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OnoOpeHna UKIOBON KOMHUCCHEH CocraBieHa B COOTBETCTBUHM C TPEOOBAHHUSIMU:

€CTECTBEHHO-MAaTEMATHUECKUX (benepanbHOrO0 TOCYJapCTBEHHOTO 00pa30BaTEIb-
JIIUCLAIUINH HOTO CTaHJapTa cpenHero (MmojaHoro) odmiero oo-
[Ipotokon Ne 1 ot 28.08.2018 paszoBanust (IIpukas MwunoOprayku Poccum Ne

413 ot 17.05.2012 1. (c U3MEHEHHUSMH)); TUCBMOM
JlemapramMeHTa TOCYAapCTBEHHOW IOJUTUKA U B
chepe moaroToBku padounx kaapos u 10 Mu-
HoOpHayku P® ot 17.03.2015 r. Ne06-259 «Pe-
KOMCHIAIMSIMA ~ TI0  OpPTaHW3allid  TOJYYCHUS
cpenHero ooiiero oopa3oBaHus B Mpejeaax 0CBO-
eHust 00pa30BaTENbHBIX MPOTPAMM  CPEIHEr0
npodeccuoHaabHOro oOpa3oBaHusi Ha 0aze oc-
HOBHOT'O O0IIero oOpa3oBaHUsl ¢ Y4ETOM Tpebo-
BaHUI (enepaibHBIX TOCYJApCTBEHHBIX 00pa3o-
BaTENIbHBIX CTAHJAPTOB, W IOJIydaeMOH mpodec-
CHM WM CHENUATbHOCTH CPEIHEro Mpodeccro-
HAJILHOTO 00pa30BaHUs»; IPUMEPHOU MPOTPaMMBI

Marematuka
IIpencenareb HMK/I0BOH KOMUCCHH 3am. 1upekTopa no yueoHoii padore
J1.B.3emuoB A.IO. Ky3bMuHn

Aemop:

AxkcenoBa I'.A. — npenoaasatesib PI'BOY BO «AT'TY» OCIT « BKMPIIK»
Peyenzenmer:

I'naguenxo JLU. — npenoaasatesib PI'BOY BO «AT'TY» OCIT «BKMPIIK»

IMapanosa 10.B. - IpenojaBaTeslb MaTeMaTuky Boicuied kateropun I'AIIOY AO

«ACIIK»



1. IllosicHuTEABLHAS 3AIIMCKA

PabGouass mporpamma 0011e00pa30BaTEIbHON  yU4eOHOM  AUCHUILIMHBI  «MaremaTukay
npelHa3HayeHa JUisi W3Y4YeHHs] MaTeMaTUKU B IPOo(ecCHOHATIbHBIX  00pa30BaTEIbHBIX
opranuzanusax CITO, pealm3yromumx 00pa30BaTeIbHYIO MPOrPaMMy CPeIHEro (MOJHOI0) OOIIEro
00pa3zoBaHMs B Mpeeax MporpaMMbl MMOATOTOBKH cneruaincToB cpeanero 3seHa CI1O (ITIICC3
CIIO) Ha 6a3e OCHOBHOIO 00IIIEro 00pa30BaHus IIPHU IIOJATOTOBKE CIEIUATUCTOB CPEIHEr0 3BEHA.

Pabouas mporpamma paszpaborana Ha ocHoBe TpeOoBanuii DI'OC cpemnero o061Iero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAaHUI0O M Pe3yabTaTaM OCBOCHUS Y4eOHOM
TUCIUILIMHBL «MaTemaTtukay, B COOTBETCTBUM ¢ PexoMeHIanusMu Mo OpraHu3anuu MoJydyeHUs
cpemHero odmero odpazoBaHUs B MpEeiax OCBOCHHS O0Pa30BATEIBHBIX MPOTPAMM CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oO0pa3oBaHUsS C y4eTOM Tpe-
OoBaHuii (henepadbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB H  MOJy4aeMOM
CHEIMAIbHOCTH  cpenHero mpodeccuoHanbHOro  oOpazoBanus (mucebMmo  JlemaprameHTa
rOCyJapCTBEHHON MOMUTHKH B cepe moarotoBku padoumx kanpoB u IO MwunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259).

Copnepxanne nmporpaMMmbl «MaTeMaTHKay HaIPaBIICHO HA JOCTHKCHHE CIICIYIONINX IeJaeii:

e oOecrieueHne CcHOPMUPOBAHHOCTH MPEJACTABICHHA O COLMANBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHUS MAaTEMaTHKH;

e o0ecrieueHue CHOPMHUPOBAHHOCTU JIOTMYECKOIO, AJrOPUTMUYECKOT0 M MaTeMaTHYeCKOro
MBIILLICHUS;

e oOecrieueHne cHOpMUPOBAHHOCTH YMEHUH NPUMEHATH TOJYYCHHBIC 3HAHUS TPH PEIICHUH
Ppa3JIMYHBIX 3a/1a4;

e o0OecrieueHue C(HOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTHKE Kak 4YacTu oole-
YEJIOBEYECKOU KYJIBTYPBbI, YHUBEPCATIbHOM SA3BIKE HAYKH, IT03BOJIAIOIIEM ONKMCBIBATH U U3y4YaThb
peanbHbIE POLECCH] U SBJICHMUS.

B pabouyio mnporpamMmy BKIIIOUEHO COJIEpKaHUE, HANpaBJICHHOC Ha (OPMHUPOBAHHE Y
00ydJaronuxcsi KOMIETEeHIIUH, HeoOXxoauMbIx s kadecTBeHHOro ocBoeHus IIIICC3 CIIO Ha
0aze OCHOBHOrO 0OIIero 00pa3oBaHUs C TMOJYYEHHEM CPEAHEro oO0Iero oOpa3oBaHMUS;
MpPOrpamMMbl MMOATOTOBKH CIEIIMAINCTOB CPEAHETO 3BEHA.

1.1. OOmas xapakTepuCTHKA Y4eOHOI qTucunIuinabl « MaTtemaTuka:
aJredpa M HayYaJIa MATEMATHYECKOI0 aHAJIM3a, TeOMeTPHUsD)

Matematuka sBisiercd  (yHAaMeHTadbHOW 0OHIe00pa3oBaTEIbHOW  JUCHMIUIMHOW €O
CIIOKHBIIMMCS YCTOMYMBBIM COJEpKAHUEM U OOMIMMH TpeOOBaHUSIMU K TMOATOTOBKE 00Y-
YAFOIIUXCS.

I[Ipu  ocBoenum  cneumanbHocTer  CIIO:  26.02.06  «Dkcrmuyatauus  CyJ0OBOTO
JIEKTPOOOOPYIOBAaHUSI W CPEICTBAa  aBTOMATWKW»  (Oa3oBas  moaroromka), 26.02.05
«OKCITyaTalysi CyAOBBIX SHEPreTHYeCKUX YCTaHOBOK» (yriayOiieHHass mnoaroroBka), 26.02.03
«CynoBoxaenue» (yrinyoneHHas moaroroska), 26.02.02 «CymoctpoeHuey» (0a3oBasi OArOTOBKA),
15.02.01 «MoHTax u TeXHHYECKas OJKCIUTyaTallsl MPOMBIIUIEHHOr0 000pyaoBanus (1o
oTpacisiM)» (6a3oBasi MOATOTOBKA) TEXHUYECKOTO MPO(HECCHOHATBFHOTO 00pa30BaHUs MaTeMaTHKa
u3ydaercss Oonee yrayOJeHHO, Kak mpoduinbHas ydeOHas TUCIUIUIMHA, YYWTHIBAIOIIAS
cnenn(rUKy OCBaMBaEMbIX CHEIUATBHOCTEH.

DTO BBIpaxaeTcss B COACPNKAHUH OOyUeHHS, KOJMYECTBE YACOB, BBIICISEMBIX HA HU3YYCHHE
OTJICIBHBIX TEM MPOrPAMMBI, TIIYOMHE HMX OCBOCHHUS OOYYAIOIIMMHUCS, BHUJAX BHEAYJIMTOPHON
CaMOCTOSITENILHOM pabOThI 00YJArOIIHXCS.

OO01ue ey N3ydeHUs] MaTEMATHKH TPAJUIIMOHHO PEATM3YIOTCS B YEThIPEX HAIPABJICHUSAX:



e oO1ee mpeACcTaBICHUE 00 UACTX U METOJIaX MAaTeMaTHKH,
e MHHTCIUICKTYAJIbHOC Pa3BUTHC,
e OBJAJICHUE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSMU U YMCHHSIMU;
e BOCIHTATEIILHOE BO3JICHCTBHE.
N3yuenne MaTeMaTHKN YYUTHIBACT CIEIU(DHUKY OCBAaMBAEMBIX OOYYAIOIIMMHUCS CIICIIHAIIBHOCTH
CIIO u obecreynBaercs:

e BBHIOOPOM pPaA3TMYHBIX MTOIXO0/0B K BBEJICHUIO OCHOBHBIX MOHATHH;

e (QopMHpOBaHHMEM CHCTEMbl Yy4YeOHBIX 3ajaHuii, obOecrneunBaommx 3pdexTuBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX [EJIEBBIX YCTAHOBOK;

e oOorameHneM CHEeKTpa CTHJICH y4eOHOH NEesTENbHOCTH 3a CUET COTJIACOBAHMSA C BEIyLIMMHU
JIeATEILHOCTHBIMU XapaKTePHUCTUKAaMH BBIOPAHHOW CIIEHAaIbHOCTH.
[TpodwmibHas cocTaBisiomasi OTpakaeTcsi B TPEOOBAHUAX K IOATOTOBKE OOy4aromIUXcs B

YaCTH:

e 00mIell cucTeMbl 3HAHUN: COAEePIKATENIbHBIE IPUMEPBI UCIIOIB30BaHUS MAaTEMAaTHUECKUX UICH U
METOJIOB B IPO(hEeCCHOHANIBHON AEATEIBHOCTY;

e yMEHWUIi: pa3Iuue B ypoBHE TPEOOBAHUH K CII0KHOCTH NPUMEHSEMBIX aJlTOPUTMOB;

® IIPAaKTHUYECKOTO WCIOJb30BaHUSI IMPHOOPETEHHBIX 3HAHWH W YMEHHU: HWHIUBUAYaIbHOTO
y4eOHOTO ONbITa B IOCTPOCHUH MAaTEMaTHYECKHX MOJEIIECH, BBIMOIHEHHH HCCIIET0BATEIbCKUX
IPOEKTOB.

Copepxanue y4yeOHOW IUCHMILTUHBI Pa3pabOTaHO B COOTBETCTBHMHM C OCHOBHBIMHU COZEp-

YKaTEJIbHBIMU JIMHUSAMU O0yUEHHUSI MaTeMaTUKE:

e anrebpanyeckasi JIMHUA, BKIIIOYAIOIIAs CUCTEMATHU3AIMIO CBEACHHH O YHClaX; H3y4YeHHE HOBBIX
u 00oO0IIeHHe paHee W3YYEHHBIX olepanuii (Bo3BeICHHE B CTEINEHb, W3BJICYCHHE KOPHS,
JorapupMUpOBaHNE, CUHYC, KOCHHYC, TaHI€HC, KOTAaHT€HC W OOpaTHBIE K HHM); M3y4YCHUE
HOBBIX BHJIOB YHCJIOBBIX BBIPQXKEHUU U POPMYJI; COBEPIIEHCTBOBAHUE MPAKTHUECKUX HABBIKOB
¥ BBIYMCIHUTENBHON KyJIbTYpHl, PACIIMPEHHE W COBEPUICHCTBOBAHWE aJTreOpandecKkoro
anmapara, cHOpMHpPOBAaHHOIO B OCHOBHOW IIIKOJE, M €ro MpPUMEHEHHE K pEIICHUI0
MaTE€MaTUYECKUX U MPUKIIAJAHBIX 33]1a4;

® TeOpeTHKO-()YHKIIMOHAIbHAS JIMHUS, BKIIOYAOLIasi CHCTEMATU3aIUI0 M pacIllipeHNe CBeIeHUH
0 (DYHKIMSIX, COBEPIICHCTBOBAHNE TpapUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU UJE€IMU U
METOJJaMH MaTEeMaTHYECKOIro aHajiu3a B 00beMe, MO3BOJISIOLIEM UCCIIE0BAaTh 3JIEMEHTapHbIE
GyHKIMU W pemaTh MpocTellne reoMeTpudeckue, (U3MYECKHe W Jpyrue MpUKIIaJHbIe
3a/1a4H;

e JIMHHUS YPAaBHEHUW U HEPABEHCTB, OCHOBAHHAs HA IOCTPOCHUHM M MCCIEAOBAaHUM MaTeMa-
TUYECKUX MoJenell, mepecekaromascs ¢ anreOpanyeckol M TeOpeTHKO-()YHKIIMOHAIBHON
JUHUSAMH M BKJIIOYAIOIIas pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKH aNre0panyecKux
npeoOpa3oBaHUil JUIsl pelleHUs] YpaBHEHHUH, HEpaBeHCTB M CHUCTEeM; (OPMHUPOBAHHME CIIO-
COOHOCTH CTPOUTh M HCCIEI0BaTh NPOCTEHIINE MaTeMaTHUYeCKUe MOJENHM IpPU PELIeHUH
MPUKJIAJHBIX 3a/a4, 3a7a4 U3 CMEXKHBIX U CHENUAIbHbBIX JUCLUILINH;

® TCOMETPUYECKAsl JIMHUA, BKIIOYAIOIIAs HAIVISAHBIE IPEACTABICHHUS O NPOCTPAHCTBEHHBIX
¢urypax M u3ydyeHHE HX CBOWCTB, (OPMUPOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOIO
BOOOpaXEHUs, PAa3BUTHE CIIOCOOOB T'E€OMETPUYECKUX HU3MEPEHUH, KOOPIMHATHOTO U
BEKTOPHOT'O METOJOB ISl PEIICHHs] MATEMaTHYECKUX U MPUKIIAIHBIX 3a/1a4;

® CTOXAaCTHYEeCKas JTUHUS, OCHOBAaHHAs HA Pa3BUTHUH KOMOMHATOPHBIX YMEHHM, MPEACTaBICHUN O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOLIETO MUPA.

Paznensl (TeMbl), BKIIOYEHHBIE B COJIEpXKaHUE YUeOHOW TUCIMITIIMHBI, SBISAIOTCS OOLIUMU IS
BCEX CIEINUAILHOCTEH TEXHUYECKOro mpoduis mpodeccuoHambHoro obpaszosanus (15.02.01,
26.02.02, 26.02.03, 26.02.05, 26.02.06).

B paGoueii mporpamMMe yueOHBIH MaTepuan IMpeacTaBieH B (QopMe Yepeayrollerocs
pa3BepThIBAHUS ~ OCHOBHBIX  COJEp)KaTeNbHBIX  JIMHUH  (anreOpanyeckod,  TEOPETHUKO-



(GYHKIIMOHATBHOM, YpaBHEHUN W HEPABEHCTB, TEOMETPUIECKOM, CTOXaCTUYECKOH ), UYTO TIO3BOJISIET
TUOKO HMCIIONIB30BAaTh UX PACIIOIIOKEHHUE U B3aUMOCBSI3b, COCTABIIAThH KaJCHAAPHO - TeMaTUYeCKUI
IUIaH, YYUThIBas crneuuduky ocBauBaembix crenuanbHocTedt CIIO, rnyOuny u3ydeHus
MaTepuaia.

Copepxanue paboueit mporpamMmbl paccuntaHo Ha 355 uacoB. Pacmpenenenue 4dacoB 1o
pa3jenaM W TeMaM [OpPOTpaMMbl  MPOU3BEACHO C  YYETOM TEXHHYECKOTO  Mpoduis
npodeccuonansHoro obpaszopanud. [Ipodunuzanus neneil MareMaTH4eCKOro oOpa3oBaHUs IS
CHENHATBHOCTEH TEXHUYECKOTO MPOQUIIs MpeanoaracT yCHJIeHHE U PACIIMPEHUE MPUKIATHOTO
XapakTepa U3Y4eHUs MaTeMaTUKH, IPEUMYIIECTBEHHOW OPUEHTALMN Ha alTOPUTMUYECKUN CTUIIb
IIO3HABATEIILHON JEATEIbHOCTH.

N3ydyenne o06meoOpa3zoBaTeibHON y4uyeOHONW aucHUIUIMHBL «MaTemaTukay 3aBeplIacTcs
MOJIBE/ICHUEM UTOTOB B (hOPME SK3aMEHa B PaMKax MPOMEXYTOYHOH aTTeCTallMi 00yJaloINXCs B
nporecce ocsoenus [ITICC3 CIIO ¢ nomydeHneM cpeaHero ooimero oopa3oBaHus.

C 1enbl0 aKTUBU3ALUH ACATEIBHOCTH OOYYAIOUIMXCSA HAa YPOKE HCIOJB3YIOTCS CIIEIYIOIINE
TUAAKTHYECKUE WUTPbl: MaTEeMaTHUeCKOe JAOMHUHO, KapTOUYKH OOpaTHOM CBS3H, MaTeMaTUYECKUU
0oli, MO3roBasi aTaka; dBpUCTHUYECKHUE U TIOUCKOBbIE Oece/bl, y4eOHbIE KPOCCBOP/IbI, MaTeMaTHYe-
CKMe TUKTaHThl;, ypoku Thuna KBH.

[Tpr w3yueHUM AMCHMILIMHBI «Maremarukay oOpaliaeTcs BHHUMaHHUE OOYYArOIIUXCS Ha ee
MPUKIATHON XapakTep, Ha TO, TJe U KOTJa MU3y4yaeMble TEOPETUUECKHE MOJOKEHUSI U TIPaKTH4e-
CKHE HaBBIKA MOTYT OBITh UCIIOJIb30BAHBI B OYIYIIEH MPaKTHUYECKON JesATeNbHOCTH. B mporpamme
MOMYEPKUBAIOTCS MEXAUCHUIIMHAPHBIE CBSI3M MAaTEMaTHYECKOTO COJEp’KaHus ¢ y4eOHBIM CO-
nepxkanueMm: 1) 6a3oBbix oOpazoBarenbHbIX AucuuIUIMH (OBX); 2) yueOHbIe TUCIUIUIMHBI IO BbI-
6opy (Undopmaruka, ®usuka); 3) nonoaHuTenbHble yaeOHble Aucuuminibl (CoBpeMeHHOE ecTe-
cTBO3HaHuE); 4) 00menpodecCHOHAIBHBIX MUCHUIUIMH (DJICKTPOHUKA M DJICKTPOTEXHHKA (ISt
creil. 26.02.06), KoncTpykTopckasi oAr0OTOBKA IMIPOU3BOJICTBA B CYJOCTPOUTEIHLHON OpraHU3aI[uu
(mns cment. 26.02.02), CynoBsie sHepreTudeckue yctanoBku (s cren. 26.02.05), HaBuranus,
HABUTAIIMOHHAS THApPOMeTeoposiorus U jouus (i creu. 26.02.03), DnekTpoHHuKa U AIEKTPOTeX-
HUKa, MexaHW3anus W aBTOMATHU3alUs TEXHOJIOTUYECKHX MPOIECCOB PHI0000padaThIBAOIINX
npou3BoACTB, MHxkeHepHas rpaduka, TexHnnueckas mexanuka (s creir. 15.02.01).

W3ydeHue marepuana npoBoAUTCA B popMe, TOCTYITHON MOHUMAaHUIO, a TaKke cOoO0Jt01aeTcs
MIPEEeMCTBEHHOCTh B 00YYE€HUHU, €IMHCTBO TEPMHUHOJIOTHH U 0003HAUEHUH B COOTBETCTBUU C JEH-
CTBYIOIIIMMHU TOCYJaPCTBEHHBIMU cTaHAapTamu. [Ipy mpoBeieHUN 3aHATHIA:

UCTIONIB3YIOTCS yueOHbIE TOCOOUSI, TEXHUYECKUE U HATJISIIHBIE CPEeICTBA O0YUEHNUS;
MIPOBOJIATCS HECIIOKHBIEC JEAYKTUBHBIE U MHAYKTUBHBIE PACCYKICHHUS;

00OCHOBBIBAIOTCS IIaTW PELISHUS 3a7a4;

bopMynUpYIOTCS OMpPEeICHNUs MAaTEMAaTHUECKUX TTOHATUH;

MOJIB3YIOTCS MaTEMATUYECKOW TEPMUHOJIOTHEN M CUMBOJIMKOIA;

MUCHEMEHHO O(OPMIISIFOTCS PEIIeHUS 3a/1a4;

bopMynUpyIOTCA Ha MAaTEMaTUYECKOM SI3bIKE HECIIOKHbIE MPUKJIIAJIHbIE 3a/1a4U;

MOJIb3YIOTCS KAJIbKYIISITOPOM;

CaMOCTOSITENIbHO M3y4yaeTcsl yueOHbIl MaTepHall.

B mporiecce 0CBOEHMSI MATEMATHKH UCIIOIBb3yETCS CAMOCTONATEIbHAS pa6oTa (BHeayIuTOp-
Has) B o0beMe 99 vacoB, KOTOpask MPeayCMAaTPUBACT CICIYIOIIUE BH/IbI CAMOCTOSTEILHON pado-
Thl 0Oy4aromuXcs: MoA0Op U peleHre 3a/1ad Mo TeMe, COCTaBJIEHUE TECTOBBIX 3a/laHui, HaMuca-
HUE COOOIICHMI, KOHCTIEKTOB, BBIITOJIHEHNE rpa@UuecKuX padoT, BHIMOTHEHUE MPAKTHIYECKHUX 3a-
JaHUI: U3rOTOBJIEHUE PAa3BEPTOK MHOTOTPAHHUKOB M TEJl BPAIIEHUS C MOCJIEAYIOIIUM BbIYHCIIE-
HUEM MX 00BEMOB U TIIOIIA/Iel TOBEPXHOCTEH, BHIITOJIHEHNE HHANBHIyaTbHbBIX TPOSKTOB.

B nensix a¢pdexTuBHON peanuszanuy JaHHOW mporpaMMel, GopMupoBaHus 00ImKX U mpodec-
CHOHAJIbHBIX KOMIIETCHIIMH O0y4aronuxcs MpernofaBaTelb UCTIOIb3yeT COBPEMEHHBIE TUIAKTU-
YEeCKUe MPUEMBl U METOAbI (MpoOIeMHOE U3JI0KEHNE yueOHOro MaTepuasa, CI0JIb30BaHUE TIPO-



OJIEMHBIX BOINPOCOB U 33JaHUM, MCCIIEI0BATENIbCKOEe (OPMUPOBAHNE MAaTEMaTUUYECKUX TMOHSATHUH,
UTPOBbBIE TEXHOJIOTUU, METO/I IPOEKTOB U Jp.).

1.2. MecTo yueOHOM AMCUMIJIMHBI B YUeOHOM IIaHe

VyeOnas jgucuuiinHa «MaTeMaTukay SBISETCA YYCOHOM JUCHUIUIMHOM M BXOJHWT B
00111600pa30BaTEIbHYIO MOJATOTOBKY KaK MPOQUIbHAS JUCITUILIHNHA.

[TocnenoBarebHOCT U3YYEHHUSI TEM MPOrPaMMbl PACKPBIBAETCS B TeMAaTH4YeCKOM IutaHe. 1o
KKJIOM TeMe MPHUBOAATCS 0000IIEeHHbIE TPeOOBAaHUS K JIMYHOCTHBIM, METAMPEIMETHBIM U TPE/I-
METHBIM pE3yJIbTaTaM.

1.3. Pe3yabTarbl 0CBOEHHS Y4eOHOM TUCHUILINHBI

OcBoeHHE coJiepKaHUsT YYECOHOM IAUCHUIUIMHBI «MareMaTHkKa» 00eCIeCYMBACT JIOCTHKCHUE
00yJarOUUMUCS CIEAYIOIINX Pe3yibmamos:

JIUYHOCHIHBIX

e CchOPMUPOBAHHOCTh IMPEJICTAaBICHUI O MaTeMaTUKe KaK YHHBEPCaJIbHOM S3bIKE HAYKH,
CPEICTBE MOJICIIMPOBAHUS SBICHUN U IPOIIECCOB, HACIX U METOJAaX MAaTeMaTHKH;

e IIOHMMaHWE  3HAYUMOCTH  MATEMAaTHKWH IS HAyYHO-TEXHUYECKOTO nporpecca,
c(OPMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K YacTH OOIIEYeNIOBEUYCCKON KYIbTYPHI
Yyepe3 3HAKOMCTBO C UCTOPHEH pa3BUTHS MaTEMAaTHKH, YBOJIIOIIUEH MAaTEMaTHYCCKUX HCH;

e Ppa3BHUTHE JIOTMYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHUS, aJITOPUTMHYECCKON
KYJIbTYpbl, KPUTHMYHOCTH MBIIUJICHUS HAa YpOBHE, HEOOXOoAMMOM Juis  Oynayien
PO eCCHOHAIBHOM ACATEIBHOCTH, JUIS IPOAOIKCHHUS 00pa30BaHMs M CaMOOOpa30BaHU;

e OBJAQJCHUEC MATEMAaTHYCCKUMH 3HAHUSAMH M YMCHHUSIMH, HEOOXOJIWMBIMH B ITOBCEIHEBHOM
)KU3HU, JUISI OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JHUCHHUIUIMH ¥ JIUCITUILINH
npoecCHOHANBPHOTO LUKIA, JUIsl TMOJIyueHUuss o0pa3oBaHHMS B 00]acTAX, HE TPEOYIOUINX
yIIIyOJI€HHONW MaTeMaTUIECKOM MOATOTOBKY;

e TOTOBHOCTBH M CITOCOOHOCTBH K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOpPa30BaHHUIO, HA MPOTHKCHUH
BCEU JKM3HU; CO3HATEILHOE OTHOIIEHWE K HEMPEePHIBHOMY OO0pa30BaHUIO KaK YCIOBUIO
YCHEITHON MPOECCHOHANBHON U 00IIIECTBEHHOM JIEATEILHOCTH;

e TOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKON M OTBETCTBEHHOM JIEATEITLHOCTH;

e TOTOBHOCTbH K KOJUICKTHBHOW paboOTe, COTPYJHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIIbHOM,
OOLIECTBEHHO IIOJIE3HOHM, Yy4eOHO-HCCIEeN0BaTENbCKOM, MPOEKTHOM M JIpYruX BHJAX
JIeATEIIbHOCTH;

e OTHOIICHHE K TMPOPECCHOHATHHOM IEATETLHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHUHU
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, O0IIIEHAIIMOHATIBHBIX MPOOIIEM;

MemanpeomMemHbix:

® YMEHHE CaMOCTOSITEIIFHO OMPEICIIATh [EIH ACITeIFHOCTH U COCTABIISATH TUTAHBI ICITEITLHOCTH;
CaMOCTOSITEIIbHO ~ OCYIIECTBIISAT, KOHTPOJMPOBaTh W  KOPPEKTHPOBATH JCSATCIHHOCTD,
HCIIONIb30BaTh BCE BO3MOXHBIE PECYPCHI I TOCTHXKEHUS MTOCTABICHHBIX IeJIel U peann3aiuu
IIJTAaHOB ACATCIBHOCTH, BI)I6I/IpaTI> YCHICIIHBIC CTPATCTHUU B PA3JIMUHBIX CUTYaAlUAX,

® yMEHHE TMPOJYKTUBHO OOMIAThCS W B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh TMO3UIMH JPYrUX YYaCTHUKOB JIEATENBHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(IUKTHI,

e BJaJICHWE HABBIKAMU [IO3HABATENbHOM, y4eOHO-HCCIEAOBATEICKOM W TPOEKTHOM
JCATCIIbHOCTH, HaBbIKaMU pasp€uiCcHus np06neM; CIIOCOOHOCTH u TOTOBHOCTH K
CaMOCTOATCIIBHOMY IMOUCKY METOJA0B PCHICHUSA NPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX
METOJIOB TIO3HAHHUS,

® TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIBHOM  HMH(OPMAIMOHHO-TIO3HABATEIHHOMN
NESTENIbHOCTH, BKIIOUash YMEHUE OPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHHKAX WH(POpPMAIUH,



KPUTUYECKH OIIEHWBATh W HWHTEPHPETUPOBATH HHEGOPMAIUIO, TOJYYaeMyH H3 Pa3TUIHBIX
HCTOYHUKOB;

BJIaJICHUE SI3BIKOBBIMHM CPEACTBAMM: YMEHHE SICHO, JIOTHYHO W TOYHO H3JIaraTb CBOKO TOYKY
3pEHMS, UCIIOJIB30BaTh aJICKBATHBIC SI3bIKOBBIE CPE/ICTBA;

BJIaJICHUE HABBIKAMM I103HABATEIbHON PE(JICKCHM KaK OCO3HAHMS COBEPINACMBIX JCHCTBUH U
MBICJIMTENIHBIX TTPOIECCOB, UX PE3YILTATOB U OCHOBAHWM, I'PAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX MTO3HABATEBHBIX 33/1a4 U CPEJICTB I UX JIOCTUKECHUS;

LEJICYCTPEMJIICHHOCTh B IIOMCKaxX M MPHUHATHH PELICHUH, COOOPa3UTEIbHOCTh M HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIMOCOOHOCTh BOCIPUHUMATH KPacoTy M
rapMOHHUIO MUPA;

npeomemmuuix:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTUKE KaK 4acTH MHUPOBOM KYJIbTYpbl U MecCTe
MaTeMaTUKH B COBPEMEHHOM IIMBUIIM3AIINH, CIIOCO0aX OMMCAHUA SBJICHUN pealbHOr0 MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh MPEJACTAaBICHUM O MaTEeMAaTUYECKUX MOHATHSIX KaK BaKHEUIIUX
MaTeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OMNUCHIBATh W H3y4aThb pas3HbIE IPOLECCH U
SIBJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCUOMATUYECKOI0 ITOCTPOCHUSI MATEMATUUECKUX TEOPUH;
BJIAJICHUE METOJAMHU JIOKA3aTEIbCTB M aJITOPUTMOB PEIICHUS, YMEHUE WX HPUMEHSITb,
MPOBOJUTH JTOKA3aTEJIbHBIE PACCYKICHHUS B XOJ/I€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMU MPUEMAMHU PELICHUS PALUOHAIBHBIX W HPPALHUOHAIBHBIX,
MIOKa3aTeJIbHbIX, CTEHNEHHBbIX, TPUTOHOMETPUUYECKUX YPAaBHEHHII M HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAaHUE FOTOBBIX KOMIBIOTEPHBIX MTPOTPAMM, B TOM YHCIIE JJIsl TOUCKA MYTH PELICHUS
Y WUTIOCTPALMU PEUIEHUS] YPABHEHUN U HEPABEHCTB;

c(hOopMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHUSIX MAaTEMAaTUYECKOTO aHaIW3a U UX
CBOWCTBaX, BIIQJICHHEC YMEHUEM XapaKTepU30BaTh IIOBEACHHWE (YHKIUH, HCIOIh30BaHUE
MOJIYYEHHBIX 3HAHUM JIJIs1 OMMCAHUs U aHAJIM3a PEAJIbHbIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMHM TMOHSTHSMH O INIOCKMX U IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
durypax, #X OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHUS  pPaclio3HABaTh
reoMerpuueckue GUTYpbl Ha YepTexax, MOJENSIX M B pealbHOM MHpPE; NPUMEHEHUE
M3YYEHHBIX CBOMCTB T€OMETPUUECKUX GUTYp U POPMYII ISl pEIICHUSI TEOMETPUUIECKUX 3a1au
Y 3aa4 C MPAKTUYECKUM COJIEPKAHUEM;

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O TPOILIECCaX W SBJICHUSIX, WMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAaJbHOM MHPE, OCHOBHBIX IOHSITHUAX
JJIEMEHTAPHOW TEOPUM BEPOSATHOCTEM; YMEHMM HAaxOAUTh U OLIEHUBATh BEPOATHOCTHU
HACTYTUICHUS COOBITHI B IPOCTEUIITUX MPAKTHUYECKUX CUTYAIMAX U OCHOBHBIC XapaKTEPUCTHKU
CIIyYalHBIX BEJIUYMH;

BJIAJICHUE HABBIKAMHM HCIIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM NpPH PEIICHUH
3a7ad4.

[Tporpamma paccurntana Ha 353 yacoB crenuaibHOCTAM CITO Texauueckoro npodus. M3 Hux

aymuTopHas (oOs3aTenbHas) Harpy3ka oOydaromuxcs — 232 d9aca; caMOCTOsITeNbHas padoTa
(BHeayauTOpHast) oOyuaronmxcs — 99 yacos.

B xoJie uzydenus: JUCHUILIMHBI TPOrpaMMoi pexycMoTpeHbl 10 koHTponbHBIX padoT: Ne 1 o

pazneny 1; Ne 2 mo pazneny 2; Ne 3 mo pazaeny 3; Ne 4 o teme 4.1; Ne 5 o treme 4.2; Ne 6 nio
temaMm 4.3; Ne 7 o pazneny 5; Ne 8 mo pazgeny 6; Ne 9 mo temam 7.1 — 7.3; Ne 10 o remam 7.4 —
7.5. [IpomexyTounas (hopma aTTeCTallUU: BO 2 CEMECTPe — MUCbMEHHBIHN dK3aMeH.



2. TeMmaTnyeckui IJIaH

Koua-Bo aya. yacoB npu | Camocro-
MaxkcumajibHasi | 04HOI (popme 00yueHUA | ATEIbHAS
HaumeHnoBaHue pa3aesioB U TeM
HArpy3Ka, Jyac. a6, | Tioak. padora,
Bcero P yac.
pao. 3aH.
BBenenne 3 2 1
Pasjien 1. Anreopa 39,5 29 - - 10,5
Tema 1.1. Pa3zButue nousTus o yucie 17 12 5
Tema 1.2. KopHu, cTenenu u gorapu@msl 15,5 12 3,5
Tema 1.3. IIpeoOpazoBanue anreOpandecKux 7 5 9
BBIPAKCHUN
KontpoJabHnas padora Ne 1 o pazneny | 1 1
Paznen 2. OCHOBBI TPUTOHOMETPHUU 22,5 17 55
Tema 2.1. OcHOBHBIE OHATUS 3 2 1
Tema 2.2. OCHOBHBIE TPHUTOHOMETPHYECKUE 75 6 15
TOXKIECTBA ! '
Tema 2.3. IlIpeoOpa3zoBaHMe NPOCTEHIITNX 6 4 9
TPUTOHOMETPUYCCKHUX BBIPAKCHHIA
Tema 2.4. ApkcuHyC, apKKOCHHYC, apKTaH- 9 5
T'CHC YHUClia
Tema 2.5. Ilpocrelimme TpUTOHOMETPHUYE- 4 3 1
CKHE YPAaBHEHUS U HEPABEHCMBA
KonTtpouabnas pa6ora Ne 2 no pa3neny 2 1 1
Pa3znen 3. ®yHknuH, UX CBOWCTBAa M rpa- a1 33 8
buxn
Tema 3.1. ®Oynkuuu. [lonarue o HenmpepbIB- 2 5
HOCTH (PYHKIIUU
Tema 3.2. CoticTBa yHkmu. I'paduyeckas
untepnpetanus. [Ipumepsr yHK- 75 6 15
[MMOHALHBIX 3aBHCUMOCTEH B pe- ' ’
QJIBHBIX MPOIIECCaX U SIBICHUSIX
Tema 3.3. O6patHble QyHKIIUN 45 4 0,5
Tema 3.4. CreneHHble, MMOKa3aTelIbHBIE, JIO-
rapuMUYecKue U TPUTOHOMETPH- 27 91 6
yeckue ¢yHkiuuu. OOpaTHbIE TpH-
TOHOMETpUYECKHe QPYHKIINH
Kontpoabnas padora Ne 3 o pazneny 3 1 1
Paznen 4. Hauayia MmaTeMaTH4eCKOro aHa- 71 47 o4
Jm3a
Tema 4.1. TlocnenoBaTeIbHOCTH 5 4 1
Tema 4.2. IlpousBoHast ¥ €€ MPUMEHEHHE 43 28 15
KonTpoabubie padorsl Ne 4,5 o Temam 4.1- 5 5
4.2
Tema 4.3. IlepBooOpazHas 1 HHTETPa 23 15 8
KonTpoabnas padora Ne 6 o teme 4.3 1 1
Pa3nes 5. YpaBHeHus1 M HEPABEHCTBA 44 29 15




Tema 5.1. YpaBHeHUS U CUCTEMBI YpaBHCHUM.

HepaBenctBa u cucreMsl Hepa- 44 29 15
BEHCTB C JIByMsl IEPEMEHHBIMU
KonTtpouabsnas pa6ora Ne 7 no pazneny 5 1 1
Pazgen 6. DiiemeHTa KOMOMHATOPUKH, TEO- 20 13 7
pHsi BepOSITHOCTEH M CTATHCTHKA
Tema 6.1. OcHOBHbIE MOHATHUS KOMOHMHATO- 6 4 9
PUKH
Tema 6.2. DneMeHTHI TEOpUs BEPOSITHOCTEH 9 6 3
Tema 6.3. DneMeHTbl MaTeMaTHYECKOM cTa- 5 3 5
TUCTUKHU
KonTpoabHnas padora Ne 8 no pazneiny 6 1 1
Pa3nea 7. 'eomerpus 82 o4 28
Tema 7.1. IIpsiMble U IIIOCKOCTH B POCTPaH- 18 12 5
CTBE
Tema 7.2. MHOTOTpaHHUKH 12 8 4
Tema 7.3. Tena u mOBEpXHOCTH BpAIICHUS 14 9 5)
KontpoabHnas padora Ne 9 mo reme 7.1 - 7.3 1 1
Tema 7.4. VI3aMepeHus: B reOMETPUH 27 18 9
Tema 7.5. KoopauHaThl 1 BEKTOPHI 11 7 4
Kontpoabnas padora Nel0 o teme 7.4-7.5 1 1
Koncyabranumn 22
Hroro: 353 232 99




3. Coaeprkanue y4eOHOM JUCHMIIIIMHBI
BBenenue

Martemaruka B HayKe, TEXHUKE, SKOHOMHUKE, HTHPOPMAILIMOHHBIX TEXHOJIOTHUSIX U MPAKTUYECKOU
nestenbHOCTH. Llenu u 3a1aun u3ydeHus MaTeMaTuku pu ocBoeHuu crienuanbaocteit CI10.

CamocrosiTeibHass pabora

Hanmcanue coobmennii Ha Temy «/lcTopusi BOSHUKHOBEHHSI MaTeMaTUKNy, «MaTteMmaTuka
JpeBHOCTU», «MaTeMaTiKa B COBPEMEHHOM MHpe» (110 BBIOODY).

Paznen 1. Auareopa

Tema 1.1. PazBuTHe NOHATHSA 0 YUCTIE

Lensie u panuoHanbHbIe 4YHCHa. JlelcTBUTENbHBIE uucha. [IpubnudicerHvlie BbIYUCTEHUS.
Komnnexcnvie uucaa.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kopuu u cremenu. KopHu HaTypaiabHON CTENEHM M3 4Yucia U UX cBoicTBa. CTEmeHW C
palMOHAIbHBIMU TOKAa3aTeNsAMH, UX CBOMCTBA. CTENEHU C JEHCTBUTEIBHBIMHU I10KA3aTEISIMHU.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKa3amesnem.

Jlorapudm. Jlorapudm umcaa. OcHoBHOe norapudmuyeckoe TOXIeCTBO. [lecsTuunbie U
HaTypaJyibHble JJorapu@msl. [IpaBuna nelictuii ¢ torapupmamu. Ilepexos Kk HOBOMY OCHOBAHHUIO.

IIpeodpa3oBanue anredpanyeckux BoipaxeHuii. [IpeobpazoBanue parmoHaIbHBIX, HP-
palMOHATIBHBIX CTEMEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUUIECKUX BBIPAKEHUH.

ApudmeTndeckne IeHCTBUS HAJl YUCIAMHU, HAXOXICHUE TPUOTHKEHHBIX 3HAUCHUN BETUYUH U
MOTPENTHOCTEH BRIUMCICHUH (a0COTIOTHON M OTHOCUTEIHHOM ), CPAaBHEHHE YMCIIOBBIX BBIPAKEHUM.

Brlunciienne u cpaBHEHUE KOpHEW. BrInoIHEHME PacYETOB ¢ paJuKalIaMHu.

Pemenne nppannoHanbHbIX ypaBHEeHH. HaxoxkaeHue 3Ha4eHUN CTENEHEN ¢ pallMOHaIbHBIMU
nokazarensiMu. CpaBHeHue creneHei. [IpeoOpa3oBaHus BeIpaXKEHUI, COEpIKALUX cTereHu. Pe-
HIEHUE MOKA3aTEIbHbIX YPABHEHUN.

Pemenune npukiiaaHeix 3axad.

Haxoxaenue 3HaueHuil norapudma no npousBojIbHOMY OCHOBaHUIO. [lepexon oT ogHOrO OcC-
HOBaHHMS K JIpyroMy. Beruncienue u cpaBHeHue jgorapudmos. JlorapudmupoBanue u HOTEHIIUPO-
BAHHE BBIPAKCHUM.

[TpuOmiKkeHHbIe BBIYUCICHUS U PEIICHUS MTPUKIAIHBIX 3a/a4.

Pemenue norapudmuueckux ypaBHEHHH.

Tema 1.3. IIpeo6pa3oBaHue ajiredpanv4ecKux BbIpaKeHUi

[IpeoOpa3oBaHue palMOHANBHBIX, HWPPALUOHAIBHBIX CTEMEHHBIX, [OKa3aTeJIbHBIX U
norapu(MUUECKIX BBIPAKCHHH.

10



o

10.
11.

12.

13.

CamocrosiTesbHast padora

Hanucanue cooOmenust Ha temy: «/cropusi BOZHUKHOBEHUs MaTeMaTHKW», «MaTemaTuka
npeBHOCTHY. «MaTeMaTiKa B COBpEMEHHOM MHpPE» (10 BEIOODY).

Hanucanue coobuienus Ha temy: «Bo3HuUKHOBEHHE M pa3BUTHE uuciay, «Cekper apaOCcKux
dp», «{udpsl, UX BUIBI U HCTOPUS pa3BUTHN», «CueT npeBHelt Pycuy» (1o BeIOODY).
CocraBiieHHEe TECTOBBIX 3a/JaHUI Ha BCE JEHCTBUS C pallMOHAIbHBIMU YHCIAMHU.

[Ton6op u pemenue 3anau mo teme: «PemeHne 3agad Ha MPOLCHTHI.

Pemienue 3aau Ha BbIUMCIIEHHE NOTPEIIHOCTEN NPUOIMKEHUH (110 MHIUBUAYaIbHOMY 3a/a-
HUIO).

Hanucanue cooOmenust Ha temy «VICTOpHs BOZHMKHOBEHMS KOMIUIEKCHOrO 4Hcia», «Pas-
Jau4YHbIe (POPMBI 3alMCU KOMIUIEKCHOTO 4Hchay, «lIpuMeHeHne KOMILIEKCHBIX 4Yucem» (1o
BEIOODY).

Pemienue 3anay Ha Temy «CTeneHb ¢ ACHCTBUTEIBHBIM MTOKa3aTeNIeM U €€ CBOMCTBay (10 UH-
JMBUIyaIbHOMY 33JJaHUIO).

Pemenne 3anau Ha Temy: «KopeHp N-oif creneHu U3 yucia» (110 UHIMBUIYaIbHOMY 3aja-
HUIO).

Pemenue 3anau Ha Temy: «PelieHne nppalnOHAIbHBIX YpPaBHEHUN» (IO MHAWBUIYaIbHOMY
3a[aHHUIO).

CocraBieHne TeCTOBbIX 3aJlaHull o Teme: «KopHH, cTeneHn».

Hanucanue coobuennii Ha temy: «Mctopust pa3BuTHs jJorapugmony, «Jlorapupmsl BOKpyr
Hac» (TI0 BEIOODY).

Pemenue 3an1a4 Ha Temy «lIpeoOpa3oBanue orapupMUUECKUX BbIpAXKEHUN» (110 UHIUBHUIY-
ATBHOMY 3a/IaHHIO).

CocraBneHnue KkpoccBopza Ha TeMy «CTeneHu, KOpHH, JJorapuMbD».

Kountpoabsnas padora Ne 1 no pazneny 1
Pa3nen 2. OCHOBBI TPUTOHOMETPUH

Tema 2.1. OcHOBHBIC TOHATHSA

Panunannas mepa yrna. BpamartenbHoe nBukeHue. CHUHYC, KOCHUHYC, TAaHI'€HC M KOTAHTEHC

qucia.

Tema 2.2. OcHOBHBIC TPHTOHOMETPHYECKHE TOXKIECCTBA

®opmynsl npusencHuss. Popmynsl cioxeHus. Dopmyibl yaBoeHUss Popmyvl nOI0SUHHO20

yena.

Tema 2.3. IlpeoOpa3oBanus npocTedIMX TPUTOHOMETPHYECKUX BbIPaKeHU

[IpeoOpazoBanre CyMMbI TPUTOHOMETPUYECKUX (DYHKIUN B MPOU3BE/ICHUE U MPOU3BEICHUS B

CyYMMY. BbzpaofceHue MmpuUucOHOMempu4eCcKux gbyHKuud uepes maHeeHc NOJ0BUHHO20 apcymenma.

Tema 2.4. ApKCHHYC, ADKKOCHHYC, APKTAHI€HC YUCJIA

OO6paTHbie TpUroHOMeTpUYecKrue GyHKIIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Tema 2.5. Tpuronomerpuyeckue ypaBHeHHs 1 HEPaABEeHCTBA

11



[Ipocreiiliue TpUroHOMETPUUYECKUE ypaBHEHUS. [Ipocmeiiuiue mpucoHomempuiecKue Hepa-
eeHcmaa.

Oo0paTHble TPUTOHOMeTPpHYEeCKHe PYHKIMHU. APKCUHYC, apKKOCUHYC, ApKTAHT€HC.

Panuannsiii MeTo U3MEpPEHUs YIII0OB BPAILICHUS U CBSI3b C TPaAyCHON MEPOI.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (GOPMYIbl CIOXKEHUS, YIBOCHMS, IPeoo-
pa3oBaHUE CYMMBI TPUTOHOMETPHYECKUX (YHKIUU B TMPOHM3BEICHHE, MPEOOpa3oBaHUE IPO-
U3BE/ICHUsI TPUTOHOMETpUUECKUX (QyHKUMi B cymmy. IIpocTteiiiine TpUroHoMeTpruuecKue ypas-
HEHUS U HEPaBEHCTBA.

OO6patHble TpUroHOMEeTpUYeCKUe (GYHKIIMH: ApKCUHYC, aPKKOCUHYC, apKTaHT€HC.

CamocrosiTesqibHasi padoTa

1. Hanucanue cooOmienust Ha TeMy: «/cTopusi BOSHUKHOBEHMS M Pa3BUTUS TPUTOHOMETPHUMY,
«I[IporCXOXKICHUU SIUHUI] U3MEPEHHUS YTIOBY (TI0 BHIOOPY).

2. Pemenue 3anau Ha TeMy «lIpuMeHeHre GOPMYIT CIIOKEHHS K YIPOIIEHUIO TPUTOHOMETpHYe-
CKHUX BBIP@KCHUIT» (110 MHIUBHIYAILHOMY 33/IaHUIO).

3. CocraBieHue TeCTOBbIX 3aaaHuil o Teme «lIpumenenue GopMyn TPUTrOHOMETPUHU K Hpeod-
Pa30BaHUIO TPUTOHOMETPUUYECKUX BBIPAKEHUI».

4. Pemenue 3ana4 no teme: «D@opmMyiibl mpeoOpazoBaHUs TPUTOHOMETPUUECKON CyMMBI (pa3Ho-
CTH) B IPOM3BEICHUEY (110 MHANBUIYATbHOMY 33JJaHHUIO).

5. Pemenue 3anau no teme: «®opMyisl mpeodbpazoBaHUs TPUTOHOMETPHUECKOTO NPOU3BEIECHUS
B CyMMY (pa3HOCTb)» (10 HHIMBHYaIbHOMY 33/IaHUIO).

6. Pemenue 3amau no teme «TpuroHoMeTpuyeckue ypaBHEHHs» (IO MHIUBUAYAIBHOMY 3aja-
HUIO).

7. TlomroroBka MMHH — mpoekTa 1o Teme: «lIpumenenue tpuroHomerpuu B usuke. OGnactu
IPUMEHEHUS TPUTOHOMETPUN.

Kontpoabnas padora Ne 2 o pazaeny 2

Pa3nen 3. ®yHKUMHU, UX CBOWCTBA U rpaduKu
Tema 3.1. @®ynkuuu. [lonsiTHe 0 HENPEePBLIBHOCTH (PYHKIINH

@ynkumuu. O0nacTe onpeaeseH!s U MHOXKECTBO 3HaueHMi; rpa¢uk (yHKIHH, TOCTPOCHUE
rpadukoB QYHKIMIHA, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

Tema 3.2. CpoiicTBa ¢pynkuun. I'papuyeckasi untepnperanus. [Ipumepnt
(pyHKUMOHAJBHBIX 3aBUCHMOCTEH B PeajibHbIX MpoLeccax U ABJICHHUAX

CpoiicTBa (QyHKHHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAaHMUYEHHOCTH, IIEPHO-
TUYHOCTB. [IpoMexyTku Bo3pacTaHus W YObIBaHUs, HauOoOJIblllee W HAWMEHbLIEE 3HAYEHUS,
TOUYKHU IKcTpeMyMa. I'paduueckas unrepnperanus. Ilpumepsl GyHKINOHATBHBIX 3aBUCUMOCTEH B
peasibHBIX Tpolleccax U SIBICHUAX. ApupmeTnueckue onepauuud Hajl (QyHKuusMmu. CroxHas
bynkuus (komnosunuus). Ilonamue o nenpepvi6HOCMU QYHKYUU.

Tema 3.3. O0paTHble PyHKIUH

Oobpamnvie hynkyuu. O61aCTh ONpeENeIeHUs U 00JIacTh 3HaYeHUN oOpaTHOM (yHkumu. I'pa-
¢buk oObpaTHON QYHKIUH.
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Tema 3.4. CTeneHHble, NOKa3aTelbHbIE, JJOrapupMudeckne i TPUTOHOMeTpHYecKHe (PyHK-
nuu. O0paTHbIe TPUTOHOMETPUYECKHEe (PYHKIHHT

Onpenenenus GyHKIMNA, IX CBOWCTBA U TPaPUKH.

[IpeoOpazoBanus rpadukos. [lapanienbHbli IepeHOC, CUMMETPHUS OTHOCUTENIBHO OCe KOOop-
JUHAT U CUMMETPHUS OTHOCUTEIBHO Hayajla KOOPAWHAT, CAMMETPHUS OTHOCUTEIBHO MPSAMOM Y = X,
pacTsbKEeHUE U CKaTUe BAOJb OCel KOOPAMHAT.

[Tpumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMH B peajbHBIX IPOLECCAX U3 CMEXHBIX AUCLIHU-
e, Onpeaenenne pyakuuid. [loctpoenue u urenue rpadukoB GhyHkuui. MccnenoBanue GyHK-
ruu. CBOKMCTBA JIMHEWHOU, KBagpaTUYHOW, KYCOUYHO-TMHEHHOW M JPOOHO-TMHEHHON (YHKITUH.
HenpepriBable u nepuoanyeckue Gpynkuuu. CBoiicTBa u rpaduku cuHyca, KOCHHYca, TAHTeHCa U
koTanrenca. OOpatHple QyHKIMH W ux rpadpuku. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKITUH.
[TpeobpazoBanus rpaduka Gpynkuuu. ['apmonnyeckue xkonedanus. [Ipuknannelie 3anayn.

[TokazarenbHble, TIorapupMUUECKIe, TPUTOHOMETPUUYECKUE YPAaBHEHUS U HepaseHCmad.

CamocrosiTesibHas padora

1. BeinonHeHne NPakTUYECKOrO 33JaHUs HA ONMCAHUE CBOMCTB (PYHKLIMHU IO JTAHHOMY IrpapuKy
(M0 MHAMBUIYaJIbHBIM BapUaHTaM).

2. Brmonnenue rpaduueckoil paboTbl Ha TeMy «DJeMEHTapHble NpeoOpazoBaHMs rpaduka
¢GyHKIMN» (10 UHAUBUAYAJIbHBIM BapUaHTaM).

3. BeimonHenune rpaduueckoit paboThl Ha MOCTpoeHUe rpaduka (GyHKIUU, OOpaTHON HaHHON

(o maHHOMY TpaduKy).

Pemenue 3aa4 Ha nocrpoeHue rpa@uKoB CTENEHHbIX (QYHKIMHA U OIMCAHUE UX CBOMCTB.

Pemienue 3a1a4 Ha onucanne CBOWCTB M ITOCTPOSHHE TpadiKa MOKa3aTeIbHON (DYHKITHH.

6. Brmonnenue rpadguyeckoil paboThl Ha MOCTpOEHUE rpaduKa Moka3aTeaIbHON GYHKIMU IyTEM
3JIEMEHTAPHBIX TPeoOpa30BaHUiA.

7. Brimonnenue rpaduueckoil paboTel Ha mocTpoeHue rpaduka orapudmMudeckon (QyHKIHH
IyTE€M JIEMEHTapHbBIX NPeoOpa3oBaHuil (10 HHAMBUAYAIBHBIM BapUaHTaM).

8. Tloctpoenue rpadukoB GpyHkuuii Y = a Sinx + b; y = a cosx + b (mo unanBHIYyanbHbIM Bapu-
aHTaMm).

9. BemmonneHue rpaduueckoit paboTsl Ha OCTpoeHue rpagukoB GyHKIUit Yy =atgx + b; y = a
Ctgx + b (mo nHAMBUIYaTbHBIM BapUAHTaM).

10. I'paduueckas pabota Ha nMocTpoeHue rpaukoB TPUTOHOMETPUUECKUX (DYHKIMN MyTeM 3Jie-
MEHTapHBIX TPe0Opa30BaHU.

oA~

KonTpoabnas padora Ne 3 no pazneny 3

Pa3znen 4. Hauana MaTeMaTHUYECKOr0 AaHAJIN3Aa

Tema 4.1. ITocsie10BATEIBLHOCTH

ITocaemoBaTe ILHOCTH. Croco05bI 3aIaHus n CBOMCTBa YHUCIIOBBIX
nmocienoBaTeabHOCTe. [lonsamue o npedere nociedosamenviocmu. Cyuwecmeosarue
npeoeia  MOHOMOHHOU 02PaHUYEHHOL nocne008amenbHoOCmi. CymMupoBaHue

MOCJIeI0BaTeIbHOCTEM. becKkoHeuHO Y6LIB3.IOH_[8.H TCOMETPHUYICCKAsA MMPOTPECCUA U €€ CyMMa.
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Tema 4.2. Ilpon3BoaHasi U ee NPpUMeHeHH e

IIpousBoanas. [lorsTre o mpon3BoHON DYHKIIMH, €€ TeOMETPUICCKUN, MEXaHUUECKHUMA
U (GuU3MYECKUH CMBICT. YpaBHEHUE KacaTelbHOW K Tpaduky ¢yHknuu. IlpaBuma u
dbopmynsl  nuddepeHupoBaHusa, TaOIUIIa MPOU3BOIHBIX AJIEMEHTAPHBIX  (YHKIIHM.
[Ipou3BogHBIE CYMMBI, PAa3HOCTH, NPOU3BEACHHS, 4YacTHbIC. [IpoM3BOAHBIE OCHOBHBIX
ajeMeHTapHbIX (pyHkui. I[IpuMeHeHHe NPOW3BOJHONW K HCCIACAOBAHUIO (QYHKIUHA W
noctpoeHnto rpadukoB. HaxoxpeHue HawOONBIIEro, HAWUMEHBIIETO 3HAYCHUS U
9KCTpeMalIbHbIX 3HadeHH (yHKUUU. I[Ipouzeoousvie obpammuol QyuKkyuu u KOMNOIUYUU
@yHryuu.

[Ipumepsl UCHONB30BaHUS MPOU3BOAHON [UIsI HaXOXKACHUS HAWIYYIIETO pPELICHUS B
MPUKJIAIHBIX 3a7adax. Bropas mpousBojHAs, €€ TEeOMETPUUYCCKUN M (DU3MYECKHid CMBICIL.
HaxoxaeHnue ckopocTH [uIs mpoiiecca, 3aJaHHOro (opMyIioi U rpaguKoMm.

KoutpoJabhbie pa6oTsl Ne 4, 5 o temam 4.1- 4.2
Tema 4.3. IlepBooOpa3Hasi 1 HHTerpaJ

IlepBooGpa3nass u wuHTerpaj. [IpuMeHeHne OIpeneIeHHOrO0 HHTErpansa Ui
HaXOXJICHUs IUIOMIaAu KpuBoJMHEWHONW Tpamnenun. @dopmyna Herorona—IJleitbHuna.
[Tpumepsl IpUMEHEeHHs] UHTErpajia B PU3UKE U TEOMETPHUH.

CamocrosiTesibHas padora

1. Pemenue 3a1a4 Ha BeIYMCIIEHHE Npezena GyHKIMU HAa OECKOHEYHOCTH (10 MHIUBUYalb-
HOMY 33JIaHHUIO).

2. Pemenue 3aau Ha npUMeHeHHE MPaBII AU hepeHIpoBaHus (110 HHIMBUAYATBHOMY 3a-
JTAHHIO).

3. Pemenue 3aa4 Ha HaXOXKEHHE TPOU3BOTHON CTETICHHOM, TIOKa3aTeIbHOM U Jorapudmu-
4yecKOoM (QYHKIMH (110 MHIUBUIYaJIbHOMY 33JaHUIO).

4. Pemenue 3aiau o teme: «HaxoxeHne Npou3BOAHOM CIOXKHON (YHKLMM (10 MHAUBHITY-
ITBHOMY 33JIaHHIO).

5. Pemenue 3a1a4 Ha HaxOXKJIEHHE 3HAUYEHUS IPOU3BOAHON B TOUKE (110 MHAWBUYaIbBHOMY
3aJIaHHIO).

6. Hamucanue coobmenus Ha Temy «Vcropus quddepeHMaIbHOro ncurcneHusy, «lIpume-

HEHUE MPOU3BOIHOI B (puzmKe» (110 BEIOOPY).

CocraBneHne TeCToOBbIX 3aaHuil 1o TeMe «lIpon3BoHas QyHKIHUNY.

8. Pemenue 3anau o reme: «VccnenoBanue GyHKIUM HA MOHOTOHHOCTb C TOMOIIBIO IIPOU3-
BOJTHOI (110 MHIMBUAYAIbHOMY 33JaHUIO).

9. Pemenue 3aau no teme: «VccaenoBanue PyHKIUM Ha SKCTPEMYMBI € IIOMOILIBIO IPOU3-
BOJTHOI» (110 MHAMBUAYAIbHOMY 33JaHUIO).

10. Hammcanue cooOmieHust Ha Temy: «lIprMeHeHne BTOpoil mpou3BoaHOH B ¢usuke», «IIpo-
M3BOJIHBIE BBICIINX TOPSAKOB U X IPUMEHEHHE» (II0 BBIOOPY).

11. Pemenue 3a1a4 Ha McciieoBaHue (PYHKIIMK HA MOHOTOHHOCTB € ITOMOIIIBIO BTOPO TPOM3-
BOJTHOM (110 MHAMBUIyaIbHOMY 3a/IaHHIO).

12. Pemenue 3agau no teme: «VccenenoBanue (pyHKIMH HA HAIIPABJIEHHUE BBITYKIOCTH TpadHKa
Y TOYKHU TIepernoay (1o MHIUBHUIyaTbHOMY 3a/IaHUIO).

13. Bemonuenue rpagudeckoil padotsl «ccnenoBanue GpyHKIUM U MTOCTpOEHUE ee rpaduka
0 Pe3yJIbTaTaM MCCIIEI0BaHUS (OMMCAHNE CBOUCTB (PYHKITHH).

14. Bemonnenue rpagudeckoil padbotsl «ccnenoBanue GpyHKIUHM U MOCTpOEHUE ee rpaduka
IO pe3yibTaTraM HcCcieI0BaHUs» (MMOCcTpoeHue rpadrka pyHKINN).

~
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15. Pemrenue 3a7a4 Ha HaXOXKJICHUE HAUOOJBIIETO (HAMMEHBINET0) 3HAUCHHUS (YHKIIMU Ha OT-
pe3ke (110 MHAMBUAYAIbHOMY 33JaHHIO).

16. CocraBnenue kpoccBopaa no teme: «OCHOBBI TU((epeHINaTbHOI0 UCUUCIICHUSD.

17. Pemenue 3ama4 Ha HAXOXKICHUE NEpBOOOpazHON (PyHKIMU (MO0 MHAWBUIYATbHOMY 3aj1a-
HUIO).

18. CocraBnenue TecTOBBIX 3aJaHui 110 TeMme: «HeorpeaeeHHbIi HHTETpa.

19. Hammcanue pedepara uiam 1okiaana Ha TeMy: «VICTOpHsl MHTErpaIbHOIO UCUUCICHUS, CO-
obmenus «Metoa ucueprbiBaHus Apxumernay» (1o BEIOOpY).

20. Pemienue 3a1a4 Ha BEIYMCIICHUE OIPE/ICNICHHOIO MHTErpajla C UCIIOIb30BaHUEM €ro CBOWCTB
(1o MHIMBUYAILHOMY 3aJIaHHUIO).

21. Pemienue 3a7a4 Ha BBIYMCIICHUE ONPEIEIEHHOIO MHTErpaia (o MHAMBUIAYAIbHOMY 3aja-
HUIO).

22. TlonGop u permenue 3a1a4 1o reme: «OnpeieNIeHHbI HHTerpail B FTeOMETPHN.

23. Pemenune 3amau mo teme: «OnpeneneHHbId HHTErpal B (HU3MKe» (10 MHAMBHIYATbHOMY
3aJIaHHUIO).

24. Cocrapienue Tabmuipl «OnpenereHHbId HHTErpal B TEOMETPUH U (DU3HKE).

25. IlonroroBka MMHM — mpoekTa 1o teme: «lIpenplcTopusi MaTeMaTH4YECKOIO aHaJIN3a.
3HavYeHre POU3BOJHOM B PA3IMYHBIX 00IACTIX HAYKH.

Kontpoabubie padorsl Ne 6 o Teme 4.3.
Pasnes 5. YpaBHEeHHUsI H HEPABEHCTBA

Tema 5.1. YPaBHeHI/Iﬂ H CUCTEMBI ypaBHeHHﬁ. HepaBeHcTBa U CUCTEMbI HEPABEHCTB C
ABYMS IIEPEMECHHBIMHA

YpaBHeHusi W  cHCTeMbl ypaBHeHuWil. PanuonanpHble, HpPpaLUOHAIBHBIC,
MOKa3aTeJIbHbIE U TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMBI.

KopHu ypaBHeHMil. PABHOCUIIBHOCTh YPaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TTPUEMBI UX pelIeHUs (pa3joKEeHUE Ha MHOXKUTENU, BBEJICHUE HOBBIX HEH3-
BECTHBIX, IMOJICTAHOBKA, TPa(PUIECKUN METO/).

HepaBencrBa. PannoHalbHBIE, UppALMOHAIIBHBIC, TOKA3aTEIbHbIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIC TTPUEMBI X PEIICHHUS.

Hcnoab30BaHue CBOMCTB U rpadukoB GyHKIUMA NPH PellIcCHHH YPABHEHUI M Hepa-
BeHCTB. Meton uHTepBaioB. M300pakeHre Ha KOOPAMHATHOW IUIOCKOCTH MHOECTBA
pELIEHUI YPaBHEHUN U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

IIpuknagHeie 3ana4n

[IpuMmeneHre MaTeMaTUYECKUX METOJOB ISl PELIEHUS COAEPKATENbHBIX 3a/1ad U3 pas-
JUYHBIX 00JIaCTEN HAYKU U TIPAKTUKH.

HNurepnperanus pesyibrara, yu4eT peajbHbIX OTPAaHUYCHUN.

CamocrosiTesbHast padora

1. Hamucanue KoHCTIEKTa HA TeMy «MeTOo/Ibl pelIeHHs] UPPALMOHAIBHBIX YPAaBHEHUM».

2. Pemenne 3amau Ha Temy «PemreHue UppanMoOHAIBHBIX  ypaBHEHHi» (IO
WHIMBUTyJILHOMY 3aJIaHHUIO).

3. Pemennme 3amau Ha Temy «PelneHne UppanMOHAIBHBIX  HEpaBeHCTB» (IO
WHIMBUTyILHOMY 3aJIaHHUIO).

4. Pemenne 3amau Ha Temy «l[loka3zaTenbHbIE ypaBHEHHMS M METOIbI MX perreHus» (Imo
WH/IMBUTyJILHOMY 3aJIaHHUIO).
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5. PemieHne noka3aTeabHbIX U JOrapu()MHUUSCKUX ypaBHEHHH rpadUuecKiuM METOI0M (10
WHMBUTyILHOMY 3aJIaHHUIO).
6. Pemenue 3amau Ha Temy «[loka3arenbHble HepaBeHCTBa» (MO0 HMHIUBUIYATLHOMY

3a/1aHHIO).

7. CocraBieHHe TECTOBBIX 3aJaHuii Ha Temy «VppalMoHaJIbHbIE M MOKa3aTeIbHbBIC
YPaBHECHUA).

8. Hamucanue koHcrekta: «Buabl orapuMUYECKUX YpaBHEHHH W METOABI HX
PELICHUSY.

9. Pemenue 3amau Ha Temy «PemieHue JorapuMuueckMx — ypaBHeHH» (1O
WHMBUTyILHOMY 3a/IaHHUIO).

10. CocraBnenue kpoccBopaa no teme: «llokazaTenpHas u norapupmuueckas GyHKIUHN

11. Hamucanue koHcnekTa Ha TeMy «OCHOBHBIE METOJbI PELIEHUS] TPUTOHOMETPUUECKUX
ypaBHEHUI».

12. Pemenue 3amau Ha TeMy «PelieHne TPUTOHOMETPHUYECKMX YPaBHEHUH Pa3IUYHBIMH
MeToaammy (10 HHIUBHIYaTbHOMY 33/IaHUIO).

13. CocraBienue KpoccBopaa 1o Teme: « T puronomMerpudeckue QyHKIHm.

14. Pemenue 3amau Ha Temy «PelleHune cUCTEM HEPABEHCTB C ABYMs I€pEMEHHBIMU
rpaguyeckuM MeToI0M (IO MHIMBHUIYaIbHOMY 3aJaHHIO).

KonTpoJubHbie padorsl Ne 7 110 pazneny 5

Paznen 6. KomOnHaTtopuka, CTaTUCTHKA M TEOPHSI BEPOATHOCTEM
Tema 6.1. DiieMeHTbI KOMOMHATOPUKH

Hctopus pa3BuTHA KOMOWHATOPUKH W €€ POJIb B Pa3IHUYHBIX cepax UeroBEeUecKOu
KU3HeneATeNbHOCTH. (OCHOBHBIE MOHATHS M NpaBWia KOMOMHAaTOpHKHU. Pemienue
KOMOHMHATOPHBIX 3aJay. 3a/Jaud Ha IOACYET YhCa Pa3MEIIEeHHH, IepecTaHOBOK, COYeTa-
HUi, pemeHue 3agay Ha nepebop BapuaHTtoB. dopmyna O6uHoma HproToHa. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

Tema 6.2. DiieMeHTBI TEOPHH BEPOSITHOCTEH

Hctopus pa3BuTHs TEOPUH BEPOSITHOCTEH U €€ POJib B pa3IMYHbIX C(epax uyeloBeUecKou
Ku3HenesaTenbHocTH. Cobbimue, 8eposimHOCIb COObLIMUS, CEOUCMEA 6ePOSMHOCMEU, ClO-
Jrcenue u ymHoodcenue eeposmuocmei. IIoHsATHE 0 HE3aBUCUMOCTH COOBITUN. Brruncnenue
BEPOSTHOCTEH. [Juckpemnas ciyyaiinas eenuduna, 3aKkon ee pacnpeoenenus. Yucnoguvle xa-
PAaKmepucmuky OUCKpemHou caydaunol eenuyunsl. [lonamue o 3akome OOMbLUWUX UUCE].
Ipuxnaonwie 3a0auu.

Tema 6.3. DiIeMEeHTHI MATEMATHYECKON CTATUCTHKH

HcTopust pa3BUTHS CTAaTHCTUKH B €€ POJIb B PA3JIMYHBIX chepax deoBeYSCKON KU3HEIe-
areiapbHOCTH. [IpencraBienue qaHHBIX (TaOIUIIBI, AMArpaMMBbl, TpadUKH), ceHepalbHdas co-
BOKYNHOCMb, 8blOOPKA, cpednee apumemuueckoe, meouana. Ilonamue o 3adauax mame-
Mamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6epoSmHOCIHbIX Memo0o8.

CamocrosiTesibHas padora

1. Pemenue 3anau Ha npruMeHeHne GopMyn KOMOMHATOPUKH (IO MHIMBHUIYAIbHBIM BapHaH-
TaMm).
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2. Hanucanue cooOmenus Ha Temy «/IcTopHsi BOSHUKHOBEHUsI KOMOMHATOPUKWY; «cTopus
OTKpeITUsL Popmynel buHoma HbroToHay, «Mcropus oTKpbITHS TpeyroiapHHKa [lacka-
5.

3. Hamucanue coobmienust Ha TeMy «BO3HMKHOBEHHE W Pa3BUTHE TEOPUH BEPOSTHOCTEH,

«Benukue MaTeMaTuKy, BHECIINE BKJIAJ] B Pa3BUTHE TEOPUH BEPOSITHOCTEW».

[TonOop u penieHue 3a1a4 Ha OMPEICIICHUE BEPOSTHOCTU COOBITHSI.

[TonGop u perieHue 3a1a4 TEOPUU BEPOATHOCTEN ¢ IPUMEHEHHEM (POpMYJT KOMOUHATOPH-

KU.

6. Pemenue 3a1au Ha BBIYMCIIEHUE YMCIIOBBIX XapaKTEPUCTUK CIydalHOW BEJMYUHBI (110 UH-
JMBUyaJIbHBIM BapHaHTaM).

7. CocraBnenue kpoccBopza Ha TeMy «KOMOMHATOpHKaA, CTATUCTUKA U TEOPHs BEPOSTHO-
CTEW».

o &

8. IloxroroBka MuHM — npoekTa 1o Teme: «Teopema Buera u komOuHaTOpHUKa».

9. TloxmroroBka MMHH — TpoekTa 1o Teme: «CiydaiiHble COOBITUS U UX MaTEMaTHYECKOe
OIMCAHUEY.

10. IMoaroToBka MHUHU — MPOEKTA MO TeMe: «DIIEMEHTHI TEOPUU BEPOATHOCTEH B HAPOTHBIX
Urpax».

11. IloarotoBka MHUHHM — MpoeKTa Mo TeMe: «PoJlb CTaTUCTUKU U TEOPUU BEPOSITHOCTEH B
pa3sBUTHU (PUBUKUY.

KonTtpoJubnbie padorsl Ne 8 no pazzneny 6

Pazgea 7. I'eomerpus
Tema 7.1. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3aumHoOe pacronoxeHue JByX NPsAMBIX B IIPOCTPAHCTBE. YTOJI MEXAY NpsAMbIMU. B3a-
MMHOE DACIOJIOKEHUE NPAMBIX M IUIOCKocTed. [lapamuienbHOCTE NpsSMOM M IIIOCKOCTH.
[TapamnensHOCTh MIockocTed. IlepnenauKynsspHOCTH NpSMOM M IUIOCKocTH. Ilepnenau-
KYJISIp ¥ HaKJIOHHAsl. YTOJI MEXAY NPSIMOU U IJIOCKOCTBIO. Teopema 0 Tpex nepneHauKyIis-
pax. JIByrpaHHbli yroi. Yroil MeXAy IUIOCKOCTAMU. llepneHaukynsapHOCT IBYX
IIJIOCKOCTEM.

I'eomerprueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapajlIeNIbHBIA MEPEHOC, CUMMETPHS
OTHOCHTEJIBHO IUIOCKOCTH.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHbIX U NEPIEHANKYJIAPHBIX INIOCKOCTEH.

PaccrossHME OT TOYKM 10 INIOCKOCTH, OT INPSMOM 10 IUIOCKOCTH, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, MEX/1y CKPEIMBAIOIIUMHUCS MPSIMBIMH, MEX1Y IPOU3BOJIBHBIMU (PUTYpaMH B
IIPOCTPAHCTBE.

[TapannensHoe MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o niowjaou opmo2oHaIbHOU
npoeKyuu MHO20y201bHUKA. B3auMHOe pacrosoKeHue NPpOoCTPaHCTBEHHBIX (GUryp.

N300paxkeHne npocTpaHCTBEHHBIX QUTYP.

Tema 7.2. MHOrOrpaHHUKH

Bepuunul, pebpa, epanu munocozpannuxa. Pa3septka. MHOrorpanssie yriel. Beimykisie
MHOTrorpaHHuku. Teopema Dunepa.

[Tpusma. [Ipsimas u naknionnas npusma. [IpaBunbHast npusma. [lapannenenunen. Kyo.

[Inpamupa. IIpaBunbHas nupamuga. Y ceuenHas nupamuaa. Terpasap.

Cummerpui B KyOe, B mapajuiesienuiesie, B Ipu3Me U MUpaMuie.

Ceuenus ky0a, MpU3Mbl U MTUPAMUJBL.

[IpencraBnenue o NMpaBUJIBHBIX MHOTOIpaHHMKax (TeTpasjpe, Kybe, OKTa’ape, noje-
Kad/]pe U UKOCa’JIpe).
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Tema 7.3. Tes1a M MOBEPXHOCTH BpalleHUSI

[Hunuuap u konyc. YceueHHbIH KoHyc. OCHOBaHMe, BbICOTA, OOKOBasi OBEPXHOCTh, 00-
pasyromas, pa3BepTka. OceBble CEUEHHS U CEUEHHUs], TapajlIeJIbHbIe OCHOBAHHUIO.
lap u cepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.

Koutpoabubie padorsl Ne 9 o remam 7.1.- 7.3.
Tema 7.4. U3mMepeHusi B reOMeTPpHH

O6bem u ero uzmepenue. HTerpanbHas popMyna oobema.

®opMynbel 00beMa KyOa, HPSIMOYIOJBHOIO IapajuleienuIie/ia, IPU3MbI, ITHIHHAPA.
®dopmynbl 00beMa UpamMuaAbl M KoHyca. DOpMyJIbl IO TOBEPXHOCTEH MUIMHIpA U
koHyca. opmyiibl 00beMa I1apa 1 IIomaau chepsl.

[TogoOue Ten. OTHOLIEHUS TII0IAIeH TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEJI.

Tema 7.5. KoopauHaTbl M BEKTOPBI

[IpsmoyronbHas (nekapToBa) cUcTeMa KOOpAMHAT B mpocTpaHcTtBe. Dopmyna paccros-
HUS MEXKY IByMs TOUKaMU. Y pPaBHEHUSI OKPYKHOCTH, CPEpbl, n1ocKocmu u npsamol.

Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Clio)KeHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO HAMpaBiICHUSM. YTOJI MEXIY JBYMS BEK-
topamu. [lpoekuus Bekropa Ha ocb. Koopmuuatsel BekTopa. CKalsipHOE MNPOHU3BEICHHE
BEKTOPOB.

Hcnonb30BaHrne KOOPAMHAT U BEKTOPOB MPU PELICHUH MATeMaTUYECKUX U MPUKIATHBIX
3a/1a4, IPH J10Ka3aTEIHCTBE TEOPEM CTEPEOMETPUH.

CamocrosiTesibHas padoTa

Hanucanue coobuienust Ha TeMy «/croprs BOSHUKHOBEHHUS reoMeTpumn», «CTepeoMeTpus Kak
pazzen reoMeTpun», «OCHOBOIIONIOXKHUKU CTEPEOMETPUIY.

CocraBnenue Tabmunpl «Ciydan B3aMMHOTO PAacloONIOKEHHUs NMpsMOM M IuiockocT. [lpusHaku
MapajuIeIbHOCTH U MEPIEHAUKYIIIPHOCTH IPSIMOU U ITIOCKOCTI.

Hanucanue xoHcrekra Ha TeMy: «CBOMCTBa MapayljIesIbHBIX MIII0CKOCTEM.

Pemenue 3amau no teme: «llepnenaukynap u HaknoHHas. TeopeMa o TpeX NEPIEHIUKYIISAPAX»
(110 MHIMBUIYaJIbHBIM BapUaHTaM).

N3roroBneHne MakeTa JByrpaHHOIO yria.

[ToaroroBka MMHM — mpoekTa 1o TeMe: «CUMMETpUsI B UCKYCCTBE, apXUTEKTYpE, )KUBOIHCH, B
IIPUPOJE».

Pemenue 3amau mo teme: «OceBoe ceueHne MUINHAPay (110 UHANBUIYATLHBIM BapUaHTaM).
N3rotoBnenune pa3BepTKU KOHYycA.

Pemenue 3anau no teme: «CeueHue KOHyca: OCEBON U MIIOCKOCTHIO, MapajlieIbHOH OCHOBAHUIO»
(Mo MHAMBHUIYAJIbHBIM BapUaHTaM).

Brinosninenue yeprexeil.

Hanucanue xoHcnekra o teme: «llnomaas moBEpXHOCTH MPOCTPAHCTBEHHOIO TENAY.
Brinonnenue npaktuyeckoro 3aaanus « CTOMMOCTh pEMOHTa MO KOMHATBD».

N3roroBnenune pa3BepTOK MHOIOTPAHHUKOB U BBIUMCIIEHUE UX IIOMIAACH.

Pemenne 3agauy Ha BBIYHMCIEHHE IUJIOLIAAM TOBEPXHOCTH IMIMHApPA (IO WHIUBHIYaTbHBIM
BapUaHTaM).

Hanucanue koHcrniekra Ha TeMy: «[loHsTHE 00bEMa U €ro U3MEPEHUEY.
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16.

17.

18.
19.
20.

21.

22.

23.
24.
25.
26.
27.
28.

29.
30.

[IpakTrueckoe 3amaHue Ha HaxokaeHue oObeMoB mpu3M (mas cmerm. 15.02.01, 26.02.02,
26.02.05, 26.02.06). «Pacuer Bogousmenienus cyaHa» (s crem. 26.02.03).

Pemenue 3amau Ha BhIYKMCIIEHHE 00beMa MUPaMUIbl M YCEUEHHOM mupaMuibl (110 UHAUBUAYaIb-
HBIM BapHaHTaM).

Pemenue 3ana4 Ha BeIYHCIEHHE 00beMa MUIMHIPA (110 MHIUBUIYAIbHBIM BapHAHTaM).

Pemenue 3an1a4 Ha BbIUMCIEHUE 00OBEMOB TEJI BpallleHus (110 UHAUBUAYaAIbHBIM BapUaHTaM).
Perienue 3aau Ha cocTaBieHUe ypaBHEHHI MOBEPXHOCTEHM B IMPOCTPAHCTBE (MpsMasi, IIIOCKOCTh,
cdepa) (110 MHIUBHUIYATHLHBIM BapHAHTaM).

BrimonmHenue nericTBUil Hal BEKTOPaAMH B TE€OMETPUYECKONM W KOOPAMHATHOM (opmax ([Jis crie.
26.02.02, 26.02.05, 15.02.01). IIpaktuueckue 3amanus «IloctpoeHue BEKTOPHOI AUarpaMMbl TOKa
W HampspDKEHHs 3JeKTpudeckor nenw» (s crem. 26.02.06); «Pacyer ckopocTH W HarpaBiICHHS
JIBIDKCHHUS] Cy[JHA OTHOCHTENIFHO JAHHOTO TI0 MOKA3aHUSM DPaJMOJIOKAIIMOHHBIX MPUOOpPOB» (MIs
crrerr. 26.02.03).

Hamnucanue coobmienus Ha temy «lcronp3oBaHne MeTo1a KOOPAWHAT MIPU PEIIeHHH MaTeMaThuye-
CKUX 3a71au», «[I[pumMeHeHue cKaasipHOro MPOU3BECHUS BEKTOPOBY.

[TonroToBka MUHH — MPOEKTA 1O TeMe: «3arajJiki U TAMHCTBEHHASI YHEPTETHKA ITUPAMHD.
[ToaroroBka MUHU — MPOEKTA 1O TeMe: «I eoMeTpus B )KUBOIIUCK.

[TonroroBka MUHM — MPOEKTA 1O TeMe: «[ ' eOMETpHsl B CKYJIBIITYPE».

[ToaroroBka MUHU — MPOEKTA 1O TeMe: «I ' eoMeTpusi B apXUTEKType.

[TonroroBka MUHM — MPOEKTA 1O TeMeE: «3araJki ¥ TApMOHUS MPABIIIBHBIX MHOTOTPAHHUKOBY.
[ToaroroBka MHUHU — MPOEKTa MO TeMe: «30JI0TO€ COKPOBUIIE I€OMETPHH- Jorapudmuueckas
CIIHPAJIB).

[ToaroroBka MUHU — MpoeKTa Mo TeMe: «MoHokpucTaisl U [11aToHOBBI TEmay.

[TonroroBka MuHHM — mpoekrta mo Teme: «llpukimamHas crepeoMeTpusi B XHMHUU — CO3JIaHHUE
MIPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKHUX BEIIECTBY.

KonTpoJsbubie padorst Ne 10 o temam 7.4.- 7.5.

3.2. TEMbI COOBIIEHUN

HcTopus BO3HUKHOBEHHS MAaTEMATUKHY;
Maremartuka JpeBHOCTH;

MaremMaTrKa B COBpEMEHHOM MUPE;
BO3HUKHOBEHUE U Pa3BUTHUE YUCIIA;

Cexkper apabckux mudp;

Cuer npesneil Pycy;

HcTopust BOSHUKHOBEHHSI KOMIUIEKCHOIO YHCIIA;
Paznuunble popMBI 3aIMCH KOMIUIEKCHOTO YHCIIA;
[TpyMeHeHnEe KOMIUIEKCHBIX YHCEl;

Hcropust pa3BuTHs 10rapugMos;

Jlorapugmsl BOKpYT Hac;

HcTopus BO3HUKHOBEHMS U Pa3BUTHUSI TPUTOHOMETPHUHY;
[TpoucxoxeHue e1uHUL U3MEPEHNUS YTJIOB;
Hcropus qupdepeHnnanbHOro HCUUCICHNS;
[TprmMeneHne Npou3BOIHOM B (hU3HKE;

[Ipumenenue BTopoil mporu3BOJHOM B (pr3mKe;
ITpon3BoIHBIE BBICIINX MOPSIKOB U X IPUMEHEHHE;
HcTopust MHTErpabHOrO UCYKCIIEHHS,

OCHOBBI HHTETrPAJIBHOIO UCUUCIICHUS

ITpumeHeHne onpeeneHHOro NHTerpaa;

I'. JIefiOHMI 1 ero BKJIaJ B pa3BUTUE UHTErPATBHOTO UCUUCIICHHUS;
Meron ncuepnbiBaHust Apxumena;
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Hcropust BOSHUKHOBEHHUSI KOMOWHATOPUKHY;

OCHOBOIOJIOKHUKHA KOMOMHATOPUKH;

HcTopus otkpeiTus hopMyiel OmHOMa HploTOHA;

Ucropus oTkpeiTus TpeyroipHuka Ilackans;

Bo3HHKHOBEHHE U pa3BUTHE TEOPUH BEPOSITHOCTE;

Benukue marematuku, BHECIIHE BKJIA/l B Pa3BUTHE TEOPUH BEPOSATHOCTEH;
HcTopust BOSHUKHOBEHHUSI TEOMETPUH;

CrepeoMeTpust Kak pasJiesl FeOMETPHH;

Hcnonb3oBaHue METOa KOOPIMHAT MPH PELIEHUN MaTEMaTHYECKUX 3a1a4;
[TpuMeHeHne CKaIsIpHOTO MPOU3BEIECHUS BEKTOPOB.

3.3. UHANBU Y AJIBHBIE ITPOEKTHBI

Teopema Buera u komOuHaTOpHKa.

[IpenpicTOopuss MAaTEeMaTHYECKOIO aHaiu3a. 3HAUY€HHE IPOU3BOJHOI B pas3IUUHBIX OOJIACTSIX
HayKH.

CrnyyaiiHble COOBITHS U UX MaTEMAaTHYECKOE ONHCAHUE.

[IpumeneHue TpuroHomeTpun B pusuke. O61acTu NpUMEHEHHs TPUTOHOMETPHH.

3araJky 1 TAMHCTBEHHAsI SHEPreTUKA ITUPaMUL.

['eomeTpusi B )KUBOIUCH.

I'eomeTpus B CKyJIBIITYpE.

['eomeTpus B apXUTEKType

3araJKy ¥ rapMOHUS IPAaBUJIbHBIX MHOTOTPaHHHUKOB.

30510TO€ COKPOBHIIIE TE€OMETPHH - JIOTapUPMUIECKasi CIUPAIIb.

MonokpucTaiuisl 1 I11aTOHOBEI Tena.

DIIEMEHTBI TEOPUH BEPOATHOCTEH B HAPOAHBIX UIPax.

PoJjib CTaTUCTUKY U TEOPUU BEPOSITHOCTEH B pa3BUTUH (DUBUKHU.

[TpuxiagHas cTepeoMeTpusi B XUMUHU - CO3/IaHUE MPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKUX
BELIECTB.

[IpuMeHeHNEe TPOU3BOAHBIX B PA3IMUHBIX 00IACTAX HAYKH.

[TprMeHeHne UHTETPaIoB B pa3iIMYHBIX 00IACTSIX HAYKH.
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4. XapakTepuCcTHKA OCHOBHBIX BHI0B Y4eOHOM eI TeJIbHOCTH

00y4aruxcs

Copep:xanue 00y4eHust

XapaKkTepuCTHKA OCHOBHBIX BUAOB /1€ TeJIHOCTH CTYd€H-
TOB (HA YPOBHE Y4eOHbIX JIeliCTBHIA)

BBenenue

O3HaKOMJICHHE C POJIbI0 MaTeMaTUKHU B HAayKe, TeX-
HUKE, SKOHOMHKE, WH(OPMAITMOHHBIX TEXHOJIOTHUSIX
U TpaKTHYecKoW nearenbHocTH. O3HAKOMIIEHHE C
HeIsIMA W 337ja4aMHM M3y4Y€HUsS MAaTeMaTUKU TMpU
ocBoernu npodeccuii CI1O u cnenmansaocteit CITO

AJITEBPA

Pa3Butie NOHATHUA O YHKCIIE

Brimonnenue apupmeTnyeckux AeHCTBUNA HaJ YuC-
JJaMH, COY€Tasl YCTHbIE U MUCbMEHHBIE IPUEMBI.
Haxoxaenne npuOIMKeHHBIX 3HAYCHUH BEIMYUH U
MOTPEUTHOCTEH BBIYUCIICHUHN (a0CONFOTHON M OTHO-
CUTEJIbHOI); CpaBHEHUE YMCIIOBBIX BBIPAKEHUIA.
Haxoxzaenune omubok B mpeoOpa3oBaHUSX U BbI-
YHUCIIEHUAX (OTHOCUTCS KO BCEM IIyHKTaM IIpoO-
IrpaMMBbl)

Kopuu, crenenu, sorapudmbl

O3HakOMJIEHHE C MOHSATHEM KOpHS N-U cTeneHw,
CBOMCTBaMM pPAJUKAJIOB U IPAaBUJIAMU CPaBHEHUS
KOpHEH.

@opMyIHpOBaHUE ONPEAEICHUS KOPHS U CBOWCTB
KOpHEel. Bpluncienue um cpaBHEHHE KOpPHEW, BBI-
MOJIHEHUE TMPUKUIKU 3HaYeHus: KopHs. [Ipeobpazo-
BAaHHUE YHCIIOBBIX U OYKBEHHBIX BBIPAXEHHH, CO-
JEPKAIIUX PATUKAIIBIL.

Brimonnenue pacueroB mo ¢Gopmyinam, coneprikKa-
UM paguKajbl, OCYUIECTBIISAS HEOOXOAUMbIE TOJ-
CTaHOBKHM M IpeoOpas3oBaHus. OmnpeneneHue pas-
HOCHWJIBHOCTH BBIPa)KEHUH ¢ paaukanaMu. Pemenue
HppalMOHAIbHBIX YPaBHEHUH.

O3HakOMJIEHME C TNOHSTHEM CTENEHHM C ACHCTBU-
TEJIbHBIM II0KA3aTEeJIEM.

HaxoxzaeHue 3HaYeHWI CTENEHW, UCIONb3ys IPU
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N-U CTENEHU B BUAE CTENIEHU C
JIpOOHBIM TIOKa3aTeJIEM U HA000pOT.
DopmyIMpOBAHUE CBOWCTB CTENEeHEN. Brruncnenue
CTENEHEH ¢ palMOHAIBHBIM I10KA3aTEJIEM, BBINOJI-
HEHUE TNPUKHUIKHA 3HAYCHMsI CTEIIEHU, CPaBHEHUE
CTEIIEHEH.

IIpeoOpa3oBaHue 4YMCIOBBIX M OYKBEHHBIX BbIpa-
JKEHHH, COAEepKallluX CTEIEeHW, MPUMEHSS CBOMl-
cTBa. Pelienne nokasaTenbHbIX ypaBHEHUM.
O3HakoMiIeHHE C NMPUMEHEHHEM KOpHEW M CTeme-
HEH IIpYU BBIYUCIIEHUN CPEIHUX, JEJIEHUHU OTPE3KA B
«30JIOTOM CE€4YeHHMN». PellleHne NpuKIagHbIX 3a1a4
HAa CJIO’KHBIE MPOLIEHTHI

[IpeoOpazoBanne  anreOpanmuecKux
BBIPAKECHUI

Brinonnenue mnpeobpazoBaHui BbIpaXXKEHUH, MpHU-
MeHeHHe (opMyIl, CBA3aHHBIX CO CBOMCTBAMHM CTe-
nieneid u jorapudmoB. Onpenenenne o0IaCTU 10-
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IIyCTUMBIX 3HAU€HHUH JIorapu(pMU4ECKOro BbIpaXke-
Hus. Penenue norapuMuveckux ypaBHEHHH

OCHOBbBI TPUTTOHOMETPHUU

OCHOBHBIE TOHATUA

N3ydyeHue paanaHHOTO METOJA U3MEPEHMSI YITIOB
BpaIlleHUsI M UX CBSI3U C TpagycHOr mepoi. 1300-
pakeHHE YIJIOB BpPALEHUS HAa OKPYKHOCTH, COOT-
HECEHUE BEJIIMYMHBI YIJIa C €r0 pacroyIoKEHUEM
@OopMyIMpPOBAHHUE OINPENECICHUM TPUTOHOMETPHU-
yeckuX (YHKIMI AJis yTJI0B MOBOPOTa U OCTPBIX
YIJI0B MPSMOYTOJIBHOTO TPEYrOJbHUKA U OObsIC-
HEHHE UX B3aMMOCBSI3H

OCHOBHEBIE
TOXKIECTBA

TPUTOHOMETPUUECKHE

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPUYECKHUX
TOKIECTB U1 BBIYMCIICHUS 3HAYECHUN TPUTOHO-
METPUYECKUX (PYHKIUH 110 OAHOM U3 HUX

[TpeoOpa3oBanus NPOCTEUIIUX TPUTO-
HOMETPHYECKUX BBIPKCHUN

W3yuenne OCHOBHBIX (DOPMYyN TPUTOHOMETPHUH:
(GopMyIIBI CIIOXKEHUS, YABOEHUs, peoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKIHHA B MPOH3-
BEJICHUE U IIPOU3BENICHUS B CyMMY U IPUMEHEHHE
IIPY BBIUMCIICHUH 3HAYEHUS TPUTOHOMETPUYECKO-
I'0 BBIPAQXKECHUS U YIIPOILEHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMH CHMMETPHUM TOYEK
Ha €IMHUYHOM OKPYKHOCTH U IPUMEHEHHUE HX
JU1s BBIBOZIA (hOpMYJI IPUBEICHUS

ApKCI/IHyc, APKKOCHUHYC, apPKTaHI'CHC
qucia

O3HaKkoOMJICHHE C MOHATHEM OOpaTHBIX TPUIOHO-
METPUYECKUX (PYHKITHIA.

W3yyeHue ompeneneHuii apKcHHyca, apKKOCHHY-
ca, apKTaHIeHca 4ucia, (OpMYIMPOBaHHE WX,
n300pakeHue Ha E€JUHUYHOW OKPYKHOCTH, IIPH-
MEHEHHE TPHU PEHICHUH YpaBHEHHH

[Ipocreiiine  TPUTOHOMETPUUECKHUE
YPaBHEHUSI U HEpageHcmea

Pemenue no ¢opmynam U TPUrOHOMETPHUECKOMY
Kpyr'y HOpOCTEHIINX TPUTOHOMETPUYECKUX YypaB-
HEHHUU.

[IpumeHneHune oOIIMX METOJOB pPEUICHHS ypaBHE-
HUHl (TpuUBeleHUE K JIMHEHHOMY, KBaJpaTHOMY,
METOJ| Pa3jIOKEHHsI Ha MHOXKMTEIN, 3aMEHBI IIe-
PEMEHHOM) MpH PEHIEHUH TPUTOHOMETPUUYECKUX
YpPaBHEHUW. YMEHHE OTMEYaTh HA KPyre pelieHus
IIPOCTEUIHUX TPUTOHOMETPUUECKUX HEPABEHCTB

®YHKIINU, UX CBOMCTBA U TPA®HUKH

@ynkuuu. [loHsTHE O HENPEPBIBHOCTH
byHKIUNA

O3HakOMJIEHHME ¢ IOHATHEM NIEPEMEHHOMH, NTpUMe-
pamMu 3aBUCUMOCTEN MEX/1y IEPEMEHHBIMU.
O3HakomJIeHHE ¢ TOHATHEM rpaduka, ompeserne-
HUE TPUHAUIEKHOCTH TOYKU Ipaduky (QyHKIUU.
Omnpenenenue o Gopmyne MpocTeueil 3aBUCH-
MOCTH, Buja ee rpaduka. Beipaxxenue no popmy-
JIe OJJHOW NTEPEMEHHOM Yepe3 ApyTHe.
O3nakomiieHHE C ompeseneHrueM (yHKIHUH, Qop-
MyaupoBaHue ero. Haxoxnenue obnactu onpene-
JIeHUs ¥ 00J1acTH 3HaYeHUH QYHKIIUU

CpoiictBa ¢ynkumu. ['paduyeckas
uHTepnperanus. [Ipumeps! QyHKIHO-

O3HakomJieHHE € TpUMepaMu (YHKIHOHAIBHBIX
3aBHCHMOCTEIl B pEaJbHBIX IMpoleccax U3 CMEX-
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HaJIBHBIX 3aBHCHMOCTEH B PEATBbHBIX
nmponeccax u sBJICHUAX

HBIX JUCHUIUIMH. O3HaKOMJIEHHE C J0Ka3aTelb-
HBIMU PacCYXJEHUSMH HEKOTOPBIX CBOWCTB JIH-
HEWHOW W KBaJpaTHUYHON (PYHKIUH, MPOBEICHUE
WCCIICIOBAHUSL JIMHEWHOM, KYCOYHO-JIMHEHMHOM,
TpOOHO-IMHEWHOW M KBaJpaTUYHOW (YHKIIUMH,
nocrpoenue ux rpagukon. [locTpoeHue u uTeHUE
rpadukoB pynkiuii. MccnenoBanue QpyHKIUN.
CocraiieHre BUJOB (PYHKIIHMIA 110 JaHHOMY YCIIO-
BHIO, PEIlIEHUE 3a]]a4 Ha SKCTPEMYM.

Brimonnenue npeobpa3zoBanuii rpaduka QyHKIMH

OO6parnbie QyHKITIH

Nsyuenue nouwsmus oopamuoti ¢pynxkyuu, onpeue-
JICHHWE BHUJA U nocmpoeHue epaguxa obpamuou
@dyHKYUuU, HaAXodNCOEeHUe ee obracmu onpeoenenus
u obnacmu 3Hauenuti. llpuMeHeHUE CBOICTB
(GYHKIMN TIPU UCCIIEIOBAHUY YPAaBHEHHUI U peliie-
HUU 3a/1a4 Ha dKcTpeMyM. O3HaKOMIICHHUE C TTOHS-
THEM CIIOKHOHN (PyHKITUH

CreneHHbIe, IIOKa3aTeJbHEIC, JIOra-
pudmMHUYecKrEe U TPUTOHOMETPUYECKUE
¢yuknuu.  OOpaTHble  TpUTOHOME-
Tpuyeckue QyHKIUH

Brruncnenue 3HaueHWil (QYHKIMNA MO 3HAYECHUIO
aprymeHTta. OmnpezeiieHue IMOJO0XKEHUS TOYKU Ha
rpaduke 1o ee KOOpAUHATaM U Ha000pOT.
Hcnonb3oBaHue cBONCTB (PyHKIUH [l CpaBHEHUS
3HAYeHUH CTeTeHe| u Jorapudmos.

[Toctpoenue rpaduKoB CTENEHHBIX U JOTapupMu-
yecknx (yHKuuiiPenienue mokazaTelbHBIX H JIO-
rapupMHUUECKUX YpaBHEHUI U HEPaBEHCTB IO U3-
BECTHBIM AJITOPUTMAaM.

O3HaKOMJICHHE C IIOHATHEM HENPEPHIBHOW IEpUO-
naeckoi  QyHKIHMH, (OPMYITHPOBAHUE CBOKCTB
CHHYCa U KOCHHYCa, [IOCTPOEHUE UX IpaUKOB.
O3HakOMJIEHHE C MOHSITHEM TapMOHHUYECKHX KO-
nebaHUl M HpuUMepaMu TapMOHUYECKUX Koyieha-
HUHN JUIS ONMCAHUS IPOLECCOB B (PU3HKE U APYTUX
001acTsAX 3HaHUS.

O3HaKOMJIEHHE C MOHSATHEM Pa3pbIBHOM MepHOIu-
gyeckol (yHKIMH, HOpMYIHPOBAHHUE CBOMCTB TaH-
reHca U KOTaHTeHca, MOCTPOEHUE UX TpauKOB.
[Ipumenenue cBOWCTB (YHKUMH Ui CpaBHEHHS
3HAYEHUH TPUTOHOMETPUYECKUX (YHKIMH, perie-
HUs TPUTOHOMETPUYECKUX ypaBHEHUH. [locmpoe-
HUe 2paghuxkoe oOpAmMHbLIX MPULOHOMEMPULECKUX
@yukyuli u onpedenenue no epaguxkam  ux
ceoticmeg. BrinonHeHne mnpeoOpa3oBaHust rpadu-
KOB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeIbHOCTH

O3HakOMJIEHHE C TMOHATHEM YMCIOBOW MOCIENO-
BaTEIbHOCTH, CIIOCOOAMU €€ 3aJaHusi, BbIYHCIIE-
HUSMU €€ 4IE€HOB. (O3HaKkoMmaeHue ¢ NoHsmuem
npedena nocnedogamenvrHocmu. O3HaKOMIIEHHE C
BBIUUCIIEHUEM CYMMbI OECKOHEYHOI'O YHCJIOBOTO
psila Ha MpUMepe BBIUKCICHHUS CyMMBbl O€CKOHEY-
HO YOBIBAIOLIEH reOMETPUUYECKOI MPOrPECCHH.
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Pemenue 3a1a4 Ha mpuMeHeHHE (POPMYITBI CYMMBI
0EeCKOHEUHO YOBIBAIOIICH TE€OMETPUYECKOH Mpo-
rpeccuu

IIpousBoaHas U ee IpUMEHEHUE

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOIHOM.
Nzyuenue u GpopMynupoBaHie ee MEXaHUIECKOTO
Y TEOMETPUYECKOTO CMBICIIA, U3YUYEHHUE aJTOpuTMa
BBIUUCIICHUS TTPOU3BOJHON HA MPHUMEPE BBIUUCIIC-
HUSI MCHOBEHHOH CKOPOCTH M YTJIOBOTO K03 (du-
[IUEHTAa KacaTeIbHOM.

CocraBiieHHe ypaBHEHHUS KacaTelbHOW B 0OOIIEM
BUJe. YCBOGHHE NpaBWil IU(QPepeHIIMPOBaHUS,
TAOJUIBI POU3BOIHBIX AJIEMEHTAPHBIX (DYHKIUH,
npuMeHenue s anuddepeHupoBanus GyHKINN,
COCTABJICHUS YPaBHEHHUs KacaTelbHOU. M3ydyeHue
TEOPEM O CBSI3U CBOWCTB ()YHKIIMH U TIPOU3BOJI-
HOM, (OPMYIIHPOBKA UX.

[IpoBeseHne ¢ MOMOIIBIO MTPOU3BOIHON HCCIIEI0-
BaHUs (DYHKIIUH, 3aJaHHON (POPMYIIOM.
YcTaHOBIIEHUE CBS3M CBOMCTB (DYHKIIMU M IPOU3-
BOJIHOM MO UX Tpadukam.

[IpuMeHeHHe TPOW3BOMHOW ISl PEIICHUsS 3a/1ad
Ha HAaXOXXJCHHWE HaWOOJBIIET0, HAUMEHBIIETO
3HAYCHHUS U HAa HAXOXKICHUE IKCTPEMyMa

[TepBooOpa3Has u uHTErpa

O3HakoMJICHHE C TOHSITHEM HMHTETpajia M MepBO-
oOpa3Hoi. M3yueHune mpaBuia BBHIYUCICHUS TeEp-
BooOpa3Hoii u Teopembl Hptorona— JleliOHuna.
Pemenne 3amay Ha CBSI3p NEpBOOOpA3HOH U ee
MIPOU3BOIHOM, BBIYMCIICHHUE TMEPBOOOPA3HOM st
JTaHHOU (QYHKIUU.

Pemenne 3amau Ha TpUMEHEHHWE HMHTETpaia s
BBIUUCIICHUS (PU3MUECKUX BEIUYHH U IUIoLIa el

Pa3nea 5. YPABHEHUSA 1 HEPABEHCTBA

YpaBHEHHST M CHUCTEMBl YpPaBHEHHM.
HepaBeHncTBa 1 cuCTEMBI HEPABEHCTB
C ABYMs IIEPEMEHHBIMU

O3HakOMJIEHME C NPOCTEHIIMMU CBEACHUSIMH O
KOpHSIX alreOpandyeckux ypaBHEHHH, MOHATHAMU
HCCIIEIOBaHMs YPABHEHUM U CUCTEM YPAaBHEHHM.
N3ydyenue teopun paBHOCHIBHOCTH YpaBHEHHH U
ec npuMmeHeHus. [loBTopeHue 3amucu penieHHs
CTaHJApPTHBIX  YPaBHEHWH, MpPHEMOB Mpeod-
pa3oBaHus ypaBHEHUH JJIs CBEACHUS K CTaHIAPT-
HOMY ypaBHEHHIO PerieHue panuoHaJIbHBIX, Hp-
palMOHANIbHBIX, IOKA3aTE€IbHBIX U TPUTOHOMET-
PUYECKUX YPAaBHEHUH U CUCTEM.

Hcnonb3oBaHue CBOMCTB M rpadukoB (QyHKIUH
JUIsL pelieHust ypaBHeHuil. [[loBTopeHrne OCHOBHBIX
IIPUEMOB PELLIEHUSI CUCTEM. PelleHne ypaBHEHMI
C NMPUMEHEHHEM BCeX NPUEMOB (Pa3IOKEHUs Ha
MHO>KUTEJIH, BBECHUS HOBBIX HEU3BECTHBIX, MO~
CTaHOBKH, IpapuecKoro MeToa).

Pemenune cucrem ypaBHEHUH € NPUMEHEHHEM
pa3IUUHBIX croco00B. O3HAKOMIJIEHHE C OOIIUMHU
BOIIPOCAMHM  PELIEHHUs] HEPABEHCTB U HCHOJIb-
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30BaHUE CBOMCTB W rpadukoB (QyHKIUN TIpH pe-
IMICHUU HCEPABCHCTB. Pemtenue HCPAaBCHCTB U CHU-
CTeM HEPaBEHCTB C TNPUMECHEHUEM pa3IMYHBIX
CIIoco00B.

[IpuMeHeHHe MaTeMaTWYeCKHX METOJOB ISl pe-
IICHUA COACPIKATCIIbHBIX 3ada4 U3 PA3JIMYHBIX 06-
JacTedl HayKM W TPaKTHKH. VHTeprpeTrupoBaHue
PE3YNIBTATOB C YYETOM PEATbHBIX OrPAHUYCHHIA

Pazgen 6. DJJIEMEHTbBI KOMBUHATOPUKHU, TEOPUU BEPOSATHOCTEH W

CTATUCTUKHU

OCHOBHBIC TTOHATHS KOM6I/IHaTOpI/IKI/I

N3yuenune npaBmiia KOMOMHATOPUKUA M TPUMEHE-
HUE MPH PEIICHMH KOMOWHATOPHBIX 3a7a4.
Pernrenne KOMOMHATOPHBIX 33a7]a4 METOJIOM Tiepe-
00pa ¥ 1o MpaBWIIy YMHOKCHUS.

O3HaKOMJICHHE C TOHATUSAMH KOMOWHATOPUKH:
pasMeIIeHUSIMHA, COYCTAHUSAMH, IEPECTAHOBKAMHU
u popmynamu ans ux BerauciaeHus. OObsICHEHUE
U TpuMeHeHue (GopMyll s BBIYMCIACHHUS pa3Me-
IICHUH, IEPECTAHOBOK U COYCTAHUI MPHU PEHICHUH
3amad. O3nakomiienne ¢ OumHOMOoM HpioToHa u
TpeyroipHuKoM [lackans. Pemienue mpaktude-
CKHX 3a/1a4 C MCITOJIb30BaHHEM IMOHITUN U TIPABHII
KOMOHMHATOPUKH

DNEeMEHTHI TEOPUH BEPOSITHOCTEN

N3ydyeHne Kiaccu4eckoro OIpenesieHUs] BeposT-
HOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMMe
BEPOSITHOCTEM.
PaccmoTpenue npumepoB BBIYHUCICHUS BEPOSTHO-
creil. Pemenne 3amad Ha BBIYMCIICHUE BEPOSTHO-
CTell coObITUI

DJeMEeHTEl MaTeMaTHYEeCKOM CTaTH-
CTHKH

O3HakoMmiIeHHE C MpPEICTABICHHEM YHCIOBBIX
JaHHBIX U UX Xapakrepuctukami. [Ipeacrasnenue
JaHHBIX (TaOJUIBI, JUArpaMMBbl, TpapuKN)
Pemenne mnpakTHueckux 3ajady Ha 0OpabOTKYy
YHUCJIOBBIX JAHHBIX, BBIUMCICHHE UX XapaKTepu-
CTHK

Paznen 7. TEOMETPUS

[IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE

@opMynMpoBKa W IPUBEACHHE [OKA3aTEIIbCTB
IIPU3HAKOB B3aWMHOI'O PAaCIOJIOKEHUS NPSMBIX U
IJI0CKOCTeN. PacniosHaBaHMe Ha 4epTekax U Mo-
JEeNSAX Pa3auyHbIX CIy4aeB B3aMMHOIO pacIoJio-
JKEHUs MNPAMBIX U IUIOCKOCTEH, apryMEHTHpPOBa-
HUE CBOUX CYyxaeHui. PopMylIHpoBaHUE OIpEIe-
JICHWW, TPU3HAKOB M CBOMCTB MapaJlICIbHBIX H
MEPIEHIUKYIISPHBIX IUIOCKOCTEH, JBYI'PAaHHBIX M
JIMHEWHBIX YIJIOB.

BelnonHeHne MOCTPOEHUs YITIOB MEXAY NPSMBI-
MH, NPSMOM U IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU
I10 ONKMCAHMIO U PACIIO3HABAHUE UX HA MOJEIAX.
[IpuMeHeHne TPU3HAKOB M CBOMCTB PACIIOJIONKE-
HUS OPSIMBIX U IJIOCKOCTEHN MU PELIEHUH 3a/a4.
N300paxkeHne Ha pUCYHKaX M KOHCTPYMPOBAaHHE
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Ha MOJENSAX INEPHEHAMKYISPOB M HAKIOHHBIX K
IIJIOCKOCTH, IIPSIMBIX, MapajuIeIbHbIX IUIOCKOCTEH,
YIJIOB MEX]y NPSIMOM U MJIOCKOCTBIO U 0OOCHOBA-
HHUE [TOCTPOCHHU.

Pemenne 3ama4 Ha BBIYMCIIEHUE FE€OMETPUUYECKUX
BeIM4MH. ONMCBHIBAHUE PACCTOSIHUSI OT TOYKH JI0
IJIOCKOCTH, OT MPSAMOM A0 IIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXAY CKPEIIUBAIOLIIUMUCA IIps-
MBIMH, MEXJly IPOU3BOJIbHBIMU (pUrypaMu B Ipo-
CTPAHCTBE.

DopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEO-
peM O pacCTOsSHUAX (TEOpEM CYIIECTBOBAHUS,
CBOMCTBA).

N3o0pakeHne Ha 4yepTekax U MOJCNSAX PacCTOs-
HUS U 000CHOBaHUE CBOMX cyxIeHHH. Omnpenere-
HHE U BBIYUCIIEHUE PACCTOSHUHA B IIPOCTPAHCTBE.
[Ipumenenue Qopmysn M TeOpeM IUIAHUMETPUHU
JUISl peLIeHns 3a/1a4.

O3HakomaeHue ¢ nousmuem napaiielbHo2o npo-
exmuposanus u e2o ceoticmeamu. opmynuposa-
HUE TEOPEMBI O IUIOIIAN OPTOrOHAIBHOM IPOEK-
LIUY MHOT'OYT'OJIbHUKA.

[Ipumenenue Teopun A1l 00OCHOBAHUS MOCTPOE-
HUNH U BBIYMCIEHUH. ApPryMEHTHPOBAHHUE CBOUX
CYXICHHUH O B3aUMHOM PacCIOJIOKEHUHU NIPOCTPaH-
CTBEHHBIX UTYp

MHororpaHHuKH

Onucanne M XapakTEpUCTHKA Pa3JIUYHBIX BUJOB
MHOI'OTPaHHUKOB, IIEPEUYHCIICHUE UX DJIEMEHTOB U
CBONCTB.

N300paxkeHne MHOTOTPaHHUKOB U BBIIIOJHEHHUE
MOCTPOEHHSI Ha U300PaKEHUAX U MOJIENISIX MHOTO-
I'PAHHUKOB.

Bbluncrnenue JHMHEMHBIX JJIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(QUTYpalusX, apryMeHTHU-
pOBaHUE CBOMX CYXIECHHMH. XapaKTepUCTHKA WU
U300pakE€HUE CEUEHMS, paA36epmKu MHO202PAH-
HUKO06, BBIYMCIICHHE IIIOIIAIEH IOBEPXHOCTEH.
[loctpoenue mnpocredmmx ceyeHUil KyOa, Mpu3-
MBI, upaMubl. [Ipumenenne GakToB u cBepeHuit
u3 iaHuMeTpund. O3HaKOMJIEHUE C BUJAMU CUM-
METpUil B MPOCTPAHCTBE, (OPMYIUPOBAHUE OIpE-
JICJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU
TeJI BPALLlEHUs] © MHOTOTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPUHU NP PELICHUU
3agad. Vcnonp3oBaHHE NPHOOPETEHHBIX 3HAHUM
JUISL ACCTIEA0BAHUS U MOJIEIIMPOBAHUS HECIIOKHBIX
3a/1ad.

N300paxkeHne OCHOBHBIX MHOTOT'PaHHUKOB U BBbI-
IIOJIHEHUE PUCYHKOB 110 YCIOBUSAM 3a1a4

Tena v MOBEpXHOCTH BPALLEHUS

O3HakoOMJIEHHE ¢ BUJAMU TeJl BpaileHus, Gopmy-
JIMPOBAaHUE UX ONPEIECIICHUN U CBOWCTB.
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dopMynHpOBaHUE TEOPEM O CEUCHHH Iapa IIoc-
KOCTBIO U TUIOCKOCTH, KacaTelbHOHU K cdepe.
XapakTepucTuka U M300pakKeHUe TeJ BpalleHUs,
HUX pa3sBEPTKU, CEUYCHU.

Pemenue 3ama4y Ha MOCTPOCHUE CEUCHUM, BBIUMC-
JIEHWE [UIMH, PACCTOSHUM, YIJIOB, IUIOLIAJCH.
[IpoBenaeHue moKa3aTeIbHBIX PACCYKISCHUU IPHU
pelieHuu 3a1ay.

[IpuMeHeHne CBOMCTB CUMMETPHHU TIPH PEIICHUU
3a/1a4 Ha TeJia BpallleHUs, KOMOUHAIIUIO TEl.
N3o0pakeHne OCHOBHBIX KPYTJIBIX TE€I U BBITIOJ-
HEHHE PUCYHKA MO YCJIOBUIO 3a7a4H

W3mepenus B reoMeTpuu

O3HakOMJIEHHE C MOHATHUSIMU ILIOMIAIN U 00beMa,
aKCHOMaMH U CBOMCTBaMH.

Pemenne 3amad Ha BRIYMCIIEHHE IUIONIAZICH IIOC-
KuX (QUTYp ¢ TPUMEHEHHEM COOTBETCTBYIOIIUX
dbopmyn u PaxkToB M3 TUIAHUMETpHH. M3yueHue
TEOPEM O BBIUYMCIECHUU OOBEMOB MPOCTPAHCTBEH-
HBIX TeJ, pelIeHHe 3a/1a4 Ha IPUMEeHeHue popmyrn
BBIYHCIICHUS 00BeMOB. M3ydenue Qopmyn st
BBIUMCIICHUS IUIOMIAJed TOBEPXHOCTEH MHO-
TOTPAaHHUKOB U TEJI BPAIICHUA.

O3HaKOMIJICHHE C METOJOM BBIYMCJICHMS IUIOIIAIN
MOBEpXHOCTU cdepbl. PemeHune 3amad Ha BbIUKC-
JICHWE  IUIOWAJed  IOBEPXHOCTU  IPOCTpaH-
CTBEHHBIX TeJl

KOOpI[I/IHaTLI " BCKTOPbI

O3HakoMJIEHME € NOHATHEM BekTOopa. M3ydeHue
JIEKApTOBOM CUCTEMBI KOOPIANHAT B IIPOCTPAHCTBE,
IIOCTPOCHHE M0 3aJlaHHBIM KOOPAMHATaM TOYEK U
IJIOCKOCTEM, HAXOXKJEHUE KOOPAUHAT TOYEK-
HaxoxxneHnue ypaBHEHHMH OKpYXHOCTH, cC(epsl,
IJIOCKOCTH. BpIUKCIIEHHE pPacCTOSIHUM —MEXAy
TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIWYMH, NPABHII
pa3iIoXKEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPaH-
CTBE, MPAaBWJI HAaXOXKICHUS KOOPJIMHAT BEKTOpa B
IIPOCTPAHCTBE, IPaBUI ACUCTBUU C BEKTOpPaMHU,
3a/IaHHBIMHA KOOPJMHATAMH.

[IpuMeHeHre Teopuu NpU PELICHUH 3a/1a4 Ha JIEeH-
CTBHA C BEKTOpamu. M3ydeHue ckalsipHOro mnpo-
U3BEICHUS BEKTOPOB, BEKTOPHOIO YypaBHEHUs
npsIMOM M IIOCKOCTH. [IpuMmeHeHue Teopun npu
pelIeHuN 3a/1a4y Ha JEUCTBUS ¢ BEKTOPAMHU, KOOP-
JVUHATHBIN METOJ], IPUMEHEHNE BEKTOPOB IS BBI-
YHUCJICHUSI BEJIMYUH YIJIOB U paccTossHMM. O3Ha-
KOMJICHHE C JIOKa3aTeIbCTBAMHU TEOPEM CTEPEO-
METPUU O B3aUMHOM DACIIOJIOKEHUM IMPSIMBIX U
IJIOCKOCTEH C MCIOJIB30BAHUEM BEKTOPOB
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5. YueOHO-MeTOANYECKOE U MATEPHATbHO-TEXHUYECKOe o0ecrevyeHue npo-

rpaMmbl y4eOHOH JUCHUIIMHBI «MaTeMaTuKa»

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecrevYeHn10
Peanmauml nporpaMmbl JUCHUITIIMHBI OCYIICCTBIISICTCS B Ka6I/IHeT€ MaTeMaTuKH.

O6opynoBanue yaeOHOT0 KabUHETa MAaTEMATHUKH .

® 110CaJOYHBIE MECTA MO KOJIMYECTBY 00Yy4aIOIINUXCS;
e pabouee MECTO IPEeToaaBaTels;

e ayAWTOpHAas JOCKa: MapKepHasi, MeJIoBasi;

CTCH/JIBI;

TUTAKaThI;

MaKeThlI,

WHCTPYMEHTHI;

MeToJIn4eckoe 00ecredeHne JUCIUILTNHBI.

TexHuyeckue cpeacrBa odoyuenus: nadoparopun «Mubpopmarukayn u «Mupopma-

THKa 1 I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOI'MH B HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH»

5.2 UndopmanuoHHoe obOecnieyeHue 00ydeHus

Ilepeuenb pexoMeHyeMbIX YUeOHBIX H3a1annii, UHTepHeT-pecypcoB, 10NOJTHUTEILHOM
JUTEePaTypbl

1.

MaremaTuka: anrebpa M Hayajla MaTeMaTUYeCKOro aHanusa, reomerpus. 10—11
KJIacChl: y4eO. ais o0meoOpa3oBaT. OpraHu3anmii: 0a30BBIH W yrIyOJ. ypoOBHU /
[LI.A. Anmumos, FO.M. Konsrun, M.B. Tkauépa u ap.]. — 3-e uza. — M.: IIpocsere-
Hue, 2016. — 463 c.

H.B. bBoromornos. I'eomerpus: yuebnoe nocodue ans CIIO / H.B. boromonos. — M.:
W3n-Bo FOpaiit, 2017. — 92 ¢ (www.biblio-online.ru).

H.B. boromoinoB. Anre6pa u Havasna aHanusa: yueonoe nocobdue st CI1O / H.B. bo-
romoJioB. — M.: U3n-Bo FOpaiit, 2017. — 200 ¢ (www.biblio-online.ru).

5.3. PekoMeH1anuu 10 pean3aluy JMCUUILIMHBI 1JIsl HHBAJTU/0B U JIMI
C OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbS

5.3.1. Haau4ue cOOTBETCTBYIOIIMX YCJIOBHI peaaTn3anuy AHCIUIITTHHBI

s oOyyaronuxcs U3 YUClia HHBAJIMOB U JIUI] C OTPAHUYEHHBIMHU BO3MOKHOCTSIMHU
37I0pOBbSI HA OCHOBAaHWUHU MHCHMEHHOTO 3asBJIEHHsS OOYYaroMIerocs MUCIHIUIMHA (TIpO-
deccroHaNbHBIA MOJYTh) pealu3yeTcsl ¢ y4eTOM OCOOEHHOCTEH MCUXO(U3HUECKOTO
Pa3BUTHS, UHIUBUIYATHHBIX BO3MOXXHOCTEH U COCTOSIHUSI 3I0POBBS (J1ajiee - HHAUBUY-
AIBHBIX 0OCOOCHHOCTEI); 00ecrednBaeTCsi COONIOICHNE CIASYIOMINX 00X TPeOOBAHUA:
HCITOJIb30BAHUE CIEIUATBHBIX TEXHUUECKUX CPEICTB 00YUCHUST KOJUIEKTUBHOTO W WH/H-
BU/IyaJbHOTO TOJIb30BAHUS, MPEIOCTABICHNUE yCIyT aCCHCTEHTa (TIOMOIIHUKA), OKa3bl-
BAaIOILEr0 TaKOMY OOy4arouemMycss He0OOXOJUMYIO0 TEXHHUUYECKYIO IMOMOIIb, 00ecreueHne
JOCTYyTa B 3JaHUsSI M IOMENICHHUS, T/Ie TPOXOIUT Y4eOHBIH mporiece, pa3MelleHrne Ha Top-
tane OCII He0OXOMMBIX MaTEPHAIIOB JIJISI TEOPETUIECKOM MOATOTOBKH, IS TabopaTop-
HBIX pabOT, MaTepHaoB JJIsi CAMOMPOBEPKH 3HAHUU (KOMIIETEHIIMH) M MOATOTOBKHU K
KOHTPOJIIO 3HAHUH MO pa3jesiaM JUCHUTLIHHBI (TPOo(heCCHOHAaTBEHOTO MOIYIISI),  JAPYTHE
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yCJIOBHS, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPYJAHEHO OOydYeHHE MO JAUCIUIUIHHE (TIpo-
dbeccruoHaTbHOMY MOYJIIO).

5.3.2. Obecneyenue cod101eHNs 00X TPeOOBAHUIA

[Mpu peanuzanuu IUCHMIUIMHBL  (MPO(ECCHOHANTBHOTO MOJYJsl) Ha OCHOBaHUH
NUCHMEHHOTO 3asBJICHHs OOy4aromerocsi o0ecreunBaeTcsi COOII0ACHUE CIIeIYIOIINX
o0ImMX TpeOOBaHMIl: TIPOBENICHUE 3aHITHIA JUIS CTYICHTOB-UHBAIMIOB H JIUI] C OTPAHU-
YEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI B OJIHOW ayJMTOPUU COBMECTHO C JPYTUMH 00Y-
YAFOIIUMHUCS, HE UMCIOIIUMH OI'PaHHYCHHBIX BO3MOYKHOCTEH 3/I0pPOBBS, €CIIH 3TO HE CO-
31a€T TPYIHOCTEH Ui 00ydYaroUIuXcsl; MPUCYTCTBUE B ayAMTOPUHU acCHCTEHTa (accu-
CTEHTOB), OKa3bIBAIOMIETO(MX) 00YyJarOMUMC HEOOXOAUMYIO TEXHUUYECKYIO TTOMOIIb C
YU4ETOM UX MHIMBUAYAIBHBIX 0COOEHHOCTEH Ha OCHOBAHWW MUCHMEHHOTO 3asBICHUS;
MI0JIb30BaHNE HEOOXOAMMBIMU OOYYAIONIMMCS TEXHHYECKUMH CPEJICTBAMH C YUETOM HX
WH/IMBUIYaIbHBIX OCOOCHHOCTEH.

5.3.3. [loBenenne uHdopManuu A0 cBeJeHHA 00YYAIOLIUXCH C OrPaHU-
YEeHHBIMH BO3MOKHOCTSIMH 310POBbS
Bce nokansabie HopmatuBHble akThl OCII « BKMPIIK» no Bompocam peanuzanuu
JUCLHUIUIMH (TMPO(eCCHOHAIBHBIX MOJYJEH) AOBOIATCS 10 CBEACHUS OOYyYarOLIMXCS C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 37I0POBbS B JIOCTYITHOM [T HUX (hopMe.

5.3.4. Peasuzaums yBeJMYeHHs] NPOAOLKHTEJIHLHOCTH TPOXO0XKICHUS
NPOMEKYTOYHOH ATTECTALMH IO OTHOIIEHHI0 K YCTAHOBJICHHOH NPOJ0JIKM-
TeJbHOCTH JIs1 00y4aI01Ierocsi ¢ OrpaHH4eHHbIMH BO3MOKHOCTSIMHU 3/10POBbS

[Tpo0IKUTENBHOCTh MPOXOXKAECHUS MPOMEXKYTOYHON aTTeCTallMd IO OTHOLICHHIO K
YCTAaHOBJIEHHON MPOJOJKUTEIBHOCTH YBEIMUYMBAETCS IO MNHCbMEHHOMY 3asiBJICHUIO
00yyYaroIerocsi C OrpaHMYE€HHBIMU BO3MOXKHOCTSIMHU 3/I0POBbSI; IPOJOIDKUTEIILHOCTD K-
3aMeHa, MPOBOIMMOTO B MUCbMEHHOH (OopMe yBenn4unBaeTcsi He MeHee yeM Ha 0,5 daca;
IPOIOJDKUTEIBHOCTD MOJIOTOBKM OOYUalOIIErocss K OTBETY Ha 3K3aMeHe, IPOBOJANMOM
B ycTHOU (popme, — He MeHee ueM Ha 0,5 yaca; NpoJOKUTEIBHOCTE OTBETa 00yJarole-
rocsi Ipy YCTHOM OTBETE yBeJIUUMBaeTcs He Ooee uem Ha 0,5 yaca
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1. HpC,I[CTaBBTe B BUJEC CTCIICHHU C OCHOBAaHUEM a.

242 x-11
a -a

T

2. Haiinure 3HaYeHNE BRIPAKEHUSI:

a) 4/81.0,0625

3. Brimmosinure I[GﬁCTBHSI Hag 9YucCJiaMy CTaHAAapTHOI'O BUAA:

35-10°
Y 0,07-10°
4. Jlansl yncna:
Z, =4-2i

KonTpoabHnasi padora Ne 1

Bapuanr 1

o [da27)

Ipuioxenne 1

6) 3,7-10°-2,6-10°

Z,=-3+2i

Haiigure cymMmy, pa3HOCTh, IPOU3BEACHUE U YAaCTHOE 3TUX uuceln. M300pa3ure ux reomer-

puuecku. Haiigure Moxynu uucen Ziu Zo.

5. Haiigute 3HaueHue J1orapu(pMUIEeCKOTO BBIPAKEHUS:

(log,; 5+ log,; 3+4log, 8) %



KonTpoabsnas padora Ne 1
Bapuaunr 2
1. [IpencraBpTe B BUAE CTENIEHU C OCHOBAHUEM a!

6

1 1

az | &8 L s

) 1 6 a‘-a’
(@)’

2. Halinute 3HaY€HHUE BBIPAKCHUS:
-1
%2% . 81° . 49" e (1)
a) 3/216-0,001 0) 2 B) 13

3. Brimmosnure I[GﬁCTBHSI Hag 9ucCjiaMy CTaHAAaPTHOI'O BHUAA:

Llo‘?’ 82-10%-35.10°
Y 017-10° 6) 8,2-107 =35
4. Jlansl yncna:
Z, =-3+i Z,=5-2i

Haiinute cymMy, pa3sHOCTb, IPOM3BEIEHUE U YaCTHOE THX uucel. M3o00pa3ute ux reomer-
puuecku. Haliqute moxynu uucen Ziu Zo.

5. Haiinure 3HaueHue gorapupmMuuecKoro BhIpaKeHHs:

(log.,; 70—log ., 2 + 2log . 125)*¢
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KonTpoabnas padora Ne 1
Bapuaunr 3

1. HpC,I[CTaBBTe B BUJEC CTCIICHHU C OCHOBAaHUEM a.

a2y -
) (éﬁj 5 a’+a°®

2. Halinute 3HaY€HHUE BBIPAKCHUS:

1
1Ys , °
a) ¥/27-125.8 6) V2°-6% B) (—j +492

125

3. Boimmosinure I[GﬁCTBHSI Hag 9YucjiaMy CTaHAAaPTHOI'O BUAA:

51107 9,2:10*+28-10"°
Y 017-10° 6 92107 +28-
4. JlaHbl ynca;
Z,=-1+2i Z,=3-I

Haiinute cymMy, pa3sHOCTb, IPOM3BEIEHUE U YaCTHOE THX uucel. M3o00pa3ute ux reomer-
puuecku. Haliqute moaynu uucen Ziu Zo.

5. Haiinure 3HaueHue gorapupmMuuecKoro BbIpaKeHUs:

(log ,, 2+ log ,, 3+ log ,, 7+ 4" |*°
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KonTpoabsnas padora Ne 1
Bapuaur 4

1. HpC,I[CTaBBTe B BUJEC CTCIICHHU C OCHOBAaHUEM a.

wIN
|
w| o

QJ’
w| ol

2. Halinute 3HaY€HHUE BBIPAKCHUS:

,36% . [1 2)"
a) 4/0,0016-81 6) —3 26 g —4 c +0,2

3. Brimmosinure I[GﬁCTBHSI Hag 9ucjiaMy CTaHAAaPTHOI'O BHAA:

1510 0,6-10° +7-10°
Y 0,25-10° o) B
4. Jlanbl yncna:
Z, =2-i Z,=-3+2i

Haiinute cymMy, pa3HOCTb, IPOM3BEIEHUE U YaCTHOE THX uucen. M3o00pa3ute ux reomer-
pudecku. Haliqute moaynu uucen Ziu Zo.

5. Haiinure 3HaueHue gorapupmMuuecKoro BeIpaKeHUs:

(log, 28—log, 4+ 7log, 9)*%°

33



IIpunoxenne 2

KonTpoabsnas padora Ne 2
Bapuant 1

. Haitpure 3HaueHE TPUTOHOMETPUUYECKOTO BBIPAXKEHUS: . .
6c0s60° +2tgr —7sin

. YIIPOCTUTE BBIpAXKEHUE:!

1-cos2«a
D gin? g 6) sin(2z+a)-sin(z—a)+sin?a
. Berauciure ¢ moMoniso GopmMyIt CI0KESHHS:
a) COS 75" 6) Sin 80" - cos20° —cos80° - sin 20°

. 3
. ano: Sin @ =-0,8; ﬂ<a<7 . Haiimare: COS @ ; tQar; Ctgar

. Pemute YpaBHCHHE:

a) tg2x =1 6) sin§+1=0 ) SIN 4x=0

Bapuant 2

. Haiinute 3HayeHue TPUTOHOMCTPHUYCCKOI'O BBIPAKCHUA:

8cosz —4sin 30° + 6tg%

. YIIpOCTUTE BBIpAXKEHUE:!
. T .
a) (1—cos2a)-ctgar 5) Cos(r —)-sin (E—a)—sm 2a

. Berancnute ¢ momMoIiso GopMyIl CIOKEHUS:

a) SN 150° 6) C0s129° - c0s39° +5sin 129" - sin 39°

7 .
. Jlano: Cosax=0,6; 0<05<E Haiiaure: SIN & : tgr; Ctgor
. Pemmure YPaBHCHHUC!

a) tg3x =-1 6) 23in§+2=0 B) COSO6X =—1
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Bapuant 3

. HafI,I[I/ITe S3HAYCHUE TPUTOHOMETPHUYCCKOI'O BBIPAXKCHUA: . T T T
7sin 5 —3ctgz—8003E

. YopocTtute BbIpaskeHUeE:

a) (Sin @ —cosa )’ 5) 1+sin (%—aj-cos(ﬂ—a)

. Beruncnute ¢ momouisio GopMyIl CIOKEHHS:

a) C0S225° 6) sin 43" -cos88° —c0s43’ -sin 88°

40 3
. Jano: COSQ¥ =——-" o ——

K 5 - Haiinure: sin  ; tga; ctga

. Pemute YpaBHCHHE:

. a X
a) Sln§=0 6) 4c0s3x+4=0 B) cosgzl

Bapuanr 4

. HaﬁHHTe 3HAYCHHUEC TPUT'OHOMETPHUYICCKOT'O BBIPAKCHU: . T .
6sin s +2ctg45°" +5cos

. YHpOCTI/ITe BBIPAKCHUC!:

sin 2a
%) 2cos? o 6) C0s(27 —ar)-cos(27z + &) —sin® a
. Beruucnute ¢ moMoriso GopmMyIt CI0KEeHHUS:
a) COS1%’ 6) Sin 27°-c0s33° +c0s27° -sin 33°
) 4
. Jlano: SIN @ :g; > ({7 Haiinure: COS; tgar; Ctyar

. Pemmute YPaBHCHHUC!

a) tg§=l 6) 3c0s2x—3=0 p) Sin = =-1
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Bapuanr 5

. HafI,I[I/ITe S3HAYCHUEC TPUTOHOMCTPHUYCCKOI'O BBIPAXKCHUA: T
2cos§—3tg45° +3c0os

. YopocTtute BbIpaskeHUeE:

a) 2C0s” o — C0S 21 6) cos(7 — ) cos(27 — )+ cos? «
. BerauciuTe ¢ moMoIiso GopMyIT CIIOKCHUS:
a) Sin 75 6) COS72°-€0s18" —sin 72° -sin 18°

15 -« i
Mano: COS@ == — {x{7r  Haiimre: SN a; tg; Ctgar
. Pemmure YpaBHCHHE:

X
a) COs4x =1 6) \/§sm§+\/§:0 5) tg3x =0
Bapuanrt 6

. Haliinre 3Ha4eHne TPUTOHOMETPUYECKOTO BBIPAKEHHUS:

4sin 30° —5tg%— 2cos0

. YIIpOCTUTE BBIpAKEHUE:

T .
a) 1+C0S2cx 5) 1—003(5—aj-sm (7-a)
. Beruucnure ¢ moMoriso GopmMyIt CI0KEeHHUS:
a) C0S150° 6) Sin 33" - c0s63° —c0s33° -sin 63°
. S &
Jano: SN =—. — ({7  Haiigure: COSQ: tga; ctgo

13* 2
. Peminre ypaBHeHnwue:

a) sing:O 6) tg2x =1 B) cos§+1:0
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KounrpouasHas padora Ne 3.
Bapuanr 1.

Nel. IMocTpoiite rpaduk GyHKINK:
1) y=2*+3 2)y=loggys(x—3)+1 3)y=2sinx—4

4)y = - cos(2x+ ) +2
No 2. Pemmre HEpaBEeHCTBO:
1) 0,1%*> =100 2) log(3x+ 1)< 2 3) sin 2x ::i

Bapmanr 2.

Nel. IMocTpotite rpaduk hyHKIIMH:
1) y=()*- 5 2)y=log,(x+4)+3  3)y=-2c0sx+1

4)y =2sin(2x- =) -2

No 2. Pemmre HEpaBEHCTBO:

3

V3

1)4%° =64 2) logys(3—2x)<—1 3) sin§£ -=

Bapuanr 3.

Nel. ITocTpoiite rpaduk GyHKIMH:
2) y=3%-2 2)y=log,(x+1)+3 3)y=1,5cosx + 1

4)y=-2sin(5-)-3
No 2. Pemmre HEpaBEeHCTBO:
2)0,4%*: =016 2) logs(4x+1)<—2  3) cos3x >

Bapmuanr 4.

Nel. ITocTpoiite rpaduk GyHKIMH:

Ipuioxkenue 3

2) y=()*- 6 2)y=logs(x—1)-2  3)y=-0,5sinx + 1.5

4)y=2cos (+-) +1
No 2. Pemmre HEpaBEHCTBO:
1)9%7 = —  2) logos(5-2x)<0 3)sinZ=—-
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IIpunoxenne 4

KonTpoabsHnas padora Ne 4

Bapuanr 1
Haiinure npousBoiHbIe QYHKIIUU:
a) y:X3 _2X2 +5 6)y=3Sin(4X- 8) +13 B) yzex .Sin X
r)y = (x2-3)(x+4) n) y =7 In(4x-9) ¢)y= -6

x+3

Haiinute yrnoBoi ko3 UIIMEHT KacaTelIbHOU K rpaduKy GpyHKIHH:
. V4
Y = COS 3X B touke ¢ aberuccoit Xy = 5

MarepuanbHast TOUKa ABHXKETCS M0 3aKOoHY X (1) = 2t* - 4t2+ 7(m). Haiimure cKopocTh 1 YCKO-

pEeHUE B MOMEHT BPEMEHHU 3 CEKYH/bI.

CocraBbTe ypaBHEHHE KacaTeIbHOU, TPOBeeHHON K rpaduky pyHkiuu y = 0,5x* - 4x+1 B

TOYKE C aOCIMCCON, paBHOM 2.

Bapmunanr 2
. Haiinure mpousBogHbie QyHKIIMH:
2 y:x4—3x2+7 0) y =5 cos(6x+1) - 4 5) y:In X - X2
D)y = (x+9) (@4 -7) 2 y =2 &) y=——

. Haiinure yrinoBoit ko3¢ dunuenT kacaTeabHOU K rpaduky GyHKIUH:

. T
Yy =SIn 3X B Touke ¢ abemuccoit Xo = E

MatepuansHas ToUKa JBHKeTCA 110 3akoHy X(t) = t¥ - t2+ 3(m). Haiimmte cKopocTs i ycko-

pPE€HUC B MOMCHT BpCMCHU 2 CCKYHIBI.

CocraBbTe ypaBHEHHE KacaTelbHOW, MPOBEAEHHON K rpaduky pyHKuun y = 4x? +5x- 3 B
TOYKE ¢ abcruccoi, paBHon -1.
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Bapuanr 3

. Haiimure nmpousBogHbIe QYHKIIMH:

a) ny5+2X—l 6)y:e4x B)y=5X'COSX
r) y = (4x* +1)(2x*-3) n) y = 2tq(4x) ¢) y = 2r2
Bx—1

. Hailimure yrinoBoit ko3¢ dunmeHT kacaTebHOU K rpaduKy G yHKIUU:
3 2 o
y =X~ —3X" + 5X —15 rouke ¢ abermecoii Xg = -1
MatepuansHas Touka aBmxercs 1o 3akony x(t) = 3t® - 5t+ 4(m). Haiiaure ckopocTs u

YCKOPEHUEC B MOMCHT BPEMCHHA 3 CCKYH/BI.

. CocraBbTe ypaBHEHHE KacaTeJIbHOM, MPOBEJACHHON K rpaduky GyHKIMH y = 6X* - 7X- 3 B
TOYKE ¢ aOCIMCCOM, paBHOH -2.

Bapuanr 4
. Haiinure npousBogHbie GyHKIUH:
w3 _ _ _ — 3 . aX
a) ¥ =X +3x-11 6)y_\/2x 3 gy Y=X €
r) y =5 ctq(3x) m)y = (5% -7)(4x +5) e) y=21
ax—7

4
. Haiigure yrioBoii ko3¢ uuueHT kacarenpHoit k rpaduky ¢pynkmun: Y = X — 2X+ 1B

TouKe ¢ abcuuccoit Xy = 1
. MarepuanbHas TouKa JBIKETCA 110 3aKoHy X(t) = 2t% - 12t2+ 5(m). Haifaure ckopocTs u

YCKOpEHUE B MOMEHT BPEMEHHU 5 CEKYH]I.
. CocraBbTe ypaBHEHHE KacaTeIbHOW, IPOBEACHHOM K rpaduKy QyHKIUU y = 5x* -9x+11 B
TOYKE C abcLUCCOl, paBHOM -3.

39




Ipuinoxenne S.
KonTpoubsnas padora Ne 5
Bapuanr 1

. UccnenoBath GyHKINIO (TTOTHAS CXeMa) U MIOCTPOUTD rpaduk.
y=2x3+3x*-2

. Haiinure Hanbonpiee 1 HAMMEHbIIIEe 3HaYeHEe (YHKIIMH Ha OTPE3KeE:
f(x)=x*-6x>+9; [-2:2]

Bapuanr 2

. HccrnenoBare GyHKIHIO (MOJTHAS CXEMa) U IIOCTPOUTH TpaduK.
y = x> —4x?
. Haiinure nanbosnpiiee 1 HauMeHblIee 3HaUeHre (QYHKIIMH Ha OTPE3KeE:
f(x)=x*+6x*+9x; [-4:0]
Bapuanr 3

. HMccnenosatp ¢pyHKIMIO (OJTHASA CX€MA) U IOCTPOUTH TpaduK.
2
y:§x3 —X* —4x+5

. Hailinmure nanGosnbiiiee 1 HauMeHbIee 3HaUYeHEe (DYHKIIMHM Ha OTPE3Ke:
f(x)=x*—2x*+3; [43]
Bapuant 4
. UccnenoBath GyHKINIO (TTOTHAS CXeMa) U IOCTPOUTD rpaduk.
y =3x* —4x°
. Haiinure HanbGonpiiee 1 HAaMMEHbIIIee 3HaUeHEe (QYHKIIMH Ha OTPE3KeE:

f(x)=x*-8x*+5; [3:2]
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Ipuaoxenne 6

KontpoabHast padora Ne 6

Bapuanr 1

Haiinnre HeonpeneneHHbIE HHTETPaIbL:

a) _[(SXZ + 2)dx 6) I(S cos x + 3)dx
6dx
& ‘[( +5ej r) I3x+7
Brrauciaure OIIpCACIICHHBIC MHTCI'PAJIbI:
3 dx ! 2 5
1-2 2_1

a) l cos? X 6) :‘;( X)dX B) J;(Sx ) xdx

6

Breraucnure miomanu (I)I/Il"yp, OT'PaHUYCHHBIX JIMHHUAMMU:

y=3x2; y:O; X=2.

Bapuanr 2

Haiinnre HeonpeneneHHbIe HHTETPAIbL:

o [ (a5 +1)ix 6) [(2sin x—5)dx

2 X 3xdx
B) -[(coszx_2 )dx r) j5+x2

Brrancnoure OIIPCACIICHHBIC MHTCIPAJIBI.

L gx 1 2 3 ;
a) !14_ X2 6) :[2(2+3X )ﬂX B) :[(ZX+3) dx

Boruncnute niomaan GuUryp, orpaHiYeHHbIX JIMHUSMU!
2
y=1-x":y=0,
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KontpoabsHasi padora Ne 6

Bapuanr 3

HaﬁHHTe HCONPCACIICHHBIC HMHTCTPAJIbl:

a)j@x4—2ﬁx
) j( > —2exjdx o [ (ax? -5 - xdx

sin ? x

6) I(4 CoS X — 7)dx

Brrunciaure OIIPCACIICHHBIC MHTCIPAJIBI.

9 1
Sin2 x 6) £(5+2X)dx B) jz (6x? +1f xdx

©
e
O N =y |y
o
N X

Breraucnure miomaau (1)I/Il"yp, OI'paHUYCHHBIX JIMHUAMU.

y=x%;y=0;x=2,

Bapuant 4

Haiigute HCOMIPCACIICHHBIC HHTCTPAJIbI:

a)I@x6—8ﬁx

B) I(g_ngdx r) J‘egxz - Xdx

Brruncioure OIIPEICIICHHBIC MHTCTPAJIbI.

6)I0§nx+4wx

J3 3 5
o [

Brruncnure miomanu (I)I/Il" VP, OTPaHUYCHHBIX JIMHUSIMMU.

y=9-x*,y=0.
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IHpuioxkenne 7
Kounrpoabnas padora Ne 7

Bapuanr 1.

. Pemre uppainumonansHoe ypaBHEHHUE: V22 +3x—10=2.
. Pemnre nokasarensHoe ypaBHeHuUe: 4°+2*2°-80=0

. Pemmnte norapudmuueckoe ypaBHEHHE:
a) logy, (bx —3) = —1;
0) log,(x? — 1) =log, (2x— 1); B) log,*x — log, x = 2.

. Pemute TPUTOHOMCTPHYCCKOC YPABHCHHUC!
a) 28in° x+sin x=0.

5) 608" x+7cosx—~3=0.
B) SIN X—cosx =0

. Pemure HEpaBEHCTBO:
a) 0,1%%° =100; 6) logs(3x+ 1) < 2.

Bapuanr 2.

. Pemnte nppanoHaibHOE YpaBHEHHE: \/ 3x°+2x—12=2,
. Pemmure mokasaTtenbHOE ypaBHEHHE: 72 —6*7* +5=0

. Pemure norapudmuyeckoe ypaBHEHUE:
a) logy, (3x+5) = —1;
6) logs(1 — 2x?) = logs(1 — 6x); B) log;°x =4 — 3log, x.

. Pemmte TpuroHoMeTpuyecKoe ypaBHEHHE:
a) Sin? x—2sin x=0.
5) 3cos’ x—5c08x~2=0.

B) SN X+cosx=0

. Pemnte HepaBeHCTBO:
1)4%°° =64; 2) log,s(3—2x) < —1.
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Bapuanr 3.

. Pemnre nuppanmonansHoe ypaBHEHHUE: \/ 3x*—x—15=3.

. Pemmre nokazarensHoe ypasrenne: 100° —11-10* +10=0

. Pemnte norapupMuveckoe ypaBHEHHE:
a)log; (4x —1) = —1,

6) log,(3x* —11) = log,(6x—11); B) Iog5(x2 +8)— log(x +1)=3log, 2

. Pemte TpuronoMeTpuyeckoe ypaBHEHHE:
a) 2€0s° X—C0sXx =0

6) 3sin” x—5sin x-2=0.
B) Sin X+\/§cosx=0_

. Pemmure HEepaBeHCTBO:
a) 04%%1 =0,16; 0) log:(4x+1) < —2.

Bapmuanr 4.

2
. Pemmte uppanuonanbHoe ypaBHeHHe:  2X° — X — 6 = 3,

X+2 X+1
. Pemure nokasarenbHOE ypaBHEHHE: 7 +4.-77" = 539'

. Pemure norapudmuueckoe ypaBHEHUE:
a)log,,;(6x+9) = —1;
2 2 _
6) logy(4x2 — 3) = log,(4x—3);  m) 9 X-lgx"+1=0
. Permmre TpuroHOMETpHYECKOE YpaBHCHHE:
a) sin® x —2sin x =0.
6) 3c0s’ x—5c0sx~2=0.
B) v/3sin X—cosx =0

. Pemre HEpaBEHCTBO:
L @)9%7 = —; 6) logy,(5—2v) <0.
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Hpuaoxenne 8
KonTpoabnas padora Ne 8
BapuanTt 1

Brruncnure:
1 2 3
a) C, P 6) A -C;

CKonpKUMHU CTIOCOOaMH MOKHO BBIOpaTh 13 4() 4elloBeK JIBYX JeNeraTroB Ha KOH(GEPEeHIHI0?
B ypHe 7 3enenbix u 13 kpacHbIX mapos. Haiinure BepOATHOCTb TOTO, YTO B3SITHIM HAayras
1ap OKaKeTcs 3€JIEHOrO 1IBETa.

B mapTtun u3 22 neraneii Haxoasatcs 6 OpakoBanHbIX. Hayran Beioupatot 4 neranu. Haitnure
BEPOSTHOCTH TOTO, UTO UX 3TUX 4 AeTalneil 3 oKaxKyTcsi He OpaKOBaHHBIMH.

Brrancioure BI)I60pO'-IHOC cpeaHee, JMCIICPCUI0 U CPEAHCC KBAAPATUUICCKOC OTKIIOHCHUC JIA

BBIOOPKH:

X; 1 2 3 4 5 6

n; 1 1 3 4 11 5
Bapuant 2

Beruucnure:

) AP 6 CqAs

CKOJBKUMHU cIOCOOAMH MOKHO pacCTaBUTh 7 KHUT Ha KHMXKHOM moske?

B ypHe 12 xenteix u 18 3enensix mapos. Haliiute BEpOSITHOCTH TOTO, YTO B3STHIA HAYIa[
11ap OKa)keTcs 3€JIEHOTO 1IBETA.

B maptun u3 12 neranei Haxonsatcs 5 OpakoBaHHbIX. Hayran Beioupator 4 aeranu. Haiigure
BEPOATHOCTH TOTO, UTO U3 3TUX 4 AeTajeil 2 okaxkyTcs He OpaKOBaHHBIMH.

Brruncioure BBI60pO‘-IHOC cpeaHee, JMCIICPpCUI0 U CPEAHEEC KBAAPATUICCKOC OTKIIOHCHUC JJIS

BBIOOPKHU:
X; 1 3 5 7 9
n; 3 5 2 7 3
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Kontpoabnas padora Ne 8
Bapuanr 3

Brruncnure:
1 3 2
a) Cs- Py 6 A -G

CKOJIBKO pa3iIMYHBIX TPEX3HAYHBIX YHCEJ MOXXHO cocTaBuTh U3 1mudp 1; 2; 3; 4; 5; 6; 7; 8,
IIPU YCIIOBUH, YTO IU(PHI B UUCIIE HE TOBTOPSIOTCA?

B ypue 18 6enbix u 7 yepHbIX mapoB. Haliqure BepoOITHOCTh TOTO, YTO B3ATHINM Hayras miap
OKa)KETCsl YEPHOTO IIBETA.

B naptum u3 24 neraneit Haxonsarcs 6 6pakoBanHbiX. Hayran BeiOupatot 6 neraneii. Haitnu-
T€ BEPOSATHOCTb TOTO, YTO U3 ATUX 6 JeTanel 2 oKaxyTcss OpaKOBaHHBIMH.

Brrancioure BI)I60pO'-IHOC cpeaHee, JMCIICPCUIO U CPCAHCEC KBAAPATUYCCKOC OTKJIOHCHHUEC JIA

BBIOOPKH:
X; 2 4 6 8 10
n; 6 3 4 2 5
Kontpoabnas padora Ne 8
Bapuanr 4

Brruncinure:

4 5 A2
a) As - P, 6) Cg- A

CKONBKMMHU CIIOCOOaMU MOKHO M3 25 yenoBeK BbIOpaTh 5 uesioBek Ui paboThl Ha onpeje-
JIEHHOM y4acTke?

B ypue 11 cunux u 9 xenteix mapos. Haiiaure BeposITHOCTh TOT0, UTO B3ATHIM HayraJ map
OKa)KETCsI CHHETO LIBETA.

B naptuu u3 19 neraneii naxoaarcs 8 6pakoBanHbix. Hayran BeiOuparot 4 neranu. Haiiaure
BEPOSITHOCTH TOTO, YTO U3 3TUX 4 JeTanel 3 okaxxyTcs He OpakOBaHHBIMH.

Brrancnoure BLI60pO‘—IHO€ CpE€aHEC, NUCIICPCUIO U CPEAHEC KBAPATUUCCKOC OTKIIOHCHUC JJIA

BBIOOPKH:
X; 1 2 3 4 5 6
n, 3 4 6 8 1 3
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Hpunioxenne 9

KontpoabHasi padora Ne 9

Bapuanr 1

BokoBoe pebpo npaBuiIbHON TPEYTONIBHON TUpaMuIbl paBHO 10M, a cTOpOHA OCHOBaHUS

10m. Haitnure miomiaas O0OKOBOM MOBEPXHOCTH MUPAMUJIBI.

B npsamoyronsnom napamenenunenae ABCJA1B1C1/11 AB=2cm, BC=4cm, AA1=6¢cM.

HaiinuTe miomaas moJHON MOBEPXHOCTH JTAHHOTO MapalieeuIe/1a.

OceBbIM cedeHreM IUIMHIPA SBISIETCS KBaApaT co cTropoHoit 12cm. Haiiaure oobeM 1u-

JIMHJpA.

IInomazk cedeHus, MPOXOAAIIETO Yepe3 LIeHTp apa, paBHa 169 m2. Haiigure 06beM ma-

pa.

Bapuanr 2

BokoBoe pebpo npaBUIbHONW YETHIPEXYTrodbHON MUpaMH bl paBHO 12¢M, a CTOPOHA OCHO-
BaHus 8cM. Haiinure muiomans 60KOBOI MOBEPXHOCTH MUPAMU/IBI.

ABCA1B1C1/l 1- mpaBubHas mpuzma. AB=6m, AAi1=5M. Haiinure momaas moJHOH 1mo-
BEPXHOCTH JIaHHOM MPHU3MBI.

OceBbIM c€YEeHHEM KOHYCA SIBISIETCS IPSIMOYTOJIbHBINA TPEYTOJIbHUK C TUIIOTEHY301 6N2 M.
Haiinute 06beM KoOHyca.

Tnomtaas cedenHus, IPOXO/IAIIETr0 Yepe3 NEeHTp mapa, paBHa 491 m2. HaiiuTe miomans 1mo-

BCPXHOCTH IIapa.
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KontpoabsHasi padora Ne 9

Bapuant 3

ABCIIA1B1C1/11 - mpaBmibHas npusma. AB=9cm, AA1=12cm. Haiinure muiomaas 60KoBoi
MOBEPXHOCTU JAHHOM MPU3MBI.

Haitaure nomans NOJIHOW MOBEPXHOCTH KOHYCA, OCEBBIM CEYEHHEM KOTOPOTO SIBJISIETCSA
MPaBWIBHBIN TPEYTOJIBHUK CO CTOpOHOU 10M.

Haiinure 06beM IUIMHIpPA, TOTYYEHHOTO BpAIICHUEM IPSIMOYTOJIbHUKA CO CTOPOHAMH 51TM
U 8TM BOKPYT OOJIBIIICH CTOPOHBI.

Tnomaas cedeHus, IPOXOIAIIETr0 Yyepe3 HEeHTp mapa, pasHa 144n m2. HaituTe 06beM ma-

pa.

Bapuanr 4

Haiigure niomanb 60KOBON NOBEPXHOCTH LIWJIMHAPA, €CIIU €TI0 OCEBBIM CEUEHUEM SIBIISIETCS
KBaJipaT co CTOPOHOM 20M.

BokoBoe pebpo npaBuIbHON YETHIPEXyrodbHOM MUpPaMHIbI paBHO 12M, a CTOpOHA OCHOBA-
Hug 6M. Haitaure miomans MOJHOW MOBEPXHOCTH MUPAMUIBL.

Haiinure 06beM npaBUIIbHON TPEYTOIBHON MPU3MBI BBICOTOM 1371M M CTOPOHOM OCHOBAHUS
M.

[Inomank cedeHus, MPOXOAAMETO Yepe3 IIeHTp mapa, paBHa 1217 m2. Haiiure miomas

IMMOBEPXHOCTH HIapa.
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Hpnaoxenne 10
Konrtpoasnas padora Ne 10

Bapuanrt 1
1. JlaHbl BEKTOPBI a{—2:;1;3}, 8{3; —4; —21, ¢{4;3; —2}. Haitnure KOOD/IMHATHI BEKTOPOB!
a)a{—2;1;3} +B{3; —4; —2};
6)a{—2;1;3}-¢{4;3; —2};
B) =23 + 36— & m = 5B + 2C

— —
r) CKaJsIpHOE MPOU3BEIeHIHE BEKTOpOB B u C.

Bapuant 2
1. Jlansi sexroper a{4; —2; — 13, B{3; 0; —5}, &(—2; 1; 4}. Haitmure xoopaunars! BexTopos:
a)3(4; —2;—1} + E{3; 0; —5},
6)a{4; —2; -1} -¢(=2; 1; 4}
v) =33 + 28 - 3¢, m =28 - 2G;

— —
I') CKaJsIpHOE Mpou3BeeHHe BeKTOpoB B u C.

Bapuant 3
1. Jlausl BEKTOPBI a{4;0; -3}, B{—1; 5; 6}, &¢{—2;1; —3}. Haiinure KOOP/IMHATBI BEKTOPOB:
a)3{4; 0, -3} +E{—1; 5; 6},
6)ai4; 0;—3}-¢{—2;1; -3}

—

) N=3 - 3 -2 ; m = 3E - 2C;

— —
T) CKaJIspHOE MPOM3BeeHIE BeKTOpoB B 1 C.

Bapuanrt 4
1. JlaHbI BEKTOPBI 3{—1; 2;1}, E{Z; —3; 4}, E{'D} 1; —5}. Haitmmre KOOPJIMHATBI BEKTOPOB:
a)a{—1;2;1} + B{(2; —3; 4},
6) B{2; —3; 4}-€{0;1; —5};
B)E:Zﬁ -3E +2 E; m=E +3C u;

— —
T') CKaJIsipHOE TIpou3BeieHue BeKTopoB B u C.
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