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[NOACHUTEJIbHAA 3AIINCKA

[Iporpamma 1o MartemaTuke YriayOJEHHOTO YpPOBHS JUisl OOyyaromuxcs Ha
YpOBHE cpeiHero oo1iero oopazoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ yuétom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TMPEABIBIAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHUIO, U TPAAUIIUN POCCUICKOr0 0Opa3oBaHus. Peanusaius nporpamMMebl 1o
MaTeMaTHKe o0OecrnieunBaeT OBJIaJICHUE KJIFOUE€BBIMU KOMIICTCHIUSIMH,
COCTABJISIOIIMMU OCHOBY JIJISI CaMOpPa3BUTHUsI W HEMPEPBIBHOTO 00Opa3oBaHUs,
L[EJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTHU o0yuaronuxcs. B mporpamme no MaremMaTuke YYTEHBI UJEU U MOJOKECHUS
«Konuenuuu pa3BuThs MaTeMaTH4eckoro oopasoBanusi B Poccuiickoit deneparmy.
B cooTBeTcTBMU ¢ Ha3BaHMEM KOHIICTIIIMHM MaTeMaTHYeCKOe 00pa3oBaHUE JOKHO, B
YaCTHOCTH, pemiaTh 3aJady oOecreyeHuss HeoOXOAUMOTO CTpaHe YHCIia
o0ydJaromuxcs, MaTeMaTH4eCcKas OJAr0TOBKAa KOTOPBIX TOCTATOUHA JIS POAOJIKEHUS
o0pa3oBaHUs O Pa3IUYHBIM HANPaBJICHUSM, BKJIOUYas IMPEnojgaBaHUEe MaTeMaTHKH,
MaTeMaTHYeCKUe HCCle0BaHusA, paboTy B chepe MHGOPMAIMOHHBIX TEXHOJIOTHH U
IPYrux, a TakkKe oOecreueHus g KakJoro oOydaromerocss BO3MOXHOCTH
JOCTH)KCHUSI MaTeMAaTHYE€CKONW TOJATOTOBKH B COOTBETCTBHU C HEOOXOJMMBIM €MY
ypoBHeM. VIMEHHO Ha pelleHHe 3TUX 3a]ad HallelieHa Mporpamma Mo MaTeMaTHKe
yriay0ia€HHoro ypoBHs. B anoxy mudpooii Tpancopmaliuu Bcex cep 4enoBeuecKon
JESITEIbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3
XOpoIlled MaTeMaTHYeCKOW MOJATOTOBKU. DTO OOYCIOBIEHO T€M, YTO B HAIU JIHU
pPacTéT YMCIO CHEIHAIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM INPUMEHEHHUEM
MaTEeMAaTHKHU: ¥ B chepe SKOHOMHKHU, ¥ B OM3HECE, M B TEXHOJIOTHYSCKUX 00JIACTAX, U
naxe B TyMaHUTapHBIX chepax. Takum oOpazoM, Kpyr 00ydJarOIIUXCs, I KOTOPBIX
MaTeMaTUKa CTAaHOBUTCS 3HAYMMBIM TIpEeIMETOM, (QYHIAMEHTOM O0O0pa30BaHMUs,
CYIIIECTBEHHO paciiupsieTcsi. B Hero BXoIaT He TOIBKO 00yJaronuecs, IIaHUPYIOue
3aHUMAThCSI TBOPYECKOW W HCCIEI0BATEILCKONH paboToil B 00IACTH MaTEMaTHKH,
uHhopMaTHKHU, GU3HKH, IKOHOMUKH U B IPYTUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa
HY>KHA JIJI1 MCTIOJB30BaHUs B Mpodeccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.
[lpuknagHas 3HAYMMOCTH MAaTEMaTUKH OOYCJIOBJIEHA TEM, 4YTO €€ MpeaMETOM
SABISIOTCS (YHIAMEHTAIBHBIE CTPYKTYPhI HAIIETO MHUPA: MPOCTPAHCTBEHHBIE (DOPMBI
M KOJIMYECTBEHHBIC OTHOIIEHUS, (YHKIIMOHAIBHBIC 3aBHCHMOCTH M KAaTETOPUU
HEOMNpeAeNEHHOCTH, OT MPOCTEUINX, YCBAUBAEMBIX B HEMTOCPEACTBEHHOM OMBITE, 110
JIOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JJISl Pa3BUTHUSL HAYYHBIX M TEXHOJOTHMUYECKUX
uaen. be3 KOHKPETHBIX MAaTEMATUYECKUX 3HAHUW 3aTPYAHEHO MIOHUMaHKE TPUHIIUIIOB
YCTPOMCTBA U UCTIOJIb30BAHUS COBPEMEHHOW TEXHUKU, BOCIIPUATHE U UHTEPIPETALIUS
pa3HOOOpa3HONW  COIMAIbHOM, JKOHOMHYECKOM, TOJUTUYECKOM HHOOpMAIUH,
ManodhpexkTrBHA MOBCEIHEBHASA MpaKTUUYECKasi NeSITeNIbHOCTh. Bo MHOTrHX cdepax
npoeCCUOHANILHON  JIESITEIbHOCTH  TPEOYIOTCST YMEHHUSI BBINOJHATH  PACUETHI,



COCTaBIIATb ~AITOPUTMBI, MPUMEHATH (POPMYINbI, MPOBOJAUTH T'€OMETPUUYECKHE
U3MEpPEHHUs M TIOCTPOEHHUs, 4YuTaTh, o0OpabaThiBaTh, WHTEPHPETUPOBATh U
MPEACTaBIATh MH(OPMALUIO B BHUAE TaOJiMl, AUarpaMM M TrpauKoB, MNOHUMAThH
BEPOSITHOCTHBIN XapakTep CIyd4aHbIX COOBITHI. OJHOBPEMEHHO C paclIMpeHUEM
chep NpUMEHEHHs MaTEeMaTHKW B COBPEMEHHOM oOlIecTBe BCE 0o0siee BaKHBIM
CTAaHOBHUTCSI MAaTEMATUYECKUN CTHJIb MBILUICHUS, TPOSBIISIOMIUNACS B ONIPENEIEHHBIX
YMCTBEHHBIX HaBblKax. B mpouecce u3yuyeHHus MaTeMaTUKU B apceHasl NMPUEMOB U
METO/IOB MBIIIJICHUSI YE€JIOBEKa €CTECTBEHHBIM O0pa3oM BKJIIOYAIOTCS MHAYKIHS U
AeAyKius, 000OIleHne W KOHKpETH3allus, aHalu3 W CHUHTE3, Kilaccuduxanus u
cuctemaTtusauus, aobcrtparupoBanue u aHanorua. OOBEKTbl MaTeMaTHYeCKHX
YMO3aKJIIOUEHUH, MpaBUiia UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHU3M JIOTUYECKHUX
MOCTPOEHHMH, CITOCOOCTBYIOT BBIpAOOTKE yMEHUsI (GOpMYIHpPOBaTh, OOOCHOBHIBATH U
JIOKa3bIBaTh CYXKJACHHS, TEM CaMbiM (OPMUPYIOT JIOTHUECKUH CTHJIb MBIIIJICHUS.
Benymas ponp NpuHAUIEKAT MaTeMaTHKe B (OPMUPOBAHUM AITOPUTMHYECKON
KOMIIOHEHTBhl MBIIIUICHUSI M BOCHHUTAHMM YMEHHUH JIEWCTBOBATH MO 3aJaHHBIM
aNropuTMaM, COBEPIICHCTBOBATh U3BECTHBIE M KOHCTPYHUPOBAaTh HOBBIE. B mporecce
pelIeHus] 3a/lad — OCHOBBI JUIsl OpraHu3aluy y4eOHOM JesATeNbHOCTH Ha ypOKax
MaTeMaTHUKA — pa3BUBAIOTCS TBOpPYECKAs W MPUKIaAHAS CTOPOHBI MBIILJICHHUS.
OOyuyenue maremaTuke MAaET BO3MOXKHOCTH Pa3BUBATh y OOYYAIOMIMXCA TOYHYIO,
palMoHaNIbHYI0 U MH()OPMATUBHYIO pedb, YMEHUE OTOMpATh HanboJiee MOAXOASIINE
A3BIKOBBIC, CUMBOJIMUECKHE, TpaduuecKkue CpeiCcTBa Ui BBIPAKEHHS CYXICHUU U
HATJISITHOTO MX TpejactaBieHus. HeoOXoauMbpIM KOMIIOHEHTOM OOIIEeH KyJabTyphl B
COBPEMEHHOM TOJIKOBAHHH SIBIISIETCSl OOIee 3HAKOMCTBO C METOJaMHU TO3HaHUS
NENCTBUTEIIBHOCTH, MPEJCTABICHUE O MPEIMETE U METO/IE MATEMATUKH, €0 OTJIIMYUSIX
OT METOJ/IOB €CTECTBEHHBIX W TYMAaHHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHUS
MaTEMaTUKUA JJii PEUICHUS HAyYHBIX W MPUKIATHBIX 3a7ad. Takum o0paszom,
MaTeMaTudeckoe 00pa3oBaHNE BHOCUT CBOM BKJIaJl B GOpMUPOBAHUE OOIIIEH KYJIbTYPHI
yenoBeka. M3ydueHne MaTeMaTUKU CIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO
YeJOBEeKa, MOHUMAHUIO KpPacoThl M U3SIIECTBA MAaTEMAaTUUYECKUX PACCYKICHHM,
BOCTIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHUIO HJIeu cUMMeTpuH. [IpuoputeTHBIMU
uensiMu  o0ydenuss marematuke B 10—-11 kmaccax Ha yriayOn€HHOM ypOBHE
MPOJIOJDKAIOT OCTABAThCS: (POPMHUPOBAHUE IEHTPATBHBIX MAaTEMATHYECKUX TMOHATUN
(uncro, BemuuMHa, reomMeTpuueckas Gurypa, mepeMeHHas, BEpPOSATHOCTh, (PYHKITHS,
IIPOU3BOJIHASI, UHTErpaj), 00ECIeUNBAOIINX TPEEMCTBEHHOCTh U NEPCIEKTUBHOCTD
MaTeMaTHYeCKOro o00pa3oBaHusl OO0y4alOUIMXCS; TOJBEACHHE OOYydYalomUXCs Ha
JOCTYITHOM JUJIsl HUX YPOBHE K OCO3HAHMIO B3aMOCBS3M MATEMATHKHU U OKPYXKAIOLIETO
MHpa, TOHUMaHUIO MAaTEMATUKHU KaK YacTH O0IIEH KyJIbTyphl UeJIOBEUECTBA; Pa3BUTHE
MHTEJUIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEH OOy4arolMXCs, MO3HABaTEIbHOU
AKTUBHOCTH, MCCJICIOBATEIIbCKUX YMEHHI, KPUTUYHOCTH MBIIUICHUSI, MHTEpeca K



M3YUYCHUIO MareMmaTuku; ¢GopMUpOBaHUE (PYHKIMOHAIBHOW MaTeMaTUYECKOU
IPAMOTHOCTU: YMEHHUS paclo3HaBaThb MaTEMAaTUYECKHE AacCleKThl B pealbHBIX
KUZHEHHBIX CUTYAIUSX U MPU U3YUYCHHUH APYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYyIHpOBaTH MX Ha SA3bIKE MATEMATUKH U
CO3/laBaTh MaTEeMAaTHYE€CKUE MOJCNIM, NPUMEHSITh OCBOCHHBIM MaTeMaTHUYECKUN
amnmapaTr JJisl pelleHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJ]lay, WHTEPIPETUPOBATH U
OIICHUBATh MOJy4eHHBbIE pe3ynbTaThl. OCHOBHBIMHU JIMHUSMH  COJICpPIKAHUS
maremMatukun B 10-11 xkmaccax yriyOn€HHOro ypoBHS ABIAIOTCSA: «Yucna u
BBIUMCICHUS», «Anredpay («AnreOpandyeckue BBIpAXKEHUSA», «YpaBHEHUS U
HEPABEHCTBAY), «Hauana MaTEMaTUYECKOTO aHanuzan, «["eomeTtpus»
(«'eomerpuueckue @urypsl U HX CBOWCTBa», «l3MepeHune reomeTpUyecKUX
Benu4YuH»), «BeposarHOocTh W cTaTtucTukay. JlaHHBIE JIMHUKM ~ Pa3BUBAIOTCS
napajulesibHO, KaxxJas B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJIHAKO HeE
HE3aBHCHMO OJHa OT APYroM, a B TECHOM KOHTaKTe U B3auMojeicTBuu. Kpome storo,
X 00BEIUHSET JIOTHUECKasi COCTaBISIONIAs], TPAAUIIMOHHO MPUCYIIAsi MATEMATUKE U
NPOHU3BIBAIOIIAS] BCE MaTEMaTUYeCKHEe KYpChbl U COJEp)KaTelbHble JIMHUU.
Chopmynupoannoe Bo PI'OC COO tpeboBaHUE «KyMEHUE ONEPUPOBATH MOHATHIMU
ONpeNIeNIEHHE, aKCuoMa, TEOpEMa, CIEJICTBHUE, CBOWCTBO, MPHU3HAK, JOKa3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIHMPOBKH,  yMeHHE  QopMynupoBaTh  OOpaTHoe W
IPOTUBOMOJIOKHOE  YTBEPKACHUE, NPUBOAUTH IMPUMEPbl W  KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJl MAaTEMATH4YEeCKOM WHIAYKUHWHU, IPOBOAMUTH JI0KA3aTEJIbHbIC
paccyXIeHusi TMpU pELlIEHWH 3a]ay, OLEHUBATh JIOTMYECKYID MPaBWIBHOCTD
pacCyKIeHU» OTHOCUTCA KO BCEM y4eOHBIM Kypcam, a (P OpMHPOBAHUE JIOTHUECKUX
YMEHHI pachpenensieTcss Mo BCEM rojaM OOy4YeHHS Ha ypOBHE CpPEJHEro OO0IIero
oOpazoBanus. B coorBercTBUU ¢ ®I'OC COO MareMatuka sIBIsIETCSl 00s3aTEIbHBIM
IpeaMETOM Ha JaHHOM YypoBHE oOpaszoBaHus. Hactosmeid mnporpamMmmoii 1o
MaTteMaTHKe MpeaycMaTpuBaeTcs H3ydeHue ydeOHoro mpeamera «MaremaTuka» B
pamMKkax TpEx y4eOHBIX KypcoB: «AnreOpa M Hayajga MaTeMaTUYECKOTO aHAIM3a,
«I"'eomeTpusi», «BepoaTHOCTh M cTaTUCTUKa». DOpMUPOBAHKE JIOTUYECKUX YMEHUM
OCYILIECTBIISIETCSI HA MPOTSKEHUH BCEX JIET 00y4YeHMsI Ha YPOBHE CPEIHEro 0oO0ILero
o0pa3oBaHus, a JIEMEHTHI JIOTHKHU BKJIIOYAIOTCS B COJICPIKAHNE BCEX HA3BAaHHBIX BBIIIE
y4eOHBIX KypcoB. OOIIee KOJIMYECTBO YacOB, HAMNPABICHHBIX Ha H3yYCHHE
MaTreMaTuKu Ha yriyOineHHOM ypoBHe — 544: B 10 knacce — 272 uvaca (8 yacoB B
Henenmo), B 11 kimacce — 272 yaca (8 4acoB B HEJEIIO).



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O IIPEJIMETA
«MATEMATUKA» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMKM OOYYAIOMIEroCcsl KaK aKTUBHOTO M
OTBETCTBEHHOTO 4JI€HA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MATEMaTUYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaXKIaHCKOTO 00111eCTBa (BBIOOPHI, OIIPOCHI U IPYTO€), YMEHUE B3aUMOICHCTBOBATH C
COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPaKIAHCKOM HIACHTUYHOCTH, YBAXKCHUS K
NPOIIJIOMY U HACTOSIIEMY POCCHUMCKON MaTEeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCHUICKHX MaTEMaTHUKOB M POCCHUHCKONW MAaTEMaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE HJTHX JOCTMDKCHUW B JPYrdx HayKax, TEXHOJOrHusIX, cdepax
HKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHME IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBEJICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JOCTIKEHUN HAYKH U JIEATeIbHOCTHhIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTH4eCKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIOYas JCTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1ad, PEIICHHUH, PacCyXICHUH, BOCIPUUMYNBOCTD K
MaTeMaTU4YeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKOro BOCIUTAHMUSA:

c(hOpMHUPOBAHHOCTh YMEHHS TIPUMEHSTh MaTeMaTHUECKUE 3HAHUS B MHTEpPECax
3I0pOBOTO M Oe3omacHOro oOpasza »XKW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TUTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXa,
perymsipHas (uU3MYECcKass AaKTUBHOCTH), (PH3WYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATETbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMS S

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTU TPYI0JIIOOHSI, HHTEPEC K Pa3IMIHbIM
chepam mnpodecCHOHAIBHOW [JEATEIbHOCTH, CBSI3AHHBIM C MaTEMaTUKOM H  eé
MPUJIOKEHUSIMU, YMEHUE COBEpILAaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTH4ecKoMy 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU KU3HH,



TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEMaTU4ECKOM
HaIpaBJICHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh  HKOJOTHYECKON  KyJbTYypbl, TMOHHMAaHWE  BIMSHUSA
COIMATbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSIHUE MPUPOJHOM M COIMAIbHOU
Cpe/bl, OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM, OpUCHTAIUS Ha
MIPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JJIS pelieHus 3a71a4 B 00JIaCTU OKpYKaromen
cCpelbl, IUIAHUPOBAHME TIOCTYIKOB M OILIEHKA HMX BO3MOXHBIX MMOCIEACTBUM IS
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKU U OOIIECTBEHHOW MPAKTUKU, MOHUMaHUE MaTeMaTHYECKON
HayKHd Kak cepbl 4eTOBEUECKON NESITEIbHOCTH, ITAMOB €€ Pa3BUTUS M 3HAUUMOCTH
JUISL pa3BUTHS IMBWIM3AIMK, OBJIAJCHUE S3BIKOM MaTEeMaTUKU M MaTeMaTUYECKOU
KyJIbTYypOH KaK CPEeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATh MPOSKTHYIO U
UCCJIEIOBATEILCKYIO ACATEIbHOCTh UHIUBUIYAJBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckue AecTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHITHI, OTHOIICHUN MEXY MOHATUSIMH, (OPMYIUPOBATH OMPEIEICHUS
MOHSITHM, YCTaHABIMBATH CYNIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIUU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS, KPUTEPUH MTPOBOIMMOTO aHAJIH3a;

BOCIIPUHUMATh, dbopmynrpoBaTh u peoOpa3oBHIBATh CYXKJICHHUSL:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHIUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHUBOPEUHS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPKICHMSX, MpeAJiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEJIBHO J10KA3aTelbCTBA MATEeMaTUUYECKUX YTBEPKICHHI
(OpsiMble M OT MPOTUBHOIO), BHICTPAaUBATh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIIOCOO pellIeHUs Y4eOHOM 3aauM (CpaBHUBATH HECKOJIBKO BAPUAHTOB
peuieHus, BbIOUpaTh Hanbosee MOAXOASAIIUN C YUETOM CaMOCTOSATENbHO BbIJIECIEHHBIX
KPUTEPUEB).



Bba3oBrble ucciienoBare/ibCKkue 1eiicTBHA:

HCIIOJIb30BaTh BOIMPOCHl KAK MCCIEAOBATENbCKUNA HWHCTPYMEHT IO3HAHUS,
(dopMynHpoBaTH BOIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, YCTAHABINBATh
HUCKOMOE M JaHHOe, (OpPMHPOBATH THUIOTE3Y, APryMEHTHPOBATH CBOIO MO3HUIHIO,
MHEHUE;

MIPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHUE 110
YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTUYeCKOro OOBEKTa, SBIICHHUA, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaAMHU, SIBICHUSAMU, IPOLIECCAMU;

CaMOCTOATENbHO (QOpMyNIHpOBaTH OOOOIIEHHS W BBIBOABI IO pe3yibTaTam
NPOBEIEHHOTO HAOIIOICHUSI, UCCIIEIOBAHUS, OLIECHUBATh TIOCTOBEPHOCTD MOIYYEHHBIX
PEe3yIAbTaTOB, BHIBOJIOB U 000OIIECHUIA;

OPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BBIJIBUTaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISBJIATh JeUIMTHl MHPOpPMALMU, JTAHHBIX, HEOOXOJUMBIX IJisi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh WHGOPMAIMIO M3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMaTU3UPOBATh U MHTEPIPETHPOBATH MHGOPMALIMIO PA3TUYHBIX BUIOB U (PopM
IpEACTaBICHUS;

CTPYKTYpHpOBaTh HH(MOpMaIMIo, MPEACTABIAThH €€ B Pa3NIMUHBIX (Qopmax,
WLTIOCTPUPOBATH TpadUyECKU;

OILICHMBATh HaAEKHOCTh MH(GOPMAIIMH 10 CAMOCTOATEIHLHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KommyHukaTHBHBIE YHUBeEpcaibHbIe ydeOHbIe 1eficTBUs

OO01menue:

BOCIIPHHUMATh U (HOPMYIUPOBATh CYXKIACHUS B COOTBETCTBUU C YCIOBHUSIMU U
1eIsIMu 00IIeHus, ICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 110 XOJTy PEIICHUS 3a/1a4l, KOMMEHTUPOBATh
MOJIy4YEHHBIN pe3yJIbTarT;

B XO0Ji¢ OOCYXIEeHHWs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOU TEMBI,
MpoOJIeMBI, pelaeMoi 3a/1auu, BRICKA3bIBATh U/, HAIICJICHHbIC HA MOMCK PEIICHHUS,
COTIOCTAaBJSITh CBOU CYXKACHHS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JIHAJIOTA,
OoOHapyKHUBATh PA3TUIHE U CXOJICTBO MO3UITNH, B KOPPEKTHOU popMe GopMyIHpoBaTh
pa3HOTIIACHs, CBOW BO3PAKCHMUS;

MPEICTABIATh PE3YJIBTATHl PEIICHUS 3a7a4d, DKCIIEPUMEHTA, HCCIEIOBAHMS,
MPOEKTa, CAMOCTOSITEILHO BBIOMpaATh (OpMaT BBICTYIUICHHS C YYE€TOM 3aaad
MPE3EHTAIMN U OCOOCHHOCTEH ayTUuTOPHUH.



PeryasiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJIATh IUIaH, AJTOPUTM PEIICHHs 3aJadyM, BbIOMpaATh CIOCOO pEHIeHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOWM MH(OpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BJIAJIeTh HaBbIKAMU MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHMS COBEpIIAeMBbIX
JNEHUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX pe3yJbTaTOB, BIAJETh CHOCOOaMU
CaMOITPOBEPKH, CAMOKOHTPOJI Ipoliecca M pe3yibTaTa pPElIEHHUs MaTeMaTU4YECKOU
3a/1a4H;

IpPEeABUIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH TPH PEIICHUH 3aJ1ayH,
BHOCUTHb KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa IEIH U YCIOBUSIM, OOBSCHITH MPUUHHBI
JOCTHXKEHUSI WU HEJOCTIKEHUS Pe3yJbTaTOB JESTENIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

NOHUMAaTh W HCIMOJb30BaTh NPEUMYIIECTBA KOMAaHAHOM M HMHAWBUIYAIBHOU
paboThI NP pElICHUH y4eOHBIX 3a7a4, IPUHUMATH 11€Jb COBMECTHON JIESITEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM paboThl, pacmlpenenisTh BUAbl padorT,
JIOTOBApHUBAThLCS, OOCYXKIaTh IMpoOILlECC M PeE3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboThl (0OCYyXaeHHs, oOMEH MHCHUH,
«MO3TOBBIC IITYPMbD» U HHBIE), BHIMOJIHATH CBOIO YacTh PabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTMMU YJIE€HAMH KOMaHJIbl, OLICHHBATh KAYECTBO CBOETO BKJIa/Ja B
oOLTU# MPOYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.



HOACHUTEJIBHASA 3AIIMCKA k ydyeOHOMYy Kypcy «Adaredpa M Hayajiaa
MaTeMaTHYEeCKOr0 AaHAJIHU32»

VYueOHblIil Kypc « Anredpa U Hauajga MaTEMaTUYECKOT0 aHATIM3ay SIBIIETCS OJHUM
13 HanOoJiee 3HAYMMBIX B [IPOrpaMMe CpEHEro o0uiero oopa3zoBaHus, MOCKOIbKY, €
OJIHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy UIsl U3Y4YeHHUs BCEX
€CTEeCTBEHHO-HAYUHBIX KYpCOB, a C JAPYroil CTOPOHBI, (POPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUIEHHE O00YyYalolUXCs Ha YPOBHE, HEOOXOAMMOM JUIsl OCBOCHUS
uH()OpPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH U JIPYTMX TUCHUILUIMH. B
paMKax JaHHOrOo Y4YeOHOro Kypca oOywaroluecs OBJaJeBalOT YHUBEPCAIbHBIM
SI3bIKOM COBPEMEHHOW HayKH, KoTopas (OpMyJIUpPYyeT CBOM JIOCTHXKEHUSI B
MaTeMaThu4eckoit hopme.

VY4eOHbIll Kypc anreOppl M HayaJl MaTEMaTUYECKOrO aHaliKu3a 3aKiaJbIBaeT
OCHOBY JIJIsSl YCTICIITHOTO OBJIAJICHUS 3aKOHAMU (PU3UKHU, XUMHH, OMOJIOT U, TOHUMaHUS
OCHOBHBIX TEHJICHIIMI pPa3BUTHUsI DKOHOMHUKH M OOIIECTBEHHON >KU3HM, IO3BOJISICT
OPUCHTHPOBATLCS B COBPEMEHHBIX IU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX IS JajdbHEHIIero oOpa3oBaHUs U B TOBCEIHEBHOM
KU3HU. B TO XKe Bpems oBnajeHue aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMU
KOHCTPYKIIMSIMHU alreOpbl 1 MaTEMaTUYECKOTO aHallu3a Pa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTD, I0KA3bIBaTh YTBEPIKICHUS C TIOMOIIBIO
UHAYKIIMH ¥ pacCyX AaTh AeNyKTUBHO, UCIOIb30BaTh 0000IIEHNE U KOHKPETU3AIIHIO,
abcTparupoBaHue U aHAJIOTHUI0, POPMUPYET KPEaTUBHOE M KPUTHUYECKOE MBIIIIJICHUE.

B xome um3ydyenus yueOHOro kypca «Anredpa M Hayalla MaTeMaTUYECKOTO
aHanu3a» oO0ydaromuecs TIOJIy4YaloT HOBBIM OMBIT PEIICHUsS TPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO TMOCTPOEHUS MAaTEMATHYECKUX MOJEJIEH peajbHbIX CHUTYyaluH,
UHTEPIPETAUN TOJIYYEHHBIX PEIICHUIN, 3HAKOMSATCS C IPUMEpPAMH MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEW B  MPHUPOJE, HAYKE M  HCKYCCTBE, C  BBIJAIOLIMMMUCS
MAaTEMaTHYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIii Kypc 0051ajaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM MOTECHIIHAIIOM,
KOTOpPBIN  peanu3yeTcss Kak uepe3 yueOHBI Marepuan, CrnocoOCTBYIONIUN
GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 crnenuduky ydeOHOU
NEATENIbHOCTH,  TPeOyIlell  NpOJOJKUTENbHOM  KOHUEHTpAUUM  BHUMAaHWS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 34 MOJIYUYE€HHBIN PE3YJIbTaT.

B ocHoBe Meronuku oOydeHus anredpe u HavajsaM MaTeMaTUYECKOTO aHaau3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT O0OyUEHHUSI.

B ctpykrype yueOHOro kypca «Anredpa u Havyajla MaTeMaTUYECKOTO aHAIA3a»
BBIJICJICHBI ~ CIEAYIOIIUE  COAEpKATEIbHO-METOAWYECKHe JauHuKu: «Yucma wu
BbluncieHus», «OyHkuuu u rpaduku», «YpaBHeHUs U HepaBeHCTBa», «Hauana
MAaTEMaTHYEeCKOro  aHanusa», «MHoxecTBa W  Joruka». Bce  OCHOBHbIE



COJIEPKATEIbHO-METOJIUYECKUE JIMHUU M3YyYaloTCsl Ha MPOTSHDKEHUM JIBYX JIET
o0ydeHus Ha ypOBHE CpeJHero oOiiero o0pa3oBaHus, €CTECTBEHHO JOMOJHSS APYT
Jpyra ¥ MOCTENEHHO HAChIIAsACh HOBBIMU TEMaMH W pas3jeiamu. JJaHHbIA y4yeOHbIH
KypC SIBISIETCSI MHTETPATHBHBIM, IOCKOJBKY OOBEIMHSET B cebe coaep:KaHue
HECKOJbKUX MAaTE€MaTUYECKUX IJUCHUIUIMH, TaKUX Kak airedpa, TPUTOHOMETpUS,
MaTeMaTUYeCKUid aHalIu3, TEOPUsI MHOXKECTB, MaTeMaTH4ecKas Jioruka u jnpyrue. Ilo
Mepe TOro Kak oOydarolluecsi OBIAJeBalOT BCE OoJiee IMIUPOKUM MaTEMaTHUYECKUM
anmapaTroM, y HHUX HOCJIEI0BaTENbHO (HOPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTeMaTHYECKyI0 MOJieJlb pealbHOM CHUTyallud, NPUMEHSITh 3HAHUS,
NOJIyYCHHbIE MpPU M3YYEHUH Y4YeOHOro Kypca, ISl PELICHHs CaMOCTOSITEbHO
chOpMyIMpPOBAaHHOW MaTEMaTUYECKOM 3a/layd, a 3aTeéM WHTEpPHpeTUpOBaTh CBOU
OTBET.

CopepxarenbHO-MeTOAMYECKass JHHUS «Yucia W BBIYMCICHUS» 3aBEpPIIACT
(opMHUpOBaHUE HABHIKOB HCIIOJIB30BAHUSA JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOTO o0miero oopazoanusi. Ha ypoBHe cpennero oOiero
oOpa3oBaHus 0c000€ BHUMaHHE yJesieTcss JOPMUPOBAHUIO HABBIKOB PalliOHATBHBIX
BBIUMCIICHUH, BKIIOYAIOIINX B C€0s MCIIOIB30BAHUE PA3TUYHBIX (DOPM 3aMKMCH YHCTIA,
yMEHHE JenaTh MPUKHUIKY, BBITOIHATH MPHUOMMKEHHBIC BBIYMCICHUS, OIICHUBATH
YHCJIOBbIE BBIpAXKEHHUS, padOTaTh C MaTeMAaTHUYECKUMH KOHCTaHTaMH. 3HaKOMBbIE
00y4JaromMMCsi MHOKECTBA HATYPAJIbHBIX, LIEJIbIX, PAIIMOHATBHBIX U JEHCTBUTEIBHBIX
YHCeJl IOMOJIHAIOTCS MHOKECTBOM KOMILJIEKCHBIX YK Cell. B Kak10M 13 3THX MHOXKECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIC €My CIEIIM(PUUECKUE 3a/1a4u U OTlepalliu: JeJICHUE
HAIIEJIO, ONEPUPOBAHME OCTATKAMU HAa MHOXECTBE IIEJIBIX YHCENl, 0COObIe CBOMCTBA
paAIMOHANIBHBIX M HMPPAIMOHATBHBIX YHUCEN, apu(dMETHUUECKHE OIepalii, a TaKKe
U3BJICYCHUE KOPHS HATypajJbHOM CTEMEHW HAa MHOXKECTBE KOMIUJIEKCHBIX YHCET.
brnarogapsi mocienoBaTelbHOMY pACHIUPEHHIO Kpyra HCIHOJIB3YEeMbIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMH WX NPUMEHEHMUS I PELICHUS PA3NIMYHBIX 3aaad
(GopmMupyeTcsi HpeACTaBIEHUE O €IUHCTBE MaTEeMaTHKH KaK HayKd U €€ pojiu B
MOCTPOEHUU MOJENEeH peaJbHOr0 MHUpa, MIUPOKO HMCIONb3YIOTCa 0000IIeHne U
KOHKpEeTH3aLusl.

JIuaus «YpaBHEHHsS W HEPABEHCTBA» pPEAIN3YETCSd Ha MNPOTSHKEHUU BCETO
o0yueHUs! Ha YpOBHE CpeJHEro olmiero o0pa3zoBaHMs, MOCKOIbKY B KaXJIOM pa3zelie
[Iporpammel IpeIyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3anad. B pesynbrare
oOyyaroniecsi OBJAJCBAIOT pPAa3IMYHBIMH METOJAAMH PEIIEHUS palMOHAIbHBIX,
UppAlMOHATbHBIX, TOKAa3aTeNbHbIX, JIOTAPUPMHUUECKUX W TPUTOHOMETPHUECKHUX
YpaBHEHUI, HEPAaBEHCTB M CHCTEM, a TaKXKe 3aJad, COJepKallUX MapaMeTphl.
[lonyyeHHble yMEHHS IMIHPOKO MCHOJB3YIOTCS NpPH HCCIEN0BaHWU (DPYHKIUH C
MOMOILBIO TPOU3BOAHOM, MPU PEIIEHUN NPUKIAJHBIX 33/1a4 U 3aJ1a4 Ha HaX0XKJICHHE
HanOONBIINX W HAaUMEHBIINX 3HAYeHUN (QyHKuMU. JlaHHaAs coieprkaTenbHas JTUHUS
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BKJIIOYAET B ce0s1 Takke (POPMUPOBAHNE YMEHUI BBINOJIHATH PAcYETHI 10 (hopMyJiaM,
npeoOpa3oBaHusl  pPAlMOHANbHBIX, HUPPALMOHAIBHBIX U  TPUTOHOMETPUYECKHUX
BBIPAKEHUM, @ TAK)K€ BBIPAKEHUM, COJEpPKAILUX CTENEHH U Jorapudmel. biaronaps
U3YYEHHUIO alreOpanyeckoro Marepuana MPOUCXOOUT JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUJICHUS OO0ydJaronuxcs, GopMUpyrOTCs
HABbIKA JEAYKTUBHBIX pacCcykKJIeHuM, paboThl € CHUMBOJBHBIMH (OpMaMu,
MIPEACTABIEHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJIE€ PABEHCTB U HEPABEHCTB.
Anrebpa mpeasaraet 3¢()EeKTUBHbIE MHCTPYMEHTHI JJIsl pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HarJSIAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYecKass JHHUS «DYHKIMU ©  Tpa@uUKW» TECHO
neperieTaeTcs ¢ APYTUMH JJUHUSAMU y4eOHOTO Kypca, MOCKOIbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCIEAOBAaTEIBHOCTh M3Y4Y€HHs MaTtepuayia. M3ydeHHe CTEeneHHOM,
NOKa3aTeIbHOM, JTorapu(MUIECcKOil U TPUTOHOMETPUYECKUX (QYHKIUNA, X CBOWCTB U
rpaduKoB, HCMONb30BaHUE (YHKIMI ISl pelieHusl 3aJad U3 JAPYTruxX y4eOHBIX
IPEAMETOB U PEATBbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAIU30M, TaK
U C pelIeHueM ypaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHUE yEseTcs
(opMUpPOBaHUIO YMEHUS BBIpaKaThb (POpMyJIaMH 3aBUCUMOCTU MEXIY pPa3Iu4YHBIMU
BEJIMYMHAMU, UCCIIEI0BATh MOIYYEHHbIE (PYHKINU, CTPOUTh UX rpaduku. Marepuan
OTOW COJEP)KATEIBbHOM JIMHMM HalElIeH Ha pa3BUTHE YMEHMM UM HaBBIKOB,
MO3BOJISIOLIUX BBIPAXKATh 3aBUCUMOCTH MEXJy BEJIMYMHAMH B Pa3IUYHONU (opme:
aHAJTUTUICCKON, Tpadudeckoil u ciioBecHOM. Ero m3ydenue cnocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHWIO W KOHKPETHU3aIlUH,
UCIIOJIb30BaHUIO aHAJIOTUM.

CopnepxarenpHass JimHHA «Havama maTeMaTH4ecKOro aHajin3a» IO3BOJISIET
CYLIECTBEHHO PACIIMPUTH KPyr KaK MaTE€MaTU4YeCKUX, TaK W IPUKIAIHBIX 3a]ad,
JIOCTYNHBIX OOYyYaromMMCs, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOUTH
rpauKy CIOXKHBIX (QYHKIMM, ONpEeAeNaTh UX HauOOIbIINe U HAMMEHbIINE 3HAUeHuS,
BBIUUCIISATh IJIOMAAn (Guryp u oObEMBI Ted, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas cojep)KaTelibHasl JIMHUAS OTKPBIBAET HOBBIE BO3MOXHOCTH
MIOCTPOEHUSI MAaTEMAaTUYECKUX MOJENIEH pealbHbIX CUTYallUH, MO3BOJSET HAXOAUTh
HaWIyyllee peuieHUWEe B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIbHO-3KOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOrO aHaln3a CIOCOOCTBYET
Pa3BUTHIO A0CTPAKTHOr0, (POPMAIBHO-JIOTMYECKOTO W KPEAaTUBHOI'O MBILIUICHMS,
(GopMUpPOBAaHUIO YMEHHI paclo3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMaTUKHU B HAyKe,
TeXHUKEe U HucKyccTBe. OOydaromiyecss y3HaIOT O BBIJAIOLIUMXCS peE3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMaTUKHU KaK HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOANYECKass JTUHUS «MHOXKECTBa M JIOTMKA» BKJIIOYAET B
ceOs1 3JEMEHThl TEOPUUM MHOKECTB M MATEMaTUYECKOM JIOTMKH. TeopeTuko-
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MHOECTBEHHBIE MIPECTABICHUS MPOHU3BIBAIOT BECh KYPC LMIKOJbHOW MaTEMAaTUKU U
npejJiaraloT HauOojee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONMIMM BCE pa3Aeiibl
MaTeMaTUKu W e MNPWIOKEHUNW, OHM CBS3BIBAIOT pa3HblE MaTEMAaTHYECKUE
JTUCUUIUIMHBI U UX MIPUIIOKEHUS B eIMHOE 11es10e. [103ToMy BaskHO JaTh BOBMOXKHOCTh
oOydaromemMycs IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIM  S3bIK  COBPEMEHHOM
MaTeMaTUKU U UCTIOJB30BaTh €ro JJis BhIPAXKEHUSI CBOMX MbICIEH. [[pyruM BakHBIM
MIPU3HAKOM MAaTeMaTUKH KaK HayKu CJIeAYyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
000CHOBaHMI U CIEOBAHUE ONPEEIEHHBIM MPaBUIaM MOCTPOCHUS JTOKa3aTEIbCTB.
3HAKOMCTBO C DJIEMEHTAMU MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUST 00YYaroImuXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS
Ha OCHOBE JIOTUYECKUX MPABUI, POPMHUPYET HABBIKU KPUTHUYECKOTO MBIIIICHUS.

B yueGHoM Kkypce «Anrebpa © Hadaga MaTeMaTHYECKOro aHajIu3a»
NPUCYTCTBYIOT OCHOBBI MaTEMaTUUYECKOTO MOJICTMPOBAHUS, KOTOpPbHIE IPU3BAHBI
criocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENIed  peabHBIX
CUTyallui, WCCIECIOBAaHUS OSTUX MOJIeJIe C TOMOIIBIO ammapara aireopel u
MaTeMaTHYEeCKOTO aHalu3a, HWHTEPIpEeTallid TOJYYEHHBIX pe3yibTaToB. Takue
3a/IaHUs BIUICTCHBI B KaXIbIM U3 Pa3/ejoB MPOTPaMMbI, TTOCKOJILKY BECh MaTepHuas
y4e0HOro Kypca IIUPOKO HUCIOJIB3YETCs [JIsl pelleHus NpUKIagHbIX 3aaad. [lpu
pEIIeHUH  pealbHbIX  MPaKTUYECKUX  3a7ady  oOydamliuecs  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOAWTh 3aKOHOMEpPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH Mpodiemy. JlesTenbHOCTh
1o (GOpPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIIATHBIX 33/1a4 OPTaHU3yeTCs B IPOIEcce
U3YYCHHsI BCEX TEM yueOHOTro Kypca «Anredpa u Havaja MaTeMaTHUYECKOTO aHaTu3a.

Ha u3yuenue yueOHOro Kypca «Anredpa v Havajia MaTeMaTHUYECKOTO aHAIM3a»
otBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 gyaca B Henenio), B 11 kimacce — 136
yacoB (4 yaca B HEJEIIO).

COAEPKXAHUE OBYYEHMUSA kypca «Aaredpa m Hayaja MaTeMaTH4eCKOIro
aHAJIN32»

10 KITIACC

Yucsa 1 BBIYUCICHUSA

Parmonanpabie ymuciaa. OOBIKHOBEHHBIE M JECSITHYHBIE JIpOOM, MPOIICHTHI,
OeckoHeuHble Tiepuoauveckue apoou. llpumenenwe npobOeil W MPOIEHTOB ISt
peLICHUs IPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICN 3HAHUN U PEATbHOM KU3HHU.

JlelicTBuTENbHBIE YHMcHa. PanMOHAIBHBIE W UPPAUMOHAIBHBIE  YHUCITA.
ApudmeTtndyeckne  onepanud ¢ JCUCTBUTEIBHBIMU  yuciaaMu.  Moaynb
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JNEUCTBUTEIILHOTO 4YMCa U €ro cBoicTBa. [IpuOnuxEHHbIE BBHIYUCIICHUS, MpaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA PE3ybTaTa BEIYUCICHUM.

Crenens ¢ niensimM nokaszaresiem. bunom Hetorona. Mcnonb3oBanue noaxoasien
dbopmbl 3amucu JEUCTBUTENBHBIX YHCEN JJISI PElICHUs MPAKTUYECKUX 3aJad U
MPEJICTABICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HATypaJbHOM CTENEHU U €ro CBOMCTBA.

Crenenp C pauuMoOHaJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIeCTBUTEIILHBIM ITOKAa3aTEJIEM.

Jlorapudm umcna. CpoiictBa mnorapudma. JlecaTuunbie U HaTypajlbHbIE
Jorapugpmsl.

Cunyc, KOCHHYC, TAHI€HC, KOTAaHIM€HC YHCJIOBOIO aprymeHtra. ApKCHUHYC,
APKKOCUHYC U apKTAHT€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE ITPe0Opa3oBaHusl. Y paBHEHHE, KOPEHb YPAaBHCHUSI.
PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHUs-CIeACTBUS. HepaBeHCTBO, pellieHue
HEpPABEHCTBA.

OCHOBHBIE METOJ/Ibl PEIICHUS IENBIX U APOOHO-pAIMOHATIBHBIX YpaBHEHUH W
HEpPaBEHCTB. MHOIOWIEHbl OT OJHOM MEpPEMEHHON. JleneHne MHOTOUYIEeHAa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorouseHs! ¢ 1eiasiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX CTETIEHH U KOPHHU.

HppanuonanbHble ypaBHEHHs. OCHOBHBIE METOJbI PEMICHUSI UPPALUOHAIBHBIX
ypaBHEHUH.

[lokazarenbHble ypaBHeHUs. OCHOBHBIE METOJbl PEIMIEHUS MOKA3aTEJIbHBIX
ypaBHEHUH.

[IpeobpazoBanne BEIpAKCHUM, COJIEPKAITUX JTOTaApUPMBI.

Jlorapudmudeckue ypaBHeHHs. OCHOBHBIE METOIBI PEIICHUS JTOTapU(PMHUUECKUX
YPaBHEHHUM.

OcHOBHbIE TPUTOHOMETPUUECKHUE dbopMybL. [IpeoGpazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHne TpPUroHoOMETpUIECKUX YPABHEHUM.

Pemienne cucrteM JMHEWHBIX YypaBHEHHWW. Marpuna CHCTEMBI JMHEWHBIX
ypaBHeHui. Onpenenurenb MaTpUIlbl 2X2, ero reoOMeTPUYECKUA CMBICT U CBOWCTBA,
BBIUMCIICHUE €r0 3HAYEHUs, NPUMEHEHUE ONPEACIUTENS I PELICHUS CUCTEMBbI
JIMHEWHBIX YpaBHCHUN. Perienne mpukiaaHbIX 3a71a49 ¢ TOMOIIBIO CUCTEMBbI JIMHEMHBIX
ypaBHeHUU. FccimemoBaHue TIOCTPOCHHOM MOJEIW C TOMOIIBI0 MATpUIl U
ONPEICITUTENCH.

[TocTpoeHre MaTEMATHYECKUX MOJIECNIEH pEealbHOW CHUTyallud C IOMOIIBIO
YpaBHEHU M HEpaBeHCTB. [IpruMeHeHME ypaBHEHHWII W HEPABEHCTB K PEIICHUIO
MaTeMaTH4eCKUX 3a/1ay U 3a7a4 U3 pa3lIMyHbIX 00JacTell HAyKU U peaJbHOM KU3HMU.
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DyHKUUM U TPaPUuKu

OyHKIMsA, crnocoObl 3aaHus (yHkuuu. B3aumHO oOpaTHble (QYHKIUU.
Komnosunust ¢ynkuuid. [padux QyHkumn. DnemeHTapHble OpeoOpa3zoBaHUs
rpadukoB ¢ yHKIHMA.

OO6nactp ompeneneHuss U MHOXECTBO 3HaueHui ¢yHkuuu. Hynum QyHkmum.
[IpomexyTku 3HaKOMOCTOSIHCTBA. UETHbIe M Heu€THble GyHKUMH. [lepuoamyeckue
byakuun. [IpomMexyTku MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl W MUHUMYMBI
¢bynkuun. Hanbosnpliiee 1 HauMeHbllee 3HaYeHUsT PYHKIIUN HA TIPOMEKYTKE.

JluneliHas, KBagpaTU4Hass ¥ JpPOOHO-TWHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOCHHUE UX I'PaUKOB.

CreneHHas (QyHKIMS C HaTypaJbHbIM W IeJbIM MoKa3aTeneM. EE€ cpoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0M cTeneHu Kak PyHKIMU 0oOpaTHOW CTENEHHU C
HATypaJIbHBIM OKA3aTEJIEM.

[lokazarenbHass u JjorapupmMuyueckass (yHKIUU, HUX CBOWCTBA U T'paUKU.
Hcnonb3oBanue rpaduxoB GyHKUUN IS pelICHUs] YPaBHEHUI.

Tpuronomerpuyeckass OKPYKHOCTb, ONPEAEICHHE TPUTOHOMETPUUYECKUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCHMOCTH B pEalbHBIX Mpoleccax u sBieHusx. [ padpuxu
peanIbHbIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHajamu3a

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHUsl ToOcieaoBaTeslbHOCTEH. MeTon
MaTE€MAaTHYE€CKON MHAYKUUH. MOHOTOHHBIE M OIPAHUYEHHBIE MOCIEA0BATEIbHOCTH.
Hctoprss BO3HMKHOBEHHSI MaTEeMaTHYECKOrO aHaju3a KakK aHajin3a OECKOHEYHO
MaJbIX.

Apudmernyeckas M TeoMeTpudeckas mnporpeccud. beckoHeduHO yObIBaromias
reoMmerpudeckas mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIECH TE€OMETPUUYECKOMN
nporpeccud. JIMHEWHBIN U 3KCIIOHEHIMANbHbI pocT. Yucno e. dopMyna CIOKHBIX
MPOLEHTOB. Mcnionp30BaHKe NpOrpeccru sl peIIEHUs PEATIbHBIX 3a1a4 IPUKIIATHOTO
XapakTepa.

HenpepriBHbIe PyHKITNN 1 UX CBOKCTBA. TOUKH pa3pbiBa. ACUMITOTHI TpauKOB
¢ynkiuii. CoiicTBa (PyHKIMI HEMPEpBIBHBIX Ha OTpe3ke. MeToa WHTEpBAIOB IS
penieHusl HepaBeHCTB. [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMH IS PEIICHUS
3a/1ad.

[lepBast u BTOpas mpousBoAHble (pyHKUIMHU. OmnpeneneHue, reOMeTPUIECKU U
dbu3rUecKuii CMBICT MPOU3BOIHOM. Y paBHEHHE KacaTeNbHOU K rpaduKy HyHKIIHH.

[TpousBosiHbIe 3neMeHTapHbIX QyHKIUA. [Ipon3BoHAs CyMMBbl, TPOU3BEICHMUS,
YaCTHOTO U KOMIO3ULIUU (PYHKIIH.

MHo:kecTBA U JIOTMKA
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MHOX€eCTBO, Olepalvi HaJl MHOXKECTBAMH U X CBOMCTBA. Jlnarpammel Dunepa—
Benna. IIpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOIO almapara J1Jisi ONIMCaHUs PealbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CBONCTBO MAaTE€MaTH4ECKOIO OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KVIACC

Yucjia ¥ BIYUCTCHUSA

Harypanbubsie u uenble yucna. [IpuMeHeHHE NPU3HAKOB JEITMMOCTH ILIEJBIX
quces, Hanbonpluii 00muit nenurens (nanee — HOJl) u HaumeHnsbliiee o0111ee KpaTHOE
(nanee — HOK), octatkoB mo moayinio, aaroputma EBkinpa nns pemeHus 3aaad B
LEJIBIX YHCIax.

KommiekcHbie uncna. Anredpandeckasi 1 TPUTOHOMETpUUecKas (hOpMbI 3aIuCH
KOMILUIEKCHOTO 4ucia. Apudmernyeckue ornepanud ¢ KOMIUICKCHBIMU YHCIIaMH.
N3o00paxeHne KOMIUIEKCHBIX YHCEIT Ha KOOPJIMHATHOU T1ocKkocTh. Dopmyra Myagpa.
Kopnu n-oii cTenenn u3 KOMIUIEKCHOTO yucia. [[puyMeHeHne KOMITJIEKCHBIX YUCEe JJIs
penieHust Gu3NIECKUX U TEOMETPUUECKUX 3aad.

YpaBHeHUs U HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPABHEHUN U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PellieHne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OcCHOBHBIE METO/BI PEIICHUSI TOKA3ATEIBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PELICHHS CHCTEM U COBOKYHHOCTEH palHUOHAJIbHBIX,
HUPpalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTAPU(PMUIECKUX YPAaBHEHUIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpruMmeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMATUYECKUX
3a/lay ¥ 33724 U3 Pa3IUYHBIX 00JaCTel HAayKU W PEabHOW KU3HU, HHTEPIIPETAIUS
MOJYYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPaPuKH

I'padux xommosmmmu ¢yHKIMiA. ['eomeTpuueckne oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuieckre GyHKIMHA, UX CBOMCTBA U TPadUKH.

I'paduueckrie MeroAwl pelieHHs ypaBHEHUM W HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaMHU.

15



Ucnonw3oBanue rpaduxoB QyHKUUN JIsI UCCIAEAOBAHUS TIPOLIECCOB U
3aBUCUMOCTEH, KOTOPBIE€ BO3HUKAIOT MPHU PEIICHHM 3aJad U3 JPYrux Yy4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne TpPOM3BOJHOM K HMCCIIENOBAaHMIO (PYHKIUMNA HAa MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxxnenne HanOobIIEr0o U HAMMEHBILIETO 3HaYE€HUN HENpEepbhIBHOU
(yHKIIMU Ha OTpE3Ke.

[IpuMeHeHHnE NPOW3BOAHOM Il HAXOXKICHHUS HAWIYYIIETO pELICHUS B
OPUKIATHBIX 3a/1a4ax, ISl ONPEIEIICHUs] CKOPOCTH M YCKOPEHUS ITpoLiecca, 3aJaHHOTIO
dopMyIoi nian rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBoOOpa3HbiX. IlepBooOpa3Hble
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoX1eHUs TepBOOOPa3HBIX.

WNHuterpan. I'eoMeTpuYecKUi CMBICI MHTErpajia. BeluucieHue onpenenéHHoro
uHTerpana no ¢popmyie Hetorona-JleitOuua.

[IpyumeHeHue uHTErpaa s HaX0XKJIeHUs TUIomaAei miockux Guryp 1 00bEMoB
r€OMETPUYECKHUX TEN.

[Ipumepsl pemennit  nuddepeHaNbHBIX  ypaBHeHH. Maremaruueckoe
MO/JIEJIMPOBAHHE PEAIbHBIX IIPOLIECCOB C NOMOMIbIO TH(PepeHInaIbHBIX YPaBHEHUH.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydyenuss B 10 kiacce oOydamomuiicss TMOJIYYUT CIEIYIOLINE
IPEIMETHBIE PE3YNbTATHI 110 OTACIBHBIM TEMaM pabouelt MporpaMMbl yueOHOTO Kypca
«Anrebpa u Havyajla MAaTEMaTUYECKOTO aHATN3ay:

Yucaa 1 BBIYMCICHUSA:

CBOOOJHO OIEpUPOBATh TMOHSATUSMU: PAMOHATIBHOE YHCIO, OCECKOHEYHAsS
nepuogudeckas  JpoOb, TMPOIEHTHI, HWPPANUOHATBHOE  YUCIO, MHOXKECTBa
PaLMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEIBHOTO YUCIA;

MIPUMEHSTH APOOU U MPOIEHTHI JJIS PEIICHUS TPUKIIAHBIX 33]1a4 U3 Pa3IMYHbIX
OTpacyiedl 3HAaHUW U PeabHOU KU3HH;

MPUMEHSTh NPUOTUKEHHBIE BBIUMUCICHUS, MPABUIA OKPYIJEHUS, MPUKUIKY U
OLIEHKY PE€3YJbTaTa BEIYUCIICHUM;

CBOOOJHO OMEpUPOBATh TMOHATHEM: CTENEHb C IEJIbIM  IOKa3aTesieM,
MCITIOJIB30BaTh MOAXOMAINIYI0 (OpMy 3amuch JACHCTBUTENBHBIX YHUCEN IS PEIICHUS
MMPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJIHO OINEpUpPOBATH MOHSATUEM: apU(PMETUUYECKHN KOpPEHb HATypabHOMU
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAlIMOHAIILHBIM [MOKa3aTeleM;
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CBOOOJHO ONEpPUPOBATH MOHATUSAMU: JOrapupM 4YHUClIa, JECATUUYHBIE U
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH IOHATUSAMHU: APKCUHYC, APKKOCMHYC M ApPKTaHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUsSI M1 HEPABEHCTBA:

CBOOOJHO OMNEpUPOBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHUJIBHBIEC YPABHEHHMS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOJAbl PEIICHUS PalMOHAJIBHBIX U JAPOOHO-
palMOHANBHBIX YPABHEHUM, MPUMEHSITh METOJ HHTEPBAJIOB JIJIs1 PEUICHUS] HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJIHOM TNEepeMEHHOMH,
MHOTOWIEH C LeNAbIMU KOA(h(PHUIIEeHTaMH, KOPHU MHOTOYJIeHa, MPUMEHSTh JIeJIEeHUE
MHOT'O4YJI€HA Ha MHOTOYJIEH C OCTATKOM, Teopemy be3y u reopemy Buera st pemienus
3a1ay;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: CHCTEMa JIMHEWHBIX YpaBHEHUM, MaTpHIla,
ONpEENNUTENb MATPULBI 2 X 2 U €r0 FTEOMETPUUYECKUI CMBICII, UCIIOIB30BATh CBOMCTBA
onpenenurens 2 X 2 sl BBIYACICHUS €r0 3HAYEHUs, IPUMEHSTh ONPEAETUTENHN IS
pEUIEHNs CUCTEMBl JIMHEWHBIX YpPaBHEHHH, MOJEIUPOBATh PEAJbHBIE CUTYyallUU C
NOMOIIIbI0 CHUCTEMBI JIMHEHHBIX YPaBHEHUU, HUCCIIEIOBATh MOCTPOCHHBIE MOJEIHU C
NOMOIIBIO MATPUIL U ONIPEAECTUTENEH, HHTEPIPETUPOBATH NOJIYYEHHBIN PE3YNIbTAT;

UCITOJIH30BaTh CBOMCTBA JICHCTBUI ¢ KOPHSAMH ISl PeoOpa30BaHMs BRIPAKCHHUIM;

BBITIOJHATH MPEOOPa30BaHUs YMCIOBBIX BBIPAKEHUU, COACPIKAIIUX CTEMEHU C
palMOHATIbHBIM [TOKA3aTEIEM;

UCITOJIB30BaTh CBOMCTBA JIOTapu(PMOB JJis TIpeoOpa3oBaHus JTOTapUPMUUESCKUX
BBIPAKECHUM;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: HPpPAIMOHATbHBIC, TOKAa3aTeIbHBIC U
norapuMUYECKUE ypaBHEHHS, HAXOJUTh UX PEIICHUS C IMOMOIIbIO PaBHOCHIBHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;

MPUMEHSITh OCHOBHBIC TPUTOHOMETpHUUYECKHE (OPMYINBI IS MPeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKECHUH;

CBOOOJIHO  OMEpUPOBATH  TOHATHUEM: TPUTOHOMETPHUECKOE  YpaBHEHHE,
NpPUMEHSATh  HeoOxomumble  (GOPMYNIBI I PEHIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJIEIMPOBATH PEAJIbHBIE CUTYAIIMU Ha SI3bIKE aJIreOpbl, COCTABIISITh BRIPAKEHMUS,
YPaBHEHHsI, HEPABEHCTBA 110 YCIOBHUIO 3aJ]a4M, UCCIEN0BATH IIOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BaHUEM allrapara anreopsbl.

DOyHKUUM U TPAPUKH:
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CBOOOJHO ONEPUPOBATH MOHATUAMM: (YHKLHUA, CIOCOObI 3aJaHus (PYHKIIUH,
B3aMMHO 0OpaTHbIe (PYHKUHUH, KOMIO3ULUA (QyHKUUN, rpaduK (YHKIHMH, BBIIOIHATH
AJIeMEHTapHbIe MpeoOpa3oBaHus rpa@uKoOB QYyHKIIHIA;

CBOOOJHO ONEPUPOBATH MOHATUAMM: OO0JACTH ONPENENICHUS U MHOXKECTBO
3HauYEHUN QYHKLUMH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATH MOHATHSAMHU: UETHBIE M HEYETHBIE (DYHKIUH,
nepuognyeckue (yHKIHMH, MPOMEXYTKH MOHOTOHHOCTU (YHKIMH, MaKCUMYMBbI U
MUHUMYMBI (QYHKUWH, HauOoJsiblllee W HaWMEHblllee 3HauYeHHe (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJIHO OMNEpUPOBATH MOHATHAMU: CTeNEHHas (YHKIHUS C HATYPaJbHBIM U
LEeNbIM TOKa3aTesneM, Ipa@uK CTeNeHHOW (YHKIMH C HATypaJbHBIM U LEJIbIM
nokasareneMm, rpaduk KOpHS N-0il cTemneHu Kak (PYHKIMM OOpaTHOM CTENEeHH C
HaTypaJlbHbIM MOKA3aTEJIEM;

ONepUpOBaTh TMOHATUSAMU: JIMHEHHAs, KBaJpaThyHas U APOOHO-TMHEHHas
(GYHKIIUH, BBIMOJTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO OIEpPUPOBATh MOHATUAMH: TIOKa3aTelbHas M Jiorapudmuyueckas
(GyHKIIMK, WX CBOWCTBA W TpaUKd, HMCHOIB30BATh UX TpadUKU JUIsl PEIICHHS
YpaBHEHUM;

CBOOOJIHO ONEpUPOBaTh MOHATHSMH: TPUTOHOMETPUYECKAs OKPYXKHOCTb,
oIpeieJIeHUe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh Tpapukd (QyHKUIMH U1  UCCIEOBaHMUSA IPOLECCOB U
3aBHCHMOCTEHW NpHU PELIEHUH 3343y U3 JPYrUuX Y4eOHBIX NHPEIMETOB U peaibHOMN
’KU3HU, BBIPAKaTh (POPMYJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Havayia MaTeMaTH4eCKOro aHAJIM3A:

CBOOO/IHO ONEpUpOBaTh MOHATHSAMH: apu(pMeTHYeCKass U TeoMeTpuyecKas
nporpeccusi, 6ECKOHEYHO YyObIBaloIIasi reoMeTpuyecKas MpOrpeccHsi, JUHEUHBIN u
HKCIOHEHUUATBHBIA pOCT, POpMysa CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

UCIIOJIB30BaTh IPOrPECCUM I PELIEHUS pPEAJbHBIX 3a7a4 [PUKIATHOTO
XapaKTepa;

CBOOOJIHO OMEpPUPOBATH MOHATHIMH: MOCIEIOBATEIHHOCT, CIIOCOOBI 3aJaHHS
IIOCJIEIOBATEILHOCTE, MOHOTOHHBIE M  OrPaHUYEHHBIE I1OCJIEI0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apO’KJICHHUS MaTEMaTHUECKOTO aHAIN3a Kak aHalu3a 0ECKOHEUHO
MaJblX;

CBOOO/IHO ONEpUPOBATh MOHATUSMU: HEMpPEpbIBHbIE (DYHKIMHU, TOUKH pa3pbiBa
rpaduka GyHKIHHU, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO ONEpUpPOBaTh MOHATHEM: (YHKLMs, HENpepblBHAs Ha OTPE3KeE,
MIPUMEHSATH CBOMCTBA HENPEPBIBHBIX (DYHKIMH JJI peLIeHUs 3a/1aY;
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CBOOOJIHO OTNEPUPOBATH MOHITUSMHU: MEpBasi U BTOPask MPOU3BOAHBIE (PYHKIINH,
KacarenpHas K rpaduky QyHKLINH;

BBIYUCIIATH TPOU3BOJAHBIE CYMMBI, POU3BEACHHUS], YACTHOTO U KOMITO3ULIMH JIBYX
GbyHKIMHI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIb30BaTh TE€OMETPUYECKUM W (PU3MYECKUI CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHosxecTBa U JIOTMKa:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, ONEPALMU HAJl MHOKECTBAMH;

UCITIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar i OMUCAaHUS pPEabHBIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUEOHBIX PEIMETOB;

CBOOOJHO OIEpUPOBATH MOHATHAMU: OIpejelieHne, Teopema, YypaBHEHHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMaTHYE€CKOTro OOBEKTa, JA0Ka3aTeIbCTBO, PABHOCHIIbHbBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy o6yuenus B 11 KJjacce oOydYaromuiicsi TOJYUYUT CIEAYIONINE
NpeIMETHBIE PE3YNbTATHI 110 OTACIBHBIM TEMaM pabouelt mporpaMmbl yueOHOTo Kypca
«Anrebpa u Havyajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: HATYpaJbHOE M IIEJI0€ YHCIIO, MHOXKECTBA
HaTypaJbHbIX U LEJIBIX YHUCEJ, HUCIOJIb30BaTh NMPU3HAKUA JECIUMOCTU LEIBIX YHUCET,
HOJl m HOK HarypanbHbIX 4MCeN ISl pELICHUs 3aJady, MPUMEHSTh alrOPUTM
EBxnuna;

CBOOOJHO OMEPUPOBATH TOHATHEM OCTaTKa TI0 MOJYJIO, 3aIlUChIBATh
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX MIO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OIEpUPOBATh TMOHATHUSAMU: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMIUICEKCHBIE 4YHCIa B anreOpandyeckoil u
TPUTOHOMETPUYECKON (hopMe, BBIMOIHATH apu(DMETHUECKHE OIepaluu C HUMU U
M300pakaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH MOHATHSAMHU: HWPpPANMOHATIBHBIC, TOKa3aTeIbHBIE U
norapuMUYECKUe HEPABCHCTBA, HAXOAUTh WX PEIICHUS C TIOMOIIBIO0 PABHOCUIIBHBIX
IIEPEX0/I0B;

OCYIIECTBIISITH OTOOp KOPHEH TIPH PEIICHNH TPUTOHOMETPUIECKOTO YPABHECHHS,;

CBOOOJIHO  OMEpPHpPOBaTh TOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO,
MPUMEHSATh  HeoOXomumble  (GOPMYNIBI I PEHIEHWUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYMHOCTh YPaBHEHHU U
HEPABEHCTB, PAaBHOCWJIbHBIE CHUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJHWTh PEUICHUS
CHUCTEMBl U COBOKYNHOCTEW PALMOHAJIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTEIbHBIX H
JnorapuMUYECKUX YPaBHEHUI U HEPABEHCTB;
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penaTh panroHaIbHBIC, UPPAIMOHATBHBIC, TIOKA3aTEIbHBIC, JOTapU()MHUUCCKIC
U TPUTOHOMETPHUYECKHE YpPAaBHCHHWS W HEPABEHCTBA, COJCPKAIIAE MOIYIU U
napameTpsl;

MPUMEHATh TpauUecKue METONbI JJIS PEHICHUS YpaBHCHWN M HEPABEHCTB, a
TaKXkKe 3a/1a4 C mapaMeTpamu;

MOJICIIUPOBATh peajbHbIC CUTYAITUHN HA SI3BIKE areOPbl, COCTABIISATH BBIPAKEHUS,
yYpaBHCHHS, HEPABCHCTBA W WX CHUCTEMBbl IO YCJIOBHIO 3aJlayd, HCCIIEI0BATh
MMOCTPOCHHBIC MOJICIM C MCIOJB30BAHMEM ammapara ajnreOpbl, HHTEPIPETHPOBATH
TIOJTYYCHHBIN pe3yJIbTaT.

DyHKIUH U TPaPUKH:

CTpOUTh TpaduKH KOMIIO3MIHMK (YHKIIMHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HMITUH JIBYX () YHKITHIA;

CTPOUTH TCOMETPUYCCKHE 00pa3bl YPaBHCHUH W HEPABEHCTB HAa KOOPIUHATHOMN
TUIOCKOCTH;

CBOOOTHO ONIEPUPOBATH MOHATUAMHU: TPAPUKH TPUTOHOMETPHUCCKUX (PYHKITHH;

NPUMCHATh (PYHKIMK JUISI MOJCIMPOBAHUS M HWCCJIACAOBAHHS PCATbHBIX
TPOIIECCOB.

Hauyana maTeMaTH4eCcKOro aHAJIM3a:

MCTIOJIh30BaTh MMPOU3BOIHYIO JIJISI HCCIIEOBaHUsI GYHKIIMM HA MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJWUTh HAauWOOJbIIEe W HaWUMEHbIIEe 3HAYCHUs (PYHKIUM HEMPEephIBHOW Ha
OTpEe3Ke;

UCTIOJIh30BaTh MPOU3BOIAHYIO JUJIi HAaXOXKIACHHUS HAWIYdIIero pEImIeHUS B
NPUKIATHBIX, B TOM YHCJIE COIMAIBHO-DKOHOMHUYECKHX, 3aJa4ax, JUIs ONpEeICIICHUS
CKOPOCTH W YCKOPEHHUSI MpoIiecca, 3aJaHHOro (hOpMYyIIoil il TpaduKoMm;

CBOOOJIHO OTIEpUPOBATH MOHATUSMHU: IEPBOOOpa3Hasi, ONPEACIEHHBIA HHTETPAT,
HAXOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (PYHKIMH W BBIYUCIATH HHTETpAN II0
dbopmyne Hprorona-Jlelionua;

HAXOUTh TUIOMIAIH TIOCKUX QUTYP U OOBEMBI TEJl C TOMOIIBIO0 MHTETpaa;

UMETh TIPEACTABICHHE O MATeMAaTHYEeCKOM MOJISTUPOBAHUA Ha TIpUMEpe
coctaBiieHus MU PepeHIHATbHBIX YPaBHEHUH;
peniaTh NPUKIATHBIC 33291, B TOM YHCIIE COMMATIBHO-DKOHOMHYECKOTO H
¢du3rIecKoro xapakrepa, CpeACTBAMU MATEMATHIECKOTO
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoaunvecTBo
JacoB
Ne HaunmeHoBaHMe pa3aeiioB DJIeKTpOHHbIe (LH(ppPOBbIE)
/| ¥ TeM NPorpamMmbl o0pa3oBaTejibHbIE PeCypChl
MHOX€eCTBO 24
EACTBUTEIBLHBIX YKCEIL.
AKNACC https://www.yaklass.ru/p/algebra/10-
1 MHoro4jeHsl. lass
PammmonanbHbie ypaBHEHUS -
H yp P3LWL https://resh.edu.ru/subject/51/10/
1 HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX YPABHEHUN
OYHKIUU U TPAPUKH. 12 AKNACC https://www.yaklass.ru/p/algebra/10-
2 CrenenHnas GyHKIUS C klass
[EJIEIM [IOKa3aTeIeEM P3LWL https://resh.edu.ru/subject/51/10/
ApudMeTnuecknii KOpeHb 15
o AKNACC https://www.yaklass.ru/p/algebra/10-
3 N-0H CTEIEHM. lass
UppanmonanbHbie
ppan P3LWL https://resh.edu.ru/subject/51/10/
ypaBHEHUSA
10 AKNACC https://www.yaklass.ru/p/algebra/10-
4 [TokazarenpHas QyHKITHSA. lass
IToka3aTenbHBIE ypaBHEHHUS
yp POLW https://resh.edu.ru/subject/51/10/
Jlorapudpmuueckas 18
AKNACC https://www.yaklass.ru/p/algebra/10-
byHKIIHS.
5 7 o ccKite klass
orapuMHUIECKH
P POLW https://resh.edu.ru/subject/51/10/
ypaBHEHUS
22 AKNACC https://www.yaklass.ru/p/algebra/10-
5 TpuroHomerpuyeckue lass
BEIPAKEHHUSI U YPaBHEHUS
p P P3LWW https://resh.edu.ru/subject/51/10/
10 AKNACC https://www.yaklass.ru/p/algebra/10-
ITocnenoBaTensHOCTH U
7 klass
MIPOrPECCUN —
porp P3LWW https://resh.edu.ru/subject/51/10/
20 AKNACC https://www.yaklass.ru/p/algebra/10-
8 HenpepsiBHbie hyHKITHH. lass
IIpon3BoaHas —
P A P3LWW https://resh.edu.ru/subject/51/10/
9 [ToBTOpEeHue, 060061ICHNE, 5
CUCTEMATHU3AIUA 3SHAHUN
OBIIEE KOJIMYECTBO HACOB 136

I10 ITPOTPAMME
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https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass

11 KVIACC

HanMenoBanme KosnnyectBo | DuexkTpoHHble (HudpoBbie) 00pa3oBaTebHbIE
Ne 4acoB pecypcebl
pa3jiesioB U TeM
n/n
NPorpamMmbl
22 AKNACC
UccnenoBanme
. https://www.yaklass.ru/p/algebra?YkiShowAll=1#program-
1 (YHKIMI ¢ TOMOIIBIO
. 11-klass
MIPON3BOTHOM
p 8 P3LWL https://resh.edu.ru/subject/51/11/
12 AKNACC
9 [TepBooOpaznas u https://www.yaklass.ru/p/algebra?YklShowAll=1#program-
HHTETpal 11-klass
P3LWL https://resh.edu.ru/subject/51/11/
I'padukn 14
P (1) AKNACC
TPUTOHOMETPUIECKUX
3 https://www.yaklass.ru/p/algebra?YkIShowAll=1#program-
3 ymcuit. 11-klass
TpuroHoMeTpHuuecKue
p p P3LWL https://resh.edu.ru/subject/51/11/
HEpaBEHCTBA
Hppanmonanbuble, 24 AKNACC
4 MOKa3aTeabHBIC U https://www.yaklass.ru/p/algebra?YkIShowAll=1#program-
norapudmudeckue 11-klass
HEPaBEHCTBA POLW https://resh.edu.ru/subject/51/11/
10 AKNACC
https://www.yaklass.ru/p/algebra?YkIShowAll=1#program-
5 KommiexcHsie uncita
11-klass
POLW https://resh.edu.ru/subject/51/11/
10 AKNACC
5 HarypanbHble u https://www.yaklass.ru/p/algebra?YkiShowAll=1#program-
LIeJIBIC YHuCia 11-klass
P3LW https://resh.edu.ru/subject/51/11/
CucreMsl 12
panyoHaNbHBIX, AKNACC
7 HppalMOHAIIbHBIX https://www.yaklass.ru/p/algebra?YkiShowAll=1#program-
IMOKA3aTENbHbIX U 11-klass
TorapupMUIECKIX P3LWW https://resh.edu.ru/subject/51/11/
YpaBHEHUH
16 AKNACC
3 3agaud ¢ https://www.yaklass.ru/p/algebra?YkIShowAll=1#program-
napamMeTpamMu 11-klass

P3LW https://resh.edu.ru/subject/51/11/
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[ToBTOpEHUE, 16
9 000011IeHNE,
CHCTEMAaTH3aIHs
3HAHUU
OBILIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME
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HOACHUTEJIBHAA 3AIINCKA k yueOHOMYy Kypcey «I'eomerpus»

['eomeTpus sBIAETCS OJHUM W3 0a30BBIX KYPCOB Ha yPOBHE CPETHETO OOIIEro
oOpa3oBaHusl, Tak Kak oOecre4rMBaeT BO3MOXHOCTh HW3YUYCHHsS] JAUCHUILUIUH
€CTCCTBEHHO-HAYYHOW HAMPABICHHOCTH W TMPEAMETOB TyMaHUTAPHOTO IIHKIIA.
[TockoNbKy JOTHYECKOE MBIIUICHUE, (OPMUPYEMOE TP M3YYCHHH 00YJaroIuMUCS
MOHATHHHBIX OCHOB T€OMETPHH, TPU JOKA3aTEILCTBE TEOPEM M IIOCTPOCHHUH IIETIOYKH
JIOTUYECKUX YTBEPIKICHUHN TIPH PEIICHUH T€OMETPHUCCKHUX 3a/1ad, YMCHHE BBIJIBUTATh
M OIpoBepraTh THUIOTE3bI HEMOCPEJICTBEHHO HCIIONB3YIOTCS TPU PEHICHUU 3aaad
€CTECTBEHHO-HAYYHOTO ITMKJIa, B YaCTHOCTH (PU3MYECKHUX 3a/1aY.

Llens ocBoeHMs TporpaMmbl ydeOHOTO Kypca «I'eomeTpus» Ha yriyOoJéHHOM
YPOBHE — Pa3BUTHEC WHIWBHIYAJIbHBIX CIIOCOOHOCTEH OOYYarOUUXCs MPU U3YYECHUU
IrCOMETPUHU, KaK COCTABJIAIONICH TpeIMeTHOH obmacth «Marematuka U
nH(POpPMATHKa» Yepe3 00eCredeHNUEe BO3ZMOXHOCTH MPUOOPETEHUS M HUCIIOh30BAHUS
0osiee TIIyOOKHUX FEOMETPUYCSCKUX 3HAHUN M JICUCTBUM, CICIU(UIHBIX T€OMETPUH, U
HEOOXOJUMBIX IS YCIICIIHOTO MPOQGECCHOHAIBHOTO 00pa30BaHMs, CBS3aHHOTO C
UCITOJIb30BAHMEM MAaTEMaTHKH.

[TpriopuTeTHRIMM 3aJja4aMH  Kypca TE€OMETPUU Ha YIIyOJEHHOM YpOBHE,
PaCIIMPSIONIMMH ¥ YCUIUBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuiupeHyue TpeACTaBiICHUS O Te€OMETPUU KaK YacTH MHUPOBOU KYJIbTYphl U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIINX MaTeMAaTHIECKUX MOJACIISIX, TTO3BOJISIOIINX ONMUCHIBATh U U3y4aTh Pa3HbIC
SBICHUS OKPYXAIIIEero MHpa, 3HAHWE TOHATHHWHOIO ammapara [0 pasaelny
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopMupoBaHuEe YMEHHS BJIQJCTh OCHOBHBIMH IOHATUSIMHU O TIPOCTPAHCTBEHHBIX
¢urypax M UX OCHOBHBIMH CBOMCTBaMH, 3HaHHWE TeopeM, (opMyn M yMmMeHHE HX
IPUMEHATh, YMEHHUS JIOKa3bIBaThb TEOPEMBI M HAXOJUTh HECTAHJAPTHBHIE CIIOCOOBI
peleHus 3a1ay;

dbopMupoBaHuEe YMEHHS pacliO3HAaBaTh HA YEPTEKaX, MOJCIAX U B PEaIbHOM
MHpE MHOTOTPAHHHMKH W Tejla BpaIleHUs, KOHCTPYUPOBATh T€OMETPUICCKHUE MOJICIIH;

dbopMupoBaHUe TOHUMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO TIOCTPOCHUS
MaTeMaTH4YeCKUX TeOopui, (GopMHpOBaHHWE ITOHUMAHHS POJIM AKCHOMATHKU IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIAJCTh METOJAMH JOKA3aTeIbCTB W aJITOPUTMOB
peIeHns, YMEHHUSI UX MPUMEHSTH, TIPOBOJIUTh JI0KA3aTCIbHBIC PACCYXKIACHUS B XOJIEC
peIIeHNs CTEPEOMETPHUCCKUX 3ada4 M 3a7ad C MPAKTHYCCKUM COJICpIKaHHUEM,
dbopMupoBaHUE MPEICTABICHUS 0 HEOOXOIUMOCTH JOKA3aTeIIbCTB IPH 00OCHOBAHUHU
MaTeMaTHYCCKUX YTBEPXKJICHUN M POJIM aKCHOMATHUKH B MPOBEJICHUH JI¢TyKTHBHBIX
pacCyXJICHUM;
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pa3BUTHE W  COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
crocoOHOCTe O0ydYaromuxcs, MO3HABATEILHON aKTUBHOCTU, HCCIIEI0BATEIBCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HHTEpEca K U3YICHHIO TEOMETPHH;

dopmupoBanue (GYHKIIMOHATHHOW T'PAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMCHHS pAacllO3HABaTh TWPOSBIICHHUS TEOMETPUUECKHX IMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEANbHBIX JKHU3HEHHBIX CHTYAIlUAX W TMPU H3YYCHUH JAPYTHX
y4EeOHBIX  MPEIMETOB, TPOSBICHUS  3aBUCUMOCTEH HW  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS pPEABHBIX CHUTYyaIlud, WCCICIOBAHUS IIOCTPOSHHBIX MOJICICH,
WHTEPIPETAIUN TTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJICPKATCIBHBIMU JTUHUSAMH y4eOHOTO Kypca «I'eomeTpusi» B 10—
11 knmaccax siBasitores: «IIpsiMble U TIJIOCKOCTH B TIPOCTPAHCTBE», « MHOTOTPaHHUKH,
«Tena Bpamenus», «BekTOpbl W KOOPAMHATHI B IMPOCTPAHCTBE», «JIBUKCHUS B
TIPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TtpebGoBaHHE «yMETh OIEPUPOBATH
HOHSITHSIMUY, PEICBAaHTHBIMHM I'€OMETPHUH HA YTIyOoJnéHHOM ypoBHE oOy4eHms B 10—11
KJaccaX, OTHOCHTCS KO BCEM COJEP)KATeIbHBIM JIMHHSIM Y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTHYECKUX YMEHHUH pacpeIeseTCsl HE TOJIBKO TI0 COJIePKaTeIbHbIM
JUHUSAM, HO H 10 rogaMm oOydenus. Copeprkanue oOpa30BaHHUs, COOTBETCTBYIOIIECE
NPEeIMETHBIM  pe3yibTarTaM oOcBoeHHMs DeaepanbHOM  pabodeid  IpOrpaMMel,
pacnpenenéHHBIM 0 TojlaM O0y4YeHHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOMpOcaM oOOydarouuecss o0palaiuch
HEOJIHOKpPaTHO. OTO TIO3BOJIAET OPraHU30BaTh OBJIAJCHHE TE€OMETPUUECKHUMU
NOHSATUSIMU W HaBBIKAMHU TMOCJEAOBATEIbHO U TOCTYNaTeNIbHO, C COOJIOJEHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAaTh B OOIIYIO CHCTEMY
TCOMETPUYECKUX MPEICTABICHUN 00yUarOImMXCs, paciiupss U yriuyomss e€, oopasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK M3y4EHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE IMO3BOJISECT:

co3math  ycioBus g auddepeHnuanuu  OOy4eHHS,  TOCTPOSHUS
WHIUBUIYaTbHBIX 00pa30BaTEIbHBIX MPOTPAMM, O0ECTICUUTh YTIIYOJIEHHOE U3yUeHUE
TeOMETPHUU KaK COCTaBIIAOINIEH yueOHOro peameTa «MaTemaTukay;

MOATOTOBHUTH O0YYAIONIUXCS K MPOJAOHKCHUIO U3YYCHHUS] MATEMATUKHU C YIETOM
BBIOOpa Oynymiel mpodeccuu, oOecreurnBas MPEEMCTBEHHOCTh MEXIY OOIIMM H
po¢eCCHOHATILHBIM 00Pa30BaHUEM.

Ha nzyuenune yuebnoro xypca «l'eometpusi» Ha yriy0iaéHHOM YpOBHE OTBOJIUTCS
204 yaca: B 10 xnacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca
B HEJIEJIO).

25



COIAEPKXAHHUE OBYYEHMUS yyeoHoro kypca «I'eomerpusp»

10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATHUS CTEpeOMETPUU. TouKa, Mpsamas, IIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCHMOMAaTHUYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CIIEJICTBUA U3 HUX.

B3anMHOE pacnosiokeHrne npsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMNECH,
napasuieibHbIe U CKpeluBatomuecs npsiMbie. [Ipu3Haku CKpeluBarOIIUXCs TPSMBbIX.
[TapannenbHOCTh NPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MAapAJICIbHBIC MPSMbBIC B
MPOCTPAHCTBE, MAPALICIIBHOCTD TPEX MPSAMBIX, MAPAIUICIBHOCTh MPSIMOM U IJIOCKOCTH.
[lapannenbHoe W IIEHTPaJIbHOE MPOEKTUPOBaHHUE, M300paxkeHue Quryp. OCHOBHbBIE
CBOICTBa MapaJljIeNbHOIO MpoeKTUpoBaHus. M3o0paxkeHue puryp B mapauienbHON
NPOEKIMU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YrOJd MEXAY NPSMBIMU B
npoctpaHcTBe. [lapamienbHOCTh TUIOCKOCTEN: MapajuielibHbIe MIOCKOCTH, CBOMCTBA
napajuieNIbHbBIX TIocKocTel. [IpocTeiiume npocTpaHCTBeHHBIE (PUTYPHI HA TIIOCKOCTHU
TeTpa’aAp, Napajuieenunes], HOCTPOEHUE CEUCHHIA.

[lepneHAUKYISAPHOCTh NMPAMON M IUIOCKOCTH: MEPHEHAUKYISPHBIE MNPSIMbIE B
IPOCTPAHCTBE, NMPSAMbBIE MapajuIeNIbHbIE U MEPIECHINKYIISIPHbIE K TUIOCKOCTH, MPU3HAK
NEPHEHIUKYISPHOCTU NMPAMOM U MIIOCKOCTH, TEOpEMaA O NMPAMON NEPHEHIANKYIIIPHON
I0CKOCTH. OpTOTOHAIBHOE NPOEKTUpOBaHUE. [lepneHIuKylIsip ¥ HAKJIOHHBIE:
paccTOsIHUE OT TOYKHU A0 MIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 INIOCKOCTH, TPOCKIUS
buryppl Ha  TUIOCKOCTh.  [lepmeHAuKYISIPHOCTh  IJIOCKOCTEH:  MpHU3HAK
NePHEHIUKYISIPHOCTU ABYX MIocKocTeil. Teopema o TpExX nmeprneHanKyaspax.

VYTl B IPOCTPAHCTBE: YOI MEXAY NMPSIMON U INIOCKOCTBIO, IBYTPAHHBIN yIOJL,
JIMHEMHBIN yroJl AByrpaHHOro yria. TpéXrpaHnHblii 1 MHOTOrpaHHbIe yribl. CBOWCTBA
IUIOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBAa IJIOCKUX M JIBYTPaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHUHYCOB JUIsI TPEXTPAHHOTO YIJIa.

MHororpaHHMuKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpasHHuka. Ilpusma: n-yrospHas
mpu3Ma, MpsiMas U HaKJIOHHAs MPU3MbI, OOKOBas M TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, TpsAMOYTOJIBHBIM NapasUIeeue] U ero cBorucrea. Kparuaiimme
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. Ilupamuga: N-yrojgpHas nupamujaa, NpaBUbHAsS U yCE€UEHHas
nupamuabl.  CBoiictBa pé0ep W OOKOBBIX TpaHEH NPABWIBHOW MHUPaAMUJIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IIPaBWIbHAS NIpU3Ma W MPABUJIbHAS IHUpPaMHUAA,
MpaBUJIbHAS TPEYTOJIbHAS TUPaMU/Ia U IPaBUIIbHBIN TeTpadip, Kyo. [IpeacraBienue o
MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’p, AOJECKAIP U UKOCADIP.
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Bbrunciienne 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM M TOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IJIOLIAIb
OCHOBaHHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM mpu3Msbl. [lnomans 0okoBoM
IIOBEPXHOCTH W IOBEPXHOCTH IPABWIBHOM MHPAMHUIBI, TEOpEMa O IUIOIIAAU
YCEYEHHOU TUPaMHUIBI.

CummeTpuss B IPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUM  IPaBUJIBHBIX
MHOTOTpaHHUKOB. CHMMETpHUsT B NIPaBWJIBHOM MHOTOTPaHHHUKE: CUMMETPHUS
napajuielienunea, CHUMMETPUS NPaBWIBHBIX IPU3M, CHUMMETpUS IPABUIBHOU
MAPAMHUJIBI.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPbl KOJUIMHEAPHBIC, COHAINPABJICHHBIE W MPOTUBOIIOJIOKHO HAIMPABICHHBIC
BEKTOpBbI. PaBeHCTBO BEKTOPOB. JIEHCTBUSI C BEKTOpPAMM: CJIOKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BeKTOpa Ha yucio. CBoiicTBa
CIOXKEHHsI BeKTOpoB. CBoiCTBA YMHOXEHHMS BeKTOpa Ha uyucio. IloHsTue
KOMILUTaHApHbIE BEKTOpPHL. [IpH3HaK KOMIUIAaHApPHOCTH TPEX BEKTOpOB. IIpaBuio
napajuiesienanena. Teopema O pasiloKEHMM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. IIpsAmoyrosibHasi cucremMa KOOpPAWHAT B MpocTpaHcTBe. KoopanHatsl
BeKTOpa. CBA3b MEK/ly KOOPJIMHATAMHU BEKTOpPA U KOOPAUHATAMH TOUYEK. YTOJI MEXKIY
BeKkTopamu. CKaJIIpHOE IIPOU3BEIEHUE BEKTOPOB.

11 KIIACC

TeJsia BpamueHus

[TonsTus: HWIMHAPUYECKAss TOBEPXHOCTh, KOHHMYECKas  IMOBEPXHOCTD,
cheprueckasi MOBEPXHOCTh, OOpa3yromue MoBepxHoCcTel. Tena BpaleHus: MIIHHIIP,
KOHYC, YyCEU€HHBIM KOHYC, cdepa, map. Bzaumuoe pacmosioxeHue cdepsl H
IJIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. M3o0paxkeHue Tey BpalleHUs Ha
miockocT. Pa3BépTka muuHapa u konyca. CummeTtpus chepsl U mapa.

O0béMm. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIHOTO MapajuieNienumnesia u ciaeacTBus u3 He€. O0BEM MpsIMOi M HAKITOHHOM
MIPU3MBI, [IWJIMHIPA, MUPaMUILl 1 KoHyca. OO0BEM 11apa U IMapoBOro CETMEHTA.

KomOuHamuyu Tenm BpalieHWss W MHOTOrpaHHUKOB. Ilpu3ma, BhnmcaHHas B
LUUJIUHIpP, ONMCaHHAs OKOJIo nuiuHpa. [lepeceduenne cdepsl U mapa ¢ mI0CKOCTHIO.
Kacanne mapa u cdepsl miockocTpio. [loHATHE MHOTOTpAaHHUKA, OTIMCAHHOTO OKOJIO
cdepsl, chepbl, BNUCAHHONW B MHOTOTPAHHHK WJIM TEJIO BPAICHUS.

[Inomans MOBEPXHOCTH IWIIMHIpPA, KOHYyCa, TUIOMAAb chephl U e€ YacTe.
ITonobue B mpocrpancTBe. OTHOImICHHE O0O0BEMOB, TUIOMIAACH TMOBEPXHOCTEH
nogooubIx ¢uryp. IlpeoOpasoBanme mnomoOusi, romoreTus. Pemienue 3amad Ha
IJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.
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[TocTpoenune ceyeHuid MHOTOTPAHHMKOB M TEJNl BpalEHHUS: CEUCHUS LUIUHIpA
(mapaJiyieIbHO Y MEPICHANKYIISIPHO OCH), CEUCHUS KOHYca (TTapajuiebHbIE OCHOBAHUIO
Y IPOXOJISIIHNE YEePE3 BEPIINHY ), CEUCHHUSI IIapa, METOJIbI MIOCTPOCHUSI CEYECHUN: METO/
CJIEI0B, METOJI BHYTPEHHETO POEKTUPOBAHHUS, METOJI IIEPEHOCA CEKYILEN INTIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekrtopsl B mpoctpanctBe. Onepanuu HaJl BeKTopamMu. BekTopHOoe YMHOXKEHHE
BEKTOpPOB. CBONCTBA BEKTOPHOTO YMHOXKEHUS. [IpsMoyroipHas cucremMa KOopIMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. PasnokeHue BekTopa mo  Oasucy.
KoopannaTHO-BEKTOPHBINA METO] TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs B IPOCTPAHCTBE

JIBwxkenust mpoctpaHcTtBa. OtoOpaxkeHus. [IBKeHHsT W PaBEHCTBO (Quryp.
OO6mue cpoiicTBa JABWKEeHMH. Buabsl JBWKEeHMI: mMapajyiebHBIA  MEPEeHOC,
IEHTpaJbHAsl CUMMETpHUsI, 3€pKajibHas CHUMMETPHS, TOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noxoo6us. [Ipsimas u chepa Ditnepa.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJTHO OTIEPUPOBATH OCHOBHBIMH MOHATHUSIMU CTEPCOMETPHUH TIPU PEIICHUH
3a/1ay ¥ MPOBEJICHUU MAaTEMATHYECKUX PACCYKICHU;

e TPUMEHATH AKCUOMBI CTEPEOMETPHH U CIEACTBUS W3 HUX IPHU PEIICHUU
reOMETPUUECKUX 3a/1a4;

e KJIAacCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YTJIaMU B MPOCTPAHCTBE:
MEXIY IPSIMBIMH B IIPOCTPAHCTBE, MEXTYy MPSAMOHN U TUIOCKOCTHIO;

e CBOOOJHO OTEPUPOBATH MOHITHIMHU, CBA3aHHBIMH C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (TIpHU3Ma,
nUpaMuIa, MPSIMOYTOJIbHBIN Napasiiesienune, Ky0);

e KJIACCH(PUIIMPOBATH  MHOTOTPAHHHWKH,  BBIOMpass  OCHOBaHUS A
KJIaCCH(pUKAITUY;

e CBOOOJHO  OMEpPUPOBATH  MOHATUSMH,  CBSI3AHHBIMH C  CEUCHHEM
MHOT'OTPaHHUKOB TJIOCKOCThIO;

e BBIMIOJIHATH MapaJUIEIbHOE, IIEHTPATBHOE U OPTOTOHAIHHOE MPOCKTUPOBAHKE
buryp Ha MIOCKOCTH, BHIMOTHATH U300paKeHUS PUTYD HA IIIOCKOCTH;

e CTPOWTH CEYCHHS MHOTOTPAHHUKOB Pa3IUYHBIMH METOJIAMH, BBITIOIHSATH
(BBIHOCHBIC) TIIIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BH]T
CBEpXY, COOKY, CHU3Y;

e BBIYUCIISATH IUIONIAIA MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUpaMUa),
FEOMETPUUECKUX T C IPUMEHEHUEM (HOPMYIT;
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CBOOOJTHO ONEPUPOBATH MOHATUSAMH: CHMMETPHUS B MPOCTPAHCTBE, LICHTP, OCh
U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBL;
CBOOOJHO OMNEpUPOBaTh MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH AEHCTBHS HaJl BEKTOPAMHU;

pemaTe 3aJadyd  Ha JI0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOIIEHUH U
HAXOXKJICHHE TE€OMETPUYECKUX BEIUYUH, IPUMEHSS U3BECTHBIE METOMBI MIPU
pEelIEHNH MaTEMAaTUYECKUX 3a/1ad IIOBBIIIEHHOTO M BBICOKOIO YpPOBHSA
CJII0KHOCTH;

OPUMEHATh  MPOCTEMIINE MPOTPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, MpPeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (uUrypax, TMpeJCTaBICHHYIO Ha
YepTekax U pUCyHKax;

IPUMEHATH NOJIYYEHHBIE 3HAHUS Ha IPAKTHKE: CPABHUBATH U AaHAJIM3UPOBATh
peanbpHbIE CUTyallld, MPUMEHATh U3YUYEHHBIE MOHSATUS B IPOLIECCE MOUCKA
pElIeHUs] MaTeMaTU4YeCKd CHOPMYITUPOBAHHON MPOOIEMbI, MOJAEIUPOBATH
peanpHbIE CUTyallUM Ha A3bIKE TE€OMETPUM, HCCIEA0BATh IMOCTPOEHHBIE
MOJENH C UCIOJIb30BAHUEM F'€OMETPUUYECKUX MOHATUM M TEOpEM, aIrapara
anreOppl, pemarh NOPAKTUYECKHUE 3a/laud, CBSI3aHHbIE C HAX0XIECHUEM
F€OMETPUYECKUX BEINYUH;

UMETh MpPEJCTaBICHUs 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUU Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHS TEXHOJIOTHUH.

K xonity 11 kiacca oOyqaronuiicst HAy9UTCS:

CBOOO/IHO OIEPHPOBATh TIOHSATHSAMH, CBS3aHHBIMH C IHJIUHAPUICCKOHN,
KOHUYECKOM U c(hepuuecKorl IOBEPXHOCTSAMH, OOBICHATH CIIOCOOBI
IOy YCHYS;

OIIEPUPOBATh MOHITHSIMHE, CBSI3aHHBIMH C TEIAMH BpAIICHUS: ITAIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tella BpamieHus (IUIUHIP, KOHYC, cdhepa U map) U 0ObICHATh
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEphl U MIIOCKOCTH;
BBIUUCTISITH BEJIMUUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEI BPAIICHUS, O0BEMBI
W IUIOMAQaY  TOBEPXHOCTEH MHOTOTPAHHWUKOB W TN  BpalleHWUS,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH TMOHSTHUSMH, CBSI3aHHBIMH C KOMOWHAITUSIMU Te
BpalllecHWsI U MHOTOTPAHHWKOB: MHOTOTPAHHHK, BIHCAHHBIA B cdepy H
OMMCaHHBIA OKOJO cdephl, chepa, BIHcaHHAsT B MHOTOTPAHHUK WM TEJIO
BpAIIICHHUS,;
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BBIUUCISATh COOTHOLIEHUS MEXIY IUIOMIAJsIMU MOBEPXHOCTEN M 00BEMaMU
MMOJOOHBIX TEI;

M300pakaTh U3ydaeMble (PUTypbI, BBIMOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHMsI TeJl BpalleHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
OPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (uUrypax, TMpEJCTaBICHHYIO Ha
YyepTexax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiaTb reOMeTpUUYECKHUE 3a/1a4i Ha BBHIYMCIICHHE YIJIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMU, BBIYMCIIEHHUE PACCTOSHUM OT TOUYKHU J0 MIOCKOCTH, B 1IEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a TPHU PEILICHUU;

CBOOOJHO OMEpUPOBATH TMOHATHSIMH, CBSI3aHHBIMU C JBHXKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBIMOJHATh M300paXKeHHs] MHOTOTPAHHUKOB M TeJl BpalleHUs MpH
napajyieIbHOM — TIEpeHoce,  IEHTPajJbHOM  CUMMETpPUH,  3€pKajbHOM
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPAMOU, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOI'PAaHHHUKOB M TEJl BpALICHUS: CEYECHMs LWIMHIpA
(mapajyIeIbHO M NEPIEHANKYJISPHO OCH), CEYEHMsI KOHyca (TapajiesibHble
OCHOBaHHIO U MPOXOALINE YepE3 BEPLINHY ), CEUEHUS 11apa;

UCIIOJIB30BaTh METOABI IIOCTPOCHHS CEYEHWIl: METOJA CJEN0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TUIOCKOCTH;
JOKa3bIBaTh FEOMETPUUECKHE YTBEPKICHHUS;

IPUMEHSATh T€OMETpUUECKUE (PaKThI JIs1 PEIIEHUsI CTEPEOMETPUUYECKUX 3a/1aY,
IPEAIONAraX HECKOJIBKO IIArOB PEUICHUs, €CJIM YCIOBHUS IPUMEHEHHUS
3a/1aHbI B IBHOW U HESIBHOU (hopme;

pemiatb 3ajJayd  Ha J0Ka3aTelIbCTBO MATEMATHYECKMX OTHOLICHUH U
HAXO0XJAEHUE F'€OMETPUUECKUX BEJINYMH;

OPUMEHATh IPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHSATH MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH, AaHAJTU3UPOBATh U
OLICHMBATh pEalbHbIE CUTYALMH, IPUMEHATh U3yUYEHHBIE ITOHATHUS, TEOPEMBI,
CBOICTBaA B IpOIECCE MOMCKA PEIICHU MaTeMaTH4eCKu c(HhOpMYyITHPOBAHHOMN
npoOsieMbl, MOJEIMPOBATh peajbHbIE CHUTyallUd Ha $A3bIKE T'€OMETpPHUHU,
UCCIIEI0BAaTh IOCTPOEHHBIE MOJEIN C HCIOJB30BAHMEM TI€OMETPHYECKUX
HNOHATUH W TeopeM, ammapaTta anreOpbl, pemaTh MNpPaKTUYECKHe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYUNH;
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MMETh TMPEJICTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.

TEMATHYECKOE IINTAHUPOBAHHUE

CHCTeMaTHu3alus 3HaHuH

10 KIIACC
Koanue
Ne HaumenoBanue
CTBO DJlIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTe/bHbIE
n/ pa3aeyioB U TeM
4acoB pecypcbl
n NPorpamMmbl
23 P3LL https://resh.edu.ru/subject/17/10/
1 Beenenue B AKNACC
CTEPEOMETPHUIO https://www.yaklass.ru/p/geometria?YklShowAll=1#progra
m-10-klass
6 POW https://resh.edu.ru/subject/17/10/
Bzaumnoe
2 aCITOJIOKEHUE MPSIMBIX ARNACC
p P https://www.yaklass.ru/p/geometria?YklShowAll=1#progra
B IIPOCTPAHCTBE
m-10-klass
8 POW https://resh.edu.ru/subject/17/10/
[TapannensHOCTH
3 OCKOCTEHH AKNACC
MPSIMBIX U INIOCKOCTEH B
p https://www.yaklass.ru/p/geometria?YklShowAll=1#progra
MPOCTPAHCTBE
m-10-klass
25 P3LWL https://resh.edu.ru/subject/17/10/
[TepnieHAMKYISAPHOCTH
4 i AKNACC
MPSIMBIX U INIOCKOCTEH B
p https://www.yaklass.ru/p/geometria?YkiShowAll=1#progra
MPOCTPAHCTBE
m-10-klass
16 POW https://resh.edu.ru/subject/17/10/
AKNACC
5 VYriasl U pacCTOSIHUS .
https://www.yaklass.ru/p/geometria?YkiShowAll=1#progra
m-10-klass
7 POLW https://resh.edu.ru/subject/17/10/
AKNACC
6 MHororpaHHUKH )
https://www.yaklass.ru/p/geometria?YkiShowAll=1#progra
m-10-klass
12 P3LW https://resh.edu.ru/subject/17/10/
7 Bexkrops! B AKNACC
IIPOCTPAHCTBE https://www.yaklass.ru/p/geometria?YklShowAll=1#progra
m-10-klass
IToBTOpEHME, 5
8 00001IeHNE 1
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

OBIIEE KOJIMYECTBO 102
YACOB 110 ITPOI'PAMME
11 KJIACC
Koauu
Ne HaumeHoBaHue pa3gejioB | €CTBO JuekTpoHHbIe (U poBLIE) 00pa3oBaTe/IbHbIE
/| ¥ TeM NPorpamMmbl 4acoB pecypchl
15 P3LL https://resh.edu.ru/subject/17/11/
1 AHanuTndeckas reoMeTpus .
AKNACC https://www.yaklass.ru/p/geometria/11-klass
9 [ToBTOpEeHuUe, 0600IICHNE U 15 POLW https://resh.edu.ru/subject/17/11/
cucTeMaTu3anys 3HaHu! AKNACC https://www.yaklass.ru/p/geometria/11-klass
. 17 P3LWW https://resh.edu.ru/subject/17/11/
3 O0BEM MHOTOTpaHHUKA .
AKNACC https://www.yaklass.ru/p/geometria/11-klass
24 P3LW https://resh.edu.ru/subject/17/11/
4 Tena Bpamenus .
AKNACC https://www.yaklass.ru/p/geometria/11-klass
5 [lnomany moBepXHOCTH U 9 P3LWW https://resh.edu.ru/subject/17/11/
00BEMBI KPYTIIBIX TEJ AKNACC https://www.yaklass.ru/p/geometria/11-klass
5 P3LW https://resh.edu.ru/subject/17/11/
6 JIBrokeHUst .
AKNACC https://www.yaklass.ru/p/geometria/11-klass
7 [ToBTOpEeHuEe, 0600IICHNE 1 17
cUCcTeEMAaTU3aIys 3HaHU!
OBIIEE KOJIMYECTBO YACOB 102
I10 ITPOT'PAMME
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https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

HOACHUTEJIBHASA 3AIIMCKA k yuyeOHomy Kypcy «BepositTHOCTL H
CTATHCTHKA»

VY4eOnbiil Kypc «BeposTHOCTh M CTATUCTHUKA» YIIIyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM U Pa3BUTUEM OJHOMMEHHOTO y4eOHOro Kypca yriyOonEHHOro ypoBHS
Ha ypOBHE cpeaHero olmiero oOpa3oBaHus. YYeOHBIM Kypc NIpeaHa3HAueH s
dopMupoBaHus y 00yYarOUIMXCsl CTATUCTUYECKOW KYJIBTYpbl M MOHUMAaHUS POJU
TEOPHUH BEPOATHOCTEN KaK MATEMATUYECKOTO MHCTPYMEHTA JIJIS1 U3YUYEHHUS CIIYYaHbIX
cOOBITHI, BEeTMYUH U TipolieccoB. [Ipu n3yuenuu Kypca odoraiarorcs npecTaBiIeHHs
oOydJarommxcs O METOJaX HCCIeJ0OBaHUS W3MEHUMBOIO MHpA, pa3BUBAETCS
NOHMMAaHHE 3HAYMMOCTH M OOIIHOCTM MaTEMaTHYECKUX METOJOB MO3HAHUS Kak
HEOTHEMJIEMOM YaCTH COBPEMEHHOI'O0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Copepxanue ydeOHOTO Kypca HamnpaBIeHO Ha 3aKpelyieHue 3HaHUM,
NOJIYYEHHBIX TIPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus, U Ha
pPa3BUTHE NPEACTABICHUHN O CIyYailHBIX BEJIMYMHAX U B3aUMOCBS3SX MEKIYy HUMH Ha
BaXKHBIX IPHUMEPAX, CIOKETHl KOTOPBIX MOYEPIHYTHl M3 OKpyKaroumero mupa. B
pe3ynbrare y 00y4aromuxcsi JOJKHO chOpMUPOBAThCS MpE/ICTaBlIeHne 0 Haubolee
yIOTPEOUTENbHBIX M OOMIMX MAaTeMaTUYECKUX MOJENAX, HCIONb3yeMbIX Jif
OMMCAHMS AHTPOMOMETPUUYECKUX U JeMOrpadUyecKuX BEJTUYHH, MOTPEIIHOCTEH B
pas3IUYHbIE POJia M3MEPEHUSX, JIUTEIBHOCTH O€30TKa3HOW paboThl TEXHHUUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U MPOIECCOB B 00IIEeCTBE. YUeOHBIN
Kypc sABiseTcss 0a3oi JiE OCBOEHHUS BEPOSTHOCTHO-CTATHCTHUYECKUX METOJIOB,
HEOOXOJUMBIX CIEIUATUCTAM HE TOJIbKO MHXKEHEPHBIX CHEIHAIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX M TICUXOJOTHYECKUX, TOCKOJIbKY COBPEMEHHbIE 00IIIECTBEHHbIE HAYKH B
3HAYUTEIHHOM MEpe UCTIONB3YIOT almapaT aHajan3a OoNbIINX JaHHBIX. [leHTpaibHyI0
JacTh Y4eOHOro Kypca 3aHMMaeT oOOCYyXJACHHE 3akoHa OOJBIIUX 4YHCeNl —
(GyHIaMEHTaIbHOTO 3aKOHA MPUPOIbI, UMEIOIIETO MaTeMaTHIECKYyI0 (hOpMaTU3aIHIo.

B cootBeTcTBUMM C yKa3aHHBIMH IEJSIMH B CTPYKType Y4eOHOro Kypca
«BeposITHOCTP M CTaTUCTUKa» Ha YINIYOJIEHHOM YPOBHE BBIJCIECHbI OCHOBHBIC
cofepkatenbHble JUHUM: «CiydailHble cOOBITUS M BEpOSTHOCTH» M «CiydailHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMuMO OCHOBHBIX JMHUN B y4eOHBIM KypC BKIIIOUYEHBI 3JIEMEHTHI TEOPUHU
rpa)oB ¥ TEOPUU MHOKECTB, HEOOXOAMMBIE JJIsl TOJHOLIEHHOTO OCBOCHHSI MaTepHrasa
JAHHOI0 Y4eOHOI0 Kypca U CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KyPCOB.

Conepxxanne nuHun «CrydaiiHble COOBITUS U BEPOSITHOCTHY CIY>KUT OCHOBOH
s (OPMUPOBAHUS TPEACTABICHUN O paclpeneleHuH BEPOSTHOCTEH MEeXay
3HAYEHUSIMU CIIy4alHbIX BEJIWYHMH. Ba)kKHYHO0 4acThb B 3TOM COAEPKATEIBHOW JUHUU
3aHMMAeT M3Yy4YEHHE TIE€OMETPUYECKOr0 W OWHOMHAIBHOTO pacHpeleieHuil u
3HAKOMCTBO C WX HENPEPBIBHBIMH AHAJIIOTaMH — IOKA3aTEJIbHBIM M HOPMAJIbHBIM
pacrpeneneHus M.
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Tembl, CBSI3aHHBIE C HEOPEPHIBHBIMH  CIyYalHBIMU  BEJIMYMHAMU U
pacrpee’eHUsIMH, aKIEHTUPYIOT BHUMaHUE 00y4YaroInXcs Ha OMUCAaHUU U U3YYCHUU
CIIy4alHBIX SIBIICHUM C TMOMOIIbIO0 HEMpephiBHBIX (PyHKIMM. OCHOBHOE BHHUMAaHUE
yAENSIETCS MOKAa3aTeIbHOMY U HOPMAJIbHOMY paclpe/leICHUSIM.

B ydeOHOM Kkypce mnpemycMaTpuBaeTCs O3HAKOMHUTEIBHOE H3YUYCHHE CBSI3U
MEXy CITy4YaiiHBIMH BEJIMUMHAMU U OMMCAHUE 3TOU CBSI3H C MOMOIIBIO Kod(pduiineHTa
KOPPEJISIIIUK ¥ €r0 BHIOOPOYHOr0 aHaJIora. JTH DJIEMEHTHI COJIEp KaHUSI Pa3BUBAIOT
TeMy «JlmarpamMmbl pacceuBaHUs», U3YYEHHYIO HAa YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHusi, 1 BO MHOTOM OIMPAIOTCS Ha CBEICHUS U3 KyPCOB alreOpbl U T€OMETPHHU.

Emé ogun sneMeHT cofiepkaHus, KOTOPBIN Mpe/jiaracTcsi Ha 03HAKOMHUTEIIBHOM
YPOBHE — MOCJIEIOBATEILHOCTh CIyYallHBIX HE3aBUCUMBIX COOBITUI, HACTYMAIOIIUX B
equuuily BpeMeHH. O3HAaKOMIJICHHE C PACHpE/IeICHUEM BEPOSITHOCTEH KOJIMYEeCTBa
TaKUX COOBITUI HOCHUT Pa3BUBAIOIINY XapaKTep U SABISIETCS aKTyaTbHBIM 7151 Oy YU X
aOUTYpUEHTOB, TIOCTYMNAIONMX Ha Yy4yeOHble CHEIHAIBHOCTH, CBS3aHHBIE C
0011IeCTBEHHBIMU HAYKaMH, TICUXOJIOTUEN U yIIPaBICHUEM.

Ha u3ydenue yueObHOro xypca «BeposSTHOCTh M CTaTUCTHKa» Ha yriayOJICHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegento), B 11 kmacce —
34 gaca (1 yac B He/IeJIO).

COAEPKAHUE OBYUYEHMUSI yueoHOro kypca «BeposiTHOCTh U CTATHCTHKA)Y
10 KJJACC

I'pad, cBsazubiii Tpad, mytu B rpade: mukisl U nenu. CreneHb (BaJeHTHOCTD)
BepiuHbl. ['padsl Ha mIockocTr. JlepeBbs.

Cry4aitHple AKCIIEpPUMEHTHI (OMBITHI) U CIIy4alWHBbIE COOBITHS. DJIeMEHTapHBIC
coObITHA (MCXOABI). BeposSTHOCTH ciaydatHOrO COOBITHSA. bBIM30CcTh 4YacTOTHI U
BEPOSATHOCTU COOBITHI. Ciy4yaliHble OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMHU.

Onepanuu HajJ COOBITUSMHU: TIEpecedeHne, 00beIUHEHUE, MPOTHUBOTIOIOKHBIC
coObITus. J{narpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOSTHOCTb. YMHOXKEHUE BEpPOSATHOCTEH. J[lepeBo CiydailHOTO
skcnepumenTa. Popmyna nosHou BeposTHOocTH. @opmyna baiteca. HeszaBucumplie
COOBITHS.

bunapubiii cinydailHblii ONBIT (MCHBITAHUE), ycleX W Heynada. HeszaBucumele
ucnbiTanug. Cepusi HE3aBUCUMBIX UCTIBITAHUHN A0 nepBoro ycnexa. [lepectaHoBkH U
daktopuan. Yucno coueranuii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.
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Cepust He3aBUCUMBIX HcnbITaHuWd beprymin. CioyyaiiHblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnywaitnas  BennuuHa.  Pacnpenenenne  BepostHOcTed.  Jlmarpamma
pacnpenenenud. Onepanuu HaJl CIy4yalHbIMM BeJIMYMHAMH. buHapHas ciiydaiHas
BesmuvHa. [Ipumepsl  pacnpenesieHud, B TOM UHCIE€ TE€OMETPUYECKOE U
OMHOMHMAIIBHOE.

11 KJIACC

CoBMecTHOE paclpelelieHue JIByX CHOy4alHbIX Beau4yuH. He3zaBucumeblie
CJIy4ailHbIE BEJIMYMHBI.

MaremaTrdeckoe OKUJIaHue CIydaitHOW BeTMUuHbI (pactpenenenus). [Ipumepst
IPUMEHEHHS] MATEMaTUYECKOT0 OKUIaHus (CTpaxoBaHue, jotepes ). MaTtemaTuyeckoe
OXXHMJIaHWE OWHAPHOM CIy4ailHOM BeIWYMHBI. MaTeMaTUYeCKOe OXHUIAHUE CYMMBI
CIy4YailHbIX  BEJIMYMH. MaTeMaTHYecKoe  OXHUJAHUE  TEOMETPUYECKOTO U
OMHOMMAIILHOTO PACTIPEICICHHM.

Jucniepcuss W CTaHJAPTHOE  OTKJIOHEHUE  CIy4YalHOW  BEJIMYHHBI
(pacnipenenenusi). [ucnepcusi OMHApHOW CiaydyaiiHOW BeNMMYHMHBI. MaTtemaTH4YecKoe
O0XXUJAHUE TPOU3BEICHUS U JUCIEPCHUSI CYMMbl HE3ABUCUMBIX CIyYalWHBIX BEJIMYUH.
Jlucniepcust ¥ cTaHJapTHOE OTKJIIOHEHHWE OMHOMHAIILHOTO pacnpenenenus. Jucnepcus
U CTaHJAPTHOE OTKIIOHEHHE T€OMETPUUECKOTO PaCIpEACICHUSI.

HepaBenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepuymm. 3akoH
OomnpiKX uncesn. Beibopounbslii MeTo 1 cciieqoBaHuil. BEIOOpOUHbIE XapaKTEPUCTHKU.
OneHuBaHWE BEPOSTHOCTH COOBITUS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka
IPOCTEUIINX TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PaCIpPEICICHUN.

HenpepbiBHble cnydalinbie BeauuuHbl. [Ipumepbl. DyHKIUS IUIOTHOCTH
BEPOSITHOCTH pacipeaeseHusi. PaBHOMEpHOE pacnpeielieHHe U €ro CBOMCTBA. 3aayu,
OPUBOASIIME K I[IOKAa3aTEIbHOMY pAaCOpElNeNICHHI0. 3ajJayd, MNpUBOASIIME K
HOpPMaJIbHOMY pactpeeneHnto. OyHKIHS IOTHOCTH BEPOSITHOCTH MOKa3aTEIbHOIO
pacnpeneneHusi, QyHKIUS TUIOTHOCTH BEPOSTHOCTH HOPMAJBHOTO pacCIpeIesiCHUs.
@yHKIMSA IVIOTHOCTU U CBOMCTBA HOPMAJILHOTO PaCIpeICIICHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3amauu,
MpUBOAsIIIME K pactpenenenuto [lyaccona.

KoBapuarnus nByx cnydaifHpix BenmnunH. KoadpumuenT nuaeiinoi Koppensiuu.
CoBMecTHBIE HAOIIONCHHSI IBYX BeWUYUH. BEIOOpOUYHBIN KOI(DPUIIUEHT KOPPETAIUH.
Paznuune mexny NTMHEMHON CBSI3bI0 M NPUUYMHHO-CIIEACTBEHHOM CBA3BIO. JIMHEelHas
perpeccusi, METOJl HAMMEHbBIIUX KBaJAPATOB.
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NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca o0y4aromuics HayduTcsi:

CBOOOJHO OMEPUPOBATh MOHATUSAMU: Tpad, IIIOCKUM rpad, CBA3HBINA rpad, MyTh
B rpade, 1enb, LUK, 1€PEBO, CTENEHb BEPUINHBL, IEPEBO CIYyYAHHOTO HKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATH TMOHATHSAMHU: CIyYalHbBIA HKCIEPUMEHT (OMbIT),
ClIy4yallHOE COOBITHE, DJIEMEHTApHOE CIydailHOE€ COOBITHE (BJIEMEHTAPHBIA HMCXOJN)
CIIy4aifHOTO ONBITA, HAXOJUTh BEPOSITHOCTU COOBITHI B OMBITaAX C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXoAUTh M (OPMYIUPOBATH COOBITHA: MepeceyeHue, OObeIUHEHUE HaHHBIX
COOBITHI, COOBITHE, TPOTUBOMOIOKHOE TAHHOMY, UCIIOJIB30BaTh AMarpaMMbl Jujepa,
KOOPJMHATHYIO NPSIMYIO JUIsl pelleHusl 3a/ad, MOJIb30BaThCsl (HOPMYION CIIOKEHUS
BEPOATHOCTEHN JJI BEPOSTHOCTEH IBYX M TPEX CIy4aillHBIX COOBITHIA;

ONEPUPOBATH MOHATUSAMHU: YCIOBHAsl BEPOSTHOCTh, YMHOKEHUE BEPOSITHOCTEM,
HE3aBHCHMbIE COOBITHS, JEPEBO CIYyYAHHOTO HKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTH
COOBITMI C TIOMOLIBIO TpaBWja YMHOXKEHHS, JiepeBa CIIy4ailHOro OIbITa,
UCIIOJIb30BaTh (POpMYITy MOJTHOM BeposiTHOCTH, (hopmyny baiteca npu pemenun 3anay,
OTIpEIENATh HE3aBUCUMOCTh COOBITHUI TIO0 (hOpPMYJIE U MO OPraHU3ALMH CIYy4YalHOTO
AKCIEPUMEHTA;

OPUMEHSATh M3YYEHHbIE KOMOMHATOpPHBIE (QOPMYINBI 1Jisi  TEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 2JIEMEHTAPHBIX COOBITUN CITy4allHOTO OIBITA, PEIICHUS 3a1a4
10 TEOPUU BEPOSTHOCTEM;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: OMHAPHBIN CITy4alHBIN OMBIT (UCTIBITAHUE),
ychex M HeyJadya, HE3aBUCHMbIE WCHBITAHUSA, CEPUS HCMBITAHUM, HAXOIUTh
BEPOSTHOCTH COOBITHIA: B CEPUU UCIIBITAHHUH JI0 IIEPBOTO yCIIeXa, B CEPUH UCIIBITAHUN
bepnysm, B o1bITe, CBI3aHHOM CO CIIYYaitHBIM BHIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO OIMEpUpOBaTh MOHSATUSIMU: ClIydailHash BEJIMYWHA, paclpenesieHue
BEpPOATHOCTEH, JuarpaMMa pachpenenieHusi, OWHapHas clydailHas BeEJIMYWHA,
reOMETpUIECKOe, OMHOMHUAIBHOE pacipeielieHuE.

K xonmy 11 kiacca o0yJaronuiicss HAy9uTCs:

ONEpPUPOBATH TMOHATUAMM: COBMECTHOE pACIPENEICHHE [BYX CIIyYaWHBIX
BEJIMYUH, UCIOJb30BaTh TAOJHUIly COBMECTHOTO pAaCIpeneeHHs] ABYX CIy4dalHBIX
BEJIMYMH JUIs BBIACJICHHS pACIpENEICHUs KaXKIOW BEIHWYMHBI, OIpPEICICHUs
HE3aBUCHUMOCTH CIIyYalHbIX BEJINYUH;

CBOOO/IHO OMNEpUPOBATH MOHATHEM MAaTEMaTHYECKOTO OXKUIAHWS CIy4aiHON
BEJIMYMHBI (pacnpeieseHus1), IPUMEHATh CBOMCTBA MAaTEMaTUUYECKOTO OKUIAHMS IIPU
pEelIeHNH 3a/ay, BBIYUCIATH MATEMAaTHYECKOE OXKHMJIaHWEe OHHOMHAJIBHOIO U
r€OMETPUYECKOTO PACIIPENECICHUM;

CBOOOJHO ONEPUPOBATh MOHATHUAMM: JUCIEPCHUS, CTaHJAPTHOE OTKIOHEHUE
CIIy4YailHOM BEJIIMYMHBI, NPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYAMHOW BEJIUYUHBI
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(pactipenenieHrs) OpU PEIICHWH 3a]ad, BBIYMCIATH AUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOT0 U OMHOMHAJILHOTO PACTIPEEICHMI;

BBIYHCIISATh BBIOOPOYHBIE XAaPAKTEPUCTUKU MO JAHHOM BBIOOPKE M OLICHMBATh
XApaKTEepPUCTUKU  TEHEPaJbHOM  COBOKYNHOCTH JAaHHBIX IO  BBIOOPOYHBIM
xapakTepuctukam. OILIEHUBaTh BEPOSTHOCTU COOBITUHA U TMPOBEPSITH MpOCTEHIINe
CTaTUCTUYECKHUE TUIOTE3BI, NOJIb3YSICh U3YYEHHBIMHU PACTIPEICIICHUSIMU.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauuecTBoO
Ne HaumeHoBaHue pa3iaeioB u 4acoB duexkTpoHHbie (¢ poBbIE)
n/m | TeM MPOrpamMmbl o0pa3oBaTe/ibHbIE pecypchl
3 https://www.yaklass.ru/p/veroyatnost-
1 DneMeHTHI Teopuu TpadoB . P _//_ y /ol y
i-statistika#program-10-klass
CrnydaiiHbI€ OTIBITHI, 3
. https://www.yaklass.ru/p/veroyatnost-
2 CITyJaitHbIe COOBITHS U ) o
. i-statistika#program-10-klass
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU 5 https://www.yaklass.ru/p/veroyatnost-i-
H coOBITHAMU. ClIOKEHHE U statistika#program-10-klass
3 YMHOXEHHUE BEPOSITHOCTEH.
VYcnoBHasi BEpOATHOCTD.
HeszaBucumbie coObITHS
4 https://www.yaklass.ru/p/veroyatnost-i-
4 OneMeHTEI KOMOMHATOPHKH statistika#fprogram-10-klass
Cepun nociea0BaTeIbHbIX 5 https://www.yaklass.ru/p/veroyatnost-i-
5 ucneliTaHui. McnpiTanus statistika#program-10-klass
bepuynnu. Ciy4aiinblii BEIOOD
13 KOHEYHOU COBOKYITHOCTH
CotyuaiiHble BEMIHHbI 1 14 https://www.yaklass.ru/p/veroyatnost-i-
6 isti -10-
pacrpesienenus statistika#program-10-klass
OBIIEE KOJIMYECTBO YACOB 34
I10 I[TPOT'PAMME
11 KJIACC
Ne HanmenoBanme pasgesioB u TeM | KoaumuvecTtBo | DiiekTpoHHbIE (LU} pPOBbIE)
n/n | NmporpaMmmsl 4acoB o0pa3oBaTe/ibHbIE PecypcChl
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https://www.yaklass.ru/p/veroyatnost-

1 3akoH OONBIINX YHCENT i-statistika#program-11-klass
DJIeMEeHTh MATeMaTHYCCKOl 6 https://www.yaklass.ru/p/veroyatnost-
2 CTATHCTHKI i-statistika#program-11-klass
HenpepoiBHBIE CityyaliHbIe 4 https://www.yaklass.ru/p/veroyatnost-
3 BEJIMYMHBI (pacipeesieHus), i-statistika#program-11-klass
MOKa3aTeIbHOE U HOPMAJIBHOE
pacrpeeneHus
2 https://www.yaklass.ru/p/veroyatnost-
4 Pacnipenenenune Ilyaccona i-statistika#fprogram-11-klass
CBA3b MEXKITY CTyHaiiHBIMH 6 https://www.yaklass.ru/p/veroyatnost-
S S i-statistika#program-11-klass
5 O0o001Ienre U cucTeMaTU3aIus 11
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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