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1. TACIIOPT NIPOTPAMMBI YYEBHOM JARCITHILIJINHBI
C0O0O.02.01.«Maremarunka»

1.1. O6aacTy npuMEHEHNA HPOTPAMMBI

Iporpamma yueonoii aucuumauabl COO0.02.01.«MarTemaTHka» SABISETCI YacThIO
OCHOBHOHN NMPOQEeCCHOHAILHOMH 00pa3oBaTeIbHON MPOrpaMMbl MOATOTOBKH CHEIMAIKCTOB
cpeasero 3seHa B coorsercrBuH ¢ PI'OC mo cneumanbHocTH 43.02.15 IloBapckoe u
KOHIUTEPCKOE Aeo, ykpynHeHHo# rpymrsl 43.00.00 CepBuc U Typusm.

1.2. Mectro y4eOHOH IHCHHIVINHLI B CTPYKType OCHOBHO# mnpodeccnonaibHoi
oOpazoBate/iLbHOi Hporpammbl: YueOHas AuciMiiiiHa «MaremMaTuka» OTHOCHTCS K LMKy
NpOQUIBHBIX JUCIMILIUH 001e00pa30BaTeIbHON MOATOTOBKH.

1.3.lleqin m 3a1a4n y4eOHOH AHCHHIUIMHLI — TPeOOBAHHA K Pe3y/IbTATAM OCBOCHHS
yueOnoi AHCHANIHAbI

Conepxanue rmporpammsl «MareMaTUKa» HaNpaBICHO HA JOCTIDKEHUE CIICTYFONUX TENeH:
— obecrieyeHre CHOPMHUPOBAHHOCTH MPEICTABICHUI O CONHAIBHBIX, KYJIbTYPHBIX M
UCTOPUYECKNX (paKTOpax CTAHOBJICHUSA MaTEMaTHKHY;

— obecrieueHue CcpOPMHUPOBAHHOCTH  JIOTWYECKOIO, AITOPUTMUIECCKOTO u
MaTEMATUIECCKOTO MbIILICHHS,

- obecrieueHne CHOPMUPOBAHHOCTH YMEHWH NPUMEHATh HOJNYYEHHBIC 3HAHUSA TIPH
PELIEHNY pa3IMIHbIX 3a4a4;

= obecnieuenre CcOPMUPOBAHHOCTY TIPEACTaBICHWIT © MareMarTuke KakK 4acTH
001IeYEI0BEUECKOM KYIbTYPhI, YHUBEPCAILHOM S3b1 K€ HAYKH, TO3BOJISIONIEM OIMCHIBATH
Y M3y4aTh PeaJbHbBIE IPOLIECCH U SIBICHMUS.

OcpoeHue coaepxanna yueOHOH nucruiummHb «MaremaTtika» 00eCTeurnBacT JOCTIDKCHUE
CTYIACHTAMHU CIEAYIOIMX PE3YyIbTaTOB:

JIMYHOCTHBIX:

- c(OpMHPOBAHHOCTD TIPEACTABJICHUH O MATEMATHKE KaK YHUBEPCAILHOM S3bIKE HAYKMY,
CPEeACTBE MOACIMPOBAHUS SBJICHUH U NMPOLICCCOB, HICAX U METOJIAX MATEMATHKH,

b IOHHUMAHHC 3HAYHMOCTH MAaTEMATHKH [UId  HAyYHO-TEXHHUYECKOTO Iporpecca,
C)OPMHUPOBAHHOCTH OTHOLICHHS K MATEMATHKE KaK K 4acTH OOIEYeNOBeYeCKOM KYIbTYPEI

yepes 3HaKOMCTBO C UCTOPHEN PAa3BHTHSI MATCMATHKH, SBOJFOLMEI MaTeMATHIECKHX HICH;



- pa3BUTHE  JIOTMYECKOTO  MBIIUIEHHS,  TIPOCTPAHCTBEHHOTO  BOOOpayKEHMH,
AITOPUTMUYECKON KYJIBTYPHI, KPUTMYHOCTH MBHILICHHS HAa YpOBHE, HEOOXOIMMOM [UIA
Oynymeit npodeccHOHaNbHONH JEATENbHOCTH, JJIS NPOAOIBKEHUA o0pasoBaHud M
caMmo00pazoBaHus;

= OBJIAICHHE MareMarW4eCKUMHM 3HAHUSMH W YMCHHSIMH, HEOOXOIUMbBIMHA B
MIOBCEHEBHOMN JKW3HHW, JUIA OCBOCHHMS CMEXHBIX CCTECTBCHHO-HAYYHBIX JUCHMIUIMH U
JVMCIMIUIAH IIPO()eCCHOHANBHOTO IMKIA, IS TIONy4YeHus o0pa3oBaHus B O0NACTAX, HE
TpeOyronmx yriyO0IeHHO! MaTeMaTU4EeCKOM MOArOTOBKY,

= TOTOBHOCTb M CIIOCOOHOCTH K OOpa3sOBaHMIO, B TOM YHCIE CaMOOOpa3oBaHHIO, HA
NPOTSKEHNM BCEI ’KU3HM, CO3HATEBHOE OTHOMIEHWE K HENPEPHIBHOMY OOpPa30BaHHIO KaK
YCIOBMIO YCIEMIHON IPOo(hecCuoHanbHOI ¥ 00IMEeCTBEHHOM IeATEILHOCTH,

= TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTECIBHOM TBOPYECKONH H OTBETCTBEHHOM
JEATENBHOCTH,

- FOTOBHOCTh K KOJUICKTMBHOHM paloTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B
0o0pa3oBare/ibHOM, OOMIECTBEHHO MOJNE3HOM, y4JeOHO-HCCIEeNOBATENbCKOM, MPOEKTHOM U
JIPYTUX BUAAX ACATEIBHOCTH,

= OTHOLIEHHE K INPOQECCHOHATBHON [EATEIbHOCTH KakK BO3MOXXHOCTH y4acTHI B
PEIICHUM IMYHBIX, OOIECTBEHHbIX, TOCY AAPCTBEHHBIX, O0MIEHAIMOHATLHBIX MPOOIIeM;
MeTanpeIMeTHbIX:

- YMEHHE CaMOCTOSTENbHO ONpPEREHATh IEIM JESTENBPHOCTH U COCTABIATH ILIAHBI
ACATENILHOCTH; CAMOCTOATENBHO OCYIIECTBIAITh, KOHTPOJNUPOBATH M KOPPEKTHPOBAThH
ACATCIABHOCTL, UCIIOJIB30BaTh BCEC BO3MOXKHBIC PECYPChI AJIA JOCTHMKCHHA IIOCTABJICHHDBIX
LeNell ¥ peannu3aliu IUIaHOB ACATENbHOCTH, BBIOMPATh YCIECNIHBIE CTPATETUU B PA3IMYHBIX
CUTYaLAX;

o YMCHHE TPOAYKTHBHO OOINATBCS W B3aUMOJCHCTBOBATH B TPOIECCE COBMECTHOIM
NEATENbHOCTH, YYUTHIBATh IO3ULMM [PYTMX YYacTHHUKOB JEATENbHOCTH, 3(PdeKTUBHO
pazpemars KOHQIHUKTHI;

= BlIQJCHHAE HaABbIKAMHU II03HABATEIbHOM, y4eOHO-MCCNENOBATENHLCKOW M TIPOEKTHOM
JEATEJbHOCTH, HABBIKAMH Pa3peIieHmd MmpoOieM; CIoCOOHOCTP W TOTOBHOCTh K
CAMOCTOATEJIbHOMY IIOHCKY METOAOB DCHICHHA [MPAKTHYCCKUX 3a4ay, NPHMEHCHUIO

PasiIMIHbIX MCTOHNOB IO3HAHWA



— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSTENHHON WH(OPMAIHOHHO-TIO3HABATEILHOMN
ACATCIBHOCTH, BKIIOYas YMECHHE OPHEHTHPOBATLCS B PA3IMYHBIX UCTOYHHKAX HH(POpMALIWH,
KPUTHYECKH OLICHHMBATH M HHTEPHPETHPOBATH HHPOPMALMIO, MOJYyYaCMYyI0 H3 Pa3JIHYHBIX
VCTOYHHKOB;
- BJIAJICHUE A3BIKOBBIMM CPEACTBAMHU: YMEHHE SICHO, JIOTMMHO M TOYHO H3J1araTh CBOIO
TOYKY 3PEHHS, UCTIOJIB30BATh AZICKBATHBIC S3bIKOBbIE CPEACTBA;
= BIIQJICHUE HABBIKAMMU I103HABATENBHOM pe(IEKCMM KAaK OCO3HAHMSA COBEPINACMBIX
JNEUCTBHH W MBICIUTEABHEIX IPOIECCOB, HMX PE3YyNbTaTOB M OCHOBAHHUU, IPAHUI] CBOETO
3HAHUS W HE3HAHWS, HOBBIX [TO3HABATENBHBIX 3a1a4 U CPEACTB I UX AOCTHKCHUS,
= LENCYCTPEMJICHHOCT B TOWCKAX Y TPUHATUM PELICHMI, COO0Opa3sUTEILHOCTh WU
MHTYULMS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX TPE/CTABIEHUNM, CMOCOOHOCTh BOCTIPUHMMATH
KpacoTy ¥ FapMOHHIO MHUDA;

npeaAMeTHbIX:
- c(hOpMHUPOBAHHOCTD MPEACTABICHUI 0 MAaTEeMaTUKE KAK YacTU MHPOBOM KYJIbTYPHI H
MECTE MaTEMaTHKH B COBPEMEHHON LMBIIIM3AIMH, CIOCO0AX OMMCAHUS SBJICHUIA PeaTbHOIO
MHpPa Ha MAaTEMaTHYECKOM SI3bIKE;
- c(OpMUPOBAHHOCTH NMPEACTABICHUNA O MATEMAaTUYECKUX MOHSTUSMX KaK BAXKHEHIIHX
MaTCMaTHYCCKMX MOJEISAX, I[I03BOJIIOIMX ONUCHIBATh W U3Y4aTh Pa3HbIe IPOHECCH U
SBJICHUSA, TOHMMAHHAE BO3MOXKHOCTH AaKCHOMATHYECKOTO IIOCTPOSHUS MaTeMaTHIECKUX
TEOPHH,
— BJIQ/ICHUE METONAMHM 10Ka3aTeIbCTB M aJITOPHUTMOB PEIIEHVS], YMEHHE WX TPUMEHSTD,
MPOBOUTH TOKA3aTEIIHHBIE PACCYKICHNS B XO/Ie PEIIeHUs 3a0a4;
- BJIQJICHUC CTaHAAPTHBIMM NPUEMAMU PELUCHMS PAIMOHAJIBHBIX M HPPALMOHATBHBIX,
ITOKA3aTe/IbHBIX, CTEIICHHBIX, TPUTOHOMETPHUYCCKUX YPABHEHHH U HEPABEHCTB, MX CHCTEM,
UCTIONb30BAHME TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIE IS IIOWCKA IIyTH
pelieHus M WUIIOCTPaLUl pEeIICHUA YPAaBHECHUN 1 HEPABCHCTB,
- cHOpMHUPOBAHHOCTh MNPEACTABICHHNA 00 OCHOBHBIX IIOHATHAX MAaTEMaTHYECKOI0
aHaM3a M HX CBOWCTBAX, BJAJICHHEC YMEHHEM XapakKTepu30BaThb TIOBEICHHE (PYHKITHIA,
MCIIOJIB30BaHNE NONYYEHHBIX 3HAHWIM IS OITMCAHKMA M aHAIH3a PEATbHBIX 3aBUCUMOCTEA;
= BJIAJACHHE OCHOBHBIMH ITOHATHAMH O IUTIOCKHX H IPOCTPAHCTBCHHBIX I€OMETPHYICCKIX
¢urypax, Hx OCHOBHBIX CBOMCTBAaX; C(OPMHPOBAHHOCTh YMEHHS PAaCIIO3HABATH

reoMeTpudeckre GUrypbsl Ha depTekax, MOJENIX HW B pealbHOM MHpPE, IIPUMEHEHHE
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W3YYEHHBIX CBOHCTB reoMeTpudeckux Quryp m QopMyn Uis PEIEHUS T€OMETPHICCKHMX
38734 M 33434 C IIPAKTUYECKUM COAEPIKaHHEM;

= COOPMHPOBAHHOCTh IIPEACTABICHHH © MPOLECCAX M ABJICHHAX, HMEIOHINX
BEPOATHOCTHBIN XapakTep, CTAaTUCTHYCCKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUAPE, OCHOBHBIX
TIOHATUAX DJIEMCHTAPHOM TEOPMH BEpPOATHOCTEM, YMEHHI HaxOAUTh U OLECHUBATh
BEPOSTHOCTH HACTYIUICHHS COOBITHI B MPOCTEHINMX MPAKTHYCCKUX CUTYAIUSIX M OCHOBHBIE
XapakTEpUCTHUKY CIy4aiHBIX BEJIHUYVH,

— BIIQICHUC HABBIKAMH MCIIOJIB30BAHMA TOTOBBRIX KOMIIBIOTCPHBIX IIpOrpaMMm IIpH

pereHI: 3a/1a4.
Crynenr, ocsouBummii [IIICC3, momxen oGnamate o0mEME H NPodecCHOHATBHLIMHA

KOMNETEeHINAMH, BKJIIOYAIOMKUMU B €05 CIOCOOHOCTD!
OK 01. Beibupats cnocobbl pelueHus 3a8a4 npodeCCUOHANLHON AEATENBHOCTH, NPUMERVTENBHO K PA3NWUYHbIM

KOHTEeKCTaMm.

OK 02. OcyllecTBRsTb MNOUCK, aHan1M3 1 nHTepnpeTayumio nHopMaLum, HeobXoaUMON AnA BLINONHEHW 3ajay
NpogdeccoHasnbHON 4EeATEeNbHOCTI.

OK 03. MNnanupoears ¥ peanu3oBbiBaTb COGCTBEHHOE NPOHECCUOHANLHOE W NMHHOCTHOE pPa3sBuUTHE.

OK 04. PaBotaTh B KONMNEKTMBE 1 KOMaHae, 3PeKTUBHO B3aUMOLENCTBOBATE C KOMMEramy, PyKOBOACTBOM,
KNMeHTamu.

OK 05. OcyujecteisiTe YCTHYIO W MUCbMEHHYI0 KOMMYHWUKALMIO Ha rocyfapCTBEeHHOM f3blke C Y4eTOM
0COOEHHOCTEN COLMAaNnLHOTO U KYNBTYPHOTO KOHTEKCTA.

OK 06. MposBnAT: rpaXBaHCKO-NaTPUOTUYMECKYIO NO3ULIMI0, AEMOHCTPUPOBATL OCO3HAHHOE FMOBEAEHWE Ha
OCHOBE TPaAMLIMOHHbLIX 0BLLEYeNoBEYECKMX LIEHHOCTEN, MPUMEHSTb CTaHAAPTbl aHTUKOPPRYNLMOHHOO roseaeHus.
(B pea. Mpukasa MuHnpoceeeHua Poccun ot 17.12.2020 N 747)

OK 07. CoaeicTBOBaTh COXPaHEHUIO OKPYXaloWwel cpefbl, pecypcocOeperkeHunio, 3heKTUBHO AeiCTBOBATL B
YpE3BbIMAHBLIX CUTYALMSIX.

OK 08. Ucnonb3oeath CpeacTBa PUMUECKON KYNLTYPbLI ANA COXPAHEHUS WU YKPENNeHUn 300p0BbA B Npouecce
npodeccuoHanbHOW ASATENBHOCT K NoJAePXaHnAa HeobXoaMMOro YPOBHS (hrU3NYECKOW NOATroTOBNEHHOCTH.

0K 09. NcnonbaosaTtb MHMOPMaLMOHHBIE TEXHONOTMK B NMPOMECCHUOHASTBHOM NEATENLHOCTH.

OK 10. MNons3osarses npodeccnoHansHOR LOKYMEHTaUMer Ha roCyAapCTBEHHOM W MHOCTPaHHOM SI3bIKax.
(8 pea. Mpurkasa Muxnpoceeruehua Poccim ot 17.12.2020 N 747)

OK 11. Wcronb3osaTe 3HaHus nNO (OUHAHCOBOW IPamMOTHOCTW, MNAHWPOBATL MPEANPUHUMATENBLCKYH

AeATenbHOCTb B NpotheccrnoHansHon cdepe.
(B pea. MNpukasza Munnpoceewerna Poccum ot 17.12.2020 N 747)

1.4. Pexomenayemoe KOJIHIECTBO YaCOB HA 0CBOCHHE NPOTPaMMbl yueOHoii
AHCHHILTHHBI:
MaKCUMaILHOM yueOHol Harpy3ku 330 yaca, B TOM UHCIIE:

o0s3aTeNnsHOM ayauTopHoii yueGuoii narpysku odyuaromerocs 310 gaca
2. CTpyxrypa ¥ cogep:kanue o0meo0pa3oBaTebHOM AHCIHIIHHbI
2.1, O0bem quCHHNJMHLI H BHABLI y4eOHO#H padoTsi



Bup yueGnoii paGoTnl Obpem B
yacax

O6Bbem 00pa3oBaTe/ibHOI NPOrPaMMBbI ANCHMILIHHLI 330

B T.4.

OcHoBHOe cogepxanue 310

B T. 4.:

TEOpETHYCCKOE 00y eHne 112

NPAKTHYECKHE 3aHATHS 168

HpodeccronansHo-0pHEHTHPOBAHHOE COCPKAHNE (COAEPIRANUE NPHKIIAHOIO 26

MOAYJIH)

B T.4.:

TeopeTHYEeCKoe 00yueHHe

[PAKTHYECKHE 3AHATHS

CamocrosTenbHas pabora 20

HpomexkyTouHan aTTecTaiud (IKIamMeH) 4




HaumenoBanue pasnenos n tem | Coaepxanue yueOnoro marepuasa (0CHOBHOE H npodecCHOHAIBLHO- OpueHTHpOoBanHoe), | O0bem | @opmupyembie
J1abopaTopHbie U NPAaKTHYECKHe 3aHITHS, MPHKJIaIHONH MOAY/Ib (MIPH HAJTHYHH), 4acoB KOMIIeTeHIHH
Il 2 3 4
OcHoenoe cooepocanue
Pazgen 1. 18
IHoBTOpeHME Kypca MATEMATHKH
OCHOBHOH IIKOJIBL.
Tema 1.1, Copepxanue yaeOHOrO MaTepuana:
Heas u 3anaun matemaTaku npa | 1.1{ens u 3anauu MATEMaTHKH [TPH OCBOSHUH CIIELMATILHOCTH,
OCBOEHHH CIeUHAJILHOCTH, 2.bazoBble 3HaHUA H YMEHHA IO MATEMATHKE B IPODECCHOHAIBHOMN 1 B IOBCEAHEBHOM
NEATENBHOCTH 2
Tema 1.2, Coneprxanme yueOHOTO MaTepHana;
Ileneie i paHOHALHBIE MHCAA. | '] HarypansHbie U LeNble 1HCHA.
2.PaioHarnbHbie Yucna. ApuMeTHueCKUe OTIEpaIuy B MHOMKECTBE PAllHOHA/IBHBIX YHCE]L.
3.O0paienue neproauIecKuX Apodeii B 00bIKHOBEHHBIE.
4 ApudmeTHueckue NefCTBHA HA YUCTaMU.
5. JleiicTBUS HaJ IONOXKUTETBHBIMYA H OTPHIIATE)IEHBIMI YHCIAMH, C OOBIKHOBEHHLIMH Y 4

KECATHIHBIME RPOOSIMU.
6.JleficTBusi co cTeneHsAMH, (OPMYIIBI COKPALIEHHOTO YMHOMKEHMS.

KomOunupoBanHoe 3aHsATHE,




Tema 1.3.
JelicTBUTEIbHbIE YHCIA.

Coneprxanue yuebHoro Mateprania;

1. JlefictButenbHbie uncna. Moaynb AeHCTBATENLHOIO YHCIA.
2 JTpubmkeHue NefCTBUTENBHBIX YHCEN K KOHEUHBIM TECATHYHBIM JPO0sM.

KomOunupoBaHHoe 3aHATHE,

Tema 1.4.
IIpoueHTHbIE BLIMHCIEHHS B
npopeccHoOHAILHBIX 3a4a4aXx.

HpodeccnonaabHO-0pUEHTHPOBAHHOE COep:KaHue (COEePIRAHME NPHKIATHOIO MOXYJIN).

1.ITpocTeie 1 CIIOKHBIE POLEHTSL
2 IlponeHTHBIC BHIYHCICHHS B NPO(ECCHOHATIBHBIX 3a/1aUax

IpakTH4ueckoe 3anaTHE,

Temal.5s.
YpaBHeHUS U HEPABEHCTBA.

Cozepxanue yueOHOTO MaTepuala:

JIuHeHHbIE, KBagpaTHbIE, APOOHO-TNHENHbIE YPABHEHHS U HEPABEHCTBA.

HpaxTHueckoe 3ausaTHE.

Tema 1.6.
Pemenue 3ana4, Bxoauoii
KOHTPOJIb,

Cozep:xanue yyebHOTO MaTepuana:

1.Beraucenus v ripeodpazoBaHus.
2.YpaBHEHUS H HEPABEHCTBA.
3 I'eomeTprs Ha MJIOCKOCTH .

KomOuHupoBaHHOE 3aHATHE,

Konrtposbnasa pabora.

Pazpen 2,

Hpsameie H NJI0CKOCTH B
npocrpancTse. Koopaunare! u
BEKTOPb! B NPOCTPAHCTBE,

Tema 2.1,

OcHoOBHBI€ IOHSITHS
crepeoMerpun. Pacnonoxenne
NpPAMBIX H IJIOCKOCTEN,

Coaepxxanue yuebHOro MaTepuana:

1.AKCHOMBI, CTEPEOMETPHH U CJIEICTBHS U3 HHUX,
2.B3aumHOE pacnoioKeHUe IMpsSMbIX B IPOCTPAHCTBE.
3.TlapamrensHOCTB NPSMEIX B IPOCTPAHCTBE.

KoméunupoBaHHoOe 3aHATHE,

o

| Tema 2.2.

l Conepxanue yueOHOro MaTepuala:
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HapanieabHOCTh NPSIMbIX,
NpAMON H NIOCKOCTH,

1.IlapannenbHOCTh MPAMOM U TOCKOCTH.
2.I1apajnenpHOCTD TUIOCKOCTEH.

MJI0CKOCTEH, 3.CpoiicTBa napajulesIbHBIX [IOCKOCTEH.
KomOunupoBaHHoe 3aHATHE.
Tema 2.3. Coneprxanue yueOHOro Mareprana;

Terpasap u napasuiejienunes,.

1. Tetpasnp. Ceuenus teTpasipa IIIOCKOCTHIO.
2 ITapannenenunen. CeueHne napaieenunea1a mioCKOCTRIO,

KomOuunpoBaHHoe 3aHATHE,

Tema 2.4, llepueHIMKYIAPHOCTE
NPAMBIX H [VI0CKOCTEHH,

Copepxanue yuebHOro MaTepuaa:

1.ITpusHak nepnenauKyIsIPHOCTH IIPSAMOI U TIOCKOCTH.
2 IlepneHaukyasp u HaKJIOHHAS,
3.Yron Mexny npsMoii U IIOCKOCTBIO.

KomOuHupoBaHHoe 3aHATHE,

Tema 2.5,
Teopema o Tpex
nepueHAnKysipax.

Cozaepskatie yyeOHOTo MaTepHalia:

1. Teopema u Tpex nepreHauKyapax.
2.IleprieHOMKY ISP U HAKJIOHHAA,

KoMOuHuEPOBAHHOE 3aHATHE.

Tema 2.6. Ilepnenauky/isipanie
TLJIOCKOCTH,

Conepxanue yueOHOTO MaTepraa;

1. IsyrpasHsiit yroi.
2. IlepnieHaMKYISAPHBIE TUIOCKOCTH.
3.IlpusHak nepneHIuKyJISPHOCTH INIOCKOCTEH.

KomOnnupoBanHoe 3aHsTHE.

Tema 2.6,

IIpslele H IVIOCKOCTU B NPAKTHYCCKHX

IIpodeccHonabLHO-OPHEHTHPOBAHH O COTePKaHUE (COAEPKAHUE NPUKIAXHOIO MOIYJIst).
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3ajavax. 1.B3aumHOE pacronokKeHue MPsiMbIX B IPOCTPAHCTBE.
2 HapannensHOCTh NPSAMO# U IIOCKOCTH, MapauIENbHOCTD IOCKOCTEH, NePIeHIHKYIIPHOCTE
TLUIOCKOCTEH. 2
3.PacnonoxeHue NpAMBIX U INIOCKOCTEN B OKpYXKalomeM Mupe. (TIpUpoJie,
apXUTEKTYPE, TEXHUKE).
4.Pelenue npakTUKO-OPHEHTHPOBAHHBIX 3a]1a4.
HpaxkTH4yeckoe 3aHATHE.
Tema 2.7. Conepxanue yueOHOI0 MaTepHaa:
Pemenue 3aga4. IpsiMble U MJIOCKOCTH, 1. PacriosnioxxeHue NpsAMBIX U NIOCKOCTEH B pocTpadcTse. 2. [lepneHanKynapHOCTb U
KOOPIAMHATLI H BEKTOPbI B NapasuieNibHOCTh MPAMBIX U INIOCKOCTEH. 4
NPOCTPaHCTReE.
IIpakTHueckoe 3aHATHE.
KonTponsHnas pabora. 2
Paznen 3. 16
Kom0nuaropuxa,
Tema 3.1, Jlexuus.
INIEMEHTbl KOMOHHATOPHKH.
Conepxanue yuebHOr0 MaTepuara: 9
1.0OcHOBHbIE NOHATUS KOMOMHATOPHKH,
2 IlepecTaHOBKH, pa3MELLICHHS, COYETAHUS.
KomGuHupoBaHHOE 3aHATHE, 4
Tema 3.2, Jlexuus.
Bunom HeloTOHA M TPEYroIbHHK Cogepxanue yueOHOT0 MaTepuaa; 2
Hacxans. 1.®opmyna bunoma Hetotona. CeoiicTBa 6MHOMHANBHBIX KOY(QOULMEHTOB.
2.Tpeyronpuuk Ilackans.
KoM0HHHpPOBaHHOE 3aHATHE. 2
Tema3.3. IIpodeccHoHaIbHO-OPHEHTHPOBAHHOE cOAEPKaHUE (codep:kaHHEe IPHKIAAHOTO MOAYJIs).
3apavuu HA KOMOMHATOPHKY.
4

Pemenye npakTHKO-OpPUEHTHPOBAHHAIX 3a1a4.
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IIpakTveckoe 3aHATHE,

KonTtpoasHas padora.

Pazpen 4.
KoopanHaTtbl H BEKTOPbI.

18

Tema 4.1.

IpsiMoOyroJi-Has CHCTEMA KOOPAHHAT B
npocrpaHcTBe. BexTopnl B
HPOCTpPaHCTRE,

Jeknusa.

Conepxanue yaeOHOro MaTeprania;

IMpsiMoyronbHas CHCTEMA KOOPAWHAT B POCTPAHCTBE. BEKTOPSI B MPOCTPAHCTBE,

KomOnHupoBaHHOE 3aHATHE,

Coneprxanue yueOHOro MaTepuana:

1.@opMyIIBl pacCTOAHMS MEXIY ABYM#A TOYKAMH, YpaBHEHUE c(epsi, INTOCKOCTH U TIPIMOIA,
2.CrnoxeHne BEKTOPoB. Pa3moxeHne BEKTOpa MO HAITPABIICHHASM.

3. JleficTBus C BEKTOPAMHU, 32JaHHBIMH KOOPAHHATAMH.

4. Y MHOKEHUE BEKTOPA Ha YHCJIO.

Tema 4.2,
Cxansipsoe mpou3sBeaeHe BEKTOPOB.

Coneprxanue yueOHOro Marepuania;

1.Yron mesxxny Bexropamu [Ipoekiys BEKTOPA Ha OCh,
2.CxansipHoe IpoUu3BEISHHUE BEKTOPA.
3.HMcnonb3oBanKe KOOPAMHAT BEKTOPA TIPU PELICHAN MATEMATHYECKHX H NMPHK/IAAHBIX 3a/1a4.

Kom0urupoBaHHOe 3aHaTHE.

Tema 4.3, IlpakTHKO-0OpHEHTHPOBAHHBIE
3a/1a49H HA KOOPAHHATHOH NJI0CKOCTH,

IIpodeccnonaibHO-0PHEHTHPOBAHHOE COAEPIRAHUE (COMEPKAHUE TPUKJIATHOI0 MOXYJIA).

1. KoopaynaTtHas IHOCKOCTS.
2. BerauciieHre paccTosHUH U mmomaneil Ha MIOCKOCTH.
3. KonmuuecTBEHHBIE PACYETBI.

HpaKTH‘IECKOE 3aHATHE.

Tema 4.4,

Copepxanue yueOHOro MaTepuaia
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Pemenne 3agay. Koopaunare: u
BEKTOPBIL.

1. JlexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. 2. BEKTOPHI B 1TpoCcTpaHCTBE.
3.CnosxeHHe U BHIYMTAHUE BEKTOPOB. 4. YMHOXKEHHE BEKTOpPA HA YHCIIO.
5. KomnnaHapusie BeKTopsl,  6.CxalispHOE MPOU3BEAEHUE BEKTOPOB.

7 PaznoxeHue BEKTOpaA M0 TpeM HEKOMILIaHapHbIM BeKTopaM. IIpocTeiiiine 3anaun B KOOpAHHATAX.

8.KoopauHaTel BEKTOPA, PaCCTOSHHUE MEXIY TOUYKAMU, KOOPAUHATH CEPEIHHBI OTPE3KA, CKAIAPHOE 2
[POU3BEAEHUE BEKTOPOB B KOOPAHHATAX, YTOJI MEXKIY BEKTOPAMH, YTOJI MEXAY MPAMOM U
IUIOCKOCTBI0, YTOJl MEXKIY INIOCKOCTSIMU.
ITpaxkTH4eckoe 3anaTue.
KonrposbHuas pabora. Z
Pa3nen 5.
OcHOBBI TPUTrOHOMETPHH,
Tpuronomerpudeckne pyHKIHA. 36
Tema 5.1. Tpuronomerpuueckue ConepxaHue y4e0HOTO MaTepHrana;
(GYHKUMH POM3BOJILHOIO yrjia, YHCIa. 1.PaananHas Mepa yraa.
PaxuanHasi u rpagycHas Mepa yria. 2 IIoBOpOT TOYKH BOKPYT Hadasia KOOPAHHAT.
3.0mpenenenne cunyca, KOCHHYCa, TAHICHCa U KOTAHTeHCa.
4.3Haky CHHyCa, KOCUHYCa, TAHT'€HCA M KOTaHTeHCa [10 YETBEPTAM. 4
5.3aBHCHMOCTE MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJIHOTO U TOTO )K€ YIJIa .
KomOuHHpoBaHHOE 3aHsTHE.
Tema 5.2, CopeprxaHne yaeOHOr0 MaTepuaa;
OcHOBHBIE TPHTOHOMETPHYIECKHE 1. TpuroHOMeTpHUYECKUE TOXKIECTBA.
TOXIeCcTBA. PopmMy.JibI PHBEACHUS 2. CuHyc, KOCHHYC, TAHI'€HC H KOTAHT'€HC YTJIOB 0. H - (.
4

3.®opMynBI PHUBEIECHMUS,

KomOunuposanHoe 3ansTHe.

Tema 5.3.

Coneprkanue yaebHOro mMatepuana
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CuHyc, KOCHHYC, TAHF€HC CyMMBbI H 1. CymmMa 1 pasHocts cuHycoB. 2.CyMMa ¥ pa3HOCTb KOCHHYCOB.
pasHocTH ABYX yruos. CuHyc u kocuHyc | 3.CHHYC U KOCHHYC ABOHHOTO yria. 4.DopMyIsl HONOBHHHOIO YTJia.
ABOMHOr0 yria. ®opmy.sl noaosunsaore | 5.IIpeobpasoBaHus CyMMbI TPHMOHOMETPHYECKUX (YHKI(HIA B IPOU3BEAEHIES H [TPOM3BEICHHS B
yraa CyMMY.
6.BeIpaxkeHrEe TPUFOHOMETPUYECKUX HYHKUUI 9epe3 TAHTSHC MOJIOBUHHOTO apryMEHTa.
7 Ilpeobpa3oBanus MPOCTEHINNX TPUrOHOMETPUIECKUX BhIPAKEHHIH,

Kom0OuHMpoBaHHOE 3aHsITHE,

Tema 5.4, Conepacanue yaeOHOro MaTepHana ;
@yHKHUH, UX cBoiicTBa. Criocodn! 1.06nacts onpeneneHust 1 MHOXKECTBO 3HAYCHHM (DYHKIIHE.
3aganus pyHKmii, 2.YétHOCTh, HEUETHOCTD, MepuoguYHoCTh GyHkuuit. 3.CnocoOs 3aaanus GyHKIWIA,

KomOuHnpoBaHHoe 3aHATHE,

Tema 5.5, Tpuronomerpuueckue Conepacanue yueOHOT0 MaTepHaa:

yHKIHM, HX CBOACTBA W rpaduKH. 1. O61acTh OMpeeNeHUs 1 MHOJKECTBO 3HATCHHH TPUIOHOMETPHUECKHX (BYHKIIHH,
2. YETHOCTD, HEUETHOCTB, IIEPUOINYHOCTD TPUTOHOMETPHYUECKHK (PYHKIIHHA.
3.Cpoiicta u rpaduxu QyHKIMH y = COS X, y =Sin X, Y = tg X, y =cCtg X.

Kom0unupoBsanHoe 3aHsITHE.

Tema 5.6. Coneprxkanue yaeOHOr0 MaTepHana ;.
IIpeobpazoBanne rpadHKoB 1.Cxxarune ¥ pacTsDKeHUE rpa kOB TPUTOHOMETPHUSCKIX (YHKIWHA.
TPHATOHOMETPHYECKHX (Y HIKIHIA, 2 IlpeoGpazoBanme rpadMKoB TPUTOHOMETPHYECKUX ()Y HKLIHIA.
ITpakru4yeckoe 3aHsiTHE.

Tema 5.7, HpodeccHonanbHO-0pPHEHTHPOBAHH0E coAepkaHUue (Conep:kaHHe NPHKJIATHOI0 MOYJIA),
Onucanne Npon3BoACTBEHHBIX
NpPoIeccos ¢ OMOIMKBIO I'PaduKoB Hcnonb3oeanue CBOACTB TPUIOHOMETPUUECKUX (QPYHKLMH B TPOHECCHOHATBHBIX 3aJayaXx .
byHKIMit.

; IIpaxTH4ecKkoe 3aHATHE,
Tema 5.8, Conepxanue yaebHOro MaTepuaa:
OGpaTHBIe TPHIOHOMETPHRYECKHE O6partHble TpuroHoMeTpruueckue pyHximu. Mx cBoiicTea 1 rpaduku.
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pyHKIHU.

KomGuaupoBaHHoe 3aHATHE.

Tema 5.9, TpuronomerpuiecKne
YPaBHEHHUS U HepaBEHCTBA.

Copepxanue yueOHOro MaTepuarna;

1.¥YpaBHenue cos X = a. YpaBHEHUE Sin X = a. YpaBHEH#He tg X = a, ctg X = a.
2 PenreHne TPUTOHOMETPHYECKHUX YPABHEHHH OCHOBHBIX TUIIOB: MPOCTSHIIINE TPHTOHOMETPHUYECKHE

YPABHEHUA, CBOIAMMECH K KBaIPATHBIM, PEIIAacMbIe Pa3jIoKeHHEM Ha MHOXKHMTENY, ONHOPOIHEIE, 8

IpocTeiinine TPUTOHOMETPHYECKHE HEPABCHCTBA.

KomOuHNpOBaHHOE 3aHATHE.
Tema 5.10. Coneprkanue yaeOHOTO MaTepHaa:
CucreMbl TPHTOHOMETPHYECKHX 5 = 2
R CrcTeMbl NPOCTEHINX TPUTOHOMETPHUYECKUX YPABHEHUIA .

KoMOuHHpOBaHHOE 3aHATHE.
Tema 3.11. Copepxanue yueOHOTO MaTepuana;
Pewrenne 3a124.0CHOBEI 1.IIpeoGpasoBanue TPHIOHOMETPHUYECKHX BLIPAKEHHH.
TPHrOHOMETPHH. TPHIOHOMETPHYECKHE | ) PejieHne TPUrOHOMETPUYECKHX YPABHEHMI H HEDABEHCTB B TOM YHCIE C HCTIONb30BAHHEM 2
pynKunH. CBOMCTB (yHKUMIL.

HpaxkTHueckoe 3aHATHE,

Kontpoasuas paGora. 2
Pazaea 6. 10
KomniexcHbie ynciia.
Tema 6.1, Copepxanue yueOHOro MaTepuana:
KomnaexcHbie yncia. 1. ITonsTHE KOMITIEKCHOTO YUACTIA.

2.ConpsbKeHHBIE KOMILIEKCHBIE YUCA, MOYJIb U ApTYMEHT KOMIUIEKCHOTO YHCJIa.

3.®@opma 3amIcH KOMILIEKCHOTO YHCia (TeOMETPUYECKas, TPHTOHOMETPHUYICCKas, anrebpanieckas),

4. Apudmerrdeckue HeHCTBHI C KOMIIEKCHBIMU YHCTIEMH. 4

KomGuHnpoBaHHoe 3aHsTHE,
Tema 6.2. Conepxanue yaeOHOro MaTepuara:

4

IIpumMeHeH e KOMILIEKCHBIX YHCEJL.

1.BeImojiHeHue pacyeToB C MOMOIIBI) KOMIUIEKCHBIX YHCE.
2 TIpumMepsl UCTIONB30BAHUSA KOMILIEKCHBIX YHCEI.
IIpakTH4Yeckoe 3aHATHE.
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KontpoabHas pabora.

Paznen 7. 18

®DyHKUHY | rpadUKH.

Tema 7.1, Coneprxanue yueOHOTO MaTepHaia;

Crenennan ¢gynkuus, ee CBOHCTBA U 1. Tlonarue xopHS n-0ii cTeNeHU U3 NEHCTBATEIFHOTO YHCIIA.

rpagux. 2. OYHKIHN y = VX N HX CBONCTBA ¥ rpauK. 4
3. CaoticTBa KOpHS N-0¥ CTCIICHH.
Kom0uHHpOBaHHOE 3aHATHE.

Tema 7.2.11peoOpa3oBanne Boipaxenuii ¢ | Conepxanne yue0HOro MaTtepuaa.

KOPHSAMH N-0ii CTENeHH, IpeoGpa3oBanue HPPaALMOHAIBHBIX BHIPAKEHHUIL,
Kom0nHupoBaHHoe 3aHaTHE, é

Tema 7.3.CBoiicTBa cTenenu ¢ Conepxanue yueOHOTO Marepuaa;

PAIHOHANBHBIM U J1eiiCTBHTE/IbLHBIM 1 Tlonsatue cTeneHu ¢ N0OBIM palOHAIBHBIM [TOKA3aTENEM.

NoKa3aTe s MH, 2. Crenennbie (yHKUWH, UX CBOUCTBA ¥ rpaduky, 2
KoMOnHUpOBaHHOE 3aHATHE.

Tema 7.4. Conep:xanie yueOHOTO MaTepuana;

Penrenne HPpauMoHaIbHBIX ypaBHeHHi | | PapHOCKHILHOCTS MPPALHOHABHBIX ypaBHEHMH U HEPABECHCTB.

H HEPaBEHCTB. 2. MeToabl UX PEIICHUA. 6
3.Pemienue uppaltioHaNbHbIX YPaBHEHUH U HEPABEHCTB,
KomOuHupoBanHoe 3aHsITHE,

Tema 7.5, Copepxanue yueOHOro MaTepuaia.

Crenenn 1 kopuu. Ctenennas pyukuus. | 1.Onpeaenenue cTeneHHoN GyHKLIHH,
2.Hcrnonb3oBaHUE €€ CBOWCTB IPU PELICHNH YPaBHEHHIT H HEPABEHCTB e
Konrtpoasuas padora.

Pazgen 8.

18

Hoxa3arenbHan pyHKUHS,

Pazgen 8.1,

Copepxanne yaeOHOIo MaTepuana:
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IMoxazaTenbhas QyHKIHS, ee CBOICTBA.

1.Crenens ¢ MpoU3BOABHBIM ACHCTBUTEIBHBIM OKA3ATENEM.

2. OnpeneneHue MoKa3aTenbHOi QPYHKINY, ee CBOHCTBa U rpaduk.
3.3HaKOMCTBO € MIPUMEHEHUEM TIOKA3aTENBHOH QYHKIINH.

4 PelieHue TIOKa3aTeNbHBIX YPABHEHUH (DYHKIIMOHAIBHOrpa)UYECKUM METOIOM.

KomOuHupoBaHHoe 3aHATHE.

Tema 8.2.
Pemenne noxazaresnbHbIX ypaBHEHHIA H
HEPaBeHCTB,

ConepxaHue yaebHOT0 MaTepraia:

1. PemreHue nokasaTenbHBIX YPABHEHHI METOIOM YpaBHUBAHHUS M10Ka3aTeiei, METOI0OM BBEIICHHA
HOBOH nepeMeHHOM, PyHKUMOHAIBHO-T"PA(HUECKIM METOLOM.
2.Pemenne noka3aTeNbHbIX HCPABEHCTB,

IIpakTH4YeCcKOE 3aHATHE,

Tema 8.3,
CHcTeMBl IOKA33aTENILHBIX YPABHEHMIA,

ConepkaHue yueOHOro MaTepuaa;

Permnenue cucteM Nokasare/IbHbIX YpaBHEHMIL.

KomM0uH1poBaHHOE 3aHATHE.

Tema 8.4.
Pemenue 3aaa4. [loxazarennHas

dpyHxnus.

ConepxaHue yueOHOro MaTepraia;

1. Pewienue nokasaTesibHBIX YpaBHEHHUH METOIOM YpaBHUBAHUS IOKA3aTENEH U METOJOM BBEISHUS
HOBOH NEPEMEHHOMH.
2. PemieHune nokazarenbHbIX HEPABEHCTB.

KonTponbHuas paGora.

Pa3znen 9.
Jlorapagmbi. Jlorapugmuueckas
bynxumsi.

24

Tema 9.1,
Jlorapudpmuueckue uueia. JdecssTHaHbIi
H HATypaJbHbIA Jorapumbl, HHCIO0 €,

Copxepxanie yueOHOIO MaTepHana:

1.Jlorapu¢m amcna.
2. JlecaTMuHBIH U HATYPAJIBHBIN JTOrapHu(Mbl, YHCIIO €,

KomMOHHHpPOBAHHOE 3aHATHE.

Tema 9.2,
CaoiicrBa Jorapupmon. Onepanus
JorapupmMupoBaHus.

Cozepxanne yueGHOro Matepuaia:

1.CroiicTBa morapudmon. 2.Onepanus JOrapuPMHPOBAHUS.

KomOnHupoBanHOe 3aHATHE.

Tema 9.3, Jlorapupmuyeckas pyRKUHS,
€e cBoicTBA,

Coaepxanue yueOHOr0 Matepuana;

Jlorapudmuaeckas GyHKLHS 1 €€ CBOHCTBRA.
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Kom0ununpoBanHoe 3aHsiTHE.

Tema 9.4,

Pemienne JorapugMuyecKux ypaBHEHHUI

1 HEPaBEHCTB.

Coneprxanue yueOHOro Marepuana:

1.ITonstue norapudmudeckoro ypapHeHus. 2.Onepanys noTeHIMPOBAHUS.

3.Tpu OCHOBHBIX METOJIA PEIICHUS TOTapu(MHUYECKHX YpaBHEHNH, (PyHKIHNOHATBHO-TpadHIeCKUi,
METOJ NOTSHIMPOBAHMS, METO | BBEIEHHS HOBOI IEPEMEHHOI.

4. Jlorapu(pMuuecKkue HEPaBEHCTBA.

KoMO0uHMpOBaHHOE 3aHATHE.

Tema 9.5,
Cuctembl J10rapupmMu4ecKax
ypaBHEHH I,

Coneprxanue yuebHOro MaTeprana;

1.ANropuT™M pELIEHUS CHCTEMBI YPABHECHHH.
2.PaBHOCHJIBHOCTS JIOTapU(PMITUECKUX YpaBHEHHUH 1 HEPABEHCTB.

KomO6uHupoBaHHOE 3aHATHE.

Tema 9.6.
Jlorapugmsl B npupoae ¥ TEXHHKE

IpodeccHOHANBHO-OPHEHTUPOBAHHOE CooepKaHUe (CoAeP:KaHHe MPHKJIATHOI0 MORYIsI).

1. ITpumenenve norapudma.2. JJorapupMudeckas Crivpaib B IPHPOIE.
3.Ee maTtemMaTH4ecKue CBOHCTBA.

HpaxTHueckoe 3aHsiTHE,

Tema 9.7.
Pemenue 3aga4. Jlorapudgmol.
Jlorapudmuueckas GpyHKUUA.

Copeprxanue yueOHOro Marepuana:

1. Jlorapudmuueckas GyHKLIUS.
2.Peluenue NpocTeInX JIorapu(pMU4ECKUX YPaBHEHHH.

KonTposbnag padora,

Pazpen 10. 38

MHoOrorpaHHHKH H TeJIa BpalIeHH.

Tema 10.1, Conepoxanne yaeOHOro Marepuaia:

BepmnHbl, pedpa, rpaHu 1.TloHaTre MHOTOrpaHHKKa. 2. Ero 3neMeHThI: BEPIUUHLL, pebpa, rpaHH.

MHOrorpaHHHKa. 3. Munaronans. 4.CeyeHue. 5.BpINyKiible ¥ HEBBITYK/bIC MHOTOIPAHHUKH. 2
KoMOunHupoBaHHOE 3aHSTHE.

Tema 10.2. Coxepaxanue yaeOHOIro MaTepuana:

Hpusma, ee cocTaBIsAIOWIHE, CEYCHHE, 1. Iloustre npu3mel.2. Ee ocHoBaHMSA ¥ OOKOBBIE I'PaHM.

Hpamas u npaBuIbLHas MPU3IMEL. 3.Beicota npusmel. 4.JIpsmas u HaknoHHas NpU3Ma.
5. IpasunbHas npusMa.6.CeueHue npu3Mbl. 2

KomOuHHpOBaHHOE 3aHATHE.
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Tema 10.3.
Hapaanenenunen, ky6. Ceuenne kyoa,
napaJjigesienunesa,

ConepxaHue yueOHOro MaTepHana;

1.ITapannesenumnen, cBo¥cTBa NPIMOYTOJIBHOIO ApaUIesenunena, Kyo.
2.Ceuenue Ky0a, mapaiienenuresa.

Kom6uHupoBaHHoe 3aHSTHE.

Tema 10.4.

Hupamuaa, ee COCTABISIOUWIHE, CEUCHHUE,
IIpaBniabHas nupaMuia. YcedenHas:
MApaMHAAA,

CozneprkaHue yu4ebHOr0 MaTepHralia;

1.Ilupamuna u ee anemeHTsl. 2.CeueHHUE THPAMUIBL.
3. IlpaBunbHas mupaMuna. 4. YcedeHHas MHPaMHIA.

KomOuHHpoBaHHOE 3aHATHE.

Tema 10.5.
BoxoBas n no.iHasi NIOBEPXHOCTH
NPH3MBEI, TMPAMHIbIL.

Conepxxanve yuebHOro marepuana:

[Tnomans 60KOBOH M IMONHOH MOBEPXHOCTH IIPH3MBI, THPAMUIBI,

KomGnuupoBaHHoe 3aHsITHE,

Tema 10.7.
Hpnmepsb! cuMmMeTpwii B npodeccu.

I podeccnonaIbHO-0PHEHTHPOBAHHOE CodepKaHUE (COAEePIKAHHE PUKIATHOTO MOIYJIs)

CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHKE, B ObITY.

HpaxTHueckoe 3aHATHE,

Tema 10.8.
IIpaBuibHble MHOTOTPAHHMKH, HX
CBOICTBA.

ConepxaHue yueOHOTO MaTepuana;

1 IToHsiTve npaBUIbHONO MHOTOTPaHHHKA.
2.CpoiicTBa NpaBIIIBHBIX MHOTOTPaHHHKOB.

Hpalcruqecxoe 3aHATHE.

Tema 10.9.Ilununap, ero
cocrapjsiomue. Cedenne WHINHAPA.

Conepxanue yueGHOFO MaTepuaia;

1 IlunuHnp v ero 3IeMeHThL
2.Ceyenne UunUHAPA (aparieTbHOE OCHOBAHUIO H OCH).
3.Pa3sBepTka mwiMBapa.

KoMO0unHHpoBaHHOE 3aHsATHE.

Tema 10,10,
Kounye, ero cocrasasiroiine. Ceuenue
KOHYCa.

Conepxanue yueOHOro Marepuania;

1.KoHyC U ero aneMeHThI.

2. Ceuenue koHyca (mapasieabHOe OCHOBaHHIO U MPOXO/SIIEe YePe3 BEPIIMHY ), KOHHYECKHE
CCUEHUS.

3.Pa3BepTka KoHYycCA.
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KomOnHupoBanHoe 3aHsTHE.

Tema 10.11.
YceueHHbIH KoHyC. CeyeHue yceuen-
HOI'0 KOHYyCA.

Cogeprxanue yueOHOTO MaTepHaa:

1. YcedenHsIH KOHYC.

2.Ero o6pa3yromas 1 BeICOTA.
3.CegeHue yCEUEHHOIO KOHYCA.

KomOuHNpoBaHHOE 3aHATHE.

Tema 10.12,
Ilap u cdepa, HX ceyeHHs.

CogmeprxaHue yaeOHOr0 MaTepHaa:

1. [lIap u cdepa.
2.B3auMHoe pacronokeHue chephl U MI0CKOCTH.
3.Ceuenue wapa, chepsl.

KomMOuHupOBaHHOE 3aHATHE.

Tema 10.13,
onarue 006 o6neme Teaa. OTHoulenne
00beMOB 0 J00HBIX TEJl.

Conepsxanue yueOHOr0 MaTepuana:

1.IToustre 06 o6neme Tena. 2. O0beM Kyba 1 MPAMOYrobHOTO NapaslIe/ICIUIIE a.
3.00neM npusMmsel ¥ MHApa. 4.0OTHOMEHKE 00BEMOB NOZOOHBIX TEI.
5.T'eoMeTpudecKuii CMbIC] OIPEACIUTEN 3-T0 OPAAKA.




Kom0OunnpoBanHoe 3aHsTHE.

Tema 10.14,
O0neMblI 1 IUIOLIAAH TOBEPXHOCTEMR
TeJl.

Coznepxanue yaeOHOr0 MaTepHaa;

1.06BeMel mupamune! 1 kouyca, 2.06beM mapa. 3.Ilnomanu nosepxHocTeil Ten.

Kom0unupoBanHoe 3aHsITHE.

Tema 10.15.
KomOunanum MHOrOrpaHHHKOB U TeJI
BpalleHus.

Conepkanue yuyebHOro mMaTeprana:

KombuHaLM reOMETPUHECKHIX TE.

IIpakTHYECKOE 3aHATHE.

| Tema 10.16

Copepxanue yueGHOro MaTepuana:
akes ]

I'eomeTpHyeckne KOMOHHALMH HA
npaKTHKE,

Hcnonbs3osanue KOMOMHALMI MHOI'OI'DAHHUKOB # TECJI BPaICHU B IIPAKTHKO-OPUEHTHPOBAHHBIX 34~
aadax.

HpaxkTHYyeckoe 3aHATHE.




Tema 10.17.

Conepxanue yueOHOTO MaTepraa;

Pemenne 3axat4. MHOrorpanHuK u O6BEMBI ¥ TIOIAMH TOBEPXHOCTH MHOIOTPAHHHMKOB H TeJ BPAILEHHS. 2
TEJIa BPaLEHHS.
KonTpoabnas pabora.
Pa3pgen 11,
HpousBosnast pyHKuuHU, ee 18
NpUMeHeHHE
Tema 11.1. Conepxanue yueOHOro mMarepuaa.
Honsitue npoussoaHoii. Gopmyast u 1.Onpenenenye YNCI0BOMH IOCIEIOBATENBHOCTH U CIIOCOOBI €€ 3aIaHNs.
npasuIa A depeHnnposaHus 2.CBolCTBA YUCIIOBBIX MOCEI0BATENLHOCTEH.
3.0OnpeneneHue mpenena nocae0BaTe/IbHOCTH.
4 Bpr4ucieHne npeaenos nocaeaoBaTe/IbHOCTEN.
5.Hpenen ¢pynxuun Ha 6eckoneunocty.  6.IIpenen dyHkmu B TOUKe.
7 Ipupaienue aprymenra. 8.Ilpupaiienne GyHximm.
9.0npeneneHue npou3BoAHo#. 10.ANropuT™M OTHICKAHHA MTPOU3BOAHOIM
Kom0unnpoBaHnoe 3aHsiTHe.
Tema 11.2, Conepxanne yueOHOT0 MaTepuana
Hpoussoanas creneHHoii IpaBuna muddepeHMpoOBaHHs CTENECHHON (QYHKIHH. 2
byHKuMH. ITpousBonHas CiioXHBIX QyHKLIHA
Kom6nHupoBanHoe 3aHsaTHE,
Tema 11.3. Coneprkanne yueOHOrO MaTepuana:
IIpou3BoaHBIE CyMMBbI, PA3HOCTH 1. ®opmyisl guddepeHImpoBaHus.
NPOH3BENEHMsT, JACTHOrO. 2 Ilpasuna pudpepeHIHPOBAHUA. 6
KomO0ununpoBsanHoe 3aHsiTHE,
Tema 11.4, Conepxanue yueOHOTO MaTepuana;
Hpoussoansie | .OnpeneneHue cnoxHOH (yHKIUM.
4

TPHTOHOMETpHUYeCKHX QPyHKIH,
Hpouspoanas cJiokHON GyHKIHH,

2 IlpousBogHas TPUIOHOMETPHYCCKUX (YHKLHIA.
3.IIpousBonHas caoxHOM (YHKIMU

Kom0uHHpoBaHHOE 3aHATHE,
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Tema 11.5.
IIpon3BoaHkBIe HEKOTOPBIX
IEMEHTAPHBIX QyHKINIA,

Conepxanue yaeOHOro MaTepHana;

1.OnpenencHue 31eMeHTAPHBIX (PYHKIMIA.
2.®opMyJibl TPOU3BOAHON MOKA3ATEIBHOM, TOrapu)MHICCKOM 1 TPUTOHOMETPHUIECKOH DYHKIHIA,

Kom0unupoBaHHOe 3aHSTHE,

Tema 11.6.
Pemrenue 3ana4. llpoussoanas
(pynKumH, ee npIMeHeHUeE,

Conepxanne yueOHOro MaTepraa;

1.®@opmyns! u npasmia guGdepeHIpoBaHusL.,
2.UccnexoBanne GyHKIUHA ¢ MOMOIIBIO TPOM3BOIHOM.
3. Hanboneliiee ¥ HauMeHbLIee 3HAUCHHS (YHKLAN .

Konrpoashan pa6ora.

Pazpen 12. 2L
HuTerpaJ u ero npuMeHeHue.
Tema 12.1. Conepxanue yueOHOro Matepuana:
HepBoobpa3Hast. 1.TleproobpasHas. 6
2. IlpaBuna HaXOXICHHSA NEPBOOOPASHBIX,
KomOuHHpOBaHHOE 3aHATHE,
Tema 12.2, Copepxanue yuebHOr0 MaTepuana;

Haomans kKpuBoMHeEHHOH

TpaneuMu u uaTerpaJ. ®opmyaa

HrioroHa - Jleiitonaunua.

1. Kpusonuneiinas tpanenms. [1nomanp KpUBONUHEHHOM Tpanenyy.
2.0npenencHHbli MHTETpaT,
3.®opmyina Herorona— Jlelionuma.

KomMOnHupoBaHHOE 3aHSITHE,

Tema 12.3.
Heonpenenennslii u
onpexe/ieHHbIA HHTErPaIbI

Coaepxanue yueOHOro MaTepuana:

[Tonsatue HEOIIPEACICHHOTO HHTErpaia.

KomMOuHHpOBaAHHOE 3aHATHE,

(2]

Tema 12.4,

IousiTne 06 onpene/leHHOM
HHTErpajie Kak mjiomanu
KPUBOJIMHERHOI Tpanenumn.

Cojepxanne yueOHOro MaTeprana;

I'eoMeTpHYECKIH CMBICIT ONIPEAEIICHHOTO MHTErpaa.

KoMGunupoBaHHoe 3aHATHE,

Tema 12.5,
OnpeneneHHsiit MATErpaj B

HpodeccroHa/ILHO-OPHEHTHPOBAHHOE COAepKaHue (COAePKAHHE PHKJIATHOTO MOAYJIs1).
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KH3HHU, 1.T'eometpuyeckuii CMBICI ONPENEICHHOI0 HHTErpaia.
2.®opmyna Helotona - Jleiibnmua.
3.Pemenue 3a1a4 Ha IPUMEHEHHE HHTETPaJia ISl BRIYUCTCHNS (PU3MUECKIX BEIWYHH U IIIOMaIe,
IpakTayeckoe 3aHATHE.

Tema 12.6. Copepxanue yueOHOro MaTepHasa;

Pemenne 3apa4. IlepBooGpaszuan
(pyHKIHH, ee TPUMEHEHHE,

1.Ilepeoobpa3sHas hyHKImH.
2. IlpaBuita HaXOXOEHUS TIEPBOOOPA3HBIX.
3 Ee npuMeHeHHUe.

Konrtpoasuas pabora.

Paznpen 13.
D/1eMeHTBI CTATHCTHKH U TEOPHH 12
BEPOSATHOCTEI.
Tema 13.1. Conepxxanue yueOHOrO MaTepHana:
AuckperHas cay4ainas 1.Bums! ciaydaiiibix senndud, 2. OnpeneneHue JUCKPETHON CIyualiHoM BETHIHMHBIL. 4
BENMIINHA,IAKOH) ¢e 3.3aKoH pacrpeae/IeHus TUCKPETHOH CydaiHOi BETMUMHBI,
PACHPENCREHMAN: 4, Ee uMCIOBbIE XaPaKTEPUCTUKH,
Kom6nnupoBanHoe 3ansTHE.
Tema 13.2. Coneprkanue yueOHOTO MaTepHaia;
3aga4uu maTemaTHuecKoii 1.BapuarsoHHbIH psi.
CTaTHCTHKH. 2 Ilomiron 4acToT ¥ FHCTOrpaMMa. 4
3.CraTucTUYECKHNE XapaKTEPHCTHKY PAAa HAO/I01aeMbIX JaHHBIX.
Kom0unnpoBaHHoe 3aHsTHE.
Tema 13.3. IIpodeccnonaibHO-0PHEHTHPOBAHHOE COAePRaHie (CoaepRaHue NPUKJIATHONO MOXYIS).

CocraBienne TabJjun ¥ AHATPaAMM
Ha NpPaKTHKe.

1.IlepBuunas 00paboTKa CTATHCTHYECKHUX JAHHBIX,
2.I'padmueckoe Mx mpeacTaBlICHUE.
3.Haxoxnenue cpeqHux XapaKTepUCTHK, HAGII0MaeMBIX JAHHBIX.

HpaxkTuyeckoe 3aHsITHE,
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Paznen 14,
YpaBHeHHS U HEPaBEHCTBA.

20

Tema 14.1.
PaBHOCHJABHOCTH YpaBHEHUIT H
HepaBeHCTEB, O0IHEe METOABI

Conepxanue yueGHOro MaTepuana;

1.PaBHOCHIBHOCTD YpaBHEHHMH U HEpaBeHCTB. OnpeReneHus.
2. OCHOBHBIE TEOPEMBI PABHOCUITEHBIX TIEPEXONAX B YPaBHEHUSIX M HEPABEHCTBAX.

REIICHTS, 3. O6mme MeTOAbI PEHICHUS YPaBHEHUA: IEPEXO OT PABEHCTBA (PYHKIIMI K PaBEHCTBY ApPTYMEHTOB IS 2
MOHOTOHHBIX (PYHKIHI, METO Pa3IOKSHUS Ha MHOMKHTEIH, METOJT BBEIEHHA HOBOH IEPEMEHHOT,
byHKIIHOHATEHO-TpadUUECKUil METOI.

KomOunupoBaHHoe 3aHATHE,

Tema 14.2. Copepixanne yueOHOro MaTepuara;

I'paduueckuii meron perueHust 1.061upme MeTonbl peleHns HePaBEHCTB: MEPEX0A 0T CPABHEHUS 3HaUYEHUH (PYHKLMHA K CPABHEHHUIO

YPaBHEHHIi, HEPABEHCTB, 3HAYECHHH apryMeHTOB i1 MOHOTOHHEBIX (PYHKIMH, METO/ MHTEPBAIOB, QYHKIHOHAIBHO-TpaduYecKiii

METOXA. 4
2.I'paduueckuii METOR peLIeHUs YPaRHEHUN 1 HEPABEHCTB.
KoMGuHHpOBaHHOE 3aHATHE,

Tema 14.3. Conepxanue y4eOHOr0 MaTepHaa:

VYpaBHeHHS ¥ HEPABEHCTBA C 1.Onpencienne MoKy,

MIOAYREME, 2. PackpeITHe MOy TIO OMPENENEHHUIO.

3. TIpocreiiime ypaBHEHNUS U HEPABEHCTBA C MOAYIIEM. A
4 IlpuMeHeHHE paBHOCHIIbHbIX NMEPEXO0B B ONPEACICHHbIX TUTIAX YPABHEHUH U HEPABEHCTB ©

MOIyJIEM.

KomGunnpoBaHHoe 3aHSTHE,

Tema 14.4. Comepxanue yueOHOT0 MaTepHaia.

YpaBHeHUs H HEPABEHCTBA € 1.3HaKOMCTBO C MapaMeTpoOM.

6

napaMeTpaMu.

2. Ipocteitimue ypaBHEHUS i HEPABEHCTBA C ITAPAMETPOM.

Kom6unupoBaHHoe 3aHsITHE,

Tema 14.6,

Cozep:xanue yueOHOro MaTepuana:
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Pemenne 3aqa4. YpaBHeHHS H 1.00mue MeToAbl pelieHns YpapHEHHH.
HEpaBEHCTBA. 2.YpaBHEHUA M HEPABEHCTBA C MOJYJIEM U C NapaMETPaMH, 2

IIpakTH4deckoe 3aHsTHE.

CamocrositenpHasi paGoTa 20

Hpomexyrounas atrecTanus (JK3ameH):

Bceero: 310
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3. YCJAOBUA PEATM3AIAA YUEBHOI
JUCIHHATIIIAHBL
3.1 MatepuanbpHO-TEXHHYECKOE o0ecneucHHe
Hna peannsaunn yueOHOM INCUMNNMHBI KMECTCH KaOHMHET
«MaTemaTakHy. BKOTOPOM obecneyeH csoboHbi focTyn B UHTEpHET.
Kabuuer YAOBJIETBOPSICT BCEM TpC6OBaHHS[M CaﬁmapHo- SMUACMHAOIIOTHYCCKUX ITPABUIT A
HopmatuoB ( CanlluH 2.4.2. Ne178-02).

— II0 KOIMYECTBY 00yUaronpuxcs;
~ pabouee MECTO MPEIONABATE]IS,
KOMIUIEKT yueOHO-HarnsHex O00pyAoBaHue yueOHOro kabuHera:
— MOCafo4Hbie MecTa nocobuit mo gucumiumHe. TeXHMIeCKHe
CpeAcTBa O0YUCHHS:
— KOMIBIOTEP C MMIICH3MOHHBIM TIPOrPaMMHBIM 00yYEHUEM;

-MYJBTHMEHA-TIPOEKTOP

3.2 HndopmanuonHoe obecnedeHne 00yueHus

OCHOBHBIE HCTOYHHKHU
1. boromonos H. B. Marematuka: Yuebn0e nocobue ma ccysos ,/H. B.

Boromonog, I1L. 1. CamolineHko . - 5 - ¢ usganue , crepeorunsoe . - M.: Jipoda
2019.- 395 ¢.

2. AnreOpa u Havana apaymsa: Yuebnuk ana 10-11 xnaccos 00pasoBarebHBIX
yupexaenuit /I A. Anumos, JO.M. Kondrun, 10.B. u ap.- usnanue - [Tpocseienue,
2021. - 464 c.

3. T'eometpus. 10-11 knaccsl: YueOuuk Ayt 00pa30oBaTeIbHBIX YIpexKAeHMAN 6a30BbIH 1
nipo¢unbHb yposHn./TTon penaximeii Aranacanall.C. Mllpocsewenue, 2021.-255
C.

4. Mypasun I'. K. Anrebpa u sHavana ananmza: Yue6uuk ams 10-11 kimaccos
o0pa3oBarenbHBIX yupeskaenuii- M.: Jlpoda 2020.- 285 c.

5. 5.bammaxoB M U Anre0Opa u navana ananusa,l 'comerpus YueOuuk 10-11xkn. -2020r

JlonmoJiHUTENbHBIE HCTOYHHUKH

1. boromonos H. B. IlpakTudeckue 3aHaTHs [0 MaTeMaTuke: Y4eOHoe mocobue s
ccy3on./H.B. boromonos. - 4 - € usnanue, crepeoTunHoe. - M.: Bricinas mkona,
1997 .-495 ¢

2. boromonos H. B. CoopHHK quaakTuuecKux 3aaHHii 0 MATCMATHKE. ;| Y ueOHO0E
nocobue g ceysor ,/H. B. Boromonog, JL.IO. Cepruenxo. - 2-
u3ganue,crepeotuninoe.-M. . poda, 2006.-236 c.

3. Boromoros H. B. Cbopruk 3ana4 mo MareMatuke : Yuebuoe nocobue miis
ccy30B./H.B. Boromonos. - 4 - € u3nanue, crepeotunnoe. - M.:, Jpoda, 2006.-204 c.

HopmaTtuBHbBIE IPaBOBBIE AKTHI
27



06 o6pazosanun B Poccuiickoii @eneparmn. Denepainbublii 3aK0H
Poccuiickoit @enepaimn o1 29 nexabps 2012 r.No273-@3
@enepanbHbIi FOCYAAPCTBEHHBIH 00pa30BaTeNbHBIA CTAHAAPT CPESAHETO
(nonvoro)odimero obpasoBanud . Y. IIpuxazomMunobpnaayxu Poccu ot 17 mag
2012 r. Ne 413
ITpuxas Munobpuayxu Poccu 0129 aexabpst 2014 r. Ne 1645 «O BHeceHHU
M3MEHEHUH B nprKa3 MunMcTepcTBa 06pasoBanus u Hayku Poccuiickoii eneparm
ot 17 Mas 2012 r . Ne 413 «O6 yTeepxneHun denepansHOro 3aKoHa
roCyIapCTBEHHOro 00pa30BaTENbHOIO CTAaHXApPTa CpefHero (IMOJHOro) oOImero
0o0pa3oBaHusy.

PexomeHaanuy o opraHu3aliy MOMyHCHUA cpeXHero oliero o6pa3oBaHHs Mpeaeiax
ocBoeHus 00pazoBaTeNLHBIX NporpaMM cpennell npodeccHoHaNLHOro 00pa3oBaHMsa Ha
0a3ze ocCHOBHOrOo oOmero oOpa3oBaHust y4YeTOM TpeOoBaHuil  (eaepaTbHBIX
rOCyapCTBEHHBIX 00pa30BaTeNbHBI, CTAHAAPTOB W TONy4aeMoi npodeccnu wim
CIIENMANBHOCTY CpenHel npodeccuonanmsHoro obpasoBanus (mucbMo JlemapraMeHTa
rOCyAapcTBEHHO) MONMTHKA B cdepe mnoaroropku pabounmx kagpos u IO
Muno6prayku Poccun ot 17.03.2015 Ne 06-259).

HHTEpHE r-pecypcehl

1.

http://school-collection.edu.ru- SnekTpornbIit yueOHIK «MaTeMaTHKa B LIKOIE,
XXI Bex».
nuip.yfeior.edu.ru- nHEGOPMANMOHHBIE, TPEHUPOBOYHbIE 1 KOHTPOJIBHBIE

MaTepPHabL.
www.school-collection.edu.ru- Enunas konnekuuu Lludposeix 00pazopateibHBIX

pecypeoB
www._http//videouroki net- OpuimaisHbIA CaliT YPOKOB MATEMATHKH
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4. KOHTPOJIb H OLIEHKA PE3YJALTATOB OCBOEHHA
YUYEBHON ANCHUNJIAHEI

Conepxanne PeszyabTarsl o0yuenus
o0yuenus (ocBOCHHDBIC OCHOBHEIC DopMLI B METOABI KOHTPOJIA H
BHIbI 1eSITETbHOCTH OLEHKH Pe3yJbLbTATOB 00yueHH
CTY€HTOB)
1 2 S
Brenenne

- O3HAKOMJICHHUE C POJIBIO
MaTEMATHKH B HaYKe,
TEXHUKE, SKOHOMHKE,
WH(POPMAITHOHHBIX
TCXHOJIOTUAX U
NpPaKTUICCKON
NEeATENLHOCTH;

- O03HAKOMJICHHE C
LEISIMH U 3aAa9aMHi
U3yYEHUS MAaTEMATUKH TIPH
OCBOEHHH CIIEIMAILHOCTER
CIIO.

PazBuTHE NOHATHI O
qHcae

- BBIIIQJIHEHUE
apudmeTueckux necTBII
HaJ YUCIIAMH, COYEeTas
YCTHBIC ¥ MHCbMCHHBIE
TIPHEMBI;

- HaxXxOoXIEHue
MIPUOIVDKEHHBIX 3HAYCHHIH
BEIUYHH U NOTPELIHOCTER
BBIYHCHCHUHA,

Texymui KOHTPOJIb!
- OLIEHKA BBITOIHEHUS TMChMEHHBIX
CaMOCTOATENBHBIX PA0OT;
- OLICHKA OTBETOB IIPH YCTHOM
(poHTANBHOM U MHIMBUAYAJILHOM ONPOCE:
- OLIEHKA BBHIMOJHEHHUS TECTOBBIX
CaMOCTOATEIBHBIX PadoOT;
- OIIEHKA BHITIOJIHEHUS
VHIMBHYAIbHBIX 330aHMWI;
- OLIEHKA BHINOJIHCHUS BHEAYAUTOPHOMN
CaMOCTOATENbHOMH PabOTBI:

Kopun, crenenn,
Jorapudmbi

- O3HAKOMIIEHHE C
HOHATHEM KOPHA n-i
CTENCHH, CBOMCTBAMMA
panuKaoB U ¢ paBUIaMH
CpaBHCHHUS KOPHEH;
(opMynHpoBaHUe
onpeaeAcHus KOPHA H
CBOHCTB KOpHEH,
BBIYHCIIEHUE KOPHEH;
-npeoOPa30BaHIE YHCIOBBIX
"
OYKBEHHBIX BBIPAKCHMIA,
COACPKALUMX PaANKabL,
-PELIEHUE HPPALHOHANBHBIX
YPaBHEHMIA,
-03HAKOMJIIEHHE C TIOHATHEM
CTEHNEHH ¢ NCHCTBUTENHHBIM
[OKA3aTENEM,

Texymni KOHTPOb!

- -OlICHKA BHIIOJHEHKS THChbMEHHEIX

CaMOCTOSTENBHBIX padoT;

- -OLIEHKa OTBETOB IIPH YCTHOM

(POHTANBHOM ¥ MHAHBHAYAILHOM OIPOCE;
-OLICHKA BBITIOJIHECHH 3a1aHuii
KOHTPOJILHOH paboTsl «CTeneny u
KOPHHY;

- OLICHKA BBITIOJIHEHUSA TECTOBBIX

CaMOCTOATENbHBIX PadoT;

- OLIEHK

aBBIMONHEHHS HHAUBHIYANbHBIX 3aTaHHIA;

OLICHKA BBITMIOJIHECHUS BHEAYAUTOPHOMR

CaMOCTO4TENBHON pabdoTHI:

IIpomexxyTounas arrecramus:
IIposepouno-onenounas padora
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-HAXOXKJIEHUE 3HAYECHUA
CTCTICHH:

-[IEPEBOJ KOPHA N-i
CTEeTeHu B

CTENCHb ¢ APoOHBIM
rioKa3aTesieM 1 HaoOopoT:

-opmynmposanue cBOKHCTB
CTENEHH, BHIYHUCICHHE
CTENEHEH C PAlMOHANIBHBLIM
10Ka3areneM, CpaBHEHAE
CTCICHEH,
-ipeoOpa3OBaHUE YHCIOBBIX
]

OYKBEHHBIX BHIpasKCHMI,
COIEPKALIMX CTENCHH,
IPUMEHSS

CsolicTna:

-peleHue MoKa3aTeNbHbIX
YPABHEHHIA,

~BBITOJIHCHHE
npeobpazoBaHuil
BBIPOKESHMH, TpUMEHAS
(hopmysibl, CBA3AHHBIE CO
CBOHCTBaMH CTEIICHEH U
norapH()MoB;
-oTnipezieNieHne 0bmacTu
JOIYCTUMBIX 3HAYECHUH
JIOrapH(PMUAIECKOTO
BBIPRKEHUS,

-penieHne
JIOrapu(pMHUSCKAX
YPABHECHMI.

Ilpsmbie B IJOCKOCTH B
MPOCTPaAHCTBE

- dopmynHpoBaHKE Texyummii KOHTPOAb:
ONPEACTICHU.IPU3HAKOB B | -

CBOICTB napajll€IbHbIX H OIICHKa BBIMTOJTHCHHS IMACHEMCHHBIX

TIEPIEHAVKYIIPHbBIX
TUTOCKOCTEH, IBYIPaHHBIX H
JIMHEHHBIX YTNOB:

- MOCTPOEHHUE YTIJIOB MEKIY
IIPAMBIMH, IPAMOH ¥
IVIOCKOCTBIO, ILTOCKOCTIIMU
110 ONIMCAHMIO,
PACIIO3HABAHHUE UX HA
MOAENIX,

- IPHMEHEHUE MIPU3HAKOB U
CBOMCTB PacroNOKEHUs
OPAMBIX U IUIOCKOCTEH MpH
peUICHHY 3ana4;

- H300pakxeHHs Ha
PUCYHKAX

CaMOCTOSTENEHBIX PadoT:

OLICHKA OTBETOB opu YCTHOM
(dponTansHOMH WHAVBHAYaNbHOM
OIIpoce:

- OllEHKA BBINIOJIHEHUS 3aaHU
KOHTPOJIBHOI  pabotel  «llpsimble u
INIOCKOCTH B IIPOCTPAHCTBEY:
- OLCHKA BHINOJIHEHUA TECTOBBIX
CaMOCTOSATCIBHBIX PaboT:
OLEHKa BBITIOJTHEHUS
HHIHBUAYANIBHBIX 3aaHuil:
OLIEHKA BBHITIOJIHEHUS
BHEAYJUTOPHOH CaMOCTOSTEABHOM
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NEPIEHAUKYJIIPOB 1
HAKJIOHHBIX K IIJIOCKOCTH,
IIPAMBIX, TaPAJUIEJIHLHBIX
NJIOCKOCTEH, YTTIOB MEXY
[OPAMOH ¥ ILUTOCKOCTEIO,
000CHOBaHHE OCTPOCHUI.
-pelleHue 3a1a4 Ha
BBIYMCIICHUE
TEOMETPHYECKUX BEITHYHH,
- OTIPEACNCHAUE U
BBIYMCIICHUE PACCTOAHUI B
IIPOCTPAHCTBE;
-nipuMeHeHne Gopmyn u
TEOpEM ITABUMETPHH 1A
peLICHUSA 32131,
-[IPMMEHEHMUE TEOPUU 1UIs
00OCHOBaHMS NOCTPOCHHM 1
BBIYUCIICHHHN,

paboThr,

IIpomexyTounas arrecTamus:

- MMPOBEPOYHO-OIHEHOYHAs paboTa

Koopaunats!
BEKTOPEI

-3y 4YCHUE IEKapTOBOi
CHUCTEMBI KOOPJIUHAT B
MPOCTPaHCTBE;

- IOCTPOCHHE TOYKH o
3alaHHbIM KOOPJHHATAM;
-HAXOXKACHHE
KOOPAMHATTOUKU. YPaBHEHUSA
OKPY>KHOCTH:

BBIYKHCJICHHE PACCTOAHUSA
MEXKRY TOUKaAMH,

-U3y4YEHUE  CBOWCTB
BEKTOPHBIX BEIWYHH, NPaBU
pasfioKEHHsi BEKTOpOB B
TPEXMEPHOM IIPOCTPAHCTRE. |
[paBHJI HAXOXKIACHHSA
KOODJMHAT  BeKTopa

B IIPOCTPAHCTBE, IIPABHI
JEHCTBUM C BEKTOpaMH,
3a/IaHHBIMUA KOOPIHHATAMH.

- H3y4EHHE CKANIPHOTO
IPOU3BENCHHUS BEKTOPOB

- IPUMEHEHHE TEOPUH NIPH
pELIeHUH 3a1a4 Ha NICHCTBHA C
BEKTOpPaMH, Ha IPUMeHeHHe
BEKTOPOB JUISL BEIYHCICHHA
BEIMYUH YIII0B ¥ PACCTOAHUIA

Texkymmuii KOHTPOJIL:
OrueHKa BBITOJIHSHUS
TIHCbMEHHBIX CaMOCTOATEIILHBIX
pabor;
- OLIEHKA OTBETOB IIPH YCTHOM
(POHTATBHOM HHAWBHIYAIBHOM OIIPOCE:
- OLICHKA BBIIOJHEHUS TECTOBBIX
CaMOCTOSITENBHBIX paboT:
OneHka BBIIOIHEHHI
HHIUBUAYaIbHbBIX 3aTaHWH:
- OlLieHKa BBITIOJTHEHHS
BreayautopHON caMOCTOSTENBHOM
paboTsi;

IIpome:xyTounas aTTecraumus

-[[POBEPOUHO-OLICHOUHAs paboTa.
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OcHOBBI TPHIOHOMETPHH

- W3y4YECHHE  pPAAgMaHHOIO
METOAa U3MEpPEHMs  YIIIOB
BpalIEHUS M MX CBA3M ¢
rpagycHOH Mepoii,

- n300paKeHne YIJIOB
BpallicHWs] Ha OKPYXHOCTH ,
COOTHOIIEHUE BENWYUHBI yria
C €r0 pacroNoKEHUEM

- dhopMympoBaHue
ONpEACCHHH
TPUTOHOMETPUYECKUX
GyHKUMH 11 YII0B I0BOPOTA
W AN OCTPBIX  YIJIOB
NpSIMOYTOJILHOTO
TPEYroJibHHKa,

- TPUMECHEHWE  OCHOBHBIX
TPUTOHOMETPHUYECKHX
TOXKACCTB JIASl BBIYHCICHUA
3HAYCHUH
TPHTOHOMETPHUCCKHX
dbyaxumi 110 OHOH U3 HHX,

- U3yUCHHE OCHOBHBIX
dbopmyn TPUTOHOMETPHH:
dbopMyn COKEHNS, YIBOCHHUSL,
nipeoOpa3oBaHus CYMMBI
TPHTOHOMES TPHYECKHX
dyHKUHME B NpPOM3BENCHUE H
Hao0OpOT, NMPHMEHEHHE 3THX

dopMyn TpH  BBIYUCIICHUH
3HAYCHUA
TPHIOHOMETPHYIECKOTO

BBIPOKCHUS W YIIPOILIEHUMA €10

2

B O3HAKOMIICHHC co
CBOMCTBAMH CHMMETPHH
TOUCK Ha eNuHHIHOH

OKPYXXHOCTH W TNPUMEHEHUE
uX ana BeiBoAa  (opmyn
TIPUBECHHS,

- pewenue no GopmyiaMm u o
TPUIOHOMETPHIESCKOMY KpYT'y
MpOCTERIINX
TPUrOHOMETPUUYECKIX
yPaBHEHUH,

- TIPAUMEHEHNE o01mx
METO/OB pereHus
YpaBHCHUH(ITPHBEACHUE K
IuHEeHHOMY,  KBaJApaTHOMY,
METOXR PasnomKEHUS Ha
MHOKHUTEIIH, 3aMCHbI
NIEPEMEHHOT ) TpH,_peleHun
TPHTOHOMETPHIESCKUK

Texkymu# KOHTPOJb:
- OUEHKA BBIIOJHEHHA IMCBMEHHBIX
CaMOCTOSTENBHBIX padoT

- OUEeHKa OTBETOB MNpH  YCTHOM
¢poHTANIBHOM W MHAMBHAYAILHOM
orpoce

-  OIIGHKa  BBHUIONHEHUS  3aIAHHK
KOHTPOJIbHOH paboTsI «OCHOBBI
TPATOHOMETPUI)

- OICHKA  BBHITOJHCHUS  TECTOBBIX

CaMOCTOATENLHBIX padoT,

~OIICHKA BBINOJHCHHSA HHAHWBHIYAJIBHBIX
3ajiaHui,

- OIEHKA BBIIONHECHUS BHEAYIUTOPHOM
CaMOCTOSATENBHOH PaboTh.

IpomesxxyTounas arrecranms:
- TIPOBEPOYHO-OIICHOYHAS paboTa




ypaBHEHHM

- HaHeceHue pereHui
IIPOCTEMIIHX
TPUTOHOMETPHYECKHX
VpaBHEHHH HA CIAMHHYHYIO
OKPYKHOCTB,

- O3HAKOMJICHHE C IOHATHEM
0o0paTHBIX
TPUTOHOMETPHIECKHAX
(ynxupii,

-  H3YYECHUE ONpeHeSICHHIH
apKCHHYCa, apKKOCHHYCA,
apKTaHT€Hca 4HCha,
n300parkeHne ux Ha
COMHWYHOH OKPYXHOCTH,
OPUMEHEHME TIPU PEUICHUU
TPHTOHOMETPHYECKUX
ypaBHECHHM.

MHororpanHHKH
KpyIJible TeJia

- ONHCAHKE M XAPAKTCPUCTHKH
PasIMYHbIX BUAOB MHOTOrPAHHUKOB,
HX 3JICMECHTOB ¥ CBOHCTE;

- 1300pakeHNEe MHOTOTPAHHHKOR:
-BBIYHCIICHNE JIMHEHHBIX 2IEMEHTOB 1
YIi0B B IPOCTPAHCTBEHHBIX
KOHQUTYparysXx;

- [IOCTPOEHHE IIPOCTENINNX CEUECHUN
Ky0a, MPU3MBL, TTHPaAMUIBL:

- O3HAKOMJICHHE C BUIAMH Tel
BpaiticHuA, (POPMyNHPOBAHHE MX
OTIPEAECIICHHH H CBOHCTB;
-H300pKCHHE TEIT BPAILIICHMA, HX
Pa3BEPTOK, CEUCHMIA,

- pelieHue 3a1a4 Ha OCTPOCHHE
CE4CHUHN, Ha BHIYMCIICHACHINH,
PACCTOAHUHN, ITOLHANCIH;

- IPUBEACHUE TOKA3aTETbHBIX
Ppaccy>KICHUI NPH PELICHAN 331aY,

- K300pakeHWE MHOTOrPaHHHMKOB M
KPYIJIbIX TEIL. BBUTONHECHHE PUCYHKA 110

YCIIOBHIO 33/a4M;

-03HAKOMJICHHE C ITOHATUSIMH TUTOIIATH
TIOBEPXHOCTHU M 00bEMA;

-peliCHUE 3a/la4 Ha  BbIYHCJICHHC

MI0MAane IMoBEpXHOCTEH M 00LEMOB
FEOMETPHYECKUX TEIL

TexymuiKoHTPOAb:

- OugeHKa BINOIHEHAS TTACHMEHHBIX

CaMOCTOATENBHBIX padoT;

- OLIEHKA OTBETOB MPU YCTHOM ()POHTAIBH
U HHIVBUIYaIIbHOM

onpoce;

- OHECHKA BHHIOIHCHHS 33 aHuil

KOHTPONBHBIX paboT «IInomanu

OBEPXHOCTEN U 00BEMBI T€OMETPHYECKID

TENN,

- OL[CHKA BBIIONMHEHHS TECTOBBIX

CaMOCTOATENBHBIX PaboT:

- OLICHKA BBIMOTHCHHS

MHIWBUIYaJIbHbIX 3a0aHUi: OLUEHKA

BBITIOJTHEHUS

BHEAYAUTOPHOH CaMOCTOATCIBHOM padOTE

pomexyrounas aTrecranus:

IIpoBepovHO-oICHOUHAs paboTa

Hauasa
MATEMATHYECKOT )

- O3HAKOMJICHHE ¢ NOHATHEM
YHCJIOBOH

- NHCHMEHHBIE CAMOCTOSTENLHbIE
pabotsi:
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