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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma o6mieoOpazoBaTenbHON y4eOHOM mucnuruinHa «MartemaTrka: anreOpa W Hadama
MaTEeMaTHYeCKOro aHaliu3a; reomerpus» (mgaiee — «MaremaTuka») MpeAHa3HAuYeHa IS HU3Y4YCHUS
MaTeMaTHKd B  MpodeccHOHaNbHBIX  oOpa3oBarenbHbiXx — opranmsamusax CIIO, peanusyrommx
o0pa3oBaTeNpHyl0 MPOrpaMMy CpelHero oOmero oOpa3oBaHHs B MpeAesiax OCBOCHHUS OCHOBHOM
npodeccuoHanbHoi obpazoBarenbHoi nporpamMmbl CIIO (OIIOIT CITIO) Ha 6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHMs MpPU MOATOTOBKE KBAIM(UIHMPOBAHHBIX pabOYMX, CIYKAUIMX U CIELUATUCTOB CPEIHETO
3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpemnero oOmero oOpa3oBaHUA,
NPEObSBISIEMBIX K CTPYKTYpE, COACP)KAHUIO M pe3yJabTaTaM OCBOCHHUS Y4YEOHOW JWCIHUIUIMHBI
«MaremaTHKa», B COOTBETCTBHUM C PekoMeHJanusMu [0 OpraHu3aluu IOJY4YEeHHUS CPEIHEro OOIIero
o0Opa3oBaHMsl B TMIpelesiax OCBOCHHSA OOpa30BATEIbHBIX MPOTPAaMM CpPEIHEr0 NPOQPecCHOHATHHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOrO 0OIIEro o0Opa3oBaHUS C Y4YeTOM TpeOoBaHMH (emepaabHbIX
rOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAaHAAPTOB M IOJIydaeMOH Npodeccuu WM CIEeUUAIbHOCTH
cpenHero mpodeccuoHanbHOro oOpazoBaHus (mucbMo JlemapTameHTa rOCyJapCTBEHHOM NOJUTUKUA B
cdepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmmbl «MaTemaTkay HapaBlIeHO Ha JOCTUKEHHE CISIYIONINX LeJIeii:

* obecnieueHne c(hOPMUPOBAHHOCTH MPEICTABICHUIA O COIMATBHBIX, KYyJIbTYPHBIX M HCTOPUIECKUX
(akToOpax CTaHOBJICHHS] MAaTEMATHKU;

» obOecrieyenne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO M MaTeMaTHYECKOTO
MBIIUICHHUS,

* obecrieueHHEe CPOPMUPOBAHHOCTH YMEHUH NPUMEHSTH IOJIYYCHHBIC 3HAHUS TMPU PEIICHUN
pa3IMYHbIX 33]1a4;

* o0ecrieueHre chOpMUPOBAHHOCTH MPEJICTABICHUM O MAaTEMAaTHKE KaK YaCTH O0IIEeYeI0BEUECKOM
KYJIbTYpPbI, YHUBEPCAIBHOM $I3bIKE HAYKH, MO3BOJIAIONIEM OMHCHIBATh M M3y4yaTh peajbHbIC MPOLIECCHl U
SIBJICHUSL.

B nporpammy BKIIOUEHO CoOJAEp)KaHUE, HAaNpaBIeHHOE Ha (GOPMUPOBAHHE Y CTYACHTOB
KOMIIETCHITHH, HeoOXoauMbIX jIg KadecTBeHHOro ocBoeHMss OIIOII CIIO nHa 6a3e OCHOBHOIO OOIICIO
o0pa3oBaHMsl € TOJIY4YEHHEM CpelHero oOmero o0pa3oBaHHs; HPOTPaMMbl  MOJTOTOBKH
KBaJIM(ULIMPOBaHHBIX pabouux, cayxkamux (IITIKPC).

[IporpaMMa MOXET HCMONB30BAThCA APYTUMU MNPOQPECCHOHANBHBIME  00pa3oBaTebHBIMU
OpraHU3alMsIMHU, PEATH3YIONIUMU 00pa30BaTeIbHYI0 MPOTpaMMy CpeaHEro oO0miero oOpa3oBaHUsS B
npenenax ocBoenust ocHoBHO# OITOIT CITO Ha 6a3e ocHoBHOTO 06111er0 06pazoBanus (ITITKPC).

OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCHUIIJINHBI
«Martemartuka: ajredpa M Haua/JIa MATEMATHYECKOI0 AHAJIN3a; T€OMETPHUS »

Marematuka  sBisgercd  (QyHIaMEHTaIbHOM  0011e00pa3oBaTeNbHON  JTUCHUIUIMHON €O
CJIO’KUBUIMMCSl YCTOWYHMBBIM COZIEPI)KaHUEM U OOIIMMU TPeOOBaHUSMHU K IOJATOTOBKE 00yUarOIUXCA.

B mpodeccroHanbHBIX 00pa3oBaTENbHBIX OpPraHMU3ALUAX, PEATH3YIONMX 00pa30BaTEIbHYIO
nporpaMMmy cpeaHero obmiero oopasoBanus B mpenenax ocBoeHus OIIOIT CIIO nHa Ga3ze OCHOBHOIO
obmiero o0Opa3oBaHUs, M3yYCHHE MATEMaTHKH MMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT MpOdwuIis
PO eCCHOHATBPHOTO 00Pa30BaHUS.

[Tpu ocBoenun npodeccun CIIO Texuuueckoro nmpodmis 09.01.01 «Hanmaguuk anmapatHoro u
MIPOrpaMMHOTO o0ecriedeHus» NpodecCHOHaIbHOr0 00pa3oBaHMsS MaTeMaTHKa H3ydaercss Oosee
yriyOJeHHo, Kak mpo¢uibHas ydyeOHas IUCLHUIUIMHA, YYUTHIBAIOIAs CHEHU(PHUKY OCBaMBAaEMBIX
npodeccuii.

OTO BBIpaXKaeTCsl B COJAEPKAHMH OOyuYeHHs, KOJIMYECTBE YacoB, BBIJIEIIEMBIX Ha H3y4YEeHUE
OTACNBHBIX TEM IPOrpaMMBI, TIyOMHE WX OCBOSHHSI CTYIACHTAMH, 00beMe M XapaKTepe MPaKTHIECKHX
3aHATHUH, BUJaX BHEAYIUTOPHON CAMOCTOSITEILHON pabOThI CTYAEHTOB.

OO0mue ey n3ydeHnst MaTeMaTHKU TPAJAUIIMOHHO PEATTM3YIOTCS B UETHIPEX HAIIPABICHHSIX:

1) ob1iee mpencTaBiaeHne 00 UASSX U METO/IaX MaTEMaTHKU;

2) MHTENIEKTYaJIbHOE Pa3BUTHE;

3) oBiageHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMU U YMEHUSIMH;

4) BOCTIMTATEIIbHOE BO3/ICHCTBHE.
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[Tpodunuszanus meneld MaTeMaTHYeCKOro 0o0pa3oBaHUs OTPaKAETCs Ha BHIOOPE MPUOPUTETOB B
OpraHm3anuy yaeOHOU AesTenbHOCTH oOydaromuxcs. s TeXHHIecKoro mpoduist mpodeccnoHaIbLHOTO
oOpa3oBaHMsl BBIOOp 1I€Jieil cMemiaeTcsi B IparMaTHYeCKOM HANpaBlIEHUH, MPeaycMaTpUBaIOIIEM
YCUJIGHWE W pacIIupeHHe NPUKIATHOTO XapakTepa W3Y4YCHHs] MaTeMaTHUKH, MPEUMYIECTBEHHOM
OpHUEHTAIINH Ha AITOPUTMUYECKHUI CTUJIb IO3HABATEILHOU JESATEIIbHOCTH.

W3ydyeHne MaTeMaTHKU Kak MNpoduibHOW 001meo0pa3oBaTenbHON  y9eOHOW TUCIUILINHBI,
YYHTBIBarOIICH crierupuKy ocBanBaemoit cryaentamu rnpodeccun CI1O obecrieunBaercs:

* BBIOOPOM Pa3IMYHBIX MOX0I0B K BBEJCHHIO OCHOBHBIX TIOHSTHH;

* (hopMUPOBAHUEM CHCTEMBI YU€OHBIX 3aJlaHni, oOecrieunBaronux 3(h(HEKTUBHOE OCYIIIECTBICHHUE
BBEIOpAHHBIX IIEJIEBBIX YCTAHOBOK;

* oboraieHueM CHekTpa CTHiIeH y4eOHOH NesATENIbHOCTH 3a CUeT COIJIaCOBaHMS C BEIYIIUMU
JesITeTbHOCTHBIMH XapaKTepUCTUKAMU BRIOpaHHOU Npodeccuu.

[TpodunpHas cocTaBistonas OTpaXxkaeTcsi B TpEOOBAHUAX K MOJTOTOBKE 00yYaIOUIMNXCs B YACTH:

* 00mIeli crucTeMbl 3HAHMIA: COJepKATEIbHbIE TPUMEPDI UCIIOIB30BAHUS MATEMAaTUYECKUX HIIEH U
METOJIOB B PO ECCUOHATBHON ACSITETbHOCTH;

* YMEHHUH: pa3uue B ypOBHE TPEOOBAHUH K CIIOKHOCTH MPHUMEHSEMBIX aJITOPUTMOB;

* MPaKTUYECKOTO HWCIONb30BaHUS NPUOOPETEHHBIX 3HAHMA W YMEHUN: WHIUBUAYAIBHOTO
y4eOHOTO ONBITA B TOCTPOSHUN MaTEMATUIECKUX MO/IEIICH, BBIITOJTHEHHH UCCIIEIOBATEIHCKIX POESKTOB.

Takum oOpa3oMm, peanuzanus COJIEpKaHUsA y4yeOHOW AUCHMIUIUHBI OPUEHTHUPYET Ha
MPUOPUTETHYIO POJIb TPOIECCYATbHBIX XapaKTEPUCTHUK y4eOHOW pabOoThI, 3aBUCIIIUX OT MPOPHUIIL
npodeccnoHanbHOro 00pa30BaHus, OTYyUYEHUS OIbITA UCIIOIB30BAHMS MATEMATHKU B COJIEPIKATEIbHBIX U
po(eCCHOHATFHO 3HAYMMBIX CHTYallUSAX 10 CPABHEHHUIO ¢ (hOPMaAIbHO-YPOBHEBBIMH PE3yIbTaTUBHBIMHU
XapaKTepUCTHKAMU 00y4YeHUSI.

Copnepxanue y4eOHOM  AHUCUMIUIMHBI — pa3pabOTaHO B COOTBETCTBUM C  OCHOBHBIMH
COJIEp>KaTEIbHBIMU JIMHUSAMU O0yUEHUSI MaTeMaTHKe:

e anreOpanyeckas JMHHS, BKIIIOYAIOIIAs CUCTEMATH3AIMIO CBEICHUI O YHCIIaX; U3y4eHUe HOBBIX U
o0o0IIeHne paHee W3YYEHHBIX omepanuii  (BO3BEIEHHE B  CTENEHb, M3BJICYCHHE  KOPHS,
norapuMUpOBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC U OOpaTHBIE K HUM); U3y4Y€HHE HOBBIX BUJIOB
YHCIIOBBIX BBIPAKCHUNW W (OPMYJ; COBEPIICHCTBOBAHUE IMPAKTUYCCKUX HABBIKOB M BBIYHCIUTEIHHOM
KyJIbTYpbl, pacHIMpEeHHE M COBEPIIECHCTBOBaHHE anreOpanyueckoro ammnapara, c(GpopMHpPOBAHHOTO B
OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHUE K PEIICHHIO MAaTeMAaTHIECKUX U IPUKIIAIHBIX 3a/1a4;

* TeopeTHKO-(DYHKIIMOHANBHAS JIMHUSA, BKIIOYAIOIIAsl CUCTEMATH3AIUIO U PaCIIUPEHUE CBEACHUN O
(YHKIUSAX, COBEPIICHCTBOBaHNE TPaPUICCKIX YMEHU; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH U METOJAMHU
MaTEeMaTHYECKOTro aHalu3a B 00beMe, MO3BOJSIONIEM HCCIIEN0BaTh dIeMEHTapHble (PYHKIIMH U pellaTh
MPOCTEUIINE TEOMETPHUECKHE, (PU3MUECKHE U IPYTHE NPUKIIAJIHBIC 3aa4H;

* JIMHUA ypaBHEHUH U HEPAaBEHCTB, OCHOBAHHASI Ha TIOCTPOSHUU U MCCIEAOBAHUN MAaTEeMaTUYECKUX
MOJICJIEH, TIepeceKaroascs ¢ aredpandeckol U TeOPEeTUKO-PYHKITMOHATHHOM JIMHUSIMU U BKITIOYAIOIIAS
pa3BUTHE U COBEPIICHCTBOBAHHME TEXHHUKHU alreOpandeckux mpeoOpa3oBaHUil Al pelleHus ypaBHEHUH,
HEpPaBEHCTB U cucTeM; (OpPMHUPOBAHUE CIIOCOOHOCTH CTPOUTh M HCCIENOBaTh IPOCTEHIINE
MaTeMaTHYeCKUe MOJETH TpU pPElIeHUH NPUKIATHBIX 3a7ad, 3a7ad U3 CMEXHBIX M CIEHUaTbHBIX
JUCTIMILTNH;

* TeOMETpUYECKas JIMHHUS, BKIIOUYAIOIIAas HATJISIIHBIE PEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTypax
¥ W3yYeHHEe WX CBOKMCTB, (pOpMHpOBaHWE W Pa3BUTHE IMPOCTPAHCTBEHHOTO BOOOpaKEHUS, pa3BHTHE
CIOCOOOB TEOMETPUYECKUX HU3MEPEHHUH, KOOPAMHATHOIO W BEKTOPHOIO METOJIOB [UIl pEIleHUs
MaTEeMaTHYECKHUX ¥ MPUKIIATHBIX 33]1a4;

* CTOXACTHYECKas JMHHS, OCHOBAHHAs Ha PAa3BUTUU KOMOWHATOPHBIX YMEHUMU, MPEICTABICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIEr0 MHUpa.

Paznensr (Tembl), BKIIOYEHHBIE B COJACPKAHME YYEOHOW NUCIUIUIMHBI, SBISIFOTCS OOIIMMH JUIS
Bcex npodueit mpodecCHoOHAIBHOTO0 00pa30BaHus M IIPH BCEX 00beMax y4eOHOTr0 BpEMEHH HE3aBHCHMO
OT TOTO, SIBIISIETCS JIK yueOHas nuciuIuimHa «MaremaTika» 0a30B0il Win poUIHLHOM.

B TemaTtnueckom miaHe mporpamMmbl y4eOHBIN MaTepHall IpecTaBieH B (opMe Yepeayronierocs
pa3BepThIBAHUS OCHOBHBIX COJEpP)KATENbHBIX JMHUN (anreOpanyeckoil, TEeOopeTHKO-(yHKIIMOHATHHOM,
YpaBHEHHWI W HEPABEHCTB, TE€OMETPUYECKON, CTOXACTUUECKOI ), YTO TO3BOJISIET THOKO MCIIOB30BaTh MX
pacmoIoKEHUE U B3aMMOCBS3b, COCTABIIATh pab0UMil KaJeHAapHBIN IJ1aH, O-pa3HOMY 4Yepeays yueOHbIe
TeMbl (T7aBbl yuyeOHHMKA), Yy4uThIBas Mpoduib NpodecCHOHaIBLHOrO O00pa3oBaHMs, CHEHUPUKY
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ocBauBaemoiri mpodeccuu CIIO, riyOuHy M3ydeHHs MaTepuaia, YPOBEHb MOJITOTOBKH CTYACHTOB IO
MpEAMETY.

TpebGoBanusi K pe3yabTaTaM OOy4YEHHs MPOSIBISIOTCS B YPOBHE HABBIKOB IO PEUICHHUIO 33Jay U
OTIBITE CAMOCTOSITEIPHON PaOOTHI.

Uzyuenue oOmeoOpa3oBarenbHoil  yueOHOM  nucuuiuinHbl  «MaTematukay — 3aBeplIaeTcs
MOJIBEJICHUEM UTOTOB B (pOpME SK3aMEHA B paMKaX MPOMEXKYTOUYHOM aTTECTAllMU CTYACHTOB B MPOIECCE
ocBoenust ocuoBHoi OITOIT CITO ¢ monydyenuem cpeanero oomero oopaszosanus (ITIIKPC).

B pazpene mporpammer «Copepxkanue y4eOHOW NUCIUIUIMHBD) KYPCUBOM BBIICIICH MaTepHall,
KOTOPBIH MPU U3y4YECHUN MaTeMaTUKH Kak 0a30BOM, TaK ¥ MPOPUIbHON Y4eOHON TUCIUILTUHBI, KOHTPOJIIO
HE TIOJJIEKUT.

MECTO YYEBHOM JUCIATLJIMHBI B YYUEBHOM ILJIAHE

YyeOnas nucuuiuinHa «MaremaTuka: anreOpa U Hadaiza MaTeMaTHYECKOTO aHaN3a; TCOMETPHUS
ABIIAETCS Y4EOHBIM IpPEeIMETOM O0s3aTeIbHONM mpeAMeTHON obnacTh «MaremaTuka U MHGOPMaTHKa»
®I'OC cpennero ob1Iero 0Opa3oBaHMsL.

YueOnast nucuuruimHa «MaTtemaThka» HU3ydaeTrcs B OOIIeo0pa3oBaTeIbHOM IUKIIE Yy4eOHOTO
miana OITIOIT CIIO Ha 06a3e OCHOBHOTO OOIIEr0 OOpa30BaHHS C TOJIYYCHHEM CPEIHETOo OOIIeTro
obpaszoanwust (ITTIKPC).

B yuebHOoM tutane IIIIKPC yueOHas mucrurummHa «MaTemaTtnkay BXOIUT B COCTaB OOIIMX
0011e00pa3oBaTeIbHbIX YYEOHBIX AUCHUIUIMH, (POPMHUPYEMBIX U3 00S3aTEeIbHBIX MPEAMETHBIX 00IacTei
®I'OC cpemnero obmero ooOpazoBanms, i1 1npodeccuit  CIIO  TeXHHYECKOTO  MPOQIIISL
npodeccnoHanbHOT0 00pa30BaHUS.

PE3YJIbTATBI OCBOEHU S YYEFHOM JUCHUIIINHBI

OcBoenne coaepxkanusi y4eOHOH mucHumMHbel «MaTemaThka» oOecrneynBaeT JIOCTH)KEHUE
CTYJAEHTAMHU CIENYIOLIUX pe3yiabmamos:.

* IUYHOCHIHBIX .

— c(opMHpPOBAaHHOCTh NPEJCTABICHUNH O MaTeMaTUKE KaK YHHBEPCAIbHOM SI3bIKE HAYKH,
CpeACTBE MOJIETUPOBaHMS SIBJICHUN U MPOLIECCOB, HJIESX U METOJIaX MaTeMaTHKH;

—— IIOHMMaHHE€ 3HAYUMOCTH  MAaT€MaTUKU Uil  HAyYHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHMS K MaTeMaTUKEe KaK K YacTH OOIIeueloBeYecKOil KyIbTypbl depes
3HAKOMCTBO C UCTOPUEN PAa3BUTHS MATEMATUKH, 3BOJIFOLIMEH MAaTEMATUYECKUX HJICH;

—— pa3BUTHE JIOTHUECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHMSI, aITOPUTMUYECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS] HAa YpOBHE, HEOOXoAMMOM s Oynaymied mnpodeccuoHanbHOM
JesTeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMOOOpa30BaHMUS;

—— OBJAJICHHE MAaTEeMAaTWYCCKHMMHU 3HAHUSMH M YMEHHSMH, HEOOXOIMWMBIMH B IOBCETHEBHOMN
KHM3HH, U1 OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYUHBIX JUCIUIUIMH U JTUCHUIUIMH MPOPECcCCHOHATBHOIO
UKJIa, NI TIOJy4deHUs: OOpa3oBaHUs B OOJACTAX, HE TPEOYIOMMUX YIIyOJEHHOW MaTeMaTh4ecKou
MOJITOTOBKH;

—— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMO0O0pa30BaHUIO, HA MPOTKEHUU
BCEl JKM3HU; CO3HATEIILHOE OTHOLICHHE K HEMpPEephIBHOMY OOPa30BaHUIO KaK YCJIOBUIO YCIEIIHOM
po¢eCCHOHAIBHON 1 0OIIIECTBEHHON JIEATETLHOCTH;

—— TFOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOATENBHOM TBOPUECKOM M OTBETCTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO IOJIE3HOM, yueOHO-HUCCIIe0BATENBCKOM, MPOSKTHOM U JPYTrUX BUAX JEATEIbHOCTH;

— OTHOILIEHHE K MPO(PEeCcCCHOHAIBHON AESITENbHOCTH KaK BO3MOXXHOCTH Y4YacTHUsl B pPELICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM;

* Memanpeomemmoix:

—— YMEHHE CaMOCTOSITENIbHO ONPEAEIATh LU ASATEIbHOCTH U COCTABIATH IJIaHbI JAEITEIbHOCTH;
CaMOCTOSITENILHO OCYIIECTBISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh JAEATEIbHOCTD; HCIOIb30BaTh BCE
BO3MOJKHBIE PECYpChl JUIsl JTOCTM)KEHHUSI MOCTAaBICHHBIX LENed M pealu3aliy IUIaHOB JIEATENbHOCTH;
BBIOMPATH YCIEITHBIE CTPATETHH B PA3JIMYHBIX CHTYAIUsX;
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— yYMEHHE TpPOAYKTUBHO OOWIAThCS U B3aUMOJAEWCTBOBAaTH B IIPOLIECCE COBMECTHOI
JESTeNbHOCTH, YYHUTHIBATh TMO3WIUK JPYTHMX YYaCTHUKOB JIEATEIHHOCTH, 3((EKTHBHO paspemiarh
KOH()JIUKTHI,

—— BIIaJIcHUEC HaBBIKAMHU I[I03HABATEIBHON, Y4eOHO-HCCIEAOBATEIHCKOM ©  MPOEKTHOMN
NeSITeIbHOCTH, HAaBBIKAMU pa3pelieHusi MpoOsieM; CIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSATEIbLHOMY
IIOMCKY METOJIOB PELICHUS IIPAKTUYECKUX 3a/]1a4, IPUMEHECHHIO Pa3JIMYHbIX METOIOB ITI03HAHHUS;

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITENIbHOM HH(OPMAalMOHHO-TTO3HABATEIbHOMN
NeSITeIbHOCTH, BKJIFOYasi YMEHHE OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH()OPMAIMH, KPUTUICCKH
OLICHUBATh U UHTEPIPETUPOBATH HH(DOPMALINIO, MTOJIYYaEMYIO U3 PA3IUYHBIX HICTOYHHUKOB;

—— BJIQJICHUE SI3BIKOBBIMU CPEICTBAMM: YMEHME SCHO, JIOTUYHO M TOYHO M3J1ararb CBOK TOUYKY
3pEHHUs], UCTIOIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA;

—— BJIaJICHHE HaBBIKAMHU IIO3HABATEIILHOW pPe(IEKCHH KaK OCO3HAHMs COBEPIIAEMBIX JCHCTBHHA U
MBICJIUTEJIbHBIX MTPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMI, I'PAHUIl CBOErO 3HAHUS M HE3HAHUS, HOBBIX
[TI03HABATEJIbHBIX 33724 U CPEACTB I UX JOCTUKCHMUS,;

— LEJNECYCTPEMJICHHOCTh B MOMCKAX M NPUHATUU PEIICHUH, COOOPA3UTENbHOCTh M WHTYULUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHIA; CIMOCOOHOCTh BOCIPHUHHMATH KPAacoOTy M TapMOHHIO
MHUpA;

* NPEOMEMHBIX:

— c(hopMHpPOBAaHHOCTH MPEJCTABICHUH O MaTeMaTHKE KaK YaCTH MHUPOBOW KYIbTYpbl U MECTE
MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALKMK, CIOcO0aX OMNMCAHMS SBJIEHUH pealbHOro MHUpa Ha
MaTeMaTUYECKOM SI3BIKE;

— C(OpPMHUPOBAHHOCTb MPEACTABIEHUN O MATEMaTUYECKHX TMOHATUSAX KaK Ba)KHEHIIMX
MaTeMaTUYECKUX MOJENSAX, IO3BOJSIOIIMX ONUCHIBATh M M3y4aTh pa3Hble NPOLIECCHl U SIBICHUS;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO IIOCTPOECHUSI MATEMaTUYECKUX TEOPUH;

—— BIJAJICHHE METOJaMU JOKa3aTelbCTB U QITOPUTMOB pEUICHUS, YMEHHE HX IPUMEHSATb,
IIPOBOJIUTH JTOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

—— BJIQJICHUE CTAHJAPTHBIMU [PUEMAaMU pELIEHUs PALMOHAIBHBIX U HPPALMOHAJIBHBIX,
MOKA3aTeJIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPAaBHEHUW M HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHWCIE g MOUCKA NYTU pEUICHUs U
WJUTFOCTPALIMM PEIIEHUs] YPAaBHEHUIN U HEPABEHCTB;

— ¢(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOTO aHAINU3a U UX
CBOMCTBAxX, BJIQJICHME YMEHHEM XapaKTepH30BaTh MOBEIEHUE (YHKIMH, HCIOIb30BAaHUE IMOJIYYEHHBIX
3HAHUW U1 ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCHUMOCTEN;

—— BJAJCHUE OCHOBHBIMH TNOHATHUSIMU O IUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, uX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTh YMEHHUS PACO3HABATh T€OMETPUUYECKUE (PUTYPBI
Ha 4epTekax, MOJIEsIX U B PeaJbHOM MHpE; IPUMEHEHHE U3yUEHHBIX CBOMCTB r€OMETPUUYECKUX QUryp U
dbopMyI i pelieHus: TeOMETPUUECKUX 3a4a4 U 33/1a4 C MPAKTUYECKUM COJIEP>KaHUEM;

— c(hOpMUPOBAHHOCTh MPEACTABICHUI O MIpoleccax M SBICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE, OCHOBHBIX IOHATHSAX JJIEMEHTapHOU
TEOpUU BEPOSTHOCTEH; YMEHUN HaxOOuUTh U OILIEHWBATh BEPOSATHOCTH HACTYIUIEHUS COOBITHH B
MPOCTEUIINX MMPAKTUYECKUX CUTYALUSAX U OCHOBHbBIEC XapaKTEPUCTUKU CIIyYalHbIX BEJIMYNH;

—— BJIQ/ICHUE HABBIKAMHU HCIIOJIb30BAaHHSI TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM IIPU PELICHHUH 3a7a4
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TEMATUYECKUM ITJIAH
Hpe;[MeT «MaTeMaTI/IKaI anre6pa, HavaJla MaTCMaTHYCCKOI'O aHaJaIn3a, FGOMeTpI/IH»

[Tpodeccus «MacTep ciiecapHbIX padoT»

Ne KoimuecTs
TeMbL Coaepxanue o0yyenus 0 1ACOB
BBenenue 2
1. Pa3BuTHE NOHATHS O YHCIIe. 18
2. Kopuu, crenenu u jiorapupmsi. 34
3. [IpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE. 24
4, Komounaropuka 12
4.1 DnemeHTbl KOMOUHATOPUKH 12
S. KoopauHaTthl M BeKTOpBI. 22
6. OCHOBBI TPUTOHOMETPHH. 36
6.1 OCHOBHBIE TOHSATHS 6
6.2 OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA 8
6.3 IIpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUN 10
6.4 TpuronomeTpuueckre ypaBHEHUsI 1 HEPABEHCTBA 12
7. DYHKIMHU HX CBOICTBA M rpaduKu. 28
7.1 OyHKINU X CBOMCTBA U rpaduku 14
7.2 CreneHHbIe MTOKa3aTelbHbIe, JOrapu(pMUUECKUE U TPUTOHOMETPUYECKHE
¢ynkunu. O6paTHBIE TPUTOHOMETPHYECKUE (PYHKITUH 14
8. MHOrorpaHHMKH M KpPyIJble Tesa. 30
8.1 MHororpaHHMKu 11
8.2 Tena 1 NOBEpPXHOCTHU BpallleHUs 9
8.3 3mepeHus B reoMeTpun 10
9. Hauyaja maTeMaTH4eCKOro aHAJIM3a. 36
9.1 TlocnenoBaTENbHOCTH 8
9.2 TlpousBoaHas 28
10. HNHuTerpan v ero npuMeHeHue 22
11. DJIEeMEHTBI TEOPHH BEPOSITHOCTEH M MATEMAaTHYeCKOH CTATHCTHKH. 14
11.1 DnemeHTBI TEOPUH BEPOSTHOCTEN 8
11.2951eMeHTBI MaTEMaTUYECKON CTATUCTUKH 6
12. YpaBHeHHUsI H HEPaBEHCTBA. 28
12.1 YpaBHEHUS U CUCTEMBI YPABHEHUI 12
12.2 HepaBeHctBa 10
12.3 Hcnonb30BaHue CBOMCTB U TpaduKOB (PYHKIMI MpHU pelIeHUH ypaBHEHUN U
HEPaBEHCTB 6
Hroro: 306
CamocrosiTesibHas padora 4
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Conepxanue y4eOHOM IMCHUIIMHBI MATEMaTHKA

HaunmenoBanue Copepxxanue yueOHOro MaTepuaJa, 1adopaTopHble padoThI U MPAKTHYECKHE 3aHATHS, O0bem Yposenn
pa3/iesioB U TeEM caMoOCTOsITeJIbHAsI padoTa 00y4amMxcs, KypcoBasi padora (poekr) 4acoB 0CBOEHMS
1 2 3 4
BBEJEHHUE 2
1 MaremMaTrKa B HayKe, TEXHUKE, SKOHOMUKE, HHOOPMAIIMOHHBIX TEXHOJIOTUSAX U TIPAKTUYECKOM 5
nestenpHocTH. Lenu u 3anaum n3ydeHus MaTeMaTHuKy ipu ocBoeHuu npodeccuii CI10 2
2 BxoaHoit KOHTpOJIb
AJITEBPA 48
Tema 1 Pazgurne Lensie u parmoHanbHbIe yucia. [leficTBurenbuble uncna. [Ipubausicernvie sviuucienus. Komnuekcuoie 15 2
NOHATHS 0 YHUCJIe. 11
yucaa.
KonTpoabHasi padora no reme «Pa3BuTHE NOHATHUS O YUCIIC» 1 2
IIpuMepHasi TeMaTHKA BHeAYIUTOPHOI caMOCTOATEIbHON padoThI:
1. HenipepsiBHBIC Ap0oOH 6
2. [IpuMeHeHHE CI0XKHBIX TPOIICHTOB B YKOHOMUYECKUX pacueTax
Tema 2. Kopnu u crenenu. Kopau HaTypanbHO# cTeneHu U3 yncia U ux cBoicTBa. CTENEHU C pallMOHAIbHBIMU
KopHu, crenenu u 2.1 | mokazaremsimu, ux cBoiicTBa. CTemeHW ¢ NEHCTBHTENBHBIMH TOKazatessiMu. Cegolicmea cmenenu c 2
Jorapu@mbI. oelicmeumenbHblM NOKa3ameem.
29 Jlorapudm. Jlorapudpm unciaa. OcHOBHOE JOoTapupMHUUECcKOe TOXKAECTBO. JlecaTHUyHbIE M HATypalbHbIE 30 5
norapudmsl. [IpaBuna nerictuii ¢ norapudmamu. [lepexon K HOBOMY OCHOBaHHIO.
23 [IpeoOpaszoBanue anredpandeckux BeipaxkeHui. [Ipeobpa3zoBaHne palmOHAIBHBIX, HPPATOHATBHBIX 9

CTCIICHHBIX, ITOKAa3aTCIbHBIX U J'IOl"apI/I(l)MI/I‘{eCKI/IX BLIpa)KeHHfI.

Ilpakmuueckue 3anamusn

1.

RRooo~NoO kw0

0.
1.
12.
13.

Apudmernueckue IeMCTBUS HAJl YUCIaMH, HaXOKICHHUE MPUOIMKEHHbBIX 3HAUYCHU I BEIMYHUH U
MOTPEUIHOCTEN BhIYMCICHUH (a0COTIOTHON U OTHOCUTENBHOM), CPAaBHEHHE YHCIIOBBIX BBIPAKEHUH.
Beruncnenue u cpaBHEHUE KOPHEM.

BrinosiHeHNE pacyeToB ¢ paAuKalaMy.

Pemenue nppannoHanbHbIX YpaBHEHHUI.

HaxoxzaeHue 3Ha4eHM cTeneHel ¢ pallMOHaIbHBIMU MOKA3aTEISIMU.

CpaBHEHHE CTENIEHEN.

ITpeoOpa3oBanus BBIpaXKEHHM, COJEPIKALINX CTETICHH.

Pemenne nokasaTenbHbIX YPaBHEHHM.

Pemenue npukiaaHbIX 3a1ad.

Haxoxnaenue 3HaueHui norapudma 1o npou3BoJIbHOMY OCHOBAHHUIO.

IIepexo OT OJHOIO OCHOBAHUS K APYTOMY.

Brruncnenue u cpaBHeHue jgorapudmos.

JlorapugmupoBaHue ¥ NOTEHIIMPOBAHUE BBIPAKECHUH.
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HanmenoBanue
pa3iesioB U TeM

Copaepxxanue y4eOHOIro MaTepnasa, 1adopaTtopHble padoThI U MPAKTHYECKHE 3AHATHS,
caMoCTOsITeJIbHAsI padoTa 00y4alImmMxcs, KypcoBasi padora (IpoekT)

Oo0Lem
4acoB

YpoBenb
OCBOEHHS

14. TIpubnuxeHHbIC BEIYUCICHUS U PEIICHUS MPUKIATHBIX 3a/1a4.
15. Pemenue orapuMuvIecKux ypaBHCHHIA.

Kontpoabubie padotsl no Ttemam «Kophau, crenean» «Jlorapudmoiy

IIpuMepHasi TeMaTHKA BHeAyIMTOPHOI caMOCTOATEIbLHON padoThI:
1. Apudmerndeckue qeicTBHS Ha/l YUCIAMU
2. HaxosxaeHure 3HaueHui jJorapudma 1mno npou3BoJIbHOMY OCHOBAHHUIO

15

I'EOMETPUA

22

Tema 3
IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE

B3anMHOe pacnosnokeHue IByX NpsMbIX B IIpocTpaHCTBe. [lapaiuieabHOCT IPSIMON U IIJIOCKOCTH.
[TapamnensHOCTh MIOCcKOCTEN. [lepneHAuKyIIpHOCTh NPAMOM U IIocKocTy. [lepnenaukynsap u
HAKJIOHHAsA. YTOJI MEXAY NMPSIMOM U IUIOCKOCThIO. JIBYIrpaHHBIN yroyi. YToia MexXay MIOCKOCTIMM.
[lepneHMKyYISIPHOCTD JBYX INIOCKOCTEMN.

3.1

3.2
IUIOCKOCTH.

FCOMeTpI/I‘leCKI/IC Hp606p8.30BaHI/IH IMpOCTPAaHCTBA: HapaJ'IJ'IeJ'IBHBIﬁ MNEPEHOC, CUMMETPUA OTHOCUTCIIBHO

[TapannensHoe npoekTrpoBanue. ILiowads opmoeconanvhou npoexyuu. 13o0paxeHue

3.3
POCTPAHCTBEHHBIX (PHUTYD.

21

Ilpakmuueckue 3anamusn

[Ipu3Haky B3aUMHOTO PACIOI0KEHHS IPSMBIX. YTOJI MEKIY MPAMBIMH.

B3aumHoe pacronoxeHue NpsMbIX U IJIOCKOCTEN.

[lepneHquKymsp U HAKJIOHHAS K IUIOCKOCTH.

Yroa Mexay npsMO# U INIOCKOCTBIO.

TeopeMsbl 0 B3aMMHOM PacHOIOKEHUH NPSIMON U INIOCKOCTH. Teopema 0 Tpex NMeprneHIuKyispax.
IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHbIX U NEPIECHANKYJIAPHBIX INIOCKOCTEN.

PaccrosiHre OT TOUKM 10 TNIOCKOCTH, OT MPSIMOM A0 IIJIOCKOCTH.

PaccrosiHre MexXy INIOCKOCTAMHU, MEXIY CKPELIUBAIOLIUMUCA NIPSIMBIMU, MEXAY IIPOU3BOIbHBIMU
¢urypamu B IpoCTPaHCTBE.

9. TapannenbHOe MPOSKTUPOBAHUE U €TO CBOMCTBA.

10. Teopema 0 TUIOIIAAM OPTOTOHAIBHOW MPOEKITMH MHOTOYTOJIbHUKA.

11. B3auMHO€ pacnosiokKeHne NPOCTPAHCTBEHHBIX (Uryp.

ONoGaR~WNE

KoHnTpoJubHas padora no teme «lIpsimple M MIIOCKOCTH B TPOCTPAHCTBE

IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOATENbHOIi padoThI:
1. INapannensHOE TPOSKTUPOBAHUE

14

TEMA 4 KOMBUHATOPHKA

10

Tema 4.1 DiaeMeHTDI
KOMOMHATOPUKHU

OcHOBHBIE TOHATHS KOMOMHATOPHUKH. 3a1a4 Ha MOACUYET YUCIIa Pa3MEIICHH, TePeCcTaHOBOK,
4.1.1 | coueranuii. Pemenue 3amay Ha mepedop BapuantoB. Popmyrna 6maoma HeroToHa. CBolicTBa
OnHOMUHANBHBIX KOd(hdunnentos. Tpeyronpauk [lackans.

10
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HanmenoBanue
pa3iesioB U TeM

Copaepxxanue y4eOHOIro MaTepnasa, 1adopaTtopHble padoThI U MPAKTHYECKHE 3AHATHS,
caMoCTOsITeJIbHAsI padoTa 00y4alImmMxcs, KypcoBasi padora (IpoekT)

Oo0Lem
4acoB

YpoBenb
OCBOEHHS

Ilpakmuueckue 3anamus

1. Vcropus pa3BuTHsI KOMOMHATOPHUKH, TEOPUU BEPOATHOCTEH U CTATUCTUKH U UX POJIb B Pa3IMUHBIX cepax
4eJI0BEUYECKOMN )KU3HEAEATEIbHOCTH.

[TpaBuiia KOMOMHATOPUKH.

Pemenne koMOMHAaTOPHBIX 3a/1a4.Pa3Merienus, coueTaHus U epeCcTaHOBKH.

bunom Herorona u tpeyronbauk [lTackans.

. Ilpukiiaguele 3aga4u.

arwN

IIpumepHasi TeMAaTHKAa BHEAYIUTOPHOI CAMOCTOSITEJIbHOH PadOThI:
1. Tpeyzonvnux Ilackans

I'EOMETPUA

22

Tema 5
Koopaunartsl u
BEKTOPbI

[IpsmoyronbHas (qexkapToBa) cucTeMa KOOpAUHAT B IpocTpaHcTBe. Popmyiia pacCTOSHUSI MEXKAY ABYMS

5.1 N
TOYKaMU. YpaBHEHUS CPEPBI, NI0CKOCMU U NPSAMOIL.

Bexropsl. Monynb Bektopa. PaBeHcTBO BeKTOpOB. Cil10’keHHE BEKTOPOB. Y MHOXKEHUE BEKTOpPA Ha YHCIIO.
5.2 | PaznoxeHue BEeKTOpa 10O HAPABICHUAM. YTOJI MEXKIY IBYMs BeKTopaMu. [IpoeKius BEeKTOpa Ha OCh.
Koopaunats! BekTopa. CkansipHOE TPOU3BEIEHUE BEKTOPOB.

5.3 | Mcnonp30Banue KOOPAMHAT M BEKTOPOB MPH PEIICHNH MAaTeMAaTHYECKUX W MPUKIIAJHBIX 3a/1a4.

21

Ilpakmuueckue 3anamusn

1. BekTtopsl.

2. JIeWcTBUS C BEKTOpaMH.

3. JlexapToBa cucTeMa KOOpJIUHAT B IPOCTPAHCTBE.

KoutpoJabHas padora no teme «KoopamHaThl U BEKTOPHI»

IIpumepHasi TeMaTHKa BHEAyJUTOPHOI CaMOCTOSITEIbHON PadoThI:
1. Bekmopnoe 3a0anue npamuix u ni1oCcKoCmeu 8 NPOCMpPAHCmee

10

TEMA 6 OCHOBBI TPHTOHOMETPHUU

34

Tema 6.1
OcCHOBHbIE NOHATHUSA

6.1.1

Panuannas MEpa yriia. BpamaTeJleoe JABHKCHUC. CI/IHy'C, KOCHUHYC, TAHI'CHC U KOTAHT'CHC YHCJIa.

Ilpakmuueckue 3anamus
1. PanmanHbIil MeTO M3MEPEHHUS YTIIOB BPAIEHUs U CBSI3b C I'PalyCHOM Mepoi.

Tema 6.2 OcHOBHBIE
TPUTOHOMETPUYECKHU
€ TOXKIecTBa

6.2.1 \ Dopmynsl puBeaeHus. Popmyisl cinoxeHus. PopMyiibl yaABoeHUs. Dopmyibl NOJOBUHHO20 Yeld.

Ilpakmuueckue 3anamus

1. OcHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA.

2. ®opmynbl crnoxeHHs, (opMyibl YyABOeHHs, (HopMyibl IpeoOpa3oBaHHE CYMMbI TPUTOHOMETPHUECKUX
(GyHKIMI B IPOU3BEJCHHE

KOHTpOHLHaﬂ paGOTa no TeMe «OCHOBHBIC TPUTOHOMCTPHUYCCKUC TOKIACCTBA»

Tema 6.3
IIpeoGpa3oBanus

631 [TpeoOpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE U IPOU3BEICHUS B CYMMY.
" | Beipascenue mpuconomempudeckux yuKyuil uepe3 maH2enc noio08UHHO20 apeyMeHma.

10
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HaunmenoBanue Copaepxxanue y4eOHOIro MaTepnasa, 1adopaTtopHble padoThI U MPAKTHYECKHE 3AHATHS, O0bem Yposenn
pa3iesioB U TeM caMoCTOsITeJIbHAsI padoTa 00y4alImmMxcs, KypcoBasi padora (IpoekT) 4acoB 0CBOEHMS
NpocTeHIuX
Ilpakmuueckue 3anamus
TPHTOMOMETPHACCIH | ¢ IIpeoOpa3oBanue npou3BeIeHUsI TPUTOHOMETPUUYECKUX QYHKLUH B CyMMY.
X BbIpaeHuii
Tema 6.4 6.4.1 | OOparHbIe TPUTOHOMETpUUYECKHE (PYHKITUU. APKCUHYC, apKKOCHHYC, apKTaHTCHC. 2
TpuroHoMeTpH1eCKH | 6 4 2 | [Ipocreiilune TPUIOHOMETPHYECKHE ypaBHEHHS. [Ipocmeiiuie mpuzonoMempuueckue HepaseHcmsa. 3 2
€ YPaBHeHHUs 1
HEPABEHCTBA Ilpakmuueckue 3anamus
1. OO6parHble TpUrOHOMETpUYECKHE (PYHKIIMU: aPKCUHYC, apKKOCUHYC, apKTaHICHC.
2. Ilpocteiinyie TPUrOHOMETPUYECKHE YPAaBHEHHS U HEPABCHCTBA.
KonTposabHasi padora no teme «TpuUroHoMeTpruuecKue ypaBHEHUs] U HEPABEHCTBA 1 2
IIpuMepHasi TeMaTHKA BHeAYIMTOPHOI caMOCTOATEIbLHON padoThI:
1. Cumyc, Kocunyc, maneenc u KOmaH2enc 4ucia 20
2. Obpammuvie mpuconomempuyeckue GyuKyuu
TEMA 7 ®PUHKIIMA UX CBOVICTBA U TPA®UKH 26
Tema 7.1 ®ynkuun 711 ®ynkuuu. O61acTh ONpEEIeHNs] U MHOKECTBO 3HAUEHUI; rpauK QyHKIIMH, OCTPOEHUE TpaduKOB 2
HX CBOWiCTBA M o byHKIMI, 3aIaHHBIX PA3IMYHBIMU CIIOCOOAMHU.
rpaguxku CpoiicTBa GpyHKIMH. MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OTPAaHUYEHHOCTh, IEPUOAUYHOCTb.
[TpomexxyTku BO3pacTaHust U yOBIBaHUS, HANOOJIbIIEe M HANMEHBIIIEE 3HAYCHHS, TOUYKH IKCTPEMyMa.
7.1.2 | I'padmueckas untepnperanus. [Ipumeps! HyHKIIMOHATBEHBIX 3aBUCHMOCTEH B pealibHBIX MPOIEccax U 13 2
SBIICHUAX. Apr(QMETHIECKHE OTIepalui HaJl PYHKIIUSIMH.
Crnoxnas pyHkims (komno3uiys). IloHsTHe 0 HenpepbIBHOCTH (PYHKITUH.
713 Oopamnuwie pynkyuu. Ooracme onpedeneHus u ooaacms 3uaveHuti oopamuou gyuxkyuu. I pagux 2
obpamuou pyHKyuuU.
Ilpakmuueckue 3anamusn
1. TIpumepsl 3aBHCHUMOCTEN MEXAY MEPEMEHHBIMU B PEAJIbHBIX MPOLIECCaX U3 CMEXHbBIX JTUCIUIUIMH.
2. Ompenenenue QyHKIIHA.
3. Tloctpoenue u ureHue rpadpuKoB QyHKIUI.
4. UccnenoBanue GyHKIINUH.
5. CaoiicTBa TMHEWHOW, KBaAPAaTUUHOMN, KyCOUYHO-TMHEHHON U JpOOHO-TMHENHON QYHKINHA.
6. HenpepbiBHBIE 1 IepuoIMYecKre GYHKIIHN.
Tema 7.2 7.2.1 | Onpenenenust pyHKIMHI, X CBOMCTBA U rpadUKu. 2
Crenennsie, [Tpeo6pazoBanus rpadukoB. [lapanienbHblil MepeHOC, CUMMETPUS OTHOCHUTENBHO OCe KOOpAMHAT U 12
NoKa3aTejbHbIe, 7.2.2 | cuMMeTpHsl OTHOCUTEIBHO Hayaja KOOPAWHAT, CHMMETPHUsl OTHOCUTENBHO MPSAMON y = X, pacTsiKeHHe 2
JorapupmMuvecKue u U C)KaTHe BIOJIb OCeH KOOPJIWHAT.
TpuroHomerpuvecku | Ilpakmuueckue 3anamus
e pyHkuuu. 1. Cesoiicmea u epagpuku cunyca, Kocunyca, maneenca u KOmaHeeuca.

2. Obpammuvie hyHKyUU U UX 2PAPDUKU.
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HanmenoBanue
pa3iesioB U TeM

Copaepxxanue y4eOHOIro MaTepnasa, 1adopaTtopHble padoThI U MPAKTHYECKHE 3AHATHS,
caMoCTOsITeJIbHAsI padoTa 00y4alImmMxcs, KypcoBasi padora (IpoekT)

Oo0Lem
4acoB

YpoBenb
OCBOEHHS

Oo0partHble
TPUTOHOMETPHYECKHU
e pyHkuun

Noookw

Obpammuvie mpuzonomempuieckue QyHKYUU.

IIpeobpazosanus epaguxa yukyuu.

T'apmonuueckue konebanus.

Ilpuknaonvie 3a0auu.

Ilokazamenvhoie, 102apugpmuyeckue, mpuesoHoMempuieckue ypasHeHus U HepaseHcmed.

KontpoJsbHas padora no reme «DyHKIIMU UX CBOWCTBA U TPAPUKI

IIpumepHasi TeMaTHKAa BHEAYIUTOPHOI CAaMOCTOSITEJIbHOM PadOThI:
1. I'pagpuueckoe npedcmasnenue ypaguenuii u HepaseHcma
2. [Ipumepvl (hyHKYUOHANBHBIX 3a8UCUMOCTIEL 8 PEANbHbIX NPOYECCax U s8J1eHUsX

15

I'EOMETPH

TEMA 8§ MHOTI'OI'PAHHUKH U KPYIVIBIE TEJIA

30

Tema 8.1
MHOTOrpaHHUKHA

8.1.1

Bepmunsl, pedpa, rpanu MHOTOrpaHHUKa. Pa3BepTka. MHOTOrpaHHbIE YIIIbI. BBITyKITbIE
MHOTOTpaHHUKU. Teopema Jiinepa.

8.1.2

[Tpusma. Ilpsimas u HaknonHast npusma. [lpaBunbnas npusma. [lapamtenenumnen. Kyo0.

8.1.3

ITupamupa. [IpaBunbHas nupamMuga. Y ceueHHas nupamuaa. Terpasp.

8.14

CI/IMMeTpI/II/I B KY6C, B IIApAJUICJICIIUIICAC, B ITPU3MC U ITUPAMHAC.

8.1.5

Ceuenust Ky0a, IPU3MbI M IUPAMUIBIL.

8.1.6

[IpencraBnenne o MpaBUIBHBIX MHOTOTPAHHHUKAX (TETpalipe, Kyde, oKTajipe, AoAeKadape 1
HUKOCAdIPE).

10

N INIINININ DN

Ilpakmuueckue pabomot

1. Paznuunvie 8u0vl MHO2OCpaHHUKO8. MX u3006paxcenus.
2. Ceuenus, pazeepmru MHO20SPAHHUKOS.

3. IInowaowv nosepxrnocmu.

4. Buowi cummempuii 8 npocmpancmae.

KonrpoJsbHasi pagora no reme «MHOTOrpaHHHKI

Tema 8.2
Tes1a 1 moBepXHOCTH
BpalleHHA

8.2.1

Hunuaap u koHyc. YcedeHHbli konyc. OcHOBaHUe, BHICOTa, O0KOBasi TOBEPXHOCTh, 00pa3yromias,
pa3BepTka. OCeBbIe CEUCHMsSI M CEUCHUS, NapajlieIbHbIe OCHOBAHHUIO.

8.2.3

[lap u cepa, ux ceuenus. KacarenbHast I0CKOCTh K cdepe.

Ilpakmuueckue padomut
1. Cummempus men épawjenus u MHO20SPAHHUKOS.

KOHTpOJ’IbHaﬂ pa60Ta no teMe «Temaun ITOBCPXHOCTHU BPAILICHUA

Tema 8.3 U3mepenus
B reOMeTpHH

8.3.1

O06nem u ero usmepenue. arerpanbHas popmyna oobema.

8.3.2

®opmynsl 00beMa Kyda, MPSIMOYTOIBHOTO MapaljieNienumneaa, Mpu3Mbl, TuIHHApa. DopMynbl 00bemMa
MUPaMHJIBI 1 KOHyca. DopMyITBI TUTOIIA TN TOBEPXHOCTEH IMIITMHAPA U KoHyca. Dopmyiel o0bema mapa
Y TUIOIIATHU CeEpHhI.

8.3.3

HOIIO6I/IC ten. OTHOIICHUS TIomaaei HOBerHOCTCf/'I 1 00bEMOB HOI[O6HBIX TCII.
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HaunmenoBanue Copaepxxanue y4eOHOIro MaTepnasa, 1adopaTtopHble padoThI U MPAKTHYECKHE 3AHATHS, O0bem Yposenn
pa3iesioB U TeM caMoCTOsITeJIbHAsI padoTa 00y4alImmMxcs, KypcoBasi padora (IpoekT) 4acoB 0CBOEHMS
Ilpakxmuueckue padomut
1. Beruucienue wiomanei 1 00beMOB.
KonTposabHasi padota no teme «/I3MepeHHsi B TeOMETPHI 1 2
IIpuMepHasi TeMaTHKA BHeAyIMTOPHOI caMOCTOATEIbLHON padoThI:
1. Ilpasunvnvie u nonynpaguibHbvle MHO202PAHHUKU 15
2. Konuueckue ceuenus u ux npumenenue 8 mexmuxe
3. Mooenuposanue npasuibHbix MHO20CPAHHUKOB
TEMA 9 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 32
Tema 9.1 ITocaenoBarensHOCTH .CIIOCOOBI 3aJaHUS M CBOMCTBA YHUCIOBBIX MOCIEN0BATEILHOCTEN.
IMocenoBaTeILHOCT 911 [TonsiTue o mpenene nocienoarenbHOCTH. CyleCTBOBaHHE Mpe/iesia MOHOTOHHOIN OrpaHHYEHHOMN 8 9
u. 7 | nocnenoBarenbHOCTH. CyMMUpPOBaHUE MOCeA0BaTeIbHOCTEH. beckoHeuHo
yOBIBaroIIasi FeOMETpUYECKast IPOrPECCUsi U €€ CyMMa.
IlpakTH4yeckue 3aHATUSA
1. UmcnoBast IOCIIe0BATEIEHOCTD, CIIOCOOBI €€ 3aJaHts, BEIYUCICHHUS WICHOB MOCIEI0BATEIIHHOCTH.
2. IIpenen nocienoBaTenbHOCTH. beckoHeuHO yObIBaroIasi reOMETpUYECKas POrpecCHsl.
Tema 9.2 [TonsiTHE O TPOM3BOAHON (PYHKINH, €€ TeOMETPUIECKUN 1 (PU3HUYECKUI CMBICT. Y paBHEHUE
IIpousBoanasi. 921 KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipon3BoHbIe CyMMBbI, pa3HOCTH, IPOU3BEACHHUS, YACTHBIE. 9
o [Tpon3BoIHBIE OCHOBHBIX AJIEMEHTapHbIX (pyHKUUH. [I[pruMeHenne npon3BoIHON K UCCIEA0BAHUIO
dbyHK1Mi 1 noctpoernto rpadukos. [IponsBoaHbie 00paTHON QYHKIIMK U KOMIO3UIMH (YHKIUU. 23
[TpuMepb HCTIOTB30BaHMS TPOU3BOTHON JJIST HAXOXKICHUS HAWTYYIIETO PEIICHHSI B TPHKIIAHBIX
9.2.2 | 3amauvax. Bropas npousBoaHasi, ee reOMeTpHUUECKUi U (PU3NUECKHI CMBICII. 2
HaxoxxeHre ckopocTy JiIst poriecca, 3aanHoro (opMysion 1 rpadukoMm.
IIpakTHYecKkue 3aHATHA
1. IIpon3BoHasA: MEXaHUYECKUA U TE€OMETPUUYECKHUIM CMBICT IPOU3BOIHOMN.
2. YpaBHeHUe KacaTelIbHOW B 00I1IeM BHIE.
3. [TpaBuiia u popmynsl quddepeHpoBaHus.
4. Tabnuia Npou3BOJHBIX IEMEHTAPHBIX (QYHKIIMH.
5. UccnenoBanune GyHKIIUNA ¢ TTOMOIIBIO TTPOU3BOTHOM.
6. HaxoxxeHre HanOoJIbIIero, HAMMEHbBIIET0 3HAYSHHS U SKCTPEMaJIbHBIX 3HAaUeHUH (PYHKITUH.
KonTtpoJsbHas padora no reme «lIponsBoanas» 1 2
I[IpumepHasi TeMaTHKA BHEAYIHUTOPHOM CaMOCTOSATEIbLHON PpadoThI:
1. Ilpeden nocredosamenvrocmu 15
2. [lpasuna u ghopmynst oughhepenyuposanus
3. Hcnonv306anus npou3o00HOU 8 NPUKIAOHBIX 3A0ayax
Tema 10 [TepBooOpaznast u uaTerpas. [I[puMeHeHne onpeneneHHOTO HHTErpajia A HaX0KICHUS TUIOIIa I
HuTterpan u ero 10.1 | xkpuBonuHeliHoi Tpanermu. ®opmyna Hetorona—IJleitOnuta. [Ipumeps npruMeHeHs HHTErpaja B 19 2
NpUMeHeHue (bU3HKe U TEOMETPHUH.
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HaunmenoBanue Copaepxxanue y4eOHOIro MaTepnasa, 1adopaTtopHble padoThI U MPAKTHYECKHE 3AHATHS, O0bem Yposenn
pa3iesioB U TeM caMoCTOsITeJIbHAsI padoTa 00y4alImmMxcs, KypcoBasi padora (IpoekT) 4acoB 0CBOEHMS
IIpakTHYeckue 3aHATHA
1. Wwnrerpan u nepBooOpa3Hasi.
2. Teopema HproTona—JleiiOHumna.
3. Ilpumenenue uHTErpasga K BBIYUCICHUIO (PU3NUECKUX BEIMYUH U IJIOMAACH.
KonTpoabHasi padora no teme «llepBoobpa3Hasi 1 HHTETpa» 1 2
IIpumepHasi TeMaTHKAa BHEAYIUTOPHON CAaMOCTOAITEIbHOI PadoThI: 8
1. IIpezenmayuu: « Teopema Hvromona—Jleiibnuyay
TEMA 11 CTATUCTHUKA U TEOPUS BEPOSITHOCTEHN 12
Tema 11.1 DiieMeHTBI Co0bbITHE, BEpOSITHOCTH COOBITHS, CIIOXKEHUE U YMHOXKEHUE BEPOATHOCTEN. [lonamue o
TEeOpHHU 11.1.1 | nezasucumocmu codvimuil. JJuckpemunas ciyyainas 6eludURd, 3aKoH ee pacnpeodeienus. Yucnosvie 6 2
BepOSAATHOCTEI Xapakxmepucmuky OUCKpemHou ciyyaiHoll eenuyunsl. [lonamue o 3axone OOIbLUUX YUCe]L.
Ilpakmuueckue 3anamusn
1. Kuaccuueckoe onpezeneHne BEpOSITHOCTH, CBOMCTBAa BEPOATHOCTEH, TEOpEMa O CyMME BEPOSITHOCTEHA.
2. Brruucnenue BepostHoctelt. [Ipukiaaapie 3a1aun.
Tema 11.2 DyieMeHTBI 1121 [IpencraBienre qaHHBIX (TaOMUIBI, AUATPAMMBI, TPa(UKK), 2ceHepanbHas COB0KYNHOCb, 8blOOPKA, 9
MaTeMaTH4YeCKOH o cpeonee apupmemuueckoe, meouana. llonamue o 3a0auax Mamemamuyeckou Cmamucmuku. 6
CTATHCTHKH 11.2.2 | Pewenue npaxmuueckux 3a0ay ¢ NpUMeHeHUeM 8ePOSMHOCIMHbIX Meno008. 2
Ilpakmuueckue 3anamusn
1. Ilpeocmasnenue 4ucio8vix OAHHbIX. 6
2. Ilpuxnaonvie 3a0auu.
IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThbI: 4
1. Cobvimue, sepossimHocmeb cobbimus, cl0JCeHUe U YMHONCEHUE 8ePOIMHOCIell
TEMA 12 YPABHEHUSA U HEPABEHCTBA 27
Tema 12.1 12.1.1 | PanmonanbHbIe, HppallMOHANBLHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHSI U CUCTEMBI. 2
YpaBHeHus u 12.1.2 | PaBHOCHIILHOCTh YPaBHEHUH, HEPABEHCTB, CUCTEM. 12 2
CHCTeMbI YPaBHEHUH |,/ 4 OcHOBHbBIE TIpHEMBl HUX pelIeHUs (pa3lokKeHHe Ha MHOXKUTENH, BBEJICHHE HOBBIX HEU3BECTHBIX, 9
MOJICTAaHOBKA, TpapuecKuii MeToxn).
Ilpakmuueckue 3anamusn
1. Kopnu ypaBHeHuii. PABHOCHMIIBHOCTh YpaBHEHHI.
2. IlpeobpazoBanue ypaBHeHUH. OCHOBHBIE TPUEMBI PEILICHUS YPaBHEHUH.
3. Pemenune cucrem ypaBHEHHIA.
Tema 12.2 1221 PanvonaneHbIe, HppallMOHANIBHBIE, [TOKA3ATENbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. OCHOBHBIE 8 5
HepaBeHcTBa. o IIPUEMBI UX PELICHHUS.
Tema 12.3 1231 Merona untepBanoB. M3o0pakeHrne Ha KOOPAMHATHOW TUIOCKOCTH MHOYKECTBA PEIICHUN YpaBHEHUN H 6 5
Hcnonb3oBanue HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UX CHCTEM.

CBONCTB U rpaguKoB
¢yHkumii npu

IIpakTuyeckue 3aHATHSA
1. Vcnonp3oBanue cBOWCTB U TpaduKoB (DYHKIUI JJIs pelIeHHs] YpaBHEHUN U HEPaBEHCTB.
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HaunmenoBanue Copaepxxanue y4eOHOIro MaTepnasa, 1adopaTtopHble padoThI U MPAKTHYECKHE 3AHATHS, O0bem Yposenn
pa3iesioB U TeM caMoCTOsITeJIbHAsI padoTa 00y4alImmMxcs, KypcoBasi padora (IpoekT) 4acoB 0CBOEHMS
pemienun ypaBHenuii | Konrpoabnas padora no reMe «YpaBHEHUs U HEPABEHCTBa» 1 2
U HEPaBEeHCTB. IIpumepHasi TeMaTHKAa BHEAyIMTOPHOI CAMOCTOSITEIbHOM PadOThI:
1. Ocnoenbie npuemvl pewienusi ypasreHutl 11

2. OcHogHble npuembl peuleHusi HepageHCcmae
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XapaKTepuCTHKA OCHOBHBIX BU/I0B YUeOHOM
JAeATeJbHOCTH CTYICHTOB

Copep:xanue XapaKTepHCcTHKA OCHOBHBIX BH/IOB [1eATeJIbHOCTH CTYACHTOB
o0y4eHus1 (Ha ypoBHe y4eOHBIX AelCTBHIi)
Beenenne O3HakOMJICHHME C pOJIBI0O MaTEeMAaTHKU B HayKe, TEXHHUKE, DJKOHOMUKE,
I/IH(I)OpMaLII/IOHHBIX TCXHOJIOI'UAX n HpaKTH‘ICCKOfI JACATCIIbHOCTH.

OsHakoMJIEHHE C LEJSIMU M 33JayaMH W3y4CHHs MaTeMaTHKU IPH OCBOCHHU
npodeccuii CI10

AJITEBPA

PasButne noHsTHSA O
qyUcie

Brimonnenue apudpmeTnyeckux ACWCTBUI HAJ YUCIAMH, COYeTasl YCTHBIC H
IIMCbMEHHBIC IIPUEMBI.

Haxoxnenne npuOMIDKEHHBIX 3HAYEHWUH BEIMYMH H  TOTPEUTHOCTEH
BBIYMCIICHUH  (a0COJNIIOTHOM M  OTHOCHTENIBHOH); CpaBHEHUE YHCIIOBBIX
BBIPAKCHU.

Haxoxnenue ommOoK B mpeoOpa3oBaHUSAX U BBIUMCIEHUSAX (OTHOCHUTCS KO BCEM
IYHKTaM [IPOTrpaMMbl)

Kophwu,
J0rapuQMbl

CTCIICHU,

O3HakoMJIEHHE C TMOHSATUEM KOpHSA N-H CTENEHU, CBOWCTBAMM PAIUKAIOB U
MpaBUJIAMU CPAaBHEHUSI KOPHEM.

@opMyIMpPOBAHHE ONPEACICHUS KOpPHA W CBOMICTB KOpHEW. Brluucienue u
CpaBHEHUE KOPHEM, BBITIOJIHEHUE TPUKUAKA 3HAYCHUS KOPHS.
[IpeoOpazoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
paluKabl.

Brimonnenue pacyetoB no Gopmysam, COAEpKaIlIUM paguKaibl, OCYIIECTBIISSI
HEO0OXOMMBIE MMOJCTAHOBKU U MTPeoOpa3OBaHMS.
OrnpezneneHne PaBHOCUIBHOCTH — BBIPQXXKEHUH €
HMppalOHAJIbHBIX YPaBHEHHUM.

O3HaKkOMJIEHUE C OHITHEM CTEIEHU C IEHCTBUTEIIbHBIM [TOKA3aTEJIEM.
Haxoxxnenne  3Ha4YeHM  CTENEHM, UCIHOJB3Ys TMPU  HEOOXOAMMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anuceiBaHUE KOPHS N-M CTENEHU B BUJE CTENIEHU C APOOHBIM TMOKa3aTelieM U
HA000pOT.

dopmylIMpOBaHUE CBOMCTB CTENEHEN. BriunciieHne crenenen ¢ pauuoHaIbHbIM
[10Ka3aTeJieM, BBIIIOJIHEHUE ITPUKUIKA 3HAYEHUS CTENIEHHU, CPABHEHUE CTEIIEHEH.
[IpeoOpazoBanme YUCIOBBIX U OYKBEHHBIX BBIPAKECHHM, COACPIKAIUX CTETICHH,
IIPUMEHSS CBOMCTBA. Perienue nokazarenbHbIX YpaBHEHUN.

O3HakoMJIEHUE C TPUMEHEHUEM KOPHEH U CTeNeHel MPU BBIYMCIICHUH CPEHUX,
JIEJICHUU OTpe3Ka B <«30JIOTOM CeYeHHUM». PelleHue NpUKIagHbIX 3a1ad Ha
CJI0’KHBIE MPOLICHTBI

coJIep KaIIuX

paaiuKaJIaMu. Pemenue

[TpeoGpa3oBanue
anreOpanvecKux
BBIPAKECHUU

Beinonnenune npeobpazoBaHuii BbIpaXKeHUH, IpUMEeHEeHUe (HopMyJl, CBSI3aHHBIX
CO CBOMCTBaMHU CTEIIEHEH U JIOTapu(pMOB.

Onpenenenue  o0JIacTH  JOMYCTUMBIX  3HAYCHHH
BbIpaxkeHUsl. Pelienne norapumMuueckux ypaBHEHUN

JOrapu(pMHUUECKOTO

OCHOBbBI TPUTOHOMETPHUUA

OCHOBHBIE ITOHATUS

W3ydyeHrne paAMaHHOTO METOJla M3MEpPEHHUsl YIJIOB BpallleHUs U HMX CBSI3U C
rpagycHoli Mepoil. HM3o0paxkkeHne YIioB BpallleHHs Ha OKPYKHOCTH,
COOTHECEHHE BEIMYMHBI YIia ¢ ero pacnojoxenueM. dopmynupoBaHue
OTIpe/ielIeHu TPUTOHOMETPUYECKHX (PYHKIMI Ui YIJIOB MOBOPOTAa M OCTPHIX
YIJI0B MPSIMOYTOJILHOTO TPEYTOJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

OcHoBHbIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKHX TOXKAECTB JUIS BBIYUCIICHUS
TPUTOHOMETPHUUYECKHE | 3HAUEHUH TPUTOHOMETPHUYECKUX (DYHKIIMN MO OJJHON M3 HUX

TOXKJIECTBA

[IpeobpazoBanus N3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPUHU: (HOPMYJBI  CIIOKEHHUS,
MPOCTEHIINX yIBOEHUs, MpeoOpa3oBaHUS CYMMbl TPUTOHOMETpPHYECKMX (YHKIUN B
TPUTOHOMETPUUECKUX | IPOU3BEICHUE W IIPOU3BENEHUS B CYMMY M IPUMEHEHHME INPU BBIYHUCICHHUH
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Conepxanue

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B A1€ATCJIbHOCTH CTYACHTOB

00y4eHust (Ha ypoBHe y4eOHBIX JeilcTBHIl)

BBIPAKCHUI 3HAYEHHUS] TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOILICHHUS €TO.
O3HaKOMJIEHHE CO CBOMCTBAMHU CHUMMETPHUM TOYEK HA €JUHUYHON OKPYKHOCTH
Y IPUMEHEHHUE UX JUIsl BbIBOJA (hOpMyIl IpUBEACHUS

[Ipocreiimue Pemenne mno QopMmyraMm W TPUTOHOMETPUYECKOMY KpYry MPOCTEHIINX

TPUTOHOMETPUYECKHUE | TPUTOHOMETPUYECKUX YPABHEHHUU.

yYpaBHEHUs u | [lpumenenne oOOMMX METOAOB pELICHHS YpaBHEHUH (TpHUBeIeHHE K

HEPAaBEHCTBA JUMHEHMHOMY, KBaJpaTHOMY, METOJ pAa3JOXEHUS Ha MHOMKUTENH, 3aMEHbI
NIEPEMEHHOI) TP PELIEHUH TPUTOHOMETPUUECKUX YPABHEHUM.
YMeHue oTMeuaTh Ha KpYyre pEIIeHUs MPOCTEUIINX TPUTOHOMETPHUYECKUX
HEPaBEHCTB

Apkcunyc, O3HakoMJIEHHE C IIOHATHEM OOpaTHBIX TPUTOHOMETPHUECKUX (DYHKIIHH.

ApPKKOCHHYC, N3yuenue omnpenencHud apKCUHYCa, ApKKOCUHYCAa, apKTaHIEHCa YHCIIa,

APKTAaHI'€HC YUCIia

(bopMynupoBaHuE UX, U300paKEHUE HA €AMHUYHON OKPYKHOCTHU, IIPUMEHEHUE
IIPU PELICHUN YPAaBHECHUN

®YHKIHNU, UX CBOUCTBA U TPA®UKH

DyHKIHH.
IToustue 0
HETPEPBIBHOCTH

byHKIIUN

O3HakOMJIEHHE C TMOHSITHEM MEPEMEHHOW, MpUMEpaMU 3aBUCUMOCTEH MEXIy
HEPEMEHHBIMH.

O3HakoMJIEHHE C TOHSATHEM rpaduka, ONpe/ieiIeHue MPHHAIICKHOCTH TOUYKH
rpaduky ¢yukiuu. Omnpenenenue mno Gopmysie MpocTeHIne 3aBUCUMOCTH,
BUa ee rpaduka. Beipaskenue mo Gpopmyse oHON epeMEHHON Yepe3 ApyTHe.
O3HakomiieHHe ¢ onpeeneHreM QyHKINUU, GOpMYyJIMPOBaHUE €rO.
Haxoxaenue obiactu onpenenenus 1 00JacTu 3HaYeHUN PyHKIMU

CaoiicTBa (hyHKIUH.
I'paduueckas
WHTEpIPETaIHs.
[Ipumepsr

(b yHKIIMOHATBHBIX
3aBUCHUMOCTEH B
peabHBIX MpoIleccax
U SIBIICHUAX

O3HakomiieHHE ¢ TpuMepamMH (DYHKIMOHAIBHBIX 3aBUCHUMOCTEH B peabHbIX
IIPOLIECCAX U3 CMEXKHBIX JUCIUIUIMH.

O3HakOMJICHME C J0Ka3aTEeJIbHBIMM PpAaCCyKICHUSAMH HEKOTOPBIX CBOMCTB
JMHEWHOW W KBAJPAaTUYHON (PYHKIUH, MPOBEACHUE MCCIEIOBAHUS JIMHEHHOM,
KYCOYHO-JIMHEHHOM, APOOHO-TUHEHHON U KBaIpaTUYHOU (PYHKUIUN, TOCTPOECHUE
ux rpapukoB. Iloctpoenne u urenume rpadukoB ¢yHkuuid. HccnemoBanue
byHKINN.

CocraBnenre BHUJOB (QYHKIMI 1O JaHHOMY YCJIOBMIO, pEIIEHHE 3ajad Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpadrika GyHKIMH

OO0patHble QyHKIMH

N3yuenune mnoHATHS oOpaTHOW (YHKIMM, ONpeleseHHe BHIAa U IMOCTPOCHHE
rpaduka oOpaTHON (YHKIIMH, HAXOXKIEHHE €€ 00JacTH oNpeAeseHus U 001acTu
3HayeHud. IlpumeHeHne CBONCTB (YyHKUMH MpPHU HCCIEIOBAHUM YPABHEHUH U
pEILICHNH 3a/1a4 Ha DKCTPEMYM.

O3HaKOMJICHHE C MIOHSTHEM CIIOKHOU (YHKIIUU

CreneHHbIE,
HoKa3aTeJbHbIE,
aorapumuueckue u
TPUTOHOMETPUUYECKHE
(GyHKIHIH.

OO6patHbie
TPUTOHOMETPHUYECKHE

byHKIIIN

Boruncnenue 3naueHnii GyHKIUI 0 3HAYEHHUIO apryMEHTa.

Onpeznenenye NOJI0KEHNS TOUKH Ha TpaduKe 10 ee KoopaAuHaTaM U Ha000poT.
Hcnonp3oBanue CBOWCTB (YHKIMN JUIsi CpaBHEHUS 3HAYEHUU CTENEHEH u
JorapugpMmoB.

[Toctpoenue rpavKOB CTENEHHBIX U JOTaPUPMHUUECKUX PYHKIIHH.

Pemrenne mokaszaTenbHBIX W JIOTApUGPMHUECKUX YPAaBHEHHH M HEPABEHCTB IO
W3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C TIOHSATHEM HENpPepbIBHOW MEepUOIUYecKor  (QyHKImH,
dbopMynupoBaHUE CBOICTB CHHYCa U KOCHHYCA, TOCTPOCHUE UX TPaPHUKOB.
O3HakOMJIEHHE C TIOHATHEM TapMOHMYECKHX KOJIEOAaHUH U IpUMEpaMu
rapMOHUYECKHX KOJIeOAHWU JIJIsl OMMCaHUS TMPOLECCOB B (U3MKE U JIPYIHX
001acTaX 3HaHUS.

O3HakoMJIeHME C€ TOHSATHEM  pa3pblBHOM  Mmepuoaudeckod  QyHKIuUWH,
(dbopMynupoBaHUE CBOICTB TaHT€HCA U KOTAHTE€HCA, TOCTPOEHHE UX IPa(hUKOB.
IIpumeneHne CBOMCTB byHKIUI JUIs CpaBHEHUS 3HAYEHUU
TPUTOHOMETPUUYECKUX (DYHKUUH, pelIeHHs] TPUTOHOMETPUUYECKUX YpaBHEHUH.
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Conepxanue
00y4eHust

XapakTepucTHKAa OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

[Toctpoenne rtpadukoB OOpATHBIX TPUTOHOMETPHUUYECCKUX
ompezeneHue mo rpadukaM UX CBOUCTB.
Brinosnaenue nmpeodpa3oBanus rpaguKoB

byHKIMA  W®

HAYAJA MATEMATHYECKOI'O AHAJIM3A

HOCJ’ICI[OB&TCJ'IBHOCTI/I

O3HakoMJIEHHE C TOHATHUEM YHCIOBOW IOCIIENOBATEIBLHOCTH, CIOCOOaMH ee
3a/1aHusl, BBIYUCIICHUSMH €€ YJICHOB.

O3HakOMJICHHE C TTOHATHEM Ipejiesa MOCIe0BaTeIbHOCTH.

O3HaKOMJICHHE C BBIYMCICHHEM CYMMbI OECKOHEUHOTO YHCIIOBOIO psiga Ha
npUMepe BBIYUCIEHUS CYMMbl OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKOM
IIPOrPECCUH.

Pemenue 3amau Ha npumeHeHHe (OPMYINIbI CyMMbl OECKOHEUHO YOBIBAarOIIei
T€OMETPUUECKON POTPECCUU

[IpousBognas u ee
MIPUMEHEHUE

O3HaKOMJICHHE C TOHSITUEM ITPOU3BOTHOM.

N3yuenre u GOpMyIupOBaHUE €€ MEXaHHUECKOTO U T€OMETPUIECKOTO CMBICIA,
M3YYEHHUE AIrOpUTMa BBIUMCICHHS MPOU3BOJHON Ha MpUMEpe BbIUMCICHHS
MTHOBEHHOH CKOPOCTH M YTJIOBOTO KOA((UIIMEHTA KacaTeIbHOM.

CocraBrneHue ypaBHEHHUs KacaTelbHON B 00IIIeM BH/IE.

YcBoeHue npaBwi  nuddepeHmpoBaHus, TaOIHIIBI MIPOU3BOIHBIX
JJeMEHTapHbIX (YHKIUH, npuMeHeHue g auddepeHupoBanus QGYyHKIIHM,
COCTaBJICHUS YPaBHEHUS KacaTeIbHOM.

W3ydeHue TeopeM O CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOAHOMN, (OPMYIHPOBKA
uX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOJHON HCCIEAOBaHUA (PYHKIIMH, 3aJaHHOU
bopmyIoid.

YcTaHoBNeHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHOMN MO UX rpadukam.
IIpuMeHeHne NpOU3BOJHON IS PELICHHUS 3a7]a4 Ha HaX 0K ICHHUE

HauOO0JIbIIIEr0, HAMMEHBIIIETO 3HAYCHHS M Ha HAX0XKICHUE IKCTpeMyMa

[TepBooOpasuas
U MHTETpall

O3HakoOMJIEHHE C TIOHSATHEM HHTErpasia ¥ mepBooOpasHou.

W3yueHune mnpaBuia BBIYMCICHUS NEpBOOOpa3HOM M Teopembl HbroToHa—
JleitOuuna.

Pemenue 3amad Ha cBA3b MEpBOOOpPA3HONW M €€ MPOM3BOJHOM, BBIYMCIICHHE
nepBOOOpa3HOM JUTsl JTaHHOU (DYHKITHH.

Pemenne 3amay Ha NpUMEHEHHE WHTErpana JUisi BBIYUCICHUS (U3MUECKUX
BEJINYMH U TUIOIIAICH

YPABHEHUA U HEPABEHCTBA

YpaBHeHuUs u
CHUCTEMBbI YpaBHEHUI
HepaBenctBa n
CHUCTEMBbI HEPABEHCTB
C IByMA
NepEMEHHBIMU

O3HakoMJIEHHME C MPOCTEUIIMMHU CBEIEHUSMU O KOPHAX alreOpandyeckux
YPaBHEHHUM, IOHATUSMH UCCIIEJOBAHNS YPABHEHUH U CUCTEM YPABHEHMM.
N3yuenue Teopun paBHOCWIBHOCTH YPAaBHEHHU U ee npuMeHeHus. [loBropeHnue
3allUCH  PEUICHUs CTaHJIApTHBIX YypaBHEHUHM, TNPUEMOB IpeoOpa3zoBaHus
YPaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPAaBHEHUIO.
Pemenue palMOHAIbHBIX, UPPaLMOHAIBHBIX,
TPUTOHOMETPUYECKUX YPABHEHHUM U CHCTEM.
Hcnonb3oBanue cBOMCTB M TrpaduKOB (GYHKUMN 7S pelieHHsl ypaBHEHHI.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenne ypaBHEHHH C TPUMEHEHMEM BCEX IPUEMOB (PA3JIOKEHUS Ha
MHOJKUTEJIM, BBEJIEHUS HOBBIX HEHM3BECTHBIX, IOJACTAHOBKU, TIpadUyecKoro
METO/1a).

Pemenue cuctem ypaBHEeHHH ¢ MPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMJIEHHE ¢ OOIMMH BOIPOCAMH PEIICHUS] HEPABEHCTB M UCIOJIb30BaHUE
CBOMCTB U rpaduKkoB PYHKIMNA IPHU PEIIEHUN HEPABEHCTB.

Pemienne HepaBeHCTB M CHUCTEM HEPABEHCTB C IMPUMEHEHHEM Pa3IMYHBIX
CHoco0O0B.

IIpuMeHeHne MaTeMaTHYEeCKUX METOJO0B I PELICHUs COJEP KATENIbHBIX 3a1a4

IIOKa3aTCIbHBIX n
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U3 pa3IMYHbIX 00JacTei HaykKu M MpakTHUKU. HTeprnpeTHpoBaHue pe3yabTaToB
C YYETOM pEaNIbHBIX OrPAHUYECHUIA

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEN U CTATUCTHUKH

OCHOBHBIE TIOHSTHS
KOMOWHATOPHUKH

Wzyuenue mnpaBuia
KOMOMHATOPHBIX 33]1a4.
Pemennie KoMOWHATOPHBIX
YMHOXXEHHUSI.
O3HakOMJIEHHE C MOHATUSMU KOMOMHATOPHUKHU: Pa3MEIICHUSMU, COUCTAaHUSIMU,
NepecTaHOBKaMH U (hOpMyTaMH Il UX BEIYUCICHHS.

OObsicHeHHe u TOpuMeHeHue (opMmyn Uis BBIYUCICHUSA Ppa3MEIICHUH,
NEPECTaHOBOK U COYETAHUI MPH PEIICHUH 3a/1au.

Oznakomienue ¢ 6uHoMoM HptoToHa u TpeyronsHukom [ackars.

Pemienne mpakTHYeCKMX 3alad C MCIOJb30BAaHUEM TOHSATHH M TpPaBUII
KOMOWHATOPHKHU

KOMOMHATOPUKH U MPUMEHEHHE TpU  PELICHUU

3aJa4  METOoAOM Imepedopa W 1O MpaBUILY

DNEMEHTHI TEOPUU

I/I?,yquI/Ie KIIACCUYECCKOI'0 OonpcACJICHUA BCPOATHOCTH, CBOICTB BEPOATHOCTH,

BEPOATHOCTEN TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenne npumepoB BBIUMCIEHUS BEpOSATHOCTEM. Pemenue 3amad Ha
BBIUHUCIICHHE BEPOSTHOCTEH COOBITUI
[IpencraBnenue O3HaKOMJIEHHE C MIPE/ICTABICHUEM YMCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.
JNaHHbIX  (TaOnuupl, | Pemenue nmpakTHyecKux 3aaa4y Ha 00pabOTKY YMCIOBBIX JaHHBIX,
JMarpaMmBl, BBIYMCIICHHE UX XAPAKTEPUCTUK
rpaduKm)

I'EOMETPUA

[TpsiMbIe U MIIOCKOCTH
B IIPOCTPAHCTBE

@opMynMpoBKa M NPUBEACHHUE JI0KA3aTEIbCTB IPU3HAKOB  B3aUMHOIO
pacmoJioKEeHUusT TPSAMBIX W IUIOCKOCTEH. Pacmo3HaBaHue Ha deprexax u
MOJENIAX Ppa3JIMYHBIX CIIy4aeB B3aUMHOIO pACIOJOXKEHUS NPSIMBIX U
IJIOCKOCTEM, ApryMEHTHPOBAHUE CBOUX CYXKICHHUI.

DopmMyIUpOBaHUE OIPEIEIICHUM, IPU3HAKOB W CBOWCTB MapaJUICIbHBIX H
MEePIECHANKYJISIPHBIX INIOCKOCTEH, ABYTPAHHBIX U IMHEWUHBIX YIJIOB.
BrInosHeHUE TOCTPOEHUSL YIVIOB MEXIAY NPSAMBIMH, NPSIMOM U IUIOCKOCTBIO,
MEXK]1y TIJIOCKOCTSMU IO OMMMCAHUIO U PACIIO3HABAHHUE UX HA MOJAEIISIX.
IIprMeHeHne MPU3HAKOB U CBOWCTB PACIIONOKEHHUS MIPAMBIX U INIOCKOCTEN MPU
peneHuu 3aay.

N300paxeHne Ha pUCYHKaX M KOHCTPYUPOBAaHKE Ha MOJEISAX MepPIeHANKYISIPOB
Y HAKJIOHHBIX K IUIOCKOCTH, MPSMBIX, TApaJUICIIbHBIX MIIOCKOCTEN, YTJIOB MEXKIY
IPsIMOM U TNIOCKOCTBIO U 000CHOBAHHE MTOCTPOCHHUS.

Pemienne 3amad Ha BBIUMCIEHHWE TEOMETPUUECKUX BeNMMYMH. OMNHCHIBAaHUE
pacCTOSAHUSA OT TOYKM [0 IUIOCKOCTH, OT IMPSAMOM J10 IUIOCKOCTH, MEXKIY
MJIOCKOCTSIMU, MEXKIY CKPEUIMBAIOIIUMUCS MPSIMBIMU, MEXAY MNPOU3BOJIbHBIMHU
dburypamu B mpoCTpPaHCTBE.

dopMyTHpOBaHUE W JTOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TEopem
CyILIECTBOBaHUS, CBOICTBA).

N300paxeHne Ha uyepTekax M MOJENSIX PAcCTOSHUS U OOOCHOBAHHME CBOMX
cyxknenuil. OmpeneneHue W BBIYUCICHUE PACCTOSAHMI B MPOCTPAHCTBE.
[Ipumenenue Gopmys U TeopeM MITAaHUMETPHUH IS PEIICHHS 3a/1a4.
O3HakoMJIEHUE C TOHATHEM MApPAUIETbHOTO MPOEKTUPOBAHUS U  €r0
cBoiicTBaMH. DOpPMYIMPOBAHUE TEOPEMBI O IUIOMIAAM  OPTOTOHAIBHOMN
MPOEKIIUYM MHOTOYT'OJIbHUKA.

[Ipumenenue Teopun 171t 000CHOBAHUS MTOCTPOSHUN W BEIYHCIICHUM.

AprymMEHTUpOBAaHHE CBOMX CYXKJAEHHH O B3aUMHOM  pacIOJIOKEHUU
POCTPAHCTBEHHBIX QUTYD
MHororpaHHuKu Onucanme M XapakTEpUCTHKA  pa3IUYHbIX  BUJOB  MHOTOIPAaHHUKOB,
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NIEPEYUCIICHNE UX JJIEMEHTOB U CBOWCTB.

N300pa>keHre MHOTOIPAaHHUKOB M BBIMOJIHEHHE OCTPOCHHS Ha N300paskeHHIX
Y MOJENSX MHOTOTPaHHHUKOB.

Boluncnenue JIMHEHWHBIX 3JEMEHTOB UM YIJOB B IPOCTPAaHCTBEHHBIX
KOH(pUrypauusax, apryMeHTUPOBaHUE CBOUX CYXKACHUH.

XapakTepucTUKa M HM300paKeHUE CEYEHUs, pPa3BEPTKH MHOTOTPAHHHUKOB,
BBIUMCJICHHE IIJIOIAAECH TOBEPXHOCTEH.

[TocTpoeHnue mpocTeWmuX ceuyeHui KybOa, Mpu3Mbl, nmupamuibl. [IpuMeHeHue
(akTOB M CBENICHHI U3 TUIAHUMETPHUH.

O3HakomJIeHHE C BMJAMH CHUMMETPUM B HPOCTpPAHCTBE, (HOPMYyIUpOBaAHHE
ONpPENEICHUN M CBOMCTB. XapaKTepUCTUKA CUMMETPUM Te€l BpALICHUS U
MHOTOTPaHHMKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEILICHUH 3a/1a4.

Hcnonb3oBanue npuoOpeTeHHbIX 3HAaHUN [yl UCCIIEJOBaHUS U MOAEIHPOBAHUS
HECJIOKHBIX 3a7a4.

N300pa’keHre OCHOBHBIX MHOIOI'PAaHHHUKOB M BBIIIOJHEHHE PUCYHKOB IIO
YCJIOBMSIM 3aJ1a4

Tena u moBepxHOCTH
BpALIEHUs

O3HakoMJIEHHE C BUAAMU TN BpalleHus, (opMyTupoBaHHE UX ONPEACTICHUN U
CBOWCTB.

@opMyIUpOBaHUE TEOPEM O CEYEHMM IIapa IUIOCKOCThIO M  IIJIOCKOCTH,
KacaTeJIbHOH K cdepe.

XapakTepucTuKa U n300pakeHUE TeJl BPAIIEHUs, UX Pa3BEPTKHU, CEUEHUS.
Pemenue 3amad Ha IOCTPOEHUE CEYEHUM, BBIYMCIECHUE JJIMH, PAcCTOSHUM,
yrioB, miomanaei. [IpoBeneHne noka3aTenbHBIX PacCyKACHUM INPU pELICHUU
3az1a4.

[IpuMeHeHnEe CBOMCTB CHMMETPUM IIPpU PELICHMM 3aJa4 Ha Tella BpallleHus,
KOMOMHAIMIO TEJl.

N300pa’keHre OCHOBHBIX KPYIJIBIX TE€JI W BBINOJHEHHE PUCYHKA 10 YCIOBHIO
3a/1a4u

Hsmepenus B
TEOMETPHUH

O3HakoMJIEHHE C TOHATUSAMH IJIOLIAAN U 00beMa, aKCHOMaMH M CBOWCTBaMHU.
Pemenue 3asa4 Ha BBIYMCIICHUE IUIOMIAAEH IUIOCKUX (UTYp ¢ MPUMEHEHHEM
COOTBETCTBYIOIIUX (GOPMYI U (PAKTOB U3 MJIAHUMETPHUH.

N3yueHune TeopeM O BBIUMCIEHHUH 00BEMOB MPOCTPAHCTBEHHBIX TeJl, pellIeHHE
3a/1a4 Ha IpUMeHEeHNe (POPMYJI BBIUHUCIEHHS] 00bEMOB.

N3yuenne  QgopMmyn  Juis  BBIYMCICHHS  IUIOIIAZEH  MOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BPAILICHHUS.

O3HakOMJIEHHE C METOJIOM BBIUMCIICHUS MJIOLIAIU IOBEPXHOCTH C(EepBbI.
Pemenune 3agau Ha BBIYUCIIEHUE IUIONIA/IEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
TeN

Koopaunats! n
BEKTOPBI

O3HakoMJIeHHME C TIOHATHEM BeKTopa. M3ydeHue [eKapTOBOW CHCTEMBI
KOOPJMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE IO 3aJaHHBIM KOOPAMHATaM TOYEK U
IIJIOCKOCTEM, HAX0XK/IEHHE KOOPANHAT TOYEK.

HaxoxneHnne ypaBHEHHH OKpPYXHOCTH, cdepbl, IUIOCKOCTH. Bpruncinenue
PACCTOSIHUM MEXAY TOUYKaMHU.

N3yyeHue CBOMCTB BEKTOPHBIX BEIWYMH, MPABWI Pa3JIOKCHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, NpPaBUJI HAXOXKICHUS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, ITPaBUJI IEUCTBUI C BEKTOPaMU, 3aJaHHBIMU KOOPAUHATAMHU.
IIpuMeHeHne Teopuy NpY PELICHUH 3a7a49 Ha JEHCTBUS C BEKTOPAMH.

N3yyeHue CKaasipHOIrO IIPOU3BEIACHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS
IPSAMOM M MIIOCKOCTH. [IprMeHenne Teopun npy peleHnn 3a1ad Ha JeUCTBUS C
BEKTOPAaMH, KOOPJAMHATHBIA METOJ, NPUMEHEHHUE BEKTOPOB [JISi BBIYHMCIICHUS
BEJIMYMH YIJIOB M PACCTOSTHUM.

O3HaKOMJIEHME C JI0Ka3aTeIbCTBAMM TEOPEM CTEPEOMETPUM O B3aUMHOM
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PacCroJIOKCHNHU MMPIAMBIX U IUIOCKOCTEH C MCIOIL30BaHUEM BCKTOPOB
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Amumos I1I. A. u 1p. MaTemaruka: anre6pa 1 Hayaja MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.

Anrebpa W Hayaja MaTeMaTHYECKOTO aHanu3a (0a30BbIM W yriayOjeHHBIM ypoBHH).10—11
Kkimaccel. — M., 2014,

Aranacsa JI. C., byry3zoB B. ®., Kagomnie C. b. u ap. Marematuka: anrebpa m Hayaia
MaTeMaTHYecKoro ananusza. l'eomerpus. ['eomerpus (6a3oBblii M yriyOneHHblid ypoBHH). 10—11
Knaccel. — M., 2014.

bammako M. 1. Maremartuka: y4eOHUK 7S CTY/. YUPEKACHHMA cpel. mpod. oOpa3oBaHus. —
M., 2014.

bammakor M. WM. Maremaruka. COopHUK 3amad Tpo(UILHOW HAMPaBICHHOCTH: Yyueo.
[Tocobue ms cTyn. yupexaenuit cpen. npod. oopazoBanus. — M., 2014.

bammakos M. U. Martematnka. 3ajaqduK: yqe0. mocoOue sl CTyl. YIPEXKACHUN cpel. mpod.
obOpazoBanus. — M., 2014.

bammvakoB M. U. Maremaruka. DJIeKTPOHHBINA yue0.-MEeTOA. KOMIUIEKC JJIs CTY. YUpexaeHui
cpen. mpod. obpazoanuss. — M., 2015.

bammakoB M. . Maremaruka (6a30Bsbiif ypoBens). 10 kinacc. — M., 2014.

bammakoB M. U. Maremaruka (6a30Bbiii ypoBenb). 11 kmacc. — M., 2014.

bammakor M. U. Anrebpa u Havana ananmsa, reomerpus. 10 kimacc. — M., 2013.

bammakoB M. . Maremaruka (6a30Bblif ypoBenb). 10 kiacc. COopHUK 3a7au: yuel. mocodue.
— M., 2008.

bammakoB M. . Maremaruka (6a30BbIif ypoBenb). 11 kiacc. COopHuk 3aaa4: y4ue0. mocodue.
— M., 2012.

I'yces B. A., I'puroppe C. I'., Honrmna C. B. Marematuka s mnpodeccuii u
CTIEIMANTBHOCTEH COIMATbHO-I)KOHOMHYECKOTO IPOIIISL: y4eOHUK IS CTY. YUPEXKISHHUH cpel. mpod.
obpazoBanusi. — M., 2014.

Konsrun FO.M., Tkauesa M. B, ®enepoBa H. E. u np. Maremaruka: anrebpa u Havaia
MaTeMaTHYeCKOro aHanusa. Ainrebpa v Hadyalla MaTeMaTH4eckoro aHanusa (0a3oBbId U YrimyOJIeHHBIN
ypoBun). 10 kmace / mox pen. A. b. XKmxuenko. — M., 2014.

Komsrun FO.M., TkaueBa M. B., ®enepoBa H. E. u np. Maremaruka: anrebpa u Haudana
MaTeMaTHYecKoro aHanusa. Ayiredpa ¥ Hadajla MaTeMaTUYeCcKoro aHanusa (0a3oBbld U YriyOJeHHBIN
ypoBHH). 11 knacc / mox pen. A. b. XKumxuenko. — M., 2014.

s mpenoxasareJieit

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanum.
[Ipuka3 MunucrepcrBa oOpazoBanust W Hayku P® or 17.05.2012 Ne 413 «O0 yrBepxkaeHuu
(benepaabHOrO TroCyJapCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa CpeaHero (MOJHOro) oOIero
00pa3oBaHUsI.

[Tpuka3 MunucrepctBa oOpa3oBaHuss U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH
u3menenuil B Ilpuka3 MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012
Ne 413 «*“O06 yTBepxkeHUH (PeepatbHOT0 rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaH1apTa CPEAHEro
(mosHOTO) 00IIIETO 00pa30BAHUS Y.

[Tucemo [lenmaprameHTa rocynapcTBeHHON MOJIUTUKU B cepe MOATOTOBKU pabOYMX KaJpoB U
JIIO MunuctepcrBa oOpasoBanust u Hayku P® ot 17.03.2015 Ne 06-259 «Pexkomenmauuu 1o
OpraHu3alM TOJIyYeHHsI CpelHero oOmero oOpa3oBaHuUs B Ipelesiax OCBOEHHUS 00pa30BaTEeNbHBIX
IIpOrpaMM CpeaHero npodeccruoHalbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOrO oOLIero oOpazoBaHUs C
ydeToM TpeOoBaHu# (heaepalbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB U IMOJy4yaeMOM
npodeccuu WK CHeualbHOCTH CPETHEro MPo(hecCHOHATBEHOTO 00pa30BaHU.

bammvakoB M. . MaTtemartuka: KH. Ui [IperoaBaTens: MeTo 1. mocooue. — M., 2013

bammakos M. U., I{pranos 1. Y. Merognyeckoe mocobue s moarotoBku k EI'D. — M.,
2011.
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