rocyIapcTBeHHOe OromKeTHOe 001eobpa3oBaTenbHoe yupeskaeHue Camapckoit obiaactu
cpenusia obuieoOpazoBaTenbHas mmkona uMeHu I'epost Coerckoro Corosa
Bacunmns CrenanoBnya Yexkmacosa ¢. bonbioe MUKYIIKMHO MyHUILIUTIAIEHOTO
paiiona Ucaxmuuckuii Camapckoit obmactu

IIpoBepeno YTBEpKIACHO
3am. nupekropa no YBP npukazoM Ne  199- on
Oununnosa E.T. ot « 31 » aBrycra 2022r.
(Tomrce) ((25(0)]
«26» asrycra 2022 . Jupexrop HUrnarteeBa M.B.
(moxmuck) ((24(0)]

IIpenmer MaTeMaTHuKa

Kimacc 10-11 (6a30BbIit u yriyOJIeHHBIH YPOBHH)
OO6miee KOJIMYECTBO YacoB IO ydyeOHOMY IutaHy Ha 0a3zoBom 136 dacoB, Ha
yrayosieHHOM ypoBHe 204 yaca

CocraBiena B cooTBeTcTBHM ¢ [IpuMepHOi paboueii mporpaMmoil mo MaTeMaThKe

(HauMeHOBaHHE TPeIMETA)
OpnoOpena pemeHrueM ¢GeaepaibHOr0 y4eOHO-METOANYECKOTO OOBEIUHEHHS 110 O0IEeMYy

oOpazoBanuto, mpotokos 3/21 ot 27.09.2021 r.

Y4ueOHUKH:

ABTOp: A.I''Mopakosud, I1.B. Cemenos. , JI.C. AtanacsiH, B.®. byry3os, C.b.
Kanomiie

HaumenoBanue: Anreopa.10 kiace, I'eomerpust 10-11 kmaccs
N3z narenscTBO, roa: M.: Muemosuna, 2019 r., M.IIpocsemienue, 20161

PaccmorpeHna Ha 3acenanun MO €CTECTBEHHO-HAaYYHOI'O ITUKJIA
(Ha3BaHME METONNIECKOTO OOBETMHEHIS)

IIporoxosn Ne 1 ot «29» asrycra 2022r.

PyxoBoaurens MO Kyznenosa H.A.
(moxmuch) (®UO)

HHOACHUTEJIBHASA 3AIIMCKA



Pabouass mporpamma mo mpeamery «Martemarukay s 0a30BOr0 W YriayOJIEHHOTO
ypoBHsi mpernogaBanus B 10-11 k. coctaBiena B cootBeTcTBUE ¢ TpeboBaHusmu PI'OC x
CTPYKTypE M Pe3yJIbTaTaM OCBOCHHUS OCHOBHBIX 00Pa30BaTENIbHBIX MPOTPaMM CPEIHEr0 0OIIero
oOpa3oBaHUsI.

Lenp ocBoenuss mnporpamMMbl 0a30BOro ypoBHS — oOOecCIeYeHHEe BO3MOKHOCTH
WCII0JIb30BAHUST MAaTEMAaTHUECKUX 3HAHWA W YMEHUU B TIOBCEIHEBHOU JKU3HH U BO3MOXKHOCTHU
YCIICITHOTO TMPOJIOJDKEHHSI 00pa3oBaHUs IO CHEIHAIBLHOCTSIM, HE CBS3aHHBIM C MPUKIIAJTHBIM
HCI0JIb30BAHUEM MaTEMATHKH.

Llenb ocBOeHHMS TPOTPaMMBI YIIyOJIEHHOTO YPOBHS: OOEcle4eHHe BO3MOKHOCTH
YCIICITHOTO TIPOJIOJDKEHUST OOpa30BaHMs IO CIEIUAIBHOCTSM, CBS3aHHBIM C IPUKIAJIHBIM
WCIOJIb30BAHMEM MAaTEMAaTHKH, a TaK K€ OCBOCHHE NpeIMeTa Ha BBICOKOM YpPOBHE JUIS
CEpbE3HOT0 M3YYCHHUsT MATEMAaTHKU B By3¢ W OOpETEHHE IMPAKTUYCCKHMX YMEHUU W HAaBBIKOB
MaTEeMaTHIeCKOT0 XapaKkTepa, He0OX0IMMBIX JIJISl YCIEITHON MPO(eCCHOHATBHOMN IeITeIhHOCTH
Padouasi mporpamma nmo marematuke 1Jsi odydarommxcs 10-11 kiaccoB pa3paéoraHa Ha
OCHOBeE CJIEAYIOIIMX IOKYMEHTOB:

1. ®epepanbHblii TOCYJApCTBEHHBIM 00pa3oBaTelbHBIM CTaHIAPT CpEIHEro OOIIero
o0Opa3oBaHus, YTBEPKICHHbIH NpukazoM MuHuctepcTBa oOpa3oBaHus U Hayku PD ot
17.05.2012 Ne 413 (B pex. ot 29.06.2017)
http://www.kremlin.ru/acts/bank/36698

2. OcHoBHas 00meo0Opa3oBaTellbHAs MPOrpaMMa cpeaHero oomero oOpasoanus [BOY
COII um. B.C. Yekmacosa c. boabmoe Mukymikuao (ITpukasz Ne 191/1- ox ot 31.08.22)

3. [Ipukaz MunoOpuayku P® Nel897 ot 17.12.2010 (B pem. Ot 31.12.2015)
https://www.mos.ru/upload/documents/oiv/pr_mo_1897 17 12 2010 r15.pdf

4. Ilpukaz Munnpocsenienuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun I[lopsiaka
OpraHM3alli M  OCYIIECTBIEHUS 00pa30BaTENbHOM  JIEATENBHOCTH IO OCHOBHBIM
001eo0pa3oBaTeIbHBIM ~IIpOrpaMMaM  — 00pa3oBaTENbHBIM TIPOrpaMMaM  HadajbHOTO

ooOero, OCHOBHOT'O oOmrero u CpEIHETO o01ero 00pazoBaHU»
https://docs.cntd.ru/document/603340708

5. Pacnopstkenue IlpaBurensctBa PD ot 29 mas 2015 r. Ne 996-p «OO0 yrBepkaeHun
Crparerun  pa3Butusi  BocnutaHus B P®  wa  nmepuwonx mo 2025 .
http://publication.pravo.gov.ru/Document/View/0001201506020017

6. CII 2.4.3648-20 «CaHUTapHO-3MUAEMHOJIOTHYECKHE TpPEOOBaHUS K OpraHU3alUiIM
BOCIIUTAHUS M OOy4YEHHS, OTIbIXa U O3JIOPOBJICHUS JIETEH M MOJIOACKN», YTBEPKICHHBIX

[IOCTAHOBJIEHUEM  TJIaBHOIO  caHUTapHoro  Bpaya  oT  28.09.2020 Ne 28
TOCyIapCTBeHHOEe OrokeTHOEe obmeoOpa3zoBatenpHOe  yupekaeHne Camapckod  o0macTé  CpeqHss
obmeoOpa3oBatenpHas mkona uMeHH lepos Coserckoro Coro3a Bacmmus CremanoBuua YexkmacoBa c.
Bonbmioe MuUKymKkuHo MYHULUNAJIBHOT O paiiona Ucaknuuckuit Camapckoit obmact

https://docs.cntd.ru/document/566085656

7. CaunlluH 1.2.3685-21 «l'urueHndyeckue HOpMAaTUBBI U TpeOOBaHHS K OOECHEUCHHIO
O6e3omacHOCTM M (MaM) O€3BpelHOCTH Uil ueloBeKa (DaKTOpOB Cpeabl OOUTaHUS»,
YTBEPKACHHBIX

IIOCTAHOBJICHUEM  TJIABHOI'O CaHUTapPHOTO Bpaua ot  28.01.2021 Ne 2
https://docs.cntd.ru/document/573500115

8. Aunrebpa u Hayana mMatemaTnueckoro aHanusa. CO0OpHUK pabounx mporpamm. 10—11 kmaccer :
yueb. mocobue g oduieobpa3oBaT. opranu3auuii : 6a30Bblil U yrnyon. yposHu / [coct. T. A.
Bypmucrposa]. — 2-e u3j., nepepad. — M. : I[Ipocsemienue, 2018 T.

9. Pa6ouas mporpamma kypca ['eomerpus» (yrayOJleHHBIN ypOBEHB) K MPEAMETHON JTHHUH
yueOnunkoB JI.C. AranacsH 10-11 kmaccel. / CoopHuk pabouymx mporpamm. ['eomerpus
(coct. T.A. Bypmuctposa) - M.: [Ipocemienne, 2018.

Hcnonb3yemble ydyeOHNKH:



1. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHalM3a, reoMeTpus. Anrebpa u
Havaia maremarmuyeckoro ananmsa. 10 xmacc. YueOnuk s oOmeoOpa3oBaTeIbHBIX
opranu3anuii (06a30BeIi ¥ yriuyOlieHHBIH ypoBHH). B 2 wactax; monx pea. AT
MopakoBuya. - M.: Muemo3suna, 2019.

2. Maremartuka: anreOpa W Hayaja MaTeMaTUYEeCKOTO aHaln3a, reoMerpus. Anredpa u
Hayajla MareMarudeckoro aHaimsa. 11 kiacc. YueOHHMK [ 00111€00pa30BaTEIbHBIX
opranuzanuii (0a30BeIi W yriuyOlieHHBIA ypoBHH). B 2 wactsax; monx pem. AT
MopakoBu4da. - M.: Muemo3una, 2019.

3. Maremaruka: anredpa u Hadajia MaTEeMaTHYECKOTO aHajm3a, reomeTpus. ['eomerpus. 10-
11 knaccel. VYueOHMK 111 00mIeoOpa3oBaTelbHBIX OpraHu3auuii: 0a30BbBIA U
yriyonennsiit yposuu / JI.C. Atanacsu. — M.: [Ipocsemienue, 2019,

Mecto npeamera B y‘leﬁHOM IJI1aHe

Mopyns/knacc 10 k1. 6azoBeid | 11 ki1. 6a30BEII 10 k. 11 xo.
yrayOIeHHbII yriayONeHHbIN
AnreOpa u Hau. 84 84 136 136
MaT. aHaJIn3a
I'eomerpust 52 52 68 68
UTOTI'O 136 136 204 204

Jlnst mzydenus npeameta «MaremaTtuka» Ha 6a30BOM YPOBHE OTBOJIUTCS 4 yueOHBIX yaca
Henemo B 10—11 kjaccax: Ha w3ydeHHe anreOppl M Hadajga MaTeMaTHYeCKOTO aHajau3a
OTBOJUTCS 3 y4eOHBIX Yaca B HENENI0O B IMEPBOM MOJYroJWU M 2 yaca B HEJENI0 BO BTOPOM
MOJIYTOJMH, Ha U3ydYeHUEe TeoMeTpur 1 yac B Hezemno B MEpBOM MOIYTOJAUH U 2 Yaca B HEJEI0
BO BTOPOM IOJIYTOJHH.

Jnisa u3ydenus mnpenMera «MaremaTuka» Ha yriayOJn€HHOM ypOBHE OTBOAUTCA 6
yueOHbIX yacoB Hexaento B 10—11 kimaccax: Ha u3ydeHue anreOpbl U Hayal MaTEMaTHUYECKOTO
aHaJli3a OTBOAUTCA 4 y4eOHBIX yaca B HEJelN0, Ha U3yYeHHE FeOMETpUH - 2 yaca B HEJENI0 B
TE€YEHHE KaXKJ0T0 rojia 00ydeHusl.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS KYPCA MATEMATHUKA

W3yuenne MaTemMaTMkd B crapuied mKkose JaéT BO3MOXHOCTh — JIOCTHIXKCHHUS
00yYaroIUMUCS CICIYIOIUX PE3YJIbTaTOB.

JIMYHOCTHBIE:
1)bopmynupoBaHue U OOBSCHCHHE COOCTBEHHOM TIO3MIIMM B KOHKPETHBIX CHUTYaIHSIX
OOIIIECTBEHHON JKM3HM Ha OCHOBE TIOJYUYCHHBIX 3HAHMA C TMO3UIMH HOPM MOpAId U
oOl1edenoBeuecKrX IEHHOCTEH, TpaB U 003aHHOCTEH rpakJaHIHA
2) chopMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH; KPUTHYHOCTh MBIIUICHUS, YMEHHE pacrno3HaBaTh JIOTHYECKH HEKOPPEKTHHIE
BBICKa3bIBaHUS, OTIIMYATh TUIIOTE3Y OT (haKTa;
3) TOTOBHOCTP M CHOCOOHOCTh BECTH MAMAJOT C JAPYTUMHU JIOJbMH, JOCTHTaTh B HEM
B3aMMOTIOHUMAaHHUS, HAXOUTh OOIIMeE IIENIU U COTPYAHUYATH 7S UX JOCTHUKEHUS;
4) HaBBIKM COTPYIJHHYECTBA CO CBEPCTHHKAMH, ACTbMH MIAJIIETO BO3pPacTa, B3POCIBIMH B
00pa3oBaTeNbHOM, 0OIIECTBEHHO MOJIE3HOM, YUeOHO-HUCCIeIOBATENBCKON, TPOSKTHON U IPYrUX
BUJIaX JACATEIHLHOCTH;
5) TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHHUI0, HA MPOTSHKEHUN
BCEel JKM3HHM; CO3HATEIBHOE OTHOIIEHHE K HENpPephIBHOMY OOpa30BaHUI0 KaK YCIOBHIO
yCIIeUTHOM MpodecCcroHaANBHOM 1 00IIIECTBEHHON ACATETHHOCTH;
6) PCTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYash 3CTETUKY ObITa, HAydHOTO M TEXHHYECKOTO
TBOPUYECTBA;
7) OCO3HaHHBIH BBIOOP Oymymiel mpodeccun W BO3MOXKHOCTEH peaau3aliil COOCTBEHHBIX




JKHU3HCHHBIX IINIAHOB, OTHOIICHHEC K HpOCI)eCCHOHaHBHOI;’I JACATCIIBHOCTH KaK BO3MOXHOCTHU
ydaCTuss B PCHICHUU JIMYHBIX, O6H_[eCTBeHHBIX, TOCYHapCTBCHHBIX, 06H_I€HaLII/IOHaJILHBIX
npobiem.

MeTtanpeaMeTHbIE:

1) HaxomUTh W WM3BJICKATh MH(MOPMAIMIO B PA3IMYHOM KOHTEKCTE, OOBSCHITh M OIUCHIBATH
SIBJICHHSI HA OCHOBE IOJYYE€HHOW MH(POPMAILINHU; aHATU3UPOBATh M MHTETPHPOBATH TOITYYECHHYIO
uHpopmanuoo; (HopMyTUpoBaTH NPOOIEMy, HHTEPIPETHPOBATH W OLEHUBATH e€; JenaTh
BBIBO/IbI, CTPOUTH IIPOr'HO3BI, IIPEJIaraTh IIyTH PELICHNUS;

2) yMEHHE CaMOCTOSATEIIbHO ONPEACTATh MEIM JCIATCIBHOCTH M COCTaBJISTh  ILJIAHBI
NCSTEILHOCTH;  CaMOCTOSTEIBHO  OCYIIECTBJISATh, KOHTPOJUPOBATH M  KOPPEKTHPOBATH
JeSITeIIbHOCTh; UCTIOJIb30BaTh BCE BO3MOXKHBIE PECYPChI JUIS JOCTHKCHHUS TTOCTABIICHHBIX IEJIeH
Y peaTu3alliy IIAHOB JISATEIIBHOCTH; BBIOMPATH YCIICITHBIC CTPATET MK B PA3IMYHBIX CUTYAIIHSX;
3) yMeHHME TPOAYKTHBHO OOMIAThCA W B3aUMOJICHCTBOBAaTH B IPOIECCE COBMECTHOM
NCSITETLHOCTH, YYUTBIBATh TIO3HMIIMA JPYTUX YYACTHUKOB JIEATENBHOCTH, 3(H(HEeKTHBHO
paspeniaTh KOH(IUKTHI,

4) BiaZieHWE HaBbIKAMH ITO3HABATEJIbHOM, Yy4eOHO-HCCIEIOBATCILCKOW H  MPOEKTHOM
NESITEILHOCTH, HaBBIKAMH  pa3pelieHHss TpoOJieM; CIMOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIIBHOMY ITOUCKY METO/IOB PEIICHUS MPAKTHYSCKUX 33]1a4, IIPUMEHEHHUIO

Pa3IUYHBIX METOJIOB ITO3HAHWS,

5) TOTOBHOCTH MW CIIOCOOHOCTH K CaMOCTOSATENbHOW HH(MOPMAIIMOHHO-TI03HABATEILHOM
NESTeILHOCTH, BKIIOYas yMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX WUCTOYHUKAX WH(MOPMAIINH,
KPUTHUYECKH OIICHUBATh M HMHTEPIPETUPOBATH HHPOPMAITUIO, IMOIYIACMYI0 W3 Pa3IHIHBIX
HCTOYHUKOB;

6) yMeHHE HCIOJb30BaTh CpPEACTBA MHMOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHIA
(manee — HMKT) B perieHrr KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AllMOHHBIX 3a/1ad C
coOIroAcHHEM TpeboBaHMI SPTOHOMUKH, TEXHUKU 0e301macHOCTH, TUTHEHBI,
pecypcocOepekeHtsl, TPABOBBIX M ATUUECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30TacHOCTH;

7) BAagcHUE S3BIKOBBIMHU CPEICTBAMU — YMEHHE SICHO, JIOTMYHO M TOYHO HM3JIaraTh CBOIO TOYKY
3peHusi, UCMOJIb30BaTh a/IEKBAaTHbIE SI3BIKOBBIE CPEJICTBA;

8) BiajgeHMEe HaBbIKAMH MMO3HABATEIILHON pedIeKCHH Kak OCO3HAHHUS COBEPIIAEMbIX JCUCTBHIA U
MBICIIUTEIBHBIX MTPOLECCOB, UX PE3yAbTATOB U OCHOBAHUM, T'PAHMI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX MO3HABATENBHBIX 33124 U CPEJCTB UX JOCTHXKCHHUSL.



IIpenmeTrHble pe3yJibTaThI:

ba3oBrlii ypoBeHb

Yray0/eHHblil ypOBeHb

BbInycKHUK HAY4YHTCS

BbinyckHuK MOJIYYUT
BO3MOKHOCTb HAYYUTHCHA

BbINYCKHUK HAYYHTCS

BbInycKHUK MOJIyYUT
BO3MOKHOCTb HAYYUTHCSA

IMeau ocBoeH

U IpeamMeTa

s ucrionib30BaHus B
TIOBCEIHEBHOM KU3HHU U
oOecreyeHns BO3MOKHOCTH
YCHENTHOTO TPOJI0JKEHHUS
00pa3zoBaHus MO CHEIUATBHOCTSIM,
HE CBSI3aHHBIM C MMPUKJIATHBIM
HCIIOJIb30BAHMEM MaTEMATUKHU

Jna pazeumus mvluiienus,
UCNONb308AHUS 8 NOBCEOHEBHOU
JHCUZHU U 0DecnedeHUs
B03MOINCHOCIU YCNEUWHO20
npoooIdceHUss 00pPaA308aHUs NO
CNeYUaIbHOCMAM, He CEA3AHHbIM C
NPUKTAOHBIM UCNOIb308AHUEM
Mamemamuxu

Jl1s ycriemHoro npoaosnKeHust
00pa3zoBaHus 1O
CHEINAILHOCTSIM, CBSI3aHHBIM C
MPUKJIATHBIM UCIIOJIb30BaHUEM
MaTeMaTHKU

s obecneuenust 603MONCHOCIU
VCREeWH020 NPOOOINHCEHUS
0bpazosanus o
CReYUaIbHOCHSIM, C8A3AHHbIM C
ocyuecmenieHuem Hay4Hou u
uccne008amenbeKoul
OdessmenvHocmu 6 obaacmu
MAMeMamuKu U CMENCHbIX HAYK

TpebGoBanus Kk pe3yjabTaTam

Inemenmol meopuu MHoOscecme u MaAmMemamuyecKkoil 102uKu

— OmnepupoBath Ha 0a30BOM
YPOBHE MOHITUSMHU: KOHEYHOE
MHOJKECTBO, 3JICMEHT
MHOJKECTBA, TIOJIMHO)KECTBO,
nepeceueHre u 00beTMHEHHE
MHOJKECTB, YHCIIOBBIE
MHOJKECTBA Ha KOOPJIMHATHOU
MPSIMO¥, OTPE30K, HHTEPBAIL;

— omnepupoBarh Ha 0a30BOM
YPOBHE MOHSTUSIMHU:
YTBEPKJCHHE, OTPULIAHUE
YTBEPKJICHHUS, UCTUHHBIC U
JIOXKHBIC YTBEPIKICHHUS,
MIPUYKHA, CIIEACTBHE, YACTHBIN
ciydaii 00IIero yTBepkIeHus,
KOHTPIpUMED;

— Onepuposams NOHAMUAMU.
KOHeuHOoe MHOJHCeCcmao,
9/1eMeHm MHOIHCeCmad,
NOOMHOXMCECMB0, nepecedetie
U 00BEOUHECHUE MHONCECNS,
YUCTI08ble MHONCECN8A HA
KOOPOUHAMHOU NPAMOLU,
ompe30K, uHmepaai,
NOJIYUHMEPBAI, NPOMEHCYNOK
C 8bIKOJIOMOU MOUKOU,
epaghuueckoe npedcmasieHue
MHOICECm8 Ha KOOPOUHAMHOU
NJIOCKOCIU

—  onepuposamv NOHAMUIMU:
ymeepoicoenue, ompuyauue
VMBepIHCOeHUsl, UCUHHbIE U

— CB0060HO OTIEPUPOBATH
MOHITUSIMU: KOHEUHOE
MHO>KECTBO, JIEMEHT
MHO>KECTBa, TIOJIMHOXECTBO,
nepeceyeHue, 00beJMHEHNE U
Pa3HOCTb MHOYKECTB,
YHCIIOBbIE MHO>KECTBA Ha
KOOPJMHATHOU MPSIMOiA,
OTpEe30K, UHTEpBaJ,
MOJIYMHTEPBA, IPOMEKYTOK C
BBIKOJIOTON TOYKOM,
rpaduueckoe npeacTaBieHUue
MHO>KECTB Ha KOOPJAUHATHOU
MJIOCKOCTH;

— 3a7aBaTh MHOXECTBa
NEePEUYUCIICHUEM U

Jlocmuoicenue
pe3yrbmamos paszoena l,
onepuposamev NOHAMueM
onpeoeneHus, OCHOBHbIMU BUOAMU
onpeoenenutl, OCHOBHbIMU BUOAMU
meopem,

noHumams Cynb
KOCBEHHO20 ()oms’ameﬂbcmea;
onepupoeambsb NOHAMUAMU
CYEMHO20 U HecuenHo2o
MHoOoMHCecmed,

NPUMEHAMb Memoo
Mamemamuyeckol UHOYKYUU 0is
NpPOBeOeHUsl PACCYHCOEHULL U
00KA3amenbCms U npu peueHuu
3a0au.




HAXOJUTh TIEpeceyeHrne U
0o0beTMHEHNE ABYX MHOXECTB,
MPEJCTAaBICHHBIX TPaPUUECKH
Ha YUCJIOBOU NPSIMOM;

CTPOUTH HA YUCIIOBOM IPSIMOU
MIOAMHO>KECTBO YHUCIIOBOTO
MHO>K€ECTBA, 33JJaHHOE
MPOCTEHIITMHU YCITOBUSMU;
pacrno3HaBaTh JIOXKHBIE
YTBEP)KICHHS,  OIMIMOKKM B
paccyX/IeHusX, B TOM
4luclie C  HUCIOJIb30BaHUEM
KOHTPITPUMEPOB.

NOBCEOHEBHOU JHCUSHU U NpU
usyueHuu opyaux npeomemos:
HCII0JIE30BaTh YHCJIOBEIE
MHOKECTBA Ha KOOPJIWHATHOMU
NPpAMOM VIS OIIMCAHUS
peanbHBIX MIPOIIECCOB H
SIBJICHUH;

MIPOBOJIUTH JIOTUYECKHE
pacCy)KJIeHUsT B  CHTYaIUsAX
IMOBCEIHEBHOM KU3HU

JIOICHBIE YMBEPHCOEHUS,
npuduHa, creocmeue,
YaACMHBLU CIyYal 0oue2o
VMBepHCOeHUsl, KOHMPRPUMED,
npogepams NPUHAOLEHCHOCMb

NEeMEHMA MHOICECMBY;
Haxooums  nepecevenue  u
00veOuHeHue MHONCECS, 8
MmoM 4Yucie npeocmasieHHbIX
epaguuecku  Ha - YUCI080U
npAMOU U HA KOOPOUHAMHOU
NJIOCKOCMU;

npoeooums  0OKa3amesbHble
paccyscoenus ons
000CHOBaAHUS ucmuHHOCMU
YMEepHCOeHU.

NOBCEOHEeBHOU JHCUSHU U NpU
Usy4eHuu opyaux npeomemos.

uUcnoIvL308ams yucnogvle
MHOCECm8da Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NI0CKOCTU
0Nl ONUCAHUA  PealbHbIX

npoyecco8 u si8eHull,
nposooums  0OKa3amesbHbvle
paccysicoenus 6  CUMyayusix
NOBCEOHEeBHOU  JICU3HU,  NpU
peuwtenuu  3a0ay U3z Opyaux
npeomemos

XapaKTEePUCTUUECKUM
CBOMCTBOM,;

OTNIEPUPOBATH MOHATUIMHU:
YTBEPKJICHHUE, OTPUIIAHUE
YTBEPKJICHUSI, ICTUHHBIC U
JIO’KHBIC YTBEPKICHUS,
MpUYHMHA, CTIEACTBUE,
YaCTHBIN Cllydaid o0miero
YTBEPKJICHUSI, KOHTPIIPUMED;
MPOBEPSITh  MPUHAIIICKHOCTD
2JIEMEHTa MHOECTBY;
HaXOJIUTh MepeceYeHue u
00begMHEHNE MHOKECTB, B
TOM YHCJIE TIPEACTABICHHBIX
rpadu9YecKy Ha YUCIOBOU
IPSIMOM M HA KOOPJAMHATHOMN
IJIOCKOCTH;

MPOBOJIUTH  JIOKa3aTeIbHBIC
paccyxJIeHHs JiliE:
000CHOBAHHUS WCTUHHOCTHU
YTBEPKJICHHIA.

B noeceownesnoti scuznu u npu
U3yHeHuu opy2ux npeomemos.
UCII0JIb30BATh YHCIIOBBIE
MHO’KECTBAa Ha KOOPJIUHATHOMN
NpsIMOM U Ha KOOPAMHATHOM
IUIOCKOCTH U OINHUCAHUS

peabHBIX  IPOIECCOB u
SIBIICHHI;
MPOBOJIUTH  JIOKa3aTeIbHbIC

pacCy:KaACHUuA B CHUTYyallUdX
MMOBCETHEBHOM JKU3HH, IIpU
pemicHun 3aJa4 U3 JpYIrux

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




MPEIMETOB

Yucnha u ¢ bIpANHCeHUA

— OmnepupoBarb Ha 6a30BOM
YPOBHE MOHATUSAMH: 1IETI0€
YHCII0, ICTTUMOCTD YHCEII,
0OBIKHOBEHHASI IPOOB,
JecsaTu4Has ApoOb,
panroHaIbHOE YHCIIO,
NpUOIMKEHHOE 3HAUCHHE
qHcia, 4acTh, 0,
OTHOIIICHHE, TIPOIICHT,
TIOBBIIICHUE W IOHW)KEHUE Ha
3aJJaHHOE YHUCIIO MTPOIICHTOB,
MacuiTao;

— OmepupoBaTh HA OA30BOM
YPOBHE MOHATHUSMHU: JIOTapupM
9Hcia, TPUTOHOMETPUYECKast
OKPYXXHOCTB, TpaycHasi Mepa
yria, BeJIMYUHA yIiia,
3aJaHHOI'0 TOYKOH Ha
TPUTOHOMETPUYECKOI
OKPYXXHOCTH, CHHYC, KOCUHYC,
TaHTE€HC ¥ KOTAHT'CHC YTJIOB,
MUMEIOIINX MTPOU3BOJIbHYIO
BEJIIMYUHY;

—  BBINOJHATH apU(PMETHUECKUE
JCWCTBUS C LIETBIMHU U
palroHaAILHBIMU YHCIIAMHU;

—  BBINIOJIHSTH HECJIOKHBIC
peoOpa3oBaHuUs YUCITOBBIX
BBIPKEHUH, CoAepKaIIuX
CTETEeHH YHucel, TH00 KOPHU U3
qucen, 1100 Jorapumbl

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

npU8OOUMb NPUMEPHL YUCETL C
3A0aAHHBIMU CEOUCMBAMU
oenumocmu,

onepuposamv NOHAMUAMU:
Jno2apugm uucaa,
MPUSOHOMEMPUIECKAsL
OKPYIHCHOCHb, 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@dmemudecKue
oeticmeust, couemas yCmHule u
NUCbMEHHbLE NPUEMDBL,
npUMeHsisi npu

— CB0OOJHO OTIEPHPOBATH
HNOHATHUSIMH: HaTypaJIbHOE
YHCJI0, MHOXKECTBO
HaTypaJIbHbIX YHCEJI, LIEJI0e
YHCII0, MHOXKECTBO LENbIX
yucen, 0ObIKHOBEHHAs JpO0b,
JecSITUYHas ApoOb,
CMEIIaHHOE YHUCIIO,
palMOHATILHOE YHUCIIO,
MHO>KE€CTBO pallMOHAIbHBIX
YHCell, UPPaLUOHAIILHOE
YHCII0, KOPEHb CTETIEHU 1,
e CTBUTEIILHOE YHCIIO,
MHO3KECTBO JIEHCTBUTEIbHBIX
YHCcell, FTeOMeTpuyIecKas
MHTEPIIpETALNsI HATYpaIbHBIX,
LENbIX, PAlIUOHATbHBIX,
JEHCTBUTENBHBIX YHCENT,

— TOHUMAaTh U OOBACHATH
pasHUIly MEXAY MO3UIIMOHHOM
Y HETMO3UIIMOHHOW CUCTEMaMHU
3aMKCH YUCEIT;

— MEpeBOJMTH YHCIIA U3 OJTHOM
CHCTEMBI 3aIUCH (CHCTEMBI
CUMCIICHUS) B IPYTYIO;

— JOKa3bIBaTh U UCIIOJIb30BATh

Jocmuoicenue pezyromamog
pazoena |,

C80000HO Onepuposams
YUCTIOBLIMU MHONHCECMEAMU
npu peweHuu 3a0ay,

norumamsv npuduUrHvl U
OCHO8HbLE uoeu pacuiupeHus
HYUCTIOBbIX MHOJCECMSEB,

671a0emsb OCHOBHbIMU
NOHAMUAMU MeopUul
oenumocmu npu peueHuu
CMAaHOapmHuIX 3a0ay

umems 6azoswle
npeocmasieHusi 0 MHONCECMEe
KOMNJIEKCHBIX YUCEJL,

C80000HO BbINOIHAMb
mooicoecmeentvle
npeobpazosanus
MPUSOHOMEMPUYECKUX,
J102apuhMuuecKux,
CMENeHHbLX BbIPANCEHULL,

e1adems Gopmynoi buHoma
Hvromona;

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




qHCell;

CpaBHMBATh pallMOHAJIbHbIC
qrclia MeXIy co00i;
OILICHUBATh U CPABHUBATH C
palOHaIbHBIMU YUCIIAMU
3HAUYEHUS LEJIbIX CTENECHEN
4yucell, KOPHEH HaTypaJbHOU
CTEIEHU U3 YHUCell,
sorapru(MoB Yrces B TPOCTHIX
ClIydasx;

n300pakaTh TOUKAMH Ha
YUCJIOBOW MPSMOY LENbIE U
paloHaIbHbIE YHCTIA;
n300pakaTh TOUKAMH HA
YUCJIOBOW MPSMOM LENbIE
CTETEeHU YHCell, KOPHU
HaTypaJbHOW CTEIEHU U3
qucel, JIorapu(Mbl YUCEI B
MPOCTHIX CIy4asx;
BBITIOJIHATH HECJIOKHBIE
npeoOpa3oBaHUs IENBIX U
JIPOOHO-PALIMOHATBHBIX
OYKBEHHBIX BBIPa)KEHUI;
BBIPAXKaTh B MPOCTEUIINX
Cllydasix U3 paBeHCTBA OJHY
MIEPEMEHHYIO uepe3 IpYyrue;
BBIYHCIISATH B MPOCTHIX CIIydasx
3HAYEHUS YUCIIOBBIX U
OYKBEHHBIX BBIPaKEHUH,
OCYILIECTBIISIS HEOOXOJMMbIE
MOJICTAHOBKU U
npeoOpa3oBaHus;
n300paXkaTh CXeMaTHUECKU

Heobxooumocmu
BbIUUCTUMETIbHbLE
ycmpoucmaea;

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

NONb308AMbCS OYCHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npo8ooUMb NO U36ECIHbIM
Gopmynam u npasunam
npeobpazoearus OYK8eHHbIX
8bIPAdICEHULL, BKTIOUAIOUSUX
cmenenu, KOpHu, 102apughmol
U mpucoHomempuyecKkue
dynkyuu;

HAXO00UMb 3HAYEHUS YUCTIOBbLX
U OYKBEHHBIX 8bIPANCEHULL,
ocywecmaensisi Heooxooumoie
NOOCMAaHOBKU U
npeobpazoeanus;
uz006padcamv cxemamuyecKu
Veou, 8eUdUHA KOMOPO2O
BLIPAJICEHA 8 2PAOYCAX UNU
paouanax;

UCNONb308aMb NPU PeUleHUl
3a0ay mabauyHble 3HAYeHUs
MPUSOHOMEMPULECKUX

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

BBIIIOJIHATH OKPYTJIEHUE
paHHOHaHLHLIX nu
HPpPAaLMOHAIBHBIX YHUCET C
3aJaHHOI TOYHOCTHIO;

CpaBHHUBATb HeﬁCTBHTGHBHBIC
YHUCia pa3HBIMH CIIOCO0aMU;

YIOPSIIOYMBATH YUCIIA,
3aIMCaHHEIC B BUJIE
OOBIKHOBEHHOM M NECATHYHOM
IpoOu, YKCIia, 3alMCaHHbIe C
HCIIOJIb30BAaHHEM
apuMeTUIECKOTO
KBaJ[paTHOTO KOPHS, KOpHEH
crerne’y OoJbIIe 2;

Haxoauth HOJl 1 HOK
Pa3HBIMH CITIOCOOAMH 1
WCIT0JIH30BaTh UX IPH
pEIICHUY 3a/1a4,

BBIIIOIHATH BEIYUCICHUS U
npeoOpa3oBaHMs BBIPAKECHUH,
coaepKanux
JIECTBUTEIIBHBIE YUCIIA, B TOM
YHUCIie KOPHU HAaTypaJbHbBIX
CTEIICHEM;

cucmeme CHucCieruA,

NPUMEHAMb NPU peueHUuu
3a0au4 yenHvle Opoou;

NPUMEHAMb NPU peuleHUU
30044 MHO20YJICHbL C
oeticmeumenbHbIMU U YeablMu
K03 puyuenmamu,

61a0emsv NOHAMUAMU
NPUBOOUMDBLL U HENPUBOOUMbLU
MHO20UJIeH U NPUMEHAMb UX
npu peweHuu 3a0ay,

NPUMEHSAMb NPU peuleHuU
3a0au OCHOBHYIO meopemy
aneebpuol;

NPUMEHAMb NPU peuleHuU
3a0au npocmetiwiue QyHKyuu
KOMNJIEKCHOU NepemMeHHOU KaK
2eomempuyeckue
npeobpazosanus




yTOoJl, BEIMYMUHA KOTOPOTO
BBIPA)KEHA B Ipajlycax;

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

B nosceonesnoii sorcuznu u npu
usyueHuu opyeux y4eonvix
npeomemos:

—  BBITOJTHSTH BEIYHCIICHUS TIPU
pElICHUH 3319
MTPAKTUIECKOTO XapaKTepa;

—  BBITIOJTHATH NMPAKTUYCCKHE
pacyeTsl ¢ UCITOJIb30BAHUEM
MpU HEOOXOIUMOCTH
CIPAaBOYHBIX MATEPHAJIOB H
BBIYHMCIIUTENBHBIX YCTPOUCTB;

— COOTHOCHUThH peajbHbIe
BEJTMYMHBI, XapaKTEPUCTUKU
00BEKTOB OKPY)KAIOIIETO MHUpa
C UX KOHKPETHBIMU
YHCIIOBBIMH 3HAYEHUSIMU;

— HCIOJb30BaTh METOIbI
OKPYTJICHUS, TPUOIMKEHUS U
MPUKUIKU TIPU PEIICHUN
MPAKTUYECKUX 33134
MOBCETHEBHOM KU3HU

@yHKYULl Yenos;

8bINOIHAMb NEPEBO0 BENUYUHBL
yena uz paouanHol mepbvl 8
2paoycHyo u 00pamHo.

B nosceonesnoii sorcuznu u npu

usyueHuu opyeux y4eomvix
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIO8LIMU OAHHBIMU NPU
peuieHuu 3a0ay
NPAKMu4ecKoeo xapakmepa u
3a0a4 u3 pasiuyHsix obnacme
SHAHUt, UCNONBL3YS NPU
HeobX00UMOCmuU CNpagoyHble
mMamepuansl u
8LIYUCTUMENbHBIE
ycmpoucmeda;

OYeHUusamv, CpaBHUBAMb U
UCNOIb308aMb NPU PeUleHUU
npaKmuyecKux 3a0ay
YUCNI08ble 3HAYUEHUS PEeaTIbHbIX
8eIUYUH, KOHKPEemHble
YuUCI08ble XAPAKMEPUCMUKU
00bEKMO8 OKPYIHCAIOULe20
mupa

BBITIOJIHATH CTaHJAPTHLIC
TOXKICCTBCHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX,
JorapuMHUICCKUX,
CTCIICHHBIX, UPpalrOHAIILHBIX

BBIPAKCHUM.

B noBcenHeBHOM KU3HU U IIpU
W3Y4YEHUU JPYTUX IPEIMETOB:

BBITIOJTHATH M OOBSICHATH
CpaBHEHHE PE3yIbTaTOB
BBIYUCIICHUH TIPU PEIICHUHN
MPaKTUYECKUX 3a]1a4, B TOM
YUCIe MPUOTMKEHHBIX
BBIYMCIICHUH, UCTIONB3YS
pa3HbIe cTIOCOOBI CPaBHEHMUIA;

3alMCblBaTh, CPaBHUBATD,
OKPYTIJIATH YHUCIOBBIC TaHHBIC
PE€aJIbHBIX BEJIMYHUH C
HCII0JIb30BAHUEM Pa3HBIX
CHUCTEM U3MCPCHUS,

COCTaBJISITh U OLICHUBATh
pasHBIMU CcIIOCOOaMU
YHCIIOBbIE BBIPAXKEHUS IIPU
peLIeHUH IPAKTUYECKUX 3a7a4
¥ 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 nmpocreiimune
HepaBeHCTBa Buza 109 a X < d;

— pemaTth MoKa3aTelbHbIe
ypaBHerus, Buna a°* °= d (rae
d MOXHO MpeJCTaBUTh B BUJIC
CTETEHU C OCHOBAaHUEM &) U
MIPOCTEMNIINE HEPABEHCTBA
Bugaa <d (rme d MoxHO
MPEJCTaBUTh B BUJIC CTETICHH C
OCHOBaHHEM a);.

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

byHKINH.

B nosceonesnoti sorcusnu u npu
usyuenuu opyeux npeomemos:

— COCTaBJISTh U PEIIaTh
YPaBHECHHUS U CHCTEMBI
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
«npoussedenuUe pagHo Hym0»
UU «4ACMHOE PABHO HYTION,
3aMeHa nepemMeHHbIX;
UCNOIbL308aMb MEMOO
UHMepPBanos Oisl peuletsl
Hepagencma,

ucnov3o08ams epaguieckuii
Memoo 015 NPUOTUINCEHHO2O
peutenus ypagHeHull u
Hepagencma,

usobpasicamo Ha
MPULOHOMEMPUYECKOT
OKDYIHCHOCINU MHOHCECTBO
peuieHull npocmeuux
MPUSOHOMEMPUYECKUX
VpasHeHull U HepaseHCma,
8bINOIHAMb OMOOP KOPHell
VPAaGHeHUull Ul peuleHuul
HepageHcmes 8 COOmeemcmauu
¢ OONOTHUMENIbHbIMU
VCA0BUAMU U OCPAHUYEHUSIMU.

CB00OAHO ONIEPUPOBATH
HNOHATHUSIMH: YPaBHEHHUE,
HEPaBEHCTBO, PABHOCUIIbHBIC
ypaBHEHHS U HEPAaBEHCTBA,
ypaBHEHHE, SBIISIOMICECS
CIICZICTBHEM JIPYTOTO
ypaBHEHHUS, YPaBHEHUS,
PaBHOCHIIbHBIE HA MHOYKECTBE,
paBHOCHIIbHBIE
npeoOpa3oBaHus ypaBHEHUH;
pemaTh pa3HbIe BUIBI
yYpaBHEHHI U HEPABEHCTB M UX
CHCTEM, B TOM YHUCIIE
HEKOTOPBIEC ypaBHEHUS 3-U U
4-i1 crenenelt, ApoOHO-
parnroHaTbHBIC H
UppanroHaIbHbIE;

OBJIAJIETh OCHOBHBIMH TUIIAMHU
NOKa3aTebHBbIX,
Jorapu(MHUIECKUX,
UppalMOHAIIBHBIX, CTETIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJIaMH UX
peLIeHU U IPUMEHATh X
IpY PELICHUH 33714,
OpUMEHSTH TeopeMmy besy k
PELICHUIO YPaBHEHUI;
IpUMEHSTh TeopeMy Buera
JUIsl PEeLIeHUs] HEKOTOPBIX
YpaBHEHUH CTETIEHU BbIIIE
BTOPOW;

HOHUMAaTh CMBICI TEOPEM O
PaBHOCHIIBHBIX U

—  Jlocmuoicenue pe3ynrbmamos
pazoena |,

—  CB0000HO onpeodensimb mun u
8b1OUPAMb MEMOO peuleHus
NOKA3amenbHbIX U
J102apupMutecKux ypagHeHul
U HepageHcms,
UPPAYUOHAILHBIX YPAGHEHUU U
Hepagencms,
MPULOHOMEMPUYECKUX
VpasHeHuil U HepageHCms, ux
cucmem;

—  c80000HO peurams cucmembl
JIUHEUHBIX YPAGHEHULL,

—  pewiams OCHOBHblE MUNDbL
VpasHeHull U HepageHcms ¢
napamempamu,

—  NpUMeHAmb NpuU peuleHuu
3a0ay




B nosceonesnoui socusnu u npu

usyueHuu Opyeux y4eOHvix
npeomemos:

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

yMemb UHMepPnpemupo8ams
NOIYYEHHbIL NPU peuleHUU
VPpasHeHUsl, HepageHCmed Unu
cucmembl pe3ynbman,
oYeHusamsy €20
npasoonoooodue 6 KOHmeKcme
3A0AHHOU PeanlbHOU Cumyayuu
UNU NPUKIAOHOL 3a0a4u

HEPaBHOCUIIBHBIX
npeoOpa3oBaHUSIX YPaBHEHUN
U yMETh WX JIOKa3bIBaTh;
BJIAJICTh METOJJAMH PEIICHHS
YpaBHEHUM, HEPABEHCTB U HX
CUCTEM, YMETh BHIOMPATH
METO/] peIeHHs U
000CHOBBIBAaTh 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 CUCTEMBI C TapaMeTpaMu
anreOpanvecKuM u
rpaduIecKuM METOIaMU;
BJIa/IETh Pa3HBIMU METOJIaMU
JT0Ka3aTeNIbCTBA HEPABEHCTB;
peliaTh ypaBHEHUS B LENbIX
yHclax;

n300paxaTb MHOXKECTBA Ha
IUIOCKOCTH, 33/1aBa€MbIe
YpaBHEHUSMH,
HEPAaBEHCTBAMHU U UX
CUCTEMaMHU;

CBOOOIHO MCHOJIB30BATh
TOKJECTBEHHbIE
npeoOpa3oBaHUsl IPU
pellIeHNU YpaBHEHHH U




CUCTEM YpaBHEHUI

B nosceounesnoti sorcusnu u npu
U3y4eHuu opy2ux npeomemos.
COCTABJIATD 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 IIPH
pEIICHHUH 331a9 PYTHX
y4eOHBIX MTPEMETOB;
COCTABJIATh U PEIIaTh
yYpaBHEHUS U HEPABEHCTBA C
napaMeTpamu MpH petieHnn
3a/1a4 APYrux yaeOHbIX
MIPEIMETOB;

COCTaBIIAATh ypaBHEHUE,
HEPAaBEHCTBO WJIU UX CUCTEMY,
OTIMCHIBAIOIIUE PEATbHYIO
CUTYAIUIO WIH NMPUKIIAJHYIO
3aa4y, MHTEPIPETUPOBATh
MOJIy4YEeHHBIE PE3YIbTAThI;
UCII0JIb30BaTh TPOrPAMMHBIE
CpEeICTBa MPHU PEIICHUN
OT/IEJIbHBIX KJIACCOB
ypaBHEHUI U HEPABEHCTB




Dyukyuu

OnepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSIMHU:
3aBHCHUMOCTH BEJINYHH,
(byHKIUS, apTyMEHT U
3HaYeHUE PYHKIUH, 00JIACTH
OTIpE/IeICEHUs] © MHOYKECTBO
3Ha4eHUH QYHKIUH, rpaduk
3aBHUCUMOCTH, TpapuK
GbyHKIMY, HYTU QYHKIUH,
MIPOMEKYTKH
3HAaKOMIOCTOSTHCTBA,
BO3pacTaHKe Ha YUCIIOBOM
MIPOMEXKYTKE, YObIBaHUE Ha
YHCIIOBOM IPOMEXKYTKE,
HauOoJbIlIee U HANMEHbIIEe
3HaueHue PYHKIUU Ha
YHCIOBOM IPOMEXKYTKE,
nepuoandeckas QyHKIIUS,
NEepUOJI;

OTIEpHPOBATH HA Oa30BOM
YPOBHE MOHATUAMU: NpsAMast U
oOpatHas
IIPONOPLMOHAIBHOCTh
JMHEeWHas, KBaJpaTu4yHas,
norapupmuyeckas u
noka3zaTesbHast QyHKINH,
TPUTOHOMETPHUUYECKHE
GbyHKIMH;

pacro3HaBaTh rpaduKu
AJIEMEHTAPHBIX (PYHKIHUIL:
npsiMOit U oOpaTHOM
MIPONOPIMOHATIBHOCTH,

Onepuposams NOHAMUAMU.:
3a8UCUMOCTb BETUYUH,
@yHKyus, apeymenm u
3HaueHue hyHKkyuu, 001acmo
onpeoeneHus: U MHOMCECME0
3HaweHull QyHKyuu, epapux
3asucumocmu, 2paghux
@dynkyuu, Hyau QyHKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUci080M
npomedxicymke, yovieanue Ha
YUCTO80M NPOMEICYMKeE,
HauboablUee U HauUMeHblULee
3HaueHue hyHKyuu Ha
YUCTO80M NPOMEICYMKeE,
nepuooudeckas QyHKyus,
nepuoo, YemHas U HeuemHast
Gdynkyuu;

onepupoBamv NOHAMUAMU:
npsamas u oopammuas
NPONOPYUOHATLHOCID,
JIUHENIHAS, K8AOpamu4Has,
Jloeapupmuveckas u
NOKA3amenbHask PYHKYuUU,
mpueoHOMempuiecKkue
GyHryuu;

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

Bnaners nousTusMH:
3aBHCHUMOCTD BEJINYHH,
(byHKIUS, apryMEHT U
3HA4YCHHUE (PYHKIIMH, 00JIaCTh
OTIpE/ICTICHUSI 1 MHOKECTBO
3HaYeHUU QYHKIUH, rpaduk
3aBHCHUMOCTH, rpaduk
GyHKUMH, HYIU QYHKIHH,
IPOMEXYTKU
3HAKOTIOCTOSTHCTBA,
BO3pacTaHHUE Ha YUCIIOBOM
IPOMEXYTKE, YObIBaHUE Ha
YHCIIOBOM TPOMEKYTKE,
HauOoJbllIee U HAUMEHbIIee
3HaueHue QyHKIHUU Ha
YHCIIOBOM TPOMEKYTKE,
nepuoanueckasi QyHKIUs,
NepUO/I, YETHAsI U HEUEeTHAs
GyHKIMH; YMETh IPUMEHSATh
3TH MOHATHUS TIPU PELICHUU
3ajad;

BJIQ/IETh MOHITHEM CTEIICHHAs
GYHKIUSA; CTPOUTH ee Tpaduk
U YMETh IPUMEHATH CBOICTBA
CTENeHHON (DYHKINH HpU
peIlIeHnH 3a1a4;

BJIa/IETh MOHITHIMH
nokasareiabHas QyHKIHUS,
9KCIIOHEHTA; CTPOUTH UX
rpaduKu ¥ yMETh MPUMEHSTh
CBOMCTBA IOKA3aTEIbHOU
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,
norapuMUIeCKOr 1
MOKa3aTeNbHON (YHKITHH,
TPUTOHOMETPHUYECKHIX

(b yHKIIHIA;

COOTHOCUTB TpauKu
AJIEMEHTAPHbBIX (PYHKIUI:
psiMOi 1 0OpaTHOM
MIPOMOPLIMOHAIBHOCTH,
JINHEMTHOM, KBaIPaTUYHOM,
norapuMuIecKoit u
MOoKa3aTeabHON (PyHKIHM,
TPUTOHOMETPHUYECKHIX
¢byHK1M ¢ popmynamu,
KOTOPBIMH OHH 33/1aHbI;
HaXOJUTh MO rpaduky
MpUOIMKEHHO 3HAUECHUS
(GYHKIMH B 33/IaHHBIX TOYKaX;
OTIPeNeNATh 10 rpaduKy
cBolicTBa (PyHKIMH (HYIIH,
MIPOMEKYTKU
3HAKOIOCTOSIHCTBA,
MIPOMEXYTKA MOHOTOHHOCTH,
HauOOJbIINE U HAUMEHbIIINE
3HAYCHHMS U T.I1.);

CTPOUTH 3CKH3 rpaduka
(GyHKIHH, YIOBIETBOPSIOIICH
MIpUBEACHHOMY Habopy
yCIOBUH (MPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHue QYHKIUU B
3aJJaHHOUM TOYKE, TOUKH
HKCTPEMYMOB H T.]11.).

@yHryuii;

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,
3HAYeHue YYHKYUuu 8 3a0aHHOu
mouke, MOYKU IKCMPEMyMO8,
acumMnmomul, Hyaiu QyHKyuu u
m.o.);

pewams ypasHeHus,
npocmetiuiue cucmembl
VpasHeHul, UCNONb3YS
ceoUCmea yHKyuil u ux
epaghukos.

B nosceonesroii socuznu u npu

usyueHuu opyeux y4eomvix
npeomemos:

onpeodensims no epaghpuxam u
UCNONL308aMb OJIsL PEUUEHUS]
NPUKIAOHBIX 3a0ay CBOUCMBA
PEANbHbIX NPOYECCos U
3asucumocmett (Hauboavuiue u
HauMeHblUe 3HAYeHUs],
NPOMEINCYMKU BO3PACMAHUSL U

3ajad;

BJIAJICTh MOHITHEM
Jorapudmuyueckas QyHKINS;
CTPOUTSH ee rpauK U yMETh
IIPUMEHATH CBOWCTBA
JorapupMUUecKoi GyHKINN
IpY PELICHUH 337139,

BJIAJICTh MMOHITUSIMHI
TPUTOHOMETPHUYECKHE
(GYHKIMH; CTPOUTH UX
rpaduKu ¥ yMETh IPUMEHSTh
CBOMCTBA
TPUTOHOMETPHUYECKIX
GyHKUMI pU pelIeHun
3ajay;

BJIAJIETh MOHITHEM OOpaTHas
(GYyHKIUS; IPUMEHSTH 3TO
HOHATHUE NIPU PELICHUH 3a/1a4;
IPUMEHSATH [P PELICHUN
3a/1a4 CBOMCTBA (DYHKIIHIA:
YETHOCTb, IEPHOAUYHOCTD,
OTPaHUYEHHOCTb;

IPUMEHSTH [P PELICHUN
3aj71a4y npeoOpa3oBaHuUs
rpaduKoB (PYHKIIHIA;

BJIAJICTh MMOHATUAMU YUCIIOBAs
HOCJIe10BATEIbHOCTD,
apudmeTHyecKas u
reoMeTpuYecKasi Iporpeccus;
IPUMEHSTH [IPU PELICHUN
3aJa4 CBOWCTBA U PU3HAKU
apupMeTHIecKoi u
reOMETPUUECKON ITPOrPeECCUi.




B nosceonesnou socuznu u npu

usyueHuu opyaux npeomemos:

— OIpeAensaTh 1o rpadpukam
CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEMN
(HauOoJIbIITE ¥ HAUMEHBIITHEC
3HAYEHUS, IPOMEKYTKH
BO3pacTaHUsl U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);

— UMHTEpHpPETHPOBATH CBOKCTBA
B KOHTEKCTE KOHKPETHOM
MIPAKTHYECKOW CUTyal[uu

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
uzyueHuu Opyeux yueoHbix
npeomemos:

—  ONpEeNeNsATH 1Mo rpadukaM u
MCII0JIb30BAaTh JJISl PELLIEHUS
IIPUKJIAIHBIX 33]1a4 CBOMCTBA
peaJIbHBIX MIPOLIECCOB U
3aBHCHUMOCTEH (HanboJIbIINe
Y HaMEHbIIINE 3HAYCHUS,
IPOMEXYTKU BO3pACTaHUS U
yObIBaHUS (QYHKIIUH,
IPOMEXYTKU
3HAKOTOCTOSIHCTBA,
aCUMITOTHI, TOUKH Meperuoa,
NepUOJ U T.11.);

— HWHTEpPHpPETHPOBATH CBOKWCTBA
B KOHTEKCTE KOHKPETHOMN
MPAKTUYECKOU CUTYAIUH;.

—  ONpEAeIATH 1Mo Tpaduxkam

MPOCTEUIIINE XapAKTEPUCTUKHU
MIEPUOINIECKUX MTPOIECCOB B
OMO0JIOTHH, SKOHOMUKE,
MY3bIKE, PJIUOCBSI3U H JIP.
(ammMTYQ, IEPUOT U T.11.)

dnemenmol MamemamuuecKkozo aHalu3d

— OmnepupoBath Ha 6a30BOM
YPOBHE MOHSTUSIMHU:
MPOU3BO/IHAS (DYHKIIMH B
TOYKE, KacaTelbHas K
rpaduky GyHKIUH,
Mpou3BOIHAS HYHKIINH;

— OIpeAensTh 3HAYCHUE
MIPOU3BOIHOM (PYHKITH B

Onepuposams nOHAMUAMU.
npou3z8oo0Has PyHKyuu 8
mouke, KacamenbHas K
epaguxy ynuxyuu,
npou3800Hasn pyHKkyuu,
BLIUUCTIAMb NPOUZBOOHVIO
O0O0HOYNIEHA, MHO20YJIeHA,
K68AOpamHoz20 KOpHs,

— Brnanets noHsTreM
OeckoHEeYHO yObIBaroIas

TCOMETPUYICCKAs ITPOTPECCHUA U
YMCThb MIPUMCHSTH €ro IpUu
PCLICHUHU 3aJia4,

- MMPUMCHATH AJId pCUICHHUA
3ala4 TCOPUIO MMPEACIIOB,

- BJIaACTh NIOHATUAMUA

— IHocmuoicenue
pe3ynromamos pasoena l;

— €800600H0 61a0emb
CMAHOAPMHBIM ANNAPAMOM
Mamemamuyecko2o aHaiu3a 0is
BbIUUCTEHUS NPOUBOOHBIX
@dyHKYUU OOHOU nepeMeHHOU;

— C80000HO NPUMEHAMb




TOYKE 110 N300pPaKECHUIO
KacaTeJIbHOU K TpaduKy,
IIPOBEACHHOU B 3TOM TOYKE;
pelIaTh HECI0XKHbIE 3a0a4U
Ha MPUMEHEHHUE CBS3H MEXKIY
MIPOMEKYTKaMHU
MOHOTOHHOCTH M TOYKaAMH
IKCTpeMyMa (QYHKIIUH, C
OJIHOW CTOPOHBI, U
MIPOMEKYTKaMHU
3HAKOIMOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM ATON (HyHKIMU
— ¢ Ipyrou.

B nosceomnesnoti scusnu u npu

usyueHuu opyaux npeomemos:
MOJIb3YACh TpaduKaMu,
CpaBHHMBaTh CKOPOCTHU
BO3pacTanus (pocra,
MOBBILLIEHUS, YBEIUUEHUS U
T.I1.) WJIA CKOPOCTH YOBIBaHMSI
(mayeHusi, CHIKEHUS,
YMEHBILCHHUS U T.I1.) BETUUYUH
B pEaJIbHBIX IIPOIECcCax;
COOTHOCUTH TpaduKu
peaIbHBIX MPOLIECCOB U
3aBUCHUMOCTEH C UX
OTHCAHUSAMH, BKIIOYAIOIIUMHU
XapaKTePUCTUKH CKOPOCTH
n3MeHeHus (OBICTPBINA POCT,
MJIaBHOE MOHIKEHUE U T.11.);
HCIOJIb30BaTh rpapuku
peaNbHBIX TIPOIECCOB IS

nPOU3600HYIO CYMMbL
@yHryuii;

—  BBIYUCAAMb NPOU3BOOHbBLE
NEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUTL, UCNOJIb3YSL
CNPAasoUHble MAMEPUAIbL;

—  uccnedosams 6 NPOCMEUUUX
cyuasnx Qyukyuu Ha
MOHOMOHHOCIb, HAX0OUMb
HauboOIbUUE U HAUMEHbULUE
SHAYeHUst YYHKYULL, Cmpoumo
2papuKu MHO2OYUIEHO8 U
npoCMetiuux payuoHaIbHbIX
@yHKYULL ¢ UCNONL308AHUEM
annapama mMamemamuiecko2o
ananusa.

B nosceounesnoti socuznu u npu
usyueHuu opyeux y4eomvix
npeomemos:

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

—  uMmepnpemuposamso
noJiy4eHHbvle pe3yibmamol

OCCKOHEYHO OOJIbIINE U
OECKOHEYHO MAaJIbIC YHCIIOBEIC
MOCIIEZIOBATEIILHOCTH M YMETh
CpaBHUBATh OECKOHEUHO
0obIIKe ¥ OSCKOHEUYHO MaJjbIe
IOCJICAOBATEIILHOCTH;

— BJIaJIETh OHSATHIMU:
POU3BOIHAS QYHKIIUU B TOUKE,
pOU3BOIHAS (QYHKIINH;

— BBIYHCIISITH TIPOU3BO/THBIE
AJIEMEHTAPHBIX (PYHKIIUH U UX
KOMOMHAIIHIL;

— uccaenoBaTh QyHKIIMN Ha

MOHOTOHHOCTB U OKCTPEMYMEI;

— CTPOUTH TpapuKu U
MPUMEHSITH K PEIICHHUIO 3a/1a4, B
TOM YHCJIE C TapaMEeTPOM;

- BJIaJCTh IMOHATHEM

KacarenbHas K rpaduKy QyHKIUHA

U YMETh IPUMEHSITh €ro MpU
pelIeHNnH 3a1ay4;

— BJIAJICTh MMOHITUSIMHU
nepBooOpazHas GyHKIHUS,
OTIpE/ICIICHHBI UHTErPaT;

— IPUMEHSTh TEOpEMY
Herorona—JleiiOuuna u ee
CIICJICTBUS JIJISl PELICHUS 3a/1a4.

— B noeceonesnoil srcusHu u
npuU U3yueHuu Opy2ux y4eOHsix
npeomemos:

— peliaTh MpUKIaIHbIe
3a/1auu U3 OMONIOTUH, PU3UKH,

annapam mamemamuiecko2o
AHAIU3A OISl UCCACO08AHUS
@dyHKYUL U NOCMPOeHUs
epaguxos, 6 mom uucie
uccne0o8aHusl Ha 8bINYKIOCHb,
— onepuposams NOHAMuUeM

nep8ooopasHoll QyHKyuu 0Jis
peuleHus 3a0ay;

— 0811a0emb 0CHOBHLIMU
ceedeHusMU 00 unmezpae
Hviomona—Jleiibnuya u e2o
npoCmenuuux npUMeHeHUsxX;
— onepuposams 8
CMAHOAPMHBIX CUMYAYUAX
NPOU3BOOHBIMU BbICUUUX
nopsi0Ko8,

— YyMemb NpUMEHAMb NPU
peutenuu 3a0a4 c8oLucmada
Henpepvl8HbIX PYHKYULL,

— YyMemb NPpUMEHAMb NPU
peuilenuu 3a0a4 meopemol
Beuepwmpacca,

— YyMemb 8bINOIHAMb
NPUOIUICEHHBLE BbIYUCTICHUS
(MemoOobl peutenus ypasHeHull,
8bIYUCTEHUS ONPEOEIeHHO20
unmezpana),

— yMemb npUMeHAmy
NPUNLOdCEeHUe NPOU3BOOHOU U
OnpeoeneHH020 UHme2pana K

peuteHuro 3a0ay
ecmecmeo3HaHusl,
— 61a0emsv NOHAMUIMU




peicHr A HECIOXKHBIX
MPUKIAJHBIX 3a7a4, B TOM
quCIie Oonpeaensis no rpaduky
CKOPOCTh X0/1a Ipo1iecca

XUMUHU, SKOHOMUKH U JIPYTUX 8Mopas npouzeooHasl,
IIPEIMETOB, CBSI3aHHBIE C 8LINYKIOCMb epaghura GyHKYuu u
UCCIIEJOBAaHUEM XapaKTEPUCTUK yMemb uccie0o8ams QyHKYuro Ha
IPOLIECCOB; 8LINYKIOCHb

— WHTEPIPETUPOBATH

MI0JIy4YE€HHBIE PE3YIbTAThI

Cmamucmuxa u meopus eepwzmnocmeﬁ, JqocuKka u KOM6uHamopul<a




— OomepupoBaTh HA Oa30BOM
YPOBHE OCHOBHBIMHU
ONUCaTEIbHBIMU
XapaKTEePUCTUKAMU
YHCIIOBOTO Habopa: cperHee
apudmeTnueckoe, MeIuaHa,
HauOOJIbIIICe U HANMCHBIIICE
3HAYCHMUS;

— OmepupoBaTh HA OA30BOM
YPOBHE TOHATHUSMU: YACTOTA U
BEPOSTHOCTH COOBITHS,
CITy4aiiHbIM BBIOOD, OMBITHI C
PaBHOBO3MO>KHBIMU
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;

— YHUTaTh, CONOCTABIIATH,
CpaBHHBATh,
HMHTEPIPETUPOBATH B MPOCTHIX
Cllydasix peajbHble JaHHBIE,
MIpe/ICTaBJICHHbBIC B BUJIC
Ta0nuI, AMarpamm, rpaduKoB

Hmemwv npedcmasnenue o
OUCKPEMHBIX U HENPEPbIGHBIX
CYYAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
He3A8UCUMOCU CTYYALIHBIX
BENUYUH,

umemsv npeocmasienue o
MaAmemMamuyecKom 0HCUOaHUU
u oucnepcuu CrIy4aunbix
BENUYUH,

umemsv npeocmasienue o
HOPMATbHOM pacnpeoenenuu u
npumepax HOpMaibHO
pacnpeoeieHnblX CIy4auHblX
BENUYUH,

NOHUMAMb CYMb 3AKOHA
OobUUX Yucen u
8b100POUHO20 MeMOooa
usMepenUst 6epOSMHOCmell;
umMemsv npeocmasieHue 0o
VCI0BHOU 8ePOSIMHOCMU U O
NOJIHOLL 8EPOSIMHOCIU,
NPUMEHAMb UX 8 peleHUuU
3a0ay;

umemsv npeocmasienue o
BAJHCHBIX YACTHBIX BUOAX
pacnpeoeneHull U NPUMeHsAMb
Ux 6 peuieHuu 3a0a,

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

— OrnepupoBaTh OCHOBHBIMU
OTHCaTELHBIMU
XapaKTepUCTHUKAMU YHCIIOBOTO
Habopa, OHATHEM I'eHepaibHas
COBOKYITHOCTH U BBIOOPKOM U3
Hee,

— OTIEPHPOBATH TOHSATHSIMH:
4acTOTa ¥ BEPOSITHOCTh COOBITHS,
CyMMa | MPOU3BEJICHHE
BEPOSTHOCTEH, BEIYUCIISATD
BEPOSITHOCTH COOBITHII HA OCHOBE
MOJICYETa YUCIIAa UCXO/IOB;

— BJIQJIETh OCHOBHBIMU
MOHATUSIMA KOMOWHATOPHKH U
YMETh UX MPUMEHSITD TIPH
pelIeHnn 3a1ad;

— MMETb MPEICTABICHAE 00
OCHOBAaX TEOPUU BEPOATHOCTEH;
— UMETh MPEACTABICHUE O
JMCKPETHBIX U HEMPEPHIBHBIX
CIIy4allHbIX BEJIMYHUHAX U
pacnpeneneHusx, o
HE3aBHCUMOCTH CITy4alHbIX
BEJIMYNMH;

— UMETh MPECTABICHUE O
MaTeMaTHYeCKOM OKUJaHUU U
JUCTIEPCUU CITy4allHBIX BEJTUYHH;
— UMETh MPECTABICHUE O
COBMECTHBIX pacmpeaeneHusIX
CIIy4ailHbIX BEJIHYUH;

— MOHUMATh CyTh 3aKOHA
OOJBIINX YUCEN U BBIOOPOYHOTO
METO/1a U3MEPEHNUs

— Jlocmuoicenue
pe3yrbmamos pasoena |,

- umemos npedcmaeﬂeHue o
cmamucmudecKux cunomesdx u

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

— umMemyv npedcmasienue o

CBA3U IMNUPUYLECKUX U
meopemuyecKux pacnpeoeneHull




B nosceonesnou sorcuznu u npu
usy4eHuu opyaux npeomemos:

—  BbIYUCIAMb UTU OYEHUBAMb
8epOAMHOCIU COObIMULL 8
PeanbHOU HCUZHU,

—  8blOUpamv nooxoosauue
Memoobvl npeocmasieHus u
00pabomKu OaAHHbIX,

—  yMemb peulams HeCl0NHCHbLE
3a0auu Ha npuMeHeHue 3aKoHA
OONLWUX YUCeN 8 COYUOLO2UU,
cmpaxoeanuu,
30pasooxpaneHul,
obecneuenuu bezonacHocmu
HaceneHus 8 Ype3sblualiHblX
cumyayusx

BEPOSITHOCTEM;

— UMETh IIPEJICTABIICHUE O
HOPMAJIbHOM pacIpeelICHUN U
IIpuMepax HOPMaJIbHO
pacnpeeeHHbIX CTy4alHbIX
BEJINYHH;

— MMETH IIPEICTABIICHUE O
KOPPEJSLHU CIIydalHbIX
BEJINYMH.

— B nosceounesnoti srcusnu u
npuU U3yueHuu Opyaux
npeomemos:

— BBIYUCIISITH WJIH OI[EHUBATH
BEPOSTHOCTH COOBITHI B
pEaTbHOM )KU3HH;

— BBIOMpATh METOIbI
MOJXOJISIIET0 MPEICTAaBICHUS U
00paboOTKN JaHHBIX

Texcmoevie 3a0auu

PemraTe HecnoxHBIE
TEKCTOBBIE 3a7]a4M Pa3HbIX
THUIIOB;

aHaJIM3UPOBAThH YCIOBUE
3a/1a4u, IPU HEOOXOAUMOCTH
CTPOUTH JJISl €€ PEeIICHUs
MAaTE€MaTHYECKYIO MO/IEINb;
MOHUMATh U UCIIOJIL30BaTh
JUISL peIieHus 3aa49u
nHpopMaIuio,
MIPEACTABJICHHYIO B BUJIE
TEKCTOBOM U CUMBOJIBLHOM
3aIlMCH, CXEM, TaOJIHII,

—  Pewamo 3a0auu pasnvix
MUnos, 6 Mom 4ucie 3a0ayu
HOBBIUUEHHOU MPYOHOCIMU;

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

—  cmpoumv Mooeb peueHus
3a0a4u, nposooUMs
ookazamesibHbie
paccyscoenus;

— pewambs 3a0auu, mpebyroujue
nepebopa 6apuarmos,

— Pemrats pa3znble 3agaun
MOBBIIICHHOW TPYJTHOCTH;

- AHAJIN3UPOBATDL YCIIOBUC
3aJa4u, BBI6I/IpaTB ONTHUMAaJIbHBIN
MCTOI PCIICHUA 3aJa4u,
paccMaTpuBasd pasjInuHbIC
MCTO/JBI,

- CTPOUTHb MOACIIb PCIICHUA
3ala4u, IIPOBOAUTD
AO0KAa3aTCIIbHBIC PACCYKIACHU A
IIpU pCUICHUH 3aa4U,

— pemaTh 3a/1auy,
TpeOyromue nepedopa

— Jlocmuoicernue
pe3yibmamos pazoena |




JMarpamm, rpagukos,
PHUCYHKOB;

JEHUCTBOBATH 110 AITOPUTMY,
coJiepKalieMycsi B YCIIOBUU
3aJ1a4y;

HCII0JIb30BATh JJOTMYECKUE
paccyXAeHHUs MPU PELICHUH
3a/1a4y;

paboTath ¢ U3OBITOYHBIMU
YCTIOBHSIMH, BBIOHpas M3 BCEer
uH(popMaIuu, TaHHBIE,
HE0OXO0IUMBIE JJIs PelleHus
3a/1auu;

OCYILECTBJISATh HECIOKHBIN
nepedop BO3MOIKHBIX
pelIeHui, BEIOupast U3 HUX
ONTUMAJILHOE M0 KPUTEPHUSIM,
chopMyIUPOBAaHHBIM B
YCIIOBUU;

aHAJIM3UPOBATh U
MHTEPIPETUPOBATH
MOJIy4YEHHBIE PEILICHUS B
KOHTEKCTE YCJIOBHS 33/1a4H,
BBIOMpATH PELICHUs], HEe
MIPOTUBOPEUAIINE KOHTEKCTY;
peliaTh 3a/1a4u Ha pacyeT
CTOMMOCTH MOKYIIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HEeCIOKHbIE 3a/1a4H,
CBSI3aHHBIE C JI0JIEBBIM
y4acTHEM BO BIIQJICHUU
bupMoil, npeanpusTUEM,
HE/IBUYKUMOCTBIO;

npoeepKu ycio8ull, 8b100pa

onmumailbHO20 pe3ylbmama,

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

—  nepesooums npu peulenuu
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 ONTUMATILHOTO
pe3yJbTara;

— AQHAJIM3UPOBATh U
MHTEPIIPETUPOBATH OJTyYEHHbIE
pelIeHNs B KOHTEKCTE YCIOBUS

3aJauu, BBIOMPATh PEIICHHUS, HE
POTHBOpPEYAINE KOHTEKCTY;

— NIEPEBOIUTH TP PEIICHUH
3a/1a4u MH()OPMAIIUIO U3 OJTHOM
(GopMbI 3aIIMCH B IPYTYIO,
UCTIOJIB3YS TIPU HEOOXOTUMOCTH
CXEMbI, Ta0JIUILIbI, TpaQUKHy,
JIarpaMMBl.

— B nosceonesnoit srcusnu u
npu u3y4eHuu opyaux
npeomemos:

— pemaTh TPaKTUIECKUE

3a/1ayy ¥ 33J1a4 U3 JPYTUX
MpPEAMETOB




— pemiarth 3a7a4d Ha MPOCTHIE
MPOLIEHTHI (CUCTEMBI CKUIOK,
KOMMCCHH) U Ha BHIYUCIICHHE
CJIOKHBIX MPOIICHTOB B
pa3IMYHBIX CXeMaX BKJIAJIOB,
KPEJUTOB U UIIOTEK;

— pemiarh MPakKTHYECKUE
3a/1auu, TpeOyromme
WCTIOJIb30BAHUS
OTPUIIATETLHBIX YUCEN: Ha
oTpeieTIeHUue TeMIIEpaTyphl,
Ha OTIpe/IeTICHUE TIOJIOKEHUS
Ha BPEMEHHOU ocH (10 Hamen
9pBI U TIOCIIE), HA ABMKCHUE
JICHEKHBIX CPEJICTB
(mpuxon/pacxon), Ha
ompeneneHue
TJTyOMHBI/BBICOTHI U T.11.;

— HCIOJb30BaTh MOHATHE
Macritada a1 HaX0KJIeHUs
pacCTOSIHUM U JTMH HA
KapTax, IUIaHaX MECTHOCTH,
IUIaHaX TOMEIICHUM,
BBIKpOIiKax, mpu paboTe Ha
KOMIIBIOTEpE U T.II.

B noeceonesnotl srcuznu u npu
u3yueHuu Opyeux npeomemos:

— peuiatbh HECIOXKHBIE
MIPaKTUYECKUE 3a/1a4H,
BO3ZHHKAIOIINE B CUTYaIHIX
MOBCEAHEBHOM KU3HU

T'eomempusn

— OmnepupoBaTh Ha 6a30BOM

‘ - Onepupoeamb NROHAMUAMU.

Bnanets

Hmemwv npeocmagnenue 0o




YPOBHE MOHATUSMU: TOYKA,
npsiMasi, TNIOCKOCTh B
MIPOCTPAHCTBE,
NapaieIbHOCTh U
NEePIEeHAUKYISIPHOCTD
MIPSIMBIX U IIJIOCKOCTEM;
pacro3HaBaTh OCHOBHBIC
BU/IHl MHOTOTDAaHHHUKOB
(mpu3ma, nupamua,
MIPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);
n300paxarb U3ydaeMble
(burypsl oT pykH U ¢
MPUMEHEHHEM TIPOCTHIX
YEepPTEeIKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIE) TIIOCKUE
YepTEKU U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX (PUTYP:
BH/JI CBEPXY, COOKY, CHU3Y;
M3BJIEKAaTh HHPOPMAIIHUIO O
IIPOCTPAHCTBEHHBIX
reoOMeTPUUYECKUX Urypax,
IIPEJCTABICHHYIO Ha
yepTekax U pUCYHKax;
IPUMEHSATh TEOPEMY
[Tudaropa npu BeIYMCICHUN
3JIEMEHTOB
CTEpeOMEeTPUUECKUX QUTyp;
HaXO0JUTh 00BEMBI U IIOIIAN
MIOBEPXHOCTEH MpOCTeHIINX
MHOTOI'PaHHHUKOB C
pUMeHEeHHeM (hopMyIT;
pacro3HaBaTh OCHOBHbBIE

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

npuMeHsmy Oisl peuleHus
3a0au eeomempuyeckue
gaxmol, eciu ycious
npuMeHeHUss 3a0aHbl 8 A6HOU
Gopme;

pewams 3a0a4u Ha
HAX0MHCOeHUe 2e0MempPUYECKUX
8eUYUH NO 0OPA3YAM UIU
aAneoOpUMMAM;

denamu (8bIHOCHbBIE) NIOCKUE
yepmesic U3z pUCYHKO8
00beMHbIX pueyp, 8 mom
yucie pucosams U0 C8epxy,
cOOKy, CMpoUums ceyeHusl
MHO202DAHHUKOB,

u381eKamo,
UHMEPNPemuposams u
npeobpazoevieams
unghopmayuro o
2eomempuyeckux gueypax,
npeoCcmagieHHyI0 Ha
yepmesicax,

NPUMEHSIMb 2e0MEeMPUYECKUE
Gaxmol 01 pewenus 3a0au, 6
MoM 4ucie npeonoaazaouux
HeCKOIbKO WaA208 PeuleHusl,
ONUCHIBAMb 63AUMHOE
PACnON0MACEHUE NPIMBIX U

TreOMETPUYECKUMU TMOHATHIMU
IpU PEUICHNUH 33/1a4 U
IPOBEICHUN MaTEMaTHUYECKUX
pacCyXICHHUI;

— CaMOCTOSATEIBHO
(bopMyITUpPOBATh ONPEACTICHUS
reoMeTpuIecKux puryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOWCTBAX U IPU3HAKAX
FeOMETPUYECKUX QUTYp U
000CHOBBIBAThH WJIM ONIPOBEPraTh
X, 00001aTh UIH
KOHKPETU3UPOBATH PE3yTbTAThI
Ha HOBBIX KJlaccax uryp,
MIPOBOJIUTH B HECJIOKHBIX
ciydasx kiaccudukanuio Guryp
10 Pa3JINYHBIM OCHOBAHHUSM;

— UCCIIEI0BATh YEPTEXKH,
BKJTFOYasi KoMOuHanuu ¢uryp,
U3BJICKaTh, MHTEPIIPETUPOBATH U

npeoOpa3oBbIBaTh HH(OPMAITHIO,
NPEJCTAaBJICHHYIO Ha YepTexkax;
— pemarh 3a/1a4u

TCOMETPUUCCKOro COACPIKAHUA, B
TOM YHUCJIC B CUTyallUAX, KOT'Ja

QITOPUTM PELICHUS HE CIeyeT
SIBHO U3 YCIJIOBUSI, BBIIOJIHATh
HE00XO0IUMBIE /Il peIlIeHUs
3aJa4u JONOJHUTEIbHbIE
IOCTPOEHHUSI, UCCIIEI0BATh
BO3MO>KHOCTb IIPUMEHEHUS
TeopeM U GOpMYIT IJIsl peIIeHus
3ajauy;

aKCuoOMamu4eckom memooe,
— 81a0emb NOHsMuUeM
2eomempuiecKue mMmecma mouex 6
npocmpancmee u ymeno
NpUMeHAMb ux OJisl peuleHusl
3a0a4,
— ymemv NpuUMeHsAmbs OJisl
peuieHus 3a0ay c8oUCMBA NILOCKUX
U 08Y2PAHHBIX Y208,
MpexepanHo2o yaud,
— 61a0emb NOHsmuem
nepneHOUKyIapHoe ceueHue
NpU3Mbl U YMemsb NPUMEHSAMb €20
npu pewenuu 3a0au,

61a0emb NOHAMUAMU
YeHmpanbHoe U napaiienbHoe
NPOEeKMUpoBaHue u NPUMEHIMb UX
npu NOCMPOEHUU CeYyeHUll
MHO202PAHHUKO8 MemOoO0OM
npoexKyull;
— umems npeocmasieHue o
pazeepmie MHO20CPAHHUKA,

- umeniob npe()cmaeﬂeHue o
KOHUYeCKUX cedeHUusx,

— umemv npeocmasierue o
Kacarowuxcs cghepax u
KOMOUHayuy mei 8pawjeHust u
yMemb NPUMEHSIMb UX Npu
peuteHuu 3a0au,

— NPUMEHSIMb NPU PpeteHuU
3a0ay ¢hopmyny paccmosHus om
MOUKU 00 NAOCKOCTU,

— 61a0emsb pasHbLMU




BH/IBI T€JI BpalieHus (KOHYC,
nuIuHAp, 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 a0CTPaKTHbIE
T€OMETPHYCCKUE TIOHSITUS U
(bakThl C peanbHBIMU
KU3HEHHBIMH 00BEKTaMU U
CUTYaIUSIMU;

— UCIOJIB30BaTh CBOKWCTBA
MIPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX QUryp s
pelIeHNs TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COJIEPIKAHNUS;

— COOTHOCHUTb IIOIIAH
MOBEPXHOCTEHN Tel
OJINHAKOBOI (POpMBI
Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTBH OOBEMBI COCYIIOB
OJIMHAKOBOH POpMBI
Pa3IUYHOTO pa3Mepa;

— oleHuBath hopmy
MIPaBUJIBHOTO MHOTOTPaHHHKA
MOCJIe CIIMJIOB, CPE30B U T.II.
(ompenensiTh KOJIMYECTBO
BEpILIUH, pedep U rpaHet
MOJTy4EHHBIX

niockocmeli 8 npocmpancmee,

—  gopmynruposams ceolicmsa u
npusHaxku gueyp,

—  0oKazvleams ceomempuyecKue
VMBEPHCOCHUS,

— 81ademv CmMaHOapmHuou
Kaaccugpuxayueri
NPOCMPAHCMBEHHbIX Pucyp
(nupamuovl, npuzmol,
napanienenuneovl);

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

—  bIYUCAAMb PACCMOAHUS U
Velvl 8 RPOCMpPaHcmae.

B nosceomnesnoti scusnu u npu
usyueHuu opyaux npeomemos:

—  UCnovb308ams C8OLUCMEaA
2eomempudecKux gueyp ons
peuteHus 3a0ay
NPAKMUYecKo20 xapakmepa u
3a0au uz opyaux ooaracmeu
SHaHUU

— yMeThb (OpMYIHPOBATh U
JIOKa3bIBaTh T€OMETPUIECKUE
YTBEPKICHUS;

— BJIAJICTh MMOHITUAMHU
CTEpEOMETpPHUH: TIPU3Ma,
napaieNienure i, IupamMmuia,
TETpa’Ip;

— UMETh NPEeJCTaBIIEHUs 00
aKCHOMaX CTEPEOMETPUH U
CIIEZICTBUSX U3 HUX U YMETh
IPUMEHSTH UX TP PEIICHUN
3am1aq;

— YMETh CTPOHUTH CCUCHHS
MHOTOTPaHHHKOB C
UCTIOJIb30BAHUEM PA3THIHBIX
METOJIOB, B TOM YHCJIE U METOJIa
CIIE/IOB;

— UMETh MPECTABICHHUE O
CKPEIINBAIOIIUXCS 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 IPUMEHSTh
napaJuIeIbHOE POSKTHPOBAHUE
Ui U300paxkeHus: Guryp;

— YMETh IPUMEHSITh
NEePIEeHANKYISIPHOCTH MIPSIMOU U
IUTOCKOCTH TIPH PELICHUH 33/1a4;
— BJIAJICTh MOHITUAMU
OPTOTOHAJIbHOE MPOEKTHPOBAHUE,

cnocobamu 3a0aHus npsmMou
VDABHEHUAMU U YMemb
NPUMEHAMb NPU PeueHUU 3a0al,
— NPUMEHAMb NPU peuleHuU

3a0a4 u 0oKkazamenbcmee meopem
BEKMOPHBIU MEMOO U Mmoo

KOOpOUHam;

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

— NpUMEHAMb meopembvl 00
OmHoOULeHUAX 00beMO08 Npu
peuieHuu 3a0au,

— NPUMEHSMb UHMe2Pan Oisl
8bIUUCTIEHUSL 00BEMOB U
nosepxHocmet mei 8paujeHUs.,
BLIYUCTIEHUSL NIOWAOU
cghepuueckozo nosica u oovema
wapogozo cios;

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

— umMems npedcmasienue o
RI0WAOU OPMOSOHANLHOU
npoexyuu,




MHOTOTPaHHUKOB)

HAKJIOHHBIE U UX MPOEKIUH,
YMETb IPUMEHSATH TEOPEMY O
TpeX MepPIEHAUKYIApax IpU
pelIeHNnH 3a/1a4;

— BJI4/IETh NOHATUSIMU
paccTosiHuE MEX Ty GUrypamu B
MIPOCTPAHCTBE, OOIIHIA
HNEPIEeHIUKYISAP IBYX
CKPEILUBAIOIINXCS MPSMBIX U
YMETb IPUMEHSATH UX IPHU
pelIeHnH 3a/1ay;

— BJIQ/IETh MTOHSITHEM YTOJI
MEX1y MPSMOH U MIIOCKOCTBIO U
YMETb MPUMEHSTH €0 NpHU
pelIeHnHt 3a1ay4;

— BJIa/IETh MOHITHSIMU
JBYTPAaHHBIN yroJl, YTOJ MEXIY
IUIOCKOCTSIMH,
NEPIECHIUKYIIAPHBIC IUIOCKOCTH U
YMETb IPUMEHSATH UX IIPH
pEIICHNH 3a/1a4;

— BIIAJICTh IOHATHAMH
IpU3Ma, apajiesIenumes] 1
IIPUMEHSTh CBOMCTBA
napaJuleIeuIe1a IPYU PeIeHuN
3ajady;

— BJIAJIETh NTOHITHEM
MIPSMOYT OJIBHBIN
napajuleenue U IPUMEHATh
€ro IIPU PELIECHUN 3a7a4;

— BJIAJIETh NOHATHIMHU
NMPaMMJIA, BUJBI THPaMUJ,
2JIEMEHTHI IIPaBUIIbHOU

— umems npedcmasgienue o
MPexXepanHoOM U MHO20SPAHHOM
yelne u npUMeHsImb CE0UCmed
NIOCKUX Y2/l08 MHO202PAHHO20
yena npu peweHuu 3a0ad;

— uMemsb npeocmasienus o
npeobpazosanuu noooous,
20MOmemuy u ymems npuMeHsms
UX npu peweHuu 3a0ad;

— yMemb peuams 3a0ayu Ha
NIOCKOCU MemoOamu
cmepeomempuu,;

— YyMemb NpUMeHAMb

Gdopmynvt 06vemos npu pewieruu
3a0ay




MUPAMHJIBI U YMETh IPUMCHSITh
UX TIPH PEIICHUHN 33]1aY;

— UMETH IPEJICTABICHHUE O
Teopeme Disepa, MpaBUIbHBIX
MHOTOTPaHHHKAX;

— BJIQJICTh MTOHATHEM
IJIOIIAIM ITIOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh
MPUMEHSITH €T0 TIPH PEIICHUN
3am1aq;

— BJIQJICTh MTOHATHAMHY TeIa
BpalieHus (MIIHH/P, KOHYC, Iap
u cepa), UX CEUCHHS U YMETh
MPUMEHSITh UX IPU PEIICHUH
3amaq;

— BJIQJICTh TTOHITHSIMH
KacaTeJIbHBIC TIPSMBIC 1
IUIOCKOCTH U YMETh MPUMEHSTh
U3 MPU PEIICHNUN 3a]1a4;

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

— BJIQ/IETh MOHITHIMU
00BeM, 00bEMEBI
MHOTOTPaHHHUKOB, T€J BpallleHUs

Y TIPUMEHSATD UX MPH PEIICHUN
3a1a4;
— UMETb MPEJICTABICHUE O

Pa3BCPTKE NUJIIMHAPA 1 KOHYCA,
Iiomajiu moBEPpXHOCTH

OUuiInHApa U KOHYCA, YMCTb
IMPUMCHATH UX IIPpU PCIICHUU




3a/1ay4;
— HUMETh MPE/ICTABICHHUE O
wiomaau chepbl U yMETh
MPUMEHSITH €T0 MIPH PEIICHUN
3a/1ay4;

— YMETh peliaTh 3a7a4u Ha
KOMOWHAIIMM MHOTOTPAaHHUKOB U
TEJ BpalICHUS;

— UMETh MIPE/ICTABJICHHE O
110/100MM B IPOCTPAHCTBE U
YMETh pelIaTh 3a7a4u Ha
OTHOIIIEHHE 0OBEMOB U
IJIOIIAAEH TOBEPXHOCTEN
MoJ00HBIX (HUTyp.

— B nosceounesnoti srcusnu u
npu U3yueHuu oOpyaux
npeomemos:

— COCTaBIIATh C
UCIIOJIb30BAHNEM CBOWCTB
reOMETPHIECKUX (HUTYp
MaTeMaTHYeCKue MOJAETH JJIst
pelieHus 3a1a4 NPaKTUYECKOro
XapakTepa U 3a/1a4 U3 CMEKHBIX
JTUCLUILUINH, UCCIIEI0BATh
MOJIy4€HHBIE MOJETH U
UHTEPIIPETUPOBATH PE3YIbHTAT

Bexmopul u koopounamul 6 npocmpancmee

OmnepupoBatb Ha 6a30BOM
YPOBHE MOHSTHEM JIEKaPTOBBI
KOOPJIMHATHI B TPOCTPAHCTBE;
HaXO/IUTh KOOPJIUHATHI
BEpIIUH Ky0a 1
IPSIMOYTOJIBHOTO

Onepuposams nonamusamu
0eKapmosbl KOOPOUHAMbL 8
npoOCmMpancmee, 6eKmop,
MOOYIb 8eKMOPA, PABEHCMBO
BEKMOPO8, KOOPOUHANbL
8eKmMopa, y2oi Mexcoy

- Bnagetrs nonsaTusMu
BCKTOPLI U UX KOOPJAUHATLI;

- YMCTH BBIIIOJIHATD
onecpalnuun HaJl BEKTOpaMHU,

- HCIIOJIb30BATh CKAJISIPHOC
IMPOU3BCACHUC BCKTOPOB IIPU

— IHocmuoicenue
pe3yremamos pasoena l;

— Haxooums o6vem
napanieienuneoa u mempasopa,

3A0AHHBIX KOOPOUHAMAMU CBOUX
BEPULUH;




mapajijiejacnuicaa

8EKMOPAMU, CKANAPHOE
npouseedeHnue 8eKmopos,
KOJLIUHeapHble 8eKMOpbl,
HAxo0ums paccmosiHue
MedxHcOy 08YyMs MOUKAMU,
CYyMMY 8eKMOPO8 U
npouseedenue 8eKmopa Ha
YUCTIO, Y20l MeNHCOY
8EKMOPAMU, CKANAPHOE
npouseedeHue, packiaobleams
8EKMOp No 08yM
HEKOJLIUHEeAPHbIM 6EKIMOPAM;
3a0aeamuv NIOCKOCHb
YypasHeHuem 6 0eKapmogoll
cucmeme KOOpOUHam;
pewams npocmetiuiue 3a0ayu
88e0eHUeM BEKMOPHO2O

pelieHuu 3a1auy;

— INPUMECHSTh YPaBHCHHE
IUTIOCKOCTH, (POPMYITY pacCTOSIHHS
MEK1y TOYKaMH, YpaBHECHHE
cdepsl pH pelIeHUHN 33134,

— HNPUMEHSTH BEKTOPBI U
METOJ1 KOOPAMHAT B
IPOCTPAHCTBE NP PECLICHUH
3ama4

— 3a0a8amov NPAMYIO 6
npocmpancmee;

— HAxXo0ums paccmosuue om
MOYKU 00 NIOCKOCMU 6 CUCmeme
KOOpOUHam;

— HAxXo0ums paccmositue
MedAHCOY CKPeUUBAIOUUMUCS
NPAMbIMU, 3A0AHHBIMU 8 CUCTIeME
KOOpOuHam

bazuca

Hcmopusa mamemamuxu
OnuceIBaTh OTOEIbHBIE Ilpeocmasnamo 6éxnad — NmeTts npeacraBieHue o — Jocmuoicenue
BBIIAIOIINECS PEe3yIbTaThI, 8b10aOWUXCS MAMeMamuKog 6 | BKJIa/le BBIAAIOIINXCS pesyrbmamos pasoena |
TOJIYYEHHBIE B XOJI€ PA3BUTHUS pazeumue Mamemamury U MAaTCMAaTUKOB B Pa3sBUTHC HAYKH,
MaTE€MaTHUKH KaK HAYKH; UHBIX HAYYHBIX obaacmell, - HOHMMATB POJIb
3HaTh IPUMEPHI nonumams pons mamemamuxy | METCMATHKH B pasBUTHHI Poccun
MaTeMaTHYE€CKUX OTKPBITUI U 6 pazeumuu Poccuu
HX aBTOPOB B CBSI3H C
OTEYECTBEHHOUN U BCEMUPHOM
HUCTOPHUEH;
IIOHUMATh POJIb MATEMATUKU B
pa3zButuu Poccun

Memoowvt mamemamuxu
HpI/IMeHﬂTL HU3BECTHBIC Hcnonvzosamsv ocnosnuvle — Hcnonbp30BaTh OCHOBHBIE — ﬂocmugfceyue

MCTOJbI IIPpHU PCHICHUU

Memoowbl 00KA3amenabCcmad,

MCTO bl JO0KAa3aTcJIbCTBA,

pesynvmamos pazoena I;




CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/a4;

— 3aMedaTrbh U XapaKTepUu30BaTh
MaTeMaTHYECKUE
3aKOHOMEPHOCTH B
OKpYyKaroleu
JICUCTBUTEIHFHOCTH,

— IMPUBOAUTH IIPUMEPHI
MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE,
B TOM YHCJIE
XapaKTEPU3YIOLUX KPacoTy U
COBEPILIEHCTBO OKPYXKAFOIIETO
MHpa ¥ IPOU3BEIACHUIN
HCKYCCTBA

npo6ooUms 00KA3AMeNbCMBO
U BLINOIHAMb ONPOBEPIHCEHUE,
NPUMEHSIMb OCHOBHbIE
Memoovl peuieHus
MamemMamuyecKux 3a0a4;

Ha OCHO8E MAMeMamu4ecKux
3aKOHOMepPHOCmel 8 Npupooe
xapakxmepuzoeamu Kpacomy u
COBEPULEHCINBO
OKpYIHcaloujeco Mupa u
npou3eedeHull UCKyCcCcmed,
npumMensms npocmetiuiue
npocpammuble cpeocmsed u
INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCHEMbL
npu peweHuu
Mamemamuyeckux 3a0a

IIPOBOJUTH JI0KA3aTEIbCTBO U
BBIIIOJIHATB OIIPOBEPIKCHUE;

— IIPUMEHSTH OCHOBHBIE
METO/bl PELICHUS
MaTe€MaTHYECKUX 3a7a4;

— Ha OCHOBE
MaTE€MaTHYECKUX
3aKOHOMEPHOCTEW B IPUPO/IE
XapaKTEepHU30BaTh KPACOTY U
COBEPILEHCTBO OKPY/KAIOIIETO
MHpa U IPOU3BEICHUI HCKYCCTBA;
— IIPUMEHSATH NIPOCTEMNIINE
IIPOrpaMMHBIE CPEACTBA U
3JE€KTPOHHO-KOMMYHHUKAIlOHHBIE
CHUCTEMBI IIPH pELIECHUU
MaTeMaTHYECKHX 3a7a4;

— MIOJIb30BATHCS
IIPUKJIAHBIMH IIPOrpaMMaMU U
IIPOrpaMMaMU CUMBOJIbHBIX

BBIYMCIIEHUH JJ1 UCCIIEA0BAHUS
MaTEMaTHYECKHUX OOLEKTOB

— NPUMEHAMb
MamemamuyecKue 3HaHUusA K
UCCIE008AHUIO OKPYHCAIOUSE20
Mupa (mooenuposarue
@uzuueckux npoyeccos, 3a0a4u
9KOHOMUKU)

CucreMa OLEHKH JOCTHKEHUS NMJIAHMPYEMbIX Pe3y/JbTATOB OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero o0ero

o0pa3oBaHus

OcHOBHOE HamNpaBJieHHE U LeJIb OIICHOYHOH JIeATEILHOCTH B 00pa30BaTEIbHOM OpraHU3allik B COOTBETCTBUU ¢ TpeboBaHussMu ®I'OC OO0
- OlIeHKa 00pa30BaTeNbHBIX JOCTHKEHHUI 00yJalOIUXCs Ha PAa3IMYHBIX dTanax 00y4eHUs KaKk OCHOBA UX IMPOMEXKYTOUYHOH U UTOTOBOM aTTeCTallH, a
Takke OCHOBa MpPOIEAYp BHYTPEHHErO0 MOHHMTOPHHra 00pa3oBaTelbHOW OpraHu3alii, MOHHUTOPUHIOBBIX HCCIEIOBAHUN MYHHUIIMIAIBHOTO,

PErMOHAIBHOTO U (pesiepaibHOTO YPOBHEH.

OCHOBHBIM 00BEKTOM CHCTEMBI OIICHKH, €€ COoAep:KaTeJbHOW M KpuUTepuajibHOl 0a30i BboicTymatoT TpeboBanus PI'OC, koTopbie
KOHKPETU3UPYIOTCS B IUIAHUPYEMBIX pe3yjbTaTax OCBOEHHMS OOy4arollMMUCS OCHOBHOM 00pa3oBaTeNbHONH MpPOrpaMMbl

OopraHu3anuu.

o0Opa3oBaTenbHOM



YpOBHE

Cucrema OLIEHKH BKIIIOUAET MPOLIETypbl BHYTPEHHEN U BHELIHEN OLIEHKU.

BHyTpeHHsIS OLleHKA BKJIIOYACT:
CTapTOBYIO JMAarHOCTHKY,
TCKYIIYIO U TEMATUYCCKYIO OILICHKY,
noptdonwo,

BHYTPUIIKOJIbHBIA MOHUTOPHHT 00pa30BaTEIbHbIX JOCTUKEHUH,
IIPOMEXKYTOUHYIO U UTOTOBYIO aTTECTALUIO O0y4JaroIUXCA.

roCydapCTBCHHAs UTOroBasA arreCTanusd

HE3aBHCHUMas OIICHKa KadyCCTBa 06pa3013aH1/1$1 N MOHUTOPHHI'OBBIC HCCICAOBAHHUA OKPYKHOT'O, pCrUOHAJIBHOTO U Q)enepanbﬂoro

[ ]
[ ]
[ ]
[ ]
[ ]
K BHemIHUM mpoueaypam OTHOCSTCS:
[ ]
[ ]
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COILEPXKXAHHUE KYPCA «MaremaTuka: ajnredpa 1 Hayajia MaTeMaTH4eCKOr0 aHaJIu3a, reomerpus». ba3oBblii ypoBeHb

MartemaTuka 10 kiaacce

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

n/n

1. Broanoe nmosropenue (34) CreneHb W €€ CBOMCTBAa. YpaBHEHWS: JIMHEMHOE, KBaJpaTHOE, palMOHAJILHOE,
UppalMOHANIFHOE U METOJIbl UX peleHus. Panmonansubie qpoou. HepaBeHcTBa
JMHEHHbIC U KBaJpaTHbIC U CUCTEMbI HEPABEHCTB.

2. Yucnossie GhyHKIUU (64) Onpenenenue yuciaoBol (yHkuu u crnocoObl e€ 3amanus. CBoicTBa (PYyHKIIHIA.
[Tepunoanueckue u 0OpaTHbIE QYHKITUH.

3. Tpuronomerpuyeckue Qynkuuu (1849) YucnoBasi OKpY>KHOCTh Ha KOOPAUHATHOM II0ckocTu. OnpesienieHue CHHyca, KOCUHYca,
TAHTEHC M KOTAHreHC. [pUroHOMETpUYecKHe (YHKIMU YHCIOBOTO U YIJIIOBOTO
aprymenTa, ux cBoiicTBa u rpaduku. CxxaTtue U pacTsikeHue rpadukoB
TpuUroHoMeTpuueckux GyHkuuid. O6paTHbIE TPUTOHOMETPHYECKHE (DYHKITHH.

4. Tpuronomerpuyeckue ypaBHeHus (94) [Ipocreiiyie TPUTOHOMETPUYECKHE YPAaBHEHUS W HEPaBEHCTBA. METOJbI pelieHUs

TPUTOHOMCTPHUYICCKUX ypaBHeHHﬁZ METO/J 3aMCHBI HepeMeHHOﬁ, MCTO PA3JIOKCHUS Ha
MHOXXHUTCJIN, OTHOPOJAHLIC TDUTOHOMCTPUYCCKHUC YPABHCHU .




[IpeoOpazoBanms
BbIpaxkeHu (124)

TPUTOHOMETPHUYCCKUX

@OopMyIbl CIIOKEHUS, IPUBEIACHUSA, ABOWHOIO AapryMEHTa, IIOHM)KECHUS CTEIICHH.
[IpeoOpa3oBanne CyMMBbl TPUTOHOMETPHUYECKMX (YHKIMA B TPOU3BEACHUE U
IIPOU3BENICHUS B CyMMY. MeTO1bl pelIeHNs] TPUTOHOMETPUYECKUX YPABHEHUMN.

[IpousBonnas (244)

Onpenenenre YUCIOBOM IOCIIENOBATEIbHOCTH, CHOCOOBI €€ 3aJaHus, CBOMCTBA.
IIpenen 4ncnoBOM NOCIEAOBATENBHOCTH, CBOMCTBA CXOMAIIUXCSA MOCIE0BATEIILHOCTEH.
Cymma OeckOHEYHOW reoMeTpuyeckoi mporpeccun. Ilpemen  ¢yHKImM  Ha
0ECKOHEUHOCTH.

3ajauy, MNOPUBOJAALIME K TOHATHUIO IPOU3BOJIHOM, ONpPENENICHUE MPOU3BOIHOM,
BBIUHCIICHHE IIPOU3BOIHBIX. [TonsTue IIPOU3BOTHOM n-TO MOpsIKa.
HuddepenunpoBanue cinoxuoi ¢pynkuuu. JuddepennmpoBanue odbpatHoit GyHKIUH.
VYpaBHeHue kacatenbHOW K Tpaduky @yHkuuu. [IprMeHeHne mnpousBOAHON Juid
uccieoBaHus (PyHKIMI HA MOHOTOHHOCTb M 3KCTpeMyMbl. [IpumMeHeHne npou3BoaHON
JUIS JI0Ka3aTeabCTBa TOXKIECTB M HepaBeHCTB. [loctpoenue rpadukoB (pyHKUIUH.
[IpumeHenre Tpou3BOAHON sl OTHICKAHMSI HAaMOOJBIIErO0 M HAUMEHBIIETO 3HAYEHHH
HenpepbIBHOM (DYHKIIMHM Ha MPOMEXKYTKE. 3a4a4u Ha ONTUMH3AIHIO.

KomMOunaTtopuka 1 BeposITHOCTH (44)

[IpaBuno ymuoxenus. [lepecranoBku u gaxtopuanbsl. BEIOOp HECKOIBKUX AIIEMEHTOB.
Coueranus u pazmenienus. bunom Hetorona. Ciryuaiinbie cOOBITHS U X BEPOSTHOCTH.

[ToBTOpEeHWEe ™ cucTeMaTu3alus Yy4eOHOTO
MaTepuaia  Kypca ~ anreOpsl M Hayail
Maremarndeckoro ananmsa 10 kmacca (114)

OYHKIHH. Tpuronomerpuyeckue ypaBHEHUS u METO/IbI pEIlIeHHUS.
Tpuronomerpuueckue (Gopmynsl. [IpousBognas u ee npumeHnenue. KomOuMHATOpHBIE
3aJauu.

Brenenue B crepeomerpuro (34)

Hcropust BOSHUKHOBEHHUS U pa3BUTHs reoMeTpud. OCHOBHBIC MOHSTHS U aKCHOMBI
crepeoMeTpun (TOYKa, MpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO). I[IpocTpaHCTBEHHBIC
burypel (ky0, mnapaienenunen, Npu3Ma, NUPAMHAA, WIMHAP, KOHYC, Imap).
Mo ienupoBaHie MHOTOTPaHHHUKOB.

10.

[TapannensHOCTh NPSIMBIX U TUIOCKOCTEH (154)

B3aumHoe pacnonoxeHue npsMbIX B mpocTpaHcTBe. llapamienbHocTh HpsMBIX B
npoctpanctBe. CkpenuBaromuecss mnpsimble. [IpU3HaK CKPEMMBAIOMIMUXCS MPSIMBIX.
B3aumHoe pacnonokenue mnpsMod U MiIockoctd. [lapamiensHocTh mpsMOR U
iockocTy. [Ipu3Hak mapannenbHOCTH MPsIMON U TUIOCKOCTH. B3anMHoe pacnonoxeHue
IByX miockocteid. [lapannenbHOCTh ABYX MiockocTel. [Ipu3Hak mapanienbHOCTH JBYX
wiockocteil. [lapannensubiit nepenoc. [lapaniensHoe MPOEKTUPOBAHUE U €TO
CBOJCTBA. [TapannenpHple  NPOEKUMHM  IJIOCKUX  (UTYD. N306pakenue
npoCcTpaHCTBEHHBIX (huryp. CeueHuss MHOTOI'paHHUKOB




11.

[lepneHMKYIAPHOCTD NPSMBIX U IUIOCKOCTEH
(17q)

Yron Mexay HOpsAMBIMH B NPOCTPAHCTBE. IlepneHAMKYIApHOCTH  IPSMBIX.
[lepnieHIUKYISPHOCTD NPAMOU U INIOCKOCTH. 1IpU3HaK nepreHIMKyIsIpHOCTH NPIMOU U
wiockocTd. OpToroHanbHOe MpoeKkTupoBaHue. Ilnomanas OpTOroHaJbHON NPOEKLMU
MHOTOyrojpHuKa. [lepnenaukyisap u HakiIoOHHas. Teopema O Tpex NEpIEeHIUKYISIPaX.
Yron Mmexay npsSMON M INIOCKOCTBIO. PaccTrosiHme MexJy TOYKaMH, IHPSMBIMH U
IUIOCKOCTSAMU.  JIByrpanHbiii  yroa. IlepnenaukymsapHocts 1mockocteil. IlpusHak
NEPIEHANKYJIAPHOCTH JIBYX INIOCKOCTEH. lleHTpasibHOE IPOEKTUPOBAHUE.
WN300pakeHne npocTpaHCTBEHHBIX QUTYP B LIEHTPAJIbHOU MTPOEKIIUH.

12. MHuororpanauku (124) MHororpasHsi€ yriibl U1 MX CBOMCTBA. BBINyKible M HEBBIIYKJIBIE MHOTOIPaHHUKH.
Teopema Diinepa. [IpaBuibHBIE MHOTOTPaHHUKH (TETpa’zp, KyO, OKTa’ap, MKOca’p,
noaexadp). *IlonynpaBuiibHbIe U 3BE3M1YATHIE MHOTOTPAHHUKH.

13. [loBTOpenue m cucremarmszanus marepuana | PemeHue 3aaad Ha BBIYHMCIECHUE U JI0KA3aTENIBCTBO C UCIIOIb30BAHUEM M3YYEHHBIX

kypca reomerpun 10 kiracca (549)

dbopmyn.  M3oOpaxxenue  mpocTpaHCTBeHHbIX  ¢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». YTIY0JIEHHbIN YPOBEHb

Marematuka 10 kiacce

Ne i HaumeHoBaHue pa3iesioB U TeM Conepxxanue y4eOHOro MaTepuasia
1. BBoanoe nmosropenue (34) CreneHb M €€ CBOMCTBA. YpaBHEHHUA: JIMHEHHOE, KBaJpaTHOE, palMOHAJIbHOE,
UPpALMOHATILHOE U METO/IbI UX penieHus. Panmonanpabie 1podu. HepaBeHcTBa
JIMHEHHBIE ¥ KBaJIpaTHBIC U CUCTEMbl HEPABEHCTB.
2. JelictButenbHble yncia (1249) Harypanbnbie u nensie uucna. Jleaumocts uyucen. OcHOBHas Teopema apuU(PMETHKU

HATypaJIbHBIX YHCCIL. PaI_II/IOHaJ'ILHLIC, HppauOHAILHBIC, JIENCTBUTEIbHEIE qucia,




yyciioBas npsMas. YucioBble HEpaBEHCTBA. AKCHOMAaTHKAa JEHCTBUTEIBHBIX YHCEI.
Monynp 1eCTBUTENBHOTO Yncia. MeTox MaTeMaTH4eCKON MHIAYKIIUH.

Yucnoseie ¢pynkiuu (1049)

Omnpenenenne 4uCIOoBOW (GyHKIMH W CcrmocoObl e€¢ 3amanus. CBoicTBa (QYHKIUH.
[lepuoauueckue u oOpaTHble QYHKIUH.

Tpuronomerpuyeckue GyHKIuM (2449)

YucnoBast OKpyKHOCTh HA KOOPAMHATHOM I10ckocTU. OnpeneneHne CUHyca, KOCHHYCa,
TAHI€HC U KOTaHIeHC. TpuroHoMerpuyeckue (QYHKIUM YHUCIOBOIO U  YIJIOBOIO
aprymMeHTa, ux cpoiicrBa u rpaduxu. CxaThe U pacTsHKeHHE rpapuKoB
TpUroHoMeTpuueckux GyHkuui. OopaTHbIe TPUTOHOMETPUYECKHE (DYHKIUH.

Tpuronomerpuueckue ypasuenus (104)

[IpocTenmre TpPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA. MeETOABI pEeIICHUS
TPUTOHOMETPUYECKUX YPAaBHEHUM: METOJ 3aMEHBI IEPEMEHHOM, METOJI PA3JI0KEHUS Ha
MHOYUTENH, OTHOPOIHbIE TPUTOHOMETPUYECKUE YPABHEHUS.

[IpeoGpa3zoBanus TPUTOHOMETPUYECKHUX
BbIpakeHui (214)

@OopMyInbl CIOKEHUS, TNPUBEACHHS, JIBOWHOTO apryMeHTa, IOHMKEHHS CTEIICHH.
[IpeoOpa3oBaHrie CyMMBI TPUTOHOMETPUYECKUX (QYHKUUNA B TMpPOU3BENCHHE U
MIPOU3BENCHUS B CYMMY. MeTO1bl pEeIIeHNs] TPUTOHOMETPUYECKUX YPAaBHEHHM.

Kommekcubie uncna (949)

KomrnekcHble uncna v onepauuu Haja HUMU. KomIiekcHble yuciia U KOOpAMHATHAS
IUIOCKOCTh. Tpuronomerpuyeckas popma 3anucu KOMIUIEKCHOTO yucia. KoMiiekcHbie
yHclia U KBaJpaTHbIE ypaBHEHUs. Bo3BeleHUE KOMILIEKCHOTO 4YHCia B CTEHEHb.
W3BrieyeHne KBaJpaTHOTO U KyOMUECKOTO KOPHS U3 KOMILJIEKCHOTO YHCIIA.

[TpousBoauas (294)

Omnpenenenre YMCIOBOW TOCIEIOBATEIbHOCTH, CIOCOOBI €€ 3aJaHus, CBOMICTBA.
[Tpenen YHCIIOBOM MOCIIEI0BATEIbHOCTH, CBOMCTBa CXOASIIUXCA
nocienoBareabHocTell. CymMmMa OECKOHEYHOW reomMeTpuuecko mporpeccun. Ilpemen
GbyHKIIMM Ha OECKOHEYHOCTH.

3amaun, MPUBOJAALIME K TIOHATUIO MPOU3BOJHOM, OMpeJesieHue MPOU3BOIHOM,
BBIUHCIICHHE MIPOU3BOIHBIX. [Tonsitue MIPOU3BOTHON n-ro MOPSAJIKA.
HuddepenunpoBanue cnoxuoit pyukuuu. JuddepenupoBanue obpaTHol QyHKIIHH.
VYpaBHenune kacatenbHOM K Tpaduky (yHkuuu. I[IpumeHeHHe TPOUZBOIHON IS
uccienoBaHus QyHKIMH Ha MOHOTOHHOCTh U SKCTpeMyMbI. [IpuMeHneHne mpou3BogHON
JUIS JTOKa3aTeNbCTBA TOXKJIECTB M HepaBeHCTB. l[locTpoenne rpadukoB (QyHKIHIL.
[IpumeHeHre MPOU3BOAHON Ui OTHICKAHHSI HAMOOJBIIET0 U HAUMEHBIIET0 3HaUYCHUN




HETpEepbIBHON (PYHKIIMM HA MPOMEKYTKE. 3ajaui Ha ONTUMH3ALIHUIO.

KombunaTopuka u BeposiTHOCTD (74)

[IpaBuno ymHoxenwus. IlepectaHoBkH U (akTopuanbl. BeiOOp HECKOIBKUX 3JI€MEHTOB.
Coueranus u pa3menienus. bunom Hetorona. Ciryuaiinbple cOOBITHS U X BEPOSTHOCTH.

10.

[ToBTOpeHne u cucrtemMarusanus y4eOHOTro
Marepuaiga Kypca  aiureopsl
MaTemaruieckoro ananmsa 10 kmacca (1149)

Ha4yall

OyHKIUN. Tpuronomerpudeckue YpaBHEHUS u METO /bl peuieHusl.

Tpuronomerpuueckue (opmyinbl. [IpousBonnas u ee npumenenue. KomOuHaTopHbie
3a/1a4H.

11.

HekoTopsie cBenenus u3 muanumeTpuu (124q)

VYriel U OTpE3KH, CBSA3aHHBIE C OKPYKHOCTBIO. PelieHune TpeyrosbHUKOB. TeopeMbl
Menenas n Yessl.

12.

Brenenue B crepeometpuro (39)

Hcropuss BO3HMKHOBEHMSI M pa3BUTHUsI reomMeTpuu. OCHOBHBIE TOHSITHUS M aKCHOMBI
cTepeoMeTpun (TOYka, MpsiMasi, IUIOCKOCTb, MPOCTPaHCTBO). IIpocTpaHcTBEeHHBIE
¢uryps! (ky0, mapajienenurnes, npu3Ma, nupamMuaa, UUINHIP, KOHYC, IIap).
MoienupoBaHre MHOTOTPAHHUKOB.

13.

[TapanienbHOCTH NPSAMBIX U MI0CcKOcTeH (161)

B3anMHOe pacnosiokeHue npsMbIX B IpocTpaHcTBe. [lapamienbHOCT NpsAMBIX B
npoctpanctBe. Ckpeniuparomuecss npsmbie. [Ipu3HaK CKpenMBarOmMXCA MPSMBbIX.
B3aunmHoe pacnonioxkenwe mNpAMOM W MIOCKOCTU. [lapamienbHOCTH mNpsSMON U
mIockocTH. [Ipu3Hak mapanaeabHOCTH NPSIMOM U IJTIOCKOCTH. B3auMHOE pacnoyioxkeHne
IBYX mockocte. [lapamienbHOCTh IBYX MtockocTel. [Ipu3Hak mapamienabHOCTH JBYX
minockocteil. [lapamnensHblii  mepeHoc. [lapamnenbHoe TPOEKTHPOBAHUE U €O
cBoiictBa. [lapamnensHble mpoekuu miockux ¢uryp. M3obpaxenue

IPOCTPAHCTBEHHBIX puUryp. CeyeHuss MHOTOTPAaHHUKOB

14.

[MeprieH MK YIAPHOCTD MPSIMBIX M TIOCKOCTEH
(174)

Yron Mexay npsMbIMH B mpocTpaHcTBe.  lleprieHauKyaspHOCTH

[lepneHuKynApHOCTH MPSAMOIL U MI0CKOCTH. [Ipr3HaK nepneHAUKYISIPHOCTH MPSIMO U

IpsAMBIX.

wiockocTd. OpToroHanbHOE NpoeKkTHpoBaHHWeE. [lIomane OpTOroHanbHOM NPOEKIUU
MHoroyrojpHuka. [lepnennukynsap u HakioHHas. Teopema o Tpex HepHeHIUMKYJIIpax.
Yron mexzay npsAMOM M IUIOCKOCTBIO. PaccrosHume Mexay Todkamu, NpPSMBIMH U
IIOCKOCTAMU.  JIByrpanHbil  yron. IlepnenmukyisspHocTs Iiockocred. [Ipusnak
NEPIEHAUKYJIIPHOCTH JBYX IUIOCKOCTEH. LleHTparabHOE NMPOEKTUpPOBAHUE.

N306paxeHue npoCcTpaHCTBEHHBIX (GUTYp B LIEHTPATBbHOMN MPOEKIUH.




15. MHuororpanauku (14u) MHororpasHsl€ yIiibl U UX CBOWCTBA. BBIMYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH.
Teopema Diinepa. [IpaBunbHbIe MHOTOTPAaHHUKH (TETpadap, KyO, OKTa’ap, UKOCAdIp,
noaexasp). *IlomynpaBuibHbIe U 3BE319aThIe MHOTOT DAHHUKHY.

16. [loBTOpenue u cucremaruszanus Marepuana | PemieHue 3agady Ha BBIYMCIEHHE U J0Ka3aTeNIbCTBO C HCIOJB30BAHHWEM H3YYEHHBIX

Kypca reomeTpun 10 xacca (64) dopmyn.  M3o0pakeHne  mpocTpaHCTBeHHBIX  ¢uryp. llocTpoeHue  cedeHMA
MHOTOT'paHHUKOB. [IpaBuIbHBIE MHOTOTPAHHUKHU. Pa3BEPTKM MHOTOTPAHHUKOB, IUITUH/I-
pa U KoHyca.

Marematuka 11 kiacc 6a30Bblii ypoBeHb
Ne HaumeHoBaHuUe pa3/iesioB U TeEM Conep:kanmne yueOHOro MaTepuaJia
n/n
1. BBonnoe nosTopenue (34) OyHKIUN. Tpuronomerpuueckue YpPaBHEHUSA u METO/IbI peLIeHus.
Tpuronomerpuueckue popmynsl. [IpousBogHas u ee npumenenune. KomOuHaTopHBIC
3aJauu.

2. Crenenn 1 kopHH. CTeneHHbIC QYHKIHH [ToHsiTHE KOpHSA N-0M CTENMEHH W3 ACUCTBUTENBHOTO umcia. DyHKIHUH y=\7_5 , UX

(154) cBoiicTBa u rpaduku. CBoicTBa KOpHS n-oit creneHu. [IpeoOpazoBaHne BhIpaKEHUH,
cojepkaux paaukansl. O000IIeHre MOHATHS O Mokaszarene creneHu. CTeneHHbIe
dbyHKIIMK, UX cBoiicTBa M rpaduku. HuddepeHmpoBaHue U HHTETPUPOBAHHE.
N3BrieueHne KOpHs n-il CTENIECHHU.

3. [TokazarenpHas U norapupmuyeckas | [lokazarenpHas Qynkuusi, e€ cBoiictBa u rpaduk. IlokazaTenbHble ypaBHEHUS U

byHkmn (224) HepaBeHcTBa. [lonstue norapudma. Jlorapudmuueckas ¢yHkus, e€ cBOWCTBa U
rpaduk. CpoiicTBa norapupmos. Jlorapudmuueckue ypaBHEHUS M HEPABEHCTBA.
JnddepenunpoBanme noka3zaTeJabHON U JorapudmMudeckoit QyHKIHI.

4. [TepBooOpa3nas u unterpain (74) [lepBooOpa3znas. Heonpenenenusiii uHTerpasn. OnpenesneHHbIl UHTErpai, ero

BBIUHCIICHHE U CBOMCTBA. Briuucnenue momaneit muockux ¢uryp. [Ipumepst
PUMEHEHUS UHTerpalia B (PU3HKeE.




DneMeHThl KOMOWHATOPHUKH, CTATUCTHKH U
TEOpUHU BeposiTHOCTEN (44)

Beposarnocts u reomerpus. HesaBucuMBIE IIOBTOPEHMsSI HCHBITAaHUW C  JBYMs
ucxonamu. CraTucTU4ecKue MeTo il 00padoTkn uHpopmanuu. ['ayccoBa KpuBas.
3aKoH OOJIBIINX YUCEIL.

VYpaBuenuss u  HepaBeHCTBa.  CHCTEMBI

ypaBHEHUU U HEpaBeHCTB (174)

PaBHocmiibHOCTh ypaBHeHUH. OOIIME METOIbI pPEHICHUS ypaBHEHHU. YpaBHEHHUE C
Monyinsamu. HMppannoHanbHble ypaBHeHHsA. Jloka3aTenbCTBO HepaBeHCTB. PelieHue
palMOHAIBHBIX HEPABEHCTB C OJHOW IniepeMeHHOW. HepaBeHcTBa ¢ MOIyIsIMH.
HppanunonanbHble HEPAaBEHCTBA. Y PAaBHEHUS U HEPABEHCTBA C JABYMs IIEPEMEHHBIMHU.
JuodanToBel ypaBHeHHs. CHCTEMBbl ypaBHEHUI. YpaBHEHUSI U HEPaBEHCTBA C
rapameTpamHu.

[ToBTOpEHUE M CHCTEMATU3ANUS Y4eOHOTO
MaTepualia Kypca anreOpsl W Hadal
MareMmarnueckoro aHanmsa 11 kmacca (164)

Crenenu u kopHu. CreneHHas, 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. Cl10KEHHE BEKTOPOB M YMHOXKEHHE BEKTOpA Ha YHCIO. YTOJ
Mexly BekTopamu. KosmmHeapHsle 1 KOMIUIaHApPHBIE BEKTOPBI.

Meton koopauHat B mpocTpancTse (114)

Koopaunatel cepeaunbl oTpe3ka. PopMmyna pacCTOSHHMS MEXAY JBYMS TOYKAMM.
VYpasuenue cheprl. Koopaunatel Bekropa. JnmmHa Bektopa. CkanspHoe mpou3BeIcHNE
BEKTOPOB. YpaBHEHUE IJIOCKOCTH B MPOCTPAHCTBE. YPABHEHHUE MPAMOUN B
IPOCTPAHCTBE.

10.

Hunmuuap, xonyc, map (1349)

Chepa m map. BzammnHoe pacronoxkenue chepsl u 1mIockoctd. KacarenpHas
IUIOCKOCTh. MHOTOTpaHHUKHM, BIUCaHHbIE B cdepy. MHOTOrpaHHUKH, OINKCAaHHBIE
okosno cdeprl. [wmunp, xonyc. IloBopor. ®urypsl BpamieHus. Brucanubeie wu
onucaHHble IMWIMHAPHL. CedyeHHs IUIMHApPA IUIOCKOCThIO. Jiuuic. Brucanubie u
onucanHble KoHychl. KoHnueckue cedenus. CUMMeTpHsl IPOCTPAaHCTBEHHBIX (GUTYD
(ueHTpanbHas, oceBasi, 3epKayibHas). JIBU)KEHUE MPOCTPAHCTBA, BUABI JABM)KCHUH.
DneMeHThl CUMMETPHUH MHOTOTPAHHUKOB M KpYIIbIX Ted. [Ipumepbl cummerpuu B
OKpY>KaIoIlleM MHUPE

11.

O6bemsI (154)

O6béM u ero cpoiicta. [Ipuniun Kasanbepu. @opmynbel 00bEMa napaienenunesaa,
npu3mbl, nupamuabl. @opmynsl 00bEMa MWIMHIpPA, KOHYCa, IIapa U €ro 4acTeil.
OtHomenue 00BEMOB MOAO0HBIX Tein. [lnomans MoBEpXHOCTH MHOTOTPAHHUKA.
DopMyJIbl IIONIAAN TOBEPXHOCTH LMIIMH]IPA, KOHYCA, I1apa U €ro YacTeu.




12.

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

Pemenne 3ala4 Ha BBIYUCIICHUC W JOKAa3aTCILCTBO C HCIIOJIb30BAHUCM H3YUCHHBIX
(dbopMyI1 U CBOMCTB.

Marematuka 11 kiacc yriy0JeHHbIi ypPOBeHb

No HaumeHoBaHue pa3/ie/ioB U TeM Conep:kanmne yueOHOr0 MaTepuaJia

n/n

1. BBonHoe noBTopenue (44) OyHKIUN. Tpuronomerpuueckue YpaBHEHUSA u METO/IbI peLIeHus.
Tpuronomerpuueckue dpopmynsl. [IpousBonnas u ee npumenenue. KomOunaTtopHbie
3a/1a4H.

2. Muorounenst (1049) MHorousneHsl OT OJTHOM U HECKOJIbKUX IepeMeHHbIX. Teopema besy. Cxema ['opHepa.
CUMMETPHUYECKHUE U OJTHOPOHBIE MHOTOWICHBI. Y PaBHEHHS BBICIIUX CTEICHEH.

3. Crenenn u kopHu. CreneHHbIe QYHKIUNI [TonsiTue KOpHS N-O¥ CTENEeHW W3 JEHCTBUTENBHOTO uymciia. DyHKIHUH y=\i/_5 , UX

(244) cBolicTBa U rpaduku. CBolcTBa KOpHS n-oi cteneHu. [IpeoOpazoBaHmre BhIpaKEHUH,

cojepkaux paaukanel. O0oOeHre MOHATHS O TMoKa3aTene cTeneHd. CTerneHHbIe
byHKIIMK, BX cBoWcTBa M rpaduku. J(uddepeHnrpoBanne u UHTErPUPOBAHUE.
N3BrieueHne KOpHs n-il CTENICHHU.

4. [TokazarenpHast U norapupmuyeckas | [lokazarenpHas dynkius, e€ cBoiictBa u rpaduk. [lokazarenbHble ypaBHEHUS H

¢bysakuun (314) HepaBeHcTBa. [lonarue norapudma. Jlorapudmuueckas Qynkuus, e€ cBoiicTBa H

rpaduk. CoiictBa norapudmos. Jlorapudmuueckue ypaBHEHHs] U HEPABEHCTBA.
JnddepenunpoBane noka3zaTeJabHON U JorapupmMudeckoit QyHKIHi.

5. [TepBooOpa3nas u unterpai (94) [TepBooOpa3znas. Heompenenenusiit unTerpan. OmnpenencHHBIH HWHTETpal, €ro
BBIUMCIICHHE W CBOWCTBA. Bhlumcienue miomanei muockux ¢uryp. [Ipumeps
NPUMEHEHUS UHTerpaa B pusmke.

6. DneMeHThl KOMOMHATOPUKH, CTATUCTHUKU U | BeposiTHOcTh u reomeTpusa. HesaBucHMBblEe TOBTOPEHHSI HCIBITAHUA C JIBYMSA

Teopuu BeposTHocTel (9u)

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




3aK0H OONBIINX YUCE.

VpaBuenuss u  HepaBeHCTBA.  CHCTEMBI

ypaBHEHUI U HEpaBeHCTB (334)

PaBHocmibHOCTD ypaBHeHMM. OOIIME METOAbl pElICHUs YpaBHEHUM. YpaBHEHUE C
Monyismu. MppanuonansHble ypaBHeHHs. JloKa3aTenbCTBO HEpaBeHCTB. PemeHue
palMOHAIBHBIX HEPABEHCTB C OJHOW mepeMeHHOW. HepaBeHCTBa ¢ MOIYyIsMH.
HppanunoHnanbHble HEPABEHCTBA. Y PABHEHUS U HEPABEHCTBA C ABYMsI IIEPEMEHHBIMHU.
HuodantoBel ypaBHeHHs. CHCTEMBI ypaBHEHHA. YPaBHEHUS M HEPABEHCTBA C
napameTpamH.

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

Muorounensl. Crenenu u kopHu. CreneHHasi, Mokas3aTeiabHas M Jorapudmuueckas
¢yukuuu. IlepBooOpa3Hass W uHTerpan. YpaBHEHHS, HEPAaBEHCTBA, CHUCTEMBbI
YpaBHEHUH U HEPABEHCTB.

BexTops! B ipocTpancTBe (64)

[IpssMmoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE. BEKTOpsl B MpOCTpaHCTBE.
PaBenctBo BexkTOpoB. CII0’KEHHE BEKTOPOB M YMHOXKEHHE BEKTOpAa Ha YHUCIO. YTOJI
MeX 1y BeKTopaMu. KoJinmmHeapHble B KOMITAHAPHBIE BEKTOPBI.

10.

Meton koopauHaT B mpocTpancTse (154)

Koopaunatsl cepennsbl oTpe3ka. PopMmynna pacCTOSHUS MEXAY JIBYMS TOYKaMHU.
VpaBuenne cohepei. Koopaumnatel BekTopa. J[mmHa  Bektopa.  CramsipHOE
IIPOU3BE/IEHNE BEKTOPOB. Y paBHEHHE IIJIOCKOCTH B MIPOCTPAHCTBE. Y PaBHEHUE
MPSIMOM B MPOCTPAHCTBE.

11.

Hunmuuap, konyc, map (1649)

Chepa wm map. Bzammuoe pacmonoxenue cdepsl U T1uiockoctd. KacarenpHas
IUIOCKOCTh. MHOTOTpaHHMKH, BIUCaHHbIE B cdepy. MHOTOTpaHHUKH, ONMUCAHHbBIE
okoio cdepsl. [umuaap, xonyc. IloBopor. ®durypsr BpamieHus. Brnucannbsie u
onucaHHble HUIMHAPBEL. CeueHus IWIMHApPA IJIOCKOCThIO. Jiuuiic. Brucanuele u
onucanHble kKoHycbl. Konnueckue ceueHusi. CUMMeETpuUsi IPOCTPAHCTBEHHBIX (PUTyp
(ueHTpanbHasi, oceBas, 3epKaibHas). J[BKeHNe MPOCTPAHCTBA, BUABI IBHKCHHIA.
DneMeHThl CUMMETPUM MHOTOTPAaHHUKOB W Kpyriblx Ten. [Ipumepsl cummerpuu B
OKpY>KaIoIlleM MHUpE

12.

O6bemsl (174)

O6béM u ero cpoiictBa. [Ipunuun Kapansepu. @opmynsl 00bEMa napaienenunesaa,
npu3Mbl, nupamuiel. Qopmysabsl 00bEMa IMIMHIpPA, KOHYCa, IIapa M €ro 4acTei.
OtHomeHue 00bEMOB NOO0OHBIX Ten. [lnomans MOBEpXHOCTH MHOTOTPaHHHKA.
DopmMyIibl IJI0MIAIM TOBEPXHOCTH HWIMHAPA, KOHYCA, 11apa U €ro 4yacTel.

13.

HOBTOpCHI/Ie n CHUCTCMaTHU3aluAa y‘IC6HOl"O

MaTepuana  Kypca reomerpuu 11 kiacca
(144)

Pemienue 3a7a4 Ha BBIYMCIICHHWE M JOKA3aTENbCTBO C HCIOJIb30BAaHHEM H3YyYEHHBIX
(dopMyI1 U CBOMCTB.




TEMATHYECKOE IINIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMbBIX HA OCBOEHHUE KAXKJIOH

TEMBL.
10 kaace
Neni/m | Tema ypoka Koa-Bo Kou-Bo yacos
4acoB yriay0JieHHbIH
0a30BbIii YPOBeHb
YpPOBEHb
1. Pa3jesn BBOHOTO MOBTOPEHHUS 3 3
11 [ToBTOpeHue marepuana 7-9 kaaccos 2 2
1.2 Bxonnas koHTposbHas paboTa 1 1
2. Paznen: JleiictBuTe/IbHBIE YHCIA 0 12
2.1 HarypanbHbIe 1 1ienbIe uncia - 3
2.2 PanmonansHble yncia - 1
2.3 HpparnmonanbHbie yrcia - 2
2.4 MHO€ECTBO NENCTBUTEIILHBIX YHCEI - 1
2.5 Mopynbs AeHCTBUTEIBLHOTO YHCIIa - 2
2.6 KontponbHas padoTa nmo teme «/leficTBUTENbHBIE YnCTIay - 1
2.7 MeToa MaTeMaTHUeCKOW MHTYKITUN - 2
3. Pa3nen: YucinoBbie QyHKIHH 6 10
3.1 Omnpenenenre YMCIOBON (DYHKIIMM B CTIOCOOBI €€ 3a1aHMs 2 2
3.2 CaoiicTBa GyHKITUH 2 3
3.3 [Tepuoauueckue GyHKIIIN 1 1
3.4 Ob6patHas QpyHKIUS 1 2
3.5 KonTposbHas padota no reme «UucnoBsie QyHKITUN - 2
4, Pa3nen: Tpuronomerpuyeckue pyHKUMH 18 24
4.1 YucnoBas OKpYKHOCTb 2 2
4.2 UucnoBast OKpYyKHOCTh Ha KOOPAMHATHOM MJIOCKOCTH 2 2
4.3 KonTtponsHas padora no reme «Hucnossle GyHKIUU. YnCI0Bask OKPY>KHOCTbY 1 -




4.4 Cunyc 1 kocuHyc. TaHT€HC U KOTaHT'€HC 2 3
4.5 Tpuronomerpuueckre GyHKIIMHA YHCIOBOTO apryMEHTa 2 2
4.6 Tpuronomerpudeckre GyHKIMH YTIIOBOTO apryMeHTa 1 1
4.7 ®ynknuu y= Sin X, y = COS X, UX CBOMCTBA U rpaduKH 3 3
4.8 KonTtposnsHast padora o teme «Tpuronomerpudeckue GyHKIum» - 1
4.9 [Moctpoenue rpaduka dynkiuun y = mf(x) 1 2
4.10 [Toctpoenue rpaduka Gpynkuuu y= f(kx) 1 2
4.11 I'padux rapMOHHYECKOTO KOJICOAHMS - 1
4.12 Oynkumu y = tg X, y = Ctg X, ux cBoicTBa U rpaduKu 2 2
4.13 KonTpomasHas padota o reme «TpuroHoMerpuueckue GyHKIMI» 1 -
4.14 OOpaTHbI€ TPUTOHOMETPUYECKUE PYHKIIUN - 3
5. Paznen: Tpuronomerpuueckue ypaBHeHHs 9 10
5.1 [IpocTeimme TPUroHOMETPUIECKUE YPAaBHEHUS 5 4
5.2 MeTo1pl pelieHrs TPUTOHOMETPUYECKUX YPaBHEHUN 3 4
5.3 KonTposbnas padota 1o reme « TpUroHoMeTpuuecKue ypaBHEHHUS 1 2
6. Paznen: IIpeoGpa3oBanue TPUTOHOMETPUYECKUX BhIPAKEHUH 12 21
6.1 CuHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apT'yMEHTOB 2 3
6.2 TaHreHC CyMMBI ¥ pa3HOCTH apTyMEHTOB 1 2
6.3 DopMyITbl IPUBEICHUS 2 2
6.4 dopmyItbl ABOMHOTO aprymMeHTa. @opMyibl MIOHWKEHUS CTETICHH 2 3
6.5 [IpeoOpazoBaHusi CyMM TPUTOHOMETPUYECKUX (DYHKIIMI B IIPOU3BEICHHE 2 3
6.6 [IpeoOpazoBaHue MPOU3BEACHHUS TPUTOHOMETPUIECKUX (DYHKIIHA B CYMMY 1 2
6.7 ITpeo6pazoBanue BeipakeHus Asin X + B cos x k Buay C Sin (x + 1) 1 1
6.8 MeTopl peleHus] TPUTOHOMETPUICCKUX YPaBHEHUM - 3
6.9 KontponbHas padota o teme «IIpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKCHUI 1 2
7. Paznen: Kommiekcublie yucia 0 9
7.1 KomrutekcHbie yncina v apuMeTHIeCKHe onepalui Haj HUMHA - 2
7.2 KomrnekcHpie uncna 1 KOOpJAHUHATHAS TII0CKOCTh - 1
7.3 Tpuronomerpudeckas ¢popma 3aucy KOMIUIEKCHOTO YK CIIa - 2
7.4 KoMrnekcHele uncia 1 KBaJIpaTHBIE YPaBHEHHUS - 1
7.5 Bo3BeneHne KOMIUIEKCHOTO 4YHcia B CTeleHb. V3BiedeHue KyOMYecKOro KOpHS U3 | - 2

KOMIIJICKCHOT'O YHUCJia




7.6 KonTtponsHas padora no reme «KomruiekcHbIE YrCia - 1
8. Pa3nesn: IlponzBoanasn 24 29
8.1 YucnaoBble NOCIEI0BATEIBHOCTH 1 2
8.2 [Ipenen yncOBOM MOCIEIOBATEIIEHOCTH 1 2
8.3 [Mpenen dynkmn 2 2
8.4 Onpenernenne MPOU3BOTHOM 2 2
8.5 Brrunicnenue npou3BoaHbIX 4 3
8.6 HuddepenunpoBanue cnoxnoit pynkiun. uddepenumupoanne o0paTHON GYHKITHH 2 2
8.7 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINN 2 3
8.8 KonTtponsHast paborta o reme «BeraucieHue mponu3BOIHBIX)» 1 2
8.9 [IpumeHeHre TPOW3BOMHOW JUIS WCCIeNOBaHHWS (YHKIMH Ha MOHOTOHHOCTh | | 3 3
AKCTPEMYMBI
8.10 [Toctpoenue rpagukoB HyHKIHN 2 2
8.11 HaxoxaeHre HanbobIINX 1 HAUMEHBIINX 3HaYeHUH (yHKIIMH 4 4
8.12 KonTpossHas pabota o reme «IIponsBoanasn» - 2
9. Pa3nen: KomOunatopuka u BeposiTHOCTh 4 7
9.1 [TpaBuno ymuoxenus. Kom6unatopueie 3aaaun. [lepecTanHoBku U aKTOpHAITBI 1 2
9.2 Br160p HecKONBbKUX AIeMeHTOB. bruHOMHabHBIE KOAhDUITHEHTHI 1 2
9.3 CrnyuaiiHple COOBITHS U BEPOSITHOCTH 2 3
10. Pa3en moBTOpeHnsi U CHCTEeMATH3AlMH Y4eOHOro Marepuaja Kypca ajareopst m | 11 11
HaYyajla MaTeMaTH4YecKoro ananausa 10 kiacca
10.1 Pemenue 3amau o teme «I"padyku TPUTOHOMETPUISCKUX (QYHKITUI 1 1
10.2 Pemenue 3amau o reme « TpuroHOMeTpuUYECKUE YpaBHEHUS 2 2
10.3 Pemenue 3amau o reme «IIpeoOpazoBanre TPUTOHOMETPHYECCKUX BBIPAKCHHI 2 2
10.4 Pemenue 3amau o reme «lIpumeneHne mporu3BOTHOM» 2 2
10.5 Hrorosas koHTposIbHas paboTa 1 1
10.6 Pemenue 3aau mo BceMy Kypcy aiareOpbl U Havasl aHaau3a 3 3
11. Pa3nen: HekoTopble cBeleHHUsT U3 IUIAHUMETPUH 0 12
111 VYTl U OTpe3KH, CBA3aHHBIE C OKPYKHOCTBIO - 4
11.2 Pemenue TpeyroiabHUKOB - 4
11.3 Teopemsr Menenas u Yessl - 2
114 Onnunc, runepboia u napadosa - 2




12. Pa3nen: BBeneHue B cTepeoMeTpHIo 3 3
121 [Ipenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUU 1 1
12.2 Hekotopsie cneacTBust U3 akCHOM 1 1
12.3 Pemrenne 3a1a4 Ha NpUMEHEHUE AKCUOM CTEPEOMETPUH U UX CIIEICTBUI 1 1

13. Pazgea: Ilapaniie1bHOCTH NPAMBIX U IIOCKOCTEM 15 16
13.1 [MapannenbHbie IpsMbIe B IpocTpaHcTBe. [lapamienbHOCTh TpeX MpsSMBIX 1 1
13.2 [MTapannenbHOCTh TPSIMOM U MIIOCKOCTH 1 1
13.3 Pemenue 3amau o teme "IlapaymuieIbHOCTB MPSIMOI M TIOCKOCTH" 1 1
13.4 Pemenue 3anau no teme "llapannenbHOCTh IpSIMOM M IJIOCKOCTH" 1 1
13.5 CkpermBaronmecs mpsmbie 1 1
13.6 VYTIIBl ¢ COHANPABIEHHBIMU CTOPOHAMU. YTOJI MEXy IPSIMBIMU 1 1
13.7 Pemenne 3anau mo teme "B3anMHOe pacmnojiokeHHe MpsIMBIX B INpocTpaHcTBe. Yroa | 1 1

MEXKy ABYMs IpsIMbIMU"
13.8 KonTtposnsHast pabota no teme "Akcuomsl crepeoMerpuu. Bzaumuoe pacnonoxenue | 1 1
MPSIMBIX, TIPSMOM U TUIOCKOCTH"
13.9 [TapamiensHbIe MIIOCKOCTH 1 1
13.10 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH 1 1
13.11 Tetpasap 1 1
13.12 [Tapannenenunes 1 1
13.13 CpoiicTBa mapasiesenurneia 1 1
13.14 3ajaun Ha MMOCTPOCHUE CEUCHUN 1 1
13.15 KontponbHas padota o reme "Terpasap. [lapamnenenumnen” 1 1
13.16 Pemenue 3amau o teme «llapaynenbHOCTh NPSIMBIX U TNIOCKOCTEH» - 1

14, Pa3nen: IlepneHauKyJISAPHOCTDh NPAMBIX H IJIOCKOCTEH 17 17
14.1 [TepnieHUKyIISIpHBIE TIPSMBIE B TIPOCTPAHCTBE 1 1
14.2 [TapannensHble npsiMble, MEPIEHANKYISPHBIE K MIIOCKOCTH 1 1
14.3 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMOU U MJIOCKOCTH 1 1
14.4 Teopema o npsMOiA, EPIEHIUKYIIPHOH K IMITIOCKOCTH 1 1
14.5 Pemenue 3a1a4 Ha NepNeHIUKYISIPHOCTD IPSIMOU U TIJIOCKOCTH 1 1
14.6 PaccrostHue ot ToukH 10 MI0CcKOCTH. Teopema o TpEX NeprneHIuKyIsIpax 1 1
14.7 PaccrostHue ot Touku 10 m1ockocTH. Teopema o TpEX NeprneHIuKyIsapax 1 1
14.8 VYroa Mexay nIpsAMOH U INIOCKOCTBIO 1 1




14.9 Yrois Mexay IpsiMOM U INIOCKOCTBIO 1 1
14.10 Pemenue 3amau no teme «lleprneHauKkynasp M HakIOHHBIE. YTos MeXIy npsMod u | 1 1
IUIOCKOCTBION
14.11 Pemenue 3amau no teme «llepneHaukynsp M HakJIOHHbIE. YTod Mexay npsamod u | 1 1
TUIOCKOCTBIO)
14.12 JIByrpaHHbIi yroi 1 1
14.13 [Ipu3Hak nepneHAuKyIsPHOCTH ABYX IIJIOCKOCTEN 1 1
14.14 [IpsAMOYTroIBHBIN NapajuIeIenuIe ] 1 1
14.15 Tpexrpanssiid yroia. MHOrorpaHHslii yrosu 1 1
14.16 KonTposabHas pabota no reme "llepneHauKyIsIpHOCTh IPSIMOU U IIIOCKOCTH" 1 1
14.17 Pemenue 3aga4 Ha HAXOXKJAECHUE YIIIOB MEXKY TPSIMOU M IMIOCKOCTBIO 1 1
15. Pa3zjnen: MHororpaHHuku 12 14
15.1 [TonaTHE MHOTOTpaHHUKA 1 1
15.2 I'eomerpuueckoe Teno. Teopema Ditnepa - 1
15.3 [Tpuzma 1 1
15.4 [Ipoctpancrsennas Teopema [Tudaropa - 1
15.5 [Mupamuna 1 1
15.6 [IpaBunbHas nmupamuaa 1 1
15.7 VYceu€Hnas nupamuga 1 1
15.8 CummeTpus B IPOCTPAHCTBE 1 1
15.9 [TonsaTHE TPaBUILHOTO MHOTOTPAHHUKA 1 1
15.10 DNeMEHThl CAMMETPHUH TIPABMIIBHBIX MHOTOTPAHHHUKOB 1 1
15.11 Pemenne 3amau no reme «lIpaBuibHbIC MHOTOTPAaHHUKH 2 2
15.12 KontponbHas padoTa no teme "MHOrorpaHHUKH" 1 1
15.13 Pemenue 3amau mo reme « MHOTOTpaHHUKI 1 1
16. Pa3nesn noBTOpEeHNs M CHCTEMATH3ANMM Y4e0HOro MaTepuasa Kypca reomerpuu 10 | 5 6
KJjiacea
16.1 Pemrenne 3amay mo reMe « AKCHOMBI CTEPEOMETPHH U MIX CIICICTBHS 1 1
16.2 Pemenue 3amau o reme «llapanenbHOCTh IPSIMBIX U TNIOCKOCTEH» 1 1
16.3 Pemenue 3anaq no teme « [lepneHANKyYISIpHOCTD NPSAMBIX U INIOCKOCTEN 1 1
16.4 Pemrenue 3apau no reMme «MHOTOTpaHHUKI 1 1
16.5 Pemenue 3anaq kypca reomerpuu 10 kiacca - 1




| 16.6 | OGo6maromumii ypok [ 1 [ 1
11 kaace
Nen/m | Tema ypoka KoJu-Bo KoJu1-Bo yacos
4acoB yIJ1y0JIeHHbIH
0a3oBbIii YPOBEeHb
YPOBEHb
1. Pa3jaen BBOAHOIO MOBTOpPEHUs 3 4
1.1 [ToBTOpenue marepuana 10 kmacca 3 3
1.2 Bxoanas koHTpoOJIbHAsS paboTa - 1
2. Pa3nen: MHOro41eHbI 0 10
2.1 MHorousneHs! OT OAHOW TEPEMEHHON - 3
2.2 MHorousieHbl OT HECKOJIbKHX MePEMEHHBIX - 3
2.3 VYpaBHEHUS BBICIIUX CTETICHEH - 3
2.4 KonTtponbHas padoTa mo Teme « MHOTOUYJIEHBI» - 1
3. Pa3nen: Crenenu u kopHu. CTteneHHble QyHKIHHU 15 24
3.1 [TonsaTHE KOpHSA N-i1 CTETICHU U3 ICUCTBUTEIILHOTO YUCIIA 2 2
3.2 OYHKIMH BUIA y=\0 , HX CBONCTBA  TpauKy 2 3
3.3 CBoiicTBa KOPHS M- CTETICHU 2 3
3.4 [IpeoOpazoBaHue BBIpaKEHUH, COACPIKAIINUX PATUKATIBI 3 4
3.5 KontponbHas padota mo teme «CTEIeHH U KOPHM» 1 2
3.6 [ToHsaTHe cTenenu ¢ JTF0OBIM PallMOHAIBHBIM TTOKa3aTeIeM 2 3
3.7 Crenennsie GyHKIIMH, UX CBOMCTBA U rpaduKu 3 4
3.8 N3BnedeHne KOpHEH U3 KOMIUIEKCHBIX YHCEIT - 2
3.9 Kountponsnas pabora no teme «CTeneHHble GYHKIIMI - 1
4, Pa3nen: Iloka3zarenbHas u Jorapupmuydeckasi QyHKIUMU 22 31
4.1 IToxa3zaTenbHast pyHKIMS, €€ CBOMCTBA U rpaduK 3 3
4.2 Iloxa3zarenbHble ypaBHEHUS 1 3
4.3 Iloxa3zarenbHbIe HEPABEHCTBA 2 2




4.4 Kontponenast padora nmo teme «llokazarenbnas ¢pynkuus. Ilokasarenbueie ypaBHenus u | 1 -
HEPaBEHCTBA»
4.5 [Tonsitue norapugpma 1 2
4.6 Jlorapudmuueckasi QyHKIH, €€ CBOHCTBA U rpaduk 2 3
4.7 KonTtponsHas padora o reme «IlokazarenpHas u morapupmudeckas GyHKIAN - 2
4.8 CoiicTBa jorapru(mMoB 2 4
4.9 Jlorapugmuueckie ypaBHEHHUS 3 4
410 | KonrpompHas padora o teme: «Jlorapupmudeckas ¢pynkius. Jlorapupmudeckne ypaBaenus» | 1 -
411 | JlorapudmMuyecKkre HepaBEeHCTBA 3 3
412 | duddepenmpoBanme NOKa3aTeIbHON U JOTapuPMIUUECKON QyHKIIUH 2 3
4.13 | KonrtpompHas padora o teme «CBoiicTBa IorapumMoB» 1 2
5. Paznen: IlepBooOpa3nasi u MHTerpaJ 7 9
5.1 [lepBooOpa3Hast 1 HEOTIpeIeIEHHBIN HHTETpal 3 3
5.2 OmnpeneneH bl HHTETPAT 3 5
5.3 KonTtponbHas padota o teme «IlepBooOpa3Has u HHTETpa» 1 1
6. Paszpen: JieMeHTHI TEOPUHM BEPOATHOCTEH M MATEMATHYECKOM CTATHCTHKH 4 9
6.1 BepostHOCTE U TEOMETpHS 1 2
6.2 HesaBucumpie MOBTOPEHNUS UCTIBITAHUHN C IBYMS MCXOIaMU 1 3
6.3 Crartuctuueckre MeTOJbl 00padoTKH HHGOPMAITUI 1 2
6.4 ["ayccoBa kpuBasi. 3aK0H OOJIBIIMX YHCEIT 1 2
7. Pa3nen: YpaBHeHusi u HepaBeHcTBa. CHCTeMbl ypABHEHUIT U HEPABEHCTB 17 33
7.1 PaBHOCWIIBHOCTD ypaBHEHHI 2 4
7.2 OO01re METO bl pelieHusT ypaBHEHHI 3 3
7.3 PaBHOCHIIBHOCTD HEPaBEHCTB 3 3
7.4 YpaBHEHHUs 1 HEPABEHCTBA C MOIYJISIMHU - 3
7.5 KonTposbHas paboTta o Teme «YpaBHEHUSI U HEPABEHCTBA - 2
7.6 UppanmoHnansHble ypaBHEHHUS U HEPABEHCTBA - 3
1.7 VYpaBHEHUs U HEPABEHCTBA C JBYMs IEPEMEHHBIMHU 1 2
7.8 JlokaszaTenbCTBO HEPABEHCTB - 3
7.9 Cucremsl ypaBHEHUN 3 4
7.10 KonTposnpHast padora no reme «CucteMbl ypaBHEHHH 1 HEPABEHCTBY 2 2
7.11 3aza4u ¢ napameTpaMmu 3 4




8. Pa3fes nOBTOpPeHHA M CHCTEMATH3AIMM Y4eOHOr0 MaTepHualia 3a Kypc ajaredpsl 1 Hayaja | 16 16
anaau3a 11 kiacca
8.1 Pemrenue 3axau no reme « MHOTOUICHBI» 2 2
8.2 Pemenue 3amau o teme «Crenenu u kKopHU. CTeNeHHbIE (PYHKIIMN 2 2
8.3 Pemenue 3amau no teme «IlokazarensHas u jorapudmMudeckas GyHKIAN 2 2
8.4 Pemenwue 3amad o Teme «IlepBooOpa3Hast M HHTETpaID» 2 2
8.5 Pemenue 3aia4 no Teme «1IEMEHTHI TEOPUU BEPOSTHOCTEW U MATEMAaTUUYECKON CTATUCTUKI 2 2
8.6 Pemenue 3amaq mo Teme «YpaBHeHUs U HepaBeHCTBA. CHCTEMBI ypaBHEHUI 1 HEPABEHCTBY 2 2
8.7 Permrenune TeCTOBBIX 3aMaHNi 4 4
9. Paznen: BekTopsl 6 6
9.1 [Tonatne BexkTOpa. PaBeHCTBO BEKTOPOB 1 1
9.2 CrnosxeHue v BbrunTaHue BeKTopoB. CymMMa HECKOJILKUX BEKTOPOB 1 1
9.3 YMHOKEHHE BEKTOPa Ha YUCIIO 1 1
94 Kommranapusie BekTopsl. [IpaBuiio mapamienenumnena 1 1
9.5 Pasnosxenne BekTOpa o TPEM HEKOMILJIAHAPHBIM BEKTOpaM 1 1
9.6 KonTtponsHast padota o Teme "BekTopsl B mpocTpaHcTBe" 1 1
10. Pa3nen: Meroa KOOpAHHAT B IPOCTPAHCTBE 11 15
10.1 [IpsiMoyropHas cUCTEMa KOOPJUHAT B TPOCTPAHCTBE 1 1
10.2 Koopaunats! BekTopa. CBs3b MEXKy KOOPIMHATAMH BEKTOPOB U KOOPJUHATAMHU TOUEK 1 3
10.3 [IpocTeiimme 3a1aun B KOOpAMHATAX 1 3
104 VYrou mexay Bekropamu. CKaJIIpHOE TIPOU3BEACHHE BEKTOPOB 2 2
10.5 Brruncienue yrioB Mexay NpSMbIMU U TUIOCKOCTSIMHU 2 2
10.6 JIBmkenus. Pemrenue 3amad mo Teme «/IBHKESHHS 2 2
10.7 Pemenue 3amau mo reme «MeTox KOOpAWHAT B POCTPAHCTBE 1 1
10.8 Kontponbaast pabora 1o teme «CkansipHOE NPOU3BEIACHHE BEKTOPOB B mMpocTpaHcTee. | 1 1
JIBHOKECHUS
11. Paznen: Huannap, koHyc, map 13 16
11.1 [Tonsarue numuaapa. [Tnomans NToOBEpXHOCTH WIHHIpa. Perienue 3ama4u 3 3
11.2 [Tonsitue konyca. Ilnomnans MOBEpXHOCTH KOHYCA 2 2
11.3 Y cedeHHBI KOHYC 1 1
11.4 Coepa. YpaBHeHue chepsl 2 1
115 B3anmMHoe pacrosioxkeHue chepsl U MI0CKOCTH 1 1




11.6 KacarenbHast mmockocTs K chepe 1 1
11.7 [Tnomans chepsr 1 1
11.8 Pasuble 3a1a4n Ha MHOTOTPaHHMKY, IWJIMHJIP, KOHYC U LIap - 3
11.9 O6o06uienne u pernreHne 3a1a4 1mo teme ««Lummaap, Konyc, mapy» 1 2
11.10 KonTponbnast pabota no teme «{ununap, Konyc, map» 1 1
12. Pa3nen: O6bembl 15 17
12.1 [Mousitre 0obeMa 1 1
12.2 OOBeM MPsIMOYTOJILHOTO TapalIesIeuIeaa 1 1
12.3 O6beM IpsIMOM MPU3MBI 1 2
12.4 O6bem muIMHIpa 1 1
12.5 Brruucnenue 00beMOB TEN ¢ TOMOIIIBIO OTIPEICTIEHHOTO UHTErpaja 1 1
12.6 O06beM HaKJIOHHOM NMPU3MBI 1 1
12.7 O6bem TupamMuIbI 1 1
12.8 O0Bem KoHyca 1 1
12.9 Pemenue 3a1a4 Ha BBIUMCICHHE 00BEMOB ITPH3MBI, TUPAMU/IBI, IIWIIUHIPA, KOHYCa 2 1
12.10 | O6wem mapa 1 2
12.11 O0beM IapoBOTO CErMEHTA, IMAPOBOTO CJIOS M IMIAPOBOTO CEKTOPA 2 2
12.12 [Tnomane chepor 1 2
12.13 Kontponbhas padota mo teme «OObeMbD» 1 1
13. Pa3nen noBTopeHuss U CHCTEeMaTH3alMU y4eOHOro mMaTepuaja 3a Kypc reomerpum 11 | 7 14
KJjiacca
13.1 Pemenue 3agaud mo Teme «MeToa KOOPAMHAT B IPOCTPAHCTBE 2 3
13.2 Pemenne 3amau o reme «{umuuap, koHyc, mapy 2 3
13.3 Pemtenue 3amay no reme «O0BEMBI» 2 3
13.4 Pemtenue TecTOBBIX 3a0aHUI 1 5

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
JAnpakTudeckue MaTepuaIbl

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



o ~No o

10.

11.

B.W. I'mu3bypr MaremaTtuka. AnreOpa u Hadana maremarndeckoro ananmsa. 11 kmacc. Konrponbsneie pabotel. bazossriit ypoBenb. ®I'OC. - M.:
Mmuemosuna, 2019.

JILA. AnekcanapoBa MaremaTtuka. AnreOpa W Hadana maremarndyeckoro ananmsa. 10 xmacc. CamocrositenbHble paboThl. ba3oBbIli ypOBEHbD.
®I'OC. - M.: Muemo3suna, 2019.

JILA. AnexkcangpoBa Maremaruka. Anrebpa m Hadajna Marematuueckoro aHaimsa. 11 kmacc. CamocrositenbHble paOoThl. ba3oBblil ypoBEHD.
®I'OC. - M.: Muemo3suna, 2019.

M.A. Nuenckas ['eomerpus. Camocrositensabie padoThl. 10 kinace. ba3oserii yposens. — M.: [Ipocsemenue, 2019

M.A. Nuenckas ['eomerpus. CamocTositensHbie padoThl. 11 kimace. ba3ossrit ypoBens. — M.: [Ipocsemenue, 2019

M.A. Nuenckas 'eometpusi. Kontpossusie padoTsl. 10-11 kinaccer. ba3ossrit ypoBens. — M.: [Ipocemenue, 2019

B.W. I'mu30ypr Marematuka. Anredpa u Hadyaia MaTeMatudeckoro ananmsa. 10 xmacc. Kontposbabie paboThl. ba3oBslii 1 yriayOieHHBIH yPOBHU.
®I'OC. - M.: Muemo3suna, 2019

B.1. I'muz0Oypr Marematuka. Anrebpa 1 Hayana MaTemaTuueckoro ananusa. 11 kimacc. KoutponsHbie paOoThl. ba3oBblil v yriryO/eHHbIH YpOBHH.
®I'OC. - M.: Muemo3una, 2019

JI.A. AnexcannpoBa MaremaTrka. AnreOpa u Hadajna Matemarndeckoro aHanmsa. 10 kimacc. CamocTosiTensHbIe padOThl. ba3oBbIi 1 yriTyOJIeHHBIH
ypoBHH. ®T'OC. - M.: MHemo3uHa, 2019

JILA. AnekcanapoBa MatemaTtuka. Anrebpa u Hadana MmaTematudeckoro aHanmsa. 11 kimace. CamoctostenbHabie paboThl. ba3oBblil U yriyOneHHBIH
yposHu. ®T'OC. - M.: Muemo3una, 2019

MeTtoauyeckue mocoous JAJsi y4uTe s

1.

2.

3.

A.I'. MopnkoBuu Maremarrnka. Anrebpa W Hadajga mMareMmarmueckoro ananm3a. 10 kmacc. ba3oBelii M yriyOJIeHHBIH YpOBHH. MeToaMUYeCcKOe
nocobwue s yautens. M.: Muemosuna, 2019

A.I'. MopnkoBuu Maremaruka. AnreOpa ¥ Hauana mareMatrudeckoro ananusa. 11 kmacc. bazoBelil u yrmyOsieHHbIH ypoBHU. MeToauueckoe
noco6ue a1 yuurens. M.: Muemosuna, 2019

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

HNuTepHer-pecypcsl:

1.
2.

https://lecta.rosuchebnik.ru O6pazoBatensnas miarpopma LECTA — onnaitn 00pa3oBaTeIbHBIN IPOEKT.
http://fipi.ru «denepanbHBIl HHCTUTYT MEAArOTMYECKUX U3MEPEHHI»


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

http://school-collection.edu.ru Exunast kosekiust udpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://www.math.ru CaiiT mocsiiieH MaTeMaTuke (1 MaTeMaTHKaM).

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

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

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

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

O N kW

Texnnuyeckue cpeacTBa U y4eOHO-1a00paTOPHOE 000PYy/A0BaAHUE:

— aBTOMaTU3UPOBAHHOE paboyee MECTO YUUTENS C IEPCOHATBLHBIM KOMIIBIOTEPOM;

— MYJIBTUMEAUIHBIN IPOEKTOP;

— DKpaH;

— IUTAHIIETHI U1 00yJaromuXcs;

— KOMIUIEKT HHCTPYMEHTOB: JINHEHKA, TPEYTr OJIbHUKH, IIUPKYJIh; HA0Op TeoMeTpruecKkux puryp;
— 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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