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HHOACHUMTEJIBHAA 3AIIMCKA

MporpammMa 06Lie06pa3oBaTe/ibHON Yy4ebHON AncuMnAnHLl «MaTeMaTKa» npefHas3HayveHa
N9 M3YYeHUst MaTeMaTUKN B NPOMECCUOHa/IbHbIX 06pa3oBaTe/ibHbIX OpraHu3aumsaX, peainsyroLmx
o6pasoBaTe/ibHyt0 nporpamMmy cpefHero o6Liero o6pa3oBaHUs B npefenax OCBOEHWUS OCHOBHOM
npoeccroHasibHoM 06pasoBaTenbHOn nporpammbl (OMOMM) CMO Ha 6a3e OCHOBHOIO 06LLEro
06pa3oBaHuMs Npu NOArOTOBKe CMeLnasncToB CpeaHero 3seHa no cneuuansHocty 40.02.01 — Mpago
opraHusauusa coumansHoro obecredeHus.

MporpammMa paspaboTaHa Ha ocHoBe TpeGoBaHMii PIOC cpefHero o6Lwero obpasoBaHKs,
npeabsBasieMblX K CTPYKTYpe, COAEePXKaHWIO U pe3yNibTataM OCBOEHMSI Y4eBHON AUCLUNANHDI
«Martematnka», U B COOTBETCTBUM C PekoMeHAauusMM MO OpraHu3aumy MoayvyeHWs CpeaHero
obwero o6pa3oBaHMA B Mpefenax OCBOEHWMA  06pasoBaTe/lbHbIX — MpOrpamm  CpeaHero
npoeccroHasIbHOro 06pasoBaHMs Ha 6a3e OCHOBHOIMO 06LLEro 06pa3oBaHNs C y4eToOM TpeboBaHWiA
(heflepanibHbIX FOCYAAPCTBEHHbLIX 00pa30BaTeNbHbIX CTaHAAPTOB W MOAY4aemMoi CrneunanbHOCTU
cpefHero npogeccroHanbHOro obpasoBaHUa (MMCbMO [enapTaMeHTa rocyfapCTBeHHOM NOMAUTUKA B
cthepe noarotoskn pabounx kagpos v AMO MuHobpHayku Poccum ot 17 mapta 2015 r. Ne 06-259),
C y4yeTom [pvMMepHOI OCHOBHOW 06pa3oBaTesibHOM MporpaMmbl CPeaHero o6Liero o6pa3oBaHus,
0[06peHHOV pelleHneM  (hefepasibHOM0  y4eOHO-METOAMYECKOTO 00beAauHEeHNs No  obLiemy
06pasoBaHuto (NPoToKO OT 28 ntoHA 2016 1. No 2/16-3).

CopaepxaHune nporpammbl y4ebHOM AMcUMNAnHbI «MaTeMaTKa» HanpaB/ieHo Ha AOCTUXKEHMe
ClefyoLnX meeii:

NMETb NPeACTaBNEHNS O COLNANbHBIX, KyNbTYPHbIX N UCTOPUYECKMX (haKTOpaxX CTaHOB/IEHNS MaTEMATUKM
(hopMMpOBaHME TOFMYECKOT0, aITOPUTMMUYECKOTO U MaTEMaTUYECKOTO MbILLIEHNS;

YMEHWNE NPUMEHSTb MOTYYEHHbIE 3HAHWSA NMPY PELLEHNIN Pa3/IMYHbIX 3a[ay;

nofyyeHVe nNpeacTaBfeHWn O MaTeMaTuKe Kak 4acTh  06LieyenoBeyvecko  KynbTypbl,
YHVBEPCA/IbHOM f3blKe HayKW, TMO3BOJIAIOLLEM OMUCLIBATL M M3y4aTb peasibHble MPOLECChl U
ABNEHMNS.

B nporpammy BK/IOYEHO CcOfepXaHue, Hanpas/ieHHOe Ha (HOPMUPOBaHME Y CTYLEHTOB
KOMNETeHUMA, HeoOXOAMMbIX AN KauyecTBeHHOro ocBoeHus OMOIM CMO Ha 6a3e OCHOBHOIO
obuiero o6bpas3oBaHMs C MOJyYeHWEM CpefHero o6Lero o6pa3oBaHuUs; MPOrpammbl MOATOTOBKM
cneyumanucTos cpefHero 3seHa (MMNCC3).

B paboueii nporpamme y4debHOW AMcuMnanHbl «MaTemaTMKa» OMUCbIBaETCA CoAepXKaHue
y4ebHOro Matepuana, NOCNeA0BaTENIbHOCTL €r0 U3YyYeHUs, TeMaTMKa MPaKTUYeCKUX 3aHATUIA, BUAbI
CaMOCTOATE/IbHbIX PaboT, pacrpefeneHne Yy4yebHbIX 4YacoB C YYeTOM CreuuduKky nporpamm
MOArOTOBKM CMEeLVaINCTOB CPefHero 3BeHa.

MporpaMMa MOXeT WCMo/b30BaTbCA APYrMM MpOgecCUOHaNIbHBIMKU  06pa3oBaTe/lbHbIMM
opraHv3aumsaMy, peain3yowMy 06pasoBaTeNibHy0 NMporpaMmmy CpefHero obuero ob6pasoBaHus B
npegenax oceoeHns OMOINT CIO Ha 6a3e 0CHOBHOM0 06LLero 06pasoBaHus.

Peannsauusa o6LeobpasoBaTenlbHON yH4ebHOW AucUMnanHbl «MaTeMaTKa» LOMYCKAeTCa Kak
B OYHOM (popmaTe 06y4eHWs, Tak M B (popmare 3/7EKTPOHHOIO0 OOYy4YeHWs C WCMO/b30BaHVEM
OMCTaHLMOHHbIX 06pa30BaTe/IbHbIX TEXHOIOTUA.

OBLIASA XAPAKTEPUCTHKA YUYEBHOM JNCHUAIIJIMHBI
«MATEMATHUKA»

MaTemaTuka sBnseTca  (yHAameHTa/lbHOM  06Le06pa3oBaTeNlbHOM  AUCUMMIINHON  CO
CTIOXXMBLUMMCS YCTONYMBLIM COAEPXKaHVEM 1 06LWMMMN Tpe6oBaHMAMM K NOATOTOBKE 06y4atoLLnXcs.

B npodeccroHanbHbIX 06pa3oBaTe/ibHbIX OpraHu3aumsax, peasmsyrolmx 06pa3oBaTe/ibHy0
nporpaMmmMy cpegHero obuero ob6pasoBaHus B npeaenax ocoeHns OMNMOIM CMNO Ha 6a3e 0CHOBHOMO
obuero obpasoBaHus, U3yHeHe MaTeMaTUK UMEET CBOM OCOOGEHHOCTM B 3aBUCUMOCTM OT MPogns
NpPoMeccnoHasIbHOro 06pa3oBaHus.

Mpun  ocBoeHun  cneumansHocTer  CMO  coumasbHO-3KOHOMUYECKOTO  Npogunns
npoeccnoHa/IbHOro 06pa3oBaHMA MaTeMaTuKa u3ydaeTca 6Gosiee yrny6neHHO, Kak npouibHas
yyebHasa AMCUMNMHA, YYUTbIBatOLLas CreyugrKy ocBamBaeMblX NPOQeccUii Uamn cneunanbHOCTeN.



JTO BblpaXXaeTcA B CofAepXaHWM 00YYeHUs, KOMMYECTBE 4YacoB, BblAENSEMbIX Ha M3ydeHue
OTAENbHbIX TeM Mporpammbl, rybuHe WX OCBOEHUSA CTyAeHTamMu, 00bemMe W XapakTepe
NPaKTUYECKNX 3aHATUI, BUAAX BHEAYAUTOPHON CaMOCTOATEIbHOM paboTbl CTYAEHTOB.

OOLLMe Lenm n3ydeHnst MaTeMaTuKy TPaaULMOHHO Peasn3ytoTcsa B YeTbIpex Hanpas/eHUsX:
1) obLee npeacTaBieHne 06 naesx U MeTogax MaTeMaTuKu;

2) UHTEeNNIeKTYya/IbHOe pPa3BUTUE;

3) oBnageHmne He06X0AMMbIMY KOHKPETHBIMMW 3HAHWUAMW U YMEHWAMM;

4) BocnuTaTe/ilbHOe BO3eNCTBME.

Mpodmnusaums Leneir MaTemMaTyecKoro 06pa3oBaHus OTPaXKAeTCcs Ha BbIGOpe NPUOPUTETOB
B OpraHusaumm y4ebHoOn aedaTenbHOCTM 0byyatowmxcsa. s counanbHO-3KOHOMUYECKOro npodunei
npoeccnoHasIbHOro 06pa3oBaHMs BbIOOP Leneld CMeLlaeTcd B nparMaTMyecKoM HarnpasfieHuu,
npegycMaTpuBaloLLEM YCUIEHNE W pacCLUMpPeHne MPUKNAAHOTO XapakKTepa WM3yvyeHWs maTemaTuKu,
NPEeVMYLLLECTBEHHOW OpWEHTaLUMN Ha anroOpUTMUYECKUIA CTWAb MNO3HABATENbHOW AeATeNbHOCTU.
N3yyeHre MaTeMaTMKM KakK NpogwmnbHO  06Lie06pa3oBaTe/ibHOM  Y4e6HON  AMCLUMNNHBI,
yunTbIBaKOLLECNEeLMGIMKY OCBaMBaeMbIX CTyfeHTaMu cneyunanbHoctn CIMO, obecnevmnBaeTcs:
«BbIOOPOM PasIyHbIX NOAX0A0B K BBEAEHMK OCHOBHbIX MOHSATUIA;
e DOPMMPOBAHMEM  CUCTEMbI  Y4ebHbIX 3afaHWil, obecneunmBarOMX  3PPEKTUBHOE
OCYLLIECTBNEHME BbIOPAHHbIX LiENEBbIX YCTAHOBOK;
e 00OraLleHnem crekTpa CTUein y4ebHOM AeATeNbHOCTY 3a CUET COr/1acoBaHUA ¢ BeAYLLMMU
XapaKTepucTMKaMmn BbIGpaHHO cneumanbHOCTU.
MpothunbHas COCTaBNAIOWANA OTPaKaeTCA B TPebOBaHMAX K MOAFOTOBKE O6yvatowmxcs B
yacTu:
06LLeli cUCTeMbI 3HaHWUIA: CoAepyKaTe/lbHble MPYMepPbl UCMONb30BaHMA MaTeMaTUYeCKNX
naen n MeToA0B B NPOheCCUOHA/IbHOM AeATENbHOCTMY;
YMEHWIA: pasnnyve B ypoBHe Tpe6oBaHUIA K CNOXXHOCTW MPUMEHSIEMbIX a/ITOPUTMOB;
MPaKTUYeCKOro UCMONb30BaHUA NPUOOPETEHHBIX 3HAHWIA U YMEHWIA: MHAMBUAYAIbHOTO
y4eBHOro onbiTa B MOCTPOEHUN MaTeMaTUYeCKUX MOZENe, BbIMOIHEHUN UCCef0BaTeNbCKMNX
MPOEKTOB.

Takim 06pas3om, peannsaums CofepXKaHus Yuyeb6HON AMCLUMMINHBI  OPUEHTUPYET Ha
MPUOPUTETHYHO PO/ib NMPOLLECCYarbHbIX XapaKTePUCTMK Y4eGHOW paboTbl, 3aBUCALIMX OT Npodnns
NPO(ecCUoOHaNbHOTO  06pas3oBaHMsl,  MOMy4YeHWst  OMbITa  WCMOMb30BAHWS  MaTeMaTVku B
coaepXatebHbIX W NPOMECCMOHANILHO 3HAUYMMbIX CUTYaUMsX MO CPaBHEHWIO C  (hopMasibHO-
YPOBHEBbIMY Pe3yNbTaTVBHLIMI XapaKTepUCTUKaMM 00YYeHNs.

CofepXaHue y4eGHOW  AMCUMNAMHBLI  pa3paboTaHO B COOTBETCTBUM C  OCHOBHbLIMM
coaepXaTebHbIMU TMHUAMU 06YYeHUs MaTeMaTVKe:

e anreGpanyeckas NMHUS, BK/KOYalOLLlas CUCTEMATU3aLMIO CBEAEHUIA O uucnax; W3yuyeHue
HOBbIX U 0606LLIEHNE paHee M3ydeHHbIX onepaumii (Bo3BeaeHWe B CTeMeHb, W3BNEUYEHWE KOpPHS,
NOraputMUPOBaHNE, CUHYC, KOCUHYC, TaHTeHC, KOTAHTeHC M 06paTHbIE K HUM); U3YYEHWUE HOBbIX
BWOB UMCMOBbIX BbIPOKEHU 1 (hOPMYN; COBEPLUEHCTBOBAHME MPAKTUUYECKUX HABLIKOB I
BbIUNCAIUTENLHON KyNbTYpbl, PACLUVPEHNE W COBEPLUEHCTBOBaHWE anre6pamyeckoro annapara,
C(HOPMMPOBAHHOTO B OCHOBHOW LLIKOME, W €ro MNPUMEHEHWE K PELIEHMIO MaTeMaTUueckmx W
NPUKNaaHbIX 334au;

* TEOPETUKO-(DYHKLIMOHANIbHAS  IMHWSA, BKMOYaollas CUCTEMATM3auMio M paclumpeHue
CBEAEHUIA O (PYHKLUMSX, COBEPLUEHCTBOBAHME TPaUUECKUX YMEHMIA; 3HAKOMCTBO C OCHOBHbIMU
noesMM M MeTofamy  MaTemMaTMYecKoro aHanm3a B 06beMe, MO3BONSIOLIEM  WCCMEAoBaTh
aNeMeHTapHble (YHKLUWM W pellaTb, NPOCTEMLLINE TEeOMETPUYECKME, (M3NYECKMe U [pyrue
NPUKNafHble 3a4a4u;

*IMHUS YPABHEHWIA U HEepPaBEHCTB, OCHOBaHHas Ha TMOCTPOEHUM W  WCCNEA0BAHWUU
MaTeMaTUuyecknx MOJENei, Mnepecekarollascs ¢ anreGpavyeckoii U TeOoPeTUKO-(YHKLMOHANbHOI
NIMHUSMW U BK/HOYAKOLLLAS Pa3BUTUE W COBEPLLEHCTBOBaHME TEXHUKM anre6Gpanyeckmx



npeobpasoBaHUA 419 pelleHns YpaBHEHWA, HepPaBEHCTB M CUCTeM; (POPMUPOBaHME CMOCOOHOCTM
CTPOUTbL W UCCefoBaTb MPOCTeiLIMe MaTeMaTUYeCKe MOAENN NPU peLleHnn NpUKNagHbIX 3asad,
3824 U3 CMEXHbIX 1 CreLuasibHbIX AUCLUUMIIVH;,

* TeOMETPUYECKasd IMHUA, BKIOYAIOLWAA HarnafHble MPefCcTaB/IeHUs O MPOCTPAHCTBEHHbIX
(mrypax v nsydeHume X CBOWCTB, (DOPMMPOBaHME W Pa3BUTUE MPOCTPAHCTBEHHOIO BOOOPAXKEHWS,
pasBUTMe Crnocob0B rEOMETPUYECKUX W3MEPEHUI, KOOPAMHATHOMO W BEKTOPHOM0 MeTOA0B [/1M
peLLeHNs MaTeMaTUYeCcKnX 1 NPUKIagHbIX 3aay;

*CTOXaCTUYeCKass  /IMHUA, OCHOBaHHafd Ha  pasBUTUM  KOMOWHATOPHbLIX  YMEHWIA,
npeAcTaBNeHnin 0 BEPOSATHOCTHO-CTATUCTUYECKNX 3aKOHOMEPHOCTAX OKPYXKatoLLLero Mupa.

Pasgenbl (TeMbl), BK/IOYEHHbIE B COAepXKaHMe YYeOHON AUCLUNANHBI, SBASKOTCA 06LMMM
NS BCex npodwmnelt npogeccMoHanbHOro obpasoBaHNs U Npu BCeX 06beMax Yy4ebHOro BpeMeHM
He3aBM1CUMO OT TOr0, ABMIAETCA /N y4ebHas aucumninHa «MaTtematnka» 6a30B0i UV NPOQPUILHOIA.

B npvMepHbIX TeMaTUYeCcKnX nnaHax nporpammbl y4ebHbI MaTepuan npesacTas/ieH B hopme
yepeLyHoLLEerocs pas3BepTbiBaHUA OCHOBHbIX COLEepPXaTe/lbHbIX SIMHWIA (airebpanyeckon, TeopeTuKo-
(PYHKLMOHANBbHOW, YpaBHEHUA Y HEepaBeHCTB, reOMETPUYECKON, CTOXaCTUYeCKOW), YTO MO3BONSET
rMOKO MCNOMb30BaTh MX PACMONOXEHME MU B3aUMOCBA3b, COCTaB/ATbL Pabounin KafeHapHbIA MNnaH,
no-pasHoMy uepeays yyebHble TeMbl (rfiaBbl y4ebHUKA), YUUTbIBasA MPOUIb MPORECCUOHATBHOIO
o6pasoBaHMs, creunduKy ocBavBaemon cneymanibHoctn CIO, rnybuHy m3yudeHWs MaTepuana,
YPOBEHb MOArOTOBKY CTYZEHTOB MO NpPeaMeTy.

Mpenniaraemble B NPUMEPHbIX TEMATUYECKMX MaHaxX pasHble 06beMbl y4eOHOTO BPEMEHU Ha
M3yyeHWe OOHOW M TOM >Xe TeMbl PEKOMEHAYETCA WCNO/b30BaTh N8 BbIMNONHEHWUS Pa3IMYHbIX
yyebHbIX 3afaHuiAi. TeM cambIM pasninums B TpeboBaHWsAX K pesy/bTaTam 00yveHWUs NPOSBATCH B
YPOBHEe HaBbIKOB MO PeLLeHNIO 3aay U OMbITe CaMOCTOATE/IbHOW paboTbl.

N3yueHne o6LieobpasoBaTenbHON y4ebHOM  AUCUMNAMHBL  «MaTemaTuka»  3aBepLuaeTtcs
nofBefieHNeM WTOroB B (JOPMe 3K3amMeHa B paMKax MPOMEXYTOYHOM aTTecTauuMu CTYLEHTOB B
npouecce 0CBOeHWs ocHoBHoW ONOIM CMO ¢ nonyyeHnMem CcpegHero 06Liero o6pasoBaHMs
(MNcCcea).

B pasgene nporpamMmbl «CogepXXaHue Y4eGHON AWCLMMAMHBIY KYPCUBOM BbIAENeH Matepuan,
KOTOPbI/ NpY U3yYeHU MaTeMaTWKW Kak 6a30BOi, Tak M NPOGMILHON YHEeBHOW AUCLMNIMHBI, KOHTPOMO He
MOLNEXMT.

MECTO YYEBHOM JJUCIHATLJIMHBI B YYEEHOM ILTIAHE

YyebHaa pucumnanHa «MaTemaTuka» SABASETCA y4ebHbIM MpeaMeToM  00s3aTesbHOM
npegMeTHoi o6nactn «MatemaTrka n nHgopmatrka» @rOC cpeaHero obLiero o6pasoBaHus.

B npodeccroHanbHbIX 06pa3oBaTe/ibHbIX OpraHu3aumsax, peasmsyrowmx 06pa3oBaTe/lbHy0
nporpaMmMy cpegHero obuiero o6pasoBaHna B npegenax ocsoeHns OMOI CIO Ha 6a3e 0CHOBHOro
o6Lero obpasoBaHus, ydebHas AucumnavHa «MaTemaTmka» M3y4vaetcs B 06LLe06pa3oBaTelbHOM
uMkne yyebHoro nnaHa OMOIM CIO Ha 6a3e OCHOBHOrO 06Llero o6pa3oBaHMSA C MOMYyYEHUEM
cpegHero obulero obpasosaHus (MMNCC3).

B yyebHbIx nnaHax MMNCC3 yyebHas gucumnamMHa «MaTteMaTuka» BXOAMT B COCTaB OOLLMX
06Le06pa3oBaTeibHbIX  YY4EOHbIX AUCUMMNANH, (POPMUPYEMbIX U3  06a3aTe/IbHbIX MNPeAMETHbIX
obnactein ®rOC cpefgHero o6uiero obpasosaHus, Ans creynanbHocTein CMO cooTBETCTBYHOLLENO
npoguns NPotheccnoHanbHOro 06pasoBaHMs.

PE3YJIbTATHbI OCBOEHUA YUYEBHOM JUCHUIIJIUHBI

OCBOEHME COAEPXKaHMA YHeBHOM AncumUnanMHbl «MaTemaTrKa» 06ecneunBaeT JOCTVKEHNE
CTYfeHTaMn CNeAyoUINX pe3yibmamos:

*IUYHOCMHDIX .

C(HOPMMPOBAHHOCTb NPEACTABNEHNIA 0 MaTEMATMKE KakK YHUBEPCA/IbHOM Si3bIKE HayKM,
cpeacTse MO/eNMPOBaHUS SIBNIEHIA 1 NPOLIECCOB, UAESX U MeToax MaTeMaTUKUY;



MOHMMaHWe  3HaYMMOCTM  MaTeMaTWKM A0S Hay4yHO-TEXHWYECKOro  Mporpecca,
CPOPMMPOBAHHOCTb OTHOLLEHMSA K MaTeMaTUKe KakK K 4acTu 06LLeve/loBeHECKON KynbTypbl Yepes
3HAKOMCTBO C UCTOpPME pasBUTUA MaTeMaTUKK, IBOKOLMEN MaTeMaTUYECKUX NLEN;

pasBMUTNE NOMMYECKOr0 MbIL/IEHMS, MPOCTPAHCTBEHHOIO BOOOPaXKEHMS, alrOpUTMUYECKON
Ky/NbTYypbl, KPUTUYHOCTN MbILLNIEHMSI HA YPOBHE, HeoOXoAMMOM Ans OyayLiein npogecCMoHa IbHON
LeATeNnbHOCTH, 419 NPOLO/HKEHNA 06pa3oBaHNA U camoobpa3oBaHus;

OBfafileHne MaTeMaTUYeCKUMWN 3HAHMSMU U YMEHWUAMMK, HEOOXOAMMbIMW B MOBCELHEBHOW
XWU3HW, AN OCBOEHUS  CMEXHbIX  eCTECTBEHHO-Hay4HbIX  AUCUMNAMH WU OUCLMUNINH
NPOMECCMOHAIBHOTO LKA, AN NoyYeHns 06pa3oBaHns B 061acTsX, He TpebyroLwmx yriy6neHHOM
mMaTemaTn4eckor NoAroToBKuY;

rOTOBHOCTb W CMOCOOGHOCTb K 06pa3oBaHWiO, B TOM 4uC/le CaM006pa3oBaHWO, Ha
NPOTSHKEHNN BCEW XXM3HMW; CO3HATE/IbHOE OTHOLLEHME K HENPEepPbIBHOMY 06pa30BaHMIO Kak YC/OBUIO
YCMeLLIHON NPogeCCUOHaNbHOM M 06LLECTBEHHON AEATENbHOCTY;

FOTOBHOCTb U CMOCOBGHOCTb K  CaMOCTOSTE/IbHOW  TBOPYECKOM W OTBETCTBEHHOWA
[eATeNbHOCTY;

FOTOBHOCTb K KOMNMEKTUBHOM paboTe, COTPYAHNYECTBY CO CBEPCTHMKaMM B 06pa3oBaTe/ibHOi,
006LLEeCTBEHHO MONE3HOW, y4ebHO-1CCNe0BaTeIbCKON, MPOEKTHON 1 APYTUX BUAAX AeATENbHOCTY;

OTHOLLUEHME K NPOhecCMOHaNbHON AeATENbHOCTN KaK BO3MOXHOCTY Y4acTUA B PeLLEHNN
NNYHBIX, 06LLECTBEHHbIX, FOCYAAPCTBEHHbIX, 06LLEHALMOHANbHBIX MPO6IEM;

‘mem anpedmemublx:

YMEHMe CamMOCTOSTE/IbHO OMpeaensTb Lenn  [edTeNbHOCTM M COCTaBAATb  M/aHbl
[eATeNbHOCTU; CaMOCTOSTENbHO OCYLLECTB/ATb, KOHTPOIMPOBaTh M KOPPEKTMPOBATb AESTENbHOCTD;
1CNO/Mb30BaTb BCE BO3MOXHbIE Pecypcbl ANs AOCTVMDKEHMS MOCTaBMEHHbIX LENen u peanmsaumm
NNaHOB AeATeNIbHOCTW; BbIOUPaTh YCneLlHble CTPaTerny B pasnnyHbIX CUTyaLmnsaXx;

yMeHVe MNPOAYyKTMBHO 00WaTbCad W B3aMMOAECTBOBAaTb B  MPOLECCe  COBMECTHOM
[eATeNbHOCTH, YYMTbIBATH MO3ULMM OPYrMX YYaCTHUKOB [eATeNlbHOCTU, 3(P(EeKTMBHO paspeLuathb
KOH(NKTBI;

B/lafleHWe  HaBblkaMW  MO3HaBaTe/IbHOW,  Y4eOHO-MCCNefoBaTeNIbCKOM U MPOEKTHOM
[eATeNbHOCTH, HaBblKaMW paspeLLleHnst Npo6aeM; crnoCoBHOCTb M FOTOBHOCTb K CaMOCTOATE/lbHOMY
MOUCKYMETO/0B peLLeHNs NPaKTUYECKMX 3a4ad, NPUMEHEHNIO Pa3IMYHbIX METOLOB NO3HAHMS;

FOTOBHOCTb M CMOCOBGHOCTb K  CaMOCTOATENIbHOW  MH(OPMaLMOHHO-M03HaBATE IbHOM
[eATeNbHOCTH, BKNOYas YMEHVWE OPWEHTMPOBATLCA B Pas/IMYHbIX WUCTOUYHMKAX WHGopMaLuu,
KPUTUYECKM OLEHMBaTb W WHTEPNPEeTMpOBaTb MH(OPMaUMIO, MONYYaeMYK) U3 Pas/iyHbIX
NCTOYHWKOB;

BflafleHne S3bIKOBbIMU CPeACTBaMMW: YMEHME ACHO, JIOTUYHO U TOYHO M3/aratb CBOK TOUKY
3peHus, 1CNob30BaTh afeKBaTHbIE A3bIKOBbIE CPEACTBA;

BflafleHne HaBblKaMy Mo3HaBaTe/IbHON pedieKcMmn Kak 0CO3HaHWS COBEPLLAEMbIX AEACTBUI 1
MbIC/IUTENbHbIX MPOLIECCOB, WX Pe3yNnbTaTOB WM OCHOBAHWiA, FpaHWL, CBOEro 3HaHWA WM He3HaHus,
HOBbIX NO3HaBaTe/NbHbIX 3a4a4 1 CPeACTB AJ15 X OCTKEHNS;

LIeNIeyCTPEMIEHHOCTb B MOWCKAX WM MPUHATUM PeLUeHnii, coobpasuTenbHOCTb U UHTYULMSA,
Pa3BUTOCTb MPOCTPAHCTBEHHbLIX MPeACTaBNEHUIA; CNOCOOHOCTb BOCMPUHMMATL KPacoTy MU rapMOHMIO
MUpa;

* NPEOMEMHbIX

ChopMMPOBAHHOCTL MPEACTaB/EHNI I O MaTeMaTMKe KakK 4acTuU MMUPOBOI KynbTypbl U MecTe
mMaTeMaTMKN B COBPEMEHHON UMBUAM3aLMK, CMOCO6GaxX ONUCaHWS SBMEHWIA peanbHOro Mupa Ha
MaTeMaTUYECKOM SA3bIKE;

ChOPMMPOBAHHOCTb  MPEACTaBNEHUA O MaTeMaTMYeCKMX MOHATUAX KaK BaKHEMLMX
mMaTeMaTUYeCKNX MOAENSAX, MO3BONSAIOLWMX OMUCbIBATb M M3y4aTb pasHble MPOLECChbl U ABMEHMS;
MOHMMaHVEe BO3MOXHOCTN aKCMOMAaTUYECKOro NMOCTPOEHNS MaTeMaTUYECKNX TEOPWIA;

BMafeHne MeTofaMn A0Kas3aTeNlbCTB UM a/IfOPUTMOB PELLEHWS, YMEHME WX MNPUMEHATb,
NPOBOANTbL [OKa3aTe/lbHble PacCCYXXAEHMS B XOA€ peLleHns 3aaau;

BMafleHne CTaHAAapPTHbIMW MPUEMaMM  PELEHNs  pauMoHaNbHbIX W MPPauUOHa/IbHbIX,
nokasaTe/ibHbIX, CTEMEHHbIX, TPUFOHOMETPUYECKMX YPABHEHWUIA N HEPABEHCTB, MX CUCTEM;



MCNO/b30BaHME TOTOBbIX KOMMbIOTEPHLIX NPOrpaMm, B TOM uYuc/ie ANA MOWUCKa MYTW PELUEHUS U
NNMOCTPaLMN PeLLEHNS YPaBHEHWNIA U HEPABEHCTB;

CPOPMMPOBAHHOCTb MPeACTaBNEHNIA 06 OCHOBHbIX MOHATUAX MaTeMaTUYeCKoro aHanmsa n nx
CBOWMCTBaxX, B/afieHNe YMEHWEM XapaKTepu3oBaTb MOBeAeHWe  (PYHKUMIA,  MCMNOMb30BaHUe
NOJTyYeHHbIX 3HaHWI NS ONUCaHUA U aHann3a peasibHbIX 3aBUCUMOCTEN;

BNafieHNe OCHOBHLIMW MOHATUAMW O TM/IOCKMX W MPOCTPAHCTBEHHbIX TEOMETPUYECKMX
(hurypax, MX OCHOBHbIX CBOWCTBax; C(HOPMUPOBAHHOCTb YMEHWA pacno3HaBaTb FEOMETPUYecKue
(Urypbl Ha u4epTexxax, MOAENaX W B pea/lbHOM MUPe, MNPUMEHEHWME W3YYEHHbIX CBOWMCTB
reoMeTprYecKnx uryp n opmyn AN pelleHns reoMmeTpuyecknx 3agad 1 3afad ¢ npakTUYecKnm
coflepXXaHuem;

CPOPMMPOBAHHOCTb MPEeACTaBNEHMIA O MpoLeccax U SBMEHWUAX, UMEKOLMX BEPOATHOCTHbIN
XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peabHOM MUPE,  OCHOBHbIX  MOHATUAX
3NEMEHTapPHOM TEOpPUM BEPOATHOCTEN; YMEHWUI HaxOAWUTb W OLEHMBATb BEPOATHOCTU HACTYMNEHUS
COObITUIA B MPOCTEMLIMX MPAKTUYECKUX CUTYaUMsiX UM OCHOBHble XapaKTEPUCTUKM CryYaliHbIX
BE/INYMH;

BfafieHNe HaBbIKaMW UCMO/b30BaHMSI FOTOBbLIX KOMMbIOTEPHbIX MPOrpamm Mpu peLleHnm

3a/au.
COJIEPKXAHUE YUEBHOMN JNCHUATTJINHBI

BBenenue
MatemaTMka B Hayke, TEXHWKE, 3KOHOMWKE, WH(OPMAUMOHHBIX TEXHOMNOMUAX W
NpaKTUYeCKOn aedATenbHocTWM. Llenm n 3agaum  M3ydeHMss MaTeMaTWKM  MNpu OCBOEHWM
cneumansHoctein CroO.
AJITEBPA

Pazeumue nonamusa o uucne
Llenble v paumoHanbHble yncna. JeincTBuTeNbHble unicna. Ilpubausicennvlie 6viuucieHus.
Komnnexcnvle uucna.
Kopnu, cmenenu u nozapughmut

Kopuu u crenmenn. KOpPHM HaTypasibHON CTENeHU M3 umcna U UX cBOicTBa. CTeneHn C
pauMoHaNbHbIMU MOKa3aTensaMu, WX cBoicTBa. CTeneHW ¢ AeNCTBUTENbHBIMK NOKa3aTeNsMu.
Ceoticmea cmenenu ¢ 0eticmeumesbHblM noKa3amesiem.

Jlorapudgm. Jlorapupm umcia. OCHOBHOE NOrapuMmUyeckoe TOXKAECTBO. [ecATUYHbIE U
HaTypasibHble norapugmel. MNpasuna AeincTBuiA ¢ norapugmamu. MNepexos K HOBOMYOCHOBaHMUIO.

IIpeoOpa3zoBanne ajredpamveckux BbIpaxkeHuit. [1peobpa3oBaHMe paumMOHasIbHBbIX,
NppaLmoHa/IbHbIX CTEMEHHbIX, NOKa3aTe/lbHbIX U I0rapUPMUUECKNX BbIPaXKEHWIA.

Hpakmuuecm{e 3AHAMUA

ApuimeTnyeckne fecTBUA Haf YMCiamm, HaXoXaeHVe MPUGIIKEHHBIX 3HAYEHWIA BENIMYWH
1 MOrPeLLIHOCTeN BblYMCNEHNIA (26COOTHON M OTHOCUTE/bHOI), CPaBHEHME YMCIOBbIX BbIPaXKEHNIA.

BbluncrieHvie 1 cpaBHeHWe KOPHE. BbINoSIHEHWE pacyeToB C pafnKaiamu.

PewleHne  MppauMoOHa/IbHbIX  YpaBHEHWA.  Haxox[eHve  3HayeHWd  CTeneHeld  C
pauuoHa/IbHbIMK MoKasaTensMmun. CpaBHeHVe cTeneHeid. Mpeobpa3oBaHNs BbIPXKEHWA, COAepXaLnx
cTeneHun. PeLleHne NokasaTe/bHbIX YPaBHEHWA.

PeLueHe NprKnagHbIX 3a4ay.

Haxo)kaeHne 3HaveHWd norapugmMa no npousBo/IbHOMY OCHOBaHWM. [Mepexof OT Of4HOro
OCHOBaHMA K [Apyromy. BbluucneHve w© cpaBHeHWe fiorapugmos. JlorapugpmuposaHe 1
NOTEHLMPOBaHNE BbIPaXKEHWIA.

MpUGIMIKEHHBIE BbIYMCNIEHNS U PeLLeHNs NPUKNagHbIX 3a4ay.

PeLleHne norapuMmnYecKnx ypaBHeHUI.

OCHOBBI TPUTTOHOMETPUH



OCHOBHBIC TOHATHSA

PaguaHHas Mepa yrna. BpauwatenbHoe gsuxkeHne. CUHYC, KOCUHYC, TaHIeHC U KOTaHreHc

yuncna.
OcHOBHEIE TPUTOHOMETPUYIECCKHUE TOKAECCTBA

dopmynbl npuseaeHUsA. PopMyrbl CNOXEHUA. POPMYNbl YABOEHUSA Popmynbl nOLOBUHHO2O

yaua.
IIpeoOpa3zoBanust mpocTeiilIMX TPUTOHOMETPHYECKHUX BhIPaKeH U

MpeobpaszoBaHne CyMMbl TPUFOHOMETPUYECKMX (PYHKLMIA B MPOMN3BEAEHNE U MPOU3BELEHNS B

CYMMY. Buipasicenue mpueconomempudeckux QyHKyuil uepe3 maueeHc nol108UHHO20 apeyMeHmd.
Tpl’IFOHOMeTpH‘IQCKI/Ie YPaBHCHUA U HEPABCHCTBA

MpocTelilume TPUrOHOMETPUYECKME  YpaBHEHUS. [Ipocmetiwue  mpucoHoOMempuyeckue
HepaeeHcmed.

OO0partHble TpUroHoMeTpuyeckue PyHKuu. APKCUHYC, apKKOCUHYC, apKTaHreHc.

Hpaxmuuecxue 3anamusn

PaauaHHbIN MeTof M3MepeHWs YrnoB BpalleHMsi U CBA3b C rpafgycHoil Mepoid. OCHOBHble
TPUIOHOMETPMYECKME TOXAECTBA, (DOPMY/bl  CMOXEHWSA, YABOEHWUS, MNpeobpas3oBaHNE CyMMbl
TPUIOHOMETPUYECKMX  (PYHKLWIA B NPOW3BEAEHMUE, npeobpasoBaHWe  NPOU3BeLeHMs
TPUIOHOMETPUYECKMX (DYHKLUMIA B CymMMyto [pocCTeliluMe TPUrOHOMETPUYECKME YPaBHEHUS W
HepaBeHCTBa.

®YHKIIUHA, UX CBOMCTBA U TPA®UKHN

®yukuun. O61aCTb ONPeSeNeHns U MHOXECTBO 3HAYEHWIA; rpadik PYHKLMK, NOCTPOEHUe
rpadmkoB (OyHKLMIA, 3a4aHHbIX Pa3IMYHbIMK CNOCO6amK.

CpoiictBa  (QyHkuud. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpPaHWYEHHOCTb,
NnepuoAnNYHOCTb. [POMEXYTKM BO3pacTaHus U yObiBaHUSA, Hanbo/bLlee U HaVMeHbLLee 3HAYeHWs,
TOUKM 3KcTpeMyma. [paduueckas mHTepnipeTaums. Fpumepbl PYHKUMOHAIbHBIX 3aBUCUMOCTEN B
peasibHbIX NpoLeccax v ABNeHNAX. ApugmeTnyeckmne onepayuu Hao ynxyusmu. Croxcnas yHkyus
(komnoszuyust). NOHATNE O HENPEPLIBHOCTU (DYHKL MW,

Ooparublie pynkuuu. Ooracms onpeodenerus u 001acms 3HaA4eHull 0OPAMHOU GYHKYUU.
I'paghux oopamnoti pynxyuu.

CrenenHble, MoKa3aTejibHbIe, JorapupmMuyeckue U TPUroHoMeTpruieckue QyHKIUM.
OoOpaTHble TPUTOHOMETPHYECKHEe (PYHKIIMU

OnpeneneHns QyHKUMIA, NX CBOCTBA 1 rPaduKN.

Mpeobpa3oBaHusa rpadmkoB. [lapanfiefibHbld NepeHoc, CUMMETPUS OTHOCWUTE/IbHO OCel
KOOpAVHAT 1 CUMMETPUS OTHOCUTENbHO Havala KOOPAUHAT, CUMMETPUSA OTHOCUTENIbHO NPSMON y =
X, PaCTsKeHMe 1 cXKaTue BAO/Ib 0CEN KOOPAMHAT.

Hpaxmuuecxue 3AHAMUA

MpyMepbl  3aBUCUMOCTEN MeXAY MepeMeHHbIMM B pPeasibHbIX MPOLECcCaX N3 CMEXHbIX
ameunnnaud. OnpepgeneHne yHKUMA. TlocTpoeHre n yTeHWe rpadnkoB (PYHKUMIA. ViccnepoBaHue
(hyHKUMKM. CBOWCTBA NIMHENHON, KBaApaTUYHON, KYCOUYHO-TIMHENHON N APOGHO-NNHENHON (YHKLWIA.
HenpepbiBHble 1 nepuoguyeckue yHKUMWM. CBOMCTBA M rpagimKm CUHYCa, KOCMHYCa, TaHreHca u
KoTaHreHca. OO6paTHble (yHKUMM U UX rpaukn. O6paTHble TPUrOHOMETPUYECKME (YHKLUN.
Mpeobpa3oBaHus rpadmka GyHKUMK. TapMoHMYecKne konebaHus. MpuknagHble 3agaqn.

Moka3atesibHble, NorapupMmnyeckme, TPUroHOMETPUYECKINE YPaBHEHUS U kepasercmea.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IocaenoBarensHocTu. Cnocoobl 3afjaHna n CBOWCTBA 4YMCNOBbIX I'IOCI'IGAOB&TEI'II:HOCTGVI.
Ilonamue o npedene nocredosamenvnocmu. Cywecmseoganue npeodena MOHOMOHHOU 02PAHUYEHHOU



nocneoosamenvrocmu.  CyMMUpPOBaHME  NOCNeAoOBaTeNbHOCTEN.  BeckoHeyHo  ybbiBatoLlas
reomMeTpuyeckas nporpeccus 1 ee CymmMa.

IMpousBoaHasi. [1OHATME O NPOW3BOAHOW (YHKUUW, €e reoMeTpUYecKUin u (U3NYeCKUii
CMbIC/. YpaBHeHWe KacaTeflbHOM K rpamky QyHkuuu. [1pon3BOAHblE CyMMbl, PasHOCTH,
npousBefeHns, 4YacTHble. [1pou3BOAHbIE OCHOBHbLIX 3/1EMEHTApPHbIX (YHKUMIA. [puMeHeHune
NPOM3BOAHOM K MWCCNefoBaHUIO (YHKUMIA U MOCTPOEHUO TpadvKoB. Ilpouszsoonvle obpammol
@YHKYUU U KOMNO3UYUU DYHKYUU.

MprMepbl  MUCMONb30BaHUA MPOU3BOAHOM [/11  HaXOXAEHWS HaWNy4llero pelleHus B
NpUKNagHbIX 3agadax. BTopas npousBogHas, ee reoOMETPUYECKUIA U (PU3NYECKUIA  CMbICA.
HaxoxzeHune cKopocTu 14 npoLecca, 3a4aHHOro (hopMynoi v rpavkom.

IlepBooOpa3nasi u uHTerpaj. [NpMMeHeHWe onpefeneHHOro MHTerpana Ana HaxoXaeHus
NNOWAAN KPUBOMMHENHOW Tpaneuun. Popmyna HbloToHa—/lelibHuua. Mprmepbl NpUMeHeHNs
WHTerpana B U3nKe N reOMeTPUN.

Hpaxmuuecxue 3anamusn

Uucnosas  nocnefoBaTeNibHOCTb,  CMOCOObl  ee  3afaHWsd,  BbIYMCNEHUS  YJIEHOB
nocnegosatesnibHoCcTU. [pefen nocnefoBaTeNbHOCTU. BecKOHeYHO Y6blBatollas reoMeTpuyeckas
nporpeccus.

Mpon3BOAHas: MeXaHNYeCKUIA 1 FeOMETPUYECKUIA CMbIC/T MPOVU3BOLHON.

YpaBHeHWe KacaTe/lbHOM B 00wWem Buge. Mpasuna v opMynbl  AnddepeHLMpoBaHmus,
Tabnmua nNpou3BOAHBIX 3NEMEHTapPHbIX (YHKUWA. MccnefoBaHne  (OYHKUMKM C  MOMOLLbHO
Npou3BOAHON. HaxoXaeHne HambonbLIero, HaMMeHbLIEro 3HaYeHUs U 3KCTPeMasibHbIX 3HAYeHWiA
(hyHKL MK,

WHTerpan n nepsoobpasHasd. Teopema HbtoToHa—/leli6HMua. MprMeHeHne WHTerpana K
BbIUMC/IEHWIO (DU3NYECKMX BEIMUMH W MIOLLaJEN.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHSI U CHCTeMbl ypaBHeHMii. PalVOHa/bHble, MppaLOHabHble, NMoKa3aTe/bHbIen
TPUTOHOMETPUYECKME YPaBHEHNSA N CUCTEMBI.

PaBHOCW/IbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHble MpUeMbl WX pelleHns (PasfodXXeHWe Ha MHOXWUTENW, BBELEHWE  HOBbIX
HEen3BeCTHbIX, NOACTAHOBKA, Fpauyecknii MeToa).

HepaseHncTBa. PauvoHa/IbHble, MppauoHa/ibHbIe, NOKa3aTeNbHble U mpuconomempuyeckue
HepaBeHCTBa. OCHOBHbIE MPYEMbI UX PELLEHUS.

Hcnoab3oBanne CcBOMCTB M rpapukoB (YHKUMA NpPpH pelleHMH YpPaBHEHUH U
HepaBeHCTB. MeTO[ WHTepBasiioB. W306paKeHMe Ha KOOPAWMHATHOW MAIOCKOCTU  MHOXECTBa
peLLeHNiA YpaBHEHWIA U HEPaBEHCTB C ABYMS NMepeMeHHbIMU U UX CUCTEM.

Ilpuknaousie 3a0auu

MpyMeHeHVe MaTeMaTMyYeCKUX MeTOJOB [/ PELUeHUs COoAepXKaTeNbHbIX 3ajad U3
pa3/INyHbIX 06/1aCTEN HAYKM N MPaKTUKK.

VHTepnpeTaums pesynbrara, y4eT peasibHbIX OrpaHUYeHni.

Hpaxmuuecxue 3AHAMUA

KopHu ypaBHeHWiA. PaBHOCUNBHOCTL YpaBHEHWI. Mpeobpa3oBaHne ypaBHeHWA.

OCHOBHbIe NprieMbl peLLeHns YpaBHEHWIA. PeLLieHne CUCTEM YPaBHEHWA.

Vcnonb3oBaHMe CBOMCTB U rpaduKoB yHKUNIA AN PELLEHNS YPaBHEHWNIA 1 HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEHA

DJIeMeHTbl KOMOMHATOPUKH

OCHOBHble MOHATAS KOMOWHATOPWKW. 3afayM Ha TMOACYET  uucia  pPasMeLLieHuid,
MepecTaHOBOK, COUeTaHuid. PellieHve 3aad Ha nepe6op BapuaHToB. dopmyna GUHOMA HbHOTOHA.
CBoiicTBa GUHOMMUHA/LHBIX KO(MLIMEHTOB. TpeyronbHUK Mackans.



DJIeMeHTBI TEOPUH BePOSTHOCTEH

CobbITe, BEpPOATHOCTb COObITUS, CNOXEHUE W YMHOXEHWe BEePOATHOCTeW. [lonsmue
OHE3a8UCUMOCINU COOBIMUIL. ﬂucxpemyaﬂ Cﬂy'{aﬁHa}Z 6e€lU4YUHA, 3AKOH ee pacnpedeﬂeyuﬂ. Yucnosnle
Xapakxmepucmuxu OUCKpPemHOoU Cyyaunou eeaudunsvl. [lonamue o 3axone 60abUUX Yuce.

DJieMeHThl MATEMATHYECKOI CTATUCTUKH

MpeacTaBneHne AaHHbIX (Tabnuubl, AuarpaMMmbl, rpankn), eenepanvras CO8OKYNHOCHDb,
8blOOpKa, cpeonee apupmemuueckoe, meduana. Ilowamue o 3adauax mamemamuyecKou
CMamucmuKu.

Pewenue npakxmuueckux 3adau ¢ npumerenuem 8epOSIMHOCIHBIX MEMOO08.

Ilpakmuueckue 3anamus

WcTopus pasBuTVs KOMOMHATOPUKW, TEOPWM BEPOSITHOCTENM M CTaTUCTUKM U MX pofb B
Pa3/IMUHBIX Chepax UeOBEUECKON HKM3HeaesaTeNbHOCTU. [lpaBuia KOMOMHATOPUKW. PellieHue
KOMOWHATOPHbIX 3a7a4. Pa3meLLeHnsi, COUeTaHUs U NepecTaHOBKW. BMHOM HbHOTOHA U TPeyroibHUK
Mackans. MNMpuknagHble 3a4aun.

Knaccuueckoe OnpeaeneHne BEepPOSITHOCTM, CBOWCTBA BEPOSITHOCTEN, TEOpeMa O CYMME
BEPOSATHOCTel. BblumcneHne BeposTHOCTEA. [MpuknagHble 3afaun. [MpefacTaBNeHME  UMCIOBbIX
AaHHbIX. MpUKNaaHble 3a4a4u.

I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

B3avmHOe pacnosioxeHue [BYX MpsMbIX B MpOCTpaHCTBe. [lapannenbHOCTb NPSMOR U
nnockocTn.  lMapannenbHOCTb  M/IOCKOCTeW.  eprneHaMKyNnsapHOCTb  MPSMOA M NIOCKOCTM.
MepneHANKYNAp U HakNOHHasA. YTon Mexay NpsaMol M MAOCKOCTbH. [BYrpaHHbIA yron. Yron
MeXAy NA0CKOCTAMM. MepneHANKYNAPHOCTb ABYX MI0OCKOCTENA.

CeomeTpuyeckne npeobpas3oBaHWUs MPOCTPAHCTBA: MapaifieflbHbliA  NepPeHoC, CUMMETPUS
OTHOCUTE/IbHO MJIOCKOCTW.

MapannensHoe nNpoeKTUpoBaHue. I[liowads opmozonanvrol npoexyuu. V1306paxeHne
MPOCTPAHCTBEHHbIX YUTYP.

MHoOrorpaHHuKH

BepLunHbl, pebpa, rpaHn MHOTrorpaHHuKa. Passepmka. Muozoepannvie yenvi. Boinykivie
MHo2oepanHuku. Teopema Dunepa.

Mpuama. Mpsmast n raxronnas Npusma. MpasunsbHas Nnpusma. Mapannenenunes. Kyo.

Mupamnga. MNMpaBunbHas NupaMmnaa. YceyeHHasa nupamuga. Tetpasaap.

CummeTpuu B Kybe, B napanniefienvnese, B NpusMe 1 nupamuge.

CeueHuns Kyba, Npu3mbl 1 NUpaMnabl.

MpepcTasieHne 0 NPaBU/IbHBIX MHOTOrpaHHUKaxX (TeTpasgpe, Kybe, oKTasape, AOAeKa3 pe 1
nKocasgpe).

TeJia M NOBEPXHOCTH BpallleHUsI
LinnnHAP 1 KOHYC. YCceueHHblii KoHyc. OCHOBaHWe, BbicoTa, 60KOBasi TOBEPXHOCTb,
06pa3ytolLiasi, passepTKa. OceBble CeYEHUS 1 CEYEHWS, Mapan/eNlbHbIE OCHOBaHMUIO.
LLlap u chepa, nx cedeHus. KacaTenbHasi NIocKocTb K chepe.

HN3mepenus B reomerpuu
O6beM 1 ero nsmepeHue. VIHTerpansHas popmyna o6vema.

®opmMynbl 06beMa Kyba, NPSMOYro/bHOro Napanienenuneaa, NPKUamMbl, LMAMHAPA. opMy b
06beMa NUpamMuabl U KoHyca. ®opMynbl NIOLWAAN NOBEPXHOCTEN LUAMHAPA U KOHYca. POpMy b



obbema Lwapa v nnowaam chepsb.
Mopo6ue Ten. OTHOLWEHUA NoLaael NoBepXHOCTEN N 06bEMOB NOJ06HbLIX TeN.

KOOp}II/IHaTbl H BEKTOPLbI

MpamoyrosibHas (fekapToBa) CUCTeMa KOOpAMHAT B MPOCTpaHcTBe. PopMyna pacCcTosHMS
MeXAay ABYMSA TOUKaMU. Y paBHEHUS CEPbI, miockocmu u npsamoil.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BekTOpoB. C/OXKEHMe BEKTOPOB. YMHOXeHue
BEKTOpa Ha 4ucno. Pa3no)keHuWe BEKTOopa MO HanpaBneHWAM. YTON Mexay ABYMA BeKTOpamu.
MpoeKums BeKTopa Ha oCb. KoopanHatkl BeKTopa. CKanapHoe npovssefeHne BEKTOPOB.

Vicnonb3oBaHWe KOOPAWHAT 1 BEKTOPOB MPW PELLEHNM MaTeMaTUUeCKUX W NPUKNagHbIX
3afau.

Hpakmu yeckKue 3anamus

[Mpr3Hakn B3aMMHOIO PacMofioKeHUA TMpPAMbIX. YTONn Mexay npavbiMu.  B3avMHoe
pacnonoXXeHue NPsAMbIX U NIOCKOCTeN. MeprneHanKynap U HakNOHHaA K MI0CKOCTU. YTon Mexay
MPAMOM M M/IOCKOCTHI0. TeopeMbl O B3aMMHOM PacrosiOXeHUM NPSMON 1 NI0CKOCTW. Teopema 0
Tpex nepneHanKynapax.

Mpr3Haky ¥ CBOWCTBA NapafieNlbHbIX U NePreHAKYNAPHbIX NA0CKOCTeN. PacctosHue oT
TOYKM [0 NNOCKOCTM, OT MNPAMOA [0 MNJIOCKOCTM, PacCTOfHWE MeXAY MIOCKOCTAMU, MeXay
CKpeLLBatoLLMMUCS MPAMBIMU, MEXAYMPON3BO/bHLIMU (PUrypaMmn B NMPOCTPaHCTBE.

MapannenbHoOe MPOEKTUPOBaHME WM €ro CBOWCTBA. Teopema O naowaou Opmo20HANbHOU
npoekyuu MHo20y2oabHuKa. B3auMHOe pacrnosioXXeHne NPoCTPaHCTBEHHbIX (UTYp.

PasnuuHble  BuAbl  MHOTOrpaHHWKOB. WX  un3o6paxeHus.  CeuyeHus,  pas3BepTKu
MHOTOrpaHHVKOB. [lnowans noBepxHOCTU. Buibl cMMMeTpuid B npocTpaHcTee. CUMMETpUs Ten
BpaLLeHMS 1 MHOTOrpaHHMKOB. BbluncneHue nnowaseli 1 06bemoB.

BekTopbl. [eicTBus € BekTopamu. [lekapToBa CUCTEMAa KOOpAWMHAT B MPOCTPAHCTBe.
YpaBHeHVe OKPYXXHOCTW, chepbl, MI0CKOCTU. PacCcTosiHWe MexXay Toukamu. [IeicTBUS ¢ BEKTOpamu,
3aflaHHbIMK KoopanHaTamu. CKanisipHoe Npou3BefieHne BEKTOPOB. BeKTOpHOe ypaBHeHWe NpsAMOoN W
NIIOCKOCTU. Vicnonb3oBaHye BEKTOPOB MpW JOKa3aTe/IbCTBE TEOPEM CTEPEOMETPUN.

ANns BHeayAMTOPHbIX 3aHATWIA CTydeHTaM Hapsgy C pelleHVeM 3afay W BbINOJIHEHUS
NPaKTUYECKMX 38laHWIA MOXHO MPEeANIoXNUTb TEMbl UCCELOBATENIbCKUX U pedepaTMBHbIX paboT, B
KOTOPbIX BMECTO Cepuil OTAENbHbIX MEeNKUX 3afay W YNPaXHeHU MpeanaratoTcs CHOKETHbIE
3afiaHus, Tpebylolme AnnTeNbHOM paboThbl B pamMKax OfHON MaTeMaTUyecKoin cutyauum. STu TeMb
MOTYT ObITb KaK WHAMBUAYa/IbHLIMW 33jaHWUAMU, TaK U TPYNMoBbIMY /19 COBMECTHOMO BbIMOHEHNS
nccnefoBaHus.

TEMATHYECKOE IINTAHUPOBAHUE

Mpun peannzaumy cogepXxaHmst 06L,eobpaszoBaTe/lbHOM YH4eOHON ancUMnINHBLI «MaTeMaTnKa»
B npegenax ocsoeHus OlMOM CINO Ha 6a3e OCHOBHOrO 06Liero o6pa3oBaHMs C  MOMYYEHMEM
cpegHero obulero o6pasosaHusa (MMCC3) MakcMMmanbHas ydyebHas Harpyska o6ydatowmuxcsi rno
cneumanbHocTaM CIO coumanbHO-3KOHOMUYECKOrOo NPoQmns, COCTaBnseT — 72 4aca, M3 HUX
ayanTopHas (ob6s3artesnibHas) yuebHas Harpyska obyyatowmxcs — 48 yacos, BK/HOUast nekumm (Ypokm)
— 32 yacoB, NpaKTUYecKre 3aHATUA — 16 YacoB, BHeayAMTOPHAasA cCaMOCTOsATeNlbHasA paboTa CTyAeHTOB
— 24 vaca.

TemaTrnyeckuii njian

IIpo¢puib npodeccnoHaTbLHOT0 00pa3oBaHus:
COLUAIBLHO SKOHOMUYECKHU I

Copnep:xanne o0y4enus CneuypansHocTtb CIM0: 40.02.01 - Mpaso 1 opraHu3aums
coLmManbHOro obecneyveHms

AyIHMTOPHBIC 3AaHATHS

Jlexuuu (ypokn) | mpakTuueckue |  MTOrO




3aHATHUA
BBenenne 2 2 4
Anrebpa
Pa3BuTnE NOHATMA O Yncne 2 1 3
KopHu, cTeneHu 1 norapnmol 4 2 6
OCHOBbI TPUTOHOMETPUN 2 1 3
PYHKLMN 1 Tpadrkn 2 1 3
YpaBHEHMA 1 HEpaBEHCTBaA 2 1 3
Hauana MaTeMaTUYeCcKoro 2 1 3
aHan3a.
WHTerpan n ero npumeHeHne 4 2 6
KombuHatopuka 2 1 3
SNeMeHTbI TEOPUM BEPOATHOCTEN 2 1 3
1 MaTeMaTU4eCcKOn CTaTUCTUKN
"eomeTpus
[MpAvMble ¥ MNOCKOCTM B 4 1 5
npocTpaHcTBe
MHororpaHHuKm. 2 1 3
Tena 1 NOBEPXHOCTY BpaLLeHNs
KoopanHaTbl 1 BEKTOPbI 2 1 3
Hroro 32 16
BHeayauropHasi camocTosiTe/ibHass padora
y 24
Ilpomesicymounan ammecmauyus 6 gpopme
oughpepenyuposanno2o IK3amena
Bcero \ 72

XAPAKTEPUCTUKA OCHOBHBIX BUAOB JEATEJIBHOCTH CTYJAEHTOB

Conep:xkanue 00y4eHust

XapakTepucTHKa OCHOBHBIX BH/IOB 1eITeJIbHOCTH CTY/IEeHTOB
(Ha ypoBHE Y4eOHBbIX JeiCTBUIA)

BBenenue

O3HakoM/ieHVe C pO/bI0  MaTeMaTVKM B  HayKe, TEXHUKE,
9KOHOMVKE, WH(OPMALMOHHbLIX TEXHOMOTUAX W MPaKTUYECKOM
[eATeNbHOCTH.

O3HakoM/ieHVe C LUensamMmn 1 3agadyammn nsyyeHus MaTeMaTukm npu
0CBOEHMM cneumansHocTet CMNO

AJITEBPA

PasBurtne nousiTus
0 YHcJIe

BbINo/iHEHVE apUPMETUNYECKMX AEACTBUIA HaL Yncnamu, coyeTas
YCTHbIE I MUCbMEHHbIE NPUEMBI.

HaxoxzeHne NpnoamKeHHbIX 3Ha4YeHWI BEIMYNH 1
MOrpPeLLIHOCTEN BblUMCNEHWIA (a6CONKOTHON M OTHOCUTENIbHOW);
CpaBHEHVE YNCIOBbIX BbIPaXKEHWUIA.

HaxoxeHune ownboK B NpeobpasoBaHmsX 1 BbIYUCIEHUAX
(oTHOCKUTCA KO BCEM MYHKTaM MPOrpaMmbl)

Kopnu, crenenn, jora-
pudmbI

O3HaKOM/IEHWE C TMOHSITMEM KOPHSI N-ii CTerneHu, CBOMCTBAMU
PaAMKanoB 1 NpaBuiamy CPAaBHEHNS KOPHEIA.

®opMyNMpOBaHNE OMNPeAeNeHNss KOPHS W CBOMCTB  KOPHEA.
BbluncneHve M CpaBHEHME KOPHEN, BbIMOMHEHUE MPUKNIKM
3HAYEHNS KOPHSI.

Mpeo6pa3oBaHMe UMCMOBbIX U BYKBEHHbIX  BbIPAKEHUIA,
CoiePXKaLLIMX paauKabl.




BbINosHeHNe pacyeToB Mo opMynam, CoepXkaliymM pasuKansbl,
OCYLLIECTB/I5IS1 HEOO6X0AMMbIe NOACTaHOBKM 1 Npeobpas3oBaHms.
OnpegeneHve paBHOCU/ILHOCTU  BbIPKEHWIA C  pafuKaiamu.
PeLleHne nppaumoHaibHbIX YpaBHEHWIA.
O3HaKoOM/IeHWE C TMOHATMEM CTENeHW C  [eACTBUTENbHbLIM
rnokasarenem.
HaxoxaeHne
Heo6XoAMMOCTH
WHCTPYMEHTa/IbHble CPeACTBa.
3anucbiBaHMe KOpHSA N-il CTENeHW B BUAE CTENeHU C APO6HbIM
rokasaresieM 1 HaobopoT.
dopmynmpoBaHe CBOINCTB CTerneHel. BblumcneHne cTeneHen c
paumoHa/IbHbIM MOKa3aTenieM, BbINOAHEHNE MPUKUAKN 3HAYEHUS
CTEneHu, CpaBHEHMNEe CTEMEHEN.
Mpeobpa3oBaHNe  YUCMOBbLIX U
CofepXallimMx  CTereHu,
rnokasaTeNbHbIX YPaBHEHWIA.
O3HakKoM/IeHVE C MPUMEHEHVEM KOPHE 1 CTeneHein npu
BbIYMCNEHNN CPELHUX, LeIEHUM 0TPE3Ka B «30/I0TOM CEYEHU».
PeLleHne NpMKagHbIX 3a4a4 Ha CNI0XKHbIE NPOLIEHTbI

3HaueHUiA  CTeneHW,  WUCMOMb3yA npu

OYKBEHHbIX
NMPYMeHss  CBOMCTBA.

BbIPXKEHWIA,
PewleHue

IIpeoOpa3oBanue
ajredOpanyeckux
BbIpaKeHU I

BbInosiHeHWe Npeobpa3oBaHnii BbIpaXXeHWIA, MPUMEHeHNe
(hopmyn, CBA3aHHbIX CO CBOMCTBaMM CTeNeHel 1 Norapugmos.
OnpepaeneHne 06nacTn 4ONYCTUMbIX 3HAYEHWIA
NorapuMMYecKoro BblpakeHus. PelleHne norapugmMmmyeckmnx
ypaBHEHNIA

OCHOBBI TPUTOHOMETPUU

OcHOBHBIE NIOHATHSA

MN3y4yeHne pagmaHHOTro MeToja M3MEpPeHWs YroB BPaLLeHNs 1 1X
CBSI311 C rpafycHoli Mepoid. 1306paxeHne yrioB BpalleHrs Ha
OKPY)XKHOCTW, ~ COOTHECeHME  BENWYMHbI  yrna € €ero
PaCMONOXEHNEM.

dopMyn1poBaHue onpeaeneHnii TPUrOHOMETPUYECKIX (DYHKLWIA
ANs YTNOB MOBOPOTA M OCTPbIX Yr/I0B MPAMOYr0/IbHOTO
TPEYroNbHKa 1 06bSICHEHNE VX B3aMMOCBSI3MN.

OcHoBHbIE [MpMeHEHNE OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB /1A
TPUTOHOMeTpHYeCKHue BbIYMC/IEHWS 3HAYEHWIA TPUTOHOMETPUYECKUX (DYHKLMIA NO O4HOM
TOK/1eCTBa N3 HUX.
IIpeodpa3oBanus M3yyeHre OCHOBHbIX (JOPMY/S  TPUTOHOMETPUM:  (POPMY/IbI
NPOCTEeHIIUX CNOXEHUA,
TPUTOHOMETPHUYECKUX YABOEHUs, npeobpa3oBaHMsi  CyMMbl  TPUTOHOMETPUYECKUX
BBbIpaKeHN i (hyHKLMI
B Npou3BefeHNe N NPOU3BEAEHNA B CYMMY U NMPUMeHeHWe npu
BbIYMCNEHUN 3HAYeHUSs TPUTOHOMETPUYECKOTO BbIPaXKEHNA U
YMNpPOLLLeHNA ero.
O3HaKoMJIeHVE CO CBOMCTBaAMM CUMMETPUN TOYEK Ha eAMHNYHON
OKPY>XHOCTW 1 NPUMEHEHMe UX 415 BbIBOAA (POPMY/ MPUBELEHNS.
Ipocreiimme PeweHne no dQopmMmynam W TPUTOHOMETPUYECKOMY  KPYry
TPUTOHOMETPHUYECKHUE MPOCTENLLMX TPUTOHOMETPUYECKUX YPABHEHWA.
YPABHEHHSA U MpryMeHeHWe 06LWMX METOLOB PeLLeHNs ypaBHeHWA (NpuBeaeHne
HepaBeHCTBa K NIMHENHOMY, KBafpaTHOMY, METOZ Pa3/IoXKeHUS Ha MHOXUTeNN,

32 MeHbl MNEPEMEHHON) MpW PeLeHNn TPUrOHOMETPUYECKMX
YPaBHEHWIA.
YMeHune 0TMeYaThb Ha Kpyre peLleHns NpocTenwmx
TPUrOHOMETPUYECKNX HEPABEHCTB




ApKCHHYC, APKKOCHHYC,
ApPKTaHTeHC YHCJIa

O3HaKoM/IeHME C NOHATNEM 06PaTHBLIX TPUTOHOMETPUYECKNX
(YHKUNIA.
W3yyeHne onpefeneHnin apkcrHyca, apkKKoCcuHyca, apKTaHreHca
ymcna, hopmynnMpoBaHue Nx, N306pakeHmne Ha eJMHNYHON
OKPY>XHOCTM, NPUMEHEHWE MPY PeLLEHNN YPaBHEHUI

®YHKIUU, UX CBOUCTBA UTPA®UKHU

DyHKIUH.
Ilousitue o
HeNpepbIBHOCTH
dyHkuun

O3HaKOM/IeHe € TMOHATMEM  MEepPeMEeHHON,  MpuMepamy
3aBMCUMOCTEN MeXyrnepeMeHHbIMM.
O3HakOM/IeHMe € MOHATMEM  rpajuka,  OnpedeneHue

NPUHAANEXHOCTU TOYKM rpadnmky (yHKUMK. OnpegeneHne no
(hopmyne npocTeiilleld  3aBMCUMOCTM, BUAa ee rpaduka.
BblpaxxeHune no opmyne 04HON NepeMeHHON Yepes Apyrue.
O3HakoMJIeHVe C OrpefeneHvem (QyHKLUUKN, (HopMynnposaHme
ero.

HaxoxxaeHne o6nactn onpefeneHns 1 061acT 3Ha4eHNi

(hyHKLMN.

CaoiicTBa pyHKUIMH.
I'padguueckan
HHTepHnpeTanus.
IIpumepsl
(GyHKIHOHAIBHBIX
3aBMCUMOCTEH B
peaJIbHBIX Mpoleccax u
ABJICHUAX.

O3HakoM/IeHVe C NpuMepaMmn (YHKLMOHaNbHBIX 3aBUCUMOCTEN B
peasbHbIX MPOLeccax U3 CMEXHbIX AUCLUMNIINH.

O3HakoM/IeHVe C AoKa3aTe/lbHbIMU PacCyXXAeHUSMU HEKOTOPbIX
CBOWCTB /IMHEMHOW W KBajpaTU4YHON (YHKUWIA, MpoBefeHue
NCCNefoBaHNSA  NIMHENHON,  KYCOYHO-/IMHENHOW, [po6HO-
NIMHEHON 1 KBaApaTUYHOW PYHKLMIA, NOCTPOEHME UX FPaduUKOB.
MocTpoeHne W u4TeHue rpadMKoB (QYHKUMA. WccnegoBaHme
(hyHKLMN.

CocTaBneHve BUAO0B (DYHKLMIA NO JaHHOMY YCM0BUIO, peLleHune
3a/iay Ha 3KCTPeMyM.

BbInonHeHne npeo6pa3oBaHmii rpadimka yHKLUM

OoparHblie pyHKIIUT

M3yyeHune NOHSATMS 06paTHOM hyHKLMW, onpeaenieHne Buaa 1
MOCTPOeHVe rpadka 06paTHOIN PYHKLMK, HAX0XaeHMe ee
06/1acTn onpeaeneHns 1 061acT 3HaYeHwid. MpuMeHeHVe
CBOICTB (hyHKLWIA NPU NCCNeA0BaHNM YPaBHEHWIA 11 PeLleHNN
3a4a4 Ha 9KCTpeMyM. O3HaKOM/IEHUE C MOHSTUEM CIIOXKHOM

(hyHKLUMN.

IlociaenoBaTeILHOCTH

O3HaKoM/IeHME C MOHATUEM YMCIOBOW NOCNeA0BaTeNIbHOCTH,
crnocobamu ee 3aaHns, BbIYUCIIEHUAMI €€ Y/IEHOB.
O3HakKoM/IeHVe C MOHATEM Npesena Nocnef0BaTeIbHOCTY.
O3HaKOM/IeHVE C BbIYMCEHNEM CYMMbl 6ECKOHEYHOMO YMCN0BOIO
psifia Ha npyYMepe BbIYMUCIEHNS CYMMbl 6ECKOHEYHO YOblBatOLLEei
reoMeTPUYECKO Nporpeccuu.

PeLueHWe 3aa4 Ha NpuMeHeHVe opMY/ibl CyMMbl GECKOHEUHO
yObIBatOLLEN reoMeTPUYECKOM MPOrpeccumt.

IIpousBoaHas u ee
NPUMEHEeHue

O3HaKOM/EeHWeE C NOHATUEM NPOVN3BOLHONA.

N3yyeHne un  GopMynMpoBaHME €8 MEeXaHU4YecKoro U
reOMETPUYECKOr0 CMbICMa, W3y4YeHWe anropuTMa BblYMCIEHUA
MPON3BOAHON Ha MPUMEpPE BbIYUCIEHUA MIHOBEHHOM CKOPOCTU ©
YrnoBoro KosahuumneHTa KacaTe/ibHOM.

CocTaBnieHune ypaBHeHUS KacaTelbHOV B 06LLEM BMAE.

YcBOeHMe npasun anddepeHLMpoBaHns, Tabnnubl NPOU3BOAHBLIX
3NeMEHTapHbIX PYHKUUIA, NpUMeHeHe ana andepeHLpoBaHmMs
(hYHKLMIA, COCTaBNEHUNS YPaBHEHNSA KacaTeNbHOIA.

M3yyeHne Teopem O CBSA3M CBOWCTB (hyHKLMU 1 MPOU3BOAHOIA,
(hopmynmpoBka nx. MpoBeAeHME C MOMOLLbI0 NPOM3BOAHOIA
nccnefoBaHNs yHKLUMK, 3aaHHOR (hopMy/ON.




YCTaHOB/EHWNE CBA3W CBOMCTB (DYHKLMMN 1 NPOMU3BOLHOM MO UX
rpagukam.

MprMeHeHWe NPOV3BOAHONM /15 peLleHns 3aay Ha HaxoXeHne
HanbOo/bLLIEro, HAaMMEHbLLEro 3HAYEHUS 1 Ha HaXoXaeHune
3KCTpemMmyma

IlepBooGpa3nasn
U MHTerpa

O3HaKOM/IEHME C MOHATUEM MHTErpasa 1 NepBoo6pasHoii.
V3yyeHne npaBmna BbIYMCNEHUS NMEPBOOOPA3HONM M TEOPEMbI
HbtoToHa—/1einbHMLa.

PeLleHmMe 3afa4 Ha CBA3b MePBO0OPA3HOI 1 ee MPOU3BOAHOWA,
BbIYMCIEHNE NEPBOOOPA3HON A1 AaHHOW hYHKLMN.

PeLLeHe 3aa4 Ha NPUMEHEHVE MHTErpana A4/1s BbIYMCNEHNS
(h3NYECKNX BENNYMH U NIOLLAAEN.

CreneHHble,
NoKa3areJibHble,
Jorapupmuyeckue u
TPUTOHOMeETpHYeCKHe
pyHkuumn.

OoOpaTHbIe
TPUTOHOMeTpHYeCKHe
GyHkuun

BbluncneHne 3HaveHNIA PYHKLUIA NO 3HAYEHUIO aprymeHTa.
OnpefeneHve NOIOXKEHNA TOUKN Ha rpadiuke rno ee KoopauHaTam
1 HaobopoT.

Vcnonb3oBaHve CBOMCTB (DYHKLMIA 415 CPaBHEHWUSA 3HAYEHWIA
cTeneHel 1 norapupmos.

MMocTpoeHVe rpagMKOB  CTEMEHHbIX W NOrapuiMmMUecKnX
hYHKUMIA.

PeLLeHVe NoKasaTesibHbIX U 10rapuPMUYECKNX YpaBHEHWIA 1
HepaBeHCTB M0 W3BECTHLIM a/IrOPUTMaMm.

O3HakoM/IeHWe C MOHATMEM  HEMNpPepbIBHOW  NepuoLNYECKOiA
(YHKUMK, POPMYNMpPOBaHME CBOMCTB CUHYCAa W  KOCUHYCA,
MOCTPOEHVE MX rPadrKOB.

O3HaKoM/NeHVe C MOHATUEM T[apMOHUYECKUX KonebaHuid K
npMmepamm rapMoOHUYECKUX KonebaHuii 41 OnNmMcaHWs NpoLLeccoB
B m3nKe 1 Apyrux 06nacTax 3HaHus.

O3HaKoM/NeHVe C TMOHATWEM  pa3pbiBHOW  MepuroauyecKoii
(yHKLWY,

(hopMynuMpoBaHMe CBOMCTB TaHreHca W KOTaHreHca, MOCTPOeHMe
nX

rpaurKoB.

MpuMeHeHVe CBOWCTB (DYHKUWA NS CpaBHEHWS  3HAYeHWl
TPUTOHOMETPUYECKMX (DYHKLMWIA, peLleHnst TPUroHOMETPUYECKUX
YPaBHEHWIA.

MocTpoeHue rpadmkoB 06paTHbIX TPUrOHOMETPUYECKUX (DYHKLNIA
Y onpegeneHune no rpagrkam nx CBOMCTB.

BbInonHeHve npeobpasoBaHmns rpagnkos

YPABHEHUA U HEPABEHCTBA

YpaBHeHNs 1 CHCTEMBbI
YPaBHEHUil
HepaBeHcTBa U cHCTEMBI
HEPaBEHCTB C ABYMS
1nepeMeHHbIMH

O3HaKoMJ/IeHVE C NPOCTEALLNMMN CBEAEHUAMU O KOPHAX
asirebpanyeckmx ypaBHeHWNiA, MOHATUAMU UCCNeL0BaHNA
YPaBHEHUI U CUCTEM YPaBHEHWA.

V3yueHve Teopun paBHOCUIbHOCTM YPaBHEHWIA U ee MPUMEHEHUS.
lMoBTOpeHME 3anncK peLLeHNs CTaHAAPTHbIX YpaBHEHWA, MPUeMOB
npeobpa3oBaHNA YypaBHEHWA N1 CBEAEHUS K CTaH4apTHOMY
YpaBHEHNIO.

PelleHne paunoHabHbIX, MPPaLVOHa/IbHbIX, NOKa3aTeNbHbIX U
TPUrOHOMETPUYECKNX YPABHEHWNIA 1 CUCTEM.

Vcnonb3oBaHme CBOMCTB U rpaiKoB (hyHKLUMIA ANs peLleHuns
ypaBHeHWIA. MOBTOPEHNE OCHOBHbLIX NPWUEMOB PELLEHUSI CUCTEM.
PeLleHne ypaBHEHWI C NPUMEHEHMEM BCEX MPUEMOB (Pa3foXXeHNs
Ha MHOXUTENN, BBEEHNS HOBbIX HEN3BECTHbIX, MOACTaHOBKY,
rpadmyeckoro Metoaa).




PelleHVe CUCTEM YpaBHEHWA C MPUMEHEHWEM  Pa3/INYHbIX
Croco6os.

O3HakoM/IeHVe C 06LWMMY BOMPOCaMy PeLUEHWUS HepaBeHCTB U
UCMOMb30BaHNE CBOWCTB M TPaikoB (YHKUMIA MpU peLleHun
HEepaBeHCTB.

PelleHVe HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHWEM
pas3INYHbIX CNOCO6O0B.

MprMeHeHVe MaTeMaTUYeCKUX METOLOB A8 PeLLeHns
cofiepXKaTenbHbIX 3a7a4 U3 pasnnyHbIX 06/1acTeil HayKu U
NpakTUKW. VIHTepnpeTnpoBaHue pe3y/bTaTtoB C y4eTOM peasibHbIX
OrpaHnyeHui.

3JEMEHTBI KOMBUHATOPHUKHA, TEOPUH BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHBIE NOHATHS
KOMOUHATOPUKH

V3yuyeHve npasuia KOMOMHATOPUKM M NPUMEHEHWE NPU PeLleHnn
KOMOMHATOPHbIX 3a/au.

PewleHne KOMOMHATOPHBLIX 3afa4y MeToLOM repebopa U Mo
npaBuy YMHOXEHWS.

O3HakoMJIeHVe C MOHATUAMU KOMOWHATOPUKMK: pPasMeLLEHUAMM,
COYeTaHWAMW, MepecTaHOBKaMM 1 opMynamMum  4as  uX
BbIYMCNIEHNA.

OObsACHEHVME W MpPUMEHeHWe  (opMyn A8 BbIYUCIEHMS
pasMeLLeHNIA, NepecTaHOBOK U COYETaHWI MpU peLleHnm 3a4au.
O3HakomeHne ¢ BUHOMOM HbKOTOHA ¥ TPeyrosibHMKOM ackans.
PeLLeHVe NpakTUYeCKMX 3a4ay C UCMO/b30BaHUEM NMOHATUIA 1
rnpasunsi KOMOMHATOPUKMN.

JJIeMeHTbI TEOPHHU

V3yyeHne Knaccn4yeckoro onpeseneHns BeposiTHOCTH, CBOWCTB

BEPOSITHOCTEN BEPOSATHOCTY, TEOPEMbI O CYMME BEPOSITHOCTEIA.
PaCCMOTpeHVIe nprMepoB BbIYNCTEHNA BEpOFITHOCTer/'I. PelleHune
3afay Ha BblHYNCNEHNE BGpOﬂTHOCTeVI COObITWUIA.
Hpe[lCTaBJIeHI/Ie O3HakomneHne ¢ npeactaBeHNEM YMNCNOBbLIX AaHHbBIX N UX
JAHHBIX(TA0JIHIIbI, XapaKTepUCTUKaMU.

AUATPAMMBIL, TPAPUKH)

PeLLeHNe NPaKTUYecKnX 3aaa4 Ha 06paboTKy UNC/IOBbIX laHHbIX,
BbIUMCIEHUE UX XapaKTEPUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

dopMynMpoOBKa W NpUBEAEHME [0Ka3aTefbCTB  MPU3HAKOB
B3aMMHOTO  PAcrofioKeHUs  MpsiMbIX UM M/IOCKOCTENA.
PacrnosHaBaHMe Ha YepTeXax W MOAENSX Pas/MuHbIX C/y4yaes
B3aMMHOTO  PAcrofioKeHUs  MpsSIMbIX UM M/IOCKOCTENA,
apryMeHTUpOBaHME  CBOWUX  CYXAEHWA.  PopmynupoBaHue
onpefieneHnid, MPU3HAKOB W  CBOICTB  Napa/feNbHbIX 1
NepneHaVKynspHbIX MAOCKOCTEN, [ABYrpaHHbIX U NUHEAHbIX
YI/0B.

BbINoMHeHVe NMOCTPOEHUS YINOB MEXAY MpPsSMbIMM, NPSMOIA 1

MNOCKOCTbIO, MeXAy MNIOCKOCTAMU MO OMUCAHWIO 1

pacro3HaBaHu1e VX Ha MOJENsX.

MprMeHeHNe MPU3HAKOB W CBOICTB PACMONOXEHUS MPAMBIX W
MNOCKOCTEl NPy PeLLIEHNI 3aaau.

MN306paxkeHnMe Ha PUCYHKAX M KOHCTPYWMPOBaHWE Ha MOAENsX
NeprneHaVKyNspoB W HAKMOHHbIX K M/I0CKOCTW, MpsMbIX,
napannenbHbIX MNIOCKOCTEA, YINOB  MeXAy MpsMoin U
MNIOCKOCTbIO U 06OCHOBAHE NOCTPOEHMS.




PelleHvie 3afa4 Ha BblYMCNEHNE TeOMETPUYECKUX BENUYUH.
OnucbiBaHNe PacCcTOAHWUSA OT TOYKM [0 NJIOCKOCTW, OT MPAMON
file MI0CKOCTH, Mexay MA0CKOCTAMM, Mexay
CKpewuBaloWmMMUCs  NPAMbIMK,  MeXZy  MPOU3BOJIbHLIMM
(hurypamu B NpoCTpaHCTBe.

dopmynMpoBaHVe U [0Kas3blBaHWE OCHOBHbIX TeOpem O
paccToAHUAX(TEOPEM CYLLEeCTBOBAHWS, CBOMCTBA).

M3o06pakeHVe Ha uepTexxax W MOJEnaxX pacCcTosHWA U
obocHoBaHMe

CBOMX CYXAeHWUWA. OnpefeneHne W BblYMCNEHUE PAaCCTOAHWIA B
npoctpaHcTee. MprvMeHeHne GopMys U TeOpeM NIaHUMETPUN LIS
peLleHuns 3agay.

O3HakoM/IeHVe C MOHATVEM NapasifesIbHOro MPOEKTMPOBAHUA U
ero csoucTteamu. PopmynupoBaHue TeopeMbl O  MoWaau
OPTOrOHa/IbHOM MPOEKLMM MHOTOYT0/IbHUKA.

MpuMeHeHVe Teopun ANA  0OOCHOBAHWS  MOCTPOEHUA U
BbIUYVCEHWIA.

AprymeHTUpoBaHme CBOUX CYXKAEHWIA 0 B3aUMHOM PacrnofioXeHn
MPOCTPAHCTBEHHbIX PUTYP.

MHOrorpaHHUKHU

OnucaHue " XapaKTePUCTMKA  Pas/IMuHbIX BW/I0B
MHOFOTPaHHMKOB, NEPEUNCTIEHIE UX SIEMEHTOB 1 CBOIACTB.
306paXkeHne MHOFOTPaHHMKOB U BbIMO/THEHVE NMOCTPOEHNS Ha
N306PKEHUSX U MOJENSX MHOTOFPaHHUKOB.
BbluncneHve  NMHEMHbIX ~ 3NeMEHTOB M YIMIoB B
MPOCTPaHCTBEHHbIX
KOH(MIypaLmsx, apryMeHTMPOBaHNe CBOVX CYXXAEHWIA.
XapakTepucTka 1 M306paXeHWe  CEeYeHWs,  Pa3BepTKY
MHOFOrPaHHKOB, BbIYMC/IEHNE MOLLael NOBEPXHOCTEIA.
MocTpoeHVe NPOCTEMLLNX ceUeHWiA Ky6a, Npr3Mbl, MMpamMupl.
MprMeHeHne (HaKToB 1 CBEAEHUIA M3 MNAHUMETPUN.
O3HaKOM/IeHe C  BUAAMU  CUMMETPUIA B MPOCTPAHCTBE,
(hopMynMpoBaHMe onpeaeneHnini U CBOICTB. XapaKTepucTuKa
CUMMETPUI TeN BPALLLEHUS U1 MHOTOFPaHHKOB.
MprMeHeHMe CBOCTB CUMMETPUM MPY PeLLeHI 3aaq.
Mcnonb3oBaHye NpUoGPETEHHbIX 3HAHWIA 1S UCCEA0BAHUS U
MOAENMPOBaHNS HEC/IOXKHbIX 3a/au.
306paXkeHe 0CHOBHbIX MHOFOFPaHHWKOB 1 BbIMOHEHNE
PUCYHKOB MO YCMOBKAM 3afau.

Tesia 1 MOBEPXHOCTH
BpAlllCHUs

O3HakoM/IeHVe C Buhamu Ten BpaleHusi, hopMmynmpoBaHue nx
onpefeneHnin 1 CBOWCTB.

dopmynMpoBaHMe TEOPEM O CeYeHMU Lapa MNJOCKOCTbIO U
NNOCKOCTN, KacaTe/lbHOW K chepe.

XapakTepucTKa U 1M3006paXkKeHne Ten BpalleHMs, NX pPasBepTKu,
ceyeHus.

PelueHve 3afady Ha MOCTPOEHWME CEYEHWI, BbIYMCIEHME [A/VH,
pacCTosHWIA, YrnoBs, nnowagein. MpoBeaeHe AoKasaTeNbHbIX
PacCY>XAEeHWA NpW peLleHnm 3a4au.

MprMeHeHVe CBOWCTB CUMMETPUM MPU PeLLeHnn 3adad Ha Tena
BpaLLeHmMs, KOMOUHaLMIO Ten.

306pakeHre OCHOBHBIX KPYr/bIX Te U BbINO/IHEHWE PUCYHKA
Mo YCNOBWMIO 3afaun.

HN3mepenus B reomerpuu

O3HaKOM/eHMe C NOHATMSMI NoLWaan N 06bema, akcomMamm
N CBOWMCTBaMW.




PelwleHue 3aa4 Ha BblMMCNEHME NOWALei MAoCKUX uryp c
NMPUMEHEHMEM  COOTBETCTBYHOLUMX opmyn KU (hakTOB U3
NAaHUMETPUN.

V3yyeHre Teopem O BbIYUCIEHUM OO6BLEMOB MPOCTPAHCTBEHHbIX
Te/l, pelleHne 3aday Ha MNpUMeHeHVe (OpPMY/  BblUUCIEHUSA
06beMOB.

V3y4yeHve hopmyn 4nsi BbIUMCIEHNS NoLageii NoBepxXHOCTei
MHOTOrpaHHVKOB Y TeN BpaLLeHus.

O3HakoM/ieH/e C METOAOM BbIYMCNIEHUSA NOLWAAN MOBEPXHOCTU
cthepbl.

PeLleHmne 3aaay Ha BblUMCIEHWe Nowageil NOBEPXHOCTH
MPOCTPaHCTBEHHbIX Tefl.

Koopaunare! 1 Bektopbl | O3HaKOMSIEHWE C MOHATUEM BeKTopa. V3yyeHue [eKapTOBOWA
CUCTEMbI KOOPAMHAT B MPOCTPaHCTBE, NOCTPOEHME MO 3afaHHbIM
KoopAuHaTaM TOYeK W MIOCKOCTEN, HaxOXAeHWe KoopAauHaT
ToYek. HaxoxeHve ypaBHEHWNIA OKPY>XXHOCTW, Cepbl, NIOCKOCTU.
BbluncneHre pacCTOSHUIA MeXay TOUKaMK.

M3yyeHne CBOWCTB BEKTOPHbIX BEMMYMH, NPaBWU  Pa3/oXeHMs
BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, MpaBU/ HaxX0oXAeHWs
KOOpAMHAT BeKTOpa B MPOCTpaHCTBe, MpaBwn  AeWCTBUA C
BEKTOpaMu, 3alaHHbIMI KOOpAMHaTaMM.

MpyMeHeHe TeopuW NpW  peleHMn 3adady Ha [eicTBus C
BEKTOpamu.

M3yyeHne CKansipHOro nMpov3BefeHNs BEKTOPOB, BEKTOPHOIO
ypaBHeHMsi MPAMOM W NAOCKOCTW. [IpyMeHeHWe Teopun Mpw
peLLeHnn 3afay Ha AeNCTBMA C BEKTOPaMU, KOOPAMHATHBIA METOS,
NpYMeHeHve

BEKTOPOB /19 BbIYMCNIEHUS BE/IMYUH YTI0B U PACCTOSHWIA.
O3HakoM/IeHWe C foKa3aTe/lbCTBaMu TeOpeM CTEPEOMETPUM O
B3aVIMHOM Pacro/IOXXEHUM MPAMbIX 1 NIOCKOCTEN €
MCMNOb30BaHNEM BEKTOPOB.

YYEBHO-METO/IUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
IPOI'PAMMBI YYEBHOM JUCLUIIJINHBI
«MATEMATHUKA»

OcBoeHMe nporpammbl y4ebHOM AUCUMNINHLI «MaTeMaTuKa» npeanonaraeT Hainuuve B
npogeccMoHanbHON 06pa3oBaTeNlbHON OpraHM3alUMK, peannsytolleil 06pasoBaTe/lbHY0 NporpaMMmy
cpegHero obuiero obpasoBaHua B npegenax ocsoeHusi OMOI CrO Ha 6a3e OCHOBHOro 06LLero
06pa3oBaHus, y4ebHOro KabuHeTa, B KOTOPOM WMMEETCS BO3MOXXHOCTb 06ecneuntb 0by4yaroLmmcs
CBO60AHbIN JOCTYN B VIHTEpPHET BO BpeMs y4eOHOr0 3aHATUA 1 Mepuos, BHey4eOHOW AesATeNbHOCTU.

Ayantopmus No 238 — «KabuHET maTeMaTuKu» «Y4yebHad ayautopus And npoBefeHus
3aHATUMI  BCeX  BMAOB,  MNPEeAYyCMOTPEHHbIX  06pa3oBaTeNbHOM  NPOrpaMMoi (YpoK,
NpaKTUYecKoe 3aHATMe, N1abopaTOpHOE 3aHATUe, KOHCYNbTauus, NeKuus, CeMuHap), B TOM 4ucre
rpynnoBbIX W  WHAVBUAYa&bHBIX KOHCYNbTaLWA, TEKYLLEro KOHTPO/AA W MPOMEXYTOUHOW
aTTecTauum».

YuebHble cToNbl — 19 wr.

YuebHble CTyNbs — 38 LWT.

Kadegpa — 1 wr.

Jocka 3-xanemeHTaHaa — 1wt

MpoekTop - 1 wWr.



HoyTtoyk — 1 wr.
MPOEKUMOHHbIN 3KpaH — 1 LWT.

Ilepeuens npocpammmnoco obecneyeHus.
KasperskyEndpointSecurityansonsHeca — CTaHAapTHbIM RussianEdition.
1500-2499 Node 1 year Educational Renewal Licence

OnepauynoHHasa cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

MicrosoftOffice MpodeccroHanbHbii natoc 2007

Ayautopus Ne 239 - «YuebHas ayauTopus [NA NPOBEAEHWUA 3aHATUIA BCEX BWLOB,
npeLycCMOTPEHHbIX 06pa3oBaTe/lbHOM Nporpammoi (YpoK, MpakTUYeckoe 3aHAaTWe, nabopaTopHoe
3aHATUE, KOHCYNMbTaumsa, neKkuus, CemmHap), B TOM 4YWUCAe TPYnnoBbIX W WHAVMBMAYaAIbHbIX
KOHCY/IbTaLMIA, TEKYLLLEro KOHTPOSA Y MPOMEXYTOUHO aTTecTaumm»

YuebHble CTOMbl — 24 WT.

YuebHble CTynbs — 48 WrT.

Kategpa — 1 wr.

[ocka 3-xanemeHTaHas — 1wt

MpoekTop - 1 WT.

HoyToyk - 1 LUT.

MpOEKLUMOHHBbIN 3KpaH — 1 LWT.

Ilepeuenv npoepammnoco obecneyenus:
KasperskyEndpointSecurityansonsHeca — CtaHgapTHblMRussianEdition. 1500-
2499 Node 1 year Educational Renewal Licence

OnepaupnoHHasacuctema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

MicrosoftOffice MpoeccroHanbHbIi natoc 2007

PEKOMEHIAYEMAS JIMTEPATYPA
OcHosnas numepamypa:

1. Annmos LLLA. n ap. MaTemaTuKa: anrebpa v Hadyana MaTeMaTUYeCKOro aHann3a, reomeTpus. Anreépa u
Haya/la MaTemMaTMyeckoro aHaamsa (6a30Bbli U yrny6neHHblin ypoBHM).10—11 knaccbl. — M., MpoceelleHne
2018.

2. AtaHacsH J1. C., bytysoB B. ®., KagomueB C. b. u ap. Marematuka: anrebpa M Hadvana
MaTemaTnyeckoro aHanusa. Feometpus. MeomeTpus (6a30BbI U YrnybneHHbIA ypoBHKM). 10—11 Knaccbl. —
M., MpoceeweHne 2019.

3. KonsaruH HO.M., TkaueBa M.B, ®eaepoBa H.E. n gp. Matematuka: anrebpa 1 Haydana MaTemMaTUYecKoro
aHanusa. Anrebpa 1 Havana MaTemMaTM4ecKoro aHanmsa (6a3oBbliA 1 Yrny6neHHbIA ypoBHK). 10 Knacc— M.,
MpocselLleHne 2019.

4, Konsarun HO.M., TkaueBa M.B.,®enepoBa H.E. n gp. MaTtemaTuKka: anrebpa n Havana MaTeMaTUYECKOro
aHanusa. Anrebpa v Havana maTemaTMyeckoro aHanmsa (6a3oBblil U YrAy6neHHbIn ypoBHK). 11 Knacc — M.,
MpocseLyeHne 2019.

Lononnumenvuasa numepamypa:
1. O6 ob6pasoBaHun B Poccuiickoin defepauunn: gedep. 3akoH 0129.12. 2012 Ne 273-P3 (B pea.



®efepanbHbIX 3aKoHOB 0T 07.05.2013 Ne 99-®3, 0107.06.2013 Ne 120-d3, o1 02.07.2013 Ne
170-®3, o1 23.07.2013 Ne 203-®3, 0725.11.2013 Ne 317-®3, oT 03.02.2014 Ne 11-d3, oT
03.02.2014 Ne 15-®3, 0105.05.2014 Ne 84-P3, oT 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne
148-®3, ¢ U3M., BHeCEHHbIMU PeaepasibHbIM 3aKOHOM 0T 04.06.2014 Ne 145-d3, B pef. oT
03.07.2016, c u3m. o1 19.12.2016.)

2. Tpukas MuHuctepcTea obpasoBaHusi M Haykum P® ot 31 pekabps 2015 r. N 1578 "O
BHECEHUM W3MEHEHWI B (peflepasibHblil  rOCYAapCTBEHHbI 06pa3oBaTesbHbIA  CTaHAapT
cpefHero obuiero obpasoBaHus, YTBEPXAEHHbIA NpukasoM MuHUCTepCcTBa 06pa3oBaHNsA U
Haykun Poccuitckoit Pepepaumm ot 17 mas 2012 r. N413"

3. MucbMo [denapTameHTa rocyfapCTBEHHOW NOMMTUKM B Cpepe NOArOTOBKM paboumnx Kajpos
OO MuHuctepcTea 06pas3oBaHns U Hayku P® ot 17.03.2015 Ne 06-259 «PekomeHaauum no
opraHusaumMm nosyyeHnss cpepHero obwero o06pasoBaHWA B MNpefenax OCBOEHUS
obpasoBarefibHbIX NpOrpamMm CpefHero npoteccroHabHOro o06pasoBaHWA Ha  6ase
OCHOBHOIO 06Lero 06pasoBaHMsi C YY4eTOM TpeboBaHWI (heaepasibHbIX TOCYAAPCTBEHHbIX
06pa3oBaTe/ibHbIX CTaH4APTOB WM MOJy4aeMoin Mnpogeccu WUAN CreLmanbHOCTU CPefHero
NPodeccnoHaIbHOro 06pa3oBaHNA».

4. TlpumepHas OCHOBHas o006pasoBaTe/lbHas MporpaMMa cpefHero ob6uiero o6pasoBaHus,
0[l00peHHas peLleHVeM (efepasibHOro y4ebHO-METOANYECKOro 06beAMHEeHNUA Mo obuiemy
06pa3oBaHuto (NPOTOKO/ OT 28 MtoHsA 2016 1. No 2/16-3).

5. Bawmaroe M.H., [[vicanos [LI. . MeToamn4yecKoe nocobme ans nogrotoskm K ErF9.—M., 2017

WHTepHeT-pecypchl

1. www. fcior. edu. ru (MIHhopMaLOHHbIe, TPEHMPOBOYHbIE M KOHTPO/IbHbIE MaTepuaibl).

2. www. school-collection.edu.ru (EguHasa  konnekumu  umdgpoBbIX — 06pa3oBaTesibHbIX
PecypcoB). YuebHoe n3gaHue

3. Exponenta.ru  http;//www.exponenta.ru Komnanus  Softlint.  O6pasoBaTenbHblii
maTemMaTuyeckuii cait. Matepuanbl ANA CTYAEHTOB: 3afaus C pelleHUsMM, CnpaBOYHMK MO
maTematuke, 3/1EKTPOHHbIE KOHCY/bTal .

4. Tazeta «MaTtematunka» N3gatensckoro goma «Ilepsoe ceHTAGPA» http://mat.1septemr.ru

5. MaremaTtuka B OTKPbITOM Konnemxe http://www.matematiks.ru

6. Math.ru. Matematunka 1 o6paszoBaHue. Http://www.math.ru

7. Allmath:ru — Bcs MaTemaTtunka B 04HOM MmecTe htto://www.allmath.ru

8. EgWorld: Mup matemaTtueckmx ypaBHeHuia http://egwirld.ipmnet.ru

9. Bcs anemeHTapHas Matemartuka: CpefHsAs MaTeMaTnyeckas MHTepPHET-LUKOa.

http://www.bym math.net

10. "feomeTpuyecknii noptan http://www.neive.by.ru

11. "patmkm pyHkumin - http://graphfunk.narod.ru

12. AvaakTnyeckne Marepyasibl No MHPOPMATUKE U MaTeMaTUKe.

http://comp-science.narod.ru

13. [nckpeTHas MaTeMaTuka: anropmTmbl (NpoektT ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14, EM3 no matematunke: MOAroTOBKa K TECTUPOBaHMIO http://www.yztest.ru

15. 3agauHuK 414 NOArOTOBKM K ONMMnvazam no marematumke http://tasks.ceemat.ru

16. 3aHuMatesibHas MaTeMaTnka — LUKO/IbHUKaM (0NMMNVaabl, Urpbl, KOHKYPCbl N0

matemaTuke) http://www.maht-on-line.com

17. WHTepHeT — npoekT «3agaum» http://www.prodlems.ru

18. MaTtematunyeckue aToapl http://www.etudes.ru

19. Matematuka on-line cnpaBoyHas MH(OpPMaL A B NOMOLLb CTYAEHTY
http://www.manhtm.hl.ru

20. MartemaTtunka B MOMOLLb LLKOJIbHUKY U CTYAEHTY (TeCTbl N0 MaTeMaTuke online)

http://www.mathtest.ru
21. MaTemarumka s noctynarowmx B By3bl http://www.matematika.agava.ru

22. MaTemaTrka 1n nporpammuposaHue http://www.mathhrog.narod.ru
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23. MaTtemaTtunyeckue onMMnuasbl 1 onMMnunagHole 3agadn http://www.zaba.ru

24, CaiiT anemeHTapHou Matematukn Amutpus MywmHa http://www.mathnet.spb.ru
25. TypHup ropogos — MexayHapoHas MaTemaTUyecKas onvmMnuaza ans
LLIKO/IbHWKOB http://www.turgor.ru

26. PELUY EI'3 - http://reshuege.ru/

27. OTKpbITbIA 6aHK 3agaHnin UM - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

9Jl€Kmp0HHO-Cnpa60'{Hbl€ cucmemsul.

1. SNeKTPOHHO-6MGNMOTEYHas CcuUCTEMa «YHUBEPCUTETCKas OMONMOTeKa OHMailH» — 6asa
[aHHbIX Y4yeOHOM, Y4yebHO-MEeTOAMYECKON WM Hay4HOW nuTepaTypbl MO OCHOBHbIM W3y4aeMbIM
ancumnnuHam - http://www.biblioclub.ru

2. DNEKTPOHHO-6MbnmMoTeuHas cuctema  «HOpalT»: KONNeKkums  «JlereHgapHble  KHUMU»
n Konnekums CMO — 3N1eKTPOHHble Bepcun y4yebHON K y4yeOGHO-MeTOAMYECKON NuUTepatypbl -
www.biblio-online.ru

3. HayyHas anekTpoHHas 6ubnunoteka eLIBRARY.RU — 3/1eKTpOHHbIE BEPCUMU POCCUMACKUX
Hay4HO-TEXHMNYECKMX XXYPHaoB - http://elibrary.ru

4. Polpred.com 0O630p CMW — 9/eKTPOHHbLIA apxvB Nyb6nmMKaumin - MHGOPMareHTCTB
(Konnekumu: BHeLLHAS TOPros/is, nonvtuka B P® 1 3a pybexom; obpas3oBaHue, Hayka B PP u 3a
py6exxom) - http://polpred.com

5. [ocygapcTBeHHas MH(opMaLMoHHas cucTemMa «HaumoHa bHas 3/1IeKTPOHHaA 6MbmoTeka» —
(h)OHA, 3MEKTPOHHbLIX BEPCUI MNeyaTHbIX W3[aHWIA, 3MNEKTPOHHBIX PECYPCOB, MYNbTUMEANIAHBIX
n3gaHnin n ap. - https://Hab6.pd

6. DneKkTpoHHas 6ubnmoteka TIY — 6asa AaHHbIX Hay4yHbIX TPYAOB MpenojaBaTenei-
https://elibrary.tsutmb.ru

OCOBEHHOCTH OPTAHU3AIIMU OBPA30OBATEJIBHOI'O ITPOHECCA JJIA
HMHBAJINJIO0B U JINI C OT'PAHUYEHHBIMUA BO3MOXHOCTAMMU 310POBbAA

O6yyeHne NHBAINLOB U UL, C OrpaHUYeHHBbIMM BO3MOXHOCTAMM 3[40POBbS OCYLLECTB/AETCA
B COOTBETCTBUMU C:

MopsAgkoOM  opraHM3auuyM M OCYLLECTBIEHUS  00pa3oBaTe/lbHOM — fAeATeNbHOCTU MO
obpasoBartefibHbIM  MporpaMmMam  CpefHero  npodeccroHanbHoro  obpasosaHus  (Mpwvkas
MwuHucTepcTBa 06pazoBaHns U Haykn P® oT 14.06.2013 Ne464);

MeToAnYeCKUMM pPeKOMEHJAUMAMW MO OpraHuMsauum o6pasoBaTeNlbHOro npouecca [A/is
00yYeHUs MHBASIMAOB W /AL, C OrPaHNYeHHbIMU BO3MOXHOCTSMW 3[0POBbS B 06pa3oBaTe/bHbIX
opraHu3aumsax BbiCLLero 06pa3oBaHWs, B TOM YWC/e OCHALLEHHOCTM 06pa3oBaTe/IbHOro npotecca
(yrBepxaeHbl 08.04.2014 r. No AK-44/058H);

TpeboBaHMsAMKN K opraHu3auumy 06pa3oBaTe/lbHOro npouecca Ans 00yyeHUs WHBAIMLOB U
ML, C OrpaHUYeHHbIMW BO3MOXXHOCTAMM 3[0POBbS B NPOQeccroHaibHbIX 06pa3oBaTeNbHbIX
opraHm3saumsx, B TOM YMC/e OCHaLleHHOCTM 06pa3oBaTe/ibHOro npouecca (YTBepXaeHbl 26.12.2013
Ne 06-24128H).


http://www.zaba.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://reshuege.ru/
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://elibrary.ru/
http://polpred.com/
https://elibrary.tsutmb.ru/

JIMcT BHeCeHUsI H3MEHEeHU

B pabouyto nporpammy no gucumnivHe «OYI.10 «Maremaruka»no CneunanbHOCTU «40.02.01 Mpaso
M OpPraHM3almusi COMMAJILHOrO obecnmedenusn» YTBEPXAEHHYIO Ha 3acefaHny Kadedpbl NPOQUIbHONA
[0BY30BCKOW nofrotosku 06 (eBpans 2021 r., npoTokon Ne 8.

Howmep TeKCT nsmMeHeHus MpoTOKON 3acefaHns
N3MeHeHns Kadeapsl

No |  pata

2022-2023 y4ebHbIN roj




MUHNCTEPCTBO 06pa3oBaHUA U HayKn Poccuinckoil ®efepaumm
defepasibHOE rocyaapcTBeHHOe 6H04KeTHOE 06pa3oBaTe/ibHOe
yupexzeHune BbICLLIEro obpa3oBaHms
«Tamb0BCKMiA roCcyapCTBEHHbIN YHUBEPCUTET UMeHM I.P. [lep>xaBuHa»
MHCTUTYT NpaBa 1 HauMoHaIbHON 6e30MacHOCTH
OTaeneHve fonpoeccnoHanbHOro obpasoBaHms
Kathepa npocunibHOM [OBY30BCKOW MOLrOTOBKM

$dOHA OLIEHOYHbIX CPEACTB
Mo y4YeGHON AMCUUNNNHE

EH.01 «MaTtemaTuka»

NOATOTOBKM CMeLWanncToB CPpeAHEro 38eHa no CrnewmansHoCTY
«40.02.01 - MpaBo 1 opraHM3aums coumanbHOro 0becrneyeHns»

Keanmmkaums
FOpuct

OcHoBHasi o0pa3oBaTejibHAasi NMPOrpaMMa cpegHero mpogeccuoHAJIbLHOrO
o0pa3oBaHus

T'on nadopa 2022

Tamb6oB - 2022



OAOBPEH PASPABOTAH B COOTBETCTBUM C
Ha 3acefaHunn Kageapsbl peKkoMeHZaumMaMn  No  opraHusauun
MPOgUIbHON [OBY30BCKOWN MOArOTOBKM  MONYYEHUS CpefHero obLero
06 dpeBpans 2018 r., npotokon No8 o6pa3oBaHMA Ha 6ase  OCHOBHOIO
vy obuwiero  obpasoBaHWA C  Y4eTOM
3aB.kadenpoii /"~ /To3nusakosa H.B. TpeboBaHWiideepanbHbIX
rocyfapCTBeHHbIX  06pa3oBaTesibHbIX
CTaHAapTOB U NosTy4aeMol npogeccum
nnm cneynasibHoOCTH cpefHero
npogeccrMoHanbHOro obpasoBaHms

Cocrtasutenu: :: tE;;;E HuwTt HO.M.,goueHT Kadepbl NPOoQUIbHON

[0BY30BCKOM noarotoBkn TI'Y um. I'.P. dep>xaBnHa

PazpaboTunk(u) mporpaMmer ‘7’% Kongpakos O.B., k.T.H., 1oUeHT

Kadenps! npoduibHON HoBYy30BcKoii moaroroku TI'Y um. I'.P. JlepxaBuna

JkenepT: Q ﬂ’# / Xyxosckuit E.C., m-p. ¢-m. Hayk, mpodeccop

kadenpsl pyHKkunoHanbHoro aHanuza TT'Y um. I'.P. JlepxaBuna



®OH[ OLIEHOYHbIX CPeACTB Mo yuebHOMY npeaMeTy «MaTtemaTvKa» pa3paboTaH Kak

NPUNOXeEHNE K

«MaTemaTtunka» /18 NPOdEeCcCUOHa/IbHbIX 06pa30BaTe/bHbIX OPraHu3aLnii.

pabouyei

nporpamme

00Le06pasoBaTe/ibHOM

y4ebHo

AUCLIMNIHBI

1. IIJMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O INTIPEJMETA

IIpexmeTHbIE o0yuawouuiics o0yuawuuiics Paznen/
pe3yabTaThbl HAy4YuTCH MOJIYYUT TeMa Y4eOHOro
0CBOCHUA BO3MOKHOCTH npenMeTa/
y4eOHOro HAYYHUTbHCA Kypca
npeaMera/kypca
JIMYHOCTHBIE chopMMpoBaHH rotoBHocTM 1 | Anreépa
OCTV NPeLCTaB/IeHNn 0 | CNOCOBHOCTYU K
MaTemMaTuKe Kak | o6pazoBaHuto, B Tom | OCHOBBI
YHUBEPCA/IbHOM fi3bIKE | Ymcne TPUroOHOMETPUM
HayKu, cpefcTse | caMo0bpa3oBaHuio, Ha
MOAENNPOBaHNSA MPOTSHKEHNN BCEl
SBMEHNIA N MPOLLECCOB, | XXW3HW; CO3HaTe/lbHOe
naesax M MeToAax | OTHOLIEHMe K
MaTemMaTuKu; HenpepbIBHOMY
MOHUMaHWIO o6pa3oBaHu1IO Kak
3HaYMMOCTM YCNOBMIO  ycnewuHoi | PYHKUMK, NX CBOViCTBA
mMaTeMaTuKn ANS | NPO(eCcCMOHabHOW 1 | W TPaduKm
HaY4YHO-TEXHNYECKOIO | OOLLECTBEHHON
nporpecca, [eATeNIbHOCTY;
chopMMPOBAHHOCTM FOTOBHOCTM 1 | YPaBHEHUS n
OTHOLLEHUA K | cnocobHocTu K | HepaBeHCTBa
mMaTeMaTMke KaK K | CamMOCTOSATeNbHOM
4acTu TBOPYECKO 7
06LLeY4eN0BeYECKO OTBETCTBEHHOIA
Ky/bTypbl yepes | LeATesIbHOCTH;
3HaKOMCTBO C rOTOBHOCTU K
UcTopuel pasBUTMSA | KOMNEKTUBHON paboTe
MaTemaTtuKu, COTPYAHMYECTBY  CO
3BONOLMEN CBEPCTHMKaMU B
MaTeMaTUYeCcKNX nien; | obpasoBaTenbHON, ['eomeTpus
pasBUTUIO 00LLECTBEHHO
NOTNYECKOro Mosie3HOM, yyebHo-
MbILLISIEHUSA, nccnefoBaTebCKOoN,
MPOCTPAHCTBEHHOIO MPOEKTHOMN U ApYrux
BOOOpaXKeHus, BUAaX AeATeNbHOCTY; Hauana
a/IrOPUTMUYECKOIA OTHOLUEHMIO K | MaTemaTu4eckoro
KY/NbTYypbl, npogeccruoHabHO aHanmsa
KPUTUYHOCTM [eATeNbHOCTY Kak
MbILL/IEHUS HA YPOBHE, | BO3MOXHOCTM Y4acTus
Heo6XxoANMOM ANS | B PEeeHUN SINYHBIX, | DNEMEHTbI
oyayuien 006LLIECTBEHHBIX, KOMOWHATOPUKY,
NPodeccUoHanbHo roCyapCTBEHHbIX, CTaTUCTKn 1 Teopmn
[eaTeNIbHOCTH, Ans | 06LleHaLMOHaNbHbIX BEPOATHOCTEN
MPOAOHKEHNS npo6newm;




06pa3oBaHus 7
camoobpas3oBaHus;
0BlafieHNIo
mMaTemaTn4yecKumm
3HaHWAMM 7
YMEHUAMM,
Heo6XoANMbIMU B
MOBCEAHEBHOM XXM3HMU,
Ans OCBO€EHUSA
CMEXHbIX
€CTECTBEHHO-HaY4HbIX
ANCUMNANH 7
ANCUMANANH
MPOECCMOHATBHOTO
LMKna, Ans noayyeHuns
06pa3oBaHus B
obnactsx, He
TpebyroLmx
yrny6neHHoM
MaTemMaTnU4ecKom
MOArOTOBKM;

NpeaAMETHbIC

chopMMpoBaHH
OCTW NpPeACTaBNEHNIA O
maTeMaTMKe Kak 4actu
MWPOBO KyNbTYpbl 1
MecTe MaTeMaTuKu B
COBPEMEHHOA
LMBUIM3ALMN,
cnocobax  onMcaHus
SBMIEHUA  peasibHOro
mupa Ha
maTeMaTU4ecKoM
A3bIKE;

cthopMmMpoBaHH
OCTV NpeSCcTaBfeHunin 0
maTeMaTn4ecKmnx
MOHATUAX  Kak
BaXKHeMLMX
maTeMaTn4ecKmnx
Mogensix,
MO3BONAOLLMNX
OMuUCbIBaTb U U3y4yaTb
pasHble MpoLeccbl W
SBMEHNSA;  NOHUMaHVe
BO3MOXXHOCTU
aKCMOMaTM4ecKoro
MOCTPOEHNS
maTeMaTUYecKmx
Teopui,

BNafieHNIo
MeToAamu
[0Ka3aTeNbCTB 7

BafeHNIO
OCHOBHbIMM
MOHATUAMW O MNIOCKNX
M NPOCTPAHCTBEHHbIX
reOMeTPUYECKMX
(urypax, Mx 0CHOBHbIX
CBOMCTBAX;
CHhopMMPOBAHHOCTM
YMEHUs pacno3HaBaTh
reomMeTpuyeckme
(hUrypbl Ha YepTexax,
MOZENSX U B peabHOM
MUpE; npYMeHeHve
M3YyYeHHbIX  CBOWCTB
reoOMeTPUYECKMX
Guryp n opmyn ans
peLueHmns
reoMeTpUYecKmX 3agau
7 3afay C
MPaKTUYeCKUM
cofepXXaHuem;
chopMUpPOBaHH
OCTV NpeaCcTaBNeHNin 0
npoLeccax 1 SBNeHNsX,

MMEIOLLNX
BEPOSTHOCTHbII
XapakTep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B
peanbHOM MUpe,
OCHOBHbIX  MOHSATUAX

"eomeTpua

®YHKUMK, NX CBOWCTBA
N rpatnkm

SnemeHThI
KOMOUHATOPWKMN,
CTaTUCTUKN 1 TEOPUU
BEPOSITHOCTEMN




rOPUTMOB PELLIEHUS,
YMEHWe UX NPUMEHSITD,
NPOBOAUTD

aNleMeHTapHOI Teopum
BEPOSATHOCTEN; YMEHWI
Haxo4MTb U OLEeHUBATb

[OKa3aTe/lbHble BEPOSATHOCTM
paccy»eHus B Xofe HaCTYNeHnsi CO6bITUI
peLLeHmns 3aaay; B npocTeiwmnx | YpaBHeHNS "

BNafeHNIO MPaKTUYECKNX HepaBeHCTBa
CTaHAapTHbIMK CUTYaLMAX U OCHOBHbIE
npueMamy  peLleHns | XapaKTepuCTUKM
paLoHa/IbHbIX W | CNyYaiHbIX BENNYNH;
MppaLoHa/bHbIX, BlafleHNI0
nokasaTe/ibHblX, HaBbIKaMm
CTENEHHbIX, MCNONb30BaHNSA
TPUIOHOMETPUYECKMX | TOTOBbIX
ypaBHEHNIA N | KOMNbHOTEPHbIX
HepaBEeHCTB, MX | Nporpamm npw
cucTem; peLLeHn 3aay.
NCNob30BaHMe Hauana
roTOBbIX maTemaTMyecKoro
KOMMNbIOTEPHbIX aHasim3a
nporpaMM, B  TOM
yucne Ana  nomucka
NyTM  PeleHns u ®DYHKLMK, NX CBONCTBA
WAKoCTpaLmm W rpadmku
peLleHns ypaBHEHUI 1
HepaBeHCTB;

chopMmMpoBaHH
OCTW  MNpeLCTaBNeHWiA
06 OCHOBHbIX
MOHATNAX
MaTemaTny4ecKoro
aHam3a 7 X
CBONCTBax, BageHue
YMeHVeM
XapakTepu3oBaTb
noeeAeHvne  PYHKLUNNA,
MCNONb30BaHNe
MOMYYEHHbIX  3HaHWUN
ANs onucaHus 7
aHam3a peasibHbIX
3aBNCHMMOCTEN;

MeTanpeaMeTHbIe YMEHUIO rotoBHoCTM 1 | Havana
CaMOoCTOATE/IbHO CMoco6HOCTM K | MaTemaTnyeckoro
onpegensTb LLeNIn | CaMOCTOATE/IbHOM aHanmM3a
[eATeNlbHOCTH N | NH(OPMaLNOHHO-

COCTaBNATb MNaHbl | NO3HaBaTe/IbHOM

[eATeNIbHOCTY; [eATeNIbHOCTH,

CaMOoCTOATE/IbHO BK/IHOYas yMeHue | YPaBHEHNS 7
OCYLLLECTBNATD, OPVEHTUPOBATLCA B | HEpaBeHCTBa
KOHTPO/IMPOBaTb N | pas/IMyHbIX

KOppeKTMpoBaThb NCTOYHMKAX




[eATeNIbHOCTb;
MCNONb30BaTH BCe
BO3MOXHbIE  Pecypchbl
Anis [OCTUKEHUS
MOCTaB/IEHHbIX Lienel u
peanusaumMm  njaHoB
[eATeNIbHOCTY;
BbIGMpaTb  yCneLlHble
cTpareruu B
Pa3/IMYHbIX CUTYaLUSX;
YMEHUIO
MPOAYKTUBHO
obwaTbes n

B3aMMO/IeNCTBOBaTb B
rpoLiecce COBMECTHOM
AeATeNbHOCTN,
YUMTbIBaTb  NO3ULMK
APYrMX  y4yaCTHMKOB
AeATeNbHOCTN,
3PheKTUBHO
paspeLuaTb
KOH(NKTBI;
BNaAEHNIO
HaBbIKaMu
Mo3HaBaTe/IbHON,
y4ye6Ho-
NCCNefoBaTelbCKO  ©
MPOEKTHOW
[eATeNbHOCTH,
HaBbIKaMu paspeLLeHus
npo6nem; cnocobHOCTb
7 rOTOBHOCTb K

CamMOoCTOSATENILHOMY
MoucKy MeTO/0B
peLLeHus
MPaKTUYeckMX  3afad,
NPUMEHEHMIO
Pas3/IMYHbIX  METO/0B
Mo3HaHUS

NHopMaLmu,
KPUTUYECKM OLEHMBATD
W VHTepnpeTupoBaThb
VHopMaLmio,
noJiy4yaemyo u3
Pa3INyHbIX
NCTOYHWNKOB;
B/IAZlEHNIO
A3bIKOBbIMU
CpeacTBaMU:  YMeHMe
ACHO, JIOTUYHO N TOYHO
“3narartb CBOK TOUKY
3peHus, UCMosib30BaTh
afleKBaTHbIe A3bIKOBble

CpeacTBa;
B/IAZIEHNIO
HaBbIKaMm
No3HaBaTe/IbHOM
penekcmm Kak
0CO3HaHUA
COBepLUAaEMbIX
AeNCTBUIA 7
MbIC/TUTENbHbIX
MpOoLLeCccoB, X
pesy/bTaToB 7
OCHOBaHWA, rpaHuy
CBOEI0  3HaHMs U
He3HaHus, HOBbIX

Mo3HaBaTe/IbHbIX 3a4a4
W cpeactB  Ana  uX
[OCTUKEHNS;
LLeNIeyCTPeM/IEHHOCTb B
MomncKax v NPUHATUN
PELLEHNIA,
Co06pasnTeNIbHOCTL 1
WHTYWUMS, pa3BUTOCTb
MPOCTPAHCTBEHHOIO
BOOOpaXKeHNs

ONEMEHTHI
KOMOWHATOPWKM,
CTaTUCTUKN U TEOPU
BEpPOATHOCTEM

Havana
MaTemMaTUUeCcKoro
aHann3a

®YHKUMK, NX CBOWCTBA
N rpatnmkm

2. IKAJIA ONEHUBAHMUSA

Ounenka OTJIMYHO X0pOo1I0 YAOBJICTBOPUTE/IbH | HEYIO0BJECTBOPUTEIbH
0 0
KauecTBo MOMHO MU3naraeT |  [aéT OTBeT, n3naraeT matepuan 06HapyXnBaeT
OTBETOB HA N3yYeHHbIl Y/I0BNETBOPSIHO HEeMnosIHO 1 He3HaHWe Go/bLLel
BONIPOCHI IO | MaTepuan, AaeT |  Luii TeM Xe [0NyCKaeT 4acTy
TeMam NpaBU/bLHOE TpeGoBaHUAM, HETOYHOCTU B COOTBETCTBYIOLLIErO
JAHMCUMIUIMHBLI | ONpPeJeNeHHoe yTo U AN onpefeneHnm pasziena u3y4aemoro
MOHSATWIA;06Hap OLIEHKM MOHATWIA MNW MaTepuana, AonycKaeT
YXKUBaET «OT/INYHO», HO (hopMynupoBKe OLLNGKMN B
NOHMMaHKe [onyckaeT 1-2 | Teopwid; He yMeeT (hopMynMpoBKe




marepuana, OLLNOKM, [OCTaTOYHO onpegeneHunin n
MOXET KOTOpble cam rny6oKo u TEOpPUIA, CKaXKaroLLme
060cHOBaTb xe [0KasaTeNbHO NX CMbICH,
CBOW CYXX[EHMS, | MUCNpaBnseT, u 060CHOBaTH CBOU 6ecnopsgoyHO 1
NMPUMEHUTb 1-2 HepoyeTa CYXKAEHMNS 1 HeYBEPEHHO n3naraet
3HaHWA Ha B NpUBeCTN CBOU marepuan
MpaKTukKe, nocnegosarenl | NpPUMepsbI; U3naraet
npuBecTn bHOCTW U marepuan
HeobXxoAMMble A3bIKOBOM HerocnegoBare/lbHo
NpYMepbI He ochopmaeHnn W JOnycKaeT
TO/NBKO MO n3naraemoro OLINGKN B
YUYEOHUKY, HO 1 A3bIKOBOM
camoCToATE/IbH odhopmeHnn
0 n3naraemoro
COCTaB/IEHHbIE;
n3naraet
marepuan
rnocnegosaresib
HO 1 NPaBUbHO
C TOYKM 3pEHNS
HOPM
NNTEPaTypHOro
A3blKa
KoaunuecTno 90 - 100% 70 - 89% 50 - 69% MeHee 50%
NpaBUJIbHBIX
OTBETOB B
TEeCTE
KauecTBoO BCE 3a4a4u peLleHo BepHo | pelleHo oT 50 ao 79 OTCYTCTBYHOT
BBINOJIHEHHs1 | PELUEHbI BEPHO; 6onee 80 % % BCex 33fay; He Heobxo4nMble
KOHTPOJIbHBI MCNOoNb30BaH BCEX 3aau; BCera McnoJsib30BaH TeopeTuyeckme
X pa6or Hambosee MOryT Hambosee 3HaHMUS; JONYLLEHbI
paLUMOHaNbHbIN BCTpeuaThCs | PaLMOHaNbHBIA NYTb | OLWIMGKMW B GO/EE YEM
NyTb peLleHuns; 0TAeNbHbIe peLeHns 50 % 3apau.
N3N0XKeHne HETOYHOCTU B B peLueHun
marepuana apugmeTnyeck MPOSIB/AETCA HE3HAHME
NOTUYHO, NX pacyeTtax OCHOBHOr0 mMatepuana
rpamoTHo, 6e3 y4e6HO nporpamms
oLnBoK

3. OHEHOYHBIE CPEJACTBA JJIs1 IPOBEJAEHUS TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTH OBYYAIOIIUXCSA

No
TeMbl

HasBaHwe pa3gena/Tembl

®opMa OLIEHOYHbIX CPEACTB

Anrebpa

Pa3BunTre NOHATUA O Yncne

Onpoc

KopHW, cTeneHmn 1 norapugmbl

KoHTponbHas pa6oTa, onpoc.

OCHOBbI TPUTOHOMETPUN

KOHTponbHas
TecTupoBaHue

paboTa, onpoc,

OYHKLMUN 1 TpadIiku

KoHTponbHas paboTa, onpoc




YpaBHeHUs 1 HePaBEHCTBa KoHTponbHast paboTa, onpoc

Hayana MaTeMaT4yecKoro aHam3a. KoHTponbHas paboTa, onpoc
WHTerpan n ero npumeHeHme KoHTponbHas paboTa, onpoc
KombuHatopuka Onpoc

ANeMeHTHbl Teopun BEpPOATHOCTEM n | KoHTponbHasa paboTa, onpoc
MaTemMaTnU4ecKom CTaTUCTUKM

"eomeTpus
MpsiMble 1 NIOCKOCTM B MPOCTPaHCTBE KoHTposnbHas paboTa, onpoc
MHOrorpaHH1Ku. KoHTpo/ibHas paboTa, onpoc,
Tena 1 NOBEPXHOCTU BPaLLEHNS TecTUpoBaHue
KoopaunHatbl 1 BEKTOpbI KoHTposibHas paboTa, onpoc

4. OIIEHOYHBIE CPEJACTBA I TIPOBEJIEHMUSA ITPOMEXYTOUYHOM
ATTECTAIIUU OBYYAIOIIUXCA

MpomMexyTouHas aTTecTauums no npeameTy «MatemaTvika» NPOBOAMTCS B hopMe
JK3amMeHa NMCbMEHHOW (hopMbl.

5. KOMIVIEKT MATEPHAJIOB JI5s1 OHEHKH C@OPMHUPOBAHHOCTH
YMEHHWU U 3HAHUU B XOJIE OCBOEHHU S YYEBHOU JUCHUITJIMHBI

5.1 KoMIuieKT MaTepHuaJioB /sl IPOBeleHNs] KOHTPOJIbHBIX padoT

IIpuMepHBbIi MepedyeHb KOHTPOJIbHBIX PadoT M0 TeMaM

Tema KopHu, crenenu u jorapugmbl

KoHTponbHas paboTa «CBONCTBA KOPHA N-01 CTEMEHW».

Tema IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

KoHTponbHas paboTa «AKCMOMbI CTEpPEOMeTPUN. MapannensHOCTb NPAMbIX, NPSMON 1
NJI0OCKOCTU».

KoHTponbHasA paboTa «IepneHAnKYNSPHOCTb NPAMbIX U NIOCKOCTEN.

Tema KoopauHaThl U BEKTOPBI

KoHTposnbHas pabota «KoopanHaTbl TOUKM M KOOPAMHATbI BEKTOPA B MPOCTPAHCTBE.

Tema OCHOBBI TPUTOHOMETPUU

KoHTposbHasA paboTa «Yucnosas OKPY)KHOCTb. TPUroHOMETPUYECKME (PYHKLMN»

KoHTponbHas paboTa «peobpazoBaHne TPUrOHOMETPUYECKMX BbIPQXKEHNA.

KoHTposnbHasA paboTa «TpUroHOMETPUYECKNE YPaBHEHMSAY.

Tema ®yHkuuM ¥ rpapuxku

KoHTponbHas paboTa «HucnoBble DYHKLAN».

KoHTposbHas paboTta «TpuroHoOMeTpuyecKmne PyHKLUMKN, UX CBOMCTBA U Ipadrkmy»

Tema MHOrorpaHHMKH M KpyrJible Tej1a

KoHTponbHas paboTta «O6beMbI Ten».

KoHTpo/ibHas paboTa «YTon Mexay BeKTopamu, NPAMbIMU 1 NJIOCKOCTAMU.

KoHTposnbHas paboTa «LuamHap, KoHyc, cdepa 1 naowanmn nx noBepxHoCTen.

KoHTposnibHas paboTa «O6beMbI TeN».

Tema Hayana MmaTreMaTu4ecKoro aHajusa.

KoHTposbHasA paboTa «BbluncneHne npesenos v NPOn3BOLAHOM.

KoHTposnbHas paboTa «IMprMeHeHWe NPON3BOAHONM K MCCNeA0BaHNI0 (DYHKLNIA».

KoHTposbHasA paboTa «[prMeHeHve NPon3BOAHOM A/11 HAXOXAEHNA HaMBO/bLLNX U
HaMMeHbLUMX 3HaYEeHUI BENNYNH.




Tema UHTErpaJ u ero npuMeHeHue

KoHTposnbHas paboTa «MNepBoobpasHast. OnpefeneHHbIA MHTErpan».

TeMa D1eMeHTHI TEOpUHU Bep0ﬂTHOCTeﬁ M MaTeMAaTHYEeCKOH CTaTUCTHKHU

KoHTposnbHas paboTa «CnyyaiiHble COObITUA 1 X BEPOSTHOCTU.

Tema YpaBHeHMS U HEPABEHCTBA

KoHTposibHas paboTa «lMokasaTtenibHas PyHKUMA. [NoKasaTeNbHble YpaBHEHUSA U
HepaBeHCTBay.

KoHTposnbHas paboTa «/lorapydmmnyeckas yHKUuA. JlorapuipMmnyeckme ypasHeHNs».

KoHTposibHas pabota «Jlorapumuyeckre HepaseHCTBa.  AuddepeHumpoBaHme
NnorapnpMMYeckKoi 1 NoKasaTebHON PYHKLNA».
KoHTponbHas paboTa «PelueHve ypaBHEHWIA N HEPABEHCTB».

KonTtpoJibHbIe padoThI.
Pa3znen 1. Aareopa.
Konmponwvnaa paboma. Ceoiicmea Kopusa N-o0it cmeneHu.
Bapuanr 1

1. BbluncauTb:a) 3V—1000 — 1 4/2566) 3[_ E 3
) . ) 3 3 < B) (23\/4_)

mp L

2. YNpoCTUTb: ) 54/67: 5\/26){3\%4. 3 3y _j\/)z _ _ _

3. Pewwurte ypasHenune:a) 3x° +81=06) i -2=0
4. CpaBHUTE Y1cna: v o 8
Wan ' 22
BapnaHT 2

1. Bblumcnutb:a) 5«/32—1&/ 2160) 3—1% (2%‘)

|8| | 1
r) 4 +3-—
H 27 ) ’
2. YnpocTuth: @) 3814 T 3Y36) (V3 F5v)2 — 107 -
1
3. Pewwute ypasHenue:a) 5x* - 80 = 0 6) EXS +16=0

4. CpaBHuTe yncna: v 334 u %/5\/_?:.

Pa3nen 2. OcHOBBI TPUTOHOMETPHHU.
Konmponwvnasa paboma. Qucnosasa okpyscnocme. Tpuzonomempuueckue pynkyuu.

Bapuanm 1
1. BblymcnnuTtsb:

2 2
. 3—sin £=)—cos (—)
A) sin2 — cos 3 ByJ 3 3

2 cosz

2. Haiigute 3HayeHWe BblpaKeHus sin=cos ecnin g = 2.
sin +cos

3. JloKaxxuTe TOXAeCTBO:
(1-sin?)(1+g%») =1
4. Ha eJMHNYHOI OKPY>XXHOCTM OTMETbTE TOUKN:



3 3

- 5 ;42
2-1 2 4 2
5. ¥YNpocTuTb BblpaXKeHnesn W HalTW ero 3HayeHue Npu = ._
1—cos? 4
Bapuanm 2

1. BbluncnuTsb:
3 2—sin21 )+c052( )_
A) sinz — sin 2 b) 6 3

2 cosj

2. HainguTte 3HayYeHve BblpaXeHus 2sintcos - eciip g = 2.

sin —cos

1
C 1,)¢ ) =1

2

3. JOoKaxuTe TOXAECTBO:

4. Ha eIMHNYHOIN OKPY>KHOCTN OTMETbTE hiku:

, 5;—3—;2—;4—+2

5. ¥YnpocTutb BbIpaXXeHNel=cos 11 HainTK ero 3HaveHue Npyu =_.
sin2 —1 4
Konumponvnasa paboma. Ilpeoopazoeanue mpuzonomempuueckux ebipaxceHuil.
Bapuanm 1.
1. Haingute HaUMeHbLLWIA NONOXKMUTENbHbIN NePUo DYHKLMK:
=sin 7 cos3 — cos 7 sin 3.
2. Bbluncnure:
a)-912+g18°
1-g12°g18°
6) sin 20° + sin 40° — cos 10 °.
3. Haiigute sin 2, ecnm cos = 3u €_(0,).
5

4. YNpocTuTe BblpaXKeHne: —wos2
cos —sin

5. Pelunte ypaBHeHue:cos (3 + ) = cos.
6

Bapuanm 2.
3. HalignTe HaMMeHbLLWIA NOMOXMTENbHbIV Nepros yHKLUN:
=sin3 cos2 + cos3 sin2

4. Bbluncnure:

a)-961°=g16°

1+g61°g16°
6) cos85° + cos 35° — cos 25°.
3. Haiigure cos 2, ecnm sin = 1 €_(0,).
5

4. YNpocTuTe BblpaXKeHne: —ws2
cos +sin

5. Pewute ypaBHeHue:sin (5 — ) = sin.
3

Konmponwvnas paboma. Tpuzonomempuueckue ypasnenus.

Bapuanm 1.
PelunTe ypaBHeHuS:

. 2sin 4+ V2= 0
.cos(+)+1=0
2 4

.2—2cos+2=0

.sin cos +2 2?2 = 2

. 32 —=4sin cos + 50%2=2

. Haiignte KopHW ypaBHeHNs sin 3 = cos 3, NpuHagnexatlue otpesky [0,4].
Bapuanm 2.

(o236 =N b NSl
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PelunTe ypaBHEHUS:

.2cos +V3 =0
.sin(2-)+1=0
3
.02+ 3sin —3=0
3 2 =2sin cos + 2
.52 —2sin cos +0%2=4
. Haiigute kopru ypasHeHns sin 2 = V'3 cos 2, npuHagiexaume otpesky [—1,6].

Bapuanm 3.

PelunTe ypaBHEHUA:
2sin—-1=0
.cos(2+ )+1=0
6
.62—5cos +5=0
.32 —4sin cos +02=0
.2—9sin cos + 30%2=—1
. Haiigue kopHu ypaBHenus V3 sin 2 = cos 2, NpuHagiexatyye oTpesky [—1,4]
Bapuanm 4.
PelunTe ypaBHEHUS:
.2cos —V2 =0
.sin(-) =1
2 6

2 42sin +2=0

. 62=15sin cos — 02
. 524 2sin cos —0%2=1
. Haiigute KopHu ypaBHeHus sin 3 + cos 3 = 0, npuHagnexatime otpesky [0,6].

Pa3nen 2. @®yHkuuu, UX cBoiicTBa U rpadpuKu.
Koumponwvnas paooma. ucnoswvie hynkyuu.
Bapuanm 1
HaiiT 06nacTb onpeaeneHns QyHKUun: = V5 —2=4
HaiiTn 06paTHyt0 PYHKLMIO: = 2 11 3HaUeHWe apryMeHTa, eci 3HaueHne yHKLM
3-1

paBHO 2. 2_,

HaiiT HanbonbLuee 1 HarMeHbLUee 3HauYeHne yHKUMKU: = 2 _Ha oTpeske [0; 3].
241
ccnenoBatb (DYHKLMIO U MOCTPOUTL €& rpagmk: = 2 4+ 6 + 8

Bapuanm 2

HaifTn 06nacTb onpegenenns yHkumm: = V6 —2=5
Haitn 06paTHyto (yHKUMIO: = 521 3HaYeHVe aprymMeHTa , ec/in 3HaYeHne PyHKUUK
3
paBHO 2. 249
HalTn Hanbosbluee 1 HaVMeHbLUee 3HaueHne PyHKUMU: = 2 _Ha otpeske [0; 2].
243

Wcenegosatb DYHKUMIO M NOCTPOUTL ee rpadink: =2 — 4 + 3.

Konumponwvnuaa pavboma. Tpuconomempuueckue pynKkyuu, ux ceoucmea u 2paguxu.
Bapuanm 1.
1. Onpegenunte YeTHOCTb UM HEYETHOCTb (DYHKLMN:
= 2sin 2 + 3 cos 6(0TBET 06OCHYIATE).
2. Haiignte o6nactb onpeaeneHmsi u 061acTb 3HaYeHUA PYHKLUNN:
=24 6sin — 1.



3. Onpepfennte HaMMeHbLUNIA MONOXUTENbHBIA NepUos, (YHKUNN:

= 2sin +3cos2 — 1.
4. HalignTe MAHUMAIbHOE U MaKCUMaIbHOE 3HaYeHNS PYHKLNN:
=4 + :
5. TMoctpoiiTe rpamk yHKLUN 1N ypaBHEHUS:
a) = 3gll;
6)sin(2+) = 1.
Bapuanm 2.
1. Onpegenute YeTHOCTb I HEYETHOCTb (DYHKLNN:
= 2 cos 3 — sin 5(0TBET 0BOCHYIATE).
2. Haingute o6nactb onpeseneHns 1 061acTb 3HaYEHWUIN PYHKLNN:
= 0%?—4cos +5.
3. Onpepenute HaUMeHbLLWIA NONOXUTENbHbIN NepyUo PYHKLUN:
y = 3cos —4sin2 + 5.
4. HalignTe MAHUMAIbHOE U MaKCUMaIbHOE 3HaYeHNS PYHKLUNN:

= +9
5. TMocTpoiiTte rpagmk yHKLUN 1N YpaBHEHUS:
a) = 24|l;
6) cos(2 —) = —1.

Pa3nen 4. Hauaja MaTeMaTH4YeCKOI0 aHAJIN3A.

Koumponwvnas paboma. Beiuucnenue npedenos u npouszeoonoil.

Bapuanr 1.
HaiT NponsBoAHYO (yHKLUN:
1. =(3-4)(2+5).
2.=241-4_
3. =—1
248
4. =33 - cos.
1
5 =%+39-4
Haiit npegen QyHKumK:
1. lim(*—-2+05).
-4 348
2. lim )
>5-242
3. limsin,
-0g
4. lim <es 5—cos 3.
-0 sin 5+sin 3
Bapuanr 2.
HaliT npon3BoAHYI0 (PYHKLNW:
1. =7(+4).
3
2.=5-T72+8.
—15-1
3. = SR
4. =vV-_ —gin.
Vv
5. = =_4: 1g.
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HainTv npegen yHKLumn:
lim 3+%-1182+5
1"

2-4

2. lim
-2 -2
3. lim cos,
-9
2

=

4. lim €es 5—cos7

-0 z

Konmponvnaa pavoma. Ilpumenenue npou3zeo0Hoil K ucciedo6anuio QynKyuil.

Bapuanm 1.
Hailgute cTaumoHapHble ToUkM yHKuu: () = 3sin + 2 cos .
OnpegenviTe NPOMEXYTKN MOHOTOHHOCTM M 3KCTPEMYMbI (DYHKLIMN:
1

0= _ +22-5+1.
3

DokaxuTe, uto yHkUMA () = 4 — 3 sin BO3pacTaeT Ha BCel YNCNOBON MPSMONA.
Hailgute HanbonbLLee 1 HavMeHbLUee 3HaueHus QyHKuMmM () =3 — 32— 9 + 10Ha
oTpeske[—2;4].
Wccnegyite gyHkumio() = 4+ 42 — 5 1 NOCTPOIATE ee rpaduk.
Yucno 180 pasbeirTe Ha TpK cnaraemblX Tak, YTOObI ABa M3 HUX OTHOCM/ICB Kak 1:2, a
Npov3BefeHne Tpex craraeMblx 661710 HaMbObLLNM.

Bapuanr 2.

B%”p%'ﬂeen%ae”HBg%ﬁ’é%ﬂ?ﬂ KBRS T S e thyrumn:
()=1s  2-a42

+
,U,OKa)Kl/IT:)e), 41O cbzyHKU,Mﬂ () =5 cos — 7ybbIBaeT Ha BCE YNCMOBOM NPAMONA.
Haiigute HanbonbLuee 1 HauMeHbLLee 3HaveHns yHKuMn() =3—924+ 15 + 1 Ha
oTpeske[—2;6].
Wccnepyiite dyHkumio () = 4+ 82 — 9n nocTpoiiTe ee rpagvik.
Yucno 300 pasbelitTe Ha Tpy cnaraeMblX Tak, YTOObI ABa U3 HUX OTHOCUANCH Kak 2:3, a
NMpoun3BefeHne Tpex craraembix 6b110 HaMBObLLNM.

Koumpononaa paooma. Ilpumenenue npou3e00Hoil 0151 HAXO0HCOCHUA HAUOOTLIMUX U
HAUMEHbULUX 3HAYCHUITL 6eIUYUH.
Bapuanm 1
OnpefennTb MrHOBEHHYHO CKOPOCTb TOUKM, ABMXKYLLEACS NPSAMO/IMHENHO NO 3aKOHY () =
22 4+ 5 B MOMEHT BpemeHu = 4
HanuwmuTe ypaBHeHMe KacaTelbHOM, NPUBEAEHHON K rpaduky pyHkumm () =2+ 2 —8 B TOUKe

c abcumccoin o= 3
OnpegenuTe NPOMEXYTKN MOHOTOHHOCTU (PyHKUmKN () =134+ 22 -5 41
3

OnpegennTe aKCTpeMyMbl PyHKUN () = 44 42 -5

HanguTe Hanbonbluee v HauMeHbLUee 3HaueHns PyHKUMKM () =3 — 32— 9 + 10 HaoTpeske
[—2;4]

Haiigute sHaueHne NponsBoAHON yHKLMK = () B TOUKE o. ECnn KacatenbHash K 3TOMdyHKLUM
npoxoanT yepe3 TOUKUA( 0;5)u B(—4;—1)

HaiiguTe yrnoBoi KospguuMeHT KacaTenlbHOW K rpadimKy hyHKUMM = 03 B TOUKe C
abcumccon o=

HaingmTe yron Hak/ioHa KacaTe/lbHO K MOI0XKUTENIbHOMY Hanpas/ieHno ocy abeumce,
NPOBELEHHO K rpadmky QyHKUMM = 2B Touke = 0,5



9. Haiigute npon3sogHyto dyHKumM = 37 — 2/ + 5 ;
=5 — 20+ 3g.
Bapuanm 2
1. OnpenennTb MIHOBEHHYHO CKOPOCTb TOUKM, [BWXKYLLIENCA NPAMOIMHENHO MO 3aKoHY () =
—42 + 3 B MOMEHT BpemeHu = 3
2. Hanuwwure ypaBHeHWe KacaTebHOW, NPUBEEHHON K rpaduKy yHKumm () =2—2 —
3 B TOUKE C abcumccoii o= 2

3. Onpegennte NPOMEXYTKN MOHOTOHHOCTU (OyHKUMK () = 134 324472
3 2

4. OnpegenuTe aKCTpeMyMbl (yHKUMN () = 4+ 82 -9

5. Haiigute HambonbLLee N HavMeHbLLee 3HauYeHns yHKUMK () = 3 — 924 15 + 1 HaoTpeske
[—2;6]

6. HaiiguTe 3HaYeHWe NPOU3BOLHON PYHKLMM = () B TOUKE o. EC/IN KacaTenbHas K aTON(YHKLMY
npoxoanT yepes TOUKMA( 0;4)u B(—1;5)

7. HaliguTe yrnoBoi KO3PMULMEHT KacaTe/lbHOIN K rpadiky yHKUUM = 2 B TOUKE C
abcumccort o= 4

8. HalignTe yron Hak/IloHa KacaTe/lbHOM K MOJIOXMTeNlbHOMY Harpas/ieHWo ocu abeuuce,
MPOBeAEHHOI K rpadky (yHKumn = 2B Touke = 0,5

9. HailauTe Npoun3BOAHYIO (YHKUMN = 56 — 2/ +4; —

=6 —40—2g.
Konumponvnasa paooma. Ilepeooopaznasn. Onpedenennslit unmezpai.
Bapuanm 1.
1. Bbluncnute nHterpan:
a) [65in 3 ;
6) 3332
1—F3—
2. HaliguTe nnowiaas urypbl, orpaHUYeHHOM IMHNAMM:
a) =4-2% =0;

0) =3cos2;=0,0<<.
4
3. Hangute obwwuii  Bug nepeoobpasHbix  And  dyHkumn:() = (3 — 2)3 -

2cos (5 —).
3

4. CKOpOCTb MPAMOSIMHENHO ABWKYLLEACA TOYKM 3agaHa qopmynoit () =2 —3 +
2. Hanuwwute opmysibl 3aBUCUMOCTU €€ YCKOPEHNSA U KOOPAMHATLI OT BPEMEHM, eC/IN B
Haya/IbHbIA MOMeHT BpemeHu( = 0) KoopanHaTa = —5.

Bapuanm 2.
1. Bbluncnute nHTerpan:
a)[%cos 2;
— 1423 5
=7

2. HariguTe nnowwaapb gurypsbl, orpaHUYeHHOM TIMHUAMMU:

Q) =9-%=0;

0) =4sin3;=0;0< <.

B 3
3. Haingute obwwmi Bug nepsoobpasHbix  And  dyHkumn:() = (5 —3)% +

3sin (2 —).
6



4, CKOpPOCTb NPSIMOMIMHEHO ABWXKYLLENCA TOUKM 3adaHa opmynon() = —2+4 +
3. Hanuwwute hopmMy/ibl 38BUCUMOCTM €€ YCKOPEHUS U KOOPAUHATbI OT BPEMEHW, eCNN B
HayasibHbIi MOMeHT BpeMeHU( = 0) KoopanHaTa = —2.

Pa3nen 5. YpaBHeHus1 M HEpaBeHCTBA.
Konmponwvnaa paboma. lloxazamenvnan gyynxyusa. Ilokazamensvnoie ypasnenus u
Hepagencmaea.
Bapmuanr 1.
1. PewwnTb NOKa3aTe/IbHOE YpaBHEHNE: a)
2t4—3.5=5+1_ 4.2
6)2 - 7V2+5 4 25 7-1= 2. 7-1 4 2. 7V245, -
49

B)3-16 + 281 =5 36;
NE-2v2) + 3 +2V2) =4

2. PelunTb NOKa3aTe/lbHOe HEPABEHCTBO:
)9+ 25<2-15;

2+1

6)(1) 1- > 125;
5

B+ +1)< 1.
3. PewmnTb CCTEMY NOKa3aTe/bHbIX YPaBHEHWIA:

342 =1
a){ 9;
— =7
-3+1=
6){3 27.

22+ +2= 32

Bapuanr 2.
2. PelwumTb NokasaTenbHOe ypaBHeHMe: a)53+1
—4-100=5-80 — 43+,
0)2- 3vV2-1+ 3= 3vV2-1+1 4+ 2 - 3-2;
B)9-4+5:6=4"-09;
N5@2 ++v3) — (2 -vV3) = 4.
2. PelumnTb NokasaTenibHOE HEPaBEHCTBO:
a)9 4-t+5:61<4-97%

2-3
6)(0,2) 2> 5;
B) - +1)< 1
3. Peluntb cructemMy nokasaTenbHbIX YPaBHEHWIA:
2+5-=200
52+ +2 = 125
6){ 3-2+1=1.
9
Konmponwvnas paooma. Jlocapugpmuueckan pynkuyusn. Jlozcapugpmuueckue
ypaeueHus.
Bapuanm Nel

1. Bbluncnute:

4 1
A) log; 81v/36) log, 16v28) log: 64r) logs
4

243
2. PelumnTe ypaBHeHuMe:
A) logz = 46)log64 =6



3. PewwnTe ypaBHeHue:

A) logz(2 — 1) =logz27

B)logo1(2+4 —-20)=0

B)logz(4 + 5) +logs( + 2) =logs(2 + 3)
I logs? — 10 logs= —21

4. PelunTe cUCTEMY YPaBHEHUIA:

{log7( +)=4logs(—)log/(+) =5

log7 3 —log7( —
& g7(Ba12uaHm Ne2

2. BbluncnnTb:

A)

1

4
logs 125v56) logs 81v/38) log: 81r) logs
3 343

2. Pewnte ypaBHeHue:

A) log; = 66) log 125 =3

3. PewwnTe ypaBHeHue:

A)log3(7 —9) =logs
B)loge(?—3+2)=1

B)logi1( + 4) +logi1( —7) =log11(7 —)
M) 2log 2 — 7logs = -3

4. PelunTe CUCTEMY YPaBHEHWIA:

1
2
3
4
[2;3].
2 5
1
2
3
4
5
1
2
3
4
[1;3].

[EEN

log7(+) =4logr(-)
log7( +) = 5log73 —log7(—)

Konmponvnas paboma. Jlocapughmuueckue nepasencmea. /lupgpepenyuposanue
aozapughmuyeckoil u noKazameavHou QyHKyuil.
Bapuanm 1

- Pelwnte ypaBHeHue: log,® — 2logs = 3.
- Peluunte HepaseHcTBO: logi(2 — 5) > —1.
4

- HaliT npom3BogHyt0 PyHKUuMK: a) = 2+14236) = 21In + 3.
- Haitt Hanbonbluee M HaMMeHbLUee 3HaveHWe PYHKLUMM = In — Ha OTpe3ke

- HanuwwnTe ypaBHeHWe KacaTe/lbHOW K rpadky yHKUun = 2,

Bapuanm 2

. Pewmure ypaBHeHune: 4 — In2= 31n.
. Pewnte HepaseHcTBO: logi(2 — 3) < —2.
3

. Havitn nponssogHyto pyHkumn: a) = 3In —26) = 1-4 -3,
. Haitn HanbonbLee 1 HarMeHbLUee 3HaveHne yHKUMM = ~Ha oTpeske [—1; 2].
. HanuwwTe ypaBHeHWe kacaTenbHOW K rpagivky gyHKumn = In(3 + 2).

Bapuanm 3

- Pelwnte ypasHeHue: logs? — 10 logs + 21 = 0.
- PewnTe HepaseHcTBO: logi(2 + 1) > —2.
2

- Ha/itn npon3BoAHY0 (hyHKUMK: @) = In(2 — 2) 6) =3 —2.
- HaiiTn HanmbonbLlee N HaMeHbLLEee 3HaYeHne (yHKUMM =In — Ha OTpe3ke

- HanuwinTe ypaBHeHWe KacaTe/bHOW K rpadmky yHKUum = 2,

Bapuanm 4

. Pewnte ypasHeHue: 5 + In?= —4In.
. Pewnte HepaseHcTBO: log2(2 — 5) < —2.
3



3. Haiitv npomnsBogHyto pyHKumn: a) =3+ 0,56) =3 — 3 1n.
4. HalTv HanbosbLLee 1 HarMeHbLLee 3HaYeHe PYHKUMM = ~Ha oTpeske [—1; 2].
5. HanuwwnTe ypaBHeHVe KacaTe/lbHOM K rpaduky @yHkumn = In(3 + 2).
Konumponvnuaa paboma. Pewwenue ypagnenuii u nepaserncme.
Bapuanm 1.
1. PewwnTb ypaBHeHUSA:
a)(4+)2=(4+)17+ 12);
6) 7cos(2 +1) = 2.
2. PelunTb cuCTEMyY ypaBHEHWIA:
224+ =40,
l3_ -~ 10,

5_
A =25
6){ s '
22— =_1
32.
3. PelwmnTb CUCTEMY HEPABEHCTB:
2-3-18<0,
{ —<0.
1-
4, Tpn KaknX 3HaueHsx ypasHeHre 1 = 1 He UMeeT peLLeHuii?
2+
Bapuanm 2.

1. PewwnTb ypaBHeHUSA:
a) (24 )2=(2+)(55-4);
6) 6sin(3 - 5)= 1.
2. Peluntb cuctemy ypaBHeHWiA:

32+ =35
Ao =30,
2—
3 =27,
6){3 _,
53- 25
3. PelwunTb cnuctemy HepaBeHCTB:
2—- -72<0,
{ —<0.

3 —
4. T1py Kaknx 3Ha4eHNAX ypaBHEHUEe *2 = 1 He UMEET peLLeHuiA?
2—
Pa3nen 6: KomOuHaTopuka, CTaTHCTHKA M TEOPHsI BEPOSITHOCTEH.
Koumponvnan paboma. Cnyuaiinvie coobtmusn u ux 6epoanmHocmu.
Bapuanm 1.
1. Y4eHuK 3a MecsiL, Moy4mnn crefyrone OTMETKM Mo MaTeMaTuKK:
3,4,2,5/4,5,3,4,53,2,4,3,4,3,5.
a) CocTaBbTe CrpynnMpOBaHHbIN PSS 3TUX JaHHbIX.
6) Haiigute 06beM, pasmax, Moay, CpefHee.
B) BbinuwwmnTe Tabnumuy pacrnpegeneHns aHHbIX, yKa3aB KpaTHOCTb U 4acToTy
Ka)K[10/ BapWaHTbl.
r) MocTpoiTe ructorpammy pacnpesieneHns AaHHbIX.
2. B cTonoBoii ectb 4 Buaa 6ynoyek 1 3 snga koe. CKOMbKO CyLLECTBYeT BapuaHTOB
3aBTpaka [/ CTyAeHTa, ec/in 00bI4HO OH MOKYNaeT 0AHYOYN0UKY U O4UH KOode?



3. B Awumke nexar 12 wapnKos, 4Ba 13 KOTOpbIX 6esble. KakoBa BEPOATHOCTb
BbITaWMTbL Hayrag, 6enbiii Wwapuk? OTBET OKPYrAnUTe [0 COTbIX

4. Pewnre ypasHenme: Cx = 21

5. B cnyya/iHOM 3KcriepumeHTe 6pocaloT Tpu  UrpasibHble KocTWu. Haingute
BEPOATHOCTb TOrO, YTO B CyMME BbinafeT 11 0UKoB.
Bapuanm 2.
1. Y4eHuK 3a MecsL, Moy4uns crefyroLne OTMETKY Mo MaTeMaTuKu:
2,3,2,3,4,52,2,3,2,2,3,4,2,5.
a) CocTaBbTe CrpynnUPOBaHHbIVA P 3TUX JaHHbIX.
6) HaingnuTe 06bem,pa3max, Moy, CpeaHee.
B) Bbinuwuute Tabnumuy pacnpefeneHns JaHHbIX, yKa3aB KPaTHOCTb 1 YaCTOTY KaXKOM
BapuaHThbl.
r) MocTpoiTe rmcTorpammy pacnpeieneHns aHHbIX.
2. B rapaepo6e y fieByLUKNeCTb 7 BMAOB 6/1y30K 1 3 BUAa H0O0K. CKOMbKO CyLLEecTByeT
BapuaHTOB BbI6Opa KOCTOMA, eC/IN 06bIYHO OH COCTOMUT M3 B1y3KM U HOOKIN?
3. B Base nexar 15 KOH®ET, NATb U3 KOTOPbIX LLOKOaAHble. KakoBa BEPOATHOCTb
BbITAWMTL Hayraf, LWOKOMaaHY0 KOH(eTy? OTBET OKPYr/iMTe 40 COTbIX
4. PelumTe ypasHeHme: Cosa = 28

5. B cnyva/iHOM 3KcrepumeHTe 6pocaloT Tpu UrpasibHble KocTW. Hangute
BEPOATHOCTb TOr0, YTO B CyMME BbInageT 11 04KoB.
Bapuanm 3.

1. Y4eHuK 3a MecAL, NOYYnN CnefyroLLe OTMETKN No MaTemMaTUKu:

5,4,55,4,55,4,5,3,2,4,2,4,35.

a) CocTaBbTe CrpynnUPOBaHHBbIV pPsj 3TUX AaHHbIX.

6) HaingmTe 06bem, pasmax, Mo4y, CpeaHee.

B) Bbinuwuunte Tabnmuy pacnpefeneHns aHHbIX, yKa3aB KPaTHOCTb 1 YaCcTOTY KaXKOM

BapuaHThbl.

r) MocTpoiiTe ructorpammMy pacnpefeneHns AaHHbIX.

2. B rapaepo6e y ieByLUKNECTb 7 BMAOB 6/1y30K 1 3 BUAa 060K, CKOMbKO CyLLecTBYeT
BapUaHTOB BbI60pa KOCTIOMA, eC/iv 06bIYHO OH COCTOUT M3 B/1y3KN 1 FOOKIN?

3. B Base nexart 15 KOH®ET, NATb N3 KOTOPbIX LWOKoMaaHble. KakoBa BEPOSATHOCTb
BbITAWMTb HAYrafLWoKonagHYt0 KOH(eTy? OTBET OKPYrnTe 4O COTbIX

4. PewunTe ypaBHerme: Crir = 28

5. B cnyya/iHOM 3KCrepumeHTe 6pocatoT Tpu UrpaibHble KOCTW. HaliguTe
BEPOATHOCTb TOr0, YTO B CyMMe BbInageT 11 0YKOB.
Bapuanm 4.
1. Yu4eHuK 3a MecaL, NoNy4un cnefyrowime 0TMETKM No MaTemMaTuKK:
3,3,4,3,4/4,2,4,2,3,4,2,4,5.
a) CocraBbTe CrpynnuMpoBaHHbI PAL 3TUX JaHHbIX.
6) Harignte 06beM, pasmax, MoAy, CpedHee.
B) BbinuwwmnTe Tabnuuy pacnpegeneHns aHHbIX, yKa3aB KpaTHOCTb U 4acToTy
Ka)K[10/ BapyaHThl.
r) MocTpoiTe rucTorpammy pacnpesesieHns AaHHbIX
2. B cTonoBoii ectb 4 Buga 6ynoyek n 3 snga koe. CKoNbKO CyLLEeCTBYeT BapuaHTOB
3aBTpaka A/ CTyAeHTa, ec/im 06bI4HO OH MOKYNaeT 0AHYOYN0UKY U O4UH KOoge?
3. B Awwmke nexar 12 wapmkos, ABa 13 KOTOpbIX 6esble. KakoBa BEPOATHOCTb
BbITaWMTbL Hayrag, 6enblid Lwapuk? OTBET OKPYrnTe 40 COTbIX

n—21 _—
4. PelunTe ypaBHeHuMe: =21

5. B cnyyaliHOM 3KCrMepuMeHTe 6GpOCAalOT TPU WrpanbHble KOCTW. HaiiguTe
BEPOSTHOCTb TOFO, YTO B CyMME BbiNafieT 11 04KOB.



Pa3nen 6: I'eomeTpusi.
Konmponvnasa paboma «Axcuomol cmepeomempuu. Ilapannenvnocmo npampix,
np}moﬁ U njaockocmu)).
Bapuanm 1.

1. OcHoBaHve AD Tpaneuun ABCDnexut B niockoctn o. Yepes Toukn Bu C
npoBefieHbl  NapanfieflbHble MpAMble, Mepecekaloline MNoCKoCTb o B Toykax E un F
COOTBETCTBEHHO.

a) KakoBo B3aMHOe pacrnosnoxeHune npsambIXEFn AB?

6) Yemy paBeH yron mexay npsmbIMMEFu AB, ecnn <B = 150°? OTBeT 060CHYiATe.

2. [laH npoCTpaHCTBEHHbIN YeTblpexyrobHUK ABCD, B koTtopom anaroHanm AC n BD
paBHbl. CepenHbl CTOPOH 3TOr0 YeTbIPeXyrobHVKa COeAVHEHbI MOCef0BaTeNbHO OTPE3KaMM.

a) BbInonHWTe pUCYHOK K 3aa4e.

0) [loKaXKMTe, YTO MOYYEHHbIN YETbIPEXYT O/IbHUK — POMO.

Bapuanm 2.

1. TpeyronsHukn ABCMADC nexar B pasHbIX MJI0CKOCTAX U UMEIOT 00LLYH CTOPOHY
AC. Touka P — cepefimHa ctopoHbl AD, Touka K— cepegnHa DC.

a) KakoBo B3aviMHOe pacnonioxxeHune npsambixPKun AB?

6) Yemy paseH yron mexzay npaMbiMuPKu AB, ecim < B = 40° < B = 80°?

OTBeT 060CHYiATE.

2. [JaH NpoCTpaHCTBEHHbIN YeTblpexyronbHNK ABCD, Mu N — cepefiHbl CTOPOH ABK
BC cooTBeTcTBeHHO, € D, € D,D: =1:2,D: = 1:2.

a) BbInonHWTe pUCYHOK K 3aa4e.

6) [JokaxuTe, 4To YeTbipexyrofibHNK MNEK-Tpaneuus.

Konmponwvnaa paooma «llapanneavnocmos npamvix u njiockocmeil).
Bapuanm 1.

1. Mprmble an bnexar B napannensHbIX NIOCKOCTAX ¥ . MOryT /in 3TV npsMble 6bITb: a)
napannenbHbiMK, 6) CckpewmBarowmmucs? CpaenaiTe PUCYHOK [/1  KaKAOrO  BO3MOXHOIO
cnyyas.

2. Yepe3 Touky O, nexatlyro mexay napanfiesisHbIM1 NAOCKOCTAMW U , MPOBeLEHbI
npamble I m. MNpamas | nepecekaeT NAOCKOCTM K B TOUYKaX 1 ¥ 2 COOTBETCTBEHHO, npamMas m — B
TouKax B1 v B». Haligute agnnHy oTpeska 2B2, ecnv 1B1 = 12cM, B1: B2 =3: 4.

3. W3o6pasute napannenenunes BD1B11D: W NoCTpoilMTe  ero ceyeHwue
NNOCKOCTbIO,MPOX0AALLEN Yepes TOYKM , U, ABNAOLWMNECH CepefuHamun pebep
B,B u DD:.

Bapuanm 2.

1. MNpuMmble an bnexar B nepecekaroLMxcs NA0OCKOCTAX u . MOryT fiv 3Tu npsMble ObITb
: @) napannenbHbIMKU, 6) CKpewmsarowmmmcs? Cpaenainte pUCYHOK A1 KKAOro BO3MOXHOMO
cnyyas.

2. Yepes Touky O, He fnexallyro Mexay napanie/isHbIMU NJI0CKOCTAMU U , MPOBEAEHbI
npamble In m. Mpavas | nepecekaeT NIOCKOCTN U B TOYKAX 1 ¥ 2 COOTBETCTBEHHO, NpsMas m — B
Toukax Biu B2. Hagute gnnHy oTpeska 1B1, ecnu 2B, = 15¢m, B1: B, = 3: 5.

3. WN306pasute TeTpasgp DABC 1 NOCTpoiTe ero ceyeHue Na0CKOCTbIO, NPOXOAsLLeit
yepe3 ToUuKM Mu N, aBnsatoumecs cepeauHamu pebep DC n BC, 1 Touky K, Takyto, 4to €

, =1:3.
Konmponvnaa paooma «IlepnenOukynsapnocms npamuix u nioCKocmeii.
Bapuanm 1.

1. AnaroHanbKy6a paBHa 6 cm. HainguTe:

a) pebpo Kyba;

0) KOCMHYC Yrnia Mexay AvaroHaibio Kyba 1 NiIoCKOCTbH0 OAHOM U3 ero rpaHei.



2. CrtopoHa AB pomba ABCD paBHa a, 0fiMH 13 yrnoB pomba paseH 60°. Uepes
cTopoHy AB npoBsefieHa NIOCKOCTb O Ha pacCTOAHUM OT 2Tom(l/l D.

a) Hangute pacctosiHme oT Toukm C A0 MI0CKOCTM Q.

6) MokaxuTe Ha PUCYHKe NHEVHBIA yron asyrpaHHoro yrna DABM, € .B)

HaiiguTe cMHYC yrna Mexay niocKoCTbio pom6ba v MI0CKOCTLIO 0.

Bapuanm 2.

1. OCHOBaHVie NPAMOYrONLHOIO Mapaifiefienvunesa CAyXut KsafpaT, [uaroHasb
napananenenunesa pasHa 2vV6 cm, aero M3MepeHns 0THocATCS Kak 1:1:2. HainguTe:

a) U3MEepeHuns napannenenunesa;

6) CMHYC yrna MexxayavaroHanbio napaisiesnennnesa v naoCKoCTbH ero 0CHOBaHMS.

2. CtopoHa kBagpata ABCD paBHa a. Yepe3s ctopoHy AD npoBseseHa Na0CKOCTb O Ha
PacCcTOAHUN_oT TOYKHU B.

2

a) Harigute pacctosiHme oT Toukn C [0 MAIOCKOCTK Q.

6) MoKaXxuTe Ha PUCYHKE NINHEVHBINA Yron ABYrpaHHOrO yrna BD, € .

B) Haingute cuHyc yrna MexaynnocKoCTbo KBagpaTa v NI0CKOCTLHO 0.

Konmponwvnas paboma «Muozozpannuxu.
Bapuanm 1.

1. OcHoBaHvieM nupammabl DABC aBnsieTcs npaBubHbIA TpeyronbHNK ABC, cTopoHa
KoToporo paBHa a. Pebpo DA nepneHavkynsapHo K nnockoct ABC, a nnockocte DBC
cocTaBnsieT ¢ nnockocteto ABC yron 30°. Haingute nnowadb 6GOKOBOW MOBEPXHOCTM
nupaMmmzp.

2. OcHoBaHvem npamoro napannenenunesa BD1BiiDisBnsetca pom6 ABCD, CTOpoOHa
KOTOpPOro paBHa a 1 yron paseH 60°. M110CKOCTb D11 COCTAB/SET C NJIOCKOCTbIO OCHOBAHNSA Yrof
60°. Hangute:

a) BbICOTY poMba;

6) BbICOTY Napannenenuneaa;

B) nnoLasb 60KOBOI MOBEPXHOCTM Mapanfienenvnesa;

r) Niowags NoBepxXHOCTU napasnenenunesa.

Bapuanm 2.

1. OcHoBaHveM nupammngbl MABCD aBnsetcs kBagpat ABCD, pebpo MD
nepneHAVKYNApHO K MI0OCKOCTU OCHOBaHuA, D = D = . Hailgute nsowagb MOBEPXHOCTH
nupaMmmpp.

2. OcHoBaHveMm npamoro napannenenunefa BDi1B11D1ABNSeTCA Napannenorpamm
ABCD, cTOpOHbI KOTOPOro paBHbI V22, OCTpbIin yron paseH 45°. BbicoTa napannenenvnega
paBHa MeHbLLIER BbICOTe Napasinenorpammva. Haigure:

a) MEHbLUYHO BbICOTY Napasisiesniorpamma;

6) yron Mexxgy naoCKOCTbI0 B11 NNOCKOCTbIO OCHOBAHWS;B)MOLLA/b

OOKOBOW MOBEPXHOCTY Napasinenenunesa;

r) nnoLwaas NoBepXHOCTM napasienenunesa.

Koumponwvnaa paooma «Iununop, konyc, cghepa u niowiadou ux nosepxnocmeir.
Bapuanm 1.
1. OceBoe ceyeHMe UMNMHAPA — KBajpaT, Nowiab OCHOBaHMS LWINHAPA paBHa
16 cM2. HainguTe nnowaap NosHOW NOBEPXHOCTU LWINHAPA.
2. BbicoTa KOHYyca paBHa 6 CM, yro/ Npu BepLUMHE OCEBOrO CeveHns paseH 120°.
Haiigue:
a) nowasb Ce4YeHNs KoHyca NioCKOCTbH, NPOXOAALLEN Yepes ABe 06pasytoLne, yron
MeX Ay KoTopbiMU paBeH 30°;
6) nnowaab 60KOBOI MOBEPXHOCTM KOHYCA.
3. AvnameTp wapa paseH 2. Yepe3 KoHew, AnameTpa NpoBeAeHa MaoCcKoCTb Noj yriom
45° K Hemy. Haingurte AnmMHY NMHAW NepeceyeHns chepbl 3TON NIOCKOCTbIO.



Bapuanm 2.

1. OceBOE CeyeHMe LUIMHAPa — KBagpaT, AvaroHalb KOTOporo pasHa 4 cM. Haingute
nnowaab NosHOM NOBEPXHOCTU LUIMHAPA.

2. Pagnyc ocHOBaHMsA KOHYca paBeH 6 CM, a 06pasytoLas HaK/IOHeHa K M10CKOCTH
OCHOBaHusa nog yrnom 30°. Hangute:

a) Naowagb Ce4YeHNs KoOHyca NaoCKOCTbH, MPOXOAALLEN Yepes 4Be 06pasytoLne, yron
MeXJy KOTOpbIMU paBeH 60°;

6) nnowaab 60KOBOI NOBEPXHOCTH KOHYCA.

3. OuawmeTp wapa paseH 4. Yepes KoHeL, AmameTpa NpoBeAeHa MI0CKOCTb MOA Yr/iom
30° K Hemy. HaiignTe nnowaab ceveHms Lwapa 3Toi NI0CKOCTbIO.

Konumponwvuaa paboma «Qovemot meny.
Bapuanm 1.

1. Arnodpema rnpaBusIbHOW TPeyrosibHOW NupaMuibl paBHa 4 cM, a ABYrpaHHbIA yron npu
OCHOBaHUW paseH 60°. HalignTe 06bem NpaMusp.

2. B umnuHgp BnmcaHa npusma. OCHOBaHWMEM MPWU3Mbl CAYXUT MPAMOYIOJIbHbIN
TPEYro/ibHWK, KaTeT KOTOPOr0 paBeH 2, a Npuaexawimin yron paseH 60°. [uaroHanb 60nbLUel
OOKOBOI rpaHu MpU3Mbl COCTaBNSET C M/IOCKOCTHIO €e OCHOBaHWs yron 45°. Haligute o6bem
unnuHAapa.

3. OnamveTp wWwapa paBeH BbICOTE KOHyca, O06pasylollas KOTOPOro COCTaB/fAeT C
NNOCKOCTbI0 OCHOBaHWSA yron 60°. HailamTe oTHOLEeHWe 06beMOB KOHYCa U LUapa.

4, O6bEM UMAMHApPa paBeH 96 cM3, NnoLaab ero 0CeBOro ceyeHus — 48 cm2. Hangute
nnowiaap cepbl, ONMCaAHHOM OKOJO LUMANMHAPA.

Bapuanm 2.

1. bokoBoe pe6bpo MPaBU/IbHON TPEYro/bHOV MUpamubl PaBHO 6 CM W COCTaBASET C
MM0CKOCTbHO OCHOBaHWS yron 60°. Haiianute 06bemM Nupamiugbl.

2. B koHyc BnucaHa nupamuaa. OCHOBaHWMEM MMPamMWibl CYXXWUT NPAMOYTO/bHbINA
TPEYronbHNK, KaTeT KOTOPOro paBeH 2, a npunexawmii yron paseH 30°. BokoBas rpaHb
npamngbl, NPOXoAALLas Yepes JaHHbIA KaTeT, COCTAB/SAET C MOCKOCTbI0 OCHOBAHWS Yron 45°.
HaliguTte 06beM KOHyca.

3.B KOHYC, O0CEBOE CeYEHNE KOTOPOro ecCtb I'IpaBVU'IbeIVI TPEYronbHUK, BIMCaH LUap.
HaliuTe oTHOLLUEHWe NAoLaaM cihepbl K NaoLLaan 60KoBoii MOBEPXHOCTY KOHYCA.

4. [mameTp Llapa paBeH BbICOTE LMIMHAPA, OCEBOE CeYeHMe KOTOPOro ecTb KBajpar.
HaliuTe oTHOLLEHVe 06BEMOB LLIAPa W LMHAPA.

Koumpononaa paboma «Koopounamul mouku u Koopounamaul 6eKmopa 6
npocmpancmee.
Bapuanm 1.

Haligute KoopamMHaThbl BeKTgpa__B ecn A(5, -1, 3), B(2, -2, 4).
2. OaHbl BekTOpbl {3;1; —2}u { 1;4; —3}. Haiigute |2 —T .
3. M306pasuTe cuctemy KoopauHaT z W nocTtporTe Touky A(1; -2; -4). Hangute

pacCToAaHuA OT 3TOM TOUKM [0 KOOPAMHATHbLIX NMOCKOCTEN.
Bapuanm 2.

1.HarigmTe KoopauHaThbI BEKTO_pa—_D ecrm C(6; 3; -2), D(2; 4; -5).

2. [laHbl BeKTOpbI{5; —1; 2} u {3; 2; —4}. Haiigute T — 2T .

3. M3obpasnte cucTemy KoopAauHaT z M nocTpouTte Touky B(-2; -3; 4). Hanigute
PacCTOAAHMA OT 3TON TOUKM [0 KOOPAUHATHbLIX MIOCKOCTENA.

Konumponvnas paboma « Yzon mescoy 6ekmopamu, npamblMu u nj10CKOCHAMUY.
Bapuanm 1.



1. BbluncnnTe cKanspHoe NpousBefeHne BEKTOPOB 1, ecin™ = +2 —, =

T
|

Tl = 2'“ = 3'( ) = 60°,=_]_=; .

2. [aH ky6 BD1B11D1. Haiigute yron mexay npsimbiMn D1y B, rae —
cepeavHa pebpa DD1.

3. 3agava 518 (a).

Bapuanm 2. B S
1. BbluncnnTe cKanspHoe MpousBefgHNe BEKTOPOB™ W, ecin™ =2 — +, =
-_— _ 2_,
T=3 =20=60°"L "
]
2. [aH ky6 BD1B11D1. Haiignte yron Mexay npsmbIMu v D1.
3. 3agava 518 (6).
5.2 Kommiaekr MaTE€pHUaJJ0B IJIfl MIPOBEACHUSA TECTOBOI'0 KOHTPOJIHA
IIpumepHBbIii IepeYeHb TECTOBBIX 3aJaHU I
Tema «OCHOBBI TPUTOHOMETPH I
Bapuant Ne 1
) 2 .2 1
1. Bbumcrute SIN“X + 4 €COS™ X, npu Sin° X = =
1 2 2
) 5 2) il 3 - 2)
2 2 12 T 2
2. Bolumcnute 3( €O 200 COso — Sin 200 sina ) - €OS 3o, mpu o= .
3 2 6
1) = 13
2 -5
5 ) ) 3) 0 4)
3. YKaXuTe MHOXeCTBO 3HaUeHW hyHKLmM Y = Sin 2X + 5.
1) [1; 6] 2) [0; 5] 3) [4; 6] 4y [-5; 5]
4. Tpadmk Kakoin hyHKLMM N306paKeH Ha PUCYHKe? A
1) y= 1 sin X
y= 2 1
2) 2 COS X - X
3) y=cos2x VLN A /L]
4) y=2sinx
5. . HailguTe 3HaYeHme BbIpaXXeHMS
4eos(m + o) +lsin 3(— o, ecm o= Tm.
2 2
1) -45 2) 35 3) 45 4) -35

6. HaiiguTte 3HaueHMe BbIpaXKeHUs 1 + \[ZCOSOL, e Sinaz%, o€ ’_900; 270° —‘

2 2 L ]



1
2

7. Bbluncnute 4 + COS o + tg 20(, ecnm CoS o=

Bapuant Ne 2

1. Ynpoctute BbipakeHne 9 + 5 sin 20 -5¢c0s’ .

1) 14 2) 5 3) 9+5cos2a 4) 9-5co0s2a

2. Bblumcnute €0S 3y cos 4y +sin 3y sin 4y—-4 npucos y =1
1) -5 2) -3 3) -4 4 -2

YKaXUTE MHOXECTBO 3HaUYeHUI (yHKLMK Y = Sin 2X + 3.

A
4. pauK Kakoh (YHKUMM M306paKeH Ha )
pUCYHKe?
1) y=-sinx N - <
2) Yy =CO0SX — 7T\ 0 7 }
3) y=sinx T T T 1T T T 1 T 717
4) y=— COSX
7 - 5. Hanpgnte 53ﬁ 3HauyeHue BbIpaXKEHUA
sin(2n +a ) —cos2Y/ +o ,ecm a= .
2 c 6
y =2 ) 2 3 2 4y 2
4 4 4 2

6. HaliguTe  3HaueHMe  BblpaxeHus — 1— /?Sina, ecnm  coso= %

ae fLo"; 180° | !

7. Bolumcnute 2 €OS 2 o + 2sin 2a - 3,ecm cos o= 0,5.
Bapuant Ne 3

1. Bbiumucnute 3 COS2 X + 4 sin 2 X =1, ecnm Sin 2 X =1.
1) 2 2) 1 3) 3 4) 4

2. BblumcnTe Sin X Sin 2X — €0S X €0S 2X —sin 3X , npu X = I
3
1) 0 2) 1 3) -1 4H -2
3. YKaXnTe MHOXeCTBO 3HaueHui dyHkumn Y = Sin 0,5x — 5.
y [-6-4] 2 [05; 5] 3) [4; 6] 49 [-5; 5]



4. MpadmK Kakoii  (DYHKUMM M306paXKeH Ha 4
pUCYHKe?
1)  y=- 2c0s X 1
2) y=- 2sinX >
) y=Lcosx “LINOL YA TN X
2
4) y=sin2x
& Hai 3HaueHue BbIPXKEHMS
. anTe
3008}311 — gﬂ:ﬂ + co3 -—a ’fecnm x}Q 2
5 2 2
16 _16 14 _14
1) == 2 = 3) = 4 =
) 5 ) 5 ) S ) 5

6. Haignte  3HayeHMe  BblpaXXeHUA igfcow, ecnm 5
5 sino. = 3- /—9 "

ael90% 270° 1.
L ]
2 . 2 . 2
7. Bolumcnute 1+ tg "o — 4 sin "o, ecam Sin “a= 0,5.
Bapuanr Ne 4

1. HaiiguTe 3HaueHne BbipakeHus 6 sin? x — 4, ecnmn cos? X = 0,75.

1) 55 2) -25 3) 65 4 1,25
2. Bbluncnure 4 sin2 X -COS2 X +5, ecm sin 2X = 1 .
3
2 2 4
1) 46 2) S 3 O 4 S
9 3 9 9
3. YKaXKnTe MHOXXECTBO 3HAUeHWI yHKLMKN Y = 2 — COSSX .
) [-5: 2] 2 [1:3] 3 [0; 2] 5 [2; 5]
yl\
RS 7
Z R N R

4. 'pathnK Kakoi DyHKLMM N3006paXKeH Ha PUCYHKE?



1) y=— COSX
2) Yy=CO0SX
3) y=sinx
4) y=—sinx

5. HaiiguTe 3HaueHme BbIpaKeHNs §Sin( 21+ a)) —sin(3t + o) , ecm a=E.
4 4

y L2 2) —vi S ) —%é

6. HaliguTe  3HauyeHWe  BbIPKEHUS 1 sina, ecnu 3
coso = — 4 |—,
\,_Z \/ 13

ael180% 360° |
L ]

7. Bblumcnute 3 tg 20+ V5192 0042, ecnm tg o =— /5 .

OTBETHI
Bapuant/f ) 5 | 5| 4 1 5| g 7
3aJJaHUusA
1 4133 2] 2] <05 75
> 412233 -1 | -25
3 3 21| 1] 4] <02 0
4 > 1 [ 2] 4] 1| -2 | 195

Paspnen «I'eomerpus»
1. CKONbKO NPAMBIX MOXHO MPOBECTU Yepe3 O4HY TOUKY NpPOCTpaHCcTBa?
1) HnogHoli. 2) OgHy. 3) [iBe . 4) BeCKOHEYHO MHOTO.

2. CKONbKO NMIOCKOCTEN MOXHO NPOBECTY Yepe3 0f4HY TOUKY NPOCTpaHCTBa?
1) HnogHoi. 2) OaHy. 3) [Be. 4) BeCKOHEYHO MHOTO.

3. CKONbKO NpsIMbIX MOXHO MPOBECTM Yepes3 ABe TOUKU NPOCTpaHCTBa?
1) Hu ogHoia. 2) OaHy. 3) Age. 4) beCKOHeYHO MHOrO.

4. CKO/bKO NMIOCKOCTEN MOXHO MPOBECTU Yepe3 B TOUKM NPOCTPaHCTBa?
1) Hu ogHoit. 2) OaHy. 3) Age. 4) beCKOHeYHO MHOro.

5. CKONbKO MpsMbIX MOXHO MPOBECTY Yepe3 pasINyHbIe Napbl U3 TPeX TOYeK
MPOCTPAHCTBA, He NPUHAANEXALLMX OAHON NPSAMOIA?
1) HnogHoi. 2) Tpw. 3) LLecTb. 4) BECKOHEYHO MHOTO.

6. CKO/bKO NIOCKOCTE MOXHO MPOBECTM Yepe3 TPY TOUKM MPOCTPaHCTBa, He
npuHagnexatime ogHoM NPsSMOIA?
1) HuopgHoit. 2) OaHy. 3) Tpwu. 4) BECKOHEYHO MHOTO.

7. CKONMbKO MNJIOCKOCTEN MOXHO MNPOBECTM Yepe3 TPWM TOYKM MPOCTPAHCTBA,
npuHagnexatime oHoM NPsSIMOIA?



1) HnogHoit. 2) OpgHy. 3) Tpu. 4) BECKOHEYHO MHOTO.

8. CKO/bKO 06LLMX TOUYEK MMEIOT [iBe MepeceKaroLLecs naockocTn?
1) OpgHy. 2) Age. 3) Tpu. 4) BeCKOHEYHO MHOTO.

9. B KaKoMm c/iyyae LieHTpbl TPEX LLapOoB NPUHaA/IeXar O4HOM NI0OCKOCTA?
) Pagvycel Wapos cOBNajatoT.

) LIeHTpbI LIapoB NpuHagiexar 04HOM NpAMOiA.

) Becerga.

) Hukorpga.

10. CKO/IbKO M/I0CKOCTEN MOXHO NPOBECTM Yepe3 TPy BEPLUMHbLI Ky6a?

1) OgHy. 2) Tpu. 3) LLecTsb. 4) BeCKOHeYHO MHOTO.

1
2
3
4

11. Kakoe Havb0sbLIee YACI0 NPAMbIX MOXHO MPOBECTU Yepe3 pas/ivyHble napsbl
YeTbIpeX TOYEK MpocTpaHcTea?
1) Yetblipe. 2) MNaTb. 3) LLecTb. 4) Bocems.
12. Kakoe HambosbLLlee YyuCio MPsAMbIX MOXHO MPOBECTW Yepe3 pas3/inyHble napbl U3
NATU TOYEK NPoCTpaHCTBa?
1) 5. 2) 10. 3) 15. 4) 25.
13. Haingute umicno gvaroHanein npsimMoyrosibHOro napannenenunea.
1)2.2)4.3)6. 4)8.
14. Haingute yncno guaroHanein 6-yronbHon npusmbl.
1)6.2)12.3)9. 4) 18.
15. Kakoit MHOroyronbHUK NIeXXWUT B OCHOBaHMM NUpaMuabl, UmetoLleli 12 pebep?
1) TpeyronbHUK.
2) YeTbIpexyronbHUK.
3) LLlecTnyronbHuK.
4) [BeHaauaTUyrosibHuK.
16. Kakoil MHOroyronbH1UK NeXXUT B OCHOBaHMUM NPU3Mbl, NMeoLLE 36 pebep?
1) LecTnyronbHuK.
2) [eBATUYroNIbHUK.
3) [ABeHaauatTuyroibHUK.
4) TpnauaTULWecTnyronbHNK.
17. Mpun3ma nveeT 18 BepLumnH. Kakoin MHOTOYronbHUK NEXUT B €e 0CHOBaHUN?
1) TpeyronbHUK.
2) LLlecTnyronbHuK.
3) [AeBATUYroNbHUK.
4) BoceMHauaTUYyrofibHUK.
18. Mupammnpaa nmeet 10 BepwnH. Kakoil MHOroyronbHUK NEXNT B e 0CHOBaHNKN?
) MATUYroNbHUK.
) LLIeCTnyronbHuK.
) BOCbMUYTO/bHUK.
) [eBATNYTO/IbHUK.
9. Mpwuama nmeet 18 anaroHaneit. OnpeaennTe ee BUA.
) TpeyronbHas.
) LLlecTnyronbHas.
) [eBATnyrosbHas.
) BocemMHaguatnyrosibHas.
20. CKo/bKO AvaroHaneit UMeeT 7-yrosibHast nupammnaa?
1) Hn ogHoi. 2) 6. 3) 7. 4) 14.

1
2
3
4
1

1
2
3
4

OTBeTnI
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5.3 KoMIuUIeKT MaTepHuaJioB 115 IPOBe/leH!s MPAKTUYECKUX 3aHATHI
IlepedyeHb YCTHBIX BOIIPOCOB 10 TEMaM:

IIpumepHBbIii IepeYyeHb BONPOCOB M 3aIaHUI VI OATOTOBKH K ONPOCAM U

NMPAKTHYECKUM 3aHATHIM

Pa3nen 1. Aareopa

Tema Pa3zBuTne noHATHH 0 YHCJIE

AprMETUYECKIME AENCTBUA HAL YMCIAMU.

YurcnoBble MHOXXECTBA. IEl,eVICTBl/ITeI'IbHI:aIe yncna.

HaXO)K,quMe I'Ipl/I6J'IVI)KeHHbIX 3HAYEHWIA BENUYMH U I'IOI'pEUJHOCTEI‘/JI BblUMCNEHWUIA.

AOCONIOTHAsA N OTHOCUTENbHASA MorpewwHoCTI.

Cnoco6sbl CpaBHEHUA YNCOBbIX Bblpa)KeHVIﬁ.

o0

Tema Crenenu u KOpHH
1. KopHu n cteneHn. KopeHb cTeneHn n>1 1 ero CBOMCTBA.
2. TpeobpaszoBaHue BbIpOKEHWIA, COAEPXKaLLMX pagnKabl.
3. CreneHb C paumoHasibHbIM NoKasaTeneM 1 eé CBOMCTBa.
4. TIOHATVE O CTENEHW C AeNCTBUTENbHBIM NoKa3aTtesiemM. CBOWCTBA CTEMNEHN C
[EeNCTBUTE/IbHBIM MOKa3aTesiem.



BbluncneHvie 1 cpaBHeHME KOPHENA.
BbINo/HeHWe pacyeToB C paguKaiamu.
Norapudm ymcna. OCHOBHOE I0rapnuMmnYecKoe TOXAECTBO.
Jlorapvm npor3BeaeHns, YaCTHOTO, CTEMEHMW.
9. Tepexop K HOBOMYOCHOBAHNIO norapmqoma
10. MNpeo6pa3oBaHNA NPOCTENLLMX BbIPXKEHWIA, BKNHOYAIOLLMX apuiMeTUYeCKne
ornepauuu, onepauuv BO3BeAeHNA B CTEMEHb 1 I0rapuMnpoBaHus.

N O

Pa3nen 2 OcHOBBI TPUTOHOMETPHH
Tema OCHOBBI TPUTOHOMETPHH
OCHOBbI TPMrOHOMETPUK. Yncnosas OKPY>KHOCTb.
YuncnoBas OKPY>KHOCTb Ha KOOPAMHATHOW MI0CKOCTW.
CWHYC, KOCVHYC, TaHTeHC, KOTaHreHC NMPOV3BO/IbHOMO Yria.
OCHOBHbIe TPUrOHOMETPUYECKINE TOXK/ECTBA.
PaavaHHasa mepa yrna.
TpUroHOMeTprYecKme POopMysibl JBONHOIO Yria U NOJIOBUHHOIO Yria.
TpuroHomeTpuyeckre GopmMysbl NpeobpazoBaHNs CyMMbl TPUTOHOMETPUYECKNX
(*)yHKLI,I/II/I B NMPOU3BEAEHNE 1 NPOU3BELEHNS B CYMMY.
8.  O6Lwwme opmysbl 415 PeLLeHNS NPOCTEALLINX TPUTOHOMETPUYECKUIA YPaBHEHWIA.
9. ®dopmynbl AN pelleHns  NPOCTEMLMX  TPUTOHOMETPUYECKUX  YpaBHEHWIA
(4acTHble cnyyan).
10. MeTofp! peLLeHns TPUrOHOMETPUYECKMX YPaBHEHWIA.

‘NoupwNE

Pa3znea 3. @yHkuuu, UX CBOMCTBA U rpaduKu
Tema OyHkuuu u rpapuku

1.  ®yHKummn. O6nacTb ONpeaeneHns N MHOXECTBO 3HaYeHWI. IpadmK QyHKLMN.

2. CaolicTBa (hyHKLMIA.

3. TMpomexyTKu Bo3pacTaHus 1 yObIBaHUSA, HaMbO/bLIEE U HAVIMEHbLLEE 3HAYEHNS,
TOUKW 3KCTPeMyMa. BbINyKI0CTb PyHKLMN.

4.  Tpumepbl (yHKLMOHaIbHLIX 3aBUCMMOCTEN B peaibHbIX NpoLeccax v ABNEHUAX.

5. TNpeo6paszoBaHus rpathMKoB: NapaesbHbIi nepeHoc.

6.  TNpeobpazoBaHUs rpathKoB: CUMMETPUA OTHOCUTE/IbHO OCeli 1 CUMMETPUA
Havana KoopauHaT, NpsaMon y=x.

7. TNpeo6pazoBaHus rpatnKoB: PacTsHKeHVE U CKaTne BAO/b OCEN KOOPAMHAT.

8.  O6patHas hyHKums. O6nacTb onpeaeneHns n o6nactb. 'padmk o6paTHoOi
hyHKL MK,

9.  BepTuKa/ibHbIE N TOPU3OHTAIbHbIE ACUMMTOTbI FPagnKoB. I"padmkn Jpo6bHO-
NNHENHbIX (YHKLMWA,

10. TpuroHomeTpuyeckme PYHKUUN Yy = Sin X, Y = COS X, UX CBOWCTBA N rpatnku;
nepuoANYHOCTb, OCHOBHOM Nepuos.

11. TpuroHomeTpuyeckne yHKUMM y = tg X, Y = Ctg X, UX CBOICTBA U rpaduKum,;
NnepuoANYHOCTb, OCHOBHOM Nepuos.

12. Tpeobpa3oBaHUs rparKoB TPMIOHOMETPUYECKUX (DYHKLIIA.

Pa3gen 3. Hauaja MmaTeMaTH4ecKOro aHAJIn3a
Tema. Havajna MmaTeMaTH4eCKOr0 aHAJIN3a
1. ToHatTMe o0 npefene nocnegoBaTensHocTU.  CyllecTBOBaHMe — nipefena
MOHOTOHHOW OrpaHWYEeHHOW NOCneaoBaTeNIbHOCTU. [IMHA OKPY)KHOCTM M Nowadb Kpyra Kak
npeaensl ﬂOCﬂep,OBaTeﬂbHOCTeﬁ.
2.  BbeckoHe4yHO ybblBatOLLAaA FEOMETPMYECKas Nporpeccus n eé cymma. Teopembl O
npepenax ﬂOCﬂe,qOBaTeﬂbHOCTEIz.



3. TloHATMe 0 HenpepbIBHOCTU (PYHKUMKN. OCHOBHbIE TEOPEMbI O HEMpPepPbIBHbLIX
(hYHKLMSAX.

4.  TIoHATME 0 NPOM3BOAHOM (PYHKLMK, (PU3NYECKNIA N TEOMETPUYECKMNIA CMbIC/
MPOU3BOAHOMN.

5. [Mpoun3BoAHbIE OCHOBHbIX 3/1eMEHTapHbIX (DYHKLWIA.

6.  pom3BoAHbIE CyMMbI, PA3HOCTU, MPOV3BEAEHNS Y YACTHOTO.

7. YpaBHeHVe KacaTte/lbHOW K rpadmKydyHKLN.

8.  TNpumeHeHVe NPOM3BOAHOMN K UCCef0BaHNIO (DYHKLMIA U NOCTPOEHUIO rpatnKoB.
9.  TNpoun3BOLHble 06PATHON PYHKLMIA U KOMMO3NLMW AaHHOW PYHKLMW C NIMHEAHOM.

10. lMpvMeHeHVe NPON3BOLHON AJ1 HAXOXAEHUA HAUBO/bLUNX N HAUMEHBLLINX
3HAYEHWIA BETMYUMH.

11.  AuddepeHumpoBaHme NoKasaTeIbHOW ¥ N0rapuMUUeckoi yHKLWIA..

12. [eOMETPUYECKUIA CMbICN NPOM3BOAHOMN. padnyueckas nnntocTpauns. YpasHeHne
KacaTe/lbHOM K rpatnky QyHKUNW,

13. Heobxoaumoe 1 focTaTouHOe ycioBme Bo3pacTtaHus (yobiBaHUs). Heobxoanmoe
1 LOCTATOYHOE YC/I0BME MakcMyma (MUHUMYMA) (YHKLNN.

14. HaxoxpaeHve Hau60/bLLIEro N HaMMEHbLLIETO 3HaYeHNI (DYHKLIMM Ha OTPE3KE.

15. Tlpumepbl MCMOMb30BaHWS  MPOM3BOAHON ANA  PELUeHUs MNPUKNAAHbIX ©
COLMa/IbHO-3KOHOMUWYECKMX 3aa4.

Tema. UHTErpas U ero npuMeHeHue
1.  WHTerpan v nepsoobpasHas.
2.  Teopema HbtoTOHa—/lelibHMLA.
3. TMpwmeHeHWe NHTerpana K BbIYACTEHNIO (PU3NYECKMX BENMNYMH W NOLLaEN.
4.  Tlnowaab KPUBOMMHEHON Tpaneyuu.

Pa3znen 4. YpaBHeHUs1 M1 HEpaBEeHCTBA.
Tema. YpaBHeHUs1 M HEpaBeHCTBA
1.  PaBHOCWNBLHOCTb YpaBHEHWUIA, HEPABEHCTB, CUCTEM.
2. PelueHue nokasatesibHbIX YpaBHEHWIA 1 HEPABEHCTB.
3. PelueHue norapuMmYecknx ypaBHeHWA N HEPaBEHCTB.
4.  PelueHue VppauoHabHbIX YpaBHEHWIA.
5. MeTtogbl pelweHns pauroHasIbHbIX, MOKa3aTe/lbHbIX, /OrapuMMUYEcKUX W«
TPUTOHOMETPUYECKUX YPaBHEHWIA N HEPABEHCTB.
6.  PeLueHWe NpOCTEMLLNX CUCTEM YPaBHEHWI C JBYMS HEW3BECTHLIMU.
7. OCHOBHbIE MPVEMbI PELLEHNS CUCTEM YPaBHEHWIA.
8. MeToA HTepBasIOB.
9.  PelleHue cUCTeM HEPABEHCTB C OAHOIN NepemMeHHONA.
10. K/cnonb3oBaHMe CBOWCTB U rpaMKoB (DYHKLMIA MNP peLleHnn YpaBHEHNIA 1
HepaBeHCTB.
11. WN306paxeHne Ha KOOPAMHATHOW NIOCKOCTN MHOXECTBA PELLEHWNIA YpaBHEHWIA 1
HepaBeHCTB C ABYMS NMEePeMeHHbIMU 1 UX CUCTEM.
12. TlpuMeHeHWe MaTeMaTUYeCKUX MeTOLOB A5 PeLleHns 3a4ay U3 pas/inyHbIX
obnacTeit HayKn 1 NpaKTUKWN.
13.  NHTepnpeTayms pesynbraTa, YUYET peaslbHbIX OrpaHNYeHNIA.

Paznen 5. Kom0nnaropuka, craTuCTHKA U Teopusi BeposiTHocTeii Tema.
Kom0unnaropuka
1.  Co0bITKe, BEPOATHOCTb COObITHS.
2. CnoxkeHue M YMHOXEHVE BEPOATHOCTEIA.
3. TlooyepéaHbI N OAHOBPEMEHHDI BbIGOP HECKO/IbKUX 3/1EMEHTOB 13 KOHEYHOTO
MHOXeCTBa.



4.  @opMmy/bl YMCna NepecTaHOBOK, COYETaHWI, pa3MeLLEHWIA.

5. Knaccuueckoe onpegeneHme BepOSTHOCTU CNyYaiHOro cobbiTns. BeposTHOCTb
CYMMbl HECOBMECTHbIX COObITU.

6.  PelueHne KOMOMHATOPHbLIX 3a4au4.

7. ®opmynbl Yncna nepecTaHOBOK, COYETAHWNIA, pasMeLLEHNIA.

8.  ®dopmyna buHoMa HbloToHA.

9.  TpeyronbHuK Mackans.

10. CsoiicTBa GHOMMANBHbBIX KOI(P(PULMEHTOB.

Tema DJ1eMeHTHI TEOpUHU BepOﬂTHOCTeﬁ M MaTeMATHYeCKOH CTaTUCTUKH

1.  3nemeHTapHbIe 1 CMIOXHbIE COObITUA. CnyyaiiHble COBbITUA U UX BEPOATHOCTU

2. PaccmoTpeHwe ciiyqaeB 1 BEPOSTHOCTb CYMMbl HECOBMECTHbIX COObITUA,
BEPOATHOCTb MPOTMBOMO/IOXHOIO COObITUSA.

3. TloHATKE O HE3aBMUCUMOCTM COBbITUIA. BEPOATHOCTL U CTATUCTMYECKAsA YacToTa
HacTyrnneHns cobbITUA.

4.  TabnuyHoe n rpadmyeckoe npeacTaBieHne JaHHbIX.

5. Uucnosble XapaKTEPUCTUKN PAAOB AaHHbBIX.

6.  PelueHune npakTUYeCKMX 3a4a4 C MPUMEHEHNEM BEPOATHOCTHbIX METOLOB.

Paznen 6. 'eomerpus
Tema IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

1.  OCHOBHbIE NOHATUA CTEPeoMeTPUK. MpsaAMbIe U NAIOCKOCTU B MPOCTPaHCTBE.

2. AKCMOMbI CTepeoMeTpuKn. HekoTopble CNeAcTBUA U3 aKCUOM.

3. PeleHue 3aa4 Ha NPYMeEHEHME aKCMOM CTEPEOMETPUM U UX CIELCTBUIA.

4.  [lepecekarowmecs, napannienbHble NpsMbIe B MpocTpaHcTBe. [MapannenbHOCTb
TPEX NPSAMBIX.

5. MapannensHOCTb NPSMOI 1 MIOCKOCTU. MpU3HaKKM 1 CBOWCTBA.
PeLueHve 3aa4 Ha NapainenbHOCTb NPAMON U NIOCKOCTY.
CKpelluBatoLLnecsa npsmble.
YTnbl ¢ cCOHaNpas/feHHbIMY CTOPOHaMW. YTOJ MEXAY NPAMbIMUY B NMPOCTPaHCTBE.
. MapannensHOCTb NIOCKOCTEN, MPU3HAKM 1 CBOICTBA.

10. Tetpasgp. MNapannenenunes.

11. CeyeHust MHOrorpaHHMKOB. MOCTPOEHNE CEYEHNIA.

12. TlapannensHoe NpoeKTUpoBaHue.

13.  epneHAVKYNAPHOCTb NpsAMbIX. MepneHANKYNSPHOCTb NPSIMOWA U NAOCKOCTH,
NPW3HaKN 1 CBOWCTBA.

14.  TlepneHAVKYNAap 1N HAKNOHHasA. PacCcTosiHWE OT TOYKM [0 NI0CKOCTK, OT NPAMOM
[l0 N/IOCKOCTU, MeXXaynapanienbHbIMU NIOCKOCTAMU, MEXAY CKPeLLMBaloLLUMNCA NPAMbIMA.

15. Teopemao Tpex nepreHANKynspax.

16.  Yronmexay npsimoi 1 nnocKocCTbHO.

6
7.
8.
9

Tema. MHOrOrpaHHMKH U KpyIJble TeJa

1.  [AByrpaHHbli1 yron. JINHelHbIin yron ABYrpaHHOro yrna.

2. [MepneHAnKyNspHOCTL MIOCKOCTEN, MPU3HaKM U CBOWCTBA.

3. TMpamoyronbHbIin Napannenenuneq. Kyo.

4.  OpToroHasbHOe NpoeKTUpoBaHue. MnoLwaab OpPTOroHaIbHON NPOEKLUN
MHOTOYrobHUKa.

5. TMoHATMe MHOrorpaHHMKa. BepLumHebl, pebpa, rpaHyn MHOrorpaHHuKa. PasesepTka.

6. MHororpaHHble yribl. Bbinyknble MHOrOrpaHHUKK. Teopema Jitnepa.

7. Tpwu3ma, ee ocHOBaHUS, 6OKOBbIE pebpa, BbiCOTa, 60KOBas MOBEPXHOCTb.

8.  [lMpAmasn n HaknoHHas npusma. lNpasnibHas npusma.



9. Tupamnga, ee ocHoBaHMe, 6OKOBbIe pebpa, BbiCOTa, 60KOBas NOBEPXHOCTb.
lNpaBunbHas nupamnga. TpeyronbHas nupamuaa.
10.  YceyeHHas nupaMuaa.

11. CvmMMeTpuA B NpocTpaHcTBe. NpeacTasneHne 0 NpaBubHbIX MHOTOrpaHHUKaXx.

12.  LleHTpasnbHOE NpoeKTupoBaHue. 1306paxeHre NPOCTPaHCTBEHHBIX (UTYp.

Tema KoopauHaThl H BEKTOPHI

1. BekTopbl. [1pamMoyronbHasa cuctema KoopanHaT B MPOCTPaHCTBE.

2. [leKapToBbl KOOPAWHATLI B NPOCTPAHCTBE.

3. KoopauHaTbl BeKTopa. CBA3b MeXay KoopauHaTamy TOYKM 1 BEKTOpA.

4.  CoHanpaBs/ieHHble, MPOTUBOMO/IOXKHO HaMpPaB/IEHHbIEBEKTOPI.
[MpoTNBONOM0XHbIE BEKTOPBI.

5.  PaBeHCTBO BEKTOPOB.

6.  Mogaynb BekTOpa.

7. PacctosHue mexay Toukamu. KoopavHaTa cepefiHbl OTpe3Ka.

5.4 KoMIIeKT MaTepHaioB 1Sl IPOMEKYTOUHON ATTeCTALMH 1O pe3yabTaTaM
OCBOCHHUSA NUCHHUIIJINHBI
3afaHus 419 NPOMEXYTOUHOI aTTecTauum
«Anrebpa»

1. MarasuH 3akynaeT LBETOYHble FOpPLUKM MO ONTOBOW LeHe 120 py6neit 3a LITYKY W
npojaeT ¢ HaueHKoin 20%. Kakoe Hanb6osibLlee YNACO TakUX FOPLUKOB MOXHO KYNWTb B 3TOM

marasuHe Ha 1000 py6nein?

2. 3agayy Nel npaBunbHO pewinin 18 810 yenoBek, UYTO COCTaBNAET 57% BbIMYCKHUKOB

ropoga. CKO/bKO BCEro BbIMYCKHVKOB B 3TOM ropoje?

3. Ha cuety MawwnHoro mobunbHoro tenedoHa 6b110 53 pybns, a nocne pasrosopa ¢ JIeHo
ocTanock 8 pybneid. CKOMbKO MUHYT LJIMNICA pa3roBop ¢ JIeHOW, ecim ofHa MUHYTa pas3roBopa

cTomuT 2 pybnsa 50 Koneek?

4. Ha guarpamme nokasaHa cpefHemecsyHas TemnepaTtypa Bo3fyxa B MUHCKe 3a Kaxgpblii
mecay, 2003 roga. Mo ropusoHTa/IM yKasbiBatOTCA MecAubl, N0 BepTUKa/IM — Temnepartypa B
rpagycax Llenbcusi. Kakoii n3 netHmx mecsues 2003 roga B cpefHeM 6bin camMbiM X0N0AHbIM? B

OTBETE YKXKUTE CPeAHIO TemnepaTypy B aTOM Mecsille, B rpagycax Llenbcus.
24 ‘
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5. Ha pUCYHKe XMPHbIMM TOUKaMM NOKa3aHo

4
CYTOYHOE KO/IMYECTBO OCaaKOB, BbiMafaBLUMX B | / \ /




KasaHn ¢ 3 no 15 despans 1909 roga. o ropusoHTann ykasblBalOTCA uyucfia Mecsua, no
BEPTMKAIN — KO/NYECTBO OCAZKOB, BbIMaBLUMX B COOTBETCTBYIOLLMIA [eHb, B MUIIMMETpPaX.
[ns HarngagHOCTU XXMPHbIE TOUKWU Ha PUCYHKe COeAUHEHbI NIMHWER. Onpefennte Mo pUCYHKY,
CKO/IbKO [Hel 13 JaHHOr0 nepvoja BbiNagano ot 3 O 7 MUIJIMMETPOB 0CALKOB.

6. Ha pucyHKe nokasaH rpatuk ABVDKeHUs aBTomMobuns no mapupyTy. Ha ocu abeymce
OTKNagpiBaeTcs BpeMs (B yacax), Ha OCUM OpAMHAT — MNPOMAEHHbIN MNyTb (B KWIOMETPax).
HaiiguTe cpeiHIO CKOPOCTb ABUXEHWS aBTOMOOWS Ha JaHHOM MapLupyTe. OTBET JaiTe B KM/U.

]

80
70

60

Paccroanne, KLDMETPb

0 == -
0 0, 1.0 1.5 2.0 Bpewms, gacul

32)(—6 — 2

L]

7. HaiiguTe KopeHb ypasHerns 10281

3675 = <.
8. HarignTe KopeHb ypaBHeHMA 6
9.
25x

PR R 6
PelunTe ypaBHeHMe X~ + Ecnu ypaBHeHne nveeT 60/1ee 04HOIO KOPHS, B OTBETE
3anuLumnTe 60NbLINIA U3 KOPHENA.

10.
2
Mpamvasa Y = 5x+ Sapnsetcs KacatenbHoM K rpagmKy gyHKL UM 8x”+29x +c. HaviguTe c.
11. Ha pucyHke n3o6paxeH rpadmk dyHkumm y = f(x), onpegeneHHow Ha nHTepsane (—4; 8).
Haiigute cymmy Touek akcTpeMyma (yHKumm f(X).
¥ y=fix}

R




12. Ha pucyHKe 1306paxeH rpatmk HEKOTOPOI (yHKUMK Y = f(x) (aBa nyya ¢ obLuel
HayYalbHOM TOYKOWM). MoNb3ysicb PUCYHKOM, Bblumciute F(8) — F(2), rage F(X) — ofHa wu3
repsoo6pasHbIX yHKUMKM f(X).

-nH‘

-

a 2 3 x

13. HaiiguTe 3HaueHme BbipaxeHns * TV x*—4x+4 npn x < 2.
14. HaliguTe 3Havenme Bbipaxermns (V13 — V) (V13+V7).

1 5
(5— — 2) D
15. HaiiguTe sHaueHue BoIpaKeHUs \ 3 21

N

"nox — Fake

. R = roox — K+ 1)
16. PeATUHI R MHTepHeT-MarasunHa BbIYUCASETCA N0 popmyne ( + )
0,02K
m=—————,
rae rnox +0,1 Fnok — CPEJHAA OLIEHKa MarasyiHa MoKynaTensiMi, s — OLieHKa
MarasvHa, flaHHas aKcrmepTamu, K — uMcno MmokynaTeneil, OLEHMBLUMX MarasuH. Haiigute

PEATUHI WMHTEPHET-MarasvHa, €Ccfiv YMCNO MOKynaTenei, OUEeHMBLUMX MarasvH, paBHO 49, mx
cpefHsas oueHKa pasHa 0,88, a oueHka akcnepTos pasHa 0,38.

17. HekoTopas KoMnaHWa NpofaeT CBOKO MPOAYKUMIO Mo LeHe p = 600 py6. 3a eguHuLy,
nepemMeHHble 3aTpaThl Ha NPOM3BOACTBO OAHOM eAUHMLbLI NPoAYKUMK cocTaBnsaoT v = 300 pyob.,
NMoCTOsHHbIE pacxogpl npednpuatus f = 700 000 py6. B MecsAy. MecsAyHas onepauyoHHas
npuobIIb NpeanpuaTusa (B pyonsx) sbluncnsetcs no dgopmyne g(q) = q(p — v) — f. Onpegenunte
MeCAYHbIA 06bEM MPOM3BOACTBA ( (EAMHWL, NPOAYKUMKM), NpU  KOTOPOM  MecsyHas
onepaumoHHasa NpuobIb NpeanpuaTus oygeT pasHa 500 000 pyo6.

R _ —6
18. B TeNeBM3ope  EMKOCTb BbICOKOBO/IbTHOIO KOHAeHcaTopa C=4-10 (O}

_ 6
MapannenbHO ¢ KOHAEHCATOPOM MO/AK/IOUEH PE3UCTOP C COMPOTUB/EHNEM R=8-10" gy Bo
BpeMsA paboTbl TeneBusopa HanpshkeHne Ha koHgeHcatope Uo = 14 kB. Mocne BbIKIOYeHNs
TeNeBM3opa HanpshkeHWe Ha KoHfeHcaTope Y6biBaeT [0 3HaueHus U (kB) 3a  Bpems,

t = aRClog, -0
onpenensemoe BbIpaXeHNeM U (o), rpe o =13 — MOCTOAHHAA.
Onpegenute (B KUI0BO/IbTaX), HambosIbLLee BO3MOXHOE HarpskKeHWe Ha KOHAEeHCATope, ec/u
nocse BbIKNHOYeHNs Tenesnsopa npowwnio 83,2 c. OTBET AaiTe B KUNOBO/IbTaX.

19. CmewwaB 11-NPOUEHTHbIN W 72-MPOLEHTHBIA PacTBOPbl KWUCMOTbI M Aobasme 10 Kr
4yMCTOM BOAbl, MonyyYnnn 31-MPOLEHTHbIA pacTBOP KuMcnoTbl. Ecnmn 6bl BMecTo 10 Kr BOAI
fo6asunn 10 Kr 50-NpoLeHTHOro pacTBopa TOM Xe KUCNOTbl, TO Noay4nnm 6bl 51-NpoLUeHTHBbIR
pacTBop KucnoTbl. CKOMbKO KunorpammoB 11-npoueHTHOro pacTteopa WCNOMb30BaIN A1
Nnony4yeHns cMecun?

20. [lBa newuexoa OTNpaBNsaKOTCA OAHOBPEMEHHO B OAHOM HarpasfieHUU U3 04HOIo U TOro
e MecTa Ha Nporysnky no annee napka. CKopocTb nepBoro Ha 1,5 Km/4 60/blUe CKOPOCTU
BTOPOro. Yepes CKOMbKO MUHYT PacCTOsHWe MeXAay neLuexogamu cTaHeT pasHbiM 300 meTpam?

21. e Gpurafbl, COCTOALWME M3 paboyMx OAMHAKOBOW KBa/M(MKaL MK, OLHOBPEMEHHO
Hayam BbINOHATL [Ba OAMHAKOBbIX 3aKa3a. B nepsoi 6purage 66110 2 paboumx, a BO BTOPOWA
— 12 paboumx. Yepe3 3 AHA nocne Havana paboTbl B NepByt0 bpuragy nepewnv 8 paboumx ns3
BTOpoOW 6puradbl. B ntore ob6a 3akasa 6bl/M BbINO/HEHbI OAHOBPEMEHHO. Haingute, CKO/bKO
[Hel NoTpe6oBasioCh Ha BbIMO/IHEHME 3aKa30B.
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22. HaiiguTe HanbonbLLee 3HaueHVe hyHKLMM X naorpeske [—10; —1].
23. Haiigute  Touky  MakcuMyma  doyHkumm Y = (2x—3)cosx —2sinx+ 5,

T
MPUHAANEXALLLYIO NTPOMEXKYTKY (0’ E) '
24. Haiigute Toukymakcumyma yHkupmn Y = U, 9X7 — /x4 12Inx + 8.
2 - 2
25. a) PelwnTe ypaBHeHwWe: logg (3™ + 5V2sinx —6c0os” x — 2) =x.

/4
—om; ]
0) YKaxXuTe KOpHU 3TOr0 YpaBHEHUS, NpUHaA exarlmne 0Tpe3Ky{ & 2

+4 B
26. ) Pewnte ypasHenme 5 — 74 =277+ 112=0.
6) YKaXUTe KOPH 3TOr0 YPaBHEHWS, MPUHALIEXALLIVE OTPE3KY [log,5; log, 11].
6cos”x — cosx — 2

_ =0.
27. Pewunte ypaBHeHue Vv —SIx

64
log 512 < log, —.
28. PelunTe HepaBeHCTBO Ex =082

2 —2x+2 3x+2<4x—1

29. PeLunTe HEPaBEHCTBO: X2 —2x x+1 X

Va2 +22<5.

3afiaHns 418 NPOMEXYTOYHON aTTecTauum
«["eomeTpua»

30. PelunTe HepaBeHCTBO:

1. HanpguTe nnowaab YeTbIpeXyrosbHIKa, BEPLUMHbLI KOTOPOrO UMEOT KOOPANHATbI
(8:0), (10;8), (2;10), (0;2). o

g _________

2

I I
I |
| |
I I
| |
' |
\ |
2

0 Bewyd pd

2. Ha knetyatoii 6ymare ¢ KneTkamm pasmepoM 1cm = 1 cM n3obpaxeHa Tpaneums (Cu.
PUCYHOK).

HaiiguTe ee nnoLafp B KBagpaTHbIX CAHTUMETpaX.

pewryers.pg

3. Haigute pagnyc OKPY>XKHOCTW, BIMUCAaHHON B W300PaXKEHHbIN Ha PUCYHKe

TpeyrofbHUK ABC, cunTas CTOPOHbI KBafpaTHbLIX KNeTOK paBHbIMUK 1. 8




4. Ha knetyatoin 6ymare CviFa3smepiM KNETKM _cux e U300PEKEH prr Haigute
nioLaab 3aKpaLleHHoro cektopa. OTBET AaiiTe B KBaApaTHbIX CaHTUMeTpaXx.

| ——

pewyers pg

5. Ha knetuaroii bymare ¢ pa3mepoM KeTku 1x1 n3o6paxeH TpeyrosibHuK ABC.
Haiigute ovHyero 61ucceKTpuchl, NPoBeLEHHON U3 BEPLUVHGI B. c

6. Hargute nnowaab YeTblpexyronbHMKa, M306paXXeHHOro Ha KneTyarton bymarelcl A3
pa3mepoM KneTkn 1 cMm x 1 cm (cm. puc.). OTBeT faiTe B KBagpaTHbIX CaHTUMETPAX.

pewyers|pg

7. B TpeyronsHuke ABC yron A paseH 60°, yron B paseH 82°. AD, BE n CF —
GucceKkTpuchI, nepecekatoLmecs B Touke O. Haligute yron AOF. OTBET faiiTe B rpagycaX.

A F pewyers.pqp

8. B TpeyronbHuke ABC yron C paseH 90°, CH — BbicoTa, BC =20, BH = 16. Haingute
SinA..

A

& i

Yron npu  BepliMHe, MPOTWBOMIEXALLEA  OCHOBaHMIO  pPaBHOGeApPEHHOro
TpeyrofibHMKa, paBeH 30°.50KOBasi CTOpOHa TpeyronbHWKa paBHa 10. Hargute nnowaib
3TOr0 TPeYro/bHuKa.



10.

HainguTe xopay, Ha KoTopyto onupaeTcsa yron 30°, BNUCaHHbIA B OKPY>XXHOCTb

paguyca 3.
C.
A BPE
11.
OcTpble yr/ibl NPAMOYTO/LHOTO TPEYro/ibHWKa paBHbl 62° 1 28°. Hailaute yron mexay
BbICOTOM ¥ MefiaHoiA, NPOBEAEHHbLIMM U3 BEPLUWHBI NPAMOro yrna. OTBeT JaiiTe B rpajycax.

-
12. MNepuMeTp TpeyronbHMKa paBeH 76, a paauyc BnmcaHan&eH 8.
g

HalignTe nnowaas 3Toro TpeyronbHuKa.

A pewyers.pgy

13. B0 CKO/bKO pa3 YBeNMUNTCA 06bEM LLIApa, EC/IM er0 paauyc YBENNUMTL B TPY pasa?

14. Lap BnucaH B unnnHap o6bemom 42. Hainaute o6bem Lapa.

15. B npaBU/IbHOW LLIECTUYTO/IbHON Npu3Me , BCe pebpa KoTopo
paBHbl 8,HalanTe Yron MexaynpavbiMu 1 OTB&IC AT B KRALYCAX.
HA D E).
E D,
< I
F | | 22
,4,! B |
i !
| |
El __ | 1D
& g [@
FL o o
i

4 y%Bxuyer's.mp



16. B npasBunbHoOM TpeyronsHo nupamuge SABC Touka L — cepesuHa pebpa AC, S —
BepwuHa. WM3BectHo, uto BC = 6, a SL = 5. Haiigute nnowanb 6GOKOBOM MNOBEPXHOCTM
nupaMunabl.

L

4 petryars.pgp
17. HaiignTe o6bem V KOHyca, 06pasylollasd KOTOporo paBHa 44 W HakK/OHeHa K
MNJIOCKOCTM OCHOBaHMA nog yriom 30°. B oTeeTe ykaxute V/.

18. B npsMOYrosibHOM Napannenenunefle Az co A, 8 C,D; U3BECTHbI [A/IMHbI pebep: 4=3,

= 5o = 32, HaliguTe nnowadb ceveHns napannenenvneaa naocKoCTbio, NPOXoasLuen Yepes
TOukn A, B n Ci.

19. [faHa npasunbHas npusma ABCA1B1Ci, y KOTOPOI CTOPOHbI OCHOBaHUs AB = 4, a
6okoBoe pebpo AA; = 9. Touka M — cepefuHa pebpa AC, a Ha pebpe AA; B3dATa Touka T Tak,
yto AT =5.

a) [lokaxuTe, YTO Nnockoctb BB1M genut otpe3ok C.T nononam.
6) Mnockoctb BTCy et oTpe3ok MB1 Ha ABe yacTu. Hailgute AMHy MeHbLUER 13
HUX.

20. OKpY)XXHOCTb C LeHTpoM O npoxoAuT Yepe3 BepwnHbl B 1 C 6Gosnblieli 60KOBOM
CTOPOHbI NpsMoyrofibHon Tpaneunn ABCD u kacaeTcs 60koBOM CTOPoHbI AD B Touke T. Touka
O nexxnt BHyTpY Tpaneuun ABCD.

a) JokaxuTe, uto yron BOC BaBoe 6osbLue yrna BTC.
6) HainamTe paccTosiHMe OT ToukM T [0 npsmoin BC, ecnmn ocHoBaHmMs Tpaneumn AB
n CD paBHbl 1 1 25 COOTBETCTBEHHO.

5. MaTepuajibHO-TeXHUYECKOe odecrieyeHHe KOHTPOJIbHO-0LeHOYHBIX MepPONPHATHIH

B npouecce 0CBOEHWSA nporpaMmbl Yy4eBHOM AUCUMMINHBI «MaTeMaThKa» CTYLEeHTbI
[O/MKHbI UMETb BO3MOXHOCTb [0CTYNa K 3/IEKTPOHHbIM Y4eOHbIM MaTepuanam, UMEeLMMCS B
cB060AHOM focTyne B cucteme VIHTEpHeT (3N1eKTPOHHbIE KHUMK, NPaKTUKYMbI, TECTbI U Ap.).

Peanm3aumna nporpammbl  Y4e6HON AUCUMNAMHBI  NpegnonaraeT Haumume YyyebHOro
KabuHeTa MaTematukm Ayantopus Ne 238 — «KabMHET MaTeMaTuKn» «Y4yebHasa ayamTopus



019 MPOBEEHNA 3aHATUIA BCeX BMAOB, MNpPefyCMOTPEHHbIX 06pa3oBaTe/ibHOn NporpamMmMoit
(YpoK, MpakTU4yeckoe 3aHATUe, 1abopaTOPHOE 3aHATUE, KOHCY/bTauus, NeKunus, ceMuHap),
B TOM u4uMCne T[PYynnoBbIX W WHAMBUAYIbHbIX KOHCYNbTaUWA, TEKYLLEro KOHTPONs W
MPOMEXYTOUYHOW aTTecTaLum».

YuyebHble CcTOMbl — 19 WT.

YuebHble CTyNbs — 38 LWT.

Kategpa — 1 wr.

[ocka 3-xanemeHTaHas — 1wt

MpoekTop - 1 WT.

HoyTbyk - 1 LUT.
MpOeKLUMOHHBbIN 3KpaH — 1 WwT.

MepeyeHb NpPoOrpaMMHOro obecneyeHmns:
KasperskyEndpointSecurityansatusHeca — CtaHaapTHblRussianEdition. 1500-
2499 Node 1 year Educational Renewal Licence

OnepauwnoHHascuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

MicrosoftOffice MpodeccmoHanbHbIn natoc 2007

Ayautopusa Ne 239 - «YuebHad ayauTopus L1 NPOBeAEHWS 3aHATWUIA BCEX BUOB,
NpesycMOTPeHHbIX — 06pa3oBaTe/lbHOM  mporpaMMoli  (YpOK,  MpakTUYecKoe  3aHATWe,
nabopaTtopHoe 3aHATME, KOHCY/bTauus, feKuus, CeMuHap), B TOM YMCNe rpynnoBbIX W
VHAVBULY/IbHbIX KOHCY/IbTaLUiA, TEKYLLEr0 KOHTPO/IS U MPOMEXYTOUYHON aTTecTaumum»

YuyebHble CTONbl — 24 WT.

YuebHble CTyNbs — 48 LWT.

Kategpa — 1 wr.

Jocka 3-xanemeHTaHas — 1wt

lMpoekTop - 1 wWr.

HoyTbyk - 1 LuT.

MpOEKLMOHHbIN 3KpaH — 1 LWT.

MepeyeHb NporpaMmmHoro obecneyveHuns: KasperskyEndpointSecurity ans
6usHeca — CTaHaapTHbIV RussianEdition. 1500-2499 Node 1 year Educational
Renewal Licence

OnepaymoHHas cuctema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187, 00 MB 11.0.08

7-Zip 9.20

Microsoft Office MNpodeccroHanbHbIN natoc 2007

6. JIUTEPATYPA, B TOM 4YHUCJIIE JOIOJIHUTEJ/IbHASI, 1 WHBIE
NCTOYHHUKH

OcHoBHasi IMTEpPaTypa
5. Anmmvos LLLA. 1 ap. MaTemaTuka: anrebpa WU Ha4yana MaTemMaTMYecKoro aHaimsa, reomeTpus.
Anrebpa 1 Hayana MmaTemaTMyecKoro aHanmaa (6a30Bblil U yrnyoneHHbld yposHK).10—11 knaccbl. — M.,
MpocseLyeHne 2018.
6. AtaHacsH /1. C., bytysos B. ®., Kagomues C. b. u gp. Marematuka: anrebpa u Havana
maTeMaTuyeckoro aHanmsa. Freometpus. Feometpus (6a30BblIi 1 yray6eHHbIA ypoBHM). 10—11 Knacchbl.
— M., MpocseLleHne 2019.
7. KonsrmH HO.M., TkaueBa M.B, ®PegepoBa H.E. n pgp. MaremaTvka: anrebpa u Havana
mMaTeMaTMyecKoro aHanmMsa. Anrebpa M Havasa MaTemaTU4ecKoro aHanmsa (6a30Bbld U YrnyOneHHbI
yposHM). 10 knacc— M., MNpocselueHne 2019.



8. KonarmH HO.M., TkaueBa M.B.,Pegeposa H.E. u pgp. Martematuka: anrebpa v Havana
mMaTemMaThyeckoro aHanmMsza. Anrebpa M Havasa MaTeMaTU4eckoro aHanm3sa (6a30Bblii WU Yrnyo/eHHbIR
ypoBHW). 11 knacc — M., lNMpocsetyeHmne 2019.

I[OHOJIHI/ITeJILHaﬂ Jurepartrypa

O6o6pa3oBaHuKn BPoccuiickoin deaepaunmn:desep.3akoHor29.12. 2012 Ne 273-d3 (B pes.
®efepanbHbIX 3akoHOB 0T 07.05.2013 Ne 99-@3, 0107.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-d3, ot 23.07.2013 Ne 203-93, 0125.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, oT
03.02.2014 Ne 15-®3, 0705.05.2014 Ne 84-P3, 0T 27.05.2014 Ne 135-P3, oT 04.06.2014 No 148-
@3, C¢ u3M., BHeceHHbIMN PefepanibHbIM 3akoHOM OT 04.06.2014 Ne 145-®3, B pef. oT
03.07.2016, c n3m. ot 19.12.2016.)

Mpvka3 MuHucTepcTBa 06pasoBaHMa M Haykum P® ot 31 pekabps 2015 r. N 1578 "O
BHECEHWM M3MEHEHWIN B (PeaepasibHbliA roCyapCTBEHHbIV 06pa30BaTe/bHbIN CTaH4APT CPeAHero
obuiero o06pa3oBaHMs, YTBEPXKAEHHbLIN NpUKa3oM MuHUCTepcTBa 00pa3oBaHMsi U HayKK
Poccuiickoii ®egepaunm ot 17 mas 2012 r. N413"

MucbMo [enapTaMeHTa rocyAapCTBEHHON NOIMTUKA B Chepe MOLrOTOBKM Paboumx KaLpos
n ArNO MwuHucTepcTBa 06pasoBaHus 1 Hayku P® ot 17.03.2015 Ne 06-259 «PekomeHaauumn no
opraHusaumMm  nosydeHnss  cpefgHero  obwero ob6pa3oBaHMs B Mpedenax — OCBOEHWS
obpasoBare/ibHbIX MporpaMM CpeAHero npogeccMoHaibHOro 06pasoBaHNA Ha 6a3e OCHOBHOIMO
06Lero obpasoBaHus € y4eTOM TpeboBaHWUiA (hefiepasbHbIX FOCYAAPCTBEHHbLIX 06pa30BaTebHbIX
CTaHZAapTOB M NOJy4aemMoil npoeccun UM crneumanbHOCTU CpefHero npogeccMoHaIbHOrO
06pa3oBaHuUs».

MpumepHas OCHOBHas 06pasoBaTeNbHas nNporpaMMa cpegHero obulero o06pasoBaHus,
0[l00peHHas pelLeHneM (efepalbHOro y4ebHO-MeTOAMYECKOro 00befMHEHNA Mo  0buemy
06pasoBaHuio (NPOTOKON OT 28 ntoHs 2016 r. Ne 2/16-3).

Bbawmaros M.U., [[vicanos III.H.MeToanyeckoe nocobue and noarotokm k EM3.-M.,
2017

HNuTepHeT-pecypcenbl
1. www. fcior. edu. ru(MIHopMaLOHHbIe, TPEHNPOBOYHbIE Y KOHTPO/IbHbIE MaTepuasbl).

2. www. school-collection.edu.ru (EguHas Konnekuum LMpoBbIX 06pa3oBaTe/ibHbIX

PecypcoB). YuyebHoe n3gaHue

3. Exponenta.ru http;//www.exponenta.ruKomnarusSoftlint. O6pazoBaTe/ibHbIl

maTeMaTuyecKuii caint. Matepuasibl 415 CTYLEHTOB: 3ala4M C peLleHnaMK,

CMpaBOYHMK MO MaTemMaTuKe, 3IEKTPOHHbIE KOHCY/bTaL N,

[Ma3eTa «MaremaTumka» 3gaTensckoro goma «llepBoe ceHTAbpa»http://mat.1septemr.ru

MaTtemaTnKa B OTKpbITOM Konnemkehttp://www.matematiks.ru

Math.ru. MaTemaTnka 1 o6pasosaHme.Http://www.math.ru

Allmath:ru — Bca maTtemaTtunka B ogHoMm mecTehtto://www.allmath.ru

EgWorld: Mup matemaTnyecknx ypasHeHuiihttp://egwijrld.ipmnet.ru

. Bcsa anemeHTapHas matematunka: cpefHsas MaTeMaTuyeckas MHTepHeT-LLKOoNa.
http://www.bym math.net

10. TeomeTtpuyeckuin noptanhttp://www.neive.by.ru

11. T[padmkun pyHKumnin  http://graphfunk.narod.ru

12. AnpakTtnyeckue matepuanbl Mo MHHOPMATUKE U MaTeMaTUKe.

http://comp-science.narod.ru

13. [AnckpeTHas maTematuka: anropntmMbl (MpoekT ComputrAlgorithmTutor)

© N s


http://www/
http://www/
http://mat.matematiks/ru
http://www/
http://www/
http://www.math.ru/
http://www.allmath.ru/
http://egwjrld.ipmnet.ru/
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http://rain.ifmo.ru/cat/

14. EI3no marematunke: NoAroToBKa K TecTuposaHutohttp://www.yztest.ru

15. 3ajayHuK 4ns NoAroToBKM K ONMMMMazam no maremarumkehttp://tasks.ceemat.ru
16. 3aHumartefibHas MaTeMaTuKa — LUKOMbHMKaM (0NIMMMMaabl, Urpbl, KOHKYPCbI MO
matemaTuke) http://www.maht-on-line.com

17. WNHTepHeT — npoekT «3agaum» http://www.prodlems.ru

18. Martemartunyeckme aTofbl http://www.etudes.ru

19. Marematuka on-line cnpaBoyHas MHQOPMALLMA B MOMOLLb CTYAEHTY
http://www.manhtm.hl.ru

20. MaTemaTviKa B NOMOLLLb LLUKO/IbHUKY U CTYZEHTY (TeCTbl Mo matematuke online)
http://www.mathtest.ru

21. Matematuka 411 noctynaroLmx B Bysblhttp://www.matematika.agava.ru

22. Martematuka n nporpammMmumpoBaHue http://www.mathhrog.narod.ru

23. Matematunyeckue ofimmnuagsl v onmmnuagHele 3agadmhttp://www.zaba.ru

24. CaliT aneMeHTapHo MaTeMaTukn OmuTpus IMyumHa http://mwww.mathnet.spb.ru
25. TypHup ropofos — MexayHapoaHaa MmatemaTuyeckas ofimmnuaga ans
LUKO/IbHUKOBhttp://www.turgor.ru

26. PELUY EI'3 - http://reshuege.ru/

27. OTKpbITbIV 6aHK 3agaHnin UMK - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

ANEKTPOHHO-CMNPaBOYHbIE CUCTEMbI:

1. SneKTPOHHO-6MGNNOTEYHAA CUCTEMA «YHUBEPCUTETCKas 6MONMOTeKa OHNMaH» — 6asa
[aHHbIXy4YeOHOl, Y4ebHO-MEeTOANYECKO WM HAYUYHOW NUTepaTypbino OCHOBHLIM WU3y4aeMbIM
ancumnnnHam -http://www.biblioclub.ru

2. DNEKTPOHHO-6MbnMoTeyHas cucteMa«kOpainT»: Konnekums  «JlereHaapHble  KHUTU»
n konnekums CroO — aneKTPOHHbIE BEPCUM Y4eOHOW U y4ebHO-MeTOAMYECKOM nuTepatypsbl -
www.biblio-online.ru

3. HayuyHaa anekTtpoHHast 6ubnmoteka eLIBRARY.RU —  371eKTpPOHHble  Bepcum
POCCUICKMX HayYHO-TEXHUYECKNX XXYpHanoB -http://elibrary.ru

4. Polpred.com 0630p CMW - 31eKTPOHHbI apxvB Ny6AnKaumin  MHGOPMareHTCTB
(Konnekumm: BHeLHsAA TOProsns, noantuka B P® 1 3a pybexxom; obpazoBaHue, Hayka B PP 1 3a
py6exxom) - http://polpred.com

5. FocyfapcTBeHHas  MH(OpMauMoHHas  cuctema  «HaumoHasibHas — 3/1EKTPOHHAS
O6nMbnmoTeka» — (POH[ 3MEKTPOHHbLIX BEPCUIA MeYaTHbIX W3OaHWIA, 3MNEKTPOHHbLIX PEecypCos,
MY/NbTUMEAUHBIX N34aHUA 1 ap.- https://H36.pd

6. OnekTpoHHas 6u6nmoTeka TIY — 6a3a AaHHbIX HayyHbIX TPYAOB MNpenojaBaTenei-
https://elibrary.tsutmb.ru


http://rain.ifmo.ru/cat/
http://www.yztest.ru/
http://www.yztest.ru/
http://www.yztest.ru/
http://tasks.ceemat.ru/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.maht-on-line.com/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.prodlems.ru/
http://www.etudes.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.manhtm.hl.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.matematika.agava.ru/
http://www.matematika.agava.ru/
http://www.matematika.agava.ru/
http://www.mathhrog.narod.ru/
http://www.mathhrog.narod.ru/
http://www.mathhrog.narod.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.zaba.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://www.turgor.ru/
http://reshuege.ru/
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://elibrary.ru/
http://polpred.com/
https://elibrary.tsutmb.ru/

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОЙ ДИСЦИПЛИНЫ
	МЕСТО УЧЕБНОЙ ДИСЦИПЛИНЫ В УЧЕБНОМ ПЛАНЕ
	РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ
	• личностных:
	• метапредметных:
	 предметных:

	СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	Развитие понятия о числе
	Корни, степени и логарифмы
	Практические занятия
	Практические занятия (1)
	Практические занятия (2)
	Практические занятия (3)
	Прикладные задачи
	Практические занятия (4)
	Практические занятия (5)
	Практические занятия (6)

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	ХАРАКТЕРИСТИКА ОСНОВНЫХ ВИДОВ ДЕЯТЕЛЬНОСТИ СТУДЕНТОВ
	РЕКОМЕНДУЕМАЯ ЛИТЕРАТУРА
	Лист внесения изменений
	Контрольная работа. Свойства корня n-ой степени.
	Контрольная работа. Числовая окружность. Тригонометрические функции.
	Вариант 1
	Вариант 2
	Контрольная работа. Преобразование тригонометрических выражений.
	Вариант 1.
	Вариант 2.
	Контрольная работа. Тригонометрические уравнения.
	Вариант 1. (1)
	Вариант 2. (1)
	Вариант 3.
	Вариант 4.
	Контрольная работа. Числовые функции.
	Вариант 1 (1)
	Вариант 2 (1)
	Контрольная работа. Тригонометрические функции, их свойства и графики.
	Вариант 1. (2)
	Вариант 2. (2)
	Контрольная работа. Вычисление пределов и производной.
	Контрольная работа. Применение производной к исследованию функций.
	Вариант 1. (3)
	Контрольная работа. Применение производной для нахождения наибольших и наименьших значений величин.
	Вариант 1 (2)
	Вариант 2 (2)
	Контрольная работа. Первообразная. Определенный интеграл.
	Вариант 1. (4)
	Вариант 2. (3)
	Контрольная работа. Показательная функция. Показательные уравнения и
	неравенства.
	Контрольная работа. Логарифмическая функция. Логарифмические
	уравнения.
	Вариант №1
	Вариант №2
	Контрольная работа. Логарифмические неравенства. Дифференцирование логарифмической и показательной функций.
	Вариант 1 (3)
	Вариант 2 (3)
	Вариант 3
	Вариант 4
	Контрольная работа. Решение уравнений и неравенств.
	Вариант 1. (5)
	Вариант 2. (4)
	Контрольная работа. Случайные события и их вероятности.
	Вариант 1. (6)
	Вариант 2. (5)
	Вариант 3. (1)
	Вариант 4. (1)
	Контрольная работа «Аксиомы стереометрии. Параллельность прямых, прямой и плоскости».
	Вариант 1. (7)
	Вариант 2. (6)
	Контрольная работа «Параллельность прямых и плоскостей».
	Вариант 1. (8)
	Вариант 2. (7)
	Контрольная работа «Перпендикулярность прямых и плоскостей».
	Вариант 1. (9)
	Вариант 2. (8)
	Контрольная работа «Многогранники».
	Вариант 1. (10)
	Вариант 2. (9)
	Контрольная работа «Цилиндр, конус, сфера и площади их поверхностей».
	Вариант 1. (11)
	Вариант 2. (10)
	Контрольная работа «Объемы тел».
	Вариант 1. (12)
	Вариант 2. (11)
	Контрольная работа «Координаты точки и координаты вектора в
	пространстве».
	Вариант 1. (13)
	Вариант 2. (12)
	Контрольная работа «Угол между векторами, прямыми и плоскостями».
	Вариант 1. (14)
	Вариант 2. (13)


