IMPUJIOKEHMUME K OOII COO (B coorBercTBUM ¢ POOII)
MHUHHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJIEPAIIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Kasy:kckoi o0/1actu
KupoBckas palioHHasi aAMUHUCTPALUA

MKOY "Kuposckuii quneit"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJEHO

Ha 3acel. [IMO ecrectsenno  3am aupekropa no Y BP Jlupektop MKOY

MAaTeMaTHYEPKOro LHKIIa ‘,.*,'/'4,_/,{ H. B. [Tanoposa “Knpopekui muueit” um
AL e kossona. e -2 HANOPOBR Vs oniena ILE

Zo/HEEE/ T E . Kosnosa Mpsxas No 57 C/f

[Tpotokon Ne 1 or «31» 08. 2023 | —ff—/—ﬁ'k}"'l"l"*lf\"ll"”' ;

or «31» 08. 2023 r. HpukazNe 57

ot «3 1% 08. 2023/r.

Pa0ouasi nporpamma no MmareMaTruke
HA YPOBEHb CpPeJAHero o0mero 00pa3oBaHus
g 10-11 kiaaccos
(0a30oBbIN U YIJyOJIeHHBIN YPOBHH)

CocraBuiia yuyuTeiab MaTeMaTHUKU
Hpo3znoBa Banentuna BacunbeBHa
BBICIIICH KBATH(UKAIIMOHHON KaTeropuun

I Kupos, 2023




TogcuurenpHad 3ammcKa

Paboyas mporpaMma 1o MaTemMaTuke Ha ypoOBEHb CPEJHEro 00Iero oopa3oBaHus i 00y4aromInXCs

MKOY «Kuposckwuii nureit» um. Yoopiesa tO. E. pazpaboTana B COOTBETCTBHUH ¢ TPeOOBAHHUSIMHU:
o ®depepanmpHOro 3akoHa 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoii

denepauuny;

[Ipukaza MunucrepctBa oOpazoBanusi u Hayku P®D ot 17 wmas 2012r1. N 413

"O0 yrBepxkaeHun ¢eaepaabHOr0 TOCYIapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHAapTa
cpennero oOmrero oopazoanus" ( ¢ UBAMEHEHUSIMU U JIOTIOJTHEHHUSIMU)

e Ilpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «OO06 yrBepxxaenun  I[lopsnka
OpraHu3alliil W OCYHIECTBIICHHS ~ OOpa30BATENbHON  NEATENPHOCTH 0 OCHOBHBIM
00m1eo0pa3oBaTelbHBIM  IpOrpaMMaM — 00pa30BaTENbHBIM —IMPOrpaMMaM  HadallbHOTO
00111eT0, OCHOBHOTO OOIIIEr0 U CPETHETO OOIIEro 00pa30BaHUMY;

e CI12.4.3648-20  «CaHUTapHO-IIUIEMHOJIOTHYECKHE  TpeOOBaHMUSA K OpPTraHU3AIHsIM
BOCITUTAHHS ¥ O0yYCHHSI, OTIbIXa W O3JOPOBJIICHHS JCTeH WM MOJIOJCKN», YTBEPKICHHBIX
MMOCTAHOBJICHHEM TJIABHOTO caHUTapHOTO Bpaya oT 28.09.2020 Ne 28;

e VYyebnoro mrana MKOY «Kuposckuit smmein» u. Yoopuesa FO. E. Ha ypoBHe cpemnero
001rero 00pa3oBaHUs

¢« YMK

1. Maremaruka: anreOpa v Hadajga MaTEMaTHIECKOTO aHaIn3a, reomeTpus. [ 'eomerpust. 10 —
11xmaccer: yae0. mis o6meoOpa3oBat. opranu3anuii: 0a3oBbii U yriyoun. yposau / [JI.C. ATanacsH u
ap.].— 8-e uzn. - M.: IIpocsemienue, 2020.

2. Maremaruka: anreOpa v Hadaja MaTeMaTHUYECKOTO aHalln3a, rTeoMeTpust. Anrebpa u Havasa
MareMmarndeckoro aHanmsa. 10 kmacc. YueOHuk it 001eo0pa3oBaTebHBIX OpraHu3aiuii (6a30BbIi
u yrayonéuusiii yposau) B 2 4. Y. 1./ [A.I'. Mopakosu4 u ap.]; mox pea. A.I'. Mopakosuya. — 9-¢
u3n., crep.- M. : Maemo3suna, 2020r.

3. MaTtemaruka: anrebpa 1 Hayajla MaTeMaTUYECKOTO aHaliu3a, reomeTpus. Anredpa u Hayaa
MaTemaTHdeckoro aHanuza. 10 kiacc. Y4ueOHuk i 001eo0pa3oBaTesIbHbIX Opranu3aluii (6a3oBbii
u yrayonéuusiii yposuu) B 2 4. Y. 2./ [A.I'. MopakoBud u np.]; mox pexa. A.I'. MopnakoBuda. — 9-¢
u3n., crep.- M. : Maemosuna, 2020r.

4. MaremaTuka: anredpa U Hayaia MaTeMaTHUeCKOT0 aHallu3a, TeoMeTpus. Anredpa U Hauana
MaTemMaTH4eckoro aHanuza. 11 kimacc. YueOHuk i 061eo0pa3oBaTesbHBIX OpraHu3aiuii (6a3oBbii
u yriyonéuusiii ypouu) B 2 4. Y. 1./ [A.T'. MopakoBuy u ap.]; nox pea. A.I'. Mopakosuua. — 10-e
u3a., crep.- M. : Maemosuna, 2021r.

5. MatemaTuka: anreOpa 1 Hayaja MaTeMaTUYECKOTO aHaJIM3a, FreoMeTpHs. Airedpa U Havana
MaTeMaTH4eckoro aHanusa. 11 kimacc. YueOHuk Juis o01ieo0pa3oBaTeabHbIX OpraHu3auii (6a30BbIi
u yrayonénusiii yposan) B 2 4. Y. 2. / [A.I'. Mopakosuu u 1ip.]; mox pen. A.I'. Mopakosuua. — 10-e
u3a., crep.- M. : Muemo3una, 2021r.

6. MaTtemaruka: anrebpa v Hagasa MaTeMaTUYECKOTO aHalu3a, reomeTpusi. AnreOpa u Hadana
MaTemaTudeckoro aHanuza. 10 - 11 kmaccel. YueOHuk 1st 0011e00pa3oBaTeNIbHBIX OpraHU3aIiii
(6a3oBbrit ypoBenb) B 2 4. U. 1./ [A.I'. MopakoBuy u 1p.]. — 9-e u3a., ctep.- M. : MHeMo3uHa,
2020r.

7. Matemartuka: anrebpa v Hayalla MaTeMaTHYECKOTO aHalln3a, TeoMeTpusl. Anredpa U Hadaia
MaTemaTudeckoro aHammza. 10 - 11 xkmaccel. YaeOHuUK 11t 00111eo06pa3oBaTeNbHBIX OpraHu3aIiuit
(6a3oBeb1it ypoBenb) B 2 4. U. 2. / [A.I'. MopakoBud u ap.]. — 9-e u3a., ctep.- M. : MHeMo3uHa,
2020r.



8. AnreOpa u Hayana marematnueckoro ananu3za. 10 knace. Konrponbnsie padotsr - I'mu30ypr B.U.
(6a30BBIN YpOBEHB)

9. AnreOpa u Havana MmaremaTuyeckoro ananusa. 11 xmacc. Kontpossnsie pabots - I'mu30ypr B.U.
(6a30BBIN YpOBEHB)

10. Anrebpa u Havana mareMatrueckoro aHanmza. 10 kimace. KontposnbHbie paboThl. (poguibHbIIT
ypoBeHb) - [ u30ypr B.1.

11. Anrebpa u Havana maTeMatrueckoro aHanusa. 11 kimace. KoHTponbHbIe paboThL. (PO hUIbHBIH
ypoBeHb) - [u30ypr B.1.

12. Anrebpa u Hadyana MmaTemMarndeckoro ananusa. 11 xiracc. CamocTosiTebHBIE paOOThI. (0a30BHIH U
yrayOneHHbIN ypoBHM) - AnekcanpoBa JI.A.

13. Anrebpa n Hadana maTemarinaeckoro aHanmsa. 10 kimacc. CamocrositenbHble paboThl. (0a30BBINA U
yrayOneHHbIN ypoBHH) - AnekcanapoBa JI.A.

14. Teometpus. 10-11 knaccel. Kontposibhbie paboTsl - Muenckas M.A.

15. T'eomerpus. [loypounsie pazpabotku. 10—11 kiaccs! : C. M. Caaksin, B. @. byry308B.

PabGovas mporpamma mo mnpeamery «Marematnka» s 0a30BOIO0 W YINIYOJICHHOTO
ypoBHsi mpenonaBanuss B 10-11 ki cocraBnena B cootBercTBHHM ¢ TpeboBanusimu OPI'OC k
CTPYKTYpE M pe3ybTaTaM OCBOCHHUSI OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO OOIIEro
o0OpazoBaHwUsI.

Ilenp ocBoeHust mporpamMMbl  0a30BOrO ypOBHS — oOOecreYeHHe BO3MOXKHOCTH
WCIOJb30BAHUSI MAaTEMATHYECKUX 3HAHMKA WM YMCHUH B MOBCEIHEBHOW JKU3HU M BO3MOXKHOCTH
YCIICIIHOTO TPOJOJDKEHHST 00pa30BaHMsl 10 CHEIHMATbHOCTSIM, HE CBS3aHHBIM C TPUKJIAJTHBIM
UCIIOJIb30BAHUEM MATEMATHKH.

Llenb oOcBOGHHMS TPOTPaMMBI  YIIyOJIEHHOTO YPOBHS: OOECIEYeHUE BO3MOXKHOCTH
VCIICIIHOTO TPOJIOJDKEHUST 00pa3oBaHUs IO CIEIHAIBHOCTSIM, CBS3aHHBIM C TPUKIAIHBIM
UCIIOJb30BAHUEM MATEMAaTHKH, a TaK >K€ OCBOCHHE IpeIMeTa Ha BBICOKOM YPOBHE ISt
CEphE3HOT0 M3YYCHHS MATEMAaTHUKU B By3€ M OOpETCHHE NMPAKTUYECKHMX YMEHHU W HaBBIKOB
MaTeMaTUYECKOTO XapakTepa, HEOOXO0IUMBIX ISl YCIICITHON PO(ECCUOHATBHOM NEeSITeIbHOCTH

PaGouasi nporpamma nmo marematuke J1Jsi odyyalommxcesi 10-11 kiaccoB pazpadoraHa Ha
OCHOBE CJIEAYIIINX IOKYMEHTOB:

1. denepanbHblii TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIApT CpeaHEero oOIIero
o0Opa3oBaHus, YTBEP)KICHHBIM NpHkazoM MuHucTepcTBa oOpa3oBaHus M Hayku PO or
17.05.2012 Ne 413

2. Tlporpammel. Maremartuka. 5-6 kinacchl Anrebpa. 7-9 kiaccsl. Airedpa ¥ Hayajga MaTEMaTHYECKOro
aHanu3a. 10-11 kmaccwl/ aBT.-coct. M.U. 3y6apesa, A.I', MopakoBuy. — 2-€ u31., ucnp. U Jgom. — M.:
MmuemozuHa, 2009.

3. IIporpammsl o reomerpun s 10-11 knacco (aBrop T.A. Bypmucrposa. M3narensctBo
"[IpocBemenue” M.; 2015r1.);

4. BocnurarensHas nporpaMma MKOY «Kuposckuii aunein» um. Yoopuesa tO. E.



Hlenu usyuenusn Kypca

* OBJIaJICHH e CUCTEMOM MaTeMaTUYECKUX 3HAaHUI U YMEHUN, HEOOXOIUMBIX JJIs1 IPUMEHEHUS
B IIPAKTUYECKOH JEATEILHOCTH, U3YUEHHS] CMEXHBIX JUCHUIUINH, IPOJODKEHUS 00pa30BaHuUs;

* HHTE/UIEKTYaJIbHOe pa3BUTHe, HOPMUPOBAHUE KAUECTB JIMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY ISl TOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOI111€CTBE, CBOMCTBEHHBIX MaTEMAaTUYECKOM
JEATEIBHOCTH: ICHOCTH U TOYHOCTH MBICIIY, KpUTUYHOCTU MBILUICHHUS], dJIEMEHTOB
QITOPUTMUYECKON KYJIBTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIEHUHN, CHOCOOHOCTH K IPE0JI0JICHUIO
TPYIHOCTEN;

* (hpopMHpOBaHHUeE IPEICTABICHUN 00 UIESIX U METOJaX MaTEMaTUKH KaK YHUBEPCAIBHOIO
SI3bIKA HAYKN U TEXHUKH, CPEICTBA MOJICIMPOBAHUS SIBJICHUH U IIPOLIECCOB;

* BOCIIUTAHME KYJIbTYPbI JUYHOCTH, OTHOILICHHS K MAaTEMATHUKE KaK K 4aCTH
00111eYeI0BEUECKON KYIbTYPhI, UTPAOIIEH 0COOYIO POJIh B OOIIECTBEHHOM Pa3BUTHU.



Mecto npeamera B y‘leﬁHOM IJIaHe

Monynb/kitacc 10 k1. 6azoBeiii | 11 ki1. 6a30BbII 10 xm. 11 k.
yrayOIeHHbII yrayOeHHbII
AnreOpa u Had. 99 102 132 136
Mart. aHaJIHu3a
I'eomerpust 66 68 66 68
HUTOI'O 165 170 198 204

Jlia m3ydenus npenmera «Maremaruka» Ha 0a30BOM YpOBHE OTBOAMTCS 5 y4EOHBIX
gacoB BHeneno B 10—11 kiaccax: Ha m3ydeHHe anreOpbl M Hadall MaTeMaTHYECKOTO aHaIHu3a
OTBOJUTCS 3 Yaca B HEZIETIO, HAa N3yYeHHE TeOMETpUHN 2 Jaca B HEIEIIIO.

Hns w3ydeHuss npeamera «MaremaTnkay Ha YIIIyOJEHHOM YpOBHE OTBOJHUTCA 6
yueOHbIX yacoB Henmenmto B 10—11 kimaccax: Ha u3ydeHue anreOpbl M Hayal MaTEMaTUYeCKOTO
aHanM3a OTBOAUTCS 4 ydeOHBIX Yaca B HEJENI0, HAa W3Y4CHHE T€OMETPUH - 2 Yaca B HEJEIIO B
TE€YeHHE Ka)KJI0T0 rojia o0ydeHusl.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA MATEMATHUKA
N3yuenne wMaremMaTMKH B CTapumied IIKoJ€ Ja€T BO3MOXKHOCTh
YYAIIUMHUCS CIETYIONIUX PE3YIbTaTOB.
JIMYHOCTHBIE!
1)popmynupoBanue W OOBSCHEHHE COOCTBEHHOW TIO3MIIMM B KOHKPETHBIX CHUTYaIHIX
OOIIECTBEHHONW JKM3HM Ha OCHOBE TMOJYYCHHBIX 3HAHMK C TO3WIMM HOPM MOpaIH |
00111eYeTI0BeUYeCKIX IIEHHOCTEH, TIPaB M 00S3aHHOCTEN TPpaKIaHWHA
2) chopMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd;,; KPUTUYHOCTh MBINIUICHHUS, YMEHHE paclo3HaBaTh JIOTHYECKH HEKOPPEKTHHIC
BBICKAa3bIBaHHUS, OTJINYATh THIOTE3Y OT (haKTa;
3) TOTOBHOCTh W CHOCOOHOCTH BECTH JHUAJIOT C JAPYTHUMH JIFOJAbMH, JOCTHUTaTh B HEM
B3aMMOIIOHMMAaHUs, HAXOIUTh OOIIKE 1IN U COTPYAHUYATD JIJIS1 UX JTOCTHIKEHUS,
4) HaBBIKM COTPYIHHMYECTBA CO CBEPCTHHKAMH, IETbMU MJIAJIIIETO BO3pacTa, B3POCIBIMU B
00pa3oBaTesIbHOM, 00IIECTBEHHO MOJIE3HOH, y4eOHO-UCCIIEI0BATEIbCKOM, MMPOCKTHON U JPYTIUX
BUAAaX ICATCIBHOCTH;
5) rOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHMIO, B TOM YHCJIE cCaM000Opa30BaHMIO, HA MPOTHKECHUN
BCEW JKM3HHM; CO3HATEIbHOE OTHOLIEHHME K HENpPephIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO
yCIIeUTHOM npodeccroHalbHOM 1 00IIECTBEHHON AEATEIbHOCTH;
6) AcTeTHYEeCKOe OTHOIIEHUE K MHpPY, BKIIOYash 3CTETUKY ObITa, HaydHOTO M TEXHHYECKOTO
TBOPYECTBA;
7) oco3HaHHBIH BbIOOp Oynymiel mnpodeccun W BO3MOKHOCTEH peaau3ali COOCTBEHHBIX
KU3HEHHBIX ITUTAHOB; OTHOIIEHHWE K MPO(ecCHOHANBHON MeATeNbHOCTH KaK BO3MOXHOCTHU
y4acTHSi B PEUICHUH JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npobiuem.
MeranpeaMeTrHsble:

JOCTHXXCHUA

1) HaxoauTh M W3BICKaTh MHOOPMAIMIO B Pa3MYHOM KOHTEKCTE; OOBSICHITH U OMUCHIBATH
SIBJICHHS] HA OCHOBE MOJY4Y€HHOW MH(pOpMalNK; aHAIU3UpOBaTh U MHTEIPHUPOBATh MOTYYEHHYIO
uHpopmanuio; (HopMyaUpoBaTh NpoOIeMy, HHTEPIPETHPOBATh W OLIEHUBATh e&; JenaTh
BBIBO/JIbI, CTPOUTH MPOTHO3BI, MIpeUIaraTth MyTH pEeIIeHUS;




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

4) BnajJcHUE HABBIKAMU ITIO3HABATEJIBHOW, Y4eOHO-HMCCIICNOBATEILCKOW U IPOCKTHOM
NESITEIbHOCTH, HaBbIKAMM  pa3pelleHHuss 1podieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IOUCKY METOJ0B PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO

Pa3IMYHbIX METOJIOB ITO3HAHUS;

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

6) yMeHHe HCMOJb30BaTh CpeicTBa MHOOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH (
HUKT) B pelieHUud KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHM3allMOHHBIX 3a1ad C
coboIeHneM TpeboBaHMi SPrOHOMUKH, TEXHUKH 0€30TacHOCTH, TUTHCHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHON OE30M1aCHOCTH;

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

8) BiajeHME HABBIKAMH TTO3HABATENILHON peIeKCUH KaK 0OCO3HAHHUS COBEpPIIAEMbIX JICHCTBUI U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3yJAbTATOB U OCHOBAHUM, 'PAaHMI] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX ITO3HABATENBHBIX 3a/1a4 U CPEJCTB UX JOCTHKEHMUSI.



IIpenmeTrHble pe3yJibTaThI:

ba3oBrlii ypoBeHb

Yray0/eHHblil ypOBeHb

BbInycKHUK HAY4YHTCS

BbinyckHUK MOJIYYUT
BO3MOKHOCTh HAYYUTHCHA

BbINYCKHUK HAYYHTCS

BbInyCKHUK MOJIyYUT
BO3MOKHOCTh HAYYHTHCS

IMeaun ocBoeH

HHA IpeamMeTa

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

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

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

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

TpebGoBanus Kk pe3yjabTaTam

Inemenmol meopuu MHoOscecme u MaAmMemamuyecKkoil 102uKu

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

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

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

—  onepuposamv NOHAMUIMU:
ymeepaicoenue, ompuyauue
VMBepIHCOeHUsl, UCUHHbIE U

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

— 3aJaBaTh MHOXECTBA
NEePEUYUCIICHUEM U

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

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

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




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

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

NOBCEOHEBHOU JHCUSHU U NpU

usyueHuu opyaux npeomemos:

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

MIPOBOJIUTH JIOTHYECKHE
pacCy)KJIeHHsT B  CHTYyaIUsIX
ITOBCCAHEBHOM JKM3HHU

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

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

npoeooums  0OKa3amesbHble
paccyscoenus ons
000CHOBaAHUS ucmuHHOCMU
YMEepHCOeHU.

NOBCEOHEeBHOU JHCUSHU U NpU
usyueHuu opyaux npeomemos.

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

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

XapaKTePUCTUUECKUM
CBOMCTBOM,;

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

MPOBOJIUTH  JIOKAa3aTeIbHBIC
paccyxJIeHHs JiliE:
000CHOBAHHUS HCTUHHOCTHU
YTBEPIKJICHHIA.

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

peaIbHbIX MPOIIECCOB u
SIBIICHUI;
IIPOBOJUTH JOoKa3aTelIbHbIE

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

— B noeceonesnou srcusnu u
npu u3y4eHuu opysux npeomemos:
UCNOIL3068aMb meopemuxo-
MHOMHCECMEEHHbI  SA3bIK U  A3bIK
JIO2UKU Ol ONUCAHUSL  PealbHbIX
npoyeccog U AGIeHUll,  Npu
peuieHuy 3a0ay opy2ux yueOHuIX
npeomemos




MPEIMETOB

Yucha u ¢ bIPpANHCCHUA

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

— OmepupoBaTh HA OA30BOM
YPOBHE MOHATHUSAMHU: JIOTapupM
9HCcia, TPUTOHOMETPUYECKast
OKPYXXHOCTB, TpalycHasi Mepa
yria, BeJIMYUHA yIiia,
3aJaHHOI'0 TOYKOH Ha
TPUTOHOMETPHUYECKOM
OKPYXXKHOCTH, CHHYC, KOCUHYC,
TAHTEHC ¥ KOTAHT'CHC YTJIOB,
MUMEIOIINX MTPOU3BOJIbHYIO
BEJIIMYUHY;

—  BBINOJHATH apU(PMETHUECKUEC
JCUCTBUS C LEIBIMH U
palroHaAILHBIMU YHCIIAMHU;

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

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

npU8OOUMb NPUMEPbL YUCETL C
3A0aAHHBIMU CEOUCMBAMU
oenumocmu,

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

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

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

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

— JOKa3bIBaTh U UCIIOJIb30BATh

Jocmuoicenue pezynibmamog
pazoena |,

C80000HO Onepuposams
YUCTIOBLIMU MHOIHCECEAMU
npu peweHuu 3a0ay,

norumamsv npuduUrHvl U
OCHO8HbLE Uoeu pacuiuperus
HYUCTIOBbIX MHOJCECMSE,

61a0emsb OCHOBHbIMU
NOHAMUAMU MeopUl
oenumocmu npu peueHuu
CMAaHOApmMHbLIX 3404y

umems b6azoswle
npeoCmasieHusi 0 MHONCECHEe
KOMNJIEKCHBIX YUCEJL,

C80O00HO BbINOIHAMb
mooicoecmeentvle
npeobpazosanus
MPUSOHOMEMPUUECKUX,
Jo2apugpmuieckux,
CMENeHHbLX BbIPANCEHULL,

e1adems Gopmynoi buHoma
Hvromona;

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




qHCell;

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

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

Heobxooumocmu
BbIUUCUMETIbHbLE
ycmpoucmaea;

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

NONIb308AMbCS OYECHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

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

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

UCNONB308aMb NPU PeUleHUl
3a0ay mabauynble 3HaAYeHUs
MPUSOHOMEMPULECKUX

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

BBIIIOJIHATH OKPYTJIEHUE
paHHOHaHLHLIX nu
HPppPAaLMOHAJIBHBIX YHUCET C
3aJaHHOI TOYHOCTHIO;

CpaBHHUBATb HeﬁCTBHTGHLHBIe
YHUCia pa3HBIMH CIIOCO0aMU;

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

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

BBIIIOJIHATH BEIYUCICHUS U
npeoOpa3oBaHMs BBIPAKECHUH,
coaepKalmx
JIENCTBUTENIBHBIE YUCIIA, B TOM
YHUCIIe KOPHU HAaTypaJIbHBIX
CTEIICHEM;

cucmeme CHuUcCi1eruA,

NPUMEHAMb NPU peueHuu
3a0a4 yenHvle OpooU;

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

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

NPUMEHAMb NPU peuleHuu
3a0au OCHOBHYIO meopemy
aneebpuol;

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




yTroJl, BEIMYUHA KOTOPOTO
BBIPA)KEHA B Ipajlycax;

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

B nosceonesnoii sorcuznu u npu
usyueHuu opyeux y4eomvix
npeomemos:

—  BBINOJTHSTH BEIYHCIICHUS TIPU
pElICHUH 3319
MIPAKTHIECKOTO XapaKTepa;

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

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

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

@yHKYULl Yenos;

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

B nosceonesnoii sorcuznu u npu

U3yyeHuu opyeux y4eOHbix
npeomemos:

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

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

BBITIOJIHATH CTaHJAPTHLIC
TOXIACCTBCHHBIC
npeoOpa3oBaHUs
TPUTOHOMCTPUYCCKHX,
J0rapupMHUUECKUX,
CTCIICHHBIX, UPppalrOHAIILHBIX

BBIPAKECHUM.

B noBcenHeBHOM KU3HU U ITpU
W3Y4YEHUU JPYTUX IPEIMETOB:

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

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

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

YPaGHEHlUl U Hepaesencmea




— Pemate nuHelHbIE YPaBHEHUS
Y HepaBEHCTBA, KBAJPaTHbHIE
ypaBHEHUS;

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

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

— TPUBOJHUTH HECKOJIBKO
MPUMEPOB KOPHEU
MPOCTEUIIETro
TPUTOHOMETPHYECKOTO
ypaBHEHHS BHa: SIN X = a,
cosx=a,tgx=a,ctgx=a,
rie a — TabamyHoe 3HaYCHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPHYECKOI

GyHKIHH.

B nosceonesnoti sorcusnu u npu
usyuenuu opyeux npeomemos:

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

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

UCNONIL3068aMb MEMOObl
peutenus ypagHeHulL:
npusedeHue K 8udy
«npousseoenue pasHo HYIo»
UNU «4ACMHOE PABHO HYTIOY,
3aMeHa nepemMeHHbIX;
UCNOIbL308aMb MEMOO
UHMepPBanos Oisl peuletsl
Hepagencma,

ucnov3o08ams epaguieckuii
Memoo 015 NPUOTUINCEHHO2O
peutenus ypagHeHull u
Hepagencma,

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

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

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

HOHUMATh CMBICI TEOPEM O
PaBHOCHIIBHBIX U

—  Jlocmuoicenue pe3ynbmamos
pazoena |,

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

—  c80000HO peutams cucmeml
JUHEUHBbIX YPABHEHUL,

— pewiams OCHOBHblE MUNDbL
VpasHeHull U HepageHcms ¢
napamempamu,

—  NpUMeHAMb NpuU peuleHuu
3a0ay




B nosceonesnoui socusnu u npu

u3yueHuu Opyaux yueOHvix
npeomemos:

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

yMemb UHMepPnpemupo8ams
NOIYYEHHbIL NPU peuleHUU
VPasHeHUsl, HepaBeHCmed Ulu
cucmembl pe3ynbman,
oYeHusamsy €20
npasoonoooodue 6 KOHmeKcme
3A0AHHOT PeanbHOU CUmyayuu
UNU NPUKIAOHOL 3a0a4u

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

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

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

CBOOOHO UCTIONB30BATh
TOKJIECTBEHHBIC
npeoOpa3oBaHUsl IPU
pellIeHNnY YpaBHEHHH U




CUCTEM YpaBHEHUI

B nosceonesnoti sorcusnu u npu
U3y4eHuu opy2ux npeomemos.
COCTABJISATD U PEIIaTh
ypaBHEHUsI, HEPABCHCTBA, UX
CUCTEMBI IIPH PEIICHUU 3a/1a4
JIPYTUX yIeOHBIX IPEIMETOB;
BBITIOJTHSATH OIICHKY
NPaBIOTIOI00MS pe3yIbTATOB,
MOJTy4aeMBIX TIPU PEIICHUN
Pa3JINYHbIX YPAaBHEHUH,
HEPABEHCTB M UX CUCTEM IPH
pEIICHHUH 3aJ1a4 IPYTHX
y4eOHBIX MTPEMETOB;
COCTABJISAITh U PeIIaTh
yYpaBHEHUS U HEPABEHCTBA C
napaMeTpamu Mpy petieHnn
3a/1a4 APYrux yaeOHbIX
IPEIMETOB;

COCTaBIIATh ypaBHEHUE,
HEPAaBEHCTBO WJIM UX CHCTEMY,
OTIMCHIBAIOIIUE PEATbHYIO
CUTYAIUIO WIH NMPUKIIAJHYIO
3a/1auy, HHTEPIPETUPOBATh
MOJIy4YEeHHBIC PE3YIbTATHI;
UCII0JIb30BaTh POrPAMMHBIE
CpEICTBa MPHU PEIICHUN
OT/IEJIBHBIX KJIACCOB
ypaBHEHUH U HEPABEHCTB




Dyukyuu

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

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

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

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

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

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

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

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

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

- ﬂocmuwceHue pes3yibmamos

pazoena l;

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

NPUMEHAMb MemOoObl peuleHUs
npocmeuiux
ougpepenyuanbrvix
VpasHeHuli nepeoco U 8Mopo2o
nopsi0Ko8




JINHEMHOM, KBaIPaTUYHOM,
JorapuMUIeCcKOn U
MOKa3aTeNbHON (YHKITHH,
TPUTOHOMETPHUYECKIX

(b yHKIIHIA;

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

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

@yHryuil;

onucvleams no 2paguxy 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
ce0UCMEa YHKYUIl u ux
epaghukos.

B nosceonesroii socuznu u npu

uzyueHuu Opyaux y4eOHvIix
npeomemos:

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

3ajad;

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

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

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

IPUMEHSTH [P PELICHUN
3aj1a4y npeoOpa3oBaHuUs
rpadukoB GyHKUUH;

BJIAJICTh MOHATUAMU YUCIIOBAs
HOCJIe10BATEIbHOCTD,
apudmeTHuecKas u
reoMeTpuYecKasl Iporpeccus;
OPUMEHSTH MIPU PELICHUN
3aJa4 CBOWCTBA U PU3HAKU
apudMeTHIecKoi u
reOMETPUUECKON ITPOrPECCUi.




B nosceonesnou sorcuznu u npu

U3yueHuu Opyeux npeomemos:

— OIpeAensaTh 1o rpadpukam
CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEMN
(HauOOJBIITNE U HAUMEHBIIIHE
3HAYEHUS], IPOMEKYTKH
BO3pacTaHMsI U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

— UMHTEpPHpPETHPOBATH CBOKCTBA
B KOHTEKCTE KOHKPETHOMN
MIPAKTHYECKOW CUTyalluu

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

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

— B noeceownesHoti scusnu u npu
uU3y4eHuu opy2ux y4eoHvix
npeomemos:

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

— HWHTEpPHpPETHPOBATH CBOKWCTBA
B KOHTEKCTE KOHKPETHON
MPAKTUYECKON CUTYAIUH;.

—  ONpEAeIATH 1Mo Tpaduxkam

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

Inemenmeol mamemamuueckKkozo aHalu3d

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

— ONpeAessTh 3HaYeHUe
MIPOU3BOIHOM (YHKIMH B

Onepupogams NOHAMUAMU.:
npou3z8oo0Has PyHKyuu 8
mouKe, KacamenbHas K
epaguxy ¢yuxyuu,
npou3800Has PyHKyUuU,
BbIUUCTAMb NPOUBOOHYIO
OOHOUIeHAd, MHO2OUIeHd,
K8AOpPAmHO20 KOPHS,

— Brnaners nmoHsTHEM
OeckoHeYHO yObIBaroIas

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

- MMPUMCHATDH AJId PCUICHHUA
3aZla4 TCOPUIO IMPEACIIOB,

- BJI1aACTh IOHATUAMUA

— Jocmuoicenue
pe3ynromamos pasoena l;

— c60000HO 811a0emb
CMAHOAPMHBIM ANNAPAMOM
MamemMamu4ecko20 aanusa ois

BbIUUCTEHUS NPOUBOOHBIX
@dyHKYUU OOHOU nepeMeHHOU;
— Cc80000HO NPUMEHAMb




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

B nosceomnesnoti scusnu u npu

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

NPOU3BOOHYIO CYMMbL
@yHryuii;

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

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

B nosceomnesnoti socuznu u npu
usyueHuu opyaux yueOHwvlx
npeomemos:

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

—  uMmepnpemuposamso
noJiyuenHvle pe3yibmamol

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

— BJIAJETH HOHATHSIMHU:

POU3BOJIHAS QYHKILIUU B TOUKE,

pOU3BOIHAS (QYHKIINH;

- BBIYUCIIATH IPOU3BOJHBIC

AJIEMEHTAPHBIX (PYHKIUN U UX
KOMOMHAIIWIL;

— uccienoBaTh QyHKIIMN Ha

MOHOTOHHOCTB M S3KCTPEMYMBI;
— CTPOUTH rpapuKu U

IIPUMEHATH K PELICHUIO 33/a4, B

TOM YHCJIE C TapaMETPOM;
— BJIAJICTh MOHITHEM

KacarenbHas K rpaduky QyHKIUHA

U YMETh IPUMEHSITh €r0 MPU
pelIeHNnH 3a1ay4;

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

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

- B noesceonesnoii sorcusnu u

npuU U3yueHuu Opy2ux y4eOHsix
npeomemos.

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

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

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

— onepuposams 8
CMAHOAPMHBLX CUMYAYUSX
nPOU3BOOHBIMU BLICUIUX
nopsi0Ko8,

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

— YyMemb NPUMEHAMb NPU
peutenuu 3a0a4 meopemol
Beuepwmpacca,

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

— yMemb npuUMeHamb
NPUNLOdCEeHUe NPOU3BOOHOU U
OnpeoeneHH020 UHme2pana K

peuleHuro 3a0a4
ecmecmeo3HaHusl;
— 61a0emv NOHAMUAMU




peICHr A HECIOKHBIX
MPUKIAIHBIX 3aa4, B TOM
quCIie Oonpeaensis no rpaduky
CKOPOCTh X0/1a TIpo1iecca

XUMUHU, SKOHOMUKH U JIPYTUX 8Mopas npouzeooHasl,
IIPEIMETOB, CBSI3aHHBIE C 8LINYKIOCMb epaghuxa pyHKyuu u
UCCJIEJOBAaHUEM XapaKTEPUCTUK yMemb uccie0o8amov QYHKYUIO Ha
IPOLIECCOB; 8LINYKIOCHb

— WHTEPIPETHUPOBATH

H0JIy4YE€HHBIE PE3YIbTAThI

Cmamucmuxa u meopusn eepwzmuocmeﬁ, JqocuKka u KOM6uHamopul<a




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

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

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

B nosceonesnoti scuznu u npu
usyueHuu opyaux npeomemos:

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

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

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

umemsv npeocmasienue o
MAmMemMamuyecKom 0OHCUOaHUU
u oucnepcuu CrIy4aunblx
BENUYUH,

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

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

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

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

— OnepupoBaTh OCHOBHBIMU
OIHCATEIbHBIMU
XapaKTePUCTHKAMH YHCIIOBOTO
Habopa, MOHATHEM I'eHepaibHas
COBOKYITHOCTH M BEIOOPKOM U3
HEe;

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

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

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

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

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

— JHocmuoicenue
pe3yrbmamos pasoena |,

- umemos npedcmaeﬂeHue o
cmamucmudecKux cunomesdx u

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

— umems npeocmasiexue o

CBA3U IMNUPUYECKUX U
meopemuyecKux pacnpeoeneHull




B nosceonesnou sorcuznu u npu
usy4eHuu opyaux npeomemos:

—  bIYUCIAMb UTU OYEHUBAMb
8epOAMHOCIU COObIMULL 8
PeanbHOU HCUZHU,

—  8blOUpamv nooxoosauue
Memoobvl npeocmasieHus u
00pabomKu OaHHBIX,

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

BEPOSITHOCTEM;

— UMETh IIPEJICTABICHUE O
HOPMAJIbHOM pacIpeielICHUN U
IIpuMepax HOPMaJIbHO
pacnpeeeHHbIX CTy4alHbIX
BEJINYHH;

— VMMETH IIPEICTABIICHUE O
KOPPEJSLHU CITydallHbIX
BEJINYMH.

— B nosceonesnoii orcuznu u
npu u3y4eHuu opyaux
npeomemos:

— BBIYHMCIIATH UM OLIEHHUBATh
BEPOSTHOCTH COOBITHI B
pEaTbHOM )KU3HH;

— BBIOMPATHh METO/IbI
MOXOISIIECTO TPEICTABICHUS 1
00pabOTKH JaHHBIX

Texcmoewie 3a0auu

PemraTte HecnoxHbIE
TEKCTOBBIC 3a7]a4M Pa3HbIX
THUIIOB;

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

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

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

—  cmpoumv Mooeb peuteHsl
3a0ayu, npoooUms
ookazamesibHbie
paccyscoenus;

— pewambs 3a0auu, mpebyroujue
nepebopa 6apuarmos,

— Pematp pa3nble 3a1aun
MOBBILIICHHON TPYIHOCTH;

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

paccMaTpuBasd pasjInuHbIC
MCTO/JBI,

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

— pemaTh 3a/1auy,
TpeOyromue nepedopa

— Jlocmuoicenue
pezynibmamos pazoena |




rarpamm, rpagukos,
PHUCYHKOB;

JEHUCTBOBATH 110 AITOPUTMY,
coJiepKalieMycsi B YCIIOBUU
3aJ1a4y;

HCII0JIb30BATh JOTMYECKHE
paccyXAeHHUs MPU PELICHUH
3a/1auu;

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

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

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

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

npoeepKu ycio8ull, 8b100pa

onmumalbHO20 pe3ylbmama,

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

—  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 ONTUMAJILHOTO
pe3ynbTara;

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

— NIEPEBOIUTH TP PEIICHUH
3a/1a4u MH()OPMAIIUIO U3 OJTHOM
(GOopMBbI 3aLIUCH B JIPYT'YIO,
UCTIOJIB3YS TIPU HEOOXOTUMOCTH
CX€MbI, TaOJIUILIbI, TpaQUKHy,
JIarpaMMBl.

— B nosceonesnoil orcusnuu u
npu usydeHuu opyaux
npeomemos:

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




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

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

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

B noeceonesnotl srcuznu u npu
u3yueHuu Opyeux npeomemos:

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

T'eomempusn

— OmnepupoBaTh Ha 6a30BOM

‘ - Onepupoeamb NROHAMUAMU.

Bnanets

Hmemwv npeocmasnenue 0o




YPOBHE MOHATUSMU: TOUKA,
Ipsimasi, IJI0CKOCTh B
IIPOCTPAHCTBE,
[apajuIeIbHOCTb U
MEPIEHIUKYJIIPHOCTD
MIPSAMBIX U IIJIOCKOCTEM;
pacrno3HaBaTh OCHOBHbIE
BUJIBl MHOTOTPAaHHHUKOB
(mpu3ma, nupamua,
MIPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);
n300paxaTb U3ydaeMble
(burypsl oT pykH U ¢
MPUMEHEHHEM TIPOCTHIX
YepPTEeIKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIE) TIIOCKUE
YepTEKU U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX (PUTYP:
BH/JI CBEPXY, COOKY, CHU3Y;
W3BJIEKAaTh HHPOPMAIIHUIO O
IIPOCTPAHCTBEHHBIX
reoMeTPUUYECKUX (PUTypax,
IIPEJCTABICHHYIO Ha
yepTekax U pUCYHKax;
IPUMEHSATH TEOPEMY
[Tudaropa npu BeIYMCICHUN
3JIEMEHTOB
CTEPEOMETPUUECKUX QUTYD;
HaXO0JIUTh 0OBEMBI U IIOIIAH
IIOBEPXHOCTEH MPOCTEUIINX
MHOTOI'PaHHHUKOB C
pUMeHEeHHeM (hopMyIT;
pacrno3HaBaTh OCHOBHBIE

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

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

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

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

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

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

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

— CaMOCTOSITEIbHO
(bopMyITUpPOBATH ONPEACTICHUS
reoMeTpu4eckux Guryp,
BBIJIBUTATh TUTIOTE3bI O HOBBIX
CBOMCTBAX M IIPU3HAKax
F€OMETPUYECKUX PUTYp U
000CHOBBIBATh WJIM OIIPOBEPIaTh
X, 00001aTh UIH
KOHKPETU3UPOBATH PE3yTbTAThI
Ha HOBBIX KJlaccax (uryp,
MIPOBOJIUTH B HECJIOKHBIX
ciydasx kiaccudukanuio uryp
10 Pa3JINYHBIM OCHOBAHHUSAM;

— UCCIIEI0BATh YEPTEXKH,

BKJTFOYasi KoMOuHanuu ¢uryp,
U3BJICKATh, MHTEPIIPETUPOBATH U

npeoOpa3oBbIBaTh HH(OPMAITHUIO,
NPEJCTAaBICHHYIO HA YepTexkax;
— pemarhb 3a1a4u
TEOMETPUYECKOTO COJICPIKAHMS, B
TOM YHCJIE B CUTYAIHsX, KOT/Ia
QITOPUTM PEUICHUS HE CIICIyeT
SIBHO M3 YCIIOBHSI, BBITIOJIHATh
HEOOXOIUMBIC JIJIsl PEIICHUS
3aJ1auu JIOTIOJHUTEIIbHBIC
MOCTPOEHHUS, UCCIIEIOBATh
BO3MOYKHOCTh IIPUMEHEHHS
TeopeM U GopMyI IS pelIeHHs
3a/1ad;

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

61a0emb NOHAMUSIMU
YEeHmpanibHoe U NaApaiieibHoe
NPOEKMUPOBAHUE U NPUMEHSIMb UX
npu NOCMpPOeHUU Ce4eHull
MHO202PAHHUKO8 MEenOoO0OM
npoexKyull;
— umems npeocmasieHue o
paszsepmke MHO20ZPAHHUKA,
— umems npeocmasieHue o
KOHUYECKUX CeYeHUSIX,
— umems npeocmasieHue o
Kacarowuxcs cepax u
KOMOUHAyuu mes 8paujeHust u
yMemb NPUMEHSIMb UX Npu
peuteHuu 3a0au,
— NPUMEHSIMb NPU PeuteHul
3a0ay ¢hopmyny paccmosHus om
MOYKU 00 NAOCKOCIU
— 61a0emsb pasHbLMU




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

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

dbopmyir.

B nosceonesnoti sorcuznu u npu
usyueHuu opyaux npeomemos:

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

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

— COOTHOCHUTbH ILIOIIAIN
MOBEPXHOCTEH Te
OJINHAKOBOI (POpMBI
Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTBH OOBEMBI COCYIOB
OJIMHAKOBOH POpMBI
Pa3IUYHOTO pa3Mepa;

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

niockocmeli 8 npocmpancmee,

—  gopmynuposams ceolicmsa u
npusHaxku gueyp,

—  0oKazvleams ceomempuyecKue
VMBEPHCOCHUS,

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

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

—  bIYUCAAMb PACCMOAHUS U
Yyelvl 8 RPOCMpPaHcmae.

B nosceounesnoti scusnu u npu
usyueHuu opyaux npeomemos:

—  UCNnoIb308amb C80UCMEA
ceomempuiecKux gucyp ons
peuteHus 3a0ay
NPAKMUYecKo20 xapakmepa u
3a0au uz opyaux ooaracmeu
3HAHUU

— yMeThb (OpMYITHPOBATh U
JIOKa3bIBaTh T€OMETPUUYECKHE
YTBEPKJICHUS;

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

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

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

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

— YMETh IPUMEHSIThH
napauIeIbHOE POEKTHPOBAHUE
Ui U300paxkeHus: Guryp;

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

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

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

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

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

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

— umemvb npeocmasierue o
RI0WAOU OPMOSOHANLHOU
npoexyuu,




MHOTOTPaHHUKOB)

HAKJIOHHBIE U UX IIPOCKIUH,

YMETb IPUMEHATH TEOPEMY O
TpeX NEepIEeHIUKYIApaxX MNpU

peueHunn 3a1ay;

- BJIaACTh IIOHATUAMU
paccTosiHuE MEeX Ly GUrypamu B

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

— BJIAJIETh IOHSTUEM YT OJI
MEXy MPSMOM U IUIOCKOCTBIO U
YMETb MPUMEHSTH €T0 NpHU
peuieHny 3a1auy;

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

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

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

— BJIAJIETh NOHATHUIMHU
IMPAaMMJIA, BUIbI IHPaAMUJ,
JJIEMEHTHI MPAaBUIIbHOU

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

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

— yMemb peuams 3a0adu Ha
NIOCKOCU MemoOamu
cmepeomempuu,;

— YMemb NpUMeHAMb

Gdopmynvt 06vemos npu pewieruu
3a0ay




MUPAMHJIBI U YMETh TPUMCHSITh
UX TIPH PEIICHUH 33139,

— UMETb IMPEJICTABICHHUE O
Teopeme Disepa, MpaBUIbHBIX
MHOTOTPaHHHKAX;

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

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

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

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

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

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




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

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

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

— B nosceounesnoti scusnu u
npu U3yueHuu Opyaux
npeomemos:

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

Bexmopul u koopounamul 6 npocmparncmee

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

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

- Bnagets noustusamu
BCKTOPLI 1 UX KOOPJAUHATHI;

- YMCTH BBINIOJIHATD
onecpalnuun HaJl BEKTOpaMHU,

- HCIIOJIb30BATh CKAJIKIPHOC
IMPOU3BCACHUC BCKTOPOB IIPU

— Jocmuoicenue
pe3yremamos pasoena l;

— Haxooums o6vem
napanieienuneoa u mempasopa,

3A0AHHBIX KOOPOUHAMAMU CBOUX
BEPULUH;




mapajjiejacnuicaa

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

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

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

— 3a0a8amov NPAMYIO 8
npocmpancmee;

— HAxXo0ums paccmosuue om
MOYKU 00 NIOCKOCMU 6 CUCmeme
KOOpOUHam;

— HAxXoO0ums paccmosimue
MedAHCOY CKPeUUBAIOUUMUCS
NPAMbIMU, 3Ad0AHHBIMU 8 CUCTeME
KOOpOuHam

bazuca

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

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

MCTOJbI IIPpHU PCHICHUU

Memoowbl 00KA3amenabCcmad,

MCTO bl 10KAa3aTcJIbCTBA,

pesynvmamos pazoena I;




CTaHIAPTHBIX
MaTeMaTU4YECKUX 3a/a4;
3amMedarb U XapaKTepU30BaTh
MaTeMaTH4ECKUE
3aKOHOMEPHOCTH B
OKpYKaroleu
JIICUCTBUTEIBHOCTH,
MIPUBOJIUTH IPUMEPHI
MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE,
B TOM 4HCIIE
XapaKTEPU3YIOLUX KPacoTy U
COBEPILIEHCTBO OKPYXKAIOIIETO
MHpa ¥ IPOU3BEACHUN
HCKYCCTBA

npo6ooUms 00KA3AMeENbCMBO
U BLINOIHAMb ONPOBEPIHCEHUE,
NPUMEHSIMb OCHOBHbIE
Memoovl peuieHus
MamemamuyecKux 3a0a4;

Ha OCHO8E MAMeMamu4ecKux
3aKOHOMeEpPHOCmel 8 Npupooe
xXapakxmepuzoeamu Kpacomy u
COBEPULEHCINBO
OKpYHcaloujeco Mupa u
npou3eedeHull UCKycCcmed,
npumeHsims npocmetiuiue
npocpammuble cpeocmsed u
NEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCHEMbL
npu peweHuu
Mamemamuyeckux 3a0a

IIPOBOJUTH JI0KA3aTEIbCTBO U
BBIIIOJIHATD OIIPOBEPIKECHUE;

— IIPUMEHITh OCHOBHBIE
METO/bl PELICHUS
MaTeMaTHYECKUX 3a7a4;

— Ha OCHOBE
MaTE€MaTHYECKUX
3aKOHOMEPHOCTEW B IPUPO/IE
XapaKTEepU30BaTh KPACOTY U
COBEPILEHCTBO OKPYKAIOIIETO
MHpa U POU3BEICHUI HCKYCCTBA;

— IIPUMEHSATH NIPOCTEMNIINE
IIPOrpaMMHBIE CPEACTBA U

3JE€KTPOHHO-KOMMYHUKAIIOHHBIE
CHUCTEMBI IIPH pELICHUHN
MaTeMaTHYECKHX 3a7a4;

— MOJIb30BATHCS

MPUKIIQAHBIMY TPOrpaMMaMu U
IpOrpaMMaMi CUMBOJIbHBIX

BBIYMCIIEHUH JJ1s HCCIIEA0BAHUS
MaTEMAaTHYECKUX OOBEKTOB

— NPUMEHAMb
MamemamuyecKue 3HaHUusA K
UCCIe008AHUIO OKPYHCAIOUE20
Mupa (mooenuposarue
@uzuueckux npoyeccos, 3a0a4u
9KOHOMUKU)

Peanun3anus BocnuTaTeNbHOrO MOTEHIMANIA YpOKa MPEAIoaraeT OpUEHTALUIO Ha 1IeJIeBble IPUOPUTETHI, CBSI3aHHbIE C BO3PACTHBIMU OCOOCHHOCTSAMHU MX
BOCIIMTAaHHHUKOB, BEAYLYIO JeSITEIbHOCTh. Bee 3T0 B npoliecce oprann3anum yueOHo# 1esTeIbHOCTH 00eCIeunBaeT:

- YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIICHUIN MEXy yYUTENleM U y4eHHKaMHM, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPUATHIO YYalllUMUCS TpeOOBaHUN U
pOChO yuuTENsl, aKTUBU3ALUH UX [T03HABATEIbHOMN 1S TENbHOCTH;

- NoOyXJeHue ydauuxcsi coOmoaTh Ha ypoKe OOLIENPUHSATbIE HOPMbI MOBEICHMS, MpaBuiIa OOIIEHUS CO CTApIIUMHU (YYUTEISIMH) U CBEPCTHUKAMHU
(IIKOJIBHUKAMU ), IPUHIMIIEI YYeOHOM TUCIMIUIMHBI U CAMOOPTaHU3aLIHY;

- HCIIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH coJiepkaHus y4eOHOTO ITpeIMeTa;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX GOpPM pabOoThI yualuxcs;

- opraHu3anus medcTBa MOTUBUPOBAHHBIX U SPYJUPOBAHHBIX yYalllUXCs HAJl X HEYCHEBAIOIIUMHU Y OTHOKJIACCHUKAMU;

- THULIMMPOBAHNE U TIOAEPIKKA UCCIEN0BATEIbCKOM NEATEIBHOCTH YIalUXCS.



COJAEP/KAHUE KYPCA «MartemaTuka: ajnredpa u Hauajaa MaTeMaTH4eCKOro aHAJIu3a, reomeTpus». ba3oBblii ypoBeHb

Maremaruka 10 kjace

Yucnosble pynknnu (9 yacos)
Onpenenenre YuCiIoBoN GYHKIUH U criocoObI ee 3aganns. ColicTBa QyHKui. OOpaTHas QyHKIHS.
Tpuronomerpnyeckne GpyHkuuu (26 yacon)

UwncnoBast OKpy>KHOCTb. JITMHA AyTH €MUHUYHON OKpYXHOCTH YncioBast OKpyKHOCTh Ha KOOPIMHATHOHN TUIOCKOCTH. CHHYC M KOCHHYC. TaHTeHC M KOTaHTEHC.
Tpuronomerpuyeckrne QyHKIHMHA YHCIOBOIO apryMeHTa. TpuroHomerpudeckue QyHKIMH yriIoBoro aprymenta. @opmyiel npuBenenns. OyH ks y=sinx, e€ cBoOWCTBa U
rpaduk. OyHKIMS y=cosX, e€ cBolcTBa U rpaduk. [lepuomuunocts GyHkmid y=sinx U y=cosx. [Toctpoenue rpaduka pynkuuii y=mf(x) n y=f(kx) mo uzBectnomy
rpaduky y=f(x). DyHKIUU y=tgx U y=ctgX, uX CBOWCTBA U rpaduKu.

Tpuronomerpudeckue ypasuenus (10 yacon).

[lepBrie mpeacTaBIeHNS O PEIIEHUH TPUTOHOMETPHUIECKIX ypaBHEHN. APKKOCHHYC U pellIeHNe YpaBHEHUS CosX=a. APKCHHYC U pPelIeHne ypaBHEeHH sinx=a.
ApKTaHTEHC U pelieHne ypaBHEHHS tgx=a. APKKOTaHTeHC U PEelIeHne YpaBHEHHS ctgx=a.

[Ipocrelimme TpUroHOMETpUUECKUE YpaBHEHUS. JIBa METOa pElIEHUSI TPUTOHOMETPUYECKUX YPaBHEHUI: BBEJEHUE HOBOIM IEPEMEHHON U Pa3IOKEHHE Ha MHOXKHUTENH.
OnmHOpOAHBIE TPUTOHOMETPUYECKHE YPABHEHHS.

IIpeoOpazoBaHusi TPHTOHOMETPUYECKUX BbIpaxkeHuii (15 yaco)

CHHYC U KOCUHYC CyMMBI apryMeHToB. CHHYC U KOCHHYC Pa3HOCTH apryMEHTOB. TaHI€HC CyMMBI U pa3HOCTH apryMeHTOB. POpMyJibl IBOMHOr0 aprymenTa. @opMyibl
noHmxeHus crenexu. [IpeodpazoBanne cyMM TpuroHomeTpuieckux GpyHkuuid B mpousBeneHue. IIpeobpaszoBanue mpou3BeeHUN TPUTOHOMETpUIEC KUX (QyHKLIUH B

CyMMYy.
Ipoussoanas (31 yac)

UucnoBble ocIe0BaTebHOCTH (ONpeaeeHne, Croco0bl 3a1aHusl, IpuMepsl, cBoiicTBa). Onpenenenre npenena nociaenoBaTenbHocTH. CBOMCTBA CXOAAIMXCS
nocieaoBaTeNnbHOCTEN. Borancienne npenenos nocienosarenbHocTH. CyMma OeCKOHEUHOW reoMeTpruieckoi nporpeccuu. [Ipenen pyHKIuu Ha OECKOHEYHOCTH.
[Ipenen ¢pynkuun B Touke. [Ipupaienre aprymenTa, npupaiieHie GyHKIUH. 3aJauu, TPUBOISIINE K IOHATHIO TPOM3BOAHON. OnpeneneHue npous3 BOAHON, e€
reOMETPUYECKUN 1 (PU3NIECKUI CMBICI. AITOPUTM OTHICKaHUS MPON3BOAHON. Popmynsl quddepenuuposanus. [pasuna nuddepenuuposanus. Auddepenumnposanue
¢ynkunu y=f(kx+m) .YpaBHeHne KacaTenbHOH K rpaduky QyHKIUU. ANTOPUTM COCTaBJICHHs ypaBHEHUs KacaTenbHoH K rpaduky pynkunn y=f(x). Ilpumenenue
MPOU3BOAHOM ISl icCIeOBaHUS (PYHKIIMM HA MOHOTOHHOCTB M 9KCTpeMyMEl. [locTpoenue rpagukoB ¢pyHkuuii. [IpuMeneHre npou3BOAHOM U1l OTBICKAHHUS



HaMOOIBIINX U HAUMEHBIINX 3HAUCHUI BETUYUH.

HexoTopsle cBenenus u3 niianumerpuu (12 4)
VYTIBl ¥ OTPE3KH, CBS3aHHBIE C OKPY)KHOCTBIO. Perienne TpeyronbHukoB. Teopembl MeHenas u Uessl. Diuurc, runepboia u napabona.

BBenenue (akcuoMbI CTEPEOMETPHHU U UX ciaeacTBU) (3 u)

[IpencraBnenue pasngena reomerpur — crepeoMeTpur. OCHOBHBIC TOHATHS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUM W HMX CIEICTBUSA. MHOIrOrpaHHHKH: KyO,
MapajuieenuIe]l, MPsSIMOYTOJBHBIA TMapajuieJenuIea, Npu3Ma, OpsMas NIpu3Ma, NpaBWIIbHAs MpU3Ma, MUpaMHUAa, MpaBWiIbHAas nHUpamuaa. MojenupoBaHue
MHOTOT'PaHHHUKOB U3 Pa3BEPTOK U C ITOMOIIIIO TEOMETPUIECKOT'0 KOHCTPYKTOPA.

MMapanjienbHOCTh NPSAMBIX U MI0cKocTei (16 1)

[epecekaromuecs, mapaieIbHbIC ¥ CKPELIMBAIOIIMECS MPsAMbIC B TpocTpaHcTBe. Kitaccugukalius B3aMMHOTO paciojioxKeH s ABYX IPSIMbBIX B pocTpaHcTBe. [Ipu3Hak
CKpPEIIMBAIONIUXCA MPsIMBIX. [lapamnenbHOCTh MPSIMOM M TUIOCKOCTH B TpocTpaHcTBe. Kimaccudukaius B3aMMHOTO PACIIOIOKEHHS MPSIMON M 1ockocTH. [Ipu3Hak
TTapajuIeTbHOCTH TIPSIMOM U TUTOCKOCTH. [lapamiensHOCTh MBYX ImiockocTeil. Kimaccubukammsi B3auMHOTO pacoiiOKeHHsI IBYX ITockocTel. [Ipu3Hak mapamieTsHOCTH
JIBYX Tuiockoctel. [Tpu3Haky napaiiebHOCTH ABYX MPSMBIX B IPOCTPAHCTBE.

IlepneHAUKYJIAPHOCTH MPSAMBIX M MI0cKocTeil (17 4)

Yron Mexay npsSMbIMHA B MpocTpaHCcTBe. lleprneHaukynsipHOCTh NpAMBIX. [lepneHauKyaapHOCTh NpsAMON U TIOCKOCTH. [Ipu3HaK NEepneHAMKYJISIPHOCTHA TPSAMON U
mrockoctr. OpToroHanbHOE MPOEKTUPOBaHUe. [lepneHauKyIIAp M HAKIOHHASA. YTOJ MEKITy MPSMOH U TJIOCKOCTHIO. JIByrpaHHbIi yron. JIMHEHHBIA yroi ABYTPaHHOIO
yria. [lepnenauKynsipHOCTh TIockocTel. [Ipu3Hak neprneHIuKyIapHOCTH JIBYX IJIOCKOCTEH. PaccTosHuEe MEXay TOYKaMH, MPSAMBIMU U IUIOCKOCTSAMU. TpexrpaHHbII
yroiji. MHOrorpaHHbli yroi.

Muororpanauku (14 1)

MHororpaHHbl€ YIJIbl. BEITYKIIble MHOTOTPAHHUKHU U UX CBOMCTBA. IIpaBUIIbHBIE MHOTOTPAHHUKHU.

O6o06maromee noproperue (12 yacon)

MatemaTuka 11 Kjacc

Crenenn n xopHu. Crenennslie gynknnn (18 1)
T[ToHsATHE KOPHS N-H CTENEHN U3 JAeHCTBUTENLHOrO uncia. @ynkiun y = Yx , ux ceoiictsa u rpaduku. CBoiicTBa KOpHs N-ii crenenu. [IpeoOpa3oBaHue BhIPaKEHHUIA,
cozepkamux paaukansl. O0o0IeHre MOHATHS 0 TIoKazaTene creneHd. CteneHHble QyHKIMH, MX CBOMCTBA U rpaduky.

Iloxka3aTenbHas u Jorapupmuyeckas GyHkuun (29 1)
[NokaszarensHas QyHKIMS, ee cBoicTBa U rpaduk. [lokasarensHble ypaBHeHus. [lokazaTenbHble HEpaBEHCTBA.



[Tonstue norapupma. dyskius y = log, X ee cpoiicTBa u rpaduk. CpoiictBa norapudmos. Jlorapupmuueckue ypaBHeHus. Jlorapudmuueckue HepaBEHCTBA.
[lepexon k HOBOMY OCHOBaHUIO jorapudma. uddepeHiiupopanne noka3aTeaIbHON U JIorapupMUUecKoi QyHKINH.

IIepBooOpa3unasi u unterpai (8 4)

[TepBooOpa3nas. [IpaBuia oTbicKaHus TEpBOOOPa3HBIX. TabIUI[a OCHOBHBIX HEONPEACIICHHBIX HHTEIPAJIOB.

3ajaun, NPUBOMAIIME K MOHSATHIO ONMPENCICHHOro nuTerpana. [lonsatue onpeneneHHoro uHrerpaita. ®opmyna Heirotona — JleliOHuna. Beruucnenue miomnanei
IJIOCKUX (PUTYP C IOMOIIBIO OIPEISICHHOr0 HHTErpaa.

JJleMeHThI MATEMATHYeCKOi CTATHCTHKH, KOMOMHATOPUKH U TeoprH BeposaTHocTel (15 1)

Cratuctrueckast o0padoTka aaHHBIX. [Ipocreiimue BeposTHOCTHBIE 3aqaun. Coderanust u pa3menieHus. @opmyna 6unoma Heiotona. CinydaliHble cOOBITHS U MX
BEPOSITHOCTHU.

YpaBHeHnus u HepaBeHcTBa. CHCTeMbI yPaBHeHUIi 1 HepaBeHCTB (20 u)
PaBHocuiibHOCTE ypaBHeHuil. OOrmine Meroabl pernenns ypasuenuit: 3amena ypasuenus h(f(X))=h(g(x)) ypasuenmem f(X)=g(X), pasnoxeHne Ha MHOKHTEIH,
BBEJICHHE HOBOW NIEPEMEHHOH, (PYHKIMOHAIBHO-TpahUIecKuii METOI.

Pemenue HEPABCHCTB C OJIHOI>'I HepeMeHHOﬁ. PaBHOCHIILHOCTH HEPABCHCTB, CUCTEMbBI U COBOKYITHOCTH HEPABCHCTB, NPPALTMOHAJIbHBIC HEPABCHCTBA, HEPABEHCTBA C
MOOYJISIMU.
CucreMbl ypaBHEHUN. Y paBHEHHS M HEPABEHCTBA C TTapaMeTpaMHu.

Huaunap, kouyc, map (164)
[oustue mumuapa. [lnomans noBepxHocTH muiauHapa. [ToHstue konyca. Ilnomaas moBepxHOCTH KOHyca. YceuéHHbl koHyc. Cdepa u map. YpaBHEHHE C]EpBI.
B3aumnoe pacrnonoxenue chepbl u miockoctu. KacaTenbHas II0cKocTh K cdepe.  [liormans chepsl.

Oo0bembl Tea (174)

O6bem mpsAMOYToNbHOT O Mapajuienenunena. OobemMbl TPSIMOI TpH3MBI 1 TIHHAPA. O0BEeM HaKIIOHHOW MPU3MBIL, TUPaMUIb M KoHyca. O0beM mapa u Iiomaas cepsl.
OOBEMBI IIAPOBOTO CEKTOPA, MIAPOBOI'0 CErMEHTA U IAPOBOTO CIIOSI.

BekTopsl B npocTpancrBe (64)
[TousTre BexkTopa B mpocTpaHcTBe. ClI0’KeHNE U BEIUUTaHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha unciio. KoMIuiaHapHble BEKTODBHI.

Metoa koopAuHAT B IpocTpancTBe. JIBuxkenus (154)

[IpsmoyroneHas cucremMa KOOpAMHAT B MpocTpaHCTBE. KOOpAWHATEI TOUKM M KOOPAMHATHI BEKTOpA. Yol MEXIy BekTopaMu. CKalspHOE NMPOU3BEICHUE BEKTOPOB.
CBs3p MeXIy KOOpAMHAaTaMH BEKTOPOB M KoopAauHaTamu Touek. lIpocreiimme 3amaun B KOOpAWHATAaX. BBIYMCIEHHE YIIIOB MEXAY NPSAMBIMH M IIJIO CKOCTSIMH.
Ypasnenue nnockocmu. J|pmxenus. Bunsl nsmwkenus. [lpeoopazosanue noooous.

O6o006maromiee moproperue (264)



COJEPKAHUE KYPCA «MaremaTtuka: ajredpa u Hayajla MATeMaTHYeCKOI0 aHAJIN3a, TeOMeTpHUs». YTIy0/IeHHbIH YyPOBeHb

Martemaruka 10 kjace

IHoBTOpeHne marepuana 7 — 9 kiaaccon (3 4)
HelicTBuTesabHble yncaa(l2y)
Hatypanbubie u nensie uncna. Jlemumocts uncen. OcHOBHas TeopeMa apupMETHKH HaTypalibHBIX uncel. ParronansHele, MppalioHaIbHbIE, JeHC TBUTENbHBIE
YHUCIa, YUCIOBas psiMast. UnCIoBhIE HEPAaBEHCTBA. AKCMOMATHKA JCUCTBUTENBHBIX Yucel. MOAynbh NIeHCTBUTEIHLHOTO YKciaa. MeToa MaTeMaTudeCKON WHTYKITHH.
Yucnosblie pynxknnn(104)
Omnpenenenne YuCIOBON (HYHKIUH, CIIOCOOBI ee 3a1aHusl, cBoicTBa (hyHKuui. [leprnoanyeckue u oOpaTHbIe QYHKITHH.
Tpuronomerpnyeckne GpyHkuuu(244)
UmucnoBasi OKpY>KHOCTh Ha KOOPAWHATHOM T1ockocTh. Ompesiesienne cuHyca, KOCHHYCa, TAaHTeHCa U KOTaHTeHca. TpuroHoMerpudeckrue (GyHKIU M YHCIOBOTO 1
YIIJIOBOT'0 apryMeHTa, X CBOMCTBA U rpaduku. CxxaTre U pacTshkeHHe Tpa@uKOB TPUTOHOMETPHUECKUX (QyHKIUI. OOpaTHbIe TPUTOHOM eTpHYecKre QYHKITUY.
Tpuronomerpuyeckne ypaBHeHusi 4 HepaBeHcTBa(104)
IIpocreiimme TpUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA. METOIbI peIIEHUsI TPUTOHOMETPUYECKUX YPaBHEHUI: BBEEHUE HOBOM IIEPEMEHHOM, Pa3JIOKEHUE
Ha MHOXHTEJH, OTHOPOTHBIE TPUTOHOMETPHUECKHE YPABHEHUSL.
IIpeoOpazoBaHue TPUTOHOMETPUYECKUX BhIpakeHnii(21 u)
dopMmyIbl CIIOKEHUS, TIPUBEICHUS, IBOWHOTO apryMeHTa, TOHWKEHHS cTeneHu. [Ipeodpa3oBaHue CyMMBbI TPUTOHOMETPUIECKUX (QYHKIIUN B IPOU3B ElICHHE.
[IpeobpazoBanue Mpon3BeaeHNs] TPUTOHOMETPHUIECKUX (DYHKIMKA B CyMMy. MeTO/BI pellieHrs] TPUTOHOMETPHUYECKUX YpaBHEHHH (TIPOIOJDKEHNE).
IIpousBoanasi(294)
Onpenenenrie YMCIOBON MOCIENOBATETHFHOCTH U CITIOCOOHI ee 3a1aHmsl. CBOHCTBA YMCIIOBBIX IMOCIEAOBATENbHOCTEN.
Onpenenenwne mpenena mociuenoBaTenbHocTH. CBOMCTBA CXOAANIMXCS TTOCeIOBaTeNbHOCTEN. Brruuciienne npenenos nocienoBatenbHocTeil. CyMMa OECKOHEYHOM
reOMETPUYECKON MPOTPECCUH.
[Ipenen dyaxmum Ha 6eckoneunoctu. [lpenen ¢pynkunn B Touke. [Ipupamienne aprymenra. [Ipupamenue GpyHkimm.
3amaun, MPUBOASIINE K MOHITHIO POU3BOAHON. Ompenenenre Mpon3BOAHON. ANTOPUTM OThICKaHs mporn3BoaHON. @opmynsl nuddepennupoanus. [Ipasmna
muddepenupoanus. [lorstre nponsBogHo N-ro mopsaka. Anddepernunposanue cnoxuoi dhyaknun. luddepernnpoanne odpaTHol HyHKINH. YpaBHEHHE
KacaTelbHOM K TpaduKy (YHKIHH. AJTOPUTM COCTaBJICHHs YPaBHEHHUS KacaTelbHO# K rpaduky ¢yrkimu y = f(X).
[IpumeHeHue MPOM3BOAHON IS TOKa3aTENIbCTBA TOXKAECTB U HepaBeHCTB. [locTpoenne rpadukoB dyakwii. [IpuMeHerre TPON3BOIHOMN TSl OTHIC KAHUS
HauOONBIINX U HANMEHBIINX 3HAYEHUH HEelPEephIBHON (PYHKIINK Ha MPOMEXKYTKE. 3a7aui Ha ONTUMH3AIIHIO.
Komniexcubie yucaa(94)
KommutekcHble uricna 1 apudMeTndecKre ornepanui Haj HuMiA. KoMITIIeKCHbBIe Yrciia U KOOpAMHATHAS TUIOCKOCTh. TpuroHoMerprudeckas popma 3amicu
KOMILTEKCHOTO uncia. KoMriekcHbIe uncia U KBaipaTHbIe ypaBHeHHs. Bo3BeieHre KOMILTEKCHOTO YUCIa B CTeleHb. V3BleueHne KBapaTHOTO M KyOHMYeCKOro
KOpPHS 13 KOMIUIEKCHOTO YHCIIA.
KoMOuHaTOpuka u BepossiTHOCTH(74)
[IpaBuiio ymaoxxenuns. [lepecranoBku u hakropuansl. Beibop Heckonbkux 31eMenToB. Coderanus u pasMenienrs. buanom Heiotona. CiydaifHbie coOBITHS U HX
BEpOSTHOCTH.
Hexoropsle cBenenus u3 miianumerpuu (12 4)
VYTaBl ¥ 0Tpe3KH, CBSI3aHHBIE C OKPYKHOCTBIO. Pemenue TpeyronsHukoB. Teopemsl Menenas u UeBbl. Dmurc, runepdona u napadona.

BBenenue (akcuoMbl cTepeoMeTpPHH U UX ciaeacTBus) (3 4)
[IpencraBnenue pasnmena reomerpun — crepeoMeTpur. OCHOBHBIC TOHSATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUM W HMX CIENCTBUSA. MHOTOTpaHHHKHU: KyO,
napajieNenumne]l, MpPsSMOYTONbHBIA MapajieNenunes, NOpu3Ma, NOpsMas NOpu3Ma, NpaBUiIbHAs @IpU3Ma, NUPaMKUAa, IpaBUIbHAs mHUpaMuja. MoaenupoBaHUe



MHOT'OI'PaHHUKOB U3 Pa3BEPTOK U C MIOMOIBIO I'COMETPHUICCKOI0 KOHCTPYKTOpA.

I[MapannenbHOCTH NPAMBIX M IJI0CKOCTei (16 1)

[Nepecekaromuecs, napaiedbHbIe U CKpEIIUBAIOIIMecs MpsiMble B pocTpaHcTBe. Kiaccuukaiys B3anMHOTO PACMONIOKEHHs ABYX MPSIMBIX B MpocTpaHcTse. [Ipu3nak
CKpELIMBAIONINXCA MpPsIMBIX. [lapamnenbHOCTh MPSIMOM M IUIOCKOCTH B TpocTpaHcTBe. Kimaccudukaius B3aMMHOTO PACTIONIOKEHHS MPsIMOH M TUIOCKOCTH. [Ipm3Hak
napaienbHOCTU TpsMoi H 1iockocTH. [lapannensHocTs ABYyX mockocTel. Kimaccudukanuss B3aMMHOTO pacnoioKeHus! IByX Iutockoctei. [Ipusznak mapamiensHOCTH
JBYX Tuiockoctel. [Ipu3Haky napaiienbHOCTH ABYX MPSAMBIX B IPOCTPAHCTBE.

I[epnenauKyJsipHOCTH NPAMBIX U IJI0cKocTeil (17 1)

Yron Mexay NpsMBIMH B NpOCTpaHcTBe. [lepneHaukyaspHOCTh NpsMBIX. [IeprneHauKynspHOCTh NpAMON U IUIOCKOCTH. IIpU3HaK NEeprneHAVKYJISPHOCTH IPSIMOU H
miockoct. OpToroHanbHOE MpoeKTUpoBaHue. [leprneHaAnKysp 1 HaKJIOHHAs. YTOJI MEXIY NPSIMON U IUTOCKOCThIO. [IByrpanHslii yron. JINHEHHBIH yron ABYTpaHHOTO
yria. IleprnieHiuKysipHOCTh T1ocKocTel. [Ipu3Hak nmeprneH uKyIspHOCTH JBYX IUIOCKOCTEH. PaccTrosiHue Mexay TOYKamu, MPSAMBbIMU U IUIOCKOCTAMU. TpexrpaHHbIN
yroi. MHOrorpaHssli yrodi.

Muororpannuku (14 4)
MHororpasHsl€ yribl. Belykiible MHOTOIPAaHHHMKHM U UX CBOMCTBA. IIpaBUIIbHBIE MHOIOIPAHHUKHU.

O6oomaromee mopropenue (124)

Matematuka 11 Kjacc

IToBTOpenue marepuasa 10 kiaacca (4 4)
Muorouiens (10 1)
MHOTrO4JIEHBI OT OJTHOM W HECKOJBKUX IepeMeHHBIX. Teopema besy. Cxema ['oprepa. CuMMmeTprdecKie U OXHOPOTHBIE MHOTOWICHBI. Y paBHEHHSI BBICIIINX CTEIEHEH.

Crenenn u kopau. Ctenennble GpyHKIuu (24 49)

[lonatre kopHs N-i creneHN U3 AeldcTBUTENbHOro yucina. OyHKIUM y = x/x, uX cBoiicTtBa u rpaduku. CBoiicTBa KopHS N-if crernenu. [IpeoOpa3oBanne BBIpaKEHHIA,
cofepxamux paaukanel. O0o0meHre MOHATHS O ToKas3arene creneHn. CTeneHHble (YHKINU, WX CBoicTBa W Trpaduku. JnddepeHnnpoBaHne u WHTErPHUPOBAHHE.
W3Bneyenne KopHeH N-i CTENEHN U3 KOMILJIEKCHBIX YHCEIL.

IMoka3arenbHas u Jorapupmmuyeckast pynxuum (31 49)
[MokasatenbHast yHKIHS, ee CBoWcTBa U rpaduk. [TokasaTenbHble ypaBHEeHHs 1 HepaBeHCTBa. [loHsTre norapudma. dynkuus y = 10gaX, ee cBoiicTBa U rpaduk.
CgoiictBa norapudgmos. Jlorapudmudeckue ypaBHeHus1 1 HepaBeHCTBa. JuddepeHnupoBanne noka3aTenbHON U TorapupMuueckoi QyHKIni.

IlepBooOpa3Hnasi u unrTerpai (9 4)
[lepBooOpa3Hass u HeompeneneHHbI uHTErpan. OmpeeleHHbId WHTErpaj, €ro BBIYMCICHHE W CBOWCTBA. BwrumcieHue rmiomaaed muiockux ¢uryp. [lpumeps

MPUMEHEHUs MHTerpaja B QU3MKE.

DJIeMeHTHI TEOPHH BEPOATHOCTEN M MaTeMaTH4decKoi cratucTukn (9 )



BepositHocTh M reomerpus. HezaBucHMbIe MOBTOPEHUS UCIIBITAHUHN ¢ ABYyMs McxogaMu. CTaTUCTHYECKUE METO/bl 00paboTku nHpopmarmu. ['ayccoBa kpuBas. 3aKoH
OOJIBILINX YUCEIL.

YpaBHenus u HepaBencTBa. Cucrembl ypaBHeHuii HepaBeHCTB (33 4)

PaBHOCHIBHOCTE ypaBHeHMH. OOIMe METO/IBI pelleHusl ypaBHEeHU. YpaBHeHus ¢ MomynsaMu. VppaimoHaibHble ypaBHeHus. JlokazaTenbcTBO HepaBeHCTB. Pemenue
paLMOHaNBHBIX HEPABEHCTB C ONHOM nepeMeHHOW. HepaBeHcTBa ¢ Mopyisimu. MppaluoHanbHbIE HEPABEHCTBA. YPABHEHUS M HEPABEHCTBA C JBYMs IIEPEMEHHBIMU.
JHuodantoBsl ypaBHeHUs. CHCTEMBI ypaBHEHUH. Y paBHEHHUS! M HEPABEHCTBA C TapaMeTpaMHu.

Hummaap, konyce, map (164)
[onstue mwmuapa. [lnomans noBepxHocty muiuHapa. [loHsrtue konyca. [Tnomans moBepxHOCTH KOHyca. YceuéHHbli koHyc. Cdepa u map. YpaBHeHHE CeEpbl.
BzanmHoe pacnionoxenne cepsl u iockoctu. KacarenbHast miaockocTs k cpepe. [lmomans chepsl.

O6bembl Tea (174)
O6BeM npsMOyTONIBHOTO Mapaiuienenueaa. OObeMbl IPSIMOK MPHU3MBI U IHIHH pa. O0beM HAKJIOHHOM MPHU3MBI, MUpaMHJIbl U KoHyca. O0beM Iapa u 1o ajs chepsl.
OOBeMBbl HIApOBOro CEKTOPA, IIAPOBOI0 CETMEHTA U IIAPOBOr'O CJIOSL.

BekTopsl B npocTpancTBe (64)
[lonsarue BexTopa B mpocTpancTBe. CloXeHNne M BRIYUTaHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uuciio. KommiaHapHbie BEKTOPHI.

MeTtoa KOOpAUHAT B pocTpaHcTBe. JIBukenust (154)

[IpsmoyronpHas cucreMa KOOpPAWHAT B IpocTpaHcTBe. KOOpAWHATH TOYKH W KOOPAMHATHI BEKTOpa. YTOJ MEXIy BekropaMu. CKalIsipHOE MPOW3BENACHHE BEKTOPOB.
CBs3p MEXIy KOOpAMHATaMH BEKTOPOB W KoopAuMHaTamu Touek. llpocreiimme 3amaum B KOoOpAWHATaX. BBIYHMCIEHHE YIIIOB MEXAY MPSAMBIMH H IIJIO CKOCTSIMH.
Ypasnenue nnockocmu. Jipmxenns. Bunsl asmxenus. [lpeoopaszosarie noooodusl.

Oo6o6maromee noproperue (304)
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