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1. HACIIOPT PABOYEI ITPOT'PAMMBI YYEBHOM TUCIHUILIAHBI
MATEMATHUKA

1.1. OO0aacTb NpUMeHeHHUsI MPOrPaAMMbI

Pabouas mporpamma obmeoOpa3oBarenbHON yueOHONH MUCIHUIUIMHBI « MaTeMaTHKay SBIISETCS
YacTbIO IPOrpaMMbl MOATOTOBKHM CIELMANMCTOB cpenHero 3seHa B coorserctBuu ¢ @I'OC CIIO no
cneruanbHocTH 20.02.04 TlokapHasi 6€30MaCHOCTD, B TIPeeIax OCBOCHUSI OCHOBHOH MmpodeccroHalb-
HOU oOpasoBarenpHON mporpammel CITIO Ha 0a3ze oCHOBHOro oOInero oOpa3oOBaHUs MPH MOATOTOBKE
CIELIUAIMCTOB CPEHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoee TpeboBanmii ®I'OC cpemnnero oOmero obOpa3oBaHus,
NPEIbSIBISIEMbBIX K CTPYKTYPE, CONEPIKAHUIO U Pe3ysibTaTaM OCBOEHHsI yueOHOM AucuIuinHb «MaTtema-
THUKa», B COOTBETCTBUU C PeKOMeHmaIusIMu MO OPTaHU3all|K MTONyYeHHs CpeaHero ooero oopasona-
HUSI B IIpeiesiaX OCBOCHUS 00pa30oBaTeIbHBIX MPOTPAMM CPEAHErO MpoheCCHOHANIBHOTO 00pa30BaHuUs Ha
0a3e ocHOBHOTrO 00mIero odpa3oBaHus ¢ y4eToM TpeboBaHmii (eaepaTbHbIX rOCyIapCTBEHHBIX 00pa3o-
BATEJIbHBIX CTAHJAPTOB U MOJYYaeMO MpodecCun WK CHEeLHAIbHOCTH CPEeIHEro NpodecCHOHATBHOTO
obpasoBanus (muckmo JlemapraMeHTa rocyqapCTBEHHON MONUTHKU B cepe MOArOTOBKH paboumx Kaj-
pos u JAITO MunobpHayku Poccun ot 17.03.2015 Ne 06-259), ¢ yauerom [Ipumeproii ocHOBHOIT 0Opa3zo-
BaTEJIBHON MPOrpaMMBbI cpenHero obmero odpaszoBanus, oM0OpeHHON pemeHueM ¢eaepasbHOro y4ueo-
HO-METOUYECKOT0 00BbeuHEHUs 10 001eMy oOpa3oBaHuiO (POTOKO OT 28 urorst 2016 r. Ne 2/16-3).

MaremMaTuka siBisieTcss (yHIAMEHTAIbHOH 001meo0pa3oBaTeIbHON MUCITUTUIMHON CO CIIOXKHB-
[IIMMCS] YCTOHYHMBBIM COIEPIKaHHEM U OOIUMU TPeOOBAHUAMH K TIOJATOTOBKE O0YYarOIUXCS.

B mpodeccuonanbHpIx 00pa3oBaTENbHBIX OPraHU3ALMAX, PEATUIYIOIIUX O0pa30BATEIBHYIO
nporpaMmy cpenHero obmero odpasosanus B npenenax ocsoeHust OITOIT CITIO na 6a3e ocHOBHOrO
o0mero oOpa3oBaHMs, M3YYEHHE MAaTEMATUKH UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT HPOduis
npo¢heCCHOHATBEHOTO 00pa30BaHUSI.

OO1ue nenu u3ydeHusi MaTEMAaTHKU TPAIUIIMOHHO PEANTU3YIOTCS B Y€ThIPEX HATPABIEHUSX |

1) oOmee npeacTaBieHre 00 UIEsIX U METONAX MAaTEMATUKH,

2) HHTENJIEKTyalIbHOE Pa3BUTUE,

3) OBJaaeHHE HEOOX OMMMBIMU KOHKPETHBIMHU 3HAHUSIMH M YMEHUSMU,

4) BOCIHMTATEJIbHOE BO3JICHCTBHE.

[Ipodunuzanus uenell MareMaTndeckoro oOpa3oBaHUs OTpPakaeTcs Ha BBHIOOpPE MPHUOPHUTE-
TOB B OpraHU3alUH yueOHOU NeATeTbHOCTH OOYYaIIUXCs, a MMEHHO MPeayCMaTPUBAETCS yCUle-
HUE U paclIUpeHHe MPUKJIATHOTO XapaKkTepa U3ydYeHHs] MaTEMATHKU, IPEUMYIIIECTBEHHON OpHeHTa-
[[MU Ha aJTOPUTMUYECKHI CTHIIb MO3HABATEIbHOMN A€ TEIHPHOCTH.

H3yuyeHne mMareMaTHMKH Kak npoduibHON 0O0leoOpa3oBaTenbHONH y4eOHON AHCLMILUIHHBI,
y4UTBhIBaKOIIeH cnenuduky ocBanBaeMbIX cTyneHTamu crieunanbHocTu CITIO, obecneunBaercs:

- BbIOOPOM PaA3IUYHBIX MOIXO0B K BBEICHHIO OCHOBHBIX MOHSITHIA]

- (opmupoBarueM cucTeMbl yueOHBIX 3a7aHuii, odecneunBaromux >QPEeKTUBHOE OCyIIe-
CTBJIEHHE BHIOPAHHBIX I[EJE€BbIX YCTAHOBOK;

- oborameHHueM CreKTpa CTHJIeH y4eOHOH AEesSTENbHOCTH 34 CHYET COTIACOBAHMS C BEH Y-
[IIUMH €SITEIbHOCTHBIMH XapaKTEPUCTHKAMU BHIOPAHHON CIIEI[HATBHOCTH.

[IpodunbHasi cocTaBismOINasl OTpakaeTcs B TPeOOBaHUSX K MOATOTOBKE OOYYAIOIMMXCS B
YacTH:

- o0meil cucTeMbl 3HAHUI: COZEPIKaTENbHbIE TPUMEPDI UCIONIB30BAHUS MaTEMATHYECKUX
UJel 1 METOIOB B MPOdeCcCHOHATbHON eI TeIbHOCTH,;

- YMeHHWil: pa3juuue B ypOBHE TpeOOBaHUH K CIOKHOCTH MPUMEHSIEMbBIX aJITOPUTMOB,;

- MPaKTUYECKOrO MCIOJb30BaHUs MPHOOPETEHHbIX 3HAHUN W YMEHUN: HHIUBHIYaTbHOTO
y4eOHOr0 OMbITa B MOCTPOEHUNM MAaTEMATUYECKUX MOJEJEH, BbIMOJHEHHH HCCIIEeN0BATEIbCKUX TP O-
€KTOB.

Conepsxkanue y4eOHOW MUCHUILUIMHBI pa3pabOTaHO B COOTBETCTBHU ¢ OCHOBHBIMHU COIEPIKa-
TEJIbHBIMH JIMHUSIMH O0yUYEHUs MATEMATHKE !

- anreOpaundveckasl JUHUS, BKIIOYAOIIAS CUCTEMATH3ALUIO CBEACHHI O YHCIIaX, U3yUYeHUe

HOBBIX U 0000IIeHHE paHee W3YYEHHBIX Onepaluii (BO3BeIeHHEe B CTENEHb, U3BJIEUEHHUE KOPHS, JI1O-
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rapu@MHUpOBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC U OOpaTHbIE K HUM); U3y4YeHHE HOBBIX BH-
J0B YHUCIIOBBIX Bpra)KeHI/Iﬁ u (bOpMy.]'I, COBCPIICHCTBOBAHUC IIPAKTUYCCKHNX HABLIKOB W BbIYUCIH-
TEJbHOU KYJbTYPbI, paCLlIMPEHHE M COBEPLICHCTBOBAHUE ajreOpanvyeckoro ammapara, chopMHUpo-
BAaHHOI'O B OCHOBHOH IKOJIC, U €r0 NPpUMCHEHUE K PCIICHUIO MATEMATUYCCKHUX U TPUKIJIAAHBIX 3a-
nad,

- TeOpeTI/IKO-(bYHKL[I/IOHaJ'IbHaﬂ JIMHMA, BKIOYaOmas CUCTCMAaTU3allui0 M PaCHIUPCHUC
CBEACHHI O (PYHKIUSX, COBEPIIEHCTBOBaHHE rpaUUYECKUX YMEHHH, 3HAKOMCTBO C OCHOBHBIMH
UAESIMH 1 METOJAMH MaTeMaTU4YeCKOro aHa/n3a B 00beMe, TIO3BOJISIIO LEM HCCIIeIOBATh 3JIeMEHTap-
Hble (YHKIUU U pelIaTh NPOCTeHIe reoMeTpudeckue, GU3NIeCKre u Apyrue MPUKIaaHble 3a1a4H,

- JIMHUA ypaBHeHI/Iﬁ N HCPABCHCTB, OCHOBAaHHAsA Ha INOCTPOCHHUU U HCCICAOBAHHMH MATC-
MATUYECKUX MOJEJIel, mepecekaromasics: ¢ anredpandeckoil U TeOPeTUKO-(QyHKIIMOHATBHON JTMHMUSI-
MU W BKJIIOYAIOINAsl Pa3BUTHE M COBEPIICHCTBOBAHWE TEXHUKH airedOpanmydecKkux MpeoOpa3oBaHUA
IJIs1 pEIlieHus] ypaBHEHH, HEPABEHCTB U CUCTEM; (POPMHUPOBAHUE CITIOCOOHOCTH CTPOUTH U UCCIEN0-
BaThb HpOCTefILHPIe MaTCMAaTUYCCKUE MOJCIIN ITPU PCHICHUHU NMPUKJIAAHBIX 3aAa4, 3aga4 U3 CMECKHBIX U
CIICIHAJIbHBIX TUCLUITIJINH,

- reoOMCTpHUUICCKaa JIMHUA, BKJIIOUAKOHIasas HarJAAHBbIC IMPEACTABJICHUA O IMPOCTPAHCTBCH-
HbIX (pUTypax u M3ydeHUe UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpaXKe-
HUSI, pa3BUTHE CIIOCOOOB reOMeTPUYECKUX M3MEPEHU, KOOPAUHATHOTO U BEKTOPHOTO METOMOB IJIsi
peICHNA MATEMATUYCCKHUX U MMPHUKITAAHBIX 3aAa4,

- CTOXaCTUYCCKAA JIMHHMA, OCHOBAHHAsA Ha Pa3BUTHUHU KOM6I/IHaTOprIX YMGHPIP'I, npeacraB-
JIEHUH O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYIKAKOIIEr0 MHUPA.

Nsydenue obieoOpa3zoBaTenbHON y4eOHOH aucuuminHbl «MatemaTuka: anrebpa, Hadana
MaTEMaTUYECKOrO aHajK3a, TEOMETPHUS» 3aBepINaeTcs MOABEACHHEM UTOrOB B (opme 3K3amMeHa B
paMKax MPOMEXKYTOUHOM aTTeCTaluH CTYIEeHTOB B mpouecce ocBoeHusi ocHopHoi OIIOIT CIIO c
nojyueHuem cpennero obmero obpazosanus (ITITICC3).

1.2. Mecto y4yeOHOH JHMCUHMIUIMHBI B CTPYKType OCHOBHOIl mnpodeccHoHANbHOI
00pa3oBaTeIbHON MPOrpaMmbl: 001e00Pa30BATENbHBIN LIUKIT

VueOHasi nucuuruinHa ««MaremaTuka: anredpa M Havyajla MaTeMaTHYeCKOrO aHalin3a; reo-
METpHSD» SIBJISIETCS YUeOHBIM MpeaMeToM 00s3aTeIbHON NpeaMeTHOH obnactu «MaTeMaTuka u MH-
dbopmartukay ®I'OC cpennero obuero oopa3oBaHus.

1.3. Heau u 3agayud y4eOHOH AMCUMIUVIMHBI - TPeOOBAHUSI K pPe3yJbTaTaM OCBOCHHSI
AUCHHUIINHBI:

Pabouas mporpamMma OpHEeHTHPOBaHA HA JOCTHIKEHUE CIENYIOLINX LIeeH:

- obecrneuenue cHOPMHUPOBAHHOCTH MPENCTABICHUNH O COLMAIBHBIX, KYJIbTYPHBIX H UCTOP U-
4eCKHX (paKTOpax CTAHOBJIEHUS MATEMATHKUY,;

- o0ecrieueHue choOpMUPOBAHHOCTH JIOTHUECKOTO, AJTOPUTMHUYECKOTO M MAaTEMaTHYECKOTO
MBIIIJIEHHUS;

- obecrnieueHue cHOPMHUPOBAHHOCTH YMEHUH MPUMEHSTD MMOJYYEHHbIE 3HAHUS TIPH PEIIECHUN
pa3JMYHbIX 3a7a4;

- obecnedyeHnne chopMUPOBAHHOCTH MPEACTABIEHUH O MaTEMaTHKE KaK 4acTH OOIeYesoBe-
YeCKOM KyJbTYphl, YHUBEPCAJIbHOM SI3bIKE HAayKH, MO3BOJISIOLIEM OMHUCHIBATH U U3y4daThb pealibHbIe
MPOLIECCHI U SIBICHUSL.

OcBoeHue comepkaHusl yueOHON TUCUMIUIMHBI «MaTteMaTuka: anredpa, Havana MaTeMaTHy e-
CKOTO aHaJIu3a, TeOMETPUs» 00eCIeunBaeT JOCTHKEHIE CTYCHTaAMU CISAYIOIIUX Pe3yabmamos:

JHUYHOCTHBIX:

- c(hOpMHUPOBAHHOCTh MPENCTABJICHUN O MaTeMaTHKEe KaK YHHUBEPCAJIbHOM SI3bIKE HAyKH,
CpPeACTBE MOJENUPOBAHUS SIBICHUM U MPOLECCOB, HIESIX U METONaX MaTeMaTHKH,

- TOHMMaHHe 3HAYMMOCTH MAaTeMAaTHKH IJi1 Hay4HO-TEXHUYECKOro mporpecca, chopmupo-
BAHHOCTbH OTHOIIEHHUSI K MATEMATHKE KaK K 4aCTU OOIIeUeIOBEYECKON KYJIBTYPhl Ye€pe3 3HAKOMCTBO
C UCTOpHEHN pa3BUTHUS MATEMATHUKH, SBOJIOLHUEN MATEMAaTUUECKUX UIEH;

- pa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUS, aJITOPUTMUUYECKOM
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KyJbTYpPbI, KPUTHYHOCTH MBIILJIEHUS] HA YPOBHE, HEOOXOMMMOM JJjIsi Oyayinei mpodeccruoHanbHON
NesITeIbHOCTH, IJIs1 MPOAOJIKEHUsI 00pa30BaHUs M CaMOOOPa30BaHUS,

- OBJIaJiIcHHE MaTeMaTHYECKMMHU 3HAHUSIMU W YMEHUSIMHU, HEOOXOIUMBIMU B MOBCEIHEBHOI
JKM3HH, JJII OCBOSHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX MUCIUILIMH M TUCIUILIHH TPodeCcCHOHalb-
HOTO [HKJIa, JJISI TIOJly4eHUs: 00pa3oBaHUsl B 00JaCTAX, HE TPEOYIOIUX yriiyOJeHHOW MaTeMaThde-
CKOM MOATOTOBKHU;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpPa30BaHHIO, B TOM YHCJE CaMOOOpPa30BAHHIO, HA IMPOTSi-
JKEHUW BCEH JKM3HU, CO3HATEIbHOE OTHOIICHWE K HEMpPephIBHOMY OOpPa30BAaHUIO KaK YCIOBHUID YC-
MEeIHON PO eCCHOHATbHOM U O0IIECTBEHHOM eI TeIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPUYECKOW M OTBETCTBEHHOH IEATEN b-
HOCTH,

- TOTOBHOCTb K KOJIIEKTUBHON padoTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B 00pa3oBaTeib-
HOH, OOIIECTBEHHO MOJIE3HOH, y4eOHO-UCCIeNOBATEIbCKOM, MPOSKTHON U APYTHX BUIAX NEATEbHO-
CTH;

- OTHOIIEHHE K MPO(eCCHOHANBHONW AESITeTbHOCTU KaK BO3MOXKHOCTH y4aCTHUS B PeIleHHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAITMOHATBHBIX MPOOJIEM,

MeTanpeaMeTHbIX:

- yMEHHE CaMOCTOSTEJIbHO ONPEAeNsaTh LENU NEITeIbHOCTH U COCTABJISATh IJAaHbI IeSTeNb-
HOCTH, CaMOCTOSITEJIbHO OCYIIECTBJISATh, KOHTPOJHPOBATh W KOPPEKTHPOBATH NESTENbHOCTb, HC-
MOJTb30BAaTh BCE BO3MOXKHBIE PECYPChI JAJIsl JOCTHKEHUS MOCTABJIECHHBIX LeJIeH U pean3aluu MIaHOB
NesITeIbHOCTH, BLIOUPATh YCIEIIHbIE CTPATErUH B PA3IMYHBIX CUTYAIIHIX;

- yMeHHE MPOAYKTHUBHO O0INATbCS M B3aUMOJEHCTBOBATh B MPOLIECCE COBMECTHOM NESITEN b-
HOCTH, YYUTHIBATh MO3ULIUH APYTUX YUYACTHUKOB JEATENbHOCTH, 3 PEKTUBHO pa3pemarb KOH(IU K-
TBI,

- BJaJIcHHE HaBbIKAMU ITO3HABATEJNbHOM, y4eOHO-HCCIeNOBATEAbCKOM U IPOEKTHOH [esi-
TEJIbHOCTH, HABbIKAMH pa3pelieHus mpodjeM; CnocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY T10-
HUCKY METOJIOB PEIISHUs TPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO PA3JIMYHBIX METOIOB MO3HAHHS,

- TOTOBHOCTb U CHOCOOHOCTb K CaMOCTOSIT€NIbHONH MH(POpMAaLMOHHO-TIO3HABATENbHON Jesi-
TEJBbHOCTH, BKJIKOUYAsi YMEHHE OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(POPMALIMH, KPUTHY e-
CKH OLIEHHMBATb U MHTEPIIPETHUPOBATh UH(OPMALHIO, TTOTYUYaEMYI0 U3 Pa3JIMUYHBIX HCTOUHHKOB,;

- BIJIAJIEHUE SI3BIKOBBIMH CPEACTBAMH. YMEHHE SICHO, JIOTHYHO M TOYHO HM3J1araTh CBOIO TOYKY
3pEHUs, UCTIOJIb30BATh aJICKBATHBIE SI3BIKOBBIC CPEJICTBA,

- BJaJicHHE HaBbIKAMH MMO3HABATEJIbHOU pedekCHMu Kak OCO3HAHHUs COBEPIIAEMBIX €MCT-
BHUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB M OCHOBAHUM, IPaHUI] CBOETO 3HAHUS U HE3Ha-
HHUSI, HOBBIX [TO3HABATENbHBIX 3a/1a4 U CPEACTB Il UX JOCTH KEHHUS,

- MeJNeyCTPEMIIEHHOCTb B MTOMCKAX U MPUHATHU PEIIEHUH, COOOPa3UTEeNbHOCTh H HHTYHUILIMS,
Pa3BUTOCTb MPOCTPAHCTBEHHBIX MPENCTABICHUI; CTOCOOHOCTh BOCIIPUHUMATH KPAacOTy U TaAPMOHHUIO
MUPA,;

NMpeAMeTHbIX:

- ¢OpMHUPOBAHHOCTh MPEACTABIECHUH O MaTEMATHKE KaK YaCTH MUPOBOM KYJIbTyPhbl H MECTE
MAaTeMAaTUKH B COBPEMEHHON HUBWJIM3ALNK, CTOCOOaX OMHMCAHUS SIBIEHUN peallbHOrO MUpa Ha Ma-
TEMaTHYECKOM SI3bIKE;

- ¢OopMHUPOBAHHOCTh MPENCTABIEHUNH O MaTeMaTUYECKHX MOHSITUAX KaK BaKHEHIINX MaTe-
MAaTHYECKUX MOJESX, MO3BOJSIONIUX OMMCHIBATh U H3Y4YaTh pa3Hble MPOIECChl U SBJICHUS, TOHUMAa-
HHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHHSI MaTEMAaTUYECKHUX TEOPHIL,

- BJIAJICHUE METOJAaMHU J0Ka3aTeNbCTB W AJITOPUTMOB PEIICHUS, YMEHHE WX MPUMEHSTH,
MPOBOAUTH AOKA3aTEIbHbIE PACCYKIEHHUS B XO/I€ PEIISHUs 3a1a4;

- BJaJICcHHUE CTAHIAPTHBIMH MPHEMaMHU PEelleHUs pallHOHAJbHBIX U UPPaALlMOHAIbHBIX, TTOKa-
3aTeNbHBbIX, CTEMEHHBIX, TPUTOHOMETPHUUYECKUX yPABHEHHI U HEPABEHCTB, UX CHCTEM, HCIIOJb30Ba-
HUE FOTOBBIX KOMITBIOTEPHBIX MPOrpPaMM, B TOM HHCJIE IS MMOUCKA MYTH PEIIeHHs] U WILTIOCTPAINu
pelieHus ypaBHEHUH U HePABEHCTB;

- ¢hOopMHUPOBAHHOCTH MPEACTABIEHU 00 OCHOBHBIX MOHITUSIX MaTeMaTHUYECKOrO aHajau3a u
UX CBOMCTBAX, BJalcHHE YMEHUEM XapaKTepHU30BaTh MOBeAeHHE (YHKIMH, MUCMOIb30BAHUE TONY-
YEHHBIX 3HAHHUH JJIS OMUCAHMS U aHaJI13a PeabHbIX 3aBUCHMOCTEI;

- BJIaJIEHHE OCHOBHBIMHU MOHSATUSIMH O TJIOCKUX M MPOCTPAHCTBEHHBIX I€OMETPUYECKUX () U-
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rypax, uX OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTb YMEHHUsI PaClO3HaBaTh reOMeTpHUecKre pury-
PBI Ha YepTekax, MOAEINSIX U B PEaIbHOM MHUPE, MPUMEHEHUE U3YUYEHHBIX CBOMCTB NeOMETPUUECKUX
buryp u GopMyJ AJIs pElIeHUsI FTeOMETPUYECKIX 3a7a4 U 3a/1a4 C TPAKTUYECKUM COAEPIKAaHUEM,

- ¢OpMHUPOBAHHOCTD MPEACTABICHUI O MPOLECCAX U SIBICHUAX, UMEIOIIUX BEPOSITHOCTHBII
XapaxkTep, CTATUCTHUECKHUX 3aKOHOMEPHOCTSIX B PEAJbHOM MHPE, OCHOBHBIX TMOHSTHSX 3JE€MEHTap-
HOW TEOPHH BEPOATHOCTEH, YMEHHMII HAXOAUTb M OLIEHUBATh BEPOSTHOCTH HACTYILIEHHS COOBITHUH B
MPOCTENUIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XaPAKTEPUCTUKHU CIyUANHBIX BEJIUYHH,

- BJQJICHUE HABBIKAMH HMCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MpPHU PELICHUHU
3ana4.

B pesynbrate uzyuenus yuyeOHOU nucuuruimHbl « Matemarnka: ainrebpa, Hayajga MaTeMaTH-
YECKOTO aHalin3a, TeOMETPUs» OOYUAOIUNICS JOJIKEH:

3HATH/TIOHUMATD:

3HAUYEHUE MAaTeMAaTHUECKOW HayKH AJIs PeIlIeHHs 3371a4, BOSHUKAIOINX B TEOPUHU U TIPAKTHKE,
LIUPOTY U B TO K€ BPEMsl OTPAaHUUYEHHOCTb IPUMEHEHUS] MAaTEMATUUYECKUX METOOB K aHAJIU3Y U U C-
CIIeIOBAHHUIO TIPOLIECCOB U SIBJIEHUIH B MPUPOAE U OOIIECTBE;

3HaYe€HHEe MPAKTUKU U BOMPOCOB, BO3ZHMKAKIIUX B CAMOI MaTeMaTHKe sl (POPMHUPOBAHUS H
Pa3BUTHUSI MATEMAaTUYECKON HAYKH, UCTOPHUIO PA3BUTUS MOHATHS YUCA, CO3/IAaHUSI MATEMAaTUIECKOTO
aHaJIn3a, BOSHUKHOBEHUS] U PA3BUTHS MEOMETPHUH,

VHUBEPCAJBHBIN XapakTep 3aKOHOB JIOTUKM MAaTEMAaTHYECKUX PaCCyXACHUN, UX MNPUMEHH-
MOCTb BO BCEX 00JaCTAX YeJIOBEYECKON NeATEIbHOCTH,

BEPOSTHOCTHBIN XapaKkTep Pa3IUUHBIX IPOLECCOB OKPYIKAIOIIEro MUpa.

Aarebpa

yMeThb:

BBINIOJIHATD apuMeTHUeCKre ASHCTBUS HAl YNCIIaMH, COYeTast YCTHBIE U MHUCbMEHHBIE MPHe-
MBI, HaXOJUTh MPUONMKEHHbIE 3HAUYEHHUSI BEJIMYNH U MOTPEIIHOCTH BBIYMCIEHUH (a0COMOTHAS U OT-
HOCHTEJIbHAS ), CPABHUBATH YHCIIOBbIC BBIPAKECHHUS,

HaXOIUTh 3HAUCHUs KOPHs, CTEMEHH, Jorapudma, TPUTOHOMETPUIECKUX BBIPAKEHUH Ha OC-
HOBE OMNpPEAENICHUs, UCIIONB3YsI MPU HEOOXOAMMOCTH WHCTPYMEHTAJbHBIE CPEACTBA;, IMOJIb30BATHCS
NPUOIMKEHHOW OLIEHKOW MPHU MPaKTHYECKUX pacdeTax,

BBITIOJIHATD NPEOOPAa30BaHUS BBIPAKEHHUH, MPUMEHSsT (POPMYJIBI, CBSI3aHHBIE CO CBOHCTBaAMHU
cTeneHeH, Jorapu(MoB, TPUTOHOMETPHUECKUX (PYHKIIHIA,

HCTIOJIB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHS B NPAKTUYECKOH NESTEIbHOCTH U TIOBCEIHEB-
HOM JKU3HU:

IUTS TIPAKTHYECKUX PacdyeToB Mo (opMyiiaM, BKJIFOUast GOPMYJIbL, CONEpIKaIINe CTETEeHH, paau-
KaJbl, JIorapu(Mbl ¥ TPUTOHOMETPHUYECKUE (PYHKLIUH, HCIIONB3YsI MPU HEOOXOIUMOCTH CIIPaBOYHbBIE Ma-
TepHuaJbl U MPOCTENIIINE BbIYUCIUTENbHbIE YCTPONCTBA.

DyHKIUH U rpaguKH

yMeThb:

BBIUHCJIATH 3HaYeHNE (PYHKIUHU 110 3aJaHHOMY 3HAYEHHUIO apryMEHTa MPH Pa3IMYHbIX CIIOCO-
Oax 3amanusi QyHKIIUY,

OTIpeNeNsITh OCHOBHBIE CBOMCTBA YHCJIOBBIX (DYHKIIMH, HILTFOCTPUPOBATh UX Ha rpaduKax;

CTPOUTh TpauKU M3YUEHHBIX (PYHKUMH, WIUTFOCTPUPOBATH MO TrpaduKy CBOWCTBA 3JIEMEH-
TapHBIX (YHKIUH;

UCIIOJIb30BATh MOHITHE (PYHKIIUH I OMHUCAHUS U aHAIN3a 3aBUCUMOCTEH BEJINYUH;

UCTIOJIB30BATh MPUOOPETEHHbIE 3HAHUS U YMEHHSI B IPAKTUYECKOHN NESITEIbHOCTH U MOBCEIHEB-
HOH KU3HU:

IJIs1 OTIMCAHMS C TMOMOINBIO (YHKIMHA Pa3IMYHBIX 3aBHCUMOCTEH, MPEACTaBICHHs X rpadu-
YECKH, UHTEePIpeTaunu rpauKos.

Hauana maTeMaTH4eCKOro aHAJIH3A
YMeThb:



HaXOAUTh MPOU3BOAHBIE DJIEMEHTAPHBIX (DYHKIIHIA;

HCTIOJIB30BaTh MPOM3BOIHYIO JJIs1 M3YYEHHS] CBOMCTB (PYHKILIUKI U MOCTPOEHHS rPpadMKOB;

MPUMEHSITh MPOU3BOAHYIO UJII MPOBEAEHUS MPUOIMKEHHBIX BBIYHCICHUH, pelnaTh 3anadu
MPUKJIATHOTO XapaKTepa Ha HAXOXKIeHHe HAauOONbIIero 1 HAMMEHbBIIETO 3HAYSHUSI,

BBIYUCJISITh B MPOCTEHIINX CIy4asX IUIOMAINA U OOBEMBI C UCIOIb30BAHUEM OMPEAETICHHOTO
UHTEerpana,

UCTIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUYECKON AESITEIbHOCTH U TIOBCEIHEB-
HOM JKU3HU IJIS:

pelIeHuss MPUKIAIHBIX 3a/ad, B TOM YHCJI€ COLMAIbHO-3KOHOMUYECKUX W (PU3MUecKux, Ha
HauOOJIbIINE U HAUMEHBIITNE 3HAUYCHHS, HA HAXOKIEHIUE CKOPOCTH U YCKOPEHUSI.

YpaBHeHUs1 M HEPABEHCTBA

yMeThb:

pellaTh pauroHaJbHbIE, TIOKa3aTeNbHbIe, JorapuGMUIecKue, TPUTOHOMETPHUECKHE ypPaBH e-
HUS, CBOISIINECS K JMHEHHBIM U KBaJAPATHBIM, a TAK)KE aHAJIOTMYHbIE HEPABEHCTBA M CHCTEMBI,

UCIIOJIB30BaTh I'payMuECKHUil METO PELISHUS! YPABHEHHI 1 HEPABEHCTB,

n300pakaTh Ha KOOPAMHATHOH IUIOCKOCTH PELIEHUs YPAaBHEHUH, HEPABEHCTB M CHUCTEM C
IBYMSI HEU3BECTHBIMH,

COCTaBIJISITh U PEIlaTh YPAaBHEHUS M HEPABEHCTBA, CBS3bIBAIOLINE HEU3BECTHBIC BEJIMYHUHBI B
TEKCTOBBIX (B TOM YHCJIE MPUKIAIHBIX) 3aa4ax.

UCTIOJIB30BATh MPHUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOHN NESITETbHOCTH U TIOBCEIHEB-
HOH KU3HU:

IUJTs1 IOCTPOCHMSI M HCCJIEOBAHUS MPOCTEHIITNX MATEMATHUECKUX MOJIENIEH.

KomOunaTopuka, cTaTuCTHKA U TEOPUSsI BEePOSITHOCTeil

yMeThb:

pemaTts mpocTeiire KOMOMHATOPHBIE 3aJa4ll METOIOM mepedopa, a TaKXKe C MCIOJIb30BaHU-
€M M3BECTHBIX (hOpMYyT,

BBIUHCIISATH B MPOCTEHINNX CIy4YasX BEPOSTHOCTH COOBITHII HA OCHOBE MOACUETA YHCIA UCX O-
NOB;

HCTIOJIB30BATh MPHUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOHN NESITEIbHOCTH U MOBCEIHEB-
HOH XU3HU:

IJTs1 aHAJIN3a PEATTbHBIX YUCJIOBBIX JAHHBIX, IPEICTABICHHBIX B BU/IC THArPaMM, IpapuKOB;

aHaJn3a WHPOPMAIINU CTATUCTHYECKOTO XapakTepa.

I'eomeTpus
yMeThb:
pacrio3HaBaTh Ha YePTEKAX M MOJEJSIX MPOCTPAHCTBEHHBIE ()OPMBI, COOTHOCHTH TPEXMEPHbBIC
00BEKTBI C UX OMUCAHUSIMHU, H300PaKEHUSIMH,
OTMHUCHIBATH B3AUMHOE PACTIONIOKEHUE TIPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHP O-
BaTh CBOU CYXKIEHUS 00 3TOM PaCIONIOKEHUU,
AHAJIM3UPOBATh B MPOCTEHUINNX CAyUYasiX B3aNMHOE PACIIONIOKEHHE O0BEKTOB B TPOCTPAHCTBE,
1300pakaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE€ T€JIa, BBIMONHSITH YEPTEIKU MO YCIOBHIM
3a7ay,
CTPOUTH MPOCTeiIe ceueHus Ky0a, mpu3Mbl, TUPAMUIBI,
pemaTh TIAHUMETPUYECKHEe M MPOCTEHINNe CTepeoMeTPpUUYeCKHe 3anadd Ha HaXOXKISHUE
reOMeTPUYECKUX BEJIMYMH (JUIMH, YIJIOB, Ijolianei, 00beMOB);
UCIIOJIB30BATh MPU PEIICHUH CTEPEOMETPUYECKHUX 3a/a4 IUIAHUMETpU4eckue (HakThl U METO-
IbI,
MPOBOAUTH AOKA3aTEIbHbIE PACCYKIECHHS B X0 PELICHUS 3a4a4,
UCTIOJIb30BATh MPUOOPETEHHBIE 3HAHUS M YMEHHSI B MIPAKTUYECKON AESITEIbHOCTU U MOBCEIHEB-
HOW KU3HU:
IJIsS. UCCJIEIOBAaHUsST (MOASTUPOBAHUS) HECIOKHBIX MPAKTHYECKUX CHTYAIMH HAa OCHOBE U3 Y-
YEHHBIX (OPMYJ U CBOMCTB PUTYD;



BBIYUCJICHUsST OOBEMOB M ILIOIANEe MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeN MPHU PeleHUU
MPaKTUYECKUX 3a71a4, UCTIOJIb3Ysl MPH HEOOXOIUMOCTU CIIPABOYHUKHU M BBIYUCITUTEIbHBIE YCTPOUCT-
Ba.

[Tpu u3yuennn uaetr GOPMUPOBAHHE CIECAYIOIIUX OOUUX KOMHEMEHUUIL:

OK 1. TloHMMaTh CYIIHOCTb W COIMANBbHYIO) 3HAYMMOCTh CBOel Oynmymieit mpodeccuu, mposiB-
JISITh K HEW yCTOMYMBBIN UHTEpEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO NESATEIBHOCTD, BHIOUPATH THUIIOBbIE METOIBI M CIIOCOOBI
BBIMOJIHEHHSI TPO(ECCHOHANBHBIX 337144, OLIEHUBATh UX 3((PEKTUBHOCTD U KaYECTBO.

OK 3.IlpuHuMaTh peleHus B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYyaLUsAX U HECTU 32 HUX OTBET-
CTBEHHOCTb.

OK 4. OcyuiecTBisTh MOMCK M UCNIONB30BaHNE HH(POpMAIIUH, He0OXOaUMOMH 1151 3P PEeKTHBHOTO
BBIMOJIHEHHS! PO ECCHOHANBHBIX 33714, TPOPECCHOHATBHOTO M JMYHOCTHOT'O PA3BHTHSI.

OK 5. Hcnonp3oBarth MHPOPMALIMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTUH B TPOdecCHoHab-
HOH AESTENbHOCTH.

OK 6. Paborate B KOJIeKkTHBEe M KOoMaHne, 3((EeKTHBHO OOINATBCS C KOJJIETaMH, PYKOBO-
ICTBOM, JIFOAbMHU, HAXOISIIMMHUCS B 30HAX MoXkapa.

OK 7. Bbpatp Ha cebs OTBETCTBEHHOCTD 3a PabOTy WICHOB KOMaH/bI (TOYMHEHHBIX ), Pe3YJIbTaT
BBIMTOJIHEHHS 3a1TaHU .

OK 8. CaMOoCTOSTENTbHO ONpenessITh 3a1a4H MPOpECCHOHATBHOTO U JMYHOCTHOTO Pa3BUTHSA, 3a-
HUMATbCS CaMOOOPa30OBaHMEM, OCO3HAHHO IIJIAHUPOBATH MOBBILICHUE KBATH(YUKALIAH.

OK 9. OpueHTupoBaThCs B YCIOBUSAX HYACTOM CMEHBI TEXHOJOTHH B MPOpECCHOHAIBHON nes-
TEJIbHOCTH.

1.4. KoitnyecTBO 4acoB HA 0CBOEHHE YUeOHOH AHCIHUNINHBI:

MaKCHUMajibHast yueOHast Harpyska odyqaromerocs 369 4, B TOM 4ucie:

obsi3aTenpHas ay JUTOPHAsI Harpy3ka o0ydaromierocsi 246 u;

camocTosiTeNibHas padota obyvarorerocs 123 4.



2. CTPYKTYPA U COJAEPKAHHUE YUEBHON JUCHUTLIAHBI

2.1. O0bem yueOHOI AMCUMIIIMHBI ¥ BUABI Y4eOHO0Il padoThI

Bun yueoHoii padoThl KonauuyectBo uacos
MakcumanbHasi yaeOHast Harpy3ka (BCero) 369
O0s13aTenbHas ayuTOpHAs yuebHast Harpy3ka (Bcero) 246
8 MOM yucne:
IIpakTuueckue 3aHATUS 128
CamocrosiTenbHas paboTa obydaromierocs (Bcero) 123
LIpomescymounas ammecmayusi 6 hopme:
1 cemecmp — sx3amen, 2 cemecmp — 3K30AMeH




HanmeHoBaHuUe
pa3fenos un
TEM

1
BeepgeHune

Tema 1. Pas-
BUTUE MOHATUE
0 yucne

Tema 2 KopHun,
CTENeHN

Tema 3 flora-
pUMbI

Tema 4 MNpe-
obpasoBaHue
anrebpanye-
CKUX BblpaXxe-
HWUA

2.2. TeMaTU4YeCKNiA NnaH 1 cofepxkaHue yuebHoW ancunninHbl MATEMATUKA

Cofep>kaHue yuebHOro MaTepuana, NnpakTHUYECKNE 3aHAT NS, CaMOCT O TeNbHasA paboTa 06yyatoLmxcs

CopepxaHue y4e6HOro matepuana
MaTemaTtuka B HayKe, TEXHUKE, SKOHOMUKE, UHPOPMALIMOHHbBIX TEXHONOTMAX U NMPAKTUYECKON [eATeNbHOCTM.

Copep>kaHvie yyebHoro marepuana

1 Uenble 1 paunoHanbHble yncna. [leicTBUTENbHbIE YMCTA.
MpakTnyeckasa paboTta

1 BbINonHeHne AeNCTBUM C NPUBAKEHHBIMW YMCNaMu
CamocToATeNbHaA paboTa

1 HaxoxpgeHune abCOMOTHON U OTHOCUTE/IBHON NOrPELIHOCTM.

CopepxaHvie yyebHOro matepuana
ApumMeTnyecKnin KopeHb. KopeHb HaTypanbHOl cTeneHn us ynucna. CTeneHu ¢ pauuoHabHbIMW NOKasaTensMu.
1 CrTeneHu c gelicTBUTENbHLIM NokKasaTesieM. CBOCTBA CTEMNEHN
2 CrTeneHu c gencTBuTeNbHbIM NokKa3atenem. CBOICTBa CTEMEHUN C AeNCTBUTENbHLIM NoKa3aTeneM. CBONCTBA CTENEHMN.
MpakTnyeckasa paborta
1 HaxoxpgeHune 3HayeHUsa KOpHA, CTeneHn

CopepxaHue yye6Horo matepuana

1 Norapndm. OCHOBHOEe norapumMuyeckoe Toxaectso. CBOCTBa norapngmos.
MpakTnyeckasa paboTta
1 HaxoxpgeHue norapndma Ha OCHOBe onpeseneHuns

CopepxaHue yye6Horo maTtepuana

1 Mpeobpa3oBaHne paunoHabHbIX U MPPaLMOHaIbHBIX BbIPaXXEHW, NOKa3aTebHbIX U 10rapuMUUecKnX BblpaXkeHui
MpakTnyeckasa paborta

1 Mpeobpa3oBaHns anredbpanyecKnx BblpaXXeHWii

CamocToATeNbHasA paboTta
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Tema 5 Oc-
HOBbl TPUTO-
HOMETpUM

Tema 6 ¥ pas-
HEHUA N Hepa-
BEHCTBa

Tema 7 MNpa-
Mble U MJ0CKO-
CTW B NpoO-
CTpaHcTBe

Tema 8 PyHK-

1 C.oiicTBa cTeneHu, CBOMCTBA Noraputma.

CopepxaHue yue6HOro matepuana

1 PapunaHHas mepa yrna. Sin, cos, tg u ctg uncna. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
Sin, cos, tg CyMMbl 1 pa3HOCTY ABYX YrnoB. Sin, cos, tg ABONHOrO yrna. ®opmysibl NOAOBUHHOIO yria. ®opmysbl
2 npuvBefeHus.
MpakTuyeckas paboTa
1 [okasaTtenbcTBa TPUTOHOMETPUYECKNX TOXKIECTB.
2 PelleHve NpocTeiLNX TPUTOHOMETPUYECKUX YpaBHEHUI a=sin X, a=Cos X, a=£ X, a=" X

CamocToATeNnbHaA paboTta
1 [okas3aTenbCTBO TPUTOHOMETPUYECKUX TOXKAECTB

CopepxaHue yyebHOro matepumana
1 PaBHOCUNbHOCTb YpaBHEHWIA, OCHOBHbIE MPUEMbI PELLIEHNS YPABHEHUIA.
2 PaBHOCW/IbHOCTb HEPABEHCTB, OCHOBHbIE MPUEMbI PELLEHMS HEPABEHCTB.

3 PaBHOCW/bHbIE CUCTEMbI YPABHEHWIA 11 HepaBeHCTB. OCHOBHbIE NMPUEMbI PELLEHWNIA CUCTEM YPaBHEHWUIA Y HEPABEHCTB.

MpakTnyeckasa paborta

1 PelleHne ypaBHEHWNA N X CUCTEM

2 PelleHne HepaBEHCTB N NUX CUCTEM
CamocToATeNbHasA paboTa

1 PelueHune ypaBHeHWI, HEPABEHCTB U UX CUCTEM.

CopepxaHue yyebHOro maTtepuana

1 CtepeomeTpud. N0OCKOCTb, NpAMas, To4Ka. AKCUOMbI CTEPEOMETPUN.

2 B3avMHOe pacnosfioKeHne NpPAMOoi 1 NAOCKOCTM B MPOCTPAHCTBE.

4 Yron mexay npsMoi 1 NNOCKOCTbHO. [iBYrpaHHbI Yron. Yo/ Mexay niaocKOoCTAMMN.
MpakTnyeckasa paborta

1 MocTpoeHne mogenun K 3afaye, peLleHve 3afaym

2 PelwweHve 3aga4y Ha onpejenieHne B3aMMHOM0 PacnooXeHUs NPAMbIX B MPOCTPAHCTBE.

3 PelueHue 3a4a4 Ha onpeseneHne B3aMMHOIO PacrnonoXeHns NPsSMO 1 MNIOCKOCTU B NPOCTPAHCTBE.
CamocToATeNbHadA paboTta

1 PewweHwne 3agay No NJ1aHUMETPUN U CTEPEOMETPUN

12
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LMK, NX CBOW-
CTBa U rpau-
KN

Tema 9 Npo-
N3BOLHAA U ee
NMPUNoXeHns

Tema 10 NHTE-
rpan v ero

CopepxaHvie yyebHOro matepuana
®dyHKuMK. Ob6nacTb ONpeaeneHns U MHOXECTBO 3HaYeHWI, rpaduk gyHKumm, CBOACTBA YHKLMUK

1
2 TIpomexyTKu Bo3pacTaHus 1 ybbiBaHUSA, TOUKN IKCTPEMYMA.
3 CrteneHHas (hyHKLMSA, NoKasaTenbHas PYyHKUMA, norapmmMmmyeckas GyHKUUA
4 TpuroHoMeTpuyeckme PyHKUUNM y=sin X, y=C0s X, y=tg X, y=ctg X
5 O6paTtHble yHKLMK. Ob6paTHble TPUTOHOMETPUYECKME (DYHKLMKN y=arcsin X, y=arccos X, y=arctg x, y=arcctg x.
MpakTuyeckas paboTa
HaxoxaeHne 061acTn onpefeneHns N MHOXeCcTBa 3Ha4eHNn yHKLUMA. HaxoxjeHne YeTHOCTU U HEYETHOCTU (DYHK-
1 uwii
2 TpomexyTKu Bo3pacTaHus 1 ybbiBaHWA, TOUYKN 3KCTpeMyMa. ['padmyeckas MHTepnpeTauums.
3 DYHKUMM U UX TpagnKm
CamocToATeNbHadA paboTa
1 WccnepoBaHune QyHKLUIA 1 NOCTPOEHME rpatnKoB.

CopepxaHue yyebHOro matepuana
1 TMocneposaTenbHOCTU. MNMoOHATME 0 Npefene nocneaoBaTe/ILHOCTH.
2 OCHOBHbIe CBOWCTBa Npeaesnos.
3 TMoHATMe 0 HenpepbiBHOM ByHKUMK. [Npeden hyHKUUN B TOUKE.
MpupalleHne aprymeHTa u npupatieHne gyHKuun. MoHATME 0 NPOU3BOLHOW YHKLMN. PUNYECKNIA CMbIC/T NPOU3-
4 BOAHO.
Mpon3BOAHbIE CyMMbI, Pa3HOCTU, MPOU3BEAEHNS, YACTHOr0. MPON3BOAHbLIE OCHOBHbIX 3/IEMEHTAPHbIX PYHKLUNNA.
5 CnoxHasa (hyHKLMSA 1 ee Npon3BoaHas

6 [eomeTpUYECKNiA CMbIC/T MPOM3BOAHON. Y paBHEHME KacaTeNlbHON K rpadinKy yHKLMMN.
MpakTnyeckasa paboTta

1 HaxoxaeHune Npon3BOAHbIX PYHKLMIA

2 YpaBHeHMWe KacaTe/lbHON K rpadivky yHKLUMN.

3 TMpumMeHeHne NPOM3BOAHOW B UCCNEA0BaAHUM (PYHKLMK, NOCTPOEHME rpadurka

CamocToATeNbHaA paboTa

PelleHve 3agay NPUKNaLHOMO XapakTepa, Ha HaXoXAeHne HanbOobLIero 1 HauMeHbLLUEro 3Ha4YeHUs (PYHKLUIA. Bbi-
1 umncneHve npefenos PYHKLUWNA B TOUKe.

CopepxaHue yye6Horo matepuana

o b~ &~ b~
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NPUNOXXeHnA

Tema 11 MHo-
rorpaHHuKM

Tema 12 Koop-
AVHATbI U BEK-
TOpbI

1 MepBoo6pasHas, HeonpeaenéHHbIn nHTerpan. TabnnyHble MHTErpabl.

2 TMpaBuna n hopmybl MHTErpUpPoOBaHMs. HenocpeacTBEHHOE MHTErPUPOBaHMe.
3 OnpepfenéHHblint uHterpan. dopmynsl HotoTOHA - JleibHUUa. CBolCTBa ONpeaenéHHOro NHTerpana.

MpakTnyeckasa paborta

1 BbluncneHne HeonpeaeneHHOro nHTerpana

2 BbluncneHne onpegeneHHOro nHTerpana

3 BbluncneHme nnowagm KpMBOAMHENHOW Tpaneuuu.

CamocToATeNbHadA paboTa

1 TabnnuyHble uHTerpanbl. MpumMeHeHVe ONpeaenéHHOro UHTerpana B PU3NKe U reomeTpun

Copep>kaHvie yyebHoro marepuana
1 MHororpaHHukK. Teopema diinepa. Mpusma. Mpamas v HakNoHHas npu3ma. MpasuabHas npusma.
2 Mapannenenuneg. Ky6. MNMupamnga. MpaBunbHas nupammnga. YcevyéHHaa nupamuga. TeTpasap.

3 CeyeHus Kyba, Mpu3Mbl 1 NMpaMuabl.

MpakTnyeckasa paborta

1 HaxoxpgeHue aneMeHTOB MHOrorpaHHMKoOB. Nnowanb NoBepXHOCTH.

2 CeyeHus MHOrOrpaHHUKOB- NOCTPOEHME, BbIYUC/IEHNE 3/1IEMEHTOB, MoLlajein
CamocToATeNnbHasa paboTta

1 W3roToBneHne Mofeneid MHOrorpaHH1MKOB Buabl MHOrorpaHHMKOB

Copep>kaHvie yyebHoro marepuana

MpsmoyronbHas (f4ekapToBa) cMCTEMA KOOPAMHAT B NPOCTPaHCTBE. PacCcTosHUe MeXay ABYMS TOYKamy B NPOCTpPaH-
CTBe.

BeKkTopbl, MOAY/Nb BEKTOPa. PaBeHCTBO BEKTOPOB. C/I0XXEHNE BEKTOPOB. Y MHOXEHME BEKTOpa Ha YuMCio.

PasnoXeHne BeKTOpa Mo HanpaeneHusM. KoopauHaTbl BEKTOpa.
Yron mexay AByms BekTopamu. Mpoekuus BeKTopa Ha ocb. CKansipHoe Npov3BefieHe BEKTOPOB.

MpakTuyeckas paboTa

1 [eicTBUA HaL BeKTOpamMy B reOMeTpUYecKoin hopme.

2 [lelCTBMA Haf BEKTOPaMU B KOOPAWHATHOW (opme

3 [eomeTpuyeckme npeobpasoBaHNa NPOCTPAHCTBA: MapaifieNibHblli NepeHoc, CUMMETPUS OTHOCUTENLHO NIOCKOCTM.
CamocToATeNbHAA paboTa

W DN R
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Tema 13 Tena
N NOBEPXHOCTU
BpaLLleHms

Tema 14 UN3-
MepeHunsa B
reomMeTpum

Tema 15 One-
MEHTbl KOM-
OUHATOPUKM

Tema 16 9One-
MEHTbI TEOPUU
BEPOATHOCTEW

BbINONHeHWE CNOXEHWS, BbIUMTAHUA, YMHOXEHME BEKTOPA Ha YMC/I0 B FTeOMETPUYECKOi (opme. MpumeHeHNe B u-
1 31Ke 1 3INeKTPOTEXHUKE.

CopeprkaHvie yyebHoro marepuana
1 Tena BpaweHns. LlunnHAp v KOHYC. Y CEeYEHHbIA KOHYC.
2 Lap m chepa, nx ceveHns. KacatenbHas niaockocTb K cepe.

3 HaxoxXpaeHue aneMeHTOoB Ten BpalleHnsa. INnowanb NoBepXHOCTH.
MpakKTnyeckasa paboTa

1 Haxox/jeHvie 3neMeHTOB TeN BpalleHus. Mnowaab NoBepXHOCTH.

CamocToATeNbHaA paboTa

3roToBneHme pa3BepToK LMANHAPA 1 KOHYCa Hax0X4eHWe 31eMEHTOB W BblYUCNEHNE NIOWAAEN CeYeHNA KPYTbiX
1 Ten naockocTbio

CopepxaHvie yyebHOro matepuana
1 Mopo6ue Ten. OTHOLWEHMA NAoWaAeli MOBEPXHOCTEN N 06bEMOB NOAOGHbIX Ten.

2 OO6bEM U1 ero usmepeHue. ViHTerpanbHas opmyna 06bEMA.
3 ®opmysbl 06bEMA MHOrOrpaHHUKOB M TeN BpalleHus.
MpakTnyeckasa paborta

1 BbluncneHne 06beMOB MHOTOrpaHHMKOB

2 BbluncneHve 06LeMOB TeN BpaLLeHus

CamocToATeNbHaA paboTta

1 WN3yueHue TeopeTnueckoro matepuana. CocTaB/ieHe MaTeMaTNYecKoro coBaps

CopepxaHue yye6Horo matepuana

1 OCHOBHble MOHATUA KOMOUMHATOPUKN. 3afjaun Ha NOLACYET pa3MeLLeHWNiA, NepecTaHOBOK, COYETaHWIA.
MpakTnyeckasa paborta

1 PelleHne NpocTelwnx KOMOMHATOPHbIX 3a4ay C NCMOMb30BaHWEM M3BECTHBLIX POPMY/I
CamocToATeNbHadA paboTa

1 PelueHne npocTermx KOMOMHATOPHBIX 3aay C UCMO/b30BaHUEM MU3BECTHBLIX POPMYII

CopepxaHue yyebHOro matepuana
1 Cob6blTne, BEPOSATHOCTb COBLITUSA, CNOXEHNE U YMHOXEHNe BEPOATHOCTEN. MOHATNE O HE3aBUCUMOCTU COBbITUIA.

=
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[unckpeTHasa cnyyaiHas BeiMUMHA, 3aKOH ee pacnpeeneHns. Yncnosble XapaKTepucTuUKM AUCKPETHOR cy4vaniHOM
2 BEINYMHBI.

MpakTnyeckasa paborta

1 BbluncneHne BepOSTHOCTEN COBLITUIA B MPOCTENLLINX CyYasX
CamocToATeNbHaA paboTa

1 W3y4yeHune TeopeTnyeckoro matepmnana. Knaccuyeckoe onpegeneHne BeposSTHOCTU

[ns XapakTepucTUKM YPOBHSA OCBOEHUSA Y4eOHOro mMarepumana Ucrnosb3yrTcsa cnefytoLne 0603HaYeHns:

1 - 03HaKOMUTeNbHbIA (y3HaBaHWepaHee U3yyYeHHbIX 06bEKTOB, CBOWCTB);

2. - PeNPOAYKTUBHbIN (BbINONHEHWE AeATENbHOCTY NO 06pasLly, MHCTPYKLUM UK NOL PYKOBOLCTBOM)

3. - MPOAYKTMUBHbIA (NNaH1poBaHve N caMOCTOATENbHOE BbINONHEHNE LeATeNbHOCTH, peLleHne NpobaeMHbIX 3a4ay)

AR DMNMDDNODN
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3. YCJIOBUSA PEAJIMBALIINU ITPOT'PAMMBI JTUCITAITIJINHBI
«MATEMATHUKA»

3.1. Tpe6oBaHHsA K MUHHMAJIBHOMY MATEPHAJbLHO-TEXHHYECKOMY o0ecrneyeHHIo
Peanuzanus yueOHON AUCHUIUTUHBI TpeOyeT Hann4uusl yueOHOro kabuHeTa «MaTtemMaTukay.
ObopynoBanne yueOHOro kabuHeTa!

nocaao4uHbie Mecta — 30;

pabodee mecTo mpenogaBaTens — 1;

KOMILIEKT Y4eOHO-HATISIIHBIX TOCOOHH;

MOJIEJTH MHOTOTPAHHUKOB M KPYTJIBIX TEJ,

rutanmeTs! «I1nomanu moBepxHOCTEH U OOBEMBI TEIY,

IUTAHIIETHI 10 TPUTOHOMETPHH,

MUHH-IOCKU C N300pakeHUEM MHOTOTPAHHUKOB M KPYTJIBIX TEJL.

3.2. UudopmanuonHoe obecneueHne 00y deHust

Ilepeuenn pexoMeHAyeMbIX Y4eOHBIX M3AAHHUI, AOMOJHUTEIbHOMN JIUTEPATYPHI

OcHoBHbBIE HCTOYHHUKH:

1. Amumos III. A. u np. AnreGpa n Havana aHanmza. 10 (11) k. — M., 2007.

2. Aranacsu JI. C. U op. 'eomerpus. 10 (11) k1. — M., 2007.

3. bammakos M. M. AnreOpa n Hayana MaTeMaTH4eCKOro aHainusa (6a3oBeiii ypoBens), 11 ki1
-M,, 2007.

4. Bammakos M. K. Anrebpa u Hauana MaTeMaTu4eckoro aHanusa (6a3oBblil ypoBeHs), 10 ki
-M,, 2007.

5. bammakoB M. 1. Matemaruka (0a30Bbiii ypoBeHb). 10-11 k. — M., 2007.

6. bammakos M. 1. Matemaruka : yueOHuK 115t 10 k1. — M., 2007.

7. T'puropses C. I',, 3agynuna . B. «Matemaruka nns TexHUKyMoB», M., Bricias mkona,
2006.

8. Kommoropos A. H. u np. AnreOpa u Havana ananusa. 10-11 k1. — M., 2009.

9. Komsarun FO. M. u np. Marematuka (Kuaura 1) — M., 2010.

10. Komsrun FO. M. u np. Marematuka (Kaura 2) — M., 2010.

11. Jlykaukun I'. JI, Jlykankun A. I'. Matemaruka, 4. 1: ydyeOHOe mocobue sl yupekaeHui
HauvaJIbHOTO NnpogeccHoHabHOro odpasosanust — M, 2008.

12. Iexnenxuii U. JI. Maremaruka: yueObnuk — M., 2007.

13. Cmupnoa . M. I'eomerpus. 10 (11) xa., 2008.

JlonoJHUTEe/IbHbIE HCTOYHHKH:

1. Anexcangpo A. /1., Bepuep A. JI., Peokux B. U. I'eomerpust (0a30Bbiii 1 mpoduiibHBIN
ypoBHH), 10-11 k3., 2007.

2. Aranacsu JI. C., Byryzos B. @., Kagomnes C. b. u np. I'eomerpus (6a30Bblit 1 nmpoduib-
HbIN ypoBeHH), 10 ki, M., 2007.

3. Komsarun HO. M., Tkauéra M. B., @eneposa H. E. u ap. non pen. Kmwxuenko A. b. Anrebpa
U HayaJla MaTeMaTH4eckoro aHanusa (6a3oBblil v npoduibHeIN ypoBHH), 10 k1. — M., 2007,

4. Huxonbckuii C. M., IToranoB M. K., Pemnernukos H. H. u np. AnreOpa u Hadajga mMatema-
TUYeCKOro ananmn3a (6a3oBbiii 1 npodubHbIN ypoBHH). 10 k1. — M., 2007.

5. Huxonbsckuii C. M., IToramoB M. K., Pemmernukos H. H. u ap. Anrebpa u Hauana matema-
TUYeCKOro ananmsa (6a3oBblii 1 mpoduibHbId ypoBHH), 10 k1., M., 2010.

6. IHapseirun U. @. I'eomerpust (6a3oBbiii yposens) 10-11 ki, 2010.

HNuTepHeT pecypcebi:

http://www.matburo.ru «Maremaruueckoe 6r0po»

http://www.pm298.ru «IIpukianHas MaTeMaTuka — CIPaBOYHUK MaTEeMaTHUECKUX (HOpMyJI.

IIpumeps! 3aaa4 ¢ peLICHUSIMI

http://mathematics.ru - Paznen College.ru mo matemaTuke

http://www.etudes.ru — «MaTreMaTUIECKHE STHOIbD»


http://www.matburo.ru/
http://www.pm298.ru/
http://mathematics.ru/
http://www.etudes.ru/

4. KOHTPOJIb Y OIIEHKA PE3YJIBTATOB OCBOEHHUA YUEBHOM JIUC-
NUIIJIMHBI

T'ATIOY CO «AcbOecToBCKUIT MOIUTEXHUKYM», PEATH3YIOIIee MOArOTOBKY MO y4eOHOH AUCIIHII-
nnHe «MatemaTtuka: anredpa, Hayaia MaTeMaTHYECKOro aHalln3a, FeOMETPHUs», o0ecrieunBaeT OpraHu-
3alMI0 U MPOBEACHHE MPOMEKYTOYHOH aTTECTAllMH M TEKYIIEro KOHTPOJS, JEMOHCTPUPYEMBIX O0y-
YAIOLUMHUCS 3HAHUM, YMEHUHN U HAaBBIKOB. TeKyIIUI KOHTPOJIb MPOBOAUTCS MPENOAaBaTeNIeM B IPOLIEC-
Ce TPOBENEHHs MPAKTUYECKUX 3aHSITHHA, TECTUPOBAHMSI, a TAK)KE BBIMOJIHEHHs O0YYar0IUMICS HHINBH-
NyaJbHbIX 3aJaHUN.

@DopMBbI 1 METOZBI TEKYLIEr0 KOHTPOJIS MO Y4eOHOH MUCIMITIMHE CAMOCTOSITENIbHO pa3padatrsl-
BAIOTCS MperosiaBaTeseM, pacCMaTPUBAIOTCS HA 3aCeJaHUU LIMKJIOBOW KOMHCCHH, COTJIACYIOTCS C METO-
IUYECKUM COBETOM M JOBOMSATCS 10 CBEIACHUs OOYUArOIIUXCsl B Hadaje 00yUeHMs.

OO6yuenue no yueOHOH AMCLUIUIMHE 3aBEPLIACTCS MPOBEICHUEM ITPOMEXKYTOYHON aTTECTallNU B
dbopme 3K3aMeHa.

Takast popma aTrecTanny MO3BOJISIET OXBATUTh BECh NMPOHIEHHBIN TEOPETUYECKUIA MaTepral 10
OUCLUIUIMHE, MTPOBEPUTh CUCTEMHOCTb 3HAHUMN, a TakXXe yMeHHe NMPUMEHSThb IOJyuyeHHble 3HAHUSA Ha
MIPaKTHUKE.

JList TeKyIero KOHTPOJIs MpernoaBaTeieM co3aarTcst GoHabl oreHoYHbIX cpencts (POC).

@DOC BrOYaOT B ce0s menarorndeckie KOHTPOIbHO-U3MEPUTEIbHBIE MAaTEPHAIIBI, IPEIHA3HA-
YEeHHBIE I ONpPENEeIeHUs COOTBETCTBUS (MJIM HECOOTBETCTBHS) MHIWBUAYAJIbHBIX OOpa30OBaTEIbHBIX
TOCTH)KEHUI OCHOBHBIM TIOKA3aTeNsIM PE3YJIbTATOB MOATOTOBKH (Ta0NIIB).

®DopMbI U METOABI
KOHTPOJISI M OLIeH-
KH pe3yJbTATOB
o0yueHust

IToka3aTen oLleHKH
YCBOEHHBIX 3HAHHH, 0CBOEHHBIX
YMeHHH

PesyabTaTnl 00y4yeHust (0CBOeH-
Hble YMEeHHsI, yCBOCHHbIE 3HAHUSI)

3HATH/IIOHHMATD! e (dopmynupyer 3HaUEHHE MaTeMa-
¢ 3HAYCHHE MATEMATHYECKON Hay- | TAMECKOM HAyKH UId PELICHUs 3a1ad,
KU JUIsl PELICHUST 3aJa4, BO3HHKAIO- | BOSHUKAIOIIUX B TEOPUHU U MPAKTHUKE,
IHUX B TEOPUH U MPAKTUKE, LIHUPOTY | LIMPOTY U B TO XK€ BPEMSI OrpaHHUYCH-
U B TO XK€ BpPEMsi OIPaHUYEHHOCTH | HOCTb MNPUMEHEHUS] MAaTeMaTHYECKHX
NPUMEHEHHUST MATEMAaTUYECKUX Me- | METOAOB K aHAJIM3y U HUCCIEHOBAHUIO
TONOB K aHAIU3y M MCCIENOBAHMIO | IIPOLIECCOB M SBJIEHUM B npupone | | IIpoBepka nmoHUMa-
IIPOLIECCOB U SIBJIGHUI B mpupone u | oOLIecTse; HUST 3HAYUMOCTH Ma-
ob1ecTse; ® OLEHUBACT 3HAYEHHUE MNPAKTUKH M | TEMATHYECKOU Hay-
e 3HayeHHEe MPAKTUKHU U BOIIPOCOB, | BOIPOCOB, BOSHUKAIOIIMX B CAMON Ma- | KU M YHUBEPCaJlb-
BO3HMKAIOINX B CAMOW MaTeMaTHKe | TeMaTuke A1 (OPMHUPOBAHUS U Pas- | HOrO XapakTepa 3a-
nyis pOPMUPOBAHUS M Pa3BUTUS Ma- | BUTHUS MAaTEMAaTUYECKOH HAayKH, HCTO- | KOHOB JIOTHKH MaTe-
TEMaTUYECKOU HAYKH, UCTOPHUIO Pa3- | PUIO Pa3BUTHs MOHATHUS YUCJIA, CO3[a- | MATHYECKHUX PacCy-
BUTUS TIOHATUSL 4YHUCJIA, CO3MAHMS | HUSI MATEMAaTUYECKOrO aHajiu3a, BO3- | KICHWI, UX MpUMe-
MaTEMaTH4YE€CKOr0 aHaJIN3a, BO3HUK- | HHKHOBEHUS U PA3BUTUSI TEOMETPUH; HUMOCTH BO BCEX
HOBEHMUS U PA3BUTUS T€OMETPUM, ® PacKpbIBAET YHUBEPCAIbHBIA Xa- | 00JACTAX HenoBede-
e yHUBEPCAJBbHBINA XapakTep 3aKO- | paKTep 3aKOHOB JIOTHMKHM Maremaruue- | CKOH JAeATeIbHOCTH
HOB JIOTUKM MATEMATUYECKUX Pac- | CKUX DACCYXAEHUH, UX TMPUMEHH- | C TOMOIIBIO OeCcenbl.
CyXXIeHHH, WX NPUMEHHMOCTb BO | MOCTh BO BCeX OOJACTSX HenoBede-
BCEX OONACTAX 4eNIOBEUeCKOH paes- | CKOH HesATeNbHOCTH,

TEIBLHOCTH, e ¢dopmynupyer BEPOSTHOCTHBIN
® BEPOSTHOCTHBIA XapakTep pas- | XapakTep pPa3JM4YHBIX MPOLECCOB OK-
JIMYHBIX MPOLIECCOB OKPYXKAIIErO | PYXKAOILIETO MHUPA.

MHupa.
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AJITEBPA

yMeTh!

® BBINOJHATH  apupMETHUECKHE
JNEUCTBUSA HajJ YHUCIaMH, CcodYeTas
YCTHBIE W IMCbMEHHbBIE ITPHEMBI; Ha-
XOIUTh NPUOIIKEHHBbIE 3HAYCHUS
BEJIMYUH M TMOTPELIHOCTH BBIUNCIIE-
HUl (aOCONMIOTHAast M OTHOCHUTEINb-
Hasl), CPaBHUBATH YHCJIOBBbIC BbIpa-
KEHHS,

® HaXOIWTb 3HAYEHUS KOPHS, CTe-
NeHH, Jorapudma, TPUTOHOMETPH-
YECKHUX BBIPAKEHHUN HA OCHOBE OIl-
peneneHusi, UCIOb3ysl MPU HEOOX0-
IUMOCTH WHCTPYMEHTAJIbHBIE CPE-
CTBA; TOJIb30BATHCS MPHUOIIKEHHON
OLIEHKOH MpH MPaKTHYECKUX pacue-
Tax,
®  BBINOJHATH npeoOpa3oBaHus
BBIPAKEHUH, TPUMEHsST (POPMYJIBL,
CBSI3aHHBIE CO CBOWCTBAMH CTeIle-
Hell, JorapupMoB, TPUTOHOMETPH-
YeCKHNX (PYHKLUH,

HCNOJIB30BATh  NpHOOpeTeHHbIe
3HAHMS H YMEHHsI B NpaKTH4e-
CKOIl 1eAITeJIbHOCTH M NOBCEIHEB-
HOH ‘KU3HH!

® Uil MPAKTHYECKUX PACUYETOB I10
dbopmynam, BKIHOYas HOpPMYJIbL, CO-
AeprKaliie CTeTeHH, PaguKaibl, JIO-
rapupmMbel U TPUTOHOMETPHUYECKHUE
(byHKIMH, WCTONB3Ysl MPH HEOOXO-
TUMOCTH CIIPABOYHBIE MaTEpHAaJbl U
NPOCTEHIINE BBIYUCIUTENBHBIE YCT-
poIcTBa.

DyHKIUH U TPaQUKH

yMeTh!

® BBYHCIATH 3HAUCHHE (PYHKIIH
0 33/IaHHOMY 3HAUYEHHUIO apryMeHTa
NPU Pa3UYHBIX CIOCO0aX 3amaHus
byHKIUY,

® OmpenensiTb OCHOBHBIE CBOWCTBA
YHUCIOBBIX (PYHKUUH, HIUTFOCTPUPO-
BaTh MX Ha rpadukax;

e cCTpouTh TIpapuKd HM3YYEHHBIX
(byHKUMHA, WIUTOCTPUPOBATh MO rpa-
¢uKy  CBOHCTBA  3JEMEHTApPHBIX
byHKINH;

®  HCIIOJIb30BATh MOHATHE (PYHKIINH
IUTSL OTIMCAHMSI U aHAJIHM3a 3aBUCHUMO-
CTEH BEJIMYUH;

HCNOJIB30BATh  NpHOOpeTeHHbIe
3HAHUS H YMEHHsSI B NpaKTH4e-
CKOIl 1esiITeJIbHOCTH H NOBCEIHEB-

AJITEBPA

yMeTh:

® BBINOJHAET apuMeTHIECKUe ek-
CTBMsI HAJ YHUCJIAMH, COYETasl YCTHbIE
U THUCbMEHHbIE IPUEMBI, HaXOIUTb
NpUOMKEHHBIC 3HAUYEHUS! BEJUYUH U
MOTPEIIHOCTH  BhIMHCIeHUN  (abco-
JIOTHAasE U OTHOCHUTENbHAsl); CpPaBHU-
BaTh YHUCJIOBBIE BBIPAKEHMUS,

e HAXOIWUT 3HA4YEHUsl KOPHs, CTele-
HU, JlorapudmMa, TPUTOHOMETPHUUECKUX
BBIPAXKCHUI HA OCHOBE ONpENEIeHUs,
UCTIONB3Ysl MPH HEOOXOIUMOCTH HH-
CTPYMEHTAJIBHBIE CPEACTBA, IOJb30-
BaTBbCSI MPUONMKEHHONW OLICHKOW IpH
MPAKTHYECKHUX PacueTax;

® BBINOJHAET NPeoOpa3OBaHUS BbI-
pakeHHH, mpuMeHsst (HOpMyJbI, CBS-
3aHHBIE CO CBOMCTBAMH CTEIIEHEH, Jio-

rapugmos, TPUTOHOMETPUYECKUX
dyHKuMi;
HCMO0Jb30BATH npuodpeTeHHbIe

3HAHUS M YMEHHsI B NPAKTHYECKOM
AeATEJIbHOCTH W  TOBCEAHEBHOI
JKH3HH:

® IPUMEHSET Ui NPAKTUYECKUX
pacueToB 1O (opMysiaM, BKIIKOYAs
dbopMyIIBl, conmepkalue CTENeHH, pa-
IUKaJbI, JOrapugMbl U TPUTOHOMET-
puueckue (GYHKLUH, HUCIONB3YS NPHU
HEOOXOIUMOCTH CIPABOYHBIE MaTe-
pHagbl U MPOCTEHINNE BBIYHUCIUTENb-
HBIE YCTPOUCTBA.

DyHKIUH U rpaguKH

YMeTh!

® BBUUCIACT 3HaUEHUE QYHKIHIH IO
3aJaHHOMY 3HA4YeHHIO apTyMEHTa MpHU
pa3nu4HBIX crocodax 3amaHus (PyHK-
LMH;
® OmpenensieT OCHOBHbBIE CBOHCTBA
YHUCIOBBIX (YHKIMHA, WIUIOCTPHPO-
BaTh UX Ha rpaduKax;

e crpour rpadUKH  H3YUYEHHBIX
($yHKUMHA, WUTOCTPUPOBATH MO Tpa-
¢uKy CBOHCTBA 3J€MEHTapHBIX (yHK-
LU,
® UCHOJB3yeT TMOHATHE (PYHKIUH
IUT OTMCAHMSA W aHaiIu3a 3aBUCHMO-
CTEH BEIMYUH;

HCNO0Jb30BATH npuodpeTeHHbIe
3HAHMS M YMEHHsI B NMPAKTHYECKOM
AeATEJIbHOCTH W  TOBCEAHEBHOI

OueHnka ymMeHUi pu
peLIeHNH 3a1ad.
Habmronenue 3a ne-
MOHCTpAaLuen Bia-
IEHHS] YMEHUSIMU.
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HOH ‘KU3HH!

e A OINUCAaHUS C TIOMOILBIO
(GyHKUMHA  pa3TUYHBIX  3aBUCHMO-
CTEH, MpeACTaBleHHs] MX rpadude-
CKH, HHTEPIIPETALH IPapUKOB.
Havana maTteMaTH4ecKOro aHaJIu-
3a

yMeThb:

® HAXOAWTb MPOU3BOJAHBIE 3Jie-
MEHTaPHBIX (QYHKIIHIA;

®  UCIOJb30BaTh NPOU3BOAHYIO AJIs
U3y4YeHUs] CBOWCTB (PYHKUUH M TO-
CTPOEHHUS TPAPUKOB;

® [pPUMEHATb MPOU3BOAHYIO [JIst
NPOBECHUST TNPUONMKEHHBIX  BBI-
YUCJIEHUH, pelaTth 3afadd I[pHU-
KJIQJHOTO XapakTepa Ha HaxoXae-
HUEe HauOOJIbLIET0O W HAUMEHBLIETO
3HAYEHUs,

® BBUHCIATH B MPOCTEHUIIUX CIIy-
Yasix IOl 1 00BEMBI C HCIIOJNb-
30BaHUEM OIpENeIEHHOr0 HHTerpa-
na;
HCNOJIB30BATh  NpHOOpeTeHHbIe
3HAHUSI U YMEHHsl B MNpaKTHYe-
CKOH /1esiTeJIbHOCTH M TNOBCeJIHEeB-
HOH JKM3HH IS

e peleHUs NMPUKJIAJHBIX 337a4, B
TOM qucie COLUANIBHO-
SKOHOMUYECKHX M (PU3NYECKHUX, HA
HanOoJNbIINEe U HAUMEHBIINE 3HAYE-
HUS, HA HaxOXXIEHHE CKOPOCTH U
YCKOPEHHUS.

YpaBHEeHHS] M HEPABEHCTBA

yMeThb:

e pelIaTh palMOHAJIbHBIE, MOKa3a-
TeNbHbIE, JorapupMuyeckue, TPH-
FOHOMETPUYECKUE YpPAaBHEHHUs, CBO-
admMecs K JUHEHHBIM M KBaapat-
HBbIM, & TaK)XXe€ aHaJOrMYHble Hepa-
BEHCTBa U CUCTEMBI,

® ICIIOJIB30BaTh IpadpuuecKkuil Me-
TOA peLIeHUss yYpaBHEHHH U Hepa-
BEHCTB;

e m300paxkaTb Ha KOOPAMHATHOMN
MJIOCKOCTH pELIEHUs YpPaBHEHUH,
HEPaBEHCTB U CUCTEM C ABYMs HEU3-
BECTHBIM;

® COCTaBJISTH U pellaTh ypaBHEHUS
U HEpPaBEHCTBA, CBS3bIBAIOLINE He-
U3BECTHbIE BEJIMYHUHBI B TEKCTOBBIX
(B TOM 4HCIIe IPUKJIATHBIX ) 3aa4aX.
HCNOJIB30BATh  NpHOOpeTeHHbIe
3HAHUSI U YMEHHsl B MNpaKTHYe-

KH3HU:
® ONHCHIBAET C MOMOMIBIO (DYHKIIHI
Pa3JIMYHBbIX 3aBUCUMOCTEH, MpencTaB-
JeHHusT UX rpaduyecky, HHTEpIpeTa-
UM rPpadUKOB.

Hayana MaTeMaTH4€CKOro aHAJIH3A
yMeThb:

® HAXOAWUT NPOU3BOAHBIE 3JIEMEH-
TapHBIX (QYHKLUU;

® CNOJb3yeT MPOU3BOAHYIO  JUIS
U3y4YeHUss CBOWCTB (YHKUMH U TmO-
CTpOeHUs TpaduKoB;

e [IpUMEHseT TPOU3BOIHYIO  JUIS
NpOBEeNEHUs] NPUOIIKEHHBIX BBIUHC-
JIeHUH, pelaTh 3a7a4l MPHUKJIAJAHOIO
XapakTepa Ha HAXOXXAEHHE HaubOIb-
LIero U HAMMEHBIIIEero 3HaUeHus,

® BBYUCHAET B MPOCTEHININX ClIyda-
AX TUIOIIAAN 1 OOBEMBI C UCIIONB30Ba-
HUEM OIpeNleIEHHOrO HHTErpana,;
HCNO0Jb30BATH npuodpeTeHHbIe
3HAHUSI U YMEHHSI B NMPAKTHYECKOI
AesiITEJIbHOCTH M TNOBCeJHEeBHOI
KM3HU IS

® CMOJb3yeT peLIeHUus MpUKIaa-
HBIX 3a7a4, B TOM 4YMCJI€ COLUAJIbHO-
SKOHOMUYECKHX U (pu3nyeckux, Ha
HanOoyblINe W HaWMEHbIIHE 3Haue-
HUS, Ha HaxOXJeHHe CKOPOCTHU U ycC-
KOPEHUSL.

YpaBHEHHUS M HEPABEHCTBA

yMeThb:

e pellaeT palUOHAlbHbIE, IOKa3a-
TeNbHbIE, JIOrapu(pMUIECKUE, TPHUTO-
HOMETpPUYECKHE YpaBHEHMs, CBOAS-
1ecs K JIMHEHHBIM U KBaJpaTHbIM, a
TaK)ke aHaJOrMYHble HEPaBEHCTBA U
CUCTEMEL,

® HCHoJB3yeT rpaduyecKuii MeTon
pelleHys] ypaBHEHUH U HEPABEHCTB;

e u300pakaeT HA KOOPIWHATHOM
MJIOCKOCTH PELIeHUs] YPaBHEHUH, He-
PaBEHCTB U CHCTEM C JBYyMsI HEH3-
BECTHBIMU;

® COCTaBJISIET U pellaeT ypaBHEHUsS U
HEPAaBEHCTBA, CBA3BIBAIOIINE HEU3-
BECTHBIC BEJINYMHBI B TEKCTOBBIX (B
TOM YHCJIE TPUKIIATHBIX ) 33/1a4aX.
HCMO0Jb30BATH npuodpereHHbIe
3HAHUSI U YMEHHsI B NMPAKTHYECKOI
AesiITEIbHOCTH M TMOBCEeJHEeBHOI
KH3HU:

® CTPOMUT U BBINOJHSET HCCIEN0BA-
HUE JJI TOCTPOEHMsl U UCCIIEN0OBAHUS
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CKOIl 1eAITeJIbHOCTH M TOBCEIHEB-
HOM XKHU3HHU:

® Ui TOCTPOEHHUs] M HCCIIEHOBa-
HUSl TIPOCTEHINNX MaTeMaTHYEeCKUX
MOZAENEH.

KOMBHUHATOPHUKA, CTATH-
CTHUKA U TEOPHUSA BEPOSAT-
HOCTENR

yMeTh!

e pemarh mpocTeimue KOMOWHA-
TOPHBIE 33/1a4M METOIOM mepebdopa,
a TaKXXe C HMCIIOJIb30BAHHEM H3BECT-
HBIX (popmy;

® BBYHCIATH B MPOCTEHUIIHNX CIy-
Yasix BEPOSITHOCTH COOBITMH Ha OC-
HOBE TOJICUETA YUCIIA HCXOJIOB;
HCNOJIB30BATh  NpHOOpeTeHHbIe
3HAHMS H YMEHHsI B NpaKTH4e-
CKOIl 1eITeJIbHOCTH M TOBCEIHEB-
HOM KHM3HHU:

e Ui aHAM3a PEATbHBIX YHCIIO-
BbIX JIaHHBIX, NPEACTABICHHBIX B
BUZE AHarpaMm, rpadukos;

e aHamM3a WHPOpPMALUK CTaTH-
CTHYECKOTO XapaKTepa.
T'EOMETPUS

yMeThb:

® pacro3HaBaThb HAa 4YepTeXkKax U
MOJIENISIX TPOCTPAHCTBEHHBIE (HOp-
MBI, COOTHOCHTb TpeXMepHble 00b-
€KThl C UX ONMUCAHMAMHU, U300paxke-
HUSIMH,

® ONUCHIBATh B3aHMHOE PaCIOJIO-
JKEHHE TIPSMBIX U TUIOCKOCTEH B
NPOCTPAHCTBE,  APTYMEHTHPOBATH
CBOM CYXIEHHS 00 3TOM pacmoio-
KEHUU,

e AHANM3UPOBaTb B MPOCTEHUIINX
Clydasix B3aUMHOE PaCIOJIOKEHHE
OOBEKTOB B IPOCTPAHCTBE,

e u300pakaTb OCHOBHBIE MHOTO-
TPAaHHUKH M KPYIJIbIE TeJa, BBIIOJI-
HSTh YEPTEXKH MO YCIOBUSAM 337124,

® CTPOUTH TNPOCTEHIINE CEUEHUS
Ky0a, MPU3MBI, TUPAMHIBL;

e pemarb IUIAHUMETPUYECKHE U
MPOCTEHUIINE  CTEPEOMETPUUECKUE
3ala4d Ha HAaXOXKIEHHE T'€OMETpH-
YeCKHX BEJNWYMH (IJIMH, YIJIOB,
iomane, o0beMoB);

® HCIIONB30BATh MPH  PEIICHUHU
CTEPEOMETPUYECKHUX 3a7ad IUJIaHH-
MeTpudecKkne GpaxKTbl 1 METOBI,

® TPOBOAMTH JOKA3aTEJbHbIE pac-

NPOCTEHIINX MaTEMaTHYECKHX MOJIe-
nen.

KOMBHUHATOPHUKA, CTATH-
CTHUKA U TEOPHUA BEPOSAT-
HOCTEN

YMeTh!

e pemaer mnpocrelue KoMOWHa-
TOpHBIE 3a7a4u MeTooM mepedopa, a
TAK)K€ C HCIOJB30BAHUEM HM3BECTHBIX
(opmyu,

® BBMUUCIECT B MPOCTEHINNX Cllyda-
SIX BEPOSITHOCTH COOBITHIA Ha OCHOBE
MOJICUETA YHCIIa HCXOMOB,;
HCNO0Jb30BATH npuodpeTeHHbIe
3HAHHSI M YMEHHsI B NPAKTHYECKOM
AeATEJIbHOCTH W  TOBCEAHEBHOI
JKH3HH:

® WCHOJB3yeT Il aHaiInu3a peajib-
HBIX YHCJIOBBIX JaHHBIX, IPENCTaB-
JICHHBIX B BHJIE UArpamm, rpaduxos;
® aHAIM3HPyeT WHPOPMALHIO CTATH-
CTHYECKOTO XapakTepa.
IT'EOMETPUSA

yMeThb:

® pacro3HaeT Ha 4YepTekax U Moje-
JSIX TIPOCTPAHCTBEHHBIE (DOPMBI;, CO-
OTHOCHUTb TPEXMEpPHBbIE OOBEKTHI C HUX
OMUCAHUSIMH, H300PAKEHHUSIMUY,

® ONNCHIBAECT B3aUMHOE PACIIONIOXKE-
HUE MNpPsIMBIX U IUIOCKOCTEH B NPO-
CTPaHCTBE, apryMEHTHPOBATb CBOH
CYXII€HHUsI 00 3TOM PACIOJIOKEHNY,

® AHAJNU3HUPYET B MPOCTEHIINX CIy-
Yasix B3aMMHOE PACIOJIOXKEHHE 00beK-
TOB B MPOCTPAHCTBE;

e m300pakaeT OCHOBHBIE MHOTO-
TPAaHHUKH W KPYIJIbIe TeJa;, BBINOJ-
HSTh YEPTEXKU MO YCIOBUSAM 337124,

® CTPOUT NPOCTEHIINE CEYEHUs Ky-
0a, MPU3MBI, MUPAMHUIBI,

® pemaer IUIAHUMETPUYECKHE |
MPOCTEHIINE CTEPEOMETPUYECKUE 3a-
Jaud Ha HAXOXJIEHHE TIeoMeTpHye-
CKMX BEJMYUH (IJINH, YIJIOB, IUIOLIA-
nel, o0beMoB),

® UCHOJB3yeT TPU pEIIeHUH CTe-
pPEOMETPUYECKUX 3a7ad IUIAHUMETPH-
Yyeckre (PaKkThl U METOIIBL,

® IIPOBOJAUT JIOKA3aTENbHBIE PacCy-
JKIEHUS B XOJI€ PEIICHUs 3a1aY;
HCNO0Jb30BATH npuodpeTeHHbIe
3HAHHS M YMEHHsI B NPAKTHYECKOMH
AeATEJIbHOCTH W  TOBCEAHEBHOI
JKH3HH:
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CY>KAE€HUs B XO/i€ pelleHus 3a1ay;
HCNOJIB30BATh  NpHOOpeTeHHbIe
3HAHUSI U YMEHHSI B MNpaKTHYe-
CKOH /1esiITeJIbHOCTH M TNOBCeJIHeB-
HOH ‘KU3HH!

® Ui UCCIEeNOBaHUS (MOIEIUPO-
BAHUS) HECJIOXKHBIX MPAKTUYECKHX
CUTyallull Ha OCHOBE W3y4YEHHBIX
¢dbopMya u CBOWCTB Guryp;

® BBIYHCICHUS OOBEMOB U ILIOIIA-
Jell MOBEPXHOCTEH IPOCTPAHCTBEH-
HBIX TeJ MpU pELIeHUH IpaKTH4e-
CKHX 3a71a4, UCTIONb3Ys MPH HEOOX0-
JUMOCTH CIIPAaBOYHHUKU U BBIYUCIIU-
TEJIbHbIE YCTPONCTBA.

® BBINOJHSIET WCCIENOBaHUS (MOJe-
JUPOBAHUE) HECIOKHBIX MPAKTHYe-
CKHX CHUTyallUil HA OCHOBE M3y4YeHHbBIX
¢dbopMya u CBOWCTB Guryp

® BBMUUCTIET OObEMbl W ILIOIIATH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX
TeJ TPU PEUIeHUH MPAKTUYECKUX 3a-
1a4, UCTOJB3Ys MPU HEOOXOAUMOCTH
CIPABOYHUKH U  BBIYMCIUTEJbHbIE
YCTPOMCTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOI JEATEJIBHOCTH

CTVYJIEHTOB

Conep:xanue o0yueHus

XapakTepHCTHKA OCHOBHBIX BHAOB /1eSITEJILHOCTH CTY1€HTOB
(Ha ypoBHe Y4eOHBIX AeiicTBHIl)

BBenenue

O3HaKOMIJIEHUE C POJIBI0 MATEeMAaTHKH B HAyKe, TEXHUKE, SKOHO-
MHKCE, HHq)OpMaLII/IOHHbIX TCXHOJIOTHUAX U HpaKTquCKOﬁ ACATCIb-
HOCTH.

O3HaKOMJ'IeHI/Ie C OeiasaMu U 3agavamMu I/ISY"IGHI/UI MAaTEMAaTHUKHU HpI/I
ocBoeHuu crneuuaibHocten CI10

AJITEBPA

PaszBurue moHATUS O YUCIIE

Brimonnenne apupMeTndecKX AeHCTBUI HAJ YUCIAMU, COYeTas
YCTHBIE U TUCbMEHHBIE TPUEMBI.

Haxoxxnenune mnpuOIMKEeHHbIX 3HAYEHUH BEJIUYUH M MOTPEIIHO-
cTeil BhuMCieHH (aOCOMIOTHOW M OTHOCHUTEJIBHOW), CpaBHEHUE
YUCJIOBBIX BBIPAKCHUH.

Haxoxxnenue omundok B mpeoOpa3oBaHUAX U BBIYUCIEHHSIX (OTHO-
CUTCSI KO BCEM IMYHKTaM IPOrPaMMBbl)

KopHu, crenenu, nora-
pudme

O3HakOMIIeHUE C TIOHATHEM KOpHsS n-i CTeNneHu, CBONHCTBAMU pa-
OUKAJIOB U NMPaBUJIaMHU CPABHEHUS KOPHEH.

@opMyIUpPOBAHUE ONMPENETIECHUS KOPHS U CBOMCTB KOpHeN. B bi-
YHUCJIEHUE U CPABHEHNE KOPHEH, BBIIOJHEHUE NPUKUIKH 3HAYECHUS
kopHs. [IpeobpasoBanne 4NCIOBBIX 1 OYKBEHHBIX BBIPAKCHUH,
COAepKaUX PaguKabl.

Brimonnenune pacueTos no Gopmyiam, coaepikalmnuM paguKaibl,
OCYINECTBJIsIT HEOOXOAUMBIE MTOACTAHOBKU M MPEOOpPa3OBaHHUS.
OnpeneneHue paBHOCUIBHOCTH BhIpakeHU ¢ pagukanamu. Pemre-
HHUE UPPALMOHAIBHBIX YPABHEHUN.

O3HakOMIIeHHE C MOHSATHEM CTENEHU C JeHCTBUTEIbHBIM ITOKa3a-
TEJNEM.

HaxosxneHue 3HaUeHHI CTENEHU, UCTIONb3Ys TPU HEOOXOIHUMOCTH
WHCTPYMEHTAJbHBIE CPENCTBA.

3anuceIBaHUE KOPHS N-i CTENEHU B BUJE CTETIEHU C APOOHBIM I10-
KasaTesieM U Hao0OpOT.

DopMynnpoBaHHUE CBOUCTB CTeNeHel. Beruncienue crenenen ¢
palMOHAIbHBIM MOKA3aTENEM, BBIMOJIHEHUE NPUKUAKU 3HAYEHUS
CTENEHU, CPABHEHUE CTEIECHEMN.

IIpeoGpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPaKEHUH, COIEpKa-
LIUX CTENEeHU, IPUMEHssI CBOUCTBA. Pelenne nokasaTenbHbIX
YPaBHEHUH.

O3HakoMIlieHHE C IpUMEHEHHEM KOpHEeH M CTenmeHel Npu BbIUMC-
JICHUH CPEJHUX, NEJEHHH OTpe3Ka B «30JIOTOM cedeHum». Peme-
HUE NPUKJIAJHBIX 33444 HA CJOXKHbBIE NPOLEHTHI

[Ipeobpa3oBanue ajre-
Opan4ecKux BhIPAKCHUH

Brimonnenne npeobpa3zoBanuil BeIpaXKEHUH, TPUMEHEHHE HOpMYI,
CBSI3aHHBIX CO CBOICTBAMH CTENMEHEH U JTOTapupMOB.
Omnpenenenne oOJacTU JOMYCTUMBIX 3HAYEHUN JIOrapupMHUIECK O-
ro BoIpakeHus. Pemenne norapudMuuecKux ypaBHEHHI

OCHOBBI TPUTOHOMETPHUH

OCHOBHEBIE TOHATHUS

H3yudeHne paniuaHHOro METOAA U3MEPEHUS YIIJIOB BPALEHUsI U UX
CBSI3U ¢ TpanycHO# Mepoii. M300pakeHne yriioB BpalleHUs Ha OK-
PY>KHOCTH, COOTHECEHHE BEJIMUMHBI YIJIa C €r0 PACMOJOKEHUEM.
DopmMynupoBaHUE ONPENEICHUNH TPUTOHOMETPUIECKUX PyHKITUH
IJIsl yIJIOB MOBOPOTA U OCTPBIX YIUVIOB NPSIMOYTOJIBHOTO TPEYroib-
HUKa U O0BSICHEHHE UX B3aUMOCBSI3U
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OcHOBHbBIE TPUTOHOME-
TpUYECKHE TOXKIECTBA

IIpumeHeHHEe OCHOBHBIX TPUTOHOMETPHUUECKUX TOXAECTB AJIS BbI-
YUCJIEHHs 3HAUEHUH TPUTOHOMETPUIECKUX (PYHKLIHI 1O OIHON U3
HUX

IIpeobpa3osanus npo-
CTEHIIUX TPUTOHOMETPU-
YECKUX BBIPAXKECHUN

H3ydeHne OCHOBHBIX (pOPMYJT TPUTOHOMETPHH: (POPMYIIBI CIOXKe-
HUs, YIBOCHHS, MPEOOpa3OBaHUs CYMMBbI TPUTOHOMETPUIECKUX
(byHKIIUN B TPOU3BEACHUE U MMPOU3BEICHHUS B CYMMY M IPUMEHE-
HUE TPH BBIUHUCICHUN 3HAYEHUS TPUTOHOMETPHUUYECKOTO BhIpaKe-
HUS U YIIPOLIEHHUS ero.

O3HakOMIIeHHE CO CBOWCTBAMU CUMMETPUHU TOUEK HA €JUHUYHON
OKPY KHOCTH U NPUMEHEHUE UX JJIs1 BBIBOAA (GOPMYJ MPUBEAEHUS

IIpocreiimne TpUroHo-
METPUYECKUE YPABHEHUS U
HEPaBEHCTBA

Pemenue no gopMynam U TPUTOHOMETPUUECKOMY KPYTy MpPO-
CTeHIINX TPUTOHOMETPUUECKUX YPABHEHUI.

[IpumeHeHne OOIMX METONOB PEIICHHUS YpaBHEHWH (NpuBeneHUE
K JIMHEMHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHHs] Ha MHOXKUTEJIH,
3aMEHBl TEPEMEHHOI) MpPHU PEUIeHUH TPUTOHOMETPUUYECKUX ypaB-
HEHHUI. YMeHHE OTMeUaTh Ha KPyre peuleHusl NPOCTeNIINX TPUTO-
HOMETPHYECKNX HEPABEHCTB

ApKCHUHYC, apKKOCHHYC,
apKTaHIe€HC Yucia

O3HakOMJIEHHE C TOHATHEM OOPAaTHBIX TPUTOHOMETPUUECKUX
byHKIUHA.

H3yueHue onpeneneHnil apkCUHyca, apKKOCUHYCA, apKTAHT€HCa
qyucna, GOpMyIHMpOBaHUE UX, H300pakeHNEe Ha €NMHUIHOHN OK-
PY)KHOCTH, MPUMEHEHHUE NPU PEHIEHUH YPAaBHEHUN

®YHKIUH, X CBOUCTBA U T'PA®UKH

DyHKIUU.
IlonATHE O HENMPEPBIBHOCTHU
byHKIIH

O3HakOMJIEHHE C TOHATHEM MEPEMEHHOH, MPpUMepaMu 3aBU CUMO-
CTeH MEXIy NepEMEHHBIMU.

O3HakoMJIeHHE C TTIOHATHEM rpaduKa, ONpeneseHne MPHUHAIIE K-
HOCTHU To4kH rpaduky pynkumn. Onpenenenue no Gpopmye npo-
cTedinel 3aBUCUMOCTH, BUa ee rpaduka. Beipaxkenue no popmy-
Jie OJHOM MEePEMEHHON Yepe3 ApyTue.

O3HakoMiieHHE ¢ omnpeneeHueM QyHKIUH, GopMyTupoBaHHE €ro.
Haxoxnenue o0nactu onpeneneHus: U 001acTu 3HaYeHUH QyHK-
197031

CaoiicTBa ¢pynkumnu. I'pa-
dudeckass HHTePIpPeTALIHS.
IIpumeps! GyHKIUOHAB-
HBIX 3aBUCUMOCTEN B pe-
aJbHBIX IPOLIECCax U sIBJIe-
HUSIX

O3HakoMIIeHHE ¢ TpUMepaMu (PyHKITHOHAJIbHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLECCaX U3 CMEXKHBIX AUCIUTLINH.

O3HakOMJIEHHE C JOKA3aTEIbHBIMH PACCYKACHUSIMHU HEKOTOPBIX
CBOWCTB JJUHEHHOW M KBaApaTUIHOH (QYHKIUN, MPOBENECHUE HC-
CIeNOBaHMS JUHEHHON, KyCOUYHO-IMHEHHOH, APOOHO-TUHEHHON 1
KBaJpaTU4HOH QyHKIMH, mocTpoeHne ux rpadukos. ITocrpoenne
u yreHue rpadukos ¢pyHkui. MccnenoBanue QyHKINH.
CocraBneHue BUIOB QYHKLUHI IO TaHHOMY YCIIOBHIO, PELIEHUE
3a1a4 Ha SKCTPEMYM.

Brimosinenne npeobpazosanuii rpaduka GyHKIUN

ObpatHblie pyHKIINU

HsydeHue nousTUsA 00paTHON QYHKINH, ONPeAeIeHIe BUIa U TO-
cTpoeHue rpadpuka oOpaTHOH QYHKIMH, HAXOXKIEHHE ee 00acTu
ompeaeNieHus U 00IacTH 3HAYSHHI.

IIpumeHeHne CBOHCTB (GYHKIMN IPU UCCIIEIOBAHUU YPABHEHUH U
peleHnu 3a7a4 Ha S3kcTpeMyM. O3HaKOMIIEHHE C MTOHSITHEM CJIOXK-
HOH QyHKIIMHU
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CreneHHbIe, TOKA3aTENb-
Hble, Jjorapupmudeckue u
TPUTOHOMETPUUYECKHE
¢yukuuu. ObparHsle Tpu-
rOHOMeTpHYecKue QyHK-
LUH

Brruncnenue 3HadeHu GyHKIUA O 3HAYeHUIO apryMmeHTa. Omnpe-
IeJIeHHUE TOJIOXKEHUS TOYKHU Ha rpaduke 1Mo ee KOOpaAHHAaTaM U Ha-
obopoT.

Ucnonb3oBaHue CBOMCTB (PyHKUHI AJIsl CPABHEHUS 3HAYEHUN CTe-
neHed u JjorapudMoB.

IToctpoenne rpaduKOB CTENEHHBIX U JIOTApUPMHUUECKUX PYHK-
1107078

Pemenune nmokaszaTenbHbIX U JIOrapupMUIECKIX YPABHEHUN U He-
PaBEHCTB IO U3BECTHBIM AJTOPUTMAaM.

O3HakOMJIEHHE C TIOHATHEM HETPEPBIBHON NeprHoandecKol GpyHk-
uu, GopMyIUpOBaHHE CBOWCTB CUHYCA M KOCHHYCA, TOCTPOCHUE
uX rpaduKOB.

O3HakOoMJIEHHE C TOHATHEM rapMOHUYECKUX KOJeOaHui 1 mpuMe-
paMu rapMOHHUYECKUX KOJIeOaHM ISl OMMCAHUs ITPOLIECCOB B P H-
3UKe U APYTUx O0NacTAX 3HAHUS.

O3HakoMJIEHHE C TTIOHATHEM Pa3PBIBHON NEPUOANYECKON (PYHKLIHH,
dbopmMynHpoBaHUE CBOMCTB TAHI'€HCA U KOTAHTE€HCA, TOCTPOEHUE
uX TrpaduKOB.

IIpumeHeHne CBOHCTB GYyHKIUN U1 CPAaBHEHUS 3HAYCHUH TPUTO-
HOMETPHUUYECKUX QYHKIUHN, peLIeHNs] TPUTOHOMETPHUECKUX yPaB-
HeHuil. [TocTpoenune rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX
GbyHKUUH U onpeaeseHne mo rpadukaM X CBOUCTB.

Brimonnenue npeobpazoanus rpadgukos

HAYAJA MATEMATHYECKOTI'O AHAJIN3A

ITocaenoBaTeapbHOCTH

O3HakoMIIeHHE C MOHSTHEM YHUCIOBOI MOCIEA0BaTEIbHOCTH, CIIO-
cobamu ee 3aaHHs], BBIYUCICHUSIMHU €€ YJICHOB.

O3HakoMIIeHHE C IOHATHEM IIpefena nocienosarelbHocT. O3Ha-
KOMJICHHE C BBIYUCIEHUEM CYMMBbI OECKOHEYHOTO YHUCIOBOIO psia
Ha NMPUMepe BbIUHUCICHUSI CYMMBbl O€CKOHEYHO yObIBaroIIe reo-
METPHUYECKONU MPOTrPECCHUH.

Pemenue 3amau Ha mpuMeHeHHE (OPMYJBI CYMMBbI OECKOHEUHO
yOBIBAIOIEH T€OMETPHYECKON MPOrpeCCUH

IIpousBonHas u ee npu-
MEHEHHE

O3HakoMIIeHUE C IOHATHEM IPOU3BOJHOM.

U3syueHue u GopMyIupOBaHHIE €€ MEXAHUYECKOrO U FreOMeTpUY e-
CKOI'O CMbICJIA, U3YUEHHE aJITOPUTMa BBIUMCIIEHUS TPOU3BOIHOM
Ha MpUMepe BbIUUCIEHUsI MTHOBEHHON CKOPOCTH U yIJIOBOIO KO-
s punmenTa kacaTeaIbHOM.

CocraBiieHUe ypaBHEHUs KacaTeJIbHOU B O0IIEM BHUIE.

YcBoenue npasus nuddepeHunpoBaHus, TaOIUIBI MPOU3BOIHBIX
3JIEMEHTAPHBIX PYHKUMHA, mpuMeHeHue 1711 fudpepeHunpoBanms
(byHKIUN, COCTaBIEHUS YPAaBHEHUS KacaTeIbHOM.

H3ydeHue TeopeM O CBSI3U CBOMCTB (PYHKLUHMH U MPOU3BOIHOM,
bopMyNIHpPOBKA HX.

IIpoBenenue ¢ MOMOLIBIO TPOU3BOIHON HCCIIENOBaHUA PYHKLINH,
3amaHHoi GopMyIoit.

YcTaHOBIEHHE CBSI3U CBOMCTB (DYHKLIMH U MPOU3BOMHON 1O MX
rpadukam.

IIpumeHeHne NPOU3BOAHON I PELICHUS 3a/1a4 HAa HAXOXIAEHHUE
HauOOoJbpIIero, HAMMEHBIIETO 3HAYEHU 1 HAa HaXO0XACHUE SKCTpe-
MyMa

ITepBooOpasHas u uHTE-
rpan

O3HakOMJIEHHE C TOHATHEM HHTErpaia u NepBooOpa3HON.
H3ydeHue npasBuia BEIYUCIECHUS TEPBOOOPA3HON B TEOPEMBI
Hperorona— Jleitbaunna.

Pemenue 3a1a4 Ha CBSI3b EPBOOOPA3HON U €€ MPONU3BOAHOM, BhI-
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YUCJIeHHe epBOOOPa3HON I NaHHONW PYHKLIHMH.
Pemenune 3ada4 Ha NIPUMCHCHUEC UHTErpajia AJist BIYUCIICHUA (I)I/I-
3NYECKHUX BEJIINYHUH U nnomanel‘/i

YPABHEHMUSA U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuil HepaBeHcTBa 1
CHUCTEMbI HEPABEHCTB C
OBYMSI TIEPEMEHHBIMU

O3HakOMJIEHHE C TPOCTEHINNMH CBEICHUSIMU O KOPHSIX anredpau-
YECKUX YPaBHEHHH, MOHATUIMHU UCCIEIOBAHUS YPABHEHUN U CHC-
TEM YpaBHEHUH.

H3ydeHue Teopun paBHOCUIBHOCTH YPABHEHUH U €€ TPUMEHCHHUS.
IToBTOpEeHME 3aNMUCH PEIICHHs CTAHIAPTHBIX YPaBHEHHH, TPUEMOB
npeobpa3oBaHus ypaBHEHUH ISl CBEICHUS K CTAHTAPTHOMY ypaB-
HEHHIO.

Pemenne paunoHaNbHBIX, HPPALUOHANBHBIX, TOKA3aTEJIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHHUH U CHCTEM.

Hcnonb3oBaHue cBOMCTB 1 rpaMKOB (PyHKIUH IS perIeHus
ypaBHeHUi. [loBTOpEeHNE OCHOBHBIX IPHUEMOB PELICHHS CHCTEM.
Pemenue ypaBHeHUH ¢ MPUMEHEHUEM BCEX NMPUEMOB (Pa3I0KEHUS
Ha MHOJKHUTEJIH, BBEICHHUSI HOBBIX HEM3BECTHBIX, MOJICTAHOBKH,
rpaguIecKoro MeTona).

Pemenue cucreM ypaBHEHHH ¢ IPUMEHEHUEM Pa3JIUYHBIX CIIOCO-
60B. O3HaKOMIJIEHHE C OOIIMMHU BOMIPOCAMH PEIICHHUS HEPABEHCTB
U UCTIOJIb30BaHNE CBOWCTB U rpaduKoB PyHKUHHA TPH peIICHUN
HEPaBEHCTB. PemeHne HEPaBEHCTB U CUCTEM HEPABEHCTB C NP U-
MEHEHHUEM Pa3JIMYHBIX CIIOCOOOB.

IIpuMeHeHne MaTeMaTHYEeCKIX METOMOB ISl PEIleHHUs COaepKa-
TEJIBHBIX 3a7a4 U3 PA3JUYHBbIX 00JacTel HAyKU U MpakTUKu. UH-
TEPIPETHPOBAHUE PE3YJIBTATOB C YYETOM PEaJbHBIX OTPAHUYEHUN

SJEMEHTHBI KOMBHUH

ATOPHUKH, TEOPUH BEPOSITHOCTEN U CTATUCTHKHA

OCHOBHbBIE MOHATUS KOM-
OMHATOPUKH

UsydeHue npaBuiga KOMOMHATOPHUKU U IPUMEHEHHUE TIPH PEIICHU U
KOMOHMHATOPHBIX 3a7a4.

Pemenne koMOMHATOPHBIX 3a7a4 METOAOM Mepedopa U Mo MpaBu-
Jy YMHOKEHUSL.

O3HakOMJIEHHE C TOHATHUSIMH KOMOWHATOPUKH: Pa3MELIEHUSIMH,
COYETAHUSIMH, NTePECTAaHOBKAMHU U (POPMyJIaMHU JJIT UX BbIUHCIIEC-
Hus. OObsicHeHNE U pUMeHeHHe POPMYJT It BBIYUCIEHUS Pas3-
MEILIEHN I, NePECTAHOBOK U COYETAHUN NIPU PELICHUH 3aaa4.
O3nakomuienne ¢ 6unomoM HeroToHa u TpeyronpHukom Ilackans.
Pewmenne npakTuyeCcKkux 3a1a4 ¢ UCMOJb30BAHUEM MOHATHN U
PaBHJI KOMOMHATOPUKH

DJeMEeHTHl TEOPUU BEpOsT-
HOCTEHN

H3yudeHne KnacCU4ecKoro OnpeaeieHust BEpOsITHOCTH, CBOWCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccmoTpeHne npuMepoOB BBIYMCICHUS BEPOATHOCTEH. Pemenue
3a7a4 Ha BBIUUCIICHHE BEPOSTHOCTEH COOBITHIA

IIpencraBnenue qaHHBIX
(Tabnuupl, THarpaMMBel,

rpadukm)

O3HakoMIleHHE C IpeCTaBI€HHUEM YHCIOBbIX JAHHBIX U UX Xapak-
TEPUCTUKAMU.

Pemenune npakTuyeckux 3anad Ha 0OpabOTKY YHUCIOBBIX AAaHHBIX,
BBIUMCJICHUE UX XAPAKTEPUCTUK
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I'EOMETPHUA

IIpsimble U IOCKOCTH B po- | POpMyJIHMpPOBKaA U MpUBEJEHUE JOKA3aTeNbCTB IPU3HAKOB B3a-
CTpPaHCTBE MMHOTO pacIojIoKeHUs NPSAMBIX U MJIockocTell. Pacno3HaBaHue
Ha yepTexkax U MOJeNsIX Pa3IM4YHbIX ClydyaeB B3aUMHOIO pac-
MOJIOKEHHUSI MIPSAMBIX U MIOCKOCTEH, apryMEeHTUPOBaHNE CBOUX
cyxkaeHuil. ®opMyJMpOBaHUE ONPEAEICHUN, NIPU3HAKOB U
CBOICTB NapaijieNbHbIX U NMEPHEeHANKYIAPHBIX MIOCKOCTEMN,
IBYTPAHHBIX U JTUHENHBIX yIJOB.

BrinonHeHune nocTpoeHust yriioB MEXAY NMPSIMBIMU, NPAMO U
MJIOCKOCTBIO, MEXAY MJIOCKOCTSAMHU 10 ONMMCAHUIO U Paclo3Ha-
BaHHE UX HA MOJENX.

IIpumeHeHUe NIPU3HAKOB U CBOMCTB PacMoOJOXKEHHUs NMPSIMbIX U
TUIOCKOCTEH MpPU PELICHUU 3a1a4.

H3o0pakeHne Ha pUCYHKaX U KOHCTPYHUPOBAHHE HA MOJEISX
NEeprneHANKYISIPOB U HAKJIOHHBIX K MJIOCKOCTH, MPSIMBIX, Mapall-
JeJbHBIX IJIOCKOCTEH, YII0B MEXAY NPSMOIl U MJIOCKOCTBIO U
000CHOBaHUE MOCTPOCHUS.

Peuenue 3a1a4y Ha BbIYHCJIEHHE T€OMETPUUECKUX BEIHUHH.
OnuceiBaHUE PACCTOSAHUSA OT TOYKH A0 MJIOCKOCTH, OT MPSMOM
710 MJIOCKOCTH, MEXAY MJIOCKOCTIIMHU, MEXKIY CKPEeLIUBAIOII U-
MUCS IPSIMBIMH, MEXKITy MPOU3BOJIBHBIMU (PUTYPaAMHU B MPO-
CTPaHCTBE.

DopMynupoBaHUE U JOKa3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSTHHSIX (T€OpEM CYLIeCTBOBAHMS, CBOMCTBA).

H3o0pakeHue Ha YepTekaxX U MOJENSIX PACCTOSIHUSL U OOOCHO-
BaHHE CBOUX CcyxaeHui. OnpeneneHue U BbIUYHUCIEHUE PACCTOS-
HUH B mpocTpaHcTBe. [IpuMenenue Gopmyn u Teopem IiiaHu-
MEeTpUH JJIsl pelleHUs 3a1a4.

O3HakoMIIeHHE C IOHATHEM MapalijiebHOrO MPOEKTUPOBAHUS U
€ro CBOMCTBaMU.

[IpumeneHue Teopun 1yt 0OOOCHOBAHUS MOCTPOEHHUH M BBIYHC-
JeHuil. ApryMeHTUpPOBaHNE CBOUX CYXXJAE€HUHM O B3aUMHOM pac-
MOJIO’KEHUH POCTPAHCTBEHHBIX (PUTyp

MHoOrorpaHHUKH OnucaHue U XxapakTepUCTUKA Pa3JIMUHBIX BUOB MHOTOI'PaHHU-
KOB, IEPEUYHUCIICHUE UX DJIEMEHTOB U CBOMCTB.

H3006paskeHne MHOTOTPAHHUKOB U BBIITOJHEHHE TOCTPOCHUS Ha
N300pa’KEeHUSIX © MOJIEJIIX MHOTOTPAHHUKOB.

Brrunucnenue NTMHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEH-
HBIX KOH(QUTYpAIUAX, ApTYMEHTUPOBAHNE CBOHUX CYXKIAEHUM.
XapaKTepUCTHKA U U300pakeHUEe CEUCHMs], pa3BePTKH MHOTO-
FPAaHHUKOB, BBIYUCIEHHE ILIOIAAeH MOBEPXHOCTEN.
ITocTpoenue mpocremmx ceueHuil KyOa, mMpU3Mbl, MTUPAMHUIBL.
IIpumeHeHune GakTOB U CBEACHUN U3 MJIIAHUMETPHUU.
O3HakoMJIeHHE C BUIAMU CUMMETPUH B IPOCTPaAHCTBE, Popmy-
JUPOBAaHUE ONpPENENeHUN U CBONCTB. XapakTepUCTUKA CUMMET-
PUH TEJl BpallleHUs U MHOTOTPAHHUKOB.

IIpumeHenne CBOWCTB CUMMETPHUU NPH pelieHun 3anad. Mc-
NOJIb30BaHUE MPUOOPETEHHBIX 3HAHUHN IJIs1 UCCIIEIOBAHUS U
MOJIETUPOBAHUS HECIOXKHBIX 3a7a4.

H300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJTHEHUE PH-
CYHKOB IO YCJIOBUSIM 3a7a4

Tena u moBepxHOCTHU Bpamie- | O3HaKOMJIEHHE ¢ BHAAMH TeJl BpalieHus, GopMynupoBaHue HX
HUS ONpeaeJEHUN U CBONCTB.
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DOpMyJIUPOBAHHE TEOPEM O CEUYEHHHU LIapa IUJIOCKOCTBIO H
IJIOCKOCTH, KacaTeJbHOH K cdepe.

XapaKTepUCTHKA U U300paKeHNE TeJ BPALIEHUs], UX Pa3BEPTKH,
CEUeHHUs.

Pewenue 3apay Ha NOCTPOEHHME CEUEHUH, BBIYUCIECHHUE [JIMH,
pacctossHUM, yrjos, miowaae. IlpoBeneHne aokKa3aTeIbHBIX
paccyXAeHUN NpU PELIeHUN 3a0a4.

IIpumeHeHne CBOMCTB CUMMETPUU NPU PELIEHUU 3a7ad Ha TeJa
BpalLIleHHst, KOMOWHAITHIO TEJI.

N300paskeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIOJHEHHE PUCYHKA
M0 YCJOBHIO 3a4a4H

H3mepenus B reometpuu

O3HaKOMJIEHHE C MMOHATUSIMH IJIOLAAA U 00beMa, AaKCHOMaMHU U
CBOMCTBaMH.

Pemmenne 3agau Ha BBIYUCIIEHUE MIOIMAIEH MIOCKUX QUTYp C
MPUMEHEHUEM COOTBETCTBYIOIIUX (opmyn u (akToB U3 IIAHH-
MeTpuu. M3ydyeHne TeopeM O BBIYUCIEHUH 00bEMOB MPOCTpaH-
CTBEHHBIX TeJ, pelIeHHUE 3a7a4 Ha MPpUMeHeHne Gopmys BbI-
qucienus oobemMoB. Mzyuenue Gopmya Ajisi BBIYUCIECHUS LIO-
maaei NOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPallleHHUS.
O3HakKOMJIEHHE ¢ METOOM BBIYMCIIEHUS TJIOLIAIN TTOBEPXHOCTH
chepsrl. Pernenue 3a7a4 Ha BBIYUCICHUE TUIOMIAZIEH MOBEPXHO-
CTH NPOCTPAHCTBEHHBIX TEJ

KoopaunaTte!l 1 BEKTOPBI

O3HakoMlleHHEe C MOHATHEM BekTopa. M3ydeHue nexapToBOM
CUCTE€MBbl KOOPAMHAT B NPOCTPAHCTBE, MOCTPOEHHE MO 3aJaH-
HbIM KOOPAWHATaM TOYEK U IUIOCKOCTEH, HAXOXJAEHHE KOOpAHU-
HaT TOYEK.

HaxoxneHue ypaBHEHUH OKPYKHOCTH, CPeprl, TIIOCKOCTH.
Brruucienue pacCTOsTHUNA MEXAY TOUYKaAMHU.

H3yuenne cBOWCTB BEKTOPHBIX BEJIUYUH, IPABUI PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUJ HAXOXKIACHUS
KOOPAHMHAT BEKTOPa B MPOCTPAHCTBE, MPABUJ IEHCTBUI C BEK-
TOPaMH, 3aJaHHBIMU KOOPAUHATAMH.

IlpumeHeHHne TEOPUH NPU PELIEHUU 3a7a4 HAa NEHCTBHUS C BEK-
TopaMu. M3ydeHue ckajasspHOro NPOU3BENECHUS BEKTOPOB, BEK-
TOPHOIO YpPaBHEHHMs NPAMONW U IJIOCKOCTU. lIpumeHenue Teo-
pUM NPU PEUICHUH 3a7a4 Ha AEWCTBUS C BEKTOPAMH, KOOPAH-
HaTHBIA METOJ], IPUMEHEHUE BEKTOPOB JIsl BBIYUCJIEHUS BEJIHU-
YUH YIJOB U paccTosHuN. O3HaKOMJIEHHE C JA0Ka3aTelbCTBAMU
TEOPEeM CTEPEOMETPUHU O B3aUMHOM PACIOJOXEHHHU MPSIMBIX H
MJIOCKOCTEH ¢ UCMOJIb30BAHUEM BEKTOPOB
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HPUMEPHBIE TEMbBI PE®@EPATOB (JIOKJIA/1OB),
NCCIEJOBATEJ/JBCKHUX NPOEKTOB

HenpepsiBHbIE 1podw.

[TpuMeHeHue CIOKHBIX MPOLEHTOB B YKOHOMHUYECKUX PacyeTax.
ITapannenbHOE NMPOEKTUPOBAHME.

CpenHue 3HaUYCHUS U UX TPUMEHEHNUE B CTATUCTHUKE.
BexTopHOe 3anaHue NPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
CrnoxxeHue rapMOHUYECKHUX KOJIEOAHUI.

I'paduueckoe pemeHue ypaBHEeHUH U HEPABEHCTB.
[TpaBunbHbBIE U MOAYTPABUIbHBIE MHOTOTPAHHUKH.
Konuueckue ceueHns: U X NPUMEHEHHUE B TEXHUKE.
[MousiTue nuddepeHuana U ero MPUIOKEHUS.

Cxembl OBTOPHBIX UCTbITaHUM bepHynmu.

HccnenoBanue ypaBHEHHI U HEPABEHCTB C MapaMEeTPOM
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