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[IporpaMma TUCIMIUIMHBI paspaboTana Ha OCHOBe (elepabHOrO rocyaapCTBEHHOTO obpa-
soBarenpHOro cragaapra (nanee — ®I'OC) nmo crenuanbHOCTH CPEAHET0 npodeccHOHATBHOTO 06-
pazosanus (zaee — CI10) 40.02.02 «IIpaBooxpanuTeabHAs 1eATEILHOCTE

Opranu3anus-pa3paboTIHK:
AHITOO «VY panbCKuii MOTHTEXHHYECKHH KOJLIEIDK



NMOSICHUTEJIbHAS 3AITMCKA

ITporpamma 00me06pasoBaTeIbHO yueGuoit jucuunmHa I11.01 Marematuka: anrebpa u
Hauara MaTEeMAaTHYeCKOTo aHalM3a; TeoMeTpHs (nanee — «MaremaTuKay) NpeJHasHa4YeHa I
H3yYeHHS MaTeMaTHKH B npodeccHoHANBbHEIX 00pa3oBaTe/IbHbIX OpraHH3alIAX CITO, peamu3yro-
X 00pa3oBaTeNbHYIO MPOrpamMmy CpEIHEr0 obmero 06pa3oBaHMs B TpeenaX OCBOCHHS MPO-
rpaMMBl [IOJITOTOBKH CTICIHAMCTOB CPE/THETO 3BEHA.

IIporpamma pa3paboTaHa Ha OCHOBE tpeosanuii PI'OC cpeHero obmero obpa3oBaHUS,
MpEeXBABISEMBIX K CTPYKTYPE, COACPKAHUIO 1 pe3yJibTaTaM OCBOCHHS yueGHoit auctumuibl «Ma-
TeMaTHKa», B COOTBETCTBHHM C PeKOMEHJAIHMAMH IO OpraHM3atiH foJydeHus cpeiHero obumero
06pa3oBaHus B MpEJeNax OCBOCHUS 06pa3oBaTebHBIX IPOrpaMM CpPEIHEro npodeccCHoHaIBHOTO
o6paszoBanus Ha 6a3e OCHOBHOTO ob1iero 06pazoBaHus ¢ yI4ETOM TpeGoBanuil eepaTbHbIX rocy-
J[ApCTBEHHBIX 00pa30BATENIbHBIX CTAHIAPTOB 1 nosyuaeMoii mpoheccun WK CreHHalbHOCTH CPe/-
Hero mpod)eccHOHANBHOTO 00pa3oBaHUs (mucemo JlemapTaMeHTa rocyIapcTBEHHOM TMOIUTHKA B
cepe OArOTOBKM PabOTHX KaIpoB 1 JIITO MusnoGprayku Poccu OT 17.03.2015 Ne 06-239).

Conepranne nporpamMmbl «MaTeMaTiKay HANPABJICHO Ha JOCTHIKEHHE CIIeIyIONHUX [eIIeH:

- obecrieyenre chopMUPOBAHHOCTH [Ipe/icTaBIICHH} O COLMATBHBIX, KYJIBTYPHBIX I HCTOPHYECKHX
dakTopax cTaHOBJICHUA MATEMATHKH,

- obecnedyenue chOpMEPOBAHHOCTH JIOTHIECKOTO, AITOPATMHYECKOT0 U MaTeMaTHYECKOro MBI
JIeHUS;

- obecreuenne chOPMUPOBAHHOCTH YMEHHH MPHMEHATD TI0NTydeHHble 3HAHWS NPH PEIICHHH pas-
JIMYHBIX 3a1a4;

- obecrieyenue chopMHPOBAHHOCTH [Ipe/ICTaBJIeHH} 0 MaTeMaThke Kak HacTh o6 11eveIoBeYeCcKOM
KyJIbTYpBl, YHHBEPCAIBHOM A3BIKEC HAYKH, [103BOJISIOIIEM OIACHIBATH U H3yYaTh peajbHbIC MpOLec-
CBI U ABIICHHUS.

B nporpamMmy BKIIOYEHO COJEpXKaHHE, HanpaBlieHHOE Ha (OPMHPOBAHHE y CTYACHTOB KOM-
HeTeHIuiH, HeOOXOAUMBIX IS Ka4E€CTBCHHOTO oceoenus [ITICC3 na 6a3e OCHOBHOTO obmero obpa-
30BaHHS C TOJTy4eHHEM CPETHEro 00Iero 0Opa3oBaHus;



OBIIASI XAPAKTEPUCTUKA YYEBHOM U CLHUTLIAHBI
[1/1.01 MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A;
I'EOMETPUSI

Maremartuka sBisercs (yHIaMeHTanbHOH 001eo0pa3oBaTeIbHOH JUCIUIUIAHOA co cJio-
JKUBLIAMCS YCTOHYMBBIM COJIEpKaHUEM M OOIIIMH TpeGOBaHUSMHE K IIOArOTOBKE 00YYaIOIMXCS.

B npogeccroHaTBHBIX 00pa30BaTeIbHbIX OpraHH3alHsiX, peanusytomux [MMICC3 Ha Gase oc-
HOBHOT'O 001Iero 06pasoBaHis, H3ydeHHE MaTEMAaTHKA NUMECT CBOH 0CcOOEHHOCTH B 3aBUCHMOCTH OT
npodust IPopeCcCHOHATBHOTO 00pa3oBaHHL.

[Ipu ocoenuu crenpansHocTn CIIO ecTecTBEHHOTO npoduas npodeccHoHaTbHOro 006paso-
BaHHMSI MaTeMaTWKa H3ydaercs Kak 0asoBas ydeOHas IMCIMIUIMHA, yUHTBIBAIOMIAA cnienuduKy
OCBaMBaEMOM CIIEHAIBHOCTH.

O6mHe e/ H3y9eHHs MaTeMATHKH TPAIHIHOHHO PEalu3yiOTCs B HETRIPEX HANPABICHHAX.

1) obmee mpezcTaBieHne 00 HAESIX M METOJAX MaTeMAaTHKH,

2) HHTEIUIEKTyaIbHOE Pa3BUTHE;

3) oBlIaieHHE HEOOXOMMMBIMHE KOHKPETHBIMH 3HAHUAMHU U yMEHUAMH,

4) BocrMTaTeIbHOE BO3/ICHCTBHE.

[Mpodum3aiys 1eieil MaTeMaTHIeCKoro 0Gpa3oBaHusl OTPaKAeTCs Ha BEIOOPE MPHOPHTETOB
B OpraHu3aluy y4eOHOH JesTelbHOCTH obyuarormuxcs. Jns TEXHHYECKOro npoduist mpodeccuo-
HAJIPHOTO 06pa30BaHMs BHIOOP LeNel CMelaeTcs B IparMaTiieckoM Harpas/IeHuH, npeaycMaTpu-
BAIOIIEM YCHIICHHE M PACIIMPeHHe TPUKIAJHOTO XapakTepa H3ydCHHs MaTeMaTHKH, TpeuMyIe-
CTBEHHO# OPHEHTALMK Ha alrOPUTMHUYECKHH CTAIIb [I03HABATE/ILHON JeATETbHOCTH.

VI3ydeHHe MATEMATHKH yYMTHIBAIOLIEH crieruKy OCBAHBAaeMON CTyJACHTaMH CIIEIHAILHO-
ctu CITO, obecnieunBaeTcs:

- BBIOOPOM Pa3IMYHBIX TIOAXOI0B K BBEICHUIO OCHOBHBIX MOHSTHI;

- (OpMHpPOBAHHEM CHCTEMBI YIEOHBIX 3ananuii, obecrneunBaromuX 3GHEKTHBHOE OCYIIECTBICHUE
BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- 0GOralIeHNeM CIEKTpa CTHJIel ydeOHOM NesTebHOCTH 32 CYET COIacoBaHMs ¢ BEYLIMMH J€s-
TeIbHOCTHBIMA XapaKTePUCTHKaMU BHIOpaHHOH CrIeHaibHOCTH.

[Ipo¢uibHas COCTABIISIONAs OTPAKACTCH B TpeGoBaHUX K HOATOTOBKE OOYJAIOMMXCS B Ha-
CTH:

- obmeii cHCTEMBI 3HaHHIL: cojeprKaTe/lbHble IPUMEpPBI HCTIOIB30BAHMA MaTeMaTHYeCKHX HIeH U
MEeTOJI0B B Tpo(hecCHOHAILHON eSTEIbHOCTH;

- yMeHwii: pasiudye B ypOBHE TPeOOBAHHH K CIIOKHOCTH TIPUMEHSEMBIX AJITOPHTMOB;

- IPAKTHYECKOro UCIIONB30BAHUA pHOGPETEHHBIX 3HAHMI U YMEHHH: MH/UBHIyaTbHOTO y4eOHOro
OTIBITA B TIOCTPOCHHH MATEMaTHUECKUX MOJICIEH, BBINOTHCHHH HCCIIEIOBATEIBCKUX IIPOEKTOB.

Taxum 00pasoM, peanu3anus coJepKaHus yue6HON AMCIMIUTHHBI OPHEHTHPYET Ha NPHOPH-
TETHYIO POJib TIPOLECCYAIbHBIX XapaKTePHCTHK yueGHOM paboThl, 3aBUCALINX OT npodmus mpodec-
CHOHANBHOTO 0OPA30BaHMs, OJTYUEHHs OIBITA HCIIONB30BAHUS MATEMATHKH B coepKaTeIbHBIX U
1pod)eCCHOHAIBHO 3HAYMMBIX CHTYallHAX IO CPAaBHEHHIO € (opMabHO-YPOBHEBBIMU PE3YJILTAaTHB-
HBIMH XapaKTepHCTHKaMH 00y IeHHSL.

Conepxanne y4eOHOM THCIIHILIAHBI pa3paboTaHo B COOTBETCTBHH C OCHOBHBIMH COZEPIKa-
TeJbHBIMA JTHHUSMH 00y4YEeHHS MaTeMaTHKE:

- anreGpanUecKas JTHHHS, BKIIOYAIOLas CHCTEMATH3AIMIO CBEJICHUH 0 YMCax; H3ydeHHe HOBBIX H
0GoGIenne paHee U3yUeHHBIX Onepartiii (BO3BEICHHE B CTCNICHD, H3BICICHHC KOpHSI, JTorapu(mu-
poBaHue, CHHYC, KOCHHYC, TaHT€HC, KOTAHICHC 1 obpaTHBIe K HUM); H3y4eHHE HOBBIX BHJIOB HHC-
NOBBIX BBIpXeHHH W (HOPMYII; COBEPIICHCTBOBAHHE NPAKTHHCCKHX HABBIKOB ¥ BBIYHCIUTEIHLHON
KyJIbTYpHl, PaCIIHPEHUE U COBEPIICHCTBOBAHME anre6paHueckoro anmnapara, cpOpMHpPOBAHHOIO B
OCHOBHO# IIKOIE, ¥ €0 MPUMEHEHHE K PEIIEHNIO MaTeMATHYECKUX H IIPHKIIAHBIX 3ajay;

- TeOpeTHKO-()YHKIHOHAbHAS JIMHHS, BKIIOYAIOMAsk CHCTEMATH3ALHIIO ¥ paclIMpeHHe CBEICHHH O
(yHKIHIX, COBEPIICHCTBOBAHNE IPahuUIeCKuX YMeHMUi; 3HAKOMCTBO € OCHOBHBIMH HZCSIMH H Me-
TOIAMHM MATEMATHYECKOTO aHaiu3a B 00beMe, MO3BOJIIONIEM HCCIEN0BaTh JNeMEHTapHble (YHK-
IIMM U PeIaTh MpocTeilie reoMeTpUIeCKHIe, du3nyeckue U Apyrue IpUKIAIHBIC 3a/1a4H;



- JIMHUS YpaBHEHHi W HEPABEHCTB, OCHOBAHHAS HA IIOCTPOEHHH M MCCIICI0BAHMH MATEMATHHCCKIX
Moeneii, mepecekaromasics ¢ anredpanyeckon u TeopeTHKO-(QYHKIMOHAIBHON JIMHASIMH M BKIIIO-
qafoImasi pasBHTHE M COBEPUICHCTBOBAHHME TEXHHKH alreOpamieckux npeobpa3oBaHui Juid pere-
HUS ypaBHEHHH, HEPABEHCTB H CHCTeM; OPMHpPOBAHHE CII0COOHOCTH CTPOHMTH H HCCIIE0BATh I1pO-
CcTelImHe MaTeMaTHYecKye MOJIEIH PH PeleHHH MPHKIAAHbIX 3a/ad, 3a7a4 U3 CMEKHBIX H CIICIH-
ANBHBIX JUCIHUILIAH]

- reoMeTpHYecKas JTMHMUS, BKIIOYAIONIas HarJAHbIE IPE/ICTABICHI O IPOCTPAHCTBEHHBIX QHUrypax
W W3ydeHHe UX CBOHCTB, QOPMUPOBAHKE U PA3BUTHE IPOCTPAHCTBEHHOTO BOOOpaKeHHs, Pa3BUTUE
croco60B TeOMETPHUYECKUX H3MEPEHHH, KOOPAHHATHOTO U BEKTOPHOTO METOLOB JUISL PeIeHUs Ma-
TeMATHUYECKHUX U MPUKIIAHBIX 33131,

- CTOXACTHYECKAS JTMHHS, OCHOBAHHAS HA Pa3BHUTHH KOMOMHATOPHBIX yMeHHiA, MpeJICTaBlIeHui 0
BEepOATHOCTHO-CTATHCTHYECKAX 3aKOHOMEPHOCTSX OKPYKAIOIIEro MHpAa.

Pa3ziensl (TeMBI), BKIIOYEHHBIC B COIEPIKAHUC yueGHOM THCIUIUIMHEL, SBIAIOTCS olmumu Uis
Beex mpoduieii npodeccuoHaIBHOTO oGpasoBaHus ¥ IIPH BCeX 0OBeMax yueGHOro BpeMEHH He3a-
BHCHMO OT TOTO, SBJIsIeTCs 1 yueGHas nucnurinna «MaremaTikay 6a30B0i1 UK IPODHILHOM.

B npuMepHBIX TEMAaTHYECKHX IUIaHaX [pOrpaMMBbl yueGHBIA MaTepuall IpeacTaBieH B Gopme
Yyepe/TyIOerocs pasBepThIBAHMA OCHOBHBIX COACPKATENBHBIX nuHuN (anrebpanyecKoi, TEOpETH-
KO-(YHKIMOHANILHOM, ypaBHEHHH 1 HEPABEHCTB, reOMEeTpHYECKOi, CTOXAaCTHYECKOiH), YTO I03BOI-
eT THGKO HCHOJIB30BATh MX PACIONIOKEHHE W B3aHMMOCBA3b, COCTABIATH paGoumii KaleHIapHbIA
[UTaH, T0-pasHOMY depenys yJeOHbIC TeMBI (rnaBel yd4eOHHKA), YIUTHIBASA npoduiae npodeccro-
HATHHOTO 0Opa30BaHMs, CrENHUbHUKY OCBAHBACMOH npodeccun CIIO wmmi crennanbHOCTH CIIO,
rTyGUHY H3ydeHUs MaTepUaa, ypOBeHb OArOTOBKH CTY/ICHTOB 10 TIpeIMETY.

V3yuenue 001meo0Opa3oBaTeIbHOU yueOHOM AMCIMILTHHE «MaTeMaTiKay 3aBepacTes moi-
BeJIeHHEM MTOroB B (hopMe 9K3aMeHa B paMKax [POMEXKyTOYHOM aTTeCTALH CTYAEHTOB B IIPOLEC-
ce ocsoenus ITTICC3.

MECTO YYEBHOM JUCHUILIAHBI B YYEBHOM ILVTAHE
VyeGHas mucmmmumHa «MaTemaruka: anrebpa i Havaia MaTeMaTHHECKOro aHaJM3a; FeOMeT-
pusi» SBISETCA YIeOHBIM IPEAMETOM o6s3aTeBHOM IpeIMeTHOM o6nacTu «MaTeMaTHka u uHpOp-
martukay ®LOC cpenero o6mero 0oOpasoBaHuUsL.
B yue6uom miane [TIICC3 yueGuas mucnuniuHa «MaremaTuKa) BXOJHT B cocTaB oOmuUX
06111e06pa3oBaTebHEIX YIEOHBIX TUCIHILIHHE, hopMUpYeMBIX U3 00s3aTe/IBHBIX MPEAMETHBIX 06-
nacteit ®TOC cpeanero o6mero 00pa3oBaHus.

PE3VJIbTATHI OCBOEHU VYEBHOM JUCHUIIINHBI

OcBoeHue cojepkaHus y4eOHON JUCIUIIIAHEI «MartemaTukay obecreduBaeT JOCTHKECHHC
CTY/IEHTAMH CJIETYFOIHX Pe3yIbTaTOB:

JIUYHOCMHBIX:
- copMHPOBAHHOCTD TpeJICTABNEHHH O MaTeMaTHKe Kak yHHBEPCAILHOM sS3bIKe HAYKH, CPEICTBE
MOJIe/TAPOBAHHUS SIBJICHHH ¥ [POIIECCOB, HACAX 1 METOAAX MaTeMaTHKH;
- IOHMMAHWE 3HAYMMOCTH MATEMATHKH JUIs HayJHO-TEXHIIECKOTO nporpecca, chopMUPOBAHHOCTE
OTHOIIIEHHS K MaTeMaTHKe Kak K JacTH ob1Ieue I0BEeYecKol KyIbTyphl Yepe3 3HAKOMCTBO C HCTO-
pueil pa3BUTHSA MaTEMATHKH, HBOJTIOIHEH MaTEMATHIECKUX HIEH;
- Pa3BUTHE JIOTHYECKOTO MBIIIICHUA, [[POCTPAHCTBEHHOTO BOOOPAKEHHUS, aNropUTMHYECKOH KyIIb-
Typbl, KPHTHYHOCTH MBILILICHAS HA yPOBHE, geobxoauMoM Ut Oyaymiei npodeccHoHabHOR Jes-
TeNIBHOCTH, JUIS TPOIOJDKeH s 00pa30BaHuMs 1 camoo0pa3oBaHus;
- OBJIAJIEHME MATEMATHIECKUMH 3HAHUAMH 1 yMCHUSAMH, Heo6XOIUMBIMH B [0~ BCETHEBHOH JKH3HH,
JUIsl OCBOGHHMSI CMEXHBIX €CTECTBEHHOHAYHUHBIX JUCHHTUIAH ¥ JTUCUMIUIHH TPOhecCHOHAIBHOIO
UKIIa, JUIs TojiydeHus obpa3oBaHus B oGacTsx, He TpeGylomux yriyoneHHO’ MaTeMaTHIECKOM
HOATOTOBKH;



- TOTOBHOCTE M CIOcOOHOCTh K 00pa3oBaHHIO, B TOM HHUCIE caM000pa3oBaHuIO, Ha MPOTSHKECHHN
BCejl XKU3HHK; CO3HATEIbHOE OTHOIICHHE K HENPEPHIBHOMY 06pa30BaHMIO KaK yCJIOBHIO yCHEenTHOM
npod)ecCHOHATBHOM H 0O0IIECTBEHHOM JIEATEIbHOCTH;
- TOTOBHOCTB M CIIOCOOHOCTB K CAMOCTOSTENIbHOM TBOPUECKOH 1 OTBETCTBEHHOMH JeATEIIbHOCTH;
- FOTOBHOCTh K KOJUIEKTHBHOH pabote, COTPyIHHYECTBY CO CBEpCTHHKaMH B o6pa3zoBaTebHOM,
06IIECTBEHHO MOIE3HOM, y4eGHO-MCCIeI0BATENECKO’, MPOEKTHOM U APYruX BHAAX JIeATETbHOCTH;
- OTHOIIEHHE K MPpodecCHOHATBHOM NesTeIbHOCTH KaK BO3MOKHOCTH yJACTHA B PELICHHUH JIMIHBIX,
06IIeCTBEHHBIX, FOCYIapCTBEHHBIX, 06 IIeHAIMOHATBHBIX TTPOOTIeM;

MemanpeomMemHblxX:
- yMeHHE CaMOCTOSTENBHO ONpENCATh LEIH JeSTeIBHOCTH M COCTABIATH IUIAHBI ACATEIBHOCTH,
CAMOCTOSTEBHO OCYIIECTBIIATh, KOHTPOIHPOBATh 1 KOPPEKTHPOBATH AEATEIBHOCTD; HCIIONb30BaTh
Bee BO3MOYKHBIE PECypCHI [UIsl TOCTHIKCHHMS MOCTaBJICHHBIX Heneil ¥ pean3alyy M1aHOB AeATE]b
HOCTH; BHIGHPATh YCISIIHbIE CTPATErHH B PA3THTHBIX CHUTYaIUsX;
- yMeHHE MPOAYKTUBHO 06IIaThCs M B3aMMOJISHCTBOBATE B MPOLECCE COBMECTHOH JIeATE/IbHOCTH,
YUMTHIBATH MO3UIMH JAPYTHX yHACTHHKOB nesTensHOCTH, 3QQEKTHBHO paspelnarh KOH(IMKTBIL;
- BJIaJIcHUE HABBIKaMH [103HABATEJILHOH, yqeﬁﬂo—uccnenonaTenbcxoﬁ ¥ TPOEKTHOM JeATeNbHOCTH,
HABBIKAMH pa3pelieHns npodmem; CIIOCOBHOCTD M TOTOBHOCTD K CAMOCTOATEILHOMY TOHCKY METO-
OB pelIeHus IPaKTHYECKUX 3a/1ad, IpUMEHEHHIO Pa3IMYHbIX MCTOZOB [IO3HAHUA,
- TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOATETbHOM HH¢opmauH0HHo-noznaBaTenbuoii JesSTeNnbHO-
CTH, BKTIOYas yMEHHE OPHEHTHPOBATBHCA B pa3NHYHBIX HCTOYHHKAX pH(pOpMAalHH, KPATAIECKH
OlleHHBATh ¥ HHTEPIPETHPOBATE MH(pOPMAIIHIO, TIOTYIaeMyI0 U3 PasHbIX HMCTOYHUKOB,
- BJIaJicHHE S3BIKOBBIMH CPEICTBAMH: YMECHHE SCHO, JIOFMYHO W TOYHO W3J1araTh CBOIO TOUKY 3pe-
HUS, HCTIONB30BaTh /IEKBATHBIE A3BIKOBBIC Cpe/CTBa;
- pBajeHWe HABHIKAMH II03HABATEIIBHOU pediexcun Kak OCO3HAHHA COBepIIaeMbIX AEHCTBAH H
MBICITHTEIBHBIX TPOLECCOB, HX Pe3yJbTaToB 1 OCHOBAHHI, TPAHMI] CBOETO 3HAHMSA M HE3HAHUS, HO-
BBIX TIO3HABATEIBHBIX 3a1a4 ¥ CPEeAcTB I UX IOCTHIKEHHS,
- IeNeyCTPEMIIEHHOCTD B MOUCKaX 1 MIPUHSTAN PEIICHHH, cO0Gpa3UTETBHOCT H HHTYHIHA, pasBH-
TOCTH MPOCTPAHCTBEHHBIX TIpe/ICTaBJICHHI; CTIOCOOHOCTR BOCTIPHHAMATH KPacoTy W rapMOHHIO MH-
pa,

npeoMemHbIX:
- c(opMHPOBAHHOCTE TIpeCTaBIeH I 0 MaTeMATHKE KaK YacTH MHPOBOi KyJIbTyphl H MECTE Mate-
MATHKHA B COBPEMEHHOW IHBHITH3AINH, crioco6ax OMMCAHMs SBICHHH pealbHOro MHpa Ha MaTema-
THYECKOM S3BIKE;
- c(hOopMHPOBAHHOCTD IpeJCTaBICHA 0 MaTEMATHHECKAX [OHATHAX KaK BOKHEHIIMX MaTeMaTHdC-
CKMX MOJENSX, MO3BOJSIONIAX OIMCHIBATH H H3yHaTh pasHble TIPOLECCHI U SBICHH, NOHUMaHue
BO3MOKHOCTH aKCHOMATHUYECKOTO OCTPOCHHUA MaTeMaTHUeCKHUX TEOPUH;
- BlIaZieHHe METOIaMHU JI0Ka3aTelbCTB U arOpUTMOB peleHus, yMeHHe UX PAMCHATD, IPOBOJIUTE
JOKa3aTelIbHbIe PACCYXK/CHHUS B XO/I¢ PeIICHHA 3aja4,
- BjajieHue CTAHIApPTHEIMH IPHEMaMH PeIICHHA palMOHAIBHBIX ¥ HPPAlHOHATBHBIX, MI0Ka3aTellb-
HBIX, CTETIEHHBIX, TPHIOHOMETPAHCCKHUX ypaBHEHH} W HEPABEHCTB, HX CHCTEM, MCIIOJIb30BaHHE I'0-
TOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM HHCIIE UL [IOMCKA ITYTH PELICHHs I HIUTFOCTPaIHy perie-
HUA ypaBHEHHUH ¥ HEPABCHCTB,
- chopMHPOBAHHOCTD npejcTaBiIeHnii 00 OCHOBHBIX [OHSTHSX MATEMAaTHYeCKOro aHammsa H HX
CBOJCTBAX, BIAJICHUE YMEHHEM XapakTepu3oBarh roseieHue (YHKIHIA, HCTIOJIB30BAHUE MOTyHCH=
HEIX 3HAHMI VIS OTMCAHHS ¥ aHAN32a pealbHbIX 3aBHCHMOCTEH;
- BraJeHHe OCHOBHBIMH MOHSATHSMH O IIOCKHUX H [IPOCTPAHCTBEHHBIX F€OMETPHHCCKIX durypax,
X OCHOBHBIX CBOMCTBaX; COPMHPOBAHHOCTE YMEHHU pacro3HaBaTh T€OMETPHICCKUC (burypsl Ha
yepTexKax, MOJIENAX U B PEAIbHOM MHPE; npUMEHEHHE H3yUEHHBIX CBOMCTB reoMeTpHUIecKux Guryp
¥ opMyJ1 [Tl PEMICHMSA TEOMETPUHIECKIX 33124 ¥ 3a/1a4 ¢ IPAKTHYECKHM COJICPKAHHEM,
- ¢c(popMHPOBaHHOCTE Tpe/CTaBIeHHi 0 mpoueccax u JBITEHUSX, UMEIONIMX BEPOATHOCTHBIH XapaK-
Tep, CTAaTHCTHYECKHX 3aKOHOMEPHOCTSIX B PealbHOM MHDEC, OCHOBHBIX MOHSATHAX 3JIEMEHTapHOH



TEOPHH BEPOSTHOCTEH; YMEHH HAXOXUTh H OICHHBATh BEPOATHOCTH HACTYIUICHHS COOBITHI B IIPO-
CTEHIIMX MPaKTHYECKUX CHTYAIHsAX H OCHOBHbIE XapaKTEPHCTHKH CITyqaHHbIX BETHIHH;
- BIIaJIeHHe HABBIKAMH MCIIOJIb30BAHHS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM IpH PEIICHHHA 3a/at.

JHYHOCTHBIX Pe3y/IbTATOB 0CBOEHHS NPOrPaMMBbl BOCIIHTAHHS:
JIP 4. TTposBisoiuii ¥ JAeMOHCTPHPYIOLIHI YBKEHUE K JIOAAM TPY/a, OCO3HAIOIMHH LEHHOCTE
cobeTBenHoro Tpyaa. Crpemsmuiicst K GOPMHPOBAHHUIO B CETEBOMH cpeie TMIHOCTHO U npodeccuo-
HaIBHOTO KOHCTPYKTHBHOTO «IH(POBOTO Criesian.
JIP 7. Oco3Haronyii MpHOPHTETHYIO IEHHOCTh TMYHOCTH 4eI0BEKa, yBa)KaloLUi COOCTBEHHYIO U
qyXYyI0 YHHKAJIBHOCTh B Pa3IMYHBIX CHTYaIHsAX, BO BCEX dopmax u BHIAX AEATEIHHOCTH.
JIP 14. IIpuoGperenne 06y4aroMMCs HaBBIKA OLEHKH HH(OPMAITUH B nudpoBoii cpene, ee A0CTo-
BEpPHOCTB, CIOCOOHOCTH CTPOHTH JIOTHYECKHE YMO3AKIIOYCHHS HA OCHOBAHHH HOCTYIAKoMmeH HH-
(dbopmanuy u JaHHBIX.



TEMATHYECKOE INTAHUPOBAHUE
ITpu peanu3aiuy CoAePIKaHUA o6meo6pasoBaTebHOM yueOHOH THCIIUILTHHEL [1J1.01 Maremaruka:
anrebpa M Hadana MaTeMaTHYECKOTo aHalu3a; reOMETpHs B npexenax ocsoenus ITTICC3 na Gaze
ocHOBHOro 00mmero o6pazoBaHus ¢ OJIYIEHHEM CPETHErO o61mero 06pa3oBaHus MaKCHMATbHAA
ydqeGHast Harpy3Ka 00y4aroIHXCsl COCTABIIACT: 10 cnenuansrocta CITO 40.02.02 TIpaBooxpanu-
TenbHAs AeSTeBHOCTS - 347 dacoB. M3 HUX ayIMTOpHAs (o6s3aTenbHAS) HATpy3ka 00yHAIOIIMXCS,
BKITIOYAs IPAKTHYECKHe 3aHATHA — 234 Jaca; BHEAyUTOPHAA camocTosTenbHas pabora CTYIEHTOB
- 113 gacos.

TemaTu4ecKH NJIAH

Ne HaumeHoBaHHE TEM Kosu4ecTBO YacoB
KonuvecTBO ayanTop-
HBIX YACOB NPH 04HO
dopme obyueHus
Makeu CamocTosi-
Ma/ibHas TeabHAsA
HArpysKa B T.4. — pabora
BCETrO npaKTH4e-
CKHX
3aHATHI
Beenenne 2 2
Pasnen 1. Anre6pa 150 92 48 43 |
1;1 PassuTHe NMOHATHSA O YHCTIE 14 12 8 3
1.2 OCHOBBI TPUTOHOMETPUH 34 20 10 10
1.3 KOpHH, CTETNIEHH, 1 IOrapHpMEl 50 26 10 10
1.4 DyHKUMH 1 rpaduKn 32 18 10 10
1.5 VpaBHEHHUs M HEPABEHCTBA 20 16 10 10
Pasnen 2. Hauanma  maTemaTH4e- 64 44 20 )
CKOT0 aHaIu3a
2.1 [MocneaoBaTe/bHOCTH 20 14 8 10
2.2 TITpou3BojHas 24 18 10 6
23 IlepeooOpa3Has W HHTErpal 20 12 2 6
Pasnen 3. Kcmﬁuuampnm‘]‘, CTATHCTH- 60 40 16 20
Ka M TeopHsi BepOATHOCTEH
3.1 KomOMHATOPUKH 30 20 6 10
32 DieMeHThI TEOPHH BEPOATHOCTEN M Ma- 30 20 10 10
TeMaTu4eckol CTaTHCTHKH
Pasnen 4. TeomeTpus 71 58 24 28
4.1 KoopauHaThl i BEKTOPbI 14 20 - 5
4.2 TpsAMble | IIIOCKOCTH B MPOCTPAHCTES 20 20 10 8
4.3 MHOrorpaHHMKHM 1 KpyTible Teja 37 18 10 15
Htoro 347 234 108 113




COJIEP’)KAHUE YYEBHOUN TUCIUIIJIMHBI

BBE/IEHUE
Maremarnka B HayKe, TEXHHKE, SKOHOMHUKE, MHPOPMAIIHOHHBIX TEXHOIOTHAX M MpaKTHte-
cKoii nestenpHOCTH. Llem 1 3a7a4u u3ydeHus MaTeMaTHKH IPH OCBOCHHH CHICIHAILHOCTH CIIO.
AJITEBPA
PazsuTHe NOHATHS 0 YHC]IE
Llensle W pauMoHaNbHBIC uMcia. JIeHCTBHTENbHBIC THCIIA. [TpuOnuKeHHbIE BBIYUCICHHA.
KomMriiekcHbIe Yucia.

OCHOBBI TPHT'OHOMETPUHA
OcHoBHBIE OHATHS

PammanHas Mepa yria. BpamarenpbHOE IBHIKCHHE. CuHyc, KOCHHYC, TAH[CHC M KOTAHICHC

qHclia.
OcHOBHBIE TPHIOHOMETPHYECKHE TOKIECTBA

dopmyinsl npuBeaeHus. POPMYIIBI CI0XKEHA. dopmysl yaBoeHHs GopMyITsl IOJI0- BAHHOIO

yria.
IpeoGpa3oBaHHs MPOCTEHIHX TPHIOHOMETPHECKHIX BbIpaKeHHH

[Tpeo6pazoBaHue CyMMBI TPHIOHOMETPHYCCKUX yHKIHI B IPOM3BEICHIE U IIPOU3BEACHUS B

cyMMY. Boipasicenue mpuzoHomMempuieckux yHKyull yepe3 Man2eHc NOI06UHHO20 apZyMeHma.
TpuronomeTpuyecKne ypaBHeHHS U HEPABEHCTBA

[IpocTeiiiue TPUTOHOMETPHUHECKHUE YPABHCHHA. Ipocmeiiwue mpueoHoMempuseckue Hepa-
BeHCMEA.

O0paTHble TPHIOHOMETPHYECKHE yHKuHH. ADKCHHYC, QDKKOCHHYC, aDKTaHI€HC.

Ilpakmuueckue 3aHANMUA.

PajmaHHBI METO H3MEPEHHs YITIOB BpalICHUA U CBA3b C rpamycHOi MEpOii.

OCHOBHBIE TPHTOHOMETPHUYECKHE TOXKIECTRA, GOpMyJIBI CIIOKEHHS, YABOCHHUS, npeobpa3oBa-
HHE CyMMbl TPUTOHOMETPUYECKHX (QYHKITHH B IIPOU3BE/ICHHE, npeoOpa3oBaHue IPOU3BEICHHUS TPU-
roHoMeTprueckux QyHKIHi B cymmy. IIpocreiimme TPUTOHOMETPUHCCKIE ypaBHeHHs ¥ HepaBeH-
CTBA.

OGpaTHBIE TPUTOHOMETPHYECKUE (PYHKIIMH: apKCHHYC, aPKKOCHHYC, apKTaHI'eHC.

KOPHU, CTEIIEHH U JIOTAPU®MbI

Kopuu u crenenn. KopHy HaTypalbHOH CTEICHH M3 YHCIIA H HX cpoiicTBa. CTeneHu ¢ paru-
OHAILHBIMI [IOKA3aTeN MK, X cBoiicTBa. CTeNeHH ¢ NeHCTBUTEIBHBIME MOKA3aTEIIMH. Csoticmea
cmeneHu ¢ 0elicmeumenbHblM NOKA3amenem.

Jlorapugm. Jlorapudm uucaa. OCHOBHOE norapudMHIECKOe TOXKAECTBO. [IeCATHUHBIE H
HarypassHble norapudMel. [Tpauia 1eiicTBHH C norapudmamu. Ilepexo K HOBOMY OCHOBAHHIO.

[peoGpasopanne anareGpanuecKuX BbIPAKEHHI. [Ipeobpa3oBaHKE palOHATBHBIX, HPpa-
[IMOHATBHBIX CTETIEHHBIX, TOKA3aTebHBIX H JIOTapuPMUIECKIX BEIpaKEHUH.

Ilpakmuueckue 3aHAMUA.

Apudmerndeckue JeACTBUs HAJl YHCIAMH, HAXOXKICHUE npuOIMKEHHBIX 3HAYCHHA BEIHYHH
¥ TIOrpenIHocTell BBIYUCICHHH (aOCOMOTHOH 1 OTHOCUTENbHOI), CPaBHEHHE YMC/IOBBIX BBIpaXe-
HUI.

BhuncIieHne U CpaBHEeHHEe KOpHeil. BbillolHeHHe pacieToB ¢ pauKaIaMy.

PeleHie HppalMOHATBHBIX ypaBHeHui. Haxoxienue 3HAYeHHH cTeneHel ¢ paloOHaTbHbIMH
nokaszatensmu. CpaBHenue creneneif. [IpeobpasoBanus BHIPXKEHHH, COflepKaliX cTeneHu. Pe-
[IIeHUE TI0KA3aTeIBHBIX YPABHEHHUI.

Pemenne npHKIaIHEIX 3a/1a4.

Haxoxenue 3HadeHui jorapudma 1o npou3BoIbHOMY OCHOBaHHIO. ITepexon OT OAHOTO OC-
HOBaHHS K ApyroMy. BEIuuciieHHe ¥ CPaBHEHHE norapu¢moB. JlorapumMupoBaHUEe B MOTEHIHPO-
BaHHe BBIPAKEHUH,



[TpuGmiKeHHbIe BEIMHC/ICHHS H PEIIEHHS IPHKIA/HBIX 3a1ad4.
Pemenye norapupMUUECKHX yPaBHEHHH.

OYHKIIAN, IX CBOIICTBA U TPA®UKH

®ynkuun. O671aCTh ONMPENCICHI 1 MHOYECTBO 3HadeHHil; rpaduK QYHKIMH, TOCTPOCHHE
rpaduKkoB (yHKIUH, 33/[@HHBIX pa3TUYHBIME CTIOCOOaMH.

CaoiicrBa pynkuuu. MOHOTOHHOCTb, YETHOCTD, HEe4YeTHOCTh, OrPaHWYEHHOCTD, MEPHONY-
HOCTH. ITpOMEXNYTKH BO3pacTaHus 1 yOBIBaHMS, HAUOONIBIIEE 1 HauMeHbllIee 3Ha9eH s, TOUKH 3KC-
tpemyma. ['padueckas HHTEPIIPETALIS. [TpumMeph! GyHKIHOHATBHBIX 3aBHCHMOCTEH B peallbHbIX
mpolieccax U sIBJICHHSAX. ApudmeTHyecKue oneparun Haj dynxuusamu. CroxHas ynKuus (KOMIIO-
suims). [lonsimue o HenpepeieHOCMU pyHKyuU.

Oo6paTHble (yHKIHM. O6racmes onpedenenus u obnacmeo snauenuti 06pamnoll QYHKYUU.
Tpaghux o6pamuoil yHKyuu.

CreneHHble, MOKA3ATE/ILHDIE, jgorapuMuUecKHe TPUrOHOMETPHYECKHE byHKIHH.
OGpaTHbIE TPHIOHOMETPHECKHE pyHKUHHA

Onpenenenns GyHKIHH, HX cBoiicTBa U rpaduKH.

[IpeobpazoBaHus rpaduKoB. [lapauiesbHbIH [epeHOC, CHMMETPHA OTHOCHTEIIBHO OCEH KOOP-
JMHAT ¥ CHMMETpPHs OTHOCHTEJIBHO Hadana KOOpJAHHaT, CHMMETpPHS OTHOCHTE/TBHO IPAMOH Y = X,
pacTsUKCHHE U CKATHE BAOMD oceif KoopAMHAT.

IMpaxmuuecKue 3aHAMUA.

TIpuMepb! 3aBUCHMOCTEH MEXKIY [epeMeHHBIMA B PEaIbHBIX MpOIEccax 13 CMEXKHBIX IUCIH-
wmH, Onpejenenue (yHKIHH. [TocTpoeHHE U YTECHHE rpaduKoB (YHKIHH. WUccrenosanue QyHK-
muu. CeoiicTBa JTMHEHHOH, KBaIpATUIHOH, KyCOYHO-THHEHHOH H npoGHO- THHEHHOH GbYHKIMHA.
HenpephiBHBIE U TIEPHOJNICCKHAE dyuxnuu. CpoficTsa H rpaduKy CHHyca, KOCHHYCa, TaHreHea %
xoTtanrenca. O6parHbie QYHKIUH ¥ UX rpapuku. OOparHbIe TPUrOHOMETPHIECKHIE dynxuun. [Ipe-
oGpaszoBanus rpaduka dyukuun. ['apMOHHYECKUE konebanus. IIpuknaaHeie 3a1a49u. [Toxa3areb-
Hple, JorapudMIIecKue, TPUrOHOMETPHHUECKHE ypaBHEHHs ¥ HEPaBEHCTBA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

MocaenosareabnocT. CriocoOb! 3ajanus H cBOiicTBAa YHCIIOBBIX oCNe0BaTeNbHOCTEH.
[TonsiTHe O TPEJENe MOC/IeN0BaTeIbHOCTH. CymiecTBOBaHKE MpEea MOHOTOHHOM OrpaHMYeHHOH
nocnenosarensHocTH. CyMMHpOBaHHE nocieoBaTenbHOCTeH. becKOHEIHO y6pIBaolas reomMer-
puuecKas IPOrpeccHs U e¢ CyMMa.

Ipoussoanas. Ilomarue o MpOU3BOHON (GYHKIHH, €€ reoMeTpUYECKHH H uznuecknit
CMBICHI. Y paBHEHHE kacaTenpHOM K rpaguky QyHKIHH. [Ipou3BOHBIE CYMMBI, PasHOCTH, IIpOU3Be-
JleHus, YacTHbIe. [IpOM3BOIHEIE OCHOBHBIX 3memenTapHbIX Qynkumit. [IpuMeHeHHE TIPOU3BOIHOMN K
JiccieIoBaHNI0 (GYHKIHUA U MOCTPOCHHMIO rpadukoB. [Ipon3BOIHEIC 06paTHOM (QYHKIHH K KOMIIO-
UK QYHKIUH.

[IpuMepbl MCTONB30BAHHS [POM3BOHOM Ul HAXOXKACHUA HAWTydIIero pelieHus B MpH-
KIaNHBIX 3a7auax. Bropas mpon3BoiHasd, €€ reoMeTpayecKuii U (u3MuecKuil CMBICI. HaxoxzaeHue
CKOPOCTH JUISl poriecca, 3a1aHHoro (opmyI0ii ¥ rPaQHKOM.

[lepBoofpa3nasi ¥ MHTErpa. [IpuMeHeHue OTpE/e]eHHOro HHTerpaia I HAXOXKJIEHHUS
[UIOmAN¥ KPHBOJTMHEHHOH TpameliH. dopmyna HeroTona—Jleii6uuna. ITpuMeps! MPAMCHEHIA
yHTerpasa B Gu3uKe U reOMETPUH.

ITpakmuuecKkue 3aHAMUA.

UpcsioBas IOCNEI0BATEIbHOCTD, cr10coBHI ee 3aaHus, BHIYUCICHHS WICHOB IOCJIEI0BATEINb-
pocta. TIpesien noce0BaTe/IbHOCTH. BeckoHe4HO yOBIBarOIas reoMeTpraHeckad IIPOTPECCHSL.

ITpou3BoaHAs: MEXaHMUECKHH 1 TeOMETPHYECKUH CMBICTT IPOU3BOIHOM.

YpaBHeHHe KacaTelbHOH B o6em Buze. [Ipasiia u GOpMYIIBI muddeperpoBans, TadIH-
1[a TPOM3BOHBIX JIEMEHTAPHBIX dynximit. Mccnenoatue QyHKIHM C TOMOMIBIO TIPOM3BOIHOM.
HaxoxaeHne HanboIbIIero, HAMMEHBIIETO 3gaueHHs ¥ SKCTpeMalIbHbIX 3gadeHui QyHKIUH.
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WUnrerpan u nepBoobpasnasd. Teopema Herorona—JIeiibuuna. Ilpumenenne HHTErpana K Bel-
YUC/IEHHIO (PM3MUYECKHX BETHUUH M IUIOIIA/ICH.

YPABHEHUS 1 HEPABEHCTBA

VpaBHeHHsl H CHCTeMbI YPABHEHMUIl. PanmoHaIbHBIE, HPpPALMOHAIBHBIC, TOKA3aTC/IBHBIC U
TPUTOHOMETPHYECKHE YPABHEHUS X CHCTCMBL.

PaBHOCHJIBHOCTH YPABHEHHUH, HEPABEHCTB, CHCTEM.

OCHOBHBIE TIPHEMBI HX peIIeHHs (Pa3/oKeHHe Ha MHOKHTEIH, BBe/IcHHE HOBBIX HEHM3BECT-
HBIX, TI0JICTAHOBKA, rpadidecKkuii MeTox).

Hepasencrsa. PaluoHaibHbIE, HPPAlOHAIBHBIC, oKa3zaTelnbHblE ¥ TPUTOHOMETpUYECKHE
HepaseHcTBa. OCHOBHBIE PHEMBI HX PEIICHHUS.

Hcnob30Banue CBOICTB H Ipa@HKoOB ¢yskuuii npu pemeHun ypaBHeHHil ¥ Hepa-
BeHceTB. MeTosl MHTepBaioB. M300paxxeHue Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA peleHuH
ypaBHEHHH 1 HEPABEHCTB C ABYMsl IEPEMCHHBIMA 1 HX CHCTEM.

Ipukaagabie 321294

TIprMeHeHHe MAaTEMATHIECKHX METO/IOB UL PEIICHUA cojlepkaTeNbHBIX 3a/1a4 U3 pasTiIHbIX
obGacTeil HayKH U IPAKTHKH.

WuTepnperalys pe3yjibTara, y4eT peanbHbX OrpaHUYeHHH.

ITpakmuueckue 3aHAMUA.

Kopuu ypaBHeHHH. PaBHOCHJIBHOCTD ypasnenuii. [IpeobpasoBanue ypaBHeHHH. OCHOBHBIE
TpUeMBl PellleHHs ypaBHeHHil. Pelenne CHeTeM ypaBHeHui. VCOB30BaHME CBOHCTB H rpaMKoB
yHKumil I perIeHIs ypaBHEHHH U HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPHAA BEPOSITHOCTEM
JieMeHThl KOMOHHATOPHKH

OCHOBHBIC TIOHATHS KOMOMHATOPHKH. 3ajadqy Ha MOACHET Hucia pasMeIeHHH, IepecTaH0-
BOK, coueTaHuil. Pemenue 3anad Ha nepeGop BapuantoB. dopmyna 6unoma Herorona. CoicTBa
GHHOMHHATBHBIX K03(duiueHToB. TpeyroibHuK [Tackans.

J1eMeHThI TeOPHUH BePOSATHOCTEH

Co0bITHE, BEPOSTHOCTH COOBITHS, CTIOKEHHE H yMHOJXKEHHUE BeposTHocTel. [loHATHE O HE3a-
BHCHMOCTH COOBITHIL. JlMcKpeTHas CilyqaifHas BEMYHHA, 3aKOH ee pacrpezieieHus. THCIOBBIC Xa-
paKTePUCTHKY JUCKPETHOH cnydaitsoii BeyuHEL [IoHATHE O 3aKOHE OONBIIHUX YHCEIL.

JreMeHThI MATEMATHYECKOH CTATHCTHKH

IIpeicTaBieHue AaHHBIX (TaGnuLBl, JMarpaMMBbl, rpauKy), TeHepaIbHas COBOKYITHOCTD, BBI-
Gopxka, cpefiHee apuMETHIECKOE, MEHAHA. IMousiTie O 3a1a4ax MaTeMaTHIECKOH CTATHCTHKH.

Pemerne MpaKTHYECKHX 3a/1a4 ¢ IPHMCHEHUEM BEPOATHOCTHBIX METOJIOB.

Ipakmuueckue 3aHAMUA.

Wctopust pa3BUTHS KOMOWHATOPHKH, TEOPHH BepOSTHOCTell ¥ CTATHCTHKH M HX pOJb B pas-
JIMYHBIX cdepax YeNoBeYeCKO KU3HEALATEIbHOCTH. [IpaBuia KOMOHHATOPHKH. Perme- HUE KOM-
GuHATOpHBIX 3ajady. Pasvernenus, coUeTaHHs: 1 repecTaHOBKU. BHHOM HpiOTOHA B TPEYTOJBHUK
[Tackans. [IpuknaaHbie 3a1a9H.

Ktaccrueckoe onpejienenue BEpoATHOCTH, CBOiiCTBA BEpOATHOCTEH, TeOpeMa O CyMME BEpO-
grHOCTEll. Boruncienne sepostHocTei. TIpukia HbIe 3a/atH. IIpeacTaBlIeHHE YMCIIO- BHIX HAHHDIX.
TpuKiagHble 3a/1a4H.

TEOMETPUSI
IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE
B3auMHOE PacIoIoKeHHue JBYX MPAMBIX B npocrtpanctse. [lapanienbHOCTh npsSIMO# ¥ TLJI0C-
xoctH. TlapamienbHOCTh IOCKOCTEH. [TeprieH UKy ISIPHOCTD psIMOH ¥ TLTOCKOCTH. [TepnenauKy-
JIAp M HAKJIOHHAs. YTOJ MEXIY IpSIMOii U TUIOCKOCTBIO. JIByrpaHHbIA yroji. YTol MeXy IIOCKOo-
cramu. TleprneHKyIsSpHOCTb BYX ILIOCKOCTEM.
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['eomeTpuyveckue Mpeodpa3oBaHus POCTPAHCTBA: MapayUIeIbHBI MEPEHOC, CHMMETPHS OT-
HOCHTEJIEHO TIIOCKOCTH.

[NapantensHoe npoexTuposanue. [Lomans opToroHansHo# npoekuyn. M3obpaxkenue mpo-
CTPAaHCTBEHHBIX (UTYD.

MHororpaHHHKH

Bepumubl, pebpa, rpaHd MHOTOrpaHHHKa. PasBepTka. MHororpaHHbie yribl. BeImykibie
MHororpaHaukH. Teopema Diinepa.

Ipu3ma. [psmas u HaknoHHas npusma. [IpaBuibHas mpu3Ma. Mapawenenunen. Ky6.

IMupamua. [IpaBribHas nupamMuza. Y cedeHHas IMpaMu/a. Tetpasnp.

CummeTpuH B KyOe, B mapajuiesienuie/ie, B IpU3Me U IHpaMH/ie.

Ceuyenus KyOa, IpU3MBI ¥ IHPAMUIBL.

IpescTaBieHne 0 NPABHIBHBIX MHOTOrPaHHHKAX (TETpaszpe, Ky0Oe, OKTas3Ipe, JAOJAeKasape u
HKOCA’IPE).

Tena 1 NOBEPXHOCTH BpALleHUSA

[umueap u koHyc. YcedeHHbIH KoHyc. OcHOBaHHE, BBICOTA, GoxoBas IOBEPXHOCTB, 0Opasy-
forasi, pa3epTka. OCeBble CEUeHUs ¥ CEUEHHs, TapajlIeIbHbIE OCHOBAHHIO.

Ilap u chepa, ux cedenus. KacarenbHas MIOCKOCTD K chepe.

H3mepeHusi B reOMeTpHH
O6mneM 1 ero u3meperue. MuterpansHas Gopmyria odbeMa.
dopmysl 06beMa Kyda, MPSIMOYTOIBHOTO NapajlieNenuie1a, TPU3MBL, muuHapa. @opMysl
o6bpema mupamMuibl B KoHyca. PopMyibl IUIOIAIH IIOBEPXHOCTEH LHIHH/Pa B KOHyca. DopMyIisl
o6beMa 1apa | iomann cepsl.
[Tomo6ue Ten. OTHOIEHUS TUIOMAIEH roBepxHocTell B 00HEMOB MMOTOOHBIX TEIl.

KoopanHaThbl H BEKTOPBI

[IpsiMoyrosibHasi (JekapToBa) CHCTeMa KOOPMHAT B IPOCTPAHCTBE. dopMmyia pacCTOSHUS
MeXCTy JBYMsl TOUKaMH. YpaBHEHHs ChepEl, MI0CKOCTH U pSIMOIA.

BexTopsl. Mozysib BekTOpa. PaBeHCTBO BEKTOPOB. CoxeHre BEKTOPOB. ¥ MHOXKEHHE BEKTO-
pa Ha yncio. Pasnoxenne BeKTOpa 110 HAINpPaBICHHUAM. Vron Mexay AByMs BekTopamu. IIpoexmus
BexTopa Ha ock. Koop/mHatel Bekropa. CKalsipHOe NpOU3BEACHHC BEKTOPOB.

Vcronp3oBadie KOOPAMHAT M BEKTOPOB IPH PEIICHUH MAaTEMaTHIECKHUX M MPHKIATHBIX 33-
nad.

IIpakmuuecKue 3aHAmMuUA

[Ipu3HaKy B3aUMHOTO PACTIOIOKEHHS TPSIMBIX. Vron Mexay npsaMbiMH. B3auMHOe pacrosio-
JKeHHe MPAMBIX ¥ 1iockoctell. [lepneHuKyap 0 HaKIOHHAA K ITIOCKOCTH. Vron MexIy NpIMOi U
TI0cKocThI0. TeOpeMBI 0 B3aUMHOM PACTIONOKEHHH MPAMO# U IUIOCKOCTH. Teopema o Tpex nep-
MEeHUKYISpax.

IIpu3HaKy U CBOWCTBA MapaIebHbIX 1 NEPICHINKYIAPHBIX IJIOCKOCTEH.

PaccTosiHie OT TOUKH 0 TUIOCKOCTH, OT MPSMOI JI0 TIIOCKOCTH, PaCCTOSAHHE MEKIY ILIOCKO-
CTAMHU, MEXLY CKPEIUBAIOIMMHUCS MPAMBIMH, MEXKIY MPOU3BOJIBLHBIMH ¢urypamu B pOCTPaHCTBE.

[lapariebHOE POCKTHPOBAHAE U €rO CBOMCTBA. Teopema O IUIONIAM OPTOrOHANBHOH MPO-
eKIIMM MHOTOYTOJbHAKA. B3auMHOE PacIioioKeHHe PpOCTPaHCTBEHHBIX buryp.

PasnuuHbIe BBl MHOTOrpaHHUKOB. VX u3oOpaxenus. Cedenus, pa3sBepTKH MHOTOTpaHHH-
xoB. [lomans NOBEPXHOCTH. BHIbI CUMMETpHH B IPOCTPaHCTBE. CumMmeTpus Tell BpalICHUS H
MHOTOrpaHHHUKOB. BEIdpC/IeHne TLIomael 1 005eMOB.

Bexropsl. JleiictBus ¢ BekTopamu. [lekapToBa CHCTEMa KOOP/IMHAT B IIPOCTPaHCTBE.

VpaBHeHHE OKPYKHOCTH, C(Eepbl, IIOCKOCTH. PaccrosiHEe MeXay Toukamu. JIeHcTBrs ¢ BEK-
Topamu, 3aaHHBIME KoopauHaTaMu. CKalApHOE MPOM3BE/ICHAC BEKTOPOB. BeKTOpHOE ypaBHEHHE
npsIMOil M TUIOCKOCTH. VicTonb30BaHue BEKTOPOB NPH N0KA3ATEILCTBE TEopeM CTEPEOMETPUH.
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15t BHeayIUTOPHbIX 3aHSATHI CTy/JIEHTaM Hapsiily C PeNICHHEM 3a/aY H BBINOIHEHHUS MPaKTH-
YeCKHX 3a/aHMH MOYKHO IIPEUIOXKHUTH TEMBI HCCIIEI0BATENbCKHX U pedepaTHBHBIX paboT, B KOTO-
PBIX BMECTO CepHil OTJCIBHBIX MEIKHX 3a1a9 U yIpaXHEHHH MPEeUIararoTCs CIOXKETHBIC 3a/aHis,
TpebyromHe JUTHTEBHOM paboTBl B paMKax OIHOH MaTeMATHYECKOH CHTyaluu. DTH TEMBI MOTYT
6BITh KAK MHIMBHLYATbHBIME 3aJaHUSMHA, TaK H IPYTIOBBIMH JUIA COBMECTHOTO BBIIOJHEHHS HC-
ClleJOBaHMS.

ITpumeprvie memol pedpepamos (00K1a006), UCCNEO08AMENbCKUX NPOEKNIOE
HenpepsIBHBIE IPOOH.

TIpyMeHeHHE CIIOKHBIX POLEHTOB B SKOHOMHHUECKAX pacyerax.
TNapayutenbHOE IMPOEKTUPOBAHHE.

Cpe/Hue 3HAYECHUA U X IPUMCHEHHE B CTATHCTHKE.

BexTopHOE 3a[[aHie IPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
CJ1o’KeHHe TApMOHMYECKUX KOJIeOaHHH.

'papuueckoe pelieHne ypaBHeH i 1 HEPABEHCTB.

IIpaBUIBHbIE U TIOTYTIPABAIBHEIC MHOTOTPAHHUKH.

. KoHuueckue cedyeHHs U UX PUMEHEHHE B TEXHUKE.

10. Tloustre nubdepennuana 1 ero NpHUI0KEHH.

11. CxeMbl [IOBTOPHBIX HCIBITaHUH BepHYIUH.

12. UccneioBanie ypaBHEHHIT 1 HEPABCHCTB C ITapaMETPOM.

OIe0 AN Wy s L o
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XAPAKTEPHCTHKA OCHOBHbBIX BUJOB YYEBHOH JAESTEJIBHOCTH CTYAEH-

TOB

Copepaanne ody4eHus

XapakTepHCTHKA OCHOBHbBIX BHIOB €ATE/IbHOCTH CTYIeHTOB (Ha ypoBHe
yueGHbIX AelicTBHIT)

Beenenue

O3HAKOMJIEHHE C POJIbI0 MaTEMATHKH B HayKe, TEXHHKE, IKOHOMHKe, HHpopMa-
LIHOHHBIX TEXHOJOTHIX W NPaKTHYECKOH AeATENbHOCTH. (O3HaKOMIIEHHE C LENAMH
W 3a7a4aMM W3yHdeHHs MaTeMaTHKH MpH OCBOCHUH npodeccuit CI1O u cnenmanb-
nocteii CI10

AJITEBPA

PasepuTHE NOHATHA 0 YHCIIE

BrinonHeHne apudMeTHYecKHX JeHCTBHH Haja UCIaMH, coyeTas YCTHBIE H
michbMeHHble TpHeMbl. HaxoskaeHue npnOmHKeHHBIX 3Ha4YeHull BENHYMH M 10-
rpeiHocTell BbIYHCICHUH (aGCoMOTHOM ¥ OTHOCHTENIBHOM); CPaBHEHHE HHCIIO-
BBIX BhIpakeHuit. Haxoxnenne ommbOK B npeoOpa3oBaHUAX H BbIYMCIEHHAX
(OTHOCHTCA KO BCEM MyHKTaM nporpaMmbi)

Kopuu, cTenen, 1orapugme

O3HAKOMJICHNE C MOHSTHEM KOpHA N-if CTEneHy, CBOMCTBAMH Pajlukailos I npa-
BHIAMH CpaBHeHHs kopHeil. POpPMyIHpOBAHNME ONMpeNeCHHA KOPHA H CBOWCTB
kopHeil. BeruncneHue ¥ CpaBHEHUE KOpHEii, BBIMONHEHNE NPHKHAKA 3HAYCHHA
kopHsi. [TpeoOpasoBaHHe 4HUCIOBBIX H GYKBEHHBIX BBIDAXEHHIl, COmepKallnX
panvKkaibl. BeinoaHeHHe pacteToB no dopmynam, conepikalum paankanbl, 0Cy-
mecTBIAA HeoOX0IUMBIE MOJCTAHOBKH H npeoGpasopanus. OnpeeneH1e paBHO-
CHIBHOCTH BBIPOKEHMH ¢ paaukanamy. Pemenne MppalMOHANbHBIX YpaBHEHHIA.
O3HaKOMJIEHHe C MOHATHEM CTereHH ¢ JeHCTBUTENbHbIM MOKasaTe/IeM. Haxox-
NeHue 3HaYeHMil CTENeHH, UCIONb3Yysd NpH HeoOX0IMMOCTH HHCTPYMEHTANIbHBIC
cpelcTBa. 3alHchIBaHNE KOPHA N-ii CTENEHH B BHAC cTeneHyd ¢ ApoOHBIM MoKasa-
teneM U Hao6opoT. PopMyTHPOBAHHE CcBOCTB cTeneneil. Boluucnenue crenexed
C palHMOHATBHBIM TOKa3aTeNleM, BBIMOJIHEHHE MPUKMIKH 3Ha4YeHHA CTENeHH,
cpaBHEHHe CTeMNeHei. [peobpa3oBaHnie YUCIOBLIX H OYKBEHHBIX BBIPAKEHHI,
coleprKaliX CTeNeHH, NpUMEHSA cBoiicTBa. PellleHHe MOKa3aTeNIbHBIX YpaBHE-
upit. O3HAaKOMJIEHWe C TpHMEHEHWeM KopHel H cTerneHei MpH BEIYHCICHUH
CpelHHX, JeIeHUH OTpe3ka B «30/I0TOM CEHEHHUID. PemeHue NpUKIaIHBIX 3a/1aq
Ha CJIOJKHBIE MPOLEHTDI

IpeoGpasopanue anredpante-
CKHX BbIpA/KeHH

BoinonHeHye npeobpasoBanHil BopakeHNH, MPUMEHEHNC (opMyI1, CBA3AHHBIX CO
cBoficTBaMH CTeneHeii U norapudmos. Onpenenenne 061acTH AOMYCTHMBIX 3HA-
yenuit jorapudMHYECKOro BbIPAKEHHUA. Pemenue J0rapudMUHecKuX ypaBHeHHH

OCHOBbI TPUTOHOMETPHUH

OcHOBHbIE TOHATHS

M3yueHHe pajMaHHOrO METoAa M3MEpeHHA yIJloB BpalleHus M WX CBA3M C rpa-
nycHoil mepoit. W300paxenue yrios BpalleHHs Ha OKPY/KHOCTH, COOTHECEHHE
BeJIMUMHB! YIJIa C ero pacrosioxkeHuem. GopMyInpoBaHie ornpefieNieHnii TPUro-
HOMeTpHueckuX (pyHKIMI 7714 YIIIOB NOBOPOTA H OCTPBIX YIIIOB TIPAMOYTONBHOTO
Tpeyro/ibHHKa H 00bSACHEHNE UX B3aUMOCBASH

OcHOBHbIE TPHIOHOMETpH'E-
CKHe TO/KAECTBA

[TpuMeHeHHe OCHOBHBIX TPHUrOHOMETPHHECKHX TOKAECTB /s BBHIYHCIEHHA 3Ha-
YyeHHil TPUTOHOMETPHIECKUX dyHKLMI N0 OAHON U3 HHX

IpeoGpasoBanmns NPOCTEILINX
TPUrOHOMETPHYECKHX BbIpa-
JKEHHI

M3yueHne OCHOBHBIX (POPMYJI TPHIOHOMETPHH: dopMyIIbl CIOKEHUS, YABOCHNUS,
npeoGpa3oBaHis CyMMbl TPHTOHOMETPHYECKHX ¢yHKUHil B MPOM3BENCHHE H
MpOU3BEIeHHA B CyMMY W NPUMEHEHHE NPH BBLIUMC/IEHHH 3HAYEHHUA TPHIOHOMET-
PUMUECKOTO BHIPAKEHHS M YNPOLIEHHA €ro. O3HaKOMJIEHHE CO CBOHWCTBaMH CHM-
METpHU TOUEK HA eIHHWYHOH OKPYKHOCTH H NMPHMEHCHHE ux ans BeBosa Qop-
MYJT TPUBECHHUS

IMpocTeiime TPHTOHOMETPH-
yecKHe ypaBHeHHsl H HepABEH-
cTBa

Peurenue 10 (GopMysiaM ¥ TPHTOHOMETPUYECKOMY KpyTY npocTeiIINX TPHrOHO-
METPUUECKNX YpPaBHEHHIA. [pumeneHue o6IIMX METONOB PEIICHHA ypaBHEHUH
(npuBeneHUe K JHHEHHOMY, KBA/paTHOMY, METOJL PasNOKEHHA Ha MHOKHTEJIH,
3aMeHbl MePEeMEHHOI) TPH PEelleHHN TPUTOHOMETPHYECKHX ypaBHeHHil. YMeHHe
OTMeuaTh Ha Kpyre peleHHs NpocTeHIuX TPUrOHOMETPHYECKHUX HEPABEHCTR

ApKCHHYC, APKKOCHHYC, APK-
TaHTeHe YHeaa

O3HaKOMJIEHHE C OHATHEM OOPATHBIX TPHTOHOMETPHYECKUX (GyHKUMiA

W3yuenue onpeneneHuii apkcuHyca, apkKOCHHYyca, apkTaHreHca uucna, gopmy-
JMpOBaHKe MX, M300paKeHHE HA ¢/IMHUYHOH OKPYKHOCTH, MPHMEHEHNE MPH pe-
LIEHUN ypaBHEHMH

®YHKILIAN, UX CBOUCTBA U TPAOUKHA

®yukunu. [onsiTie 0 Henpe-
pLIBHOCTH (PYHKUMH

O3HAKOMJIEHHE C MOHATHEM MEpPeMEHHOH, NMprMepaMu 3aBHCHMOCTEH MEXIY
nepemeHHbIMH. O3HaKOMIJIEHHE C MOHATHEM rpaduka, onpesiesieHHe NPUHATIek-
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HocTH Touku rpaduky ¢pyHkumn. Onpesenenue no gopmyne npocrelieii 3aBu-
CHMOCTH, BiIa ee rpaduka. Boipakenue mo popmyne ONIHOiT mepeMeHHOM yepe3
apyrie. O3HakOMJIEHHE C ONpejeneHHeM ¢yHkuud, (GOpMyTHpPOBaHHE €TO.
Haxoxk 1eHne 06J1acTH onpeieseHus i 06/1acTH 3HaYeHHi PYHKUHH

Ceoiicrea pyuxuun. I'padue-
ckas uurepnperauus. [Ipume-

pbi GPYHKIHOHAIBHBIX 3ABHCH-

MocTeil B peajibHbIX Mpolieccax
U SIBJIEHHAX

O3HAKOMIEHHE ¢ MpUMepaMH (yHKLIHOHATBHBIX 3aBUCcHMOCTell B pealbHbIX MpO-
eccax M3 CMEKHBIX AMCUHMINH. O3HAKOMJICHHE C J0Ka3aTelbHBIMU paccyxie-
HHUAMH HEKOTOPBIX CBOHCTB uHeliHO ¥ KBaapaTHYHOM (YHKLH, MPOBEACHHE
HCC/IeI0BAHHS JIMHEHHOM, KyCOUHO-TTMHEHOM, ApoOHO-THHEHOH 1 KBaJApaTHi-
HOil (pyHKUMH, TOCTPOEHHE HX rpadukos. [locTpoeHne u HTCHHE rpaMKOB
¢dyukumii. Mccnenopanue ¢ynxuuu. CocTaBieHue BHIOB GyHKIMH M0 JaHHOMY
YCIOBHIO, PElIEHHE 3a/1ay HA SKCTPEMYM. BaimosHeHHe npeobpasosanuiil rpapu-
Ka (pyHKLMH

OGpaTHbie GyHKUNWN

W3yueHue MOHATHA 00paTHOH (YHKLMH, ONpPenCICHAE BILIa W TI0- CTPOEHHE rpa-
duxa o6paTHOH GyHKUMH, HAXOKICHHE €€ o6acTH onpeeneHus u 001acTH 3Ha-
qenuit. [TpuMenenne cBOMCTB (PyHKIMH NPH HCCCAOBaHHH ypaBHeHHil H petie-
HUW 3a1a4 Ha dxkeTpemMyM. O3HAKOMIIEHHE C MOHATHEM C/I0XKHON PYHKLMH

CreneHHble, MOKa3aTe/IbHbIE,
sorapupmuyecKkHe 0 TPHIoHO-
meTpHYecKHe QYHKIHH. 006-
paTHbIe TPUTOHOMETPHYECKHE
(GyHKIHH

Brrancienye 3Ha4eHnit GpyHKLMIt 10 3HAYCHMIO apryMeHTa. Onpexenesue noo-
JKeHMa TO4KM Ha rpaduke mo ee KoopaHHaTaM H Hao6opot. Mcnons3oBaHue
cBojicTB (yHKIWMH 11 CPABHEHHA snauenuit crenesedt u norapudmos. ITocTpoe-
Hue rpatMKoB CTENEeHHBIX norapudmudeckux QyHKuuH. Pelenye nokasareib-
HBIX M JOrapidMUHECKUX YpaBHEHHIT i HEPABEHCTB M0 H3BECTHLIM aIropUTMaM.
O3HaKOMJICHHE ¢ TIOHATHEM HeNpepbiBHOM nepuoaNYecKoit QyHKIIHH, hopmynu-
poBaHHe CBOICTB CHHYCA ¥ KOCHHYCA, MOCTPOCHHE HX rpaduxos. O3HaKOMJIEHHE
C TIOHATHEM FapMOHWYECKHX KoneOaHuil i MpUMepaMi rapMOHMICCKIX koneba-
Uit JUIS OMMCaHWA NPOLEccoB B (u3MKe W APYTHX ob6nacTax 3HaHWA. O3HAKOM-
JleHWe ¢ TIOHATHEM pa3pbIBHOI MepHOAWYecKOH (QYHKIHH, dopmynupoBaHue
CBOICTB TAHTEHCAa W KOTAHreHca, MOCTPOeHHE WX rpadukos. [IpnmeHenue
cBoifcTe (yHKUMIT A8 CPaBHEHHA 3HAYeHHIl TPUTOHOMETPUHECKHX dyHKIui,
peleHHs TPHrOHOMETPHUECKHX ypasrenwuii. [locTpoenne rpaduKkoB 0OpaTHBIX
TPUrOHOMETPHUECKUX QYHKUHH 1 OMPECeHHE no rpadukam uX cBOHCTB. Bbl-
nonHeHHe npeobpa3oBaHus rpaQuKos

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

TocnenoBaTelLHOCTH

O3HaKoM/IeHHE € MOHATHEM YHCIOBOH 0C/ e I0BaTeILHOCTH, crnocobamu ee 3a-
JanuA, BHUUCTEHUAMH ee uieHoB. O3HaKOMIeHHE C MOHATHEM TIpeJieNa rnocie-
noBaTenbHOCTH. O3HAKOMIIEHHE C BBIYUCIEHHEM CYMMBL 6eCKOHEUHOTO YHCII0BO-
ro psAja Ha MPUMEpE BBIYMCICHHUA CYMMBI GeckoHeuHo yObiBatoIIell reoMeTpHye-
ckoit nporpeccun. PelleHue 3a1a4 Ha NPUMEHEHIC dopMyIBl CYMMBI DECKOHEIHO
yObIBaoLIEi reoMeTpUYECKOH MPOrPeCCHH

Tpou3soaHas u ee NpUMeHe-
HIlE

O3HAKOMJICHNE C TMOHATHEM NpPOM3BOAHOH. M3ydenne H (opMynupoBaHHe €€
MeXaHHUECKOTO M FEOMETPHYECKOro CMBICHA, H3YUeHHE aNropuTMa BBEIYHCIIEHHA
TIPOM3BOIHOI Ha MPH- Mepe BHIYHCICHUA MTHOBEHHOI CKOPOCTH H YIJIOBOro Ko-
sdpuumenta kacarensHoil. CocTapnerue ypaBHeHMA KacaTeabHOI B oblIeM BH-
ne. Vesoenue npasun auddepeHIupoBaHus, TaGnMUBl MPOM3BOAHBIX 3JIEMEH-
TapHbIX (QYHKIMN, NPUMEHEHHE 1M mnddeperuupoBanusa QyHKIH, cOCTaBIe-
HUSL YPaBHEHMsS KacaTe/lbHOM. W3ydeHne TeopeM O CBS3H CBOWCTB (hYHKIHH H
MpOM3BOJIHOM, (OpMYIMpPOBKA HX. [MpoBeneHHe C MOMOLLBIO MpOM3BO/IHOMN HC-
cnenosanus QyHKLMHA, 3a- JaHHOM ¢dopmyoil. YCTaHOBIEHHE CBA3H CBOHCTB
dyHKIMM ¥ NPOM3BOJIHOM TIO MX rpadukam. [TpumeHeHUE TIPOM3BOIHOM LI pe-
IleHus 3agad HAa HAXOKIeHWe HAMOONBLIEro, HAMMEHBIUEro 3HAYCHUA u Ha
HAXOMKIEHHE SKCTPEMyMa

IMepBooGpa3Hasi H HHTErpaj

O3HAKOMIIEHHE C TMOHATHEM HHTErpaila u nepsooOpasHoit. M3yueHue npasuia
BhIUMC/ICHNA NepBo0Opa3HOii U TEOPEMBbI HploTona— JlefiGHuua. Pemenue 3ana4
Ha cBf3b nepBooOpa3HOi U ee MPOM3BOJHOMN, BBIMHCIIEHHE nepBoobpa3Hoil L
nauHoil pyHkumMu. Pelenne 3ajau Ha MPUMEHEHHE UHTErpana s BbIMHCICHUS
M3MECKHX BEIMYHH U IUIomane

YPABHEHMSI M HEPABEHCTBA

YpaBHeHHsl H CHCTEMBI ypaB-
nenuii HepapeHcTBa M cHCTe-
Mbl HEPaBEHCTB C ABYMsl nepe-
MeHHBIMH

O3HakoMIIeHHe C NPOCTEHIIMMA CBEICHHAMHA O KOPHAX anrebpaudecKHx ypaBHE-
HMii, MOHATHAMU MCCICN0BAHHA ypaBHEHMIT H CHCTEM ypaBHeHuit. M3yuenue
TEOPHM PABHOCHILHOCTH YPABHEHHIT U €€ MPUMEHEHHA. IToBTOpEHHE 3aMUCH Pe-
leHHs CTAHJAPTHBIX YPaBHEHUI, IPHEMOB npeo6pa3oBaHus ypaBHeHHi Uis CBe-
neHHs K CTAHAapTHOMY ypaBHEHHIO. PelleHHe pallHOHATIbHBIX, HppaLHoOHaIbHBIX,
MOKa3aTeNbHbIX # TPUTOHOMETPHYECKUX YPABHEHMH W CHCTEM. Hcnonp30BaHKE |
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cBoiicTB M rpadukoB GyHKUNMI LIS pelIeHN A ypaBHenuii. [ToBTOpeHHe 0CHOBHBIX
npueMoB pellieHus cucreM. Pemnenue ypaBHEHHIi ¢ IPUMEHEHHEM BCEX MPHEMOB
(pa3noskeHHs HA MHOXKWMTENH, BBEICHHA HOBBIX HEU3BECTHBIX, MOACTAHOBKH,
rpauueckoro Metosa), PemeHue CHCTEM ypaBHeHHil ¢ MPUMEHEHHEM pa3Jint-
HBIX croco6os. O3HAKOMIEHHE ¢ 0OLIMMH BONPOCAMH PEUICHUA HEepaBeHCTB H
HCTIOB30BAHNME CBOMCTB M rpadukoB (yHKIMH NpH PeLICHHH HepaBeHCTB. Pe-
[IeHHe HepaBeHCTB U CHCTEM HEPABEHCTE C NpUMEHEHHEM PasHIHbIX €nocoboB.
[IpuveHeHNe MaTeMaTHIeCKUX METOMOB NS peleHHA COAepIKaTesbHBIX 3alatd
13 pasAMYHBIX 00sacTell HayKy W MPAKTHKH. HWHTeprnpeTHpoBaHue pe3ynbTaToB C
Y4ETOM pea/lbHbIX orpaHHUEHUH

3JIEMEHTbI KOMb

UHATOPHUKH, TEOPUH BEPOSITHOCTEN 1 CTATUCTUKH

OcHOBHBIE NOHATHS KOMOHHA-
TOPHKH

Wsyvenue npasuia KOMOUHATOPHKH W MPUMEHEHHE npy pelueHn KOMOWHATOP-
HBIX 3a7au. PeuieHne KOMOMHATOPHBIX 3aj1a4 METOLOM nepeGopa ¥ N0 MPaBHIY
ymHOKeHns. O3HAKOMICHHE C TOHATHAMHA KOMOHMHATOPHKH: pa3sMEIIEHHAMH,
COMETAHMAMH, TIepecTaHoBKaMu H GopMynamMH AL MX poiancnenus. OopACHeHHE
1 mprMeHeHne GOpMyYI JUTA BHIMHCICHUS pa3MellleHHil, IEPECTAHOBOK H COUeTa-
HUii npH peleHny 3a1a4. O3HaKOMICHHE C GuxHomom HpiOTOHAa M TpPEyrojlbHH-
xom IMackans. Pewenne npakTHIeCKUX 3anat ¢ HCIONbL30BaHHEM TIOHATHIH U Npa-
BHJI KOMOMHATOPUKH

Jj1eMeHTbI TeOPHH BEPOATHO-
creii

W3yueHue KIacCHYECKOro Onpele/CHIA BEPOSTHOCTH, CBOHCTB BEPOATHOCTH,
TEOPEMBI O CYMME peposTHocTell. PaccMoTpeHue npumMepos BEIUHMCIIEHNA BEpO-
sTHOCTeit. PelieHne 3a/1a4 Ha BhIYMCIICHUE BeposTHOCTEl cOOBITHH

TpeacTaBiaenne JaHHBIX (Tab-

(3HaKOMJIEHHE C I'lpﬁ}lCTaBJ'leHHeM YHUCNIOBBIX JaHHBIX H MX XﬁpaKTcpHCTHKaMH.

MBI, ANATPAMMBI, FpadHKH)

Pemmenue NPakTHUECKHX 3a1a1 Ha 00pabOTKY YHCIOBBIX JAHHBIX, BEYHCIEHHE UX
XapakTepHCTHK

IT'EOMETPUS

IpsiMble | MJIOCKOCTH B NPO-
cTpaHCcTBe

dopmyITHPOBKA H NPUBEISHHE 0Ka3aTeNbCTB MPH3HAKOB B3aWMHOTO Pacroio-
JKEHHA MPAMBIX H rutockocTeit. Pacrno3HaBaHue Ha YepTexax W MOACIHX pasnud-
HBIX CllydaeB B3AHMHOTO PacrioNokeHHsA IpPAMBIX ¥ TUIOCKOCTEH, apryMeHTHpO-
panKe cBouX cyxaeHuii. GopMyIMpOBaHHE onpefeseHuii, NPU3HAKOB U cBolicTB
napaniebHeIX H nepreHIHKYIAPHBIX [IOCKOCTEl, ABYTPAHHBIX M JIMHEHHBIX
yriioB. BuInonHeHHe MOCTPOCHMA YIIOB MEKAY TPAMBIMH, npsaMod H MUIOCKO-
CTHIO, MEXIY TUIOCKOCTAMH MO OMUCAHMIO H pacro3HaBaHie WX Ha MOJENX.
TpuMeneHHe NpU3HAKOB H CBOICTB PacrojIoKeHUs TPAMBIX W TUIOCKOCTEH TpH
pelieHHn 3aaay. HM3obpakenue Ha pHCYHKax H KOHCTpYHpOBaHWE Ha MOJENAX
nepreHanKy/IApoB H HAKIOHHBIX K [IOCKOCTH, MPAMBIX, MapaieNbHbIX MI0CKO-
cTeil, yrjioB MeKIy npsMOit 1 TUIOCKOCTBIO H obocHoBanue noctpoenus. Pewe-
Hye 3a71a4 HA BHIYHCIIEHHE TEOMETPHIECKHX pemuiH, OnUChIBaHKE PacCTOAHUA
OT TOUKH [0 TIIOCKOCTH, OT MpPAMOH 10 MIOCKOCTH, MEK/IY MIOCKOCTAMH, MEKIY
CKpELIMBAIOLIHMHCA NPAMBIMIL, MeKIy MPOU3BOJIBHEIMH ¢urypamMi B NpocTpaH-
ctBe. GOpMy/IHPOBAHKE U N0Ka3bIBAHNE OCHOBHBIX TEOPEM O PAaCCTOAHUAX (Teo-
peM cyuiecTBOBaHH, cBoiicTsa). M300pakenne Ha 4epTeKax H MOIEeJAX paccTo-
qHUA 1 0BOCHOBAHUE CBOMX CYKACHHMI. OnpeneneHye i BeIYHCICHAE paccToAHMiH
8 npoctpaxctse. [lpumeneHne dopMys1 ¥ TeopeM TUIaHUMETPUH Ui peLieHus
3aza4. O3HaKOMIIEHHE C TIOHATHEM apasienbHOro MPOSKTHPOBAKMS H ero cBOii-
cramu. QOPMYIHPOBaHHE TEOPEMEL O MIOMAAH OPTOTOHANLHOM MPOSKLHH MHO-
royronbauka. [lpuMenenue Teopuit 118 0GOCHOBaHMs TMOCTPOEHHH H BBRIMHMCIC
uuil. ApryMeHTHPOBAHHE CBOHMX cyxIeHui 0 B3aHMHOM pacroJiokeHHd npo-
CTpaHCTBEHHBIX PUIYP

MuororpaHHHKH

Omucanye ¥ XapaKTepuCTHKa pasiudHBIX BUJIOB MHOTOrPaHHHUKOB, Mepevncie-
HHE MX JNIEMEHTOB H CBOHCTB. U3obpaxeHre MHOrOrpaHHHKOB H BBITIOJTHEHHE
NOCTPOEHHA Ha M300PAKEHUAX U MOJIENSAX MHOrOrPaHHMKOB. Bprancienue Jm-
HeiiHbIX 77EMEHTOB | YI7IOB B MPOCTPAHCTBEHHBIX KOH(Urypauusx, apryMeHTH-
poBaHHE CBOMX cyxk/eHuil. XapakTepucTHKa 1 u306pakeHne CeueHns, pasBepTki
MHOTOrPAHHHUKOB, BbIYUCICHHE nnomaneil mosepxHocteil. ITocTpoerue npo-
creifmux ceueHuii kybda, Mpu3Mbl, THPAMHILL. IMpumenerne (GakToB H cBelleHui
13 manumerpun. O3HaKOMICHHE C BHIAMH cUMMETpHil B MPOCTPAHCTBE, top-
MYJIHpOBaHHUE onpejenenMii U CBOHCTB. XapakTepucTHKa CHMMETPHH Tel Bpa-
meHus ¥ MHOrorpaHHukos. [TpHMEHEHHE cBOMHCTE CHMMETPMM MpH pElIeHHH
sanau. Ucnonb3osaHie NpHOOPETEHHBIX 3HAHMIl A1 MCCMeJ0BaHuA H MOJEIUPO-
paHMs HecHOXKHBIX 3azaq. Msobpakenue OCHOBHBIX MHOTOTPAHHHKOB M BbIMOJ-

HEHHE pucym{oa 110 YCIIOBHAM 3agav
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Tea 1 MOBEPXHOCTH BpaLle-
HHSA

O3HaKoMJIEHHE C BHIAMM TeJl BpalleHus, GopMyTHpOBAHHE HX omnpesieNeHUA H
cBoiicTs. OPMYIHPOBAHHE TEOPEM O CEHCHHH IIapa MIOCKOCTRIO H MJI0CKOCTH,
KacaTensHOM K cdepe. XapakTepucTuka ¥ M300pakeHHe TeJl BpallcHuA, HX pas-
BepTKHM, ceueHns. Pelenne 3a1a4 Ha MOCTPOCHHE ceyeHuil, BbIYHCACHHE UIHH,
paccTosiuuii, yrios, iomaneif. [IposeneHue [0Ka3aTe/TbHBIX PAcCyKIEHHH NpH
pemeHyy 3axay. [IpuMeHeHue CBOMCTB CHMMETPHA Npy pelleHHH 3a/1a4 Ha Tefia
BpalleHHA, KOMOUHALMIO TeJl. H306pakeHHe OCHOBHBIX KPYTJIBIX TE H BbIMOJ-
HeHMe PUCYHKa M0 YCIIOBHIO 3a/a4u

W3mepeHus B reoMeTpHH

O3HaKOMJIEHHE € MOHATHAMU TUIOM@H M obbeMa, akCMOMaMH U CBOWCTBAMM.
Pemenne 3a7ay Ha BhMHMCIEHHE TUoWanei miockux ¢uryp ¢ MpUMeHEHHEM CO-
oTBeTcTByIOIMX (opmyn M (aKTOB U3 TMIAHUMETPHH. M3yueHue TEOpeM O Bbl-
YHCNEHNH OOBEMOB TPOCTPAHCTBEHHBIX TeJ, pelleHHe 3ajad Ha NpHMEHEHHE
(opMyn BEIYKMCIEHNA 006BbeMoB. M3yuerue GopMy A BbITHCACHAA nomanaei
TOBepXHOCTell MHOTOTPaHHHKOB M Tell BPALICHMA. O3HAKOMJIEHHE C METOJO0M
BLIUMC/ICHNA TUIOMAAN ToBepXHOCTH cephl. Pewenne 3aiat Ha BBIYHCIICHHE
nomaieii MOBEpXHOCTH MPOCTPAHCTBEHHBIX TEI

KoopanHaThl i BEKTOPbI

O3HakoMIIEHHe ¢ TIOHATHEM BekTopa. M3ydeHne JIeKapTOBOIf CHCTEMBI KOOPAMHAT
B MPOCTPAHCTBE, MOCTPOEHUE 110 3aJaHHBIM KOOpJMHATAM TOUEK M TIOCKOCTEH,
HaXOoXkK/JIeHHe KOOPANHAT TOHEK.

HaxoskeHne ypaBHeH it OKPYKHOCTH, Chepbl, MIIOCKOCTH. BeiumcneHHe paccTo-
AHHIA MEKLY TOUKaMH.

W3yteHue CBOMCTE BEKTOPHBIX BENUYHH, NPasHil pasJoXKeHHsA BEKTOPOB B TPEX-
MEpHOM MPOCTPAHCTBE, NMPaBHl HAXOKACHHS KOOpIMHAT BEKTOpPa B MPOCTPaH-
CcTBe, NpaBul AeficTBuUii ¢ BeKTOpaMH, 3aIaHHbLIMH KOOpJAHHATAMHU.

[IpumeHeHie TEOPHH NPY PeleHHH 3anad Ha JeficTBHA ¢ BeKTOpaMu. M3yuerue
CKaNApHOTo NPOH3BE/IEHNA BEKTOPOB, BEKTOPHOTO ypaBHEHUs NPAMOii U MI0CKO-
cti. TTpuMeHeHHe TEOPHH NPH PELICHHH 3a1at Ha neifcTBHA C BEKTOpPaMH, KOOp-
[MHATHBIH METOJ, MpHMEHEHUE BEKTOPOB NI BEIMHCICHHA BEJIMYMH YIJIOB H
paccToAHMIt.

O3HAKOMJIGHHE C 0KA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O B3AMMHOM pacmo-
JIOKEHMH TPSMBIX H TIOCKOCTel ¢ HCMO/Ib30BaHHEM BEKTOPOB.
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YYEBHO-METOJIUYECKOE H MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
[MPOI'PAMMBI YYEBHOU JUCHUTIIIMHBI I11.01 MATEMATHKA: AJITEBPA
HAYAJIA MATEMATHYECKOI'O AHAJIN3A; TEOMETPHS

OcBoeHHe TTporpaMMBl y4eOHON AMCHHUILTHHEl «MaTeMaTHKa: anrebpa U Havajla MareMaTH-
4eCKOTO aHATH3a; TEOMETPHSY TIPe/IIoiaraeT HaTHIAE B POHECCHOHATBHOH o6pa3oBaTeabHON Op-
raHu3aI|y, pealusyomeil 06pa3oBaTe/ibHyIO IPOrpaMMy CpetHero obmiero o6pazoBaHus B Mpefe-
1ax ocsoenus [TIICC3 Ha Gase OCHOBHOTO 00IIEro 06pa3oBaHHus, y4eOHOro KabuHeTa, B KOTOPOM
JMeeTcsl BO3MOKHOCT 0DECTeunTh 06ydaronmMest cBoOOxHBIH nocTyn B MHTEpHET BO BpeMd
yueGHOTo 3aHSTHS B IIEPHOJl BHEYUCOHOH JeATEIbHOCTH.

[Tomerenue Kkabunera JIOJKHO yIOBJIETBOPSTH TpeOOBaHUAM CanuTapHo-
SIUIeMHONOrHYecKIX pasu1 i HopMatusos (CanlluH 2.4.2 Ne 178-02) 1 OBITH OCHAILLEHO TUIIO-
BEIM 06OpY/IOBAHHEM, YKa3aHHBIM B HACTOSIIMX TPeOOBAHUAX, B TOM HHCIIE CIeHATH3HPOBAaHHOM
yueGHO# MeGenbio H cpeJcTBaMK 00y4eHHS, N0CTATOUHBIMH JUIA BBIOTHEHHA TpeGoBaHMi K ypOB-
HIO TTOITOTOBKH 00Yy4arOmUXCsL.

B kabuHeTe NOKHO GBITH MYJIbTHMEINIAHOE 000pyA0BaHHE, MOCPEICTBOM KOTOPOro y4acT-
HUKH 06pa30BaTEIBLHOTO TPOIECca MOTYT IIPOCMATPUBATh BU3YAbHYIO uH(OpMAIHIO 110 MaTeMa-
THKE, CO3/1aBaTh NPE3CHTAIUH, BUIEOMaTepHalbl, HHbIC JIOKYMEHTEL.

B coctaB yueOGHO-METOIMYECKOTO M MaTepHaIbHO-TEXHHIECKOro obecredeHus MpOrpaMmbl
yueOHON aucIMmMEbl «MaTemaTuka: airebpa ¥ Hayala MaTeMaTHYECKOTo aHA/W3a; reOMETPHsD
BXOJAT:

- MHOTO(YHKITHOHATBHBIH KOMILIEKC MPENoIaBaTes;

- HATSUIEBIE TTOCO6MS (KOMILIEKTH! Y9eOHBIX TaONHIl, IIAKaTOB, OPTPETOB BBIAAIOIIMXCS yICHBIX
MaTeMaTUKOB U Ip.);

- HHQOPMALHOHHO-KOMMYHHKATHBHEIE CPE/ICTBA;

- 3KpaHHO-3BYKOBBIE nocobus;

- KOMIUTEKT TEXHHYECKOH JOKYMEHTAIHH, B TOM YHCJIe 1acopra Ha Cpe/ICcTBa 00y4eHus, UHCTPYK-
IIMH 110 MX HCTIOIB30BAHUIO U TEXHUKE Oe30TaCHOCTH;

- GubnHoTeYHEIH HOHI.

B 6uOMMOTeUHEIH (OHI BXOAAT Y4eOHMKH, y4eOHO-METOAMYECKHE KOMIUICKTEI (YMK),
oBecreuHBAIOIIIE OCBOCHHE YUeOHOM UCHUIIMHBL «MaTeMaTHKa: anrebpa ¥ Hadasla MareMarHye-
CKOTO aHAIH3a; TEOMETPHUSY», PEKOMEH/IOBAHHbIE I JIOMYIIEHHbBIE UL HCIO/IL30BAHHA B npodec-
CHOHAIBLHBIX 00pa30BaTeNbHBIX OpraHH3alMAX, PeATH3YIOIINX 00pa3oBaTeIbHyl0 MporpamMMmy
cpezHero ofuero 06pa3oBaHus B Mpe/eax OCBOCHHAA [IIICC3 na 6a3ze ocHOBHOrO 001Eero 06paso-
BaHHSL.

BubnuoTedHbIiH (OHI MOKET OBITh JOMOJIHEH SHIUKIIONCINAMH, CIIpaBOYHUKAMH, HAYYHOH,
HAYYHO-TIOMYJIAPHOI | JIPYTOH JIUTEPaTypOH M0 MaTeMAaTHKE.

B mpoiecce OCBOEHHS IPOrPaMMBbl y4eOHOH MUCIIHITITHHDL «Maremaruka: anrebpa ¥ Hadala
MATEMATHYECKOr0 AHAIN3a; T€OMETPHs CTYIACHTBl AOJDKHBI MOIYIUTH BOSMOXKHOCTB mocTyna K
3IEKTPOHHBIM YUeOHBIM MaTepHanaM I0 MaTeMaTHKe, HMEIOUIMMESH B cBOOOHOM JOCTYIIE B CETH
UnTepHeT (37€KTPOHHBIM KHUTAM, IIPAKTHKYMAaM, TECTAM, matepuanam EI'D u 1p.).
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12.  Komsrun 10.M., Tkauesa M.B, ®eneposa H.E. u np. Maremaruka: anre6pa u Hayana MaTe-
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