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Kiacc 10-11

KonmuecTBo wacoB 1o yueonomy riany 10-11(yrmy6mn.) kmacc 204 B rox_ 6 B HElEIIO

KonmuaecTBo yacoB 1o yueonomy ruiany 10-11(6a3a.) kmace 136 B rox_ 4 B Helemlo

CocraBieHa B COOTBETCTBHH C IPUMEPHON paboveil mporpaMMoii o MaTeMaTukKe

CocraButens: Pemeroa EM.- yunTens MmareMaTuku
Y4eOHuKHU:

Maremaruka: anreOpa W Hayaja MaTeMaTHYeCKOTO aHaim3a, TreoMmeTpus. Anrebpa u
Havaia wMareMmatudeckoro anHammsa. 10 kmacc. YueOHuMK s 00mieoOpa3oBaTeNbHBIX
opranm3aiuii  (0a30BbIi M yrayOneHHbBIH ypoBHH). B 2 wactax; monm pea. AT
Mopakosuyda. - M.: Maemosuna, 2019.

Maremaruka: anrebpa M Hayala MaTeMaTHYECKOTO aHaiM3a, reoMerpus. Anrebpa u
Hayajga MareMmarudeckoro aHammsa. 11 kmacc. YyeOHuk 1 oOmieoOpa3oBaTENbHBIX
opranm3aiuii  (0a30BbIi M yrayOneHHbBIM ypoBHH). B 2 wactax; monm pea. AT
Mopakosuda. - M.: Maemosuna, 2020.

Maremaruka: anrebpa U Hayajla MaTeMaTHYECKOro aHanusa, reomerpus. ['eomerpus. 10-11
KIacChl. YueOHHMK i 00meoOpa3oBaTeNbHBIX OpraHM3anuii: 0a30BBIA U
yrinyonennstit  ypouu [/ JI.C. Aramacsn. — M. Tlpocsemenue, 2020.



MNOSACHUTEJIbHAS 3AIINCKA

PaGouass mporpamma mo mnpeamery «Marematukay» JUisi 0a30BOTO W yrIIYOJIEHHOTO
ypoBHs npenogaBanus B 10-11 ki cocrtaBieHa B cooTBercTBuM ¢ TpeboBanusmMu DPI'OC k
CTPYKTYpE M pe3yjibTaTaM OCBOCHHS OCHOBHBIX 00Pa30BaTENIbHBIX MPOrPaMM CPEIHETO OOILIEro
00pa3zoBaHwUsl.

Llenp ocBoeHWst mporpamMmbl 0a30BOTO YypOBHS — OOEClEeYeHHE BO3MOXKHOCTH
UCIIOJIb30BaHMsI MAaTEMAaTUYCCKUX 3HAHUW M YMEHHUU B MOBCEJHEBHOM JKU3HU M BO3MOXKHOCTH
YCIICIITHOTO TPOJODKCHUST 00pa30BaHMs MO CHEIUAIBHOCTSIM, HE CBS3aHHBIM C IPHUKIATHBIM
UCTIOJIb30BaHHEM MaTEMaTHKH.

Llenb oOcBOGHMST TPOrpaMMBbl YIIyOJIIEHHOTO YPOBHS: OOECIEYeHHE BO3MOXKHOCTHU
YCIEIIHOTO TMPOJOJDKEHHS O00pa30BaHUsl IO CIEIHAIBLHOCTSAM, CBS3aHHBIM C IPHKJIAIHBIM
UCIIOJIb30BAHMEM MATEMAaTHKH, a TaK JX€ OCBOCHHE IpeIMeTa Ha BBICOKOM YPOBHE JUIS
CEpbE3HOT0 M3YYCHHS MATEMATHKU B BY3€ M OOpETCHHE MPAKTUYECKHX YMECHHA W HAaBBIKOB
MaTEeMaTHYECKOT0 XapakTepa, HE0OXOUMBIX JJIsl YCIICITHON MPOo(eCCUOHATLHOM IeATENbHOCTH

Pabouasi mporpamma no Mmatematuke Jis odyqammuxcsa 10-11 kiaaccoB paspaGorana Ha
OCHOBeE CJIeIYIOIIHX IOKYMEHTOB:

1. ®depepanbHBIi TOCYNApCTBEHHBIH 0O0pa30BaTENIbHBIA CTAaHAAPT CPEAHEro OOIIero
oOpa3oBaHus, YTBEpXKACHHBII mpuka3oM MuHuctepcTBa 00pazoBaHusi U Hayku PO ot
17.05.2012 Ne 413 (B pen. ot 29.06.2017)

2. llpumepHas oOcCHOBHas oOmieoOpasoBarenbHas MPOrpaMMa  CPETHETO  OOIIero
obpazosanus (ITporokosn ot 28.06.2016r. Ne 2/16-3)

3. Maremaruka: anrebpa ¥ Hayalia MaTEeMaTHYeCKOTO aHalM3a, reoMeTpus. Anredpa u
Havyama Maremarudeckoro anamuza. 10 kimacc [06a30Bblii W YrIyOJIEHHBIH YpOBHH]:
Meroaunveckoe mocodue mns yuumrens / A.I. Mopakosuu, I1.B. CemenoB. — M.:
Mmuemo3suna, 2017,

4. Maremaruka: anreOpa ¥ HadaJa MaTeMaTHYEeCKOTO aHaliM3a, reoMerpus. Anredpa u
Hayaja MaremMatudeckoro anammza. 11 kmacc [06a30Bblii W yriyONeHHBIH YpOBHH]:
MeToauueckoe mocobue s yuutens / Al Mopakosud, I1.B. CemenoB. — M.:
Meuemo3suna, 2017.

5. Pabouass mporpamma kypca «MaremaTuka: AnreOpa W Haudajga MaTEMaTHYECKOTO
aHanu3a. ['eometpusi» (yrayOJeHHBIH ypOBEHB) K mpeameTHoW JuHuU ydeOHHKOB JI.C.
Artanacsin 10-11 kmaccel. / COopHHK paboumx mporpamm. ['eomerpust (coct. T.A.
bypmuctposa) - M.: IIpocsemenue, 2018.

Mecto npeamera B y‘leﬁHOM IJiaHe

Monyns/knacc 10 k. 6a3oBeiii | 11 ki1 6a30BbII 10 k. 11 k.
yrayOIeHHbIN YrayOJIEeHHBIH
AnreOpa u Had. 84 84 136 136
MaT. aHaIu3a
I'eomeTpus 52 52 68 68
NUTOI'O 136 136 204 204

st uzydenust mpeamera «Marematruka» Ha 0a30BOM ypoBHE OTBOAUTCS 4 ydeOHBIX yaca




Hegeno B 10—11 knaccax: Ha w3ydeHHWe anreOpsl M Hadajga MaTeMaTHYECKOTO aHaln3a
OTBOAUTCS 3 y4eOHBIX yaca B HEJAENIO B MEPBOM MOJIYrOAMM M 2 Yaca B HEJEII0 BO BTOPOM
HOJYTOJINH, Ha U3YYCHHE reoMeTpur 1 yac B HEJENI0 B NEPBOM IMOJIYrOJUHN U 2 Yaca B HENEII0
BO BTOPOM IIOJTYTOJTHH.

Jns w3ydenus mpeamera «Marematuka» — Ha yriIyONE€HHOM ypOBHE OTBOIMTCS 6
y4eOnbIx yacoB Hemenmto B 10—11 kiaccax: Ha u3ydeHue anredpbl U Hayall MaTeMaTHYECKOTO
aHajM3a OTBOAUTCA 4 ydyeOHBIX Yaca B HEJEINI0, Ha M3YUeHHE IeOMETpUH - 2 4yaca B HEJCTI0 B
TEUEHHE KaXKI0T0 T0/1a 00ydIeHUs..

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA MATEMATHUKA

N3ydyenne wmareMaTuku B CTaplied IIKOJE JAaE€T BO3MOXHOCTb  JOCTHIKEHUS
00yJaroUUMHUCS CIEIYIOUINX Pe3yIbTaTOB.

JInyHOCTHBIE!
1)popmynupoBanre U OOBSICHEHHE COOCTBEHHOH TMO3UIMKM B KOHKPETHBIX CHUTYaIHUsIX
OOIICCTBCHHOW KW3HU HA OCHOBE TIONYYCHHBIX 3HAHWA C TO3UIMH HOPM MOpald U
o0l1euesI0BeYeCKUX IEHHOCTEeH, paB U 00SI3aHHOCTEH rpakJjaHuHA
2) chopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO Pa3sBUTHS
HAayKH; KPUTHYHOCTb MBIIUICHUS, YMEHUE pacHO3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBAHUS, OTIIMYATh THIIOTE3Y OT (DaKTa;
3) TOTOBHOCTh M CIOCOOHOCTH BECTH JAHANOr C JAPYTMMH JIIOJbMH, JOCTHUTaTh B HEM
B3aMMOIIOHUMAHHUS, HAXOAUTh OOIIHE LIEeTH U COTPYIHUYATh I UX TOCTHKEHUS;
4) HaBBIKH COTPYIHHYECTBA CO CBEPCTHHKAMHM, JACTbMH MIIAJIIETO BO3pPAcTa, B3POCIBIMHU B
o0Opa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HOU, yueOHO-HCCIeI0BATENbCKON, MPOSKTHON U IPYTUX
BHJIaX JICATEIbHOCTH,
5) TOTOBHOCTB M CLIOCOOHOCTH K 00Pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha MPOTKCHUH
BCEH IKU3HU, CO3HATEIbHOE OTHOILIEHHWE K HENPEephIBHOMY OOpPa30BaHHUI0 KaK YCIOBUIO
YCHEMHOU MPOoEeCCHOHATBHON U OOLIECTBEHHOM ACSITEIIBHOCTH;
6) screTMyYecKOe OTHOIICHHE K MHPY, BKJIOYas 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA;
7) oco3HaHHBIA BBIOOP Oymyiieil mpodeccHn ¥ BO3MOXHOCTEH peanu3alid COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIEHHWE K MPOQPECCHOHATBLHON IeATETbHOCTH KaK BO3MOXXHOCTH
ydacTusi B pEHICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npooieM.

MeranpeamerHble:

1) HaxomWTh W W3BJICKaTh MHOOPMALHUIO B Pa3IMYHOM KOHTEKCTE; OOBSICHSATH M ONHUCHIBATH
SIBIIGHUSI HA OCHOBE MOJIydeHHOW MH(OPMALINU; aHAJIU3UPOBATh U MHTETPUPOBATH MOJYYEHHYIO
uHpopmanuio; GopMyIHpOBaTh NpPOOJIEMY, HHTEPIPETUPOBAaTH U OIEHUMBATh e€€; Jenarb
BBIBO/IbI, CTPOUTH IIPOTHO3BI, IpeasaraTh yTH peuieHus;



2) YMEHHE CaMOCTOSTEIbHO OTPENENIATh IEIU JCATCIBHOCTH M COCTABISTh  IUIAHBI
NEeSITeNbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBJIATh, KOHTPOJMPOBATb U  KOPPEKTUPOBATH
NS TeNbHOCTD; UCIOJIb30BATh BCE BO3SMOXKHBIE PECYPCHI /ISl TOCTHKEHHSI ITOCTABJICHHBIX IIEei
U pealn3aluy IIAHOB JeATEIbHOCTH; BEIOUPATh YCIICIIHBIE CTPATETHH B PA3IMYHBIX CHTYAIUSX;
3) yMeHHe TMPOAYKTHBHO OOMIAThCA W B3aUMOJICHCTBOBaTH B IMPOIIECCE COBMECTHOM
NESITeNbHOCTH, YUUTHIBaTh MO3UIUU JPYTUX YYACTHUKOB JIEATENBHOCTH, A(PGHEKTUBHO
pasperatb KOHQIHKTHL;

4) BiajeHUEC HaBBIKAMH I[O3HABATEJIBbHOW, y4eOHO-HCCIIEIOBATEIbCKOH M MPOEKTHOMN
NEATeNbHOCTH, HAaBBIKAMU  pa3pelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIIbHOMY MOMCKY METO/IOB PEIICHUS MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO

Pa3INYHBIX METOI0B TIO3HAHMS,

5) TrOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSTENIbHOW HH(POPMAIMOHHO-I03HABATEIBHOM
NeATeNbHOCTH, BKJIIOYas yMEHHE OpPUEHTHPOBATHCS B PA3MYHBIX MCTOYHHUKAX HH(MOpMAIHH,
KPUTUYECKH OIICHWBAaTh M HWHTEPIPETHPOBATH HH(POPMALUIO, TOIY4aeMYI0 M3 Pa3TUYHBIX
HUCTOYHUKOB,;

6) yMeHHe WHCIOJb30BaTh CPEACTBA HH()OPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHIl
(manee — HMKT) B pemieHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPraHM3aIlHOHHBIX 3a/1a4 C
co0JIroIeHueM TpeboBaHMI SPrOHOMHMKH, TEXHUKHU 0€e30I1acHOCTH, TMTHEHBI,
pecypcocOepeKeHus1, TPABOBBIX U STHUECKUX HOPM, HOPM HH(POPMAITMOHHON 6€301aCHOCTH,;

7) BazieHUE SI3BIKOBBIMH CPEIICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIarath CBOK TOUYKY
3pEeHMs, UCIIOJIb30BATh aJIeKBATHBIE S3bIKOBBIE CPE/ICTBA;

8) BiajcHUE HABBIKAMH TTO3HABATEIHLHON PedICKCUM KaK OCO3HAHMS COBEPIIACMBIX JICUCTBHN H
MBICTMTEIBHBIX TMPOLECCOB, MX PE3yJIbTaTOB U OCHOBAHM, IPaHUI] CBOETO 3HAHUS M HE3HAHHS,
HOBBIX MO3HaBaTENbHBIX 3a1a4 u CpEICTB ux JOCTUKECHHUSL.



IIpenmeTHbIe pe3ybTaThI:

ba3oBblii ypoBeHb

Yriayo6aeHHblil yPOBEHb

BbInmyCKHUK HAYy4YUTCS

BobinyckHuk MOJIy4YUT
BO3MOKHOCTh HAYYHTHCS

BbinycKHUK HAYYHTCH

BoinyckHuk MOJIyYUT
BO3MOKHOCTbh HAYYMThCSI

Ilenu ocBoeHMA NpeaMeTa

JIJ1st UCIIOIB30BAHUS B
[OBCEIHEBHOM KU3HU U
o0OecrieyeHnst BO3MOKHOCTH
YCIEITHOTO MPOAOKEHHSI
00pa3oBaHus [0 CIECIHATLHOCTSIM,
HE CBSI3aHHBIM C IPUKJIaTHBIM
HCIIOJIB30BAHUCM MAaTCMATUKHU

s pazsumus mvlunenus,
UCNONL308AHUS 8 NOBCEOHEBHOT
JHCUBHU U 0becneyeHUs]
B03MONCHOCIU YCNEUHO20
nPOOOIdNCEHUSL 00PA3Z0BAHUS NO
CNeYUanbHOCMAM, He CEA3AHHBIM C
NPUKIAOHBIM UCNOTIb308AHUEM
Mamemamuxu

JJis yCTienrHoro mpo10JKEHHS
00pa3oBaHus 110
CIICIUAILHOCTSIM, CBSI3aHHBIM C
MIPUKJIATHBIM HCIIOJIb30BAHUEM
MaTeMaTHKU

s obecneyenus 603MONCHOCMU
VCREeuWH020 NPOOOJINCEHUS
obpaszosanus no
CReYUAIbHOCMSM, C8A3AHHbIM C
ocyujecmeneHuem HayuHou u
UCCe008amebCKoll
oesmenvHocmu 6 ooaacmu
MAMEeMAMUKU U CMENCHBIX HAYK

TpedoBanus K pe3yabTaTam

Inemenmot meopuu MHoO)cecme u MaAMeMamuyecKoil 102uKu

— OnepupoBath Ha 6a30BOM
YPOBHE MOHATUSAMH. KOHEYHOE
MHO’KECTBO, 3JIEMEHT
MHO’K€CTBA, TIOJIMHOKECTBO,
nepecevyeHne U 00bEeIMHEHNE
MHO’KECTB, YHCIIOBBIE
MHO’KE€CTBA Ha KOOPJIMHATHOU
IPSIMOM, OTPE30K, HHTEPBA;

— omepupoBaTh Ha 6a30BOM
YPOBHE MOHSATUSMH:
yTBEpKACHUE, OTPUIIAHKE
YTBEPKICHUSI, ICTHHHBIC U
JIO’KHBIE YTBEPKICHUS,
MpUYMHA, CIEICTBUE, YACTHBIN
CITy4ait 0OIIero yrBepkaeHus,
KOHTpPIIpUMED;

—  Onepuposamsv nOHAMUAMU:
KOHEYHOe MHOHCECMEO,
IeMenm MHOMCeCmed,
NOOMHONCECMB0, nepeceverue
U 00BEOUHEHUE MHONCECNE,
YUCTOBblE MHOMCECBA HA
KOOPOUHAMHOU NPAMOL,
ompe3oK, unmepedal,
HOTYUHMEPBAIL, NPOMENCYMOK
C 8bIKOJIOMOU MOYKOU,
epaguueckoe npedcmasienue
MHOIHCECME HA KOOPOUHAMHOUL
NIOCKOCU,

—  onepuposams NOHAMUAMU.:
ymeepoicoenue, ompuyanue
ymeepaotcoenus, UCIUHHbLE U

— (CB000HO OTIEpHpPOBATH
MOHATHSIMH: KOHEUHOE
MHO3KECTBO, JJIEMEHT
MHO’K€ECTBA, IIOJIMHOXECTBO,
nepeceyeHue, 00beIMHEHNE U
pPa3HOCTh MHOKECTB,
YKCJIOBBIE MHOYKECTBA HA
KOOPAMHATHOW MPSIMOIA,
OTpE30K, UHTEPBAJ,
MOJIYUHTEPBAJI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOH,
rpaduueckoe npeacTaBlIeHue
MHO’KECTB Ha KOOPAMHATHON
IJIOCKOCTH;

— 3aJaBaTb MHOXECTBA
MIEPEUUCIIEHUEM U

- JHocmuoicenue
pe3yrvmamos pazoena |,

- onepuposamv NoHsmuem
onpeoeneHusi, OCHOBHbLIMU BUOAMU
onpeoeneHutl, OCHOBHbIMU UOAMU
meopem;

- HOHUMAmMb Cymb
KOC8EHHO20 OOKA3AMeNbCmeda,

- onepuposamv NOHAMUAMU
CUEeMHO20 U HeCUemHOo20
MHOJCECmsa,

- NPUMEHSIMb Memoo
MamemamuyecKo UHOYKYuu OJisl
NpPOBeOeHUs. PACCYHCOEHUL U
00KA3amenbCms U npu peulenuu
3adau.




HAXOJWTh MepeceueHue u
oObeMHEeHNE IBYX MHOYKECTB,
MPECTaBICHHBIX IpadudecKu
Ha YUCIOBOM MPSAMON;

CTPOUTH HA YUCJIOBOM MPSIMOM
MOAMHO>KECTBO YUCIIOBOTO
MHOECTBA, 33JJaHHOE
MPOCTEHIINMHU YCIOBHIMH;
pacrno3HaBaTh JIO>KHBIE
YTBEp)KACHUSA,  OMIMOKH B
paccyXJIeHUSX, B TOM
4yucine €  UCHOJb30BaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoti srcuznu u npu

u3yyeHuu Opyeux npeomemos:
UCIOJIb30BaTh YK CIIOBBIE
MHOXECTBA Ha KOOpPAMHATHOU
MpSMOit JUTS OIKCAHUSA
peanbHbIX IIPOLIECCOB U
SIBJICHUH,

IIPOBOJUTH JIOTUYECKHE
pacCyKIeHus B  CUTyalHUAX
[IOBCEJHEBHOM KU3HU

JIOJICHbIE YIMBEPAHCOCHUA,
npuyduHa, creocmaue,
yacmuwlll cryyai 0oweeo

VMBepIHcOenUsl, KOHmpnpumep;
npogepsimv NPUHAOTIEHCHOCHLb
NEeMEHMA MHONCECMBY,
HAX00ums  nepeceyeHue U
00beOUHEeHUEe MHOMCECmE, 6
mom uucie NnpeocmasieHHblX
epaguuecku  Ha  HUCTOBOU
— NpAMOU U HA KOOPOUHAMHO
NJIOCKOCIU;

npoeooums  00KA3amMelbHble
paccysicoenus ons
000CHOBaHUSA UCUHHOCIU
VMEEPHCOEHU.

NOBCEOHeBHOU JHCUBHU U npu

— usyueHuu opyaux npeomemos:

UCNOIb308AMb Yucio8vle
MHOCeCmea Ha
KOOPOUHAMHOU NpPAMOU U HA
— KOOpOUHAMHOU NAOCKOCm
Ol ONUCAHUSL  PEeaTbHblX
— npoyeccos u A61eHUll;

nposooums  00KA3amelbHbule

PaccyxcOenus 6  CUMyayusix
NOBCEOHEBHOU  JICU3HU,  NpU
peutenuy  3a0a4y U3 Opyeux
npeomemos

~C

XapaKTePUCTUYECKUM
CBOWCTBOM,

OTNIEPUPOBATH MOHSATUSIMU:
YTBEPKICHUE, OTPULIAHUE
YTBEPKJICHUS, ICTUHHBIC U
JIOKHBIC YTBEPKACHUS,
MpUYNHA, CJICJCTBUE,
YaCTHBIA clTydail 001ero
YTBEPKJICHUS, KOHTPIIPUMED;
MPOBEPSITh MPUHAIC)KHOCTh
3JI€MEHTa MHOKECTBY;,
HaxOJIUTh MEPEeCceUCHHUE U
00beAMHEHNE MHOYKECTB, B
TOM YHCJIE TTPEJICTABICHHBIX
rpadu4YecKy Ha YUCIOBOM
IIPSIMOM ¥ HA KOOPJAMHATHOU
IUIOCKOCTH,

MPOBOJUTh  JIOKa3aTelIbHbIC
paccyXJIeHHs JUISt
000CHOBaHHUS MCTHUHHOCTH
YTBEPKICHUN.

B nosceonesnotl srcuznu u npu
uzyyeHuu Opyeux npeomemos.
WCTIOJIb30BAThYHCIIOBEIC

MHO’KECTBa Ha KOOPJIMHATHOMN
IIpsIMOM U Ha KOOPAWHATHOU
TUIOCKOCTH  JUISL  OTMCAHWUS

peanbHbIX MPOIECCOB u
SIBJICHUM
MPOBOJIUTH JOKa3aTelbHbIC

paccyKJieHHsT B CHUTYyalHUsAX
MOBCEAHEBHOM JKHM3HHU, MIpHU
peuieHuu 3ajady U3 APYrux

- B noeceonesnoii scusnu u
npu usydeHuu Opyeux npeomemos.
UCNONb308aMb meopemuxo-
MHOJICECBEHHDILL  SI3bIK U S3bIK
JIO2UKU Ol ONUCAHUSL  PealbHblX
npoyeccog U sA6leHull,  npu
peuteruu 3a0au Opyeux y4eOHbIX
npeomemos




MPEIMETOB

Yucna u GbIPAIICCHUA

OnepupoBatb Ha 6a30BOM
YpOBHE MOHATHAMH: 1IEJI0C
YHCJIO, JeINMOCTD YKCEl,
0OBIKHOBEHHAS IpO0Bb,
JECATUIHAS IPOOb,
panmoHaIIBHOE YHUCIIO,
npUOIMKEHHOE 3HAUCHUE
YHpclia, 9acTh, T0JId,
OTHOIIICHUE, TMPOIICHT,
MOBBLIIIEHHUE U TOHKEHNE HA
3aJIaHHOE YK CJIO TIPOIICHTOB,
macurao;

OTIepHpOBaTh Ha OA30BOM
YPOBHE NOHATUSMU. JIOTapupm
qrclia, TPUTOHOMETPHYSCKAS
OKPYKHOCTB, TpaJlyCHasi Mepa
yria, BeTUYHHA yIiia,
3aJJaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON
OKPYXHOCTH, CHHYC, KOCUHYC,
TaHTE€HC U KOTAHT'€HC YIJIOB,
HUMEIOIINX TIPOU3BOJIBHYIO
BEJIMYHHY;

BBITIOJTHATH apu(hMETHICCKHE
IEHCTBUS C IENBIMH U
paIoOHATBHBIMU YHCIIAMH;
BBINOJIHATHh HECTIOKHBIE
npeoOpa3oBaHUs YHCIOBBIX
BBIPKEHUI, COAepIKALTUX
CTETNICHU YHCell, TM00 KOPHH M3
qucel, T100 Jorapu@mseI

C60000HO onepuposams
NOHAMUAMU: YeJloe YUCTO,
oenumocme yucer,
00bIKHOBEeHHAs1 OpODb,
oecsamuunas 0poow,
PAYUOHATbHOE YUCTO,
npUOIUINCEHHOE 3HAYEHUE

yucaa, 4acmo, 004,
OmHOUEeHUe, NPOYEHM,
YUCII0, NO8blULEHUE U NOHUNCEHU
3AQAHHOE YUCTIO NPOYEHN]
macumao;
nPUBOOUMb NPUMEPbL YUCETL C
3A0AHHLIMU CEOUCTNEAMU
oenumocmu;
ONepupoBaAmb NOHAMUSMU:
Jo2apugm uucaa,
MPULOHOMEMPU1eCKas

OKPYIHCHOCMb, PAOUAHHAS U
epadycuas mepa yena,
BeNUYUHA Yeld, 3a0AHHO20
MOUKOlU HA
MpU2OHOMempuU4ecKou
OKDYIHCHOCIU, CUHYC, KOCUHYC,
CuCTeMaMy maneenc u KOmaud
UMeruux nPoU380aAbHYIO
BEIUYUHY, YUCIA € U T,
8LINOJIHAMb apupMemuyeckue
oelicmeusi, couemas ycmmoie u
nucbMeHHble npuembl,

NpUMEHSIS NpU

CB0OOJTHO OTIEPHPOBATH
MOHATHAMHE. HATYpaIbHOE
YHCIIO, MHOXKECTBO
HATypaJIbHBIX YHCET, IeTI0e
YHCII0, MHOXKECTBO LIENIBIX
YHceln, O6BIKHOBCHHa}I IpoOb,

JecSITUYHAas ApoOb,
CMELIaHHOE

€ Hd painOHAIBPHOE YHUCIIO,
06

' MHOJ>XCCTBO pallMOHAJIBHBIX
YUCCJI, HPPALNHOHAIIBHOC
9HCJI0, KOPECHb CTCICHMU N,
JIENCTBUTEIBHOE YHUCIIO,
MHOKECTBO JICHCTBUTEIBHBIX
YUCCII, TCOMETPpHUICCKAA
HUHTEpHpCTAllUA HATYpPAJIbHBIX,

bIX
OCJ1
JIECTBUTEIBHBIX YHCE;

X
, PallMOHANIBHBI

IIOHUMATh U O6’I)$[CH5ITI)
Pa3HUIy MEXTY TO3HI[HOHHOM
u He poszu M oHy o

reHC ¥aitfifen ducern;

NEepCBOAUTL YK CJia U3 OJIHOM
CHUCTCMBI 3aIIUCH (CI/ICTCMBI

CUMCIICHUS) B IPYT'YIO;

JOKa3bIBaTh U UCIIOJIB30BaTh

Jlocmuoicenue pe3ynibmamos
paszoena l;

Cc80000HO Onepuposamv
YUCTOBBIMU MHOICECTNBAMU
npu peweHuu 3a0ay;

NOHUMAMb NPUYUHbBL U
OCHOBHbLE Uudeu pacuiupeHus
YUCTIOBbIX MHOIHCECMB,

81a0emb OCHOBHbIMU
NOHAMUAMYU MEOPUU
O0enumMocmu npu peueHun
CMAHOApmMHbBIX 34044

umems bazoewvie
npeocmasieHusi 0 MHOJNCECHEe
KOMNJIEKCHBIX YUCEL,

Cc80000HO 8bINOIHAMb
MmodcoecmeenHvie
npeoopazosanus
MPUSOHOMEMPUYECKUX,
Jloeapughmuieckux,
CMENeHHbIX BbLPAICEeHUI,

enademuv opmynou buHoma
Hbviomona,

yMemb 6blNOJIHANMb 3aNUCH
uucia 6 HOSMI/;MOHHOIZ




YHCe;

CpaBHUBATh pallOHAJIbHbIE
YKClIa MEXKy CO00ii;
OILICHUBATh U CPABHUBATH C
paloHaIbHBIMU YHCTIAMH
3HA4YEeHHUSI LIETIbIX CTEeHEH
4ucell, KOpHER HaTypaJIbHOU
CTETICHH U3 YHCeII,
norapu(MoB yrcen B IPOCTHIX
Cllydasx;

n300paxarbh TOUKaMH Ha
YHUCIIOBOU IIPSAMOM LIEJIBIE U
palroHaNbHbIE YNCIA;
n300paxarh TOYKaMH Ha
YHCIOBOM MPSIMOM 1EJIbIE
CTETIeHU YHCEeN, KOPHU
HaTypalbHOH CTENeHu U3
qucel, Jorapu@msl yucen B
MPOCTBIX CIIydasix;
BBITIOJTHATH HECIIO)KHBIE
npeoOpa3oBaHus LENbIX U
IpOOHO-palMOHATEHBIX
OYKBEHHBIX BBIPA)KEHUI;
BBIpaXkKaTh B IPOCTEHUIINX
clly4dasiX U3 paBEHCTBa OJIHY
NEpEMEHHYIO Yepe3 JApyrue;
BBIUUCIISATE B MPOCTHIX CIydasx
3HAYCHUS YNCIIOBBIX U
OYKBEHHBIX BBIPKCHUH,
OCYIIECTBIISIST HEOOXOAMMBIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;
n300paxkaTh CXeMaTUYECKU

Heobxooumocmu
BbLUUCTUMENbHBIE
ycmpoucmaea;

HAXo00ums 3HA4eHUsl KOPHs
HamypaibHOU cmeneHu,
cmeneHu ¢ payuoHaIbHbLM
nokaszamenem, ro2apugma,
UCNONbL3YA NPU
Heobxooumocmu
BbIUUCTUMENbHBLE
ycmpoucmaea;

NOIb3068AMbCIL OYEHKOU U
NPUKUOKOU NPU NPAKMUYLECKUX
pacuemax;

npo8oOUMb NO U36ECHHBIM
Gopmyram u npasuiam
npeoopazoeanusi OyK8eHHbIX
BbIPAIICEHUT, BKIIOYAIOUJUX
cmenenu, KOpHU, 102apughmol
U mpucoHomempuyecKkue
@yHryuu,

HAxo0umbs 3HA4eHUs YUCL08bIX
U OYKBEHHBIX BbIPANCEHUI,
ocyuecmaenss Heobxooumvle
nOOCMAHOBKU U
npeobpazoeanusl,
uzobpaxcams cxemamuyecKku
V2o, 6eUYUHA KOMOPO2O
8bIpAdICEHA 6 2padycax uiu
paouanax;

UCNONbL306AMb NPU PeUleHUU
3a0a4y mabauyHbvle 3HAYeHUs.
MPUSOHOMEMPULECKUX

IIPU3HAKHU JEIUMOCTH CYMMBI
U NIPOU3BEICHUS IIPU
BBIIIOJIHCHUY BBIYHUCICHUN U
peuIeHuH 3a1ay;

BBINOJIHATH OKPYTJICHUE
palMOHANIBHBIX U
HUPpAMOHAIBHBIX YHCEIN C
3aJJaHHOM TOYHOCTBIO;

CpaBHUBATb ﬂeﬁCTBHTCHBHLIC
Juclia pa3HbIMU CHOCO6aMI/I;

YIOPSAI0YMBATh YHCIIA,
3aIllMCaHHbIC B BUC
OOBIKHOBEHHOM U JIECATUYHON
IpoOu, YuCIa, 3aNMCaHHbIE C
HCIIOJb30BaHUEM
apudmeTnyeckoro
KBaJPaTHOT'O KOPHs, KOPHEN
crerneHy OoJble 2;

Haxoauth HOJl m HOK
pas3HBIMH CTIOCOOAMU U
WCIIOJIb30BATh UX NPU
pelieHuu 3ajad,

BBIITOJIHATH BBIYUCIICHUA U
peoOpa3oBaHMsI BEIPAKEHUH,
COJIepKAITIX
JICHCTBUTEIbHBIC YKCa, B TOM
YHCIJIE KOPHU HAaTypaIbHBIX
CTEIICHEH;

cucmeme CUUCerusl,

NPUMEHAMb NPU petueHuu
3a0au yentvle 0poou,;

NpUMeHsIMb NPU peuteHul
3a0ay MHO20YJIeHbl C
0eticmeumenbHbLMU U Yeablmu
Koaghpuyuenmamu,

81a0emsv NOHAMUAMU
NPUBOOUMDBLL U HENPUBOOUMbLUL
MHO20YIeH U NPUMEHAMb UX
npu pewenuu 3a0ay;

NpUMEHSIMb NPU PeuteHul
3a0auy OCHOBHYIO meopemy
aneeopwi;

NPUMEHAMb NPU peueHUuU
3a0au npocmetiwiue YyHKyuu
KOMNIEKCHOU NepeMeHHOU KakKk
2eomempuiecKue
npeobpazosanus




yroJi, BEIUYNHA KOTOPOTO
BBIpa)KEHA B Ipajiycax;

— OLIGHUBATh 3HAKU CUHYCA,
KOCHHYCa, TAHT'€HCa,
KOTaHT€HCa KOHKPETHBIX
YTJIOB.

B nosceonesnoii scusnu u npu
U3yyeHuu Opyaux yueoHvix
npeomemos:

—  BBINOJIHATH BBIUUCIICHUS [IPH
peleHnn 3a/1a4
NPaKTUYECKOTO XapaKTepa;

—  BBINOJIHATH IPAKTHUECKUE
pacyeTsl ¢ UCTOIb30BAHUEM
pu HEOOXOIUMOCTHU
CIPaBOYHBIX MaTEPHATIOB U
BBIUUCIIUTENBHBIX YCTPOMUCTB;

— COOTHOCHUTbH peaibHbIe
BEJIMYHMHBI, XapaKTePUCTUKH
00BEKTOB OKPYXKAIOLIET0 MUpa
C UX KOHKPETHBIMU
YHCIOBBIMU 3HAYEHUSIMH;

— HUCHOJb30BATh METO/IbI
OKPYIJICHUS, TPHOIMKESHAS U
MPHUKUIKH TIPU PEIICHUN
MPAaKTUYECKUX 3a7a4
MMOBCEIHEBHOW KU3HU

@yHKyuil y2n08;

BbINONHAMb NEPEBO0 GENUUUHDL
Yyena u3 paouaHHol mepul 6
2paodycHyo u 0opamHo.

B nosceonesnoii srcusnu u npu

uzyueHuu Opyaux y4eOHvix
npeomemos:

8bINOIHAMb OelicmBUsL C
YUCTIOBLIMU OAHHBIMU NPU
pewenuu 3a0a4
NPAKmMu4ecKoeo xapakxmepa u
3a0a4 U3 pasiuyHuLX ooaacmell
3HAHUL, UCNONIL3YS NPU
HeoOX00UMOCmuU CNPasoyHbvle
mamepuansl u
8bIUUCTIUMNENbHBLE
ycmpoucmea;

OYeHUusamy, CPaABHUBAMb U
UCNONIb3068AMb NPU PeULeHUU
NpaKmMuyecKux 3a0a4
YUCN08ble 3HAUEHUS PeabHbLX
8eUUUH, KOHKPEemHble
YUCI08ble XAPAKMEPUCTUKU
00bEKMOo8 OKPYACAIOUe20
mupa

BBIMOJIHSTh CTaH/IapTHBIC
TOXIACCTBCHHBIC
npeoOpa3oBaHms
TPUTOHOMETPUYCCKHX,
norapuGMUUECKHX,
CTEICHHBIX, UPPAIMOHATBHBIX

BBIPKCHUH.

B HOBCCI[HGBHOﬁ JKU3HU U IIpH
H3YYCHUHU OPYTUX NPEIMETOB!

BBITIOJIHATH M OOBACHATH
CpaBHEHUE PE3YJIbTATOB
BBIYUCIICHUH TIPU PELICHUH
MPAaKTUYECKUX 33/1a4, B TOM
qucie NpUOIMKEHHBIX
BBIUHCIICHUH, UCTIOJIb3YS
pasHble CIIOCOOBI CPaBHEHU;

3alUCbIBAThL, CPABHUBATD,
OKPYIIATH YHMCJIOBBIC JaHHBIC
PCAIBbHBIX BEJIMYUH C
HCII0JIb30BAHHUEM PA3HBIX
CHUCTEM U3BMEPCHUA,

COCTaBIITh U OIICHUBATh
Pa3HBIMHU CIIOCOOAMHU
YHCIIOBBIC BRIPAKCHUS TIPH
peIIeHUN TPAKTUYECKUX 3a1a9
1 3a/1a4 U3 JPYruxX y4eOHbIX
MPEIMETOB

YPaBHBHM}l U Hepaeencmea




Pemate nuHelHbIE YpABHEHUS

Pewamo PayuUOHAalbHbLE,

CB00OAHO OTIEPUPOBATH

- ,ZZocmuofceHue pes3yibmamos

¥ HEpaBEHCTBA, KBAJPaTHbIC
YPaBHCHHUSI,

pemarh JorapupmMuIecKue
ypaBHenus Buza log a (bx + ¢)
= d u mpocreiimine
HepaBeHcTBa Buja 109 a X < d;
penrath mokKa3areibHbIe
ypaBHenus, Bulla a%*=d (rie
— d MOHO TPE/ICTaBHUTH B BUJIC
CTEICHU C OCHOBAHHEM @) U
IIPOCTENUIINE HEPABEHCTBA
Bugaa*<d (rme d MoxkHO
MPEICTABUTh B BUJIC CTETICHU C
OCHOBAHHEM 4);.

MPHBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEN
IIPOCTEUIIEro

TPUTOHOMETPUIECKOTO
ypaBHEHHs Bua: Sin X = a,
cosx=a, tgx=a,ctgx =a,
1€ @ — TaGJIUYHOE 3HAYCHHE

COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON

GbyHKIHN.

B nosceonesnoii sorcuznu u npu

usyueHuu opyaux npeomemos.
COCTaBIISITh U pelIaTh
YPaBHEHUS U CHCTEMBI
YPaBHEHUH MIPU PEIICHUHU

noKasameibHbvie U
JloeapugmuvecKkue ypaeHenus
U Hepasencmaa, npocmetniuiue
UppayuoHaibHbie u
mpucoHoMempuiecKue
VPa8HeHUsl, HepABEeHCMBA U UX
cucmembl;

UCNONL3068AMb MEMOObl
PpeweHUs YPaGHeHUIL:
npusedeHue K 8udy
«npouseedenue pagHoO HYI0»
UNU «4ACMHOE PABHO HYIIOY,
3aMeHa nepemMeHHbIX,
UCNONBL3068AMb MEMOO
UHMEPBANO8 O/ peuleHus
HepaseHcma,

UCNONL308aMb epaghuyeckutl
Memoo 051 NPUOIUHCEHHO2O
peueHus ypasHeHul u
HepaseHcma,

usobpasicamo Ha
MpPUSOHOMEMPULECKOLL
OKPYIHCHOCIU MHONCECTNBO
peuteHutl npocmeuux
MpPUSOHOMEMPUYECKUX
VPasHeHUll U HepABEeHCME,
BLINONIHAMb OMOOP KOPHell
VPAGHeHUl UIU peueHUt
HepaseHcme 6 COOmeemcmauu
€ OONONIHUMENbHLIMU
VCIOBUAMU U OCPAHUYEHUAMU.

MOHATUSIMU. YpaBHEHUE,
HEPAaBEHCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA,
YpaBHEHUE, SBIAOLIEEC
CJIEJICTBHEM JIPYTOTO
YpaBHEHUS, ypaBHEHMUSI,
PaBHOCHUJIbHBIE HA MHOXECTBE,
PaBHOCHUJIbHBIE
npeoOpa3oBaHus ypaBHEHUH;
pelaTth pa3Hble BUAbI
YpaBHEHUI U HEPABEHCTB U UX
CUCTEM, B TOM YHCIIE
HEKOTOpbIEC ypaBHEHUS 3-i U
4-i1 crenieHel, 1poOHO-
palyoHaIbHBIE U
HppalMOHAIbHbIE;

OBJIaJIETh OCHOBHBIMU THIIAMU
MI0Ka3aTeIbHBbIX,
norapu(pMUYECKuX,
UPPalMOHAJIBHBIX, CTEIEHHBIX
YPaBHEHUI U HEPABEHCTB U
CTaHAAPTHBIMU METOJAMH MX
pElIeHNI U IPUMEHSATh X
IIpYU pELICHNN 3ajad,;
MPUMEHSTH TeopeMy besy k
PELICHUIO YPaBHEHUI;
MIPUMEHATH Teopemy Buera
JUIS pelIeHus] HEKOTOPBIX
YpaBHEHUH CTETICHU BBIIIE
BTOPOW;

IIOHUMAaTh CMBICII TEOPEM O
PaBHOCHJIBHBIX U

paszoena l;

—  CcB00O00HO onpeodensimb Mmun u
8b1OUPAMb MEMOO PeLleHUst
NOKA3AMebHbIX U
Jloeapughmuieckux ypagHeHull
U HepageHcms,
UPPAYUOHATILHBIX YPABHEHUU U
HepaseHcms,
MpUSOHOMEMPU1EeCKUX
VPABHeHUll U HePABeHCM8, UX
cucmenm,

—  CB0O0OOHO peulams cucmemvl
JIUHEUHbIX YPABHEHUL,

—  peuamsv 0CHO8HbIE MUNbL
VpasHeHuil U HepaeeHCms ¢
napamempamu;

—  NpumeHamb npu peuleHuu
3a0ay

HCCJIOKHBIX NPAKTUYCCKUX
3aJa4




B nosceonesnoii srcuznu u npu
usyueHuu opyeux y4eouvix
npeomemos.

— cocmaenamo u peulams

VPasHeHusl, cucmembl
VPAasHeHUll U HepageHCcmaa npu
pewteHuu 3a0a4 opyux
VueOHbIX NPeoMemos;

—  UCNOIB308aMb YPAGHEHUS U

Hepasencmea 0Jisk NOCMPOEHUS.
U UCCNe008aHUs NPOCMEUNUX
mamemamuyeckux mooenetl
PeanbHblX CUmyayutl uiu
NPUKIAOHBIX 3A0aY,

—  yMemb UHMePNnPemupos8ams
NOLYYEeHHbLI NPU peueHul

VpasHeHusl, HepaseHCmaea ulu
cucmemul pe3yiomam,
oyeHusamy e20
npagoonooobdue 8 Konmexkcme
3A0AHHOU PeanbHOU CUmyayuu

UU NPUKIAOHOU 3a0a4u

HEPABHOCUITBHBIX
npeoOpa3oBaHUsAX YPaBHECHUIA
U YMETh UX JIOKa3bIBaTh;
BJIAJIETh METOJJAMH PELICHHUS
YpaBHEHHI, HEPABEHCTB U HX
CHCTEM, YMETh BHIOUpPATh
METOJT PEIICHUS
000CHOBBIBAThH CBOH BBIOOD;
UCTIO0JIb30BaTh METO/T
UHTEPBAJIOB JUISI PEIICHHUSI
HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-PAIMOHANIBHBIX U
BKJTIOYAIOIINX B CEOS
UppalroOHAIbHBIC
BBIPKEHUS;

pemath anredpandeckue
YpaBHEHUS U HEPABCHCTBA U
UX CHUCTEMBI C TTapaMeTpaMu
anreOpanvdeckum u
rpaduyecKuM METOIaMH,
BJIAJIETh Pa3HBIMU METOIaMH
JI0Ka3aTebCTBAa HEPABEHCTB,;
pelaTh ypaBHEHHS B IIETBIX
qrclax;

n300pakaTh MHOXKECTBA Ha
TJIOCKOCTH, 3a/1aBaeMble
YpaBHEHUSIMH,
HEPaBEHCTBAMHU U UX
CHCTEMaMH;

CBOOOHO HCIIOIB30BATH
TOXKIECTBEHHBIE
npeoOpa3oBaHUs MPH
pELICHUH YPaBHEHUN U




CHUCTEM ypaBHEHUU

B nosceonesnoti scusnu u npu
usyueHuu opyaux npeomemos.
COCTaBJIATh U peliaTh
ypaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI IIPU PELICHUH 3a/1a4
JIPYruX y4eOHBIX MPEIMETOB;
BBITIOJTHSATH OLIEHKY
[IpaBAOINOA00MS pe3yabTaTOB,
MOJTy4a€MBIX TIPU PEHICHUH
Pa3IMYHBIX YPAaBHEHMUIA,
HEPaBEHCTB M UX CHUCTEM IIPH
pelIeHnu 3a1a4 APYrux
y4eOHBIX MPEIMETOB;
COCTaBJISATh U pelIaTh
YpaBHEHHUS U HEPABEHCTBA C
napaMeTpamHu MpH PEeIIeHUN
3a/1a4y APYrux yaeOHbIX
MIPEIMETOB,;

COCTaBJISITh YPaBHEHHUE,
HEPaBEHCTBO WM UX CHCTEMY,
OIMCBIBAIOLINE PEATBHYIO
CUTYAIIUIO WU TTPUKIATHYIO
3aaqy, UHTEPIPETUPOBATh
MOJIy4eHHBIE PE3YNbTaTHI,
HCII0JIb30BaTh IPOTPaMMHbIE
CpeZCTBa MPH PELICHUH
OTJENIbHBIX KJIACCOB
ypaBHEHUI U HEPABEHCTB




Dyukuyuu

OnepupoBatb Ha 6a30BOM
YPOBHE NOHATUSMU:
3aBUCUMOCTH BEJIUYMH,
(byHKIUS, apTyMEHT U
3HaueHue HyHKIHUH, 00J1aCTh
onpeAeNeHHs] © MHOKECTBO
3Ha4YeHU# QpyHKIMHU, rpaduk
3aBUCUMOCTH, TpauK
GbyHKIMY, HYAU QYHKIINH,
MPOMEKYTKU
3HAKOTIOCTOSIHCTBA,
BO3pAacTaHHE HA YHUCIOBOM
pPOMEXYTKe, yObIBaHHE Ha
YHCIIOBOM MPOMEXYTKE,
HauOoJIbIlIee 1 HAUMEHbIIEE
3HaueHue QPyHKIMUU Ha
YHCIOBOM MPOMEXYTKE,
nepuoanyueckas QpyHkIus,
NepuoI,

onepHupoBaTh Ha 6a30BOM
YPOBHE MOHATUAMMU: NpsIMast U
oOpaTHas
MPOTIOPINOHATBHOCTD
JMHEHHasI, KBaJpaTHIHasl,
JorapupmMuyecKas u
nokaszarenbHas (yHKIUH,
TPUTOHOMETPHUYECKHE
byHKIUY;

pacrno3HaBath rpaduku
AJIEMEHTAPHBIX (QYHKIIMA:
npsMO# 1 0OpaTHOU
PONOPIUOHATIBHOCTH,

Onepuposams noHAMUAMU.:
3a6UCUMOCMb BEIUYUH,
Qyukyus, apeymenm u
3HaueHue PyHKyuu, obracms
onpeoeneHusi U MHOJMCECHEO
3HaueHull hyHKyuu, epagpux
3asucumocmu, 2pagux
@yuryuu, Hyau ynkyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUCi1080M
npomexcymke, yovieanue Ha
YUCTIOBOM NPOMEIICYMIKE,
HauboIblee U HauMeHbuULee
3HaueHue PyHKYuu Ha
YUCTOBOM NPOMEIHCYNIKE,
nepuooudecxkas yHKyusi,
nepuoo, YemHasl u Heyemuas
@dynxyuu,

onepuposamv NOHAMUAMU.
npsmas u obpammuas
NPONOPYUOHATLHOCD,
JIUHElHAsl, K8AOpamu4Has,
nocapugmuyeckas u
NOKA3amenbHas QYHKYuu,
MpUu2oOHOMempuiecKue
@yHryuu,

onpeodensams 3Ha4eHue
@YyHKYUU RO 3HAYEHUTO
apaymenma npu paziuyHbix
cnocobax 3a0anust hyHKyuu;
cmpoums 2paguky u3y4eHHblx

Bnaners nonaTHsAMHU:
3aBUCUMOCTb BEJIMYUH,
GyHKIUS, apTYMEHT U
3HaueHue QyHKINH, 00JIacTh
OIpesieTIeHNUs. U MHOYKECTBO
3HaYCHUM (PYHKINH, rpaduK
3aBHCUMOCTH, I'paduK
byHKIMY, HYTU QYHKIHH,
IPOMEXYTKU
3HAKOIIOCTOSIHCTBA,
BO3PACTaHHE Ha YHCIOBOM
IIPOMEXKYTKE, yObIBaHUE HA
YHCIIOBOM IMPOMEXKYTKE,
HauOoJIbIIee U HaUMEHbIIee
3Ha4YeHue QYHKIUHN Ha
YHCIIOBOM IPOMEXKYTKE,
nepuoandeckas QyHKIus,
NepUOJ, YeTHasl U HeueTHas
GyHKIUU; yMETh IPUMEHSTh
9TH [OHATHS NIPH PelICHUN
3aga4,

BJIQJI€Th MOHATHEM CTENICHHAs
(GyHKLMS, CTPOUTD €€ TpaduK
¥ YMETh IPUMEHSThH CBOMCTBA
CTeNeHHON (QYHKIIUH MPH
pelLIeHUH 3a71a4;

BJIQJIETh MOHATUAMU
nokasarenbHasi pyHKIuS,
HKCTIOHEHTA; CTPOUTH HX
rpaduKy ¥ yMETh IPUMEHSTh
CBOMCTBA IOKA3aTEIbHOU

(YHKIMH NPU PCHICHUH

- ,ZZOCI’I’Z usicerue pesyibmamoes

paszoena l;

61a0emsv NOHAMUEM
ACUMNMOMbL U YMeNmb €20
NPUMEHSIMb NPU PeteHuU
3a0ay,

NPUMEHSMb MemoObl peuleHus
npocmeuuux
oughghepenyuanvrvlx
VPasHeHUll nepeozo U 8Mopo2o
nopsi0Ko8




JIMHEWUHOM, KBaIpaTUYHOMH,
norapupMuIECKO u
MoKa3aTeIbHON (DYHKITUH,
TPUTOHOMETPUUYECKUX
GyHKIUH;

COOTHOCUTH TpapuKu
AJIEMEHTAPHBIX (QYHKITHIHA:
npsIMOil U 00paTHOM
IPONOPLUOHATIBHOCTH,
JIMHEWHOM, KBaIpaTUYHOMH,
norapupMuIecKoi u
noKa3aTeiabHOH pyHKIUH,
TPUTOHOMETPUUYECKUX
byHkuuii ¢ hpopmynamu,
KOTOPBIMH OHH 3a]1aHblI;
HAXOAMTh 110 rpapuKy
IpUOIMKEHHO 3HAYEHUS
(GYHKIMY B 33/IaHHBIX TOYKAX;
OTNpeAensaTh Mo rpaduKy
cBoiicTBa QYHKIUH (HYIH,
MPOMEXYTKA
3HaKOTIOCTOSIHCTBA,
IIPOMEXYTKA MOHOTOHHOCTH,
HauOOJIbIINE U HAUMEHBIIINE
3HAYCHHS U T.IL.);

CTPOUTH CKH3 Tpaduka
GbyHKIMH, YIOBIETBOPSIOLIEH
pHUBEICHHOMY HabOPy
ycIoBHi (IPOMEXYTKH
Bo3pactanus / yObIBaHUs,
3HaYeHue PyHKIUHU B
3aIaHHOM TOYKE, TOUKHU
AKCTPEMYMOB H T.JI.).

Qyuryui;

ONUCHIBAMb NO 2PAPUKY U 8
npoCmeuuux ciyuasx no
gopmyne nogedenue u
ceolicmea hyHKyul, Haxooums
no epagpuxy Qynxyuu
HauboIbUUe U HAUMEHbULUE
3HAYEeHUs,

CmMpoums 3cKu3 epaguxa
@yHKyuu, yoosiemeopsioueli
npugedeHHoMy Habopy
yenosutl (npomedicymiu
803pacmanus/yovieanusi,
3HaueHue QYHKYuU 8 3a0aHHOU
mouke, MOUKU IKCMpPemMyMmos,
acumMnmomal, Hyau QYHKYuUU u
m.o0.);

pewams YpasHeHus,
npocmeuiuiue Cucmembl
VPasHeHUll, UCNONb3YSL
ceolicmea hyHKyuil u ux
epaguxos.

B nosceonesnoii srcuznu u npu

UzyyeHuu Opyaux yyeoHvix
npeomemos:

onpeoensims no epagpukam u
UCNONb306aMb OJIs PeUleHUs.
NPUKIAOHBIX 3004 C8OLCMBA
PEANbHbBIX NPOYECCco8 U
3asucumocmeti (Haubonvuiue u
HauMeHbUuiUue 3HAYeHUs,
NPOMENCYMKU 803PACMAHUS U

3ajad,

BJIQJICTh MMOHITHEM
norapudmudeckas GyHKINS;
CTpOUTH ee rpaduK U yMeTh
MIPUMEHSTH CBONCTBA
sorapumMudeckoit ¢yHKITUH
MIpH PELICHUH 3a]1ay;

BJIQJIETh MOHATHIMHU
TPUTOHOMETPUUYECKUE
(GyHKINU; CTPOUTD UX
rpaduKy ¥ yMETh IPUMEHSTh
CBOMCTBA
TPUTOHOMETPUUYECKUX
(GyHKIUH TIpU peLICHUH
3ajad,

BIIAJIETh MOHATHEM OOpaTHas
(GyHKLUS; TIPUMEHSTH 3TO
MOHSTHE MPH PELICHUHN 33/a4;
MPUMEHSTH IIPH PELLICHUN
3aJa4 CBOMCTBA (QYHKIIMIA:
YETHOCTD, TIEPHOUIHOCTb,
OTPaHUYECHHOCTH;

MPUMEHSTH IIPH PELLICHUN
3a/1a4 mpeoOpazoBaHUs
rpaduKOB QYHKIHUH;

BIIQJICTh MMOHITHSIMH YUCIIOBAS
MOCIIEI0BATEIbHOCT,
apupmMeTnyeckas u
reoMeTpuyuecKasl Iporpeccus;
MPUMEHSTH TP PEIICHUN
3aj1ay CBOWCTBA U MPU3HAKU
apudmeTnyeckoit u
r€OMETPUYECKOU MTPOTPECCUM.




B nosceounesnoti scusnu u npu

usyuenuu opyaux npeomemos.

— OIpenensTh 1o rpaduxkam
CBOMCTBA peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEMN
(HanOosbIIME ¥ HAUMCHBIIIHE
3HAUEHHUS, TPOMEXKYTKU
BO3pacTaHUs U yOBIBAHUS,
MIPOMEXKYTKHU
3HAKOIOCTOSIHCTBA H T.I1.);

— UHTEPHPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOW CUTYallUH

yovisanus Qyukyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumnmomal, nepuoo u m.n.);
UHMEPNPemuposams
ceolicmea 8 KOHmeKxcme
KOHKPEemHOU NPaKmuyeckou
cumyayuu,

onpeodenams no epagpuxam
npocmetiuiue
Xapakmepucmuxu
NepUOOUYECKUX NPOYECcos 8
ouon02UlU, IKOHOMUKE,
My3vlKe, paouocessu u op.
(amnaumyoa, nepuoo u m.n.)

— B nosceonesnoii scuznu u npu
usyueHuu opyaux y4eOHulx
npeajuemoei

—  OIpenesnsiTh 1o rpadukam u
WCIO0JIb30BAaTh Ui PEIICHUs
IIPUKJIAJIHBIX 33/1a4 CBOMCTBA
peanbHBIX MPOLECCOB U
3aBUCHMOCTEH (HanOoJIbIINe
Y HaMMEHBIINE 3HAYCHHUS,
MIPOMEXYTKU BO3pACTaHUs U
yObIBaHUS () YHKIIHH,
MIPOMEXKYTKHU
3HAaKOTOCTOSIHCTBA,
ACHMIITOTBI, TOUYKH Ieperuoa,
MEPUOJ U T.I1.);

— HHTEpPIPETHPOBATH CBOWCTBA
B KOHTEKCTE KOHKPETHOI
MPAKTUYECKOU CUTYAINH;.

—  ONpEenensaTh Mo rpaduxam

MIPOCTENIINE XapaKTEPUCTUKU
MEPHONYECKHUX TIPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE,
MY3BIKE, PAUOCBS3H U IP.
(amruTuTya, IEPHO/T U T.11.)

Inemenmovt mamemamuueckozo aHaiu3a

— OmnepupoBath Ha 6a30BOM
YPOBHE HOHATHAMHU:
NpOM3BOJIHAS (PYHKIIMU B
TOYKE, KacaTelbHas K
rpaduKy QyHKINH,
NpOM3BOIHAS (PYHKIIMH,

— ONpeAessATh 3HaYeHUe
NPOM3BOIHON (PYHKITUH B

Onepupoeams nouAMuAMU.:
npouU3B0OHASE (PYHKYUU 8
mouke, KacamenbHasa K
epaghuxy yukyuu,
npoU3800HAs yHKYUU,
BbIUUCTAMb NPOUZBOOHYIO
0O0HOUYIeHa, MHO20YIeHd,
K68a0pamHo2o KOpH,

- Brnaners nonstuem
0eCKOHEYHO yObIBaroiast
reoMeTpHuecKasi Iporpeccus u
YMETH IMIPUMCEHSATH €0 IIpr
pelIeHUH 3aj1ay;

- IPUMCHSATH JJIA PECIICHUA
3a/1a4 TEOPUIO IPEIENIOB,;

- BJI1aACTh NOHATUAMUA

— JHocmuoicenue
pezyrbmamos pazoena |,

- €80000H0 61a0emb
CMAaHOapmHuIM Annapamom
MamemMamuyecko20 aHanusa ois
BbIUUCTIEHUS NPOUIBOOHBIX
@dyHKYUU 00HOU NepemeHHOU,;

— C80000HO NPUMEHAMD




TOYKE [0 N300PAKEHHIO
KacaTeJIbHOH K Tpaduky,
MIPOBEJICHHOM B 3TOM TOYKE;

— pelIaTh HECI0XHbIE 331a4u
Ha IIPUMEHEHHE CBSI3U MEXKIY
IIPOMEXYTKAMHU
MOHOTOHHOCTH U TOYKaMHU
SKCTpeMyMa (PYHKINH, C
OJIHOH CTOPOHBI, U
IIPOMEXYTKaMU
3HAKOIIOCTOSIHCTBA U HYJISIMU
IIPOU3BOIHON ATON (QYyHKIUU
— C Ipyrou.

B nosceonesnoii srcusnu u npu
U3yyeHuu opyaux npeomemos.

— TOJIb3YACHh TpaduKaMu,
CpaBHHUBAaTh CKOPOCTH
Bo3pacrtanus (pocra,
MOBBIIICHUS, YBETHUCHHS U
T.I1.) WK CKOPOCTH YOBIBaHHS
(majeHus1, CHUKEHUS,
YMEHBIIICHHUS U T.I1.) BEJIMIAH
B pealibHBIX Tpoleccax;

— COOTHOCHUTH rpaduKu
pEaNbHBIX MPOIIECCOB U
3aBUCUMOCTEN C UX
OTMCAHUSAMH, BKIIFOYAOITUMH
XapaKTEPUCTUKU CKOPOCTH
n3meneHus (ObICTPBIN POCT,
IIAaBHOE MOHW)KEHHE U T.I1.);

— HUCMOJb30BaTh Tpaduku
pCaNBHBIX MPOLIECCOB IS

NPOU3BOOHYIO CYMMbL
@ynxyuil;

—  bIUUCTIAMb NPOUBOOHLE
NEMEHMAPHBIX PYHKYUL U UX
KOMOUHAYUIL, UCNONb3Y5L
Cnpasoulvlie Mamepuasl,

— uccrned0o8ams 8 NPOCMeUUx
CAYUasx ynKyuu Ha
MOHOMOHHOCMb, HAXOOUMb
HauboIbUIUE U HAUMEHbUIUE
3HAueHUsl (PYHKYULl, cmpoumy
2paAPUKU MHOCOULEHO8 U
npocmenuux payuoHAIbHbIX
@YHKYUIL ¢ UCNONB308AHUEM
annapama mMamemamuyecko2o
ananuza.

B nosceonesrnoui scuznu u npu
usydeHuu opyeux y4eomvix
npeomemos.

—  pewamb NpUKIAOHble 3a0adu
u3 buonoeuu, GusuKu, Xumuu,
IKOHOMUKU U OPYeUX
npeoMemos, Ceia3aHHble C
uccnedosanuem
Xapakmepucmux peaibHulx
npoyeccos, HaxoxicoeHuem
HAUOOILUIUX U HAUMEHLLUUUX
3HAYeHUll, CKOpOCMU U
VCKOpeHus u m.n.,

—  uHmepnpemuposamp
NoyYeHHble pe3yIbmanmyl

OECKOHEYHO OOJIBIINE U
OCCKOHEYHO MaJIbl€ YHCIOBEIC
MOCJIEI0BATEIILHOCTH ¥ YMETh
CpaBHHBATh OECKOHEYHO
0ombIINe U OECKOHEYHO MaJble
IOCJIEIOBATEILHOCTH,

- BJIAJETh NOHITUIMU.
MpoU3BOIHAS (PYHKIIMU B TOUKE,
MpOU3BOHAs (QYHKIINY,;

— BBIYHCIISITH TIPOU3BO/THBIC
AJIEMEHTaPHBIX (PYHKIUI U 1X
KOMOMHAIIHIL;

- uccienoBaTh PYHKIUU Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
- CTPOUTH TpapuKu 1
MPUMEHSTH K PEIICHHUIO 33124, B
TOM YHCJIC C TTapaMeTPOM;

— BIIaJIETh TOHATHEM
KacaTenbHas K rpaduky QyHKIMK
Y yMETh IPUMEHSITh €ro Ipu
pelIeHnH 3a1ay4;

— BJIaJIETh NOHATHIMU
nepBooOpa3Has pyHKuus,
OTIPE/ICIICHHBIN HHTErpa;

— MIPUMEHSTH TEOpEMY
Herorona—JletiOnuia u ee
CIIEJICTBUS JJIsl PELICHUS 3a/1a4.

- B nosceounesnoti scusnu u
npu u3yYeHuUu Opyeux y4eOHvix
npeomemos:

- pemaTh MPUKJIAIHbIC
3a1a4u U3 OU0JIOTUH, (PU3UKH,

annapam mamemamuieckKozo
ananuza OJis UCCIe008aAHUS
@yHKYULL U NOCMPOeHUs
epaguros, 6 mom uucine
UCCe006aHUsL HA BLINYKIOCHID;
- onepuposamv NoHAmMuem
nepe8ooopasHoll yHKyuu 05
peuterus 3a0a4;

- 061a0emb 0CHOBHLIMU
ceedeHusAMU 00 uHmezpae
Hviomona—Jletibnuya u e2o
npocmeuux nPUMeHeHUsx;

- onepuposamu 6
CMAHOAPMHBIX CUMYAYUSX
NPOU360OHBIMU BbLCULUX
Nnops0Kos,

- YyMemb NPUMEHsIMb npu
PpeweHuu 3a0ay ceolcmea
HenpepvleHbIX YYHKYUIL,

- yMemb NPUMeHAMsb npu
peweHuu 3a0ay meopemobl
Beiiepuwmpacca,

- yMemb GbINOJHAMb
NPUOIUINICEHHBIE BbIUUCTIEHUS
(memoowr pewenus ypasnenuil,
8bIUUCTICHUSI ONPEOENeHHO20
unmezpana);

- yMemb NPUMEHAMb
npUnodACeHUe nPoU3BOOHOU U
onpeodeneHHo20 unmezpana K
peuteruro 3a0a4
ecmecmeo3Hanus;

- 81a0emsv NOHAMUAMU




pEIICHUs HEeCTOKHBIX
NPUKIAJAHBIX 337124, B TOM
yHclie onpeaesss no rpaduky
CKOPOCTh XOJa IIpoLecca

XUMHH, SKOHOMHKH U JIPYTUX 8mopas npouseooHas,
IIPEIMETOB, CBSI3aHHBIE C BbLINYKIOCMb 2paghuxa Gynkyuu u
HCCIIETOBAaHUEM XaPAKTEPUCTUK yMemb uccnedosams QyHKyuio Ha
IIPOLIECCOB,; 8bINYKIOCHIb

— UHTEPIPETUPOBATH

IIOJIy4YEHHBIE PE3YIbTATHI

Cmamucmuxa u meopus wponmuocmeﬁ, JIOCUKA U KOM6uuamopul<a




— omnepupoBaTh Ha Oa30BOM

Hmemwb npedcmasnenue o

- OnepupoBaTh OCHOBHBIMHU

- Hocmuoicenue

YPOBHE OCHOBHBIMU
OIINCATCIBbHBIMHU
XapakTepuCTUKaMU
YHICJIOBOTO Habopa: cpeaHee
apudmeTndyeckoe, MeIMana,
HauQOJIpllIce U HAUMEHBIIIEE

3HAYCHUS;

— omnepupoBaTh Ha 6a30BOM
YPOBHEC MOHATHUIMM. HaCTOTA U
BEPOSTHOCTh COOBITHS,

CIIy4aiHbIi BBIOOD, OMBITHI C
PAaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH;

—  BBIYUCIIATH BEPOATHOCTH

COOBITHH Ha OCHOBE TO1cYeTa

Yucja uCxXoa0B.

B nosceonesnoii srcuznu u npu
usyuenuu opyaux npeomemos.

— OIICHMBATh U CPABHUBATH B
MPOCTHIX CIydasx
BEPOSITHOCTH COOBITHI B
peanbHOM KU3HU;

— 4YHTaTh, COMOCTABJIATH,

CpaBHHBATb,
MHTEPIPETUPOBATH B MPOCTHIX
Cllydasix peajbHbI€ TaHHBIE,
pE ;- TARJICHH € B pUJIE

OUCKDEMHbIX U HeNpPepPbl8HbLX
CYYAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCMU CTYYAUHBIX
8eNUYUH,;

umemyv npedcmasgieHue o
MamemamuyecKkom OHCUOAHUU
U oucnepcuu CIyuaiHvlx
8eNUYUH;

umemyv npedcmasgieHue o
HOPMATbHOM pacnpeoenenuu u
npumepax HOpMaibHO
pacnpeoeneHnblX CIYUatiHbIX
8eUYUH,;

NOHUMAMb CYMb 3AKOHA
OObUUX YUCeN U
8b100POUHO20 MEMOOa
usMepenust 6eposmHOCmen,
umemsv npedcmasierue 0o
VCIO8HOU 8EPOSIMHOCMU U O
NOJHOU 8EPOAMHOCIU,
NPUMEHAMb UX 8 peuleHUU
3a0au;

umemy npedcmasgieHue o
BAICHBIX YACMHBIX BUOAX
pacnpeoenenuti U nPUMeHAMb
Ux 8 peuleHuu 3a0a4;

umems npedcmasienue o
KOppensayuu CIy4yatiHbix
BeNUYUH, O TUHEUHOU
pezpeccuul.

onucareIbHbIMU
XapaKTepUCTUKAMHU YHUCIOBOTO
Habopa, MOHSATHEM IreHepaibHas
COBOKYITHOCTb U BBIOOPKOH U3
Hee;

— OTIEPUPOBATH MOHATHAMU:
9acTOTa ¥ BEPOSITHOCTh COOBITHS,
CyMMa U IIPOU3BE/ICHUE
BEPOSITHOCTEH, BEIUUCIISTD
BEPOSITHOCTH COOBITHI Ha OCHOBE
MOJICYeTa YUCIIa HCXO/IOB;

- BJIa/IETh OCHOBHBIMHU
MOHATUSMHI KOMOMHATOPUKH U
YMETb UX MPUMEHSATH IpU
peleHnH 3a/ay;

- UMETb IpeJICTaBIeHNEe 00
OCHOBaXxX TEOPHUH BEPOATHOCTEH;
- WUMETh NIPEJICTABICHUE O
JIMCKPETHBIX U HETIPEPBIBHBIX
CIIyJaHbIX BEJIMYUHAX U
pacrpeneneHusx, o
HE3aBUCUMOCTH CITydaliHbIX
BEJIMYWH;

- UMETb NPEJICTABICHUE O
MaTeMaTHYeCKOM OXKHJaHUU U
JIMCTIEPCUU CITYJaiiHbIX BEIUYHH,
- UMETb NPEJICTABICHUE O
COBMECTHBIX pacIpeeIeHHsIX
CIy4alHbIX BEIUYUH;

- MMOHUMATh CyTh 3aKOHA
OOJBIINX YUCEN U BEIOOPOYHOTO
METOJIa U3MEPEHUs

pe3ynibmamos pazoena |,

- umMems npedcmasienue o
CMAamucmuyecKux unome3sax u
npogepke Cmamucmu4ecKoll
2unomeswvl, 0 CMAamucmuKe
Kpumepusi u ee ypogHe
3HaUUMOCmu;

- umMems npeocmasienue o
CB53U IMNUPUYECKUX U
meopemuyecKux pacnpeoeyeHul

Tabnuil, TuarpamMm, rpadukoB




B nosceonesnoti socusnu u npu
usyuenuu opyaux npeomMemos:

—  GLIYUCTAMb UTU OYEHUBAND
8eposmHocmu cooblmuil 6
PeanvHoU JHCU3HU;,

—  8blbUpamsv nooxoosujue
Memoovl npedCmasieHus U
00pabomxu OaHHbIX,

—  yMemb peuiams HeCl0HCHble
3a0ayu Ha npuMeHeHue 3aKOHA
OONbLUUX YUCeN 8 COYUOTOUU,
cmpaxoeanuu,
30pagooxpaneHuu,
obecneuenuu bezonachocmu
HaceneHusl 8 Ype3BbluatiHbIX
cumyayusx

BEPOSITHOCTEH;

- HUMETb MPEJCTaBICHUE O
HOPMAaJIbHOM pacIpe/ieiCHuu U
puMepax HOpMaIbHO
pacnpeeNieHHbIX CITy4alHbIX
BEJIMYUH;

— HMMETh MPeCTaBICHUE O
KOPPEJALMU CIydalHbIX
BEJIMYHH.

- B noeceonesnoti scuznu u
npu u3yyeHuu Opyaux
npeomemos:

- BBIYHCIISTH WU OLIEHUBATH
BEPOSTHOCTH COOBITHIA B
peaNbHOM )KU3HH;

- BBIOMPATh METObI
MOAXO/IAIIETO MPEACTABICHUS U
00paboTKU JaHHBIX

Texcmoevie 3a0auu

Pemats HEecHOXKHBIE
TEKCTOBBIE 3a7[a4l Pa3HbBIX
THUIIOB;

aHAIM3UPOBATH YCIOBUE
3aJa4u, PU HEOOXOTUMOCTH
CTPOMUTH JIJISl €€ pPEeLICHUs
MaTeMaTHYECKYI MOJIENb;
MMOHUMATh U MCIIOJIb30BaTh
JUISL pEIIeHUs 3a/1a491
uH(pOopMaLuio,
MIPE/ICTABJICHHYIO B BUIE
TEKCTOBOM M CUMBOJILHOM
3aIlACH, CXEM, TaOIuII,

— Pewamb 3a0auu paznvix
MUNnos, 6 Mom ducie 3a0ayu
NOBbIUEHHOU MPYOHOCMIUL,

—  8bIOUpamv ONMUMATLHYLI
Memoo peuteHus: 3a0a4u,
PaccmMampusas paziuyHole
Memoobwi;

—  cmpoums MoOeb peuleus
3a0ayu, npogoouUms
O0oKasamenvHhbvie
paccyscoenus;

—  pewams 3a0a4u, mpeodyouue
nepebopa 6apuarmos,

— Pemats pasnbie 3amaun
MTOBBIIIEHHOW TPYIHOCTH;

- aHAJM3UPOBATH YCIOBUE
3a/1ay¥, BEIOMPATH ONTUMATBHBIN
METO/JI PelIeHUs 3a/1a4H,
paccMaTpuBas pa3IHIHbIC
METOIBI;

- CTPOUTH MOJIEIb PeLIeHHs
3a7a4d, TPOBOJUTH
JI0Ka3aTeNbHbBIE PACCyXKICHUS
MIPH PEIICHUHU 33]1a4H,

- pemiaTth 3a1auH,
Tpebyronue nepedopa

- JHocmuoicenue
pe3yrbmamos pazoena |




auarpamm, rpauKos,
PHCYHKOB;

JeUCTBOBATH 110 AJITOPUTMY,
coJiepKalemMycst B yCIOBUU
3a7auy;

UCTIOJIb30BaTh JIOTHUECKHUE
paccyXIeHUs IpU PELIeHUH
3ajayy,

paboTaTh C U30BITOYHBIMU
yCIIOBUSAMH, BbIOMpas U3 Bcel
uH(pOpMaLuy, JaHHBIE,
HEOOXO/IUMBIE /7S pelIEeHUs
3ajauy;

OCYILIECTBIISATh HECIIOKHBIN
nepedop BO3MOKHBIX
peleHnid, BEIOUpasi U3 HUX
ONITUMAIIFHOE TI0 KPUTEPHUSIM,
chopMyTHUpPOBaHHBIM B
YCIIOBHH,

aHaJIM3UPOBATh U
MHTEPIPETHPOBATH
MOJTy9eHHBIE PEIICHUS B
KOHTEKCTE yCIIOBUS 3a/1a4H,
BBIOMpATh pElIeHUs, HE
NPOTHBOpPEYAINE KOHTEKCTY;
pelaTh 3aJ1auu Ha pacyer
CTOMMOCTH MOKYIOK, YCIYT,
MOE3JI0K | T.II.,

pemaTh HECIIOKHBIC 3a/1a9H,
CBSI3aHHBIE C JI0JIEBBIM
y4acTHEeM BO BJIaJICHUU
bupMmoii, npeanpusTUEeM,
HEJIBUKUMOCTBIO;

nposepKu yClo8Ul, 8b160pa

onmumaitbHo2o0 pesyiomama,

—  aHAIU3UPOBAMD U
UHMeEPNpemupo8ams
pe3yibmamol 8 KOHMeKcme
VCI08UsL 3A0a4l, 8blOUPAMb
pewienusl, He
npomugopeuauyue
KOHMEeKCmY;

—  nepegooums npu peuleHuu
3a0auu uHgopmayuio uz
00HOUL hopmbl 8 Opyeyio,
UCNONbL3YA NPU
HeobxoouMocmu cxemol,
mabauysl, epapuxu,
ouazpammol;

B nosceonesnoti sorcusnu u npu

usyueHuu opyaux npeomMemos:

— pewiamv npaxmuyeckue
3a0ayu u 3a0ayu u3 Opy2ux
npeomemos

BAPUAHTOB, IPOBEPKH YCIOBUH,
BBIOOpA ONTUMAIIEHOTO
pe3yibTaTa,

— aHAJIM3UPOBATh U
WHTEPIPETUPOBATH MOTYUCHHbBIE
peuIeHusl B KOHTEKCTE YCIOBUS
3aJa4d, BEIOMPATh PEIICHHUS, HE
IIPOTUBOPEYAIINE KOHTEKCTY;

- [I€PEBOUTH IIPU PEIICHUU
3aa4u UH(pOPMALIHIO U3 OTHOU
(hOopMBI 3aITUCH B IPYTYIO,
HCII0JIBb3YS P HEOOXOIUMOCTH
CXEMBbI, Ta0JIHIIBI, TPaQUKH,
JUarpaMMmal.

- B nosceounesnoii orcusnu u
npu uzyyeHuu Opyeux
npeomemos:

— penaTh MPaKTHISCKUE
3aJa4d U 3aJ1a4M U3 IPYrux
MpeIMETOB




— pemiath 3aJa4u Ha IPOCTHIE
HPOLEHTHI (CHCTEMBI CKUJIOK,
KOMHCCHH) U Ha BBIYUCIICHUE
CIIO’KHBIX TPOLIEHTOB B
Pa3IMYHBIX CXEMaX BKJIAJOB,
KPEIUTOB U UIIOTEK;

— pemarh MPaKTHYESCKHE
3aa4d, TpeOyromme
UCTIOJIb30BaHUS
OTPHILIATEIBLHBIX YUCEI: Ha
OIpeJIeIICHIE TEMITEPATYPHl,
Ha ONpeETICHNE TTOI0KECHUS
Ha BPEeMEHHOI ocH (10 Haleit
3pBI U 10CJIE), HA JBHKCHUE
JICHE)KHBIX CPEJICTB
(mpuxon/pacxon), Ha
oTipeieieHue
[JyOUHBI/BBICOTHI U T.11.;

— HUCTOJb30BaTh MOHITHE
MaciiTada s HaXOKJISHUS
pacCTOSIHUM U JUIUH Ha
KapTax, IIaHaX MECTHOCTH,
TUIaHaX MOMEIICHUH,
BBIKpOIiKax, mpu padoTe Ha
KOMITBIOTEPE U T.II.

B nosceonesnoii srcuznu u npu
usyuenuu opyaux npeomemos.

— pemiath HECIOKHBIE
NpaKTUIECKUE 3a/1a4H,
BO3HUKAOIINE B CUTYAITHSIX
MMOBCETHEBHOMN KU3HU

Teomempusn

— OmnepupoBath Ha 6a30BOM

| — Onepuposamsb NOHAMUAMU.

Bnaners

HUmems npeocmasnenue 0o




YPOBHE MOHATUSAMMU: TOUKA,
npsimMasi, JI0CKOCTh B
IPOCTPAHCTBE,
[apajuIeIbHOCTb U
HNEepHEHIUKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEH;
pacrno3HaBaTh OCHOBHbIE
BUJIbl MHOTOTPAHHUKOB
(mpusma, nupamuna,
IIPSIMO YT OJIBHBIN
napaienenurne, Kyo);
n300paXkaTh U3ydyaemble
(bUrypsI OT pyKH 1 C
NPUMEHEHUEM TIPOCTHIX
YEePTEIKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIC) IIOCKUE
YepTeKH U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (QUTYD:
BU/J] CBEPXY, COOKY, CHU3Y;
U3BJIeKaTh HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX PUrypax,
NPEJCTaBICHHYIO Ha
YepTeKax U pUCYHKAX;
OPUMEHSTH TEOPEMY
[Mudaropa nmpu BEIYHCICHAN
3JIEMEHTOB
CTepeoMeTpudecKux Guryp;
HAXOJUTh 00BEMBI U TUIOIIATU
MOBEPXHOCTEN MPOCTEUIINX
MHOTOI'PaHHHUKOB C
npUMEHEeHHuEeM GopMyd,
pacrno3HaBaTh OCHOBHBIE

MouKa, npsmas, NIOCKOCHb 8
npocmpancmae,
napaiieibHoOCmy U
NepRneHOUKYIAPHOCIb NPAMbBIX
U niaocKocmeli;

NpUMEHAMb OJisL PeUeHUs.
3a0au eeomempuieckue
Gaxmol, eciu yciosus.
NpUMEHEeHUsl 3a0AHbL 8 ABHOT
Gopme;

pewams 3a0a4u Ha
HAX0JICOEHUe 2eOMEMPULECKUX
8eUYUH NO 0OpA3YaAM UTU
aneopumman;

oenamo (8vIHOCHBIC) NIOCKUE
yepmedsicu U3 pucyHKos
00beMHbIX hucyp, 8 mom
yucie pucogams 6U0 ceepxy,
cOOKY, Cmpoums ceyeHus.
MHO20CPAHHUKOB,

u3z81eKamo,
UHMEPNPemuposams u
npeobpazoevieams
ungopmayuro o
2eomempuyeckux Qhucypax,
npeocmasieHHyIo Ha
uepmesncax;

NPUMEHAMb 2eoMempuyecKue
Gaxmul 01 pewenus 3a0au, 6
MOoM qucie npeonoaazanuyux
HeCKOIbKO Wa208 peueHUsl;
ONUCHIBAMb 83AUMHOE
PACnonodcenue nPSmbLx u

reOMETPUYECKUMU MOHIATUAMU
MIPU PELIeHNH 33/1a4 U
IIPOBEACHUU MaTeMaTUYeCKUX
paccyxIeHH;

- CaMOCTOSTEJIbHO
(bopMynHUpOBaTh OINPeEIECHHS
reOMEeTpUYECcKuX Guryp,
BBIJIBUI'aTh TUIIOTE3bI O HOBBIX
CBOMCTBAxX U IPU3HAKAX
reoMeTpuuecKux Guryp u
000CHOBBIBATh WJIK ONPOBEPraTh
nx, 00001maTh Wi
KOHKPETHU3UPOBATH PE3YIbTAThI
Ha HOBBIX KJjlaccax Guryp,
MIPOBOJIUTH B HECIIOKHBIX
ClIydasx KiaccuPUKa GUryp
0 Pa3InYHBIM OCHOBAHUSIM;

- HCCIIeI0BATh YEPTEXKH,
BKJItOUasi KOMOMHaMu uryp,
W3BIICKATh, HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIUIO,
MPEJCTaBICHHYIO Ha YepPTEkKax;
- pemaThb 3a1a4uu
TE€OMETPHUECKOTO COJICPKaHMS, B
TOM YHCJIE B CUTYallHUsX, KOT/Ia
JITOPUTM PELICHUS HE ClIeayeT
SIBHO U3 YCIJIOBHSI, BBINOJIHATh
HEOOXOUMBIE /IS PEIICHUS
3a7a9¥ TOTIOJTHUTEIEHBIC
MIOCTPOEHHMSI, UCCIIET0BATD
BO3MO’KHOCTb IPUMEHEHHS
TeopeM U GOpMyIl IJIs peLIeHUs
3ajady,

AKCUOMATNUYECKOM MEmooe;
— 61a0emb NOHAMUEM
2eomempuyecKue Mecma moyex 8
NPOCMpancmee u ymemsn
NPUMEHSMb UX OJIsl PeUleHUs.
3a0ay;
— yMemsb NpUMeHsIms OJisl
peuwieHus 3a0ay c80UCmea NI0OCKUX
U 08Y2PAHHBIX Y2il08,
MpexepanHozo yaua;
— 61a0emb NOHAMUEM
NepneHOUKyIapHOe ceyeHue
nPU3MbL U YMEMb NPUMEHAMb €20
npu pewenuu 3a0a4;

61a0emb NOHAMUAMU
YEeHMPaIbHOe U NaApPailebHOe
NPOEKMUpPOBaHUe U NPUMEHIMb UX
npu NOCMpOEHUU Ce4eHull
MHO202PAHHUKO8 MEMOOOM
npoexkyui,
— umMems npedcmasienue o
paszeepmie MHO202PAHHUKA,
— umemv npeocmasienue o
KOHUYECKUX CeUeHUsX,
— umems npeocmasiexue o
Kacaowuxcs cepax u
KOMOUHAyuu mej 8pawjeHus u
yMemyb NPUMEHAMb Ux npu
peutenuu 3a0a4;
— NPUMEHAMb NPU PeUeHUU
3a0ay popmyny paccmosiHus om
MouKuU 00 NIOCKOCMU,
— e1adems pasHvIMU




BH/IbI TEJI BpamieHus (KOHYC,
UIMHIP, chepa U map);
HAXOAUTh 00BEMBI U TUIOIIATU
MOBEPXHOCTEH MPOCTEUIIINX
MHOTOTPaHHHUKOB U TeJ
BpallleHHUs C MPUMEHEHUEM

dhopmyit.

B noeceonesnoti scuznu u npu

u3yyeHuu opyaux npeomemos:
COOTHOCHTH aOCTpaKTHBIE
reOMETPUUECKUE MOHITUS U
(baxThl ¢ pealbHBIMU
KHU3HEHHBIMU 00bEKTaMU U
CUTYaLUSIMH;

UCII0JIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
reoMeTpuueckux Guryp s
peLIeHNs THUIOBBIX 3a/1a4
MPaKTUIECKOTO COACPIKAHUS;
COOTHOCHTB TIOLIA/IN
MIOBEPXHOCTEN TeI
OJIMHAKOBOH GOpMBbI
Pa3IUIHOTO pazMmepa,
COOTHOCHTBH 0OBEMBI COCYJIOB
OJIMHAKOBOH (OpMBI
Pa3IUIHOTO pa3Mmepa,
OlLIeHHBATh (hopMy
NpPaBUWIHHOTO MHOTOI'PAaHHHUKA
1ocJye CIUIOB, CPE30B U T.II.
(ompemensaTh KOJIMIECTBO
BEpILIUH, pedep U rpaHeit
MOJy4EeHHBIX

niockocmeli 8 npocmpadscmee,

—  ¢opmynuposams ceoticmea u
NPU3HAKu Queyp,

—  00Ka3vléamuv ceomempuyecKue
VMBEPHCOCHUSL,

—  enademv CMaHOAPMHOL
Kaaccuguxayuetl
NPOCMPAHCMBEHHBIX ucyp
(nupamuowt, npusmet,
napannenenuneont);

—  Haxooumv 06veMbl U NIOWAOU
nosepxHocmei
2eoMempuyecKux mei ¢
npumerHenuem Gopmyrn;

—  BBIYUCTAMb PACCMOSIHUS U
Velbl 8 NPOCMPAHCMEe.

B nosceounesnoti sorcusnu u npu
usyueHuu oOpyaux npeomMemos:

—  UCNONB308aMb CEOUCMBA
2eomempuieckux gueyp ons
peuterus 3a0ay
NPAKMUYecKoeo xapakxmepa u
3a0ay u3 opyaux ooiacmet
3HaHUU

— yMeTh (OPMYITUPOBATH U
JIOKa3bIBaTh F€OMETPUUECKUE
YTBEPIKICHNUS;

- BJIJICTh MOHATUAMHU
CTEPEOMETpPHUH: TIPU3Ma,
napaJulesenure]], TupamMmuaa,
TETPa’dIP;

- UMETh NPEICTABICHHS 00
aKCHMOMaXxX CTEPEOMETPHU U
CIIE/ICTBUSAX U3 HUX U YMETh
MPUMEHSTH UX MIPH PEIICHUN
3a/1a4;

- YMETh CTPOUTH CEUCHUS
MHOTOTPaHHHKOB C
UCIIOJIb30BAHUEM PA3THYHBIX
METO/IOB, B TOM YHCIIE€ U METOJIa
CIIENIOB,;

- WUMETh NIPEJICTABICHUE O
CKPEUIMBAOIIIXCS TPSIMBIX B
MIPOCTPAHCTBE U YMETh HAXOIUTh
YroJl M pacCTOSIHUE MEXIY HUMU,
- MPUMEHSITH TEOPEMEI O
MapajIeIbHOCTH TPSMBIX U
TUTOCKOCTEH B IIPOCTPAHCTBE MPH
peleHnH 3a/1ay;

- YMETh PUMEHSTh
napauIeIbHOE TPOSKTUPOBAHHUE
11t u300paxkeHus uryp;

- YMETh IPUMEHSTh
MEPIIEHANKYIISIPHOCTH MPSIMOH 1
TUTOCKOCTH TIPHU pEIISHUH 3a7ay,;
- BJIJICTh MOHATUIMHU
OPTOTOHAIBHOE TPOEKTHPOBAHHUE,

cnocobamu 3a0anusi NPAMou
VDABHEHUAMU U YMemb

NpUMeHsAMb NPU peuleHul 3a0ay;
- NpUMEHsIMb NPU peutleHul

3a0a4 u 0oKazamenbCcmee meopem

BEKMOPHBIL MEMOO U MEMOO
KoOpouHam,

- npuUMeHsIms Qopmyivl
00beM08 NPAMOY20IbHO20
napanneienuneod, NPUMbl u
nupamuowvl, mempas’opa npu
peuteHuu 3a0au,

- npumensms meopemvi 00
OMHOUEHUAX 00beMO8 NpU
pewieHuu 3a0au;

- NpUMEHSIMb UHMeSPa OJisl
8bIUUCTICHUS 00bEMO8 U
nosepxHocmetl mei 6paujeHus,
BbIUUCTICHUS. NIOWAOU
cghepuueckozo nosca u 0b6vema
wapoeozo cnos;

- umMems npedcmasienue o
OBUIICEHUSX 8 NPOCMPAHCMEBE:.
napannieibHom nepexoce,
CUMMemMPUU OMHOCUMENbHO
NIOCKOCMU, YEHMPANbHOU
cuMMempuu, nOOpome
OMHOCUMENbHO NPAMOU, YMenb
NPUMEHSAMb UX NPU peuleHuu
3a0au;

- umems npedcmasienue o
NIOWAOU OPMO2OHANLHOU
npoexyuu,




MHOTOTPaHHHUKOB)

HAaKJIOHHBIE U UX ITPOEKLUH,
YMETb IIPUMEHSATH TEOPEMY O
TpeX NEePHEHAUKYISIPAX IPU
peuIeHuH 3a1ay;

— BJIAJIETh NOHATUSAMHU
paccrosiHue Mex1y urypamu B
MPOCTPAHCTBE, OOMIHIA
MEPIEHIUKYISIP IBYX
CKPEILMBAIOIIUXCS PSMBIX U
YMETb IPUMEHSATh UX NPU
peuieHuy 3a1ay;

- BJIAJIETh IOHSATUEM YIOJl
MEXIY MPSAMON U TUIOCKOCTBIO U
YMETb IPUMEHSTH €ro NpU
peuieHuy 3a1ay;

- BJIAJIETh NOHATUSAMHU
JBYTPAHHBIN YroJl, YTOJ MEXIY
IIJIOCKOCTSIMH,
MEPIEHINKYIIIPHBIE IIJIOCKOCTH U
YMETh IPUMEHSATH UX NPU
peuIeHny 3a1ay;

- BJIa/IETh MOHATHSIMU
MIpU3Ma, MapajuiesenuIe u
MIPUMEHSATH CBONCTBA
rapajuieJenuIe;a Ipyu peneHuu
3ajady;

— BJIAJIETh TOHATUEM
IIPSIMOYTOJIBHBIN
napajuieJenuIe] 1 IpUMEHITh
€ro IPHU PELIEHUH 33/1a4;

— BJIAJIETh MOHATUSAMHU
MApaMU/a, BUIbI TUPAMUAL,
3JIEMEHTBI MPABUIBHON

- uUMemsb npedcmasienue o
MPexepaHHOM U MHO202PAHHOM
yelne u NPUMeHAmMy C80LUCmea
NIOCKUX Y2TI08 MHO202PAHHO2O
Yyena npu pewienuy 3a0au;

- umems npeoCmasieHust o
npeobpazosanuu N000oOUs,
2oMOmemuy u ymems npUMeHsImy
UX npu pewenuy 3a0au;

- YyMemb peuams 3a0ayu Ha
NIOCKOCMU Memooamu
cmepeomempuu;

- yMemb NpUMeHAMb
dopmynvt 00veMo8 npu peureHuu
3adau




MUPaMHJIbl U YMETh IPUMEHSTh
WX TIPU PEIICHUH 33]1aY;

— HMMETh MPeCTaBICHUE O
TeopeMe Diepa, IpaBUIbHBIX
MHOTOTpaHHUKAX;

— BJIA/IETh MMOHSATHEM
IIOLIA/IM TOBEPXHOCTEH
MHOTOTPAaHHUKOB U YMETb
MPUMEHSTH €r0 IPU PEIICHUU
3ajady;

- BIIQ/IETh MOHATHSAMH Tea
BpaieHus (IWIMHIP, KOHYC, 1ap
u cdepa), UX CEUCHUsI U yMETh
MIPUMEHSTh UX MPU PEUICHUN
3ajady;

- BJIQJICTh MTOHATHSIMH
KacaTelbHbIE TIPSIMbIE U
MJIOCKOCTH M YMETh IPUMEHSITh
W3 MIPU PEIICHUN 3a]1a4;

- UMETh TPEJCTABICHUS O
BIIMCAHHBIX U OMMCAHHBIX cepax
¥ yMETh IPUMEHSTH UX MIPH
pelIeHnH 3a1a4;

- BJIQJICTh TTOHATHSIMH
00BbeM, 00BEeMbI
MHOTOTPaHHUKOB, TeJ BpaIICHUS
Y IPUMEHSATh UX MPH PEIICHUU
3ajad;

- UMETh MPECTABICHUE O
pa3BepTKe IWIHH]IpA U KOHYCa,
TJIOMIA/IA TTIOBEPXHOCTHU
IWINHAPA U KOHYCa, YMETh
MPUMEHSTh UX MPU PEeLUICHUN




3ajady,

- UMETb NPEJICTABICHUE O
Iomaau cepbl U yMETh
IIPUMEHSATH €r0 MPHU PEIIEHUH
3ajad,

— YMETh pelaTh 3a/1a41 Ha
KOMOMHAIIUK MHOTOTPaHHUKOB U
TEJl BPAILCHHS;

- UMETH MPEJCTABICHUE O
110/1001H B IPOCTPAHCTBE U
YMETh peliaTh 3a/1a4d Ha
OTHOIIIEHHE 00BEMOB U
IJIOIIAJEH TOBEPXHOCTEN
MOA0OHBIX QUTYP.

- B noeceonesnotui scuznu u
npu usyvyeHuu opyeux
npeomemos:

— COCTABJIAT C
HCIOJIb30BAHUEM CBOMCTB
reOMETPUUECKUX QUryp
MaTeMaTHIeCKNUEe MOICIH IS
peleHus 3a/1a4 MPaKTUYECKOro
XapakTepa U 3aj7jad U3 CMEXHbIX
JMCIUTUIAH, UCCIIEIOBAThH
MOJTYYCHHBIC MOJIEIN U
UHTEPIPETHPOBATh PE3yabTaT

Bexmoput u koopou

Hambl 6 npoCMpancmee

OnepupoBath Ha 6a30BOM
YPOBHEC IMMOHATHEM JIC€KAPTOBBI
KOOPAWHATHI B ITPOCTPAHCTBE;
HaxXoJWUTb KOOPAWHATHI
BEpIINH Kyba u
PSIMOYTOJIBHOTO

Onepuposams nousimusmu
0eKapmosbl KOOPOUHAMbL 8
npocmpancmee, 6eKmop,
MOOYIb 8eKMOPA, PABEHCMBO
8EeKMOpPO8, KOOPOUHAMNbL

— Bragers moHATHIMHI
BEKTOPHI U UX KOOPAHHATHI,

- YMETh BBITIOJIHSTD
onepanu Haj BeKTOpamu,

- HCIIOJIb30BaTh CKAIIPHOE

gexmopa, y20i mMexHcoy

npousBenenue BeKTOpOB pu

- JHocmuoicenue
pezyrvmamos pazoena |,

- Haxooums oo6vem
napannenenuneda u mempasaopa,
3A0AHHBIX KOOPOUHAMAMU CEOUX
8ePUILN;




napamuiciacnuicaa

BEKMOPAMU, CKATAPHOE
npoussederue eKmopos,
KOJLIUHeapHvle 8eKmopbl;
HAX00UMb PaAcCmosiHue
MexHcoy 08yMsl MOUKAMU,
CyMMY 8eKMOPO8 U
npouseederue 6eKkmopa Ha
YuCno, y2oi mexncoy
BEKMOPAMU, CKATAPHOE
npouseedeHue, packiaobléamn
8eKmMop no 08yM
HEKOJLIUHEeAPHbIM 8EKMOPAM;
3a0a6amo NJIOCKOCMb
VpasHeHuem 6 0eKapmosoil
cucmeme KOopouHam;
pewams npocmeuiuue 3a0aiu
88e0eHUeM BEKMOPHO20

peuieHnu 3aaay;

- IPUMEHATH YpaBHECHHE
IUIOCKOCTH, (l)opMyJIy paccTosIHUA
MEXAY TOUKaMH, YypaBHEHUE
cdepsl py pelieHuH 3a1a4;

- IIPUMEHATH BEKTOPLI U
MCTOJ KOoopauHaT B
MPOCTPAHCTBE IIPU PCUICHUN
3aayq

- 3a0a8amv NPAMyio 8
npocmpancmee;

- HAX00Uums paccmosuue om
MOUKU 00 NIOCKOCMU 8 CUCeMe
KoOpouHam,

- HAX00Uums paccmosiuue
MeNCOY CKPeUUBATOUWUMUCS
NPAMbIMU, 3A0AHHBIMU 8 CUCTEMe
KOOpouHam

basuca

Hcemopua mamemamuxu
OnuceBaTh OTAEIbHBIE IIpedcmasnsimob 6xka1ao - Nwmers npencrasieHue o - Locmuoicenue
BBIJJAIOLIUECS PE3YIbTATHI, 8bLOAIOWUXCA MAMEMAMUKOE 6 | BKJIAJE BBIAAIOLINXCS pesynvmamos pazoena |
IIOJIYYEHHBIE B XOJI€ Pa3BUTH passumue Mamemamuxy u MAaTE€MAaTHKOB B Pa3BUTHE HAYKU,
MAaTE€MAaTHKHU KAaK HAyKH; UHBLX HAYUHBIX oOnacmetl; — IIOHUMATh POJIb
3HATh IPUMEPHI NOHUMAMb PONb MamMeMamuKy | MaTeMaTUKH B pa3BUTuu Poccun
MaTeMaTHYE€CKUX OTKPBITHI 1 6 passumuu Poccuu
UX aBTOPOB B CBSI3HU C
OTEYECTBEHHOW U BCEMUPHOMN
HUCTOPHEH;
[IOHUMATh POJIb MATEMATHUKU B
paszsutuu Poccun

Memoovt mamemamuru
IIpuMeHATh U3BECTHBIE Hcnonvzoeams ocHosHble - Hcnonp30BaTh OCHOBHBIE - Locmuoicenue
METO/BI IIPU PELIECHUN Memoovl 00Ka3amenbcmad, METO/IbI JOKA3aTeNIbCTBA, pesynbmamos pazoena |,




CTaH/IapTHBIX
MaTeMaTHYeCKUX 3a/1a4,

— 3aMmeyaTrh U XapaKTepu30BaTh
MaTeMaTH4ecKue
3aKOHOMEPHOCTH B
OKpyKarouien
NeHCTBUTEIHHOCTH,

— TPUBOJUTH MPUMEPHI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IPHUPOIE,
B TOM YHCJIE
XapaKTepPU3YIOIIUX KPAcoTy U
COBEPIICHCTBO OKPYKAOIIIETO
MUpa U IPOU3BEICHUI
UCKYCCTBa

npoeooUms 00KA3AMENbCMBO
U BLINOJHAMb ONPOBEPIHCEHUE;
NPUMEHSIMb OCHOBHbBLE
Memoovl peuterust
MamemMamuyeckux 3a0au;

HA OCHOBE MAMeMaAMUu4ecKux
3aKOHOMepHOCmell 8 NPpUpooe
Xapakmepuzoeamu Kpacomy u
COBEPULEHCNBO
OKpYJicaioweco mupa u
npouseedeHull UCKyccmed;
NpUMEHAMb npocmeriuue
npocpammHbie cpeocmed u
91eKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL
npu peueHuu
Mamemamuyeckux 3a0ay

MPOBOAUTH JI0KA3ATEIbCTBO U
BBINOJIHATH ONPOBEPKEHUE;

— MPUMEHSITh OCHOBHBIE
METO/Ibl pEIICHUS
MaTeMaTHYEeCKHUX 3a/1a4;

— Ha OCHOBE
MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTEepU30BaATh KPACOTY U
COBEPLIEHCTBO OKPYKAKOLIETO
MHpa U IPOU3BEACHUN UCKYCCTBA;
— MPUMEHSITh IPOCTEHIIINE
MpOrpaMMHbIE CPECTBA U
3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUN
MaTeMaTHYCCKHX 3a1a4;

- MOJIb30BAaThCS
MPUKJIAIHBIMA ITPOTpaMMaMi 1
MpOrpaMMaMH CUMBOJIBHBIX
BBIYMCIICHUM IJIS NCCIICIOBaHMS
MaTeMaTHYECKUX 00bEKTOB

- npUMeHsIMb
mamemamuyeckue 3HaHusL K
UCCED0BAHUIO OKPYIHCATOUIE20
mupa (moderuposanue
pusuueckux npoyeccos, 3a0ayu
OKOHOMUKLL)

CucreMa OLEHKH JOCTHKEHHMS IUIAHUPYEMbIX Ppe3ybTaTOB OCBOCHHSI OCHOBHOH 00pa3oBaTe/lbHOW NpPOrpaMMbl CpeAHero oouero

oOpa3oBaHus

OcHOBHOE HampaBJ/ieHHE U LeJIb OIEHOYHOU JCSITeTLHOCTH B 00pa30BaTeIbHON OpraHu3aiuu B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC OO0
- OIICHKa 00pa30BaTEIbHBIX JOCTHKEHUN 00yJIatONIUXCs Ha PAa3IMUHBIX dTamax 00ydeHUsI KaKk OCHOBA WX MPOMEXYTOYHON M UTOTOBOW aTTEeCTAIlUH, a
TakKe OCHOBa TIPOIEAYp BHYTPEHHETO MOHUTOpPUHTAa 0O0Opa3oBaTeNbHOW OpraHW3allii, MOHHTOPHUHTOBBIX HCCIECIOBAHWA MYHHUIMIAIBHOTO,

PEruoOHaJIBHOTO U (bel[epaJ'IBHOFO ypOBHef/'I.

OCHOBHBIM 00BEKTOM CHCTEMBI OLIEHKH, €€ CO/ep:KaTeJbHOi M KpuTepuajbHON 0a30ii BeicTymaoT TpeboBanus OI'OC, koropsie
KOHKPETU3UPYIOTCS B IUIAHUPYEMBIX PpE3yJIbTaTax OCBOCHUSA OOYYaIOUIMMHCS OCHOBHOM 00pa3oBaTEIbHON IMPOTrpaMMbl

OpraHu3alluu.

00pa3oBaTeNbHOM



CucrteMa OLEHKH BKJIIOYAET MPOLEYPbl BHYTPEHHEN U BHEIIHEH OLICHKHU.
BHyTpeHHss1 olleHKA BKIIIOYAET:

® CTapTOBYIO IUArHOCTUKY,

® TEKYIIYIO U TEMAaTUYECKYIO OLICHKY,

e nopTdonno,

® BHYTPUIIKOJIbHBIII MOHUTOPUHT 00pa30BaTENbHBIX JOCTHKEHUH,

® [IPOMEXYTOUHYIO M UTOTOBYIO aTTECTAIIMIO 00YJaIOLINXCS.

K BHemHuUM npoueaypam OTHOCATCS:

o roCyJAapCTBEHHAs] UTOrOBask aTTeCTalus
L HE3aBHUCHMAasl OICHKAa KadcCTBa 06pa3OBaHI/I$I U MOHHUTOPHHIOBBIC HCCICAOBAHHA OKPYKHOI'0, PEruOHaJIbHOIO M Q)enepanbﬁoro
YPOBHEM.

COILEPXKAHUE KYPCA «MartemaTnka: ajredpa 1 Ha4ajla MaTeMaTH4YeCKOr0 aHAJIN3a, reomeTpus». ba3oBblii ypoBeHb

Martemaruka 10 kiaace

Ne HaumenoBaHue pa3iesoB U TeM Conep:xanue yue0HOro Marepuasa

1. BeonHo® MOgropeHue (34) CreneHb M ec CBOWMCTBAa. YpaBHEHUA: JIMHEHHOE, KBAJIpaTHOE, PalHOHAIIBHOE,
UppalMOHAILHOE M METOAbl HX pemieHusd. PanuonansHele 1poou. HepaBenctsa
JVHEWHbIE U KBAJPaTHBIE U CUCTEMbI HEPABEHCTB.

2. Yucnoselie ¢pyHkiyn (64) Onpenenenue 4ucinoBod (GyHKIMU M crnocoObl e€ 3anaHus. CBolicTBa (QYyHKIMMA.
[lepuoauyeckue u oOpaTHbIE () YHKIIHUH.
3. Tpuronomerpuueckue Gyaxuuu (18u) YucnoBas OKpYKHOCTh Ha KOOPAMHATHOH MmuockocTu. OnpeneneHue cuuyca, KOCUHYca,

TAHI'€HC U KOTaHTreHC. TpuroHomeTpuyeckue QYHKIUU YHCIOBOTO M YIJIOBOTO
aprymMeHnra, ux cBoWctBa u rpaduku. CxaTtue U pacTshkeHue TIpadukoB
TpUroHOMeTpUYecKuX GyHKIui. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIINU.

4, Tpuronomerpuueckue ypasaenus (94) ITpocreiime TPUrOHOMETPUUYECKUE YPAaBHEHUS M HEpaBeHCTBA. MeTOoapl pelieHus
TPUTOHOMETPUUYECKUX YPaBHEHUN: METOJ 3aMEHbl EPEMEHHOM, METO]] pa3oKEHHs Ha
MHOKHUTEJH, OTHOPOJHbIE TPUTOHOMETPUUECKHE YPABHEHHUS.




[IpeobpazoBanmst
BhIpaxkeHui (124)

TPUTOHOMETPUUCCKHUX

@opMyIibl  CIOKEHHS, TPUBEACHUS, IBOMHOIO AapryMeHTa, MOHWKEHUS CTEICHHU.
[IpeoGpa3oBaHnre CyMMBbl TPUTOHOMETPUYECKHX (DYHKIUH B MPOU3BEACHUE WU
MIPOU3BEICHUS B CyMMY. MeTOIbI pelIeHHs] TPUTOHOMETPUYECKUX YPAaBHEHUH.

ITpousBoanas (244)

OmnpezneneHre YMCIOBOM IMOCIEAOBATEIbHOCTH, CIHOCOOBI €€ 3aJaHusi, CBOWCTBA.
[Ipenen yucnoBoi Nocae10BaTEIbHOCTH, CBOMCTBA CXOISAIIMXCS MOCIEI0BATEIBHOCTEH.
Cymma OeCKOHEYHOM TeoMeTpuieckod mporpeccun. Ilpemen  ¢dyHKIMM  Ha
0eCKOHEUHOCTH.

3amauM, MNPUBOASAIIME K TOHSTHUIO TPOU3BOJHOM, ONpEIeNieHHE MPOU3BOIAHOM,
BBIUUCIICHUE MIPOU3BOTHBIX. [onsTHe HPOM3BOTHON n-ro Hops/Ka.
HuddepenunpoBanue cnoxnoit pynkmun. duddepenmmpoBanne oOpaTHOl (HyHKINH.
VYpaBHeHue kacatenbHOW K rpaduky ¢yakuuu. [IpumeHeHue NpPOU3BOAHON IS
uccienoBaHus PyHKIIMHA HA MOHOTOHHOCTH U 3KCTpeMyMbl. [IpumeHeHne npon3BoaHON
JUIL JTOKa3aTelnbCcTBAa TOXKIECTB W HepaBeHCTB. [loctpoenue rpadukoB QyHKIUI.
[IpumeHeHne TPOM3BOIHON Ui OTHICKAHUS HAUOOJIBIIETO M HAaUMEHBIIETO 3HAYCHUIA
HENpephIBHON (DYHKIIMU HA MPOMEKYTKE. 3a/1a4l Ha ONTHUMHU3AIIHIO.

KomOunaTopuka u BeposTHOCTD (449)

[TpaBuiio ymuoxxenus. [lepecranoBku u ¢akropuansl. BeIOOp HECKOIBKHX AJIEMEHTOB.
Coueranus u pazmenieHus. bunom Hetorona. CryuaiiHbie COOBITHS M UX BEPOSITHOCTH.

[ToBTOpeHHe © cHCTEMATH3als y4eOHOTO
Matepuaiga Kypca anreOppl M Hayal
MaTemarudeckoro ananusa 10 kmacca (114)

OyHKIMH. Tpuronomerpuueckue ypaBHEHUS U METO/IbI peleHus.
Tpuronomerpuueckue Gopmynsl. IIpousBognas u ee npumenenue. KomOuHaTOpHBIE
3a7a4M.

Beenenue B crepeomerputo (3u)

Hcropusi BOSHUKHOBEHHS U pPa3BUTUSI reoMeTpur. OCHOBHBIE TMOHSATHA U AKCHOMBI
crepeoMeTpur (TOouka, TpsMas, IJIOCKOCTh, MPOCTPAHCTBO). IIpocTpaHCTBEHHBIC
burypsr (ky0, mMapauieienuiea, Npu3Ma, NUPAMUAA, MNWIAHAP, KOHYC, MIap).
MopaenupoBaHre MHOTOIPaHHHUKOB.

10.

[MapamienbHOCTD MPSIMBIX U TIOCKOCTeH (1549)

B3auMHOe pacnosiokeHue MpsAMbIX B HpocTpaHcTBe. [lapamienbHOCTh NpPSIMBIX B
npocrpadcTBe. CkpemuBaromuecss mnpsimble. [Ipu3Hak CKpemMBAOIUXCS MPSMBIX.
B3anmHOe pacnosiokeHne TmpsMoM M IUIOCKOCTH. [lapamnenbHOCTh mOpsMON U
riockocTH. [Ipu3Hak nmapannenbHOCTH IpSAMOI U TIOCKOCTH. B3anMHoe pacnonoxeHnne
JIBYX Iiockocrel. [lapamnenbHOCTh ABYX MIOCKOCTeW. [Ipu3HaK mapamiensHOCTH ABYX

mwiockocteil. [lapamnensHslii  nepeHoc. [lapamiensHoe NPOEKTHMPOBAHUE U €O
CBOICTBA. [TapannensHble MIPOEKIIUU IUIOCKUX buryp. N3o06paxenue
IPOCTPAHCTBEHHBIX ¢buryp. CeueHus MHOTOT'pPaHHUKOB




11.

[TepneH UK yIIpHOCTD MPSIMBIX U IUIOCKOCTEN
(174)

Yron Mexay nOpsAMbBIMM B IPOCTpaHcTBe.  IlepneHAuKyIspHOCTH  NPSMBIX.
[lepneHUKYIAPHOCTD IPSIMOU U INIOCKOCTH. [Ipu3HaK NepneHIuKyIsapHOCTU NPSIMOU U
miockoctyd. OpToroHanpHOE INpoeKTHpoBaHue. Ilnomans OpTOroHaNbHONW NPOEKLHU
MHOI'OyrojpHuKa. [leprnieHauKymnsap v HakiIoHHas. TeopeMa O Tpex NepHeHIUKYIIpax.
Yron Mexny npsAMOHW M IUIOCKOCTBIO. PaccrosHue Mexny TOYkKaMH, NPSIMBIMH H
IJIOCKOCTAMHU.  J[ByrpaHHbId  yros. IlepnenaukynspHOCTh IUIocKocTed. IIpusHak
NEPIECHIUKYIIPHOCTH  JIBYX  IUIOCKOCTed.  LleHTpallbHOE  IPOEKTUPOBAHUE.
N3006paskeHue mpoCTpaHCTBEHHBIX (PUTYp B IIEHTPATBHOM MPOSKIIUH.

12. Mmuororpanauku (124) MHororpaHsable yriibl U UX CBONCTBA. BBIMyKible U HEBBINMYKJIbIE MHOTOIPAaHHHKHU.
Teopema Diinepa. [IpaBunbHbIC MHOTOTpaHHUKH (TETpadap, KyO, OKTa’ap, MKOCAdIp,
noxekasap). *IlonynpaBuibHble U 3BE3149aThIe MHOTOTPAHHHUKH.

13. [ToBTOpeHHe © CHCTeMaTH3alus Marepuana | PeleHue 3amad Ha BBIYMCICHHE M JIOKA3aTEIbCTBO C MHCIIOJIB30BAaHUEM H3YYCHHBIX

kypca reomerpun 10 kimacca (54)

dopmyn.  M3oOpakeHue  mpocTpaHcTBeHHBIX  (uryp.  IlocTtpoeHme — cedeHwmid
MHOTOI'paHHMKOB. [IpaBuibHBIE MHOTOIpaHHUKH. Pa3BEPTKM MHOTOTPaHHMKOB, LMJIMHI-
pa u KOHYca.

COJAEP/KAHUE KYPCA «MartemaTuka: ajredpa ¥ Hayajia MATeMaTHYeCKOr0 AHAJIN3A, TeOMeTPHUsD). YTJyO0JEHHbIN YPOBEHD

Marematuka 10 kiacce

Ne HaumeHoBaHMe pa3/iejioB U TeM Conep:xanue yuedOHOro Mmarepuajia
1. BBoaHoe noBTopenue (34) Crenenb U ee CBOMCTBA. YPaBHEHHMs: JIMHEWHOE, KBAJPAaTHOE, PALMOHAIBHOE,
UppalMoOHAIbHOE W METOAbl MX pemnieHusa. PanuonanbHbie apo6u. HepaBeHcTBa
JIMHEHHBIE U KBaaApaTHbIC U CUCTEMBI HCPABCHCTB.
2. JewictBuTenbHble yncna (124) Harypanbubie u nensle uyncna. Jenmumocts umcen. OcHOBHas Teopema apu()METHKH

HaTypaJdbHBIX 4HCEN. PalnuMoHalbHBIE, HPpaAIlMOHAIBHBIC, EHCTBUTEIbHBIC YHCIIA,




yuciaoBas mnpsiMas. YucioBble HepaBeHCTBA. AKCHMOMAaTHKa JI€HCTBUTENBHBIX YHCEIL.
Monynb 1eHCTBUTENIBHOIO Ynciaa. MeTox MaTreMaTuyecKOW HHIYKIMH.

Yucnossie pyukuuu (109)

Onpenenenne 4ucioBor (GyHKknuM M crnocoObl e€ 3amanus. CBoicTBa (QyHKITHI.
[Tepuoanueckue u oOpaTHbIC ()YHKIIHH.

Tpuronomerpuueckue GyHkuu (244)

YucnoBasi OKpY)KHOCTh Ha KOOPIUHATHON mockocT. OnpeneneHyue Cuuyca, KOCHHYca,
TAHF€HC M KOTAaHTeHC. TpUroHOMEeTpuuecKue (PYHKIMU YHUCIOBOTO W YIIOBOTO
aprymeHra, wux cBoiictBa u rpaduku. Cxarue U pacTsHKeHue TIpaduKoB
TpUroHoMeTpuueckux ¢pyHkuui. OOpaTHble TPUrOHOMETPUUECKUE (PYHKIIUH.

Tpuronomerpuueckue ypaBHenus (10q)

IIpocreiiine TPUTOHOMETPUYECKHE YPAaBHEHHsS M HEPaBEHCTBA. MeETOIbI pElICHHs
TPUTOHOMETPUUYECKUX YPABHEHMI: METOJ 3aMEHBI IEPEMEHHON, METO Pa3JI0KEHHs Ha
MHO>KHUTEJIH, OJTHOPOJHBIE TPUTOHOMETPUYECKHUE YPABHEHHUS.

IIpeobpazoBanmus TPUTOHOMETPUYECKHX
BeIpakeHuit (21u)

@opMyIibl  CIOKEHHS, NPUBEACHMS, ABOMHOIO apryMeHTa, IOHWXEHHUS CTEIEHHU.
[Ipeobpa3oBanre CyMMbl TPUTOHOMETPUYECKHX (YHKIUI B TpPOU3BEIACHHE U
IIPOU3BEICHUS B CyMMY. MeTo/1bl pelieHNs] TPUTOHOMETPUYECKUX YPAaBHEHUM.

Kommiekcusie uncia (949)

KommiekcHble uncia u onepanuu Haja HUMU. KoMIulekcHble 4ncia U KOOpAMHATHAs
IUIOCKOCTh. TpuroHoMerpudeckas ¢popma 3anucu KOMIUIEKCHOTO yucna. KommiekcHble
yHhclla U KBajpaTHble ypaBHEHHs. Bo3BeiaeHHe KOMIUIEKCHOIO 4HCIa B CTEHEHb.
W3BneyeHne KBaApaTHOrO U KyOUYECKOTO KOPHS U3 KOMIUIEKCHOTO YHCHIa.

[Mpowussoauas (294)

OnpeneneHre 4YHCIOBOM IMOCIENOBATEIBHOCTH, CIOCOOBI €€ 3aJaHus, CBOWCTBA.
[Ipenen YUCIOBOM MOCJIEI0BATENbHOCTH, CBOMCTBA CXOJIALIUXCS
nocienoBarenbHocTell. CymMmMa OECKOHEUHOW TeoMeTpudeckoi mporpeccuu. [lpemen
GbyHKIIMM Ha OECKOHEUHOCTH.

3amaun, TMPUBOIANIME K TOHATUIO TIPOU3BOJHOM, OMpEEICHHE MPOU3BOIHON,
BBIYUCIICHUE MIPOU3BOTHBIX. [Tonsitne MIPOU3BOTHOU n-ro MOPSIKA.
HuddepenunpoBanue ciaoxHoi ¢ynkuuu. uddepenuupoBanune oOpaTHON QyHKUIUU.
VYpaBHeHue kacarenbHOW K Tpaduky ¢yHkuuu. I[IpumeHeHHe NTPOU3BOTHON s
uccienoBaHus PyHKIMNA HA MOHOTOHHOCTH U DKCTpeMyMEI. [IpuMeHeHne mpou3BOIHOM
JUISE  TI0Ka3aTelbCTBA TOXKISCTB W HepaBeHCTB. lloctpoenue rpadukoB ¢GyHKIUH.
[TpuMmeHeHne TMPOU3BOTHOM ISl OTBICKAHUS HAUOOJBIIET0 M HAWMEHBIIETO 3HAYCHUH




HEnpepbrIBHON (DYHKIIMU Ha IPOMEKYTKE. 3a/lauil Ha ONTUMHU3ALIHIO.

Kombunaropuka u BeposTHOCTb (74)

[TpaBuno ymuHoxkenus. IlepecranoBku u (pakropuainsl. BeIOOp HECKONIBKUX 3JIEMEHTOB.
Coueranus u pasmemenusi. bunom Hetotona. Ciyyaiinbie cOOBITHSI M UX BEPOSTHOCTH.

10.

[loBTOpenne u cucremMaTu3alys Yy4eOHOTO
Kypca  anreOppl W
maremarundeckoro ananusa 10 kiacca (114)

Marcpuaia Haydall

OYHKIMH. Tpuronomerpuyeckue ypaBHEHUS u METOIbI pelIeHus.

Tpuronomerpuueckue Gopmynsl. [IpousBonnas u ee nmpumenenue. KomOuHatopHbie
3aJjauH.

11.

Hexkoropbie cBeieHus u3 mianumerpuu (124)

Yriel U OTpe3KH, CBSI3aHHBIE C OKPYXKHOCTBIO. PenieHue TpeyronbHUKOB. TeopeMsbl
Menenas u Uessl.

12.

Beenenue B ctepeomerputo (34)

Hcrtopuss BO3HHMKHOBEHHS U pa3BUTUS reoMeTpud. OCHOBHBIE TMOHSTHS U AKCHOMBI
crepeomerpuu  (TOuKa,
burypsr  (xy0,
MonenupoBaHue MHOTOIPAHHUKOB.

npsiMasi, TUIOCKOCTh, TPOCTPaHCTBO). IIpocTpaHCTBEHHBIC

napajviesienumes, Mpu3Ma, MNUpaMHd, IIHHAP, KOHYC, Miap).

13.

[MapanaenbHOCTh OPAMBIX H IUIOCKOCTEH (161)

B3aumHoe pacnosiokeHue MpsMbIX B MpocTpaHcTBe. [lapamenbHOCTh NpSIMBIX B
npoctpanctBe. CkpemmBaronuecs mnpsiMble. [Ipu3HaK CKPEIIUBAIOMIMXCSA TPSMBIX.
B3anmHoe pacnonoxeHne npsaMOM U IUIOCKOCTH. [lapainensHOCTH TpsIMOM U
IJIOCKOCTH. [Ipu3HaK nmapayienbHOCTH NPSMOM U TUNIOCKOCTU. B3anMHOE pacnosioKeHue
JIBYX miockocren. [lapamiensHocTs 1BYX Miockoctei. [Ipru3Hak mapamiebHOCTH ABYX
mrockocreit.  IlapamienbHblii  mepeHoc.

CBOMCTBA. [TapamnensHbie

HapannenLHoe MMPOCKTUPOBAHUEC U €TI0

MIPOEKITUN TUIOCKUX buryp. N3obpaxenune

MPOCTPAHCTBEHHBIX (puryp. CeueHuss MHOTOTPaHHUKOB

14.

[lepneHANKYIAPHOCTD NPSIMBIX M INIOCKOCTEN

(174)

VYron Mexay mOpsAMBIMH B NpOCTpaHCTBE. llepneHIuKyIsSpHOCTb
IleprieHqUKYIApHOCTD NPSAMON U MIOCKOCTH. [Ipu3HaK neprneHauKyasIpHOCTH IPAMOI U
mw1ockocTd. OpToroHanbHOE INpoeKkTHpoBaHue. [lnomanas OpTOroHaNBHON MPOEKIMU

MHOTOyrosjpHuKa. [lepneHaukyinsasp U HakJIOHHas. Teopema O Tpex NEepHEeHIUKYISIpax.

MPSIMBIX.

Yron mexay mpsAMONM M IUIOCKOCTBIO. PaccTrosiHMe MeXay TOYKaMH, MNPSMBIMU U

mIocKocTsAMU.  JIByrpanubeiii  yroa. IlepnennukynsapHocts 1ockocted. [IpusnHak
NEPIEHIUKYIIPHOCTH  JBYX  IUIOCKOCTEH.  LleHTpanpHOE ~ IPOEKTUPOBAHME.
N3o00paxenue IIPOCTPAHCTBEHHBIX ¢buryp B LEHTPAJILHOU MIPOEKIUH.




15. Mmuororpanuauku (144) MHororpanssle yribl U UX CBOMCTBA. BBINYKIblE M HEBBINIYKJIbIE MHOTOIPAHHUKH.
Teopema Diinepa. [IpaBuibHbIE MHOTOIpAaHHUKHU (TETpa’ip, KyO, OKTa’ap, UKOCAdIp,
nozaekasp). *IlonynpaBuiibHbIC U 3BE314aThIe MHOTOTPAHHHKH.

16. [ToBTopenne u cucremaTusanus Martepuana | PemeHue 3amau Ha BBIYMCIEHME U J0Ka3aTEIbCTBO C MCIOJIb30BAHHUEM M3Y4EHHBIX

kypca reomerpunl0 kiaacca (64) dbopmyn.  M3obOpaxkeHue  mpocTpaHCTBeHHBIX  ¢uryp. Iloctpoenne  ceuenuit
MHOI'OI'paHHUKOB. [IpaBuibHBIE MHOTOTpaHHUKH. Pa3BEPTKM MHOrOrpaHHUKOB, LIWJIMH]I-
pa 1 KoHyca.
Marematuka 11 kiacc 6a30Bblil ypoBeHb
Ne HaumeHoBaHue pa3iesioB U TeM Conepxanue yueOHOro Marepuana

n/n

1. BBoaHoe noBropenue (34) OyHKIIH. Tpuronomerpuyeckue yYpaBHEHUS u METO/Ibl pelieHusl.
Tpuronomerpuueckue gopmynsl. [IponsBoanas u ee npumenenue. KomOuHaropHsie
3a7au.

2. Crenern u kopuu. CreneHHbie (QYHKUHH | [Jopgrie KOpHSI N-OW CTEMeHW W3 ACHCTBUTEIBHOTO umncia. DyHKIMH y:{/_ﬁ ., UX

(159) cBoiictBa u rpaduku. CoiicTBa KOpHs N-oif cteneHu. [IpeoOpazoBaHue BhIpakeHUIH,
cojaepxanmx paaukainsl. O00O0IIeHre MOHATUS O ToKaszaTene creneHu. CTeneHHbIe
¢byHkumu, ux cpodctBa W rpaduku. JuddepeHnupoBaHne M HUHTETPUPOBAHUE.
N3Bnedenne KOpHs n-i CTEIEHU.

3. [ToxazaTenpHast " norapudmuueckas | [lokasarenpHas QyHkuus, e€ cBoiictBa u rpaduk. [lokasarenpHble ypaBHEHHS U

byukiun (224) HepaBeHCTBa. [lonstne norapudma. Jlorapudmuueckas ¢yHkuus, e€ cBoiicTBa U
rpa¢uk. CoiictBa norapudmosn. Jlorapudmudeckue ypaBHEHHS U HEPaBEHCTBA.
JuddepenumpoBanme MokazareabHON U JorapupMuyeckoi GyHKIu.

4, [TeprooOpa3nas u unrterpa (74) [lepBooOpa3nas. Heonpenenennviii wuHTerpan. OmnpeneneHHbIH HHTErpai, €ero

BBIUMCIIEHHE U CBoicTBa. Bplumcnenwe mnomanei minockux ¢uryp. I[Ipumepst
IIPUMEHEHHsI HHTerpana B (pU3NKe.




DieMeHTbl KOMOWHATOPUKH, CTATHCTHKHA H
TEOpHUH BeposTHOCTEH (44)

BepositHocTs 1 Teomerpus. Hes3aBHCHMBIC TMOBTOPEHHS HCIHBITAHHH C  JABYMS
ucxomamu. CTaTHCTHYECKHE METOAbl 00paboTku wuH(popmarmu. ['ayccoBa KpuBas.
3aKkoH OOJIBIIMX YUCEIL.

VpaBuenuss u  HepaBeHcTBa.  CuCTEMbI

ypaBHeHHI U HepaBeHCTB (174)

PaBHOCHIIBHOCTE ypaBHeHHH. OOIME METOIbI PEIICHUs YpaBHEHUN. YpaBHEHHUE C
MonyinsaMu. HMppanuonanbHble ypaBHeHMs. JlOKa3aTenbCTBO HEpPaBEHCTB. Pemienue
palMOHAJIbHBIX HEPABEHCTB € OJHOU IepemMeHHoW. HepaBeHcTBa ¢ MoaynsMmu.
HppannoHanbHble HEPABEHCTBA. Y PAaBHEHMs U HEPABEHCTBA C JABYMS IIEPEMECHHBIMU.
JnodantoBel ypaBHeHus. CHcTeMbl YpaBHEHHH. YpaBHEHUS M HEpPaBEHCTBA C
rapameTpamH.

[ToBTOpEeHNEe ¥ cuUcTeMaru3anus Y4eOHOTO
MaTepualia Kypca anreOpsl W Haval
MaTeMmaTudeckoro ananmsa 11 kiacca (1649)

Crenenn u kopHu. CremeHHas, MOKa3zaTeNbHAas W Jorapupmuyeckas QyHKIUH.
[lepBooOpa3nasi u wuHTerpan. YpaBHEHHs, HEPABEHCTBA, CHUCTEMbl YpPaBHEHUH WU
HEPaBEHCTB.

Bekropsl B mpocTpancTse (64)

[IpsimoyrosbpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE. BEKTOpsl B IPOCTPaHCTBE.
PaBeHncTBO BekTOpoB. CiiokeHHE BEKTOPOB M YMHOKEHHE BEKTOpA Ha YHUCIO. YTOJ
MeXxay BekTopaMu. KoslsmmHeapHble 1 KOMIUIAHAPHBIE BEKTOPBIL.

Merox koopauHaT B mpoctpanctse (119)

Koopaunatel cepeaunbl oTpe3ka. Dopmyna pacCTOSIHUS MEXAY IBYMS TOYKAMHU.
VYpasuenue chepsl. Koopamnatel Bektopa. JmHa BekTopa. CransipHOe MPOU3BEICHNE
BEKTOPOB. YpPaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE. YpaBHEHHE MPSAMOU B
IIPOCTPAHCTBE.

10.

unuaap, kouyc, map (134)

Chepa u map. Bzaumuoe pacnonoxenue cdepsl M MIockocTu. KacarembHas
IJIOCKOCTh. MHOTOTpaHHUKH, BIHCaHHBIE B cdepy. MHOTOTpaHHHKH, OMUCAHHBIE
okono cdepol. [umuaap, konyc. IloBopor. @urypsl BpamieHusi. Bnucanneie u
ONMCaHHble UUIMHAPBL. CedeHuss LWIMHApA IUIOCKOCThIO. OJIUMIC. BrucaHHble u
onucanHble KOHYChl. Konnueckue cedenus. CUMMETpHsl MPOCTPAHCTBEHHBIX (DUTYP
(meHTpanbHas, oceBas, 3epKayibHas). JIBIDKEHHE NPOCTPAHCTBA, BUJBI JIBHKCHHUM.
DNeMeHThl CHMMETPHH MHOTOTPAaHHUKOB W KPYyriaeix Ten. [Ipumepsl cuMMmeTrpuu B
OKpYXarolieM MUupe

11.

Oo6bemsr (154)

O06wém 1 ero cpoiictBa. [Tpunnun Kasansepu. @opmynsl 06bEMa napasuienenumnena,
npu3Mel, nupamuabl. PopMynsl o0bEMa IUIMHApPA, KOHYcCa, LIapa M €ro 4YacTew.
OtHomenne 00BEMOB MOMOOHBIX Ten. Ilmomane MOBEpPXHOCTH MHOTOIpAaHHHKA.
@opMynbl  IIOMAAM IOBEPXHOCTH LWJIMHAPA, KOHyca, Iapa W €ro 4vacTeu.




12. [ToBTOpenne u cucremaruzanus ydeOHOro | PemieHue 3amauy Ha BBIYMCICHHE M JI0KA3aTENBCTBO C HCIOJIb30BAHUEM HM3Y4EHHBIX
MaTepuaia Kypca reomerpun 11 kimacca (74) | ¢popMysr U CBOWCTB.
Marematnka 11 kaacc yriy0JieHHbIH YPOBEHb
Ne HaumenoBaHue pa3jieoB U TeM Conep:xanue yue0HOro MaTepuasa

n/n

1. BBojHOe oBTOpEHHE (44) OyHKINU. Tpuronomerpuyeckue yYpaBHEHUS U METObI pelieHus.
Tpuronomerpuueckue popmysnsl. IlpousBonHas u ee npumenenue. KomOuHaropHsie
3a7a4M.

2. Msuorounens! (104) MHoTO4WIEHBI OT OJIHOM M HECKOJBKHUX MepeMeHHBIX. Teopema besy. Cxema ['opHepa.
CuMMeTpudecKre ¥ OJHOPOIHBIE MHOTOWICHBI. YpaBHEHHUS BBICIIUX CTETICHEH.

3. Crenenn u xopuu. CreneHHble (DYHKUUH | [[opstie KOpHSI N-OM CTENEHU M3 ACUCTBUTENBHOrO uucia. DyHkuuu y={/—o~ , UX

(24q) cBoiicTBa U rpaduku. CBoiicTBa KOpHs N-oii ctenenu. [IpeoOpa3zoBaHue BbIpaKEeHUH,
coaepx)anmx pamukainbl. O0oOIeHne MOHATUS O ToKaszaTene creneHu. CTerneHHbIe
¢ynkuuu, ux cpoiictBa M rpaduku. JuddepeHuupoBaHue H HUHTETPUPOBAHHE.
W3BnedeHre KOpHs n-U CTENEHHU.

4, [TokazaTenpHast u norapumuueckas | [lokasarensHas ¢yHkuus, e€ cBoiictBa u rpaduk. [lokazarenbHble ypaBHEHUS U

byukimu (314) HepaBeHcTBa. [lonstue norapudma. Jlorapudmuyeckas ¢ynkuus, e€ cBolcTBa U
rpa¢uk. CaoiictBa jnorapu¢mon. Jlorapudpmudeckue ypaBHEHUS U HEpPaBEHCTBA.
JuddepenurpoBanue nokazaTeabHON U JOrapuPMUIECKON (YHKITHIA.

5. [lepBooOpasnast u unterpai (94) [lepBooOpasnas. Heomnpenenenuslii uHTErpai. OnpeaeneHHbI WHTErpall, €ero
BbIUMCIIEHWE M CBOicTBa. Bbrumcnenue mmomanei miockux ¢uryp. Ilpumepst
pUMEHEHHsI HHTerpana B (pu3uke.

6. DyieMeHThl KOMOWHATOPUKH, CTaTUCTHKU W | BepoATrHocTs M reomerpus. Hes3aBucumble NOBTOpEHMsI MCHBITAHMH C  ABYMS

Teopuu BeposTHOCTEH (9u)

ucxonamu. CraTtucTudyeckue MeToibl 00paboTku mHpopmanuu. ['ayccoBa Kpupas.




3aKoH OOJIBLINX YHCEN.

VpaBHenuss u  HepaBeHcTBa.  CHCTEMBI

ypaBHCHHI U HepaBeHCTB (334)

PaBHOCHIIBHOCTE ypaBHEHHU. OOIIME METONBI pENICHUS YpaBHEHUU. YpaBHEHHUE C
Monynsimu. MppauuoHaneHble ypaBHEeHMs. Jloka3aTelbcTBO HepaBeHCTB. Pemenue
palMOHAIBHBIX HEPAaBEHCTB C OJHOM nepeMeHHOW. HepaBeHCTBa ¢ MOAYIAMA.
HppanmoHalibHble HEPABEHCTBA. Y PaBHEHHSI M HEPABEHCTBA C JIBYMsI IIEPEMEHHBIMH.
JuodantoBel ypaBHeHHs. CHCTeMbl ypaBHEHWW. YpaBHCHHS M HEPAaBEHCTBA C
napamMeTpamH.

[loBTOpenne u cucremaTu3anus Y4eOHOTO
Matepuaga Kypca anreOpsl W Haydaml
MaTemaTudeckoro ananusa 11 kmacca (1649)

Mmuorousnensl. Crenenu u kopHu. CTemeHHasi, moka3aTellbHas U Jorapudmuueckas
¢byukuuu. [lepBooOpa3Hass u uWHTErpajn. YpaBHEHHS, HEPAaBEHCTBA, CUCTEMBI
YpaBHEHUI U HEPABEHCTB.

Bekropsl B mpoctpancTse (64)

HpﬂMOYFOJ’IBHaﬂ CUCTCMA KOOpJAHWHAT B IPOCTPAHCTBC. BeKTOpr B IIPOCTPAaHCTBC.
PaBencTtBo BCKTOPOB. Croxenune BCKTOPOB U YMHOXCHUC BCKTOpAa HA YHUCIIO. VYrona
MCKAY BEKTOpPAMH. KOJIJII/IHeapHLIe 1 KOMIIIaHApPHBIC BEKTOPHLI.

10.

Merton koopauHar B npoctpancTse (1549)

Koopnunarel cepenuubl oTpe3ka. DopMmyna pacCTOSHUS MEXAY ABYMS TOUYKAMHU.
VYpauenue cohepsl. Koopmunatel BekTopa. JlnmHa  BekTopa.  CramspHOe
MPOU3BEJAEHUE BEKTOPOB. YPAaBHEHUE IUIOCKOCTH B MPOCTPAHCTBE. YpPaBHEHUE
MPSIMOU B IPOCTPAHCTBE.

11.

Munusap, kouye, map (169)

Chepa m map. BsaummHoe pacnonoxenue cepbl u miockoctd. KacatenbHas
IUIOCKOCTh. MHOTOrpaHHMKH, BHOUCAaHHBIE B cepy. MHOTOTpaHHUKH, ONHCAHHbIE
okojio cdepsl. Ilumunaap, konyc. I[loBopor. ®urypsl BpameHus. BnucanHbele u
onucaHHble IMWIMHAPHL. CedeHMs] HMIMHIpa IUIOCKOCThIO. JJuurc. BrucanHbelie u
onucaHHble KOHychl. KoHnueckue ceueHus. CuMMeETpHsl MPOCTPAHCTBEHHBIX (UTYD
(ueHTpallbHasl, OCeBas, 3epKaibHas). J[BIDKCHHE MPOCTPAHCTBA, BUABI JBWKCHUIL.
ONEeMEHTBl CHMMETPUM MHOTOTPaHHMKOB M KpymibIX Tel. [Ipumepsl cummerpuun B
OKPY’KAIOIEM MUDPE

12.

O0wems (1743)

O6wéM 1 ero cpoiicta. [Ipunnun Kasansepu. @opmynsl 06bEMa napasienenunena,
npu3Mbl, nupaMuabl. Popmynsl 00bEMa IUIMHIAPA, KOHYCa, Lapa M €ro 4YacTeil.
OtHomeHnne 00BbEMOB MOAOOHBIX Ten. Ilnomans NOBEPXHOCTH MHOTOIPAaHHUKA.
®opmyIbl IUIOMIAIN TOBEPXHOCTU LIWIMHPA, KOHYCa, 1apa U €ro 4acTeil.

13.

[ToBTOpEeHne u cucremMaruzanus y4eOHOTO
Marepuaia Kypca reomerpun 11 kiacca
(144)

Pemrenue 3amau Ha BBIYMCICHHE W JI0KA3aTEILCTBO C HMCIOJb30BAHMEM H3y4EHHBIX
(bopMyI U CBOMCTB.




TEMATUYECKOE IVIAHUPOBAHUE C YKA3AHUEM KOJHWYECTBA YACOB, OTBOAUMBIX HA OCBOEHHE KAXKION
TEMBI.

10 knace
Nenni/m | Tema ypoka KoJu-Bo KoJui-Bo 4acos
4acoB yriayOJieHHbI
0a30BbIit YPOBeHb
YPOB€Hb
1. Pa3nes BBOAHOTO NOBTOpEHUs! 3 3
1.1 [ToBTOpenue marepuana 7-9 kmaccoB 2 2
1.2 Bxoanas koHTposibHas paboTa 1 1
2. Pa3znen: /leilicTBuTEeIbHBIE YHCIA 0 12
2.1 HatypanbHble u nemnsle ynucia -- 3
2.2 PanmonansHbIE unciia -- 1
2.3 WppanmonanbHeie yncna -- 2
24 MHOK€eCTBO IEMCTBUTEIIBHBIX YUCEI - 1
2.5 Moaynb 1elCTBUTENBHOTO YnCTa 6 2
2.6 KonTponeHas paboTa no Teme «JleficTBUTENbHBIE YUCIIAY» 2 1
2.7 Metoa MaremMaTH4e€CKOM MHIYKIIUU 2 2
3. Pa3nen: Yucaosble pyHKIHMN 1 10
3.1 Onpenenenue 4uciaoBON (GYHKIIMU U CIIOCOOBI €€ 3aAaHus 1 2
3.2 CaoiicTBa GyHKIHIA - 3
3.3 [Tepuoaudaeckue ¢yHKITHH 18 1
3.4 OOparHast QyHKITHS 2 2
3.5 KonTponpsHas padora o Teme «HucnoBblie GyHKIUN 2 2
4. Pa3nen: Tpuronomerpunueckue GyHKIuU 1 24
4.1 YuciioBasi OKPY>KHOCTh 2
4.2 UucnoBast OKpY)KHOCTh Ha KOOPAMHATHOM TNIOCKOCTH 2
4.3 KonTponbHas padoTa mo teme «Hucnossie Gpynkimu. YnucaoBas OKPY>KHOCTbY -




4.4 Cunyc u KocuHyc. TaHTe€HC U KOTaHTE€HC 2 3
4.5 Tpuronomerpuueckue GyHKIIMH YUCIOBOTO apryMEHTa 2 2
4.6 Tpuronomerpuueckue GpyHKIMH YrIIOBOTO apryMeHTa 1 1
4.7 dyuKIEKA y= SiN X, y = COS X, UX CBOMCTBA U rpaduKu 3 3
4.8 KonTponbsHast paboTa no teme «Tpuronomerpuueckue (yHKIUI» - 1
4.9 IToctpoenue rpaduka Gyukuun y = mf(x) 1 2
4.10 [Moctpoenue rpaduka pynkuun y= f(kx) 1 2
4.11 I'padux rapMoHHYECKOTO KOJICOAHUS - 1
4,12 Oynkuuu y = tg X, Y = Ctg X, uX cBOMCTBa U rpaduxu 2 2
4.13 KonTponpeHast padota no teme «Tpuronomerpuueckie yHKIHI» 1 -
4.14 OO6paTHble TpUroHOMETpUYeCKUe G YHKIUH - 3
5. Pa3nen: Tpuronomerpunueckue ypaBHeHHs 9 10
5.1 [Ipocreimme TpPUroHOMETPUIECKUE YPAaBHEHUS ) 4
5.2 Meto/pl pelieHuss TPUrOHOMETPUUYECKUX YpaBHEHUMN 3 4
5.3 KontponbHas padora no teme «TpuroHomMeTpuyecKkue ypaBHEHUS» 1 2
6. Pa3nen: IlpeodpasoBanne TPUTOHOMETPHYECKHX BbIPAKEHUH 12 21
6.1 CuHHYyC 1 KOCUHYC CYMMBI U Pa3HOCTHU apr'yMEHTOB 2 3
6.2 TanreHc cymMMBbl U pa3HOCTU apryMEHTOB 1 2
6.3 ®opmyibl IpUBEIECHUS 2 2
6.4 @opmyinbl ABOMHOTO aprymeHTa. @opMyIibl IOHWKEHUS CTENIEHU 2 3
6.5 IIpeoOpazoBaHusi CyMM TPUTOHOMETPUUYECKUX (DYHKIMN B IPOU3BEICHHE 2 3
6.6 IIpeo6pazoBaHue NPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIUI B cCyMMYy 1 2
6.7 [TpeobpazoBanue Beipakenus: Asin X + B cos x k Buxy C Sin (x + t) 1 1
6.8 Meto/bl pelieHust TPUrOHOMETPUUECKUX YpaBHEH U - 3
6.9 Kontponshast pabota no teme «IIpeobpa3oBanre TPUrOHOMETPUYECKUX BBIPAKEHUI» 1 2
7. Paszngen: KommiaexcHbIe uncia 0 9
7.1 KomniiekcHble unciia 1 apudMeTudeckre onepauui HaJl HUIMU - 2
7.2 KommuiekcHble unciia ¥ KOopJUHaTHasK MJI0CKOCTh - 1
7.3 Tpuronomerpuueckas popma 3arnucu KOMIIJIEKCHOTO YUCIia - 2
7.4 KowmruiekcHble yncna v KBagpaTHbIE YPaBHEHUS - 1
7.5 Bo3Benenne KOMIIJIEKCHOTO YHCIIa B CTEeNeHb. V3BiedeHWe KyOW4YeCcKOro KOpHS u3 | - 2

KOMIIJICKCHOI'O 4HucCJjia




7.6 KontponpHast pabota no teme «KoMIUIEKCHBIE YHCIa - 1
8. Pa3nen: IlpousBognas 24 29
8.1 YucaoBble NOCIEI0BATEIHHOCTH 1 2
8.2 [Ipenen yncIOBO# MOCIEIOBATEILHOCTH 1 2
8.3 [Ipenen dynkumm 2 2
8.4 Onpenenenne MPOU3BOTHOM 2 2
8.5 Brruucnenue npou3BoIHBIX 4 3
8.6 Huddepenmponanue cioxnoi pyakuuu. Juddepennupopanne oOpaTHON GYHKIHH 2 2
8.7 VYpaBHeHHE KacaTeabHOU K Tpaduky GyHKINN 2 3
8.8 KonTponesHas pabora o Teme «Bbraucienne mpou3BOIHBIX) 1 2
8.9 [Ipumenenre TPOU3BOAHON [UIsl HcciaenoBaHUS (YHKIMA HAa MOHOTOHHOCTh U |3 3
OKCTPEMYMBI
8.10 [Toctpoenue rpadukoB GHyHKIHI 2 2
8.11 Haxoxnenne HanOoNbIINX U HAMMEHBIIUX 3HAUCHUN (QYHKIIUU 4 4
8.12 KonTtponbHas padota no teme «lIpousBoanas» - 2
9. Pa3nen: KomOnHaTopuka 1 BepOSITHOCTD 4 7
9.1 [IpaBuiio ymHoxenus. KomObunaropusie 3agaun. [lepecranoBku u (hakroprasl 1 2
9.2 Bb100p HECKOIBKUX 371eMEeHTOB. bBuHOMManbHBIE KOADPUIIUEHTHI 1 2
9.3 CrnyyaiiHble COOBITHS U BEPOATHOCTHU 2 3
10. Paznen moBTOpeHHsI M cHUCTeMATH3allMU y4yeOHOro mMatepuaja Kypca aiaredopst u |11 11
HayaJjla MaTeMaTH4yeckoro anaamnsa 10 kiaacca
10.1 Pemenue 3anau no teme «l paduku TpUrOHOMETPUYECKUX (PYHKIIMIT» 1 1
10.2 Pemenue 3anaq no reme «TpuroHomMeTpudeckue ypaBHEHH» 2 2
10.3 Pemenue 3anau no reme «IIpeodbpazoBanne TPUTOHOMETPUUECKUX BBIPAKESHHUI» 2 2
10.4 Pemenue 3anay no teme «IIpumenenre mpon3BoAHOM 2 2
10.5 Hrorosas koHTpoJIbHAs paboTa 1 1
10.6 Pemenue 3a1au o BceMy Kypcy ajireOpbl M Hayall aHajIu3a 3 3
11. Pa3nen: Hexkotopble cBeieHUs U3 IJIAHUMETPHUHI 0 12
111 VYTIbl U OTpE3KH, CBA3aHHBIE C OKPYXKHOCTBIO - 4
11.2 Pemenue TpeyroibHUKOB - 4
11.3 Teopemsl Menenast u Yessl - 2
114 Onnurc, runepOoiia u mapabdoia - 2




12. Paznen: BBenenue B crepeoMeTpuIo 3 3
12.1 IIpenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUH 1 1
12.2 HekoTtopsie crneacTBus U3 akcuom 1 1
12.3 Pemenue 3a1ay Ha MPUMEHEHUE aKCUOM CTEPEOMETPHH U UX CISACTBUI 1 1

13. Paspnen: Ilapajie1bHOCTh NPAMBIX H INIOCKOCTEH 15 16
13.1 [TapannensHbie psSIMBIEC B MPOCTpAaHCTBE. [lapanmienbHOCTh TPEX MPSMBIX 1 1
13.2 [TapamiensHOCTH IPSIMOM U MJIOCKOCTH 1 1
13.3 Pemenue 3amay no reme "llapamiesbHOCTh MPSIMON U TIJIOCKOCTH ' 1 1
13.4 Pemenue 3anau no reme "llapamieabHOCTh IPSIMOM U IJIOCKOCTH' 1 1
13.5 CkpeniBaroniiecs mpsiMbie 1 1
13.6 VYTIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU. YTOJ MEXY NPSIMBIMH 1 1
13.7 Pemenne 3amau mo teme "B3aumHOe pacmosioeHHE MPsMBIX B MpocTpaHcTBe. Yrox |1 1

MEXY IBYMS IPSIMbIMU '
13.8 KontponbHast pabora mo Teme "AKCHOMBI CTEpeoMeTpuu. BzammHOe pacmosokenue | 1 1
IPSIMBIX, MIPSMON U IJIOCKOCTH'
13.9 [TapannenbHbIe TUIOCKOCTH 1 1
13.10 CBolicTBa apauIeIbHBIX MIOCKOCTEH 1 1
13.11 Terpasp 1 1
13.12 [Tapannenenunen 1 1
13.13 CaolicTBa napajuiesenuea 1 1
13.14 3ajaun Ha MOCTPOEHUE CEYEHU I 1 1
13.15 KonTtponsnas padota o teme "Terpasap. [lapannenenunen'” 1 1
13.16 Pemenne 3amau mo reme «llapamienbHOCTh TPSIMBIX U TUTIOCKOCTEH» 1

14. Paznen: IlepneHaIuKyIAPHOCTH NPSIMBIX H INIOCKOCTEH 17 17
14.1 [lepnenauKysspHbIE NPSIMBIE B IPOCTPAHCTBE 1 1
14.2 [TapamtensHble npsiMBbIE, NEPIEHANKYIISPHBIE K IIJIOCKOCTH 1 1
14.3 [Ipu3Hak nepneHIuKYISIPHOCTH NPSAMOU U MIIOCKOCTH 1 1
14.4 Teopema o npsAMOH, NEPIEHAUKYIAPHON K INIOCKOCTU 1 1
14,5 Pemenue 3a1a4 Ha NEpNEHAUKYASIPHOCTD IPSIMON U TUIOCKOCTH 1 1
14.6 Paccrostauie oT Touku 110 miockocTd. Teopema o TpEX neprneHauKysIpax 1 1
14.7 Paccrosiare oT TOUKM 110 TNIOCKOCTH. TeopeMa o TpEX mepreHIuKyaspax 1 1
14.8 Yros Mexay mpsiMOH U INTIOCKOCTBIO 1 1




14.9 VYTroa Mex 1y IpAMO U IIIOCKOCTHIO 1 1
14.10 Pemenne 3amau no teme «llepneHAMKyiIsip M HaKJIOHHBIE. YTrosl Mexay npsmoid u | 1 1
TUIOCKOCTBIO»
14.11 Pemenne 3amau no teme «lleprneHAuKyasp W HakJIOHHBIE. YTros Mexay mnpsmoi u | 1 1
IUIOCKOCTBIO»
14.12 JIByrpaHHbIil yrou 1 1
14.13 [Ipu3HaK nepHeHAUKYIIPHOCTH JIBYX ITIOCKOCTEH 1 1
14.14 [IpssMOyTOBHBIN MapauIeIeTUIIe]T 1 1
14.15 TpexrpanHnblil yroj. MHOrorpaHHblil yroJ 1 1
14.16 KonTponeHas padota no Teme "[leprneHauKynsspHOCTb NMPSIMOK H IJIOCKOCTH' 1 1
14.17 Pemenue 3a1ay Ha HAXOXKACHHUE YIIIOB MEXKTY MPSMOMN U TIJIOCKOCTHIO 1 1
15. Pazges: MHOrorpaHHuKH 12 14
15.1 [loHsiTHE MHOTOTpAaHHUKA 1 1
15.2 ['eomerpuueckoe Teno. Teopema Ditniepa - 1
15.3 [Tpuzma 1 1
154 [IpocrpancrBennas Teopema lludaropa - 1
15.5 [Tupamupga 1 1
15.6 [IpaBunbHas nupamuaa 1 1
15.7 ¥Yceu€HHas nupaMuaa 1 1
15.8 CuMMeTpust B IPOCTPAHCTBE 1 1
15.9 IloHsATHE MPaBUIBHOTO MHOTOTPAaHHUKA 1 1
15.10 DJeMeHTbl CUMMETPHUH NPaBUIIbHBIX MHOTOI'PaHHUKOB 1 1
15.11 Pemenue 3anau no reme «lIpaBunabHble MHOTOTpaHHUKU 2 2
15.12 KonTtponpHas padboTa mo Teme "MHOTOTpaHHUKH' 1 1
15.13 Pemenue 3amau no reMme «MHOrorpaHHUKN» 1 1
Pa3nen1 noBTOpeHHs1 M cHCTeMaTH3alMU Y4eOHOro MaTepuasia kypca reomerpum 10 |5 6
16. KJIacca
16.1 Pemienue 3amad no teMe «AKCHOMBI CTEPEOMETPUH U X CIICJICTBUS» 1 1
16.2 Pemenue 3amau no teme «llapameabHOCTh TPSIMBIX U TUIOCKOCTEH» 1 1
16.3 Pemenne 3amau no teme « [lepneHaANKyIsIpHOCTD NPAMBIX U INTIOCKOCTEN» 1 1
16.4 Pemenue 3amau no reMme «MHOrorpaHHUKN» 1 1
16.5 Pemenue 3anau xypca reomerpun 10 kiacca - 1




[16.6

| O6o0mmaromuii ypok

11 knace
Nen/m | Tema ypoka Kou-Bo KoJu-Bo 4acos
4acoB yriy0JieHHbI
0a30BbIil YPOBEeHb
YPOBEHb
1. Pa3nes1 BBOAHOTO NOBTOPEHUA 3 4
11 IToBTOpenne matepuana 10 kiracca 3 3
12 Bxopanast koHTpobHas paboTa - 1
2. Paznen; MHOro4wieHbl 0 10
2.1 MHorouseHsl OT OJTHOM epeMEeHHOI - 3
2.2 MHOrouseHb! OT HECKOJIBKUX NEPEMEHHBIX -- 3
2.3 VYpaBHEHUS BBICIINX CTETEHEN 15 3
2.4 KonTposnbHas padora o Teme « MHOrowieHbI» 2 1
3. Pa3nen: Crenenu u kopHu. CreneHHble PyHKIIUH 2 24
3.1 [ToHsATHE KOPHS -1 CTENIEHN U3 IEHCTBUTEIBHOIO YUCIA 2 2
3.2 OyHKINU BUOA Y= 3/6, ux cBoiicTa i rpaguKu 3 3
3.3 CaoiicTBa KOpHS I-i cTeneHu 1 3
3.4 [IpeobOpazoBanme BhIpaKEHUH, COAEPIKAIINUX PATUKAITBI 2 4
3.5 KonTponbhas padbora no teme «CTeneHu U KOPHU» 3 2
3.6 [TonsiTHe cTeneHu ¢ I0ObIM palliOHAIBHBIM ITOKa3aTeIeM -- 3
3.7 Crenennble GyHKIUH, UX CBOMCTBA U rpauKu 22 4
3.8 W3BrieueHne KOpHEN N3 KOMIIJIEKCHBIX YACET 3 2
3.9 KouTtponsHas padora o teme «CTeneHHble ()YHKIII 1 1
4. Pa3nen: Iloka3zaTeabHas u JorapupmMudeckast QyHKIUH 2 31
4.1 [TokazarenbHast pyHKIUS, €€ CBOWCTBA U TpaduK 3
4.2 [Toxa3zaTenbHbIC YpaBHEHHS 3
4.3 IToka3zarenbHble HEPABEHCTBA 2




4.4 Kontponbnas padora mo teme «llokaszarenpHas ¢yHkius. [lokaszarenpHbie ypaBHeHUS U | 1 -
HEPaBEHCTBA»
4.5 [onsrue norapupma 1 2
4.6 Jlorapudmuueckas ¢yHKIus, €€ CBOHCTBA U Tpaduk 2 3
4.7 Konrponsnas padota o reme «llokaszarenbHas u JorapupmMudeckas GyHKIuN - 2
4.8 Csaoiicta JiorapudmoB 2 4
4.9 Jlorapugmuyeckue ypaBHEHUS 3 4
4.10 | KontpomnwHas pabora no teme: «Jlorapubmuueckas ¢pyakuus. Jlorapupmudeckue ypaBHeHus» | 1 -
411 | Jlorapudmuueckne HepaBEHCTBA 3 3
412 | duddepeHnupoBaHne MOKa3aTEIbHON 1 TorapupMudeckoit yHKIHiz 2 3
4.13 | KonrponbHas paboTa o reme «CBoiicTBa norapudmon» 1 2
5. Pa3nen: IlepBooOpa3Has u uHTErpasa 7 9
5.1 [TepBooOpasHast 1 HEONPEACICHHbBINH HHTETPA 3 3
5.2 OnpeneneHHbIil HHTETpal 3 5
5.3 Kontponrsnas padota no teme «llepBooOpasHast 1 HHTErpa» 1 1
6. Pa3nes: JieMeHTHI TEOPHH BEPOATHOCTEH M MATEMATHYECKOH CTATHCTHKH 4 9
6.1 BepositTHOCTB M reoMeTpust 1 2
6.2 He3aBucruMble NOBTOPEHNUS UCTIBITAHUM C ABYMS UCXOJaMHU 1 3
6.3 CrarucTudeckue MeToJbI 00padoTKH HHPOPMALTUH 1 2
6.4 INayccoBa kpuBasi. 3ak0H OOJIBIINX YHCEI 1 2
7. Pazgen: YpaBHenus u HepaBeHcTBa. CHcTeMBbl ypaBHEHHH M HEPaBEHCTB 17 33
7.1 PaBHOCMIIBHOCTH ypaBHEHUI 2 4
7.2 OO0m1rie METOIbI PEIICHUST ypaBHEHHHA 3 3
7.3 PaBHOCHIIBHOCTD HEPABEHCTB 3 3
7.4 YpaBHEHUs U HEPABEHCTBA C MOLYISIMU - 3
7.5 KonTtponbHas pabota o reme «YpaBHEHUS U HEPABEHCTBA» - 2
7.6 HppanmonanbHble ypaBHEHHS U HEPABEHCTBA - 3
1.7 VYpaBHEHNs U HEPABEHCTBA C IBYMS IEPEMEHHBIMU 1 2
7.8 Jloka3aTenbCTBO HEPABEHCTB - 3
7.9 CucreMbl ypaBHEHUI 3 4
7.10 KonTtponrsHas padora no reme «CHuCTEeMBbl ypaBHEHUI 1 HEPABEHCTB 2 2
7.11 3amauu ¢ mapaMmeTpamu 3 4




Pa3nes moBTOpEeHUs M CUCTEMATU3ALMHU Y4eOHOr0 MaTepuaJia 3a Kypc ajaredpbl 4 Ha4ajia
anagm3a 11 kiacca

-
D

-
D

8.1 Pemrenue 3apau no reme «MHOTOWICHBI» 2 2
8.2 Pemenue 3anay no teme «Crenenu u kopHu. CTerneHHble DYHKIIUN 2 2
8.3 Pemenue 3anau no teme «llokaszarenbHas 1 JorapupmMuuecKas GYHKIII 2 2
8.4 Pemenue 3anau o treme «llepBooOpasHasi u UHTErpa» 2 2
8.5 Pemenue 3amau no reme «2J1€MEHTHI TEOPUU BEPOSTHOCTEH U MATEMAaTUYECKON CTaTUCTUKWY | 2 2
8.6 Pemenue 3anay no teme «YpaBHEeHUs U HepaBeHCTBA. CUCTEMBbl ypaBHEHUN U HEPABEHCTB» 2 2
8.7 Pemtenue TectoBBIX 3amaHuiil 4 4
9. Pa3nen: BekTopsl 6 6
9.1 [TonsATHe BekTOpa. PaBEHCTBO BEKTOPOB 1 1
9.2 CnosxeHue 1 BbluuTaHue BeKTOpoB. CymMMa HECKOJIBKHUX BEKTOPOB 1 1
9.3 YMHOXEHHE BEKTOpa Ha YUCIIO 1 1
9.4 Kommianapusie Bexktopsl. [IpaBuso napasuienenumena 1 1
9.5 Paznoskenne BekTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOPaM 1 1
9.6 KonTtposnbHas padota o reme "BekTopsl B mpocTpaHcTse” 1 1

10. Pazgesn: Meroa KOOpAMHAT B IPOCTPAHCTBE 11 15
10.1 [IpssMoyroibpHas cuctemMa KOOpIAMHAT B IPOCTPAHCTBE 1 1
10.2 Koopaunate! BekTopa. CBsI3b MKy KOOPIUHATAMHU BEKTOPOB M KOOPJMHATAMHU TOYEK 1 3
10.3 [Ipocreiimue 3a1auu B KOOpAXHATAX 1 3
10.4 Yron mexay Bekropamu. CKaJIIpHOE NTPOU3BEIEHUE BEKTOPOB 2 2
10.5 Boruncnenue yrioB MEXIy IPSIMBIMU U IUIOCKOCTSIMU 2 2
10.6 JBmxenusa. Pemenue 3aga4 o teme «JIBUKEHUD 2 2
10.7 Pemenue 3apau no reme «MeTo KOOpAUHAT B MPOCTPAHCTBEY» 1 1
10.8 Kontponbnas pabora 1o Tteme «CKalsspHOE MPOM3BEACHHE BEKTOPOB B MPOCTpaHCTBE. | 1 1

JBrxenus»

11. Pa3nen: Hnaunap, konyc, map 13 16
11.1 [Tonarue unmuuapa. [lnomans noBepxHocTy nuianHApa. Pemenue 3anau 3 3
11.2 [TonsTe konyca. Ilnomanp noBepxHOCTH KOHYCa 2 2
11.3 Y cedeHHbI KOHYC 1 1
11.4 Cdepa. YpaBuenue chepbl 2 1
11.5 B3aumHoe pacnosoxxenne cepbl u I0CKOCTH 1 1




11.6 KacarenbHas miockocTs K cdepe 1 1
11.7 [Tnomane chepnr 1 1
11.8 Pa3nple 3a1aun Ha MHOTOIPAHHUKH, HWIMHAP, KOHYC U 11ap - 3
11.9 O6o0mmenue u penieHue 3aaa4d mo treMe ««umunamap, Konye, mapy» 1 2
11.10 KonTponshast padora no reme «{ununap, koHyc, map» 1 1
12. Pasznen: O0nemMbl 15 17
12.1 [TonsiTue oObema 1 1
12.2 O0beM NPSIMOYTOJIBLHOTO Mapalieenuneaa 1 1
12.3 OObeM TPSIMOi TPHU3MBI 1 2
12.4 O0beM muIHHIpa 1 1
12.5 Brruancnenre 00beMOB TeIl ¢ TOMOIIBIO OTIPEICIICHHOTO HHTErpajia 1 1
12.6 O06beM HaKJIOHHOM MPU3MBI 1 1
12.7 OO0beM nupaMuIbI 1 1
12.8 O0bem KoHyca 1 1
12.9 Pemenue 3ama4 Ha BEIYHCIICHHE 0OBEMOB MTPU3MBI, MUPAMUIBI, IWIHHIPA, KOHYCA 2 1
12.10 Oo6bem mapa 1 2
12.11 OOBeM 1apoBOro CErMEHTa, IapOBOro CIIOS U IIAPOBOI0 CEKTOpa 2 2
12.12 [Tnomans cheps 1 2
12.13 KonTtponsHas padora mno reme «O0BbeMbI» 1 1
13. Paznen moBTOpeHHSsI M CHCTeMATH3AaLMM Y4eOHOr0 MaTepuaja 3a Kypc reomerpum 11 |7 14
KJacca
13.1 Pemenue 3anau no reme «MeTo1 KOOPAUHAT B IPOCTPAHCTBEY» 2 3
13.2 Permenwue 3anad o reme «lummHap, KOHYC, MIap» 2 3
13.3 Pemrenne 3anau no teme «O0BEMBD) 2 3
13.4 Perrenne TeCTOBBLIX 3aJaHUIH 1 5

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ObPA3OBATEJIBHOT'O ITPOLUECCA
JAunakTudyeckue MaTepuabl

1. B.W. I'mm30ypr MaremaTnka. AnreOpa u Hadana maremarndeckoro ananmsa. 10 ximacc. Kontponsabie pabotel. bazossiii yposerb. @I'OC. - M.
Mmuemo3suna, 2019.
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10.

11.

B.W. I'mu3bypr Maremaruka. AnreOpa u Hayana Matemaruiyeckoro ananmsa. 11 xiacc. Kontponsasie pabotel. ba3oserit ypoBens. ®I'OC. - M.:
Mmuemosuna, 2019.

JLLA. AnekcanapoBa MaremaTuka. AnreOpa u Havaia maremarmdeckoro ananmmsa. 10 kmacc. CamocrositenbHble paOoThl. ba3oBbIil ypOBEHb.
dI'OC. - M.: Maemo3una, 2019.

JLLA. AnekcanapoBa MaremaTuka. AnreOpa u Havaia marematmieckoro ananmmsa. 11 kmace. CamocrositenbHble paOoThl. ba3oBbIil ypOBeEHb.
®I'OC. - M.: Muemo3uHa, 2019.

M.A. Nuenckas ['eomerpusi. Camocrositensubie padoThl.10 kiacc. basosiii ypoBens. — M.: [Ipocsemenue, 2019

M.A. Nuenckas ['eomerpus. Camocrositenbubie paboThl.11 knacc. ba3ossiit ypoBens. — M. IIpocsemenue, 2019

M.A. Nuenckas ['eometpus. Kontponsubie pa6othl.10-11 knaccsl. ba3oBelit ypoBens. — M.: IIpocsemmenue, 2019

B.W. I'mu36ypr Maremaruka. AnreOpa u Hadana Mmatematuaeckoro ananusa. 10 kimace. KontponbHbeie paboThl. ba3oBblil 1 yriryOJIeHHBIH YPOBHH.
®I'OC. - M.: Maemo3una, 2019

B.W. I'muz6ypr Martemaruka. AnreOpa u Hayana MareMaTuueckoro ananu3za. 11 kmacc. KontposnbHbie paboThl. ba3oBslii U yriyOneHHbIH YPOBHHU.
dI'OC. - M.: Maemo3una, 2019

JLLA. AnexcannpoBa Matemaruka. AnreOpa u Hadana Matemarndeckoro aHammsa. 10 kimacc. CamocTosTenpHble paboThl. ba3oBbIi U yriuyOieHHBIN
ypoBHU. ®I'OC. - M.: MHEemo3uHa, 2019

JILA. AnexcannpoBa Matemaruka. Anrebpa U Hauasa MaTeMatudeckoro aHanusa. 11 kimacc. CamocTosTenbHble padoThl. ba3oBblil U yriuyOieH Hblil
ypoBuu. ®I'OC. - M.: Muemo3uHa, 2019

MeTtoanveckue mocoous AJst yIuTe s

1.

2.

3.

A.I'. MopaxoBnd Marematuka. AnreOpa m Hadajga mMaTemarmdeckoro aHamm3a. 10 kimacc. ba3oBwlii M yriyOJICHHBIH ypOBHH. MeTOIWYECKOe
nocob6ue i yaurens. M.: Muemosusna, 2019

A.I'. MopakoBuu Maremaruka. AnreOpa W Havaima maremaTHdeckoro anammsa. 11 kmacc. ba3oBwiii u yrimyOneHHBIH ypoBHU. MeToamueckoe
nocobue st yaurens. M.: Muemosuna, 2019

C.M. Caaxsn I'eomerpust. [loypounsie pazpadotku. 10-11 kmaccer. - M.: TIpocBemenue, 2017

HNHuTepHeT-pecypcesl:

1.
2.

https://lecta.rosuchebnik.ru O6pa3zoBatenbhas miardpopma LECTA — onnaiin 00pa3oBaTeIbHBIN POCKT.
http://fipi.ru «denepanbHbIl HHCTHTYT MENArOTUYECCKUX H3MEPECHUIN»



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

http://school-collection.edu.ru Eaunas kosutekius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://www.math.ru Caiit mocBsineH MaTeMaTHKE (M MaTeMaTuKaMm).

https://resh.edu.ru/ Poccuiickas 3aeKTpOHHAS IIKOJIA.

https://ege-study.ru EI'3-Cryaus

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

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

0O N gk w

TexHuuyeckue cpeacTBa U y4eOHO-J1a00paTOpHOE 000pYyI0BaAHKE:

— aBTOMAaTU3MPOBAHHOE paboyee MECTO YUHUTENS C IEPCOHAIBHBIM KOMIIBIOTEPOM;

— MYJIBTUMEAUNHBINA IIPOEKTOP;

— DKpaH;

— TUIAHIIETHI 1715 00yJaronuxcs,

— KOMIUIEKT HHCTPYMEHTOB! JINHEHKA, TPEYroJbHUKH, IUPKYIb; HA00p T€OMETPUUECKUX QUTYP;
— JIOKyMEHTKaMmepa.


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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