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INOACHUTEJIBHAA 3AIIMCKA

[IporpammMa 1O MaTeMaTHKE Ha YPOBHE CpEOHEro oO0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe ®I'OC COO c yu€ToM COBpEMEHHBIX MUPOBBIX TPEOOBAHUH,
OPEeIbSIBISIEMBIX K MaTeMaTHUYeCKOMy oOOpa3oBaHHUIO, U TPAAUIMA POCCHICKOTO
oOpazoBanusi. Peanmszamusi mporpamMmbl 1O MaTeMaTHKE OOECIEUMBAET OBIAJCHHE
KJIFOUEBBIMA ~ KOMIIETEHIMSIMU, COCTABISIIONIMMU  OCHOBY  JUIsl  CaMOpa3BUTHSA
U HENpEephIBHOTO 00pa3oBaHUs, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEJIbHOTO Pa3BUTHSI INYHOCTH O0YUYarOIIHUXCS.

B nporpamme mo maremMaTHUKe yUYTEHbI MJIEW U MOJ0KeHHUsT KoHuenuuu pa3BUTHS
MaTemaThuyeckoro oopaszoBanus B Poccuiickoit @enepanuu. B cooTBeTCTBUYM € Ha3BaHHEM
KOHLEMIIUKA, MaTeMaTH4eckoe OOpa3oBaHHME JOJHKHO, B YaCTHOCTH, MPEJOCTABIISTH
KOKJIOMY 00y4aromeMycsi BO3SMOKHOCTb JIOCTUKEHUS YPOBHS MAaTEMATHUECKUX 3HAHU,
HEO0OXOAMMOro JIJIsl AAJIbHEHIIEeH yCIEeHON KU3HA B oOmiecTBe. IMEHHO Ha penieHue
ATOM 3aJlayy HalleJIeHa MPOorpaMmMa o MaTeMaTruKe 0a30BOr0 YpOBHSI.

B snoxy uudpoBoit TpaHchopmaiuu Bcex cdep 4YeIOBEUECKON NeSITEIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4eJOBEKOM 0e3  0a3oBoi
MaTEeMaTUYECKOM MOJATOTOBKH. YK€ B IIKOJIE MAaTEMATUKA CIY>KUT OMIOPHBIM MPEAMETOM
JUISL W3Y4YEHUS CMEXHBIX JUCHMIUIMH, a B JKU3HM TIOCJIE€ IIKOJIBI PpeaJbHOM
HEOOXOMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHUE, YTO TPEeOyeT MOJTHOLCHHOU
0a30Bol 00111€00pa30BaTEILHOM MOATOTOBKH, B TOM YHCJIE€ U MaTeMaTH4YECKOH. ITO
00yCJIOBJIEHO TE€M, YTO B HAllld JHHU PACTET YHUCIO CIEUUATBHOCTEH, CBA3aHHBIXC
HENOCPEICTBEHHBIM IPUMEHEHNEM MaTEMaTHKU: U B cepe SIKOHOMUKH, U B OU3HeEce, U
B TEXHOJIOTUYECKUX OO0JIACTAX, U JIaK€ B TYMaHUTAPHBIX cepax. Takum oOpa3om, KpyT
oOydarmuxcs, sl KOTOPbIX MaTeéMaThKa CTAHOBUTCS 3HAUMMbBIM IPEIMETOM,
CYILIECTBEHHO PACIIHUPSETCA.

[TpakTHueckasi MOJE3HOCTh MaTEMAaTHKH OOYCIOBJIEHA TeM, YTO €€ MpeaMEeTOM
SBISAIOTCA (DyHAAMEHTaJIbHBIC CTPYKTYphI HAILIETO MHUpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOILIEHUS OT MPOCTEHIIMX, YCBAaUBAaE€MbIX B HEMOCPEICTBEHHOM
OMBITE, JO JOCTaTOYHO CIIOKHBIX, HEOOXOJAMMBIX JJIsi Pa3BUTHSA HAYYHBIX W
TEXHOJIOTUYECKUX HJeU. be3 KOHKPETHBIX MAaTeMaTU4EeCKUX 3HAHUU 3aTPYyIHEHO
NOHMMAaHHWE NPUHLUIIOB YCTPOHCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCTIpUATHE W HMHTEpIpeTalus pa3HOOOpa3HOW COIMATBHOW, HSKOHOMHYECKOM,
noJMtuyeckor  uHbopmamnuu, ManodpdeKkTuBHA TOBCEIHEBHAs  MpaKTHYeCKas
nesTenbHOCTh. KaxioMy 4enoBeKky B CBOCH JKU3HU MPUXOAUTCS BBITIOIHATH 10CTATOYHO
CJIOKHBIE PACUEThl U COCTABIISITh HECTIOXKHBIE allTOPUTMBI, HAXOUTh HYKHbBIE (DOPMYJIIBI
U MPUMEHSTHh UX, BIAJETh MPAKTUYECKUMH MPUEMAMU T€OMETPUUYECKUX MU3MEPEHUN U
MOCTPOCHUHN, YNTaTh WH(OpPMAIHIO, MPEACTABIEHHYI0 B BUIY TaONuWIl, AWarpamMMmu
rpauKoOB, )KUTh B YCIIOBUSAX HEONPEIEIEHHOCTH U MIOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHH.

OAHOBpPEMEHHO € pacliupeHreM cep MPUMEHEHHUsS MaTeMaTUKU B COBPEMEHHOM



obOmecTBe Bc€ Oosiee BaXXHBIM CTAHOBHUTCS MAaTEMATHYECKUH CTHIb MBIIUICHUS,
HPOSIBJISIIOLIMICS B ONpENeNEHHBIX YMCTBEHHBIX HaBblKax. B mporecce uzyuyeHus
MaTeMaTUKH B apceHaj MPUEMOB W METOJIOB MBINIJICHUS YEIOBEKa €CTECTBEHHBIM
00pa3oM BKITIOUAIOTCS] MHAYKIUSA U JSAYKITUs, 0000IICHIE U KOHKPETU3AIUS, aHAINU3 U
CUHTE3, KJIaccuuKkalus U cucTeMarusalus, adctparupoBanue u aHajaorus. OOBbEKThI
MaTEMaTUYECKUX YMO3aKIIOUCHHUM, TMpaBWia WX KOHCTPYHUPOBAHHS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKHUX  IMOCTPOSHUM,  CIIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMyaupoBaTh, 0OOCHOBBIBATH M JIOKA3bIBaTh CYXKICHHUS, TEM CaMbIM DPa3BHBAIOT
JIOTUYECKOE MBINIUICHHE. MaTeMaTiKe MPUHAJICKAT BeAyIias poib B (OPMHUPOBAHUN
ANTOPUTMHYECKOW KOMIIOHCHTHI MBIIIUICHUSI W BOCIIUTAaHWHW YMEHUH JIEHCTBOBATH ITO
3aJIaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIC U KOHCTPYHUPOBATh HOBBIC. B
IpoIIecce pelIeHus 3aa4 — OCHOBHOW YUeOHOM JCSATCIIBHOCTH Ha ypOKaxX MaTeMaTHKH
— Pa3BUBAIOTCS TBOpUYECKAS M MPUKIIAIHAS CTOPOHBI MBIIIJICHUS.

OOyuenne maTeMaTuKe JAaET BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO,
panMoHaNbHYI0 W MHGOPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOoOJIee IOIXOJSIINC
S3BIKOBBIC, CHUMBOJIMYECKHE, TpaduyecKue CpeACTBa IS BBIPAXKEHUS CYXICHUHA U
HATJISATHOTO UX MPEICTABICHHUS.

HeoOXoauMbIM KOMIIOHEHTOM OOIIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SBJISIETCS 00IIIE€ 3HAKOMCTBO C METOJIaMU TTO3HAHUSA JCHCTBUTEIHLHOCTH, TIPEICTABICHUE
0 TIpeAMETe W METOJI¢ MaTeMaTHK{, €r0 OTJIMYHS OT METOJOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HAayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTeMaTHUKUA IS PEelIeHUs
HAyYHBIX U MPUKIAIHBIX 337a4. TakuM o0pa3oM, MaTeMaTH4ecKoe 00pa30BaHUE BHOCUT
CBOM BKJaJ B (hopMUpOBaHUE OOIIEH KyJIbTYyphl UETIOBEKA.

N3yuyenne MareMaTWKu CIOCOOCTBYET AICTETUYECKOMY BOCIHTAHHUIO YEJIOBEKa,
MMOHUMAHUIO KPAacOThl W U3SIIECTBA MATEMATHYCCKUX PACCYKICHUH, BOCTIPHUSITHIO
reoMeTpuyYecKux GopM, YCBOCHUIO UJIEU CUMMETPHUH.

[IpuopurerHbpiMu LensiMu oOydeHuss matematuke B 10—11 kimaccax Ha 06azoBoM
YPOBHE SABJISIFOTCS:

(opMUpOBaHHE IIEHTPAIbHBIX MAaTEMaTHUYECKUX TMOHATUH (YUCIIO, BEIMYMHA,
reomeTpuyeckas Gurypa, nepeMeHHasi, BEPOSTHOCTb, (PYHKIMS), 00ECIECUMBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHus 00yYaroIuXCs;

No/BeICHHE OOyYaronIMXxcsi Ha JOCTYIMHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPYKAIOIIEr0 MUpa, IOHUMAaHUE MAaTEMATHKU KaK 4acTu
o01Iei KyJIbTyphl YEJIOBEUECTBA;

pPa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydJarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTUUYHOCTH MBIIILJICHUS,
MHTEpeCa K U3YYEHUIO MaTEMATHKWY;

dbopmupoBanne (HyHKIMOHAIBHOM MaTeMaTH4YeCKOW TPAaMOTHOCTH: YMEHUS
pacro3HaBaTb MaTEMaTHMYECKHUE acClEKTbl B PEAJbHbIX JKU3HEHHBIX CUTYyalMsX
U IpU U3YYEHHUU JIPYTUX YYEOHBIX INPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH MU
3aKOHOMEPHOCTEHN, (OpMyJIHMpPOBATh MX Ha S3bIKE MaTEMaTUKM U CO3/1aBaTh
MaTEMaTUYECKUE MOJENH, NPUMEHATh OCBOCHHBIM MaTeMaTW4ecKUil ammapaT JJis
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pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, HMHTEPOPETHUPOBATh M OLIEHUBATH
MOJTYYEHHbIE PE3YIbTATHI.

OCHOBHBIMM JIMHUSMHU COjJiepkaHusi mMaTeMaTuku B 10—11 kmaccax sIBJISIIOTCS:
«Hucna v BeIYHUCICHUSN, «Anredpa» («Anredpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBEeHCTBa»), «Havama MaremaTuaeckoro ananuzay, «I'eometpusi» («I'eoMeTpuueckue
burypsl U X CBOMCTBa», «l/3MepeHHue reoMeTpuuecKux BEIMUYUHY»), «BeposTHOCTL U
CTAaTUCTUKaY». [laHHBIE JUHUM PA3BUBAIOTCS MapalljiebHO, KaXJas B COOTBETCTBUHC
COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOM, a B TECHOM KOHTAaKTE U
B3auMojielicTBuu. Kpome »3Toro, ux oOBEIUHSAET JIOTMYECKas COCTaBIIAIOIIAs,
TPaIUIIMOHHO MPUCYIAasi MaTEMaTUKE M TIPOHMU3BIBAOIIAS BCE MaTeMaTUYECKUE KyPChI U
conepxarenbHble TuHUU. ChopmynupoBanHoe B @I'OC COO TpeboBaHHE «BiIaJICHUE
METOJaMU JI0KAa3aTeIbCTB, AJFOPUTMaMU peIIeHUus 3ajad, yMeHue (opMyIHpoBaTh
ONpEJCICHNSI, aKCUOMBI M TEOPEMbl, INPUMEHATh WX, MPOBOJUTH JOKA3aTEJIbHBIC
paccyXIeHus B XOJC pEIICHHUs 3a]auy» OTHOCUTCS KO BCEM Yy4YeOHBIM KypcaM, a
dbopMUpOBaHUE JIOTHYECKUX YMEHUU pacmlpenesseTcss II0 BCeM TojaM OOydeHHS Ha
YPOBHE CPEJTHETO 00I1Iero 00pa30oBaHuUs.

B cootBerctBUn ¢ ®I'OC COO maTeMmatuka SBISICTCS 00s13aTEIIbHBIM MTPEIMETOM
Ha JJaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo mareMaTuke MpeaycMaTpuBaeTCs
H3yueHHe y4eOHOro mpenMeTra «MaremaTuka» B pamMKaxX TpEX y4eOHBIX KYpCOB:
«Anrebpa W Hayajga MareMaTH4YeCcKoro ananuzan, «l'eomerpus», «BepostHOoCTh U
CcTaTUCTHKa». POPMUPOBAHUE JTOTMUYECKUX YMEHHMH OCYIIECTBISICTCS Ha MPOTSHKEHUHU
BCEX JIeT 0OyueHMs] Ha YpOBHE CpPEIHEro oOImero oopa3oBaHHUs, a JIEMEHTHI JIOTHKU
BKJTIOUYAIOTCS B COZIEP)KaHUE BCEX HA3BAHHBIX BBIIIEC YUCOHBIX KyPCOB.

OO111ee yuciio 4acoB, peKOMEHI0BAHHBIX ISl U3y4eHUs MaTeMaTuku — 340 4acos:
B 10 kmacce — 170 gacoB (5 yacoB B Henenwo), B 11 kmacce — 170 yacoB (5 yacoB
B HEJEIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

I/IBY‘ICHI/IC MAaTEMAaTUKHU HAa YPOBHC OCHOBHOI'O O6H_ICFO O6paBOBaHI/I}I HaIIpaBJICHO Ha
JOCTHKCHUC O6y‘{aI-OHII/IMI/IC}I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX W IIPCIMCTHBIX
06p&30BaTeJII)HBIX PE3YIIBTATOB OCBOCHHUA yqe6H0r0 npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare u3ydyeHuss MaTeMaTUKH Ha YPOBHE CpPEeIHEro 001ero oOpa3oBaHUs
y oOyuatoterocst OyayT chopMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YIIbTaThI:

1) rpakaaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON TO3UIIMK OOYYarOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJieHa POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MaTeMaTHYECKHUX
OCHOBax ()YHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SIBICHUM, IPOIETYP IPakTaHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aMMOJICMCTBOBATh C COIUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIUSIMU 1 Ha3HAUCHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKON TPAKJAHCKOW HJIEHTUYHOCTH,  YBa)KCHUS
K OPOLIJIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIICHHEK
JOCTUKEHUSIM POCCUHUCKMX MATEMATHUKOB M POCCUICKOW MAaTEMAaTHYECKOM IIKOJIBbI,
UCITIOJIb30BAHUE ITUX JIOCTUKEHUH B IPYTUX HAyKaX, TEXHOJIOTHUAX, cPepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUs, 3THYECKOIO IIOBEJEHHUS, CBA3aHHOIO C IPaKTHUYECKHM
IPUMEHEHUEM JOCTHKEHUN HAyKH W JESITENBHOCTBIO YUYEHOTO, OCO3HAHHME JIMYHOTO
BKJIaJla B IOCTPOEHHUE YCTOWYMBOrO Oy IyIIEro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEUICHUH, pPAaCCYy>KIECHUH, BOCHPHUHUMYHMBOCTHK
MaTeMaTUYECKUM acClleKTaM Pa3JInYHbIX BUAOB UCKYCCTBA;

5) pusnyeckoro BOCHUTAHUSA:

c(OpPMHPOBAHHOCTh YMEHUS TMPUMEHSATh MAaTeMAaTHUYECKUE 3HAHUS B HMHTEpecax
3I0pOBOTO W Oe30macHOr0 oOpas3a JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHWE, COAJAaHCUPOBAHHBIM PEXKUM 3aHATHH U OT/AbIXA,
perynspHas pusnyeckas akTUBHOCTb), (U3NYECKOE COBEPIICHCTBOBAHNE TIPH 3aHATHSIX
CIIOPTHUBHO-03/I0POBUTEIBHON JIEATEIIbHOCTBIO;

6) TPy10BOr0 BOCIIMTAHUSA:
TOTOBHOCTh K TPYJly, OCO3HaHUE IIEHHOCTU TPYJOIIO0US, UHTEPEC K Pa3InuHbIM
chepam npodecCHOHATBHON NIESITEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW U €€



NPWIOKEHUSIMA, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOpP Oymymiel mpodeccun
U PEaIN30BBIBATh COOCTBEHHBIC >XWU3HECHHBIC TUIAHBI, TOTOBHOCTh W CIOCOOHOCTHK
MaTeMaTHYeCKOMY OOpa30BaHHUIO W CAMOOOPA30BAaHUIO HA MPOTSHKEHWU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B PEIICHUH MPAKTHYECKUX 3a7a9 MATEeMAaTHUYCCKOU
HaIPaBJICHHOCTH;

7) 3KOJIOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh IKOJOTUUECKON KYJIBTYpPhl, IOHUMAHWE BIMSHUS COIMAIBHO-
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOTHON U COIMATBLHOM Cpeibl, 0COZHAHUE
1JI00aJbHOIO  XapakTepa OHKOJOTHYECKUX MpoOJieM, OpHUEHTaIlMs Ha IPUMEHEHHUE
MaTeMaTHYECKMX 3HAHUM [ peIICHHMs 3aJa4 B OOJACTU OKpYKAIOIIEH Cpelbl,
IJIAHUPOBAHUE MOCTYNKOB U OIIEHKH WX BO3MOXKHBIX MOCIEACTBUI JJIs1 OKpY’Karoniei
cpesl;

8) neHHOCTH HAYYHOI'0 TO3HAHMSA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKHU, MTOHMMAaHUE MAaTEeMaTHUYEeCKONW HayKH Kak
cephl YeIOBEUECKOM IS TeIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
IMBUJIM3ALIMY, OBJIAJICHUE S3BIKOM MAaTEMAaTHUKH M MAaTEMaTUYECKOM KyJIbTYpOu Kak
CPEICTBOM  MO3HAaHUS  MHpPA,  TOTOBHOCTh  OCYIUECTBIIATh  NPOEKTHYIOU
UCCJIEI0BATENbCKYIO 1€ TEIbHOCTh MHAMBUYAJIbHO U B TPYIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

B pe3ynbTaTe 0CBOCHHS TPOrPaMMEI IT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIET0O
oOpa3oBanusi y oOydaromerocsi OyayT copMHUpPOBAHBI METANPEIMETHBIE PE3YIbTATHI,
XapaKTePU3YIOIINECS OBJIAJCHUEM YHHUBEPCATbHBIMHM T0O3HABATCIILHBIMU JICHCTBUSIMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMH  JCHCTBHSIMH M YHHBEPCAJIbHBIMHU
PETyJIATUBHBIMU JICHCTBHSIMH.

Ilo3HaBaTe/bHbIe YHUBEPCAJIbHbIE YYeOHbIe elCTBUSA
ba3oBble joruueckue 1eMCTBUSA:

BBUSIBISITh M XapAKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKM MATEMaTUYECKUX
00BEKTOB, TMOHSATUN, OTHOIICHUN MEXIYy MOHITHSAMH, (GOPMYIUPOBATH OMpPEACIICHUS
MOHSATUH, YCTAaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(MUKAIMKN, OCHOBAHUS JJIS
0000IIIEHUS U CPaBHEHHUSI, KpUTEPUHU ITPOBOAUMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIUPOBATH U IPEOOPA30BLIBATH CYKICHHUS: YyTBEPAUTCIbHBIC
U OTpUIATEIbHbIE, AUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBIABJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U IMPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOJIOJCHUSX W YTBEPKACHUAX, IMpeajaraTh KPUTCPUUIIIS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUHN;

JieaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEYKTUBHBIX U MHTYKTUBHBIX
YMO3AKIIOUCHHUM, YMO3aKJIFOUEHUH 110 aHAJIOTUH;



MPOBOAUTH CAaMOCTOSITEIBHO JIOKA3aTeNbCTBA MATEMATUUYECKUX YTBEPKICHUM
(npsiMble U OT MPOTUBHOIO), BBICTPAMBATH APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBAThH COOCTBEHHBIE CYKIAECHUS U BHIBOJIBL;

BBIOMPATHh CIIOCOO pemieHus y4eOHOH 3a1aun (CpaBHUBATh HECKOJIHKO BapUAHTOB
perieHusi, BEIOMPAaTh HAauOOJee MOAXOIANINI ¢ YYETOM CaMOCTOSITEIBHO BBIJICTICHHBIX
KPUTEPUEB).

Ba3oBnle ucciaenoBatreJabCKHe JeCTBUA:

UCIIOJIB30BaTh BONPOCHI KaK MCCIIEIOBATEIbCKHA HWHCTPYMEHT IIO3HAHUS,
dbopMyMpoBaTh BOMPOCH], (PUKCUPYIOLINE MPOTUBOpPEUHE, MPOoOieMy, yCTaHABINBAThH
HUCKOMOE U JaHHOE, OPMUPOBATH THITIOTE3Y, apTyMEHTHUPOBATH CBOIO IIO3UIINIO, MHCHHC,

MPOBOJIUTH CAMOCTOSITEIbHO CIUTAHMPOBAHHBIN OJKCIEPUMEHT, HCCIEIOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, SBICHUSA, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ay 00bEKTaMH, SIBICHUSIMHU, TPOIECCAMU;

CaMOCTOSATEIIbHO (OPMYJIMPOBAaTh OOOOIICHUS M BBIBOJBI [0 pPE3yJIbTaTaMm
MPOBENEHHOTO HAOJIONECHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJyYCHHBIX
pe3yJIbTaTOB, BEIBOJOB M O00OIICHUH;

MPOTHO3WPOBATh BO3MOXKHOE pa3BHTHE IIporecca, a TakKe BBIIBUTATH
MPEANOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c undpopmanmeii:

BBISIBJISITH 1e(DUIUTHI MH(OPMALIUHY, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIPOC
U U peUIeHUs 33]1a4u;

BbIOMpaTh HMH(OpPMALMIO M3 HMCTOYHHUKOB PA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh M WHTEPIPETHUPOBATH MHPOPMAIMIO PA3IUYHBIX BUJIOB U (Hopm
IPEICTaBICHNUS;

CTPYKTYpUpOBaTh HH(POpMALMIO, NPEICTaBIsAThH €€ B pa3iIMuHbIX (opmax,
WLUTIOCTPUPOBATH TpauuecKi;

OLICHMBATh HAJA&KHOCTh MH(POPMAILMU MO CaMOCTOSITENILHO C(POPMYJINPOBAHHBIM
KpUTEpUsM, CHOPMYIUPOBAHHBIM CAMOCTOSITENILHO.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe IeiiCTBUSA:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEJISIMU OOILIEHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pE€HHUSI B YCTHBIX U
MHACbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOJy PEIICHUS 3aJlaud, KOMMEHTUPOBATh
MOJIyYeHHBINA PE3ybTarT;

B XOJie¢ OOCYXJEHHs 3a/aBaTh BOINPOCHI MO CYUIECTBY OOCYKIA€MOMl TEMBl,
npo0sieMbl, pelaeMoi 3a/a4yM, BHICKA3bIBAaTh HJEH, HAlleJIEHHbIE HAa MOUCK PELIeHUS,
COMOCTaBIIATh CBOU CYXJEHUS C CYXICHUSAMH JPYTUX YYacTHUKOB JHAJIOra,
OoOHapy>KMBaTh pa3IMuUe U CXOACTBO MO3UIIHI, B KOPPEKTHON dhopme GopMyIHpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHNUS;

MPEACTABIATh PE3YJIbTAaThl PEIICHHUs 330a4M, SKCIEPUMEHTA, MCCIEIOBaHNUsA,
MPOEKTa, CaMOCTOSITEJIBHO BbIOMpaTh (opMaT BBICTYIUIGHUS C YYETOM 3ajay
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHH.



PeryasiTuBHbIe YHHBEpCAJIbHbIE Y4eOHbIE JeCTBUS
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 33]]a4H, BHIOUPATH CIIOCO0 PEIICHUS C YIETOM
UMEIOUIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJIEKT:

BJa/IeTh HAaBbIKAMHU IO3HABATENILHON peQIIeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUA UM MBICIUTENBHBIX IPOLECCOB, WX PE3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI IpoLlecCa M pe3yJibTaTa pPEIICHUS MaTeMaTUYeCKOU
3a/1a4u;

OpPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEUICHUU 3aJa4H,
BHOCHTb KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa 1€ M YCIOBHUSIM, OOBSCHATH MPUUYMHBI
JOCTUKEHUS WA HEOCTHKEHUS PE3yJIbTaTOB ACSITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBmecTHasI 1eSITEJILHOCTD:

MOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMAaHAHOW U UHAUBUAYaJIbHON pabOThI
Opy  pEelIeHUH Y4YeOHbIX 3a]ay, NPUHUMATh I1eJIb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OpPraHU3allMI0 COBMECTHOM paboThl, pachpeneisTh BHIbI padoT,
JIOTOBAapUBAThCs, OOCYXKIaTh NpOLECC W pPe3ysabTar padoThl, 0000IATh MHEHUS
HECKOJILKHX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCyXkAeHUS, OOMEH MHEHHH,
«MO3rOBBIE€ IITYPMbDY U UHBIE), BBIMOJIHATH CBOIO YaCTh Pa0OThI U KOOPAMHUPOBATH CBOU
JAeHCTBUS C APYTUMHU YI€HAMH KOMaH]Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaja B 001U
MPOJIYKT MO KPUTEPHUSM, CHOPMYJIMPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHUS.

ITPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3yJabTaThl OCBOSHUS MPOTpaMMbl MO0 MaTeMaTHKE Ha 0a30BOM
YPOBHE Ha YpOBHE CpeHET0 001Iero o0pa3oBaHus MPEACTaBICHBI 10 ToaM 00yUYeHUs
B paMKaX OTJIEIbHBIX YIEOHBIX KYPCOB B COOTBETCTBYIOUIMX pa3feiax MPOrpPaMMBITIO
MaTeMaTHuKe.



PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPAU HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHAA 3AIIMCKA

VY4eOHsIif Kypc «Anredpa U Hayaia MaTEMaTHUECKOTO aHalln3a» SIBISIETCS OJHUM
13 HauOoJiee 3HAYMMBIX B MporpamMMme CpeaHero ooImero oOpa3oBaHHUs, MOCKOJBKY,C
OJTHOM CTOPOHBI, OH OOECHeYMBaeT WHCTPYMEHTAJIbHYIO 0a3y /Uil HM3y4YeHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KypCOB, @ C JPYrol CTOPOHBI, (DOPMHUPYET JIOTUYECKOECH
a0CTpPaKTHOE MBIIUICHHE OOYYaroIIMXCsl Ha YpPOBHE, HEOOXOIMMOM JJIsI OCBOEHUS
y4eOHBIX KypcoB MH(MOpPMATHKU, OOIIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU. B pamkax
ydeOHOro Kypca «AnreOpa ¥ Hayajga MaTEMAaTHYECKOTOo aHaliu3a» OOydaroluecs
OBJIJIEBAIOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHON HaYKH, KOTOpasi popMyIUpyeT CBOU
JOCTIKEHUSI B MAaTEMATHIECKOM opme.

VY4eOHbIil Kypc anreOpbl M Ha4all MAaTEeMaTHYECKOTO aHAIN3a 3aKJIabIBaeT OCHOBY
JUISL  YCTICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3WMKH, XWUMUU, OWOJIOTHH, TMOHUMAaHUS
OCHOBHBIX  TCHJICHIIMA HDKOHOMHKM ¥  OOIICCTBEHHOW  JKWU3HH, ITO3BOJISIET
OPHUCHTHPOBAThCSA B COBPEMCHHBIX IMH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO HMCIIOJIb30BaTh UX B MOBCEAHEBHOM XM3HH. B TOXKe Bpemsi OBlajeHuE
a0CTPaKTHBIMHA W JIOTUYCCKHA CTPOTUMH MATEMAaTHYECKUMH KOHCTPYKIMSIMH Pa3BHUBACT
YMEHUE HaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPIKICHHUS,
UCIIOJIb30BaTh O0O0OILIEHNE M KOHKPETH3alul0, a0CTparupoBaHUE U aHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTUYECKOE MBIIIUICHHE. B X0/1€ n3yueHus anreOpsl 1 Havam

MaTeMaTHUYeCKOI0 aHaJlu3a Ha YPOBHE CPEAHEro 00111ero oopazoBaHus 00yUarouecs
MOJTy4aloT HOBBIM OMBIT PEHICHUS MPHUKIAIHBIX 3a7a4, CAMOCTOSITEIbHOTO MTOCTPOCHHUS

MaTEMaTUYECKUX MOJIeTICH pealbHBIX CUTYAIM U UHTEPIPETAIUU TTOTYUYEHHBIX
pelieHunii, 3HaKOMSTCS C MPUMEpPaMU MaTeMaTHUUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE,
HAyKe M B UCKYCCTBE, C BBIJAIONTUMHUCS MATEMATHICCKUMH OTKPBHITUSMH U UX aBTOPAMH.

VYuebHblii Kypc areOpbl 1 Havyall MaTEeMaTHYECKOTO aHaiu3a o0Jaaaet
3HAYUTENbHBIM BOCIHUTATEIHHBIM MOTEHIIMATIOM, KOTOPBIM peau3yeTcsl Kak 4yepes
y4eOHbIN MaTepHall, CIOCOOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK
U uepe3 cnelu@uKy ydeOHOU NesTeIbHOCTH, TPEOYyIOIIeH caMOCTOATEIbHOCTH,
AKKypaTHOCTH, TPOJOJKUTEIIPHOW KOHIICHTPAIIUA BHUMAHUS U OTBETCTBEHHOCTH

3a TIOJTyYeHHBIN pe3ybTar.

B ocHoBe meromuku oOydeHus anrebpe W HavajdaM MaTeMaTHYECKOTO aHajIn3a
JISKUT EATeITbHOCTHBIA MPUHITUATT 00YUYEHUSI.

B cTpykType mporpammsl o anreOpe U HadaiaMm aHaJIn3a BBIICTISIOTCS CIIETyIOIIHNe
collepKaTeIbHO-MeTOMUUecKre JuHUM: «Yucna u  BeUucHeHUs», «DyHKIHM U
rpadukm», «YpaBHEHHS W HEpaBEHCTBa», «Hauama maTeMaTHyecKOTo aHaIM3ay,
«MHOXecTBa ® JIOTHKa». Bce OCHOBHBIE COJEP)KATEIbHO-METOINYECKHE JIMHUU
U3YyYaloTCsl Ha NPOTSHKEHMHM JBYX JIET OOy4YeHHsT Ha YpOBHE CpEIHEro ooOIero
o0Opa3oBaHMsl, €CTECTBEHHO JOMOJHsIS APYT APyra U MOCTEIIEHHO HACHIIAICh HOBBIMU
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TeMaMu U pasneiamu. J(aHHBIM yueOHBIH KypC SBISETCS MHTETPATUBHBIM, MOCKOJBKY
o0BbeMHsIET B ceOe CoJepKaHUE HECKOJIbKUX MAaTEMAaTUYECKUX AUCLMILIMH: ainreopa,
TPUTOHOMETPHSI, MATEMATHUECKUM aHaII3, TEOPUs MHOXKECTB U apyrue. [Io mepe Toro
Kak oOyyaronyecs: OBJIaJIeBalOT BCE OoJjiee HMIMPOKUM MaTEeMAaTUYECKUM almapaToM,y
HUX IIOCJIEJOBATENbHO (OPMHUPYETCI UM COBEPUIEHCTBYETCS YMEHUE CTpPOMTH
MAaTeMaTH4YECKYI0 MOJENIb pPEaJbHOM CHUTyallUM, NPUMEHATh 3HAHUSA, IIOJyYECHHbIC
B yueOHOM Kypce «Anredpa M Hauajda MaTeMaTUYECKOTO aHAIM3a», JUIsl PeLICHHS
CaMOCTOATENbHO  C(OPMYJIMPOBAaHHOM  MaTeMaTHYECKOM  3ajayd, a  3aTeM
WHTEPIIPETUPOBATH IOJyYEHHBIN pPE3ybTaT.

ConepxaTenpHO-METOANYECKAST JUHUA «Yucna W BBIYMCIEHUS» 3aBEpIIACT
(¢opMUpOBaHHE HABBIKOB HCIIOJIb30BAHUSA JCHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HA4YaTO Ha YpOBHE OCHOBHOro oOmiero obpaszoBanusi. Ha ypoBHe cpeanero oOiero
oOpa3oBaHusi 0co00€ BHUMaHUE yaensaeTrcs GOopMUPOBAHUIO TPOUHBIX BRIUUCTUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce€0s HCIOJb30BaHUE pa3IMYHBIX (QOpM  3aIlucu
JNEWCTBUTEIBHOTO YHCIIA, YMEHUE PALMOHAIBHO BBINIOJHATH JACUCTBUS C HUMH, AENATh
OPUKUJIKY, OLIEHUBAaTh pe3yJibTaT. OOyyaronmecs NoJy4aroT HaBbIKA MPUOIMKEHHBIX
BBIYHCIICHUM, BHITTOTHEHUS JCHCTBUIN C YUCIaMU, 3alIUCAHHBIMU B CTaHIAPTHOU dopme,
VCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

CopnepxxarenpHass JIMHAS ~ «YPAaBHEHHsT W HEPABEHCTBA»  pealU3yeTcs Ha
NPOTSKEHUU BCErO0 OOYUYEHHUs HAa YPOBHE CpeAHEro oOiero oopa3zoBaHus, MOCKOJIbKYB
KOKIOM pa3ferne MporpaMMbl IPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a/1ad.
OOyuaromyecs: OBJIaJEBAIOT Pa3IMYHbIMU METOJAMU PEIICHUS LEJbIX, PAllMOHATIbHbIX,
UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX, JIOTApU(PMUUECKIX U TPUTOHOMETPUYECKUX YPAaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomyueHHble yMeHus UCTIOIb3YIOTCS IPY UCCIIEIOBAHUM (PYHKIMINA
C IOMOIIBIO ITPOM3BOJHOW, PELICHWM IPUKIAIHBIX 3a7a4 M 3a4a4 Ha HAXOXICHUE
HaMOOJbIIMX M HAWMEHbBIIUX 3HauYeHU (QyHKUMU. [[aHHAsg coaepkaresbHas JIMHUS
BKJIIOUAET B ce0s Takke (OPMUPOBAHME YMEHUM BBINOJHATH PacdyEThl MO (Hopmyiaam,
npeoOpa3oBaHus LENbIX, PAlMOHAIBHBIX, HUPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX
BBIP@XEHUM, a TaKKe BBIPAXKEHUH, COJIEp)KALUX CTENeHUu U jorapudmsl. brarogaps
U3YUYECHUIO aIreOpandyeckoro MmaTepuana MPOMCXOAMT JajbHEillllee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAaKTHOTO MBIIIICHHUS 00yYarommxcs, JOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX pPacCyXJE€HUH, paboThl C CHUMBOJBHBIMU (hOpMaMH, NpPEACTaBICHUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajredpa npeziaraer
3 PEeKTUBHBIE HHCTPYMEHTHI JJIs1 pELICHHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HaHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKA HAYKH.

CopepxarenpHo-MeTOnMYecKass JuHUA «DyHKIMH W TpaduKW»  TECHO
NEPEIUIeTaeTCs C APYTUMH JIMHUSAMHU Y4€OHOrO Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCIENOBATENIBHOCTh  M3Y4YEHHs  marepuana. l3yueHme  CTEneHHOW,
MOKa3aTeJIbHOU, JOrapu(pMUUYECKO U TPUTOHOMETPUYECKHX (DYHKIIMI, UX CBOWCTB U
rpaduKoB, UCTIONB30BaHUE GYHKUIUN JIs1 peIIEHUs 3a7a4 U3 IPYTHX YUYECOHBIXIIPEIMETOB
Y pEAIBHOW KM3HH TECHO CBA3aHO KaK C MAaTEMATUYECKAM aHAJIU30M, TaK U



C pelleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMAHHUE YIENSIETCS
(GhOpMHUPOBAHUIO YMEHHUS BBIpAKATh (OPMYyIaMHU 3aBUCUMOCTH MEXKTy Pa3TMIHBIMU
BEJIMYMHAMH, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUHU, CTPOUTHh UX Tpaduku. Martepuan
CoJlep>KaTeJIbHOM JTMHUY HAlEJIEH Ha pa3BUTUE YMEHUN U HABBIKOB, IMO3BOJISIOIINAX
BBIpaXaTh 3aBUCUMOCTU MEXK/IY BEIMUYMHAMH B PA3TUYHON opMe: aHATUTUIECKOM,
rpaduueckoii u caoBecHoil. Ero nzyduenue cnocooCcTByeT pa3BUTHIO aITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHHIO M KOHKPETU3ALNH, UCII0JIb30BAHUIO aHAJIOTHIA.
ConepxarenvHass JuHusA «Hadana wMareMaTH4ecKOro aHaiau3a» MO3BOJISIET
CYIIIECTBEHHO PAaCIIMPUTh KPYT KaK MaTEMaTHUYECKHUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYMHBIX O0YYaIOUIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh HCCIIEAOBATh U
cTpouTh Tpaduku (QyHKIMH, ONMPEeAeTiaTh UX HAMOOJBIINNE W HANMCHBIINE 3HAYCHHUSI,
BBIUUCIIATh IUIOMAA (QUTryp W OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. CoaepkaresibHas JIMHUSA OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS
MaTEeMaTHYECKUX MOJENIel PEalbHBbIX CUTYaIlli, HAaXOXJACHUS HAWIYUIIETO PEIICHUs
B NPUKIAJAHBIX, B TOM YHCJIE COLUUAIbHO-3KOHOMUYECKUX, 3a7adyax.3HaKOMCTBO
C OCHOBAMM MAaTE€MAaTHYECKOTO0 aHajiu3a CIHOCOOCTBYET pPa3BUTHIO a0CTPaKTHOIO,
(GOopMaIbHO-JIOTHYECKOTO M KPEAaTUBHOTO MBIIIICHHS, (OPMUPOBAHUIO YMEHUH
pacrno3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHUKU B HAayKe, TEXHHKE M MCKYCCTBE.
OOyuaroliyecs y3HAaIOT O BBIJAIOIIMXCS PE3yJibTaTax, MOJYUYEHHBIX B XOJE pPa3BUTHUSA
MaTEeMaTHKHU KaK HayKH, ¥ KX aBTOpaXx.

ConepxxarenbHO-MeTOAuYeCKass JTuHUS «MHOXecTBa M JIOTUKa» B OCHOBHOM
MOCBSIIEHA 3JIEMEHTAaM TEOPUU MHOXKECTB. TE0pEeTUKO-MHOXECTBEHHBIE MPECTABICHUS
IPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKH M TMpeasiaraloT Haubosee
YHUBEPCAIBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3/iesibl MaTEMATUKH U €€ MPUIIOKCHUH,
OHM CBS3BIBAIOT pa3Hbleé MAaTeMaTUYECKHE UCLIMIUIMHBI B eauHoe Ienoe. [loatomy
BaYKHO JIaTh BO3MOKHOCTh 00y4aroeMycsi IOHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTeMAaTHKH U UCIOJIb30BaTh €T0 JJIsl BHIPAXKEHHS CBOMX MBICIIEH.

B yue6HOM Kypce «Anrebpa 1 Havajna MaTeMaTUYeCKOro aHaIn3ay» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMAaTHUYECKOTO MOJICIMPOBAHUSI, KOTOPbIE TPU3BaHbI CHOPMHUPOBATH
HABBIKM MOCTPOCHUSI MOJIEJIEH peallbHbIX CUTyallud, HMCCIENOBAaHUS ITHUX MOJeNeinc
NOMOIIIbIO  amnmapara ajreOpbl M MaTeMaTHMYeCKOro aHajiu3a W HWHTEepIpeTanuu
MOJIYYEHHBIX pe3yibTaToB. Takue 3ajaHusl BIUIETEHbl B KaXKIbIM U3 pas3ienoB
POrpaMMbl, MOCKOJIbKY BECh MaTepuall y4eOHOro Kypca HIMPOKO HCIOIb3YEeTCs ISt
peleHuss TpUKIAAHBIX 3amad. [lpu  pelieHun peanbHBIX MNPAKTHUYECKUX —3ajad
oOydaromiecsi pa3BUBAIOT HAOMIOAATENILHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIOJIb30BaTh aAHAJOTHI0, 00001aTh U  KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIAIHBIX 3a/1a4
OpraHM3yeTcs B IpoOLiecce M3YUYEHHs] BCeX TeM ydyeOHOro kypca «Ausrebpa u Haudajia
MaTEMaTUYECKOTO aHATN3ay.

OO11ee uncao yacoB, pEKOMEHIOBAaHHBIX JJIs1 U3y4EHHUs yueOHOro Kypca « Anredpa
¥ Havaja MaTeMaTH4eckoro aHanuza», — 170 dacoB: B 10 kmacce — 68 yacoB (2 yaca
B Hejenmo), B 11 knacce —102 gaca (3 yaca B HeieniO).
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COJAEPKXAHUE OBYYEHUA

10 KJIACC
Yuci1a 1 BBIYUCTICHUA

Paunonanpupie uyncna. OOBIKHOBEHHBIE M JIECSTHYHBIE JpOOH, MPOLEHTHI,
OeCKOHEUHbIE TIEpUOANYECKUE ApooH. AprupMETHUECKHE ONEpalui ¢ PalMOHAIbHBIMU
YuCIaMH, MpeoOpa3oBaHMs YHUCIOBBIX BbIpakeHU. [Ipumenenue apobeit u npoieHToB
JUISL PELLICHUS MIPUKIIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACiIEH 3HAHUU U pEalbHON KU3HU.

JlelictBuTenbHbIe  4Yuciaa.  PanMoHanmbHBlE U UPPALMOHAIBHBIE  YHCIIA.
ApudpmeTrnueckue omnepanuu ¢ JEHCTBUTENbHbIMH  yuciamMu. [IpuOmmkEéHHbIE
BBIUHCIICHUS, IPABUJIIA OKPYTJICHU, IPUKUIKA U OLICHKA PE3ybTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM mnokazateneM. CtanaapTHas gopma 3amucH JeHCTBUTEIBLHOTO
gyucna. Mcnonb3oBanue mnoaxonsmie (opMbl 3amucH ACHUCTBUTENBHBIX YHCEN IJIs
pelIeHus IPAKTUYECKUX 3a1a4 U [PEACTABICHUS TaHHBIX.

ApudmMernueckuii KOpeHb HaTypaiabHOU creneHu. JlelcTBus ¢ apudpMeTuyeCKUMHU
KOPHSMHU HaTypajabHOU CTEIICHU.

CuHyC, KOCMHYC W TaHI€HC 4YHCIOBOIO apryMmMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHI'E€HC YMCJIOBOI'O apryMeHTa.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa u TOXKIECTBEHHBIE TPEOOPa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIbI.

YpaBHeHUE, KOpeHb ypaBHeHUA. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne nppanoHaIBHBIX YPABHEHU U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX yPaBHEHUM.

[IprMeHnenune ypaBHEHNN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U 3a71a4
U3 Pa3IMYHBIX 00JaCTel HAYKU U pEeaIbHOM KU3HU.

DOyHKUUH U TPaPUKH

@ynkus, cnocoObl 3amanus (yHkuuu. ['paduk dysHkuuu. B3aumHo oOpaTHbie
GyHKIHH.

O6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHWd Qynkiuu. Hymum dyskomm.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIEC U HEUETHBIE (DYHKIINU.

Crenennas pyHKIMS ¢ HATYpaJbHBIM U IIENIBIM MTOKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-0i CTETICHH.

TpuronomeTpuyeckasi OKpyKHOCTb, ONIPEACTICHINE TPUTOHOMETPUIECKHUX (QYHKITUI
YHCIIOBOTO apTyMEHTA.

Havyajia MaTeMaTH4ecKOro aHaJIu3a
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
MIOCJICAOBATCILHOCTH.
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Apudmernueckass W TeoMmMeTpuyeckas Mporpeccur. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccus. Cymma OECKOHEUYHO YOBIBAIONIIEH T'€OMETPUYECKON
nporpeccun. Dopmyina CI0KHBIX TPOIEHTOB. VCronb30BaHNe MPOTPECCUU [T PEIICHUS
peabHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoOKeCTBO, omepanuu Haja MHOXKecTBamu. Jluarpammsl — ODilnepa—BeHHa.
[IpuMeHeHEe TEOPETHUKO-MHOXKECTBEHHOIO — armapara Uil  OIKMCAHUS  PEajbHbIX
MPOIIECCOB U SIBJICHUI, IPU PEIICHUH 3a]1a4 U3 JPYTUX YUYECOHBIX TPEAMETOB.
Omnpenenenue, Teopema, CIEACTBUE, T0KAa3aTEIbCTBO.

11 KJIACC

YucJia v BbIYUCTIEHUA
Harypanbhnbie u nenpie uncna. [Ipu3Haku 1eaMMoCTH HEbIX YHACEIL.
CreneHsb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTENEHU.
Jlorapudwm uncina. JlecaTuunbie U HATypabHbIE JIOTaPU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3oBaHue BeIpaXKEHUN, COAEPHKAIINX JIOTAPUPMBI.

[IpeoOpazoBaHHe BBIPAKEHUN, COAEPKAIIMX CTENEHM C  PALUOHAIBHBIM
ITOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHHW. PellleHne NMpUKIAIHBIX 3a/a4 C IOMOIIBIO
CHCTEMBI JIMHEWHBIX YPaBHCHUM.

CucteMbl M1 COBOKYITHOCTH pPallMOHATIbHBIX YPABHEHHI U HEPABEHCTB.

IIprumenenne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELIEHUIO MATEMAaTUYECKUX
3a]a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JaCTe HayKU U peaJbHON KU3HU.

DOyHKUMHU U TPAPUKHU

Oynkums. [lepuoguueckne QyHkmuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIHWH.
MaxkcuMymbl 1 MUHUMYMBI QyHKIHH. Hanbomnbinee 1 HanMeHbllee 3Ha4YeHNe QyHKIHH
Ha IIPOMEXKYTKE.

Tpuronomerpudeckue pyHKINN, X CBOWCTBA U TPAPHKH.

[lokazarenpHast u Jorapupmudeckas (QYHKIMHM, HX CBOWCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB (GyHKUUN 1715 pELICHNS] YPAaBHEHHUM U TUHEHHBIX CUCTEM.

Hcnone3oBanne rpadukoB (yHKUMH A8 HCCIEJOBAHMS TPOLIECCOB U
3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT IIPU PELUICHUH 3aa4 U3 APYTUX yUEOHBIXIIPEIMETOB
Y PEAIbHOM KU3HU.

Havyayia MaTeMaTH4eCKOIro aHAIU3a
HenpepeiBable (yHKIMH. MeTon HHTEpBANOB Uil pELICHHUS HEPABEHCTB.
[IpousBoanas pyHkuuu. 'eomeTpudeckuii 1 GU3NYECKUN CMBICI TPOU3BOAHOM.
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[IpousBoaHbIe 31eMEeHTapHBIX QYHKINH. DOpMyIbl HAX0XKACHUS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne TPOU3BOJHOW K MCCIEAOBAHUIO (QYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HAMMEHbBLIETO 3HaUeHHs (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne Npor3BOIHOM ISl HAXOKIAEHUS HaWTy4YlIero peeH s B MPUKIaIHbIX
3ajiauax, AJs onpeeeHHsl CKOpOCTH Mpoliecca, 3aJaHHOT0 (hOpMyJION MK rpaduKoM.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuii U Gu3NYecKuil cMbIci. Brluncienne uHTerpaia
no opmyne Herotona—JleliGuura.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce 00y4aronuiics moxy4duT CiaeayIoIfe MpeIMeTHbIC
pe3yJbTaThl:

Yucia 1 BLIYMCTIEHUS

ONEPUPOBATH MOHATUIMU: PALIMOHAIBHOE U IEUCTBUTEIBLHOE YUCII0, OOBIKHOBEHHAS
U JIeCATUYHAS APOOb, IPOIICHTHI,

BBITIOJTHITH apu(METUUECKHUE OTECPAINH C PAITMOHATBHBIMUA U JIEHCTBUTEIHLHBIMHU
YHMCJIaMHU;

BBITIOJTHATH TPUOIMKEHHBIC BBIUMCIICHUS, UCTIONB3YS MPaBUila OKPYTJICHUS, AeaTh
MPUKUJKY U OLIEHKY Pe3yJIbTaTa BEIYUCIICHHUIA;

OTIEpUPOBATh MOHATHSMU: CTEMEHb C IIEJbIM TMOKa3aTeseM, CTaHJaapTHas dopma
3allUCU  JCHUCTBUTEIIBHOTO 4YHCJIA, KOPEHb HAaTypaJbHOMW CTENEHU, HCIOJIb30BaTh
MOAXOAITY 0 (POpMY 3aITUCH ACHCTBUTEIBHBIX YUCET JIJIs1 PEIICHUS TPAKTUUECKUX 3a1a4
Y NIPEJICTABJICHUS IaHHBIX;

ONEPUPOBATH TOHATHSIMHU: CHUHYC, KOCHMHYC M TaHI€HC ITPOM3BOJILHOIO YTIJa,
WCIIOJIB30BaTh 3alMCh ITPOM3BOJIBHOTO YIjla 4depe3 oOpaTHbIE TPUTOHOMETPHUECKHE

byHKIUH.

YpaBHEeHUS U HEPABEHCTBA:

ONEPUPOBATh NOHATHUAMHU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
PallMOHAIBHOE, UPPALUOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BBINIOJIHATH MPEOOpPAa30BaHKUSI TPUTOHOMETPUYECKUX BBIPAKEHUHM M  pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS,

BBINIOJHATh MpeoOpa3oBaHUsl LEJbIX, PAUUOHAIBHBIX M  HPPALMOHAIBHBIX
BBIPDQKEHUN U pEIIaThb OCHOBHBIE THUIIBI LEJBIX, PALMOHAIBHBIX U UPPALUOHAIbHBIX
YPaBHEHHUU U HEPABEHCTB;

IIPUMEHATh YPAaBHCHUS W HEPABEHCTBA [UIA PELICHUS MAaTEMaTUYECKUX 3a7ad U
3a/1a4 U3 pa3IuyHbIX 00JacTel HAYKH U peajbHOM KU3HU;

MOJIEIMPOBATh PEAJIbHbIE CUTYallMU Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3a1a4M, MCCIENOBATH IOCTPOCHHBIE MOJACIIH
C UCIIOJIb30BAHHMEM allliapara ajareopsl.
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DYyHKUMH U TPaPUKH:

OMepUpoBaTh MOHATUAMH: (QYHKIMS, crHocoObl 3agaHusi (QyHKIUH, 00JacTh
onpeeseH!s] U MHOXKECTBO 3HAaUeHU (QyHKIMH, rpaduk QyHKIIMU, B3AUMHO OOpaTHbIE
byHKIUY;

OMEepUPOBATh TMOHATUSIMHU: YETHOCTh U HEYETHOCTh (YHKUMU, HYIU (PYHKIUH,
IPOMEKYTKH 3HAKONIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduKku QYHKIUH ISl pelieHus] ypaBHEHUI;

CTPOUTh M YWUTaTh TpadUKH JUHEHHOW (PYHKIMH, KBaJApaTUYHOW (YHKIHUH,
CTENEHHOMW (PYHKIIMU C IEJIBIM MMOKa3aTeseM;

UCIIONB30BaTh Tpaduku GYyHKIUMN ST UCCIEA0BAHUS MPOIECCOB U 3aBUCUMOCTEN
OpU pElIEHUM 3a]a4 U3 JAPYTHX y4eOHBIX MPEAMETOB M PEaIbHOU KU3HH, BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXKIY BEITUUYNHAMH.

Hauana MmaTeMaTH4eCKOIro aHAIN3A:

ONEpPUPOBATh  TMOHATUSAMHU:  TOCIEAOBATENbHOCTh,  apupMeTHUecKas |
reoMeTpruecKas Iporpeccuu;

OTIEPUPOBATH MOHIATUAMH: OECKOHEYHO yOBIBAIOIIAsi TEOMETPUUYECKask IPOTPECCHUs,
cyMma 0€CKOHEUHO YOBIBAIOILIEH FEOMETPUUECKON TPOrPECCHH;

3a71aBaTh NOCJIE0BATEIBHOCTH PA3TUYHBIMU CIIOCO0AMH;

HCIIOJIb30BaTh CBOWCTBA TIOCJIENOBATEIBHOCTEH W MPOTPECCUi ISl PElIeHHs
peasbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OTNIEPUPOBATH MOHATUSMHU: MHOKECTBO, OINEpAIIMU HaJl MHOKECTBAMU;
HCNOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar g ONMHUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3aJ1a4 U3 IPYyTUX YUCOHBIX MIPEIMETOB;
ONEPUPOBATH NOHATHUSIMHU: OINPEICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIBbCTBO.

K xoniry oOyuenus B 11 kiacce oOy4aronuiicss HOJIy4YUT CIAEAYIOIIUE PEAMETHBIC
pE3yNbTaThI:

YucJia v BbIYHCICHHUA:

ONIEPUPOBATH MOHSATUSIMHU: HATYPAIBHOE, ILIEJIO€ YHUCIIO, MCIOJIb30BaTh IMPU3HAKU
JEIMMOCTH 1EJBIX YKMCEN, PA3JI0KEHUE YUCJIAa HAa MPOCThIE MHOXHWUTEIH JIJI1 PELICHUS
3aJ1a4;

ONIEPUPOBATH MOHATUEM: CTENIEHD C PAlIMOHATIBLHBIM ITOKA3aTEeJIEM;

OTIEpUPOBATh TOHATHUSMHU: JIOTapu(dM YWCTa, JACCITHYHBIE U HaTypajbHBIC
JoTapuQMBbI.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHATh CBOMCTBA CTEMEHU ISl MPeoOpa3oBaHUsl BBIPAKEHUN, OMEPUPOBATH
MOHATUSIMU: ITIOKA3aTEJIbHOEC YPABHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
NIOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB;

BBITIOJIHATH MPEe0OpPa30BaHUs BBIPAKEHUMN, COIepKAIIMX Jorapu(PMbl, ONEPUPOBATH
MOHSATUSMU: JIOTApU(YMHUIECKOE YpaBHEHHWE W HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI
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Jorapu(MUYECKUX YPAaBHCHUHN U HEPABEHCTB;

HaXOJIMUTh PELICHUS IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh TMOHATHSMU: CUCTEMA JIMHEWHBIX YpaBHEHHU U €€ peIlIeHUE,
VICNIOJIB30BaTh CUCTEMY JINHEWHBIX YPABHEHUN ISl PEIICHUS NPAKTUYECKUX 3a/1a4;

HAXOJWUTh PEIIEHUS NPOCTEUIINX CUCTEM M COBOKYNHOCTEW palMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB;

MOJICJIUPOBATh peajbHbIE CUTYaIlMH Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHHMS, HEPABEHCTBA M CUCTEMBI 10 YCIOBUIO 33/1a4M, MCCIIENOBATh ITOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM armapara ajareOpsl.

DyHKUMH U TPpaPUKH:

ONEepUpPOBATh MOHATUAMHU: NepuoandecKast GyHKIHS, MIPOMEKYTKHM MOHOTOHHOCTH
byHKIMHU, TOYKH DIKCTpeMyma (YHKIMHM, HAuOOJblIee U HAUMEHbIIEE 3HAYCHHUS
GyHKIMM HAa TPOMEKYTKE, MCIOJb30BaTh UX JJIA MCCIAEAOBaHUS (YHKIMHU, 3aJaHHOM
rpaduKom;

OMepUpoBaTh  MOHATUSIMH: TrpadUKH  TOKa3aTeJbHOW, JorapudmMuueckoit
U TPUTOHOMETPUYECKUX (YHKIMMA, M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTH H
VICII0JIB30BaTh JJIsl PELICHUSI YPAaBHEHUIN U HEPABEHCTB;

M300pakaTh HA KOOPJIWHATHOM IUIOCKOCTH TpauKU JTUHEHWHBIX YpaBHEHUU U
WCTIOJIB30BaTh UX ISl PEUICHHS] CUCTEMBI TMHEUHBIX YPABHEHU;

UCIIOJIb30BaTh Tpaduku HyHKIMMA JJIs UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEHN
U3 IPyTUX YYEOHBIX JUCHUIIINH.

Havajia MaTeMaTH4eCKOT0 aHAJIN3A:

OIEPUPOBATH TOHATHUSAMHU: HENPEPbIBHASA (PYHKIMS, NPOU3BOAHAS (YHKIIUH,
UCITOJI30BaTh TCOMETPHUCCKUI W (PU3MYSCKHH CMBICI TPOU3BOJHON IS PEIICHUS
3aja4;

HAXOJUTh IPOU3BOJHBIC DIIEMCHTAPHBIX (YHKIHHA, BBIUUCIATH IPOU3BOIHBIC
CYMMBI, TIPOU3BEICHUS, YaCTHOTO (DYHKITHIA;

HCITOJIB30BaTh IPOU3BOAHYIO JIJII HUCCJICAOBAaHHMS (PYHKIIMM HAa MOHOTOHHOCTH
U 3KCTPEMYMBI, IPUMEHATD PE3YJIbTaThl HCCIICIOBAHUS K MOCTPOCHUIO IPa(HKOB;

UCIIOJIB30BaTh  MPOU3BOJHYIO JUISS  HAXOXKJICHHS  HAWJIY4IEro  PEIICHHS
B TIPUKJIAJHBIX, B TOM YHCJIC COIMAIbHO-YKOHOMHYUCCKHX, 3a1a4ax;

OIEPUPOBATH MOHATUAMU: IIEPBOOOPA3HAs U MHTETPaI, TOHUMATh NT€OMETPUICCKHIA
1 QU3UYECKUI CMBICIT HHTETpaJia;

HAXOJIUTh IIEPBOOOPA3HBIC 3JICMCHTAPHBIX (QYHKIUN, BBIUHUCIATH HHTETPAJ 11O
dbopmyiie HetoTona—JIeiOnma;

peliath TPUKIAAHBIE 3aJadyd, B TOM YHCIIC CONHAIbHO-d)KOHOMHUYECKOTO U
(du3HUeCKOro xapakrepa, CpeACTBAMA MaTEeMaTHYSCKOTO aHAIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue paznena  |[KonuuecTso OcHOBHOE cofiepKaHne OCHOBHBI€ BU/IbI JIESITEIIBHOCTH
(Temnl) Kypca 4acoB 00yJaroIMXCs
MHoOKecTBa paliOHAIbHBIX 14 MHoO»xecTBO, onepauuu Hcnonb3oBaTh TEOPETUKO-

U JIEMCTBUTENBHBIX YNCEIL.
PanmonansHble ypaBHEHUS U
HEPaBEHCTBA

HAaJI MHOXECTBaMH. J[marpammsbl
Ditnepa—BenHa.

Pammonanbsubie yrcia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TIPOIICHTHI,
OeCcKOHEUYHbIE TEPUOINIECKUE TPOOH.
Apudmernueckue onepanuu

C palMOHAIBHBIMH YK CJIAMH,
npeoOpa30BaHUs YUCIOBBIX
BeIpaxeHuil. [Ipumenenne nqpobeit u
MIPOLICHTOB JIJIs PEIIEHUS PUKJIIATHBIX
3a/1a4 U3 pa3IMYHbIX OTpaciel 3HaHUU
Y pE€ajbHOM KU3HU.

JlencTBUTEIbHBIC YHUCIIA.
PannonanbHbie M MppalOHAIbHBIE
gucia. ApudMeTHIECKUe onepaniu

C ICUCTBUTEIIbHBIMU YHCIIAMM.
[TpuGanKEHHBIC BEIYUCIICHHUS, TPAaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYUCIEHUN.

MHOKECTBEHHBIH armnapar

JUIS1 OTIMCAHUS X014 PELIECHUS
MaTeMaTHYECKHX 3aa4, a TAKKe
peaNbHbIX MIPOLIECCOB U SIBJICHUH,

MIpU PEIICHUH 33/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSIMMU:
palMOHANIBHOE YUCTIO, IEUCTBUTENBHOE
YHUCII0, OOBIKHOBEHHAS JIPOOb,
JeCATUYHAs APOOb, MPOIICHTHI.
BoinosHaTh apudmMeTiecKue
oIepaluy ¢ palloOHAIbHBIMU U
JeWCTBUTEIBLHBIMU YUCIIAMU;
npUOIMKEHHBIC BHIYUCIICHHUS,
UCIIOJIb3Ysl PABUJIA OKPYTJICHUS.
JdenaTs NPUKUAKY M OLIEHKY
pe3yJIbTaTa BHIUYMCICHUM.
OnepupoBaThb NOHATHSIMM:
TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO;
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ToxnaecTBa U TOKICCTBECHHBIE
npeoOpa3zoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pemeHue
HEpaBeHCTBAa. MeTO1 HHTEPBAJIOB.
Pemienue nensix u JpoOHO-
paIoHaIbHBIX YPABHCHHHA U
HEPABCHCTB

11€JI0€ U PAallMOHAJIIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BbInoHATH Ipeodpa3oBaHus LETbIX
Y PallMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE THUIIBI LIEJIBIX
UPPALMOHATIBHBIX YPABHEHUM U
HEPABEHCTB.

IIpMeHATHL paliMOHAIbHBIE
YPaBHEHMS U HEPABEHCTBA

JUIS PELICHUsT MAaTeMaTUYECKUX 3a1a4
¥ 33/1a4 U3 pa3IM4HbIX 00JacTel HAyKH
Y pE€ajbHOM KU3HU

Oynkunu u rpadpuku. CreneHb
C LEJBIM IIOKA3aTENEM

DyHKIMSA, CIOCOOBI 3a1aHMs (PYHKITUU.
B3aumno obpatubie pynkuuu. I'paduk
byHKIIH.

OO6nactb onpeneneHus 1 MHOKECTBO
3HayeHu# pyHkiuu. Hymm pyHkimy.
[TpomexxyTKH 3HAKOTTOCTOSTHCTRBA.
Yéraple 1 HEYETHBIC (DYHKITUH.
CremneHb ¢ 1eIbIM TOKA3aTelIEM.
CranpaptHas ¢popma 3anucu
JIIEUCTBUTEIILHOTO YHCIIA.
Hcnonp3oBanre moaxo e GopMbl
3aMKCH JIEUCTBUTENIbHBIX YUCE

JUTSL pEIICHUS] PAKTUYECKUX 3a/1a4

Y TIPE/ICTABIICHUS IaHHBIX.

OnepupoBaTh NOHATHAMM: PYHKIINS,
crocoObl 3a7jaHus (PYHKIIMH, B3aUMHO
obpaTtHbie PYHKITUHU, 00IACTh
oTpeziesieHUs] 1 MHOXKECTBO 3HaUEHHI
bynkuuy, rpaguk GyHKIMH; YETHOCTh
¥ HEUETHOCTh (DYHKIINH, HYIIH
(GYHKIIUH, TIPOMEKYTKU
3HAKOTIOCTOSIHCTBA.

BoInosHATH peodpa3oBaHus
CTETICHEH C IIeJIBIM MOKa3aTeeM.
Hcnonp30BaTh CTaHAAPTHYIO POpPMY
3aIliCU IEUCTBUTEIBHOIO YHCIA.
DopmyIMpOBaTH

U WLJIIOCTPUPOBATh rpaduuecku
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CrenenHast yHKIUS C HATYPAITbHBIM
U 1IeJbIM MOoKa3aresieM. E€ cBolicTBa n

rpaduk

CBOICTBA CTENEHHON (PYHKITHH.
Breipaxars (popMys1aMu 3aBUCUMOCTH
MEXy BEJIUYMHAMM.

Hcnoab3oBath HU(pPOBHIE pecypchl
JUTSL IOCTPOCHUSI TPAPHUKOB (PYHKIIHH

Y U3YYCHHS UX CBOMCTB

ApudpmeTHuecKnii KOpEeHb
Nn—OU CTEIICHMU.
WppanuoHanbHble ypaBHEHUS
U HEPABEHCTBA

18

ApudmeTnuecknii KOpeHb
HATYpaJIbHOM CTENEHU. [encTBus

¢ apu(PMETUYECKUMU KOPHSIMU H—OMU
CTEIICHH.

Pemenune nppannoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CpoiicTBa U rpaduK KOpHs n-0i
CTEIEHU

P®opmMyIHpPOBaTh, 3aNIMCHIBATH

B CUMBOJIN4eCKo# ¢popme

U WVIIOCTPUPOBATh IPpUMeEpPaMHu
CBOMCTBA KOPHS 7-OM CTETICHU.
BbInoHATH npeoOpa3zoBaHus
VPPALMOHAIIBHBIX BBIPAXKECHUN.
PemiaTe OCHOBHBIE THIIBI
UppaLMOHAIBHBIX YPAaBHEHUN

Y HEPABEHCTB.

IIpumMeHsaTH A1 peleHus
Pa3JIHYHbIX 32124 UPPALMOHAIIBHBIE
YPAaBHEHUS U HEPABEHCTBA.
CTpouts, YNTATH TpaQuK KOPHS 1-01
CTEIICHH.

HUcnoab3oBaTh HU(PPOBHIE pecypchl
JUISL IOCTPOCHUSI TPAPUKOB (PYHKIIHIMA
Y U3YYEHHS UX CBOMCTB
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DopmyJibl TPUTOHOMETPUH. 22 CuHyc, KOCUHYC U TaHT€HC YyucioBoro | OmnepupoBaTb MOHATHAMHU: CHHYC,
Tpuronomerpuueckue apryMeHTa. ApKCHHYC, apKKOCUHYC KOCUHYC U TAaHT€HC MPOU3BOJIHLHOTO
YpaBHEHUS Y apKTAHI€HC YUCJIOBOTO apTryMEHTA. yriIa.
Tpuronomerpudeckas OKpy>KHOCTb, HUcnoab3oBars 3an4ch
OTpPEICICHUE TPUTOHOMETPUUYECKUX IPOU3BOJIBHOTO yTJIa uepe3 oOpaTHBIE
(YHKIIMIA YUCIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHUE (PYHKITUH.
OCHOBHBIE TPUTOHOMETPUYECKHUE BoIinosHATH npeodpa3oBanus
dbopmysl. [IpeobpazoBanne TPUTOHOMETPUYECKUX BHIPAKESHUM.
TPUTOHOMETPUUECKUX BBIPAKEHUM. PemaTtb OCHOBHBIE THUIIbI
Pemienne TpuroHoMeTpUYECKUX TPUTOHOMETPUYECKUX YPaBHEHUM
YpaBHEHUN
[locnenoBaTenbHOCTH 5 [TocnenoBaTenbHOCTH, CTIOCOOBI OnepupoBathb NOHATHSIMM:

U TIPOrPECCUU

3aJJaHUs TI0CTIeI0BATEIbHOCTEH.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
ApudmeTrnueckast 1 reOMeTpUUecKast
nporpeccun. beckoneuno yobiBaromas
reoMeTpHuuecKas Mporpeccusl.
Cymma 6eckoHEeuHO yObIBaroIei
r€OMETPUYECKOU MPOTPECCUM.
dopmyia CI0KHBIX POLIEHTOB.
Hcnonws3oBanue nporpeccuu

IS PEIIeHUs] peabHBIX 3a7a4
MPUKIIATHOTO XapaKTepa

MOCJIEI0BATEIbHOCTD,
apudMeTndecKas u reoMeTpruIecKas
POrpeccruu; OECKOHEYHO YObIBatOMIAs
reoMeTpudecKasi Iporpeccus, CyMma
OECKOHEUHO yObIBaroIIeh
F€OMETPUYECKON IPOTrPECCUMU.
3agaBaTh [10CJIEAOBATEILHOCTH
Pa3IUYHBIMH CTIOCOOAMH.
[IpumensTs popmyJry CJIOKHBIX
NMPOLEHTOB /IJIs1 pelleHust 3a71a4

U3 pEAIbHOU MPAKTUKHU

(C UCTIOIB30BAHUEM KAJIbKYJISITOPA).
HUcnoab3oBaTh CBOMiCTBA
IIOCJIEIOBATEIBHOCTEN U IPOTPECCUI
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JUTSL PETLIEHUS peaTbHbBIX 3a7a49
IIPHUKJIATHOTO XapaKTepa

[ToBTOpEeHue, 06001IEHNE, 3 OCHOBHBIE MOHATHUS Kypca aIreopsl IIpuMeHsATh OCHOBHBIE IOHATHUS Kypca
cUCTEMaTH3alus 3HaHU! Y Ha4yaJl MATEMaTU4ECKOr0 aHaIn3a aJreOppl ¥ Ha4all MaTEMATUYECKOTO
10 xacca, 00001IeHNEe aHaIM3a Ui PEeLIeHMs 3a1a
Y CUCTEMAaTU3alus 3HAHUN U3 PEAIBHOU KA3HU U JPYTUX
LIKOJIBHBIX JTUCLIHAILINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

MIOKa3aTeJIEM.
[TokazaTenbpHast QyHKITHA.
[TokazaTenpHBIC ypaBHEHUS
Y HEPABEHCTBA

nokazareneM. CBOMCTBA CTENIEHMU.
[IpeoOpazoBaHue BhIpAKCHUH,
COJEPIKALINX PALIUOHATBHBIE CTETICHHU.
[loka3arenbHbIC YpaBHEHUS

Y HEPABEHCTBA.

[TokazarenbHas pyHKIMS, €€ CBOMCTBA
u rpaduk

HaumenoBanue paznena  |KoauuectBo OcHOBHOE coziepKaHNe OCHOBHBIE BU/IbI 1€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJarIMXCcs
CremneHb ¢ pallMOHaIbHBIM 12 CreneHb ¢ pallMOHAIILHBIM DopMyJIHPOBAThH, 3AIIMCHIBATH

B CMMBOJINYeCKOU hopMe

Y WTKCTPUPOBATh IPUMeEpPaMHu
CBONCTBA CTETICHMU.

IIpuMeHATHL CBOMCTBA CTENIEHU

IUI IpeoOpa30BaHus BBIPAXKEHUH.
DopMyIHPOBATH

U WJUIIOCTPUPOBATH rpaguvecku
CBOICTBaA MOKA3aTEIbHON (QYHKITUH.
PemiaTe OCHOBHBIE THIIBI
IIOKA3aTEJIbHBIX YPaBHEHUHN

Y HEPABEHCTB.

Hcnoan3oBarh HudpoBbIe pecypchbl
JUIS TIOCTPOCHUS TpapuKOB PyHKIMIHA
Y U3YUYEHHS UX CBOWCTB

Jlorapudmuueckas GyHKUS.
Jlorapudmuueckue ypaBHeHUs
U HEpaBEHCTBA

12

Jlorapudm uncna. Jlecaruansie
¥ HaTypaJbHBIC TOTAPU(PMBI.
[IpeoOpazoBaHue BEIpaKEHUH,
coJiepKalux Jorapugpmal.
Jlorapudmuueckue ypaBHEHUS
Y HEPaBEHCTBA.

®opMyJTHPOBATH, 32ANIUCHIBATH

B CMMBOJINYeCcKoi ¢popme

U WLIKCTPUPOBATH IPUMEPaAMHU
CBO¥CTBA Jiorapudma.

BoinoaHsaTh nmpeodbpazoBaHus
BBIPOKECHHM, COIEPKAIIHX JIOTApU(PMBI.
DopMyJIHPOBATH
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Jlorapudmuueckas pyHKIms, €€
CBOICTBa U rpaduk

U WJIIOCTPUPOBATH rpaduvecku
cBOicTBa JTorapuMudeckoit GyHKIUN.
Pemiatb OCHOBHBIE THUIIBI
Jorapu(pMUUECKUX ypaBHEHUHN

Y HEPaBEHCTB.

HUcnoab3oBath HU(PppoBbIE pecypchbl
U1 IOCTPOCHUS rpauKoB PyHKIUN

Y U3YUYECHUS UX CBOMCTB.
3HAKOMHUTBCSI C MCTOPHEH Pa3BUTHS
MaTEeMaTUKH

Tpuronomerpuueckue
GyHKIUY U UX Tpaduku.
Tpuronomerpuueckue
HEPABEHCTBA

Tpuronomerpruueckne GyHKIIHH, UX
CBOMCTBA U rpaUKHU.

[IprMepbl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

OnepupoBarhb

NOHSITHEM TIepHoarnIecKast QyHKIH.
Crpontb, aHAJIU3MPOBATD,
CPaBHUBATH IpaduKu
TPUTOHOMETPUYECKUX (PYHKITUH.
DopMyJIHPOBATH

Y WJUTIOCTPUPOBATH rpaguvecKkn
CBOKCTBA TPUTOHOMETPUYECKUX
(GyHKITUH.

Pewmarp npocreime
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnoab3oBath rpaguku 1
pPELIEHUS] TPUTOHOMETPUYECKUX
HEPaBEHCTB.

22



HUcnoab3oBath HudppoBbIe pecypchbl
JUISL TOCTPOCHUS TpauKOB QyHKIIHI
Y U3yYeHUs UX CBOICTB

[IpousBogHas. [Ipumenenne
MIPOU3BOJHOU

24

HenpepwiBubie pyHkIMu. Metos

HWHTCPBAJIOB I pCIICHUS HCPABCHCTB.

[TpousBogHas GyHKIUH.
['eomeTpuueckuii u GU3NUECKUit
CMBICII IPOU3BOIHOM.

[TpousBogHBIE AIIEMEHTAPHBIX
¢bynxmii. [IpousBonHas cymMmsl,
POU3BEICHNUS, YACTHOTO (QYyHKIIUH.
[Iprmenenne npon3BoHON

K UCCJIEJOBAHMIO (DYyHKIIMH

HA MOHOTOHHOCTb ¥ 3KCTPEMYMBI.
Haxoxaenue HanOoIbIIero

Y HAMMEHBIIETo 3HaueHUs (QyHKIUU
Ha OTpPE3KE.

[IpumeHeHune npon3BOIHOU

JUTS HAXOXKJIEHUSI HAWJTY YIIIeTo
peleHus B MPUKIIAIHbIX 33a4aXx,
JUTSL ONIPEIETIEHUSI CKOPOCTH MPOLECCa,
3a1aHHOTO (HOPMYJIION MU TpadUKOM

OnepupoBatb NOHATUAMM:
HenpepbIBHAS QYHKIUS; TPOU3BOIHAS
byHKIIH.

Hcnonb3oBaTh reOMETpUYECKUN

1 (U3UYECKUI CMBICI TPOU3BOTHON
IUISl pelIeHus 3a/1ay.

Haxoauts npou3BoaHbIE
AJIEMEHTApHBIX QYHKIINH, BLIYUCIATH
IIPOU3BOJIHBIE CYMMBI, TPOU3BEACHUS,
YaCTHOTO (PYHKITHIA.

Hcnosib30BaTh NPOU3BOIHYIO

JJI UCCIIEOBaHUs (PyHKIIUU

Ha MOHOTOHHOCTb U DKCTPEMYMBI,
NPUMEHSATH Pe3yJbTAThI
HCCJICA0BAHMS K IOCTPOCHUIO
rpadukoB. [IpuMeHsITH IPOU3BOIHYIO
JUTSL HAXOXKJICHHSI HAMITY YILIErO
pelIeHus B IPUKJIAJHbIX, B TOM YHUCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4ax.
3HAKOMHUTBCS ¢ HCTOPHEH pa3BUTHSA
MaTeMaTUYECKOTO aHAIN3a
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MHTerpan u ero NpuMeHEHHUs 9 ITepBooOpa3znas. Tabnuna OnepupoBaTh NOHATUSIMH:
epPBOOOPA3HBIX. nepBooOpasHas, HHTerpall.
HNHuTerpan, reoMeTpu4ecKui Haxomutes nepBooOpasHbie
U QU3NYECKUI CMBICI MHTETpaa. AIIEeMEHTApHBIX PYHKIUN; BBIYUCIATH
Brruncnenue unrerpaia mo gopmyse uHTerpan no popmyse Herorona—
Herorona—JleiOnunia JlenOnwuIIA.
3HAKOMHUTBCS C HCTOPHEH PAa3BUTHUA
MaTeMaTH4YECKOr0 aHAJIN3a
Cucrtembl ypaBHEHUI 12 CucTteMbl TIMHEWUHBIX YpPaBHEHUM. OnepupoBaThb NOHATUAMM: CUCTEMA

Pemenune npuknagHeix 3ama4q

C TIOMOIIBI CUCTEMBI JINHEUHBIX
YPaBHECHUU.

CucreMbl ¥ COBOKYITHOCTH LIETBIX,
palMOHAJIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeJIbHbIX, JJOrapuPMUIECKUX
YPABHEHUI U HEPABEHCTB.
Hcnonb3oBanue rpadukoB QyHKIUH
JUISl PELLIEHUS] YPABHEHUN U CUCTEM.
IIprumeHeHune ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a1a4

U3 Pa3IMYHbBIX 00JIacTel HayKU

Y PEaJIbHOW JKU3HU

JIMHEWHBIX YPABHEHHUN U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JIMHEUHBIX
YPaBHEHUM JJIs1 PEIICHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauthb pemieHus TpOCTEUIIINX
CUCTEM M COBOKYITHOCTEN
PalMOHAIIBHBIX YPAaBHEHUN

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKINMA
JUISL PELIEHUS] YPABHEHUM.
MopeaupoBaTh pealibHbIC CUTYallUU
Ha sI3bIKE aJIreOphl, COCTABIATh
BBIPAXKEHUsI, yDABHECHM S, HEPABEHCTBA
Y CHCTEMBI 10 YCJIOBUIO 33/1a4H,
HCC/IeA0BATH OCTPOCHHBIE MO EIN
C UCIIOJIb30BaHUEM arrapara ajareOpsl
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HaTypaHI)HI)IG H ICIIBIC YHUCiia

HarypaneHble u nensle yncna
B 33J1a4aX U3 PEAIbHOM KU3HU.
[Ipu3HaKu 1ETMMOCTH LEIIBIX YACEI

OnepupoBaTh NOHATHAMM:
HaTypaJIbHOE YHCJIIO, LIEJIOE YUCIIO.
Hcnoab3oBaTh MPU3HAKYU IETUMOCTH
LEJIBIX YHCE, Pa3JIOKEHUE Ynciia

Ha MPOCThIE MHOXKUTEIHU JJI PEIICHHUS
3aj1a4y

[ToBTOpEeHue, 00001ICHHE,
cuCTeMaTu3alMs 3HaHUM

18

OCHOBHBIE MMOHATHUS Kypca anreopsl
Y Ha4aJl MAaTEMAaTHYECKOr0 aHaJIN3a,
000011IeHrE U CUCTEMATHU3aLMS 3HAHUI

Pemars npukiagnbie 3a1a4u

W3 Pa3IUYHbBIX 00JIacTel HAYyKU

U pE€aJbHOM KU3HU C TTIOMOIIBIO
OCHOBHBIX TMOHATHHA Kypca aireOpbl
Y Ha4aJI MaTEMATUYECKOTO aHAIN3A.
Bei0upaTh ontuManbHble CrIOCOObI
BBIYMCJICHUU.

Hcnoab30BaTh 1151 pellieHUd 32124
YPaBHEHHSI, HEPABEHCTBA U CHCTEMBI
ypaBHEHMH, CBOMCTBA (PYHKIIHIA

1 rpauKoOB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

INOACHUTEJIBHAA 3AIIMCKA

BaxxHocThyueOHOTO Kypca TeOMETpHUM Ha YPOBHE CpEIHEro OOIlero
oOpa3zoBaHusi OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHbIX U
MPEAMETHBIX PE3YIbTATOB OOYUYEHUS TEOMETPUH B HAMNPABICHUH JIMYHOCTHOTO
pa3BuTUs oOydaronmxcs, ¢GopMupoBaHus (YHKIMOHATLHOH MaTeMaTHYECKOU
IPaMOTHOCTH, M3yYCHUs NPYTUX y4eOHBIX AUCIUIUIMH. Pa3Butne y oOyuaromuxcs

MPABWIBHBIX MPEJACTABICHUN O CYUIHOCTH U MPOUCXOXKJICHUH T'€OMETPUUYECKUX
aOCTpaKIuii, COOTHOIIEHUH PpEaJbHOr0 M WACAIBHOIO, XapakTepe OTpaKeHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUU U MPOLECCOB PEATBHOIO MUPA, MECTE T€OMETPUH
B CUCTEME HayK W POJIM MAaTEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM MO3HAHUU U
B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI 00YJAIOIINUXCS, a
TaK)Ke KauyeCTB MBIIUICHHS, HEOOXOMMBIX JUTSI aJJalTAIlii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus siBAsIETCS OJJHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEHETO 0OILErOo

oOpa3oBaHMs, TaK KaKk OOECHEYMBAET BO3MOXKHOCTh M3YUYEHHUS KaK JUCIUILIAH
€CTECTBEHHO-HAYYHOW HAIMPABIEHHOCTH, TaK U TyMaHUTAPHOM.

Jlornyeckoe wbIIUIeHUE, (QopMuUpyeMoe TpH HU3YYEHUH OO0yYarOIIMMUCS
MOHSATUMHBIX OCHOB F€OMETPUU U TOCTPOSCHUM LETOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ PEUIEHUS TEOMETPUUECKHUX 3a/1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh FUMIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1UKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKU.

YMeHre OpueHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
0o0NacTsAX JAesATeNbHOCTH 4yenoBeka. OpueHTanmusi 4YeloBeKa BO BpPEMEHH H
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €r0 COLUAIBHOIO OBITHSA, (JOpMa OTpaKEHHUS
OKPY’KaIOIIEr0 MHUPA, YCJIOBHE YCIIENTHOTO MO3HAHUS U aKTUBHOTO MPeoOpa30BaHUS
NEUCTBUTENBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 0OpazamMu OObEIUHSET
pasHble BHUABl Y4eOHOW ©  TPYJAOBOM  JEATEIHLHOCTH, SIBISETCS  OJHUMU3
MPO(ECCHOHAIBHO BAXKHBIX KAaueCTB, MO3TOMY akTyajbHa 3ajada (pOpMUPOBAHUSLY
o0y4Jaronmxcsi MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUJIHOCTH OOpPa3HOTO
MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOATOTOBKE K MPAKTUYECKOU
JEeSATEIBbHOCTH 110 MHOTUM HANpPaBIICHUSIM.

[lensp ocBoeHust mporpamMmbl yueOHOTo Kypca «['eomerpusp» Ha 6a30BOM ypoBHE
o0yueHus — o01ieoOpa3oBaTebHOEe M OOIICKYJIbTYPHOE pPa3BUTHE OO0yYarOIIUXCs
yepe3  oOeclieyeHUE  BO3MOXKHOCTH  TMPUOOPETEHHUS U HCIOJIb30BAHUS
CUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHUU W JACUCTBUA, CrIeHU(UIHBIX T€OMETPUH,
BO3MOXKHOCTH YCHEIIHOIO MPOJOJKEHUS OOpa3oBaHMs IO CIEHHAIBHOCTSAM, HE
CBSI3aHHBIM C MPUKJIATHBIM UCIIOIb30BAHUEM F€OMETPUHU.

[IpuoputeTHbIMH 3a7auyaMu  OCBOEHHsI ydeOHoro Kkypca «I'eomerpum» Ha
0a3zoBoM ypoBHe B 10—11 kitaccax sBisitoTCs:
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dbopMupOBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCTH MHPOBOU KYJIbTYpHI U
OCO3HAaHHE €€ B3aMMOCBA3U C OKPYKAIOLIUM MUPOM;

(dbopMHUpOBaHHUE TPENCTABICHUS O MHOTOIPAaHHMKAX W TelaxX BpalleHUs Kak
0 BAXHEHIIMX MATEMAaTHYECKUX MOJEIAX, MO3BOJSIONIMX OIMCHIBATH M H3y4daTh
pa3HbIE SIBJIEHUS OKPYKAKOLIErO0 MUPA;

dbopMHUpOBaHUE YMEHHMs PACIO3HABaTh Ha 4YepTEeXaX, MOAENSIX U B PEaIbHOM
MHPE MHOTOTPAHHUKH U TE€JIa BPALICHUS;

OBJIAJICHME METOJAaMU pEIICHUs 3aJad Ha MOCTPOCHHS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

dbopmupoBanue YMEHUSA ONEPUPOBATH OCHOBHBIMU MOHATHUSIMU
0 MHOTOI'PAHHUKAX U TEJaxX BPAIICHUS U UX OCHOBHBIMU CBOVWICTBAMHU;

OBJIQJICHHE aJTOPUTMAMM PEIICHHs OCHOBHBIX THIOB 3a1ad, (OPMHUPOBAHHE
YMEHHSI TPOBOJIUTH HECIOKHBIE JOKa3aTEIbHBIE PACCYKICHUS B XOJAE PEIICHUS
CTEPEOMETPUYECKUX 3a4a4 U 3371a4 C IPAKTUYECKUM COJIEPKAHUEM;

pPa3BUTHE HHTEIUICKTyaIbHBIX M TBOPUYECKUX CIOCOOHOCTEH 0O0yuaromuxcs,
IIO3HABATEIIbHOM  AKTUBHOCTH,  HMCCIENOBATEIbCKUX  YMEHHM, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (PYHKIMOHATHHOM TPaMOTHOCTH, PEJIEBAHTHOM T€OMETpUU:
yMEHUE pacro3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX TOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX >KU3HEHHBIX CUTYyallUsIX W MNPHU U3YYEHUH APYTUX
y4eOHbIX  MPEIMETOB, IMPOSIBICHUS  3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh UX Ha SI3bIKE TEOMETPUM U CO3/1aBaTh T€OMETPUUECKHE MOJIETH,
IPUMEHITh OCBOEHHBIM TE€OMETPUYECKHUN ammapaTr Mg pPElEHUs MPAKTUKO-
OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLICHUBAThH IIOJyUYECHHBIEPE3YJIbTATHI.

OTIMYUTENbHOM  OCOOEHHOCTBIO MPOrpaMMbl 1O TE€OMETPUU  SIBISETCS
BKJIIOYEHHE B KypC CTEPEOMETPHUM B Hayajle €ro M3y4deHMs 3a/1ad, pellaeMbIX Ha
YPOBHE UHTYUTHUBHOTO IMO3HAHMUS, U ONPEACIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa
HaJ HHUMH, 4YTO CIOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOIO
MBILIJICHNUS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTUBHBIX ITPOLECCOB, MOTHUBUPYETK
JaJbHEUIIEMY U3YUYEHHUIO IIPEAMETA.

[Ipenmnourenue oTHAETCsi HATISAHO-KOHCTPYKTUBHOMY METONYy OOydYeHHs, TO
€CTh TEOPETUYECKUE 3HAHMUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb NPEIMETHO-
IPAKTUYECKOM JAEATEIIbHOCTUA. Pa3BuTHE TMPOCTPAHCTBEHHBIX IPEACTABICHUMN
y oOydaromuxcsi B Kypce CTepeOMETpPUM HPOBOAUTCSA 3a CUET pElIeHMs 3aJadvHa
CO3/IaHHE  MPOCTPAHCTBEHHbIX  00pa3oB M 33Jady HA  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOpa3amu. Co3naHue o0pa3a TPOBOAUTCS C OMOPOil Ha
HATJIITHOCTh, a OTIEPUPOBAHUE O00Pa30M — B YCIIOBHUSX OTBJICYCHHS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPKAHMUS.

OCHOBHBIMHU COZIEpKATENbHBIMU JIMHUAMH YyueOHOro Kkypca «I'eomeTpusi»
B 10-11 xmaccax sBmstorcs: «MuororpanHukn», «lIpsmble ©  IIIOCKOCTH
B IIPOCTpPAaHCTBE», «Tena BpameHus», «BeKTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBEM.
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dopMupPOBaHKE JIOTHUECKIX YMEHUN PACTIPEACIIICTCS HE TOJIBKO 0 COACPKATETHHBIM
JIMHUSM, HO U TI0 ToJilaM 00y4YeHUsl Ha YPOBHE CpeJIHEro 00111ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHS TPOTpaMMbl TI0 TEOMETPHUH, pACTHpPEeiEHHBIM TO ToAaM OOydeHUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAICHUE T€OMETPUICCKUMHU TIOHITHSIMU
U HaBbIKAMU OCYILECTBISJIOCH MOCIEA0BATENBLHO U MOCTYNATENIbHO, C COOMIOACHUEM
MPUHITUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUATMCH B OOIIYIO CUCTEMY
reOMETPUYECKHUX MPECTABICHUN 00yJaroONIUXCsl, paclIupsis U yriryossis e€, o0pasys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

OOmee ynca0 4YacoB, PEKOMEHJIOBAHHBIX JUIS W3YUYEHHUs Y4YEOHOro Kypca
«I"eometpusi» — 102 yvaca: B 10 kitacce — 68 yacoB (2 yaca B Heziento), B 11 kimacce — 34
yaca (1 gac B Hezelno).

COJEPKXAHUE OBYUYEHUA

10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpun. Touka, npsmas, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMATUYECKOM MOCTPOSHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
Y CIIEJCTBUS U3 HUX.

B3anmHOE pacrnonoxeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuieJIbHbIE U CKpEIIUBAIOIINECS NMpsMbIe. [lapamienbHOCTh TPSAMBIX U IIJIOCKOCTEN
B NPOCTPAHCTBE: MAPAJUIEIbHBIE MPSMbBIE B IMPOCTPAHCTBE, MAPAIIIEIBHOCTH TPEX
IPSIMBIX, NAPAUICIBHOCTh MNPAMOM M IUIOCKOCTH. YTIIBI C COHAIpaBJICHHBIMU
CTOPOHAMH, YTOJ MEXKIY NMPAMBIMU B IpocTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEM:
NapajyieJbHbIE TUIOCKOCTH, CBOWCTBA NapajUleNbHbIX IuIockoctet. IIpocreimue
IPOCTPAHCTBEHHBIE (PUTYypbl Ha IUIOCKOCTU: TETPadap, KyO, Mapalienenumne,
MMOCTPOEHUE CEUCHUU.

IlepneHAUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: MEPIEHAUKYJISIPHBIE TPSMBICB
IIPOCTPAHCTBE, NMPSAMbBIE MTapaUICIbHbIE U NEPIICHANKYISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOU U TJIOCKOCTH, TEOpEMA O MPSIMOM NEPIICHAUKYJIIIPHOU
IIJIOCKOCTHU. YTUIBI B POCTPAHCTBE: YOI MEXAY NMPAMOU U INIOCKOCTBIO, IBYTPaHHBIN
YTOJI, IAHEVHBIN yTroJl IBYTPAHHOrO yriia. [leprneHauKyasp v HakJIOHHbBIE: PACCTOSTHUE
OT TOYKH /10 IUIOCKOCTH, PACCTOSHUE OT MPSAMOH A0 IJIOCKOCTH, MPOEKIUS (HUTYPBI
Ha IUIOCKOCTh. [lepneHAuKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK MEPIEHANKYISIPHOCTH
IBYX IUIOCKOCTEN. Teopema 0 TpEX NMepreHAUKYIISpax.

MHororpaHHuKH
IloHATHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTBHI MHOTOIPaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpmsma: n-yrosnbHas
npusMa, TpaHU U OCHOBAaHMSI NMPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
II0JIHAsl IMOBEPXHOCTH NpU3MEL. [lapannenenunesn, npssMOyroJIbHBIN NapajulesIenuIe]
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U ero ceoicTia. [Iupamunaa: n-yrospHas nupamuia, rpaHd U OCHOBAaHUE ITUPAMUIBI,
OOKOBasi M NOJIHAs NOBEPXHOCTh IMUPAMHU[bI, NIPABWIbHASA U yCcEU€HHas MUpaMuia.
OneMeHTbl Ipu3Mbl W NHUpaMuibl. [IpaBUIBHBIE MHOTOTPaHHUKH: ITOHSATHE
[IPaBUJIBHOIO MHOTOTPAaHHWKA, MpaBWJIbHAs NpU3Ma M MpaBWIbHAS NHPaMHUJA,
IpaBUJIbHAs TPEyToJbHAs MUPAMUJA U IPABUIBHBIA TETpa’ap, Kyo0. IlpencraBieHue
O MPaBHJIBHBIX MHOTOTPAHHUKAX: OKTAa3Jp, HJOAEKadAp U uKocarap. CedyeHus npu3Msl
Y IUpaMUJbl.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B MHUpaMUIaX, MapaulesieuIe ax, IpaBUIbHbIX
MHOTOI'PaHHHKAX.

Brruncnenue 31eMEeHTOB MHOTOIPaHHUKOB: pE€Opa, nuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH U TMOJHOM TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIA]Ib
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMoi mpu3Mel. [1nomans 0oxoBo
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MHMPAMHUIBI, Teopema O IUIOLIaau
yceu€HHou nupamubl. [lonsitue 00 00béMe. O0BEM TUPaMUIbI, IPU3MBI.

[Tonobnsie Tenma B mnpocTtpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOOOHBIX TEJI.

11 KIIACC

Tena BpaleHust

[Hunuuapuyeckas MOBEPXHOCTh, 00pa3yIONINEe HUIMHAPUUECKON MOBEPXHOCTH,
OCh LIWJIMHIPUYECKOU MOBepXHOCTU. LlmnnHap: ocHoBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasytolias U oCh, IIIoNaab OOKOBON U MOJHON MOBEPXHOCTH.

Konnueckast mMoOBEpXHOCTh, 0OOpa3yroNIMe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU MmoBepXHOCTU. KOHYC: OCHOBaHWE M BepIInHa, 00pa3yroIias u
OCh, TIJIOMIA > OOKOBOM M MOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyromue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa m map: ueHTp, paguyc, AUAMETp, IUIOWIAAh MOBEPXHOCTH CQEPHI.
B3aumuoe pacnonoxkenue chepbl U IMIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wionaab chepsl.

N3o0pakeHue Tel BpalleHus Ha III0CKOCTU. Pa3BépTka MWIMHApPA U KOHYCA.

KomOunaiuu Ten BpallleHUs: 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIH
okoJ10 cepsl, chepa, BonucaHHasi B MHOTOTPAHHUK, WJTU TEJIO BPAIICHHUS.

ITonsarue 06 06bEMe. OcHOBHBIEC CBOMCTBAa 00BEMOB Tel. Teopema 00 0O0bEME
PSIMOYTOJIBHOTO TIapaJijiesienunena u cieacTBusa u3 He€. O0BEM MMHIpa, KOHyCa.
OO0bEM mapa u wionanb cepsl.

[Tonobnsie Tenma B mnpoctpaHcTBE. (COOTHOIIEHUS MEXAY IUIOMIAAsSIMU
MOBEPXHOCTEHN, 00BEMaMU MOJAOOHBIX TEJL.

Ceuenus mwiMHApa (MapajijieIbHO U MEPHEHAUKYISIPHO OCH), CEYEHHUsI KOHyca
(mapajieTbHOE OCHOBAHUIO U MTPOXO/IAIIEE YEPE3 BEPIINHY ), CEUCHUS 1Iapa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTH U B mpocTpaHCTBE. CII0XKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha 4MCIIO. Pa3noxeHue BEKTOopa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemenue 3anad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI JEUCTBUN ¢ BeKTOpaMH. IIpssMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiimme 3axaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMHU.
CkansipHOE TPOM3BEIECHUE BEKTOPOB. BhIUMCIEHHE YIIOB MEXAY HPSIMBIMH U
IJIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/1 IIPU PELLIEHUN T€OMETPUYECKUX 3a1a4.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenns B 10 kjacce oOyyaroIIMIiCS TMOTYYUT CIIECAYIOIIHNE
IpeIMETHBIE PE3YIbTaThI:

OIIepUPOBATH MOHATUSAMU: TOUKA, MPSAMAas, INIOCKOCTb;

OPUMEHSTh aKCHOMBI CTEPEOMETPHUH M CJEICTBUA W3 HUX TPU PEIICHUU
reOMEeTPHUECKUX 3a/1a4;

OIIEpPUPOBATH MOHATUSAMU: MAPATUIETBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX H
IIOCKOCTEH;

KJIACCU(PUIIMPOBATh B3aMMHOE pACHOJOKEHUE TMPSAMBIX M IUIOCKOCTEH
B MIPOCTPAHCTBE;

OTIepUPOBATH MOHITUSAMHU: ABYTPAHHBIN Yroj, TpaHU ABYTPAHHOTO yria, pedopo
JBYTPAaHHOTO YTJIa, TMHEHHBIN YIoJl ABYTPAaHHOTO yIiia, TpajyCcHas Mepa JBYTPaHHOTO
yTia;

ONEpPUPOBATH IMOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH W  HEBBITYKJIbIH
MHOTOTPaHHHK, 3JIEMEHThl MHOTOIPaHHUKA, TPABHIIbHBIN MHOTOIPaHHUK;

pacmo3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHHMKOB (MHUpamMuaa, TMpU3Ma,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo0);

KJIACCU(PUIIMPOBATH MHOTOIPaHHUKH, BBIOMpasi OCHOBAHUSA JJIs KJIacCU(pUKALIUU
(BBITTYKJIBIE ¥ HEBBITYKJIbIE MHOTOTPAaHHUKH, MPABUIIHLHBIE MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIE IPU3MBI, TAPaJIICIICTIUIIC b );

OTIEpUPOBATH TOHATUSMU: CEKYIIAs MIIOCKOCTh, CCYCHNE MHOTOTPAaHHUKOB,;

OOBSCHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIONB3YsI METO/ CIE/I0B;

CTPOUTH CEYEHHs] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBITIOJHATH (BHIHOCHBIE)
IUIOCKUE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEpPXY, COOKY,
CHU3Y;

pemaTh 3a7a4d Ha HaXOXKJICHHE TEOMETPUYECKUX BEIMYMH MO 00pas3lam HIu
aIrOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTUYECKUE METOJbl TMpH PpPEHICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHUCICHHE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKU JI0 MPSMOH, OT TOUKH JI0 TUIOCKOCTH, MEXKAY CKPELIMBAIOIIMMHUCS
PSIMBIMU;

pemaTh 3a7a4d Ha HaXOKJICHHE T€OMETPUYECKUX BEIUYHMH M0 00pasiaM WM
ITOpUTMaM, TPUMEHSS U3BECTHBIC AHAIMTUYECKHE METOIbl MPH PELICHUH
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CTaHIApPTHBIX  MaTeMaTHYECKHUX  3aJad Ha  BBIYHCIECHUE  YIVIOB  MEXKIY
CKPEIIMBAIOIIMUMUCS TPSIMBIMU, MEKTY IPSIMON U TUIOCKOCTBIO, MEXKTY TIIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB;

BBIUMCIIATH OOBEMBI W IUIOMAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuza) ¢ MpuMeHeHneM (PopMyJI, BEIYHUCIIATh COOTHOIIECHUS MEXKIY TUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX MHOTOTPAHHUKOB;

OTIepUPOBATH MOHIATUSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TIIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJICKaTh, TPEoOpa3oBbIBATH W HWHTEPHPETHPOBATH  HWH(POPMAIIUIO
0 TPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (DUTYpax, MPEACTABICHHYIO HAa YEPTEXKaX H
PUCYHKaX;

MPUMEHSATh TeOMETpudecKre (HaKThl JJIS PEIICHHUS CTEPEOMETPHUUECKUX 3ajad,
MIPENOJIarafoIINX HECKOJIBKO IIaroB PElICHHs, €CITU YCJIOBHS MPUMEHEHUS 3a/laHbl
B SIBHOU (hopme;

OPUMEHSTh  MPOCTEHIIMEe  TPOrpaMMHBIE  CpPEeICcTBAa M DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKIX 3a/1aY;

MPUBOJANTH MPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJAC U KU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

NPUMEHSATh TOJYYCHHbIE 3HAHMS Ha TPAKTHKE: aHAIM3UPOBATH peallbHbIC
CUTyalldid W TIPUMEHATh W3YyYCHHBIC TOHATHUS B TIPOILECCE TIOMCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYITHPOBAHHON TTPOOIIEMBI, MOACITUPOBATh PEAbHBIC CUTYAIUN
Ha s3BIKE TEOMETPUHU, HCCIEAOBATh TOCTPOCHHBICE MOJEIN C HCIOJIh30BAHUEM
TCOMETPUYECKUX TOHATUA M TEOpeM, ammapara aiareOppl, peraTh MPaKTHUECKHUE
3a/1a4y¥, CBSI3aHHBIC C HAXOXKJICHIUEM I€OMETPUIECCKIX BETHUHMH.

K xon1ty o6yuenus B 11 kiacce oOydaromuiicss HAyYUTCS:

OMepupoBaTh TMOHATUSMU: ILWJIMHIPUYECKAs TIOBEPXHOCTh, 0Opa3yroliue
HUJIMHAPUYECKON TOBEPXHOCTH, UMIUHAP, KOHUYECKas MOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM TOBEPXHOCTH, KOHYC, c(pepruyeckasi IOBEpXHOCTD;

pacro3HaBaTth TeJa BpauieHus (IIWJINHIP, KOHYC, cdepa U map);

OOBSACHATH CIOCOOBI MOTYYSHHSI TEJ BpaIlCHHUS,;

KJ1acCU(UIIMPOBATh B3aUMHOE PACMOJIOKEHHUE C(hephl U MIIOCKOCTH;

ONEepUpPOBAThH MOHATUIAMHU: IAPOBON CETMEHT, OCHOBAHHE CEIMEHTA, BbICOTA
CerMeHTa, apoBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI0SA, BHICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIYHUCIISATh O0BEMBI U TUIOMIAN TIOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUIECKUX
TEJ ¢ IpUMeHeHneM (hpopmyr;

OMepUpOBaTh MOHATUSAMHU: MHOTOTPAaHHUK, BIUCAHHBINA B cepy U ONMUCAHHBIN
0Ko0J10 cdepsl, cdhepa, BIUCaHHAS B MHOTOTPAaHHUK WJIU TEJIO BpallleHHUS;

BBIYHUCIIATh COOTHOIICHUSI MEXIY IIOMAIIMA TTOBEPXHOCTEH M 00bEMamMu
IIOJOOHBIX TET;
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u300paxaTb wu3yyaemble (GUTYpPbl OT PYKH M C TPUMEHEHHUEM THPOCTHIX
YepTEKHBIX UHCTPYMEHTOB,

BBIMOJIHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJ BPaAICHHUS,;

U3BJICKaTh, HMHTEPIPETHPOBaTbH U NpeoOpa3oBbIBaTh  MHPOPMALUIO
O IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTexkax U
PHUCYHKaX;

OTIepPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH JCUCTBHSI CIIOKEHHUS BEKTOPOB, BEIYUTAHUSI BEKTOPOB U YMHOKEHUS
BEKTOpA Ha YHCJIO0, O0BACHAThH, KAKUMH CBOWCTBAMH OHH 00J1a/1al0T;

IPUMEHSTH IPABUJIO MapaJuIesIenIeaa;

OIEpPUPOBATH TMOHATHSIMHU: JEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJM MEXIY
BEKTOpPAMHM, CKaJSipHOE MPOU3BE/IEHHE BEKTOPOB, KOJUIMHEAPHbIE M KOMILIAaHAPHBIC
BEKTOPBL;

HaXOJUTh CyMMY BEKTOPOB M IPOU3BEACHHE BEKTOPA Ha YHCIO, YTOJ MEXIY
BEKTOpaMHM, CKaJsIpHOE TMPOM3BEIEHUE, pACKIaAbIBaTh BEKTOP 1O  JBYM
HEKOJUTUHEAPHBIM BEKTOPaM;

3a71aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBON CHCTEME KOOPAUHAT;

MPUMEHSTh TeoMeTpuueckrue (akThl JUIS PEIICHUS CTEPEOMETPHUUECKHX 3ajad,
IPE/INOoJIararoliuX HECKOJIBKO MIAroB PEIICHUS, €CIU YCJIOBUS MPUMEHEHHS 3aJaHbl
B SIBHOI (opme;

pemaTh TMPOCTEHIINE TeOMETpUYEeCKHe 3alayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJ1a;

peraTh 3a/1a4M Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUN M HAXOXKICHHE
reOMETPUUECKUX BEIMYMH MO oOpasliaM WM alrOpuTMaM, MPUMEHssI HU3BECTHBIC
METOBI PU PEIIEHUH CTaHAAPTHBIX MaTeMaTHUECKUX 3aj1ay;

OPUMEHATh  OPOCTEHIIMEe  OpOrpaMMHBIE  CPEICTBAa M JAJIEKTPOHHO-
KOMMYHHUKAI[IOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHU B HCKYCCTBE;

NPUMEHSATHh TIOJyYeHHBbIC 3HAHWS Ha TMPaKTUKE: aHAIW3UPOBATh pPeabHbIC
CUTyallid W TIPUMEHATh W3YYCHHBIE TIOHATHS B TMPOIECCE TIOWCKA PEIICHHUS
MaTeMaTH4eCcKu cHOpMyIMPOBAHHON MPOOIIEMBI, MOAEINPOBATh PeAlIbHbIE CUTYaIH
Ha $S3bIKE TEOMETPHH, HCCIEAOBaTh IOCTPOCHHBIE MOJIEIH C HCIOIh30BaHHUEM
reOMETPUUECKUX MOHATHM M TeopeM, ammapara aireOpbl, peliath MPaKTUYECKUe
3a]1a4y¥, CBSI3aHHBIE C HAXOXKJCHUEM IeOMETPUIECKIX BEIHUMH.
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TEMATHUYECKOE IINTAHUPOBAHMUE

10 KUIACC
HaumenoBanue paznena  |[KomugecTso OcHOBHOE cofiepKaHne OcCHOBHBIE BUJIbI AEATENBHOCTH
(Tembl) Kypca 4acoB oOyyJaronuxcs
BBeneHne B cTepeoMeTprIo 10 OCHOBHBIE OHATHSI CTEPEOMETPHH: AKTYaau3upoBaTh HaKkTbl U METOIbI

TOYKa, MpsiMasi, MIIOCKOCTb,
npoctpancTo. [IpaBuiia nzo0pakenus
Ha PUCYHKaX: U300paKeHUs
MJIOCKOCTEH, MapauieTbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3KA.
[TonsiTust: mepecekaromuecs
IJIOCKOCTH, IEpeceKaroIuecs npsmas
Y TUIOCKOCTb.

3HaKOMCTBO C MHOTOTpaHHUKaMH,
U300paKeHHE MHOTOIPAHHUKOB

Ha PUCYHKaX, Ha TIPOEKIIMOHHBIX
yeprexxax. HaganbHble cBeieHUs

0 KyOe u n1paMujie, ux pa3BEPTKU

u Mojienu. CedeHus MHOIOTPaHHUKOB.
[TonsiTe 06 akcMOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPUH: aKCUOMBI
CTEpPEOMETPHUH U CIEACTBUS U3 HUX

MJIAHUMETPHUH, PEJIEBAHTHBIE TEME.
Ioay4aTh npecTaBICHUS

O MIPOCTPAHCTBEHHBIX (PUTypax,
pazOupaTh MPOCTEHUIIHE TPaBUIA
M300paxkeHus 3TUX Quryp.
N300paxaTh NpAMYyI0 U IIIOCKOCTb
Ha pUCYHKE.

Pacno3zHaBaTh MHOIOTPAHHUKH,
nupamMmuay, Kyo, Ha3pIBaTh UX
AIIEMEHTHI.

JlenaThb pUCyHOK Ky0a, MUpaMubl,
HaXOJIUTh OIIMOKU B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBCS C CCUCHUSIMH,

C METOJIOM CJIEJIOB; HCIIOJIb30BaTh
JUIS TIOCTPOCHUSI CEYCHHS] METOJ
CJIEJIOB, KPATKO 3aMKMChIBATH IIarH
MOCTPOCHUS CEUCHUSI.
Pacno3HaBaTth BUJ CEUCHUS
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Y OTHOILIEHUH, B KOTOPBIX CEUYECHHE
nenuT pedpa Kyda, HaXOIUTh TIOIIAIh
CEYEHUS.

Hcnoan3oBath nogodue rnpu
pELIEHNH 3a1a4 Ha TIOCTPOCHUE
CEUYECHHUU.

3HAKOMUTBCS C AKCHOMATHYECKUM
ITIOCTPOCHUEM CTEPEOMETPUH,

C AKCHOMaMH CTEPEOMETPUH

U CIEICTBUSIMU U3 HUX.
NanrocTpupoBarh aKCHOMBI
PUCYHKaMH U IIpUMEpPaMu

13 OKpYXKarolieil 00CTaHOBKU

[IpsiMble U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapanienbHOCTh MPSIMBIX
U IUIOCKOCTEH

12

B3anMHOe pacnosiokeHue npsiMbIx
B IIPOCTPAHCTBE: MEPECEKAIOIINECH,
NapaijIeIbHbIC U CKPEIIUBAIOIINECS
MpsIMbIE.

[TapannenbHOCTh NPSIMBIX

Y TJTIOCKOCTEN B MPOCTPAHCTBE:
MapaJUICIIbHBIE NPSIMbIC

B IIPOCTPAHCTRBE; NApAIIIEIbHOCTh
TPEX NMPAMBIX; NAPAIIIEILHOCTh
NPSIMOW M TUIOCKOCTH. Y TJIbI

C COHAIIPaBJICHHBIMU CTOPOHAMMU; YTOJI
MEXAY MPSAMBIMU B IPOCTPAHCTRE.

AKTYaIu3upoBaTh (aKkThl U METOBI
TUITAHUMETPHUH, PEIICBAHTHBIC TEME,
POBOJIUTH aHAJIOTHH.

IlepeyucasiTb BO3MOXHBIC CITOCOOBI
PaCIOJIOKEHUS IBYX MPSMBIX

B IPOCTPAHCTBE, UILTIOCTPUPOBATH UX
Ha MpUMepax.

JdaBaThb onpeaesienue
CKPEIIMBAIOIIUXCS TIPSMBIX,
dbopMyIpOBATH MMPU3HAK
CKPEIIUBAFOIINAXCS MPSMBIX

Y IPUMEHSATH €T0 MPH PEIICHUH
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[TapannenbHOCTh MIJIOCKOCTEM:
napajjiebHbIe TIJIOCKOCTH; CBOMCTBA
napajiyIeIbHbIX TNIOCKOCTEH.
[Ipocreiiline npocTpaHCTBEHHbBIE
(burypsl Ha IUIOCKOCTH: TETPAdP, KyO,
MapaAJUICIICUIIE]T; TOCTPOCHUE
CEUYCHUM

3a/1ad4.
Pacno3naBathb nmpusmy, Ha3bIBaTh €€
DJIEMEHTHI.

CrpouTsh ceueHus: IpU3Mbl

Ha TOTOBBIX YEPTEkKAX.

IlepeuncasiTb BO3MOXKHBIE CLIOCOOBI
B3aMMHOTO PACTOJIOKEHUS TMPAMOU
Y TIJIOCKOCTH B MIPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOLIUE
IIPUMEPBI U3 PEATBHOM )KU3HH.
JdaBaTh onpeaesenue
I1apajuIeIbHOCTH IIPSAMOU

Y TIJIOCKOCTH.

DopMyJIMPOBATH NPU3HAK
NIapajuIeIbBHOCTH MPSMOU

Y TUIOCKOCTH, YTBEPKIAECHHUE O IIPAMON
NEPECEUEHNUs IBYX IIJIOCKOCTEN,
IPOXOIAIIMX YEepe3 NapajlieIIbHbIE
npsiMbIE.

Pemarb npakTryeckue 3a1adn

Ha MOCTPOCHUE CEUCHUU
MHOTI'OTPaHHHKA.

OO0BSICHATH Clly4au B3aUMHOTO
PaCIONI0KEHUS TIIIOCKOCTEN.

JdaBaTh onpeaesieHue MapaiieabHbIX
IJIOCKOCTEN; MPUBOIUTH IPUMEPHI
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Y3 PEAJIbHOM KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJUTFOCTPUPYIOLLINE
[apaJIEIbHOCTh INIOCKOCTEN.
Hcnonb3oBath npu3HaK
I1apajuIeIbBHOCTH IBYX INIOCKOCTEM,
CBOMCTBA MAPAJIIEIBHBIX IIJIOCKOCTEN
IIPU PELIEHUH 33/1a4 Ha IIOCTPOECHUE.
OO0BACHATD, YTO HAa3LIBACTCS
napaJIeIbHbIM IPOCKTUPOBAHUEM

Y KaK BBIIIOJIHSIETCS IPOEKTUPOBAHUE
¢uryp Ha IIOCKOCTb.

H300paxkaTthb B mapamieabHON
MPOEKIUU PA3TUYHbBIE
reoMeTpHUeCcKHe (PUTYPBHI.
MopeanpoBaTh peanbHbIE CUTyalluu
Ha SI3bIKE T€OMETPHH, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAaHUEM I'€OMETPUUYECKUX
ITOHSATHUH.

Hcnoab3oBaTh IIpU pelICHUH 3a4a4
Ha IIOCTPOEHUE CEUCHUU ITOHATHE
napajieIbHOCTH, TPU3HAKU

Y CBOICTBA MapajuIeIbHbIX TPSIMBIX
Ha IJIOCKOCTH
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[leprnieHIUKyYISIPHOCTD NPSAMbBIX
U TUIOCKOCTEN

12

[TeprieHAUKYISAPHOCTD IPSIMO

Y IUIOCKOCTU: NEPIEHIUKYIISPHBIC
MPSMBIE B POCTPAHCTBE, MPSIMbIEC
MapAJUICIIbHBIE U NTEPIIEHAUKYJISIPHBIE
K TJIOCKOCTH, TPU3HAK
MEPIIEHAUKYJISIPHOCTH MIPAMOMN

Y IUIOCKOCTH, TEOpEMA O IPSIMOU
MEePIEHIUKYJISIPHOMN TITIOCKOCTH
IlepneHauKyIsp U HAKIOHHBIE:
pPacCTOSTHUE OT TOYKH J0 MJIOCKOCTH,
PacCTOSIHHUE OT HPSIMOM 10 TNIOCKOCTH

AKTYaJIu3upoOBaTh PaKThl U METObI
IJJAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJNTH aHAJIOTHH.

O0BbACHATDH, KAKON yToJl Ha3bIBACTCS
YIJIOM MEX]y NIEPECEKAIOIIUMUCS
IPAMBIMH, CKPELIUBAIOIIUMUCS
IIPSAMBIMH B TIPOCTPAHCTBE.

JdaBatb onpenenenue
NEPHEHANKYJISIPHBIX MPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJISIPHON

K IUIOCKOCTH.

Haxoaurthb yriibl MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B KyOe
Y TIApaMHU/IE.

IIpuBoauTH NPUMEPHbI U3 PEATILHOU
KU3HHU U OKPY>Kalolel 00CTaHOBKH,
WJUTKOCTPUPYIOLITE
NEPIIECHIUKYJIIPHOCTD IIPSAMBIX

B IIPOCTPAHCTBE

Y IEPIEHAUKYJIISIPHOCTD IPSAMON

K IUIOCKOCTH.

DopMyIHpoBaTh IPU3HAK
NEPIEHINKYJSIPHOCTH TIPSAMOM

Y IJIOCKOCTH, IPUMEHATH €T0 Ha
MPAKTUKE: OOBSICHSTh
NEepPHeHANKYJISIPHOCTh pedpa KyOa

Y IMArOHAJIA €r0 TPaHu, KOTOPAs €r0
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HE COAEPKUT, HAXOUTh JIJIUHY
JMaroHany Kyoa. Berucistb BbICOTY
MPABWIBHOU TPEYTOJIBbHOU

Y ITPABUJIBHOM YETBIPEXYTOJIbHON
nupamuj 1o JajimHaM peodep.

Pemars 3a1a4un Ha BBIYMCIICHUS,
CBSI3aHHBIE C EPIEHANKYISIPHOCTHIO
IIPSIMOU U TUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
IUTAHUMETPUUECKUX (PaKTOB

Y METOIOB.

OO0bsICHATH, UTO HA3LIBAIOT
NEPIICHIUKYJISIPOM U HAKIIOHHOU

13 TOYKH K IJIOCKOCTH; IPOEKIUEN
HAKJIOHHOM Ha MJI0CKOCTh. OOBSACHITS,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH 10 IJIOCKOCTH; MEXKIY
MapajuICIbHBIMU TUIOCKOCTSIMU; MEXKITY
IIPSIMOU U NTapaJUIEIbHOU er
IUIOCKOCTBIO; MEKTY
CKPEILHUBAOIIAMUCS MTPSIMBIMH.
HaxoauTs 5TH paccTOsIHUA B POCTHIX
ciyyasix B KyOe, mupamue, npu3me.
MoaeaupoBaTh peanbHbIE CUTYalUH
Ha A3bIKE TE€OMETPUU, UCCIEN0BATh
OCTPOECHHBIE MOJIETIN

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
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MMOHSATHUM.

Hcnoub30BaTh Npy pelICHUN 331a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOIBHBIX
TPEYrOJIbHUKOB

YTl MEXIY MPSMBIMU U
MJIOCKOCTAMU

10

VYTIbl B IPOCTPAHCTBE: YOI MEXKAY
MIPSAMOU Y TUIOCKOCTBIO; IBYTPAHHBIN
YIOJI, TMHENHBIN yTOJ IBYTPAHHOIO
yria.

IleprieHIMKYISAPHOCTD TUIOCKOCTEN:
MIPU3HAK NEPIEHANKYJIIPHOCTH ABYX
IUIOCKOCTEU. TeopeMa 0 TpEx
IIEPIICHIUKYJISIPAX

AKTYaJau3upoBaTh PakThl U METObI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.

JlaBaTh onpeae/ieHue yriia MexIy
MPSAMOM U IUIOCKOCTBIO,
bopMyIUpOBaTH TEOPEMY O TPEX
NEPIEHIUKYIApax U 00paTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TUIOCKOCTBIO B MHOTOT'PAHHUKE,
pacCTOSIHUE OT TOYKH A0 MPSIMOU

Ha IJIOCKOCTH, UCITONB3YS TEOPEMY

0 TpéX neprneHauKyspax. [Iposoaurts
Ha YEPTEXKE MEPIEHAUKYIAP: U3 TOUKH
Ha IIPAMYI0; U3 TOYKHU Ha IIJIOCKOCTb.
JlaBaTh onpeiesIeHre IBYTPaHHOTO
yria 1 ero 31eMeHTOB. OObSACHATh
PABEHCTBO BCEX JIMHEHUHBIX YTIIOB
JBYTPaHHOTO yIJIA.

Haxoaurh Ha yepTeke JBYIpAHHBIN
yToJ1 Ipu pedpe nupaMubl, IPU3MBL,
napasuleJIenuneaa.
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JdaBaTh onpeaejeHne yriia MexXmy
IIJIOCKOCTSIMM.

JdaBaTb onpenesieHue

U (opMyIHpPOBaTH NPU3HAK
B3aMMHO NEPIEHANKYIAPHBIX
IIJIOCKOCTEN.

Haxoaurhb yriibl MEeX1y IIOCKOCTAMHA
B Ky0Oe U nmupamuze.

Hcnonb3oBaTh npy perieHnn 3a1ad
OCHOBHBIE TEOPEMBI U METOJIbI
IIJJAHUMETPHH.

MoaenaupoBarh peanbHbIE CUTYaLUN
Ha S3BIKE TEOMETPUH, UCCIIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C HCTIOJIb30BAHUEM I'€OMETPUUYECKUX
IIOHSATHUH.

Hcnoab3oBaTh npy pelieHnn 3a1a4
Ha [IOCTPOECHUE CEYECHUU
COOTHOILIEHUS B MPSMOYTOJIBHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOrpaHHUKA,

OCHOBHBIE 2JIEMEHTHI MHOT'OTPaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIC
MHOT'OTPAHHUKH; Pa3BEPTKA
MHOTOTPaHHHKA.

IIpusma: n-yronpHast npusma; rpaHu

AKTYaJu3upoBaTh (HaKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTUH.

JdaBaTb onpenesieHue
napajieJenune1a, pacino3HaBaTh €ro
BHJIbl U U3y4YaTh CBOWCTRBA.
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Y OCHOBAHMUSI MPU3MBI; IPMast
Y HAKJIOHHAsI IPU3MBbIL; OOKOBast

Y TIOJIHAsI IOBEPXHOCTD MPU3MBI.
[Tapamnenenunen, IpsAMOYTOJIbHBIN
napajJiejenunes i ero CBOMCTRa.
[Tupamupa: n-yronbpHas nupaMua,
I'paHU U OCHOBaHUE MUPAMHU/IBI;
OOKOBasi M MOJHAsl TOBEPXHOCTh
MUpaMu/Ibl; TpaBUiIbHAs U yCEUEHHAS
nupamua.

DneMEeHThI PU3MbI U TUPAMUJIBIL.
[IpaBuibHBIE MHOTOTPAHHUKH:
MOHSTUE TIPABUIBHOTO
MHOTOTpaHHMKA; ITpaBUJIbHAS TPU3Ma
Y MPaBWIbHAS MTUPAMU/IA; IPABUIIbHAS
TpEYroJibHasi MUPaMH/Ia

U TIPaBWJIBHBIN TETPadap; KyO.
[IpencraBienue o0 npaBUIBHBIX
MHOTOTPAaHHHUKAX: OKTA3Ip, J0JIeKadIp
Y UKOCa3p.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENBHO TOUKH,
MPSAMOiA, IIIOCKOCTH. DIEMEHTHI
CUMMETPHUH B TUpamMuaax,
napajuie’enuneaax, npaBuiIbHbIX
MHOI'OTPAaHHHUKAX.

JdaBaThb onpeiesieHue mupaMu/ibl,
pacno3HaBaTh BUJIbI TUPaAMU]I,
(¢opmyaupoBaTh cBoiicTBa pEdED,
IpaHel U BBICOTHI ITPABUILHOU
MAPaAMHU/IBI.

HaxoauTsb miomanb oJHoN

1 O0OKOBOM TOBEPXHOCTH MUPAMU/IBI.

JlaBaTh onpene/ieHue yCEYEHHOU
MMUPAMUIBI, HA3BIBATH €€ SJIEMEHTHI.
DopMyJIUPOBATH TEOPEMY

0 TUIONIAIU OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHON TUPAMUJIBL.
PemaTtnb 3a1aun Ha BRIYHCICHHUE,
CBSI3aHHBIE C MMPAMUJIAMH, A TAKKE
3a71a4¥ HA MIOCTPOCHUE CEUCHUM.
JaBaTb onpeaejneHue Ipu3Msl,
pacmo3HaBaThb BUbI IPU3M,
H300pakaTh [IPU3MbI HA YEPTEKE.
Haxoaurs miomans NoJIHON WA
OOKOBOI TOBEPXHOCTHU MPU3MBI.
HN3yuars cooTHOLIEHUSs Ditnepa
TSt uncna péoep, TpaHei U BEPIIUH
MHOTOIPaHHHKA.

N3y4aTrs BUABI IPABUIBHBIX
MHOT'OIPaHHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO IPAHEH.
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Beluncienue 3J1eMeHTOB
MHOI'OI'PaHHUKOB: péOpa, JUaroHau,
yribl. [Lnomane 60KOBO MOBEPXHOCTH
Y ITIOJTHOM MOBEPXHOCTH NPSIMOMN
IIPU3MBI, IUIOIIAIb OCHOBAHUH, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH TPSIMOM
npu3msl. [Tnomane 60koBoM
ITOBEPXHOCTU ¥ TOBEPXHOCTH
[IPaBUJIBHOM NMAPaMUbL, TEOPEMA

O IJI0MIaA OOKOBOI TOBEPXHOCTH
YCE€UEHHOU TUPAMUBI

H3yyarb CUMMETPUIO
MHOT'OTPaHHHUKOB.

OO0BACHATDH, KAKUE TOUKH
HAa3bIBAKOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIbHO JAHHOW TOYKH, ITPAMOU
WJIU TIJIOCKOCTH, YTO HA3BIBAIOT
LEHTPOM, OCBIO HJIH ITIOCKOCTHIO
CUMMETPUU (UTYPBHIL.

IIpuBoauTH NpUMeEpHI
CUMMETPUYHBIX (PUTYDP B apXUTEKTYpPE,
TEXHUKE, IPUPOJIE.

MoaeaupoBaTh peajIbHbIE CUTYAIUU
Ha SI3bIKE TEOMETPUH, UCCIIEOBATH
MOCTPOEHHBIE MOJIEITN

C UCTIOJIb30BAHUEM I'€OMETPUUECKUX
MOHSTUH, UCTIOJB30BaTh MOJ001e
MHOT'OTPaHHHUKOB

OO6BEMBI MHOTOTPAaHHHUKOB

[Toustre 06 00bEMe. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJIu3upoBaTh PakThl U METObI
IJJAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BICHATD, KaK U3MEPSIOTCS
00BEMBI TeI, MPOBO/IS AHATIOTUIO

C UBMEPEHUEM ILIOIIAIEH
MHOI'OYTOJIbHUKOB. @0pMYyJIMpOBATH
OCHOBHBIE CBOMCTBA O0BEMOB.
HN3yuyarh, BBIBOAUTH (GOPMYJIbI
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00BbEMa MPSMOYTOJILHOTO
napasuiesienuneaa, Ipu3Mbl

Y TTIAPAMHUJIBI.

Boryucasitb 00bEM MPU3MBI

Y IUPaMU/IbI IO X JIEMEHTaM.
IIpumeHATH 00BEM I PELICHUS
CTEPEOMETPUYECKUX 3a/1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUECKUX
BEJIMYMH.

MoaeaupoBath peaibHbIE CUTYallUN
Ha S3bIKE TEOMETPUU, HCCIACA0BATH
IIOCTPOECHHBIE MOJIEIIN

C HCTIOJIb30BAHHEM I'€OMETPUYECKUX
IIOHATUHI

[ToBTOpEHME: CeueHUs,
PACCTOSIHUSI U YTJIbI

[TocTpoenue ceuenuii

B MHOTOT'PAaHHUKE.

Brruucienue paccTosTHUN: MEXKITY
IBYMsI TOUKaMH, OT TOUYKH JI0 IIPSIMOM,
OT TOYKH JI0 IIJIOCKOCTH; MEXKILY
CKPEILNBAOIIHUMUCS IPSIMBIMHU.
BrlunciieHne yrioB: Mexay
CKpELIMBAIOIIMMHUCS MPSMBIMHU,
MEKly IPSIMOM U IIJIOCKOCTBHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTAMU

CTpouTsh ceueHre MHOTOIPAHHHUKA
METOJIOM CIIEZIOB.

JlaBaTh onpeesieHue pacCTOSHUS
Mexay Gurypamu.

HaxoauTh paccTosiHre MeXy
napajuieIbHbIMH IUIOCKOCTSAMM,
MEXIY IIOCKOCTBIO U NapaJuIEIbHOU
el IPSAMOM, MEKTY
CKPELIMBAIOIIUMHUCS MPSIMbIMHU.
CTpouTh ITMHENHBIN YroJl
JBYT'PaHHOTI'O yTJIa Ha YEPTEKE
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MHOTOTPAHHHUKA U HAXOJAUTh €TI0
BEJIMYHHY .

Haxoauthb yriibl MEXIy IIIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  [KonmyecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BU/JIBI AESTEIHHOCTU
(Temnl) Kypca 4acoB 00yUarImXxcs
Tena BpaieHus 12 Cdepa u map: nueHTp, paauyc, AKTYaJu3upoBaTh (HaKThl U METOIbI

JIUaMeTp; TUTOIIA (b TOBEPXHOCTH
cdepsl. BzanMHoe pacnionioskeHue
cephl U TIOCKOCTH; KacaTenbHast
MJIOCKOCTH K cpepe; Tuiomaas chepel.
N3obpaxkenue chepswl, mapa

Ha TUTOCKOCTH.

CeueHnns mapa

IUIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHH.

JaBaTh onpeaesaenus chepsl U 1apa,
UX LIEHTpa, paauyca, TuaMeTpa.
Onpeaensats chepy Kak purypy
BpAIICHUS] OKPYKHOCTH.
HUccnexoBath B3auMHOE
pacrojoxxeHue chepbl U IIIOCKOCTH,
IBYX cep, WITICTPHPOBATH TO
Ha YepTekKax U pUCyHKax.

@ opMyJIMPOBaATH OTIPEICIICHNE
KacaTelbHOM MIOCKOCTH K cdepe,
CBOMCTBO U ITPU3HAK KacaTeJIbHON
TJIOCKOCTH.

3HAKOMHUTBCS C T€OJC3UYECKUMHU
JTUHHUSIMU Ha cepe
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[unuHIprdeckast MOBEPXHOCTD,
oOpa3yromue MUINHAPUIECKON
MMOBEPXHOCTH, OCh IIUITUHAPUICCKON
noBepxHoCTH. L{umuHap: ocHOBaHMS
1 OOKOBasi MOBEPXHOCTD,
oOpasyrolas U och; IIIONIAdhb
OOKOBOH M MOJIHOM TOBEPXHOCTH.
N3obpakenne nuiauHapa

Ha IUIOCKOCTHU. Pa3BépTKa nmnuHapa.

Ceuenus nunuHApa (MI0CKOCTHIO,
napajuieIbHON Win
NEePHEHANKYJISIPHON OCH IIMJIMH/IPA)

OO0bsCHATH, UTO HA3LIBAIOT
IUJIMHPOM, Ha3bIBATh €r0 AJIEMEHTHI.
N3y4arh, 00BbICHATDH, KaK OJIYYUTh
HWIMHAP MYTEM BpaIllICHUS
NPSIMOYTOJILHHKA.

BbIBOAMTH, HCTIOJIB30BATH (DOPMYJIBI
JUIS BEIYMCJICHHS IO OOKOBOM
MOBEPXHOCTH WJIMHAPA.

HN3yuath, pacno3HaBaTh Pa3BepTKY
HWINHAPA.

HN300paxkaTh UWIUHAP U €70 CEYCHUS
IJIOCKOCTBIO, TPOXOJIAIICH YEpe3 €ro
OCb, MMapaJlIeIbHON WJn
MEePIEHANKYJISIPHOM OCH.

HaxoauTts miomaau 3TUX CCUCHUN.
MoaeaupoBaTh peaJIbHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, HCCITEA0BATH
MOCTPOCHHBIE MOJIENN

C UCIIOJIb30BAHUEM F€OMETPUUECKHUX
MMOHSTUHN

Konunueckast HOBEpXHOCTB,
o0Opasyrolue KOHUIEeCKOM
ITOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOM ITOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepIilMHa,
oOpasytoias 1 0Ch; TUIOMIAIb

OO0BbSACHATH, KAKOE TEJIO HA3BIBAOT
KPYI'OBBIM KOHYCOM, Ha3bIBaTh €TI0
DJIEMEHTHI.

N3yuyarth, 00bSICHATH, KaK I1OJYYNUTh
KOHYC IIyTEM BpalCHUS
IIPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOH M MOJHOM MOBEPXHOCTH.
VY ceu€HHBIN KOHYC: 00pa3yromme
U BBICOTA; OCHOBAHUA U OOKOBas
MTOBEPXHOCTb.

N300pakeHne KoHyca Ha III0CKOCTH.

Pa3Béprka KoHyca.

CeueHnus konyca (TJI0CKOCThIO,
MapaJyIeIIbHON OCHOBAHUIO,

Y TJIOCKOCTBIO, MPOXOASAIIEH
Yyepe3 BEPILKHY)

HN300paxkaTh KOHYC U €r0 CEUCHUS
IIJIOCKOCTBIO, POXOSAIIEN Yepe3 OCh,
Y TJIOCKOCTBIO, IEPIICHAUKYJIIPHOU

K OCH.

HN3yuarh, pacno3HaBaThb pa3BEPTKY
KOHYCA.

BbIBOAUTH, HCNIOJIB30BATH (DOPMYJIBI
JUTSI BBIYMCIICHUS TIIOMAIN OOKOBOM
IIOBEPXHOCTH KOHYCA.

HaxoauThb 110111314 CEYCHUM,
MPOXOSIIIUX YEPE3 BEPIIMHY KOHYCa
WJIY TIEPIEHANKYIISIPHBIX €70 OCH.
OO0BICHATD, KAKOE TEJI0 Ha3bIBACTCSA
YCEUEHHBIM KOHYCOM.

HN3yuathb, 00BACHATD, KaK €r0
MOJIYYHTh ITYyTEM BpaILCHUS
MPSAMOYTOJBHOW Tparneunu.
BbIBOAMTH, NPUMEHATH POPMYITY
JUTSI BBIYUCJICHHUS TITOTA I OOKOBOM
MOBEPXHOCTH YCEUYEHHOTO KOHYCa

KomOuHanus Ten BpaiieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTIMICAaHHBIN 0KOJI0 chepsl; chepa,
BITMCAHHAsI B MHOTOTPAaHHHK HJIH

B TEJIO BPAIICHUS

AKTYaau3upoBaTh (HaKTbl U METOIbI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

PemaTe crepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C TE€JIaMU BpalleHMUS,
MOCTPOEHUEM CEUECHUI TeJ BpalleHUs,
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C KOMOMHAIUSIMU TEJ BpalleHUS

Y MHOT'OI'PaHHHKOB HA HAXOKJICHUE
F€OMETPUYECKUX BEJIMYHH.
Hcnoab30BaTh IpHU pEeLICHUN
CTEPEOMETPUUYECKUX 3a/1a4
IUIAHUMETPUUECKUE (PAaKThl U1 METO/IbI
3a7]a4¥ HA BBIYUCIICHUE

Y JJ0Ka3aTeJIbCTBO.

MopeaupoBaTh peajbHbIE CUTYaIlUU
Ha SI3bIKE TEOMETPUH, UCCAEA0BATH
MTOCTPOEHHBIE MOJAEIHN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
TTOHATUM

OO0BEMBI TEN

[Tonsitre 06 006EMe. OCHOBHEIC
CBOIiCTBa 00BEMOB TEII.

O0bEM mIMHIpa, KOHYCA.
O6béM mIapa u wiomab chepbl

AKTYaJau3upoBaTh (HaKThl U METOIbI
IJIAaHUMETPHH, PEIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

BbIBOAMTH, HCII0JIB30BATH (GOPMYJIBI
00BEMOB: TTPU3MBI, IWJIUH]IPA,
IIAPaMUJIBI, KOHYCA; YCEUEHHOU
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
PemaTh cTepeoMeTpuyeckue 3aaum,
CBSI3aHHBIE C BHIYMCICHUEM 00bEMOB.
DopMyJIHPOBATH OIPEICIICHUE
IIapOBOI'0 CErMEHTA, IAPOBOI0 CJIO,
IapOBOI'0 CEKTOpA.
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IpumeHsaTs GOPMYJIBI
JUTSI HAXOKJIEHUSI 00bEMOB TIIAPOBOTO
CEerMeHTa, IMapoBOro CeKTopa

[TonoOHBIC TEIa B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXIY TIIOMIA MU
MOBEPXHOCTEHN, 00BEMaMM MOJOOHBIX
TEI

PemaTh cTepeoMeTpudecKue 3aaaum,
CBSI3aHHBIC ¢ 00BEMOM ITapa

Y TUTOIIAABIO CEephl.

MopeanpoBaTh peaqbHbIE CUTyaIluu
Ha SI3bIKE TEOMETPHH, UCCIIEIOBATh
MIOCTPOCHHBIC MOJICTTH

C UCITOJIb30BaHUEM T€OMETPHUICCKIX
TTIOHSTHUM.

AKTYaJIu3upoBaTh (PaKkThl © METOBI
TUTAHUMETPHH, PEIICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUH.

Pemath cTepeoMeTpuUecKre 3a7auH,
CBSI3aHHBIE C COOTHOIIIEHHEM 00BEMOB
Y TIOBEPXHOCTEH TOJOOHBIX TEJ

B IIPOCTPAHCTRBE.

MoaeupoBaTh peaibHbBIE CUTYalluN
Ha SI3bIKE TEOMETPHH, HCCIIEI0BATh
MIOCTPOCHHBIC MOJICTTH

C UCIOJIb30BaHUEM T€OMETPHUICCKIX
MTOHATHAMN

BexTopel 1 KOOpAUHATHI
B IIPOCTPAHCTBE

10

BekTtop Ha miiockoctu
U B ipocTpaHcTBe. CloKeHne
Y BBIYUTaHHE BEKTOPOB. Y MHOKEHHUE

AKTYaau3upoBaTh (HaKThl U METOIbI
IUTAHUMETPUHU, PEJIEBAHTHBIE TEME,
IPOBOJUTH AHAJIOTUU.
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BEKTOpa Ha yncio. Paznoxenue
BEKTOpA MO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuiio
IapajulesIeuIeaa.

Pemenue 3a1a4, CBsI3aHHBIX

C IPUMEHEHUEM MPABUII IEUCTBUI

C BEKTOpaAMH.

[IpssmMoyroiyibHast cUCTEMA KOOPAUHAT
B rpocTtpancTse. KoopanHarsl
BekTopa. [Ipocreimme 3agaun

B KOOpAMHATAX. YTOI MEXKIY
BekTopaMu. CKaiasipHOe
IIPOU3BEJECHUE BEKTOPOB.
BrrunciieHne yrioB MeXay NpsiMbIMU
Y TIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIA METOL
[IPU PELICHUH T€OMETPUYECKUX 3a/1a4

OnepupoBaThb MOHATHEM BEKTOP

B [IPOCTPAHCTBE.

D®opMyJIHPOBATH [TPABUIIO
napasuieJIeuneaa Npy CI0KEHUH
BEKTOPOB.

CkiaaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
omnepanui.

JlaBaThb onpeneneHne NpsMOyrojabHOU
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
BoIpa3uTh KOOpIUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BbiBOAUTH, HCIOJIB30BATH (POpMYyTy
JUTUHBI BEKTOPA U PACCTOSTHUS MEXKILY
TOYKAMH.

BripamxkaTh CKalsipHOE ITPOU3BEACHUE
BEKTOPOB 4€pEe3 UX KOOPIAUHATHI,
BBIYUCIISATD YTOJI MEXKY IBYMSI
BEKTOPAMH, ABYMsI IPSIMBIMH.
Haxoaurs yros Mexay npssmou

Y IIJIOCKOCTBIO, YTOJI MEKY IBYMsI
IJIOCKOCTAMH aHATUTUHYECKUMU
METOJAMH.

BbiBOAUTSH, HCII0JIB30BATH (hopmyTy
PacCTOSHMS OT TOYKH 10 INIOCKOCTH
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[ToBTOpEeHME, 0000IICHNE 7 OcHoBHbIE (pUrypsl, pakTel, TeOpemMsl | Pemars npocrteiiimme 3agauu
U cHUCTEMaTH3allvs 3HAaHUH Kypca MIaHUMETPpUH. 3a/1auu Ha HaXOKJEHHUE JIJTMH U yTJIOB
MJIAHUMETPUH U METOJIbI KX B T€OMETPUYECKUX PUrypax,
pEIICHUS. npumeHsTh TeopeMy Iudaropa,
OcHoBHbIE QUTYPBI, PaKThl, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpuu. 3a1auu HaxoauTsp momnaas MHOTOYTOJIbHUKA,
CTEpEOMETPUU U METOJIbI UX PEIICHUs | KpyTa.
Pacno3naBaTh 110100HbIE QUTYPBI,
HAXOJUTh OTHOLIEHUS JJIUH
Y TUTOIAJCH.
Hcnonb3oBaTh Ipy peLIEHUN
CTEPEOMETPUIECCKUX 3a/1a4 (haKThI
¥ METOJIbI TUTAHUMETPUHU
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITPOT'PAMME
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTB U CTATUCTHKA»

INHOACHUTEJIBHAA 3AIIMCKA

Y4eOHblii Kypc «BeposiTHOCTh W CTaTHCTHKa» 0a30BOTO YPOBHS SIBISETCS
NPOAOHKCHHEM W pPa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOTO YPOBHSI
OCHOBHOTO 00111er0 00pa3oBaHusl. YUeOHBIN Kypc MpeaHa3HaueH s (GopMupoBaHUSY
00ydaromuxcss CTATUCTUYECKON KyJIbTYphl M MOHUMAHHs POJU TEOPHUU BEPOSTHOCTEU
KaK MaTEeMaTHYECKOTO MHCTPYMEHTA JJI M3YUYCHUS CIIy4alHBIX COOBITHH, BEJIMYMH U
nporeccoB. Ilpm  wu3ydeHum ydeOHOTO Kypca OOOTamarwTcs MPEACTaBICHUS
o0ydaromuxcst 0 METOJaX MCCIICOBAHUS U3MEHYMBOTO MUPA, Pa3BUBACTCS MOHUMAHHE
3HAYUMOCTH W OOIHOCTH MaTEeMaTHYEeCKHX METOJIOB MO3HAHHS KaK HEOTHEMIIEMOM
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUHL.

Coneprxanue yaeOHOTO Kypca HaIllpaBJICHO Ha 3aKPETUICHUE 3HAHUM, MOTYYEHHBIX
Ipy W3yYCHHH Kypca Ha ypOBHE OCHOBHOTO OOIero oOpa3oBaHWs, M HA Pa3BUTHE
MIPE/ICTABIICHUA O CIy4YalHBIX BEIIMYMHAX M B3aMMOCBS3SIX MEKIYy HHUMH Ha BaXKHBIX
puUMepax, CHOKETBI KOTOPBIX TOYEPITHYTHI M3 OKPY’KaroIiero mMupa. B pesynbrare
y oOyuwaromuxcsi JTOJDKHO  copMupoBaThCsi — MpeEACTaBICHHE O  Hauboiiee
yIOTPEOUTENHHBIX M OOIIMX MATEMATUYECKUX MOJICTISX, UCIIONb3YyEMBIX IS ONTUCAHUS
aHTPONIOMETPUICCKUX U IEMOTpaprUeCKUX BEIMUHH, IIOTPEITHOCTEH B Pa3IMYHOTO POJIa
U3MEPCHUSX, JUIMTEIIbHOCTH  O€30TKa3HOW pabOThl TEXHUYECKHUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SBJICHUN U MTPOIIECCOB B OOIIECTBE.

B cooTBeTcTBMM C yKa3aHHBIMH IIEJISIMH B CTPYKType Y4YeOHOro Kypca
«BepoaTHOCTh M CTaTUCTHKA» JJIA YPOBHS CpeHero obiiero oOpazoBanusi Ha 0a30BOM
YpOBHE BBIZICNICHBI CIEAYIOIINE OCHOBHBIC cCoOJepKaTenbHble nuHuH: «CiydaifHble
COOBITHS 1 BEPOSATHOCTHY, «CITydaifHbIe BETUYHHBI U 3aKOH OOJIBIITUX YHCEI.

Baxnyro 9acTh yueOHOTO Kypca 3aHMMaeT HW3Y4YCHHE TE€OMETPUYECKOTO U
OMHOMHUABHOTO pACIpEACICHN W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMH —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PacTpe/IeICHUSIMU.

Conepsxanue muHUN «CITyqdaifHbIe COOBITHS U BEPOSITHOCTHY» CIIYKUT OCHOBOMWIJIS
dbopMHpOBaHUS TIPEACTABICHUN O pacIpeCICHHH BEPOSTHOCTCH MEXIy 3HAUCHUSIMHU
CIy4allHBIX BEJWYMH, a TaK)Ke dTa JIMHUA HeoOXoauMma Kak 0aszamisd U3ydeHUS
3aKOHa OOJBINMX YHCeNl — (YHIAMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETOB MPUPOJIE H
OOIIIECTBE W UMEIOIIEro MaTeMaTH4ecKyto popmanuzanuro. Cam 3aKOH OOJBIITNX YUCEIT
npemsiaraeTcsi B O3HAKOMUTENBHOM (oOpMe ¢ MUHHUMAIBHBIM HCIOJIH30BAHUEM
MaTeMaTH4YECKOro popMannsma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIYYailHBIMU BEIMYMHAMH, AKIECHTHPYIOT
BHUMAaHHE OOYYarOIIUXCs Ha OMUCAHUU U MU3YYCHUH CIIYYaHBIX SBJICHUN C TTOMOIIBIO
HEMpepbIBHBIX (QYHKIUH. OCHOBHOE BHHMAHHE YICISICTCS IMOKa3aTEIbHOMY H
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HOPMAJIbHOMY  pAacClpeeieHusIM, MpPU OTOM MPEANOojaraercss 03HAKOMUTEIbHOE
U3y4yeHue MaTepuaa 0e3 J0Ka3aTeabCTB MPUMEHIEMbIX (DAKTOB.

OO0miee 4YuCIO YacoB, PEKOMEHJOBAaHHBIX JJIs HU3Y4YeHUs Yy4eOHOTO Kypca
«BeposiTHOCTD M cTaTuCTHKa» — 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heneno),
B 11 kmacce — 34 yaca (1 yac B Heiem0).

COAEP KAHUE OBYUYEHUA

10 KJTIACC

[IpeacraBienre JaHHBIX C TMOMOIIbI0 Tabmuuy W jauarpamm.  CpenHee
apumeTnyecKkoe, MeiMaHa, HauOoJIbIlIee U HAUMEHbIIIEEe 3HAUCHUS, pa3MaXx, TUCIIEPCUs
U CTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

Crny4aiiHbple SKCHEPUMEHTHl (ONBITHI) W CIy4YailHble COOBITHUS. DJEMEHTapHbIC
coObITHst  (Ucxonbl). BeposTHOCTH ciiydailHOro coObITHS. BAM30CTh 4YacTOThl U
BeposTHOCTH CcOObITHH. CiydailHbIe OMBITHI C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMU
COOBITHSIMU. BeposSTHOCTH COOBITHH B OMBITAX C PABHOBO3MOXHBIMH JICMEHTAPHBIMHU
COOBITUSIMU.

Omneparmuu Haag COOBITHSIMHU: TIEpECeUYCHHE, OOBEIWHEHUE, MPOTHBOIIOJIOKHEIC
coObITus. Jluarpammel Ditnepa. @opMyiia COKEHHsS] BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXKEHHE BEPOATHOCTEN. JlepeBo  CiiydailHOTO
skcniepuMenTta. @opmyiia nojHoM BeposiTHOCTU. HezaBucuMbie coOObITHS.

KomOunaropaoe mpaBuio ymHoxeHus. [lepecranoBku u daktopuan. Ywucnio
couetanuii. Tpeyronpuuk [lackans. ®opmyrna Ounoma HeroToHa.

bunapHbIil ciaydyaliHbIl OmBIT (MCHBITAaHUE), ycrnex W Heyaada. HezaBucumbie
ucnbiTanud. Ceprsi HE3aBUCUMBIX UCTIBITAHUHI J10 TIepBOro ycrnexa. Cepusi He3aBUCUMBIX
UCTbITaHUN bepHyIu.

Cnyuaitnas BennunHa. Pacnipenenenue BeposatHocTeil. Jluarpamma pacrnpeeneHus.
[Ipumepsl pacnpenesieHuii, B TOM YUCie, FeOMETPUUECKOE U OMHOMHUAJILHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKUA CIYYAMHBIX BEJIMYUH: MATEMATHYECKOE OXKHUAHUE,
JIUACTIEPCUS M CTAaHAAPTHOE OTKIOHEHUWE. [IpuMepbl NMpUMEHEHUST MaTEMaTHYeCKOTO
OXKHJIaHHMs, B TOM 4YHCJIE B 3aJlayaX M3 IIOBCEIHEBHOM >KM3HHM. MaTemaTH4ecKoe
oXXujaHue OWHApPHOM CcllydyaHOW BeJIWYMHBL. MaTeMaTH4eCKOe OXXHIAHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTH4YeCcKoe OKUJAHUE U JUCIEPCUs T€OMETPUYECKOTO U
OMHOMUAJILHOTO pacIpeeICHUH.

3akoH OOJIBIIMX YHCENl U €r0 POJib B HayKe, Mpupoje U odiiecTBe. BrIOOpOUHBIH
METO/]I MCCIICIOBAaHUM.

[Ipumepsl  HENpEpBIBHBIX  ClIy4yalHbIX BeaIW4YMH. [lOHSATHE O IIOTHOCTH
pacopeneneHus. 3aiadu, NPUBOIAIIME K HOpMaJIbHOMY pacrnpeneneHuto. I[lonstueo
HOPMAJIBHOM PacIpeIeICHUMU.
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INPEAMETHBIE PE3YJIBTATbHI

K xoniry oOyuenus B 10 kiacce oOy4arouuiicss HOJIy4YHUT CIAEAYIONINE PEIMETHBIE
pE3YJIbTATHI:

YUTATh U CTPOUTH TAaOJIUIBI U AUATPAMMBI;

OMepUpoOBaTh MOHATUSAMHU: CpellHee apu(pMETHYecKOoe, MeIuaHa, HaumOoJIblIee,
HaWMEHbBIIEE 3HAUCHUE, Pa3MaX MacCUBA YUCIIOBBIX JJAHHBIX;

OTIEPUPOBATH MOHATUSIMHU: CITy4alHbIN SKCIIEPUMEHT (OTBIT) U CIIy4yaiiHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (DJIEMEHTapHBIM MCXOJ]) CIIy4aHOrO OIbITa, HaXOJUTh
BEPOSITHOCTH B OMNBITaX C PAaBHOBO3MOXHBIMH CIIyYalHBIMUA COOBITUSMH, HAXOJIUTh U
CpaBHHMBATH BEPOSITHOCTH COOBITUN B U3YYEHHBIX CIyYaHBIX AKCIIEPUMEHTAX;

HaxoAUTh W (POPMyIUPOBATH COOBITHS: TEepeceueHre U OOBbEIMHEHUE JTaHHBIX
coObITHH, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY  COOBITHIO,  TIOJIB30BATHCS
auarpaMmMamu Jisiepa U GopMyJIoN CIIOKEHUS BEPOSATHOCTEH MPU PEIICHUH 3a]1a4;

OTEpUPOBATh TMOHSATUSMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIC COOBITHS,
HaXOJUTh BEPOSTHOCTH C IOMOIIBIO TpaBWJIa YMHOXKEHHS, C IOMOIIBIO JepeBa
CIIy4aliHOTO OTIBITA;

MPUMEHSATh KOMOMHATOPHOE TMPABUJI0O YMHOXKEHUS TIPU PEIICHUH 3aj]1ad;

ONEPUPOBAThH MOHATHUSIMU: UCTIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
UCIIBITAaHUH, yCIIeX U HeyJlaya, HaXOUTh BEPOSITHOCTH COOBITHI B CEpUU HE3AaBUCUMBIX
UCIIBITAaHUI JIO TIEPBOTO yCIeXa, HaXOJAUTh BEPOSATHOCTH COOBITUI B CEPHUH UCIIBITAHUIN
bepnynnu;

ONEPUPOBATh MOHATUSIMU: CIydailHas BEJIWYWHA, PACIpE/IeNICHHE BEPOSTHOCTEM,
auarpamMma pacrpecieHusl.

K koHI1y 00yuenus B 11 kiacce 00yyaronuiics MOTyYUT CIAEAYIOLINE IPEAMETHBIE
pE3yJIbTATHI:

CpPaBHMBATbH BEPOSATHOCTU 3HAYECHUM CIIy4alHOM BEJIUYUHBI 10 PACIPEIEICHAIO WIH
C IOMOIIBIO TUATrPaMM;

OIIEpUPOBATh MOHATUEM MATEMATHYECKOTO OXKUAAHMS, IPUBOAUTH IIPUMEPHI, KAK
IPUMEHACTCS  MaTeMaTH4EeCKOE  OXKHMJIAHHME CIIy4yallHOM  BEIWYMHBI  HAXOIUTh
MaTEMaTUYECKOE OKUJaHUE 110 JAHHOMY PACIPEIEICHUIO;

UMETh TNPEJCTABICHUE O 3aKOHE OOJBLINX YHUCE;

MMETH IIPEJICTABIICHHE O HOPMAJIIBHOM PACIPEIEICHUU.

54



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue pasgena |KosmuectBo OCHOBHOE COJIepKaHKE OCHOBHBI€ BU/IbI IEATEIIBHOCTH
(Tembl) Kypca 4acoB 00yUarmMXxcs
[IpencraBiieHne JaHHBIX 4 [IpencraBneHne TAHHBIX C TOMOIIBIO N3BaexkaTs uHpopManuo u3 Ta0IUI]
Y OnMcaTeNbHAsl CTAaTUCTUKA Tabaun 1 quarpamm. CpenHee U uarpamM, HCIoJib30BaTh TaOJUIIbI
apudMeTHIecKoe, MeIaHa, Y TUarpamMMsbl JJIsl PeICTaBICHUS
HanOOoJIbIIIee M HAUMEHBIIIEEe CTaTUCTUYECKUX JAHHBIX.
3HAYCHMUS, pa3Max, JUCIIePCHs, HaxoauTts onucatenbHbIe
CTaHJIapPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKU JAHHBIX.
HaOOpOB BbiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapaKTepe CIIy4YalHOU U3MEHUYUBOCTHU
U onpenensomux e€¢ hakropax
Ciy4daiiHbI€ OIBITHI 3 Ciy4aifHble S5KCIIEPUMEHTHI (OTIBITHI) Boigeasitb Ha IpUMepax cirydaiiHbIe

U CilyyaliHbIe COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMHU
pIIEeMEHTapHBIMU UCX0JIaMU

U CIIy4yaliHbI€ COOBITHSI.
DJyieMeHTapHbIE COOBITUS (MCXO/IbI).
BeposiTHOCTB citydaitHOTO COOBITHS.
BepostHocTH cOOBITHH B ONBITaX

C PaBHOBO3MOKHBIMU
3JI€MEHTApPHBIMUA COOBITUSMH.
[IpakTuueckas pabora

COOBITHS B OITMCAHHOM CITy4aiilHOM
OTIBITE.

D®opMyJIHPOBATH YCIOBHS IPOBEICHUS
CIIy4ailiHOTO OTBITA.

HaxoauThb BepOosSTHOCTH COOBITUIA

B OIBITaX C PABHOBO3MOKHBIMU
HCXOJaMHU.

MoaeaupoBaTh OIIBITHI

C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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MCXOIaMU B XOJI€ IPAKTUYECKOU
paboThI

Omnepanuu Hasx COOBITUSIMH,
CJI0’KEHUE BEPOSTHOCTEN

Omnepainu HaJ COOBITUSIMMU:
nepeceveHue, 00beUHEHNE COOBITUIA,
MIPOTUBOIIOIOKHBIE COOBITHSI.
Juarpammel Dinepa. Popmyna
CJIO’KEHMS BEPOSATHOCTEN

HUcnoab30BaTh 1uarpaMmbl Jitnepa
U CJIOBECHOE OINHUCAHUE COOBITHIA
1151 GOPMYJIMPOBKHU U U300paKeHUs

00bEeIMHEHUS U MEPECEUCHUST COOBITUI.

Pemarts 3aga4um ¢ UCIOJIB30BaHUEM
(bopMyJIBI CIOKEHUS BEPOSITHOCTEN

Y cioBHAsI BEPOATHOCTb,
JIEpeBO CITy4aiHOTO OTIBITA,
dbopmyia noaHoM
BEPOSATHOCTH

Y HE3aBUCUMOCTh COOBITUI

YcnoBHast BEpOATHOCTh. Y MHOXKEHHUE
BEPOSITHOCTEN. J[epeBo CiaydyaliHOro
sKkcnepuMenTa. GopMyJia OJITHOU
BeposiTHOCTH. HezaBucumbie coObITHS

Pemarb 3agaumM Ha HaX0XKICHUE
BEPOSITHOCTEH COOBITUM, B TOM UHCTIE
YCIIOBHBIX C MOMOIIIBIO JIEpEBa
CIIy4alHOTO OIIBITA.

OnpeneasiTb HE3aBUCUMOCTD COOBITHIA
o popMyJie U 10 OpraHu3aluu
CJIy4alHOT'O OIbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuiio
yMHOXeHHUs. [lepecTaHoBKH

u axropuan. Yuciao coueraHuil.
Tpeyronsauk [Tackansa. ®opmyna
ounoma HeroToHa

Hcnoab30BaTh IPaBUIIO YMHOKEHUS
JUTS TIEPEYUCIICHUS] COOBITHIT

B CJIy4aifHOM OIIBITE.

IMoan3oBaThest hopMynoi

U TpeyroiapHukoM [lackans

JUTSL OTIpEZIeNICHUS Yncia COueTaHu I

Cepuu nociea0BaTeIbHbIX
UCOBITAHUN

buHapHbIl CilydalHbIN OTIBIT
(ucmipITaHuKE), ycex U Heyjlava.
HeszaBucumeie ucnbitanus. Cepust
HE3aBUCHUMBIX UCTIBITAHUN IO IEPBOTO

Pa30ouBaTh CI0XKHBIE SKCIIEPUMEHTHI
Ha OT/ICJIbHBIC UCTIHITAHUS.
OcBauBaTh NOHSITUS: UCTIBITAHUE,
cepusl He3aBUCUMBIX UCTIBITAHUM.
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ycnexa. Cepust He3aBUCUMBIX
WCTIBITAHUN bepHyum.
[IpakTuueckas paborta

C UCTI0JIb30BAHUEM SJIEKTPOHHBIX
Ta0IuI]

IIpuBoauThL NpUMepbI CEpU
HE3aBUCUMBIX UCIIBITAHH.
Pemarb 3a1a4m Ha ITOUCK
BEPOSITHOCTEW COOBITUH B CEpUU
WCIIBITAHUM 10 IIEPBOTr0 ycruexa

Y B CEpUSIX UCIIBITAHUN bepHyIuun.
HN3y4yars B X0/1€¢ NPAKTHYECKOH
padoThI C UCIIOJIBb30BAHUEM
ANIEKTPOHHBIX TA0JIUL] BEPOSITHOCTU
COOBITUH B CEPUSIX HE3aBUCHUMBIX
VCTIBITAHUI

Crny4aiiHble BEJIMUYUHbI
U pacrpeeieHus

CnyyaiiHas BeIM4MHA.
Pacnpenenenne BeposTHOCTEMN.
Huarpamma pacnpenenenus. Cymma

" IIPON3BCIACHHUC CﬂyqaﬁHBIX BCJINYHH.

[Ipumepsl pacripeneneHnii, B TOM
YUCJIE TEOMETPUUECKOE
¥ OMHOMUAIbHOE

OcBauBaTh NOHATHUS: CIIyyaliHas
BEITMYMHA, pacTpeielicHuE, Tadauia
pacrpeeneHus, 1uarpaMma
pacrpeeaeHusl.

IIpuBoauTH NpUMeEPHI
pacupenesneHuii, B TOM YHCIIE
T€OMETPUUYECKOTO i ONHOMHUATHHOTO.
CpaBHuBaTh pacnpeieicHus
CIIy4YailHbIX BEJTUYUH

Haxoauts 3Ha4YCHUS] CyMMBI

" IMPOU3BCACHUA CﬂyqaﬁHBIX BCINYHH.

CrtpouTh U pacno3HaBaTh
T€OMETPUUYECKOE U OMHOMHAIILHOE
pacrpezesieHue
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[ToBTOpEeHue, 0600IIECHNE, 5 OmnmcarenbHasi CTATUCTHKA. IHoBTOPATH N3yUYEHHOE
cUCTeMaTH3aIHs 3HaHUM CrnyyaiiHble ONBITH U BEPOSTHOCTHU Y BBICTPAUBATb CUCTEMY 3HAHUU
CIIy4alHbIX cOOBITUM. Oniepariuu Hal
COOBITUSIMH. DIEMEHTHI
KOMOWHATOPUKH, CEPUU HE3AaBUCUMBIX
HWCHOBITAaHUHN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

HanmenoBanue pasnena  |KosmuecTBo OcHOBHOE coneprKaHue OCHOBHBIE BUJIbI JEATENBHOCTH
(Temnl) Kypca 4acoB 00yUaroIMXCs
MaremaTnyeckoe 0)KuIaHue 4 [Ipumeps! mpuMeHeHUs OcBauBaTh IOHATUE MATEMATUYECKOTO

CIIy4YaliHOW BEIIMYUHBI

MaTEMaTUYECKOTO OXKHUIaHUS
(cTtpaxoBanue, JIoTEpEs).
MateMaTuyeckoe 0xKugaHUE CyMMBbI
CITy4alHBIX BEJTMYHH.
MareMatrueckoe 0KHIaHne
r€OMETPUYECKOT0 U OMHOMHAIIBHOTO
pacupeaeneHui

O’KHJTaHHUS.
IIpuBoaUTH U 00CYKAATH IPUMEPHI
IPUMEHEHUSI MATEMaTUYECKOTO
okujianus. Beraucisate
MaTEeMaTH4YECKOe OKHJIaHNe.
Hcnoab3oBaTh NOHATHE
MaTEMaTUYECKOTO OKHIAHUS K €TO
CBOMCTBA IIPH PEIICHUU 3a71a4.
HaxoauTs 110 n3BecTHBIM (popMysiam
MaTEMaTHYECKOE OKUIAHNE CYMMBI
CITy4alHBIX BEJIUYHH.

HaxoauTsb 110 n3BeCTHBIM (hopMyJiaM
MaTEeMaTHYECKHUE O’KUIaHUS CITyJalHbIX
BEJIMYMH, UMCIOITUX TEOMETPUUICCKOE

¥ OMHOMHUAILHOE pacIpeiesieHus
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Jucnepcus 1 CTaHIAPTHOE
OTKJIOHCHUE CIIy4YarHOU
BEJINYHHBI

Jlucnepcus U CTaHIapTHOE
OTKJIOHEHHE. [{ucniepcun
Tre€OMETPUUECKOT0 1 OMHOMHAIIBHOTO
pacnpeneneHusl.

[TpakTrueckas padoTa

C HCII0JIb30BAHNUEM BJIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHUS: AUCTIEPCUS,
CTaHJAPTHOE OTKIIOHEHUE CIIyYaNHOU
BEJINYHHBI.

Haxoauts nucnepcuto

10 pacNpeIeICHHUIO.

HaxoauTh 1o n3BecTHBIM (hopMyiam
JUCIIEPCHUIO TEOMETPUYECKOTO

1 OMHOMHUAJILHOTO paclpe/ieNeHusl,

B TOM YHCJI€ B XOJI€ MPAKTUYECKON
paboOTHI C UCTIOIB30BAHUEM
AJIEKTPOHHBIX TaOJIUIT

3aK0H OOJBIIMX YHCET

3akoH 6oJbIINUX YKcesl. BeiOOpoUHbIf
METOJI HCCIEAOBAHUMN.

[IpakTrdeckas paborta

C UCTIOJIH30BaHUEM DJICKTPOHHBIX
TaOJINII

3HAKOMHTBCS C BBIOOPOYHBIM METOAOM
MCCIICIOBAHNS COBOKYITHOCTH JAHHBIX.
M3yuaTh B X0/€ NMPaKTUUECKOU pabOTHI
C UCII0JIb30BAHUEM JJIEKTPOHHBIX
Ta0JIHI] MPUMEHEHUE BHIOOPOYHOTO
METO/1a UCCIEA0BAHUS

HenpepriBHBIE CilydaiiHbIE
BEJIMYMHBI (pacrpeiesieHus )

[IpuMepbl HENPEPBIBHBIX CIIyYalHbIX
BeJIMYMH. QYyHKIHUS TIIIOTHOCTH
pacnpeneneHus. PaBHomepHOe
pacnpenesneHrue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
Ciy4aiiHas BEJINYMHA, HENPEPBIBHOE
pacnpenenenue, GyHKIUS TIOTHOCTH
BEPOSATHOCTH.

IIpuBOAUTE NIPUMEPHI HENPEPHIBHBIX
CIIy4YalHbIX BEJIMYMH.
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Haxoauthb BepOsSTHOCTH COOBITHIA
0 TAHHOM (PYHKITUHU TUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOT'O pACIpEAEICHUS

HopmanwsHoe pacnipenenenue 2 3agauu, NPUBOASIINE K HOpMadbHOMY | (OcBamBaTh MOHITHUS: HOPMATbHOE
pacnpeneneHuo. OyHKIuUA pacupeneneHue.
IJIOTHOCTHU U CBOKWCTBA HOPMAJIbHOI'O Bo11eJsiTh 110 ONIMCAHUIO CITyYalHbIE
pacnpeneneHus. BEJIMYUHBI, PaCIIpeIeIEHHbIE
[IpakTueckas pabota 110 HOPMaJIbHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM DJIEKTPOHHBIX IIpuBoauThs NpuMepsI 337124,
Ta0IHII IIPUBOAALIMX K HOPMAJIbHOMY
pacnpeaenenuro. Haxoautes yucioBbie
XapaKTEPUCTUKA HOPMAJTBLHOTO
pacnpeaeneHus o U3BECTHBIM
dbopMmynam.
PemaTtsb 3a1aun, CBSI3aHHBIC
C IPUMEHEHHUEM CBOWCTB HOPMAJIBHOTO
pacnpeesieHni, B TOM YUCIE
C HCITOJIb30BAaHUEM JIEKTPOHHBIX
Ta0IuUIL
[ToBTOpenme, 0600IIEHNE 19 [IpencraBiieHne JaHHBIX C TOMOIIBIO [ToBTOPATH U3yYEHHOE U BBICTPAaUBaTh

H CUCTEMaTHU3aluAd 3HAHUM

TAOJIML ¥ 1UarpaMM, ONKcaTeIbHasl
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMU COOBITUSAMH,
BBIUKCJICHHE BEPOSATHOCTEN COOBITUI

CHUCTEMY 3HAHUU
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C MpUMeHeHneM hopmy

U rpaguecKux METO/I0B
(koopiMHaTHAs TIpsiMast, IEPEBO,
nyarpamma Ditiiepa), cirydaiHble
BEJIMYMHBI U pacpeeieHus,
MaTeMaTH4YECKOE 0KUIAHUE
CIIy4YaliHOW BEJIMYUHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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