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PaBouas nporpamma yueOHOMN AMCLMIIIMHEI pa3paboTaHa Ha OCHOBe TpeOOBaHMIA:

- MenepalpHOr0 rOCYJApCTBEHHOIO 00pa30BaTEIBHONO — CTaHjapra CcpeaHero obmero
obpasosanus (nanee - ®I'OC COO) (yrBepieH npukazoM Munucrepersa 00pa3oBaHus H
Hayk# PO ot 17.05.2012 Ne 413); npuka3z MunoGprayku Poccuu ot 29 mions 2017 r. Ne
613 «O BHeceHmH H3MeHEHHH B (enepanbHBI TrocydapcTBeHHbIH 00paszoBaresnbHbli
CTaHAapT cpeanero obmiero o0pa3oBaHHs, YTBEP:KICHHEII mpuka3oM MuHHCTEpCTBa
obpasoBanns 1 Hayku Poccniickoit @exeparmn ot 17 masg 2012 r. Ne413»

- PexoMeHpmaumii 1mo OpraHM3auMH TOJY4YeHHs cpejHero ofulero o0pazoBaHHA B IIpefenax
OCBOEGHHsA 00pa30BaTeIbHBIX MPOTPaMM CpelHero mpodeccHoHaabHOro obpa3oBaHus Ha
Oaze ocHoBHOro obmero oOpasoBaHHs ¢ y4deToM TpeboBaHuit QenepambHbIX
rOCyJapCTBEHHBIX 0Opa3oBaTeNbHBIX CTAHJAPTOB ¥ roiydaeMolf mnpodeccHn HIH
CIEIHATBHOCTH cpenHero npodeccHonanbHoro obpasoBanus (nmuchMmo JlenaprameHnTa
TOCYapCTBeHHOM MOMHTHKH B cepe MOAroToBKH pabounx kaapos u JI10);

- IlpumepHoif nporpammsl o6meo0pa3oBaTebHOMN AHCIMIUIHHEL «AHTTHICKHH S3BIKY», IS
npo)ecCHOHANBLHBIX 00pa3oBaTebHEIX OpraHH3alui, pekoMeHIoBaHHOH (DexepambHBIM
roCyJapCTBEHHBIM aBTOHOMHBIM  yupesjieHuem «DejiepaibHblii MHCTUTYT pa3BHTHA
obpazosanus» (PI'AY «O®HPO») B KauecTBe NMPHUMEPHOIT MpOrpamMMbl Ul PeaTn3aliuy
OCHOBHOHM npodeccHonansHo# obpazopatensnoii nporpamMmel CIIO Ha 6asze ocHOBHOTrO
obmiero o0pa3oBaHus C MOJyYeHHeM cpejiHero obmero obpasosanus [Ipotokon Ne 3 ot 21
utons 2015 r. Permcrpaumonssii Homep peuensun 377or 23 mrons 2015 r. OUAY
«DUPO»

Oprannsanus-pazpaborynk: FBITOY PO «PTMTy.
PaspaGoruuk: Kyreesa JI.B.., npenonasaresns I'BITIOY PO «PI'MT».
Penensent: CaBenko M.U., npenoaasarens I'BITOY PO «PTMTb».

Pabouas nmporpamMma paccMoTpeHa H 0100peHa Ha 3aceJaHHH LIHKIIOBOH KOMHCCHH
o0meobpa3oBaTeIbHBIX €CTECTBEHHO-HAYYHBIX TEeXHHYCCKUX AHCIUTLTHII
ITpotoxon No 10 ot 3 nrons 2022 ¢ /

IMpencenarens NUKIOBOH KOMHCCHH ”,U i“‘l/ Kyreesa JI.B.

{ /
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1. OBIIAS XAPAKTEPUCTUKA PABOYEI IMPOTPAMMBI YYEBHOM
TACIATLITAHBI

1.1. IlosicHuTeIbHASA 3aNIMCKA

[Iporpamma  o0mieoOpazoBaTebHONM  y4eOHOW  AUCHMIUIUHBI  «MaTeMaTHKa
npelHa3HayeHa s W3y4eHHs B MpodecCHOHANbHBIX 00pa30BaTeIbHBIX OpPTraHU3ALUX,
peanu3yommx o0pa30BaTeNIbHYI0 MPOrpaMMy CpeIHero obmero oOpa3oBaHHMs B Ipezenax
OCBOCHHSI TMPOTPaMMbl TMOJATOTOBKH crenuanuctoB  cpeanero 3BeHa  (ITIICC3) na 06aze
OCHOBHOTO 00IIIer0 00pa3oBaHusl.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpennero odmero oopa3oBaHusl,
MPEIBSIBISEMBIX K CTPYKTYpE, COJACPKAaHUIO U Pe3yJbTaTaM OCBOCHHS YYEOHOW AMCIMITITUHBI
«MareMaTuka», 1 B COOTBETCTBHM C PekoMeHJalusIMi 10 OpraHU3alUU MOJIYYEHHs] CPETHETrO
oOuiero oOpa3oBaHMsi B Ipefeliax OCBOEHUS 00pa30BaTENbHBIX MPOrpaMM CpPEIHEro
npodeccuoHanbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHHs C Y4YETOM
TpeOoBaHuil (hemepanbHBIX TOCYAAPCTBEHHBIX OOpPA30BATEIBHBIX CTAHIIAPTOB M TOTy4acMOU
CHEIHMAIbHOCTH  CpelHero mpodeccuoHambHOro obOpa3zoBanusi (mucbMo JlemaprameHTa
rOCYJapCTBEHHON TOJMTUKU B cdepe moaroroBku padoumx kaapoB u IO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHoii mTporpammbl AUCHUTIIMHBI
«MaremaTtuka», pexomeHoBaHHod OPI'AY «DUPO», nporokon Ne 3 ot 21 urons 2015 rona

Copepxanue yueOHOW AUCHMILTUHBI «MaremaTuka» pa3paboTaHO ¢ OpHUEHTalMeld Ha
TEXHUYECKUH TPOPmIb TPodeCCHOHATHLHOTO O00pa30BaHMs, B paMKax KOTOPOTO CTYICHTHI
ocanBaroT crenuanbHocTh CIIO mpoduiabHOro ypoBHSL.

Conepxanne mnporpamMmbl «MaremaTuka) HaIpaBICHO Ha JOCTHXKEHHE CIIETYHOIINX
HeJIEen:

— obecnedyeHuss CPOPMHUPOBAHHOCTU TMPEACTABICHUNH O COIMAIBHBIX, KYIbTYPHBIX H

HUCTOPUUYECKHUX (DAKTOpax CTAaHOBJICHHS] MAaTEMaTHKH,

— obecnieueHust c(hOpMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMHYECKOTO U

MaTEeMaTUYECKOTO MBITIUICHHUS;

— obecrnieueHust CHOPMUPOBAHHOCTH YMEHUU TPUMEHSATH TOJYYCHHBIC 3HAHHS TpHU
pEIIeHUH Pa3IUYHBIX 33/a4;

— o0ecnedyeHuss Cc(HOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTHKe KakK 4YacTH
00IIIeYeIOBEUEeCKOM  KyJNBbTYpPhl, YHHUBEPCAJTBHOM  SI3BIKE  HAYKH, TMO3BOJISIONIEM

OTIHCHIBATh U U3y4YaTh peabHbIE MPOIECCHI U SIBICHUS.

1.2. OOmas xapakTepucTHKA y4eOHOH AUCHUILIMHBI

Marematuka siBhsieTcss (GyHIaMEHTAIBHON 0O0Ie00pa3oBaTeIbHON TUCIUILIMHON CO
CIIOKUBIIUMCSI YCTOMYHMBBIM COJIEp)KaHHUEM W OOmMUMH TpeOOBaHUSMHU K TIOJTOTOBKE
o0yJaromuxcs.

IIpu ocBoenun cnenuansHocTer CIIO TexHMYECKOro npodwisi  Maremaruka
u3ydaercss Oonee yrayOneHHO, Kak mpoduiabHas ydeOHas AUCHMIUIMHA, YYUTHIBAIOIIAS
crieni(PuKy OCBaMBAEMBIX CIEIUATBLHOCTEH.

DTO BBIpaKaeTCs Yepe3 CcojAepKaHue OOydYeHUs, KOJIMYECTBO 4YacOB, BHIICTSEMBIX Ha
W3y4eHUE OTACIIBHBIX TEM MPOTPAMMBbI, TIYOMHY WX OCBOCHUS CTYACHTaMH, uepe3 o0beM U
XapakTep  NPAaKTHMYECKUX  3aHATHH, BHJIbI BHEAYJUTOPHOW CaMOCTOSTENHbHON paboThI
CTYJICHTOB.

O6mue mnenu wu3ydeHuss MaTeMaTHKU TPAAULMOHHO  PEATU3YIOTCS B YEThIpeX
HampaBlieHUsIX — ob0mee mpeacraBieHue o0  uaesXx M MeToJaX MaTeMaTHKH,
WHTEIJICKTYalbHOE  pa3BHTHE, OBIAJCHHE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSMU U
YMEHUSIMH, BOCIIUTATEIIbHOE BO3/ICHCTBHE.



[Ipodpunmzanus 1enel MaTeMaTHYecKOro oOpa30BaHUs OTpaXkaeTcsi Ha BBIOOpE
MPUOPUTETOB B OpraHM3allMi Y4eOHOW MeATENbHOCTH oOyyarormmxcs. s TEXHHUYECKOTO
npoduns npodeccHoHaIbHOro 00pa3oBaHUs BHIOOP IieNiell  CcMellaeTcsl B IparMaTH4ecKOM
HAIPaBIICHUH, MPEIyCMATPUBAIONIEM YCWICHHE W pacCIIUpPeHHE MPUKIATHOTO XapakTepa
M3YYEeHHUS MaTeMaTUKH; MPEUMYIIECTBEHHOW OpHEHTAllUd Ha aJIrOPUTMUYECKHUIl CTUIIb
[03HABATEJIbHON JIESITEIBbHOCTH.

Takum o6pa3om, peanuzanusi COAEpPKAHUA YYEOHON JUCHUIUIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb TPOIECCYATbHBIX XapaKTEPUCTUK y4eOHOH paboOThl, 3aBUCAIINX OT
npoduis npodhecCHOHaTBFHOr0 00pa30BaHUs, MOIyYEHUS ONbITa HCIOJIb30BAaHUS MaTeMaTUKHU
B COJCPKATENbHBIX M MPO(PECCHOHAIBHO 3HAYUMBIX CHUTYallUsX [0 CPAaBHEHUIO C
dbopManbHO-ypOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTHKAMU O0yUEHUSI.

Cognepxanue y4eOHOW ITUCIUIUIMHBI pPa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH
CoJIepKaTeIbHBIMU JINHUAMU 00yUeHUsI MaTeMaTHKeE:

— anreOpandeckas TUHUS, BKIFOYAOIIAs CUCTEMATHU3AIMIO CBEICHUH O YHCIIaX; U3Y4YCHHE
HOBBIX M 0000IlleHHEe paHee U3yYEHHBIX Oorepanuil (BO3BEICHHE B CTEIEHb, U3BJICYCHHE KOPHS,
norapuMupoBaHUEe, CHHYC, KOCUHYC, TAHTEHC, KOTAHTCHC U 00OpaTHBIE K HUM); U3yICHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPQKEHUNW U (POpPMYJ; COBEpPUICHCTBOBAHHE IPAKTUYECKHX HABBIKOB U
BBIYMCIIUTEILHON KYJIBTYPHI, PACIIMPCHUE U COBEPIICHCTBOBAHHME AITeOpandecKoro ammapara,
c(OpMHUPOBAHHOTO B OCHOBHOHM IIKOJE, M €ro MPUMEHEHHE K PEIICHUI0 MAaTeMaTHYeCKUX U
MIPHUKIIATHBIX 3a71a4;

— TEOpPETUKO-(QYHKIIMOHAIbHASA JIMHUS, BKIIOYAIONas CUCTEMATHU3AllMI0 U DPACHIMpPEHUE
CBEJICHHUI O (PYHKIIHSIX, COBEPIICHCTBOBAHUE IPaPUICCKIX YMEHUN; 3HAKOMCTBO C OCHOBHBIMH
uAesIMM M METOJaMU MaTEeMaTHYeCKOro aHaiu3a B O0beMe, MO3BOJISIIOIIEM HCCIIeI0BaTh
JJIEeMEHTapHble (YHKIUU W pemiaTh MPOCTCHUIINE TEeOMETpUYecKue, (U3HUSCKHe U IpyTue
MIPUKIIATHBIC 33]1a4H;

— JIMHWS YypaBHEHWH W HEPABEHCTB, OCHOBAHHAs HA IIOCTPOCHHH W WCCIEIOBAHUN
MaTeMaTHUYECKUX MOJIENeH, epeceKaromiascs ¢ anredpaniyeckoi U TeOpeTHKO-(PyHKIIHOHATHHON
JUHUSAMH W BKJIIOYAIONIAas pa3BUTHE W COBEPIICHCTBOBAHWE TEXHHKU alIreOpandecKux
npeoOpa3oBaHuil Ui pelleHUs] YpaBHEHUN, HEPABEHCTB U CUCTEM; (JOPMUPOBAHNE CITIOCOOHOCTH
CTPOUTH M HWCCIENAOBaTh MPOCTEHIINE MaTEeMaTHYECKHE MOJEITU TPHU PEIICHUU TPHUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIEeIHAbHBIX JUCIUIUINH;

— TeOMETpUYECKas JIMHUSI, BKIIFOYAOIAsT HATJISTHBIC TTPEICTABICHHS O TPOCTPAHCTBEHHBIX
durypax W wu3y4eHHE UX CBOWCTB, (OPMUPOBAHHWE U paA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpPaKEHUS, Pa3BUTHE CIIOCOOOB T€OMETPHUECKUX M3MEPEHUH, KOOPJMHATHOTO W BEKTOPHOTO
METOJIOB JIJIsl pEIICHHs] MATeMaTHYECKIX U MPUKIIATHBIX 33/1a4;

— CTOXaCTHYeCKas JIMHHS, OCHOBAaHHAs Ha pPAa3BUTUU KOMOHWHATOPHBIX YMEHHWH,
MPEJICTaBICHUI O BEPOSTHOCTHO-CTATUCTHUECKHUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro MUpa.

Paznenbr (TeMbl), BKITIOYEHHBIE B COJIEpKAHNE yU€OHOM MUCIUIUIMHBI, SBISTFOTCS OOUITUMU
TSt BeeX npoduiieit mpodeccCuoHansHOro 00pa3oBaHusl M MPU BceX 00beMax yueOHOro BpeMeH!
HE3aBHCHMO OT TOTO, SIBIIAETCA U ydeOHas AucHuiuiiHa «MaremaTuka» 0a30BOM HITH
PO HILHOM.

Wzydenue o61meoOpa3oBaTebHON yueOHOW AHUCHUIUIMHBI «MareMaTuka» 3aBepliaercs
MOJIBEJICHUEM UTOTOB B (pOpMe dK3aMeHa B paMKaxX MPOMEKYTOYHOM aTTeCTalliu CTYJEHTOB B
MPOIECCE OCBOEHUSA MpOrpaMMbl  TIOATOTOBKK crnenuanuctoB cpeaHero 3seHa CIIO ¢
MOJTy4YeHUEM CpPEHEro o01ero oopa3oBaHusl.

1.3. MecTo y4eOHOIl AUCHMILUIMHBI B CTPYKType OCHOBHOH mnpodeccnoHaIbHO
o0pa3oBaTeIbHOM NPOTrPaMMBbI

[lpu peanuzanuu 0Opa3oBaTENbHON MpPOrpaMMBbl CpeaHero oomiero oOpa3oBaHUS B
npenaenax ocBoenus [IIICC3 Ha 6a3e ocHOBHOro 00mIero oOpa3oBaHus, y4deOHAas AUCIUILUTHHA
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«MaremaTnkay wu3ydaercsi B 00meoOpa3oBaTeIbHOM LHUKIIE YU4eOHOro IUlaHa W BXOAUT B
coctaB 0011e00pa30BaTENbHBIX YUEOHBIX AUCIUIIINH.

1.4. Pe3ybTaThl OCBOCHUS Y4eOHOM IMCHUIIUHBI:

OcBoeHue copepkanus y4eOHON TUCIUTIIMHBI «MareMaTHka» 00ecTieunBaeT JOCTHKCHIE
CTYZICHTaMH CJICIYIOIIUX pPe3yibmamos.

JIUYHOCHIHbLE PE3YTIbMambl:

— chOpMUPOBAHHOCTH NMPEACTABICHUN O MaTeMAaTUKE KaK YHHBEPCAJIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICIIUPOBAHMUS SIBJICHUN U MPOIIECCOB, 00 MAEIX U METOaX MaTeMaTUKH;

— TDIOHMMaHHE 3HAaYUMOCTM MaTeMaTHKH JJs  HAyYHO-TEXHUYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOLICHHS K MaTeMaTHKe KaK K YacTH OOIIeYenoBeUecKoil
KyJIbTYpbl uepe3 3HaKOMCTBO C HCTOpUEH pa3BUTHS MaTEMaTHKH, SBOJIOIHEH
MaTeMaTHYCeCKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIILIEHMUS, IIPOCTPAHCTBEHHOTO BOOOpakeHUs,
AITOPUTMUYECKON KYIbTYpPbl, KDUTUYHOCTH MBILUICHUS HA YPOBHE, HEOOXOAUMOM JUIs
Oynymieii mpopecCHOHANBHONW JEATEeIBHOCTH, JUISl TMPOJOJDKEHHS O0pa3oBaHUsS U
camMo00pa3zoBaHus;

— OBJIaJICHHE MAaTeMAaTUYECKUMHU 3HAHUSIMU U YMEHUSMHU, HEOOXOJUMBIMU B TIOBCETHEBHOM
JKU3HHM, JJI1 OCBOCHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCUUIUIMH W JUCIMIUIAH
npohecCHOHANBHOrO IUKJIA, AJS MONIYy4YeHUs 00pa3oBaHHs B 00JIacTAX, HE TPeOYyIOIUX
yriayOJIeHHON MaTeMaTHYeCKOM MOArOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIE CaMOOOpPa30BaHHIO, HaA
MPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIEHHWE K HEMpPEepbhIBHOMY OOpPa30BaHHUIO
KaK yCIIOBHIO YCIEUTHOM MpodeccuoHaIbHOM 1 0OIIECTBEHHOMN JesTEHHOCTH;

— TOTOBHOCTh M CIOCOOHOCTb K CAMOCTOSTEIbHOM, TBOPYECKOW M OTBETCTBEHHOM
JIeATEIbHOCTH;

— TOTOBHOCTh K KOJJIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHUKAMU B
0o0pa3oBarenbHON, OOIIECTBEHHO MOJIE3HOU, yueOHO-MCCIIeI0OBATEIhCKON, TPOSKTHOU U
JIpPYrux BUAaX J€ATEIbHOCTH;

— OTHOIIECHHE K MPodecCHOHANBHOMN AesITeNbHOCTH KaKk BO3MOKHOCTH yYacTHs B PEIICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIeM;

Memanpeomemmble pe3yibmamol:

— YMEHHME CaMOCTOSITEJIbHO ONPEAENATh LENu JEATEIBHOCTH W COCTaBIISITH IUIAHBI
NeSITEIbHOCTH; CAMOCTOSATEIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH
JESTENIBHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS TTOCTaBJIEHHBIX
Hene W peanusalMM IUIAHOB JESITEIbHOCTH; BBIOMpaTh YCIIELIHbIE CTpaTeruu B
Pa3IMYHBIX CUTYaLUAX;

— yMEHHe NpPOAYKTHUBHO OOINAThCS W B3aUMOJEWCTBOBATH B IPOLECCE COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBaTh IMO3ULUU JAPYTUX YYACTHHUKOB JEATENBHOCTH, 3((HEKTHUBHO
pasperiatb KOH(PIUKTHI;

— BJaJCHHE HaBbIKAMU IIO3HABATENIbHOM, Yy4eOHO-HUCCIIEOBATENILCKOM M MPOEKTHOM
NeSITENIbHOCTH, HaBBIKAMHM pPa3pelieHus] MpoOsieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHUsS IPAKTUYECKUX 3a7ad, NPUMEHEHUIO
Pa3IMYHbBIX METOJIOB MO3HAHUS,

— TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOSITENIbHOM WH(GOpPMalMOHHO-TI03HABATEIbHOMN
NESATENIbHOCTH, BKJIIOYasi YMEHHE OpPUEHTUPOBAThCA B Pa3jIMYHBIX HMCTOYHMKAX
nHpOpMaLUU, KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMALIUIO, IOTY4aeMYIO
U3 pa3IMyYHbIX UCTOYHHUKOB;



— BJIAJICHUE S3BIKOBBIMHU CPEACTBAMH — YMEHME SICHO, JIOTUYHO M TOYHO H3Jararb CBOIO
TOYKY 3PEHMS, UCIIOJIb30BaTh A/ICKBATHBIC SI3bIKOBBIC CPE/ICTBA;

— BJAJCHHE HAaBBIKAMH TI03HABATEIbHOW peQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAaHUM, I'PAHULl CBOETrO
3HaHUSA U HE3HAHMSI, HOBBIX I103HABATEIIbHBIX 33/1a4 U CPEIACTB UX JOCTUKEHUS;

— IEJIEYyCTPEMIIEHHOCTb B IIOMCKAX M MPUHATUM PpELIEHUH, COOOpa3UTEIbHOCTh U

UHTYULMS,  Pa3sBUTOCTb  INPOCTPAHCTBEHHBIX  HNPEJCTABICHUH;  CHOCOOHOCTH
BOCIIPUHUMATB KpPAacoOTy U TaPMOHMIO MUPAa;

npeomemmubie pe3ynbmamol:

— c(hopMHpPOBAaHHOCTH TIPEICTABICHUA O MATEMATHKE KaK YaCTH MHPOBOW KYJIBTYPHI U O
MECTe MaTeMaTUKH B COBPEMEHHOW UUBWIM3AlMU, O CHOcO0ax ONHMCAaHUA Ha
MaTeMaTUYECKOM SI3BIKE SIBJICHUI PEAJIbHOIO MUPA;

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O MATEeMAaTHYECKUX IMOHATHUAX KaK O Ba)KHEHIIUX
MaTE€MaTUYECKUX MOJEISAX, MO3BOJISIIOIIMX OMNMCHIBATH U M3y4aThb pa3HbIE IPOLIECCHl U
SBJIEHUS; TOHUMAHUE BO3MOYKHOCTH AaKCMOMATHYECKOTO IIOCTPOCHUS MaTEMATHYECKHUX
TEOpHI;

— BIJAJICHHE METOJaMHU JOKa3aTelIbCTB M AJITOPUTMOB pPEIICHUS, YMEHHE WX IPUMEHSTH,
MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKICHUS B XOJI€ PEILICHUS 3a/1a4;

— BJIQJICHUE CTAaHAAPTHBIMU NPUEMAMHU PEIICHUA PAUUOHAIBHBIX M HUPPAUUOHAIBHBIX,
MOKA3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IpOrpamMM, B TOM 4YHUCJIE IS TOMCKA IYyTH
PELICHUS Y WIUTIOCTPALIMK PEIICHUS YPAaBHEHUN U HEPABEHCTB;

— c(OpMHUPOBAHHOCTH TMPEACTABICHUN 00 OCHOBHBIX MOHSTHSIX MAaTEMaTHYECKOTO aHaIu3a U
UX CBOMCTBaX, BJaJICHHE YMEHUEM XapaKTepHU30BaTh MoBeAeHUE (YHKIUH, UCIIOIb30BaHNE
MOJTYYECHHBIX 3HAHUW [ ONTMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

— BIIQJICHHE OCHOBHBIMHM TOHSTUSAMHM O IUIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
durypax, HUX OCHOBHBIX CBOWCTBax; C(OPMHPOBAHHOCTH YMEHHUS paclo3HaBaTh Ha
YepTEkKax, MOJICTISAIX M B PEAIbHOM MUPE Te€OMETpUUeCKre (PUTYphI; TPUMEHEHNE U3YUCHHBIX
CBOICTB TeomMeTprudeckux Guryp u GopMyn Uil peieHHs] TEOMETPUUYECKUX 3a7a4d U 3aa4 ¢
MPAKTUYECKUM COJACP/KAHUEM;

— c(OpMHUPOBAHHOCTH TMPEJCTABICHUN O TMpoIleccax M SBICHUAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, 0 CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM MUpPE, 00 OCHOBHBIX MOHSATHIX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUN HAXOIWUTh W OLIEHUBATH BEPOATHOCTH
HACTYIUICHHS] COOBITUH B MPOCTEUIINX TMPAKTUYECKUX CHUTyallMsIX ¥  OCHOBHBIC
XapaKTEPUCTUKU CIyYalHBIX BEJIMYHH;

— BJIQJICHUE HABBIKAMHM HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MHPHU PEIICHUH
3a7ad4.

1.5. lIpoduibHas cocrapiasiiomas y4eOHOH TUCHMIINHBI

N3yuenne maTeMaTUKH Kak TpoduiIbHON 00I1eo0pa3oBaTeIbHON YICOHOM TUCITUTIIIUHEI,
VUUTHIBAIOMIEH  Crenu(pUKy OCBaWBAaEMBIX CTyJEeHTaMH cnenuansHoctet  CIIO,
obecrieunBaeTcs:

— BBIOOPOM Pa3UYHBIX MMOJIXO0/I0B K BBEJICHUIO OCHOBHBIX TTOHSTHU;

— (opmupoBanueM cucTeMbl yYE€OHBIX 3amaHui, obOecmeunBaronux 3(h(eKTHBHOE
OCYIIIECTBIICHUE BBIOPAHHBIX IEEBBIX YCTAHOBOK;

— oboraiieHueM CreKkTpa cTujiell y4eOHOM JesTeNbHOCTH 3a CYET COIJIACOBaHMS C
BEIYIIUMH JIESTEIHHOCTHBIMUA XapaKTEPUCTUKAMU BHIOpAaHHOW CHEIHMaTbHOCTH.

[IpodunbHas cocTaBisifonas OTPaXKaeTcs B TPEOOBAHUAX K IMOJATOTOBKE O0YUYaIOIIMXCS
B YaCTH:



— o0mel  cuUcTeMbl  3HaHUU: COZIepXKaTeNIbHbIE  MPHUMEPBI  HCIOJIB30BAHUSA
MaTeMaTHYECKUX UJIeH U METOAO0B B MPO(hecCHOHAILHON e TeTbHOCTH;

— YMEHHUH: pa3inyie B ypoBHE TPeOOBaHUN K CIOKHOCTU HPUMEHSEMBIX aIrOPUTMOB;

— MPaKTUYECKOTO HCIIOJIb30BaHUS PHOOPETEHHBIX 3HaHUI u YMEHUM:
WHAUBUAYAIbHOTO y4e€0OHOrO OIbITa B INOCTPOEHUU MATEMAaTHUECKUX MOJIENeH, BHITOIHEHUN
MCCJIEI0BATENbCKUX MPOEKTOB.

1.6. KostnmuecTBO 4acoB HAa OCBOeHHE PadoUeil MporpaMMbl y4eOHOI TUCHHIIIHHBI:
O0Bém oOpa3oBaTeIbHOM HATPY3KHU 246, B TOM YHCIIE:
- 00s3aTeNbHON ayUTOPHON yueOHOH Harpy3ku oOyuaromierocs 234 gaca.



2. CTPYKTYPA U COJAEPXAHMUE YYEBHOM JUCIUATIIUHBI

2.1. O0bem yueOHOM JUCUMIVIMHBI M BB Y4e0HOH padoThl

Bup yueOHoii paboTbl Konuuecmeo
uacoe

O0bém 00pa3oBaTe/IbHON HATPY3KH 246
Bcero yueOHbIX 3aHATHH 234

B TOM YHCIIE:

MIPAKTUYECKHUE 3aHATUS 122
KOHTpoJIbHAast pabota No 1-8 8
[TpakTHyeckas moroToBKa 30

Hmozosan ammecmauus 6 QbOPMe.' IK3ameHa




2.2. TemaTuyecKuii NJIAH U coep:KaHue YUeOHOM THCIMILIAHBI

HanmenoBanue Coaepxxanue y4eOHOro MaTepuaJia, NMpakTHYeCKHe 3aHATHS, O0bem B 1.u.
pa3eioB U TeM CaMOCTOsSITeJIbHAsA padoTa 00yuyarouxcst 4YacoB | MNPaKTHY.
NMOATOTOBKA
BBenenue Conep:xanue 2
MaremaTuka B HayKe, TEXHHKE, SKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJIOTHSX U MPAKTHUECKON AEATEIbHOCTH.
enu 1 3a7a4n U3y4eHUs] MATEMAaTUKA IIPU OCBOEHUU clielMalIbHOCTEN ['naponorusi.
CamocrosiTeibHas padora:
-BBIMIOJIHEHUE TOMAITHUX 3aJaHuii o Teme Benenue.
TemaTnka BHeayJUTOPHOH CAMOCTOSITeIbHOMH padoThI:
-IOATOTOBKA JOKJAaJ0B Ha TeMy: «MaTemaTuka B HayKe, TEXHHKE, JKOHOMHKE, HH()OPMAIMOHHBIX
TCXHOJIOTHAX, MCIUIIUMHE U HpaKTH‘ICCKOﬁ JACATCIIBHOCTHY, «Benukmne MaTeMaTUKH U UX OTKPBITHUS).
Pasznen 1. Pa3zBuTHEe MOHATHS 0 YHCJIE
10
Tema 1.1 Conep:xanue 2
eubie n [lonsatue wuenoro uwncna. Ilonarne paunonampHOro uucna. Ilepuoguueckas ApoOb, MpeaCTaBIEHHUE
paloHaJbHbIE YHCIA. | PAMOHAJIBHOTO YHCIa B BHAEC OCCKOHEUHOW mnepuoandeckoil npodu. IloHsTme uMppanuoHaIbHOTO YHUcia.
JelicTBuTe/bHBIE YHCAa | Moaynb JeiCTBUTENBHOTO YUCIA.
IIpakTHyeckoe 3ansTue 1 2 2
Pewenue 3adanuii na evinonmenue apugmemuueckux Oeucmeull HA0 YUCIAMU, CcOYemas YCmHbie U
NUCbMEHHbLE NPUEMBL.
CamocTtosiTenbHasi padoTa:
-BBIIIOJIHEHME TOMAIITHUX 3aaHuil no teme 1.1.
TemaTnka BHeayJUTOPHOH CaMOCTOSITeIbHOUH padoThI:
- IOJITOTOBKA JIOKJIAIOB 110 TeMe: «Pa3BuTne moHsTus uyucna», «HermpepsiBHBIE 1pOOH»;
-[IOATOTOBKA MPE3EHTALUI1 110 TeMe:
«Uenbie u panronanbHble. JlecTBUTEIBHbIC YHCTAY.
Tema 1.2 Conep:xanue 4
IpudausxeHnblie [MpubnmkeHHoe 3HAaYCHWE BEIMYMHBL. AOCONIOTHAs MOTPEeNIHOCTh NpHOImKeHus. [panuiia abCONMOTHON
3HAYeHMs u | norpemwrHocTd. OTHOCHUTENBbHAS MOTPEMIHOCTh. ['paHHMIa OTHOCUTENBHOW mnorpemHoctd. OKpyrieHue M
NMOTPEIIHOCTh MPHOJH- | TOTPEUIHOCTh OKpYIJIeHNUs. [lorpenHocTh CyMMBI, pa3HOCTH, POU3BENECHUS U YACTHOTO.
JKeHMIA. KommnnekcHrie 4ucia, onepaiuvy HaJl KOMIINICKCHBIMHA YK CJIaMU.
Horpemnocts IIpakTHYeckoe 3aHATHE 2 2 2
BbIYHCJIe-HUM ¢ | Boluucnenus ¢ 3a0auHOU MOYHOCHBIO, NOZPEUWHOCTbL NPUOIUNCEHUL.
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HanmenoBanue Coaepxxanue y4eOHOro MaTepuaJia, NMpakTHYeCKHe 3aHATHS, O0bem B 1.u.
pa3/iesoB U TeM CaMOCTOsSITeJIbHAsA padoTa 00yuyaroLuxcst YacoB | MNPaKTHY.
NOATOTOBKA
NPpHUOIMKEHHBIMHA CamocTrosiTennbHast padoTa:
3HaYeHHMSIMHU. -BBIIIOJIHEHHE JOMAIIHUX 3aJaHui 1o Teme 1.2.
KommniekcHble yuciaa TemaTnka BHeayJUTOPHOH CaMOCTOSITEIbHOM padoThI:
-peleHne 3aaHuil Ha onpeieeHre adCOMOTHON U OTHOCUTEIBHOM MOrPEIIHOCTH MTPUOIINKESHUI;
-IIOATrOTOBKA JOKJIAA0B MO TeMe: «VICTOpHs OTKPBITHS KOMITJIEKCHBIX YHCEI.
Pasnen 2.KopHu, cTeneHu u Jorapupmsl 28
Tema 2.1 Conepxanne 2
Kopenb HaTypanbHOi KopHu HaTypanpHOW CTENEHM U3 4YHCIA U MX CBOWCTBA. CTENEHM C palMOHAIBHBIMH IOKa3aTeNsIMH, HX
CTeNeHu U3 Yucia. cBoiicTBa. CTeneHu ¢ NeHCTBUTENbHBIMU NOKa3aTensiMu. CBOWMCTBA CTENIEHH C JEHCTBUTEIbHBIM MIOKA3aTeIeM.
CreneHsn ¢ [pakTuyeckue 3auaTus 3, 4, 5 6 2
PALHOHATBHBIM H Buiuucnenue u cpasnenue xopueii. [lpeobpasosanie goipasxicenuli cooepicaujux paouKasl.
AeHCTBUTEIbLHBIM IOKA- | Pemenne upparmoHaIbHBIX yPaBHEHHM.
3aTeJAMH Haxoorcoenue snauenuti cmeneneli ¢ payuonanvuvimu noxasamenamu. Cpasnenue cmenenei. Ilpeoopasosanue
8bIPAICEH UL, COOEPIACAUUX CTNENEHU.
CamocrosiTeibHas padora:
-BBINIOJIHEHHE TOMAIITHUX 3aJaHuii 1o Teme 2.1
TemaTnka BHeayIMTOPHOI1 caMOCTOATEIbHON padOTHI:
-peleHne 3aaHuil Ha mpeoOpa3oBaHNe BEIPAKEHHUH, COEPKAIUX PaaUKaIbl;
-pelIeHne UppalOHAIBHBIX YPABHEHHI;
-pellieHue 3aJIaH1il Ha HAXO0XKJICHHE 3HAUEHUN BBIPAXKEHUI, COJIEpKAIINX CTEIIEHU;
-[IOCTPOEHHE TPaPUKOB Pa3TUUHBIX CTEIICHHBIX (PYHKIIHIA;
-IIOATOTOBKA JTOKJIAJOB M MpE3eHTAlHK 1Mo TeMaM: «VcToprs MpOUCXO0XKIEHUS M Pa3BUTUS MOHATUS KOPHS,
«Mcropust IPONCXOXKICHHS U Pa3BUTHS MOHATHS CTeleHn», «KOpHU U CTENeHH B IPUPOJIE U TEXHUKEY.
Tema 2.2 Conep:xanue 2
IHoka3aTeabHas IToka3zarenbHas QpyHKIMS, €€ CBOWCTBA U rpaduK.
dyHKIAA IIpakTHyeckue 3anaTusa 6,7, 8 6

Pewrenre nokasarenbHbIX ypaBHEHUM.
Pemrenne nokasarenbHbIX HEPABEHCTB.
Pemenne cucteM nmoka3aTeNbHBIX YPABHEHHH U HEPABEHCTB.

CamocrosiTeqbHast padoTa:
-BBIIIOJHEHHE JOMAIIHUX 3aJaHUN 110 Teme 2.2
TemaTnka BHeayIMTOPHOI CAMOCTOATEIbHON padoThI:
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HaumenoBanue
pa3nesoB U TeM

Copep:xkanue y4e0HOro MaTepualia, MpaKTHYeCKHE 3aHATHS,
caMocTosiTeJIbHasi paboTa 00y4arolmuxcs

Oo0bem
4acoB

B 1.u.
NpaKkTHy.
TMOATOTOBKA

-pCUICHUEC MMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB,
-p€HICHUEC CUCTEM IMOKa3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HEPABCHCTB.

Tema 2.3
Jlorapudmuyeckas
byuxuus

Conep:xxanue

Jlorapudm. Jlorapudm uwmciaa. OcHOBHOE JOrapu(pMHUYECKOE TOXICCTBO. JleCSTHYHBIE M HATypajIbHbBIC
nmorapudmer. [IpaBuna petictBuss ¢ jorapupmamu. [lepexom K HOBOMY OCHOBaHHIO Jiorapudma.
Jlorapudmmueckas Gpynknus, e€ cBoiicTBa U rpaduk.

IIpaxkTuyeckue 3ausaTus 9, 10, 11, 12

Pewenue 3a0au na eviuucienue 102apu@mos, ¢ UCNOIL308AHUEM UX CEOLUCME.
Pemenue norapudMuieckux ypaBHEHHH.

Pemenue norapudMuueckux HepaBeHCTB.

Penrenue cucrem norapuMUIecKUX ypaBHECHUH H HEPABEHCTB.

CamocrosiTeibHas padora:

-BBIIIOJTHEHHE JOMAITHUX 3aJaHui Mo TeMme 2.3;

TemaTnka BHeayJUTOPHOH CAMOCTOSITEIbHOMH padoThI:

-pelIeHre 3aJjaHuii Ha MPeo0pa3oBaHue JIOrapu(pMHUUSCKUX BhIPAKCHHIA;

-pereHue JJorapu()MUUECKIX YpaBHEHHI U HEPABEHCTB;

-TIOATOTOBKA JOKIJIAZ0B 0 TeMaMm: «Jlorapudmsl u morapudmudeckas GyHKIHS B TPUPOJIE ¥ TEXHUKEY,
«3HaYeHNE W UCTOPUS TIOHSTHUS JIoraprudMay.

Paznen 3.1IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

20

Tema 3.1.
IMapayieabHOCTH
NPSAMBIX U IUIOCKOCTEM

Konumponvuasa paboma Nel no pazdenam 1,2.

Conep:xanue

[MapannensHOCTh MPSAMBIX, TPSIMOW M MIOCKOCTH. B3anMHOE pacroyiokeHHe JBYX MPSMBIX B MPOCTPAHCTBE,
YTOJl MEXAY IBYMsl MPSIMBIMH. [1apajuienbHOCTh MIOCKOCTEH.

[pakTuyeckue 3auaTust 13, 14
Pemenue 3amau mo teme: «IIpu3HaKu B3aMMHOTO PACIIONIOKEHUS MPSMBIX. YTOI MEXTY TPSIMBIMI).
Pemenwne 3anad o teme: «IIpu3HaKku u cBOICTBA MapaIeIbHBIX TNIOCKOCTEW.

CamocrosiTeqibHast padoTa:

-BBINIOJIHEHHE TOMAIITHUX 3aJaHuii 1o Teme 3.1

TemaTnka BHeayIMTOPHOI CAMOCTOATEIbHON padOTHI:

-IIOATrOTOBKA MTPE3EHTALUH 10 TeMe: AKCHOMBI CTEpeOMETpUI», «IlapamyieIbHOCTh NPSIMBIX M IIIOCKOCTEW».

Tema 3.2.
[epnenquKyasIpHOCTH
NMPSIMBIX U IJIOCKOCTEH

Conep:xanue
IlepneHauKyISIpHOCTE NPSAMOM M IUIOCKOCTH. llepneHIuKyisip M HakJIOHHAasA. YToJI MEXAy MpsSMOH H
IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMHU.
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HaumenoBanue
pa3nesoB U TeM

Copep:xkanue y4e0HOro MaTepualia, MpaKTHYeCKHE 3aHATHS,
caMocTosiTeJIbHasi paboTa 00y4arolmuxcs

Oo0bem
4acoB

B 1.u.
NpaKkTHy.
TMOATOTOBKA

JByrpannslii yroiu. IlepneHInKyIsIpHOCTD ABYX MIOCKOCTEH.

pakTuyeckue 3ausaTus 15, 16, 17

Pemenue 3anay no teme: «IleprneHIUKyYISIPHOCT IPSIMOU U TUIOCKOCTH.

Pemenwne 3aqa4 Ha TpUMEHEHNE TEOPEMEBI O TPEX MEPIEeHANKYIAPax.

Pemenwne 3agad o teme: «OnpeieneHue yrioB MeXIy MPSIMON U TNTIOCKOCTHIO, MEXKY ABYMS TUIOCKOCTSIMI.

CamocrosiTeibHas padora:

-BBINIOJIHEHHE JOMAIIIHUX 3a0aHuil o TeMe 3.2.

TemaTnka BHeayJUTOPHOH CAMOCTOSITeIbHOMH padoThI:

-peleHue 3aJaHuil Ha HAX0XKJICHHE YITI0B MEXKY INIOCKOCTSIMU;

-IIOJIrOTOBKA MPE3EHTALUN 110 TEMAM: «YTOJI MEXIY NPSAMON U IUNIOCKOCTBIO», «YTOJ MEXAY IUIOCKOCTAMUY;
- I3TOTOBJIEHHE JEMOHCTPAIIMIOHHOW MOJIENH K TEOPEME O TPEX MEPIECHANKYIAPAX.

Tema 3.3.
I'eomeTpnueckue
npeodpazoBaHus
NMPOCTPAHCTBA

Conep:xanue

l'eomerpuyeckue mnpeoOpa3oBaHKsl TPOCTPAHCTBA: MapajUIeTbHBIM TEPEeHOC, CHUMMETPHsS OTHOCHUTEIBHO
mwiockoctu. [lapammensHoe mpoekTupoBanue. [lnomane oproroHanmbHONW Tpoekiuu. M3o0paxenue
MPOCTPAHCTBEHHBIX (PUTYD.

IIpakTHyeckoe 3ansTHe 18
[MTapamiensHOe TMPOEKTUPOBAHME M €ro CBOWCTBAa. TeopemMa O IUIOMAJM OPTOTOHAIBHON IPOEKIUH
MHOTOYToJIbHUKA. B3anMHOe pacnonoskeHne MpocTpaHCTBEHHBIX (QHUTYD.

CamocrosiTe1bHas padoTa:

-BBINIOJIHEHHE JOMAIIIHUX 3aaHuil 10 TeMe 3.3.
TemaTuka BHeayJUTOPHOH CAaMOCTOSITEIbHOMH padoThI:
-IIOCTPOECHHE N300paKeHUH POCTPAHCTBEHHBIX UTYP.

Pasnen 4. KoopauHaThI U BEeKTOPBI

14

Tema 4.1.
BekTopsl B
NPOCTPAHCTBE

Konmponvnaa paooma Ne2 no pasdeny 3

Conep:xanue

BexTopsl. Moayns BekTopa. PaBeHCTBO BekTOpOB. C0XEHHE W BBIUMTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha 4ncio. Pa3noxeHne BEKTopa N0 HalpaBICHUSIM.

IIpakTHyeckoe 3ansTHe 19
Pewenue 3a0au no meme: «/{elicmeus nao eexkmopamu. I pagpuueckoe cnoscenue eKmopog npu onpeoeieHuu
Hanpasnenus 2uopomempuyecko2o cmeopa. Komnnanapuvie sexmopuiy.

CamocTrosiTeqibHast padoTa:
-BBINIOJIHEHHE TOMAIITHUX 3aJaHuii 1o teme 4.1
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HaumenoBanue
pa3nesoB U TeM

Copep:xkanue y4e0HOro MaTepualia, MpaKTHYeCKHE 3aHATHS,
caMocTosiTeJIbHasi paboTa 00y4arolmuxcs

Oo0bem
4acoB

B 1.u.
NpaKkTHy.
TMOATOTOBKA

TemaTnka BHeayIMTOPHOIl cCAMOCTOATEIbHON padoOTHI:
-[IOArOTOBKA AOKJIAJ0B IO TeMe: «BeKTops! 1 nX MpUKJIaHasi HAIPaBICHHOCTbHY;
-IOATOTOBKA Ipe3eHTaLuil o Teme: «BEKTOphl B IPOCTPaHCTBEY.

Tema 4.2.
Metoa KoOpaAMHAT B
NMPOCTPaHCTBE

Conep:xanue

[IpsmoyroneHas (IekapToBa) CHUCTeMa KOOPAMHAT B MpocTpaHCTBe. DopMmysa pacCTOSHUS MEKIY IBYMS
TOYKaMH. Y paBHEHUS Chephl, INIOCKOCTH U TPSIMOH.

KoopamHatel TOUKM ¥ KOOPAMHATHI BEKTOpa. YTOI MEXAy Bekropamu. CKalspHOE MPOW3BEIEHHE BEKTOPOB.
Brruucnenue YIJIOB MCKAY IIPAMBIMHA U IIJIOCKOCTAMMU.

Hcnonp30BaHMe KOOPIMHAT ¥ BEKTOPOB IPH PEIICHUN MaTeMaTHIECKUX W MPHUKIIATHBIX 3a7ad.

pakTuyeckue 3ansarus 20, 21

Pewenue 3a0au no meme: «Koopounamwer eéexmopa. Ilpocmetiwue 3adauu 6 xoopounamaxy. Ilocmpoenue
NOAU2OHA NO Pe3YTbMmamam meoooSUMHOU CoeMKU.

Pewenue 3agay no teme: «CKaJasipHOE MPOU3BEACHUE BEKTOPOBY.

CamocrosiTeibHas padora:

-BBINIOJIHEHUE JTOMAIIHUX 3aJaHuii 1o Teme 4.2;

TemaTuka BHeayJUTOPHON CAaMOCTOSITEIbLHOMH PadoThI:

-pelIeHre 3a/1a4 Ha BEIYHCICHUE KOOPIUHAT BEKTOPA, KOOPAHHAT CEPEIUHBI OTPE3Ka, Ha HAXOXKIECHUE JITUHBI
BEKTOPA, PACCTOSHUS MEXKTY ABYMsI TOUKAMU;

-TIOJITOTOBKA JTOKJIAI0B 10 TeMaM: «MeTo1 KOOPIUHAT B IPOCTPaHCTBEY, «Ku3Hb 1 TBOpuecTBO P.JlexapTay;
-IOATrOTOBKA Ipe3eHTanui mo Teme: «KoopIuHaThl M BEKTOPHI B TIPOCTPAHCTBEY.

Paznen 5. OcHOBBI TPUTOHOMETPHH

34

Tema 5.1
Tpuronomerpunyeckue

dopmyabt

Konmponvnaa paooma Ne3 no paszoeny 4.

Conep:xanue

Pagnannasg mepa yrina. BpamarensHoe qBMKEHHE.

CuHyc, KOCHHYC, TaHT€HC U KOTaHTeHC 4nciaa. OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO M CIEICTBUS U3
HETO.

®opmyuisl puBeeHUs. PopMyiibl cnoxeHus. @opmyisl yasoeHuss @opmyJisl IOJOBUHHOIO yria.
[IpeoOpa3oBaHysi CyMMBI TPHTOHOMETPUYECKHX (DYHKIMH B IPOU3BEACHUE U IPOU3BEJCHHUS B CYMMY.

IIpakTHyeckue 3anaTHA 22, 23

Pentenne 3amaHuWii Ha HaXOXJCHHE TPUTOHOMETPUYECKHUX (DYHKIMHA, JIOKA3aTeIbCTBO  TOXKIECTB,
npeoOpa3oBaHHe NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKECHHUH.

Pemenne 3amaHuit ¢ wucnoib3oBaHHEM (GOPMYN  CIOXKEHHS, YIBOCHHUS, NpPeoOpa3oBaHHUs CyMMBbI
TPUTOHOMETPUYECKUX QYHKIIMI B POU3BEJICHNE U MPOU3BEJICHUS B CYMMY.
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HaumenoBanue
pa3nesoB U TeM

Copep:xkanue y4e0HOro MaTepualia, MpaKTHYeCKHE 3aHATHS,
caMocTosiTeJIbHasi paboTa 00y4arolmuxcs

Oo0bem
4acoB

B 1.u.
NpaKkTHy.
TMOATOTOBKA

CamocrosiTe1bHas padora:

-BBINIOJIHEHUE JOMAITHUX 3aJJaHuif o Teme S.1.

TemaTnka BHeayIMTOPHOIT caMOCTOATEIbHOI padOTHI:

-pelIeHre 3ajaHuii Ha MPeo0pa30BaHus MPOCTEUIIIMX TPUTOHOMETPUYECKUX BBIPAKCHUN;
-TIOJITOTOBKA JTOKJIAA0B 10 TeMme: «VcTopus CTaHOBICHUS U PA3BUTHSI TPUTOHOMETPUI.

Tema 5.2.
TpuroHoMmerpuieckue
YPaBHEHUSA U
HepaBeHCTBA

Conep:xxanue
TpuroHomeTprueckrie ypaBHEHHS U HEPaBEHCTBA.

IIpakTuyeckue 3ansarus 24, 25, 26, 27, 28, 29

Pemenne TpUroHOMETpUYECKUX YPABHEHUH, BHUa COSX = a.
PelieHne TpUroHOMETPHYECKUX YPaBHEHHUH, BUaa SINX = a.
PewieHue TpuroHoMeTpuyeCKuX ypaBHeHUM, Buaa tgx = a.
Pemenne pa3nuyHbIX TPUTOHOMETPUYECKUX YPAaBHEHH.
Pemenne cucrteM TpUrOHOMETPUYECKUX YPABHEHMM.
Pemenne TpPHrOHOMETPUYECKHX HEPABEHCTB.

12

CamocrosiTeibHas padora:

-BBINIOJIHEHHE JOMAIIIHUX 3aJaHUi 10 TeMe 5.2.

TemaTuka BHeayJUTOPHON CAaMOCTOSITEIbLHOMH PadoThI:
-pelIeHre pa3InIHbIX TPUTOHOMETPHUIECKUX YPAaBHEHHU;
-pelIeHre pa3InIHbIX TPUTOHOMETPHUYECKUX HEPABEHCTB;
-TIOJITOTOBKA MPE3CHTAIINN IO TEME:

«OCHOBHBIE METOJIbI PELIEHUS] TPUTOHOMETPUUECKUX YPABHEHUIN.

Tema 5.3.
Tpuronomerpnueckue
byuxunu

Copaepxanne
®OyHKIUK Y = SiNX, Y = COSX, KX CBOWCTBA U IpaduKHu.

Oynkimu Y = tgX, Y = ctgx, ux coiicta u rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE QYHKITHH.

IpakTuyeckue 3ansatus 30, 31, 32
Pewenue 3a0anuii ¢ ucnonvzoganuem ceovicms gyukyuu Y = COSX u ee epaghuxa.
Pewenue 3a0anuil ¢ ucnonvzosanuem ceoticme gynxyuu Y = SiNX u ee epaguxa.

Pewenue 3a0anuii c ucnonvzosanuem ceoticms gpyuxyuu Yy = tgX u ee epaguka. Pewenue 3a0anuii c
ucnonvzosanuem ceoticme Qyukyuu 'y = CtgX u ee epaghuxa. Pewenue 3a0anuii, codepoicawux oopammwie

mpusoHoMempuyeckue QyHKYuu.

CamocrosiTeibHas padoTa:
-BBIIIOJTHEHHE JOMAITHUX 3aJaHui Mo TeMme 5.3;
TemaTnka BHeayIMTOPHOI CAMOCTOATEIbHON padoTHI:
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HanmenoBanue Coaepxxanue y4eOHOro MaTepuaJia, NMpakTHYeCKHe 3aHATHS, O0bem B 1.u.
pa3/1esioB U TeM caMocTosiTeJIbHasi paboTa 00y4arolmuxcs YacoB | MNPaKTHY.
NOAr0TOBKA
-peleHne 3aaHuil ¢ UCIIOIb30BaHUEM CBOWCTB TPUTOHOMETPUIECKUX (YHKLIHIA;
-TIOATOTOBKA Mpe3eHTanui mo reme: « I puroHoMerprudeckue QyHKITUN.
Pa3znen 6.@yunkuuu u rpapuku 16
Tema 6.1. Konmponwvnan paooma Ne 4 no pazoeny 5 1
HonsaTtue pyHkuum, Conep:xxanue
crocoObI ee 3a1aHus, OOnacTh OmpeseNiecHUsT M MHOXKECTBO 3HadyeHWi; TpaduK (YHKIMH, TOCTPOCHHE TIpaduKOB (YHKIIHA, 5
CBOWCTBA M MOCTPOEHHE | 33JaHHBIX PA3TUUYHBIMHU CIIOCOOAMH.
rpa¢pukon CpoiicTBa (YHKUHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAaHUYEHHOCTh, IEPHUOINIHOCTS.
[IpomexxyTkn Bo3pacTaHus W yObIBaHWS, HauOOJblliee W HAaWMEHBIIEE 3HAYCHMsS, TOUKH OIKCTPEMyMa.
I'paduueckass untTepnperanus. [lpumepbl (QyHKIMOHATBHBIX 3aBUCHMOCTEH B pealbHBIX Ipoleccax u
SIBIICHUSIX.
IIpakTHyeckoe 3ansaTHe 33 2 2
Buiyucnenue snavenuii pynkyuu no 3a0aHHOMy 3HAYEHUIO APSYMEHMA, ROCMPOeHUe U YmeHUe 2pagdhuKos
@ynxyuil. Uccreoosanue yuxyuu. I[locmpoenue kpusotl pacxo0oé 600bl. Onpedenenue pacxodos 600bl no
3A0AHHBIM 3HAYEHUAM YDOBHSL.
CamocrosiTenbHasi padoTa:
- BRIMIOJIHEHHE JOMAIIHUX 3a4aHuil 1o TeMe 6.1
TemaTnka BHeayJUTOPHOH CAaMOCTOSITeIbHOMH padoThI:
- TMOATOTOBKa TpEe3eHTAlWii Mo TemaMm: «OrneMeHTapHble (yHKun», «l[IpuMepsl ¢GyHKIHMOHAIBHBIX
3aBUCUMOCTEN B PEabHBIX MPOIECCax U SBICHUSIX»; 3a6UCUMOCTNE CKOPOCMU MEYeHUsl OM YKIOHA, NI0Waou
nonepeuno2o ceyeHus pycia om yposHs 600bi.
- BBITNIOJHEHHE MCCIIE0BATENIHCKOTO TpoeKTa 1Mo TeMe: «lIpuMenenue noHsTus «hyukyuuy B GU3NKE».
Tema 6.2. Copepxanne 2
Oo0paTtHble pyHKUMU OoOpatHbie ¢GyHkiuu. O0MacTh ONMpeaeeHrss U 00JIacTh 3HA4YeHUW oOpatHO# (yHkuuu. ['paduk obOpaTHOU
GdhyHKINH.
IIpakTHyeckoe 3ansaTue 34 2
OO6patHble QYHKIMH U UX TpadUKu
CamocTtosiTenbHasi padoTa:
-BBINOJHEHUE TOMAITHUX 33JJaHui 1o Teme 6.2.
TemaTnka BHeayIMTOPHOI CAMOCTOATEIbHON padOTHI:
-1I0CTpoeHKEe rpad)MKOB 00paTHBIX PYHKIIMH U ONpEaeIICHUE 110 TpapuKaM MX CBONCTR.
Tema 6.3. Conep:xanue 2
ApupmeTnyeckune Apudmernueckue onepanuu Haa GyHKuusiMA. CrnoxkHast QyHKIMs (KOMIO3HIHS).
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HanmenoBanue Coaepxxanue y4eOHOro MaTepuaJia, NMpakTHYeCKHe 3aHATHS, O0bem B 1.u.
pa3eioB U TeM CaMOCTOsSITeJIbHAsA padoTa 00yuyaroLuxcst 4YacoB | MNpPaKTHY.
NOATOTOBKA
onepauuy Hajg Cummetpus GyHKIME 1 ipeoOpa3oBaHue ux rpadukoB. HenpepbIBHOCTL GyHKINY.
¢ynkuusivu. lipuMepb! | [Ipaxruueckoe 3ansiTue 35 2
(l)yHKlIl/IOHaJH:HbIX [IpeoOpaszoBanue GyHKLMI U ASHCTBHS HaJl HUMHU.
SaBHCHMOCTEH CamocrosiTeabHast padora:
-BBITIOJTHEHUE TOMAITHHUX 33/I1aHUH TI0 Teme 6.3.
TemaTnka BHeayIMTOPHOIl cCaMOCTOATEIbHON padoOTHI:
- peleHue 3a/1a4 Ha mpeodpa3oBaHue rpauKoB (HyHKIIHIA;
- MOITOTOBKA mpe3eHTanmii 1o TemaM: «IIpeobpazoBanue rpadukoB pasnuIHbIX QyHKIHNRY, «[lapannenbHbrii
NepeHoC, CUMMECTPUA OTHOCHUTECIBHO ocel KOOpAWHAT W CHUMMCTPUA OTHOCUTCIBHO Hadajla KOOpJAWHAT,
CUMMETPHSI OTHOCUTENBHO IIPSIMOU Y = X».
Paznesn 7.MHOrorpaHHMKH U KpYTJible TeJa 32
Tema7.1. Konumponwvuasa paboma Ne5 no pazoeny 6 1
MHoOrorpaHHuK#" Conep:xanue
Bepumunsl, pebpa, rpanu MHoOrorpanHuka. Pa3zeeprka. MHOrorpanssie yribl. Belnykibsle MHOTOIpaHHUKH. 5
Teopema Diinepa. Ilpusma. [Ipsmas u waxronnas npusma. IlpaBunbHas npusma. I[lapamtenenumnen. Kyo.
[upamupa. I[lpaBunpHas mnupamuga. YcedeHHas mnupamuna. lertpasap. CummMerpunm B KyOe, B
napauienenunene, B npusme U nupamuzpe. CedeHus kyOa, mpusmMbel M nupamupabl. llpencraBnenue o
MPaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTasJp, JOACKadAp W HKocadAp). [ eomeTpudueckas MoJenb
pacxoaa BOJbI.
[pakTuyeckue 3ausaTus 36, 37, 38 6 1

Pemenwne 3aa4 He HAXOXKACHUE SIIEMEHTOB IPU3MBI, TTIOJIHOW U OOKOBOM TUIOIIAIM ITOBEPXHOCTH TPU3MEI.
Pemenne 3amay Ha HaXOXKACHHE DJIEMEHTOB MHPAMUIBI, TOTHOW U OOKOBOM IUIOMIATU ITOBEPXHOCTH
HUPaMUBIL.

[loctpoenue ceuenuii KkyOa, MPU3MBbI U ITHPAMUIBI.

Onpedenenue niowadu NONEPeuHO20 CeYeHUsl pycid pexu.

CamocrosiTe1bHas padora:

-BBIIIOJIHEHME TOMAIITHUX 33 aHui o teme 7.1.

TemaTnka BHeayIMTOPHOIl CAMOCTOATEIbHON padOTHI:

-pelieHre 3a7ad Ha HaX0X/IEHUE TTOJTHON 1 OOKOBOI MMOBEPXHOCTH MPU3MBI,

-pelieHre 3a7a49 Ha HaX0XICHUE TTOJTHON 1 OOKOBO MOBEPXHOCTHU IMTHUPAMHU/IBI,

-IIOCTPOCHHE CEYCHUH Ky0a, MPU3MbI U TUPAMUJIBI;

-M3rOTOBJICHUE MOJIEIIH MHOTOTPAaHHUKOB;

-TIOJITOTOBKA JIOKJIAJIOB W MpEe3eHTaui mo teMam: «MHororpanasle yribel. Teopema Diinepay; «3Be3mdaTnie
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HaumenoBanue
pa3nesoB U TeM

Copep:xkanue y4e0HOro MaTepualia, MpaKTHYeCKHE 3aHATHS,
caMocTosiTeJIbHasi paboTa 00y4arolmuxcs

Oo0bem
4acoB

B 1.u.
NpaKkTHy.
TMOATOTOBKA

MHOTOTPaHHUKH. KpucTalibsl — mpupoIHbIe MHOTOTPaHHUKHY; «CUMMETpUS B PUPOJIC, TEXHUKEY, «KU3Hb U
TBOpUecTBO JI.DMnepay;
-BBITIOJTHEHHUE UCCIIEIOBATEILCKOrO MPoeKTa 1o TeMe: «[IpaBiiibHBIE W TONTYIPaBHILHBIE MHOTOTPAHHHUKI).

Tema7.2.
Tesia u mnoBepxHOCTH
BpallleHUs

Conep:xanue

Hunuaap u koHyc. YceueHHbld koHyc. OCHOBaHUE, BHICOTA, OOKOBas IOBEPXHOCTh, 00pa3yoInas, pa3BepTKa.
OceBble ceUCHUsSI U CEUCHUS TTapaJuIebHbIC OCHOBAHUIO.

[lap u chepa, ux ceaenns. KacarempHas mIo0cKocTh K cepe.

[pakTnyeckoe 3ansitne 39
Pemenne 3amau Ha HaxOXJICGHUE 3JICMCHTOB, TIOJHOH M OOKOBOH IUIONIA/EH MOBEPXHOCTH IMJIMHIpA.
Pemenwne 3aa4 Ha HAXOXKACHUE DJIEMEHTOB, ITOJHOW M OOKOBOM IUIOMIA/IEH MOBEPXHOCTH KOHYCA.

CamocrosiTenbHas padora:

-BBINIOJIHEHHE JOMAIIIHUX 3a0aHuil 10 TeMe 7.2.

TemaTnka BHeayJUTOPHOH CAMOCTOSITEIbHOH padoThI:

-peleHue 3a1a4 Ha HaX0XKICHHUE TTOJIHOW M OOKOBON MOBEPXHOCTH LIMIIMHIPOB;

-peleHne 3a1a4 Ha HaxX0XK/ICHHE TIOJTHOW U OOKOBOW NOBEPXHOCTH KOHYCA;

-peleHne 3a1a4 Ha HaX0XKIeHHE TUIOMIa el TOBEPXHOCTH Iapa U chepsl;

-[IOArOTOBKA AOKJIAA0B U Mpe3eHTanui no reme: «Tena u moBepXHOCTH BpalleHUs»;

-BBITIOJIHEHUE UCCIIEIOBATEILCKOTO MpoekTa Mo Teme: «KoHndyeckue ceueHns v X IpUMEHEHHE B TEXHUKEY;
-M3TOTOBJICHHE MOJIETIeH IINHPA U KOHYCA C 33JJaHHBIMH MTapaMeTpaMHU.

BrinonHeHne HHIMBULYaJIbHBIX TBOPYECKUX NTPOEKTOB M0 Y4€OHOH TUCHUIUINHE.

Tema 7.3.
HN3mepenus B
reoMeTpun

Copepxanne

O6wvem u ero usmepenwe. WuterpanbHas (opmyna obObema. Dopmynbl obbema KyOa, MPSIMOYTOIBHOTO
napauiesieniumne/a, mpu3mMbl, mmwimHapa. @opmyisl o0beMa nupamuaa U Konyca. @opmyiisl 00bema mapa u
wiontau cdepsl. [logobue Ten. OTHOMIEHHS IUIOMA/IeH TOBEPXHOCTEH M 00bEMOB MOJOOHBIX TEIl.

IpakTuyeckue 3ansatus 40, 41, 42,43

Pewenue 3a0au na evluucienue 06wemos.

Pemenwue 3amaq Ha BeIUHCIeHHE 00BEMOB Ky0a, IPSMOYTOIBHOTO TIapaJuIeeuIie a, TPU3MbI, IIMITHHIIPA.
Pemenwue 3anaq Ha BeIYKCIIEHHE 00BEMOB MUPAMUIBI M KOHYCA.

Perenre 3a1a4 Ha BhIYKCIICHHE 00BbEMA ITapa M IIONIAIU CPEPHI.

CamocTtosiTenbHasi padoTa:

-BBITNIOJIHEHUE JOMAITHUX 3aJlaHui 1o Teme 7.3.

TemaTnka BHeayIMTOPHOI CAMOCTOATEIbHON PadOTHI:
-pelieHre 3a7iad Ha BBIYHCICHHE 00BEMOB MPU3MBI U IWJIMHIIPA;
-pellieHne 331aH1i Ha BRIYMCIIEHHE 00heMa YCEUeHHOTO0 KOHYCa,
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HanmenoBanue Coaepxxanue y4eOHOro MaTepuaJia, NMpakTHYeCKHe 3aHATHS, O0bem B 1.u.
pa3eioB U TeM CaMOCTOsSITeJIbHAsA padoTa 00yuyaroLuxcst 4YacoB | MNpPaKTHY.
NOATOTOBKA
-peleHne 3a1a4 Ha BBIYHCIEHHE 00beMa 1apa | Iiomanu cepsl;
-[I0ArOTOBKA Ipe3eHTanuil o teme: «V3MepeHust B reoMeTpuny.
BrinonHenne HHIMBUYaJIbHBIX TBOPYECKHUX NIPOSKTOB M0 YU€OHOH IUCUUIUINHE.
Pasznen 8.Hauana MmaTeMmaTndeckoro aHajmsa 32
Tema 8.1 Konmponwvnan paboma Ne 6 no pazoeny 7 1
ocaenoBaTeabHOCTH CrniocoObl 3ajaHusl M CBOIMCTBA YMCIOBBIX MocienoBaresnbHocTei. [oHsATHE O Mpenene mociea0BaTeIbHOCTH. 3
CymecTBoBaHME  TIpefena  MOHOTOHHOM  OrpaHMYeHHOM — mocinepoBaresnbHOCTH.  CymMMHpoBaHHE
nocje0BaTeIbHOCTEH. beckoHeuHo yObIBaromas reoMeTpruyecKasi IPOrpeccusi U ee CyMMa.
IIpakTHyeckoe 3ansaTue 44 2
UucnoBas mocienoBaTenbHOCTh, CIIOCOOBI e 3a/laHvs, BBIYHMCICHUS YJICHOB mocienoBarenbHocTH. [Ipeaen
M10CJIEI0BATEILHOCTH.
CamocrosiTenbHas padora:
-BBINIOJIHEHHE JOMAIIIHUX 3a0aHuii o TeMe 8.1.
TemaTnka BHeayIMTOPHOIl caMOCTOATEIbHON padOTHI:
-oAroToBKa npe3eHTauuii mo temam: «llocnenoBarensHocT. CriocoOBI 3a1aHKUSI U CBOMCTBA YHUCIIOBBIX
MOCIIEA0BaTENBHOCTENY, «IIpeaen 4ncnoBoil ocIea0BaTEIbHOCTHY.
BrlnonHeHre HHIMBUYaJIbHBIX TBOPYECKHUX MMPOSKTOB 10 YUeOHOH TUCIUILINHE.
Tema 8.2. Conepxanne 6
pousBoanas [lonsTHe o mpou3BOAHON (GYHKLUM, €€ TeoMeTpHYeCKUi U (PU3NYeCKUi CMBICI. YpaBHEHUE KacaTelIbHOM K
rpaduxky QyHkiuu. [Ipou3BOgHBIE CYMMBI, Pa3HOCTH, MPOM3BEIEHUsI, YacTHOrO. [IpoM3BOJHBEIE OCHOBHBIX
JJIEMEHTapHBIX QYHKIMA. [[puMeHeHre MPOnu3BOTHON K UCCIEIOBAHUIO (QYHKIUI U MOCTPOCHUIO TPa(uKOB.
[IpousBogubie oOpaTHOW (YHKIMHM W KOMIO3MIMK (QyHKIMH. IIpumepsl MCIIONb30BaHUS MPOU3BOIHON IS
HaXOXKICHUSI HAWIYYLIEro PEHIeHUs] B NMPHUKIAAHBIX 3aj1avax. Bropas mpou3BogHas, €€ reoMeTpHYECKHNd U
¢duznueckuii cmpicin. HaxoxkieHre CKOPOCTH JJIsl poliecca, 3aJaHHoro (hopMyoit u rpadukom.
[pakTuyeckue 3anatus 45,46, 47 6 2

Haxoorcoenue npouzsoonwvix gpynxyuii. Cocmasnenue ypasHeHull KacamenbHbix K Spaguxy QyuKyuu.
Haxoxnaenue skctpemyma ¢ynkumu. VccnempoBanue (QyHKIMA, C MOMOIIBIO MPOWU3BOTHOW M TMOCTPOCHHUE
rpaduKoB.

Haxoxaenne HanOoIbIIero 1 HAMMEHBIIEro 3HaueHus1 QYHKIMHU Ha oTpe3ke. Beimykmnocts rpaduka GyHKIuy,
TOYKH Ieperuoa.

CamocrosiTeibHas padoTa:

-BBINIOJIHEHHE JOMAIIHUX 3aaHuil 10 TeMe 8.2.

TemaTnka BHeayIMTOPHOI CAMOCTOATEIbHON PadOTHI:

-pelleHne 3a/1a4 Ha HaX0XK/JICHHE TIPOU3BOIHON (DYHKITUH U McciiejoBaHne QYHKIINHY,
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HanmenoBanue Coaepxxanue y4eOHOro MaTepuaJia, NMpakTHYeCKHe 3aHATHS, O0bem B 1.u.
pa3/iesoB U TeM CaMOCTOsSITeJIbHAsA padoTa 00yuyaroLuxcst YacoB | MNPaKTHY.
NOATOTOBKA
-BBITIOJIHEHHE MCCIIEI0BATENbCKOro MpoekTa 1o TeMe: «llonsarue nuddepeHnuana u ero IpUIoKEHHU.
BrinonHenne MHIMBUYaJIbHBIX TBOPYECKHUX NIPOSKTOB M0 Y4€OHOH JUCLUIUINHE.
Tema 8.3. Coaep:xanue 6
IlepBooOpa3nas n [lepBooOpasznass u wuHTerpaid. [IpuMeHeHue oOmpeneneHHOro WHTerpaiga i HaxOXKICHHS IUIOLIaId
HHTerpaJl KkpuBoJMHeitHON Tpaneryu. ®opmyna Hetorona-JlelOHua.
IpakTnueckue 3auatus 48, 49, 50, 51 8 2
Haxooicoenue neonpedenénnvix unmezpanos.
Buiuucnenue onpedenénnvix unmezpanos.
Brruucnenue miomaay KpUBOJIMHEHHOMN TPAIIEIUK € IIOMOIIBIO OIPEAEIEHHOIO UHTErpaIa.
[IprMeHeHNe NHTErpaia K peleHUI0 MPAaKTHIECKNX 3a/1ay.
CamocrosiTenbHas padora:
-BBINIOJIHEHHE JOMAIIIHUX 3a0aHuil 1o TeMe 8.3.
TemaTnka BHeayJUTOPHOH CAMOCTOSITeIbHOMH padoThI:
-peleHue 3aa4 Ha HaXO0KICHUE TUIOMIAIeH KPUBOIMHEHHBIX TPANlCUN;
-TIOATOTOBKA Mpe3eHTanuii mo teme: «[IpuMephl mpuMeHeHUs! HHTETpajia B (U3UKE U TEOMETPUNY.
BrinonHeHre MHIUBUYa bHBIX TBOPYECKHUX MMPOCKTOB 110 YU€OHOH TUCIUIUINHE.
Paznen 9.KomOunaTopuka 12
Tema9.1. Konmponwvuasa paboma Ne 7 no pazdeny 8 1
DJIeMeHTBI Coaepxanne 7
KOMOHUHATOPUKH OCHOBHBIE TIOHSTHS KOMOMHATOPHKH. 3aJadyd Ha TOJACYET YHCIa Pa3MElIeHUH, NMepecTaHOBOK, COYETaHUH.
Pemenue 3anau Ha nepeOop BapHaHTOB.
Dopmyna 6unoma Hetotona. CBoiicTBa OMHOMHHANBHBIX KO3 uuuenToB. TpeyronpHuk Ilackas.
IIpakTHyeckue 3aHATHA 52, 53 4
Pemrenue 3anau Ha nepe®op BapHaHTOB.
Pemenune 3ana4 Ha moAcUYET YMCa pa3MENICHUH, IEPECTAHOBOK, COUETaHUI.
bunom Hetotona. CrolicTBa OMHOMHHAIBHBIX KOA(D(UITUCHTOB.
CamocTtosiTenbHasi padoTa:
- BBINIOJTHEHME JOMAIIIHUX 3a/laHui o Teme 9.1.
TemaTnka BHeayIMTOPHOI CAMOCTOATEIbHON padoTHI:
- MIOATOTOBKA MPE3eHTAIUH 110 TeMe: «VIcTopus cTaHOBIIEHNST KOMOWHATOPUKI.
BrInosHeHre MHIMBUIYaTbHBIX TBOPYECKHUX MMPOSKTOB 110 YYeOHOH TUCIIUILINHE.
Pasnes 10.9;1eMeHTHI TEOPHH BEPOATHOCTEH M MaTeMATHYeCKON CTATHCTHKH 16
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HaumenoBanue
pa3nesoB U TeM

Copep:xkanue y4e0HOro MaTepualia, MpaKTHYeCKHE 3aHATHS,
caMocTosiTeJIbHasi paboTa 00y4arolmuxcs

Oo0bem
4acoB

B 1.u.
NpaKkTHy.
TMOATOTOBKA

Tema 10.1.
DJ1eMeHTBI TEOpHHU
BepPOSATHOCTEI

Conep:xanue

CoObITHE, BEpOATHOCTH COOBITHSA, CIIOKEHHE M YMHOXEHHe BeposiTHocTel. lloHATHe O HezaBHCHMOCTH
coOprTuid. JlucKpeTHass ciydaiiHasi BeNWYHMHA, 3aKOH €€ pacrpeneieHus. UWCIOBbIE XapaKTEPUCTUKU
JUCKPETHOM CiIy4aitHO# BenuunHbl. [ToHATHE 0 3aKOHE OOJBITNX YHCEI.

[pakTuyeckue 3ansartus 54, 55, 56

Krnaccudaeckas BepositHOCTE. Mcmonb3oBanue popMyn KOMOMHATOPUKA TIPH BEIYUCIICHUN BEPOSITHOCTH.
TeopeMbl CIOXKEHUS U YMHOKEHUSI BEPOATHOCTEN.

Pemenune 3a7a4 Ha HAXOXICHUC MATCMATHUYCCKOTI0 O)KUJaHuA, JUCIICPCHUU CﬂyqaﬁHOﬁ BCJINYHHBI.

CamocrosiTeibHas padora:

-BBITIOJIHEHUE TOMAITHUX 3adaHui mo Teme 10.1.

TemaTuka BHeayJUTOPHON CAaMOCTOSITEIbLHOMH PadoThI:

-pacyer BepOSTHOCTH COOBITHI, CBI3aHHBIX CO CIIyYailHOM BETUYWHOH, 1O 33JJaHHOMY 3aKOHY paclpeleIeHUs
9TOH BEITUYMHEL,

-IIOJITOTOBKA TOKJIaA0B o Teme: «VcToprsi BOSHUKHOBEHUS U PA3BUTHUSL TEOPUU BEPOSITHOCTEMY.

Brinmonnenue UHIAWBUAYAJIBbHBIX TBOPYECKHX IMTPOCKTOB I10 y‘-IG6HOI71 JUCIHUIIIINHEC.

Tema 10.2.
JJ1IeMeHTBI
MaTeMaTH4YeCKoi
CTATHCTHUKH

Conep:xanue

IpencrasieHue AaHHBIX (TAOJHIBI, THATPaMMBI, TpadUKH), TeHepaibHAsT COBOKYITHOCTb, BBIOOpKA, CpeaHee
apudmeTnyeckoe, Menuana. [IoHITHE 0 331a4aX MaTEMAaTHYECKOM CTATUCTHKH. PellieHre MpaKkTHYECKHX 3a/1au
C IPUMCHCHUEM BCPOATHOCTHBIX METOJOB.

IIpakTH4yeckoe 3ansaTue 57
Pewenue npaxmuyecxux 3a0a4 ¢ npumeHeHuem 8epOSIMHOCHHbIX MEMO008.

CamocrosiTeqbHast padoTa:

-BBINIOJTHEHHE JOMAIIHUX 3aganuii mo teme 10.2.

TemaTnka BHeayIMTOPHOIT CAaMOCTOATEILHOM PadOTHI:

-aHaJIN3 UH(GOPMAIHH CTATUCTUIESCKOTO XapaKkTepa,

-aHaJIM3 peajbHBIX YUCIOBBIX JAHHBIX, IPEJACTABICHHBIX B BUJIE AUarpaMm, rpaduKoB;
-MOArOTOBKA MPE3CHTALIMH 110 TeMe: «DIeMEHThI MAaTEMaTHIECKON CTATUCTHKIY.
BrimonHeHre WHANBHUTYIbHBIX TBOPYECKUX MMPOEKTOB 10 YYEOHOM TUCIIMITIHHE.

Paspes 11.YpaBHeHus1 M HepaBeHCTBa

18

Tema 11.1.
PaBHOCHJIBHOCTDH

Konmponwvuasa paboma Ne 8 no pazoenam 9,10
Conep:xanue
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HanmenoBanue Coaepxxanue y4eOHOro MaTepuaJia, NMpakTHYeCKHe 3aHATHS, O0bem B 1.u.
pa3/iesoB U TeM CaMOCTOsSITeJIbHAsA padoTa 00yuyaroLuxcst YacoB | MNPaKTHY.
NOATOTOBKA
YPaBHEHUIi, HepaBeHCTB | PaBHOCUIBHOCTh ypaBHEHUH, HEpaBEHCTB, cUCTEeM.OCHOBHBIE TPHUEMBI HX peleHus (pas3loKeHUue Ha 5
U CHUCTEM. MHOXHTEINH, BBEJICHUE HOBBIX HEM3BECTHBIX, IOJCTAHOBKA, Irpa)nuecKuil METO).
PammonanbHbIe, OcHOBHBIE ITPUEMBI PEIICHHSI HEPABEHCTB.
HppanMoHAJIbHbIE IIpakTHyeckue 3anaTusa 58, 59, 60 6
YpaBHEHH ], Kophu ypaBHenuii. PaBHocunbHOCTs ypaBHeHHH. [IpeoOpa3oBanie ypaBHEHU.
HepaBeHCTBA M cucTeMbl | OCHOBHBIC IPUEMBI PEIICHHs ypaBHEHUI. Perienne cucreM ypaBHEHHHA.
OcHoBHBIE IPUEMBI PEIICHHsI HEpPAaBEHCTB. PellleHne cucTteM HepaBeHCTB.
CamocTrosiTeqibHast padoTa:
-BBINIOJIHEHHE JOMAIITHUX 3a4aHuii mo teme 11.1.
TemaTnka BHeayJUTOPHOH CAaMOCTOSITEIbHOMH padoThI:
-pellieHUE YpPaBHEHUN U HEPABEHCTB;
-pelIeHUE CUCTEM YPaBHEHUIN U HEPABECHCTB;
-IOJrOTOBKA Mpe3eHTauui o teme: «OCHOBHBIE IPUEMBI PELICHUS YpaBHEHUH. Pemienue cucreM
ypaBHEHUI», « OCHOBHBIE IPUEMBI PEILICHNSI HEPABEHCTB. PellleHne CHCTEM HEPaBEHCTBY.
Brimonnenue WHIAWBUAYAJIbHBIX TBOPYCCKUX IMPOCKTOB 110 y‘-IC6HOI71 JUCHUITIIINHE.
Tema 11.2. Conep:xanue 4
MeTox MHTEpPBAJIOB. Meton wunrepBanoB. M3o0paxeHne Ha KOOPIMHATHOW IIJIOCKOCTM MHOXKECTBA PELICHUI ypaBHEHUH U
CucreMbl YPABHEHUIA M1 | HEPABEHCTB C JIByMs MEpPEMEHHBIMH M HX cucTteM. [lpuxmagubie 3amaun. [IpuMeHeHme mareMaTHUECKHUX
HEPaBeHCTB ¢ ABYMS METOIOB JUIsl pEIICHHs CO/IePKaTeIbHbIX 3324 U3 pa3IMYHbIX 00JacTell HayKu M MpakTHKUA. VHTepnpeTaust
nepeMeHHBbIMH. pe3yJIbTaTa, y4eT peaIbHbIX OTPaHUYECHH.
MartemaTn4yeckune IIpakTHyeckoe 3ansiTue 61 2 2

MeTOoAbI B pellleHN
cofiep;KaTeIbHBIX 32124
B Pa3/JIMYHBIX 00J1aCTIX
HAYKHU

Hcnonb3oBanue CBOUCTB U rpadukoB GpyHKIMI JJ1s pellieHUs] ypaBHEHHI U HepaBeHCTB. Onpedenenue
€XHCeOHeBHbIX pacx0008 800bl N0 UHMEPNONAYUU MeHCOY USMEPEHHBIMU PACXO0AMU.

CamocrosiTesibHast padoTa:

-BBIIIOJIHEHHE JOMAIIHUX 3aaHui 1o Teme 11.2.

TemaTuka BHeayTUTOPHON caMOCTOSITEILHOMH PadoThI:

-pelIeHre CUCTeM ypaBHEHH U HEPABEHCTB, C ABYMS NIEPEMEHHBIMU;

-IIOJITOTOBKA TMpe3eHTauui no teme: «lIpuMeHeHne MaTeMaTHYECKMX METONOB [Jisl pEeLICHUs 3aJad B
pPa3IMYHBIX OOJIACTSAX HAYKU M TEXHHKH»; «lIpumenenue Mamemamuieckux memooo8 OJisi PeuleHUs.
NPAKMUYECKUX 3a0ay 8 UOPOI0SUUY,

-BBIMIOJTHEHUE UCCIIEIOBATEIBCKOM paboThl o TemaMm: «I paduueckoe pemeHre ypaBHEHUH 1 HEPABEHCTBY,
«MccnenoBanue ypaBHEHUN U HEPABEHCTB C MapaMeTpamMm».

Temebl IIPOCKTOB 110 MaTEMATHUKE
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HaumenoBanue
pa3nesoB U TeM

Copep:xkanue y4e0HOro MaTepualia, MpaKTHYeCKHE 3aHATHS,
caMocTosiTeJIbHasi paboTa 00y4arolmuxcs

Oo0bem
4acoB

B 1.u.
NpaKkTHy.
TMOATOTOBKA

KomMmnuekcHble ¥ THIepKOMILIEKCHBIE YK CTa.

Uncra ®nboHaYIH B UX TPUIT0KCHHUS.

ANTOpUTMBI PEIICHU [T0Ka3aTeNbHbIX YPABHEHUN 1 HEPABEHCTB.

HecrangapTHeie ciocoObl peleHns: TPUTOHOMETPHYECKUX YPaBHEHUH

I'paduueckoe pemieHre ypaBHEeHHI 1 HEPaBEHCTB.

I'padvikn smemeHTapHBIX PYHKIINI B pUCYHKAX.

Jlorapudmuyeckas GyHKIUS U ee IPUMEHEHHUE B )KM3HHU YEJIOBEKA.

[Tpumenenue TpuronomeTpun B pusuke. O6IaCTH MPUMEHEHHS TPUTOHOMETPHH.
OyHKIMOHATBHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLIECCAaX U SBICHUSIX (M3 CMEKHBIX JUCLUIUINH)
3aranku u npuMeHenue byTeiiku Kielina.

I'eomerpuyeckne GopMbI B UCKYCCTBE.

Uccnenoanue nente MEOMyca 1 €€ CBOMCTB: TOMOJIOTHYECKUI Kyphe3 WIIN YAUBUTEILHOE OTKPBITHE B MUPE
Hayku?

MareMatnuyeckue cekpeTsl nupamus JpesHero Erumnra.

I'eomerpudeckue QUrypsl B COBpEMEHHOM MHPE

I'eomeTpus B apXUTEKTYpe 30aHUI U COOPYKEHUI

TpancuenaentHas kpupasi. Cnupaip Apxumena.

3amayn MEXaHUYECKOTO MTPOUCXOXKIEHUS (TEOMETPHS Macc, IKCTPEMaJbHbIE 3a/1a4H).
WHTerpai u ero NpuMEeHEHUE B JKU3HU YEIIOBEKa.

SIBnsieTcs nu Hall MUP TEHBIO Apyroil BeenenHon?

MaremMaTrka 1 aCTpOHOMUS

Martemarnyeckoe MOJIETUPOBAHUE B THAPOIOTUH

MatemaTHka B THIPOJIOTHA

Martemaruka B OyayIiei crierualbHOCTH.
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3. YHEBHO-METOJANYECKOE U MATEPHAJIBHO-TEXHUYECKOE

OBECIIEYEHUE ITPOI'PAMMBI YUYEFHOW JUCIHUATILIMHBI. PEKOMEHIYEMASI

JIMTEPATYPA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHn 1o

Peanu3anus yueOHON TUCIUIIIMHBI TpeOyeT HAIMYUS y4eOHOTro KabuHeTa «MaTreMaTuKm.

O6opynoBanue yaeOHOro KabuHeTa:

MHOTO(YHKITHOHATBHBIA KOMIUIEKC MPETOaBaTEIs;
M0CaJ0YHbIE MECTa MO KOJIMUYECTBY 00YUarOIINXCS;
KOMIUIEKT Y4eOHO-HAaIJISIHbIX TOCOOMIA;

yueOHas ¥ clipaBOYHasl JIUTEpaTypa.

TexHuueckue cpeacTBa o6yquI/m:

KOMITBIOTEPHl MO KOJWYECTBY IOCAJOYHBIX MECT C JIMIIEH3MOHHBIM IPOrPAaMMHBIM
oOecnieueHreM, 00bETMHEHHBIE B JIOKAJIIbHYIO CETh C BHIXOJIOM B ceTh MIHTEpHET;
IPOEKTOP;3KPaH;

KOMIUIEKT TEXHHYECKOW TOKYMEHTAI[MH, B TOM YHCJE MAaclopTa Ha CpEACTBAa OOy4YCHHS,
MHCTPYKIIMH TI0 MX MCIIOJIb30BAaHUIO U TEXHUKE 0€30acHOCTH.

3.2. PexoMenayemasi juTeparypa

na cmyoenmoa:

1.

bammakoB M. WM. MaremaTuka: anrebpa ¥ Hayajla MaTeMaTUYECKOTO aHalIM3a, TEOMETPHS:
y4eOHHUK IS CTYACHTOB TPO(ECCHOHABHBIX 00Pa30BaTEIbHBIX OpraHU3aIlfil, OCBAMBAIOIINX
npodeccuu u cneuuanbHoctu CIIO. — M., U3n. «Akanemusa»2017

. bammmakos M.U. Marematuka (5 u3m). yueOHUK JUIsl CTYJCHTOB YUPEXKICHHH CPEIHETO

npodeccuoHaIbHOr0 00pa3oBaHus. — 5 u3a., crep. — M: M3garenbckuii HeHTp «AkaaeMus»,
2018.- 256 c.

bammvakoB M. U. Maremaruka : COOpHHMK 3amay NpoMIbHOM HamnpaBIEHHOCTH: yueO.
mocoOue I CTY/ACHTOB YYPEXKICHUN CpeaHero NpodeCcCHOHATBLHOTO O0pa3oBaHHs. — 2-€
u3J., ctep. - M.: U3narensckuii neHt «Akagemusi», 2018. -208 c.

bammakoB M.M. Maremaruka: anrebpa M Hayajlla MaTeéMaTH4YE€CKOIO aHalM3a, F€OMETPHUSL:
3agauHuK: yueOHOe MocoOue Al CTYJACHTOB YUPEKICHHUH CpelHero mnpodeccHoHaIbHOrO
o0pa3zoBaHus OpraHu3anuii.- 4-e¢ usa., crep.- M.,: U3marensckuii meHTp «Axagemus», 2017.
416 c.

bammakoB M.M. Maremaruka: anredpa W Hayajlla MaTeéMaTH4YE€CKOIO aHalu3a, F€OMETPHUS:
OJEeKTPOHHBIH y4eOHO-METOANYECKH KOMIUIEKC JJs CTYACHTOB NpOQecCHOHATbHBIX
o0Opa3oBaTeNbHbIX OpraHu3aluii, ocBauBaroumx npodeccun u cneunanbHoctu CIIO.- M.,
2017

I'yces B.A., I'puropreB C,I'., Homrmna C.B. Maremaruka: anrebpa u Hauaia
MaTEMaTUYECKOTO aHallu3a, I'€OMETPUs: y4eOHUK ISl CTYAEHTOB Npo(ecCHOHATBHBIX

o0pa3oBaTeNbHbIX OpraHM3alMii, ocBauBamIIUX npodeccun u crenuanbHoctu CIIO. — M.,
2017

. boromonor H. B. AnreOpa u Havana ananuza: yue6. nmocooue miast CIIO. M.: M3naTenscTBO

IOPAIT, 2021. — 200 c. — Cepus: IlpodeccuonansHoe 06pa3oBaHHE. DIEKTPOHHAS
6ubnuorexa
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8. boromonos H. B. I'eomerpusi: yue6. mocodbue mns CITO. M.: U3naTenbcTBO IOPAI7IT, 2021.-
92 c.— Cepust: [IpodeccuonanpHoe oOpa3zoBaHHeE.

/lna npenooasameneii:

1.

06 obpazoBannm B Poccuiickoit denepannu. dhenep. 3akon ot 29.12. 2012 r. Ne 273-D3
( B pen.®@enepanbubix 3akoHOB 0T 07.05.2013 Ne99-D3, 0107.06. 2013 Ne 120- @3, ot
02.07.2013 Ne 170-@3, 0123.07.2013 No203-D3, 0125.11.2013 Ne 317- @3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014
Ne 135- @3, ot 04.06.2014 Ne 148-D3, ¢ u3M. BHECECHHBIMU ®denepanbHbIM 3aKOHOM
otT 04.06.2014 Ne 145 — @3, B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016)

®enepalibHbII roCyAapCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT CPEIHETO (TIOTHOTO)
oOuiero oopaszoBanud. YTB. [Ipukasom MunucrepctBom oopazoBanus u Hayku P® ot 17
Mas 2012 r. Ne 413

[Tpuxa3z MunucrepctBa oopasoBanus U Hayku P® ot 29 uronst 2017 r. Ne 613 « O
BHECEHUH M3MEHEHHH B (heqepaabHblid TOCyIapCTBEHHBIN 00pa30BaTeIbHbIA CTAHAAPT
CpeIHero o0mero 00pa3oBaHus, yTBEPKICHHBIN Mpuka3 MUHUCTEpCTBAa 00pa30BaHUS
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413.

Pexomenmammu 1o opraHu3aliuy MoJrydeHus CpeJHero odmiero o0pa3oBaHus B Mpeienax
OCBOEHHS 00pa30BaTeNbHBIX IPOrPaMM CpeHEro MpodecCHOHaTBLHOr0 00pa3oBaHus Ha
0a3e OCHOBHOTO 00IIEro 00pa3oBaHMs C y4eTOM TpeOOBaHUH (enepaTbHbIX
roCyIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHJAPTOB U MOIy4aeMoil mpodeccuu uiu
CIEIMAJIbHOCTH CPeIHEro npodeccnoHanbHOro oopasopanus (nmucbmo JlemaprameHra
rocy/IapCTBEHHOU MOJUTUKHU B cepe MOAroToBKH pabounx kaapos u 110
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

[TpumepHas ocHOBHast oOpa3oBaTeNbHas IporpaMma cpegHero oouiero oopa3oBaHus,
0/100peHHas peleHueM (peneparbHOro yueOHO-METOUYECKOTO 00bETMHEHUS 110
o0meMy oOpa3oBaHuio (MpoTokoi oT 28 utoHs 2016 r. Ne 2/16-3)

bammvakos M.U., llpiranos 1.1. MeTtonuueckoe mocodue st moarotoBku k EI'3.- M.,
2014

HNuTepHeT-pecypcesl:

1.
2.

3.
4.

http://fcior.edu.ru —DeaepanbHblii 1IeHTP HHOOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
www.school-collection.edu.ru — Engunas xosmnekuun L{udpoBsix  0Opa3oBaTenbHBIX
pecypcoB

http://mathematics.ru — OTkpsIThIil KOJIEHK. MaTemaTuka.
http://www.bymath.net/solproblems/problems_topics.htm -Cpenusis MateMaTnyeckass HHTEpHET-
HIKOJIA

http://urokimatematiki.ru/ - Ypoku matemaTuku
http://graphfunk.narod.ru/ - I'paduku ¢pyHxumit
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4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM AEATEJIBHOCTH
CTYAEHTOB. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOU

TACIATLITAHBI

KoHTpomb M oOLleHKa pe3ylbTaToB OCBOEHHS Y4YEOHOM UCLUIUIMHBI IIPOBOIMTCS
IIPETIOAABATEIEM B IIPOLECCE IIPOBENCHMS YCTHBIX M IIMCBMEHHBIX OIIPOCOB, IPAKTUYECKHUX
3aHATHH, TECTUPOBAHUS, KOHTPOJIBbHBIX paboT, 3K3aMEHa, a TAK)KE BBIIIOJIHEHUS 00yUYarOIIUMUCS
CaMOCTOSITENIbHOW Pa0OThI (MHIUBUAYAIBHBIX 33/IaHUH, IPOSKTOB, HCCICIOBAHUN).

XapakTepHCTHKA OCHOBHBIX BUIOB

DopMbI U METObI

Conep:xxanue
obyuenns HAeATeTbHOCTH 06yqalo1“11erocs“l (Ha ypoBHe KOHTPOJISI U OLIeHKHU
Y4eOHBIX JelcTBHIi) pe3yJbTaTOB 00y4eHus
1 2 3
Beenenue e O3HAaKOMIICHHE C POJIbI0 MaTeMaTHKH B Hayke, | OLIEHKa yCTHOTO OIpoca;

TEXHUKE,  HKOHOMHUKE,  HH(GOPMALUOHHBIX
TEXHOJIOTHSIX U MPAKTHUECKOH NeATeNbHOCTH.
O3HakoMIIEHHE C LEeNSIMU U 3a/ladaMy U3y4YeHHS
MaTEeMaTHKH [IPU OCBOCHUH IIpodeccuil.

JOMAIIHETO 3aJaHus.

AJI'EBPA

Pa3sBuTuHe mnoHsATHS O
yucjie

BremmonHaTe apudmernyeckue IeHCTBHS HaX
YUCIAMH, CcOYeTas YCTHBIE W MHCHMEHHBIC
MIPUEMBI;

Or1leHKa MIMCEMEHHOTO
oTIpoca;

JIOMAIIIHETO 3aJaHHs;
TECTUPOBAHMUS;
MPAKTUYECKOTO 3aHsAThs Nel;
CaMOCTOSITETFHON Pa0OTHI,
KOHTPOJIBbHOM paboTsl Nel;
JK3aMEeHa.

HaXOAUTh NPUOIMKECHHbIE 3HAYSHNS BEIUUUH U
MOTPEIIHOCTH  BBIYMCICHUH (a0comoTHas W
OTHOCHUTEIbHAN); CPaBHHBATH YHCIIOBBIE
BBIPAKEHUS;

O11eHKa IMCBMEHHOTO
orpoca;

JIOMAIITHEro 3aJaHus;
TECTUPOBAHUS;
MPaKTUYECKOro 3aHsThst No2;
CaMOCTOSITETbHON Pa0OTHI,
KOHTPOJIbHOH paboTs! Nel;
JK3aMEHa.

HAaXOJUTh OMMOKM B MPeoOpa3oBaHUSIX H
BBIYUCIICHUAX (OTHOCHTCS KO BCEM IIyHKTam
MIPOTPaMMBI).

OneHka NMCbMEHHOTO
0IIpOCa; JOMAILIHETO
3aJIaHus;

TECTUPOBaHMS;
MPaKTUYECKUX 3aHITHH;
CaMOCTOSITETTFHON PabOTHI;
KOHTPOJIBHBIX PaboT;

9K3aMCHa.

Kopuu, crenenn, O3HAaKOMHTHCSI C TIOHSITHEM KOpH: N-if crenenn, | OLEHKa yCTHOTO ONpoca;

Jorapumsi CBOWCTBAMU pAaJUKaJIOB U C IpaBWIaMH | TECTUPOBAHUS;
CpaBHEHUEM KOPHEM. SK3aMEHa.
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DopMynmHpOBaThE  ONpEINCICHHE  KOPHSI |
CBOMCTBa KOpHEH. BbplumcnsaTh M cpaBHHUBaTh
KOpDHH, JeNaTh TNPUKUAKY 3HAYeHHS KOPHSL.
[IpeoOpa3oBbIBaTh 4YKCIOBBIE W OYKBECHHBIC
BBIPQXKCHHUSI, COACPIKAIIUE PATUKATIBL.

BemmonaaTe  pacdetsl mo  Qopmynam,
CoZIepIKaIM paauKabl, OCYILIECTBIISIS
HE0o0XO0/IMMBbIe HOJICTAHOBKH u
npeoOpa3oBaHHUsL.

OmpenensTh pPaBHOCHIBHOCTH BBIPQKEHHH C
paJuKanaMu. Pemats UppalroHaIbHbIC
ypaBHEHUSL.

OreHka yCcTHOTO OIpoca;
IIUCbMEHHOI'0 OIIPOCa;
JIOMAIITHETO 3a/IaHus;
TECTUPOBAHHUS;
MPAKTUYECKUX 3aHATUN
Ne3 . 4;

CaMOCTOSITETIbHOM PadoThI;
KOHTPOJBbHOH paboTsl Nel;
9K3aMeHa.

O3HaKOMUTBCA C  TOHATHEM
JICMCTBUTEIILHBIM ITOKa3aTeNIeM.
HaXOI[I/ITI) 3HAUYCHUA CTCIICHU, WUCIIOJIB3YysSA IIpHU
HEO0XOIUMOCTH HHCTPYMEHTAJIbHBIE CPEICTBA.
3anuchiBaTh KOpPEeHb N-H CTeNmeHu B BUJE
CTETIeHH C IPOOHBIM TOKa3aTeaeM U Hao0OpoT.

CTCIICHU C

DopMyIHpOBaTh CBOIICTBa CTEIeHeH.
Breraucnars CTCIICHU C panoHaJIbHBIM
[okasaresieM, JelaTb MNPUKUAKY 3HAuYeHHS

CTEIICHH, CPAaBHUBAThH CTEIICHH.
[IpeoOpa3oBbIBaTh 4YHCIOBBIE ¥ OYKBEHHBIC
BBIPOKEHHS, COJIEpXKAINe CTENCHU, MPUMEHSS
CBONCTBA. Pemath nokasaTeslbHbIE YPABHEHHUS.
O3HaKOMUTBCA C TPUMCHEHHEM KOpHEH W
CTEIIEHEH NpU BBIYMCICHUH CPEOHHX, IIPH
JETICHUH OTpe3Ka B  «30JI0TOM CEYECHUM».
Pemrate mpuknamHbple 3aJaud HA  «CIIOXKHBIE

OrneHka yCcTHOTO Ompoca;
MIUCBbMEHHOI'0 OIIPOCa;
JOMAILIHETO 3aJaHus;
TECTUPOBAHMUS;
MPAKTUUECKUX 3aHATUN
Ne5,6,8;

CaMOCTOSITETILHOM PaboThI;
KOHTPOJIBHOM paboThl Nel;
9K3aMeHa.

IIPOLIEHTHI)
IIpeodpa3oBanue Beimonusite  mpeoOpasoBanusi  BbIpaxkeHwuii, | OLEHKa yCTHOrO OIpoca;
aareépanvyecKux HIPUMEHSS ¢dhopmynsl, CBSI3aHHBIE €O | MUCBMEHHOTO0 OIIPOCa;
BbIpaKeHU i CBOWCTBaMH CTENEHEH U JIoTapu(MOB. JIOMAIIIHETO 3aJaHNUs;

Onpenenarts 00IacTh AOMYCTUMBIX 3HAYSHUH
JIOrapu(PMHUUECKOTO BBIPAKCHHMSL.
Pemats norapupMudeckie ypaBHEHUs.

TECTUPOBAHHS;
MPAKTUUECKUX 3aHATUN
Ne9,10,12;
CaMOCTOSITETIbHOM PadoTHI;
KOHTPOJIBbHOM paboTsl Nel;
JK3aMEeHa.

OCHOBBI TPUTTOHOMETPUN

OcHOBHbIC MOHATHSA

W3yunte panuaHHBIE METOJ MU3MEPEHHS YTIIOB
BpallEHUs] U HX CBSI3b C TIPajyCHOM MEpPOH.
U3o0paxkatb yriibl BpamieHHss Ha OKPY>KHOCTH,
COOTHOCUTh  BEIMYMHY yrlla €  €ro
PAacIoIOKEHUEM.

@opMyIHPOBATH OTPEACTICHHS
TPUTOHOMETPUYECKUX QYHKLHUH IS YITIOB
[IOBOPOTA H JUIsl OCTPBIX YIJIOB
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHSTH
WX B3aMOCBSI3b.

Or1eHKa yCTHOTO OIIpOCa;
TECTUPOBAHUS;
9K3aMEHa.

OcHOBHbBIE
TPHUTOHOMETPHYECKHE
TOKIECTBA

[IpuMeHATh OCHOBHBIE TPUTOHOMETPUYECKHE
TOXAECTBA  JJS  BBIYMCIEHHS  3HAUYCHHUH
TPUTOHOMETPUYECKUX (DYHKIMH MO OAHOH H3
HUX.

OreHka yCcTHOTO Ompoca;
MIMCBMEHHOTO OTIPOCa;
JIOMAIIIHETO 3aJaHus;
TECTUPOBAHMUS;
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MPAKTUYECKOTO 3aHATHS
No22;

CaMOCTOSITETIbHOM PadoThI;
KOHTPOJBbHOH paboTsl Ne4;
9K3aMeHa.

IIpeodpa3zoBanus e U3yunth OCHOBHbIE (opMyiisl TpuroHomerpur: | OLEHKa yCTHOTrO ompoca;
npocTedmux bopMyIbI CITOXKECHHH, yIBOCHHS, | TUCBMEHHOIO OIIPOCa;
TPUTOHOMETPHYECKHUX npeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUYECKUX | JOMAIIHETO 3a1aHus,
BbIPaKEeHH I (yHKIIMI B TPOW3BEACHHUE W MPOU3BEICHUS B | TCCTUPOBAHMS,
CyMMYy H [PUMEHATh IMpPU  BBIUUCICHUM | TPAKTUICCKOTO 3aHATHUS
3HAYCHUSI TPUTOHOMETPUYECKOTO BhIpaskeHust u | Ne23;
YIPOILEHUS €ro. CaMOCTOSITETFHON PabOTHI,
e O3HAKOMHUTBCS CO CBOMCTBAMH CHMMETpHMH | KOHTPOJIBHON paboThl Ned;
TOYEK HA €AMHUYHON OKPYKHOCTH U MIPUMEHSATH | dK3aMCHA.
WX JUIsI BBIBOJIA ()OPMYIT IPUBEICHUSL.
IIpocreiimue e Pemrartn o bopmynam u no | OneHKa yCTHOro onpoca;
TPUTOHOMeETpPHYECKHe TPUTOHOMETPUYECKOMY KpYyry MpocTeilne | MUCbMEHHOIO OMpoca;
YPaBHEHHUS U TPUTOHOMETPUUCCKHES YPABHCHUS. AOMAIIHETO 3aJaHHA;
Hepaeencmea e [IpumeHsTH ob1ue METOJIbI peuieHus | TCCTUPOBAHKSA,
ypaBHeHWH  (IpuBeneHWE K  JIMHEWHOMY, | IPAKTUYECKUX 3aHATHH
KBaJpaTHOMY,  MeTOj  pasioxkenus  Ha | Ne24-29;
MHOKHTEIH, 3aMEHbl  MEPEMEHHOM) IIpH | CAMOCTOSATENBHON PabOThI;
PELICHUU TPUTOHOMETPUUECKUX YPaBHEHUM. KOHTPOJIBHOMN paGoTsl Ned;
e OTMeyaTh Ha Kpyre pelieHus mnpocredmux | SK3aMcHa.
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Apxcunyc, e O3HakOMHTBCA ¢ TOHATHEM  oOpartHbIXx | OLEHKa yCTHOro Ompoca;
APKKOCUHYC, TPUTOHOMETPUUECKUX QYHKIHH, MUCHMEHHOT'0 OIPOCa;

ApPKmMAaHZEeHcC yucna

o 3yuurs OIIPECACIICHUA ApKCHHYCa
&

apKKOCHHYCAa, apKTaHreHca 4yucIa,
(hopMypoBaTh UX, N300paKaTh HA STUHUYHON
OKpPY>)KHOCTH, THPUMEHSTb IMpU  PEUICHUU
ypaBHEHUH.

JIOMAIIHETO 33/1aHMUS;
TECTHUPOBAHHUS;
MPAKTUUECKUX 3aHATUN
Ne24-28;
CaMOCTOSITETbHOU Pa0OTHI,
KOHTPOJIbHOM paboTs! No4;
JK3aMEHa.

®YHKIUHU, UX CBOMCTBA U TPA®UKH

DyHKUNH
Ilonamue o
HenpepuvleHoCMU

dyukyuu

o O3HAaKOMHUTBCA C MOHSITHEM HepeMCHHOﬁ,

e O3HaKOMHTBHCA C  TmoHsATHEM  Tpaduka,

e O3HAaKOMHUTBCS C  ompeaeneHueMpyHKINH,

HpuMepamMu 3aBUCUMOCTEN MEXIY
[IEPEMEHHBIMHU.

OTIPENIEIIATh NPUHAIIIC)KHOCTE TOUYKH TIpaduKy
(byHKIHIH. ITo dbopmyne  mpocteiiniei
3aBUCHMOCTH ONPEAENATh BUA ee Tpaduka.
Bripaxxate 1o ¢Qopmyne oAHy NepeMEHHYIO
4yepes Apyrue.

dbopmymupoBate ero. Haxomute  o0iacTh
ornpezaeneHust 1 00JacTh 3HAYCHUN (yHKITHH.

OreHKa yCTHOTO OIIpOCa;
MUCHBMEHHOT'O OITPOCa;
JIOMAIITHETO 3aJIaHus;
TECTHUPOBAHHUS;
MIPAKTHYECKOTO 3aHATHS
Ne33;

CaMOCTOSITETIbHOM PadoTHI;
KOHTPOJIBHOH paboTs! No5;
JK3aMEHa.

CaoiicTBa QyHKIMH.
I'padmueckasn
HHTEpNpeTanus.
IIpumepsI
(pyHKIHOHATBHBIX
3aBHCHMOCTEil B
peaabHBIX Mpoueccax
U SIBJICHUAX

o O3HAKOMHTECS C IpuMepaMu (HyHKIIMOHATBHBIX

o (O3HAKOMUTHCS C JA0Ka3aTCJIIbHBIMHU

3aBUCHMOCTEH B pPCaJIbHBIX IpOLCCCax U3
CMECI)KHBIX TUCHUIIINH.

pacCyXKJI€HUSIMU HEKOTOPBIX CBOMCTB JIMHEHHOM
U KBaApPaTUYHOH  (PYHKIUH, TMPOBOJUTH
HCCIICAOBAHUE JMHEHHOU, KYCOYHO-THMHEHHOM,
JIPOOHO — TUHEHHON M KBaIpaTHIHON (HYHKITHH,

OreHka yCTHOTO Ompoca;
MMMCEMEHHOTO OTIPOCa;
JIOMAIITHETO 3a/IaHus;
TECTUPOBAHMS;
MPaKTUYECKUX 3aHITHH
Ne33, 35;
CaMOCTOSITETILHOM PaboTHI;
KOHTPOJBHOH paboTsl Ne5;
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ctpouth wux rpadpuku. CTpOUTH W YHTATh
rpaduku QyHkiuii. Uccnenoarh QyHKIUH.
CocTaBnate BuA (QYHKIMH TIO JaHHOMY
YCIIOBHIO, PEIIATh 33724l Ha SKCTPEMYM.

OK3aMcCHa.

BrimmoaasaTh npeoOpa3oBaHUs rpaduka
¢$hyHKUIUU.
Oo0paTtHble PyHKIUM W3yuuts  nouwsmue  obpamnou  (ynkyuu, | OLEHKa yCTHOTO OIpoca;

OTIPEJIENIATh BUJI U CIPOUMb 2pagux oopamuou
@dynKkyuu, Haxooums ee 0baacmo onpedenreHust u
obnacmv  3Havenuti. IIpUMeHSTH CBOMCTBa
(GYHKUIMH pU MCCIeOBaHUH YPaBHEHHUN U IpU
peIeHUHN 3a/1a4 Ha SKCTPEMYM.

O3HaKOMUTHCS C TIOHATHEM CIIOKHON (DYHKITHH.

MICEMEHHOTO OTIPOCa;
JOMAIIIHETO 3aJaHuUs;
TECTUPOBAHHUS;
MPAaKTHYECKOTO 3aHATHS
Ne34,

CaMOCTOSITETILHOM PaboTHI;
KOHTPOJILHOM paboThINeS;
9K3aMeHa.

Crenenubie, Beruncnsrs 3HadeHus QyHKuuu mo 3HaveHuro | OLeHKa yCTHOro orpoca;
nokasarteJjbHble, aprymenrta. OmnpeaensaTh MOJOKEHHWEe TOYKH Ha | IMMCBMEHHOTO OIpOCa,
Jorapupmuyeckue M | rpaduke Mo ee KOOpAUHATAM U HA0OOPOT. JOMAILIHETO 3aJaHus;
TPUTOHOMETPUIECKHE Hcnons3oBaTh  cBoiicTBa  (QyHKIMEA  Juist | TECTUPOBAHUS,
¢yukuun. OOpaTHbBIe |  cpaBHEHMs 3HAYECHMI CTeNeHel u JorapudMoB. | MPAKTHICCKHX 3aHATHH
TPUTOHOMETPUYECKHUE CTpOoHTH rpaduKy CTETICHHBIX u | Ne6,7,8,10,11,12;
bynkuun norapupMUIecKuX (yHKIIHA. CaMOCTOSITETFHON Pa0OTHI,
Pemarh mnokasaTelbHble M Jorapudmudeckue | KOHTPOTBHBIX padoT Nel, 5;
ypaBHEHHs ¥ HEPaBCHCTBA IO W3BECTHbIM | JK3aMCHA.
ITOPUTMAM.
O3HaKOMHTBCS C TOHATHEM HempepbiBHOM | OLIEHKa YCTHOIO OIpoca;
nepuoguueckor  GyHKUuM, (GOPMYIHUpOBaTh | MUCBMEHHOI'O OIPOCa,;
CBOWCTBA CHHYCa W KOCHHYCa, CTPOUTh UX | JOMAIIHETO 3aJaHMsI;
rpapuKH. TECTUPOBAHHS;
O3HaKOMUTBCS C TIOHATHEM TAPMOHMYECKMX | MPAKTHYCCKUX 3aHATUH
xonebanuii M npumepamu rapmonmueckux | Ne30, 31, 32;
KoNeOaHuii 1S ONMMCAHMS MPOLECCOB B (PH3HMKe | CAMOCTOSATENLHON PaboOTHI
U JIPYTUX 00J1aCTAX 3HAHHUSL. KOHTPOJIbHBIX paboT Ned, 5;
O3HakOMHUTBCSI €  TOHATHEM  pa3pbIBHOW | FK3aMEHa.
nepuoguueckor  GyHKUuH, (GOPMYIHPOBATH
CBOWCTBAa TaHre€HCa M KOTAHIeHCA, CTPOUTH UX
rpapuKH.
[TpumeHsTH cBOWCTBA (DYHKIMH IJIs1 CpaBHEHHUSI
3HAYEHUI TPUTOHOMETPUUYECKUX (YHKLUH, IS
pelIeHUS TPUTOHOMETPHUYECKUX YPAaBHEHUH.
Cmpoump epaghuxu obpamubvix
MPULOHOMEMPULECKUX QYHKYUL U Onpedensimy
no epaghuxam ux ceoticmaa.
BeimonHsaTh peodpazoBanue rpadukos.
HAYAJIA MATEMATHYECKOI'O AHAJIU3A
IMocaexoBaTebHOCTH O3HaKOMMTLCS C MHOHSITHUEM yuciopoii | OIleHKa YCTHOTO OIpoca;

IIOCICA0BATCIBPHOCTH, criocobamu ee 3a/laHusd,
BBIYHCIICHUSAMHU €€ YJICHOB.

O3znaxkomumscs c nousmuem npeoena
nocneo0o8amenbHoCmu.
O3HaKOMUTBHCSI C  BBIYUCIICHUEM  CYMMBI

0ECKOHEYHOT0 4YHCIIOBOTO psja Ha IpHUMEpe
BBIYUCIICHUSI CYMMBI OCCKOHEYHO YOBIBArOIICH
reOMETPHUYECKOHN MPOrPECCHH.

Pemarp 3amaun Ha npuMeHeHHE (HOPMYIIBI

MMMCEMEHHOTO OTIPOCa;
JIOMAIITHETO 3aJIaHus;
TECTUPOBAHHS,
MPAKTUYCCKOTO 3aHATUA
No44;

CaMOCTOSTENTLHON PadOTHI;
KOHTPOJILHOH paboThI Ne7;
JK3aMCHa.
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CYMMBI OecKOHEeYHO
reOMEeTPHYECKOH POTPECCHH.

yOBIBaIOIICH

IIpousBognas u ee
NpHMEHEeHHue

O3HaKOMUTBCA C MOHSITUEM MTPOU3BOTHOM.
Uzyuuth u popMynupoBaTh ee MEXaHUIECKUN 1
T€OMETPUYECKAN CMBICH, H3YyYHTh AITOPUTM
BBIUMCIICHUS  TPOM3BOMHON Ha  mpuUMepe
BBIYUCIICHUS MTCHOBEHHOM CKOPOCTH U YTJIOBOT'O
KO3 QHLNEHTA KacaTeIbHOH.

CocraBnare ypaBHEHHE KacaTeJbHOW B oOmieM
BUJIC.

Beryauts  mpaBuma  muddepeHnnpoBaHus,
Ta0IIUIy MIPOU3BOTHBIX 3JIEMEHTAPHBIX
(hyHKIHIA, MPUMECHSATh JUTSE
mudhepeHITIpoBaHS (hyHKIIHIH, IS

COCTaBJICHUSI yPAaBHEHUS KacaTeIbHOM.

OreHka yCTHOTO ONpoca;
MMUCHMEHHOT'0 OTPOCa;
JOMAIIIHETO 3aJaHuUs;
TECTUPOBAHHUS;
MPAKTUIECKOTO 3aHATHS
Ne45s;

CaMOCTOSITETbHOM PadoTHI;
KOHTPOJIbHOM paboThI Ne7;
JK3aMeHa.

W3yunts TE€OpEMBI O CBS3HM CBOWCTB (DYHKIIMU H
MIPOU3BOTHOH, HOPMYITHPOBATH HX.

IIpoBoauTh c IIOMOILBIO MIPOU3BOIHOM
rccienoBanne GyHKINH, 33JaHHON (popMyIIoii.
YcraHaBMMBaTh CBS3b CBOWCTB (YHKIMH H
MIPOU3BOHOM 10 UX TpaduKaM.

[IpuMeHATh POM3BOIHYIO IS PEIIEHUS 3a4ad
Ha HaXO0XICHUC HaI/I6OJ'II>HI€I‘O, HaAuMCHBIICTO
3HAYEHUS U HA HAXOXKICHUE SKCTPEMyMa.

OreHKa yCTHOTO OIpOCa;
MIMCBMEHHOI'0 OIIPOCa;
JOMAILIHETO 3aJaHus;
TECTUPOBAHMUS;
NPAKTUYECKHUX 3aHITHI
Nede, 47,
CaMOCTOSITETbHOM PadOThI;
KOHTPOJIBHOM paboThl No7;
9K3aMeHa.

IlepBooOpa3Has u

O3HaKOMHUTLCSI C IIOHATUEM HHTCIrpajla U

OueHKa yCTHOrO OIpoca;

HHTErpaji IepBOOOPa3HOM. MUCHbMEHHOTO OIIPOCa;
W3yuuth npaBuiia BEIMUCICHUS EPBOOOPa3HOM | AOMAIIHETO 3a1aHus;
u Teopemy HproToHa-JIeiiOHu1a. TCCTHUPOBAHMA;
PelraTh 3ajaui Ha CBSA3b [EPBOOOPA3HOI 1 ee ¢ | NPAKTHYICCKUX 3aHATHH
MIPOW3BOJHON, HA BBIYHCIICHHE MEPBOOOPa3HOM Ned8, 49;
ISt TaHHOH (DYHKITHH. CaMOCTOSITETIbHOM PadoTHI;
KOHTPOJIBbHOM paboTsl Ne7;
JK3aMEHA.
Pemiars 3asaun Ha npuMeHeHne uHTerpana st | OlEeHKa yCTHOro onpoca;
BBIYUCIICHHS ¢bu3nyecKuX  BEIMYMH U | TMCBMEHHOTI'O OIIPOCa;
mionaien. JOMAIIHETO 3a1aHus;
TECTUPOBAHMSI,;
MPaKTUYECKUX 3aHITHN
Neb0, 51,
CaMOCTOSITETTFHON PaboTHI;
KOHTPOJIBHO paboTs! No7;
JK3aMEHa.
YPABHEHUSA U HEPABEHCTBA
YpasHenus " O3HaKOMHUTBCS ¢ TPOCTEHIINMH cBeaeHusMU o | OLEHKa YCTHOTO 0nmpoca,

CHCTeMbl YPaBHEHHUI
HepaBencTBa u
CHCTeMbI HEPABEHCTB
¢ AByMmMsI
nepeMeHHbIMH

KOpHSX  aireOpaudeckux  YpaBHEHUH, C
MOHSTUSAMU UCCIIEIOBAHUS YPABHEHUN U CUCTEM
ypaBHEHUH.

M3yuuth Teopuio paBHOCWIBHOCTH YpaBHEHUI
U ee npuMeHeHue. [IoBTopuTh 3anuch penieHus
CTaHJIapTHBIX ypaBHEHUH, TIPUEMBI
MpeoOpa3oBaHusl YPaBHCHUH IS CBEICHUS K
CTaHAAPTHOMY YPABHEHHUIO.

Pemwate  panuoHanbHblE, HpPpaLMOHAIbHBIE,
TOKa3aTeJIbHbIE 5 TPUTOHOMETPUUECKHE

MMCBMEHHOTO OTIPOCa;
JIOMAIITHETO 3a/IaHus;
TECTHPOBAHHUS;
MPaKTUYECKUX 3aHITHH
Ne58, 59;
CaMOCTOSITETTFHON PabOTHI;
JK3aMEHa.
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YpaBHEHUS U CUCTEMBI.

e llcnonp30BaTh CBOWCTBA M TpauK (YHKLIUH
Ul  pelIeHUusT  ypaBHEHUHU. IToBTOPUTH
OCHOBHBIE ITPUEMBI PEILICHUS CHCTEM.

e Pemare ypaBHEHUs, NPHUMEHSAS BCE IPUEMEI
(pa3nokeHue Ha MHOKUTENM, BBEJEHHE HOBBIX

HEU3BECTHBIX, IIOJCTaHOBKA, IpadUuecKuil
METO.).

e Pemmate  cuctembl  ypaBHeHuH, mnpumensis | OLEHKa yCTHOTO OMpoca;
pasnuyHblie crnocoObl. O3HAKOMUTHCS ¢ OOIIMMH | TUCBMEHHOI'O OIPOCa,;
BOIIPOCaMHU pereHus HEPABEHCTB W | JOMAIIHETO 3aJaHus;

HCTIONB30BAaHMsI CBOMCTB M Tpa)uKOB (PYHKIUHA
IIpH pEIICHUU HEPaBEHCTB.

e PerraTh HepaBEHCTBA M CUCTEMBI HEpPABEHCTB,
MIPUMEHSISI Pa3JInUHbIE CIIOCOOBI.

o [[puMeHAT, MaTeMaTH4eCKHe METOJbl s
peleHus coIep)KaTeNbHbIX  3a7ay u3
pa3nUYHBIX o0JacTeil HAayKd W MPaKTUKH.
WnTepnperupoBaTh pe3yinbTaThl, Y4HUTHIBATbH

peanbHble OrpaHUYEHUS.

TECTUPOBAHHUS;
MPAaKTUYECKUX 3aHATUM
Ne59, 60, 61;
CaMOCTOSITETbHOM PadoThI;
JK3aMeHa.

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcHoBHBIE NOHATHS o I3yuntp MIpaBHIIa KOMOUHATOPUKU n | O1eHka ycTHOTO onpoca;
KOMOUHATOPUKH OPUMEHITH MpPH PEIICHUH KOMOWHATOPHBIX | THCBMEHHOIO OIIPOCa,
3a/ad. JIOMAIIHETO 3a/1aHMS;
e Pemiath KOMOMHATOpHBIE 3aga4d  METOAOM | TECTHPOBAHUA,
riepedopa ¥ 1o MPaBUITy YMHOKEHHUSL. MPAKTHYCCKUX 3aHSTHI
o O3HAKOMHTBCS C MOHATHSIMH KombuHatopuku: | Ne52, 53;
pa3MeILEeHUIMH, COYETaHUSIMU y | CAMOCTOSITE/BHOM PaboTBI;
nepecTaHoBKaMH M opMydamMm s ux | KOHTPOJIBHOM paboter Ne;
BBIYHCIICHHUSL. SK3aMcHa.
e OOBACHATP W NPUMEHITH (OPMYNBI  JIJIs
BBIUHCICHHUA DPAa3MEIIEHUN, TEPECTAaHOBOK H
COYETaHUM IIPU PELIEHUH 3a4a4.
e O3HakomuThCsi ¢ OuHOMOM HploTOHA W
TpeyroJbHUKOM [Tackans.
e Pemath IIPaKTUYECKUE 3a1a4u c
HCIIONIb30BaHUEM MOHSTHHN u MIpaBUII
KOMOHMHATOPHKH.
DJIEMEHTBI TeOpHH | e 3yuuth KJIaCCUYECKOE onpezenenue | OLEHKa yCTHOTO ONpoca;
BEPOSAATHOCTEM BEPOSITHOCTH, CBOMCTBA BEPOSATHOCTH, TEOpPEMY | MUCBMEHHOI'O ONpOCa;
0 CyMME BEpPOSITHOCTEN. JIOMAIIHETO 3a/1aHMS;
e PaccMOTpeTh IIPUMEPBI BBIYHCIICHNs | TCCTUPOBAHNUA,;
BeposiTHOCTeH. Pemats 3agaun Ha BblUMcleHUE | TPAKTHICCKUX 3aHATHH
BEPOSTHOCTEH COOBITHI. Ne54, 55, 56;
CaMOCTOSITETTFHON PabOTHI;
KOHTPOJBbHO paboTs! No§;
SK3aMEHA.
Ilpeacrasaenne e O3HAKOMHTBCS C MpEJACTaBiIeHHEM YHCIOBBIX | OLEHKa yCTHOrO OIpoca;
JAAHHBIX (Tadauubl, JAHHBIX U UX XapaKTEPUCTUKAMHU. MMUCbMCHHOI'0 OITPOCa;
AuarpamMmel, e PemiaTh mpakTuueckue 3ajaud Ha 0OpaboTKy | AOMAIIHETO 3aaHus,
rpa¢uxn) YHCIOBBIX JTAaHHBIX, BBIYHCJICHHUC nx | TCCTUPOBAHHUSA,
XapaKTEPUCTHK. MPAKTUYCCKOT'O 3aHATUA

Neo57;
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CaMOCTOSITEITLHON Pa0OTHI,
KOHTPOJIbHOH paboThI Ne§;
9K3aMeHa.

TFEOMETPUA

IIpsaMble ¥ MI0CKOCTH
B IPOCTPAHCTBE

e ®opMyIMpoBaTh U MPUBOAUTH J0KA3aTENbCTBA
MIPU3HAKOB B3aMMHOTO PACHOJIOKEHUS TPSIMBIX
U IUIOCKOCTeH. Pacmo3HaBaTh Ha yeprexkax u
MOJEISAX  paslW4yHble ClIydal  B3aWMHOIO
pacHoNOXKEHUsI  OPAMBIX M IUIOCKOCTEH,
apryMEHTUPOBATH CBOU CYKJEHUS.

e QopMyIHMpOBAaTh OINpPENENCHUs, MNPU3HAKA U
CBOMCTBa MapajieNbHbIX U MEPIEeHIUKYIISPHBIX
IJIOCKOCTEH, IBYTPAHHBIX U JINHEUHBIX YTJIOB.

¢ BEIMONMHATE  NOCTPOCHHS  YTIOB  MEKIY
NpSIMBIMH, TPSAMOH M  IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM 110 OIIMCaHUIO U PACIIO3HABATh UX
Ha MOJEIAX.

e [IpumeHsThH NIpU3HAKU 5 CBOICTBA
pPacHoONOXKEHUST MPSIMBIX W IUIOCKOCTEH TIpH
pemeHnn 3aaad. M300pakaTh Ha pUCYHKaxX H
KOHCTPYHPOBAaTh Ha MOJENAX MEPHEHAUKYISAPBI

A  HAaKIOHHBIE K  IUIOCKOCTH, IpSMBIE,
napajulelbHble  INIOCKOCTH,  YIUIBI  MEXIY
OpsIMO M TUIOCKOCTBIO W OOOCHOBBIBATH
IIOCTPOEHUE.

e Pemats 3a1a4u Ha BBIYVCIICHHE
FeOMETPUYECKUX BEIINYMH. OnwuceiBaTh

paccTosiHUE OT TOYKH A0 IJIOCKOCTH, OT IPSIMOM
[0 IUIOCKOCTH, MEXAY IINIOCKOCTSAMH, MEXKIY
CKpELIUBAIOIINMHU HPSAMBIMH, MEXIY
MIPOU3BOJILHBIMH (PUTypaMH B TIPOCTPAHCTBE.

e QopMynMpoBaTh M JOKa3blBaTh OCHOBHBIE
TEOPEMBI 0 PacCTOSHUSIX (Teopemsl
CYILIECTBOBaHUs, CBOWCTBA).

e II300paxkaTe Ha YepTexax M  MOAEIIX

paccTosiHust U 0OOCHOBBIBATH CBOHM CYXKICHUSI.
Onpeneniatb W BBIYMCIATH PAcCTOSHUS B
npoctpanctBe.  Ilpumenars  gopmynsl  u
TEOpEMbI INIAHUMETPHH IS PELICHHUS 3a/1a4.

OreHka yCcTHOTO OTpoca;
MMUCBMEHHOT'0 OTPOCa;
JOMAIITHETO 3aJaHHus;
TECTUPOBAHHUS;
MPAKTUYECKUX 3aHSATHH
Nel3-17,;
CaMOCTOSTEITLHON pabOTHI;
KOHTPOJBHOH paboThl No2;
JK3aMEHa.

® O3HaKOMHUTBCSI C TIOHATHEM MAPAJUIETBHOTO
MIPOEKTUPOBAHUS u €ro CBOMCTBaMHU.
Dopmynupoeamv ~ meopemy 0 HIOWAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20TbHUKA.

e [IpumensaTe  Teopuro i 0OOCHOBaHUS
IIOCTPOEHUI U BBIYKCIEHUI. ApPryMEHTHPOBaTh
CBOM CYXJEHHMS O B3aMMHOM PpaCIIOJIIONKEHUHU
MPOCTPAHCTBEHHBIX (QUTYD.

OreHka yCTHOTO OTpoca;
MMMCEMEHHOTO OTIPOCa;
JIOMAIITHETO 3a/IaHus;
TECTHPOBAHHUS;
MIPAKTHYECKOTO 3aHITHA
Nel8;

CaMOCTOSITETIbHOMN PadoTHI;
KOHTPOJBHOM paboTs! No2;
9K3aMEHa.

MHororpaHHMKH

e OnMCBIBaTh W XapaKTEPU30BATh Pa3INYHBIC
BUAbl MHOTIOTPaHHUKOB, IEPEUYUCIATH HUX
3JIEMEHTHI M CBOMCTBA.

e I1300pakaTh MHOTOTPAaHHHKH ¥  BBITIOJHATH
MTOCTPOCHUS Ha W300paKCHHUSIX M HA MOJICIIAX
MHOTOT'PaHHUKOB.

® BEIYUCIATh JIMHEWHBIE BJIEMEHThl W YIJIbl B

OreHka yCTHOTO Ompoca;
MMMCEMEHHOTO OTIPOCa;
JIOMAIITHETO 3a/IaHus;
TECTUPOBAHMS;
MPaKTUYECKUX 3aHATHH
Ne39-38;
CaMOCTOSITETIbHOM PadoTHI;
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MPOCTPAHCTBEHHBIX KOH(UTYpanusXx,
apryMEHTHUPOBATh CBOU CYXACHHUS.

e XapakTepu3oBaTh H H300paxarb
paseepmku  MHO202PAHHUKOS,
IUTONIAAX TOBEPXHOCTEM.

o CTpOUTh MPOCTCHININE CEUCHHS KyOa, TPU3MBI,
nupamMusl. [IpuMeHsITs QakTel U CBEASHUS W3
IJIAHAMETPHH.

e O3HAKOMHTHCS C BUAAMH CHUMMETpHUH B
MIPOCTPAHCTBE, (DOPMYJIUPOBATH OMPEICIICHUS U
cBoiicTBa. XapakTepu3oBaTh CUMMETPUU Tel
BpallIeH!sI 1 MHOTOT PAaHHHUKOB.

e [[puMeHIT,  CBOWMCTBA  CHUMMETPHUU
pelIeHny 3a/1ay.

e llcrionnb30BaTh MpUOOpPETEHHBIC 3HAHUS IS
HCCTIEAOBAHMUSI U MOJICTUPOBAHUS HECIOXKHBIX
3a/ad.

e I1300pakaTh ~ OCHOBHBIEMHOTOTPAaHHHKH U
BBITTOJIHATE PUCYHKHU 11O YCJIOBUAM 3aa4y.

CCUCHHS,
BBIYUCIIATH

npu

KOHTPOJBHOH paboThl Neb;
JK3aMeHa.

Tena M NHoBepXHOCTH
BpallleHHs

e O3HAaKOMHMTBCA C BHAAMH Tell BpallEHHU,
(hopMyITUPOBAThH MX ONPEICIICHUS U CBOKCTRA.

e OOpMyIHPOBAaThL TEOPEMBI O CEYCHUH MIapa
IUIOCKOCTBIO M O IUIOCKOCTH, KacaTelbHOH K
cepe.

e XapakTepu3oBaTb M H300paXkaTh
BpaIlE€HUs, UX PA3BEPTKHU, CEUCHUS.

e Pemare 3amaun Ha IIOCTPOEHHME CEYECHHH, Ha

TCIIa

BBIYUCIICHUE  JUIMH, PACCTOSHUM,  YIJIOB,
IUIOLIAAEH. [IpoBoauTh JIOKa3aTeabHbIE
paccyXKJIeHUs P PEIICHUH 3a1ad.

e [I[pumMeHsATH  CBOWCTBA  CHMMETPHH  TIpH

pelieHMy 3aJad  Ha - Teja
KOMOUWHALINIO TE.

e 300pakaTh OCHOBHBIC KpYIJIbIE Tejla U
BBIMOJIHATH PUCYHOK 110 YCIIOBHIO 33Ja4H.

BpallcHMs, Ha

OreHKa yCTHOTO OIIpoca;
MIUCBbMEHHOI'0 OIIPOCa;
JOMAILIHETO 3aJaHus;
TECTUPOBAHHUS;
NPaKTUYECKOTO 3aHTUS
Ne39;

CaMOCTOSITETFHON Pa0OTHI,
KOHTPOJIBHOM pa0boThl Nob;
9K3aMeHa.

N3mepenus B
reoMeTpuu

¢ O3HAaKOMUTECS € TOHATHAMH IUIOIATH U
00beMa, aKCHOMaMU U CBOHCTBAMU.

e Pemath 3amauM Ha BBIYMCICHUE IUIOMIANCH
IUIOCKUX (DUTYp, TIPUMEHSIE COOTBETCTBYIOIIUE
(bopMyIBI M (aKThI U3 IUTAHUMETPHU.

e II3yunTs TEOpEeMBl O BBIUYUCICHHH OOBEMOB
MPOCTPAHCTBEHHBIX Tell, pellaTh 3ajaddl Ha
npuMeHeHne GOpMyIT BBIYUCICHUS] 00BEMOB.

o II3y4ynTs (hopMyIIbI ISl BEIYUCIICHUS TUTOINAACH
MOBEPXHOCTEH  MHOTOTPAaHHUKOB M TeIl
BpameHus.  O3HAKOMHUTBCS  C  METOJAOM
BBIYUCIICHHS TUIOIAIN IIOBEPXHOCTH cHEephl.

e PemmaTh 3ajjauyMl Ha BBIYMCIICHHE TUIOINAACH
MMOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEIL.

OreHKa yCTHOTO OIIpOCa;
IIMCBMEHHOTI'0 OIIPOCa;
JIOMAIIIHETO 33/1aHMUS;
TECTHUPOBAHHUS;
MPAKTUYECKUX 3aHATUN

Ne 36, 37, 39, 40-43,;
CaMOCTOSITETIbHOM PadoTHI;
KOHTPOJIBHOH paboTs! Neb;
JK3aMEHa.

Koopaunatsl n
BEKTOPBI

e O3HaKOMHTBCA C TOHATHEM BeKTopa. M3ydnTh
JIEKapTOBY cUcTemMy KOOPJAMHAT B
MIPOCTPAHCTBE,  CTPOMTh IO  3aJaHHBIM
KOOpPAMHATaM TOYKM M IIJIOCKOCTH, HAXOIUTh
KOOPAMHATHI TOYEK.

e HaxonuTh ypaBHEHHS OKPYKHOCTH, c(epsl,

OreHka yCcTHOTO Ompoca;
IIUCbMEHHOI'0 OIIPOCa;
JOMAIIIHET0 3aJaHuUs;
TECTUPOBAHMUS;
MPaKTUYECKUX 3aHATHH
Nel9-21,;
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IJIOCKOCTH. BBIYUCHATH pacCTOSIHUS MEXIY
TOYKAMH.

e I3yunuTh CBOHCTBa BEKTOPHBIX  BEJIMYUH,
MpaBUjIa Pa3IoKEHUSI BEKTOPOB B TPEXMEPHOM

MIPOCTPAHCTRBE, npaBuia HaXO0X/ICHUS
KOOpJMHAT BEKTOpa B IMPOCTPAHCTBE, MpaBHia
JIeUCTBUI c BEKTOpaMH, 3aJlaHHBIMU
KOOPJAUHATAMHU.

o [[puMeHATH, TEOpHUIO MPH pEIICHUH 33aJad Ha
JIEeHCTBUA C BeKTOopaMu. W3y4yuTh CKaJspHOE
MPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE
npsMOi U MIIocKOCTH. [IpuMeHsTh TeopuIo Mpu
peuieHuu 3a7ad Ha JIEeUCTBUSA C BEKTOpamH, Ha
KOOPAMHATHBIA  METOA, Ha  I[PUMEHEHUE
BEKTOPOB [UIsI BBIYMCIICHHSI BEJIMYUH YIJIOB U
paccTosIHUM.

e O3HaKOMHUTBCSI C JIOKa3aTeNbCTBAMH TEOpEeM
CTEPEOMETPUU O B3aUMHOM PaCIOJIOKEHUHU
OpSIMBIX M IUIOCKOCTEH € HCIOJIb30BAaHUEM
BEKTOPOB.

CaMOCTOSITEITLHON Pa0OTHI,
KOHTPOJIbHOH paboThI Ne3;
9K3aMeHa.
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