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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJIAHBI

1.1. ObaacTh npuMeHeHus1 padoyell MPOrpaMmbl
PaGouas mnporpamMmma y4eOHOW JUCHMIUIUHBI SIBISETCS YaCThIO IPOTrPaMMBbI
MOATOTOBKU crenuanuctoB cpeanero 3seHa (naiee — [IIICC3) B coorBercTBUM ¢ PI'OC
CIIO no cnenumansHoctr 21.02.19 3emiieycTpoiicTBO.
1.2. MecTo y4eoHoii nucuumiuabl B crpykrype IHIICC3:
YueOHas qucIMIUIMHA BXOJUT B 001ieo0pazoatenbubii 1iuki [ITICC3.

1.3. Henu u TpedOBaHus K pe3yabTaTaM O0CBOCHHS Y4eOHOH TMCIHIIHHBI:
OcBoenune coxaepxanus ydeOHOro mnpeamera «Marematuka» oOecreuynBaeT

JOCTHKCHHUC CTYACHTAMU CICAYIOIIHUX PC3YyJIbTATOB!:

JIMYHOCTHBIE:

- OCO3HAaHHE OOYYalIIMMHUCS POCCUMCKOM TIpaXIaHCKOW HWAEHTHYHOCTH;
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITETHHOCTH U CAMOOTIPEIEIICHHIO;

-  HaIWMYMe MOTHBAIMM K OOYYCHHI0O W JIMYHOCTHOMY Pa3BUTHIO;
IIeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHEH IMO3HIIMH JIMYHOCTH HAa OCHOBE JTYXOBHO-
HPABCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickonn Penepanuu, HCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX  TpaaWIui, (HOpMUPOBAHHE CHCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  aHTHUKOPPYMHIIMOHHOTO  MHUPOBO33pEHUS,
IPaBOCO3HAHMS, SKOJOTUUECKON KYJIbTYPhI, CIOCOOHOCTH CTAaBUTh LI€JIK U CTPOUTH
KU3HECHHbIC TIJIaHbL;

— c(hOpPMHPOBAHHOCTH MPEJICTABIICHUN O MAaTEMATUKE KaK YHUBEPCATHLHOM
SI3BIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SBICHUA M TPOIECCOB, UICIX M METOJAxX
MaTEeMaTHKH;

— MOHMMAaHHE 3HAYMMOCTH MaTeMaTHKH ISl HAyYHO-TEXHHUYECKOTO TIporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHUKEe KaK K 4YacTu OOIIeYeI0BEYECKOU
KyJIbTYpbl Yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS MATEMATHKH, DBOJIOIHACH
MaTEeMaTUYECKUX UJICH;

— pa3BUTHE JIOTHYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHUS,
AITOPUTMHYECKON KYyJBTYPhl, KPUTUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOJIUMOM
U1 Oyaymier nmpodecCHOHANBHOM JESITEIBHOCTH, JIJIs TIPOIOJKEHUsT 00pa3oBaHus 1
caMm000pa30oBaHus;

— OBJIQJICHWE MATEeMATHUYECKUMHU 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAMMBIMHA B
MMOBCETHEBHOM JKU3HU, NI OCBOCHUSI CMEKHBIX €CTeCTBEHHOHAYUHBIX TUCIUTIINH U
JTUCITUTUTH TPO(PECCUOHAIIBHOTO IIUKJIIA, JIJIS TOTy4YeHUs 0Opa3oBaHHsS B 00JIACTSX,
HE TpeOYyIoIMX yriyOJIeHHON MaTeMaTUYECKON OITOTOBKHU;

— TOTOBHOCTb M CIHOCOOHOCTH K OOpa3oBaHHMIO, B TOM  YHCIIE
caM000Opa30BaHWI0, Ha TPOTSHKCHWHM BCEW XWU3HM, CO3HATEIHLHOE OTHOIICHHE K
HEMIPEPBIBHOMY OOpa30BaHUI0 KaK YCIOBHUIO YCHEITHOW MPOQPECCHOHAIBHON WU
OOIIIECTBEHHOM JEITEIILHOCTH,



— 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 JESITEIbHOCTH;

— 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 OPHUEHTUPOBATHCA 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 3pPEHHsS, MCIOJIb30BaTh aJE€KBAaTHBIE SI3BIKOBBIE CPEJICTBA; —
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,

— LEJICYyCTPEMJIIEHHOCTh B MOHMCKaX M MPUHATUM  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 PACCYKICHHUI;

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 MOHITUIMU: Tpad, CBI3HBIN rpad, AepeBo, 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, PAalMOHAJIbHBIX, 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  LEJIBIM
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 OIEpPHPOBATh  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 I PEUIEHUS MaTEeMaTW4YeCKHX 3aJad M 3ajad U3
pa3IMYHBIX 00JacCTel HAYKH U peajbHOM KU3HU;

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 JKWU3HM; BbIpakaThb (opMysiamMH 3aBUCHUMOCTH MEXAY BEJIMYMHAMU,
yMEHHE CBOOOAHO ONEPUPOBATh MOHATHSIMH: YETHOCTh (DYHKLHHU, MEPUOTUYHOCTD
GyHKIIUMA, OTPaHUYEHHOCTh (YHKIIMA, MOHOTOHHOCTH (YHKIHH, JKCTPEMYM
(GyHKIMM, HanOoJIbIlIee U HaUMEHbIIIee 3HaUeHHsI (QYHKIIUU Ha MPOMEXKYTKE; YMEHHE
MPOBOANUTH HCCIENOBaHUE (PYHKIIMU; YMEHHE HCIOJB30BaTh CBOMCTBA W Tpaduku
byHKIMN 1719 pelnieHuss ypaBHEHWM, HEPABEHCTB U 3ajady C [apaMeTpamu;
U300pakaTh HA KOOPAMHATHOW IUIOCKOCTH MHOXECTBA pEUICHUN YypaBHEHUH,
HEPABEHCTB U UX CUCTEM;

9) yMmeHwe CBOOOJHO OINEPUPOBATHL IOHATHSAMH: IOCJIEIOBATCIILHOCTD,
apumMeTnyecKas Mporpeccusi, reoOMeTpuyeckas nporpeccus, 0ECKOHEYHO



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

10) ymeHue onepupoBaTh MOHATHIMHU: HEMPEPHIBHOCTh (PYHKIIUU, ACHMIITOTHI
rpaduka (yHKIUHU, TiepBas U BTOpas MPOU3BOAHAS (DYHKUMU, TEOMETPUYECKHH U
(¢u3nyecKuil CMBICI TMPOU3BOAHOM, TMEPBOOOpa3Has, OIpeNeJCHHbI HHTErpa,
YMEHUE HaXOAUTh aCUMIITOTHI Tpadrika PyHKIMU; YMEHHUE BBIYUCIIATH IPOU3BOIHbBIE
CYMMBI, TIPOM3BEICHUS, YACTHOTO M KOMMO3UIMH (YHKIUH, HAXOAUTh ypaBHEHHUE
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
CKOPOCTH M YCKOPEHHS; HAXOAWTh IUIOAAU U OOBeMbl (UTyp C MOMOIIbIO
UHTErpaja; MPUBOAUTH MPUMEPHl MAaTEMAaTHYECKOTO MOACIUPOBAHUS C IMOMOIIbIO
nuddepeHnnanbHbIX ypaBHEHU;

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

12) ymeHue CBOOOJHO OINEPUPOBATH MOHATHIMH: CpeaHee apu(MeTHYecKoe,
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 HCCIENI0BaTh COBMECTHBIE HAOMIOACHUS C
IIOMOILBIO TarpaMM pacCEUBaHMs U JINHEWHON PETPECCUM;

13) yMeHHue HaxXOUTh BEPOSATHOCTH COOBITHIA C UCTIOIB30BAHNUEM TPaPHUSCKUX
METOJIOB; MPHUMEHSTh MJs pElIeHUs 3a7ad (OpMYJIbl CIOXKEHUS M YMHOXECHHS
BEeposITHOCTEH,  (opmyny  moJHONM  BeposiTHocTH,  (opmyny  bepHyinm,
KOMOWHaTOpHBIE (aKThl U (POPMYJIbI; OLICHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
YMEHUE ONEepUpOBaTh MOHATHSMHU: Cly4yallHas BeJMYMHA, paclpe/esieHue
BEPOSITHOCTEW, MAaTEMAaTUYECKOE OKUIAHKE, TUCIIEPCUSl U CTAaHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (YHKUHUHM paCIpeAesieHus M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO U HOPMAJIbHOTO PACIpPEACIICHUI; YMEHHE HCIOJIb30BATh CBOMCTBA
M3YYEHHBIX paclpeiesieHnid Uil PelIeHHs 3a/1ay; 3HAKOMCTBO C MOHSATUSMH: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEI0BAaHUI; YMEHNE TPUBOJUTH ITPUMEPHI
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,
[IEPECEKAIOIIMNECS, TAapAIJIENbHBIE U CKPEIIMBAIOUIUECS MPSMBIE, MTAPAIEIbHOCTh U
MEPIEHANKYJIAPHOCTD MPSMBIX U INIOCKOCTEM, YroJl MEXAY MPSAMBIMH, YIOJl MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJ MEXJY IUIOCKOCTSMU; YMEHHUE MCIOJb30BaTh IpHU
pEelIeHUH 3aJa4y M3y4YeHHbIe (PaKThl U TEOPEMBbI IUIAHUMETPUU;, YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB B OKpYXKAIOUIEM MHPE; YMEHHE OINEepPUPOBATH MOHITHUSIMU:
MHOTOIPaHHUK, CEYEHHWE MHOTOIpaHHUKA, MPAaBUJIbHBII MHOTOTPAaHHUK, MpPHU3Ma,
nupamuaa, (Gurypa M TOBEPXHOCTh BpallleHHs, UWIUHAP, KOHYC, wmap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUsI KOHYCa U LUJIUHAPA, MapauieIbHbIe OCU WU
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OCHOBAHUIO, CEYEHME 11apa, IJIOCKOCTh, Kacawlasics ceppl, LUIUHAPA, KOHYCa; YMEHUE
CTPOUTh CEYEHHE MHOTIOI'PaHHUKA, N300pa)kaTb MHOTOI'PAaHHUKHU, QUTYPBI U MTOBEPXHOCTU
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
Knaccupukanuioo QUryp Mo pa3NIMYHBIM TMPU3HAKAM, BBIMOJHATH HEOOXOJUMBIE
JOTOJHUTEIbHBIE TOCTPOEHUS;

15) ymeHnue CBOOOJHO OICPHPOBATH MOHATHSAMH: IUIOMIATL (QUTYPB, 00BEeM
¢Gurypsl, BEeIWYMHA yTIja, PACCTOSTHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXIY
IOPSIMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH, IJIOmaAb chepbl, MIOmaAb MOBEPXHOCTU
nupamMujibl, TNPU3MbL, KOHyCa, ULWIMHApPAa, 00beM  Ky0a, MpSAMOYTOJIBHOIO
napajuie’enuneaa, nupamuabl, NpU3Mbl, TUWIMHAPA, KOHYCAa, IIapa; YMEHUE HaXOIUTh
OTHOLIEHUE 00BEMOB NOJIOOHBIX PUTYD;

16) ymeHune CcBOOOJHO OINEPUPOBATH TIOHATHUSMH: JIBIXKCHHE, TapajUIeIbHBINA
NEPEHOC, CUMMETPHUS Ha IUIOCKOCTM M B IIPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHuE
1o100us, Nol00HbIe (PUTyphl; YMEHUE paclo3HaBaTh paBHbIE U MOJ00HBIE (DUTYPBI, B TOM
4yuClie B MNPUPOJE, HCKYCCTBE, APXUTEKTYpE; YMEHHE HCIIOJIb30BaTh TI€OMETPUUYECKUE
OTHOILIEHHUS, HAXOJUTh F€OMETPUUECKUE BEJIUYUHBI (JUIMHA, Yo, IUIoUaab, 00beM) MpU
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,
MPOMU3BEJCHUE BEKTOpa HAa YHCIO, pa3JIOkKEHUE BEKTOpa M0 0a3ucy, CKaspHOE
MIPOU3BEJICHUE, BEKTOPHOE MPOU3BEJICHUE, YTOJ MEXKIY BEKTOPaMH; YMEHUE HCIOJIb30BATh
BEKTOPHBIN U KOOPAMHATHBIA METOA AJI PELIEHUsI 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 MOJEIM C MHCIOJb30BAaHUEM ammapaTa ajireOpbl, HHTEPIPETHPOBATH
MIOJIYYEHHBIH pEe3ybTaT; CTPOUTh MaTEMAaTUYECKHE MOJENIH C ITOMOIIBI T€OMETPUUECKUX
MOHATUN M BEJIMYWH, pElIaTh CBS3aHHBIE C HUMM IPAKTHYECKHE 337a4d; COCTABJISATH
BEPOSITHOCTHYIO MOJIE€JIb WM MHTEPIPETUPOBATH IIOJIYYEHHBIM Ppe3yJbTaT; pelaTh
MPUKJIAAHbIE 3a/layd CPEJICTBAMU MaTEeMaTHYECKOTO aHajiu3a, B TOM YHUCIE COLUAIbHO-
SKOHOMHUYECKOTO U (PU3UUECKOT0 XapaKkTepa;

19) ymMeHre BBIOMpATH MOAXOMAIIMN METON JUIs PEHICHUS 3aJadyM;, IOHUMaHUE
3HAYMMOCTM MATEMATUKH B M3YYEHHHM MPUPOJHBIX M OOIIECTBEHHBIX MPOLECCOB U
ABJICHUM; YMEHUE Pacro3HaBaTh MPOSBJICHUE 3aKOHOB MAaT€MATUKU B MCKYCCTBE, YMEHUE
[IPUBOAUTH  MPUMEPbl  MATEMAaTUYECKUX  OTKPBITUM  POCCUMCKOM W MHUPOBOU
MAaTEMATUYECKON HAYKH.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUTLIMHBI
2.1. O0beM y4eOHOW TUCUUILJIMHBI U BU/bI Y4e0HOI padoThl

Bujx yueOHoit padoThl

O0BbeM B yacax

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOH TUCHHMILIMHBI

336
B TOM YHCJIE:
-110 BU/1a YUE€OHBIX 3aHSITHIA:
Jlexiuu, ypoku 118
[IpakTrueckue 3aHATUS 102
KoncynbTanuu 2
106
CamocrosiTebHas padora
IIpome:kyTouHass arrecrauusi 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 yueOHOIo MaTepuaJa, 1adopaTopHbie U O0bem YpoBeHb Koapbl koMnereHumii,
pa3iesioB U TeM NpaKkTHYeCKUe 3aHATHS, CAMOCTOsITeJIbHAs1 padoTa 4yacos OCBOEHHUS ¢hopmupoBanuio
o0yuamlierocsi, Kypcopasi padora (IpoeKr) (eciu npedycmompenst), KOTOPBIX
HHbIE BUIbI y4e0OHOH Pad0ThI B COOTBETCTBUHU C Y4eOHBIM IJIAHOM crmocoo0cTByeT
3JIeMEeHT
NPOrpaMMmbl
1 2 3 4 )
1 cemecTp 140
Pa3nen 1. [loBTOpeHue Kypca MaTeMATUKH OCHOBHOI 1IKOJIbI 26 JInuHoCTHBIE,
Tema 1.1 Copep:xanue yueOHOIro MmaTepuaJia 2 MeTanpeaMeTHbIE U
Heasn u 3agauM | Llenp v 3a7aun MaTEMaTUKU PU OCBOSHUH CIIEUATBHOCTH. 2 1 IIPEIMETHBIC
MaTeMATHKH npu | YncnoBeie MHOXecTBa. Apu(METHUYECKHE ONEpalii Ha YHCIOBBIX KOMIIETEHIINH B
OCBOCHUM MHOKecTBaxX. JlelcTBUS Hall MOJOKUTEIbHBIMU M OTPHUIATEIHLHBIMU COOTBETCTBUHU C
cnenuajJbHocTH. Ymceaa | yucnamu, ¢ OOBIKHOBEHHBIMU U JIECSITHYHBIMU ApoOsimu. [lericTBus co ®I'OC cpennero
U BBIYMCJIEHUS CTETIeHsIMH, (POPMYJIIBI COKPAILIEHHOTO YMHOXCHHSI. o0miero oopazoBaHus,
Tema 1.2 Copneprxxanue yueOHOro MmarepuaJia 2 YTBEPKACHHOIO
YpaBHeHust U | YpaBHeHus. Bunsl ypaBHeHui (JIMHEWHBbIE, KBaJpaTHbBIE, APOOHO- 2 1 [IpHUKa3oM
HEpPaBEeHCTBA JUHEHHbIE), CcrmocoObl uX pemieHus. HepaBeHcTBa. (JIMHEHHBIE, Mumnncrepcrsa
KBaJ[paTHbIE, IPOOHO-THHENHHBIE), CIOCOOBI MX PEHICHUS. 00pa3oBaHus U HAYKH
Tema 1.3. Conepsxanue yue0HOr0 MaTepuaJa 2 P® or 17.05.2012 Ne
IMonsTue npouenra. | [Touarue mnponenra. IlpocTele NPOLEHTHI, pa3HblE CIOCOOBI UX 2 1 413
IIpouenTHbIe BbruuciieHHs. OCHOBHBIE COOTHONIEHHSI HAa TPOLEHTHBIE PACUYETHI.
BBIYMCJIEHUS. HaxoxxeHue nporeHTa oOT 4ucia U YUCia 10 ero MpoIeHTY.
CocTaBieHne NPOLEHTHOTO OTHOIIECHUS.
Tema 1.4. IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COAEPKAHNE 10
IIpounenTHbIe IIpoctelie u cnoxHble MpoueHThl. Popmysia HAYMCIEHUS «CI0XKHBIX 2 1
BBIYHMCJIEHUS B | IIPOLIEHTOBY», (OpMyJa MPOCTOrO0 MpPOIEHTHOro pocta. IIporeHTHbIe
npogecCHOHAIBHBIX BBIYUCIICHHSI B TPO(ECCHOHANBHBIX 3a7a4ax
3ajavax IIpakTnyeckoe 3ansitue Ne 1 IIpocToil M CIOXKHBIA TPOIEHTHBIN 8 2
poct
Tema 1.5 Copneprxanue y4eOHOro MmaTepuaJia 10
Yucsia u BIMHCIEHUS. Beruncnennss w mnpeoOpa3oBaHus. YpaBHEHUS W HEPABEHCTBA. 2 1

YpaBHeHusi H

Haxomz[eHHe MMpONLCHTA OT YKUCJia 1 YUCJia 11O €T0 IMPOUCHTY.




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
HATYpaJbHOH cTeneHu u3 | [loHsTre KopHs n-oi cTeneHHu U3 AelcTBUTENbHOrO ymncia. CBolicTBa 2 IIPHKA30M
YUCJIAa M HMX CBOMCTBA. | KOPHSA n-oil creneHu. CBsA3b KOPHS N - ¥ CTENEHU U PAMOHATBHOMN 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 pELICHUS.
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 YpaBHEHUN METOJIOM ypaBHUBAHUS MOKa3aTeJIed, METOAOM BBEICHUS
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  pEeHICHUS  JIOTApU(PMHUYECKUX  YpaBHEHUM:




YPaBHEHHH, (GyHKIMOHATBHO-TpAQUUECKH, METOJ TOTEHIMPOBAHUS, METOJ]
HepaBeHCTBa BBEJECHUS  HOBOM nepemeHnHoi. [Ipocreiinme morapupmMuveckue
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, | CreneHHasi, 1okasaresipHas 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. Tpuronomerpuyieckue 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 YEeTBEPTIM.
yHcIa 3aBUCHUMOCTb MEKy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM
OJIHOTO M TOTO K€ yIJia
Tema 3.2 OcnoBuble | Conep:kanue yaeOHOIro Mmarepmuasa 2
TPUTOHOMETPHYECKHUe OCHOBHBIE TPUTOHOMETPUYECKHE TOXAeCTBA. DOPMyNbI CIIOKEHHUS. 4
TOK/eCTBA. CuHyc, KOCHMHYC, TaHT€HC U KOTAHI€HC YIJIOB o U — o. DopmyIibl
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 pyHkuuid. CBoiicTBa U rpa@uku QyHKUMHA 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 4YHCa.
OO6parHble TpuroHoMeTpuieckue GyHkuuu. Mx cBoiicTBa U rpaduKH.
Tema 3.5 Conep:kanue y4eOHOT0 MaTepuaia 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 (pa3MEIEHHUs, IIEPECTAHOBKH, COUCTAHMUSA). 4
Crnoxenne u ymHoxeHue | CoObiTus. Buabl coObiTrii. Kiaccuyeckoe ornpeeieHue BEpOSITHOCTH
BEPOATHOCTEH coObITust. TeopeMbl ClOXKEeHHsSI BEPOATHOCTEH. Y CJIOBHASI BEPOSTHOCTb.

3aBUCHMBIE W HE3aBHCHMBIC COOBITHSA. TeopeMbl YMHOMKEHUS

BEPOATHOCTEH. BhIumnclieHne BEpOSITHOCTU COOBITHS C MPUMEHEHHEM

dbopmyn komOuHATOpUKH. Pelenne 3amad Ha KIaCCHYECKOe

oTmpezieNieHue BEpOSTHOCTU. Perienne 3a1aq Ha TEOPEMBbl 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

HAXO0XJICHUE BEPOSTHOCTH COOBITHS W  YHUCIIOBBIX 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 IPOrpecCuu, 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

nocyenoBareabHOCTH. [loHsTre penena GyHkmuu B Touke. OCHOBHOM ®I'OC cpennero
c1oco0 BbIYMCIEHUS NpeesoB. [loHsATHE HEONPEIEIEHHOCTH. ob1iero oopazoBaHus,
Tema 5.2 IlousiTue Conep:kaHue y4eOHOT0 MaTepuaJia 2 YTBEPKICHHOTO
NpoHu3BOAHONH. ®OPMYIbI | [[pupamenne  apryMeHta. llpupamenne  (GyHKIUM.  3ajgaum, 2 HpUKa3oM
u npasunjia MPUBOSAIINE K MOHSATHIO MPOU3BOIHOMN. OmnpesesieHne Mpou3BOIHOM. Mumnncrepcrsa
nuddepeHunpoBaHus Anroput™m OTBICKAaHUS MPOU3BOIHOM. dopmybl 00pa3oBaHis 1 HAyKH
muddepentmpoBanus. [IpaBuna nudpdepenuupoBanus. [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
puznyeckuii CMBICJI | KacaTeNbHOU K rpaduKy PyHKIUH. AJITOPUTM COCTaBICHUS YPAaBHEHUS
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 HENPEPHIBHON (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 ¢ MOMOUIbIO 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 IS OTHICKaHHWA 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 [TonsiTue mnepBooOpa3Hoii W wuHTerpama ans  ¢yskoun  Y=f(X). 10 JInuHOCTHBIE,
bynxkumnm. Heonpenenennsiii unTerpan. Tabmuna wuHTerpanioB. CBoiicTBa MeTanpeaMETHbIE U
Heonpenesennbii HEOIpEeIeICHHbIX HMHTErpajoB. l3ydeHue mpaBuia BBIYMCICHUS IpeIMETHBIE
HHTerpaji nepBooOpa3Hoil. Beryrcienue HeonpeIeIeHHbIX HHTErPaioB. KOMIIETEHIINH B

IIpakTHyeckas padora Ne 7 COOTBETCTBUU C
Tema 5.8 Onpenenennsiii | Cogep:kanne yuedOHOro MarepuaJia 2 ®I'OC cpennero
HHTerpaJ. ®opmyaa | [lonarue onpenenéHuoro uHTerpana. ['eomerpudeckuii U GpU3HUECKUi 2 ob1iero oopazoBaHus,
HrioTona — JleitoHuIa. CMBICTT ~ OmpeleeHHoro uHTerpaia. CBoilCTBAa  ONpeAesICHHBIX YTBEPAKACHHOIO
ILnomans UHTErpajioB. Brpluucnenue onpenesneHHslx HHTErpanos. dopmyia NIPUKa3OM
KPHUBOJMHENHOMI Herotona — JleiiOnuna. Pemenue 3ama4 Ha NMpUMEHEHHE WHTErpaja MunucrepcrBa
Tpamnemnum. JUIsI BBIYUCIICHUS TIOIAN KPUBOJIMHEWHON TpanelyH. o0Opa3oBaHMs U HAyK1
Tema 5.9 Pemenue | Conep:xxanue yueOHOTro MaTepuaJia 14 P® ot 17.05.2012 Ne
3aaa4. [lpousBoanas u ®opmynel u npaBuia auddepennuposanus. VccnenoBanue GyHKIuni 14 413
nepsoodpasHasi C TOMOIIbI0 Tpou3BoAHOW. Hambonbliee n HauMeHbIIee 3HAUCHUS
pyHkumuu. ¢yukuun. Beruncnenue nepsoodpasznoii. [Ipumenenne nepsooOpa3Hoii

IIpakTuyeckoe 3ansitue Ne 7 TlepBooOpasnas u unterpain. dopmyna

Herorona-JleliOauna.
Paznen 6. KoopaunaTsl 1 BeKTOpbI B IpocTpancTBe. [IpsiMbie  NJI0CKOCTH B MPOCTPAHCTBeE. 78
Tema 6.1. OcnoBubie | Conep:kanue yqeOHOIro MaTepuasa 2
NOHATHS cTepeoMeTpuu. | OCHOBHBIE TOHATHS CTEpPEOMETpUU. TOYKHM, NpSAMBIE M IUIOCKOCTH 2
Koopaunarel u BeKTOpHBI | (ciocoObl  3ananusi). [IpsMoyronpHas cucTeMa KOOpAWMHAT 1
B IPOCTPAHCTBE npocTpaHcTBe. Bekropsl B mpocTtpaHcTBe. Dopmyna paccTOsHHUSA

MeXy IByMsi Toukamu. JlnmnHa BekTopa. Buast Bektopos. [loctpoenue

BEKTOpA B cCHCTEME KOOpAWHAT. JINHEWHbIE onepanuy Haj BEKTOpaMu

(YMHOX€HHE BEKTOpa Ha YMCIIO, CIIOKEHHE U BBIYUTAHHE BEKTOPOB).

CkansgpHoe npousBeieHHe BeKTOpoB. IIpocreiimue 3anaun B

KOOpJIMHATaX.
Tema 6.2. [Ipamas u Conep:xxanue yueOHOTo MaTepuaJia 2
IUIOCKOCTH B OcHoBHbIE CBOWCTBA IUNIOCKOCTH. B3anMHoOe pacnoniokeHre NpsMbIX B 2
NMPOCTPaHCTBe. npoctpaHcTse. [lepecekaromuyecs, napaaelbHbIE U CKPEIIUBAIOIINECS

psIMbIE. VYron MEeXy MPSIMBIMU B MIPOCTPAHCTBE.

[TeprieHAUKYIApHOCTD NPSAMBIX. PacrosnokeHue npsMbIX U INIOCKOCTEN

B OpocTpaHCTBe. Touyka mniepecedyeHHs MpsSMOM M IIOCKOCTH,

IPUHAJIEKHOCTh NPAMOM IIOCKOCTH. OCHOBHBIE MPOCTPAHCTBEHHBIE

burypsl.
Tema 6.3. Copeprxanue y4eOHOro MmaTtepuaJia 2 JIn4aHOCTHBIE,




IHapaniaejgbHOCTH

NPSAMBIX, IPAMOH U [TapannensHble npsiMast u 10cKoCcTh.  OnpenencHue. 2
ILUIOCKOCTH, IIocKocTell | [IpusHak CBolicTBa. Yrosl MeXAy CKPELIMBAIOLIUMUCS HPSIMbIMH.
[Tapannensubie miockoctu. Omnpenenenue. Ilpusnak. CpoiicTBa.
[TpunosxeHne BEKTOPHOM airedOpbl K PEIICHUIO 3ajad Ha MpSMYI0 U
IUIOCKOCTh B IPOCTPAHCTBE (MapauIeIbHOCTh JIBYX IPSAMBIX,
[apaJUIEIIbHOCTh JBYX IUIOCKOCTEH, IapajuIeIbBHOCTh MPSAMOU H
TIJIOCKOCTH)
Tema 6.4. Coaep:xxanue yueOHOro MmaTepuaJia 2
IlepneHauKyIAPHOCTH [lepieHquKynspHBIE IpsIMBIE. [TapannenbHble npsIMbIE, 2
NPSAMBIX, IPAMON U NEePIEeHIUKYIApHbIE K IUIOCKOCTU. [Ipu3HaK neprneHauKyIspHOCTU
IJIOCKOCTH, IJIOCKOCTEH | mpsiMoii U T10CKOCTH. [IpHiiokeHHe BEKTOPHOM anreOphbl K PEIICHUIO
3a/1a4 Ha MPSAMYIO U IIJIOCKOCTh B IIPOCTPAHCTBE (EPIIEHIUKYISIPHOCTh
JBYX MPSMBIX, NEPIEHIUKYIIPHOCTD IBYX IUIOCKOCTEH,
NEPIEeHIUKYJISIPHOCTh NPSIMOU U IJIOCKOCTH).
Tema 6.5. | Conep:xanue yueOHOI0o MaTepHaJia 2
Ilepnenaukyasip " | [lepnenaukyissp M HakJIOHHasg. Teopema O TpexX NEpPHEHIUKYISIPAX. 2
HakjIoHHasA. TeopemMa o | Yrom Mexnay mpsMoil M IUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTSIMHU.
Tpex mnepneHaAMKYyJsipax. | JlByrpanneiii yroia. llepnenaukyinspHeie IUIOCKOCTH. PaccTostHus B
J{ByrpaHHbIii yroJ. npoctpaHcTBe. [Ipunoxenne BeKTOpHOH anreOpbl K pEIICHUIO 3a/1ad
Ha TpPSAMYI0 U IUIOCKOCTh B MPOCTpaHCTBE (Yrojd MEXIy JABYMs
IUIOCKOCTSIMH, YroJl MEXAY ABYMs NPSMBIMH, YroJl MEXAY NpSIMON U
TJIOCKOCTHIO)
Tema 6.6. Ilpsambie u | Comep:kanue y4eOHOro MaTepuaJia 2
IJIOCKOCTH B | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KAHME
NPaKTHYEeCKHUX 3aJa4ax | B3aumHoe pacnonoxeHue npsMbIX B mpocTpaHcTse. llapamiensHocTh 2
npsiMOi u IJIOCKOCTH, napayiebHOCTb IJIOCKOCTEH,
NEPNEHIUKYIAPHOCTh  IUIOCKOCTed. PacrmosiokeHne mNpsMBIX U
IUIOCKOCTEH B OKpYy’KarolieM Mupe (IpUpoJie, apXUTEKType, TEXHUKE).
Tema 6.7 Pemenne | Coaeprxanue yueOHOro Mmarepuajia 16
3ajad. IIpsimble u | Pacnoo)keHne  NpAMBIX M IUIOCKOCTEH B NPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAUHATHI | [lepneHIuKyIsipHOCTh U MNapajuIeIbHOCTh MPSIMBIX M IJIOCKOCTEH.
/| BEKTOPbI B | JlekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOpHI B MPOCTpaHCTBE.
NPOCTPAHCTBE CrnoxeHue M BBIYMTAHHME BEKTOPOB. YMHOJKEHHE BEKTOpa Ha YHCIIO.

KoopauHnats! BekTopa

MeTanpeIMeTHbIC U
peIMETHBIC
KOMIICTCHIIMH B
COOTBETCTBUU C
®I'OC cpeanero
oOmero oopa3oBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
00pa3oBaHUs U HAYKU
P® ot 17.05.2012 Ne
413




IpakTuyeckoe 3anaTue Ne 8 KoopauHatel u BekTopel. [Ipsmbie u 14
IUIOCKOCTH B IIPOCTPAHCTBE.
CamocrosiTesibHas padoTa no pasaeiny 6 50
Pa3znen 7. MHOrorpaHHUKH M TeJIa BpalleHUs 36
Tema 7.1 Conep:kaHue y4eOHOT0 MaTepuaJia 6 JInuHoCTHBIE,
MHororpaHHuKH. MHororpanHukH - OcCHOBHbIE TOHATUA. [Ipu3ma (HakiIOHHAs, mpsMas, 6 MeTaInpeIMEeTHbIE U
IIpusma, npaBwibHasg) u €€ aneMmeHthl. llapamnenenunen. CaolicTBa IIPEAMETHBIE
napajiejaenunen, Kyo, | npsmoyronbHoro napamienenuneaa. Ky6. [lupamuna u e€ sneMeHThI. KOMIIETEHIIMH B
nupamMuaa u ux cedyenus | [IpaBuibHas nupamuja, €€ CBOMCTBA. YCE4YeHHas NUpaMuja, €€ COOTBETCTBUHU C
CBOICTBA. ®I'OC cpennero
Tema 7.2 Copep:xkanue yueOHOro MmaTepuaJia 4 o01iero oopazoBaHus,
IIpaBuabHbBIE [Lnomans MOBEPXHOCTH MHOTOIPAHHUKOB. HpOCTeﬁHH/Ie KOMOWHAINY 4 YTBEPXKACHHOI'O
MHOTI'OrPAaHHUKH B | MHOTOTPaHHUKOB. BIurcIieHe 2IIEMEHTOB IPOCTPAHCTBEHHBIX (QUTYP IpHUKa30oM
JKH3HHI (p&0pa, nuaronanu, yriisl). [IpaBuiibHbIC MHOTOTPaHHUKH. Munucrepcrsa
Tema 7.3 Copepxanue y4eO0HOro MmarepuaJia 6 o0Opa3oBaHMs U HAyK1
Huaunap, konyce, map u | [wimaap, konyc, chepa u map. OCHOBHBIE CBOWCTBA IPSMOTO 6 PD or 17.05.2012 Ne
HX CeYeHUs! KpYyroBOro LHWJIMHJIpa, IPSIMOIO KPyroBoro Konyca. M3zo0paxenue Ten 413
BpalleHus Ha IiockocTu. IlpeacraBieHne o0 yceu€HHOM KOHYCe.
Ceuenus KoHyca (MapajijieIbHoe OCHOBAHUIO U MPOXOsILEe Yepes
BEpPIINHY), CEUEHHUs LMIMHIpa (MapajuledbHO M MEeprIeHAUKYISIPHO
ocH), ceyeHusix mapa. Pa3BépTka HuiIMHIpa U KOHyca
Tema 7.4 Conep:xxanue yueOHOro MaTepuaJia 6
ILromaan moBepxHocTei | [Inomanps moBepXHOCTH HUIMHApA. [lmomans MOBEpXHOCTH KOHYCa, 6
TeJ Bpamenus. O0beMbl | ycedéHHOrO KoHyca. ILmommaas MOBEpXHOCTH chepbl M €€ yacTeil.
MHOTOrpaHHMKOB M TeJd | O0bembl. OCHOBHBIE MOHATHS M cBOHCTBA. OObEM MPSIMOYTOJIBHOTO
BpallleHUsl. napayuienenunena. Oovem kyba. O0bemMbl MPSIMOW MPU3MBI U
mnHApa. O6beMbl nupamMuIbl M KoHyca. O0beM 1mapa.
Tema 7.5 Conep:xxanue yueOHOT0o MaTepuaJia 2
IIpumepnl cummerpuii B | [Tonste 0 CHUMMETpUM B MPOCTPAHCTBE (IEHTpajbHAas, OCeBasd, 2
npogeccun. 3epkanbHas).  OO0oOleHHe  TpPEeACTaBICHUH O  MPaBHIBHBIX
MHOTOTPaHHHUKAX (TeTpa’ap, KyO, OKTa’Ap, J0JeKadap, UKOCAdIP).
[Tpumepsl cummeTpHii B ipodeccuu.
Tema 7.6 Conep:xxaHue yueOHOTo MaTepuaJia 12

Haxo:xxaenne 00beMOB,

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHHE




IVIOIA/AeH IMOBEPXHOCTH
MHOTOTPAHHUKOB W TeJ
BpallleHUus B

Muororpansuku. Tena W MOBEpPXHOCTH BpauleHus. [lnomanu
MOBEpXHOCTEH Ten BpameHus. OO0BEMBI M IIOMAIN TOBEPXHOCTH
MHOTOTPAaHHUKOB U TEJI BPAILICHUS

npakTudeckux 3axavax | [lpakruyeckoe 3ansitue Ne 9 Muororpanauku. Tena v MOBEPXHOCTH 10
BpailieHus. MI3MepeHus B reOMeTpUH.
Pa3nen 8. luckpeTrHasi ciiydaiiHas BeJIMYUHA. DJIEeMEHTbl MATEeMATHYECKO# CTATUCTHKH. JluunoctHbIe,
12 MeTaIpeMETHBIC U
peAMETHBIC
Tema 8.1 Juckpernas | Coaep:kanue y4yeOHOro MaTepuaia 6 KOMIICTCHIINH B
caydaiiHas  BeJM4uHa, | CryuyaiiHple BelWuuHbl. Bunel ciydaiiaeix BenuuuH. OnpeneneHue 6 COOTBETCTBUU C
3aKOH ee pacmpele/ieHusl | JUCKPETHOM  CIy4yaWHOW  BEJIMYMHBI.  3aKOH  pacmlpeneeHus ®I'OC cpennero
JTUCKPETHOM CiTy4aifHOM BennuuHbl. Ee uncioBble XapaKTepUCTHKH. ob1iero oopazoBaHus,
[TonsiTe 0 3aKOHE OOJIBIINX YUCEL. YTBEPKACHHOTO
Tema 8.2 Zagaun | Conepkanue yueOHOro MaTepuasia 6 MPUKA30M
MaTeMaTH4eCcKoi OcCHOBHbIE  TIOHSTHUS ~ MaTeMAaTHMYEeCKOM  CTAaTHCTHKU.  3ajaduu 6 Munucrepcrsa
CTATHUCTHKH. MaTeMaTuueckoil ctatuctuku. [lepBuunas 00paboTKa CTaTUCTHYECKHIX 00pa30BaHMs U HAYKH
NaHHBIX. UMCIOBBIE XapaKTEPMCTHKU (T€HEpalbHas COBOKYIIHOCTS, P® or 17.05.2012 Ne
BbIOOpKa, cpeaHee apudMeTHUecKoe, MojJa, MeAHuaHa, pas3Max, 413
nucniepcusi). [lpencrasnenne nanueix. Pabora ¢ tabaunamu,
rpadukamu, IuarpaMmmMamH.
Koncynbranus 2
IIpome:xyTounasi arrectanusi (JK3aMeH) 8
Bcero no nucuuninxe: 336




YciaoBus peanu3anuu padoyeil nporpaMMbl JUCITANIMHBI
3.1. MaTrepuajibHO-TeXHHMYECKOE o0ecnevyeHue

IIpu peanuzanuu oOpazoBaTeIbLHON MporpaMmbl Imo creruanbHoctd 21.02.19
3eMIIeyCTpPOKCTBO UCIIONB3YIOTCSA  CIEAYIOIIHE KOMIIOHEHTBl  MaTepUalbHO-
TEXHUUYECKOH 0a3bl ISl U3YUYCHUS IUCIUIUIUHEI.

VYueOnast ayautopus 5 Ha 30 MOCaTOYHBIX MECT IJIsl MPOBEACHUS YUeOHBIX
3aHATHI BCEX BHUJIOB (B T.4. MPAKTUYECKOM MOJTOTOBKH OOYYaIOIIUXCS), TPYIIOBBIX U
WHIVMBUYAJbHBIX KOHCYJbTAIMH, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOYHOM arTecTaluu
no axpecy yi. IlpsaumnnkoBa a.14 cTp. 6 ydeOHbi kopmyc 21. IlepconanbHbII
KOMITBIOTEP C BBIXOJIOM B HUHTEPHET, SKpaH I MPOEKTOpa, JOCKAa MapKepHas,
MPOEKTOp, 2 KOJOHKH, YYEeOHBIE CTOJBI, YYCHHUYECKHE CTYNbs, KIaBHATYpa,
KOMITBIOTEPHAS MBIIIb, HATJISIIHBIE TIOCOOUS, TUIaKaThl

[Tomemenne nnsi caMOCTOSITENFHOW pPabOTHl OOydaroOIUXCs, ayauTopusi 6, C
BBIX0JIOM B ceTb «lHTepHeT» W J0CTYyIOM B 3JIEKTPOHHYIO HH(GOPMALMOHHO-
oOpa3oBaTeNbHyI0 Cpelly yHHBepcuTeTa no azapecy yi. [IpsHumnukoBa a.14 ctp. 6
yueOHbIil kopmyc 21, cnenuanu3upoBaHHass MeOelb: CTOJbl yYeHHYeckue — 6 miT.,
ctyinbsi — 12. Texuuueckue cpenctBa oOydeHuss W marepuansl: [lepcoHanbHble
KOMITBIOTEPHI C BBIXOJIOM B HHTEPHET — 6 IIT.

[Tomenienne naiasi caMoOCTOATENbHOM paboThl oOydvarouuxcsi — lLleHTpasibHas
HayuHas Oubnuorexka umenu H.U. XKenesnoBa mo agpecy JluctBenHuuHas anses, 2,
KOpIl. 1, — ynTanbHbIe-KOMIBIOTEPHBIE 3aJbl (HAa 50 MOCagOYHBIX MECT) C BBIXOJOM B
UHTEpHET.

Ilepeuens He 00xX00UMBIX KOMNIEKMOE JUUEH3ZUOHHO20 RNPOCPAMMHO0
obecneueHus.

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

3.2. YueOHasi inTepaTypa u pecypchbl HHPOPMALMOHHO-00pa30BaTEeIbHOM
cpe/ibl YHUBEPCUTETA, BKJIKYAS NepeuyeHb YUeOHO-MeTOANYecKOro odecneyeHus
JAJISl CAMOCTOSITEIbHOM PadoThl 00y4aroIIUXCS M0 JUCIUIIIHHE

OcHoBHas JauTEepaTypa:

1. Maremaruka. [IpakTukym: ydyeOHOe mocoOue ajsi CpeHero npoQeccuoHaIbHOTO
obpazoBanusi / O. B. TatapaukoB [u  gap.]; moxm  obmed  pemakuuein

O. B. TarapuukoBa. — MockBa: M3narensctBo FOpaiit, 2021. — 285 c. —

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

anekTpoHHbIH // OOpa3oBaTenbHas miatdgopma FOpaiit [cair].



2. Marematuka: yd4eOHUK IS CpemHero NpodecCHOHaTLHOTO O00pa3oBaHUs /
O. B. TarapuuxoB [u np.]; mox oOmeid pepakuuerr O. B. TarapuukoBa. —
Mocksa: UzmarensctBo FOpaiit, 2021. — 450 c¢. — (IIpodeccrnonanpHoe

obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekct: 3aeKTpOHHBIH [/
Oo6pazoBatenbHas wiargopma FOpaiit [caiiT].

3. boromomnos, H.B., Camoiinenko, I1.11. Maremaruka: yueonuk mns CIIO /H.B.
boromornos, I1.1. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (Ilpodeccronansroe
oOpasoBanue) https://urait.ru

4. boromosioB, H.B. Ilpaktuueckue 3amanus mo matemaruke. B 2-x 4. Y.1: yue0.
nocobue mist CITO /H.B. boromonos.- 11-e uzn., nepepad. u mom.- M.: FOpaiir,
2019.- 326c¢.- (ITpoeccronansuoe o6pazoBanue). https://urait.ru

5. boromomnos, H.B. Ilpaktuyeckue 3amanus mno marematuke. B 2-x 4. Y.2: yue0.
nocooue s CIIO /H.B. boromornos.- 11-e uza., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c¢.- (ITpoeccronansruoe o6pazoBanue). https://urait.ru

6. I'yces, B. A. T'eomerpusi: yueOHOe mocobue sl CpeHEro npodeccuoHanbHOIo
oOpazoBaHus / B. A. T'yces, . b. Koxyxos, A. A. [IpokodbeB. — 2-e
u3a., ucop. U gon. — MockBa: MzparensctBo HOpaitt, 2020. — 280 c. —
(ITpodeccuonansHoe o6pazoBanue) https://urait.ru

JlonoJIHUTeIbHAS JIUTEPATYpa:

1. [umaueB, B. C. Marematuka: y4eOHMK U TIPAKTUKyM JUIsI CPEIHETO
npodeccuonanbHoro  obpazoanusi /  B. C. lllumaueB;  mox  penakiuen

A. H. TuxonoBa. — 8-¢ m31., nepepad. u mon. — Mocksa: MznarensctBo FOpaidr,
2021. — 447 c¢. — (IlpodeccuonanpHoe obOpazoanue). — ISBN 978-5-534-
13405-6. — TekcT: anekTponHbIi // O6pa3oBatenbHas miardopma FOpaiT [caiT].

Y4eOHO-MeTOAMYECKHE MATEPHAJIBI:

1.Metoauueckue  yKazaHusi K  MPAKTUYECKUM/JIA00OpaTOpHBIM  paboTam
(Dnextponnbiii pecypc)/ Koposun FHO.U., T'opoxoB JI.B., — MockBa: PTAY-MCXA,
2021 — ObC —«PTAY-MCXA»

Humepnem — pecypcot

OnextpoHHOo-0nOmmoTeyHas cuctema PI'AY-MCXA um. K.A. Tumupszesa
(manee DbC) caiit www.library.timacad.ru

Hayunas snextponnas 6ubimoreka «KubdepJlennnkay - https://cyberleninka.ru/
CereBas 2JIeKTpOHHAS 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

4.1. ®opMbI 1 METOABI KOHTPOJISI  OLIEHKH Pe3yJIbTATOB 00y4eHH s

Pe3ysabTarnl 00yyeHus

DopMbI U METOBI
KOHTPOJISAA M OLlEHKH
pe3yJabTaToB
00y4eHust

JUYHOCTHBIE:

- OCo3HaHHe OOYyYarOIIMMHUCS POCCHMCKONH  TIpa)KIaHCKOM
WUJICHTUYHOCTH; TOTOBHOCTh K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEEIEHUIO;

- 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, CIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
JKM3HCHHBIC IIJIaHbI;

- 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

BOOOpaXEeHUs, aITOPUTMHUYECKON KYJIbTYPbl, KDUTHUYHOCTH MBIIUICHUS
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 JUCLUUIUIMH 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 TMPOTSHKEHUH BCEH IKU3HH; CO3HATEIbHOE
OTHOILIEHHE K HENpPephIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCIIEIIHOM
po¢eCCUOHAIBPHON U 0OIIIECTBEHHON JIEATEeIbHOCTH;

— FOTOBHOCTb U CITIOCOOHOCTH K CaMOCTOSITENIbHOM TBOPUYECKOU U

Texymui KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJIHEHUE
MUCbMEHHOU paboThI;
- BBIIIOJIHEHUE
IPAKTUYECKON pabOThI
(MHIUBHyaTIbHAS
dbopma paboThI)

[IpomexxyrouHas
arrectanus B popme:
1 cemectp —
KOHTPOJIbHAS
cucreMa

2 ceMecTp - IK3aMeHa.

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




OTBETCTBEHHOI 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  y4yacTUsi B  pEIIEHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM;

MeTanpeaMeTHbIe:

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

- HCIIO0JIb30BATh BCE BO3MOXKHBIE PECYPChI AJISl JOCTHKEHUSI
IIOCTABJIEHHBIX LIE€JEH M pealn3aluy IUIaHOB JEATEIbHOCTH; BHIOMPAThH
YCIICIIHBIE CTPATETUHU B PA3IMYHBIX CUTYAIHIX;

- YMEHHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B
IIPOLIECCE COBMECTHOM JE€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 W WHTEPIPETHPOBATH WH(POPMAIHIO, TOJIYyYaeMyIO 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  NPUMEPHl U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJlI MaTeMaTHUYeCKON WHIYKIUH;
NPOBOJIUTH JIOKA3aTEeNIbHBIE pAacCY)KJICHHs TMpU pELIeHUH 3ajad,
OLICHHUBATh JIOTHYECKYIO MMPaBUIILHOCTh PACCYKICHUM;

2) YMEHUE  ONEepUpOBaThb  MOHATUSAMHU: MHO’KECTBO,
MTOJIMHO’KECTBO, OIEpaliy HaJ MHOXXECTBAMU; YMEHHE HCIOJIb30BaTh
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 33a/aBaTh U OIUCHIBAThH
rpadgpl pa3IMYHBIMUA CIIOCOOAMH; HCIIOIL30BaTh Tpadbl MPU pEIICHUU
3ajad;

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

5) yMeHue onepupoBaTh MOHITUSMU: HATYPAIBHOE YHCIIO, [EII0¢
YHCII0, OCTATOK IO MOZYJI0, PAlMOHAJIbHOE YUCIO, MPPALMOHAIBHOE
YHCIO,  MHOXECTBAa  HATypalbHBIX,  LEIbIX,  pallOHAJIbHBIX,
JICMCTBUTENBHBIX YMCEI; YMEHUE HCIIOJIb30BaTh; MPU3HAKU JETHUMOCTH,
HaUMEHbIIMKA OO JAenuTenb W HauMMEHblIee 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 ¢
palMoOHATFHBIM  [OKa3aTelieM,  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 HEPaBEHCTB, PAaBHOCUJIBHOCTh YPaBHEHMH, 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, oOpaTHass (yHKUMA, KOMIO3MIMSA (QYHKUMN, 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 QyHKUUH; YMEHHE HMCIIOJIb30BaTh rpaduku
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 (YHKIMM, MEPUOJUYHOCTD
(GYHKIIMM, OrpaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh (PYyHKIIHH,
HKCTpeMyM (YHKIMH, HauOoJbIllee U HaUMEHbIee 3HAUeHUs! (HyHKLIUU
Ha MPOMEXYTKE; YMEHHE MPOBOJUTH HCCe0BaHuEe (DYHKUNU; YMEHUE
UCIIOJIb30BaTh CBOMCTBA U IpaduKu QYHKIMIA JUIS pelieHus] ypaBHEHHH,
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 YOBIBaOIlas TeOMETpUYEcKas MpPOTrpeccHs;
yYMEHHUE 3aJjaBaTh IOCJIEOBATEILHOCTH, B TOM YHCIE C MOMOILBIO
PEKYpPPEHTHBIX (hopMyIt;

10) ymeHue oOnepupoBaTh IMOHATHSMHU:  HEHPEPHIBHOCTh




byHKIMM, acUMMITOTHI Tpaduka QyHKIUHM, TepBas ©  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 HCCIEeN0BaHUs (PYHKUIUH, IS
HaXOXXJCHHUS HAWJIy4lIero pelleHuss B HNPUKIAAHBIX, B TOM YHUCIE
COLMAIBHO-9KOHOMHYECKUX M (PU3NYECKUX 3aJauax, JUIs ONpeesIeHUs
CKOPOCTM M YCKOPEHHUS; HaXOIUTh IJIOMIAAM U 00beMbl (uryp c
IIOMOUIbI0  MHTErpajlia; MNPUBOJUTH IPUMEPHl MATEMaTHYECKOIO
MOJICJIMPOBAHMS ¢ IOMOLIBIO AU epeHInanbHbIX ypaBHEHUH;

11) yMmeHue omepupoBaTh IOHATHSIMH: KOMILICKCHOE YHCIIO,
COIPSKEHHBIE KOMIIJIEKCHBIE YNCIIa, MOAYJb U apryMEHT KOMIIJIEKCHOTO
yuciaa, (opMa 3amUCH KOMIUICKCHBIX 4HCeN (TreoMeTpudeckas,
TPUTrOHOMETpHUYECKass W  ajredpauyeckas); yMeTb IPOU3BOAMTH
apumeTnyecKkue ICHCTBUS C KOMIUIEKCHBIMU 4YHCJIAMU; MPUBOJIUTH
IPUMEPbI UCIIOIb30BAHUS KOMILJICKCHBIX YHCET,;

12) ymeHue CBOOOIHO ONEPUPOBATH TOHITUSMH: CpEIHEES
apudMeTHyecKoe, MenuMaHa, HauOosblllee M HAaUMEHblIee 3HAYCHMS,
pa3Max, AUCIepCHsl, CTAHJAPTHOE OTKJIIOHEHHE JUIsl OTMCAHUS YUCIIOBBIX
JTAHHBIX; YMEHHE UCCIIe10BaTh CTATUCTHUECKUE JAHHbIE, B TOM YHCIE C
NpPUMEHEHHEM TpaQHuuecKuX METOAOB M OJCKTPOHHBIX CPE/ICTB;
rpa¢u4ecKkd HCCIIEOBATh COBMECTHBIE HAONIOJEHUS C IOMOILBIO
JIMarpaMM pacCeMBaHUs 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; OLIEHMBAaTh BEPOATHOCTU peallbHBIX COOBITUH; YyMeHHe
ONepupoBaTh TMOHATUSAMU: CilydailHas BeJIMYMHA, pacIpeeeHne
BEPOATHOCTEH, MaTEMaTUUYECKOE 0KHJIAHUE, TUCIIEPCHSI U CTaHIaPTHOE
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, IEpeceKarollyecs, MNapauielbHble U
CKpEeIIMBaOIIKecs MpsMble, MapajlIeIbHOCTh M MEepPHEeHANKYIIPHOCTh
IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY NPSIMBIMHU, YIOJ MEXKIY MPSIMOU U
IUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSAMH; YMEHHE HCIOIb30BaTh MpPU
peLIeHUH 33/1a4 U3ydeHHbIE (DAKThl M TEOPEMBl INIAHUMETPUU; 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, CEYEHMsI KOHyca M LWIMHJpa, HapaiielIbHble 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, BBLABHTaTh TUIIOTE3bl O CBOWCTBAX U
IPU3HAKAX I'E€OMETPUYECKUX (PUryp, 0OOCHOBBIBATH HJIM OIPOBEPIaTh
UX; yMEHHE MpPOBOAUTH KiacCcHPuKanuioo (GUryp MO pa3IHuHBIM
IPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE IOTIOJIHUTENbHBIE IOCTPOEHUS;

15) ymeHue CBOOOAHO ONEPUPOBATH TOHITUSMH: ILIOLIAIb
¢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 MOJOOHBIE (DUTYPHI, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, AapXHUTEKType; YMEHUE HCIOJb30BaTh TIE€OMETPUUYECKHE
OTHOIICHHSI, HAXOAWTh TE€OMETPHUUYECKHE BEIWYHMHBI ([UIMHA, YTOJI,
IUI0IA/b, 00bEM) IIPU PEILIEHUH 3a7ay U3 JPYTUX Y4EeOHbIX INPEIMETOB
U U3 peaNbHON KU3HH,

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
TreOMETPUYECKUX TOHATUA W BENWYHMH, 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 (PU3UUECKOr0 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 UM  MHUPOBOMU
MaTeMaTHYeCKOM HayKH.




4.2 ®oHJ OLIEHOYHBIX CPEACTB IJISl MPOBeAeHUS POMEKYTOYHOM
aTTecTAUNO0YYAIOIIMXCS 10 JUCIHUIINHE

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

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

MeTOIlI/I‘leCKI/Ie MaTepHaJIbl

MeTtonuueckre MaTepuaibl, OMNPEISISIONIMe TPOLETYyPhl OICHUBAHUS
3HAHWM, YMEHHM, XapaKTepu3yomux GopMUPOBAHUE KOMIIETCHIINM, CoOJiepKaTcs
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 — OIEHUBAETCS YPOBEHb C(POPMHUPOBAHHOCTU 3HAHHI, YMEHUH,
MPAKTUYECKOTO OMBITA, OOMUX M MPO(ECCHOHATBHBIX KOMIETSHIINH, MPOJIEMOHCTPUPOBAHHBIX
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, OOMUX U MNpo(ecCHOHANBHBIX KOMIETCHIINN

00yJaromuxcs;

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

OOBEKTUBHOCTH OLIEHKH — OLICHKA BBINOJIHEHMS] KOHKYPCHBIX 3aJaHMM JOJKHA OBITh
HE3aBUCUMOI 0T 0coOeHHOCTeH NpodecCHOHAIbHON OpUEHTALMM WM IPEANOYTEeHU
npernoaaBaresieil, OCyIECTBISIFOIIMX KOHTPOJIb WIH aTTECTAlMIO.

[Tpy BBIMOMHEHMM NPOLEAYP OLEHKH 33aJaHMH HCIIOJIB3YIOTCS CIEIYIOIIUE OCHOBHBIE
METO/IbI:

METOJ pacueTa MepBUYHBIX 0aJIJIOB;

METO/I pacyeTa CBOAHbBIX 0aJIOB;

Pe3ynbTaThl BBINOJIHEHHs 33JaHUN OLIEHUBAIOTCS B COOTBETCTBUHU C Pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Uil OLlEHUBaHUS Pe3yIbTaTOB O0yUeHUS:

IlepeBon msiTy 6aIbHOM NIKAIBI yU€Ta pe3yabTaToOB B MATH OAJIbHYIO OLIEHOUHYIO HIKAITY:

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 . KoHTpPOJ/IbHO-0LIeHOYHBIE CPecTBA
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 U 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 (DYHKLUI B IPOU3BEACHNUE.

27. IlpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPUIECKUX (DYHKIIHIA B CyMMY.

28. IlpeoOpa3oBaHusi MPOCTEHUIIMX TPUTOHOMETPUUYECKHUX BBIPAKCHUM.

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

30. ApKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCTIa.

31. IIpocteiiniie TPUrOHOMETPUUYECKUE YPABHEHUSI.

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. CBolicTBa 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 (QyHKIHMH 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 OTHOCHUTEIBHO OCEH
KOOpJMHAT.

54. TlpeoOpazoBanus rpadukoB GpyHkiuii. [lapanienpHbiii mepeHoc.

55. TIpeobpa3oBanus rpadukoB GyHKIUH. CUMMETPUS OTHOCUTEIBHO Havata
KOOpJMHAT.

56. IIpeobpasoBanus rpagukoB ¢yHKIUHA. CHUMMETpPHUS OTHOCHUTEIBHO MPSIMOM
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. Cuctemsl ypaBHeHUI. OCHOBHBIC TPUEMBI UX PELICHHUS.

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 CMBICII.

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 puzndyeckuit cMbici. 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 IJIOCKOCTEH.

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. ['eomeTpuyeckue mpeoOpa3zoBaHus MPOCTPAHCTBA: MAPAIICIIBHBIN 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 ceueHHs] KOHYCa U CEYEHHUs], apauIeIbHble 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 npoussoanyto Gy 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 mnepBooOpa3sHOW 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 BepOSITHOCTeH

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] MOYKHO 3aIHCATh C TTIOMOIIIBIO [IKU(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 Unucie MOTYT MOBTOPATHCS). Bropoe, Tpex3nauHoe
qrcio, oopasyercs u3 udp 7 u 6. CKOIBKO pa3IMYHBIX MH(YPOB MOKHO UCIOIB30BATH 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 3sHauenusx x cpednee apupmemunecxkoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Hana Be1bopKka 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 U3 100 mpou3BoIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OIMHAKOBBIM YMCIIOM 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 apudmeTndeckoe, MOy U MEAHAHY.

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
tpeyroipHuka 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 Bepmny, pasaa 404 om?, 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 cedeHusl.

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 CYKJICHHIA,
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 IpPaBUJIbHO, 6€3 U3MEHEHHUS] OCHOBHOW 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 YACTUYHO BEPHBIE apryMEHTBI, OTIEIbHBIE BBIBOJBI HEIb3S
CUUTATh BEPHBIMU U OOOCHOBAHHBIMU;
- 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




Kpurtepun onieHKkn NpakTH4ecKoro 3ajaHusi o ajareope

Baaasl 3a
KPUTEPUH OLEHKHU

Xox perieHusi BEpHBIA, NMPUBEICHO BEPHOE OOOCHOBAHHOE pEIICHHE,
MIOJIyYEH BEPHBINA OTBET

1,5

Xox penieHus BepHbBIN, HO JOIYIIEHA OJHA OMIMOKA BRIYHCIUTEIIEHOTO
Xapakrepa,

1

Pemenne HayaTo JIOTHYECKH BCPHO, JOIYIICHA BbIYHUCIHUTCIIbHAA
OH_II/I6K3.; HJIKM pCIICHUEC HC JOBCACHO 10 KOHIIA, OTBCT OTCYTCTBYCT

0,5

HesepHoe pelienne, HEBEpHBIM OTBET UM OTCYTCTBUE PEILICHUS

0

UTOIro
Kpurtepuu oleHKH NMPaKTH4YeCKOT0 3aJaHUsI 0 TeOMeTPHH

15
Banabl 3a
KPUTEPUH OLlEHKH

Haii/leH BEepHBIH CIIOCO0 PELICHNUS;

IPUBEJIEHa BEpPHAs I10OCIIEI0BATEIbHOCTh BCEX LIAroB PEIICHUs; BEPHO
000CHOBAHBI BCE KJIFOUEBbIE MOMEHTBI BHIOPAHHOTO Cc110c00a PELICHMUS;
BEPHO OTMEUEHBl Ha YepTEXe CBOWCTBA BCEX IPEJCTABICHHBIX B
yCIIOBUU QUTYP U UX DJIEMEHTOB;

BEPHO BBINOJIHEHBI BCE ITPE0Opa30BaHUs U BHIYNCIICHUS;

IIOJIy4EH BEPHBIN OTBET

1,5

Haii/IeH BEpHBIH CIIOCO0 PELICHNUS;

NPUBEJICHA BEPHAs TOCIIEIOBATEIILHOCT BCEX IIaroB PEUICHHUS;
JIOTIYIIEHBI OTCYTCTBUA U (WIK) HETpyOble OMUOKHA B 000CHOBAHUSIX
KITFOYEBBIX MOMEHTOB;

BEpPHO OTMEYEHBI Ha YEPTEKE CBOIMCTBA NPEICTABICHHBIX B YCIOBHH
¢uUryp m ux 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PELICHUU
3a/1a4H;

JIOTyIIIeHa OJ[Ha HEeTpy0Oas BBIYMCIUTEIbHAS OMIMOKA, HE BIUSIONINE HA
NPaBUIBHOCTh JAJILHEHIIIEro X0/1a peIeHus

XOJI PEIICHNS BEPHBIN;

pelIeHne, BO3MOXKHO, HE 3aBEPILIEHO;

JIOTIYIIEHbl OTCYTCTBHSI M (WJIM) HErpyOble OMMOKH B OOOCHOBAHHAX
KIIFOUEBBIX MOMEHTOB;

OTMEUEHHbIE Ha YEePTEKE CBOWCTBA MPEACTABIECHHBIX B YCIOBUU (pUryp
Y MX JIEMEHTOB UMEIOT HETOUYHOCTH;

JIOTYIIEHbI HErpyOble OMMOKN B BBIYHCICHUSX M B MPEoOpa3OBaHUSIX,
HE BJIMSIOIINE Ha PAaBUIIBHOCTD X0Ja PEIICHHUS;

B pe3yJIbTaTe 3TUX OMIMOOK MOKET OBITh MOJIy4€H HEBEPHBII OTBET

0,5

HEBCPHOC PCIICHHC, HeBepHBIfI OTBCT HUJIM OTCYTCTBHUC PCIICHUSA

NTOT'O

1,5




