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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma o6mieoOpazoBaTenbHON y4eOHOM nucruruimHa «MaTtemaTtnka: anreOpa W Hadana
MaTEeMaTHYeCKOro aHaliu3a; reomerpus» (mgaiee — «MaremaTuka») MpeAHa3HAuYeHa IS HU3Y4YCHUS
MaTeMaTHKd B  MpodeccHOHaNbHBIX  oOpa3oBarenbHbiXx — opranmsamusax CIIO, peanusyrommx
o0pa3oBaTeNpHyI0 MPOrpaMMy CpelHero o0mero oOpa3oBaHMs B Tpeaesax 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 cpeaHero oOmero oOpa3oBaHUSA,
NPEObSBISIEMBIX K CTPYKTYpE, COACP)KAHUIO M pe3yJabTaTaM OCBOCHHUS Y4YEOHOW JWCIHUIUIMHBI
«MaremaTHKa», B COOTBETCTBHUM C PekoMeHJanusMu [0 OpraHu3aluu IOJY4YEeHHUS CPEIHEro OOIIero
o0pa3oBaHMsl B TMpelesiax OCBOCHHS OO0pa30BaTEIbHBIX IMPOTPAMM CPEIHEr0 MNpPOoPEeCcCCHOHATHLHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOrO 0OIIEro o0Opa3oBaHUS C Y4YeTOM TpeOoBaHMH (emepaabHbIX
rOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAaHAAPTOB M IOJIydaeMOH Npodeccuu WM CIEeUUAIbHOCTH
cpenHero mpodeccuonanbHoro oOpazoBaHus (mucbMo JlemaprameHTa TOCyJapCTBEHHOW IMOJIUTUKU 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, KyJIbTYPHBIX M HCTOPUIECKUX
(akTOpax CTaHOBJICHHSI MAaTEMATHKU;

» obOecrieyenne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO M MaTeMaTHYECKOTO
MBIIUICHHUS,

* obOecrieyeHrne CHOPMUPOBAHHOCTH YMEHHMU NPUMEHATH IOJyYCHHbIC 3HAHHS TPU PEIICHUU
pa3IMYHbIX 33]1a4;

* obecrieueHue chOpMHUPOBAHHOCTH MPEACTABICHNN O MaTeMaTHKE KaK 4YacTh 00IIeYeI0OBEUECKON
KYJIbTYpPbI, YHUBEPCAIBHOM $I3bIKE HAYKH, MO3BOJIAIONIEM OMHCHIBATh M M3y4yaTh peajbHbIC MPOLIECCHl U
SIBJICHUSL.

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

[IporpaMMa MOXET HCMONB30BAThCA APYTUMU MNPOQPECCHOHANBHBIME  00pa3oBaTebHBIMU
OpraHU3alMsIMHU, PEATH3YIONIUMU 00pa30BaTeIbHYIO MPOTpaMMy CpeaHEro oOmiero oOpa3oBaHUsS B
npenenax ocBoenust ocHoBHO# OITOIT CITO Ha 6a3e ocHoBHOTO 06111er0 06pazoBanus (ITITKPC).

OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCHUIIJINHBI
«MartemaTuka: ajredpa H Haya/Ia MATEMATHYECKOI0 AaHAJIMN3a; TeOMeTPHUsl »

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

B mpodeccroHanbHBIX 00pa3oBaTENbHBIX OpPraHMU3ALUAX, PEATH3YIONMX 00pa30BaTEIbHYIO
nporpamMMmy cpeaHero obmero odpasoBanus B mpenenax ocBoeHus OIIOII 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 COJAEPKAHMHM OOyuYeHHs, KOJWYECTBE YacoB, BBIJIEISIEMbIX 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 mpencTaBiaeHUe 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
OpraHm3aiuy yaeOHOU AesTensHOoCTH oOydarommuxcs. i TeXHHIecKoro nmpoduis mpodeccnoHaIbLHOTO
oOpa3oBaHMs BEIOOD 11eJIeii cMelaeTcs B mparMaTuyeckoM HalpaBieHUH, IPeyCMaTPUBAIOIIEM YCUIICHHE
U pacIIMpeHre MPUKIATHOTO XapakTepa M3Y4YeHHs MATEeMAaTHKH, NMPEUMYIIECTBEHHOW OpPUEHTAIMHM Ha
AITOPUTMHUYECKHH CTUJIb TIO3HABATEIHHON ACSITELHOCTH.

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

* BEIOOPOM Pa3IUYHBIX MOJX0I0B K BBEJICHUIO OCHOBHBIX MOHATHIH;

* (hopMUPOBAHUEM CHCTEMBI YU€OHBIX 3aJlaHni, oOecrieunBaronux 3(h(HEKTUBHOE OCYIIIECTBICHHUE
BBIOPAHHBIX 1IE€JIEBBIX YCTAaHOBOK;

* 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;

* IPAKTUYECKOT0 HCIOIb30BAHMS TPUOOPETEHHBIX 3HAHUN 1 YMEHUN: MHINBUTYaTbHOTO y4eOHOTO
OIIbITa B IOCTPOCHUH MATEMaTHUYECKUX MOJIEEH, BBIIIOJTHEHUH UCCIIEI0BATEIbCKUX IIPOEKTOB.

TakuMm o06pazom, peanu3zanus cofaepx aHus yaeOHOW JUCIUILTUHBI OPUEHTUPYET HA IPUOPUTETHYIO
POJIb TIPOIIECCYaTBHBIX XaPAaKTEPUCTHK y4eOHON paboThl, 3aBHCAIUX OT Mpoduiis npodeccrnoHalbHOTO
o0pa3oBaHMsl, MOJYYCHHSI OIbITA HCIOIb30BAHMS MAaTEMAaTUKHU B COJIEPKATEIbHBIX M MPOPECCHOHATBHO
3HAYMMBIX CUTYaIUsIX 110 CPABHEHUIO ¢ ()OPMATbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMH XapaKTEPHUCTUKAMHU
o0OyueHusl.

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

e anreOpanyeckas JMHHS, BKIIIOYAIOIIAs CUCTEMATH3AIMIO CBEICHUI O YHCIIaX; U3y4eHUe HOBBIX U
00001IeHIe paHee H3yYeHHBIX Onepanuii (BO3BEICHUE B CTETICHb, U3BJICUCHIE KOPHSI, Iorapu(MUpOBaHNE,
CHUHYC, KOCHHYC, TAH['€HC, KOTAHT'€HC U 00paTHbBIE K HUM); U3YYCHHE HOBBIX BUOB YHCIOBBIX BBIPAKECHUI
1 (OpPMYII; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB W BBIYMCIUTEIBHON KYJIbTYpHI, PACIIUPEHUE U
COBEPILIEHCTBOBAHHE alNreOpandeckoro ammapara, c(OPMHUPOBAHHOTO B OCHOBHOW INIKOJIE, U €ro
MPUMEHEHHE K PEIICHUI0 MAaTeMaTHUECKUX U TIPUKIIATHBIX 3a]1a4;

* TeopeTHKO-(DYHKIIMOHANBHAS JIMHUSA, BKIIOYAIOIIAsl CUCTEMATH3AIUIO U PaCIIUPEHUE CBEACHUN O
(GYHKIHSAX, COBEPIICHCTBOBAHKUE TPAaPUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMH HJICSIMU M METOJIaMH
MaTeMaTHYeCKOro aHajiu3a B 00beMe, MMO3BOJIAIOIIEM HMCCIE0BATh JeMEHTapHble (YHKIUU U pelaTh
MpOCTEHIINE TeOMeTpUYeCcKre, PU3NIECKUE U IpyTrHe MPUKIIaHbIe 3a/1a4H;

* JIMHUA ypaBHEHUU U HEPAaBEHCTB, OCHOBAHHAS HAa MOCTPOSHUH U MCCIEAOBAHUN MATeMaTUYECKUX
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 TEOMETPUYECKHX HW3MEPEHHUH, KOOPAMHATHOIO W BEKTOPHOIO METOJIOB [UIl pEIleHUs
MaTeMaTHYECKUX U MPUKJIAIHBIX 32134,

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

Paznensi (TeMbl), BKIIOUSHHBIE B COJIEpPKaHNEe YIeOHOM TUCITUIUIMHBIL, SIBJISIFOTCS OOIIUMU ISl BCEX
npoduieil mpodecCHoHATBHOTO 00pa30BaHUs M MPH BCEX 00beMax ydyeOHOTO BPEMEHH HE3aBHUCHUMO OT
TOTO, SIBJIICTCS JIM yueOHast AUCIUIIINHA «Marematrkay 6a30Boi WK MPOQHUILHOM.

B TemaTtnueckom miaHe mporpamMmbl y4eOHBIN MaTepHall IpecTaBieH B (opMe Yepeayronierocs
pa3BepThIBAHUS OCHOBHBIX COJEpP)KATENbHBIX JMHUN (anreOpanyeckoil, TEeOopeTHKO-(yHKIIMOHATHHOM,
YpaBHEHUH U HEPABEHCTB, T€OMETPUUYECKOM, CTOXaCTUUYECKOI), YTO MO3BOJISET THOKO MCIOJB30BaTh UX
pacrioyio’keHre 1 B3aUMOCBSI3b, COCTABIIATh pabouMii KaJleHIapHbIH IJ1aH, MO-pa3HOMY depenys ydeOHbIe
TeMbl (T7aBbl yuyeOHHMKA), Yy4uThIBas Mpoduib NpodecCHOHaIBLHOrO O00pa3oBaHMs, CHEHUPUKY
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ocBauBaemoiri mpodeccuu CIIO, rnyOuHy W3ydeHUs MaTepHaia, YPOBEHb MOJTOTOBKH CTYACHTOB IO
MpEAMETY.

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

Wzyuenue oOmeoOpa3oBarenpbHOM  ydeOHOM  aucHuIuiuHbl  «MaTtemaTtuka»  3aBepIIaeTcs
MOJIBEJICHUEM UTOTOB B (pOpME SK3aMEHA B paMKaX MPOMEXKYTOUYHOM aTTECTAllMU CTYACHTOB B MPOIECCE
ocBoenust ocuoBHoi OITOIT CITO ¢ monydyenuem cpeanero oomero oopaszosanus (ITIIKPC).

B pazpene mporpammer «Copepkanue y4eOHON TUCIUIUIMHBD) KYpCHBOM BBIICTICH MaTepual,
KOTOPBIH MPU U3y4YEeHUH MaTeMaTUKH Kak 0a30BOM, TaK U MPOPUIbHON Y4eOHON TUCIUILTUHBI, KOHTPOJIIO
HE TIOJJIEKUT.

MECTO YYEBHOM JUCIATLJIMHBI B YYUEBHOM ILJIAHE

YyeOnas nucuuiuinHa «MaremaTuka: anreOpa U Hadaiza MaTeMaTHYECKOTO aHaN3a; TCOMETPHUS
ABIIAETCS Y4EOHBIM IpEeIMETOM O0s3aTeabHONM MpeaMeTHON obnactu «Marematuka U UHGOPMaTHKa»
®I'OC cpennero ob1Iero 0Opa3oBaHMsL.

YueOHas qucruiuiiHa «MaTtematrkay u3ydaercs B 0011e00pa3oBaTeIbHOM UK Y4eOHOTO MIaHa
OIIOIT CIIO na 6a3e ocHOBHOro oOuIEro 00pa3oBaHMs C MOJIyYEHHUEM CPEIHEro o0Iero oopa3oBaHUs
(TITTKPC).

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
npodeccnoHanbHOro 00pa30BaHUS.

PE3YJIbTATBI OCBOEHU S YYEFHOM JUCHUIIINHBI

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

* IUYHOCHIHBIX .

— c(OpMHUPOBAHHOCTH NIPEJCTABICHNUN O MaTEMATHKE KaK YHUBEPCAIbHOM SI3bIKE HayKH, CPEJICTBE
MOJICJIMPOBAHUS SIBIICHUH U MPOLIECCOB, UJIEAX U METO/IaX MaTeMAaTUKH;

—— IIOHMMaHHE€ 3HAYUMOCTH  MAaT€MaTUKU Uil  HAyYHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHMS K MaTeMaTUKEe KaK K YacTH OOIIeueloBeYecKOil KyIbTypbl depes
3HAKOMCTBO C UCTOPUEN PA3BUTHSI MATEMATUKH, 3BOJIFOLMEH 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 TIOJY4YeHUs: OOpa3oBaHUs B OO0JACTAX, HE TPEOYIOMMUX YIIyOJEHHONW MaTeMaThu4ecKou
MOJITOTOBKH;

—— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMO0O0pa30BaHUIO, HA MPOTKEHUU
BCEl JKM3HU; CO3HATEIILHOE OTHOLICHHE K HEMpPEephIBHOMY OOPa30BaHUIO KaK YCJIOBUIO YCIEIIHOM
po¢eCCHOHAIIBHON 1 00IIIECTBEHHON JIEATEIbHOCTH;

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

— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO IOJIE3HOM, yueOHO-HCCIIe0BATENBCKOM, MPOSKTHOM U JPYTrUX BUIAX JEATEIbHOCTH;

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

* Memanpeomemmoix:

—— YMEHHE CaMOCTOSITENIbHO ONPEAEIATh LU ASITEIbHOCTH 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;

—— YMeHHe IPOAYKTHBHO 00IIAThCs M B3aUMO/JICHICTBOBATH B IMPOLIECCE COBMECTHOM eSTEIbHOCTH,
YUUTHIBATh MO3ULIHUU JPYTUX YIACTHUKOB JIEATENBHOCTH, 3 (HEKTUBHO pa3peniaTb KOHPIUKTHI;
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—— BIAQJICHUE HaBBIKAMH TIO3HABATEJIbHOM, Yy4eOHO-HCCIICIOBATEILCKOW M  MPOEKTHON
NEeSTeIbHOCTH, HAaBBIKAMH pa3pelieHus] Mpo0JieM; CIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSTEIHHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a]1a4, TPUMEHEHHUIO PA3JIUYHbIX METOJIOB MO3HAHMUS;

—— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENIbHON WH(OPMAIMOHHO-TTO3HABATEIILHON
NESATEILHOCTH, BKIIIOUAs YMEHHUE OPHUEHTUPOBATHCS B PA3JIMUYHBIX HCTOYHUKAX WH(POPMAIIUU, KPUTUIECKH
OIICHUBATh U UHTEPIIPETUPOBATH NH(DOPMAIIHIO, TTOJIYIaEMYIO U3 PA3TMYHBIX HICTOYHHKOB;

— BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMHU: YMEHHME SICHO, JIOTUYHO W TOYHO H3JaraTh CBOI TOYKY
3pEHHUsI, UCTIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

—— BJIQJICHUC HABBIKAMU IMO3HABATEIIBHOW pe(IEKCUHM KaK OCO3HAHHUsS COBEPIIAEMBIX JICHCTBUN U
MBICJIUTEJIBHBIX MPOILIECCOB, UX PE3yJIbTaTOB U OCHOBAHMI, I'PAaHUIl CBOErO 3HAHUS M HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 3a7a4 U CPEJICTB JJIsl UX JOCTH)KCHUS,

—— MEJNCYCTPEMJICHHOCTh B MOHMCKAX M MPUHATUU PENICHUH, COOOPa3UTENBbHOCTh M WHTYWIIUS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEACTABICHHUH; CIOCOOHOCTh BOCIPHHHUMATH KPacoTy U TapMOHUIO
MHUPA;

* NPEOMEMHBIX .

— c(opMHpPOBAaHHOCTH MPEJCTABICHUNH O MAaTEeMAaTUKE KaK YaCTH MHPOBOW KYJIbTYpbl M MECTE
MaTeMaTHUKd B COBPEMEHHOW IMBWIM3AllMH, CIOCO0AX OIWCAaHUS SBJICHHH pPEalbHOIO MHpa Ha
MaTEMAaTHYECKOM SI3BIKE;

—— c(hOpMUPOBAHHOCTh TPEACTABICHHUA O MaTEMaTHYCCKUX TMOHATHUAX KaK BaKHEHIIMX
MaTEeMaTUYeCKUX MOJENSIX, IO3BOJISIONIMX OMUCHIBATH M HM3Yy4aTh pa3HbIE IPOLIECCHl W SIBIICHUS,
NMOHUMaHNE BO3MOYKHOCTH aKCHOMAaTHUYE€CKOI'O MOCTPOSHUSI MaTEeMaTHYECKUX TCOPUIL;

—— BIJAQJICHHE METOJaMHU JOKAa3aTeIbCTB W QJITOPUTMOB pEUICHUS, YMEHHE HX HPUMEHSTH,
MIPOBOJIUTH JIOKA3aTEJIbHbIEC PACCYKIEHUS B XO/I€ PEIICHUS 3a]1ay;

—— BIIQJICHUE CTAHJAPTHBIMU T[PUEMaMU pEUICHUS PAlMOHAIBHBIX U HUPPAIMOHAJIBHBIX,
[IOKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE
TOTOBBIX KOMITHIOTEPHBIX MPOTPAMM, B TOM YHCJIC JJIsl TTOMCKA MYTH PEIICHUS U WUIIOCTPAIlUU PEIICHUs
YpaBHEHUH U HEPABEHCTB;

—— c(OpPMHUPOBAHHOCTH MPEICTABICHUH 00 OCHOBHBIX MOHATHIX MAaTEMaTHYCCKOTO aHAIM3A U UX
CBOMCTBAx, BIIAJICHHE YMEHHEM XapaKTepH30BaTh MOBeAeHUE (PYHKIIM, HCIOJIb30BAHUE MOJYUYEHHBIX
3HAHUM I ONUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEM;

—— BIIQJICHHE OCHOBHBIMH MOHSTUSMHU O TUIOCKUX U IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX,
WX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTH YMEHHS pAaclo3HaBaTh TreoMeTpuYeckue (Urypbl Ha
yepTekax, MOJAENSAX U B PeaTbHOM MHUPE; NIPUMEHEHHE M3YYCHHBIX CBOMCTB T€OMETpUUYECKUX (UTYp U
dhopmyn i perieHus TEOMETPUUYECKUX 3a/1a4 U 3371a4 C MTPAKTUUECKUM COJICpKAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUI O TpoIleccax M SBICHHSIX, UMEIOIIUX BEPOSATHOCTHBIN
XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEATHbHOM MHUPE, OCHOBHBIX IMOHATHUSX SJIEMEHTApPHOU
TEOpUU BEPOSTHOCTEH; YMEHUN HAaxXOOUTh U OILICHHWBATh BEPOSTHOCTH HACTYIUIGHHUS COOBITUN B
MPOCTEUIINX MTPAKTUYECKUX CUTYAIUSX ¥ OCHOBHBIE XapaKTEPUCTUKH CIYYAHBIX BETUYHH;

—— BJIa/ICHUE HaBbIKAMHU HCIIOIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIPU PEIICHHUH 3a7a4
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TEMATUYECKUM ITJIAH
Hpe;[MeT «MaTeMaTI/IKaI anre6pa, HavaJla MaTECMaTHYCCKOI'O aHaJIn3a, FGOMeTpI/IH»

[Mpodeccus «MacTep cjiecapHbIX padoT»

Ne Kosmuects
TeMbL Coaep:xkanue 00yueHust 0 19COB
BBenenne 2
1. Pa3BuTHe NOHATHS O YHCIIE. 16
2. KopHu, crenenu u jorapudpmol. 32
3. IIpsimble U MJI0CKOCTH B NPOCTPAHCTBE. 22
4, Komounaropuka 10
4.1 DnemeHTbl KOMOMHATOPUKHU 10
S. KoopauHatbl 1 BeKTOpHI. 22
6. OCHOBBI TPUTOHOMETPHH. 34
6.1 OCHOBHBIE TOHATHS 6
6.2 OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA 8
6.3 [IpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUN 10
6.4 TpuroHomeTpuyecKkre ypaBHEHHUs U HEPaBEHCTBA 10
7. DYHKIMHU UX CBOHCTBA U rpadukm. 26
7.1 dyHKIMK UX CBOMCTBA U rpaduKu 13
7.2 CreneHHble NOKa3aTeNlbHbIE, JOrapu(MUUIECKUEe U TPUTOHOMETPUYECKHE
¢ynkuuu. OOpaTHBIE TPUTOHOMETPUYECKHE PYHKIIUU 13
8. MHOrorpaHHUKH U KpyIJble TeJa. 30
8.1 MHororpaHHUKU 11
8.2 Tena v NOBEPXHOCTH BpallleHUs 9
8.3 N3mepeHust B reOMETpUH 10
9. Havyaja maTeMaTH4eCKOro aHaJM3a. 32
9.1 IlocnenoBaTENIBHOCTH 8
9.2 TlpousBogHas 24
10. HHTerpaJ u ero npuMeHeHue 20
11. JIEMEHTBI TEOPHH BEPOSITHOCTECH M MATEMATHYECKON CTATHCTHKH. 12
11.1 DneMeHTBI TEOPUU BEPOATHOCTEN 6
11.295neMeHTEI MaTEMaTU4YECKON CTATUCTUKH 6
12. YpaBHeHHUsI H HEPAaBEHCTBA. 27
12.1 YpaBHEeHUs U CUCTEMBI YpaBHEHUN 12
12.2 HepaBeHcTBa 9
12.3 Wcnonb30BaHue CBOMCTB U IpadMKOB (PYHKIUI NP pEelIeHUH YpaBHEHUNA U
HEPaBEHCTB 6
Hroro: 285
CamocrosiTesbHasi padora 139
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Conepxanue y4eOHOM IMCHUIIMHBI MATEMaTHKA

CTCIICHHBIX, ITOKA3aTCIbHbBIX U J'IOFapI/I(i)MI/I‘leCKI/IX BBIpa)I(eHI/Iﬁ.

HanmeHoBaHue Coaeprxanue yueOHOIro MaTepuasa, JadopaTopHble padoThI H MPAKTHYECKHE 3aHATHS, O0bem YpoBennb
pa3/iesioB U TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI
1 2 3 4
BBEJEHUE 2
1 MaremaTrKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHSIX M MPAKTHYECKON 5
nesitenbHOCTH. Llenw u 3amaun n3ydeHnst MaTreMaTuku rpu ocBoennu npodeccuit CI10 2
2 Bxonnoit koHTpOIH
AJITEBPA 48
Tema 1 Paseurne Llenbie 1 parmoHabHBIC YKCa. JleficTBUTEnbHBIE Yncha. [lpubausicentovle svivucienus. Komnnexchvie 15 2
NOHATHS 0 YHCJIe. 11
yucaa.
KontpoabHasi padora nmo teme «Pa3BUTHE OHATHUS O YUCIIC» 1 2
IIpuMepHasi TeMaTHKA BHEAYIUTOPHOH CaMOCTOATEIbHOI padoThI:
1. HenipepbiBHBIE ApOOH 6
2. IlpuMeHeHne CIIOKHBIX MPOIEHTOB B 9KOHOMUYECKHUX pacueTax
Tema 2. Kopuu u crenenu. KopHu HatypanbHOM CTeNeHH U3 YMcia U UX CBOMCTBA. CTENEHU ¢ palliOHAIbHBIMU
KopHuu, crenenn u 2.1 | moka3zarensiMu, ux cBoucTBa. CTemeHW ¢ JEHCTBUTENBHBIMU TOKazatensimMu. Ceolicmea cmeneHu ¢ 2
JIOTapu(MBbI. OelicmeumenbHbiM NOKa3ameiem.
99 Jlorapudm. Jlorapupm grcna. OCHOBHOE JOTapUPMHUECKOE TOKAECCTBO. JlecATHUHBIE U HATypajIbHbBIE 30 5
norapudmsl. [IpaBuiia nevictuii ¢ norapudmamiu. [lepexon K HOBOMY OCHOBaHHMIO.
23 [Tpeobpa3zoBanue anredpandeckux BeipakeHui. [IpeodpazoBanne parmOHANBHBIX, HPPAITHOHAIBHBIX 9

Ilpakmuueckue 3anamus

1.

CoNoOAEWN

[ S S
WNEFEk O

Apudmernueckue NeiCTBUS HAJl YUCIaMH, HaXO0KACHUE MPUOIMKEHHBIX 3HaYeHUH BETMYMH U
HOTpPEIIHOCTEN BhIYMCICHUN (a0COMIOTHON U OTHOCUTENIBHOM), CPABHEHNE YUCIIOBBIX BBIPAXKEHUH.
Brluncnenue u cpaBHEHUE KOPHEH.

BrlnonHeHne pacyeToB ¢ paguKalaMu.

Pemenue nppanroHanbHbIX YPABHEHHIA.

HaxoxneHne 3Ha4eHN CTENEHEN ¢ pallMOHAIbHBIMU I10KA3aTEIIMU.

CpaBHEHHE CTENIEHEM.

[TpeoOpa3oBaHus BEIpAXKEHUA, COAECPIKAIMX CTENCHH.

Pemrenne nokasaTenbHbIX ypaBHEHMI.

Pemienne npukiiagHbIxX 3a1a4.

. Haxoxnenue 3Hauenuii sorapudma rno nponu3BoJIbHOMY OCHOBAHHUIO.
. Ilepexo1 OT OAHOTO OCHOBAHHUs K APYrOMY.

. Bbruncnenue u cpaBHeHHe JorapudmMos.

. JlJorapudmMupoBanmue 1 NOTEHIMPOBAHUE BBIPAKECHUH.
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HaunmenoBanue
pa3/iesioB M TeM

Coaeprxanue yueOHOTro MaTepuasa, JadopaTtopHbie padoThI H MPAKTHYECKHE 3aHATHS,
caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IpoeKT)

O0nLeM
4acoB

YpoBeHb
OCBOEHH

14. TpubnuKeHHbIC BEIYUCICHUS U PEUIICHUS MPUKIIAIHBIX 3a/1a4.
15. Pemenne norapupMuvecKkux ypaBHCHUM.

KontpoabsHubie padotsl o Temam «Kophu, crenenny «Jlorapudmoi»

IIpumepHasi TeMaTHKAa BHeayAUTOPHOI CaMOCTOSATEJIbHOI padoThI:
1. Apudmernyeckue AeHCTBUS HAJl YUCIAMU
2. HaxoxeHnue 3HaYeHMI Jorapugma no nporu3BoJ-HOMY OCHOBAHHIO

15

I'EOMETPUA

22

Tema 3
I[Ipsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

[TapamnenpHOCTH MocKocTel. [lepneHauKyIsIpHOCTD NPSAMOM U I10cKocTH. [lepnennukymsap u
HAKJIOHHAsA. YTOJ MEXAY IPSIMOM U INIOCKOCTBIO. [[ByrpaHHBIN yros. Yol Mexay IJIOCKOCTSIMHU.
IlepneHMKyISIPHOCTD JBYX IIJIOCKOCTEM.

3.1

B3anMHOe pacnonokeHue IByX IpsMBbIX B IpocTpaHcTBe. [lapamienbHOCTh IPSIMON U INIOCKOCTH.

3.2

IIJIOCKOCTH.

FGOMeTpI/I‘{eCKI/Ie Hp606pa30BaHI/IH IIpOCTPaHCTBA: l'[apaJ'IJ'IeJ'ILHLIfI MNEPCHOC, CUMMCETPHUA OTHOCUTCIIBHO

[TapannensHOE poekTupoBanue. ILiowads opmozonanvhol npoexkyuu. 3o0paxkeHue

3.3
IPOCTPAHCTBEHHBIX (pUTYD.

21

Ilpakmuueckue 3anamus

[Ipr3HaKu B3aMMHOIO PacoJIOKEHHS MPSAMBIX. YTOJI MEXKIY IPSIMBIMH.

B3anmHoe pacnosio’keHre IpsMbIX U TIIIOCKOCTEH.

[TeprieHAMKYSIp U HAKJIOHHAS K TUIOCKOCTH.

Yron mexay npsiMoi U IJIOCKOCTBIO.

TeopeMbl 0 B3aHMHOM PacIoJIOKEHUH IPSIMON U IIIockocTH. Teopema o Tpex nepreHIuKymispax.
IIpr3HaKku ¥ CBOKCTBA NApaJUIENbHbIX U NEPIEHAUKYIIAPHBIX TIIIOCKOCTEH.

PaccTositHue OT TOYKH 10 TIIIOCKOCTH, OT MPSMOM JI0 TIIIOCKOCTH.

PaccrosiHue Mexny IIOCKOCTAMHU, MEXKAY CKPEIIUBAIOIIMMHUCS MIPSAMBIMH, MEXIY IPOU3BOJIBHBIMU
¢urypamu B poCTpPaHCTBE.

9. TlapannenbHOE MPOEKTUPOBAHUE U €TO CBONCTBA.

10. Teopema o TUIOIIAIN OPTOTOHAITLHOM MPOEKITMH MHOTOYTOJILHUKA.

11. BzaumHO€ pacnonoxeHue NPoCTPAaHCTBEHHBIX QUTYP.

Nk~ wWNE

KonTtpoubHas padora no teme «lIpsimMble 1 IIIOCKOCTH B IPOCTPAHCTBE»

I[IpumepHasi TeMaTHKAa BHEAyAUTOPHOI CAMOCTOSATEIbHOI padoThI:
1. ITapannenbHOE TPOEKTUPOBAHUE

14

TEMA 4 KOMBMHATOPHUKA

10

Tema 4.1 D1eMeHThI
KOMOMHATOPUKH

OcHOBHbIE OHATHS KOMOMHATOPHUKH. 3a1a4 Ha MOJACUYET YUCIIa Pa3MEIICHH, TePeCTaHOBOK,
4.1.1 | coueranuii. Pemenue 3anay Ha mepebop BapuantoB. Popmyna bunoma Herotona. CBolicTBa
OMHOMUHANBHBIX Kod(hdunnentos. TpeyronpHuk [lackams.

10
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HaunmenoBanue
pa3/iesioB M TeM

Coaeprxanue yueOHOTro MaTepuasa, JadopaTtopHbie padoThI H MPAKTHYECKHE 3aHATHS,
caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IpoeKT)

O0nLeM
4acoB

YpoBeHb
OCBOEHH

Ilpakmuueckue 3anamus

1. Wctopus pa3Butusi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH U CTATUCTUKH U UX POJIb B Pa3IMUHBIX chepax
YEJIOBEUYECKOU KU3HEACITEIBHOCTH.

2. IlpaBuia KOMOMHATOPHKH.

3. Pemenne koMOMHATOPHBIX 3a/1a4. Pa3MerieHnst, CoOueTaHus ¥ MEPECTAHOBKH.

4. bunom HrlotoHa u Tpeyronbauk I[lackans.

5. IlpuxnanHele 3a1a4u.

IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSITE/IbHOM PadoOThI:
1. Tpeyzonvnux Ilackans

I'EOMETPUA

22

Tema 5
Koopannars! u
BEKTOPbI

[TpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B TpocTpancTBe. DopMysa pacCTOSHUS MEXAY ABYMS

5.1 N
TOYKaMU. Y paBHEHUS cepbl, n10cKoCmu U NPAMOLL.

BekTopsl. Moayinb BekTopa. PaBeHCTBO BeKTOpOB. Ci105K€HHE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO.
5.2 | PaznoxeHne BEeKTOpa 110 HAMPABICHHUAM. YTOJI MEXKIY ABYMs BEeKTopamMu. [IpoekIiust BEeKTopa Ha OCh.
Koopnunarsl BekTopa. CKajisipHOE TPOU3BEIECHUE BEKTOPOB.

5.3 | Hcnonb30BaHne KOOPAMHAT U BEKTOPOB MPH PEIICHHH MAaTEeMAaTHYECKUX W MPUKJIIATHBIX 3a]1a4.

21

Ilpakmuueckue 3anamusn

1. BekropsL.

2. JlelicTBuUS C BEKTOpaMH.

3. JlexaproBa cucTeMa KOOPJIUHAT B IPOCTPAHCTRBE.

Kontpoabnas padora no teme «KoopauHaThl U BEKTOPBI»

IIpumepHas TeMaTHKAa BHEAYAUTOPHOH CaMOCTOATENbHOI padoThI:
1. BekmopHnoe 3a0anue npamuix u niocKoCmeu 8 NPOCMpPAHCmEe

10

TEMA 6 OCHOBBI TPUT'TOHOMETPUU

34

Tema 6.1
OcHOBHBIC TOHATHSA

6.1.1 | Paguannas mepa yria. BpamarensHoe neuxkenne. CHHYC, KOCUHYC, TAHT€HC U KOTAaHI'€HC YHCIIA.

Ilpakmuueckue 3anamusn
1. PagnanHbIi METOJ] U3MEPEHHUs YIJIOB BPAIIEHUS U CBA3b C TPalyCHOM Mepoil.

Tema 6.2 OcHOBHBIE
TPUTOHOMETPUYECKH
€ TOKIecTBa

6.2.1 ‘ ®opmynsl npuseneHus. @opmysisl cnoxerus. PopMyiibl yABoeHUs. Popmynsl NOI0BUHHO20 Yela.

Ilpakmuueckue 3anamusn

1. OcHoOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

2. ®opmynbl ciaoxkeHus, (GOpMyNbl YABOEHHs, (OpMyJbl MpeoOpa3oBaHHE CYMMbI TPUTOHOMETPHUYECKHX
(GyHKIMI B TpOU3BECHNE

KOHTpOJILHaH pa60Ta no reme «OCHOBHEIC TPUTOHOMCTPUYCCKUEC TOKACCTBA»

Tema 6.3
IIpeoOpa3oBanus

6.3.1 [IpeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKLIMN B IPOU3BE/IEHUE U IPOU3BEACHUS B CYMMY.
" | Buipaswcenue mpucoHoMempuyeckux QQYHKYuil yepe3 maH2eHc NOJ0BUHHO20 ap2yMeHmd.

10
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2. Obpammuvie QyHKyUU U UX SPAPUKU.
3. Obpamusie mpueconomempuyecxkue QyHKYuuU.

HaunmeHoBaHue Coaeprxanue yueOHOTro MaTepuasa, JadopaTtopHbie padoThI H MPAKTHYECKHE 3aHATHS, O0bem YpoBennb
pa3/iesioB M TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMS
NMPOCTEeHIINX
Ilpakmuueckue 3anamusn
TPHTOHOMETPHACCII | 4 [TpeoOpa3oBanue nNpou3BeIeHHUsI TPUTOHOMETPUUYECKUX (QYHKLHUI B CyMMY.
X BbIpakeHHuid
Tema 6.4 6.4.1 | ObparHble TpUroHOMETpUUYECKHE (PYHKITUU. APKCHHYC, apKKOCHUHYC, apKTaHTEHC. 2
TpuroHoMeTpu1eck | 6 42 | [Ipocreiilnie TPUrOHOMETPHYECKHE ypaBHeHus. [Ipocmeiiuiie mpuzonoMempuieckue Hepasencmsa. 3 2
€ YPaBHeHHs 1
HEPABCHCTBA Ilpakmuueckue 3anamusn
1. OO6parHbie TpuroHoMeTprudeckue QyHKIHUU: apKCUHYC, apKKOCHUHYC, apPKTaHI€HC.
2. Ilpocreiinme TpUrOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA.
KonTpoabHasi padora no teme «TpUroHOMEeTpUYECKUE YPAaBHEHMsI U HEPABEHCTBA» 1 2
IIpuMepHasi TeMaTHKA BHeAYIUTOPHOH CaMOCTOATEIbHOI padoThI:
1. Cumnyc, kocunyc, maneenc u KOMmaH2eHc 4ucia 20
2. Obpammuvle mpuecoHomMempuyeckue QYHKyuu
TEMA 7 ®UHKIIMU UX CBOMCTBA U TPA®UKH 26
Tema 7.1 ®ynkuun 711 @yukuuu. O06nacTe onpenaeneHust 1 MHOXKECTBO 3HAYCHHIA; TpaduK (PYHKINH, TOCTPOEHHE IPpaduKOB 2
HX CBOiiCTBA M o (GyHKIMH, 3aJaHHBIX Pa3IMYHBIMUA CIOCOOAMH.
rpagukn CpoiicTBa pyHKIIMU. MOHOTOHHOCTB, YeTHOCTb, HEUETHOCTb, OTPAHUYEHHOCTh, IEPUOAUYHOCTD.
[IpomexyTku Bo3pacTaHus ¥ yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbINIEE 3HAYCHHSI, TOUYKH IKCTPEMyMa.
7.1.2 | I'paduyeckas uarepnperanus. [[pumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B PeabHBIX MPOIEccax U 13 2
SABIICHUSIX. ApH(PMETHIECKHE OTIepaliy HaJl PYHKIUSIMH.
CrnoxHas ¢pyHkuus (komno3uiyst). IIoHsiTHe 0 HenpepbIBHOCTH (PYHKITUH.
713 Oopamnwie pynkyuu. Obracme onpedenenus u ooaacms snaveHuti oopamuou yukyuu. I pagux 5
0bpamuol pyHKyuu.
Ilpakmuueckue 3anamusn
1. Tlpumepsl 3aBUCHMOCTEN MEX /1y IEPEMEHHBIMU B pEaJIbHBIX MPOLECCAX U3 CMEXHBIX JUCLUIUINH.
2. Omnpenenenue QyHKIIHA.
3. Tloctpoenue u ureHue rpadpuKoB QyHKIHI.
4. HccnenoBanue QyHKIUU.
5. CaolicTBa TUHEWHOM, KBaAPATUUHON, KyCOUHO-TUHEHHON U IpOOHO-TUHEHHON (HYyHKIIMH.
6. HemnpepsiBHBIC 1 IepHOIUYECKHE PYHKIINH.
Tema 7.2 7.2.1 | Onpenenenust QyHKIMIA, X CBOWCTBA U rpadUKH. 2
CreneHnsbie, [Ipeo6pa3zoBanus rpadukoB. [lapansenbHblil EpeHOC, CUMMETPUS OTHOCHUTENIBHO OCEW KOOPAMHAT U 12
NoKa3aTeJIbHbIe, 7.2.2 | cuMMeTpHs OTHOCUTEIBHO Hayaja KOOPJMHAT, CHMMETPHUS OTHOCUTENBHO MPSMON y = X, PaCTsDKEHUE U 2
JorapupmMuyecKue u C)KaTHe BJIOJIb OCeH KOOpAMHAT.
Tpuronomerpudecku | Ilpaxmuueckue sanamus
e pyHKuum. 1. Cesoiicmea u epaguxu cunyca, Kocunyca, manzeHca u KOmaHzenca.
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HaunmenoBanue
pa3/iesioB M TeM

Coaeprxanue yueOHOTro MaTepuasa, JadopaTtopHbie padoThI H MPAKTHYECKHE 3aHATHS,
caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IpoeKT)

O0nLeM
4acoB

YpoBeHb
OCBOEHH

OopatHble
TPUTOHOMETPHYECKH

e pyHKuun

4. Ilpeobpazosanus epaghuxa ¢hynxyuu.
5. T'apmonuueckue Konebarnus.
6. Ilpuxnaonvie 3adayu.

7. [loxazamenvhvle, 102apudmuieckue, mpuecoHomMempuiecKue YpaeHeHus U HepageHCmad.

KontpoabHasi padora no teme «DyHKIIMH UX CBOWCTBA U TpadUKN»

I[IpumepHasi TeMaTHKA BHEAYIUTOPHOI CaMOCTOSTEIbHOI PadoThI:
1. I'pagpuueckoe npedcmasnenue ypasHenuil u HepageHCcma
2. [lpumepnvl pyHKYUOHANLHBIX 3A8UCUMOCTEN 8 DEATIbHBIX NPOYECCaX U S81EeHUSIX

15

I'EOMETPH

TEMA 8§ MHOI'OI'PAHHUKMU U KPYIJIBIE TEJIA

30

Tema 8.1
MHOrorpaHHUKHU

Bepmunsl, pedpa, rpanu MHOTOrpaHHuKa. PazBepTka. MHOrorpanHele yrisl. Beimykiibie

8.1.1 .
MHOTOTrpaHHUKU. Teopema Diinepa.

8.1.2 [Tpusma. [Ipsimas u HaknonHas npusma. [IpaBuibnas npusma. [lapannenenunen. Ky6.

8.1.3 [Tupamuna. [lpaBunbpHas nupamuga. Y ceuenHas nupamuja. Terpasp.

8.1.4 CumMmeTrpuu B KyOe, B MapajljiesIeNUIe/e, B IPU3ME U MUPaAMUJE.

8.1.5 Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencTaBneHne o NpaBUIBHBIX MHOTOIPAaHHUKAX (TeTpaspe, KyOe, OKTadApe, HOAEKadIpe U

8.1.6
HUKOCadIPeE).
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Ilpakmuueckue padomul

1. Pasznuunvie 6udvl MHO202paHHUK08. HIX uzodpasicenus.
2. Ceuenus, pazgepmru MHO202PAHHUKOB.

3. Inowaos nogepxrHocmu.

4. Buowvl cummempuii 8 npocmpancmeae.

KonTpoJsbHasi pabora mo teme «MHOrorpaHHUKHY

Tema 8.2
Tesna u moBepxHoCTH
BpAaLlleHUs

821 Hunmuuap u konyc. YcedeHHbld kKoHyc. OCHOBaHHE, BBICOTA, OOKOBasi TOBEPXHOCTh, 00pa3yromas,

pa3BepTka. OceBble CEUEHUs M CeUEHUs], TapaJliebHble OCHOBAHHMIO.
8.2.3 [Hap u chepa, nux ceuenus. KacarenpHas mi1ockocTs K chepe.

Ilpakmuueckue padomul
1. Cummempus men spawjeHus u MHO20CPAHHUKOS.

KonTpoubHnas padora no teme «Tena u TOBEPXHOCTH BPAIICHUS»

Tema 8.3 U3mepenust
B reOMeTpHH

8.3.1 | O6beM u ero usmepenue. MaTerpansHas hopmyna oobema.

®opmyiel 00BeMa Ky0a, IPSIMOYTOIBHOTO TTapauIesIeNuIIe1a, TPU3MBL, InHApa. Popmynsl o0beMa
MUpaMHIbl 1 KoHyca. @opMyIIbI TUIOMIAIM TOBEPXHOCTEH IIMIMHpa U KoHyca. Dopmynsl o0bema mapa
Y TI01Aa U ChEepHI.

8.3.2

8.3.3 | [Tomobwme Tein. OTHOMIEHUS TUIOIIAICH TOBEPXHOCTEH U 00BEMOB IMTOJ00HBIX TEJI.

Ilpakmuueckue padomot
1. Beruncnenue mromaneii 1 00bEMOB.
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HaunmeHoBaHue Coaeprxanue yueOHOTro MaTepuasa, JadopaTtopHbie padoThI H MPAKTHYECKHE 3aHATHS, O0bem YpoBennb
pa3/iesioB M TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMS
KonTpoJsbHasi pabora no teme «/3mMepeHns B reOMETPUMY 1 2
IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/IbHOM padoThI:
1. Ilpasunvhvie u noaynpasuibHvle MHO202PAHHUKU 15
2. Konuueckue ceuenus u ux npumeHenue 8 mexHuxe
3. Moodenuposanue npasuibHuIX MHO202PAHHUKOS
TEMA 9 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 32
Tema 9.1 ITocnenoBarenbHocT .COCOOBI 3aJaHUSI Y CBOMCTBA YHCIOBBIX ITOCJIEA0BATEILHOCTEN.
IlocaenoBarenbHoOCT 911 [Tonstue o npeznene nociaenoBarenbHOCTH. CylIECTBOBaHUE IIPEIETIa MOHOTOHHOM OrpaHUYEeHHON 8 2
u. o rocnenoBareapHOCTH. CyMMUPOBaHUE MOCIEN0BATENbHOCTEN. beckoHEUHO
yOBIBatOIIasi TEOMETPUYECKas MPOTPeccus M €€ CyMMa.
IIpakTHyeckue 3aHATHS
1. UYucnoBas ocie10BaTeIbHOCTb, CIIOCOOBI €€ 3aaHtsI, BBIYUCICHHS YIEHOB [1OCIIEA0BATEIbHOCTH.
2. IIpenen nocnenoBarensHOCTH. beckoHeYHO yOBIBaroIasi reOMETPHYECcKast POTrPECcCHs.
Tema 9.2 [TonsiTHE O MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUI U (PU3NUECKUI CMBICI. Y paBHEHUE
IIpounsBoanas. 921 KacarenbHOU K rpaduky ¢pyHkuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH, TPOU3BEICHUS, YaCTHBIE. 5
o [Tpon3BoHBIE OCHOBHBIX dJIEMEHTApHBIX (QyHKIMH. [I[prMeHeHre Mpon3BOIHON K NCCIIETOBAHHIO
dbyHK1mi 1 noctpoeHuto rpagukoB. [Ipon3Boanbie 00paTHON QYHKIMH U KOMIO3UINH (PYHKIIUU. 23
[Ipumeps! UCI0JIb30BaHUS TPOU3BOIHOM JUISl HAXOXKIACHHS HAUTYUILEro PEIIEHUs B IPUKIAaIHbBIX
9.2.2 | 3amavax. Bropas npou3BoaHas, €€ reOMETPUUSCKUN U PU3HUCSCKUI CMBICIT. 2
HaxoxaeHue ckopocTu aj1s npoiiecca, 3aJaHHoro (popmynnoi u rpagukom.
IIpakTH4eckne 3aHATHA
1. [Ipon3BoaHas: MEXaHUYECKUIM U T€OMETPUYECKUI CMBICIT ITPOU3BOHOM.
2. VYpaBHeHHEe KacaTeNbHOU B 00ILEeM BHJIE.
3. [IpaBuna u popmynsl tuddepeHupoBaHus.
4. Tabnuia npou3BOAHBIX ANIEMEHTAPHBIX (QYHKINH.
S. Uccnenoanue GyHKIIUM € TTOMOIIBIO TPOU3BOHOM.
6. HaxoxxaeHre HanOoJIbIIero, HAMMEHbIIET0 3HAYeHNS U SKCTPEMaJIbHbBIX 3HAaUeHUH (PyHKIMH.
Kounrposbnas padora no reme «I[IponsBognas 1 2
I[IpumepHasi TeMaTHKAa BHEAyAUTOPHOI CAMOCTOSATEIbHOI padoThI:
1. Ilpeden nocredosamenvrocmu 15
2. [Ipasuna u gpopmynvt oughghepenyuposatiusi
3. Ucnonvzo6anus npousso0HOl 8 NPUKIIAOHBIX 3A0aYax
Tema 10 [TepBooOpasnas u uaTerpat. [I[puMeHeHne onpeaeIeHHOro HHTerpasia I HaX 0K ICHHS TUTOIIa I
HHuTrerpai u ero 10.1 | xpuBonuueiiHoi Tpaneuuu. @opmyna Hetorona—IJleitOnuna. [Ipumepsl mpuMeHeHHs HHTErpaia B 19 2
NpUMeHeHue (u3MKe U TEOMETPHH.

IIpakTHyeckne 3aHATHA
1. WnTerpan u mepBooOpa3Hasi.
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1 HePaBEeHCTB.

IIpumepHasi TeMaTHKA BHEAYAUTOPHOH CAMOCTOATEJIbHOM padoThI:

HaunmeHoBaHue Coaeprxanue yueOHOTro MaTepuasa, JadopaTtopHbie padoThI H MPAKTHYECKHE 3aHATHS, O0bem YpoBennb
pa3/iesioB M TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMS
2. Teopema Hprorona—JleiiOnuna.
3. IlpuMenenue uHTErpaga K BEIYUCICHUIO (PU3NUECKUX BEIHUMH U IUIOMACH.
KontpoabHasi padora no teme «llepBoobpa3Hasi U HHTETpaI» 1 2
IIpumepHasi TeMaTHKAa BHeayAUTOPHOI CaMOCTOSATEJIbHOI padoThI: 8
1. Ilpesenmayuu: « Teopema Horomona—Jleiibnuya»
TEMA 11 CTATUCTHKA U TEOPUS BEPOSITHOCTEH 12
Tema 11.1 DsiemeHTHI Co0bbITHE, BEpOSITHOCTH COOBITHUS, CIIOKEHUE U YMHOXKEHUE BEpOsATHOCTEN. [lonamue o
TeOpHuH 11.1.1 | nesasucumocmu cobvimuii. JJuckpemuas ciyyainas 6eiuduna, 3aKon ee pacnpedeienus. ducnosvie 6 2
BepOsATHOCTEM Xapaxkmepucmukuy OUCKpemHuou ciyuatinou eenuuunsl. [lonamue o 3axone 601vbuuUX Yucer.
Ilpakmuueckue 3anamus
1. Kiaccuueckoe omnpezeneHue BEpOsSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMME BEPOSITHOCTEH.
2. Brruucnenue BepositHocTeil. [Ipukiagnable 3amaun.
Tema 11.2 JieMeHTBI 1121 [IpencraBnenue AaHHBIX (TaOIUIIBI, AUArPaMMBbl, TPAdUKH), 2eHepalbHAsi COBOKYNHOCMb, 8blOOPKA, 5
MaTeMaTH4YeCcKOu o cpeonee apugpmemudeckoe, meouana. llonsamue o 3a0auax mamemamuyeckou CmamucmuKu. 6
CTATHCTHKH 11.2.2 | Pewenue npaxmuyeckux 3a0ay ¢ npuUMeHeHuem 8eposimHoOCMHbIX Memooo8. 2
Ilpakmuueckue 3anamusn
1. Ilpeocmasnenue uucioBvix OaHHbIX. 6
2. Ilpuxnaonvle 3a0ayu.
IIpumepHasi TeMaTHKa BHeAyAUTOPHOI CAaMOCTOSATEJIbHOI padoThI: 4
1. Cobvimue, sepossimnocms cobbimus, cl0xceHUe U YMHONCEHUE 8ePOIMHOCIell
TEMA 12 YPABHEHUSA 1 HEPABEHCTBA 27
Tema 12.1 12.1.1 | PanuonanbHbIe, MppallMOHALHBIE, TOKA3aTENbHBIE 1 TPUTOHOMETPUUECKHIE YPABHEHUS U CUCTEMBI. 2
YpaBHeHus u 12.1.2 | PaBHOCWJIFHOCTb YpaBHEHUI, HEPABEHCTB, CHCTEM. 12 2
CHCTeMbI YPAaBHEHUH |, , 4 OCHOBHBIE NPHEMBI HX peELIeHHs (pa3/IoKeHHEe Ha MHOXKUTENM, BBEJACHUE HOBBIX HEU3BECTHBIX, 5
MOJICTAHOBKA, TpadUueCcKuii METON).
Ilpakmuueckue 3anamus
1. Kopnu ypaBHeHuii. PABHOCHMIIBHOCTH YpaBHEHUI.
2. IIpeoOpa3oBanue ypaBHeHUIl. OCHOBHbIE IPUEMBI PELICHUS YPaBHEHUH.
3. Pemenne cucrem ypaBHEHUIA.
Tema 12.2 1221 PannoHaneHbIe, MppALlMOHATIBHBIE, TOKA3aTEIbHBIE 1 TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIE 8 5
HepasencrBa. o IIPUEMBI X PELIEHUS.
Tema 12.3 12.3.1 Mertonx unTtepBanoB. M300pakeHne Ha KOOPAMHATHON TUIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUHN U 6 5
Hcnoan3oBanue HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.
cBoiicTB U rpadukoB | [IpakTuyeckue 3aHATHS
$yHkumii npu 1. iconp3oBaHue cBOWCTB U rpaduKoB (DYHKIUI sl pEIICHNS YPaBHEHUI U HEPABEHCTB.
pemiennu ypapHenuii | KonTposabHas padora no reme «YpaBHEHUsS U HEPABEHCTBA» 1 2
11
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HaunmenoBanue
pa3/iesioB M TeM

Coaeprxanue yueOHOTro MaTepuasa, JadopaTtopHbie padoThI H MPAKTHYECKHE 3aHATHS,
caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IpoeKT)

O0nLeM
4acoB

YpoBeHb
OCBOEHHU

1. Ocnosuvie npuemvl pewienus ypasHeHuu
2. OcHo6Hble npuembl peuleHust HepaseHCma
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XapaKTepuCTHKA OCHOBHBIX BU/I0B YUeOHOM
JAeATeJbHOCTH CTYICHTOB

Conep:xanue XapakTepuCTHKA OCHOBHBIX BH/I0B 1eAATEIbHOCTH CTYACHTOB
o0y4eHHUs (Ha ypoBHe y4eOHBIX 1elCTBHI)
BBenenne O3HakOMJICHME C pOJIBIO MaTeMAaTUKM B HAyKe, TEXHUKE, DJKOHOMHKE,
I/IH(bOpMaI_[I/IOHHLIX TCXHOJOI'uiax u HpaKTI/IHGCKOfI JACATCIIbHOCTH.

O3HakoMJICHHE C LEISIMM M 33/1a4aMH M3YYCHHs MAaTEMATHKU IPH OCBOCHHUHU
npodeccuii CI1O

AJITEBPA

PazButne moHATHSI O
qucIIe

Brimonnenue apupmeTnyeckux ACUCTBUI Haj YUCIAMH, COYeTas YCTHBIE H
IIMCbMEHHBIE TPUEMBI.

Haxoxxnenne npuOIrmKeHHBIX 3HAYSHUH BETMYMH U TIOTPEITHOCTEH BBIYUCIICHUH
(aGCONMIOTHON U OTHOCUTEINIBHOM); CPABHEHHE YHCIIOBBIX BBIPA)KEHUIA.
Haxoxxaenne omuboK B MpeoOpa3oBaHUsAX U BHIYUCICHUSX (OTHOCHTCS KO BCEM
IIYHKTaM IPOrpaMMbl)

KopHu,
Jorapudmpl

CTCIICHHU,

O3HakOMJIEHHE C MOHSATHEM KOpHS N-M CTENEHU, CBOWCTBAMHU paJUKallOB M
MpaBUJIaMU CPaBHEHUS KOPHEH.

@opMyJIMPOBAHUE ONPEACICHUS KOPHS M CBOMCTB KOpHEH. BbluucieHue u
CpaBHEHUE KOPHEH, BBINOJIHEHNE TPUKUIKHA 3HAYEHUSI KOPHSI.

[TpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAKEHHH, COACPIKAIINX PATUKAIIBL.
Brinmonnenue pacueToB mo Gopmyiam, COJIEPKalIUM PaauKalbl, OCYIIECTBIISL
HE00XO0MMBIE TIOJICTAHOBKH U IPeoOpa3oBaHusl.
OnpeneneHue PaBHOCWIBHOCTH — BBIPAXKEHHH €
HppallOHAIbHBIX YPaBHEHUM.

O3HaKkoOMJIEHUE C IOHATUEM CTEIIEHH C JEHCTBUTEIbHBIM IIOKA3aTEIIEM.
Haxoxnenne  3HaYeHWH  CTENEHH, UCIONB3YS MpH  HEOOXOIMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceiBaHuE KOPHS N-il CTENEHHW B BHJIE CTENEHH C JPOOHBIM ITOKa3aTeleM U
Ha000pOT.

DopMyJIMPOBAHUE CBOICTB CTEIEHEN. BhIunciieHne creneHen ¢ paiuoHaaIbHbIM
II0KAa3aTeJIeM, BBITIOJHEHNE TPUKUIKN 3HAYECHUSI CTENIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3oBanne YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COJEpPKAIIUX CTEIEHH,
IIPUMEHSISI CBOMCTBA. PelieHne noka3aTebHbIX YpaBHEHUM.

O3HakoOMJIEHHE ¢ TPUMEHEHHEM KOPHEH U cTeneHeil npu BhIUUCICHUH CPEIHUX,
JICJICHUN OTpE3Ka B <«3OJIOTOM CEYeHMM». PelleHne NpUKIagHbIX 3a1ad Ha
CJI0KHbBIE TIPOLIEHTHI

paluKalaMu. Pemenue

ITpeoOpa3oBanue
anredpandecKux
BBIPAKCHUI

Brinmonnenue npeoOpa3oBaHUil BBIpaKEHUH, TpUMEHEHHE (HOPMYJI, CBS3aHHBIX
CO CBOIICTBaMH CTEIEHEH U JJorapu(moB.
Onpenenenue 06JacTy JOMYCTUMBIX 3HAUE€HHUH JTOrapu(pMUIECKOTO BBIPasKEHHUSL.
Pemenue norapugmuueckux ypaBHEHHUI

OCHOBBI TPUTOHOMETPUH

OCHOBHEIE ITOHATUA

N3ydyeHne paauaHHOrO METOJAa M3MEPEHHUs YIJIOB BpallleHUs M UX CBS3U C
rpagycHoil mepoil. M3o00pakeHue yIJIOB BpalleHHs Ha OKPYKHOCTH,
COOTHECEHHME BEIMYMHBI Yrjga ¢ ero pacrnojioxeHueM. @dopmynnpoBaHue
OIpeJIeNIeHUI TPUTOHOMETPUYECKUX (DYHKIMHA I YTJI0B MOBOPOTAa M OCTPBIX
YTJIOB MMPAMOYTOJIBHOI'O TPEYTOJIbHUKA U 00BICHEHHE UX B3aUMOCBS3H

OcHoBHbIE [IpyMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JUIsl BBIYMCICHUS
TPUTOHOMETPUUYECKUE | 3HAUCHUH TPUTOHOMETPHUECKUX (DYHKIIMHA 1O OJTHON M3 HUX

TOXKJIECTBA

ITpeoOpazoBanus W3yuenne oCHOBHBIX (pOPMYIT TPUTOHOMETPHUH: (POPMYJIIBI CIOKEHHUS, YABOCHUS,
MPOCTEHIINX MpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKUIMH B NPOU3BEIACHHUE U
TPUTOHOMETPUYECKUX | IPOU3BENEHUS B CYMMy M TPUMEHEHUE TIPU BBIYMCIECHUM 3HAYCHMUS
BBIpaKEHU I TPUTOHOMETPUYECKOTO BBIPAXKEHHSI U YIIPOILIEHUS €r0.
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Conep:xanue

XapaRTepnchca OCHOBHBIX BU/10B A€ATECJIbHOCTH CTYICHTOB

00y4eHust (Ha ypoBHe y4eOHBIX J1eHCTBHIl)
O3HaKOMJIEHUE CO CBOMCTBAMU CUMMETPHUU TOUYEK HAa EAUHUYHOU OKPYKHOCTH U
IPUMEHEHHE UX JJIs BBIBOJIA ()OPMYIT TPUBEICHUS
[Ipocreitmue Pemenne mno d¢opMynaM © TPUTOHOMETPUUYECKOMY KPYry MIPOCTEHIINX
TPUTOHOMETPUYECKHUE | TPUTOHOMETPUUYECKUX YPABHEHUH.
ypaBHEHUS u | [Ipumenenue oOUMX METOIOB pelIeHUs YpaBHEHUH (TPUBEECHUE K JIMHEHHOMY,
HEpaBEHCTBA KBaJIpaTHOMY, METOJl Pa3JIO’KEHUs Ha MHOXXMUTEJM, 3aMEHbI [IEPEMEHHOI) IIpU
pElIeHNH TPUTOHOMETPUYECKUX YPaBHEHUH.
YMeHue oTmeuaTh Ha Kpyre pelieHds NOPOCTEMIINX TPUTOHOMETPHUUECKUX
HEPABEHCTB
ApkcuHyc, O3HakoMJICHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKLINH.
apKKOCHHYC, W3ydyenue ompeneneHuil apKcHHyca, AapKKOCHHYCAa, apKTaHIeHCa 4YHCIa,

APKTAHI'CHC YUCJIa

(dbopMyIMpoBaHHE WX, H300pAKEHUE HA CIUHUIHONH OKPYKHOCTH, PUMEHEHHE
IIPH PEIICHUN ypaBHEHUN

®YHKIINU, UX CBOMCTBA U TPA®PUKH

OyHKIIUH.
ITonsarue 0
HEMPEPHIBHOCTH

byHKIIUU

O3HakOMJICHHE C TMOHITHEM MEePEeMEHHOM, MpUMEpaMH 3aBUCHMOCTEH MEXIy
MepEMEHHBIMHU.

O3HakOMJICHHE C TOHSITHEM rpaduka, OmpeaesieHue MPUHAMICKHOCTH TOUKH
rpaduky ¢pyakuu. OnpenencHue mo Gopmyse MpocTenInel 3aBUCUMOCTH, BUJIA
ee rpaduka. Beipaxkxenue mo gopmyse oHON EpeMEeHHON uepes ApyTrue.
O3HakOMJICHHE ¢ onpeesiecHueM QyHKIHIH, (POPMYINPOBAHHE €TO.

Haxoxpaenue obnactu onpeseneHus 1 001acTy 3HaYeHUH PyHKINUU

CaoiicTBa (yHKIHU.

O3nakomiieHHE ¢ TpuMepamMu (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH B pPEaJbHBIX

I'paduueckas Iporeccax U3 CMEXHBIX TUCIUILINH.
UHTEpIIpeTalys. O3HakoOMJICHHE C JIOKa3aTeNbHBIMH pACCYKICHHSIMU HEKOTOPBIX CBOMCTB
ITpumepsr JMHEWHOW M KBaJpaTUYHOM (QYHKIUI, IPOBEAECHUE UCCIEIOBAHUS JIMHEHHOM,
(byHKIMOHATBHBIX KYCOYHO-JTUHEWHOM, IPpOOHO-TMHEHHON ¥ KBaAPATUIHON (YHKITUI, TOCTPOCHHE
3aBUCUMOCTEH B | ux rpagukoB. Iloctpoenune u urenue rpadukoB ¢yHkuuid. HccnenoBanue
peanbHBIX Tporeccax | (yHKIHH.
U SIBJICHUSX CocraBieHue BUAOB (GYHKIMH 1O JaHHOMY YCJIOBHUIO, pellIeHHE 3ajady Ha
IKCTPEMYM.
Brinonuenue npeobpazoBanuii rpaduka GyHKIMK
OobpatHble pyHkiuu | M3yuyenune mnoHsTHs 0oOpaTHOW (QYHKIMH, ONpENeleHHE BHUAA M HOCTPOEHHUE
rpaduka oopaTHON (QYHKIINH, HAXOXKAEHUE ee 00IaCTH oINpeieeHus U 00JacTu
3HaueHui. I[lpuMeHeHnue cBOMCTB (YHKIMI IpHU HMCCIEIOBAaHUU YpaBHEHUU U
pelIeHNH 33]a4 Ha IKCTPEMYM.
O3HaKOMJICHHE C TIOHITHEM CJIOXKHON (QYHKIIUU
CreneHHsle, Brruucnenue 3HaueHnii GyHKIMN 1O 3HAUEHUIO apr'yMEHTa.
MoKa3aTesbHbIE, Omnpenenenne NOI0KEHN TOUKH Ha TpaduKe 10 ee KOOpJAuHAaTaM 1 Hao0O0poT.
norapupmuueckue u | Mcrnonb3oBaHue CBOWCTB (YHKIMHA JUIsl CpaBHEHMs 3HAU€HHM cTeneHed u
TPUTOHOMETPUYECKHE | JoraprudmMoB.
GbyHKIHN. ITocTpoeHne rpaMKOB CTEMEHHBIX U JOTapUPMHUECKUX (HYHKIIUH.
OO0parHsbie Pemrenne mokaszaTenbHBIX W JOTAPU(PMHUYECKUX ypaBHEHHI W HEPAaBEHCTB IO
TPUTOHOMETPUUYECKUE | U3BECTHBIM aJTOPUTMAM.
byHKIIUU O3HakOMJIEHHE C TIOHSATHEM HENpPEephIBHOM MNepHOANYecKor  (yHKIUH,

(bopMyIHMpoBaHUE CBOMCTB CHHYCA M KOCHHYCA, TOCTPOSHHE UX I'PpaUuKOB.
O3HakOMJIEHHE C TMOHSITHEM TapMOHUYECKHX KojJeOaHUW U MpUMepamu
TrapMOHUYECKUX KOJICOaHUHM A ONHCaHMs TPOLECCOB B (PU3UKE U JPYTUX
00J1acTsX 3HaHUS.

O3HakoMJIeHHME C TOHSATHEM  pa3pbIBHOW  MEPUOAWYECKOH  (PYHKIUH,
(dbopMyIIMpoBaHUE CBOICTB TaHI€HCAa U KOTAHTE€HCA, IOCTPOEHHE UX IpadUKOB.
[TpumeHeHue cBOMCTB GYHKUMHN /U1 CPAaBHEHUS 3HAYCHUN TPUTOHOMETPHUYECKUX
(GyHKIMH, pelieHrs TPUrOHOMETPUYECKUX YPABHEHHH.
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Conep:xanue
00y4eHust

XapakTepuCcTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX J1eHCTBHIl)

[Toctpoenne rTpadukoB OOpPaTHBIX TPUTOHOMETPHUYECKUX  (PYHKIUH W
orpezenieHue mo rpadukaM UX CBOUCTB.

Brinonnenue npeoOpa3oBanusi rpagKkoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

HOCJ’IGI[OB&TCJ'IBHOCTI/I

O3HakOMJICHHE C TMOHSATHUEM YHCIOBOW IOCIIENOBATENBLHOCTH, CIIOCOOaMH ee
3aJlaHusl, BBIYUCIICHUSIMU €€ YJICHOB.

O3HakOMJICHHE C TIOHSITHEM IpeJiena MOCIeJ0BAaTEIbHOCTH.

O3HaKOMJICHHE C BBIYMCICHHEM CYMMBbI OECKOHEYHOI'O YHCIOBOTO psifa Ha
IpUMepe BBIYUCICHUS CYMMbl OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
IIPOrPECCUH.

Pemenue 3amau Ha npumMeHeHUe (HOPMYINIBI CyMMBbl OECKOHEYHO YObIBaroLIei
re€OMETPUUYECKON POTrPECCUH

IIponsBomHas u ee
IIPUMEHEHHE

O3HaKOMJICHHE C TOHSTHEM IIPOU3BOTHOM.

W3zyuenne u GopMyIupoBaHUE €€ MEXaHHUECKOTO H T€OMETPUYECKOTO CMBICIA,
M3Y4YCHHE aJIrOpUTMa BBIUMCICHHS MPOU3BOJHON Ha NpPUMEpPE BBIYUCICHUS
MT'HOBEHHOH CKOPOCTH M YTJIOBOTO KO3 (UIIMEHTa KacaTeIbHOM.

CocraBiieHre ypaBHEHUS KacaTeIbHON B O0IIEM BU/IE.

YcBoernne — mpaBun AU QGEpPCHIHUPOBAHHS,  TAONHMIBI  MPOU3BOTHBIX
AJMIeMEHTapHbIX (GYHKIUH, npuMeHeHue A auddepeHIupoBaHus (QyHKIIMIA,
COCTaBIICHUS YPaBHEHUS KacaTeIbHOM.

N3ydenue teopeM O CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOAHOM, (GOPMYIHPOBKA
uX.

[IpoBenenue ¢ MOMOIIBIO MPOU3BOJHON HCClIeAOBaHUS (YHKIMH, 3aJaHHOMN
hopMyITOii.

YcTaHOBNIEHUE CBSI3U CBOMCTB (DYHKIIMU U TMPOU3BOAHOM MO UX rpadukam.
[IpuMeHeHne MPOU3BOIHOM IS PEIICHMS 3a]1a4 Ha HAX0XKJICHHE

HanOOJIbIIEr0, HAMMEHBIIIETO 3HAYCHHS M Ha HaX0XJACHHUE DKCTpeMyMa

IlepBoobOpazHas
Y MHTErpa

O3HaKOMJIEHHE C IOHSITHEM UHTErpalia u NepBooOpa3HOM.

W3yuenune mnpaBuia BBIYMCICHUS NEpBOOOpazHOM M Teopembl HbroToHa—
JleitOHuna.

Pemenue 3agay Ha cBsI3b NEPBOOOPA3HOM M €€ MPOM3BOJHOW, BBIYMCICHHE
nepBOOOpa3HOMN ISl TaHHOW (DYHKITHH.

Pemienue 3amau Ha NpPUMEHEHUE MHTErpaja Uil BbIUYMCIEHHUS (PU3MUECKUX
BEJIMYMH W TUIOIIAaACH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CUCTEMbI YPaBHEHUI
HepaBencrBa u
CUCTEMBbI HEPABEHCTB
C IByMA
MepEMEHHBIMU

O3HakOMJIEHHE C MPOCTEUIIMMH CBEJCHUSIMU O KOpHSAX anreOpanyecKkux
YPaBHEHUH, IOHATUAMU UCCIIEI0OBAHNS YPABHEHUN U CUCTEM YPaBHEHHUM.
N3yuenne Teopun paBHOCWIBHOCTH YPAaBHEHMU U ee puMeHeHus. [loBTopenue
3allUCH  pEIIeHUs CTaHJIApTHBIX YpaBHEHUH, MNpPHUEMOB MpeoOpa3oBaHus
YPaBHEHUH JUIs CBEACHUS K CTAaHJAPTHOMY YPaBHEHUIO.
Pemenue palOHAJIbHBIX, UPPALMOHAIIBHBIX,
TPUTOHOMETPUYECKNUX YPABHEHHUM U CHCTEM.
Hcnonb3oBanue CBONCTB M rpadukoB (GYHKUMH A pEIleHUs YypaBHEHUI.
[ToBTOpEHNE OCHOBHBIX PUEMOB PEIICHUS CUCTEM.

Pemenne ypaBHeHMH C TpUMEHEHHEM BceX NpPUEMOB (pa3jiokKeHHs Ha
MHO>KUTEJIHM, BBEIEHUS HOBBIX HEHM3BECTHBIX, IOJCTAHOBKU, TIpaduyecKoro
METO/a).

Pemenue cuctem ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOLIMMH BOMPOCAMH pEIIEHUS] HEPABEHCTB M UCIOJIb30BAHUE
CBOMCTB U IrpadvKoB (PYHKIMN IPU PEIIEHUH HEPABEHCTB.

PemreHre HepaBEeHCTB M CHCTEM HEPABEHCTB C IIPUMEHEHHMEM pa3JIMYHBIX
CII0CO0OB.

MIOKa3aTCIbHBIX u
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[IpuMeHEeHHEe MaTEMaTHYECKUX METOIOB Ul PEIICHUs CONEPKATENbHbBIX 3a1a4
U3 pa3IMyHBIX 00JIaCTe HAYKU U MPAaKTUKH. HTepIpeTupoBaHue pe3yabTaToB
C Y4E€TOM peajbHbIX OIPaHUYCHUN

3JIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSAITHOCTEN U CTATUCTHUKH

OCHOBHBIC TOHSTHS
KOMOWHATOPUKH

N3ydyenne mpaBuia KOMOWHATOPUKH U
KOMOWHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 33]]a4 METOIOM Tiepedopa | M0 MPABIITY YMHOKEHUS.
O3HaKOMJICHHE C TTOHATUSIMH KOMOWHATOPUKHU: Pa3MEIICHUSIMHU, COYCTAHUSIMH,
nepecTaHoBKaMU U GOpMyJIaMU JJIsI UX BBIYHCIICHUSI.

OOpsicHeHHe W TpUMeHeHHe (OpMyn Ui  BBIYMCIICHUS Pa3MELICHHUH,
MEPECTaHOBOK M COYCTAHUH MPU PEIICHUH 3a/1a4.

Osnakomienue ¢ OuHOMoM HproToHa 1 TpeyronsHuKoM [lackas.

Pemenne mpakTHYeCKWX 3adad C UCHOJIL30BAaHWUEM IIOHSATUH U TIPaBUI

KOMOWHATOPUKH

IIPUMEHEHUE TPU  PELICHUH

DJeMEHTHI TEOPUH

I/I3y‘~I€HI/Ie KJIIaCCUYCCKOr'o OmnpcAciICHUuA BCPOATHOCTH, CBOMCTB BCPOATHOCTH,

BEPOATHOCTEN TEOPEMBI O CYMME BEPOATHOCTEM.
PaccmoTpenne npumepoB BBIUMCICHUS BEpOSTHOCTEH. Pemienue 3amay Ha
BBIUHCIIEHHE BEPOSTHOCTEH COOBITUI
IIpencraBnenue O3HaKOMJIEHHE C IPEJICTABICHUEM YHCIOBBIX TAHHBIX U UX XapaKTePUCTUKAMH.
JOaHHbIX  (Tabnuupl, | Pemenue mpakTuyeckux 3aj1a4d Ha 00pabOTKy YMCIOBBIX JaHHBIX,
JUarpaMMmsl, BBIYMCIICHUE UX XaPAKTEPUCTHK
rpadukm)

I'EOMETPUA

[IpsiMble U MJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKa W INPUBEICHUE JOKA3aTEJbCTB IPU3HAKOB  B3aUMHOIO
pacnosoKeHus NpsSAMbIX U IUIOCKOCTeH. Pacrio3HaBaHue Ha yepTexax U MOJENSIX
pa3IMYHBIX CIy4yaeB B3aUMHOIO PpACIOJIOKEHUS MPSMBIX M IUIOCKOCTEH,
apryMEeHTHPOBAHHUE CBOUX CYKICHUM.

@OopMyIMpPOBAaHUE OMNPEACICHUN, NPU3HAKOB M CBOWCTB MApPAJIENIBHBIX H
MEPIEeHIUKYJISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JIMHEWHBIX YIJIOB.
BbinonHeHne MOCTpPOEHUs YIVIOB MEXAY MNPSMBIMH, NPSMOM U IUIOCKOCTBIO,
MEX/1y TJIOCKOCTSIMU 10 ONTMCAHUIO M paclio3HaBaHUE UX Ha MOJEIISX.
IIpuMeHeHNEe IPU3HAKOB U CBOMCTB PACIIONIOKEHUS MPSAMBIX U INIOCKOCTEN NPU
pelIeHnH 3a1au.

N300pakeHne Ha pUCYHKaxX U KOHCTPYHUPOBAHHE HA MOJEISAX NePIEHANKYIISIPOB
1 HaKJIOHHBIX K IJIOCKOCTH, IPSIMBIX, apaJlIeNIbHBIX MJIOCKOCTEH, YITIOB MEXIY
IPSIMOI U TUIOCKOCTBIO M 000OCHOBAHHE MTOCTPOSHHUSL.

Pemenue 3amay Ha BBIYUCIIEHHE T€OMETPUYECKHUX BeJIWYUH. OmnHchbIBaHUE
paccTosiHusA OT TOYKM IO IUIOCKOCTH, OT MpPSIMOW /0 IIJIOCKOCTH, MEXIY
IJIOCKOCTSIMHU, MEXY CKPELIMBAIOLIUMUCS NPSIMBIMU, MEXIY HMPOU3BOIbHBIMU
¢burypamu B mpoCTpaHCTBE.

DopMyIMpOBaHUE U JI0Ka3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOopeM
CYIIECTBOBAHUS, CBOMCTBA).

N300paxenne Ha 4yepTekax M MOJEISIX PACCTOSHUS U OOOCHOBaHHE CBOMX
cyxacHuil. OrmnpeneneHue M BBIYMCIEHUE PACCTOSHUM B IPOCTPAHCTBE.
[Ipumenenue hopmyn U TeOpEM IJIAHUMETPUH JJIs PELLIEHUS 3a7au.
O3HaKOMJIEHHE C IOHSITHUEM NTAPAIIJIEIBHOTO TPOEKTUPOBAHUS U €I0 CBOWCTBAaMHU.

@opMynHpOBaHHE TEOPEMBI O IUIOMAAM  OPTOTOHAIBHOM  MPOEKIHH
MHOI'OYT'OJIbHHKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS MOCTPOECHUN U BBIYUCIICHUH.
ApryMEHTUpOBAaHHUE CBOMX CYXAECHMH O B3aUMHOM  pacoOJIOKEHUU

MIPOCTPAHCTBEHHBIX (UTYD
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MHOrorpaHHuK"

Onucanre W  XapakTEpUCTHKA  Pa3jIMYHBIX BUJOB  MHOTOTPaHHHUKOB,
[IEPEUYMCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300pakeHre MHOIOI'PAaHHUKOB U BBIMOJIHEHUE [TOCTPOCHHS Ha N300pakeHUsIX
1 MOJEJIAX MHOTOI'PAHHUKOB.

Bbluncnenue  JIMHEHHBIX  JJIEMEHTOB UM YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTUPOBAHHE CBOUX CYXKICHUU.

XapakTepucTuka M M300pakeHUE CEYEHUs, Pa3BEPTKH MHOTOTPAHHUKOB,
BBIYHCJICHUE IIJIOIIAEH TOBEPXHOCTEH.

[TocTtpoenne mpocreiimux ceyeHuid KyOa, mpu3Mbl, nupamuibl. [IpumeHenue
(akTOB U CBEJICHUH U3 IUIAHUMETPHH.

O3HakoMJIEeHHE C BHJAaMH CHUMMETPHA B TIPOCTPAHCTBE, (HOPMYIHUPOBAHHE
ONpeAeNeHU! U CBOMCTB. XapaKTEpUCTHKAa CHUMMETPUU TEJI BPALLEHUSA U
MHOI'OTPaHHUKOB.

IIpumeHeHne CBOMCTB CHMMETPHH IIPU PELICHUU 3a/1a4.

Hcnonp3oBanne npuoOpeTEHHBIX 3HAHUH U1 UCCIEA0BaHUS U MOJIEIUPOBAHUS
HECJIOKHBIX 3a/a4.

N300pakeHre OCHOBHBIX MHOTOTPDAHHMKOB M BBINIOJIHEHHE PHUCYHKOB IIO
YCIIOBUSIM 3a7a4

Tena 1 TOBEpXHOCTH
BpAILICHUS

O3HakOMJICHHE C BHJIaMU TeJl BpallleHUs, GOPMYyTUPOBAHUE UX OMPEICICHUN U
CBOMCTB.

@opMyIHpOBaHUE TEOPEM O CEYEHUM IIapa IUIOCKOCTBIO M IIJIOCKOCTH,
KacaTelnpbHOU K cepe.

XapakTepucTrKa U H300paKeHUE TN BpaIllEHUs, UX Pa3BEPTKU, CCUCHUSI.
Pemenue 3a1a4 Ha TOCTPOCHUE CEUCHU M, BBIYUCIICHUE JIJIUH, PACCTOSIHUM, YIJIOB,
momasei. [IpoBenenne moka3aTebHBIX PACCYKACHUN TP PELICHUH 3a]1a4.
[IpumeHeHre CBOMCTB CUMMETPHUHM IPH PEIICHUWU 3a7ad Ha Teja BpalleHus,
KOMOWHAIIMIO TCII.

N300paxkeHre OCHOBHBIX KPYIJIBIX TEJ M BBINOJIHEHHWE PUCYHKA IO YCIOBHUIO
3aJlauu

N3mepenus B
reOMETPUHN

O3HakOMJIEHHE C OHATHUAMH IJIOLIAAN U 00beMa, aKCHOMaMH M CBOWCTBaMHU.
Pemienue 3amay Ha BBIYMCICHUE IUIOMIAAEH IUIOCKUX (UTYp ¢ NMPUMEHEHHEM
COOTBETCTBYIOIIUX POPMYI U (PAKTOB U3 MIIAHUMETPHUH.

W3yuenne TeopeM O BBIUMCIEHUH O0BEMOB MPOCTPAHCTBEHHBIX TEIl, pellIeHHUEe
3aJ1a4 Ha MpUMeHeHHe (HOpMYJI BBIUUCICHHS 00bEMOB.

W3yuenue ¢popmy:n Ass BBIYUCICHUS MIJI0MIa 1€l HOBEPXHOCTENH MHOTOTPAHHUKOB
U TeJl BpallleHusl.

O3HakoMJIEHHE C METOJIOM BBIYUCIIECHUS MIJIOIIA U TOBEPXHOCTH CHEPBI.
Pemenue 3am1ay Ha BBIYMCIIEHUE IUIOMIAJIEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
TeN

Koopaunats! n
BEKTOPBI

O3HakOoMJIEeHHE C TIOHATHEM BeKTopa. M3ydeHue neKapTOBOW CHCTEMBI
KOOpJAWHAT B IIPOCTPAHCTBE, IOCTPOEHUE IO 33JaHHBIM KOOpPAMHATAM TOYEK U
IJIOCKOCTEH, HaX0XKACHHE KOOPAMHAT TOYEK.

HaxoxneHue ypaBHEHHH OKpYXHOCTH, cdepbl, IUIOCKOCTH. Bbruncienue
paccTOsSHUN MEX]Ty TOUKaMH.

N3ydyeHne CBONCTB BEKTOPHBIX BEJIWYMH, IPABHI DPA3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MPaBWJI HAXOXKIEHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUJI AEUCTBUN C BEKTOPAMH, 3aJaHHBIMU KOOPJMHATAMHU.
[IpumeHneHue Teopuu Npu peLICHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMH.

N3ydenne ckalspHOro NPOU3BEAEHUS BEKTOPOB, BEKTOPHOT'O YPAaBHEHUS IPSIMOM
u miockoctu. [IpumeHeHue TeopuM NHpU pEUIEHMH 3a7ady Ha JEUCTBUSA C
BEKTOpPaMH, KOOPAWHATHBI METOJ, NPUMEHEHHE BEKTOPOB JUIsl BBIYMCIICHUS
BEJIMYMH YTJIOB U PACCTOSTHUI.
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O3HaKOMIJICHHE C J0Ka3aTCjIbCTBaAMU TCEOPEM CTECPCOMETPHHU O B3aWMHOM
PACIIOJIOKCHUHU MTPIAMBIX U IJIOCKOCTEH C MCIOIb30BaHUEM 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.

bammakoB M. U. Maremaruka. COOpHUK 3a/1a4 popUIbHON HampaBieHHOCTH: y4ueb. [locooue
JUTSL CTYJ. YUpEKJIeHu cpe. nmpod. 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'yceB B. A., I'puropses C. I'., UBonruna C. B. Matematuka 11st ipodeccuii ¥ crieruaibHOCTeH
COIMAIIEHO-9KOHOMHYECKOTO MPOGMIIS: y4eOHUK IS CTY/. YUpexKIeHUH cpell. mpod. oOpazoBaHms. —
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
n3menenuii B [lpuka3z MunucrepcrBa oopazoBanus 1 Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne
413 «“O0 yTBepxkaAeHUU (enepaIbHOro rocyapcTBEHHOro 00pa30BaTENILHOTO CTaHAapTa 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.

HNHuTepHeT-pecypcesnl
www. fcior. edu. ru (MapOpMalimoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHbIE MaTEPHAIIbI).
www. school-collection. edu. ru (Equnas kosekipn uppoBeIX 00pa3oBaTEIbHBIX PECYPCOB).
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