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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBLIEOEPA3OBATEJABHOM JUCHUILINHBI

1.1 MecTo aUMCHUILVIMHBI B CTPYKTYpe OCHOBHOH oOpa3oBaTejbHOM
nporpammbl:  yueOnHpiii mpenmer OV]J[.06 «Marematukay sBISETCS Y4EOHBIM
npeaMeToMo0s3aTeNIbHOM MpeaAMeTHON obnactu «Marematuka u uHdopmatukay OGI'OC
cpemnero obmero oOpaszoBanmsi 1o  crnenuanbHOCTH  44.02.03  Ilemaroruka
JOTIOJTHUTEIBHOTO 00pa30BaHUsI.

1.2 Mecrto yueoHoii qucuunaunbl B cTtpykrype IHIICC3:

VYueOHas qucHMIUIMHA BXOJUT B 0011eo0pazoBatenbubii 1iuki [ITICC3.

1.3 Ieaun u TpedoBaHMs K pe3y/abTaTaM 0CBOCHHS Y4eOHOM TMCUHMIIHHBI:
OcBoenue coxaepxanusi ydueOHoro mnpeamera «Maremaruka» oOecrednBacT

JOCTHKCHHUC CTYACHTAMU CICAYIOIINX PC3YyJIbTATOB!:

JJMYHOCTHDIE:

- OCO3HaHHUE OOYYaIOIUMHUCS POCCUUCKON TPaKIAHCKONW HJICHTUYHOCTH,
TOTOBHOCTh K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

- HallMyue MOTHBAlMM K OOYyYEHUI0O U JIMYHOCTHOMY PAa3BUTHIO;
1[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHEW MO3MIIMU JIMYHOCTH HA OCHOBE JYyXOBHO-
HPABCTBECHHBIX IIEHHOCTEW HapoaoB Poccuiickoii dDenepanuu, HUCTOPUYECKUX U
HAllUOHAJIbHO-KYJIBTYPHBIX  Tpaauliui, (QOopMHUpOBaHHWE CHCTEMbI 3HAYUMBIX
IICHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK,  AHTUKOPPYILMOHHOTO  MHPOBO33PEHHS,
IIPaBOCO3HAHMS, IKOJIOTUUYECKON KYJIbTYPhI, CIIOCOOHOCTH CTAaBUTh ICIH U CTPOUTH
’KM3HCHHBIC TIJIAHBI,

- c(hOpMHUPOBAHHOCTh MPEJCTABICHHN O MaTeMaTHUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKHU, CPEACTBE MOJICIUPOBAHUS SBICHUW U MPOIECCOB, UIICSIX U METOJax
MaTEMAaTHKH;

— MOHUMAaHUE 3HAYMMOCTH MaTEMAaTHUKU JIJIi HAYYHO-TEXHUYECKOTO Iporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKEe KaK K 4YacTu OOIIeYeI0oBEYECKOU
KYJbTYpPbl 4Y€pe3 3HAKOMCTBO C HCTOPHMEM pa3BUTHS MATEMATHKH, SBOJIIOIUCH
MaTeMaTHYECKUX HJICH;

— Ppa3BHUTHE JIOTUYECKOTO MBIINUICHUS, IMPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHUYCCKON KYJIbTYPhl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOJIUMOM
U1 Oyaymien nmpodhecCHOHAIBHOM MeATeIbHOCTH, IS MPOJOJDKEHHS 00pa30oBaHus 1
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEMAaTUYECKUMU 3HAHUSMHU U YMEHHUSIMU, HEOOXOIUMBIMU B
MOBCEIHEBHOM JKU3HU, IS OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIUH U
JUCHUIUIMH NMPO(ECCUOHAIIBHOTO ITUKJIIA, JJIS MOJy4YeHUs o0pa3oBaHUs B 00JIacTsX,
HEe TPeOYIOMMX Yri1yOJIeHHOW MaTeMaTHYeCKOW MOJITOTOBKH,

— TOTOBHOCTb M CIHOCOOHOCTH K OOpa3oBaHHMIO, B TOM  YHCIIC
caMOOOpa30BaHMIO, Ha MPOTSHKEHUH BCEM JKM3HU;, CO3HATEIBHOE OTHOILICHHE K
HETMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YyCHENIHONW TpodecCUOHAIbHOW U
0OIIIECTBEHHOM JIEATENHLHOCTH;



— TOTOBHOCTH W CHOCOOHOCTh K CaMOCTOATENbHOM TBOPYECKON U
OTBETCTBEHHOM IESITENBHOCTH;

— FOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOIIIECTBEHHO TOJIC3HOM, YI€OHO-NCCIEI0BATEILCKON, MPOCKTHOM
U APYTHX BHJIAX JESTEIbHOCTH;

— OTHOIIEHHE K MPOPECCHOHATBHON JEATENIbHOCTH KaK BO3MOKHOCTH Y4acTHUS
B pEUICHHHM JHUYHBIX, OOILIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
poOJieM;

MeTanpeIMeTHbIe:

- YMEHHUE CaMOCTOATEIBHO ONPEAEIATh UEIN JEATEIbHOCTH U COCTABIISATH
IJIaHbl  JIESITENBHOCTH; CaMOCTOSITENIBHO  OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JIESITEIBHOCTD;

- UCIIOJIB30BaTh  BCE  BO3MOXHBIE  pECYpChl Il JOCTHIKECHHS
IOCTaBJICHHBIX II€JIEd W peali3alliy IUIAaHOB JIEATEIbHOCTH; BBIOMPATh YCIICIIHBIC
CTPATEruu B Pa3IN4HbIX CUTYaLIHSX;

- YMEHUE MPOAYKTUBHO OOIIAThCS M B3aUMOJCHCTBOBATH B MPOLECCE
COBMECTHOM AESATENBHOCTH, YUYUTHIBATh MO3ULIUU JAPYTUX YUACTHUKOB JIE€ATEIBLHOCTH,
3¢ peKkTUBHO pa3peniaTh KOHPIUKTHL;

- BJIa/ICHUE HaBBIKAMHM MO3HABATEIbHOM, y4eOHO-HCCIEN0BATEIbCKON U
OPOEKTHOM JAESITENbHOCTH, HAaBBIKAMU pa3pelieHus NpodsieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUS NMPAKTUYECKUX 3a/ad,
IPUMEHEHUIO PA3JIUYHBIX METOJIOB IIO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENBHOW HWH(OPMAIMOHHO-
MMO3HABATEJIbHON JIEATEIbHOCTH, BKIIIOYas YMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX
HMCTOYHMKAX HWH(OpManuu, KPUTHYECKHM OLEHUBATb MW  HUHTEPIPETHUPOBATH
MH(}OpMaIKIO, OJIYyYaeMYI0 U3 PA3IUYHbIX HCTOYHUKOB;

- BJIAJICHUE S3BIKOBBIMH CPEICTBAMU: YMEHHE SICHO, JIOTHYHO M TOYHO
U3JlaraTb CBOKO TOYKY 3PEHUs, MCIOJb30BAaTh aJCKBATHBIE SI3BIKOBBIE CPEICTBA; —
BJa/ICHUE HAaBBIKAMU TO3HABATENIbHOM peQUIeKCMM KaK OCO3HAHUS COBEpLIAEMbIX
JEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB W OCHOBAHWUM, T'PAaHMI]
CBOEr0 3HAHMS M HE3HAHUS, HOBBIX TMO3HABATEIBHBIX 33Ja4 M CPEACTB AN HUX
JOCTH)KEHUS,

— LEJIeYyCTPEMJIIEHHOCTh B MOHMCKaX W MPUHATHM  pELICHUH,
CO00pa3UTENbHOCTh U UHTYULUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX MPE/ICTABICHUN;
CHOCOOHOCTH BOCIIPUHUMATD KPACOTY U TAPMOHUIO MUPA;

npeaMeTHbIe:

1) yMeHue omnepupoBaTh MOHITHSIMHU: OIPEICICHUE, aKCHOMa, TeopeMma,
CJIEICTBHE, CBOMCTBO, IMPHU3HAK, JI0KAa3aTeIbCTBO, PABHOCHJIbHBIE (POPMYIHPOBKH;
yMeHue (opMyJIHpOBaTh OOpPaTHOE U MPOTHUBOMOJIOXKHOE YTBEPKIACHUE, MPUBOAUTH
OpUMEpPbl M KOHTPIOPHUMEPHI, HCIOJIb30BaTh METOJ MAaTEMaTUYECKOHW HHIYKIIHH;
IPOBOJUTH JOKa3aTeNIbHbIE PACCYXKJECHUS TPU PpEIICHWU 3a7ad, OLEHUBATh
JIOTUYECKYIO MPABUIIbHOCTh PACCYKICHHI;

2) yMeHHE ONEepPUPOBATH MOHSATHSIMHU: MHOXECTBO, MOJMHOKECTBO, OINEPAIHH
HaJl MHOXXECTBAMH; YMEHHE UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN aIapar s
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ONHCAHUsl PEAJIbHBIX MPOLECCOB U SBJICHUI M MPHU PEUICHUM 3a/1ay, B TOM YHUCIE U3
JAPYTUX YYEOHBIX MIPEIMETOB;

3) yMeHHe onepupoBaTh MOHITHAMU: Tpad, CBI3HBIN rpad, JepeBo, UK, Tpad
Ha TUIOCKOCTH; YMEHHE 3a/laBaTb U OMHUCHIBaTh Ipadbl pa3MMYHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl IPHU PEIICHUU 33]1aY;

4) ymeHue CBOOOIHO ONEPUPOBATH MOHSATHSIMHU: COUYCTAHHE, NEPECTAHOBKA,
YUCJIO COYETAHHUM, YUCIO IEpPEeCTaHOBOK; OWHOM HBIOTOHA; yMEHHE NPUMEHSTH
KOMOMHATOpPHBIE (PAKTHI U pACCyKICHUS ISl pEIIeHUs 3a/1a4;

5) ymeHHe omepHpOBaTh TMOHATHUSMH: HATYpadbHOE YHUCIO, IEN0e YHCIIO,
OCTaTOK MO MOJIYJIIO, PAallMOHAJIBHOE YHUCIO, UPPALMOHAIBHOE YHUCIO, MHOXECTBA
HaTypaJIbHbIX, II€JIbIX, PAlMOHAJIbHBIX, JCUCTBUTEIBHBIX  UHCEN;, YMEHHE
UCIOJIb30BaTh; IPU3HAKHU JAECTMMOCTH, HAUMEHBIINN OOLIUI AETUTENb U HAUMEHbIIIEE
olliee KpaTHOe, anropuT™M EBKkiMIa 0Opu  peumieHuH 3a4ad; 3HAKOMCTBO C
Pa3IMYHBIMH MMO3ULIMOHHBIMU CUCTEMAMU CUHCIICHHUS;

6) yMmeHHe CBOOOAHO ONEPUPOBATh TOHATHSIMH: CTEIEHb C  LEIBIM
MOKa3aTeleM, KOpPEHb HAaTypaJbHOW CTENEHH, CTENEHb C PalMOHAIBHBIM
[OKa3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM (BELIECTBEHHBIM)  IIOKA3aTeJeM,
norapu(M yucia, CHHyC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHUCIIA;

7) yMEHHE OIEpHPOBATh  TOHATHSMH: TOXIECTBO, TOXJICCTBEHHOE
npeoOpa3oBaHUe, YpaBHEHHUE, HEPABEHCTBO, CUCTEMa YpPABHEHUHM M HEPABEHCTB,
PAaBHOCWIBHOCTb ~ ypPAaBHEHWI,  HEPaBEHCTB M  CHUCTEM,  palHOHaJIbHBIE,
UppanoHajIbHbIE, IIOKa3aTeJIbHbIE, CTECIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUUYECKUE YPABHEHHs, HEPABEHCTBA M CHCTEMBI; YMEHHUE peIlaTh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IOMOLIBIO PAa3JIMYHBIX I[PUEMOB; pEIIATh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IIApaMETPOM; IPUMEHATH YpaBHEHUS,
HEPABEHCTBA, MX CHCTEMBbI JUI PEUICHUS MaTEeMaTW4YeCKHX 3aJad M 3ajad U3
pa3IMYHBIX 00JacCTel HAYKH U peajbHOM KU3HMU;

8) ymeHne CBOOOTHO ONEPHUPOBATH MOHATHIMHU: TpapuK QyHKIUHU, oOpaTHas
GyHKUMA, KOMMNO3UIMUS (YHKUMM, JWHEWHas (QYHKUUSA, KBaapaThuyHas (QyHKIMS,
cTeneHHass (YHKOUS C LEJbIM [0Ka3aTeleM, TPUTOHOMETPUYECKHUE (PYHKIUH,
oOpaTHble TpUTOHOMETpUYECKUE (YHKIHMH, IOKa3aTelbHass M Jiorapudpmuueckas
(yHKUMU; yMEHUE CTPOUTh Trpaduku (YHKIHM, BBIIOJHATH MPeoOpa30BaHUS
rpa@ukoB (QyHKIMI; yMEHME HCHOJIb30BaTh Tpaduky (QYHKUMA A7 U3y4YeHUs
IPOLECCOB U 3aBUCUMOCTEN MpPH PEIICHUU 3a/1ay U3 APYTUX y4eOHBIX NMPEAMETOB U
U3 peajbHOM JKMU3HM; BbIpakaThb (opMyramMHu 3aBUCHUMOCTH MEXAY BEJIMYMHAMU,
yMEHHE CBOOOAHO ONEPUPOBATh MOHATHSIMH: YETHOCTh (DYHKLHHU, MEPUOTUYHOCTD
GyHKIIUMA, OTPaHUYEHHOCTh (YHKIIMA, MOHOTOHHOCTH (YHKIHH, JKCTPEMYM
dbyHKIIMY, HAaKOOIBIIIEe U HAUMEHbBIIIEEe 3HaUeHUs (QYHKIIMY Ha TPOMEKYTKE; YMECHHE
MPOBOANUTH HCCIEOBaHUE (DYHKIIMU; YMEHHE HCIOJB30BaTh CBOMCTBA W Tpaduku
GyHKUMHA 11 pelleHds YpPaBHEHHM, HEpPaBEHCTB M 3aJady C IapamMeTpamu;
U300pakaTh HA KOOPAMHATHOW IUIOCKOCTH MHOXECTBA pEUICHUN YypaBHEHUH,
HEPABEHCTB U UX CUCTEM;

9) ymeHwe CBOOOJHO OIEPUPOBATHL IOHATHSAMH: IOCIIECIOBATEIILHOCTD,
apumMeTnyecKas Mporpeccusi, reoOMeTpuyeckas nporpeccus, 0ECKOHEYHO



yObIBaIOIIAsl TEOMETPUYECKasi IPOTPECCUST; YMEHHUE 3a/1aBaTh MOCIIEI0BATEILHOCTH, B
TOM YHCIIE C TOMOUIBIO PEKYPPEHTHBIX (POpPMYIT;

10) ymeHue onepupoBaTh MOHATHSIMHU: HEMPEPHIBHOCTh (PYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUHU, TiepBas U BTOpas MPOU3BOAHAS (DYHKUMU, TEOMETPUYECKHH U
(¢u3nyecKuil CMBICI TMPOU3BOAHOM, TMEPBOOOpa3Has, OIpeNeJCHHbI HHTErpa,
YMEHHE HaXOAUTh aCUMNTOTHI Tpaduka GyHKINH, YMEHUE BBIYUCIATH MPOU3BOAHBIC
CYMMBbI, TIPOM3BENICHUS, YACTHOTO M KOMIO3UIIMKA (PYHKIIMM, HAXOIUTh YpaBHEHHE
KacatelbHOM K Tpaduky (YHKIUMU; YMEHHME HCIOJIb30BaTh MPOU3BOJHYIO IS
UCCleIoBaHus (PYHKIUH, I HAXOXKJEHUS HAWIY4lIero PelieHusl B MPUKIAIHBIX, B
TOM YHCJIE COLUAIBHO-DPKOHOMHUYECKUX M (U3MUECKUX 3aJadax, JUisl ONpeeieHUs
CKOPOCTU M YCKOPEHHS; HAXOAWTh IUIOAAM U OOBeMbl (Uryp C MOMOIIbIO
UHTErpaja; MPUBOAUTH MPUMEPHl MAaTEMAaTHYECKOTO MOACIUPOBAHUS C IMOMOIIbIO
nuddepeHnnanbHbIX ypaBHEHU;

11) yMmeHue omepupoBaTh MOHATUSIMH: KOMIUICKCHOE YHCIO, CONPSKCHHBIC
KOMILIEKCHBIE YHUCJa, MOJYJIb M apryMeHT KOMIUIEKCHOrO uucia, ¢opma 3arucu
KOMILUIEKCHBIX 4YHCeNl (FeoMeTpHuYecKasi, TPUTOHOMETpUYeCcKas U aireOpanveckas);
YMETh MPOU3BOJUTH apU(PMETUUYECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOANUTH PUMEPHI UCTIOIB30BaHUS KOMIUIEKCHBIX YHCEIL;

12) ymeHue CBOOOJHO OIEPUPOBATH MOHATHIMH: CpeaHee apupMETHUIECKOE,
MeJMaHa, HauOoJIblllee U HAMMEHbIIEe 3HaYEHUs, pa3Max, JUCIEepCHsi, CTaHAapTHOE
OTKJIOHEHHE [UIi  ONMCAHUS  YHMCIOBBIX  JIaHHBIX; YMEHHME  HCCIEIOBaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C MPUMEHEHHEM IpaUuecKUX METOAOB U
AJIEKTPOHHBIX CPEJCTB; TpaUUecKH HCCIEN0BaTh COBMECTHBIE HAOMIOACHUSA C
IIOMOILBIO TarpaMM pacCEUBaHMs U JINHEWHON PETPECCUM;

13) yMeHHue HaxXOUTh BEPOSATHOCTH COOBITHIA C UCTIOIB30BAHNUEM TPaPHUSCKUX
METOJIOB; MPHUMEHSTh Js pElIeHUs 3a7ad (QOpMYJIbl CIOXKEHUS M YMHOXECHHS
BEeposITHOCTEH,  (opmyny  ToJHONM  BeposiTHocTH,  (opmyny  bepHyiwm,
KOMOWHaTOpHBIE (aKThl U (POPMYJIbI; OLICHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
YMEHUE ONEepUpOBaTh MOHATHSMHU: Cly4yallHas BeJMYMHA, paclpe/esieHue
BEPOSITHOCTEW, MAaTEMAaTUYECKOE OKUIAHKE, TUCIIEPCUSl U CTAaHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNMYMHBI, (YHKUHUHM paACIpENesieHus M IUIOTHOCTH PaBHOMEPHOTIO,
MOKa3aTeJIbHOTO U HOPMAJIbHOTO PACIpPEACIICHUI; YMEHHE HCIOJIb30BATh CBOMCTBA
M3YYEHHBIX paclpeiesieHUi ISl pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATHUSAMM: 3aKOH
OO0JIBIIKX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEI0BAaHUMN; YMEHHUE TPUBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOIAHBIX U OOLIECTBEHHBIX SBJICHUSX;

14) ymeHure CBOOOJHO ONEPUPOBATH MOHATUSIMH: TOYKA, MPSIMasi, TIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUMN YroJj, IBYTPAHHBIN YrOJ, TPEXTPAHHBIN YIro,
MIEPECEKAIOIINECS, NAapAIJIETbHBIE U CKPEIIMBAIOIIMECS MPSAMBIE, NApAILIENBHOCTh U
MEPIEHANKYJIAPHOCTD MPSMBIX U INIOCKOCTEM, YroJl MEXAY MPSAMBIMH, YIOJl MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJ MEXJY IUIOCKOCTSMU; YMEHHUE MCIOJb30BaTh IMpHU
pEelIeHUH 3aJa4y M3y4YeHHbIe (PaKThl U TEOPEMBbI IUIAHUMETPUU;, YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB B OKpYXKAIOUIEM MHPE; YMEHHE OIEepPUPOBATH MOHITHUSIMU:
MHOTOIPaHHUK, CEYEHHWE MHOTOIpaHHUKA, MPAaBUJIbHBII MHOTOTPAaHHUK, MpPHU3Ma,
nupamuaa, (Gurypa M TOBEPXHOCTh BpallleHHs, UWIUHAP, KOHYC, wmap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U LUJIMHAPA, MapauieIbHbIE OCU WU
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OCHOBAHUIO, CEYEHME 11apa, IJIOCKOCTh, Kacawlasics ceppl, LUIUHAPA, KOHYCa; YMEHUE
CTPOUTh CEYEHHE MHOTIOI'PAaHHUKA, N300pa)kaTh MHOIOTPAHHUKH, (PUTYPBI U MTOBEPXHOCTHU
BpallEHUsl, UX CEUYEHUS, B TOM YHCIE C IOMOILIBIO AJIEKTPOHHBIX CPEJICTB; yYMEHHUE
OPUMEHATh CBOICTBA T'E€OMETPUYECKHX (UTYP, CaMOCTOSTENbHO (OPMYIUPOBATH
ompeAeNeHus] u3ydaemblXx (Uryp, BBLABHUTaTh THUIOTE3bl O CBOWCTBAX U MPHU3HAKAX
reoMeTpuyeckux (uryp, oOOCHOBBIBaTH WJIM OIPOBEPraTh MX; YMEHHE IPOBOIUTH
Kinaccupukanuio QuUryp Mo pa3NIMYHBIM MPU3HAKaM, BBINOJHATH HEOOXOIMMBIC
JOTOJHUTEIbHBIE TOCTPOEHUS;

15) ymeHnue CBOOOJHO OICPHPOBATH MOHATHSAMH: IUIOMIATL (QUTYPB, 00BEeM
¢Gurypsl, BEIWYMHA yIja, PACCTOSTHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXIY
IOPSIMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH, IJIOmaAb chepbl, MIOmaAb MOBEPXHOCTU
nupamMujibl, NPU3MbL, KOHycCa, UWIMHApPA, 00beM  Ky0a, MpAMOYTOJIBHOIO
napajuie’enuneaa, nupamuabl, NpU3Mbl, TUWIMHAPA, KOHYCAa, IIapa; YMEHUE HaXOIUTh
OTHOLIEHUE 00BEMOB NOJIOOHBIX PUTYD;

16) ymeHune CcBOOOJHO OINEPUPOBATH TIOHATHUSMH: JIBIXKCHHE, TapajUIeIbHBINA
NEPEHOC, CHUMMETPHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, NpeoOpa3zoBaHUE
1o100us, Nol00HbIe (PUTyphl; YMEHUE paclo3HaBaTh paBHbIE U MOJ00HBIE (DUTYPBI, B TOM
4yuClie B MNPUPOJE, HCKYCCTBE, APXUTEKTYpE; YMEHHE HCIIOJIb30BaTh TI€OMETPUUYECKUE
OTHOILIEHHUS, HAXOJUTh F€OMETPUUECKHUE BEJIMYUHBI (JUIMHA, YIroj, IUIoUaib, 00bEeM) MpHU
pELIEHUH 3aJa4 U3 IpYruX y4yeOHBIX PEAMETOB U U3 pealbHOM KU3HH;

17) ymeHue CBOOOIHO ONEPUPOBATh TOHSATHSIMH: TIPSIMOYTOJIbHAST —CHUCTEMa
KOOpJIMHAT, BEKTOpP, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpa HAa YHCIO, pa3JIOKEHUE BEKTOpa M0 0a3nucy, CKaIsIpHOE
MIPOU3BEJICHUE, BEKTOPHOE MPOU3BEJICHUE, YTOJ MEXKIY BEKTOPaMH; YMEHUE HCIOJIb30BATh
BEKTOPHBIN U KOOPAMHATHBIA METOJ AJI PEIICHUs T€OMETPUUECKUX 3aJ1ay U 3a/1a4 IPYrux
y4eOHBIX TPEIMETOB; ONEPUPOBATHh MOHATHUSAMHU: MaTpuia 2x2 u 3X3, OmpeaeIuTeNb
MaTpHULbl, FEOMETPUYECKUNA CMBICI OIIPENEITUTENS;

18) ymeHue MOIENUPOBATh PeabHbIC CUTYAIIUU HA S3bIKE MATEMATHKH, COCTABIIAThH
BBIPA)KCHHSI, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCJIIOBHMIO 33Ja4d, UCCIENOBATh
MOCTPOCHHBIE MOJENM C MHCIOJb30BAaHUEM ammapaTa ajireOpbl, HHTEPIPETUPOBATH
MIOJIYYEHHBIH pEe3ybTaT; CTPOUTh MaTEMAaTUYECKHE MOJENIH C ITOMOIIBI T€OMETPUUECKUX
MOHATUN M BEJIMYWH, pElIaTh CBS3aHHBIE C HUMM IPAKTHUYECKUE 337a4d; COCTABISATH
BEPOSITHOCTHYIO MOJIE€JIb WM MHTEPIPETUPOBATH IIOJIYYEHHBIM Ppe3yJbTaT; pelaTh
MPUKJIAAHbIE 3a/layd CPEJICTBAMM MaTeMaTHUYECKOro aHajiu3a, B TOM YHUCIE COIUAIbHO-
SKOHOMHUYECKOTO U (PU3UUECKOT0 XapaKkTepa;

19) ymMeHre BBIOMpATH MOAXOASINMNA METOJX JUIS PEIICHUS 3aJadyd;,; IOHHUMAaHUE
3HAYMMOCTM MATEMATUKH B M3YYEHHHM MPUPOJHBIX M OOIIECTBEHHBIX MPOLECCOB U
ABJICHUM; YMEHUE Pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaT€MATUKU B MCKYCCTBE, YMEHUE
IIPUBOAUTH  NPUMEPbl  MATEMAaTUYECKUX  OTKPBITUM  POCCUMCKOM W MHUPOBOWU
MAaTEMATUYECKON HAYKH.



2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIBHON

JUCHUILIAHBI

2.1 O6beM 001e00pa3oBaTeIbHON TUCHMILIMHBI U BBl y4e0HO# padoThl

Bujx yueOHoit padoThl

O0BbeM B yacax

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOM IMCUMILINHBI

336
B TOM YHCJIE:
-110 BU/1a YUE€OHBIX 3aHSITHIA:
Jlexiuu, ypoku 118
[IpakTrueckue 3aHATUS 102
KoncynbTanuu 2
106
CamocrosiTebHas padora
IIpome:kyTouHass arrecranusi B GopmMe KOHTPOIbHOU padboThI (1 8

ceMecTp); dK3aMeHa (2 ceMecTp)




2.2 TeMaTHYeCKHUIi IUIaH U coJieprkaHue 001eo0pazoBaTebHOi yueoHoiaucuumiuabl OY 1.06 MatemaTuka

HaumenoBanue Conep:xaHue y4eOHOIo MaTepuaa, 1adopaTopHbie U O0bem YpoBeHb Koapbl koMnereHumii,
pa3iesioB U TeM NpaKkTHYeCKUe 3aHATHS, CAMOCTOsITeJIbHAsI padoTa 4yacos OCBOEHHUS ¢hopmupoBanuio
o0yuamlierocs, Kypcopasi padora (IpoeKr) (eciu npedycmompenst), KOTOPBIX
HHbIE BUIbI y4e0OHOH Pad0ThI B COOTBETCTBUHU € Y4€OHBIM IJIAHOM Crmocoo0cTByeT
3JIeMEeHT
NPOrpaMmbl
1 2 3 4 5
1 cemecTp 140
Pa3nen 1. [loBTOpeHue Kypca MaTeMATUKH OCHOBHOI 1IKOJIbI 26 JluunoctHbIE,
Tema 1.1 Conep:xanue yueOHOT0 MaTepuaJia 2 MeTanpeaMETHbIE U
eans " 3aga4d | Llenp v 3a1aun MaTEMaTHKU NP OCBOCHHUH CHEIUAIBHOCTH. 2 1 OPEIMCTHBIC
MaTeMaTHKH npu | YnucnoBeie MHOXecTBa. Apu(pMETHUYECKHE ONEpallii Ha YHCIOBBIX KOMIIETEHIINH B
OCBOEHHUH MHOKecTBaxX. JlefcTBUS Hall MOJOKUTEIbHBIMU M OTPHUIATEIbLHBIMU COOTBETCTBUHU C
cnenuajbHocTH. Ymcaa | yucnamu, ¢ OOBIKHOBEHHBIMU U JIECSITHUYHBIMU ApoOsimu. [leficTBus co ®I'OC cpennero
U BbIYUCJIEHUS CTeNeHsIMH, (POPMYJIbI COKPAIIEHHOTO YMHOKEHUS. o0miero oopazoBaHus,
Tema 1.2 Conep:xanue yueOHOro marepuajia 2 YTBEP>KI€HHOTO
YpaBHeHus U | YpaBHeHus. Bunsl ypaBHeHuil (JIMHEWHbIE, KBaJpaTHbBIE, APOOHO- 2 1 [IpHUKa3oM
HepaBeHCTBa JUHEWHBIE), crnocoObl uX peuieHus. HepaBeHcTBa. (JinHEiHBbIE, Munucrepcrsa
KBaJ[paTHbIE, POOHO-THHENHHBIE), COCOOBI MX PEIICHUS. 00pa3oBaHus U HAYKH
Tema 1.3. Coaep:xaHue y4eOHOr0o MaTepHuaia 2 P® or 17.05.2012 Ne
ITonsiTue npouenra. | [lousatue mnpouenra. [IpocTele NpPONEHTH, pa3Hble CHOCOOBI HX 2 1 413
IIpouenTHbIe BbIUNCICHNUs.. OCHOBHBIE COOTHOILUEHMS HA IIPOLIEHTHBIE PAaCUETHI.
BbIYHCJICHHS. HaxoxeHue npolieHTa oT 4Kcia U Yucia Mo ero NpoueHTY.
CocTraBieHne NPOLEHTHOTO OTHOILIICHHUS.
Tema 1.4. IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COAEPKAHNE 10
IIpoueHTHbBIE [TpocThie u crokHbIe TPOIEHTHL. DOpMyia HAUYNCIECHHS «CIOKHBIX 2 1
BbIYHCJIEHUS B | IPOLIEHTOB», (hopMysa MPOCTOro MPOLEHTHOro pocta. IlponeHTHBIE
npogeccuoHaIbLHBIX BBIUMCJICHHS] B TPO(ECCHOHATIBHBIX 3a7jauax
3ajgadax IIpakTuyeckoe 3ansitue Ne 1 IlpocToif U CIOXKHBIM NPOLIEHTHBIH 8 2
poct
Tema 1.5 Copneprxanue y4eOHOro MmaTepuaJia 10
Yucia v BIYUCICHNS. Beruncnennss w mnpeoOpa3oBaHus. YpaBHEHUS W HEPABEHCTBA. 2 1

YpaBHeHus1 U

HaxosxieHne mporeHTa oT Yncia ¥ YMcia o ero MpOoIeHTY.




HepaBeHcTBa. [IpouenTsl. | [IpakTuyeckoe 3ansaTue Ne 2 YpaBHEHHS M CHUCTEMBbl ypaBHEHUH. 8
Pemrenue 3agau. HepasenctBa. Vcnonb3oBanue cBOWCTB U rpa@ukoB (YHKIUN Opu

pELIEHUN YpaBHEHUI U HEPABEHCTB.
Pa3nen 2. Kopuu, crenenu u jorapupmbl. CTenenHasi, nokazarejibHasi M jJorapupmuyeckas 80 JInunocTHbIE,
pynkuun MeTanpeIMETHbIE U
Tema 2.1 Csoiicrea | Coaep:xxanue yueOHOro maTtepuajia 2 MpEAMETHBIC
CTeleHu ¢ | CreneHp ¢ NpoOU3BOJIBHBIM JIEHCTBUTEIbHBIM INTOKa3aTeneM. CBoicTBa 2 KOMIIETCHIIVU B
PALHMOHAJIBHBIM U | CTENIEHU C JEUCTBUTEIBHBIM IOKa3aTeneM. IloHsTtne creneHu c COOTBETCTBUU C
JelCTBUTEILHBIM panuoHaJIbHBIM IIOKa3aTeJICM. CBOICTBa CTENEHU C pauroHaJIbHBIM OI'oC CpeaHero
NOKa3aTeJsIMH. MTOKa3aTeJIeM. o0rmiero oopazoBaHus,
Tema 2.2. Kopuu | Conepxanue y4eOHOro marepuaja 2 YTBEPKAECHHOIO
HATYpPaJbHOH cTeneHu u3 | [lonsTre kopHs n-oil cTeneHu U3 AeicTBUTENbHOro yucna. CBolicTBa 2 IIPHKA30M
YUCJIA M HMX CBOMCTBA. | KOPHSA n-oil creneHu. CBsA3b KOPHS N - ¥ CTENEHU U PallMOHAIbHOMN Mumnncrepcra
IIpeodpa3oBanue crenienu. [IpeobpazoBanne UpparmoOHaIbHBIX BBIPAKECHHH 00pa3oBaHIs 1 HAyKN
N-o0ii cTeneHn 413
Tema 2.3. Crenennas | Coaep:kanue y4eOHOIro Mmarepuasa 2
¢byHkuusi, ee cBoiicTBa. | CremeHnble (pyHKIWH, MX CBOWCTBA M Tpaduku. DyHKIUH Vv, ux 2
Pemenne cBoiictBa u rpaduku. HppanuoHanbHble ypaBHEHHs, COJEprKallue
HMPPAllHOHATIBHBIX onuH panukan. HMppanuoHanbHble ypaBHEHHS, cojepiKaiiue Ooliee
ypaBHeHHii OJHOTO paguKalla U paJuKajbl C pa3HbIMM IMOKA3aTCISIMHA KOPHS.

PaBHOCWIIBHOCTD MPPALIMOHATIBHBIX YPABHEHUN. METObI X pEICHUS.
Tema 2.4. | Conepxanue yueOHOr0o MaTepHaJia 2
Ioka3arenbnast Onpenenenne MOKa3aTeNbHOW (GYHKIIUU U €€ CBOWCTBA. 3HAKOMCTBO C 2
(yHKOusi, ee CBOMCTBA. | MPUMEHEHUEM IIOKA3aTeNbHON (QYHKIMU. PemeHne moka3aTenbHBIX
IToka3aTeabHBIE yYpaBHEHUH METOJIOM YpaBHHUBAHHUS MOKa3aTeJIeH, METOJOM BBEIACHUS
YPaBHeHHS M | HOBOM MEpEeMEHHOH, (PYHKIMOHATBHO-TPA(YUIECKUM METOJIOM.
HepaBeHCTBA Pemienne npoctemmx nokazaTeJIbHbIX HEPABEHCTB
Tema 2.5. Jlorapudm | Conep:kanue y4e0HOro MaTepuaia 2
Yyuciaa. CpoiicTBa | Jlorapudpm uyncna. OcHOBHOE  JOrapu(MUYECKOE  TOXKIECTBO. 2
Jorapu¢mos Boruucnenue norapudma no ompenenenuro. CpoiicTBa Jorapu@mos.

Jecsatuunble 1 HaTypanbHble jJorapudmsl. [IpaBuna neficTBuit c

norapudmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.
Tema 2.6. Conep:xxanue yueOHOTo MaTepuaJia 2
Jlorapudmuueckas Jlorapudpmuueckas  Gynkuus u  ee  cBoiictBa.  [lonsatue 2
¢pyHkuus, ee cBolicTBA. Jorapudmuueckoro ypaBHeHHs. Omnepanust MOTEHIUpoBaHUsA. Tpu
Jlorapudmuueckue OCHOBHBIX  METOJla  pEHICHUs]  JIOTApU(PMHUYECKUX  YpaBHEHUM:




YPaBHEHHH, (GyHKIMOHATBHO-TpAQUUECKH, METOJ TOTEHIMPOBAHUS, METOJ]
HepaBeHCTBa BBEJECHUS  HOBOM nepemenHoi. [Ipocreiinme morapupmMudecKue
HEPaBEHCTBA.
Tema 2.7 Jlorapudmbl B | Conep:kanue yuedOHOro Marepuajia 2 JInaHOoCTHEIE,
Npupoje U TeEXHUKe [Tpumenenue norapudma. Jlorapupmuueckas crnupaib B npupoje. Ee 2 MeTaInpeIMEeTHbIE U
MaTeMaTUYECKHUE CBOUCTBA IpeIMETHBIE
Tema 2.8 Pemenne | Conep:kanue y4eOHOT0 MaTepuaJia 10 KOMIICTCHIIMH B
3a1a4. Crenennas, | CreneHHasl, 1okasareyipbHas U Jorapupmudeckas ¢pyHkiuu. Pemenue 2 COOTBETCTBUHU C
MoKa3aTeJbHast H | YPABHEHUH U IPOCTEUIINX HEPABEHCTB ®I'OC cpennero
Jorapupmuyeckasn IIpakTnyeckoe 3ausaTue Ne 3 Vccnenosanue ¢pynkuuu. [locrpoenue 8 obmiero o6pa3oBanus,
pynxkuun U 1peobOpa3oBanus rpadukoB (YHKIMI C HCHOIB30BAHUEM HX YTBEPKICHHOIO
CBOMCTB. IIpUKa3oM
CamocrosiTesibHas padoTa 1o pasaeny 2 56 Mumnncrepcra
Pa3nen 3. OcHoBbI TpUroHoMerpuu. Tpuronomerpuieckue GpyHKIHA 30 00pa3oBaHIs 1 HAyKN
Tema 3.1 Conep:xaHue yueGHOro MaTepuaja 2 P® or 17.05.2012 Ne
Tpuronomerpnueckue Panuannas mepa yrna. [loBOpoT TOUKM BOKpYr Hauyana KOOpPJUHAT. 4 413
(pyHKIMH OnpeneneHue cuHyca, KOCHHYCA, TaHT€HCA M KOTaHIE€HCA. 3HAKU
NPOU3BOJILHOIO yria, | cuHyca, KOCHMHYca, TaHIeHca W KOTaHIreHca [0 YEeTBEpTSIM.
yHcIa 3aBUCHUMOCTb MEKy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM
OJIHOTO M TOTO K€ yIJia
Tema 3.2 OcnoBuble | Coaep:kanue yaeOHOro MmaTepuasa 2
TPUTOHOMETPHYECKHUe OCHOBHBIE TPUTOHOMETPUYECKHE TOXAeCTBA. DOPMyNbI CIIOKEHHUS. 4
TOK/eCTBA. CuHyc, KOCHHYC, TaHT'€HC M KOTAHI€HC YIJIOB o U — 0. DopmyIsl
IIpeoOpa3oBanus npuseneHus. Popmyinsl J1BOHHOTO yriaa. @opmyIibl IOJIOBUHHOIO YIJIA.
NpoCTeHIINX [IpeoOpazoBanre CyMMbl  TPUTOHOMETPUYECKUX  (QYHKIMH B
TPUTOHOMETPHYECKHX npousBeaenue. [IpeodbpazoBanne npousBeieHUs] TPUTOHOMETPHUYECKUX
BbIPaKEHM . GyHKIMI B CyMMY.
Tema 3.3 Conep:xxanue yueOHOTo MaTepuaJia 4
Tpuronomerpnueckue Ob6nacTp onpeaeneHuss 1 MHOXKECTBO 3HAUYEHUH TPUTOHOMETPHUUECKHX 4
¢pyHKuMHu, UX cBOMcTBA M | QYHKIUH. YeérHoCTs, HEYETHOCTD, [IEPUOJUYHOCTD
rpagpuxu .OéparHbie TpuroHoMmerpuueckux QyHkuuid. CoiicTBa U rpaduku GyHKIUN y =
TPUTOHOMETPHYEeCKHUe COsS X, Y = sin X, y = tg X, y = ctg x. Cxarue u pactsokeHue rpaduxos
byHkunn TPUTOHOMETPUUECKUX (PYHKIIHH.
[TpeoOpa3zoBanue rpa kOB TPUTOHOMETPUUECKUX QYHKIINI ApKCHUHYC,
ApKKOCHHYC, apKTaHI'€HC M apKKOTaHI'€HC 4YHCIa.
OO6parHble TpuroHoMeTpuueckue GyHkuuu. Mx cBoiicTBa U rpaduKH.
Tema 3.5 Conep:kanue y4eOHOT0 MaTepuaJia 4 JInuHocTHBIE,




Tpuronomerpuyeckue
YPaBHEHUSA "
HepaBeHCTBa

VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, ctg X
= a. Pemenue TPUTOHOMCTPUYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB:
NpoCTeilllie TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOJSIIMECS K
KBaPaTHBIM., PEIIaeéMbI€ Pa3JI0KEHUEM HAa MHOXKUTEIHU, OJJHOPOIHBIE.

MCTaAIPEAMETHBIC U
MpEAMCTHBIC
KOMIICTCHI U B
COOTBCTCTBHHU C

[IpocTreliliie TPUrOHOMETPUUYECKUE HEPABCHCTBA. ®I'OC cpennero
Tema 3.6 Pemenne | Coaep:kanue yueOHOro Marepuasia 14 obrmiero oopazoBaHus,
3ajad. OcHoBbl | [IpeoOpazoBanne  TPUTOHOMETPUYECKUX  BBIpOKEHUH.  PemieHue 4 YTBEPKACHHOTO
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX ypaBHEHUN M HEPABEHCTB, B TOM YHUCIE C MIPUKa30M
Tpuronomerpunueckue MCTIOJIb30BAHUEM CBOUCTB (YHKITUI MunuctepcTBa
pyHKkumnu IIpakTnyeckoe 3anaTHe Ne 4 OCHOBHBIE NOHATHS TPUTOHOMETPHUU. 10 00pa30BaHus U HAYKU

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIeCTBa. Pemienne 3agau P® ot 17.05.2012 Ne
Pazjen 4. DiieMeHTHI TEOPHH BEPOSATHOCTEN 413
Tema 4.1 CoOritre, | Copep:kanue y4eOHOro MmaTepuajia 4
BEPOSITHOCTh COOBITHSL. | DIeMeHTHI KOMOMHATOPHUKH (pa3MEIIeHHUs, IIEPECTAHOBKH, COUCTAHMUA). 4
Cnoxenne u ymHoxeHue | CoOwiTusi. Bumbl coObiThii. Kinaccudeckoe ormpeaeieHine BEpOSITHOCTH
BEPOATHOCTEH coObITust. TeopeMbl ClOXKEeHHsSI BEPOATHOCTEH. Y CJIOBHASI BEPOSTHOCTb.

3aBUCHMBIE W HE3aBHCHMBIC COOBITHSA. TeopeMbl YMHOMKEHUS

BEPOATHOCTEH. BhIunclieHne BEpOSITHOCTH COOBITHSI C MPUMEHEHHEM

dbopmyn komOuHATOpUKH. Pelenne 3amad Ha KIaCCHYECKOe

ompezieNieHue BEpOSATHOCTU. PerieHne 3a1ad Ha TEOPEMBbI CIOKEHUS U

YMHO>KEHHS BEPOSITHOCTEM.

2 cemecTp 196

Tema 4.2 BepositHocth B | Coep:kanue yueOHOro MmarepuaJia 12
npogdeccHoHAIBHBIX
3ajgadax IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COAEP/KAHME 2

OTHOcUTEeNbHAST YACTOTa COOBITHSA, CBOWCTBO €€ YCTOWYMBOCTH.

Craructuueckoe onpefesnenrne BeposTHOCTH. OlieHKa BEpOSTHOCTU

COOBITHS

IpakTuyeckoe 3ansaTue Ne 5 PermeHue mnpakTHYECKHUX 3a1ad Ha 10

HAXOXJICHUE BEPOSTHOCTH COOBITHS W  YHUCJIOBBIX XapaKTEPHCTHK

JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI.
Pa3nen 5. Ilpon3BoaHasi u nepBoodpa3Has GyHKIUH 48
Tema 5.1 ‘ Copaepxanue y4eOHOro MmarepuaJia 2




ITocaenoBaTeILHOCTH.
IMonsiTHe mpenesia

YucinoBele TMOCIEAOBATEIFHOCTH: ONpeAeIeHNne, CHOCOOBl 3aJaHusl,
BUJbl. Apudmernyeckass 1 reOMEeTpHUYecKasi MPOrPecCur, UX CYMMBI.
[TocnenoBarenbHOCTh Kak (YHKIHMS HATypaJlbHOTO — apryMEHTa.
CymmupoBaHue MocienoBaTeNnbHOCTe. beckoHeuHo Oombiie U
OeckoHEeuHO Masible BenuuuHbl. [loHsTHE O IIpenene

JInuyHOCTHEIE,
MeTanpeaMETHbIE U
MPEAMETHBIC
KOMIICTCHIIUN B
COOTBETCTBHH C

nocienoBareabHOCTH. [loHsTre penena GyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIEHUS NpeesoB. [loHsATHE HEONPEIEIEHHOCTH. ob1iero oopazoBaHus,
Tema 5.2 IlousiTue Conep:kaHue y4eOHOT0 MaTepuaJia 2 YTBEPKICHHOTO
Npou3BOAHON. POPMYIIbI | [[pupamenne  apryMeHta. llpupamenne — GyHKIMM.  3ajgaum, 2 HpUKa3oM
u npasunjia MPUBOSAIINE K MOHSATHIO MPOU3BOIHOMN. OmnpesesieHne Mpou3BOIHOM. Mumnncrepcrsa
nuddepeHunpoBaHus Anroput™m OTBICKAaHUS MPOU3BOIHOM. dopmybl 00pa3oBaHis 1 HAyKH
muddepentmpoBanus. [Ipasuna nuddepenuupoBanus. [IponsBoanbie P® ot 17.05.2012 Ne
BBICIIUX TOPSAKOB. 413
Tema 5.3 | Conepxkanue y4eOHOro MaTepuasia 2
I'eomerpuueckuni U | ['eomerpuueckuil U ¢uszndeckuil cMpica npou3BoaHON. OmnpeneneHue 2
puznuecknii CMBICJI | KacaTeNbHOU K rpaduKy PyHKIHH. AITOPUTM COCTABJICHUS yPaBHEHHUS
NPOU3BO/IHOIM KacaresibHON K rpaduky pynkuuu Y=Ff(X). Haxoxaenue ckopoctu s
npoiiecca, 3a1aHHOro (popMyIioi u rpaduKom.
Tema 5.4 Tlonsatue o | Conep:kanue y4eOHOro MaTepuasa
HENMpEPLIBHOCTH [Tonstue HenpepbIBHOM (pyHKIMU. CBONHCTBA HEMPEPHIBHON (DYHKIIHMH.
(pynxunm. Meton | cpysy, MEXJly HEMPEPhIBHOCTHIO U AUDPPepeHIupyeMOCTbi0 QYHKIUI
HHTEPBAJIOB B TOUYKE. AJITOPUTM PEIICHHS HEPABEHCTB METOI0M HHTEPBAJIOB.
Tema 5.5. UccaenoBanue | Cogep:kanue yueOHOro Mmarepuajia 2
$ynxuuii u nocrpoenne Bospactanue u yObiBaHue (GYHKIMH, COOTBETCTBHE BO3pacTaHUs U 2
rpaguKos. yObIBaHUS (QYHKIMM 3HAKy IPOU3BOIHOM. IKCTpEMyM (DYHKIIHH.
3amayy Ha MaKCUMyM U MUHHUMYM. BBIIYKIIOCTBH, BOTHYTOCTb, TOUKU
nepernba. AJTOpuUTM HcCcieloBaHUA (YHKIMM M TIOCTPOCHUS ee
rpaduka ¢ MOMOUIbI0 TPOU3BOTHOM.
Tema 5.6 Haxoxaenue | Coaep:xxkanue yueOHOro marepuajia 12
ONTHUMAJIBLHOI'O IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IEP:KAHUE
pesyabrara ¢ moMomblo | Hauvmensimee u HauOombinee 3HaueHue QyHKuuu. IIpumeHeHune 2
NPOU3BO/IHOM B | IPOM3BOJHOM Ui OTHICKAaHHWA HAWOOJBIIEr0 W HAMMEHBLIETO
NPAKTHYECKHUX 3a1a4aX | 3HAUYCHUI HEeNpPepbIBHON (PYHKITMH HA OTPE3Ke.
IIpakTuyeckoe 3ansitue Ne 6 [TocinenoBarensHoctu. [IpousBoanas. 10
Tema 5.7 Copneprxanue y4eOHOro MmaTepuaJia 10




IlepBooOpa3nas [Toustue mepBooOpasHoii W wmHTerpama is ¢yakuun  Y=f(X). 10 JlngHoCTHBIC,
pynxuun. Heompenenennsiii  unHTerpan. Tabmuna wuHTerpanoB. CBoiicTBa MeTanpeaMETHEIE U
HeonpenesenHblii HEOIpeAeNeHHBIX HMHTerpanoB. M3ydeHue mpaBuia BBIYMCICHUS npeaIMeTHbIe
HHTErpaJj nepBooOpa3zHoii. Beruncnenune HeonpeaeeHHbIX HHTETPaJIoB. KOMIIETEHIINH B

IIpakTnyeckas pabora Ne 7 COOTBETCTBUU C
Tema 5.8 Onpenenennpiii | Coaep:kanue y4e0HOro Marepuasa 2 ®I'OC cpennero
HHTerpaJ. ®opmyaa | [Touarue onpenenéHHOro UHTErpayia. I 'eomerpudeckuii U Gu3ndecKuit 2 o0mero o6pazoBanwus,
Heblorona — JleiiOHuna. | cMpicl  ompenesneHHoro  uHTerpana. CBoiicTBa  ONpeIeNeHHBIX YTBEPXKICHHOIO
IInomans UHTErpasioB. Brruncnenue omnpezeneHHbIX HHTErpainos. dopmyna MIPUKA30M
KPHUBOJIMHEHOH Heiorona — JleiiOnuna. Pemenue 3agay Ha NMpUMEHEHUE WHTErpaia Munwucrepcrsa
Tpaneuum. JUTSI BHIYHUCIICHUS TUTOIAN KPUBOJIMHEHHOMN TpanelyH. o0pa3oBaHUs U HAYKH
Tema 59  Pemenne | Conep:xxanue yueOHOro MaTepuasia 14 P® ot 17.05.2012 Ne
3aga4. [IpousBoaHas u ®opmynsl 1 npasuna auddepenuupoBanus. Vccnenopanue GyHKINN 14 413
nepBoodpa3Hasn C TIOMOIIbIO TPOW3BOAHOW. Hambonbilee W HauMeHbIIEEe 3HAYCHUS
bynkoun. byukun. Beraucnenue neppoodpasnoii. [Ipumenenne neppooOpa3Hoii

IIpakTuyeckoe 3ausitue Ne 7 [lepBooOpasnas u unrerpai. ®opmyia

Hprorona-JleliOnumna.
Pa3nen 6. Koopaunatsl 1 BeKTOPHI B mpocTpancTBe. [Ipsivblie ¥ MJIOCKOCTH B MPOCTPAHCTBE. 78
Tema 6.1. Ocnosubie | Conep:xanue yueOHOTro MaTepuaJia 2
NOHATHUSA cTepeoMeTpUH. | OCHOBHBIE MOHATHS CTepeOMETpUM. TOUKM, HpsIMbIE U IUIOCKOCTH 2
Koopaunarel u BeKkTopsl | (criocoObl  3ananust). IlpsMoyrombHas cuctemMa KOOpAMHAT I
B IIPOCTPAHCTBeE npoctpaHcTBe. Bektopsl B mpocTpaHcTBe. Dopmysna paccTOSHUA

MeXy IByMsi Toukamu. J{nmuHa BekTopa. Buasl Bektopos. [locTpoenue

BEKTOpa B CHCTEME KOOpAuHAaT. JIMHEHbIE onepauy Haj BEKTOpaMu

(YMHOXXEHHE BEKTOpa Ha YHCIIO, CI0KEHHWE U BBIYMTAHUE BEKTOPOB).

CkansgpHoe npousBeieHHe BeKTopoB. [Ipocreiimue 3anaun B

KOOpJMHATaX.
Tema 6.2. IIpsamas u Copneprxanue y4eOHOro MmarepuaJia 2
IUIOCKOCTH B OcHoBHBIE CBOWCTBA INIOCKOCTH. B3anMHOE pacrnoiokeHne NpsMbIX B 2
NPOCTPAHCTBeE. npoctpancTse. [lepecekaromnuecs, napajiselbHble U CKPEIIUBAIOIINEcs

psIMBbIE. Yron MEXTY MPSIMBIMU B IIPOCTPAHCTBE.

[lepnenauKyIsIpHOCTD NPAMBIX. PacnionokeHne npsMbIX U INIOCKOCTEN

B IpocTpaHcTBe. Touka mepeceueHuss MpsAMOM M  IUIOCKOCTH,

MPUHAJJIEKHOCTh MPAMOM TI0CKOCTH. OCHOBHBIE MPOCTPAHCTBEHHBIE

burypsi.
Tema 6.3. Coaep:xxaHnue yueOHOT0o MaTepuaJia 2 JInunocTtHbIE,

IHapaaneabHOCTH




NPAMBIX, IPAMON U [TapannensHble npsimast u miockocTs. OmnpeneneHue. 2 MeTanpeaIMeTHbIE U
IUIOCKOCTH, IJIockocTeii | [Ipuznak CpolictBa. Yrosnm MeXIQy CKPEIIMBAIOIIMMUCS TNPSIMBIMH. NpEIMETHBIE
[Tapannensuble mwiockoctu. Omnpenenenue. Ilpusnak. CpoiicTsa. KOMIIETEHIINH B
[TpunosxeHne BEKTOPHOM airedOpbl K pEIICHUIO 3ajad Ha MpSMYIO U COOTBETCTBUHU C
MJIOCKOCTh B MPOCTPAHCTBE (IMApaUICIbHOCTh JIBYX MPSIMBIX, ®I'OC cpennero
[apajuIeIbHOCTh  JIBYX IUIOCKOCTEH, NapajuleJbHOCTh MPSAMOM H ob1iero oopazoBaHus,
MJIOCKOCTH) YTBEPKACHHOTO
Tema 6.4. Coaep:xanue yueOHOro MmaTepuaJia 2 MIPUKA30M
IlepnieHAUKYISAPHOCTH [lepnenaukynspHbie MpsIMBIE. [TapannenbHble MpsIMBIE, 2 MunucrepcTBa
NPSAIMBIX, IPAMOIi 1 NEPIEeHIUKYIAPHbIE K IUIOCKOCTU. [Ipu3HaK neprneHauKyJIspHOCTU 00pa3oBaHUs U HAYKU
IJIOCKOCTH, IJIOCKOCTeH | mpsaMOi M II0CKOCTH. [IpuiioKeHne BEKTOPHOM anre0psl K PEIEHUIO P® or 17.05.2012 Ne
3a/1a4 Ha MPSAMYIO U IIJIOCKOCTh B IIPOCTPAHCTBE (NEPIIEHIUKYISIPHOCTh 413
JBYX MPSIMBIX, TIEPIEHIUKYISIPHOCTD IBYX IIOCKOCTEH,
NEPIEeHIUKYJISIPHOCTh NPSIMON U IJIOCKOCTH).
Tema 6.5. | Conepxanue yueOHOIro MaTepuasia 2
IlepnieHauKyasp U | [lepnenaukyissp M HakJIOHHasg. Teopema O TpexX NEpPHEHIUKYISIPAX. 2
HakjJoHHass. Teopema o | Yrom Mexay OpSMOM W IUIOCKOCTBIO. YTOJI MEXIY IUIOCKOCTSIMH.
Tpex mnepneHAMKYJsipax. | JIsyrpanHbil yroia. llepnenaukyispHbele mockoctu. PaccrosiHus B
JIByrpaHHblii yroJi. npoctpanctBe. [IpunoxeHre BEeKTOPHON anreOpbl K pelIeHUIo 3aaad
Ha TpPSAMYI0 U IUIOCKOCTh B MPOCTpaHCTBE (Yroil MEXIy JABYMs
IUIOCKOCTSIMH, YroJl MEXAY ABYMs NPSMBIMH, YToJl MEXAY NpSIMON U
TIJIOCKOCTHIO)
Tema 6.6. Ilpsimbie u | Coaep:kanue y4eOHOro Marepuaa 2
IUIOCKOCTH B | IIpoeccuoHa/ILHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE
NpaKTHYeCKHUX 3aja4ax | B3zaumHoe pacnosoxeHue npsMbIX B npoctpaHcTse. [lapamienbHocTb 2
npsIMON u IUIOCKOCTH, NIapajlIeIbHOCTb IUIOCKOCTEH,
MEePIECHANKYJSIPHOCTh  ITUIOCKOCTEW. PacmosiokeHwe mpsmbeIX U
IUIOCKOCTEH B OKpY’KarolieM Mupe (IpUpoJie, apXUTEKType, TEXHUKE).
Tema 6.7 Pemenne | Coaeprxanue y4eOHOIro MmarepuaJia 16
3ajau4. IIpsambie u | PacrionoxkeHne  OpsIMBIX M IUIOCKOCTEH B NIPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAUHATHI | [lepneHIuKyIsIpHOCTh M MapajUIeIbHOCTh MPSMBIX M IJIOCKOCTEH.
u BEKTOPbI B | JlekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B IIPOCTPAHCTBE.
NPOCTPAHCTBE CrnoxxeHue M BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHUCIIO.
KoopauHnats! BekTopa
IIpakTnyeckoe 3ansaTue Ne 8 KoopauHatel U BekTOpbl. [Ipsimbie u 14
IJIOCKOCTH B IIPOCTPAHCTBE.
CamocrosiTesbHast paboTa mo pasgeny 6 50




Pa3nes /. MHOIrorpaHHMKHM M TeJia BpallleHUs!

36

Tema 7.1 Conep:kanue y4eOHOT0 MaTepuaJia 6 JInuHoCTHBIE,
MHOrorpaHHUKH. MHororpaHHukH - OCHOBHbIE TOHATUA. [Ipu3ma (HakiIOHHAs, mpsMas, 6 MeTaIpeMETHBIE U
IIpusma, npaBwibHasg) u €€ aneMmeHthl. llapamnenenunen. ColicTBa [IpEeAMETHBIE
napajejaenunen, Kyo, | npsmoyroibHoro napamienenuneaa. Ky6. [lupamuaa u e€ sneMeHThI. KOMIIETEHIIH B
nupaMuaa ¥ ux ceyenus | IIpaBunbHasg nupamuzga, €€ cBoWcTBa. YcedeHHas nupamuia, €€ COOTBETCTBUU C
CBOICTBA. ®I'OC cpennero
Tema 7.2 ConepixkaHue y4eGHOro MaTepuaJia 4 obrmiero oopazoBaHus,
IIpaBuiabHbIE [Tnomanp MOBEpXHOCTH MHOTOrpaHHUKOB. [IpocTtelinme komOuHaIH 4 YTBEPIKIACHHOTO
MHOI'OI'PAaHHUKH B | MHOTOTPaHHUKOB. BhIuncieHne 3JeMEeHTOB MPOCTPAHCTBEHHBIX (PUTYD IpUKa3oM
JKM3HH (p€Opa, nuaronanu, yrisl). [IpaBuibHBIE MHOTOTpAaHHHKH. Munucrepcrsa
Tema 7.3 Conep:xxanue yueOHOTo MaTepuaJia 6 00pa3oBaHKs U HAYKH
Huauuap, KoHyc, map u | Llumnap, komyc, cdepa u map. OCHOBHBIE CBOWCTBA HPSMOTO 6 PD or 17.05.2012 Ne
HX CeYEeHUs KpPYroBOT'O HWJIMHJIPA, IPSIMOTO KPYyroBoro Konyca. M3o0paxenue Ten 413
BpallleHusi Ha IulockocT. IlpeacraBineHue o0 yceyEHHOM KOHYCE.
Ceuenus koHyca (mapajijieibHoe OCHOBAaHUIO M MPOXOsIee yepes
BEpILMHY), CEYEHUA LWIMHApa (MapajuiesibHO M IEPHEHAUKYISIPHO
ocH), ceueHusX mapa. Pa3BépTka nuiInHIpa U KOHyca
Tema 7.4 Conep:xanue yueOHOTo MaTepuaJia 6
Ilnomaau nmoBepxHocrei | [Inomane MOBEPXHOCTH IMIMHIApPA. [lmomans MOBEPXHOCTH KOHYCA, 6
TeJ Bpamenusa. O0beMbl | yceu€nHoro konyca. Ilmomams moBepxHOCTH cdepbl U e€ dYacTeil.
MHOTOrPAaHHUKOB U TeJl | O6bembl. OCHOBHBIC MOHATHS U cBoMcTBa. OOBEM MPSMOYTOJIBHOTO
BpAallleHHUsl. napamienenunena. Oo6vem kyba. O0bemMbl TPSIMON TMPU3MBI U
muMHIpa. O6beMbl upamuibl 1 KoHyca. O0beM mapa.
Tema 7.5 Conep:xxanue yueOHOT0 MaTepuaJia 2
IIpumepnl cummerpuii B | [ToHsTHe O CHMMETpHHM B MPOCTPAHCTBE (LEHTpajbHAas, OCEBasd, 2
npogeccun. 3epkanbHasi).  OO0oOLIeHHe  TpPEeACTaBICHUH O  MPaBHIBHBIX
MHOTOTPaHHHUKAX (TeTpas’ap, KyO, OKTa’Ap, J0JeKadap, UKOCAdIP).
[Tpumepsl cummeTpHii B ipodeccuu.
Tema 7.6 Conep:xxanue yueOHOTo MaTepuaJia 12
Haxo:xaenue 00bemoB, | IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME
NJIoIaAeil MOBEPXHOCTH | MHOTOTpaHHUKH. Tema ¥ TOBEPXHOCTH BpamieHus. [liomaan 2
MHOTOIPaHHMKOB M TeJ | moBepxHocTell Ten BpameHus. OO0beMbl U IUIOMIAIN TOBEPXHOCTH
BpallleHUs B | MHOTOTPAaHHUKOB U TEJI BpaAIICHUS
NMPaKTHYECKUX 3aXa4ax IMpakTuyeckoe 3ansitue Ne 9 Muororpanauku. Tena U MOBEPXHOCTH 10

BpauicHus. MI3Mepenus B reoMeTpun.




Pa3nen 8. JluckperHas cayyaiiHasi BeJIHYMHA. JJIeMEHTbl MATEMATHYECKOH CTATHCTHKH.

12

Tema 8.1 Juckpernas | Coaep:kanue y4e0HOro Marepuasa 6
cly4yailHas  BeJMYMHA, | CiydaiiHple Beau4uHBL. Buapl ciydaitHeix BenuuuH. OnpeneneHue 6
3aKOH ee pacnpefe/JeHusl | IUCKPETHOM  cioyyallHOW  BEJWYMHBL.  3aKOH  paclpeaeicHus

JIUCKPETHOM Cly4ailHOM BEJIMYMHBI. E€ 4MCIOBbIE XapaKTEPUCTUKH.

ITonsiTve 0 3aKOHE OOJIBIINX YHCEL.
Tema 8.2 Zanaum | Conep:kanue yueOHOro MaTepuajia 6
MaTeMaTH4YeCKOil OcCHOBHbIE  TIOHSITUS ~ MaTeMAaTHMYEeCKOM  CTAaTHUCTHKU.  3ajJauud 6
CTAaTUCTUKH. MaTemMaTuueckoil ctatuctuku. [lepBuynas o0paboTKa CTaATUCTHUECKUX

JaHHBIX. YHCIOBBIE XapaKTEpUCTHKU (IeHepaibHasi COBOKYIIHOCTb,

BbIOOpKa, cpeaHee apudMeTHUEeCKoe, MOJa, MeAuaHa, pa3Max,

mucnepeust). [Ipeacrasienue nanapix. Pabora ¢ tabmunamu,

rpadukamu, IuarpaMMamH.
Koncyabranus 2
IIpomexyTouHas arTecTanus (JK3aMeH) 8
Bcero no gpucuuninHe: 336

JImuHOCTHEIE,
MeTanpeIMeTHbIC U
MpEeAMETHBIC
KOMIIETEHIINH B
COOTBETCTBUH C
®I'OC cpennero
oOmero oopa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
00pa3zoBaHus U HAYKH
P® ot 17.05.2012 Ne
413




3. YCJOBUs PEAJIMBALINN PABOYEM ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JUCIHHUIIJIMHbI

3.1. MarepuanbHO-TeXHHYECKOe o0ecneyeHue

[Ipu peanuzamuu oOpazoBaTenbHOM mMporpammbl mo crenuanbHoct 44.02.03
[lenaroruka JIONOJHUTEIBHOTO OOpa30BaHUA UCIIOJIB3YIOTCSl  CJEAYIOIINE
KOMITOHEHTHI MaTepUaIbHO- TEXHUYECKOM 0a3bl ISl U3YUECHUS JUCIUTUINHBI.

VYuebnas ayautopus 5 Ha 30 MOCamOYHBIX MECT JJII IPOBEACHUS YUECOHBIX
3aHATHI BCEX BHUJIOB (B T.Y. MPAKTUYECKOMN MOJTOTOBKH OOYYaIOIIUXCS), TPYIIOBBIX U
WHAVUBUYATbHBIX KOHCYJbTAIMHI, TEKYIEr0 KOHTPOJS U MPOMEKYTOYHOU aTTeCTaIluU
no azapecy yia. llpsaummukoBa 1.14 ctp. 6 yuebnsii kopmyc 21. IlepconanmbHbid
KOMITBIOTEP C BBIXOJIOM B HWHTEPHET, JKpaH IS TMPOCKTOpa, JOCKAa MapKepHasd,
OpPOEKTOp, 2 KOJOHKH, YYeOHBIE CTOJBI, YYCHHYECKHE CTYNbs, KJIaBHATYpa,
KOMITBIOTEPHAsI MBI, HATJIAIHBIE TTOCOOUS, TUTAKATHI

[TomenieHne aisi CaMOCTOSITENIBHOM PabOThl 00yYaromuxcsi, ayauropust 6, c
BBIXOJJOM B ceTh «VIHTepHET» W JOCTYyNOM B DJIEKTPOHHYIO HWH(OPMAIMOHHO-
o0pa3oBaTeNbHyI0 Cpely yHHBEpcUTeTa 1Mo aapecy yi. [lpsaumnukoBa n.14 ctp. 6
yueOHbIl Kopmyc 21, cnenuanu3upoBaHHas MeOelb: CTONbI YYeHHYeCcKHe — 6 miT.,
ctynmbss — 12. TexHumueckwe cpeacTBa oOydeHHs W MmaTepuaisl: [lepcoHabHBIC
KOMITBIOTEPHI C BEIXOJIOM B MHTEPHET — 6 IIT.

[lomenienne naasi caMoOCTOATENbHOM paboThl oOydaronuxcst — lLleHTpasibHas
HayuHas OuOnmoreka mmenu H.M. XKenesnoa mo aapecy JluctBennuuHas amies, 2,
KoOpIl. 1, — ynuTanbHbIe-KOMIBIOTEPHBIE 3aJbl (HA 50 MOCagOYHBIX MECT) C BBIXOJAOM B
UHTEPHET.

Ilepeueny ne 00xX00UMBIX KOMNIEKMOG JUUYEH3ZUOHHO20 NPOPAMMHO0
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),OnepanuonHas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckunid.

3.2. YueOHasi InTepaTypa u pecypchbl HHPOPMALMOHHO-00pa30BaTEeIbHOM
cpeabl YHUBEPCUTETA, BKJIOYAs NepedeHb Y4eOHO-MeTOANYEeCKOro odecneyeHust
JJIS1 CAMOCTOSITE/IbHOI PatoThl 00YYAKOIIMXCS MO TUCIUIJIMHE

OcHoBHas JauTEpaTypa:

1. Maremaruka. [Ipaktukym: yueOHOE mocoOue Jyisi cpeaHero mpodecCuoHaTbHOTO
obpazoanusi / O. B. TatapuukoB [u #p.]; moa  oOmeld  pemakiuei

O. B. TarapuukoBa. — MockBa: M3nmarensctBo FOpaiit, 2021. — 285 ¢c. —

(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr:

anekTpoHHbIH // OOpa3oBaTenbHas miatdgopma FOpaiit [cair].



2. Maremaruka: yd4eOHUK g cpeaHero mpodeccuoHanbHOro oOpa3oBaHus /
O. B. TarapuukoB [u 1p.]; mox oOmed penaknueir O. B. TarapHukoBa. —
Mocksa: UzmarensctBo FOpaiit, 2021. — 450 c¢. — (IIpodeccrnonanpHoe
obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekct: 3aeKTpOHHBIH [/
Oo6pazoBatenbHas wiargopma FOpaiit [caiiT].

JlonoJiHUTEIbHAS JTUTEPATYpA:

1. [lIumaueB, B. C. Marematuka: y4eOHMK ¥ TIPAKTUKYM JUISI CPEIHETO
npodeccronansHoro  obpaszoBanusi /  B. C. [llumaueB; moxm  penaxiuei
A. H. TuxonoBa. — 8-¢ uzn., nepepad. u non. — Mocksa: U3natenscTBo FOpaiiT,
2021. — 447 c. — (IIpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-
13405-6. — Tekcrt: anektponHbIi // O0pa3oBarenbHas iardopma KOpaiT [caiit].

Y4eOHo-MeTOoAuYeCKHE MATEPHAIbI:

1.Meroanueckue  yKazaHWs K  MPaKTHUYECKUM/JabopaTOpHbIM  paboTam
(Onextponnbiii pecypc)/ Koporun HO.U., T'opoxoB JI.B., — MockBa: PTAY-MCXA,
2021 — ObC —«PTAY-MCXA»

Humepnem — pecypcul

OnextpoHHO-0nOmMoTeyHas cuctema PITAY-MCXA um. K.A. Tumupsizea
(manee DbC) caiit www.library.timacad.ru

Hayunas snextponnas oubaroreka «KubdepJlennnkay - https://cyberleninka.ru/
CereBas dJIeKTpOHHAs OMOJIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books



http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB
OCBOEHUSIOBIIEOBPA3OBATEJILHOM

JTUCHUATIIMHBI

q)Ole)I H METOAbI KOHTPOJA U OLICHKHU PE3YyJbTaTOB oﬁyqum{

Pe3ysabTarnl 00yyeHus

DopMbI U METOBI
KOHTPOJISAA M OLlEHKH
pe3yJabTaToB
00y4eHust

JIMYHOCTHBIE:

- OCo3HaHHe OOYyYarOIIMMHUCS POCCHMCKONH  TIpa)KIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH M
CaMOOIIPEEIICHHUIO;

- HaJIMYMe MOTUBALMU K OOYYEHHUIO U JMYHOCTHOMY Pa3BHUTHIO;
LICJICHAIPABJICHHOE pAa3BUTHE BHYTPEHHEH IMO3UUMU JIMYHOCTH Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTENM HapoaoB Poccuiickon
denepaurn, HWCTOPUYECKUX M HAMOHAIBHO-KYJIBTYPHBIX TpaduLIUM,
dhopmupoBaHue CHCTEMBI 3HAYMMBIX IIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, AHTUKOPPYIUMOHHOIO MHPOBO33PEHHUS], IPABOCO3HAHHS,
9KOJIOTHUECKON KYJIbTYpbI, CIOCOOHOCTHM CTaBUTh LIETH M CTPOUTH
JKU3HEHHBIC TUIAHbI;

- c(hOPMUPOBAHHOCTH TPEACTABICHUN O MAaTeMaTHKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJIECIUPOBAHUS SBJICHUU H
MPOIECCOB, UJICSIX U METOJaX MAaTEeMaTHKH;

— T[OHMMAaHME 3HAYMMOCTM MATEMATHKWM JUIsi  HAy4dHO-
TEXHUYECKOro  Iporpecca, CQOPMHUPOBAHHOCTb  OTHOLIEHUS K
MaTeMaTHKe KaK K YacTH OOIIeYeTIOBEYECKOH KYJIbTyphl 4Yepe3
3HAKOMCTBO C HCTOPMEH pPa3BUTHS  MAaTE€MAaTHKH, OBOJIOLUEH
MaTeMaTUYECKUX UJIEH;

— pasBUTHE JIOTMYECKOIO MBIIUIEHUS, IPOCTPAHCTBEHHOTO

BOOOpaXEHUs, aITOPUTMHUUYECKON KYJIbTYPbI, KpUTUUYHOCTH MBIIUIEHUS
Ha YypOBHE, HeoOXomuMoMm nisi  Oyaymed mpodeccrHoHanbHON
JesITeIbHOCTH, IS TPOAOIKEHHsI 00pa30BaHUs U CaMOOOpa30BaHMS;

— OBJIQJICHHE MAT€MaTUYECKUMHU 3HAHUSIMH M YMEHUSAMH,
HEOOXOAMMBIMU B TOBCEJHEBHON MHU3HH, AJIS OCBOEHHUS CMEXHBIX
€CTECTBEHHOHAYYHBIX JAMCLUUIUIMH U JUCIHUIUIMH TpOo(eCcCHOHATIBLHOTO
LUKJIa, U1 HOJy4deHus oOpa3oBaHMs B 00JacTAX, He TpeOyOIUX
yrayOJIeHHONH MaTeMaTUYeCKOM MOATrOTOBKHY;

— TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE
caMo00pa30BaHUIO, Ha MPOTSKEHUH BCEW IKU3HH; CO3HATEIbHOE
OTHOIICHHE K HENpephIBHOMY OOpa30BAaHUIO KaK YCJIOBUIO YCIIEUIHON
po¢eCCUOHAIBPHON U 0OIIIECTBEHHON JIEATEeIbHOCTH;

— FOTOBHOCTb U CITIOCOOHOCTH K CaMOCTOSITENIbHOM TBOPUYECKOU U

Texymui KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJIHEHUE
MUCbMEHHOU paboThI;
- BBIIIOJIHEHUE
NPaKTUYECKON pabOTHI
(MHIUBHyaTIbHAS
dbopma paboThI)

[IpomexxyrouHas
arrectanus B popme:
1 cemectp —
KOHTPOJIbHAS
cucreMa

2 ceMecTp - IK3aMeHa.

Meroa nposeneHus
IIPOMEKYTOUYHON
aTTeCTallU! -
BBITNIOJTHEHHE
9K3aMEHALIMOHHOTO
KOMIUIEKCHOTO 331aHUS




OTBETCTBEHHOM JI€ATEIBHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHOM paboTe, COTPYAHHMUYECTBY CO
CBEpCTHHKaMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-
HCCIIEI0BATENILCKOM, IPOEKTHOM U IPYTUX BUAX JESATEIbHOCTH;

— OTHOWIEHHE K NPOPEeCcCCHOHATHHON JEATENBHOCTH Kak
BO3MOYKHOCTH  y4yacTuUsi B  pEIIEHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM;

MeTanpeaMeTHbIe:

- YMEHHUE CAMOCTOSITENILHO OIPEEIIATh eI e TeIbHOCTH
U COCTaBJIATH IUIAHBI JESATEIBHOCTH; CaMOCTOSTEIbHO OCYIIECTBIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh JESTEIbHOCTD;

- HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJISl JOCTHKEHMSI
IIOCTABJIEHHBIX LIE€JEH M pealn3aluy IUIaHOB JEATEIbHOCTH; BHIOMPAThH
YCIICIIHBIE CTPATETUHU B PA3IMYHBIX CUTYAIHIX;

- YMEHHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B
IIPOLIECCE COBMECTHOM J€ATENbHOCTH, YUWUTBHIBaTh MO3ULMU JPYTUX
YYaCTHUKOB JIEATEJIBHOCTH, 3()(HEKTUBHO pa3periaTts KOHPIUKTHI;

- BJIQJICHUE  HaBbIKAMU  IIO3HABAaTEJIbHOM,  y4ueOHO-
UCCIIEIOBATEIbCKOM M IMPOEKTHOM  JI€ATENbHOCTH,  HaBbIKaMU
paspeuieHuss  1poOieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pPELIEHUs IMPaKTUYECKUX 3ajad,
IIPUMEHEHMIO Pa3InYHbIX METO0B IIO3HAHUS;

- FOTOBHOCTb U CIIOCOOHOCTh K  CAMOCTOSATEIbHOU
WH(POPMAIIMOHHO-TIO3HABATEIbHON JIESITEIbHOCTH, BKIIIOYAs yMEHHUE
OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOYHHMKAX MH(POPMALUU, KPUTHUYECKH
OLICHUBATh M WHTEPIPETHPOBATH WH(POPMAIHIO, TOIYyYaeMyIO U3
Pa3IUYHBIX HCTOYHHUKOB;

- BJIQJICHUE SI3BIKOBBIMM  CPEICTBAMU: YMEHME SICHO,
JOTUYHO W TOYHO WM3JaraTb CBOIO TOYKY 3pEHHS, HCIO0JIb30BaTh
aJieKBaTHbIe  SI3bIKOBBIE  CPEJCTBA; —  BIAJCHME  HaBBIKAMHU
MO3HABATENIHHONU PeICKCUN KaK OCO3HAHMS COBEPIIIAEMBIX JEUCTBUN U
MBICIIMTENbHBIX MPOLECCOB, MX pe3yIbTaTOB M OCHOBAHUM, T'PaHMIL
CBOETO 3HAHMS M HE3HAHMsI, HOBBIX MO3HABATEJIbHBIX 3aJ]a4 U CPE/ICTB
JUIS MX JOCTHXKEHHUS,

- LEIeYCTPEMIICHHOCTh B MOUCKaX W MPUHATUU PEIICHUH,
CO00pa3UTEIbHOCTh M HWHTYULHUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NPEJCTaBICHUN; CHOCOOHOCTh BOCHPHUHHUMATh KpPacoTy W TapMOHUIO
MUDa;

npeAMeTHbIE:

1) yMmMeHue omnepupoBaTh MOHITHUSMH: ONPEICICHUE, aKCHOMA,
TEOpemMa,  CIEJICTBUE,  CBOMCTBO,  IPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCHUJIbHBIE (DOPMYIHUPOBKHU; yMeHUE (QOopMyIupoBaTh OOpaTHOE U
MPOTHBOIOJIOXKHOE  YTBEP)KICHHWE,  NPUBOJIUTH  NPUMEpPHl U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJlI MaTeMaTHUYeCKON WHIYKIUH;
NPOBOJIUTH JIOKA3aTEeNIbHBIE pAacCY)KJICHHs TMpU pELIeHUH 3ajad,
OLICHHUBATh JIOTHYECKYIO MMPaBUIILHOCTh PACCYKICHUM;

2) YMEHUE  ONEepUpOBaThb  MOHATUSAMHU: MHO’KECTBO,
MMOJIMHO’KECTBO, ONEpaliy HaJl MHOXXECTBAMU; YMEHHE MCIIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHbIM  ammapar sl  ONHCaHHWs  PealbHbIX
MIPOLIECCOB M SIBJICHUM UM MpU PEIIeHUH 3a]la4y, B TOM YHUCIIEe U3 APYTUX
y4eOHBIX TPEAMETOB;

3) yMeHHe ONepupoBaTh MOHATHAMHU: Tpad, CBI3HBIN Tpad,




JiepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 33/aBaTh U OIUCHIBATH
rpadgpl pa3IMYHBIMUA CIIOCOOAMH; HCIIOIL30BaTh Tpadbl MPU pEIICHUU
3ajad;

4) ymeHue CBOOOJHO OICPUPOBATh IOHATHSIMHU: COYETAHHE,
NEPEeCTaHOBKA, YHWCIIO COYETaHW, YHCIO TIEPEeCTaHOBOK, OHMHOM
HeloToHa; ymMeHHe NPUMEHATh KOMOMHATOPHbBIE (DAKThI U PACCYXkKIECHUS
JUIsl peLlIeHNUs 3a/1a4;

5) yMeHue onepupoBaTh MOHITUSMU: HATYPAIBHOE YHCIIO, [EII0¢
YHCII0, OCTATOK IO MOZYJI0, PAlMOHAJIbHOE YUCIO, MPPALMOHAIBHOE
YHCIO,  MHOXECTBAa  HATypalbHBIX,  LEIbIX,  pallOHAJIbHBIX,
JeHCTBUTENBHBIX YMCEI; YMEHUE UCIIOJIb30BaTh; IMPU3HAKU JEITUMOCTH,
HaUMEHbIIMKA OOl JenuTenb W HaMMEHblIee oOlee KpaTHoe,
anroput™M EBKIMaa mpu pemieHuH 3a/1ad; 3HAKOMCTBO C pa3IMYHBIMHU
HO3ULIMOHHBIMU CUCTEMaMM CUHUCIICHUS;

6) ymeHHe CBOOOJHO ONEPUPOBATh MOHITUSMHU: CTENCHb C
LeNbIM IIOKa3aTejaeM, KOpeHb HaTypajJbHOM CTENEeHH, CTElNeHb ¢
palMoOHATBFHBIM ~ [IOKa3aTeleM,  CTENeHb C  JICHCTBHUTENBHBIM
(BellecTBEHHBIM) IOKa3aresneM, JiorapudmM ducia, CHHYC, KOCUHYC U
TaHT'€HC [IPOU3BOJILHOTO YHUCIIA;

7) yMeHue OIIepPUPOBAThH HOHATHAMMU: TOX/1ECTBO,
TOXKIAECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE, HEPABEHCTBO, CHCTEMa
YpaBHEHMH M HEPAaBEHCTB, PAaBHOCUJIBHOCTb ypaBHEHUH, HEPABEHCTB U
CHUCTEM, pallOHaJIbHbIE, UPpPALlMOHATIbHbBIE, [IOKa3aTeNIbHbIE, CTEIICHHBIE,
JorapupMHUECcKue, TPUTOHOMETPUUECKUE YpPaBHEHMs, HEPaBEHCTBA U
CHCTEMBI; yYMEHHE pelaTb YpaBHEHWS, HEPABEHCTBA W CUCTEMBI C
IIOMOILBIO PA3JIMYHBIX IPUEMOB; pellaTh YpaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C IapaMeTpOM; IPHMEHSATh YPaBHEHHUS, HEPaBEHCTBA, WX
CHCTEMBI Ul pelleHHs] MaTeMaTUYeCKUX 3a7ad U 3a7ad U3 Pa3IUuHbIX
o0rnactell HayKH U peaibHOM JKU3HH;

8) yMmeHue CBOOONHO ONEPHPOBATH TOHATHIMHU: rpaduk
¢byHkuu, oOpaTHast (yHKUMSA, KOMIO3MIMS (DYHKUMN, JHHEHHas
GyHKuus, KBajpaTHuHass (QYHKUUSA, CTENeHHas (YHKIUS C LeIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKUE byHKIUY, oOparHble
TPUTOHOMETpHUUYECKHE (YHKIMHU, MOoKa3aTeldbHas M Jiorapudmuyeckas
GyHKIMM; yMEHUE CTpOUTh rpa@ukud  (GYHKIUH,  BBIIOJHATH
npeoOpa3oBaHus rpaduKoB (QYHKLUH; YMEHHE MCIIOJIb30BaTh IpaduKu
GYHKIMA Ui W3YYeHHs TPOLECCOB M 3aBUCHMOCTEH TPH PEIICHUU
3a[a4 U3 JIpyTrux y4eOHbIX MPEIMETOB U U3 PeabHOM )KU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTU MEXKIYy BEJIMYMHAMHM; YMEHHE CBOOOJHO
ONEepUpOBATh  MOHATUSAMH: UYETHOCTh (YHKIMH, MEPUOJUYHOCTD
(GYHKIIMM, OrpaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh (PYyHKIIHH,
HKCTpeMyM (YHKIMH, HauOoJbIllee U HaUMEHbIee 3HAUeHUs! (HyHKLIUU
Ha MPOMEXYTKE; YMEHHE MPOBOJUThH HccieloBaHuEe (DYHKIUU; YMEHUE
UCIOJIb30BaTh CBOMCTBA U rpaduku (YHKIMA IS pelIeHusl ypaBHEHHIH,
HEPaBEHCTB M 3aJau C IapameTrpamu; H300pakaTb Ha KOOpPIUHATHOM
IUIOCKOCTH MHOKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

9) yMEHHue cBOOOJIHO OIIePHPOBATH TIOHSATUSIMH:
MOCJIEI0BATENbHOCTb, apU(pMeTHdYecKas HpOrpeccusi, reoMeTpuuecKas
nporpeccusi, OECKOHEYHO YOBIBaOIIas Te€OMETpUYEcKas MpPOTrpecCHs;
yYMEHHUE 3aJjaBaTh IOCJIEOBATEILHOCTH, B TOM YHCIE C MOMOILBIO
PEKYpPPEHTHBIX (hopMyIt;

10) ymeHue oOnepupoBaTh IMOHATHSMHU:  HEHPEPHIBHOCTh




byHKIMHM, acUMNITOTHI Tpaduka QyHKIUHM, TIEepBas ©  BTOpas
NpOM3BOIHAs (YHKIMH, TEOMETPUYECKUH U  (PU3MUECKUIl CMBICI
IIPOM3BOJHON, IE€pBOOOpa3Hasi, OIPENEICHHbI WHTErpai; yMEHHE
HaXoJUTh AaCHUMITOThI TIpaduka (YHKIHMH; YMEHHE BBIUUCIATH
IIPOU3BOJHBIE CYMMBbI, IIPOM3BEIEHUS, YACTHOTO M KOMIIO3HMLIUU
(GyHKLUUH, HAXOAWTh YPABHEHUE KacaTeNbHOW K Tpauky (QyHKUHU;
YMEHHUE HUCIOIB30BaTh MPOU3BOIHYIO JJISl HCCIEIO0BaHUs (PYHKUUH, IS
HaXOXXJCHHUS HAWJIy4lIero pelleHuss B HNPUKIAAHBIX, B TOM YHUCIE
COLMAIIbHO-9KOHOMHYECKUX M (DU3NYECKHUX 3aJauax, JUIsl ONpeeIeHuUs
CKOPOCTM M YCKOPEHHUS; HaXOIUTh IJIOMIAAM U 00beMbl (uryp c
[IOMOUIbI0  MHTErpajlia; MNPUBOJUTH IPUMEPHl  MATEMaTHYECKOIO
MOJICJIMPOBAHMS ¢ IOMOLIBIO AU epeHInanbHbIX ypaBHEHUH;

11) yMmeHue omepupoBaTh IOHATHSIMH: KOMILICKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YUCIIA, MOAYJb U apryMEHT KOMILJIEKCHOTO
yuciaa, (opMa 3amUCH KOMIUICKCHBIX 4HCeN (TreoMeTpudeckas,
TPUTOHOMETpHUUYECKass W  ajredpauyeckas); yMeTb IPOU3BOIMTH
apumeTnyecKkue ICHCTBUS C KOMIUIEKCHBIMU 4YHCJIAMU; MPUBOJIUTH
IPUMEPbI UCIIOIb30BAHUS KOMILJICKCHBIX YHCET,;

12) ymeHue CBOOOIHO ONEPUPOBATH TOHITUSMH: CpEIHEES
apudMeTHyecKoe, MenuMaHa, HauOosblllee M HAaUMEHblIee 3HAYCHMS,
pa3Max, AUCIIepCHsl, CTAaHJAPTHOE OTKJIOHEHHE JUIsl ONMCAHUS YMCIIOBBIX
JTAHHBIX; YMEHHE UCCIIe10BaTh CTATUCTHUECKUE JAHHbIE, B TOM YHCIE C
NpUMEHEHHEM TpaQHuuecKuX METOAOB U OJCKTPOHHBIX CPE/ICTB;
rpa¢u4ecKkd HCCIIEOBATh COBMECTHBIE HAONIOJEHUS C IOMOILBIO
JIMarpaMM pacCEeMBaHUs U JIMHEHHOW perpeccuy;

13) ymeHHe HaXOAUTh BEPOSITHOCTU COOBITHI C MCIIOJIb30BAaHHEM
rpadU4ecKuXx METOJOB; NPUMEHSTH IS pemeHus 3amad  (OopMyIIbl
CIIO)KEHUSI U  YMHOXEHHMs  BEpOATHOCTEH, ¢opMyny  IMOJHOU
BeposiTHOCTH, ¢opmyny bepuymnu, komOuHatopHbie GakTel U
(GopMynbl; OIIEHMBAaTh BEPOATHOCTU pealbHBIX COOBITUH; YyMeHHe
ONepupoBaTh TMOHATUSAMU: CilydailHas BeJIMYMHA, pacIpeeeHne
BEPOATHOCTEN, MaTEMaTUYECKOE OKUJAHUE, IUCIIEPCHUS U CTaHJAPTHOE
OTKJIOHEHHE CIy4yailHOW BeJIMYMHBI, (QYHKIUU pacupeleleHus u
IUIOTHOCTH  PaBHOMEPHOIO,  IOKAa3aTEJIbHOTO WU HOPMAJbHOIO
pacmpeneneHnid;  yMEHUE  HCIOJIb30BaTh  CBOWCTBA  M3YUYEHHBIX
pacnpeneneHuil Ui pelleHns 3a7ad; 3HAKOMCTBO C MOHSATHSMU: 3aKOH
OOJBIIMX 4YMCEN, METOJbl BBIOOPOYHBIX HCCIEJOBaHHUM; yMEHHE
IOPUBOAUTh TPUMEPBHI TPOSABICHHUS 3aKOHAa OONBIIMX 4YHUCENT B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymenue cBOOOIHO OMEPUPOBATh MOHATHAMH: TOYKA, HPsMasi,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUHM YroJl, ABYTPaHHBIN
yroy, TPEXIPaHHbI Yroj, IEpeceKarolyecs, MNapauielbHble U
CKpEeIIMBaOIIKecs MpsMble, MapajlIeIbHOCTh M MEepPHEeHANKYIIPHOCTh
IPSIMBIX U IJIOCKOCTEH, YroJl MEXAY NPSAMBIMH, YTOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSAMH; YMEHHE HCIOIb30BaTh MpPU
peLIeHUH 33/1a4 U3ydeHHbIE (DAaKThl M TEOPEMbl IUIAHUMETPUH; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
ONEpUpPOBaTh TMOHATUSMU: MHOTOTPAHHUK, CEUYEHHE MHOIOIPaHHUKA,
NpaBWIbHBI ~ MHOTOTpaHHUK, Mpu3Ma, NOHpamuaa, ¢urypa u
MOBEPXHOCTh BpAIlIEHUs, LWIMHAP, KOHYC, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHMs] KOHyca M LWIMHJIpA, HapaiieIbHble OCH WU
OCHOBaHMIO, CEYEHHE I1apa, TIIOCKOCTh, Kacaromascs cepsl, HUIMHIPA,




KOHyCa, yMEHHE CTPOMTb CEYEHHE MHOIOIpaHHHMKa, H300paxarb
MHOT'OI'PaHHUKH, (PUTYpBI M TOBEPXHOCTH BPAILEHHSI, UX CEYEHUs, B TOM
YHCIIEe ¢ TOMOIIBIO AIIEKTPOHHBIX CPEJCTB; YMEHHUE IPUMEHSTH CBOCTBA
reOMETPUUECKUX ¢buryp, CaMOCTOSITENILHO (bopMynMpoBaTh
OTIpeNieNIeHUs] U3y4aeMbIX (DUTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAaX U
IPU3HAKAX I'E€OMETPUYECKUX (PUryp, 0OOCHOBBIBATH HJIM OIPOBEPIaTh
UX; yMEHHE MpPOBOJIUTH KiacCHPUKanuioo (Uryp MO pa3IHuHBIM
IPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE IOTIOJIHUTENbHBIE IOCTPOEHUS;

15) ymeHue CBOOOAHO ONEPUPOBATH TOHITUSMH: ILIOMIAb
¢burypel, o0beM (uUrypsl, BeJIMYMHA yIJa, PACCTOSHUE OT TOYKU MO
IUIOCKOCTH, pPAaCCTOSHUE MEXAY TMPSAMBIMH, pACCTOSIHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAAL cepbl, MIIOLmaab MNOBEPXHOCTU IHPAMUJIBL,
OpU3Mbl, KOHyca, UWIMHApPA, O0beM Ky0a, MPSMOYroJbHOTO
napajjelenunesa, MNUpaMuibl, MNPU3MBlL, LWIMHApPA, KOHyca, IIapa;
YMEHHUE HaXOUTh OTHOLICHHE 00BEMOB MOAOOHBIX (UTYP;

16) ymeHue CBOOOIHO OIEPUPOBATH TMOHITUSIMH: JBIIKCHUE,
napajuieNbHBINA MEPEHOC, CUMMETPHS Ha TUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00UsA, MOAOOHBIE (UTYPBI;, yMEHHE
pacro3HaBaTh paBHbIE M MOJO0HBIE (DUTYpPBI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, AapXMTEKType; YMEHHE HCIOJb30BaTh TIE€OMETPUUYECKHE
OTHOIICHHSI, HAXOAWTh TE€OMETPHUUYECKHE BEIWYHMHBI ([UIMHA, YTOJI,
IUI0IA/b, 00bEM) IIPU PEILIEHUH 3a7ay U3 JPYTUX Y4EeOHbIX INPEIMETOB
U U3 pealbHOW KU3HU;

17) yMEHHE CBOOOJTHO OTIEPUPOBATH MTOHSATHUSMH:
NpSMOYTOJIbHAsE CHUCTeMa KOOPIWHAT, BEKTOP, KOOPIMHATHI TOYKH,
KOOpJIMHATBl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BEKTOpa MO 0a3mcy, CKalsipHOE MNPOM3BEACHUE,
BEKTOPHOE TNPOM3BEAECHUE, Yol MEXIy BEKTOpaMH; yMEHHE
UCTIOJIB30BaTh BEKTOPHBIM ¥ KOOPIWHATHBIA METOA [UIsl PEUICHHUS
reOMETPUUECKUX 3aJad W 3a7ay JPYrHuX Y4eOHBIX IpPEIMETOB;
ONIepUpPOBATh MOHATHAMU: MaTpula 2x2 u 3x3, onpeaenuTelb MaTPHUILbL,
reOMETPUYECKUI CMBICIT OTIPEIeIUTENS;

18) yMeHHe MOIECTUPOBATH pEATbHBIC CHTYal[MHM Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHHs, HEPaBEHCTBA U MX
CHCTEMBI TI0 YCJIOBHIO 3a/Ia4yM, HCCIEI0BATh TOCTPOCHHBIE MOJETH C
UCIOJIb30BaHUEM arlnapara aareOpbl, HHTEPIPETUPOBATh MOTy4YEHHBIH
pe3ynpTaT;  CTPOMTh  MaTeMaTHYeCKWe MOJENH C  IOMOIIBIO
reOMETPUYECKUX TOHATUA W BEIWYHMH, pellaTh CBA3aHHBIE C HUMH
NpaKTUYEeCKHe 3a/1a4d; COCTABISTH BEPOSTHOCTHYIO MOAETh U
UHTEPIPETHUPOBATh IOJYYEHHBIM pe3ynbpTaT; pelaTh MpUKIIaJHbIe
3aJadyd  CpPEJICTBAMHM MAaTE€MaTW4YeCKOro aHajim3a, B TOM YHCIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

19) ymeHue BbIOMpATh MOAXOMAIIMN METOA JJIsl PELICHUS
3aJaud; MOHUMaHUe 3HAYUMOCTH MAaTEMaTUKH B M3YyYEHHUU MPUPOTHBIX
U OOIIECTBEHHBIX TIPOIECCOB W SIBICHWUH; yMEHHE pacro3HaBaTh
NPOSIBIIEHUE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMEHHE IMPHBOIHUTH
IIpUMEPBl MAaT€MATHYECKUX OTKPBITUH POCCHMCKOM M  MHUPOBOMU
MaTeMaTHYeCKOM HayKH.




4.2 ®oH/ OLIEHOYHBIX CPEACTB JIsl MPOBeAeHUS IPOMEKYTOUHOH
aTTecTAUNO0YYAIOIIMXCS 10 JUCIHUIINHE

IMoxka3zaresm U KPUTEPUH OLICHUBAHUSA KOMIIETECHIUMN
[TokazaTenn W KpUTEPUU OICHUBAHHUS KOMIIETCHIIMH, OMUCAHUE IIKAJI
OIICHUBAHMS COACPIKATCS B MPUIIOKEHUU 1.

KoHTpoJibHbIE U TECTOBBIC 3aJaHUS
KoHTpoJsibHBIE 3a1aHUs COIEpKATCS B IPUITIOKEHHUH 1.

MeTOIlI/I‘leCKI/Ie MaTepHaJIbl

MeTtonuueckre MaTepuaibl, OMNPEISISIONIMe TPOLETYyPhl OICHUBAHUS
3HAHWM, YMEHHM, XapaKTepu3yomux (OopMUPOBAHUE KOMIIETCHIINM, COJepKaTcs
B npwiioxeHuu 1.



Ipuioxenne 1
KoHTpPOJIbHO-01IeHOYHBIE CPeCcTBA
7151 IPOBEIEHUsI MPOMEKYTOYHOI aTTeCTAMHU MO TUCIHIIHHE
OVY/. 06 MaremaTuka

1.1. ®dopma NpoMeKYTOYHON aTTeCTAIMM: dK3aMeH (2 cemecTp).

@DOH/| OLIEHOYHBIX CPEJICTB COAEPIKUT KOHTPOJIBHO-OLICHOUYHBIE CPEICTBA, HEOOXOIUMBIX

U1 IPOBEJICHUS IK3aMEHa.

1.2. Cucrema ouleHUBaHMA Pe3yJIbTATOB BbINOJHEHUS 3a1aHU I

OueHuBaHuE pe3ylbTaTOB  BBIOJHEHUS 3aJaHUM  MPOMEXKYTOUHOM  aTTecTaluu
00y4aroIUXCsl OCYLIECTBIISIETCS HA OCHOBE CJICAYIOIINUX IPUHIUIIOB!

JIOCTOBEPHOCTH OIICHKU — OLEHUBAETCS YPOBEHb C(HOPMHUPOBAHHOCTU 3HAHHI, YMEHUH,
NPAaKTUYECKOTO OMbITA, OOUIMX U MPO(ECCHOHATBHBIX KOMIIETCHIIUN, POJIEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOZI€ BBITIOJHEHUS 3aaHMUS;

aJIcKBaTHOCTU OLIGHKM — OLIEHKA BBIIOJHEHUS 3aJaHMi JOJDKHA IPOBOJUTHCS B
OTHOIIEHMH TEX KOMIIETeHIIMH, KOTOpble HEOOXOAMMBbI Ui A(PQPEKTUBHOTO BBINOIHEHUS
3a/1aHus;

HAJCKHOCTU OIICHKM — CHUCTEMa OLIEHWBAHUs BBIMOJIHEHMs 33JaHUN JOJDKHA 00JaaaTh
BBICOKOM CTENEHBI0 YCTOMUMBOCTH IPHU HEOJHOKPATHBIX OLEHKAX YpPOBHS C(HOPMHUPOBAHHOCTHU
3HAaHUW, YMEHUH, TMPAKTUYECKOTO0 ONbITa, OOMHUX U MpPo(PecCHOHATBHBIX KOMIETCHIINN

00yJaromuxcs;

KOMIUIEKCHOCTH OIIEHKM — CHCTEMa OILIEHUMBAHUs BBINOJHEHHUS 3aJaHUil JOJDKHA
MO3BOJIATh ~ HMHTETPATUBHO  OICHWBAaTh 00mUe W  TPO(ECCUOHATBHBIE  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTUBHOCTH OIICHKHA — OIICHKA BBITIOJIHEHHS KOHKYPCHBIX 3aJaHUil JOJHKHA OBITh
HE3aBUCUMOH OT OCOOCHHOCTeH mpOo(ecCHOHATbHOW OpUEHTAMU WM MPEANOYTCHUN
npernoaaBaresieil, OCyIECTBISIFOIIMX KOHTPOJIb WIH aTTECTAlMIO.

[Ipy BBIMOMHEHUM MPOIEIYpP OLIEHKH 33JaHUN HUCIOJB3YIOTCS CIEAYIOIINE OCHOBHBIC
METO/IbI:

METO/I pacueTa MepBUYHBIX OAIIIOB;

METO/I pacyeTa CBOAHBIX 0aJIOB;

Pe3ynbrarhl BHIMOTHEHHS 33aJaHUIl OIEHUBAIOTCS B COOTBETCTBUU C pPa3paOOTaHHBIMU
KPUTEPHUSIMHU OI[EHKH.

Hcnone3yercs nsatu OanbHAas 1IKajia JUisl OICHUBAHUS PE3yJIbTaTOB O0yUYeHUS:

ITepeBon msiTu GaIbHOM MIKAJBI yUeTa Pe3yIbTaTOB B ISITH OANBbHYIO OLICHOYHYIO IIKAITY:

Ouenka KoanyecTBo 6a/1510B, HAOpPaHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOr0 H MPAKTHYEeCKOIo
3a/IaHUs, CPeIHMIT a1 0 UTOraM aTTecTaAlNN

OreHka 5 «oTIn4YHOY 4,6-5
Orenka 4 «Xoporo» 3,6-4,5
Onenka 3 «yI0BIETBOPUTEIBHO 3-3,5
Ouenka 2 <29

«CHEYAOBJIICTBOPUTECIIEHO»

1.3 . KOHTpPO/IbHO-OLICHOYHBIE CPeACTBA
3ananue:

1.0TBeTuTH Ha BOMPOCHI (2 BOIpoca).

2. BeimonauTh npaktryeckoe 3aaanue (1 3aganue).

IIpuMepHbIe BONPOCHI 1JI co0ece10BaAHMS
1. Lenble u palioHaIbHBIC YKCTA.
2. JlelcTBUTENBbHBIC YUCIIA.



3. IlpubmmxeHHbIC BEIYUCICHUS.

4. KoMmmieKkcHbIe yncia.

5. Kopnu u crenenu.

6. KopHu HaTypaJIbHOM CTEIICHH M3 YKCiIa ¥ UX CBOMCTBA.

7. CreneHu ¢ pallMOHAJILHBIMH [10KA3aTENIIMHU, UX CBOMCTBA.

8. Crenenu ¢ IeCTBUTEIBHBIMU MIOKA3aTENISMHU, UX CBOMCTBA.

9. Jlorapudm uncia. OCHOBHOE JOrapuPpMHUUECKOE TOKIAECTBO.

10. Jlorapudmer. CBoiicTBa orapudmos.

11. Jlorapudm. [lecaTuunbie 1 HaTypaabHbIE JTOTAPU(DMBI.

12. Jlorapudm. Onpenenenue. IlpaBuna neicTBuii ¢ morapupmMamu.

13. Jlorapudm. OcHoBHbIe nOHATHSA. [lepexon kK HOBOMY OCHOBaHHMIO.

14. TIpeoGpa3oBaHue anreOpanyecKiX BhIPAKECHHIHA.

15. IlpeoGpa3oBaHue palMOHAIbHBIX U UPPALMOHAIBHBIX BBIPAXKECHUH.

16. IIpeoOpa3oBaHME CTETICHHBIX U TTOKA3ATEIILHBIX BBIPAKCHHM.

17. TlpeoGpa3oBaHue MOKA3aTEIbHBIX U JOTAPU(IMUUECKUX BBIPAKCHHI.

18. Papmannast Mepa yria. BpamarensHoe ABIKEHHE.

19. Cunyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHUCIIa.

20. 3HakW, 4YHCIOBBIE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTH
TPUTOHOMETPUUYECKUX (QYHKLUH.

21. TpuroHoMmeTrpuyeckue GyHKIUU YUCIOBOTO APTyYMEHTA.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMyInbl TPUBEACHUSI.

24. ®opMyIIbI CIOKEHUS.

25. CuHyc ¥ KOCHHYC JBOWHOTO yria. @opMysbl HOJOBUHHOTO YTIa.

26. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUYECKUX (YHKLUI B IPOU3BEIACHNUE.

27. IlpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPUIECKUX (DYHKIIHIA B CyMMY.

28. IlpeoOpa3oBaHusi MPOCTEHUIIMX TPUTOHOMETPUUYECKHUX BBIPAKCHUM.

29. BeIlpakeHHE TPUTOHOMETPHUUECKUX (PYHKIMI Yyepe3 TAaHTE€HC MTOJIOBHHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHTE€HC YUCIIA.

31. IIpocteiiniie TPUrOHOMETPUUYECKHUE YPABHEHUS.

32. IIpocteiinmie TPUTOHOMETPUIECKHAE HEPABCHCTRA.

33. ®ynkuuu. OcHOBHBIe TMOHATUA. OOnacTb oOmNpeAeraeHus M MHOXKECTBO
3HA4YCHUM.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynkumu. [loctpoenne rpadukoB (QYHKIWH, 3aJaHHBIX — PA3THIHBIMU
croco6amu.

36. ®ynknuu. CBoicTBa QyHKITUH.

37. ®yHkuud. MOHOTOHHOCTb, UYE€THOCTb, HEUYETHOCTh, OIPAaHHMYEHHOCTb,
MEPUOINIHOCTb.

38. Oynkumu. [lpomexyTkn Bo3pacTaHus W yOBIBaHWS, HauWOOJbIIee U
HalMEHbIIIee 3HAaUEeHUs, TOUKU dKCTpemMyMa. [ paduueckas HHTEpIpeTanus.

39. CnoxHast ¢GyHKUHS (KOMITO3UIMS). Apu(METHYeCKHe Omnepanuu  Hajl
byHKIMAME.

40. ®Oynkuuu. [ToHsTHE O HETIPEPHIBHOCTH (HYHKIINH.

41. O6patuble pynxuu. OOnacTe onpeseneHuss U 001acTh 3HAUCHUH 0OpaTHOU
GyHKIHH.

42. Ob6patnble pynkun. CroiicTa. ['paduk oOpaTHON QyHKIUH.

43. Jlorapudmuueckas QpyHKIUS, ee CBOICTBA U TpaduK.

44, Jlorapudpmuueckue ypaBHEHHs U HEPABEHCTBA.

45. Tloka3zatenbHas QyHKIUS, €€ CBOICTBA U TpaduK.

46. Iloka3aTenbHblEe YpaBHEHUS U HEPABEHCTBA.



47. CrenenHas (yHKIIHs, €€ CBONCTBA U TpaduK.

48. YpaBHEHUS U HEPABCHCTBA CTEIICHHON (PYHKITUH.

49. OOGnacTh ompeAeacHHsS U MHOKECTBO 3HaUYeHHUH (QyHKIHMK y= SiNX,eé CBOMCTBA
u rpaduk.

50. Oob6nacte omnpeneneHus U MHOXKECTBO 3HAYCHUN (DYHKIIMHU Y= COSX, e€ CBOWCTBA
u rpaduk.

51. OOGnactp ompeneneHrs U MHOKECTBO 3HaueHUH QyHKIIUU V= tgX, e€ cBOICTBa
u rpaduk.

52. OO6nactb ornpeaeneHrs U MHOXKECTBO 3HaUeHUW (PyHKIMHU y= ClgX, e€ cBOMCTBa
u rpaduk.

53. IIpeobpazoBanust rtpadukoB GyHKIMA. CUMMETpPUS OTHOCHUTEIBLHO OCEH
KOOpJMHAT.

54. TlpeoOpazoBanus rpadukoB GpyHkiuii. [lapanienpHbiii mepeHoc.

55. TIpeobpa3oBanus rpadukoB GyHKIUH. CUMMETPUS OTHOCUTEIBHO Havata
KOOpJMHAT.

56. IIpeoOpaszoBanus rpagukoB ¢yHKIuA. CHUMMETPHUS OTHOCHUTEIBHO MPSMOMN
y=X.

57. Ilpeobpa3oBanus rpadpukoB (yHKIMiA. PacTspkeHume W CkaTHe BJIOJIb Oceit
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHIBHOCTH YpaBHEHHIA,

59. VpaBuenus. OCHOBHBIE IPHEMBI UX PEILICHHS.

60. Cucremsl ypaBHEHHI. PABHOCHIIBHOCTD CHCTEM YpaBHEHUIA.

61. Cuctembl ypaBHeHHI1. OCHOBHBIC IPUEMBI UX PEIICHHUS.

62. HepaBencrBa. OCHOBHBIC IPUEMBI HX PEIICHHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M rpadMKoB (PYHKIHMIA NpU pEHICHUN YpaBHEHHHA U
HEPaBEHCTB.

65. MeTtox HHTEpBAJIOB.

66. M300pakeHne Ha KOOPIMHATHOM INIOCKOCTH MHOXECTBA peIIeHUH ypaBHEHUN
C IByMsI IEPEMEHHBIMH U UX CHCTEM.

67. N300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA PEILICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMH U UX CHCTEM.

68.  CrocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MOCIIE0BATEIbHOCTEH.

69. CymmMmmpoBaHHE MOCIEA0BATEIHHOCTEH.

70. [ToHsiTHE O MTPOU3BOAHON (PYHKIIMHU, €€ TE€OMETPUUYECKHI CMBICIL.

71. [TonsiTre o Mpou3BOAHON (QYHKIIMH, €€ (PU3NUECKUN CMBICI.

72. VYpaBHeHUEe KacaTelbHOW M HOpMaNHU K Tpaduky QyHKIUH.

73. [Tpon3BoIHBIE CYMMBI, Pa3HOCTH, TIPOU3BENCHUS, YACTHOTO.

74.  Ilpou3BoJiHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

75. [IpumeneHnre MpoU3BOAHON K MCCIEIOBAHUIO (DYHKITI M MMOCTPOCHUIO
rpauKoB.

76. [TprMepbl UCTIONB30BaHUS TPOU3BOIHON /IS HAXOXKACHUS HAWITYUIIEero
peleHns B TPUKJIIAIHBIX 3a/1a9ax.

77.  Bropas npousBojHas, €€ reoMeTpudeckuii cMbica. HaxoxaeHue ckopoctu
JUTSL TIpoliecca, 3aJaHHOTO (hopMYyIToil U TpaduKoMm.

78. Bropas npousBonHas, ee puzndeckuit cMbicil. HaxoxxaeHne ycKopeHus
JUTSL TIpoliecca, 3aJaHHoTO (hOpMYyIToi U TpaduKoMm.

79. [TepBooOpaznas u unTerpai. CpoiicTaa.

80.  Tabmmma mepBoOOpa3HBIX.

81. OnpeneneHHbI UHTErpajl, OCHOBHBIE CBOMCTBA U €r0 FeOMETPUYECKUN

cmbici. @opmyna Hetorona—IJleliOHuna.



82. [IpuMeHeHne OIpeeICHHOrO UHTErpaa Uil HaX0XKACHUs TUIOIAa U
KPUBOJIMHEHHOMN TPAIlCLIUH.

83. OcHOBHBIC  TOHATUS ~ KOMOMHaTOpwKH. Pa3memenus. CoderaHwus.
ITepecranoBkH.

84. 3ajaun Ha TOJACYET YHMCIA Pa3MEIICHHM, MepecTaHOBOK, COUETAHUM.
Pemienue 3aa4 Ha nepeOop BapuaHTOB.

85. ®dopmyna 6unoma Hetotona. CoiicTBa OMHOMUHAIBHBIX KOA(DPHUITUEHTOB.

86. Tpeyronbuauk [Tackans.

87. CoObITHE, BEPOSATHOCTH COOBITHS, CIIO)KCHUE B YMHOXEHUE BEPOSITHOCTEH.

88. [IpencraBienue naHHBIX (TAOIHUIBI, TUATPAMMBI, TPAapUKN)

89. B3anMHoe pacnosioxeHne IByX NpsSMbIX B IIPOCTPAHCTBE.

90. [TapannensHOCTh MPSMON U IUIOCKOCTH.

91.  IlapamienbHOCTH IIIOCKOCTEH.

92. [TeprieHAUKYJIAPHOCTD MPSIMOM U IJIOCKOCTH.

93.  IlepneHauKymsp U HaKJIOHHAS.

94, VYroa Mexay npsMoi U IIIOCKOCTBIO.

95. JIByrpaHHbIi yrod.

96. YTom MeXIy TIIOCKOCTSIMH.

97.  IlepneHIUKYISIPHOCTH ABYX IIOCKOCTEH.

98. ['eomeTpryeckue mpeoOpa3zoBaHus MPOCTPAHCTBA: MAPAIIICIIBHBIN MIEPEHOC.

99. ['eomerpuueckue npeoOpa3oBaHuUs MIPOCTPAHCTBA! CUMMETpUS

OTHOCHTEJIBHO TUIOCKOCTH.

100. MmuororpanHuku. Bepmmnsl, peOpa, rpaHd MHOTOTpaHHHUKA.

101. IIpusma. [Ipsamas u HakIoOHHAs mpu3Ma. [IpaBuiibHas npu3Ma.

102. Mmuororpaunnuku. [lapannenenunen. Kyo.

103. TIlupamupa. IlpaBunbHas nupamuna. Y ceueHHas nupamuaa. Tetpasap.

104. Cummerpuu B KyOe, B apajulefienunesie, B Ipu3Me U TUpaMu/e.

105. Ceuenus xKyOa, IpU3MbI U TUPAMUJIBI.

106.  IIpencraBieHue O MpaBUIbHBIX MHOTOIPaHHUKAX (TETpasap, KyO, OKTa’ap,
JOJICKAdAP U UKOCAIIP).

107. Humuaap. OcHoBaHue, BBICOTA, OOKOBas TMOBEPXHOCTh,  OOpasyroras,
pa3BepTKa.

108. OceBble ceueHust UMIMHPA U CEUEHUS, TapajlieIbHble OCHOBAHUIO.

109. Konyc. Yceuennsiii koHyc. OCHOBaHHE, BBICOTa, OOKOBas IMOBEPXHOCTH,
oOpa3yrolas, pa3BepTka.

110. VYceuennbiii koHyc. OcHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrolas, pa3BepTka.

111.  OceBble ceueHUsI KOHycCa U CEYEHHUs], apauIeIbHbIe OCHOBAHUIO.

112.  Illap u cdepa, X cedeHusl.

113. KacarenpHas IIIOCKOCTH K cepe.

114.  OO6bem u ero uzmepenue. MarerpanpHas ¢popmysna oobema.

115. O6vem Tema. @opmynsl  o0Obema Ky0a,  NpsAMOYrOJbHOTO
napaieNienuea, MpH3Mbl, IMITHHIPA.

116. ®opmynsl oObeMa MUPAMUABI U KOHYCA.

117.  ®opmynbel oObeMa 1apa u miomaau chepsl.

118.  ®opmy:sl Mo TOBEPXHOCTEH HMIMHAPA U KOHYCA.

119. TlomoOme Tten. OTHOMmICHWS TUIOMIAJIEH TOBEPXHOCTEH W  00BEMOB
NOJOOHBIX TE.

120. TIIpsmoyrompHas (AeKapTOBa) CHCTEMAa KOOPIWHAT B TIPOCTPAHCTBE.

121. ®opwmyna paccTosHUS MEXIY IBYMsI TOUKaMH. YpaBHEHHE C(epbl.

122.  Bextopsl. Moayib BekTopa. PaBeHCTBO BEKTOPOB.

123. CnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YUCIIO.



124,  Bektopsl. KoopauHaTsl. PaznoxeHnue BeKTopa mo HarpaBiICHHUSM.

125.  VYron mexny aBymsi BekTopamu. [Ipoekiiusi BEKTOpa Ha OCb.

126. Koopaunatsl Bektopa. CkajsipHOE MPOU3BEICHIE BEKTOPOB.

127.  Hcnonb3oBaHHEe KOOPAMHAT M BEKTOPOB MPHU PEHICHUH MAaTEMaTHUECKUX U
MPUKJIAIHBIX 3a]a4.

HpI/IMepHLIe NMPaAKTUYIECCKUE 3alaHUA
Pa3Butne noHsATHS 0 YHCIIE

1. Bprunciurs:
(1+)°
2. Haiitn MOynb M apryMeHT KOMIUIEKCHOT'O 4ucia
z=-5i
3. Jlanbl yncna:
5 =2+5
z,=1-1
Haiigure: 1 %2
4 JaHbl uncna:

zy=+2 -3
z =2+
Haiizure: “1”~ “2

KopHu, crenenu u jiorapupmbl

1. Borunciure |og5|0g2|0g3|0g2512

3 5
2. Brruncivre 21

223

1 1
3. Boruucnure _|Og 7+|Og 32—_|Og 28

2 4 4 2 4
4. Beraucimre |0 12-1 log 32+£|og 6

3 2 3 3
OCHOBBI TPHTOHOMETPHH
all

1. Haiitu 31ak yucna Sl"?. OTBeTt obocHyiiTe.

2. Haitru 3nak uncna Ctg28(0° . Oreer obocHyiiTe.

all
. Co0s— o
3. Haiinure 3nak uncna 6 . OTBeT 00OCHYMTE.
4. Jlokaxure, uto LG*& — Sin*a =tg*a - sin*a

DyHKIUH, X CBOICTBA U rpaduKu
1. ITocTpouTts rpaduk GyHKIHH

&

y=x 3
2. [Toctpouts rpaduk pyHKIHN

1
y=x ¢++1

3x
Y= :
3. HNana pynkuus x+2 | Haiiti 3HaueHns pyHKIMH B TOUKAX -
1
1, -, 10

IR
4. Haiitu 061acTh onpenenesus GyHKIua & In{ x* —6x+10)



YpaBHeHNsI M HEPABEHCTBA

1. Pemmre ypasuenue cos( X +* ) =1

2 Pemmre ypasuenne 3tg (3x+%) = -3
3. Pemmre ypasaeHne 1—tg2X = 2tgx

4 Peunte ypasrenue cos(1-x) =14

Hauaja MaTeMaTH4eCKOI0 aHAJIHN3Aa
1. Breruncnure

lim(x%—5x+3)

x—=3

S
. : lim

2 Beruucnure lim ==

3. Haiinure npon3BoaHy0 QyHKITHIL:

a)f(X) =5x*+3x+7
6) f(x) == —2Vx +7

4. Haiitu  ypaBHenme kacartenpHOH K  rpaduky QyHKOIHK
v=2x*+1

5. Haiizure npoussoxnyo dynkun V = VX 13X 1 4

6. Uccnenyiite (QyHKIMIO HA MOHOTOHHOCTH U 3KCTPEMYMBI
f(X) =—2x3+21x2 - 72x+9

7. Haiinure npoussoanyro Gpynkmun Y = Sin(x? +2) -cos(x —2)

8. Haiinure mnpOMEXYTKM MOHOTOHHOCTH (YHKIMM M TOYKH
sketpemyma ¥ = X* + 6x° +9x + 8

9. Haiinure To4uky nepern6a U MpOMEXKYTKH BBITYKJIOCTH rpaduka
bynkm Y = X -6X7 + 4

10. Haiigure mNPOMEKYTKM MOHOTOHHOCTH (QYHKIMM M TOYKH

BKCTpeMyMa j." =X"-6Xx" + 9x
11.  Jokaxwure, yto pyHkuus F sBnsercs mnepBooOpa3sHONW A (QYHKIMH
f(X) Ha mpomesxyTke ( - 0 ; +00), eciu
a) Fx)=x®-4, f(x)=3x% 6)F(x)=2x-x? f(x)=2-2x.

12.Berynciiure  MHTErpan I (x?2 + 4x+1)dx  Berumcnure momane

(urypsl, orpanndenHoi rpagukom GyHKIMKH Y =3X2, IpAMBIME X=2,X=4 u
0CBIO abcLuce
2xdx

3+ %
14. Beruucnure miaomaab (GUrypbl, orpaHUueHHOW rpa@ukoM (GyHKIUU

13. Beruuciure HHTErpal J-

y =16—X? u ochlo abcruce
15.Beryncnure twiomaab (GUrypbl, orpaHuYeHHON TpadukoM (QyHKITUN
y =1-X? 1 ocpio abermee

Kom0unnaropuka, cTaTHCTHKA M TeOpHs BepOSITHOCTel

1. B rpymne 32 crymenta. CKOJIBKUMH CHOCOOAMH MOKHO
chopMupoBaTh KOMaHIy H3 4 dYENOBEK ISl y4acTUsT B MaTeMaTHYECKOM
onumnuazae?

2. Berancnnts: A73+Ag?+As



_ Al
P —A6+
7 2 —C?O.

3. Haiitu

4, CKOJIbKO pa3IMYHBIX MECTH3HAYHBIX YMCE]I MOXKHO 3alMCaTh C TOMOIIIBIO (P
2,3,4,5, 6, 7 Takum 006pazom, 4ToObI Bce ITU(MPHI B UncIaX ObUTH pa3IMuHbI?

5. udp ceiida obpazyercs u3 nByx uucen. [lepBoe, 1By3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B uucie MOTYT MOBTOPATHCS ). Bropoe, Tpex3nauHoe
qrcio, oopasyercs u3 udp 7 u 6. CKOIBKO pa3IHYHBIX MH(YPOB MOXKHO UCIIOIB30BATH B TAKOM
ceripe?

6. Han psig uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmMerndeckoe, pa3max,
MOJy ¥ ME/IHaHy.

7. Ipu xaxux sHauenusx x cpednee apupmemunecxkoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Hana Be1bopka 2, 2, 3,4, 4,7, 7, 7, 9. Haiinure Mmenuany 3Tol BEIOOPKH.

9. Omnpepensisi CTENEHb 3aCOPEHHOCTH I[BETOYHBIX CEMSIH, BBISICHSIIN, CKOJIBKO CEMSTH

COpHBIX PACTEHUM COAEPKUTCS B Kax10M 13 100 mpon3BoJbHBIX 00pa30M BHIOpPAHHBIX MAKETOB
C OIMHAKOBBIM 4uciIOM ceMsiH. [lomyunnu:

Yuciio ceMsH COPHBIX paCTEHUH

Yuciio makeToB

Haiitu cpennee apudmerndeckoe 1 MOJy.
10.  Toacuuranu o6beM mpoaax Marasuna B redenune 10 qHeit (B ThIC. pyo.): 45, 39,
33, 37, 31, 29, 41, 41. Haiitu cpennee apudmeTnyeckoe, MOJ1y U MEIHAHY.

I'eomeTpus
1. OceBoe ceueHHe KOHyca — MPaBHIBHBIA TPEYTOJIBHHUK CO CTOPOHOW 12 cM.
Haiinure miomans cedeHus, MPOBEICHHOTO Yepe3 JIBe 00pa3yrolne KOHYCa, Yrol MEXIy

KOTOppIMH - paBCH 30 .Otpe3ok AD neprneHIuKyisipeH K IUIOCKOCTH PaBHOOCIPEHHOTO
tpeyroiapHuka ABC. U3BectHo, uto AB=AC=5cMm, BC=6cMm, AD=12cMm. Haiinute paccrosiHue
0T KOHIIOB oTpe3ka AD mo mpsimoii BC.

2. Paccrosiaue ot Toukn M 10 Kax/10# U3 BEPILUH MPaBUIBHOTO TPEyrojlbHHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M o mockoctu ABC, ecin AB=6 cwm.

3. B tpeyromsauke ABC nano: ¢ — 90, AC=6 cMm, BC=8 cm, CM — menuana.

UYepes Bepmmmny C nposenena npsmast CK, mepneHauKyssipHas K TNIOCKOCTH TPEYTOJIbHUKA
ABC, npuuem CK=12 cm. Haiigute KM.
4. Yepes cropony AB pomba ABCD mposenena miockocte ADM Tak, uto

nByrpaunelii yron BADM pasen @Q()°. Haitoure cropony pomba, eciu ¢BAD =45

paccrosinue ot Touku B 1o miaockoctu ADM paBHO 4J§
5. Cymma miomaeid Tpex rpaHeil mpsiMOYrOJbHOIO MapajijIeenuIe a, UMEIOINX

obmyio Bepimny, pasaa 404 0m?, a ero pebpa IpOMOPIHHOHATBHEL YicIaM 3, 7 u 8. Haiinute
JIarOHaITb MapajuIeenuea.

6. W3mepenus npsMOYTOJILHOTO Napajuiesnenunesna paBuel 8 cM, 12 cm u 18 cm.
Haiinure pebpo xkyba, 00beM KOTOPOTO paBeH 00bEMY ATOTO MapaJlIe/ICITHIIE/a.

7. [ap panuyca 41 1M niepeceyeH IIOCKOCTHIO, HAXOAIIEHCS Ha paccTOSHUU 9 M
OT 1eHTpa. Haliiure miomaas ceueHus..

8. B xonyce nimna oOpasyromiei paBHa 5, a paauyc ocHoBaHMs paBeH 4. Haiinute
00beM KOHYca.

9. HaiiTn kocuHyC yria Mexy BEKTOPaMH: d (2,—1,1)ub(4,-3,5)



1.3.2 Kputepum oueHKH

bammel 3a
Kpurepun oueHku pe3y/ibTaTOB BbINIOJIHEHUS KPHUTCPUH OLICHKH
TEOPETUYECKOIr0 3aIaHH S MakcumMaabHbIH
0a1 — 1 6aan

- JIGMOHCTpUpYeT TJiayOOKOe, TIOJIHO€ 3HAaHWE W IOHWMaHHUE 1
MIPOrPAaMMHOI0 MaTepuaia;
- MCYEPMBIBAIOIIIE, IMOCIEI0BATEIbHO, TPAMOTHO M JIOTUYECKU BEPHO
W3J1araeT MaTepual;
- Ia€T TOYHOE ONPECIICHNE U UCTOJIKOBAaHNE OCHOBHBIX MTOHSATHIA;
- IIpU  OTBETE JIEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHIA,
MIPUBOJIUT BEPHBIE APTYMEHTHI, J€IaeT MPABUIbHBIC BHIBOJIbI;
- IPaBWIILHO B 00OCTOSTENILHO OTBEYAET HA COMYTCTBYIOIINE BOMTPOCHL.
- JIEMOHCTpPUpPYET TIJIy0OKoe, TIOJIHOE 3HAHUE H I[OHUMaHUE 0,5
MPOTPAMMHOI0 MaTepuana;
- B OCHOBHOM IPaBUJIbHO, 6€3 U3MEHEHHS] OCHOBHOM CYTH IPaMOTHO U
JIOTUYECKH BEPHO U3JIaracT MaTepuall;
- JIONyCKAeT HECYIIECTBEHHbIE HETOYHOCTH INPHU OIPEACIICHUH U
HWCTOJIKOBAaHHUH OCHOBHBIX ITOHSITHIA;
- IpU OTBETE JEMOHCTPUPYET CAMOCTOSATEIBHOCTh  CYXKICHUIA,
MPUBOJIUT BEPHBIE apPryMEHThI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKAaMH JIeJIa€T BBIBOJBI,
- MPaBWJIbHO, HO COBEpIlas HE3HAYUTEIIbHBIC OIIMOKH, OTBEYAECT Ha
CONYTCTBYIOIIHME BOIPOCHI.
-pacKpbIiBaeT OCHOBHOE COJIEp)KaHHE Yy4yeOHOTO MaTepuayia, HO 0,25
00HapyXUBAIOTCS CYIIECTBEHHBIE poOeIbI B IMOHUMaHHUHU
MPOTPAMMHOI0 MaTepuaia
- HEIOJIHO, HapylIas MOCIEA0BaTeIbHOCTh U3JIaracT MaTepuall;
- JIONyCKaeT OIIMOKKM B OMPENEICHUH W HCTOIKOBAHWU OCHOBHBIX
MOHATHH;
- OpU OTBETE JEMOHCTPUPYET CaMOCTOSTEIBHOCTh  CYXKICHUI,
MPUBOJIUT YAaCTUYHO BEPHBIE apryMEHTBI, OTIAECIbHbBIE BBIBOJBI HEIb3S
CUUTATh BEPHBIMH U 0OOCHOBAHHBIMH,
- CTYIEHT WCHBITHIBAET 3HAYMUTENBHBIE 3aTPYyAHEHHs, OTBEYass Ha
CONYTCTBYIOIIUE BOMPOCHI.
- HE 3HAET 3HAYUTEIbHOW YaCTH NPOrpaMMHOr0 MaTepuaia, JOMyCKaeT 0
CYIIIECTBEHHBIE OLITHOKU;
- HE 3HAeT WJIM JIa€T HEBEPHOE ONPENICIICHUE U UCTOJIKOBAHUE
OCHOBHBIX MMOHITHI
- HE MOXET MPUBECTU BEPHBIE apTYMEHTHI, JI€JIA€T HEMPABUIbHBIE
BBLIBOJIBI;
- HEBEPHO OTBEYAET HA COITYTCTBYIOIIUE BOIIPOCHI.

HUTOI'O 1




Kpurepun oueHKH NPaAaKTHYECKOI0 3aJaHMs 10 ajredope

Banael 3a
KPUTEPHUH OLEHKH

XoJl pelleHnss BEpHBIH, NPUBEIEHO BEpPHOE OOOCHOBAHHOE pPELICHHE,
IIOJIy4YE€H BEPHBIA OTBET

1,5

XoJl pelieHus: BEpHBIN, HO JOMYIIEHA OJIHA OMIMOKA BHIYACIUTEIBHOTO
Xapakrepa,

1

Pemenne HavaTo JIOTHMYECKH BCpHO, O0OyHICHA BbIYUCIIUTCIbHAA
OI_HI/I6Ka; HJIK pCIICHNEC HE JOBCACHO 10 KOHIIA, OTBET OTCYTCTBYET

0,5

Hesepnoe peniennie, HeBepHbIN OTBET WM OTCYTCTBHE PEIICHUS

0

UTOroO

1,5

KpnTepnn OLCHKH MNMPAKTUYECKOI'0O 3a/laHMi IO r€eOMETPUH

Bajaasl 3a
KPUTEPUH OLEHKHU

HalJIeH BEPHBIA CIIOCO0 PEIICHHUS;

MIpUBEJICHA BEpHAas MOCJIE0BATEILHOCTh BCEX IIArOB PEILICHUS; BEPHO
000CHOBAHBI BCE KJIFOUEBBIE MOMEHTHI BHIOPAHHOTO CIIOCO0a peIIeHHUS;
BEPHO OTMEUEHBI Ha YEPTEKE CBOMCTBA BCEX IMPEACTABICHHBIX B
ycIoBUU GUTYP U UX IJIEMEHTOB;

BEPHO BBINIOJIHEHBI BCE MTPEOOPA30OBAHUS U BHIYUCICHUS;

MOJTy4€H BEPHBII OTBET

1,5

HaiiJleH BepHbIH CI10CO0 peLIeHNUs;

IpUBE/ICHa BEPHAas MOCJIEJ0BATEIbHOCTD BCEX I1ar0OB PELICHHUS;
JOIYIIEHBI OTCYTCTBHS U (MJTH) HErpyOble OMOKHA B 000CHOBAHUSAX
KJIFOYEBBIX MOMEHTOB;

BEPHO OTMEUYEHbI Ha YEpPTEXE CBOMCTBA MPEICTABIECHHBIX B YCIOBUU
¢Guryp u ux 3J€MEHTOB, KOTOpbIE UIPAIOT BaKHYIO POJb B PELICHUU
3aJa4u;

JIOIYyIIEHA OJJHa Herpy0Oas BhIYMCIMTEIbHAS OUIMOKA, HE BIUSIOIINE HA
IPABHJIBHOCTb JTAIbHENUIIETr0 X04a peleHus

XO/JI peUIeHHs BEpHBIIA;

peleHue, BO3SMOXXHO, HE 3aBEpIICHO;

JOTIYIIEHbI OTCYTCTBHS W (WJIM) HETpyOble OmMHUOKH B 0OOCHOBAHUAX
KITFOYEBBIX MOMEHTOB;

OTMEUEHHBIC Ha YepPTEKe CBOWCTBA MPEACTABICHHBIX B YCIOBUU (pUryp
U MX DJICMEHTOB UMCIOT HETOYHOCTH,

JOTIYIIEHBI HEerpyOble OMMOKY B BBHIYHUCICHHUSIX M B MPeoOpa3oBaHUIX,
HE BJIMSIONINE Ha MPAaBUIILHOCTh XOJIa PEIICHHUS,

B pe3yJIbTaTe ITHX OIMMUOOK MOXKET OBITh TIOJy4eH HEBEPHBIH OTBET

0,5

HEBEPHOE pElICHUE, HEBEPHBIA OTBET WJIM OTCYTCTBUE PELICHUS

NTOIroO

1,5




