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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo Mmarematwke s 11 kiacca SIBISIETCS COCTaBHOM
4acThl0O OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl CpeAHEro oOIero oopa3oBaHus
['ocynapcTBeHHOTO OIOKETHOTO 00IIe00pa3zoBaTeabHOro yupexaeHus "Cpeanss
obmieoOpa3oBarenbHas mikona Ne414" u coctaBieHa B COOTBETCTBUY C OCHOBHBIMU
nosioxkeHusiMu DeepalibHOTO0 TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa
cpenHero oOmiero oOpa3oBaHMs, pekoMeHAanusMu [IpuMepHON mHpOrpaMMel
cpenHero  obmiero  oOpazoBaHuss 1o MareMatuke U IIporpammel

oO1ieoOpazoBarenbHbIX yupexaenuit ®I'OC.

PaGouast yueOHasi mporpaMmMa HE COJIEPKUT PACXOXKICHUA C aBTOPCKUMHU
porpaMmMaMu:

. A.AnumoBa u 1ap., AnreOpa M Hayajga MaTE€MaTUYECKOrO aHaJM3a.
COopuuk padounx mporpamm. 10-11 kmaccel 0a30BbId W yriayOJeHHBIM YPOBHH,
nocobue i yuuTeseh o01eo0pazoBaTeibHbIX yupexaeHuil.- M.: IIpocserenue.

JI.C. Aranacsna I'eometpus. COopHUK padounx mporpamm. 10-11 kmaccer;
nocoOue it yuuTenen 001eoopa3oBaTeNbHbIX yupexaenuii -M.: [Ipocserienue.

[IporpamMma neranm3upyeT ©  pacKphiBaeT  COIEp)KaHWE  CTaHAapTa,
orpezenser oOIIylo CTpareruio O0OyueHHUs, BOCIUTAHUS M PA3BUTHS yUYalUXCS
CpeACTBaMH Yy4eOHOTO TMpeAMeTa B COOTBETCTBUU C IEMSAMHA  HM3YUYCHHS

MaTCMaTuKH, KOTOPLIC OIIPCACIICHBI CTAHAAPTOM.

OO6yueHue oCcylecTBIISIETCS 0 ciaeayomuM yueonukam ¢ 2023-2024 yuedbHoro
roja:

1. II.LA.AnmumoB U np. Anrebpa u Hadajga Maremarndeckoro ananusa 10-11
KJ1acchl 0a30BbIN U yrayOneHHb ypoBHU M: TIpoceemenue 2017 r.

2. Aranacsa JI.C. u ap. 'eomerpus 10-11 . M.: [Ipocsemenne, 2017-2020

Cpok peanuzaiuu padoueit mporpammsl 1 ro/.
N3yyeHnne MaTeMaTUKH B CTApIIIEH IIKOJIe OCYIIECTBISETCS Ha 0a30BOM ypOBHE.

Ha 6a3oBoM ypoBHe pemiatoTcs mpo0siembl, CBsA3aHHbIE ¢ (OpMUpPOBAHUEM OOIIEH
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KyJbTYphl, C pPa3BUBAIOIIMUMH M BOCIMTATEIbHBIMU LEISIMU 0Opa3oBaHMs, B
colMalIM3aluy JMYHOCTU. V3yueHnune Kkypca MaTeMaTHKy Ha 6a30BOM YPOBHE CTaBUT
CBOCH 1€IbI0 IOBBICUTH KYJIbTYpHBIM ypOBEHb UEJIOBEKAa M  3aBELIACT
dbopMHpOBaHUE OTHOCUTENBHO IIEIOCTHOM CHCTEMbl MATEMAaTUYECKUX 3HAHUN Kak
OCHOBBI JJIsi TPOJOJDKEHHUS oOpa3oBaHHsI B O00JacTAX, HE CBSA3AHHBIX C
MAaTEMATUKOU.
N3yyenue kypca mMaTeMaTHKd Ha 0a30BOM YPOBHE CTAaBUT CBOEH HaIlpaBlIEHO Ha
JIOCTHXKEHUE CIICTYIONIUX LeJIeH:
® OBJIAJICHME CHCTEMOM MaTEeMaTHUYSCKUX IIOHSITHH, 3aKOHOB H METOJOB,
M3y4aeMbIX B Ipejesiax OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMbl CPEIHETO
o01iero oOpa3oBaHusi, yCTAaHOBJIECHUE JIOTUUECKOMN CBSI3U MEXK]ly HUMHU,
® 0CO3HaHUE U OOBACHEHHE POJIM MATEMATHKU B ONUCAHWU U HUCCIEAOBAHUU
IIPOLIECCOB U SIBJICHUM; MPEICTABICHUE O MATEMAaTUYECKOM MOJIEIMPOBAHUU
Y €r0 BO3MOXHOCTSIX;
® OBJIAJICHUE MATEMATHUYECKOW TEPMHUHOJIOTHEN M CUMBOJIMKOW, HAaYaJIbHBIMU
MOHATUSAMHU JIOTMKA W NPUHLOUIAMH MaT€MaTUYECKOrO J0Ka3aTelIbCTBA;
CaMOCTOSITEJIBHOIO TMPOBENECHUS JOKA3aTEIbHBIX PACCYKIEHUNM B XOHEC
pelIeHus 3a1a4;
® BBINIOJTHEHWE TOYHBIX W MPUOJMKEHHBIX BBIUYMCICHHE W MPeoOpa3OBaHUI
BBIPAKCHUI;, PEIICHUE YPABHEHUI U HEPABEHCTB; PEUICHNE TEKCTOBBIX 33/1a4;
uccienoBaHue (PYHKIUH, TOCTPOCHHE MX IpaUKOB; OLEHKA BEPOATHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEUIINX CUTYaLIUAX;
® U300pKEHNUE TUIOCKUX W MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (GUTYP , UX
KOMOMHAIMI; YTeHHE F€OMETPUUECKHUX YePTEXKEH; ONMMCaHre U 00OCHOBaHUE
CBOMCTB (pUTyp M OTHOILLIEHUI MEXIy HUMU;
® CIIOCOOHOCTh MPUMEHSTh MPUOOPETEHHBIC 3HAHWS W YMEHUS ISl PEIICHUS
3a/1a4, B TOM YHCJIE 3a7a4 MPAKTUYECKOr0 XapakTepa M 3a1ad U3 CMEKHBIX
y4eOHBIX MPEIMETOB.
CopeprkaTeabHOM OCHOBOM U ITaBHBIM CPEICTBOM (DOPMHUPOBAHUS U Pa3BUTHUS BCEX

YKa3aHHBIX CIOCOOHOCTEW CIIYXHUT IIeJICHANPABIECHHBIA OTOOpP y4eOHOTO
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Marepuaiia, KOTOpbI BEAETCA HA OCHOBE NPUHUMWIIOB HAYYHOCTH U
byHIaMEHTAIbHOCTH, UCTOPU3MA, JOCTYITHOCTH U HEMPEPHIBHOCTH, LIETIOCTHOCTHU U
CUCTEMHOCTH MaTeMaTH4YeCKOro oOpa3oBaHHs, €ro CBS3M C TEXHUKOM,
TEXHOJIOTUEH, ku3HBI0. CojiepKaHue MO anredbpe W HavallaM MaTeMaTHYECKOTO
aHanuza (Qopmupyercs Ha ocHOBe DyHIaMEHTaIbHOTO SApa LIKOJIBHOTO
MaTeMaTH4ecKoro obpasoBanus. OHO TMPEACTABICHO B BUJE COBOKYIMHOCTH
COJIEpKATEIIbHBIX JIMHUM, PACKPBIBAIOIINX HanoJHeHUE DyHIaMEHTAIBHOTO sIpa
HIKOJIBHOTO MAaTeMaTHYe€CKOro 00pa30oBaHUsl MPUMEHUTENBHO K CTApUIEH IIKOJIE.
[Iporpamma pernaMmeHTUpYyeT 00bEM MaTepHaiia, 00s13aTeILHOTO JJI1 U3yUEHHUS, HO
HE 3aJaET paclpenesieHns ero no kiaccaM. 1loatoMy conepkanne JaHHOro Kypca
BKJIIOYACT CleAyIIMe pazaenbl: «Anredpa»; «MaTemMaTuueckuil aHaau3y;
«BeposatrHocTs u craructukay; «l'eometpusi». ConepxkaHue paszziena «Anredpar
CIOCOOCTBYET (DOPMUPOBAHUIO Yy YyYalIUMXCsl MAaTeMAaTHYECKOro amnmapara s
penieHns 3a/1a4 OKpyXarolie peaabHocTu. [Ipogoinkaercs n3ydeHrne MHOIOYJICHOB
C HeNbIMU KOA(h(OUIIMEHTaMH, METOJI0B HAXOXKJICHUSI MX PAIlMOHAIBHBIX KOpPHEH.
[Ipoucxoaut pa3BUTHE W 3aBeplieHHe O0a30BbIX 3HaHUM O uywuciae. Tema
«KoMIIIEKCHBIE YKCIia» 3HAKOMUT YYallUXCs C MOHSITUEM KOMIUIEKCHOTO YHCIa,
npaBuIaMH AEHCTBUN C HUMU, pa3IMYHBIMU (hOPMaMU 3alMCH KOMITJIEKCHBIX YHCET,
pEIIeHHEM MPOCTEUIINX YpPaBHEHUU B MOJE KOMIUIEKCHBIX YMCEN U 3aBEpPILIAET
OCHOBHYIO COJEpKaTEIbHYIO JMHUIO Kypca IIKOJbHOM MaTeMaThku «Ywuciay.
OCHOBHOE Ha3HAY€HHUE OTUX BOIMPOCOB CBSI3aHO C TOBBIIICHUEM OOIIEH
MaTEeMaTUYECKON TMOATOTOBKH YYaIlMXCs, OCBOGHUEM MPOCTHIX U 3(P(HEKTHUBHBIX
npuéMOB perieHus: anredpanyeckux 3amad. Pazmen «MareMaTudecKkwil aHaau3»
NPEACTaBICH TpPeMsi OCHOBHBIMM TeMaMH: «OJEMEHTapHble  (DYHKIUN,
«IIpousBognas» u «Muterpam». CoaepxkaHue 3TOro pasliesia HalEJICHO Ha
MOJIyYeHHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUW O (PYHKIMH KaK BaKHEUIen
MOJICNIA ONUCAaHUSA M MCCIECIOBAaHUS PA3HOOOpPA3HBIX pPEATbHBIX MPOLECCOB.
N3yuenne CTENEHHBIX, MOKa3aTebHbIX, JorapuMHUIECKIX u
TPUTOHOMETPUUECKUX (DYHKIIMI MPOA0IHKAET 3HAKOMCTBO YYaIIUXCS ¢ OCHOBHBIMU

AJIEeMEHTapHBIMU (YHKIIUSAMH, HA4aTO€ B OCHOBHOU mikosie. [lomumo oBnageHus
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HENOCPEICTBEHHBIMM YMEHUSIMH pPELIaTh COOTBETCTBYIOLME YpPAaBHEHUS U
HEPABEHCTBA, y ydaluxcs popMHUpyeTcs 3amac reOMETPUUYECKUX MPEICTaBICHUMH,
JeXKAIIUX B OCHOBE OOBACHEHHS PABOMEPHOCTH CTAaHAAPTHBIX U 3BPUCTUYECKHUX
npuéMoB pemeHus 3anad. Temsl «lIpomsBognas» u «UHTErpanm» conepxar
TPaJMLIMIOHHO TPYJHBIE BOMPOCHI JJISl IIKOJBHHUKOB, JAXKE ISl T€X, KTO BBIOpaAJ
U3y4YeHHEe MAaTEeMaTHKUd Ha YIIIyONEHHOM YpOBHE, MOSTOMY HX HW3JI0KEHUE
OpeanoiaraeT ONopy Ha TE€OMETPUYECKYI0 HArJIIJHOCTh U HAa €CTECTBEHHYIO
UHTYUIIMIO y4yalmxcs, OoJjiee, 4eM Ha CTpPOTME€ OIpeAesieHHus. TeM He MeHee
3HaKOMCTBO C 3TUM MaTepUajoM JAET NPEACTABICHUE yJaluMcs 00 O0IMUX UAeIx
U MeToAax MaremaTudeckod Hayku. IIpu um3ydyenuum pasgena «BeposTHOCTH U
CTaTUCTHKa»  PAacCMaTpPHUBAIOTCA  pPA3NHMYHbIE  MAaTeMAaTHUYECKHE  MOJEIH,
MO3BOJIAIOIINE U3MEPATh U CPABHUBATH BEPOSITHOCTU PA3NUYHBIX COOBITUH, A€NIaTh
BBIBOJABl W TMPOTHO3bl. JTOT MaTepual HEOOXOJAMM MPEeXKIE BCEro s
dbopmupoBaHus Yy yyamuxcs (PYHKIMOHAIBHOW TIPAMOTHOCTH — YMEHUSA
BOCIPUHUMATh U KPUTUYECKU aHAJIU3UPOBATh MH(POpPMAIUIO, IPEICTaBICHHYIO B
paznuyHbIX (opmax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOIHMX peajbHBIX
3aBUCUMOCTEM.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

VYueOHbIl T71aH OCHOBHOM 00pa3oBaTeILHON ITPOrpaMMbl CPEIHETO OOIIETro
oOpazoBanuss ®I'OC ayg oOpazoBaTeNbHBIX YupexaeHuid Poccuiickoi
denepanuu pexycMaTpruBaeT 00sA3aTeIbHOC U3YICHHE MATEMATHKU Ha YPOBHE
cpenHero oo01ero oopa3zoBaHus aaredpa ¥ Havajaa aHaJIM3a U3yv9aeTcsl Ha

yri1yOJIeHHOM YpoBHE 3 yaca B HeJleJt0, FeOMETpHs Ha 6a30BOM 2 yaca



IInanupyemblie pe3yibTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa
MarteMmaTuka: ajredpa u HaYaJIa MATEMATHYECKOT0 AaHAJIN3a, FTeOMeTPHUs

ba3oBblii ypoBEHb

«IIpobaemMHO-(HyHKIIMOHATILHBIE PE3YIBTAThI»

YHUCJIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOM  IPSAMOH,
OTPE30K, UHTEPBAJI,

orepupoBath Ha 0a30BOM
yYpOBHE
yTBEpXKJIEHHE, OTpPHUIAHUE

INOHATHUAMMU:

YTBEPKJICHUS], ICTUHHBIE U
JIO’KHBIE YTBEPXKICHMS,
IIPUYMHA, CIIEJICTBHE,

YacTHBIM ciy4ail oOuiero

Paszpen |. BeITyCKHUK HAay4uTCs III. BpIMYCKHUMK MOJIYyYUT  BO3MOKHOCTH
Hay4HUTbCS
IMenmn ocBoenus | JUia  ucnosb3oBaHus B | s pa3BUTHS MBIIUICHHs, MCIIOJb30BaHUS B
npeaMera IIOBCEJTHEBHOM JKU3HU U | IIOBCEIHEBHOW KU3HU
obecrnieueHus
BO3MOHOCTH YCIISIITHOTO u oOecriedyeHHs] BO3MOXKHOCTH  YCIIELIHOI'O
IIPOIOKEHHs IIPOIOJIKECHUS 00pa3oBaHUs 1o
06pasoBaHKs o | CHEIHATBLHOCTAM, HE CBSA3aHHBIM c
CIEAATBHOCTIM, pe | TPMKIATHBIM MCTIONB30BAHUEM MATEMATHKH
CBSA3aHHBIM C IIPUKJIAJHBIM
HCIIOJIb30BaHUEM
MaTE€MaTHKHU
OneMeHThI OmnepupoBath Ha 6a3oBoM | OnepupoBaTh2 MTOHATUSAMH: KOHEYHOE
TEOPUH MHOXKECTB | ypoBHel MOHATUAMMU: | MHOXKECTBO, JJIIEMEHT MHOXECTBA,
u KOHEYHOE MHO’KECTBO, | IOJMHOXKECTBO, MepeceueHne U 0O0beINHEHUE
MAaTE€MaTHYECKOW | DJIIEMEHT MHOXECTBA, | MHOXKECTB,  YHCJIOBBIE  MHOXECTBA  Ha
JIOTUKHU ITOJAMHOKECTBO, KOOPJIMHATHOM IIPSMOM, OTPE30K, HHTEPBAI,
IepeceycHre U | IOJYWHTEPBAJ, IPOMEXYTOK C BBIKOJOTOU
00beIMHEHHE MHOXECTB, | TOUKO, rpaduueckoe IIPE/ICTABIICHHE

MHOX>KCCTB Ha KOOp,I[HHElTHOfI IIJIOCKOCTH,

OICprUpoOBaATH IIOHATHAMMU YTBCPKIACHUC,
OTpULAHUC YTBCPIKACHUA, HCTUHHBIC U JIOKHBIC
YTBCPXKACHHA, NTpUYNHA, CICACTBUC, YaCTHBIM

cilydait 00IIero yTBepkK/AeHus, KOHTPIPUMED;

IMPOBEPATH MNPUHAAJICKHOCTD 9JICMCHTAa
MHOXCCTBY;
HaXoauTh MEPECCUCHUC n O6’BG}II/IHGHI/IG

MHOXECTB, B TOM YHCIC MNIPCACTABICHHBIX




YTBEPKACHMUS,
KOHTPIIpUMED;

HAXOJUTh TEPECCYCHUE U
o0beAMHEHNE TIBYX
MHOYECTB,
IPEeJCTaBICHHBIX
rpaduyeckd Ha YUCIOBOMN

MIPSAMOW;

CTPOMTh HA  YHCIIOBOU
IIpsAMOM  IIOJAMHOKECTBO
YUCJIOBOIO  MHOXECTBA,
3alaHHOE  MPOCTEULIUMU
YCIIOBUSIMU;
pacno3HaBaTh JIO’KHbIE
YTBEPXKACHUSI, OIIMOKU B
pPacCyJICHHUSIX, B TOM

YHUCJIE C HCIOJIb30BaHUEM
KOHTPIPUMEPOB.

B noBcenHEBHOM XKH3HU U

IpU  U3Y4YEHUHM JPYTHUX
IIPEAMETOB:

UCIIOJIB30BaTh  YHUCIIOBBIE
MHOX€ECTBA Ha
KOOPJAMHATHOU IPsAMOI

IJI1 OIMMCaHuA PpPCaIbHBIX
MPOLECCOB U SIBJICHUI;

MPOBOAUTH  JIOTUYECKHUE
pPacCyXIEHHS B CUTYaILUSX

IOBCEIHEBHOM XU3HU

rpaduecKd Ha YHCIOBOW TMpsAMOM U Ha
KOOPAMHATHOM IIOCKOCTH;

IIPOBOJUTH JOKA3aTENIbHBIC PACCYXKACHUS A
000CHOBaHHSA UCTHHHOCTH YTBEPKICHUH.

B noBcenHeBHON KU3HM M TPU HU3YYECHUU
JIPYTUX IPEIMETOB:

UCIOJIb30BAaTh  YWCJIOBbIE MHOXECTBAa  Ha
KOOPJAMHATHOM NpSIMOM U HA KOOPIAMHATHOU
IJIOCKOCTH VISl OMMCAHMS PealibHBIX MPOIIECCOB

U SIBJICHMI,

MNpOBOAWUTL [JOKAa3aTCIIbHBIC PACCYKIACHHUA B
CUTyalluax MMOBCETHEBHOU
pelmCHuHU 3a4a4 U3 APpYTUuxX npeaMeToB

KH3HU, IIpu

Yucna
BI)Ip AXXCHUSA

OnepupoBath Ha 0a30BOM
YPOBHE ITOHATUAMU: LETI0E
YHCII0, ACTUMOCTh YHCel,

OOBIKHOBEHHAs IpoOb,
JecATUYHas IpoOb,
panroHaIbHOE 4UCIIO,

npuOIMKEHHOE 3HAUYCHHE

4uca, YacTh, JIOJIs,
OTHOIIICHHE, MPOIEHT,

IOBBIIICHUE U ITOHMXCHHEC

CBOOOJHO oOmEepupoBaTh MOHSTUSIMU: LEI0E

YUCJIO, JOCJIUMOCTb YHCCI, OOBLIKHOBEHHAs

ApoOb,
YUCII0, MPUOMMHKEHHOE 3HAYCHUE YUCIIA, YacTh,

JecsTUYHAs JpoOb, palmoOHAIBHOE
JI0JIs, OTHOUIEHHWE, MPOLEHT, MOBBIINIEHHE U
MOHWKEHUE Ha 3a/laHHO€ YHUCIIO MPOLIEHTOB,
Macirao;

MPUBOJIUTH MPUMEPBl YHUCENT C 3aJaHHBIMU
CBOMCTBAMHM JCIIMMOCTH,
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Ha 3aJaHHOC YHUCII0

MPOIIEHTOB, MACIITa0;

ornepupoBath Ha 0a30BOM

YpPOBHE MTOHATHUSIMH
norapudm qHCIIa,
TPUTOHOMETPHUECKAs

OKPY)KHOCTh,  IpajycHasl

Mepa yria, BelIM4iHa yria,

3aJJaHHOTO  TOYKOM  Ha
TPUTOHOMETPHYECKON

OKPYHOCTH, CHHYC,
KOCUHYC,  TaHT€HC U

KOTaHT'€HC yIJIOB,
MMEIOIIHNX TPOU3BOJIBHYIO

BEJINYUHY;

BBIIOJIHATH
apupMeTuIecKue

NEUCTBHUS C IIENBIMA U
palMOHAIbHBIMU YUCJIAMU;

BBHITIOJIHATh ~ HECJIOXKHBIC
npeoOpa3oBaHUs

YUCIOBBIX  BBIpAXEHUII,
coJiepKaIux CTEIeHH
yucen, JAuO0 KOpPHH W3
yucen, JMO0 Jsorapudmel

YHCeT;

CpaBHHUBATb
pallnOHAJIbHBIC qucia

MEXIy COOOi;

OLICHMBATh M CPAaBHUBATH C
paloHaIbHBIMU YHCIAMU
3HAYEHUS LIEJIBIX CTereHel
4yucell, KOpHEH
HaTypaJbHOM CTEIEHH W3
yucell, JorapupMoB 4Hcesn

B IIPOCTLIX CIIy4dasaX;

n300pakaTb TOYKaMU Ha
YHUCJIOBOM IIPSIMOM LIETIbIE U
paloHaIbHbIC YHCTIA;

n300pakaTb TOYKaMH Ha
YUCJIOBOM MPSIMOM LENbIe

ONEepPHPOBATh MOHATHAMM: JOrapupM YuCIa,
TPUTOHOMETPUYECKAsT OKPYKHOCTb, PaJUaHHAS
U TpagyCcHas Mepa YIua,
3aIaHHOI0 TOYKOM Ha TPUTOHOMETPUYECKOMU

BEJIMYUHA YIUIA,

OKPYHOCTH,
KOTaHT'€HC YIJIOB, MMEIOIIUX IPOU3BOJIbHYIO
BEJIMUMHY, YHCIIA € U T;

CUHYC, KOCHHYC, TaHI'CHC H

BBIIIOJIHATD apI/I(i)MCTI/ILIeCKI/Ie ﬂeﬁCTBHH,
cou€rtad YCTHBIC W IIHMCBMCHHBIC IIPHUEMEIL,
IIPUMCEHAA IIpu HCO6XO,Z[I/IMOCTI/I

BBIYHMCIINTCIIBHBIC YCTpOﬁCTBa;

HaXOIuTb 3HAYCHUA  KOPHA

CTCIICHHU C

HaTypaJbHOI
paLOHATIBHBIM
UCMONb3ys TpHU

CTCIICHH,
IIOKa3aTcJIeM, J'IOl“apI/I(l)Ma,

HEO0OXOIMMOCTH BBIYUCIUTEIIbHBIC YCTPOICTBA;

IMOJIL30BaThbCA OIICHKOM U HpHKHHKOﬁ IIpu
MMPAaKTUYCCKUX paACUCTaX;

IMpOBOAUTH
IIpaBuJIaM

0 U3BECTHBIM (opmynam u
npeoOpa3oBaHus OYKBEHHBIX
BBIPQKEHUH, BKJIIOYAIONINX CTETEHH, KOPHH,
jorapu@mbsl U TPUTOHOMETPUYECKHE (PYHKIINH;

HaxXOoAUuTh 3HAYCHHUA YHCIOBBIX U 6YKBCHHBIX

BBIPQXEHUM,  OCYIIECTBISASI  HEOOXOIUMBIE

MIOJICTAHOBKU U NMpeoOpa3oBaHMUs;

I/I306pa)I(aTB CXCMATUYCCKU YIOJI, BCIUMYHNHA
KOTOPOI'0 BEIPpAXXCHA B I'paayCax U paaraHax,

HCIIOJIB30BaTh IIPU PCHICHUHA 3aJ1ayd TaOJIMYHBIC

3HAYEHUS  TPUTOHOMETPUYECKUX  (PYHKIIHIA
YIJIOB;
BBIMOJIHATh TE€PEBOJ] BEIMYUHBI YIia U3

panuaHHON Mephl B IPayCHYIO U 0OpaTHO.

B noBcenHEBHON W3HM M IIPU HW3Y4YEHUHU
JPYTUX y4eOHBIX IPEIMETOB:

BBITOJIHATh JEUCTBUS C YUCIIOBBIMHM JTaHHBIMH
IIPU PELICHUH 3a/1a4 NIPAKTUYECKOr0 XapaKkTepa
M 3aJad M3 PA3NUYHBIX oOjacTedl 3HaHUM,
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CTETIEHU 4YHUCell, KOPHH
HaTypaJbHOM CTENEHU U3
qucen, JiorapuMbel 4Hcenl
B IIPOCTBIX CITy4asix;

BBITIOJIHATH HECJIOKHBIC
npeoOpa3oBaHus 1LENbIX U
JTPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPKCHUH;

BBIPAXKATh B IMPOCTEUIINX
Cloy4yasix U3 PpaBEHCTBA
OJIHY IIEPEMEHHYI0 4Yepes
APYTHUe,

BBIUMCISATH B IPOCTBIX
cITydasx 3HAYEHUS
YHCJIOBBIX W OYKBEHHBIX
BBIPOKEHU, OCYIIECTBIISISI
HEeo0X0aUMBIE
ITOJICTAHOBKHU u
npeoOpa3oBaHMUS;

n300pakaTh CXeMaTHYECKU
yroj, BeIHMYUHA KOTOPOTO
BBIp@XXEHA B rpajiycax;

OLICHMBATh 3HAKU CHHYCa,
KOCHHYCA, TaHIeHCa,
KOTaHTeHCa KOHKPETHBIX
YTJIOB.

B noBcenHeBHOM XKH3HU U

OpU  U3YYEHUHU JPYTUX
y4eOHBIX MPEIMETOB:

BBITIOJIHSTh ~ BBIYHCIICHUS
OpU  pelIeHWH  3a/ad
MPaKTUYECKOTO XapaKTepa;

BBITIOJHATE IMPAKTHYCCKUEC

pacueTsl c
HCITOJIE30BAHUEM pH
HEO0OXOINUMOCTH

CIIPpaBOYHBIX MaTCPHUAJIOB U

HCIIOJIB3Ys TIpHU HGO6XOIII/IMOCTI/I CIIpaBOYHBIC
MaTcepHraibl U BBIYUCIUTCIIBHLIC yCTpOﬁCTBa;

OIICHUBAaTh, CPaBHUBATh W HCIIOJIIB30BaTh IPH
peiCHUN HOPAKTHYCCKUX 3aad YUCIIOBBIC
SHa4YCHUA PpCaJIbHBIX BCIIMYUH, KOHKPCTHBLIC
YHCIIOBBIC XapaKTEPUCTHUKU 00BEKTOB
OKpYXKaIoIIero Mupa




BBIYUCIUTCIBHBIX
YCTPOMCTB;

COOTHOCHUTH peaibHbIe
BEJINYMHBI,

XapaKTEPUCTUKU OOBEKTOB
OKpYXaloIllero Mupa ¢ UX

KOHKPCTHBIMU YHCJIOBBIMU

3HAYECHUSIMU;
UCII0JIb30BaTh METO/IbI
OKpYTJICHUS,
NPUOIKEHUS U TPUKUAKU
npu peeHnuun
MPaKTUYECKHUX 3a1a4

MMOBCEIHEBHOM KU3HU

YpaBHeHus
HEpaBEHCTBA

u

Pemats JINHEHHBIE
YpaBHCHUA U HCPABCHCTBA,

KBaJpaTHbIC YPABHECHMS;

pewath jJorapupmMuuecKue
ypaBHeHus Bujaa log a (bx +
c) =
HepaBeHCTBa BUja log a x <

d;

d wu mpocreitmme

pemarh  IMOKa3aTelbHbIE
ypaBHEHHUs, BUja abx+c=d
(roe d MOXKHO PEACTaBUTD
B BHIE CTENEHH C
OCHOBaHUEM a) u
IpOCTeHIINe HEepaBEeHCTBa
Buga ax <d (roe d MokHO
OpeJCTaBUTh B BHJE

CTETEHU C OCHOBAHHUEM a);.

IIPUBOJIUTH HECKOJIBKO
IPUMEPOB KOpHEH
MIPOCTEUIIETO

TPUTOHOMETPHUYECKOTO
ypaBHEHHU BHJA: Sin X = a,
cosx=a, tgx=a, ctgx =

a, Tme a — Tabiu4HOE
3HAaYECHHUE
COOTBETCTBYIOLIECH

Pemarsn PpalrOHAJIbHBIC,
JIOFapI/I(I)MI/I‘IeCKI/Ie YpaBHCHHA U HCPABCHCTBA,

[IOKa3aTe/IbHbIE U
IIpOCTENIINE UPPALHOHAJIbHBIE 51
TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI;

HCIIOJIB30BATh MCTOAbLI PCIICHHA ypaBHeHI/H\/JII
MNPpUBCACHUEC K BHUAY «IIPOU3BCACHUC PpPaBHO
HYJIIO» HWJIN «4aCTHOC paBHO HYJIIO», 3aMCHa

IIEPEMEHHBIX;

HCII0JIB30BATh METOJ MHTCPBAJIOB IJIsd PCIICHUA

HEPaBEHCTB;
UCIIONIb30BaTh  Ipaduyeckuil  MeTon  AJs
NpUOIIDKEHHOTO  pEUIeHHs]  ypaBHEHMM U
HEPaBEHCTB;
n300paxarb Ha TPUTOHOMETPUYECKOMN
OKPY’KHOCTH MHO€ECTBO peneHui

MPOCTEUIINX TPUTOHOMETPUYECKNX YPaBHEHUU
U HEPABEHCTB;

BBIMIOJHATH OTOOpP KOpHEH ypaBHEHUH WM
pElIeHU HEPAaBEeHCTB B COOTBETCTBUU C
JIOTIOJIHUTEIbHBIMU YCIIOBUSAMU u

OTpaHUYCHUAMMU.
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TPUTOHOMETPUYECKOMN
byHKIHIH.

B noBcenHeBHOI XU3HUA U

OpU  HU3YYEHUHU APYTUX
IIPEIMETOB:

COCTaBISITh M pelaTh
YpaBHEHUS U  CHCTEMBbI

YPAaBHEHUN IpU PpELICHUU
HECJIOKHBIX IIPAKTUYECKUX
3a1a4

B mnoBcenqHeBHON XKU3HM W IIPU H3Yy4YEHUU
JIPYIUX y4eOHBIX IIPEAMETOB!

COCTaBJIATh M pELIaTh YpPaBHEHMS, CHCTEMBbI
YPaBHEHUI U HEPABEHCTBA IIPU PELICHUH 3a1a4
JIPYIUX y4yeOHbIX NPEAMETOB;

UCIIOJIB30BaTh YPAaBHEHMsI U HEPABEHCTBA IS
IIOCTPOEHUs W HCCIENOBaHUSA IMPOCTEHIINX
MaTE€MaTUYECKUX MOJECIICH PEAIbHBIX CUTYyalui
WJIU IIPUKIIAIHBIX 3a/a4;

YMETb HMHTEPIPETUPOBATH ITOJYYECHHBIM IIPU

pElIEHUH  ypaBHEHMUS, HEPAaBEHCTBA WM

CUCTEMBI pe3ynbTar,
MpaBIoNoI00Ne B 3aJaHHOUI

peaanoﬁ CUTyalluu UJin HpHKHaHHOﬁ 3aJa4un

OLICHUBAThb €ro
KOHTCKCTC

OyHKIUU

OmnepupoBaTh Ha 0a30BOM

yYpOBHE HOHATUSAMMU:
3aBUCUMOCTh BEJIMYMH,
GbyHKLUsA, apryMeHT u
3Ha4YeHue byHKLHY,

obsacTe ompeneneHus u

MHOKECTBO 3HA4YCHUI
byHKIIH, rpaduk
3aBUCUMOCTH, rpaduk

byHKIIMHN, HyTU GYHKIUH,
IPOMEXKYTKU
3HAaKOIOCTOSIHCTBA,
BO3paCTaHUE Ha YHCIOBOM
IIPOMEXKYTKE, yObIBaHHE Ha

YHUCJIOBOM  IIPOMEXYTKE,
HauOobIlIEe u
HAWMEHbIIIEE 3HAYEHUE

(GyHKIMHM Ha YUCIOBOM
IIPOMEXKYTKE,
nepuoguveckas (QpyHKIMs,
HEPUOL;

ONeprupoOBaTh Ha 0a30BOM

YpOBHE HOHSATHUSIMHU:
npsaMass M oOpaTHas
IPONOPLIMOHAIBHOCTh

JWHEWHas, KBaJapaTUYHAas,
norapudmMudeckas u
nokazarejabHass (QYHKIUH,

OnepupoBarb
BeJIMYMH, (QYHKIUS, apryMeHT M 3HAYeHUe
GbyHKIIUHM, 00JaCTh ONPECIICHNUS U MHOXKECTBO
3HaueHul QyHKIUHU, TpapuK 3aBHUCUMOCTH,
rpaduk GyHKIUH, HYIH QYHKIIUH, TIPOMEXYTKH
3HAKOTIOCTOSIHCTBA, BO3pAacTaHWE Ha YHCIOBOM

IIOHATHUAMM: 3aBUCHUMOCTDB

IIPOMEXKYTKE,
IPOMEXYTKE, HauOosblllee M HauMEHbIIEe

yObIBaHME  HA  YHCIOBOM

3HayeHue (QYHKIMHU Ha YHCIOBOM MPOMEXKYTKE,
nepuonuyeckas (QyHKIUS, MEepUOJ, YeTHas U
HeueTHast QyHKIUHY;

ONCpHUpOBATH MOHATHUAMU: IIpAMaASA U 06paTHa$1

MpoONnoOpHUOHAIIbHOCTD, J'II/IHCI\/‘IHaH,
KBaApaTu4Hasi, J'IOFapI/I(l)MI/ILICCKaSI u
IHoKa3aTCjIbHas1 (bYHKI_II/II/I,

TPUTOHOMETPHUYECKUE (PYHKIUH;

OnpeaAC/IATL 3HAYCHHUC (I)yHKI_[I/II/I 10 3HAYCHHUIO
ApryMCcHTa MpHU pa3JINYHBIX crocobax 3agaHusd

INZEINIVIH
CTPOUTH TpapMKH U3YUEHHBIX (PYHKIHUI;

ONMHUCBHIBaTh MO Tpaduky ©W B NpocTEHIINX
ciydasix mo (opmysne moBeJeHHE U CBOICTBa
¢byHkuni, HaxomuTh M0 rpaduky GyHKIUU
HanOOJIbIINE M HAUMEHBIIINE 3HAYCHHUS;
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TPUTOHOMETPUUYECKHE
GbyHKIUY;

pacrno3HaBaTh rpaduxu
DIIEMEHTAPHBIX  (DYHKIIHIA:
npsMoii  u  oOpaTHOM
IIPONOPLIUOHAIBHOCTH,

JIMHEHOM, KBaJApaTUYHOM,
jorapumMuueckoin u
MOKa3aTeIbHOU (PYHKITUH,

TPUTOHOMETPHUYECKIX
byHKIIHIT;

COOTHOCHUTH rpaduku
AIIEMEHTApHBIX  (QYHKIHIL:
npssMoi W oOpaTHOU
MPOMTOPIIMOHAILHOCTH,

JIMHEMHOM, KBaJgpaTUYHOM,
JoTapuPpMHUECKON u
MOKa3aTeabHON (QYHKIHUH,
TPUTOHOMETPHYECKHUX

byukuii ¢ popmynamu,
KOTOPBIMH OHH 33/IaHBI;

HaxXoAuTh 1O TrpaduKy
npUOIMKEHHO — 3HAUCHMS
GyHKIMH B 3aJlaHHBIX
TOYKax;

onpeneniaTh Mo rpaduky
cBoiicTBa (YHKIMHU (HYIH,
IPOMEXKYTKU
3HAKOIOCTOSTHCTBA,
IPOMEKYTKH
MOHOTOHHOCTH,
HauOoJIbIINE u
HalMEHBIINE 3HAYEHUS H
T.IL.);

CTPOUTHh OCKH3 Tpaduka
byHKIIH,

YAOBJIETBOPSIOLLIEH
NpUBEJEHHOMY  Habopy
YCIIOBUM (mpoMexXyTKHu
BO3pacTtaHus / yObIBaHUS,

3HaueHHe  (QYHKIUH B

CTPOUTh ACKU3 rpaduka byHKIUH,
yIOBJIETBOPSIOIICH NPUBEICHHOMY Habopy
YCIIOBUM (mIpoMeKyTKH

BO3pacTaHus/yObIBaHHS, 3HAYeHUE (YHKIUH B

3aI[aHHOI71 TOYKC, TOYKH SKCTPEMYMOB,

ACUMIITOTHI, HYJIW (QYHKIIMHU U T.11.);

pemiatb ypaBHEHUs, MPOCTEHUIINE CUCTEMBI
YpaBHEHUH, UCTIOJIB3Ys CBOMCTBA PYHKITUN M UX

rpaduKoB.

B mnoBcenqHEBHOW XW3HM M IIPM H3YyYEHUH
JIPYTUX y4eOHBIX NIPEJIMETOB!

OnpeaciIiAThL 1o I‘pa(l)I/IKaM M HCIIOJb30BaTh AJIA

pelmieHusT  MPUKIAIHBIX — 3aJa4d  CBOWCTBA
peaTbHBIX  TPOLIECCOB W 3aBHUCHUMOCTEH
(HauOonplIMe W  HAWMEHbIIWE 3HAYCHUS,
MPOMEXYTKH  BO3pacTaHusi U  YObIBaHUsA
GYHKIIUM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
ACHUMIITOTHI, IEPUOJ U T.IL.);

MHTEpPIPETUPOBATh CBOMCTBA B KOHTEKCTE

KOHerTHOﬁ np aKTHYECKOH CUTYyalluu;

ompeneniaTb 1Mo rpadgukaM  mpocTeiine
XapaKTEPUCTUKU NMEPUOAUUYECKUX IMTPOLIECCOB B
OMO0JIOTUH, SKOHOMHUKE, MY3bIKE, PaJMOCBI3H U

Ip. (aMIUIMTY/Ia, TIEPHOJ U T.11.)

12




3aJJaHHOM TOYKEe, TOYKHU

AKCTPEMYMOB H T.1I.).

B noBcenHeBHOI XU3HUA U
Mpyd  M3YYCHHH JIPYTHUX
MPEMETOB:

ONpeeNaTh Mo rpaduxkam

CBOMCTBa peabHbIX
MPOLECCOB u
3aBHCUMOCTECH

(HaubopITHe u
HAUMCHBIIINEC 3Ha4YCHUA,

MMPOMEIKYTKHU BO3pACTAHU
u Y6LIBaHI/I$[, IMPOMCIKYTKHU
3HAKOIIOCTOAHCTBA U T.H.);

WHTEPIPETUPOBATH
CBOMCTBA B  KOHTEKCTE
KOHKPETHOU

HpaKTquCKOﬁ CUTYyalluu

OJIEMEHTHI
MaTeMaTH4ECKOrO
aHajau3a

OnepupoBaTh Ha 6a30BOM
YpOBHE
npou3BojgHas (yHKUIUU B
TOYKe, KacaTelbHas K

rpaduxy byHKIIUY,
MIPOU3BOIHAS (PYHKIINH;

INOHATHUAMMU:

ONpEENATh 3HaYCHHE
MPOU3BOJHON (YHKIUU B
TOYKE TI0 H300paKEHHUIO

KacaTelbHOH K rpaduky,

IIPOBEACHHOW B JTOH
TOYKE;

peuarb HECJIOKHBIE
3aJlayd  HAa IPUMEHEHUE
CBS3U MEXIY
IIPOMEKYTKAMU

MOHOTOHHOCTH U TOYKaMH
KCTpeMyMa (PYHKIHMH, C

OHOH CTOPOHBI, U
MIPOMEKYTKAMH
3HAKOIIOCTOSIHCTBA u

Omnepuposarb IIPOU3BOHAS
¢GyHKIMUM B TOYKe, KacaTeldbHas K Tpaduky
GyHKIMH, TPOU3BOIHAS (QYHKIUY;

IIOHATUAMMU:

BBIYUCIATH MMPOU3BOAHYIO
KBaaApPaTHOT'O

MIPOU3BOJIHYIO CYMMBI (DYHKIIMA;

OJHOYJICHA,

MHOTI'O4JICHA, KOpH1,

BBIUUCIIATH  NPOU3BOAHBIE  IJIEMEHTAPHBIX
GyHKIMH W UX KOMOMHAIMH, HCHOIb3Ys
CIpaBOYHBIC MATEPHAIIBL;

UCCIIEIOBaTh B MPOCTEHIINX caydasx (QyHKIIHH
Ha MOHOTOHHOCTb, HaXOIWTb HauWOOJbIINE H
HAaNMEHBIINE 3HA4YCeHUs (YHKIWH,
rpaduxu
panroHaNBHBIX (DYHKIMA C HCHOIH30BAHUEM

CTPOUTH

MHOT'O4YJICHOB n HpOCTeI\/'IIHI/IX

afnrmapara MaTeéMaTH4€CKOIro aHajan3a.

B mnoBcenHeBHON KU3HM M TIPU U3YYECHHH
JIPYTUX y4eOHBIX MPEAMETOB:
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HYJIIMH IIPOU3BOJHOM 3TON
(byHKIUU — C IPYTOM.

B noBcenHeBHOI XU3HUA U

OpU  M3Y4YEHUU  JPYTUX
IPEIMETOB:

HOJb3yiACh  IpaduKami,
CpaBHUBATh CKOpPOCTH
BO3pacTaHUs (pocra,
MOBBIIICHUS, YBEITHMUCHHS
U T.I.) WIH CKOPOCTH
yObIBaHUS (manenus,

CHUIXCHUSA, YMCHBIICHUS U
T.l'[.) BCIIMYMH B PCaJIbHBIX
mponeccax;

COOTHOCHTH rpaduku
peasbHBIX IPOLECCOB U
3aBUCUMOCTEH C ux
ONUCAHUSIMH,
BKJIIOUYAIOLITUMU
XapaKTEepUCTHUKU CKOPOCTHU
U3MEHEHUS (ObICTpBII
pOCT, MJIaBHOE MOHMKEHUE

U T.IL.);

UCIIONIb30BaTh  rpaduku
peasIbHBIX MPOLECCOB JJIs
peleHus HECJIOXKHBIX
IIPUKJIAIHBIX 3a/1a4d, B TOM
qucie  Ompelensiss 1o
rpaduKy CKOpPOCTh XoJa

mnponecca

peliaTth MNPUKIAJAHBIC 3aJa4d U3 61/IOJ'IOI‘I/II/I,

Gu3MKK, XUMHH, OKOHOMHKH M JPYrHX
IIPEAMETOB, CBSI3aHHBIE C MCCIEIOBAaHUEM
XapaKTEPUCTUK peanbHBIX IIPOLIECCOB,

HaXO0XJICHUEM HAuOOJBIINX M HaUMEHBIINX
3Ha‘ICHI/II\/'I, CKOpPOCTH U YCKOPCHHA M T.II.,

HMHTEPIPETUPOBATH ITOJTYYEHHBIE PE3YJIbTAThI

Crarucruka
TEOpUst
BEPOATHOCTEM,
JIOTHUKA
KOMOWHATOpHKA

u

n

OmnepupoBaTh Ha 0a30BOM
yYpOBHE OCHOBHBIMU
OInurucaTeJIIbHbIMN
XapaKTECPpUCTUKAMHA
Habopa:
cpennee apupMeTHIECKoe,

YHUCIJIOBOTO

MearaHa, HauOOJIbIIee H
HaMMECHBIIIEE 3HAYCHHS;

OTnepupoBaTh Ha 0a30BOM

YpOBHE MIOHATUSAMU:

HMmeTts nNpeACTaBJICHUC
HCMIPCPBIBHBIX CJ'Iy‘-I&fIHLIX

O JIUCKPETHBIX H
BEIMYMHAX U
pacmpeeNeHusX, 0 HE3aBUCUMOCTH CITyYalHBIX
BEITNYWH;

HMETb TMPEACTABIICHUE O MAaTEMAaTUYCCKOM
OXXHUJaHUU U OAUCTIEPCUN CJ'Iy‘IﬂfIHBIX BCJINYNH,
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qaCToTa W BCPOATHOCTH

coObITHS, CIIy4aiHbIN
BBIOOD, OIIBITHI c
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU
COOBITHSIMUY;

BBIYUCIISATE  BEPOSTHOCTH

COOBITHI Ha OCHOBC

noacyeTa 4yucia uncxoa0B.

B moBceaHeBHOW XKWU3HU U
NpU  M3YYCHHH JIPYTHUX

npeaAMCETOB:

OIICHUBATH U CPABHUBATH B
MIPOCTHIX CIyvasx
BEPOATHOCTH COOBITUI B

peaJbHOU KU3HU,

YUTaTh, COIIOCTABJIATD,
CpaBHMBATB,

MUHTEPIPETUPOBATH B
IIPOCTBIX CIIyJasx
peasbHbIe JTaHHBIE,

NpEaACTaBJICHHBIC B BHUIAC

HUMCTH npeaACTaBJICHUC (6] HOpMaJIbHOM

pacupefesieHud U IpuMepax HOPMAaJbHO

pacIpeIeeHHbIX CIy4YallHbIX BEJIUYUH;

IMOHUMAaThb CYTb 3dKOHa OONBIINX 4YHCEN U

BBIOOPOYHOTO MeToAa M3MEpEHUs
BEPOSITHOCTEM;

UMETh  TpeJCTaBleHHEe 00  YCIOBHOM
BEPOSITHOCTH W O TIOJHOH BEpPOATHOCTH,

MNPUMCHATH UX B pCHICHUHA 3a1a4;

MMETh IMPEIACTABICHUE O BaXXHBIX YaCTHBIX
BUJAX pACIpPENEICHU M TNPUMEHATh HX B
pELIEHNH 3a]1ay;

UMCTh MpeaACTaBJICHUC 0 Koppceisinuu

CIIyYallHBIX BEJIUYMUH, O JINHEHHON PErPECCUM.

B HOBCGHHGBHOﬁ JKU3HU U TIpU HU3YUYCHUU
APYyrux npeamMeToB:

BBIYUCIIATh WM  OLEHUBATH  BEPOSITHOCTH
COOBITHI B peasbHOM JKU3HU;
BBIOMPATh MOAXOAAIINE METO/BI

MpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX,

Ta0IuII, JUarpaMm,
yMETh peliaTh HECIOXKHBIC 3aJayd  Ha
rpauxos
NPUMEHCHHE 3aKOHAa OOJIBIIMX YHUCEN B
COLIMOJIOTHH, CTPaXOBAaHUH, 3]PaBOOXPAHCHHUH,
obecrreueHn  0O€30MACHOCTH HACEIIEHUS B
YpE3BbIYANHBIX CUTYAIMSIX
TekcToBBIE Pemars HECJIOXKHbBIE | PemaTh 3aaun pa3HbIX THUIIOB, B TOM YHCIIE
3aJ1a41 TEKCTOBBIC 3a/a4M Pa3HBIX | 3aJa4M MMOBBIIICHHOW TPY/IHOCTH;

THUIIOB;
aHAIM3UPOBATh  YCIIOBUE
3a/1a4H, npu
HEOOXOIMMOCTH  CTPOUTH
IS ee pelreHus

MAaTEMATUYCCKYIO MOJICIIb,

MOHUMATh W HCIIOJIb30BATh
JUI  peIIeHUs
nHpopManuio,

3aa4n

BBIGI/IpaTL ONTUMAJIbHBIA  METO/I peicHuA

3aaavu, pacCMaTpuBasa pa3jiMIHbIC MCTOJbI;

CTPOUTL MOJCJIb PCHICHHUA 3aa4du, IMPOBOAUTH
JOKa3aTCIIbHBIC PACCYKIACHUS

pemarb nepebopa

BbIOOpa

TpeOyromire
IPOBEPKH

3a/1a4y,
BApHUAHTOB, YCIIOBHH,

ONTUMAJIBLHOI'O PE3yJIbTaTa;
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MPEJCTAaBICHHYI0O B BHUJIE
TEKCTOBOM M CHUMBOJILHOU

3alUCH, CXeM, TaOJuII,
Juarpamwm, rpaduKoB,
PHUCYHKOB;

JIeHCTBOBATh o
AITOPUTMY,
coJIepIKaIieMycs B

YCJIOBHUH 3aa4u;

HCIIOJB30BaTh JIOTHYCCKHEC
pacCyxaACHUsA I1pu

PCLUICHUHU 3a/1a1uU;

paboTath ¢ M30BITOYHBIMU
YCIOBHSIMU, BBIOMpas U3
BCei uHpopmanuu,
JIaHHBIE, HEOOXOIMMBIE

1A PCHICHUA 3a/1avi;

OCYIIECTBIISATH HECIIOXKHBIN
nepedop BO3MOJKHBIX

peleHui, BbIOupast U3 HUX

ONITHUMAJILHOE 1o
KPUTEPHSIM,
chopMyITUpPOBAaHHBIM B
YCIIOBHU;

AHATM3UPOBATH "
UHTEPIPETHPOBATH

MOJIYYCHHBIC PCHICHUA B

KOHTEKCTE YCIIOBUS
3a/1a4y, BBIOMpATH
pelieHus, HE
IIPOTUBOpEYAILINE
KOHTEKCTY;

pemaTth 3aaa4u Ha pacycT
CTOMMOCTH ITOKYIIOK,

YCIIyT, TIO€3/10K U T.IL.;

pemarb HECIIOKHBIE
3aJjauu,  CBS3aHHBIE  C
JIOJIEBBIM ~ YYacTHEM  BO
BJIQ/ICHUU bupmoii,

aHAITM3UPOBATh u UHTEPIPETUPOBATH
pe3ynbTaThl B KOHTEKCTE YCIIOBUS 3aJlauH,
BBIOMpATh pEIICHHS, HE MPOTUBOPEUAIIHE
KOHTEKCTY;

MIEPEBOUTH npu pelieHnn 3a/1a4n
uH(popManuo U3 OAHOH (OPMBI B JIPYTyIO,
UCIIONIB3YS TPH  HEOOXOAMMOCTH  CXEMHI,

TaOIHITBI, TPAQUKU, JUATPAMMBI;

B mnoBcenHeBHOW XU3HM W IIPU H3y4YEHUU
JIPYruX MNpeIMETOB:

pemiath MpPaKTHYECKUE 3aJa4yd M 3aJa4u U3
JIPYrux NpeIMeTOB
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[IPEANPUATHEM,
HEJIBUKUMOCTBIO;

pelaTh 3a/1a4u Ha MPOCThIe
MIPOLEHTHI (cuctembl
CKHJIOK, KOMHCCHHM) U Ha
BBIYHCIICHHE CJIOXKHBIX
MPOILICHTOB B Pa3IUYHBIX
CXeMax BKJIaJIOB, KPEIUTOB
U UIOTEK;

pemarhb MPaKTUYECKUE
3a7a4H, TpeOyroriue
HCIIOJIL30BaHUS

OTPULATEIBHBIX YUCEN: Ha
orpe/ieNIieHne

TEMIIEPATYPHI, Ha
OIIpEJIETICHNE TOJIO0XKEHHS
Ha BpeMEHHOW ocu (1o
Halled Spbl U 1OCie), Ha

JIBIOKCHUE JICHEHBIX
cpeacTB (MpUxoa/pacxon),
Ha orpeJiesieHue

TTyOUHBI/BBICOTHI U T.I1.;

HCIO0/Ib30BaTh MIOHSTHE
Maciitadba JUIST
HAaxXO0JICHUS PAaCCTOSHUH U
JUIMH Ha KapTax, IUTaHax
MECTHOCTH, IUIaHax
MMOMEIICHUH, BBIKPOMKaX,
npu pabote Ha
KOMITBIOTEPE U T.II.

B moBcenHeBHOW XU3HU U

IpU  MU3Y4YEHUH JIPYTHUX
IIPEAMETOB:

peuiaTtb HECJIOXKHBIC
MPAKTUYCCKUEC 3aaa4u,
BO3HHKAKOIIUC B

CUTyalusax MMOBCEAHEBHOM
JKHN3HHU

I'eomerpus

OmnepupoBaTh Ha 0a30BOM
YPOBHE MOHSATUSMU: TOUKA,
npsiMasi,  TUIOCKOCTh B

OnepupoBaTh NOHATUSIMM: TOUYKA, HpAMasd,
IIJIOCKOCTh B IIPOCTPAHCTBE, NApaJIEIbHOCTD U
MEPIEHAUKYIIIPHOCTD IIPSIMBIX U IIJIOCKOCTEH;
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IIPOCTPAHCTBE,
HapajuIeIbHOCTh u
MEPIEHIUKYIIPHOCTD
IIPSIMBIX U IIJIOCKOCTEM;

pacrio3HaBaThb OCHOBHBIC

BUJIBI  MHOTOIPAHHUKOB
(mpusma, MMpaMKJIa,
MPAMOYTOJIbHBII

napajuieiaenumnes, Kyo);

n3o0paxaTb  U3ydaeMble
Gurypsl OT pyKH H C
NPUMEHEHHEM  IPOCTHIX
YepTEKHBIX
UHCTPYMEHTOB;

JienaTh (BBIHOCHBIE)
IUIOCKHE  YepTeXH W3
PHCYHKOB HPOCTBIX
00BeMHBIX  (Quryp: BUI

CBEpXY, COOKY, CHU3Y;

W3BJIEKaTh WH(POPMALIUIO O
MIPOCTPAHCTBEHHBIX
reoMeTpUUecKux (urypax,

IIPE/ICTABJICHHYIO Ha
YepTekKax U PUCYHKaX;
MIPUMEHSATH TeopeMy
[Tugaropa pu
BBIYUCIICHUU  DJIEMEHTOB
CTEPEOMETPUYECKUX
¢buryp;

HaxXoAuTh  00BEeMBI U
IJIOIAA  ITOBEPXHOCTEN
MPOCTEUILINX
MHOT'OI'DAHHUKOB c

npuMeHeHueM Gpopmyi;

pacrio3HaBaThb
BUbI TCI

OCHOBHBIE
BpallleHus
(xonyc, umuHAp, chepa u
map);

HaXOIUTh 00BEMBI u

IJIOMIAAN  MOBEPXHOCTEU

IIPUMEHSATH JUIS peuieHus 3a1a4
reoMeTpuuecKkue  (axKThl, €CIM  YCIOBHA
NpUMEHEHHUS 3aJ[aHbl B IBHOU (hopme;

peuarb 3a1a4u Ha HAaxO0KJICHHUE

rE€OMETPUUECKUX BEIMYMH IO 00pa3maM WM
aJIrOpUTMaM;

nenath (BBIHOCHBIE) IUIOCKHE YEpPTEXKU U3
PUCYHKOB OOBEMHBIX (UTYp, B TOM 4HCIE
pHUCOBATh BUJ CBEPXY, COOKY, CTPOUTH CEUCHUS

MHOTI'OI'PaHHUKOB;
H3BJIEKATh, UHTEPIPETUPOBATH u
peoOpa3oBbIBATh nHpOPMAIIHIO 0

IrCOMCTPHUUCCKUX (I)I/Il"yan, IMPEACTAaBJICHHYIO Ha
YCPTECIKAX;

MNPUMCHATH TCOMETPHUICCKUC (1)21KTI>I JJIA
peUICHUA 3aaa4, B TOM YHCJIC IIPCAIIOJIararomux

HCCKOJIbKO IIaroB pCIICHUs;

OIMIMCBIBATh B3aMMHOC PACIIOJIOKCHUC IPSAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE;

(dbopMynupoBaTh CBOICTBA U MPU3HAKU (DUTYD;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKIACHNUS,

BIAJIETH CTaHIapTHOU KIaccugukanuei

IIPOCTPAHCTBEHHBIX buryp
MIPU3MBI, TApAJUIETICIHUIIEIbI);

(mupamubl,

HAXOJUTh OOBEMBI W MJIOUIAAU TOBEPXHOCTEH
T€OMETPUUYECKUX TeJ C MPUMEHEHUEM (POPMYIT,;

BBIUUCIIATH PACCTOSHUA U YIJIbI B IPOCTPAHCTBC.

B mnoBcenHeBHOW XW3HM W NIPU H3yYEHUU
JIPYrUX MPeIMETOB:

WCIIOJIB30BaTh  CBOMCTBA  I€OMETPHUYECKHUX
buryp nans pemieHus 3aaad  MPaKTHYECKOro

XapakTepa M 3aJa4 U3 Apyrux odnacteid 3HaHUM
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MPOCTEUILNX
MHOT'OTPpaHHUKOB H  TCJI
BpalcHus ¢ IPUMCHCHUCM

dbopmyL.

B moBcenHeBHOW XWU3HU U

IIPU  U3Y4YCHUHM JPYTHX
IIPEAMETOB:

COOTHOCUTH a0OCTPaKTHbIE
rE€OMETPUYECKUE TOHATHS
U (QakTel C peaNbHbBIMU
JKU3HEHHBIMHU OOBbEKTaMH U
CUTYaLUSIMU;

HWCIIONB30BaTh  CBOMCTBA
IIPOCTPAHCTBEHHBIX

reOMEeTpUYECKUX  (uUryp
Il PEIICHUST TUIOBBIX

3aj1a4 IIPAKTUYECKOTO
COJICpXKAHUS;

COOTHOCHTH TUTOIIAIH
MIOBEPXHOCTEN Ten
OJINHAKOBOM bopmbI

Pa3IUYHOIO pa3mepa;

COOTHOCHUTH 00BEMBI
COCYIIOB OJIMHAKOBOM
dbopmbl pa3IMYHOTO
pa3Mmepa;

OIICHUBATh bopmy
MIPABHIIEHOTO
MHOTOTPaHHHUKA mocJie

CIIUJIOB, CPE30B W T.II.
(ompenensiTh  KOJIMYECTBO
BEpIINH, pedep U TpaHei
MOJTy4EeHHBIX
MHOT'OI'PaHHHUKOB)

Bexropsl
KOOPAMHATHI
IIPOCTPAHCTBE

B

OnepupoBaTh Ha 0a30BOM
YpOBHE MOHATHEM
JIEKapTOBBI KOOPAWHATHI B
MIPOCTPAHCTBE;

OmnepupoBatb MOHATHAMH JIEKapTOBBI
KOOpJMHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOPA, Yrojl MEXAYy BEKTOPaMH, CKAIIPHOE
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HaXOIUTh KOOPJWHATHI

BEpILNH Ky0a U
IPSMOYTOJIBHOTO

napajjicjicnuicaa

MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC

BEKTOPBI;

HaXOJUTh PACCTOSHHUE MEXAY ABYMs TOYKaMH,
CyMMY BEKTOpPOB M IIPOU3BEIECHUE BEKTOpa Ha
YHUCIO0, YIOJI MEKAY BEKTOPAMH, CKAISIPHOE
IIPOM3BENICHUE, PACKJIaIbIBaTh BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOU
CUCTEME KOOpPJIMHAT;

pemars NOpoCTeHIIME 3aJayd  BBEACHHUEM

BEKTOpHOr0 Oa3uca

Hcropus
MaTeMaTUKU

OnuceIBaTh OTACIBbHBIC
BbIAAIOMIUECCA PE3YJIbTAThI,
IMOJIYYCHHBIC B X0J€
Pa3BUTHA MATCMATUKU KaK

HaYKU;

3HaTh IIPUMEPBI
MaTEeMaTUYeCKUX

OTKPBITUMA U UX aBTOPOB B
CBS3U C OTCYECTBECHHOU U

BCEMHUPHOH UCTOPHUEH;

HOHUMAThH poJib
MaTe€MaTUKd B Ppa3BUTUU
Poccun

IIpencrasmsaTe BKJIa ]

MAaTCMaTUKOB B PAa3BUTHC MATCMATUKHU U MHBIX

BBIAAIOIINUXCA

Hay4yHBIX o0acrei;

IIOHUMATh pOJ'IB MaTECMaTHuKHU B paBBI/ITI/II/I
Poccun

Metonsl
MaTEMaTUKHU

IIpuMeHATH
METOABI  IIPHU

W3BECTHBIE
peleHnu

CTaHJAPTHBIX

MaTeMaTUYeCKHUX 3a/1a4;

3aMeuarb u
XapaKTepU30BaTh
MaTEMATUUYCCKUE
3aKOHOMEPHOCTHU B
OKpYyKaroleun
JIEHCTBUTEIIHOCTH;
MIPUBOIUTH IIPUMEPEL
MaTEMATUYCCKUX
3aKOHOMEPHOCTEMN B
MpUpoE, B TOM HYHCIIE

XapaKTepU3yIOINX

Hcmons30BaTh OCHOBHBIC MCETOAbI
A0Ka3aTeJIbCTBa, IMIPOBOAUTHL JOKA3aTCIILCTBO U

BBITIOJIHATDH OITPOBECPIKCHUC,

MMPUMCHATH OCHOBHBIC MCTOAbl  PCHICHUA

MATEMAaTHYCCKUX 3a4a4,

Ha OCHOBC MAaTEMAaTHYCCKUX SaKOHOMepHOCTCﬁ

B IIPUPOAE XapaKTEpPU30BaThb KpacoTy U
COBEpILIECHCTBO  OKPYXKAIOLIEro  MuUpa H
MPOU3BEJICHUI UCKYCCTBA;

MIPUMEHSATH MpOCTENIINE MIPOTpaMMHBIE

cpeacrtBa U SBICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI ITPU PCHICHUH MaTEMAaTUYCCKUX 3a1a4
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KpacoTy U COBEPIIEHCTBO
OKpY’KaloIllero Mupa Hu
IIPOU3BEJICHUN NCKYCCTBA
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COJEPKXAHUE KYPCA

ba3oBblii ypoBeHb

Aaredopa. MHOrowieHbsl OT OJHOM TEPEMEHHOM W UX KOpHU. PaznoxkeHue
MHOTOWIEHA C LEeJIbIMU KO3 PuImeHTaMu Ha MHOKUTENIU. KoMIUIeKCcHbIe Yucia u
UX TeoMeTpuyeckas HWHTepmpeTanus. Apudmerndeckue IEWCTBHS — HaJ
KOMIUIEKCHBIMH YHCJIAMU: CII0KEHUE, BBIYUTAHHUE, YMHOKEHUE, AeneHue. OCHOBHAs
TeopeMa anreopsl (0€3 JoKa3aTeabCTBA).

MartemaTtuyeckuii anaan3. OCHOBHbIE CBOWCTBA (YHKIIMH: MOHOTOHHOCT,
MPOMEKYTKA BO3pacTaHusi M YyObIBaHWSA, TOYKM MaKCUMymMa U MHUHHUMYyMa,
OTPAaHUYCHHOCTh  (YHKIUH, YETHOCT U  HEYETHOCTh, MEPUOJUYHOCTD.
OnemeHTapHble (DYHKIMH: KOPEHb CTENEHM N, CTENEeHHas, IoKa3aTelbHasl,
jgorapupMuyeckas, TpUroHomeTpuueckue QyHkuuu. CBolicTBa U Tpaduku
aleMeHTapHbIX  QyHKIM. TpuroHomerpudeckue (QopMyabl  MPUBEIACHUSA,
CIOXeHUus, JBOoWHOro yria. llpocreiimme mpeoOpa3oBaHUs  BBIPAKEHUH,
COJIEpKAIllUX  CTEMEHHbIC, TPUTOHOMETPUYECKHE,  JiorapupMHUUECKUe U
nokasatesibHbie (QyHKIHH. Perienre coOTBETCTBYIONIUX MPOCTEHIITNX YPaBHEHUH.
Pemenue npocTelmx moka3aTelbHbIX U JJorapupMudecKkux HepaBeHCTB. [lonsTre
o kommno3unuu (ynkiuil. [lonstue o0 oOpatHOU (yHkumMu. [IpeoOpazoBanus
rpadukoB (QyHKIMI: TapalieabHbIA MEPEHOC, PACTKEHUE (CKATUE) BIOJIb OCU
opauHar. [Toustue o HenpepblBHOCTH (QYHKIUU. [[poMexyTKH 3HAKOMOCTOSHCTBA
HempepbiBHOM  GyHKIMKA. Meton  uHTepBasioB. [loHstne o  mpenene
nocnenoBareabHOCTH. CymMma  OECKOHEYHO yOBIBAIOLEH TIeOMETPUUECKON
nporpeccur. IloHsTe o mpousBogHONW GyHKIMKM B Touke. Duznueckuid u
r€OMETPUYECKUN CMBICI MPOU3BOIHOU. [IpOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynkuumii, nponsBoaHas Gynkiuu Buaa y = f(kx +b). UcnonbszoBanue npon3BogHOM
npu HccieaoBaHUM (QYHKIUH, MOCTpOoeHWU TpaduKoB (MPOCTEUIINUE CIydaun).
Hcnonp3oBanne CBOWMCTB (DYHKITMH TIPW PENICHUU TEKCTOBBIX, (PU3NYECKUX U
reOMETPUYECKUX 3aa4. Perienue 3a1au Ha SKCTPEMYM, HaAX0XKJI€HUE HauOOJIbIIEr0

M HauMeHbllero 3Hadyenuii. Ilonsarue o0 OHpeI[eJ'IéHHOM HHTCTPAJIC KaK IJIOIIaan
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KpUBOJIMHEHON Tpaneuun. @Popmyna Herorona—JleliOnuia. IlepBoobpasHasi.

[IpunoxeHus: onpeaesIEHHOro HHTErpaa.

BepositHocTb W craTucTHkKa. BpiOopku, coueranus. buHoMuanbHbIC
kodpdunmentel. bunom Hpiorona. TperonbHuk Ilackans u ero CBOMCTBA.
Onpenenenue W npuMepbl UcObITaHU bepHymn. ®@opMmyna sl BEPOSTHOCTH
Yucia yCIeXoB B CEpUM UCIIbITaHUuM bepHyuin. MateMaTnueckoe OKUIaHhE Ynciia
yCIIEXOB B VCIIBITAHUH bepnymm.
OcCHOBHBIE TpPUMEpPHI CIyYaWHBIX BEIMYMH. MaTeMaTH4eCcKOe OXKHIAHUE
ciliy4ailHOo BenuuuHbl. He3aBUCHMOCTh CloydyalHBIX BEJIMYMH UM COOBITHH.
[IpencraBnenue o 3aKk0HE OONBIINX YHCEIT JIsl MOCIEA0BATEIbHOCTH HE3aBUCUMBIX

ucnbiTanuii. EcTeCTBEHHO-HAayYHbIE MPUMEHEHHUS 3aKOHA OOJBIITUX YHCEN.
I'eomerpus. ba3oBbiii ypOBEHb.

OCHOBHBIE MOHATHS CTEPEOMETPHUH(TOYKA, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO).
Axkcnombl crepeomerpuu. llepecekarommecs, nmapajsieabHbIE, CKPELIMBAKOIIUECS
IpsAMBIE. YTOJ MEXAY NPSAMBIMUA B IPOCTpPaHCTBE. [IepreHInKyIIpHOCTD NPSIMBIX.
PaccrosiHue OT TOYKM [0 OPSIMOW, MEXIY MAPAUICIbHBIMUA MOPSMBIMH, MEXIY
CKPEIIMBAKOIIUMUCS NPAMBIMU. [lapaiienbHOCTh U MEPHEHANUKYISIPHOCTD NPSIMOU
U IUIOCKOCTU. [Ipu3Haku mapainenbHOCTH W NEPHNEHAUKYJISIPHOCTU MPSMOU W
IJI0CKOCTHU. [lepnenauKynsap v HakJIOHHAsA. YTOJ MEXKIY MPSAMOW U INIOCKOCTBIO.
PaccrosiHue OT TOUKM 10 TNIOCKOCTH. PaccTosiHuE OT MpAMOM 0 MapaJLICIbHON er
m1ockocTu. [lapannenbHOCTh U NEPNEHAUKYISIPHOCTh IUIOCKOCTEN. [Ipu3Haku u
CBOMCTBA MNapaUIEIbHOCTH M MEPIEHAUKYIJSIPHOCTU IUIOCKOCTEW. JIByrpaHHBbIN
YIOJI, JUHEWHBIN Yroj JIBYTPAHHOTO yriia. PaccrosHue mexay napauielbHbIMU
miockoctsaMu.  [lapannensHoe mnpoektnpoBanue. (CBOMCTBa MAPAIIIENBHOTO
npoekTupoBanusi. OproronanbHas npoekius. [Inomans opToroHanbHOM NIPOESKIUU
MHOroyrosibHuKka. LleHTpanbHOe mpoekTupoBaHue (mepcriektuBa). M3o0paxenue

IPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHuK W €ro 53JIEMEHTHI: BepUIMHBI, pebpa, rpaHu. [loBepxHOCTH
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MHOrorpaHHuka. Pa3zBepTka. MHororpansble yribl. Belmykiible MHOTOIpaHHUKH.
[TpaBuiIbHBIE MHOTOTPAHHUKHU (TETpa’ap, KyO, OKTa3p, UKOCAdAP, U JOJIEKAdP).
Ceuenuss MHororpaHHukoB. Ky0 u mapamnenenunen. Ilpusma u ee 31€MEHTHI:
OCHOBaHUs, 0OKOBBIE pedpa, BHICOTA, artoema, 00KoBasi MOBEpXHOCTh. [IpaBuibHast
npusMa. lloctpoenue ceueHuid kyOa, mapamienenunena 1 npusmsl. [Iupamuna.
Bepmmna, ocHoBaHue, 60KOBbIE pedpa, BrICOTa, anodema, O0KOBasi MOBEPXHOCTb.

[IpaBunpHas nupamuaa. Y cedyeHHnas nupamua. CeyeHus: nupamMmubl.

Tena Bpamenus. Ilonsatus o tenax BpameHus. Ocb BpameHus. llonsrtue o
UAJMHIPUYECKOW ¢ KOHHMYECKON moBepxHocTaAXx. Uwmmnaap. OcHoBaHus,
oOpa3yroias, BbICOTa, 0OCb, OOKOBasi MOBEPXHOCTh, pa3BepTKa HuianHApa. CedeHus
OpsIMOr0 UWJIMHJIPA IUIOCKOCTSIMU, TNapajluieIbHbIMH €r0 OCHOBAHUIO WM OCH.
Konyc. Bepminna, ocHoBaHue, oOpasymoiasi, oCh, BEICOTa, OOKOBasi MOBEPXHOCTD,
paanyc OCHOBaHMs, pa3BepTKa KoHyca. (CeueHus MpsiMOro KOHycCa IUIOCKOCTSIMH,
MapajuielIbHbIMM €r0 OCHOBAHUIO WJIM MPOXOJAIIMMH YEpe3 €ro BEPIIHHY.
KacaTtenpHas miockocTh K KOHYCY. Y ceueHHbi konyc. [lap cdepa. Llentp, paauyc,
nuametp mapa u chepol. Ceuenne mapa (chepsl) miockoctsmu. Kacanue miapa
(cdhepnr) ¢ mpsaMoirt u miIockocthio. Kacanwe cdep. BrucanHple n onmcaHHBIC
chepsl. Buabl ABMKeHUil B mpocTpaHcTBe. [lapamienbHblil mepeHoc, cuMMeTpusi(
IEHTpaJIbHAsI, OCceBast, 3epkaibHas). [loHsTHEe 0 paBeHCTBE GUTYP B TPOCTPAHCTBE.
[lonarue o mnogoOuuM Quryp B MNPOCTPAHCTBE. IJIEMEHTHl CUMMETPUU

MHOTOTPAHHHUKOB U KpYIJIbIX TeNd. [[puMepsl CHMMETPUH B OKPYKAIOIIEM MUDE.

O0bem u ero cpoiicrBa. Dopmynsl o0bema MNapaieNenunena, MPU3MBI,
nupamuel. Qopmyna oObeMa HMIUHApA, KOHyca, Imapa. OTHouieHHe 00beMOB
noAaoOHBIX Tel. Ilmom@ans MOBEPXHOCTH MHOTOTpaHHHMKA. TeopemMa o OOKOBOM
MOBEPXHOCTU MPSAMON M HAKJIOHHOM npu3mbl. Teopema 0 OOKOBOW MOBEPXHOCTH
IIPAaBWJIBHOW INHUpaMuabl. POpMysbl IUIONIAAM MOBEPXHOCTH LMJIMHIPA, KOHYCA,

mrapa.

JlekapTOBBI KOOPAMHATHI B mpocTpaHcTBe. KOOpIHMHATBI cepeauHbl OTPE3Ka.

dopMynia pacCTOSHHUSI MEXIy JBYyMs Toukamu. YpaBHeHue cdepbl. BekTopsl.
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Monynbs BekTOopa. PaBeHCTBO BeKTOpoB. ClOXKEHHUE BEKTOPOB W YMHOXEHHUE
BEKTOpa Ha 4MCIlIo. Yron Mexay Bekropamu. Koopaunatsl BekTopa. CkansipHoe

IIPONU3BCACHUC BCKTOPOB.
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TEMATHUYECKOE IINTAHUPOBAHHME

Auredpa u HayaJsa aHauau3a 11 kaace

Ne TeMa KonuuectBo | KosmuectBo yacos no | KosmnuecTts
9acoB 10 KaJIeHIapHO- 0
porpaMme TEMaTH4YECKOMY KOHTPOJIbH
IJIAHUPOBAHUIO BIX paboT
I'naBa VII. 20 20 1
Tpuronomerpuyeckue
GyHkumMu
7.1 | O6macTh onpeneeHus U 3 3
MHOKECTBO 3HAYCHHI
TPUTOHOMETPHUICCKHIX
byHKUIMMA
7.2 | UeTHOCTH, HEUETHOCTb, 3 3
MEPUOANIHOCTD
TPUTOHOMETPUICCKHIX
byHKUMMA
7.3 | CoiicTBa GyHKINHU Y = COSX 3 3
u e€ rpadux
7.4 | CpoiicTBa GyHKIHU Y = SiNX 3 3
u e€ rpapuk
7.5 | CpoiictBa pynkuuu Yy =tgxu 2 3
e€ rpauk
7.6 | ObpartHbie 3 3
TPUTOHOMETPHYECKHE
byHKIIUN
Ypoxu 060011eHNS 1 2 2
CUCTeMAaTH3aIH 3HAHHA.
KonTponbrast pabota Ne 1 1 1
I'nasa VIII. IlpousBoanas u 20 20 1
ee reOMeTPpMYeCKHH CMBICI
8.1 | IlpousBogHast 3 3
8.2 | IlpousBogHast CTETIEHHOMH 3 3
byHKIIUA
8.3 | [IpaBuna 3 3
nuddepeHIpoBaHms
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8.4 | IlpousBonHbIC HEKOTOPBIX 4 4
AIIEMEHTAPHBIX (HYHKIIUN

8.5 | I'eomerpuueckmii CMBICIT 4 4
MIPOU3BOAHOMN
Ypoku 000011eHNS 1 2 2
CHCTeMaTH3aluy 3HAHHUH.
KonTponbnas padota Ne 2 1 1
I'maBa |IX. IIpumenenue 18 18
MPOU3BOAHOMI K
HccIe10BaHNI0 GyHKUMiA

9.1 | Bo3pactanue u yObIBaHHE 2 2
byHKUIUM

9.2 | DkcTpeMyMbl PYHKIIUU 3 3

9.3 | IIpumeHeHne MPOM3BOTHON K 4 4
MOCTPOEHUIO rpaduKoB
byHKUIMMA

9.4 | HauGonbllee W HaMMEHBIIEE 3 3
3HaueHus: QyHKIUU

9.5 | Beimykiioctsb rpaduka 3 3
(GyHKIMM, TOUKH repernda
Ypoxu 060011eHNS 1 2 2
cUcTeMaTH3alluy 3HaHUH.
Kontponbnas padota Ne 3 1 1
I'naBa X. UuTerpan 17 17

10.1 | ITepBooOpa3Has 2 2

10.2 | [IpaBuiia HaXOXXIECHUS 2 2
epBOOOPA3HBIX

10.3 | [Tmomans KPUBOJIMHENHOMN 3 3
Tparenuu U UHTerpal

10.4 | BoluncieHue MHTErpajioB. 2 2
Brruncnenue miomanen ¢
MIOMOIIBIO UHTETPAJIOB.

10.5 | [IpumeHeHNe TTPOU3BOIHOW U 3 3

UHTETpala K  PEIICHHIO
NPaKTUYCCKUX 3a/1a4
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Ypoku 000011eHNs 1 2 2
CUCTeMaTH3allK 3HAaHHH.
KonTponbnas padota Ne 4 1 1
KommuiekcHbie unciia 14
Onpenenenne KOMILJIEKCHBIX 1
qrCen
CnoxxeHue ©  YMHOXKEHUE 1
KOMIUICKCHBIX YHCEI
Moysib KOMIUIEKCHOTO YHCIia 1
Bbluurtanue u  geneHue 2
KOMIUIEKCHBIX YHCEI
['eomeTpuyeckas 1
UHTEPIIPETAINS
KOMIUIEKCHOTO YHCJIa
Tpuronomerpuueckas popma 2
KOMIUIEKCHOTO YHCJIa
CaoiicTBa MOYJIst u 1
aprymMeHra KOMIUIEKCHOTO
qrcna
KBagpatHoe ypaBHEHHE C 2
KOMIUIEKCHBIMU
HEU3BECTHBIMHU
[Tpumepsr pelieHus 1
anredpanvdecknux ypaBHEHUH
Ypoku 0600111eHNS U 1
CHCTEMaTU3alluH 3HAHMI.
Konrpomnsnas padora Ne 5 1
FmaBa  XI. DJ1eMeHThI 13 13
KOMOMHATOPUKH
11.1 | KomOuHaTopHbIe 330291 2 2
11.2 | TlepecTaHOBKH 2 2
11.3 | Pasmemenns 2 2
11.4 | Coueranus u UX CBOICTBa 2 2
11.5 | bunomuHanbHaA bopmymna 2 2
Hsrorona
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Ypoku 000011eHNs 1 2 2
CHCTEMaTH3aIlMY 3HAHH.
KonTponsHas padora Ne 6 1 1
I'naBa XIl. 3nakomcTBO € 13 13
BEPOSATHOCTBIO
12.1 | BepoaTtHOCTb COOBITHS 1 1
12.2 | CnoxxeHue BepOsSTHOCTEH 2 2
12.3 | BeposiTHOCTD 2 2
MPOTHBOIOJIOXKHOTO COOBITHS
12.4 | YcioBHast BEpOSTHOCTh 2 2
12.5 | BepodaTHOCTh TPOU3BEACHUS 2 2
HE3aBUCHMBIX COOBITHI
Ypoku 000011eHNA u 1 1
CHCTEMaTH3aIluy 3HAHH.
Kontponbnas pabota Ne 7 1 1
Inapa XIII. CtaTucTuka 9 9
Crny4aifHbie BETUYUHBI 2 2
LlenTpanbHbIE TEHICHIIUN 2 2
Mepsl pazbpoca 3 3
Ypok 000011IeHHA u 1 1
CHUCTeMaTU3alliH 3HaHUI
KoHnTtponbhas pabora Ne 8 1 1
Hrorosoe noBTOpeHuE 26 12
Utoro 136 136
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I'eomerpus 11 kaace

No Tema KomuuectBo | KomuuectBo yacoB no | Kosuuects
9acoB 10 KaJIeHIapHO- 0
porpaMme TEMaTU4YECKOMY KOHTPOJIbH
IJIAHUPOBAHUIO BIX paboT
I'nasa IV. Huaunap, KoHyc 16 16 1
U map.
§ 1. Hwmump. 3 3
§ 2. Konyc. 3 3
§ 3. Cdepa. 7 7
Kontponbnas pabora Ne4.1 1 1
3auet Ned 1 1
I'naBa V. O0beMbI TeJ1. 17 17 1
§ 1. O0bem 3 3
MPSIMOYTOJIBHOTO
napajuieJenumnesa.
§ 2. O6beM psIMON TPU3MBI 2 2
Y ITWIMHIPA.
§ 3. OObeM HaKJIOHHOM 7 7
MIPU3MBI, TUPAMHUIBI U
KOHYyca.
§ 4. O0bem mapa u 3 3
TJI0HIaAb Chephl.
Kontponbnas pabota No5.1 1 1
3auer Neo5 1 1
I''TIABA VI. Bekrtopsl B 7 7 1
NPOCTPAHCTBE
§1. Ilonsarue BexTOpa B 1 1
MIPOCTPAHCTBE.
§2. Cnoxenue u 2 2
BBIYHTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha
9HCIIO
§3. Kommuanaphsie 3 3
BEKTOPBI.
3auet Neb 1 1
I'maBa VII. Metona 16 16 1
KOOPIAMHAT B
NPOCTPAHCTBE.
§ 1. KoopauHaTel TOUKHU U 7 7
KOOpJMHATHI BEKTOPA.
§ 2. CxansipHoe 5 5
MIPOU3BE/ICHNE BEKTOPOB.
§ 3. JIBmoKkeHus. 2 2
KonrtponsHas padora Ne7.1 1 1
3aget N7 1 1




Hrorosoe nosropenue

12

12

Htoro

136

136
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
Amumos I A. Anre6pa u Havana ananmsa 10 -11 knacesl. M.: IIpocBemienue
2017 r.
Atanacan JI.C. u np. I'eometpust 10-11 k. M.: IIpocsemienue 2017-2020 r.
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Amumos III.A.Anrebpa u Havana ananu3a 10 -11 kmaccel. M.:TIpocsemienue, 2017
Aranacsa JI.C. u ap. I'eomerpus 10-11 k. M.: Tlpocsemenue 2017-2020 r.
[[Tabynun M.U., TkaueBa M.B.. Jlugaktuueckue MaTepualibl 1o anredpe u
HayanaM aHaimm3a 10 kiacc. M.: IIpocemienue 2017 ¢

®enoposa H.E. TkaueBa M.d. Mertoanueckue pexkomeHnann Muemosuna 2017
T.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Poccwiickas anextponHas mkoda https://resh.edu.ru/

bubmmoreka IHOK https://m.edsoo.ru
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