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PaGouass mporpamma  oOmieoOpa3oBarenbHOro  ydeOHOro  mpeamera — «MaremaTHKa»
Npe/Ha3Ha4YeHa Ui OCBOCHUS OCHOBHOW MpOQecCHOHaNbHOM o0Opa3oBatenbHOi mporpammbl CITIO Ha
0a3e OCHOBHOT'0 00IIero 0OPa3oBaHUs C IOJYIECHHUEM CPEIHEro 00IIero 00pa3oBaHuUs.

PaGouass mnporpamma pa3paboTraHa B COOTBETCTBUM C: TpeboBaHusMu DenepaabHOro
rocyJJapCTBEHHOTO0 00pa3oBaTEeNbHOIO CcTaHaapTa cpeaHero obumiero obOpazosanus (PI'OC COO);
MPUMEPHON OCHOBHOW 00pa30oBaTeNbHON MporpaMMbl cpeaHero oodmero obpa3oBaHus (omoOpeHa
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ITosicHuTeIbHAS 3aNMUCKA

[Tporpamma 001I€00pa30BaTENFHOTO Y4eOHOro mpeaMera «MaTeMaTHKa» IMpeqHa3HaueHa Ui
M3y4eHHS B MPO(ECCHOHATBHBIX 00Pa30BaTENFHBIX OpPraHU3alMsIX, PEaM3YIOMIUX 00pPa30BaTEIbHYIO
IporpaMmy CpeaHero ooOmero o0pa3oBaHMs B IpeAesiaX OCBOCHUS OCHOBHOW IpO(eCcCHOHAIBLHON
obpasoBarensHoi mporpammbl CIIO (OIIOIT CITO) nHa 6a3e ocHOBHOrO 00IIEro oOpa3oBaHUS IMPU
MOJITOTOBKE CIEIMAIMCTOB CPETHETO 3BEHA.

PaGowass mnporpamma pa3paboTraHa B COOTBETCTBUU C: TpeboBaHusMH DenepaiabHOro
roCyJIapCTBEHHOTO 00pa30oBaTENBHOrO CTaHAapTa cpemaHero obmiero obpazoBanms (PI'OC COO);
IIPUMEPHON OCHOBHOW 00pa3oBaTeNbHOW MNpOrpamMMbl cpeaHero oolmero oOpa3oBaHus (ogo0peHa
pemeHreM QenepajbHOro y4eOHO-METOANYECKOro O0beIMHEH s TI0 00IIeMy 00pa30BaHUIO; MPOTOKOI
otr 28 uroHs 2016 1. Ne 2/16-3).

B  mporpamme  cobmogaercss NPEeEeMCTBEHHOCTh € (eepalibHbIM — TOCYAApCTBEHHBIM
o0pa3oBaTeIbHBIM CTAaHJAPTOM OCHOBHOTO 0OIIero OOpa3oBaHMs;, YYUTHIBAIOTCS BO3PACTHBIE U
IICUXOJOrMYECKHEe OCOOEHHOCTH IIKOJbHMKOB, OOYYaIOLIMXCS Ha CTYNEHH OCHOBHOTO OOIIEro

O6p33 OBaHUA, YAIUTBIBAIOTCA MCKIIPCIMCETHBIC CBA3H.

O0mas xapakrepucTuKa y4eOHOro nmpeamera

Marematuka  sBisieTcss  (QyHIaMEHTaJIbHOW  o0mieo0pa3oBaTeIbHOW  AMCHUIUIMHOW €O
CIIOXKHMBIIUMCS YCTOWYHMBBIM COZICP)KAaHMEM U OOIIMMHU TPEOOBAaHUSIMHM K IMOATOTOBKE oOydaromuxcs. [Ipu
ocsoennu mpodeccuit CIIO u cnemumanbHocTeit CIIO TexHMYeckoro mpoduiisi mpodecCHOHATBHOTO
oOpa3oBaHMsI MaTeMaTWKa H3ydaercs Ooiyiee yriayOJeHHO, Kak mpoduiabHas ydeOHas AMCIMILINHA,
YUNTBIBaIOIIAs CHENU(PUKY OCBaMBaeMbIX MNpodeccuil WM CHelUalbHOCTeH. DTO BBIpa)KAaeTcs B
COJICp)KaHUU OOyYEHHsI, KOJMYECTBE YacOB, BBIACISIEMBIX HAa HM3YYCHHE OTIEIBHBIX TEM IPOTrPaMMBbI,
ryOMHE WX OCBOCHHMA OOYYalOIIMMHCS, O0beME M XapakTepe TMPaKTHYECKHX 3aHATUH, BHUAAX
BHEAYJIUTOPHONW CaMOCTOSATEIbHON paboThl 00yUYaOLINXCA.

OO6mue nenu u3ydyeHus: MaTeMaTUKU TPAJAULIMOHHO PEeaH3yIOTCs B UEThIpEX HAINPaBJICHUSX:

1) obmiee mpencraBiaeHue 00 UAEAX U METOJAX MaTEMATHKU;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBiageHne HEOOXOUMBIMI KOHKPETHBIMH 3HAHUSIMH U YMEHHSIMU;

4) BocnuTaTENIbHOE BO3/ICH CTBHE.

[Mpodrmzanus 1eneil MaTeMaTHYECKOro 00pa3oBaHUs OTPaKAaeTCs Ha BHIOOPE MPUOPUTETOB B
OpraHu3anuy y9eOHOU JeaTenbHOCTH oOydaronmxcs. s rexauuueckoro npoduis mpodeccHoHaaIbHOTO
oOpa3oBaHHsI BBIOOp IeJIEH CMeNIaeTcsi B NParMaTHdeckoM HaNpaBJICHWH, MpPeaycMaTpHBAIOIIEM
yCUIIGHHE ¥ pacIIMpeHUue IMPHKJIAJHOTO XapakTepa H3yYeHUs MaTEeMaTHKH, MPEUMYIIEeCTBEHHON

OpHCHTAallMU Ha aHFOpI/ITMI/I‘{eCKI/Iﬁ CTUJIh TO3HABATCILHOU ACATCIIBHOCTH.



W3yueHne MaTeMaTUKH Kak HpoQUIBLHOrO 001ieo0pa3oBaTelbHOro Y4eOHON —IpeaMera,
yuuThIBaroIel crienuuKy ocBanBaeMblx odydaromumucs crnenuansHocreir CIIO, obecnieunBaercs:

* BBIOOPOM Pa3JIMYHBIX MOAXO/I0B K BBEJIEHUIO OCHOBHBIX MOHATUI;

* hOpMUPOBAHUEM CHCTEMBI YIE€OHBIX 3a/IaHHH, 00ecrnednBarIMX dPPEKTHBHOE OCYIIECTBICHHE
BbIOpPAaHHBIX LIEJIEBBIX YCTAaHOBOK;

* o0OramieHneM CHEeKTpa CTHJIeH yuyeOHOM AesITEeIbHOCTH 3a CYET COIVIACOBAHUS C BEAYILUMHU
NeSITeIbHOCTHBIMUA ~ XapaKTepUCTUKaMHM BbIOpaHHOM mpodeccun / cnenuanbHOCTH. [IpodumnbHas
COCTaBJISIIOLIASI OTPaXKaeTcsi B TpeOOBAaHUAX K MOATOTOBKE O0YYAIOUIUXCS B YAaCTH:

* 001Ielt cucTeMbl 3HaHUMN: coflep)KaTelIbHbIE TPUMEPHI UCITOJIb30BaHMsI MaTEMAaTHUYECKUX UACH U
METOJI0B B NPO(ECCHOHAIBHON 1€ATEIbHOCTH;

* YMEHHI: pa3anune B ypoBHE TPeOOBAaHUH K CIIOKHOCTHU MPUMEHSEMbIX alr OPUTMOB;

* MPaKTUYECKOTO HCIHOJb30BAHUSA IMPUOOPETEHHbIX 3HAHMM W YMEHMI: HHAMBUIYAIBHOIO

y‘l€6HOFO OIbITa B IOCTPOCHUU MATEMATUICCKUX MOI[GJIGfI, BBIITOJITHCHHUU HUCCIICAOBATCIIBCKUX ITPOCKTOB.

MecTo y4eOHOro npeamMera B yueOHOM IIAHE
[Ipu peanuzanuu copepkanust 001Ie00pa3oBaTENbHON Yy4eOHONW AUCHUIUIMHBI «MaTtemaTuka» B
npenenax ocBoeHusi oopazoarenpbHoro nukina OITOIT CITO (ITIICC3). nHa 6a3e OCHOBHOTrO OOIIETO
o0pa3oBaHMsI C IIOJyYEHHEM CpeaHero ooOImero oOpa3oBaHWs MaKCHMajlbHas ydeOHas Harpyska
CTYJEHTOB COCTABJISIET:
no crneruanbHocTIM CIIO TtexHonorumueckoro npoduins — 248 yvacoB. M3 HuX — ayauTopHas
(oOs3aTenbHast) Harpy3ka OOydYaroIIMXCs, BKJIIOYas IMpaKTUYecKue 3aHsATus, — 234 dyaca, 6 Yacos-

KOHCYJIbTAIIMH, 8 4aCOB- 9K3aMEH.

I[lnanupyemblie pe3yJbTaThbl H3YYEeHHUS KYpca MaTeMaTUKHU
OcBoenue cojaepkaHuss y4eOHOM MUCHUIUTMHBI «MaTteMaTuku» o00ecrneunBaeT JOCTHKEHHE

00y4aroUMMHUCS CIEAYIOINX pe3yJbTaToOB:

JAUYHOCHIHbBIX .

JIP 6 HpOHBHﬂIOII_[I/II‘;I YBAXKXCHHUC K JIOAAM CTApUICro IIOKOJCHHA KW TOTOBHOCTb K YYAaCTHIO B
colMabHOM MOAACPIKKE U BOJIOHTCPCKUX JIBHIKCHUAX

— ¢c(hOpMHUPOBAHHOCTh MPEIACTABICHUN O MaTEMaTUKE KaK YHHUBEPCAJIbHOM SI3bIKE HAyKH, CPEICTBE
MO/IEJIMPOBAaHUS SIBJICHUN U ITPOLIECCOB, UAEAX U METOAAX MATEMATHKU;

— TIOHMMaHUE 3HAYMMOCTU MaTEMATHKH /I HAY9HO-TEXHUYECKOro mporpecca, chopMUpPOBAHHOCTD
OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIeYelOBEYeCKOW KYJIbTYpPhl Yepe3 3HAKOMCTBO C

HUCTOPUEN Pa3BUTHSI MATEMATUKH, SBOJIIOIIMEN MaTEMaTUYECKUX WJICH;



— pa3BUTHE JIOTHYECKOTO MBIIUICHHS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUs, aJITrOPHTMHUYECKOM
KyJIbTYpbl, =~ KPUTHUYHOCTH  MBIIUIEHUS Ha  ypOBHE, HeoOXonumoM g Oyn;yuiel
npodeccuoHaNbHOMN AesTeIbHOCTH, IS TPOJOKEHHs 00pa30BaHUs U CaMOOOpa30BaHMS;

— OBJIQZICHHE MAaTEMAaTUYECKUMU 3HAHUSAMU U YMEHHUSIMU, HEOOXOAUMBIMU B TIOBCETHEBHON KU3HH,
JUIL OCBOEHMSI CMEXHBIX €CTECTBEHHO-HAYUHBIX JUCLUIUIMH U JUCHUIUIMH MPOQECCHOHAIBHOIO
LUKJIa, JJIs TOJTy4eHUs 00pa3oBaHMsl B 00JaCTIX, HE TPEOYIOIUX yriy0IeHHONH MaTeMaTH4eCKON
MOJITOTOBKU;

— TOTOBHOCTb U CHOCOOHOCTh K OOpa3OBaHHIO, B TOM 4YHCIIE CaMOOOPa30BaHHIO, HA MPOTKECHUU
BCEH JKM3HU; CO3HATEIbHOE OTHOLICHNE K HEIPEPHIBHOMY 00Pa30BaHUIO KAaK YCIOBHIO YCIEITHON
npodeCCHOHAILHON U 00IIECTBEHHOM TSI TEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSITENIbHOM TBOPUECKON U OTBETCTBEHHOMN J1€ATEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTMBHOM paboTe, COTpYIHMYECTBY CO CBEPCTHHKAaMHM B 00pa3oBaTeIbHOM,
OOIIIECTBEHHO  IIOJIE3HOM, Y4eOHO-MCCIIEOBATENbCKOM, MPOEKTHOW U  JIPYruxX  BHAAX
NEeSITeIbHOCTH;

— OTHOLIEHHE K NpodeccuoHaIbHOM 1eATEIbHOCTH KaK BO3MOKHOCTU Y4acTUsl B PELICHUN JINYHbIX,

O6H.[6CTB6HHBIX, rocyaapCTBCHHBLIX, O6H_ICHaLII/IOHaJ'II)HI>IX Hp06HeM;

MemanpeomenHbix:

— YMEHHUE CaMOCTOATENIbHO ONPENEIATh LENH ACATEIbHOCTH U COCTABJIAThH ILIAHBI JEATEIbHOCTH;
CaMOCTOATENIbHO  OCYIIECTBIIATh, KOHTPOJUPOBATH W KOPPEKTUPOBATH  JICSTENIBHOCTS;
HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI U AOCTUKECHHS ITOCTABJICHHBIX LEIEH U peann3anuu
TUTAHOB JESATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATEIMH B PA3INYHBIX CUTYAIUX;

— YMEHHE NPOAYKTHBHO OOLIAThCA M B3aUMOJEHCTBOBATh B MPOLIECCE COBMECTHOM N1E€ATEIBHOCTH,
YUUTBIBATH MO3UIUU IPYTHX YUaCTHUKOB J1€ATEIbHOCTH, 3(P(PEeKTHBHO pa3pemaTb KOHQIUKTHI;

— BJIaJICHUE HABBIKAMH [MO3HABATEIbHOU, yUeOHO-HUCCIIEI0BATENbCKOM M MPOEKTHON NeATeIbHOCTH,
HaBbIKAMU pa3peleHusl NpoOsieM; CIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITENIbHOMY IIOMCKY
METOJIOB PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JINYHbIX METONO0B IIO3HAHUS;

— TOTOBHOCTH M CHOCOOHOCTh K  CAMOCTOSITEIbHOM  MH(OPMAIMOHHO-TI03HABATENIbHOM
NeATeNbHOCTH, BKIIIOYAas yMEHHE OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(oOpmaiuu,
KPUTHUYECKU OLCHWBAaTh W HHTEPHPETUPOBATh HHYOPMALMIO, MHOJy4aeMyl U3 pPa3IMYHBIX
HCTOYHHKOB;

— BJIAJICHUE S3BIKOBBIMM CPEICTBAMM: YMEHHE SCHO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOUYKY

3pCHUSA, UCIIOJIb30BATh aJCKBATHLIC A3BIKOBBIC CPEACTBA,



— BJIAJICHUE HABBIKAMM I103HABATEJIbHOU pedrexcuu Kak OCO3HAHUS COBEpIIAEMBIX ACUCTBUU U
MBICTMTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, I'PAaHUI] CBOETO 3HAHMS M HE3HAHUS,
HOBBIX [TO3HABATENbHBIX 33/1a4 U CPENICTB AJIS1 UX JOCTHKCHHS,

— IENIeYCTPEMIICHHOCTh B TIOMCKAX M MPHUHATUU PELICHHUH, COOOpa3sUTENbHOCTh W HHTYHIIHS,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX TPEICTABICHUM, CIIOCOOHOCTh BOCIPUHUMATH KpPacoTy H
TapMOHUIO MHPA;

npeoOMemHmbIX:

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O MAaTEMAaTHKE KaK YacCTH MHUPOBOW KYJIbTYPhl U O MECTE
MaTeMaTUKH B COBPEMEHHOW LMBWJIM3ALMU, O CIOCO0AaX OMHCAHUS HAa MAaTEMaTUYECKOM SI3bIKE
SIBJICHUW PEATbHOT'0 MHPA;

— cOpMHUPOBAHHOCTh TPEACTAaBICHHA O MAaTEeMAaTHYECKHX TMOHATHSIX KaK O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBATh U M3Yy4aTh Pa3HbI€ MPOIECCHl U SIBICHUS;
MMOHUMaHKE BO3MOKHOCTH aKCHOMATHYECKOT0 TOCTPOEHUSI MAaTEMAaTUYECKUX TEOPHUIA;

— BIIQJICHUE METOJaMU JI0Ka3aTEeNbCTB U AITOPUTMOB PEIIEHUS, YMEHUE UX TTPUMEHSTh, POBOAUTD
JI0Ka3aTeNIbHbIe PacCYXICHUS B XOJI€ peIIeHUs 3a/1ay;

— BIAQJCHUE CTAaHAAPTHBIMH TPUEMaMU  pEIICHWs  PAIMOHAIBHBIX W  HUPPALHUOHAIBHBIX,
MOKA3aTEeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHHUW W HEPABEHCTB, HX CUCTEM;
HCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX TPOrpamMM, B TOM YHWCIIE JJIsS IOUCKA MyTH PELICHHUS U
WJUTIOCTPAILIMK PELICHUS] YPAaBHEHUI U HEPABCHCTB;

— chOpPMHUPOBAHHOCTh  MpEACTaBICHUNH 00 OCHOBHBIX TMOHATHSX, HIEIX MW  METoJIax
MaTeMaTUYeCKOro aHaJIM3a;

— BIIQJICHUE OCHOBHBIMH TOHSTHSMH O TIJIOCKMX W MPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (UTYypaXx,
X OCHOBHBIX CBOMCTBax; C(hOPMHPOBAHHOCTh YMEHHS PACIIO3HABATH HA YEPTEkKaX, MOJICIIAX U B
peabHOM MHpPE TC€OMETPUYECKHE (UTYPBI, TPUMEHEHUE MU3YYEHHBIX CBOMCTB T'€OMETPUYECKHUX
¢buryp u GopMyII IS pelIeHUs TEOMETPUIECKUX 3a/1a4 U 33]1a4 C TPAKTHYECKUM COJICPIKaHUEM;

— cQOpMHPOBAHHOCTh MPEACTABICHUNH O TMpoueccax M SBICHUSAX, UMEIOIIUX BEpPOSTHOCTHBII
XapakTep, O CTATUCTHYECKHUX 3aKOHOMEPHOCTAX B peajJbHOM MHUpPE, 00 OCHOBHBIX MOHSATHUSIX
AIIEMEHTAPHOI TEOPUU BEPOATHOCTEN; YMEHUI HAXOJUTh U OI[EHUBATh BEPOSTHOCTU HACTYIUICHUS
COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CHUTYAlUsX U OCHOBHBIC XapaKTEPUCTUKH CIy4aiHBIX
BEIIMYHH;

— BJaJIeHHE HaBBIKAMU UCIIOJIB30BaHUS T'OTOBBIX KOMITBIOTEPHBIX TPOTPaMM ITPU PEIICHUH 3a4a4;

— cpOpMHUPOBAHHOCTh TMPEACTABICHUNH O HEOOXOAMMOCTH J0Ka3aTelbCTB MPH O00OCHOBAaHUU
MaTeMaTUYECKUX YTBEP)KICHUN U POJIM AKCHOMATHUKH B ITPOBEICHUH JIEAYKTUBHBIX PACCYKICHUM ;

— ¢c(hOpMHUPOBAHHOCTH MOHATUWHOTO anmapaTa Mo OCHOBHBIM pa3feiaM Kypca MaTeMaTUKH; 3HAHUH
OCHOBHBIX Te€opeM, GOpMYT U YMEHUS UX MPUMEHSITh, YMEHHS JTOKa3bIBATh TEOPEMBI H HAXOIUThH

HCCTAaHAAPTHLIC CITIOCOOBI pemeHusd 3a0a4,



cOpPMHUPOBAHHOCT, YMEHHUM MOJETUPOBATH pealbHBIE CHUTYallMH, HMCCIENO0BATh MOCTPOCHHBIE
MO/, UHTEPIIPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT,;

cOpPMHUPOBAHHOCTh MPEACTABICHUNH 00 OCHOBHBIX MOHATHUSIX MATEMAaTHYECKOTO aHAIM3a M UX
CBOWCTBax, BIAQJCHHE YMEHHEM XapaKTepu3oBaTh TOBedeHUE (YHKIHI, HCIOIb30BaHUE
MOJYYEHHBIX 3HAHUM JIJIS1 OMCAHUS M aHAJIM3a PEaJIbHbIX 3aBUCUMO CTEH;

BJIAJICHUE YMEHUSIMH COCTaBJIEHUSI BEPOSATHOCTHBIX MOJIENIEN 0 YCIOBUIO 33J]a4d M BBIYMCICHUS
BEpPOSITHOCTH HACTYIUICHUS COOBITHH, B TOM YHCJIE C MPUMEHEHUEM (POopMysl KOMOMHATOPUKHA U
OCHOBHBIX TEOpPEM TEOPUU BEPOSTHOCTEW; MCCIECAOBAHMUS CIIyYalHBIX BEIUYUH 10 HX

pacnpeneneHuro.

BbIlIyCKHI/IR Ha l'[pO(l)I/IJ'IbHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCH:

CBO6OZ[HO OIICpUpoOBaTh MOHATHAMU: KOHCYHOC MHOKCCTBO, 9JICMCHT MHOXXCCTBA,

OJIMHOXECTBO, TIepecedeHme, 00beIMHEHNE U Pa3HOCTh MHO)KECTB, YUCIIOBbIE MHOKECTBA Ha
KOOPIMHATHOM MPSIMOM, OTPE30K, UHTEPBAJI, MOJTYUHTEPBAJ, IPOMEXKYTOK C BHIKOJIOTON TOYKOM,
rpaduyeckoe mpeacTaBiIeHne MHOKECTB Ha KOOPIMHATHON TIOCKOCTH;

3a/1aBaTb MHOXKCCTBA IICPCUUCIICHUEM U XaPAKTCPUCTUICCKUM CBOfICTBOM;
OIICPUPOBATDH MMOHATHAMU: YTBCPKICHUC, OTPUILIAHHUC YTBCPIKICHHA, HCTUHHBIC U JIOKHBIC

yTBEpXKJIEHUS, IPUYHMHA, CJIECTBUE, YACTHBIN ClIydail 00IIero yTBep:KaeHus, KOHTPIPUMED;

MPOBEPATH NPUHAATICIKHOCTDb 3JICMCHTA MHOKCECTBY,
HaXOJUTb ICPECCCUCHUC U 06’56,[[I/IH€HI/IC MHOXKCECTB, B TOM YHUCJIC IPEACTABJICHHBIX

rpaduUecKy Ha YU CIOBOM MPSMON U HAa KOOPJIWHATHOH MJIOCKOCTH;

B

MPOBOJIUTH J0KA3aTEIbHBIE PACCYKICHHS 1711 000CHOBAHUSI UICTUHHOCTH YTBEPKICHUH.
NOBCEOHEBHOU HCUSHU U NPU U3YUEeHUU OPY2UX NPEOMEMO8:

HCIT0JIb30BaTh YU CIOBBIE MHOXKECTBA HA KOOPAMHATHOM NIPSMOM U HA KOOPIAMHATHON

IIOCKOCTH AJIA OIIKMCaHus PCaJIbHBIX PO ECCOB U SIBJICHI/Iﬁ;

IMPOBOAWTDL JOKA3aTCJIBHBIC PACCYKICHHUA B CUTyallUAX HOBCGI[HCBHOﬁ KU3HU, ITPU

PCHIICHUU 3aa4 U3 APYTUX MpECIAMETOB

CB00OIHO OMepHpOBaTh MOHATHAMU: HATYPAJIbHOE YHCII0, MHO)KECTBO HATYPAJIBbHBIX

YHUCCJI, I CJI0C YUCII0, MHOXCCTBO LICJIBIX YHUCCII, OOBIKHOBCHHAS I[p06b, ACCATHUYIHAs I[pO6B,
CMCIIaHHOC Y1 CJIO, PAllTMOHAJIBHOC YUCJI0, MHOXKECTBO pallMOHAJIbHBIX YU CCJI, UPPALIMOHAJIBHOC
YHUCJI0, KOPCHb CTCIICHU 1, I[CﬁCTBHTGJIBHOG YU CJI0, MHOXECTBO I[CﬁCTBHTGJIBHBIX YHUCCII,
TCOMCTPHUYICCKAA HHTCPIIPECTAUS HATYPAJIbHBIX, CJIbIX, PAIITHOHAJIbHbIX, ﬂeﬁCTBHTeHBHBIX YU CCII,

MOHUMATh U OOBSICHITH pasHuny MCxKay HO3I/II_II/IOHHOI\/'I n HGHO3HL[HOHHOI>1 CUCTEMaMHU

3aIIFCH YHCEII,

IMEpCBOJAMUTL YK Clia U3 O,I[HOI‘;I CHUCTCMBI 3aIliCH (CI/ICTCMBI C‘II/ICJ'IeHI/If{) B IPYT'YIO;
AOKa3bIBATh U MU CIIOJB30BAaTh NPU3HAKU ACTIUMOCTHU CYMMBI U ITPOU3BCACHUA ITPHU

BBITIOJTHECHUH BBIUUCIICHUH 1 PCIICHNHU 3a1a4,

BBIIIOJIHATBH OKPYIVICHUC PALIMOHAJIbHBIX U UPPAIUOHAJIbHBIX YU CCII C 3aJIaHHOU

TOYHOCTBIO;

CpaBHUBATbH I[eﬁCTBPITGJII)HI)IG YK cCiia pa3HbIMU CHOCO6aMI/I;
YIopsaa041MBaTh 4McCia, 3allMCaAaHHBIC B BUIC OOBIKHOBEHHOH U Z[GC?[TPI‘-IHOf/i [[pO6I/I, qucia,

3allMCaHHBIC C UCITOJIb30BaAHUEM apI/I(l)MeTI/ILICCKOFO KBaApaTHOr' o KOpPHA, KOpHeﬁ cTeneHH OoJIbIIe

2;

Haxoautb HOJl u HOK pa3HbiMu crioco6amul U MCIOJIb30BaTh UX MPH PEIICHUH 3a/1a4;
BBITIOJIHSITH BBIYMCIICHUS U Tpeo0pa30BaHMsl BbIPaKEHUH, COepKAIIUX J1eHCTBUTEIIbHBIE

YHCIla, B TOM YHCIIE KOPHU HATYpabHBIX CTENEHEH;

BBIIIOJIHATL CTAHAAPTHBIC TOXKICCTBCHHBIC HpeO6p330BaHI/I$I TPUTOHOMETPUYCCKHX,

J'IOFapI/I(l)MI/I‘IeCKI/IX, CTCIICHHBIX, UPPAllMOHAJIbHBIX BLIpa)KeHHﬁ.
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B nosceounesnoii sicusnu u npu uzyyeHuu Opyux npeomemos:

- BBIIIOJHSTh U O0BSACHATH CPAaBHEHUE PE3YJIbTATOB BBIUMCICHUN IPU PEIICHU U
MPaKTUYECKUX 3a/1a4, B TOM YHCIIe MPUOJIMKEHHBIX BIYMCIEHU, HCII0JIb3Y Sl Pa3Hble CIIOCOOBI
CpaBHEHUM;

- 3aMKChIBaTh, CPABHUBATh, OKPYIJIATH YMCIIOBBIE JaHHbIE PEAIbHBIX BEJIMYUH C
UCIOJIb30BAHUEM PA3HBbIX CUCTEM U3MEPEHUS;

- COCTaBJISITh U OLICHUBATh Pa3HBIMH CITIOCOOAMH YHCIIOBbIE BHIPAKEHUS IPU PEILICHUN
MPAaKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYTrUX y4eOHBIX IPEIMETOB

- CB00OOIHO OMEepUpOBaTh MOHATHIMU: ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC YPABHEHHS
U HEPaBEHCTBA, YPaBHEHMUE, SBISAIOLIEECS CIEACTBUEM JPYIOro ypaBHEHUS, yPABHEHHUS,
paBHOCUJIbHBIE HA MHOXKECTBE, PAaBHOCHJIbHBIE TPEOOPa30BaHUs ypaBHEHUI;

- pelaTh pa3Hble BU/Ibl YPaBHEHUM U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHeHUs 3-ii U 4-i1 cTeneHeil, IpoOHO-palloHaIbHbIE U UPPALIMOHAIIBHBIE,

- OBJIaJICTh OCHOBHBIMH TUTIAMU TTOKa3aTENbHBIX, JOrapu(pMUUECKUX, UPPAIlHOHATbHBIX,
CTEIIEHHBIX YPaBHEHUI U HEPAaBEHCTB U CTAaHIAPTHBIMUA METOJAMH UX PEIIECHUN U IPUMEHATD UX
IIPY PELIECHUH 3a/1a4;

- IIPUMEHSATH TeOpeMy be3y K pelIeHHI0 ypaBHEHHU;

- IIPUMEHATH TeOpeMY Buera 1iis peleHnss HEKOTOPhIX YPaBHEHUH CTEIIEHHU BbIIIE BTOPOH;
- IIOHUMATh CMBICII TEOPEM O PAaBHOCHJIBHBIX U HEPAaBHOCUIJIbHBIX TPE0OPa30BaHUSIX
YpaBHEHUH U YMETh UX J0Ka3bIBATh;

- BJIaJICTh METO/IaMU PEIICHUS YPAaBHEHUI, HEpaBEHCTB U UX CHCTEM, YMETh BBIOUPATh METO]
peleHus 1 000CHOBBIBATh CBOW BBIOOD;

- UCIOJIb30BaTh METO UHTEPBAJIOB JIJISl PELLIEHUS HEPABEHCTB, B TOM YHCIIE JPOOHO -
palOHAIbHBIX U BKJIIOYAIOLIUX B ¢€0sl HppaLliOHAJIbHbIE BBIPAYKEHUS;

- pewath anredpanyeckie ypaBHEHUsS U HEPABEHCTBA M UX CUCTEMBI C TapaMeTpaMu
anre0panveckuM U rpauuecKuM METOJaMu;

- BIIaJIETh Pa3HBIMU METOJaMH JI0Ka3aTeIbCTBA HEPaBEHCTB;

- pelaTh YpaBHEHHMs B LIEJIbIX YHUCIIAX;

- n300pakaTh MHOXKECTBA Ha INIOCKOCTH, 3a/1aBacMble€ ypaBHEHUSIMH, HEPABEHCTBAMU U UX
CHCTEMaMU;

- CBOOOJIHO HMCIIOJIB30BATH TOKECTBEHHBIE TPEOOpa30BaHuUs MIPU PEIICHUU YPaBHEHUH U
CUCTEM YpaBHEHUU

B nosceounesnoii sorcusnu u npu uzyuenuu opyeux npeomemos:

- COCTaBJISITh U PEIIATh YPAaBHEHUS, HEPABEHCTBA, HX CHCTEMBI IIPU PEIICHUH 3a1a4 APYTUX
y4€OHBIX IPEAMETOB;

- BBIMOJIHATD OLICHKY MPaBA0NO0100Us pe3yIbTaTOB, MOJIy4aeMbIX IPU PEIICHUN PA3THIHBIX
ypaBHEHHI, HEPAaBEHCTB M UX CUCTEM IpU PEIIeHUH 3a/1a4 APYTruX yueOHBIX IPEIMETOB;

- COCTaBIISITh U PeIIaTh ypaBHEHHS M HEPABEHCTBA C MapaMeTpaMU IPH PEIICHUH 3a]a4
IPyTUX YIeOHBIX MTPEAMETOB;

- COCTaBJISITh YPaBHEHHE, HEPABEHCTBO MIIM UX CUCTEMY, OMUCHIBAIOIINE PEATbHYIO
CHTYaIUIO WM IPUKIATHYIO 33/1a4y, HHTEPIPETUPOBATH MMOTYYCHHBIE Pe3yJIbTaThI,

- UCIIOJIb30BaTh MPOTPAMMHBIE CPENICTBA TP PEIICHUH OTIEIBHBIX KJIaCCOB YPaBHEHUH H
HEpaBEHCTB

— Brnagets MOHATHSIMHU: 3aBUCHMOCTD BEIUYUH, QYHKIIHS, apTyMEHT U 3HaYeHHe (PyHKIUH,
o0JacTh ompeneneHuss © MHOKECTBO 3HaUeHUN (pyHKIMHU, rpaduK 3aBUCUMOCTH, Tpauk yHKINH,
HYHM QYHKIHH, TIPOMEXYTKH 3HAKOITOCTOSHCTBA, BO3PACTAHHE HA YHCIIOBOM IPOMEKYTKE,
yOBIBaHME HA YMCIOBOM MPOMEKYTKE, HAaHOOJbIlIee U HAMMEHBIIIee 3HaUeHUE (PyHKIIMK Ha
YHUCIIOBOM MTPOMEXKYTKE, Iepuoandeckas QyHKIUS, IEPUOJT, YeTHAS U HeUeTHAsT PYHKIIMH; YMETh
MIPUMEHSThH TH MMOHSTHS MIPU PELICHUH 33]1a4;
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- BJIa/IETh IIOHSTUEM CTETIEHHAs (PyHKIUS; CTPOUTH €€ rpadK U yMETh IPUMEHSITh CBOMCTBA
CTEIEHHOW (YHKIMU IIPU pellIeHUH 3a1a4;

- BJIJICTh IOHATHAMH MOKa3aTeabHas (QYHKIMS, SKCIIOHEHTA; CTPOUTh UX Ipa(UKU U yMETb
IPUMEHSATh CBOWCTBA MTOKAa3aTENbHON (DYHKIUY NP PEIIEHUH 3a/a4;

- BJIa/IETh OHATUEM Jorapudmuueckas GyHKIMs; CTPOUTh €€ rpaduK U yMETh IPUMEHATD
cBolicTBa jorapumMudecko pyHKIUN OpU PEIIEHUH 3aa4;

- BJIaJICTh OHATHSMHU TPUTOHOMETpUYECKHE (DYHKLIUHU; CTPOUTH UX Ipa(UKU U yMETb
IIPUMEHSATH CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMI IPU pEIIeHUH 3a1a4;

- BIIa/IETh OHATHEM OOpaTHast PyHKINS; IPUMEHSATH 3TO MOHITHE MIPH PELICHUH 33]1a4;

- HNPUMEHSATH IIPU PEIICHUH 33a]1a4 CBOWCTBA (DYHKIUI: Y€THOCTb, IEPHOANYHOCTD,
OrPaHUYEHHOCTH;

- MPUMEHSATH IIPU pElIeHUH 3a7a4 IpeodpazoBanus rpaduKkoB QyHKIUIT;

- BJIaJICTh MOHATHSAMH YHCIIOBAs MOCIIEIOBATEIBHOCTD, apu(METHUECKast U T€OMEeTpHUYECKast
IIpOrpeccHus;

- IPUMEHSTH IPU PELIeHUH 3a/1a4 CBOWCTBA U MPU3HAKU apu(PMETHIECKON U
reOMETPUYECKON MIPOrPECCUM.

B noeceownesnoil dcuznu u npu uzyueHuu opyeux yueoHvlx npeomemos.

- OIpenenaTh 10 rpadMKaM U UCIOIb30BaTh JJIs PELIEHUs TPUKJIAIHBIX 3a]a4 CBOWCTBA
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HanOOoJIbIIMe U HAUMEHBIINE 3HAUEHUS, IPOMEKYTKU
BO3pacTaHus U yObIBaHUS (PYHKLHHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, ACUMIITOTHI, TOUKH
neperu0a, Iepuo U T.11.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYAlLNH;.

- oIpenensaTh 1o rpaduKaM MpocTeiilne XapaKTePUCTUKY TEPUOJUUECKUX IIPOL[ECCOB B
OMOJI0ruH, 5JKOHOMUKE, MY3bIKE, PaJUOCBA3U U JIp. (aMIIUTYAA, IEPUOA U T.II.)

- Brnanets nonsaTuemM 0eCKOHEYHO yOBIBaIOIasi FeOMETPHYECKas IIPOrpeccusi U yMETh
IIPUMEHSATD €r0 MPU PELIECHUH 3a/1a4;

- MIPUMEHSATH I pEIIEHUs 3a/1a4 TEOPHUIO IPEIETIOB;

- BJIaJICTh OHATHSIMU OECKOHEUHO OOJbIINE U OECKOHEUHO MaJlble YU CIOBbIE
MIOCJIEJOBATEIbHOCTH U YMETh CPaBHUBATh OCCKOHEUHO OOJIbIINE U OECKOHEYHO Mallble
I10CJIEI0BATEIbHOCTH;

- BJIa/IETh MOHATUSAMU: IPOU3BOAHAS QYHKIIMH B TOUKE, TPOU3BOAHAS (PYHKIIUY;

- BBIUUCIIST IPOU3BOIHBIC AIEMEHTAPHBIX (PYHKINN M NX KOMOMHAIUH;

- Uccle1oBaTh (PYHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI;

- CTPOUTH Ipa)MKU U MPUMEHATH K PELICHUIO 33/1a4, B TOM YHCIIE C TapaMeTpOM;

- BJIaJICTh MOHATHEM KacaTelbHas K rpaduKy GYHKIUU U YMETh IPUMEHATH €T0 MpU
pelleHuy 3a1a4;

- BJIaJI€Th IIOHATHSIMHU NIEPBOOOPa3Hask PYHKLUS, ONPEACICHHbIH HHTEr paJ;

- pUMeHATh Teopemy HrploToHa—JIeliOHMIa 1 ee creacTBUs 11 pelleHus 3a1ay.

B nosceonesnou sxcusnu u npu uzyyeHuu Opyeux yueoHvix npeomemos:

- pelaTh NpUKIaJHble 3a0a4U U3 OMOJI0TUH, GU3UKU, XUMUU, SKOHOMUKHU U JPyTUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEAOBAHUEM XaPAKTEPUCTUK IIPOLIECCOB;

- MHTEPIPETUPOBATH MTOIYYECHHBIE PE3yJIbTaThI

- OnepupoBaTh OCHOBHBIMH OIUCATEILHBIMHU XapaKTepUCTUKaMH UM CIOBOT0 Habopa,
MIOHSTHEM TeHepalibHasi COBOKYITHOCTb U BEIOOPKOH U3 Hee;

- OIIEPUPOBATH MOHATUSAMH: YACTOTA U BEPOSITHOCTb COOBITUS, CyMMa M IIPOU3BEIICHHUE
BEPOSTHOCTEMN, BEIUMCIIATH BEPOSITHOCTH COOBITUI Ha OCHOBE IIOJICYETA YUCIIA UCXO/I0B;

- BJIa/IETh OCHOBHBIMU MOHATHUSIMU KOMOMHATOPUKHU U YMETh UX IMPUMEHSATh MIPU PEeIICHUU
3a1ad4;

- UMETH TpeJicTaBlIeHne 00 OCHOBAaX TEOPUU BEPOATHOCTEH;

- MMETh NIPEJICTABJIEHNE O TUCKPETHBIX M HEMPEPBIBHBIX CIyYalHbIX BEIIMUYMHAX U
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pacrpeneneHusX, 0 He3aBUCUMOCTH CIIyYalHbIX BEJIMYHH;

— WMETh MPEACTABICHUE O MATEMATUYECKOM OKHJIAHUU U JUCIIEPCUU CIIyYalHbIX BEJIMYHWH;
- MMETh MPEICTABICHUE O COBMECTHBIX PACIIPEACIICHUAX CIyYalHbIX BEJIUYUH;

— MMOHUMATh CYTh 3aKOHA OOJILIIUX YU CET U BRIOOPOYHOTO METO/Ia U3MEPEHUS BEPOSTHOCTEH;
- MMETh MPEJICTABIECHUE O HOPMAJIbHOM PAaCIPENCIICHUH U IIPUMEpPax HOPMaJIbHO
pacipeIeeHHbIX CIIyYaiiHbIX BEJIUYMH;

— HWMETh MPEICTABICHUE O KOPPESLUUH CIIyYalHbIX BEJIMYHMH.

B nosceomnesnoti scusHu u npu uzyueHuu Opyeux npeomemos:

- BBIYHCIISITh HITH OI[CHUBATH BEPOSTHOCTU COOBITUI B PEAsTbHOM KHU3HU;

- BBIOMPATH METO/IBI TTOAXO/ISIICTO MPEICTaBICHU U 00paOOTKH TaHHBIX

- Perrate pa3Hbie 3a1a4M MOBBINICHHON TPYIHOCTH;

- aHAJM3UPOBATH YCIIOBUE 3a/1a4H, BRIOMPATh ONTUMAIbHBIA METO]] PEIICHHS 3a/1a4H,
paccMaTpuBasi pa3IMYHbIC METOJIBI;

- CTPOHTH MOJIEITb PEIICHHS 3a/1a4H, IPOBOANTH JJOKA3aTEIbHBIC PACCYXKICHUS IIPU PEIICHUN
3a/1auu;

— pemarh 3aaa4n, Tpedyroiue nepedopa BapuaHTOB, MPOBEPKU YCIIOBHM, BHIOOpPa
ONTUMAJIBHOTO PE3YJIbTATa;

- aHAJIM3UPOBATH U UHTEPIIPETHPOBATH MOJIYICHHBIE PEIICHUS B KOHTEKCTE YCIOBHUS 3a]1a4H,
BBIOMpATh PEIICHUs, HE IPOTUBOPEYAIIHE KOHTEKCTY;

- MIEPEBOUTH NP PEIICHUH 33]1a4 HH()OPMALIHIO U3 OXHON (OPMBI 3aIHCH B JPYTYIO,
UCIOJIb3Ys IPU HEOOXOAUMOCTH CXEMBI, TaOJIULIbI, TpaUKH, AUarPaMMBI.

B nosceounesnoii sorcusnu u npu uzyuenuu opyux npeomemos:

- pemaTs MPakTUYEeCKUe 3a/1a4 U 3aja4i U3 APYTUX IPEeIMETOB

- Biiagets reoMeTpu4eCKUMHU MOHATU MM [IPU PELICHUHU 3a/1a4 U IPOBENCHUHN
MaTeMaTUYECKUX PaCCyKICHUM;

- CaMOCTOSITENILHO (hOPMYIUPOBATh OMpPEEIeHNs IeOMETPHUECKUX QUTyp, BHLABUTAThH
TUIOTE3bl O HOBBIX CBOMCTBAaX U MPU3HAKAX T'€OMETpUYECKUX (PUryp 1 0OOCHOBBIBATH UIIU
OIpOBEprarTh Ux, 00001IaTh WM KOHKPETU3UPOBATh PE3YyJIbTaThl HA HOBBIX Kjlaccax Quryp,
MPOBOJUTD B HECIOKHBIX CITYYasX KJIACCH(PUKALNNIO GUTYD MO PA3JIMIHBIM OCHOBAHHSIM;

- UCCIIEZIOBATh YEPTEXKH, BKIIIOUas KOMOMHAUU (GUTYD, U3BJIEKAaTh, UHTEPIPETUPOBATH U
peodpa3oBeIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO Ha YePTEXKaX;

- pemars 3a1a4d reOMETPUYECKOr0 COAEPkKaHU, B TOM YHCIIE B CUTyalUsAX, KOT1a alrOPUTM
pelleHus He ClIeyeT SIBHO U3 YCIIOBUS, BBIIIOIHATH HEOOXOAUMBIE Ui PELIEHUS 3aaun
JIOIOJIHUTEIJIbHBIE TIOCTPOEHMSI, UCCIIE0BATh BO3MOXHOCTh IPUMEHEHUS TEOpeM U (POopMyJT ISt
pelIeHus 3a1a4;

- yMeTh (hOPMYIMPOBATh U JOKa3bIBaTh FT€OMETPHUUECKUE YTBEPKACHNUS;

- BJIAJICTh MIOHATHAMM CTEPEOMETPUU: IIPU3MA, IapaJUICICIUIEN, MHpaMUIa, TETPAdD;

- UMETh NPe/ICTaBJICHU 00 aKCHOMax CTEPEOMETPUHU U CIEICTBUAX U3 HUX U YMETh
IPUMEHATh UX IIPU PELICHUH 3a/1a4;

- YMETb CTPOUTH CEYEHHS] MHOTOI'PAaHHHUKOB C HCIIOJb30BAHUEM PA3JIMYHBIX METOJ OB, B TOM
YUCIIE U METO/1a CIIEIOB;

- UMETb IIPEICTABIICHUE O CKPEIIMBAOLIUXCS IIPSAMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh
yroJ U pacCTOSIHUE MEKIY HUMU;

- MIPUMEHSTH TEOPEMBI O MAPAJUIEIIEHOCTH NPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE MPH
pelIeHny 3a1ad4;

- YMETh NPUMEHATH MapajuieIbHOE MPOSKTUPOBAHUE I N300paxeHus Guryp;

- YMETh IPUMEHSATh NEPIEHIUKYIIIPHOCTH IPSIMON U MJIOCKOCTH IIPU PEIICHUH 3a/a4;

- BJIAJIETh IIOHATUIMHU OPTOTr OHAJIbHOE NPOEKTUPOBAHNE, HAKJIOHHBIEC U UX IIPOEKIINH, YMETh
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IPUMEHSTH TEOPEMY O TpeX MepHeHANKYIIApaxX Ipy PEeIIeHNH 3a/1a4;
— BIIQJIETh MOHITUSIMHU PACCTOSIHUE MEXY GUTYpaMH B IPOCTPAHCTBE, OOIINH
MIEPIICHANKYJIAP ABYX CKPEIIMBAIOIINXCS MPSAMBIX U YMETh IPUMEHSATh UX IMPH PEIICHUH 3a/1a4;

- BIIQJIETh MOHITUEM YT'OJI MEXAY MPSAMOHN U TIIOCKOCTBIO U YMETh MMPUMEHSTH €ro pH
pelIeHny 3a1ad4,

— BJIQJIETh MOHATUSMH JABYT'PAHHBIA YTOJ, YTOJI MEXKAY MJIOCKOCTSIMHU, TIEPIICH TUKYIISIPHBIC
IJIOCKOCTH U yMETh IPUMEHSTh UX MPU PELICHUH 3a/1a4;

— BIIQJICTh MOHITUSIMH TTPU3Ma, TapaJIJICICIHUIE] U TPUMEHSTh CBOWCTBA MapaJuiesienuIea
P PEIIEHUH 3a]1ay;

— BIIAIETh MMOHATUEM MPSAMOYTOJIBHBIN MapajuiesienuIe]] U MPUMEHSTh €ro MpHu peluieHuu
3a/1ay;

- BIIQJIETh MOHITUSIMU TTUPAMUJIA, BUIBI ITUPAMUL, SJIEMEHTHI IPAaBUIILHON MHUPaMUIbI U
yMETh IPUMEHSTh X MIPH PEIICHUH 3314,

— HMMETh MIPE/ICTaBJICHUE O TeopeMe Dilliepa,IpaBIUILHBIX MHOT' OTPAaHHUKAX;

- BJIAJICTh MOHATHEM ILJIONIAIA TTOBEPXHOCTEH MHOTOI'PAaHHUKOB U YMETh IPUMEHSTh €T0 TpU
pelIeHNH 3a/a4,

— BIIQJIETh MOHITUSIMH TeJa BpalleHus (UIMHAP, KOHYC, map U cdepa), UX CEUeHUsS U YMETh
MPUMEHSTH UX MPU PEIICHUH 3324,

- BJIaJIETh MOHATUSAMH KacaTelbHbIE MPSIMbIE U IIIOCKOCTH M YMETh IPUMEHSITH U3IPU
pelleHuy 3a1a4;

— HMMETh MIPEICTABJICHUS O BIIMCAHHBIX M OMUCAHHBIX CPepax U yMETh MPUMEHSITh UX TPH
pelIeHny 3a1ad4;

- BJIaJIETh MOHATUSAMH 00BEM, 00bEMBI MHOTOT PAHHUKOB, TEJ BPAILICHHS U IPUMEHSTH UX
IpU pelIeHUH 3a/1a4;

— HMMETh TIPEICTABJICHUE O Pa3BEPTKE MIJIMHIPA U KOHYCA, MO ITOBEPXHOCTH IUITUHAPA
Y KOHYCa, YMETh IPUMEHSTDh UX MPU PEUICHUH 337124,

— UMETH IMPEJICTaBICHHE O IUIOIMAIN cephbl U yMETh MPUMEHSTh €ro MPH PEIICHUHU 3a]1aY;

- yMETh pelIaTh 33/1a4yi Ha KOMOMHAIIMYW MHOTOTPAaHHUKOB ¥ TEJI BPAICH U,

- HMMETh TIPEICTABJICHHUE O TTOI00MH B TPOCTPAHCTBE U YMETh PEIIaTh 3a/1a4M Ha OTHOIIIECHUE
00BEMOB | TUTOMIA/ICH MTOBEPXHOCTEH MOJOOHBIX PUTYP.

B nosceomnesHolti socusnu u npu uzyuenuu opyeux npeomemos:

- COCTaBIISITh C UCIIOJIb30BAaHUEM CBOMCTB T€OMETPUUYECKUX (QUTYDP MaTEeMaTH4ECKUE MOJIEIIH
JUISL pEIIEHUS 3a/1a4 MPAKTUIECKOTr0 XapaKTepa U 3a7a4 U3 CMEKHBIX AUCIHUIUINH, HCCIEI0BATh
MOJTYYCHHBIC MOJIEJIN M MHTEPIPETHPOBATh PE3YJIbTAT

- BrnaneTs MOHATUSAME BEKTOPBI U UX KOOPIUHATHI,

- YMETh BBIIOJHSTH ONEPALUU HAJl BEKTOPAMHU;

- VICTIOJIb30BATh CKaJISIPHOE IPON3BEACHUE BEKTOPOB ITPH PELICHUH 33/1a4;

- MPUMEHSTh ypaBHEHHE TUIOCKOCTH, (POPMYITY PACCTOSHHS MEXITy TOUKAMHU, YPaBHEHHE
cepbl pH pelIeHnH 3a1ay;

- IPUMEHSTH BEKTOPBI ¥ METO/ KOOPAMHAT B IPOCTPAHCTBE IPH PEIICHHUH 3a1a4

- HmeTs npeacTaBiieHue O BKJIAAE BBAAOIINXCS MATEMAaTUKOB B Pa3BUTUE HAYKU;

- MMOHUMATh POJIb MATEMATHUKU B pa3BuUTHU Poccuu

- Hcnonp30BaTh OCHOBHBIE METOBI IOKA3aTENILCTBA, TPOBOIUTH JOKA3aTEIbCTBO U
BBITIOJHSTH OIPOBEPKEHHE;

- MIPUMEHSTH OCHOBHBIC METO/IbI PEIICHUS MaTEMAaTHUYECKHUX 3a]1a4;

- Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE XapaKTePU30BaTh KPACOTY U
COBEPILEHCTBO OKPYKAIOIIIEro MUPa U MPOU3BEACHNUN HCKYCCTBA;

- MPUMEHSTH MPOCTEHINNE TPOrPAMMHBIE CPEICTBA U AIEKTPOHHO -KOMMYHHUKAITMOHHBIC
CHCTEMBI IPU PEUICHUU MaTEeMaTHYECKUX 3a/1a4;

- MOJIb30BAThCS PUKIIAJHBIMH TPOTPAMMAaMH ¥ IIPOrpaMMaMU CHMBOJIBHBIX BBIYUCICHHUNA JJIs1
HCCIIEI0BAaHUSI MATEMATUIECKUX O0BEKTOB
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Conepﬂca}me Kypca MaTEMAaTUKHA

1.1 PazBurtue noHsATHS 0 Yucae. KommiekcHbIe yucaa
Lenbie n panmoHanbHble yucaa. JledcTBUTENbHBIC YnCcHa. Komniekcuvie yuca.
Ilpakmuueckoe paboma Ne 1. Jleticmeus Ha0 KOMNAEKCHbIMU YUCTAMU.
Tema 1.2 YpaBHeHusi u HepaBeHcTBa. CHCTeMbl yPABHEHU M HEPABEHCTB

JIuHeliHble ypaBHEHUS M HEpaBEHCTBa C OJHOI mepemeHHOM. KBanpaTHble U OMKBaJpaTHBIE YpaBHEHHUS.
Teopema Buera. Pemenue cucrem HepaBeHCTB. PemnieHne HepaBeHCTB BTOpOil creneHu. Pemenue
HEPABEHCTB METOAOM MHTEPBAJIOB. METOMBI PEIICHUs CUCTEM YPABHEHUMN € IBYMs IIEpEMEHHBIMU. MeTox
Kpamepa. Pemenne cucrem Tpex JIMHEHMHBIX YPAaBHEHHM C TpeMs lIepeMeHHbIMU M eTooM Kpamepa.

Ilpakmuueckas paboma Ne2 « Pewenue ypagHeHUli U Hepa8eHCmE)
Tema 1.3 Kopnu, cTenenu u jiorapugmbl

Kopuu HarypanbHOM cTeneHM U3 4ucia M uUX cBoWcTBa. CTeneHu ¢ pauuOHAIbHBIMHU
MoKa3zaTensMu, MX cBoMcTBa. CTeneHW ¢ JeHCTBUTENbHBIMU MOKa3aTeasiMu. CBOHCTBAa CTENEHH C
JEHCTBUTEIbHBIM [10KA3aTEIIEM.

OcHoBHOe JorapudmMudeckoe ToxaAecTBO. JlecsaTuuHble U HaTypasbHbIe Jorapu ¢mbl. [IpaBuna nelictBuii
c norapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO.

Ipaxmuueckas paboma Ne3 «PeuieHre HppallOHAIbHBIX YpaBHEHUI»
Tema 1. 4 ®yHKuuH, UX CBOIICTBA U rPpadpuKn

Ob6nacTp ompeaeneHUss U MHOXECTBO 3HAUeHUU; rpaduk (YHKIUH, MOCTPOECHUE TpadUKOB
GyHKIIUN, 3aJaHHBIX pa3nudHbiMEH criocoOamu. [IpeobpasoBanus rpaduko. [lapamnensHbiii mepeHoc,
CUMMETPHSI OTHOCUTENILHO OCEH KOOPAUHAT U CUMMETPHS OTHOCHTENIbHO Havasla KOOPAWHAT, CUMMETpus
OTHOCHUTEJIBHO IPSIMOM Y = X, pacCTSDKEHUE U CKATHE BJI0JIb OCEHl KOOpAUHAT.

MOHOTOHHOCTh, YE€THOCTb, HEUYETHOCTh, OIPAHUYCHHOCTh, IEPHOIUIHOCT. [IpOMEKYTKH
BO3pacTaHuss W yObIBaHUWsS, HAWOOJbIIee W HAaWMEHbIIee 3HadeHus. [paduueckas WHTEpHpeTarus.
[Tpumepbl (GYHKIMOHAIBHBIX 3aBHCUMOCTEH B pEaNbHBIX Ipoleccax W SIBICHHUAX. ApUPMETHUYECKHE
ornepanuu Hax GpyHKIusIMHU. CrnoxxHas QyHKius (komno3unus). [lonamue o HenpepvleHOCmU QYHKYUU.

Crenennas ¢yHkius, e€ rpaduk, coiicta. [lokazarensHas QyHkius, e€ rpaduk, CBoiCTBa.
[Toka3aTenbHast PyHKIUS B pealibHBIX MPOIECCaX U SIBICHUSX.

Jlorapudmuyeckas GyHkius, e€ rpaduk, CBOMCTBA.
[Toxa3aTenbHble U JorapuMuyecKkue ypaBHEHUS U HepageHCmad.
Ilpakmuueckas paboma Ned« Dynxyuu, ux ceolicmea u cpagpuxuy
Ilpakmuueckas paboma Ne5 «llokasamenvhuvle u 102apugpmuieckue ypasgHeHus U HepaseHcmea»
Tema 1.5 OcHOBBI TPUTOHOMETPUH

Pagnannas mepa yrina. Bpamarensnoe nsmxenue. CHHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YHUCIIA.
@opmynbl npuBeneHus. Popmynsl cioxkeHus. Popmynsl ynBoeHHs Dopmysbl MOJIOBHHHOIO YIJIA.
IIpeoOpazoBaHuss MOPOCTEWIIMX  TPUTOHOMETPUUYECKUX  BblpakeHuil.  IIpeoOpazoBaHue  CyMMBI
TPUTOHOMETPUYECKUX (YHKUMH B TNPOU3BEICHHE M TpOW3BeJAeHHS B cymmy. CBoiicTBa M Tpaduku
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CUHyca, KOCHMHyCa, TaHreHca M KorTaHreHca. [IpeoOpa3zoBanust rpadpuka ¢ynkuuu. Ilpocreifmme
TPUTOHOMETPUYECKUE YpaBHEHUs. [Ipocmetiwiue mpuconomempuyeckue HepaseHcmed. ApPKCHHYC,
apKKOCHHYC, apkTaHreHc. O0paTHble TPUTOHOMETpUUYECKUE QYHKIIUU U UX TPaPUKH.

Ilpaxmuueckasn paboma Ne6 «IIpeobpazosanue mpuecoHOMeMmpuUyeCcKux blpadceHutl »
Paznena 2. Hauyajia MaTeMaTH4YeCKOIr0 aHAJIN3a

Tema 2.1 Ilpenen pyuxuuu. [IpousBoaHasi u ee NPUI0KEHUS

CrniocoObI 3a71aHMS M CBOMCTBA YHCIOBBIX MOCIEI0BATEIbHOCTEH.
[Ipenen pynkunu. CoiicTBa npeaenoB. PackpbiTe HeonpeneaeHHOCTH

[lonstne o mpom3BOAHOW (QYHKLHH, €€ I€OMETPUUECKMH M (U3NYECKHN CMBICI. YpaBHEHUE
KacaTenbHOM K rpaduky ¢yHkuuu. IIpousBopHBIE CYMMBI, Pa3HOCTH, IPOHM3BEACHUS, YaCTHBIE.
[Ipon3BoaHbBIE OCHOBHBIX 3JeMEHTapHBIX GYyHKIMH. [IpuMeHeHHe NPOU3BOAHON K HCCIETOBAHHUIO
¢byHk1uil 1 noctpoeHuto rpagukos. [Ipon3BoaHas Ci10XHONU QyHKIUU.

[Tpumeps! MCHOIB30BAHUS MPOU3BOIHON JJIs1 HAXOXKACHHS HAMIyYIlero peueHus B MPUKIaJHbIX
3amavyax. Bropas nmpousBonHas, ee reoMeTpudeckuil U ¢puzndeckuil cmbici. HaxoxaeHne ckopocTu ais
mpoliecca, 3a1aHHoro (popmyIoi u rpaduxom.

Ilpaxmuueckas paboma Ne 7 « Beraucnenue npenena QpyHkumii»
Ilpakmuueckas paboma Ne§ « Bviuucnenue npou3o0HOU CLOHCHOU QYHKYUU»
Ipaxmuueckas paboma Ne 9 «Ilpunosicenusi npoussooHouU K UCCAe008AHUI0 DYHKYULL»
Tema 2.2 UHTerpaj u ero npuMeHeHue
ITepBoobpa3znas. HeonpeneneHHbIi HHTErpal U ero cBoiicTBa. OCHOBHBIE (hOPMYIIbI HHTET PUPOBAHMSL.
WHTerpupoBaHue METO10M MOJICTAHOBKH.

OmnpenenenHblii HHTErpai u ero ceoiictsa. @opmyna Hetotona-Jleitbnuna. MeTob! BbIUK CICHUS
OIIPEEICHHOr 0 HHTErpaa. Ilpumenenue onpeneneHHoro MHTerpaia I HaX0xKAeHUs II0Iaau
KpUBOJIMHEHHON Tpanenuu. [Ipumepsl mpuMeHeHus: HHTerpajia B U3UKE U T€OMETPUN.

IIpaxmuueckas paboma Nel() « BerarcieHre HeollpeaeIeHHbIX UHTETPAJIOB)
Ilpakmuueckas paboma Nel I «BpraucieHne onpeaeneHHoro HHTerpatay
Paznea 3.
DJieMeHTbI KOMOMHATOPHKH. OCHOBBI TCOPHH BEPOATHOCTH H MAaTEMATHY€CKOI CTATHCTHKH
Tema 3.1. DjieMeHTbI KOMOUHATOPHKH

OCHOBHBIE TIOHATHS KOMOMHATOPHKHU. 3aJadyd HA MOACYET YHCJAa pa3MeNIeHUi, MepecTaHOBOK,
coyeraHuid. Pemenue 3amau Ha mnepebop BapumanToB. Dopmyna OmnHoma Hprorona. CsoiicTBa
OMHOMHMHAIBHBIX K03 duimenToB. Tpeyroabuuk [Tackans.

Ilpakmuyeckas paboma Nel2 «Pemenue 3aad Ha pacdeT BHIOOPOK»
Tema 3.2 DjieMeHTHI TeOPUH BEPOSITHOCTEH N MATEMATHYECKON CTATUCTUKH

CoObITHE, BEpOATHOCTb COOBITHS, CIOXKEHHE U yMHOXeHHe BeposTHocTeill. IloHsTHE O
HE3aBUCUMOCTH COOBITHH.
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Pemenne mpakTHUecKUX 3a7a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.
Ilpaxmuueckasn paboma Nel3 «Buvluucienue seposmuocmu coObimuii»
Pa3nen 3. 'eomeTpus
Tema 4.1 KoopanHaTrbl M BEKTOPbI B IPOCTPAHCTBE

[IpsimoyronbHas (lekapToBa) cucTeMa KoopauHaT B npoctpaHcTBe. DopMyra paccTOSHUS MEXIY
JNBYMSI TOUKAMH. Y paBHEHMS IPSIMOM.

BekTopel. Monyne BekTopa. PaBeHCTBO BekTOpOB. Cll0KEHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucno. Pa3znoxxeHne BEKTOpa MO HANPABJIEHUSAM. YTOJ MEXAY ABYMs BekropaMu. [Ipoekuus BekTopa Ha
ock. Koopaunatel BekTopa. CKanspHOe IPOU3BENEHNE BEKTOPOB.

Hcnonp3oBaHne KOOPAUHAT U BEKTOPOB IIPU PELICHUHM MAaTEMaTUYE€CKUX M MPUKJIAJHbIX 3a]a4.
Ipaxmuueckas paboma Nel4 «Ilocmpoenue cymmul u pazHocmu 6eKmopo8»
Ilpakmuueckas paboma Nel5 «JleicTBUS HaJl BEKTOPAMH, 3aJJaHHBIMU CBOMMH KOOPAMHATAMU »
Ilpakmuueckas paboma Nel6 «Bpruncienne cKaasipHOro NPOU3BEICHUSI BEKTOPOB »
Ilpaxmuueckas paboma Ne 17 « CocraBjieHue YpaBHEHUN TTPSIMBIX)»
Tema 4.2 Crepeomerpus

B3anMHoe pacnosioxkeHue IByX NpsIMbIX B IpocTpaHCcTBe. [lapamienbHOCTh MPSMOM U IIIOCKOCTH.
[TapannensHocTh TIOCKOCTEW. IleprneHAUKYISIpPHOCTh MOPSAMOM W IUIOCKOCTH. lleprneHaukymnsip u
HAaKJIOHHAsl. YTOJ MEXKIYy NpSIMOW MU TUIOCKOCThIO. J[ByrpaHHBIM yrojl. Yroia MeExAy ILUIOCKOCTSIMU.
[leprieHIUKYASAPHOCTH JBYX IMJIOCKOCTEH.

I'eomerpuyeckne mnpeoOpa3oBaHUs MPOCTPAHCTBA: MApAJJICNbHBIM  MEPEHOC, CUMMETpUs
OTHOCHUTEIBHO TMJIOCKOCTH.

[TapannensHoe mpoekTupoBaHue. M300paxeHrne NpoCTpaHCTBEHHBIX QUryp.
Tema 4.3 MHOrorpaHHHKH H KpYyIJIble Teja

Bepmmnsl, pedpa, rpanu MHOrorpanHuka. Passeprka. MHoOrorpanssie yribl. Beimykiisie
MHOrorpaHHuku. Teopema Diepa.

[Tpusma. [Ipsimas u HakinoHHas npusMa. [IpaBunbHas npusma. [apamnenenunen. Kyo.

[Mupamupa. [IpaBunbHast nupamuaa. YceueHHas nupamuzaa. Terpasap. Cummerpuu B Kyoe, B
napajuiesenunesne, B npusMme u nupamuje. Cedenus Kyoa, mpu3Mbl U MU PaMUIBL.

[IpencraBieHne O MpPaBUIBHBIX MHOTOIpaHHHKaX (TeTpa’iape, KyOe, OKTasape, IOAeKadape U
HKOCadape).

Hununap u koHnyc. YceueHHbIH KoHyc. OCHOBaHME, BBICOTA, OOKOBAasi MTOBEPXHOCTh, 00pa3yromas,
pa3BepTka. OceBble CEUeHUs U CeUeHUsl, apaieNbHbIe OCHOBaHUIO.

[Map u cdepa, ux ceuenus. KacarenapHas mI10cKocTh K cdepe.
Oo6mbem u ero usmepenue. MarerpanpHas popmyna oobeMma.

dopmynbl o0beMa Ky0a, MPSAMOYTOJIBHOIO Tapaljielienuiena, Tpu3Mbl, MHIHHApa. DopMyIibl
o0beMa MupaMuibl U KoHyca. @opMyIIbl IJIOMAAHN MOBEPXHOCTEN IIMINHIpa U KoHyca. PopMyisl o0bema
mapa v niaomanau chepsl.

[Tomo6ue Ten. OTHOIIEHUS TUIOMIAACH MOBEPXHOCTEH U 00HEMOB IMOJOOHBIX TEI.
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Ilpaxmuueckas paboma Nel8 «Ilpuzmay
Ilpakmuueckas paboma Nel9 «Ilupamuoar

Ipaxmuueckas paboma Ne2() « L{ununop u xounycy
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TEMATUYECKOE ITNTAHUPOBAHUE
[Ipeamer: MATEMATUKA

HaunmeHoBanue Conepxanue yueOHOro Mmarepuaja u GopMbl OPraHu3al M AesiTeIbHOCTH Oo6bem
pa3ieJioB U TeM odyyawmuxcst
B yacax
1 2 3
Paznen 1.
Auredpa
Conep:kanue y4eOHOTr0o MaTepuasia 8
Tema 1.1
PazeaTHC NOASTHN 1. KomruiekcHble uncia
0 UHCIe. 2. JleiicTBMsI HaJl KOMIJIEKCHBIMU YMCJIaMU B ajreOpanyeckoil popme 3amucu
KoMILICKCHEIE 3. Pemenne 3anau
yucaIa B TOM 4nciie npaKkTHYeCKHE U J1a00PATOPHbIE 3AHATHS 2
1 [TpaxkTuueckas padota Nel
1. «JlelicTBHA HaO KOMILICKCHBIMHE UM CJIaMH )
Tema 1.2 Coaep:xxanue yue0HOro MaTepuaia 14
YpaBHeHusd u 1. JInHelinble ypaBHEHUS M HEPABEHCTBA C OJTHOM ITEPEMEHH ON
HEpaBeHCTBA. 2. KBanpaTtnbie ypaBHenus. Teopema Buera. bukBajpaTHblie ypaBHEHHs
Cucremsl 3. PemieHre cHCTeM HEPaBEHCTB.
YPABHEHUI H 4 Pemenue HepaBeHCTB METOAOM HHTEPBAJIOB
HEPaBEHCTB. S) MeTo/ibl pelieHusl CUCTEM JIMHEHHBIX YPaBHEHUH C IBYMsI I€pEMEHHbIMU
6 Pemenne cuctem Mmeronom Kpamep. Pemienne cucreM Tpex JIMHENHBIX YpaBHEHUH C
TpeMs IepeMeHHbIMU MeTooM Kpamepa
B ToM 4nciie npakTHYecKue U J1a00paTOPHbIE 3AHATHS 2
1 [Tpaktuyeckas pabota Ne 2
1. «Pemienue ypaBHEHHI U HEPABEHCTB)»
Coaep:xxanne yue0HOro MaTepuaia 12
Tema 1.3 1. CreneHp U €€ CBOMCTBA.
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Kopnu, crenenu u

Kopens N-0i1 CTENEHu U €ro CBOMCTBA

2.
Jorapu(mMbl 3. HppanroHanbHble ypaBHEHUS
4, Jlorapudm u ero cBolicraa.
5. ITpeobpazoBanue Jorapu(HMUUECKUX BBIPAKCHUM
B Tom unciie npakTHYecKHe U 1a00paTOPHbIE 3AHATHSA
1 [MpakTuueckas padora Ne 3 2
«PemeHue nppalOHAIBHBIX YPAaBHEHUIN
Tema 1.4. Copep:kanue yueOHOro Marepuajia 22
DOyHKIMH, HX 1. Cnoco6s1 3aanus pyHkuuit. O6nacTb onpeaeneHns 1 MHOXKeCTBO 3HaueHu . CBoiicTBa
CBOMCTBA M ¢ynkuuu. [IpeobpazoBanus rpa¢pukoB GpyHKUUN
rpapuxku 2. Crenennas QyHKIus
3. [TokazatenbHast GyHKIHUS: €€ CBOMCTBA U I'paduKu
4, [TokazaTenbHbIE YpaBHEHHS
5. Perienue noka3aTenbHbIX ypaBHEHUN
6. [Toka3aTenbHbIC HEPABEHCTBA
7. Jlorapudmuueckas pyHKIUS: ee cBOWCTBA U rpaduKu
8. Jlorapudmuueckue ypaBHEeHHS
9. JlorapudmMuueckue HepaBeHCTBA
B ToM 4nc/ie npakTHYecKHe U JJA00pATOPHbIE 3AHATHS 4
1 ITpaktrnyeckas pabota Ne 4
« DyHkyuu, ux ceoucmea u epaguxuy
2 [TpakTuyeckas pabora Ne 5
«llokazamenvuvie u n102apugpmuyeckue ypagrHeHus u HepageHCmea
Coaepxanue yueOHOro MaTepuaja
Tema 1.5 1 Pannannoe uamepeHue ayr v yriioB. EnMHWYHAS YKCI0Bast OKPYKHOCTb. 24
OcHOBBI 2 Tpuronomerpudeckre GyHKIUU. OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA.
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TPUTOHOMETPHHU

@opMyJIbl IPUBEACHUS

DOopMyJIbI CIOKEHUSL.

Tpuronomerpudeckre GyHKINUN yIBOSHHOT'O U TTOJIOBUHHOTO apryMeHTa.

Oyukuun Yy=Sinx, y=C0SX, ux CBOWCTBa U rpaduKu.

@Oynkuu y=tgX, y=Ctgx, ux cBoiicTBa u rpaduku

OO6paTHbIE TPUTOHOMETPHUECKHE PYHKIIUH.

Pemenue npocrelmmx TpPUrOHOMETPUYECKUX YPABHEHUM.

Pewienue ypaBHeHu

TpI/IFOHOM CTPUICCKUC HCPABCHCTBA

B Tom unciie npakTHyecKkue M 1a00paTOPHbIE 3AHATHS

[TpakTueckas padorta Ne 6
«IIpeobpaszosanue mpucoHomMempuiecKux 6blpadceHu »

Paznea 2.
Hauana
MaTeMaTHYeCKOIro
aHa/IM3a

Tema 2.1
Hpenen pynxumu.
IIpouszBoagHas u ee

NPHJI0KEeHUsI

Copep:xkanue yueOHOro Marepuajia

CriocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX TTOCIe0oBaTeIpHOCTEH. [Ipemen
IIOCJIICA0OBATCIIBbHOCTH.

ITpenen pynkunu. CBoiicTBa npezesoB. PackpbITie HEONmpeaeIeHHOCTH

Brruncnenue npenena GyHKIUN

[Tpupamenue aprymenTa u npupaimienue GyHknun HenpepslBHOCT PyHKITUH.
ITpousBonnas. Ee dusnuecknii cmpica.lIpaBuna nuddepenunpoBanus

HpOI/ISBO,I[Ha}I CTCIICHU U KOPHA. Brruucnenue IMPOU3BOAHBIX CTCIICHU U KOPHA

ITpon3BoaHast TPUrOHOMETPUUECKUX, MMOKA3aTEIbHON U JIorapupmuueckor GpyHKui

ITponsBoaHast cinoxHOM pyHKUINN

["'eomeTpuyeckuii CMbICI IPOM3BOJHO  YpaBHEHHE KacaTeabHOU K Irpaduky QyHKIMU

©|o| N

Boszpactanue u yosiBanue pynkiuii. MccnenoBanue GyHKIMH HA SKCTPEMYM

32
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10. Bropas npousBoaHas GyHKIMH U €€ PU3NUECKUIl cMbIC) BbITyKI0CTh, TOUKaA Ieperuda

rpaduka QyHKIUH.
11. HawnOonbiee n HaumeHbIee 3HaueHNuE QYHKIUA
12. HccnenoBanne GpyHKIUN 1 TOCTpOSHHE UX TPaUKOB
13. HccnenoBanne GpyHKIUN 1 mOCTpoeHNE HX TpauKOB
B ToM YHc/ie MpaKTHYECKHE H JIA00PaTOPHbIE 3aHATHUS
1 [TpaxTuueckas pabota Ne 7

«Bovlyucnenue npedena GyHKYuL»

2 [TpakTueckas padorta Ne 8
«Bvluucnenue npouzeo0Hou cioxcHou ynkyuuy

3 [TpaxTnueckas padorta Ne 9
«IIpunosicenuss npou3o00HOU K UCCIE008AHUIO PYHKYUL»

Tema 2.2 Coaepxanue yueOHOro MaTepuaja

HNuTterpan u ero ITepBooOpa3znas. HeonpeneneHHbII HHTErpall U €ro CBOMCTBa

NpUMeHEHHe OcHOBHBIE (POPMYJIBI HHTETPUPOBAHUSI.

WNHTerpupoBanne METOI0M MMOJICTAHOBKU

OmnpenenenHblii nHTErpan u ero ceoiicrtsa. opmyna Hetotona-JleiiOnuna

BelyucieHne onpeneseHHOro HHTerpaia

Brrauncnenne OnpeACJICHHOI'O MHTCI pajia MCTOAOM IMOACTAHOBKHU

Boruncnenue njaomany miockux GUryp ¢ HIOMOUIbIO ONPEIeIeHHOI0 HHTerpaia

X N\ gAwW N

Pemenue IMMPUKJIAAHBIX 3a/ia4 C ITIOMOIIbIO OIIPCACICHHOI O MHTCTpaJia

B ToMm yucae MNPAKTHICCKHUC U ﬂaﬁopaTopHue 3aAHATHUHA

1 [Tpaktnyeckas padota Ne 10
«Boiuucnenue HeonpeoeieHHblX UHMeZPaiosy

2 [TpakTueckas padorta Ne 11
«Bviyucnenue onpedenennoco unmezpanay
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Paznea 3.
DJIeMeHThbI
KOMOMHATOPHUKH.
OcHoBBI TEOpHUHU
BEPOSITHOCTH U

MaTeMaTH4YeCKOM
CTATUCTHKH
Tema 3.1 DaemMeHTHI Coaep:xxanue yue0HOro MaTepuaia 7
KOMOMHATOPHUKHU 1. | OcHOBHBIE TOHATHS U NTpaBUJIa KOMOMHATOPUKH.
2. | BeIOOpKH ¢ TOBTOpEHHUSIMU U 0€3 TOBTOPEHHH
3. | bunom HeroTona. CBoiicTBa OMHOMHAIBHBIX K03 puuneHToB(l 1)
B Tom unciie npakTHyeckue M J1a00paTOPHbIE 3aAHATHSA 2
1 | IlpakTrueckas padora Ne 12
«Pewenue 3a0au na pacuem 6160pox»
Tema 3.2 Coaepxxanue y4eOHOIro MaTepuajia 6
DJIeMEeHTbI TeOPUH 1. | Cayyaitnsie coObiTus. [TonHas rpynmna coOsiTuii. Oniepaliuy HaJl CIy4aitHbIMU
BePOSITHOCTEH H COOBITUSIMH.
MaTeMaTH4ecKoi
CTATHCTHKH
Knaccuueckoe onpeneneHne BEpOSITHOCTH COObITHS. TeopeMbl CII0KEHUSI U YMHOXKEHHUS
BEPOSITHOCTEH. BepoATHOCTH COBMECTHMBIX U HECOBMECTUMBIX COOBITHH.
B ToM unc/ie npakTHYecKHEe U JIA00pATOPHbIE 3aHATHS 2
1 ITpakTueckas padborta Ne 13
«Bviuucnenue sepossmnocmu codovimuiiy
Paznea 4.
I'eomeTpus
Tema 4.1 Coaep:xkanue yaeOHOro MaTepuaia 18
BekTopsl Ha 1. BekTtopsl. OcHOBHBIE TTOHATHS. J[eiCTBUS HAJl BEKTOpaMH.
IUVIOCKOCTH H B 2. KoopauHaTtel BEKTOPOB Ha MJIOCKOCTH U B IPOCTPAHCTBE
NPOCTPAHCTBe. 3. Paccrosinue mexxay Toukamu. [lnmHa oTpeska
CkanspHoe pou3BeIeHIE BEKTOPOB.
4. Jlenenue oTpeska B JAHHOM OTHOILIEHUU
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YpaBHEeHME NIPSAMON HA MIIOCKOCTH

B ToM unc/ie npakTHYeCKHE U JIa00paTOpPHbIEe 3aHATHS

[TpakTuueckas pabota Ne 14
Ilocmpoenue cymmul u pasHoCmu 6eKmMopos

[TpakTnueckas paborta Ne 15
Heticmeus Hao eekmopamu, 3a0AHHLIMU CEOUMU KOOPOUHAMAMU

[TpakTuueckas pabota Ne 16
Boviuucnenue ckansaprHo2o npousse0eHus 6eKmopos

[TpakTryeckas padorta Ne 17
Cocmasnenue ypagrenuii Npamuvlx

Tema 4.2
Crepeomerpus

Conep:xanue yueOHOTo MaTepuaia

AKCHOMBI CTCPpCOMECTPUU

B3anMHoe pacrionoxeHnue AByX NMpsSMbIX B IPOCTpaHCTBE. B3anMHoe pacnosioxxenue
NpSAMOM U IIOCKOCTH.

[Tpu3Hak napamuieabHOCTH IPSAMON U IIOCKOCTU
B3anmHoe pacnosiokeHne JByX MIOCKOCTEN.

[Ipu3Hak nmapajuieIbHOCTH JIBYX IJIOCKOCTEN. Teopemsbl O mapaieabHbIX IIOCKOCTSIX.

I'eomerpuyeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MApaLIENbHBIN IEpEeHOC, CHMMETPUS
OTHOCHUTEIBHO MIIOCKOCTH

[TapajuteapHOE IPOEKTUPOBAHUE U €TI0 CBOMCTBA.

N300paxkeHne GUryp B CTepeoMeTpHu

[TeprieHAMKYJIAPHOCTL NPAMOM U TNIOCKOCTH. CBSA3b MEXy NapajIENbHOCTBIO U
HEPIICHAUKYJIIPHOCTBIO IPSIMBIX M IJIOCKOCTEN

ITepnienaukyiAp u HakJIOHHas. Teopema o Tpex NepneHIuKysIpax.
YTroa Mexay IpsIMOU U INTIOCKOCTBIO. JIBYTpaHHBII yroJl

10.

HOBTOp CHHUC TCMBbI
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Tema 4.3
MHOrorpaHHuKH U
KpyrJjble Teja

Coaepxanue yueOHOro MaTepuaja

[ToHsiTHE O rEeOMETPUUECKOM TeJI€ U ero moBepxHOoCcTH. Teopema Dilnepa.

N

ITpuzma.

[Tapannenenunen. Kyo. Cummerpun B KyOe, mapajuienenuiese, npusme.

44
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4, [Tnomanae mosHOM M GOKOBOW MOBEPXHOCTH NpU3MbI. CeueHus KybOa, MPU3MBIL.
5. [Tupamupa. [lpaBunbHas nupamuaa. Yced€HHasa nupamupaa. Terpasap.
6. [Tnomanae mojsHOW M OOKOBOWM IMOBEPXHOCTH IMHUPAMUJIBL.
7. [IpencraBieHre O MpaBWIbHBIX MHOTI'ONpaHHUKAX
8. Brlunciienne miomaneid nNOBEpXHOCTH MHOI'OTPAaHHHUKOB.
9. IToBepxHocTh Bpanienus. Teno Bpamenus. [{uimHap u koHyc.
10. OceBble CEUEHUS] M CEUEHUs, NapalljieabHbIE OCHOBAHHUIO.
11. [1momaas MOBEpXHOCTH NUIIMH]Ipa, KOHYCA.
12. [lap u cdepa. BzaumHoe pacnosiokeHue MIOCKOCTH | mapa. [1nomaas noBepXHOCTH
nIapa.
13. Beluncnenue miuomaaeil mNOBEPXHOCTU LMJIMHIpPAa U KOHYCA.
14. O0béM 1n ero msmepenue. O6bEM Ky0Oa, IPSIMOYTOJIbHOIO MapaJljieenunesa.
15. OO0béM npHU3Mbl U MHPAMUIBIL.
16. O0béM nUIMHApPAa W KOHYCA.
17. O6bem mapa
18. Pewrenue 3aay Ha BEIYKCIIEHU € TIJIOIA e
19. Pewenue 3a1ay Ha BeIyKUCiIeHUE 00bEMA
B ToM ync/ie npakTHYecKUe U J1a00paTOPHbIe 3aAHATHSA 6
1 [Tpaktnueckas padorta Ne 18
Ilpuzma
2 ITpaktueckas padora 19 [upamuoa
3 | Ilpaktnueckas padota Ne 20 L{ununop u konyc
Uroro 227
KoHnTponbHble paboThl 7
Koncynomayuu 6
HUmozcosas ammecmayus Ix3amen 8
Bcezo: 248
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YcaoBusi peaau3anum nmporpamMmmbl y‘lEﬁHOI‘O npeamerTra

Jlnst peanu3anuu nporpamMmbl OUOIMOTEUHBIH (OHIT 00pa30BaTENBHON OpPraHU3alUN JODKEH HMETh
MeYaTHBIC U/WUITK DJIEKTPOHHBIE 00pa3oBaTeIbHbIC U MHPOPMALIMOHHBIE PECYPCHI, PEKOMEHIYEMBbIX JJIs
UCIIONIH30BaHUS B 00Pa30BaTEIbHBIX OPraHU3aIHSIX.
1. IleuaTHple U3mAHUA .
OCHOBHBIE UCTOYHUKHU

1. BammakoB M.U. Matematrka. 3agaqnuk: y4ued.mocodue s 00pa3oBat. yupexaeHul Had. U
cpen.mpod.obpazoBanms. — M.: U3AATENBCKUH IIEHTP «AKagaemus», 2017

2. bammakoB M.U. MaremaTtuka: yaeOHUK 17151 00pa30BaT.yuUpexKACHUN Had. U
cpen.nmpod.obpazoBanus. — M.: U3AaTENbCKUM IIEHTP «Akaaemusi», 2017

3. T'eomerpus 10-11xmaccer: yueO. s 001meodpazoBar.yupexxaeHuil/ mox pea. AtranacsHa.
M.:Ilpocsemenne, 2019

4. AnreOpa u Hauana MmaTemMaTudeckoro ananmsa.l0-11 kmaceel/ mog.pen. A.H.Kommoroposa.—
[Ipocsemenue, 2019

2. JomonHuTenbHast MTepaTypa.

Amanacan JI. C., bymyszoe B. ®., Kaoomyes C. b. u Op. MaremaTtuka: anreOpa u Haudaja
MaTeMaTH4YecKoro ananusa. I'eomerpus. I'eomerpus (6a30BbId W yriayOjaeHHBbIH ypoBHH). 10—11
Kknaccel. — M., 2014,

bawmaxose M. . Matematuka: y4eOHHK I CTYJ. YUPSKISHUHN cpel. mpod. odpa3oBaHus. —M.,
2017.

3. DOneKTpOHHBIE U3aHUS (3JIEKTPOHHBIE PECYPCHI)

=

www. fcior. edu. ru (MH}oOpManinoHHbIe, TPEHUPOBOYHbBIE U KOHTPOJIbHBIE MAaTEPUAIIBI).

2. www. school-collection.edu.ru (Enunast komnekiuu iudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
YyeOHOe n3nanue

3. Exponenta.ru http;//www.exponenta.ru KommaunuaSoftlint. O6pa3zoBaTenpHbIil MaTeMaTHUECKHI

caiiT. MaTepHalibl JJisl CTYZICHTOB: 3a/1a4H C PEIICHHUSIMHU, CIIPAaBOYHHK 110 MAaTEMAaTHKE,

AJIEKTPOHHBIE KOHCYJIbTAIIUH.

I'azera «MaremaTuka» M3marensckoro qoma «IlepBoe centsops» http://mat.1septemr.ru

MaremaTrka B OTKpeITOM KoJuiepke http://www.matematiks.ru

Math.ru. Marematuka u odpa3zoBanue. Http://www.math.ru

. MOCKOBCKHUI IIEHTP HEMPEPHIBHOTO MaTeMaTH4YecKkoro oopazosanus (MIIHNO)

http://www.mccmath.ru

No ok

8. Allmath:ru — Bcst marematuka B onaoMm mecre htto://www.allmath.ru

9. EgWorld:Mup matemaTtudeckux ypaBuenuii http://egwjrld.ipmnet.ru

10. Best aneMeHTapHast MaTeMaTHKA: CPEAHSS MaTEMaTHY eCKask HHTEPHET-IIKOJIA.
http://www.bym math.net

11. Teomerpudeckuii mopranhttp://www.neive.by.ru

12. I'pacduku ¢pynkumii  http://graphfunk.narod.ru

13. lupakTruecKre MaTepHrabl o HHpopMaTHKe 1 MaTeMaTrke. http://comp-science.narod.ru

14. luckpetHas MaTemMaTuka: aroput™sl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/
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15. EI'D no MaTeMaTHKe: MOATOTOBKA K TeCTHpOBaHHIO hitp://www.yztest.ru
16. 3amauHuK U1 HOATOTOBKU K oJiMMIMazaM no maremartuke http://tasks.ceemat.ru
17. 3aHuMmartenbHasi MaTeMaTHKa — MIKOJbHUKAM (OJMMITHA/IbI, UTPbI, KOHKYPCHI TI0 MAaTEeMaTHKE)
http://www.maht-on-line.com
18. UnTepuer — mpoekT «3agauny» http://www.prodlems.ru
19. Maremaruueckue 31061 http://www.etudes.ru
20. MatemaTuka on-line cnpaBounas uH(poOpMAaIKs B TIOMOIIb CTYIEHTY
http://www.manhtm.hl.ru

21. MaTteMaTHKa B TOMOIIb IIKOJBHUKY U CTYJIEHTY (TECTHI 10 MaTeMaTHKe Online)
http://www.mathtest.ru
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