®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JKETHOE
OBPA3OBATEJILHOE YYPEKJIEHUE BBICILETO
OBPA30OBAHMUS «EJEIKUA I'OCYJAPCTBEHHBIN
YHUBEPCUTET um. .A.BYHUHA»

HHCTUTYT CPEJHEI'O ITPO®ECCHOHAJIBHOI'O OBPA30BAHUA

«YTBEPXIAIO»
H.o.mupextopaunetutyraCIIO
F 2
&

P MoprauesaH.B.

/

PABOYAS ITIPOTPAMMA
YYEBHOW JIUCLHUATIIMHBI

OV . 03 MATEMATHUKA
AJISl CIeNHATBHOCTH CPeAHEro nNpoecCHOHAIBLHOI0 00pa3oBaHUA
44.02. 16 Typusm 1 rocTenpuuMcTBO
BA30OBAS

dopma o0yueHusi OUHasI



[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oduiero oopa-
30BaHMUSI, IPEABIBIAEMBIX K CTPYKTYPE, COCPHKAHUIO U PE3YJIbTaTaM OCBOCHUS
yueoHou nuctuminael OY 1.03 MATemaTrka B COOTBETCTBUH C PekomMeHanusMu
10 OpPTaHMU3aIMU TIOJYYEeHHSI CpeTHEro 0011ero 00pa3oBaHus B Mpeesiax OCBOCHUS
[MIICC3 na 6a3e 0CHOBHOIO 00111eT0 00pa30BaHus ¢ yueToM TpeboBaHui (ee-
paJbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIYy4aeMOM MPo-
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IHHOACHUTEJBHAA 3AIINCKA

1. O0mas XapakTepUCTHKA y4eOHOH JMCHUILIMHBI (COTJIACHO NPHUMEPHOM
nporpamMmme 001meo0pa3oBaTeJILHOI0 MUKJIA)

[Iporpamma ob1eodpaszoBarenbHoi yueOHol auciumummabl OY (.03 Marematuka
npeaHa3HadYeHa /i U3y4yeHUs MaTeMaTHKU B MpodecCHOHANbHBIX 00pa3oBaTelb-
HbeIx opranuzanusx CIIO, peanusyromux oOpa3zoBaTeIbHYI0 MPOTPaMMy CPETHETO
oOmero o0pazoBaHus B Mpejeiaax OCBOECHUS OCHOBHOM MpodeccuoHalbHON 00pa-
3oBarenbHOM mporpammel CIIO (OIIOII CIIO)na 6a3e ocHOBHOTO oO01Iero oopa-
30BaHMSI IPHU MOJArOTOBKE KBATM(DPHUIIMPOBAHHBIX PA0OUNX, CIYXKAIIUX U CIIELHAIIN-
CTOB CPEHErO 3BEHA.

Conepxanue nporpammbl OV /[.03 Matematruka HanpaBJIeHO HA JOCTUKEHUE Clie-
JTYIOIINX LeJIei:

* o0ecrieyeHue chOpMUPOBAHHOCTH MPEJCTABICHUNA O COLUUAIBHBIX, KYJIbTYpPHBIX
UCTOPUYECKHX (DAKTOpPAX CTAHOBJIEHUS MATEMATHKHU;

 obecrieueHrne c(HOPMHUPOBAHHOCTH JIOTUYECKOIO, AJITOPUTMUYECKOTO U MaTema-
TUYECKOTO MBIIICHUS;

* o0ecnieueHre CpOpMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJTYYECHHbIE 3HAHUS TIPU
PELIECHUH Pa3INYHbIX 33]1a4;

* obecrieyeHre cHOpMUPOBAHHOCTH MPEACTABIECHUN O MaTEMaTUKE KakK 4acTu 00-
1IEYEJIOBEYECKON KYJIBTYPBl, YHUBEPCAIBHOM SI3BIKE HAYKH, ITO3BOJIIOIIEM OIHU-
CBhIBaTh U U3y4aTh PEAJIbHBIC ITPOLIECCHI U SIBJICHUS.

B mporpammy BKJIIOYEHO COAEpKaHUE, HAMPABICHHOE Ha (POPMUPOBAHHUE Y CTY-
JICHTOB KOMIIETCHIINHM, HEOOXOAUMEBIX IS KauecTBeHHoro ocsoenus OIIOIT CITO
Ha 0aze OCHOBHOTrO 00111ero 00pa3oBaHuUs C MOJYYEHUEM CpeHEero odIiero oopa-
30BaHMS; MPOrpaMMbl MOATOTOBKM KBaTU(UIMPOBAHHBIX pPa0OUMX, CIYy>KalUX;
porpamMMsbl MOATOTOBKHU crienuanuctoB cpennero 38eHa (IIIIKPC, ITIICC3).
[Iporpamma naHHOW y4yeOHOW DUCUUIUIMHBI OYEPUYMBAET COJIEpKaHHE Y4eOHOIO
MaTepuaia, Mocjie0BaTeIbHOCTh €r0 U3YUYEeHHs], pacipeeieHne yueOHbIX 4acoB,
TEMaTUKy pedepaToB, BUIbI CAMOCTOSTEIBHBIX PA0OT, YUUTHIBAS CIICHU(HUKY TTPO-
rpaMM TOJTOTOBKHM KBaTU(UIIUPOBAHHBIX pabOYMX, CIY>KalUX U CIEIHUATMCTOB
CpeIHEero 3BeHa, OCBamBaeMoWl mpodeccuu WM CIeNHaJbHOCTH, B YAaCTHOCTH
43.02.16 Typu3Mm 1 rocTENPUUMCTBO.

[TporpamMMa MOXKET HCIIOJIB30BAThCA JPYTUMHU HpodecCHOHAIbHBIMU 00pa3oBa-
TEJIbHBIMU OPTaHU3ALMSIMH, PEATU3YIOIIMMHI 00pa30BaTEIbHYIO MIPOrpaMMy Cpe-
Hero oOuiero oopazoBanus B npenenax ocoenust ocHoBHoi OITOIT CIIO na 6a3ze
ocHoBHOTO 0011eT0 0Opazoanus (IITIKPC, ITITICC3).

Marematuka siBasieTcs pyHaaMeHTaIbHON 00111e00pa30BaTeIbHON TUCITUIIIIUHOMN
CO CJIO’KMBIIIMMCS] YCTOMYHMBBIM COJEPKaHUEM U OOIUMH TPEOOBAHUSIMU K MOATO-
TOBKE 00yYarommxcsl.

[Tpu ocBoenun npodeccuii CI1O u cnenumansHocteit CI1IO coumanbHoro npoduis
npodeccuoHanbHOTO 00pa30BaHMsl, KAKOBOW W sBIsieTCs crienuaibHoCcTh 43.02.16
TypusM u rocTenpuuMCcTBO, MaTeMaTHKa M3y4aeTcsl KakK MpO(HIbHBIN y4eOHBIN
IpEIMET.



3TO BBIpAXKAETCS B COAEPKAHUU O0YUYEHUS], KOJIMYECTBE YaCOB, BBIICISEMBIX Ha
U3Y4YEHHUE OTJEIBHBIX TEM MPOrPAMMBbI, TITyOHMHE UX OCBOCHHMSI CTYJEHTaMH, 00be-
M€ U XapakTepe NMPaKTUYECKUX 3aHATHI, BUAAX BHEAYAUTOPHONU CAMOCTOATEIIbHOM
paboThI CTYJICHTOB.
OO61mue nenu N3y4eHus: MaTeMaTUKH TPAJAUIIMOHHO PEAIU3YIOTCS B YEThIPEX
HaIlpaBJICHUSX:
1) ob1iee mpeacTaBiieHne 00 UIEIX U METOJIaX MaTeMaTHKU;
2) UHTEJUIEKTYyaJIbHOE Pa3BUTHUE;
3) oBnageHne HEOOXOUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;
4) BocniUTaTENIbHOE BO3/ICICTBHUE.
[Mpodunmzanus 1eneld MaTemMaTHUeCKOro oOpa3oBaHHUs OTpa)kaeTcsi Ha BBIOOpE
IPUOPUTETOB B OPraHU3ALMH YUEOHOU AesATeNbHOCTH oOyvaromuxcs. g TexHo-
JIOTUYECKOTro Mnpoduist BbIOOp Iielield CMellaeTcs B MparMaTUYeCKOM Halpasiie-
HUM, NPELYyCMaTpUBAIOIIEM YCHJIEHHE M pacIIMpEeHUE IPUKIAJHOrO Xapakrepa
U3Y4YEHUSI MATEMaTUKH; MPEUMYIIECTBEHHOM OPHEHTALMM Ha aJIrOpPUTMHYECKUI
CTWJIb ITI03HABATEIBHON JEATEIbHOCTH.
N3ydyeHne maTeMaTuku Kak npoduibHON 0011e00pa3oBaTenbHON y4eOHOM AUCIIN-
IUIMHBI, YUYUTHIBAIOLIEH crenuduKky ocBamBaeMbIX cTyaeHTamu npodeccuii CIIO
wm cnenuainsHoctu CI1O, obecrieunBaeTcs:
* BBIOOPOM Pa3IMYHBIX MOJXOJ0B K BBEICHUIO OCHOBHBIX ITOHATHI;
* opMHUpPOBaAHUEM CUCTEMBI YUEOHBIX 3aJjaHUl, oOecrieunBaronuX 3G HEKTUBHOE
OCYUIECTBJIEHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;
* 00OranieHMeM CIeKTpa CTHUIIeH yueOHON AesITENbHOCTH 3a CUET COTJIacCOBaHUS C
BEJIYIIUMHU JI€ATEIbHOCTHBIMH XapaKTePUCTUKAMK BbIOpaHHOM mpodeccuu (cre-
IIUATTBHOCTH).
[IpodunbHas cocTapisomas OTpaxxaeTcs: B TpeOOBaHUAX K MOATOTOBKE 00yYaro-
IIUXCS B YaCTH:
* 0011Ie} cHCTEeMBI 3HAHUI: cofiepKaTelbHbIE IPUMEPhI UCIIOJIb30BAHUS MaTEMaTH-
YECKUX UJIEH U METOOB B MPO(heCCHOHATBHON JEATEIbHOCTH;
* YMEHHMI: pa3auuue B ypoBHE TPEOOBAHUMN K CIOXKHOCTH MPUMEHSEMbIX alrOpUT-
MOB;
* IPAKTUYECKOTO UCIOJIb30BAHUS TPUOOPETEHHBIX 3HAHUI U YMEHUI: HHIUBUIY-
aJIbHOTO Y4eOHOTO OIbITa B MOCTPOCHUH MAaTEMAaTHYECKUX MOJIEJICH, BHITOTHEHUH
UCCJIEI0BATENLCKUX MTPOEKTOB.
Takum oOpa3om, peanuzaiys coaepx aHusi yaeOHON AUCIUIUIMHBI OPUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTUK y4eOHOU paboThl, 3aBUCS-
X OT Npoduias MpoPecCHOHATBHOIO 00pa30BaHus, MOJTYYEHUS! ONBbITA HCHOJb-
30BaHMSI MATEMATUKHU B COJEPKATEIbHBIX U MPO(PECCHOHATBHO 3HAYUMBIX CHUTYya-
USAX [0 CPaBHEHHUIO C (POpPMaJIbHO-YPOBHEBBIMHU PE3YJIbTATUBHBIMU XapaKTepHU-
CTHUKaMH O0y4YEeHHUSI.
Coneprxanune yaeonoit nuctmmuiabl OY J1.03 Marematuka pazpaboTaHo B COOT-
BETCTBUU C OCHOBHBIMU COJIEPKATEIbHBIMU JIMHUSAMU 00yUEHUSI MaTeMaTHKE:

® aneebpauyeckas NUHUL, BKIIOYAIONIAs CHCTEMATU3AlIUIO0 CBEICHUH O YHC-

Jax; U3y4yeHHUEe HOBBIX U 0000IIeHE paHee U3YUEHHBIX onepaluii (Bo3Beie-
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HUE B CTEIEHb, U3BJICUEHUE KOPHS, JIorapu(MUpOBaHHE, CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC U 00paTHBIE K HUM); U3yUYE€HHE HOBBIX BUIOB YHCIOBBIX
BBIpKEHUI U (POPMYJIT; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BbI-
YUCJIUTENBbHON KYJIbTYPBI, PACIIMPEHUE U COBEPILIEHCTBOBAHKE alireOpanye-
CKOro arnmapara, copMHUpPOBAaHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHUE
K PEIICHUIO0 MaTEMaTUYECKUX U MPUKIAIHBIX 33/1a4;
®  Meopemurko-Q)YHKYUOHANbHASL AUHUA, BKIIOYAIONIAs CUCTEMATU3alUI0 U
pacIIMpeHrue CBEICHUNW O (PYHKIUSAX, COBEPIICHCTBOBAHUE TpadUueCKUX
YMEHHI; 3HAKOMCTBO C OCHOBHBIMM UJICSIMU U METOJIaMH MaTEMaTUYECKOTO
aHaim3a B 00beMe, MO3BOJISIIOIIEM MCCIIEN0BATh AIEMEHTapHbIe (PYHKIIUHU U
peraTh MPOCTEHIHE reOMETpUIECKre, PU3NUECKUE U IPYTUE TPUKIIATHBIC
3a7a4H;
® JIUHUSA YPABHEHUl U HepaseHcms, OCHOBAHHAs HAa TOCTPOCHUU U MCCIIEI0BA-
HUU MaTeMaTHYEeCKUX MOJIEJIeH, MepeceKarolasics ¢ alredpanyeckon u Teo-
peTuKO-(QYHKIIMOHATIHLHOW JTMHUSMHU U BKIIIOYAIOIIAsl PA3BUTHE M COBEPIIICH-
CTBOBAHHME TEXHUKH ajreOpanyeckux mpeoOpa3oBaHUM JJIsl pElICHUS YpaB-
HEHUM, HEPABEHCTB U CUCTEM; (POPMHUPOBAHUE CITIOCOOHOCTU CTPOUTH U UC-
CJIeIOBaTh MPOCTEUIIINE MAaTEeMaTUYECKUE MOJICIU MPU PEIICHUU TPUKIIAI-
HBIX 33]1a4, 33]1a4 U3 CMEXXHBIX U CIECIHATbHBIX JUCHIUILIINH,
® ceomempuyeckas AuUHUs, BKIIOYAIOIIAs HATJSAHBIE MPEACTABICHUS O MPO-
CTPAHCTBEHHBIX (PUTYpaxX M M3YYEHUE UX CBOMCTB, (HOPMUPOBAHUE U PA3BU-
THE TPOCTPAHCTBEHHOTO BOOOpa)XEHUS, pa3BUTHUE CIOCOOOB reoMeTpHye-
CKHMX U3MEPEHHI, KOOPAMHATHOTO U BEKTOPHOTO METOJIOB JJI PEIICHUS Ma-
TEMAaTUYECKHUX U MPUKIAIHBIX 33/1a4;
® cmoxacmuyeckas AuHUs, OCHOBaHHAs Ha Pa3BUTHM KOMOWHATOPHBIX YyMe-
HUW, TPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX
OKPYXaIOILEro MHUpa.
Pa3nensl (TeMbl), BKIIOUEHHBIE B COJEpKaHUE Y4eOHOW AUCIHUIUIMHBI, SIBISIOTCS
oOmumMu 1711 Beex npoduiieit npodeccuoHanbHOTO 00pa3oBaHus U MIPU BCEX 00b-
eMax y4eOHOTO BPEMEHHM HE3aBHCHUMO OT TOTO, SIBJISIETCS JIM y4eOHasi NUCIUIIIIMHA
OVY]1.03 MatemaTuka 6a30B0# wiu MpoGUIHLHOMN.
B npuMepHOM TeMaTHYECKOM TUTaHE MPOTPAMMBI YUeOHBIM MaTeprai MpeICTaBIeH
dbopme "epenyromerocs pa3BepThIBaHNUS OCHOBHBIX COJIEP)KATENbHBIX JIMHUN (al-
reOpandeckoi, TeOPeTHUKO-(PyHKITMOHAIBHOW, YPABHEHU U HEPABEHCTB, T€OMET-
PUYECKOM, CTOXaCTHUECKOM), UTO MO3BOJISIET THOKO MCIOJIB30BaTh X PACIIOIOKE-
HUE U B3aUMOCBSI3b, COCTABIIATh PA0OUN KAJICHIAPHBINA TUIaH, TTO-Pa3HOMY Yepe-
nyst yueOHbIe TeMbl (TJIaBbl y4eOHMKA), yUUThIBasA Npouib NpoPecCuOHAIBHOTO
oOpazoBaHnus, crnenuduky ocBauBaeMoi mnpodeccun CIIO wnu cnenuaabHOCTH
CIIO, rnyOuHy u3y4deHus MaTepualia, YpOBEHb MOJATOTOBKH CTYJIEHTOB IO MpE.-
METYy.
N3yuenne naHHoOW o00I11€00pa30BaTEeIbHON yU4eOHON MUCIUIUIMHBI 3aBEpIIaeTCs
MOJIBEICHHMEM UTOrOB B (hOpMe IK3aMeHa B paMKaxX MPOMEXKYTOYHOU aTTecTalluu
CTyJeHTOB B nipouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ noiyyeHremM cpeaHero
obmero oopaszoBanusi(IITIKPC, TITICC3).



2. MecTO y4eOHOM AUCHUILIUHBI B Y4eOHOM IVIaHe

VYuebnas nqucuurumaa OY J1.03 Martemartuka sBJsIeTCs y4eOHBIM TTpeaMeToM 00sI-
3aTeNbHOM npenMeTHoM obnactu «Maremaruka u nHpopmarukay OI'OC cpeanero
oO1ero oOpazoBaHusl.

B npodeccuonanbHbIx 00pa3zoBaTEIbHBIX OpraHU3ALUIX, PEATU3YIOMUX 00pa3o-
BaTEJIbHYIO MpOrpaMMy CpellHero oOmiero oOpa3oBaHMsl B Ipejesiax OCBOCHHMS
OIIOIT CIIO na 6a3e ocHOBHOro oOIIero oOpa3oBaHMs, yuyeOHas JMCITUILIMHA
«Marematruka» wu3y4aercss B 001eo0pa3oBaTeIbHOM IHKJIEC YYeOHOTO IIIaHa
OIIOIT CIIO na 6a3e OCHOBHOTO 00IIEro 00pa3oBaHus C MOJTYYCHHEM CPEIHETO
obmrero oopaszosanwms (ITTTKPC, TITICC3).

B yueOnbix mianax IIIIKPC, I[IIICC3 yueOHaa nucuurmHa «MaremaThka» BXO-
JUT B COCTaB oOIIUX 00IIe00pa3oBaTEIbHBIX YUE€OHBIX IUCHUIUINH, (HopMUpYe-
MBIX U3 00si3aTeNbHbIX NpeaMeTHbix obnactedt ®I'OC cpegnero odiero odpaso-
Banus, i npodeccuit CIIO wmm cnenmanbHocTelr CIIO cOOTBETCTBYIOIIETO
npodus mpodheCcCHOHATBHOT0 00pa30BaHUsI.

Jucyunauna uzyuaemces 06a cemecmpa- nepewiii U 6MOPOL cemecmpbi.

B nepsom cemecmpe npedycmomperno 85 ayoumopmuuix uacos (u3 wux aexyuti- 34
yaca, npakmudeckux sausmuil- 51 uac)

Bo emopom cemecmpe npeoycmomperno 110 ayoumopnuix wacose (uz nux nexyuii-
44 waca, npakmuyeckux 3auamuil — 66 uacos);

Hmoeo ececo uacos (3a 200)- 213 uacos (¢ yuemom camocmosimenvhoti pabomol
cmyoenmos- 12 uacos, koncyromayuu- 2 yaca, sx3amen — 4 yaca)

B konye emopoeo cemecmpa- sK3ameH.

B mporecce oCBOCHHSI TUCITUTIIMHBI yUalTUecs JTODKHBI OBIAIACTh CIEAYIOIIAMHU
komnerenusamu: OK.01, OK.02, OK.03, OK.04, OK.05, OK.06

3. Pe3yabTaThl OCBOCHUS Y4€OHOM AMCUHUILIMHBI
(MMYHOCTHBIE, MeTANPeAMETHbIE, IPeIMETHbIC)

OcBoeHue cojepkaHusl yueOHOU TUCHUIUIMHBI «MaTteMatukay obecreunBaeT J10-
CTHKEHUE CTYJICHTAaMU CIICAYIOIIUX pe3)a1bmanmos.

* TUYHOCIHBIX .

— c(pOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIbHOM SI3bIKE
HAayKH, CPEICTBE MOJICTUPOBAHUSA SIBIICHUIN U MPOLECCOB, UAEIX U METOAAX Mare-
MAaTHKH;

— NOHUMAHUE 3HAYUMOCTH MATEMATUKH JJISI HAYYHO-TEXHUYECKOr0 IIporpecca,

- ¢(pOpMHPOBAHHOCTH OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOIICUYEIOBEUCCKON
KYJIbTYPBI Yepe3 3HAKOMCTBO C UCTOPHUEN PA3BUTHS MATEMATHKH, SBOJIKOLMEN Ma-
TEMaTHYECKHUX HJICH;

— pa3BUTHE JIOTHYECKOTO MBIIIIEHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS, ajro-
PUTMHYECKOHN KYJIbTYPhl, KPUTUHYHOCTH MBIIJICHUS HA YPOBHE, HEOOXOIUMOM JIJIst
Oynymieit mpodeCcCUOHAIBHOU NIEeSITEIBHOCTH, ISl TIPOJIODKEHUST 00pa30BaHUs U
caM0o00Opa30BaHMUS;



— OBJIAJICHME MaTEMaTHYECKHUMH 3HAHUSAMHU W YMEHUSMHU, HEOOXOAMMBIMHU B IO-
BCEJIHEBHOM U3HH, U1 OCBOCHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX TUCLUILINH U
JUCHMIUIMH PO eCCUOHATBHOIO LIUKJIA, ISl MOTY4YeHHsI 00pa3oBaHus B 00J1acTsX,
HE TpeOyroluX yriayOIeHHON MaTeEMaTUYECKOM MOATOTOBKY;

— FOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOpPa30BaHUIO, Ha
IPOTSKEHUH BCEH JKU3HHU; CO3HATEIbHOE OTHOILIEHUE K HEIPEPHIBHOMY 00pa3oBa-
HUIO KaK YCIIOBHUIO YCIEHIHOM MPO(ECCHOHATBHON M OOLIECTBEHHOU AEATEIbHO-
CTH;

— FOTOBHOCTh M CIOCOOHOCTH K CAMOCTOATEIHHOW TBOPUECKOW M OTBETCTBEHHOM
NEATEIbHOCTH;

— TOTOBHOCTH K KOJUIGKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B 00-
paszoBaTebHOM, 00IIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIEI0BATENbCKOM, MPOESKTHOM
U JPYTUX BUJAX JACSTEIbHOCTH;

— OTHOLIEHHE K MPO(PECCUOHANBHON AESITEIbHOCTH KaK BO3MOXHOCTU Yy4acTus B
PELICHNUN JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MPO-
oneMm;

* MemanpeomMemHuix.

— YMEHHE CaMOCTOSITEIIBHO OINPENEIATh LIEJIHU IEATEIBHOCTH U COCTABIIAThH IUIAH
JEATEIIBHOCTH; CAMOCTOSTEIIBHO OCYIIECTBIATh, KOHTPOIUPOBATE U KOPPEKTUPO-
BaTh JEATEIIBHOCTD; UCIIOJIb30BaTh BCE BO3ZMOKHBIE PECYPCHI U1 TOCTHKEHUS I10-
CTaBJEHHBIX LIEJIEH W peaau3alud IUIAHOB JIEATEIbHOCTH; BBHIOMPATH YCIEIIHBIE
CTPaTErvM B Pa3JINYHBIX CUTYALUAX;

— YMEHHE NPOAYKTUBHO O0IIAThCS U B3aUMOJICHCTBOBAThH B MPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYUTBIBATh MO3ULUHU APYIHMX YYACTHUKOB JEATEIBHOCTH, dPPek-
TUBHO pa3peiarb KOHPIUKTHI,

— BJIQJICHUE HABbIKAMM I103HABATEJBHOW, Y4EOHO-MCCIIEOBATENBCKON M MPOEKT-
HOM JESITeIbHOCTH, HABBIKAMH Pa3peleHus Mpo0ieM; CIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHUS NPAKTUYECKUX 3a1ad, IPUMEHE-
HUIO PA3JIUYHBIX METOJOB ITO3HAHUS;

—TOTOBHOCTb M CIIOCOOHOCTh K  CaMOCTOSITEILHOW  WMH(OpPMAIMOHHO-
IIO3HABATEJIbHON JEATEIbHOCTH, BKIIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHHMKAX MHPOpMAIUU, KPUTUYECKU OLCHUBATh U MHTEPIPETHPOBATH UHGOP-
MAaIMIO, ITOJIyYaeMYIO U3 Pa3JINYHbIX HICTOYHHUKOB;

— BJIAJICHUE A3BIKOBBIMHU CPEICTBAMH: YMEHHE SICHO, JJOTMYHO M TOYHO HM3JIaraTh
CBOIO TOUKY 3pEHMS, UCIIOIb30BaTh aJ€KBATHBIE 3bIKOBBIE CPEICTBA;

— BJIaJICHUE HAaBbIKAMU MTO3HABATENILHON Pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB U OCHOBAaHWUM, I'PaHULL
CBOETO 3HAHUS M HE3HAHWsI, HOBBIX NTO3HABATEIBHBIX 3a7a4 U CPEICTB IS UX JO-
CTHOKEHMUS;

— LIETICYCTPEMIIEHHOCTh B MOMCKAaX U MPUHATUHU PEIIeHUM, COOOpa3UTEeIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABICHUI; CIMOCOOHOCTH BOC-
IIPUHUAMATh KPAacOTy U TAPMOHHIO MUPA;

* npeOMemHubIX:



— cpOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTeMaTUKe KaK 4YaCTH MUPOBOM KYJIbTY-
pBl U MECTE€ MaTeMaTUKU B COBPEMEHHON LMBUIIM3ALMHU, CIOCOOAX OMMCAaHUS SB-
JICHUH pEAIbHOTO MUpa Ha MAaTEMaTUYECKOM SI3bIKE;

— c(OpMHUPOBAHHOCTh MPEJCTABICHUN O MAaTEMaTUYECKUX MOHATHUSIX KaK BaX-
HEHIIMX MAaTEMAaTHYECKUX MOJEIISAX, TIO3BOJIIFOLIMX ONMCHIBATh M U3y4aTh pa3HbIC
IIPOLIECCHI U SIBJICHUS; IOHUMAaHUE BO3MOXXHOCTH aKCUOMATHYECKOTO IOCTPOCHUS
MaTE€MaTUYECKUX TEOPU;

— BJAJCHUE METOAAMU JI0Ka3aTeJIbCTB U AITOPUTMOB PEIICHUS, YMEHHUE UX IPHU-
MEHSITh, IPOBOJIUTH JI0KA3aTEIIbHBIE PACCYKACHUS B XOJE PEIICHUS 3a/1a4;

— BJIAJICHUE CTAaHAAPTHBIMHU IIPUEMAMM PELICHUS PAlMOHAIBHBIX U UPPALHOHAIIb-
HBIX, ITOKa3aTEJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUU M HeEpa-
BEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
Yyycie s MMOUCKa IyTH PEIICHHs] M WUIIOCTPALMM PEILIECHUST YPAaBHEHUM U HEpa-
BEHCTB;

— c(OpMUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHSATUSAX MATEMaTUYECKOTO
aHaJll3a U UX CBOMCTBAX, BJaJICHUE YMEHUEM XapaKTepU30BaTh MOBEJACHUE (DyHK-
1M1, UCTIOJIb30BAHUE ITOJIYYEHHBIX 3HAHUM JUIA ONMCAHUA U aHAJIU3a PEAJIbHBIX 3a-
BHUCHMOCTEH;

— BJIAJICHUE OCHOBHBIMHU IIOHATUSAMHU O INIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPU-
4yecKuX (urypax, uX OCHOBHBIX CBOMCTBax; c(pOpMHpPOBAHHOCTb YMEHHUS pacro-
3HAaBaTh I'€OMETPUYECKHUE (PUIYpbl HAa YEPTEXKAX, MOJAEIAX U B pPEaJbHOM MUDE;
PUMEHEHUE U3YUYEHHBIX CBOMCTB T'€OMETPUYECKUX (QUIYp U (opMyn i peliie-
HUsI TEOMETPUYECKUX 3a7a4 U 3a]1a4 C IPAKTUYECKUM COJEPKAaHUEM;

— c¢(OpPMHUPOBAHHOCTH MPEJACTABIECHUHN O MPOLECCaX U SIBICHUSIX, UMEIOIIUX BEPO-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHpE, OC-
HOBHBIX ITOHATHSX JJIEMEHTAPHOW TEOPUHM BEPOSITHOCTEH; YMEHHMM HAXOIWTh M
OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUI B MPOCTEHIINX MPAKTUYECKUX CH-
TyalusX U OCHOBHBIC XapaKTEPUCTUKHU CIIyYaHBIX BEJIIMYHH;

— BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUs T'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IPH
peleHnu 3aaa4.

IPUMEPHOE COJAEPXKAHUE OBIIEOBPA3OBATEJIBHOMYYEBHOM
JNCHUIIVINHBI

1. Copnep:xxanue
(ocHOBHBIE pa3/iesibl U KPaTKOe coJiepKaHue TeM U pa3/iesioB)

Beeoenue
Marematka B Hayke, TEXHUKE, SKOHOMHUKE, MH(OPMAIIMOHHBIX TEXHOJIOTHUSX H
MIPAKTUYECKOM NIEITENbHOCTH. Llenn u 3a1aun M3ydeHus MaTeMaTUKUA IPU OCBOE-
nuu npodeccuit CI1O u cnenmansuocteit CIIO.

AJITEBPA

Pazeumue nonamus o yucne

Llenbie u parmoHandbHbIe uncia. JlelicTBUTenbHbIC Yucia. [Ipubaudicenvle 8biuc-
nenus. Komnaexcuvle uucaa.



Kopnu, cmenenu u nocapugmul
Kopnu u cmenenu. Kopau HaTypanbHOI CTEIIEHU W3 YUCIA U UX CBolcTBa. Crene-
HU C pallMOHAJbHBIMU NOKA3aTEIsIMU, UX CBOKMCTBA. CTENEHU C JEeHCTBUTEIbHBIMU
nokazarensamMu. Ceoticmea cmenenu ¢ 0eticmeumenbHbiM NOKA3ameiem.
Jozapugm. Jloeapugm uucna. OcHoBHOE norapupMuyeckoe ToxAecTBO. [lecs-
TUYHBIEH HaTypajbHbie jorapudmel. [IpaBuna neiictBuit ¢ norapudmamu. Ilepe-
X0Jl K HOBOMY OCHOBAHHUIO.
IIpeobpazosanue ancedpauueckux gvipaxcenuti. IlpeodpazoBaHue parmoHaIbHBIX,
UPPAMOHATBLHBIX CTENEHHBIX, TOKA3aTEIIbHBIX U JIOTAPU(OMHUIECKUX BBIPAKCHHIM.
IIpaxmuueckue 3anamus
ApudmMernueckre ASUCTBUS HAJ YHUCIAMU, HAXOXKIECHUE MPHUOIMKEHHBIX 3HAYC-
HUW BEJIMYMH M TOTPEIIHOCTEH BBIYMCICHHUHN (a0COMIOTHOM M OTHOCHUTEIBHOM),
CPAaBHEHHUE YKCIIOBBIX BBIPAKEHHUIM.
BrluncnieHne u cpaBHEHHE KOPHEN. BrINOJIHEHNE pacyeToB C paJuKalaMu.
Pemenne uppanmoHanpHbIX ypaBHeHUN. HaxokneHue 3Ha4YeHUM CTENEHEW C pa-
MOHAIBHBIMU TOKa3aTeasiMu. CpaBHeHue crerneHed. [IpeoOpazoBanusi BbIpake-
HUU, COAEpKAIINX CTETIEHU. PellieHne moKa3aTelbHbIX YPABHEHUI.
Peuienne npukinagHbIX 3a4a4.
Haxoxnenue 3HaueHuii norapudma mno mpous3BOJIBHOMY OcHOBaHMIO. [lepexon ot
OJIHOTO OCHOBaHHUS K Jpyromy. Brerumcienuwe u cpaBHeHue Jyorapudmon. Jlora-
pudMupoBaHUE U MOTEHIIMPOBAHUE BhIPAXKCHUH.
[TpubnamKeHHbIE BEIYMCIICHUS U PEIICHUS MPUKIAAHBIX 3a/1a4.
Pemenue norapupMuyeckux ypaBHEHH.
OCHOBBI TPUTOHOMETPUN
OcHogHble noHAmuUsL
Pannannas mepa yrna. BpamarensHoe asuxkenne. CHHyC, KOCUHYC, TAHTE€HC U KO-
TaAHI€HC YHnCIIa.
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA
®opmyinsl npuBeneHUss. PopMyisl ciioxeHuss. PopMyisl yaBoenus Dopmynvl no-
JIOBUHHO20 Yead.
[TpeoOpazoBanHus MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKEHUN
[IpeoOpa3zoBaHre CyMMBbI TPUTOHOMETPUUYECKUX (PYHKIIUNA B TPOU3BEACHHUE U TPO-
U3BEJICHUS B CYMMY. Buipasicenue mpuconomempuueckux QyHKyuil uepe3 maHeeHc
NOJIOBUHHO20 Ap2yMeHmA.
TpuronoMmerpuieckre ypaBHEHUS U HEPABEHCTBA
[IpocTeiimme TPUrOHOMETPUUECKNE YpaBHEHUS. [[pocmetiwiue mpuconomempuye-
CKUe HepageHcmed.
Obpamuvie mpueconomempuueckue QyHkyuu. ApKCUHYC, apKKOCUHYC, ApKTaHT€HC.
IIpaxmuueckue 3anamus
PanuaHHbI METON U3MEPEHUS YTIIOB BPALLICHUS U CBA3b C IPaJyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJBI CIOXKCHHUS, YIBOCHUS,
npeoOpazoBaHne CyMMbl TPUTOHOMETPHUECKUX (DYHKIUH B MPOU3BEIACHHE, TPEO0-
pa3oBaHHe MPOU3BEICHUS TPUTOHOMETPUUECKUX (PYHKIHM B cymmy. [Ipocreiime
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.




OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH: aPKCUHYC, APKKOCHHYC, ApKTAHTEHC.

OYHKIINU, X CBOMCTBA u T'PA®HKN
@yuxyuu. O61aCTh ONpEACIICHU U MHOXKECTBO 3HaYeHUH; rpaduk GyHKIUU, TO-
cTpoeHue rpapukoB GyHKIUN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMH.
Cesoticmeéa ¢ynkyuu. MOHOTOHHOCTh, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTD,
NepuoIMYHOCTb. [IpoMeXKyTKH Bo3pacTaHusi U yObIBaHUsA, HauOoJbllIee U
HauMEHbIIIee 3HAUCHUs, TOUKH dKcTpeMyma. ['paduueckas unrepnperanus. [Ipu-
Mepbl (YHKIIMOHATBHBIX 3aBHUCUMOCTEH B pEalbHBIX MPOIECcCax M SIBICHUSIX.
Apudmernueckue onepanuu HaJl QyHKIUSIMU.
Crnoxnast pyHKIUs (KoMmo3utus). [lonsamue o HenpepvleHOCHU (YHKYUU.
Obpamnvle @ynxkyuu .Obaracmo onpedenenusi U 00JACMb 3HAYEHUU OOPAMHOU
@dyukyuu.
I'pagpux oopamnoii hynkyuu.
CreneHHble, MOKa3aTelbHbIE, JorapupMuyeckas U TPUTOHOMETpPUUECKHE (PyHK-
1107078
OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITUH.
Omnpenenenus GyHKIUN, X CBOMCTBA U TpapUKH.
[TpeoOpa3oBanus rpadukos. lapamienbHblii epeHOC, CUMMETPUS OTHOCUTEIBHO
ocell KOOpAMHAT U CUMMETpPHsI OTHOCUTENIPHO Hayala KOOPAUHAT, CUMMETPUS OT-
HOCHUTEJIHHO MPSIMOM Y = X, pacTsDKEHHE U CXKATUE BIOJb OCE KOOpIUHAT.
lIpakmuueckue 3auamusi
[Tpumepsl 3aBHCUMOCTEH MEXIy MePEMEHHBIMU B PEABHBIX MPOIECCax M3 CMEXK-
HbIX aucuuiuiiH. Onpenenenue ¢yHkuuid. Iloctpoenne u ureHue rpadukoB
¢bynkuumii. UccnenoBanue ¢pynkuuu. CBOMCTBA JIMHEWMHOW, KBAAPATUYHOM, KyCcOY-
HO-JIMHEWHON M ApoOHO-TMHENHHON (QyHkuui. HempepbiBHbIE UM MEpUOANYECKUE
¢bynkuuu. CBoiicTBa U rpadMKu CHHYyCa, KOCUHYCa, TaHTeHca U koTaHreHnca. O0-
patHbie QyHKIMH U uX rpaduku. OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIIUH.
[IpeoOpazoBanus rpaduka Qynkiuu. ['apmonnueckue konebanus. [IpuknagHbie
3aJlauH.
[TokazarenbHble, JorapupMuIecKue, TPUrOHOMETPUUECKUE YPABHEHUS U HEPAGeH-
cmea.

HAYAJTA MATEMATHUYECKOI'O AHAJIN3A

[locneoosamenvrnocmu. CnocoObI 3a1aHUsI U CBOMCTBA YHCIOBBIX ITOCJIEIOBATEb-
HOCTEM.
llonsamue o npedene nocnedosamenvrocmu. Cywecmeoganue npeoena MOHOMOH-
HOU ocpanuyenHol nociedosamenbHocmu. CyMMHPOBAHUE MOCIEI0BATEILHOCTEH.
beckoneuHo yObIBaroias reoMeTpuyecKasi Mporpeccus 1 ee cymma.
Ilpouseoonas. Ilonsatre o Mpon3BoAHON (YHKIIMH, €€ TeOMETpUUeCcKuil u husnye-
CKUM CMBICT. YpaBHEHHUE KacarelbHOU K rpaduky pynkiuu. [IpousBoansie cym-
MBI, pa3HOCTH, IPOU3BE/ICHUS, YacTHbIC. [[pON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkiuii. [IpumeHeHre npou3BOIHON K UCCIENOBAaHUIO (QYHKIMI U MOCTPOCHHIO
rpadukoB. IIpouzeoonvle 0opamuou hyHKkyuu u KOMno3uyuy QyHKyuu.
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[IpuMepb! UCIIOIB30BaHUs MPOU3BOAHON I HAXOXKICHHS HAWUIY4IIEro PeLIeHUs
B IIPUKJIA/IHBIX 3a/1a4yax. BTopas npon3BoaHas, ee reOMETpUUECKU U PU3NUYECKUil
CMBICIL.
HaxoxneHne ckopocTH Ji1s poliecca, 3aJaHHOro (hOpMyJIoN U rpauKoMm.
Ilepsoobpasnaa u unmeepan. llpuMeHeHUE OINpPENENEHHOTO0 HWHTEerpaiza Juis
HAXOXJEHUS IUIOIIAAW KpUBOJIMHEMHOW Ttpamnenuu. Dopmyna HerotoHa—
JleitOHuua. IlpumMepsl nprMeHeHus: HHTETpajla B PU3UKE U TEOMETPHH.
lIpaxmuueckue 3anamus
YucnioBas MoOCiaeI0BATENBHOCTh, CIOCOOBI €€ 3aJaHusl, BBIYUCICHUS YJIEHOB I10-
cienoBarenbHoCTH. [Ipenen nmocnenoBarenbHOoCTH. beckoHeuHo yObIBaromas reo-
METpUYECKask IPOTrPECCHs.
[Ipown3BoHAS: MEXAaHUYECKUN U TEOMETPUUECKUN CMBICIT TPOU3BOIHOM.
VYpaBHeHue kacaTenbHOU B 001memM Buje. [IpaBuna u popmyinsl nuddepeHiupona-
HUSl, TabIKLa IPOU3BOAHBIX AJIEeMEHTapHbIX QyHKUuMH. MccaenoBanue QyHKINHU C
NOMOIUIbIO MTpou3BogHON. HaxoxaeHne HanbobIIero, HAMMEHBLIETO 3HAYCHUS U
HKCTPEMAJIbHBIX 3HAUCHUN (QYHKIUU.
Wurerpan u nepBooOpasnas. Teopema Hetorona—JleitOuuna. [Ilpumenenue nunre-
rpajia K BIYUCIICHUIO (PU3HUECKUX BEJIMYUH U IJIOLIAIEH.
YPABHEHUA 1 HEPABEHCTBA
Ypasnenus u cucmemvr ypagnenuu. PanmoHaIbHBIE, UppPAalMOHAIBHBIC, IOKa3a-
TEJIbHBIE U TPUTOHOMETPUUYECKNE YPABHEHHS U CUCTEMBL.
PaBHOCMIBHOCTE ypaBHEHH, HEPABEHCTB, CUCTEM.
OcHOBHBIE TTPUEMBI UX PelICHUs (pa30XKEHUE HA MHOXKHUTEINIM, BBEJECHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpayUuecKuil METO).
Hepagencmea. PaumoHanbHble, WppalMOHAIBHBIE, TOKA3aTEIbHBIE U MPUSOHO-
Mmempuyeckue HepaBeHCTBA. OCHOBHBIE NPUEMBI UX PELICHUS.
Hcnonvzosanue ceoticmeé u epagukos ¢yukyutl npu peuienuu ypagHeHull u Hepa-
eencms. Meton nntepBasioB. 300paxeHne Ha KOOPAMHATHOMN MIIOCKOCTH MHOKe-
CTBA PELICHUN YPaBHEHUN U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.
Tpuxnaounvle 3a0auu
IIpruMeHeHne MaTEMAaTUYECKUX METOMOB Ul PELICHUS CONEPKATEIbHBIX 3a1a4 U3
pa3IMyYHBIX 00JacTel HAyKH U MPaKTUKU.
WHTtepriperanys pe3ysbraTa, y4eT peajabHbIX OTPAHUYCHUN.
IIpaxmuueckue 3anamus
Kopnu ypaBHenuii. PaHocuiibHOCTh ypaBHeHUil. [Ipeobpa3oBanue ypaBHEHU.
OcHOBHBIE NIPUEMBI PELIEHNS YPAaBHEHUH. PellleHne cucTeM ypaBHEHHUI.
Hcnonb3zoBanue CBONCTB U IrpaprkoB GYHKLMIA sl pelIeHUs] ypaBHEHUH 1 Hepa-
BEHCTB.
KOMBEUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEN
DnemerHmvl KOMOUHAMOPUKU
OCHOBHBIE TOHATHS KOMOMHATOPHUKH. 3a]a4l Ha MOACYET YKciia pa3MelleHuH, me-
pEeCTaHOBOK, coueTanuil. Pemenue 3agad Ha nepebop BapuantoB. Popmyna OMHO-
Ma HproToHa.
CpoiicTBa OMHOMHHABHBIX KO3 umeHToB. Tpeyronpuuk [lackans.
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Onemenmul meopuu 6eposimHoOCmeri
CoObITHE, BEpOSITHOCTh COOBITHS, CIIO)KEHHE M YMHOXEHUE BEPOSITHOCTEH. [loHs-
mue 0 Hezasucumocmu coovimuti. [[uckpemmuas ciyuaiiHas 6eluyUHd, 3aKOH ee
pacnpeoeeHusl.
Yucnosvie xapakmepucmuku OUCKPEmMHOU CAYYAUuHOU eaudunsl. [lonamue o 3a-
KOHe OONbUUX yucer.
Onemenmol MamemMamuieckol Cmamucmuky
[IpencraBienne AaHHBIX (TaOMUIIBI, AUArpaMMbl, TpaduKu), eeHepanbHas co6o-
KYNHOCMb, 8bl00pKA, cpedHee apugmemuyeckoe, meouana. Ilonamue o 3adauax
Mamemamuyeckou CmamucmuKy.
Pewenue npakmuueckux 3a0au ¢ npumenenuem 6epoamHOCHHbIX MEMOO08.
IIpaxmuueckue 3anamus
Hctopust pa3Buthsi KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKH U UX
pOJIb B pa3IMUHBIX cepax YeNIoBEeUeCKOn Ku3HeaesTenbHocTU. [IpaBuia komOu-
HaTOpUKH. PellieHne koMOMHATOPHBIX 3a/1a4. PazMernienusi, coueTaHusi U rnepecra-
HOBKU. buHoMm HeroroHa u tpeyronsnauk [lackans. [Ipuknaassie 3agauu.
Kiaccnueckoe onpezneneHre BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEM, Teopema o
CyMM BeposITHOCTEH. Bpruucnenue BepostHocTed. Ilpuxnanueie 3anauu. [Ipen-
CTaBJICHUE YUCIIOBBIX NaHHBIX. [ [puknaaneie 3agaum.
['EOMETPUA
LIpsimule u nrockocmu 8 npocmpancmee
B3anmHOe pacronokeHue IByX NpsIMbIX B IPOCTpaHCTBe. llapamienbHOCTh mpsi-
MOH 1 mockocTy. [lapamiensHocTh iockocTel. [leprnenauKyIsIpHOCTh TPSIMOK U
IIJIOCKOCTH.
[leprieHIUKYIISIp ¥ HAKJIOHHAS. YTOJ MEXKy MPSMOU U INIOCKOCTBIO. [[ByrpaHHbIN
yTOJI.
Yron Mexay IIocKoCTAMU. [leprneHanKyIapHOCTh ABYX ITIOCKOCTEN.
['eoMeTpuyeckue mpeoOpa3zoBaHusl MPOCTPAHCTBA: MapAIICIbHBIA MEPEHOC, CUM-
METPHS OTHOCUTENIBHO IIJIOCKOCTH.
[TapannensHoe mpoekTupoBanue. [lowads opmoconanvhol npoexyuu. V300pa-
YKEHUE TTPOCTPAHCTBEHHBIX (PUTyp.
Mnozcoepannuxu
Bepmmnsl, pebpa, rpanun MHOTOTpaHHUKa. Pazeepmka. Muozoepanusvie yenvl. Boi-
nyKivlie MHo2ocpanHuku. Teopema Diinepa.
[Tpusma. Ilpsmass u naxnionnas tipusma. IlpaBuibHas npusma. [lapauienenunen.
Ky0.
ITupamua. [IpaBunbHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.
CummeTtpuu B KyOe, B mapajuieienuresie, B Ipu3Me U MupaMu/ie.
Ceuenus kyOa, IPU3MbI U TUPAMHUIBI.
[IpencraBnenne o MpaBUIBLHBIX MHOTOTPaHHUKAX (TeTpasape, Kyde, OKTadipe, 10-
JIeKadJIpe U UKOCAdIpe).
Tena u MOBEPXHOCTH BpAIICHUS
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[Humuaap u xoHyc. YcedeHHbI koHyc. OcHOBaHHE, BBICOTa, OOKOBasi MOBEPX-
HOCTb, OOpa3sytomiasi, pa3BepTka. OceBble CEUEHUSI U CEUEHMs, MapaljiesIbHbIE OC-
HOBAHUIO.

ap u chepa, nux ceuenus. KacarenpHas 1ockocTsb Kk cdepe.

W3mepeHust B reoMeTpun

O0beM u ero usmepenue. MurerpanpHas popmyina oobema.

®opmysl 00beMa KyOa, IpSMOYToJIbHOTO MapaiesienuIea, IPpU3Mbl, HUIHHIPA.
®opmynsl 00beMa mupaMuAbl U KoHyca. DOpMyIbl MIIOMAAN TOBEPXHOCTEH IH-
JuHApa U Konyca. opmyiel o0bema 1rapa u Tiomaan cqepel.

[Tomo6ue Ten. OTHOIICHMS TUIOIIAICH TOBEPXHOCTEH U 00BEMOB TTOTI0OHBIX TE.
KoopaunaTel 1 BEKTOpBI

[IpsimoyroJibHas (nekapToBa) cucTeMa KoopAuHAT B rpocTtpaHcTBe. Dopmyra pac-
CTOSIHUSI MEXY ABYMsI TOUKAMHU. Y paBHEHUS CPEPbI, nI0OCKOCMU U NPAMOI.
Bekropbl. Monynb BekTopa. PaBeHCTBO BEKTOPOB. Ci10KE€HNE BEKTOPOB. Y MHOXKE-
HUE BEKTOpAa Ha 4uCio. Pa3iokeHne BEKTOpa II0 HAIPABICHUAM. YTOI MEXKIY
nByMms BekTopaMu. [Ipoeknust BekTopa Ha ock. KoopauHatel Bekropa. CkansipHoe
IIPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHne KOOPAWHAT U BEKTOPOB IIPU PEIICHUM MAaTEMAaTHYECKUX U IIpHU-
KJIaJIHBIX 3aJ1a4.

IIpakmuueckue 3auamus

[Ipu3HaKK B3aMMHOTO PACIIONOKEHUS IPSAMBIX. YTOI MEXAY NPAMBIMHU. B3auMHoe
PACIIOJNIOKEHUE MPSAMBIX U TUIOCKOCTEN. [leprneHauKynsp u HakJIOHHAsA K IUIOCKO-
CTU. YTOJI MEXAY NMPAMOUN U IJIOCKOCTBIO. T€OpEMBI O B3aUMHOM PaCIIOI0KEHUU
MPSAMOU U TIIOCKOCTH.

Teopema o Tpex nepneHIuKyIspax.

[Ipu3HaKu ¥ CBOMCTBA MAPAJIIEIBHBIX U MEPIIEHANKYIISIPHBIX INIOCKOCTEM.
PaccTostHue OT TOYKM 10 INIOCKOCTH, OT IIPSIMOM 10 TUNIOCKOCTH, PACCTOSTHUE MEXK-
Ny TUIOCKOCTSIMU, MEXIY CKPEIIMBAIOLIUMUCS MPAMBIMH, MEXAY IIPOU3BOJIBHBIMU
dburypamu B MpoCTPaHCTBE.

[TapaniensHOEe MPOEKTUPOBAHUE U €ro CBOWMCTBA. Teopema o niowjaou opmozo-
HANbHOU NPOeKyuU MHO20Y20bHUKA. B3auMHOE pacnoyoKEHUE MPOCTPAHCTBEH-
HBIX (uryp.

Paznuynbie BUABI MHOTOIpaHHUKOB. WX m3o0paxenus. CeueHusi, pa3BepTKU MHO-
rorpanHukoB. [lmomane nmoBepxHoctu. Buael cummeTpuil B npoctpancTBe. Cum-
METpHS TEJ BpallleHUs! | MHOTOI'PaHHUKOB. Briuncnenue miomnaaei 1 o00bemMoB.
Bekropsl. [lelicTtBus ¢ BekTopaMu. JlekapTroBa cucrema KOOpAHMHAT B IPOCTpPaH-
CTBE.

YpaBHeHUE OKPYKHOCTH, c(epbl, IIOCKOCTH. PaccTosiHue Mexy Toukamu. Jlei-
CTBHSI C BEKTOpaMH, 3aJaHHBIMH KoopauHaTaMu. CKaJsipHOE NMPOU3BEICHHUE BEK-
TOpOB. BEKTOpHOE ypaBHEHHE NPSIMOM M ILIOCKOCTH. VMCronp30BaHME BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHHN.

JIns BHEAYyIUTOPHBIX 3aHATHUN CTYAEHTAaM HApsAdy C PELICHHEM 3aJ1a4 U BBIIOJIHE-
HUS NPAKTUYECKUX 3aJaHUN MOKHO ITPEUIOKHUTHh TEMBI UCCIIE0BATEIBCKUX U pe-
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(depaTuBHBIX PabOT, B KOTOPBIX BMECTO CEPHM OTAEITBHBIX MEJIKHX 3a1ad H
YIPaXHEHUH MPEAJIararoTcsl CIOKETHBIC 3aJaHus, TpeOyIolue JIMTEIbHON pabo-
THl B paMKax OJIHOM MaTeMaTHYECKOW CUTyalllHi. DTH TeMbl MOTYT OBITh KaK WH-
TUBUAYATbHBIMU 3aJIaHUSIMHU, TaK W TPYIIIOBBIMH JJISI COBMECTHOTO BBIITOJTHCHUS
UCCJICTIOBAHMSI.

Ipumepnvie memor pepepamos (00Kk1a008), UCCIE008AMENbCKUX NPOCKINOE

» HempepriBHBIC Ap00H.

* [I[pumeHeHne CI0XKHBIX MPOIIEHTOB B YKOHOMUYECKUX pacueTax.

* [TapannenpHO€ MPOECKTUPOBAHUE.

» CpenHue 3HaUY€HUS U UX IPUMEHEHHUE B CTATUCTUKE.

* BekTOopHOE 3a1aHuE NPSAMBIX U INIOCKOCTEN B ITPOCTPAHCTBE.

» Cl10’KeHUE TAPMOHMYECKUX KOJIeOaHUH.

* ['paduueckoe perienne ypaBHeHUH U HEPABEHCTB.

* [IpaBuIibHBIE U TOMYTIPABUIIBHBIE MHOTOTPAHHUKH.

» Konnueckue cedeHust 1 X NIPUMEHEHUE B TEXHUKE.

* [Tonarue nuddepenmana u ero NPUIOKECHHUS.

» CxeMbl TOBTOPHBIX UCTIBITAaHUHN bepHyIu.

* HccnenoBanue ypaBHEHH U HEPABEHCTB C IMapaMETPOM.

Oo6uree KotuuecTBO ayIMTOPHBIX YaCOB 32
Ba ceMecTpa

HanmenoBanue ABa cemectp

TeMBI IIpakTuyeckue 3aHATHSA
Jlekuuu

1. BBegenue 2 -

2. Pa3BuTHE NOHATHS 0 YHCJIE 6

3. KopHn, crenenu, 10rapupmsol 4 4

4. OCHOBBI TPUTOHOMETPHH 5 10

5. ®yHkuum, Ux cBoiicTBa MU rpa- 10 21

(puxu

6. Havama MaTeMaTH4ecKOro 13 20

aHaJu3a

7. YpaBHeHUs] M HEPABEHCTBA 10 20

8. D1eMeHTBI KOMOMHATOPUKH 2 4

9. JjeMeHTBI MaTeMaTHYeCKOH 4

CTATHCTHKH

10. IIpsiMble U MJIOCKOCTH B MPO- 4 6

CTPaHCTBE

11. MHOrorpaHHMKH H TeJla Bpa- 10 12

LeHUsl

12. N3MepeHnne reoMeTpU4YeCKHX 8 8

BeJIMYHH
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Hroro

78

117

Bcero

195

TemaTudeckuii maH u coaepkanue yueoHou nucuumirabl OY J1.03 MaTtemaTtuka

HaumenoBanue pasgena | KoaunvecTBo ya- TeMmbl pazgesa YpoBHHU
COB Ha pa3jaeJ 0CBOEHHUS
Ayam- Camo-
TOPHAsl | CTOSI-
padora | Tejb-
Hasl
padora
1 cemecTp (85 ayauTOpPHBIX 4aCcOB)
Beenenue. 4 Maremaruka B Hayke, TEXHH- 1,2
Pa3zBuTne moHATHSA O YHC- K€, SKOHOMHKE, HH(pOpMAaIH-
IIe. OHHBIX TEXHOJIOTHSIX U IpaK-
DneMeHTbEl  KOMOHMHATO- THYECKO# aesTenbHocTU. Llenu
pHUKH. U 3aJ]a4 U3y4YeHUs MaTeMaTu-
1. JleficTBUTEIIbHBIC YHC- KM TIPM OCBOCHHUU Ipodeccuit
JIa CIIO u crnenuansHocteit CIIO.
IlonsTue JIEHCTBUTEIIEHOTO
yuciaa. MHOXKECTBA  YHCE.
CBoiicTBa JEUCTBUTEIIHLHBIX
YHCe]L.
MeTon MaTemMaTHYeCcKOW WH-
JYKITUH.
[IepecranoBku. Pa3memienus.
CoueTaHus
3 JlokazaTenbcTBa YHUCIIOBBIX 1,2
HEpaBeHCTB. JlenmnMocTh 1e-
aelXx yucen. CpaBHEHUS 1O
MO0 m. 3aJadu C IeJo-
YHUCIICHHBIMH HEU3BECTHBIMU
PasBuTne mmousTHA O YuC- 2 PanmonaneHble  BBIpa)KEHUS. 2,3
Ie. ®opmynel 6mHoMa HreroToHa,
OneMeHThl  KOMOWHATO- CYMMBI U Pa3HOCTH CTENEHEN
PUKHU. 8 Jlenenne  MHOTOYIEHOB  C 2,3

YpaBHEHHS 1 HEPABEH-
CTBa.

2. PanimonanibHbIE ypaB-
HEHUs U HEPaBEHCTBA

ocratkoM. Anroput™m EBkim-
na. Kopenb mHorounena. Teo-
pema be3zy. PanuoHnanbHbie
ypaBHeHus1. CHCTEMBI paiuo-
HAJIBHBIX YypaBHEHUU. Panmo-
HalnbHble HepaBeHcTBa. Cu-
CTEMBI paAIMOHATBHBIX YypaB-
HEHUI

MeTto WHTEpPBAJIOB PpEIICHUS
HEpaBeHCTB.  PanumoHanbHbIE
HepaBeHcTBa. Hectporue He-
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paBeHcTBa. CHUCTEMBI paIMo-
HaJIbHBIX HCPABCHCTB

Kopnu, crenenu, yora- [Monstne dynkuum m e€ rpa- 2,3
pUGMBI. ¢uka. Oynknus y = x". Ilo-
DyHKINH, UX CBOWCTBA U HATHE KOpH:A crenenu n. Kop-
rpaduxu HU YE€THOM M HEUETHOU CTere-
3.Kopens crenenu n. Hell. Apudmernyeckuii - Ko-
penb. CBoOWCTBa KOpHEW cCTe-
nenu n. Dynkims y = Vx (x =
0). ®ynxius y = Vx. Kopenb
CTENIEHU 7 W3 HATypPaJbHOIO
yycna. CTeneHp ¢ pauoHalb-
HbIM T0Ka3aresneM. CBOMCTBa
CTENEHU C PAlMOHAJIbHBIM I10-
Ka3aTenem
Kopuu, crenenu, nora- [lonsTne mpexnena mocienoBa- 1,2
pUGMBL. TEJIbHOCTH.
Hauana maremaruuecko- CgoiictBa mpezenoB. becko-
ro aHaJIN3a. HEYHO YOBIBAIOIIas IeOMETpHU-
4.CrerneHpb MOJ0KUTEIb- yeckasi mporpeccusi. Yucno e.
HOTO YHUCIIA. [lonsaTne creneHu ¢ uppaunuo-
HaJbHBIM NOKa3areneM. [Ioka-
3arenbHas QyHKIUS
KopHuu, crenenu, jora- [Monsitne norapudma. CBoii- 2,3
pudMBL CTBa JIOTApU(PMOB.
DyHKIMHU, UX CBOWCTBA U Hecstuunsie norapudmel. Jlo-
rpaduxu rapupmMuuecKas GyHKIMA.
5. Jlorapugmst CrenenHble QyHKINN
YpaBHEHUs U HEPABEH- [Ipocreiimne mokasaTenbHbIE 2,3
CTBa. YpaBHEHHUS.
6.IToka3arenbHbIe U JIO- [Ipocreiime  morapudmmue-
rapudmuyeckue ypaBHe- CKH€ ypaBHEHUS.
HUS U HEPAaBEHCTBA VYpaBHeHus1, cBOAAIIMECS K
MPOCTEUIINM 3aMEHOM Heu3-
BECTHOT'O
[Ipocreitmne mnokazaTenbHbIE 2,3
HEpaBEeHCTBA.
[Ipocreiimme  norapudmude-
CKH€ HEPaBEHCTBA.
HepaBenctBa, cBopsmuecs K
MPOCTEUIINM 3aMEHOM Heu3-
BECTHOT'O
OCHOBBI TPUTOHOMETPHHU. [Tonsatue yrna. Pannannas me- 1,2

7. TpuroHoMerpudeckue
(hopMyJTBI

pa yria. OnpezeneHue cUHyca
U KO cuHyca yria. OCHOBHBIE
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(dbopMyJIbl A CUHYCA U KOCH-
Hyca yria. ApkcuHyc. ApKKoO-
cunyc. [Ipumeps! ncnonab3oBa-
HUS apKCHHYCa U apKKOCHHY-
ca. DopMyIibl Ui apKCUHYCa U
apKKOCUHYCA.

OmnpeneneHne TaHreHca M Ko-
TaHI'€HCa yIiia.

OcHoBHBbIE (OpPMYIIBI A TaH-
reHca U KOTaHIeHca yria Apk-
TaHI'eHC. APKKOTaHI'€HC.
IIpumepsr HCIIOJIb30BaHU
apKTaHIeHca U apKKOTaHIeHCa.
Kocunyc pa3sHOCTH M KOCHMHYC
CYMMBI JIBYX yriaoB. @opMyiibl
JUIsL apKTaHI'€HCa U apKKOTaH-
re’ca

2,3

@opMyIbl Ui TOTIOTHUTEIb-
HBIX YTJIOB.

CuHYyC CyMMBI U CHUHYC pa3Ho-
CTH JIBYX YTJIOB.

CyMMa u pa3HOCTh CHHYCOB U
KOCHHYCOB

2,3

@opMmyna Uil TBOMHBIX U IIO-
JIOBUHHBIX YIJIOB.
[IpousBenenne CHHYCOB M KO-
CHUHYCOB.

@DOopMyIIBI JUIsl TAHTEHCOB

2,3

OCHOBBI TPUTOHOMETPHH.
DyHKIMU, UX CBOMCTBA U
rpaduxmu.

8. Tpuronomerpuueckue
byHKIIMN

DyHKIUA Y=COSX.
OyHKIHAY=SINX.
OyHkmMay=tgx

1,2

OyHkuay=ctgx

1,2

OCHOBBI TPUTOHOMETPHUH.
YpaBHEHHsI U HEpaBeH-
CTBa.

9. Tpuronomerpuueckue
YpaBHEHHUS U HEPaBEH-
CTBa

[Ipocreitmme TpUrOHOMETPH-
YECKUE YPABHEHHS.
VYpaBHeHHUs, CBOISAIIMECT K
MPOCTEUIIINM 3aMEHOW HEH3-
BECTHOT'O

2,3

[IpumeHeHne OCHOBHBIE TpHU-
TOHOMETPUYECKUX dhopmyn
JUTSL peLlIEHUs YPAaBHEHUH.
OnHOpOaHBIE YpABHEHUS.
[Ipocreiimme HEpaBeHCTBA IS
cuHyca ®W KocuHyca. IlIpo-
CTEMIINE HEpaBEHCTBA IS
TaHT'€HCa U KOTaHIeHca

2,3

HepaBenctBa, cBoasiuecs K
MPOCTEUIIIUM 3aMEHOM HEU3-
BECTHOTO. BBeaeHue BCoMo-
raTeJpHOro yrjia. 3amMeHa He-
M3BECTHOTO t=SiNX+COSX.

1,2
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DJIeMEHTEI MaTeEMaTUYe- 6 [TonsaTHEe BEPOSATHOCTH COOBI- 1,2
CKOW CTaTUCTHUKH. Tusa. CBOMCTBa BEPOSITHOCTU
10. BepossTHOCTH COOBI- coObITusl. OTHOCUTENBHAS Ya-
THUS CTOTa COOBITUS
DJIeMEHTEI MaTeEMaTUYe- 2 VYcnoBHas BeposiTHOCTh. Hesa- 1,2
CKOM CTaTHCTHUKHU. BHUCUMBIE COOBITHS
11. Yacrora. YcinoBHas
BEPOSITHOCTD
DneMeHThl MaTeMaTuye- 2 Martematuueckoe OKHJIaHUE. 1
CKOM CTaTUCTHUKHU. CI10XHBIM ONBIT
12. Hacrora. YenosHas 2 ®opmyna bepnymmu. 3akon 1,2
BEpPOSITHOCTb. Maremaru- GOJIBIINX YHCe
YecKoe 0XKHJIaHue. 3aKOH
OOJIBIIINX YHUCEIT
2 Hrorooe 3ansitue
2 cemectp (110 ayauTOpHBIX 4aCOB)
AuHMA 2 1 DOnemeHTapHbIe QYHK- 2,3
DyHKIMHU, UX CBOWCTBA U 1uu.O0acTh ONpeIeIICHUs U
rpaduKkH. o0acTh u3MeHeHus QyHK-
1. ®yakumu u ux rpadu- n. OrpaHUYeHHOCTh (QYHK-
KH nuu. YETHOCTh, HEYETHOCTD,
MEPUOJUYHOCTD (PYHKIINH.
I'eomerpus 2 1 VYTbl U OTpE3KH, CBA3aHHBIE C 1,2,3
1.IloBTOpEHue niaaHu- OKPY>KHOCTBIO
METpUH Pernienue TpeyronbHUKOB.
Teopembl MeHnenas u UeBbl.
Onnunc, runepboia, napado-
aa
AuHMA 2 1 [IpomexxyTKH Bo3pacTaHus, 2,3
ODYHKIINH, UX CBOWCTBA U yOBIBaHNs1, 3HAKOIIOCTOSIHCTBA
rpadukH. u Hynu pynkuuu. Uccneno-
1.®ynkumu 1 ux rpaduku BaHMe (QYHKIMHA U TOCTpoe-
HUE UX IpadUKOB JIeMEHTap-
HbIMH MeToaMu. OCHOBHBIE
crocoObI mpeoOpa3zoBaHUs
rpa¢ukoB.I'padpuku GpyHK-
LM, CoIepKaIUX MOLY-
m.I'paduku crnoxHbIX QyHK-
Ui
I'eomeTpus 2 1 [Ipenmer crepeomerpun. Ak- 1,2
2.BBenenne CHOMBI cTepeoMeTpuu. Heko-

3.ITapannenbHOCTH TIps-
MBIX U IUIOCKOCTEN

TOPBIE CIENACTBUS U3 AKCHOM.
[TapanensHble NpsIMBbIE B
npoctpasctse. [lapamiens-
HOCTb TpEX npsambIX. [Tapan-
JIENBHOCTb MPSAMOU U IIJIOCKO-
ctu. CkpelyBarommecs nps-
MbI€. YTJIbI C COHANPABJIEH-
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HBIMU CTOpOHaAMH

AuHMA [Tonsatue npenena GpyHk- 1,2
DyHKIMHU, UX CBOWCTBA U uun.OTHOCTOPOHHUE TIpeJie-
rpaduku 761.CBOMCTBA MPEIETIOB
Havana maremarnyecko- GbyHKIMN
ro aHaJIn3a
1. @ynkuuu u ux rpadu-
KH
2.Ilpenen ¢pyHkuuu M He-
IIPEPBIBHOCTH
I'eomeTpus VYron mexay npsmsiMu. [la- 2,3
3.IlapannenbHOCTD Hps- paJIeNbHbIE TUNIOCKOCTH.
MBIX U IIJIOCKOCTEM. CaolicTBa napamieabHbIX
4.1lepnieHAUKYIAPHOCTh rockocren. Terpasp. [1a-
HPSIMBIX U IIJIOCKOCTEHN panenenumnes. 3ajayd Ha
nocrpoeHue ceuenuit. Ilep-
NEHAUKYJISIPHBIE NIPSMBIE B
npoctpasctse. [lapamiens-
HBIE MIPSIMbIE, IEPIIEHANKY-
JSIPHBIE K TUIOCKOCTH
AunHMA [lonsATHE HENPEPBIBHOCTH 1,2
@DyHKIMY, UX CBONCTBA U ¢ynkuun. HenpepbIBHOCTD
rpaduku 3JIEMEHTapHbBIX (PYHKIINH.
Havana maremarnyecko- Pa3priBHBIE DyHKIMU
ro aHajau3a
2.Ilpenen pyHKUIUU U He-
IIPEPHIBHOCTH
I'eomeTpus IIpu3Hak nepnesuKyJIspHO- 2,3
4 IlepneHAUKYIAPHOCTH CTHU MPAMOU U TIOCKOCTH.
MPSAMBIX U ITIOCKOCTEN Teopema o IpsAMOM, IEepIICH-
JUKYJISIPHOU K TUIOCKOCTH.
PaccrostHue oT Touku 10
mIockocTH. Teopema o Tpéx
NEPIEHIUKYIIApax. YTol
MEXKIy NMPSAMOU U MIIOCKO-
CTBIO. [IByrpaHHBbIN yroJl.
[Ipu3Hak neprneHuKyIspHo-
CTH ABYX IUI0CKOCTEH. Ips-
MOYTOJIBHBIN MTapajuieIenu-
nel. TpéxrpaHHbIN yroil.
MHororpasHsli yrosu
AnHMA [Tonarue obpaTHOI QyHKIUN 1,2
DyHKINUH, UX CBOWCTBA U .B3zaumHo-00paTHbIE QYHK-
rpaduKu. uu. O6paTHbIE TPUTOHOMET-
3.00patHbIe PYHKIHH puueckue Gynkmuu. [Ipume-
PBI UCTIONIB30BaHUS OOpATHBIX
TPUTOHOMETPUUYECKUX (YHK-
107071
I'eomerpus [TonsaTHEe MHOTOTpaHHUKA. 2,3

4.IlepneHAMKYISIPHOCTD

I'eomerpuueckoe Teno. Teo-
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MPSAMBIX U IJTIOCKOCTEH.
5.MHoOrorpaHHuKu

pema Dunepa. [Ipuzma

AnHMA [Tonsatue npousBoaHoi. [Ipo- 2,3
Havana maremarnyecko- n3BoJHas cyMMel. [IpousBos-
ro aHajau3a Has pazHoctu. HenpepbiB-
4 IlpousBoanas HOCTh (DYHKIIMH, UMEIOIICH
npou3BoaHyt0. nuddepenu-
an. [IpousBonHas npoussee-
Hus. [IponsBogHas yacTHOrO.
[Ipon3BOHBIE 3JIEMEHTAPHBIX
dbynxuwmii. [IponsBoanas
cioxxnou pynkumu. [pous-
BOHAsi 0OpaTHOM (QYHKIIUU
I'eomerpust [IpocTpancTBeHHas TeopemMa 2,3
4.1lepnieHAUKYIAPHOCTh [Tudaropa
MPSIMBIX Y IJIOCKOCTEMN.
5.MHoOrorpaHHUK"
AunHMA MakcuMyM U MUHUMYM 1,2,3
Havana maremarnyecko- ¢byHKIMU. YpaBHEHUE Kaca-
ro aHajuu3a TenbHOU. [Ipubnuxénnele
5.IIpumenenue npous- BbIUMCIIEHUs. Teopema o
BOJIHOH CpelHEM
I'eomeTpus ITupamupa. [IpaBusibHas nu- 2,3
S5.MHoOrorpaHHuku pamuja. Yced€HHas MUpaMHu-
Ja.
AnHMA Bospacranue u yobiBaHue 2,3
Hauana marematngecko- ¢ynaxuu. [IponsBoansie
ro aHaJIn3a BBICILIMX MOPSIIKOB. BhIMyk-
5.ITpumenenue npous- J0CTh rpaduka GyHKINH.
BOJTHOM OKcTpeMyM (PYHKIIMHU C €1UH-
CTBEHHOU KPUTHYECKOU TOU-
KOH. 3aJ1auy Ha MAaKCUMYM U
MUHUMYM
I'eomerpus CuMMeTpHs B IPOCTPAHCTBE. 1,2
5.MHoOrorpaHHuKu [loHsATHE IPAaBUIBHOIO MHO-
TOrpaHHUKA. DJIEMEHTHI CUM-
METPUHU MTPaBUIIBHBIX MHOTO-
I'PaHHUKOB
AnHMA AcumnToTsl. J[po6HO- 1,2,3
Hauana marematugecko- nuHenHas Gynxus. [Toctpo-
ro aHajau3a eHue rpa@uKoB GyHKIHI ¢
5.ITpumeHenue npous- MIPUMEHEHUEM ITPOU3BOTHOM.
BOJIHOM ®dopwmyina u psaxa Teinopa
I'eomerpus [Tonsitue BexTopa. PaBeHCcTBO 1,2,3
6.BekTopsl B mpocTpaH- BEKTOPOB. CIIO)KEHHE U BbI-
CTBE. yuTaHue BeKTopoB. Cymma

HECKOJIBKMX BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YHC-
10. KomIiutanapHsle BEKTOPBI.
IIpaBuio nmapamenenumnena.

PaznoxeHue BekTopa 1o Tpém
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HCKOMILIaHaPHBIM BEKTOpaM

AuHMA [TonsTHe mepBooOpazHON. 1,2
Hauana marematugecko- 3ameHa nepeMeHHoi. MHre-
ro aHajau3a TPUPOBAHHUE T10 YACTSIM.
6.I1epBooOpaznas u uH-
Terpai
I'eomerpus [IpssMoyronbHas cucreMa Ko- 1,2
7.Meton KoopauHAT B OpJMHAT B IPOCTPAHCTBE.
IIPOCTPAHCTBE. Koopaunats! Bekropa. Csi3b
MEXAYy KOOPAMHATAMH BEKTO-
POB ¥ KOOpPJIMHATAMU TOYKHU
AnHMA [Tnomanb KpUBOJIUHEHHON 1,2,3
Hauana marematugecko- Tpaneuuu. OnpenenéHHbIil
ro aHaJIn3a uHTerpai. [pubnmkénnoe
6.I1epBooOpazHas u uH- BBIYUCIICHUE OIPEIEIEHHOIO
Terpai MHTErpajia
I'eomerpus [Ipocreitmme 3aga4u B KOOp- 1,2
7.MetoJ1 KoopAUHAT B JMHATaX. YTOJ MEXIy BEKTO-
IIPOCTPAHCTBE pamu. CxajisipHOe pou3Be-
JIeHUE BEKTOpOB. Bprunciie-
HUE YTJI0B MEXY IPSIMBIMH U
IJIOCKOCTSIMU
AuHMA ®opmyna HeroToHa- 1,2
Hauana maremaTudecko- Jlertoauna. CBolicTBa omnpe-
ro aHanu3a nenéHHoro uHrerpana. [lpu-
6. IlepBooOpa3Has u UH- MEHEHUE OIpeIeIEHHBIX UH-
Terpai TErpajioB B FTEOMETPUUECKHUX
u ¢pusnyeckux 3anaqax. [lo-
HATHE AU} PepeHInanbHOro
ypaBHEHUs. 3a/1auu, IPUBO-
nsnme K quddepenmmab-
HbIM YPaBHEHUSIM
I'eomerpus LentpanbHas cMMMETpUS. 1,2
8. IBr>KeHUs OceBas cummerpus. 3ep-
KasbHas cummetpus. [lapan-
nenpHBINA epenoc. [Ipeodpa-
30BaHUe O100us
AnHMA PaBHOCHITBHBIE TIpe0Opa3oBa- 2,3
YpaBHEHHUs U HEPABEH- HUs ypaBHeuid. PaBHOCHIIB-
CTBa HBIE TIpe0Opa3oBaHus HEepa-
7.PaBHOCUIIBHOCTH ypaB- BEHCTB
HEHWW 1 HEPABEHCTB
I'eomerpus [Honstue uunuuapa. [mo- 2,3
9.1unuuap, KOHYC, mIap aJ1b MOBEPXHOCTH LIMJIMHAPA
AnHMA [lonsaTue ypaBHeHUs1- 2,3
VYpaBHEeHUS U HEPABEH- cnenctBusi. Bo3senenue
CTBa yYpaBHEHUS B YETHYIO CTe-

8.YpaBHEHH-CIIEICTBUS

neHb. [loTeHuupoBanue Jjo-
rapupMHUECKUX YPaBHEHUH.
Hpyrue npeobpa3oBanus,
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MIPUBOIALINE K YPABHEHHIO-
cnencreuio. [Ipumenenue He-
CKOJIBKUX ITpeoOpa3oBaHuil,
NPUBOIAIINX K YPaBHEHUIO-
CJIECTBUIO

I'eomeTpus [TonsTue xonyca. [Tnomanp 2,3
9.1unuuap, KOHyC, 1ap MMOBEPXHOCTU KOHYca. Yce-
YEHHBI KOHYC
AuHMA Pemenue ypaBHeHu# ¢ mo- 1,2
YpaBHEHUS U HEPABEH- MOILBIO CUCTEM. Y PABHECHUS
CTBa Buaa f(a(x)) = f(L(x))
9.PaBHOCHIILHOCTb ypaB- '
HEHHIA ¥ HEDABEHCTB CH- Pemennie HepaBeHCTB c 110-
cTeMaM MOIIBIO CUCTEM.
HepasencrBa Buna
f(a(x)) > f(B(X)
I'eomerpus Cdepa u map 2,3
9.lununnp, KoHyC, map
AnHMA Bo3sBenenue ypaBHeHUs B 12
YpaBHEHHUsI U HEPABEH- .
YETHYIO CTETICHb.
crBa YMHOXEHNE ypaBHEHMS Ha
10.PaBH(2’CI/IJII>HOCTI) byHKIHIO.
YPaBHCHMUHN Ha MHOMC- Jpyrue crioco6s! ipeodpazo-
crBax BaHUsI YPaBHECHHUM.
[IpumeHeHre HeCKOIbKUX
peoOpa3oBaHUM.
YpaBHEHHUS C JOTIOTHUTEb-
HBIMH YCJIOBUSIMHU.
I'eomerpus VYpasuenue chepsl. Bzanm- 1,2
9.llununap, KOHYyC, IIap HOE pacrojoxeHue chepsl u
mockocTt. KacarensHas
ockocTh K cdepe. [Tnomanp
ctepsl. Bzaumuoe pacmnoiio-
KeHue ceprl U mpsiMon
AnHMA OcHOBHBIE TTOHATHUA. Bo3Be- 2,3
YpaBHEHHs U HEPABEH- JICHNE HEPaBEHCTBA B YETHYIO
CTBa creneHs. Bo3BeneHnue Hepa-
10.PaBHOCHIIEHOCTH HE- BEHCTBA B YETHYIO CTEICHb.
PaBEHCTB HA MHOXKECTBAX YMHOKeHHE HEpaBEeHCTBA Ha
¢ynkuuu. [Ipyrue npeobpa-
30BaHMs HEpaBeHCTB. [Ipume-
HEHHE HECKOJIbKUX Ipeolpa-
3oBaHuil. HepaBeHcTBa ¢ 1o-
TIOJIHUTETHbHBIMU YCIOBUSIMH.
Hecrtporue HepaBeHcTBa
I'eomerpus Cdepa, BrricanHas B LUAJIMH- 1,2

9.1unuuap, KOHYC, 1ap

JTPUYECKYIO TTIOBEPXHOCTb.
Cdepa, BrricanHast B KOHUYE-
CKYIO TOBEpXHOCTb. CeueHus
LWIMHAPUYECKON ITOBEPXHO-
ctu. CedyeHnsI KOHMYECKOH
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MMOBEPXHOCTHU

AnHMA VYpaBHenus ¢ moaynsamu. He- 2,3
VYpaBHEHUs U HEpaBEH- paBeHcTBa ¢ MOnyIIsiMu. Me-
CTBa TOJI UHTEPBAJIOB JIJIsl HETIpe-
11.MeToa npoMexyTKOB PBIBHBIX (PYHKIUH
JUIsl ypaBHEHU U HEpa-
BCHCTB
I'eomerpus ITonsarue 00béMa. OOBEM 2,3
10.00BEMBI TEN MPAMOYTOJIBHOTO Mapajuiese-
nunena. O0bEM npsmon
TIPU3MBI.
AnHMA Hcnonep3oBanue oOacrei 1,2
YpaBHEHHUsI U HEPABEH- CYLIECTBOBAHMSI (PYHKLIUH.
ctBa 12.Mcnonb3oBanue Hcnonb3oBanue HEOTpHIIa-
CBOMCTB (PYHKIIHI ITPU TeabHOCTH GyHKUUH. Hc-
pelieHuun MOJIb30BaHNE OTPAHUYEHHO-
CTH (QYHKIMH
I'eomerpus Brraucienne 00bEMOB TeI C 1,2
10.06bEMmbI TEN nomouibio uHTerpaina. O0bEmM
HAKJIOHHOM NMPU3MBI.
AuHMA PasHocuiabHOCTE cucteM. Cu- 1,2
VYpaBHEeHUs U HEpaBEH- creMa-cneacteue. Meron 3a-
CTBa MEHBI HEU3BECTHBIX.
13.Cuctemsbl ypaBHEHUH C Paccyxnenust ¢ yucioBbeIMU
HECKOJIbKUMH HEU3BECT- 3HAUEHUSIMU TPU PEIICHUH
HBIMH CHCTEM yYpaBHEHUH
I'eomerpus O6béM umuHIpa. O0bEM 2,3
10.00BEMBI TEN KOHYyca
AnHMA VYpaBHEHMSI € TapaMETPOM. 1,2
VYpaBHEeHUs U HEpaBEH- HepaBeHncTBa ¢ mapameTpom.
CTBa. CucreMsl ypaBHEHUH ¢ mapa-
14.YpaBHeHUs, HEPABEH- MeTpOoM. 3a7auu ¢ YCIOBUSIMH
CTBa M CUCTEMBI C TIapa-
METPOM
I'eomeTpus O06BeéM mapa. O6bEMBI 1apo- 1,2
10.06bEMbI TEN BOTI'0 CETMEHTA, IapOBOI0
CJIOSI ¥ IIIAPOBOTO CEKTOpA.
[Tnomane chepor
AnHMA Anrebpanueckas popma u 1
Pa3zBuTHE MOHATHS O YHC- reoMeTpHYIecKasi HHTEpIIpe-
je. TaIUsl KOMIUIEKCHBIX YHCEl.

15. KoMmiutekcuble yncia

Tpuronomerpuueckas popma
KOMIUIEKCHOTO YHCJIa.

Kopun MHOrounenos. Iloka-

3arenbHas popMa KOMILIEKC-
HOTO YHCIIa

Hna xapakmepucmuku Ypo6Hs OC80EHUs YUeOHO020 Mamepuana UCNONb3VIOMC Cledyioujue

0bo3HaYeHUs:

1 — o3HaxkomumenvHwblil (Y3HABaHUE paHee U3YUeHHbIX 00bEKmMOos, C8OLUCMS);

2 — penpoOyKmueHbslll  (6bINOJHEHUE OesIMmelbHOCmU No  00pasyy,

UHCMPYKYUU Ui  noo

23




PYKOBOOCMBOM)
3 — npodykmueHwlll (N1aHUposanue u camocmosmenbHoe 8bINOJHEeHUe OesIMeIbHOCMU, PeuleHle
npobemMHbIX 3a0ay)

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYE-
HUME ITPOI'PAMMBI

Kadenpa marematuku u METOIUKH €€ MPEMOJAaBaHUS PACIIONIAraeT MAaTePUATbHO-TEXHUIECKOU
0a3oii, obecreynBaronieil NpoBeeHUEe BCEX BUAOB JUCIUIUIMHAPHOW M MEXIUCIUIUITMHAPHON
MOJTOTOBKH, PAKTUUYECKON U HAYYHO-UCCIIEIOBATEILCKON pabOThl 00YJarOIIUXCS, IPETYCMOT-
PEHHBIX y4eOHBIM IUIAHOM BYy3a U COOTBETCTBYIOIIMX JCHCTBYIOLIUM CAaHUTAPHBIM M MPOTHBO-
MOYaPHBIM MTPABHJIAM U HOpMaM.

B npenosaBaHy MOKET MCHOJB30BaThCSl BUAECO-, AYJAUOTEXHHUKA, KOMIIBIOTEPHI, MYJIbTUMEIUM-
HBIE CPEJCTBA.

B gactHOCTH, B aynuTopusax (yHKIIMOHUPYET CTallMOHAPHBIE MYJIbTUMEIUA-TIPOEKTOp. B Kave-
CTBE MAaTE€pUAIbHO-TEXHUUYECKOTO0 O0CCIEUYCHUS AUCIUIUIMHBI HCIIOIB3YETCS KOMIIBIOTEp ISt
JEMOHCTPALIMHU WJUIFOCTPATUBHOTO MaTepHalla, a TaKKe KOMHPOBAJIBLHOE YCTPOMCTBO ISl TUPaA-
JKUPOBAHUS PA3IaTOYHOrO MaTepuania.

HNudopmanunoHHoe odecneyeHne 00ydeHHst

OcHOBHbIE HCTOYHHKH

Amumos III.A. u np. Anrebpa u Havana ananuza. 10 (11) k. — M., 2000.

Artanacsn JI.C. u ap. I'eometpus. 10 (11) k. — M., 2000.

bammakoB M.U. Anre6pa u Hayana MaremaTndeckoro aHanusa (6a3oBblil ypoens). 10 ki. — M.,
2005.

bammakoB M.W. Anre6pa u Hayana MaremaTudeckoro aHaiausa (6a3oBblil ypoens). 11 ki — M.,
2005.

bammakoB M.M. Matemartuka (6a30Bsliii ypoBeHs). 10—11 k1. — M., 2005.

bammvako M. U. Maremaruka: 10 k1. CoopHuUK 3a1a4: yuel. mocobue. - M., 2004.

bammakoB M. U. Maremaruka: yue6nuk 1 10 (11) kit - M., 2004.

Kommoropor A.H. u ap. Anrebpa u Havana ananusa. 10 (11) xr. — M., 2021.

Komsirun FO.M. u np. Matemaruka (Kuawura 1). — M., 2003.

Konsrun FO.M. u ap. Matematuka (Kaura 2). — M., 2003.

Jlykankun ['JI., Jlykankun A.I'. Maremaruka. Y. 1: ydyeOHOe mocobue Ans yUpeKIeHUN
HA4aJIbHOTO NMpoQeccuoHaNIbHOro oOpazoBanus. — M., 2004.

[Mexnenkuii . JI. Maremartuka: yaeOHuUK. - M., 2003.

CmupnoBa .M. I'eometpus. 10 (11) k1. — M., 2000.

I[OHOJIHI/ITCJIBHI)IC HCTOYHUKH

AnexcanapoB A.Jl., Bepuep A.JL., Pookux B.M. I'eomeTpus (6a30BbIil u mpodUIbHBIA YPOBHH).
10—11 k. 2005.

AranacsH JI.C., byryzoB B.®., Kagomnes C.b. u ap. 'eomerpus (6a30Bbiii 1 mpoduIbHBIN
yposun). 10-11. — M., 2005.

Konsrun 10. M., Tkauéra M. B., ®&noposa H. E. u ap. [lox pen. XKwmwkuenko A. b. Anrebpa u
Hayaja MaTeMaTHYeCcKoro aHaim3a (0a30Bbii ¥ MpomiIbHbIH ypoBHHK). 10 k1. - M., 2005.
Huxonbsckuit C.M., [Toranos M.K., Pemernuxko H.H. u ap. Anrebpa n Hauaga MaTeMaTH4eCKO-
ro a"anu3a (6a30Bblil ¥ npoguIbHBINA ypoBHH). 11 Ki1. — M., 2006.
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Huxkonbsckuit C.M., [ToranoB M.K., PemernukoB H.H. u np. Anredpa u Hayana MmareMaTHYECKO-
ro ananu3a (6a3oBbli U TpodrIbHBINA ypoBHHK). 10 KII. — M., 2006.
Hlapeirun N.@. I'eomerpust (6a30Bb1ii yposens) 10—11 k. — 2005.

I/IHTepHeT-I/ICTO‘lHI/IKI/I

Hcnoab3oBanne y4eOHUKOB M y4eOHBIX IOCOOM I
U3 3JIEKTPOHHBIX OHOJIMOTEYHBIX CHCTEM

HaumeHoBaHnue yueOHUKA Ero mecronaxoxaenue (ccbuika)

BammakoB, M.M. Maremaruka: yueOuuk / | http://biblioclub.ru/index.php?page=book&id=252172
M.U. bammakos. - M.: KunoPyc, 2013. - 394 c. -
(HawyampHOE W cpemHee mpodeccHoHaIEHOE 00-
pa3oBaHue)

3emasnkoB, A.H. Beenenue B anreOpy u http://biblioclub.ru/index.php?page=book&id=222098
aHaM3: KyJIbTYPHO-UCTOPHICCKUHA JHC-
Kypc: ydeOHOe mocoOme [DIeKTpOHHBIH
pecypc] / A.H. 3emisikoB. — M.: BUHOM.
JlaGoparopust 3HanwmiA, 2012. — 326 c.

ITomoIIh MO0 MaTeMaTHKE MOCTYMAIIEMY http://biblioclub.ru/index.php?page=book&id=114582
B BY3 W HAUMHAIOUIEMY CTYJICHTY [Dmek-
TpoHHbld  pecypc] / H.D. Kpauesa,
B.C. Kpamop, IT.A. Muxaiinos,
B.A. Tpenorun u Jap. — MockBa -
WxeBck: VHCTUTYT KOMIBIOTEPHBIX HC-
cienosanmni, 2005. — 658 c.

HNuTepuer-pecypcsl

Ne i/ Ccbuika Ha HH(POPMALMOHHBII HaumenoBanune paspadoTku JocTynHocTh
pecypc B 3JIEKTPOHHOI hopme
1 http://www.biblioclub.ru YuuBepcureTckas oubnnoreka | Perucrpanus uepes mo0oit
OHJIAIH YHUBEPCUTETCKUN KOMIIb-

oTep. B nansHemem uH-
JUBUAYaTbHBIN HEOTPaHU-
YEHHBIN TOCTYN U3 JTI000MH
TOYKH, B KOTOPOIl UMEETCS
noctyn kK cetu UHTepHET

2 http://www.e.lanbook.com WsznarenbetBo «JIaHb» Perucrparus uepes ar060i
YHUBEPCUTETCKUI KOMIIb-
oTep. B nanpHeiinem uH-
JMBUYaJIbHBIA HEOTPAHH-
YEHHBIH JOCTYI U3 JFO0N
TOYKH, B KOTOPOH HMeeTCst
JoCTyI K cetd MHTepHeT

3 www.biblio-online.ru WznarenbctBo «HOpaiT CBOOOIHBIN AOCTYII
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http://biblioclub.ru/index.php?page=book&id=252172
http://biblioclub.ru/index.php?page=book&id=222098
http://biblioclub.ru/index.php?page=book&id=114582

www.bibliorossica.com

DNeKTPOHHO-OUOIMOTeUHAS
cucrema bubnuo-Poccuka

HocTtym u3 mo6oro yHu-
BEPCUTETCKOTO KOMITBIO-
Tepa (HeoOXoquMa peru-

cTpanus)
www.rsl.ru Poccuiickast rocyaapcTBEHHAsS Joctyn u3 11060r0 YHU-
oubnroreka BEPCUTETCKOT'O KOMITBIO-
Tepa (HeoOXoquMa peru-
cTpanus)
www.gnpbu.ru T'ocynapcTBeHHas mearoruyie- CB0OOHBIN JOCTYII

ckas onbnuoreka um. K. /.
VYiumHcKoro
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JOINOJIHEHUA U UBMEHEHUSA

K PABOUYEN NPOI'PAMME
JlomiotHeHUs 1 U3MEHEHUs B paboueit mporpamme Ha / Y4. TOZ.
JloTioTHeHUs U M3MEHEHHsI PAaCCMOTPEHBI Ha 3aceqaHuu Kadeapsl po-
TOKOJ Ne OT «___ » 20_r.
3aB. kadeapoi: / /
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