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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MaremMaTMKE Ha YPOBHE CpeAHero oOiiero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO c yuéToM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
NPENBABISIEMBIX K MaTE€MaTHYECKOMY OOpa30BAHMIO, M TPAJHULHMA POCCHIUCKOrO
oOpa3oBanus. Peanuzanusi mporpamMmbl MO MaTeMaTHKe O0O€CIeUYMBAET OBJIAJICHUE
KJIFOUEBBIMA ~ KOMIIETCHIIMSIMU, COCTABJIIONIMMH OCHOBY JUISI CAMOPa3BUTHS U
HENPEPBHIBHOTO 00pa3oBaHMs, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEILHOTO PAa3BUTHSI TUYHOCTH 00YJAIOIINXCSI.

B mporpamMmme 1o MaTeMaTHKe YYTEHBI UAEH U NOJIOKeHUd KoHuenuuu pa3sBuTHUs
MartemaTudeckoro ooOpasoBanuss B Poccuiickoit @Denepamuu. B cooTBeTcTBUU ¢
Ha3BaHMEM KOHIICMIIMM, MaTeMaTHdeckoe oOpa3oBaHHWE JOJDKHO, B YaCTHOCTH,
NPEAOCTaBISATh KAKIOMY OOydYarolmeMycs BO3MOXXHOCTh JIOCTHIXKEHHSI  YPOBHS
MaTeMaTHYECKUX 3HAHUH, HEOOXOJUMOro I JalbHEHIINEH yCIemHOW JXU3HU B
oOmiectBe. IMEHHO Ha peIIeHHE ATOW 3ajJayd HalleJieHa MporpaMma 1Mo MaTeMaTHKe
0a30BOT0 YPOBHSI.

B osnoxy mudpoBoit Tpanchopmanuu BceX cdep UeTOBEUECKON eI TEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEeKOM 0e3  0a3oBoi
MaTeMaTUYeCKOW TOATOTOBKH. YK€ B IIKOJE MAaTeMaTHKa CIY>)KUT OINOPHBIM
MPEAMETOM [IJIsl U3YUYEHUSI CMEXHBIX JUCIUIUIMH, & B )KU3HU IMOCJE IIKOJIbl PEATbHOU
HEO0OXOMMOCTBIO CTAHOBUTCSI HETIPEPBHIBHOE 00pa30BaHKE, YTO TPEOYET MOTHOIICHHOU
0a30BOl 00I11€00pa30BaTEeNbHON MOATOTOBKH, B TOM YHUCJIE U MaTeMaTH4YeCKOW. ITO
00yCJIOBJICHO T€M, 4YTO B HAIllK THU  PACTET YHUCIIO CIIECIMAJIBHOCTEM,

CBSI3aHHBIX HETIOCPEJCTBECHHBIM MPUMEHEHUEM MAaTeMaTUKU: U B cpepe IKOHOMUKH, U
B OM3HECE, U B TEXHOJIOTMYECKUX 00JIacTsIX, M Jake B T'yMaHUTapHbIX cdepax. Takum
o0pa3oM, Kpyr oOydYaromuxcs, JJis KOTOpPhIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMbBIM
MIPEIMETOM, CYLIECTBEHHO PACILIUPSETCS.

[IpakTuueckas TMOJE3HOCTh MATEMATHKH OOYCIOBJIEHA TE€M, 4YTO €€ MpeaMETOM
ABJIIOTCS (DyHIAAMEHTAIbHBIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIEC OTHOIICHUS OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM
OMbIT€, JO JOCTATOYHO CJIOXKHBIX, HEOOXOJIUMBIX [Jii Pa3BUTUS HAYYHBIX W
TEXHOJIOTUYECKUX HJIeW. be3 KOHKPETHBIX MAaTeMATUYECKUX 3HAHUM 3aTPYIHEHO
MOHMMAaHUE TIPUHIMIIOB YCTPOMCTBA U HCMOJB30BAHUSI COBPEMEHHOW TEXHHKHU,
BOCIIpUATHE MW HMHTEPHIpPETAUs pa3sHOOOpPa3HOM COIMAIbHON, SKOHOMHYECKOM,
NoJIMTUYECKOW — wHpopManmu, ManodDPeKkTuBHA TOBCEAHEBHAS  IPAKTHYECKas
NEeATeNIbHOCTh. KaXXqoMy 4eloBeKY B CBOEW JKHU3HU MPUXOJUTCS BBINOJHSTH
JIOCTATOYHO CJIOKHBIE PAcyY€Thl U COCTAaBJATh HECJIOXKHBIE aJITOPUTMBI, HAXOIUTh
HY)XHbIE (OpMYJBI W TPUMEHATh HX, BIAACTh MNPAKTUYESCKUMU TpPUEMaAMHU
r€OMETPUYECKUX U3MEPEHHUM U TIOCTPOCHUM, YUTaTh HHGOPMAIIUIO, ITPEJCTABICHHYIO B
BUIy TaOJIUII, IMarpaMm, IpauKoB, KUTh B YCIOBUAX HEONPEICTEHHOCTU U MMOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4aHbIX cOObITHI. OTHOBPEMEHHO C pacIIMpeHueM cdep
MPUMEHEHUSI MaTeMaTUKA B COBPEMEHHOM OOIIeCTBE BCE 00Jiee BaKHBIM CTAHOBUTCS
MaTeMaTUYECKUI CTUJIb MBIIUICHUS, TTPOSIBISIONINICA B ONPEAEIEHHBIX YMCTBEHHBIX
HaBblKax. B mponecce wu3ydeHHss MaTEeMaTHUKM B apceHand MNPUEMOB M METOJIOB



MBILUIEHHUS] YEJIOBEKA €CTECTBEHHBIM 00pa3OM BKJIIOYAKOTCS MHIAYKIUS U ACIyKLus,
00001IeHNE U KOHKpPETH3alusl, aHaIU3 U CUHTE3, KIacCUu(UKaIMs U cucTeMaTH3alus,
abctparupoBanue U aHajorus. OOBEKThl MAaTEMATUYECKUX YMO3AKIIOUEHUN, MpaBuia
UX KOHCTPYHUPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOEHUH, ClIOCOOCTBYIOT
BbIpa0OTKEe yMeHHUs (HOpMyIHUpPOBaTh, OOOCHOBBIBATH U JOKA3bIBaTh CYXKICHHUSA, TEM
cCaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIUICHHE. MaTeMaTHKe NMPUHAATIC)KUT BEAYIIast POJb
B ()OPMHUPOBAHUU ANTOPUTMUYECKOW KOMIIOHEHTHI MBIIIJICHUS U BOCIUTAHUM YMEHUN
NEHCTBOBATh IO 3aJaHHBIM  aJrOpPUTMaM, COBEPIUEHCTBOBATh W3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B 1mpolecce pemeHuss 3agady — OCHOBHOM yueOHOMU
JESATEIbBHOCTH Ha YPOKAaX MAaTeMaTUKU — pa3BUBAIOTCS TBOpYECKas M IpHUKIaaHas
cTopoHbl MbinuieHua. OOydeHune MaremMaTHke [aéT BO3MOXXHOCTh pa3BUBATH Yy
00y4aroluxcs TOYHYIO, PAllMOHAIBHYI0O U WH()OPMATHBHYIO pedb, YMEHHE OTOMpATh
Hanboee MOIXOJAIINE S3bIKOBBIC, CHMBOJHMYECKHE, TpaduuecKhe CpeacTBa s
BBIPOXKEHUS CYXICHHM M HArsIHOTO WX TMPEICTaBJICHUS. Heobxonumbim
KOMIIOHEHTOM OOIlel KyJbTypbl B COBPEMEHHOM TOJIKOBAHMM SIBIISIETCSl 0OIee
3HaKOMCTBO C METOJaMH TMO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABIECHUE O MPEAMETE U
METOJIe¢ MaTeMaTUKH, €r0 OTJINYUS OT METOJIOB €CTECTBEHHBIX U I'YMaHUTApHBIX HayK,
00 0COOEHHOCTSAX NPUMEHEHUS MATEMaTUKM JJIsl PEIICHUs HAay4HbIX M IPUKIaJHBIX
3amay. Takum oO0Opa3oM, MaTeMaTHUYecKoe O0pa3oBaHUE BHOCHUT CBOW BKJIAJ B
dbopmupoBaHue 00IIEH KyIbTypbl YEIOBEKA.

W3ydyenne MaTeMaTHKH CHOCOOCTBYET SCTETHUYECKOMY BOCIUTAHHIO YEJIOBEKa,
NOHMMAHUIO KpacoTbl W M3SALIECTBA MAaTEMaTHUUYECKHUX PACCYXACHHUH, BOCIPUSTHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[IpuopuretHpiMu HenssMu 00ydeHus: matematuke B 10—11 kimaccax Ha 0azoBoM
YPOBHE SIBISIIOTCS:  (DOPMUPOBAHHUE LIEHTPAIbHBIX MAaTEMaTHUECKUX MOHATHH (4HCIIO,
BEIMUMHA, TeOMeTpuueckass (Qurypa, TepeMeHHas, BEPOATHOCTb, (PYHKIUSA),
00€CMEeYnBAIOIINX  MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTb  MATEMaTUYECKOIO
oOpa3oBaHMsl OOyyarolUMXcs; MOJBEAECHUE OOYydarolUXCsl Ha JOCTYIHOM MJii HUX
YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MAaT€MAaTUKH M OKPY>KAlOIIEro Mupa, MOHUMaHue
MaTeMaTHKHU KaK 4acTd OOLIeH KyJbTyphl UEJIOBEUECTBA; PA3BUTHE MHTEIUIEKTYaJIbHbIX
U TBOPYECKUX  CIIOCOOHOCTEH  0O0ydyaromuxcsi, I[103HABaTEIbHOW  aKTUBHOCTH,
UCCJIEIOBATENBCKUX YMEHUM, KPUTHYHOCTH MBILUIEHUS, HMHTEpeca K HW3YYEHUIO
MaTeMaTukd;  (opMUpOBaHHE (PYHKIMOHAIBHOW MaTeMaTH4YE€CKOM TIpaMOTHOCTH:
YMEHUS PaClO3HABATh MATEMATHUECKHUE aCIEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYAIUSIX U
OpU U3YYEHUU JIpYIrMX Y4YeOHBIX NPEIMETOB, TPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh HX Ha S3bIKE MaTeMaTUKU M CO3[aBaTh
MaTE€MaTUYeCKHEe MOJEIN, NPUMEHATh OCBOCHHBIM MaTEMaTWYECKHW ammapatr Juis
peuieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HWHTEPIPETUPOBATh U  OLICHUBATh
MOJIyYeHHbIE PE3YJIbTATHI.

OcCHOBHBIMM JIMHHUSIMU cojepkanusi mateMatuku B 10—11 kmaccax sBisitoTCs:
«YUucna u BeIUUCIEHUSY, «Adredpay («Anredpandyeckue BHIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBAY), «Hauvana MaTeMaTU4YECKOro aHaJIN3ay, «I"eomeTpus»
(«I'eomerpuueckue ¢Gurypsl M HX CBOMCTBa», «lM3mMepeHne reoMeTpuyecKux
BEJMYUHY), «BeposTHOCTb U cTaTUCTUKa». [[aHHbIE TMHUU Pa3BUBAIOTCS NapaJlJIENbHO,
KaXKJ1asi B COOTBETCTBUU



c cOOCTBEHHOM JIOTUKOH, OJTHAKO HE HE3aBUCUMO OZHA OT APYTOi, a B TECHOM KOHTAKTE
u B3aumojercTBuu. Kpome »Toro, mx oOOBEOUHSET JIOTHYECKash COCTABIISIOIIA,
TPaIUIIMOHHO TPUCYIIAs MAaTEMAaTHKE W MPOHU3BIBAIOIIAS BCE MATEMAaTUICCKUE KYPCHI
u conepxkatenbubie TuHIN. ChopmynupoBarHoe B PI'OC COO tpeboBaHue «BlIageHNE
METOJaMH JIOKa3aTeNbCTB, aJITOPUTMaMHU PEIICHUS 3a/1ad, YMEHHue (HOpMyIupOBaThH
OTIpE/ICTICHUS, AKCUOMBI W TEOPEMBI, MPUMEHITh HX, MPOBOAWTH JIOKa3aTeIbHBIC
pacCyXJieHHUsT B XOJC PEIICHUS 3a7ad» OTHOCHUTCS KO BCEM YyYeOHBIM Kypcam, a
dbopMUpOBaHUE JIOTHUECKUX YMEHHUH pacmpenernsieTcs M0 BCeM rojaM OOy4deHHs Ha
YpOBHE CpeaHero o0I1ero oopa3oBaHms.

B cootBerctBum ¢ ®I'OC COO maTeMaTHka SBISETCS 00s3aTEIBHBIM MPEIMETOM
Ha JIaHHOM YypOBHE oOpa3zoBaHus. [IporpamMmmoii mo maTeMaTHKe MpeaycMaTpuBaeTCs
u3yueHue ydeOHoro mnpeaMera «MareMmartnka» B pamMKax TpEX YUYEOHBIX KYpPCOB:
«Anrebpa M Havalla MaTEeMaTHYECKOTO aHanu3a», «l'eomeTrpus», «BeposTHOCTH U
CTaTUCTUKA». DOPMHUPOBAHUE JOTUYECKUX YMEHUN OCYIIECTBISIETCS Ha MPOTSHKECHUU
BCEX JIeT 0Oy4YeHHs Ha YPOBHE CpeIHEro OOIero oOpa3oBaHMs, a JIEMEHThI JIOTHKU
BKJIIOUYAIOTCS B COJIEp )KaHUE BCEX Ha3BAHHBIX BHIIIE YUEOHBIX KYPCOB.

OO611ee 4KCIIO YacoOB, PEKOMEHIOBAHHBIX VISl U3y4YeHus maTemMaTuku — 340 yacos:
B 10 xmacce — 170 gacoB (5 vacoB B Henmento), B 11 kimacce — 170 vacoB (5 yacoB B
HEJISTIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI

ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yudeOHOro TmpeaMera «MaremaTuka» JIOJDKHO  00ECIeuuBaTh
JOCTIDKCHHE Ha YpPOBHE CpPETHEro oO0Iero oOpa3oBaHHS CIACAYIOMUX JTUYHOCTHBIX,
METaNpeMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE  pe3ydbTAaThl  OCBOEHUS  MpPOrpaMMbl  ydyeOHOro  IpenMera
«MaremaTHKa» XapaKTepU3yIOTCS:

['pasxtaHCKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTBHIO TPAKIAHCKOM MO3UIMU OOYYAIOLIErocss Kak aKTUBHOTO M
OTBETCTBEHHOT'O WJIEHA POCCHMCKOr0 OOLIECTBA, MPEACTABICHUEM O MATEMATHYECKHX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, ABJICHUH, IPOLIETYP I'PakTaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U Ip.), YMEHUEM B3aHUMOJCIHCTBOBATH C COLIMAIBHBIMU
WHCTUTYTAMH B COOTBETCTBHHM C UX QYHKUUSAMH U Ha3HAYCHHEM.

[laTproTHyeckoe BOCIUTAHUE:

C()OPMUPOBAHHOCTBIO POCCUNCKON TpaKAAHCKOW HJIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HAaCTOSIEMY POCCHMCKOM MaTE€MaTHKH, LIEHHOCTHBIM OTHOILLEHUEM K
JOCTHXKEHHSIM POCCHUMCKMX MAaT€MaTHKOB M POCCHUICKONM MAaTEMAaTHYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO 3TUX JOCTHXKEHMM B JIpYTMX HayKaxX, TEXHOJOrusax, cdepax
HKOHOMMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMSL:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHMCKOIO Hapona; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHHUSA, ATUYECKOTO TMOBEICHHMS, CBSI3aHHOTO C MNPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUU HAYKU U JAESATENbHOCTHIO YUYEHOIO; OCO3HAHUEM JIMYHOIO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

DCTEeTNYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOLIEHMEM K MHpPY, BKJIKOYAasd 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEHN, 00OBEKTOB, 3aJa4, pEeUIeHUH, pacCyXICHHI; BOCIPUUMUYHUBOCTBIO K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

Pusnueckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHSI MIPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
3I0POBOTO U 0€30MacHOT0 00pasza JKU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO  (3710pOBOE MHTaHUE, COAJTAaHCUPOBAHHBIM pPEXKUM 3aHATUM U OT/AbIXA,
perynsipHas (u3MUecKass aKTHUBHOCTb); (PU3NYECKOrO0 COBEPIICHCTBOBAHUS, IIPH
3aHITHUSX CIIOPTHUBHO-03/I0POBUTEIBHOM €S TEIBHOCTHIO.

TpynoBoe BoCIUTaHHE:

TOTOBHOCTBIO K TpPYAY, OCO3HaHUEM IIEHHOCTU TPYAOJt00Us; HHTEPECOM K
pasznuyHbIM cepam npodeccHoHaNbHON AESITENbHOCTH, CBI3aHHBIM C MAaTEMATHKON U
e MPUIOKEHUSIMHU, YMEHUEM COBEpILATh OCO3HAHHBIA BbIOOp Oyayiiei npodeccun u



peanu30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTEeMaTH4eCKOMY OOpa30BaHHWIO U CaMOOOpPa30BaHUIO HA MPOTSKECHUU BCEU JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUYECKUX 3a/1a4 MaTeMaTHYeCKOM
HaIpaBJICHHOCTH.

DKOJIOTHYEeCKOE BOCITUTAHHUE:

COPMHUPOBAHHOCTBIO  DKOJIOTHYECKOW  KYJIbTYpPhl, TOHUMAHUEM  BIIMSHUS
COITMATTbHO-DKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSHHE MPUPOJHOM M COIMAIbHOU
Cpe/bl, OCO3HAHHEM TJIO0ATBLHOIO XapaKTepa 3KOJIOTHYECKHX IMPOOJIeM; OpHeHTaIeH
Ha MPUMEHEHWE MaTEMaTHUYECKUX 3HAHUU JIJI PEIICHHS 3a7a4 B 001aCTH OKPYKaIOIIeH
Cpenbl, TUIAHUPOBAHUS TIOCTYIIKOB W OIEHKHM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKaIOUIEN CPEIBL.

[{leHHOCTH HAYYHOT'O IMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO ~ MHPOBO33PCHHS, COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTH4eCKOU
HAyKHW KakK c(hephbl 4eTOBEYECKOMN ACATEIHPHOCTH, ITANOB €€ Pa3BUTHSI M 3HAYUMOCTH JIJIS
pa3BUTHS IMBWIM3AIMN;, OBJAJACHHEM SI36IKOM MaTEMaTHKH ¥ MaTeMaTHYEeCKOM
KYJIbTYPOM KaK CPEJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIAThH MPOEKTHYIO U
HCCIIeIOBATEIbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIe pe3yJabTaThl OCBOCHHS IPOTPaMMBbl  y4eOHOTO MpeaMera
«MaremaTrka» XapakTEepU3YIOTCS OBJIAJICHHEM YHUBEPCATHHBIMH HO3HABAMEIbHbIMU
O0eliCmBUsIMU, YHUBEPCATIbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUSIMU, VHUBEPCATbHbIMU
PeYNISIMUBHBIMU OCUCMBUSIMU.

1) Vuusepcanvhvie nosnasamenvhvle Oelicmeus, obecneuusaom Gopmuposarue
0A308bIX KOZHUMUBHLIX NPOYECCO8 0OVHAIOWUXCA (0CB0EHUEe Memo008 NO3HAHUS
OKpYIHCcarouieco Mupa, NpuUMeHeHue J102UYeCcKuUx, Uccied008amebCKux onepayuil, yMeHu
pabomams ¢ ungpopmayueti).

ba3oBrie nornueckue AeUCTBUSA:

e BBIABISITH W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXAY NOHATUAMU; (OPMYIUPOBATH
OMpeJieiCHUs] ~ TOHSATUH;  yCTaHaBIMBAaTh  CYIIECTBEHHBIM  TMpPHU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIIEHHUS U CPAaBHEHHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHUMATB, dbopMmynupoBath U NpeoOpa3oBbIBATh  CYXKJCHUS:
YTBEPAUTENbHbIE W OTpPULATENbHbIC, €IUHUYHBIE, YAaCTHbIE M OOLIHE;
YCIIOBHBIE;

e BBIABJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS B
dakTax, TaHHbBIX, HAOIIOJACHUSIX U YTBEPKACHUSX; MpeAJiaraTh KpUTEpUu AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JenaTh BBIBOALI C UCIOJB30BAHUEM 3aKOHOB JIOTUKU, JEIYKTUBHBIX W
VWHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e TIPOBOJIUTH CAMOCTOATENIBHO I0KA3aTEbCTBA MAaTEMAaTHYECKUX YTBEPKICHUN
(mpsiMble U OT MPOTUBHOTO), BBICTPAUBATH APTYMEHTAILMIO, TPUBOJUTH



IpUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BEIBOJIBL;

BBIOMpaTh CIOCOO pemieHus: ydeOHOW 3ajadyu  (CpaBHUBATh HECKOJBKO
BapHAHTOB pEIICHUs, BBHIOMpPATh HamOoJee TOAXOAAIMMNA ¢  Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

bazoBbie nccnenoBaTeIbCKue JSHUCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUA HHCTPYMEHT I1O3HAHMS,
dbopMyaMpoBaTh  BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHEe, MpoOJIemMy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, ApPTYMEHTUPOBATh
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTUYeCKOro oObeKTa, sIBJIICHUS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;
CaMOCTOATENFHO (OpMyIHpOBaThH O0OOIIEHUS M BBIBOJALI IO PE3yJIbTaTaMm
NPOBENEHHOTO HAONIOACHUS, MCCIEIOBaHUsA, OLEHUBAaTh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TaKXKe BbIJIBUTATh
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmarueii:

2)

BBEIIBIIATE JeumuTel WHPOpMAIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETa Ha
BOIIPOC U JUIsI pEUICHUS 3a/1auH;

BBIOMpATh MHGOPMAIIMIO U3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHGOPMAIIMIO PA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh HWH(OpPMAINIO, TPEACTABIATh €€ B pPa3IMYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpadrueck;

OLICHUBATH HaJEXKHOCTD uH(popMaluu 10 CaMOCTOSITEIIbHO
c(hOPMYIMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanvhuie KOMMYHUKAMUGHbLE oeticmeus, obecneuusaiom

CPOPMUPOBAHHOCI COUUATILHBIX HABBIKOS 00YUAIOUWUXCAL.
OO01ienue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXkJIECHUS B COOTBETCTBUU C YCIOBUSIMU U
LEIsIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U TMCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS O XOIY PELICHUS 3aa4H,
KOMMEHTUPOBATH ITOJy4YECHHBIN PE3yJIbTaT;

B XOJie OOCYXJEHHs 3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbl,
npoOJyieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHUCK
PELIEHHUS]; COMOCTABIATh CBOU CYXIEHHUS C CYXIACHUAMHU JPYTMX YYAaCTHHUKOB
nuanora, 0OHapy>XKMBaTh Pa3JIMUUE U CXOACTBO MO3ULUI; B KOPPEKTHOH (popme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4dd, SKCIIEPUMEHTA, MCCIEAOBAHMS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh GopMaT BBICTYIUIEHHS C YYETOM 3ajay
MPE3EeHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHUYECTBO:



MOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW M HHAWBUIYaIbHOM
paboThl TMpU pEHIEHUHM YYEOHBIX 3ajJa4d; MNPUHUMATH 1EJb COBMECTHOM
NEeATEIbHOCTH, INIAHUPOBATh OPraHU3alUI0 COBMECTHOUN pabOThl, pacipeeisaTh
BUJIbI paboOT, OTOBapUBATHCS, OOCYXKAAaTh MpollecC M pe3yibTaT padoThl;
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B TPYMMOBBIX (hopmax paboThl (0OCYX)AeHWs, OOMEH MHEHHH,
«MO3TOBbIE IITYPMbl» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JCUCTBUSL C JAPYIMMH 4J€HaMU KOMAaHJbI; OLIEHWBAThH
KauecTBO  CBOEr0  BKJaJa B OOMMM  OPOAYKT MO  KPUTEPUSIM,
chOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHUCTBHSI.

3) Vuueepcanvnvie pezynamuenvie Oelicmsus, obecneuusaiom @opmuposarue
CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCU.
Camoopranu3zanusi:

COCTAaBJIATH INIaH, AJIIrOpUTM PCHICHHUA 3aJdayu, BBI6I/IpaTB CIT0CO0 pemcHus C

y4ETOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOU UH(pOPMAIUH.
CaMOKOHTpOJIb:

BJIAJICTh HaBbIKAMU MMO3HABATEIBHOU peIIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
TEUCTBUN W MBICITUTENBHBIX MPOIIECCOB, UX PE3YJIBTATOB; BIAJACTh CIIOCOOAMHU
CaMOIIPOBEPKH,  CaMOKOHTpOJII  Mporecca ©  pe3yiabTaTa  pElIeHUs
MaTeMaTUYECKOM 3aJ/1auu;

NPEABUACTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NpPH DPEIICHUU 3a]auH,
BHOCUTb KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
TAHHBIX, HAWJCHHBIX OIMHUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjIbTaTa IEIH M yCIOBUSM, OOBSCHATH TPHYUHBI
JOCTHKCHUSI WJIM HEIOCTHKEHHUS PE3yJIbTaTOB JIEATEIbHOCTH, HaXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

B [IpenMerHbie pe3ynbTaThl OCBOCHHS TPOrPAMMBI 110 MaTeMaTUKE Ha 0a30BOM ypOBHE
Ha YpPOBHE cCpeaHero ooOiero oOpa3oBaHMs MPEACTaBICHBI MO TrojaM OOy4YeHUsS B
paMKax OTAENbHBIX Y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX pa3feiiax MPOrpamMMbl IO
MaTeMaTHKe.



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa U Havajga MaTeMaTHYECKOTO
aHanu3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBPHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBJAJCHHE KIIOUEBBIMH
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUIsl CAMOPA3BUTHS M HETPEPHIBHOTO
oOpa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MAaTeMaTHYECKOTO aHaln3a» SIBISETCA OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHON
CTOPOHBI, OH OOECleYuBaeT HHCTPYMEHTAIbHYIO 0a3y /i HU3Y4EeHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrodl CTOPOHBI, (POPMHUPYET JOTHUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAMMOM JIJIsi OCBOCHHS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHMUS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO KypCa y4YalllMeCs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KoTopas (OpMyJIHPYET CBOU TOCTHIKEHUSI B MaTeMaTUUECKOH opme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajnu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OHOJIOTMH, MOHUMaHUs
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOW JKM3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXKE Bpems OBIIajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHUSIMHU
pa3BUBaET yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, adCcTparupoBaHue u
aHaJIOTHI0, (POPMUPYET KpEeaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydenus
anreOppl M HayaJl MaTeMaTHYEeCKOro aHalu3a B CTapllied IIKOJe ydalluecs
MOJYYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIBLHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPEAJbHBIX CUTYallM WM WHTEpHpEeTaluu
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  MNpPUMEPAMU  MATEMATHYECKHUX
3aKOHOMEpPHOCTEH B TMPUPOAEC, HAYKE MU B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.



Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENbHBIM MOTEHIUAIOM, KOTOPBIN
peanu3yeTcs Kak 4depe3 y4eOHbId Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHHS, TaK W dYepe3 crneuuduky ydeOHOM AesaTenbHOCTH,
TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MIPOJOJKUTEIIHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 34 IIOJIyYECHHBIN pe3yibTar.

B ocnoBe wmeroauku oOyueHus airedpe M HayalaM MaTeMaTHYeCKOTrO
aHaJIM3a JIEKUT AeATEIbHOCTHBIN NPUHIIMI 00y4YEHU.

CrpykTypa Kypca «Anredpa 1 Hadajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIINE CONAEPKATEIbHO-METOANYECKAE JIMHUU: «YHCIa W BBIYUCICHUS,
«Dyukuuu  u - rpaduku», «YpaBHEHUST U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHanusa», «MHo)kecTBa U JIOTMKa». Bce 0oCHOBHbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHHM JBYX JIET
oOyuyeHusl B CTaplleil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HACHIAsACh HOBBIMM TeMaMHU M pasgenaMu. JlaHHBIE Kypc  sABISETCA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJepKaHHE HECKOJIbKHUX
MaTE€MaTUYECKUX JUCHUIUIMH: aredpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHAIN3,
Teopust MHOKecTB U Jap. [lo mMepe Toro kak ydvamuecs OBJIaJeBalOT BCE Ooliee
MIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCJIEI0BaTeNIbHO (hopMupyeTcsa u
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTHYECKYyl0 MOJEIb peajbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, NOJYyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOr0 aHaJIU3ay, IJIsl PEUIEHUs! CaMOCTOSITENbHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJIYYEHHBIN PE3YJIbTAT.

CopepxarenpHO-MeTOAUMYECKasl JIMHUAA «YUuCina ¥ BBIYMCIICHHS) 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAa4yaTO B OCHOBHOW MIKoJjie. B crapmiell mkose oco0oe BHMUMaHHE YJENseTcs
(OpPMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu ACHCTBUTENBHOTO YHCIA, YMEHHE
pAlOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, JACIaThb IPUKUAKY, OLICHUBATH
pesynbrar. OOyuyaromuecss NOJY4arOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHHH,
BBITIOJTHEHUS JICMCTBUM C YKMCJIaMH, 3allMCaHHBIMU B CTaHJIapTHOM dopmMme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKECHHU.

JIuans «YpaBHEHHs W HEPABEHCTBA» PEAIU3YETCA HA INPOTSIKEHHU BCETO
oOyueHusi B CTaplIeld IIKOJie, IOCKOJbKY B KaXJOM pasjeie NporpamMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIUX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3MYHBIMM METOJAMU PELICHMS LEJbIX, PALHOHAIBHBIX, HWPPALNOHAJIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMUUECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [losrydeHHbIe yMEHNs UCTIOJIB3YOTCS IIPU UCCIIEN0BAaHUN
GYHKIMI C TOMONIBIO MPOU3BOJHON, PEIICHUH MPUKJIAAHBIX 3a/Jad W 3a/1ad Ha
HAaXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HadeHud QyHkuu. JlanHas



coJepKaTeNbHas JIMHUS BKIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUI
BBIMIOJHATh pacuy€Thl 1Mo ¢GopMyliaM, IpeoOpa3oBaHUs IIENbIX, PALUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
Marepuajia  MPOUCXOJIWUT  JaJbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUS YydYaluxcs, (OPMHUPYIOTCS HAaBBIKH JACTyKTUBHBIX
paccyxaeHudd, pabOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUSA
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HAIJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JMHUA «DyHKIMH W TpaQuKH» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Yy4YEeHUS MaTepuaa. N3yuyenue CTEIIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIS pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK C MATEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM Oo0nbllIOE BHUMaHHE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIENOBATh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepaTeabHON JIMHUU HalleJIieH Ha pa3BUTHE YMEHUN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXJIy BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, rpaduueckoil U cioBecHo. Ero mzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS,, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHuecKkoro aHaiau3a» MO3BOJSET
CYIECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaK M NPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BAaTh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHHUS, BBIYUCIATH MUIOMAAX QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
YCKOpEeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
HAXOXKJEHUSl HAWIy4dlIero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHUYECKHUX, 3a/Jauyax. 3HAaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcCKyccTBe. OOydarommecs Yy3HaOT O
BBIAIOLINXCSI PE3ysbTaTaX, IMOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.



ConepxaTeabHO-MeToANYeCKas JIMHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIIEHA  3JIEMEHTaM TEOPUM  MHOXKECTB. [€OpEeTHKO-MHOKECTBEHHbBIE
MIPEICTABICHUS IPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKU M MPEIJIararT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUMN BCE pa3/eibl MATEMATUKU U €&
MPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
uenoe. IToatoMy BakXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOW MaTeMaTUKH M UCIOIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa um Havajlla MaTeMaTHUYECKOrO0 AaHAJIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOrO0  MOJCIHUPOBAHUS, KOTOpbIE€ IPU3BAHbBI
c(OpMHpPOBATh HABBIKK MTOCTPOEHUSI MOJEIIEH peabHbIX CUTYallui, UCCIETOBAHMS
TUX MOJENIEH C MOMONIbIO ammapara aiareOpbl U MaTeMaTHYECKOro aHajlu3a U
MHTEPIIPETALNN TTOTYYEHHBIX pe3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 Pa3JeoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUaJl Kypca IMHPOKO HCIOJIb3YETCS
JUISL pelIeHusl NMPUKIaAHbIX 3aaa4. [Ipu pemeHnn peanbHbIX MPAKTUYECKUX 3a7ad
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000IATh M KOHKPETHU3UPOBATh
npobiemy. [lesreabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpraHM3yeTCsl B IMpOIlecCe M3YyUEHUS BCEX TeM Kypca «Aurebpa u Haudama
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B ydyeOHOM muiaHe Ha M3ydYeHUE Kypca ajreOpbl M Hayvajdl MaTEeMaTH4YeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenusi — 170 gacos.



COAEPKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Pannonansubpie uncina. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIEHTHI,
OecKOHEUHblE  mepuoAuYeckue  JpoOu. ApudMeTHyecKue  Oomepanud  C
palMoHANBHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIOBLIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  nokazareneM. CranpaptHas ¢dopma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmied  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YUCEN Ul PEIICHUSA NPAKTHUYECKUX 3a4a4 U IPEACTaBICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JleWicTBus ¢
apru(pMETUYECKUMH KOPHSMH HaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUE, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue nuensix ¥ 1poOHO-paLIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUMN.

IIppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U peaibHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amanus (yskmuu. [paduk  ¢yHkiuu. B3aumuo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi pynkumu. Hymm Qynkumu.
[TpomexyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS n-OW CTEIEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKUX
(bYHKIIHI YUCIOBOTO apryMeHTa.

Hauana MaTeMaTH4ecKOro aHajain3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIIEA0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccur. Dopmysna CIOKHBIX MPOLEHTOB. Mcronb3oBaHUE TPOrpPEcCHH s
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepauuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHEeHUE TEOPETUKO-MHOKECTBEHHOI'O ammapara JUisi OMUCaHUSl peaIbHBIX
MIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YNCEIL.

CreneHb ¢ paMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAUTUX JIOTAPU(DMBI.

[IpeoOpa3zoBaHue BBIPAKEHUW, COJEPKAIIMUX CTENEHH C PalUOHAIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHMU. PellleHne MpuKIIagHbIX 3a1a4 C MOMOLIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJady M3 pa3IMyHbIX 00JIacTel HayKu MU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuuu. MakcumMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosblliee U HauMeHbIIee
3HaueHUEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckre QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKU.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH I HWCCICIOBAHUS IMPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajau3a

HenpepsiBable GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJeMEHTAapHBIX  QyHKIUN.  DopMynbl  HAXOXKIACHHS
MPOU3BOJHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne nMpou3BOAHON K MCCIENOBAHMIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEro pElICHUs B
NPUKIAIHBIX 3aJayax, I ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (usmdyeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuua.



INVIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTUYECKOTO aHAIU3a»
Ha YpOBHE CpEIHEro OOIIero 0Opa3oBaHUs JOJDKHO 00ECIeUMBATH JOCTUKEHUE
CJIEIYIOUX MPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTAaTOB:

10 KITACC

Yuciia 1 BLIYHCIEHUS

OnepupoBaTh TMOHATUSAMH: pAIMOHAIBLHOE U JCHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOb, MPOIEHTHI.

Bremonusate  apudmernyeckue — omepanud € palMOHAIBHBIMA U
JEHCTBUTENFHBIMU YHCIIAMHU.

BoimonuaTe npuOakEHHBIE BBIYMCIIEHUS, UCIIOJB3YS MIpaBUila OKPYIJICHHUS,
JIeJ1aTh IPUKHUIKY U OLEHKY pe3yIbTaTa BEIYUCICHUI.

OmnepupoBaTh NOHATHUAMHU: CTENEHb C IEJbIM IOKa3aTeleM; CTaHJapTHas
dopMa 3ammMcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HAaTypalbHOW CTEINCHH,
MCIIOJ30BaTh MOAXOIANLYI0 (OPMY 3alMCH JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
IPAKTUYECKUX 3a7a4 U NPECTABICHUS JaHHBIX.

OmnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIa;
MCTIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yTiia 4epe3 0OpaTHbIE TPUTOHOMETPUUYECKIE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OmnepupoBaTh MNOHATUSMHU: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO; LEJOE,
palroHaibHOE, UPPALUOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BeimonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH W pemiaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoimonusaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIPOXEHUM W  pemarb OCHOBHBIE THUINbl  LENbIX, palHOHAIbHBIX U
UppAIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA AJIS PEIICHUS MAaTEeMaTUYECKUX 3aad
W 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIpQXCHHS, YypaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BATh
MOCTPOCHHBIE MOJEIIN C MCIIOIH30BAHUEM arlapara aiareopsbl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHM (yHKIuu, Tpaduk GyHKIUHA, B3aUMHO
oOpartHbie (QYHKITUH.



OnepupoBaTh NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKUWH, HYIH
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduku GyHKIUN A peICHUS] YpaBHEHHI.

CrpouThk U uuTaTh rpa@UKu JUHEMHON (QPYHKLIMH, KBAAPATUYHON (PyHKIIHH,
CTEIEHHON (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBath rpaduku  (QYHKIUHA IS HWCCICNOBAHUSA TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
’KU3HU; BBIpaXkaTh (POpMyIaMH 3aBUCUMOCTU MEXy BEIMUMHAMM.

Hayasa MmaTeMaTH4eCKOro aHaJInN3a

OnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKas U
T€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasg Te€OMETpUYECKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEe reOMETPUUECKON MPOTPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrnonb30BaTh CBOMCTBA MOCJIEI0BATEILHOCTEN U MPOTrPECCUI I PELICHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, OIIEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUS
peaNbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 33aJad W3 JAPYTUX Yy4eOHBIX
IPEIMETOB.

OnepupoBarb  MOHATHAMM: ONpENENIeHNe,  Teopema,  CIEICTBUE,
JI0Ka3aTeJIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATHSIMH: HATYypAIbHOE, LEJIOE€ YHUCIO; HCIOJIb30BaTh
MPU3HAKN JIEJIMMOCTH LIEJBIX YHCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3aa4.

OnepupoBatTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKa3aTEIEM.

OnepupoBaTh MOHATUIMU: Jorapu(dm uuciia, AECATUYHBIE U HATypaJibHbIC
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATH NOHATUSIMH: IOKA3ATEIBbHOE YPAaBHEHHWE W HEPABEHCTBO; PELIATH
OCHOBHBIE THUIIbI TTOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BreimonHate mnpeoOpa3oBaHus BBIPAKECHHUM, COJEpKAIUX Jorapudmel;
OTIEpUPOBATh MOHATHAMU: JOTapu(hMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIC THITBI JIOTAPU(MHUYECKIX YPaBHECHUIN 1 HEPABCHCTB.



HaxoauTe pemenus mpocTenmxX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPABHEHUN U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM M COBOKYITHOCTEM palMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh pealbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33J1a4H,
UCCIIEI0BATh TIOCTPOEHHBIE MOJIENHN C UCTIOJIb30BAaHUEM alllapara ajareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTb NOHATUSAMM: MNEpUOAUYECKAsT  (QYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (YHKIUHU, TOYKM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh HUX IS
UCCIIE0BaHMs PYHKINHU, 3aJaHHOU IpauKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUECKUX (YHKUUN; M300paxaTh UX HAa KOOPAMHATHOW IUIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxxaTh Ha KOOPJMHATHOM IMJIOCKOCTH IpadUKU JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILEHUS CUCTEMBI JINHEWHBIX YPAaBHEHUN.

Hcnonp3oBath rpaduku (QYHKUMH JUIS HCCIENOBAaHUS IMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCcKOro aHajaimn3a

OmnepupoBaTh MOHATUSMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BATh TEOMETPUUYECKUM M (PU3HUUECKHUI CMBICI POU3BOHON JIsl pEIICHUS
3a1ad.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (DYHKIIUI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECOBAHUS K IIOCTPOCHUIO TPaduKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UISI HAXOXKIAEHUS HAWIY4YLIEro pEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COIUAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEpBOOOpa3HAasT W  HUHTErpall; TMOHUMATH
TreOMETPUYECKUN U (PU3NIECKUN CMBICIT UHTETpaia.

Haxoauts nmepBooOpa3Hble 3JI€MEHTAPHBIX (DYHKUWN; BBIYUCIATH WHTErpal
no ¢popmyne HotoTona—JIelOnuna.

Pewars mpukiiagHele 3aJadd, B TOM YHUCJE COLUAIBHO-3KOHOMHYECKOIO M
($u3NYECKOT0 XapakTepa, CpeCTBAMU MaTEMaTHYECKOTO aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBaHue pa3jiesioB u
n/m TeM NPOrpaMmbl
Konrpoannsie IIpakTnueckne
Bcero P P
padoThI padoThI

MHoxecTBa palulrHOHAJIbHBIX U
I[GI\/JICTBI/ITGJIBHI)IX YHUCCII.

PannonasibHbIC ypaBHEHHS U 14
HEPABCHCTBA

OyHKIHH U TpadUKH.

CreneHs ¢ 1eJIBIM 6

HoKa3areneM

Apudmerndeckuit KOpeHb n—

oi1 crenenu. MppanuonanbHele 18
YPaBHEHHUS U HEPABEHCTBA

Dopmyisl

TpUroHOMeTpuu. TpUroHomeTpuyeckue 22
YpaBHEHHUS

ITocaenoBaTenbHOCTH U 5
IIPOrPECCUU

[ToBTOpenwue, 0600IIEHNE, 3

CHCTeMaTHU3alus 3HaHU!

KoauuecTBO 4acoB

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Poccuiickast anekTpoHHas MKojIa
https://resh.edu.ru/subject/lesson/4730/start/149073/

Poccuiickas
3JIEKTPOHHAS LIKOJIa
https://resh.edu.ru

Poccuiickas
DJIEKTPOHHA IIKOJIa
https://resh.edu.ru

Poccuiickas
3IIEKTPOHHAS IIKOJa
https://resh.edu.ru

Poccuiickas
3IIEKTPOHHAS IIKOJa
https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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11 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n MPOrpamMmbl

CreneHb ¢ paliMoOHaIbHBIM
noka3areiieM. [lokazarensHas
¢bynkmus. [TokazaTenbHble
YpaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIHUSA.
Jlorapudmuueckue ypaBHECHUS U
HEPaBEHCTBA

Tpuronomerpuyeckue GyHKINU U
ux rpaduxu. TpuroHoMmerpuueckue
HEPaBEHCTBA

[IponsBoaHas. [Ipumenenne
IIPOU3BOJHOMN

WHTerpan u ero npuMeHeHus
Cucremsbl ypaBHEHUI

HatypanbeHble U 11e51b1e ynciia

[ToBTOpenwue, 0600MIEHNE,
cUCTeMaTH3alus 3HaHuH

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

KoHnTpobH
ble padoThI

IIpakTnue
cKHe
padoThI

JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pecypcsbl

Poccuiickas aneKkTpoHHas mKoJia
https://resh.edu.ru/subject/lesson/4729/conspect/159012/

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4738/conspect/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6195/start/225651/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6118/main

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/3812/conspect/158949/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5255/conspect/272510



https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
https://resh.edu.ru/subject/lesson/4738/conspect/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6118/main
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://resh.edu.ru/subject/lesson/5255/conspect/272510
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne DJIeKTPOHHLIe U POBLIE 00pa3oBaTeJLHLIEC
Tema ypoka P bp P
n/n KoanuyecTBo yacoB  pecypcesbl
KonrTpoabubie IIpakTuueckue
Bcero
padoThI padoThI
1. SKiacc https://www.yaklass.ru/p/algebra/9-
MHuoxecTBo, klass/neravenstva-i-sistemy-neravenstv
olepaluy HaJ 9125/reshenie-ratcionalnykh-neravenstv-
MHO>KECTBAMH. 1 metodom-intervalov-9128
Jnarpammsbl 2. Poccuiickas 351eKTpOHHAas IIKOJIa
Ditnepa—Benna https://resh.edu.ru/subject/lesson/4730/start/14
9073
PammonanbHbie

YHpcIa.

OOBIKHOBEHHBIE H

JeCSITHUHBIE TPpOoOH, Poccwuiickast anekTpoHHas 1IKOJIa
MPOLIEHTBHI, https://resh.edu.ru

OCCKOHCYHBIE

MIEPHOTNICCKHE
npobu

Apudmernueckue
OTIepaLny C
parnroHaTEHBIMU Poccuiickast aneKTpoHHAs MIKOJIa

YHUCIaMHU, https://resh.edu.ru

npeoOpazoBaHUs
YUCJIIOBBIX


https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv%029125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv%029125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv%029125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv%029125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://resh.edu.ru/subject/lesson/4730/start/149073
https://resh.edu.ru/subject/lesson/4730/start/149073
https://resh.edu.ru/
https://resh.edu.ru/

BBIPAKCHUIN

[Ipumenenue npobeit

Y TIPOLICHTOB JIJIst

perieHus

MPUKJIAAHBIX 33]1a4 1
U3 pa3IMYHbIX

oTpaciiel 3HaHu# U
peanbHOM KU3HU

[Ipumenenue npobeit

U IPOLIEHTOB IS

pelieHus

MPUKJIAHBIX 3a/1a4 1
W3 pa3IMYHbIX

oTpaciieil 3HaHu# u
peanbHOU KU3HU

JleicTBUTENbHBIC

YHcIa.

Panunonanbabeie u 1
HppalMOHAIIbHbBIE

qpciia

Apudmernueckue
olepaiuu ¢
NENCTBUTEIbHBIMU
quclIaMu

[Tpubnuxeénnbie
BBIUHCIICHMUS,

npaBuiia 1
OKpYyIJIEHUS,

MIPUKUIKA U OLIEHKA

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

Poccuiickast 3eKTpOHHas IKOJa
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

10

11

12

13

14

15

pe3yibTaTa
BBEIYMCIICHUN

ToxxnecTBa u
TOXXIECTBEHHBIC 1
npeoOpa3oBaHUs

VYpaBHeHUEe, KOPEHb
ypaBHEHUS

Hepagencrtso,
pelieHue 1
HEpPaBEHCTBA

Meroa nHTEpBAIOB 1

Pemenue uenpix u

IpoOHO-

PAMOHAIBHBIX 1
YpaBHEHUH U

HEPABEHCTB

KoHntponbHas

pabora 1o Teme
"MHoOxecTBa
palMOHANbHBIX U
JEUCTBUTEIBHBIX 1
YHUCEII.

PanuonanbHbie

ypaBHEHUS U

HEpaBEHCTB"

OyHKIHSI, CTIOCOOBI

3ajaHus (QYHKIHU. 1
B3aumno obpaTHBIE

Poccuiickas anekTpoHHas mKona
https://resh.edu.ru

Poccuiickas snexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKosia
https://resh.edu.ru

1. Poccuiickas 3JIEKTpOHHA IIKOJIA
https://resh.edu.ru/
2. JSKimacc https://www.yaklass.ru/p/algebra/10-



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym%02pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki%029158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b

16

17

18

19

byHKIIUU

I'padux Gpynkumu.
Ob6nactb
orpeeneHus u
MHO>KECTBO
3HaYeHUHN QYHKIHHU.
Hynu dynkuu.
[IpomexyTku
3HaKOMOCTOSIHCTBA
YETHbIE U HEUETHBIE
GyHKIUH.
[Ipaktryeckas
paborta

CreneHs ¢ 1eJIbIM
IMOKAa3aTelIeM.
CrangaprtHas ¢popma
3aIMCH
JNIEUCTBUTEIILHOTO
qyciia

Hcnonb3oBaHue
noaxo et Gopmsl
3aIuCcH
EHCTBUTEIIHLHBIX
qUCeIT JIJIS PeIICHUS
MPAKTUICCKHX 3a1a4
Y TIPEJICTaBIICHUS

klass/stepeni-s-ratcionalnym pokazatelem-

korni-stepennye-funktcii-11016/svoistva-
stepennykh-funktcii-i-ikh-grafiki 9158/re-
0e543e38-25d9-4536-b70f-0f1bf843e82b

Poccuiickast 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru

Poccuiickast 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru

Poccuiickas 3eKTpOHHas IKOJa
https://resh.edu.ru

Poccuiickast 3eKTpOHHas 1IKOJa
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

20

21

22

23

24

25

26

JAHHBIX

Crenennas GyHKIUS
C HaTypaJbHBIM U
I[EJTBIM TIOKA3aTeJIeM.
E€ cBoiicTBa n

rpadux

Apudmernaeckuit
KOpPEHb HaTypaJIbHOM
CTENEeHU

Apudmernueckuit
KOpEHb HaTypaJlbHOU
CTETIeHU

CaoiicTBa
apu(pMeTHYECKOTr0o
KOpH$ HaTypaJbHOM
CTETEeH!

CaoiicTBa
apumeTnyecKoro
KOpHS HaTypajibHOU
CTETIEHU

CaoiicTBa
apudmeTnyeckoro
KOpHS HaTypaJbHON

CTCIICHHU

JHeiicTBus ¢

Poccuiickas anekTpoHHas mKona
https://resh.edu.ru

1. SKiacc https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym pokazatelem-
korni-stepennye-funktcii-11016/svoistva-

kornia-n-i-stepeni-preobrazovanie
irratcionalnykh-vyrazhenii-11531

2. Poccuiickas 35eKTpOHHAs IIKOJIa
https://resh.edu.ru

Poccuiickast 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKoia


https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym%02pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie%02irratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym%02pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie%02irratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym%02pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie%02irratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym%02pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie%02irratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym%02pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie%02irratcionalnykh-vyrazhenii-11531
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

27

28

29

30

31

32

33

apuMeTHIeCKUMHU
KOpHSIMU N—OM
CTEIEeHU

JeiicTBus ¢
apuMeTHIeCKUMU
KOpHSIMHM N—OU
CTETeHU

HeicTBus ¢
apupMeTHIECKUMU
KOpHSIMHM N—OU
CTEIIEHU

JlercTBUs C
apupMeTHIECKUMU
KOpHSIMHM N—OU
CTEIIEHU

JlercTBHs C
apuMeTuyecKuMu
KOpHSIMHM N—OU
CTEIICHHU

Pemenue
HMppaLMOHAIIbHBIX
YpaBHEHUH U
HEpPaBEHCTB

Pemenue
HUPPALMOHAIIBHBIX
YpaBHEHUH U
HEPABEHCTB

Pemenue
HppalrOHAIIbHBIX

https://resh.edu.ru

Poccuiickas anexkTpoHHas mkona
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

Poccuiickas sinekTpoHHas 1mKoIa
https://resh.edu.ru

Poccuiickas anexkTpoHHas 1mKona
https://resh.edu.ru

Poccuiickast 3eKTpOHHas IKOJa
https://resh.edu.ru

Poccuiickast 3eKTpOHHas 1IKOJa
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

34

35

36

37

38

39

YPaBHEHUU U
HEPaBEHCTB

Pemenue
HppalMOHAIbHBIX
YpPaBHEHUU U
HEpPABEHCTB

Pewenne
HppalMOHAIIbHBIX
YpPaBHEHUU U
HEpPABEHCTB

CgoiicTBa u rpadux
KOPHS N-Oi CTEIICHU

CpoiicTBa 1 rpaduk
KOpHS N-Oi CTEIICHU

KoHntposnbHas
pabora 1o Teme
"ApupmeTnueckuit
KOpeHb N—0H
CTETICHH.
WppanmonanbHele
YPaBHEHUS U
HEpaBeHCTBA"

Cunyc, KOCUHYC U
TaHT€HC YHCJIIOBOI'O 1
aprymeHTa

Poccuiickas anexkTpoHHas mkona
https://resh.edu.ru

Poccuiickas sinekTpoHHas 1MIKojIa
https://resh.edu.ru

Poccuiickas 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

1. SKiacc https://www.yaklass.ru/p/algebra/10-
klass/trigonometricheskie-uravneniia

9145/metody-ispolzuemye-dlia-resheniia-
trigonometricheskikh-uravnenii-9134/re
995e0a3e-90bc-4e3a-b784-3t48ab285dde

2. Poccuiickas 35eKTpOHHas MIKOJIa
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia%029145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re%02995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia%029145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re%02995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia%029145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re%02995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia%029145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re%02995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia%029145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re%02995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://resh.edu.ru/

40

41

42

43

44

45

Cunyc, KOCUHYC U
TaHI'€HC YUCIIOBOTO
apryMeHra
Apxkcunyc,
aApKKOCHHYC U
apKTaHI€HC

YK CIIOBOTO
apryMeHra
Apkcunyc,
aApPKKOCHHYC U
apKTaHI€HC
YHCJIOBOTO
apryMeHra
Tpuronomerpuueckas
OKPY’KHOCTBb,
OIIpeJIeJICHUE
TPUTOHOMETPUUECKHUX
(GyHKIMN 4HUCIOBOTO
apryMeHra
Tpuronomerpuueckas
OKPY’KHOCTBb,
OIIpezie/IEHUE
TPUTOHOMETPUUECKHUX
(GyHKIMN 4UCIOBOTO
apryMeHTa.
[IpakTnueckas
paborta

OCHOBHEBIE
TPUTOHOMETPUYECKHE

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickas 35eKTpoHHas mIKojia
https://resh.edu.ru

Poccuiickas 35eKTpoHHas mIKojia
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

46

47

48

49

50

51

52

53

54

bopmyIbl

OcHOBHbIE
TPUTOHOMETPHUYECKUE
bopmyIbl

OcHOBHbIE
TPUTOHOMETPUYECKHE
hopmyIbI

OcHOBHbIE
TPUTOHOMETPUYECKHE
(dhopMyIib
[IpeobOpaszoBanue
TPUTOHOMETPUICCKHIX
BBIPAKEHU I

[IpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHU I

ITpeoOpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPa)KCHUI

ITpeoOpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

[IpeobpazoBanme
TPUTOHOMETPUIECKUX
BBIPAKEHU I

Pemenne
TPUTOHOMETPUIECKUX
YpaBHEHU

Poccuiickas aneKkTpoHHas mIKoJia
https://resh.edu.ru

Poccuiickas aneKkTpoHHas mIKoJia
https://resh.edu.ru

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru

Poccuiickas s5mekTpoHHas mIkoia
https://resh.edu.ru

Poccuiickas s5mekTpoHHas mIkoia
https://resh.edu.ru

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

55

56

57

58

59

60

61

62

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUI

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenne
TPUTOHOMETPUUIECKUX
YpaBHEHUI

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

KonTponbnas padota
1o TeMe "PopMyIibl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus"

IlocnemoBaTeabHOCTH,
CIIOCOOBI 3aIaHUs

MOCJIEIOBATEILHOCTE.

MOHOTOHHBIC
MOCJIEI0BAaTEILHOCTH
Apudmernueckas u
reoMeTpuyecKas
MIPOrPECCHUHU.
Hcnons3oBaHue

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickas aneKkTpoHHas mKoJia
https://resh.edu.ru

Poccuiickas a5ekTpoHHas IKoIa
https://resh.edu.ru

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru

1. Poccuiickas 371€KTpOHHA ILIKOJIA
https://resh.edu.ru/

2. Poccuiickas 35eKTpOHHas MIKOJIA
https://resh.edu.ru/subject/lesson/5223/conspect/32
6716

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5223/conspect/326716
https://resh.edu.ru/subject/lesson/5223/conspect/326716
https://resh.edu.ru/

63

64

65

66

67

68

MIPOTPECCUU ISt
peIIeHUs pealbHbIX
3a/1a4 MPUKJIIATHOTO
XapakTepa
beckoneuno
yOBIBaroIas
reoMeTpruYecKast
nporpeccusi. Cymma
OECKOHEYHO
yObIBaromIei
reOMETPUYECKOMN
MIPOrPeCcCuu

CDOpMy.TIa CJIOZKHBIX
IIpOLCHTOB

DopmyJia CIOKHBIX
IIPOLIEHTOB

O06001eHue,
cUCTeMaTH3aIs
3HaHUH 3a KypC
anreOpsl U Havall
MaTeMaTHYECKOTO
a"anu3a 10 kiacca

Hrorosas
KOHTpOJIbHast paboTa

O06001enHue,
CUCTeMAaTH3aIIHs
3HaHUH 3a KypC
anreOpsl U Havall
MaTeMaTHIECKOTO

Poccuiickast 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru

Poccuiickast 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru

Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

agamuza 10 xiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



11 KJIACC

n/n

Tema ypoka

Bcero

KoanuecTBo 4acoB

KonTpoabsubie IIpakTuueckue

padoThI padoThI

CreneHb ¢ panirOHaJIbHBIM
IIOKa3aTcJjIEM

CaoiicTBa cTeneHn
[IpeoOpa3zoBanue BhIpAKEHUH,
COZIepKAIIMX palOHAIbHBIE
CTEIEHU

[IpeoOpazoBaHue BbIpaKEHHH,
COZEpKAILIMX pallMOHAIbHBIE
CTEIEHU

[TpeoOpazoBaHue BbIpaKEHHH,
COZEPKAIIMX PallMOHAIbHBIE
CTEIEeHU

Iloka3aTenbHbIE ypaBHEHUS U
HEpPaBEHCTBA

[lokazaTenbHbIE ypaBHEHUS U
HEpPaBEHCTBA

[lokazaTenbHbIC ypaBHEHUS U
HEpPABEHCTBA

IToka3aTenbHbIE ypaBHEHUS U

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

21

22

HEPAaBEHCTBA
[TokazarenbHble YpaBHEHUS U
HEPAaBEHCTBA

[ToxazarenbHast QyHKLIUS, €€
CBOIicTBa U rpaduk

KonTtponsnast pabora o Teme
"CreneHs ¢ pallMOHAIbLHBIM
nokazarenem. [TokazarenpHas
¢byukuus. [TokasarensHbie
YpaBHEHUS U HEpaBEHCTBA"

Jlorapudm yuca

JlecsiTuHbIe U HATYpaJIbHbBIE
sorapupMbl

[Ipeobpa3zoBanue BhIpaXeHUH,
CoJIeprKalIuX Joraprudmbl
[IpeobpazoBanue BhIpaKeHUH,
COJIepXKaIIuX Jorapudmbl
[TpeoOpazoBaHue BbIpaKEeHHH,
coJIepsKalIux Jorapudmol
[IpeobpaszoBanue BhIpaXeHUH,
coJIeprKalIuXx Jorapudmol

Jlorapudmuueckue ypaBHeHUS
Y HEPaBEHCTBA

Jlorapugmuueckue ypaBHEHHUs
Y HEPaBEHCTBA

Jlorapudmuueckue ypaBHEeHUS
U HEpaBEeHCTBA

Jlorapudmuueckue ypaBHEeHUS



23

24

25

26

27

28

29

30

31

32

Y HEPaBEHCTBA

Jlorapudmudeckas GhyHKIHS,
e€ cBoiicTBa U rpadux

Jlorapudpmuueckas GhyHKIHS,
e€ cBoiicTBa U rpaduk

Tpuronomerpudeckue
¢$yHKIMH, UX CBOIICTBA U
rpaduku
Tpuronomerpuueckue
(GYHKIIMH, UX CBOWCTBA U
rpaduku
Tpuronomerpuyeckue
(byHKLUY, UX CBOICTBA U
rpaduku
Tpuronomerpuyeckue
(byHKLUH, UX CBOICTBA U
rpaduxu

[Ipumepsr
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

[Ipumepsr
TPUTOHOMETPHUYECKUX
HEPABEHCTB

IIpumepsr
TPUTOHOMETPHUYECKUX
HEPABEHCTB

IIpumepsr
TPUTOHOMETPUUYECKHX



33

34

35

36

37
38

39

40

41

42

43

HEPABEHCTB

KonrtponbHas padora 1mo reme
"Jlorapudmuyeckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBA. TpuroHoMeTpuyeckue
GYHKIIHT B UX

rpaduku. TpuroHomeTpudeckue
HepaBeHCTBA"

HenpepeiBable pyHKIIUN 1
Meton uHTEpBaAJIOB JIs
pelLlIeHNs HEPaBEHCTB
Meto UHTEPBATIOB AJIst
peLIeHNs HEPaBEHCTB
[TpousBomHas GyHKITHH 1
[TpousBoHas GpyHKIIUH 1
I'eomerpuyecknii n

buznyecKuil CMbICI 1
IIPOU3BOJHOM

I'eomeTpuyeckuii u

(buznyecKuil CMbICI 1
IIPOU3BOJHOM

ITpon3BoHBIE 2IIEMEHTAPHBIX
byHKIII

IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKIMMA

ITpon3BoHast CyMMBI,
MPOU3BEAECHHUS, YACTHOTO 1

byHKIMMA



44

45

46

47

48

49

50

51

52

53

[IpousBoHas cymMmBl,
MIPOU3BEICHUS, YACTHOTO
GyHKIHHA

[IpousBoaHas cymmel,
IIPOU3BENIEHUS, YACTHOTO
byHKIII

[IpruMmeHeHue nporu3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCCIIeI0BaHMIO (GYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIeI0BaHMIO (GYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npou3BOJHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI
Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS
(GyHKIIMHM Ha OTpe3Ke
Haxoxaenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
(GyHKIIMM Ha OTpe3Ke
Haxoxxaenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
(byHKLIUHU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIIETO U



54

55

56

57

58

59

60

61

62

HAaWMEHBIIIETO 3HAYCHUS
GyHKIIMM Ha OTpe3Ke

Haxoxnenue HanuOoJIBIIETO U
HaUMEHBIIETO 3HAUYCHUS
(GyHKIMHU HAa OTpe3Ke

Haxoxxnenue HanOobIIero u
HalMEHBLIEr0 3HaYEeHUs
(GyHKIIMHM Ha OTpEe3Ke

[TpuMeHeHne IpOU3BOIHON
JUIS HAXOKJICHUSl HaWJTy4Ilero
peLIeHHs] B TPUKIIAAHBIX
3ajiayax, AJs OnpeaeaeHUs
CKOpOCTH IIpolLecca,
3aJJaHHOTO (POPMYIION HITH
rpaduxkom

Konrponbnas pabora no reme
"ITponsBoaHas. [Ipumenenune
MPOU3BOHOMN"

[TepBoobpaznas. Tabmuma
epBOOOPA3HBIX
[lepBoobOpaznas. Tabauna
epBOOOPA3HBIX

HHurerpai, reoMETpUYECKUN U
buznyecKkuil CMbICT UHTErpaia
HHurerpai, reoMETpUYECKUN U
¢du3uueckuii CMbICT HHTErpasa
WHTerpai, reOMeTpuYeCKHil U
¢buznyecKuil CMBICT UHTErpaia
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Brrunciienue uarerpana no

bopmyie
Herorona—JleiiOuuia

Brrunciienue unrerpana no

dbopmyie
Herorona—Jleiibauna

Brrancnenue HHTErpaia 1o

dbopmyie
Herorona—JleiiOnuma

Brruucienne uHTErpana mno
dbopmyre
Herorona—JleliOuuma
CucTeMBbl JTHHEHHBIX
YpaBHEHUU

CucreMsl JIMHEHHBIX
ypaBHEHU U

Pemenue npukiagHelx 3a1a4 C
IIOMOILBIO CUCTEMBI
JIMHENHBIX YPAaBHEHUN

Pemenue npukiagHelx 3a1a4 C
IIOMOILBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUN

CucTtemsbl 1 COBOKYITHOCTH
LEJbIX, PALIHOHAJIBHBIX,
UPPALMOHAJIBHBIX,
[I0Ka3aTEJIbHBIX,
JOrapupMHUUECKUX ypaBHEHUIN
Y HEPaBEHCTB
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CucreMbl ¥ COBOKYITHOCTH
LEJIBIX, pAllUOHATIBHBIX,
UppaLMOHATIBHBIX,
NOKa3aTeJbHbIX,
JOrapu(pMHUUECKUX ypaBHEHUH
Y HEPaBEHCTB

Cucremsbl 1 COBOKYITHOCTH
LEeIIbIX, PALIHOHAJBHBIX,
UPpaLUOHATBHBIX,
NIOKa3aTeNbHBIX,
JOrapuPpMHUECKUX ypaBHEHUIN
Y HEPABEHCTB

Cucrembl U COBOKYITHOCTH
LENbIX, PAIIMOHAIBHBIX,
MPPALMOHATBHBIX,
MOKa3aTeNIbHBIX,
Jorapu(MUUECKUX YpaBHEHUN
Y HEPABEHCTB

Hcnons3oBanue rpadukoB
GYHKIMH 1S pereHus
YpaBHEHUUN U CUCTEM

Hcnons3oBanue rpadguxos
GyHKUIMN 1715 pereHust
YPaBHEHUU U CUCTEM
IIpumeHeHne ypaBHEHUH,
CHUCTEM U HEPABEHCTB K
PELICHUI0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3iInyHbIX
o0JacTeil HayKH U peabHOM
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KHU3HU

KonrtponbHas pabora no reme
"MHTerpat u ero NpuMeHEeHUsl.
Cucremsl ypaBHeHUI"

HaTypaJ'IBHBIe U LCJIBIC YHCIIa
B 3aJa4ax M3 peaanoﬁ KHN3HU

Harypanbnsle u niensie yucna
B 33J]a4ax U3 PEaJbHON KU3HU

Harypanbnsle u nensie yucna
B 3aJ]a4ax U3 peajJbHON KU3HU

HpI/ISHaKI/I JACIINMOCTH LOECIBIX
YHCCII

[Ipr3HaKku AETMMOCTH LETbIX
qucen

[Tpr3HaKku AETMMOCTH LETbIX
qucen

[ToBTOpenwue, 06001IEHNE,
CHUCTEMAaTH3AIUs 3HAHHH.
YpaBHeHus

[ToBTOpenue, 0600IIEHNE,
CHCTeMaTh3alys 3HAHH.
YpaBHeHuUs

[ToBTOpenwue, 0600MIEHNE,
CUCTEeMAaTH3aIHs 3HAHWM.
YpaBHeHus

[ToBTOpenwue, 06001IEHNE,
CUCTEeMAaTH3aIns 3HAHWH.
YpaBHeHus
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[ToBTOpenwue, 0600mIeHNE,
CHUCTEMaTH3aIUsl 3HAHHH.
VYpaBHeHus

[ToBTOpenwue, 0600mIeHNE,
cUCTeMAaTH3aIHs 3HaHUM.
YpaBHeHus

[ToBTOpEeHme, 0600IICHNE,
CHCTEMAaTH3aIus 3HAHUM.
HepasencrBa

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHHMH.
Hepagenctra

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHH.
Hepasencrpa

[ToBTOpenue, 0600IIEHNE,
CUCTEeMAaTH3aIsI 3HAHWMH.
HepasencrBa

[ToBTOpenue, 0600IIEHNE,
CUCTEeMAaTH3aIns 3HAHUM.
CucremMsbl ypaBHEHU
[ToBTOpenwue, 06001IIeHNE,
CHCTEMAaTH3aLMs 3HAHHUH.
Cucremsbl ypaBHEHUI
[ToBTOpenwue, 06001IeHNE,
CHCTEMAaTH3aLMs 3HAHUIA.
DyHKIMHU

[ToBTOpenwue, 0600IIEHNE,
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

crucTeMaTU3alurs 3HaHWM.
DyHKIUU

Nrtorosas KOHTpOJIbHAS
pabora

HToroBasi KOHTpOJIbHAS
pabora

O0001Ienne, cuCTEMaTA3aLUA
3HAaHUU 3a Kypc anredpsl U
HaYaJl MaTEMaTHYECKOTO
aganm3a 10-11 xiraccoB

O0001enne, cHCTEMaTA3aLUA
3HaHMUM 3a Kypc anreOpsl U
HaYaJl MaTEMaTHYECKOTO
aganm3a 10-11 xiraccoB
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuarommxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEr0 O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO OO0pa30oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 0Opa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHUS
JUYHOCTH 00YyYaroImMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHusl OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHs] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTus oOydaromuxcs, ¢GopMupoBaHUs (YHKIMOHAILHON MaTeMaTH4eCKOu
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUUILINH. PazButre y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPUUYCCKUX
abCTpakIfii, COOTHOIICHHH PEAJTbHOTO M HWICATBHOTO, XapaKTepe OTPaKeHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalUXCs, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOAMMBIX JUIsl afanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMHUPYEMOE MpPU H3YYEHHHU OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPKICHUMN
B XOJI¢ pCIICHUsS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATh M OIMPOBEpPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCSA TMPH PEHICHUH 3a/ad €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JesATeNbHOCTH 4YenoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIMaJbHOro ObITHsA, (opMma
OTpaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO



npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
ABJIAETCSI OJAHUM W3 MPOQPECCHOHAIBHO BAXXHBIX KAYECTB, MOATOMY AKTyaJlbHA
3amaya (opmMupoBaHus y OOyYarOUIUXCsl MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHUYECKOW JEATETBHOCTH 10 MHOTUM HAIIPABJICHUSM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «['eomerpus» Ha 0a3zoBOM
ypoBHE 00yueHus — 00IeoOpa3oBaTeibHOEé U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
cnenu(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOAOHKEHUS 00pa3oBaHus
10 CMELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YpOBHE IpeJHA3HAYeHA IS
oOyJaroluxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanus. Takum o0pa3zoM, oOydaronuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTBH OOIIME MATEMaTHYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUH M HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJjee
riy0O0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JAEATENBHOCTH.

JlocTikeHHe 1LeIuM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIFOTCS:

e (opMHpOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHMEe NpPEACTABICHUS O MHOTOTPAHHUKAX W Tellax BpalleHHs
KAaK O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJENSX, MO3BOJSIOMINX ONKUCHIBATH
Y U3y4aTh pa3Hble SBJICHHS OKPYKAOLIEro MUpa;

e (opMupoBaHue yMEHHs pacrno3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TeJla BpalleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUsX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOTOTPAaHHHMKAX UM TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIOB  3aj]lay;
dbopMupOBaHHE yYMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHUs B XOJE pELICHUS CTEPEOMETPUYECKMX 3adad M 3a7ad C
IPaKTUYECKUM COJEPIKAHHUEM;



e pa3BuTHE MHTEJIEKTYaJIbHbIX 51 TBOPYECKUX CHOCOOHOCTEH
oOyJarolmuxcs, IMO3HABAaTEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUUHOCTH MBIIICHHUS;

e (opmupoBanue GyHKIHOHATBHON rPaMOTHOCTH, pEIEBAHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha S3bIKE
r€OMETPUM U CO3JAaBATh TEOMETPUUECKHE MOJENH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKUM amnmapar [Js PElEHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJTYyYECHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAYaJlle €ro H3y4yeHus 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoOBHBIE coaepkaTenbHble JTMHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercs He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJibTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeles€éHHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE T'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYIIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuIupsis U
yriayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIEICTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
IapajuleJIbHble W CKpelmuBaronmecs npsamble. [lapauiensHOCTh NpSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOCHUE CEYEHUH.

[lepnieHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPALICIBHBIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPSMOM
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUryppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
IIoCKOocTer. TeopeMa o TpEX MepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKIIbIE
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbLHAS U
yceu€HHasg MnupaMuaa. OJEMEHTbl TMpu3Mbl W nupamMuibl. [IpaBunbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NMpaBWIbHAs MUpPaMUJIa, MNPABUIbHAS TPEYroJibHasE MHUpaMUAa M TPaBUIIbHBIN
teTpa’dap; kyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMuAax, Mapauielienunenax,
MPaBUJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MHAPAMU/IbI, TPU3MBI.

[Tomo6Gubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrorniue HWIMHAPUIECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWnmHIOp: oOcHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHyC: OCHOBaHUME U BEpILMHA, 00pa3yroas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBAsI IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxenue cepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHus Ha IIIOCKOCTH. Pa3BépTka MIMHApa U KOHYCA.

KoMOuHnanuu Tenm BpalieHHWss YW MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalIeHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSMOYTOJIBHOTO Tapajuiesnienunena M ciaeactBuss u3 He€. O0bEM LUIMHAIpA,
konyca. O0BEM 1apa u miomasas chepsl.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TOTI0OHBIX TEll.

Ceuenus mwiMHIpa (TapaJyIebHO M NEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHMIO M NPOXOJAIIEE 4Yepe3 BEPIUHMHY), CEYEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miI0cKOCTH U B pocTpaHcTBe. CI0XKEHNE U BRIUUTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBHWJI JACHUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INVIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU WM CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHU: NMAPAIUIENBHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PpAaCIOIOKEHHE NPAMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: JABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJa,
pedpo ABYTrpaHHOIO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JIBYTPaHHOTO yTJIA.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpamMuia; MpU3Ma,
IPSIMOYTOJIBHBIN NapaJlIesIeuIe, Kyo0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
Kinaccuukanyy (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPaBUJIbHBIC
MHOTOTPAaHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbI, TapaJUICTICIUIICIbI).

OnepupoBath NOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CJI€AOB, BBINOIHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3lam Uiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY ABYMSI
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [JIO0 IUIOCKOCTH, MEXKIY
CKPEILHBAIOIIUMHUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH MO 00pasiiaM uiu
QIrOpuT™MaM, TNPUMEHSISI W3BECTHbIE AHAIIMTUYECKUE METOJbl MpPU pEUICHUU
CTAaHJAPTHBIX ~MAaTEMAaTHUYECKUX 337Jad4 Ha BBIYUCIEHUE YIJIOB  MEXKIY
CKpPCILMBAIOIIUMHUCS MPAMBIMH, MEXKIYy TMPSMOA M IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMpga) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOLIEHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEN, 00bEMAMHU MTOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTs reomeTrpuueckue (HaKTbl I PEHICHUS CTEPEOMETPUYECKHX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PEIICHHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumMeHATh mpoCTEWIINE MPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPX PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpyBOINTH MpHUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MONY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUYeCKn CQOPMYIHPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallMl Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOECHHBIE MOJEIN C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, anmnapara ajareOpbl; pemarhb
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOXKICHUEM IT'€OMETPUUECKUX BEIINYUH.

11 KVIACC

OnepupoBaTh MNOHATUSMH: LUJIUHIAPUYECKAs TOBEPXHOCTh, OO0pa3yroIIHe
MUIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHWUYECKas  IMOBEPXHOCTD,
oOpa3yromue KOHMIECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacnio3naBath Tena BpamieHus (IUJIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucnsate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeNm  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHWK, BIIMCAaHHBIH B cdepy W
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.



BbIOTHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bux cBepxy, cO0Ky, CHU3Yy; CTPOUTH CEUCHHUSI TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIaA0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAMNHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJN MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpPAMH, CKaJSIPHOE TIPOU3BEIAECHUE, PACKIAABIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh TeomeTpuueckue (HaKThl Uil PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1Iar0oB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemware mpocreimme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3azauM Ha [0Ka3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaXO0XkJIEHUE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MPUMEHsS
W3BECTHBIE METO/IbI IIPHU PEILICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATH MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHL MNpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKW3HU, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IMOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MWCCIEAOBaTh IIOCTPOCHHBIE MOJECIH C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, arnmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumenoBaHue pa3jiesioB U
n/m  TeM NPOrpaMmbl

Beero KonTposabHubie
padoThI

BBenenue B cTepeoMeTpuIo
IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
[TapayueabHOCTB NPSAMBIX U
IJIOCKOCTEMN
[lepnenAuKyISIpHOCTD
HPSIMBIX U IIJIOCKOCTEN
VYTibl MEXKAYy OPSIMBIMU U
IUIOCKOCTSIMU
MHororpaHHuKu

OO6BEMBI MHOTOI'paHHUKOB

HOBTOpeHI/ICZ CCUCHUA,
pacCToAHUA U YTJIbI

KoanuecTBo 4acoB

10

12

12

10

11

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

dyieKTpOHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIE pecypchl

68

https://resh.edu.ru/subject/lesson/4756/start/203542/

https://resh.edu.ru/subject/lesson/6065/start/125651/

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4904/start/280336/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4904/start/280336/

11 KJIACC

HaumenoBanmue
Ne dyeKTpoHHbIE (LM POBbLIE)

pa3/iesioB U TeM
KosmmuecTBo 4yacoB  oOpa3oBaTesibHbIE pecypchl
NPOrpaMmblI

n/n

KonTpoabLHLIe
Bcero P
padoThI
Tena Bpamenus 12
O0BEMBI TEN 5 1 https://resh.edu.ru/subject/lesson/4904/start/280336/

BekTops!
KOOPJIMHATHI B 10 1 https://resh.edu.ru/subject/lesson/5724/start/21892/

MIPOCTPAHCTBE

IToBTOpEHUE,
0000111EHHE,
CHCTEeMAaTHU3alHs
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3


https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5724/start/21892/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka
n/n yp KoauuecTBO 4acoB
Beero KonTpoabHubie
padoThbI

OCHOBHbBIE TOHATHS
CTEpEOMETPUU: TOUKA, IpsAMas,
IJIOCKOCTh, IPOCTPAHCTBO.
[IpaBuia n3obpaxkeHus Ha
PUCYHKAX: U300pasKeHHs
IJIOCKOCTEH, MapaljiesIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, NIEPECEKAIOIUECS 1
psiMas U MJI0CKOCTh

[TonsTus: nepecexaronuecs
IJTOCKOCTH, EPECEKAIOIITNECS 1
npsMasi ¥ IIoCKOCTh

3HAKOMCTBO C

MHOT'OT'paHHUKaMH,

n300pakeHre MHOTOIPaHHUKOB 1
Ha pUCYHKax, Ha

IIPOEKIIMOHHBIX YEPTEXKaAX

DJIeKTPOHHbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/subject/lesson/4756/start/203542/

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

10

11

HavansHbie cBeieHNs 0 KyOe u
UpaMuie, UX pa3BEPTKH U
monenu. CeueHus
MHOTOT'PaHHHKOB

HavansHbie cBeieHNs 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

Ilousitne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH 1
CIIEICTBUS U3 HUX

[TonsATHEe 06 aKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTHe 06 aKCHOMAaTHYECKOM
MIOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieNbHbIe U
CKPEILMBAIOIINECS TPSIMbIE

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas 9JICKTPOHHAA MIKOJIa

https://resh.edu.ru/subject/lesson/6065/start/125651/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6065/start/125651/

12

13

14

15

16

17

18

19

20

[TapannenpHOCTh NPSIMBIX U
IJTIOCKOCTEH B MIPOCTPAHCTBE:
napajiebHbIE IPSMbIC B
MPOCTPAHCTBE; MAapaICIbHOCTh
TPEX MPSAMBIX

[TapamienbHOCTB IPSIMBIX U
IJTIOCKOCTEH B MIPOCTPAHCTBE:
[TapannensHOCTh NPSIMON U
IUIOCKOCTH

VYTIuIBl ¢ COHANPAaBIEHHBIMU
CTOpPOHAMHU

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

VYros Mexay npsMbIMU B
IIPOCTPAHCTBE

[TapamenpHOCTB IIOCKOCTEN:
napaJiesIbHble INIOCKOCTH

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN

IIpocreiimue
MIPOCTPAHCTBEHHbIE (PUTYpHI HA
MIJIOCKOCTH: TETPAdIP, KyO,
napasuiesienunesa

[Toctpoenue ceueHuit

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKoia

https://resh.edu.ru/subject/lesson/6129/start/131672/

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas
AJNIEKTPOHHAS IIKOJIa


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/
https://resh.edu.ru/

21

22

23

24

25

26

27

28

29

[Toctpoenue ceuenuit

Konrtponsnas pabora o teme
"[Ipsimble U TUIOCKOCTH B
npocrpanctse. [lapamiensHoCTh
MPSAMBIX U IIOCKOCTEH"

[lepneHMKyIAPHOCTD NPAMOUN
Y IUIOCKOCTH:
MIEPIEHIUKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

IIpsimble napasuienbHble U
MIEPIEHIUKYISIPHBIE K
IJIOCKOCTH

[IpsiMble mapaiienbHble U
MEePIEHIUKYIISPHBIE K
IIJIOCKOCTH

[Tpu3HaK neprneHauKyIIpHOCTH
IPSIMON U TUIOCKOCTH

[Tpu3HaK neprneHauKyIIpHOCTH
MIPSIMON U TUIOCKOCTH

Teopema o npsmon
MEPIEHIUKYISIPHON MJIOCKOCTU

Teopema o npsmon

https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

https://resh.edu.ru/subject/lesson/4724/start/20411/

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas
AJNIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccutickas


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

30

31

32

33

34

35

36

37

MEPIEHAUKYISIPHOMN NIJIOCKOCTH

Teopema o npsamon
HEePIEHAUKYJIIPHOHN MIIOCKOCTH

[lepnieHquKymsp ¥ HAKIOHHBIE:
paccTositHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

[lepneHuKysp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

[lepneHuKysp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

IlepnieHqUKyIAp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

VYTIBl B IPOCTPAHCTBE: Yrol
MEXy NMPSIMOM U IIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBII
yroJ IBYIPaHHOIO yIJIa

JIByrpaHHBIN yroJl, TMHEHHBII
yroJ IBYIPaHHOIO yIJia

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

https://resh.edu.ru/subject/lesson/6063/start/21120/

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/

38

39

40

41

42

43

44

45

[lepneHUKyISIPHOCTD
IJIOCKOCTEM: MPU3HAK
NIEPIECHIUKYIIIPHOCTU ABYX
IIJIOCKOCTEN
[lepneHuKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIECHIUKYIIIPHOCTU ABYX
IIJIOCKOCTEMN
[lepneHuKyISIpHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEMN

Teopema o Tpéx
IEPIIEHIUKYIApaX

Teopema o Tpéx
MEPIEHINKYIApaX

Teopema o Tpéx
MEPIEHINKYIApaX

KonTponbHas pabota no temam
"[leprieHIUKYIIPHOCTD MPAMBIX
1 m1ockocTe" n "YTiel MeXIy
MPSMBIMH U TUIOCKOCTSMH"

IlonsTie MHOTOT PpaHHHKA,
OCHOBHBIC 3JICMCHTbI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC U
HEBBIITYKIIBIE MHOT'OT'PaAHHUKH,

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

https://resh.edu.ru/subject/lesson/6018/start/221550/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6018/start/221550/

46

47

48

49

50

51

pa3BEPTKAa MHOTOTPaHHUKA

[Tpu3ma: n-yroipHas IpU3Ma;
I'paHd 1 OCHOBAHUS IIPU3MBI;
npsaMas 1 HaKJIOHHAA IIPHU3MBbI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
MIPSIMOYTOJIBHBIN
napajuieJIenuIe]] ¥ ero
CBOICTBaA

[Tupamupa: n-yroapHas
NUpPaMyU/ia, TPAHU U OCHOBaHHE
MUpaMU/Ibl; OOKOBAsS U MOJTHAS
MIOBEPXHOCTh TUPAMU/IBL;
MpaBWJIbHAS U yceUEHHAst
nupamua

[IpaBriIbHBIE MHOTOTPAHHUKH:
MOHSTHE MPaBUIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS
pu3Ma 1 paBuiIbHast
MpaMuia; TpaBUIIbHAS
TpeyrojbpHas NupaMua u
MIPAaBUIIBHBIN TETpasdap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’Ip,
JOJIEKa’p U UKOCAdIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENEHO
TOYKH, IPSMOH, TIJIOCKOCTH.

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

52

53

54

55

56

57

58

59

DneMEeHThl CUMMETPUH B
nUpamMuIax,
napaJuleenunesaax,
MPaBUWIEHBIX MHOTOTPaHHHUKAX

BrrunciieHue 31eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JIMaroHaju, yribl

[Tnomans 60okoBOM
MMOBEPXHOCTH U MMOJHON
MMOBEPXHOCTHU MPSMOMN TPU3MBI,
IIJIOIA b OCHOBAHUM, TEOpEMa
0 O0KOBOM TOBEPXHOCTHU
MPSAMOU MPU3MBbI

[Tnomans 60kOBOM
MTOBEPXHOCTU U MIOBEPXHOCTH
MpaBWJIbHON NMHpaMUBbI,
Teopema o IIO0IIAa GOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MIAPAMMIBI

KonTponbhas padota no teme
"MHororpaHHuku"

TToustue 00 00BEME

O0BEM TUpaMUTIBI

O0BEM TUpaMUIBI

O0BEM nupamMuIsl

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru

https://resh.edu.ru/subject/lesson/4904/start/280336/

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJNIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickas


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/
https://resh.edu.ru/

60

61

62

63

64

65

66

67

O06BEM TUpaMuIBI

O06BEM IPU3MBI

O06BEM TPU3MBI

O06BEM TPU3MBI

KonTponbhas padota no teme
"O6BEMBI MHOTOI'PaHHUKOB"

[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAHWH.
[Toctpoenue ceueHui B
MHOT'OTPaHHUKE

[ToBTOpeHue, 0600IIEeHNE
cHCTEMaTH3aINsI 3HAaHUH.
Beruncnenue paccrosHum:
MEXy IBYMS TOUKaMH, OT
TOYKHU JI0 MPSAMOM, OT TOUKH J0
MIJIOCKOCTH, MEX]Y
CKPEUIMBAIOIUMHUCS TPSIMBIMU

HroroBasi koHTpobHAs paboTa

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

Poccuiickasa
AIIEKTPOHHAS IIIKOJIa
https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3alMsl 3HAHUHA.
Brruucnenue yrios: Mexmy

68 CKPEIIMBAIOIIMMUCS MPSIMBIMU, 1
MEXy MPSMOHN U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB
MEXy IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68

Poccuiickasa
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru



https://resh.edu.ru/

11 KJIACC

DJIeKTPOHHbIE
Ne nudpoBLie
Tema ypoka bp
n/n KoumnuectBo yacoB  oOpa3oBaTesibHbIE
pecypcbl
KonTposabHbie
Bcero
padoThI

Cdepa u map: ueHtp,
paauyc, TuameTp;

IUIOINAAb TOBEPXHOCTH !
cdepsl

BzaumHoe pacnonoxeHue

cdepsl U IIOCKOCTH; |

KacaTtesbHasl INIOCKOCTh K
cdepe; maowmaab chepsl
N300paxkenue cgepsl,

Imapa Ha TIIOCKOCTH. 1
Ceuenus mapa

[{unuHapuaeckas

MMOBEPXHOCTb,

oOpa3yrorue

HUAJTUHIPUYECKOU 1
MOBEPXHOCTH, OCh

LWJIMHIPUYECKON

MMOBEPXHOCTH

unmuHap: ocHOBaHUS U
OOKOBasi MOBEPXHOCTD,



10

o0pa3syroias 1 oChb;
TIoIaab OOKOBOH 1
MIOJTHOM TTOBEPXHOCTH

N306paxkenue nuimHapa
Ha IUIOCKOCTH. Pa3BépTka
uunuHapa. CeueHust
HUIMH]PA (IUIOCKOCTHIO,
napajuieJIbHON WIN
NEepHEHIUKYISIPHON OCH
TUAJTUHIPA)

Konnueckast noBEpXHOCTB,
o0pa3yrolne KOHUYeCKOn
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
IIOBEPXHOCTH

Konyc: ocHOBaHue u
BepIlIMHA, 00pa3yromas u
0Cb; ITOMAs OOKOBOM U
MOJIHOW MTOBEPXHOCTHU

VY ceu€HHBIN KOHYC:
00pa3yroliue 1 BhICOTA;
OCHOBaHMA U OOKOBas
MOBEPXHOCTh

N306paxeHne koHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeyeHus KOHyca
(TTOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U



11

12

13

14

15

16

17

18

19

IIJIOCKOCTBIO, IIPOXOASAILIEH
4yepe3 BEPIINHY)

KoMmOununamus ten
BpalleHus U
MHOTOIPAHHUKOB

MHoOrorpaHHuk,
OTIMCaHHBIN OKOJIO Cephl;
ctepa, BucaHHas B
MHOTOTPaHHHK WM B TEJIO
BpaIleHus

IToustHe 00 00BEME.
OCHOBHBIE CBOMCTBa
00BEMOB Tell

O0béM HMIMHIpa, KOHYCa
O0bEM 1mapa u wionaah
cdepsl

ITogo0OHBIC TENA B
MPOCTPAHCTBE.
CooTHoIIEHUS MEXTY
IIOIIAJISIMHA
MOBEPXHOCTEN, 00BEMaMHU
MMOJOOHBIX TEN

KonTtponbHas pabora o
teMaM "Tena BpameHus" u
"O6bems! Ten"

Bekrop Ha MII0CKOCTH U B
IIPOCTPAHCTBE

CrnoxeHue U BrIUUTaHHE



20

21

22

23

24

25

26

27

BEKTOPOB

YMHOXEHHE BCKTOpa Ha
YHUCII0

Pasnosxenue BekTopa o
TpEM HEKOMIUIaHAPHBIM
Bektopam. [IpaBuio
napasuiesenumnena

Pemenue 3amay,
CBSI3aHHBIX C
MPUMEHEHHUEM TPaBUII
JICUCTBUN C BEKTOPaAMHU

[IpssmoyronbHas cucrema
KOOpJMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimue 3ana4uu B
KOOpAMHATAX

Yron Mexy BEKTOpamH.
CkansspHO€E MPOU3BENCHUE
BEKTOPOB

Brruucnenue yrios Mexay
MPSIMBIMH M TUIOCKOCTSMH

KoopaunaTHO-BEKTOPHBIN
METO/]I TIPU PeIIeHUN
reOMEeTPUUECKUX 3ajau
KonTtponbHas pabota o
teme "BekTopsl n
KOOpJMHATHI B



28

29

30

31

32

33

34

npocTtpascTae”

[ToBTOpEeHME, 0000IIEHNE
U CHCTeMaTH3allis 3HAHUMN.
OcHoBHBIE HUTYPHI,
(axTbl, TEOpEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0000IIEHNE
1 CUCTEeMaTH3allis 3HAHUH.
OcHoBHBIE HUTYPHI,
(akTbl, TEOpEMBI Kypca
TUTAHUMETPHH

[ToBTOpEeHME, 0000IIEHNE
¥ CHCTEeMaTH3arus 3HaHUH.
3aauy JIaHUMETPUU U
METOJTBI UX PEIICHHUS

[ToBTOpenue, o6o0IIeHNE
¥ CUCTEeMaTH3alysl 3HAaHHUH.
3amauu IaHUMETPUH U
METOJIbI UX PEIICHHS

[ToBTOpenue, o6o0IIeHNE
U CUCTeMaTu3alus 3HaHUH.
OcHoBHbIE GUTYDHI,
(bakThl, TEOpEMBI Kypca
CTepEOMETPUH

Hrorosast KOHTpoOJIbHAS
pabora

[ToBTOpenue, 06001IIeHNE
U CUCTeMaTu3alus 3HaHUH



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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PABOYAA TITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTHb H
CTATUCTUKA»

INOACHUTEJIBHASA 3AIIMCKA

PabGouas mnporpamma yueOHOro Kkypca «BeposiTHOCTP U CTaTHUCTHKa»
0a3oBoro ypoBHs g oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0  rocylapcTBEHHOrOo  00pa30BaTEIbHOTO — CTaHAApTa  CPEIHEro
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpasoBanus. Peanuzanuss mporpaMMbl 00O€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIETEHIMSIMHA, COCTABJIAIOIIMMU OCHOBY JJII CaMOPA3BUTHUS U HENPEPHIBHOIO
00pa3zoBaHUsl, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIINXCS.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTUKA» 0Aa30BOT0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM 1miKoybl. Kypc mpeaHazHadueH njis (opMUpOBaHMS Y OOYUYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl W TMOHUMAHUSA POJU TEOPUHU BEPOSITHOCTEU KaK
MaTeMaTUYECKOr0 MHCTPYMEHTA ISl U3YUYECHUSI CIIyYalHBIX COOBITHH, BEJIMYUH U
nporieccoB. [Ipu m3ydeHunm Kypca o00OramarTCs MPEACTABICHUS YYalIuXcs O
METOIaX UCCJIEI0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKMX METOJOB TO3HAHUS KaK HEOThEMJIEMOM 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Copaep:kaHue Kypca HalpaBJiI€HO Ha 3aKpEIJICHUE 3HAHUMW, MOJYyYECHHBIX MpU
M3yYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIAY HHUMH HAa BAKHBIX IPUMEpPaX, CHOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBUMM ¢ yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IMIKOJbI Ha 0a30BOM YpPOBHE BBIICIICHBI
CJIEYIONTUE OCHOBHBIE cojiepKaTenbHbie JUHUU: «Ciy4ailHbie COOBITHUS W
BEPOSTHOCTUY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAJILHOTO pacHpeiesieHnid U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMH
— MOKA3aTeJIbHBIM U HOPMAJIBHBIM PaCIPEICIICHUAMMU.

Conepxanne nuHNM «CrydaiiHble COOBITHSI W BEPOSTHOCTH»  CIIYXKHUT
OCHOBOM yisi (pOpMUpPOBAaHMS TPEJCTABICHUN O pacIpeieieHun BEPOSITHOCTEHN
MEXIy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAK)KE 3Ta JIMHUS HEOOXOJMMa Kak



0a3a s M3ydyeHHUs 3aKoHa OOJBIIMX Yuceld — (YyHIaMEHTAJIbHOTO 3aKOHa,
JCHCTBYIOIIETO B TMpPHUPOJE M OOIIECTBE M HUMEIOUIETO MaTeMaTHYECKYIO
dopmanuzaruio. Cam 3ak0H OOJIBIIUX YHCEN MpeJJiaraeTcsi B 03HAKOMUTEIbHOM
dopme ¢ MUHMMAJIBHBIM HCIIOJB30BaHHEM MaTEeMaTHUYECKOTO (popMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMHU,
aKIEHTUPYIOT BHUMaHHUE IIKOJIBHUKOB HA OMHMCAHUW M M3YYCHUH CIyYalHBIX
SBIICHUI C MOMOIIBI0 HEMPEpPBHIBHBIX (QYyHKIMA. OCHOBHOE BHUMAHUE YJENSIETCA
II0Ka3aTeIbHOMY M HOPMAJIBHOMY paclpelieieHusIM, MPH 3TOM MpearosaracTcs
O3HAKOMUTENFHOE H3yueHHEe Mmarepuaiga 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusydyenue kypca «BeposiTHOCTh U CTaTUCTHMKa» Ha 0a30BOM YpPOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne MOaHHBIX C TMOMOINbIO Tabnui u guarpamMm. Cpeanee
apuMeTuyecKoe, MeauaHa, HauOousblliee W HAaWMEHbIIIEe 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTaHJIapTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEPUMEHTHI (OTBITHI) U CIy4aliHble COOBITHSI. DJIEMEHTApHBIC
coObITUs (MCX0Jbl). BeposTHOCTH ciydailHOro coObITHSA. Bau30cTh 4acTOTHl U
BEpOSITHOCTH ~ coObITMil.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMHU
AIIEMEHTApPHBIMU  COOBITUSMHU.  BepodaTHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu HajJ COOBITUSAMU: NIEpeEcCeUEHUE, 00bEINHEHUE, TIPOTUBOIIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. @opMyiia CIOKEHHS BEPOSITHOCTEH.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOATHOCTEH. JlepeBO CiydamHOro
skcniepuMenTta. dopmyia nonHoi BeposiTHocTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe npaBuino ymHoxxkenus. IlepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk [lackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactipenenenusa. [Ipumepsl pacnpenenceHud, B TOM 4YHCIE, I'€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEMaTUYECKOE
OXHMJAHUE, IUCIEPCUs U CTaHAApPTHOE OTKIOHEeHWE. Ilpumepsl npumeHeHus
MaTEeMaTU4YECKOr0 OKUJAHUs, B TOM YHUCJIE B 3aJa4ax U3 IOBCECIHEBHOU >KU3HU.
MatemMatnyeckoe oxugaHue OMHAPHOW CiyyaliHOM BelWyuHbl. MaTeMatnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTudeckoe OXUAaHUE |
JUCTIEPCHUsl TEOMETPUYECKOTO U OUHOMUATILHOTO pacipeIeIeHUH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MNPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

[Ipumepsl HENpephIBHBIX ClOydanHbIX BeauuuH. [loHATHE O ILIOTHOCTH
pacripeneneHus. 3a1a4n, IPUBOASIIME K HOPMaJIbHOMY pactpenenenuro. [lonarue
O HOPMAJILHOM PacCIIpeEICHUN.



INVIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMHM:  CpefHee  apu(pMETHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCUBa YUCJIOBBIX JaHHbBIX.

OmneprpoBaTh NOHATHUAMHU: CIy4YalHBIA SKCIIEPUMEHT (OMBIT) U ClIy4ailHoe
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA HMCXOJ) CIYyYalHOTO OIBITA;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHSA: TNEPECEUEHUE U OO0BEIHHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
M0JIb30BAThCSL AUAarpaMmaMu Oijepa U GopMyIioN CII0KEHHUSI BEPOSTHOCTEN MpHU
pelIeHny 3a1a4.

OmnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSATHOCTb, HE3aBHUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS TIPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIBITAaHUHM, yCleX M HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX MCHBITAHUN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIIBITaHUN bepHyum.

OnepupoBaTb  MOHATUSMH:  CIydailHas  BEJHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesIeHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI O
pacnpeeeHUI0 WK C TOMOILBIO JUATPAMM.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUAAHUS; IPUBOIUTH TPUMEPHI,
KaK IMPHUMEHSETCI MATEMATHYECKOE OKHUAAHUE CIYYaWHOW BEIWYMHBI HAXOIUTH
MaTeMaTUYECKOE 0KUIJAHUE 110 JAHHOMY PACTIPENEIICHHUIO.

HNmeth nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNMeTs mpeacTaBIeHUE 0 HOPMAIbHOM PaclpeacICHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

JJIeKTPOHHBbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
n/m H TeM NPOrpamMmbl KounyecTBo yacoB  o0pa3oBaTesibHbIE

pecypchbl

Kontpoabubie IlpakTnueckue

Bcero
' padoThI padoThI

[IpencraBnenre NaHHBIX U https://resh.edu.ru/tv-program/archive/560
oIMcarebHasg CTAaTUCTHUKA https://resh.edu.ru/subject/lesson/3751/start/326748/

CiryuyaiiHble OIIBITHI U

cilydaiiHble COOBITHS,

OIIBITHI C bu6mmoreka [JOK
PaBHOBO3MOKHBIMHU https://m.edsoo.ru/7f417fb2

3JIEMEHTAPHBIMU

HCXOAaMU

Onepanuu Haj

COOBITUSIMH, CIIOKEHHUE 3 https://ptlab.mccme.ru/system/files/private/10_modul 3.pdf

BEPOSATHOCTEU

VYcnoBHas BEPOSITHOCTS,

JIEPEBO CIy4aHOTO

OTbITa, GOpMYJIa MOJTHOM 6
BEPOSTHOCTH U

HE3aBUCHUMOCTb COOBITHI

https://resh.edu.ru/tv-
program/archive/545

DJIEeMEHTHI but6mmoreka [IOK https://m.edsoo.ru/7f41a302
KOMOWHATOPUKH https://ptlab.mccme.ru/system/files/private/10_modul 4.pdf



https://resh.edu.ru/tv-program/archive/560
https://resh.edu.ru/subject/lesson/3751/start/326748/
https://m.edsoo.ru/7f417fb2
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://resh.edu.ru/tv-program/archive/545
https://resh.edu.ru/tv-program/archive/545
https://m.edsoo.ru/7f41a302
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf

Cepuu nociea0BaTeIbHbIX

3
UCTIBITAHUHT
Crny4daiiHble BETUYUHBI U 6
pacmpeaeneHus
0O00011EeHuE U
5 2

cHcTeMaTH3amus 3HaHUuH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34

bubmuoreka [JOK
https://m.edsoo.ru/7f41a302

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

11 KJIACC

N HanmMmeHnoBanue
°
a371eJI0B M TeEM JueKTpoHHbIe (U POBLIE) 00pa3oBaTeIbLHbBIE PECYPCHI
n/n P KoaudecTBO yacoB P (pp ) 00p pecyp
NMPOrpaMmMabl
Konrtpoabubie IIpakTuueckue
Bcero
padoThI padoThI
Maremarnueckoe
OXXHJIaHue ! . . . .
L https://ptlab.mccme.ru/system/files/private/10_modul 7 sluchaynye velichiny i raspredeleniya prodolzhenie.pdf
Ciy4yalHOMI 4
BEJIMYNHBI

Jucnepcus u
CTaHJApPTHOE
OTKJIOHECHHE 1 https://ptlab.mccme.ru/system/files/private/10_modul 7 sluchaynye velichiny i raspredeleniya prodolzhenie.pdf

CIIy4anuHON
BEJINYUHBI

3aK0H OOJIBIINX YUCET 3 1 https://ptlab.mccme.ru/system/files/private/11 klass modul 1 zbch.pdf

HenpepriBHbIe

CIIy4JaiiHbIe : . D . .
https://ptlab.mccme.ru/system/files/private/10_modul 7 sluchaynye velichiny i raspredeleniya prodolzhenie.pdf

BEJIUUYNHBI 2
(pactipenenenusi)

HopmanabHoe
PMATIBH 2 1 https://ptlab.mccme.ru/vertical

pacnpe/ieneHust

IToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus

19 2

3HAHUH


https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/vertical

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



INOYPOYHOE IINIAHUPOBAHMUE
10 KVIIACC
Ne

o/ Tema ypoka

11

KoauuecTBO 4acoB

Kontpo
Bcero JbHbIE
padoThI

IIpencraBienue JaHHBIX C
ITOMOIIIBIO TAOJIHI] 1 1
JTuarpaMm

Cpennee

apudmeTHIecKoe,

MeauaHa, HanOoJbIIee U
HanMEHbIIIEE 3HAYCHMS, 1
pasmax, qucrnepcus,

CTaHJAPTHOE OTKJIOHEHUE
YHCIOBBIX HAOOPOB

Cpennee

apudmeTnyeckoe,

MeInaHa, HanOobIee U
HaWMEHbIIIEE 3HAYCHMS, 1
pa3max, gucnepcus,

CTaHJApPTHOE OTKJIOHEHUE
YHCIOBBIX HAOOPOB

Cpennee 1

IIpakTH4yeckue
padoThbI

yleKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE PeCYPChI

bubmuoreka I1OK https://m.edsoo.ru/863ec1f8

bu6mmoteka IIOK https://m.edsoo.ru/863ee07a

but6mmoreka [IOK https://m.edsoo.ru/863ed846

but6mmoreka I{OK https://m.edsoo.ru/863edb3e



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

apudmMeTHIecKoe,
MenuaHa, HauOoJIbIIee 1
HaMMEHBIIIEe 3HAYCHUS,
pa3max, Tucrepcus,
CTaHJAPTHOE OTKIIOHECHHE
YHCIIOBBIX HAOOPOB

Cnyualinbie
9KCTICPUMEHTHI (OTIBITHI) U
CIIy4aifHbIE COOBITHSI.
DneMeHTapHbIe COOBITHS
(ucxonpl)

BeposiTHOCTB citydaitHOTO
coObITHs. BeposiTHOCTH
COOBITHI B OIBITAX C
PaBHOBO3MOXHBIMU
DJIEMEHTaPHBIMU
COOBITUSIMHA

BepositHOCTB cityyaitHOTO
coObITus. [IpakTueckas
pabota

Oneparuu Haj
COOBITUSIMU: TIEpPECEUCHUE,
00beIMHEHNE COOBITHI,
MPOTHBOIOJIOKHBIE
coObITHS. [lnarpaMmmbl
Ditnepa

Onepanuu Haj
COOBITUSIMU: TIEpPECEUCHUE,
00beIMHEHNE COOBITHI,

https://ptlab.mccme.ru/system/files/private/10_modul 2.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 2.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 2.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 2.pdf



https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf

10

11

12

13

14

15

16

17

MIPOTUBOIIOJIOKHbIE
coObITus. JlnarpaMmbl
Ditnepa

Dopmyiia CIOKEHUS
BEPOSATHOCTEM

VYcnoBHas BEPOATHOCTD.

YMHO)KEHUE
BeposiTHOCTEN. [lepeBo
CIIy4aitHOTO
HKCIIEPUMEHTA

YcnosHas BCPOATHOCTD.

YMHOXKEHUE
BeposiTHOCTEN. [lepeBo
CIIy4aitHOTO
IKCIIEPUMEHTA

YcaoBHas BCPOSATHOCTD.

YMHOXKEHUE
BeposiTHOCTEN. [lepeBo
CIIy4aitHOTO
IKCIIEPUMEHTA

dopmyna MoJIHON
BEPOSITHOCTH
®dopMya oIHOMU
BEPOSITHOCTH
dopmyiia MOJHOU
BEPOSITHOCTH.

HeszaBucumebie coObITHSA

KonTtponsHas padora

https://ptlab.mccme.ru/system/files/private/10

modul

2.pdf

https://ptlab.mccme.ru/system/files/private/10

modul

3.pdf

https://ptlab.mccme.ru/system/files/private/10

modul

3.pdf

https://ptlab.mccme.ru/system/files/private/10

modul

3.pdf

https://ptlab.mccme.ru/system/files/private/10

modul

3.pdf

https://ptlab.mccme.ru/system/files/private/10

modul

3.pdf

https://ptlab.mccme.ru/system/files/private/10

modul

3.pdf



https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf

18

19

20

21

22

23

24

25

26

27

KomMb6unaTtopHoe npasuiio

YMHOXCHHA

IlepecranoBku u
daxTopuan

Yucno coueTaHui

Tpeyronbuuk Ilackais.
®opmyna buHoMa
HeroTona

bunapHBII City4aiHbIN

OMBIT (UCIIBITAHUE), YCIIEX

u Heygava. HezaBucrumebie
ucneltanus. Cepust

HE3aBHCHMBIX MCITBITAHUN

A0 IIEpBOTO yCIieXa

Cepust HE3aBUCUMBIX
ucnbITaHui bepHymmn

Cepus HE3aBUCUMBIX
WCIIBITAHUM.
[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJINIL
CrnyuaiiHas BelIMyMHa
Pacnpenenenune
BEPOSITHOCTEM.
Jwnarpamma
pacnpeneneHus

CymMa 1 mpou3BeieHHe
CIIyYalHBIX BEIUYUH

https://ptlab.mccme.ru/system/files/private/10_modul 4.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 4.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 4.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 4.pdf

https://ptlab.mccme.ru/vertical

https://ptlab.mccme.ru/vertical

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru

https://ptlab.mccme.ru/system/files/private/10_modul 6.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 6.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 7 slucha
ynye_velichiny i raspredeleniya prodolzhenie.pdf



https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://resh.edu.ru/
https://ptlab.mccme.ru/system/files/private/10_modul_6.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_6.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf

28

29

30

31

32

33

34

CyMMa 1 pou3BeIcHUE
CIIy4alHbIX BEJINYMH
[Ipumepsl
pacrpeeneHuii, B TOM
YHUCJIe T€OMETPUIECKOE U
OMHOMUAIBHOE
[Tpumepsl
pacnpenesieHuil, B ToM
YHUCJIE TeOMETPUIECKOE U
OMHOMHUATBHOE

[ToBTOpEeHME, 0000IIEHNE
U CHCTEMATH3allMsl 3HAHUI
[ToBTOpEHME, 0000IIEHNE
Y CHCTEMATH3allMsl 3HAHUI
Nrtorosas KOHTpOJIbHAS
paborta

[ToBTOpenue, o6o0IIeHNE
Y CHCTeMaTH3allysl 3HAHHH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

https://ptlab.mccme.ru/system/files/private/10_modul 7 slucha
ynye_velichiny i raspredeleniya prodolzhenie.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 7 slucha
ynye velichiny i raspredeleniya prodolzhenie.pdf

https://ptlab.mccme.ru/system/files/private/10_modul 7 slucha
ynye velichiny i raspredeleniya prodolzhenie.pdf

Poccuiickast 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru



https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

n/n

Tema ypoka

KonTposbHbIe

Bcero
padoThI

[ToBTOpEHHE,
0000111eHHE,
cHUCTeMaTU3alrs 3HaHU.
Ciy4aifHble OTIBITHI U
BEPOSITHOCTH CIIy4alHBIX
coObITuii. Cepun
HE3aBUCUMBIX
WCIIBITAHUI

[ToBTOpEHME,
o0o01Ienue,
CHCTEeMAaTH3aIus 3HAaHUMA.
Crny4aiiHble ONBITHI U
BEPOSITHOCTH CITyYalHbBIX
coobITHil. Cepun
HE3aBHCUMBIX
HUCIBITAaHUN

IToBTOpEHME,
000011IeHHE,
cUCTEeMaTU3aIus 3HaHUM.
Ciy4aifHble ONBITHI U

KoanuecTBo 4acoB

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



BEPOSITHOCTH CIIy4alHBIX
cobpiTuii. Cepun
HE3aBUCUMBIX
UCIIBITAaHUI

IToBTOpEHME,
0000111eHNE,
CUCTeMaTH3alusl 3HAaHUH.
CiyuaiiHble OIIBITHI U
BEPOATHOCTH CIy4YalHBIX
coObIthii. Cepun
HE3aBUCUMBIX
WCTIBITAHUI

[Tpumeps! IpUMEHEHUS
MaTeMaTUYECKOTO
0’KHMJIaHUS (CTpaxOBaHUE,
jotepest)

MartemaTnueckoe
0KUJAHUE CYMMBI
CIIyYalHBIX BEIUYUH

MaremaTtuueckoe
OXKHJaHUE
T€OMETPUYECKOT0 U
OMHOMHUAJILHOTO
pacrpeneneHun

Matematudeckoe
OXKHJaHHIE
reOMETPUYECKOT0 U
OMHOMHUAJILHOTO
pacpeneneHun



10

11

12

13

14

15

16

17

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHUE

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

Hucnepcun
F€OMETPUUYECKOTO0 U
OMHOMHUAIIBHOT'O
pacripeaesieHus

[IpakTrueckas pabora ¢
HCIIOJIE30BAHUEM
AJIIEKTPOHHBIX TAOJIHUIL

3aKoH OOJIBLIMX YHUCell.
Be10opounblit MeTon1
UCCIIEI0BAHUI

3aK0H OOIBIINX YHCEIL.
Be10opounslit MeTONT
HUcCcIeq0BaHuN

[TpakTnueckas padoTta ¢
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIUII

HToroBasi KOHTpOIbHAS
pabora

[TpuMepbl HempepBIBHBIX
CIIy4aiiHBIX BEJMYUH.
DyHKIUS TIIOTHOCTH
pacnpeneseHusl.



18

19

20

21

22

PaBHOMEpHOE
pacipeneneHre u ero
CBOMCTBA

[Ipumeps! HenpepbHIBHBIX
CIIyYalHBIX BEIUYHH.
DyHKIHUA IUNIOTHOCTH
pacupeneneHus.
PaBnomepHOE
pacupeneneHue 1 ero
CBOMCTBa

3amauu, TpUBOISIINE K
HOPMaJIbHOMY
pacupeieneHuro.
DyHKUUS INIOTHOCTU U
CBOMCTBAa HOPMAJIBHOTO
pacrpeneieHus

[TpakTuyeckas pabora ¢
MCII0JIb30BaHUEM
AIIEKTPOHHBIX TaOJIHIL

IToBTOpEHME,
000011eHNE U
CHCTeMaTu3alysl 3HAHH.
OmnucarensHas
CTaTUCTHKA

[ToBTOpEHME,
000011IEHE U
CHCTeMaTu3alysl 3HAHHM.
OmnucarensHas
CTaTUCTHKA



23

24

25

26

IToBTOpEHME,
000011IeHE U
CHCTEMAaTU3alMs 3HAaHUH.
OMBITEI C
PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU
COOBITUSIMHA

[ToBTOpEHHE,
0000111eHE U
CHCTEMAaTH3alMs 3HAHUI.
OIBITBI C
PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU
COOBITUSIMHA

IToBTOpEHME,
000011eHNE U
CHCTEMAaTH3aIus 3HAaHUMA.
Brrunciaenue
BEPOSITHOCTEH COOBITHIA C
npuMeHeHueM GopMyI U
rpaduuecKux MEeTo0B
(koopaUHATHAS TpsAMas,
JIepeBo, TuarpaMmma
Ditnepa)

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTU3alMsl 3HAaHUH.
Brraucnenue
BEPOSITHOCTEH COOBITHIA C



27

28

29

npUMeHeHneM GopMyIl U
rpaduuecKkux MeTo0B
(xoopauHaTHAs HpAMas,
JIEpEeBO, IUarpaMma
Ditnepa)

IToBTOpEHME,
000011IeHE U
CUCTEeMAaTH3aIHs 3HAaHHH.
Brruncienue
BEPOSTHOCTEH COOBITHI C
npuMeHeHHeM OopMyIl U
rpadu4ecKux METO/I0B
(xoopauHaTHAs npsaMas,
JIEpEBO, IUarpaMma
Oiinepa)

[ToBTOpEHME,
000011eHne U
cHUCTeMaTU3alus 3HaHH.
Brruucnenue
BEPOATHOCTEH COOBITHI ¢
npuMeHeHueM GopMyI U
rpaduuecKux MEeTO0B
(koopauMHATHAsS TpsIMas,
JIepeBo, TuarpaMmma
Ditnepa)

IToBTOpEHME,
o0o011eHne u
cUCTEeMaTU3aIus 3HaHUM.
CiyyaliHble BEIMYUHBI U



30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

pacnpeieneHust

IToBTOpEHME,
o0o0mieHue u
cHUcTeMaTU3alurs 3HaHU.
Crny4daiiHble BETUYUHBI U
pacnpeneneHus

IToBTOpEHME,
00001IcHIE 1
CHCTEMAaTH3aIUs 3HAHUM.
MaremaTruueckoe
0’KMJIAHHE CIIy4allHON
BCITUYHHBI

IToBTOpEHME,
00001eHNe 1
CHUCTeMaTU3als 3HaHH.
MaremaTnueckoe
0’KMJIaHUE CIIy4allHOU
BEJTNYUHBI

HTorosast KOHTpOIbHAS
pabora

IToBTOpEHME,
000011IEHE U
cHUcTeMaTU3alus 3HaHUI

34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremaruka: anreOpa v Hauajga MaTEMaTUYECKOTO aHAIKN3a, T€OMETPHS.
Anrebpa 1 HavaJla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anmumos I11LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKIinoHepHoe 00111€CTBO
«3narensctBO «lIpocBemienue»

* MaTteMaruka: anredpa v Hayajla MaTeMaTUYECKOTO aHaInu3a, FEOMETPUSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

Apyruc, AKIII/IOHepHOG O6HICCTBO ((I/IBIIaTeJILCTBO «HpOCBeIHGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1.Anmumos L. A., Konsrun }O. M., Tkauésa M. B. u ap. Anre6pa u Hayana
mMaTeMatudeckoro ananu3a. 10—11 kiaccel. ba3oBslii U yriayOn€HHBIN ypOBHU
2. lllabynun M. U., Tkauésa M. B., ®énoposa H. E. u np. Anrebpa u Hauana
MaTeMaTH4ecKoro aHanusa. Jlupakruueckue marepuainsl. 10 kiacc. bazoBblii u
yrayOnaEHHBIN YPOBHU
3. Tkauéra M. B., ®énopora H. E. AnreGpa u Hayana MaTeMaTH4YECKOTO
ananu3a. Tematuueckue Tecthl. 10 kiacc. ba3zoBeiil v yriyOaE€HHBIN YPOBHU
4. dénopona H. E. Mzyuenue anreOpsl u Havan aHanvza. Kaura s yaurens.
10—11 knaccel

5.111a0ynun M. U., Tkauéa M. B., ®énoposa H. E. u np. Anrebpa 1 Hauana



MaremMaTu4yecKkoro ananusa. lunakruueckne marepuansl. 11 knacc. ba3oBbii u
yIiyOJIEHHBINA YPOBHU

6. [lIubacos JI. I1. 3a ctpanuiiamMu ydeOHIKA MaTEMAaTUKHN: MaTEMaTUYECKUN
ananu3. Teopus BeposaTHocTel: mocodue s yqammxces 10— 11 k. / JIL 1.
[Mubacos, 3. ®. Hlubacosa. — M.: [Ipocsemienue, 2008.

7.Atanacan JI.C., byry3oB B.®., Kagomues C.b., [To3usk 3.I'., Kucenesa JI.C.
I'eometpus. 10 - 11 xnaccsl: YueOHUK 1u1s 0011e00pa3zoBaTEIbHbIX
yupexaenuit. M.: IIpocsemienne

8.13yuenne reomerpun B 10-11 knaccax: Mertoguueckrne peKOMEHAAUN K
yue0.:Kn. [Ins yuurtens/C.M. Caaxsin, B.®.byty3oB-M.:I1pocsemenne.2001.
9. 'eometpus. Junaktuyeckue marepuanisl b.I.3uB 11kmacc.YueOnoe nocobue
U1t 061ieo0pazoBaTenbHbIX opranuzanuid. [Ipocsemienne 2016r.

10.Teopus BEpOSATHOCTEN U CTATUCTUKA. DKCIIEPUMEHTAIbHOE YUEOHOE
nocooue

st 10 u 11 xmaccoB o6mieo0pazoBaTenbHbix yupexaenuit / FO. H. TropuH,

A. A. Makapos, U. P. Beicoukuii, 1. B. fmenko. — M.: MITHMO, 2014. —
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HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. Poccuiickas snekTpoHHas 1mkona https://resh.edu.ru/

2. MareMaTu4ecKue OoJIMMIIMaabl 1 OJIMMITMAIHBIC 3a1a4Hu, —



[31eKTpOHHBIN pecypc], — pexxum aocrtyna: http://www.zaba.ru.

3. Meroauka npenojaBaHus MaTEMAaTHKU — [3JEKTPOHHBIN pecypc], —
pexum goctyna: http://methmath.chat.ru.

4. PeecTp npuMepHbIX 0011€00pa30BaTENbHBIX IPOTPaMM [3JIEKTPOHHBIH
pecypc], — pexkum goctyna: http://www.fgosreestr.ru.

5. IlyreBoautens «B Mupe HayKu» JJisl HIKOJBHUKOB [3JIEKTPOHHBIN
pecypc], — pexxkum aoctyna: http://www.uic.ssu.samara.ru

6. DNEKTpOHHAs XpPECTOMATHS IO METOJMKE MPENOIABAHUSI MATEMATUKH

[31eKTpOoHHBIN pecypc], — pexxkum aoctyna: http://fmi.asf.ru.

7.www.edu.ru (caiit MOuH P®).

8. www.school.edu.ru (Poccuiickuii 001eo06pa3oBaTebHbINA TOPTA).
9. www.pedsovet.org (Bcepoccutickuit THTepHeT-11e1c0BET)

10. www fipi.ru (caiit ®enepanbHOr0 MUHCTUTYTA MEAArOTHYECKUX
U3MEPEHUN).

11. www.it-n.ru (CE€Th TBOPUYECKHUX yUUTEIEH )

12. http:// mat.1september.ru (caiiT razersl «MaTeMaTHKa)

13. http:// festival.l1september.ru (pecTuBaIb IEAATOTMUESCKUX UEH
«OTKpBITHIT YpoK» («[IepBoe ceHTIOps»)).

14. www.exponenta.ru (00pa30oBaTe/IbHBIM MaTEMAaTUUECKUN CalT).

15. www.math.ru/lib (3;iekTpoHHas MaTeMaTuyeckasi OulIroTeKa).
16. http:/school.collection.informika.ru (egunas koyekius HuPpPOBBIX

00pa3oBaTENbHBIX PECYPCOB).


http://fmi.asf.ru/




