10 YCIIOBUIO 3aJa4H.

[IpencraBneHue AaHHBIX C MOMOIIBIO Tabmuy u auarpamm. Cronbuartbie
JarpaMMBbl: YTEHUE U NTOCTPOEHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harusanas reomerpus

Harnsasaele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasd,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKpY’KHOCTb, KPYT.

B3anmHoe pacnosioxkeHne [BYX MPsSMBIX Ha IUIOCKOCTH, MAapaJIIEIbHbIE
npsIMbIE, TEPICHIUKYJISIpPHBIE NpsMble. M3MepeHue paccTOsSHUN: MEXIy ABYyMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHA MaplIpyTa Ha KBaPaTHOM CETKE.

N3MepeHne M NOCTPOEHHE YIVIOB C IOMOIIBIK TpPaHCHOPTHpA. Buibl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIM, TYIOYTOJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYTOJBbHUK, MIPUMEPHI
YETBIPEXYTOJBHUKOB. [IpIMOYTONBHUK, KBapaT: UCIOJIB30BAHUE CBOWCTB CTOPOH,
yriaoB, auaronaneil. M3oOpaxeHne reoMeTpuyeckux (Uryp Ha HEIMHOBAHHOU
Oymare ¢ HCIOJb30BAHUEM LUPKYJs, JIMHEWKH, YTOJbHHMKA, TPAHCIOPTHpA.
[TocTtpoenus Ha kieTdaroi Oymare.

[lepumerp ™HoroyronpHuka. [loHsaTne 1omWEAAM QUIYPBL, E€AMHUIIBI
u3Mepenus miomanu. [Ipubnmxk€HHoe n3mepenue miomaau Guryp, B TOM 4HCIIe
Ha KkBajapaTHOU ceTke. [IpubnmxéHHoe u3MepeHre AIUHbI OKPYKHOCTH, TIOLIaAN
Kpyra.

CumMeTpus: LIEeHTpaJlbHAasA, OCEBAs U 3€pKAJIbHAsI CHMMETPHH.

[TocTpoenne cuMMETpUYHBIX QUTYP.

Harnsnueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, ky0, mpusma, DUpaMuja, KOHYC, LMIUHAp, wap u cdepa.
N3o0pakenue mpoctpancTBeHHBIX (uryp. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB,
muInHApa U koHyca. Co3gaHue Mojenied MPOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPUAIIOB).

[Touatue o0bEMa, eauHULBI U3MepeHUs o00bEéMa. OOBEM NPSAMOYTOIBLHOIO
napajienenuneaa, Kyoa.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMS TNPOrpaMMbl y4eOHOro Kypca
«MareMaTrka» XapakTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHUEM HHTEPECA K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUHCKOW MATEMaTHYECKON IIKOJbI, K MCHOJb30BAHUIO ITHX
JOCTUKEHUN B IPYTUX HAYKax M MPUKIATHBIX cepax;

2) rpa:KIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMOJHEHUIO 00SI3aHHOCTEN TpakJIaHWHA U PEAM3AIUU €T0
npaB, TMPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYp TPa)kJAaHCKOro oOIiecTBa (HarmpuMmep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCY X ACHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHUE€ B PEIICHUU NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUH BCEH >KU3HU IS YCHENTHOW MpogeCcCHOHAIBHON
NESTENPHOCT U PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
NOCTPOCHUEM MHIUBUIyAIbHON TPAEKTOPUHU 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJady, pEUICHUH, pacCyX IACHUH, YMEHHIO BUJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTaluMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUYHBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HAyKW Kak cdepbl 4YeloBEeYeCKOou
NEeSATENbHOCTH, TANOB €€ Pa3BUTUSA W 3HAUYMMOCTHU AJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEIOBATENbCKON
NEATEIIbHOCTH;



6) ¢usunyeckoe BocnuTaHue, GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOIO 0J1arOMOJyYHUs:

TOTOBHOCTBIO IPUMEHATH MATEMaTUYECKHWE 3HAaHHUS B HMHTEpPECax CBOETO
3l0pOBbs, BEACHHS  370pOBOro  oOpa3a O KM3HH  (37J0pOBOE  IHTAHHE,
COIaHCUPOBAHHBIN pPEXUM 3aHATUH U OTAbIXa, peryjsipHas (dusnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pe(dIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpHEHTallMel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH JIJIsl peleHus 3a/1a4 B
00JIaCTU COXPAHHOCTU OKPY>KaIOIIEH Cpeibl, INIAHUPOBAHUS OCTYIIKOB U OLIEHKU
UX BO3MOXHBIX IMOCJHEACTBUI ISl OKPYXKAIOILIEH Cpelibl, 0CO3HAaHUEM TJI00aTbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel X pelIeHus;

8) amanTanusa K M3MEHAIIMMCH YCJOBUAM COUMAJIBLHOW U NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIoJeH, NpuoOpeTarb B COBMECTHOW AESITENBbHOCTU
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(bopMyIMpPOBATH UAEH, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJIEHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JeQUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMIO KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
OPUHUMAEMbIE PEIICHUS U ACHCTBUA, (POPMYJIMPOBATH M OLEHHBATh PUCKH U
HOCTEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHBIE YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBI/IH

ba3oBble jjoruyeckue aeiicTBUA:
® BBIIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAYy HOHIATUAMH, (DOPMYIUPOBATH
OMpeNeNeHus]  MOHSTHM, YyCTAaHAaBIMBATh  CYUIECTBEHHBI  MpU3HAK
KJIacCU(PUKalMK, OCHOBaHUS JUIsl OOOOIIEHUS W CpaBHEHUSA, KPUTEPHH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpUHUMATh, (OPMYIHPOBaTH M  NPEOOpPA3OBBIBATh  CYXKICHHS:
yTBEpAUTENbHbIE W OTpULATENIbHbIC, €JIMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBIABJISATH ~ MAT€éMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3H U
npotuBopeursi B (akTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npeyaraTb KpUTEpUU ISl BBISBIICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUU;

JielaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIOUECHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa30upaTh JI0Ka3aTebCcTBA MATEMATHUECKUX YTBEPKICHUU (MpPSAMbIE U OT
MPOTUBHOT0), MPOBOJIUTH CAMOCTOSTEIbHO HECJIOXHBIE OKa3aTelIbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH APTyMEHTALUIO, MPHUBOJIUTH
OpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOWpATh Croco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pElICHUs, BbIOMpATh HauOoliee TNOAXONAIMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarTeLCKHe 1elCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCHPYIOIIUME MPOTUBOpEUHE, NpodIemy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOKO NTO3ULINIO, MHEHHUE;

IPOBOJIMTh IO CaMOCTOSITEIIbHO COCTaBJICHHOMY IUTaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YeCKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOATENbHO (OPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
IIPOBEAEHHOIO HAOIIOJEHMSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUN;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BHUTHUC IIPOHCCCA, a TAKIKC BbIIABHUI'AThb
IPCAIIOJIOKCHHUA O €T0 PAa3BUTHH B HOBBIX YCIIOBHAX.

Pabora ¢ unpopmanmeii:

BBIABJIATE HEAOCTATOYHOCTD H M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX,
H€06XOI[I/IMI>IX IJIA pCIICHUA 3a1a49U,

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaTb W HHTEPIPETHUPOBATH
UH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IpeICTaBIICHNUS;

BbIOMpaTh (GoOpMy NpPEACTaBICHUS HMHPOpMALUMUM U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMmamMu, HWHOM Trpapukod H UX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALUU 10 KPUTEPHUSIM, MPENTIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:



BOCIIPUHUMATh U (OPMYJIUPOBATH CYXkJACHUS B COOTBETCTBUU C yCIOBUSIMU
U LEJISIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NUCBMEHHBIX TEKCTAX, aBaTh MOSICHEHUS MO0 XOIy PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0Ji¢ 00CYXXJICHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O00CYKIaeMOW TEMBI,
npo0OJieMbl, peraeMoi 3ajauu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HA TIOUCK
pElIEHHUs], COIMOCTaBJISITh CBOU CYXKIEHUS C CYXICHUSIMHU JIPYyTHX
YYaCTHUKOB JHMAJIOTa, OOHAPYKMBATh Pa3jM4M€ U CXOJCTBO MO3UIIMMA, B
KOppEeKTHOM popme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

IIPEICTABIATh PE3YIbTAThl PEIICHUS 3aa41, YKCIIEPUMEHTA, UCCIIEI0BAHNU,
POEKTa, CAMOCTOSTENBHO BHIOUPATh (POpPMAT BBHICTYIUICHUS C YUETOM 3a7a4
MPE3EHTALNN U OCOOEHHOCTEHN ay IUuTOpUU;

MNOHUMAaTh U WCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U UHAUBUAYATbHON
paboTHI IPH PEIICHUH YYEOHBIX MATEMATHICCKUX 3a]1a4;

MPUHUMATh 11€7Ihb COBMECTHOM AESITEIBHOCTH, TJIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOW pabOThl, pacmpenensTh BHUIBI pabOT, JOTOBApUBATHCA,
o0CyX/IaTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKHX
JIIOJICH;

y4acTBOBaTh B TIPYNNOBBIX (opmax paboTel (0OCykaeHUs, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJAWHHPOBATH CBOM JCUCTBUS C JPYTUMH 4YJC€HAMU KOMAaH/IBI,
OIICHMBATh KAaueCTBO CBOET0 BKJaJa B OOIIMN MPOAYKT TO KPHUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PerJIHTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusanus:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PEIICHHs 3a1adu (Wid €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOIIUXCS PECYypCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHUPOBATH
BapUaHTHI pEIIEHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, AMOIHMOHAJIbHBbIN HHTEJJIEKT:

BJIaACTH crocooamu CaMOIIPOBEPKH, CAMOKOHTPOJIA Iponecca U pe3yjabTara
peHICHUA MaTeMaTUUYECKOM 3aJa4u,

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a1a4H,
BHOCHUTb KOPPEKTHUBBI B JESTEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JAEATEIbHOCTU MOCTABICHHON LIENH U
YCIIOBUSIM, OOBSCHSATH MPUYUHBI JTOCTMOXKCHHS WIM HEIOCTHKCHUS 1IEJH,
HAXOJUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B S kJjacce 0Oy4aromuics TMOMYYUT CIEAYIOIINE
PEeIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

[TornMath ¥ MpaBUIBHO YHOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATYPATbHBIMU
YHClIaMi, OOBIKHOBEHHBIMH U JECITHYHBIMU JPOOSIMHU.

CpaBHHMBaTh U YNOPSAOYMBATH HATypajbHBIE YHCIA, CpPaBHUBATh B
IPOCTEUIINX CITydasiX OOBIKHOBEHHBIE JPOOH, 1eCATUYHBIE TIPOOH.

CoOoTHOCUTh  TOYKY HA  KOOPAMHATHOW  (YMCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIIMM €H YHUCIOM M M300pa)kaTh HATypaJlbHbIE YUCJIa TOYKAMHU Ha
KOOPANHATHOM (YUCIIOBOM) MIPSMOM.

Boimonusate  apudmeTnveckue ACHCTBUS € HATypalbHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMU JAPOOSMHU B IPOCTEHINNX CITydasx.

BrIOmHATE TPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYUCICHUH.

OxpyrisTh HaTypajibHbIE YHCTA.

PemeHne TeKCTOBBIX 33124

Pemate TekcTOBBIE 3a/auM apu(METHUUECKHUM CIIOCOOOM M C TOMOIIBIO
OpPraHU30BaHHOI'0 KOHEYHOTO Niepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pewate 3amaum, cogepkamue 3aBHCHUMOCTH, CBSA3BIBAIOLIME BEIUYHHBIL:
CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alUCH, CXEMbI, TaOJWIbl, O003HAUEHMS MpH
pelIeHnu 3a1ad4.

[Tonb30BaTbC OCHOBHBIMM  €IMHULIAMH  M3MEPEHUs: II€Hbl, MAaccChl,
paccTosiHUS, BPEMEHH, CKOPOCTH, BBIPAXaThb OJHU €IMHMIIBI BEIMYHMHBI 4YEpe3
JpyTHE.

W3Bnekary, aHaIM3UPOBaTh, OIEHUBATH WH(MOPMAIINIO, MPEICTABICHHYIO B
TabnMile, Ha CTOJOYATOW JMarpaMme, HWHTEPHPETUPOBATH MPEACTABICHHbBIC
JAaHHBIE, UCII0Ib30BATh JAHHBIE MPU PEIICHUHU 3a/1a4.

Harasignas reomeTpus

[Tonb30BaTbcs T€OMETPUYECKUMHU MOHATUSAMU: TOUKA, MpsiMasi, OTPE30K, JTyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoAUTH MpUMEPH OOBEKTOB OKPYKAIOIIET0 MHpA, UMEILUX (opMy
U3YYECHHBIX TEOMETPHUUECKUX PUTYD.



Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMU: BEPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEPUIMHA, CTOPOHA, AUArOHallb, C OKPYKHOCTBIO:
pannyc, 1TuameTp, UEeHTP.

N3o00paxkath W3yuyeHHbIE TreoMeTpuueckre (Urypbl Ha HEJIMHOBAHHOW U
KJIETYaTON Oymare ¢ MOMOIIBIO UPKYJIS U TUHEUKH.

Haxonute miMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JIVMHENKH, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOIO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBaJApaTa sl UX
MOCTPOEHMUS, BBIYMCIICHUS IUIOLIAIA U TIEPUMETDA.

Beruucnars nepuMerp M MIIOHMIAAL KBajJpaTa, MNPSMOYIroJbHHUKA, QUryp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4wHcie (Guryp, n3o0pakEHHBIX Ha
KJIeTYaTon Oymare.

[Tonp30BaThC OCHOBHBIMHU METPUYECKMMH €IMHUIAMU W3MEPEHUS NJIVHBI,
IJIONIAY; BBIPAXKATh OJHU €IMHUILIbI BEJIUYUHBI Yepe3 APYTHUE.

Pacnio3naBaTe mapamnenenuren, KyO, HCHOJIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, PeOpo, TpaHb, U3MEPEHHUS, HAXOIUTh H3MEPEHUS MapalulesieInIe/a,
KyoOa.

Beruucnares 00bEM Ky0Oa, mapasienenurnena Mo 3aJaHHBIM H3MEPEHUSIM,
MOJIb30BAThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecnokHBIE 33aJa4uM HAa W3MEPEHUE TE€OMETPUYECKUX BEIMYUH B
IIPAKTUYECKUX CUTYALUSX.

K xoniy oOydenuss B 6 KJjacce 0Oydyarolmuics TMOMYYUT ClEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia 4 BIYMCJICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHbIC C PA3JIUYHBIMU BUAAMHU YUCEN U
croco0aMu UX 3aMKCH, MEPEXOUTH (€CIU 3TO BO3MOKHO) OT OTHOM (hOPMBI 3aIHCH
yucia K IPyrou.

CpaBHUBATh U YNOPSAIOYUBATH IIEJIbIE YUCIIA, OOBIKHOBEHHBIC U JIECSITUYHBIC
IpoOu, CPaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BoinonssaTh, coyeTass yCTHbIE W TUCHBMEHHBIE NPUEMBI, apuPpMETHUIECKUE
JENCTBUA C HATYPATbHBIMU U 1IEJIBIMU YUCIIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU
JTPpOOSIMU, TIOJIOKUTEILHBIMUA U OTPUIIATEILHBIMUA YHCIIAMH.

BpruncnsasTh 3HAYEHHS YHCIOBBIX BBIPAKCHUW, BBINOJHATh NPUKUAKY U
OIICHKY pe3yJIbTaTa BBIUMCICHUHN, BBITIONHATh NPEOOPA3OBAHUS UYHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETUUECKUX JICHCTBHIMA.

COOTHOCUTh TOUKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pa)kaTh Yucjla TOYKAMU Ha KOOPJWHATHOW MPSIMOM, HAXOJUTh
MOZYJIb YHCJIA.



COOTHOCHUTH TOYKHU B MPSMOYTOJBHOW CHCTEME KOOPAMHAT C KOOpAMHATAMU
9TOM TOYKH.

OKpyryisiTh 1LI€Nble YHUCNIa U JECATHYHBIE IPOOH, HAXOAWUTH MPHUOIMKEHUS
YHCEJL.

YuciioBble 1 0yKBEeHHbIE BHIPA:KEHUS

[loHuMmaTe U ynoTpeodsaTh TEPMUHBI, CBSI3AHHBIE C 3alMChIO0 CTENEHU YMCIIA,
HaXOJMWThb KBaJApaT U KyO YHMCIIa, BBIYUCIATH 3HAYCHHS] YUCIIOBBIX BBIPAXKCHUH,
CoJIepKaIIMX CTEIEHU.

ITonb30BaTbCA NPU3HAKAMM JEIMMOCTH, PACKIJIAbIBaTh HATYpaJIbHBIC YHCIIA
Ha IPOCThIE MHOKUTEIH.

[Tonb3oBaThCa MacIITAOOM, COCTABIATh IPOMOPLIMKI U OTHOILICHHUS.

Hcnonp3oBath OyKBHI sl 0003HAUEHHSI YHCET MIPH 3alIUCH MaTeMaTUYEeCKUX
BBIPAXEHUM, COCTABJIATh OyKBEHHBIE BhIPAXKEHUS U (POPMYJIbl, HAXOAUTH 3HAUYEHUS
OYKBEHHBIX  BBIPQXKECHHM, OCYIIECTBISAs  HEOOXOAMMBIE  IOACTAHOBKM U
npeoOpa3zoBaHus.

HaxonuTte Hen3BeCTHBINM KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 33124

Pemarbs MHOTOIIaroBble TEKCTOBBIE 33Ja4H aPUPMETHUECKUM CIIOCOOOM.

Pemate 3amaud, CBSI3aHHBIE C OTHOIIEHHEM, MPONOPLHOHATBHOCTHIO
BEJIMYMH, MPOLIEHTaMH, pelIaTh TPU OCHOBHBIE 3314l HA APOOU U MPOLEHTHI.

Pewate 3amaum, copepkamue 3aBHCHUMOCTH, CBSA3BIBAIOLIUE BEIUYHHBIL:
CKOPOCTb, BpeMH, paccTosiHue, 1IEHa, KOJIM4ECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTh, BpeMs, O00BEM pabOThl, HCHOJB3Ys apUPMETHUECKUE
NEUCTBUA,  OLIEHKY, MPUKHUIKY, TOJIb30BaThCA  E€AUHUIAMU  M3MEpEHUs
COOTBETCTBYIOIIMX BEJTUYMH.

CocTaBnaTb OyKBEHHBIE BBIPAXXEHHS 110 YCIOBHIO 33a4H.

W3Bnekars uHpOpMalMIO, NPEACTABICHHYI0 B TabauLax, Ha JIMHEHHOM,
CTOJIOYATOM MJIM KPYrOBOM JAMarpamMmax, WHTEPHPETUPOBATh MpPEACTABICHHbBIC
JAaHHBIE, UCII0JIH30BATh JaHHBIE MPU PEIICHUHU 3a/1a4.

[IpencraBnsaTs HHGOPMAIIUIO C MTOMOIIBIO TAOJHII, TUHEHHON U CTOIOYATOM
JUarpaMM.

Harasinnas reomerpust

[IpuBoauTh MHpUMEpPHl OOBEKTOB OKPY’KAIOIIETO MHpA, UMEIIUX (opMy
U3YYEHHBIX T€OMETPHUYECKHX IUIOCKMX M IPOCTPAHCTBEHHBIX (GUTYp, MPUMEPHI
pPaBHBIX M1 CHMMETPUYHBIX (QUTYP.

N3o0paxkath ¢ TIOMOIIBIO LUPKYJsS, JUHEHKH, TpPaHCIOPTHUpAa Ha
HEJIMHOBAaHHOW M KJIET4aTOl Oymare H3y4yeHHbIE IUIOCKHE T'€OMETPHUYECKUE
(burypsl 1 KOHQUTypaluu, CAMMETPUYHbIE (PUTYPHI.



[Tonb30BaThCA FEOMETPUUECKUMHU OHATUSMU: PABEHCTBO (PUTYpP, CHMMETPUS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEH: OCh CHMMETPHUH, LIEHTP
CUMMETPUH.

HaxonnuTe BENMYMHBI YIJIOB HW3MEPEHHEM C IIOMOLIBIO TPAHCIOPTHPA,
CTPOMTH YTJIbl 3aJaHHOW BEJIMYMHBI, I10JIb30BaThCS MPH PELICHUH 3a]1a4 IPalyCHON
MEpOH YTIIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIM, NPSIMOM, Pa3BEPHYTHIN U TYIIOU
YTJIBL.

Bprunciars [MHY JIOMaHOW, NEPUMETP MHOTOYIOJBHMKA, I10JIb30BAaThCS
CIVHHUIIAMU HM3MEPEHUS JUIMHBI, BBIPAXKAaTh OJHU CAWHMIBI WU3MEPEHUS JIMHBI
4yepes ApyTHe.

Haxonute, ncnone3yst 4epTERHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXAY IBYMS
TOYKaMHM, OT TOYKHU 10 NPSIMOH, JUIMHY ITyTH HA KBaIPaTHOM CETKE.

Boruncnate  miomanbs  Quryp, COCTaBIEHHBIX U3  MPSMOYTOJIbHHUKOB,
UCIOJIb30BaTh pa30MeHNE Ha IPSIMOYTOJIbHUKY, HA paBHbIE (PUTYPBI, JOCTPAUBAHUE
J10 IPSIMOYTOJIbHUKA, MOJIb30BATHCSI OCHOBHBIMU €IMHUALIAMY U3MEPEHUS ILTOIIAAH,
BBIpaXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHe.

PacrioznaBaTh Ha MOJENSIX M M300paXEHUSX NUPAMUTY, KOHYC, LMIUHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpO, TpaHb, OCHOBAHHE, PA3BEPTKA.

N3o00paxars Ha Ki1eT4yaToil Oymare NpsMOYTOJIbHBIN Mapasuienenumne].

Boruucnsate 00bEM psIMOYTOJIBHOTO Mapajuienenuneaa, Kyoa, moyib3oBaThCs
OCHOBHBIMH €IMHUIIAMU U3MEPEHUS 00BbEMA;

Pemare HecnoXHBIE 3a7a4M HAa HAXOXKICHUE T'€OMETPUYECKUX BEIWYMH B
IIPAKTUYECKUX CUTYALHSIX.



TEMATHUYECKOE IINTAHUPOBAHHUE

5 KNIACC
Ne KosunyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBanue
1| (undposbie)
pa3aesioB M TeM Konrpoasnsl | IlpakTnyecku
/ Bcero oOpa3oBaTeJibHbIE
NPOrpamMMbl e padoThl e padoThI
n pecypchl
HarypanbHble uncna.
TleitcTus ¢ bu6mmoreka [IOK
1 43 1 https://m.edsoo.ru/7f4131¢c
HaTypaTbHBIMU .
YUCIaMHU -
Harnsannas bubmuoreka [JOK
2 reomeTpus. JIuHuu Ha 12 2 https://m.edsoo.ru/7f4131¢c
IJIOCKOCTH £
bu6mmoreka [IOK
OOBIKHOBEHHBIE
3 PICHOBCHIH 48 1 https://m.edsoo.ru/7f4131¢
npodu
£
Harnsnnas bubmuoreka [JOK
4 TeOMETpHSL. 10 1 https://m.edsoo.ru/7f4131¢c
MHOroyrojasHuKu €
bubnuoreka [JOK
5 JlecsaTuunbie 1podu 38 1 https://m.edsoo.ru/7f4131¢
[
Harnannas
bu6mmoreka [IOK
reomerpus. Tena u
6 9 1 https://m.edsoo.ru/7f4131¢
¢burypsi B .
POCTPAHCTBE -
. [ToBTOpEHME U 10 ) bubmuoreka [JOK

000011IEHNE

https://m.edsoo.ru/7f4131¢
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YACOB 110
IMTPOTPAMME
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https://m.edsoo.ru/7f4131ce

6 KJIACC

Ne KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
1| (ungposbie)
pa3aesioB U TeM Kontpoasnsl | IIpakTnuyeckn
/ Bcero oOpa3oBaTeJibHbIE
NpOrpamMmmalI e padoThl e padoTnl
n pecypcbl
bu6nmoreka [IOK
1 Harypasbnsle yncia 30 1 https://m.edsoo.ru/7f41473
6
Harnsgnas bu6nuoreka [JOK
2 reometrpus. [Ipsmbie 7 https://m.edsoo.ru/7f41473
HAa TJIOCKOCTH 6
bubmnoreka [JOK
3 Hpobu 32 1 1 https://m.edsoo.ru/7f41473
6
Harnsnnas bu6mmorexa [IOK
4 TEOMETPHUSL. 6 1 https://m.edsoo.ru/7f41473
Cummerpus 6
bu6nmoreka [JOK
Breipaxenus ¢
5 6 https://m.edsoo.ru/7f41473
OykBamMu p
Harnsgnas bu6nuoreka [JOK
6 reomeTpus. urypot 14 1 1 https://m.edsoo.ru/7f41473
Ha TJIOCKOCTH 6
bu6mmoreka [IOK
[TonoxurensHbIE U
7 40 1 https://m.edsoo.ru/7f41473
OTpUIaTeNbHbIC YUCIIa p
2 IIpencraBnenue 6 1 bub6nunoreka [IOK

JAHHBIX

https://m.edsoo.ru/7f41473
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6
Harnsagnas bubnuoreka [JOK
9 reometpus. Ourypsi B 9 https://m.edsoo.ru/7f41473
IPOCTPAHCTBE 6
[ToBTOpenue, bubnmnoreka [JOK
10 | o00oOmenue, 20 https://m.edsoo.ru/7f41473
CHCTEMATU3ALHUS (]
OBILEE KOJIMYECTBO
YACOB 110 170
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IHOYPOYHOE IINTAHUPOBAHHUE

5 KNIACC
Nu KoimnuecTBo yacos JIeKTPOHHbIE
JlaTa
n Koutposn uudposbie
Tema ypoka IMpakTu4yec H3y4YeH
/ Bceero HBIE o0pasoBaTe/bH
KHe pabdorpl | HA
n padoThI ble pecypchbl
bubnnoreka
Hecsatnunas cucrema
HOK
1 cuuciaeHus. Psan 1
HATVDATBHBIX THCEI https://m.edsoo.ru
yp /f2a0cc0c
JlecsaTuuHas cucTema
2 cuucieHus. Pang 1
HATypaJIbHBIX YHCEI
bubnnoreka
3 Harypanbubiii psaa. Yucno 0 1 HOK
https://m.edsoo.ru
[f2a0cafe
4 Harypanbnsiii psa. Yucno 0 1
bubnnoreka
5 HatypainbHble ynciia Ha | HOK
KOOPJMHATHOU IIPSIMOM https://m.edsoo.ru
[f2a0e0fc
bubnnoreka
6 HarypasnbHble yncia Ha 1 LIOK
KOOPJMHATHOU IIPSAMOM https://m.edsoo.ru
/f2a0e2a0
7 HatypainbHble ynciia Ha 1 bubnnoreka
KOOPJMHATHOM IIPSMOM HOK
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https://m.edsoo.ru

/f2a0e426
bubnuoreka
2 CpaBHeHuUe, OKpYTJIEHUE LHOK
HATypaJIbHbIX YUCEIL https://m.edsoo.ru
[f2a0ce32
bubnunoreka
9 CpaBHeHHe, OKpyTIIEHNE HOK
HATypaJIbHBIX YHACEN https://m.edsoo.ru
[f2a0cf54
bubnunoreka
10 CpaBHeHue, OKpyTIIeHUE HOK
HATypPaJIbHBIX YHACEN https://m.edsoo.ru
/£2a0d300
bubnuoreka
1 CpaBHeHue, OKpyTIIeHUE ILHOK
HaTypaJabHbIX YUCEII https://m.edsoo.ru
/£2a0d440
12 CpaBHeHHE, OKpYTJIEHHE
HaTypaJbHbIX YHCENT
Bbubnunoreka
13 Apudmerndeckue nercTBUS ITOK
C HaTYpaJIbLHBIMH YHCIIAMU https://m.edsoo.ru
/f2a0eaca
bubnuoreka
14 Apudmernueckue A1eHCTBUS ITOK
C HATYPAIbHBIMU YUCIIAMU https://m.edsoo.ru
[f2a0f5ba
15 Apudmerndeckre qeiHCTBUSL bubnuoreka
C HaTypaJbHbIMU YHCIIAMU HOK
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https://m.edsoo.ru

[£2a0£704
bubnnoreka
16 Apudmernaeckue nercTBUs I[HOK
C HATYPAJIbHBIMU YUCIIAMU https://m.edsoo.ru
/f2a0fd8a
bubnunoreka
17 Apudmernueckue 1eiCTBUSL IHOK
C HaTypaJbHBIMU YHCIIAMHA https://m.edsoo.ru
/f2a1015¢
bubnnoreka
13 Apudmernueckue aercTBuUs IHOK
C HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru
[f2al0c3a
bubnnoreka
19 Apudmernueckue 1eHCTBHS LIOK
C HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru
[f2a10da2
CaoiicTBa HyJIs TIPU bubnnoreka
20 CJIOKCHUHU M YMHOKCHUH, HOK
CBOMCTBA €IMHUIIBI TIPU https://m.edsoo.ru
YMHOXKEHUH [f2a104ec
CaoiicTBa HyJs NpU
o1 | CTOEHHH M yMHOMKEHHH,
CBOWMCTBA €IUHUIIBI TIPU
YMHOXEHUHU
IlepemecturensHOE U bubnnoreka
2 coueTaTebHOE CBOMCTBA HOK
CII0KEHUS U YMHOXXEHUS, https://m.edsoo.ru
[f2a0ef3e

pacipeieTuTeIbHOS
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CBOMCTBO YMHOKEHHMS

HepeMCCTI/ITeHBHoe u
CoUYeTaTeIbHOE CBOMCTBA

23 | crnoxeHus U yMHOXEHMUS,
pacrpeienuTeabHoe
CBOWMCTBO YMHOXEHHUS
[lepemecturensHOE 1
coyeTaTebHOE CBOMCTBA
24 | crnoxeHHs U yMHOXEHMUS,
pacrpeienuTeabHoe
CBOWMCTBO YMHOXEHHUS
Jenurenu u KpaTHbIE YKCIa,
25 | pasnokeHue yucia Ha
MHOKUTEIIH
Jenutenu u KpaTHBIE YKCIIA, Bubmiotexa
26 | pasnoXeHHE Yuciia Ha HOI?
MHOKHTEI ilft;zi.{gn;.zedsoo.ru
JlenuTenu u KpaTHBIE YKCIIA,
27 | pasnoxeHUe yuciia Ha
MHOXHUTEIIH
bubnuoteka
28 | JleneHue ¢ ocTaTKOM hutt(zf//m edsooru
/[f2alll6e
bubnuoteka
29 | JleneHue c oCTaTKOM HOK

https://m.edsoo.ru
/f2al14fa
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HpOCTLIC 1 COCTAaBHBIC

bubmmoreka
LHOK

30 YHCia https://m.edsoo.ru
/f2al11a90
bubnuoteka

31 IIpocTeie U cocTaBHBIE HOK

yucia https://m.edsoo.ru
[2al1bb2
bubnmnoreka

[Ipu3Haku ne1MMOCTH Ha 2, IHOK

32

5,10,3,9 https://m.edsoo.ru
/f2a11806
bubnnoreka

1 [Ipu3Haku ge1MMocCTH Ha 2, IHOK

5,10,3,9 https://m.edsoo.ru
/f2a1196¢
bubnuoTeka

34 YucnoBble BBIPAXKCHHUS, LHOK

MOPSIOK IEUCTBUM https://m.edsoo.ru
/f2a11f18
bubnuoTeka

35 YucnoBble BBIPAXKCHHUS; LHOK

MOPSIIOK IEUCTBUI https://m.edsoo.ru
/2212080
bubnnoreka

36 YucnoBble BEIPAXKCHHUS; LHOK

MOPSIIOK IEUCTBUI https://m.edsoo.ru
/f2al123fa
Pemenre TekcTOBBIX 337124 bubnuoteka
37
Ha Bce apu(MeTHIECKUE HOK
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I[ef/'ICTBI/ISI, Ha OIBMXKCHUC U

https://m.edsoo.ru

HOKyIIKH /220894
Pelienne TeKCTOBBIX 3a4a4 bubmnoreka
g | HABCE apudmMeTHueckue HOK
JNEUCTBHS, HA IBMKCHUEC U https://m.edsoo.ru
HOKYIIKH [R2a0Pfc
Perienne TeKCTOBBIX 3a4a4 bubnnoreka
39 Ha Bce apudMeTHuecKue HOK
JeHCTBUS, HA JBIKCHHUE U https://m.edsoo.ru
HOKyIIKH [Ra12122
Pemrenne TekCTOBBIX 3a4a4 bubnnoreka
40 | HaBCC apupmMeTrueckue HOK
JEeHCTBUS, HA JIBIKCHHUE U https://m.edsoo.ru
MOKYIIKA /f2a12558
Pemenne TekcTOBBIX 3a/1a4 bubnnoreka
A1 Ha Bce apu(hMETHUCCKUE HOK
JEHUCTBUS, HA JIBKCHHUE U https://m.edsoo.ru
NIOKyTIKH /2212832
Pemmenne TeKCcTOBBIX 3a/1a4 bubnuoreka
4 Ha Bce apu(hMeTHICCKHE HOK
JEWCTBUSA, HA JBIKCHHE U https://m.edsoo.ru
MOKYIIKH /£2a12990
bubnnoreka
KonTponbnas pabota mo
" HOK
43 | Teme "HatypasibHble uncna u
\ https://m.edsoo.ru
HYJIb
v /f2al2cba
T bubnnoreka
04YKa, IpsMas, OTPE30K
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[2alda7a

bubnnoreka

13 | [elicTBus C NECATUYHBIMU HOK

1 IpodsaMu https://m.edsoo.ru
/f2a1db88
bubnnoreka

13 | HeiicTBus ¢ NeCATUYHBIMU HOK

2 IpoOsaMu https://m.edsoo.ru
/f2alella
bubnmnoreka

13 | JleiicTBUS C AECATUYHBIMU HOK

3 Ipo0siMU https://m.edsoo.ru
/f2alel50
bubnnoreka

13 | JleiicTBUS C AECATUYHBIMU HOK

4 JIpOOSMH https://m.edsoo.ru
[f2a1e268
bubnnoreka

13 | /[e#icTBHs C NeCATUYHBIMU HOK

5 JIpOOsSMH https://m.edsoo.ru
[f2ale3da
bubnnoreka

13 | [elicTBus C neCATUYHBIMU HOK

6 JIpOOsSIMHU https://m.edsoo.ru
[f2aledf2
bubnnoreka

13 | [elicTBuUs C 1€CATUYHBIMU HOK

7 | Apobsamu https:/m.edsoo.ru
[f2aledf2

13 | JleiicTBUS C AECATUYHBIMU bubnuoreka
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LIOK

8 IpodsaMu https://m.edsoo.ru
[2ale5f6
bubnmnoreka

13 | JelicTBus ¢ NECATUYHBIMH LHOK

9 Ipo0siMU https://m.edsoo.ru
/f2ale704

14 | JleiicTBUS C AECATUUHBIMU

0 IpodsaMu
bubnnoreka

14 | OxpyrieHue necATUYHBIX IHOK

1 npobeit https://m.edsoo.ru
[f2a1e826
bubnnoreka

14 | OxpyrieHue necATUYHBIX IHOK

2 npobeit https://m.edsoo.ru
[f2aleb50
bubnnoreka

14 | OxpyrieHune necATUYHBIX HOK

3 npobeit https://m.edsoo.ru
/f2alec68

14 | OxpyrieHue 1ecaTUYHbIX

4 IpoOeii
bubnnoreka

Pemenne TekCTOBBIX 3a71a4,
14 HOK
COJIEpKaIINX IPOOH.
. OCHOBHBIE 3371a4K Ha JPOOH Phps tosbornr,
g P /f2aled8a
14 Pemenne TekcToBBIX 3a71a4, bubnnoreka
6 COJIEpKAIINX TPOOH. HOK

OCHOBHBIE 33124 Ha IpOOH

https://m.edsoo.ru
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/f2alefl0

bubnuoreka
Pemennie TeKCTOBBIX 3a1ad,
14 LHOK
coJIeprKalux JpooH.
! OcHOBHBIC 33j1auu Ha APOOH S tnkee
A [2a1f028
bubnuoteka
Pemmennie TekCTOBBIX 3a/1ad,
14 LIOK
coJiepxKaux Apoou.
8 OcHoBHBIE 3371241 Ha ApoOU e
A P /R2alf136
14 Pemenne TeKCTOBBIX 3a71ad,
9 Co/IepXKalux Jpoou.
OcHoBHbIE 33J1a41 Ha ApoOuU
L5 Pemmennie TekCTOBBIX 3a1a4,
0 CoJIeprKaluX JpoOH.
OcHOBHBIE 3371auu Ha APOOH
bubnnoreka
15 | KonrponbsHas padora 1mo LHOK
1 teme "JlecsaTuanbie qpoou” https://m.edsoo.ru
[f2alf23a
MHororpaHHHUKH. bubnmoreka
15 | UzobOpaxenue LIOK
2 MHOTOIrpaHHUKOB. Monenu https://m.edsoo.ru
MPOCTPAHCTBEHHBIX TENI /f2ala69a
MHOFOFpaHHI/IKI/I. Bubnuoreka
15 | WUzobOpaxenue LIOK
3 MHOTOTpaHHUKOB. Moaenu https://m.edsoo.ru
MPOCTPAHCTBEHHBIX TEN [f2alad2a
15 | IlpsmoyrosbHbIi bubnnoreka
4 napajuieJenumne, Kyo. HOK
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Pa3BépTku kyOa n

https://m.edsoo.ru

HapajuleNenureia [f2al1a802
IIpssMoyTronbHBIN bubnnoreka
15 | mapamnenenunen, Kyo0. LHOK
5 Pa3BépTku kyba n https://m.edsoo.ru
apajuiesenuneaa /f2al1a924
bubnunoreka
15 | IIpaktuueckas pabota 1o IHOK
6 teme "Pa3BépTka kyba" https://m.edsoo.ru
[f2alaef6
OBbEM Ky6a, bubnuoreka
15 HOK
PSIMOYTOJTBHOTO
7 https://m.edsoo.ru
napajuiesieumne/a 12215092
OBbEM KyGa, bubnuoreka
15 LHOK
PSIMOYTOJIBHOTO
8 https://m.edsoo.ru
napajuiesienumne/a 121248
15 O0neMm Ky0a,
9 MPSIMOYTOJIBHOTO
napajuiesienumne/1a
16 O0béMm KyOa,
0 MPSIMOYTOJTBHOTO
napajuiesienumne/a
[ToBTOpEHHE OCHOBHBIX
IIOHATUI U METOJOB Kypca 5 brbmmorexa
16 Pea - LIOK
Kjacca, 00001eHne 3HaHu /
1 B . https://m.edsoo.ru
cepoccuiickas a1 76

poBepoyHas pabora
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Hrorosas KOHTPOJIbHAsA

bubmmoreka

16 . OK
pabota / Beepoccuiickas 1
2 https://m.edsoo.ru
npoBepouHas paboTa 1021904
bubnuoreka
[ToBTOpEHNE OCHOBHBIX
16 N LHOK
MIOHSATUI U METO/IOB Kypca 5
3 . https://m.edsoo.ru
Kjacca, 0000IIeHre 3HAHUH
/f2alfaaa
Bubnuoreka
[ToBTOpEHNE OCHOBHBIX
16 N HOK
MOHSITHI U METOJIOB Kypca 5
4 . https://m.edsoo.ru
Kjacca, 0000IIeHre 3HAHUIH 10a1£c08
Bbubnuoreka
[ToBTOpEHME OCHOBHBIX
16 N LHOK
MOHSITHIA U METOJIOB Kypca 5
5 . https://m.edsoo.ru
Kjacca, 0000IIeHre 3HaHUH /0al fece
bubnuoreka
[ToBTOpEHME OCHOBHBIX
16 3 [HOK
MOHATHI U METOJ0B Kypca 5
6 . https://m.edsoo.ru
Kjacca, 0000IIeHre 3HaHUH 12220084
16 [ToBTOpEHNE OCHOBHBIX
. MIOHSATHI U METO/IOB Kypca 5
Kjacca, 0000IIeHre 3HAHU I
bubnuoreka
[ToBTOpEHNE OCHOBHBIX
16 . LHOK
MOHATUI U METOJ0B Kypca 5
8 Kjacca, 0000IIeHre 3HAHUIH bitps:_m.sdsooru
» GOODH /£2a2018
16 [ToBTOpEHNE OCHOBHBIX bubnuoreka
9 MOHATHI U METOJ0B Kypca 5 HOK

K71acca, 00001enne 3HaHui

https://m.edsoo.ru
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/£2a20388

I bubmmoreka
OBTOpPEHUE OCHOBHBIX
17 N LHOK
MOHSTHI U METO/IOB Kypca 5 1
0 KJ1acca, 00001eHre 3HAHUIN hitps://m.edsoo.ru
5 /f2a2069¢
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME
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6 KJIACC

No KoauuecTBO 4acoB 1 DJIeKTPOHHBbIE
ara
I KonTtpoJs uudposeie
Tema ypoka IpakTHyec HU3Y4YeH
/ Bcero HbIE o0pazoBaTe/bH
KHe padornl | Hd
I padoThI ble pecypchl
. bubnnoreka
Apudmerndeckue nercTBUs
HOK
1 C MHOT'O3HAaYHBbIMHU 1
HATypaJIbHBIMU YHUCIAMU hitps://m.cdso0.ry
Yp /f2a208ec
o Bbubaunoreka
Apudmernueckue AeHUCTBUS
HOK
2 C MHOT'O3HAaYHBLIMU 1
Ty https://m.edsoo.ru
yp /f2a20aea
o Bbubaunoreka
ApudmeTndeckue IeHCTBUS
HOK
3 C MHOT'O3HAaYHBLIMU 1
e — https://m.edsoo.ru
yp /f2a2140¢
o Bbubanoreka
Apudmernueckue 1eiCTBUSA
LHOK
4 C MHOTO3HAYHBIMH 1
HATYpaJIbHBIMU YHACIIAMHU hitps:/m.edsoo.u
yp /£2a21580
o Bbubanoreka
Apudmernueckne 1eHCTBHS
LHOK
5 C MHOTO3HAYHBIMU 1
HATYpaJIbHBIMU YHACIIAMU https://m.edsoo.ru
yp /2a216de
o bubanoreka
Apudmernueckue 1eHCTBUS
6 C MHOT'O3HAYHELIMU 1 HOK

HaTypaJIbHBIMU YU CIIaMU

https://m.edsoo.ru
/f2a2180a
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YucnoBbie BbIPAKCHUA,

bubOmmoreka

7 MOPAAOK JECUCTBUH, HOK
ok https://m.edsoo.ru
HCIIOJIb30BaHUE CKOOO 102220048
YucnoBble BbIpaXEHHUS, bubmaorexa
8 MOPAOK JECUCTBUH, HOK
ok https://m.edsoo.ru
HCIIOJIb30BaHUE CKO 10222064
UucioBbIE BBIPAKEHNUS,
9 MOPSIIOK JIEUCTBHM,
HCIIOJIL30BaHUE CKOOOK
UYucroBble BBIPAKEHHUS,
10 | nopsaok aAecTBui,
HCIIOJIb30BaHHE CKOOOK
YucnoBbie BbIpaXEHHUS,
11 MOPSIZIOK IEUCTBUH,
HCIIOIL30BaHIE CKOOOK
bubnnoreka
12 OxkpyrieHre HaTypalibHbIX LIOK
qucen https://m.edsoo.ru
2221274
13 OxpyrieHne HaTypaJIbHbIX
Ypcen
14 OxkpyriieHrne HaTypaJibHbIX
YHCE
Jenurenu u KpaTHbIE bubnnoreka
15 Yypclia; HanOOJIbIINNA OOLIHI LIOK
JEJIMTEIIb 1 HAaUMEHBbIIIEE https://m.edsoo.ru
o01ee KpaTHoe /f2a22a3e
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Jenurenu u KpaTHble bubnuoTeka
16 | THone; HanOONBIINI OOLHIA LIOK
IeNTeh U HauMEHbIIIEe https://m.edsoo.ru
obuiee KpaTHOE [f2a22b9¢
Jenurenu u KpaTHbIe bubnuoTeka
17| mena; HanOobIIMi 00Imuit LIOK
JEIUTENb U HANMEHBIIIEE https://m.edsoo.ru
o011Iee KpaTHoe [f2a2340¢
Jenurenu u KpaTHble
13 Yyucia; HanOOIbIINKM 00U
JIeJIUTENIb U HAUMEHbIIIEE
ob1iee kpaTHOe
Jenurenu u KpaTHble
19 Yyycia; HanOOIbIINH 00U
JIeJTUTENb U HAUMEHbIIIee
oO1miee KpaTHOE
Jenurenu u KpatHble
20 Yyucia; HanOOIbIINH 00U
JIeJIUTENb U HaUMEHbIIIee
oO11iee KpaTHOE
bubnuoreka
1 Jenumocts CyMMBI 1 ILIOK
MIPOU3BEACHHUS https://m.edsoo.ru
[f2a22d2¢
bubnnoreka
2 JenumocTs CyMMBI U LHOK
MIPOU3BEACHHUS https://m.edsoo.ru
[{2a23254
23 | JleneHue ¢ OCTaTKOM
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24

JleneHue ¢ ocTaTKOM

bubnnoreka
LHOK
https://m.edsoo.ru
/2224104

25

Pelienne TeKCTOBBIX 3a4a4

bubnnoreka
HOK
https://m.edsoo.ru
/£2a21e90

26

Pemenne TeKCTOBBIX 3aJa4

Bbubnunoreka
HOK
https://m.edsoo.ru
/£2a2226¢

27

Penrenune TeKCTOBEIX 3ama4

bubnnoreka
LHOK
https://m.edsoo.ru
/2222412

28

Pemnrenue TeKCTOBEBIX 3a7ad

bubnnoreka
LHOK
https://m.edsoo.ru
[£2a226¢2

29

Perenue TeKCTOBBIX 337124

bubnnoreka
LHOK
https://m.edsoo.ru
[f2a228a4

30

Konrponbnas padora mo
teme "HarypanbHbie uncna"

bubanoreka
LHOK

https://m.edsoo.ru
[f2a242a8

31

[lepnenaukymnspHsie
IpsIMbIE

bubOmmoreka
LHOK
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bubnnoreka
1 [TepnienaukynsipHbIE LIOK
MpsSIMBIE https://m.edsoo.ru
[£2a24596
bubnuoTeka
33 | IlapannenbHbIE IpSIMBIE HOK
https://m.edsoo.ru
[f2a248d4
bubnuoTeka
34 | IlapannenbHble MpsiMble HOK
https://m.edsoo.ru
/f2a24a32
Paccrosinne Mexny nByMs bubnnoreka
35 | TOUKaMH, OT TOUKH 10 HOK
MpsIMOM, IJIMHA MapuipyTa https://m.edsoo.ru
Ha KBaJIpaTHOU CETKE [f2a24776
Paccrosinne Mexny nByMs
TOYKaMH, OT TOYKH JI0
36 PsIMOM, IJIMHA MapuipyTa
Ha KBaIpaTHOM CETKe
Paccrosinue mexnay nBymst Bubnuoreka
37 TOYKaMH, OT TOYKH 0 HOK
MPSMOM, ITTMHA MapIIpyTa https://m.edsoo.ru
Ha KBaJIpaTHOU CETKE [/f2a24eb0
OObIkHOBEHHAas 1POOb, bubmorexa
38 | ocHOBHOE CBOICTBO IpodH, HOK

COKpaIlieHue Ipodeit

https://m.edsoo.ru
/f2a261fc
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OObIkHOBEHHAas 1POOb,

bubOmmoreka
LHOK

39 | ocHoBHOE cBOHCTBO Ipo0OH, httos:/m.edsoo.ru
cokpareHue apobeit /f2a26 676 '
OOBIKHOBEHHAS IPOOB, bubamorexa

40 [ ocHOBHOE CBOWCTBO IpodH, ﬁtopf//m edsoo.ru
cokpaleHue apobeit /f2ai69§6 '

bubnmnoreka
OObIKHOBEHHAS IPOOB,

41 OCHOBHOE CBOMCTBO JIpoOH, HOK
COKpallleHne Jpodeit ilft;z;égr;l.zedsoo.ru

bubnnoreka

4 CpaBHeHuE U ILHOK
yIopsIoYMBaHue Ipooei https://m.edsoo.ru

[f2a2721¢
bubnnoreka

43 CpaBHeHHE U [HOK
yIopsiiourMBaHue apooei https://m.edsoo.ru

[f2a2749%
bubnnoreka

44 CpaBHeHuE U [HOK
yHopsiAouMBaHue J1pooeit https://m.edsoo.ru

[f2a275ac
bubnnoreka

45 JecsaTuunblie 1podu u LIOK
METPHUUYECKAs CUCTEMA MEP https://m.edsoo.ru

/£2a2638¢

46 JecsaTuunblie 1podu u

METpUYECKasi CCTeMa Mep
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Apudmerndeckne 1eHCTBHS

bubOmmoreka
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JECATUYIHBIMU IPOOSIMU ; 922'7612;16 30011
. bubnuoreka
ApudmeTrndeckue nercTBUS OK
48 ¢ OOBIKHOBEHHBIMHA U ﬁt Jmed
JECATUYIHBIMU IPOOSIMU ; 923'7;2: S00.IU
" bubauoreka
Apudmernueckue AeHCTBUS OK
49 | ¢ OOBIKHOBEHHBIMU U ﬁt Jmed
JECSITUIHBIME IPOOSIMU /QZ;;Z; 80018
o Bbubaunoreka
ApudpmeTndeckue TeHCTBUS OK
50 | ¢ OOBIKHOBEHHBIMH U hutt Jmed
JIECATUIHBIMH IPOOAMU /fzz;er?ée S00.I0
o bubaunoreka
Apudmernaeckue aecTBus OK
51 ¢ OOBIKHOBEHHBIMH 1 hutt Y ed
ps://m.edsoo.ru
JNECATUYHBIMU APOOSIMU 102227600
bubanoreka
52 | OtHomeHue HOK
https://m.edsoo.ru
/f2a282¢2
53 OTtHolIeHNE
bubauoreka
54 JleneHne B JaHHOM LIOK
OTHOIIIEHUU https://m.edsoo.ru
/f2a28448
55| JeneHue B JaHHOM
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OTHOLICHUH

Bbubanoreka
56 | Macmtab, nmponopiius HOK
https://m.edsoo.ru
/f2a28a7e
bubanoreka
57 | Macmtab, nmponopius HOK
https://m.edsoo.ru
/f2a28c22
bubanoreka
58 | IlousTue mpoueHTa HOK
https://m.edsoo.ru
/f2a28d76
bubanorexa
59 | Iloustue mpoueHta HOK
https://m.edsoo.ru
/f2a28efc
bubanorexa
Brruucnenue npoueHTta ot
HOK
60 | BeIUYHUHBI U BEIUYUHEI 110
& IIPOLEHT https://m.edsoo.ru
poueHTy /£2a29064
bubanoreka
Brrunciienue npoieHTta ot
HOK
61 BEJIMUMHBI 1 BETUYHUHEI 110
S https://m.edsoo.ru
pOUCHTY /£2a291e0
Brrunciienue npoueHra ot
62 BEJIMUMHBI U BETUYHUHEI 10
€€ MPOLIEHTY
63 Brruucnenue npoueHTta ot

BCJINYHMHBI U BCJIMYUHEI 110
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€€ MPOLIEHTY

Bbubnuoreka
Pemenne TekCTOBBIX 3a71a4,
64 | coxepxamux Apoou u LOK
oLe https://m.edsoo.ru
HPOHCHTE! /2226512
Bbubnuoreka
Pemenne TekCTOBBIX 3a71a4,
65 | conepxamux apodu u HOK
DOLCHTEL https://m.edsoo.ru
pon /f2a2818c¢
bubnuoreka
Pemenue TeKCTOBBIX 3a71a4,
66 | conepxamux apodu u HOK
DOLCHTEL https://m.edsoo.ru
pott /2229546
bubnuoreka
Pemenue TeKCTOBBIX 3a71a4,
67 | conepxamux apodu n HOK
DOLCHTEL https://m.edsoo.ru
pott /2a29a46
bubnuoreka
Pemrenne TekcTOBBIX 3a/a4,
68 | conmepxamux apodu u HOK
B — https://m.edsoo.ru
pon /f2a29bea
bubnuoreka
69 KoHTtponbHas padoTa mo IIOK
teme "Jpoou" https://m.edsoo.ru
/f2a29d34
Bubnuoreka
70 OceBasi cHMMETpHSL. IIOK
[lenTpanbHas cuMMeTpHUst https://m.edsoo.ru
/£2a2509a
71 | OceBasi CHMMETpHS. bubnnoreka
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HeHTpaJ'H:HaH CUMMCTpPUA

L[OK

https://m.edsoo.ru

(2225428
bubnnoreka
7 [TocTpoenue HOK
CUMMETPUYHBIX PUTYP https://m.edsoo.ru
[2a252ca
bubnmnoreka
7 [TocTpoenne HOK
CHUMMETPUYHBIX (pHUryp https://m.edsoo.ru
[2a257fc
bubnnoreka
74 [TpakTuueckas pabora o [HOK
teme "OceBas cummeTpus" https://m.edsoo.ru
[f2a2598¢
bubnnoreka
75 CummMmertpust B [HOK
IIPOCTPAHCTBE https://m.edsoo.ru
[f2a25ac0
[Ipumenenne OykB nst bubnmoreka
76 3alMCU MaTEMaTHYCCKHUX HOK
BBIPXXECHUI U https://m.edsoo.ru
IPEUIOKEHUH [f2a2b274
bubnuoreka
77 byKkBeHHBIE BBIpAKEHUS U HOK
YHCJIOBBIE TTOJICTAHOBKH https://m.edsoo.ru
[£2a2b972
BykBeHHBIE paBEHCTBA, bubnmoreka
78 | Haxo0XJEHUE HEU3BECTHOTO HOK

KOMIIOHCHTA

https://m.edsoo.ru
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/f2a2bada

bubnmoreka
BykBeHHbIE paBEeHCTBA,
LHOK
79 | HaxO0XIAECHHE HEH3BECTHOTO
< https://m.edsoo.ru
OMIIOHCHTA /£222bbe8
bubnmoreka
80 | Dopmymsl HOK
https://m.edsoo.ru
[f2a2bd14
Bbubnuoreka
81 | Dopmynsl HOK
https://m.edsoo.ru
/f2a2be40
N bubnuoreka
YeThIpEXYTroIbHUK,
[HOK
82 | mnpumepsl
e —— https://m.edsoo.ru
pexy /f2a2a19¢
bubnuoreka
[IpssMOyTONBHUK, KBAAPAT: OK
83 | cBolicTBa CTOPOH, YIJIOB, 1
HaroHATeH https://m.edsoo.ru
g /222226
[IpsamoyronbHUK, KBaApar:
84 | cBolicTBa CTOpPOH, YIJIOB,
JuaroHaneun
bubnmoreka
25 N3smepenue yrinos. Buasl LIOK
TPEyroJIbHUKOB https://m.edsoo.ru
/f2a2a75¢
26 N3mepenue yrinos. Buasl bubnnoreka
TPEYTOJIbHUKOB HOK
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https://m.edsoo.ru

/f2a2ab94
bubnnoreka
27 [Tepumerp HOK
MHOTOYTOJIbHUKA https://m.edsoo.ru
/f2a29¢b0
28 [TepumeTp
MHOT'OYTOJIbHUKA
89 | Ilmomans Gpurypst
90 | Inomans Guryps
01 dopmyJibl IEpUMETPA U
IUIOLIA/IA IPSIMOYTOJIbHUKA
9 @opMyIIbl IEPUMETPA U
IUIOUIA/IA IPSIMOYTOJIbHUKA
93 [TpubnmxEHHOE N3MEpeHne
iomaau Guryp
bubnnoreka
o4 [TpakTuyeckas pabora 1o LIOK
teme "[lnomans kpyra" https://m.edsoo.ru
/f2a2ae8c
KonTponbhas padota no
95 TeMe "BbeIpaxkeHus ¢
OykBamu. OUTyphl Ha
IJIOCKOCTH"
bubnuoreka
96 | Llenbie yncna HOK
https://m.edsoo.ru
/f2a2bfbc
97 | Lenblie uncna bubnuoreka
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L[OK

https://m.edsoo.ru

/f2a2¢07a
Bbubauoreka
98 | Llenble uncia HOK
https://m.edsoo.ru
/f2a2cl7e
bubaunoreka
Monaynb uncina,
LHOK
99 | reomerpuyeckas
. https://m.edsoo.ru
prpeTal oy /£222¢886
bubanoreka
Monynb uncina,
10 LHOK
reoMeTpudecKas
0 o — https://m.edsoo.ru
priperan ay /f2a2cale
bubanoreka
Monynb uncina,
10 LHOK
reoMeTpuyecKas
1 o — https://m.edsoo.ru
priperan ay /f2a2cbab
10 Monaynb uncina,
) reoMeTpuYecKast
UHTEPIIPETALHS MOIYJIS
10 Monynb uncina,
3 reoMeTpudecKas
WHTEPIPETAISI MOy
10
4 YuciioBble IPOMEKYTKH
10 | TITomoxurtenpHEIE U
5 OTpHUILIATEIIbHBIE YHCIIA
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IlonoxurenbHble 1
OTPHUIIATEIILHBIE YK CIIa

bubnnoreka
CpaBHeHue
10 LHOK
MMOJIOKUTENBHBIX U
7 https://m.edso0o.ru
OTPUIATEIBLHBIX YACET
p [£2a2ce30
Bubnuoreka
CpaBHeHnHe
10 LHOK
MMOJIOKUTENBHBIX U
8 o aTe ce https://m.edso0o.ru
TPHULIATEIHLHBIX YUCEIT
pHtl /f2a2cf48
10 CpaBHeHuUe
9 [MOJIOKUTENBHBIX U
OTpUIATENLHBIX YHCET
1 CpaBHeHHe
0 MMOJIOKUTENBHBIX U
OTPHUIIATEIILHBIX YHCET
1 CpaBHeHMe
) [MOJIOKUTENBHBIX U
OTPUIIATEILHBIX YHCET
. bubnnoreka
1 Apudmernueckue AeHCTBUS OK
C MOMOXUATEILHBIMHU U &
2 https://m.edsoo.ru
OTPUILATEILHBIMHU YHCIAMHU
p /12a2d830
. bubnnoreka
1 ApudmMeTndeckue TeHCTBUS OK
C MOMOXUATEILHBIMHU U 1
3 https://m.edsoo.ru
OTPUILATEILHBIMH YHCIAMU
puL /f2a2d984
11 | Apudmerndeckue nercTBus bubnuoTeka
4 C MOJIOKUTEIbHBIMU U HOK
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OTpULATCIIbHBIMU YU CJIAMU
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/f2a2dab0
o bubaunoreka
T Apudmernueckne AeHCTBHUSL LOK
C MOJOXKUTEIBHBIMU U
> OTPULIATEIBHBIMHU YHCIAMU hitps://m.edsoo.ru
pu1l /f2a2ddee
o bubanoreka
1 Apudpmernueckue 1eHCTBUSL LIOK
C TIOJIOKUTEIBHBIMU U
6 OTPULIATEIBHBIMHU YHCIAMU hitps://m.edsoo.ru
pH /f2a2defc
o bubanoreka
1 Apudmerndeckne 1eHCTBHS LIOK
C TOJIOKUTEIBHBIMU U
7 OTPUILIATEIILHBIMA YUCIIAMA hitps://m.edsoo.u
pH /f2a2e384
o bubanorexa
1 Apudmernueckne 1eHCTBHS LIOK
C MOJIOKUTEIBHBIMU U
8 OTPHUILIATEIILHBIMA YUCIIAMA https://m.edsoo.ru
pat /f2a2e510
. bubnnoreka
1 Apudmerndeckue TeHCTBUSI LOK
C HOJIOKUTEIBHBIMU U
9 o aTe cna https://m.edsoo.ru
TPULATEIILHBIMU YUCIIAMUA
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. bubnnoreka
12 Apudmerndeckue TeHCTBUSI LOK
C HOJIOKUTEIBHBIMU U
0 o ate cna https://m.edsoo.ru
TPULATEIILHBIMU YUCIIAMUA
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. bubnuoreka
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Apudmerndeckne 1eHCTBHS

bubOmmoreka

12 HOK
C TIOJIO’KUTENBHBIMU U
2 https://m.edsoo.ru
OTPHUIATEIILHBIMHU YHCITAMH 206610
12 ApudmeTrndeckue nercTBUS bubnmorexa
C TIOJIO’KUTENbHBIMU U HOK
3 https://m.edsoo.ru
OTpHUIATEILHBIMHU YHCITAMH D048
12 Apudmernueckue AeUCTBUSL
4 C TIOJIO’KUTEJIbHBIMU U
OTpULIATENIbHBIMU YUCIIAMH
12 Apudmerndeckre 1eiHCTBUSL
5 C TIOJIOKUTENBHBIMU U
OTPUIATEIILHBIMHU YHCITAMH
12 Apudmernueckue AeHCTBUS
6 C TIOJIO’KUTENBHBIMU U
OTpUIATENILHBIMHU YHCITaAMH
12 Apudmernueckre 1eHCTBUSL
. C TIOJIO’KUTEJIbHBIMU U
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2 C TIOJIOKUTEJIbHBIMU U
OTpULATENIbHBIMU YHCIIAMH
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9 C TIOJIOKUTEBHBIMU U
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0 C TIOJIO’KUTENBHBIMU U

OTpULATCIIbHBIMU YU CJIaMU
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bubOmmoreka

13 LHOK
Pemnienne TeKCTOBBIX 3a4a4
1 https://m.edsoo.ru
/f2a3035a
bubanoreka
13 LHOK
Pemienne TeKCTOBBIX 3a4a4
2 https://m.edsoo.ru
[f2a304¢2
Bubnuoreka
13 [HOK
Pemnienne TeKCTOBBIX 3a4a4
3 https://m.edsoo.ru
[f2a305¢4
Bbubnuoreka
13 LHOK
Penrenune TeKCTOBEIX 3ama4
4 https://m.edsoo.ru
/£2a30706
KoHntponbHas padoTa no
13 TeMaM "bykBeHHbIE
5 BBIPKEHUSI.
ITonoxutennHBIE U
oTpuLaTeNIbHbIE yucia"
bubnuoreka
13 | IIpsmoyronbHas cucrema [HOK
6 KOOPJMHAT HA MJIOCKOCTH https://m.edsoo.ru
[f2a30cab
bubnuoreka
Koopaunatsl Toukn Ha
13 LHOK
IUIOCKOCTH, abcIicca u
7 OB IMHATA https://m.edsoo.ru
P /f2a311d8
13 | CronbuaThie U KpyroBbIC bubnuoteka
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L[OK

8 JMarpaMmsl https://m.edsoo.ru
[2a3178¢
bubnnoreka

[TpakTrueckas padota 1o

13 " HOK

teme "l[locTpoeHue
9 " https://m.edsoo.ru
sarpamv /f2a318ae
Pemenne TekcTOBBIX 3a7ad,

14 | conepxalux AaHHbIE,

0 MIpECTaBICHHBIC B
TaOIUIAX W HA TUarpamMMax
Pemenne TekcToBbIX 3a7a4,

14 | conepxalux AaHHbBIE,

1 MPECTaBICHHBIE B
TaOIUIAX M HA TUarpamMMax
[IpsmoyronbHbIH bubnuoteka

14 | mnapannenenwumnen, KyO, HOK

2 Ipu3Ma, IupamMuaa, KOHycC, https://m.edsoo.ru
IWIMHAD, Wap u chepa /f2a319¢6
[TpssMoyTONBHBIM bubnnoreka

14 | mapamrenenumnen, Kyo, HOK

3 Ipu3Ma, IupamMuaa, KOHycC, https://m.edsoo.ru
LWIKHAD, Wap U chepa /f2a31afc

bubnnoreka

14 | MzobpaxeHnue HOK

4 MIPOCTPAHCTBEHHBIX (QUTYP https://m.edsoo.ru
[f2a3206a

14 | H3ob6paxenue

5 MIPOCTPAHCTBEHHBIX (HUTYP
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IIpumepsl pa3BEPTOK

24 MHOTOTPAaHHUKOB,
LHWIMH]Ipa U KOHYyCca
[TpakTuueckas pabora o bubmorexa
14 " . HOK
teMme "Co3nanue Mojenei
7 HPOCTPAHCTBEHHEIX dHIYD" https://m.edsoo.ru
[f2a3252¢
bubnmnoreka
14 | Tlonstue 00bEMA; eTMHUILIBI IHOK
8 U3MepeHus 00bEMa https://m.edsoo.ru
[f2a321c8
i bubnuoTeka
14 OO0BEM PSIMOYTOIBHOTO 1IOK
napajuiesenumnesaa, Kkyoa,
9 (bopMyITH 0GBEM https://m.edsoo.ru
[f2a3234¢
15 O6BEM IPSIMOYTOIBHOTO
0 napajuienenumnena, Kkyoa,
dbopMyIbl 00bEMa
IToBTOpEHNE OCHOBHBIX bubnmoreka
15 | moHATHII U METOJIOB KYpCOB IHOK
1 5 u 6 xi1accoB, 0000IIEeHNE https://m.edso0o.ru
Y CHCTEMAaTH3alus 3HAHUIH [f2a328(8
IToBTOpEHME OCHOBHBIX bubnuoreka
15 | noHATHII U METOJOB KypCOB IHOK
2 5 u 6 xi1accoB, 0000IIEeHNE https://m.edso00.ru
M CUCTEMATH3aINs 3HAaHUU /f2a32a9¢
15 [ToBTOpEHNE OCHOBHBIX bubnuoreka
3 MOHATUI U METOJ0B KYpCOB HOK

5 u 6 xj1accoB, 0000IIEeHNE

https://m.edsoo.ru
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U CUCTEMAaTHU3alus 3HAaHUKN

/f2a32bd2

[ToBTOpEHNE OCHOBHBIX bubnnoreka

15 | nonsATHIi U METOOB KYpCOB ILHOK

4 5 u 6 xi1accoB, 0000IIEHIE https://m.edsoo.ru
U CHCTeMaTH3alls 3HaAHUM /f2a3312¢c
[ToBTOpEHME OCHOBHBIX bubnuoteka

15 | noHATHI U METOAOB KypCOB ILHOK

5 5 u 6 xi1accoB, 0000IIEHE https://m.edsoo.ru
U CHCTeMaTH3allus 3HaHUI /f2a33352
[ToBTOpEHME OCHOBHBIX bubnmoreka

15 | mnoHsATHI K METOAOB KypCOB LIOK

6 5 u 6 K1accoB, 0000IICHHE https://m.edsoo.ru
U CHCTeMaTH3allus 3HaHUI /f2a33596
[ToBTOpEHNE OCHOBHBIX bubnmoreka

15 | moHATHII U METOJIOB KYpCOB LIOK

7 5 u 6 KiaccoB, 0000IICHHE https://m.edsoo.ru
U CHCTeMaTH3allksl 3HaHUM /f2a33780
IToBTOpEHNE OCHOBHBIX bubnuoreka

15 | moHATHII U METOJIOB KYpCOB ILHOK

8 5 u 6 xy1accoB, 0000IIEHE https://m.edso0o.ru
Y CUCTEMAaTH3aIUs 3HAHUH /f2a338b6
[ToBTOpEHNE OCHOBHBIX bubnuoreka

15 | nousTHIl U METOJOB KYpCOB ILIOK

9 5 u 6 xi1accoB, 0000IIEeHNE https://m.edso00.ru
M CHCTEMAaTH3aIUs 3HAaHUU /f2a339ce
[ToBTOpEHNE OCHOBHBIX bubnuoreka

16 | nousTHI U METOJOB KYpCOB LIOK

0 5 u 6 K1accoB, 0000IIIEHNE https://m.edsoo.ru
U CHCTEMAaTH3allus 3HAHHH / [f2a33ad2
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Bcepoccuiickas
poBepoyHas pabora

UtoroBas KOHTpoOJIbHAS bubsmotexa

16 . HOK
pabora / Bcepoccuiickas

1 HpOBepOUHAs paGOTa https://m.edsoo.ru

/f2a33bd6

[ToBTOpEHME OCHOBHBIX bubnnoreka

16 | nonsATHII U METOJOB KYpCOB ILIOK

2 5 u 6 xi1accoB, 0000IIEHIE https://m.edsoo.ru
U CHCTeMaTH3allis 3HaAHUM /f2a33146
[ToBTOpEHNE OCHOBHBIX bubnuoteka

16 | moHATHI M METOAOB KypCOB LIOK

3 5 u 6 xi1accoB, 0000IIEHE https://m.edsoo.ru
U CHCTeMaTH3allus 3HaHUI /f2a340b8
[ToBTOpEHNE OCHOBHBIX bubnmoreka

16 | mOHATHUI U METOAOB KypCOB LIOK

4 5 u 6 K1accoB, 0000IICHHE https://m.edsoo.ru
U CHCTeMaTH3allis 3HaHUM /f2a3420c
IToBTOpEHNE OCHOBHBIX bubnmoreka

16 | moHATHII U METOJIOB KYpCOB LIOK

5 5 u 6 KiaccoB, 0000IIECHHE https://m.edsoo.ru
U CHCTeMaTH3allisl 3HaHUM /f2a3432¢
IToBTOpEHNE OCHOBHBIX bubnuoreka

16 | moHATHII U METOJIOB KYpCOB IHOK

6 5 u 6 xy1accoB, 0000IIeHE https://m.edso0o.ru
U CHCTEMaTH3alMsl 3HAHUH [f2a34478

16 IToBTOpEHME OCHOBHBIX

. MOHSITUN U METOJIOB KYPCOB

5 u 6 xj1accoB, 0000IIEeHNE
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U CUCTEMAaTHU3alus 3HAaHUKN

[ToBTOpEHNE OCHOBHBIX bubnnoreka

16 | MOHATHI U METOJOB KypCOB ) HOK

8 5 u 6 xi1accoB, 0000IIEHIE https://m.edsoo.ru
U CHCTeMaTH3alls 3HaAHUM /f2a3482¢
[ToBTOpEHME OCHOBHBIX bubnuoteka

16 | moOHATHI U METOAOB KypCOB 1 HOK

9 5 u 6 xi1accoB, 0000IIEHE https://m.edsoo.ru
U CHCTeMaTH3allus 3HaHUI /f2a34950
[ToBTOpEHME OCHOBHBIX bubnmoreka

17 | mnoHsATHI U METOAOB KypCOB 1 HOK

0 5 u 6 K1accoB, 0000IICHHE https://m.edsoo.ru
U CHCTeMaTH3allus 3HaHUI /f2a34d2e

OBILEE KOJIMYECTBO 170

YACOB IIO ITPOTPAMME
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IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOT'PAMMBbI

S KUIACC

Kon
MpoBepPsAEeMOro
pe3yJbTarTa

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06p330BaTeJ1bH0ﬁ nporpaMmbl OCHOBHOI'O 001ero 06p330BaHHH

1

Yucna ¥ BEIYUCICHUS

1.1

Ilonumats u IMpaBUJIbHO yrIOTpe6J'I$ITb TCPMHHBI, CBA3dHHBIC C
HaTypaJbHBIMU  YHUCJIaMH, OOBLIKHOBEHHBIMU | JACCATUYHBIMU

JIPOOSMHU

1.2

CpaBHI/IBaTI) " YIIOPAA0YMBATh HAaTypaJlbHBIC 4YHCJia, CPAaBHHUBATb B

INPOCTEUIINX CIy4asiX OOBIKHOBEHHbIE IPOOH, IeCATHYHBIC IPOOH

1.3

CoOTHOCUTh TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MpPSAMOMl cC
COOTBETCTBYIOIIUM €l YMCJIOM U M300pa)kaTb HaTypajlbHbIE 4HCIA

TOYKAaMHU Ha KOOPJAUHATHON (UHCIIOBOM) MPSIMOi

1.4

BreimoaHsaTh apI/I(I)MCTI/I‘-ICCKI/Ie JIENCTBUS C HaTypaJIbHbIMU YUCJIAMHU,

C OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIINX CITydasx

1.5

BpINoaHATE IPOBEPKY, IPUKHUJIKY PE3YJIbTaTa BEIYUCICHUN

1.6

OxpyrisTh HaTypajabHbIE YHCIIA

Pemenne TeKCTOBBIX 3a/1a4

2.1

Pemrate TekcroBble 3amaud  apuPMETHYECKHMM CIOCOOOM M C
MIOMOIIBI0 OPIraHU30BaHHOTI'O KOHEYHOI'0 Iiepedopa BCeX BO3ZMOKHBIX

BAPUAHTOB

2.2

Pemate 3aJga4u, coAcpiKalmue 3aBUCHUMOCTH, CBA3bIBAIOIIHEC
BCJIMYHHBI: CKOPOCTb, BpEMA, pPaCCTOAHUC, II€HA, KOJIHNYECCTBO,

CTOMMOCTH

23

Hcnons3oBaTh KpaTKHUC 3alliCH, CXEMBbI, Ta6J'II/II_U:I, 0003HaYCHHS Ipu

pelieHuu 3aaa4y

24

ITonp30BaThCI OCHOBHBIMU CAMHUIaMH M3MCPCHUA: LCHBI, MACCHI,
pacCTosaHus, BPEMCHH, CKOPOCTH, BbIpa)XaTb OAHHW CAWMHUIIbI

BCJIMYHMHBI 4CPEC3 APpYyTHUC




2.5

H3Bnekars, AHAJIU3UPOBATD, OLICHHUBATh uH(pOpMAIIHIO,
Npe/ICTaBICHHYI0O B Tabmuie, Ha CTONOYaTOM JAMarpaMmme,
MHTEPIIPETUPOBATH NPEACTABICHHBIEC JAHHbBIC, UCIIOJIb30BaTh JaHHbBIC

IIpHu PpCUICHHUH 3a1a4

HaFJ'IH,Z[HaH TCoOMCTpuUs

3.1

ITonw30BaThCs TCOMETPUUCCKUMHU TIOHATUAMMU: TOYKaA, IpsaMasd,

OTPE30K, JIy4, YyrOjl, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTH MpHUMEpHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIOMINX

dbopMy U3yUEHHBIX T€OMETPUUECKUX (PUTYDP

33

Hcronbs30BaTh TEPMHUHOJIOTHIO, CBS3aHHYKO C yIVIAMH: BEpIIMHA
CTOpPOHA; C MHOIOYIOJIbBHMKaMHU: YroJ, BeplLIMHA, CTOPOHA,

JIMAroHaJb; C OKPYKHOCTBIO: PaJInyC, TUAMETP, IIEHTP

3.4

N3o0paxkaTh ~ W3ydeHHBIE  reoMeTpuueckne  ¢urypsl  Ha
HEITMHOBAHHOW W KJIETYaTOH Oymare ¢ IOMOIIBIO IMPKYJIS H

JIMHENKHA

3.5

HaXOHI/ITB AJIMHBL OTPE3KOB HCIMOCPCACTBCHHBIM HU3MCPCHUEM C
IIOMOIIBIO HHHeﬁKH, CTPOUTHb OTPEC3KH SaHaHHOﬁ JUIMHBI; CTPOUTH

OKpPYHOCTb 33JJaHHOT'O pajanyca

3.6

Hcnonp3oBarh CBOMCTBA CTOPOH M YIIIOB  NPAMOYIOJIbHUKA,

KBaapaTa AJj1d UX MOCTPOCHU A, BBIYUCIICHUA IJIOINAaAu U IIEpUMETPa

3.7

Brerancaars NepuMETp MU IUIOIIAAL KBaapara, MTPAMOYIOJIbHHKA,
(I)I/Il"yp, COCTAaBJICHHBIX U3 IMPAMOYTOJIBHUKOB, B TOM YHUCJIC (I)I/Il“yp,

n300paxEHHBIX Ha KJIeT4aToil Oymare

3.8

ITonp30BaTECA OCHOBHBIMH MCTPUUCCKMMU CIWHHUIAMHU H3MCPCHUA
AJIMHBI, TIUIOINAAUW; BbIpaKaTb OJHW CAWHHLBI BCIWMYHUHBI YCPE3

IpyTHe

3.9

PacnioznaBate napasuienenumnen, Ky0, HCIOIb30BaTh TEPMUHOJIOTHUIO:
BepIlIMHA, peldpo, TpaHb, W3MEPEHUS; HAXOJUTh H3IMEPEHUS

napajuienenunena, Kyoa

3.10

Berancnare  00bEM  kyba, mapaienenwmena IO 3aJlaHHBIM

HU3MCPCHHAM, ITOJIB30BATLCA CAMHHUIIAMU U3MCPCHUA 00BEMa

3.11

Pemrate HecaoXHBIC 3aga4yi Ha M3MCPECHUE TCOMETPUUYCCKHUX

BCJIMYHMH B MMIPAKTUYCCKUX CUTYyAUAX




6 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p33OBaTeJ'll)HOI7[ nporpaMmbl OCHOBHOI'O o01ero Oﬁpa?.OBaHI/Ifl

1

Yucna 1 BEIYMCIIEHUSA

1.1

3HaTh U IOHUMATH TCPMHHBI, CBA3AHHBLIC C PA3JIMYHBIMU BUIAAMU
Yyucea U crioco0aMu ux 3aIlnucu, NepexoauTb (CCJ'II/I 9TO BOBMO)KHO) oT

OJIHOM (OPMBI 3aIKCH YKcTa K APYToi

1.2

CpaBHI/IBaTb H ynopsaoduBaTtb LCJBIC 4YHCIIA, OOBIKHOBEHHEIE U

JACCATHYHBIC I[pO6I/I, CpaBHHUBATh YKUCJIa OJHOI'O U Pa3HBIX 3HAKOB

1.3

BBIHOJ'IHHTB, coycTas YCTHBIC n INMCHbMCHHBIC HpI/IéMBI,
apI/I(l)MeTI/I‘IeCKI/Ie )ICI\/’ICTBHS{ C HaTypajJbHbBIMHU W HOCJIBIMHU 4YHCJIaMHU,
OOBIKHOBEHHBIMU H JACCATHYHBIMU I[pO6$IMI/I, IIOJIOXKUTCIIBHBIMHU U

OTpULATCIIbHBIMU YU CJIaMU

1.4

BeI4ucnsaTh 3HaUCHUST YHCIOBBIX BBIPAKCHHA, BHITIONHATH TPUKUIKY
U OIEHKY pe3ylibTaTa BBIYHMCIEHUH, BBIMOIHATH MPeoOpa3oBaHUS
YHUCIIOBBIX BBIPKEHUII Ha OCHOBE CBOMCTB apu(MeTHYecKux

NenCcTBU

1.5

OprrHHTB IeJabpIC 4YuCila W ACCATUYHBIC le06I/I, HaxXoauThb

NpUOIMHKEHUS YUCell

1.6

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOW MPSAMOM C COOTBETCTBYIOIIUM
el yrcIoM 1 n300paXkaTh YMCIa TOYKAaMH Ha KOOPAUHATHOM MPSIMOH,

HaxoIuTb MOAYJIb YHUCJIa

1.7

CoOTHOCUTH TOYKY B TPSAMOYIOJBHOM CHCTEME KOOpPAMHAT C

KOOpArMHaTaMu 9TOH TOYKH

1.8

OI(pyFJISITL OCJbIC 4YHuClIa MW ACCATUYHBIC IIpO6I/I, HaxoauThb

HpI/I6J'II/I)KCHI/I${ YHUCCII

YucnoBbie U 6YKBCHHLIC BBIPpAXKCHUA

2.1

ITorumats u YHOTpe6JDITB TCPMHHBbI, CBA3aHHBIC C 3alIMCbIO CTCIICHU
qucCiia, HaXOOJWUTb KBaApaT H KY6 4qucCijia, BBIYUCIATH 3HAYCHUA

YHUCJIOBBIX BI)Ipa)KeHI/II\/'I, COACpKAMUX CTCIICHU

2.2

ITonw3oBaThCs IIpU3HAKaMH JCINMOCTH, pacKiIaabIBaThb

HaTypaJIbHBIC YKCJIa Ha IPOCTBIC MHOKHUTCIIN

23

ITonw30BaThCs MaCH_ITa6OM, COCTABJIATH IMPOIMOPHUH U OTHOLICHUSA

24

Hcmons3oBaTh 6y1(BI>I JIA 0003HAUEHHUST YHCE npu 3alucCu

MaTEMATHYCCKUX BI)Ipa)KeHI/II\/'I, COCTaBJIATH 6YKB6HHI)IC BBIPAXCHUSA U




(bopMyJIbl, HAXOAUTH 3HAYCHUSI OYKBEHHBIX BBIPAXKCHUN

2.5

Haxoanuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Penrenue TeKCTOBEIX 3a1a4

3.1

Pemars MHoOromaroBele TEKCTOBBIC 3aJa4yu apI/ICbMCTI/I‘leCKI/IM

CII0CO00OM

3.2

PemraTs 3a/lavi, CBA3AHHBIC C OTHOICHUCM, ITPOIIOPHUOHAIIBHOCTBIO
BCJIMYHMH, IPOLUCHTAMU, pCIIATh TPU OCHOBHBLIC 3aaa4d Ha )Ip06I/I n

MPOLIEHTHI

33

Pemate 3amaum, cojepkamme  3aBUCUMOCTH,  CBSI3bIBAIOLIME
BEIIMYUHBI: CKOPOCTb, BpEMs, pACCTOSHUE, II€HY, KOJIHYECTBO,
CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpEMS, 00bEM PadOTHI, UCIIONIb3YS
apumeTnyecKkue JEWCTBUSA, OLEHKY, MPHUKUAKY; I[0JIb30BAThCA

CAMHUIaMHU U3MCPCHUA COOTBCTCTBYIOIIUX BEJINYNH

34

CocTaBiiaTh 6YKBGHHI)Ie BBIPAXKCHHUA 11O YCJIOBUIO 3aJ1a4u

3.5

W3BnexkaTb uHpOpMalMIO, MpPEACTaBICHHYIO B TalOnuIax, Ha
JIMHEWHOM, cTos04aTon WU KpyroBOH JyarpaMmax,
UHTEPIIPETUPOBATEL MPEACTABICHHBIC JTaHHBIC, UCIIOJIB30BaTh JTaHHBIC

IIpHu pCHICHUHA 3a0a4

3.6

[IpencraBnsate WHGOPMALMIO C TOMOINBIO TAaOIHI, JTUHEHHOW H

CTOJIOYATON JuarpaMm

Harnagnas reoMeTpusa

4.1

[IpuBoauTh MpHMEpHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIOIINX
(GopMy M3YUEHHBIX F€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX 1 CHMMETPUYHBIX (QUTYDP

4.2

H300paxaTh ¢ MOMOIIBIO IUPKYJS, JIMHEHKHU, TPaHCIOPTHUpAa Ha
HEJIMHOBAHHOM W  KjeT4arod Oymare W3y4YeHHBIE IIIOCKUE

reoMeTpudeckre GUrypsl ¥ KOHQUTypari, CAMMETPUYHbIE (GUTYPBI

43

[Tonb30BaTbCs TE€OMETPUUECKUMHU MOHITHSIMH: PABEHCTBO (QUIYD,
CUMMETpHUsS;  WCIOJIb30BaTh  TEPMHUHOJIOTHIO,  CBA3AHHYI0 C

CHMMeTpHeﬁI OCb CUMMCTpHHU, HCHTP CUMMCTPHUU

4.4

HaxomuTe  BenMYMHBI ~ yIJIOB  HU3MEPEHUEM C  IOMOILBIO
TPAHCIOPTHUPA, CTPOUTH YIJIbl 3aJlaHHOM BEIMYHUHBI, MOJIb30BATHCS
IpU peuleHuH 3a7ad IpaJyCHOM Mepod yIJIOB, paclo3HaBaTh Ha

YepTe)kaAX OCTPBIN, NPAMOU, PA3BEPHYTHIN U TYIIOMN YIJIbI

4.5

Brraucnars JJINHY J'IOMaHOI\/’I, NEpUMETP MHOI'OyroJIbHHUKA,
MMOJIb30BAaThCAd CAMHUIAMHU U3MCPCHUA JIMHBI, BbIpAXaThb OJHU

CAUHUIBI USMECPCHUA NJIMHBI YE€PE3 APYTrUc




4.6

Haxomutb, wHCNONB3yss 4YEpTEKHBIE HMHCTPYMEHTBI, PACCTOSHUSA:
MEXIY ABYyMS TOYKAMHM, OT TOYKM A0 HPSIMOM, UIMHY IIyTH Ha

KBaHpaTHOﬁ CCTKC

4.7

Boruncnsare minomaab GUryp, COCTaBICHHBIX M3 MPSIMOYTOJIHHHUKOB,
UCIIONIb30BaTh pa3OueHNe Ha MPSMOYTOJIbHUKHU, Ha paBHbIE (DUTYPBI,
JIOCTpauBaHUE 1O TNPSIMOYTOJIbHHKA, IOJIb30BATHCSI OCHOBHBIMHU
CUHUIIAMUA HM3MEpPEHUsl TIUIOMIAJW, BBIPAXKATh OJHU €IUHUIIBI

HU3MCPCHUS TUIOIIAAN UCPE3 APYTHUC

4.8

PacrioznaBath Ha MOAENSX W HM300pPAKEHUAX TUPAMUTY, KOHYC,
WIMHJP, WCIONb30BaTh TEPMUHOJIOTHIO: BEpIlMHA, peOpo, TpaHb,

OCHOBaHHE, Pa3BEPTKa

4.9

N3o0paxaTh Ha KJIETYATOU Oymare MPSMOYTOJIbHBIN

napaiCICIIHIIC]

4.10

Boruncnsate 00bEM  IPSAMOYTOJILHOTO —Mapajienenumnena, Kyoa,

IMMOJIb30BAaThHC OCHOBHBIMU CIMHHUIIAMU U3MCPCHUS 00BEMa

4.11

Pemrate HecoxHEIC 3ala4Yd Ha HaXO0XICHUC TCOMETPUUYCCKHUX

BCJIMYHMH B IMTPAKTUYCCKUX CUTYyaAlUAX




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

5 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 HarypanbHble unciia u HyJb
1 Hatypanbnoe uucno. Psag Hatypanbbix umucen. Yucno 0. M3oOpakeHue
' HaTYpaJIbHBIX YHCEJl TOUKaMU Ha KOOPAWHATHOM (UMCIOBON) pAMOK
15 [TosunmonHass cucrema cuucieHus. Pumckas Hymepauus. Jlecarnunas
' CHUCTEMa CUUCIICHUS
13 CpaBHeHHE HATYpaJIbHBIX YHCEJ, CPABHEHUE HATYPAIBbHBIX YHCEI C HYJIEM.
. OxpyrieHue HaTypaibHbIX YUCEI
CnoxeHue, BBIUMTAHME, YMHOXKEHME U JEJICHHE HaTypalbHbIX YHCEIL
14 CBOICTBO HYJISl IPU CIIOKEHNH, CBOMCTBA HYJIS U €IMHULIBI TP YMHOYKEHHUU.
. [lepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOXKCHUS U
YMHOXKEHUS, PaCpeeIUTEIbHOE CBOWCTBO (3aKOH) YMHOXKEHUS
s Hcnonp3oBanue OykB i1 O0O3HAUYEHHS HEU3BECTHOTO KOMIIOHEHTa U
. 3aIlUCH CBOMCTB apu(MeTHUECKUX AeHCTBUI
Jenutenun m KpaTHble 4ucia, pa3joKeHHEe Ha MHOXuTenu. IIpocteie u
1.6 coctaBHble uucna. [Ipusnaku ngenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM
17 Crenenb C HaTypalbHBIM IIOKa3aTeJIeM. 3alHCh YUCIa B BUIAE CYMMBI
' pa3psIHBIX CIaraeMbIX
UucioBoe BbIpakeHUE. BBIYKMCIICHME 3HAYEHUN YHUCIIOBBIX BBIPAXKCHMUIA,
18 MOPSIIOK  BBINIOJIHEHUsT AecTBU. Mcnonp30BaHME NPU  BBIYMCICHHSX
. NIEPEMECTUTENIBHOIO U COYETATEIbHOIO CBOWCTB (3aKOHOB) CIIOXKEHMS
YMHOXEHHUS, paclpeeIUTEeIbHOIO CBOMCTBA YMHOXKEHUS
2 Hpobu
[IpeacraBnenne o ApoOM Kak Crnocobe 3amucu  YacTh BEITWYUHBI.
OO6b1kHOBEHHBIE poOu. [IpaBunbHbIe U HenpaBuiIbHbIE Apoou. CMeranHas
2.1 JIpoOb, TIPEICTABICHHE CMEIIAaHHOW ApOOU B BUJIE HEMPABUILHON IpodH U
BBIJICJICHUE 1I€JIOW YacTW 4Hcia M3 HEeMpaBWIbHOW Ipobu. M3o0pakenue
Ipo0el TouKaMu Ha YHCIIOBOM TIPSIMOi




OcnoBHOe cBoiicTBO npodu. Cokpamienue apobeii. IlpuBenenne npobu k

22 HOBOMY 3HameHaTento. CpaBHeHUE IpoOeit
53 CroxeHue ¥ BBIYUTaHuE ApoOei. YMHOKEHHUE U JeIeHUE Ipo0ei, B3aMMHO-
' oOpatHble 1podu. HaxoxxneHne yacTu 1eiaoro v 1ejioro Mo ero 4acTu
Hecsatnynas 3amuchk apoOeit. [IpencraBrneHue OecsITUYHON ApOOM B BHUJE
24 0OBIKHOBEHHOU. M300pakeHne NEeCATUYHBIX APOOEH TOUYKaMHU Ha YHCIOBOM
npsimoit. CpaBHEHHE AECATUYHBIX IpoOeit
5 ApudmeTndeckne ASUCTBHS € JAeCATUYHBIMU JApoOsMu. OxpyriieHue
' JECATUYHBIX Ipo0eit
3 Pemenne TeKCTOBBIX 3a71a4
3.1 Pemenre TeKCTOBBIX 33729 apuPMETHUSCKUM CITOCOOOM
12 Pemenue noruueckux 3amay. Pemenne 3a1ad mepedOpoOM BCEX BO3MOKHBIX
' BapHaHTOB. lcrionp30BaHue npu penieHn: 3a1a4 Ta0IHIl U CXeM
Pemenne 3amay, comep)kalux 3aBHUCHUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI:
13 CKOpPOCTb, BpeMs, PAacCTOSHHE, IIEHY, KOJIUYECTBO, CTOMMOCTb. EXMHUIIBI
' U3MEpEHHs: Macchl, 00bEMa, 1IEHbI, PACCTOSHUS, BpeMeHH, CKOpocTU. CBs3b
MEXy €IMHULIAMHA U3MEPEHUS KaXK10M BETMUUHbI
34 Pemienne oCHOBHBIX 3a/1a4 Ha IpoOHU
3.5 [IpencraBieHue qJaHHBIX B BUE TAOIUI, CTONIOYATHIX JUArpaMM
4 Harnsonas reometpus
Harmsimaele mpenctaBneHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTPE30K, JIyd, Yroj, JOMaHasi, MHOTOYTOJbHHUK, OKPY>KHOCTb, KpYT. YTOI.
[IpsimMoii, OCTpBI, TYTION U pa3BEPHYTHIN YIIIbI
JlnuHa oTpe3ka, METpUYECKUE eTUHUIIbI JJIMHBL. J[JTMHA TOMaHOH, IepUMeTp
4.2 MHOIOyrOjpHUKA. [3MepeHue © IOCTPOEHHE YIVIOB C  IIOMOLIBIO
TpaHCIOpTHpa
43 Harnsiguele npencraBieHus o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJBbHUK,
. PSIMOYTOJIBHUK, KBAAPAT, TPEYTOJILHUK; O paBeHCTBE (hUTYp
Nzobpaxenue ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
44 KOHUrypauuii u3 yactedl NpsMOH, OKPYKHOCTH Ha HEIMHOBAHHOW U
. knetdaroii  Oymare. lMcnonmp3oBaHue CBOWMCTB CTOPOH H  YIJIOB
MPSIMOYTOJIbHUKA, KBaApaTa
45 [lnomane npSIMOYroJpHUKA W MHOTOYTOJIBHHUKOB, COCTaBJIEHHBIX U3

OpSMOYTOJIBHUKOB, B TOM uucie (uryp, u300paxEHHBIX Ha KJIET4aToH




6YM8.F€. EI[I/IHI/IIII)I HU3MCPCHU TUIOIAAN

4.6

Harnsnusie IIPEICTABICHUS o] IIPOCTPAHCTBEHHBIX ¢durypax:
NpSAMOYTOJIbHBIM MNapasienenunen, Ky0, MHororpaHHuku. M3o0paxenue
NPOCTEUIINX MHOTOTPAaHHHUKOB. Pa3BépTku Kyba W mapajuienenumnena.
Co3nanue Mojieneil MHOTOTpaHHUKOB (U3 Oymaru, MpoBOJIOKH, IUIACTHIINHA

U IpyTUX MaTepHaioB)

4.7

O0BEéM MPSAMOYTOJIBHOTO Mapaienenuneaa, kyoa. EquHumbl uzMepeHus

00BéMa

6 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

HaTypaJ'IbHBIe qucjia

1.1

Apudmerndeckne IeHCTBHA C MHOTO3HAYHBIMHM HATYyPaJbHBIMH YHCIAMH.
UucnoBele BBIpAXKEHUS, MOPSIAOK JAEHCTBUN, HCIOJb30BAHUE CKOOOK.
Hcnonp30BaHne NPU BBIYUCIICHUAX NIEPEMECTUTEIBLHOTO U COYETATEIBHOIO
CBOWMCTB CJOXKEHUS W YMHOXEHHS, paACHPEACIIUTEIIBHOTO CBOWCTBA

YMHOXKXCHUA

1.2

OxkpyrieHue HaTypaldbHbIX YUCEI

1.3

Jenutenu v KpaTHBIE Ynciia, HAMOOBIITNI OOIITUI IeTUTETh U HAUMEHBIIIEe

O6H_ICC KpaTHOC. I[CJ'II/IMOCTB CYMMBI U ITPOU3BCACHUA

1.4

JleneHue ¢ ocTaTKOM

Hpobu

2.1

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO APOOM, COKpalleHUue ApoOci.

CpaBHeHME U YIIOPsIIOYUBAHUE TpoOeit

2.2

Pemienne 3amady Ha HaXOXAEHUE YaCTH OT LEJIO0r0 M IIeJIOro MO €ro 4acTH.

JIpoOHOe 4ncio Kak pe3ynbTat AesIeHus

23

[IpeacraBnenne AECATUYHOW JpoOM B BHJAEC OOBIKHOBEHHOW ApOoOM |

BO3MOJXHOCTD IMPCACTABJICHUA OOBIKHOBEHHOM )Ip06I/I B BHJIE JIECATUYHOMN

24

I[eCHTI/I‘{HBIe I[p06I/I U MCTpHUYCCKAsA CUCTEMa MCP. ApI/I(I)MeTI/ILICCKI/Ie
I[Gf/iCTBHSI U YHCJIOBBIC BBIPAXXCHUA C OOBIKHOBEHHBIMU H JACCATUYHBIMHU

IpoOsIMU

2.5

OTHo1IeHME. HCHGHI/IC B JAaHHOM OTHOIICHHU. MacmTa6, IIpOIIOPL M.

[IpuMeHeHnne nponopuuii MpU PEeIICHNH 3a1a4




2.6

Ilonstue IMPOLCHTA. Brruncaenue IMpoOUCHTA OT BCIWMYHHBI U BEJIMYHUHBI 110
eé IIPOLICHTY. Bpra)KeHI/IC IMPOUCHTOB ACCATUYHBIMU ,Z[pO6$IMI/I. Pemenue

3ala4 Ha MMPOUCHTHI. BI)Ipa)KeHI/Ie OTHOIICHMA BCJIMYUH B ITPOLCHTAX

IlonoxuTenbpHBIC U OTpULATCIIBHBIC YUCIIa

3.1

[TonmoxurenpHble U OTpULIATENbHBIE YncHa. Llenbie yncna. Moayip uncina,
reoMeTpuueckas MHTEpHpeTanus Moaysst uynucia. M3o0pakeHne uncen Ha

KOOpAMHATHOH npsMoil. UncnoBsle npoMexxyTKkU. CpaBHEHUE UNCEI

3.2

ApI/I(I)MeTI/I‘-ICCKI/IC JEUCTBHS C IIOJOXKHMTCIBHBIMU H OTpULATCIIbHBIMU

qucjiaaMu

33

[TpstmoyronbHast cucTeMa KOOpAUHAT Ha Mm1ockocTu. KoopanHaTel TOUKH Ha
IIocKoCTH, abcumcca W opauHata. Iloctpoenue Touek u ¢uryp Ha

KOOPAWHATHOMW INTOCKOCTH

ByKBeHHBIE BbIpaKEHUS

4.1

[Ipumenenne OyKB JJIsi  3alMCH  MAaTEMaTUYECKUX BBIPAKCHUU H
npemiokeHuii.  CpoiicTBa apu(METHUECKHX JEUCTBU. bByKBeHHBIC
BBIDQKCHHSI U YHCIIOBBIE  TOJCTAaHOBKH. bByKBEeHHbIE paBEHCTBa,

HaxO0XIACHHUC HCU3BCCTHOI'O KOMIIOHCHTA

4.2

®opmyiibl, GopMyIIBl IEpUMETpPaA U TUIOUIAAN MPSMOYTOJIbHUKA, KBaJpara,

o0béMma napaienenumnena u Kkyoa

Pemnienne TekcTOBBIX 3a0a4

5.1

Penienne TekCTOBBIX 3aga4 apI/I(I)MeTI/ILIeCKI/IM CIocooom

52

Pemenue normueckux 3agad. Pemenue 3agau nepeGopOM BCCX BO3MOXKHBIX

BAPHAHTOB

53

Pemenne 3anmau, comepkamux 3aBUCHMOCTH, CBSI3BIBAKOLIUX BEJINYUHBI:
CKOpPOCTb, BpeMs, pacCTOsHHE, 1€Ha, KOJIUYECTBO, CTOMMOCTb,
NPOU3BOIUTENLHOCTb, BpeMsi, 00BEM paboThl. EnuHUNBI u3MepeHus:
MacChl, CTOMMOCTH, pPAacCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MeEXAy

CAWHUIaAMHU U3MCPCHUA Ka)I(ﬂOﬁ BCJINYHHBI

54

Pemenne 3aaa4, CBA3aHHBIX C OTHOHIICHUCM, IIPOMNOPHHUOHAIBHOCTBIO

BCJIIMYHMH, IPOUCHTAMU, PCIICHNEC OCHOBHBLIX 3a/la4d Ha ,Z[pO6I/I 1 IIPOLUCHTEI

5.5

OneHka W MPUKHUAKA, OKpyTJeHne pesyibrara. CocTtaBieHHE OYKBEHHBIX

BBIPAKCHUM 110 YCIIOBUIO 3aa4H.

5.6

Hpe,[[CTaBJ'IeHI/Ie JaHHbIX C ITOMOIIBIO Ta6J'II/II_I U JuarpamMm. CronbuaTeie

auarpaMmsl. UTeHHe KpyroBbIX AUarpaMm




Harnsanas reomerpust

Touka, mnpsiMas, OTPE30K, Jy4, Yroj, JIOMaHas, MHOTOYTOJbHHUK,

ol YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT
62 B3auMHoe pacmnonoxeHue AByX NPsAMBIX Ha IUIOCKOCTH, MapajelbHble
' IpsIMbIE, IEPIIEHANKYJISIPHBIE TIPSIMbIE
63 H3mepenue paccTOSHUM: MEXAY IBYMs TOYKaMH, OT TOYKH IO IPSAMOH,
' JUITMHA MaplIpyTa Ha KBaJpaTHOU ceTke
6.4 W3mepenne u MocTpoeHHue yrioB ¢ MOMOUIbIO TPAHCIOPTUPA
6.5 Buasl TpeyroapHUKOB: OCTPOYTOJIBHBIN, IPSIMOYIOJBHBIN, TYNOYIOJBHBIN,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUIM
6.6 YetpipéxyronbHuk. [IpsAMOYroqpHUK, KBaJpaT: MCIIOJIb30BaHHE CBOMCTB
' CTOPOH, YIJIOB, AUArOHAJIEH
N3ob6paxkenne reomerpudeckux (UIyp Ha HEJIMHOBAHHOW Oymare c
6.7 WCTIOJb30BAHUEM  IIUPKYJS, JIMHEWMKH, YrOJIbHUKA, TPAHCHIOPTHPA.
[Toctpoenust Ha KineT4aToi Oymare
6.8 [lepumeTp MHOrOyroiabHUKA
[lonartue  mmom@aau  QUIypbl, €IUHULBI  WU3MEPEHUS  IUIOILAMIM.
6.9 [Tpubmmk€HHOE U3MepeHue IoIaay GUryp, B TOM 4MCJ€ Ha KBaJpaTHOU
CEeTKE
6.10 [TpubnmxE€HHOE N3MEpEeHUE JUTMHBI OKPY>KHOCTH, IJIOLIAU Kpyra
611 Cummerpusi:  LeHTpaslbHas, oceBas M  3epkainpHas. IlocTpoeHue
' CUMMETPHYHBIX QUTYD
Harnsanueie IIPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢burypax:
napajenenunes, Kyo, npusma, nupaMuza, KOHyc, LWIMHAP, Wap u chepa.
6.12 N3obpaxkenne  mpoctpaHcTBeHHbIX  ¢uryp. Ilpumepsr  pa3BépTok
' MHOIOIpaHHMKOB,  LWIMHApa W KoHyca. Co3gaHue — Mojenei
NPOCTPaHCTBEHHBIX (HUryp (U3 Oymaru, MpoOBOJIOKH, IJIACTUIIMHA U JAPYTHX
MaTepHaoB)
613 [Tonsitne 00bEMa, equHUIBI U3MEpeHHs 00béMa. OOBEM TIPSAMOYTOJIHBHOTO

napajenenumnena, Kkyoa




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00€CTIeUnBAET U3YUEHHE APYTUX JTUCLUUILIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAOKEHUs 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y o0yuaronmxcs
HAYYHBIX MPEACTABICHUH O MPOUCXOXKACHUH U CYUIHOCTH alreOpandyecKkux
abcTpakiuii, croco0e OTpakeHHs] MaTeMaTUYeCKOW HAYKOW SIBICHUN U MPOLECCOB
B MpUPOJEC W OOIIeCTBE, POJU MaTEeMaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y KaueCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNTaldyd B COBPEMEHHOM LU(POBOM
oOmectBe. M3yuenue anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHsI HAOIIOIATh,
CpaBHHMBaTh, HAXOJHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JICHCTBHUS M BBIBOJHI,
dbopmynupoBath yrBepxkAcHUSA. OCBOECHUE Kypca alreOpbl 00eCIeunBaeT pa3BUTHE
JOTMYECKOT0 MBIIUICHUST OOYyYarolIMXCsi: OHU HCHOJB3YIOT JAEIyKTUBHBIE U
WHIYKTUBHBIE PacCyKIeHusi, 0000IIeHNe U KOHKPETU3aIuIo, adCTparupoBaHue u
anajoruto. OOydeHwe  anreOpe  MpeArnojiaraeT  3HAYUTENBHBIM  O00BEM
CaMOCTOSITENIbHOM ~ IeATEIBHOCTH OOYyYaIoIIUXCsl, IMO3TOMY CaMOCTOATEIbHOE
pelleHre 3a1a4 SBISETCS peain3aueil 1esTeIbHOCTHOTO MPUHIIUIA 00yYEeHHUS.

B crpykrype mporpaMmbl ydeOHOro Kypca «Aaredpa» naiasi OCHOBHOTO
oO1ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKAaTeIbHO-METOIUYECKUE
auHAA: «Yucnaa U BRIYHCIEHUSY, «ANreOpandeckue BhIPpAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX colepiKaTelbHO-METOIUYECKUX
JVHUNA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUYEHUsSI Kypca, B3aUMOJCHCTBYS C
JIPYTUMHU €ro JuHusSMUA. B xome wu3ydeHus ydyeOHOro Kypca oOydarouumcs
IPUXOJIUTCS JIOTHUECKH PACCYyKIaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anre0pa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHbIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHIECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO O0YYaIOIIUMUCS
OCHOB  yHHUBEpcaJlbHOro maremarudeckoro s3pika. CopaepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTro Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanne auHMM «Yuclia W BBIYUCICHUS» CIY>KUT OCHOBOW Jis
JaJIbHENIIEr0 U3YUYeHHUs] MAaTEMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYy4aroUIuXcs
JIOTUYECKOTO MBIIUICHUS, OPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHON
XKU3HU. Pa3BUTHE MOHATHA O YMCIIE HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMU M HppalMOHAIbHBIMU YHCIaMHU, (GOPMUPOBAHUEM



MPEICTABICHUN O JIEMCTBUTEIBHOM YHCJE. 3aBEPUICHUE OCBOCHHUSI YHUCIOBOMU
JUHUHA OTHECEHO K cpeHeMy o0mieMmy o0pa3oBaHUIO.

Coneprxanue IByX anreOpandecKux JIMHUN — « ANreOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBAa» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOIo arnmapara, HeoOXOAMMOTro JJii peleHus 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPHEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001iero o0pa3oBaHus y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXKEHUN. ANreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
s3bIKa JJIA TOCTPOCHUSI MaTeMaTHYECKUX MOJIeNied, OMHMCAHHUS MPOLECCOB U
SBJICHUM peanbHOro Mupa. B 3amaun 00yueHus anredpe BXOAAT TakKe JanbHelIiee
pa3BUTHE AJITOPUTMHUYECKOTO MBIIIJICHHUS,, HEOOXOJWMOTO, B YaCTHOCTH, MJIs
OCBOCHHS Kypca WHGOPMATHKH, ¥ OBJAJICHUEC HaBBIKAMHU JICHYKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBanne CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpakeHUs1, CHOCOOHOCTEN K MaTeMaTU4€CKOMY TBOPYECTBY.

Conepxxanue GyHKIHOHATBHO-TPAPUUECKON TMHUU HALIEJIEHO Ha MOJIyYEHUE
o0OydJaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENd
JUTSI OMTUCAHUS M UCCIIEZIOBAHUS pa3HOOOPA3HBIX MPOIECCOB U SABJICHUN B IPUPOC U
oOmectBe. M3ydyeHnue wmarepuana crnocoOCTBYET PAa3BUTHUIO Y OO0ydYarOIMIMUXCS
YMEHHSI HCTIOIh30BaTh Pa3InIHbIC BEIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIaJ B (OPMUPOBAHUE
MIPEICTABIICHUN O POJIM MAaTEMATUKX B PA3BUTHH [IUBUIN3AIUN U KYJIbTYPHI.

CornacHo yudeOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIOIIME OCHOBHBIE pPAa3felibl COJEpKaHUS:
«Yncna ¥ BBIYUCICHUA», «AJreOpandecKkue BBIpAXCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DyHKIIHW.

Ha uszyuenue yue6HOr0 Kypca « Anredpa» orBoautcst 306 yacoB: B 7 kiacce —
102 yaca (3 gaca B Hezento), B 8 kinacce — 102 yaca (3 gaca B Hefienio), B 9 kiacce —
102 gaca (3 yaca B HEJIEIIIO).



COILEPKAHUE OBYUEHUA
7 KIIACC

Yucia 1 BIYMCJICHUSA

Jpobu OOBIKHOBEHHBIC W JECSITHYHBIC, TIEPEX0]] OT OJHON (HOPMBI 3arucu
npobeit k apyroi. IloHATHe palMOHAIBHOTO YHCHA, 3aluCh, CpPAaBHEHHE,
yHOpSAJOYMBAHUE pALMOHANBHBIX uucen. ApudmeTndeckue JEUCTBUS C
palMOHAIbHBIMU YKCIIaMH. Pelenue 3axad U3 peaslbHOW NPAKTHKW HA 4acTH, Ha
TpoOH.

Crenenb C HaTypaJibHbIM TIOKa3aTeleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPAKEHUI HAa OCHOBE OIpe/eNieHus, 3anuch 00abmKX yncen. [IporeHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4yd Ha
IIPOLIEHTHI, PEIIEHNE 3a7a4 U3 PEaIbHON IIPAKTHUKH.

[IpuMmeHeHne NPU3HAKOB  JIEIUMMOCTH, pPA3jI0KEHHE HA  MHOXUTEIU
HaTypaJIbHBIX YUCET.

Peanbuble  3aBUCMMOCTH, B TOM  4ucile T@psMas ©  oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AJiredpanveckue BbIpaKeHUs

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C NIEpeMEHHOU. [lonmycTumeplie
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXTY BEIUUMHAMU B BUJIE
dopmybl. Beruucnenus no popmynam. [lpeodpazoBanue OyKBEHHbBIX BbIPaKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPDAKEHMs, IMpPaBWIA MpPeoOpa3oBaHUs CyMM U
IIPOU3BE/ICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEICHUS TTOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOrouwieHbl. CreneHp MHOrowieHa. CioeHue, BbIYUTAHUE,
YMHOXEHUE MHOTO4JIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaapar pazHocTth. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOrO4JICHOB Ha
MHOHUTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEeHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHU.

JluHetHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO
YpPaBHEHHMS, pEIICHHE JIMHEWHBIX ypaBHEHUU. CoOCTaBIE€HHE YpPaBHEHHH MO
YCJIOBHIO 3a7a4i. PenieHrne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUIA.

JIuneitHOe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaguk. Cucrtema AByx
JIMHEHWHBIX yPAaBHEHHMM C AByMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crocoboM MoACTaHOBKH. IlpuMepsl pemieHus: TEKCTOBBIX 3a7ad C MOMOUIbIO
CUCTEM YpPaBHECHUM.

DOyHKUUA



Koopaunara Touku Ha npsmoil. YucnoBsie mpoMexyTKU. PacctosHue mexmy
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssMmoyronbHas cucreMa KOopAauHAT, ocu Or u (Jy. Alcucca U opJuHaTa
TOUYKH Ha KOOPJAMHATHOM II0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpaduxkoB peanbHblx 3aBucumocteil. Ilonstue ¢ynkuun. I'paduk
¢ynkuuu. CoiicTBa pyHkumil. JInnelinas pyunkuus, e€ rpapuk. ['paduk pyHknum
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX ypaBHEHUNW U CHCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KUIACC

Yucia 1 BIYMCICHUSA

KBampatuslit kopenb u3 umcna. lloHatue 00 uHppalMOHAIBHOM YHCIE.
JlecaTuunble TPUOIMKEHUST UPPALIMOHANIBHBIX uKces. CBONCTBA apuMETHIECKUX
KBaJPaTHBIX KOPHEH U UX MPUMEHEHUE K MPEeoOPa30BaHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYHUCJICHUSIM. JICHCTBUTEIBHBIC YMCIIA.

Crenensb ¢ LenbIM nokazareneM U e€ cpoiicTBa. CtanaapTHas 3alUCh YUCIA.

AnreOpandeckre BhIpaKeHUSIAJTe0pandyeckue BbIpasKeHus

KBagpaTHblil TpEXuiieH, pa3ioKEeHHE KBaIpaTHOTO TPEXUJICHA HA MHOKUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpandeckoi apoOwu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHHE, [IEJICHUE alreOpandecKkux ApoOer.
ParmonanbHbIe BRIpaXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY pAaBHEHMSI M1 HEPABEHCTBA

KBagpatnoe ypaBHenue, hopmyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemenne ypaBHEHHM, CBOISIIMXCS K JIMHEMHBIM M KBAJPATHBIM.
[Ipocreitmue qpoOHO-palOHATBHBIC YPaBHEHUSI.

I'paduaeckas nHTEpIpEeTaHsl YPAaBHEHUI C ABYMS MTEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPAaBHEHHU C JByMs IIepeMEeHHbIMHU. lIpumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrocoooMm.

YucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJIHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOMU.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

OyHKIMNPYHKIMH

[Touatue ¢ynkuuu. OOMacTh ONpEACICHUS W MHOXKECTBO 3HAUYCHUN
¢ynkuuu. CnocoOsl 3a1anus PyHKIUH.

I'padux ¢ynkuunu. YUrenune cBoilcTB ¢yHkuuu mno e€ rpaduxy. Ilpumepsr
rpa@uKoB QYyHKIMM, OTPAKAIOIMIKUX PEAIbHBIE TIPOLECCHI.



@OyHKIMY, OMHUCHIBAIONINE TPSIMYI0 H OOpaTHYI MPOIMOPIIMOHATLHBIC
3aBHCHMOCTH, HX rpaduki. OyHKIHN y = 12, p = x3, y = Vi, p=/r/. Tpadudeckoe
pelleHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KUIIACC

Yuciia ¥ BIYMCICHUS

PanmonaneHble 4Kcna, UppallOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUHbIE
JecATUYHBIE ApoOor. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JeCSATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOU.

CpaBHeHHE [EUCTBUTENBHBIX YHUCEN, apuMeTHyecKue AeHCTBHS C
JNEUCTBUTEIIbHBIMU YUCIIaAMU.

Pa3smepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, UIMTEIBHOCTh MPOIECCOB B
OKpY>KaroIlleM MUpE.

[TpubOnmmk€HHOE 3HAUYECHUE BEIUYUHBI, TOYHOCTH MpuOImKeHus. OKpyTiacHue
yucell. [Ipuknaka u oleHka pe3yjabTaToB BBIYACICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pelienre ypaBHeHUM, CBOISIIUXCS K IUHEUHBIM.

KBagpaTHoe ypaBHeHMe. PenieHne ypaBHEHHN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemeHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHuE ¢ AByMS NMEPEMEHHBIMU M €ro rpaduk. Pemienue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelllenre cucrteM IByX ypaBHEHMH,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [‘paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUM C IByMs] IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrocoooM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenne cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoi. KBaagpaTHble HepaBEeHCTBA.
I'paduueckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkums, e€ rpadgux u cpoiictBa. [lapabona, kKoopAUHATHI
BEPIIMHBI APadO0Ibl, 0Cb CUMMETPHUH MAPaA0OJIBI.

Ipadukn byskmumit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x|, 1t ux
CBOWCTBA.



Uucnosele  MmociaenoBaTeIbHOCTUYUHCI0BBIE  MOCACI0BATEILHOCTH M
Nnporpeccuu

[loHATHE YHCIIOBOW MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEN0BATENbHOCTH
peKyppeHTHOH HopMyIoi 1 GOopMYyJIOH 7-T0 YJIeHa.

Apudmernueckas U TeoMeTpuueckas mnporpeccur. @opMynbl #-TO djieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX /7 YIICHOB.

N300paxxeHne YieHOB apU(PMETUYECKOM M T'€OMETPUYECKOM Mporpeccui
TOYKaMUA Ha KOOPAWHATHOM IJIOCKOCTHU. JIMHEWHBIN M ASKCNOHEHUUAIBHBINA POCT.
CI10HBIE TPOLICHTHI.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHUEM HHTEPECA K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUHCKOW MATEMaTHYECKON IIKOJbI, K MCHOJb30BAHUIO ITHX
JOCTUKEHUN B IPYTUX HAYKax M MPUKIATHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3alii ero
npaB, TMPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYp TPa)kJAaHCKOro oOIiecTBa (HarmpuMmep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCY X ACHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHUE€ B PEIICHUU NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUH BCEH >KU3HU IS YCHENTHOW MpogeCcCHOHAIBHON
NESTENPHOCT U PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
NOCTPOCHUEM MHIUBUIyAIbHON TPAEKTOPUHU 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJady, pEUICHUH, pacCyX IACHUH, YMEHHIO BUJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTallUEe B JI€ATEIIbHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HAyKW Kak cdepbl 4YeloBEeYeCKOou
NEeSATENbHOCTH, TANOB €€ Pa3BUTUSA W 3HAUYMMOCTHU AJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEIOBATENbCKON
NEATEIIbHOCTH;



6) ¢usunyeckoe BocnuTaHue, GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOIO 0J1arOMOJyYHUs:

TOTOBHOCTBIO IPUMEHATH MATEMaTUYECKHWE 3HAaHHUS B HMHTEpPECax CBOETO
3l0pOBbs, BEACHHS  370pOBOro  oOpa3a O KM3HH  (37J0pOBOE  IHTAHHE,
COIaHCUPOBAHHBIN pPEXUM 3aHATUH U OTAbIXa, peryjsipHas (dusnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pe(dIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpHEHTallMel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH JIJIsl peleHus 3a/1a4 B
00JIaCTU COXPAHHOCTU OKPY>KaIOIIEH Cpeibl, INIAHUPOBAHUS OCTYIIKOB U OLIEHKU
UX BO3MOXHBIX IMOCJHEACTBUI ISl OKPYXKAIOILIEH Cpelibl, 0CO3HAaHUEM TJI00aTbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel X pelIeHus;

8) amanTanusa K M3MEHAIIMMCH YCJOBUAM COUMAJIBLHOW U NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIoJeH, NpuoOpeTarb B COBMECTHOW AESITENBbHOCTU
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(bopMyIMpPOBATH UAEH, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJIEHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JeQUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMIO KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
OPUHUMAEMbIE PEIICHUS U ACHCTBUA, (POPMYJIMPOBATH M OLEHHBATh PUCKH U
HOCTEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHBIE YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBI/IH

ba3oBble jjoruyeckue aeiicTBUA:
® BBIIBILATH U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIy IMOHATUSAMH, (OPMYJIHUPOBATH
omnpeneneHusl TMOHATUW, YCTAHaBIMBAaThb CYIIECTBEHHBIM  MpPHU3HAK
KJlaccu(UKauy, OCHOBaHUSA JUIsl OOOOUIEHUS M CpPAaBHEHHsS, KpUTEPUU
IIPOBOJMMOTIO aHAJIN3a;

® BOCIpPUHUMATh, (POPMYIUPOBATH W  NPEOOPA3OBBIBATH  CYXKIACHHUSA:
yTBEpAUTENIbHbIE W OTpULIaTElbHbIE, €JUHUYHBbIE, YacTHbIE U 0OIIue,
YCIIOBHBIC;



BBISBISITh ~ MATEMaTUYECKHME  3aKOHOMEpPHOCTH,  B3aWMOCBS3M U
OpOTUBOpeUMsl B (pakTax, JAaHHBIX, HAONIOJCHUAX U YTBEPXKICHUSX,
npeiaratb  KpUTEpUM Ul BBIABICHUSA ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JenaTh BBIBOABI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AaKJIIOUYECHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

pa30upaTh 10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTHUBHOIO), MPOBOAUTH CAMOCTOSATENIBHO HECIOKHBIE JI0Ka3aTesIbCTBa
MaTeMaTHYecKux (HaKToB, BBICTpaMBaTh AapryMEHTALMIO, TMPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh croco0 pernieHus yueOHOM 3aaur (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOMSIIMUNA C YYETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciieqoBarejLCKHe 1eMCTBUA:

WCIIOJI30BATh BOTIPOCHI KaK MCCIIENOBATECILCKHM WHCTPYMEHT ITO3HAHWS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MNpodiemMy,
CaMOCTOSITENIbHO YCTAaHABJIMBATh HMCKOMOE M JaHHOE, (OpMUPOBATh
THIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

IPOBOJUTh IO CAMOCTOSITEIBHO COCTABJICHHOMY ILIaHy HECJIOXKHBIN
IKCIICPUMEHT,  HEOONBIIOE  HCCICJOBAaHWUE [0  YCTAHOBJICHHIO
OCOOCHHOCTEHI MAaTEeMaTHYCCKOTO0 OOBCKTa, 3aBHCHMOCTCH OOBEKTOB
MEXITy COOOM;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHNS W BBIBOJBI IO PE3yIbTaTaM
MPOBENEHHOTO HAOIOIEHUS, UCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB i 0000IICHNUH;

IMIPOTrHO3HUPOBATE BO3MOKXHOC PA3BHUTUC IIPOHCCCA, a TAKIKC BBIABUTATH
MMPCANOJIOXKEHHUA O €T0 Pa3BUTHHU B HOBBIX YCJIIOBHAX.

Pabora ¢ nundopmanueii:

BBIABJIATHE HCAOCTAaTOYHOCTh H N30BITOYHOCTD I/IH(l)OpMaHI/II/I, JaHHBIX,
HCO6XOI[I/IMBIX AJI1 pCIICHUS 3a0a4M,

BbIOMpATh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS;

BEIOWpATh GopMy TpeACTaBiIeHUS WHPOpMAIMA W WLUTIOCTPUPOBATH
peraemMbie 3ajladyd  CXeMaMH, JIuarpaMMaM#, WHOM Tpapukod W HX
KOMOHHAIIUSIMU,

OIICHUBATh HAAEKHOCTh HHPOPMALUUA TIO KPUTEPUSIM, MPEII0KEHHBIM
y4HUTeNIeM WIN CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHUKAaTHBHBbIEC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMU
U UEIsIMU OOLIEHUs, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3pE€HHs] B YCTHBIX M IHCBMEHHBIX TEKCTaX, AaBaTh IMOSICHEHHS IO XOAY
penieHus 3a1a4i, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YIIbTAaT;

B X0/ 00CY>KJIeHHUsI 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI,
poOJIeMBI, peraeMon 3aa4u, BEICKA3bIBaTh UICH, HAIICIICHHBIC HA TIOUCK
pELIEHHUsI, COIMOCTABISATh CBOM CYXKJIECHHS C CYXICHUAMH APYTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3iMude U CXOACTBO MO3UIUH, B
KOpPpEeKTHOU (popMe popMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NOPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C Y4ETOM 3aJ1a4 MPE3EHTAIMN U OCOOEHHOCTEN ay TUTOPHH;

MMOHMMAaThb W  HCHOJIB30BaTh  MNPEUMYIIECTBA  KOMAaHOHOM U
WHIMBUyAIbHON paOOThI TP PEIICHUN YUSOHBIX MATEMATHYECKUX 3a71aY;

IPUHUMATh LEIb COBMECTHOW NEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLHIo
COBMECTHON paloOThI, pachpeneisTh BUAbl padOT, JOroBapUBaThCH,
00CyKJaTh MPOLIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPyHmnoBbIX (opmax pabotsl (oOCyxaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IUTYPMBI U JIPYTHUE), BHITOIHATH CBOIO YaCTh paOOThI
U KOOPJAMHHMPOBAaTH CBOM JEHCTBUSA C JPYIrMMHU YIEHAMH KOMAHJIbI,
OLICHHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIE NeicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IIJIaH, AJITOPUTM PEIICHUS 3aa4yu (WIh €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUs C y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATh
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHBbIN HHTEJJIEKT:

BJIAJE€Th CHOcCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJII Mpolecca |
pe3yabTara penieHuss MaTeMaTUueCcKOl 3a/1auu;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPHU PELIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [E€ATEIBHOCTH HA OCHOBE HOBBIX
00CTOSTENBCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



® OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATCIIbHOCTH MOCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTHUKEHUS WM HEAOCTHKEHUS IIEJH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce OOy4arOUUHCSA TMOJMYYUT CIEAYIOIINE
PEeIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

BrimonHsaTh, codyeTass yCTHBIE W THCHMEHHBIE TPHUEMBI, apUPMETHICCKUC
JIEHUCTBUSA C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHUsT YUCIOBBIX BBIPAXKECHHUH, MPUMEHSITH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIUMCIEHUSI 3HAYEHUN NPOOHBIX BBIPAXKEHHM, COAEpKAIINX
OOBIKHOBEHHBIC U JIECATHUYHBIC TPOOH.

[lepexonuTh OT 0nHOIN (POpPMBI 3amucH Yucen K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIA0YMBATH PAIlMOHAIBHBIC YHCIIA.

OKpyrnsaTe yucna.

BrIMONTHATE IPUKUIIKY U OLIEHKY pe3yJibTaTa BIYUCICHUH, OIICHKY 3HAUYCHUN
YUCJIOBBIX BBIPAXKEHUHN. BBIMOTHATH JCHCTBUSA CO CTENEHSIMHU C HATYypaIbHBIMU
MOKa3aTeIMH.

[TpuMeHSATh TPU3HAKHU JICTUMOCTH, PA3JIOKEHUE HA MHOKUATEITN HAaTYPaTbHBIX
YHCEJL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3aJa4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIUYMH, MPOMOPIUOHAIBHOCTHIO BEJIMYMUH, MPOLEHTAMH, WHTEPIPETHPOBATH
pe3yibTaThl PelIeHUs 3aad ¢ YYETOM OTPaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

Asire0OpanvecKue BbIPaKeHUs

Hcnonp3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHWss OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHHSX
MIEPEMEHHBIX.

BrimonasaTh peoOpa3oBaHus 1EI0T0 BRIPAKEHUS B MHOTOWICH MTPUBEICHUEM
MOIOOHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.

BbIMoONHAT, yMHOXXEHHE OJIHOWJIEHa Ha MHOTOWIEH W MHOTro4wileHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI ¥ KBaJipaTa pa3HOCTH.

OCymIecTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOMKHUTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENs, TPYNIUPOBKH  CIIAracMbIX,
npuMeHeHus1 (OPMYJIT COKPAIIEHHOTO YMHOKEHHUS.



[IpumeHnsaTh npeoOpa3oBaHUsl MHOTOUYJIEHOB JJI PELIEHUs pa3IMYHBIX 3a7ad
U3 MaTEMAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON NTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypaJIbHBIMHM I0KA3aTEIAMU JJIs
peoOpa30BaHusl BbIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NMPUMEHSS NpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sABisieTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumensTh TpaduuecKkue METObI IPU PEIICHUN JTUHENHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMepbl Map YHCEN, SBISIIOUIMXCS PEHIEHUEM JIMHEHHOTO
YPaBHEHMS C ABYMs IEPEMEHHBIMU.

CrtpouTh B KOOPAMHATHOM MIIOCKOCTHU rpaUK JIMHEHHOTO YPaBHEHHUS C IBYMs
IEPEMEHHBIMH, 10JIb3YACh I'PaUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMSL.

Pemars cuctemsbl AByX TMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU, B TOM
quciie rpaduIecKy.

CocTraBnsATh M pelaTh JHMHEMHOE YPAaBHEHHE WIM CUCTEMY JIMHEHHBIX
YPaBHEHMH 110 YCIOBUIO 3aJa4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ I[IOJy4YEHHBIN pe3yJIbTaT.

DOyHKIUU

N3o0pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 33 TaHHBIM
KOOpAWHATaM, JIy4M, OTPE3KU, UHTEPBAJIbL, 3alIMCHIBATh YUCIIOBBIE IIPOMEKYTKHU HA
anreOpanvdeckoM s3bIKe.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH Irpad@uku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOILIBI0 (YHKIUI H3BECTHBIE 3aBUCHUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTENLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHre QyHKIUHU 10 3HAUEHUIO €€ apryMeHTa.

[Tonumats Tpaduueckuii cnocod MpeaCTaBICHUA M aHaIW3a WHPOpMAIuH,
U3BJIEKaTh U UHTEPIPETUPOBATH UHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydeHuss B 8 kJiacce oOydYaromMiiCs TMOJYYHUT CICAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa 1 BIYMCICHUSA

Hcnonp30BaTh HavalbHBIE IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIIBHBIX
qucell JIsl CPAaBHEHUS, OKPYTJIEHUsI U BBIUMCICHUH, N300paXkaTh AEMCTBUTEIbHBIE
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSMOM.



[IpumeHsTh TOHSATHE apUDMETUYECKOrO0 KBAJIPATHOIO KOPHS, HAXOJHUTh
KBaJIpaTHBIC KOPHH, WCIIONB3YS TPH HEOOXOIUMOCTH KaIbKYJISTOP, BBHITIOTHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OONBIIMX M MaJbIX YUCET C MOMOIIBIO JECATUUHBIX
npo0eii u creneHeit yucna 10.

AuredpanvecKkue BbIPpaKeHUs

[IpyMeHSATh MOHSATHUE CTENEHM C LEIbIM IOKA3aTeleM, BBINOJHSITh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKAILIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BrinonHaTh TOXKIECTBEHHBIE TPEOOPa30BaHUs PAllMOHATBHBIX BEIPAKCHUN Ha
OCHOBE MPaBWJI JEUCTBUIN HAJl MHOTOYJIEHAMU U aJIreOpandecKuMu APOOsSMH.

PacknanpiBaTh KBaJIpaTHBIA TPEXWIEH HA MHOKUTEIIH.

[IpumensaTs npeoOpa3oBaHus BBIPAKEHUH ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON NPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHEHbIE, KBAaJIpaTHBIE YPABHEHUSI U PAlMOHAIBHBIE YpaBHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

[IpoBOaUTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpaBHEHUM, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpauyecKuX MpeACTaBlIeHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA yPAaBHEHUW PEUICHHMS, €CIUM UMEET, TO CKOJIbKO, U
nmpoyee).

[Tepexoaute OT ciioBecHON (HOPMYIHMPOBKU 3aJaud K e€ anredpandeckon
MOJENN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YypaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN Pe3ysIbTar.

[IpuMeHsTh CBOWMCTBA YHCJIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOW M UX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WJUTIOCTPAIMI0 MHOXXECTBA PEIICHUNW HEpPaBEHCTBA, CHCTEMbI
HEpPABEHCTB.

DOyHKUUA

[TorumMaTe U HUCMOIK30BaTh (PYHKITMOHAIBHBIC TOHSATUS U S3BIK (TSPMHHBI,
CUMBOJIMYECKHE O0O03HAUYCHUS), OMPEEATh 3HAYCHHE (DYHKIIMU IO 3HAYCHHUIO
apryMeHTa, ONpeeNsiTh CBOMCTBA GYyHKIUU 1O €€ rpaduKy.

Crtpouts rpaduku 3J1eMeHTapHbIX (QYHKIMN BUAA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBONCTBA YHCIOBON
byukuu 1o e€ rpaduxy.

K xoniy oOydenuss B 9 KJjacce 0Oy4aroUuiCs TMOMYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHUBATH U YNOPAI0YMBATH PAIMOHAIBHBIE U UPPALIMOHATILHBIC YUCIIA.



Beimonuare apudmernyeckue JEWCTBUS C  pallMOHAJIBHBIMU YHCJIaMH,
coyeras YCTHbIE M TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCIEHUS C
UppalMOHATILHBIMUA YHUCJIAMU.

Haxonute 3HaueHWsi CTENEHEH C 1eIbIMU TOKa3aTelisIMA M KOpPHEH,
BBIYUCIISIT 3HAYEHHS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJIATh JEUCTBUTEIbHBIE YHCIA, BBINIOJIHATh MPUKHUAKY pe3yiabTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE W KBaJpaTHbIC YpPAaBHEHHS, YpPaBHEHHUS, CBOJIAIIMECS K
HUM, POCTENIITNE TPOOHO-pAIMOHATBHBIE YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUN C JBYMS NEPEMECHHBIMU M
CHCTEMBI IBYX YPABHECHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISICTCS TUHEUHBIM.

Pematp TekcTOBBIE 3amaun  alreOpaudecKMM CIOCOOOM C  IOMOIIBIO
COCTAaBJICHUSI YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHHH C JBYMS IEPEMEHHBIMU.

[IpoBoauTh mpocTeme UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHni (YCTaHABINBATh, UMEET
JIA YPaBHECHUE WM CUCTEMA YPABHEHUM PEIICHMS, €CIIM HUMEET, TO CKOJIbKO, U
nmpouee).

Pemate nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, H300pakaTh
pellIeHUE HEPABEHCTB HA YHWCIIOBOW MPSAMOM, 3alMCHIBaTh PELUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3alMMCHIBATH PEUICHHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEUIEHUH PA3JIMYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBaTh (QyHKIMHM HW3YyYeHHBIX BHAOB. [loka3piBaTh CcXeMaTHYECKH

pacnoioKeHUe Ha KOOPAMHATHOM TNIOCKOCTU TpaprkoB GyHKUUNA BULIA: Y = A, V) =
ke + b y =tk y=ar?2 + bxr + ¢ y =x3 y =X, p = [v/, B 3aBHCUMOCTH OT
3HaYeHUH K03(pPUIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIHII.

Crpouts M H300paxaTh CXeMaTHYECKU rpaUKH KBaAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBaTh kBagpaTHuHyl (QYHKLHUIO 1O (HOpMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUU.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOrPecCHu

Pacro3naBate apu(MeTHUYECKyI0 MU TEOMETPUYECKYI0 TMPOTPECCHH MPH
Pa3HBIX CIIOCO0aX 3a/1aHuUs.



BbINONHAT  BBIYMCIEHHS € MCHOJB30BaHHEM (OpMysl n-ro 4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh wiI€HBl MOCJIEIOBAaTEIbHOCTH TOYKAMM Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemars 3agaum, CBSI3aHHBIE C YMCJIOBBIMU IOCJIENOBATENBHOCTSMHU, B TOM
YHUCIIE 3a/1a4M U3 PeaIbHOM KM3HU (C UCIIOIb30BAHUEM KaJIbKYJIATOPA, LU(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne KounyecTBO yacos DJIeKTPOHHbIE
HaumenoBanue
1| (undposbie)
pa3aesioB M TeM Kontpoabnsl | IIpakTH4eckn
/ Bcero o0pazoBaTeJbHbIE
NPOrpamMMbl e padoThl e padoThI
n pecypchl
bubmuoreka [JOK
Yucna 1 BBIYUCIICHHUS.
1 25 1 https://m.edso0o.ru/7f415b9
Pammonansable unciaa 0
Anrebpanueckue bubmmorexa [TOK
2 27 1 https://m.edsoo.ru/7f415b9
BBIPAXKCHUS 0
bu6mmoreka [IOK
YpaBHeHUd U
3 20 1 https://m.edsoo.ru/7f415b9
HEpaBeHCTBA 0
Bbub6mmoreka [JOK
Koopaunatsl u
4 24 1 https://m.edsoo.ru/7f415b9
rpaduxu. OyHKIUN 0
bubmuoreka [JOK
[ToBTOpEeHUE N
5 6 1 https://m.edsoo.ru/7f415b9
000061IeHHE 0
OBUIEE KOJIMYECTBO
YACOB I1O 102 5 0

[TPOTPAMME
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8 KVIACC

Ne KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
1| (undposbie)
pa3aesioB U TeM Kontpoabnsl | IIpakTHyeckn
/ Bcero oOpa3oBaTejibHbIE
NpOrpamMmmalI e padoThI e padoTnl
n pecypchbl
bu6mmoreka [JOK
Yucna v BBIYUCICHHUS.
1 15 https://m.edsoo.ru/7f417af
KBanpatHbsie KopHH 2
Yucna 1 BRIUUCIICHHS. bu6mmnoreka [JOK
2 Crenens C LeNbIM 7 https://m.edsoo.ru/7f417af
nokasaresiem 3
AnreOpanueckue bubnnorexa [JOK
3 BBIPAKCHHUSL. 5 1 https://m.edsoo.ru/7f417af
Ksaaparublii TpéxdiieH 8
Anrebpanueckue bubnnorexa [JOK
4 BBIPAKCHUSL. 15 1 https://m.edsoo.ru/7f417af
Anrebpanueckas 1poob 8
YpaBHeHuUs u
bu6mmoreka [{OK
HEPaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417af
KBanparusie 2
ypaBHEHUs -
VYpaBHeHus u bubnmoreka [JOK
6 HepaBeHCTBA. CUCTEMBI 13 https://m.edsoo.ru/7f417af
ypaBHEHUI 8
VYpaBHeHus u bubnmnoreka [JOK
7 HEpPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaBenctra 3
8 ®Oyukiuu. OCHOBHBIE 5 bubmuoreka [JOK
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IIOHATHA

https://m.edsoo.ru/7f417af
8

Oynkunu. YucmoBbie

bu6nmoreka [JOK

9 9 https://m.edsoo.ru/7f417af
byHKIIIN 2
bu6mmoreka [JOK
[ToBTOpeHue n
10 6 https://m.edsoo.ru/7f417af
000011IeHNE 2
OBIIEE KOJIMYECTBO
YACOB IIO 102

I[TPOTPAMME
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9 KVIACC

N KoimnyecTBo yacos DJIeKTPOHHbIE
n| HaumeHoBaHMe pa3iesioB H (undposbie)
Kountpoasn IIpakTH4eck
/ TeM MPOrpaMMbl Bceero oOpa3oBaTeJibHbIE
bIe padoThI ne padboTbl
n pecypcsbl
bu6mmoreka [IOK
Yucna 1 BBIYUCIICHUS.
1 . 9 https://m.edsoo.ru/7f419
JlelicTBUTENBHBIC YHCTIA
dog
VYpaBHEeHMs U HEPABEHCTBA. bubnuorexa [IOK
2 YpaBHEHUs C OTHOU 14 1 https://m.edsoo.ru/7f419
MepEeMEHHOM dog
bu6mmoreka [{OK
YpaBHEHHUS 1 HEpABEHCTRBA.
3 . 14 1 https://m.edsoo.ru/7f419
Cucrembl ypaBHEHUI
do8
bu6nuoreka [JOK
VYpaBHEHHUs 1 HEPABEHCTBA.
4 16 1 https://m.edsoo.ru/7f419
HepaBeHnctpa
dog
bu6mmoreka [JOK
5 DyHKINH 16 1 https://m.edsoo.ru/7f419
dog
bu6mmoreka [IOK
YucnoBelie
6 15 1 https://m.edsoo.ru/7f419
MOCJIe10BATEILHOCTH
dog
[ToBTOpEeHUE, 0000IIEHNE, bubmorexa [IOK
7 N 18 1 https://m.edsoo.ru/7f419
cHucTeMaTH3als 3HaHUI
do8
OBIIEE KOJIMYECTBO
- 102 6 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N4 KosmmyecTBo yacoB 1 JIEKTPOHHBIE
ara
I KonTpoasn nu(ppoBbIe
Tema ypoka IMpakTn4yec H3Y4YeH
/ Bcero HbIe o0pasoBaTe/bH
KHe padoTpl | HA
I padoThI ble pecypchl
| ITonsiTHE panMOHAIBHOTO 1
qrcia
) Apudmerndeckne 1eHCTBUS € |
palroOHAIBHBIMH YU CIAMH
3 ApudmeTrndeckue ASHUCTBUSA C !
paLMOHATIBHBIMH YHCIAMU
4 Apudmernueckne 1eHCTBHS C 1
panroOHATHHBIMH YU CIIAMH
5 Apudmerndeckne 1eHCTBUS € 1
palroOHAIBHBIMH YU CIAMH
6 Apudmernueckue 1eHCTBUS C |
palMOHATIBHBIMH YHCIaMU
. CpaBHeHHE, yIOpsAI0YMBaHUE |
paIMOHATBHBIX YHCE
g CpaBHeHue, ynops0uMBaHue |
palMOHATIBHBIX YHCE
9 CpaBHeHHe, ynops0uynBaHUE I
paLMOHATIBHBIX YHCE
bubnuoteka
CreneHs ¢ HaTypaJbHBIM
10 1 LHOK

moKa3arcJjicM

https://m.edsoo.ru
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[7f4211de

bubanoreka
1 CreneHb ¢ HaTypaJIbHBIM LIOK
okazarejieM https://m.edsoo.ru
(71421382
bubanoreka
12 CreneHb ¢ HaTypaJIbHBIM LIOK
okazarejieM https://m.edsoo.ru
[1f42154¢
bubauoreka
13 CreneHb ¢ HATypaIbHBIM LIOK
okazaTreyieM https://m.edsoo.ru
[714218be
14 CreneHb ¢ HaTypaJIbHBIM
[MOKa3aTejIeEM
Penrenrie 0CHOBHBIX 3a7a4 Ha
15| npobu, mporeHTHI U3
peanbHOU MPaKTUKU
Perienue ocHOBHBIX 3aJ1a4 Ha
16 | npoGu, MpoLEeHTHI U3
peanbHOU MPAKTUKHU
Perenne ocHOBHBIX 3314 Ha
17 | npoOwu, mpoIEeHTHI U3
peanbHON NPAaKTUKH
Pertenie 0OCHOBHBIX 3a71a4 Ha
18 | nmpoOwu, mpoLEeHTHI U3
peanbHON NPAKTUKH
19 [Ipu3Haku AeNTMMOCTH,

Pa3JI0KCHUA Ha MHOXHUTCIIN
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HaTypAJIbHBIX YNCET

HpI/I3HaKI/I JCINMOCTH,

20 | pa3nokeHus Ha MHOXKUTENN
HaTYypaJIbHbBIX YHCEI
PeanbHbIE 3aBUCHMOCTH.
21 | IIpsmast u oOpatHast
IIPONOPLUOHATIBHOCTH
PeanbHbIE 3aBUCUMOCTH.
22 | Ilpsimas u oOpatHas
PONOPLHUOHATIBHOCTH
PeanbHbIE 3aBUCUMOCTH.
23 | Ilpsimas u oOparHas
IPONOPLUOHAIBHOCTH
PeanbHble 3aBUCHMOCTH.
24 | Tlpsimas u oOpaTHas
IIPONOPLUOHAIBHOCTH
25 KonrtponbHas pabora no teme
"PannoHanpHbIe ynucia"
bubnnoreka
26 | byxBeHHBbIE BBIpAKEHUS 1OK
https://m.edsoo.ru
[Tf41feec
27 | Dopmymsl
28 | Dopmynsl
29 Ilepemennsle. JlonycTumble
3HAYEHUS IEPEMEHHBIX
30 [TpeoOpa3oBanue OyKBEHHBIX bubnmoreka
BBIPAKEHU, paCKpbITUE [HOK
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CKOOOK U IIpUBEIECHUE
IMOJOOHBIX ClIara€MbIX

https://m.edsoo.ru
[7f41fafa

[TpeoOpa3oBanue OyKBEHHBIX bubnnoreka
31 BBIPAKCHU, PACKPBITHE LHOK
CKOOOK | MpHUBEJICHHE https://m.edsoo.ru
MMOJOOHBIX ClIaraeMbIX /7f41£d70
[TpeoOpa3oBaHue OyKBEHHBIX
1 BBIPAKEHU, paCKpbITUE
CKOOOK M IpUBEJCHHE
MOJOOHBIX ClTaraeMbIX
[Ipeobpa3oBanne OYKBEHHBIX
1 BBIPAKEHUH, PaCKPBITHE
CKOOOK U IpUBEJCHHE
MOJOOHBIX ClTaraeMbIX
bubnnoreka
34 CBoiicTBa CTENICHH C HOK
HaTypaJbHBIM [1I0Ka3aTelIEM https://m.edsoo.ru
[1f421382
bubnnoreka
35 CBoiicTBa CTENEHH C HOK
HaTypaJbHBIM [I0Ka3aTelIEM https://m.edsoo.ru
[1f42154¢
bubnnoreka
36 CBolicTBa CTENEHHU C HOK
HATypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru
[1f4218be
bubnuoreka
37 | MHorouieHbl HOK

https://m.edsoo.ru
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[7142276¢

bubnnoreka
38 [ Muorowiensl HOK
https://m.edsoo.ru
/71422930
bubnnoreka
39 CrnoxxeHue, BEIYNTAHUE, HOK
YMHOX>XE€HUE MHOTOYJIEHOB https://m.edsoo.ru
[1f422af2
bubnmoreka
40 CrnoxeHune, BEBIYUTAHHUE, HOK
YMHOKE€HUE MHOTOUYJICHOB https://m.edsoo.ru
/7£422¢c8
bubnnoreka
A1 CrnoxeHune, BRBIYUTAHNUE, LHOK
YMHOKEHUE MHOTOUYJIEHOB https://m.edsoo.ru
[1f422fca
bubnnoreka
4 CrnoxeHue, BBIYUTAHUE, IIOK
YMHOKEHUE MHOTOUYJICHOB https://m.edsoo.ru
[1f423182
bubnnoreka
43 @opMyJibl COKPAILIEHHOTO LHOK
YMHOXECHUA https://m.edsoo.ru
/7142432a
bubnnoreka
m @opMyJibl COKPAILIEHHOTO I[HOK
YMHOXXECHUSA https://m.edsoo.ru
/7f42464a
45 | @opmyJibl COKpAIIEHHOTO bubnuoteka
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LIOK

YMHOXEHUS https://m.edsoo.ru
[1f424¢c12
bubnmnoreka

46 ®opMyJibl COKPAIIEHHOTO HOK

YMHOKECHUSA https://m.edsoo.ru
[1f424£d2
bubnnoreka

47 ®opMyJibl COKPAIIEHHOTO HOK

YMHOXEHHUS https://m.edsoo.ru
/7f4251d0
bubnnoreka

43 Pa3nosxeHne MHOTO4YJI€HOB Ha IHOK

MHOKUTEIIN https://m.edsoo.ru
[1£423312
bubnnoreka

49 Pa3nosxeHne MHOrO4JI€HOB Ha I[HOK

MHOKHUTEIIN https://m.edsoo.ru
[1f4237fe
bubnnoreka

50 Pa3nosxeHne MHOrO4JI€HOB Ha HOK
MHOKHUTEIIN https://m.edsoo.ru
[1f4239de
51 Pasnoxenne MHOrO4IeHOB Ha
MHOHUTENH
Konrpomnbnas padora no teme
52 | "Anrebpamdeckue
BbIpaykeHus"
53 VYpaBHeHue, mpaBuia

peoOpa3oBaHus YPaBHEHUS,
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PaBHOCUIIBHOCTb YPaBHEHH

JInHeitHOE ypaBHEHHUE C

54 | onHOU mepeMEeHHOM, peleHre
JIMHEUHBIX YPaBHEHUN
JIuneliHoe ypaBHEHHE C brbmmorexa
55 | omHoOM mepeMeHHOM, peleHre HOK
IMHEHHEIX ypaBHeHHii https://m.edsoo.ru
[1£420482
JIuneliHoe ypaBHEHME C
56 | omHOI mepeMeHHOM, peleHne
JIMHENHBIX YpaBHEHUN
bubnnoreka
57 Penrenue 3a1a4 ¢ IOMOLIBLIO LHOK
YpaBHEHUU https://m.edsoo.ru
[1f42064¢
bubnuoteka
58 Pemenne 3aiau ¢ noMouIpk0 HOK
yYpaBHEHUHU https://m.edsoo.ru
11420806
bubnnoreka
59 Pemenue 3ana4 ¢ momMompio IHOK
ypaBHEHUU https://m.edsoo.ru
/7f42092a0
bubnnoreka
60 Pemnrenue 3agad ¢ moMoOIIbIO IHOK
ypaBHEHUU https://m.edsoo.ru
[1f420c6e
61 JIlunelinoe ypaBHEHHE C bubnnoreka
JByMsI IEPEMEHHBIMU U €T0 [HOK
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rpagu /7£427¢32
. bubnnoreka
JIuneliHOe ypaBHEHME C
[HOK
62 | nOByMSs NIEPEMEHHBIMU U €T0
Ak https://m.edsoo.ru
P /742782
. bubnuoTeka
Cucrema IByX JIMHEHHBIX
63 | ypaBHEHMI C IByMs HOK
HeDEMEHHLIMI https://m.edsoo.ru
P /7£42836¢
Cucrema IByX JTUHEHHBIX
64 | ypaBHEHMII C IByMs
MepeMEHHBIMU
Cuctema IBYX JTHHEHHBIX
65 | ypaBHEHHUU C IBYyMS
NIEPEMEHHBIMU
Cucrema ABYyX JIMHEHHBIX
66 | ypaBHEHUI C IByMsI
nepeMEHHBIMHU
bubnnoreka
67 | Pemenue cucteM ypaBHEHUMH HOK
https://m.edsoo.ru
/7f4284de
bubnnoreka
68 | Pemenue cucteM ypaBHEHUH HOK
https://m.edsoo.ru
[1f42865a
. bubnuoreka
69 | Pemenue cucreM ypaBHEHUMI

OK
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70 | Pewenue cucreM ypaBHEHUN
71 | Pemenue cucreM ypaBHEHUN
bubnmnoreka
7 KoHnTtponbhas paboTta mo teme LIOK
"JIunelinple ypaBHEHHS" https://m.edsoo.ru
/7f421044
bubnnoreka
7 Koopaunara Touku Ha LIOK
PAMO https://m.edsoo.ru
[7f41de76
bubnnoreka
74 | UYwucnoBble IPOMEKYTKH HOK
https://m.edsoo.ru
[1f41dff2
75 | YucnoBbie MPOMEKYTKH
Paccrosinue mexny n1Bymst
76 | TOUKaMHM KOOPAWHATHOU
IPSAMOI
Paccrosinue Mexay nByMs
77 | TOYKamMH KOOpAMHATHOM
IPsIMOM
bubnnoreka
73 [TpsimoyronbHast cucrema [HOK
KOOpAMHAT HA IUNIOCKOCTU https://m.edsoo.ru
/Tf4lel6e
79 [IpsamoyronbHas cuctema bubnuoTeka
KOOPJMHAT HA MJIOCKOCTH HOK
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/7f41e42a
Bbubnuoreka
20 [Tpumeps! rpadukos, LIOK
3aJIaHHBIX (OpMYyIIaMHu https://m.edsoo.ru
/7f41e8a8
bubaunoreka
81 [Tpumeps! rpaduxos, [HOK
3aJIaHHBIX (POpMyIIaMHu https://m.edsoo.ru
[7141ed80
2 [Tpumeps! rpadukos,
3aJJaHHBIX (OopMyTaMu
bubanoreka
23 Yrenue rpauKoB pearbHbIX HOK
3aBUCUMOCTEH https://m.edsoo.ru
[If41ea24
%4 Urenue rpadikoB peaibHBIX
3aBUCUMOCTEN
Bbubnuoreka
85 | TlonsTue GpyHKIUN HOK
https://m.edsoo.ru
[7141ef06
86 | I'paduk GpyHKIIUN
bubanoreka
87 | CnoiicTBa QpyHKUHMI HOK
https://m.edsoo.ru
/7141078
bubanoreka
88 | CaoiicTBa (yHKITHH HOIHOT

LIOK
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[7fa1flfe
bubnnoreka
89 | JluneitHas GpyHKIUS HOK
https://m.edsoo.ru
[7£427282
bubnnoreka
90 | JluneitHast QyHKUIMS HOK
https://m.edsoo.ru
[7£427412
bubnnoreka
o1 [Toctpoenue rpaduka HOK
JUHENHON QyHKIUN https://m.edsoo.ru
/7f426d1e
9 [TocTpoenue rpaduka
JUHEHHON QyHKIUH
93 | TI'padux pynkmmm y =[x|
94 | TI'padux pyHkIMM y =|X]|
Konrponbnas padora no Teme bubnnoreka
95 "KoopauHnatsl u rpaguky. LHOK
Oynknun" / Beepoccuiickas https://m.edsoo.ru
npoBepoyHas pabora /7f41£50a
bubnnoreka
HToroBast KOHTpOJIbHAS OK
96 | pabora / Beepoccuiickast B
HDOBenOUHas haboTa https://m.edsoo.ru
POBEPOTHAZ Pabo /7£429c6¢
[ToBTOpEHME OCHOBHBIX
97 | mnonsTuit U MeTOIOB Kypca 7

Kjacca, 0000IIeHre 3HaHUI
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HOBTOpeHI/IC OCHOBHBIX

bubmmoreka

98 | mnoHsTHI M METONOB Kypca 7 1 HOK
606 . https://m.edsoo.ru
KJ1acca, 0000111IeHe 3HAaHUI 7642932
bubnuoteka
[ToBTOpEHNE OCHOBHBIX
. HOK
99 | mnoHsATHI M METONOB Kypca 7 1
KIacCd. 06OBICH e SHARM https://m.edsoo.ru
cca, ODODIICHHE 3 /7£4220e0
10 IToBTOpEHME OCHOBHBIX
0 MOHSITUN U METOJIOB Kypca 7 1
Kjacca, 0000IIeHne 3HaHUI
bubnnoreka
[ToBTOpEHME OCHOBHBIX
10 5 1HOK
MOHATHI U METOJ0B Kypca 7 1
! KJ1acca, 00001IeHe 3HAHUI e
» OO0 [7£42227a
bubnnoreka
[ToBTOpEHME OCHOBHBIX
10 . HOK
MOHATHI U METOJ0B Kypca 7 1
2 KJ1acca, 0000111eHre 3HaHu b
» OPORI /7£422900
OBILEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME
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8 KVIACC

N

Kosn4yecTBO 4acoB 1 JIeKTPOHHbBbIE
ara
I KonTtpoJsn uudposeie
Tema ypoka IpakTHUec H3Y4YeH
/ Bcero HbIE o0pazoBaTe/lbH
KHe padorpl | HA
1| padoTbI ble pecypchbl
bubnuorexa
1 KBanpaTHbiii KOpeHb U3 | LTOK
qyucia https://m.edsoo.ru
[1f42d452
bubnmoreka
) [TonsiTue 06 | HOK
HUPpALUMOHAIILHOM YHUCIE https://m.edsoo.ru
[7f42¢eaaa
Jecstuunbie
3 MPUOTKEHUS 1
HPPALMOHATIBHBIX YHCET
JlecsaTnaabie
4 MPUOJIKEHUS 1
MPPALMOHAIIBHBIX YUCET
5 JlelicTBUTENbHBIC YKCIIA 1
6 CpaBHeHMe 1
JIEWCTBUTEIIbHBIX YHCEI
7 CpaBHeHue |
JIEACTBUTENIbHBIX YNCET
2 Apudpmernueckuii |
KBaJpAaTHBI KOPEHb
9 VYpaBHeHUE BUJA X* = a 1
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Bubnuoreka

CaoiicTBa
10 | apudmernyeckux HOK
. https://m.edsoo.ru
KBaJIpaTHBIX KOpHEN 178424362
. bubnuorexa
CaoiicTBa
11 | apudmernueckux HOK
. https://m.edsoo.ru
KBaJIpaTHBIX KOpHEN 178424362
[Tpeobpa3zoBanue bubnuoreka
1y | HCTOBHIX BBIPAKCHU, LHOK
coJiep Kallux KBaJgpaTHbIE https://m.edsoo.ru
KOPHH [7f42dd26
ITpeoOpaszoBanue bubnuoreka
13 YUCJIOBBIX BBIPAYKECHUN, [HOK
COZEpKALIMUX KBaIpPaTHBIE https://m.edsoo.ru
KOPHH [7f42ded4
ITpeoOpa3oBanue bubnmoreka
|4 | MCTOBBIX BBIPAKECHU, [HOK
COoIEeprKalX KBaIpaTHBIE https://m.edsoo.ru
KOPHH [7f42¢0be
[Ipeobpa3zoBanue bubnmoreka
|5 | THCHOBEIX BBIPAKECHU, HOK
coJiep Kallux KBaJgpaTHbIE https://m.edsoo.ru
KOPHH [7£42e262
bubnuoreka
CreneHb ¢ LeNbIM [HOK
16
[oKa3areyieM https://m.edsoo.ru
[1f4354a4
17 | CranpapTHas 3anuch bubnuoreka
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yucia. Pazmepsr 00beKTOB
OKpy>Karomero Mupa (0T

HOK
3JIEMEHTAPHBIX YaCTHUIL 10
https://m.edsoo.ru
KOCMHYECKHX 0OBEKTOB), 76436098
JUTUTENIBHOCTD MPOLIECCOB
B OKPY>KaIOIIEM MUPE
bubnuoteka
13 CBoiicTBa cTeneHu C [HOK
LIEJIBIM TTOKa3aTeeM https://m.edsoo.ru
[7f435648
bubnmnoreka
19 CBoOJiCTBa CTENEHH C LHOK
LIEJIBIM [TOKa3aTeseM https://m.edsoo.ru
[1f435648
bubnmoreka
20 CBoiicTBa CTENEHHU C ILHOK
LIEJIBIM [TOKa3aTeseM https://m.edsoo.ru
[1f435648
bubnmoreka
)1 CBoJicTBa CTENEHHU C HOK
IIeJIBIM ITOKa3aTejIeM https://m.edsoo.ru
[7f43599a
bubnmnoreka
” CBoJiCTBa CTENIEHHU C IHOK
[IEJIBIM TTOKa3aTeIeM https://m.edsoo.ru
[1f435¢ed6
23 | Ksaapartsslil TpéxusieH
24 | KsaapaTHblil TpEXUieH
25 | Pa3noxeHue KBapaTHOrO bubnuoteka
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TpéX‘-IJ'ICHa Ha MHOXXHTCIIN

LIOK

https://m.edsoo.ru

[7f42£d38
bubnunoreka
2% PasnoxxeHue kBaipaTHOTO LIOK
TpEXUWIEHA HA MHOKUTEIIN https://m.edsoo.ru
[7f42£d38
Konrponbnas padora no bubnuoreka
7 temaMm "KBagparHblie I[IOK
kopHH. CreneHu. https://m.edsoo.ru
KBagparuslit Tpexunen" [7t42ec80
bubnuorexa
28 | AnreGpaumdeckas 1po0b HOK
https://m.edsoo.ru
(7430382
JomycTumble 3HaYEHUS
29 MIEPEMEHHBIX, BXOSIINX B
anrebpanveckue
BBIPKEHUS
JlomycTrMble 3HaYEHUS
30 | TCPEMCHHBIX, BXOIAIMX B
anredbpanveckue
BBIPKEHUS
bubnuoteka
31 OcHOBHOE CBOICTBO [HOK
anreOpandeckoit 1podu https://m.edsoo.ru
/7f4308e6
32 | Coxpamienue npooeit bubsmorexa

[[OK
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https://m.edsoo.ru

/7t430a8a
bubnuoreka
33 | Coxparmienue npobdeit HOK
https://m.edsoo.ru
/71430144
Bubnnoreka
o OK
34 | Coxparrenne npooen !
P P https://m.edsoo.ru
/7430144
C Bbubnnoreka
JIO)KEHHE, BEIUUTAHHUE,
35 | yMHOXEHHUE U JCJICHHUE HOK
ANTeBpanIeckux Apobeit https://m.edsoo.ru
p P /7f43128¢
C bubnuoreka
JI0)KEHIE, BEIYUTAHHUE,
LHOK
36 | yMHOXEHHUE U JICJICHHUE
aITeGpamIecKuX IpoGei https://m.edsoo.ru
/7f4315¢0
C bubnnoreka
JI0)KEHHE, BEIYUTAHHUE,
LHOK
37 | yMHOXEHHUE U JCJICHUE
anredpandecKux apooeit hitps:/m.cdsoo.ru
/7f4318c2
C Bubnuorexa
JI0)KE€HHUE, BLIYUTAHHE,
LHOK
38 | yYMHOXEHHUE U JCJICHHUE
AreGpaneckux apobeit https://m.edsoo.ru
p P /78431220
Bubnuoreka
[TpeobpazoBanue
39 % HOK
BBIpXXEHUI, COIepIKaIIUX

anreOpandeckue Apoou

https://m.edsoo.ru
/7143259¢
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Bubnuoreka

ITpeoOpa3oBanue
. LHOK
40 | BBIpaXKEHUI, COACPIKALITUX
5 « 6 https://m.edsoo.ru
anredpandeckue Apooun 30736
Bubnnoreka
[TpeobpazoBanue oK
41 BBIPAYKEHUM, COIEPKALLNX &
S - o https://m.edsoo.ru
COpAMHICCIUE APO /7432736
Bubnuoreka
Kontposnbnas padota mo OK
42 | Teme "Anrebpanyueckas 1
065" https://m.edsoo.ru
AP /7£431d36
bubnuoreka
1HOK
43 KBagparHoe ypaBHeHHE
P P https://m.edsoo.ru
[1f42¢ela
bubnuoreka
44 Henonnoe kBanpatHoe I[HOK
YpaBHECHHUE https://m.edsoo.ru
[1f42ecla
bubnuoreka
45 Henonnoe kBanpatHoe I[IOK
YpaBHECHHE https://m.edsoo.ru
[7f42eela
bubnunoreka
46 dopmyiia KOpHER I[IOK
KBaJpaTHOI'O0 YpaBHCHUS https://m.edsoo.ru
/71421158
47 dopmyna KopHel bubnuoreka
KBaJI[paTHOT'O YPaBHEHUS HOK
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https://m.edsoo.ru
/71421316

48

®dopmyiia KOpHER

KBaApaTHOI'0 YPaBHCHUA

Bbubnnoreka
1HOK
https://m.edsoo.ru
/7142154

49

Teopema Buera

Bubnnoreka
1HOK
https://m.edso0o.ru
[7142fef0

50

Teopema Buera

bubanoreka
HOK
https://m.edsoo.ru
/71430076

51

Pewienne ypaBHeHui,

CBOOAIIUXCA K
KBaApaTHbIM

bubnuoreka
LHOK

https://m.edsoo.ru
/7143c542

52

Pewenne ypaBHeHui,

CBOOAIIUXCA K
KBaApaTHbBIM

bubmmoreka
LHOK

https://m.edsoo.ru
[7143¢3d0

53

[Tpocreiimue apoOHO-
palluOHAJIbHBIC YPABHCHHUA

bubnuoreka
LHOK
https://m.edsoo.ru
/71f4328c6

54

[Tpocreiimue qpobHO-
palioHaIbHbIC YpaBHEHUS

bubnunoreka
HOK
https://m.edsoo.ru
/7f432b6e
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Perienne TeKCTOBBIX 3a1a4

Bubnuoreka

55 C IOMOIIBIO KBAIPATHBIX HOK
ypaBHeHHuii https://m.edsoo.ru
/7f42f75¢
Pemenne TekcTOBBIX 3a7a4 bubmorexa
56 | c momomb0 KBagpaTHBIX HOK
ypaBHeHHuii https://m.edsoo.ru
/7f42£816
Kontposnbnas padota mo bubmnorexa
57 | teme "KBanparHble HOK
ypasHeHus" https://m.edsoo.ru
1430112
JIuneliHOEe ypaBHEHHE C
JIByMsl IEPEMEHHBIMHU, €ETO
58 | rpacduk, npumeps
peuieHusl ypaBHEHUH B
LEJIBIX YUCIIAX
JInneliHOEe ypaBHEHHE C
JIByMsl IEPEMEHHBIMU, €ETO
59 | rpaduk, npumeps
peuIeHusl ypaBHEHUH B
LEJIBIX YUCIIAX
JInneliHOE ypaBHEHHE C
JIByMsl IEPEMEHHBIMH, €ETO
60 [ rpaduk, mpumepsl
peuieHusl ypaBHEHUH B
LEJIBIX YUCIIAX
61 Pemenue cucreM aByx

JIMHEUHBIX YPaBHEHUH C
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ABYMs IICPEMCHHBIMU

62

Pemenue cucrem aByx
JIMHEUHBIX YPaBHEHUH C
JIBYMs1 IIEPEMEHHBIMU

63

Pemenue cucrem aByx
JIMHEWHBIX YpaBHEHUH C
JIBYMs IEPEMEHHBIMU

64

[Ipumeps! perienus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUH C JIBYMsI
MepEMEHHBIMU

65

[Ipumeps! perieHus
CHUCTEM HEJMHEUHBIX
YpPaBHEHUH C JBYMSI
MEpEMEHHBIMU

66

I'paduueckas
WHTEPIpPETALHs YPAaBHEHUS
C IBYMsI IEPEMEHHBIMH H
CHCTEM JIMHEHHBIX
ypaBHEHUH C ABYyMS
MepeMEHHBIMHU

Bubnnoreka
1HOK

https://m.edsoo.ru

[1f43d6d6

67

I'paduueckas
MHTEPIpETANs ypaBHCHHS
C IBYMSI IEPEMEHHBIMU U
CHCTEM JINHEWHBIX
YpaBHEHUI C IByMs
NEePEMEHHBIMU

Bubnnoreka
1HOK

https://m.edsoo.ru

[7£43d6d6

68

Penrenune TekCcTOBEBIX 3amad
C IOMOIIBIO CHCTEM
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YpaBHEHUU

Pemenue TeKCTOBBIX 337124

69 | ¢ OMONIBIO CUCTEM
YpPaBHEHUU
Penrenune TeKCTOBEIX 3ama4
70 C IIOMOIIBIO CUCTEM
YpPaBHEHUU
71 UucnoBbie HEpABEHCTBA U
HUX CBOMCTBa
7 UucnoBble HEPaBEHCTBA U
HUX CBOMCTBaA
7 HepaseHnctBo ¢ onHOM
MepeMEeHHON
. bubnmnoreka
JIunelinble HEpaBEHCTBA €
. N LHOK
74 | onHOI nepeMEHHON U UX
https://m.edsoo.ru
elIeHne
p /76426692
. bubnuorexa
JIuHeitHbIe HepaBEHCTBA C
. N HOK
75 | OIHOMN MEPEMEHHOU U UX
https://m.edsoo.ru
elIeHnEe
P /7642840
JIuneliHbIEe HEPABEHCTBA C
76 | onxHOI MepeMEeHHON U UX
penieHue
CHCcTeMBI TMHEHHBIX bubnuoreka
77 HEPABEHCTB C OJJHOM HOK
[IEPEMEHHON U UX https://m.edsoo.ru
pelnenue [7£42cb88
78 CHcTeMbl THHENHBIX bubnuoreka



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88

HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX

[MOK

https://m.edsoo.ru

perieHue [1f42¢d2¢
Cucrembl TUHEHHBIX
79 HEPABEHCTB C OJJTHOM
MEPEMEHHOM U UX
pelieHue
N300pakeHue pereHus bubnuoreka
20 JIMHENHOT O HEPaBEHCTBA U LIOK
UX CUCTEM Ha YHUCIOBOMI https://m.edsoo.ru
IpAMOi [7142¢9e4
N300pakeHue peneHus bubnuoreka
’1 JIMHEHHOTO HEPABEHCTBA U HOK
UX CUCTEM Ha YHUCIOBOHI https://m.edsoo.ru
IpAMON [1142¢9e4
KonrponbHas padora no
82 | Temam "HepaBeHcTsa.
Cucremsl ypaBHeHUI"
bubnuoreka
83 | Tonsarue GpyHKUIUH LOK
https://m.edsoo.ru
/7f433¢c12
bubnuoreka
OO6nactp ornpeeneHus 1
. [HOK
84 | mHOXecTBO 3HaUEHUN
yHKIIH https://m.edsoo.ru
yHIH /7£433d84
25 CrniocoOb1 3amaHus
byHKIMIA
86 | I'paduk dhyHKIIMN
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CaoiicTBa (yHKINH, UX

87
oToOpakeHHe Ha rpaduke
28 UreHune U mocTpoeHue
rpaduKoB QyHKIHIA
[Tpumepsr rpadukoB
89 | dyHKIMH, OTpakaromux
peanbHbIE MPOIECCHI
@OyHKIMH, OTTUCHIBAIOLINE bubnuotexa
g0 | TPAMYIO M o0paTHyIo LIOK
MPOMOPIIMOHATIBHBIE https://m.edsoo.ru
3aBUCUMOCTH, UX TpauKu /7f434bbe
91 | T'unepboina
bubnmnoreka
92 | T'umepbomna HOK
https://m.edsoo.ru
[1f4343¢2
buGnuoreka
OK
93 | I'paduk dpyHKIMH Yy = X? 1
pacpukc pyHKLLHIL https://m.edsoo.ru
/7434572
OYyHKIMU y =X*, y =X,y = bubnmoreka
94 VX, y = [X|; rpaduaeckoe LIOK
pelieHue ypaBHEHHI U https://m.edsoo.ru
CUCTEM YpaBHEHUU /7f434d38
[ToBTOpEHNE OCHOBHBIX
. bubnmoreka
MOHSITHI U METOJIOB OK
95 | kypcoB 7 u 8 Ki1accos, 1

000011eHHE 3HAHUH /
Bceepocculickas

https://m.edsoo.ru

[714371aa
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poBepoyHas pabora

Hrorosast KOHTpOIbHAS bubmmorexa

96 | pabota/ Becepoccuiickas HOK

https://m.edsoo.ru

mpoBepoyHas pabora 743 4ebd
[ToBTOpEHNE OCHOBHBIX

97 MOHSITHI U METOJIOB
KypcoB 7 U 8 KJIaccoB,
0000111eHNe 3HaHUI
[ToBTOpEHNE OCHOBHBIX bubnmoreka

08 MOHSTHH U METOJIOB HOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru
000011IeHHE 3HAHUH /7f43736¢
IToBTOpEHNE OCHOBHBIX bubnuotexa

99 MOHATHH U METOJIOB HOK
KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru
000011IeHNEe 3HAHUI /71437510
IToBTOpEHNE OCHOBHBIX bubnuotexa

10 | moHsTHII U METOTOB 1HOK

0 KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru
000011IeHNEe 3HAHUN /7t4376b4
[ToBTOpEHNE OCHOBHBIX bubnmnoreka

10 | IOHSTHUI ¥ METOJIOB 1HOK

1 KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru
0000111eH1Ee 3HAHUH /7f436b88
IToBTOpEHNE OCHOBHBIX bu6nuoreka

10 | TOHATHUI ¥ METOJIOB HOK

2 KypcoOB 7 U 8 KJIacCOB, https://m.edsoo.ru

0000111eHNE 3HAHUN

/71437858



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

OBILEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102




9 KVIACC

N¢
1|

~

Tema ypoka

KoaunuecTBo 4acoB

KonTpoasn
Bcero HbIE
padoThI

IIpakTH4yec
KHe
padoThI

Jlara
U3y4eH
U

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/ibH
ble pecypchl

ParmmmonannHEIC Ynca,
HppALMOHANIbHBIE YHCIIa,
KOHEYHBIC U OCCKOHCYHBIC
JECSITUUHBIE TpOoOU

MHOKeCTBO JIEHCTBUTENBHBIX
YHUCCII, HeﬁCTBHTCHBHBIe quclia
KakK 66CKOH€‘IHBIC JACCATUYHBIC
npodu

B3anmHO ogHO3HAUYHOE
COOTBETCTBUE MEKY
MHOKECTBOM JICHCTBUTEIIHHBIX
yrcel U MHOKECTBOM TOYEK
KOOPJAWHATHOW MPSIMOi

CpaBHEeHHE IEUCTBUTENBHBIX
qucen, apudMeTHIecKue
JIEUCTBUS C JEHUCTBUTEILHBIMU
YHCIIaMU

[TpubmmxéHHOE 3HaUCHNE
BEJIMYMHBI, TOYHOCTh
IpUOIIMKEHUS

OkpyrieHue uncen

OxkpyrieHue yucen




[Ipuknnaka u oneHka

TpeTber U YETBEPTOU CTENEHEN

8
pe3yJIbTaTOB BBIYMCIICHUI
9 [Mpukuaka u oreHkKa
PE3yNIBTaTOB BRIYUCICHUN
o bubanorex
JInneliHOe ypaBHEHUE.
" LHOK
10 | Pemenue ypaBHEHUH,
CBOIAIIMNXCA K JJMHEHHBIM https://m.edsco.r
U W/7f43bf66
JIuneliHOEe ypaBHEHHE.
11 | Pemenue ypaBHeHMid,
CBOJISIINXCSA K JINHEUHBIM
Bubnunoreka
KBanpaTtHoe ypaBHeHue.
o [HOK
12| Pemenue ypaBHEHUH,
CBOJISIIMXCA K KBAAPATHBIM hitps://m.cdsoo.r
S AP W7f43c542
bubauoreka
KBangparaoe ypaBHeHUeE.
. [HOK
13 | Peuienue ypaBHEHUH,
CBOJIAIINXCA K KBaAPATHBIM hitps://m.cdsoo.r
e AP W7f43c542
bubauoreka
OK
14 | buxBagpaTHbBIE YpaBHECHUA a
AP P https://m.edsoo.r
u/7143¢3d0
bubauoreka
OK
15| buxkBagpaTHbIE YpaBHECHUA a
AP yp https://m.edsoo.r
w/7f43¢3d0
16 [Tpumeps! perieHns ypaBHEHUN
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Pa3I0KCHUECM Ha MHOXHUTCIIN

[Ipumepsl perieHns: ypaBHEHUM

17 | Tperbeil u 4eTBEPTOM CTETICHEM
pa3ioKEeHUEM Ha MHOXKHUTEIU
bubnuoreka
18 Pemenue npoGHO- LIOK
palMOHAIBHBIX YPAaBHEHUHN https://m.edsoo.r
u/7f43c9b6
bubnuoteka
19 Pemenue npo6HO- LHOK
palLMOHAIBHBIX YPAaBHEHUH https://m.edsoo.r
u/7f43c9b6
20 Pemenue TekcTOBBIX 3a1a4
anreOpanvdecKuM METO0M
71 Pertenre TeKCTOBBIX 3aa4
anreOpanvdeckKuM METOI0M
” Pemrenne TekcToBBIX 33124
anredpandeckuM MEeTO0M
KonTponbhas pabota no teme
23 | "VYpaBHeHHUs ¢ OJTHOM
nepeMeHHon"
bubnuoteka
24 VYpaBHeHUE ¢ 1ByMs IIOK
NEPEMEHHBIMH U €ro rpaduk https://m.edsoo.r
u/7f43d0b4
bubnnoreka
25 VYpaBHeHuUe ¢ IByMs IIOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.r
u/7f43d0b4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX
YpPaBHEHUH C IBYMsI
IIEPEMEHHBIMU U €€ PEIICHUE

27

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUH C JIBYMsI
IIEPEMEHHBIMHU U €€ pelLIeHUe

28

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU U €€ pelleHne

29

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYyMS
MIEPEMEHHBIMU U €€ pelleHne

30

Pemenne cucrem nByx
YPaBHEHUM, OJTHO U3 KOTOPBIX
JIMHEIHOE, a Ipyroe — BTOPOil
CTETeHU

bubauoreka
[HOK
https://m.edsoo.r

w/7f43d23a

31

Pemenne cucreM nByx
YpPaBHEHUI, OJHO U3 KOTOPBIX
JINHEHOE, a IPyroe — BTOPOil
CTEIIEHU

bubaunoreka
LHOK
https://m.edsoo.r

u/7f43d55a

32

Pemenne cucreM nByx
YPaBHEHUM, OAHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTCTICHH

33

Pewenue cucreM nByx
YPaBHEHUI, OAHO U3 KOTOPBIX
JIMHEHHOE, a Ipyroe — BTOPOU
CTETEeHU

34

I'pacdryeckas uHTEpIIpeTaLINS



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPAaBHEHHM C IByMs
IIEPEMEHHBIMU

Pemienne TeKCTOBBIX 3a7a4

35
anreOpanyeckuM crnocooom
16 Pemrenuie TEKCTOBBIX 3a1a4
anre0OpanvdecKuM crocodbom
37 KonTponbHas padbota no teme
"Cucrembl ypaBHEeHUI"
18 UurcnoBble HEPABEHCTBA U UX
CBOMCTBA
bubnuoreka
39 HucnoBble HEPABEHCTBA U UX L[IOK
CBOMCTBa https://m.edsoo.r
u/7f43ad5a
. bubnuoteka
JluneitHple HEpaBEHCTBA C
. N HOK
40 | onxHOM mepeMEHHON U UX
— https://m.edsoo.r
IIEHU
p w/7f43af08
. bubnuoteka
JluneitHble HEpaBEHCTBA C
. N LHOK
41 | onHOM mepeMeHHOU U ux
https://m.edsoo.r
elIeHne
p w/7f43af08
. bubnuoteka
JluneliHbIe HEpaBEHCTBA C
. N HOK
42 | onHOM mepeMEeHHOM U Ux
https://m.edsoo.r
elIeHne
p w/7f43af08
CHucreMbl TMHEHHBIX
43 | HepaBeHCTB ¢ OAHOMU

IIEPEMEHHOM U UX PELICHUE
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CucreMsl JIMHEHHBIX

44 | HepaBeHCTB ¢ OTHOU
MEPEMEHHOMN U UX PEIICHUE
Cucrembl TUHEHHBIX
45 | HepaBeHCTB ¢ OAHOU
IIEPEMEHHOM U UX PELICHUE
bubnuoreka
46 KBagparnsle HepaBeHCTBA U UX LHOK
peluieHne https://m.edsoo.r
u/7f43b098
bubnuoreka
47 KBa)IpaTHBIe HEPaBCHCTBA U UX I_[OK
pelienue https://m.edsoo.r
u/7f43b2le
bubnuoreka
48 KBaI[paTHBIG HEPaBCHCTBA U UX ]_[OK
pelieHue https://m.edsoo.r
u/7f43b5a2
49 KBanparHble HepaBeHCTBa U UX
peuieHue
50 KBanparHble HepaBeHCTBA U UX
pelieHue
I'paduueckas uHTEpIIpeTaLIUs BubnuoTeka
51 HEPaBEHCTB U CUCTEM [HOK
HEPABEHCTB C IBYyMs https://m.edsoo.r
IIEpEMEHHBIMHA u/7f43b098
I'paduueckas unTEepIIpeTanus
52 | HEpaBEHCTB U CUCTEM

HEPAaBCHCTB C ABYMH
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NEPEMECHHBIMU

KonrponbHas pabora o Teme

53
"Hepasencrsa"
bubnuoreka
54 KBanparuunas ¢pyHkius, eé IIOK
rpaduK U CBOICTBa https://m.edsoo.r
u/714396¢c6
bubnuoreka
55 KBagparuunas ¢pyHkuus, eé [HOK
rpaduK U CBOICTBA https://m.edsoo.r
u/7t439842
bubnuoreka
56 KBagparuunas ¢pyHkuus, eé [HOK
rpaduK U cBOICTBa https://m.edsoo.r
u/7f4399b4
bubnmoreka
[Tapabouna, KOOpAHHATHI
[HOK
57 | BepmuHbI MapaboJIbl, OCh
MMETDHA 1anaGombI https://m.edsoo.r
CHMMETPHI TApabo u/7f439¢b4
bubnmnoreka
[Tapabosa, KOOpAUHATHI
I[HOK
58 | BepmuHbI MapaboJIbl, OCh
———— https://m.edsoo.r
prit Tap w/7f43a03a
bubnnoreka
[Tapabomna, KOOpAUHATHI
I[HOK
59 | BepuHbI MapaboJIbl, OCh
T ——— https://m.edsoo.r
R P u/7f43alac
[Tapabomna, kKoOpaAUHATHI bubnuoreka
60 | BepumHBI MapaboIIBL, OCH I[HOK

CUMMETPHUH 11apaboIIbl

https://m.edsoo.r
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w7f43a3le

[Tapabona, KOOpAMHATHI bubmorexa
61 | BepmumHBI Mapabobl, OCh }Ijtopf//m edsoo.r
CHMMETPHUH T1apaboIIbI WL 4'3a 5'2 p '
[Tapabosna, KOOpAUHATHI
62 | BepmmHBI MapaboIBI, OCH
CUMMETpHUH TTapaboIIbl
I'padpuxu pynkumit: y =kx, y =
63 | kx+b, y=k/x, y=x3, y=VvX,
y=Ix]
I'paduku pynkumii: y =kx,y =
64 | kx+b, y=k/x, y=x3, y=VvX,
y=Ix|
I'paduku pynkmmit: y =kx, y =
65| kx+b, y=k/x, y=x3, y=vx,
y=IX]
I'paduxu Gynkmmii: y = kx, y =
66 | kx+b, y=k/x, y=x3, y=vx,
y=Ix|
I'paduxu Gynkmii: y =kx, y =
67 | kx+b, y=k/x, y=x3, y=Vvx,
y=Ix]
I'paduku pynkumii: y =kx,y =
68 | kx+b, y=k/x, y=x3, y=VvX,
y=Ix]
bubnuoreka
KonTponbHas pabota mo Teme
69 LIOK

"®yHKIUn"

https://m.edsoo.r
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u/7f43ab84

bubnuoreka
[TonsTne yncnoBoun LHOK
70 IOCJIEA0BATEIBLHOCTU https://m.edsoo.r
u/7f43e6c6
bubnuoreka
3aiaHue Mociae10BaTeIbHOCTH
. . [HOK
71 | pexyppeHTHOMI dopMmyoit 1
. https://m.edsoo.r
(dbopMyIoit n-ro uneHa WTf43ebda
bubnmnoreka
7 Apudmernueckas u [HOK
reomMeTrpuyeckas Iporpeccun https://m.edsoo.r
w7f43ed7e
bubnuoreka
7 Apudmernueckas u LIOK
reomMeTpuyeckas Nporpeccuu https://m.edsoo.r
u/7f43f3b4
@opMyIIbl N-Io 4IeHa bubnuoreka
74 apupMeTHIECKON U [HOK
T€OMETPUYECKOU IIPOrPECCUl, https://m.edsoo.r
CYMMBI [IEPBHIX N YIECHOB w/7f43f58a
@opMyIIbl N-To 4jIeHa bubnuoreka
75 apudmeTnyeckoil u [HOK
T€OMETPUYECKON IIPOrPECCUH, https://m.edsoo.r
CYMMBI IIEPBBIX N YJIEHOB w/7f43ef2¢c
®opmyIibl N-TO WieHa Bubnuoreka
76 apupMeTHIECKON U [HOK

F€OMETPUYECKOU ITPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

https://m.edsoo.r

u/7f4310c6
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@opMyIIbI N-TO YICHA bubnnoreka
77 apudmeTnyeckoil u L[IOK
reOMETPUYECKON MPOrPECCUid, https://m.edsoo.r
CYMMBI TIEPBBIX N YJICHOB u/7f43f72¢
®opMyIIbl N-TO YJieHa bubnuoreka
73 apu(METHIECKON U LIOK
r€OMETPUYECKON MPOrPECCUid, https://m.edsoo.r
CYMMBI TIEPBBIX N YIICHOB w/7f4318a0
N300pakeHne 4IeHOB
apudmeTnueckoit u
79 | reomeTrpuuecKoil mporpeccuit
TOYKaMU Ha KOOPJIMHATHOMN
IIJIOCKOCTH
N300pakeHne 4jIeHOB
apudmeTnueckoit u
80 | reomerpuueckoii mporpeccuit
TOYKaMU Ha KOOPJIMHATHOMN
IIJIOCKOCTH
21 JIuHelHbIl 1
SKCIIOHEHIIMAJIBHBIN POCT
bubnuoteka
82 | CnoxHbIe MPOIEHTHI HOK
https://m.edsoo.r
u/7f43fele
bubnuoteka
83 | CnoxHbIe MPOIEHTHI HOK
https://m.edsoo.r
u/7f4401a6
84 | KonrtponbHas paboTa 1o Teme bubnuoteka
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L[OK

"YucnoBklie
" https://m.edsoo.r
MOCJIE0BATEILHOCTH W/ TEAA04ES
[ToBTOpeHue, 06001IeHNE 1
CHCTEeMaTHU3allus 3HAaHHU.
85 | 3amuck, cpaBHEHUE, JCHCTBUA
C JEHCTBUTEILHBIMH YHCIIAMH,
YUCJIOBas IpsiMast
[ToBTOpeHue, 06001IEeHNE 1
26 CHCTEeMaTHU3allus 3HAHHU.
[IpoueHTsl, OTHOIIEHNS,
MIPOITOPIINT
[ToBTOpEeHue, 06001IeHNE 1
27 CHCTeMaTHU3alus 3HaHUH.
Oxpyrnenue, npudIMKEHHUE,
OIIeHKa
IToBTOpenue, 0000IIEHNE U bubmmoreka
28 CHUCTeMaTu3alus 3HAHHH. [IOK
Pelenne TeKCTOBBIX 3a4a4 https://m.edsoo.r
apuMeTHIeCcKuM criocoooM w/7f443b12
[ToBTOpEeHME, 0000IIEHNE 1 bubnmoreka
29 CHUCTeMaTu3alis 3HAHHUH. [IOK
Pemienne TeKCTOBBIX 3a7a4 https://m.edsoo.r
apuMeTHIecKuM criocooom w/7f443cd4
[ToBTOpEeHME, 0000IIEHNE 1 bubnmoreka
90 cUCTeMaTh3alus 3HAHHUH. [IOK
Penienne TeKCTOBBIX 3a4a4 https://m.edsoo.r
apuMeTuyecKuM cnocooom u/7f443fea
91 | TloBTOpenue, 0600IICHHE U bubanoreka
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cUcTeMaTU3alus 3HaHU.
[IpeobpazoBanue
anredpanvyeckux BbIpaKEHUI,

LHOK
https://m.edsoo.r

u/7f4441ca
JOITYCTHMbIC 3HAYCHHSI
[ToBTOpeHUEe, 0600MICHNE 1
. bubnuoreka
CUCTEMAaTHU3AIUs 3HAHUMH.
[HOK
92 | IIpeobpa3oBanue
anreOpanvecKux BhIpaXKCHUMN Liton Bk,
p P : /7444364
JOITYCTHMBbIC 3HAYCHHSI
[ToBTOpeHUEe, 0600IIEeHNE 1
. bubnuoreka
CHUCTEMAaTHU3AIUs 3HAHUM.
LHOK
93 | IlpeobpazoBanue
anreOpanvecKux BhIPAKCHUM Liton bk,
p P : /744462
JOITYCTHMBIC 3HAYCHHSI
[ToBTOpeHUEe, 06001IeHNE 1
. bubnuoreka
CUCTEMAaTHU3AIUs 3HAHMH.
LHOK
94 | TlpeobpazoBanue
anreOpanvecKux BhIpaKCHUMH Liton bl
p P ’ /7444294
JOITYCTHMBIC 3HAYCHHSI
[ToBTOpenue, 0000IICHNE U bubnuoreka
95 cucTeMaTu3alus 3HaHuH. I[IOK
@yHKINU: TOCTPOEHHUE, https://m.edsoo.r
CBOMCTBA M3YUYEHHBIX (PYHKITUT u/7f444¢56
[ToBTOpenue, 0600IICHNE U bubmmoreka
96 CHCTEeMaTHU3allus 3HAaHUH. LIOK
@yHKIUNU: TIOCTPOEHHUE, https://m.edsoo.r
CBOMCTBA M3YUYEHHBIX (PYHKITUN u/7f44444
97 [ToBTOpenue, 0600ICHNE U bubnuoreka

cUCTeEMAaTU3al g 3HaAHUN.

[TOK
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@yHKIUU: TIOCTPOEHHUE,

https://m.edsoo.r

CBOMCTBA M3YUYEHHBIX (PYHKITUN u/7f44516a
[ToBTOpenue, 0000IICHNE U bubmmoreka

03 cucTeMaTu3alus 3HaHuH. 1 LIOK
QyHKIUU: TIOCTPOCHHUE, https://m.edsoo.r
CBOMCTBA M3YYCHHBIX (PYHKIIHIA u/714452¢6
[ToBTOpenue, 0000IEHNE U bubnuoreka

99 CUCTEMaTHU3als 3HaHUM. 1 IIOK
I'paduueckoe pemierne https://m.edsoo.r
YPaBHEHUU U UX CUCTEM u/7f445516
[ToBTOpEeHME, 0000IIEHNE 1

10 | cucremaTuzaius 3HaHUM. 1

0 I'paduueckoe pemienue
YPaBHEHUH U UX CUCTEM

10

) HroroBas koHTpoabHas paboTa 1

10 | OO6oOreHne U CUCTEeMATH3AIHS i

2 3HAaHUH

OBUIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME
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IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOT'PAMMBbI

7 KJIACC

Kon
MpoBepPsAEeMOro
pe3yJbTarTa

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06p330BaTeJ1bH0ﬁ nporpaMmbl OCHOBHOI'O 001ero 06p330BaHHH

1

Yucna ¥ BEIYUCICHUS

1.1

BBIHOJ'IHHTB, coycras YCTHBIC n INMCHbMCHHBIC HpI/IéMBI,

apI/I(l)MeTI/ILIGCKI/IC IlGﬁCTBPISI C paqMOHaJIbHBIMHU YUCJIaMU

1.2

Haxoauth  3HaueHWs  YKCIOBBIX  BBIPAKEHUM,  NPUMEHSATH
pazHoOOpa3Hble CHOcOObl M NPUEMBI  BBIYMCICHUS 3HAYCHHI
JIPOOHBIX BBIPAKCHUM, COJIEPIKANINX OOBIKHOBEHHBIC U JIECCATHUYHBIC

Ipodu

1.3

[lepexomuts OT onmHOW (OpPMBI 3amucH YUCET K JPyrou
(mpeoOpa3oBbIBaTh  JIECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECATUYHYIO ApOOb)

1.4

CpaBHI/IBaTB " ynopsaaoiuBaThb palluOHAJIbHBIC YUCIIa

1.5

OxpyrasTh yucna

1.6

BBINONHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCIECHUH, OLICHKY
3HAQYEHWI YHUCIIOBBIX BBIPAXCHUN. DBBINOIHATE JOEUCTBUSA CO

CTCIICHAMU C HATYpPaJIbHBIMH ITOKA3aTCIIIMU

1.7

HpI/IMeHﬂTB IIPU3HAKHU JCIUMMOCTH, Pa3jIOKCHHUEC Ha MHOXHTCIAU

HaTypPaJIbHBIX YUCET

1.8

Pemwlate  mpakTUKO-OPUEHTUPOBAHHBIE  3a/a4d, CBSA3aHHBIE C
OTHOIICHHEM  BEIWYMH,  INPONOPLHMOHAIBHOCTBIO  BEIUYMH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJIbTAaThl PELICHUs 3adad ¢
y4€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PaCCMaTPHUBAEMBIX

00BEKTOB

Anrebpanueckue BbIpaXKEeHUs

2.1

Hcnonp3oBaTh anre6pa1/1quKon TEPMHUHOJIIOTUIO U CHUMBOJIHKY,




IPUMEHSATH €€ B IIPOIIECCe OCBOCHUS Y4eOHOT0 MaTepuaa

Haxonute 3HadeHuss OyKBEHHBIX BBIPAXCHUH TPH 3aJaHHBIX

22 3HAYEHUSIX MEPEMEHHBIX
)3 BreimmonusaTe mpeoOpazoBaHus IEJNOr0 BBIPAXEHUS B MHOTOYIEH
. MPUBEICHNEM TIOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BbINoHATE YMHOKEHHE OJTHOUIEHA HA MHOIOWIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, MPUMEHATHh (OpMyJbl KBajpaTa CyMMbl W KBajJpara
pa3HOCTH
OcCylecTBIATh  pa3OKEHUE MHOTOUIEHOB HA MHOMKHUTEIH C
2.5 MTOMOIIIbIO BEIHECEHUS 3a CKOOKH OOIIET0 MHOXUTEIS, TPYIITUPOBKH
cJlaraeMbIX, IPUMEHEHUs (POPMYJI COKPAIEHHOTO YMHOKEHHUS
[IpumensTb  mpeoOpa3oBaHWs  MHOTOWIEHOB S pEIICHUS
2.6 pa3IMYHBIX 3a7ad M3 MAaTEMaTUKH, CMEXKHBIX IPEAMETOB, U3
peallbHOM MPaKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypallbHBIMH MOKa3aTeNIIMU
. JUTSI IPEOOPa30BaHMSI BBIPAKECHUN
3 VYpaBHEHMS U HEpaBEHCTBA
Pewats nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, IIPUMEHSA
3.1 IIpaBuja NepPexoaa OT UCXOIHOTO YPaBHEHUS K PABHOCUIIBHOMY E€MY.
[IpoBepsTh, ABISAETCS U YNCIO KOPHEM YpaBHEHHUS
12 [IpumensTe rpaduyeckue MeETOAbl NpPU PEHICHUH JHMHEUHBIX
' YpPaBHEHUH U UX CUCTEM
13 [lonbupare mpuMepsl Tap YHCEN, SBISIONIMXCS PEHICHUEM
' JMHEHHOTO ypaBHEHUS C IBYMs IEPEMEHHBIMU
Ctpoutb B KOOPAMHATHOM MIOCKOCTHU rpadyK JIMHEHHOTO YpaBHEHUS
34 C IByMsl IEPEMEHHBIMU; TIOJIB3YSICh TPa(hUKOM, IPUBOAUTH TPUMEPHI
pellleHus ypaBHEHUS
15 Pemate cuctembl IByX JIMHEWMHBIX YpaBHEHUHW C  JIByMS
. NEPEMEHHBIMH, B TOM YHUCIIE TPaPHUECKU
CocTaBisITh U pemaTh JUHENHOE YpaBHEHUE UM CUCTEMY JTMHEUHBIX
3.6 YPaBHEHUH I10 YCIIOBHIO 3a]1a4l, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 [TOJIyYE€HHBIN pe3ysbTar
4 Koopaunats! u rpapuku. OyHkuuu
4.1 N300paxaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHE




3alaHHBIM KOOpAWHATaM, JIy4dd, OTPE3KHU, MHTCPBAJIbl, 3allMCHIBATH

YUCJIOBBIC ITPOMEIKYTKHU Ha anre6pa1/1quKOM SA3BIKC

4.2

OtMmeuatrh B KOOpI[PIH&THOﬁ IINIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJHMHATAM

43

Crpoutsb rpaduku JuHEHHBIX QyHKIMNA. CTpoUTh TpapuK QyHKIUU

y = [X]

4.4

OnuceiBaTh ¢ MOMOLIBI0 (PYHKINNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHUE, LEHY, KOJIMYECTBO,

CTOUMOCTb, POU3BOIUTENBHOCTD, BpeMsl, 00BEM pabOTHI

4.5

Haxonuth 3HaueHne GyHKIMYU 0 3HAYEHUIO €€ apryMeHTa

4.6

[MonnmaTte rpaduyeckmii cmoco® TpPEACTaBICHHS W aHaIU3a
UHpOpPMAaLIUK, W3BJIEKaTh M MHTEPIPETUPOBaTh HMH(MOPMALMIO U3

rpaMKOB peasbHBIX MPOLECCOB M 3aBHCUMOCTEH

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

Uuncna v BEIUMCICHUS

1.1

Hcnonp30BaTh  HauyajgbHbIE  TPEICTABICHUS O  MHOXECTBE
JNEHCTBUTENBLHBIX YHCET 11l CPABHEHUS, OKPYTIICHUS W BRIYHCIICHUH,
M300pakaTh JIEWCTBUTENIbHBIC YHCJIa TOYKAMHU Ha KOOPJIWHATHOMN

IPsIMOi

1.2

[IpumensTh TNOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS,
HaXOJUTh KBaJpaTHbIE KOPHM, HCIOJIB3Ys IPU HEOOXOIUMOCTH
KaJIbKYJISITOD, BBITIOJIHATh npeoOpa3oBaHus BBIPAKCHUI,

COJIepXKalIuX KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEMN

1.3

Hcnonn30oBaTh 3amucu OOJIBIIMX M MaJIBIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apobeii u cTeneneii yucna 10

AnreGpanyeckre BbIPaKCHHUS

2.1

[IpyMeHsTh TOHATHE CTENEHU C IIeNbIM TOKa3aTeseM, BBITOJIHATD
npeoOpa3oBaHMsl BBIPAKEHUN, COAEPKAIIUX CTEIEHH C IEJIbIM

IIOKa3zaTcJjIcM




2.2

BEIMONHATE  TOXKIECTBEHHBIE MNpPeoOpa3oBaHUsl  PAIMOHAIBHBIX
BBIPQXCHUII Ha OCHOBE MNpaBUJ ACHCTBUM HaJ MHOIOWICHAMH H

anredpanyecKuMu 1po0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHATEIN

24

[TpumeHnsTh peoOpa3zoBaHusl BBIPAKEHUH Ul PELICHUS Pa3IHYHBIX

3aaa4 U3 MaTEMaTUuKH, CMEXKHBIX IIPEAMETOB, U3 peaHBHOﬁ IMPAKTHUKHU

YpaBHEHHs 1 HEPABEHCTBA

3.1

Pemwlate nuHEHHBIE, KBaJpaTHbIE YPABHEHUS M palUOHAIbHBIC
YPaBHEHUsI, CBOASAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C IBYMs

MNEPEMECHHBIMU

3.2

[IpoBoauTh MpOCTEUIIME MCCIENOBAHUS YPABHEHUH M CHCTEM
YpaBHEHMH, B TOM YHUCJIE€ C NPUMEHEHHEM TIpadUuUIecKux
IpeJCTaBICHUN (yCTaHaBIUBATh, UIMEET JIU YPaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peuICHu:A, €CJIIM UMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexonuTe OT cioBecHOW (OPMYIHMPOBKM 3amauu K €€
anreOpanyeckor MOJENU C TIOMOUIBIO COCTABIICHHS YPaBHEHUS HITH
CUCTEMBbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J]a4¥ MTOJYUYECHHBIN pe3yJIbTaT

3.4

IIpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB I CpPaBHEHWS,
OIIEHKH, pelaTh JMHEHHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)nuecKyIo HIUTIOCTPALINI0 MHOXKECTBA PEIICHU I

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIUMU

4.1

[TonumaTth ¥ UCHOJIB30BaTh (PYHKIHMOHAJIbHBIE MOHSTHUS M S3bIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENENATh 3HAUCHHE
(GYHKIMH 110 3HAYEHUIO apryMEHTa, ONpPEeeNsiTh CBOMCTBA (DyHKUIUU

no e€ rpauky

4.2

Ctpouts rpaduku 37eMEeHTapHbIX QYHKIUHA BUJIA:

y=k/a

Mx

, Y =X,y = X% y = |X|, oniChIBaTh CBOMCTBA YUCIOBOHN (QyHKIUU 110 €€

rpaduky




9 KJIACC

Kon
IpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

1.1

CpaBHI/IBaTI) U YyIOpAAOYMBATE PAIlMOHAJIBHBIC W HUPpPAllMOHATIBHBIC

qucia

1.2

BoinmonusaTe  apupmMernueckue  ACHCTBUS € pallMOHAIBHBIMU
YUCJIaMH, COYeTas YCTHbIE W IIUCBMEHHBIE IPUEMBI, BBINOIHATH

BBIYUCJICHUA C UPPAlUOHAIIbHBIMU YHUCJIAMU

1.3

HaxonuTk 3HaueHUsl CTENEHEW C LEJIbIMH MOKA3aTelsIMU U KOPHEH,

BBIYUCIIATH 3HAYCHH S YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ’IfITI) I[Gf/iCTBHTGJ'II)HI)IG quciia, BBIITIOJIHATDH IMPUKUAKY

pe3yiabTara BbI“IPICJ'IGHPIfI, OLICHKY YHCJIOBBIX BBIpa)KCHI/Iﬁ

YpaBHEHHs 1 HEPABEHCTBA

2.1

Pemate nuHeWHBIE M KBaJpaTHblE YpaBHEHUS, YpaBHEHUS,

CBOJISILMECS K HUM, TPOCTEHIINE JPOOHO-palliOHANIbHBIE YPAaBHEHUS

2.2

Pemate cuctembl ABYX JMHEMHBIX ypaBHEHUH C  JABYMs
NEPEMEHHBIMM W CHUCTEMBI JBYX YpaBHEHHMH, B KOTOPBIX OJHO

YpPaBHEHUE HE ABJISAETCA JIMHEHHBIM

23

Pemate TekcTOBBIE 33/1a4K ANreOpanyecKUM CIIOCOOOM € TTOMOIIBIO
COCTaBJICHUSl YPAaBHEHHMs WM CHCTEMBI JABYX YPaBHEHUH C ABYyMS

MNEPEMEHHBIMU

24

[IpoBoauTh MpOCTEUIIME MCCIECNOBAHUS YPABHEHUH M CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpaduyecKux
IpeCTaBiIeHUi (Hampumep, yCTaHAaBIMBaTh, UMEET JIM YPaBHEHUE

NI CUCTEMaA ypaBHCHI/Iﬁ pemcHus, €CJIn UMECT, TO CKOJ'H:KO)

2.5

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300paxkaTb  pEIICHHWE HEPaBEHCTB HA  YHUCJIOBOM  MPSIMOIA,

3aIlUCbIBATh PCUHICHUC C TIOMOIIBIO CMMBOJIOB

2.6

Pemrate cucteMBl JTMHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,




BKJTIOYAIOIME KBAJPaTHOE HEPABEHCTBO, W300pakaTh peIIeHUE
CUCTEMbl HEPaBEHCTB Ha YUCJIOBOI MPSIMOM, 3aMCHIBATh PEIICHUE C

IIOMOIINBXO CHUMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHBIX 3a/1a4

OyHKIMHU

3.1

PacnosHaBath ~ (QYHKIMH  M3y4eHHbIX  BHJOB.  [loka3biBaTh
CXEMAaTUYECKH PpACIOJIOKCHUE Ha KOOPAMHATHOH IJIOCKOCTH
rpadpukoB Qynkumii Bunma: y=kx, y=kx+b, y=£4a, y=axr’+bx+c, B
3aBUCHUMOCTH OT 3HA4YCHUI KOA(PHIIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIHHA

3.2

[Toka3pIBaTh CXEMAaTHYECKH pACMOJOKEHUE Ha KOOPJAHMHATHOU
MJI0CKOCTH TpadukoB GyHKIMHA Buga y = VX, y = |X| U ONMUCHIBAThH

CBOWCTBA PYHKLUH

3.3

Ctrpouth W H300pakaTh CXEMaTUYECKH TpauKyd KBaJApaTHIHBIX
GyHKIMI, OMKMCHIBATH CBOMCTBA KBAAPATHUHBIX (GYHKIUH MO HX

rpadukam

3.4

Pacno3naBaTh kBagpaTuuHylo (GYHKIUIO 1O ¢GopMylie, MPUBOAUTH
OpUMeEpbl KBAJPAaTUUHBIX (DYHKIMHA U3 peaJbHOM XKHU3HH, (PU3UKH,

r€OMETPUH

Apudmerndeckas 1 reoMeTpudecKas Iporpeccuu

4.1

PacrioznaBate apudmMeTndyeckyro U T€OMETPUYECKYIO MPOTPECcCHU

IIPpH Pa3HbIX crocobax 3aJaHusA

4.2

BBIMOTHATE BBIYHUCICHHS] C HCIOIB30BAHHEM (OPMYI 7#-TO WICHA
apupMETUIECKON B TEOMETPUIECKOM MTPOTrPECCUil, CyMMBbI TIEPBBIX N

YJICHOB

4.3

H306pa}KaTI> YJICHBI IOCICJ0BATCIIBHOCTH TOYKaMH Ha

KOOpI[PIHB.THOfI IIJIOCKOCTH

44

Pemats 3aaa4M, CBA3aHHBIC C YMCJIOBBIMMU ITOCJIICA0BATCIBHOCTAMHU, B
TOM 4YHCIIC 3aJa4u H3 peaﬂBHOﬁ KHN3HU (C HCIIOJIB30BaHHCM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3/1eMEHT COAEPKAHUSA
1 Uucna v BBIYUCICHUS
Jlpo6Gu OOBIKHOBEHHBIE W JECATUYHBIC, TIEPEXO] OT OJHON (HOPMBI 3arUCH
1.1 napoGeit k apyroii. IloHsATHE palMOHANIBHOTO YHCIA, 3alKCh, CPAaBHEHMUE,
YHOPSAAOYMBAHUE PALIMOHAIBHBIX YHCET
1o ApudmeTrnueckue IeUCTBUS C pallMOHAIbHBIMHM 4MciaamMu. Penienue 3amau
. U3 peajbHOI MPaKTHKK HA YacTH, Ha Ipoou
13 CreneHp C HaTypaJlbHBIM IIOKa3aTeleM: OIlpeaesieHue, NpeoOpa3oBaHue
' BBIPAYKEHUI Ha OCHOBE ONPE/ENICHNUS, 3alUCh OOBIINX YUCEI
[IporeHTsl, 3anuch MPOLEHTOB B BUAE IpoOU U IpoOU B BHUJIE MPOLEHTOB.
1.4 Tpu ocHOBHBIE 3amaud Ha TMPOLICHTHI, pEIICHHE 3aJad U3 peallbHOM
MIPAKTUKU
s [IpumeHeHne TPU3HAKOB JAEIUMOCTH, pa3JIOKEHHE Ha MHOXUTEIU
' HATYypaJbHBIX YHCEI
L6 PeanpHble  3aBUCMMOCTH, B TOM 4Hcie TMpsiMas W oOpaTHas
' IIPONOPLHUOHAIIBHOCTH
2 Anrebpanyeckue BbIPAKCHHS
1 IlepemenHble, UYUCIOBOE  3HAYEHHWE  BBIPAKEHUS C  [EPEMEHHOM.
' JlommycTrMble 3HaU€HUS TEPEMEHHBIX
27 [IpencraBineHre 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUAE (POPMYJIBL
' Boruncnenus no hopmynam
53 [Ipeobpa3oBanue OyKBEHHBIX BBIPKEHUH, TOXKIECTBEHHO pPaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTEIEM
5 OpnnowieHsl 1 MHOroueHsl. CteneHb MHOrowieHa. CioxeHue, BBlYMTaHuE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl M KBajapaT
2.6 pazHocTH. dDopMyna pa3HOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOKUTEH




3 VYpaBHeHus
31 VYpaBHeHHE, KOpPEHb YypaBHEHHs, IpaBHia MNpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
17 JluHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOW, YHCIO KOpPHEW JIMHEHHOTO
' YPaBHEHUs, PEILICHNE JINHEWHBIX YPaBHEHUN
13 CocraBiieHre ypaBHEHUH 110 yCIOBUIO 3a1a4l. Perenre TeKCTOBBIX 3aa4 ¢
' ITOMOILBK YPaBHEHUI
34 JluneitHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U €0 Tpaduk
Cucrema JOByX JIMHEHHBIX YpaBHEHUH C JABYMs IEepeMEHHBIMU. PerieHue
3.5 CHCTEM ypaBHEHHH crioco0oM nojicTaHoBKU. [IpuMepsl pemeHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIMN
4.1 Koopaunara Touky Ha mpsiMoit
42 YucnoBele  HmpoMexyTkH. PaccrosHue  Mexay  JIByMsS  TOUKAMH
' KOOPJAMHATHOU MPSIMOi
43 [IpsimoyronpHas cuctemMa KoopAuHAT, ocu Or u (Jy. AGcicca U opaAuHATA
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
a4 ITpumeps! rpadukoB, 3aaaHHbIX GopMynamu. UreHne rpauKkoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Monsarue gpynkuun. I'padux pynkunu. CorcTBa QyHKIHI
4.6 Jlunetinas gyunkuus, e€ rpaduk. ['paduk pynkuum y = [X|
47 I'padmyeckoe perneHne ITUHEHHBIX YpaBHEHHUH W CHUCTEM JIMHEHHBIX
' YPaBHEHUU
8 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
. KBangpatHblii kopeHb u3 uucna. IloHsaTHe 00 MppalMOHAIBHOM 4YHCIIE.
' Jecatuunble MpUONIMKEHNUS UPPALIMOHATIBHBIX YHCET
CpoiicTBa apu(pMeTHUECKUX KBaJpaTHBIX KOpHEH W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHUIO YUCITOBBIX BBIPAKECHHI u BBIYMCIICHHSIM.
JleficTBUTEIIBHBIE YKCIIa




1.3 Crernens ¢ 1eNbIM [T0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch Yucia
2 AnrebpanuecKue BHIPAKECHHS
91 KBaznpaTtHblii TpEXuieH, pas3JIoKEHHE KBaJpaTHOIO TPEXUWIEHA Ha
' MHOXHTEIH
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO alre0pandecKkoit 1poou
23 CrnosxeHue, BBIMUTaHUE, YMHOXKEHHE, JeJIeHUE alre0pandeckux apooei
24 PannonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHMS 1 HEpaBEHCTBA
11 KBangpatHoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOIO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOAAIMXCA K JIMHEHHBIM U KBAJIPATHBIM
33 [Ipocreitmume npoOHO-pallMOHATBHBIC YPAaBHEHUS
I'padmueckas uHTEpIpeTaLlUsl ypaBHEHUH C IBYyMSI IEPEMEHHBIMU U CUCTEM
34 JMHENWHBIX YpaBHEHUH C IByMsl mepeMeHHbIMU. [Ipumeps! pemieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEpEMEHHBIMH
3.5 Pemenne TekcTOBBIX 331249 areOpandecKuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TIepeMEHHOM
3.8 PaBHOCHIBHOCTD HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl TMHEIHBIX HEPABEHCTB C OAHON IIEPEMEHHON
4 DyHKIUU
41 [Tonsatne ¢ynkuuu. OOnacTe ONpeneNeHuss M MHOXECTBO 3HAUCHHH
' ¢ynkuuu. CiocoOsl 3a1aHus GyHKUIUH
4.2 I'padux Gynkuuu. YreHue cBoCTB GyHKIMU MO €€ rpaduKy
43 [Tpumeps! rpadukoB GYHKUINH, OTPAKAIOLINX pealbHbIE MPOLIECCHI
a4 @DyHKIUY, ONHUCBHIBAOLIME MPIMYyI0 M OOpaTHYIO NpPONOPLUOHAIbHbIE
' 3aBHCUMOCTH, UX TpapuKu
4.5 OyHKUMU p =r7 py =x7
4.6 Oyukuuu y = Vi, y = [x/
4.7 ['paduueckoe peuieHre ypaBHEHUI U CUCTEM ypaBHEHUN

9 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 YHucna 1 BIYUCICHUS
. ParonanpsHble 4Mcnia, MppalyoHaNbHbIE YMCIA, KOHEYHbIE M OECKOHEUHbIE
' JECSITUYIHBIE TPOOH
MHOXECTBO  NEHCTBUTENBHBIX  4YMCEN, JICUCTBUTENIbHBIE YHCIA  Kak
. OecKOHEeuHbIe JecATHUYHBIe ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXKIy MHOYKECTBOM JEHCTBHUTEIBHBIX YHCEI M KOOPAMHATHOM NPSIMOM.
CpaBHEHUE ENCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMH YHCIAMU
W3mepenus, npuOiamkeHus, oueHKU. Pa3Mepsl 00bEKTOB OKPYXKAIOIIEro MUpa,
14 JUTMTENIFHOCTh TPOLIECCOB B OKpyskatomeM mupe. [IpubmmkéHnoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuOIKenus. Okpyrienue uucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHHUs U HEpABEHCTBA
2.1 YpaBHEHHUs C OQHOU ITIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. PellieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHU, CBOASAIINXCS K KBaIPaTHBIM
4 bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEU U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue 1poOHO-pallMOHAIbHBIX YpaBHEHUN
2.6 Cucremsbl ypaBHEHU
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €r0 TpapuK
2.8 Pemenue cucreM AByX JIMHENHBIX YPaBHEHUI € JBYMsI IEPEMEHHBIMU
29 Pewrenne cucreMm IByX ypaBHEHHUH, OJHO U3 KOTOPBIX JUHEHHOE, a IPyroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas HHTEpHIpETALINS CHCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a7a4 aareOpandecKuM crocooom
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perenne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanparHbie HepaBeHCTBa
216 I'padmueckas MHTEpHpeTannss HEPAaBEHCTB M CUCTEM HEPAaBEHCTB C JBYMs

TNEPEMCHHBIMU




3 OyHKIMH
31 KBanparuunas ¢ysnkuusa, e€ rpadpuk u cpoiictBa. IlapaGona, KOOpIMHATHI
' BEPIITHHBI TapadoJIbl, OCb CHMMETPHH TTapadoJIbI
3.2 I'paduku dyakmit y=£x, y=Ax+5H 1 uX CBOMCTBA
33 I'paduxu Qynkmuit y=~£%, y =r’u ux cBoMCTBa
34 I'paduku pyHkumii , 1 UX cBOWCTBA
4 YucnoBble TOCISA0BATEILHOCTH
il Ornpezenienre u CocoOBI 3aJjaHusl YUCIOBBIX MOCJIEIOBATEILHOCTEH. 3a1anne
' MOCJIETIOBATEILHOCTH PEKYpPEHTHOM (popMyior U (opMyJIoit 7-To dieHa
4o Apudmerndeckass mporpeccusi. DopMynbl #-ro WieHa apuhMETHUECKOU
. MIPOTPECCUU, CYMMBI IIEPBBIX 7 YJICHOB
43 I'eomerpuueckas mnporpeccus. DopMysnbl 7-ro  4i€Ha T€OMETPUUECKOU
' MPOTrPECCUU, CYMMBI MIEPBBIX /7 YJICHOB
N300paxkenne uneHOB apu(pMETHUYECKOW M T'eOMETPUUYECKON mporpeccuit
4.4 TOYKAMU HAa KOOPAMHATHOW IUIOCKOCTU. JIMHEMHBI M 3KCIIOHEHUMAJbHbBIN
poct
4.5 Crno’xHbIe MPOLIEHTHI




HHPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHON NMPOrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUAMU: MHOXECTBO, IOJIMHOKECTBO,
ornepanuy HajJ MHOKECTBaMHU; YMEHHUE ONEpUPOBATh IOHATHUAMH:
rpad, cBsa3HBIN Tpad, NepeBo, LUKI, MPUMEHSITh UX MPU PELICHUH
3aJa4; yMEHHME HCHOJb30BaTh Trpaduieckoe MpeACTaBICHUE
MHO’KECTB JUIsl OMHCAaHUSl PEabHBIX IPOILIECCOB U SBICHUH, MpPU

peLICHUH 3aj1a4 U3 IPYTUX YUeOHBIX IPEIMETOB

YMeHue ONCpUPOBATh NOHATUAMMU: OMIPCACIICHHUEC, aKCUOMaA, TECOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHE pacClo3HaBaTb HUCTHHHBIC MW JIOKHBIC
BBICKA3bIBaHUA, MPUBOAWUTL MNPUMCPBI WU KOHTPIIPUMCPLI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHUH

YMeHne onepupoBaTh MOHATHAMU: HATYPAIBHOE YHCIIO, IIPOCTOE U
COCTaBHOE YHUCIO, JEIUMOCTb HATYpaJbHBIX 4YHCEN, IPU3HAKU
JeTTMMOCTH, IIeJI0€ YHCIIO0, MOJYJb YuClia, OOBIKHOBEHHAs IpOoOb U
JecATU4Has Apo0b, CTAaHJAPTHBIN BUJ YKCIIa, PAllMOHAIBHOE YHCIIO,
UPpALMOHATIBHOE YMCIIO, apu(METUUYECKUIl KBaJApaTHBIH KOPEHb;
YMEHHME BBINOJHATH JCHCTBHSI C YUCJIAMH, CpPaBHUBAaTbh H
yIOPSAIOYMBATh YHCIA, IPEACTABIATH YHUCIA HAa KOOPAMHATHOU
IPSIMOM, OKPYIVIATH YMWCIIA; YMEHUE JeNaTh NPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCIECHUM

YmMmenne ONCprUpoOBaTh MOHATUAMU: CTCIICHL C LECJBIM ITOKA3aTCIJICM,
apu(METHUECKUI KBaJIPATHBIH KOPEHb, MHOTOWICH, alreOpanyeckas
Ipo0b, TOXKIECTBO, 3HAKOMCTBO C KOPHEM HATypalbHOW CTECTICHH
OOJIbIIIC €MUHMIIBI, YMEHHE BBIMOJHATH Pacdy€Tel Mo (opmyiam,
npeoOpa3oBaHus MENbIX, IPOOHO-PANMOHAIBHBIX BBIPAXKEHUN H
BBIPQKEHUI C KOPHSAMU, Pa3JI0KEHHE MHOTOYWICHA HA MHOXHUTEJIH, B
TOM 4YHCI€ C HCIOJIb30BaHHEM (OpMyN PAa3HOCTH KBaApaToB M

KBaJpaTa CyMMBbI 1 Pa3HOCTH

YMeHue onepupoBath MOHATUSAMU: YHCIOBOE PAaBEHCTBO, YpaBHEHHE




C OJHOW MNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHUE PEllaTh JUHEIHbIC U KBAIPaTHBIC YPaBHEHHUS,
IpOOHO-pAMOHAIEHEIC YPaBHEHUS C OJIHOM TEPEMEHHOM, CUCTEMBI
JBYX JIMHEHHBIX YPaBHEHUH, JINHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble W JIpOOHO-pAllMOHAIbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM, B TOM 4MCIE€ IPHU PEIIEHUM 3aJad W3 JIpPYrux
OpEeIMETOB UM IPaKTUYECKUMX 3a7ady; YMEHHE HCII0JIb30BaTh
KOOPAVHATHYIO TPAMYI0 M KOOPJUHATHYIO IUIOCKOCTb  JUIA

n300paKeHHsI pelICHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (GYHKUIMA, Tpapuk (yHKIHH,
HyM (QYHKOUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, HPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HauOOJbIIEE M HAWMEHbBIIEE 3HAUYCHUS
GyHKIHIH; yMEHHe ONEpUPOBATH  TOHATHSIMH: npsMas
OPONOPLUMOHATBHOCTh,  JIMHEHHas  (yHKIMS,  KBaJpaTHYHAs
byHKIMsI, 0OpaTHas MPOMOPIMOHAIBHOCTh, Tapabomia, runepbona;
YMEHHE CTPOUTHh TpaduKku (QYyHKIUH, UCIONB30BaTh IpaduKu s
ONpeeICHUsI CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PEIICHUS
3a1a4 U3 OPYTUX Y4eOHBIX MPEIMETOB U PEajbHOM >KU3HU; YMEHUE

BbIpaXkaTh (OpPMyJIaMU 3aBUCUMOCTH MEX1y BEIMUYUHAMU

YMeHnE ONneprupoBaTh IIOHATUSAMU: OCICa0BAaTCIbHOCTD,
apupMeTHuecKkass M TEOMETpHYEeCKas IPOrPEecCHM; yMEHHe
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEH, (POPMYIIBI CYMMBI U
o0I1ero 4wieHa MpH PelIeHUH 337ad, B TOM YHCIE 3aJa4 U3 JIPYTUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HH

YMeHne pemarh 3aa4u pa3HbIX THUIOB (B TOM YHCIIC HA MPOIEHTHI,
JONM W 4YacTH, JABIDKEHHE, paboTy, IIeHy TOBAapOB U CTOUMOCTH
MOKYTIOK ¥ YCITYT, HAJIOTH, 3aJa41 U3 00JIaCTH YIIpaBICHUS JIMUHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBIISITh BBIPAKECHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHCTEMBl MO YCJIOBHUIO 3a/1a4H,
HCCIIEI0BATh MOJy4YEHHOE pelieHue u OLICHUBATh

IPaBI0NO0I00HOCTb MOJYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBath NOHATHIMHU: (PUTYpa, TOUKA, OTPE30K, psIMasi,
oy, JIOMaHas, yToJI, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEyrOJIbHUKH,
HOpSMOYTOJIbHBIM TpeyrojabHUK, MeJIuaHa, OUCCEKTpUCa U BbICOTA

TPEYTOJIbHUKA,  YeTBIPEXYTOJbHHUK,  Tapajuiesorpamm,  pomo,




IPSMOYTOJIBHUK,  KBajgpaT, Tpameuus; OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (HUTypamu;
YMEHHE penaTh 3a/1a4d, B TOM YHCJIE U3 MOBCEAHEBHOMN XU3HH, HA
HaXO0XKJ€HUE I€OMETPUUECKUX BEIUYMH C IPUMEHEHUEM U3Y4YCHHBIX

CBOWCTB GuUryp u pakToB

10

YMeHue onepupoBaTh MOHATUSMH: PABEHCTBO (HUTyp, PaBEHCTBO
TPEYTOJILHUKOB; MapaJIeIbHOCTh U MEPIECHAUKYISIPHOCTh MPSMBIX,
YTOJI MEXKIY TMPSMBIMH, MEPHCHAUKYISAP, HAKIOHHAS, IMPOCKIHS,
nogobue  uryp, TOmOOHBIE  TPEYrOJBHUKH,  CHMMETPHS
OTHOCUTEIILHO TOYKU W TIPSMOH; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  HapalielbHOCTh U

NEPHEHANKYIJSIPHOCTD IIPSMBIX B OKPYKalOIEM MUPE

11

YMeHue onepupoBaTh MOHATHSAMM: JJWHA, PAacCTOSHHUE, YTOJ
(BeMIMYMHA yTia, CHHYC U KOCHHYC yTja TPEeyrojbHHKA), TUIOIIA/b;
YMEHHE OLICHUBAThH pa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE MPUMEHATh (OPMYJbl MEpUMETpa U IJIOLAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAJN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuleJenuIe/a; YMEHUE MIPUMEHATh MPU3HAKU
paBEHCTBAa TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOIICHUS IS

BBIYMCJICHUA TJIUH, paCCTOHHHﬁ, IUIomaae

12

YMmenue wu3o0paxarbh IUIOCKME (UIyppl M UX KOMOMHAIMH,
IPOCTPAHCTBEHHbIE (UIYpPBl OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHHe OmnepupoBaTh MOHATUSAMHU: IPSIMOYIOJIBHAs — CHCTEMA
KOOpJIMHAT;, KOOpPAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEIECHUE BEKTOpAa HA 4YHCIO, CKaIsIpPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPbl M KOOPAMHATHI IS
IIPEACTABJICHUS JAHHBIX W PELICHMS 3a]ad, B TOM YHCIIE U3 JPYTHX

y‘le6HLIX npeaAMCTOB U peaﬂBHOﬁ KHN3HU

14

VYMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE U KPYIOBBIE
IUarpaMMbl, TaONMUIBI, CpeaHee apudmerHyeckoe, MeaHaHa,
HauOoJIbllIee U HaMMEHbIIee 3HaYeHUs, Pa3Max YHUCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HMHTEPIPETHPOBATE M  MPEOOPa3OBBIBATH

nHGbOpMaIMIO, NPEJICTABICHHYI0 B TaOIUIAX W Ha auarpammax,




OTpakarolllyl0 CBOMCTBA U XapaKTEPUCTUKHU PEAIbHBIX MPOLIECCOB U
SBJICHUH; yMEHHE paclo3HaBaTh HM3MEHUUBBIE BEIMYUHBI B

OKpYXarolleM MUpe

15

YMeHne onepupoBaTh MOHATHUSAMU: CIyYaWHBIM OMBIT (CIIy4alHBIN
SKCTICPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXO.)
CIIy4aifHOTO ONBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
yMEHHE HAaXOAUTh BEPOSITHOCTH CIyYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU; YMEHHE peliaTh
3aJjaud METOJOM OPraHM30BaHHOTO Iepebopa U ¢ HUCIOJIb30BAaHUEM
MpaBUJia YMHOXKCHHUS, YMECHUE OIEHUBATH BEPOSTHOCTH PEATBbHBIX
COOBITHI U SIBICHU, IOHUMATh POJIb MPAKTUUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpPYXAIOIIEM MHpPE WU B IKU3HU;
3HaKOMCTBO C TOHSTHEM HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEII U €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMenue BbIOUpaTh MOAXOASIIUNA W3YYCHHBIH METOJ IS PEIICHUS
3a1a4M, MPUBOJAUTH IPUMEPBI MATEMaTUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIEC U KU3HU, PACIO3HABATh NPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIMCHIBATh OTJIEJbHBIC BBIJAIONIUECA PE3YJIbTATHI,
IIOJIyYCHHBIE B XOJI€ Pa3BUTHs MATEMATHUKU KaK HAYKH, IPUBOIAUTH
NpUMEpPbl  MAaTEMATHYECKUX OTKPBITMA W HX aBTOPOB B

OTE€UYECTBEHHOW U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnblie u niensie yncna. [Ipu3Haku AeIMMOCTH HETbIX YHCel

1 OObIKHOBEHHBIE M JECATUYHBIE  JpOOM, TPOLEHTHl, OECKOHEUHBIE
' MePHOANYECKHE IPooH

13 Pannonaneupie uncna. ApudmeTHueckue OMNEpalud C PAlUOHAIBHBIMU
. YUCJIAMHU

14 JletictButenbHble yncia. ApupMETHYECKHE ONEpaIii C JIeWCTBUTECIBHBIMU
. YUCIAMHU

s [IpubmmkEéHHBIE BBIYKCICHUS, TpaBUiia OKPYIJICHHS, TMPUKUIKA W OIICHKA
' pe3yabpTaTa BEIYMCICHUN

2 Anrebpanyeckue BhIpaKEHUS

2.1 BykBeHHbIE BhIpayKeHHsI (BBIPXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nenbiM nokasareneM. CTeNeHb C pallMOHAJIbHBIM IOKAa3aTENEM.
. CaoiicTBa cTeneHn

2.3 MHorouneHst

2.4 Anrebpanueckas 1poob

55 Apudmernueckuii  KopeHb  HaTypajdbHOH  cremeHu.  [leiictBusa ¢
' apuMeTHIEeCKUMHU KOPHSIMH HATypaTbHON CTCTICHH
3 YpaBHEHUs 1 HEpABEHCTBA

3 Lensle u npoOHO-panMoHaNbHbE ypaBHEHHSA. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH

35 Lensle u npoOHO-paloHaIbHble HepaBeHCTBA. CHCTEMbl M COBOKYITHOCTH
' HEPaBEHCTB

33 Pemrenne TekcTOBBIX 337124

4 UucnoBble MOCIIEI0BATEIbHOCTH

4.1 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEN

4.2 Apudmernueckass u reomerpuueckas mnporpeccun. Dopmyna  CI0XKHBIX




IIPOLICHTOB

5 OyHKIUH
OyHkua, crnocodsl 3amanus  GyHkumu. [paduk  dyHknuu. OOIacTh
ONpeNieIeHus W MHOXXECTBO 3HaueHM ¢yHkumu. Hymum  ¢dyHkmm.
5.1. [IpomMexxyTKH 3HAaKONOCTOSHCTBA. I[IpOMEXYyTKHM MOHOTOHHOCTH (DYHKIIHH.
MaxkcumyMbl 1 MUHEMYMBI QyHKIUH. Hanbomnpiiee n HanMeHbIee 3HaUYCHHE
(GyHKIIUU Ha TPOMEKYTKE
6 Koopannats! Ha IpsIMO U INIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPIMHATHI HAa TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 ux cBoicTBa
7.2 TpeyroapHuk
7.3 MHOroyrojabsHuUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3Mepenne reoMeTpu4ecKix BETUIH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padms




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpusi Kak OJMH W3 OCHOBHBIX pa3JeloOB INKOJIBHOW MAaTeMAaTHKH,
UMEIOIIUNA CBOEH 1ENbI0 00ECeUnTh M3yYeHUE CBOMCTB UM Pa3MepoB QUryp, HX
OTHOLIEHMM M B3aMMHOE PACIHOJIOKEHHE, ONUPAETCd Ha  JOTHYECKYIO,
JOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4YeHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
o0miero o0pa3oBaHus 3aKJIFOYAETCS B TOM, YTO OOyYaromMiics y4YUTCs IPOBOAUTH
JIOKA3aTeJIbHbIE PACCYKIECHUS, CTPOUTH JIOTHYECKUE YMO3AKIIIOUCHHUs], JOKa3bIBaTh
UCTUHHBIE YTBEPXKICHUS U CTPOUTHh KOHTPHPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyXKJIeHuss «OT TMPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMyIMpOBaTh OOpATHBIE YTBEPKICHUS.

Bropoil nenpt0 H3ydeHHs TE€OMETPHUH SIBJIAETCS MCIOJIb30BAHHE €€ Kak
MHCTPYMEHTA MPU PEIIEHUU KaK MaTEeMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAOIIMXCS B peadbHOM ku3HM. OOydarouuiicss AODKEH HayYuThCs
ONpPEIEIUTh F€OMETPUUECKYIO (PUTYypy, OMHCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HalTH IUIOIIA/(b 36MEJIbHOTO yYacTKa, pacCuuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kalenst winu TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUSA B M3yYEHUU T€OMETPUHU.
[Ipu pemreHny 3a7ad MPaKTUYECKOIO XapakTepa OO0ydaroIIUKCs YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETM  PEANbHBIX JKU3HEHHBIX CHUTyalud, IPOBOJIUTH
BBIYMCIICHNS U OLICHUBAThH aJIEKBAaTHOCTH ITOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BaxxHO NOAYEPKMBATH CBSI3U TE€OMETPUM C APYTUMU Y4EOHBIMU
peIMEeTaMHi, MOTUBUPOBATh MCIOJb30BaTh OMPEACIICHUS TEOMETPUUYECKUX (DUTYP
U TIOHSATUH, IEMOHCTPUPOBATH NPHUMEHEHHE TOJYYEHHBIX YMEHUH B (U3UKE U
TEXHUKEe. OTH CBSI3W Haumbojee SIpKO BHIHBI B Temax «Bektopbi»,
«Tpuronomerpuueckue CcooTHOWIEHUs», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYyebnslii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3eibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HX CBoOicTBa», «l3mepeHue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBBI KOOPAMHATBI HA  IUIOCKOCTH,
«Bexkropsb», «/IBnxenus muockoctn», «IIpeobpazoBanus nogoous».

Ha uzyuenue yuebnoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefieni0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJeq0), B 9 Kiracce
— 68 yacoB (2 Jyaca B HEJEINIO).



COILEPKAHUE OBYUEHUA
7 KIIACC

HauanbHbie nonstus reometpun. Touka, npsimMasi, OTPE30K, JIyd. Yroa. Buabl
yrioB. BeprtukanbHbele U cMmexHble yriabl. buccekrtpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapaniensHOCTh U IEpIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunble  ¢Gurypel. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHH.
[IprmMepbl CHMMETPHUM B OKPYKAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOUIBIO LUPKYJS W JIMHEUKU. TpeyroyibHHK.
BricoTa, Mmenuana, GuccekTpuca, uX CBOWCTBA.

PaBHOOenpeHHBIE W PaBHOCTOPOHHHMM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M NpPHU3HAKH PAaBHOOEAPEHHOrO0 TpeyroibHUKa. [Ipu3Hakum
PaBEHCTBA TPEYTOJIBbHUKOB.

CBoiicTBa M MPU3HAKH NApaJUIENbHBIX NPAMBIX. CymMMa yIrJIOB TPEYTOJIbHUKA.
Breninue yriel TpeyroiabHUKa.

[IpsamoyronbHblii  TpeyroapHUK. (CBOWCTBO MEAMAaHBl MPSAMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAEHHOM K TUIIOTEHY3€e. [Ipru3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIBHUK C yTIIOM B 30°.

HepasenctBa B reomerpun: HEPABEHCTBO TPEYIOJIBHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEeM yIyie U OOJIbLIEH CTOPOHE TPEyroJbHUKA.
[leprieHIMKyIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekTpuca yria W CEpeIWHHBIN
MEPIIEHAUKYJISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

OKpyXKHOCTb W KpyT, XOpJa M JHaMETp, HUX CBOMCTBA. B3anmHoe
pacmoJIOKEHUE OKPYKHOCTH W mpsiMou. KacarenbHas M Cekyllas K OKPY>KHOCTH.
OKpyXHOCTb, BHOHCAaHHas B yroji. BrnucaHHas H ONMCaHHas OKPYKHOCTU

TPEYTrOJIbHUKA.
8 KIIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero nmprusHakd U cBoMCTBa. YacTHbIE
Cllyyau TapajijiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaJpaT), WX MNpPU3HAKU U
cBoiicTtBa. Tpameuusi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA M MNPU3HAKH.
[IpssmoyrosibHas Tpanenus.

Meron ynBoenuss Mmenuansl. LlenTpanbaas cummerpus. Teopema dPaneca u
TEOpeEMa O MPONOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue JTUMHUM TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojbHHKA.

[TogoOue TpeyroabHUKOB, KoddduiueHnt mnogodus. I[IpuszHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHne noqoOus npu peleHny NPakTUYECKUX 3a/1ay.



CpoiictBa momaaeid reoMerpudeckux @uryp. PopMmynsl i IUIOMATA
TPEYroJIbHUKA, NapajuienorpaMma, pom6a u Tpanenuu. OTHOILIEHHE IUIOIIAIen
noTI00HBIX GUTYP.

Brruncnienne miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu penieHun
IPAKTUYECKUX 3a]a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa MNPSAMOYTOJIBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. TpUroHOMETpUYecKue QyHKIUU
yriioB B 30, 45 u 60°.

BniucanHbIe M IEHTPaANIBHBIE YIUIBL, YTOJI MEXKAY KACATENBHON U XOPIOM. Y TIIbI
MEXAY XOpJaMU M CEKylIMMHU. BNHCaHHBIE W ONUCAHHBIE YETHIPEXYTOJBHUKH.
B3auMHoe pacnosnoxkeHue AByX OkpyxkHocTed. Kacanue oxpyskHoctedt. OOmiue

KacaTeJIbHBIE K ABYM OKPYKHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHreHic yrioB or O ngo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI MPUBEACHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3314 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanme nompoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MO&ynb)  BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IIPOTHBOIIOJIOKHO HAMPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluyd HaJ BEKTOpaMH. Pa3noxkeHwe BEKTopa MO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopanHaTel BekTOpa. CKajasipHOE MPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKIACHUS AJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PABHEHHUSI IIPSIMOM M OKPY’KHOCTH B
KOOpPJIMHATaX, NEPECEUCHUE OKPYKHOCTEM M MpsAMBIX. MeTOoJ KOOpAHWHAT M €ro
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIbHUKH. JlnmMHa OKpyxkHOCTUM. I'pagycHas wu
panuaHHas Mepa yIya, BBIUMCICHHE JUIMH AYr OKpyxkHocTted. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUsI TUIOCKOCTH M BHYTpPEHHUE CUMMETpuu Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensHbrit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMS TNPOrpaMMbl y4eOHOro Kypca
«I"'eomeTpush XapaKTEpHU3yOTCH:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHUEM HHTEPECA K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUHCKOW MATEMaTHYECKON IIKOJbI, K MCHOJb30BAHUIO ITHX
JOCTUKEHUN B IPYTUX HAYKax M MPUKIATHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3alii ero
npaB, TMPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYp TPa)kJAaHCKOro oOIiecTBa (HarmpuMmep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCY X ACHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHUE€ B PEIICHUU NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUH BCEH >KU3HU IS YCHENTHOW MpogeCcCHOHAIBHON
NESTENPHOCT U PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
NOCTPOCHUEM MHIUBUIyAIbHON TPAEKTOPUHU 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJady, pEUICHUH, pacCyX IACHUH, YMEHHIO BUJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTallUEe B JI€ATEIIbHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HAyKW Kak cdepbl 4YeloBEeYeCKOou
NEeSATENbHOCTH, TANOB €€ Pa3BUTUSA W 3HAUYMMOCTHU AJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEIOBATENbCKON
NEATEIIbHOCTH;



6) ¢usunyeckoe BocnuTaHue, GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOIO 0J1arOMOJyYHUs:

TOTOBHOCTBIO IPUMEHATH MATEMaTUYECKHWE 3HAaHHUS B HMHTEpPECax CBOETO
3l0pOBbs, BEACHHS  370pOBOro  oOpa3a O KM3HH  (37J0pOBOE  IHTAHHE,
COIaHCUPOBAHHBIN pPEXUM 3aHATUH U OTAbIXa, peryjsipHas (dusnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pe(dIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpHEHTallMel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH JIJIsl peleHus 3a/1a4 B
00JIaCTU COXPAHHOCTU OKPY>KaIOIIEH Cpeibl, INIAHUPOBAHUS OCTYIIKOB U OLIEHKU
UX BO3MOXHBIX IMOCJHEACTBUI ISl OKPYXKAIOILIEH Cpelibl, 0CO3HAaHUEM TJI00aTbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel X pelIeHus;

8) amanTanusa K M3MEHAIIMMCH YCJOBUAM COUMAJIBLHOW U NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIoJeH, NpuoOpeTarb B COBMECTHOW AESITENBbHOCTU
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(bopMyIMpPOBATH UAEH, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJIEHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JeQUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMIO KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
OPUHUMAEMbIE PEIICHUS U ACHCTBUA, (POPMYJIMPOBATH M OLEHHBATh PUCKH U
HOCTEACTBUSL, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornyeckue AeiicTBU:
® BBIBIIATh U XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
O00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy TMOHATUAMH, (OPMYITHPOBATH
OTpeNeNeHus]  TOHSITHM, YCTAaHABIWMBATh  CYIIECTBEHHBI  MpPU3HAK
KjaccuuKanuu, OCHOBaHUS g OOOOINEHHS W CpaBHEHUS, KPHUTEpUU
IPOBOJIMMOTO aHAIN3a;

® BOCIpPUHUMATH, (OPMYJIHPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHHUS:
yTBEPAUTEIbHbIE W OTpHUIIATENIbHbIC, C€IUHUYHBIC, YacTHbIE W oOOIIue,
YCIJIOBHBIE;



BBIABJISATH ~ MAT€éMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3H U
npotuBopeursi B (akTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npeyaraTb KpUTEpUU ISl BBISBIICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUU;

JielaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIOUECHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa30upaTh JI0Ka3aTebCcTBA MATEMATHUECKUX YTBEPKICHUU (MpPSAMbIE U OT
MPOTUBHOT0), MPOBOJIUTH CAMOCTOSTEIbHO HECJIOXHBIE OKa3aTelIbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH APTyMEHTALUIO, MPHUBOJIUTH
OpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOWpATh Croco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pElICHUs, BbIOMpATh HauOoliee TNOAXONAIMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarTeLCKHe 1elCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCHPYIOIIUME MPOTUBOpEUHE, NpodIemy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOKO NTO3ULINIO, MHEHHUE;

IPOBOJIMTh IO CaMOCTOSITEIIbHO COCTaBJICHHOMY IUTaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YeCKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOATENbHO (OPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
IIPOBEAEHHOIO HAOIIOJEHMSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUN;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BHUTHUC IIPOHCCCA, a TAKIKC BbIIABHUI'AThb
IPCAIIOJIOKCHHUA O €T0 PAa3BUTHH B HOBBIX YCIIOBHAX.

Pabora ¢ unpopmanmeii:

BBIABJIATE HEAOCTATOYHOCTD H M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX,
H€06XOI[I/IMI>IX IJIA pCIICHUA 3a1a49U,

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaTb W HHTEPIPETHUPOBATH
UH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IpeICTaBIICHNUS;

BbIOMpaTh (GoOpMy NpPEACTaBICHUS HMHPOpMALUMUM U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMmamMu, HWHOM Trpapukod H UX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALUU 10 KPUTEPHUSIM, MPENTIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:



® BOCHpPUHUMATh U (GOPMYJIUPOBATH CYXACHUS B COOTBETCTBUU C yCIOBUSIMU
U LEJISIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NUCBMEHHBIX TEKCTAX, aBaTh MOSICHEHUS MO0 XOIy PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

e B x0jie 00CYX ACHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYX Aa€MOU TEMBI,
npo0OJieMbl, peraeMoi 3ajauu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HA TIOUCK
pElIEHHUs], COIMOCTaBJISITh CBOU CYXKIEHUS C CYXICHUSIMHU JIPYyTHX
YYaCTHUKOB JHMAJIOTa, OOHAPYKMBATh Pa3jM4M€ U CXOJCTBO MO3UIIMMA, B
KOppEeKTHOM popme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

® [IPEACTABIIATH PE3YJIbTaThl PEUICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
POEKTa, CAMOCTOSTENBHO BHIOUPATh (POpPMAT BBHICTYIUICHUS C YUETOM 3a7a4
MPE3EHTALNN U OCOOEHHOCTEHN ay IUuTOpUU;

® [IOHMMATh M MCIIOJb30BATh MPEUMYIIECTBA KOMaHIHOW U UHIUBUYaJIbHOU
paboTHI IPH PEIICHUH YYEOHBIX MATEMATHICCKUX 3a]1a4;

® [IPUHUMATH II€JTb COBMECTHOH ICATENHHOCTH, IJIAHUPOBATH OPTaHU3AIIHIO
COBMECTHOW pabOThl, pacmpenensTh BHUIBI pabOT, JOTOBApUBATHCA,
o0CyX/IaTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKHX
JIIOJICH;

® y4yacTBOBaTh B TpynmoBbiX dopmax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJAWHHPOBATH CBOM JCUCTBUS C JPYTUMH 4YJC€HAMU KOMAaH/IBI,
OIICHMBATh KAaueCTBO CBOET0 BKJaJa B OOIIMN MPOAYKT TO KPHUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:
® CaMOCTOSITENIbHO COCTaBJISATH IUIaH, AJIFOPUTM pELIEHUs 3afauu (W €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJIeKT:
® BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a1a4u;

® [PEIBUACTH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;



® OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JAEATEIbHOCTU MOCTABICHHON LIENH U
YCIIOBUSIM, OOBSCHSATH MPUYUHBI JTOCTMOXKCHHS WIM HEIOCTHKCHUS 1IEJH,
HAXOJUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce OOy4arOUUHCSA TMOJMYYUT CIEAYIOIINE
NIPEAMETHBIE PE3YIIbTATHI:

Pacno3naBaTh M3ydYeHHBIE Te€OMETPUYECKHE (DUTYPBI, OMNpPEACNATh HUX
B3aMMHOE pPacCIoOJIOKEHUE, H300paxkaTb T€OMETPUUYECKHE (QUIYypbl, BBINOJIHATH
YEPTEkKHU MO YCIOBUIO 3a1a4d. I3MepsATh IMHENHBIE U YIJIOBBIE BEJIMYUHBI. Penars
3a7]a4¥ HA BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYMH YIJIOB.

Henatb rpyOyl0 OLEHKY JIMHEMHBIX W YTIJIOBBIX BEJIMYMH TNPEIMETOB B
peanbHOM KU3HM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasmepnl ITUX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh yepTexKU K T€OMETPUUYECKUM 3a/1auaM.

[Tonp30BaThCAd MpU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, UCIIOIb30BAaTh
MPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUN 3a7a4.

[IpoBOANTE TOTMYECKUE PACCYKICHUSA C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonmp30BaTeCs NpU3HAKAMU PABEHCTBA IPSMOYTOJBHBIX TPEYTOJBbHUKOB,
CBOWCTBOM  MEIWAaHbl, MPOBEAEHHOM K THUIOTEHY3€  MIPSIMOYTOJIbHOIO
TPEYTroJIbHUKA, B PEIICHUU FT€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapanieabHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPHIE 00pa3yeT
¢ HUMU cekymad. OnpenensiTe napauieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSAMOM A0 TOUEK APYTOU MPSIMOM.

Pemate 3a1auun Ha KieT4aTon Oymare.

[IpoBOIUTH BHIYUCICHUS W HAXOJUTh YUCIOBbIE M OYKBEHHBIE 3HAUYCHUS
YIJIOB B TEOMETPUYECKHMX 33Ja4yax C HCIOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEPECEUEHNN JBYX IMMAapaJUICIbHBIX MPSAMBIX CEeKylled. Pemarte mnpakTuueckue
3a7]a4¥ Ha HAXOXKJICHUE YIJIOB.

Bnagete MOHSATHEM TEOMETPUUECKOTO MECTA TOYEK. YMETh OMNPEICIATh
OMCCEKTPUCY yIJia U CEPEMHHBIN MEPIEHANKYISP K OTPE3KY KaK T€OMETPUUECKUE
MeCTa TOYEK.

@opMyIUpOBaTh OMNPEAECIEHUS OKPYKHOCTH MU Kpyra, XOpJbl U JUaMETpa
OKPY’KHOCTH, IOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3TU CBOMCTBA IIPHU
pelIeHnY 3a7a4.

Bnagetre moHSATHEM OINKMCAHHOW OKOJIO TPEYTOJIBHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonmbp3oBaThea (akTaMu O TOM, YTO OHUCCEKTPHUCHI YTIIOB



TPEYTOJbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEINHHBIC
NEPIEHNKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Braners nonsTHEM KacaTeNbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O
NIEPIIEHIUKYJIAPHOCTH KacaTeIbHOM U paguyca, IPOBEAEHHOIO K TOYKE KaCaHMUs.

[Tonp30BaThCA MPOCTEUIIMMU F€OMETPUYECKUMU HEPABEHCTBAMU, ITIOHUMATh
UX IPAKTAYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKNE ITOCTPOCHUS C MOMOILBIO UPKYJISA U
JIMHEUKHU.

K koHny oOyueHus B 8 Kiacce oOydaromuiics MOJYYMT CJEAYIOLIUE
IPEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTe OCHOBHBIE BHUIBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
II0JI30BATHCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a4ad.

[IpumeHsTh CBOICTBA TOUKHM MNEPECEUEHHUs] MEOuaH TPEyrojbHUKa (LIEHTpa
Macc) B PEIICHNH 3a/au.

Bnaners nonsATHEM CpenHEW JIMHUM TPEYTrOJbHHUKA M TpaIllClUH, TPUMEHSTh
UX CBOMCTBA INPH pEUIEHWH reomMerpudyeckux 3aznad. [lomp3oBaTbes TeopeMon
daseca ¥ TEOPEMOM O IMPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATD UX JUIS PEILICHUS
IIPAaKTUYECKUX 3a/1a4.

[IpuMeHATh NpU3HAKKU MOJ00MS TPEYTOJbHUKOB B PEICHUU F€OMETPUUYECKHUX
3aj1ay.

[Tonp3oBaThess Teopemoit [ludaropa st pemieHUs TEOMETPUUECKHX U
npakTUYecKux 3aaad. CTpOUTh MaTEMaTUYECKYH0 MOJEIb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATEIIBHO Je1aTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Bnaners noHATHSAMM CHHyCa, KOCMHYyCa W TaHI€HCa OCTPOro yria
IPSAMOYTOJBHOIO TPEyroiabHUKa. [101630BaThCsS ATUMM MOHATHIAMU JUI PEILICHUS
IIPAaKTUYECKUX 3a/1a4.

Boruncnate (pa3nuuHbIMM COCOOAMHU) IJIOIAAb TPEYTOJbHUKA U TUIOLIAIH
MHOTOYTOJIBHBIX  Guryp (moab3ysich, TJI€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[IprMeHATh MOTyYEeHHBbIE YMEHUS B MPAKTUYECKHUX 3a7a4ax.

Brnanerp NOHATHMAMM BIHMCAHHOTO W LEHTPAJBHOIO YIJa, HCIOJIb30BAaTh
TEOPEMBI O BIIMCAHHBIX yIiax, yriax MeXay XOpAaMH (CEKyLIMMH) U YIJIe MEXIY
KAcaTeJIbHOM U XOPAOU IPU PELICHUHU F'€OMETPUYECKUX 3a/1ay.

Bnagers moHATHEM OINKMCAHHOIO YETBIPEXYTOJIBHHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOIO YETHIPEXYTOIbHUKA IIPYU PEIICHUH 3a1a4.

[IprMeHATh MOMy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOZIEJIH JUIS 3a/1a4 PEAIbHOU KU3HU U NIPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHUS
C TpPUMEHEHUEM NoJ00Us W TPUTOHOMETPUU (IOJB3YACh, TJ€ HEOOXOAMMO,
KQJIBKYJISITOPOM).



K xoHiy oOydeHuss B 9 kJiacce oOOyYarolIMiiCs TOJYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMU OCTPHIX YTJOB, HAXOAUTh C HX
MOMOIIBIO PA3JIUYHBIE B3JEMEHTHI MPAMOYTOJIBLHOTO TPEYTroJbHUKA («pelleHue
MPSIMOYTOJBHBIX TPEYTOJIHLHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJIATOPA) JJIUHBI
U YTJIbI 1J19 HETaOJUYHbBIX 3HAYCHUM.

[Tonp3oBaThes GopMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUJII HAXO0XJICHUS COOTHOUIEHUWA MEXIYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JIJISI HAXO0XKICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELICHUE TPEYroJbHUKOBY), MPUMEHSITH HX MpPH
pPELICHUU TEOMETPUUECKHUX 3a]1a4.

Brnagers monsiTMsMH  mpeoOpa3oBaHUSl  MOAOOHS, COOTBETCTBEHHBIX
3JeMeHTOB No00HBIX Guryp. [lonb30BaThCcsi cCBOMCTBaMHU 1MOJ00US MPOU3BOJIBHBIX
buryp, ymeTb BBIYUCIATH JJIMHBI W HAXOIUTh YIVIBI y TMOJAOOHBIX (QUTYP.
[IpumeHsTh cBOMCTBA MOAOOMS B MPAKTUYECKUX 3a/ladyax. YMETh MPHUBOJUTH
IpPUMEPHI TOJIOOHBIX GUTYP B OKPYIKAIOIIIEM MHUPE.

[Tonp30BaThCA TEOpEMaMU O IPOU3BEICHUN OTPEZKOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30oBaTbcsd BEKTOpaMH, MOHMMAThb MX TFEOMETPUYECKUU W (U3MYecKuid
CMBICII, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKHX H (U3MUECKHX 3ajad.
[IpuMeHsTh CKansipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOK/ICHHS IJIUH U YIJIOB.

[Tonp30BaThCd METONOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €ro B
pPEILIEHUY TEOMETPUUECKUX U TPAKTUYECKUX 3a/1a4.

Brnaners MOHSATUSIMH MPAaBUILHOTO MHOTOYTOJIbBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJUaHHON MEpPBI Yria, YMETh BBIYUCIATH IUJIOIIAIb
Kpyra u ero yactei. [[puMeHsTh Moy4YeHHbIE YMEHHS B IPAKTUUYECKUX 3a/1a4aXx.

Haxomute ocu (Miu 1EHTpHI) CUMMETpUU (UTYp, TNPUMEHSTH JIBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIy4dasix.

[IpuMeHsTh MOTyYEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEeMaTUYECKHUE
MOJEJH ISl 3a/1a4 PEAIbHOM KM3HHU U NMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TIpPUMEHEHUEM NOJ00MS U TPUTOHOMETPUYECKUX (YHKIMM (MONB3YSCh, Tl
HE0OXO0IMMO, KATbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne KounyecTBO yacos DJIeKTPOHHbIE
HaumeHnoBanue
1| (undposbie)
pa3aesioB M TeM Kontpoabnsl | IIpakTH4eckn
/ Bcero o0pazoBaTeJbHbIE
NPOrpamMMbl e padoThl e padoThI
n pecypcsl
IIpocrerimme
TE€OMETPUUECKUE
bu6mmoreka [JOK
¢burypsl u ux
1 z 14 https://m.edsoo.ru/7f415¢2
cBoiicTBa. 3Mepenue .
TCOMETPUICCKUX -
BEITUYNH
bu6mmoreka [JOK
2 TpeyroabHUKH 22 1 https://m.edsoo.ru/7f415¢2
£
[TapamtensHbIe bubnmoreka [JOK
3 psiMbI€, CYMMa YTJIOB 14 1 https://m.edsoo.ru/7f415¢2
TPEYTroJIbHUKA £
OKpY’>KHOCTb U KPYT. bubnuorexa [IOK
4 I'eomerpuueckue 14 1 https://m.edsoo.ru/7f415¢2
IIOCTPOECHUS £
bu6mmoreka [{OK
IToBTOpEHME,
5 . 4 1 https://m.edsoo.ru/7f415e2
00o0111eHue 3HaHu’ .
OBUIEE KOJIMYECTBO
YACOB I10 68 4 0
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8 KVIACC

Ne KosmmuecTBo yacos DJIeKTPOHHbIE
n | HaumeHoBaHme pa3ie/ioB (undposbie)
Koutpoasn IIpakTH4eck
/ U TeM MPOrpamMmMbl Beero oOpa3oBaTe/ibHbIE
bIe padoThI ue padboThl
n pecypcsbl
bu6mmoreka [JOK
1 YeThIpEXyroIbHUKN 12 1 https://m.edsoo.ru/7f417e
18
Teopema ®aneca u Teopema
bu6mmorexa [JOK
0 MPOTMOPLHOHAIBHBIX
2 15 1 https://m.edsoo.ru/7f417e
OTpe3Kax, MoJ00HbIE 18
TPEYTOJIbHUKU _
[nomanes. Haxoxnenue
IJIONIAZEH TPEYTOJIbHUKOB Bubmaorexa LOK
3 Y 14 1 https://m.edsoo.ru/7f417e
Y MHOTOYTOJIbHBIX (UTYD. 18
[Tnomanu mogoOHBIX Guryp -
bub6mmorexa [JOK
Teopema [Tudaropa u
4 P darop 10 1 https://m.edsoo.ru/7f417¢
Hayvaja TPUTOHOMETPUU 18
VYTIIbI B OKPY>KHOCTH.
BrmcanHbIe u onFICaHHBIE
bu6mmoreka [JOK
YEeTHIPEXyTOJIbHUKH.
5 13 1 https://m.edsoo.ru/7f417e
KacarenbHbie K 18
okpyxHocTtu. Kacanue -
OKPYXHOCTEU
[ToBTOpEeHME, 0600MIIEHNE bubmorexa HOK
6 . 4 1 https://m.edsoo.ru/7f417e
3HAaHUU 13



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




9 KVIACC

Nl KoimnyecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
1| (undposbie)
pa3aesioB U TeM Kontpousnsl | IIpakTnueckn
/ Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmalI e padoThl ¢ padoTnl
n pecypchl
Tpuronomerpusi.
bu6mmorexa [JOK
TeopeMbl KOCUHYCOB U
1 16 1 https://m.edsoo.ru/7f41a12
cuHycoB. Pemienue .
TPEYTrOJIbHUKOB -
[IpeobpazoBanue
nonobus. Metpuyeckue bubmoreia LHOK
2 +eIP 10 1 https://m.edsoo.ru/7f41al12
COOTHOUIEHUS B .
OKPY>KHOCTHU -
bubmnoreka LJOK
3 Bexkropst 12 1 https://m.edsoo.ru/7f41al12
<
JlexapToBbI bu6nuoreka [IOK
4 KOOpJMHATHI HA 9 1 https://m.edsoo.ru/7f41al2
MJIOCKOCTH £
[IpaBunbHbBIE
MHOT'OYTOJIbHUKH. bu6nuoreka [IOK
5 JnuHa OKpy»KHOCTH U 8 https://m.edsoo.ru/7f41al2
nIomanb Kpyra. ()
Brraucnenune miomanei
bu6mroreka [JOK
6 JIBM>KEHUS MITIOCKOCTH 6 https://m.edsoo.ru/7f41al12
(%
7 [ToBTOpEHME, 7 2 bubnuoreka [{OK
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o0o01enue,
CUcCTeMaTu3aluia

3HaHUU
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IHOYPOYHOE IINTAHUPOBAHHUE

BCPTHUKAJIbHBIC YIJIbI

7 KJIIACC
N KounyecTBO yacoB DJIeKTPOHHBIE
Jlara
1| undgposbie
Tema ypoxka Konrpoaen | Ilpakruyeck | H3y4eH
/ Bcero 00pazoBaTe/bH
ble padoThI He padoThbI U
n ble pecypchl
. bubnuoTeka
IIpocreiimme
1 HOK
reoMeTpUYEeCcKue 1
OOLEKTLL https://m.edsoo.ru/
8866b724
bubnuoTeka
5 MHOroyrojibHHUK, | LIOK
JIOMaHas https://m.edsoo.ru/
8866cbba
bubnnoreka
3 CmexHbIe 1 1 HOK
BEPTUKAJIbHBIE YIJIbI https://m.edsoo.ru/
8866¢5¢c0
bubnuoteka
4 CMmexHbIe U 1 HOK
BEPTUKAJIbHBIE YIJIbI https://m.edsoo.ru/
8866c7be
5 CmexHble U {
BEPTUKAJIbHBIC YTJIIBI
6 CmexHble U {
BEPTUKAJIbHBIC YTJIbI
CmexHbIe U
7 1
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CMexHbIE U
BEPTHKAIBHBIC YTJIBI

N3mepenue TMHEUHBIX U
YTJIOBBIX BEJINYHH,
BBIUHCIIEHUE OTPE3KOB U
YTJIOB

N3mepeHne JIMHENHBIX U
YIJIOBBIX BEJIMYMH,
BBIYMCIIEHHE OTPE3KOB U
yIJIOB

bubanoreka
[HOK
https://m.edsoo.ru/

8866c3ea

N3Mmepenne TMHEHHBIX 1
YIJIOBBIX BEJIMYUH,
BBIYHMCIIEHHE OTPE3KOB U
YIJIOB

N3MmepeHne TMHEHHBIX U
YTJIOBBIX BEJIIUYMH,
BBIYHMCIICHHE OTPE3KOB U
YIJIOB

[TepumeTp u momAab
(buryp, COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

Ilepumerp u mIomanb
¢buryp, COCTaBJIEHHBIX U3
IPSIMOYTOJIBHUKOB

ITonsiTHE O paBHBIX
TPEYroJbHUKAX U
NEPBUYHBIE
IIpEeJICTaBICHUS O
paBHBIX QUTypax

bubanoreka
LHOK
https://m.edsoo.ru/

8866ced0
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bubOmmoreka

1 Tpu npusHaka paBeHCTBa LHOK

6 | TpeyrosbHUKOB https://m.edsoo.ru/
8866d1fa
bubnnoreka

1 Tpu npuzHaka paBeHCTBA HOK

7 TPEyroJIbHUKOB https://m.edsoo.ru/
8866d34¢
bubnuoreka

1 Tpu npusHaka paBeHCTBa LIOK

8 TPEYroJbHUKOB https://m.edsoo.ru/
8866e01e

1 Tpu npusHaka paBeHCTBa

9 | TtpeyronbHHUKOB

2 Tpu npuszHaka paBeHCTBa

0 [ TpeyronbHHKOB
bubnnoreka

2 Tpu npusHaka paBeHCTBA HOK

1 TPEYTrOJIbHUKOB https://m.edsoo.ru/
8866e88¢

5 IIpu3Haku paBeHCTBA

5 IIPSIMOYTOJIBHBIX

TPEYTOJIBHUKOB
5 IIpu3Haku paBeHCTBa
IIPSAMOYTOJIBHBIX

3 TPEYTOJIBHUKOB

) CBOICTBO MeIMAHBI bubnnoreka

4 MPSIMOYTOJIBHOTO HOK

TPEYTOJIbHUKA,

https://m.edsoo.ru/
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MPOBEIEHHOM K

8866e9¢ec
TUTIOTEHY3€
CBOMCTBO MeIUAHBI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEIEHHOM K
TUTIOTCHY3€
Bubnuoreka
PaBHOOepeHHBIC U OK
PaBHOCTOPOHHUE 1
N —. https://m.edsoo.ru/
pey 8866d61a
o Bbubanoreka
IIpu3Haky u CBOMCTBA
LHOK
PaBHOOEPEHHOTO
S https://m.edsoo.ru/
pey 8866d880
o Bbubanoreka
IIpu3Haku u CBOMCTBA
HOK
PpaBHOOEPEHHOTO
TDEVIOIIEHUKA https://m.edsoo.ru/
pey 8866d880
. bubnuoreka
IIpu3Haku u CBOMCTBA
HOK
paBHOOCIPEHHOTO
https://m.edsoo.ru/
TPEYTOJIbHUKA

8866e26¢

HepaBeHncta B
FeOMETPHUH

HepaBeHnctpa B
T€OMETPUHU

bubnnoreka
HOK
https://m.edsoo.ru/
8866e3a2
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HepaBeHncta B
reOMETPUN

W Wl W

Hepasencrsa B

reOMETPUH
. bubnnoreka
3 IIpssMOyTroONbHBIN OK
TPEYTOJILHUK C YTIIOM B 1
4 30° https://m.edsoo.ru/
8866eb22
3 IIpssMoyTonbHBIN
TPEYTOJIbHUK C YIJIOM B
5
30°
bubnnoreka
3 KonTponbnas pabota mo HOK
6 [ teme "TpeyronpHuku" https://m.edsoo.ru/
8866ecbc
bubnmnoreka
3 [TapannensHbIe IPsIMBIE, LIOK
7 HX CBOWCTBA https://m.edsoo.ru/
8866ef64
3 ITareiit nocrynar
8 Esxnuna
Hakpect nexanue,
COOTBETCTBEHHBIE U
O/JIHOCTOPOHHHUE YTJIbI bubmorexa
3 ’ [HOK
o0pa3oBaHHbIC PU
9 https://m.edsoo.ru/
NepeceyeHU 28661086
napauieIbHBIX MPSMBIX -
CeKyIlen
4 | Hakpect nexamue,
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COOTBECTCTBCHHBIC U
OIHOCTOPOHHUC YTJIbI,
00pa3oBaHHBIC MTPU
nepeceyeHu
napauIeTbHBIX MPSIMbIX
CEeKyIlen

Hakpect nexamue,
COOTBETCTBEHHBIC U
OIHOCTOPOHHUE YTJIBI,
0o0pa3oBaHHbIE PU
[IEPECCUCHUU
napajijiCJIbHBIX IMPAMBIX
%1187

Hakpecr nexaruue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE YTIIBI,
o0pa3oBaHHbIE PU
HepeceYCHUH
napajjiCJIbHBIX MPAMBIX
CeKyIlen

Haxkpecr nexariue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTJIBI,
o0pa3oBaHHbIE ITPU
nepeceueHNH
HapajIeNIbHbIX MPSIMbIX
CeKyIeun

bubnnoreka
LHOK
https://m.edsoo.ru/
886613b0

IIpusnax
apajuIeIbHOCTU
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MPSIMBIX Yepe3
PaBEHCTBO PacCTOSIHUM
OT TOYEK OJHOMN MPSIMOH
JI0 BTOPOM IpsiMOM

IIpusnax
napajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUI
OT TOYEK OJAHOUN MPSIMOM
JI0 BTOPOM IpsiMOi

CymMa yrios
TpPEYroJbHUKa

bubnnoreka
LHOK
https://m.edsoo.ru/
8866630

CymMa yrios
TPEYroJbHUKa

bubnnoreka
HOK
https://m.edsoo.ru/
8866f8ba

Bueninue yrisl
TpPEeyroJbHUKa

bubnnoreka
HOK
https://m.edsoo.ru/
8866fasSe

Bremnue yrist
TPEYrOJIbHUKA

KoHnTtponbnas padota mo
teme "[lapannenbHbie
npsiMble, CYMMa yTJIOB
TpeyrojapbHuKa"

Bbubnnoreka
HOK
https://m.edsoo.ru/
8866fcbe

OKpYKHOCTb, XOPAbI U

bubmmoreka
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L[OK

1 JMaMeTp, UX CBOMCTBA https://m.edsoo.ru/
88670800
bubnnoreka

5 Kacarenbnas LIOK

2 | OKpYyXHOCTH https://m.edsoo.ru/
8867092

5 OKpyX HOCTb, BOUCaHHAas

3 B yIOJ

5 OKpY>KHOCTb, BIIUCAHHAS

4 B yIOJ
bubnnoreka

5 ITonstue o I'MT, ILHOK

5 [IPUMEHEHUE B 3aJa4ax https://m.edsoo.ru/
8867013¢
bubnmoreka

5 ITousTue o I'MT, LIOK

6 NpUMEHEHUE B 3aa4ax https://m.edsoo.ru/
88670508

buccekrpuca u
CEepEIMHHBIN
3 MEPIEHAUKYIISIP KaK
reOMETPUUYECKUE MECTA
TOYEK
bubnnoreka

5 OKpY>KHOCTb, OTIMCAaHHAS LIOK

8 OKOJIO TPEYTrOJIbHUKA https://m.edsoo.ru/
88670262

5 OKpy’KHOCTb, OIIICAHHAS
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OKOJIO TPEYTOJIbHHIKA

OKpyXHOCTbH, BIUCAaHHAS
B TPEYTOJIbHUK

bubnnoreka
LHOK
https://m.edsoo.ru/
8867103¢

OKpy’KHOCTb, BIIUCAHHAS
B TPEYTOJIbHHUK

[Tpocreitmue 3agaun Ha
MOCTPOCHHE

bubnnoreka
[HOK
https://m.edsoo.ru/
88671188

IIpocrelimue 3agaun Ha
IIOCTPOEHUE

bubnnoreka
HOK
https://m.edsoo.ru/
886712d2

KonrpomnbHas padora mo
TteMe "OKpy>KHOCTb U
Kkpyr. ['eomerprnueckue
nocTpoeHus"

bubnnoreka
HOK
https://m.edsoo.ru/
88671462

IToBTOpEHME U
000011IeHre 3HAHUI
OCHOBHBIX MMOHATHH U
METOJ0B Kypca 7 Kiacca

bubanorexa
LHOK

https://m.edsoo.ru/
886715b6

Ntoroas KOHTpoOJIbHAS
pabora

bubnnoreka
LHOK
https://m.edsoo.ru/
886716ec

[ToBTOpEHUE U
0000111eHIe 3HAHU
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OCHOBHBIX ITOHATUU U
METOJIOB Kypca 7 Kiacca

IToBTOpEHME U bubnnoreka

000011IeHNe 3HAHU 1 LIOK

OCHOBHBIX TIOHITHH U https://m.edsoo.ru/

METOMIOB Kypca 7 Kiacca 886719bc
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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8 KVIACC

N KosmmuecTBo yacos 1 JJIeKTPOHHbIE
ara
n Koutpoas uugposie
Tema ypoka IpakTnyec U3Y4YeH
/ Bcero HbIE o0pazoBaTe/bH
KHe padorpl | M4
m padoTbI ble pecypchbl
bubnmoreka
[Tapannenorpamm, ero 1 HOK
MPU3HAKHA U CBOMCTBA https://m.edsoo.ru
[88671af2
bubnmnoreka
) [Tapannenorpamm, ero 1 IHOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru
/88671cal
bubnnoreka
3 [Tapannenorpamm, ero | [HOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru
/88671cal
YactHele cnyyau
bubnuoreka
napasuieIorpaMMoB
[HOK
4 | (upAMOYroJbHHK, pOMO, 1
KBaZpaT), X MPH3HAKM 1 https://m.edsoo.ru
AADat), X ip /8867 1dea
CBOICTBa
YactHele cnyyan
bubnuoreka
napasuieorpaMMoB
[HOK
5 | (mpsaMoyroibHUK, poMO, 1
KBaZpaT), X MpH3HAKM 1 https://m.edsoo.ru
AApAT), X ip /88671120
CBOICTBa
6 | YacTHble ciryyan 1 bubnuoteka
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napauicjiorpaMmMoOB

I[HOK

(MpsAMOYTOJILHUK, POMO,
https://m.edsoo.ru

KBaJpar), X MPU3HAKU U 19867209c

CBOICTBa
bubnmoreka

Tpanenus LOK
https://m.edsoo.ru
/88672358
bubnmnoreka

PaBHOOOKas 1 IPSIMOYTOIBHAS HOK

Tpaneuuu https://m.edsoo.ru
/8867252¢
bubnunoreka

PaBHOOOKas ¥ IPSIMOYTOIBHAS LHOK

Tparneunu https://m.edsoo.ru
/88672858
bubnnoreka
[HOK

Merto BOCHHS MEJIUAHBI

able s https://m.edsoo.ru
/88672b14
bubnuoreka
[HOK
EeHTpaJIbHAasi CHAMMETPUS

Henp P https://m.edsoo.ru
/88672b14
bubnuoreka

KontpospHas paboTa o teme LIOK

"YeTblpEXyroapbHUKN" https://m.edsoo.ru
/88672c9a

Teopema darneca u Teopema o bubnuoteka

MPONOPIIMOHATBHBIX OTPE3KAX HOK
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https://m.edsoo.ru
/8867337a

CpenaHsist TMHUS TPEYTOJIbHUKA

Bbubnnoreka
LHOK
https://m.edsoo.ru
/88672¢0c¢

CpenHsist TMHUS TPEYTOJIbHUKA

bubanoreka
LHOK
https://m.edsoo.ru
/88672138

Tpaneuus, e€ cpeaHss JUHUSA

bubanoreka
LHOK
https://m.edsoo.ru
/88672358

Tpanenus, e€ cpeaHss IUHUA

bubanorexa
LHOK

https://m.edsoo.ru
/88673064

[IponopumoHanbHbIE OTPE3KU

buoOmmoreka
LHOK

https://m.edsoo.ru
/88673794

HpOHOpI_II/IOHaJ'ILHBIe OTPEC3KHU

bubnnoreka
LHOK
https://m.edsoo.ru
/88673794

I_[eHTp MaccC B TPCYT'OJIbHHUKE

bubnuoreka
HOK
https://m.edsoo.ru
/886738fc
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buoOmmoreka

2 [TomoOHBIE TPEYTONBHUKH HOK

1 https://m.edsoo.ru
/88673a78
bubnuoreka

2 Tpu npuszHaka mogoous HOK

2 | TpEyrojpHUKOB https://m.edsoo.ru
/88673bac
bubnmnoreka

2 | Tpu npusHaka momaoous LIOK

3 | TpeyrojabHUKOB https://m.edsoo.ru
[88673d52
bubnunoreka

2 | Tpu npusHaka nmomaoous IIOK

4 | TpeyroJbHUKOB https://m.edsoo.ru
/8867400e

2 | Tpwu npusHaka noaoous

5 | TpeyroiabHUKOB

2 | Ilpumenenue nogoous npu

6 | peleHnur NpakTUYECKHUX 3a/1a4
bubnmnoreka

2 | KouTponwsHas paboTa 1mo Teme LIOK

7 | "IlomoOHble TpeyroabHUKH" https://m.edsoo.ru
[8867445a
bubnmnoreka

2 | CoiicTBa muIoOImaAeH LIOK

8 | reomerpuueckux puryp https://m.edsoo.ru
[886745f¢

2 | Dopmyisl 1Sl IIIOMIAAN bubnnoreka

9 | TpeyrojabHUKa, [HOK
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napajjejorpaMmma

https://m.edsoo.ru

/88674860
Bbubnuoreka
3 DopmyIibl 1S TIOIMIAAN OK
TPEYTOJIbHUKA, a
0 . https://m.edsoo.ru
p P /88674222
bubanoreka
3 DopmyIibl IS TIOMIAAN 10K
€yYTOJIbHUKA,
1 EI; }SI.JIJ'ICJ'IO MM https://m.edsoo.ru
P P /88674222
bubanoreka
3 DopmyIibl 1S TIOMIAAN OK
TPEYTOJIbHUKA, 1
2 AP AIIeTOrDAMMA https://m.edsoo.ru
P P /88675288
bubnuoreka
3 DopMyITBI TSI TIOMAIH OK
TPEYTOJIbHUKA, 1
3 HADAILIETOrDAMMA https://m.edsoo.ru
P P /8867542¢
bubanorexa
3 | Bsruucnenue miomanei HOK
4 | CcHOXHBIX GUTYD https://m.edsoo.ru
/88674€78
bubanoreka
3 | Inomanu duryp Ha [HOK
5 | xieryaroii Oymare https://m.edsoo.ru
/8867473¢

[Tnomaan monoOHBIX Guryp

~N WS W

[Tnomaau nogo6HBIX GUryp
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buoOmmoreka

3ajauu ¢ IPaKTUYECKUM LHOK
COZIEp)KaHUEM https://m.edsoo.ru
/88675558
Bbubnuoreka
3a7a4u ¢ MPaKTUYECKUM HOK
COZlep)KaHUEM https://m.edsoo.ru
/88675684
bubnuoreka
Penrenue 3amad ¢ mOMOIIBIO
METO/a BCIIOMOIaTeIbHOM HOK
https://m.edsoo.ru
IIOIIA U /3867490
bubnuoreka
KoHnTtponbhas paboTta 1mo teme IIOK
"ITmomans" https://m.edsoo.ru
/8867579¢
bubanoreka
Teopema ITudaropa u e€ ILIOK
NIPUMEHEHNE https://m.edsoo.ru
/88675918
bubanoreka
Teopema ITudaropa u eé LIOK
IIPUMEHEHUE https://m.edsoo.ru
/88675918
bubnuoreka
Teopema [Tudaropa u eé LHOK
[IPUMEHEHUE https://m.edsoo.ru
/88675abc

Teopema ITudaropa u e€
pUMEHECHNE
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Teopema ITudaropa u eé
IIPUMEHEHUE

Onpenenenue
TPUTOHOMETPUYECKHX
¢$yHKUIMK OCcTpOTro yria

bubanoreka
PSIMOYTOJIBHOTO

LHOK
TPEYTOJIbHUKA,

HOME - https://m.edsoo.ru

TPUTOHOMETPHUUECKHU
p p /88675d32
COOTHOIIIEHUS B
PSIMOYTOJIBHOM
TPEYTrOJIbHUKE

bubanorexa
OcHoBHOE

LHOK
TPUTOHOMETPHUYECKOE
OKICCTEO https://m.edsoo.ru
TOXKJIECTB

/88675144
OcHoOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO
OcHoBHOE
TPUTOHOMETPHUYECKOE
TOKIECTBO

bubanoreka
Kontponbhas pabota no teme 10K

"Teopema IIudaropa u Havana
TpuroHomeTpuun"

https://m.edsoo.ru

/8a1407e8

BHI/ICB.HHI)IG nu IICHTpaJ'II)HI)Ie
YIJIBI, YTOJ MEXIY
KacaTeJIbHOW U XOpI0U

bubanoreka
HOK

https://m.edsoo.ru

/8a1415b2
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Bnucannsie u LHCHTPAJIbHBIC

buoOmmoreka

5 LHOK
VTIIBI, YTOI MEX]TY
3 CACATOIEHON 1 XODION https://m.edsoo.ru
P /82141940
Bubnuoreka
5 BrircanHubie U IEHTpaIbHBIC 1OK
TJIBI, YTOJI MEXK
4 zacaTeiIILHoﬁ " Xoy oif https://m.edsoo.ru
pA /8a141b34
5| VYrusl Mexay XopaaMu U
5| cexkymuMmHu
5 Vsl Mexay Xxopaamu u
6 CEeKyLIUMU
bubanoreka
Brucannsie u onvcaHHbIe
5 .. [HOK
YeThIPEXYTOLHUKH, UX
7 HOUBHAKA 1 CBOHCTEA https://m.edsoo.ru
P /8214086
bubanoreka
Bnucanusie U onmcaHHbie
5 .. [HOK
YeTBIPEXYTONLHUKH, UX
8 OMAHAKH 1 CEOCTRA https://m.edsoo.ru
P /8a1416d4
bubauoreka
Boucandsie 1 onMcaHHbIE
5 . [HOK
YeTBIPEXYTONLHUKH, UX
9 MAHAKH 1 CBOCTRA https://m.edsoo.ru
p /8a1416d4
[IpuMeHenue cBOWCTB
6 BITMCAHHBIX U OMMUCAHHBIX
0 YeTHIPEXYTOJIBHUKOB MTPU

peIHeHI/II/I FeOMeTpI/I‘IeCKI/IX
3a1a4



https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

[IpuMeHeHnne cBOWCTB
BIIMCAHHBIX U OMHCAHHBIX
YETBIPEXYTOIIBHUKOB IIPU
PEIIEHNN T€OMETPUYECKUX
3a1a4y

bubnuoreka
B3aumuoe pacnonoxenue 10K
ABYX OKPYHOCTEH, 00me https://m.edsoo.ru
KacaTeJbHbIe /21410a8
bubnuoreka
Kacanne okpyxHOCTEN LOK
https://m.edsoo.ru
/8al1410a8
KonTtponpHas pabora o teme bubnuoreka
"VTIbl B OKPY>KHOCTH. [HOK
Bnmncannbie u onmmcaHHbIe https://m.edsoo.ru
YETHIPEXYTOJIbHUKHA" /8al141¢c88
IToBTOpEHNE OCHOBHBIX bubnuoreka
MIOHATHI U METOZOB KYpCOB 7 [HOK
U 8 KJ1accoB, 00001enme https://m.edsoo.ru
3HAHUM /8al41ddc
IToBTOpEHNE OCHOBHBIX bubnuoreka
IIOHATHI U METOZOB KYpCOB 7 [HOK
U 8 Kj1accoB, 00001enue https://m.edsoo.ru
3HaHUH /8al4lefe
bubnnoreka
HroroBasi KOHTpOJIBHAS HOK

pabota

https://m.edsoo.ru
/82142368
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IToBTOpEHNE OCHOBHBIX
MOHATHI U METOJOB KYpCOB 7
U 8 KJ1accoB, 00001IeHne
3HAHUM

bubanoreka
LHOK

https://m.edsoo.ru

/8al420ac

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68
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9 KVIACC

TPCYTrOJIbHUKOB

N KosmmuecTBo yacos 1 JJIeKTPOHHbIE
ara
n Koutpoas uugposbie
Tema ypoka IpakTnyec U3Y4YeH
/ Bcero HbIE o0pazoBaTe/bH
KHe padorpl | M4
I padoThI ble pecypchl
bubnmoreka
Onpenenenue OK
TPUTOHOMETPHUUECKHUX 1 1
(ymHKwmi yrios o 0° 10 180° https://m.edsoo.ru
YHEME Y A /8a1424bc
2 | ®opMyJbl IpUBEACHUS 1
bubnuoreka
3 | Teopema kKocuHYCOB 1 HOK
https://m.edsoo.ru
/8a14336¢
4 | Teopema KOCUHYCOB 1
bubnnoreka
5 | Teopema KOCHHYCOB 1 HOK
https://m.edsoo.ru
/8a142d5e
bubnnoreka
6 | Teopema cuHyCOB 1 HOK
https://m.edsoo.ru
/8al42e8a
Teopema cunycoB 1
Teopema cuHycoOB 1
Haxoxnenue IivMH CTOPOH U bubanorexa
9 | BennuuH yrios 1 [HOK

https://m.edsoo.ru
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/8a1430b0

Pemienne TPCYTrOJILHUKOB

bubanoreka
[HOK
https://m.edsoo.ru

/8al42ac0

Pemienne TPECYTrOJIbHUKOB

Bubnuoreka
HOK
https://m.edsoo.ru

/8al42ac0

Pemrenne TPEYTrOJIbHUKOB

bubauoreka
[HOK

https://m.edsoo.ru

/8al42ac0

Pemienue TpeyroabHUKOB

bubaunoreka
LHOK

https://m.edsoo.ru

/8al42ac0

IIpakTHueckoe NpUMEHEHHE
TEOPEM CHHYCOB U KOCHHYCOB

bubanoreka
LHOK

https://m.edsoo.ru

/8al42c3c
[TpakTHyeckoe NpUMeHeHue
TEOPEM CUHYCOB U KOCHHYCOB

bubnmoreka
KonTtponpHas pabota o teme [HOK

"Pemenue TpeyroJbHUKOB"

https://m.edsoo.ru

/8a14392a

[TonsiTue o mpeodpa3oBaHUHU
mogoous

Bubnuoreka
HOK
https://m.edsoo.ru
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/8al43ab0

bubanoreka
COOTBETCTBEHHBIE DIIEMEHTEI [IOK
noJ00HBIX (Uryp https://m.edsoo.ru
[8al43ded
COOTBETCTBEHHBIE DIIEMEHTEI
noJ00HBIX uUryp
Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOPEMA O bubnuorexa
’ 1IOK
MPOU3BEJICHUN OTPE3KOB
CEKVIIIHUX, TeopeMa O KBaapaTe hitps://m.cdsco.ru
YIIHX, Te0p AP /3a14406¢
KacaTeJIbHO’ —_—=
Teopema o mpousBeeHUN
OTPE3KOB XOp/, TEOPEMA O bubnnorexa
’ 1IOK
MPOU3BEJICHUN OTPE3KOB
CEKVIIIHUX, TeopeMa O KBaapaTe hitps://m.cdsco.ru
YIIHX, Te0p AP /3a1441a4
KacaTeJIbHO’ —_—
Teopema o mpousBeaeHUN
OTPE3KOB XOpJ, TEOPEMA O bubnnorexa
’ 1IOK
MPOU3BEJICHUN OTPE3KOB
CEKYIIIUX, TEOpeMa O KBaapaTe hitps://m.cdsco.ru
YIIHX, Te0p AP /3a1442da
KacaTeJIbHO’ —_—————===
bubaunoreka
[Ipumenenue TeopemM B OK
pelIeHuH TEOMETPUIECKUX I
- https://m.edsoo.ru
A /82143106
[IpumeneHue Teopem B bubanorexa
PELICHUU T€OMETPUYECKUX HOK

3aJga4

https://m.edsoo.ru
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/8al1443fc

[TpumeHneHne Teopem B bubamorexa
pELIEHNN T€OMETPUIECKUX LOK
sanau https://m.edsoo.ru
/82144578
KonTtponpHas pabota o teme bubnuoreka
"TIpeoOpazoBanme MOIO0MS. L[IOK
Mertpudeckne COOTHOLIEHUS B https://m.edsoo.ru
OKpyXHOCTH" [8al447a8
OmnpeneneHnre BEKTOPOB. bubnuoreka
®duzndeckuit u HOK

T€OMETPUYECKUN CMBICIT

https://m.edsoo.ru

BCKTOPOB /8a144960
bubauoreka
Cro)XXeHue M BEIYUTaHUE
LHOK

BEKTOPOB, YMHOKCHHUEC
BCKTOpa HAa YHUCJIO

https://m.edsoo.ru

/8al44a8c

Clo)KeHHE U BEIYUTAHUE
BEKTOPOB, YMHOXCHHE
BEKTOpa Ha YKCIIO

bubanoreka
LHOK

https://m.edsoo.ru

/8a144d52
CrnosxeHue U BBIYUTaHHE
BEKTOPOB, YMHOXXCHHE
BEKTOPA Ha YHCJIIO
Pa3noxenue BekTOpa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM

bubnuoreka
Koopaunatsl BekTOpa HOK

https://m.edsoo.ru
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/8al44fbe

CkansipHO€ NMPOU3BEICHHE
BCKTOPOB, €0 NIPUMCHCHUC
JUTSE HAXOKICHUS JUTHH U
yTJIOB

bubanoreka
LHOK
https://m.edsoo.ru
/8a14539¢

CkansipHO€ NMPOU3BEICHNE
BCKTOPOB, €0 NPUMCHCHUC
I HAXOXIACHUA OJINH U
yTJIOB

bubanoreka
LHOK
https://m.edsoo.ru
/8a14550e

Pemienue 3a1au ¢ nomoluiso
BEKTOPOB

bubnnoreka
HOK
https://m.edsoo.ru
/8ald4c3a

Penrenue 3amad ¢ mOMOIIBIO
BEKTOPOB

bubnnoreka
[HOK
https://m.edsoo.ru
/8a1458c4

HpI/IMeHeHI/Ie BCKTOPOB IJIA
peliCHus 3a1a4 (I)I/IBI/IKI/I

KonTtponsHas pabota o teme
"BexTops!"

bubanorexa
LHOK

https://m.edsoo.ru
/8a145b08

JlexapTOBBI KOOPAMHATHI
TOYEK Ha MIOCKOCTH

VYpaBHeHue npamoit

Bbubnnoreka
HOK
https://m.edsoo.ru
/8al45¢c48
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YpaBHeHHE NPAMON

VYpaBHEHUE OKPYKHOCTH

bubaunoreka
LHOK

https://m.edsoo.ru

[8al4635a

KoopanHats! Touek
IepecevdeHmst OKPYKHOCTH U
PSAMOM

bubanoreka
HOK

https://m.edsoo.ru

/82146620

MeToa KoOOpAWHAT MPU
pEIIeHNU TeOMETPUIECKUX
3a/1a4, MPaKTUIECKUX 33729

Meron koopauHaT pH
peIlIeHNH FeOMETPUUECKUX
3ajiay, MPaKTUUECKUX 3aJa4

Meroz KkoOpAuHAT IpH
pELIeHUH T€OMETPUUYECKUX
3aJa4, MPaKTUYECKHUX 3a]a4

KoHnTtponbHas paboTta 1mo teme
" JlekapTOBbI KOOPAMHATHI Ha
MI0CKOCTH"

bubauoreka
HOK

https://m.edsoo.ru

/8al46e0e

bubnuoreka
IIpaBunbpHbIE

LHOK
MHOTOYTOJIbHUKH,

BBIYUCJICHUC UX 3JICMCHTOB

https://m.edsoo.ru

[8al46fda

Yucno n. /InuHa OKpyKHOCTH

bubanoreka
LHOK
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https://m.edsoo.ru

/8a1472¢8

Yucno n. JInuHa OKpyKHOCTH

bubaunoreka
LHOK

https://m.edsoo.ru

/8al4714c

JmnHa 1yru OKpy»KHOCTH

Paagnannas mepa yrina

bubOmmoreka
LHOK

https://m.edsoo.ru

/8al4714c

[Inomans kpyra, cexropa,

buoOmmoreka
[HOK

CerMeHTa https://m.edsoo.ru
/8a147426
Bubnuoreka
[Inomane kpyra, cekropa, [HOK

CECTMCHTA

https://m.edsoo.ru

/82147750

[Tnomane kpyra, cekTopa,
CerMeHTa

bubauoreka
[HOK

https://m.edsoo.ru

/82147750

IMTousgaTue o nBUXECHUU

bubaunoreka
HOK

IJIOCKOCTH https://m.edsoo.ru

/8a147c82
[TapannensHbIM IEPEHOC, bubnnoreka
IIOBOPOT HOK
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https://m.edsoo.ru

/8a147f16
bubnunoreka
5 | IlapannenbHbIN IEpEHOC, IHOK
8 | moBoOpoT https://m.edsoo.ru
/[8al47f16
5 | IlapannenbHbIi IEpeHOC,
9 | mnosopor
6 | IlapamnenbHslil IEpEHOC,
0 | moBopoT
bubnuoreka
6 | IlpumeHeHue NBUKEHUN MPU LIOK
1 | pewenun 3agau https://m.edsoo.ru
/8a1480e2
KonTpomnpHas padora mo
temaM "[IpaBuibHble
6 MHOTOYTOJbHUKH.
2
OKpyXHOCTb. [IBH>KEeHMS
IJIOCKOCTH"
[ToBTOpenue, 060061IeHNE, Bubnuoreka
6 | cucremaruzanus 3HAHUM. LIOK
3 | W3mepenue reomeTpuuecKux https://m.edsoo.ru
BeJIMYMH. TpeyroibHUKU /8a148524
[ToBTOpEeHnue, 060061IeHNE, bubmnoreka
6 | cucremaruzanus 3HaHUH. LIOK
4 | IlapannenbHble U https://m.edsoo.ru
[EPIEHANKYJIIPHBIE TIPSIMbIE /82148650
6 | IloBTOopenue, 0600IICHNME,
5 | cucremaru3anus 3HaHUMU.
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OKpy’>KHOCTb U KpYT.
I'eomeTpuyeckne MOCTPOEHHUS.
VYrabl B OKpYKHOCTH

[ToBTOpenue, 060061ICHNE,
CUCTeMAaTHU3alys 3HaHUH.

6
6 Brincannblie 1 OIIMCAaHHbBIE 1
OKPYXHOCTH
MHOTOYTOJIbHUKOB
bubnnoreka
6 | Hrorosas KOHTpOJIbHAS 1 [TOK
7 | pabota https://m.edsoo.ru
/8a148920
6 | IloBTopenue, 0600IICHNE, 1
8 | cucremarmn3amnus 3HaAHUN
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
NMpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJbTarta
6 I'eomerpus
Pacnio3naBaTh M3y4eHHbBIE TeOMETpUUYECKUE (PUTYPBI, ONIPEeNesaTh UX
B3aMMHOE PAacIoJIOKEHUE, M300pakaTh reoMeTpuYeckue (Urypsl,
6.1 BBINIOJIHATh YEPTEKHU MO YCIOBHUIO 3a1auu. M3Mepsrh JIMHEWHbIE U
YIJIOBbIE BENTMYUHBI. PemaTh 3a/1aun Ha BBIUMCIECHUE JITTUH OTPE3KOB
U BEJIMYUH YTJIOB
Jenate rpy0yro OLEHKY JTMHEHHBIX U YTTIOBBIX BEJIMYMH MTPEIMETOB B
6.2 peanbHON JKU3HHU, pPa3MEpPOB MNPHUPOAHBIX O00BEKTOB. Paznuuars
pa3Mepbl ITUX OOBEKTOB M0 HOPSAAKY BETUUHMHBI
6.3 CTpOoUTh YEPTEKH K TEOMETPUUECKUM 3a7a4am
[Tonp3oBaTHCA MIPU3HAKAMU paBEeHCTBA TPEYTOJIbHUKOB,
6.4 UCIIONB30BAaTh  TPU3HAKM W CBOMCTBA  paBHOOEIPEHHBIX
TPEYTOJILHUKOB TP PEIICHUHN 3a/1a4
65 [IpoBoAMTH  JOTHYECKHE  PACCYXKIACHUS C  HUCIOJIb30BAHUEM
' T€OMETPHUECKUX TEOPEM
[Tonb30BaThCA MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEJMaHbl, MPOBEIEHHON K TUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/1a4
OnpenensTh NapajjieIbHOCTh MPSMBIX C MTOMOIIBIO YIJIOB, KOTOPhIE
6.7 oOpasyer ¢ HUMHU cekymiasi. OnpenensaTh NapauieNbHOCTh MPSIMbBIX C
’ MTOMOINIBI0 PABEHCTBA PACCTOSIHUN OT TOYEK OJTHOM MPSIMOM JJO TOUEK
JIpYrou npsaMou
6.8 Pemrate 3a1aun Ha Ki1eT4aToit Oymare
[IpoBOIUTH BBIUMCICHHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHBIC
6.9 3HAQYCHHS YIJIOB B TEOMETPHUYECKHX 3aJadax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB,




00pa30BaHHBIX MpPU NEPECEUCHUM JBYX NapaUIEIbHBIX HPAMBIX

ceKymeﬁ. Pematn MMPAKTUYCCKUC 3a/1a91 Ha HAXOKACHUC YTIJIOB

6.10

Bnanetp mMOHATHEM TIeOMETPUYECKOIO MeCTa TOYeK. YMeTb
OTIpeNeNiATh OMCCEKTPUCY yIa W CepeAMHHBIA NEePHEHIUKYISAP K

OTPE3KY KaK 'COMCTPHIYCCKHUEC MECTA TOUYCK

6.11

DopMyIMpOBATH OMpPEAEIIEHUS OKPY>KHOCTH W Kpyra, XOpAbl M
JMaMeTpa OKPYKHOCTH, IIOJb30BaThbCd HMX CBOMCTBAaMHU. YMETh

MPUMEHSTH 3TH CBOWCTBA MIPU PEIICHUH 337124

6.12

Bnaners moHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHHKA OKPYXHOCTH,
yMeTb HaxoauTh e€ ueHTp. Ilomp3oBaTbes (akTamMu O TOM, YTO
OHMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAOTCS B OJTHOM TOUKe, U
O TOM, 4TO CEPEIAHMHHbIE NEPHEHAMKYJAPBl K CTOpOHAM

TpeyrojbHUKa NePeceKaloTcsl B OAHON TOUKE

6.13

Brnagerp moHsATHEM KacaTeNbHOM K OKpPY>KHOCTH, I0JIb30BATHCA
TEOPEMOl O NEPNEHIUKYJISIPHOCTH KacaTeIbHOW M pajauyca,

HpOBeﬂéHHOFO K TOYKC KaCaHHA

6.14

ITonp30BaThCS HpOCTGI;'IHII/IMH TCOMETPUICCKMUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBO,Z[I/ITB OCHOBHBIC T'COMCTPHUUYCCKUC IMOCTPOCHHA C IIOMOIIBIO

LUPKYJIS U JINHEUKU

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomeTpus

6.1

Pacno3naBath OCHOBHEIE BHIbI I-IeTBI];)éX}’l"O.]'II)HI/IKOB, nX 5JICEMCHTHI,

MOJIb30BAaThCS UX CBONMCTBaAMU IIpU pCUHICHUH IT'COMETPUUCCKUX 3aJ1aYq

6.2

HpI/IMeHﬂTB CBOIMCTBa TOYKH nepeceucHus McJuaH TpPCYyroJIbHUKa

(eHTpa Macc) B pEIICHUH 3aa9

6.3

Bnaners nonsTHEM cpeaHEH JIMHUM TPEYroJbHHKA W TPAICLMH,
OPUMEHATh WX CBOICTBa NpU pPELIEHHH TE€OMETPUUYECKUX 3ajad.
[Tonws3oBatbest TeopeMont Qaneca U TEOPEMOH O MPONOPLHOHATIBHBIX

OTPE3KaX, IPUMCHATDH UX JIJIA PCHICHWA ITPAKTUYCCKUX 3a1a4




6.4

[lpuMeHsiTh TpPU3HAKK TOAOOHMS TPEYTOJEHUKOB B  PEHICHUH

TCOMCTPUUCCKUX 3aaa4

6.5

[Tonb3oBaTbes TeopeMoil Iludaropa mist pemieHus: reoMeTpUIeCcKUuX
U npakThyeckux 3anad. CTpouTh MaTeMaTHYECKyl0 MOJENb B
MPAKTHUYECKHX 3a7a4axX, CAaMOCTOSTENIbHO JIeNaTh YepTEX U HAXOAUTh

COOTBCTCTBYIOIINEC NJINHBI

6.6

Brnagers noHsaTusMu CHHYCa, KOCMHYCa U TaHTCHCAa OCTpPOTrO Yyrjia
MMPAMOYT'OJIBHOI'O TPEYIOJbHUKA. ITonp30BaThCd PTUMHM HOHSITHSIMH

AJId pCHICHUSA MPAKTUYCCKUX 3alayd

6.7

Borancnare (pa3iuyHbIME CcIIOCOOaMH) IJIOMIAAL TPEYTOJIbHUKA U
IUIOIIA/Id MHOTOYTOJBHBIX GUryp (moyib3ysch, Ine HeoOXO0IuMo,
KaJIbKyJIATOpOM). IIpUMEHATh Mony4YeHHbIE YMEHMS B IPAKTUYECKUX

3a7a4ax

6.8

Bnagetp TNOHATHSIMM  BOHMCAaHHOTO W LIEHTPAJbHOrO  yIJIa,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIiax MEXIy XOpAamu
(CeKymmMMH) U yriie MEXIy KacaTeIbHOW M XOpIOW NpH pelieHUuU

TCOMECTPHUYCCKUX 3aaaY

6.9

Bnagere moOHATHEM OIMCAHHOIO qupréXYFOJ'ILHI/IKa, IIPpUMCHATDb

CBOMCTBA OIMCAHHOT'O ‘-IGTI)IpéX}’FOJII)HI/IKa Ipu pCUICHUH 3a1a4

6.10

[IpuMeHATh NOJNy4YEHHBIE 3HAHMS Ha IPAKTUKE — CTPOUTH
MaTEMaTUYECKUE MOJEIH IS 3a7a4 PEaIbHOM JKU3HHU U IIPOBOJMTH
COOTBETCTBYIOIIME BBIUMCIEHUS C TPUMEHEHHEM TOA00HS |

TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOXOAUMO, KAJIbKYJISITOPOM)

9 KUIIACC

Kon
MPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUN OCTPBIX YIJIOB, HAXOJUTh C UX
MOMOUIBIO PA3JIUYHBIE IEMEHTHl NPSIMOYTOJIBHOTO TPEYrOJbHUKA
(«pemieHue TPAMOYTOJIBHBIX TpeyrojabHUKOB»). Haxomauts (c
MOMOUIbIO KAJNbKYJSATOpA) JUIMHBI W YIJIBI JUIsl HETaOJIUYHBIX

3HAYEHUH




6.2

ITonp3oBaTbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JJIsi HAXOXKJIEHUSI COOTHOIIEHHM

MECKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JUISI HaXOXICHUS
pa3IMYHBIX 3JEMEHTOB TPEYTOJbHUKA («PEUICHHE TPEYTrOJIbHUKOBY ),

MMPUMCHATDH UX IIPU PCIICHHUU 'COMCTPHUICCKUX 3a1a1

6.4

Bnagers monsTusiMu mpeoOpa3oBaHus MOAO0OMS, COOTBETCTBEHHBIX
31eMeHTOB moAo0HbIX (uryp. [lonb3oBatbest cBOCTBaMH MOI00US
MPOU3BOIBHBIX QUTYP, YMETh BBIYUCIIATH JUIMHBI K HAXOIUTh YTJIBI Y
noa00HBIX Guryp. [IpuMeHATh CBOMCTBA MOMOOMS B MPAKTUYECKUX
3aJayax. YMeTb MPUBOAUTH MPUMEPbl NOAOOHBIX ¢Guryp B

OKpY?KaroueM MUpe

6.5

ITonw30BaThCs TEOpEMaMH O IMPOMU3BCACHUNU OTPE3KOB XOpAa, O

MMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

6.6

[Tonp30BaThcst BEKTOpamMu, TMOHUMATh WX TEOMETPUUYECKUM U
¢buznyecKkuit CMbICI, TPUMEHATh UX B PEIICHUH F€OMETPHUUYECKHX U
buznueckux 3amad. [I[puMeHsITH CKaNsipHOE MPOU3BEACHUE BEKTOPOB

AJI1 HAXOXKACHUA NJIMH U YITIOB

6.7

ITonp30BaThCS METOJIOM KOOpAWHAT Ha INIOCKOCTHU, IPUMCHATH €I'0 B

PCIICHUN TCOMECTPUUCCKUX U MTPAKTUYCCKUX 3a/1av

6.8

Bnagers NOHATUSAMM NPAaBWIBHOTO MHOTOYIOJbHHMKA, JJIMHBI
OKPYHOCTH, JJIUHBI JYTM OKPY>KHOCTH M paJUaHHON MEpHI YIUIa,
YMETb BBIUMCISATH IUIOIIAJL Kpyra u ero 4vacrted. IlpumensTs

MMOJIYYCHHBIC YMCHUA B MIPAKTHYCCKUX 3aJavdax

6.9

HaxoauTe ocuM WIM LEHTPBl CUMMETpUU (QUTyp, TNPUMEHATH

JBHXXCHUA ITIJIOCKOCTHU B HpOCTGfIIIIHX clrydasax

6.10

[IpumMeHsATh TMONyYeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTH
MaTeMaTUYeCKUe MOJIETHU JJIA 3a7a4 pealbHOM JKU3HU U MPOBOJUTH
COOTBETCTBYIOIINE BBIUUCICHUA C MPUMEHEHHEM TMOA00us U
TPUTOHOMETPUUYECKUX (QYHKIMH (HOJB3ysACh, TAe HEOOX0IHUMO,

KaJIbKYJIATOPOM)




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COACPKAHUSA
6 ['eomeTpus
HauvanbHbpie moHsTHS reoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. YTOII.
6.1 Bunbl yrinos. BeprTukanbHble M CMeXHblE yribl. buccekrpuca yria.
' Jlomanas, MHoroyroipHuk. llapamienbHOCTP W NEPIEHIUKYJISIPHOCTD
MPSIMBIX
62 Cummerpuunble  purypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
. [TprMepbl CHMMETPHUH B OKPYKAIOLIEM MUPE
63 OcHOBHBIE IIOCTPOEHHUS C MOMOUIBI0 LUPKYJS U JUHEUKH. TpeyrojpHUK.
' BricoTa, Mmennana, OuccekTpuca, ux CBOMCTBA
6.4 PaBHOOepeHHBIN ¥  PaBHOCTOPOHHUN TpeyrojbHUKU. HepaBeHcTBO
. TpPEYroJbHUKA
65 CpoiicTBa W NpU3HAKU PABHOOEIPEHHOrO TpeyrojibHUKa. I[Ipu3Haku
' pPaBEHCTBA TPEYTOJILHUKOB
6.6 CpolicTBa M TNpU3HAKK MapajuleNbHbIX npsAMbiX. CymMMma  yrioB
' TpeyroibHUKa. BHElIHNE yIiibl TpeyrojbHUKA
[IpssMmoyronbHblid  TpeyrodpHUK. (CBOWCTBO MeAMaHbl MNPSIMOYTOJBHOIO
6.7 TPEYroJIbHUKA, NPOBEAEHHOM K runoreHyse. [Ipu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. IIpsIMOYTroJIbHBIN TPEYTOJIIBHUK C YIJIOM B
30°
HepaBencTBa B reoMeTpuu: HEpPaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa O OoJyiblieM Yyrjie W OOJbIIeH CTOpPOHE
TpeyrojabHuKa. [leprenauKysp U HaKJIOHHAs
6.9 I'eomeTprueckoe MecTo TOueK. buccekrtpuca yria ©  CepeJUHHBIN
' NEPIEHIUKYIISP K OTPE3KYy Kak reOMEeTpUYEeCKHe MeCTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa M JuMaMeTp, HX CBoicTBa. B3aumHoe
6.10 pacrojoKeHUEe OKpPYKHOCTHM U mnpsaMoi. KacarenpHas M cekymas K
OKPYXHOCTHU
6.11 OKpy’XKHOCTb, BIHMCaHHAsl B yroyl. BrnucaHHas v onucaHHash OKPYXHOCTHU




TPEYrOJIbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus

6.1 UYetepipéxyronbHuku. [lapamienorpamm, ero npu3HaKyu U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

63 Tpanenus, paBHOOOKas Tpamenusi, e€ CBOHCTBA M  NPU3HAKH.
. [IpsimoyronbHas Tpanenus

64 Meron ynBoenusa menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUU TPEeyrojibHUKA U Tpanenuu. LlenTp Macc TpeyrosibHuKa

6.6 [TonoGue TpeyronbHuKoB, Kod(duuuent noxodus. Ilpusnaku nomodus
' TpPeyrojabHUKOB. [I[puMeHenne nogoous npu peleHu NpakTUYECKUX 3a/1a4

6.7 @opmynbl Ui TUIOIIAAM TPEyrobHMKA, MapajienorpaMma, pomba u
' Tpaneuuu

6 CpoiicTBa TuIomiaae reomerpudeckux ¢uryp. OTHoIIEHHE ILIOMmAaeH
' o J00HBIX uUryp

6.0 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa npu pemeHun
' IIPAKTUYECKUX 3a7a4

CuHyc, KOCMHYC, TaHT€HC OCTPOrO yrja MNPsIMOYIOJIbHOIO TPEYIrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKJIECTBO. [pUrOHOMETpUYECKHE
¢ynkuuu yrinos B 30°, 45° u 60°

6.12 BrycaHHbIE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpIOH.
' VYTIbl MEXKIY XOpAaMHU U CEKYIIUMU

6.13 BrnycaHHbIe U ONMCAHHBIE YETHIPEXYTOIbHUKU

6.14 B3anmHoe pacnonoxkeHue AByX OKpyxkHocTed. KacaHuwe OkpyKHOCTEH.
' OOu1re KacaTeabHbIE K IBYM OKPYXHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 I'eomeTpus
6.1 Cunyc, xocuHyc, Tanrenc yrioB or O gmo 180°. OcHoBHOe
' TPUTOHOMETpHUECKOoe TOXkAecTBO. DopMyIibl IpUBeIeHUS
Pemenue TpeyronbHukoB. Teopema KOCUHYCOB U TeopeMa CuHycoB. Pemenue
6.2 IIPAKTUYECKHUX 33Ja4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema O NpPOU3BEAECHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHUU
' OTPE3KOB CEKYIIHNX, TEOpeMa O KBaJpare KacaTelIbHON
Bektop, nmnumHa  (MOAYJb)  BEKTOpA,  COHAIPABJICHHbIE  BEKTOPBI,
65 IIPOTUBOINOJIOKHO HAINpPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepaluu Haja BeKTopamu. PasnojkeHue BeKTopa o
JIByM HEKOJUIMHEAPHBIM BEKTOPAM
6.6 Koopaunats! Bektopa. CKansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XJIEHUS JUIUH U YTJIOB
JlexapToBBI KOOPIMHATHI HA IJIOCKOCTH. Y PABHEHUS MPSAMOU U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHUE OKPYKHOCTEH U MPSAMBIX. MeTOA KOOpAMHAT U €T0
MpUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jnuna okpyxHocTu. I'pagycHas U paguaHHasi Mepa yria, BHIYMCIECHUE JJIUH
' YT OKPYKHOCTEH
6.10 [Imomane kpyra, cekTopa, CerMeHTa

6.11

JIBuKeHHs] TJIOCKOCTH W BHYTPEHHHE CHUMMETpHH (QUryp (3JeMeHTapHbIe

npeacrasienus). [lapamnensusiit neperoc. [loBopot




HHPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBePsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHON NMPOrPaMMbl OCHOBHOIO
o0mmero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MNOHATUAMU: MHOXKECTBO, IOJIMHOKECTBO,
ornepanuy HajJ MHOKECTBaMHU; YMEHHUE ONEpUPOBATh IOHATHUAMH:
rpad, cBsa3HBIN Tpad, NepeBo, LUKI, MPUMEHITh WX MPU PEUICHUU
3aJa4; yMEHHME HCHOJb30BaTh TIpaduueckoe MpeACTaBICHUE
MHO’KECTB JUIsl OMHCAaHUSl PEAlbHBIX IPOILIECCOB U SBJICHUH, MpPU

peLIeHUH 3ajay U3 IPYTUX YUeOHBIX IPEIMETOB

YMeHnue ONCpHUPOBATH NHOHATUAMMU: OMIPCACIICHHUEC, aKCUOMA, TECOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHE pacClo3HaBaTb HUCTHHHBIC MW JIOKHBIC
BBICKA3bIBaHUA, MNPUBOAWUTL MNPUMCPBI WU KOHTPIIPUMCPLI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHUH

YMeHHe onepupoBaTh MOHATHAMU: HATYPAIBHOE YHCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HATypaJIbHBIX YHUCEN, IPU3HAKU
JIETTMMOCTH, IIeJI0€ YHCIIO0, MOJYJb YuClia, OOBIKHOBEHHAs IpOoOb M
JecsaTU4Has Apo0b, CTAHJAPTHBIN BUJ] YKCIIa, PALlMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YMCIIO, apu(METUUYECKUI KBaJApaTHBIH KOPEHb;
YMEHHME BBINOJHATH JCHCTBHSI C YUCIAMH, CpPaBHUBAaTbh H
yIOpAIOYMBATh YHCJIA, IPEACTABIATH YHUCIA HAa KOOPAMHATHOU
IOPSIMOM, OKPYIVIATH YMWCIIA; YMEHUE JeNaTh NPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCIECHUM

VYmMmenne ONeprupoOBaTh MOHATUAMU: CTCIICHDL C LECJBIM ITOKA3aTCIICM,
apu(METHUECKUI KBaIPATHBIH KOPEHb, MHOTOWICH, alreOpandeckas
Ipo0b, TOXKIECTBO, 3HAKOMCTBO C KOPHEM HATypalbHOW CTCTICHH
OOJIbIIIC ©MUHMIIBI, YMEHHE BBIMOJHATH Pacdy€Thl Mo (opmyiam,
npeoOpa3oBaHus IMENbIX, IPOOHO-PAMOHANBHBIX BBIPAXKCHUN H
BBIPOKEHUI C KOPHSAMU, Pa3I0KEHHE MHOTOYWICHA HA MHOXHTEJIH, B
TOM 4YHCIE C HCIOJIb30BaHHEM (OpMyN Pa3HOCTH KBaApaToB M

KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBath MOHATUSAMU: YHCIOBOE PAaBEHCTBO, YpaBHEHHE




C OJHOW MNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHUE PEllaTh JUHEIHbIC U KBAIPaTHBIC YPaBHEHHUS,
IpOOHO-pAMOHAIEHEIC YPaBHEHUS C OJIHOM TEPEMEHHOM, CUCTEMBI
JBYX JIMHEHHBIX YPaBHEHUH, JINHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble W JIpOOHO-pAllMOHAIbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM, B TOM 4MCIE€ IPHU PEIIEHUM 3aJad W3 JIpPYrux
OpEeIMETOB UM IPaKTUYECKUMX 3a7ady; YMEHHE HCII0JIb30BaTh
KOOPAVHATHYIO TPAMYI0 M KOOPJUHATHYIO IUIOCKOCTb  JUIA

n300paKeHHsI pelICHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (GYHKUIMA, Tpapuk (yHKIHH,
HyM (QYHKOUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, HPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HauOOJbIIEE M HAWMEHbBIIEE 3HAUYCHUS
GyHKIHIH; yMEHHe ONEpUPOBATH  TOHATHSIMH: npsMas
OPONOPLUMOHATBHOCTh,  JIMHEHHas  (yHKIMS,  KBaJpaTHYHAs
byHKIMsI, 0OpaTHas MPOMOPIMOHAIBHOCTh, Tapabomia, runepbona;
YMEHHE CTPOUTHh TpaduKku (QYyHKIUH, UCIONB30BaTh IpaduKu s
ONpeeICHUsI CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PEIICHUS
3a1a4 U3 OPYTUX Y4eOHBIX MPEIMETOB U PEajbHOM >KU3HU; YMEHUE

BbIpaXkaTh (OpPMyJIaMU 3aBUCUMOCTH MEX1y BEIMUYUHAMU

YMeHnE ONneprupoBaTh IIOHATUSAMU: OCICa0BAaTCIbHOCTD,
apupMeTHuecKkass M TEOMETpHYEeCKas IPOrPEecCHM; yMEHHe
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEH, (POPMYIIBI CYMMBI U
o0I1ero 4wieHa MpH PelIeHUH 337ad, B TOM YHCIE 3aJa4 U3 JIPYTUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HH

YMeHne pemarh 3aa4u pa3HbIX THUIOB (B TOM YHCIIC HA MPOIEHTHI,
JONM W 4YacTH, JABIDKEHHE, paboTy, IIeHy TOBAapOB U CTOUMOCTH
MOKYTIOK ¥ YCITYT, HAJIOTH, 3aJa41 U3 00JIaCTH YIIpaBICHUS JIMUHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBIISITh BBIPAKECHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHCTEMBl MO YCJIOBHUIO 3a/1a4H,
HCCIIEI0BATh MOJy4YEHHOE pelieHue u OLICHUBATh

IPaBI0NO0I00HOCTb MOJYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBath NOHATHIMHU: (PUTYpa, TOUKA, OTPE30K, psIMasi,
oy, JIOMaHas, yToJI, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEyrOJIbHUKH,
HOpSMOYTOJIbHBIM TpeyrojabHUK, MeJIuaHa, OUCCEKTpUCa U BbICOTA

TPEYTOJIbHUKA,  YeTBIPEXYTOJbHHUK,  Tapajuiesorpamm,  pomo,




IPSMOYTOJIBHUK,  KBajgpaT, Tpameuus; OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (HUTypamu;
YMEHHE penaTh 3a/1a4d, B TOM YHCJIE U3 MOBCEAHEBHOMN XU3HH, HA
HaXO0XKJ€HUE I€OMETPUUECKUX BEIUYMH C IPUMEHEHUEM U3Y4YCHHBIX

CBOWCTB GuUryp u pakToB

10

YMeHue onepupoBaTh MOHATUSMH: PABEHCTBO (HUTyp, PaBEHCTBO
TPEYTOJILHUKOB; MapaJIeIbHOCTh U MEPIECHAUKYISIPHOCTh MPSMBIX,
YTOJI MEXKIY TMPSMBIMH, MEPHCHAUKYISAP, HAKIOHHAS, IMPOCKIHS,
nogobue  uryp, TOmOOHBIE  TPEYrOJBHUKH,  CHMMETPHS
OTHOCUTEIILHO TOYKU W TIPSMOH; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  HapalielbHOCTh U

NEPHEHANKYIJSIPHOCTD IIPSMBIX B OKPYKalOIEM MUPE

11

YMeHue onepupoBaTh MOHATHSAMM: JJWHA, PAacCTOSHHUE, YTOJ
(BeMIMYMHA yTia, CHHYC U KOCHHYC yTja TPEeyrojbHHKA), TUIOIIA/b;
YMEHHE OLICHUBAThH pa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE MPUMEHATh (OPMYJbl MEpUMETpa U IJIOLAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAJN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuleJenuIe/a; YMEHUE MIPUMEHATh MPU3HAKU
paBEHCTBAa TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOIICHUS IS

BBIYMCJICHUA TJIUH, paCCTOHHHﬁ, IUIomaae

12

YMmenue wu3o0paxarbh IUIOCKME (UIyppl M UX KOMOMHAIMH,
IPOCTPAHCTBEHHbIE (UIYpPBl OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHHe OmnepupoBaTh MOHATUSAMHU: IPSIMOYIOJIBHAs — CHCTEMA
KOOpJIMHAT;, KOOpPAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEIECHUE BEKTOpAa HA 4YHCIO, CKaIsIpPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPbl M KOOPAMHATHI IS
IIPEACTABJICHUS JAHHBIX W PELICHMS 3a]ad, B TOM YHCIIE U3 JPYTHX

y‘le6HLIX npeaAMCTOB U peaﬂBHOﬁ KHN3HU

14

VYMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE U KPYIOBBIE
IUarpaMMbl, TaONMUIBI, CpeaHee apudmerHyeckoe, MeaHaHa,
HauOoJIbllIee U HaMMEHbIIee 3HaYeHUs, Pa3Max YHUCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HMHTEPIPETHPOBATE M  MPEOOPa3OBBIBATH

nHGbOpMaIMIO, NPEJICTABICHHYI0 B TaOIUIAX W Ha auarpammax,




OTpakarolllyl0 CBOMCTBA U XapaKTEPUCTUKHU PEAIbHBIX MPOLIECCOB U
SBJICHUH; yMEHHE paclo3HaBaTh HM3MEHUUBBIE BEIMYUHBI B

OKpYXarolleM MUpe

15

YMeHne onepupoBaTh MOHATHUSAMU: CIyYaWHBIM OMBIT (CIIy4alHBIN
SKCTICPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXO.)
CIIy4aifHOTO ONBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
yMEHHE HAaXOAUTh BEPOSITHOCTH CIyYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU; YMEHHE peliaTh
3aJjaud METOJOM OPraHM30BaHHOTO Iepebopa U ¢ HUCIOJIb30BAaHUEM
MpaBUJia YMHOXKCHHUS, YMECHUE OIEHUBATH BEPOSTHOCTH PEATBbHBIX
COOBITHI U SIBICHU, IOHUMATh POJIb MPAKTUUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpPYXAIOIIEM MHpPE WU B IKU3HU;
3HaKOMCTBO C TOHSTHEM HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEII U €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMenue BbIOUpaTh MOAXOASIIUNA W3YYCHHBIH METOJ IS PEIICHUS
3a1a4M, MPUBOJAUTH IPUMEPBI MATEMaTUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIEC U KU3HU, PACIO3HABATh NPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIMCHIBATh OTJIEJbHBIC BBIJAIONIUECA PE3YJIbTATHI,
IIOJIyYCHHBIE B XOJI€ Pa3BUTHs MATEMATHUKU KaK HAYKH, IPUBOIAUTH
NpUMEpPbl  MAaTEMATHYECKUX OTKPBITMA W HX aBTOPOB B

OTE€UYECTBEHHOW U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Yucna v BIYUCICHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LETBIX YACET

1 OOBbIKHOBEHHBIE M JECATUYHBIE JpOOM, TPOLEHTHl, OECKOHEUHBIC
' MepHOANYECKHEe IPooH

13 Pannonaneupie uucna. ApudmeTHyeckue OMNEpalud C PalUOHAIBHBIMU
. YUCJIAMHU

L4 JletictButenbHble yncia. ApudMETHYECKHE ONEpaIiu C JIeHCTBUTECIBHBIMU
. YUCIAMHU

s [TpuOnmxE€HHbIE BBIYKMCIEHUS, MpaBUiIa OKPYIVIEHHS, NPUKHIKA W OLIEHKa
' pe3yabpTaTa BEIYMCICHUN

2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BhIpa)KeHUsI (BBIPXKEHUS C IEPEMEHHBIMH )

55 Crenenp c nenbiM nokasarenieM. CTeNeHb C pallMOHAJIbHBIM IOKAa3aTeEM.
. CaoiicTBa cTeneHu

2.3 MHorouneHst

2.4 Anrebpanueckas 1pooOb

55 Apudmernueckuii  KopeHb  HaTypajdbHOH  cremeHu.  [leiictBusa ¢
' apru(METHYECKUMH KOPHAMHU HATypaIbHOMN CTEIIEHN
3 VYpaBHEHUs 1 HEpABEHCTBA

3 Lensle u npoOGHO-panMoHaNbHbIE ypaBHEHHSA. CHCTEMBl U COBOKYIHOCTH
' ypaBHEHUH

35 Lensle u npoOHO-panoHaIbHble HEpaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB

33 Pemrenne TekCTOBBIX 33714

4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATEILHOCTEN

4.2 Apudmernueckass u rTeomerpuueckas mnporpeccud. Dopmyna  CI0XKHBIX




IIPOLICHTOB

5 OyHKIUH
OyHkua, crnocodsl 3amanus  GyHkumu. [paduk  dyHknuu. OOIacTh
ONpeNieIeHus W MHOXXECTBO 3HaueHM ¢yHkumu. Hymum  ¢dyHkmm.
5.1. [IpomMexxyTKH 3HAaKONOCTOSHCTBA. I[IpOMEXYyTKHM MOHOTOHHOCTH (DYHKIIHH.
MaxkcumyMbl 1 MUHEMYMBI QyHKIUH. Hanbomnpiiee n HanMeHbIee 3HaUYCHHE
(GyHKIIUU Ha TPOMEKYTKE
6 Koopannats! Ha IpsIMO U INIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPIMHATHI HAa TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 ux cBoicTBa
7.2 TpeyroapHuk
7.3 MHOroyrojabsHuUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3Mepenne reoMeTpu4ecKix BETUIH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padms




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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HOACHUTEJIBHAA 3AIIMCKA

B coBpemenHOM 1HGPOBOM MHUpPE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHUS MPAKTUICCKUX MPUI0KCHHM, TaK U
X pPOJM B 0Opa3oBaHWHU, HEOOXOAMMOM Ka)XJIOMy 4eloBeKy. Bospacraer umcio
npodeccuii, mpu OBJIaJIECHNN KOTOPBIMU TpeOyeTcs Xopolasi 6a3oBas MOATOTOBKA B
00J1aCTH BEPOSTHOCTH U CTATUCTHKH, TaKasl MOJArOTOBKA Ba)KHA JJI TIPOJOJIKEHUS
o0pa3zoBaHus U JIJIs1 YCTICIIHON MpodecCuOHaTIbHON Kapbhephl.

Kaxp1ii 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHS Ha OCHOBE UMCIOIIHUXCS Y
HETO JaHHBIX. A 1J11 000CHOBAaHHOTO TIPUHSATHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WK M30bITKa MHPOpMAIIUH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO 103TOMY OCTpO BCTajga HEOOXOAUMOCTh c(opMupoBaTh Yy
oOydaromuxcsi GyHKIIMOHATBFHYIO TPaMOTHOCTh, BKIIIOUAIOIIYIO B Ce0s B Ka4eCTBE
HEOTHEMJIEMON  COCTABIJISIIOIICH  YMEHHME  BOCIPUHUMATh W KPUTHUYECKU
aHAIM3UPOBaTh MH(OPMAITHIO, PEICTABICHHYIO B Pa3IMYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX pEabHBIX IMPOIIECCOB W 3aBUCHUMOCTEH,
IIPOU3BOAUTH IPOCTEUIINE BEPOATHOCTHBIE PACUYETHI.

3HaKOMCTBO B yu4eOHOM Kypce ¢ OCHOBHBIMH IPHUHIIMIIAMHU cOOpa, aHaIu3a u
MIPEICTABIICHUS JAHHBIX W3 Pa3UYHBIX cdep KU3HU OOIIeCTBA M TOCYJIapCTBa
npuoOmaeT oO0ydarmmxcs K OOIIECTBEHHBIM HWHTEpecaMm. V3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAaET HABbIKM OpraHU3alluM Tepedopa U mojacuéra yducia
BapHAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMH T€OPUU
rpadoB co3maét MareMaTrndeckuil GyHIaMEeHT 11 HOPMUPOBAHKS KOMIIETEHITUN B
obnactu uHGOPMATUKU U TUGPOBBIX TexHONOrui. [Ipn M3ydeHUN CTaTUCTUKHU U
BEPOSITHOCTU 00OTallalTCcsl MPECTaBlIeHUs OOyYaroluuxcsi O COBPEMEHHOU
KapTHHE MHpa W METOJax €ro HCCIelOoBaHus, (GOPMUPYETCS TOHUMAaHHUE POJIU
CTaTUCTUKH KaK NCTOYHUKA COIMAIILHO 3HAYMMON MH(DOPMAITNU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIUICHHUSI.

B cooTBeTcTBUM ¢ JMaHHBIMH LETISMUA B CTPYKTYpE NPOrpaMMmbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIIETr0 0Opa30oBaHHUs BbIJICICHBI
CIIeyIOIINe CoAepkKaTenbHO-MeTonnyeckue nuann: «l[IpencraBneHne AaHHBIX U
omHcaTellbHasl CTAaTUCTHUKA», «BeposSTHOCTE», «DIEMEHTBHl KOMOWHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencrapnenre TaHHBIX U ONMUCATEIbHAS CTATUCTHKAY
CIIY’KUT OCHOBOM JIJ1sl (pOPMUPOBAHUSI HABBIKOB PA0OTHI C HH(POPMALIMEH: OT YTEHUS
¥ MHTEpHIpeTanuu WHPOpMaIuy, MPEeACTaBICHHON B Ta0IUIlaX, HA TUarpaMmax u
rpadukax, m0 cOopa, TPEACTABICHHUA W aHAJIW3a JAHHBIX C HCIIOJIb30BAHUEM
CTAaTUCTUYECKUX XapPAaKTEPUCTUK CPEIHUX W paccemBaHus. Paboras ¢ naHHBIMU,
oOyyJaroliecsi y4yaTcsi CUMTBIBAaTb W WHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATh,



ApryMEHTHPOBaTh M KPUTHUKOBATH MPOCTEUIINE TUMOTE3bl, PA3MBILLIATH HAJ
¢dakTopamMu, BBI3BIBAIOIIMMH W3MEHUMBOCTh, W OIEHWBATh WX BIHSHUE Ha
paccMaTpUBAEMbIE BEJIUUYHUHBI U MPOIIECCHI.

NHTynTHBHOE TIPENCTABIECHUE O CIyYallHOM W3MEHYMBOCTH, HMCCIICIOBAaHUE
3aKOHOMEPHOCTEN M TEHICHUUM CTAHOBUTCS MOTHUBUPYIOLIEH OCHOBOW A
M3YyUYECHUs TEOPUHU BEPOSITHOCTEHW. bonbiioe 3HaUeHHME HUMEIOT MPAKTUYECKUE
3aJlaHusA, B YACTHOCTH ONBITHI C KJJACCUYECKUMH BEPOSITHOCTHBIMU MO/ICIISIMH.

[ToHaTHE BEpPOSATHOCTH BBOJUTCA KaK Mepa IMpaBIONOA0OHsS CIydalHOTO
coopiTust. [lpu wm3ydeHMM y4yeOHOTO Kypca oOydarommecss 3HAKOMSTCS C
MPOCTEUIINMUA  METOJAMU  BBIYMCIIEHUS  BEPOATHOCTEM B  CIIYYaWHBIX
3KCIIEPUMEHTAX v PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU HCXO/IaMH,
BEPOSTHOCTHBIMH 3aKOHAMHU, MO3BOJISIIOIIMMHK CTaBUTh M PEIlaTh 0oJiee CIOKHBIC
3aMaun. B y4eOHBIM Kypc BXOMSIT HadallbHbIC NPEACTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOUIUXCS C
MHOKECTBAMU M OCHOBHBIMH ONEPALMSIMHU HAJl MHOYKECTBAMH, PACCMATPUBAKOTCA
MIPUMEPBl TPUMEHEHUS U1 PEIICHUS 3a7ad, a TAKXKE HCIOJIb30BaHUS B JIPYTHUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaMeTax.

B 7-9 knaccax usywaercs y4eOHBINM Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOpBIA  BXOAST paszaensl: «lIpencraBieHne JaHHBIX M ONUCATENIbHAA
CTaTUCTHKA», «BeposaTHoCTh», «DIeMeHThl KOMOHMHATOpHUKW», «BBemeHue B
Teopuio rpad)oBy.

Ha usydenue yue6HOTO Kypca «BeposSTHOCTh U CTaTUCTUKA» OTBOoAMUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hemento), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kitacce — 34 Jaca (1 Jac B Heneno).



COILEPKAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne maHHBIX B BUJE TAOJUII, JUarpaMm, rpauKoB. 3amoHEHNE
Ta0JIMIl, YTEHHE | TIOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYroBbIX). UTeHue rpauKoB peasibHbIX MpolueccoB. M3pneuenue nndpopmaim u3
JUarpaMM U TaOJIHIL, UCTIOIb30BAHUE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeAHee apudMeThdyeckoe, MeauaHa, pa3Mmax,
HamOOJbIIIeE W HAaWMEHbBIIIEE 3HAYCHHs HAOOpa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOU U3MEHYUBOCTH.

Crny4daifHbI 3KCIIEpUMEHT (OMBIT) W clly4ailHoe coObiTue. BeposrtHocTs u
yacToTa. Pojib MaIOBEPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTb B TEOPUHU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Yucino pédep U cymMmapHas
creneHb BepuinH. [IpencraBnenue o cBsizHoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (diiepoB myth). lIpeacraBienue o0 OpPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4u ¢ nomMousto rpagos.

8 KUIACC

[IpeacraBnenue naHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXKecTBO. Omnepauuu Hax
MHOKECTBaMU: 00bEIUHEHHE, IMepeceueHue, aononHeHue. CBoicTBa omnepauui
HaJ, MHOJKECTBAMM: IEPEMECTHUTEIBHOE, COYETATENBHOE, PACHPEIEIUTENBHOE,
BKIIIOUeHMs. Mcmonp30BaHMe TpadUUecKoro MpeCTaBICHUsS MHOXKECTB s
ONMCAHUsI PEAIBHBIX IIPOLIECCOB U SIBJICHUH, IIPYU PEIICHUU 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. JlUcHepcHsl U CTaHAAPTHOE OTKJIOHEHHE
YHICIOBBIX HA0OPOB. JlnarpamMmMa paccenBaHus.

OnemeHTapHble COOBITUS cilydailHOro omnbiTa. CiydaliHble COOBITHS.
BepositHocT  coObiTuii.  OnbITBl ¢ PaBHOBO3MOXKHBIMH — 3JI€MEHTapHbIMU
coObITusiMu. CiydaiiHblil BEIOOpP. CBSI3b MEXKy MAJIOBEPOSITHBIMH U TIPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpEBbEB: EIMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBSI3b MEX]y YWCIOM BeplIMH M yucioMm pedep. Ilpasumio
yMHOeHHUsI. Pelienne 3ai1a4d ¢ noMousko rpagos.

[IpotuBononoxueie coObiTusA. J[uarpamma Diinepa. OObeauHEHHE W
nepecedeHne  coObiTHii. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEH. YCOBHas BepOATHOCTh. IlpaBuino ymHoxeHus. HesaBucumsie
coObrTus. IlpencraBinenue skcriepuMeHTa B BHJE JepeBa. Pemienue 3amad Ha



HaXO0XKJIEHUE BEPOSATHOCTEH C IOMOILBIO JEPEBa CIy4YailHOIO HKCIEPHMEHTA,

nuarpamm Jitepa.
9 KJIACC

[IpeacraBnenre nOaHHBIX B BUAE TaOmuL, AuarpaMM, TIpaduKoOB,
UHTEpIIpeTalus JaHHbIX. YTEeHHe U MOCTpOeHUe Tabiull, AUarpaMm, rpaukoB 1Mo
peanbHbIM JaHHBIM.

IlepecranoBku u ¢pakropuan. CoueTaHust U 4UciI0 codyeTaHui. TpeyroapHuK
[Tackans. Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKHU.

I'eomeTrpuueckas BeposTHOCTh. CiydailHbI BbIOOp TOYKH U3 (puUrypsl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYT' OKPYKHOCTH.

Hcnerranue. Yenex u Heynada. Cepus ucbeITanuil 10 nepsoro ycnexa. Cepus
ucneiTanuii bepaysu. BepostHocTH coObITHII B cepun ucnibITaHui bepHyiu.

CiyyaiiHass BeJIMYMHA W PACIpPENICIICHUE BEPOATHOCTEW. MaremMaTthudeckoe
oxunanue U gucnepcus. llpumepsl  MareMaTH4ecKOro  OXUIAHUA — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTudeckoe OXHIAHUE U
JUCIIEPCUsT  CIyYalHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnyium».

[Tonsarue o 3akoHe OonbImMX uucen. M3mepeHue BEpOSATHOCTEH ¢ MOMOIIBIO
4acTOT. Postb ¥ 3HaUeHHEe 3aKOHA OOJIBIITUX YHCEI B IPUPOJIE U 0OIIECTRE.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«BEPOATHOCTbD MU CTATHCTHKA» HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHMS TNPOrpaMMbl y4eOHOro Kypca
«BepoATHOCTD U CTAaTUCTHKA» XapaKTePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHUEM HHTEPECA K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUHCKOW MATEMaTHYECKON IIKOJbI, K MCHOJb30BAHUIO ITHX
JOCTUKEHUN B IPYTUX HAYKax M MPUKIATHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3alii ero
npaB, TMPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYp TPa)kJAaHCKOro oOIiecTBa (HarmpuMmep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCY X ACHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHUE€ B PEIICHUU NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUH BCEH >KU3HU IS YCHENTHOW MpogeCcCHOHAIBHON
NESTENPHOCT U PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
NOCTPOCHUEM MHIUBUIyAIbHON TPAEKTOPUHU 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJady, pEUICHUH, pacCyX IACHUH, YMEHHIO BUJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTallUEe B JI€ATEIIbHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HAyKW Kak cdepbl 4YeloBEeYeCKOou
NEeSATENbHOCTH, TANOB €€ Pa3BUTUSA W 3HAUYMMOCTHU AJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEIOBATENbCKON
NEATEIIbHOCTH;



6) ¢usunyeckoe BocnuTaHue, GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOIO 0J1arOMOJyYHUs:

TOTOBHOCTBIO IPUMEHATH MATEMaTUYECKHWE 3HAaHHUS B HMHTEpPECax CBOETO
3l0pOBbs, BEACHHS  370pOBOro  oOpa3a O KM3HH  (37J0pOBOE  IHTAHHE,
COIaHCUPOBAHHBIN pPEXUM 3aHATUH U OTAbIXa, peryjsipHas (dusnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pe(dIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpHEHTallMel Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUH JIJIsl peleHus 3a/1a4 B
00JIaCTU COXPAHHOCTU OKPY>KaIOIIEH Cpeibl, INIAHUPOBAHUS OCTYIIKOB U OLIEHKU
UX BO3MOXHBIX IMOCJHEACTBUI ISl OKPYXKAIOILIEH Cpelibl, 0CO3HAaHUEM TJI00aTbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel X pelIeHus;

8) amanTanusa K M3MEHAIIMMCH YCJOBUAM COUMAJIBLHOW U NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIoJeH, NpuoOpeTarb B COBMECTHOW AESITENBbHOCTU
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(bopMyIMpPOBATH UAEH, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJIEHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JeQUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMIO KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
OPUHUMAEMbIE PEIICHUS U ACHCTBUA, (POPMYJIMPOBATH M OLEHHBATh PUCKH U
HOCTEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHBIE YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBI/IH

ba3oBble jjoruyeckue aeiicTBUA:
® BBIIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEMATHUYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXAYy HOHIATUAMH, (DOPMYIUPOBATH
OMpeNeNeHus]  MOHSTHM, YyCTAaHAaBIMBATh  CYUIECTBEHHBI  MpU3HAK
KJIacCU(PUKalMK, OCHOBaHUS JUIsl OOOOIIEHUS W CpaBHEHUSA, KPUTEPHH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpUHUMATh, (OPMYIHPOBaTH M  NPEOOpPA3OBBIBATh  CYXKICHHS:
yTBEpAUTENbHbIE W OTpULATENIbHbIC, €JIMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBIABJISATH ~ MAT€éMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3H U
npotuBopeursi B (akTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX,
npeyaraTb KpUTEpUU ISl BBISBIICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUU;

JielaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIOUECHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa30upaTh JI0Ka3aTebCcTBA MATEMATHUECKUX YTBEPKICHUU (MpPSAMbIE U OT
MPOTUBHOT0), MPOBOJIUTH CAMOCTOSTEIbHO HECJIOXHBIE OKa3aTelIbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH APTyMEHTALUIO, MPHUBOJIUTH
OpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOWpATh Croco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pElICHUs, BbIOMpATh HauOoliee TNOAXONAIMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarTeLCKHe 1elCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCHPYIOIIUME MPOTUBOpEUHE, NpodIemy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOKO NTO3ULINIO, MHEHHUE;

IPOBOJIMTh IO CaMOCTOSITEIIbHO COCTaBJICHHOMY IUTaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YeCKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOATENbHO (OPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
IIPOBEAEHHOIO HAOIIOJEHMSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUN;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BHUTHUC IIPOHCCCA, a TAKIKC BbIIABHUI'AThb
IPCAIIOJIOKCHHUA O €T0 PAa3BUTHH B HOBBIX YCIIOBHAX.

Pabora ¢ unpopmanmeii:

BBIABJIATE HEAOCTATOYHOCTD H M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX,
H€06XOI[I/IMI>IX IJIA pCIICHUA 3a1a49U,

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaTb W HHTEPIPETHUPOBATH
UH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM IpeICTaBIICHNUS;

BbIOMpaTh (GoOpMy NpPEACTaBICHUS HMHPOpMALUMUM U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMmamMu, HWHOM Trpapukod H UX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALUU 10 KPUTEPHUSIM, MPENTIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:



® BOCHpPUHUMATh U (GOPMYJIUPOBATH CYXACHUS B COOTBETCTBUU C yCIOBUSIMU
U LEJISIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NUCBMEHHBIX TEKCTAX, aBaTh MOSICHEHUS MO0 XOIy PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

e B x0jie 00CYX ACHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYX Aa€MOU TEMBI,
npo0OJieMbl, peraeMoi 3ajauu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HA TIOUCK
pElIEHHUs], COIMOCTaBJISITh CBOU CYXKIEHUS C CYXICHUSIMHU JIPYyTHX
YYaCTHUKOB JHMAJIOTa, OOHAPYKMBATh Pa3jM4M€ U CXOJCTBO MO3UIIMMA, B
KOppEeKTHOM popme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

® [IPEACTABIIATH PE3YJIbTaThl PEUICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
POEKTa, CAMOCTOSTENBHO BHIOUPATh (POpPMAT BBHICTYIUICHUS C YUETOM 3a7a4
MPE3EHTALNN U OCOOEHHOCTEHN ay IUuTOpUU;

® [IOHMMATh M MCIIOJb30BATh MPEUMYIIECTBA KOMaHIHOW U UHIUBUYaJIbHOU
paboTHI IPH PEIICHUH YYEOHBIX MATEMATHICCKUX 3a]1a4;

® [IPUHUMATH II€JTb COBMECTHOH ICATENHHOCTH, IJIAHUPOBATH OPTaHU3AIIHIO
COBMECTHOW pabOThl, pacmpenensTh BHUIBI pabOT, JOTOBApUBATHCA,
o0CyX/IaTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKHX
JIIOJICH;

® y4yacTBOBaTh B TpynmoBbiX dopmax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJAWHHPOBATH CBOM JCUCTBUS C JPYTUMH 4YJC€HAMU KOMAaH/IBI,
OIICHMBATh KAaueCTBO CBOET0 BKJaJa B OOIIMN MPOAYKT TO KPHUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:
® CaMOCTOSITENIbHO COCTaBJISATH IUIaH, AJIFOPUTM pELIEHUs 3afauu (W €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJIeKT:
® BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a1a4u;

® [PEIBUACTH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;



® OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JAEATEIbHOCTU MOCTABICHHON LIENH U
YCIIOBUSIM, OOBSCHSATH MPUYUHBI JTOCTMOXKCHHS WIM HEIOCTHKCHUS 1IEJH,
HAXOJUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce OOy4arOUUHCSA TMOJMYYUT CIEAYIOIINE
NIPEAMETHBIE PE3YIIbTATHI:

Uutarh uH(OpMaILUIO, NPEICTAaBICHHYIO B TaOnuuax, Ha JuMarpammax,
IOPEACTaBIIATh JAHHBIE B BUJE TaONHI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cronbuaTkie) ¥ KPyTroBbI€) IO MacCUBaM 3HAYCHUH.

OnuceiBaTh M HMHTEPOPETHPOBATH  PEANBHBIE  YUCIIOBBIE  JIAHHBIE,
Ipe/icTaBlIeHHbIE B TA0JIMIIaX, HA IMarpaMmax, rpaukax.

Hcnonb3oBaTh 171 ONUCAHUS JIA@HHBIX CTaTUCTHUYECKUE XapaKTEPHUCTHUKU:
cpenHee apudMeTHUYECKOe, MEIWaHa, HauOOJbIllee W HAWMCHBINEE 3HAYCHUS,
pa3zmax.

NmeTs mnpencraBieHue O CiIydyalHOW HW3MEHYMBOCTM Ha IPUMEPAX IIEH,
(bu3MUeCKX BEIWYUH, aHTPONIOMETPUYECKUX JaHHBIX, UMETh MPEACTABICHHUE O
CTaTUCTHUYECKON yCTOMYHUBOCTH.

K koHiy oOyuenuss B 8 kiiacce oOyyarolIMiiCsi TMOTYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

N3Bnekate u mpeoOpa3oBbiBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHJIE
Tabuull, JuarpamMm, rpadukoB, MPEACTaBIATh JaHHbIE B BUJE TAOJIUILI, JUATPAMM,
rpauKoB.

OnuceIBaTh JT@HHBIE C IMOMOIUBK) CTATUCTUYECKHUX I1OKA3ATENEH: CpEeIHHUX
3HaYeHUI U Mep pacceuBaHus (pa3Max, TUCIEPCUs U CTaHIaPTHOE OTKJIOHEHHUE).

HaxonuTth 4acTOTHI UMCIOBBIX 3HAYEHUHN U YACTOTHI COOBITHI, B TOM YHUCJIE 110
pe3yJibTaTaM U3MEPEeHUN U HAOII0ICHUM.

Haxonute BEpOSITHOCTU Cily4ailHBIX COOBITHI B OIBITaxX, 3Has BEPOSITHOCTU
3JIEMEHTApHbIX COOBITHI, B TOM 4YHCI€ B OIBITaX C PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIU: JEPEBO CIy4ailHOTO HKCIIEPUMEHTA,
ayarpamMMbl DWiiepa, YucioBas mpsmast.

OnepupoBarh MOHATHUAMM: MHOXKECTBO, IIOJMHOXECTBO,  BBIINOJHATh
omepany HaJ MHOXECTBaMH: OObEIUHEHHE, I[epeceueHue, JOIMOIHEHNUE,
NEPEYUCIATH FJIEMEHTHI MHOXECTB, IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTABICHHE MHOMXECTB U CBA3EH MEXIY
HUMU TSI ONTMCAHUS MPOLIECCOB U ABJICHHM, B TOM YKCIIE NIPU PELIECHUU 3a]a4 U3
OPYrUX y4eOHBIX IPEIMETOB U KyPCOB.



K xoHiy oOydeHuss B 9 kJiacce oOOyYarolIMiiCs TOJYYHUT CIEAYIOIINE
PEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mpeoOpazoBbiBaTh MH(OpPMALMIO, MPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BMJE TaONMll, IuUarpaMM, rpa@ukoB, HPEICTaBISTH
JaHHBIEC B BUJE TaOJIUL, 1Uarpamm, rpa)uKoB.

Pewate 3amauM oOpraHu3oBaHHBIM NEpeOOPOM BapHAHTOB, a TaKXke C
UCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABHII U METOJIOB.

Hcrnonb30BaTh ONUCATEIbHBIE XAPAKTEPUCTUKHU JUISI MAcCUBOB UHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHAE 3HAYCHHS U MEPBI PACCEUBAHMUS.

Haxonuth 4acToThl 3HAYEHUH M YACTOThl COOBITHSA, B TOM YHCJIE MOIb3YSICh
pe3yabTaTaMu NIPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHU.

HaxoauTbs BEpOSATHOCTH CIy4alHBIX COOBITUN B W3YYEHHBIX OINbITaX, B TOM
qyclieé B ONbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPHSIX
VCIIBITAHM 10 IIEPBOTO yCIIeXa, B CEpUAX UCIBITAHUN bepHyium.

NmeTter mnpexncraBineHrne o0 CIy4yalHOW BEJIMYMHE WM O PAaCOpeacIICHUH
BEPOSTHOCTEM.

HNmeTrr mpencraBieHHe O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
npUpoze U 0OIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne KounyecTBO yacos DJIeKTPOHHbIE
HaumenoBanue
1| (undposbie)
pa3aesioB M TeM Kontpoabnsl | IIpakTH4eckn
/ Bcero o0pazoBaTeJbHbIE
NPOrpamMMbl e padoThl e padoThI
n pecypchl
bubmuoreka [JOK
[IpencraBnenue
1 7 2 https://m.edsoo.ru/7f415fd
JTAHHBIX .
bu6mmoreka [JOK
OnucaTtenpHast
2 8 1 https://m.edsoo.ru/7f415fd
CTaTUCTUKA .
Covaaiinas bu6mmoreka [IOK
3 Y 6 1 https://m.edsoo.ru/7f415fd
U3MEHUYHUBOCTH .
Bbub6mmoreka [JOK
BBenenue B Teoputo
4 4 https://m.edsoo.ru/7f415fd
rpagoB .
BeposiTHOCTE M bubnnorexa [JOK
5 4acTOTa CIy4alHOIO 4 1 https://m.edsoo.ru/7f415fd
COOBITHS c
O6o06menue, bu6mmoreka [JOK
6 cHUCTeMaTH3aIus 5 2 https://m.edsoo.ru/7f415fd
3HAHUM c
OBIIEE KOJIMYECTBO
YACOBIIO 34 2 5
[TPOT'PAMME
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8 KVIACC

Ne KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHnue
1| (undposbie)
pa3aesioB U TeM Kontpoabnsl | IIpakTHyeckn
/ Bcero o0pazoBaTebHbIe
NpOrpamMmmalI e padoThI e padoTnl
n pecypchbl
IToBTOpeHue kypca 7 bubmmorexa [JOK
1 P P 4 https://m.edsoo.ru/7f4171b
KJracca
2
OnucarennHas bu6mmnoreka [JOK
2 CTaTUCTHKA. 4 https://m.edsoo.ru/7f417fb
PaccenBanue qaHHBIX 2
bu6morexa [JOK
3 MuoxecTBa 4 https://m.edsoo.ru/7f417b
2
bu6mmoreka [JOK
BepositHoCTh
4 N 6 1 https://m.edsoo.ru/7f4171b
CITy4alHOTO COOBITHUS )
bu6mmoreka [JOK
Bgenenue B Teoputo
5 4 https://m.edsoo.ru/7f417fb
rpados )
bu6mmoreka [JOK
6 Cayyaiinbpie COOBITHS 8 https://m.edsoo.ru/7f417fb
2
O000mmenue, bu6mmoreka [JOK
7 CHCTEMAaTH3aIs 4 2 https://m.edsoo.ru/7f417fb
3HAHU 2
BIIEE KOJIMYECTB
OBl 0 CTBO 34 2 1

YACOB I10
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[NPOTPAMME




9 KVIACC

Ne KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
1| (undposbie)
pa3aesioB U TeM Kontpoabnsl | IIpakTHyeckn
/ Bcero o0pazoBaTebHbIe
NpOrpamMmmalI e padoThI e padoTnl
n pecypchbl
[ToBTOpenue kypca 8 bubmorexa HOK
1 P P 4 https://m.edsoo.ru/7f41a30
KJ1acca
2
bu6mmoreka [{OK
DIIEeMEHTHI
2 4 1 https://m.edsoo.ru/7f41a30
KOMOHWHATOPHUKH 5
Bbu6moreka [JOK
I'eomerpuueckas
3 4 https://m.edsoo.ru/7f41a30
BEPOATHOCTD 5
bu6nmnoreka [JOK
4 Ucnpitanus beprymm 6 1 https://m.edsoo.ru/7f41a30
2
bu6mmoreka [JOK
5 CrnyyaitHast BeTu4nHa 6 https://m.edsoo.ru/7f41a30
2
bu6mmoreka [JOK
6 O0600611eHre, KOHTPOITh 10 1 https://m.edsoo.ru/7f41a30
2
OBILEE KOJIMYECTBO
YACOB I10 34 1 2

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
N KounyecTBO yacoB i DJIeKTPOHHbIE
ara
1| undgposbie
Tema ypoxka Konrpoaen | Ilpakruyeck | H3y4eH
/ Bcero 00pazoBaTe/bH
ble padoThI He padoThbI U

=

ble pecypchl

aemMorpaguueckux

Bbubaunoreka
[IpencraBnenue qaHHBIX | ILIOK
B Ta0IHIIaX https://m.edsoo.ru/
863eclf8
bubanoreka
IIpakTueckue
LHOK
2 BBIYUCIIEHUS 110 1
S —— https://m.edsoo.ru/
A 863ec324
bubnuoreka
N3Bieuenue u
LHOK
3 | wuHTepmperanus 1
B — https://m.edsoo.ru/
n 863ec78e
4 [TpakTuueckas pabora | |
"Ta0murs!"
['paduueckoe
bubanoreka
MpEACTABICHUE TAaHHBIX
LHOK
5 B BHUJIE KPYT'OBBIX, 1
CTOOHKOBEIX https://m.edsoo.ru/
863ed18e
(cTonGUaTheIX) qUArpaMm
UreHune U mocTpoeHue bubnnoreka
6 | mmarpamm. [Tpumepsl 1 HOK

https://m.edsoo.ru/
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JIrarpaMm

863ed602

[TpakTuueckas pabora
"InarpamMmb1"

bubnnoreka
LHOK
https://m.edsoo.ru/
863ed72e

YucnoBeie HaOOPHI.
Cpennee
apumeTHyeckoe

bubnnoreka
LHOK
https://m.edsoo.ru/
863ed846

Yucnosbie HAOOPEI.
Cpenuee
apumeTHuecKoe

bubanoreka
LHOK

https://m.edsoo.ru/
863ed846

Menuana 4ncioBoro
Habopa. Y CcToM4YnBOCTD
MeIUaHbI

bubnnoreka
HOK
https://m.edsoo.ru/
863edb3e

Mennana 94uCIIOBOTO
Habopa. Y CTOMYNBOCTH
MeIHaHbBI

[TpakTrueckas pabora
"Cpennue 3HaueHUs"

bubnnoreka
HOK
https://m.edsoo.ru/
863edcba

Hauboariiee u
HaMMEHBIIIEE 3HAUCHUS
YHUCIIOBOTO Habopa.
Pasmax

bubmmoreka
LHOK

https://m.edsoo.ru/
863¢cel7a

HauOosnb1ee u
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HAMMCHBIIICC 3HAUYCHU S
YUCJIOBOTO Habopa.
Pazmax

HauGounbiee u
HAaUMEHbIIICe 3HAYCHHUS
YHUCJIOBOTO Habopa.
Pazmax

KonTponbhas pabota mo
temaM "[IpencraBnenue
maHHbelX. OnucareapHas

bubanorexa
HOK
https://m.edsoo.ru/

cTaTUCTHKA" 863ee390
Crnydaiinas bubnnoreka
W3MEHYUBOCTH HOK

(IprMepHI) https://m.edsoo.ru/

863eedbce

YacToTa 3HaUYEHUH B
MaCCHUBC JaHHBIX

bubnnoreka
HOK
https://m.edsoo.ru/
863ce69c

bubnnoreka
I'pynnuposka huttopi//m.edsoo.ru/

863¢¢9d0
['mcrorpammebl

bubnmoreka
['uctorpammer HOK

https://m.edsoo.ru/
863ceelc
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[TpakTuueckas pabota
"Cryualiinas
N3MEHYUBOCTL"

bubnnoreka
LHOK
https://m.edsoo.ru/
863eecc8

I'pad, BepmuHa, pedpo.
[TpencraBnenue 3agauu ¢
MOMOIIIBIO Tpada

bubnnoreka
HOK
https://m.edsoo.ru/
863eef52

CremneHb (BaJICHTHOCTD)
BepmuHbL. Yucno pédep
¥ CyMMapHasi CTETICHb
BepumuH. Llens u nuki

bubanorexa
LHOK

https://m.edsoo.ru/
863efOba

ens u nukin. [Iyts B
rpade. [IpencraBnenne o
CBSI3HOCTH Tpada

bubnnoreka
LHOK
https://m.edsoo.ru/
863ef236

[IpencraBnenue 00
OPHUECHTHUPOBAHHBIX

rpadax

bubnnoreka
LHOK
https://m.edsoo.ru/
863ef3b2

Ciy4aiiHbIi OIIBIT U
ciIy4yaiiHOE COOBITHE

bubnnoreka
LHOK
https://m.edsoo.ru/
863efdd4

BepositHOCTB 1 yacToTa
coObITHs. Ponb
MaJOBEPOSTHBIX U
MPAKTUYECKH
JIOCTOBEPHBIX COOBITHIA B
IIPUPOJIE U B OOIIECTBE

bubnnoreka
HOK
https://m.edsoo.ru/
863ef646
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Momnerta u urpanbHas

2
9 KOCTb B TEOPUU 1
BEPOATHOCTEMN
Bubnuoreka
[TpakTrueckas pabota
3. LIOK
YacToTa BBITAICHUS 1
0 ons1a" https://m.edsoo.ru/
p 863¢f8a8
KonTponbnas padota mo
" N bubnuoreka
temam "CrnydaitHas
3 LHOK
U3MEHYUBOCTD. [ 'padsbl. 1
1 BeposTHOCTE https://m.edsoo.ru/
po 8630186
CIIy4aifHOTO COOBITHS"
Bubnuoreka
[ToBTOpEHME,
3 HOK
00o0011IEHHE. 1
2 https://m.edsoo.ru/

HpeI[CTaBJ'IeHI/IC JaHHBIX

863efa24

IToBTOpEHNE, bubnnoreka

3 | oOoOmenwue. 1 I[HOK

3 OnucarenpHas https://m.edsoo.ru/
CTAaTUCTHKA 863efbaa
[ToBTOpEHME, bubnuoteka

3 | oOoOuienue. 1 [HOK

4 | BepoarHocTb https://m.edsoo.ru/
CITy9aifHOTO COOBITHS 863efecO

OBILEE KOJIMYECTBO 14

YACOB IIO ITPOTPAMME
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8 KVIACC

N

=3 — =

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoJs
HbIe
padoTbI

IIpakTHyec
KHe padoThl

Jlara
U3y4eH
us

JJIeKTPOHHbBbIE
nu(ppoBbIe
o0pa3oBaTe/ibH
ble pecypchl

HpeI[CTaBJ'IeHI/IC JaHHBIX.
OmnuncarenbHas CTaTUCTHKA

bubnnoreka
HOK
https://m.edsoo.ru
/8631029¢

CityyaiiHasi UBMEHYUBOCTb.
Cpennue yncnoBoro Habopa

bubnunoreka
HOK
https://m.edsoo.ru
/863103f¢c

Cry4aitHbie COOBITHSA.
BeposiTHOCTH 1 4acTOThI

bubnnoreka
LHOK
https://m.edsoo.ru
/86310578

Kitaccnueckue monenu teopun
BEPOATHOCTE: MOHETA U
urpajibHasi KOCTh

bubanoreka
LHOK
https://m.edsoo.ru
/8631076¢

OTKJIOHEHUSA

bubanorexa
LHOK

https://m.edsoo.ru
/86310a50

Hucniepcust unciioBoro Habopa

bubnnoreka
HOK
https://m.edsoo.ru
/86310a50
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buoOmmoreka

CTaHI[apTHOC OTKJIOHCHUE L[OK

YHCIOBOro Habopa https://m.edsoo.ru
/86310bfe
bubnuoreka

JnarpamMmbl pacCeMBaHUs HOK
https://m.edsoo.ru
/86310cab
bubnuoreka

MHO0XeCcTBO, TOAMHOKECTBO HOK
https://m.edsoo.ru
/863f1180

Orneparuy HaJ MHOKECTBaMHU: EubmioTexa

0o0beIMHeHNE, TIepeceYCHHE, HOK
https://m.edsoo.ru

JIOIIOJIHEHHE 1363F143¢

CaolicTBa oniepanuii Hajl

MHOXXECTBAMU. Bubmuoteka

[IEPEMECTUTEIIBHOE, HOK

COYETaTEIbHOE, https://m.edsoo.ru

pacipenenuTeNbHOE, /86311784

BKJIFOUCHHS
bubnuoreka

I'paduaeckoe npencraBieHue LIOK

MHOYKECTB https://m.edsoo.ru
/863f198¢

KoHTponbHas padoTa mo

temam "CraTucTHKa.

MmuoxecTBa"

DJIEMEHTApPHBIE COOBITHSI. bubnuoreka
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Crnyuaiinbie COOBITHS

HOK
https://m.edsoo.ru
/863f1dec

biaronpusarcrytomue
3JIEMEHTAapHBIE COOBITHSL.
BepostHOCTH COOBITHI

bubnnoreka
[HOK
https://m.edsoo.ru
/863f1dec

biaronpusarcrytomue
AJIEMEHTapPHBIC COOBITHS.
BepositHocTH coObITHI

bubanoreka
LHOK
https://m.edsoo.ru
(86311172

OMBITHI ¢ PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH.
Cry4aitHbii BBIOOD

bubanoreka
LHOK
https://m.edsoo.ru
/863f21ca

OnBITH C paBHOBO3MOKHBIMHU
DIIEMEHTAPHBIMH COOBITUSIMH.
CrnyualiHblii BEIOOD

bubanoreka
LHOK
https://m.edsoo.ru
[863f21ca

[IpakTuyeckas pabora
"OnbITH ¢ PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUSAMU"

bubanorexa
LHOK

https://m.edsoo.ru
[8631235a

Hepeso

buoOmmoreka
LHOK

https://m.edsoo.ru
[863f2ade

CsolicTBa aepesa:
CINHCTBCHHOCTH HYTI/I,
CYLIECTBOBaHUE BUCAYEH

bubauoreka
HOK

https://m.edsoo.ru
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BCPIIMHBLI, CBA3b MCIKAY

YHUCJIOM BEPIIMH U YHUCIOM /863f2bac
péobep
bubauoreka
[TpaBuiio yMHOKEHUs LOK
https://m.edsoo.ru
/86312cd8
bubaunoreka
[IpaBuio yMHOXEHUS HOK
https://m.edsoo.ru
/86312e36
bubanoreka
[IpoTtuBOMOI0XHOE COOBITHE HOK
https://m.edsoo.ru
/8631218a
.« bubanoreka
Huarpamma Diinepa.
LHOK
OO0benuHeHne U nepecevyeHue
Y S https://m.edsoo.ru
/86313214
Bbubanorexa
HecoBmecTHBIE COOBITHA.
LHOK
dopmyna CIOKEHUS
BCDOSTHOCTCH https://m.edsoo.ru
P /86313372
bubanorexa
HecoBmecTHBIE COOBITHA.
LHOK
dopmyia CIOKEHUS
BEDOSTHOCTEIH https://m.edsoo.ru
p /8633764
[IpaBusio yMHOKEHUS Bubnuoreka
BEpPOSITHOCTEN. Y CIIOBHAsA [HOK

BEpOATHOCTH. HezaBUCUMBIE

https://m.edsoo.ru
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COOBITHS /863138ae
IIpaBuno yMHOXEHUS bubnuoreka
2 | BeposATHOCTEH. YCIOBHAs 1 LHOK
9 | BeposarHocTh. He3aBucumblie https://m.edsoo.ru
COOBITHS /8633606
bubnnoreka
3 | IlpencraBrneHue caydyaiiHOTO | LIOK
0 3KCIIEPUMEHTA B BUJIE AEPEBA https://m.edsoo.ru
/863f3cbe
bubnuoreka
3 | IlpencraBneHue caydyailHOTO | ILIOK
1 | »sKkcmepuMmeHTa B BUJIE AepeBa https://m.edsoo.ru
[863£3120
bubnuoreka
3 [ToBTOpeHnue, 06001IeHNE. 1IOK
IIpencraBneHre NaHHBIX. 1
2 OmnwcareybHas CTATUCTHKA i m.edsoo.ou
/86314128
bubnuoreka
3 | IloBropenue, 06001ICHHE. 1 LIOK
3 | I'padwr https://m.edsoo.ru
[863f4312
3 KonTpoipHas padora o
4 | Temam "Cnyuaiinble COOBITHSL. 1
BepositHocTs. I'padsr”
OBIIEE KOJIMYECTBO 34
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9 KVIACC

N KosmnuecTBo yacos DJIeKTPOHHbIE
Jlara
1| uudgposbie
Tema ypoka Konrtposbn | IlpakTHyeck | H3y4eH
/ Bcero o0pazoBaTe/IbH
bIe padoThI He padoTsbI us
n ble pecypchl
bubnnoreka
[IpencraBnenue qaHHBIX 1 HOK
https://m.edsoo.ru/
863f47¢ea
bubnnoreka
) OmnucarenbHas | LIOK
CTaTUCTHUKA https://m.edsoo.ru/
863f47¢a
Omneparuu Haf
3 1
COOBITHAMU
He3apucuMocThb
4 8 1
COOBITHI
bubnnoreka
5 KomOunaropnoe | HOK
MIPAaBWJIO YMHOXXEHHUS https://m.edsoo.ru/
863f4el6
bubnnoreka
ITepectanoBku. OK
6 ®akropuan. Coueranus 1 &
U OO COUCTAHM https://m.edsoo.ru/
. 863f4e16
bubnnoreka
7 | Tpeyronbauk Ilackans 1 HOK

https://m.edsoo.ru/
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86315014

[TpakTnueckas pabora
"Brruncnenue
BEPOATHOCTEM C
HCIIOJIb30BaHNEM
KOMOHMHATOPHBIX
GYHKIUI 5TIEKTPOHHBIX

bubnnoreka
HOK
https://m.edsoo.ru/
86315208

tabnui"

I'eomeTpuueckas

BEPOATHOCTb. bubnuoteka
Cryyaiinblif BbIOOD HOK

TOYKHU U3 QUTYpHI HA
IUIOCKOCTH, U3 OTPE3Ka,
U3 JYTU OKPY>KHOCTH

https://m.edsoo.ru/
86315884

['eomeTpuueckast
BEPOSITHOCTb.
CryyaiiHblif BEIOOD
TOYKHU U3 QUTYpHI HA
IUIOCKOCTH, U3 OTPE3Ka,
U3 JIyTU OKPY>KHOCTH

bubnnoreka
HOK
https://m.edsoo.ru/
863f5a50

['eomerpuueckas
BEPOSITHOCTD.
CrnyyaiiHblif BEIOOD
TOYKHU U3 QUTYPHI HA
IUIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPY>KHOCTH

bubnnoreka
HOK
https://m.edsoo.ru/
863fSbfe

I'eomeTpuueckas
BEPOSATHOCTb.
CrnyyaifHblii BEIOOD

bubanoreka
HOK
https://m.edsoo.ru/
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TOYKHU U3 QUTYPHI HA

IUIOCKOCTH, U3 OTPE3KA, 863f5e10

U3 JIyTH OKPYKHOCTH

HcneiTanue. Ycnex u bubnuoreka
Heynauda. Cepus LIOK

WCTIBITAHUH JO MEPBOTO
ycmexa

https://m.edsoo.ru/
86316162

HcneiTanue. Ycnex u
Heynaua. Cepus
WCTIBITAHUH J0 MIEPBOTO
ycrexa

bubnnoreka
HOK
https://m.edsoo.ru/
86316356

HcnbiTanue. Ycnex u
Heynada. Cepust
WCIIBITAHUH 710 IEPBOTO
ycrexa

Hcnbiranus bepnyiun.
BeposiTHOCTH cOOBITHH B
CEpUHU UCTIBITAaHUI
bepuymm

bubnnoreka
LHOK
https://m.edsoo.ru/
863f64d2

Ucnbiranus bepnyu.
BepositHOCTH cOOBITHH B
CEpUH UCIBITAHUMN
bepuymm

bubnnoreka
HOK
https://m.edsoo.ru/
86316680

[TpakTnueckas padbora
"Ucnpitanus beprymim”

bubanoreka
LHOK

https://m.edsoo.ru/
363f67de

CryvaitHas BeJTMYMHA U
pacripeiesieHue

bubOmmoreka
LHOK
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https://m.edsoo.ru/

BEPOSATHOCTEH 863f6b44
Bbubnuoreka
MaremMmatuueckoe
LHOK

OKHJaHUE U JUCTIepCHus
CIy4ailHON BEJTMYHHbI

https://m.edsoo.ru/
363f6da6

[Tpumepsr
MaTeMaTUYECKOro
0KUJAHUS KaK
TEOPETUYECKOTO
CPEIHETO 3HAYEHUs
BEJIMYUHBI

bubmmoreka
LHOK

https://m.edsoo.ru/
836316186

ITousgartue o 3akoHe
OOJIBIIINX YKCEIT

bubnnoreka
LHOK
https://m.edsoo.ru/
863172¢4

N3mepenue
BEPOSITHOCTEM C
IIOMOUIBIO YACTOT

bubnnoreka
LHOK
https://m.edsoo.ru/
86317652

bubnnoreka
[Tpumenenue 3akoHa [HOK
OONBIINX YHCET https://m.edsoo.ru/
86317116
OBobene, bubnnoreka
LHOK

CUCTEMAaTHU3aIus 3HAHUN.

[IpencraBnenue qaHHBIX

https://m.edsoo.ru/
8631783¢

O60061I€EHNE,

CHUCTEMAaTH3aIs 3HAHUH.
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OnucarenpHas

CTaTUCTHUKA
O0001enue,

o bubanoreka
CUCTCMaTU3allAad 3HAaHUH. I_IOK

[IpencraBnenue qaHHBIX.

https://m.edsoo.ru/

OnucarenabHas

863f893a
CTATHCTHKA
O0001enue, bubnnoreka
CHUCTeMaTU3alrs 3HaHU. HOK

BepostHocTh
CITY9aifHOTO COOBITHS

https://m.edsoo.ru/
863f7ade

O000menue,

CHCTEMAaTH3aLIMS 3HAHUH. bubnmoreka
BepostHocTh HOK
CIIy9aifHOT'O COOBITHSL. https://m.edsoo.ru/
DIeMEeHTEI 86317¢9¢
KOMOMHATOPUKHU

O000menue, bubnnoreka
CUCTEMATHU3ALUs 3HAHUM. LHOK

DIEeMEHTEI https://m.edsoo.ru/
KOMOWHATOPHUKHU 863f7e54
O0001enue,

CHUCTeMaTH3aIlvs 3HaHHH. bubnmoreka
DJIEeMEHTHI HOK
KOMOMHATOPUKH. https://m.edsoo.ru/

Crny4aitHbie BETMYUHBI U
pacripenieieHus

86318408

O0001enue,

cUCTEMAaTHU3alus 3HaHUN.

bubauoreka
HOK
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CrnyvaitHbie BEeTMYUHBI U
pacnpeneneHus

https://m.edsoo.ru/
8631861a

3 Ntoroas KOHTpoOJIbHAS
3 pabora

bubnnoreka
LHOK
https://m.edsoo.ru/
86318b56

3 O06o06micHue,

4 cUCTeMaTH3alus 3HaHUH

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KJIACC
Kon o
IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs
pe3yJbTarTa
5 BeposTHOCT 1 cTaTUCTHKA
Uurate wuHOpManMio, TMpeACTaBIEHHYIO B Tabmumax, Ha
51 quarpamMmax, NpeICTaBisITh JaHHble B BUIE TaONWI, CTPOHUTH
JTUarpamMmbl (CTOIOMKOBBIE (CTOI0OUYATHIC) U KPYTOBBIE) TIO MacCUBaM
3HAYECHUU
5 OnuceiBaTh W HMHTEPIPETUPOBATH peajbHbIC YHUCIIOBBIC JTaHHBIC,
5.
Mpe/ICTaBICHHbBIE B TA0IHIIAX, HA qUarpammax, rpadukax
Wcnonb3oBath  Afis  ONUCAaHUS  JIaHHBIX  CTATUCTUYECKHE
53 XapaKTEePUCTUKU: CpeaHee apupMeTuiecKoe, MearnaHa, HanooJbIee
Y HalMEHbIIIee 3HAYCHHUS, pa3Max
HmeTps mpencTaBieHHE O CIy4yailHOW M3MEHYMBOCTH Ha IpHUMeEpax
54 1IeH, (U3NYSCKUX BEIIMYUH, aHTPOTIOMETPHUYSCKHUX ITAHHBIX, UMETh
MPEJICTAaBICHUE O CTATUCTUYECKON YCTONYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yjabTarta
5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, PEICTABICHHYIO B
5.1 BUJIE TaONUIl, qUarpamm, rpadukoB, MPEACTABIATh JaHHBIC B BHUJE
Ta0nuIl, Tuarpamm, rpaduKoB
OnuceiBaTh JaHHBIE C TIOMOIIBID CTATUCTUYECKHX IOKa3aTesei:
5.2 CpeHMX 3HAYEHUHW M Mep pacceuBaHus (pa3max, AMCHEpCHUs U
CTaHJapTHOE OTKJIOHCHHE)
5.3 HaxoauTh 94acTOTHI YMCIOBBIX 3HAYCHHUH U YaCTOTEI COOBITUI, B TOM




YHCJIe TI0 Pe3yJIbTaTaM U3MEPECHHUI U HAOII0ICHHIA

54

HaxomuTe BepoATHOCTH CIy4allHbIX COOBITUM B OIBITAaX, 3Had
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OIBITaX C

PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITUSIMU

5.5

Hcnonp3oBath  TpauuecKkue  MOJENM: JEPEBO  CIydyaitHOTO

AKCIIEpUMEHTA, AUarpamMMel Dilliepa, YucaoBas npsimas

5.6

OHepI/IpOBaTB INOHATHUAMU. MHOXXECTBO, ITIOAMHOKECTBO, BBIIIOJIHATH
oncpannun Hazg MHO>KECTBAMMU: O6’b€,£[I/IHCHI/IC, nepeceucHuce,
JOMOJHCHUE, TMEPCUUCIIATh JJICEMCHTBI MHOXCECTB, IIPUMCHATH

CBOIMCTBA MHOXKECTB

5.7

Hcnonws3oBaTh rpa(bnqecxoe OpeACTAaBJICHUC MHOKCCTB H CBs3E
MCKAY HUMU JIA OIMMCAaHUA ITPOLUECCOB U HBHCHI/Iﬁ, B TOM YHCJIC ITPU

peLIeHUH 3aja4 U3 IPYTUX Y4eOHBIX IPEIMETOB U KYypPCOB

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

5

BeposTHOCT 1 cTaTUCTHKA

5.1

W3BnekaTh U mpeoOpa3oBbIBaTh MH(GOPMAIHIO, MPEICTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BUAE TaONHWI, AWArpamM, TpaguKoB,

MPEICTABIISITH TaHHBIC B BUJIC TAOJIHII, TUarpamMm, rpadukoB

52

PemaTh 3aaun opraHn30BaHHBIM IIEPEOOPOM BApPUAHTOB, & TAKIKE C

HCIIOJIB30BaHHUEM KOM6I/IHaTOpHI)IX IpaBHJI U METOJ0B

53

Hcnonp30BaTh ONHMCATEILHBIC XapakKTCPUCTUKU JI1 MaCCHUBOB
YUCJIOBBIX JdAaHHBIX, B TOM 4YHCJIC CpPCAHUC 3HAUCHUA U MCPLI

paccenBaHuUs

5.4

HaXOHI/ITb YacTOTHl 3HAUYEHWH W YaCTOTHI C06BITI/I$I, B TOM 4YMHCIJIC

MOJIB3YSICh PE3YJIbTATAMH MPOBEAEHHBIX U3MEPEHUI 1 HAOII0ICHUIA

5.5

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHI B U3yUEHHBIX OMBITAX,
B TOM YHCJIE B ONBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMM, B CEpUAX HCIBITAHUN 1O MEPBOrO yCIeXa, B CEPUAX

ucnblTanuii bepaynm




Hmets npencraBieHne O CIy4yalHOM BEJIUYMHE U O pacIpeieiICHUH

5.6

BEPOATHOCTEH

NMets mpepcTaBieHue 0 3aKOHE OOJIBIINX YHCENT KaK O TPOSBICHUH
5.7 3aKOHOMEPHOCTH B CIIyYalHOW W3MEHUYMBOCTH M O POJIA 3aKOHA

OOMIBIINX YHCET B IMpUupoJac 1 O6H.I€CTB€




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposATHOCTB M cTaTUCTHKA
[IpencraBneHne JaHHBIX B BUJE TAOIUII, AMAarpaMM, rpaduKoB. 3aroIHEHHE
Ta0NHI], YTEHUE M MOCTPOCHHE TUarpaMm (CTOJOMKOBBIX (CTOIOYATHIX) W
5.1 KpyroBbix). UYteHue rpaduKoOB peaqbHBIX mporeccoB. I3BieueHue
uHbOpMallMK U3 IUarpaMM M TaOJMI, UCHOJIb30BAaHUE U UHTEpIIpEeTalus
JTAHHBIX
OmnwucarenbHasi CTaTUCTUKA: CpelHee apu(pMeTHYecKoe, MeIuaHa, pa3Max,
5.2 HauOosblllee ¥ HAaUMEHbIIEe 3HA4YeHHs Habopa YHCIIOBBIX JaHHbIX.
[IpuMepsl ciry4aiiHOM U3MEHYUBOCTH
CryyaiiHblif 3KcTIepUMEHT (OIBIT) U Cily4aiiHoe coObiTHe. BeposTHoCTh 1
53 yacToTa. Pojb MamoBepOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B
' npupoge U B oOmectBe. MoHera M urpajbHas KOCTb B TEOpUH
BEPOATHOCTEMN
I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yucno pédep M cyMMapHas
54 creneHb BepinH. [IpencraBinenue o cBsizHOCTH rpada. Llemu ¥ HUKIIBL.
. I[Iytu B rpadax. OO6xonm rtpada (ditmepoB myth). IIpencraBneHue 06
opueHTHpoBaHHOM rpade. Pemenue 3anad ¢ momouisio rpadoB
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBneHune naHHBIX B BUAE TAONUIl, AUarpaMm, TpauKkoB
57 MHOXECTBO, 3JIEMEHT MHOXECTBA, IOAMHOXecTBO. Omnepauuu Hax
' MHOXECTBAMU: 00BbETUHEHNE, IEPECEUCHUE, TOTIOTHEHHE
53 CBolicTBa onepauui Hajg MHOKECTBaAMHU: IIEPEMECTUTEIIBHOE,
' COYETaTENIbHOE, PACIIPEACIUTENbHOE, BKIIFOUEHHS
5.4 Hcnonws3zoBanne rpaduueckoro MpeacTaBICHUS MHOXKECTB ISl ONMUCAHUS




peabHBIX MPOILIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4.
ss N3mepenue paccernBanus NaHHbBIX. JlUcniepcust U CTaHAAPTHOE OTKJIOHEHUE
' YHCIIOBBIX HAOOpOB. J[MarpamMma paccenBaHUs
DneMeHTapHble COOBITHS cCiydaitHoro ombiTa. CioydaiiHple COOBITHS.
6 BepositHocT! c0oOBITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
. coOprtusiMu. CirydaiitHerid  BeIOOp. CBsI3b MEXIYy MAaJOBEPOATHBIMH U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B TIPUPOJIC, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa [1€peBbEB: €IMHCTBEHHOCTb IIyTH, CYUIECTBOBaHUE
5.7 BHUCAYEH BEpIIMHBI, CBSA3b MEXJIy YHCIOM BEpIIMH M 4HUCIOM pEOep.
[IpaBuno ymHoxenus. Perenne 3aad ¢ momonisio rpadoB
[IportuBononoxkueie coObiTHs. Juarpamma Diinepa. OObenuHeHHE U
5.8 nepeceueHue coObITHil. HecoBmecTHble coObiTHs. Dopmysia CIOKEHUS
BEPOSATHOCTEMN
5.9 YcnoHas BepoaTHOCTb. [IpaBuno ymHoxenus. HezaBucumbie coObITHS
[IpencraBnenue »skcnepuMeHTa B BHUAE JepeBa. Pemienue 3amad  Ha
5.10 HaXOXJEHWE  BEPOSATHOCTEH C  TIOMOIIBIO  JIEpeBa  CIIy4aillHOTO
SKCIIEPUMEHTA, Auarpamm Jitiepa
9 KJIIACC
Kon IIpoBepsieMblii JJIeMEHT COePKAHUSA
5 BeposTHOCTE U cTaTHCTHKA
[IpencraBienre JOaHHBIX B BUAE TaOdWI, JOuarpamMm, TIpaduUKoB,
5.1 WHTEpIIpEeTans JaHHBIX. UTeHHE U MIOCTPOSHUE Ta0JIHII, TUarpaMm, Tpad)ukoB
10 peajbHbIM JAHHBIM
5.2 [TepectanoBku u hakTopHan
53 CoueTtaHus 1 4YUCIIO COYETaHUU
5.4 Tpeyronbuauk [ackans. Pemenue 3amad ¢ ucnoib3oBaHuEM KOMOWHATOPHKHN
5 ['eomeTpuyeckass BepossTHOCTh. CilydailHbIl BBHIOOpP TOUKM M3 (QUIYpHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 Ay OKPY>KHOCTHU
5.6 Hcnertanue. Yenex u Heygada. Cepust HCIBITAHUN 10 IEPBOTO ycIexa
57 Cepust ucnpitanuit bepuymnu. BeposiTHocTH COOBITHII B cepUM HCIIBITAHUIMA
' bepuymm
5.8 CiyyaiiHasi BeJIMYMHA U paclpeiesIeHUe BEPOSTHOCTEN




Marematnueckoe OXHAaHUE M aucnepcus. [IpuMepbl MaTeMaTHYeCKOro

> 0’KMJIaHHSI KaK TEOPETUYECKOT0 CPETHETO 3HAUEHUS BETUYMHBI

510 MareMaTtnueckoe OXHIAHME M JUCIEpPCUsl CIy4YalHOM BEIUYHMHBI «YHCIIO
. YCIIEXOB B CEpHUM UCIIbITaHUN bepHyum»

511 [TonsTie 0 3akoHe OonbmIMX Ywcel. M3MepeHue BEpOSITHOCTEH C MOMOIIBIO

yacToT. Posb 1 3HaueHne 3aKoHa OONBIIMX YUCEN B MPUPOJIC U 00IIIEeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHHUS
OCHOBHOI 00pa3oBaTeibHOI MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue omnepupoBaTh  IMOHATHUSMHU:  MHOXECTBO, IIOJMHOKECTBO,
olepalry HaJ MHOXXECTBAMH;, YMEHHE OINEpHUPOBAThH MOHATHAMHU: Tpad,
CBSI3HBIM TIpad, AepeBO, LMKI, MPUMEHSTh WX IPH pEIIeHUH 3aj]ay;
YMEHHE HCMOJb30BaTh TIpaduueckoe NpeACTABICHUE MHOXECTB s
OIMCAHUs PEaJbHBIX IPOLECCOB W SBJICHHUW, NPHU PELICHUU 3a1ad U3
JpyTUX y4eOHBIX IPEAMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMMH: OIPCACICHUEC, aAKCHMOMad, TCOpEMa,
JA0Ka3aTCIbCTBO, YMCHUC pacnno3HaBaTb HCTHUHHBIC n JIOKHBIC
BBICKA3bIBaHUA, MNPHUBOAWUTL MNPUMEPBI W KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHHA U OTPUILIAHUSA BBICKA3bIBaHUI

YMeHue onepupoBaTh IOHATUSAMHU: HATypalbHOE 4YHCIO, IIPOCTOE H
COCTaBHOE YHUCIIO, IETMMOCTb HaTypabHbIX YUCEJI, IPU3HAKHU JEIUMOCTH,
1EJIOE YUCII0, MOYJIb YHCIIa, OOBIKHOBEHHAs APO0b U IeCATHYHAs ApO0b,
CTaHJAPTHBIN BUJ YKCJIA, pALlMOHAIBHOE YHUCIIO, UPPALIMOHATIBHOE YHCIIO,
apu(MeTHUECKUI KBaJIpaTHBIA KOPEHb, YMEHHUE BBIMOIHATH JEHCTBUA C
YUCJIaMH, CPABHUBATH U YNOPSAAOYMBATH YMCIIA, MPEACTABIATh YUCIIA HA
KOOPJIMHATHON NPSIMOM, OKPYIJIATh YMCIIA; YMEHHUE JEJaTh NPUKUIKY U
OLICHKY pe3yJibTaTa BHIYMCICHHI

YMeHue onepupoBarb NOHATHUSIMU: CTENEHb C LEIBIM ITOKA3aTEIIEM,
apuMeTHUeCKUN KBaJpaTHBI KOPEHb, MHOTOWICH, alre0pamyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHON CTETIeHU OOJIbIIe
€IMHUIIBI; YMEHHUE BBITIOJHATH PacuéThl 1o Gopmysam, mpeoOpa3oBaHUs
HEJBIX, JPOOHO-PAIMOHATBHBIX BBIPAKEHUN U BBIPAKEHUU C KOPHSIMH,
pa3oKeHNe MHOTOYJIEHA HA MHOYKUTENH, B TOM YHCJIE C UCTIOJIb30BaHUEM
dbopMyI pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh IMOHATUSMU: YUCIOBOE PABEHCTBO, YPaBHEHHE C
OJIHOM NEPEMEHHOM, YUCIIOBOE HEPABECHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yYMEHUE pellaTh JIMHEWHble U KBaJpaTHble YypaBHEHMsA, JPOOHO-
palMOHaIbHbIE YPaBHEHUS C OJHOM IIEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpPaBHCHMH, JIMHEHHBIE HEPABEHCTBA M MX CHCTEMBI,
KBaJpaTHble U  JIpOOHO-pallMOHAIbHBIE HEPABEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE MPU PELICHUH 3a1a4 U3 APYIUX MPEAMETOB U
IIPaKTUYECKUX 3aJa4; YMEHHUE HCIIOJIb30BaTh KOOPAUHATHYIO IPIMYI0 U
KOOpPAMHATHYIO IIJIOCKOCTh JUIsl M300pakKeHMsl PpEUIeHUM YypaBHEHU,
HEPaBEHCTB U CHCTEM




YMeHue onepupoBaTh MOHATHAMHU: (YHKIHA, Tpapuk (QyHKIUH, HYIH
(GYHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHHS,
yObIBaHMs, HauOOJbIIEC W HAMMEHBIIEE 3HAYCHUS (PYHKIIUU, yMEHHUE
OIEpUpPOBATh TOHATUSAMH: MpsAMas TNPOHNOPLUOHAIBHOCTh, JIMHEWHAs
GyHKIMs, KBagpaTH4yHas (yHKOUS, OOpaTHas MPOMOPIHOHAIBHOCTD,
napabona, rumnep0Oosia; yMEHHE  CTpPOMTh  rpaduku  QyHKUUH,
UCMONb30BaTh TpauKH JUIs ONpeAeTeHUs CBOMCTB MPOLECCOB H
3aBHCHUMOCTEH, JUIS pelieHus 3a7a4d U3 JAPYTHuX y4eOHBIX NMPEIMETOB U
peanbHON JKM3HM; YMEHHUE BBIpaXKaTh (HOPMyJaMH 3aBHCUMOCTH MEXKIY
BEIIMYMHAMU

Ymenue OIepPUPOBATh HOHATHAMMU: HOCJIEI0BATENbHOCTb,
apudMeTHUecKass 1 TeOMETpUUECcKasi MPOrPeCcCUH; YMEHHUE HCIIOJIb30BaTh
CBOICTBA IOCIIEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI M OOIIETO 4YiIeHa MpH
pelleHny 3aja4d, B TOM YHUCIE 3aJa4 U3 APYTUX y4eOHBIX MPEIMETOB U
pEAIbHOM KU3HU

YMeHue pemaTts 3a1a4M pa3HbIX TUIIOB (B TOM YMCIIE HA IPOLEHTHI, JOIU
U YacTH, JBWXKEHHE, paboTy, LIEHy TOBAPOB U CTOMMOCTb IMOKYIIOK H
YCIIyT, HAJIOTH, 3aJ1a4d M3 00JacTH YIPaBICHUS JIUYHBIMH U CEMEHHBIMHU
(uHaHCaMM); YMEHUE COCTABJISATh BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA
Y CUCTEMBI IO YCJIIOBHIO 3aJa4yM, MCCIEJOBATh IOJYYEHHOE PEUICHUE U
OLIEHUBATh [IPABJIONOA0OHOCTD OJYUYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATHAMHU: (PUTYpPa, TOUKA, OTPE30K, MpsIMas, JIyd,
JOMaHasi, YroJ, MHOTOYT'OJbHHK, TPEYTOJbHUK, PAaBHOOCAPEHHBIH WU
PaBHOCTOPOHHHH  TPEYrOJIbHUKH,  HPSMOYTOJBHBIA  TPEYTOJIbHUK,
Me/nuaHa, OMCCEeKTpHca M BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIHHHK,
napajuieiorpaMM, — poM0,  IPSAMOYTOJBHMK,  KBajpaT, Tpaleuus;
OKPYXXHOCTb, KpYT, KacaTellbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH
¢urypamu; yMmeHHe pemarb 3aJadd, B TOM 4YHCJIE M3 IOBCEIHEBHOM
KHU3HM, Ha HAXOXKJICHHE TIE€OMETPUYECKMX BEJIUYUH C NPUMEHEHUEM
U3yUYEHHBIX CBOMCTB Uryp U (pakToB

10

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYroJbHUKOB; MAPAJUIEIbHOCTD U NMEPIEHANKYIISIPHOCTD MPSAMBIX, YOI
MEXIY HOpAMBbIMM, NEPHEHIUKYJSAp, HAKIOHHAs, HpPOEKLHs, Hoaodue
¢uryp, mogoOHbIe TPEYTrOJbHUKH, CUMMETPUS OTHOCHUTEIBHO TOYKH U
OpsSMOi; yMEHHE paclo3HaBaThb PABEHCTBO, CHUMMETPUIO M MoJ00ue
¢uryp, mapamieNbHOCTh M TEPHEHIUKYISPHOCTh  NPSAMBIX B
OKpYXarolleM MUpe

11

YMeHue onepupoBaTh MOHATUAMU: JJIMHA, PACCTOSIHUE, Yroil (BeIuYnHa
yriaa, CHHYC M KOCHHYC yrIja TpEeyrojbHHMKA), IUIOIAJb, YMEHHUE
OLICHUBATh pa3Mepbl MPEIMETOB M OOBEKTOB B OKPYKAIOLIEM MHUPE;
YMEHHE IPUMEHSTH (POPMYJIbI IEPUMETPA U TUIOIIAH MHOTOYTOJIbHUKOB,
JUIMHBL OKPY)KHOCTH W IUIOINAAM Kpyra, o0beMa NpSIMOYTOJIBHOTO
napajulejenunesa;  yMEHUE  IPUMEHATh  IPU3HAKW  pPaBEHCTBA




TPEYrOJIbHUKOB, TEOPEMY O CYMME€ YIJIOB TPEYIOJIbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETPUUYECKUE COOTHOLUEHUS Ul BBIYUCICHUS JIJIUH,
pacCTOSHUH, TUIOIIAIEH

12

Ymenue u300pakaTe IUIOCKHME (GUIypel M HUX  KOMOMHAIMWH,
IPOCTPAaHCTBEHHBbIE (QUTYpbl OT pPYKH, C TIOMOLIbIO YEPTENKHBIX
WHCTPYMEHTOB ¥  JJIGKTPOHHBIX CPEACTB TIO0 TEKCTOBOMY  HJIH
CHUMBOJIBHOMY OITMCaHHIO

13

YMeHHe onepupoBaTh MOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA KOOPAUWHAT;
KOOpPJAMHATHI TOYKHU, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha
YHUCIIO, CKAJLIPHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHE MCIIONb30BATh
BEKTOPBI M KOOPJIMHATHI JJIs IPEACTABICHUS JaHHBIX U PEIICHUs 3a1a4, B
TOM YHUCJIE U3 APYTHX yU4eOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh  IMOHATUSAMHU: CTOJOMKOBBIE M KPYIOBbIE
JarpaMMBl, TaOJIHIIbI, cpeaHee apudmMeTnieckoe, Mearana, HanoobIIee
¥ HaMeEHbIIIee 3HAYEHUs, pa3Max YHCIOBOTO Ha0opa; yMEHHE U3BIIEKATh,
UHTEPIPETHPOBATH M MPEe0OPa30BhIBATh HHPOPMAIIHIO, TIPEICTABICHHYIO
B TabiMmax W HA JOMarpaMMmax, OTPaXKamollyld CBOWCTBA |
XapaKTEPUCTUKH pealIbHBIX MPOLIECCOB U SBJICHUMN; YMEHHUE paclo3HaBaTh
U3MEHUYMBBIE BEJIMUUHBI B OKPYXKAIOIEM MUpPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbI ONBIT (CIIy4alHBIN
OKCIIEPUMEHT), dJEMEHTapHOE€ COObITHE  (DJIEMEHTapHBIA  HCXOJ)
CIIy4aifHOTO OmbITa, CIy4yailHOoe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOIUThb  BEPOSTHOCTH  CIy4aWHBIX COOBITUH B  ONBITax C
PABHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMU  COOBITUSIMM; yMEHHE pellaTh
3aJa4d METO/J0M OpraHM30BaHHOIO Iiepedopa M € HCHOJIb30BaHUEM
IIpaBWJIa YMHOXCHMS; YMEHHE OLIEHUBAaTh BEPOATHOCTH pEAJIbHBIX
COOBITUI M SBICHMN, TOHUMAThb POJIb IMPAKTHYECKH JIOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUN B OKPY’KAlOIIEM MHUPE U B KU3HU; 3HAKOMCTBO
C NOHATHEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBLINX
YUCEN U €T0 POJIBI0 B MACCOBBIX SIBJICHUAX

16

YMeHnue BIOUpaTh NOIXOISIINA U3YYSHHBIN METO/ IS PEIIeHUs 3a1a4H,
MNPUBOAUTE HNPUMEPBI MATCMATUYCCKUX BaKOHOMepHOCTefI B MpuUpoaC U
JKU3HH, Paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HMCKYCCTBE,
OIMUCBIBATH OTACJIBHBLIC BBIAAIOIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOJC
Pa3sBUTHUA MAaTEMAaTUKW KaK HAYKHU, IPUBOAUTE MPHUMEPLI MATCMATHYCCKUX
OTKPBITUIA U UX aBTOPOB B OT€YECTBEHHOW M BCEMUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [IpusHaku JenMMOCTH LEIbIX YUCEN
12 OOBIKHOBEHHBIC U JECATUYHBIC POOH, MPOICHTHI, OECKOHEYHbIE TEPHOIMIECKUE
npobu
1.3 Panmonanehbie ynucna. Apudmernyeckre oneparyy ¢ paiMoHATbHBIMU YHUCIaAMH
14 JletfictButenbHble uyncia. ApudMETHYECKHE OIepalud C JACHCTBUTEIHHBIMHU
' qHCIIaMA
15 [TpubmmxEénnpie BbI‘-II/IvCJIeHI/ISI, IpaBWa OKPYIJVIEHUS, HpPUKUAKA M OLEHKa
pe3ysibTaTa BIYUCICHUN
2 Anrebpanyeckue BhIPAKCHUS
2.1 BykBeHHbIe BbIpaXeHUs (BbIPaXKEHHSI C IEPEMEHHBIMHU )
29 Crenenp ¢ wnenbiM mnokasarteineM. CTENeHb € PalUOHAIBHBIM IIOKA3aTEJIEM.
' CBoiicTBa CTENEHU
2.3 MHorouneHst

2.4 Anrebpanueckas 1pooOb

ApudmeTrueckuii KOpeHb HaTypaJIbHOW cTerneHu. [leficTBus ¢ apupMeTHIECKUMHU

2.5
KOPHSIMH HAaTypaJbHOU CTEIICHU

3 VYpaBHeHMsI U HEpABEHCTBA

HCJ'IHe u ,Z[pO6HO-paI_II/IOHaJ'IbHBIe YpaBHCHU. CucremMsl u COBOKYITHOCTH

3.1 .
ypaBHEHUI

32 Llensle u apoOHO-palMOHANbHEIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pertteniie TEKCTOBBIX 3a1a4

4 YucaoBbIE NOCIEN0BATEIbHOCTHU

4.1 ITocnenoBaTebHOCTH, CIIOCOOBI 3a0aHUs IOCIEN0BATEILHOCTEH

4.2 ApudmeTrnueckasi 1 reoMeTpuueckas rmporpeccuu. opmyna cI0KHBIX TPOIEHTOB

5 DyHKIHUH

Oyukuwms, cnocoosl 3aaanus GyHkuuu. ['padux ynkuuu. Obnacts onpeneneHus
U MHOXeCTBO  3HaueHuil  ¢yHkuuu. Hymu  ¢yHkumu.  [IpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl |
MUHUMYMBl (QyHKIMd. HaunGomnbinee u HauMeHblllee 3HaYeHHE (YHKIMHM Ha
MIPOMEKYTKE

6 Koopaunatsl Ha psAMOii U TIIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapTOBbI KOOPAMHATBI HA TUNIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 Ux cBoicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojapHuKu
7.4 OKpyY>KHOCTb U KPYyT
7.5 N3mepenne reoMeTpu4eCKuX BEJIUYHUH
7.6 BekTopsl Ha mockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padmr




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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