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Pabouas nmporpamma yueOHOM TUCHMIUIMHBI pa3paboTaHa Ha OCHOBE MIPUMEPHOM MTPOrpaMMbI
oOmieoOpasoBarenbHOi  ydueOHOM  nucuuiuimHbl  «MaTtemaTtuka: anredpa W Hadajla
MaTeMaTHYECKOT0  aHallM3a; TEeOMETpHs» Uil  MpOo(ecCHOHAIBHBIX  00pa3oBaTENbHBIX
opranuzanuii, aBropa BammakoBa M. W., omoOpennoit ®I'AY «DenepanbHblii HHCTHTYT
pa3BUTHs 00pa30BaHUs PETUCTPALIMOHHBIN HOMep penen3uu 377 ot 23 urons 2015 .
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HosicHuTebHASA 3aNMCKa

[Tporpamma obmieoOpa3zoBaTeabHON yueOHOM nucHuIuinHa «MaremaTuka: anredpa u Havasga
MaTeMaTUYeCKOTO aHaju3a; reomerpusi» (naisee — «MaremaTHKa») NpeaHa3HAUYCHA s
uzyuenust marematuku B I'BIIOY PX I1V-15, peanusyromiero o0pazoBaTeIbHYIO MPOrpamMmy
cpeaHero oOmero oOpa3oBaHMs, B TpeAelax OCBOCHHS OCHOBHOH MpodecCHOHaIbHON
obpazoarenbHoi mporpammbl CITO (OITOIT CIIO), Ha 6a3e oCHOBHOTO 00IIEro 00pa3oBaHUs
no npodeccun « IloBap, kKoHaAUTEP»

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpemnero oOmiero oOpa3oBaHUs,
OPEIbABISEMBIX K CTPYKTYpE, COJACPKAHUIO U PE3yJIbTaTaM OCBOCHHS Y4EOHOH IUCIUITIIMHBI
«MaremaTuka», B COOTBETCTBUU ¢ «PexoMeHIanusMu Mo OpraHU3aluu MOJYYEHHS] CPEIHEro
oOuiero oOpa3oBaHMsl B IpeeiaXx OCBOEHUS 00pa30BaTENbHBIX IMPOTpaMM CpPEIHETO
npo)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO 0O0mIero oOpa3oBaHUS C Y4ETOM
TpeOoBaHUH (eaepaTbHBIX TOCYAAPCTBEHHBIX O0Pa30BaTENbHBIX CTAHJAPTOB M TOIy4aeMOU
npodeccuu WM  CHEIHAIBHOCTH CpeJHEro IMpodeccnoHalbHOTO 00pa3oBaHUs» (MHCbMO
JlemapraMeHTa TOCYJapCTBEHHON TMOJHUTHUKU B cdepe MOAroTOBKM padoumx kaapo u IO
MunoOpuaayku Poccun ot 17.03.2015 Ne 06-259). Ilpu pa3paboTke mporpamMmbl Takke ObLIU
yutensl TpeboBanus @I'OC CIIO 4 nokonenus.

Copepxanue nporpamMmbl «MaTeMaTHKa) HAIIPABICHO HA JOCTUKEHHUE CICAYIOIINX [ENIeH:

-o0ecrieueHue chOpMUPOBAHHOCTH MIPEIICTABICHUN O COITHATBHBIX,

KYJIbTYPHBIX U UCTOPUYECKHX (DAKTOpPaX CTAHOBICHHS MaTEMaTUKH;

-obecnieueHue cHhOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUECKOTO U MAaTEMaTHYECKOTO

MBIIUICHHUS;

-obecnieueHue cHOPMUPOBAHHOCTH YMEHUI MPUMEHSTH ITOyYCHHBIE 3HAHUS TIPU PEIICHUN

pa3IMYHBIX 33]1aY;

-o0ecrieueHre cPOPMUPOBAHHOCTH MIPEIICTABICHUN O MATEMAaTHKE KaK YacTH

00IIeueI0BEYECKOM KYIbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKH, TO3BOJISAIONIEM OIUCHIBATH U
U3y4aTh pealbHbIC TIPOLIECCH U SBIICHHS.

B nporpaMmy BKIIIOYEHO coJiep)KaHHMe, HAIPaBICHHOE Ha (OpPMUPOBAaHUE y CTYAEHTOB
KOMITETCHIINI, HeoOXoauMbIX Jiiid kadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e oCHOBHOIO
oOrmiero oOpazoBaHMs C MOJyYEHHEM CpeiHero obuiero odpazoBanus no npodeccun «llosap,
KOHJIUTEP.



O0mas xapakrepucTuka yueOHoi rucuunanubl «MaTtemaTuka: ajaredpa u Hayajia
MaTeMaTH4YeCKOr0 aHAJIN3a; FreOMeTPHus»

MaremaTtnka sBisgercs  (yHIAMEHTAJIbHOW  00mIeo0pa3oBaTeNbHON  ITUCIMIUIMHON — CO
CIIOXKHBIIMMCS YCTOMYHMBBIM COJEpP)KAaHHEM U OOHmMMH TpeOOBaHUSIMU K IOJITOTOBKE
oOyyaromuxcs. M3ydeHne MaTreMaTHKHd UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT HPOQHIISL
npoecCuoHaNbHOr0 00pa30BaHUA. DTO BBIpaXaeTcss B COJAEPKaHUU OOyUeHHUs, KOJIMYECTBE
YacoB, BBIACISEMBIX Ha H3Y4YEHHE OTACIBHBIX TEM MPOrpaMMbl, TIyOMHE WX OCBOCHUS
CTyIeHTaMH, O00bEME M XapakTepe TMpPaKTUYECKUX 3aHATHH, BHAAX BHEAYJIUTOPHOM
CaMOCTOSITENIbHON PabOThI CTYICHTOB.

OO61ue 1eny n3y4eHus MaTeMaTHKU PeaTu3yIoTCs B UEThIPEX HaIlPaBJICHUAX:

1) obmiee npepcraBneHue 00 UIESIX M METO/IaX MAaTEMAaTUKH;

2) UHTEIJIEKTYyallbHOE Pa3BUTHUE;

3) oBiazieHre HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSIMHA U YMEHUSIMU;

4) BoCIUTaTENIbHOE BO3/ICHCTBHE.

[Ipy w3y4eHWHM MaTEeMaTHKH, YYUTHIBACTCS CIEIU(HKAa OCBaMBAaEMON O00y4YarOIIMMUCS
npodeccuu CIIO. Dto obecrieunBaeTcs:

- BEIOOPOM Pa3IMYHBIX MOJX0I0B K BBEACHUIO OCHOBHBIX OHSTHIA;

- (GopMUpOBaHMEM CHCTEMbl YUeOHBIX 3aJaHuii, oOecreunBaromux 3((eKkTUBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

- o0oraiieHueM CreKTpa CTUIeH yueOHOM 1eATeIbHOCTH 3a CUET COTJIACOBAHUS C BEIY MU
JeSITeTbHOCTHBIME XapaKTEPUCTHKAaMH BEIOPAHHON CHIEIMATIbHOCTH.

Crneuunduka nu3ydeHHss MaTeMaTHKU TPU OBIAJCHHH Mpodeccuell ecTeCTBEHHO Hay4YHOTO
npoduis oTpakeHa B Kaxaou Teme pasziena «CojepkaHue y4eOHON AUCHUILIMHBIY B pyOpHKe
«[Ipodunbubie U TPO(HECCHOHATHHO 3HAYUMBIE AJIEMEHTHI COJEPKAHUS». DTOT KOMIIOHEHT
peanmu3yercss TpU HHIAWBUAYAIBHOW CaMOCTOSATENBHOW pabore oOy4arommxcs (HamMcaHUH
pedeparoB, MOATOTOBKE COOOIIEHUH, 3alllUTe MPOEKTOB), B IMpolecce yueOHOU AesITeNbHOCTU
II0JT PYKOBOJICTBOM TIPETOAABATENsl (BBIMIOJIHEHUH MPAKTHUECKUX PadOT, pEHIeHUH TPaKTUKO-
OpPUEHTHPOBAHHBIX PACUETHBIX 3a/1a4 U T.11.).

g npodeccun «IloBap, KOHaUTEP» HEOOXOAMMBI 3HAHUS U HAaBBIKM CUETHOIO XapakTepa,
YMEHUS BBINOJIHATH JCHCTBUS C YUCIAMH Pa3HOrO 3HAKa, ONEPUPOBATh OOBIKHOBEHHBIMHU M Jie-
CATHYHBIMU JIPOOSIMH, TIPOIIEHTAMH, HABBIKA YBEPEHHOTO BJIAJICHUS Ha KAIbKYIATOPAX;

- He0OXOAMMO 3aKpenuTh 3HaHUE B 00JIACTH F€OMETPUH, & HMEHHO PACCMOTPETh OCHOBHBIE
reOMETPHUECKHUE TENa;

- JUISL OCMBICIIEHHOT'O UCIIOJIb30BaHUs 3HAHUN B MPU U3YYEHHUHU CHEll. JTUCHMIUIMH, HY)KHO B
Kypce MaTeMaTHKH PelaTh 3aa4u ¢ MPO(heCCHOHAIBHBIM COJICPKAHUEM.

- ConepxaHue yueOHOM TUCHUITUHBI Pa3paboTaHO B COOTBETCTBUHM C OCHOBHBIMM COJIEpIKa-
TEJIbHBIMU JIMHUSMH 00yUeHHSI MaTeMaTHKe:

- anreOpanyeckas IMHMsI, BKIIOYAOIIasi CHCTEMaTU3aIMI0 CBEJICHUI 0 YHCiax;

M3y4eHUE HOBBIX M O00OOIIEHHE paHee M3YUYCHHBIX orepanuii: (BO3BEIACHHE B CTEICHbD,
U3BJICUEHHE KOpHS, Jlorapu(pMUpOBaHHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI€HC U OOpaTHBIE K
HUM); W3y4CHHE HOBBIX BHJOB UHWCIIOBBIX BBIpAKEHUH U (OpMyN; COBEpIICHCTBOBaHUE
NPAaKTUYECKUX HABBIKOB M BBIYHUCIMTENIBHOM KYJIbTYphl, PacIIUPEHUE U COBEPLICHCTBOBAHHE
anreOpandyeckoro ammapara, c(OpPMHPOBAHHOTO B OCHOBHOW IIKOJIE, M €ro IMpHMEHEHHE K
pEIIeHHI0 MaTeMaTHYeCKHUX U MPUKIIAIHBIX 33/1a4;

- TEOpeTHKO-()YHKIIMOHAIIbHAS JIMHUS, BKIFOYAIONIAs CUCTEMATU3AIMI0 U PACIINPEHHUE CBe-
JNeHUH O (YHKUUSAX, COBEPUICHCTBOBaHME IpapMUeCKHMX yMEHHi; 3HAKOMCTBO C OCHOBHBIMH
uAesIMA M METOJaMH MaTeMaTHYeCKOTO aHaim3a B 00BeMe, TO3BOJISIONIEM HCCIIE0BATh
BIIEMEHTapHble (YHKUMU M pemaTh MPOCTeHIINe reoMeTpuuecKkue, (pu3uueckue u Jpyrue
NPUKJIATHBIC 33]1a49H;



- JIMHUS ypaBHEHUI M HEPABEHCTB OCHOBAaHHAs Ha MOCTPOCHHUU M MCCIEAOBAHUU MaTe-
MaTUYECKUX MOJCNICH, TMEepPEeceKaromascs ¢ alreOpandeckod W TEOpPeTUKO-(PYHKITMOHATHHOU
JUHUASMH;  BKJIIOYAET  pa3BUTHE W COBEPUICHCTBOBAHME TEXHHKH  ajreOpanydecKux
npeoOpa3oBaHuil 111 pellieHUs] ypaBHEHUH, HEPABEHCTB U cUCTeM, (POpMUPOBaHUE CIIOCOOHOCTH
CTPOUTh M MCCIEA0BaTh IPOCTEHIINE MAaTEMaTUUYECKUE MOJEIU NPU PEIIEHUU IPUKIATHBIX
3aJa4, 3aJ1a4 U3 CMEKHBIX U CIIELIUATIbHBIX IACLUIUINH;

- TEOMETPUYECKas JINHUA, BKJIIOYAIOIIas HarjsgHble MPEACTABICHUS O MPOCTPAHCTBEHHBIX
durypax ¥ uU3ydyeHHE UX CBOWCTB, (OPMHUPOBAHME M Pa3BUTHE MPOCTPAHCTBEHHOIO
BOOOpaXeHUsI, Pa3BUTHE CIIOCOOOB F€OMETPHUUECKUX U3MEPEHHH, KOOPJMHATHOTO U BEKTOPHOTO
METOJIOB JIJIsl PELICHHUS MAaTEMaTHYECKUX U IIPUKJIAIHBIX 3a/1a4;

- CTOXacTHYecKasl JIMHUsS, OCHOBaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX yYMEHHH, MpencTaB-
JICHUH O BEPOATHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOLEr0 MUPA.

B tematnyeckom miiaHe nporpaMmbl y4eOHBIH MaTepHai MpeacTaBieH B GopMe Yepenyrole-
rocsi pPa3BepTHIBAHUS OCHOBHBIX COJEpXATElIbHbIX JMHUN (aareOpanyeckoi, TEOpPEeTUKO -
(YHKIMOHATIBHOM, YypaBHEHWH M HEPABEHCTB, T'€OMETPUYECKOH, CTOXAaCTHYECKOH), dYTO
IO3BOJISIET THMOKO MCIIOJIb30BaTh HMX PACIONOKEHUE W B3aMMOCBS3b, COCTaBJIATh pabounit
KaJICHJapHBIN TUIaH, TO-pa3HOMY Yepeays yueOHbIe TeMBbI (TIaBbl y4eOHUKA).

N3yuenune o06meoOpazoBaTeabHON yueOHOM IuCHUIIIMHBL «MaTeMaTuKa) 3aBepluaeTcs
MOJIBE/ICHUEM UTOTOB B (hOpMe FK3aMEHa B paMKaX MPOMEKYTOUHOM aTTECTAIIMH CTYACHTOB.

B pasmene mnporpammsl «CopepkaHue y4eOHOW JUCLUIUIMHBIY, KYPCHBOM BBIJIEJNICH
MaTepuai, KOTOPbIi MpU U3y4YEHUU MaTEMAaTUKU KOHTPOJIIO HE MOJIEHKHUT.

Mecto yueOHOI TUCHMITIIMHBI B yUeOHOM IJIaHe

VYuebnast nuciumimHa «MaremaTnka: anreOpa W Hayajga MaTeMaTHYeCKOTO aHaju3a;
reoMeTpus» MPUHAUIEKUT K 001eo0pa3oBaTeIbHOMY LMKIY HPOTpaMMbl HOATOTOBKU
CHEHAINCTOB CpPEIHEro 3BeHa Ha 0a3e OCHOBHOTO o0miero o0Opa3oBaHUs C MOTyYCHHUEM
cpeanero obiero odpazoBanus 1o npodeccun «Iloap, KoHAUTEDY.

PesynbTarsl ocBOEHUS y4eOHOM IHUCHUILIMHBI

OcBoenune COACPIKaHU A yqe6H0171 JUCIUIIINHBI «MaTeMaTHhKa: anre6pa u Hadalia
MaTCMAaTUYCCKOro aHajinia, recOMCTpUsa» o0ecneynuBaeT JOCTHIKCHHUC O6y‘IaIOHII/IMI/I CJICAYHOIINX
PEe3yJIbTaTOB.

JIMYHOCTHBIX:

- c¢(hOpMHPOBAHHOCTh TPEJCTABICHUNH O MaTeMaTHKe KaK YHHUBEPCAJTbHOM S3BbIKE HAYKH,
CpE/ICTBE MOJICTTUPOBAHUS SIBICHUN U TIPOIIECCOB, UIEAX U METOJIaX MAaTEMAaTHKH,

- TMOHMMAaHUE 3HAYMMOCTH MAaTEMAaTHKHU IJi1 HaydYHO-TEXHUYECKOro mporpecca, chopMu-
POBAaHHOCTh OTHOINEHUS K MAaTeMaTHKE KaK K YacTH OOIIEYesIOBEYECKOW KYIbTYpPhl uepes
3HAKOMCTBO C UCTOpUEN Pa3BUTHS MAaTEMATUKH, SBOIOLMENH MaTEMAaTUUECKUX UJIEH;

-pa3BUTHE JIOTHYECKOTO MBIIUICHUSI, TTPOCTPAHCTBEHHOTO BOOOPaXKEHUS, aITOPUTMUYECKON
KYJIBTYpPbI, KpUTUYHOCTH MBIIIICHUSI HA YPOBHE, HEOOXOAMMOM i Oyayiiel mpodeccuoHab-
HOM JIeSITENIbHOCTH, JJI MPOIOHKEHHST 00pa30BaHUS U CaMOOOpa30BaHUS;

-OBJIa/ICHHE MaTEeMaTHUYEeCKUMH 3HAHHUSAMH M YMEHHUSMHU, HEOOXOAMMBIMU B MOBCEIHEBHOM
JKU3HH, JUISl OCBOEHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCITUIUIMH U JAUCIHHUIUIMH Tpodeccro-
HAIBHOTO IMKJA, JJIS TONy4eHUs oO0pa3oBaHUA B 00NACTAX, HE TPeOYIOUIUX YriayOIeHHOM
MaTeMaTUYEeCKOU MOATOTOBKH;

-TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO, B TOM 4YHCIE camMoo0pa3oBaHHUIO, HA MpPO-
TSOKEHUH BCEU JKM3HU; CO3HATEIIPHOE OTHOIIIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBHIO
yCTenHoM npodeccuoHalIbHON 1 00IIECTBEHHOM AesITeNEHOCTH;

-TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEILHONW TBOPUYECKOW M OTBETCTBEHHOW Jiesi-
TEIbHOCTH;

-TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B OOpa3oBa-
TETbHOU, OOIIECTBEHHO TOJE3HOM, y4eOHO-MCCIe0BaTeIbCKOM, MPOSKTHOM W JPYruX BUAAX
JIeATEIIbHOCTH;



- OTHOIICHHE K MPOPECCHOHANTBHON eATeIbHOCTH KaK BOSMOXXHOCTH YYacTHS B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, 00IIIEHAIIMOHATBHBIX TTPOOJIEM;

MeTanpeaMeTHbIX:

-YyMEHHUE CaMOCTOSITEJIbHO OINPEAENATh LEIu JACITEIbHOCTH U  COCTAaBJIATH IIAHBI
NEeSITEIbHOCTH;  CAMOCTOSITEIbHO — OCYIIECTBJISITh, KOHTPOJIMPOBAaTH U  KOPPEKTHPOBATH
JESITENIbHOCTD; MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTUKEHUS ITOCTaBJICHHBIX LeNen
U peaJin3aluy MJaHOB JEATEIbHOCTH; BBIOMPATh YCIIELIHbIE CTPATETUU B PA3JIMYHBIX CUTYalUsX;

- YMEHuE NpPOAYKTHBHO OOIIAThCS M B3aUMOJAEHWCTBOBAaTH B IIPOLIECCE COBMECTHOM Jesi-
TEJIBHOCTH, YYUTBIBATh NO3MLUHU JAPYIMX YYaCTHUKOB JEATEIBHOCTH, 3((EKTUBHO pa3peliaTh
KOH(JIUKTHI;

-BJIaJICHUE HABbIKAMU  I103HABATENbHOW, y4eOHO-HCCIIEOBATENIbCKOM U MPOEKTHOU
NEeSTeIbHOCTH, HABBIKAMH  pas3pelieHus mpoOyieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IOMCKY METOJOB pEIEHHs MPaKTHYECKUX 3a]ad, IPUMEHEHUIO Pa3JInYHbIX
METOJI0B II03HAHNUS;

-TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENBHOM MH(OpPMAIMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(OpMAIUH,
KPUTUYECKH OLIEHUBaThb M HHTEPIPETUPOBATh HH(DOpPMAILUIO, MOJYyYaEMYyI0 U3 Pa3IMYHBIX
HCTOYHUKOB;

-BJIaJICHUE S3BIKOBBIMU CPEICTBAMH: YMEHHUE SICHO, JJOTMYHO M TOYHO M3JaraTb CBOIO TOUKY
3peHus, UCIOIb30BaTh aJIEKBaTHBIE SI3bIKOBBIE CPEJICTBA;

- BJIaZICHHE HaBBIKAMU [T03HABATEIbHOHN pedIeKCHM Kak 0OCO3HAHMsI COBEPLIAEMBIX JAeWCTBUN
Y MBICIIUTEIBHBIX IIPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMM, T'PAHUI] CBOETO 3HAHMSI U HE3HAHMUSI,
HOBBIX IIO3HABATEJIbHBIX 33/1a4 U CPEACTB JJIs UX JOCTHXKEHHUS;

- LIEJEYCTPEMIIEHHOCTh B IIOUCKAaX U NMPUHATUH pEIICHUN, COOOpa3UTENbHOCTh U MHTYUIIHS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX HPEJCTABICHUN; CIIOCOOHOCTh BOCIPHUHHUMATh KpacoTy H
FapMOHUIO MUDA;

NpeAMeTHBIX:

- c(popMHUPOBAHHOCTH NMPEACTABICHUN O MaTeMaTHKe KaK YaCTH MUPOBOH KYyJIbTYPhl M MECTE
MaTeMaTHK{ B COBPEMEHHOMN LMBWIM3AIMM, CIOCO0aX ONMUCAHUS SBJICHUH pPeaJbHOro MUpa Ha
MaTEeMaTUYECKOM SI3bIKE;

- c(OpMUPOBAHHOCTb MPEJICTABICHUH O MaTEeMaTUYECKUX MOHATHAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJENAX, TO3BOJISIONIMX ONMUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCH U SBJICHUS;
MIOHMMAaHHE BO3MO>KHOCTH aKCHOMaTH4ECKOI0 TOCTPOCHUSI MaTEMaTUUECKUX TEOPHIL;

- BJIaJICHUE METOJAaMM JI0Ka3aTeIbCTB M AJITOPUTMOB pEIICHUS, YMEHHE WX HPUMEHSTb,
IIPOBOAMTH JOKA3aTENIbHBIE PACCYKACHUS B XO/I€ PEILIEHUS 3a1a4;

- BJIaJICHUE CTaHJApPTHBIMU MPHUEMaMM PEUICHMs] palMOHAJIbHBIX U MPPALMOHAIBHBIX, IO-
Ka3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpPaBHEHUIl M HEPABEHCTB, HX CHUCTEM;
MCIIOJIb30BaHNE FOTOBBIX KOMITBIOTEPHBIX MIPOrpaMM, B TOM YHCIIE JUIsl IOMCKA IyTH PEIICHUS U
WUTIOCTPALVY PEIICHUS] YPaBHEHUI Y HEPABEHCTB;

- ¢(OpMUPOBAHHOCTH IPEICTABICHUM 00 OCHOBHBIX MOHATHSAX MaTEeMAaTUYECKOTO aHAJIN3a U
UX CBOHCTBax, BJaJieHUE YMEHHEM XapaKTepH30BaTh IOBeAEHUE (YHKIMHA, HCHOIb30BAHUE
MOJIyYEHHBIX 3HAHUH /1711 ONMCAHUS M aHAJIN3a PeajbHbIX 3aBUCUMOCTEN;

- BJIAQ/ICHUE OCHOBHBIMHU IOHATUSIMHU O IUIOCKMX U IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS PaclOo3HaBaTh NT€OMETPUUECKHE
¢urypel Ha dYepTekax, MOJENSIX U B peaJbHOM MHpE; NPUMEHEHHE H3YUYEHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMmyn Ui pelIeHUs TeOMETPHUYeCKMX 3aJad M 3ajgad ¢
IIPAKTUYECKUM COJIEPKAHUEM;

- ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI O Mpoleccax U SIBICHUSIX, UMEIOIIUX BEPOSITHOCTHBIM
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHUPE, OCHOBHBIX MOHATHUIX JIEMEH-
TapHOW TEOpUU BEPOSITHOCTEHM; yMEHHUH HAaXOJWUTh U OLEHUBAaTh BEPOATHOCTH HACTYIUICHUS



COOBITHI B MPOCTEUIIMX NMPAKTHUECKUX CUTYalUSAX M OCHOBHBIC XapaKTEPUCTHKH CIy4alHBIX
BEJINYUH;

- BJIQJICHUE HABBIKAMM MCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrPaMM IIPU PELICHHUU
3a/1ay.

Copaepxxanue y4eOHOM JMCHUIIIHHBI

BBenenue

MaremaTika B HayKe, TEXHUKE, OHKOHOMHKE, WH(OPMAIIMOHHBIX TEXHOJOTUAX U
IIPAKTUYECKOHN JEATEIbHOCTH.

[TpodwmiibHbie ¥ TPOdhEeCcCHOHAIBHO 3HAYMMBbIE HJIEMEHTHI COACPIKaHUS

Ilenu 1 3aaun U3yyeHHUss MaTeMaTUKU IpU ocBoeHuu npodeccun «IloBap, KOHIUTEP.

Auredpa

Pa3BuTHne noHATHSA 0 YK CIIE
Llensie u panuoHanmbHble uncna. JlelictButenpHble uucia. [IpuOnmKeHHbIE BBIYUCICHUS.
KommiekcHsle yncia.

KopHuu, crenenu u jiorapupmbi
Kopuu u crenenu. KopHu HaTypaJbHOM CTENEHM M3 4YMciaa M uX cBoicTBa. CremeHu c
palMOHAJIBHBIMU MOKa3aTeNsIMU, UX cBOMCTBA. CTeneHu ¢ JAEWCTBUTEIbHBIMU I10Ka3aTEIsIMU.
CBolicTBa CTENEHHU C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapupm umcma. OcHOBHOE JorapupMuUecKoe TOXISCTBO. JlecATUYHBIE U
HaTypaibHble Jorapu¢msel. IlpaBuia pelictBuil ¢ norapupmamu. Ilepexon Kk HOBOMY
OCHOBAHHMIO.

[IpeoOpa3oBanue  anreOpanvyeckux  BBIPAKCHHM. [IpeoOpa3oBanue  pallOHAJIbHBIX,
UPPaIMOHATILHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTApU(MUIECKUAX BHIPAKCHUH.

[TpakTHdeckue 3aHATHS

Bpluucnenue u cpaBHEHUE KOpHEW. BbinonHeHue pacueTtoB ¢ pagukanamu. Pemenue
UPpPAalMOHAIBHBIX ypaBHeHHMH. HaxoxaeHue 3HaueHUMM CTeneHedl ¢ paluOHaJIbHBIMU
nokazatesnsimu. CpaBHeHue cteneHei. [IpeoOpa3oBaHusi BBIPAKEHUM, COIEPKAIIUX CTEIMEHHU.
Pemenne nokaszarenabHbIX ypaBHEHHMN. Penienre npukiaaHbIX 3a1ady.

Haxoxnenue 3HaueHuil sorapudmMa Mo NPOM3BOIBHOMY OcHOBaHMIO. llepexon ot omHoro
OCHOBaHMSA K Jpyromy. Beruucnenme u cpaBHeHue isorapudmon. JlorapupmupoBanue u
NOTEHLIMPOBAaHUE BbIpakeHU. Pelienne norapugmMuueckux ypaBHEeHH.

[TpoduibHble W TpodecCHOHANbHO 3HAUYMMBIE JIEMEHTHI COAEp)KaHUS ApupmeTHyeckue
JNEHCTBUS HAJl YMCIaMH, HAaXOXIEHHE NMPUOIM)KEHHBIX 3HAYEHWH BEJIWYMH U IMOTPEIIHOCTEN
BBIYUCIICHUH  (aOCOMIOTHOM M OTHOCUTENBHOW), CpaBHEHHME YHUCIOBBIX  BBIPaKEHHIA.
[TpuOnkeHHbIe BBIYMCIECHUS U PEIICHUs TPUKIAIHbIX 3a/auy.

OcHoBbl TpUroHOMeTpHH OCHOBHBIE IOHSTHS.

Panuannas mepa yrna. BpamarensHoe aBmxkenne. CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YucIa.
3HAKU CUHYCa, KOCUHYCA, TAHI'€HCA 10 4eTBEPTAM. OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA
@opmynsl npuBeneHus. @opMynsl cinoxeHus. PopMynsl ynBoeHHss DOpmysibl MOJOBUHHOTO
yria.

[TpeoOpa3zoBaHus MPOCTEHIIMX TPUTOHOMETPUUYECKUX BhIpakeHUW [IpeobOpasoBaHue cymmbl
TPUTOHOMETPUUYECKMX (YHKIMIA B NpPOMU3BENEHHE M TPOU3BEIEHHS B CymMMy. BoIpaxeHnue
TPUTOHOMETPUUECKUX (PYHKIIMI Yepe3 TaHT'€HC MTOJIOBUHHOTO apryMeHTa.

TpuroHomerpuueckue ypaBHEHUs U HepaBeHCTBa [Ipocrediime TpUTrOHOMETPUYECKUE
ypaBHeHus. [Ipocreiinre TpUroHoMeTpUYECKUE HEPABEHCTBA.

OO0patHble TPUTOHOMETPUYECKHE (DYHKIIUH.

ApKcUHYC, apKKOCHUHYC, apKTaHT'€HC.

IIpakTHueckue 3aHATHS
OcCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYIIBI CIIOKEHUS, YABOCHUS, IpeoOpa3oBaHue
CYMMBlI TPUTOHOMETPUYECKMX (YHKUMH B IPOU3BEJACHHE, NpPeoOpa3oBaHHE MPOU3BEACHUS



TPUTOHOMETpHUYECKNX (YHKUMH B cymmy. Ilpocreiiime TpUrOHOMETpUYECKHE YpPAaBHEHHS U
HepaBeHcTBa. OOpaTHbIE TPUrOHOMETpHUUYECKHEe QYHKIIUHN: apKCUHYC, apKKOCUHYC, apKTaHT€HC.
[TpodwiibHbIe ¥ TPOdhEeCcCHOHAIBHO 3HAYMMBbIE YJIEMEHTHI COACPIKaHUS
PanranHbIil METOJT U3MEPEHUS YIJIOB BPAILICHUS U CBSI3b C IPayCHON MEpOi.

DYHKIUH, UX CBOICTBA U I'PaQUKH.

OOnacTp ompenesneHus U MHOXKECTBO 3HAu€HHWH; rpapuk (QyHKIUH, NOCTpOECHUE IpaduKOB
(GyHKUMH, 3a1aHHBIX Pa3IMYHBIMU crioco0amu. CBOHCTBa (PYHKIIMU: MOHOTOHHOCTb, YETHOCTH,
HEYETHOCTb, OIPAHUYEHHOCTh, IMEPUOAUYHOCTb. IIpomexxyTku Bo3pacTaHus U YObIBaHMI,
HanOoJpIllee M HAMMEHBIIEE 3HAUYCHHs, TOYKM OSKcTpeMmyma. ['paduyeckas uHTEpHpeTanus.
[Tpumepbl  QyHKIMOHANBHBIX 3aBUCUMOCTEH B  peaJbHBIX Ipolleccax M SBICHHSIX.
Apudmernueckue oneparuu Haja ¢yHkuusaMu. CrnoxHas QyHkius (kommnosunus). Ilonstue o
HENPEePbIBHOCTH (DYHKIIHH.

OO6patubie ¢ynknuu. OOIacTh ompeneNeHuss W 00JIACTh 3HAUYCHUH OOpaTHOW (YHKIIHH.
I'padpuk obpaTHO# GHyHKIIUH.

CreneHHble, IOKa3aTeJbHBIE, JOTApUPMUUYECKHE ¥ TPUTOHOMETPHUYECKHE (PYHKIUH.
OOpatHble TPUTOHOMETpUYECKHE (DYHKIIUU
Onpenenenns (yHKIMA, nX cBOKCTBa U rpaduku. [IpeodpasoBanus rpaduxos. IlapannensHbiit
IIEPEHOC, CUMMETPUS OTHOCUTEIBHO OCEH KOOPAMHAT M CUMMETPHUsS OTHOCUTEJIBHO Hadaja
KOOpJMHAT, CUMMETpPHsI OTHOCHUTEIBHO MPSAMOM Y = X, pacTsDKEHHE U CXKaTHE BAOJIb OcCei
KOOpJUHAT.

[TpakTnueckue 3ansaTus [Ipumepsl 3aBUCHMOCTEM MEXIy NEPEMEHHBIMU B pPEalbHBIX

npoleccax U3 CMeXHbIX aucuumuiuH. Onpenenenue Qynkuuil. IlpeoOGpazoBanust rpaduka
(GyHKIHH.
Uccnenoanue ¢yHkiuu. CBONCTBA TMHEWHOM, KBaAPAaTUYHON, KYCOUYHO-TIMHEHHONW U APOOHO-
nuHerHOW QyHKImMi. HempepsiBHbIe 1 iepuoaudeckue ¢pyHkun. CBONCTBA U TpauKu CHHYCA,
KOCHHYyCa, TaHreHca M KoraHreHca. OOparnble ¢yHkuun U ux rpapuku. OOparHbe
TPUTOHOMETPUYECKHUE GbyHKIHN. I'apmoHnueckue Kosie0aHusl. [Toka3zarenbHele,
JorapupmMHUECKUe, TPUTOHOMETPUYECKHE YPaBHEHHS U HEPABEHCTBA.

[TpoduneHbIie 1 TpodeccnoHaNbHO 3HAaUUMBbIE 3JIEMEHTHI cojiepkanus [loctpoenne u urenue
rpadukoB QyHkuuil. [Ipuknaanelie 3agaun.

Hauyana mareMaTH4yeckoro aHajaimsa
[TocnenoBarensHocTH. CriocOOBI 33 JaHUS U CBOMCTBA YMCIIOBBIX MOCIEI0BATEIBHOCTEH.
[TonsTne o mpenene mocienoBarenbHocTH. CyllecTBOBaHME Ipeneida  MOHOTOHHOM
OTpaHMYEHHOW TmocnenoBaTenbHOCTH. CyMMHUPOBAaHHE IIOCIENOBATENBHOCTEN. beckoHeuHo
yOBbIBaroI[asi FeOMETpUYeCcKasi IPOrpeccus U ee CyMMa.

[TpousBonHas. IlonsTHe O MpoM3BOAHON (YHKIMH, €e TeOMETpUYECKUd U (pU3HUecKuii
CMBICI. YpaBHEHHE KacaTeabHOM K rpaduxky ¢yHkuuu. [Ipon3BoaHbBIE CYMMBI, pPa3HOCTH,
npou3BeieHus, yacTHble. [Ipon3BO/IHBIE OCHOBHBIX 3JIeMEHTapHbIX (yHKIMHA. IlpumeneHue
IIPOM3BOJHON K HCCIENOBaHUI0 (YHKIMH M moctpoeHuto rpagukos. [IponsBogHbie oOpaTHOI
(GYHKLIUU ¥ KOMIO3ULUU (QYHKIUH.

[Tprmeps! HCIIONIb30BaHMS TPOU3BOIHOM JIUIsl HAXOKIACHHSI HAUTYYIIIETO PEIIEHUs B IPUKIAIHBIX
3ajadax. Bropas mnpousBoaHas, ee TeoMeTpuyeckuil u Qusmueckuil cmbici. Haxoxnenue
CKOPOCTH JIJIsl TIpoliecca, 3aIaHHOT0 (POpMyIoit u rpaduKoM.

ITepBooGpa3Has u HHTErpaI.

[TpumeHeHue onpeieIeHHOro MHTErpaja s HaX0XK/IeHUs TUIoIIaId KPUBOJIMHEHHON Tparenny.
®opmyna Herorona—IJleitoauna. [lpumepsl nmpuMeHeHHsT MHTErpajia B (U3UKE U T€OMETPUH.
[TpakTueckue 3aHATHS

[TpaBuna u Gopmynsl auddepeHurpoBanus, TadIUIa TPOU3BOIHBIX dJIEMEHTAPHBIX (DYHKIIHUHA.
YucnoBast  MOCIENOBATEIbHOCTh,  CIOCOOBI €€  3aJaHus,  BBIYHUCICHHUS  YICHOB
nocienosarenbHocTu. [Ipeaen nocienosarenbHOCTH. beckoHeyHO yObIBaromas reoMeTpryecKas



nporpeccust. IIpousBomHas: MEXaHMYECKMHM M TIE€OMETPUYECKMH CMBICI IPOU3BOJHOM.
VYpaBHeHHe KacaTtenbHOW B o0meM Buae. MccneqoBanue GyHKIIMU C MMOMOIIBIO MPOU3BOIHOM.
WuTerpan u nepsoodpaznas. Teopema Herorona—JleitOnuna.

[TpoduiibHbIe ¥ TPODHECCHOHAIBHO 3HAYMMBbIE IEMEHTBI COAEPIKaHUS
Haxoxxnenne HanOoIpIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMAaJIbHBIX 3HAUCHUH (PYHKITUH.

YpaBHeHusI 1 HEPaBEeHCTBA
VpaBHEHHMsT M CHCTEMbl YpaBHEHMH. PanmoHanpHble, MppalMOHAIbHBIC, II0KAa3aTEIbHBIE U
TPUTOHOMETPUUECKUE YpPAaBHEHUS U CHUCTEMbl. PaBHOCHIBHOCTH ypaBHEHUMH, HEPABEHCTB,
cucreM. OCHOBHbIE NpPHEMBl UX pELICHUs (pa3IoXKEeHHEe Ha MHOXHUTEIH, BBEIACHHUE HOBBIX
HEHM3BECTHBIX, MTOJICTAHOBKA, TPaUUECKHl METON).

HepasencrBa. PanumoHanpHble, UppanyOHAJIbHBIC, I10KA3aTEIbHBIE W TPUTOHOMETPUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLIEHUS.

Hcnonp3oBanne CBOMCTB U rpadukoB GYHKIIUN MPU PEIICHUU YpaBHEHUH W HEPAaBEHCTB. MeTo
UHTEpBAIOB. M300parkeHre HAa KOOPAMHATHOW IJIOCKOCTH MHOKECTBA PEUICHUN YpaBHEHUH U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U X CHCTEM.

[IpakTueckue 3aHATUA
Kopuu ypaBHenuii. PaBHocmibHOCTH ypaBHeHMH. IIpeoOpasoBanue ypaBHeHuil. OCHOBHbIE
IIpUEMBl pelleHusl ypaBHeHMH. Pemienuwe cucreMm ypaBHeHui. lcnosnb3oBaHue CBOMCTB U
rpaduKoB QYHKIUH JUIsl pellieHUs ypaBHEHUH U HEPABEHCTB.

[TpodmiibHbIe ¥ TPOdhecCHOHAIBHO 3HAYMMEBIE AIIEMEHTHI COACPIKaHUS
[TpuMeHeHnEe MAaTeMaTUYeCKUX METOJOB Ul PELICHUS COAEP)KATEIbHBIX 3a1ad U3 PA3JIUUHBIX
oOnactell HayKu U pakTuku. HTEepripeTanus pe3yabpTaTa, y4€T peaabHbIX OrpaHUUEHUH.

KomOuHaTopuka, CTAaTUCTHKA M TEOPHUS BEPOSITHOCTEH

DneMeHTH KOMOMHATOPUKH
OcCHOBHBIE MOHATHUA KOMOMHATOPUKHU. 3a7auyd Ha IOJCUET YMCIa pa3MeIleHuil, nepecTaHOBOK,
couyeranuii. Pemenne 3amau Ha mepebop BapuanToB. @opmyna 6mHoma Herotona. CBoiicTBa
OnHOMUHANTBHBIX KOd(hunnentos. Tpeyronpauk [lackans.

DEeMEHTBI TEOPUH BEPOSITHOCTEHN
CoObITHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE M yMHOXeHHe BeposTHocTeil. Ilonarue o
HE3aBUCUMOCTH CcOObITHH. JlMCKpeTHas ciydyaiiHas BeJIMYMHA, 3aKOH €€ paclpeaeieHus.
YucnoBele XapaKTEpUCTUKU AUCKPETHOH ciaydaiiHoll BenuuuHbl. [loHSATHE O 3aKOHE OOJIBIINX
YUCEel.

OneMeHThl MaTeMaTHuecKo ctaTucTHku [IpencraBieHne NaHHBIX (TaOJMIBI, AUArpaMMBbI,
rpadukm), reHepanbHasi COBOKYITHOCTh, BBIOOpKa, cpefiHee apupmernieckoe, meauana. [lonarue
0 3aJadyax MaTeMaTHYeCKOM CTaTUCTHKHU. PelleHne NpakTHYeCKHMX 3aJad C IPUMEHEHHEM
BEPOATHOCTHBIX METOJIOB.

[TpakTHyeckue 3aHATHS
Hctopust pa3BuTHsi KOMOMHATOPUKH, TEOPHUH BEPOSITHOCTEM W CTATUCTUKU M HUX pOJb B
pasNMYHBIX cdepax dYeIoBEeYECKOM JKM3HenesTenbHOCTH. Kitaccuueckoe —ompesesneHue
BEPOSATHOCTH, CBOWMCTBA BEpPOSATHOCTEH, TeopeMa O CcymMme BeposiTHocTen. [lpaBuia
KOMOnHaTOpukH. PereHne KOMOMHATOPHBIX 3ajad. Pa3MenieHus, coyeTaHuss U MepecTaHOBKH.
bunom Herorona u tpeyronsuuk [lackans. Berancienne BepostHocTeil. [Ipuknannsie 3agaqmn.

[TpoduiibHbIe U TPODHECCHOHATBHO 3HAYUMBIE JIEMEHTHI COACPIKaHUS
Knaccuueckoe ompezneneHne BepOATHOCTH, MpHKIaaHble 3amaud. [IpenctaBieHue TaHHBIX
(TabnuIBl, TUarpaMMsl, TpaduKn).

I'eomerpus

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE
B3aumHoe pacnonoxeHue 1ByX MpsAMBIX B mpocTpaHcTBe. [lapamienbHOCTh OpsMON U
mwiockoctd. IlapamiensHocTh miockocTel. IlepneHIUKYISIpHOCTh NPSAMOM U IUIOCKOCTH.
[lepnenauKymnsip U HakJIOHHASA. YTOJ MEXAY NPSAMOW M IUIOCKOCTBIO. J[ByrpaHHBIM yrois. Yroa
MEXay  miaockocTsMu.  llepnenaukynspHocTs  AByX  Iniockoctedl.  ['eomerpuueckue



npeoOpa3oBaHUsl MPOCTPAHCTBA:  MapaUICIbHBIM  MEPEeHOC, CHMMETPUS  OTHOCHTEIHHO
miockocti.  [lapanmnensbHoe  mpoekTupoBaHue. [lmomaab  OPTOrOHATBHOM — MPOEKIIMH.
N300pakeHre mpoCTpaHCTBEHHBIX (pUTYD.

MHororpaHHuKHu
Bepmunsl, pedpa, rpanu MHOTOrpaHHuKa. PazBepTka. MHOrorpannble yribl. Beimykiibie
MHororpaHHuku. Teopema Oinepa. Ilpusma. Ilpsmas u HakinoHHas npusma. llpaBunpHas
npusma. [lapamnenenunen. Ky6. ITupamupa. [IpaBunbHas nupamua. YcCedeHHas MUPaMUIA.
Terpasap. Cummerpun B KyOe, B mapajuienenumnese, B npusmMe u nupamuae. CeueHus Kyoa,
npusMbel UM nupamubl. [IpencraBieHune o NpaBWIIbHBIX MHOTOTpaHHHMKaXxX (Terpadipe, Kyoe,
OKTa’JIpe, OJIEKA3APEe U UKOCASPE).

Tes1a M IOBEPXHOCTH BpalleHUs

Hunuuap u koHyc. YcedeHHbIM KoHyc. OCHOBaHHE, BBICOTA, OOKOBas IMOBEPXHOCTD,
oOpa3yromas, pa3pepTka. OceBble CEUEHHUS W CEUEHHUs, MapajiesibHble ocHoBaHuio. lllap u
cdepa, ux ceuenus. KacarenpHas mIOCKOCTh K chepe.

N3mepenusi B reomeTpun

O0beM u ero usmepenwme. WHrterpanpHas Qopmyrna oObema. Dopmynsl o0beMa Kyoa,
MPsIMOYTOJIBHOTO Tapalijiesienumnena, npusMbl, muwinHiapa. dopmynsl odbeMa nupamMuabl U
KoHyca. @opMyJibl IJIOLAAN MOBEPXHOCTEN LMIuHApa U KoHyca. Dopmynsl oObema mapa u
wiomanu cdepsl. [logodue ten. OTHOUICHHS TUIOMIAIEH MOBEPXHOCTEH M 00BEMOB MOTOOHBIX
Tell.

KoopauHatbl 1 BEeKTOPBI

[TpstmoyronbHas (IeKkapToBa) CUCTEMa KOOpJAMHAT B mpocTpaHcTBe. DopMyiia paccTOsSHUs
MEXy IBYMs TOUKaMH. YpaBHEHUS Cepbl, INIOCKOCTH U mpsiMoil. Bektopsl. Moynb BekTOpa.
PaBenctBo BekTOpoB. ClOXKEHHE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha uucio. PasnoxeHue
BEKTOpa IO HANpaBJICHUSAM. YTON MEXAy AByMsi BekTopamu. [lpoekuus BekTopa Ha OCh.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

[Ipaktuueckue 3aHsaTUs [lpu3HaKM B3aMMHOIO pACHONOKEHUS NPSIMBIX. YTOJI MEXIy
npsiMbIMU. [lepneHauKyasp U HaKJIOHHAS K IUIOCKOCTU. YTOJ MEXIY HPSMOM M IJIOCKOCTBIO.
TeopeMbl O B3aUMHOM pacHOJOKEHHMHM MPSAMOM M IJIOCKOCTH. Teopema o0 Tpex
neprnesaukynspax. [IpusHaku u cBOMCTBa MapajiieNIbHbIX U NEPIEHIUKYISPHBIX IIOCKOCTEH.
Buaelr cumMerpuii B mpocTpaHcTBe. Teopema o0 IUIOIMIAAM OPTOTOHAJIBHOM MPOEKLIUU
MHOTOYTrojJbHUKa. JlekapToBa cucremMa KOOpAMHAT B IpocTpaHcTBe. Vcrnonb30BaHne KOOPAUHAT
Y BEKTOPOB IIPU PELIEHUM MATEMATUYECKUX W NPUKIAAHBIX 3a7ad. YpaBHEHUE OKPYXKHOCTH,
cdepsl, miuockoctu. PaccrosHue Mexay Toukamu. Bekrtopel. JlelicTBUST ¢ BEKTOpaMmu,
3alaHHbIMM  KoopAauHataMu. CKalsipHOE IpPOM3BEACHHUE BEKTOPOB. BekTopHOEe ypaBHEHHE
npsIMOM U TIIOCKOCTU. Mcrionp30BaHne BEKTOPOB MPHU JOKa3aTENbCTBE TEOPEM CTEPEOMETPHH.

[TpoduibHbIe ¥ TPOdhEeCCHOHAIBHO 3HAYMMBbIE FIEMEHTHI COAECPIKaHUS
B3anMHOe pacnonoxeHue MNpsMbIX W IDIOCKOCTEH. IlapayenbHoe NPOEKTUPOBAHME U €O
cBoiicTBa. PaznuuHble BUABI MHOTOTpaHHUKOB. VX n3o0pakeHus. CUMMETpHs Tel BpallleHHs U
MHOrorpaHHukoB. CedeHus, pa3BEPTKHM MHOrorpaHHuKoB. [lnomane nmosepxHoctu. Paccrosinue
OT TOYKHU [0 TUIOCKOCTH, OT IPSIMON IO IUIOCKOCTH, PACCTOSIHUE MEXAY IJIOCKOCTSAMHU, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU, MEXAY MPOU3BOJILHBIMU (pUrypaMu B IpocTpaHcTBe. B3anmHoe
pacroyio’)keHre MPOCTPAHCTBEHHbIX (uryp. Beruncienue rutomazneir u o6bEMoB. OTHOUICHUS
TIJIOMIA N TOBEPXHOCTEN M 0OBEMOB MTOTOOHBIX TE.

s BHEayOUTOPHBIX 3aHATUN CTYJEHTaM Hapsay C pPELIEHUEM 3aJad M BBINOJIHEHUS
MPAKTUYECKUX 3aJJaHUI MOXKHO MPEJIOKUTh TEMbI HCCIIEI0BATENbCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEPHIl OTAEIBHBIX MENKHUX 3a/1a4d U YIPaKHEHUHN MpPEUIaratoTCsl CIOXKETHbIE
3a/laHusl, TPEOYIOMKEe JIUTEIbHON pabOThl B paMKax OJTHOM MaTeMaTHYEeCKOW CHUTyalluu. JTH
TEMBl MOTYT OBITh KaK MHIMBHUIYaJIbHBIMH 33JaHHSIMH, TaK U TPYIIOBBIMU JIJIsI COBMECTHOIO
BBITIOJTHEHUSI UCCIIeI0BAHUSI.

[TpumepHbIe TeMbI pedepaToB (T0KIAI0B), HCCIETOBATEIBCKUX IIPOEKTOB



- HenpepoiBHBIE 1pobH.

- [TapaienbHOE MPOCKTHPOBAHUE.

- [IpaBUIBHBIC U TOJTYITPABUIIBHBIC MHOTOTPAHHUKH.
- MaTemaruka Ha KyxHe.

- Uctopus pa3sutus apooOeii.

- CuMMeTpusi BOKPYT Hac

TeMaTnuyeckoe MIIAHMPOBAHUE

[Tpu peanusanuu coaepkanus 00meoOpazoBaTeIbHON yueOHON AUCIUILTUHBI «MareMaTHKa:
anreOpa U Hayajla MaTeMaTHYECKOT0 aHaJIN3a; TeoMeTpus» 1o npodeccun «IloBap, KOHIUTEP»
MakcHUMasbHas yueOHas Harpy3ka oOy4aromuXcsi COCTaBIISIeT:

— 228 4acoB, U3 HUX ayuTOpHAas (00sM3aTeNbHAS) HArPYy3Ka 00 yJaIONIUX s, BKIIIOYast
MPAKTUYECKUE 3aHATUSA, — 228 4acoB.

Buj yueOHoi padboTnl KonauyecTBo yacoB
Aynutopnsie 3ausatus. Comeprkanue o0ydeHus

Beenenue 1

Pa3BuTHE IOHATHS O YHCIIC 10

Kophu, crenenu, Jorapupmbl 31

[ IpsiMble ¥ MIIOCKOCTH B MTPOCTPAHCTBE 20
KomOuHaTOpHKa 12
KoopanHAaThl 1 BEKTOPEI 20

(OCHOBBI TPUTOHOMETPHH 34

OyHKIMK U rpaduKn 20
MHOTOTpaHHUKH U KPYTJIbIE Tela 20

Havana mareMaTH4eCcKOTo aHaIn3a 22

HTerpant u ero npuMeHeHne 10

JJIEMEHTBI TEOPHUU BEPOSITHOCTEH M MaTeMaTHIeCKON 12

CTaTUCTUKU

'YpaBHEHHUS U HEPABEHCTBA 12

HToro 228
[IpomesxyTouHast aTTectanus B popme nudpepeHInpoBaHHOTO 3a4eTa, SK3aMeHa
Bcero 228




XapaKTepHCTI/IKa OCHOBHBIX BU10B y‘leﬁHOﬁ ACATEJIBHOCTH CTYACHTOB

Copep:xanue XapakTepuCTHKA OCHOBHBIX BU/I0B J1eITEIbHOCTH CTY/I€HTOB (HAa YPOBHE

00yueHus1 Y4eOHBIX JelicTBHiA)

Beenenue O3HaKOMJICHHE C POJIBIO MaTEMAaTUKU B HayKe, TEXHUKE, 3KOHOMUKE, B
MH()OPMALIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKOH AEATEITbHOCTH.
O3HaKoMJICHHE C LENSIMH U 3a1a4aMi U3Y4EHUsI MAaTeMaTHKH JIs1 OBJIaICHHS
npodeccueit CI1O

Anreopa

PasBuTne noHsaTHA O
qHCIIe

BrimonHenune apudmMeTndecKiX ASUCTBUIN HAJl YUCIAMH, COYeTas yCTHBIE U
MUCbMEHHBIC IPUEMBI.

Haxosxaenue npuOIMKeHHBIX 3HAUCHUH BETMYHH U MOTPEIIHOCTEH BHIYNCIICHUN
(abCoOMOTHOW M OTHOCUTENLHOM ); CPaBHEHHUE YNCIIOBBIX BBIPAXKCHUH.
Haxoxnenue ommoOoK B MpeoOpa3oBaHUSAX U BEIYUCIEHUSIX (OTHOCHUTCS KO BCEM
IIYHKTaM [IPOTPaMMbl)

Kopnu, crenenu,
JorapuQmel

O3HakOMJIEHHE C TIOHATHEM KOPHS N-i CTEeTeHn, CBOMCTBAMH paJUKaIOB U
[IpaBUJIaMU CPABHEHUS KOPHEH.

DopMynHpOBaHUE ONPEIECICHHS KOPHS U CBOICTB KOpHEW. Brruncienue u
CpaBHEHHE KOpHEH, BHITIOHEHNE NPUKUAKY 3Ha4eHus KopHsL. [IpeobpazoBanue
YHCIIOBBIX U OYKBEHHBIX BBIPAXKECHUH, CONICPKALINX PaTIUKabI.

Beinonnenue pacueToB 1o GpopMyiaM, COAePKALINM PaAUKaIbl, OCYILECTBIISAA
HE00X0IUMBbIE ITOJCTAHOBKH U peoOpa3oBanusi. OnpeneneHue paBHOCUILHOCTH
BBIPDAXKECHUH ¢ pajuKalaMy. Perenue uppauuoHAIbHBIX YPaBHEHU.
O3HaKOMJIEHHE C IOHATHEM CTETICHH C IEHCTBUTEIBHBIM IIOKA3aTENIEM.
HaxosxneHue 3Ha4eHUI CTETIEHH, UCTIONbB3YSI IPH HEOOXOJUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anuceiBaHUE KOPHS N-i CTENEHU B BHJIE CTETICHU C APOOHBIM MOKa3aTeieM u
Ha000pOT.

DopMyIIMpOBAHUE CBOMCTB cTeNEHEN. BoIunceHrne CTeTeHel ¢ palliOHaIbHbIM
[I0KAa3aTeJIeM, BBIIIOJHEHUE IPUKUIKY 3HAUEHUS CTENIEHH, CPABHEHUE CTEIIEHEN.
IIpeoGpa3oBanue YMCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAECPIKAILNX CTEIICHH,
MIPUMEHSA CBOMCTBA. Pemenne nokasarenbHbIX ypaBHEHUM. O3HaKOMIIEHHE C
IIPUMEHEHUEM KOPHEW U CTENEHEN IIPHU BBIYMCIIEHUN CPEIHUX, JICJIEHUU OTpE3Ka
B «30JI0TOM CE€YEHHH». Pelenne NpuKIaaHbIX 33,184 HA CJII0KHBIE TPOLEHTHI

[IpeobpazoBanue
anreOpanvecKux
BBIPAKCHUN

Brinonnenne npeoOpa3zoBaHuil BEIpaKeHUH, TpUMEHEHHE (GOPMYJI, CBSI3aHHBIX
CO CBOMCTBaMH crenenel u orapudmos. OnpeneneHue 001acTH JOMYCTHMBIX
3HAYEHU JorapruMuieckoro BepakeHus. Pemenne morapupMuuecKix
ypaBHEHUI

OCHOBBI TPUTOHOMETPHUH

OCHOBHbBIC TOHSTHS

Wzydenune pagraHHOTO METO/1a U3MEPEHHUS YTIIOB BPAIIEHUS U UX CBS3H C
rpamycHoi Mepoil. U3o00paskeHne yriioB BpalleHUs Ha OKPYKHOCTH,
COOTHECEHHE BEIMYUHBI YIJIa C €ro pacroyiokenneM. GopMyaupoBaHue
OTIpeIeNICHUI TPUTOHOMETPUIECKUX (PYHKIIUI ISl YTIIOB IIOBOPOTA U OCTPHIX
YTJIOB MIPSAMOYTOJIEHOTO TPEYTOJIbHHUKA M 00BSCHEHHE UX B3aMMOCBSI3U

OcHoBHBIE [IpumeHeHne OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIECTB JISI BRIYUCICHHS
TPUTOHOMETPUYECKHE 3HaYCHUH TPUTOHOMETPUYECKUX (HYHKLMH 110 OTHOW U3 HUX

TOXKJIECTBA

[IpeobpazoBanms Nzydenne ocHOBHBIX (hOPMYIT TPUTOHOMETPHUH: (POPMYITBI CIIOKEHUS, YABOCHUS,
MPOCTEUIITNX npeoOpa3oBaHus CyMMbl TPUTOHOMETPUYIECKUX (DYHKIIUH B TPOU3BEICHUE U
TPUTOHOMETPUYECKUX MIPOU3BEJICHHUS B CyMMY M IPUMEHEHHE TIPY BBIUMCIICHUH 3HAUYEHUS

BBIpaXECHUI

TPUTOHOMETPHUYCCKOI'O BEIPAXKCHUS U YIIPOLICHUS €TO.




O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPHUH TOUEK HAa €IMHUYHOU OKPYKHOCTHU U
MPUMEHEHHUE UX JUIS BBIBOJIA (POPMYIT IPUBEICHHS

IIpocreiimue
TPUTOHOMETPUIECKHE
YpaBHEHUS U
HEPABEHCTBA

Pemenue o hopMysiaM U TPUTOHOMETPUYECKOMY KPYTY MPOCTEHIIIMX
TPUTOHOMETPUIECKUX YPaBHEHHIA.

[Ipumenenne oOIMUX METOIOB PEIICHHUs] YpaBHEHUH (TIPUBEICHNE K IMHEHHOMY,
KBaJIpaTHOMY, METOJI Pa3IOKCHUS HA MHOKUTEIIH, 3aMEHBI TIEPEMEHHOMN) TIPU
pEIIeHNN TPUTOHOMETPUYECKUX yPaBHEHHH.

YMeHue oTMedaTs Ha KpyTre perieHns IPOCTEHIITNX TPUTOHOMETPHIECKUX
HEPaBEHCTB

ApKCUHYC, apKKOCHHYC,
ApKTaHI€HC yHcia

O3HaKOMJICHHE C TIOHSTHEM OOpPATHBIX TPUTOHOMETPUUECKUX (HYHKIIHUH.
W3yueHue onpeneneHuii apkCUHyca, apKKOCHHYca, apKTaHI'€HCa YUCia,
bopmynupoBaHHe UX, U300paKeHNE HA €ANHUYHON OKPYKHOCTH, IPUMEHEHUE
NIpY pelIeHUH YpaBHEHUH

@DYHKIUH, MX CBOICTBA U TPaPUKH

Oyukuuu. Ionstue o
HENPEPBIBHOCTH
¢byHKIIIH

O3HaKOMJICHHE C TIOHSATHEM MEPEMEHHOM, MpUMepamMy 3aBUCUMOCTEH MEX Ty
HepeMEHHBIMH.

O3HakoOMJICHHE C MTOHATHEM rpaduka, orpeaeIeHre MPHHAUICKHOCTH TOYKN
rpadpuky ¢pynkuun. Onpenenenue mo popmylie IpocTeriiel 3aBUCUMOCTH, BUAA
ee rpaduka. Breipakenue mo Gpopmye oIHOM mepeMeHHON Yepe3 ApyTHe.
O3HakoOMJICHHUE C oTpeeTieHneM QyHKINH, GopMyarpoBanue ero. Haxoxnenue
001acTH onpeiesieHusI U 00JacTH 3HaYeHUH QYHKINH

CpoiicTBa QyHKIUH.
I'padmaeckas
MHTEPIIPETALHS.
IIpumepst
(yHKIIMOHATBHBIX
3aBHCHUMOCTEH B
peanbHBIX Ipoleccax u
SIBJICHUSX

O3HaKOMJICHHE C PUMEPaMH (PYHKIIMOHAJIBLHBIX 3aBUCUMOCTEH B PeaIbHBIX
nporeccax U3 CMEXHBIX TUCLUIUINH.

O3HaKOMJICHHE C AOKA3aTEeIbHBIMU PACCYXKACHUSIMU HEKOTOPBIX CBOHCTB
JTMHEHHON W KBaJpaTHYHOH (DYHKIMH, TPOBEACHUE UCCIIEIOBAHNUS TMHEWHOMN,
KyCOYHO-JIMHEHHO!, TPOOHO-TMHEHHON U KBaAPATUIHON (PyHKITHI, TOCTpOCHNE
ux rpadukos. [loctpoenue n urenue rpaduxos dhyakmuii. MccnenqoBanne
GbyHKIUH.

Cocrapnenue BU10B (QYHKIMH 110 JAHHOMY YCIIOBHIO, PEIlIeHHE 3aa4 Ha
sKcTpeMyM. BeimonmHeHue nmpeodpazoBanuii rpadrka HyHKIHH

Ob6patHbie GyHKIUH

N3zyuyenne noHsTHs 00paTHOH QyHKIIMHU, ONpeeIeHne BUa U IIOCTPOEHHE
rpaduka oOpaTHOW QYHKIMH, HAXOXKIEHHE ee 00IacTH ONpelesIeH s U 00JacTu
3HaveHui. [IpuMeHeHne cBOWCTB (PYHKIMI TIPU HCCIICAOBAaHUN YPABHEHHH U
peLIeHNH 3a/1a4 Ha SKCTpeMyM. O3HaKOMJICHHE C IOHATHEM CIIOXKHON QyHKIMN

CTeneHHbIe,
NOKa3aTeNbHbIE,
JorapupMUIECKHe
TPUTOHOMETPUUYECKHE
GbyHKIUH.

Ob6parHsie
TPUTOHOMETPUYECKHE
GyHKIMH

Brruucnenne 3HaueHuid GyHKIUHN 10 3HAYEHUIO apTyMEeHTa.

OmnpeneneHue NOJIOKEHNS TOUKH Ha rpaduke 1o ee KOOpANHATaM U HAa00OPOT.
Hcnonp3oBanue cBOUCTB (pyHKIHIT 1S CpaBHEHHMSI 3HAYSHH CTETICHEH U
norapuMoB.

[Moctpoenne rpadMKoB CTENEHHBIX U Jorapugmudeckux GyHknui. Perenue
MOKA3aTeNbHBIX U JIOTapu(MHUUECKIX YPaBHEHUH 1 HEPABEHCTB IO U3BECTHBIM
ANTOPUTMAaM.

O3HaKOMJICHHE C TIOHSTHEM HEMPEPHIBHON MEPHOINIECKON (QYHKIINH,
(dopMynupoBaHHe CBOHCTB CHHYCa U KOCHHYCa, IOCTPOCHUE UX TPadHKOB.
O3HaKoMJICHHE C TIOHSATHEM rapMOHUYECKUX KOJIEOaHUH U IpUMepaMu
rapMOHHYECKUX KOJIeOaHHH JIJTsl OTIMCaHMS TIPOIIECCOB B PHU3HMKE U IPYTUX
001acTsX 3HaHUA.

O3HaKOMJICHHE C TIOHSTHEM Pa3pbIBHOM MEPUOIUIECKON (PYHKIIUH,
(opMynupoBaHHE CBOMCTB TAHTCHCA M KOTAHI'€HCA, IOCTPOCHUE UX TPaHKOB.
[MpuMeHeHue cBOMCTB QYHKIIHIA ISl CPAaBHEHUSI 3HAYEHU I TPUTOHOMETPHUIECKUX
(GyHKUMH, pelIeHns] TPUTOHOMETPUYECKUX YPaBHEHHH.

ITocTpoenue rpadukoB 00paTHBIX TPUTOHOMETPHUYECKUX (PYHKIMH U
ompezeneHue mo rpadukam ux CBOMCTB.

Brmmonnerne nmpeobpazoBanns rpadukoB




Hauyana MaTeMaTH4eCKOro aHaJInu3a

TTocnenoBaTenbHOCTH

O3HaKOMJIEHHE C TIOHATHEM YHCIIOBOH TOCIIE0BATEIHHOCTH, CIIOCOOaMu ee
3a/1aHusl, BBIYHCICHISIMH €€ YJICHOB.

O3HakoMIJICHHE C TOHATHEM Mpefiena MmociaenoBaTeabHocTi. O3HaKOMIIEHUE C
BBIYMCIIEHHEM CYMMBI OECKOHEYHOTO YHCIIOBOTO PsAa Ha IPUMEPE BEIYHUCICHUS
CyMMBI 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUIecKol porpeccuu. Pemenue 3amad
Ha TIpUMeHEeHHE (POPMYJTbI CyMMBI OSCKOHEUHO YOBIBAIOIICH T€OMETPUICCKOMH
MIPOrPECCUU

TIpousBoaHas u ee
MIpUMEHEHNE

O3HaKOMJICHHE C TIOHSATHEM IIPOU3BOIHOM.

N3zyuyenue u GopMyIMpOBaHHE €€ MEXaHUYECKOI0 M FEOMETPUYECKOTO CMBICIIA,
W3y4YeHHE allTOPUTMAa BBIYMCIICHHUS IPOU3BOAHON Ha MPUMEPE BHIYHCICHUS
MT'HOBEHHOW CKOPOCTH U YTIIOBOTO KOA((HUIEHTa KaCcaTeITFHOM!.

CocTraBiieHne ypaBHEHUS KacaTelbHOW B 00IIeM BH/IE.

YcBoenue npasuil AupdepeHIMPOBaHMs, TA0IUIBI TPOU3BOIHBIX
3IIeMEeHTapHBIX QyHKIMH, mpuMeHenue uia auddepennupoBanus QyHKINH,
COCTaBJICHHsI yPaBHEHUSI KacaTeIbHOM.

N3zyuyenne TeopeM 0 CBS3H CBOUCTB (PyHKIMU M TPOU3BOJHOM, (HOpMYIHPOBKa
Hux.

[IpoBenenre ¢ TOMOIIBIO TTPOU3BOIHOM HCCIeIOBaHMs (DYHKITUH, 3aTaHHON
(hopMyIToii.

YcTaHoBieHHE CBSI3U CBOMCTB QYHKIIUH U MIPOU3BOIHON IO MX rpadukam.
[IpumeHeHue MPOU3BOIHOM [T PELICHUS 3a/1a4 Ha HaX0KACHNUE HanOOJIbILEro,
HaMMEHBILET0 3HAYCHUS M Ha HAXOXKJCHUE SKCTPEMyMa

IlepBooOpa3zHas u
HHTErpa

O3HaKOMJICHHE C IMOHATHEM WHTErpajia u MepBoOOpa3HOM.

W3yuyenue npasuiia BEIYUCIECHUS IEPBOOOpa3HON 1 TeopeMbl HproToHa—

JleiibHuna.

Pemenwne 3a1a4q Ha CBsI3b IEPBOOOPA3HON U €€ TMPOU3BOTHON, BEIYUCICHUE
nepBOOOpa3HON ISt JAHHOW (DYHKIIUH.

Penrenue 3agay Ha MpUMEHEHHE MHTETPalia JIsl BBIYUCICHUS PHU3MUSCKUX
BEJIMYUH U IJIOIaAeH

YpaBHeHHs 4 HepaBeHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuil HepaBeHcTBa
Y CHCTEMBI HEPABEHCTB C
JIBYMS TIEPEMEHHBIMH

O3HaKOMJIEHHE C MPOCTEHIINMHU CBEACHUAMHU O KOPHAX alNre0panyecKux
YPAaBHEHUH, IOHATHUSMHU UCCIIENOBAaHUS YPABHEHUI U CUCTEM YpPaBHEHUH.
N3ydeHne Teopur paBHOCWIBHOCTH ypaBHEHU U e IpuMeHeHuns. [loBropenue
3aIlUCH PELICHUs CTaHIAPTHBIX YPaBHEHUH, IPUEMOB PE0Opa30BaHuUs
YPABHEHUH JUISI CBEJICHUS K CTAaHJAPTHOMY ypaBHEHUIO. Pemenue
palOHANBHBIX, UPPALIMOHAIIBHBIX, IOKA3aTENBHBIX U TPUTOHOMETPUYECKUX
YpaBHEHUH U CHCTEM.

Hcnonb3oBanue CBOKUCTB U rpaduKoB (pyHKIMN /IS pElICHHs] YPaBHEHHIH.
IloBTOpEHHE OCHOBHBIX MPUEMOB PELICHHS CUCTEM.

Pemenne ypaBHeHuUI ¢ NpUMEHEHHEM BCEX IPUEMOB (Pa3JIOKECHUS Ha
MHOHTEIH, BBEJICHHSI HOBBIX HEU3BECTHBIX, MOJICTAHOBKH, Tpaduyeckoro
METO/1a).

Pemenne cucreM ypaBHEHHH C IPUMEHEHUEM PAa3JIMUHBIX CIIOCOOOB.
O3HakoMJICHHE ¢ OOIIMMH BOTIPOCAMH PEIICHUS] HEPABEHCTB U MCIIOJIh30BaHUE
CBOWCTB M Tpa(uKOB QYHKIMI PH pEIIEHUH HEPABEHCTB.

Pemenne HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHUEM PA3JINYHbIX
CI0CO0OB.

IIpumMeHeHne MaTeMaTHYECKUX METO0B JUIsl PELIEHUS COAEPKATEIbHBIX 3a]1a4
U3 pa3IMYHbIX 00NacTel HayKH U NpakTHUKU. VIHTepnpeTupoBaHue pe3yabTaToB ¢
Y4ETOM pEeaJIbHBIX OTpaHUYEeHUHN

9J1eMeHTDI KOMﬁl/IHaTOpI/lKI/I, TCOPpHUH BepOHTHOCTeﬁ H CTATUCTUKHU




OCHOBHBIE ITIOHATHSA
KOMOWHATOPHUKH

Nzydenune npaBuia KOMOMHATOPUKY U IPUMEHEHUE TIPU PEIICHUH
KOMOWHATOPHBIX 3a/1ad.

Pemenne KOMOMHATOPHBIX 3a/1a4 METOIOM Tepedopa U 10 MpaBUITy YMHOKCHUS.
O3HaKOMJICHHE C MOHATHSIMH KOMOMHATOPUKHU: Pa3MEIICHUSIMH, COUCTaHUSIMH,
nepecTaHoBKamMu U hopMynaMu Ul uX BeIIucIeHust. OObICHEHUE U
npuMeHeHue GopMyIt JUTS BEIYHUCICHUS pa3MENeHHH, TEPECTAHOBOK U
COUCTAHWI MPH PEIICHUY 33]1a4.

O3znakomiieHue ¢ OuHoMoM HeroToHa u Tpeyronbaukom [lackans. Pemenue
MPaKTUYECKUX 33]1a4 C UCTOJIb30BAHUEM MTOHATUH W MPaBUI KOMOHMHATOPUKH

DJIEMEHTHI TCOPHH

Nzydenune KiraccnyecKoro onpeiesieHust BEpOATHOCTH, CBOUCTB BEPOSTHOCTH,

BEpOATHOCTEN TEOPEMBI O CyMME BEPOSITHOCTEH.
PaccMoTpenue npuMepoB BeIYKCIEHUS BEPOSITHOCTEH. Perenre 3agaq Ha
BBEIYHCIICHUE BEPOSTHOCTEH COOBITHI
IIpencraBnenne O3HaKOMJIEHHE C MPEACTABICHUEM YHCIOBBIX JAHHBIX M UX XapaKTePUCTHKAMI.
JTAHHBIX Pemenne npakTHYecKuX 3a7a4 Ha 00pa0OTKY YUCIIOBBIX JIAHHBIX, BBIYHCIICHUC
(TabmuIIEI, HX XapaKTePUCTHK
Juarpammel,
rpadpuKm)
I'eomerpus
IIpsiMbIE U IIJIOCKOCTH B DopMynMpOBKA U IPUBEICHUE 10KA3ATENIBCTB IPU3HAKOB B3aUMHOIO
MPOCTPAHCTBE pacmoIoKeHHs MPSIMBIX U TIOCKOCTel. Pacmo3HaBaHue Ha depTexax U MOJEISIX

Pa3IMYHBIX CITy4acB B3AaUMHOTO PACTIONIOKEHNUS IPAMBIX U INTOCKOCTEH,
apryMEHTUPOBAHME CBOUX CyXAcHUI. DOpMyIMpOBaHUE ONPEACICHNH,
MIPU3HAKOB U CBOMCTB MapauIeIbHBIX U NEPIEHANKYISIPHBIX IITOCKOCTEH,
JIByTPAHHBIX W JINHEHHBIX YTJI0B. BEINOIHEHNE TOCTPOEHHS YTIIOB MEXITY
IPSAMBIMH, NIPSIMOM U IUIOCKOCTBIO, MEXKY TUIOCKOCTSIMU I10 OITUCAHUIO,
pacIo3HaBaHHUE UX HA MOJEIISX.

[IpuMeHeHne NPU3HAKOB U CBOMCTB PACIOIOKEHUS MPSIMBIX U IUNIOCKOCTEH IpH
peluIeHuy 3aaay.

N300paxkeHne Ha pUCYHKaX U KOHCTPYUPOBAHKE HAa MOAETSAX MEPIEHANKYISIPOB
Y HAKJIOHHBIX K IJIOCKOCTH, IPSIMBIX, TAPAJIENBHBIX INIOCKOCTEH, YTIIOB MEXAY
NPSAMOM U MJIOCKOCTBIO0 M 000CHOBAaHHUE ITOCTPOCHHUSI.

3a]a4 Ha BBIYUCIIEHUE TEOMETPUYECKUX BeIHUnH. ONMUChIBAHNE PACCTOSHUS OT
TOYKH 0 IJIOCKOCTH, OT HPSIMOM 10 TNIOCKOCTH, MEKIY IIJIOCKOCTSIMH, MEKLY
CKPELIMBAIOLIMMUCS NMPSIMBIMH, MEXKLY IPOU3BOJIBHBIMU GUTypaMu B
IIPOCTPAHCTBE.

DopMyIHpOBaHHE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PacCTOSHUAX (TeopeM
CYLIECTBOBAHUS, CBOMCTBA).

N300paxkeHne Ha 4epTexax U MOAEISIX PacCTOSIHUS K 000CHOBaHUE CBOMX
cyxxaenuid. OmnpesieieHne 1 BEIYUCIIEHNE PACCTOSHUHN B MPOCTPAHCTBE.
[Ipumenenue GopmMys U TEOpEM IIAHUMETPHHU AJIsI PEILICHUS 3a1a4.
O3HaKOMJIEHHE C MOHATHEM NapajuIeIbHOTO IPOEKTUPOBAHUS U €TO
cBoiicTBaMu. @OpMYJIHMPOBAHUE TEOPEMBI O TUIOIAIM OPTOrOHAIBHON IPOEKINU
MHOT'OyTOJIbHUKA.

IIpumenenue Teopun A1 0O0CHOBaHUS TIOCTPOSHHUI U BHIYNCIICHHH.
ApryMeHTHPOBaHNE CBOUX CYKJIEHUI 0 B3aUMHOM PACIIOJIOKEHUU
MPOCTPAHCTBEHHBIX QUTYD




Tena v MOBEpXHOCTHU
BpaITCHUS

(O3HaKOMJICHHE C BHJIaMU TeJ BpalieHus, GOpMYyITUPOBAHUE UX ONPEICIICHUN 1
CBOMCTB.

DopMyTHpPOBAHNE TEOPEM O CEUCHUH IIapa IUIOCKOCTHIO U TIIOCKOCTH,
KacaTeJbHOMH K cepe.

XapakTepuCTHKa ¥ U300pKCHUE Tell BPALICHHUS, UX Pa3BEPTKH, CCUCHUSI.
Pemienue 3a1ay Ha NOCTPOCHUE CEUEHUM, BBIYMCIICHHUE JUIMH, PACCTOSHUMN, YTJIOB,
riowmaneil. IlpoBeaeHne noka3aTeNbHbIX PACCyKICHUN IPU PELICHUH 3a/1a4.
[IpuMeHeHne CBOMCTB CUMMETPUH P PEIICHUY 3a]1a4 Ha Teja BPAIlCHUs,
KOMOWHAIIHIO TEI.

300pakeHre OCHOBHBIX KPYTJIBIX TEN U BHIIOJIHEHUE PUCYHKA MO YCIOBHIO
3aga4u

HSMCpeHI/Iﬂ B I€OMCTpHUHU

O3HaKOMJICHHE C TIOHSATHAMHU IJIOMIAN U 00beMa, aKCHOMaMHU M CBOMCTBaMH.
Pemienne 3a1a4 Ha BRIYUCIIEHHUE IJIOMAIEH TUNTIOCKUX (DUTYD C IPUMEHEHHEM
COOTBETCTBYIONINX (hOpMyI U (PaKTOB U3 IUTAHUMETPUH. 3ydeHne Teopem o
BBIYUCIICHUH 00bEMOB IPOCTPAHCTBEHHBIX TEJl, pellICHHE 3a1a4 Ha TPUMEHEHHE
(opmyn BerumciaeHus: 00beMoB. M3yuenue GopMyn 11 BEIYUCICHHUS TUTOLIaAeH
MMOBEPXHOCTEH MHOTOTPAHHUKOB U TeJ BpamieHrs1. O3HaKOMIIEHHE C METOZOM
BBIYMCIICHHS TUTOMIA TN IIOBEPXHOCTH ceprl. Pemrenne 3a1ay Ha BEIYHCICHNE
MJ10111a,1el MOBEPXHOCTHU MPOCTPAHCTBEHHBIX TET

KoopauHathl 1 BEKTOPHI

O3HaKOMJICHHE C IOHATHEM BeKTopa. M3yueHne nexkapToBOil CHCTEMBI KOOPIMHAT,
B IIPOCTPAHCTBE, MOCTPOCHHE IO 3aJaHHBIM KOOPAHMHATaM TOYEK M IIOCKOCTEH,
HaXOKACHUE KOOpAWHAT TodeK. HaxoxkIeHHe ypaBHEHUH OKpY>KHOCTH, CQephl,
[JIOCKOCTH. BBIYMCIIEHHE PACCTOSSHUNA MEXy TOUYKaMHU.

3ydeHne CBOWCTB BEKTOPHBIX BEIWYMH, IPAaBHI pPa3loXKEHHA BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABWI HAXOXKICHHA KOOpPAWMHAT BEKTOpa B
[IPOCTPAHCTBE, IPABWII JEHCTBUI C BEKTOPAMM, 3alaHHBIMU KOOpAUHATaAMMU.
[IpuMeHeHne Teopuu MpHU PELICHUH 3a]ad Ha NEUCTBUs ¢ BeKTOpamu. M3ydeHue
CKAISIPHOTO TNPOM3BEACHUS BEKTOPOB, BEKTOPHOTO YpaBHEHHS TMpPSAMOH N
[JI0CKOCTH. [IpuMeHeHne TeopuM NpU PELIEHUN 3a]a4 Ha JEHCTBUS C BEKTOpaMH,
KOOpILHHaTHLIﬁ METOJ, IPUMCHCHNUEC BCKTOPOB JIA BBIYMUCIICHUA BCIIMYMUH YIJIOB U
[paccTOsIHUI.

O3HaKOMJIEHUE € JOKA3aTeIbCTBAMHU TEOPEM CTEPEOMETPUU O B3aUMHOM

ACIIOJIOKCHUHU NIPAMBIX U MJIOCKOCTEH ¢ MCIIOJIb30BaHUEM BCKTOpPOB




Y4eOHO-MeToANYeCKOe H MaTePHAJIbHO-TEXHHYECKOe o0ecredeHue NporpaMmbl yueOHOM

AUCHUILINHBI «MaTeMaTHKa: ajarefpa U Ha4aJa aHAJIN3a, TeOMeTPHUsD)

OcBoenue nmporpamMmbl y4eOHOU AUCIUILITUHBL «MateMaTrka: aareopa 1 Hadajia
MaTeMaTHYECKOTr0 aHain3a; reomeTpus» ocymectrisiercs B ' BITOY PX I1Y-15 B yue6HOM
KaOMHETe MaTeMaTUKH, B KOTOPOM UMEETCSl BO3MOKHOCTh 00ECTIeUYUTh 00YyJatoMCs
cBOOOAHBIN H0CTYyN B IHTEpHET BO BpeMsi yueOHOI0 3aHATHS U B NIEPHUOJ] BHE yUeOHOM
JESTENIbHOCTH.

Kabunetr MaTeMaTHKy OCHAIIICH TUIIOBBIM 000pYyI0BaHUEM, YyUeOHOH MeOEIIbIo 1
cpeAcTBaMu O0y4eHHs, TOCTATOYHBIMH JUISI BBHITIOJTHEHUS! TPEOOBaHUN K YPOBHIO MOJITOTOBKH
oOyJaronuxcs.

B kabunere nmeercst 0060pynoBaHHe, IOCPEACTBOM KOTOPOTO YYACTHUKHA 00Pa30BaTEILHOTO

mpolecca MOr'yT IPOCMaTPUBATh BU3YaIbHYIO HH(OPMALIKIO 10 MaTeMaTUKE, CO3/1aBaTh

NPE3CHTAINH, BUICOMATEPUAIIbI, HHBIC JTOKYMEHTHI.

B coctaB yueGHO-METOIUYECKOTO U MAaTEPUATILHO-TEXHUUECKOTO 00eCIeueHusl POrpaMMBI
yueOHOI muctuIInabl «Marematuka: anredpa u Hadaia MaTeMaTHYECKOTo aHAIIN3a;
TEOMETPHUSI» BXOJIAT:

* HarJIsAHbBIE TOCOOUS (KOMIUIEKTHI Y4€OHBIX TaOJIHII, TUIAKaTOB, TOPTPETOB BHIAIOIINXCS
YUEHBIX - MATEMaTUKOB U JIp.);

* nH(HOPMAITMOHHO-KOMMYHHUKATUBHBIC CPE/ICTBA;

* KOMILJIEKT TEXHUYECKOW JJOKYMEHTAI[MH, B TOM YHCJIE MAacIopTa Ha Cpe/icTBa 00ydeHus,

MHCTPYKIIMH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€301MacHOCTH;

* OuOMOoTEeUHBIN (HOH/I.

Hcnonb3yemas aureparypa

st o6yqaromumxcs

OCHOBHBIE HCTOYHUKH:

1. Anumos L. A. u p. Matemartuka: anrebpa v Hayajla MaTEMaTHYECKOTO aHallu3a, TeOMETPHUSL.
Anrebpa 1 Hauaia MaTeMaTHYECKOro aHanu3a (0a30BbId U yriryOneHHbIH ypoBHH). 1 0—11
KJIACCBhI.

— M., 2014.

2. Aranacsu JI.C., byry3oB B. ®@., Kagomues C.b. u np. Matemaruka: anreOpa u Hadyana
MaTemMaThueckoro aHanusa. ['eomerpus. ['eomerpus (6a30Bbli U yriyOJIeHHBIH YPOBHH).
10—11 xmaccel. — M., 2014.

JlonoTHUTEIbHBIE HCTOYHHUKH:

1. baimmakoB M.M. MaTtemartuka: yd4eOHUK AJIS CTYl. YUPEXKICHUNA cpe.npod. oOpazoBaHUs. —
M., 2014.

WuTepHeT-pecypcebl

1. www. fcior. edu. ru (MupopmaImoHHble, TPEHUPOBOYHBIC M KOHTPOJIbHBIE MAaTePHAJIbI).

2. www.school-collection.edu.ru (Enunas xoyutekius upoBbIX 00pa30BaTEIbHBIX PECYPCOB).

VY4eOHoe u3nanue



http://www.school-collection.edu.ru/

TemaTnueckui NJIAH U COAEPKAHNE Y4eOHON AUCHUIITMHBI

€CTEeCTBEHHOHAYYHbII Npophuiib

HaumenoBanue | Copep:xaHue yueOHOro marepuaJjia Oo0bem dopma
pa3ziesioB 4yacos KOHTPOJIA
(KoJIM4YeCTBO
4acoB)
1 KYPC
BBE/IEHUE 1 OpoHTaIBHBIN OIIPOC
Pa3zBurtue Llenbie U panioOHAIBHBIC YHCIIA 3 Cawm. pabota
NOHATHS 0 Yncae | JleiicTBUTENbHBIC YUCIIa 2 Cam. pabora
10 YACOB [TpuGm>xE€HHBIC BEIYUCICHUS 2 Cam. pabora
[TpubmmxEHHOE 3HAYCHNUE BETUYNHBI 2 Cam. pabora
Y TIOTPEITHOCTH TPUOIIKEHHIHA
KonTponbnas padora 1
Kopenb n—oli crenenu u3 uncia
KopHuu, crenenu u 2 Tecr
Jorapupmsl HppaunoHaibHble ypaBHEHUS 2 [TpakTnu. pabota
31 yac WppanmonanbHble HepaBeHCTBA 2 [TpakTuu. pabota
Crenenu c pauMOHAIbHBIMU 1 Cam. pabora
MOKa3aTeJsIMHU U MX CBOWCTBA
Crenesu C JNEUCTBUTEIILHBEIMU 1 Cam. pabora
MOKa3aTeIsIMH
[TokazaTenpHas byHKI1IWMSA, eé 2 Cam. pabora
CBOWCTBA U TpaduK
ToxnecTBeHHbIE  MpeoOpa3oBaHUS 1 [TpakTuy. pabora
MOKa3aTeIbHBIX BEIPAKEHUH
Pemenue nmoka3arenbHbIX YpaBHEHUN 2 [TpakTuu. padota
Pemenue NIOKa3aTelbHbIX 2 [TpakTny. pabora
HEPaBEHCTB
Cucrembl NIOKa3aTelbHbIX 1 ITpakTny. pabora
YpaBHEHUU
KonTponbhas padota 1
Jlorapdwm uucna 2 Cawm. pabota
OcHOBHbIE CBOICTBa JI0rapu(pMOB 2 TecT
JlecATUUHBIN JTorapudm 1 TECT
Hatypanbuslit torapupm 1 TECT
Jlorapudmmueckast QyHKIus, €€ 2 Cawm. pabora
CBOICTBa U TpaduK
Pemenue norapupmMudeckux 2 [TpakTny. pabora
ypaBHEHUH
Pemenue norapupmMudeckux 2 [TpakTny. pabora
HEPaBEHCTB
ToxnaecTBeHHbIe TpeoOpa3zoBaHUs 1 [IpakTuy. pabota

Jorapu(pMUUECKUX BhIpAXKEHUN




KonrtponsHas pabora 1
IIpsimMble u [TapannensHble TIpSIMBIE B 1 Cam. pabora
IVIOCKOCTH B 1IPOCTPAHCTBE
NpoCTpancTBe [Tpu3Hak napamienbHOCTH IPSMBIX 1 Cawm. pabora
20 yacoB [Ipu3Hak napajienbHOCTH MPSAMOHN U 1 @®poHT. onpoc
IJIOCKOCTH
[Ipu3Hak napamuieabHOCTU 1 Cam. pabora
IIJIOCKOCTEN
CaoiicTBa napauienbHOCTH 1 WNuna. onpoc
IIJIOCKOCTEN
N3006paskeHne MpOCTPaHCTBEHHBIX 1 Cam. pabora
(buryp Ha II0CKOCTH
Pemenue 3amau ITpakTny. pabora
KonrponsHas pabora
[leprienAuKyNApHBIE IPSIMBIC B 1 ®poHT. onpoc
IIPOCTPAHCTBE
[Ipu3HaK neprnesauKyIsIpHOCTH 1 ®poHT. onpoc
IIPSIMOM U TNIOCKOCTH
CBoiicTBa nepneHIMKYISIPHOCTH 1 Wup. onpoc
PSIMOI M TUIOCKOCTH
[leprieHauKyNIAp U HAKIOHHAS K 1 @poHT. onpoc
IJI0OCKOCTH
Teopema o TpEX NMepreHAUKyIIpax 1 Nuna. onpoc
[Ipu3Hak neprneHuKyIspHOCTH 2 Cam. pabora
IIJIOCKOCTEN
CaolicTBa napamieabHOCTH U 2 Cam. pabora
NEePIEHANKYIIIPHOCTH IIIOCKOCTEH
Pemenue 3anau 2 [TpakTuu. pabota
KonTtponsHas pabora 1
DJIeMeHThI OcHOBHbIE OHATHSA KOMOMHATOPUKHU 2 @poHT. onpoc
KOMOMHaTOpUKM | 33/1a4U HA MOACUYET YnCiIa 2 [TpakTuu. padota
12 yacos pa3MeIlEeHN, TepEeCTaHOBOK,
COYETaHUM.
Pemenue 3anau Ha nepeGop 2 ITpakTny. pabora
BapHaHTOB.
®opmyna 6bunoma HeroToHa. 2 Cawm. pabota
CaoiicTBa OMHOMHHAJIBHBIX 2 Cam. pabora
K03 (HULINEHTOB.
Tpeyronsuuk Iackains 1 TECT
KonrtponbHas pabora 1
Koopaunarel m | J[ekapTOBBI KOOPAMHATHI B 2 Cam. pabora
BEKTOPBI MIPOCTPAHCTBE
20 yacoB PaccrosiHre Mex 1y TOUKaMu. 1 Cam. pabora
Koopaunats! cepennssl oTpe3ka
VYT0os1 MEXY CKpPELIMBAOIIUMUCS 1 @DpoHT. onpoc

MpsAMBIMHA




Yroia Mexay IpsMOH U IUIOCKOCTBIO 1 Cawm. pabota
Yroia Mexay II0CKOCTSIMU 1 WNun. onpoc
Bekrtopsl B mpocTpaHcTBe 2 Cam. pabota
KoopanHaTsl BEKTOPOB 2 ITpakTny. pabora
Monynb BeKTOpa 2 Cam. pabora
JleficTBUs HAJl BEKTOPAMU B 2 ®poHT. onpoc
IIPOCTPAHCTBE
Paznoxxenue Bexropa no 2 @poHT. onpoc
HalpaBJICHUAM
[Ipoeknus BekTOpa Ha OCh 1 WNuna. onpoc
CkaisipHO€E ITPOU3BEIEHNE BEKTOPOB 2 @poHT. onpoc
KonrponsHas pabora 1
OcHOBBI PanunanHoe n3MepeHue yrios. 2 Cam. pabora
TPUTOHOMETPUM | BpamaTenbHoe IBHKEHUE 1 ITpakTny. pabora
34 yaca CuHyc, KOCHHYC, TAHTCHC U 1 Cam. paboTta
KOTaHI'€HC IIPOU3BOJILHOIO yria
3HaKU TPUTOHOMETPUYECKHUX 1 Cam. pabora
byHKIUH
CooTHolIeHne MEeXay 2 ®poHT. onpoc
TPUTOHOMETPUUECKUMH (DYHKIUSIMU
OJTHOT'O apryMeHTa.
@DopMyITbl TPUBEICHHS 2 Cam. pabora
CuHyc, KOCUHYC, TAHT€HC YIJIOB O U 1 WNuna. onpoc
—qL.
@opMyJIbl CII0KEHUS U CIEJICTBUS U3 1 Cawm. pabota
HUX
CuHyc ¥ KOCHHYC JIBOMHOTO yria 2 ITpakTny. pabora
[IpumeHeHne TPUrOHOMETPUUYECKUX 2 Cam. pabora
(opMyI1 B BEIUMCIIEHUSX
[TpuMeHeHne TPUTOHOMETPUIECKUX 2 Cawm. pabota
(bopMyI1 B TOXKAECTBEHHBIX
npeoOpa3oBaHMIX
KonTponbnas padora 1 @poHT. onpoc
ApKCHHYC, apKKOCHHYC U 2 Cawm. pabota
apKTaHTe€HC Yuclia
[Ipocrelimye TPUrOHOMETPUUECKHE 4 [TpakTuy. pabota
ypaBHEHHUS
Pemenne TpuroHoMeTpruuecKux 6 [IpakTuy. pabota
YpaBHEHUI
Pemrenne TpuroHoMeTpudecKux 2 [IpakTuy. pabota
CUCTEM ypaBHEHUI
KontponbHas pabora 1
2 KYPC
DyHKIHHT, UX Oynkiuu. O61acTh ONpeAeTIeHUs U 1 Cawm. pabora




CBOJCTBA

MHO>KECTBO 3HAYECHUU.

U rpauKu I'padpux ¢pynkuuu. [Tocrpoenue 1 [TpakTuy. pabora
16 yacos rpaduKoB QyHKIIHH
CaoiicTBa (pyHKITUN Cam. pabora
[TpomexxyTKu BO3pacTaHUs U Cawm. pabota
yObIBaHUS ()YHKIIMH, HAUOOJIBIIIEE U
HauMEHbLIee 3HAaYECHUS.
Touku 3KCTpEeMymMa 1 ®poHT. onpoc
Oo6patnbie ¢pyakiuu. ['padux 2 Cam. pabora
oOpaTHO! (yHKIIUH.
Apudmernieckue ornepannuu Haj 2 WNun. onpoc
GyHKIUSMU.
CpoiicTBa 1 rpaduK Moka3areabHON 1 Cam. pabora
byHKIHH
CoiicTBa 1 rpaduk 1 [IpakTuu. pabota
norapupMUIecKor QyHKIHH
CoiicTBa u rpauk 2 Cawm. pabota
TPUTOHOMETPHUECKUX (DYyHKIIUNA
[IpeobpazoBanus rpaduxos 1 Cam. pabora
KontponbHas pabota 1
Mmuororpannuku | J[ByrpaHHsiii yroiu 1 Cam. pabora
14 yacos TpéXxrpaHHblii 1 MHOIOTPAHHBINA YTOJI 1 [IpakTuu. pabota
Mpmuororpanauku. [Ipuzma 1 Cam. pabora
N306paxkeHne Mpu3Mbl U IOCTPOCHHE 1 Cam. pabota
e€ ceueHui
[Tapamnenenunen. LienTpanbHas 1 @®poHT. onpoc
CUMMETpHS Napajuiesienuresa
[IpssMoyronbHBIN apasuienenunes 1 Cam. pabora
IMupamupa. Ilocrpoenue nupamusl 1 WNun. onpoc
U €€ IUIOCKUX CeYEHUN
¥YceuéHHas nupaMua 1 Cawm. pabota
[IpaBunbHas nupamuia 1 [IpakTuu. pabota
[IpaBuiibHBIE MHOTOTPAHHUKH 2 Cam. pabora
Pemenue 3amau 2 Cawm. pabota
KonTtponbHas pabora 1
Tenan Hunuuap. Ceyenne muIMHIpa 1 Cam. pabora
MOBEPXHOCTH TUTOCKOCTSIMHU
BpalIeHus BokoBast moOBepXHOCTh LMIIMHAPA 1 [TpakTny. pabora
10 yacos Konyc. Ceuenne konyca 1 Cawm. pabota
TUIOCKOCTSIMHU
BbokoBasi moBepxHOCTh KOHYCa 1 Cam. pabora
[ap. Ceuenue mapa miI0CKOCTbIO 1 @®poHT. onpoc
[Tepeceuenue nByx chep 1 Cam. pabora
Briucansble 1 onucaHHbIe 1 Wuna. ompoc




MHOT'OrpaHHUKHA

Pemenue 3anau 2 Cawm. pabota
KonrponsHas pabora 1
Hauana ITocnenoBarensHOCTH. CIIOCOOBI 1 Cam. pabora
MaTeMATHYEeCKOT | 33/1aHUs [10CIIeA0BATEIbHOCTEH.
0 aHAJIU3a CymmupoBaHue 1 [TpakTu4. pabota
24 yaca IIOCJIEI0BATEIbHOCTEN
Beckoneuno yOsiBaromas 1 Cam. pabota
reoOMeTpPHUECKas IPOrpeccus u eé
CyMMa
[TonsiTHE O MPOM3BOIHOM 1 Cam. pabora
[IpaBuia BeIYMCIEHUS TPOU3BOTHOM 1 ®poHT. onpoc
[TpousBoanas GyHKUIMU BUIA Y = 1 Cawm. pabota
f(kx + b)
[Tpou3BOIHBIE TPUTOHOMETPUUYECKUX 1 Wup. onpoc
byHKIUH
Tabnuia mpou3BOIHBIX 1 Cam. pabora
AIEMEHTAPHBIX (PYHKIIHMA
I'eomeTpuueckuii cMbIca 1 Cam. pabora
MPOU3BOAHOMN
MexXaHU4YeCKH CMBICI IPOU3BOTHON 1 [IpakTuu. padota
[Tpu3nak Bozpactanus (yObIBaHUS) 1 Cam. pabora
byHKIIUN
MakcuMyMBbl 1 MUHUMYMBI 1 Cam. pabora
IIpuMeneHne MPOU3BOTHON K 1 @poHT. onpoc
UCCIIEIOBAaHUIO (PYHKIIUHU U
noctpoeHue e€ rpaduka
HaulGonbiiee u HanMeHblIIee 1 Cam. pabora
3HaYeHUe PYHKIHUU
KonTponbnas padota 1 Wup. onpoc
Omnpenenenue nepBoodopazHOi 2 Cam. pabota
OcHOBHOE CBOHCTBO EPBOOOPA3HOI 2 [TpakTny. pabora
[Tpocreiime npaBuiIa HaX0XKJICHHS 2 Cawm. pabota
epBOOOpPa3HOit
[Ino1mans KpUBOJIMHEHHON TPANELIUU Cawm. pabota
KonTponbnas padbota
N3mepenus B [Tonstue 06bpéMa. OOBEM 1 Cam. pabora
reoMeTpuM NPSIMOYTOJIBHOTO Mapajuiesenumneia
12 yacoB OO0BEM HAKITIOHHOTO 1 [TpakTu4. pabota
napaiesenumnena
O06BbEM PU3MBI 1 Cam. pabora
O6bEM upaMuIbl 1 Cam. pabora
O0BEM yceu€HHOM MUpaMuIbl 1 @poHT. onpoc
KonrtponsHas pabora 1 Cawm. pabota




O0BEM nuaMHIpa 1 Wup. onpoc
O0BEM yceu€HHOTO KOHYyCa 1 Cam. pabora
Pemrenue 3amau 1 [TpakTu4. pabota
O06BEM mapa 1 Cam. pabora
O0BEM IapoOBOTO CErMEHTa U 1 Cam. pabora
CEeKTopa
[Tnomans chepsl 1 TEeCT
Pemrenue 3amau 1 [TpakTu4. pabota
KontponsHas pabora 1
DJIeMEeHTBI CoObbITHE, BEpOSITHOCTH COOBITHUS 4 Cam. pabora
TeoOpHuH CnoxxeHue 1 yMHOXKEHUE 4 [TpakTu4. pabota
BEPOSITHOCTEH U | BEPOSTHOCTEH
MaTreMaTH4eckou | [IpencraBiieHue TaHHBIX (TAOIUIB, 3 Cam. pabora
CTATUCTHKHU IMarpaMMbl, Tpadukm)
12 yacos KonTtponsHas paboTa 1
YpaBHeHus u PaBHOCHIIBHOCTH ypaBHEHUN 1 Cam. pabora
HEpPaBeHCTBAa OO6mre MEeTOoIbI pelieHusl ypaBHEHU N 1 [IpakTuu. padota
12 yacos PannonanbHble ypaBHEHUSI 1 Cam. pabora
PannonanbHble HepaBeHCTBa 1 Cam. pabora
Cucremsl pallMOHAIbHBIX YPaBHEHUM 1 Cam. pabora
Pemenne TpuroHoMeTpuuecKux 1 Cam. pabora
YpaBHEHUU
Pemrenne TpuroHoMeTpu4eCKuX 1 [IpakTuu. pabota
HEPaBEHCTB
CucreMbl TPUTOHOMETPHUYECKUX 1 Cam. pabora
ypaBHEHUH
WppaunoHanbHble ypaBHEHUS 1 Cawm. pabota
Cucrembl HppalliOHATBHBIX 1 @poHT. onpoc
YpaBHEHUU
Pemenue nokasareabHbIX ypaBHEHUI 1 Cam. pabora
Pemenue nokazaTenbHbIX 1 Wuna. ompoc
HEpaBEHCTB
CucTeMsbl oKa3aTeNbHbIX YPaBHEHUN 1 Cawm. pabota
Pemenue norapudmuueckux 1 [IpakTuu. pabota
YpaBHEHUU
Pemenue norapudmuueckux 1 Cam. pabora
HEPaBEHCTB
Cuctemsl norapupMUUECcKux 1 Cawm. pabota
ypaBHEHUH
HroroBast KOHTpOJIbHAS paboTa 2







