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Pabouast mporpamma yuebHoro kypca «I'eomerpusi. YriyOJieHHbIH YpPOBeHb)» Ha YPOBECHb
cpenHero oOmero oOpasosanust st oOyuaromuxcs 10-11-x kmaccoB MBOY «CIIT Ne 13»
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMH:

o @enepanpHOro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuu B
Poccuniickon @enepauuny,

e mpukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «OO0 yTBepxaeHUU
(denepaspbHOrO0 roCyAapCTBEHHOTO OOpa30BAaTENIbHOTO CTaHAAPTAa OCHOBHOTO OOMIEro
oOpa3oBaHUsY;

e mpukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «O6 yrBep:kIeHHH
benepaapHO 00pa30BATENLHON MPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUsy,

e mpukaza Musnmnpocsemenust ot 22.03.2021 Ne 115 «O6 yrepxnenun Iopsiaka
OpPTraHW3allMl M OCYINECTBJICHUS OOpa30BaTENIbHOW MAESITEIbHOCTH IO OCHOBHBIM
00mmeoOpa3oBaTeNbHBIM IPOrpaMMaM — 0Opa30BaTENbHBIM MPOrpaMMaM HAauvaJIbHOTO
0011ero, OCHOBHOTO OOIIEro U CPEIHEro o0Imero o0pasoBaHmsy,

e CII 243648-20 «CaHMTapHO-3MTUAEMHUOJIOTHYECKHE  TpeOOBaHUS K
OpPraHW3allMsiIM BOCIHMTAHUS W OOyYEHUs, OTHObIXa W O3IOPOBIIEHHA JAeTell u
MOJIOZIC)KY», YTBEPKIACHHBIX IMOCTAHOBJIECHHEM TIJIABHOTO CAHHMTAPHOTO Bpada OT
28.09.2020 Ne 28,

e CanlluH 123685-21 «I'urneHnueckue HOPMATHBBI H TpPeOOBaHUS K
obecrnieueHn0 0e30MacHOCTH U (M) OE3BPEOHOCTH AJIST YesioBeKa (haKTOPOB CPEmbl
OOWTaHUS», YTBEPKACHHBIX IIOCTAHOBJIIEHHEM TJIABHOI'O CAHUTAPHOIO Bpaya oOT
28.01.2021 Ne 2;

e KOHIEMIUH Pa3BUTHSI MAaTEMaTHYECKOro OOpa3OBaHUs, YTBEPKICHHOM
pacnopsxkernueM Ilpasurenscrsa ot 24.12.2013 Ne 2506-p;

e y4eOHOro TiaHa OCHOBHOTO 00IIero oOpa3oBaHMs, YTBEPIKIEHHOTO MPUKA30M
MBOY "CII Ne 13" ot 30.08.2023 Ne 646/01-16 «O06 yTBep:kOeHHH OCHOBHOMH
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHMs»,

e (denepanbHoit  paboueit  mporpammel  yuebHOro  kypca  «l'eomerpusi.
YrnyOneHHBIE ypOBEHBb», KOTOPBIH BXOAUT B COCTaB Yy4eOHOro TmpeaMeTa
«MaremaTtukay.

Pabouast mporpamMMa OpHEHTHpPOBaHA Ha LEJEBbIE NPUOPUTETHI, CPOPMYJIUPOBAHHBIE B
benepanpHON paboueil mporpamMme BOCHHUTaHUA U B padodeii mporpamme Bocrutanuss MBOY
«CIII Ne 13»



MHNOACHUTEJBHASA 3AIINCKA

I'eomerpust siBusieTcsi OOHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpenHEro ooImero
00pa3zoBaHMsI, TaK KaKk 0OECIIEYNBAET BO3MOXKHOCTh M3YUEHHUS AUCLIUTUINH €CTECTBEHHO-HAYYHOH
HAMPaBJIEHHOCTH M MPEIMETOB T'YMAHHMTApHOTrO HHKJIA. [IOCKONBKY JIOTHYECKOE MBIIIJICHUE,
dopmupyemMoe mnpu  M3YYeHHH OOYYarOIIUMHCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JOKa3aTeJbCTBE TEOPEM M TOCTPOCHHWH LENMOYKH JIOTHUECKHUX YTBEPKACHUH TNPH PELIeHUU
reOMETPUYECKUX 3a7a4, YMEHHE BBIIBUTATh W OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS MPH PEIIEHUH 33a7a4 €CTECTBEHHO-HAYYHOTO LUKJA, B YACTHOCTH (PU3MUYECKHX
3amad.

Lenp ocBoeHms mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriayOJéHHOM ypOBHE —
pa3BUTHE WHAMBHIAYAIbHBIX CIIOCOOHOCTEH OOYYaroIMXCsl NMPU H3yUYEHHUH TE€OMETPHH, Kak
COCTaBIISIIOLIEH TpeaMeTHOH obmactu «Marematnka U HH(pOpMaTHKa» dYepe3 obecredeHne
BO3MOYKHOCTH TPHUOOPETEHHsI M HUCIIONB30BaHMs Oonee rIyOOKHMX TeOMETPUYECKHX 3HAHUH U
NEeUCTBUH, CIEUU(PUUHBIX T€OMETPUH, U HEOOXOAMMBIX I YCIEUTHOTO MPO(eCCHOHATBHOTO
00pa30BaHusl, CBSI3AHHOTO C UCTIONBb30BAHUEM MaTEMAaTHKH.

[IpropuTeTHBIME 331a4aMH Kypca T€OMETPHH Ha YIiIyOIEHHOM YPOBHE, PACIIUPSIFOIIUMU
U YCIJIMBAIOIIUMH KypC 0a30BOTO YPOBHS, SIBJISIOTCS:

pacuIMpeHne TMpPEACTaBJIEHUs] O TEeOMETPUH KaK 4YacTH MHPOBOH KyJbTYpbl U
(dbopMupOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPY KA LIIMM MUPOM;

¢dopMupoBaHHE MPEACTABICHUS O NPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MAaTeMaTHUECKUX MOJENAX, TO3BOJIIOIINX ONUCBIBATD W HM3y4aTb pa3Hble SIBJICHUS
OKPY’KaroIero MUpa, 3HaAHWE MOHSATHIHOrO ammapara mno pasgeny «CrepeoMmerpusi» yd4eOHOro
Kypca reOMeTpuH,

¢dbopMupoBaHUE YMEHHSI BIIAIETh OCHOBHBIMH MOHATHUSIMHU O TPOCTPAHCTBEHHBIX (UTYpax
U UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyJ U YMEHHE HX NPUMEHATb, YMEHUS
JOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHS 3a1ad,;

dopMupOoBaHHE YMEHHsI paACcO3HABaTh Ha YEPTEKAaX, MOAENAX U B PEATbHOM MHpPE
MHOTOTPaHHHKH U T€Jla BPAIEHUs], KOHCTPYHUPOBATh FT€OMETPUIECKHE MOIEIH,

(1)OpMI/IpOBaHI/Ie IIOHUMAaHUA BO3MOXHOCTH AKCUOMATHUYECCKOI'O NMOCTPOCHUA
MaTeMaTHYECKUX TEOpHi, (HOPMHUPOBAHHME MOHMMAHUS POJIM AKCHOMATHKH TPHU NPOBEACHUU
pacCy KIOeHU,

dbopMupoBaHHE YMEHHs BJIQETh METONAMH JIOKA3aTEeNbCTB M AJITOPUTMOB PEIIeHHS,
YMEHUsI HX [PUMEHATb, MPOBOAUTH [OKAa3aTelIbHbIE PACCYKOEHUS B XOAE€ PELICHUs
CTePEOMETPUUECKUX 3a1a4 U 3aJad ¢ TPAKTUYECKUM CcoaeprkaHueM, (POpMHpPOBaHUE
NPEACTaBICHUS O HEOOXOAMMOCTH JOKa3aTelIbCTB TNPH OOOCHOBAHMUM MAaTEMATHYECKHX
YTBEPKICHUN U POJIM aKCUOMATHUKH B IPOBEAECHUH A€IYKTUBHBIX PACCYKIACHUM;

pa3BUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0y4aroImuxcs, MO3HABATENIbHOW AKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBILIIJIEHUS, UHTEPECAa K U3YUEHUIO0 T€OMETPUH,

¢dopmupoBanne (YHKIMOHAIBHOW TIPaMOTHOCTH, pEJIEBAHTHOW TI'€OMETPUU. YMEHUS
pacrio3HaBaTh MPOSIBJICHUS TE€OMETPUYECKUX TOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYALMAX W NPU U3YUEHHH OPYTUX Y4eOHBIX NMPEIMETOB, TPOSIBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOMEIUPOBAHUS pPEAJIbHBIX CUTYaLHH, HUCCIEI0BAHUS
MOCTPOEHHBIX MOZENEH, UHTEPIIPETALUHU NIOJTyY€HHBIX PE3YJIbTaTOB.



OCHOBHBIMH COEpIKaTENbHBIME JUHUAMH yueObHOro kypca «l'eomerpusi» B 10-11
Kjaccax SBJAIOTCA: «lIpsMble M MIIOCKOCTH B MHpoOCTpaHCTBe», «MHororpaHHukm», «Tena
BpalleHus», K BEKTOpbI 1 KOOPAUHATEI B IPOCTPAHCTBEY, «/IBU)KEHNS B IPOCTPAHCTBEY .

Coopmynuposarnoe Bo @PI'OC COO TtpeOoBaHHE «yMETb ONEPHPOBATH MOHATHUSIMIN,
pENIeBaHTHBIMU T€OMETPUN Ha yriyOnéHHOM ypoBHe oOyuenust B 10—11 ximaccax, OTHOCHTCS KO
BCEM COAEPIKATENbHbIM JIMHUSAM Y4eOHOro Kypca, a (popMHpPOBaHHE JIOIMYECKHX YMEHHUH
pacripeniensieTcss He TOJBKO 10 COAEPIKATENbHbIM JIMHHUSIM, HO W 1O rojaM OOyYeHHs.
Conepxannie  00pa3oBaHHS, COOTBETCTBYIOIEE MPEIMETHBIM  pe3yJbTaTaM  OCBOCHUS
DenepanbHOil pabouell MporpamMMbl, paclpeAeIEHHbIM 110 ToAaM OOyUYeHHs], CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4YToObI KO BCEM OCHOBHBIM, NPUHIMIIHAIBHBIM BOIpOCaM OOydarolInecs
oOparmamuch HEOTHOKPATHO. DTO TMO3BOJSIET OPraHU30BaTh OBJIAJICHHE TIe€OMETPUYECKUMHU
NOHATHSIMA W HAaBBIKAMH IIOCJIEOBATENIbHO M IOCTYMATENbHO, C COOJIOJACHHWEM TNPHHLIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIOYaTh B OOLIYI0 CHCTEMY TI€OMETPUYECKHX
NpeACTaBICHUH OOYYArOIIMXCS, paciuiupss U yrayousss e€, odpasysl MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

[Tepexon kK M3y4EHUIO T€OMETPHUH Ha YTIIyOJIEHHOM YPOBHE ITO3BOJISIET:

co3matk ychoBus ans  auddepeHimannun  oOy4deHHs, TOCTPOSHUS HHIUBUAYAJIbHBIX
oOpazoBaTeNbHBIX ~ TporpamMM, oOecneunTh yriyONéHHOE M3y4eHHe TIeOMETPUU  Kak
cocTaBisioLIel yueOHoro npeamera «MaTeMaTukay,

MOATOTOBUTH OOYYArOIIMXCSI K MPONOJDKEHUIO M3YYEHUS MAaTEMAaTHKH C Y4ETOM BBIOOpa
Oyayuieit mpodeccun, obecrieunBas MPEEeMCTBEHHOCTh MEXAy OOmUM U MpodecCHOHATbHBIM
oOpa3oBaHHUEM.

Ha wusyuenue yueOnoro kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBomuTcs 204
qaca: B 10 knacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 4aca B HeeO).



COAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ NI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsMasi, IIIOCKOCTb, NpocTpaHcTBo. [loHsaTue
00 aKCHOMAaTUYECKOM TMOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX.

B3anMuOe pacnonoxeHue NpsiMbIX B MPOCTPAHCTBE. MEPECEKAIOLINECs, NapajlieJIbHble U
ckpeuuBaromuecs npsimele. [IpusHaku ckpemuBaromuxcs Npsameix. [lapaniensHOCTs NPSMBIX U
MJIOCKOCTEW B MPOCTPAHCTBE. MapajuleNbHbIE MpPsIMble B MPOCTPAHCTBE, MapajuIeIbHOCTb TPEX
OPsIMBIX, MNApaJyIeIbHOCTb MOpPsAMOM U miuockoctu. IlapannenbHOoe W LEHTPAJIBbHOE
NpOeKTHpOBaHue, n3obpakenne ¢puryp. OCHOBHBIE CBOHCTBA MapajuIENbHOTO MPOSKTHPOBAHMSL
Hzobpakenue ¢puryp B mapayuieIbHON MPOSKIUH. YTIIBI C COHANPABIEHHBIMH CTOPOHAMH, YIOJ
MeXAy NpsAMBIMA B NpOCTpaHCTBe. [lapannenpHOCTh MIIOCKOCTEN: MapajiebHble ILUIOCKOCTH,
CBOWCTBA MapaJIeNIbHBIX TUIOCKOCTel. [IpocTeiinme npocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH:
TeTpa’ap, Napajiesenunen, MOCTPOSHUE CEYEHUN.

IlepneHOUKYIAPHOCT MNPSAMOM W IUIOCKOCTU: NEPHEHAUKYJSAPHBIE MpsMBIE B
MPOCTPAHCTBE, MpsMbIE MNapajulebHble M NEePHEHOUKYISIPHBIE K IIJIOCKOCTH, MPU3HAK
NEePNEHAUKYJIAPHOCTH MPsAMOM M IUIOCKOCTH, TeopeMa O MNpsMON MepHeHINKYJIAPHON
riockocTy. OpToroHanbHoe npoekTupoBaHue. IlepneHauKysip U HaKJIOHHBIE: PacCTOSIHUE OT
TOYKHU JI0 IJIOCKOCTH, PACCTOSIHHE OT MPSIMON IO TUIOCKOCTH, MPOEKLHs (PUTYPBI HA TUIOCKOCTb.
IlepneHAUKYIAPHOCTD MJIOCKOCTEN: NMPU3HAK MEPHEHAUKYJSIPHOCTH ABYX IIOCKOCTeH. Teopema
O TPEX NMEPIEHIUKYIIPaX.

YTl B IPOCTPAHCTBE: YIOJI MEXAY NPSAMOM U MJIOCKOCTBIO, ABYTPAHHBIN YIOJI, JUHEHHbIN
yroji AByrpaHHOro yrja. TpéxrpaHHelii U MHororpaHsble yribl. CBONMCTBa IUIOCKMX YIJIOB
MHOrorpassoro yrja. CBOHCTBa MJIOCKUX U ABYTPAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMsl
KOCHUHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buael MHOrorpaHHukoB, pa3Béprka MHororpannuka. Ilpusma: n-yrosbHas mnpusma,
npsiMasi U HAKJIOHHAS NMPHU3MbI, OOKOBas W MOJIHAsl MOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NPsIMOYTOJIBHBIN Mapajulesienunenl W ero cpoictsa. Kparwaillume nyTH Ha NOBEPXHOCTHU
MHororpanHuka. Teopema Oiinepa. Ilpoctpancteennas teopema Iludaropa. Ilupammma: n-
yroJIbHasi TUpaMU/Ia, MpaBUIIbHAA U yceuéHHas mupaMuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
NnpaBubHON nupamuabl. IIpaBunbHBIE MHOIOTPaHHUKM. MpPaBUJIbHAS NPU3MA M MPaBUIIbHAS
nUpamMua, MpaBUIbHAS TPEYTOJIbHAS MHUPaAMHUIA U TPABWIbHBIA TeTpasap, kyo. Ilpencrasienne
O NMPABWIBHBIXMHOTOIPAHHUKAX: OKTAa3p, NOAEKASAP U UKOCASP.

Braucnenne 31eMEeHTOB MHOTOTPAHHUKOB: pébpa, muaroHany, yribel. [Lnomans 60koBoOH
MOBEPXHOCTU W IOJHOM MOBEPXHOCTU MPsIMOM NPU3MBI, IUIOIIAAb OCHOBAaHHH, Teopema O
OOKOBOH MOBEpPXHOCTH MpsMON mnpusmbl. Ilnomans OGOKOBOH MOBEPXHOCTH M TOBEPXHOCTH
MPaBUJIbHON MMPAMUJIBI, TEOPEMA O MJIOIIAAN YCEUEHHOW MUPAMULBL.

CumMeTpust B IPOCTPAaHCTBE. DJIEMEHTbl CUMMETPUU TPABUJIbHBIX MHOTOIPaHHUKOB.
CumMeTpusi B TMpaBUJIbHOM MHOIOIPAHHUKE: CHMMETPHsS NapajuleNienumnena, CUMMETPHs
MPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIBHON MUPAMUJIBL.

BekTopb! M KOOPANMHATEI B IPOCTPAHCTBE

IIoHATHSA: BEKTOP B MPOCTPAHCTBE, HYJNEBOU BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAapHBIE, COHAINPABJICHHbIE W IMPOTHBOMNOJOXKHO HAIPaBJIE€HHbIE BEKTOPBHL PaBeHCTBO



BEKTOPOB. JlefcTBUsI C BEKTOpaMHU: CJIOKEHHE U BbIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO)X€HHE BekTopa Ha uuncio. CBoiicTBa clokeHus BekTOpoB. CBoiicTBa
YMHOX€HUsS BeKTopa Ha uyucio. [loHaTue xoMriaHapHele BeKTOpbl. [Ipu3Hak kKoMIiaHapHOCTH
Tpéx BekTOopoB. llpaBuno mnapannenenumnena. TeopemMa O pas3lOXKEHUM BEKTOpa MO TPEM
HEKOMILIaHAapHBIM  BekTopaMm. IIpsMoyronpHas cuctemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. CBsi3b MeXAy KOOpAMHATaMHM BEKTOpPa M KOOpPAMHATAMHU TOUYEK. YTOI
Mexy BekTopaMu. CKajisipHOE NPOU3BEeHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsTHA: UMIMHAPUYECKAs TIOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpasyromue noBepxHOcTed. Tema BpameHHWs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. Bzaumuaoe pacrnonokeHue cheprl U TNIOCKOCTH, KacaTesbHas TNIOCKOCTh K
chepe. MU300pakeHue Ten BpalleHus Ha IIocKocTy. Pa3BépTka mumuHapa u konyca. CuMmeTpust
cepsl U mapa.

O0bém. OcHoBHbIe cBolicTBa 00BEMOB Ten. Teopema 00 00béMe NPSIMOYTOJBHOIO
napajienenunena U cieactsus u3 He€. OOBEM NpsSMON W HAKIIOHHON MPHU3MBI, LHJIMHAPA,
nupamMubl 1 KoHyca. OOBEM 11apa 1 IapoBOTO CETMEHTA.

KomOuHammu Tenm BpalleHuss U MHOTOTpaHHUKOB. llpusma, BmnmcaHHAass B LMJIMHID,
onucaHHas Okojio mwimHapa. Ilepeceduenue cheprl u mapa ¢ ruiockoctero. Kacanue mapa u
ceprl TIOoCKOCTHIO. [IOHATHE MHOTOTpaHHHKA, OIIMCAHHOTO OKOJIO cheprl, chepsl, BIMCAHHON B
MHOTOIPaHHMK WJIH TEJIO BPALIEHMUSI.

[Inomane MOBEPXHOCTH LHMJIMHIAPA, KOHYyca, miomans cdepbl u eé dacteir. [lomoOue B
npoctpanctee. OTHomeHue OOBEMOB, MUIOmMAne MOBepXHOCTEH mOAOOHBIX  uryp.
IIpeobpazoBanne momobust, romMoTeTHs. PemeHne 3agad Ha IUIOCKOCTH C HCIOJIb30BAHHUEM
CTepPEOMETPUUECKUX METO/OB.

ITocTpoeHnne cedeHuli MHOTOIPaHHHUKOB M TeNl BpalleHUs: CeYeHUs LUJIMHIpa
(mapannenbHO W TEPIEHAUKYJISPHO OCH), CEYeHUs KOHyca (MapajijieNibHble OCHOBAHUIO U
NPOXOIAIINE Yepe3 BEPIINHY), CEYCHHUs IIapa, METOMAbI NMOCTPOEHHs] CEYCHUN: METOX CJIEIOB,
METOJ] BHYTPEHHEro MPOEKTUPOBAHUS, METOA NEPEHOCa CeKYLIel MIOCKOCTH.

BexkTopbl M KOOPAHHATHI B IPOCTPAHCTBE

BexTops! B npoctpaHcTBe. Onepanuu Haa BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpolicTBa BEKTOPHOTO yMHO)XeHHUsA. lIpsMoyronbHasi cuctemMa KOOpPAHWHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. Pasnoxenne Bekropa nmo 0asucy. KoopanHaTHO-BEKTOPHBIN METON MpH
pelIeHnH reOMEeTPUIEeCKUX 3a/1aY.

JBH:KeHHS1 B IPOCTPAHCTBE

Jswxkenuss npoctpaHcTBa. OtoOpakenus. JIBukeHus u paseHcTBO ¢Quryp. OOmue
CBONCTBA JBWXEHHUI. BUApl NBH)KEHUN: NapaleibHbId NEPEHOC, LIEHTPalbHAsA CUMMETPUS,
3epKajbHas CHMMETPHS, IOBOPOT BOKPYT mpsiMoii. [IpeoGpaszosanust nogodus. Ilpsmas u chepa
Ditnepa.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJIEHHBIII YPOBEHb) HA YPOBHE CPEJHETO
OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

1) rpaxaanckoe BOCIUTAHHE:

Cc(OPMHPOBAHHOCTh  TPAXKNAHCKOW TO3MLMK  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O HJIEHa POCCUICKOro OOLIecTBa, MPEACTABICHHE O MAaTEeMAaTHYECKHX OCHOBAX
(YHKLMOHMPOBAHUS PA3NUYHBIX CTPYKTYp, SIBJICHHH, MNPOLENYp TPakIaHCKOro ooliiecTsa
(BBIOOpBI, OMPOCHI M APYroe), yMEHHE B3aMMOJAEHCTBOBATH C COLMAIbHBIMH HHCTHUTYTAMH B
COOTBETCTBHUH C MX (PYHKLUUSMHU 1 HA3HAUECHUEM,

2) naTpuoTHYeCKoe BOCIIUTAHHE:

cOpPMHPOBAHHOCTb POCCUHCKON TPasKAaHCKON WACHTUYHOCTH, YBAKEHHS K MPOIIJIOMY H
HACTOSILIEMY POCCUNCKON MAaTE€MaTHKH, LICHHOCTHOE OTHOILIEHHE K AOCTHIKEHUSIM POCCHICKHX
MaT€MaTUKOB M POCCUHCKON MAaTE€MaTHYECKOW ILIKOJbI, HCMOJb30BAHHE 3THUX IOCTH)KCHUH B
APYTUX HayKaxX, TEXHOJIOTHUSX, chepax IKOHOMHKH,

3) AyXO0BHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHME  JYXOBHBIX  ILIEHHOCTEH  pPOCCHHCKOro  Hapoma, C(popMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMs, ’TUUYECKOIO MOBEIEHUs, CBSI3aHHOIO C NMPAKTUYECKUM NMPUMEHEHUEM
JNOCTHUXKEHUM HAayKH U JAEATEIbHOCTHIO YUEHOI'O, OCO3HAHHE JIMYHOIO BKJaja B IOCTPOEHUE
yCTOWYMBOTO OyayIIero;

4) 3cTeTHYecKOe BOCIIUTAHHE:

SCTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKJIIOYash  OCTETUKY  MaTeMaTH4eCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPeIIeHWH, pacCykKOeHHH, BOCHPUUMYHMBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3JIndHbIX BUIOB HCKYCCTBA;

5) puszuueckoe BocnuTaHHE:

cpOPMHPOBAHHOCTb YMEHHUS MPUMEHSITh MATEMATHYECKUE 3HAHUS B MHTEPECAX 30POBOTO
u Oe3omacHOro oOpas3a »KWU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0OPOBBIO (3I0OPOBOE
NUTaHuE, COANAHCHUPOBAHHBINA PEKUM 3aHSATHH U OTABIXA, PeryJisipHas (u3ndeckast akTHBHOCTb),
(u3nIecKoe COBEPIICHCTBOBAHNE MPH 3aHITUSAX CITIOPTHBHO-03I0OPOBUTEIBHON e TEIbHOCTBIO,

6) TpyaAoBOe BOCIHUTAHHE:

TOTOBHOCTb K TPYZy, OCO3HAHHE LIEHHOCTH TPYAOJIOOHs, HHTEPEC K Pa3IMIHbIM cepam
npodeCcCHOHATBHON NesITeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOW U €€ NMPUJIOKEHHUSMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun u peasu3OBbIBATH COOCTBEHHBIE
JKU3HEHHbIC IUJIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTUYeCKOMy OOpa3OBaHUIO U
caMo00pa30BaHMIO HA MPOTSKEHUU BCEH YKM3HM, TOTOBHOCTb K AKTMBHOMY YYaCTHIO B PEIICHUHU
MPaKTUYECKUX 33/1a4 MaTeMaTUYECKOM HalpaBiIeHHOCTH,

7) 3Ko0ru4yecKoe BOCIHTAHHE:

c(pOPMHPOBAHHOCTb 3KOJOTMYECKOW KYJbTYpPbl, TOHUMAaHHE BJIHMSHUS COLHAIBHO-
SKOHOMMYECKUX TPOLIECCOB Ha COCTOSIHHUE IPUPOAHON M COLMAIBHOM Cpelbl, OCO3HaHUE
rJo0albHOTO  XapakTepa  OKOJIOTMYECKHX  TIpoOjeM, OpHUeHTauusi Ha  NpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUH Ui PEeIleHHs 3a]a4 B OOJIACTH OKPY KaroIed Cpeabl, TNIaHUPOBaHUE
MOCTYNKOB U OLIEHKH UX BO3MOXXHBIX [TOCJIEACTBUI IJIs1 OKpY KaroLel Cpempl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:



CcpOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HayKU U OOLIECTBEHHOW MPAKTHUKH, MOHUMAHHE MAaTEMAaTHYeCKOW HAyKH Kak cdepsl
YEJIOBEUECKON NIEATENbHOCTH, 3TANOB €€ Pa3sBUTHUS M 3HAYUMOCTH Uil PA3BUTUs LIMBUIIM3ALIUY,
OBJIAJICHHE SI3bIKOM MAaT€MAaTHKHU U MAaTEMAaTUYECKON KyJNbTYPOH KaK CPEICTBOM MO3HAHUS MUPA,
TOTOBHOCTB OCYILECTBJISITE NPOEKTHYIO U MCCIENOBATEIbCKYIO AESTENbHOCTh HHANBUIYAIBHO U

B IPyIIE.

METANPEAMETHBIE PE3YJBTATHI

IHo3naBaTenbHBIE YHHBEpCATbHBIE YUeOHbIE AeiiCTBUSA

ba3osble JornyecKkue 1eHCTBHA:

BBISIBJISITD M XapaKTEPH30BATh CYLIECTBEHHBbIE NPU3HAKH MATEMAaTUYECKHX OOBEKTOB,
NOHSATHH, OTHOUIEHWH MEXAY TMOHATUAMH, (HOPMYyJUPOBATH ONPENEICHUS  IOHSTHI,
yCTAHABJIMBATh CYLIECTBEHHBIH MPH3HAK KJIACCU(PHUKALMH, OCHOBaHMA Ui OOOOWIEHHs |
CpaBHEHMSI, KPUTEPHH MTPOBOJUMOIO aHAJIHN3A,

BOCIIPHHUMATh, (POpMyIHpoBaTh W MNpPeoOpa3OBBIBATH CYKIAEHHS: YTBEPOUTEIbHBIE U
OTpHLIATENIbHBIC, €AUHIUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE,

BBIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M INPOTHBOpEUUs] B (PaKTax,
IaHHBIX, HAONMIONEHWSX W YTBEPXKACHUSX, IMpelaraTb KPUTEPHUH ISl BBIIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIIOYEHUH 110 aHAJIOTHH,

MPOBOJAUTH CAMOCTOSITEIBHO JAOKA3aTENbCTBA MATEMATHUECKUX YTBEPIXKICHUH (TpsiMble U
OT TPOTHUBHOIO), BBICTPAMBATH APTYMEHTALMIO, NPUBOAUTH MPHUMEPbl U KOHTPIPHUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYJKICHHS U BBIBOJIBL,

BBIOMpATh Croco0 pemeHus yd4eOHOW 3amauu  (CpaBHMBATH HECKOJBKO BapPHAHTOB
peweHnsi, BBIOMpATh HauOoJee MOAXOMALIMA C YYETOM CaMOCTOATENBHO BBIACIEHHBIX
KPUTEPHEB).

Ba3oBbie nccsienoBarebcKkue qeHCTBHA:

HCTIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKII HHCTPYMEHT TO3HAHUS, (POPMYIHPOBATH
BOMPOCHL, (UKCUPYIOIIHE NPOTUBOpPEUHE, MPOOJIEeMy, YCTAaHABJIMBATH HCKOMOE U JIaHHOE,
(dbopMHUpPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOO MO3ULHIO, MHEHHE,

NPOBOAUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN ~ SKCIIEPHUMEHT, HCCIENOBAHHE 10
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBeKTa, SIBICHMs, NMPOLECCa, BBIIBICHUIO
3aBHCUMOCTEN Mexy 0ObEKTaMHU, SIBICHUAMH, MPOLECCAMH,

CaMOCTOSITENTbHO (OpMYJIHPOBaTh 000OIIEHNST U BBIBOIBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJFOIEHUS], UCCIIENOBAHMSI, OLEHUBATh JOCTOBEPHOCTD MOJYYEHHBIX PE3yJbTAaTOB, BBIBOIOB U
00001IeHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATH MPEATIONOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBIABJISITE AepUIUTHl HHPOPMALINY, JaHHBIX, HEOOXOMUMBIX JJISI OTBETAa HAa BOMPOC H IS
peLIeHus 3a1a4H,

BBIOMpaTh HWHPOPMALMIO W3 HMCTOYHUKOB  pA3JMYHBIX THIIOB, AaHAJU3HPOBATH,
CHUCTEMATH3MPOBAaTh W HWHTEPIPETHPOBATH HHGOPMALMIO PA3IUYHBIX BHIOB U (HopMm
NPEACTaBICHNUS,



CTPYKTypUpOBaTh  WHPOPMALMIO, MPENCTaBJIATH €€ B  pa3iuyHbIX  (opmax,
WLTIOCTPUPOBATH IpapHUEcKy;

OLICHUBATh HAAEKHOCTP HMH(POPMALMM IO CAMOCTOSITENLHO  C(HOPMYJIUPOBAHHBIM
KPUTEPUSIM.

KomMmyHukaTHBHbBIe YHHBepcalbHbIe YueOHbIe el CcTBHUsI

Oo0menne:

BOCIIPUHUMATL U q)OpMy.]'II/IpOBaTb CYy>KACHUA B COOTBETCTBUU C YCJIOBUSAMU U HEIAMU
O6H.IeHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAXKATH CBOKO TOYUKY 3PCHUA B YCTHBIX U MUCBMECHHBIX
TEKCTax, HdaBaTb IOACHECHUA IO XOAY PpPELICHHUA 3adadd, KOMMECHTHUPOBATH HOHy‘{eHHbeI
pe3yJibTar;

B xo7e OOCYyKIeHMs 3a/aBaTh BOMPOCHI MO CYLIECTBY OOCY)KIAeMOW TeMbI, MPOOJIEMBI,
peLHaeMOfI 3a4avy, BBICKAa3bIBATb UACHU, HALCJICHHBIC Ha IMOUCK PEHICHUA, COMOCTABJIATH CBOU
CYKACHUA C CYXKACHUAMU APYIUX YHACTHUKOB AHAJIOTA, O6Hapy>KI/IBaTb pa3imiue U CXOACTBO
NO3ULINH, B KOPPEKTHOH popme GOopMyIHpPOBATh PA3HOIIACHS, CBOU BO3PAKECHUS,

NPEACTABIIATh PE3YJIbTATBI PEIICHUA 3aaayvl, SKCICPHUMEHTA, HUCCICIOBAHHA, IIPOCKTA,
CAMOCTOATECIIbHO BbI6I/IpaTb (1)opMaT BBICTYIUJICHUA C yLIéTOM 3aja4  MOpe3CcHTalunu U
0COOEHHOCTEH ay TUTOPHH.

PeryisiTuBHBIE YHHBEpPCAJIbHBIE yUeOHbIE TeiiCTBHS

Camoopranuzauus:

COCTABJIATH IUIAH, AJITOPUTM PELICHHs 3a7add, BBIOMPATh CIOCOO pEUIeHHs C YYETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U KOPPEKTHPOBATH
BaPUAHTBI PEIICHUH ¢ Y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH HHTEJLJIEKT:

BJIaJIETh HABBIKAMH MTO3HABATEIBHON pedIeKCHN KaK OCO3HAHHSI COBEPIIAEMBIX AEHCTBUI
U MBICJIUTENIbHBIX TPOLIECCOB, WX Pe3yJbTAaTOB, BJAAETh CHocodaMH CaMONPOBEPKH,
CaMOKOHTPOJISI POLIECCa U pe3yJIbTaTa PELICHNsT MaTEMaTHUECKON 3a/1auy,

MPeIBUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH TMPH PEIICHUH 3aJa4yd, BHOCUTH
KOPPEKTUBBI B JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, NAHHBIX, HAHTEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH,

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIH ¢ YCJIOBUSM, OOBSCHSITh MPUYUHBI
OOCTHKEHHSI VI HENOCTH)KCHUS PE3yJbTaTOB [EeATEIbHOCTH, HAXOAWUTh OIMHUOKY, HaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATETbHOCTD:

MOHUMATh W UCTOJB30BaTh MPEUMYINECTBA KOMAHIHON W WHAWUBUAYAIbHON pabOThI mpu
pemeHun y4eOHBIX 3amay, NPUHUMATH IeJIb COBMECTHOH NeATEbHOCTH, TUIAHUPOBATH
OpPTaHU3aLMI0 COBMECTHOH pPaboOThI, pacrpenensaTb BHAbI padoT, JOrOBapHBATHCS, OOCYXKAATh
MPOLECC U pe3ysbTaT padboThl, 0000IAaTh MHEHHS] HECKOJIBKUX JIFOJIEH,

y4aCcTBOBATb B IPYMIOBBIX (popMax paboThl (0OCyxkneHus, OOMEH MHEHUM, «MO3TOBBIC
IITYPMbD) U HWHBIE), BBIMOJHSATH CBOK HYaCTh PadOThl U KOOPAMHUPOBATH CBOW NEWUCTBUS C
OPYTMMU YJIEHAMU KOMAaH/bI, OLEHWBATh KAa4eCTBO CBOETrO BKJIQAa B OOIMMI TPOAYKT IO
KpUTEpUsiM, CHOPMYJTUPOBAHHBIM YHACTHUKAMH B3aUMOJIEHCTBUSI.

NPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaaccaoOy4aromuiicss HAyIuTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITHAMHU CTEPEOMETPHUH MIPH PELICHUH 3a1a4 U
NPOBENEHNH MATEMATUYECKUX PACCY KISHHIA,

NPUMEHSTh AaKCHOMBI CTEPEOMETPHUH W CJIEACTBHS W3 HHUX IIPU  PEIIeHUHU
reOMETPUUYECKHX 3a7a4,

KJIacCU(UIIPOBATh B3AUMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B POCTPAHCTBE,

CBOOOJHO OMEPUPOBATH MOHSATHSIMHU, CBA3aHHBIMU C yIJaMH B NPOCTPAHCTBE. MEXKIY
NPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOI M TUIOCKOCTBIO;

CBOOOJHO OMEPUPOBATH MOHSITHAMH, CBSI3aHHBIMH C MHOTOTPAHHUKAMU,

CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHHKOB (TIpU3Ma, MUPaAMUAA,
MPSIMOYTOJIbHBIN Mapaieienures], Kyo);

KJIacCU(UIIPOBATh MHOTOTPAHHHUKH, BBIOMPAsi OCHOBAHUS JIJIs KJIaCCH()MKALINY,
CBOOOJHO OMEPHPOBATH MOHATHUSMH, CBS3aHHBIMU C CEUYEHHEM MHOTOTPaHHUKOB
TUTOCKOCTBIO,

BBIMOJIHATH MapaJlJIeNIbHOE, [IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHNUE QUTYD HA
TUTOCKOCTB, BBITIOJHATD H300paKeHHst GUTYP Ha MIIOCKOCTH,;

CTPOUTH CEUEHUs] MHOTOIPAHHUKOB PAa3MYHBIMH METONAMH, BBIMOJHATE (BBIHOCHBIE)
IUTIOCKHE YEePTeXXH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYP: BHI CBEPXY, COOKY,
CHHBY,

BBIYUCIIITh  TUIOINAAM TIOBEPXHOCTEH MHOTOrPaHHMKOB (NIpH3Ma, MHUPaMHUAA),
reOMETPUUYECKHUX TeJl C IPUMEHEHHEM (POPMYJT;

CBOOOJHO OMEpPUPOBATH TMOHSTHAMU. CHMMETPHsl B MPOCTPAHCTBE, LEHTP, OCh U
IUTOCKOCTb CUMMETPHUH, LIEHTP, OCh U TUIOCKOCTb CHMMETPHUH (PUTYPBI,

CcBOOOJHO ONepUpPOBATh MOHSATUSIMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOPIHUHATAM B
NPOCTPAHCTBE,

BBITTOJIHSATHICHCTBUSIHAIBEKTOPAMUY,

pemarh 3ajadd Ha [OKAa3aTeJbCTBO MAaTEMaTHYECKUX OTHOIIEHWH M HaxOXKACHHE
reOMETPUYECKUX  BEJIMYHMH, TPUMEHA HW3BECTHBIE METOAbl TPU  PEIICHUHU
MaTeMaTHYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

NPUMEHSTh MPOCTEHIINE MPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPHUECKUX 3a/1ad,;

U3BJIEKATb, npeoOpa3oBbIBATH W HHTEPIPETUPOBATH  HMHPOPMAIMIO O
NPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MpPEICTABICHHYI0 Ha 4YepTekax u
PHCYHKaX;

NPUMEHSTh TOJNyYeHHbIE 3HAHUS HAa TIPAKTUKE. CPAaBHUBATD U AHAJIU3HUPOBATH
peanbHbIe CUTYAlMH, TPUMEHSTbh U3yUYEHHbIC MOHATHUS B IMPOLECCE TOUCKA PEIISHHS
MaTeMaTH4eCKH C(HOPMYIHMPOBAHHON NPOOIEMBI, MOAETUPOBATh PEAbHbIE CUTYaLUU
Ha s3BIKE T€OMETPUH, HCCIIEIOBAaTh TNOCTPOCHHbIE MOIEIH C HCIOJIb30BAHUEM
reOMETPUUYECKUX TOHITHUH M TEOpeM, ammapara anreOpbl, pelaTb NPaKTHYECKUe
3a/1auy, CBSI3AHHbIE C HAXOKICHUEM IeOMETPUIECKHUX BEJIHMUHNH,

UMETb MPENCTaBJIEHNs] 00 OCHOBHBIX 3Tanax Ppa3BUTUS T'€OMETPHHM KaK COCTaBHOH
4acTH (pyHAaMEHTa Pa3BUTHS TEXHOJOTHIL.

K xonny 11 kjaaccaoOy4arOmuiics HAyIuTCs:



CBOOOJHO OMEPHPOBATH MOHATHSIMH, CBS3aHHBIMU C LIJIMHIPHYECKON, KOHUYECKOH U
ceprudeckoil MOBEPXHOCTSMH, OOBSCHATD CIIOCOOBI TTOTyUEHUS,

ONEPHUPOBAThH TOHSITHSIMHU, CBS3aHHBIMH C TEJAMH BPALICHHS. LHUIHHIPOM, KOHYCOM,
cepoii u mapom;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MIOJIy4EHUS TEJI BPAIlECHUS,

KJIacCU(UIIPOBATH B3AUMHOE PACIIONOKEHNE CPEPBI U TNIOCKOCTH;

BBIYUCIISITH BEJUYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB M TEJl BpALICHUS, OOBEMBI U
IUTOIIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BPALICHUs, TE€OMETPHUECKUX Tell C
npyUMeHeHueM (hOpMYIT;

CBOOOJHO OMEPHUPOBATH MOHATUSIMH, CBSI3aHHBIMA C KOMOWHALIWSIMH TE€J BPAILEHUS U
MHOTOIPaHHHKOB. MHOTOTPAHHUK, BIIUCAHHBIN B cepy W ONMHMCAHHBIA OKOJIO chepsl,
cepa, BMCaHHAs B MHOTOTPAHHHK HJIH TEJIO BPAIIECHUS,

BBIYUCIISITH COOTHOLICHUST MEXKAY TUIOIAASIMH MTOBEPXHOCTEH M 0OBbEMaMH MOJOOHBIX
T,
n300pakarb HM3y4aemble (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU H3
PHUCYHKOB MPOCThIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUYCHUS
TEJ BPALLECHHUS,

U3BJIEKATb, UHTEPIPETHPOBaTh W npeoOpa3oBeiBaTh  MHQOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PHUrypax, MpPEACTABICHHYIO Ha 4YepTekKax M
PHCYHKaX;

CBOOOJTHO OMEPUPOBATH MOHSITHEM BEKTOP B MPOCTPAHCTBE;
BBITTOJIHATHOIIEPALNUHAIBEKTOPAMH,

3a/1aBaTh IJIOCKOCTb YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;

pemarb TreOMeTPUYECKHE 3aJadyd Ha BBIUHCJICHHE YIJIOB MEXAYy MPsIMBIMH U
IUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSIHMH OT TOYKHM 10 IUIOCKOCTH, B LEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA TIPU PELICHU,

CBOOOJHO OMEpUPOBaTH IMOHSTUSMH, CBSI3aHHBIMH C JIBXKCGHHEM B IIPOCTPAHCTBE,
3HaTh CBONCTBA JBUKEHUII,

BBIMOJIHATh HM300paKEHUS] MHOTOTPAHHMKOB M TE€J BpAIlEHHUs MPH MapajuIeIbHOM
NepeHoce, LEeHTPATbHONH CHMMETPUH, 3€PKATbHOH CUMMETPHH, NPU MOBOPOTE BOKPYT
npsIMOi, IpeoOpa3oBaHus MOAOOHS;

CTPOUTh CEUEHHs] MHOTOTPAHHUKOB W T BpalleHUs: CEYSHHs LWIMHAPA
(mapannenbHO U MEPIIEHAUKYJISIPHO OCH), CeYeHHs KOHYca (TapauieIbHbIe OCHOBAHHIO
U IPOXOISIIIUE Yepe3 BEPIINHY ), CEUCHUS 1apa,;

UCTIOJIb30BaTh METOJBl IOCTPOCHUS] CEYEHWUH: METOH CJENOB, METON BHYTPEHHETO
MPOEKTHPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH MIIOCKOCTH;
JOKa3bIBATBI€OMETPUIECKIEYTBEPIKACHHS,

NPUMEHSTh TE€OMETpHUEeCKHe (aKThl il PEIIeHHs] CTEPEOMETPUYECKHX 3ajad,
MPEANONAraoIUX HECKOJBKO IIAroB PEIIeHUs], €CIHM YCJIOBUS MPUMEHEHHUS 3a7aHbl B
SIBHOU W HESIBHOU (hopme;

pemarb 3a7add Ha [OKa3aTeJbCTBO MAaTEMaTHYECKUX OTHOIIEHWH M HaxOXKACHHE
reOMETPUUYECKUX BEIUYNH;

NPUMEHSITH MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI TIPU
pELIeHNH CTePEOMETPUIECKUX 3a/ad,;



NPUMCHATEL TIOJYYCHHBIC 3HAHUSA Ha TMPAKTHUKE. CPABHUBATH, AaHAJIU3HUPOBATL U
OLICHUBAThb PEAJIbHBIC CUTyallul, IPUMEHATE U3YUCHHBIC ITOHATHS, TCOPEMBI, CBOMCTBA
B TIpoIecCce TIOMCKA PELICHHs MAaTeMaTHYeCKd C(OPMYIHPOBAHHOW MpoOsieMsl,
MOOCIINUPOBAaTh PEAJBbHBIC CUTYAllUN HA SA3BIKC T'COMETPUU, UCCIICAOBATH MOCTPOCHHBIC
MOJIENIA C UCIIONIb30BAHUEM I€OMETPUYECKUX MOHATHUH M TeopeM, ammapara anreOpsl,
peuiaTe NPAKTUYICCKUE 3aAa1H, CBA3AHHbIC C HAXOXKACHUEM TCOMETPHUICCKUX BEJIUYNH,
HUMETL MPEACTABIICHUA 00 OCHOBHBIX 3JTalax Pa3sBUTHA TCOMETPUU KakK COCTaBHOM
yacTu (yHIAMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINIAHUPOBAHUE

10 KUIACC
N HanvenosaHnepas1eos 1 KoanuectBouacos JIEeKTPOHHBIE
n/n TEMNPOrpaMmbl Bcero Kontpoabubiepabornl | IlpakTnuecknepadoTsl (uudposnie)
o0pa3oBaTejbHbIepecypChl
1 BeeneHue B crepeoMeTpHUIO 23 1
5 B3aumHoe pacnosnokeHue 6 1
NPSIMBIX B IPOCTPAHCTBE
3 HapannenvaOCTb MNPSIMBIX U g
IJIOCKOCTEH B MPOCTPAHCTBE
4 IlepneHnUKyISIPHOCTD NPSAMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
YIBl U pacCTOSHUSA 16 1
MHororpanHuKH 7 1
Bexrtope!l B npocTpaHcTBE 12
g ITosTOpeHue, o6o6meHI:Ie u 5 5
CUCTeMaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[MPOI'PAMME




11 KUIACC

N HanveHosaHnepasIeos 1 Kosanyecrpouacos DJIEKTPOHHBIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorsl | IIpakTnyeckuepadorni (ungpposbie)
o0pa3oBaTejbHbIepecypChl
1 AHanuTHYeCKasreOMeTpUs] 15 1
5 [TosTOpeHue, o6o6meHI:Ie u 15 !
CHCTEMaTH3alHs 3HAHUM
OOBEMMHOTOTpaHHUKA 17 1
4 TenaBparueHus 24 1
5 IInomanu NnoBEPXHOCTH U 9 |
00BEMBI KPYTJIBIX TEJ
6 JBr>keHus 5 1
7 [TosTOpeHue, o6o6meHI:Ie u 7 5
CHCTEMaTH3alHs 3HAHUMH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0
I[TPOI'PAMME







MNOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecrBouaco
Ne Ne Hara Hara 5
n/ no no no Temaypoxa
o baxt — baxt Beero KonrpoabHbiepador
y y y o

OcHOBHBIE TIpaBHIIa H300PAKEHHST HA PUCYHKE
TUTOCKOCTH, MapaJUIeIbHBIX MPSMBIX (OTPE3KOB),
CepequHbI OTpe3Ka

[lonsTHS CTEpEOMETPUU: TOUKA, NIPsAMAs, MJIOCKOCTbD,
npoctparcTBO. OCHOBHBIE NIPaBUIIa H300pPaKEHHS HA
PUCYHKE IIJIOCKOCTH, MaPAJIICIIbHBIX IPAMBIX
(OTpe3KOB), cepenrHbI OTPE3Ka

ITonsTusA: nepecekaroIyecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi U MiIoCKOCTh;
MOJIYTIPOCTPAHCTBO

ITonsTus: nepecexaroiyecs MIOCKOCTH,
nepeceKaroIuecs npsimasi 1 MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

MHoOrorpaHHIKH, N300paskeHNe MPOCTEUIITHX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYOLTUX
00BEKTOB

MHoOTrorpaHHIKH, H300paskeHIe MPOCTEUIITHX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYOLTUX
00BEKTOB

AXCHOMEI CTEPCOMETPHUH U NIEPBBIC CICACTBUA U3 HUX

AXCHOMEI CTEPCOMETPHUH U NIEPBBIC CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUN U NIEPBBIE CAEACTBUS U3 HUX.
CriocoObl 3a1aHusT IPSIMBIX U TUIOCKOCTEH B
npoctparcTe. OO03HAUSHHUANPSIMBIX U TNIOCKOCTEN

10

HzobpaxkeHne cedeHnii TUpaMuIbl, KyOa 1 MpU3MBl,
KOTOpBIE MPOXOJIAT Yepe3 ux pédpa.
HzobpakeHnenepeceyeHUANONyY€HHBIXIITIOCKOCTEH.
PackpammnBaHHeNOCTPOCHHBIX CEUEHUIPA3HBIMULIBETAM
u

11

HzobpaxkeHne cedeHnii TUpamMuIbl, KyOa 1 Mpu3Msl,
KOTOpBIE MPOXOJIAT Yepe3 ux pédpa.
HzobpakeHnenepeceyeHUANONyY€HHBIXITIOCKOCTEH.
PackpammnBaHHENOCTPOCHHBIX CEUEHUIPA3HBIMULIBETAM
u

12

Hzobpaxkenne cedeHnii nTUpamMuIbl, KyOa 1 Mpu3Msl,
KOTOpBIE MPOXOJIAT Yepe3 ux pédpa.
HzobpakeHnenepeceueHUANONyYeHHBIXITIOCKOCTEH.
PackpammnBaHHeNOCTPOCHHBIX CEUEHUIPA3HBIMULIBETAM
u

13

HzobpaxkeHne cedeHnii nTUpaMuIbl, KyOa 1 MpU3MBl,
KOTOpBIE MPOXOJIAT Yepe3 ux pédpa.
HzobpakeHnenepeceyeHUANONyYeHHBIXITIOCKOCTEH.
PackpammnBaHHeNOCTPOCHHBIX CEUEHUIPA3HBIMULIBETAM
u

14

Meton cinenos Ajst HOCTPOEHHs CEYeHU N

15

Meron cnenos aist mocTpoeHus ceuenuit. CBOICTBA
NepeceueHn i NPsAMbIX U MNIOCKOCTEN

16

Meron cienos Ayst mocTpoeHus ceuenuil. CBOICTBA
NepeceueHn i NPAMBIX U IIOCKOCTEN




17

IToctpoeHue ceueHnii B mupamuze, Kyoe mo Tpém
ToukaM Ha pédpax. Co3maHne BEIHOCHBIX YEPTEXKEH U
3aMKCh IIAroB OCTPOCHMUS

18

ITocTpoeHue ceueHnii B mupamuze, Kyoe mo Tpém
ToukaM Ha pédpax. Co3maHne BEIHOCHBIX YEPTEXKEH U
3aMKCh IIAroB OCTPOEHUS

19

ITocTpoenue ceueHnii B mupamuze, Kyoe mo Tpém
ToukaM Ha pédpax. Co3maHmne BEBIHOCHBIX YEPTEXKEH U
3aMKCh 1IAroB OCTPOCHMUS

20

ITocTpoeHue ceueHnii B mupamuze, Kyoe mo Tpém
ToukaM Ha pédpax. Co3maHne BEIHOCHBIX YEPTEXKEH U
3aMKCh IIAroB OCTPOEHUS

21

[TosTOpenue nuanumerpuu: Teopema o
MPOMOPLUOHANILHEIX OTPE3Kax.
ITonoOuerpeyroibHUKOB

22

IlosTopenue ninanumerpun: Teopema Menenas.
Pacuetsl B cedeHUsIX Ha BBIHOCHBIX uepTexax. Mcropus
pa3BUTHS MIJIAHUMETPUHN U CTEPEOMETPUH

23

KonTponbHas paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3anMHoe pacrnosnokeHue NpsiMbIX B IPOCTPAHCTBE.
Cxkpeuupatoiuecs npsimble. IIpusHaku
CKpeluBaroIuxcs npsAMbIx. IlapannenpHpienpsMele B
IIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUM U €AMHCTBEHHOCTH NMPSAMOM
napajuyieJIbHON NaHHOU MPsIMOM, MPOXOASIIEH Yepes
TOYKY IPOCTPAHCTBA U HE JIeKALEHd HAa JAHHOU
npsimoii. Jlemma o




NEPECCUCHUNIIAPAJIICIIBHBIX ITPAMBIXTIITIOCKOCTBIO

26

[TapannenbHOCTE TpeX NpsMbIX. Teopema 0 TpEX
napajuiebHbIX NPsIMBIX. TeopemMa o
CKPELIUBAIOIUX CATIPAMBIX

27

ITapannensbHoe npoekTupoBaHue. OCHOBHBIE CBONCTBA
napajiebHOTO MPOEKTUPOBAHUS.
N3o0paskeHnepa3sHbIX(QUTYP B MAPAIICIbHORTIPOSKIIUN

28

IlenTpanbHas npoekuus. Yroi ¢ COHaNpaBiIeHHbIMU
CTOPOHAMHU. YTOJIMEKAYIPSIMBIMU

29

Banam/l Ha J0Ka3aTCJILCTBO U UCCIICIOBAHUC,
CBA3AaHHLBIC C PACIIOJIOKCHHUEM TMPAMBIX B IIPOCTPAHCTBE

30

[HonsTHS: MapanIeNbHOCTh IPSIMON U MJIOCKOCTH B
npoctpancTse. [Ipu3Hak napaniaenbHOCTH NPAMON U
mockocT. CBONCTBANAPALIETbHOCTUIIPSIMON U
IUIOCKOCTH

31

reOMeTpI/ILIeCKI/Ie 3aJa41 Ha BBIYHUCJIICHHUE U
NOKa3aTeNbCTBO, CB3aHHBIE C APAIETIBHOCTHIO
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE

32

ITocTpoenue ceuenust, NPOXOAALIETO YE€PE3 TAHHYIO
MPsIMYEO Ha YepTeKe U NapaJlIebHOrO APyron
npsiMoii. PacuéroTHoIeHn

33

[TapannenbHas MpOEKLHs], IPUMEHEHHE IS
IIOCTPOEHHSI CeueHNH KyOa 1 napajuiesenumnesna.
CaolicTBanapaienenumnena U Ipu3sMsl

34

IMapannensHble niaockocTu. Ilpusnaku
NapajyIeIbHOCTHU BYX IIOCKOCTEH

35

Teopema o napasnneabHOCTH U €JUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJsALIel yepe3 TOUKy, He




MPUHAJIEKALIYO JAHHOUW MJIOCKOCTH U CJEACTBUS U3
Hee

CaolicTBa napasuleabHbIX INIOCKOCTEH: O

36 NapajuleIbHOCTU MPSAMBIX NIEPECEUEHUs] IIPU
MepPECeUeHUH IBYX NapaJljIeNbHBIX MIOCKOCTEHN TpeThel
CaoiicTBa mapaieNbHbIX IIIOCKOCTEH: 00 OTpe3kax

37 MapajyIeIbHbIX MPSIMBIX, 3AKIFOYEHHBIX MEXKIY
NapajuIeIbHbIMU IJIOCKOCTSIMHY, O IEPECECUCHUN
NPsIMOH C IBYMs MapaJuIeIbHBIMU MIJIOCKOCTSIMU

38 ITosTopenue: Teopema [Tudaropa Ha mockocTu

39 ITosTOpenue:
TPUTOHOMETPUANPSAMOYTOIbHOTOTPEYTOJIbHUKA

40 CaoticTBa Ky0a 1 MPSIMOYTOJIBHOTO Tapajuiesenuena

A1 Beruncienue nianH OTPE3KOB B KyOe U IPSIMOYTOJIbHOM
napajuieJenunene

42 IlepnenauKyasspHOCTD NpAMON U MIocKOCTH. IIpu3Hak
NEePNEHAUKYIAPHOCTH MPSIMOM U INIOCKOCTU

43 IlepnenauKyasspHOCTD NpAMON U MIocKOCTH. IIpu3Hak
NEePNEHAUKYIAPHOCTH MPSIMOM U INIOCKOCTU
Teopema 0 CylIECTBOBAHUH U €IUHCTBEHHOCTH

44 MPsIMOH, NPOXOAALIEH Yepe3 TOUKY NPOCTPAHCTBA U
NEePNEHANKYJIAPHON K INIOCKOCTH

45 IInockocTu 1 nepneHANKYJISIPHBIE UM IIPSIMBIE B
MHOTOIPaHHHUKAX

46 IInockocTu 1 nepneHANKYJISIPHBIE UM IIPSIMBIE B
MHOTOIPaHHHUKAX

47 Ilepnennuxynsp u HakiaonHas. [loctpoenune

NEePNEHANKYIAPA U3 TOUKH HA NMPSAMYIO




Ilepnennuxynsp u HakiaonHas. [locrpoenune

48 NEePNEHANKYIAPA U3 TOUKH HA NPSAMYIO

49 Teopema o Tpéx neprneHAUKyIsApax (MpsiMast 1
oOpatHasi)

50 Teopema o Tpéx neprneHANKyIsApax (mpsiMast U
oOpatHasi)

51 Yroamexay CKperuBar0 IUMUCATPSIMbIMU

5 Ilonck nepneHauKyISspHBIX NPSMBIX C TOMOILBIO
NEePNEHANKYIAPHBIX IIOCKOCTEN

53 OpTOroHaTbHOCIPOEKTUPOBAHNE

54 IToctpoenue ceueHnii Kyda, MpU3MBl, nPaBHanoﬁ
MUPaMUBI C TOMOIIBIO OPTOrOHAJIBHON MPOEKIUU

55 IToctpoenue ceueHunii Kkyda, MpU3MBI, nPaBHanoﬁ
MUPaMUBI C MOMOIIBIO OPTOrOHAJIBHON MPOEKIUN

56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO
nockocTh. I1nockocTuCHMMETPHUI B MHOTOTPaHHUKAX

57 IIpusHak nepneHauKyISIPHOCTH NPSIMOM U INIOCKOCTH
KaK CJIeICTBUE CUMMETPUHN

53 IIpaBunbHBIE MHOrOrpaHHUKU. PacuéT paccTosiHu OT
TOYKH [0 MJIOCKOCTU

59 IIpaBunbHBIE MHOrOrpaHHUKU. Pacuér paccTosiHu OT
TOYKH [0 MJIOCKOCTU

60 CriocoObl ONyCTHTD MEPTIEHAUKYISPBI: CHMMETPHS,
CABUT TOUYKU MO NapaIeIbHON NPAMON

61 Crneur no HenapasieaIbHON MPSIMON, U3MEHEHNE
paccTosAsHuM

2 KonTponbHas pabora "B3anmHoe pacnionoxeHne

MPSIMBIX U TJIOCKOCTEH B MPOCTPaHCTBE"




63

HOBTOpeHI/Ie: YTOJI MEKAY NMPAMBIMHA Ha MJIOCKOCTH,
TPUTOHOMETPHUA B IPOU3BOJIBHOM TPECYTOJBbHUKE,
TeopeMa KOCHHYCOB

64

IloBTOpEeHue: yron Mexxay CKpPeIBa0IUMUCS
MPsIMBIMH B IIPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie METOAbI BBIYUCIICHUS YIJIa MEXKIY
NPpAMBIMH B MHOT'OTPaHHUKAX

66

JByrpanssbiii yroj. CBONCTBO JIMHEHHBIX YIJIOB
JABYIPAaHHOIO yIia

67

IlepnenaukymnspHblie miockoctu. CBONHCTBA B3aUMHO
NEePNEHANKYIAPHBIX IIOCKOCTEN

68

IIpu3Hak nepneHIUKyISIPHOCTH IJIOCKOCTEHN; TeopeMa
O MpsIMOM NepeceueHust AByX IIIOCKOCTeN
NEPTEeHIUKYISPHBIX TPEThel MIOCKOCTU

69

[IpsimoyronpHBIN Napaenenumnen; Kyo; n3MepeHus,
CBOMCTBA NPSIMOYTOJILHOTO MapaJIJICNICUIIENnA

70

Teopema 0 AuaroHanu NpsIMOYroJILHOTO
napajieNnenunena u ClIeACTBUe U3 Hee

71

CrepeomeTpudeckre U NPUKJIAAHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM MPAMBIX U
MJIOCKOCTH

72

[loBTOpeHue: CKPeIUBAIOIINECS TPSIMbIE,
napajieIbHbIE TNIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHHUKAX

73

ITapa napasnenbHBIX MIIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSIMBIX, PACCTOSTHUE MEXKAY
CKPELINBAIOIIUMHUCS MPSIMBIMH B IIPOCTBIX CUTYaITUSIX

74

PaccrosiHue ot TOUKH 10 IMJIIOCKOCTH, PACCTOAHUEC




OTHPSIMOM 10 MJIOCKOCTH

Brruucnenue pacCTOAHUN MEXKIY CKPELIUBAIOIMMUCS

7 NPSIMBIMU C TIOMOIIBIO NEPIEHIUKYJIISIPHON MIIOCKOCTH !
Tpéxrpa"Hblil yroy, HEpaBEHCTBA JIsl TPEXTPAHHBIX

76 yraos. Teopema [Iugaropa, Teopembr KOCHHYCOB U 1
CHHYCOB IUIsI TPEXTPAHHOIO yIjla

77 DneMeHThI chepuIecKoil reOMETPUH: Te0Ie3NIECKHE !
JIUHUU Ha 3emiie

78 KonTponbHas pabora "Yribl u paccTosHus" 1

79 CucremaTtuzanus 3HaHuN "MHOrorpaHHHUK U €ro !
3JIEMEHTHI"

80 IIupamuna. Bune! nupamua. [IpasunbHas nupamuaa 1

81 IIpusma. IIpsimas u HaknonHas npusMmsl. [IpasunbHas |
npusMma

%2 IIpsmoii napannenenunen, NpsAMOyTrOJbHbIN |
napaJuleenumnen, Kyo

83 BrinykneieMHororpaniuku. Teopemadiinepa 1

84 Brinyxiele MHOrorpanHuku. Teopema Diinepa. |
IIpaBunbpHbIE U NOTYNIPABUIIbHBIE MHOTOTPAHHUKH

85 KonTponbHaspabora "MHororpaHHuku" 1

86 IlonaTHe BEKTOpA HA MNIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMaBeKkTOpoB 1

88 PasHoCTBEBEKTOPOB 1

89 [IpaBunonapanienenunena 1

90 Y MHOK€HHUEBEKTOPAHAYHCIIO 1

o1 PaznokeHnue Bekropa no 0azucy Tpéx BEKTOPOB, HE |

JIEXKAIMUX B OMHOM IIJIOCKOCTH




92 CxansipHOETIPOU3BENICHHE 1
93 Brraucnenue yria Mexay BEKTOPaMH B IPOCTPAHCTBE 1
94 IIpocrenmuesanauu ¢ BEKTOpaMHu 1
95 IIpocrenmuesanauu ¢ BEKTOpaMHu 1
96 IIpocrenmuesanauu ¢ BEKTOpaMHu 1
97 IIpocrenmuesanauu ¢ BEKTOPaMHU 1
98 O6o0buienne u cucTeMaTU3alUsI3HAHUN 1
99 O6o0buienne u cucTeMaTU3alUsI3HAHUN 1
100 HroroasikoHTpOIbHAsIpaboTa 1
101 HroroasikoHTpOIbHAsIpaboTa 1
102 O0o001eHne U cCUCTEMAaTH3ALUSI3HAH U 1
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME




11 KUIACC

Ne Konuuyecrpouacos
Hartausyu | DJekTpoHHblenn(ppoBbieodpazoBaT
n Temaypoxa Bce | Kourpoabubie | IlpakTuueckue
eHHs eJIbHbIepecypchbl

/ ro padoThI padoThI
n

IToBTOpEeHME TEMBI

"KoopauHatsl BEKTOpa Ha 1

MJIOCKOCTH U B MPOCTPAHCTBE"

IToBTopenue Temsl "CxamsipHoe !

IIPOU3BENIeHHE BEKTOPOB"

IToBTOpEeHUE TEMBI

"BpluncieHne yria MexIy 1

BEKTOpPaMH B IIPOCTpaHCTBe"

IToBTOpeHue Tems! "V paBHeHHE

MPsIMOH, MPOXOASAIIEH Yepes3 Be 1

TOYKH"

YpaBHEHHE MIIOCKOCTH,

HOpMaJb, ypaBHEHHE IIOCKOCTH 1

B OTpe3Kax

YpaBHEHHE MIIOCKOCTH,

HOpMaJb, ypaBHEHHE IIOCKOCTH 1

B OTpe3Kax

BekTopHoenpousBeneHue 1

JIuHelHbICHEPABEHCTBA, 1

JMHEeNHOoenporpaMMHUpOBaHue

JIuHelHbICHEPABEHCTBA, 1




JIMHEHHOEeNPOrpaMMHUPOBAaHNE

10

AHaJIUTHYECKHE METObI
pacuéra yria Mexxay NpsiMbIMU B
MHOTOIPaHHUKAX

11

AHanutHuyeckue METOObI
pacuéra yria Mexmny
ILUIOCKOCTAMHU B
MHOTOrpaHHUKax

12

dopMyna pacCTOSIHUA OT TOUKH
710 MIJIOCKOCTH B KOOPAMHATAX

13

Haxoxnenue paccTosiHUN OT
TOYKH JI0 TUIOCKOCTHU B KyOe

14

Haxoxnenue paccTOsHUN OT
TOYKH J0 TUIOCKOCTH B
MPaBWIbHON MUpaMUJIe

15

KonTponbHaspabora
" AHanutuyeckasireoMeTpus’"

16

Ce"IeHI/IﬂMHOFOFpaHHI/IKOBI
CTaHAAPTHBICMHOTI'OIPaHHUKHA

17

CeLIeHI/IﬂMHOFOFpaHHI/IKOBI
METOACICIOB

18

CeueHnst MHOTOTPaHHUKOB!
CTaHJapPTHbIE MIOCKOCTH,
nepecevdeHyst NpsIMbIX U
IJIOCKOCTEN

19

ITapannenbHble NpsiMbIE U
IUIOCKOCTH: MapaJulesIbHbIe
CECUCHUA




20

ITapannenbHble NpsiMbIE U
TJIOCKOCTH: PAcU€T OTHOLIEHHI

21

ITapannenbHble NpsiMBIE U
IUIOCKOCTH. YIJIbI MEXIY
CKPECIIUBAOIIUMHUCA MTPAMBIMUA

22

IlepniennuKyIsspHBIE NPAMBIE U
MJIOCKOCTH: CTAHAAPTHBIE MaphI
NEePNEHANKYJIAPHBIX IIOCKOCTEN
U MPSIMBIX, CHMMETPUU
MHOTOIPAaHHHUKOB

23

IlepnennuKyIsspHBIE NPAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPHEHANKYIIAPax

24

IlepnennukyasspHbIE NPAMBIE U
MJIOCKOCTH: BBIYHUCJIEHUS [UIVH B
MHOTOIPaHHUKAX

25

IToTOpeHue: nnomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI
IUTS TUIOMIAAEH, COOOpaKeHMsT
nonooust

26

IloBTOpeHue: nnomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI
IUTS TIOMIAAEH, COOOpaKeHMs
nonobust

27

IloTOpeHue: nnomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI
IUTS TUIOMIAAEH, COOOpaKeHMst
nonoous




28

[Inowanu ceuennit
MHOTOTPAaHHHUKOB: TUTOINATN
MOBEPXHOCTEM, pa3pe3aHus Ha
9acTH, COOOpaXKeHUs TOAOOHS

29

[Inowanu ceuenuit
MHOTOTPAaHHHUKOB: TUTOIIATN
MOBEPXHOCTEMH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs TOAOOHS

30

KontponbHas padora
"IToBTOpEHHE: MHOTOIPAHHUKH

2

CeueHUs1 MHOTOrpaHHUKOB"

31

O01éM Tena. O0LeM
IPSAMOYTOJIBHOTO
napasuieNnenunena

32

3anauu 06 yaBoeHnn Kyba, o
KBazpaType Kyda; O TPUCEKINH
yria

33

CrepeomeTrpuueckue 3a1aum,
CBsI3aHHBIE ¢ 00BEMOM
IPSAMOYTOJIBHOTO
napajuieNienumnena

34

[Ipuknanssle 3anauu,
CBSI3aHHBIE C BBIYHCICHHUEM
00BEMa IPSIMOYTOJIBHOTO
napajuieNnenunena

35

OO BEMIPAMONUTTPU3MBI

36

CrepeomeTpuyeckue 3a1a4m,
CBA3aHHBIC C BEIYUCJICHUEM




00BEMOB IPSMON MTPU3MBI

37

[IpuknanHsle 3anauu,
CBsI3aHHBIE C OOBEMOM MPSIMOH
MIPU3MBI

38

Brraucnenue o0bEMOB TeI ¢
IIOMOIIBI0 OMPENECIEHHOTO
UHTerpaja.

OO BEMHAKIIOHHONTIPU3MBI

39

Brraucnenue o0bEMOB TeI ¢
IIOMOIIBI0 OMPENECIEHHOTO
uHTerpana. OOpEMmupaMus!

40

Dopmyna 00bEMA MTUPAMHUIBL.
OTtHowmeHne 00beMOB MTUPAMU]T
¢ O0IKM yTiIoM

41

Dopmyna 00bEMA MUPAMHUIBL.
OTtHowmeHne 00beMOB TUPAMU]T
¢ O0IKM yTiIOoM

42

CrepeomeTrpuueckue 3a1aum,
CBsI3aHHBIE ¢ O0BEMaMU
HAKJIOHHOM NPU3MBI

43

CrepeomeTpuueckue 3a1aum,
CBsI3aHHBIE ¢ O0BEMaMU
MTUPAMUIBI

44

IIpuknanHele 3a7a4u O TEME
"O0BEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKIJIOHHOM MPU3MBI

45

IIpuknanHele 3a7a4u O TEME
"O0BEMBI TeN", CBSI3aHHBIE C




00BEMOM MTHUPAMHUITBI

46

IIpumeneHne oOBEMOB.
Boruucnenue paccTosiHuS 10
IIOCKOCTH

47

KonTponbhaspabora
"O6péMMHOTOrpaHHUKA"

48

[unuHaapuyeckast MOBEPXHOCTD,
oOpasyrimue IUINHIPUIECKON
[IOBEPXHOCTHU

49

Iumuanp. Ipsamoii kpyrosoi
uuHap. Inomane
MOBEPXHOCTU LUIUHAPA

50

Konnueckast moOBEpXHOCTS,
oOpasyromue KOHUIeCKON
nosepxHoctu. Konyc

51

CedeHue KOHyCa TUIOCKOCTBIO,
napajjiebHON MIOCKOCTH
OCHOBAHUA

52

Y ceuéHHBIN KOHYC.
HzobpakeHne KOHYCOB U
YCEYE€HHBIX KOHYCOB

53

[Tnomanes GoxoBOIA
MOBEPXHOCTU U MOJHON
MOBEPXHOCTH KOHYyCa

54

[Tnomans GokoBOIA
MOBEPXHOCTU U MOJHON
MOBEPXHOCTH KOHYyCa

55

CrepeomeTrpuueckue 3a1a4n Ha




JOKa3aTCJIbCTBO U BBIMHCJICHUEC,
MOCTPOEHUEM CEUCHU I
LUIMHApPA, KOHyCca

56

CrepeomeTrpuueckue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIMHCIICHUEC,
MOCTPOEHUEM CEUCHU I
LWIMHApPA, KOHyCa

57

IIpuknanHsle 3anauu,
CBSI3aHHBIE C LIUJIUHAPOM

58

[Ipuknanssle 3anauu,
CBSI3aHHBIE C LIUJIUHAPOM

59

Cdepa u map

60

[Nepeceuenue chepbl u miapa ¢
mockocThro. Kacanue mwapa u
cepsl TIOCKOCTHIO. Bun u
n3o0pakeHuenapa

61

[Nepeceuenue chepbl U mapa ¢
nockocThro. Kacanue mapa u
cepsl TIOCKOCTHIO. Bun u
n3o0pakeHuenapa

62

Ypasnaenue chepsl. [Lnomans
cepsl u eé yacrei

63

Cummerpusicpeprr u mapa

64

CrepeomeTrpuueckue 3a1a4n Ha
JOKa3aTCJIbCTBO U BBIYMHCIICHUEC,
CBsI3aHHBIE CO c(hepoii u mapom,
MOCTPOEHUEM HX CEUEHHI
TUIOCKOCTBIO




65

CrepeomeTpuueckue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIMHCJICHUEC,
CBsI3aHHBIE CO c(hepoii u mapom,
MOCTPOEHUEM UX CEUEHHI
TUIOCKOCTBIO

66

Ilpuknannele 3ana4my,
CBsI3aHHBIE CO c(epoil u mapom

67

IloBTOpEHNE: OKPYKHOCTDL HA
IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTAHAAPTHBIE
nopobus

68

Paznmuunbre KOM6I/IHaLII/II/I TEII
BpalICHWA 1 MHOTOI'PaHHUKOB

69

3anauu no teme "Tena u
MOBEPXHOCTH BpaleHus"

70

3anauu no teme "Tena u
MOBEPXHOCTH BpaleHus"

71

KontponbHas padora "Tena u
MOBEPXHOCTH BpaleHus"

72

O6vém nmmaapa. Teopema 06
00BbéMe TPSMOTO IITUHAPA

73

Brraucnenue o0bEMOB TeN ¢
IIOMOIIBIO OMPENECIEHHOTO
uHTerpana. O6pEMKOHyCa

74

Tnomanu 60k0BOH U MOHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3a1a4m,
CBA3aHHBIC C BEIYUCJICHUEM




00BEMOB IMJIMHAPA, KOHYCA
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IIpuknanHele 3a7a4u O TEME
"OOBEMBI U MIIOIIATH
nosepxHocTel Ten"

77

O06Bém mapa ¥ mapoBoro
cektopa. Teopema 00 0ObEME
mapa. [lnomans chepsl.
CrepeomeTrpuueckue 3a1aum,
CBA3aHHBIC C BEIYUCJICHUEM
00BEMOB 1mapa, mMapoBOro
CerMeHTa U LIapOBOro CEKTOpa

78

IIpuknanHele 3a7a4u O TEME
"O0BEMBI TeN", CBSI3aHHBIE C
00BEMOM I1apa U MIOIABI0
cepsl.

CooTHOIEHUAMEKAY IIIOLIAAAM
UIMIOBEPXHOCTEN U
00BEMaMUTIONOOHBIX TE

79

ITonoOHbIe Tena B
npoctpaHcTee. U3MeHeHue
o0béma npu momoduu.
CrepeomeTpuueckue 3a1aum,
CBSI3AHHBIE C BHIYUCICHUEM
00BEMOB TeJ U IUIOIIAACH
MOBEPXHOCTEN

80

KonrponbHas padora "[Lnomanu
MOBEPXHOCTH U O0BEMBI
KpYyIJbIX Ten"

81

JIBr>KeHUs MPOCTPAHCTBA.




OtoOpaskenusi. J[prkeHust u
paBeHCcTBO Quryp. Obuue
CBOICTBA JBWKCHUHN

82

Bunb! aBrkeHUN:
napajieIbHbII EPEeHOC,
LEHTpaIbHAsl CAMMETPHUS,
3epKajbHasi CHMMETPHs,
MOBOPOT BOKPYT MPsIMOI

83

[IpeoOpazoBanust mogoOHsi.
[psimast u cepa Ditnepa

84

I'eometpuueckue 3anaum Ha
MNPUMEHEHUEC NBUXKECHUA

85

KonrponbHas padora "BekTopsr
B IIPOCTpaHCTBE"

86

O6o6bmaromee nosropenue 11
MOHATHI U METOAOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3aLMs 3HAHUI:
"ITapanienbHOCTb NPSIMBIX U
MJIOCKOCTEH B MPOCTpPaHCTBE"

87

Ob6o0bmaromee nosropenue 11
MOHATHI U METOAOB Kypca
reomerpun 10—11 knaccos,
CUCTEMAaTU3aLUs 3HAHWI:
"BekToprl B MpoCTpaHCcTBe"

88

Ob6o0bmaromee mosropenue 11
MOHATHI U METOAOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMAaTU3aLMs 3HAHUI:




"BekTopel B MpOCTpaHCcTBe"

89

Ob6obuaromee mosTopenue 11
MOHATHI U METOAOB Kypca
reomerpun 10-11 knaccos,
CHUCTEMAaTU3aLUs 3HAHWUI:
"O0beM MHOTOTpaHHUKA"

90

Ob6obmaromee nmosropenue 11
MOHATHI U METOAOB Kypca
reomerpun 10—11 knaccos,
CHUCTEMAaTU3aLMs 3HAHWN:
"O0bpeM MHOTOTpaHHUKA"

91

Ob6o6bmaromee nosropenue 11
MOHATHI U METOAOB Kypca
reomerpun 10-11 knaccos,
CHUCTEMAaTU3aLUs 3HAHWI:
"IInomany MoOBEPXHOCTU U
O00BEMBI KPYTIIBIX TEN"

92

Ob6obmaromee mosTopenue 11
MOHATHI U METOAOB Kypca
reomerpun 10—11 knaccos,
CHUCTEMAaTU3aLUs 3HAHWI:
"IInomany MoOBEPXHOCTU U
O00BEMBI KPYTIIBIX TEN"

93

UrorosaskoHTposbHAsIpaboTa

94

UrorosaskoHTposbHAsIpaboTa

95

[TosTOpeHnue, obodIeHue u
CHUCTeMaTU3alMs 3HAHUI

96

Hcropus passurus




CTEPEOMETPHUU KK HAYKH U €€
POJIb B pa3BUTHHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus passurus
CTEPEOMETPHUU KK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passurus
CTEPEOMETPHUU KK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passurus
CTEPEOMETPHUH KK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPHUH KK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPHUH KK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI




Hcropus passurus
10 CTEPEOMETPHUU KK HAYKH U €€
PpOJIb B PA3BUTUU COBPEMEHHBIX

HHKCHCPHBIX U KOMITBIOTCPHbBIX

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102







YYEBHO-METOJANYECKOE OBECHEYEHHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIEI 1151 VUEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

OHUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbHI CETH UHTEPHET






MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJIEPAIIUNA

MBOY "CHI Ne 13"

MyHununajbHoe 010/1:KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
«Cpennss mxkosaa Ne 13 ropoaa EBnaropun Pecyoiuku Kpbsiv»y
(MBOY "CHI Ne13'™)

PACCMOTPEHO COTI'JTACOBAHO YTBEPXIEHO
Hazacegannun MO 3aMecTUTEIhIUPEKTOPA MIPUKA30MAUPEKTOPA
€CTECTBEHHO-MATEMaTUYECKUXHAYK no YBP MBOY «CHI Nel3»
ITpotokon Ne 3
oT «_28 » amrycra 2023 . «_29 » asrycra 2023r oT «_30 » aBrycra 2023 r.
N.C. ApakensH T.B. MarBeeBa  Ne 646/01-16
Padouasimporpamma

yueOHOro Kypca «Ajaredpa n Hayajia MaTeMaTH4YeCKOr0 aHAJIN3a. YTiry0JIeHHbIi
YPOBEHb»

it ooydarormxest 10-11 xmaccor

2023



Pabouas mporpamma y4eOHOro kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO aHaIM3a.
YrnyOneHHbI YpPOBEHB» Ha YPOBEHBb CPeAHETO 001Iero oopasoanus s oodydaronuxcs 10-11-
x kmaccoB MBOY «CII Ne 13» pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

e denepanmpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 o0pa3oBaHuu B
Poccuiickoit ®enepanuny;

e mpukaza Munnpocsemienus or 31.05.2021 Ne 287 «OO6 yTBepKIeHUH
(benepanbHOrO TOCYAApCTBEHHOTO O0pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOIO OOIIEro
o0pazoBaHUY;

e mpukaza Munnpocemenuss ot 18.05.2023 Ne 370 «OO6 yTBepkIeHUH
benepanbHON 00pa3z0BaTEeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs»;

o mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxxknenun [lopsika
OpraHM3aliil ¥ OCYILECTBICHHUS 00pa3oBaTeNbHON AEATeIbHOCTH [0 OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTrpaMMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM HavyaIbHOTO
00111er0, OCHOBHOTO OOIIIETO M CPETHEr0 00IIEero 00pa30BaHMIY;

o CII 2.43648-20  «CaHuTapHO-3NIUJEMHUOJIOTUYECKHME  TpeOOBaHUA K
OpraHM3alysM BOCIUTAaHUS M OOY4YeHMs, OTIbIXa U O3J0POBJICHHS JeTell Hu
MOJIOJIEKU», YTBEP)KICHHBIX IIOCTAHOBJIICHHEM IJIABHOI'O CAaHUTAapHOIO Bpaya oOT
28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHnyeckue HOpPMATUBBI U TpeOOBAaHUA K
obecrieueHn0 0€30MacHOCTH U (Min) OE3BPEIHOCTH IS YeloBeKa (aKTOPOB CPEIbI
OOUTaHUS», YTBEPKACHHBIX IIOCTAHOBICHHEM TJAaBHOTO CAaHUTAPHOTO Bpada oOT
28.01.2021 Ne 2;

e KOHLENUMH pa3BUTUS MaTeMaTHYeCKOro oOpa3oBaHMs, YTBEPKICHHOU
pacniopsbkenueM [IpaBurenbcrBa oT 24.12.2013 Ne 2506-p;

e y4eOHOro TJIaHa OCHOBHOTO OOIIET0 00pa3OBaHMs, YTBEPKICHHOTO MPUKA30M
MBOY "CHI Ne 13" ot 30.08.2023 Ne 646/01-16 «OO0 yTBepX A€HUU OCHOBHOI
00pa3zoBaTeNbHON IPOTPAMMBI OCHOBHOT'O O0IIET0 00pa3oBaHUs;

e (enepanpHoOil paboueld mporpaMMmbel y4eOHOro Kypca «Anredpa W Hayana
MaTEeMaTHUYeCKOro aHaiau3a. YTIyOJeHHbIH YpOBEHb» KOTOPBIH BXOIMT B COCTAaB
y4ueOHoro npenmera «MaTemaTukay.

Pabouass mporpamma OpHEHTHMpOBAHAa Ha LEJNEBbIE NPUOPUTETHI, CHOPMYIHPOBAHHBIE B
denepanbHOi pabouell mporpamme BOCIUTaHMA M B pabodell mporpamme Bocnutanuss MbOY
«CIHI Ne 13»

r.Esnaropus 2023



VYueOHblit Kypc «AunreOpa W Havalla MaTeMaTHYECKOTo aHallM3a» SBISETCS OJHUM H3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT HMHCTPYMEHTAIbHYIO 0a3zy JUid H3y4eHHMs] BCEX €CTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroi CTOpPOHBI, (POPMUPYET JIOTMYECKOE M aOCTPAKTHOE MBbIIIJIEHHE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH M JPYrHMX JUCHUIUIMH. B pamkax paHHoro y4eOHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KoOTopas
(bopMynHupyeT CBOM TOCTHKEHUS B MaTeMaTHUecKol (opme.

VY4eOHblil Kypc anredpsl M Hayall MAaTeMaTHUECKOTO aHAIM3a 3aKJIa/JbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJCHUS 3aKOHaMHU (DHM3HKH, XUMHH, OWOJIOTUH, TOHHUMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(POBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BATh UX MJIS
JTAIBHEWINET0 O00pa3oBaHWs W B TIOBCEIHEBHON JKM3HM. B TO ke BpeMs OBJIaJICHUC
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLUSMHU alnreOpbl 1 MaTeMaTU4YEeCKOro aHalIu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBAaTh
YTBEPXKJICHHSI ¢ IOMOIBI0 UHAYKIMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyarolyecsi IMOJIy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MAaTEeMaTHYECKHX MOJENECH pealbHbIX CHUTYallUid, MHTEPIPETALUU IOJYUYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMUCSA MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEJIBHBIM IOTEHIMAJIOM, KOTOPBIN
peanusyercss Kak uyepe3 ydeOHbIM Marepuall, CIocOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSITENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YE€HHBIN pe3yJbTar.

B ocHoBe meronuku o0ydeHus anredbpe W HayajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKUT
JeSITeIbHOCTHBIN MPUHIUI O0yUEeHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATENBHO-METOAUYECKHE JUHUM: «Uucia u BbUUCICHUS», «DYHKIMM U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTemaTHueckoro aHaiauza», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE cO/EpKATEIBLHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JieT oOy4eHMs Ha ypOBHE CPEIHEro oO0Iero oOpa3oBaHMs, €CTECTBEHHO JIOMOJHSASA APYT
Jpyra M TOCTENEHHO HaCHIIAsACh HOBBIMU TeMaMM M paszjenamu. J[aHHBIA ydeOHbBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTHUYeCKUX AMCLUMIUIMH, TAaKUX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTH4YeCKUI aHalu3,
TEOpHsl MHOXKECTB, MaremMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM allaparoM, y HHX I[OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HaHUS, TMOJY4YEHHbIE NPU W3YYEHHUU Y4eOHOro Kypca, AJis pelieHus
CaMOCTOSITENIEHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA HeﬁCTBHTCHBHBIX YUCCii, KOTOPOC 6LIJIO Ha4yaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIOJIb30BAaHKUE PA3IMYHBIX ()OPM 3alUCH YHCIa, YMEHHUE JeaTh MPUKUIKY, BBITIOIHSITH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTb C MaTeMaTUu4Y€CKNMHU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JCHCTBUTEILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaXaoM U3 3TUX
MHOECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUSCKUE 3a/1a4H U OTICPAIUH: JICTICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOXHOCTAMU HUX IMPUMCHCHHA AJId PCUHICHUA PA3JIMYHBIX 3a1a4 q)OpMI/IpyeTCﬂ MMpEeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKU KaK HAYKH U €€ pOJIM B IOCTPOCHUHU MOJEIIEH PEAIBHOTO MUPA, IIUPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
IPEYyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a/adu. B pe3ynbraTe oOyuaroimuecs OBIaJCBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHUA INHUPOKO HCHOJB3YHOTCA IIPU HUCCIICAO0OBAHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEICHUN NPUKJIAJIHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (QOPMHPOBAHWUE YMEHHUH BBINOJHATH Pacuy€Thl MO (GopMysIaM, MPeoOpa3OBaHHS
PaluOHAJIbHBIX, UPPAINUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BI)Ipa)KCHI/II\/’I, a TakKXKe BBIpa)KeHHi/JI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pElIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a]a4, HATJISAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxatenpHo-MeToAM4YecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
OpYTMMHM  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIe  3a4aér
NOCJIC/IOBATEILHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENCeHHOW, IOKa3aTeNlbHOM,
JIOTapU(PMHUECKOW ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, HX CBOWCTB M TPAPHUKOB, HCIIOJIL30BAaHHE
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKMM aHAJIM30M, TaK M C PEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEIMYHUHAMH, UCCIICIOBATH MOJYYCHHbIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BbIPpAXATb 3aBUCUMOCTH MCEXKIY BCIWMYHMHAMU B paSJ’IPI‘-IHOﬁ (1)0pMe:
aQHAJTMTUYECKON, Trpaduyeckoii W clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenpHas nuHus «Hagana mMareMaTnyeckoro aHaian3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK W MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00YyJaromuMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJbIIME U HAaUMEHbBIINE 3HAYEHUS, BRIYUCIATD MJIOAAN GUryp U 0ObEMBI Tel, HAXOAUTH
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxXOJIUTh HaWJIyylllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COI[MATbHO-2KOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJIAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ PA3BUTHUSI MAaTEMaTUKHU KaK HAyKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEeMAaTHKH W TpeliararT Haubolee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aloImeMycs IOHHMAaTh TEOPETHKO-MHOKECTBEHHBIA S3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MbICIEH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMN ¥ CJIEIOBaHHE OMNpEeACNEHHBIM MpaBUiaM IOCTPOCHUS JOKa3aTelIbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET DPAa3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTHMYECKOTO aHAIHM3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BaTh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOT0 aHaJIn3ay.

Ha u3yuenue yuebHoro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHATN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE POOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpuple uncia. PanuoHanpHble M HMppaldOHANIbHBIE YHcla. ApudpMeTndeckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. JlecaTuaHbIe M HATypaTbHBIC JIOTAPUDMBI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEHICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensivu kodddurmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro Te€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUM. VccraeqoBanne mocTpOCHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyalluH C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKU U peaIbHOM JKHU3HH.

DOyHKUUH U rPpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHxiuu. Kommosuius
¢byukuuii. ['padux pynkunn. DnemeHTapHble Ipeodpa3oBaHus rpadukoB yHKINH.



OO6nacth onpeeNeHns 1 MHOXKECTBO 3HaueHnd ¢pyHkuuu. Hymu ¢ynkmmm. [TpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAasA U IPOOHO-THUHEHHAS PYHKIMH. DIIEMEHTApHOE UCCIIEJOBAHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-0oil cTemneHu Kak (pyHKUHMHU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[Toka3zarenbHas U Jorapudmuueckas GyHKIUH, UX CBOMCTBA U rpaduku. Vcnonbp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIBLHOCTH. VICTOpUS BO3HHKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Uil pELIEHUs PEAVIbHBIX 3aJa4 PUKIIAHOIO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaubie GyHKIMH. OnpenenecHue, TeOMETPUIECKU U HU3HIECKUit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammbl Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara i ONHUCAaHHs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIIMIa 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3a7a4 U3 Ppa3IMYHbIX oOJacTel HAayKu M pealbHOW JKU3HM, HHTEpHpETalus IOJy4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONbI pELICHUS YpaBHEHWH M HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaol win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Beryucienue onpeneaéHHoro MHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHInaNbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKONM MaTeéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0J00Us, UHTEpeC K pa3iuuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMAaHHE BIHUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl



YEJIOBEYECKON JEATEIBHOCTH, 3TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIE0BATEIbCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 00OOLIEeHUS U
CpaBHEHUs, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMpPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpeYHs B (akTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KPUTEPUU Ui  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOJAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOM 3adgauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIONIb30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOPEUYHE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, SIBJICHUSIMH, TPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaThH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs OTBETAa Ha BOMPOC U IS
peLIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3THYHBIX BHJIOB U  (QopMm
MPE/ICTABIICHHUS;

CTPYKTypUpOBaTh  WHGOpPMAIMIO, TPEACTaBIATh €€ B  Pa3IUYHBIX  Qopmax,
WTIOCTPUPOBATH TpaduuecKy;



OLICHMBAaTh HAIE&KHOCT, HMHGOPMAlMM MO CaMOCTOSATENbHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W INHCBbMCHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY pEHICHHs 3a/layd, KOMMEHTHUPOBATh IOJyYCHHBIN
pe3yJbTarT;

B XOJIe OOCYXICHHSI 33/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoix'I 3aa4yM, BBICKA3bIBaTb HMACH, HALICJICHHLIC HA IMOUCK PCHICHHUA, COIIOCTABJISATL CBOU
CYXKICHHS C CY)KIEHUSIMU JIPYTMX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pazliuiyve U CXOICTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyIUpOBATh Pa3HOrIACHs, CBOM BO3PAXKECHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aJadyd, SKCICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM WH(pOpMAIIHK.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHus MaTeMaTUUeCcKOH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PELIEHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ylbTaTa LEIM M YCJIOBHSM, OOBSICHATH MPUYUHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHUS pE3yJbTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl Ipu
pelmieHnd ydeOHBIX 3a7ady, NPUHUMATh 1€JIb COBMECTHOW JEsTeNbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padOT, JOrOBapHBAThCs, O0CYXIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpYyNMHOBBIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh paOOThl U KOOPAMHHPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

NPEAMETHBIE PE3YJIbTATbBI
K xonny oOydenuss B 10 kuacceoOydaromuiicss MOMY4UT CIEAYIOUIME INpPEIMETHBIE

pe3yibTaThl 10 OTJAEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa M Hadana
MaTEMaTHYECKOr0 aHAJIN3a»:



Yucia M BLIYMCICHUA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YUCIIO, OECKOHEUHAs! MEPHOIHUECKast
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX M JACHCTBUTEIHHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U pEAIbHOM KU3HU;

NPUMEHATh TPUOIIKEHHBIC BBIYUCICHUS, TPAaBUIA OKPYIJICHHS, NMPHUKHIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUPOBaTh IOHSATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHON CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIIBHBIM I10Ka3aTeIIEM;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, JNECATHUYHbIE M HaTypajbHbIE
J0TapuQMBbl;

CBOOOJTHO ONEpUPOBaTh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUIAMHU: APKCUHYC, APKKOCUHYC U ApKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  OHEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIBHBIE HEPABEHCTBA;

IPUMEHSTh pa3JIUYHbIE METOAbl PELIEHUS PALMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QULIHMEHTaMH, KOPHM MHOTOYJIEHa, NPUMEHSTh JeJIeHHe MHOrowIeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3dy n teopemy Buera s pemenns 3anay;

CBOOOZHO ONEpUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULBl 2 X 2 W €ro reOMETPUUYECKHH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIECIUTENN IS PELIECHUS
CUCTEMBbI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH PEaJbHbIE CUTYallUd C MOMOUIbIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIENIOBaTh IOCTPOEHHBIE MOJEINW C MOMOUIbI0 MAaTpull U
OIpEACINTENEH, UHTEPIIPETUPOBATD ITOTYYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIs TpeoOpa30BaHusl BRIPaKEHUIA;

BBIMOJHATh NPEOOpa3OBaHMUsT YHCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCMOJb30BaTh  CBOMCTBA JIOrapuMoB uid  MpeoOpa3oBaHMs  JIOrapu(PMHUUECKUX
BBIPAKECHMUI;

CBOOOJAHO  ONEpUpOBaTh  MOHATHSMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapuMHuyUecKue ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMmMyasl s [peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJHO OINEpPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00X01uMble (POPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJICIUPOBAaTh pEAIbHbIE CUTyallMd Ha s3bIKE aireOpbl, COCTaBIATH BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, MCCIEN0BAaTh IIOCTPOCHHBIE MOJACINH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.



DOyHKkuuM U rpapukm:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHMSA, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIHH, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYEeHUMH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIC M HEUETHBIC (DYHKIMH, MEPUOTUYECKHE
(GYHKLIMU, HPOMEKYTKM MOHOTOHHOCTH (DYHKIUHM, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNnEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U LEJIBIM
noKasareneM, rpaguK CTENeHHOW (YHKIIMH C HAaTypaJbHBIM M IICNIBIM TOKa3arenem, rpaduk
KOpHs N-0i CTENEeH! KaK (YHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKA3aTelIeM;

ONEpPUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: ITOKa3aTelbHas W JorapupmMuueckas (GyHKIUU, UX
CBOMCTBA U IrpadMKu, UCIIOJIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUECKAsi OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A7 MCCIEAOBAHMS TPOIECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HMPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (OpMyIaMu
3aBUCUMOCTH MEXly BEJTUUYNHAMY;

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apupMeTHdecKas W TeoMeTpUdecKas Mmporpeccus,
0ecKOHEeUHO yObIBarOLIasi FreOMETPUYECKasi MPOrPeccHsl, TUHEHHBIN U 3KCIIOHEHIMAIbHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNUE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  OMEpUPOBATh MOHATHSAMH:  TIOCJIEIOBAaTENLHOCTh, CHOCOOBI  3a/IaHUS
M0CJIEeI0BAaTeNbHOCTEN, MOHOTOHHbBIE M OIpaHMYEHHBIE MTOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a O0ECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMpPEpHIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(GYHKIIMH, aCUMITOTHI rpaduka (QyHKINY;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH s peIlIeHHs 3a/1a4;

CBOOOJTHO OTEpPUPOBATh TMOHATHUSMHU: TIepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIYUCIIATh TMPOU3BOJHBIE CYMMBbI, IPOU3BEICHMS, YAaCTHOIO U KOMITO3UIMU JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCTIOJTF30BaTh TE€OMETPUICCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEpAllUU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHHsI PeajbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX Y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNIieHHe, TeopeMa, YpaBHEHHE-CICICTBHE,
CBOWCTBO MaTeMaTH4YeCcKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCWIBHBIE ypaBHEHUS U
HEpPaBEHCTBA.



K konmy oOydenuss Bl1 KJ1acceoOydyarOmMACs TMOMYYUT CICAYIONINE TPEIMETHBIC
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOr0 aHAIIU3an:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OIEpUPOBATH MMOHATUSAMH: HAaTypajdbHOE WU LEJI0€ YHCIO, MHOXECTBA
HATYypaJIbHbIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHbIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKkinia;

CcBOOOJIHO OIIEPUPOBATh MOHATUEM OCTaTKa 10 MOJYJIIO, 3alIUChIBATh HATYPAJIbHbIE YKCIIA
B PA3JIMYHBIX TIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMILJICKCHBIC YHCIa B aNreOpandeckoil M TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX IIEPEX0/IOB;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUYECKOI'O YPaBHEHUS;

CBOOOJTHO OIEPUPOBaTH IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
HE00X0AuMBbIe (POPMYIIBI TSl PEIICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: CUCTEMA U COBOKYITHOCTb YpaBHEHUUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEH
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, II0KA3aTENBHBIX M JIOTapU(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTh panuoHANbHBIC, HWpPpAlMOHAIBHBIC, IIOKa3aTeNbHbBIE, JIOTapH(PMHUUYECKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILINE MOLYJIN U IIapaMeTpBbl;

OPUMEHSATH TpaduuecKrue METOJIbl JUIsl PELICHUs] YpaBHEHUIM 1 HEPaBEHCTB, a TaKKe 3a/1ad
C IapaMeTpaMy;

MOJIEJIMPOBaTh pealbHblE€ CHUTYallMd Ha $3bIKE aireOpbl, COCTAaBIATH BbIPAXKEHMUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/layd, HCCIEN0BaThb IMOCTPOEHHBIE
MO/IENIU C UCIIOIB30BAHUEM alllapaTa ajareOpsl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTar.

DOyHKIUHA U TPaQUKH:

CTPOUTH Tpa@UKU KOMMO3UIMU (QYHKIUN C MMOMOIIBIO AJIEMEHTAPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX ()YHKIIHIA;

CTPOUTh TIeOMeTpUYecKHe o00pa3bl ypaBHEHMH H HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpadUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATHh QYHKIMU U1 MOJETUPOBAHMS U UCCIIEIOBAHUS PEaTbHbBIX IPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCleoBaHUS (QYHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaXOJUTh HauOoJblIee 1 HAaUMEHbIIIee 3HauUeHHs (PYHKIIMHM HENPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOJHYIO JUIsl HAXOXKACHUS HAWIy4YIEro pelleHHs] B NPUKIAJHBIX, B
TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3a7adax, JUIsl ONPENENICHUS] CKOPOCTH M YCKOPEHUs
mpolecca, 3alaHHOr0 (OpMYJIOi UITH TpapuKoM;

CBOOOJTHO OTIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONpeIeIEHHBIN HHTETPall, HAXOAUTh
NEepBOOOpPA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH HHTErpan mno ¢opmyne Hprorona-
JleliOnuma;

HAXOJUTh IJIOLIAAN MIIOCKUX (GUTYp U 00BEMBI TENT C TOMOIIBIO UHTETpaa;



UMETh TIPEJCTaBICHHE O MaTeMaTHYECKOM MOJCIMPOBAHUHM HA INPHMEPE COCTABICHHS
nuddepeHIaIbHbIX ypaBHEHUH];

pemarh NpUKIagHbIe 33a4i, B TOM YHCIE COIHMAIbHO-DKOHOMUYECKOTO U (PU3HUECKOTro
XapakTepa, CpeJICTBaMH MaTeMaTH4eCKOro aHAIN3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBaHue pasiesioB U TeM Koaunyecrsouacos
n/n NporpamMmbl Bcero KonTpoabHbiepadoThI
MHOXECTBO 1€CTBUTEIIBHBIX YHUCEIL.
1 MHorounensl. PaninonaabHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHUCTEMBUIMHENHBIXypaBHEHU N
5 Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 Apudmernuecknii KOpeHb N-0if CTENICHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 [Toka3zarenbHasQyHKIMS. 10 1
ITokaszaTenbHbIEypaBHEHUS
5 JlorapudmuueckasGyHKIUS. 18 1
JlorapudmuueckneypaBHEHUS
5 TpuroHomeTpuvecKueBbIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabledynkiuu. [Iponsoanas 20 1
9 [ToBTOpEHuUE, 06o6merIe, 5 2
CHCTEeMaTH3alUsA3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

N HanvenoBanuepas1e10s 1 KosnuecTBouyacon JIeKTPOHHbIE
n/n TEMIIPOrpaMMBbl Bcero Konrpoabubiepadorsl  IIpakTHuecknepadoThbl (nposrIc)
odpa3oBaTeIbHbIEPECYPChI
1 UccnenoBanue (I)YHKI.II/IfI c 29 1
MTOMOIIbIO TTPOU3BOIHOM
2 [TepBoOOpa3Hast u HHTETpAI 12 1
I'padyike TPUrOHOMETPHYCCKUX
3 byukuii. TpuroHomerpuueckue 14 1
HEPaBEHCTBA
Hppanuonanbusle,
4 IOKa3aTelIbHbIC U 24 1
JorapuMuYECKre HEPaBEHCTBA
KomruiekcHbieuncia 10
HatypanbHble u 1ienbieuncia 10
Cuctembl paluoOHaIbHBIX,
7 UppaIroOHaIbHBIX 12 L
MOKa3aTCeIbHBIX U
JOTapU(PMHUECKUX YpaBHEHUH
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpEHwUe, o606meHVI/Ie, 16 2
CUCTeMaTH3alUsI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10O 136 10 0
I[MTPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Ne mo Jara nmo JlaTa mo KoanuyecTBOUacon
Temaypoxka
n/m dakry IUTaHy daxry Bcero KonTposbHbIepadoThI
1 MHOXeCTBO, Ornepaluy HajJ MHOYKECTBAMH M MX 1
CBOMCTBaA
2 JuarpammbiDitniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO armapara 1
JUTS peleHus 3a/1a4
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, IPOLICHTHI, OECKOHEYHBIC 1
MePUONYCCKHE TpoOH
Panmonansubie unciaa. OOBIKHOBEHHBIC U
5 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHCYHBIS 1
MepHOINYECKHEe IpooH
6 [Ipumenenue qpobeii U NPOIEHTOB I PEeIeHUs 1
MIPUKIIATHBIX 3a/1a4
7 [Ipumenenue apobeii U MPOIEHTOB I PEIICHUs 1
MIPUKJIATHBIX 3a/1a4
8 JlericTBUTENIbHBIEC YHCIIa. PalioHanbHBIE U 1
WppalMOHATIFHBIC YK CIIa
9 ApudmeTrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
YHCIaMHA
10 Mopynb AeMCTBUTENBHOTO YHUCIIA U €TI0 CBOMCTBA 1
11 [TpubmmxEHHBIC BEIYUCIICHUS], IPABUIIA OKPYTIICHUS, 1
MIPUKHUIKA U OI[EHKA Pe3yabTaTa BEIYMCICHUI
12 OCHOBHBIE METO/BI PELIECHUS 1IENIbIX U IPOOHO- 1




palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHHUS LETbIX U APOOHO-

13 palOHaIbHBIX YPABHEHUH U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIEIbIX U IPOOHO-
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON NEPEMEHHOM. [lenenne

15 MHOI'O4JICHA Ha MHOT'OYJICH C OCTaTKOM.
Teopemabesy

16 MHorousnensl ¢ nensiMu kodpdunrentamu. Teopema
Buera

17 PemennecucreMiIMHEHHBIX ypaBHEHUN

18 PemennecncreMIIMHEMHBIX ypaBHEHU I
Matpuna CUCTEMBI JIMHENHBIX YPaBHEHUM.

19 Onpenenurens MaTpULBI 2X2, €r0 T€OMETPUUYECKUN
CMBICJ U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYECHUSI

20 Omnpenenurens MaTpuLpl 2X2, €ro reOMETpUYECKUN
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUSI

21 [Ipumenenue onpeaenuTens Jisl pelieHns CUCTEMbI
JIMHEWHBIX YPABHEHUN

99 Pemenue npukiaaHbIX 3a4a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

93 Pemenue npukiaaHbIX 3a1a4 ¢ TOMOIIBIO CUCTEMBbI
JIMHEWHBIX YPAaBHEHUN

24 KonTponbhas pabora: "PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBUIMHEVUHBIXYPAaBHEHUN "

o5 OynK1Ms, crocoObl 3aganus GyHkuu. BzanmMHo
obparHble pyHkuuu. KomnosunusadyHxumi

26 I'paduk pynkunuu. dnemeHTapHble IpeodpazoBaHus




rpaduKoB PyHKIHIA

Oo0iacTh OIIPECACIICHUSA U MHOXKECTBO 3HAYCHHI

27 ¢bynkuuu. Hynmn ¢ynkunu. [IpomexyTku 3HaK
IIOCTOSIHCTBA

28 Uérnabie u Heu€THbIe pyHKIMU. [Tleprnonnueckue
¢bynkuuu. [IpoMexyTKUMOHOTOHHOCTU()YHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI (yHKIMHA. Hanbombiee
U HauMeHblIllee 3HaueHne (PyHKIIUU Ha IPOMEXYTKE

30 JIuneiiHas, kBajpaTUuHas U ApoOHO-TMHEIHAs
byHKIIIN

31 DeMeHTapHOe UCCIeI0BaHUE U IIOCTPOECHUE
rpadukoB 3TuX QyHKUIUN

32 DEeMEHTapHOE UCCIIEI0OBAaHUE U ITIOCTPOCHHE
rpaduKoB dTUX HYHKIUH

33 Crenensb ¢ nensiM nmokasarenem. bunom Hetorona

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herotona

35 CrenenHast QyHKIIUS C HATypaJIbHBIM U LIE€TIbIM
nokazaresnem. E€cBoiicTBa u rpaduk

36 KontponbHas padora: "Crenennas ¢pynkuus. E€
cBoiicTBa U rpadpuk"

37 ApudpmeTrueckuili KOpeHb HaTypalbHON CTENEHU U
€ro CBOWCTBA

38 ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U
€ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
COJIEpKaIMX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHUs YUCIOBBIX BbIpAXKEHHH,

COZACpKAIMX CTCIICHN U KOPHU




[IpeoOpa3oBaHUs YUCIOBBIX BHIPAKCHHM,

H COJIEpPKALIUX CTEIIEHH U KOPHU

42 Wppanmonansusie ypaBHeHUs1. OCHOBHbBIE METOJIbI
peleHHs HPPAIMOHAIBHBIX YpaBHEHHHA

43 WppaunonaneHble ypaBHeHUs1. OCHOBHBIE METObI
pelleHNs HPPALlMOHAJIbHBIX YpaBHEHHH

44 Wppanmonansusie ypaBHeHUs1. OCHOBHbBIE METO/IbI
pelleHNs HPPALlMOHAIBHBIX YpaBHEHHH

45 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
MppaIMOHAIEHBIX YPaBHEHHHA

46 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUN
UppaloOHAIbHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH
WppaIMOHAIEHBIX YPaBHEHHHA

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH
MppaIMOHAIEHBIX YPaBHEHHH
CaoiicTBa U rpaduk KOpHS N-0i CTENEHU KaK

49 ¢GbyHKIMN 0OpaTHOM CTENEHH ¢ HaTypalbHbIM
nokaszaresem
CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENEHU KaK

50 ¢GbyHKIMN 0OpaTHOM CTENEHH ¢ HAaTypalbHbIM
nokaszaresem

51 KonTponsnas pabora: "CsoiicTBa 1 rpaduk KOpHS n-
oil crenenu. MppannonanbHbleypaBHEHUA"

59 CreneHb ¢ palioOHAJILHBIM TIOKa3aTeneM U eé
CBOMCTBa

53 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeIeM U eé

CBOMCTBA




CreneHsp ¢ palluOHAIBHBIM [T0KA3aTEIEM U €€

54 . 1
CBOMCTBa

55 [okazarenbHast GyHKIMS, €€ cBOICTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka QyHKIUM I PEeLICHUs 1
ypaBHEHUH

57 Hcnonp3oBanue rpaduka GyHKIMM 111 PELICHUS 1
YpaBHEHUH

58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI 1
peleHHsI TOKa3aTeIbHBIX YpaBHEHHHA

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI 1
peleHus MoKa3aTelbHbIX YpaBHEHUI

60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
peleHHsI TOKa3aTebHBIX YpaBHEHHHA

61 KonTponbnas pabora: "[lokazarenpHast QyHKIHS. 1
[lokazarenbHble ypaBHEHUS"

62 Jlorapugmuucina. CoiictBasiorapudma 1

63 Jlorapugmuucina. CroiicTBanorapudma 1

64 Jlorapugmuucina. CoiictBasiorapudma 1

65 JlecsiTUuHBIE U HATYpaJIbHbBIEIOTapU(PMBI 1

66 JlecaTUUHBIE U HaTypaJibHbIETOrapu(pMbl 1

67 [IpeobpazoBaHNEBBIPAKECHU, 1
coJIeprKaluXIorapugmbl

68 [IpeoOpazoBaHueBbIpakeHUH, 1
coJieprKaluXaorapumsl

69 [IpeoOpazoBaHueBbIpaskeHUH, 1
COJIep KALTUXIIOTapH(PMBbI

70 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U rpaduk 1




71 Jlorapudmuueckas GpyHKIus, e€ cBOiCTBa U rpaduk

79 Hcnonb3oBanue rpaduka GyHKIMU 1)1 pELICHUs
YpaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIMU 1)1 pELICHUs
ypaBHEHUH

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METOJIbI
perieH st JorapupMHUUECKUX ypaBHEHUN

75 Jlorapudgmuueckue ypaBHeHHUsl. OCHOBHBIE METO/bI
pereHust JorapupMHUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/bI
peleHust JorapupMUUECcKuX ypaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUYECKUX ypaBHEHUM

78 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
Jorapu(PMUYECKUX ypaBHEHUM

79 KonTtponbHas padora: "Jlorapupmuueckas GyHKIus.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC YHCIIOBOTO
aprymMeHTa

81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIIOBOTO
apryMeHTa

82 ApKCHHYC, apKKOCHHYC Y apKTaHT€HC YHCIIOBOTO
aprymMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO
aprymMeHTa
Tpuronomerpuueckas OKpy>KHOCTb, OIpeIeTICHUE

84 TPUTOHOMETPUUYECKUX (PYHKLIUH YUCIOBOTO

aprymeHTa




Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJEIICHNE

85 TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO 1
aprymeHTa
86 OCHOBHBICTPUTOHOMETPUYECKHE(HOPMYJTBI 1
87 OCHOBHBIETPUTOHOMETPUUECKHEPOPMYITBI 1
88 OCHOBHBICTPUTOHOMETPUYECKHE(HOPMYJTBI 1
89 OCHOBHBIETPUTOHOMETPUUECKHEPOPMYITBI 1
90 [IpeoOpa3oBaHNETPUTOHOMETPUICCKUXBBIPAKECHUIA 1
91 [IpeobpazoBaHHETPUTOHOMETPUYECKUX BBIPAKCHU I 1
92 [IpeoOpa3oBaHNETPUTOHOMETPUICCKUXBBIPAKECHUIA 1
93 [IpeobpazoBaHHETPUTOHOMETPUYECKUX BBIPAKCHU I 1
94 PemrenneTpuroHOMeTpuYECKNX ypaBHEHU I 1
95 PemreHneTpuroHOMeTpuYECKNX ypaBHEHU I 1
96 PemennerpuronoMeTpu4eCKUXypaBHEHUN 1
97 PemreHneTpuroHOMeTpuYECKNX ypaBHEHU I 1
98 PemenneTpuroHoMeTpu4eCKUXypaBHEHNUN 1
99 PemeHneTpuroHOMeTpUYECKUXypaBHEHU 1
100 PemenneTpuroHoMeTpu4eCKUXypaBHEHNUN 1
101 KonTponbhas padora: "Tpuronomerpuueckre 1
BBIPAYKEHUS U TPUTOHOMETPUUECKHE YpaBHEHUS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs
102 rnocienoBarenbHocTeil. MeTon MareMaTu4ecKon 1
WHTyKIIUU
MOHOTOHHBIE U OTPAHUYECHHBIE
103 nocieoBaTenbHOCTU. McTopus aHann3a OECKOHEUHO 1
MaJIbIX
104 ApudmeTrnueckasnporpeccus 1




105

I'eomeTpuueckasnporpeccus

106 beckoHeuHOYOBIBaOIIAsTEOMETPUYECKASITTPOTPECCHS

107 Cymma OecKOHEYHO yOBIBAIOIICH FeOMETPHUSCKON 1
porpeccuu

108 JIMHEHBIN U SKCIIOHEHIMAIbHbBIA pOCT. Huclo e. 1
dopmyJia CIIOKHBIX TPOLIECHTOB

109 JIvHeHBIN 1 SKCIOHEHIMaIbHBIA pocT. Hucio e. 1
dopmyiia CI0KHBIX POLIEHTOB

110 Hcnonp30BaHne MPOTPECCHH ISl PELICHUS 1
peanbHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa

111 Kontponbnas padota: "[locinenoBarensHOCTH U 1
nporpeccun’

112 HenpepriBHble GyHKIINN U UX CBOWCTBA 1

113 Touka pa3pbeiBa. ACUMITOTHI rpaduKoB HyHKIHNA 1

114 CpoiicTBa (DyHKIMH HETPEPHIBHBIX Ha OTpE3Ke 1

115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1

116 MeTton MHTEpBaAJIOB [UIsl PEIICHNS HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1

118 MeTton MHTEpBaAJIOB [UIsl PEIICHNS HEPABEHCTB 1

119 [IpumMeHeHMe CBOWCTB HEMIPEPBIBHBIX (DYHKLINHN JUIs 1
peleHus 3a1a4

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH 115 1
pereHws 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE PYHKIIUU 1

122 Onpenenenue, TeOMETPUIECKUNACMBICIIPON3BOIHON 1

123 Onpenenenue, GU3NIECKUHCMBICITTPOU3BOIHOM 1

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1




125

VYpaBHeHHEe KacaTeNbHOU K TpaQuKy GyHKINUN

126 [Tpoun3BoIHBIC IEMEHTAPHBIX ) YHKITAN
127 [Tpon3BoaHBICIIEMEHTAPHBIX PYHKITHI
128 [IpousBoiHAS CyMMBI, IPOU3BEIACHMSI, YACTHOTO U 1
KOMITO3UITUU (yHKITHHA
129 [Ipou3BoaHast CyMMBI, TPOU3BEICHHS, YACTHOTO H 1
KOMIIO3HUIIUHU (PYHKITUIA
130 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, YACTHOTO U 1
KOMITO3UIIUHU (yHKITHA
131 KontponbnHaspabora: "[IponsBoanas" 1 1
132 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUN: 1
"VpaBuenus"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHU: 1
"Oyakuun"
134 HTorosasikoHTpobHasipaboTa
135 HroroBaskoHTpoIbHAsIpaboTa
136 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aUI3HAHUN
Bcero 136 10




11 KJIACC

Ne

~

Temaypoxka

[Ipumenenue npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCcleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

KoanuecTrBouacos

Be KoHnTpoJbHbIE
ero  padoTsl

IIpakTnyeckue
padoThI

Haranzy
YyeHHus

iIeKTPOHHBbIeHU(pPOBHICOOPa30Ba
TeJbHbIepecypChl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIErO U
HaUMEHBIIIETO 3HAYECHUS
HenpepbIBHOU (DYHKIIUU HA
OTpe3Ke




Haxoxxaenne HanOoIbIIEro U
HaMMEHBIIIETO 3HAYEHUS
HENpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxgenne HanOoIbIIEro U
HAUMEHBIIIETO 3HAUYEHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYCHUS
HETpepbIBHON (PYHKIINU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpPEepbIBHON (YHKIINU HA
OTpe3Ke

12

13

14

15

HaxoxxneHne HanOoIbIIero u
HauMEHBIIETO 3HAUEHUS
HenpepbIBHON (QYHKIIMU Ha
OTpe3Ke

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAaUITYy4lIEro
pelIeHNs B MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
HAXO0XJAEHUS HAaUITy4dlIEero
pelLIeHts B IPUKIAJAHBIX 3a7a4ax

[Tpumenenne npou3BOTHOM IS
OnpeJIeJIeHUsl CKOPOCTH U
YCKOpPEHHMs Ipolecca, 3aJaHHOTr0




dbopmyIoit wiu rpadukoM

[Ipumenenue npou3BOHOMN IS
OnpeJIeJICHUsI CKOPOCTH U

16 YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dbopmyIoit wiu rpadpukoM

17 Kommnozunusdyukmmit

18 = KommnozunuspyHkuuit

19 Komnozunusdynxuit
I'eomeTpuueckue o6passl

20 ypaBHEHU HA KOOPJIWHATHOM
IJIOCKOCTH
I'eomeTpuueckue o6passl

21 = ypaBHEHHWIi HA KOOPAMHATHON
TUIOCKOCTH
KonTponbnas pabora:

22 "UccnenoBanue QyHKIHI C
MTOMOIIIBIO TTPOU3BOAHOM"
ITepBooOpazHas,

23  OCHOBHOECBOWMCTBOIEPBOOOpa3HBI
X
ITepBooOpazHbIe HIeMEHTApHBIX

24 ¢ynkuuit. [IpaBuia HaxoXKAEHUSA
NepPBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 dbyakuwmii. [IpaBuia HaxoKIEeHUS
NepPBOOOPA3HBIX

26 HuTterpain.

['eomeTprueckuiicMbICIUHTErpAIA




27

Brrunciienue onpenesiéHHOro
uHTerpana o gopmyne Horotona-
JletiOuuIa

28

Brrunciienue onpeneséHHOro
uHTerpaia no popmysne Herorona-
JleiitOnuma

29

30

31

[TpumeneHune uHTErpaia 1is
HAXOXJICHUS TIIOMAICH TTOCKHX
¢uryp

[TpumeneHue uHTErpaia 1is
HaXO0XJICHHUS 00BEMOB
TEOMETPHUCCKUX TeJl
[Tpumepnipemenuiinudpepenmma
JIbHBIXYPaBHEHHH

32

33

34

[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHUN
MaremaTnueckoe MOJAEINPOBaHKE
pEaJIbHBIX MTPOLIECCOB C MTOMOLIBIO
¢ depeHINaIbHbIX YpaBHEHHUM

KonrtponbHas pabora:
"ITepBooOpa3Has u uHTErpan”

35

Tpuronomerpruyeckue GyHKIMH,
UX CBOWCTBA U rpapuKu

36

37

Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBA U rpaQuKu
Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBA U rpaduKu

38

Tpuronomerpuyeckue GyHKIHH,




UX CBOMCTBA U rpaduKu

39

40

41

Tpuronomerpuueckue GyHKIHIH,
UX CBOMCTBA U rpaduKu

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C MOMOIIIBIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH

OT160p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C MOMOIIBIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPHYCCKUX YPaBHECHHUI
C MOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

43

OT160p KOpHEN
TPUTOHOMETPUYECKUX YPABHEHHUU
C MOMOIIIbIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH

44

45

46

PCHICHHeTpI/IFOHOMeTpI/I‘ICCKI/IXHC
PaBEHCTB

PeI_HCHI/IeTpI/IFOHOMeTpI/I‘IeCKI/IXHe
PaBCHCTB

PCI_HCHI/ICTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

47

48

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

KonrponsHas padora: "['paduku




TPUTOHOMETPHUYECKUX (PYHKLIUH.
TpUroHOMETpUYECKUEHEPABEHCTB

a

OcHoBHBIC MCTOJbI pCHICHUS

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHbBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
norapuMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
norapu()MUUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
HpPpALMOHATIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIICHUS
HPpAIOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
HpPpALMOHATIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/TBI pEIIECHUS
HPPALMOHATIbHBIX HEPABEHCTB

61 I'paduueckne MeTomBI peIICHMS




HMPPALMOHAIIBHBIX YPABHEHUN

62

63

I'padmueckue MeToabl pemeHus
UppalMOHAIIbHBIX YpaBHEHUI

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX YPaBHEHUI

64

I'padmueckue MeToAbI pericHUsS
MOKa3aTeIbHBIX HEPABEHCTB

65

66

I'paduyeckue MeToAbI peLIeHUs
JorapupMUUECKUX YpaBHECHUN

I'padmueckue MeToabl pemeHus
norapu()MUUYECKUX HEPABEHCTB

67

68

69

70

I'padmyueckue MeToabI peieHUS
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
[IOKa3aTeIbHbIX U
Jorapu(PMUUECKUX ypaBHEHUI

I'paduueckue MeTo bl peleHus
MOKa3aTeIbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUN

I'paduueckue MeToabI pelICHUS
MOKa3aTeNbHbIX U
norapuMUYECKUX HEPABEHCTB

71

I'paduueckne MeToaBI peIICHHS
MOKa3aTeIbHBIX U
Jorapu(MHUIECKUX HEPABEHCTB

72

KonrponsHas pabora:
"UppanmoHanbpHele,
MoKa3areabHbIe U




norapupMHUECKUEe HEpaBeHCTBA"

73

74

75

KommuiekcHbie unca.
Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMBI
3aIMCH KOMIUIEKCHOTO YHCia
KomrmuiekcHbie unca.
Anrebpanyeckas u
TpUTOHOMETpHUYECKast (POPMEI
3aIMCH KOMIUIEKCHOTO YHCTIa

ApudmeTrueckue ornepaium ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmerndeckue oneparum ¢
KOMITJIEKCHBIMU YHCIaMHU

77

78

79

N300pakeHne KOMIUIEKCHBIX
YHUCeNl Ha KOOPAVMHATHOU
IJI0CKOCTH

N300parkeHre KOMIIEKCHBIX
4ucell Ha KOOPAUHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIUIEKCHOTO YKCIIa

80

®opmyna Myaspa. Kopau n-oit
CTEINEHU U3 KOMIUIEKCHOI'O YHcia

81

82

[IpuMeHeHne KOMIUIEKCHBIX
YUCEJ JIJISl PeIIeHUs PU3NIECKUX
Y TEOMETPUYECKUX 3a]1a4

KonTponpHasipadora:
"KommiiekcHpieyncia"




83

HarypanbHble u nensleyucna

84

85

HaTyp AJIBHBIC U L CJIbICUHCIIA

IIpuMeHeHne Ipu3HAKOB
JEJIMMOCTH LIEJIBIX YUCEI

86

87

88

IIpuMeHeHne pu3HaKOB
JIETUMOCTH IICJIBIX YHCEII
[IpumeneHnne npu3HaKoB
JenumocTu Heabix uncena: HOJ u
HOK

[IpumeHeHne npu3HaKoB

JenumocTu neabix uncena: HOJ u
HOK

89

[IpuMeHeHne npu3HaKoB
JECIIMMOCTH LIEJIBbIX YUCEN: OCTATKU
10 MOZAYJIIO

90

91

92

93

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YUCEN: OCTATKH
10 MOZYJIIO

IIpumeHeHne MPU3HAKOB
JIEJIMMOCTH LIEJIbIX YHCE:
anroput™ EBKkinaa i pemeHus
3aJ1a4 B LIEJIBIX YMCIIaX
Konrtponsnas pabdora: "Teopus
LenbIx uyucen"”

CucremMa 1 COBOKYITHOCTh

ypaBHEeHUH. PaBHOCUIIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS

94

Cucrema 1 COBOKYITHOCTh




ypaBHeHUl. PaBHOCUIIbHBIE
CUCTEMBI I CUCTEMBI-CIIEACTBUS

OcHoBHBIC MCTOJbI PCHICHUSA

95  cucTteM M COBOKYIHOCTEH
paLMOHAIBHBIX YPABHEHUN
OCHOBHBIE METO/bI PELLICHUS

96 CHUCTEM U COBOKYITHOCTEH
UppaIMOHAIEHBIX YPaBHEHHHA
OCHOBHbBIE METO/1bI PEeILICHUS

97 CUCTEM U COBOKYITHOCTEM
[0Ka3aTeIbHbIX YPaBHEHUN
OCHOBHBIE METO/IbI PEILICHUS

98 CUCTEM U COBOKYITHOCTEM
[0Ka3aTeIbHbIX YPaBHEHUN
OCHOBHBIE METO/IbI PEILICHUS

99  cucteM M COBOKYIHOCTEMH
JoTapu(PMUYECKUX YpaBHEHUM

10 OCHOBHBIE METO/IbI PEeILICHUS

0 CUCTEM U COBOKYIHOCTEH
Jorapu(PMUYECKUX YpaBHEHUM
[IpuMeHeHMe crcTeM K pelIeHUI0

10 = MATeMAaTHYECKHX 3a]a1 U 3372y

1 U3 PA3IMYHbIX 00JIacTel HAyKU U
peanbHON )KU3HU, HHTEPIIPETAIUS
MOJTyYCHHBIX PE3yJIbTaTOB

10 [IpuMeHeHHe CHCTEM K pelIeHUI0

5 MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4

U3 pa3JIMYHbIX obOmacrei HAayKHU U




peanbHOM JKU3HU, UHTEPIIpETaLUs
[IOJIyYEHHBIX PE3YJILTATOB

IIpuMeHeHne HEpaBEHCTB K
PELICHUIO MaTEMAaTUYECKUX 3a/1a4

10 = w3amay U3 pa3IUYHBIX 00IACTEH

3 HAYK{ ¥ pealbHON )KU3HH,
MHTEpIpeTalys MoJy4eHHbIX
pe3yabTaToB
Kontposnbnas pabora: "Cuctemsi

10 = paunuoHAaJIBHBIX, HPPALNOHATBHBIX

4 [IOKa3aTeIbHbIX U
norapu(MUUECKUX ypaBHEHUI"

10 = PammonanbHBICypaBHEHHUS C

5 rnapameTpamu

10 PanmonansHbICHEpaBEHCTBA C

6 napaMmeTpamu

10 PanmonanbHbpIeCHCTEMBI C

7 napaMeTpamu

10 UppanmonanbHbie ypaBHEHHUS,

8 HEPaBEHCTBA C TTapaMeTpaMu

10 = HppaunoHagbHBIECHCTEMBI C

9 napamMeTpamu

11 ITokazaTenbHbIE ypaBHEHUS,

0 HEpaBEHCTBa C apamMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 rapamMeTpamMmu

11 Jlorapudmuyeckue ypaBHEHHUS,

2 HEpaBEHCTBa C apamMeTpamMu




11 = JlorapudMHYECKHECUCTEMBI C

3 rapameTpamMmu

11 TpuroHomeTpuyecKreypaBHEHHUS

4 C mapaMmeTpaMu

11 TpuronomeTpuueCKMEHEPABEHCTB

5 a C mapaMeTpamu

11 TpPUTrOHOMETPUUECKHECUCTEMBI C

6 rapameTpamMmu
[TocTpoeHue u uccnenoBaHue

11 MaTEMaTHUCCKUX MOJCIICH

7 pEaNbHBIX CUTYallUi C TOMOILBIO
YPaBHEHUH C ITapaMeTpamMu
[TocTpoeHue u ucciaeaoBaHUE

11 MaTeMaTHYEeCKUX MOJIeIIeH

3 PEATBHBIX CUTYallUl C TIOMOIIBIO
CHUCTEM ypaBHEHUM C
napameTpamMmu
[TocTpoenue u uccienoBaHue

11 MaTeMaTHUECKUX MOJelIei

9 pPEATBHBIX CUTYalUN C TIOMOIIBIO
CUCTEM YpaBHEHMH C
napameTpamu

12 KonTtponbHas pabdora: "3anaun ¢

0 napamerpamu’

12 [ToBTOpenue, 06001IeHNE,

1 CUCTEMaTHU3aIUs 3HAHHMH:
"VYpaBHeHus"

12 [ToBTOpenue, o600mIEeHNE,




cucTeMaTu3alus 3HaHui
"VpaBuenus"

[ToBTOpeHue, 06001eHNE,

12 CHCTEMATH3alMs 3HAHWI:

3 "VpaBHeHHS.
CucremplypaBHEeHUN"

12 [ToBTOpeHue, 0600mIEH e,

4 CHCTEeMaTH3allus 3HAHUI:
"HepaBencrsa"

12 [ToBTOpEeHME, 0000IIEHNE,

5 cUCTeMaTu3alys 3HAHMM:
"HepaBenctna"

12 [ToBTOpeHmE, 0000IIEHNE,

5 cUCTeMaTu3alys 3HAHMM:
"HepaBenctna"

12 [ToBTOpenue, o6o0IIEHNE,

; CHCTEMaTH3aINsI 3HAHUH:
"IIponsBonHas u e€ npuMeHeHue"

12 [ToBTOpenue, o6o0IEHNE,

8 CHCTEeMaTH3aINsI 3HAaHWH:
"[Ipon3BojHas u €€ npuMeHenue"

12 [ToBTOpenue, 060061IeHNE,

9 CUCTEMaTH3aI1s 3HAHHMH:
"[Ipon3BoaHas n €€ npumeHeHue"

13 [ToBTOpenue, 06001IeHNE,

0 CUCTEMaTHU3aIUs 3HAHHMH:
"NHuTerpan u ero npuMeHeHue"

13 [ToBTOpenue, o600mIEeHNE,




cUCTEMATH3alus 3HAHWNI:

"®yukuun"
13 [ToBTOpeHue, 06001eHNE,
5 cUCTEMAaTHU3allMs 3HAHUH: 1
"OyHkuun"
13 [ToBTOpeHue, o600mIEHNE,
3 CHUCTeMaTHU3aIvs 3HAHMM: 1
"OyHkun"
13
4 HroroBaskoHTpoabHasIpadb0Ta 1 1
13
5 HroroBasikoHTpoIbHasipaboTa 1 1
13 [ToBTOpeHME, 0000IIEHNE, 1
6 CUCTEeMaTHU3alUA3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






MyHunuunajibHoe 010KeTHOe 0011e00pa3oBaTebHOE YUpeKAeHHe
«Cpennsist mxosa Ne 13 ropoaa Esnatopun Pecnny6iuxku Kpbsiv»

(MBOY "CIII Ne13")

PACCMOTPEHO COI'NTACOBAHO

Hazacenannu MO 3aMecTUTeTbANPEKTOPa

€CTECTBEHHO-MAaTEMaTUYECKUXHAYK no YBP

IIporokon Ne 3

OT «_28 » asrycra 2023 r. «_29 » amrycra 2023r
N.C. Apaxensia T.B. MaTBeeBa

PaGouas nporpamma

YTBEPXJIEHO
MPUKA30MANPEKTOPa
MBOVY «CII Nel13»

ot «_30 »asrycra 2023 r.
Ne 646/01-16

yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA»

st obyqarotmuxcst 10-11 knaccoB

2023



Pabouast mporpamma y4ueOHOro Kypca «BeposSTHOCTh M CTAaTHCTHUKa» Ha YPOBEHb CPEIHETO
oOmero obpazoBanus aist odyuaromuxcst 10-11-x kmaccos MBOY «CIII Ne 13» paszpaborana B
COOTBETCTBHUH C TPEOOBAHUSIMH:

o @enepanpHOro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuu B
Poccuniickon @enepauuny,

e mpukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «O6 yrBepkIeHHH
(denepaspbHOrO0 roCyAapCTBEHHOTO OOpPa30BAaTENIbHOTO CTaHAAPTAa OCHOBHOTO OOIMIEro
oOpa3oBaHUs;

e mpukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «O6 yTBep:kIeHUH
benepaapHO 00pa30BATENLHON MPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs»,

e mpukaza Musnmnpocsemenust ot 22.03.2021 Ne 115 «O0 yrBepxknenun Iopsiaka
OpPTraHW3allMl M OCYINECTBJICHUS OOpa30BaTENIbHOW MAESITEIbHOCTH IO OCHOBHBIM
00mmeoOpa3oBaTeNbHBIM NPOrpaMMaM — 0Opa30oBaTENbHBIM MPOrpaMMaM HAauvaJIbHOTO
0011ero, OCHOBHOTO OOIIEro U CPpeIHero o0Imero o0pasoBaHusy,

e CII 243648-20 «CaHHMTapHO-3MUAEMHUOJIOTHYECKHE  TpeOOBaHUS K
OpPraHu3allsiIM BOCIHMTAHUS W OOydYEHHUs, OTHObIXa W O3JOPOBIIEHHA JAeTell u
MOJIOZICIKY, YTBEPKIACHHBIX IMOCTAHOBJIECHHEM TIJIABHOTO CAHHMTAPHOTO Bpada OT
28.09.2020 Ne 28;

e CanlluH 123685-21 «I'urneHnueckue HOPMATHBBI H TpeOOBaHUS K
obecrnieueHn0 0e30MmacHOCTH U (M) OE3BPEOHOCTH AJIST YesioBeKa (aKTOPOB CPEmbl
OOWTaHUS», YTBEPKACHHBIX IIOCTAHOBJIEHHEM TJIABHOI'O CAHUTAPHOTO Bpada OT
28.01.2021 Ne 2;

e KOHLEMUUH Pa3BUTHA MATeMaTHMYeCKOro OOpa3OBaHUs,  YTBEPIKACHHOMH
pacnopsxkernneM Ilpasurenscrsa ot 24.12.2013 Ne 2506-p;

e y4eOHOro TuiaHa OCHOBHOTO 00IIero oOpa3oBaHMs, YTBEPKIEHHOTO MPUKA30M
MBOY "CII Ne 13" ot 30.08.2023 Ne 646/01-16 «O06 yTBep:kaeHHH OCHOBHOH
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOT'O 00IIero 00pa3oBaHMs»,

e (denepanbHoit paboueit mnporpammbl yueOHOTO Kypca «BeposTHOCTH W
CTaTHCTHKA», KOTOPbIA BXOAUT B COCTaB y4eOHOro npeamera «MaTeMaTHKay.

Pabouast mporpamMMa OpHEHTHpPOBaHA Ha LEJEBbIE MPHOPUTETHI, CHOPMYIHPOBAHHBIC B
benepanpHON paboueil mporpamMme BOCHHUTaHUA U B padodeii mporpamme Bocrutanuss MBOY
«CIII Ne 13»

Pabouast mporpamma yaeOHOTO Kypca «BeposiTHOCTD 1 CTaTUCTHKAY 0Aa30BOTrO YPOBHS AJIS
obyuaromuxcst 10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanbHOrO TOCYAAPCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHAapTa CcpenHero ooOmero oOpa3oBaHUs, € YYETOM COBPEMEHHBIX
MHPOBBIX TPEeOOBAaHUH, MPEOBIBIAEMBIX K MaTEMAaTHYeCKOMY OOpa30BaHUIO, U TPAAHLMUN
poccuiickoro oOpaszoBanus. Peanmmszanus mporpammbl 00eCHeuMBAeT OBJIA/IEHHE KIIFOUEBBIMU
KOMINETCHUUAMUA, COCTABJIAIOIIUMU OCHOBY IJIA CaMOPA3BUTHUA U HEMPECPBIBHOTO o6pa3013aH1/1$[,
LEJOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATENIbHOTO PA3BUTUSA JIMYHOCTHU
00yHaromuxcs.

YuebHblil kKypc «BeposiTHOCTD 1 cTaTHCTHKa» 0a30BOTO YPOBHS SIBIISIETCS TIPOIOJIKEHUEM
U pa3BUTHEM ONHOMMEHHOro y4eOHOro kKypca 0a30BOro ypoBHS OCHOBHOH mkosbl. Kypc
npeaHasHadeH 1Jsi (OPMHUPOBAHUS y OOYHAIOIUXCSl CTATUCTHYECKON KyJBTYPBhI U TIOHUMAHUS
pPOJIN TEOPUM BEPOSTHOCTEH KaK MAaTEMaTHYECKOrO WHCTPYMEHTA Il WU3Y4E€HHUs CIy4dalHBIX
coObITHH, BenmuyuH W mpoueccoB. l[lpm m3ydeHHMH Kypca OOOramaroTCsl NPEeNCTaBICHUS
YYaIIUXCs O METOAAX UCCIEeNOBAaHMs U3MEHYMBOIO MHUPA, PA3BUBAECTCS] MOHUMAHUE 3HAYUMOCTH
U OOLIHOCTH MAaTEMaTHYECKHUX METOMOB IMO3HAHMA KaK HEOTHEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.



CopepaHue Kypca HamnpaBlieHO Ha 3aKpeIuleHHWe 3HAaHWUN, MOJyYEHHBIX MPU U3YyUeHUU
Kypca OCHOBHOW WIKOJBbl W Ha pPa3BUTHE MPEACTABICHUN O CIy4alHbIX BEIMYHUHAX U
B3aMMOCBSI3SIX MEXKAY HHUMH HA BaXHBIX IMPUMEPax, CHOXKETbl KOTOPBIX IOUEPHHYThl U3
OKPY>KarOLEro MUpa.

B cootBercTBUM € yKa3aHHBIMH LEJSIMU B CTPYKType y4eOHOro kypca «BeposTHOCTh U
CTATUCTHKA» CpPEOHEH INKOJBl Ha 0a30BOM YpOBHE BBIACICHBI CIEAYIOLINE OCHOBHBIE
comep:karenbHble JTHHUU: «CiydaiiHble COOBITHS M BEpOSATHOCTH», «Ciyd4aiiHble BETHMYUHBI U
3aKOH OOJIBIINX YHCEI.

BaxkHyro dacTe Kypca 3aHUMaeT H3YYEHHE T€OMETPUYECKOro M OHHOMHAJIBHOTO
pacrpeneNeHuil U 3HAKOMCTBO C WX HENpPEpBIBHBIMU aHajoraMM -— IIOKa3aTelbHbIM U
HOPMAJIBHBIM PaCIpeIeIeHUsIMH.

Conepxxanne nuHUN «Cry4aiiHble COOBITHSI W BEPOSITHOCTH» CIYXKHT OCHOBOHM ISt
dbopMHUpOBaHUS TPEACTABICHUN O paCIpeneseHUH BEPOSTHOCTEH MEXIYy 3HAYCHUSIMHU
CJy4aiHBIX BEJIMYMH, & TAK)KE 3Ta JIMHUSI HeoOXxonuma Kak 0as3a JJis U3ydeHHs 3aKoHa OOJbLINX
yrcea — (yHIAaMEHTaJbHOrO 3aKOHA, NEHCTBYIOIIErO B MPHUPORE M OOILIECTBE M HUMEIOIIEro
MareMaTnueckyro  ¢opmammzanmto. Cam  3aKk0H  OOJBIIMX  YHMCEN  MpPEyaraeTcsi B
O3HAKOMUTEJBbHOH (OopMe C MUHUMAJIbHBIM UCTIOIb30BAHUEM MAaTEeMaTHIECKOro popmanmsma.

Tewmpbl, cBsI3aHHBIE C HEMPEPBIBHBIMU CIIyYalHBIMU BEJIUYHMHAMMY, aKLEHTUPYIOT BHUMaHNe
IIKOJIbHUKOB HA OMMCAHWHM W HU3YYEHUU CJIy4YalHbIX SIBJICHUNH C IIOMOLIbIO HENpepbIBHBIX
¢ynkunii. OCHOBHOE BHUMAHHE YIEJSIETCS TIOKA3aTEIbHOMY U HOPMAJIBHOMY paclpeelIeHUsIM,
OpU 3TOM TMPEANOJaraercs O3HAKOMHTENIbHOE H3Y4YeHHE MaTepuana 0e3 [IO0Ka3aTebCTB
NPUMEHSIEMBIX (PaKTOB.

Ha wusydenne kypca «BeposSTHOCTh M CTAaTHUCTHKA» Ha 0a30BOM ypOBHE OTBOAUTCS | 4ac B
HENemo B TEYEHHWE  Kaxaoro rojga oOydeHusi, Bcero 68  y4eOHBIX — 4Yacos.



COAEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBnenne naHHBIX ¢ NMOMOIIBIO Tabmun u auarpamm. CpenHee apudmerndeckoe,
MenuaHa, HauOoJbpllee W HAWMEHbIIEEe 3HAYEHHs, pa3Max, IOUCIEePCHsS H CTaHOapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB.

CraydaiiHple SKCIIEpUMEHTBI (OIBITBI) U CIy4aiHble COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BeposiTHOCTD ClydaliHOTO COOBITHS. BIM30CTh YaCTOTHI M BEPOSTHOCTH COOBITHIA
CrydaiiHble ONBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH. BeposTHOCTH COOBITHI
B OINbITAX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Onepaunu Hajg COOBITHSAMH. TiepecedeHre, OObeAMHEHHEe, MPOTHUBOIOJOKHbBIE COOBITHS.
Huarpammel Diinepa. @opmyiia CI0KeHHUs] BEPOATHOCTEH.

YcnoBHas BEPOATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBO Cly4aliHOrO 3KCIEPUMEHTA.
®Dopmyna MOTHON BepOATHOCTH. HezaBrcuMble COOBITHSI.

KombunatopHoe mpaBuio ymHoxkeHusi. [lepectaHoBku U ¢aktopuan. Hucno coueTaHuid.
Tpeyronsauk Ilackans. @opmyna OSunoma HeroToHa.

bunapHsbIil crydaliHbIl OMBIT (UCIIBITAHKE), yCIIeX U Heynada. He3aBHUCHMBbIE UCTIBITAHUS.
Cepust He3aBHUCHUMBIX HCHBITAHUNH A0 nepsBoro ycrexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnynnu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. JlparpamMma pacripeneseHusl.
[IpumMepsl pacipeeNieHnii, B TOM YUCIIE, TEOMETPUIECKOe U OMHOMHAJIBHOE.

11 KJIACC

YUucnoBble XapakKTEPUCTUKU  CIIyYaWHBIX BEJIWYUH. MAaTEMAaTUYECKOE OXKUOAHUE,
OUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEeHHE. [IpuMepsl NpUMEeHEeHUsT MaTEMAaTUYECKOTO OKHUIaHUs, B
TOM 4YHCJIE B 3aJadaXx U3 TOBCEIHEBHOH >KM3HU. MaTeMaTH4ecKoe OXHUaaHue OWHApHOU
CAy4allHOW  BeJMMYMHBL. MaTeMaTu4eckoe OXXKHAAHUE CYMMBbI  CIy4YallHbIX  BEJIMYHUH.
MaremaTideckoe OKUIaHNe U AUCIIEPCUS] TeOMETPUIECKOT0 U OMHOMHUATBHOTO paclpeaesieHUH.

3akoH OONBINUX YMCENT W €r0 POJib B HayKe, Mpupoae u odmiecTtse. BeiOOpoUHBI MeTON
HUCCIICTOBAHIH.

IIpumepsl HENpPepBIBHBIX CIy4aiHBIX BeaW4yuH. [IoHATHE O IJIIOTHOCTH pacnpeneaeHus.
3amaud, TPUBOASAIIME K HOPMAjJbHOMY pacrpenenceHuro. [loHsATHE O HOPMaJbHOM
pacnpeneneHuy.



INTAHUPYEMBIE PE3YJIbTATbBI
JIMUHOCTHBIE PE3YJBbBTATHI

JIM4HOCTHBIE pEe3yNbTAaThl OCBOCHHS MPOrpaMmbl yueOHOro mpenmMera «MaTemaTHkay
XapaKTepU3YIOTCS:

I'pazknanckoe BocnuTanue:

C(OPMHPOBAHHOCTBIO TPAKTAHCKONW MMO3MIMK OOYYaroIlerocss Kak aKTHBHOTO H
OTBETCTBEHHOT'O HJIEHA POCCUICKOro OOIIEecTBa, MPEACTABIEHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKLMOHMPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHH, NPOLEAYp TPakgaHCKOro oO0IecTsBa
(BBIOOpBI, OMPOCHI U Mp.), YMEHHEM B3aNMMOAEHCTBOBATH C COLMAJIbHBIMU WHCTHUTYTAMH B
COOTBETCTBUU ¢ UX (PYHKIMSIMU 1 Ha3HAYSCHUEM.

IIaTpuoTHyeckoe BocUTAHHE:

cpOPMHUPOBAHHOCTHIO POCCHICKOMN IpaKNaHCKOW UIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSIIIEMY POCCHUHCKOM MaTEeMaTHUKH, LEHHOCTHBIM OTHOIICHHEM K JOCTHIKEHHUSIM
POCCUNCKHMX MAaTE€MAaTHKOB M POCCHICKON MaTeéMaTUYECKON IIKOJbL, K HCIOJb30BAHUIO 3TUX
JNOCTHKEHHUH B IPYTHX HAYKaX, TEXHOJOTUAX, chepax SKOHOMUKH.

JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHMEM JYXOBHBIX [EHHOCTEH pPOCCHIICKOro Hapona, cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, STUUYECKOrO MOBENEHUs, CBI3aHHOIO C MPAKTUYECKUM MPHUMEHEHUEM
JOCTHUXKEHUM HAayKHU U JESTeNbHOCTBbIO YUEHOTO, OCO3HAHHEM JINYHOIO BKJaJla B MOCTPOEHHE
yCTOWYUBOTO OyayIIero.

JcTeTHYECKOe BOCIIUTAHHUE:

S5CTETUYECKUM  OTHOLIEHMEM K  MHPY, BKJIIOYas OCTETUKY  MATEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELIeHWH, pPacCyXXIEHHUH, BOCIPUUMUYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3IndHbIX BUJIOB UCKYCCTBA.

du3uyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBE) YMEHHsSI TPUMEHSATh MAaTEMaTHYeCKHe 3HAHUS B HHTEpecax
30pOBOrO M 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOIO OTHOLICHUSI K CBOEMY 310POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIA PEXXUM 3aHSTHH M OTIbIXA, pPeryJsipHas Qu3uueckas
AKTUBHOCTb); (PU3NYECKOTr0 COBEPIICHCTBOBAHUS, MPH 3aHATHIX CIIOPTUBHO-030POBUTEIBHON
NESITeIbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOHS, WHTEPECOM K Pa3IMIHBIM
cepam mpodecCHOHATPHON esSTebHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKOH M €€ MPUIIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIieit npodeccun u peaan30oBbIBATh COOCTBEHHBIC
JKU3HEHHBIC IIJIAHBL, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeéMaTH4ecKoMy OOpa3oBaHUIO U
caMOoO0pPa30BaHUI0 HAa TPOTSHKEHUH BCEH JKM3HMU; TOTOBHOCTBIO K AKTHBHOMY VYaCTHIO B
pelIeHNH NPaKTUYECKUX 3a/1ad MaTeMaTH4YeCKOM HallpaBlIeHHOCTH.

JK0JIOrHYecKoe BOCIIUTAHHUE:

cpOPMHUPOBAHHOCTHIO 3KOJOTHMYECKONW KYJIbTYpPBI, NMOHUMAHHEM BIIMSHUS COLHMAIBHO-
SKOHOMMYECKHUX TPOLIECCOB HAa COCTOSHHWE NPUPOJHON M COLMAJbHOM Cpelbl, OCO3HAHHEM
rJ00albHOTO  XapakTepa JKOJOTWYECKHX  npodjeM; OpueHTauued Ha  NpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUH AUl PELIeHUs 3a7ad B 0OJacTU OKPY)KAIOLIEH Cpenbl, MJIaHUPOBAHUS
MOCTYTKOB U OLIEHKH UX BO3MOXKHBIX MTOCJIEACTBUI JIJIs1 OKpY KaroLel cpebl.

IleHHOCTH HAYYHOT O MO3HAHMS:



cpOpPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU M OOIIECTBEHHOH MPAaKTHKH, TOHUMAHUEM MaTEMAaTUYECKOH HAayKH Kak cepbl
YEJIOBEUECKON NEATENbHOCTH, 3TANOB €€ Pa3sBUTUA U 3HAYUMOCTH AJIA Pa3BUTHUS LIMBUIU3ALINM,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH W MAaTE€MaTU4YECKOH KyJIbTYypOH Kak CPEICTBOM IO3HAHUS
MHpPa, TOTOBHOCTBK) OCYLIECTBJISITb MPOEKTHYH) U HCCIENOBATENIbCKYI0 EATEIbHOCTh
UHAUBUIYaJIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJBTATHI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOTrpaMMbl yueOHOTro npeamera «MareMaTHkay
XapaKTEepPU3yIOTCA  OBJAJEHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHOIMU  OClCMEUsMl,
VHUBEPCANbHBIMU — KOMMYHUKAMUGHIMU — OCUCMBUAMY,  YHUGEPCANbHBIMU — PeYISAMUESHbIMU
oelicmeusimi.

1) Vuusepcanvnvie nosnagameivnsie oeiicmeus, obecnevusaiom gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00YUAIWUXCcsl (0C60EHUe MEeMOO08 NO3HAHUS OKPYHCAIOUWE20 MUpA,
npuMeHeHue 102UYECKUX, UCCAe006AMeNbCKUX Onepayuil, ymMenuil pabomamas ¢ unpopmayueti).

ba3osble JornyecKkue 1eHCTBHSA:

® BBIIBJSITh M XaPAKTEPU30BATh CYLIECTBEHHBIE NMPU3HAKKM MAaTEMATHYECKHX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXIy MOHATHSAMH, (HOPMYJIHPOBATH OMpPEICNICHUs] MOHSATHUH,
yCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCH(PHUKAIMU, OCHOBAHUS AJis1 00001IIeH s
U CPaBHEHUS, KPUTEPUHU MPOBOAUMOTO aHAJIN3A,

® BOCHIPUHHUMATH, (POpMyIHpOBaTE M MPeOOPa3OBHIBATH CYXKACHUS. YTBEPAUTEIbHBIE U
OTpHULATENIbHBIC, €AUHIYHBIE, YACTHBIC U O0IIHE; YCIOBHBIE,

® BBIIBJSITh MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (aKTax,
JAHHBIX, HAOMIONEHMSIX W YTBEPXKICHUSX; IpenjaraTb KPUTEPUU JIJIsl BBIIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEYNH;

e JenaTh BBIBOABI C MCIOJIb30BAHHUEM 3aKOHOB JIOTHKH, A€AYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIFOYEHUH, YMO3aKJIIOYEHUH 110 aHAJIOTHH,

® IPOBOIUTH CAMOCTOSITENIHO JTOKA3aTeJIbCTBA MATEMATHUYECKUX YTBEPKACHUN (TIpsSIMBbIE
U OT TMPOTUBHOIO), BBICTPAMBATH APTyMEHTALMIO, NPUBOIUTH TPUMEPHI U
KOHTPIPUMEPBL;, 00OCHOBBIBATH COOCTBEHHBIE CY)KICHHS U BBIBOABI,

e BeIOMpaTh crnoco0 pemeHus y4eOHOH 3amadyn (CpaBHHUBATh HECKOJBKO BApHUAHTOB
pelenus, BbIONpaTh HanOOIee MOAXOMALINA ¢ YIETOM CaMOCTOSITENbHO BBIACICHHBIX
KPUTEPHEB).

Ba3oBbie nccsienoBarebcKkue qeHCTBHA:

® HCNOJB30BAaTh  BOMPOCHl  KAaK  HCCJIEAOBATENIbCKUH  WHCTPYMEHT  IO3HAHUS,
(bopMyJIUPOBATh BOMPOCHI, (PUKCUPYIOIIHE MPOTHBOpEUHe, MPodjeMy, YCTaHABIIUBATh
UCKOMO€ M JaHHOe, (OPMHPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOK IO3ULHIO,
MHEHHE;,

® T[POBOIUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA HSKCIEPUMEHT, HCCICIOBAHUE I10
YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBJICHHUS, IPOLEecca,
BBISIBJICHHIO 3aBHCUMOCTEH MEXy OObEKTaMH, SIBJICHUSMH, ITPOLIECCAMH,

e camocTosATeIbHO (OpMynHpOBaTh OOOOIIEHMss W BBIBOABI 1O  pe3yJbTaTam
NPOBENEHHOrO HAOMIOACHUS, NCCIIENOBAHMS, OLEHNBATh TOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB M OOOOIIECHHIA,



® IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, & TAKXKE BBIIBUTATD MPEAIOIOKECHHUS
0 €ro pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

® BBIBJATH AeQHUUUTH HHPOPMALIMH, TAaHHBIX, HEOOXOAUMBIX AJISi OTBETA HA BOMPOC U
IUIS1 PELICHNUs 3a1a4H,

e BpOMpaTh WHPOPMALIMIO M3 HCTOYHMKOB PA3JMYHBIX THUIIOB, AaHAJH3HPOBATH,
CHUCTEMATH3MPOBATh U HWHTEPIPETHPOBATh MH(POPMALMIO PA3IMYHBIX BHIOB U (HOpM
NPEACTaBICHNUS,

® CTPYKTYpHpPOBaTh HWHPOPMALMIO, TPEACTABIATL €€ B pa3juyHbIX  (popmax,
WLTIOCTPUPOBATH IPaprUEcKy;

® OICHUBATh HANEKHOCTh HWHPOPMALMHU IO CAMOCTOSTENBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvusvie KoMMyHuKamueHnovie Oeiicmeus, 0decneyusanm chopmMupoeaHnocms

COYUATILHBIX HABLIKOG 0OYYAIOUUXCHL.

O6menue:

® BOCHIPUHHUMATH U (HOPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMHU U LIEISAMU
OOIIeHus1, SICHO, TOYHO, TPAaMOTHO BBIPAKATh CBOKO TOUKY 3PEHHS B YCTHBIX H
MMUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS 110 XOAY PELISHUs 3a1aui, KOMMEHTHPOBATh
NOJIYYE€HHBIN PE3yJIbTaT,

e B x0e OOCYXIIEHHUS 337aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOI TeMBbI, POOIEMB,
pemaeMoil  3amaud, BBICKA3bIBATh WICH, HALCJICHHbIE HA TIOUCK PEIIeHUs,
COIOCTAaBJIATh CBOU CYXICHHS C CYKACHUSMH JPYIHX YYaCTHUKOB JHAJIOTA,
OOHapy>KUBaTh Pa3IMUNe U CXOACTBO MO3ULHI; B KOPPEKTHOH popme GopMyaupoBars
pasHoOryacHsi, CBOU BO3PAKECHUS,

® MPEICTABISTH PE3YJbTAThl PEIIEHUS 3a/1a4H, SKCIIEPUMEHTA, HCCIIEIOBAHUS, MMPOEKTA,
CaMOCTOSITENIHO BBIOMpaTh (OpMAT BBICTYIUICHHSI C YUETOM 3a4ad IPE3CHTALUH U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

¢ [IOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHUIYaJbHOH pPalOTHI
npu pemeHun y4yeOHbIX 3a/1a4; NPUHUMATh IeJlb COBMECTHOW JIEATENbHOCTH,
IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOH paboThl, pacmpenemisitb BHABI padoT,
JIOTOBapUBATHCS, OOCYKIATh MPOLIECC U pe3ysNbTaT padoTel, 0000ImaTh MHEHUs
HECKOJIbKUX JIFOIEI;

® y4YaCTBOBATh B IPYyMIOBHIX popMax padoTsl (0OCykaeHNs1, 0OOMEH MHEHUH, «MO3TOBBIE
IITYPMBL) W HWHBIE), BBINOJHATH CBOK YacTb Pa0OTBI U KOOPAMHHUPOBATH CBOH
IEUCTBUS C APYTUMH YWICHAMH KOMaH/bI, OLIEHNBATh KAY€CTBO CBOETO BKJIAAA B OOIIMIH
MPOAYKT IO KPUTEPHUAM, CHOPMYIHPOBAHHBIM YUYACTHUKAMHU B3aUMOJIEHCTBHSI.

3) Vuueepcansnvie pezyiamuensie oeiicmeus, obecneyusaion Gopmupoeanie CmuiCi06bIx

YCMAHOBOK U JHCUBHEHHBIX HABBIKOG TUYHOCHIU.

Camoopranuzauus:

COCTABJIATH IUIAH, QJITOPUTM PELICHHs 3a7add, BBIOMPAaTh CIOCOO pEUIeHHs C YYETOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAPUAHTBI PEIICHUH ¢ Y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJANETh HABBIKAMH [TO3HABATENBbHON pe(IEeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
OEUCTBUI M MBICIUTENBHBIX TPOLECCOB, UX pPe3yJbTATOB, BIANETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3yjbTaTa peuleHUs] MaTeMaTHU4ecKOn
3a1a4y;

e [peABUAETb TPYAHOCTH, KOTOpPblE MOTYT BO3HUKHYTb NP PELIEHUM 3a7a4id, BHOCUTb
KOPPEKTHUBBI B ACATEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX, HAHIEHHBIX
omHOOK, BBISIBJIEHHBIX TPYAHOCTEH;

® OIICHUBAaTb COOTBETCTBHE pE3yJbTaTa LEIH U YCJIOBUSAM, OOBACHATH NPHYUHBI
TOOCTIDKEHHSI WJIM HENOCTM)KEHUS PE3YJIbTATOB [ESTEbHOCTH, HAaXOAHWTh OIIHOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

UuTaTh U CTPOUTH TAOULIBI U THATPAMMBL.

OnepupoBaTh MOHATHSMH.  CpenHee apudMeTHUecKkoe, MenuaHa, HauboublIee,
HaVMEHbIIIee 3HAUCHUE, Pa3Max MacCHUBA YHCJIOBBIX JTAHHBIX.

OnepupoBaTh MOHATUSMH. CIYYaHHBIA SKCIEPUMEHT (OMBIT) U CIy4ailHOe coObITHE,
3JIEMEHTapHOEe COOBITHE (FJIEMEHTAPHBIN MUCXOM) CIYYAHHOTO OIbITA, HAXOAUTh BEPOSITHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CJIYYaHBIMH COOBITHUSIMH, HAXOAUTh M CPABHUBATh BEPOSTHOCTHU
COOBITHI B M3yUEHHBIX CIIyYalHBIX SKCIIEPHUMEHTAX.

Haxomute u hopmynupoBaTh COOBITHS. MepecedeHrne U 0ObeIUHEHNE NaHHBIX COOBITHIA,
coOBITHE, TPOTHUBOMOJIIOKHOE MaHHOMY COOBITHIO; TOJB30BATHCS AUAarpaMMamu Oiiepa u
(bopMyJIOH CIOXKEHHST BEPOSTHOCTEH MPH PELICHUU 3aa4.

OmnepupoBaTh MOHATHSIMU. YCIOBHAS BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS, HAXOIUTh
BEPOSITHOCTH € TIOMOLIBIO MPABHJIa YMHOXKEHHS, C MOMOIIBIO JepeBa CIYYaifHOTO OIBITA.

ITprMeHATP KOMOMHATOPHOE MPABHIIO YMHOXKEHHUS TIPU PELICHUH 3a1a4.

OnepupoBaTh TOHATHSIMU. HCIIBITAHHE, HE3aBHCHUMBIC HCIIBITAHUS, CEPHsl UCIBITAHHH,
ycrex M Heydauda, HaxOOUTh BEPOSTHOCTH COOBITHH B CEpUH HE3aBHCHUMBIX HCIIBITAHUH [0
NIEPBOTO yCIIeXa;, HAXOAUTh BEPOSITHOCTH COOBITHI B CepUU HCTIbITaHUH bepHymu.

OnepupoBaTh TOHATHSIMHU. CIy4ailHas BEJIMYMHA, pACHpPEOCNCHHEe BEPOSITHOCTEH,
auarpamma pacnpeaesneHus.

11 KJIACC

CpaBHUBaTh BEPOSITHOCTH 3HAYEHMUN CIydyallHOM BENUYMHBI N0 PACHPENENCHHUI0 WU C
MOMOLIBIO THArPaMM.

OnepupoBaTb NOHATHEM MAaTEMaTUYECKOTO OXKMIAHUS, IPUBOAUTH IPUMEpPBI, Kak
MPUMEHSETC MAaTeMaTHYECKOe OXXKUAAHUE CIyYaiiHOM BEJMYMHBI HAXOAUTb MATEMaTHYECKOe
OKUIAHUE N0 TAHHOMY PaCIpelEICHHIO.

Hwmets npencrasieHue 0 3aK0He OONBIINX YHUCEIT.

Hwmets npencrasineHne 0 HOPMAJIBLHOM PaCIPEAECIICHUN.
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