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1. HJIaHI/IpyeMbIe pe3y/bTaThl HU3Yy4YEeHUA yqe6H0r0
npeamMmeTa

Pabouas mporpamma oOecreuyMBaeT IOCTHMIKEHHE OOYUYaIONIMMHCSA —CIEAYIOMHUX JIMYHOCTHBIX,
MeTarnpeIMETHBIX U MPEJIMETHBIX PE3yIbTaTOB B 5-6 Kiacce

JIn4HOCTHBIE Pe3yJabTaThl

UyBCcTBO ropaoctu 3a cBor Poauny, poccuiickuii Hapoa u uctopuro Poccuu;

Oco3HaHMe poJIM CBOEH CTpaHbl B MUPOBOM DPa3BUTUH, YBaXUTEJIBHOE OTHOILIEHHWE K CEMEMHBIM
LIEHHOCTAM, OepexHOE OTHOIIEHHE K OKPYKAIOIIEMY MUDY.

LlenocTHOE BOCTIpUSATHE OKPYKAIOLIETO MUPA.

Pa3Butyto  MoTuBanuio0  y4yeOHOM  J€ATEIbHOCTH U JIMYHOCTHOTO  CMBICNIA  y4YEHWS,
3aMHTEPECOBAHHOCTh B NPUOOPETEHMM W PAaCIIMPEHUM 3HAHUN U CrHOcoOOB JIEHCTBUM, TBOpPYECKHIA
MOAXO/1 K BBIIIOJHEHUIO 3aJJaHUI.

PedrnexcuBHyro camMOOLIEHKY, YMEHHE aHaJu3UpOBaThb CBOM JCHCTBHS M YIPABIATh HMHU.

HaBwiku coTpyaHUYECTBa CO B3POCIBIMU M CBEPCTHUKAMH.

YcTaHOBKY Ha 3/I0pOBBIM 00pa3 >KM3HM, HAJIMUME MOTHBALMU K TBOPUECKOMY Tpyay, KpaboTe Ha
pe3ynbTar.

MertanpeaMeTHblie pe3yJibTaThl

CriocoOHOCTh MpUHUMATh M COXpaHATh LEIM U 3aJaud  y4yeOHOM JeATelNbHOCTH, HAXOAMTh
CPEICTBA M CIIOCOObI €€ OCYIIECTBIICHUS.

OBnaneHue cnocob6aMy BIMOTHEHUS 3aJJaHUI TBOPYECKOTO M MOMCKOBOIO XapakTepa.

YMeHus 1IaHUpOBaTh, KOHTPOJIUPOBATh U OLIEHMBATh YydeOHbIE ACHCTBHSI B COOTBETCTBUHU C
MTOCTaBJICHHOM 3a/ladeil M yCIOBUAMH €€ BBITIOJHEHUS, OMpPEaesaTh Hanbosnee 3(PpPeKTUBHBIE CIIOCOOBI
JOCTHKEHUS pe3ysibTaTa.

CriocoOHOCTh HCTIONBH30BaTh 3HAKOBO-CHMBOJIMUECKHE CPENICTBA MpeACTaBiIeHUS UH(GOPMALIUU IS
CO3JaHMSI MOJIeNed HM3y4yaeMbIX OOBEKTOB M IPOLIECCOB, CXEM peHIeHHs y4yeOHO-TIO3HABATENbHBIX U
MPAKTUYECKUX 3a/a4.

Hcnonb3oBaHue pEYEBBIX CPEACTB M CPEICTB HMHPOPMAIMOHHBIX U KOMMYHUKAIMOHHBIX
TEXHOJIOTUH 7Sl pelIeHHs] KOMMYHHKAaTUBHBIX U TIO3HABATENbHBIX 3a/1a4.



OBnajieHne JOTUICCKUMU JCHCTBUSME CPAaBHEHUS, aHAIN3a, CHHTE3a, 0000IICHHS, KIIacCU(UKALIUN
o POAOBHUIOBBIM MpU3HAKaM, YCTaHOBJICHUS
AQHAJIOTUHA W TPUYUHHO-CIICJICTBEHHBIX CBSI3€U, MOCTPOCHHUS PACCYKICHUU, OTHECEHUS! K H3BECTHBIM
TTOHSITHSIM.

['otoBHOCTH cnymiath coOeceHMKAa YW BECTH JUAJOr; TOTOBHOCTb MPU3HATH BO3MOXKHOCTh
CYIIIECTBOBAHUSl PA3JMUYHBIX TOYEK 3PEHUS M IpaBa KaXKJIOTO UMETh CBOIO; U3JIaraTb CBOE MHEHUE U
apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS.

Omnpenenenue 00ImIeH 1eNU U MyTel €€ ITOCTUKEHUS: YMEHHUE JOTOBAPUBATHCS O pacHpeeiICHUN
GYHKIWH U poJieli B COBMECTHOM JIEATEIHHOCTH, OCYIICCTBIIATH B3aWMMHBIA KOHTPOJb B COBMECTHOU
NESITETLHOCTH, aJIEKBATHO OLICHMBATh COOCTBEHHOE MMOBEICHUE U MIOBEICHUE OKPYXKAIOIIHX.

OBnaneHue Ha4YaJIbHBIMU CBEACHHSMU O CYIIHOCTH M OCOOCHHOCTAX OOBEKTOB M TMPOIECCOB B
COOTBETCTBHUU C COJIEP)KaHUEM yU4eOHOTO MPEeIMETa «MaTEMATUKA.

OBnaneHue 0a30BBIMU TMPEAMETHBIMH W MEXIPEAMETHBIMH  TOHITHSMHU, OTPAKAIOIIUMHU
CYIIIECTBEHHBIC CBSI3U U OTHOIIECHHUS MEXKIy 00bEKTaMU U MIPOLIECCAMH.

IIpeaMeTHbIE pe3ybTAThI

Hcnons3oBanre mTPHOOPETEHHBIX MAaTEeMaTHYECKUX 3HAHUM IS OMHCAHUS U OOBSICHEHUS
OKPYXKAIOIUX MPEMETOB, MPOIIECCOB, SIBJICHUH, a TaKKe TUTST
OIIEHKH UX KOJMYECTBEHHBIX M MPOCTPAHCTBEHHBIX OTHOIICHHIA.

OBnaneHne OCHOBAMH JIOTHYECKOTO W aJTOPUTMUYECKOTO  MBIIIJICHHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS M MaTEeMaTUYeCKOW pedYd, OCHOBAMH CU&€Ta, W3MEPEHUs, MPUKHUAKU pe3yibTaTa U €ro
OIIEHKH, HATJIATHOTO MPECTaBICHUS JaHHBIX B pa3HOW (opMe(TabauIlbl, CXeMbl, JUArpaMMbl), 3alUCH 1
BBITIOJIHEHHS aITOPUTMOB.

YMeHusl BBINOJHATh YCTHO W NMHUCBMEHHO apudmMeTrnyeckue ACUCTBHSI C YHUCIAMH U YHCIOBBIMU
BBIPOKEHUSMH, pelllaTh TEKCTOBbIE 33/1ayM, BBIMOJHATH M CTPOUTH ANTOPUTMBI M CTpaTeTHd B WIpeE,
HcCceI0BaTh, paclo3HaBaTh U H300paxaTh reoMeTpuueckue (Gurypbl, paboTarh ¢ TaOIUIIAMHU, CXEMaMH,
rpadukamMu ¥ TuarpaMMamu, IeTloYKaMu, MPeACTaBIsATh, AHATU3UPOBATh U MHTEPIIPETUPOBATH JAHHBIE.

[IpnoOpereHne mnepBOHAYAIbHBIX HABBHIKOB pabOThl Ha KOMIbIOTEpe (HAOUpaTh TEKCT Ha
KJIaBUaType, paboTaTh € MEHIO, HaXOJIUTh MHQOpPMAIMIO MO 33aJaHHOW TeMme, pacledarsiBaTh € Ha
MIPUHTEPE);

MEePEXO/IUTh OT OJHOU (OPMBI 3alKCh YHUCeN K PYroi, MpeaCTaBiIATh JECATHYHYIO APOObB BUIEC
OOBIKHOBEHHOM U B MPOCTEHUIINX CcIy4yasiXx OObIKHOBEHHYIO B BUE JECATHUYHOM, IPOLIEHTHI
— B BUJIE ApoOU U IpoOb — B BHJIE IIPOIICHTOB;

BBITIOJIHATH apu(PMeTUYECKUE AeHCTBUA C PallMOHATILHBIMU YUCIIAMHU, HAXOIUTh 3HAYCHHUS
YHCIIOBBIX BBIPAKCHMUIA;

OKPYTJISTH IIEJIbIE YNCIa U AECATUYHBIEC JPpOoOU, HAXOAUTh MPHUOIMKEHUS YHCE C
HEJOCTAaTKOM U C U30BITKOM, BBITIOJHATH OIICHKY YHCIOBBIX BHIPAKEHUN;

MOJIb30BaThCSI OCHOBHBIMU €IMHUIIAMU JJIMHBI, MacChl, BpeMEHHU, CKOPOCTH, TUIOIIAH,
o0Bbema; BeIpaXkaTh 0oJiee KpYIHbIE €IMHULIBI uepe3 0osiee MeIKUue 1 Ha000POT;

pelaTh TEKCTOBBIC 3a/]aui, BKIII0Yasl 3a/1a4M, CBSI3aHHBIE APOOSIMH U TIPOIIEHTAMH,



WCIO0JIb30BaTh MIPHUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUYECKOHN JAEATEILHOCTH U
MOBCECIHEBHOM KU3HH JIJIS:

PELIECHUS HECIOKHBIX MPAKTUYECKUX PACUETHBIX 33/1a4, B TOM YHCIIE C HCIIOJIb30BAHUEMIIPH
HEO0OXOIMMOCTH CIIPABOYHBIX MATEPHAIIOB, KATBKYISTOPA, KOMIIBIOTEPA;

YCTHOW MPUKUJIKK U OLIEHKH PE3YJIbTaTa BIUUCICHUI; TPOBEPKHU PE3YJIbTATa BHIYUCICHHUS C
KCIMOJIb30BAHUEM PA3JIMYHBIX TPUEMOB;

WHTEPNPETAUU PE3YIBTATOB PEUICHUS 3a7a4 C Y4ETOM OTPAHUYECHUM, CBSI3aHHBIX C
pealbHBIMU CBOMCTBAMH PAaCCMAaTPUBAEMBIX MTPOLECCOB M SIBJICHUIA.

Harypaabnblie unciaa. /I[poou. PanuonajabHblie yncia

OOyuaroruiicss HayduTcst: 1) MOHUMATh 0COOCHHOCTH JCCATUIHON CUCTEMBI CUMCIICHHUS;

2) BiaAETh TMOHSTUSIMH, CBA3AHHBIMH C JIETUMOCTBIO HATYPAJbHBIX uuceN; 3) BBIpaKaTh YWCIa B
SKBHUBAJIEHTHBIX (hopMax, BbIOKMpas HauboJsee MoaX0AAIIyI0 B 3aBUCUMOCTH OT KOHKPETHON cuTyauuu; 4)
CpPaBHUBATh U YIMOPSJAOUYMBATH PAIlMOHAIBHBIC YMCIA; 5) BBIMNOJHATH BBIYMCICHUS C PallMOHAIBHBIMU
YHCIaMH, CcOdYeTas YCTHbIE W IHCHbMCHHBIE NPHEMBI BBIUMCIICHHH, NMPUMEHEHHE KalbKyJsTopa; 6)
MCIO0JIb30BATh MOHATUS U YMEHHUS, CBSI3aHHBIE C MPOMOPIHMOHATIBHOCTHIO BEJIUYUH, MPOIEHTAMU B XOJE
pelieHus MaTeMaTHYecKUX 3aJad W 3a7ad M3 CMEKHBIX IPEIMETOB, BBIMOJHATH HECIO0XKHbBIE
MIPAKTUYECKUE PACUYETHI.

Obyuarowuiicss nOAYYUM BO3MONCHOCHb. 1) noznakomMumvcsi ¢ NOZUYUOHHBIMU CUCTIEMAMU
cuucnenust ¢ ochosanusimu, omauynvimu om 10; 2) yenybums u pazeums npedcmagienus 0 HAmMmypaibHbIX
yycnax u ceolcmeax oOeiumMocmu, 3) HAYYUMbCs UCHONb308AMb NPUEMBL, PAYUOHATUIUPYIOUjUE
8LIYUCTEHUS, NPUOOpecmU NPUBbIYKY KOHMPOIUPOBAMb BbIYUCIEHUSA, 68bl0UpPAs NOOXO0AWULU 04
cumyayuu cnocoo.

JlelicTBUTEILHBIE YU CJIA

OOyuvaromuiics Hay4YuTCS: HCIOJB30BaTh  HadyallbHblE MPEJICTaBICHHUS O  MHOXECTBE
JNeNCTBUTENbHBIX YHCET.

Obyuarowuiica nonyyum 603ModcHocms: 1) pazeumsv npedcmasieHue O yucie U HUCTIOBbIX
cucmemax om HAmMypaibHuIX 00 OeliCMEUMENbHBIX YUCET; O POJIU 8bIYUCTEHULL 8 4el08eUeCKOl NPaKmuKe,
2) pazeumv u yenyoumv 3HAHUAL O OCCAMUYHOU 3ANUCU OCUCMEUMENbHbIX YUcCel (nepuooudecKue u
Henepuoouueckue opoou,).

HN3mepeHusi, npuOIMKeHUSA, OLEHKH

OOyuaromuiics Hay4yuTCs: MUCIOIB30BaTh B XOJ€ PELICHUs 3a7a4 dJIEMEHTapHbIE MPECTaBICHUS,
CBSI3aHHBIE C MPUOTMKEHHBIMHU 3HAYCHUSMHU BEITUYMH.

Obyuarowuiica noxyyum B803MONCHOCMb: 1) nOHAmMb, 4mMO uHuUCiIo8ble OaHHble, KOMOpble
ucnonv3yromes Oisl Xapakmepucmuku 00beKmos OKpylcaroue2o Mupa, SNAI0mMcs npeumyuecmeeHHo
NPUOTUINCEHHBIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX 3HAYEHULl, COOEPAHCAUUXCA 8 UHPDOPMAYUOHHBIX
UCMOYHUKAX, MOJNCHO CYOUmMb O NOPEULHOCIU NPUbIUXCeHUs, 2) NOHAMb, YMO NOSPEUHOCHb
pe3yIbmama 8blyUcieHUll O0JIHCHA ObIMb COUBMEPUMA C NOSPEUUHOCbIO UCXOOHBIX OAHHBIX.

DJIEeMEeHTBI a1redpol

OOyuvaromuiicas Hayuutcs: 1) UuTtaTh W 3amuchiBaTh OYKBEHHBIE BBIPAKEHHUS, COCTaBISATh
OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 33/1a4. 2) BRIUHCIATH YHCIOBOE 3HAUCHHUE OYKBEHHOTO



1)

2)

3)

4)
5)
6)

7)

BBIPKCHUS MIPH 33JaHHBIX 3Ha4eHUAX OykB. 3) CTpOUTh Ha KOOPAMHATHOW IJIOCKOCTU TOYKH M (PUTYPHI
[0 33JaHHBIM KOOPJAMHATaM, OIpPENESTh KOOPAMHATHI TOueK. 4) pellaTh MPOCTEHUIINE ypaBHEHUS C
OJIHOH NIEPEMEHHOM; 5) NOHMMATh YPAaBHEHHE KaK Ba)KHEHIIIYI0 MAaTEMATUYECKYIO0 MOJIENb Ul ONMCAaHUs
U U3Y4EHHUsl pa3HOOOpa3HBIX PEAJIbHBIX CUTYAIUH, pelIaTh TEKCTOBBIE 337aUu alIreOpandeckuM METOJI0M;
6) NOHUMAThH U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHbIE C OTHOILLIEHHMEM HEPABEHCTBA,

Obyyarowuiics noayuum 603ModCHOoCcmb: 1) o0e1ademb CReYUuaibHbIMU HPUEMAMU  PeuleHUs]
ypasHenuii;2) YBepeHHO NpUMEHAMb annapam YpaeHeHull O/l peuleHus pasHoOOpA3HbIX 3a0ay U3
MAMeMamuKy, CMeJICHbIX NPeoMemos, NPAKmuku, 3)NpumMeHsmv annapam HepaeeHcms, O/l peuleHUs]
3a0auy.

Harnsanas reomerpus

OOyuaromiuiics HayduTcs: 1) pacro3HaBaTh Ha YepTeXkKax, PUCYHKAX, MOJICIISAX H B OKPYKAIOIIEM
MHUpE IUIOCKHE U MPOCTPAHCTBEHHbIE TIeOMeTpHueckue (GUrypsl; 2) pacmno3HaBaThb pPa3BEPTKH KyoOa,
MPSIMOYTOJIBHOTO MapajuleNienuiea, paBWIbHOM MUpaMubl, WINHAPA U KOHYCA; 3) CTPOUTh pa3BEPTKU
Ky0a U MpsSMOYToJIbHOTO Napajuienenunena; 4) onpeaensTh N0 JUHEWHBIM pa3MepaM pa3BEPTKU (PUrypsl
JWHEHHBIC pa3Mepbl camMoil ¢urypel W Hao00pOT, 5) BBIUKCIATE OO0BEM MPSIMOYTOJBHOTO
napajuiefienunesa.

Obyuarowuticss  noayuyum  803ModcHOCmb. 1) @bluucisimo  06bEMbL  NPOCMPAHCMEEHHBIX
2eoMempudecKux Quayp, cocmasieHHblX U3 npsamMoy201bHbIX NAPAIeNlenunedos, 2) yenyoums u paseumso
nPeocmagienuust 0 RPOCMPAHCMBEHHBIX 2e0MempPuU4ecKux ueypax, 3) npumeHsms NOHAMUE PA36EPMKU
0/15 8bINOJIHEHUs NPAKMUYECKUX PACUEMO8.

B 7-9 kaaccax no paszjaeny «AJreopa»

JUYHOCIHbLE:

Cc(OPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YUCHHIO, TOTOBHOCTh U CIIOCOOHOCTH, 00YJatOITUXCS
K CaMOpPa3BUTHIO M CaMOOOpa30OBaHHWIO HAa OCHOBE MOTHBAIIMM K OOYYEHHWIO W TIO3HAHUIO, BBHIOOPY
JanpHelmero oOpa3oBaHusi Ha 0a3e OPUEHTUPOBKH B MHUpe THpodeccuii W TpodecCHOHATBHBIX
MPEIIOYTCHUH, OCO3HAHHOMY MOCTPOCHHIO WHAMBUIYAILHOW 00pa30BaTEIbHOW TPACKTOPHH C YIETOM
YCTOMYMBBIX TIO3HABATEIILHBIX HHTEPECOB;

C(OPMHUPOBAHHOCTH LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOM NMPAKTHKH,

C(OPMHUPOBAHHOCTh KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOINEHHMH W COTPYAHUYECTBE CO
CBEpCTHHKAMHM, CTapUIMMHA W MJIQJIIMMHU, B 0O0pa30BaTeNbHON, OOIIECTBEHHO IOJIE3HOW Y4eOHO-
HCCIIEI0BATEIILCKOM, TBOPUYECKOH U IPYTUX BHUJIAX JCATEIILHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW M TTMCbMEHHOW PEUYd, IOHUMATh CMBICI
MOCTaBJICHHOM 33J]1auy, BBICTPAauBaTh apryMEHTAIINIO, IPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPHI;
MPEJCTaBICHHE O MaTeMaTHYECKOW Hayke Kak cdepe YelIOBEUeCKOW JIeSTelNbHOCTH, 00 JTamax eé
pasBUTHSL, O €€ 3HAUUMOCTH UIS PA3BUTHUS [IUBHIIH3AIINN;

KPUTUYHOCTh MBIIUJICHHUS, YMEHHE PACMO3HABATh JOTHYECKH HEKOPPEKTHBIE BBICKA3BIBAHUS, OTIMYATh
TUMNoTe3y OT (akTa;

KpEaTUBHOCTb MBIIIUICHUSI, WHUIIMATHBA, HAXOMYHUBOCTb, AKTHUBHOCTh IPH PEIICHUH alreOpanuyecKux
3a/ay;

8) yMeHMe KOHTPOJIMPOBATH MPOLIECC U PE3YIILTAT YIEOHOU MATEMATHIECKON AEATENBLHOCTH;



9)

1)
2)
3)

4)

5)
6)

7)

8)
9)
10)

11)

12)

13)

15)
16)

17)

1)

CIIOCOOHOCTh K 3MOIMOHAIIBHOMY BOCIPHUSATHIO MAaTEMAaTHYECKHX OOBEKTOB, 33]1a4, pPEIICHHIA,
paccyXICHHUI.

Memanpeomemnoie:
YMEHHE CaMOCTOSITEIIBHO [UIAHUPOBATh aJbTEPHATUBHBIC IIYTH JOCTUKCHUS 1IEJIeH, OCO3HAHHO BBIOMPATH
Hanbosee 3¢ (heKTUBHBIE CIIOCOOBI PelIeHUs yIeOHBIX U TO3HABATEIBHBIX 33/1a4.
YMEHHE OCYIICCTBIIATh KOHTPOJb MO PE3YJIbTaTy U IO CIOCOOy JCHCTBHS HAa YPOBHE MPOU3BOJIBHOTO
BHUMAaHUSI U BHOCHTh HEOOXOIMMbIC KOPPEKTHUBHI;
yYMEHHE aJIeKBaTHO OLICHMBATh MPABHJIBHOCTh HJIM OIIMOOYHOCTH BBINOJHECHUS yueOHOW 3amaqm, e
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BOSMOYKHOCTH €€ peIlICHHS,
OCO3HAHHOE BJIAJICHHE JIOTMYCCKUMH JICHCTBUSIMHU OIPEACICHUS MOHITUH, 0000IIEH S, YCTAHOBICHUS
aHAJIOTUH, KIacCU(PHUKAMU HAa OCHOBE CaMOCTOSITEJIBHOIO BbIOOpa OCHOBAaHWUH H KPUTCPHEB,
YCTaHOBJICHUS POJOBHUIOBBIX CBSI3Cii;
yYMEHHE YyCTaHABIMBaTh IPUYMHHO-CICICTBEHHBIC CBSI3U; CTPOWTH JIOTHYECKOE PACCYXKICHUE,
YMO3aK/II0YeHUE (MHIYKTHBHOE, ICTyKTHBHOE M 110 AHAIIOTUH) U BHIBO/IBI;
YMEHHE CO3JIaBaTh, IPUMEHSITh U TPe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA, MOJICITU M CXEMBI
ISl peIICHHsT yIeOHbIX M MO3HABATEIbHBIX 3a/1a4;

YMEHHE OpraHU30BbIBaTh y4e€OHOE COTPYAHMYECTBO U COBMECTHYIO JAEATEIbHOCTb C YUHUTEIEM H
CBEPCTHHUKAMH: OMNpPENeNsITh LEIH, pacrpeaencHiue pyHKIUNH U posied y4acTHHKOB, B3aUMOJCHCTBHE U
obmue crmocoObl paboThl; yMEeHHE paboTaTh B TpYIIe: HAXOMUTh OOIee pemieHHe W pa3peniaTh
KOH(IUKTHI HA OCHOBE COTJIACOBAHMS MO3ULIUN U yUeTa HHTEPECOB, CIIyIIaTh NapTHEPA; POPMYIUPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;
c(hopMUPOBAHHOCTh y4e€OHOW M O0OIIENOIb30BaTEIHCKON KOMIIETEHTHOCTH B OO0JIACTH HCIOJIH30BAHUS
MH(OPMAUNOHHO-KOMMYHUKAaIMOHHBIX TexHoJorui (MKT-komnereHTHOCTH);
MepBOHAYAIIbHBIE MPEJCTABICHUS 00 HIeAX U O METOJaX MAaTeMaTUKH Kak 00 YHHMBEpPCaIbHOM S3bIKE
HAayKH U TEXHUKHU, O CPE/ICTBE MOJAEIUPOBAaHKS SBJICHHN U IPOLIECCOB;
yMEHHE BUAECTh MAaTEeMAaTUYECKYIO 337a4y B KOHTEKCTE MIPOOJIEMHOM CUTyallu B JPYTUX AUCHUILIMHAX, B
OKpY)Karollen KU3HH;
YyMEHHE HaXOJUTh B pPa3IMYHBIX HUCTOYHUKaX HWHQOpMaluio, HEOOXOAWMYIO M pelIeHus
MaTeMaTHYeCKUX MpoOJieM, U MPEACTaBiIATh €€ B MOHATHON (opMme; MPUHUMATh PEUICHHE B YCIOBHUAX
HETIOJTHOW U M30BITOYHOM, TOUHOUM M BEPOATHOCTHON HH(POPMAIIHH;
yMEHHE MTOHUMATh U UCIIOJIb30BaTh MaTeMaTHUYECKUE CPEJCTBA HATIIATHOCTH (PUCYHKH, YEPTEKH, CXEMbI
U Ap.) A WUTIOCTPallii, HHTEPIPETallui, apryMEeHTAllUH;
YMEHHE BBIIBUTATh TUIOTE3bI PU PELUICHUH Y4eOHBIX 3a7a4 ¥ IOHUMATh HEOOXOAUMOCTh UX MPOBEPKH;
|4) ymeHHe MpPUMEHSTh WHAYKTUBHBIC W JCIYKTUBHBIC CIIOCOOBI PACCY)KICHH, BHICTh pa3IduHbIC
CTpaTeruy pelieHus 3a/1ay;
MMOHMUMAaHHE CYIIIHOCTH aJrOPUTMUYECKUX MPEANHUCAHUNA U yMEHUE JIEHCTBOBATh B COOTBETCTBUUC
MPEII0KEHHBIM aJTOPUTMOM;
YMEHHE CaMOCTOSATEIbHO CTAaBUTH IEJIH, BEIOUpATh M CO3/IaBaTh AITOPUTMBI JUIS PEeHICHUSydeOHBIX
MaTeMaTHYECKUX MpoOIieM;
yYMEHHE TUIAaHUPOBATh M OCYIIECTBISTH JAEATEIbHOCTb, HANpPaBICHHYIO HA peUICHHE 3aaa4
HCCIIEIOBATENIBCKOIO XapaKTepa.

npeomemmnoie:
yMeHue paboTaTh € MaTEeMAaTUYECKUM TEKCTOM (CTPYKTypUpOBaHHE, H3BJI€UEHHE HE00X0AUMON
uHpOpMalMK), TOYHO U TPAMOTHO BBIPa)KaThb CBOM MBICIM B YCTHOM M NMUCBMEHHOW pe4M, MpUMEHssS
MaTeMaTU4YeCKyl0 TEPMHUHOJIOTHIO M CHUMBOJHKY, MWCIOJIb30BaTh pa3IMYHbIC S3BIKH MaTeMaTHKH
(croBecHBIN, CUMBOJIMYECKUH, I'padudecknii), 000CHOBBIBATh CYXAEHUS, NMPOBOJUTH KiacCU(UKAIUIO,
JIOKa3bIBaTh MATEMaTUUECKUE YTBEPKICHMUS;



2)

3)
4)

5)

6)

7)

8)

BJIaJicHHe 0a30BbIM MOHSATHUIHBIM allapaToM: UMETh MPEJCTABICHHUE O YUCIIC, BIaJCHHE CHMBOJBHBIM
SA3BIKOM ~ anreOphl, 3HAHME DIEMEHTAPHbIX (DYHKIHMOHAIBHBIX 3aBUCHUMOCTEH, (OpMHUpPOBaHUE
IIPEJICTABICHUM O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUpPE M O PA3jIMYHBIX CIOco0ax HX
U3BIICYEHUS], 00 0COOCHHOCTSAX BBHIBOJOB U IPOTHO30B, HOCSIIIUX BEPOATHOCTHBIN XapakTep;

YMEHHUE BBITOJIHATH anredpanyeckue npeoOpa3oBaHMs PAMOHAIBHBIX BBIPAKEHUH, MPUMEHSATh UX JUIA
pelieHns yueOHbIX MAaTEMaTHYECKUX 3aJa4 U 33/1a4, BO3HUKAIOUIUX B CMEXXHBIX YUEOHBIX IPEIMETAX;
YMEHHE II0JIb30BaThCSl MAaTEeMAaTUYECKUMU (QOpPMyJaMH U CaMOCTOSITEIBHO COCTaBIATH (HOPMYITBI
3aBUCHUMOCTEN MEX/y BEIMUMHAMHU Ha OCHOBE 00OOIIEHHS YaCTHBIX CIIy4aeB U SKCIIEPUMEHTA,

yYMEHHE pellaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS M HEPAaBEHCTBA, a TAKXKE NPUBOAUMBIE K HUM
YpaBHEHHsI, HEPABEHCTBA, CHUCTEMbI; NPUMEHSTh Trpaduyeckue TMPEACTABICHUS Ui pEIICHUS |
UCCIIEIOBAHUS YPaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHATh MOJIY4YEHHbIE YMEHHUS JJIs PELIeHUs 3aaady
13 MaT€MaTUKH, CMEXXHBIX ITPEIMETOB, IPAKTUKU;

OBJIaJIEHUE CUCTEMOW (PYHKIIMOHAJIbHBIX MOHATHH, (PYHKIMOHAJIbHBIM SI3bIKOM U CHUMBOJIMKOM, YMEHHE
CTpOUTh rpaduku (QyHKIUIH, ONUCHIBATH MX CBOWCTBA, MCHOIb30BaTh (DYHKIUMOHAIBHO- IpaduuecKue
MIpe/ICTaBICHMS JIJIsl ONMCAHUS U aHaJIu3a MaTeMaTUYECKUX 3a/1a4 U peallbHbIX 3aBUCUMOCTEN;

OBJIaJIEHUE OCHOBHBIMM CIIOCOOAMU IPEJCTABJICHUS aHAJIN3a CTAaTUCTUYECKUX JIaHHBIX; YMEHUE pellaTh
3aJ1auM Ha HaX0X/IEHUE YaCTOThI U BEPOSITHOCTH CIy4ailHBIX COOBITHIA,

YMEHHE NPUMEHATh W3Y4YEHHBIE NOHATHUS, PE3YJbTAThl M METOJbl IPHU PEIICHHWN 337ad U3 Pa3In4HbIX
paszenoB Kypca, B TOM 4YHCIIE 337a4, HE CBOJSUIMXCA K HEMOCPEIACTBEHHOMY NPUMEHEHUIO MU3BECTHBIX
aITrOPUTMOB.

PAIIMOHAJIBHBIE UM CJIA

BrinmyckHUK HaydUTCS:

1) monuMaTh 0COGEHHOCTH JECATHIHOMN CUCTEMBI CUHUCIICHUS;

2) BIAanETh MOHATHAMH, CBA3AHHBIMU C JAEIMMOCTBIO HATYPAIBHBIX YHCET;

3) BbIpa’XaTb YMUCJIa B SKBUBAJICHTHBIX (bopMax, BBI6I/Ipa$I Hauboee MoAXOo A4 YO B 3aBUCUMOCTHU
oT KOHKpGTHOfI CUTyalluu,

4) CpaBHHUBATH 1 YIIOPAAOYMBATH pallMOHAJIBHBIC YHCIa,

5) BBIIIOJIHATH BBIYMUCICHUA C palliUOHaJIbHBIMU YUCJIaMH, COUCTasA YCTHBIC U IIMCbMCHHBIC HpI/IéMI)I
BBILII/ICJ'ICHI/II‘/'I, IIPUMCHATD KAJIbKYJIIATOD,

6) HCIIOJIb30BATh NOHATUSA U YMCHUSA, CBA3aHHBIC C IIPOIIOPHHUOHAIIBHOCTHIO BEJIMYNH, TPOLUCHTAMHA
B XOIC PCIICHUA MATCMATHUYCCKUX 3alda4 MU 3aaa4 U3 CMCIKHBIX IIPCIAMCTOB, BBLIIIOJHATH HCCIIOXKHBIC
INPAKTUYICCKUC paC‘IéTLI.

Bbll’lyCKHMK noyuyum 603MONCHOCMb !

1) NO3HAKOMUNMbCA C NO3UUUOHHbIMU cucmemamu CHUCieHusl ¢ OCHO6AHUAMU, OMIUYHBIMUOM 10,



2) yenybumo u pazéums npedCmaeienus 0 HAMypPaibHblX YUCIAX U CE0UCMEAX OeNUMOCTIU,

3) Hayuumocs ucnonb306ams NPUEMBL, PAYUOHANUIUPYIOUUE BLIYUCILEHUS, NPUOOPECU NPUELIUKY
KOHMPOIUPOBAMb BbIUUCIEHUS, 8bIOUPASI NOOXO0OAWULL OJIs1 CUMYAYUU CHOCOO.

JIEMCTBUTEJILHBIE UNCJIA

BeInyckHUK Hay4YuTCS:

1) ucnonb30BaTH HAYAILHBIE IPEICTABIECHHSA O MHOYKECTBE JEHCTBUTENBHBIX UUCET;
2) BIANETh MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €10 B BHIYUCIEHHUSIX.
Buvinyckuux noayuum 603MoHNCHOCHb:

1) paseumo npet)cmaeﬂeﬁue O Hucie u Hucioevlx cucmemax om  HaAmypajibHblx 00
oeticmeumenbHbix uucei, o poau BLIYUCICHULL 8 YeN108eUeCKOU npakmuke,

2) pazeumbv u yanybumo sHaHUL 0 OECAMUUHOU 3aNUCU OCtICMEUMEIbHBIX Yucel (NepuooudecKue u
Henepuoouyeckue opoou).

N3MEPEHUA, ITPUBJIMOKEHNW A, OHEHKIA
BeInmyckHHK Hay4duTCS:

HCII0JIB30BaTh B XOJC PCIICHU 3aJa4 3JICMECHTAPHBIC TPCACTABJICHU A, CBA3aHHBIC C
HpI/I6J'II/I}KéHHI>IMI/I 3HAYCHHUAMU BCINYHUH.

Bbll’lyCKHuK noJiyuyum 603MONCHOCMb.!

1) nouams, umo uucnosvie Oanmvle, KOMOpble UCNONLIVIOMCA ONA XAPAKMEPUCTIUKU 00BEKMO8
OKPYHCaAIOUe2o Mupa, s8IsIlomcst NPEUMYyuecmeeHHo NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX
SBHAYeHUl, CO0ePHCAUUXCST 8 UHDOPMAYUOHHBIX UCTMOYHUKAX, MONCHO CYOUMb O NOPEUHOCU
NpUOIUIICEHUSL,

2) nonamv, uMO NOZPEUWHOCMb PE3YIbMaAma 6blYUCICHULl O0NNCHA OblMb COUIMEPUMA  C
NO2PEeUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BbIPAJKEHU A
BbInmyckHUK HayuuTCs:

1) BnageTh NOHATHUSAMH «TOXKIECTBO», «TOKACCTBEHHOE MNPE0Opa3oBaHME», pelIaTh 3ajadvu,
cojJiepkalue OyKBeHHBIE JJaHHbIE; paboTaTh ¢ GOpMYyJIaMu;

2) BBITIOJIHATH npeo6pasoBaHHs[ BBIpa)KeHHﬁ, COACpKAIINUX CTCIICHU C LECJIBbIMHU IMOKa3aTCIIsIMU U
KBaApPATHBIC KOPHU;

3) BBINIOJIHATE TOXACCTBCHHBIC npeo6pa3013aHI/151 patrOHAJIIbHBIX BBIpa)KCHI/Iﬁ Ha OCHOBC
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MPaBUJI ICHCTBUI HAJl MHOTOWICHAMH U allre0pandecKuMu IpoOsSMu;
4) BBITIOJIHATH PA3JI0KEHHE MHOTOYJIEHOB HA MHOYKHTEIH.
Buinycknux nonyuum 603MoHNCHOCHb:

1) nayuumocs  evinoansme  MHOZOWA206bIE  NPEOOPAZ0EANHUSL  PAYUOHALLHBIX — GbIPANCEHULL,
NPpUMEHSS. WUPOKULL HAOOPp cnocoO08 u NPUémos;

2) npumensmv mocoecmeeHnble npeodpaz06anus O PeUeHUs 3a0ay U3 PaziudHbiX pazoenos
Kypca (Hanpumep, OJis Ha- X0HCOeHUsl HAUOOIbULe2O/HAUMEHBULE20 3HAYEHUSL BbIPANCEHUS).

YPABHEHUIA

BeInmyckHUK Hay4duTCS:

1) pemars OCHOBHBIE BHUIbI PAIMOHATIBHBIX YPABHEHMH C OJHOM IEPEMEHHOM, CHUCTEMBI IBYX
YPAaBHEHUH C IByMsl IIEPEMEHHBIMU;

2) TOHMMATh YPaBHEHHE KaK BaKHEMIIYI0 MAaTEMaTHYECKYHO MOJIENb JUIS ONHCAHUS W U3Yy4EHUS
Pa3HOOOPA3HBIX PEATbHBIX CUTYaIlUH, peraTh TEKCTOBBIE 3314l are0pandecKuM METOI0M;

3) npuMeHATh TpaduUUECKHME MPEICTABIEHUS I MCCIEN0BAHUS yPABHEHMM, WCCIENOBAHUSA U
pPELICHHS] CUCTEM YPaBHEHU C IBYMs TEPEMEHHBIMU.

Bbll’lyCKHuK nojiyuyum 603MONCHOCMb.!

1) osrnademv cneyuanvrvivu npuémamu pewienus ypaeHenutl u CUCMEM YPAGHEHULl, VEePeHHO
NpUMEHAMb annapam ypasHeHull OJisl peuleHus pazHooOpA3HbIX 3a0ay U3 MAMeMAMUKY, CMENCHbIX
npeomemos, NPaKmuKu,

2) npumenamo zpaguyeckue npeocmasnenus O UCCLe006aHUs YPAGHEHULl, CUCeM YPAGHeHUl,
cooepacawux OyKeeHHvie Kodghhuyuenmeol.

HEPABEHCTBA
BhInmyckHUK HayuuTCs:

1) NIOHUMATb U IPUMCHATb TCPMUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOILICHNEM HEPABCHCTBA,
CBOMCTBA YUHMCIIOBBIX HCPABCHCTB,;

2) peuIaThb JIMHEHWHEBIE HCpaBCHCTBA C O,Z[HOI>'I nepeMeHHoﬁ H UX CUCTCMBLI; PCHIATh KBAaAPATHLIC
HEpPAaBCHCTBA C OHOpOfI Ha rpa(bnquKHe IMPEACTABJICHUA,

3) MNPUMCHATH allapaTr HCPABCHCTB JJI pCHICHUA 3a1a4 U3Ppa3 JIMYHBIX pa3ZICiIOB KypcCa.

Bbll’lyCKHMK nOJIyuyum 603MOMNCHOCMb HAYYUMbCA.
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1) pasznoobpasnvim npuémam O0OKA3aMenNbCMEa HePAGeHCME, YEEPEHHO NPUMEHAMb annapam
HEepaseHCcma 05l peuleHus pazHo0OPa3HbIX MAMEMAMUYEcKUx 3a0ay U 3a0ay U3 CMeNCHbIX Npeomemos,
NPAKMUKU,

25) npumensmov  epaguueckue npedcmasienus OAs  UCCIEO0B8AHUSL  HEPABEHCME,  CUCTEM
HepaseHcms, cooepicaujux OyKeenHvle KoIphuyuenmol.

OCHOBHBIE ITOHATHUA. YNCJIOBBIE ®YHKIMN
BeInyckHHK Hay4YuTCS:

1) mnonMMaTh ¥ UCHOAB30BaTh (PYHKIMOHAIBHBIE TIOHATHS U A3BIK (TEPMUHBI, CUMBOJIMYECKUE
0003HaYEHHS);

2) crpouTh rpadMKy dJIEMEHTAPHBIX (DYHKIMH; MCCIEN0BATh CBOWCTBA YHCIOBBIX (DYHKIMA Ha
OCHOBE M3YyU€HUS MOBEICHUS UX IPA(PUKOB;

3) monHuMarh QYHKIUIO KaK BOKHEHIIYI MaTeMaTHYECKYI0 MOJENb JUIS ONMUCAHHs TPOLECCOB U
SIBIIGHUH OKPY)KAIOLIEro MUpa, NPUMEHITh (DYHKIUMOHAJIBHBIM $3bIK Ui ONMMCAaHUSA W HCCIEAO0BaHUSA
3aBUCHUMOCTEH MeXIy GU3NYECKUMU BETMUNHAMMU.

Bbll’lyCKHuK noJiyyum 603MONCHOCHb HAYHYUMbCA!

1) nposooums uccnedosanus, ceszammvlie ¢ uzyueHUeM CEOUCME (YHKYUL, 6 MOM uucie C
UCNONL308AHUEM KOMNBIOMEPA, HA OCHOBE 2pAPUKO8 U3YYEHHBIX QYHKYUL CMpoums Ooee CILONCHbIe
epaghuku (KycouHo-3a0anmbvie, ¢ «BbIKOJOMBIMUY MOYKAMU U M. N.),;

2) ucnonvzoeamv (PYHKYUOHANbHBIE NPEOCMAGICHUA U CEOUCMEA (DYHKYuil 0N peuenus
MamemamuyecKux 3a0ay U3 pasiuiHbix pa3oenos Kypca.

UMCJIOBBIE [TIOCJTIEAOBATEJIBHOCTHU
BrInyckHUK Hay4uHuTCA:

1) noHuMaTh ¥ HCIONB30BATH SA3BIK  IOCIENOBATENLHOCTEH (TEPMHUHBI, CHUMBOJIMYECKUE
0003HaYCHHS);

2) 1puMeHATh (GOPMYIBI, CBSI3aHHBIE C apUPMETHUYECKOW U T€OMETPUYECKON MPOTPECCUIMH, U
anmapat, cOpMUPOBAHHBIN MPU W3YYEHUU OPYTHX Pa3/AeiIOB Kypca, K PElIeHHUI0 3a/1ad, B TOM YHCIE C
KOHTEKCTOM M3 PeajbHOM KHU3HU.

Bbll’lyCKHMK nOJYYum 603MOMNCHOCMb HAYYUMDbCAL.

1) pewamo xombunuposannvle 3a0auu ¢ npumenenuem Gopmyn N-20 YieHa u CyMmbl Nepebix N
YjleH08 apupmemuyecKol u 2eoMempuiecKoli nPozpeccull, NPUMEHsIsL NPU SMOM annapam ypasHeHuu u
HepaseHcms,

2) nomumamv apUPMeEmuuecKylo U 2eoMempuuecKyio npo2peccul Kaxk (YHKYuu HamypaibHo20
apeymeHma, Cce:A3bl8amv apupmMemuyecKyio npocpeccuro ¢ JTUHEUHbIM POCHOM,
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2e0MEMPUHECKYIO0 — C IKCNOHEHYUATLbHbIM POCIOM.
OITMCATEJIbBHAS CTATUCTHUKA

BbIyCKHMK Hay4yuTCsl MCHOJB30BaTh IPOCTEMIINE CHOCOOBI IMPEACTaBICHHUS M aHaIU3a

CTaTUCTHYCCKUX JaHHBIX.

Buinycknux nomyyum 603MOoMCHOCMb nNpuobpecmu NepeoHaAdalbHbIl ONbIM Opeanuzayuu coopa
OGHHBIX NPU NPOBEOEHUU ONPOCA 0OUeCMBEHHO20 MHEHUS, OCYWEeCMEIAmb UX AHAIU3, NPeoCmasiams
pe3yibmamsl 0npoca 6 8uoe maobauybsl, OUACPAMMUBL.

CJIVUAMHBIE COBBITUS U BEPOSITHOCTD

BbInycKHMK HAy4UTCS] HAXOIUTh OTHOCUTENIbHYIO YaCTOTY M BEPOATHOCTh CIy4alHOTO COOBITHS.

Bbll’lyCKHuK noJyyum 603MOINCHOCNIb npuo6pecmu onslm npoeedeuuﬂ CﬂyuaﬁHbzxakcnepuMeHmoe, 6
mMom 4ucjie ¢ nOMOuLbio KOMNbOMepHoco MO()eJlLIPOBClHMﬂ, unmepnpemayuu ux pes3yibnanioe.

KOMBUMHATOPUKA BbinyckHUK Hay4duTCsl peliaTb KOMOMHATOpHBIE 3aJauyd Ha HAaXOXKICHHE

YKciaa 00OLEKTOB MIIM KOMOWHAINH.

BoinyckHUK NOIYYUm B03MONCHOCMb HAYYUMbBCS HEKOMOPLIM CHeYUALbHbIM NPUEMAM peuleHus
KOMOUHAMOPHBIX 3a0ay

ITo pa3neay «I'eomeTpus»
JUYHOCMHbLE:

1) dopmupoBaHHE OTBETCTBEHHOTO OTHOINEHMS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroIMXCcsl K CAaMOPA3BUTHIO U CaMOOOPa30BaHNIO HA OCHOBE MOTHBAIUM K OOYYECHHIO M TTO3HAHHUIO,
BBIOOpY JaynbHEHIIero o0pazoBaHus Ha 0a3e OPUEHTHPOBKH B MHUpE Tpodeccuii U mpodecCHoHaTbHbBIX
MPEINOYTCHUH, OCO3HAHHOMY IOCTPOCHUI0 WHIWBUAYAJILHOW 00pa30BaTEIbHON TPACKTOPUU C YUIETOM
YCTOMYMBBIX MIO3HABATEIILHBIX HHTEPECOB;

2)  (GopMHpOBaHHE LEIOCTHOTO MMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOILIECTBEHHOM MPAKTUKU;

3) (1)OpMI/IpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06H_ICHI/II/I U COTPYAHHUUYCCTBE CO
CBCPCTHHKaMHM, CTapmIyMMH W MJIAANIMMU B O6paSOBaTCHLHOﬁ, O6H.I€CTBCHHO HOHGSHOﬁ, y‘IC6HO'
HCCHGHOB&TCHLCKOﬁ, TBOp‘ICCKOfI U IpYTUuX BUAAX OCATCIIbBHOCTH,

4) ymeHHE SCHO, TOYHO, I'PaMOTHO W3JaraTh CBOM MBICIIM B YCT HOM M INHMCHMEHHOM peuw,
MOHMMAaTh CMBICI IIOCTABJIEHHOW 3aJa4yM, BBICTPAWBAaTh AaAPryMEHTAlMIO, NPUBOJUTH IPHUMEPHl H
KOHTPIIPUMEDBI;

5) KPUTHYHOCTDH MBIIJICHUA, YMCHHC pacCiio3HaBaThb JJOTHYCCKH HCKOPPCKTHBIC
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BbICKAa3bIBaHHA, OTJIMYATh TUIIOTE3Y OT (l)aKTa;

6) KpCaTUBHOCTb MBIINUICHUA, WHUIHUATHUBY, HAXOAYHWBOCTb, AKTHBHOCTbL IIpH PCUHICHUU
TCOMCECTPHUUCCKUX 3aaaq,

7)  yMeHHWe KOHTPOJMPOBATH IPOLIECC M PE3YIILTAT yUeOHOM MATEMATHYECKOM JIEATENLHOCTH;

8) cnocoGHOCTh K AMOLMOHAIBHOMY BOCHPHATHIO MATEMATHYECKHX OOBEKTOB, 3a1a4, PELICHHH,
pacCyXIEHUI;

mem anpedmemuble:

1) yMeHHe CaMOCTOATENBHO TUTAHUPOBATH ALTEPHATHBHEIE ITyTH TOCTHKEHUS 1€JIEH, OCO3HAHHO
BbIOMpaTh HanboJiee 3PPEKTUBHBIE CIIOCOOBI PEeIIeHUs] yIEOHBIX U IT03HABATENIbHBIX 3a/1a4;

2) yMEHHE OCYIIECTBJIATh KOHTPOJb IO PE3YAbTaTy M IO CHoco0y JeHCTBHS Ha ypOBHE
MIPOM3BOJILHOTO BHUMAHUS U BHOCUTH He- 00X0JMMbl€ KOPPEKTUBBI;

3) yMeHME aIEeKBATHO OIEHMBATH IPABUILHOCTh WM OLIMOOYHOCTH BBIIOJHEHUS Y4eOHOM
3a7auu, €€ 00bEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXHOCTH €€ pEeIICHUS;

4)  0CO3HAaHHOE BJIAJEHHME JIOTMYECKUMH JIEHCTBUSAMH OIPEAEIEHUS TOHATUH, 0000LIeHus,
YCTAaHOBJICHUSI AaHAJIOTHN, KJIacCH(PUKAMK Ha OCHOBE CaMOCTOSATEIBLHOTO BBIOOpAa OCHOBAHUM |
KPUTEPUEB, YCTAHOBJICHUS POJOBUIOBBIX CBSI3EH;

5) yMeHue ycTaHaBIMBAaTh MPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOMTH JIOTUYECKOE PACCYKICHUE,
yMO3aKJIl04eHne (MHAYKTUBHOE, IEAYKTUBHOE 1 110 aHAJIOTHHN) U BBIBO/IBI,

6) yMmeHue co3aaBaTh, NPUMEHATH M NPEOOPA30BBHIBATE 3HAKOBO-CHMBOJIMYECKHME CPEICTBA,
MOJIENTU M CXEMBI JUISl PellieHUs] yYeOHbIX U IM03HABATENIbHbIX 3a/1a4;

7) yMeHME OPraHU30BBIBATH yUeOHOE COTPYAHUYECTBO M COBMECTHYIO IEATENLHOCTD CyIUTEIEM U
CBEPCTHUKAMH: OTIPENEISTh LIeIH, pacipeaensaTh GyHKIUU U POJIU YYACTHUKOB, OOIIHNE CIOCOOBI pabOThI;
yMeHHe paldoTaTh B TpyIIe: HaXOAWTh oOIIee peuieHue U paspemaTbh KOHGUIUKTBI Ha OCHOBE
COTJIaCOBaHMUS MO3WLMN M y4€Ta MHTEPECOB; CIyIIaTh MapTépa; (GpopmMynupoBaTh, apryMEeHTHPOBATH U
OTCTauBaTh CBOE MHEHHUE;

8) QopmupoBaHue U pasBuUTHE YYeOHOW M OOIIENOIB30BATENBCKON KOMIIETEHTHOCTH B 00JaCTH
UCI0JIb30BaHUs UH(DOPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT- komnerentHocTH);

9) (opmupoBanue MepBOHAYAIBHBIX NPEACTABICHUN 00 UAEIX U O METOJAX MATEMATHKH KaK 00
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJACIMPOBAHUS SBJICHUNA U MPOIIECCOB;

10) yMeHue BujeTh MaTeMaTHYECKYKO 3aJa4y B KOHTEKCTE MPOOJIEMHOW CHTyallud B
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JPYruX AUCUUIUIMHAX, B OKPYXAIOIIEH KU3HU;

11) yMmeHME HAXOMWTh B PA3JIMYHBIX UCTOYHMKAX MH(POPMALKIO, HE- 00XOIUMYIO JUI PELICHUS
MaTeMaTHYEeCKUX MPOOJeM, U MPEICTaBIATh €€ B MOHATHOHN (hopMme; MPUHUMATh PELICHHE B YCIOBHX
HETOJHOHM 1 N30BITOYHOM, TOUHON M BEPOSATHOCTHON HH(MOpMAIIHH;

12) yMeHWe NOHMMATh M HCIOJb30BAaTh MATEMATHYECKUE CPENCTBA HATJIIHOCTH (PUCYHKH,
YepTeXKH, CXEMBI U JIp.) Ui WLTIOCTPALlMK, HHTEPIPETALUN, apryMEHTaLUH;

13)  yMmeHuMe BBIABUTaTH TMIOTE3bI NIPU PEIICHUM Y4EOHBIX 3a1a4 M MOHMMATh HEOOXOIMMOCTh
UX IIPOBEPKH;

14) ymenue TPHUMEHATH WHAYKTUBHBIE M JEAYKTUBHBIE CHOCOOBI PACCYKIEHWH, BHUIETH
pa3InyHbIE CTPATErUu PELICHUS 3a1a4;

15) mnoHMMaHWe CYNIHOCTH aITOPUTMHMYECKUX NPEINUCAHUA M yMEHWE JEWCTBOBaTh B
COOTBETCTBUU C MPEUI0KEHHBIM aITOPUTMOM;

16) yMeHHMe caMOCTOSTENLHO CTaBUThL LENH, BHIOMPATh M CO3[aBaTh AITOPHTMBI [UIS PELICHUS
y4eOHBIX MaTeMaTUYECKUX MpooOieM;

17) ymenue IIaHMPOBATH M OCYNIECTBIATH JEATENHHOCTH, HAMPABIECHHYIO Ha DELICHHE 3a1ad
HCCIIEIOBATEIIBCKOIO XapaKTepa;

npeomemmbole:

1) oBnamenue 0a30BBIM MOHATHMHBIM AaNIapaToM [0 OCHOBHBIM pa3jeiaM  COJAEPIKAHMS,
npejcTaBieHe 00 OCHOBHBIX H3y4aeMbIX IMOHATUSAX (YMCIIO, reoMeTrpuueckas ¢urypa, BEKTOp, KO-
OpIMHATHI) KaK BaXKHEHITUX MaTeMAaTUYECKUX MOJEISX, MO3BOJISIIOIIMX ONMKUCHIBATh W U3Y4aTh peabHbIC
MIPOLIECCHI U SIBIICHUS;

2) yMmeHue paboTaTh C I€OMETPUYECKMM TEKCTOM (aHAIM3HPOBATh, M3BJIEKATH HEOOXOIMMYIO
nH(pOpMaIIMI0), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIM B YCTHOH WM TIHCBMEHHOW peYd C
NPUMEHEHUEM MAaTeMaTUYECKOM TEPMUHOJIOTUM M CHUMBOJIMKH, HCMOJb30BaTh Pa3JIMYHbIC S3BIKU
MaTeMAaTHKH, MPOBOJNTH KiacCH(HUKAIINHU, JIOTHUYECKHE 000CHOBAHUS, JOKA3aTEIhCTBA MAaTEMaTHYECKUX
YTBEPKIAECHUN;

3) OBJIAICHUC HAaBbIKaMU YCTHBIX, INCbMCHHBIX, HHCTPYMCHTAJIbHbIX BBI‘IHCJ'IGHH?I;

4) OBJIAICHUC TCOMCTPUYUCCKHUM SA3BIKOM, YMCHHC HCIIOJIB30BATh €TI0 HJIsI OIIMCAaHUA MPCIAMCETOB
OKpyXXaromero mupa, pa3BUTHC IIPOCTPAHCTBCHHBIX HpeﬂCTaBHeHI/Iﬁ u I/I306pa3I/ITeJ'IBHBIX YMCHHﬁ,
ano6peTeHHe HaBBbIKOB '€COMCTPUYICCKHUX I10- CTpOCHHﬁ;

5) YCBOCHUC CHUCTCMATHYCCKHUX 3HaHUM O INIOCKHX (I)I/Il"yan n Hux CBOﬁCTBaX, a TakKKC Ha
HarjiiAHOM YPOBHE — O HpOCTGﬁH.IHX IMMPOCTPAHCTBCHHLIX TCJIaX, YMCHUC MNPUMCHATb CUCTCMATHUYCCKUC
3HAHUA O HUX JIA PCHICHUS TCOMECTPUUCCKUX U MPAKTUYICCKUX 3a1aY;

6) yMeHHE WU3MEPATH JUIMHBI OTPE3KOB, BEJIMYMHBI YIIIOB, UCIOJB30BAaTh (OPMYIIBI IS
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HAXO0KJCHUS IEPUMETPOB, TUIOMIAAEH 1 00BEMOB T€OMETPHUECKUX DUTYD;

7) yMeHHE NPUMEHATH HW3YYEHHBIE IOHATUS, PE3YJIbTAThI, METOABI JUIS pPEIIEHHs 3ajay
IIPaKTUYECKOI0 XapakTepa M 3a/Jad U3 CMEXKHbBIX JUCIUIUIMH C MCIOJIb30BAaHUEM NPU HEOOXOAMMOCTH
CIPaBOYHBIX MAaTEpUAJIOB, KaJbKYyJIATOpa, KOMIIbIOTEpamporpamMma O0O€CIeYMBaeT JOCTH)KEHUE
CJIEYIOIIMX PE3YJIbTaTOB OCBOEHUS 00Pa30BaTEIbHOM IPOrpaMMbl OCHOBHOTO 00111€r0 00pa3oBaHMUsL:

Harnsanasi reomerpust

BeinyckHuk HayuuTcs: 1) pacro3HaBaTh Ha YepTEKaX, PUCYHKAX, MOJCISIX H B OKPY)KAIOIIEM MUPE
IUIOCKWE U MPOCTPAHCTBEHHBIE TeoMeTpudeckue (urypsl; 2) pacrmo3HaBaThb pa3BEPTKH KyOa,
MPSIMOYTOJIBHOTO TapaJljiesieNuIea, MpaBuIbHONM NUPaMU/bl, HWIMHIpA U KOHyca; 3) ompeaesnsTh IO
JMHEHHBIM pa3MepaM pa3BEPTKH (PUTYPHI JTMHEHHBIE pa3Mephbl caMoil (GUTYpBI U HA000POT; 4) BHIYUCIIATH
00BEM IPSIMOYTOJIBHOTO NapasuleIenunesa.

Buinycknuk nonyuum eozmoacnocmn: 1) epiuuciames 00bEmbl NPOCMPAHCMEEHHBIX 2€OMEMPULECKUX
pueyp, cocmasneHuvlx u3z nPIMOY20IbHbIX NAPALLENENUNnedos; 2) yeuyoums u pazeunms npeocmagieHus o
NPOCMPAHCMBEHHBIX 2e0MeMmpPUYecKux gueypax, 3) npumeHsmv noHsmue paseépmu Oisi 6blNOJHEHUs
NPAKMUYECKUx pac4émoa.

I'eomeTpuuyeckue purypbl

BhImycKHHK HayduTcsa: 1) TMMOJIB30BAThCS  SI3BIKOM TEOMETPHUU JUIS  OMHCAHWs IPEIMETOB
OKPY)KAIOIIIEro MHUPa M UX B3aMMHOTO PACIOJIOKEHUs; 2) paclo3HaBaTh M M300paXkaTh Ha 4YepTekax M
pPUCYHKaX TreoMeTpudeckue (UTYpbl W WX KoH(UTyparuu; 3) HaXOJWTh 3HAYCHUS JUIMH JIMHEHHBIX
3JIeMEHTOB (UTYp M WX OTHONICHUs, TpaaycHylo mepy yriioB oT 0 mo 180°, mpumeHsst onpeaeseHus,
CBOWCTBA M TpHU3HAKH (UTYP U HUX DJIEMEHTOB, OTHOIICHUs (puryp (paBeHCTBO, MOJ00HME, CHMMETPUH,
MOBOPOT, MapajUIeIbHBIA TMEpeHoc); 4) omepupoBaTh ¢ HAYAIBHBIMH MOHSATHSAMH TPUTOHOMETPUH U
BBITIOJIHATH AJIEMEHTapHbIE ONepalnud HajJd (YHKIMSIMH YIJIOB; 5) pemarh 3afadyd Ha J0Ka3aTelbCTBO,
OMHpPAsiCh HA M3yYCHHbIE CBOICTBA (UTYp U OTHOIIECHUN MEXKIY HUMH U MPUMEHSSI U3YUEHHbBIE METO/IbI
JI0Ka3aTeNbCTB; 6) pemarh HECIOXKHbIE 3aJaud Ha IOCTPOCHHE, MPHUMEHSISI OCHOBHBIE aJITOPUTMbI
MOCTPOCHHSI ¢ MOMOIIBIO HUPKY/JIS M JHHEHKH; 7) peliath MpOCTeHIlne IIAaHUMETPHYECKUE 3a/laud B
MIPOCTPaAHCTBE.

Boinycknux nomyuum eozmoocnocms: 1) oenademv memooamu peuwtenHusi 3a0a4 HA SbIYUCIEHUsL U
00Ka3amenbcmea: MemoooM Om NPOMUBHO20, MEeMOOOM HO00OUs, MemoOoM nepedbopa 8apuanmos u
MEMOOOM 2eOMempU4ecKux Mecm moyek, 2) npuobpecmu ONviM NPUMEHEHUs. aleedpauiecKo2o u
MPULOHOMEMPUUECKO20 ANNapama u uodell OBUNCEHUs. NPU pPeueHuU 2eomMempuyeckux 3aoai, 3)
081a0emv MpaouyuoOHHOU CXeMOU peuleHUs 3a0ay HA NOCMPOoeHUue ¢ NOMOWbBI0 YUPKVISL U JTUHEUKU:
ananuz, nocmpoenue, OOKa3ameibCmeo u ucciedosanue; 4) nayuumoscs pewamos 3a0a4u HA NOCMPOECHUE
MEMOOOM 2e0MEeMPU’ecKo20 MeCma moyek u Memooom nooobus, 5) npuobpecmu onvim uUccie008ams.
CBOUCME NAAHUMEMPUUECKUX PUeSyp ¢ NOMOWBIO KOMNbIOMEPHbIX npocpamm, 6) npuobpecmu onvim
8bINOIHEHUS NPOEKMO8 no memam: «I eomempuueckue npeobpa308anUs Ha NIOCKOCMUY,

«Ilocmpoenue ompesxos no gpopmyney.

N3mepenue reomeTpu4ecKux BeJHYHH

Breimyckauk Hayuwtcs: 1) HMCMONBb30BaTh CBOMCTBA M3MEPEHUS JUIMH, IUIOMIAZEH U YIIOB MpHU
pelIeHn: 3a7ady Ha HaXOKJIEHWE JJIUHBI OTPe3Ka, [UIMHBI OKPYXHOCTH, JJIUHBI AYyTU
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OKpPYXXHOCTH, T'PayCHONH Mephl yria; 2) BBIUUCIATH JIUHBI JMHEHHBIX 3JIEMEHTOB (PUI'Yp U UX YIJIBI,
UCTIOJNB3Ysl (POPMYIIBI JUTMHBI OKPY)KHOCTH W JUIMHBI JIYT'H OKPY>KHOCTH, (hopMyiibl Tuiomaaeii gpuryp; 3)
BBIUMCIIATh TUIOIAAN TPEYTOJIbHUKOB, MPSMOYrOJILHUKOB, MapayieIorpaMMOB, Tpameluid, KpyroB H
CEKTOpPOB; 4) BBIUUCIATH [UIMHY OKPYXHOCTH, JMHY JyTd OKPYXHOCTH; 5) pelaTh 3aJauyd Ha
JI0Ka3aTeIbCTBO C MCIOJIb30BaHHEM (POPMYI JIMHBI OKPYKHOCTH M JUIMHBI IyTH OKPYXHOCTH, (OpMYII
wiomaaed ¢uryp; 6) pemarh NPaKTHYSCKUE 3a7add, CBSI3aHHBIC C HAXOXKJICHHUEM TI'€OMETPHYECKUX
BETMYUH (UCTIONB3YsI IPH HEOOXOJMMOCTH CIIPABOYHUKU U TEXHUYECKUE CPE/ICTBA).

Boinycknuk nonyuum eozmodcnocmu: 1) gpiuuciames niowaou gueyp, cCoOCmagieHHbIX u3 08yxX uiu
bonee NPAMOY2ONbHUKOS, NAPALIEN0SPAMMO8, MPEY2OIbHUKO8, KpYaed U CeKmopa,

2)  ebluuUCIAMbL  NIOWAOU  MHO20Y20NbHUKO8, UCNHOAb3YSL  OMHOUIEHUS.  PABHOBEIUKOCIU U
pasHococmasienHocmu;  3) npuobpecmu onvlm  APUMEHEHUs aleeOpauiecKoo u
MPULOHOMEMPUYECKO20 annapama U uoetl 08UNCEeHUs NpU peuleHuu 3a0a4 Ha Gvluucienue niowjaeu
MHO20Y20/IbHUKOS.

Koopaunartsi

BeimyckHuk Hayuutcs: 1) BBIYHMCIATH JUIMHY OTpe3Ka MO KOOPAMHATAM €ro KOHIOB; BBIYHCIIATH
KOOPJIMHATHI CEPEIUHBI OTPE3Ka; 2) MCIOIb30BaTh KOOPANHATHBIN METO JIJIsl U3YUCHUSI CBOWUCTB MPSIMBIX
1 OKPYXHOCTEH.

Boinycknux nonyuum eozmoxchocmuv: 1) oenademv KOOPOUHAMHBIM MEMOOOM DPeuleHust 3a0ai Ha
BbIULUCTEHUE U OOKA3AMENbCMEO, 2) NPUOOPECmu ONbIM  UCHOIb308AHUSL KOMNLIOMEPHBIX NPOSPAMM OJis
AHANU3A YACMHBIX CLYYAe8 63AUMHO20 PACHONIONCEHUS OKPYICHOCMEN U NpAMblX, 5) npuobpecmu onvim
8bINOIHEHUS NPOEKMO8 HA TeMY

«IIpumenenue KoOopoOuUHamMHoO20 Memooa npu peueHuu 3a0ay Ha 8blYUCTeHUe U OOKA3AMENbCMBOY.

BekTopsl

Boimyckauk HayuuTcs: 1) onepupoBarh ¢ BEKTOpaMH: HaXOJAUTh CyMMY U Pa3HOCTb JIBYX BEKTOPOB,
3aJ[aHHBIX T€OMETPUYECKH, HAXOIUTh BEKTOP, PABHBIN MPOU3BEACHHUIO 3aJAHHOTO BEKTOPa HA YHCIIO; 2)
HaXOJUTh JJIsl BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JJIMHY BEKTOPA, KOOPAMHATHI CYMMBI U Pa3HOCTH
IBYX U 00Jiee BEKTOPOB, KOOPIMHATHI MPOU3BEACHUS BEKTOpPA HA YUCIIO, IPUMEHSSI IPU HEOOXO0IMMOCTH
COueTaTeNIbHbIM, MEePEeMECTUTENbHBI U pacHpeAeTUTENbHbII 3aKOHbI; 3) BBIUUCIATH CKaJISpHOE
MIPOU3BEICHNE BEKTOPOB, HAXOAUTh YrOJIMEKAY BEKTOPAMH, YCTAaHABIUBATH MEPICHANKYIISIPHOCTD MPSIMBIX.

Buinycknux nonyuum eozmodicnHocmu: 1) 061a0emsv 6eKmMOPHbIM MEMOOOM O/l peuleHus 3a0ay Ha
8blUUCTEHUE U 00KA3AMENbCMEo, 5) npuobpecmu onvim 6bINOIHEHUsl NPOeKmo8 Ha memy «lIpumeHnenue
BEKMOPHO20 MemoOd Npu peueHul 3a0ay Ha 8blYUCIeHUe U 00KA3amenbCmeo)y.
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2.CoaeprkaHue y4eGHOro npeaMeTa

APUOMETHUKA

Harypaabuble umcaa. Jlenutenu u kparsele. HanGospmmii oOmuii aenuTenb; HauMEHbLIEE
obmiee kparHoe. CoiictBa nenumoctu. [lpusHaku nenmmoctd Ha 2, 3, 5, 9, 10. [Ipocteie u cocTaBHBIC
yucina. PaznokeHue HaTypaJbHOTO YKCIIa HA TPOCThIE MHOKUTENM. JleJIEeHHE C OCTaTKOM.

JApoodu. O6b1kHOBEHHBIE IpoOHu. OCHOBHOE CBOMCTBO JIpoOu. CpaBHEHHE OOBIKHOBEHHBIX ApOOEil.
Apudpmernueckue IeicTBUS ¢ OOBIKHOBEHHBIMH Jpo0siMu. HaxokaeHne 4acTi OT LENOTO M LENOTo IO
ero uactd. OrtHomeHue. IIpomopuusi; OCHOBHOE CBOWCTBO mponopuuu. IIponeHTs; HaxoxJIeHue
MIPOLIEHTOB OT BEJIMYMHBI M BEJTMYMHBI 10 €€ MPOLIEHTaM; BhIpa)KEHNE OTHOILIEHUS B IIpolieHTaX. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUECKUMHU CIIOCOOaMH.

Pauuonanbubple uymciaa. [lonoxurenpHele W OTpULATENBHBIE YHCIA, MOJYJIb YHCIA.
N300pakeHue uuces TOUKaMHU KOOPAMHATHOM MPSMOi; reOMeTprUYecKasi HHTEpIpeTais MOy YHca.
MHoxecTBO 1eNbIX 4Hcel. MHOXKECTBO palloHalbHbIX uucesl. CpaBHEHHE pPalMOHAJIBHBIX YHCEI.
Apudmernueckue JeMCTBUS C pallMOHATBHBIMU yrciaMu. CBolCTBa apu(MeTHYeCKUX AEHCTBUM.

HN3mepenus, npudIHKEeHUsI, OLEHKU. 3AaBUCMMOCTH MEX1Y BeJMYMHAMM. EanHunbIn3MepeHns
ONUHbL, naoWaou, o00véma, maccel, epemeHu, ckopocmu. llpumepbl 3aBUCUMOCTEH MEXIY
BEJIMUMHAMU CKOPOCMb, BpeMs, pacCmosHue, Npou3sooumenrbHOCmMsb, 6pems, paboma, yewuda,
Koauvecmso, cmoumocms U Ap. llpeacraBnenue 3aBucumoctedl B Buae (opMyi. Beruucinenus mo
dbopmynam. PemreHne TeKCTOBBIX 3a7a4 apu(PMETHUESCKHUMU CITOCOOAMH.

OJIEMEHTGI AJIT'EBPBI

Hcnons3oBanne OykB aj1s1 0003HAYEHUS YUCEIT; ISl 3alHCH CBOMCTB apu(PMETHICCKUX JCUCTBUH.
BykBenHbIe BbIpaKeHHs (BBIpAXKEHHUS C TIEPEMEHHBIMH). UMCIIOBOE 3HAaYeHHWE OYKBEHHOTO BBIPAKCHHSI.
VYpaBHeHHE, KOpeHb ypaBHEHHUs. JlekapToBBI KOOpPAMHATHI Ha IIOCKOCTH. IlocTpoeHue Touku mo eé
KOOpAMHATaM, ONPEACIICHHE KOOPAUHAT TOUYKH Ha INTIOCKOCTH.

OIMMCATEJIBHAS CTATUCTHUKA. BEPOATHOCTb. KOMBUHATOPUKA.
MHOXECTBA

[IpencraBienue MaHHBIX B BHJE TaOnuil, auarpaMm. lloHATHe O cilydallHOM ONBITE U COOBITHU.
JloctoBepHoe M HEBO3MOkHOe coObiTHs. CpaBHEHHE IIaHCOB. PerieHne KOMOMHATOPHBIX 3ajad
nepebopoM BapuaHTOB. MHOXKECTBO, 37eMEeHT MHoxecTBa. Ilycroe wmHoxecTBo. I[lomMHOkecTBO.
O0benuHeHne U nepecedyeHre MHOKeCTB. MImocTpalius OTHOIIEHUH MEX1y MHOKECTBAMU C ITOMOIIBIO
auarpaMm Oinepa — Benna.

HATJIAAHASA TEOMETPUA

Harnsanele npeacraBienus o ¢urypax Ha IUIOCKOCTH: HpsMas, OTPe3oK, Jyd, Yrodi,
JIOMaHasi, MHOIOYTOJIbHHUK, IIPABUJIBHBIM MHOTOYIOJIBHUK, OKPYKHOCTb, KpYyr. YeTbIpEXYroiabHUK,
IpSIMOYTOJIbHUK, KBajapar. M3o0paxeHue reomerpuueckux ¢uryp. B3aummHoe pacrosioxkeHue IBYX
NpSAMBIX, JBYX OKPYXKHOCTE€H, INpsAMOM M OKpyKHOCTH. [lnmHa otTpeska, JsomaHou. Ilepumerp
MHOTOyrojibHuka. PaBHoBenukue ¢urypsl. HarnsaHsle mpeacTaBieHuss 0 IPOCTPAHCTBEHHBIX (QUrypax:
KyO, mapajulenenumesn, TNpu3Ma, nOUpamuna, Imap, cdepa, KoHyc, muiauHAp. M3o0paxenus
npocTpaHCTBEHHBIX (uryp. [lpumepsl ceyeHuit. MHOTOrpaHHMKH, NPABHIIbHBIE MHOTOI'PAHHUKH.
[Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LMIMHApAa W KoHyca. [loHsTHE O paBeHCTBE QUryp.
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LlentpanpHas, oceBasi ¥ 3epKajibHasi CHMMeTpun. M300pakeHne CHMMETPUYHBIX QUTYp.

APUOMETUKA

PaHI/IOHaJH)HbIe yucJa. PacnmpeHI/Ie MHOJXCCTBA HATYPAJbHBIX YHCCII OO0 MHOXKCCTBA MLCJIbIX.
MHuoxecTBa LEJIBIX YHUCCIT 1O MHOKCCTBA pallMOHAJIbHBIX. PaLII/IOHaJII)HOG YHCJI0 KaK OTHOIIEHHE m/n )
r7e m — IEeI0¢ YMCJIo, N — HaTypajlbHOC. Crernens ¢ LOCJIBIM IIOKa3aTCIICM.

HeiictBuTenbHbIe yncia. KBagpaTHbi KOpeHb U3 uncia. KopeHb TpeTbeil cTeneHu.
3anuch KOpHEH ¢ HOMOIIBIO CTENIEHU C JPOOHBIM MOKa3aTeeM.

[TonsTe 06 uppannoHaibHOM uncie. MppalnoHaIbHOCTh YMCIA U HECOU3MEPUMOCTh CTOPOHBI U
JMaroHanu kBajapara. [lecsTuunble NpUOIMKEHNS UPPALIUOHATIbHBIX YHCEL.

MHOKeCTBO I[GI\/'ICTBI/ITGJ'II)HBIX Yuceil; NpCaACTaBJICHUC I[GfICTBHTeJII)HI)IX ypcesl OeCKOHEYHBIMU
JACCATUYHBIMHA I[pO6$IMI/I. CpaBHeHI/Ie I[GI\/'ICTBI/ITGHI)HI)IX YHUCCII.

KoopaunatHass  mpsimass. M300pakeHne  4Ymcesl TOYKAMH  KOOPAMHATHOW  TIPSIMOIA.
YUucnoBsle TPOMEKYTKH.

N3mepenusi, npudaM:KeHUsI, OleHKH. Pa3sMepsl 00BEKTOB OKpykKawmero wupa (OT
AJIEMEHTApHBIX YacTHIl 10 BceneHHoil), ATUTENBHOCTh MPOIIECCOB B OKpYXKarolieM Mupe. Boiaenenue
MHOXHUTEJISI — CTENEeHU JAECITH B 3amucu yucna. [IpuOmmk€HHOE 3HAUYeHHWE BEIMYWHBI, TOYHOCTH
npubmmkenus. [Ipukuaka v olleHKa pe3yabTaTOB BHIYUCICHUH.

AJIT'EBPA

AJiredpanyeckue Bbipa:keHusi. bykBeHHbIe BoIpakeHUs (BBIPAKECHUS C IEpeMEHHBIMU). YuncioBoe
3HaueHUue OYKBEHHOTO BbIpakeHUs. JlomycTumble 3HaueHus nepeMeHHbIX. [loicTaHOBKa BbIpaXKEHHM
BMecTo mnepeMeHHbIX. [IpeoOpa3oBanue OyKBEHHBIX BBIPRKEHHMI HAa OCHOBE CBOMCTB apH()METHUECKUX
nercTBuid. PaBeHCTBO OYKBEHHBIX BBIpaXKECHHWH. TOXIECTBO.

CreneHp C HaTypalbHBIM TOKa3aTesneM U e€ cBoicTBa. OnHOUWIEHBI M MHOTOWIEHbl. CTeneHb
MHoOTOwIeHa. CloxeHue, BBIYUTaHHEe, YMHOKEHHUE MHOTOUJICHOB. DOPMYITbl COKPAIEHHOTO YMHOKEHUSI:
KBaJpaT CYMMBI M KBajpaT pasHocTh. Dopmyrna pa3HOCTH KBaaparoB. [IpeoOGpa3oBanue 1enoro
BBIPDOKEHUST B MHOTOWIEH. Pa3jo)keHue MHOTOWIEHOB HA MHOXHUTENUW. MHOTrOWIeHbl C OJHOM
nepemenHoi. Kopenb mMHorouneHa. KBampaTHblil TpEéxuiieH; paszfio’KeHHE KBaIpaTHOTO TpEXWieHa Ha
MHOKHUTEJIH.

Anrebpanyeckas ApoOb. OcHOBHOE CBOWCTBO anreOpanyeckoil apobu. CrokeHue, BBIYUTAHUE,
YMHOEHUE, JIeieHne anredbpandeckux aApoodeit. CTeneHs ¢ 1eIbIM MoKa3aTeneM U e€CBONCTRa.
PanmonanbHbIe BEIpayKEHUS U UX TTpeoOpa3oBanusl. J0Ka3aTenbCTBO TOXKIECTB.

KBangpatHele kopHu. CBOHCTBa apHU(PMETHUECKUX KBAJAPATHBIX KOPHEW M MX NpPUMEHEHue K
peoOpa30BAHUIO YHUCIOBBIX BBIPAKEHUN U BHIYMCIICHUSM.

YpaBHenusi. YpaBHeHue c onaHOM mnepemeHHOW. Kopenb ypaBHeHus. CBoMCTBa YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTh YPaBHEHHUM.
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JluneitHoe ypaBHeHue. KBampatHoe ypaBHeHue: (opmyna KOpHEH KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHUH, CBOIAIIMXCS K JIMHEMHBIM M KBaApaTHBIM. lIpumeps! pemeHus
ypaBHEHUH TPETheH 1 4eTBEPTO creneHe. Pemenne 1poOHO- paliioHAIBHBIX YPAaBHEHHIA.

VYpaBHeHHE ¢ OBYMs IlepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C IABYMS IIE€PEMEHHBIMHU, IIPUMEPHI

peuieHusl ypaBHEHUH B LIEIbIX YUCIIAX.

Cucrema ypaBHEHUH ¢ JByMs I€peMEHHbIMU. PaBHOCHIIBHOCTD cucTeM. CUCTEMBI IBYX JTMHEHHBIX
YPAaBHEHUH C IByMs IIEPEMEHHBIMU; PELIECHUE OJICTAaHOBKOU U cllokeHueM. [IpumMepsl pemenns cucreM
HEJIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMHU.

Pemrenne TekCTOBBIX 33724 anreOpandecKuM CIioCOOOM.

JlexkapToBbl KOOpJIMHATBl Ha IJIOCKOCTH. ['paduyeckas uHTEepHperanus YpaBHEHHUS C ABYMs
nepeMeHHbIMU. ['paduk TMHEHHOTO YpaBHEHMSI C IBYMSI IEPEMEHHBIMH; YIIIOBOM KO3 (UIIMEHT IpIMO;
yCIIOBUE MapajUIeIbHOCTH TMpsAMBIX. ['papuku MpocTeHIIMX HENMHEWHBIX ypaBHEHUM: mapabora,
runep6oia, OKpyKHoCThb. ['padmueckast MHTEpIpETALUs CUCTEM YPAaBHEHUH C IBYMS [I€PEMEHHBIMHU.

HepaBencrBa. UuciioBele HepaBeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOUM IEPEMEHHO.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOW IepeMeHHOM. KaanpaTuunsle
HepaBeHCTBa. CHCTEMBI HEPABEHCTB € OJTHOM IEPEMEHHOM.

OVYHKINN

OcHOBHbIE TOHATHS. 3aBUCUMOCTH Mexay BenuunHamu. [lonsartue ¢yakuun. OO6nacTh
OTpeNeNICHUsT M MHOXECTBO 3HaueHWd ¢yHKiuu. CrocoOwl 3amanust (yHkuun. ['padux GyHKIUN.
CaoiicTBa QyHKIMH, UX oToOpakeHne Ha rpaduke. [Ipumepsl rpadukoB 3aBUCHMOCTEH, OTPAKAIOIINX
peayibHbIE TPOIIECCHI.

Yucaosbie qynkunn. OyHKIMY, ONUCHIBAIOIIKE NPAMYIO U 00PaTHYIO IPOTIOPLIHOHATILHBIE 3aBUCUMOCTH, UX

rpaduku u cBoricTBa. JInneiinas Gynkuwms, e€ rpaduk u coiictea. KBaaparnunas gynkmous, e€ rpaduk U CBONCTBA.

CrenenHble PyHKIMM C HATYpaJIbHBIMH MOKa3aTeassMu 2 U 3, ux rpaduxu u cBoiictBa. ['paduxu hyHKIIMiA
YuciioBble MOCJHEI0BATEJbHOCTH. [loHATHE YMCIOBOM  IOCJIENOBATENBHOCTU.  3a/laHUE

MOCJIEIOBATEILHOCTU PEKYPPEHTHOM GopMynoii u popMysoil N-ro uaeHa.

Apudmernueckas u reomerpuueckas mnporpeccud. Dopmynbl n-ro uieHa apupMETHUECKOH U
TreOMETPHYECKON MPOTPECCHii, CyMMBI MEPBLIX N-X wieHOB. M300pakeHue 4ieHOB apu(pMETHUECKON U
reOMETPHYECKON MpOrpeccuii TOYKaMH KOOPAMHATHOW TMIIOCKOCTU. JIMHEHHBIH M SKCIIOHEHIHMATbHBIH
poct. CI0KHBIE TPOLIEHTHI.

BEPOATHOCTD U CTATUCTHUKA

OnucarejbHasi CTATHCTHKA. Hpe)ICTaBJ'ICHI/Ie JaHHBIX B BHIC T8.6J'II/II_I, Auarpamm, Fpa(bHKOB.
CnyqaﬁHa;I N3MCHYNBOCTD. CraTHCTUYECKHE XapaKTCPUCTUKU Ha60pa JaHHBIX: cpeaHee
apI/I(I)MCTI/ILICCKOC, MCuaHa, HanOoJbIICe M HaUMEHbIIIEE 3HA4YCHUs, pa3Max. HpeI[CTaBJ'IeHI/Ie 0
BLI60pO‘-IHOM HUCCICIOBAaHUH.

Cayuaiinble COOBITHSI M BEePOSITHOCTB. [loHATHE O ciaydyallHOM OMNBITE U CIy4aiHOM COOBITHH.
Yacrora ciydaitHoro coObiTus. CTaTUCTHYECKMH MOAXOJ K TOHSITHIO BEpOSTHOCTU. BepostHocTH
MIPOTHBOIOJIOKHBIX cOoObITUH. He3aBucumble COOBITHS. YMHOXEHHE BeposiTHOCTEH. JlocToBepHBIE U
HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOKHOCTB coObITHH. Kitaccuueckoe onpeienenne BeposTHOCTH.
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KomOunaropuka. Pemenne  KOMOMHATOPHBIX 3aja4 = HepeOOpoM  BapUaHTOB.
Komb6unatopnoe mpaBuiio ymHoxeHus. [lepectanoBku u hakropuai.

JIOI'MKA 1 MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIe MOHATHSL. MHOXECTBO, 3JEMEHT MHOXKECTBA. 3aJaHHE MHOXKECTB
MEPEYHCIICHUEM DJIEMEHTOB, XapaKTePUCTHUUECKUM CBOMCTBOM. CTaHAapTHhIE 00O3HAYCHHS YMCIOBBIX
MHOecTB. [lycroe mMHOXkecTBO u ero obo3nHadeHue. IlonMuokecTBO. OObEeIUMHEHHE U IEPECEUCHHE
MHOXCCTB, pa3HOCTb MHOXXCCTB.

Wnroctpanust OTHOIIEHUH MEXly MHOXKECTBAMH C ITOMOILBIO uarpamm Jiiepa — BeHnHa.

OaemenTtnl Jgoruku. I[lonsartme o PAaBHOCHUJIBHOCTH, CJICOOBAHNU, yrIOTp€6J'I€HI/I€ JJOTHYCCKHX
CBA30K ecau ..., mo ..., 6 MOM U MOJIbKO 6 mMom ciaydae, JOTHICCKUEC CBA3KU U, UJIU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU
Uctopus ¢opMupoBaHus TOHATUS 4YMCIA: HaTypallbHble 4YHCNA, JpoOH, HEJIO0CTaTOYHOCTh
palMOHAIBHBIX YHCEJ I T€OMETPUUECKUX U3MEPEHNN, UppallMOHaIbHbIe ynciaa. CTapuHHBIE CHCTEMBI
3anucu yncen. J{podu B BaBunone, Erunre, Pume. OTkpbiTHe AecaTuyHbIX ApoOeii. CTapuHHbIE CUCTEMBbI
Mmep. Jlecatuunble 1poOu U MeTpuueckas cucrema mep. [losiBneHue oTpurarenbHbIX yucen v Hyns. JL
Maruuixkuii. JI. Ditnep.

3apoxaeHue anreOpel B Hempax apudmernku. Ajn-Xopesmu. PoxneHne OyKBEHHOU
cumBonuku. II. depma, ®@. Bumer, P. Jlekapr. Mcropus Bompoca o HaxoXXaeHUU (HOPMYIT KOpPHEH
anreOpandecKux ypaBHEHHH, HEPA3pEITUMOCTh B paJliKallax YpaBHEHUN CTENeHH, OoJbiel yeThipéx. H.
Tapranes, Jx. Kapmnano, H. X. A6ens, O. [Nanya.

N300perenne MeTo1a KOOPIAMHAT, TIO3BOJISIONIETO EPEBOIUTh TeOMETpUYecKre OOBEKThI Ha SA3bIK
anreopsl. P. [lexapt u I1. ®epma. [Ipumepsl pa3mmaHbIX CUCTEM KOOPAWHAT HA IIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (dubonayum) o kposmkax, uucia Dubonayum. 3amada o
IIaXMaTHOM JOCKE.

Hctoku Teopun BEpOATHOCTEMR: CTpaxoBoe A€o, azapTHbie Urpbl. [1. @epma u b. I1ackans. 4.
bepnymu. A. H. Koamoropos.

HarasjHas reomerpus.

Harnsaguele npencrtaBieHus O MTPOCTPAHCTBEHHBIX Qurypax: Ky0, mapajuleNenumnes, Ipu3Mma,
nupamuia, map, cepa, konyc, nunusap. MzobpaxeHue mpocTpaHcTBEeHHBIX ¢uryp. [Ipumeps cedeHuii.
Mmuororpannuku. [IpaBuibHble MHOTOrpaHHUKH. I[IpumMepsl pa3BEPTOK MHOTOIPAHHUKOB, LHWJIUHIpPA M
KOHYca.

[Tonsitre 06bEMa; enuHUIBI 00bEMa. OOBEM MPAMOYTOIBHOTO MapaljieNenuneaa, Kyoa.

I'eomerpuyeckue GuUrypsbl.

IIpsmelie m yrael. Touka, npsMas, miockoctsb. OTpe3ok, yd. Yron. Buasl yrios. BeprukaibHbeie n
cMexHble yribl. buccekrpuca yrna. IlapamiensHble M nepecekaromuecs npsmeie. [leprieHIuKynspHbIe
npsiMble. Teopembl O MapauIeIbHOCTH U NEPHNEHAUKYJIAPHOCTH IpsAMBIX. lleprnenaukynsap v HakIOHHas K
npsmoil. CepeJMHHBIN NepreHaAuKysp K oTpe3Ky. ['eomerpuueckoe Mecto Touek. CBOHCTBA OMCCEKTPUCHI
yIJla ¥ CepeMHHOTO MEPINeHANKYIsApa K oTpe3ky. TpeyronbHuk. BeicoTa, Menuana, 6uccekTpuca, CpeaHss
JUHUS TpeyrojpHHKa. PaBHOOEIpEeHHbIE W PAaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOWCTBA M TMPHU3HAKU
paBHOOEIPEeHHOT0 TpeyrojbHUKa. [IpU3HakW paBeHCTBA TPEYroJbHUKOB. HepaBeHCTBO TpeyrojbHHKA.
CooTHOILIEHNs MEXIY CTOPOHAMHU U yIilaMH TpeyrosbHHKa. CymMMma yriioB TpeyrojibHUKA. BHelIHuE yrisl




TpeyroipHuka. Teopema @aneca. [lonobue TpeyronsuukoB. [Ipu3Haku mogodus TpeyroaspHUKOB. Teopema
[Mudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHTEHC OCTPOTO YIila IPSIMOYTrOJIbHOTO TPEYTrOJIbHUKA U YTJIOB OT
0 mo 180° mnpuBeseHue K ocTpoMmy yriy. PemeHue npsMOYroiabHBIX TpeyroJbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC OJHOI0 U
TOrO K€ yrija. PelnieHue TpeyrojpHUKOB: TEOpEMa KOCHHYCOB U TEOPEMA CHHYCOB. 3amMeydaTellbHbIE TOUKU
TpeyronbHuka. YerslpéxyronapHuk. [lapamienorpamm, ero cBoicTBa u npusHaku. lIpsmMoyronsHuK, KBagpar,
poMO, MX CBOWCTBAa W MpH3HAKHW. Tpamenus, CpelHssi JHHUS Tparneuud. MHOTOYroJbHHK. BhITyKieie
MHOTOYrojbHUKH. CymMma YIJIOB  BBIIYKJIOIO MHOTOYrojibHUKa. IIpaBuiibHblE  MHOIOYrOJIBHUKH.
OxpyxHocth U kpyr. Myra, xopma. Cektop, cerMeHT. LleHTpanbHbBIN yroj, BIMCAHHBIA YroJi, BEJMYMHA
BIIMCAHHOIO yria. B3auMHOE pacrosiokeHue MpsMOM U OKPY:KHOCTH, ABYX OKpyxkHocTel. KacarenbHas u
CeKyllasi K OKpPYKHOCTH, HMX CBOMCTBa. BrnucaHHble U ONHMCaHHbIE MHOTOYTOJIbHUKU. OKpYXHOCTb,
BIIMCAHHAsl B TPEYTrOJIbHUK, U OKPYKHOCTb, ONMCAHHAs OKOJIO TPEYroJIbHUKA. BIMCaHHBIE M ONMUCAaHHBIE
OKPY)KHOCTH MpPaBWJIBHOTO MHOTrOyrojibHHKa. ['eomeTrpuueckue npeobOpazoBanus. IloHstue o paBeHcTBE
¢uryp. IloHaTHe O JOBMKEHMM: OCeBas W LEHTpalbHas CUMMETPUH, MapajlieNbHbI NEPEHOC, MOBOPOT.
[Tonste o monobum Quryp u romoreruu. IlocTpoeHus ¢ MOMOUIBIO LUPKYIS U JIMHEHKU. OCHOBHBIE
3a/1a4yd Ha NOCTPOEHUE: JEJICHNE OTpe3Ka IOI0JIaM; MOCTPOEHUE YIJIa,

PaBHOTO JAHHOMY; IIOCTPOEHUE TPEYroJIbHUKA 0 TPEM CTOPOHAM; MOCTPOEHUE NEPIIEHINKYISpA K MPAMOii;
MIOCTPOEHHE OMCCEKTPUCHI yIiia; AeJieHHEe OTpe3ka Ha N paBHBIX yacTeil. PemieHue 3agau Ha BBIYKCIICHUE,
JI0Ka3aTeNIbCTBO U MOCTPOEHHUE C UCIIOJIb30BAHUEM CBOMCTB M3YUEHHBIX (QUTYD.

HN3MmepeHue reoMeTpu4ecKHX BeJIMYMH.

JlnuHa oTpeska. PaccTosiHME OT TOUYkHM 110 mpsMoi. PaccTosiHue Mexay mapauiebHBIMUA MPSMBIMHU.
[Tepumerp MHOTOyrOJBHUKA. JIJTMHA OKPYKHOCTH, YHCIIO T; JUTMHA TYyrd OKpyXHOCTH. ['pamycHas mepa
yria, COOTBETCTBUE MEXIYy BEIMYMHON LEHTPaJIbHOIO yIila U AJIUHOW JOyrd OKpyxkHocTd. [lonsTHe
wiomaan miockux ¢uryp. PaBHococTtaBneHHble W paBHOBenukue ¢urypsl. I[lnomanp mpsiMoyroyibHHKA.
[Tnomaau nmapasienorpamMma, TpeyrojibHHKa U Tpanenuu. [lnomanps mHoroyronpHuka. [lnomane kpyra u
mwionaab cekropa. COOTHOIIEHHE MEXIY IUIOIMIAIIMU MOA0OHBIX Guryp. Pemienue 3agau Ha BBIYUCIEHUE U
JI0Ka3aTeNIbCTBO C UCTOIb30BAaHUEMHU3YYEHHBIX (OPMYIL.

Koopanuarnl.
VYpaBuenue npsimoii. KoopaunaTtel cepeaunbl oTpe3ka. Dopmyrna pacCTOSHHUS MEKIY IBYMSATOYKAMH
IJIOCKOCTH. YpaBHEHUE OKPY)KHOCTH.

BeKkTOpbI.
JlnuHa (Momynb) BekTopa. PaBeHcTBO BekTopoB. KosummnHeapHbie BekTopbl. KoopawHaTtsl BEeKTOpA.

YMHOXEHUE BCKTOpPAa Ha YHCJIO, CyMMa BCKTOPOB, PA3JIOKCHUC BCKTOpAa IO JABYM HCKOJUIMHCAPHBIM
BCKTOpPaM. CKaJ'ISIpHOG IIPONU3BCACHHNEC BCKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE MMOHITHS.
MHO)KGCTBO, QJICMCHT MHOXXCCTBA. Ba,I[aHI/Ie MHOXXCCTB MNEPCUUCIICHUEM 3JICMCHTOB,
XapPaKTCPUCTUICCKUM cBoiictBoM. IloagMHOXKECTBO. O6T>e,I[I/IHeHI/I€ H IIEPCCCUYCHHUEC MHOKCCTB.

DJIeMEHTBI JIOTMKH.

Omnpenenenue. Akcuombl U Teopembl. JlokazaTenbcTBo. Jloka3aTenbCcTBO OT HMpOTHMBHOrO. Teopema,
obparHast maHHou. [lpumep u koHTprpumep. IloHATHE O PaBHOCWIBHOCTH, CIEIOBAHUU, YHNOTpeOIeHUE
JIOTUYECKUX CBA30K €CIIH ..., TO ..., B TOM U TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBI3KUU, UIIH.

I'eomeTpusi B MCTOPHYECKOM Pa3BUTHH.

Ot 3emnemepus k reometrpuu. [ludarop u ero mrona. @anec. Apxumen. [loctpoenre mpaBUIBLHBIX
MHOTOYTroNbHUKOB. Tpucekuus yria. Ksagpatypa kpyra. YnBoenue kyba. Mctopus umcia m. 3050Toe
ceuenue. «Hauama» Epxmupa. JI. Diinep. H. U. JlobaueBckuii. Mcropus mstoro mocrynata. M3o0pereHue
MeTO0/1a KOOPAMHAT, TIO3BOJISIONIETO NePEeBOAUTh T€OMETpHUeCKre OOBEKTHI Ha SA3bIK anreOpsl. P. Jlexapt u
I1. ®epma. ITpumepsl pa3auyHbBIX CUCTEM KOOPAUMHAT HA TUIOCKOCTH.
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3. TemaTH4yecKoe IVIAHUPOBaHHE C y4eTOM paGoueil

IporpaMmbl BOCIIUTAHHUA.

Skiacce

Coxepxanue MaTepuana

KomnuuectBo
JacoB

OcCHOBHBIE
HaIpaBJICHUS
BOCIUTATEIbHON
eSITEILHOCTH.

HarypanbsHble uncia

21

Bocnuranue
[IEHHOCTHU Hay4YHOI'O
MO3HAHUS

CnoskeHne 1 BLIYUTAHHUE HaTypaJbHBIX YHUCCII

33

Bocnuranue
[IEHHOCTHU Hay4YHOI'O
MO3HAHUS

VYMHOXEHUE U ACJICHUC HATYPAJIbHBIX YHUCCII

35

Bocnuranue
[IEHHOCTHU Hay4YHOI'O
MO3HAHUS

OOBIKHOBEHHBIE TpOOH

18

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUS

JlecsiTuunbie podu

48

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUS

[ToBTOpEHME

15

Bocnnranne neHHoCTH
HayJHOTO TTO3HAHMS,
(hopMHupOBaHUE
SMOITMOHATIEHOTO
OraromomyJus

KJIaccC

ConepxaHre MaTepuaa

Komanuect
BO 4acOB

OCHOBHBIE
HaIlpaBJICHUS
BOCITMTATSIIHLHOM
JEITENHLHOCTH.

JemumocTth gncen.

17

Bocrmranue
[[EHHOCTH Hay9IHOTO
[TO3HAHUS

OOBIKHOBEHHBIE IpOOH

38

Bocmuranne
[[EHHOCTH Hay9IHOTO
[TO3HAHUS

OTHOLIEHUS U TPOTIOPIIUH.

28

Bocmuranne
[[EHHOCTH Hay4IHOTO
[TO3HAHUS

PanumoHanpHBIC UKCla U ACHCTBUS HAJ HUMH.

69

Bocnuranue
[[EHHOCTH Hay4IHOTO
[TO3HAHUS

IToBTOpEeHnE

18

Bocnuranue
[IEHHOCTU HAYYHOT'O
MO3HAHUS

Triaacc

23




Conepsxkanue marepuana

Komunuec
TBO
JacoB

OCHOBHBIE
HaIPaBIICHUS
BOCIUTATENHHON
EeSITENLHOCTH.

BeIpaxenus, TOK1eCTBA, ypaBHEHUS

20 g

Bocnuranue
[IEHHOCTHU Hay4YHOI'O
MO3HAHUS

OyHKIMU

114

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUS

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTelleM

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUS

MHuorousieHsl

18 14

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUS

@opMyJTbl COKPAIIEHHOTO YMHOKEHUS

214

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUSA

Cucrembl TMHENHBIX YPaBHEHUHN

14 4

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUSA

Hauansubie TCOMECTPUYCCKUE CBCIACHUA.

134

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUSA

TpeyroibHUKH.

194

Bocrimtanue
MEHHOCTH HAYIHOTO
IMO3HAHUS

[TapayienbHbIe IPsIMbIE

134

Bocrimtanue
MEHHOCTH HAYIHOTO
IMO3HAHUS

CooTHoILIeHUsI MEXAY CTOPOHAMH U YTIIaMHU
TPEyroJIbHUKA.

164

Bocriutanue
[IEHHOCTH Hay9IHOTO
IMO3HAHUS

IToBTOpEHUE.

164

Bocmuranne neHHOCTH
HAyYHOT'O TO3HAHHUS

8kiaacc

Koanuect
BO 4acOB

OcHOBHBIE
HaIpaBIICHU
BOCHHUTATEIIHFHON
JIEITCITBHOCTH.

PanmonaneHblie 1poow.

23 ¢y

Bocnuranne
[EHHOCTH Hay4IHOTO
IMO3HAHUS

KBa,[[paTHLIC KOpHH.

17 a

Bocnuranne
[EHHOCTH Hay4IHOTO
IMO3HAHUS

KBanpaTHble ypaBHEHUS.

22 4

Bocnuranue
[IEHHOCTU HAYYHOT'O
MO3HAHUA

HepaseHncrsa.

18 u

Bocnuranue
[IEHHOCTU HAYYHOT'O

24




IMO3HaHHA

CreneHsn C 1EIbIM ITOKa3aTeyieM. DIEMEHTEI
CTAaTUCTHUKMU.

12 4

Bocnuranue
LIEHHOCTH Hay4YHOI'O
MO3HAHUS

YeTbIpeXyTroJIbHUKH.

14 4

Bocnuranue
[IEHHOCTHU Hay4YHOI'O
MO3HAHUS

[lnomanu uryp.

134

Bocnuranue
[IEHHOCTH HAYYHOTO
MO3HAHUS

[Togo6HBIE TPEYTOTBHUKH.

18 4

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUS

OKpY’>KHOCTBb.

164

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUS

IToBTOpenue. Pemenue 3agay.

17 u

Bocnuranue
[IEHHOCTHU HAy4YHOI'O
MO3HAHUSA

9kaac

Conepxxanue marepuraina

Komnnuects
0 4acoB

OCHOBHBIE
HaIpaBJICHUS
BOCTIUTATEIIHLHOMN
JIeITCIIbHOCTH.

Ksagparnunas Gyskims.

26 4

Bocrimtanue
MEHHOCTH HAYIHOTO
IMO3HAHUS

YpaBHEHUS 1 HEPABEHCTBA C OJHOW MEPEMEHHOM.

21y

Bocriutanue
[IEHHOCTH Hay9IHOTO
IMO3HAHUS

ypaBHeHI/IH " HEpABCHCTBA C IBYMA ICPEMCHHBIMU.

18 »y

Bocriutanue
[IEHHOCTH Hay9IHOTO
ITO3HAHUS

IIporpeccun.

154

Bocriutanue
[EHHOCTH Hay9IHOTO
MO3HAHUS

OneMeHTEI KOM6I/IHaTOpI/IKI/I H TCOPUHU BCPOATHOCTH.

134

Bocmuranne
[EHHOCTH Hay9IHOTO
IMO3HAHUS

Bexkropsl.

Bocmuranne
[EHHOCTH Hay4IHOTO
IMO3HAHUS

Mertona KoopAuHaT.

104

Bocnuranne
[EHHOCTH Hay4IHOTO
IMO3HAHUS

CooTHollIEHNE MEX1y CTOPOHAMU U YTJIaMH
TpeyroyibHuKa. CkajsipHoe
NIPOU3BEIEHUE BEKTOPOB.

114

Bocnuranne
[IEHHOCTU HAYYHOT'O
MO3HAHUSA

I[J'II/IHa OKPYKHOCTHU U IIOIIAAb KpyTa.

114

Bocnuranue

HCHHOCTH HAYYHOI'O

25




IMMO3HaAHHA

JBrxenus.

Bocnuranue
LIEHHOCTH Hay4YHOI'O
MO3HAHUS

HauanbHble cBeneHUs U3 CTEPEOMETPUM.

104

Bocnuranue
[IEHHOCTHU Hay4YHOI'O
MO3HAHUS

[IoBTOpEHME KypCa INIAHUMETPHHU.

36u

Bocnuranue
[IEHHOCTHU Hay4YHOI'O
MO3HAHUS

26
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