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PABOYAS TIPOT'PAMMA
no MATEMATHUKE 10-11 kaace

0a30Bblil YPOBEHb
[Iporpamma no npenmetry «Marematuka» ans 10-11 knacco pazpaboTana B
cooTBeTcTBUM ¢ DenepanbHbBIM roCcyapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero o6mero oopa3oBaHus U OCHOBHOW 00pa3zoBaTesibHOM mporpammoit OO0
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Jlns peanmmzanum pabodeit mporpaMMbl uctoiabzyercs Y MK:

Knacc [TopsimkoBbI HOMED
y4eOHHKA B IEPEYHE
10 Huxkonsckuii C.M., [Toranos M K., Pemernnkos H.H. | 1.1.3.4.1.11.1

U Ipyrue «Asnredpa 1 Havajaa MaTeMaTHYECKOTO
ananu3a 10 kimace».- M.: Tlpocsemenue, 2018

10-11 | Aranacsn JI.C.,byry3oB B.®.,Kagomues C.b. u 1134121
Apyrue
I'eomerpus, 10-11. — M: IlpocBemenue, 2018 r.

11 Huxkonsckuii C.M., IToranos M K., Pemernnkos H.H. | 1.1.3.4.1.11.2

U Ipyrue «Asiredpa u Havajaa MaTeMaTHYECKOTO
ananu3a 11 kimace».- M.: Tlpocsemenue, 2018




Iliianupyemblie npeamMeTHbie pe3yabTaThl 0cBoeHus OOII

ba3oBblii ypoBeHb
«I1pobeMHO-PYHKIIMOHAJIbHBIE PE3YJIbTAThI»

Pazgen |. BoINyCKHUK HAY4YUTCS I1]. BoINyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS
Hean JIJ1st UCTIONTb30BaHUS B TTIOBCETHEBHOM JKU3HU U 00ECTICUCHHUS Lna pazeumus mvluinenusl, UCHONb308AHUS 8 NOBCEOHEGHOU
OCBOCHUSA BO3MOXXHOCTH YCHEIIHOTO MPOAOKEHUs 00pa3oBaHus MO JHICUHU
npeaMera CHEUATIBHOCTIM, HE CBA3AHHBIM C IPUKJIAIHBIM UCIIOJIB30BAHUEM u obecneyeHus B03MONCHOCMU YCHEUWHO20 NPOOOIHCEHUS]
MaTeMaTUKH 006pazosanus N0 CNeYUAIbHOCMAM, He C853AHHbIM C
NPUKIAOHBIM UCNOJIb308AHUEM MATNEMAMUKU
TpedoBanus Kk pe3yiabTaTam
dnemenmuvr | — OmnepupoBaTh Ha 6a30BOM yp013Hel IMOHATUSAMU: KOHEYHOE - Onepl,tpoeamb2 NOHAMUAMU. KOHEYHOEe MHOJICECM B0,
meopuu MHOECTBO, DJIEMEHT MHOECTBA, II0JIMHOXKECTBO, IIEPECEUCHUE NeMEHM MHOHCECMEA, NOOMHOICECTEO, NepecedeHue U
MHOdHCECME 1 00beIMHEHNE MHOXKECTB, YNCIIOBbIE MHOKECTBA Ha 00beOUHeHUe MHOIHCeCm8, YUCI0Bble MHOJICECMBa Ha
u KOOPJMHATHOW MPSIMOM, OTPE30K, UHTEPBAJ; KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBAT,
mamemamu — OIepupoBaTh Ha 0a30BOM YPOBHC NOHATUAMM: YTBCPXKICHUE, nonyurmepeail, nNPpoMedNCYmokK ¢ 8bIKOJIOMOTL I’I’ZOHKOIZ,
ueckou OTpUMIIaHHE YTBEPIKJACHHUA, HCTUHHBIC U JIOKHBIC YTBEPKACHUS, epaguueckoe npeocmasienue MHOHCECM8 Ha
J102UKU MIPUYMHA, CJIEACTBHE, YACTHBIN Ccllyyail OOIIEero yTBEpKICHMS, KOOPOUHAMHOU NJIOCKOCU,

KOHTPIIPUMED;

HaXOJUTh NepeceueHne U 00beJMHEHNE IBYX MHOYKECTB,
MIpe/ICTaBICHHBIX IPapUUECKN HA YHUCIOBOM MPSAMOIi;

CTPOUTBH HA YUCJIOBOU MPSAMOM MOJIMHOXKECTBO YHCIOBOIO
MHOX€ECTBA, 3aJaHHOE IIPOCTEUIIUMU YCIIOBUAMU;

pacrno3HaBaTh JIOKHbIE YTBEPKICHHS, OIINOKU B PACCYKIECHUSX,
B TOM YHCJIE C UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJIB30BaTh YUCIIOBBIE MHOKECTBA HA KOOPJAMHATHON NIPSIMOU
JUTSL OTIMCAHMS PEATIbHBIX MPOLIECCOB U SIBICHUM;
IIPOBOJUTD JIOTUYECKUE PACCYKICHHS B CUTYaLUSIX

ONepupoBamb NOHAMUAMU. YMEEPAHCOCHUE, OMPUYAHUE
VMBEPIHCOCHUS, UCHUHHBLE U TONCHBLE YMEEPHCOCHUS,
npUYUHA, credcmeue, YacCmublll CLydai 0oue2o
VMBEPIHCOeHUsL, KOHMPNPUMED,

nPOBEPSIMb NPUHAONEHCHOCIb INEMEHMA MHONCECTBY,
Haxooums nepeceuenue u 00vbeOUuHeHue MHONICeCms, 8
MOM Yucie NPeoCmMasieHHbIX SPAPUUEcKU HaA YUCTOBOT
APAMOU U HA KOOPOUHAMHOU NAOCKOCIU,

npPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUSL OIS
000CHOBAHUSL UCMIUHHOCIU YINEEPHCOCHUIL.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos.

! 3,H€CI) 1 Jajee: pacrno3HaBaTh KOHKPETHBIC IIPUMEPDI 06HII/IX MOHATHUH I10 XapaKTCpHbIM IIpU3HAKaM, BBIIIOJHATH HeﬁCTBHH B COOTBETCTBUM C ONPEACIICHUCM U HpOCTeﬁmHMH
CBOIiCTBaMHU HOHHTHﬁ, KOHKPETHU3NPOBATh MPpUMEPAMHU O6IIII/I€ IIOHATHS.
2 3,H€CI) " fajiee; 3HaTb OMPCACIICHNUEC NTOHATUA, YMETD MOACHATL €0 CMbICJI, YMETb MCII0JIb30BaTh NOHATHUEC U €TI0 CBOIiCTBa Ipu NpoOBCACHUN paccyxc;[eﬂm‘/'l, peuIeHuur 3aa4.




HOBCEIHEBHOU KU3HU

—  UCNONIL308AMb YUCTOB8bLE MHONCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NAOCKOCIMU
0151 ONUCAHUSL PEATbHBIX NPOYECCOB U SIGNIeHULL,

npo6ooOUmMb 00KA3AMENbHbBLE PACCYHCOCHUS 8 CUMYAYUIX

NOBCEOHEBHOU HCUSHU, NPU PeUeHUl 3a0ay U3 Opyeux

npeomemos

Yucha u
GbIpadrceHus

OnepupoBarh Ha 0a30BOM YpOBHE MOHATHAMMU: LIEJI0€ YHUCIIO,
JeTUMOCTb YUCell, OOBIKHOBEHHAs JIp0o0b, AeCATUYHAS 1pO0b,
paloHaIbHOE YUCII0, TPUOIMKEHHOE 3HAUEHUE YNCIa, YacTb,
JI0J151, OTHOILIEHUE, ITPOLIEHT, MOBBIIICHNUE U [IOHNKECHHUE Ha
3aJIaHHOE€ YMCJIO MPOLIEHTOB, MacIlITao;

OIlepUpOBaTH Ha 6a30BOM YpOBHE MOHATUSAMHU: JIorapu(M 4uca,
TPUTOHOMETPHUUYECKAs OKPYKHOCTh, TpajlyCHasl Mepa yIia,
BEJIMYMHA YTJa, 33IJAHHOTO TOYKOM Ha TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH, CUHYC, KOCUHYC, TAHT'€HC U KOTAaHI'€HC YTJIOB,
MMEOIIMX ITPOU3BOJIBHYIO BEIUYHHY;

BBINOJIHATE apupMEeTHUYECKHE JeHCTBUS C LENbIMH U
palOHAIbHBIMH YUCIIAMU;

BBINOJIHATEH HECIIOXKHbIE TPE0Opa30BaHUs YHCIOBBIX BBIPAKEHUIH,
COJIep KALINX CTENEHH YKcen, 1100 KOPHU U3 Yucell, In60
Jorapu(mbl YHCET;

CpaBHUBATh pallMOHAJIBHbBIE YHCIIa MEXAY cO00ii;

OLICHUBATb U CPABHUBATH C PALMOHAIBHBIMU YUCIIAMH 3HAYECHUS
LIEJIBIX CTENEHEN YUCEell, KOPHEN HAaTypaIbHOM CTEIICHU U3 YUCEIl,
Jorapu@MoB YHCell B IPOCTHIX CIydasx;

n300pakaTh TOUKAMHU Ha YUCIIOBOM MPsIMOH 1Ieble U
palOHaIbHBIC YUCIIA,

n300paxkaTh TOUKAMH HA YHCIOBOM MPSIMOM LIEJIble CTETIEHU
qucesl, KOPHU HaTYpaJbHOM CTENEHU U3 YnCel, JorapudMbl
YHCENl B IPOCTBIX CIy4asx;

BBITNIOJIHATH HECIIOKHBIE TPE0OPa30BaHUsI LIEIbIX U JPOOHO-
panMoHaIbHBIX OYKBEHHBIX BBIPAKEHHIA;

BBIPAXKaTh B POCTEHUINX CIy4asX U3 PaBEHCTBA OIHY

—  CB80000HO Onepupo6amv NOHAMUIAMU. Yeloe YUCTO,
0enumMocmn yuces, 0ObIKHOBEHHAsE OPOOb, OeCAMUUHAS
0podOb, PAYUOHATILHOE YUCTO, NPUOIUINCEHHOE 3HAUEHUE
yucna, yacmo, 005, OMHOULEHUE, NPOYEHM, NOBbIUUEHUE
U NOHUICEHUE HA 3A0AHHOE YUCTO NPOYEHMOE,
macuimab,

—  Npu8oOUMb NPUMEPLL YUCEL C 3A0AHHBIMU CEOUCBAMU
oenumMocmu;

—  onepuposamuv NOHAMUIMU: J102APUDM Yucia,
MPUSOHOMEMPUUECKASL OKPYIHCHOCTb, PAOUAHHAS U
2paodycHas mepa yena, 6eIutuna yend, 3a0aHH020
MOYKOU HA MPUCOHOMEMPUHECKOU OKPYIHCHOCMU, CUHYC,
KOCUHYC, MAH2EHC U KOMAHSEHC Y2ll08, UMEIOUUX
NPOU3BOIbHYIO BEIUYUHY, YUCIA € U T,

—  GBINOJIHAMb apupmMemuyeckue 0elicmsus, co4emast
YCMmHble U NUCbMEHHbLE NPUEMbL, NPUMEHSISL NPU
HeobX00UMOCMU 8bIYUCTUMEIbLHBLE YCIPOUCMEA;

—  HAxoO0umv 3HAYeHUs KOPHS HAMYPAIbHOU Cmenenu,
cmenenu ¢ payuoHaIbHbIM NOKA3amenem, jlo2apugma,
UCNONBL3YS NPU HEOOXOOUMOCU BbIYUUCTIUMEIbHBLE
ycmpoucmea;

—  NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

—  NP0OB0OUMb NO U3BECHHBIM POPMYNAM U NPABULAM
npeobpazoeanuusi OYK8EHHbIX 8bIPANCEHULL, BKIIOUAIOUUX
cmenenu, KOpHU, 102apughpmvl U MPUSOHOMEeMpUyecKue

dyHryuu;




[IEPEMEHHYIO Yepe3 APYTHUE;

—  BBIYUCIISATH B IPOCTHIX CIIydasx 3HaYCHHs YUCIOBBIX U
OYKBEHHBIX BBIPa)KEHUH, OCYLIECTBIISISI HEOOXOIUMBbIE
MOJICTAHOBKH M MIPE0Opa30BaHuUs;

— u300paxkaTb CXeMAaTUYECKHU yroJl, BEIMYMHA KOTOPOTO BhIpaKEeHA
B Ipajycax;

— OLIEHUBATh 3HAKH CHHYCA, KOCUHYCA, TAHT€HCA, KOTAaHI'€HCa
KOHKPETHBIX YTJIOB.

B nogceonesnoll scuznu u npu uzyueHuu Opyeux y4eOHbix
npeomemos:

—  BBINIOJHSTH BBIYUCIICHUS ITPH PEIICHUHN 3aa4 PAKTUIECKOTO
XapakTepa,

—  BBINOJHSATH NIPAKTUYECKUE PACUETHI C HCIIOIB30BAaHUEM IIPU
HEOO0XOMMOCTH CIIPABOYHBIX MAaTEPHAIIOB U BEIYUCITUTEIBHBIX
YCTPOMCTB;

— COOTHOCHUTH peaslbHbIC BEIIMYHHBI, XapaKTEPUCTHKH O0BEKTOB
OKPY’KaIoIIero MUPa C UX KOHKPETHBIMU YHCIIOBBIMU
3HAYEHUSIMU;

— HCIOJB30BaTh METOBI OKPYTJICHUS, TPHOIIKSHHS U TIPUKUIKH
MIPH PEUICHUN TPAKTUYECKUX 3a/1a4 TOBCETHEBHOM KU3HU

HAX00Uumy 3HAYEHUs YUCLOBbIX U OYKEEHHBIX
8bIPAdICEHUL, OCYUWeCMBIAA He0DX00UMble NOOCHAHOBKU
u npeobpazosanusi;

u300padicams cxemMamu4ecKu y2oi, 8eIUduHa KOmopo2o
8bIpAdiCcena 6 2padycax uiu paouaHax;

UCNONb308aMb NPU peuteHUU 3a0a4 madauyHvle
3HAYEHUS MPULOHOMEMPUHECKUX QVHKYULL Y2108,
BbINONIHAMb NEPEBOO0 BEUYUHbBL Yeld U3 PAOUAHHOU Mepbl
8 2paodycHy!o u 06pamuo.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux y4eoHsix

npeomemos:

BbINOIHAMb QCUCMEUSL C YUCTOBLIMU OAHHBIMU NPU
PeuenuU 3a0ay npaKmu4ecko2o Xapakmepa u 3a0ay u3
PA3IUUHbIX 0bacmert 3HAHUL, UCNOIL3YS NPU
HeoOX00UMOCMU CNPABOUHbIe MAMEPUATDL U
8bIUUCIUMENbHBIE YCIPOUCNEA,

OYeHUBam», CPAGHUBAMb U UCHOTIL306AMb NPU PeUleHUU
NPAKMUYECKUX 3a0ay YUCi06ble 3HAUeHUs. PeaibHbIX
8eUYUH, KOHKPEmHble YUCTO08ble XAPAKMEPUCUKU
00BEKMOB OKPYACAOUE20 MUPQ

Ypasnuenua
u
HepageHncme
a

— Pematp nuHeiiHBIe ypaBHEHHS 1 HEPABEHCTBA, KBAIPaTHBIC
ypaBHEHWUS,

— pemiats Jorapudmuueckue ypasaenus Buzaa log ; (bx +c) =du
mpocTeiire HepaBeHcTBa Bua 10g o X < d;

—  pemiaTh moKasaTenbHbIC ypaBHeHHs, Buaa & o= d (rxe d MoxHO
NPE/ICTaBUTh B BUJIE CTETICHH C OCHOBAHUEM &) M IPOCTEHIITHE
HepaBeHcTBa BUaa 8 < d  (rae d MOYKHO NpENCTaBUTh B BHIE
CTEIIEHH C OCHOBAHHUEM 4);.

— TPUBOIUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIIEro
TPUTOHOMETPHYECKOTO ypaBHEHHsI BUAA: sin X = a, COS X = a, tg
X =@, Ctg X = @, r1e a — TabJIMYHOe 3HAUYCHUE COOTBETCTBYIOLICH

Pewams payuonanvuvie, nokazamenvHoie u
ni02apu@muyeckue ypagHenus u HepaeeHcmad,
npocmetiwiue UppayUoOHAIbHble U MPUSOHOMEMPUIECKUE
VDABHEHUS, HEPABEHCMBA U UX CUCTHEMDbI,
UCRONBL308aMb MEMOObL PeUleHUs YPAGHEHULL:
npusederue K 8Udy «NPOU3BeOeHUe PAGHO HYI0» UlU
«4ACHOE PABHO HYIIO», 3AMEHA NEPEMEHHBIX,
UCNONb308aAMb MEMOO UHMEPBANO8 OISl PEULCHUS
HepageHCma,

UCNOBb3068aMb 2PAPUUECKULE MemOO 05
NPUOTUNCEHHO20 PeulenUsl YPAGHEHUI U HEPABECHCME,




TPUTOHOMETPUYECKON (PYHKIIUH.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

COCTaBJIATh U pelIaTh YPABHEHUS U CUCTEMbI YPaBHEHHUI MTPU

PEIICHUN HECIOXKHBIX IMTPAKTUYCCKUX 3aaa4

uz00pasicamsv Ha MPULOHOMEMPULECKOU OKPYIHCHOCIU
MHOHCECMBO PEeULeHULl NPOCEULUUX
MPUSOHOMEMPULECKUX YPABHEHUIL U HEPABEHCME,
BbINOJIHAMb OMOOP KOPHEU YPAGHEHU UIU peuleHull
HepaseHcma 8 COOmMeemcmeuu ¢ 0ONOTHUMENbHbIMU
VCILOBUAMU U 02PAHUYEHUSMU.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux y4eoHwix

npeomemos:

COCMABIAMb U peuiams YPaeHeHUsl, CUCHEeMbl YPAGHEHULL
U HEPABEHCMBA NPU peueHuy 3a0ay Opyeux y4eOHbix
npeomemos;

UCNONB308aMb YPAGHEHUS U HEPABEHCMBA OISl
NOCMPOeHUs. U UCCIe008AHUS NPOCMEUUUX
MaAmemMamuyeckux mMooenel peaibHblX CUmyayuti uiu
NPUKIAOHBIX 34044,

yMemyb UHMEPRPemupos8ams NOJLYYEHHbIU NPU peuleHul

VPABHEHUsI, HEPABEHCMBA UIU CUCTIEMbL Pe3YTbman,
oyeHusamuv e20 npasoonoodobue 6 KOHmekcme 3a0aHHOU
PEANbHOU CUMYayuy Ui NPUKIAOHOU 3a0a4u

Dyukyuu

OmnepupoBath Ha 0230BOM YPOBHE HMOHATHSAMHU: 3aBUCUMOCTh
BEJIMYMH, (YHKIINS, apTyMEHT U 3HaueHue (PyHKIMU, 00JIacTh

oTpesieNIeHUs] 1 MHOXKECTBO 3HaYeHUN QyHKIMHU, TpaduK

3aBUCUMOCTH, IpaduK QYHKINHU, HYIU GYHKINHU, TPOMEKYTKH
3HAaKOIIOCTOSHCTBA, BO3PACTAHUE HA YMCIOBOM IIPOMEXKYTKE,

Y6LIBaHI/Ie Ha YUCJIOBOM IIPOMCIKYTKE, HanOOJIbIIIee U

HaAnMMCHBIICC 3HAUCHUEC q)yHKI_[I/II/I Ha YUCJIOBOM ITPOMEKYTKE,

nepuoauyeckas GyHKIHUs, IEPHOL;

OIepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: MpsAMas U
oOpaTHas MPONOPLHUOHAIBHOCTD JIMHEHAs, KBaApaTUUHAs,
norapupMHuUecKas 1 noxkasareiabHas QyHKIHMH,
TPUTOHOMETPUYECKHE (PYHKLINU;

pacrio3HaBaTh rpauKu 3JeMEHTapHBIX QYHKIUHN: PsIMOH U

Onepuposamv NOHAMUAMU. 3A6UCUMOCTb GETUYUH,
@yHKYus, apeymenm u 3HavyeHue QyHKyuu, oodracme
onpeoeneHUs U MHOMCeCmMB80 3Ha4eHull YyHKyuu, epapux
3asucumocmu, epagux QyHKyuu, Hyaiu QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCMBA, 803PACMAHUEe HA
YUCTI080M NPOMEINHCYMKe, YObleaHue Ha YUCTO080M
npomexcymke, Hauboivbulee U HauMeHblee 3HaueHue
@YHKYUU HA YUCTIOBOM NPOMEINHCYMEKE, NEPUOOUUECKAS
@dynKyus, nepuoo, uemnas u HeuemHas PYHKyuu;
onepupoamv NOHAMUAMU: NPAMAZ U 0OpaAMHAs
NPONOPYUOHATLHOCTY, TUHEHAS, K8AOPAMUYHAS,
Jlocapupmuyeckas u noKa3amenbHas yHKyuu,
mpuzoHomempuieckue QyHKyuu,




00paTHOM MPONOPIIMOHATHHOCTH, INHEHHOM, KBaIPaTUYHOM,
Jorapu(MHUIECKOM U IMOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUYECKHUX (PYHKIIUH;

COOTHOCHUTH TpaKH FIE€MEHTAPHBIX PYHKIUN: IPSIMON U
00paTHO# MPONMOPIMOHATLHOCTH, JIMHEWHON, KBaIpaTUIHOM,
norapu(pMUYECKON 1 TIOKa3aTeIbHON (DYHKITHIA,
TPUTOHOMETpHUECKHUX QYHKIUH ¢ popMynamu, KOTOPHIMH OHU
3aJ1aHbl;

HAXOJUTh MO TpaduKy NpuOIMKEHHO 3HAYCHUS (PYHKIIMH B
3a/IaHHBIX TOYKAX;

OTIPENIeNIATh 1O TpauKy CBOWCTBA PYHKIIUH (HYIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEKYTKH MOHOTOHHOCTH, HAaHOOJIbIINE U
HAaUMEHbBIIINE 3HAYCHUS U T.11.);

CTPOUTH 3CKH3 rpaduka GyHKIHUHU, YAOBIECTBOPSIOMICH
MIPUBEICHHOMY Ha0OpY yCIOBUH (MIPOMEXYTKH BO3pacTaHUs /
yObIBaHUs, 3HaU€HHE (PYHKIMU B 33JaHHOM TOUYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

OTIpeeNsATh N0 rpadukaM CBOMCTBA pealbHBIX MPOIIECCOB U
3aBUCUMOCTEN (HaOOIbIINE U HAMMEHBIIINE 3HAYCHHUS,
MIPOMEXYTKH BO3PACTAHUS U YOBIBAHUS, POMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOU CUTyalluu

— onpedensimv 3HAYEHUe PYHKYUU NO 3HAYEHUIO
apeaymeHma npu paziuyHulx CRocooax 3a0anus QyHKYul,

— cmpoumbv epaghuKu u3yyeHHuIX QYHKYUL,

— onucvleams no 2paQuKy u 6 RPOCMeUuUx CIyuasx no
dopmyne nosedenue u ceovicmea yHKyutl, HAXOOUMsb NO
epaguxy ynxyuu Hauboavuue u HaumMeHbuUue
3HAYEHUsL,

—  cmpoumbs 3cKu3 epaguxa Gynkyuu, y0oeiemeopsioujell
npugedeHHoM)y HAOOpY YCo8ULL (NPOMeNCYMKU
803pacmanus/yovieanus, 3HaveHue QYHKYuy 6 3a0aHHOll
MouKe, MOUKU HIKCMPEMYMO8, ACUMNIOMDbL, HYIU
@yukyuu u m.o.);

—  pewambs YpasHeHust, npocmeriuue Cucmembvl YpagHeHull,
UCNONBL3YSL COUCMBA (DYHKYULL U UX 2PAPUKOS.

B nosceonesnoii srcuznu u npu uzyuenuu Opyeux y4eOHvix
npeomemos:

— onpedensimv No paghuKkam u UCHOIb306aAMb OJisl PEULCHUs.
NPUKTAOHBIX 3A0aY CBOUCMEA PEAbHBIX NPOYECCO8 U
3asucumocmeli (HauboIbUIUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUS U YObI8AHUsL (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCEA, ACUMNIMOMUL,
nepuoo u m.n.);

—  UHMePNpemupos8ams CE0UCMEd 8 KOHMeKCcme
KOHKPEMHOU NPAKMU4eCcKou CUumyayuu,

onpeodenams no epaguram npocmeluiue XapaKmepucmuxu
nepuooOUYecKux npoyeccos 8 OUOI02UU, IKOHOMUKE,
MY3bIKe, paouoceszu u Op. (amMnaumyod, nepuoo u m.n.)

Inemenmel
mamemamu
uecKkoz2o
ananusa

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU: IPOU3BOHAS
(GyHKIIMH B TOUKE, KacaTelbHas K rpaduky QyHKIUH,
MIPOU3BOIHAS (PYHKIUH;

OTIpeIeNsATh 3HaYeHHE MPOU3BOIHON (PYHKIIMK B TOUKE IO
M300pakKeHUIO KacaTelIbHON K rpaduKy, MPOBEICHHON B ATOU

—  Onepuposamuv NOHAMUAMU: NPOU3BOOHASL PYHKYUU 6
mouke, KacamenbHas K epaguxy GyHKyuu, npouseoo0Hds.
dyHryuu;

—  BIYUCTAMb NPOU3BOOHYIO OOHOUIEHA, MHO2OYIeHd,
K8aOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL DYHKYULL,




TOUKE;

pelaTh HEeCIOXKHbIE 337aUl Ha IPUMEHEHHE CBSI3U MEXTY
MIPOMEXYTKaMU MOHOTOHHOCTH M TOUKaMH 3KCTpeMyMa
(GyHKLINH, C OTHOW CTOPOHBI, U TPOMEKYTKAMU
3HAKOMOCTOSIHCTBA U HYJISIMU MPOU3BOAHOMN 3TON (PYHKIIMH — C

JIPYTOH.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

MOJIb3YACh TpadKaMH, CPABHUBATh CKOPOCTU BO3pACTaHUs
(pocta, MOBBIIICHHUS, YBEIHUEHUS U T.I1.) UIIU CKOPOCTHU
yObIBaHUs (TIaICHUsI, CHFDKEHUS, YMEHBIIICHHS | T.11.) BEJIMYMH B
peanbHBIX MPOLIECCAX;

COOTHOCHTB Tpa(iiKi peabHBIX MPOIECCOB U 3aBUCUMOCTEH € MX
ONMCAaHUSAMH, BKIIOYAIOIIMMH XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBI pOCT, TIIABHOE MOHUKEHHE U T.11.);
HCIO0JIb30BaTh I'pa)MKU peabHbIX MPOLECCOB IS PEeIlIeHUs
HECJIOKHBIX MPUKJIAJHBIX 3a/1a4, B TOM YHUCJIE ONPEeNsis Mo
rpaduKy CKOpOCTbh XOja mpoliecca

BLIYUCTIAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUIL, UCNONIb3YA CNPABOYUHbIE MANEPUATbL,
uccne0osams 8 NPOCMeUUX CLyyasx QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOIbUIUE U HAUMEHbLUUE
3HAYeHUs. YYHKYULl, CMpoums epaghuxku MHO2041EeHO8 U
npocmenuuux payuoHaIbHbIX QYHKYULL ¢
UCNOIL308AHUEM ANNAPAMA MAMEMAMUYECKO20
ananusza.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux y4eoHwix

npeomemos:
peuamv NPuKiaorvie 3a0avu u3 ouoiocul, QusuKu,
XUMUU, SKOHOMUKU U OPYeUX NPeoMemos, CEsI3AHHbLE C
UCc1e008anuemM Xapakmepucmuk peaibHblX nPpoyeccos,
HAXodCOeHUeM HauboIbuux U HAaUMEHbUUX 3HAYEeH U],
CKOPOCMU U YCKOPEHUS U M.N.;

UHMEPNPEMUPo8ams NOJYHEeHHble Pe3yIbmanivl

Cmamucmu
Ka u meopus
6eposAmHoc
meil, 102UKa
u
Kombounamo
PuKa

OnepupoBath Ha 0a30BOM YPOBHE OCHOBHBIMH OMHCATEIbHBIMU
XapaKTepUCTUKaMU YHUCIOBOro Habopa: cpeiHee
apudMeTHIecKoe, MeInaHa, HanboIbIIee U HAUMEHbIIIEE
3HAUEHUS;

orepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMH: YAaCTOTa U
BEPOATHOCTH COOBITHUS, CITy4alHBIM BHIOOD, OMIBITHI C
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSMU;

BBIUUCIISATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJCUeTa Yucia
HCXOJIOB.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

OLICHUBATb U CPABHUBATH B IIPOCTBIX CIy4yasiX BEPOSITHOCTH
COOBITHI B peasbHOMN JKU3HU;

YUTaTh, CONIOCTABISATh, CPABHUBATH, HHTEPIIPETUPOBATH B
IIPOCTBIX CIIy4asx peajbHbIC NAHHBIC, IPEICTABICHHBIC B BUIC

Hmems npedcmasnenue o OUCKpemMHbIX U HENPEPLIBHBIX
CLYYAUHBIX BEIUUUHAX U PACHPEOeNIeHUSX, O
He3a8UCUMOCMU CTLYYAUHBIX GEIUYUH,

umemv npedcmasgieHue 0 Mamemamuieckom o*CUOaHuUU
U oucnepcuu CIy4auHbX 6eIUUUH,

umemn npedcmasieHue 0 HOpMAaIbHOM pacnpeodeleHuu u
npumepax HOpMaibHO PACHPEOeNeHHbIX CTYUAUHbIX
BENUYUH,

NOHUMAMb CYyMb 3aKOHA DONbUIUX YUCeN U 8b100POUHO20
Memooa usmepeHusi 8eposIMHOCMel;

umems npedcmasienue 00 YCI108HOU 8ePOSMHOCIU U O
NOJIHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PEUeHUU 3A0aly,
umMems npeocmasgieHue 0 8A}CHbIX YACMHBIX BUOAX
pacnpeoeneHuii U NPUMeHAMb UX 8 peuleHuu 3a0ay;
umMems npeodcmasgierue 0 KOppeiayuy ciy4atiHblx




TabmuIL, AUarpamMmm, rpaduKoB

BEIUYUH, O TUHEUHOU pecpeccul.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

—  BIMUCTAMb UU OYEHUBAMb BEPOSIMHOCIU COOLIMULL 8
PeanvHOU HCU3HU,

—  guIOUpamsv nooxoosauue Memoosbl NPedCcmasieHus u
00pabomKu OaHHBIX;

YMemb peuams HeClodCHble 3a0ayu Ha NPUMEHeHUe 3aKOHA

OONLUUX YUCeN 8 COYUONIOUU, CIMPAXOBAHUL,

30pasooxpanenuu, obecnevenuy 6€30NacCHOCMU HaceleHus 8

Ype36bIYAIHBIX CUMYAYUSIX

Texcmoevie
3a0auu

Pemarp Hec0KHBIE TEKCTOBBIE 33Ja4H Pa3HbIX TUIIOB;
aHAJIM3UPOBATh YCIOBUE 337a4H, IPU HEOOXOUMOCTH CTPOUTH
JUIsL €€ pEeLICHUsI MaTEMaTUYECKYI0 MOJIEb;

MIOHMMAaTh U UCIIOJIb30BaTh JUISl pELCHUs 3a]Jaul HH(POpMAaIHIO,
IIPEACTABJICHHYIO B BUJE TEKCTOBOM U CUMBOJIBHOM 3aIIUCH, CXEM,
Tabyul, AMarpaMm, rpauKoB, PUCYHKOB;

JIENCTBOBATH I10 AJITOPUTMY, COJEPXKAILEMYCs B YCIOBUU 3a/1a4U;
HCIIOJIB30BAaTh JIOTUYECKHUE PACCYKICHUS IIPU PEILICHUH 3aa4H;
paboTaTh ¢ N30BITOUHBIMHU YCIIOBHSIMHU, BBIOMpAs U3 BCeH
uHpopMalny, TaHHbIE, HEOOXOAUMBIE AJIS pEIICHUs 3a/1a4H;
OCYILIECTBIISATh HECIOKHBIHN epedop BOSMOKHBIX PEIICHUH,
BbIOMpAs U3 HUX ONTUMAJIBHOE [0 KPUTEPHSIM,
c(OpPMYIHPOBAHHBIM B YCIOBUHY;

AHAJIM3UPOBATh U UHTEPHPETUPOBATH NOJYUCHHBIE PEIICHUS B
KOHTEKCTE YCJIOBUS 3a/1a4M, BEIOUPATh pEIIeHUs, HE
MIPOTUBOpPEYALINE KOHTEKCTY;

peuaTh 3aja4i Ha pacyeT CTOUMOCTH ITOKYIIOK, YCIIYT, 030K U
T.IL.;

peniaTh HECIOKHBIE 33Ja4H, CBSI3aHHBIE C JI0JIEBBIM YYaCTHEM BO
BIaIcHUU (HUPMOU, IPEIPUITHEM, HEIBUKUMOCTHIO;

pelarh 3aja4i Ha IPOCThIE IPOLEHTHI (CUCTEMBI CKHJIOK,
KOMHCCHH) U Ha BHIYMCIIEHUE CIOKHBIX MPOIIEHTOB B PA3JIMYHBIX

—  Pewamuw 3a0auu pazuvix munos, 6 mom yucie 3a0aqu
NOBbIUEHHOU MPYOHOCMIL,

—  8bIOUPAmMb ONMUMATLHBLI MEMOO peueHust 3a0ayl,
PACCMampusas paziuyHvle Memoobl,

—  cmpoumsv MoOelb peueHus 3a0aiu, NPo8oOUMb
doxazamesibHvle PACCYHCOCHUS;

— pewamb 3a0aqu, mpedyowue nepedopa 8apuarHmos,
npoGepKuU YCa06Uill, 8blOOPA ONMUMATLHOZO
pe3ynrbmama,

—  QHAIU3UPOBAMb U UHMEPNPEMUPOBAMb PEe3YIbmamyl 6
KOHmeKcme YClo8usl 3a0ayil, 8blOUpams peueHusl, He
npomugopedaujue KOHMeKcmy;,

—  nepegooumv npu peuleHuy 3a0a4u UHGOPMayuro u3
00HOIUL hopmbl 8 OpY2YI0, UCNOIB3YS NPU HE0OX0OUMOCTU
cxemul, mabauywl, epagpuxu, ouazpammol,

B nogceonesHotl HcuzHU 1 npu u3yueHuu Opyaux npeomemos.:
peuiams npakxmuieckue 3a0a4u U 3a0a4u u3 opyeux
npeomemos




cXeMmax BKJIaJIOB, KPEAUTOB U UTIOTEK;

pemaTh MPaKTHYECKUE 3a1a4H, TPEOYIOIINE UCIIOIb30BAHHS
OTPHIIATEIILHBIX YUCEII: Ha ONPEICIICHNE TEeMIIEpaTyphl, Ha
OIIpe/IeJICHUE MOJIO0XKEHUS Ha BpEMEHHON OCH (0 Hallel 3pbl U
1OCJIe), Ha ABMKEHHUE ACHE)KHBIX CPEICTB (IIPUXO0J1/pacxoy), Ha
orpeJiesieHue ITyOuHBI/BBICOTHI H T.11.;

UCIIO0JIB30BATh TIOHATHE MaciTala JUlsl HAXO0XKICHUS PACCTOSIHUN
W JIUTMH Ha KapTax, IIaHaX MECTHOCTH, TUTaHaX MTOMEIICHUH,
BBIKpOIKax, Mpu paboTe Ha KOMITBIOTEPE H T.II.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

peiaTh HECCJIOKHBIC IMTPAKTUYCCKHUE 3a/la4r, BOSHUKAIOIIUC B
CUTYyaluIX HOBCGIIHGBHOﬁ KHU3HHU

T'eomempusn

OmnepupoBarh Ha 0A30BOM YpOBHE MOHATHAMM: TOUKA, IIPsIMas,
IUIOCKOCTb B IIPOCTPAHCTBE, APaJLUICIBHOCTD U
NEePIEHAUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (TIpU3Ma,
nupamMuia, IpSMOYTroJIbHBINA Napajuienenunes, Kyo);
n300pakaTh U3ydyaeMble GUTYpHI OT PYKU U ¢ IPUMEHEHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

U3BJIEKaTh HH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, npeACTaBICHHYIO Ha YepTexax U pUCYHKaX;
MpUMEHSTH Teopemy [ludaropa mpu BEIUNCIIEHUH 2IIEMEHTOB
CTepeoOMeTpUIecKuX (puryp;

HaXO/UTh 0OBEMBI U IIJIOLIAIU IOBEPXHOCTEH MPOCTEHIIINX
MHOTOTPaHHHUKOB C TIPUMEHEHUEM (HopMyT;

pacrio3HaBaTh OCHOBHBIE BH/IbI T BpallleHUs (KOHYC, IIWINHP,
cdepa u map);

HaXO/UTh 00BEMBI U TLIONIAIN TIOBEPXHOCTEH MPOCTEUIITHX
MHOTOTPaHHHUKOB U TEJI BpaIllEHHUs ¢ TPUMEHEHHEM (OPMYIL.

B nosceonesnoii orcusnu u npu usyyeHuu Opyeux npeomemos:

Onepupoeamv nOHAMUAMU: MOYKA, NPAMAS, NIOCKOCb
6 npocmpancmee, napaineibHOCMb U
NePNeHOUKYIAPHOCb NPAMbBIX U NIOCKOCHEl,
npUMeHAmb OJisl peuleHUsl 3a0ay 2eomempuyecKue
Gakmul, eciu ycio8us npumMeneHus 3a0anbl 8 AGHOL
dopme;

pewams 3a0ayu Ha HAXOHCOEHUE 2e0MEeMPUUECKUX
6eUUUH NO 00PA3YAM UU ATICOPUMMAM,

oenamsb (8bIHOCHbIE) NIOCKUE YEPMEINCU U3 PUCYHKOB
00beMHbIX pucyp, 6 MoMm yucie pucosams U0 C8epxy,
COOKY, Cmpoums ceveHuss MHO20SPaAHHUKOS,
U36j1eKamy, UHMePnpemuposams U npeoopas306bi6ams
uHgopmayuio 0 2eomempuieckux Guzypax,
npeocmagieHHyIo Ha YepmeHCcax;

NpUMeHamb 2eomMempuyeckue Gaxmol O peuleHus
3a0ay, 8 MOM qucie npeononazarouux HeCKoOIbKo a0
peuienus;

ONUCHIBAMb 83AUMHOE PACNONOINCEHUE NPAMBIX U
NIOCKOCMeEll 8 NPOCMPanHcmee;

Gopmynuposams ceolicmea u npUsHaKu ueyp,
00KA3b18AMb 2€0MEMPULECKUE YIMBEPHCOCHUSL,

10



COOTHOCHUTH aOCTPaKTHBIE TEOMETPUUYECKHIE MTOHATHUS U (PAKTHI C
PCAJIbHBIMH KU3HCHHBIMU 00BbEKTAMU U CUTYyalluAIMU,
UCIIOJIB30BATh CBOMCTBA ITPOCTPAHCTBEHHBIX T€OMETPUIECKIX
Gburyp U1 pereHus THITOBBIX 33/1a4 IPAKTHYECKOTO
COEpKaHHUS;

COOTHOCHTB TIONIA/IH TOBEPXHOCTEH TN OJJUHAKOBOI (HhOpMBI
Pa3IMYHOrO pa3mepa;

COOTHOCHTH 00BEMBI COCY/IOB OJJMHAKOBOH (DOPMBI Pa3InIHOTO
pa3mepa;

OIICHUBATH (DOPMY MPABUIHLHOTO MHOTOTPAHHUKA TIOCTIE CITHJIOB,
Cpe30B | T.1I. (ONPEesATh KOJMIECTBO BEPIINH, pedep U rpaHei
MOJTY4YEHHBIX MHOTOTPAHHHUKOB)

e1adems CMaHOApmMHoU Kiaccupurayuetl
NPOCMPAHCMBEHHBIX u2yp (RUPAMUObL, NPUMbI,
napasnnenenuneovl);

Haxooums o6vembl U NIOWaAoU NHOBEPXHOCMEL
2eoMempuieckux mei ¢ npUMeHeHuem Gopmyi;
BLIUUCTIAMb PACCMOSHUS U Y2llbl 8 NPOCMPAHCIEE.

B nosceonesnoti socuznu u npu uzyuenuu Opyeux npeomemos:
UCNONB308AMb CEOUCMEA 2COMEMPUYECKUX puzyp Oist
peuwenus 3a0a4 npaKmu4ecKoeo Xapakmepa u 3a0ay u3
opyeux obnacmeti 3HAHUU

Bexmopuot u

OnepupoBarh Ha 6a30BOM YpOBHE IOHSATUEM JI€KapTOBBI

Onepuposams noHAMUAMU 0eKAPMO8bl KOOPOUHAMDbL &

Koopounam KOOPJUHATHI B IPOCTPAHCTRBE, npocmpancmee, 6eKmop, Mooyib 6eKmMopd, paseHCme0

bl 6 HaXOJUTh KOOPJIWHATHI BEPIIUH KyOa U MPSIMOYTOJILHOTO 8EKMOPO8, KOOPOUHAMbL BEKMOPA, Y20 MENHCOY

npocmpanc napauesenuIea BEKMOPAMU, CKAIAPHOE NPOU3BEOEHUE BEKMOPOS,

mee KOJLIUHEeapHble 6eKmMopbl,
HAX00Uums paccmosiHue Mexicoy 08YMs MOUKAMU, CYMMY
BEKMOPOB U NPOU3BEOCHUE BEKMOPA HA YUCIIO, V2Ol
MedHcOy eKmopamil, CKausipHoe npousgedeHue,
PAcKIaovbieams 6eKmMop no 08YM HEeKOLIUHEeAPHbIM
sexmopam,
3a0a8ams NJI0CKOCMb YPAGHEHUEM 8 0eKAPMOBoU
cucmeme KOOpOUHam;
peuiams npocmetiuiue 3a0ayu 86e0eHUeM 8eKMOPHO20
basuca

Hcmopusn OnuceiBaTh OT/EIHHBIC BBIIAIONIUECS PE3YIbTAThI, TIOTYYCHHbBIE IIpeocmasnsime 8K1A0 BbIOAIOWUXCA MATNEMAMUKOS 8

Mamemamu B XOJI€ Pa3BUTHsI MAaTEMAaTUKN KaK HAYKH; pazeumue MamemMamurky U UHbIX HaAY4YHbIX o0nacmel,

Ku 3HATH MIPUMEPHI MATEMATUIECKUX OTKPBITHI U UX aBTOPOB B NOHUMAMb PO MameMmamuky 8 paseumuu Poccuu

CBSI3U C OT€YECTBEHHOW U BCEMUPHON UCTOPUEN;
MTOHMMAThH POJIb MATEMATHUKH B pa3BUTHH Poccum
Memoowt [TpuMeHSITh H3BECTHBIC METOIBI TIPH PEIICHUH CTaHIaPTHBIX Hcnonvzosamov ochosHble MemoObl 00KA3amenbCmad,
Mamemamu MaTeMaTUYeCKUX 3a/1a4; npPoBOOUMb OOKA3AMENLCMBO U BbINOJIHAMD
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Ku

3aMedarh U XapaKTepu30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH
B OKPY’KArOLIEH NeUCTBUTEIIbHOCTH;

IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE, B TOM YHCJIE XapaKTEPU3YIOLUX KPACOTY U
COBEPILEHCTBO OKPY’KAIOIIETO MUpPA U IIPOU3BEACHUN UCKYCCTBA

onposepaicenue;

—  NpUMEHAMb OCHOBHbIE MeMOObl PeUuleHs]
MamemMamuyecKux 3a0ay,

—  HA OCHO8E MAMeMamuyecKux 3aKOHOMepHOCmel 8
npupooe Xxapakxmepuzo8ams Kpacomy u co8epuLeHCmeo
OKpYIHCAOUie20 MUpa U npou3eedeHuUll UCKyccmed,

NpUMeHAMb npocmeuuue nPocPamMmHble Cpeocmaa U
91eKMPOHHO-KOMMYHUKAYUOHHBLE CUCTEMbL NPU
peuienuy MamemMamuyecKux 3a0ay
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4. Conep:xanmne o0y4eHust

Y4eOHOro0 npeaMeTa «<MaTeMaTHKA» HA YPOBHE CPelHero oouero oopa3oBanusi, 0a30BbIi
YPOBEHb

Komnencupyromas 6a3oBasi nporpaMmma

Aure0pa m HaYaJIa MATEMaTHY€CKOI0 aHAJIN3a

HatypanbHble uuncia, 3amuch, pa3psiiHbIE cllaraeMble, apupMeTHUYecKHe JeHCTBUSL.
Uucna u gecaruyHas cucreMa cuucieHus. HaTypanpHble yucia, J€IMMOCTb, INPU3HAKU
menmuMoct Ha 2, 3, 4, 5, 9, 10. Pasnoxenue uumcima Ha MHOXuUTenu. Ocratku. Pemenue
apu(METHYECKUX 3a7a4 MPAKTUIECKOTO COIEPKaHUSL.

Llenbie yncna. Moaynp yucna u €ero CBOMCTBa.

Yactu u gomu. pobu u nericteus ¢ apobsmu. OkpyrieHue, npudmmkenue. Penienne
MPAKTUYECKHX 3aJ1a4 HA MPUKUJIKY U OLICHKY.

[TpouenThl. Pemienue 3amay MpakTUYECKOrO COJEp)KaHUS HA YacTU M IPOLEHTHI
Crenenb C HaTypaJlbHbIM U LEJbIM moka3areneM. CpoiictBa creneHeil. CTaHIapTHBIA BHJ
qucia.

AnrebGpanyeckue BeIpaKeHHs. 3HaUeHUe alreOpanveckoro BhIpaKeHHsI.

KBanparusiii kopenb. M300paxenue yucia Ha yuciaoBod mnpsmoi. [IpubmmxenHoe
3HaYEHUE UPPALMOHAIBHBIX YHCET.

Honamue mnozounena. Paznoowcenue mmocounena Hna Mmuodxcumenu, YpaBHEHUE,
KOpeHb ypaBHeHUs. JIMHEWHbIe, KBaJpaTHbIE YPABHEHUS U CHCTEMBbI IMHEHHBIX YPaBHEHHIH.

Pemenne mnpocredmmx 3amad Ha JIBHJKEHUE, COBMECTHYIO pabOTy, HPOLEHTHI.
UucnoBble HEpaBEHCTBA U WX CBOICTBa. JInHeliHbIe HEpaBEHCTBA C OJHON MEPEMEHHON U UX
cucteMbl. YncnoBsle npoMexyTku. OObeIMHEHNE U ITEpECeUEHUE TPOMEKYTKOB.

3aBUCUMOCTh BEIMYMH, (QYHKLUS, apryMeHT M 3HAaue€HUE, OCHOBHbBIE CBOMCTBA
¢yukiuii. I'paduk ¢yaxuuu. Jlunelinas ¢ynkuus. Ee rpaduk. VYriosol ko3dduuueHt
IIPSAMON.

Keaopamuunaa ¢ynxyusa. I'pagux u ceotlicmea keadpamuyHou @GyHKyuu. epagux

k
dyHrkyuu Y = \/; I'paghux ynxyuu y = ot

Hynu ¢yHKuMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHHe MU
yObIBaHHE) Ha 4YMCIOBOM MNpoMmexyTke. Hambombiiee u HavMeHblllee 3HaueHUE (DYHKIUU.
[lepuonnyeckre GyHKIMU U HAUMEHBLINNA TEPUO/.

I'pagycHas Mmepa yria. TpuroHomerpuueckas OKpYyKHOCTb. OrmpeneneHue CHHYcCA,
KOCHHYCa, TaHI€HCa IPOM3BOJIBHOTO yriaa. (OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
3HaueHus TpuroHoMeTpudeckux Gynknuii s yriios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'papuxu mpueonomempuueckux ghynkyuti 'y =C0SX,y =Sinx, y =tgx.

Pemenne  mpocTeMmMX — TPUTOHOMETPUYECKHMX  YpPaBHEHHH € IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH.

Ilonamue cmenenu c OeticmeumenvHulm noxkazamenem. Ilpocreiie nokasaTenbHbIe
ypaBHeHUs U HepaBeHcTBa. [lokazaTenbHas QyHKIUSA U ee rpaduk.

Jlorapudm umcnma, oOcHOBHBIE cBoicTBa Jorapudma. JlecsTuunplii sorapudm.
[Tpocreiiue norapupmMuueckue ypaBHeHUs U HepaBeHCTBa. Jlorapudmuueckas GyHKIuS U ee
rpaduk.

[Tonstue crenenHoit ¢yHkuun u ee rpaduk. Ilpocreiimme uppanroHaIbHBIE
YpaBHEHHS.

Kacarenpnas x rpa¢uky ¢yHkuuu. [loHsTne mpou3BomHOW (QYHKIMH B TOYKE Kak
TaHTeHC yIJla HAaKJIOHA KacaTelbHOW. ['eoMeTpudeckuii M (PU3NUECKUil CMBICT MPOU3BOIHOM.
IIpou3ssoonbie MHO20UIEHO8
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Touku »sKcTpemMymMa (MakCUMymMa M MHUHUMYMA). Hccredosanue diemMeHmapHbix
@DYHKYULL HA MOYUKU IKCMPEMyMa ¢ ROMOWbI0 Npou3eooHol. Haensaonas unmepnpemayusi.

Ionamue nepsoobpaznoii pynkyuu. Quzuyeckuil cmuvici nepgoobpasnou. Ilonamue 0o
uHmezpane Kax niowaou noo epaguxom QyHKkyuu.

I'eomerpust

@urypel Ha INIOCKOCTH M B npocTtpaHcrBe. JUmnHa u miuowmans. Ilepumerpsr u
iomaau Guryp.

[TapanienpbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEH.

TpeyronbHuku.  Buabl  TpEyroapHUKOB:  OCTPOYIOJIbHBIE,  TYIOYIOJIbHBIE,
npsmoyronbHble. Kater npotus yrina B 30 rpagycoB. BHenHuit yron TpeyrojabHukKa.

buccexrpuca, Meuana 1 BbICOTA TPEYTOJIbHUKA. PAaBEHCTBO TPEYTOJIBHUKOB.

Pemenue 3a1a4 Ha Ki1eT4aroit Oymare.

PaBHOOE/IpeHHBI  TPEYroNbHUK, PpaBHOCTOPOHHMM  TpeyronbHuUK. CBolcTBa
PaBHOOEPEHHOTO TPEYTOJIbHUKA.

CooTHOLIEHH MEXAY CTOPOHAMH M yIVIaMM B IPSMOYIOJBHOM TPEYIOJbHUKE.
Tpuronomerpuueckre GpyHKIMH YTIIOB B IPSIMOYTOJIbHOM TpeyroiabHuKe. Teopema Iludaropa.
IIpumeHeHne TeOpeM CUHYCOB U KOCUHYCOB.

UYeThIpeXyroapHUKH: MapajuieIorpamMmm, poMO, IpsSMOYTOJIBHUK, KBAApaT, Tpaneus u
ux corictBa. CpeiHsAs TMHUS TPEYTOJbHUKA U TPANELUH.

Buinyknvie u Hesvinykavie ¢hueypei. llepumerp MHOTOyrONbHHKA. [IpaBUIIBHBIHA
MHOT'OYTI'OJIbHUK.

VYTI1bl Ha IJIOCKOCTH U B IPOCTpaHCTBE. BepTHKanbHbIE U CMEKHBIE YTJIbL.

CyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YETBIPEX YT OJIbHUKA.

CooTHoI1IeHN B KBa/IpaTe U PaBHOCTOPOHHEM TPEYTIOJIbHUKE.

JlnaroHaim MHOrOyroiabHHUKA.

[TonoOHbIE TPEYTOIBHUKY B MIPOCTEHIINX CITydYasix.

@DopMyIibl IUIOMIAN MPSIMOYTOJIBHHUKA, TPEYTOJbHUKA, pOMOa, TpanelHH.

OxpyxHocTh U Kpyr. Paguyc u auamerp. JlinHa OKpPYKHOCTH U IUIOLIAAb KpyTa.
Yucno m. BnmcaHHbIN yron, B 4acTHOCTH YroJj, OnMparomuiics Ha auaMmerp. KacarenbHas k
OKPYKHOCTH U €€ CBOMCTBO.

Ky6. CooTHoIIeHus B KyOe.

Terpasp, NpaBWIBHBINA TETPAIP.

ITpaBuibHas nupamuaa u npusma. Ipsmas npuzma.

H300padicenue HekOmopvIX MHO202PAHHUKOS HA NIIOCKOCHIU.

[TpsamoyronbHblit napamenenunen. Teopema Iugazopa 6 npocmpancmee.

3ajau Ha BBIUMCICHHE PpACCTOSHUW B IIPOCTPAHCTBE C IOMOIIBIO TEOPEMBI
[Tudaropa.

Pazeepmra npsimoyzonvrHo2o napannenrenuneoa.

Konyc, unnunnp, map u chepa.

Ilpoexyuu ¢ueyp na niockocmo. Hzobpasxcenue yununopa, KoHyca u cgepuvl Ha
NJIOCKOCIU.

Ilonamue 06 obvemax men. Vicnonb3oBaHue Ul PELICHUs 3a/1ad Ha HAXOXKJEHHE
reOMETPHUECKUX BETMYUH (HopMyIT 00beMa NMPU3MBI, IIUIUHIPA, THPAMHJIBI, KOHYCA, IIapa.

Ilonamue o nodobuu ma niockocmu u 6 npocmparcmee. OTHOLIEHNE IUIOMAAEH U
00BbEMOB MOT00HBIX PUTYP.

BeposiTHOCTh M cTaTHcTHKA. JIornka 1 KOMOMHATOpHKA

Jloruka. Bepubie n HeBepHBIE yTBepxkaAeHus. Ciencreue. Konmpnpumep.
Mnoorcecmso. Ilepedbop BapraHTOB.

Ta6mumpl. CTonbuaTeie U KPYroBbIe JUATPAMMBI.
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YucnoBele Habopwl. Cpennee apupmeTHyeckoe, MeUaHa, HauOoIblIee U
HauMEHbIIee 3HaYeHUs. [Ipumepsbl U3MEHUUBHIX GEIUYUH.

Yacrora U BeposATHOCTh coObITHs. CiydaiiHblii BeIOOp. BbluncieHne BeposSTHOCTEH
COOBITHH B ONBITAX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITUSAMH.

Hezasucumvle cobvimus. opmyna cnodlceHus 6eposmHocmet.

Ipumepur cnyuaiinwix éenuvyun. Pagnomepnoe pacnpedenenue. Ilpumepvl HOpManrbHO20
pacnpedenenus 6 npupooe. Ilonamue o 3akone 601bUUX YUCE.

OcHoBHasi 6a30Basi nporpamMma

Anre0pa v HaYaJIa aHAIHM3A

[ToBTOpenue. Pemienne 3a1au ¢ UCMOJIB30BAHUEM CBOMCTB YMCEN U CUCTEM CUUCIICHUS,
JENUMOCTH, J0JEH U 4acTel, MPOLEHTOB, MOAYJEeH uncen. Pemienne 3a1ay ¢ uCnosib30BaHUEM
CBOWMCTB CTETNECHEW M KOpPHEH, MHOTOYICHOB, MpeoOpa3oBaHUl MHOTOYICHOB U JPOOHO-
palMOHANIbHBIX BBIPAKEHUM.

Pemienue 3amad ¢ MCnoJib30BaHUEM TPaJayCHOW Mepbl yriia. Moaylb 4Hcia U €ro
CBOMCTBA.

Pemienne 3amay Ha JABUKEHUE M COBMECTHYIO PAaOOTy C TMOMOINIBIO JIMHEHHBIX U
KBaJpAaTHBIX YPAaBHEHUI U MX cHCTeM. PemieHue 3ajad ¢ MOMOLIBIO YHCIOBBIX HEPABEHCTB U
CHUCTEM HEpPaBEHCTB C OJHOW TEPEMEHHOW, C TPUMEHEHHEM H300PAKEHUSI YHCIIOBBIX
MIPOMEXYTKOB.

Pemenue 3amady ¢ WCMOJB30BAaHMEM YHCIOBBIX (YHKIHMA W HX TpaduKoOB.
Hcnonb3oBaHue CBOWCTB U TpadUKOB JUHEHHBIX U KBaJAPATHUYHBIX (PYHKIMHA, OOpaTHOI

MPONOPIMOHATLHOCTH U PYHKIIUU Y = «/; . 'paduueckoe periecHre ypaBHEHNH 1 HEPABEHCTB.
TpuronomeTpudeckass OKpy)KHOCTb, paduannas mepa yena. CAHYC, KOCUHYC, TAHTCHC,

KOmMaHeeHc MPOU3BOIILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO M CIICACTBUS U3

Hero. 3HadeHUs TpUroHoMmerpudeckux ¢ynkimit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

(0, =, —,—,— pan). Dopmyavl CLOHCEHUS MPULOHOMEMPUYECKUX YHKYUL, HOpMYIbL

npusedeHust, hopmyivl 0BOUHO20 apeyMeHmd..

Hynu ¢yHKunu, mpoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOomnbliee u
HauMeHbllee 3HayeHue (yHkuuu. Ilepuonnueckune @yHkuu. YeTHOCTH M HEYETHOCTD
byukuit. CnoowcHble yHkyuu.

TpuronomeTrpuueckue QyHKIUH Y =COSX,y=SINX,y=tgXx. @yuxyua Yy =CtgX.
CaoiicTBa ¥ rpaQ KU TPUTOHOMETPUUYECKUX (DYHKITUH.

ApPKKOCHHYC, apKCHUHYC, apKTaHIeHC 4ucia. Apkkomanzenc uucna. Ilpocreiimue
TPUTOHOMETPUYECKHE YpaBHEHUS. PelieHne TpuroHoMeTpuyeCcKX ypaBHEHUH.

Obpammuvie mpucoHomempuueckue @yHKyuu, ux ceoticmea u 2paguxu. Pewenue
npocmeuuux mpu2oHOMempu4ecKux HepageHcma.

CreneHb C JICUCTBUTENBHBIM MOKa3aTeleM, CBOMCTBa cteneHu. [Ipocreitmue
MoKa3aTeIbHbIe ypaBHEHUS U HepaBeHCTBa. [lokasarenbHas GyHKIIHS U €€ CBOMCTBA U TpaduK.

Jlorapudm uucna, cBoiictBa sorapupma. Jlecatuunsiii sgorapudpm. Yucno e
Hamypanvhoiii J102apum. IIpeoOpasoBanue JorapuMUIECKUX BBIPKEHUIA.
Jlorapudmudeckue ypaBHeHUsI U HepaBeHCTBa. Jlorapudgmudeckas QyHKIMS U €€ CBOWCTBA U
rpadux.

Crenennas ¢GyHKIUS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

Memoo unmepsanog 01 peulenus HepaseHCcma.

Ilpeobpazosanus  epaguxos  @yukyuil: co8ue 6004b  KOOPOUHAMHBIX  OCell,
pacmsdiceHue U cocamue, OmpadxceHue OmHOCUMENbHO KOOpOunamHuulx oceu. I paguueckue
MemoObl peuleHusi ypasHeHuil u HepaseHcms. Pewenue ypasnenuii u HepaseHcms,
€o0epHCaux nepemenHyIo o0 3HaKOM MOOYIAL.

15



Cucmembl  noOKazamenvbHbiX, J102APUPMUYECKUX U UPPAYUOHATLHBIX YPAGHEHUII.
Cucmembl NOKA3AMENbHBIX, 102APUPMULECKUX HEPABEHCME.

Bzaumno oopamuvie pynkyuu. I paguxu 63aumno oopamuvix yHKyuil.

Vpaenenus, cucmemul ypagrenuii ¢ napamempom.

[TpousBonnas ¢pynkuuu B Touke. KacarenpHas k rpadpuky Gynkuuu. ['eomerpuaeckuit
U (U3NYECKUN CMBICT TMPOU3BOAHOK. [Ipom3BoaHbIe 3iIeMEHTapHBIX (YyHKIUN. [Ilpasuna
oughghepenyuposanus.

Bmopas npoussoonas, ee ceomempuyeckutl u QuauyecKuli CMbiCiL.

[TonsiTrie 0 HEMPEPBIBHBIX QYHKIMAX. TOUYKH IKCTpeMyMa (MaKCHMyMa U MUHUMYMA).
HccnenoBanue 31eMEeHTapHBIX (QYHKIUNA HA TOYKH 3KCTpEeMyMa, HauOoJIblliee U HauMCEHbIIICe
3HaYeHHWE C TMOMOIIBI0 TPOU3BOAHOU. [locmpoenue ecpagukoe GyHKyui ¢ NOMOWbIO
npou3eo0Huix. [Ipumenenue npouzeo0HoU npu peueHuy 3a0ay.

[TepBoobpasnas. [lepgoobpasnvie snemenmapHuix Gpyukyuil. 1lnowads KpugosuHeHol
mpaneyuu. @opmyna Hetomona-Jletibnuya. Onpedenennviii unmeepan. Buluucienue niowaoeii
NIOCKUX pucyp u 00vemos men 8pawjeHus ¢ NOMOubIo UHmMe2pad.

I'eomerpus

[ToBTOopenue. Pemenne 3a1a4 ¢ mpuMeHEHHEM CBOWCTB (pUIyp Ha IUIOCKOCTH. 3aJjauu
Ha JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpHpUMEpPOB. Vcnonbp3oBaHue B 3ajadax MPOCTEHUIINX
JOTMYeCKUX MpaBwil. PemeHue 3amad ¢ HCHOJIB30BAHHEM TEOPEM O TPEYyrojbHUKAX,
COOTHOILIEHUN B IPSIMOYTOJIBHBIX ~ TPEYrOJbHUKAX, ¢akToB, CBSI3aHHBIX c
YeThlpeXyrojpHuKamMu. Perienue 3amad ¢ UCHONb30BaHUEM  (DAKTOB, CBA3aHHBIX C
OKpPY>KHOCTSIMU. PellieHne 3a1au Ha u3MepeHus Ha IJIOCKOCTH, BBIUMCIIEHUE JUIMH U IJIOLIAa/IEH.
Pewenue 3a0au ¢ nomowvio 6ekmopoe u KoopouHam.

Harnspnas crepeomerpus. @urypsl U ux n3o0pakeHus (KyO, mupamuia, Mpu3Mma).
OcnosHule nonsamus cmepeomempuu u ux ceoticmea. CedeHus Kyba u TeTpasipa.

Touka, mpsiMast U MJIOCKOCTh B MPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIIEACTBUS
n3 HUX. B3auMHOE pacrnosiokeHue MpsIMBIX M IUIOCKOCTEN B IpocTpaHcTBe. IlapanmnenbHocTb
NpsIMBIX M IUIOCKOCTEM B mpocTpaHcTBe. M300pakeHHe NpOCTEHHINX MPOCTPAaHCTBEHHBIX
¢buryp Ha IIOCKOCTH.

Paccrostnus mexny ¢purypamu B IpOCTPaHCTBE.

Vel B npoctpaHcTBe. [lepneHIuKyIsIpHOCTD NPSMBIX U TUIOCKOCTEH.

[Tpoexkuust ¢urypel Ha MIOCKOCTh. [IpHM3HAKM NEPHEHAUKYISPHOCTH MPSAMBIX U
IUIOCKOCTEHN B MPOCTpaHCTBE. Teopema 0 Tpex NepHeHANKYIApax.

Mpuororpannuku. [lapamnenenunen. CBoiicTBa NMpsAMOYTOJIbHOIO Hapasuleenuesa.
Teopema Iludaropa B mnpocrpanctBe. Ilpusma u nupamuga. IlpaBunbHas nupamuaa u
npaBwibHas npusMa. [Ipsmas nupamuga. D1eMeHThl IPU3MbI U TUPAMU/IBL.

Tena BpameHus: IUIUHIP, KOHYyc, chepa u map. OCHOBHBIE CBOWCTBA IMPSIMOIO
KpyroBOoro HHWJIMHIpPA, MNpsIMOrO KpyroBoro KoHyca. M3o0paxeHue Ten BpallleHUs Ha
IIJIOCKOCTH.

IIpedocmasnenue 06 yceueHnom KoHyce, ceuenus KOHyca (napaiieibHoe OCHO8AHUIO U
npoxoosuyee uepe3 6epuiUHy), CedeHus YUIUHOpA (napaiieibHo U NepneHOUKYIAPHO OcCu),
cevenus wapa. Pazeepmra yununopa u kouyca.

IIpocmerivuue KOMOUHAYUU MHO20SPAHHUKOE U Mel 6paujeHus Medlcoy CcOoOOI.
Brruucnenue 351eMeHTOB MPOCTPAaHCTBEHHBIX (uUryp (pedpa, 1uaroHau, yIiibl).

[Inomanp MOBEPXHOCTH MpaBWIBHOM NHUpaMuUAbl W HpsMOW mnpusMsbl. [lnomans
MOBEPXHOCTHU MPSIMOTO KPYroBOI'O HUJIMH/IPA, IPSMOTO KPyroBOr0O KOHYcCa U 11apa.

[Tonsstue 06 obbeme. OO6BeM MUpaMuAbl U KOHYyca, NMPU3Mbl U LWIMHApA. OO0beM
miapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOLICHUS MEXAY TUIOIIAASIMUA TTOBEPXHOCTEH
1 00beEMaMi IOTO0OHBIX TEJI.
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Heuodicenus 6 npocmpancmee: NapaiienibHvlli NEPeHoC, YeHMPATbHAs CUMMempus,
cummempusi omuocumenvHo niockocmu, nosopom. Ceoticmea Osudxcenuil. Ilpumenenue
08UICEHULL NPU peleHUl 3a0ad.

BekTopsl U koopauHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
9HCII0, YTOJ MEXAy BekTopamu. KoJummHeapHble W KOMIUIaHApHBIE BEKTOPHL. CranspHoe
npouszgeedenue 8ekmopos. Teopema O PpAzlONCEHUU BEKMOPA NO MPeM HEeKOMIIAHAPHLIM
gexmopam. CransapHoe npousgedenue 6eKkmopos 8 koopounamax. Ilpumenenue eekmopog npu
peueHul 3a0a4 Ha HaxoHcoeHue paccmosHUull, OIUH, niowaell U 00vbemos.

Ypasuenue niocxocmu 6 npocmpancmee. Ypasuenue cgepvi 6 npocmpancmee.
Dopmyna Ons 8bIMUCTIEHUSL PACCMOSHUS MENCOY MOUKAMU 8 NPOCMPAHCEBE.

BepositHoCcTh M cTaTucTHKa. PadoTa ¢ naHHBIMH

[ToBTrOopenue. Pemenne 3a1a4 Ha TabIMUHOE M TpadUuecKoe MPeACTAaBICHNE JaHHbIX.
Hcnonb30BaHne CBOMCTB M XapaKTEPUCTHK YMCIOBBIX HA0OPOB: CPEAHHMX, HAUOOIBIIETO U
HAaUMEHBIIETO 3HAYEHMsI, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue yacmomol u
geposimHocmu  codvimuii. Buiuucienue eeposamuocmell 6 onvlmax ¢ pPasHOB03MONCHLIMU
anemMeHmapubiMu  ucxooamu. Pewenue 3a0au ¢ npumenenuem Komobunamopuku. Pewenue
3a0ay Ha GblUUCIeHUe BepOAMHOCMel He3a8UCUMbBIX COObImuULl, NpUMeHeHue Qopmyvl
cnoocenust geposmuocmen. Pewenue 3a0au ¢ npumenenuem ouacpamm OJiinepa, Oepesa
gepossmuocmell, popmynvl bepryinu.

Ycnosnas eeposmnocme. Ilpasuno ymuoodcenuss eeposmuocmei. Popmynra noamou
8EPOSIMHOCMU.

Huckpemnvie cuyyaiinvle eeauyunvl u pacnpedenenus. Heszasucumvle cayuaiinvie
genuuuHvl. Pacnpedenenue cymmol u npousseoenuss He3a8UCUMBLX CTLYUANHBIX GENUYUH.

Mamemamuueckoe odxcudanue u oucnepcust crydyaunou eeruyunsl. Mamemamuueckoe
odicuOaHue U OUCNepcus CYMMbl CIVHAUHLIX eeiuyuH. I eomempuueckoe pacnpeoeienue.
bunomuanvnoe pacnpedenenue u e2o ceovicmeaa.

Henpepuviguvie cnyuaiinvie genuuunvl. I[lonamue o niomHocmu 6epoOSMHOCHU.
Pasnomepnoe pacnpeoenenue.

TlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

llonsamue o nopmanvrom pacnpedenenuu. Ilapamempsi HOpMaIbHO20 pacnpeodeneHusl.
Ipumepvl cnyuatinblx enuyut, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NO2PeUtHOCMb UsMepeHUl,
pocm uenosexa,).

Hepasencmeo Yebwviwesa. Teopema Bepuynnu. 3akon 6onvuux uucen. Bvibopounviii
MemoO uzmepenus eeposmuocmell. Ponv 3axkona Oonbwiux uucen 6 Hayke, npupooe u
obwecmse.

Kosapuayus 0eyx cnyuaunvix eenuuun. Ilonamue o kosgppuyuenme Koppenayuu.
Cosmecmuvie HaOMOOEHUsT O08YX  CIVHAUHLIX  BelUdUH. Bwibopounwviii  kos¢hduyuenm
KOppensiyuu.
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Temarnueckoe muanupoBanue B 10 kiacce

Tema Koun4yectBo | KoHTpoOJIbHBIE
4YacoB Ha padoThI
TeMy
AJITEBPA U HAYUAJIA AHAJIN3A

1. JlelicTBUTE/IbHBIC YUCIIA 11 1
2. PammonanbHbIC ypaBHEHHS U HEPABEHCTBA 16 1
3. Kopens crenenu n. 10 1
4. CreneHb NOJOKUTEIBHOTO YKCIa 9 1
5. Jlorapudmsl 6

6. Jlorapudmuueckue u MOKa3aTelbHbIe ypaBHEHUS U 9 1

HEPABEHCTBA

7. CuHYC, KOCUHYC, TAHT€HC U KOTAHT€HC yTia 11 1
8. ®opmyisl croxkeHus. TpuroHoMmeTprudeckne GyHKINN 11

9. TpuroHoMmeTpuyeckre ypaBHEHUs U HEPaBEHCTBA 8 1
10. DneMeHTHI TEOpUHU BEPOSITHOCTEH 4

11. IToBTOpEHHE 8

I'EOMETPUA
12. Axcuomsl ctepeomerpun JlapamieabHOCTb NPSAMBIX U 11 9
IIJIOCKOCTEN

13. IepneHIUKYIAPHOCTD MPSIMBIX U THIOCKOCTEH 11 1
14. MHuororpaHHUKu 11 1
15. BekTopsl B IpOCTpaHCTBE 8 1

TemaTuyeckoe nnaHupoBaHue 11 knacc
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Tema Koun4yectBo | KoHTpoOJbHBIE
4YacoB HA padoThI
TEMY

1. ®ysxumu u rpaduxu 8 1
2. Tlpenen pyHKIMU U HENTPEPHIBHOCTH 2

3. OOparubie GyHKIUU 2 1
4. TlpousBomHas 8 1
5. IlpumMeHeHHe MPOU3BOTHOM 18 1
6. IlepBooOpasHas u UHTETpal 10 1
7. Ypasuenus. HepaBenctBa. CucTteMsl. 36 3
8. KommiekcHsbie yncna 8

9. HroroBoe moBTOpPCHHE 12 1

10. TEOMETPUA

11. Meroa koopAuHAT B IPOCTPAHCTBE 12 1
12. Hunmuanp. Konyc. Hlap. 10 1
13. O6bemsI Tem. 10 1
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