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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo mpeamery «MaremaTtuka» st 60a30BOrO0 M YIIIyOJEHHOTO YPOBHS
nperogaBanuss B 10-11 k. coctaBieHa B cootBercTBHM ¢ TpeboBanusimu PI'OC k cTpykType u
pe3ysbTaTaM OCBOEHHS OCHOBHBIX 00pa30BaTEeIbHBIX IPOTrPaMM CPEAHEro 0011ero oopa3oBaHusl.

Llens ocBoeHust mporpammbl 0a30BOT0 YpOBHsSI — 00ecre4eHHe BO3MOXKHOCTH HCIOJIb30BaHUS
MaTeMaTUYECKUX 3HAHUN U YMEHHI B IOBCETHEBHOM KU3HU U BO3MOKHOCTH YCIEIIHOTO MPOJIOJIKEHHUS
00pa3oBaHus 1O CIEIHATBLHOCTSM, HE CBSI3aHHBIM C TIPUKIIATHBIM UCIIOIh30BAHUEM MAaTEMATHUKU.

Iesnb ocBOEHUs ImpOrpaMMbl YrilyOJIEHHOIO YPOBHS: 00ECHEUEHHE BO3MOKHOCTU YCHEIIHOTO
MPOJOJDKEHUST OOpa3oBaHMs IO CIHEIHUAIBHOCTAM, CBSI3aHHBIM C NPUKIATHBIM HCIOJIH30BAHUEM
MaTeMaTHKH, a TaK K€ OCBOECHHUE IIpeIMeTa Ha BBICOKOM YPOBHE I CEPbE3HOTO U3YUEHUSI MATEMaTUKU
B By3€ U OOpeTeHHe MPaKTUYECKHMX YMEHHM M HaBBIKOB MAaTEMaTHYECKOIO XapaKTepa, HEOOXOIMMBIX
JUIS yCIIEUTHOM Ppo(eCcCHOHAIBHON e TEIbHOCTH

Padouasi mporpamma nmo marematuke 1Jsi odyyarommxcs 10-11 kiaccoB pa3pa6oTraHa HAaOCHOBe
CJIeIyI0IIUX JOKYMEHTOB:

1. denpepanbHBIN TOCYIaPCTBEHHBINH 00pa30BaTEebHBINA CTAHIAPT CPEAHETO O0IIEero 00pa3oBaHus,
YTBEpP)KIICHHBIN TprKazoM MuH#cTepcTBa 00pa3zoBanus U Hayku PD ot 17.05.2012 Ne 413 (B
pen. ot 29.06.2017)

2. TlpumepHas oCHOBHas o00IIeoOpa3oBareIbHas MpOrpaMMa CpeAHEero oOmero o0pa3oBaHUs
(TTpotokout ot 28.06.2016r. Ne 2/16-3)

3. Marematuka: anrebpa M Hadajla MaTEeMaTHYECKOTO aHaiIHW3a, reomeTpus. AnreOpa W Havaia
Maremarndeckoro aHanm3a. 10 kimacc [0a30BbIi W YIIyOJIGHHBIH YPOBHH]|: METOAMYECKOE
nocobwue ms yautens / A.I'. Mopakosud, I1.B. CemenoB. — M.: Muemo3una, 2017,

4. Maremaruka: anrebpa W Hayajla MaTEMaTHYECKOTO aHaiau3a, reoMeTpus. AnreOpa W Havaia
MareMatudeckoro aHanmsa. 11 kimacc [0a30BbIi W YIIyOJIEHHBIH YPOBHH]|: METOAMYECKOE
nocobwue ms yautens / A.I'. Mopakosud, I1.B. CemenoB. — M.: Muemo3una, 2017,

5. Pabouas mporpamma kypca «Maremaruka: Anrebpa ¥ Hayajla MaTE€MaTHYECKOrO aHajH3a.
I'eomeTpusi» (yriyOsneHHBIH YpOBEeHB) K npeameTHou tuauu yaeOHukoB JI.C. Aranacsa 10-11
kinaccel. /| COopuuk pabouux mporpamm. I'eomerpust (coct. T.A. Bypmucrtposa) - M.:
[Ipoceemienue, 2018.

Hcnoab3yemblie yueOHUMKH:

1. MaremaTuka: anreOpa W Havaja MaTeMaTH4YeCKOro aHalu3a, reomMerpus. AnreOpa W Havaia
maremarndeckoro ananmmsza. 10 ximacc. Y4eOHMK msi 00mieoOpa3oBaTeNbHBIX OpraHU3aLUi
(6a30BbIit U yryoneHHsbl ypoBHH). B 2 yacTsx; nmoxa pea. A.I.Mopakosuua. - M.: MHeMo3uHa,
20109.

2. Maremaruka: anreOpa M Hadajga MaTeMaTHYECKOTO aHain3a, reoMeTpus. AireOpa M Hayaia
MaTeMaTudeckoro aHanmusa. 11 kmacc. YueOHMK Ui 0OmieoOpa3oBaTeNbHBIX OpraHU3alui
(6a3oBbIi U yrnyOneHHbl ypoBHH). B 2 yacTax; nox pen. A.I'.Mopakosuua. - M.: MHemMo31Ha,
20109.

3. Marematuka: anrebpa 1 Hadajla MaTeMaTHYECKOro aHajiu3a, reometpus. I'eomerpus. 10-

11 xnmaccel. YueOHMK Ui 00IIeoOpa30oBaTeNIbHBIX OpraHu3aluii: 0a3oBBIA U yriyOneHHBIN
YPOBHU / J.C. ATtaHacsH. — M.: ITpocsemienue, 20109.



Mecto npeamera B y‘leﬁHOM IJIaHe

Mo aynb/kitacc 10 k1. 6azoBeiii | 11 ki1. 6a30BbIiI 10 & 11 k.
yrayOIeHHbII yrayOneHHbIN
AunreOpa u Hau. 84 84 136 136
Mart. aHaJIHu3a
I'eomerpus 52 52 68 68
HUTOI'O 136 136 204 204

Jlia usydyenus npeamera «MaTtematrnka» Ha 6a30BOM YpOBHE OTBOAUTCS 4 y4eOHBIX yaca
Hemenmro B 10—11 kmaccax: Ha wW3ydeHue anreOppl W Hadaja MaTeMaTHYECKOTO aHaIHu3a
OTBOAUTCS 3 y4eOHBIX Yaca B HEJENI0 B NEPBOM IOJYTOJUM M 2 Yaca B HEJEIO0 BO BTOPOM
MIOJTyTOJTUH, Ha U3y4eHHE TeoMeTpur 1 Jac B HE/lENI0 B MEPBOM IOMYTOJMH U 2 Yaca B HEJEIO
BO BTOPOM ITOJTyT'OJTHH.

Jns wm3ydeHuss npeamera «MaremaTnkay Ha YrIyONEHHOM YpOBHE OTBOIHUTCS 6
yaeOHbIX yacoB Henmenmto B 10—11 kimaccax: Ha m3ydeHue anreOpbl M Havyal MaTEMaTHYECKOTO
aHanM3a OTBOAUTCS 4 ydeOHBIX Yaca B HEJENI0, HA W3y4CHHE T€OMETPUH - 2 4Yaca B HEJEIIO B
TEUEHNE KaKJIOTO To/1a OOyJIeHHS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA MATEMATHUKA
N3ydenne wmaTeMaTMku B CTapliedl MmIKojde JaE€T BO3MOXKHOCTh
00y4aIoUUMUCS CIEIYIOIIUX PE3YIbTaTOB.
JInyHOCTHBIE!
1)bopmynupoBaHue U OOBSICHEHHE COOCTBEHHOM TMO3MIMH B KOHKPETHBIX CHUTYalMsIX
OOLIECTBEHHOM J>KM3HM HAa OCHOBE IOJYYEHHBIX 3HAHUW C TO3ULMM HOPM MOpaliu |
o0l1edesoBeueCcKrX IEHHOCTEH, TpaB U 00A3aHHOCTEH rpakJaHuHA
2) copMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd; KPUTUYHOCTb MBIINUICHUS, YMEHHE pPAaclO3HaBATh JIOTMYECKH HEKOPPEKTHbIE
BBICKa3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (haKTa;
3) TOTOBHOCTP M CHOCOOHOCTH BECTH JAMAJIOr C JAPYTMMHU JIIOJABMH, JOCTHraTh B HEM
B3aMMOTIOHUMAaHUS, HaXOUTh 00IIKeE e U COTPYAHUYATD IJIS UX JOCTUKEHUS;
4) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHUKAMH, JETbMU MJIAJIIIETO BO3PacTa, B3pOCIBIMU B
00pa3oBaTeNbHOM, 0OIIECTBEHHO MOJIE3HOM, y4eOHO-HUCCIEeI0OBATENIbCKON, TPOSKTHOM U IPYTHX
BH/IAX JIEATEIbHOCTH;
5) rOTOBHOCTbH U CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, HA MPOTSHKEHUN
BCEeW JKM3HHM; CO3HATEJbHOE OTHOLIEHHWE K HENpephIBHOMY OOpa30BaHHI0 KaK YCJIOBHIO
yCIIeUTHOM npodeccnoHalbHOM 1 00IIECTBEHHON AEATEIbHOCTH;
6) ScTeTHYecKOoe OTHOIIEHHUE K MHpPY, BKIIOYas 3CTETUKY ObITa, HaydHOTO M TEXHHYECKOTO
TBOPYECTBA;
7) oco3HaHHBIM BBIOOP Oymymied mpodeccu M BO3MOXKHOCTEH pealu3aliid COOCTBEHHBIX
KU3HEHHBIX IUTAHOB; OTHOIIEHHWE K MPOo(ecCHOHANBHON AeATEeNbHOCTH KaK BO3MOXHOCTHU
y4yacTUsi B PEUICHUH JHUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npobiuem.
MeranpeaMeTrHsble:

JOCTHXXCHUA

1) HaxomWTh W W3BJIEKaTh WH(POPMALMIO B PA3IMYHOM KOHTEKCTE; OOBSCHITH M OMNHCHIBATH
SIBJICHHSI HA OCHOBE MOJY4Y€HHOW MH(pOpMAalUY; aHAIU3UPOBaTh U MHTEIPHUPOBATH MOJTYYEHHYIO
uHpopmanuoo; (HopMyaUpoBaTh NpoOIeMy, HHTEPIPETHPOBATh W OLEHUBATh €&; JenaTh
BBIBO/IbI, CTPOUTH MPOTHO3BI, IIpeUIaraTh MyTH pEIICHUS;




2) YyYMCHHE CaMOCTOSATENIHO ONPEACNATh LEIH JICITEIBHOCTH M COCTABISTH  IUIAHBI
NESTEIbHOCTH;  CaMOCTOSATENIbHO  OCYILECTBJIATb, KOHTPOJUPOBATH M  KOPPEKTHPOBATh
JESITENIbHOCTD; UCII0JIb30BAaTh BCE BO3ZMOXKHBIE PECYPCHI JUISl JOCTHKEHUS ITOCTABJICHHBIX LI
U pealn3aluy IUIaHOB IS TEbHOCTH; BEIOUPAThH YCHEIIHBIE CTPATETHH B PA3IUYHBIX CUTYAIHSIX;
3) yMeHHME TPOJYKTHBHO OOMIAThCA M B3aUMOJICHCTBOBaTH B IPOIECCE COBMECTHOM
NESTEIbHOCTH, YYUTHIBaTh [O3MLIMU JPYTUX YYaCTHHUKOB JIEATENbHOCTH, 3(P(HEKTUBHO
pasperars KOHMINKTHI,

4) BrajgcHUWE HABBIKAMU TIO3HABATEJBHOW, Y4eOHO-HMCCIICIOBATEILCKOW U IPOCKTHOM
NESITEIbHOCTH, HaBbIKAMM  pa3pelleHHuss 1podieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IOUCKY METOJ0B PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO

Pa3IMYHbIX METOJIOB ITO3HAHUS;

5) TrOTOBHOCTP M CIOCOOHOCTH K CaMOCTOSTENLHON HMH(POPMAIMOHHO-IIO3HABATEIHHOM
JEeSITeIbHOCTH, BKJIIOYash YMEHUE OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAX HH(MOpMAalNH,
KPUTHYECKH OLIEHUBAaTh M MHTEPIPETUPOBATh HHPOPMAIUIO, MOIYYaeMYI0 HU3 pa3IMYHbIX
HCTOYHUKOB;

6) yMeHHE HCIIOJIb30BaTh CpPEACTBA WH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHIA
(manee — HUKT) B perieHnr KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1ad C
coboIeHneM TpeboBaHMi SPrOHOMUKH, TEXHUKH 0€30TacHOCTH, TUTHCHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHON OE30M1aCHOCTH;

7) BAagcHUE A3BIKOBBIMHU CPEJICTBAMU — YMEHHE SICHO, IOTHYHO M TOYHO HM3JIaraTh CBOIO TOYKY
3peHusi, UCTOJIb30BaTh a/IEKBaTHbIE SI3bIKOBBIE CPEJICTBA;

8) BiajcHUE HABBIKAMH MMO3HABATEILHON pedIeKCUH KaK OCO3HAHHUS COBEPIIAEMbIX JICHCTBUI U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3yAbTAaTOB M OCHOBAHUMW, T'PAHMI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX ITO3HABATENBHBIX 3a/1a4 U CPEJCTB UX JOCTHKEHMUSI.



IIpenmeTrHble pe3yJibTaThI:

ba3oBrlii ypoBeHb

Yray0/eHHblil ypOBeHb

BbInycKHUK HAY4YHTCS

BbinyckHUK MOJIYYUT
BO3MOKHOCTh HAYYUTHCHA

BbINYCKHUK HAYYHTCS

BbInyCKHUK MOJIyYUT
BO3MOKHOCTh HAYYHTHCS

IMeaun ocBoeH

HHA IpeamMeTa

s ucrionp3oBaHus B
TIOBCEIHEBHOM KU3HHU U
oOecreyeHns BO3MOKHOCTH
YCHENTHOTO TPOJI0JKEHHUS
00pa3zoBaHMs MO CHEIUATBHOCTSIM,
HE CBSI3aHHBIM C MMPUKJIATHBIM
HCIIOJIb30BAHMEM MaTEMATUKHU

Jna pazeumus mvluiieHus,
UCNONb308AHUS 8 NOBCEOHEBHOU
JHCUZHU U 0DecnedeHus
B03MOINCHOCIU YCNEUWHO20
npoooIdceHUss 00PA308aHUsL NO
CNeYUaIbHOCMAM, He CEA3AHHbIM C
NPUKTAOHBIM UCNOTb308AHUEM
Mamemamuxu

Jl1s1 ycriemHoro npoaomKeHust
00pa3zoBaHus 1O
CHEIHNAILHOCTSIM, CBSI3aHHBIM C
MPUKJIATHBIM UCIIOJIb30BaHUEM
MaTeMaTHKU

s obecneuenust 603MONCHOCU
VCREeWH020 NPOOOINHCEHUS
0bpazosanus o
CReYUaIbHOCHSIM, C8A3AHHbIM C
ocyuecmenieHuemM Hay4Hou u
uccne008amenbeKoul
dessmenvHocmu 6 obaacmu
MAMeMamuKu U CMENCHbIX HAYK

TpebGoBanus Kk pe3yjabTaTam

Inemenmol meopuu MHoOscecme u MaAmMemamuyecKkoil 102uKu

— OmnepupoBath Ha 0a30BOM
YPOBHE MOHITUSMHU: KOHEYHOE
MHOJKECTBO, 3JICMEHT
MHOJKECTBA, TIOJJMHOXKECTBO,
nepeceueHe u 00beTMHCHNE
MHOJKECTB, YHCIIOBBIE
MHOJKECTBA Ha KOOPIUHATHOM
MPSIMO¥, OTPE30K, UHTEPBAJL,

— omnepupoBarh Ha 0A30BOM
YPOBHE MOHSTUSIMHU:
YTBEPKJCHUE, OTPUILIAHUEC
yYTBEPKACHUS, UCTUHHBIC U
JIOKHBIE YTBEPKICHHUS,
MIPUYKHA, CIIEACTBHUE, YACTHBIN
ciydail oOIIero yTBepKaIeHus,
KOHTpPIPUMED;

— Onepuposams NOHAMUAMU.
KOHeuHOoe MHOJCecmao,
9/1eMeHm MHOICeCcmad,
NOOMHOIICECMB0, nepeceueHue
U 00BEOUHECHUE MHONCECNS,
YUCTI08ble MHONCECN8A HA
KOOPOUHAMHOU NPAMOLU,
ompe30K, uHmepaai,
NOJIYUHMEPBAI, NPOMEHCYNOK
C 8bIKOJIOMOU MOUKOU,
epaghuueckoe npeocmasieHue
MHOICECm8 Ha KOOPOUHAMHOU
NJIOCKOCIU;

—  onepuposamb
NOHAMUAMU:
ymeepaicoenue, ompuyauue
VMBepIHCOeHUsl, UCHUHHbIE U

— CB000HO OTIEPUPOBATH
MOHITUSIMU: KOHEUHOE
MHO>KECTBO, JIEMEHT
MHO>K€CTBa, TIOJIMHOXKECTBO,
nepeceyeHue, 00beJMHEHNE U
Pa3HOCTh MHOYKECTB,
YHCIIOBbIE MHO>KECTBA Ha
KOOPJMHATHOU MPSIMOiA,
OTpE30K, UHTEpBaJ,
MOJIYMHTEPBaJ, IPOMEKYTOK C
BBIKOJIOTON TOYKOM,
rpaduueckoe npeacTaBieHUue
MHOECTB Ha KOOPJIMHATHOMI
MJIOCKOCTH;

— 3aJaBaTh MHOXECTBA
NEePEUYUCIICHUEM U

Jlocmuoicenue
pe3yrbmamos paszoena l,
onepuposamsv NOHAMuUeM
onpeoeneHus, OCHOBHbIMU BUOAMU
onpeoenenutl, OCHOBHbIMU BUOAMU
meopem,

HOHUMAMb CYMb
KOCBEHHO20 00OKA3AMENbCMed,
onepuposams NOHAMUAMU
CYEMHO20 U HeCHemHO20
MHOHCECm8a;

NPUMEHAMb Memoo
Mamemamuyeckol UHOYKYUU Ois
NpOBeOeHUsl PACCYHCOEHULL U
00KaA3amenbCms U npu peuenuu
3a0au.




HAXOJUTh TepecedeHrne u
00beTMHEHNE ABYX MHOXECTB,
MPEJCTAaBICHHBIX TPaPUUECKH
Ha YUCJIOBOU NPSIMOM;

CTPOUTH HA YUCIIOBOM IPSIMOU
MIOAMHO>KECTBO YHUCIIOBOTO
MHO>KECTBA, 33JJaHHOE
MIPOCTEHIITIMHA YCIIOBUSMU;
pacrno3HaBaThb JIOXKHBIE
YTBEPKICHHS,  OINIMOKH B
paccyX/IeHusX, B TOM
4luclie C  HUCIOJIb30BaHUEM
KOHTPITPUMEPOB.

NOBCEOHEBHOU JHCU3HU U NpU

usyueHuu opyaux npeomemos:

HCII0JIB30BaTh YHCJIOBBIC
MHOKECTBA Ha KOOPJIWHATHOU
NPpAMOM VIS OIIMCAHUS
peanbHBIX MIPOIIECCOB u
SIBJICHU;

MIPOBOJIUTH JIOTHYECKHE
pacCy)KJIeHHsT B  CHTYyaIUsIX
ITOBCCAHEBHOM JKM3HHU

JIOICHBIE YMBEPHCOEHUS,
npuduHa, creocmeue,
YACMHBLU CIYYall 0oue2o
VMBepHCOeHUsl, KOHMPRPUMED,
npogepsams NPUHAONIEHCHOCHb

NeMEHMA MHOICECMBY;
Haxooums  nepecevenue  u
0bveouHenue MHOJCECMS, 8
MoM 4qucie npeocmasieHHbIX
epaguuecku  Ha  YUCI080U
npAMOU U HA KOOPOUHAMHOU
NJIOCKOCMU;

npoeooums  0OKa3amesbHble
paccyscoenus ons
000CHOBAH S ucmuHHOCMU
YMEepHCOeHU.

NOBCEOHEeBHOU JHCUSHU U NpU
usyueHuu opyaux npeomemos.

uUcnoIvL308ams yucnogvle
MHOICECmsa Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NI0CKOCTU
0Nl ONUCAHUSL ~ PealbHbIX

npoyeccos u si8eHull,
nposooums  0OKa3amesbHbvle
paccysicoenus 6  CUMyayusix
NOBCEOHEeBHOU  JICU3HU,  NpU
peutenuu  3a0ay U3z Opyaux
npeomemos

XapaKTePUCTUUECKUM
CBOMCTBOM,;

OTNIEPUPOBATH MOHATUIMH:
YTBEPKJICHHE, OTPHUIIAHUE
YTBEPKJICHUSI, ICTUHHBIC U
JIO’KHBIC YTBEPKICHUS,
MpUYHMHA, CTIEACTBUE,
YaCTHBIN Cllydaid o0miero
YTBEPKJICHUSI, KOHTPIIPUMED;
MPOBEPSITh  MPUHAIIICKHOCTD
2JIEMEHTa MHOECTBY;
HaXOJIUTh MepeceYeHue 1
00BbeIMHEHNE MHOXKECTB, B
TOM YHCJIE TIPEACTABICHHBIX
rpadu9YecKy Ha YUCIOBOU
IPSIMOM M HA KOOPJAMHATHOMN
IJIOCKOCTH;

MPOBOJIUTh  JIOKa3aTEeIbHBIC
paccyxJIeHHs JiliE:
000CHOBAHHUS HCTUHHOCTHU
YTBEPIKJICHHIA.

B noeceownesnoti sicusnu u npu
U3yHeHuu opyeux npeomemos.
UCII0JIb30BATh YHCIIOBBIE
MHO’KECTBa Ha KOOPJMHATHOM
NpsAMOM U Ha KOOPAMHATHOM
IUIOCKOCTH U1 OINHUCAHUS

peaIbHbIX MPOIIECCOB u
SIBIICHUI;
IIPOBOJUTH JOoKa3aTelIbHbIE

pacCy:xKaAcHuaA B CHUTyallUdX
MMOBCETHEBHOM JKU3HH, IIpU
pemicHun 3aJa4 U3 JpYIrux

— B noeceonesnou srcusnu u
npu usydeHuu opysux npeomemos:
UCNOIL3068aMb meopemuxo-
MHOMHCECMEEHHbI  SA3bIK U  A3bIK
JIO2UKU Ol ONUCAHUSL  PealbHbIX
npoyeccog U AGIeHUll,  Npu
peuieHuy 3a0ay opy2ux yueOHuIX
npeomemos




MPEIMETOB

Yucha u ¢ bIPpANHCCHUA

— OmnepupoBarth Ha 6a30BOM
YPOBHE MOHATUSAMH: 1IETI0€
YHCII0, ICTUMOCTD YHCEII,
0OBIKHOBEHHASI IPOOB,
JecsaTu4Has ApoOb,
panroHaIbHOE YHCIIO,
NpUOIMKEHHOE 3HAUCHHE
qHcia, 4acTh, 01,
OTHOIIIEHHE, TIPOIICHT,
MOBBIIICHUE W TIOHW)KCHUE HA
3aJJaHHOE YHUCIIO MTPOIICHTOB,
MacuiTao;

— omepupoBaTh Ha 6a30BOM
YPOBHE MOHATHUSAMHU: JIOTapupM
9HCcia, TPUTOHOMETPUYECKast
OKPYXXHOCTB, TpalycHasi Mepa
yria, BeJIMYUHA yIiia,
3aJaHHOI'0 TOYKOH Ha
TPUTOHOMETPHUYECKOM
OKPYXXKHOCTH, CHHYC, KOCUHYC,
TAHTEHC ¥ KOTAHT'CHC YTJIOB,
MUMEIOIINX MTPOU3BOJIbHYIO
BEJIIMYUHY;

—  BBINOJHATH apuMeTHIecKue
JCWCTBUS C IIEIBIMHU U
palroHaAILHBIMU YHCIIAMHU;

—  BBINIOJIHSTH HECIIOKHBIC
peoOpa3oBaHUs YUCIOBBIX
BBIPAXKEHUH, CO/IepKaluX
CTEIEeHH YHucel, TH00 KOPHU U3
qucen, 1100 Jorapumbl

Cs0600HO onepuposamv
NOHAMUAMU. Yeloe YUCTO,
0enumocmey yucell,
00bIKHOBEHHAsL OPODY,
oecssmuunas 0poow,
PAYUOHATIbHOE YUCTO,
npuUOIUNCEHHOE 3HAYEeHUe
yucna, yacmo, 00,
OmHouleHue, NPoyeHm,
nosviulenue U NOHUMCeHUe Ha
3a0anHOe YUCTIO NPOYEHMO8,
macuimao,

npU8OOUMb NPUMEPbL YUCETL C
3A0aAHHBIMU CEOUCMBAMU
oenumocmu,

onepuposamv NOHAMUAMU:
Jno2apugm uucaa,
MPUSOHOMEMPUIECKAsL
OKPYIICHOCHb, PAOUAHHAS U
2paodycHas mepa yaia,
8eIUYUHA Verd, 3A0AHHO20
MOYKOU Ha
MPUSOHOMEMPULECKOT
OKPYIICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Il08,
UMEIOUWUX NPOU3BOTILHYIO
BEUYUHY, YUCTA € U T,
BbINOIHAMb apu@dmemuiecKue
oeticmeust, couemas yCmmwle u
NUCbMEHHbLE NPUEMDBL,
npUMeHsisi npu

— CB00OJHO OTIEPHPOBATH
HNOHATHUSIMH: HaTypaJIbHOE
YHCII0, MHOXKECTBO
HaTypaJIbHbIX YHCEJI, LIEJI0e
YHCJI0, MHOKECTBO LIEJIBIX
yucen, 0ObIKHOBEHHAs JpO0b,
JeCSITUYHas ApoOb,
CMEIIaHHOE YHUCIIO,
palMOHATILHOE YHUCIIO,
MHO>KECTBO palliOHAIbHBIX
YHCell, UPPaLUOHAIILHOE
YHCII0, KOPEHb CTETIEHU 1,
JIECTBUTEIIFHOE YHCIIO,
MHO3KECTBO JIeHCTBUTEIbHBIX
YHcell, FTeOMeTpuUecKas
MHTEpIIpEeTalMs] HaTypaIbHBIX,
LEJNbIX, PALIMOHAIbHBIX,
JEHCTBUTENBHBIX YHCENT,

— IIOHMMATh U OOBSICHSITH
pa3HuLly MCXKAY MMO3UIIMOHHOM
U HEIMO3UIIMOHHOM CUCTEMaMH
3aIIMCH 4YMCCII,

— IEpPEeBOJMTH YHUCIIA U3 OJTHOU
CHCTEMBI 3aIUCH (CHCTEMBI
CUMCIICHUS) B IPYTYIO;

— JOKa3bIBaTh U UCIIOJIb30BATh

Jocmuoicenue pezynibmamog
pazoena |,

C80000HO Onepuposams
YUCTIOBLIMU MHOIHCECEAMU
npu peweHuu 3a0ay,

norumamsv npuduUrHvl U
OCHO8HbLE Uoeu pacuiupeHus
HYUCTIOBbIX MHOJCECMSEB,

61a0emsb OCHOBHbIMU
NOHAMUAMU MeopUl
oenumocmu npu peueHuu
CMAaHOApmMHbLIX 3404y

umems b6azoswle
npeoCmasieHusi 0 MHONCECHEe
KOMNJIEKCHBIX YUCEJL,

C80O00HO BbINOIHAMb
mooicoecmeentvle
npeobpazosanus
MPUSOHOMEMPUUECKUX,
Jo2apugpmuieckux,
CMENeHHbIX BbIPANCEHULL,

e1adems Gopmynoi buHoma
Hvromona;

ymenib 6blNOJIHAMb 3ANUCH
qucia e 7’1031/11/;1/10HH01/7




qHCell;

CpPaBHMBATh PAallMOHAJIbHBIE
qrclia MeXIy co00i;
OILICHUBATh U CPABHUBATD C
palOHaIbHBIMU YUCIIAMU
3HAYEHUS LEJIbIX CTENEeHEN
4yucell, KOPHEH HaTypaJbHOU
CTETIeHU U3 YHUCell,
Jorapru(MoB YKCeN B TPOCTHIX
ClIydasx;

n300pakaTh TOUKAMH Ha
YUCJIOBOW MPSMOU LENbIE U
paloHaIbHbIEC YHCTIA;
n300pakaTh TOUKAMH HA
YUCJIOBOW MPSMOM LENbIE
CTETEeHU YHCell, KOPHU
HaTypaJbHOW CTEICHU U3
qucel, JIorapu(Mbl YUCEI B
MPOCTHIX CIYYasX;
BBITIOJIHATH HECJIOKHBIE
npeoOpa3oBaHUs LIEIbIX U
JIPOOHO-PALIMOHATBHBIX
OYKBEHHBIX BBIPa)KEHUI;
BbIpaXkaTh B IPOCTEUILIUX
ClIy4asiX U3 paBEHCTBA OJHY
MIEPEMEHHYIO Yepe3 IpPYyrue;
BBIYUCIIATH B IPOCTHIX CIIydasix
3HAUYEHMS YUCIIOBBIX U
OYKBEHHBIX BBIpAXKEHUH,
OCYIIECTBIISAS HEOOXOIUMbIE
IIOJICTAHOBKHU U
npeoOpa3oBaHus;
n300paXkaTh CXeMaTHUECKU

Heobxooumocmu
BbIUUCUMETIbHbLE
ycmpoucmaea;

HAxX00ums 3HA4eHUsi KOPHsL
HAmMypanibHoU cmenetu,
cmenenu ¢ payuoHaIbHbIM
nokaszameinem, o2apupma,
UCNOL3YS NpU
Heobxooumocmu
BbIUUCUMETIbHbLE
ycmpoucmea;

NONIb308AMbCS OYECHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npo8ooUMb NO U36ECIHbIM
Gopmynam u npasunam
npeobpazoearus OYK8eHHbIX
BLIPAdICEHULL, BKTIOUATOUJUX
cmenenu, KOpHu, 102apughmol
U mpucoHomempuyecKkue
GdyHkyuu;

HAX00UMb 3HAYEHUS YUCTIOBbLX
U OYKBEHHBIX 8bIPANCEHULL,
ocywecmaesisi Heooxooumoie
NnooCmanoexu u
npeobpazoeanus;
uz006padcamv cxemamuyecKu
Veou, 8eUdUHA KOMOPO2O
BLIPAJICEHA 8 2PAOYCAX UNU
paouanax;

UCNONB308aMb NPU PeUleHUl
3a0ay mabauynble 3HaAYeHUs
MPUSOHOMEMPULECKUX

IIPU3HAKY IETTUMOCTH CYMMBI
U IIPOU3BENICHUS 11U
BBIIIOJIHCHUY BBIYUCIICHUN U
peueHunn 3a1ay;

BBIIIOJIHATH OKPYTJIEHUE
paHHOHaHLHLIX nu
HPppPAaLMOHAJIBHBIX YHUCET C
3aJaHHOI TOYHOCTHIO;

CpaBHHUBATb HeﬁCTBHTGHLHBIe
YHUCia pa3HBIMH CIIOCO0aMU;

YIOPSIIOYMBATH YUCIIA,
3aIMCaHHEIC B BUJIE
OOBIKHOBEHHOM M NECATHYHOM
IpoOu, YKCIia, 3alMCaHHbIC C
HCIIOJIb30BAaHHEM
apuMeTUIECKOTO
KBaJ[paTHOTO KOPHS, KOpHEU
creneHy 0oJIbIIe 2;

Haxoauth HOJl 1 HOK
Pa3HBIMH CITIOCOOAMH 1
WCITI0JIh30BATh UX MPHU
pEIICHUY 3a/1a4;

BBIIIOJIHATH BEIYUCICHUS U
npeoOpa3oBaHMs BBIPAKECHUH,
coaepKalmx
JIENCTBUTENIBHBIE YUCIIA, B TOM
YUCIIe KOPHU HAaTypaJbHbIX
CTEIICHEM;

cucmeme CHuUcCi1eruA,

NPUMEHAMb NPU peueHuu
3a0ay yenHvle OpooU;

NPUMEHMb NPU PeuleHUU
3004y MHO20YJICHbL C
oeticmeumenbHbIMU U YeablMu
K03 puyuenmamu,

61a0emsv NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMbLU
MHO20YJIeH U NPUMEHSAMb UX
npu peweHuu 3a0ay,

NPUMEHAMb NPU peuleHuu
3a0au OCHOBHYIO meopemy
aneebpuol;

NPUMEHAMb NPU peuleHUU
3a0au npocmetiwiue QyHKyuu
KOMNJIEKCHOU NepemMeHHOU KaK
2eomempuyecKue
npeobpazosanus




yTroJl, BEIMYUHA KOTOPOTO
BBIPA)KEHA B Ipajlycax;

— OLIEHMBATh 3HaKU CUHYCa,
KOCHHYCa, TAHI'€HCA,
KOTaHI'€HCAa KOHKPETHBIX
YIJIOB.

B nosceonesnoii sorcuznu u npu
usyueHuu opyeux y4eomvix
npeomemos:

—  BBINOJTHSTH BEIYHCIICHUS TIPU
pElICHUH 3319
MIPAKTHIECKOTO XapaKTepa;

—  BBITIOJTHATH NMPAKTUYCCKHEC
pacyeTsl ¢ UCTIOTh30BAHUEM
MpU HEOOXOIUMOCTH
CIPaBOYHBIX MATEPHATIOB U
BBIYHMCIIUTENBHBIX YCTPOUCTB;

— COOTHOCHUTH peajbHbIe
BEJTMYMHBI, XapaKTEPUCTUKU
00BEKTOB OKPY’KaIOIIEro MUpa
C UX KOHKPETHBIMU
YHCIIOBBIMH 3HAYEHUSIMU;

— HCIOJb30BaTh METOIbI
OKPYTJICHUS, TPUOIMKEHHS U
MPUKUIKU TIPU PEIICHUN
MPAKTUYECKUX 3334
MOBCETHEBHOM KU3HU

@yHKYULl Yenos;

8bINOIHAMb NEPEBOO BENUYUHBL
yena uz paouanHol mepbvl 8
2paoycHyo u 00pamHo.

B nosceonesnoii orcuznu u npu

U3yyeHuu opyeux y4eOHbix
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIO8bIMU OAHHBIMU NPU
peuieHuu 3a0ay
NPAKMu4ecKoeo xapakmepa u
3a0a4 u3 pasiuyHsix obnacme
SHAHUt, UCNONBL3YS NPU
HeobX00UMOCmuU CNpagoyHble
mMamepuansl u
8bIYUCTUMENbHBLE
ycmpoucmeda;

OYeHUusamv, CpaBHUBAMb U
UCNOIb308aMb NPU PeUleHUU
APAKMUYECcKUx 3a0a4
YUCNI08ble 3HAYEHUS PEeaIbHbIX
8eIUYUH, KOHKPEemHble
YuUCI08ble XAPAKMEPUCMUKU
00bEKMO8 OKPYIHCAIOULe20
mupa

BBITIOJIHATH CTaHJAPTHLIC
TOXIACCTBCHHBIC
npeoOpa3oBaHUs
TPUTOHOMCTPUYCCKHX,
J0rapupMHUUECKUX,
CTCIICHHBIX, UPppalrOHAIILHBIX

BBIPAKECHUM.

B noBcenHeBHOM KU3HU U ITpU
W3Y4YEHUU JPYTUX IPEIMETOB:

BBITIOJTHSTH ¥ OOBSICHSTD
CpaBHEHHE Pe3yJIbTAaTOB
BBIUMCIICHUH TTPH PEIICHAN
NPaKTUIECKUX 3a/1a4, B TOM
qHCIIe TPUOTMKEHHBIX
BBIYHCIICHUI, HCIIOIB3YS
pas3HbIe CIOCOOBI CPaBHEHHI;

3aluCblBaTh, CPaBHUBATD,
OKPYIIATH YHCJIOBBLIC TAHHBIC
PpE€aJIbHBIX BEJIMYUH C
HCII0JIb30BAHUEM Pa3HBIX
CHUCTEM U3MCPCHUS,

COCTaBJISITh U OLICHUBATh
pasHBIMU CcIIOCOOaMU
YHCIIOBbIE BBIPAXKEHUS IIPU
pelLIeHNH PAaKTUYEeCKUX 3a71a4
¥ 337124 U3 JPYTrUuX y4yeOHBIX
IPEIMETOB

YPaGHEHlUl U Hepaesencmea




— Pemate nuHelHbIE YPaBHEHUS
Y HepaBEHCTBA, KBAJPaTHbHIE
ypaBHEHUS;

— pemaTth JorapuMUIEcKue
ypaBHenus Buja log a (bx + C)
= d u nmpocreiiime
HepaBeHCTBa Buza 109 a X < d;

— pemaTh MmoKa3aTelbHbIe
ypaBHeHnus, Buja a®*°= d (rue
d MOXHO MpeJCTaBUTh B BUJIC
CTETEHU C OCHOBAaHUEM &) U
MIPOCTEMIINE HEPABEHCTBA
Buga 8'<d (rme d MOXHO
MPEJCTaBUTh B BUJIC CTETICHH C
OCHOBaHHEM a);.

— TIPUBOJHUTH HECKOJBKO
MPUMEPOB KOPHEN
MPOCTEUIIETro
TPUTOHOMETPHUUYECKOTO
ypaBHEHHUS BUA: Sin X = @,
cosx=a,tgx=a,ctgx=a,
rze a — TabJauyHOe 3HaYeHue
COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON

GyHKIHH.

B nosceonesnoti sorcusnu u npu
usyuenuu opyeux npeomemos:

— COCTaBJISTh U PEIIaTh
yYpaBHEHUS U CUCTEMBI
ypaBHEHUH MIPH pelIeHUN
HECJIOKHBIX MMPAKTUIECKIX
3a/au

Pewamyv payuonanvhuie,
nokaszameinbHvle U
Jloeapugmuieckue ypagHeHusl
U HepaseHcmea, npocmeuuiue
uppayuoHaibHvle U
mpuecoHomempuyecKue
VPasHeHUsl, HepaseHCmed U Ux
cucmemol,;

UCNONIL3068aMb MEMOObl
peulenus ypasHeHu:
npusedeHue K 8udy
«npousseoenue pasHo HYIo»
UNU «4ACMHOE PABHO HYTIOY,
3aMeHa nepemMeHHbIX;
UCNOIbL308aMb MEMOO
UHMepPBanos OJisl peuletusl
Hepagencma,

ucnov3o08ams epaguieckuii
Memoo 015 NPUOTUINCEHHO2O
peutenus ypagHeHull u
Hepagencma,

usobpasicamo Ha
MPULOHOMEMPUYECKOT
OKDYIHCHOCINU MHOHCECTBO
pewienHull npocmeutux
MPUSOHOMEMPUYECKUX
VpasHeHull U HepaseHCma,
8bINOIHAMb OMOOP KOPHell
VPAGHeHUll Ul peuleHul
Hepagencma 6 COOmeemcmaul
¢ OONOTHUMENIbHbIMU
VCA0BUAMU U OCPAHUYEHUSIMU.

CB00OAHO ONIEPUPOBATH
HNOHATUSIMH: YPaBHEHHUE,
HEPaBEHCTBO, PAaBHOCUIIbHBIC
ypaBHEHHS U HEPAaBEHCTBA,
ypaBHEHHE, SBIISIOMICECS
CIICZICTBHEM JIPYTOTO
ypaBHEHHUS, YPaBHEHUS,
pPaBHOCHIIbHBIE HA MHOXECTBE,
paBHOCHIIbHBIE
npeoOpa3oBaHus ypaBHEHUH;
pemaTh pa3HbIe BUIBI
yYpaBHEHHI U HEPABEHCTB M UX
CHCTEM, B TOM YHUCIIE
HEKOTOPBIEC ypaBHEHUS 3-U U
4-i1 creneHelt, ApoOHO-
parnroHaTbHBIC H
UppalntoHabHbIE;

OBJIAJZICTh OCHOBHBIMM THUIIAMU
NOKa3aTeJbHBbIX,
Jorapu(MHUIECKUX,
UppalMOHAIIbHBIX, CTETIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJIaMH UX
peLIeHU U IPUMEHATh X
IpY PELICHUH 33/1a4;
IpUMEHSATH Teopemy besy k
PELICHUIO YPaBHEHUI;
IpUMEHSATH TeopeMy Buera
JUIsl PEeLIeHUs] HEKOTOPBIX
YpaBHEHMI CTETIEHU BbIIIE
BTOPOW;

HOHUMATh CMBICI TEOPEM O
PaBHOCHIIBHBIX U

—  Jlocmuoicenue pe3ynbmamos
pazoena |,

—  C80000HO onpedensms mun u
8b1OUPAMb MEMOO peuleHUst
NOKA3amelbHbIX U
J102ApUPMUYEeCKUX ypasHeHUll
U HepaseHcms,
UpPayUOHANIbHBIX YPAGHEHU U
Hepagencms,
MPULOHOMEMPUUECKUX
VpasHeHuil U HepageHCms, ux
cucmem;

—  c80000HO peurams cucmembl
JUHEUHBbIX YPABHEHUL,

— pewiams OCHOBHblE MUNDbL
VpasHeHull U HepageHcms ¢
napamempamu,

—  NpUMeHAMb NpuU peuleHuu
3a0ay




B nosceonesnoui socusnu u npu

u3yueHuu Opyaux yueOHvix
npeomemos:

COCmMasiaims u peuiams
VpasHeHus, cucmembl
VpasHeHull U HepaseHCmsea npu
peweHuu 3a0a4 opyaux
VUEOHBIX NPEeOMEemos,
UCNONb308aMb YPABHEHUS U
HepaseHcmaa 071 NOCMPOeHUs.
U UCCIe008aHUSA NPOCMEUUUX
Mamemamuyeckux mooeneu
PEeanbHbIX CUmMyayuil Uiy
NPUKIAOHBIX 3A0ay;

yMemb UHMepPnpemupo8ams
NOIYYEHHbIL NPU peuleHUU
VPasHeHUsl, HepaBeHCmed Ulu
cucmembl pe3ynbman,
oYeHusamsy €20
npasoonoooodue 6 KOHmeKcme
3A0AHHOU PeanrbHOU CUmyayuu
UNU NPUKIAOHOL 3a0a4u

HEPABHOCUIILHBIX
npeoOpa3oBaHUSIX YPaBHEHUN
U YyMETh WX JJOKa3bIBaTh;
BJIAJICTh METOJIAMH PELICHHS
YpaBHEHUM, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATH
METOJT PEIICHUS U
000CHOBBIBATh CBOU BBIOOD;
UCTIOJIb30BaTh METO]T
WHTEPBAJIOB JUTSI PEIICHUS
HEPaBEHCTB, B TOM YHCIIC
JIpOOHO-palIMOHATIEHBIX U
BKJIIOUAIONINX B ce0s
UppanroHaTLHbIE
BBIPKCHUS;

pemiatp anredpanyeckue
yYpaBHEHHS U HEPaBEHCTBA U
UX CHCTEMBI C TTapaMeTpaMu
anreOpanvecKuM u
rpaduIecKuM METOIaMU;
BJIAJICTh Pa3HBIMU METOJIaMHU
JI0Ka3aTeIbCTBa HEPABCHCTB;
pelaTh YypaBHEHHS B LIEJbIX
qHciax;

n300pakaTh MHOKECTBA Ha
IUIOCKOCTH, 3a/1aBacMbIe
YpaBHCHUSIMH,
HEPAaBEHCTBAMHU U HX
CHCTEMaMH,

CBOOOHO UCTIONB30BATh
TOKJIECTBEHHBIC
npeoOpa3oBaHUsl IPU
pellIeHNnU YpaBHEHHUH U




CUCTEM YpaBHEHUI

B nosceounesnoti sorcusnu u npu
U3y4eHuu opy2ux npeomemos.
COCTABJISATD U PEIIaTh
ypaBHEHUsI, HEPABCHCTBA, UX
CUCTEMBI IIPH PEIICHUU 3a/1a4
JIPYTUX yIeOHBIX IPEIMETOB;
BBITIOJTHSATH OIICHKY
NPaBIOTIOI00MS pe3yIbTATOB,
MOJTy4aeMBIX TIPU PEIICHUN
Pa3JINYHbIX YPaBHEHUH,
HEPABEHCTB M UX CUCTEM IPH
pEIICHHUH 331a9 PYTHX
y4eOHBIX MTPEMETOB;
COCTABJISAITh U PeIIaTh
yYpaBHEHUS U HEPABEHCTBA C
napaMeTpamu Mpy petieHnn
3a/1a4 APYrux yaeOHbIX
IPEIMETOB;

COCTaBIIATh ypaBHEHUE,
HEPAaBEHCTBO WJIM UX CHCTEMY,
OTIMCHIBAIOIIUE PEATbHYIO
CUTYAIUIO WIH MPUKIIAJHYIO
3a/1auy, HHTEPIPETUPOBATh
MOJIy4YEeHHBIE PE3YIbTATHI;
UCII0JIb30BaTh POrPAMMHBIE
CpEICTBa MPHU PEIICHUN
OT/IEJIBHBIX KJIACCOB
ypaBHEHUH U HEPABEHCTB




Dyukyuu

OnepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSIMHU:
3aBHCHUMOCTH BEJINYHH,
(byHKIUS, apTyMEHT U
3HaueHUE PYHKIUH, 00JIACTh
OTIpE/IeIICHUS] © MHOYKECTBO
3HaueHUH QyHKINHU, Tpaduk
3aBUCHUMOCTH, TpapuK
GbyHKIMY, HYTU QYHKIUH,
MIPOMEKYTKH
3HAaKOMIOCTOSTHCTBA,
BO3pacTaHKe Ha YUCIOBOM
MIPOMEXKYTKE, YObIBaHUE Ha
YHCIIOBOM IPOMEXKYTKE,
HauOoJbIlIee U HANMEHbIIEe
3Ha4YeHHE (PYHKIIMHU Ha
YHCIOBOM IPOMEXKYTKE,
nepuoandeckas QyHKIIUS,
NEepUOJI;

OIepHpoBaTh Ha Ha30BOM
YPOBHE MOHATUAMU: NpsAMast U
oOpatHas
IIPONOPLMOHAIBHOCTh
JMHEeWHas1, KBaJpaTUu4yHas,
norapupmuyeckas u
noka3zaTesbHas QyHKIMH,
TPUTOHOMETPHUUYECKHE
(yukuuu;

pacro3HaBaTh rpaduKu
3JIEMEHTAPHBIX (PYHKIHUIL:
npsiMOit U oOpaTHOM
MPONOPILHOHATIBHOCTH,

Onepuposams NOHAMUAMU.:
3a8UCUMOCTb BETUYUH,
@yHKyus, apeymenm u
3HaueHue hyHKkyuu, 001acmo
onpeoeneHus: U MHOMCECME0
3HaweHull QyHKyuu, epapux
3asucumocmiu, epagux
@dynkyuu, Hyau QyHKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmaniue Ha YUci080M
npomedxicymke, yovieanue Ha
YUCTIO80M NPOMEICYMKeE,
HauboablUee U HauUMeHblULee
3HaueHue hyHKyuu Ha
YUCTOB0M NPOMEICYMKeE,
nepuooudeckas QyHKyus,
nepuoo, YemHas U HeuemHast
Gdynkyuu;

ONepupoBamb NOHAMUAMU:
npsamas u oopammuas
NPONOPYUOHATLHOCTD,
JIUHENIHAS, K8AOpamu4Has,
Jloeapupmuueckas u
NOKA3amenbHask PYHKYuUU,
mpueoHOMempuiecKkue
GyHryuu;

onpeodensms 3HaueHue
@YHKYUU NO 3HAYEHUIO
apeymenma npu pasiudHslx
cnocobax 3a0anus QyHKyuU;
cmpoums 2paguKu u3yueHHbIX

Bnaners nousaTHsAMH:
3aBHCHMOCTD BEJINYHH,
(byHKIUS, apryMeHT U
3HA4YCHHE (PYHKIIMH, 00JIaCTh
OTIpE/ICTICHUSI 1 MHOKECTBO
3HaYeHUU QYHKIUH, rpaduk
3aBUCUMOCTH, TpauK
GyHKUMH, HYIU QYHKIHH,
IPOMEXYTKA
3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YHCIOBOM
IPOMEXYTKE, YObIBaHUE Ha
YHCIIOBOM IPOMEKYTKE,
HauOoJbllIee U HAUMEHbIIee
3HaueHue QyHKINU Ha
YHCIIOBOM MPOMEKYTKE,
nepuoanueckasi QyHKIUs,
NepUO/I, YETHAsI U HeUEeTHAs
GyHKIMH; YMETh IPUMEHSATh
3TH MOHATHUS IPU PELICHUN
3ajad;

BJIQ/IETh MOHITHEM CTEIICHHAs
GYHKIUS; CTPOUTH ee Tpaduk
U YMETh IPUMEHSATH CBOICTBA
CTeNeHHON (DYHKINH MpU
peIlIeHnH 3a1a4;

BJIQ/ICTh MOHITHIMHU
nokasareiabHas QyHKIHUS,
9KCIIOHEHTA; CTPOUTD UX
rpaduKu ¥ yMETh MPUMEHSTh
CBOMCTBA IOKA3aTENbHOU
GyHKIMY IPU pEeLICHUN

- ﬂocmuwceHue pes3yibmamos

pazoena l;

e1adems NOHAMUEM
AcCuUMnmMomul U ymems e2o
NPUMEHAMb NPU peueHuu
3a0auy;

NPUMEHAMb MemOoObl peuleHUs
npocmeuiux
ougpepenyuanbrvix
VpasHeHuli nepeoco U 8Mopo2o
nopsi0Ko8




JINHEMHOM, KBaIPaTUYHOM,
JorapuMUIeCcKOn U
MOKa3aTeNbHON (YHKITHH,
TPUTOHOMETPHUYECKIX

(b yHKIIHIA;

COOTHOCHTB TpauKH
AIIEMEHTAPHBIX (QYHKIUI:
psiMOi U oOpaTHOM
MPONIOPIIHOHAIEHOCTH,
JIMHEWHOM, KBAaJIPaTUYHOH,
norapuMuIecKoit u
MOKa3aTeabHON (DYyHKIHM,
TPUTOHOMETPHUYECKIX
¢byHK1M ¢ popmynamu,
KOTOPBIMHU OHH 33]1aHEI;
HaXOJUTh MO Ipaduky
NPUOIMKEHHO 3HAYCHUS
(GyHKLMU B 3alaHHBIX TOUYKAX;
OTIPeNeNATh 10 rpaduKy
cBolicTBa (PyHKIMH (HYIIH,
IIPOMEXYTKH
3HAaKOIOCTOSIHCTBA,
IIPOMEXKYTKA MOHOTOHHOCTH,
HauOOJIbIINE U HAUMEHbILINE
3HAYCHHMS U T.I1.);

CTPOMTH 3CKU3 rpaduka
(GyHKLUY, YIOBIETBOPAIOLICH
[IPUBEICHHOMY Ha0Opy
yCIOBUH (IIPOMEXYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHue QYHKIUU B
3aJJaHHOUM TOYKE, TOUKH
HKCTPEMYMOB H T.]11.).

@yHryuil;

onucvleams no paguxy u 6
npocmeuuux cay4asnx no
Gopmyne nogedenue u
ceolicmea yHKyuil, Haxooumy
no epaguxy ynxyuu
Haubobwue U HauMeHbuue
3HAYeHUs1;

CMpoums 3CKU3 pagpuxa
@dynKyuu, yoosiemseopsoweri
NnpuedeHHOMy HAbGOpy
VCL08UTL (NPOMENCYMKLU
803pacmanus/yovieanus,
3HAYeHUue YYHKYUuu 8 3a0aHHOl
mouke, MOYKU IKCMPEMyMO8,
acumMnmomul, Hyaiu QyHKyuu u
m.o.);

pewams ypasHeHus,
npocmetiuiue cucmembl
VpasHeHul, UCNONb3YS
ce0UCMEa YHKYUIl u ux
epaghukos.

B nosceonesroii socuznu u npu

uzyueHuu Opyaux y4eOHvIix
npeomemos:

onpeodensimos no epagukam u
UCNONL308aMb OJIsL PEUUEHUS]
NPUKIAOHBIX 3a0ay CBOUCMBA
PEANIbHbIX NPOYECCos U
3asucumocmeti (Haubovuiue u
HauMeHblUe 3HAYeHUs],
NPOMEINCYMKU BO3PACMAHUSL U

3ajad;

BJIAJICTh MOHATHEM
Jorapudmuyueckas QyHKINS;
CTPOUTSH ee rpaduK U yMEThb
IIPUMEHATH CBOWCTBA
JorapupMuUecKoit QyHKIUN
NpY PEUICHUH 337139,

BJIAJICTh MMOHITUSIMHI
TPUTOHOMETPHUYECKHE
(GYHKIMH; CTPOUTH UX
rpaduKu ¥ yMETh IPUMEHSTD
CBOMCTBaA
TPUTOHOMETPHUYECKUX
GyHKUMI pU pelIeHun
3ajay;

BJIAJIETh MMOHITHEM OOpaTHas
(GYHKIUS; IPUMEHSTH 3TO
HOHATHUE NIPU PELICHUH 3a/1a4;
IPUMEHSATH NP PELICHUN
3a/1a4 CBOMCTBA (DYHKIIHIA:
YETHOCTb, IEPHOAUYHOCTD,
OTPaHUYEHHOCTb;

IPUMEHSTH [P PELICHUN
3aj1a4y npeoOpa3oBaHuUs
rpadukoB GyHKUUH;

BJIAJICTh MOHATUAMU YUCIIOBAs
HOCJIe10BATEIbHOCTD,
apudmeTHuecKas u
reoMeTpuYecKasl Iporpeccus;
OPUMEHSTH MIPU PELICHUN
3aJa4 CBOWCTBA U IPU3HAKU
apudMeTHIecKoi u
reOMETPUUECKON ITPOrPECCUi.




B nosceonesnou sorcuznu u npu

U3yueHuu Opyeux npeomemos:

— OIpeAensaTh 1o rpadpukam
CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEMN
(HauOoJIbIITE ¥ HAUMEHBIITHEC
3HAYEHUS], IPOMEKYTKH
BO3pacTaHMsI U yObIBaHMUS,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

— UMHTEpPHpPETHPOBATH CBOKCTBA
B KOHTEKCTE KOHKPETHOMN
MIPAKTHYECKOW CUTyalluu

yovisanus QyHKyuU,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumnmomol, nepuoo u m.n.);
uUHmMepnpemuposams
cBolicmea 6 KOHmeKcme
KOHKPEemHOU NPaKmuyecKoll
cumyayuu,

onpeoensims no epagukam
npocmeuuiue
Xapakxmepucmuxu
nepuooUYecKux npoyeccos 8
ouon02UU, IKOHOMUKE,
My3bIKe, paouocesizu u op.
(amnaumyoa, nepuoo u m.n.)

— B noeceownesHoti scusnu u npu
uU3y4eHuu opy2ux y4eoHvix
npeomemos:

—  ONpEeNeNsATH 1Mo rpadukaM u
UCTIOJIb30BATH JUISI PEIICHHS
IIPUKJIAHBIX 33]1a4 CBOMCTBA
peabHBIX MPOIECCOB U
3aBUCHUMOCTEHN (HauOoJbIINe
¥ HaMEHbININE 3HAUCHHS,
IPOMEXYTKH BO3pAaCTaHUs U
yObIBaHUS (QYHKIIUH,
IPOMEXKYTKA
3HAKOTOCTOSIHCTBA,
ACHIMIITOTHI, TOUKH TIepernoa,
NEepUOJ U T.11.);

— HWHTEpPHpPETHPOBATH CBOKWCTBA
B KOHTEKCTE KOHKPETHOMH
MPAKTUYECKON CUTYAIUH;.

—  ONpEAeIATH 1Mo Tpaduxkam

MPOCTEUIIINE XapAKTEPUCTUKHU
NEPUOINIECKUX MTPOIIECCOB B
OMO0JIOTHH, SKOHOMUKE,
MY3bIKE, PJIUOCBSI3U H JIP.
(ammMTYHQ, IEPUOT U T.11.)

Inemenmeol mamemamuueckKkozo aHalu3d

— OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHATHIMH:
POU3BO/IHAS (PYHKIINH B
TOYKE, KacaTelbHas K
rpaduky GyHKIUY,
MIPOU3BOIHAS (PYHKIIUH;

— ONpeAessTh 3HaYeHUe
MIPOU3BOIHOM (YHKIMH B

Onepupogams NOHAMUAMU.:
npou3z8oo0Has PyHKyuu 8
mouKe, KacamenbHas K
epaguxy ¢yuxyuu,
npou3800Has PyHKyUuU,
BbIUUCTAMb NPOUBOOHYIO
OOHOUIeHA, MHO2OUleHd,
K8AOpPAmHO20 KOPHS,

— Brnaners nmoHsTHEM
OeckoHeYHO yObIBaroIas

TCOMETPUYICCKAs ITPOTPeCCUl U
YMCTh MIPUMCHSTH €ro IpUu
pCUICHUN 3a/1a4;

- MMPUMCHATDH AJId PCUICHHUA
3aZla4 TCOPUIO IMPEACIIOB,

- BJI1aACTh IOHATUAMUA

— Jocmuoicenue
pe3ynromamos pasoena l;

— c60000HO 811a0emb
CMAHOAPMHBIM ANNAPAMOM
MamemMamu4ecko20 aanusa ois

BbIUUCTEHUS NPOUBOOHBIX
@dyHKYUU OOHOU nepeMeHHOU;
— Cc80000HO NPUMEHAMb




TOYKE 110 H300PaKECHUIO
KacaTeJIbHOU K TpaduKy,
IIPOBEACHHOU B 3TOM TOYKE;
pelIaTh HECI0XKHbIE 3a0a4u
Ha MPUMEHEHHUE CBSI3U MEXKIY
IIPOMEXYTKaMU
MOHOTOHHOCTHU M TOUYKAMHU
AKCTpeMyMa (QYHKIHH, C
OJIHOW CTOPOHBI, U
MIPOMEXKYTKaMHU
3HAKOIMOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM ATON (HyHKIMU
— ¢ Ipyrou.

B nosceomnesnoti scusnu u npu

usyueHuu opyaux npeomemos:
MOJIB3YSICh TpaduKamu,
CpaBHUBATh CKOPOCTH
BO3pacTanus (pocra,
TIOBBIIICHUS, YBEITUICHUS U
T.I1.) WJIA CKOPOCTH YOBIBaHMS
(TTageHus, CHIDKEHUS,
YMEHBIICHHS U T.I1.) BEJTHYHH
B peaJIbHBIX IpoOIIeccax;
COOTHOCHTB TpauKH
peabHBIX MPOIECCOB U
3aBHCUMOCTEH ¢ UX
ONHMCAHUSIMH, BKITFOUAOIIMMHU
XapaKTEPUCTUKH CKOPOCTH
n3MeHeHus (OBICTPBIN pocT,
MJIaBHOE MOHIDKEHUE U T.11.);
UCIO0JIb30BaTh IpaduKu
peaNbHBIX TIPOIECCOB IS

NPOU3BOOHYIO CYMMbL
@yHryuii;

—  BLIYUCTSAMb NPOU3BOOHBLE
INIEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUL, UCNONIb3YS
CNpABOYHbBIE MAMEPUATILL,

— uccnedosams 8 NPOCMENUUUX
CYUAAX PYHKYUU HA
MOHOMOHHOCHIb, HAXOOUMb
Haubonvbuue U HauMeHbuLUe
3HAYeHUsl YHKYULl, Cmpoums
2paghuxu MHO20UIeHO8 U
npOCMetUX payuOHAIbHbIX
GYHKYUIL ¢ UCRONIL308AHUEM
annapama Mamemamuieckoo
ananusza.

B nosceounesnoti socuznu u npu
usyueHuu opyaux yueOHwvlx
npeomemos:

—  pewamsv NpuKkiaoHvle 3a0ayu
u3 buonoeuu, uzuUKU, Xumu,
IKOHOMUKU U OpY2UX
npeomemos, cesa3anHHbvle C
uccnedosanuem
Xapaxkmepucmux peaibHulx
npoyeccos, HaxodcoeHuem
HaubONbUUX U HAUMEHbUIUX
3HaAueHUtl, CKOpoCmu u
VCKOpeHUus u m.n.;

—  uMmepnpemuposamso
noJiyuenHvle pe3yibmamol

OCCKOHEYHO OOJIbIINE U
OECKOHEYHO MAaJIbIC YK CIIOBEIC
MOCJICJIOBATEIILHOCTU U YMETh
CpaBHUBATh OECKOHEUHO
0obIIKe ¥ OSCKOHEUYHO MaJjbIe
[IOCJIEI0BATEILHOCTH;

— BJIAJETH HOHATHSIMHU:

POU3BOJIHAS QYHKILIUU B TOUKE,

pOU3BOIHAS (QYHKIINH;

- BBIYUCIIATH IPOU3BOJHBIC

AJIEMEHTAPHBIX (PYHKIUN U UX
KOMOMHAIIWIL;

— uccienoBaTh QyHKIIMN Ha

MOHOTOHHOCTB M S3KCTPEMYMBI;
— CTPOUTH rpapuKu U

IIPUMEHATH K PELICHUIO 33/a4, B

TOM YHCJIE C TapaMETPOM;
— BJIAJICTh MOHITHEM

KacarenbHas K rpaduky QyHKIUHA

U YMETh IPUMEHSITh €r0 MPU
pelIeHNnH 3a1ay4;

— BJIa/IETh MOHITHUSIMU
nepBooOpazHas GyHKIHUS,
OTIpe/IeNIEHHBIN HHTErpall;

— PUMEHSTh TEOpEMY
Herorona—JleitOHuna u ee
CIIEJCTBUS TSl peLICHUS 3a/1a4.

- B noesceonesnoii sorcusnu u

npuU U3yueHuu Opy2ux y4eOHsix
npeomemos.

— peliaTh MpUKIaIHbIe
3a/1auu U3 OMOJIOTHUH, (PU3UKH,

annapam mMamemamuiecko2o
AHAIU3A OISl UCCACO08AHUS
@dyHKYUL U NOCMPOeHUs
epaguxos, 6 mom uucine
uUccne008aHus Ha 8bINYKI0CHb,
— onepuposams NOHAMuUeM
nep8ooopasHoll QyHKyuu 0Jis
peuieHus 3a0ay;

— 0681a0emb 0CHOBHbIMU
ceedeHusMU 00 unmezpae
Hvtomona—Jleiionuya u e2o
npOCmetuiux nPUMeHeHUsX,

— onepuposams 8
CMAHOAPMHBLX CUMYAYUSX
nPOU3BOOHBIMU BLICUIUX
nopsi0Ko8,

— yMemv NPUMEHAMb NPU
peuteHuly 3a0ay c8olcmed
HEeNnpepvi8HbIX (YHKYULL,

— YyMemb NPUMEHAMb NPU
peutenuu 3a0a4 meopemol
Beuepwmpacca,

— YMemb 8bINOIHAMb
NPUOIUICEHHBLE BbIYUCTICHUS
(MemoOobl peutenus ypasHeHull,
8bIYUCTEHUS ONPEOeTeHHO20
unmezpana),

— yMemb npuUMeHamb
NPUNLOdCEeHUe NPOU3BOOHOU U
OnpeoeneHH020 UHme2pana K

peuleHuro 3a0a4
ecmecmeo3HaHusl;
— 61a0emv NOHAMUAMU




peICHr A HECIOKHBIX
MPUKIAJHBIX 3a7a4, B TOM
quCIie Oonpeaensis no rpaduky
CKOPOCTh X0/1a TIpo1iecca

XUMUHU, SKOHOMUKH U JIPYTUX 8Mopas npouzeooHasl,
IIPEIMETOB, CBSI3aHHBIE C 8LINYKIOCMb epaghuxa pyHKyuu u
UCCJIEJOBAaHUEM XapaKTEPUCTUK yMemb uccie0o8ams QyHKYuro Ha
IPOLIECCOB; 8LINYKIOCHb

— WHTEPIPETHUPOBATH

H0JIy4YE€HHBIE PE3YIbTAThI

Cmamucmuxa u meopusn eepwzmuocmeﬁ, JqocuKka u KOM6uHamopul<a




— OImepupoBaTh Ha HA30BOM
YPOBHE OCHOBHBIMHU
OTIHCATEITHLHBIMU
XapaKTePUCTHKAMU
YHCIIOBOTO Habopa: cperHee
apudmeTnueckoe, MeIuaHa,
HauOOJIbIIICe U HANMCHBIIICE
3HAUCHUS;

— OomepupoBaTh HA Oa30BOM
YpOBHE MOHATHSIMHU: 4aCTOTa U
BEPOSTHOCTH COOBITHS,
CITydaifHbIM BBIOOD, OMBITHI C
PaBHOBO3MOKHBIMH
AJIeMEHTapPHBIMH COOBITHSMU;

—  BBIYUCIIATH BEPOSITHOCTH
CcOOBITHH Ha OCHOBE MOJACYETA
YHclla UCXO/I0B.

B nosceonesnoti scuznu u npu
usyueHuu opyaux npeomemos:

— OILIGHUBATh U CPAaBHUBATH B
MIPOCTBIX CIIydasx
BEPOSITHOCTH COOBITUH B
peaNbHOM KU3HH;

— 4YUTaTh, COMOCTABIIATH,
CpaBHHBATh,
HMHTEPIPETUPOBATH B MPOCTHIX
Cllydasix peajbHble JaHHBIE,
MIpe/ICTaBJICHHbBIC B BUJIC
TabIuI, JUarpamm, rpadukoB

Hmemw npedcmasnenue o
OUCKPEMHBIX U HENPEPbIGHbIX
CYYAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
He3A8UCUMOCU CTYYALHBIX
BENUYUH,

umemsv npeocmasienue o
MAmMemMamuyecKom 0OHCUOaHUU
u oucnepcuu CrIy4aunblx
BENUYUH,

umemsv npeocmasienue o
HOPMANbHOM pacnpeoenenuy u
npumepax HOpMaibHO
pacnpeoeieHnblX CIy4aiHblX
BENUYUH,

NOHUMAMb CYMb 3AKOHA
OobUUX YUcen u
8b100POUHO20 MeMOooa
usMepenUst 6epOSMHOCmell;
umMems npeocmasieHue 0o
VCI0BHOU 8ePOSIMHOCMU U O
NOJIHOLL 8EPOMHOCIU,
NPUMEHAMb UX 8 peLlueHUU
3a0ay;

umemsv npeocmasienue o
BAJHCHBIX YACMHBIX BUOAX
pacnpeoeneHull U NPUMEHAMb
Ux 6 peuieHuu 3a0a,

umemv npeocmasienue o
KOppensyuu Cay4atiHblx
8eUYUH, O TUHECUHOU
pezpeccu.

— OnepupoBaTh OCHOBHBIMU
OIHCATEIbHBIMU
XapaKTePUCTHKAMH YHCIIOBOTO
Habopa, MOHATUEM IeHepaIbHas
COBOKYITHOCTH M BEIOOPKOM U3
HEe;

— OTICpPUPOBATH MOHATHSIMH:
4acTOTa M BEPOSATHOCTH COOBITHS,
CyMMa U TIPOU3BEICHUC
BEPOSITHOCTEH, BEIYHCIISITH
BEPOSITHOCTH COOBITUI Ha OCHOBE
IIOJICYETA YHCJIA UCXO0B;

— BJIaJIETh OCHOBHBIMH
MOHITHSIMA KOMOWHATOPUKH U
YMETh UX MPUMEHSTH TIPU
pEIICHUH 33]1a9;

— UMETh MPEACTABICHUE 96
OCHOBaX TEOPHH BEPOSTHOCTEH;
— UMETb MIPEICTABJICHHE O
JTUCKPETHBIX U HETIPEPBIBHBIX
CITyJailHBIX BETMYMHAX U
pacripeneneHusx, o
HE3aBUCHUMOCTH CITy4alHbIX
BEJIUYHH;

— UMETh MPECTABICHUE O
MaTeMaTUYECKOM OKUIAHUHU U
JUCTIEPCUU CITy4allHBIX BEJTUYHH;
— UMETh MPECTABICHUE O
COBMECTHBIX pacIpeaeeHusIX
CIIy4ailHbIX BEJIHYUH;

— MOHUMATH CyTh 3aKOHA
OOJBIINX YUCEN U BBIOOPOYHOTO
METO/1a U3MEPEHUS

— JHocmuoicenue
pe3yrbmamos pasoena |,

- umemos npedcmaeﬂeHue o
cmamucmudecKux cunomesdx u

npogepke CmamucmuiecKoll
2unomeswl, 0 CMamucmuKe
Kpumepus u ee yposhe
3HaUUMOCmu,

— umems npeocmasiexue o

CBA3U IMNUPUYECKUX U
meopemuyecKux pacnpeoeneHull




B nosceonesnou sorcuznu u npu
usy4eHuu opyaux npeomemos:

—  bIYUCIAMb UTU OYEHUBAMb
8epOAMHOCIU COObIMULL 8
PeanbHOU HCUZHU,

—  8blOUpams nooxoosauue
Memoobvl npeocmasieHus u
00pabomKu OaHHBIX,

—  yMemb peulams HeCl0XHCHbIE
3a0auu Ha npuMeHeHue 3aKoHA
OONLUWUX YUCeN 8 COYUOLO2UU,
cmpaxosanuu,
30pasooxpaneHul,
obecneuenuu besonacHocmu
HaceneHus 8 Ype3sblualiHblX
cumyayusx

BEPOSITHOCTEM;

— HUMETb IIPEICTABIICHUE O
HOPMAJIbHOM pacIpeielICHUN U
IIpuMepax HOPMaJIbHO
pacnpeeeHHbIX CTy4alHbIX
BEJINYHH;

— VMMETH IIPEICTABIICHUE O
KOPPEJSLHU CITydallHbIX
BEJINYMH.

— B nosceonesnoii orcuznu u
npu u3y4eHuu opyaux
npeomemos:

— BBIYHMCIIATH UM OLIEHHUBATh
BEPOSTHOCTH COOBITHI B
pEaTbHOM )KU3HH;

— BBIOMPATHh METO/IbI
MOXOISIIECTO TPEICTABICHUS 1
00pabOTKH JaHHBIX

Texcmoewie 3a0auu

PemraTte HecnoxHbIE
TEKCTOBBIC 3a7]a4M Pa3HbIX
THUIIOB;

aHaJIM3UPOBAThH YCIOBUE
3a/1ayu, IPU HEOOXOAUMOCTH
CTPOUTH JJISl €€ PEeIIeHUs
MAaTEeMaTHYECKYI MO/IEINb;
MOHUMATh U UCIIOJIL30BaTh
JUISL peLIeHUs 3a]1a41
uH(pOpMaIHIO,
MPEJCTaBIECHHYIO B BUJIE
TEKCTOBOM U CUMBOJIBLHOM
3aIlUCH, CXEM, TaOJIHII,

—  Pewamv 3a0auu pasnvix
MUnos, 6 Mmom yucie 3a0ayu
HOBBIUEHHOU MPYOHOCIMU;

—  8bIOUPaAMb ONMUMATILHBLIL
Memoo peuteHus 3a0ayl,
paccmampusast pasiuyHvle
Memoowl,

—  cmpoumv Mooeb peueHus
3a0ayu, npoooUms
ookazamesibHbie
paccyscoenus;

— pewambs 3a0auu, mpebyroujue
nepebopa 6apuarmos,

— Pematp pa3nble 3a1aun
MOBBILIICHHON TPYIHOCTH;

- AHAJIN3UPOBATDH YCIIOBUC
3aJa4u, BBI6I/IpaTB ONTHUMAJIbHBIH
MCTOA PCHICHUA 3a/la4u,

paccMaTpuBasd pasjInuHbIC
MCTO/JBI,

- CTPOUTHb MOACIIb PCIICHUA
3ala4u, IIPpOBOIUTH
JAOKAa3aTCIIbHBIC PACCYKIACHU A
IIpU pCUICHUH 3aa4U,

— pemaTh 3a/1auy,
TpeOyromue nepedopa

— Jlocmuoicenue
pezynibmamos pazoena |




rarpamm, rpagukos,
PHUCYHKOB;

JEHUCTBOBATH 110 AITOPUTMY,
COJIepKalleMycsl B YCIIOBUU
3aJ1a4y;

HCII0JIb30BATh JOTMYECKHE
paccyXAeHHUs MPU PELICHUH
3a/1auu;

paboTath ¢ U30BITOYHBIMU
YCTIOBHSIMH, BBIOHpas M3 BCEer
uH(popMaIuu, TaHHBIE,
HE0OXO0IUMBIE IS pelIeHus
3a/1auu;

OCYILECTBJISATh HECTIOKHBIN
nepedop BO3MOIKHBIX
pelIeHui, BEIOupast U3 HUX
ONTUMAJILHOE MO0 KPUTEPHUSIM,
chopMyIUPOBAaHHBIM B
YCIIOBUU;

aHAJIM3UPOBATh U
UHTEPIPETUPOBATH
MOJIy4YEHHBIE PEILICHUS B
KOHTEKCTE YCJIOBHS 3a/a4H,
BBIOMpATh PELICHUs], HEe
MIPOTUBOPEUAIINE KOHTEKCTY;
peliaTh 3a/1a4u Ha pacyeT
CTOMMOCTH MOKYIIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HECJIOXKHBIE 33/1a4H,
CBSI3aHHBIE C JIOJIEBBIM
y4acTHEM BO BIIQJICHUU
bupMoil, npeanpusTUEM,
HE/IBUYKUMOCTBIO;

npoeepKu ycio8ull, 8b100pa

onmumalbHO20 pe3ylbmama,

—  aHanu3Upo8ams U
uUHmMepnpemupo8ams
pe3ynbmamsl 8 KOHmMeKcme
VCI08UsL 3a0a4U, 8b1OUPamMs
pewieHus, He
npomugopeuaujue
KOHMeKcmy;

—  nepesooumv npu peuieHuu
3a0a4u uHgopmayuio us
00HOU hopmbl 6 Opyeyio,
UCNONbL3YS NPpU
HeobX00UMOCMU CXeMbl,
mabauysl, epaghuxu,
ouazpammol;

B nosceounesnoti scusnu u npu

usyueHuu opyaux npeomemos:

—  pewamsv npakxmuyecKue
3a0a4u U 3a0a4u u3 Opyeux
npeomemos

BAPUAHTOB, IIPOBEPKU YCIIOBUH,
BbIOOpA ONTUMAJILHOTO
pe3ynbTara;

— aHaM3UPOBATH U
HUHTEPIPETHPOBATH MTOJTyYCHHBIE
pelIeHus B KOHTEKCTE YCIOBUS
3aJauu, BHIOMPATh PEIICHHSI, HE
POTHBOpPEYAINE KOHTEKCTY;

— NIEPEBOIUTH TP PEIICHUH
3a/1a4u MH()OPMAIIUIO U3 OJTHOM
(GopMbI 3aIIUCH B IPYTYIO,
UCTIOJIB3YS TIPU HEOOXOTUMOCTH
CX€MbI, TaOJIUILIbI, TpaQUKHy,
JIarpaMMBl.

— B nosceonesnoil orcusnuu u
npu usydeHuu opyaux
npeomemos:

— pemiaTh MpakTUYECKHUe
3a/1ayy ¥ 33J1a4 U3 JPYTUX
MPEAMETOB




— pemiaTthb 3a7a4d Ha MPOCTHIE
MPOLIEHTHI (CUCTEMBI CKUIOK,
KOMMCCHH) U Ha BHIYUCIICHHE
CJIOKHBIX MPOIICHTOB B
pa3IMYHBIX CXeMaXxX BKJIAJOB,
KPEJUTOB U UIIOTEK;

— pemiarh MPaKTHYECKUE
3a/a4uu, Tpedyromnme
WCTIOJIb30BAHUS
OTPUIIATETLHBIX YUCEN: Ha
oTpeieTIeHUue TeMIIepaTyphl,
Ha OTIpeIeJICHUE TIOJIOKEHUS
Ha BPEMEHHOU ocH (10 Hamen
9pBI U TIOCIIE), HA ABMKCHUE
JICHEKHBIX CPEJICTB
(mpuxon/pacxon), Ha
onpezeNneHue
TJTyOMHBI/BBICOTHI U T.1.;

— HCIOJb30BaTh MOHATHE
Macmitada A HaX0KJIeHUs
paccTOSIHUN U IJIMH Ha
KapTax, IUIaHaX MECTHOCTH,
IUIaHaX TOMEIICHUM,
BBIKpOIiKax, mpu paboTe Ha
KOMIIBIOTEpE U T.1I.

B noeceonesnotl srcuznu u npu
u3yueHuu Opyeux npeomemos:

— peuiath HECIOXKHBIE
MIPaKTUYECKHE 3a/1a4H,
BO3HUKAIOIINE B CUTYALUSIX
MOBCEAHEBHOW KU3HU

T'eomempusn

— OmnepupoBaTh Ha 6a30BOM

‘ - Onepupoeamb NROHAMUAMU.

Bnanets

Hmemwv npeocmasnenue 0o




YPOBHE NOHATUSMU: TOUKA,
Ipsimasi, IJI0CKOCTh B
IIPOCTPAHCTBE,
[apajuIeIbHOCTb U
MEPIEHIUKYJIIPHOCTD
MIPSAMBIX U IIJIOCKOCTEM;
pacrno3HaBaTh OCHOBHbIE
BUJIBl MHOTOTPAaHHHUKOB
(mpu3ma, nupamua,
MIPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);
n300paxaTb U3ydaeMble
(burypsl oT pykH U ¢
MIPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;
nenath (BBIHOCHBIE) TIIOCKUE
YepTeKH U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX (PUTYP:
BH/JI CBEPXY, COOKY, CHU3Y;
W3BJIEKAaTh HHPOPMAIIHUIO O
MIPOCTPAHCTBEHHBIX
reoMeTpuyecKux (urypax,
MIpeJICTaBICHHYIO Ha
YyepTexKax U pUCyHKaxX;
MIPUMEHSTHh TEOPEMY
[Tudaropa npu BeIUKCICHUN
3JIEMEHTOB
CTepEeOMETPUYECKUX PUTYD;
HaXO0JIUTh 0OBEMBI U IIOIIAH
IOBEPXHOCTEU MPOCTEUIINX
MHOTOTPaHHHUKOB C
pUMeHEeHHeM (hopMyIT;
pacrno3HaBaTh OCHOBHBIE

mouKa, npamas, NI0CKOCMs 8
npocmparcmse,
napanienbHocms u
NepReHOUKYAAPHOCIb NPAMBIX
u niockocmet;

npuMeHsImb OJisl peuleHus
3a0au eeomempuyeckue
gaxmol, eciu ycious
npuUMeHeHUst 3a0aHbl 8 A6HOU
gopme;

pewams 3a0a4u Ha
HAX0JCOEeHUe 2e0MeMPULeCKUX
8eUYUH NO 0OPA3YAM UIU
aAneoOpUMMAM;

denamu (8bIHOCHbBIE) NIOCKUE
yepmesicu U3z pUCyHKO8
00beMHbIX pueyp, 8 mom
yucie pucosams U0 C8epxy,
cOOKy, Cmpoums ceyeHusl
MHO202DAHHUKOB,

u381eKamo,
UHMEpPNpemupo8ams u
npeobpazoevieams
unghopmayuro o
2eomempuyeckux gueypax,
npeoCcmagieHHyI0 Ha
yepmesNcax,

NPUMEHSIMb 2e0MEeMPUYECKUE
Gaxmol 01 pewenus 3a0au, 6
MOoM Hucie npeonoiaaouux
HeCKOIbKO WaA208 PeuleHusl,
ONUCHIBAMb 63AUMHOE
PACnON0MNCEHUe NPIMBIX U

reOMETPUUECKUMU TMTOHATHIMU
IpU PEUICHNUH 33/1a4 U
IPOBEICHUN MaTEMaTUIECKUX
pacCyXICHHUI;

— CaMOCTOSITEIbHO
(bopMyITUpPOBATH ONPEACTICHUS
reoMeTpu4eckux Guryp,
BBIJIBUTATh TUTIOTE3bI O HOBBIX
CBOWCTBAX U IPU3HAKAX
F€OMETPUYECKUX PUTYp U
000CHOBBIBATh WJIM OIIPOBEPIaTh
X, 00001aTh UIH
KOHKPETU3UPOBATh PE3yIbTATHI
Ha HOBBIX KJlaccax (uryp,
MIPOBOJIUTH B HECJIOKHBIX
ciydasx kiaccudukanuio uryp
10 Pa3JINYHBIM OCHOBAHHUSAM;

— UCCIIEI0BATh YEPTEXKH,

BKJTFOYasi KoMOuHanuu ¢uryp,
U3BJICKATh, MHTEPIIPETUPOBATH U

npeoOpa3oBbIBaTh HH(OPMAITHUIO,
NPEJCTAaBICHHYIO HA YepTexkax;
— pemarhb 3a/1a4u
TEOMETPUYECKOTO COJICPIKAHMS, B
TOM YHCJIE B CUTYAIHsX, KOT/Ia
QITOPUTM PEUICHUS HE CIICIyeT
SIBHO M3 YCIIOBHSI, BBITIOJIHATh
HEOOXOIUMBIC JIJIsl PEIICHUS
3aJ1auu JIOTIOJHUTEIIbHBIC
MOCTPOEHHUS, UCCIIEIOBATh
BO3MOYKHOCTh IIPUMEHEHHS
TeopeM U GopMyI IS pelIeHHs
3a/1ad;

AKCUOMAMUUECKOM Memooe;
— 61a0emb NOHSAMuUemM
2eomempuiecKue mecma modex 8
npocmpancmee u ymemsn
NPUMEHAMb UX O/ pelueHusl
3a0au,
— YyMemb npuMeHsmy Ol
peutenust 3a0ay c8OUCMBEad NAOCKUX
U 08Y2PAHHBIX Y2Jl08,
mMpexepanHozo yeua;
— 61a0emb NOHSAMUeM
NEePNEeHOUKYISAPHOE CeyeHUe
NPUMbL U YMEMb NPUMEHSIMb €20
npu peutenuu 3a0a4;

61a0emb NOHAMUSIMU
YEeHmpanibHoe U NaApaiieibHoe
NPOEKMUPOBAHUE U NPUMEHSIMb UX
npu NOCMpPOeHUU Ce4eHull
MHO202PAHHUKO8 MEenOoO0OM
npoexKyull;
— umems npeocmasieHue o
paszsepmke MHO20ZPAHHUKA,
— umems npeocmasieHue o
KOHUYECKUX CeYeHUSIX,
— umems npeocmasieHue o
Kacarowuxcs cepax u
KOMOUHAyuu mes 8paujeHust u
yMemb NPUMEHSIMb UX Npu
peuteHuu 3a0au,
— NPUMEHSIMb NPU PeuteHul
3a0ay ¢hopmyny paccmosHus om
MOYKU 00 NAOCKOCIU
— 61a0ems pasHvLMU




BH/JIBI T€JI BpalieHus (KOHYC,
nuIHIAp, cdepa u map);

— HaXO0JUTh 00BEMBI U ILIOMIAIH
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U TEJ
BpaIlleHUs C TPUMEHEHUEM

dbopmyir.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux npeomemos:

— COOTHOCHUTH aOCTpaKTHbIE
T€OMETPHYCCKUEC TIOHSITHS U
(bakThl C pealbHBIMU
KU3HEHHBIMH 00BEKTaMU U
CUTYaIUSIMU;

— UCIOJIB30BaTh CBOKWCTBA
MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTYp IUIs
pelIeHNs TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COJIEPKAHNUS;

— COOTHOCHUTb IIOIIAH
MOBEPXHOCTEH Te
OJINHAKOBOI (POpMBI
Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTBH OOBEMBI COCYIOB
OJIMHAKOBOH POpMBI
Pa3IUYHOTO pa3Mepa;

— olleHuBath hopmy
MIPaBUJIBHOTO MHOTOTPaHHHKA
MocJie CIIUIJIOB, CPE30B U T.II.
(ompenensiTh KOJMYECTBO
BEpILIUH, pedep U rpaHet
MOJTy4EHHBIX

niockocmeli 8 npocmpancmee,

—  gopmynuposams ceolicmsa u
npusHaxku gueyp,

—  0oKazvleams ceomempuyecKue
VMBEPHCOCHUS,

— 81ademv CmMaHOapmHuou
Kaaccugpuxayueri
NPOCMPAHCBEHHBIX pucyp
(nupamuovl, npuzmol,
napanienenuneovl);

—  Haxooums 0OveMbl U NIOUAOU
nogepxHocmeu
2eoMempuyecKux mei ¢
npumeneHuem Gopmyi,

—  bIYUCAAMb PACCMOAHUS U
Yyelvl 8 RPOCMpPaHcmae.

B nosceounesnoti scusnu u npu
usyueHuu opyaux npeomemos:

—  UCNnoIb308amb C80UCMEA
2eomempuiecKux gueyp ons
peuteHus 3a0ay
NPAKMUYecKo20 xapakmepa u
3a0au uz opyaux ooaracmeu
3HAHUU

— yMeThb (OpMYIHUPOBATh U
JIOKa3bIBaTh T€OMETPUUYECKHE
YTBEPKJICHUS;

— BJIAJICTh MOHITUAMHU
CTEpEOMETPHUU: TIPU3Ma,
napaieNienure i, IupamMmuia,
TETpa’Ip;

— UMETh MpeCTaBlIeHus 00
aKCHOMaX CTEPEOMETPUH H
CIIEZICTBUSX U3 HUX U YMETh
NPUMEHSTH UX MIPH PEIICHUH
3am1aq;

— YMETh CTPOHTH CEUCHHS
MHOTOTPaHHHKOB C
UCTIOJIb30BAHUEM PA3THIHBIX
METOJIOB, B TOM YHCJIE U METOJIa
CIIC/IOB;

— UMETh MPECTABICHHUE O
CKPEIINBAIOIINXCS MPSIMBIX B
IPOCTPAHCTBE M YMETh HAXOAUTh
YTOJI M PaCCTOSIHUE MEXy HUMH;
— IPUMEHSATH TEOPEMBI O
HapauIeIbHOCTH MPSIMBIX U
IUTOCKOCTEH B IPOCTPAHCTBE MPH
pEeLICHUH 33/1a4;

— YMETh IPUMEHSIThH
napauIeIbHOE POEKTHPOBAHUE
Ui U300paxkeHus: Guryp;

— YMETh IPUMEHSITh
NEePIEeHANKYISIPHOCTH MIPSIMOU U
IUIOCKOCTH TIPH PELICHNUH 33/1a4;
— BJIAJICTh MOHATUAMU
OpPTOTOHAJILHOE MMPOEKTHPOBAHUE,

cnocobamu 3a0anus npAMou
VDABHEHUAMU U YMemb
NPUMEHAMb NPU PeUeHUU 3a0ad;
— NPUMEHAMb NPU peuleHuu
3a0ay u 0okazamenbcmee meopem
BEKMOPHBIU MEMOO U Mmoo
KOOpOUHam;

— npUMeHAMb OPMYbl
00beM08 NPAMOY201bHOO
napanneienuneod, NPUMbl U
nUpaAmMuosl, mempa’opa npu
peuieHuu 3a0au,

— NpUMeHAMb meopembvl 00
OmHOULeHUAX 0ObEeMO8 Npu
peuieHuu 3a0au,

— NPUMEHSAMb UHMe2Pa Olis
BbIYUCTIEHUSL 00BEMOB U
nosepxHocmet mei 8paujeHUs.,
BbIYUCTIEHUSL NIOWAOU
cghepuueckozo nosica u oovema
wapogozo cios,

— umemv npeocmasierue o
OBUIICEHUSIX 8 NPOCMPAHCMBE:
napaieibHoM nepexoce,
CUMMempPuYU OMHOCUMENbHO
NIOCKOCMU, YEeHMPATbHOU
CUMMempuu, NOBOPome
OMHOCUMENbHO NPSIMOLL, YMENb
NPUMEHSMb UX NPU PeuleHUU
3a0ay;

— umemvb npeocmasierue o
RI0WAOU OPMOSOHANLHOU
npoexyuu,




MHOTOTPaHHUKOB)

HAKJIOHHBIE U UX IIPOCKIUH,

YMETb IPUMEHATH TEOPEMY O
TpeX NEepIEeHIUKYIApaxX MNpU

peueHunn 3a1ay;

- BJIaACTh IIOHATUAMU
paccTosiHuE MEeX Ly GUrypamu B

MPOCTPAHCTBE, OOIINIA
NEePIEHIUKYISP IBYX
CKPELIMBAIOIINXCA NMPAMBIX U
YMETb NIPUMEHSATH UX IPU
peneHnn 3a1ay;

— BJIAJIETh IOHSATUEM YIOJI
MEXy MPSMOM U IUIOCKOCTBIO U
YMETb MPUMEHSTH €T0 NpHU
peuieHny 3a1auy;

— BJIa/IETh MOHITHIMU
JIBYTPAHHBIN YrOJl, YTOJ MEKIY
IUIOCKOCTSIMH,
NEPIECHIUKYIIAPHBIC IUIOCKOCTH U
YMETb IPUMEHSATH UX IIPH
pEIICHNH 3a/1a4;

— BIIAJICTh TMOHATHIMH
IpU3Ma, NapajliesIeumne]] u
IIPUMEHSTHh CBOMCTBA
napaJuleIenuIe1a TPy peIeHun
3az1ad;

— BJIAJIETh IOHITHEM
MIPSMOYT OJIBHBIN
napajuleenuel U IpUMEHATh
€ro Ipy peLICHNH 3aa4;

— BJIAJIETh NOHATHUIMHU
IMPAaMMJIA, BUIbI IHPaAMUJ,
JJIEMEHTHI MPAaBUIIbHOU

— umems npedcmasgienue o
MPexXepaHHOM U MHO20SPAHHOM
yelne u npUMeHsmMb CE0UCmed
NIOCKUX Y2ll08 MHO202PAHHO20
yena npu peweHuu 3a0ad;

— umems npeocmasieHuss 0
npeobpazosanuu no0oous,
20MOmemuy u ymems npumMeHsms
UX npu peueHuu 3a0ad;

— yMemb peuams 3a0adu Ha
NIOCKOCU MemoOamu
cmepeomempuu,;

— YMemb NpUMeHAMb

Gdopmynvt 06vemos npu pewienuu
3a0ay




MUPAMHJIBI U YMETh TPUMCHSITh
UX TIPH PEIICHUH 33139,

— UMETb IMPEJICTABICHHUE O
Teopeme Disepa, MpaBUIbHBIX
MHOTOTPaHHHKAX;

— BJIQJICTh MTOHATHEM
IJIOIIA M ITIOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh
MPUMEHSITh €T0 TIPH PEIICHUN
3am1aq;

— BJIQJICTh TTOHATHAMHM TeJa
BpalieHus (MIIHH/P, KOHYC, Iap
u chepa), X CEUCHHS U YMETh
MPUMEHSITH UX MPU PEeIICHUN
3amaq;

— BJIQJICTh TTOHITHSIMH
KacaTeJIbHbIE MPSMBIE U
IUIOCKOCTH U YMETh MIPUMEHSTh
U3 MPU PEIICHNUN 3a]1a4;

— UMETh MPECTABICHUS O
BIIMCAaHHBIX M OTIMCAHHBIX cepax
U YyMETh MPUMEHSTh UX NIPU
pelleHny 3a/1a4;

— BJIQ/IETh MOHITHIMU
00BeM, 00bEMEBI
MHOTOTPaHHHUKOB, T€J BpaIlleHHUs
U IPUMEHSATH UX MPH PElICHUU
3a/1a4;

— UMETh MPEJICTABICHHUE O
pa3BepTKe UINHIpPA U KOHYCA,
TUTOMIA/IA TTIOBEPXHOCTH
WIMHIpA U KOHYCa, YMETh
MPUMEHSITh UX MIPU PEIICHUN




3a/1ay4;
— HUMETb MIPE/ICTABJICHHUE O
wiomaau chepbl U yMETh
MPUMEHSATD €r0 MPHU PEIICHUN
3a/1ay4;

— YMETh peliaTh 3a7a4u Ha
KOMOWHAIIMM MHOTOTPaHHUKOB U
TEJ BpaIICHUS;

— UMETh TIPE/ICTABJICHHE O
110/100MM B IPOCTPAHCTBE U
YMETh pelIaTh 3a7a4u Ha
OTHOIIIEHHE 00HEMOB U
MJIOIIAZAeH TOBEPXHOCTEN
MoJ00HBIX (HUTyp.

— B nosceonesnoti sorcuznu u
npu U3yueHuu Opyaux
npeomemos:

— COCTaBJIATH C
HCIIOJIb30BaHUEM CBOMCTB
reOMETPHIECKUX (PUTYp
MaTeMaTUYECKHE MOJCIIH IS
pelIeHus 3a/1a4 TPAKTUIECKOTO
XapakTepa u 3a7a4d U3 CMEKHBIX
IUCIUIUINH, HCCIEN0BATh
MOJTYYCHHBIC MOJIETH U
UHTEPIPETHPOBATH PE3YIHTAT

Bexmopul u koopounamul 6 npocmparncmee

OmnepupoBatb Ha 6a30BOM
YPOBHE MOHATUEM JE€KapTOBBI
KOOpAMHATHI B IPOCTPAHCTBE;
HaXOJIUTh KOOPJIUHATHI
BEpIIUH Ky0a 1
IPSIMOYTOJIBHOTO

Onepupoeams nousmuamu
oexapmosbl KOOpOUHAmMvl 8
npocmpancmee, 6eKmop,
MOOYIIb 6eKMOPA, PABEHCMBO
8EKMOPO8, KOOPOUHANbL
BEKMOPA, Y207 MeNCOY

- Bnagets noustusamu
BCKTOPLI 1 UX KOOPJAUHATHI;

- YMCTH BBINIOJIHATD
onecpalnuun HaJl BEKTOpaMHU,

- HCIIOJIb30BATh CKAJIKIPHOC
IMPOU3BCACHUC BCKTOPOB IIPU

— Jocmuoicenue
pe3yremamos pasoena l;

— Haxooums o6vem
napanieienuneoa u mempasopa,

3A0AHHBIX KOOPOUHAMAMU CBOUX
BEPULUH;




mapajjiejacnuicaa

8EKMOPAMU, CKANAPHOE
npouseedeHnue 8eKmopos,
KOJLIUHeapHble 8eKMOpbl,
HAxo0ums paccmosiHue
MedxHcOy 08YyMs MOUKAMU,
CYyMMY 8eKMOPO8 U
npouseedenue 8eKmopa Ha
YUCTLO, Y20 MEeNHCOY
8EKMOPAMU, CKANAPHOE
npousgedeHue, pacKkiaobl8amay
8EKMOp No 08yM
HEKOJLIUHEeAPHbIM 6EKIMOPAM;
3a0aeamuv NIOCKOCHb
YypasHeHuem 6 0eKapmogoll
cucmeme KOOpOUHam;
pewams npocmetiuiue 3a0ayu
88e0eHUeM BEKMOPHO20

peLICHNY 33/1a4;
— IPUMECHSTh YPaBHCHHE
IUTOCKOCTH, (POPMYITY pacCTOSIHHS
MEXK1y TOYKaMH, ypaBHECHHE
cdepsl IpH pelIeHUH 33134,

— IPUMEHSTH BEKTOPBI U
METOJ1 KOOPAMUHAT B
IPOCTPAHCTBE NP PELICHUH
3amad

— 3a0a8amov NPAMYIO 8
npocmpancmee;

— HAxXo0ums paccmosuue om
MOYKU 00 NIOCKOCMU 6 CUCmeme
KOOpOUHam;

— HAxXoO0ums paccmosimue
MedAHCOY CKPeUUBAIOUUMUCS
NPAMbIMU, 3A0AHHBIMU 8 CUCTeME
KOOpOuHam

bazuca

Hcmopusa mamemamuru
OnuceIBaTh OTAEIbHBIE Ilpeocmasnamo 6éxnad — NmeTts nipeacraBieHue o — Jocmuoicenue
BBIJIAIOIIUECS PE3YIbTAThI, 8b10AOWUXCS MAMeMamuKog 6 | BKJIa/le BbIAAIOIINXCS pe3yremamos pasoena |
MOJIYYEHHBIE B XOJI€ PA3BUTHUS pazeumue Mamemamury u MAaTCMAaTUKOB B Pa3BUTHC HAYKH;
MaTE€MaTHUKHU KaK HayKH, UHBIX HAYYHBIX obaacmell; - NOHUMATh POJIb
3HATh MPUMEPHI nonumams pons mamemamuxy | MATCMATHKA B pasBUTHH Poccun
MaTEeMaTUYE€CKUX OTKPBITUN U 6 pazeumuu Poccuu
HX aBTOPOB B CBSI3H C
OTEYECTBEHHOUN U BCEMUPHOM
HUCTOPHUEH;
MMOHUMATh POJIb MATEMATUKH B
passutuu Poccun

Memoowvt mamemamuxu
HpI/IMeHﬂTB HU3BCECTHBIC Hcnonvzosamsv ocnosnuvle — U crnoap30BaTh OCHOBHBIC — ﬂocmugfceyue

MCTOJbI IIPpHU PCHICHUU

Memoowbl 00KA3amenabCcmad,

MCTO bl 10KAa3aTcJIbCTBA,

pesynvmamos pazoena I;




CTaHIAPTHBIX
MaTeMaTU4YECKUX 3a/ay;

— 3aMedarbh U XapaKTepU30BaTh
MaTeMaTHYECKUE
3aKOHOMEPHOCTH B
OKpYyKaroleu
JIICUCTBUTEIBHOCTH,

— TMPUBOAUTH IPUMEPHI
MaTE€MaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE,
B TOM YHCJIE
XapaKTEPU3YIOIUX KPacoTy U
COBEPILEHCTBO OKPYXKAFOIIETO
MHpa ¥ IPOU3BEIACHUIN
HCKYCCTBA

npoooUmMs 00KA3AMENbCMBO
U BLINONHAMb ONPOBEPIHCEHUE,
NPUMEHSIMb OCHOBHbIE
Memoovl peuieHus
MamemMamuyecKux 3a0a4;

Ha OCHO8E MAMeMamu4ecKux
3aKOHOMepPHOCmel 8 Npupooe
xXapakxmepuzoeamu Kpacomy u
COBEPULEHCINBO
OKpYIHcaloujeco Mupa u
npou3eedeHull UCKyCcCcmed,
npumensims npocmeriuiue
npocpammHble cpeocmed u
NEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCHEMbL
npu peweHuu
Mamemamuyeckux 3a0au

IIPOBOJIMTH JI0KA3ATEIBCTBO U
BBITIOJIHATH ONPOBEPKECHUE;

— MIPUMEHATh OCHOBHBIE
METO/Ibl PEIIECHUS
MaTeMaTHUYECCKHUX 3aa4;

— Ha OCHOBE
MaTEMaTHUCCKUX
3aKOHOMEPHOCTEW B IPUPO/IE
XapaKTepH30BaTh KPACOTY U
COBEPIICHCTBO OKPYKAKOIIETO
MHpa U TPOU3BEICHNI NCKYCCTBA;
— IIPUMEHSATH NIPOCTEMNIINE
MIPOTPAMMHBIE CPEJICTBA U
3JIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI TP PEIICHUU
MaTeMaTHIEeCKHUX 3a/1a4;

— MMOJI30BaTHCS
MPUKJIATHBIMU TIPOrpaMMaMu 1
MPOrpaMMaMH CUMBOJIbHBIX

BBIYMCIIEHUH JJ1 HCCIIEA0BAHUS
MaTEMaTHYECKUX OOLEKTOB

— NPUMEHAMb
MamemamuyecKue 3HaHUus K
UCCIE008AHUIO OKPYHCAIOUSE20
mMupa (Mmooeruposanue
@uzuueckux npoyeccos, 3a0a4u
9KOHOMUKU)

CucreMa OLEHKH JTOCTHKEHUS MJIAHMPYEMbIX Pe3y/JbTATOB OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero o0mero

o0pa3oBaHus

OcHOBHOE HampaBJieHHe U 1eJIb OIICHOYHOU JIeSTebHOCTH B 00pa3oBaTeNbHOM Opranu3anuu B cootBeTcTBUU ¢ TpedoBanusmMu ®I'OC OO0
- OlIeHKa 00pa30BaTeNbHBIX JOCTHKEHHUIN 00yJalONINXCs HAa Pa3IMYHBIX dTarnax 00ydeHUs: KaKk OCHOBA WX MPOMEXKYTOYHOUM M MTOrOBOM aTTECTalluH, a
Takke OCHOBa TPOIEAYp BHYTPEHHEro MOHHMTOPHMHIa 00pa3oBaTelbHOW OpraHu3alii, MOHHUTOPUHTOBBIX HCCIEIOBAaHUN MYHHUIIUTAIBHOTO,

PErMOHAIBHOTO U (pesiepaibHOTO YPOBHEH.

OCHOBHBIM O00BEKTOM CHCTEMBI OIICHKH, €€ cOoAep:KaTeJbHOW M KpuUTepuajibHOW 0a3oi BbicTynaoT TpeboBanus PI'OC, koTopbie
KOHKPETU3UPYIOTCS B IUIAHUPYEMBIX pe3yjbTaTax OCBOEHHMS OOy4arollMMUCS OCHOBHOW 00pa3oBaTeNbHOM MporpaMMbl 00pazoBaTEeIbHOMN

OopraHu3anuu.




Cucrema OLIEHKH BKIIIOUAET MPOLIEypbl BHYTPEHHEN U BHELIHEH OLIEHKU.

BHyTpeHHsIs OLleHKA BKJIIOYACT:
CTapTOBYIO JMArHOCTHKY,
TCKYIIYIO U TECMAaTUYCCKYIO OILICHKY,
noptdonwo,

BHYTPUIIKOJIbHBIA MOHUTOPHHT 00pa30BaTEIbHbIX JOCTUKEHUH,
IIPOMEXKYTOUHYIO U UTOTOBYIO aTTECTALUIO0 O0ydJaroIUXCs.

roCydapCTBCHHAs UTOroBasA arreCTanusd

HE3aBHCHUMas OIICHKa KadyCCTBa O6p330BaHI/Ifl N MOHUTOPHHI'OBBIC HCCICAOBAHHUA OKPYKHOT'O, pCrUOHAJIBHOTO U @enepanbﬂoro
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YpOBHE

COILEPXKXAHHUE KYPCA «MaremaTuka: ajnredpa v Hayaja MaTeMaTH4eCKOr0 aHaJIu3a, reomerpus». bazoBblii ypoBeHb

MartemaTuka 10 kiaacce

Ne HauMeHoBaHue pa3iesioB U TeM

Conep:kanmne yueOHOro MaTepuaJia

1. Broanoe nmosropenue (34)

CreneHb W €€ CBOMCTBAa. YpaBHEHWS: JIMHEHHOE, KBaJpaTHOE, palMOHAJIBHOE,
HUPPALMOHATILHOE U METOJIbI UX pemieHus. Panonansubie qpoou. HepaBeHncraa
JMHEHHBIE ¥ KBAJPATHBIC U CUCTEMbI HEPABEHCTB.

2. Yucnossie GhyHKIHHU (64)

Onpenenenue uuciaoBo (yHkuM u cnocoObl e€ 3amaHus. CBoicTBa (PyHKIIHIA.
[Tepuonuueckrie u 0OpaTHbIE PYHKIUU.

3. Tpuronomerpuueckue Qynkuuu (184)

YucnoBas OKpYXHOCTh Ha KOOPAMHATHOM IIocKocTH. OnpesesieHue CuHyca, KOCHHYyca,
TAHF€HC M KOTaHreHc. TpuroHoMmerpuyeckue (YHKLUMU YHCIOBOTO M YIJIOBOTO
apryMeHTa, ux cBoicTBa M rpaduku. Cxarue U pacTsbKeHUE rpadukoB
TpUTrOHOMEeTpHUUYeCcKHX PyHKIMH. OOpaTHBIE TPUTOHOMETPUYECKUE PYHKITHH.

4. Tpuronomerpudeckue ypaBHeHus (94)

HpOCTefIIHPIC TPUTOHOMCTPUYCCKHUEC YPABHCHUSA KW HCEPABCHCTBA. MeTto b1 peaiCHus
TPUTOHOMCTPHUYICCKUX ypaBHeHHﬁZ METO/J 3aMCHBI HepeMeHHOﬁ, MCTO PA3JIOKCHUS Ha
MHOXXHUTCJIN, OTHOPOJAHLIC TDUTOHOMCTPHUYCCKHUC YPABHCHU .




[IpeoOpazoBanwms
BbIpaxkeHu (124)

TPUTOHOMETPUUYECKUX

@OopMyIbl CIIOKEHUS, IPUBEIACHUSA, ABOWHOIO AapryMEHTa, IIOHMKECHUS CTEIICHH.
[IpeoOpa3zoBanue CyMMbl TPHUTOHOMETPHUYECKUX (YHKIMA B TpPOU3BEACHUE U
IIPOU3BENICHUS B CyMMY. MeTO1bl pelIeHHs] TPUTOHOMETPUYECKUX YPABHEHUMN.

[IpousBonnas (244)

OnpeneneHre YUCIOBOM IOCIIENOBATEIbHOCTH, CHOCOOBI €€ 3aJaHus, CBOMCTBA.
IIpenen 4ncnoBOM NOCIEAOBATENBHOCTH, CBOMCTBA CXOAAIIUXCSA MOCIEI0BATEIIBHOCTEM.
Cymma OeckoHeuHOW reomeTpuueckol mporpeccuu. llpenen  ¢yHkuuu Ha
0ECKOHEUHOCTH.

3amauy, MOPUBOJAALIME K TIOHATHUIO MPOU3BOJIHOM, ONpEIENICHUE MPOU3BOJHOM,
BBIUHCIICHHE IIPOU3BOIHBIX. [TonsTue IIPOU3BOTHOM n-ro MopsI/IKa.
HuddepenunpoBanue cinoxnoi ¢pynkuuu. Juddepennuporanue odbpatHoit GyHKIUH.
VYpaBHeHue kacatenbHOW K Tpaduky @yHkuuu. [IpriMeHeHne mnpousBOAHON Juid
uccieoBaHus (PyHKIMI HA MOHOTOHHOCTb M 3KCTpeMyMbl. [IpumMeHeHne npousBoaHON
JUIS JT0Ka3aTeabCTBa TOXKIECTB M HepaBeHCTB. [loctpoenue rpadukoB (QyHKIUH.
[IpumeHenne Tpou3BOAHON AJIsi OTHICKAHMSI HAaMOOJBIIErO0 M HAaUMEHBIIETO0 3HAYEHHM
HenpepbIBHOM (DYHKIIMHM Ha MPOMEXKYTKE. 3a1a4u Ha ONTUMH3AIHIO.

KoMOunaTtopuka u BeposITHOCTH (44)

[IpaBuno ymuoxenus. [lepecranoBku u gaxtopuanbsl. BEIOOp HECKOIBKUX AIIEMEHTOB.
Coueranus u pazmenienus. buaom Herotona. Cirydaifaple COOBITHS U X BEPOSITHOCTH.

[ToBTOpEeHWME ™ cuUcTeMaTu3almus Yy4eOHOTO
MaTepuala Kypca ~ anreOpsl M Hayail
Maremarndeckoro ananm3a 10 kmacca (114)

OYHKINH. Tpuronomerpuueckue ypaBHEHUS u METO/IbI pEIlIeHHUS.
Tpuronomerpuueckue (Gopmynsl. [IpousBognas u ee npumeHnenue. KomOMHATOpHBIE
3aJauu.

Brenenue B crepeometpuro (34)

Hctopust BOSBHUKHOBEHHUS U pa3BUTHs reoMeTpud. OCHOBHBIC MOHSTUS U aKCHOMBI
crepeoMeTpur (TOYKa, MpsiMas, IUIOCKOCTh, MPOCTPAHCTBO). I[IpocTpaHCTBEHHBIC
burypel (ky0, mnapaienenunen, Npu3Ma, NUPAMHAA, WIMHAP, KOHYC, Imap).
Mo ienupoBaHie MHOTOTPaHHHUKOB.

10.

[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH (154)

B3aumHoe pacrosio)keHue MpsIMbIX B IpocTpaHcTBe. IlapaniensHOCTh NpsAMBIX B
npoctpancTBe. CkpemuBatomuecss npsmble. [Ipu3Hak CKpeluBarOmIUXCS MPSIMBbIX.
B3aumHoe pacnonoxkeHue npsMOW U IUIockocTH. [lapajuienbHOCTH NpsAMOM M
iockocTy. [Ipu3Hak napanienbHOCTH NpsAMON U INIOCKOCTH. B3aumHoe pacrnonoxeHue
IByX miockocrell. IlapannensHocTh NBYX utockocTel. Ilpu3Hak napamuienbHOCTH IBYX
miockocteil. [lapannensHbiil nepexoc. [lapamienbHoe MPOEKTUPOBAHUE U €TI0
CBOJCTBA. [TapannensHple  NpPOEKUMHM  IJIOCKUX  (uryp. N3006pakenue
IpoCTpaHCTBEHHBIX (huryp. CeyeHuss MHOTOIpaHHUKOB




11.

[lepneHMKYISAPHOCTD NPSMBIX U IUIOCKOCTEN
(17q)

Yron Mexay IHOpsAMBIMH B NPOCTpaHCTBE. [lepneHIuKyISApHOCTH  IPSMBIX.
[IepnieHIUKYISAPHOCTD NPSAMOU U INIOCKOCTH. 1IpU3HaK neprneHIuKyIsIpHOCTH IPSIMOU U
wiockocTd. OpTOroHajabHOE NpoeKTUpoBaHue. Ilnomans OpTOroHaJbHON NPOEKLMU
MHOTOyrojpHuKa. [lepnenaukyisap u HakiIoOHHas. Teopema O Tpex NEpIEeHIUKYISIpaX.
Yron Mmexay OpsSMON M INIOCKOCTBIO. PaccTosiHme MexJy TOYKaMH, IHPSAMBIMU U
IUIOCKOCTSAMU.  JIByrpanHbiii  yroa. IlepnenaukymspHocts 1mockoctedl. IIpusHak
NEPHEHANKYJIAPHOCTH JIBYX INIOCKOCTEH. LleHTpasibHOE IPOEKTUPOBAHUE.
WN300pakeHne npocTpaHCTBEHHBIX QUTYp B IEHTPAIbHONU MPOEKIINH.

12. MHuororpanauku (124) MHororpasHsi€ yriibl U1 MX CBOMCTBA. BBINyKible M HEBBIIYKJIBIE MHOIOTPaHHUKH.
Teopema Diinepa. [lpaBuibHBIE MHOTOTPaHHUKH (TETpa’zp, KyO, OKTa’ap, MKOca’p,
noaexadp). *IlonynpaBuiibHbIe U 3BE31YAThIE MHOTOTPAHHHUKHU.

13. [loBTOpenue m cucremarmszanus marepuana | PemeHue 3aaad Ha BBIYHMCIECHUE U JI0KA3aTENIbCTBO C UCIIOIb30BAHUEM M3Y4YEHHBIX

kypca reomerpun 10 kiracca (549)

dbopmyn.  M3oOpaxxenue  mpocTpaHCTBEeHHbIX  ¢uryp. I[loctpoeHue  cedeHwmid
MHOT'OI'PpaHHHKOB. HpaBI/IJ'H)HI)Ie MHOTI'OT'paHHUKH. PaSBépTKI/I MHOI'OIrpaHHUKOB, IUJINH/I-
pa 1 KoHyca.

COAEPXKAHHUE KYPCA «MaremaTuka: ajiredpa v Hauajia MAaTeMAaTHYeCKOIr0 aHAJIN3a, TeOMEeTPUs». YTJIY0JEHHbIN YPOBeHb

Marematuka 10 kiacce

Ne i HaumenoBaHue pa3iejioB U TeM Conepxxanue y4eOHOro MaTepuasa
1. BBonnoe nmoBTopenue (34) Crenenb U ee CBOICTBA. YpaBHEHUs: JUHEHHOE, KBAaAPAaTHOE, PAallMOHAIBHOE,
UppalMOHATIFHOE U METO/IbI X penieHus. Pannonansubie 1podu. HepaBenctsa
JMHENHBIE U KBAJIpaTHbIE U CUCTEMbI HEPABEHCTB.
2. JleiicTButenpHbie yncna (124) Harypanbnbie u nensie uucna. Jleaumocts uyucen. OcHOBHas Teopema apu(PMETHKU

HATypaJIbHBIX YHCCIL. PaI_II/IOHaJ'ILHLIe, HppauOHAILHBIC, JIEHCTBUTEIIbHEIE qucia,




yyciioBas npsmMas. YucioBble HEpaBEHCTBA. AKCHOMAaTHKAa JEMCTBUTEIBHBIX YHCEI.
Monynpe 1eCTBUTENBHOTO Yncia. MeTox MaTeMaTH4eCKON HHIAYKIIUH.

Yucnoseie ¢pynkiuu (1049)

OmnpeneneHne YUCIOBOW (GyHKIMH W CrocoObl e€¢ 3amanus. CBoicTBa (QYHKIUH.
[lepuonuueckue u oOpaTHble QYHKIUH.

Tpuronomerpudeckue GyHKIuu (2449)

UYucnoBast OKpyKHOCTb HA KOOPAMHATHOM III0CKOCTH. OmpeaeneHre cuHyca, KOCUHYyca,
TAHI€HC M KOTaHreHc. TpuroHomerpuyeckue (YHKIMM YHUCIOBOIO U  YIJIOBOIO
aprymMeHra, ux cBoiicrBa u rpaduxu. CxaThe U pacTshKeHHE rpapuKoB
TpUroHoOMeTpuueckux GyHKui. OOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKIUH.

Tpuronomerpuueckue ypasuenus (1049)

[IpocTenrie TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA. METOABI pEIICHUS
TPUTOHOMETPUYECKUX YPAaBHEHUM: METOJ 3aMEHbI IEPEMEHHOM, METOJI Pa3JIOKEHUS Ha
MHOYHUTEJH, OTHOPOIHbIE TPUTOHOMETPUYECKUE YPABHEHUS.

[IpeoGpa3zoBanus TPUTOHOMETPUYECKUX
BbIpakeHu# (214)

@OopMyInbl CIOKEHUS, TNPUBEACHHS, JBOWHOTO apryMeHTa, IOHWKEHHS CTEIICHH.
[IpeoOpa3oBaHrie CyMMBI TPUTOHOMETPUYECKUX (YHKUMNA B MPOU3BENCHHE U
MIPOU3BENCHUS B CYMMY. MeTO1bl pelIeHNs] TPUTOHOMETPUYECKUX YPAaBHEHHM.

Kommekcubie uncna (949)

KomrnekcHple uncna U onepauuu Haja HUMU. KomriekcHble yucina U KOOpAMHATHAs
IUIOCKOCTh. Tpuronomerpuyeckas Gopma 3anucu KOMILIeKCHOTo yncia. KoMriekcHbie
ylclia U KBaJpaTHbIE ypaBHEHUs. Bo3BelneHHE KOMILIEKCHOTO 4YHCia B CTEHECHb.
W3BrieyeHre KBaIpaTHOTO U KyOMUECKOTO KOPHS U3 KOMILJIEKCHOTO YHCIIa.

[TpousBoauas (294)

Omnpenenenre 4YHMCIOBOW TOCIEIOBATEIbHOCTH, CIOCOOBI €€ 3aJlaHusi, CBOMCTBA.
[Tpenen YHCIIOBOM MOCIIeI0BATEIbHOCTH, CBOMCTBa CXOISIINXCS
nocienoBarenbHocTell. CymMMa OECKOHEUHOW reoMeTpuuecko mporpeccun. Ilpemen
¢GbyHKIIMKM Ha GECKOHEYHOCTH.

3amaun, MOPUBOJAALIME K TIOHATUIO MPOU3BOJHOM, OMpeleNeHue MPOU3BOIHOM,
BBIUHCIICHHE MIPOU3BOIHBIX. [Tonsitue MIPOU3BOTHON n-ro MOPSAJIKA.
HuddepenuupoBanue crnoxnoil ¢pynkuuu. JuddepenuupoBanue oOpatHoit HyHKIHUH.
VYpaBHeHune KkacaTenbHOM K Tpaduky QyHkuuu. [lpuMeHeHue mTPOU3BOTHONU MAmst
uccienoBaHus QyHKIMH Ha MOHOTOHHOCTh U 9KCTpeMyMbI. [IpuMeHeHne mpou3BogHON
JUIS JTOKa3aTeNbCTBA TOXKIECTB M HepaBeHCTB. [locTpoenue rpadukoB (QyHKIHIL.
[IpumeHeHre MPOU3BOAHON Ui OTHICKAHHSI HAMOOJBIIET0 U HAUMEHBIIET0 3HaUYCHUN




HETPEepbIBHON (PYHKIIMM HA MIPOMEKYTKE. 3ajaui Ha ONTUMH3ALIHUIO.

KombOunaTopuka u BeposiTHOCTD (74)

[IpaBuno ymHoxenwus. IlepectaHoBKH U (akTopuasbl. BeiOOp HECKOIBKUX 3JI€MEHTOB.
Coueranus u pazmenienus. bunom Hetorona. Ciryuaiinble cOOBITHS U X BEPOSTHOCTH.

10.

[ToBTOpeHne u cucreMaru3anus y4eOHOTo
Marepuaga Kypca aireOpel W Hayai
MaTtemaTudeckoro ananmmsa 10 kmacca (114)

OyHKIUN. Tpuronomerpudeckue YpaBHEHUS 51 METO 1Bl peuieHusl.

Tpuronomerpuueckue (opmyinsl. [IpousBonnas u ee npumenenune. KomOuHaTopHbie
3a/1a4H.

11.

HekoTopsie cBenenus u3z muanumeTpuu (124)

VYriel B OTpE3KH, CBSA3aHHBIE C OKPYKHOCTBIO. PelieHune TpeyronbHUKOB. TeopeMbl
Menenas n Yessl.

12.

Brenenue B crepeometpurio (39)

Hcroprss BO3HMKHOBEHMSI M pa3BUTHUsI reomMeTpuu. OCHOBHBIE TOHSTHUS M aKCHOMBI
cTepeoMeTpun (TOYka, MpsMasi, IUIOCKOCTh, MPOCTPaHCTBO). IIpocTpaHcTBEeHHBIE
¢uryps! (kyo0, mapajienenurnes, npu3Ma, nupamMuaa, UUINHIP, KOHYC, IIap).
MoienupoBaHre MHOTOTPAHHUKOB.

13.

[TapanienbHOCTH NPSAMBIX U MI0CcKOcTeH (161)

B3anmHOe pacmosiokeHHe TPSIMBIX B TpocTpaHcTBe. [lapamienbHOCTh MPSMBIX B
npoctpancTBe. CkpemuBaroniyecs: npsMble. [Ipu3HaK CKpeUIUBAIOIIUXCA TMPSMBIX.
B3anmHoe pacnonoxkenwe mNpAMOM W MIOCKOCTU. [lapaysienbHOCTH mNpsSMON U
mIocKocTh. [Tpu3Hak nmapanaeasHOCTH NPSIMOU U IJIOCKOCTH. B3anMHOE pacnosioxkeHune
IBYX Miockoctei. [lapamienbHOCTh IBYX MtockocTel. [Ipu3nak mapamienbHOCTH IBYX
mockocreil. [lapamnensHblii  mepeHoc. [lapamnenbHoe MTPOEKTHPOBAHUE U €rO
cBoiicTBa. [lapamiensHbie npoekuu miockux ¢uryp. M3obpaxenue

IPOCTPAHCTBEHHBIX puUryp. CeyeHus MHOTOTPAaHHUKOB

14.

[eprieHAMKYIAPHOCTh MPSIMBIX M TIOCKOCTEH
(174)

Yron MCKAY IMpAMBIMHU B IMPOCTPAHCTBC. HCpHeH,I[I/IKYJ'ISIpHOCTL

[lepneHauKynapHOCTH MPSAMOIL U MI0CKOCTH. [Ipru3HaK nepneHAuKyYISIPHOCTH MPSIMO U

IpsAMBIX.

wiockocTd. OpToroHanbHOE NpoeKkTHpoBaHue. [lmomane OpTOroHanbHOM NPOEKIUU
MHOroyrojpHuka. [lepnennukynsp u HakioHHas. Teopema O Tpex NEpIEHAUKYIApaXx.
Yron Mexay OpsAMON U IIOCKOCTBIO. PaccTossHMEe Mexay TOYKaMH, NPSAMBIMH U
IIOCKOCTAMU.  JIByrpanHbil  yroia. IlepnenmukyinsspHocTs Iuiockocted. [Ipusnak
NEPIEHAUKYJIIPHOCTH JBYX IUIOCKOCTEH. LleHTparabHOE NMPOEKTUpPOBAHUE.

N3o06pakeHne npoCcTpaHCTBEHHBIX (UTYP B LIEHTPAIbHOM MPOEKIINH.




15. MHuororpanauku (14u4) MHororpasHsi€ yIiibl U UX CBOMCTBA. BBINTYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH.
Teopema Diinepa. [IpaBunbHbIe MHOTOTPAaHHUKH (TETPadap, KyO, OKTadap, UKOCAdIp,
noaexasp). *IlomynpaBuibHbIE U 3BE319aThIe MHOTOT DAHHUKHY.

16. [ToBTOpeHue u cucremaruszanusi Matepuana | Pemienwe 3amad Ha BBIYMCICHHE W J0KA3aTENBCTBO C HCIHOJIB30BAHHWEM H3YYEHHBIX

Kypca reometpun 10 xacca (64) dopmyn.  M3o0pakeHne  mpocTpaHCTBeHHBIX  ¢uryp. lloctpoeHue  cedeHHA
MHOTOTPaHHUKOB. [IpaBuIbHBIC MHOTOTPAaHHHUKH. Pa3BEPTKH MHOTOTPAHHUKOB, IIAJTHH/I-
pa U KoHyca.

Marematuka 11 kiacc 6a30Bblii ypoBeHb
Ne HaumeHoBaHuUe pa3/iesioB U TeEM Conep:kanmne yueOHOro MaTepuaJia
n/n
1. Broanoe nmoBropenue (34) DyHKIUY. Tpuronomerpuyeckue YpaBHEHUS u METO/IbI pelIeHus.
Tpuronomerpuueckue popmynsl. [IpousBogHas u ee npumenenue. KomOuHaTopHbIC
3aJauu.

2. Crenenn 1 kopHH. CTeneHHbIC QYHKIHH [TonsiTHe KOpHS N-0¥ CTENEHHM W3 JACHCTBUTEIBHOTO umcia. OyHKIuM Y= J6 , ux

(154) cBolicTBa u rpaduku. CBolicTBa KOpHS n-oif creneHu. [IpeoOpazoBaHne BhIpaKEHUH,
cozepkamux paaukanbl. O0oOIIeHne MOHATUS O TokKa3aTene crerneHu. CreneHHbIe
dbyHKIMK, UX cBoiicTBa M rpaduku. HuddepeHmpoBaHue U HHTETPUPOBAHHE.
N3BrieueHne KOpHs n-il CTENECHHU.

3. [TokazarenpHast u norapudmudeckas | [lokazarenpHas Qynkuus, e€ cBoiictBa u rpaduk. [lokazaTenbHble ypaBHEHUS U

byHkun (224) HepaBeHcTBa. [lonstue norapudma. Jlorapudmuueckas ¢yHkus, €€ CBOWCTBa U
rpaduk. CpoiicTBa norapupmos. Jlorapudmuueckue ypaBHEHUS M HEPABEHCTBA.
JnddepenunpoBanme noka3zaTeJbHON U JorapudmMudeckoit QyHKIHI.

4. [TepBooOpa3nas u untTerpain (74) [TepBooOpasznas. Heonpenenenusiii uHTerpan. OnpeneneHHbIl UHTErpal, €ro

BBIUMCIIEHUE U CBOWCTBA. Brruncienue miomaneit miuockux guryp. [Tpumepst
PUMEHEHMs UHTerpana B GU3MKe.




DneMeHThl KOMOWHATOPHUKH, CTATUCTHKH U
TEOpUHU BEposTHOCTEN (44)

Beposarnocts u reomerpus. HeszaBuCHUMBIE IIOBTOPEHMsSI HCHBITAHUW C  JBYMS
ucxonamu. CraTucTU4deckue MeTo il 00paboTkn uHpopmanuu. ['ayccoBa KpuBas.
3aK0H OOJIBIINX YHUCEIL.

VYpaBuenuss u  HepaBeHCTBa.  CHCTEMBI

ypaBHEHUI U HEpaBeHCTB (174)

PaBHocmiibHOCTh ypaBHeHUH. OOIIME METOIbI pPEHICHUS YpaBHEHHU. YpaBHEHHUE C
Monyinsamu. MppauvoHanbHble ypaBHeHusA. [loka3zarenbcTBO HepaBeHCTB. PemieHune
palMOHAIBHBIX HEPABEHCTB C OJHOW nepeMeHHOW. HepaBeHcTBa ¢ MOIyIsAMH.
HppanunonanbHble HEPABEHCTBA. Y PAaBHEHUS U HEPABEHCTBA C JBYMs IIE€PEMEHHBIMU.
JuodantoBel ypaBHeHUs. CHCTEMbI YpaBHEHUM. YPaBHEHUsS] U HEPAaBEHCTBA C
rapameTpamHu.

[ToBTOpEHUE M CHCTEMATU3ANNS Y4eOHOTO
MaTepuaia Kypca anreOpsl W Hadal
MareMmarnueckoro aHanmsa 11 kmacca (164)

Crenenu u kopHu. CTeneHHas, Noka3aTelbHas U Jorapugmuueckas (QpyHKIUU.
[TepBooOpa3Has u uHTErpan. YpaBHEHHS, HEPABEHCTBA, CUCTEMBI YpaBHEHUU U
HEPABEHCTB.

BexTops! B ipocTpancTe (64)

[IpssMoyronpHas cucremMa KOOPAWHAT B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
PaBenctBo BekTOpoB. Cl0KEHHE BEKTOPOB M YMHOXKEHHE BEKTOpA Ha YHCIO. YTOJI
Mex 1y BekTopaMmu. KoJmmHeapHbIe 1 KOMIUTAHAPHBIE BEKTOPBI.

Meton koopauHat B mpocTpancTse (114)

Koopaunater cepeaunbl oTpe3ka. PopMmyna pacCTOSHHMS MEXAY JIBYMsS TOYKAMM.
VYpasuenue cheprl. Koopaunatel Bekropa. JmmHa Bektopa. CkanspHoe pou3BeIcHNE
BEKTOPOB. YpaBHEHUE IJIOCKOCTH B MPOCTPAHCTBE. YPABHEHUE MPAMOUN B
POCTPAHCTBE.

10.

Hunmuuap, konyc, map (1349)

Chepa m map. BzammnHoe pacronoxkenue chepsl u 1mIockoctd. KacarenpHas
IUIOCKOCTh. MHOTOTpaHHUKHM, BIUCaHHbIE B cdepy. MHOTOrpaHHUKH, OIKCAaHHBIC
okosno cdeprl. Hwmunp, xonyc. IloBopor. ®urypsl BpamieHus. BrucanHbeie wu
onucaHHble IMWIMHAPHL. CedyeHHs IUIMHApPA IUIOCKOCThIO. Jiuunc. Brucanubie u
onucanHble KoHychl. KoHnueckue cedenus. CHUMMeTpHsl MPOCTPAHCTBEHHBIX (GUTYD
(ueHTpanbHas, oceBasi, 3epKayibHas). JIBH)KEHHE MPOCTPAHCTBA, BUABI JBMKCHUH.
DneMeHThl CUMMETPHUM MHOTOTPAHHUKOB M KpYIbIX Ted. [Ipumepsl cummeTrpuu B
OKpY>KaIoIlleM MHUPE

11.

O6bemsI (154)

O6béM u ero coiicta. [Ipunimn KaBanbepu. @opmynsl 00bEMa mapanienenumnena,
npu3mbl, nupamuabl. @opmynsl 00bEMa LUIMHIPA, KOHYCA, IIapa U €ro 4Yacrew.
OtHomenne 00BEMOB MOAO0OHBIX Ten. [lmomans MOBEPXHOCTH MHOTOTPAHHUKA.
DopMyJIbl IIIONIAAN TOBEPXHOCTH LMIIMH]IPA, KOHYCA, 11apa U €ro 4YacTeu.




12.

[ToBTOpEeHue u cucremartuzanus y4eOHOTO
Martepuana Kypca reomerpuu 11 xiacca (74)

Pemenne 3ala4 Ha BBIYUCIICHUC W JOKAa3aTCIILCTBO C HCIIOJIb30OBAHUCM H3YUCHHBIX
(dopMyI1 U CBOMCTB.

Maremartuka 11 kiacc yriy0JeHHbIl ypOBeHb

No HaumeHoBaHuUe pa3/iesioB U TeM Conep:kanmne yueOHOro MaTepuaJia

n/n

1. BBonHoe noBTopenue (44) OyHKIUN. Tpuronomerpuueckue YpaBHEHUSA u METO/IbI peLIeHus.
Tpuronomerpuueckue dpopmynsl. [IpousBonnas u ee npumenenue. KomOnHnaTopHbie
3aJauu.

2. Muorounenst (1049) MHorousneHsl OT OJTHOM U HECKOJIBKUX IepeMeHHbIX. Teopema be3y. Cxema ['opHepa.
CUMMETPHUYECKHUE U OJTHOPOIHBIE MHOTOWICHBI. Y PaBHEHHMS BBICIIUX CTEICHEH.

3. Crenenn u kopHu. CreneHHbIe QYHKIUN [TonsiTe KOpHS N-O¥ CTENEHW W3 JEHCTBUTENBHOTO ymciia. DyHKIHUH y=\7_6 , UX

(244) cBolicTBa U rpaduku. CBolicTBa KOpHS n-oi creneHu. [IpeoOpazoBaHure BhIpaKEHUH,

cojepkaux paaukanel. O0oOieHre MOHATHS O TMoKa3zaTene cTeneHu. CTerneHHbIe
byHKIIMK, uX cBoWcTBa U rpaduku. J(uddepeHnrpoBanne u UHTETPUPOBAHUE.
N3BrieueHne KOpHs n-il CTENCHHU.

4. [TokazarenpHast u norapudmudeckas | [lokazarenpHas ¢dynkius, e€ cBoiictBa u rpaduk. [lokazarenabHble ypaBHEHUSA H

¢byukuun (3149) HepaBeHcTBa. [lonarue norapudma. Jlorapudmuueckas Qynkuus, e€ cpoiicTBa H

rpaduk. CoiictBa norapudmos. Jlorapudpmuueckue ypaBHEHHs] U HEPaBEHCTBA.
JunddepenunpoBanue nokazaTeabHON U JorapuMuyeckoil pyHKIui.

S. ITepBooOpa3nas u unTerpain (94) IlepBooOpa3nas. Heonpenenenuslii wuHTerpan. OmnpeneneHHbI HHTErpal, €ro
BBIUMCIICHHE W CBOWCTBA. Bwlumcnenue miomanei muockux ¢uryp. [Tpumeps
NPUMEHEHUS UHTerpaa B pusmke.

6. DneMeHThl KOMOMHATOPUKH, CTAaTUCTHKU U | BeposiTHOcTh u reomeTpusa. HesaBucHMble TOBTOPEHHS HCIBITAHUA C JBYMSA

Teopuu BeposTHocTel (9u)

ucxonamu. Cratuctudyeckue Meroibl oOpaboTku mHpopmauuu. ['ayccoBa KpuBas.




3aK0H OONBIINX YUCE.

VpaBHenuss u  HepaBeHCTBA.  CHCTEMBI

ypaBHEHUI U HEpaBeHCTB (334)

PaBHOCHIBHOCTE ypaBHeHuU. OOIIME METOIBI PEIICHHS ypaBHEHUH. YpaBHCHHE C
Monynsamu. MppanmonanbHele ypaBHeHHsA. JloKa3aTelabCTBO HEpPaBEHCTB. Pemenue
palMOHAIBHBIX HEPABEHCTB C OJHOW mepeMeHHOW. HepaBeHCTBa ¢ MOIYIsAMH.
HppanuonanbHble HEPABEHCTBA. Y PABHEHUS U HEPABEHCTBA C JABYMsI IIEPEMEHHBIMHU.
HuodantoBel ypaBHeHHs. CHCTEMBI ypaBHEHHA. YpPaBHEHUS M HEPABEHCTBA C
napameTpamH.

[ToBTOpEHUE M cHcTeMaTH3aIUs YIeOHOTO
MaTepuasa Kypca anreOpel W HaJal
MareMmarnueckoro ananmsa 11 kmacca (164)

Muorounensl. Crenenu U kopHu. CreneHHas, MokKas3aTejabHas M Jiorapudmuueckas
¢yukuuu. IlepBooOpa3Hass W uHTerpan. YpaBHEHHS, HEPABEHCTBA, CHUCTEMbI
YpaBHEHUH U HEPABEHCTB.

BexTops! B ipocTpancTBe (64)

[IpssMoyronpHas cucreMa KOOPAMHAT B IMPOCTPAHCTBE. BekTopsl B MpocTpaHCTBE.
PaBenctBo BexkTOpoB. CII0’KEHHE BEKTOPOB M YMHOXKEHHE BEKTOpAa HA YHUCIIO. YTOJI
MeKly BeKTopaMu. KoJmmmHeapHble B KOMITAHAPHBIE BEKTOPBI.

10.

Meton koopauHAT B mpocTpancTse (154)

Koopaunatsl cepennHbl oTpe3ka. PopMmynna pacCTOSHUS MEXAY JIBYMS TOYKaMHU.
VpaBuenne cohepei. Koopamnatel BekTtopa. J[nmHa Bektopa.  CkamspHOE
IIPOU3BEIEHNE BEKTOPOB. Y paBHEHHE IIJIOCKOCTH B MIPOCTPAHCTBE. Y PaBHEHUE
MPSIMOM B MPOCTPAHCTBE.

11.

Hunmuuap, konyc, map (169)

Chepa wm map. Bzammuoe pacrnonoxenue cdepsl U 1uiockoctd. KacarenpHas
IUIOCKOCTh. MHOTOTpaHHMKH, BIUCaHHbIE B cdepy. MHOTOTpaHHUKH, ONUCAHHbBIE
okono cdeprl. umuuap, xonyc. IloBopor. ®urypsl BpameHus. Brnucanubsie u
onucaHHble HUIMHAPBEL. CeueHus IWIMHApPA IJIOCKOCThIO. Jiuiuiic. BrucanHele u
onucanHble kKoHycbl. Konnueckue ceueHusi. CUMMeETpuUsi IPOCTPAHCTBEHHBIX (PUTYD
(ueHTpanbHasi, oceBas, 3epKaibHas). J[BKeHne MPOCTPAHCTBA, BUABI IBHKCHHIA.
DJIEMEHTbl CUMMETPUM MHOTOTPAHHUKOB M KpyribiX Ted. [Ipumepsl cummerpuu B
OKpY>KaIoIlleM MHUpE

12.

O6bemsl (174)

O6béM u ero cpoiictBa. [Ipunnun Kasansepu. @opmyssl 00bEMa napaienenumnesaa,
npu3Mbl, nupamuiel. Popmysasl 00bEMa IMIMHIpPA, KOHYCa, IIapa M €ro 4acTei.
OtHomeHue 00bEMOB NO00HBIX Ten. [lnomans MOBEpXHOCTH MHOTOTPaHHHKA.
DopMyIbl MJI0MIAM TOBEPXHOCTH HWIMHAPA, KOHYCA, 11apa U €ro 4yacTeu.

13.

[ToBTOpPEHHE M cHcTeMaTH3alus y4eOHOTO
MaTepuana  Kypca reomerpuu 11 knacca
(144)

Pemienne 3a7a4 Ha BBIYMCIICHHWE M JOKA3aTENbCTBO C HCIOJIb30BAaHHEM H3YyYCHHBIX
(dopMyI1 U CBOMCTB.




TEMATHYECKOE IINIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMbBIX HA OCBOEHME KAXKJIOH

TEMBL.
10 kaace
Ne n/m | Tema ypoka KoJu-Bo KoJu-Bo yacos
4acoB yriay0JaeHHbI
0a30BbIii YPOBeHb
YpPOBEHb
1. Pa3iesn BBOIHOTO MOBTOPEHHUs 3 3
1.1 [ToBTOpenue marepuana 7-9 kaaccos 2 2
1.2 Bxonnas koHTposbHas paboTa 1 1
2. Pasnen: JleiictBuTe/IbHBIE YHCIA 0 12
2.1 HarypanbsHbie u 11e5161€ Yrciia - 3
2.2 PanmonansHble yncia 1
2.3 HppanmonanbHbie yrcia - 2
2.4 MHO€ECTBO NENCTBUTEIILHBIX YHCEI - 1
2.5 Mopynbs AeHCTBUTEIHLHOTO YHCIIa - 2
2.6 KontponbHas padoTa o teme «/leficTBUTENbHBIE YHCTIaY - 1
2.7 Metoa MaTeMaTHYeCKOW MHTYKITUN - 2
3. Pa3nen: YucinoBbie QyHKIHH 6 10
3.1 Omnpenenenre YMCIOBON (QYHKIIMM B CTIOCOOBI €€ 3a1aHMs 2 2
3.2 CpoiicTBa GyHKIMIA 2 3
3.3 [Tepuoauueckue GyHKIIN 1 1
3.4 Ob6paTHas pyHKINS 1 2
3.5 KounTponbHas padota no reme «HucnoBbie QyHKITUN - 2
4. Pa3pen: Tpuronomerpudeckue pyHKIuH 18 24
4.1 YucnoBas OKpYKHOCTb 2 2
4.2 UucnoBasi OKpYyKHOCTh Ha KOOPAMHATHOM MJIOCKOCTH 2 2
4.3 KonTtposnpHast padora no reme «Hucnossle GyHKIMU. YnCI0Bask OKPY’KHOCTbY 1 -




4.4 Cunyc 1 KocuHyc. TaHreHC U KOTaHT€HC 2 3
4.5 Tpuronomerpudeckre GyHKIIMH YUCIOBOTO apTyMEHTa 2 2
4.6 Tpuronomerpudeckre GyHKIMH YTIIOBOTO apryMeHTa 1 1
4.7 ®dyHknuu y= Sin X, y = COS X, UX CBOWMCTBA U rpaduKH 3 3
4.8 KonTtposnsHast padora no teme «Tpuronomerpudeckue GyHKIum» - 1
4.9 [Moctpoenue rpaduka dynkiuun y = mf(x) 1 2
4.10 [Toctpoenue rpaduka dynkuuu y= f(kx) 1 2
4.11 I'paduk rapmMoHHUECKOTO KOJIEOaHMS - 1
4.12 Oynkumu y = tg X, y = Ctg X, ux cBoicTBa U rpaduKu 2 2
4.13 KonTposnbHas padota 1o reMe «TpuroHoMerpuueckue GyHKIMI 1 -
4.14 OO6paTHbIE€ TPUTOHOMETPUYECKUE PYHKIIUU - 3
5. Pazjnen: Tpuronomerpudeckue ypaBHeHUs 9 10
5.1 [IpocTeimme TPUroHOMETPUIECKUE YPABHEHHS 5 4
5.2 MeTo bl pelieHrs TPUTOHOMETPUYECKUX YPaBHEHUN 3 4
5.3 KonTposbHas pabota 1o reMe « TpuroHoMeTpuyecKue ypaBHEHHUS 1 2
6. Pa3nen: IlpeoOpa3oBanue TPUTOHOMETPUYECKHUX BhIPAKeHUH 12 21
6.1 CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apTr'yMEHTOB 2 3
6.2 TaHreHC CyMMBI ¥ pa3HOCTH apTyMEHTOB 1 2
6.3 DopMyITbl IPUBEICHUS 2 2
6.4 dopmyItbl ABOMHOTO apryMeHTa. @opMysibl MOHWKEHUS CTETICHH 2 3
6.5 [IpeoOpazoBaHusi CyMM TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHHE 2 3
6.6 [IpeoOpazoBaHue MpON3BEACHNUS TPUTOHOMETPUYECKUX (DYHKIIHA B CYMMY 1 2
6.7 ITpeo6pazoBanue BeipakeHus Asin X + B cos x k Buxy C Sin (x + 1) 1 1
6.8 MeTopl peleHus] TPUTOHOMETPUICCKUX YPaBHEHUM - 3
6.9 KontponbHas padota nmo teme «IIpeobpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKCHUI 1 2
7. Paznen: Kommiekcuble yncia 0 9
7.1 KomrutekcHbie yncna v apuMeTHIeCKHe onepalui HaJ HUIMHA - 2
7.2 KomMrnekcHpie yncna 1 KOOpAUHATHAS MJI0CKOCTh 1
7.3 Tpuronomerpuueckas popma 3arnucu KOMIUIEKCHOT'O YHCIIA - 2
7.4 KoMrnekcHele uncia ¥ KBaJIpaTHBIE YPaBHEHHUS - 1
7.5 Bo3BeneHne KOMIUIEKCHOTO 4YHcia B CTeleHb. V3BiedeHune KyOMYecKOro KOpHS U3 | - 2

KOMIIJICKCHOT'O YHUCJia




7.6 KonTtponpsHas pabora no reme «KomruieKCHbIE YHCIa - 1
8. Pa3nes: IlponzBoanasn 24 29
8.1 YucaoBble NOCIEeI0BATEIBHOCTH 1 2
8.2 [Ipenen yncIOBOM MOCIEIOBATEIIEHOCTH 1 2
8.3 [Mpenen dynkmn 2 2
8.4 Onpenernenne MPOU3BOTHOM 2 2
8.5 Brrunicnenue npou3BoaHbIX 4 3
8.6 HuddepenunpoBanue croxnoit pynakiuu. uddepennmupoanne o0paTHON QYHKITIH 2 2
8.7 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKINN 2 3
8.8 KonTtposnpHast pabota 1o reme «BeraucieHune mponu3BOIHBIX)» 1 2
8.9 [IpumeHeHre TPOW3BOMHONW JUIS WCCIeNOBaHHWS (YHKIMH Ha MOHOTOHHOCTh W | 3 3
KCTPEMYMBI
8.10 [Toctpoenue rpagukoB HyHKIHN 2 2
8.11 Haxoxaenrne HanboIbIINX U HAUMEHBIINX 3HaYeHUH (YHKIIMH 4 4
8.12 KonTposbHas pabota o reme «lIponsBoanasn» - 2
9. Pa3nen: KomOuHaTopuka u BeposiTHOCTh 4 7
9.1 [TpaBuno ymuoxenus. Kom6unatopueie 3aaaun. [lepectanHoBku U aKTOpHAITBI 1 2
9.2 Br160p HecKONbKUX AIeMeHTOB. bruHOMHabHBIE KOAGhDHUITEHTHI 1 2
9.3 CrnyuaiiHble COOBITHS U BEPOSITHOCTH 2 3
10. Pa3en moBTOpeHHsi U CHCTEeMATH3AlMH Y4eOHOro Marepuaja Kypca ajareopst m | 11 11
Havyajia MaTeMaTH4ecKoro anaausa 10 kiacca
10.1 Pemenue 3amau o teme «I"padku TPUTOHOMETPUICCKUX (QYHKITUI 1 1
10.2 Pemenne 3amau o reme « TpuroHoOMeTpuYECKUE YpaBHEHUS 2 2
10.3 Pemenue 3amau no reme «IIpeoOpazoBaHre TPUTOHOMETPHUECCKUX BBIPAKCHHI 2 2
10.4 Pemenue 3amau o teme «lIpumeHeHne Ipor3BOTHOM» 2 2
10.5 Hrorosas koHTposIbHas paboTa 1 1
10.6 Pemenue 3ama4 no BceMy Kypcy ainreOpbl U Havasl aHaau3a 3 3
11. Pa3nen: HekoTopble cBeleHUsI U3 IUIAHUMETPUH 0 12
11.1 VYTl U OTpe3KH, CBA3aHHBIE C OKPYKHOCTBIO - 4
11.2 Pemenue TpeyroabHUKOB - 4
11.3 Teopemsl Menenast u Yessl - 2
11.4 Onnunc, runepboia u napadosia - 2




12. Paznen: BBegeHue B cTepeoMeTpuIo 3 3
12.1 IIpenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUU 1 1
12.2 Hekotopsie cneacTBusi U3 akCHOM 1 1
12.3 Pemrenne 3a1a4 Ha NPUMEHEHUE AKCUOM CTEPEOMETPUU U UX CIIEICTBUI 1 1

13. Pazgea: Ilapaniie1bHOCTH NPAMBIX U IIOCKOCTEM 15 16
13.1 [TapannensHbie TpsiMbIe B IpocTpaHcTBe. [lapamienbHOCTh TpeX MpsSMBIX 1 1
13.2 [MTapannenbHOCTh TPSIMOM U MIIOCKOCTH 1 1
13.3 Pemenue 3amau o teme "IlapaymiebHOCTB MPSIMOI M TIOCKOCTH" 1 1
13.4 Pemenue 3anau no teme "llapannenbHOCTh IPSIMON U IIJIOCKOCTH" 1 1
13.5 CkpermBaronifecst mpsmbie 1 1
13.6 VYTUIBl ¢ COHANPABIEHHBIMUA CTOPOHAMU. YTOJI MEXKy IPSIMBIMU 1 1
13.7 Pemenune 3amau mo teme "B3anMHOe pacmnojiokeHHe MpsIMBIX B IMpocTpaHcTBe. Yroa | 1 1

MEXKy ABYMs IpsIMbIMU"
13.8 KonTtposnbHast pabota no teme "Akcuombl crepeoMeTpuu. Bzanmuoe pacnonoxenue | 1 1
MPSAMBIX, TIPSIMOM U TUIOCKOCTH"
13.9 [TapannensHbIE TUIOCKOCTH 1 1
13.10 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH 1 1
13.11 Tetpasmp 1 1
13.12 [Tapannenenumnen 1 1
13.13 CpoiicTBa mapasiesenurneia 1 1
13.14 3ajaun Ha MOCTPOCHUE CEUCHUI 1 1
13.15 KontponbHas padota o reme "Terpasap. [lapamnenenunen” 1 1
13.16 Pemenue 3amau o teme «llapaynenbHOCTh IPSIMBIX U TIOCKOCTEM - 1

14, Pa3nen: IlepneHauKyJISAPHOCTDh NPAMBIX H IJIOCKOCTEH 17 17
14.1 [lepnienukynspHbIe MPSIMBIE B IPOCTPAHCTBE 1 1
14.2 [TapannensHbie npsiMble, TEPIIEHANKYISPHBIE K TNIOCKOCTH 1 1
14.3 [Ipu3Hak neprneHIuKyIIpHOCTU MPSIMOU U MIIOCKOCTH 1 1
14.4 Teopema o npsMOi, EPIEHIUKYIIPHON K MIOCKOCTH 1 1
14.5 Pemenue 3an1a4 Ha NEpIEHIUKYIIPHOCTD NPSIMON U MIJIOCKOCTH 1 1
14.6 PaccrostHue ot ToukH 10 II0CcKOCTH. Teopema 0 TpEX NepIeHUKYIsIpax 1 1
14.7 PaccrostHue ot Touku 10 1ockocTH. Teopema o TpEX NeprneHuKyIsIpax 1 1
14.8 Yroa Mexay nIpsMOH U INIOCKOCTBIO 1 1




14.9 Y101 MeXy IPsIMOM U INIOCKOCTBIO 1 1
14.10 Pemenue 3amau no teme «lleprneHauKkynasp M HakIOHHBIE. YTos MexIy npsMod u | 1 1
IUIOCKOCTBIO)
14.11 Pemenue 3amau no teme «llepneHaukynsp M HakJIOHHbIE. YTod Mexay npsamod u | 1 1
TUIOCKOCTBIO)
14.12 JIByrpaHHbIil yroi 1 1
14.13 [Ipu3Hak nepneHAuKyIIPHOCTH ABYX IIJIOCKOCTEN 1 1
14.14 [IpsAMOYrOIBHBIN MapajuIeIenuIe] 1 1
14.15 Tpexrpanssiid yroia. MHOrorpaHHslii yrosu 1 1
14.16 KonTposnbHas pabota no reme "llepneHAuKyIsIpHOCTh IPSIMOU U IIIOCKOCTH" 1 1
14.17 Pemenue 3aga4 Ha HAXOXKJAECHUE YIIIOB MEXKTY IPSIMOU U IIOCKOCTBIO 1 1
15. Paszjnen: MHororpaHHuku 12 14
15.1 [ToHATHE MHOTOTpaHHUKA 1 1
15.2 I'eomeTrpuueckoe Teno. Teopema Ditnepa - 1
15.3 [Tpuzma 1 1
154 [IpocTtpanctBenHas Teopema [ludaropa - 1
15.5 [Mupamuna 1 1
15.6 [IpaBunbHas nmupamuaa 1 1
15.7 VYceu€Hnas nupamuaga 1 1
15.8 CummeTpus B IPOCTPAHCTBE 1 1
15.9 [ToHsATHE TPaBUIILHOTO MHOTOTPaHHUKA 1 1
15.10 DNeMEHThl CAMMETPHUH TIPABHIIBHBIX MHOTOTPAHHUKOB 1 1
15.11 Pemenue 3amau no reme «lIpaBuibHBIC MHOTOTPAaHHUKH 2 2
15.12 KontponbHas padoTa nmo teme "MHOrorpaHHUKH" 1 1
15.13 Pemenue 3amad mo reMe « MHOTOTpaHHUKI 1 1
16. Pa3nies moBTOpEeHUs: M cCHCTEeMATH3ALMHU Y4eOHOro MaTepuasa kypca reomerpumn 10 | 5 6
KJjiacea
16.1 Pemrenne 3amay o reMe « AKCHOMBI CTEPEOMETPHH U MIX CIICICTBHS 1 1
16.2 Pemenue 3ana4 no teme «llapamienbHOCTh NPSIMBIX U TUIOCKOCTED 1 1
16.3 Pemenue 3ana4 no teme « [lepneHAUKyYISIPHOCTD NPSAMBIX U INIOCKOCTEN 1 1
16.4 Pemrenue 3apau no reme «MHOTOTpaHHUKI 1 1
16.5 Pemenue 3anaq kypca reomerpun 10 kiacca - 1




| 16.6 | O606marommit ypok [ 1 [ 1
11 kaace
Nen/m | Tema ypoka Koa-Bo Kou1-Bo yacos
4acoB yriay0JieHHbIH
0a3oBbIii YPOBEHb
YPOBEHb
1. Pa3jien BBOAHOIO NOBTOPEHUs 3 4
1.1 [ToBTOpenue marepuana 10 kmacca 3 3
1.2 Bxoanas koHTpoJIbHAS paboTa - 1
2. Pa3nen: MHOro41€HbI 0 10
2.1 MHoro4seHs! OT OAHOW TEPEMEHHON - 3
2.2 MHoOTrOo4JIEHBI OT HECKOJIBKUX TTePEMEHHBIX - 3
2.3 VYpaBHEHUS BBICIIUX CTETICHEH - 3
2.4 KonTtponbHas padoTa mo Teme « MHOTOUYIEHBI» - 1
3. Pa3nen: Crenenu u kopHu. CTeneHHble QyHKIHHU 15 24
3.1 [ToHsaTHE KOpHSA N-i CTETICHHU U3 ICHCTBUTEIIBHOTO YUCIIa 2 2
3.2 OyHKuAK B y= V0 , 1X cBOiicTBA 1 rpaduKu 2 3
3.3 CBoiicTBa KOPHS M-i CTEIICHH 2 3
3.4 [IpeoOpazoBaHue BBIpaKEHUH, COACPIKAIINUX PATUKATIBI 3 4
3.5 KonTponbnas pabota no Teme «CTerneHu U KOPHU 1 2
3.6 [ToHsaTHe cTenenu ¢ JTF0OBIM PallMOHAIBHBIM TTOKa3aTeIeM 2 3
3.7 Crenennsbie (yHKIUH, UX CBOMCTBA U rpaduKu 3 4
3.8 N3BnedeHne KOpHEH U3 KOMIUIEKCHBIX YHCEIT - 2
3.9 KonTpospHast pabora no reme «CteneHHble QYHKIUN - 1
4. Pa3nesn: Iloka3arenbHas n qorapupmudeckasi QyHKIuu 22 31
4.1 IToxazaTtenbHast pyHKIMS, €€ CBOMCTBA U rpadK 3 3
4.2 Iloxa3zarenpHble ypaBHEHMS 1 3
4.3 Iloka3zarenbHble HEPABEHCTBA 2 2




4.4 Kontponsnast padora mo teme «llokaszarenbnas ¢pynkuus. Ilokasarenbubie ypaBHenus u | 1 -
HEPaBEHCTBA»
4.5 [Tonsitue norapugma 1 2
4.6 Jlorapudmmueckasi QyHKIH, €€ CBOWCTBA U rpaduk 2 3
4.7 KonTtposnesHast padora o reme «IlokazarenpHas u morapupmudeckas GyHKIAN) - 2
4.8 CoiicTBa jorapru(mMoB 2 4
4.9 Jlorapugmmuueckue ypaBHEHHUS 3 4
410 | KonrpomnpHas pabora o teme: «Jlorapupmudeckas ¢pynkius. Jlorapupmudeckne ypaBaeHus» | 1 -
411 | JlorapudMuyecKrie HEpaBEHCTBA 3 3
412 | duddepenmmpoBanie NOKa3aTeIbHON U JOrapuPMHUECKOi HyHKIINH 2 3
4.13 | KonrtpompHas pabdora 1o teme «CBoiicTBa IorapumMoB» 1 2
5. Paznen: IlepBooOpa3Hasi u MHTErpaJ 7 9
5.1 [lepBooOpa3Has 1 HEONpeIeIEHHBI HHTETpal 3 3
5.2 OmnpeeneH bl HHTETPa 3 5
5.3 KonTtponpHas padota nmo teme «IlepBooOpa3Has u HHTETpa» 1 1
6. Pa3nen: DyieMeHTHI TeOPUM BEPOSITHOCTENH U MATEeMaTHYeCKOH CTATHCTUKH 4 9
6.1 BepostHOCT U TEOMETpHS 1 2
6.2 HezaBrucumpbie MOBTOPEHNUS UCTIBITAHUHN C IBYMS MCXOIaMU 1 3
6.3 Cratuctuueckre MeTOJbI 00padoTKH HHGOPMAITUI 1 2
6.4 I"ayccoBa kpuBasi. 3aK0H OOJIBIIMX YHCEIT 1 2
7. Pa3nen: YpaBHeHusi u HepaBeHcTBa. CHCTeMbl ypABHEHHUIT U HEPABEHCTB 17 33
7.1 PaBHOCWIIBHOCTD ypaBHEHHI 2 4
7.2 OO61Ire METO bl pelieHUsT ypaBHEHHI 3 3
7.3 PaBHOCHIIBHOCTH HEPaBEHCTB 3 3
7.4 VYpaBHEHHUS U HEPABEHCTBA C MOIYJISIMU - 3
7.5 KonTponpHas paboTta no Teme «YpaBHEHUS U HEPABEHCTBA - 2
7.6 WppanmoHnanbHble ypaBHEHUS U HEPABEHCTBA - 3
1.7 VYpaBHEHUs U HEPABEHCTBA C JBYMs IEPEMEHHBIMU 1 2
7.8 JloKka3aTenbCTBO HEPABEHCTB - 3
7.9 Cucremsl ypaBHEHUN 3 4
7.10 KonTposnpHast pabora no reme «CucTeMbl ypaBHEHUI 1 HEPABEHCTBY 2 2
7.11 3aza4u ¢ napameTpaMu 3 4




8. Pa3jes1 nOBTOpPeHHA ¥ CHCTEMATH3AIMM Y4eOHOr0 MaTepHaJia 3a Kypc ajaredpsl 4 Hayaja | 16 16
anaam3a 11 kiacca
8.1 Pemrenue 3apau no reme « MHOTOUICHBI» 2 2
8.2 Pemenue 3amau no teme «Crenenu u KopHU. CTeNeHHbIE (PYHKIIMN 2 2
8.3 Pemenue 3amau no teme «IlokazarensHas u jorapudmudeckas GyHKIAN 2 2
8.4 Pemenwue 3amad o Teme «IlepBooOpa3Hast M UHTETpaID» 2 2
8.5 Pemenue 3aia4 no Teme «1EMEHTHI TEOPUU BEPOSTHOCTEW U MATEMAaTUUYECKON CTATUCTUKI 2 2
8.6 Pemenwue 3ama4 mo Teme «YpaBHeHUs U HepaBeHCTBA. CUCTEMBI ypaBHEHUI U HEPABEHCTBY 2 2
8.7 Permrenune TecTOBBIX 3aMaHNi 4 4
9. Pazgen: BekTopbl 6 6
9.1 [TonaTHe BexkTOpa. PaBEHCTBO BEKTOPOB 1 1
9.2 CrnosxeHre v BEIYATaHuE BEKTOpoB. CyMMa HECKOJILKHX BEKTOPOB 1 1
9.3 YMHOKEHHE BEKTOPa Ha YUCIIO 1 1
94 Kommranapusie BekTopsl. [IpaBuiio mapamienenurnena 1 1
9.5 Pasnosxenne BekTOpa o TPEM HEKOMILJIAHAPHBIM BEKTOpaM 1 1
9.6 KontponbHas padota mo Teme "BekTopsl B mpocTpancTse” 1 1
10. Pa3nen: MeTroa KOOpAUHAT B IPOCTPAHCTBE 11 15
10.1 [IpsiMoyropHast cUCTEMa KOOPJUHAT B IPOCTPAHCTBE 1 1
10.2 Koopaunats! BekTopa. CBs3b MEXKy KOOPIMHATAMH BEKTOPOB U KOOPJIUHATAMHU TOUEK 1 3
10.3 [IpocTeitmme 3a1aun B KOOpAMHATAX 1 3
104 VYros mexay Bekropamu. CKaJIIpHOE TIPOU3BEACHHE BEKTOPOB 2 2
10.5 Brruuncienue yrioB Mexay NPSMbIMU U TUIOCKOCTSIMHU 2 2
10.6 JIBmkenus. Pemrenue 3amad mo teme «/IBHKESHHS 2 2
10.7 Pemenne 3amau mo reme «MeTo 1 KOOpAMHAT B IIPOCTPAHCTBEY 1 1
10.8 KontponpHas pabora 1o Teme «CkalspHOEe NPOU3BEICHHE BEKTOPOB B MpocTpaHcTBe. | 1 1
JIBHOKECHUS
11. Paznen: Huannap, konyc, map 13 16
11.1 [Tonsarue numuaapa. [1nomans NoBEpXHOCTH MWIMHIpa. Pemienue 3ama4 3 3
11.2 ITonsTre konyca. Ilomaae NOBEpXHOCTH KOHYyCA 2 2
11.3 Y cedeHHBI KOHYC 1 1
11.4 Coepa. YpaBHeHue chepsl 2 1
115 B3aumMHoe pacrosioxkeHue chepsl U MI0CKOCTH 1 1




11.6 KacarenpHast mmockocTs k chepe 1 1
11.7 [Tnomans chepsr 1 1
11.8 PasHble 3aaun Ha MHOTOTPaHHMKY, IWJIMH]P, KOHYC U 1Iap - 3
11.9 O6o06uienne u penieHne 3a1a4 1no reme ««ummaap, Konyc, mapy» 1 2
11.10 KonTponsnas pabora no teme «{ununap, kKonyc, map» 1 1
12. Pa3nen: O6bembl 15 17
12.1 [Mousitre 0obeMa 1 1
12.2 O6beM IpsIMOYTOJIBHOTO Napajuiesenunesia 1 1
12.3 O6beM IpsIMOM MPU3MBI 1 2
12.4 O6bem muIMHIpa 1 1
12.5 Brruucnenue 005eMOB TEN ¢ TOMOIIIBIO OTIPEICTIEHHOTO UHTETrpaja 1 1
12.6 O6beM HaKJIOHHOM MPU3MBI 1 1
12.7 O6bem TupamMuIbI 1 1
12.8 O0Bem KoHyca 1 1
12.9 Pemenue 3a1a4 Ha BBIUMCICHHE 00BEMOB ITPH3MBI, TUPAMU/IBI, IIWITHHIPA, KOHYCa 2 1
12.10 O6bem mrapa 1 2
12.11 O06beM IapoBOTO CErMEHTA, IMAPOBOTO CJIOS M IMIAPOBOTO CEKTOPA 2 2
12.12 [Tnomane chepor 1 2
12.13 KontponbHas padota mo teme «OObeMb» 1 1
13. Pa3nen noBTOopeHuss U CHCTEeMaTH3alMU y4eOHOro mMaTepuaja 3a Kypc reomerpum 11 | 7 14
KJjiacca
13.1 Pemenue 3agau mo teme «MeToa KOOPAWHAT B IPOCTPAHCTBEY 2 3
13.2 Pemenne 3amau o reme «{umuuap, kKoHyc, mapy 2 3
13.3 Pemtenue 3amay no reme «O0BEMBI» 2 3
13.4 Pemtenue TecTOBBIX 3a0aHUM 1 5

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
JAnpakTudeckue MaTepuaIbl

1. B.W. I'mu36ypr Maremaruka. Anrebpa u Hadyana maremaTuuyeckoro aHanu3sa. 10 kimace. Konrponbheie pa6oTsl. bazossiii yposens. ®PI'OC. - M.:
Mmuemosuna, 2019.
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10.

11.

B.W. I'mu3bypr MaremaTtuka. AnreOpa u Hadana maremarndeckoro ananmsa. 11 kmacc. Konrponbsaeie padotel. bazossriii ypoBenb. ®I'OC. - M.:
Mmuemosuna, 2019.

JILA. AnekcannpoBa MaremaTtuka. AnreOpa W Hadana maremarndeckoro ananmsa. 10 xmacc. CamocrositenbHble paOboThl. ba3oBbIl ypOBEHbD.
®I'OC. - M.: Muemo3suna, 2019.

JILA. AnexkcangpoBa Maremaruka. Anrebpa m Hadaja mMarematuueckoro aHaimsa. 11 kmacc. CamocrositenbHble paOoOThl. ba3oBblil ypoBEHD.
®I'OC. - M.: Muemo3suna, 2019.

M.A. Nuenckas ['eomerpus. CamocrositensHbie padoThl. 10 knace. ba3oserii yposens. — M.: [Ipocsemenne, 2019

M.A. Nuenckas ['eometpusi. CamocTositensHbIe padboThl. 11 kimace. ba3ossrit ypoBens. — M.: [Ipocsemenwue, 2019

M.A. Nuenckas 'eometpusi. Kontponsusie padoTsl. 10-11 kimaccer. ba3ossiit ypoBens. — M.: [Ipocsemenue, 2019

B.W. I'mu30ypr Marematuka. Anredpa u Hadyaia MaTeMatudeckoro ananmsa. 10 ximacc. Kontposbabie paboTel. ba3oBeiii u yriayOieHHBIH ypOBHU.
®I'OC. - M.: Muemo3suna, 2019

B.1. I'mu30Oypr Marematuka. Anrebpa 1 Hayana MaTemMaTudeckoro ananusa. 11 kimacc. Koutponsabie paOoThl. ba3oBblil v yriryOieHHbIH YPOBHH.
®I'OC. - M.: Muemo3una, 2019

JI.A. AnexcannpoBa MaremaTrka. AnreOpa u Hadajna Matemarndeckoro aHanmza. 10 kiacc. CamocTosiTensHbIe paOOThl. ba3oBbIi U yriTyOJIeHHBIH
ypoBHHu. ®T'OC. - M.: Muemo3una, 2019

JILA. AnekcanapoBa Matematuka. Anrebpa u Hadana MmaTematudeckoro aHanmsa. 11 kimace. CamoctostenbHabie paboThl. ba3oBelil U yriyOneHHBIH
yposHu. ®T'OC. - M.: Muemo3una, 2019

MeTtoauyeckue mocoous JAJsi y4uTe s

1.

2.

3.

A.I'. MopnkoBnu Maremarnka. Anrebpa W Hadaiga mMareMmarndeckoro anHanm3a. 10 kmacc. ba3oBelii M yriyOseHHBIH ypoBHU. MeToanyeckoe
noco6ue ays yuurens. M.: Muemosuna, 2019

A.I'. MopnkoBuy Maremaruka. AnreOpa ¥ Hauana mareMarudeckoro ananusa. 11 kmacc. bazoBeiil u yrmyOsieHHbIH ypoBHU. MeToauueckoe
noco6ue a1 yuurens. M.: Muemosuna, 2019

C.M. Caaxsu ['eomerpust. [Toypounsie paspabotku. 10-11 knaccel. - M.: IIpocsemenue, 2017

HNurepHer-pecypcsl:

1.
2.

https://lecta.rosuchebnik.ru O6pazoBatensnas miarpopma LECTA — onnaitn 00pa3oBaTenbHBIN MPOEKT.
http://fipi.ru «denepanbHBIi HHCTUTYT MEAArOTMYECKUX U3MEPEHHI»


https://lecta.rosuchebnik.ru/
http://fipi.ru/

http://school-collection.edu.ru Enunast kosiekiust iudpoBbIX 00pa30BaTEeIbHBIX PECYPCOB.
http://www.math.ru CaiiT nmocsiiieH MaTeMaTuke (1 MaTeMaTHKaM).

https://resh.edu.ru/ Poccuiickast aneKTpOHHAs IIKOJIA.

https://ege-study.ru ET3-Cryaus

https://ege.sdamgia.ru Caam I'MA: Pemy EI'D

https://foxford.ru/ Onnaiin-mkosia @oxchopa

O N ks w

Texnnueckue cpeacTBa U y4eOHO-1a00paTOpHOE 000pYyA0BaAHUE:

— aBTOMaTU3UPOBAHHOE paboyee MECTO YUUTENS C EPCOHATBLHBIM KOMIIBIOTEPOM;

— MYJIBTUMEAUIHBIN IPOEKTOP;

— DKpaH;

— TUIAHIIETHI JUTsl 00YJaroIuXCs;

— KOMIUJIEKT HHCTPYMEHTOB: JIMHEHKA, TPEYTOJIbHUKH, IIUPKYJIh; HA00p TEOMETPUICCKUX PUTYD;
— JIOKyMEHTKamepa.


http://school-collection.edu.ru/
http://www.math.ru/
https://resh.edu.ru/
https://ege-study.ru/
https://ege.sdamgia.ru/
https://foxford.ru/
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