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PaGouast mporpamMma oOmieo0pa3oBaTeIbHON y4eOHON MUCHUILTUHBI «MaTeMaTHuKay
npelHa3HaueHa g u3ydeHuss mMartemMaTuku Ha oTaeneHuu CIIO mns nun, momyyaroumx
cpeanee oOliee 00pa3oBaHUE B MpeJieaX OCBOCHHS MPOrpaMMbl MOJATOTOBKU CIICIIMATIMCTOB
cpeanero 3BeHa (IIIICC3) na 6a3e 0CHOBHOTO O0IIEro 00pa3oBaHuUs.

PaGouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOuiero
obpazoBanus (mpukaz MwuobpHayku Poccum ot 29.12.2012r. Ne413), mpenbsBisieMbIX K
CTPYKTYype, COJEPKaHUIO U pe3yJbTaTaM OCBOCHUS YUeOHOU AUCIUIIIMHBI « MaTteMaTukay, u
B COOTBETCTBHMM C  PekoMeHJamusiMd [0 OpraHu3alliy TMOJIYYEHHs] CpPETHEro oOIero
oOpa3zoBaHusi B TIpeAesiax OCBOCHHS  00Ieo0pa3oBaTENbHBIX  MPOrPAMM  CPEIHErO
npodeccuoHanbHOTO o0Opa3oBaHUsi Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHHUS C YYETOM
tpeboBanuii ~ ®I'OC wu mnomywaemoit cnenuanbHoctd CIIO (muceMo [lemaprameHnTa
rOCy/IapCTBEHHOUW MOJUTUKU B cdepe moaAroToBku padoumx kaapo u JIIO Munobpuayku
Poccun ot 17.03.2015r. Ne 06-259, HudopmarmonHo-meToauueckoe mnucbkMo DPIAY
«D®UPO» ot 11.10.2017r. Ne 01-00-05/925), IlpumepHOii OCHOBHOW 0Opa3oBaTEIBHON
MPOrpaMMBI CpEHET0 00IIero oopa3oBaHus, OAOOPEHHON pelieHueM ¢eaepaibHOro yaeOHo-
METOJIMYECKOTO 00bEIMHEHU TT0 001eMy obpazoBanuto (mpotokoi ot 28.06.2016r. Ne 2/16-
3) u [IpumepHoit mporpaMmMel 00111€00pa30BaTENbHON YUEOHOM AUCIUIUINHBI «MaTeMaTHKa
Ui TpoeCCHOHANBHBIX  O0pa30BaTENbHBIX  OpraHu3aliii, pPEKOMEHJOBAaHHOM K
MCIOJIb30BaHUIO 110 MpodmisiM mpodeccuonanbHoro odpaszoBanus npu peanusanuu [ITICC3
Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHHs C MOJYYEHHEM CpeAaHero olmiero oOpazoBaHUS,
pekoMeHnoBaHHOU DPI'AY «DHUPO» ot 21.07.2015r. mpotokon Ne 3 ¢ yTOYHEHHSIMH OT
25.05.2017r. npotokon Ne 3.
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1. MACILUIOT PABOYEHM IMPOTPAMMBI YUEBHOM JUCHUTLINHBI
OVY . 04. MATEMATHUKA

1.1. Ob6nacTh npuMeHeHus1 pado4eil MPOrpaMMbl

PaGouas mporpamma y4yeOHON TUCHMILTUHBI SIBISIETCS YacThIO 0OPa30BaTEIbHON MPOTPAMMBI
cpeaHero MpogecCHoHaNILHOTO 0o0pa3oBaHus B cooTBeTcTBUU ¢ DPI'OC mo crmenmansHocTH 38.02.01.
IKOHOMMKA U OyXTaJTepcKuid YUéT (110 oTpaciasam).

1.2. MecTo y4yeOHOI NMCUMILIMHBI B CTPYKTYpe OCHOBHOM NpogdeccuoHalbLHOI 00pa3oBaTebHOM
NMpOrpamMmbl:
VYuebHas nucumiuinHia «MaTreMaTHKa» BXOIUT B COCTaB MPEAMETHOM obOjactu «MaTeMaTHKA
u uHpopmatuka» OI'OC cpexnero oOiiero oOpa3oBaHus U M3ydaeTcs B 00Ie00pa3oBaTeIbHOM IHUKIIC
yuebHoro mnana I[I[ICC3 mo cnenumansHoctn 38.02.01. DxoHomMuKa W Oyxraarepckmii y4ér (mo
oTpacjsaM) Ha 6a3ze OCHOBHOTO 00IIIEro 00pa30BaHUs C MOTyYEHUEM CPEIHETo 00IIero oOpa3oBaHus.

B yueOoHoM mimane IIIICC3 mecro yueOHOI IuCHUIUIMHBI «MaTeMaTHKAa» B COCTaBe OOIIMX
0011eo0pa3oBaTeIbHBIX YUEOHBIX IUCIUILINH, 003aTeIbHBIX OCHOBHBIX 11 OCBOCHHUSI.

ITpu ocBoenuu TITICC3 corumaibHO-3KOHOMHYECKOTO MPOoduis mpodecCHOHAIBHOTO 00pa30BaHus
«MaremaTuka» u3ydaeTcs Ha yriyoaeHHom ypoBHe ®I'OC cpemHero oOmiero oOpa3oBaHHs C Y4€TOM
cnerukyd ocBanBaeMoil crnenuanbHOCcTH 38.02.01. OxoHOoMHMKAa u Oyxrajdrepckuii y4ér (mo
oTpacjasam).

N3ydyenne wmarematuku Kak mnpoduibHOM 0O0Ieo0pa3oBaTebHON y4eOHOW  IUCIMILINHEI,
YUHUTBIBAIOIIEH crienu(HKy ocBauBaeMbIX cTyaeHTaMu cnenuansHocty CIIO, obecrieunBaeTcs:

e BBIOOPOM pa3IMYHBIX MOIXO/IOB K BBEJICHHIO OCHOBHBIX ITOHATHIA;

e (opMHpOBaHHEM CHUCTEMBl YUeOHBIX 3aJaHuii, oOecreynBarommnX 3(P(GEKTUBHOE OCYIIECTBICHHUE
BBIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

e o0orameHueM CIeKTpa CTHJIEH Y4eOHOH NesATeTbHOCTH 3a CYeT COIJIacOBaHHMSA C BEAYLIUMH
JeSITeIbHOCTHBIMU XapaKTePUCTUKAMH BEIOPAHHON CIIEUaIbHOCTH.
[TpodunpHas cocTaBnsromas oTpakaeTcsi B TpeOOBAHUAX K MOATOTOBKE OOYJAIOIIUXCS B YACTH:

e 00mel cucTeMbl 3HAHWIA: COIEp)KaTeJbHbIE MPUMEPHl UCIIONb30BAaHUS MAaTEMAaTUYECKUX HIEH |
METOOB B MPO(HeCCHOHATBHOMN 1eATeILHOCTH;

® YMEHMIi: pa3IMuue B ypOBHE TPeOOBAHUI K CII0)KHOCTH NPUMEHSAEMBIX aJITOPUTMOB;

® TIPAKTHUYECKOTO WCIOJB30BAaHMS MPUOOPETEHHBIX 3HAHUH W YMEHHIA: WHAWBUAYAILHOTO y4eOHOTO
OTBITA B TIOCTPOCHUH MAaTEMAaTHUYECKUX MOJIEIICH, BBIMOIHEHUN HCCIIEI0BATEIBCKUX MTPOSKTOB.

Copepxanne  y4eOHOM  NUCHUIUIMHBI — pa3pabOTaHO B COOTBETCTBUM C  OCHOBHBIMHU
COJIePKATEIbHBIMH JTUHUSIMH 00Y4YEeHUS MaTEMaTHKE:

e anre0Opanyeckasl JIMHUS, BKIIOYAIOIIAs CUCTEMATHU3ALUIO CBEICHUH O YMCIIaX; U3YYeHUE HOBBIX H
o0o0mIeHne paHee M3YYCHHBIX omepaunuid (BO3BEelIEHHE B CTENEHb, H3BICYCHUE KOPHS,
JorapuMUpPOBaHUE, CUHYC, KOCHHYC, TAHTCHC, KOTAHI'€HC M OOpaTHhIC K HUM); U3yYeHHE HOBBIX
BHJIOB YHCJIOBBIX BBIp@XECHHA ¥ (OPMYJ;, COBEPIICHCTBOBAHWE TMPAKTHUECKUX HABBIKOB U
BBIYMCIIUTEIFHOW KYyJIbTYPHI, PACIIMPEHHE M COBEPIICHCTBOBAHWE alreOpanvecKoro armmapara,
c(hOpMHUPOBAHHOTO B OCHOBHOW IWIKOJIE, U €Tr0 NMPUMEHEHHE K DEIICHHI0 MaTeMaTHYeCKHX H
MIPUKIIATHBIX 33/1a4;

® TEOpeTHKO-(PYHKIMOHAJIbHAS JIUHUS, BKIIOYAIOIIAs] CUCTEMATU3aLUI0 U PacCHIMpEHUE CBEICHUN O
(GYHKIMSIX, COBEPLICHCTBOBaHUE IpaUUECKUX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMHU HJIESMHU U
METOJAaMU MAaTeMaTH4YeCKOT0 aHaiu3a B 00bEeMe, IMO3BOJSIONIEM HCCIEI0BATh JJIEMEHTApHBIE
(GYHKIMH 1 pemaTh MPOCTEHIIIE TeOMeTpUIeCKre, (pr3udecKkne u Apyrue MPUKIIaIHbIe 3a/1a4H;

e JIMHMSA YPaBHEHUH W HEPABEHCTB, OCHOBAHHAs HA MOCTPOEHUHU M HCCIEAOBAHUU MATEeMAaTUYECKUX
MoJieiel, mepecekaroulascsi ¢ anredpandecko M TEOpeTHUKO-(PYHKUMOHAIBHOM JIMHUSAMU U
BKJIIOYAIOUIasi Pa3BUTHE M COBEPILIECHCTBOBAHHE TEXHUKHU alreOpanvyeckux MpeoOpa3oBaHuM Jis
pelIeHusl ypaBHEHHU, HEPaBEHCTB M CHCTEM; (DOPMHUPOBAHNE CITIOCOOHOCTH CTPOUTH U UCCIIEIOBATH
NpoCTEHIIe MaTeMaTHUYECKUe MOJICNIN MPH PEIICHUH NPUKJIAIHBIX 3aj]ad, 33a7a4 U3 CMEXHBIX U
CHENHANbHBIX TUCIUIUINH;



e TreoMeTpHUYeCcKas JMHUS, BKIIOYAIOUas HarJsJHbIe MPEACTAaBICHHs O POCTPAHCTBEHHBIX (purypax
U U3y4CHHE WX CBOWCTB, (JOPMHUPOBAHUE U PAa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHHUS, Pa3BUTHE
CHOCO0OB T€OMETPHUYECKHX HM3MEPEHHH, KOOPAWHATHOTO W BEKTOPHOTO METOAOB JUISl PELICHUS
MaTeMaTHYECKUX U NPUKIIATHBIX 3a/1a4;

® CTOXAacCTHYeCKas JIMHUS, OCHOBAHHAs Ha Pa3BUTHUM KOMOWHATOPHBIX YMEHHUH, MpEICTaBICHHUH O
BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX OKPYKAIOLIEr0 MUPA.

B TemaTtiueckoM IDIaHe MPOTrpaMMbl YYeOHBIH MaTepHai MpeicTaBlieH B (opMe deperyromierocs
pa3BepTHIBAHUS OCHOBHBIX COJEPKATENbHBIX JIMHHK (alre0pandeckoil, TeopeTHKOo-()yHKIMOHAIBHOM,
yYpaBHEHHI M HEPaBEHCTB, T'€OMETPUUYCCKOM, CTOXAaCTUYECKOM), YTO TO3BOJSIET TMOKO HCIIONB30BAaTh HX
pacrojoKeHe U B3aHMOCBSI3b, COCTABIISATh Pa0OYMil KaJICHIAPHBIHA IUIAH, MO-Pa3HOMY Yepeaysl yuaeOHbIe
TeMbl (TaBbl y4eOHWKA), yUuThIBas Tpodmib MpodecCHOHATBLHOr0 00pa3oBaHMs, CHEIU(DUKY
ocanBaemoit crieranibHoctu CIIO, rmyOuHy mM3ydeHus marepualia, ypoBEHb MOATOTOBKH CTYACHTOB IO
npeMETy.

Uzyuyenne oOmieoOpasoBarenbHOM  yueOHOM  aucuuiuimHbl  «MaTtemaTtuka» — 3aBepIIaeTcs
MOJIBE/ICHUEM HMTOTOB B (JOpPME dK3aMeHa B paMKax MPOMEXKYTOUYHOHM aTTECTAIllMHM CTYJICHTOB B MpoIecce
ocoenust ocHoBHoi OITOIT CIIO ¢ monyuenuem cpennero odmiero obpazosanus ([TIICC3).

1.3. LHeuas 1 mi1anupyemblie pe3yJibTAThbl OCBOCHHMS AUCHUIINHBI:
Copepxanue mporpaMmmsl «MaTeMaTHKa) HAIIPABJIECHO HA JOCTHIKEHUE CIEAYIOLINX HLeJIei:

e obecneyenue c(hOpMHPOBAHHOCTH HPEACTABICHUI O COLUANBHBIX, KYJIbTYPHBIX U UCTOPUYECKUX
(akTOpax CTAaHOBJIECHUS MATEMAaTUKH;

e obecrneyeHue Cc(HOPMUPOBAHHOCTU JIOTMUYECKOTO, QJITOPUTMHUYECKOT0O UM MaTeMaTHYeCKOIro
MBIIUICHHNS;

e obecriedenue CcGHOPMHPOBAHHOCTH YMEHHH TPHUMEHATh IOJMYYCHHBIC 3HAHUS IPH PEIICHUH
Pa3IUYHBIX 33]a4;

e obecneyeHue c(HOPMUPOBAHHOCTHU IPEJCTABICHUNA O MaTeMaTHKE KaK 4acTH OOIIedYes0BEYeCKOMH
KyJIbTYpbl, YHUBEPCATHLHOM S3BIKE HAyKH, TO3BOJSIONIEM OIUCHIBATh W U3ydYaTh peajbHbIC
HPOLIECCHI U SBJICHMUS.

OcBoeHHe cojep)aHHUsl Y4eOHOH IUCHMILTUHBI «MaTreMaTHKa» o00eCleunBacT JIOCTHKCHUE
CTYJICHTAMH CJICIYIOIINUX Pe3yabTaTOB:

e JIMYHOCTHBIX:

JI 01. CdopMupoBaHHOCTh TPEACTABIEHWH O MaTeMaTHKEe KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CPEIICTBE MOJEIUPOBAHUS SBJICHUHA U TIPOIIECCOB, UICSIX M METO/IaX MAaTEMaTHKH;

J. 02. [IloHWmaHMe 3HAYUMOCTH MATEMAaTHKH JUIsi ~ HAay4YHO-TEXHHYECKOro  Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKe KaK K 4YacTh OOIICYEIOBEYCCKOW KYJIbTYphl depe3
3HAKOMCTBO C HCTOPUEH pa3BUTHS MAaTEMATHKH, IBOJIIONMEH MAaTEeMaTHICCKUX UJICH;

JI 03. Pa3BuTHE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUS, aIrOPUTMUYCCKON
KYJIBTYPbI, KPpUTUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOIUMOM ISt
Oymymie nmpodeccnoHaTbHOM NesTeIEHOCTH, IS TIPOIOJDKEHUST 00pa30BaHus U caMo00pa30BaHMs,

JI 04. OBnaseHne MaTeMaTUYECKUMH 3HAHWSIMH W YMEHHUSMH, HEOOXOJMMBIMHU B TIOBCEIHEBHOU
KU3HU, JUISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH M TUCIHUILIUH MPOQEeCcCHOHATEHOTO
UKJIa, JUIS TONydeHWs oOpa3oBaHMs B 00JacTax, He TpeOyromux yriayOJIeHHON MaTeMaTH4ecKOn
MOJITOTOBKU;

JI05. 'oTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOPa30BaHUIO,

Ha MPOTSDKEHUU BCEH JKM3HU; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbhIBHOMY OOpa30BaHMIO KaK YCJIOBHIO
YCTENTHOM MPOQECCUOHAILHON U OOIIECTBEHHOH IESITEIIbHOCTH;

JI 06. '0TOBHOCTB M CITOCOOHOCTBH K CAMOCTOSITENIHOW TBOPYECKOM U OTBETCTBEHHOM
JeSTENIbHOCTH;

J. 07. ToToBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHOM, OOIIIECTBEHHO MOJIE3HOH, YIeOHO-HCCIIeI0BATEILCKOM, IPOSKTHOMN H
JIPYTHUX BUIAX NEATEIHHOCTH,



JI 08. OtHomeHne K MPOPECCHOHATLHON NEATEIFHOCTH KaK BO3MOXKHOCTH y4YacTHsI B PEIICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM;

e MerTanpeaMeTHBbIX:

M 01. YMeHue caMOoCTOATENBHO ONPEAEIATh LEIH AEATEIbHOCTH U COCTABIIATD IIJIaHbI
JESATEIIBHOCTH; CaMOCTOSITEJIBHO OCYILECTBIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATh JAEATEIbHOCTH;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYpPChl Ul TOCTHXKEHMs MOCTaBJICHHBIX LIEJIed M peav3alid IUIaHOB
JeSTEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHH B PA3IUYHbBIX CUTYaAIUX;

M 02. YMeHue mnNpOAYKTUBHO OOMIATHCS M B3aUMOJEHCTBOBATH B IMPOLECCE COBMECTHOM
JESTENIbHOCTH, YYUTHIBATh TO3HMIMU JPYTHMX YYACTHUKOB JESATEIbHOCTH, 3((EKTHUBHO pa3pelaTh
KOH(JIHKTHI;

M 03. BiageHue HaBbIKaMU TI03HABATEIbHOW, Y4eOHO-HCCIEIOBATEIBCKOW U TPOCKTHOU
NesITeIbHOCTH, HaBBIKAMH pa3pelieHuss mpolieM; CrnocoOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIHHOMY
MOMCKY METOJIOB PEIICHUs NPAaKTHYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUHbIX METO0B [IO3HAHMS;

M 04. TOTOBHOCTP M CIIOCOOHOCTb K CaMOCTOATENBbHOW HH(OPMAIMOHHO-TIO3HABATEIFHON
NesITeIbHOCTH, BKJIIOYAasi YMEHUE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHKAX MH(OpMAIMU, KPUTHUECKU
OIICHMBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO, TOJYIaEMYIO U3 Pa3InYHBIX HCTOYHUKOB,;

M 05. Bnagenue si3bIKOBBIMHU CPEACTBAMU: YMEHHE SICHO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOUKY
3pEHUs, UCIIOJIb30BATh aJCKBATHBIE SI3bIKOBBIE CPEJICTBA;

M 06. Bnanenue HaBbIKaMU [IO3HABATEIbHON pedUIeKCHU KaK OCO3HAHMS COBEpPLIAEMBIX NeHCcTBUI
¥ MBICTUTEIBHBIX MPOIECCOB, MX PE3yIbTATOB U OCHOBAHUH, TPAHUIl CBOETO 3HAHUS M HE3HAHMS, HOBBIX
MO3HABATENIbHBIX 3a7[a4 U CPEACTB JUISl UX TOCTHIKEHUS;

M 07. LleneycTpeMIIEHHOCTh B IOUCKAX U MPUHATUH PEILICHHI, COOOPa3UTEILHOCTh U
UHTYHILHUS, PAa3BUTOCTh NPOCTPAHCTBEHHBIX NPEACTABICHUI; CIIOCOOHOCTH BOCIPHHUMATH KpPAcoTy U
FapMOHHIO MHpa

o IIpexMeTHBIX:

IT 01. ChopMUpOBaHHOCTL MPEACTABICHUH O MaTEMAaTUKE KaK YaCTH MHPOBOH KYJIbTYypbl U MECTE
MaTeMaTUKH B COBPEMEHHOM LUBWJIM3AaLMM, CIOCO0AaX ONMCAHUS SBICHUI peaqbHOr0 MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

IT 02. CdopMupoBaHHOCTH MPEACTABICHUII O MaTEMaTHYECKUX MOHATUAX KaK BayKHEHIINX
MaTEMaTHUECKUX MOJENAX, IO3BOJSIONIUX ONMCHIBATh M M3Yy4aThb pa3HbIE IPOLECChl M SBICHUS,
HNOHUMAaHHE BO3MO>KHOCTH aKCHOMAaTHYECKOTO TOCTPOSHHUS
MaTEMaTHYECKUX TEOPHUIL;

IT 03. Biagenue MeTromaMM [OKa3aTENbCTB M AITOPUTMOB PEILIEHUS, YMEHHUE WX IPHUMEHSATH,
HPOBOJUTH JOKa3aTEeNIbHbIE PACCY)KJCHUS B X0JI€ PEIICHUs 3a/1a4;

II 04. BnageHue cTaHZApPTHBIMU IIpUEMaMHU pELICHMS PALUOHAIBHBIX WM HPPALHMOHAIBHBIX,
MIOKA3aTeNIbHbIX, CTEICHHBIX, TPUTOHOMETPHUUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE
TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJIE Ul MOUCKA MYTH PEIIEHUs U WIIIOCTPALMU PELICHUs
YPaBHEHUI U HEPABEHCTB;

IT 05. ChopMupoBaHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATUSIX MAaTEMaTHYECKOTO
aHalu3a U UX CBOWCTBAX, BJIAJCHME YMEHUEM XapaKTepU30BaTh MOBEICHHE (PYHKIMH, MCIOIb30BAHUE
MOJY4YEHHBIX 3HAHUH Ul OTIMCAHMS U aHAJIN3a PEATbHBIX
3aBHCUMOCTEH;

IT 06. Bnajgenue OCHOBHBIMH TOHSTHSMH O IUIOCKMX W IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX
¢urypax, mX OCHOBHBIX CBOICTBax; c(hOPMHUPOBAHHOCTH YMEHHSI PAclo3HaBaTh F€OMETPHUYECKHE (DUTYPHI
Ha YepTekax, MOJAESIX M B PEAIbHOM MHpE; MPUMEHEHNE M3YYEHHBIX CBOMCTB I€OMETPUYECKUX QUTyp U
(bopMyn a1 perieHus
TreOMETPUUECKUX 3aa4 U 3aJjau C MPAKTUYECKUM COAEPIKaHUEM;

IT 07. ChopMHUPOBaHHOCTb MPEACTABIECHUNH O MPOLECCAX U SBICHUAX, UMEIOIINUX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAaJbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JIEMEHTapHOU
TEOPUHM BEPOSATHOCTEH; YMEHUH HaxOAUTb U OLEHMBATH BEPOSATHOCTH HACTYIUICHHS COOBITUH B
NPOCTEHIINX MPAKTUIECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKH CITy4YaiHbIX BEITUYHH;

IT 08. Bnanenne HaBbIKaAMH HCIOIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IIPH



pELICHUH 3aad.

Pe3ynbTarhl OCBOCHMS TUCIMILIMHBI HANPaBJIeHb HA POPMHUpPOBAHHE OOIIMX KOMIIeTeH LMii:

OK 01. BeiOuparp ciocoObl pemieHus 3aad npoQecCHoOHAIbHON AeITeIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. OcymecTBiiTh MOKWCK, aHAIU3 W HUHTEPIpeTaluio HHGOpMaLUU, HEOOXOIUMOM s
BBITIOJIHEHHS 3371a4 PO(eCcCHOHAIBHON 1eATEIbHOCTH;

OK 03. ITmanupoBaTh ¥ peain30BbIBATH COOCTBEHHOE MPO(ECCHOHATLHOE U IMYHOCTHOE Pa3BUTHE;

OK 04. Paborate B KOJUIEKTHBE M KoMaHie, d()()EKTHBHO B3aMMOJCHCTBOBATh C KOJUICTAMU,
PYKOBOJCTBOM, KJIMEHTaMU;

OK 05. OcymecTBisiTh YCTHYI0O U NHCHbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoii @enepannu ¢ y4eToM 0COOCHHOCTEH COLMATBHOTO U KyJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBIATh TIpakJAHCKO-MATPUOTUYECKYIO MO3ULHUI0, JAEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPAJAULIMOHHBIX 00IIEUeI0BEUECKUX IECHHOCTEH;

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKpY’KalolleH cpeibl, pecypcocOepexeHnto, 3¢(HeKTUBHO
JIEHCTBOBATH B YPE3BBIYAMHBIX CUTYyaLUsX;

OK 08. Ncnonb3oBath cpeacTBa PU3MUECKON KYIBTYPBI AJIsl COXPAHEHUSI M YKPEIJICHUS 3/10POBbsI B
nporecce NpOPecCHOHANBHOW NEATETbHOCTH M TMONJCPKAaHUS HEOOXOIUMOro YpOBHS (huzndeckoi
MOJITOTOBJIEHHOCTH;

OK 09. Mcnionb30BaTh HHGOPMALMOHHBIE TEXHOIOTUHU B MPO(ECCHOHATBLHON e TebHOCTH;

OK 10. ITomnb3oBaThcst MpOQeCcCHOHANBHON JOKyMEHTAlKEH Ha roCyJapCTBEHHOM M MHOCTPAHHOM
A3BIKAX;

OK 11. Ucnonp3oBark 3HaHUS 110 (PMHAHCOBOI I'PaMOTHOCTH, IJIAHUPOBATH NPEANPHHUMATEILCKYIO
JeSITeIbHOCTD B IPO(ECcCHOHAIBHON cdepe.

1.4. PexomeHayemMoe KOJHYECTBO YaCOB HA OCBOCHHE NMPOrpPaMMbl Y4eOHOM JMCUUILINHBI:
yaeOHOI Harpy3ku oOydJaromierocss 312 daca B TOM 4YHCIIe:

BO B3aMMOJICHCTBHUHM C TipeniofaBareieM 42 yaca;
CaMOCTOSITeNTLHOM paboThl oOy4daromerocss 270 dacos.

2. CTPYKTYPA M COJEPKAHUE YYEBHOM JUCHUTLINHBI
2.1. O6beM y4eOHOI AUCHMILIMHBI M BUABI Y4e0HOI padoThI

Bup y4eOHoii padoThI O0bém uacoB

YueOHas Harpy3Ka (Bcero) 312
B TOM YHCIIE:

TEOpeTUIYEeCcKoe 00yUeHne 16

MIPAKTUYECKUE 3AHATUS 14
CamocrosiTejibHas paboTa o0yuyariierocs (Bcero) 270
KouncyabTanun 6
IIpomMeskyTOUHasI aTTeCTALUS 6 hopme Ixzamena 6




2.2. TeMaTuuyeCcKMil IJIAH U COAePKAHME YUeOHON JUCHMIIMHBI MaTemMaTuka

HaumeHoBaHHe pa3/eJIOB H TEM Conep:xaHne y4eGHOro MaTepuasa, 1a60paTopHble padoThl H NPAKTHYECKHE 3AHATHS, CAMOCTOSITe/IbHAS
padoTa o0yuyaromuxcs

O0bem
4acoB

YpoBensn
0CBOEHMS

Beenenue Marematuka B HaYKE, TCXHUKE, DKOHOMHUKE, I/IH(I)OpMaL[I/IOHHBIX TCXHOJIOTHAX U HpaKTH‘IeCKOﬁ JACATCIBHOCTH. HCHI/I u
3a4a41 M3YyUCHUS MAaTCMAaTUKHU IIPHU OCBOCHUHA crienuagbHOCTEH CIIO.

Tema 1. Pa3BuTHe OHATHA O YUCIIE Conep:kaHue yueOHOro MaTepuaJja

1 I_[eJ'II)Ie 1 pallMOHAJIbHBIC YHCJIA. ﬂeﬁCTBHTeHLHBIe qucia.

2 Hpu@/lu.?f()eHHble svruucaenus. Komnaexcuvie yucua.

HpaKTuqecmle 3AHATHSA

Apudmernueckre 1eHCTBUA Ha/l YUCIaMU, HAX0XKACHUE ITPUOJIMKEHHBIX 3HAYCHUH
BEJIMYMH U MOTPEIIHOCTEH BRIUMCIICHUH (a0COIIOTHON M OTHOCUTEIILHOM), CPABHEHHE YHCIIOBBIX BBIPAKCHUII.

CamocTrosiTe1bHast padoTa
TIpopaboTka JEKIIMOHHOTO MaTepualia, yaeOHOH muTepaTypbl. [IOArOTOBKA K BBIMOJIHEHHIO JOMAIIHEH KOHTPOJIBHOM
paboThl, HOJATrOTOBKA K AK3aMEHY
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Tewma 2. KopHu, crenenu u Coaep:xkaHue yueOHOro MaTepuaJa

JIorapuQMmbl 1 Kopuu u crenenn. KopHu HaTypanbHO# CTeNeHU U3 YKCiIa U UX cBoicTBa. CTENEHU ¢ pallMOHAIBHBIMU
MOKa3aTeIsIMHU, HX CBOMCTBA.

CTeleHy ¢ NeHCTBUTEILHBIMH ITOKA3aTEIIMHM.

Ceoiicmea cmenenu ¢ 0eticmeumebHbIM HOKA3AMeleM.

Jlorapugm. Jlorapudm uncia. OcHOBHOE JIOTapu(MHUECKOE TOXKECTBO.

JlecsiTuuHble U HATYpAJIbHbIE JIOTapH(MBL

IpaBuna aelictuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBAHHMIO.

~Nojg|hlwiN

IIpeoOpa3oBanue anredpanveckux Boipaskenuii. [IpeoOpa3oBaHue paroOHANIBHBIX, HPALMOHAIBHBIX
CTETICHHBIX, TOKA3aTEIbHBIX U JIOTapU()MUUECKUX BBIPAKCHUH.

N INININININ N

HpaKTuqecmle SaHATUA

Boruncnenue u cpaBHeHHE KOpHEi. BbIloJHEHNE pacyeToB ¢ paguKaIaMHU.

Pemenue HppanroOHaJIbHBIX ypaBHeHHﬁ. HaXO)K,HeHI/Ie 3HAYCHMI CTEINEeHeH C palrOHAJIbHBIMH ITOKa3aTCIIAMU

Cpasaenue creneHei. [IpeoOpa3oBaHus BRIpaKEHUI, COJECpIKAIIMX CTeNEHH. PellieHne nNoka3aTelIbHbIX YPaBHEHHIA.

Penienue nmpukiasHbIX 3aay.

Haxosxnernue 3HaueHnMiT Torapudma 1o Mpou3BOIFHOMY OCHOBAHHUIO. [Iepexo 0T OMHOTO OCHOBAHUS K IPYTOMY.
Brruncnenue u cpaBHenue gorapupmos. JlorapudMupoBaHye U NOTEHUUPOBAHUE BHIPAXKCHUI.

HpI/I6J’II/I)K€HHI)IS BBIYMCJICHUA U pCIICHUSA IMPUKJIAIHBIX 3a0a4.

Pemenne norapuMuuecKux ypaBHEHUH

CamocrosiTeibHast padoTa
TIpopaboTka JEKIIMOHHOTO Marepuana, ydeOHOH jauTepaTypbl. [IOATOTOBKAa K BBIMOJHEHHIO JOMAIIHEH KOHTPOJIBHOM
paboThl, MOATOTOBKA K 9K3aMEHY
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Tema 3. IIpsiMble U TUIOCKOCTH B Coaep:xkaHue y4e0HOr0 MaTepuaja

IIPOCTPAHCTBE 1 | B3auMmHOe pacmoyioxKeHHe ABYX MPSAMBIX B IIpOCcTpaHcTBe. [lapaniebHOCTh IPSIMOM M INIOCKOCTH.
[TapannensHOCTh MIOcKOCTe!. IlepneHanKyIspHOCTh NPSIMOH U TNIOCKOCTH.

N

[lepnenuKysip ¥ HAKIOHHAsA. Y0 MEXIY NPSIMOM U IUIOCKOCTHIO. JIBYTpaHHBIN YIoJl.

w

Yrou Mexay naockocTsmMu. IlepneHuKyIsipHOCTh JBYX IJIOCKOCTEMH.

4 reOMeTpI/I‘IeCKI/Ie npeoGpa3OBaHI/m IIPOCTPAHCTBA! HapaJ'IJ'IeJ'IBHLIfI TIEPCHOC, CUMMETPHUS OTHOCUTCIBHO

NN N




IIJIOCKOCTH.

5 | HapamnensHoe npoekTupoBanue. I1owads opmoz2oHanbHol npoexyuu. V1300pakeHre IpocTpaHCTBEHHBIX
duryp

HpaKTuqecmle 3AHATHSA

[Ipu3Haky B3aMMHOTO PACIIONIOKEHHS MIPSIMBIX. YTOI MEXAy NpAMbIME. B3anmuoe
pAacIoIoKEeHUE NMPSIMBIX U MII0CKOCTel. IlepneHauKynsp 1 HaAKJIOHHAS K IJIOCKOCTH.

Vron MEXAY pr{MOfI 1 IJIOCKOCTBIO. TeOpeMLI 0 B3aMMHOM pacCloJIOKCHUHN HpﬂMOfI 1 INIOCKOCTH.

Teopema o Tpex nepnenankyisipax. [Ipu3Haku v CBOWCTBA MapaJuIeIbHBIX U HEPIEHANKYIISIPHBIX TNIOCKOCTEH.

PaccTosiHEe OT TOYKH J0 MJIOCKOCTH, OT IPSIMOM /10 IIIOCKOCTH, PACCTOSHUE MEXKIY
TUIOCKOCTSIMH, MLy CKPEIIMBAIOIINMUCS IPSIMBIMH, MEXKY TPOM3BOJILHBIMU (PUTYpaMu B IIPOCTPAHCTBE.

[TapaiensHOE NPOEKTUPOBAHUE U €T0 CBOUCTBA. Teopema o niowadu opmo2oHanbHoll
npoexyuy MHo2oy2o1bHuKa. B3anMHOe pactonoxeHne NpOCTPaHCTBEHHBIX puryp.

CamocTrosiTeibHas1 padoTa
TIpopaboTka NEKIMOHHOTO MaTepuala, ydeOHOH iuTepaTypbl. [IoAroToBKa K BBIIOJIHEHHIO JOMAIIHEH KOHTPOJIbHOM
paboTHI, HOATOTOBKA K IK3aMEHY
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Tema 4. KomOuHaTopuka

Coaep:xaHue y4eOHOro MaTepuaja

1 | Dnementsl KoMOMHATOPUKH OCHOBHBIC MOHATHS KOMOHHATOPHUKH. 33714y Ha MOJICUET YUCIIa pa3MEICHUH,
[IEPECTaHOBOK, COUYETAHUH.

2 | Pemenue 3ama4 Ha nepebop BapuanToB. @opmyna 6buHoma HeroToHa.

3 | CaoiicTBa OMHOMMHAIBHBIX K03 dHLueHToB. TpeyroapHuk Ilackanus.

ITpakTHUecKHe 3aHATHS

Hcropust pa3BUTHS KOMOMHATOPUKH, TEOPHU BEPOSITHOCTEH U CTATUCTUKH U UX POJIb B
pa3NuYHBIX cepax YeroBeYeCKOM KH3HEACITEIbHOCTH.

IIpaBuia komOuHaropuku. Pemenne koMOMHATOPHBIX 3a1a4.

Pasmemenusi, coueranus u nepecranoBky. bunom Helotona u tpeyronbnuk [lackans. Ilpukinannele 3agaun.

CamocrosiTebHas padoTa
IIpopaboTka NEKIMOHHOrO MaTepuana, yueOHOW aureparypsl. [I0AroToBKka K BBINOJIHEHHIO AOMAIIHEW KOHTPOJIbHOM
paboTHI, HOATOTOBKA K K3aMEHY
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Tewma 5. KoopanHaTBI 1 BEKTOPHI

Conep:xaHne y4eGHOT0 MaTepHaja

1 | IpsmoyrospHas (IekapToBa) cCHCTEMa KOOPAUHAT B IpocTpaHcTBe. DopMyiia pacCTOSHUS MEXKAY ABYMS
TOYKaMH. YpaBHEHHS CEpPhl, AI10CKOCHIU U HPAMOIL.

2 | Bexropsl. Moayns BekTopa. PaBeHcTBO BekTOpoB. ClloXKEHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIO.
Pa3no)xeHne BeKTOpa 10 HAIIPABICHUSIM.

3 | Yron mexny nByms Bekropamu. [Ipoekius BekTopa Ha ochk. KoopauHaTel BekTopa. CKalsipHOE POHU3BEICHHUE
BEKTOPOB.

4 Hcnonb3oBanue KOOpAWHAT U BEKTOPOB NPH PECIICHUN MATEMATUYCCKUX U MPUKIIAJHBIX 3aa4.

IIpakTHYecKHe 3aHATHS

Bexkropel. JlelicTBUS C BEKTOpaMH.

JlekapToBa cucteMa KOOPAUHAT B IPOCTPAHCTBE.

YpaBHeHHE OKPYXKHOCTH, cepbl, IIOCKOCTH. PaccTosgnue mex 1y Toukamu. [JleiicTBust ¢
BEKTOpaMH, 3aJJaHHBIMU KoopauHaTamu. CKaJIipHOE MTPOU3BEICHHE BEKTOPOB.

BekTopHoe ypaBHEHHE NpsMOH U MII0CKOCTH. Vcrosb30BaHHEe BEKTOPOB MPH JJOKA3aTEILCTBE TEOPEM CTEPEOMETPHH.

CamocrosiTeibHas1 padoTa
ITpopaboTka JEKIIMOHHOrO Marepuana, ydeOHOH jaurepaTypbl. [IoAr0TOBKa K BBIMOJIHEHHIO JOMAIIHEH KOHTPOJIBHOM
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paboTHI, HOATOTOBKA K K3aMEHY

Tema 6. OCHOBBI TPUTOHOMETPHU

Coaep:xaHue y4eOHOr0 MaTepuaJja

1 OcHoBHblIe OHATHS. Painannas mepa yria. BpamaTensHoe JBrKeHHE. 2
2 | CuHyc, KOCHHYC, TAHTCHC ¥ KOTAHTCHC YHCIIA. 2
3 | OcHOBHBIE TPHTOHOMETPHYECKHE TOKIECTBA 2
Dopmynsl npuBeaeHUs. DOPMYITBI CITOKESHHUS.
4 Dopmynsl yaBoeHUsI DPopmyavbl NOIOBUHHO20 Y2Id. 2
5 IIpeoOpa3oBanust NPOCTEHIIMX TPUTOHOMETPHYECKUX BbIPaskeHHil 1 2
ITpeo6pa3oBaHue CyMMbI TPUTOHOMETPUUIECKUX (PYHKIUHA B IPOU3BEJCHUE U IPOU3BEICHUS B CYMMY.
6 | Buipadgicenue mpuconomempuieckux QYHKyull yepe3 man2enHc noI08UHHO20 apeymMeHma. 2
7 | TpuronomMeTpuyecKne ypaBHeHHsI M1 HEPABEHCTBA 2
[Ipocreiitme TpuroHOMeTpUIECKHE ypaBHEHUSI.
8 | lIpocmetiwue mpueonomempuyeckue HepageHcmed. 2
9 OOpaTHble TPUTOHOMETpUUECKUE (PYHKIMH. APKCUHYC, apKKOCHHYC, aDKTaHI'€HC. 2
IIpakTHYyeckue 3aHATHS
PanuanHblil METOJI U3MEPEHUS YIVIOB BPAIIEHUS U CBSI3b C IPalyCHOIl Mepoil.
OCHOBHBIE TPUTOHOMETPHIECKUE TOXKIECCTBA, GOPMYIIBI CII0KEHHS, YIBOSHHUS, IPEOOPa30BaHUE CYMMEI
TPUTOHOMETPHUECKUX (YHKLUI B Ipou3BeeHUe, IpeoOpa3oBaHue IPOU3BEICHUS TPUTOHOMETPHUECKUX (QYHKLUI B 1
CYMMYIO
[Ipocreiimue TPUrOHOMETPUYECKIE YPABHEHUSI U HEPaBEHCTBA. 3
OOpaTHbIe TPUTOHOMETpUYECKHE (PYHKIMH: apKCHHYC, apKKOCHHYC, apKTaHTEHC.
CamocTrosiTeibHas1 padoTa
IIpopaboTka JEKIMOHHOTO MaTepuaina, yaeOHol nurepaTypsl. IloAroroBka K BBHIIOJIHEHHIO AOMALIHEH KOHTPOJIbHOM 22
paboTHI, HOATOTOBKA K 3K3aMEHY
Tema 7. DyHKIMU U TpadUKH Copep:kaHue yuefHOro MaTepuaJa
1 | ®ynxkoun. O6acTs onpeneneHust © MHOKECTBO 3HaYeHUIT; Tpaduk GyHKIUH, TOcTpoeHHe TpadrKoB 2
(GYHKIMH, 331aHHBIX PA3IMYHBIMU CIIOCOOAMH.
2 | CoiicTBa (pyHKIUH. MOHOTOHHOCTD, YETHOCTh, HEUYETHOCTD, OTPAaHUUEHHOCTb, IIEPUOTHIHOCTE. [IpOMEKYTKH
BO3pACTaHUs U yObIBaHHs, HAMOOJIbLIEE M HANMEHBIIIEE 3HAYCHHUSI, TOUKHU dKcTpeMyMa. [ paduueckast
nHTepnperanys. [IpuMepsl QyHKINOHATEHBIX 3aBUCUMOCTEH B peabHBIX IPOIECCax U SIBICHUSIX. 2
Apudmerndeckue onepanuy Hajx QyHkuusMu. CroxxHas GyHKIus (koMno3unus). [lonamue o nenpepvigHocmu
yuryuu. 1
3 Oopartnsbie pyakuun. Odracme onpedenenus u obracms 3naveHuil oopamuou Gyukyuu. I pagux obpamuoii 2
yuryuu.
4 | CreneHHble, NOKa3aTelbHbIe, JorapuMuuecKiue H TpUronomeTpudeckue pynkuun. O6paTanie
TPUTOHOMeTpHYecKUe QyHKIHMH
Ompenenenns GpyHKIMii, UX cBoiicTBa u rpaduxu. [IpeodpasoBanms rpadukos. [TapamrensHsIil mepeHoc, 2
CUMMECTPHA OTHOCUTEIIBHO oceit KOOpAWHAT U CUMMETPUS OTHOCUTCIIBHO Ha4aJia KOOpAUHAT, CHAMMETPUS
OTHOCHUTEIIBHO HPSIMOH Y = X, pacTsKEHHE U CKATUE BIOJIb OCEH KOOPIUHAT.
IIpakTHYecKHe 3aHATHS
IIpumMepbl 3aBUCUMOCTEN MEXKAY MEPEMEHHBIMH B PEaJIbHBIX MTPOIeccax U3 CMEXHBIX
gucruuing. Onpenenenue GyHKIUI. 1 3

IocTpoenue u utenue rpadpukos Gynkuuii. Mccnenoanue Gpynkunu. CBOHCTBA TMHEHHOH, KBaAPATHYHOMN, KYCOTHO-
JIMHEHHOHN U IPOOHO-TMHEWHON (DYHKIHIA.
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HenpepsiBable u nepuommyeckue Gynkimu. CoiicTBa 1 rpaduku cuHyca, KOCHHYCa, TAHTeHCA U KOTaHTeHca.

OOpatHble pyHKuuY U ux rpadpukyu. O6patHsle TpuronoMerpudeckue pynkiuu. [IpeodpaszoBanus rpaguka GyHKIUH.
TapMoHUuecKre KoJieOaHusl.

IIpuknanHele 3a1a44.
IokazaTenbHble, TorapudMIUIecKUe, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEpAGeHCMEd.

CamocTrosiTebHas1 padoTa

TIpopaboTka JEKIIMOHHOTO MaTepualia, ydeOHOH uTepaTypbl. [I0AroToBKa K BBIIOJIHEHHIO JOMAIIHEH KOHTPOJIBHOM 22
paboThl, HOJATrOTOBKA K SK3aMEHY
Tema 8. MHOrorpaHHUKH U KpYIJIble Copep:xaHue yuefHOro MaTepuaJa
Tena 1 | Bepumnsl, peOpa, TpaHl MHOTOTpaHHUKA. Pazeepmia. Mnozoepannvie yenvl. Boinykivie MHO20SPAHHUKU.
Teopema Diinepa. Ilpuzma. Ilpsimast u naxnonnas npusma. IlpasuneHas npusma. Iapamnenenunen. Ky6.
IMupamuna. [IpaBunbHas nupamuga. Y cedeHHas nupaMuaa. Tetpasap. 2
2 | Cummerpuu B Ky0e, B Iapajulesienuiee, B mpusMe 1 nupamuse. CeueHus Kyoa, Ipu3Mbl U MUPaMUbL. 5
[IpexacTaBieHue 0 MPaBUILHBIX MHOTOTPAaHHUKAX (TeTpaspe, KyOe, OKTasape, J0oIeKadipe H HKOCadape).
3 | Tesa u MOBEePXHOCTH BpPAIEeHUS 2
Hunuaap u koHyc. Y ceueHHBIH KoHyc. OCHOBaHHUE, BBICOTA, OOKOBas TIOBEPXHOCTH, 00pa3yroas, pa3BepTKa. 1
4 | OceBble ceueHNs U CEUEHHS, apaUIeNbHbIe OCHOBAHHUIO. 2
Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K cdepe.
5 | A3MepeHusi B reoMeTpUU
O0mbem u ero usmepenue. MaTerpaigpHas popmyiia oobema.
®dopmyiel 00beMa Ky0a, MPSMOYTOJILHOTO NapajuleNienurea, IPU3MBbL, IITHHAPA. 2
®opmynsl 00beMa MUpaMuIbl U KoHyca. DopMyIIbI IUIOIAAN TOBEPXHOCTEH LIMIMHAPA U KOHyca. DopMyIibl
o0beMa mapa u miomanu chepsl.
6 | INomobue Ten. OTHOIIEHNUS TITOIAAEH MOBEPXHOCTEN U 00BEMOB MOJOOHBIX TE. 2
IIpakTHYecKkHe 3aHATUA
Paznuuneie BUJIbI MHOI'OI'PAHHUKOB.
MN300pakeHyss MHOTOTPaHHHKOB
CeueHusi, pa3BepTKH MHOTOTPaHHHUKOB. 1
Il01manp NOBEPXHOCTH.
Buas! cuMMeTpHii B IpOCTPaHCTBE. 3
CI/IMMeTpI/Iﬂ TCJI BpalllCHUA 1 MHOT'OTPaHHUKOB.
Brruncaenune miomaae 1 00beMOB.
CamocrosiTesibHAsA padoTa
IIpopaboTka JEKIMOHHOrO Marepuaia, ydyeOHoi aurepaTypsl. IloaroroBka K BBINOJHEHHIO JAOMALIHEH KOHTPOJIbHON 24
paGOTbI, TMOATOTOBKA K OK3aMCHY
Tema 9. Hawana maTemaTrueckoro Coaep:xkaHue y4e0HOro MaTepuaJja
aHaIM3a 1 | HocaenoBaTenbHocTH. CrIOCOOBI 331aHUS U CBOMCTBA YHCIIOBBIX MOCIIE0BATENLHOCTEH. [loHAmue o npedene 2 2
nocnedosamenvrocmu. Cywecmsosanue npedeia MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMENbHOCTIU.
2 | CymmupoBanue nocienoBarenbHocTell. beckoHeuHo yObIBaronias reoMeTpuieckas Iporpecchs U ee CyMMa. 2
3 IpousBoanas. [ToHsaTHe 0 MPOM3BOAHOM QYHKIINHU, €€ TEOMETPUUECKUI U (PU3UUECKHI CMBICI. Y paBHEHHE 2
KacaTesbHOH K rpaduky GpyHkuun. [Ipon3BoHbIe CYMMBI, pa3HOCTH, MPOU3BEICHNUS, YACTHBIE.
4 | TlpousBojHbIE OCHOBHBIX 3JIeMEHTApHbIX (yHKIMH. [I[pUMEeHeHHe MPOU3BOIHON K MCCIIENOBaHHIO (YHKIUN U 2
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MTOCTPOCHHIO TPAHKOB.

5 | Ilpoussoouvie 0bpamHoil pyHKyuy U KOMROIUYUYU DYHKYUU.

[Ipumeps! NCTIONB30BaHUS TPOU3BOTHOM IS HAXOXKICHUS HAMTYUIIEro perieHus B 2
MIPUKJIAIHBIX 3a/1a9aX.
6 | Bropas npousBojHas, ee reOMETPHUCCKHIIA U (PU3MIESCKUIA CMBICIT. 2
HaxosaeHue ckopocTu Juis npouecca, 331aHHOro GopMysiol 1 rpadMKoM.
IIpakTHYeCcKHe 3aHATHS
YucnoBast MOCJIEI0BATEIBHOCTD, CIIOCOOBI €€ 3aJaHHsl, BRIYMCICHHUS YWISHOB IIOCIEeI0BaTENbHOCTH.
IIpenen nocnenoBarenbHOCTH. beckoHeYHO yObIBaromasi reoMeTpHyYecKasi IpOTrpeccusl.
[Ipon3BogHas: MEXaHMYECKUN M T€OMETPUIECKUN CMBICI IPOU3BOTHOMN. 2
VYpaBHeHHe KacaTenbpHOH B 001eM Bue. [IpaBuia u popmMysibl quddhepeHIpOBaHNS,
Ta0JIHIIA IPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITHIA. 3
HWccnenoBanre QyHKIUY C TOMOIIBIO TPOU3BOHOM.
HaxosxeHne HauboJIbIIero, HAMMEHBIIET0 3HAYSHHS ¥ SKCTPEMAIIbHBIX 3HAYCHUH (DYHKIUH.
CamocrosiTesibHasA padoTa
IIpopaboTka JEKIMOHHOrO MaTepuana, ydeOHOH jauTepaTypbl. [IoAroTOBKa K BBIMOJHEHHIO JOMAIIHEH KOHTPOJIBHOM 24
paboTHI, HOATOTOBKA K IK3aMEHY
Tema 10. HMurterpan u ero Coaep:xaHue y4eOHOro MaTepuaja
MIpUMEHEHUE 1 | TlepBooOpa3Has 1 UHTErpaJL. 2
2 | IlpumeHeHHne onpeeNeHHOro HHTEerpaia Uil HaXOXK/ISHHUS IUIOIIA I KPUBOJIMHEHHOHN TpaleliH. 2 2
3 | ®opmyna Herotona—JleiiOHuna. 2
4 | TlpuMepbl MpUMEHEHHUS HHTErpaia B (GU3UKE U TEOMETPHUH. 2
IIpakTHYecKHe 3aHATUS
HHTerpan u nepooOpazHasi. 2
Teopema Herorona—IJleiiOHuIa.
[TpuMeHeHne UHTerpana K BHIYMCICHHUIO (PM3UYECKUX BEIMYMH U IUIOIAICH. 3
CamocrosiTe1bHas padoTa
IIpopaboTka NEKIMOHHOrO MaTepuana, ydeOHOH jauTepaTypbl. [IOArOTOBKAa K BBIMOJHEHHIO JOMAIIHEH KOHTPOJIBHOM 24
paboTHI, OATOTOBKA K 9K3aMEHY
Tema 11. DnemeHTHI TeOpuH Copep:kaHue yueGHOro MaTepuaJa
BEPOSTHOCTEH N MaTeMaTHIECKO 1 | DnemMeHTBHI TEOPUU BePOATHOCTEIH
CTaTUCTUKH CoObITHE, BEpOSITHOCTD COOBITHS, CJIOXKEHUE U YMHOXECHUE BEPOATHOCTEU. [loHAmuUe 0 He3asucumocmu 2
cobvimuil. [Juckpemnas cCryuaiunas 6enuuuna, 3aKom ee pacnpeoenenus. Jucnosvie xapaxmepucmuxi
OUCKpemHOU CyYaiinoll genuyunsl. Ilonsmue o 3axkone OOALUWUX HUCeL.
2 | DJeMeHTHI MATEMATHYECKOI CTATHCTHKH 2
[pencraBnenne NaHHBIX (TAONUILBI, JHATPAMMEBI, TPabUKH), 2eHepaIbHAs COBOKVAHOCHb, 8bIOOPKA, CpeoHee 2
apugmemuueckoe, MeOUaua.
3 | Honamue o 3a0auax mamemamuieckou CmamucmuKuy. 2
Pewenue npaxmuyeckux 3a0ay ¢ npuMeHeHuem 6eposmHOCHbIX Memo0o08.
IIpakTHYecKue 3aHATHS
Knaccuueckoe onpenenenne BeposTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CyMME
BEPOSTHOCTEH. 1 3

Brruncnenue BepositHocte. [IpuknagHeie 3agauu.

Hpe}lCTaBJ’[eHI/IC YHMCJIOBBIX JAHHBIX. an/IKHa}IHLIC 3aJayu.
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CamocrosiTebHas padorTa
IIpopaboTka JEKIMOHHOIO MaTepuana, ydeOHo! auTepaTypbl. [IoAroToBKa K BBIIOIHEHUIO JOMAlIHE! KOHTPOIbHON
paboThl, MOATOTOBKA K 9K3aMEHY

22

Tema 12. YpaBHeHUs U HEPABEHCTBA

Coaep:xkaHue y4eOHOI0 MaTepuaja

1 | YpaBHeHus u cucteMbl ypaBHeHHUii. PannoHansHble, HppalMoHanbHbIe, II0Ka3aTeNbHbIE H
TPUTOHOMETPUYECKUE YPABHEHHUS 1 CUCTEMBI.

PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OCHOBHBIE IPHEMBI UX PELICHUS (Pa3I0KEHUE Ha MHOXKUTEIH, BBEJICHNUE HOBBIX HEM3BECTHBIX, IIOJICTAHOBKA,
rpadHUECKU METON).

2 | HepaBencTBa. PannonanbHble, HppalMoHAIbHBIE, IOKa3aTeNbHBIE U MpucoHoOMempuieckue HepaBeHCTBa.
OCHOBHBIE IPHEMBI UX PELICHUSI.

3 | Hcnoab3oBaHue cBOiicTB U rpaduKoB GYHKIU NPU PeLIeHUH YPABHEHUI U HepaBeHCTB. MeTo[1
uHTEpBaIoB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHH U HEPABEHCTB C
JBYMsI IEPEMEHHBIMH U UX CHCTEM.

4 | IIpuxnaouste 3a0auu IpuMeHeHre MaTeMaTUIECKUX METOIOB JJIs PEIIEHUs COJlep KaTebHbIX 3a/1ad U3
pa3IUYHBIX o0NacTell HayKH M TIPAKTHKHL.
HHTepnperanys pe3ynpTara, y4eT pealbHbIX OIpaHHYECHUI.

HpaKanecmle SaHATHA

Kopuu ypaBHEeHH.

PaBHOCUIIBHOCTH YpaBHEHUH.

TIpeoOpa3oBanye ypaBHEHHIA.

OCHOBHbIC [TPUEMBI PEIICHUs YpaBHEHUH. PelieHue cucteM ypaBHEHU.

Hcnonp3oBanue CBOHCTB M rpadukoB GYHKIMH IS pelieHus ypaBHEHUH M HEpaBeHCTB.

CamocrosiTe1bHas padoTa
TIpopaboTka JEKIMOHHOTO MaTepuaia, ydeOHOH nuTepaTypbl. [I0AroToBKa K BBIIOJIHEHHIO AOMAIIHEH KOHTPOJIbHOM
paboTHI, OATOTOBKA K 9K3aMEHY

22

HTtoro

300

KoncyabTranun

JK3aMeH

Bcero:

312

JU71st XapaKTepUCTHKH yPOBHSI OCBOEHHS Y4eOHOTO MaTepHaia HCHOIb3YIOTCS CIIEAYIOLIe 0003HAUCHUS:

1. — o3HaKOMHTENBHEIH (y3HABaHHE PaHEe U3yUYEeHHBIX 0OBEKTOB, CBOMCTB);

2. — PenpOLyKTUBHBIN (BBIIOJIHEHHE ACATEILHOCTH MO 00pasily, HHCTPYKIMU MU MOl PYKOBOJICTBOM)

3. — IPOIYKTHUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIHHOE BHIIIOJTHEHUE JIETEIBHOCTH, PEIICHHE MPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOM JUCHUTIJINHBI

3.1. TpeOoBaHHMs1 K MUHUMAJIBHOMY MaTEepPHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peanuzarust yueOHOM MUCIMIUIMHBI TpeOyeT HATMYKS Y9eOHOTO KaOMHETa MaTeMaTHKH
OobopynoBanne kabuHera:

- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00yUYaIOUINXCS;

- MHOTO()YHKITHOHAJIbHBIA KOMILIEKC MPETOAaBaTes;

- HarJisgHble MocoOus (KOMIUIEKThI y4eOHbBIX TaOJHII, TUIaKaTOB, HOPTPETOB BHIIAIOIINXCS YUEHBIX -
MaTEMaTHKOB U Ip.);

- pa3gaToOYHBIA MaTepuai K MPaKTUYECKUM paboTaM;

- OubmoTeuHbIit GOHI.

TexHnyeckue cpeacTBa 00y4eHuUs:

- KOMITBIOTEP C BBIXOJIOM B VIHTEpHET C JINLIEH3UOHHBIM [TPOrPaMMHBIM 00eCTIeueHUEM;
- MYJIbTHMEIHAIIPOSKTOP.

3.2. UndopmanuonHoe odecneyenne o0ydeHust
s peanuzanuu mporpaMMbl OMOIMOTEUHBIN QOH KOJIIeIKa UMEET NIeYaTHbIe U
AJIEKTPOHHBIC 00pa30BaTeIbHBIC U HHPOPMAITMOHHBIE PECYPCHI, PEKOMEHTyeMBIC JIJISl HCTIOIb30BAHUS
B 00pa3oBaTebHOM IMpoIiecce.
3.2.1. IleyaTHble U31AHUA
das crynenToB
1. bammvakos M.U. Maremaruka: anrebpa W Hayajga MaTEMaTUYECKOTO
aHaJnM3a, TeOMETPHUs: YUeOHHUK JUIS  CTYIEHTOB Tpo¢eCCHOHAIbHBIX 00pa30BaTEIbHBIX
opraHm3aIuii, ocBauBaronux npodeccuu u crernuanpaoctu CI10. - M. ,2017
2. bamvakor M.M. MatemaTtuka: anreOpa ¥ Hadaja MaTeMaTHYECKOrO aHAJIN3a,
reometpusi: COOpHUK 3amad MPOPUIHHON HAIMPABICHHOCTH: yd4ed. MOcoOHe /il CTYICHTOB
npodeccuoHanbHBIX  00pa30BaTEeNbHBIX  OpraHM3alfii, ocBauBarOUIMX Mpodeccuu U
crnenuanpHoctu CIIO. - M. ,2017
3. bamvakoB M.M. MaremaTtuka: anreOpa W Hadajga MaTeMaTHYeCKOTO aHANU3a,
reoMeTpus: 3aavyHuK: yued. mocodue A CTYIAEHTOB MpodeccHOHATbHBIX 00pa30BaTENbHbIX
opraHu3anuii, oceanBaronux npodeccun u cnennansaoctu CIIO. - M. ;2017
4, bamvakos M.M. Matemartuka: anre6pa ¥ Hadajga MaTeMaTUYECKOrO aHAJIN3a,
reoMeTpusi:  DINEKTPOHHBIM y4yeb.- METOJA. KOMIUIEKC M CTYIEHTOB MpodecCHOHATbHBIX
oOpa3oBaTeNbHbIX OpraHu3aluii, ocBanBaroux npodeccuu u cneunansHoctu CIIO. - M.,2017

5. Anumos I1I. A. u op. MatemaTHka: anredpa 1 Hayaja MaTeMaTHYECKOT0 aHaIM3a,
T€OMETPHSL.

6. Anrebpa ¥ Hauyana MaTeMaTHYecKoro aHainu3a (0a3oBBI M yrIIyOJeHHBIH
ypoBHu) 10—11 xnacesr. — M., 2014.

7. Amanacan JI. C., Bymysoe B. @., Kadomyes C. 5. u op. Maremartuka: ainredpa u

Hayajla MareMaTudeckoro ananusa. leomerpus. ['eomerpus (0a30Bbli W  yriayOneHHBIN
ypoBun). 10—11 xnaccer. — M., 2014.

8. bawmaxos M. M. Marematuka: y4eOHUK JUIsl CTY/A. YUPEXKACHUN cpel. mpod.
obpazoBanus. —M., 2014.

9. bawmarxose M. . Marematuka. COOpHHK 33134 MPOQHUIbHON HAPaBIEHHOCTHU:
yueb. [Tocobue ms cTya. yupexaenuit cpen. npod. odpazoBanus. — M., 2014.

10. bawmaxose M. M. Maremaruka. 3amadyHuk: yde0. mocoOue [Isi  CTYI.
yupexaeHuii cpen. npod. odpazoBanus. — M., 2014.

11. bawmaxose M. U. Matematuka. DJIEKTPOHHBIN y4e0.-METOA. KOMILIEKC IS
CTYI. YUpexaeHui cpel. mpod. oopazoBanus. — M., 2015.

12. bawmaxos M. . Matematuka (6a30Bbiii ypoBeHb). 10 kimacc. — M., 2014.

13. bawmaroe M. F. Marematuka (6a30BbIit ypoBenb). 11 kmace. — M., 2014.

14. bawmaxos M. H. AnreGpa m Hauana aHanm3a, reomerpusa. 10 xmacc. — M.,

2013.
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15. bawmaxose M. U. Maremaruka (6a30BbIii ypoBeHb). 11 kmacc. COOpHUK 3amay:
yueb.mocobue. — M., 2012.

16. I'yces B.A., I'puropse C.I'., Bonruna
C.B. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHAIM3a, TeOMETPUsS:y4eOHHK IJis
CTY/ICHTOB TIPO(ECCHOHATBLHBIX 00pa30BaTEIbHBIX OPraHU3allui, OCBauBaIONINX Mpodeccru u
cnenmanbsHoctd CIIO. - M.,2017.

17. I'yces B. A., I'pucopwves C. I'., Hsoneuna
C. B. Matemaruka [yt npo(eccuii 1 CrienualbHOCTEH COIUaTbHO-9KOHOMHYECKOTO MPOoduIIs:
YYEOHHK ISl CTYA. YUpEKIeHUM cpel. nmpod. ooOpazoBanus. — M., 2014.

18. Konsieun FO.M., Tkauesa M. B, @edeposa H. E. u dp. MatemaTtuka: anredbpa u
Hayajia MaTeMaTUYeCKOoro aHaiau3a. Airedpa U Hayajia MaTeMaTUYeCKOro aHaian3a (0a30BbIid U
yriyoneHnsiii ypoBuu). 10 kimace/mog pen. A. b. Xuxdenko. — M., 2014.

19. Konseun FO.M., Tkauesa M. B., @edeposa H. E. u dp. Maremaruka: anredpa u
Hayvaja MaTeMaTHYecKOro aHaim3a. Ajredpa U Havaisa MaTeMaTHYecKoro aHanusa (0a3oBbId U
yrayOneHHslit ypoBun). 11 kmacc/mon pen. A. b. XKmwxkuenko. — M., 2014

HNuTepHeT-pecypcsl

1. www.fcior.edu.ru  (MupopManmoHHbIe, TPEHUPOBOYHBIE M KOHTPOJbHBIC
MaTrepHuabl).
2. www.school-collection.edu.ru (Emunas KOJUIEKIIUA U POBBIX

00pa30BaTEeNbHBIX PECYPCOB).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUAA YUYEBHOM JUCHUIIIUHBI
Koutpoar u omeHka pe3yJIbTaTOB OCBOCHHMS  Y4YEOHOM  JUCHUIUIMHBI  OCYIIECTBIISICTCS
MpernojaBaTelieM B TMPOIECCe MPOBEIACHUS MPAKTUYECKUX 3aHATHH M Ja0opaTOpHBIX padoT,
TECTUPOBAHUSA, a TaKKE BBIMOJHEHUA OOYYAIOIIMMUCA WHIWBUAYAIbHBIX 3aJaHUM, TPOEKTOB,
HCCIJIEIOBAaHUII.

Pe3yabrarsl 06yueHust DopMbI U METOIBI KOHTPOJISI U OLEHKH
pe3yJIbTATOB 00yUYeHHs
JInuHOCTHBIE: Dopmbl KOHMPOAA 00yUeHus:
JI101. ChopMupOBaHHOCTH MPEACTABICHUI 0 MATEMATHUKE KaK - YCTHBIH O1Ipoc,
YHUBEPCAJIbHOM $SI3bIKE HayKH, CPEJICTBE MOJICIIUPOBAHUS SBICHUN - IMCEMEHHOE TECTHPOBAHIE;

IIPOIIECCOB, HAEIX U METOAAaX MaTEMAaTHKU
JI 02. IlonumaHne 3HAYUMOCTH MaTEeMaTHKH JUIS HAYIHO-
TEXHUYECKOT0 Mporpecca, ChOpMUPOBAHHOCTh OTHOIIECHHS K
MaTeMaTHKe KakK K YaCTH O0IIeYeIOBeYeCKON KYJIbTYphI uepe3
3HAKOMCTBO C HCTOpHEH pa3BUTH MaTeMaTHKH, SBOJIIOIIHEH

- KOHTPOJIbHBIE PabOTHI;
- JIOMalllHWEe 3aJaHus
MpOOIEMHOI0 XapakTepa;

MaTeMaTH4ECKUX Uier Dopmbl  ouenku
JI 03. PaspuTHe JIOTHYECKOTO MBIIICHHS, HPOCTPAHCTBEHHOTO | he3yibmamugHOC 0OYHeHU
BOOOpaKEHHUs,  ANTOPUTMMYECKOH  KyJbTYypbl,  KPUTHYHOCTH

- TpaaulluOHHasA CHUCTEMa OTMETOK

MBIIIJIEHUS Ha YpOBHE, HEOOXOMMOM IS Oymymieit
. B 0alax 3a KaXJayIo
PO ECCHOHATBHON NEesITeIBPHOCTH, UTS MPOJOIDKCHUS 00pa3oBaHUS
U caM000pa3oBaHusl BBINIOJIHCHHYIO pabory, Ha
JI 04. OBnageHne MaTreMaTHYECKUMH 3HAHUSIMU U YMEHUSIMH, OCHOBE KOTOPBIX BBICTABIIAETCS
HEOOXOAUMBIMH B ITOBCEAHEBHOM )KU3HU, JUIST OCBOSHHS CMEKHBIX UTOTOBAS OTMETKA

€CTECTBEHHO-HAYUHBIX AUCIMIUIMH U TUCHUIIIHH
PO eCCHOHATBHOTO UKJIA, IS TIOTydeHUs] 00pa30oBaHUs B
005acTaX, He TpeOYIONUX YTIyOJIeHHONH MaTeMaTHIECKOM
OJI'OTOBKU

JI 05. T'oTOBHOCTH M CHOCOOHOCTH K OOpa3OBaHWIO, B TOM HHCIE
camM000pa30BaHMIO, Ha MPOTSDKEHWH BCEH JKHM3HHW;, CO3HATEIHHOE
OTHOIIIEHUE K HEMPEPLIBHOMY 00Pa30BAHMUIO KaK YCIOBHIO yCremHol | dmmecmayuu- Ox3aMeH
1podeCcCHOHAILHOM M 00IIIECTBEHHOMN eI TEIbHOCTH

JI 06. T'oTOBHOCT M CIIOCOOHOCTH K CAMOCTOSITENILHOM TBOPYECKOW 1
OTBETCTBCHHOH JIESITEIIEHOCTH

JI 07. TOTOBHOCTh K KOJUIEKTHMBHOW paboOTe, COTPYAHHYECTBY CO
CBEPCTHHUKAMH B  00pa30BaTelIbHOW, OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeI0BATENbCKOM, TPOSKTHOH 1

Memoovt KOHmMPONA HANPAGieHbl
HA NPOBePK)y YMEHUsL YHauuxcs

Dopma npomexcymouHoi
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ApYrux Bujax ACATCIbHOCTU

JI 08. Ornourenne K mnpoecCHOHATIBHOW JESTENBHOCTH Kak
BO3MOXXHOCTH YYacTHsi B pEIICHHH JIMYHBIX, OOIIECTBEHHBIX,
TOCyJapCTBEHHBIX, OOICHAINOHAIBHBIX IPOOIEM

MeTanpeaMeTHbie:

M 01. YMeHue camMOCTOSTENBHO ONPEAEIATh LENU ACATEIbHOCTH U
COCTaBJISATH IUTAHBI

JeSITeIbHOCTH; CAMOCTOSITEIIFHO OCYIIECTBISITh, KOHTPOJIMPOBATH 1
KOPPEKTHPOBATH IEATSIFHOCTH; HCIOIh30BAaTh BCE BO3MOKHBIE
PECYpCHI TS TOCTIKECHUS TIOCTABICHHBIX IIeTICH U peann3anui
IUTAHOB JIESTEIHHOCTH; BEIOMPATh YCICIIHBIE CTPATETUH B PA3THIHBIX
CUTYalUAX

M 02. YMeHue npoJyKTHBHO 00IIAThCsl M B3aUMO/ICHICTBOBATH B
IIpOIiecce COBMECTHOM NEesITeIbHOCTH, YUUTBIBATh MO3UIIUMH JPYTUX
YYaCTHHUKOB JIESITEIbHOCTH, 3 (EKTUBHO pa3peiaTb KOHGINKTHI

M 03. Brnanenne HaBbIKaMy I03HABaTENILHOM, Y4eOHO-
HCCIIEI0BATENIbCKOM U IPOEKTHOU AEATEIbHOCTH, HABBIKAMH
paspeleHus npodeM; crnocoOHOCTh U TOTOBHOCTB K
CaMOCTOATENEHOMY ITOMCKY METOJIOB PEIICHHS NPAKTUIECKHX 3a]ad,
IIPUMEHEHHIO PA3IUYHBIX METOJ0OB MO3HAHUS

M 04. T'0TOBHOCTB M CITOCOOHOCTH K CAMOCTOSTEIbLHOM
WHPOPMALMOHHO-TI03HABATEIBHON ACATEIbHOCTH, BKIIIOYask YMCHUE
OpUEHTHUPOBATHCA B PA3TUYHBIX HCTOYHUKAX HH()OPMAIIHH,
KPUTHYCCKH OIICHUBATh U MHTEPIIPETUPOBATh HHPOPMALIHIO,
MTOJTyYaeMYI0 M3 Pa3INIHBIX ICTOUHIKOB

M 05. Branenue sI3bIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U
TOYHO M3J1araTh CBOIO TOUKY 3pEHUS, HCTIONIb30BaTh aJIeKBaTHbIE
SI3LIKOBBIE CPEJICTBA

M 06. Bnanenue HaBbIKaMy TI03HABATEILHONW peIICKCHH KaK
OCO3HAHUSI COBEPIIAEMbIX JCHCTBHI M MBICIUTEIBHBIX MPOLIECCOB, UX
Pe3yJIbTaTOB U OCHOBAHU, IPaHKII CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [T03HABATENBHBIX 33/1a4 U CPEJCTB JUIsl MX JOCTHKECHUSI

M 07. lLleneycTpeMICHHOCTh B TIOMCKax W MPUHATHH PpeEIICHUl,
c000pa3NUTENbHOCTh M HMHTYHIHUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
TIPEACTaBIICHUH; CIIOCOOHOCTh BOCIPHHUMATH KPAacoTy M TapMOHHIO
MHpa

IIpenmerHble:

e JI101. ChopMHupOBaHHOCTH MPECTABICHUI O MaTEMaTHKE KaK
YaCTH MUPOBOH KYJIBTYPHI 1 MECTE MaTEMAaTHKH B COBPEMEHHOM
LIUBUIIM3ALNH, CIIOCO0aX OTNMCAHUS SIBJICHUH PeaIbHOI0 MUpa Ha
MaTeMaTHIECKOM SI3bIKE

I 02. CdopMHpOBaHHOCTH TPEACTABICHUN O MaTeMaTHYSCKUX
MOHATUSAX  Kak BOXHEHIINX  MaTeMaTHYEeCKHX MOJIEIIAX,
MTO3BOJISIFOINMX ONKCHIBATh M M3Yy4aTh Pa3HbIE IPOLECCH U SBICHUS;
IIOHNMaHWEe  BO3MOXHOCTH  AKCHOMAaTHYECKOTO  MOCTPOCHHS
MaTeMaTUYECKUX TEOPUil

e [I03. Bragenue MeToaMu 0Ka3aTeIbCTB U AITOPUTMOB
peUICHUA, YMCHHUEC UX IIPUMCHATDH, IPOBOJUTH JOKA3aTCIIbHBIC
pacCyXJIeHHs B XOJI€ peIlIeHHUs 3a1a4

IT 04. BnageHue cTaHJapTHBIMU NPUEMAMHU PEIIEHUS pallMOHAIbHBIX
u HppaloHaIbHbIX, MOKa3aTelbHBIX, CTETEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUH M HEPaBEHCTB, HUX CUCTEM;
HCTONb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM UHUCIE
JUISL TIOMCKA MYTH PEIeHHs] ¥ WUIIOCTPALUU PEIICHUs] ypaBHEHUN U
HEPaBEHCTB

IT 05. ChopMHupPOBaHHOCTH MPECTABICHUNH 00 OCHOBHBIX MOHSATHUIX
MaTeMaTHYeCKOTO aHaju3a M WX CBOMCTBAaX, BIAJCHHE YMEHUEM
XapaKTepU30BaTh MOBEACHUE (YHKIIHMA, HCIIOIb30BAHUE TIOTYISHHBIX
3HAHWH JUTS OTIMCAHMS U aHAJIN3a PEATbHBIX

®  3aBHCHMOCTEH

II 06. BiageHne OCHOBHBIMH IIOHSATHSMH O IUIOCKHX U
MIPOCTPAHCTBEHHBIX TCOMETPHUYECKHX (HUTypax, HMX OCHOBHBIX
CBOMCTBaX; ¢(hOpPMHUPOBAHHOCTH YMEHUS pacro3HaBaTh
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reoMeTpuueckue (GUrypbl Ha 4YepTexax, MOJENSX M B peabHOM
MHpE; NMPUMEHEHHE W3Y4YEHHBIX CBOHCTB IeOMETpHYecKHX (uryp u
(hopmMyIt I peneHus

TEOMETPUYECKHX 3334 U 337124 C MPAKTHIECCKUM COJCP KaHUEM

IT 07. ChopMupoBaHHOCTH TIPEACTABICHAN O TPOLIECCAX U SBICHUSX,
HUMEIOIINX BEPOSITHOCTHBIN XapakTep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B  pEaJbHOM MHPE, OCHOBHBIX IOHATHAX
3JIEMEHTAPHOH TEOpPUM BEpPOATHOCTEW; YMEHHH HaXOAWTh U
OLICHWBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B MPOCTEHIINX
MIPAaKTHYECKUX CUTYalUsiX U OCHOBHBIE XapaKTEPUCTHKU CIydailHBIX
BEJINYNH

IT 08. Biragenue HaBbIKaMU UCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpamMM IPU PEICHUH 3a1ay.

6. XAPAKTEPUCTHUKA OCHOBHbIX BU/I0B YYEBHOM JEATEJBHOCTH CTYJAEHTOB

Coaep:xanue 00y4eHust XapaKkTepucTHKA OCHOBHBIX BH/IOB /1eSIT€JIbHOCTH CTY/€HTOB
(Ha ypoBHe y4eOHBIX el CTBUIl)

BBenenne O3HaKkOMJIICHHE C pOJBI0 MaTeMaTHKH B HAyKe, TEXHHKE, JSKOHOMIKE,
MH()OPMALMOHHBIX TEXHOJOTUAX U MPAKTHISCKOM ACATSIHHOCTH.

O3HakoMIICHHE C IE/SIMA M 3aJadaMd H3y4YeHUS MATEMAaTHKA TPH OCBOCHHUH
cnennanbHocTeit CITO

AJITEBPA
Pa3zBuTune noHaTUA BrimonHenne apupMeTHUecKux JCUCTBHA HAJ YHCIAMH, COYETas YCTHBIC W
0 qucie MACbMEHHBIE MPUEMBI.

HaxoxneHne mpuUONMKEHHBIX 3HAUYEHUI BEJIMYMH U IOTPEUIHOCTEH BBIUMCIICHHH
(abCOIIOTHOM U OTHOCUTENBEHOMN); CPaBHEHUE YHCIIOBBIX BBIPAKEHHH.

Haxoxnenne ommOOK B mpeoOpa3oBaHMSAX W BBIYUCICHUSX (OTHOCUTCS KO BCEM
ITYHKTaM IIPOTPaMMBbl)

Kopun, crenenu, O3HaKOMJIEHHME C TMOHATHEM KOpHA N-il CTENeHW, CBOMCTBAMM paJAMKaIOB U
Jorapupmbl MpaBWJIaMU CPaBHEHUS KOPHEMH.

DopMyIUPOBaHUE ONpEAENICHUsI KOPHS M CBOWCTB KOpHeH. Bbluncinenue wu
CpaBHEHHE KOPHEH, BBINOJHEHUE IPUKUAKY 3HAUEHUS KOPHSL.

[IpeoOpa3oBaHue YHCIOBEIX M OYKBEHHBIX BRIPAKCHUHN, CONCPIKAIINX PaTUKAIEL.
BrmmonaeHne pacdeTtoB mo (opMyiIaM, COICpPKAININM paJHKaJbl, OCYIIECTBIAL
HEOOXOIUMbIE MOICTAHOBKY U MPEOOpa30OBaHUS.

OmnpeneneHrie  paBHOCHJIBHOCTH  BBIDQKEHMA ¢ pagukaiamu.  PemieHue
MppalMOHAILHBIX YPaBHEHUH.

O3HaKOMJICHHE C ITOHATHEM CTEIEHU C JEHCTBUTENbHBIM ITOKA3aTEIEM.

Haxoxaenue 3HAYCHMI CTEICHH, UCTIONB3YS npu HEOOXOIUMOCTH
WHCTPYMEHTAJIBHBIE CPENICTBA.

3anuceiBaHUE KOpPHS N-H CTENIEHH B BHJIE CTENEHU C APOOHBIM ITOKa3aTeleM |
Ha00OPOT.

®opMyIUpOBaHUE CBOMCTB cTeneHel. BrluucieHune creneHeil ¢ pauuoHaIbHBIM
MOKa3aTeJeM, BBIIIOJHEHUE IPUKUIKY 3HAUEHHsI CTETIEHU, CPAaBHEHUE CTENEHEH.
[IpeoOpa3oBaHue 4YHCIOBBIX M OYKBEHHBIX BBIPKCHHM, COACPKAIIUX CTEIICHH,
IIPUMEHSISI CBOMCTBA. PellieHne nokasaTeabHbIX ypaBHEHUH.

O3HakOMJIEHHE C TPUMEHEHHEM KOpHEeH W CTeleHed NpU BBIUHUCICHUH CPEIHHX,
JIETICHUH OTpPEe3Ka B «30JI0TOM CEUEHUM». Perienne MpuKIaIHbIX 337a4 Ha CIIOXKHbBIE

MPOLIEHTHI
IIpeoGpa3oBanue Brinmonaenue mpeobpa3oBaHuil BBIpaXEHUI, NpUMEHEHHE (GOpMyJ, CBA3aHHBIX CO
aaredpam4yecKux CBOMCTBaMH CTETEHEH 1 Jorapu(mMoB.
BBbIpaKeHU Omnpenenerne 007aCTH AONMYCTHUMBIX 3HAYCHHH JOTapH(PMHUIECKOTO BBIPAKECHUS.

Permenne norapudMuueckux ypaBHEHHH

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA W3yueHne paiuaHHOrO METO/a U3MEPEHUS YIITIOB BPAIIEHUS U UX CBSI3U C TPalyCHOU
Mmepoil. M300paskeHne yriioB BpalleHUS Ha OKPYKHOCTH, COOTHECEHHE BEJIMYHHBI
yIia ¢ €ro pacHoIOKEHHUEM.

dopmynHrpoBaHUEe ONPeETICHNI TPUTOHOMETPHUECKUX (DYHKIIUH

JUISl YTJIOB TTOBOPOTA M OCTPHIX YIJIOB MPSIMOYTOJBLHOTO TPEYroJbHUKA U 00BSICHEHNE
UX B3aUMOCBA3H

OcHOBHBIE HpI/IMeHCHI/Ie OCHOBHBIX TDUTOHOMETPHUUICCKUX TOXIACCTB JJIA BEIYUCJICHUSL 3HAYCHHMI




TPUTOHOMETpHYecKHe TPUTOHOMETPUUCCKUX (DYHKIUH MO OAHOW M3 HUX
TOKIECTBA
IIpeoGpa3oBanus W3ydyenue OCHOBHBIX (OpMYJT TPUTOHOMETPHH: (DOPMYINBI CIIOXKEHUS, YABOCHUS,
NPOCTeHIuX mpeoOpa3oBaHHUs CYMMBI TPHTOHOMETPHUYECKMX (YHKIUA B MPOMU3BEACHHE WU
TPUTrOHOMETPUYECKHX NPOM3BEACHHsT B CyMMy M TIPHUMCHEHHE TPH  BBIUUCICHUH  3HAYCHUS
BBIpaKeHHit TPUTOHOMETPHUUECKOTO BEIPAKCHNUS M YIPOIICHUS €T0.
O3HaKOMJICHHE CO CBOWCTBAaMHM CHMMETPUHM TOYEK HA SIUHUYHON OKPYXKHOCTH H
NPUMEHCHUE UX UL BEIBOA (OPMYJI IPHBEICHUS
Ipocreiimue Pemenne mo QopmymamM ® = TPHUTOHOMETPHYECKOMY KPYry  NPOCTEHIINX
TPUrOHOMETPUYEeCKHE TPUTOHOMETPHUECKUX YPaBHEHHUH.
YPaBHeHUS H [TpumeHeHne oOOLIMX METOMOB pELICHUS YpaBHEHUH (NPUBENCHUE K JIMHEHHOMY,
HepaseHncmea KBaJIpaTHOMY, METOJ pa3JI0KEHHs Ha MHOXHUTEIH, 3aMEHbl IEPEMEHHOH) NpHU

PCHICHUN TPUTOHOMCTPUYCCKUX ypaBHeHHﬁ.
YMeHue oTMedaTh Ha Kpyre peuicHus HpOCTeﬁIlIPIX TPUTOHOMETPUYCCKUX
HCPABCHCTB

ApKCHHYC, aPKKOCHHYC,
apKTaHIeHC YHCIa

O3HaKOMJICHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHYECKUX (DYHKIHUH.
W3ydenue onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHT€HCa

gucna, QOpPMyIHMpOBaHHE WX, W300pakeHHe Ha CIUHHIHON
MPUMEHECHHUE NIPH PEIICHUN YPaBHCHUH

OKPYXHOCTH,

®YHKIIAH, UX CBOMCTBA U TPA®UKH

DyHKIMHU.
IlousiTue o

HeNpepbIBHOCTH (QYHKIUHU

O3HaKOMIJICHHE C IOHATHEM NEPEMEHHOM, TpUMepaMH 3aBUCHMOCTEH

MEXIy ITepEeMEHHBIMH.

O3HakOMJICHHE C MOHATHEM Tpaduka, OIpelNeNieHHe NPHHAIUICKHOCTH TOYKU
rpaduxy ¢pynknun. OnpeneneHue mo popMyse NPOCTEHIIeH 3aBUCHMOCTH, BUA €€
rpaduka. Beipaxkenue mo ¢popmyiie 01HOH IepeMEeHHO# Yepe3 apyrue.
O3HaKOMJICHHE C OTpeieTICHUEM (QYHKITUH, (HOPMYITHUPOBAHHUE €TO.

Haxoxnenue obnacTu onpesieneHus U 001acTy 3Ha4eHuil QyHKIUH

CpoiicTBa pyHKIMM.
I'padpunueckas
HHTepnpeTanus.
IIpumepbl
(pyHKUMOHAJIBHBIX
3aBHCHMOCTEH B
pealbHBIX NMPoLeccax u
SIBJICHUSIX

O3HakOMJIEHHE C MpuMepamMH (QYHKIHMOHAIBHBIX 3aBHCUMOCTEH B pealibHBIX
IpoIieccax U3 CMEKHBIX JUCLUIUINH.

O3HaKOMJICHHE C JOKa3aTeIbHBIMH PACCYKACHUIMH HEKOTOPBIX

CBOMCTB JIMHEHHOW W KBaJpaTHYHOM (QYHKIMH, TNpOBEACHHE HCCIEeIO0BaAHUS
JTUHEHHOW, KYCOYHO-JIMHEHHOH, APOOHO-IMHEHHOW W KBAAPATUIHON (YHKIIHIA,
nocrpoeHne ux rpagukoB. Iloctpoerme w  uyTeHWe TrpaduKOB  PyHKUMIL.
HccnenoBanne GpyHKInM.

Cocrasnenne BUAOB (pyHKIMIT 110 JaHHOMY YCIIOBHIO, PEIICHHE 3a/1ad Ha 3KCTPEMYM.
BrmonreHue npeobpa3oBannii rpaduka GyHKIUH

OopaTHble GyHKUMHU

Uzyuenue nowsmus obpamuoii ¢pyrxyuu, onpeneieHne BUIa U nocmpoerue paguxa
06pamuoil QyHKYUU, Haxodcoenue ee obracmu onpedeneHuss u 00AACmuU 3HAYEHU.
[TpumeHeHne cBOMCTB (GYHKIMH NPU MCCIIEIOBAHUY YPAaBHEHHI U PEIICHUH 3a/1a4 Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHATHEM CIIOKHOW (QYHKIMU

CrenenHnsnle, NOKa3a-
TeJbHbIe,
JorapupMuyecKue u

Beruncienue 3HaueHuit QyHKIMIA 110 3HAYEHHIO apryMEHTa.
OmnpeneneHre MoJ0KEHU TOUKH Ha TpaduKe 1Mo ee KOOpJHHATaM U Ha000pOT.
Vcrnonb30BaHHEe CBOWCTB (DYHKIMI U1 CpPaBHEHMS 3HAYCHHH CTEMeHEeH U

TPHUTOHOMETPHYECKHE JorapugpmMoB.

$yHKIUN. ITocTpoenne rpadMKOB CTEIIEHHBIX U JIOTapUPMUUECKUX QYHKIHH.

ObpaTHbIe Pemenne mnokazaTeNbHBIX M JIOTapU(PMUYECKUX YPaBHEHHH W HEPABEHCTB II0

TPHUTOHOMETPHYECKHE U3BECTHBIM aITOPUTMAM.

$yHKIIN O3HakOMJIEHWE C  TIOHATHEM  HENpEephIBHON  IepHOIMYecKoil  (QyHKuMH,
(hopMynHpOBaHKE CBOMCTB CHHYCA U KOCHHYCA, TOCTPOSHHE UX IPadrKOB.
O3HaKkOMJIEHHME C T[IOHATHEM TapMOHHYECKHMX KONeOaHWMH W  mpuMepaMu
TapMOHHYECKUX KOJIeOaHUil A1 ONMCaHuUs MPOIIECCOB B (PM3UKE U IPYTHX 00IacCTIX
3HAHUS.
O3HakoMIIeHHE c MIOHATHEM pa3pbIBHOU NEPUOIUYECKON (hyHKIHIH,
(hopMynHpOBaHHE CBOWCTB TAaHI€HCA W KOTAHICHCA, IOCTPOCHHE HX TIpadUKOB.
[Tpumenenne cBoicTB (GYHKIMHA Ui CpaBHEHHs 3HAUYEHWH TPUTOHOMETPHUYECKHUX
(yHKIMHA, pelIeHus TPUTOHOMETPUYECKUX YypaBHeHUH. [locmpoenue epaguros
00PAMHBIX  MPULOHOMEMPUYECKUX QYHKYU U onpeoeiieHue No 2paurkam ux
ceoticma.
BrimosHenne npeobpa3oBanus rpaduKoB
HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocnenoBaresbHOCTH O3HaKOMJICHHE C IOHSATHEM YHCIIOBOH I10CIIEJOBATEIBHOCTH, CIIOCO0AaMH €€ 3a1aHusl,

BBIYUCJICHUAMU €€ YJICHOB.
O3nakomienue ¢ NoHsImuem npe()efza NnOC1e08aAMeENbHOCTIU.
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O3HAKOMJICHHE C BBIYUCICHHEM CYMMBI OSCKOHEYHOTO YHCIOBOTO Psifia HA MPUMEpPE
BBIYUCIICHHSI CyMMBbI OECKOHEYHO YOBIBAOIICH T€OMETPHUUCCKON TIPOTPECCHH.
Pemrenue 3amay Ha TpUMEeHEHHE (GOPMYJBI CYMMBI OECKOHEUHO YOBIBAaroOIICH
TeOMETPUYECKON MPOTrpecCHu

IIpousBoaHnas u ee

O3HaKOMJICHHE C TIOHATHEM IIPONU3BOJHOM.

NpUMeHeHHUe N3zydenne u GOpMyIHpOBaHHE €€ MEXAaHWYECKOTO M T'€OMETPUYECKOrO CMBICIA,
W3ydCHHE alTOPUTMa BBIYHCICHHS TPOM3BOJHOM Ha IPUMEpPE BBIYHCICHUS
MTHOBEHHOM CKOPOCTH H YTIOBOTO KOA(PPHUINEHTa KacaTeIbHOM.
CocraBieHre YpaBHEHUS KacaTeIbHON B 00IIEM BHIE.
YcBoenue npaBua AU GEepeHIUPOBaHUS, TaOIHMIBI MPOU3BOAHBIX DIEMEHTAPHBIX
¢ynkumid, npumeHeHue i1 AudGepeHuMpoBaHUS  (YHKIMH, COCTaBJICHHS
ypaBHEHHS KacaTeJIbHOM.
H3y4yenue TeopeM 0 CBS3M CBOMCTB (DYHKIUH U TPOM3BOAHON, (DOPMYIIMPOBKA UX.
[TpoBenenue ¢ MOMOILIBIO TNPOM3BOAHOW HCCiEAOBaHUS (DYHKUMM, 3aTaHHOM
hopmyoit.
YcTaHOBIIEHUE CBSA3H CBOWCTB (DYHKITUH W IPOU3BOJHOM 110 HX TpaduKaM.
[TpuMmeHeHne MPOM3BOMHOM ISl PEIICHHs 3a1ad HAa HAaXOXICHWE HaMOONBIIETO,
HAMMEHBIIIETO 3HAYCHHS U Ha HaXOK/ICHHUE SKCTPEMyMa

IlepBooOpa3nas O3HaKOMJICHHE C TIOHATHEM HHTETpasia ¥ IIepBOOOpa3HOI.

U HHTerpaji

Wzyuenne mpaBuiia BEIYUCICHIS MIEPBOOOpazHO 1 TeopeMbl HptoToHa— JleiOHmmIa.
Pemenne 3amad Ha CBS3b IEpPBOOOpa3sHOM W €€ NPOW3BOJHOM, BBIYHCICHHE
nepBooOpa3HOM JUIsl JaHHOM (HYHKIIHH.

Pemenne 3aau Ha NpUMEHEHNE UHTETpaJia JUIs BEIYUCICHHS (PU3UUSCKUX BEJIMYHH U
Iomanen

YPABHEHUWS 1 HEPABEHCTBA

YpaBHeHUs U CHCTEMBI
YpPaBHeHH
HepaBeHcTBa M cuCTEMBI
HEPaBEeHCTB € IBYMS
nepeMeHHbIMU

O3HaKOMJICHHE C IIPOCTEHIIMMHU CBEACHUSIMH O KOPHAX alre0pandeckux ypaBHEHHIl,
MOHATHUSIMU HCCIICIOBaHUS yPaBHEHUH U CUCTEM ypaBHEHHUI.

W3ydyeHue Teopuu PaBHOCHIBHOCTH ypaBHEHUH M ee INpumeHeHus. IloBropenue
3alMCH PEIICHUS CTaHIAPTHHIX YpaBHEHMH, NPHUEMOB IMpeoOpa3oBaHUs ypaBHEHUN
JUI CBEICHUS K CTAaHAAPTHOMY YPaBHEHHIO.

Pemenne palMOHAIIBHBIX, HppalMOHAIbHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUI U CHCTEM.
Hcnonp3oBanne cBoHCTB ® TrpaduKoB (QYHKIUH M1 pEHICHUS YpaBHEHHIL.
IToBTOpEHNE OCHOBHBIX NPUEMOB PELIEHUS CHCTEM.

Pemenue ypaBHEHMI ¢ IPIMEHEHHEM BCEX IPUEMOB (pa3IoKeHUs]

Ha MHOXUTENH, BBEJCHHS HOBBIX HEH3BECTHBIX, MOJCTAaHOBKH, TIpadHuecKoro
METO0/1a).

Perenue cucteM ypaBHEHHUH ¢ IPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.

O3HakoMJIeHHE ¢ OOIIMMH BONPOCAMH pEIIeHHs HEPaBeHCTB U HCIOJIb30BaHHE
CBOMCTB ¥ IrpauKoB (PYHKIMH IPU pEIIeHUH HEPAaBEHCTB.

PereHne HepaBEHCTB M CHCTEM HEPABEHCTB C NPUMEHEHNEM PAa3JIMYHBIX CIIOCOOO0B.
[IpuMeHeHre MaTeMaTHYECKUX METOJOB Ul PELICHHS COAEPKATEeIbHBIX 3a]ad W3
pa3nMuHbIX oOnacTell HayKM W TpakTHKW. HTepnpernpoBaHme pe3yiabTaToB C
Y4ETOM PealbHbIX OrpaHHYEHHUN

MMOKa3aTCJIbHBIX u

3JEMEHTBI KOMBUHATOPUKHW, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcHOBHBIE NOHSATHS
KOMOMHATOPUKH

N3ydenue npaBuiia KOMOMHATOPUKH U IIPUMEHEHHUE TIPH PELICHUH

KOMOHMHATOPHBIX 33/1a4.

Perenne KoMOMHATOPHBIX 33a]a4 METOAOM Nepedopa U MO NMPABHITYy YMHOKEHHSI.
O3HaKOMJICHHE C TOHATHSAMH KOMOWHATOPHKH: DPa3MEUICHUSMH, COYCTAaHUSIMH,
MepecTaHOBKAaMH U (hOPMYITaMH JUTSI UX BEIUYHCIICHUSL.

OO0bsicHEeHHEe 1 TIpUMEHeHHe GOPMYJT JJIs1 BEIYUCICHUS pa3MElIeHHH, TEPEeCTaHOBOK U
COYETaHUH IIpU pEeLICHUH 3a1a4.

Oznakomierne ¢ 6uHoMoM HproToHa 1 TpeyroiapHUKOM [lackans.
Pemenne mnpakTHueckHMX 3ajad € MCIOJIB30BAHHMEM MOHITUH U
KOMOMHATOPUKH

MpaBUII

DJIeMeHThI TEOPUH
BePOATHOCTEH

I/I3yLICHI/Ie KIIACCUYCCKOI'0  ONPCACITICHUS BEPOSATHOCTH, CBOICTB BEPOATHOCTH,
TCOPEMBI O CyMMEC BepOﬂTHOCTCﬁ.
PaCCMOTpCHI/IC MpUMEPOB  BbBIYHCIICHUSA BepOﬂTHOCTCﬁ.

BBIYUCJICHUC BepOﬂTHOCTCfI COOBITHI

Pemenne 3aJa4 Ha

IIpeacraBiaenue JaHHBIX
(TadJnubl, IMATPAMMBI,
rpa¢ukn)

O3HaKOMIICHHE C MMpeACTaBJICHUEM YUCJIOBBIX JAHHBIX U UX XapaKTCPUCTUKAMMU.
Pemenne MPAKTUYCCKUX 3a/la4 Ha 06pa60TI<y YHUCJIOBBIX JaHHBIX,
BBIYUCJIICHUC X XaPAKTCPUCTUK

I'EOMETPHUA

HpﬂMLIe " NJIOCKOCTH

| DopMynrpoBKa U MIPUBEJICHUE JOKA3aTEIFCTB MPU3HAKOB B3aHMHOTO
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B MPOCTPAHCTBE

pacmoiokeHHs. MpAMBIX M IUIOCKOcTel. Pacmo3HaBaHMe Ha depTekax U MOJENAX
pa3sNIMYHBIX CIIy4aeB B3aUMHOIO DACHOJOXKEHUS HOPSAMBIX U IUIOCKOCTEH,
apryMeHTHPOBAaHUE CBOMX CYKICHHI.

@opMyIUPOBAHUE ONPENEIICHUN, NPU3HAKOB U CBOICTB HapauielbHBIX U
HNEPIEHANUKYISIPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIMHEHHBIX YIIIOB.

BrInonHeHne NOCTPOCHUS YIIIOB MEXKIY NMPSIMBIMH, NMPSIMON U INIOCKOCTBIO, MEXKIY
IUNIOCKOCTSIMH T10 OTIMCAHHIO M PACIIO3HABAHUE UX HA MOJAECIAX.

[IpuMmeHeHne NPU3HAKOB M CBOMCTB PACIONOXKEHHS HPSIMBIX U IJIOCKOCTEH IpH
peleHnHy 3ajau.

N300paxeHre Ha PUCYHKaX M KOHCTPYHMpPOBAaHHE Ha MOJENSAX IHEPIECHIUKYISPOB H
HAaKJIOHHBIX K IJIOCKOCTH, MpPSMBIX, NapajuIeNbHBIX IJIOCKOCTEH, YIJIOB MEXIy
NPSIMOH U IIJIOCKOCTBIO U 000CHOBaHHE TIOCTPOCHUSL.

Pemenne 3amau  Ha BBIUMCIEHHE TIE€OMETpPUYECKHX BenuduH. OIUCHIBaHHE
paccTOSIHUSL OT TOYKH JO IUIOCKOCTH, OT TMpPSIMOH [0 TIJIOCKOCTH, MEXIy
IUIOCKOCTSIMHM, MEXIy CKPEHIMBAIONIMMHUCSA MPSAMBIMH MEXAY MPOHU3BOIbHBIMH
(hurypamu B IpOCTPaHCTBE.

@DopMynIHpoBaHWE W OKa3blBAaHHE OCHOBHBIX TEOPEM O pACCTOSIHHAX (TeOopeM
CyIIECTBOBAHMUS, CBOHCTBA).

N3o0paxeHne Ha UYepTeXKax M MOAEIAX pPACCTOSHUA M OOOCHOBAaHHE CBOWX
cyxnaeHuil. OnpeneneHue U BEIYUCICHUE PACCTOSHUM B mpocTpaHCcTBe. [IpuMeHeHue
dhopMy ¥ TeOpEeM TUTAHUMETPHH JJIs PEIICHHS 3a/1a.

O3HaKoOMJICHHE C MOHITHEM IapajUleIbHOIO NPOEKTUPOBAHMA U €r0 CBOMCTBaMH.
Dopmynuposanue meopemul 0 NIOUWAOU OPMOSOHATILHOU NPOEKYUU MHO20Y20IbHUKA.
[MpumeHenune Teopuu 11t 0OOCHOBaHHS OCTPOCHUH U BHIYUCICHUH.
ApryMeHTHpOBaHUE CBOMX CY>KIE€HUI o B3aMMHOM pAacIoJIOKEHU U
MPOCTPAHCTBEHHBIX (QUTYD

MHororpaHHUKH

OnucaHue ¥ XapaKTEpPUCTHKA PA3IUYHBIX BUAOB MHOTOTPAaHHUKOB, IEPEUUCICHHE UX
3JIEMEHTOB U CBOICTB.

N300pakeHne MHOTOTPAHHUKOB W BBINIOJHEHHE IOCTPOCHUS Ha H300paKCHUAX H
MOJIENISIX MHOTOIPaHHHUKOB.

Brruncnenue MMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOH(QUTYpaLUsX,
apryMEHTHPOBAHME CBOUX CY>KIEHUM.

XapakTepucTuka ¥ HM300pakeHHE CEUCHUS, pA36epmKu  MHO202PAHHUKOS,
BBIYUCIIEHHUE TUIOLIA/Iei TOBEPXHOCTEMN.

[MTocTpoeHue npocTerimx ceueHui Kyoa, npusmbl, mupamusl. [Ipumenenne dpakToB
U CBEICHUN U3 IIAHUMETPUHU.

O3HakOMJIEeHHE C BHUJIAMH CHMMETPUl B TNpPOCTpaHcTBe, (HOpMyJIUpOBAaHUE
ONpeneNeHuil U CBOWCTB. XapaKTEpUCTHKA CHMMETPUM Tel BpalleHHd W
MHOTOIPaHHHKOB.

[IpuMeHeHre CBOMCTB CUMMETPHH IIPU PEIICHUH 3a1au.

Hcnonp3oBaHWe NPUOOPETEHHBIX 3HAHUHM JUIl HWCCIEIOBAaHMS W MOJSIMUPOBAHUS
HECIIOKHBIX 3ajiay.

N300paxeHne OCHOBHBIX MHOTOTPaHHHKOB W BBINOJHEHHE PUCYHKOB IO YCIIOBHSM
3a1a4

TeJsia U IOBEPXHOCTH
BpallleHust

O3HaKOMJICHHE C BHIAMH TeJ BpamieHHs, (HOPMYJTHUPOBAHUE HX OMNPEIACICHHUNA H
CBOMCTB.

DopMyIHpPOBaHHE TEOPEM O CEUCHHH MIapa IUIOCKOCTBHIO U IIOCKOCTH, KacaTeIbHOM
K chepe.

XapakTepucTHKa U H300paKCHHUE TEJI BPAILICHHUS, UX Pa3BEPTKH, CEUCHUSI.

PemieHne 3a7ay Ha MOCTPOCHHE CEUYCHMI, BBIYMCICHHE JUIMH, PACCTOSHHMU, YIJIOB,
wiomaae. [IpoBeneHre noka3aTeNbHBIX PACCYKICHUIN TPU PEIICHUH 3a]1a4.
[IpuMeHeHHE CBOWCTB CHMMETPHM TPH PEUNICHHH 3aJa4 Ha Tella BpAIICHHUS,
KOMOMWHAIIUIO TEI.

W300pakeHre OCHOBHBIX KPYTJIBIX TN U BBHITIOJHEHUE PUCYHKA 110 YCJIOBHIO 3a]1a4d

H3mepenus: B reomerpuu

O3HaKOMJICHHE C TIOHATHSIMH IO U 00beMa, aKCHOMaMH U CBOWCTBAMH.
Permenue 3amau Ha BBIYMCIIEHHE IUIOMIAAEH IUIOCKMX (QHUIYp C TNpUMEHEHHEM
COOTBETCTBYIONINX (OPMYI U (HaKTOB U3 TNIAHUMETPHH.

W3yuenne TeopeM O BBIYHCICHUN 00BEMOB IMPOCTPAHCTBEHHBIX TEJ, PEUICHUE 3a/1a4
Ha IpUMEHeHHe (OpMyIT BEIYUCIICHHUS 00 BEMOB.

Wzyuenne ¢opmyn Iy BEIYMCICHUS IDIONIAACH MOBEPXHOCTEH MHOTOIPAaHHHKOB H
TeJl BpallCHNUS.

O3HaKOMJICHHE C METOJJOM BBIYMCIICHHS TUIOIIAAN IOBEPXHOCTH CHEephl.

Pemenue 3a1a4 Ha BEIYMCIEHUE MJIOMIAEH MOBEPXHOCTU MPOCTPAHCTBEHHBIX TEN

KoopanHaThl B BeKTOPHI

O3HaKOMJICHHE C ITOHITHEM BCKTOpaA. I/I3yquMe ,HeKapTOBOﬁ CHUCTECMbI KOOPDJAWHAT B
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MPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM KOOpIWHATaM TOYEK M IIJIOCKOCTEH,
HaX0X/IEHHE KOOPAUHAT TOUEK.

HaxoxneHue ypaBHEHHI OKPYKHOCTH, ChEPHI, TNIOCKOCTH. BhIucieHne paccTosHAN
MEXy TOUKaMH.

Wzyuenme CBOICTB BEKTOPHBIX BENWYHMH, NPaBWI pa3ioKEHHS BEKTOPOB B
TPEXMEPHOM TPOCTPAHCTBE, TMpPaBWI HAXOXKICHHA KOOPAWHAT BEKTOpa B
MIPOCTPAHCTBE, MIPAaBHII SHCTBUI ¢ BEKTOpaMH, 33aJaHHBIMU KOOPIMHATAMH.
[TpuMeHeHrEe TEOPUH MIPH PEIICHUH 33124 HA ACHCTBHS C BEKTOPAMHU.

Uzydenne ckaJsipHOTO MPOU3BEACHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS MPSIMOUN U
mwiockocTu. [IpuMeHeHne Teopuu MpH PEIIeHUU 3ajad Ha JEHCTBUS C BEKTOpaMH,
KOOpPJIUHATHBI METOJ], MPUMEHEHHE BEKTOPOB MJISI BHIUMCICHHUS BEIWYHH YIJIOB U
PacCTOSHUH.

O3HakOMJIEHHME C JIOKa3aTelbCTBAMU TEOPEM CTEPEOMETPUHM O B3aHUMHOM
PAacCIIOJIOKEHIH MPSMBIX H IUIOCKOCTEH € MCIIOIE30BAaHUEM BEKTOPOB
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