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1. TACHOPT PABOYEW TPOT'PAMMBI Y‘IEBprI JAUCHUIIJIMHBI
OY .05 MATEMATHUKA (YI'JIYBJIEHHbBIN YPOBEHD)

1.1. Obaactb npuMeHeHHusi pado4eil MPOrpaMMbl

PabGouass mporpamMMa y4eOHOW AWUCHUMIUIMHBI SIBIISIETCS YacThIO IPOrPaMMBI
MOATOTOBKMU crienanucToB cpeanero 3seHa (manee — ITIICC3) B coorBercTBUM ¢ PI'OC
CIIO no cnenmansHocTH 20.02.02 3amuTa B Ype3BbIYANHBIX CUTYalHSX.

1.2. Mecto yyeOHoM nucuuniinnbl B cTpykrype IIIICC3:
YueOHas TUCHUIUIMHA BXOAUT B 001meo0pa3zoBatenbHbIi muki [TIICC3.

1.3. Illesin 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHMS YUeOHOI TUCIUIINHBI:
W3yyeHue AUCHUIUIMHBI HAIMpaBICHO HAa (POPMUPOBAHUE OOLIUX KOMIIECTEHITUH,

BKJIFOYAIOIUX B c€0s CIIOCOOHOCTD:

OK 1. IloHumaTh CyIIHOCTh M COLMAJIBHYIO 3HAYUMOCTh CBOEH OyayIieit
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO €ATEIbHOCTh, BHIOMPATH TUIIOBBIE METO/IbI
peuieHus npodeccuoHalbHBIX 3a7a4, OLIEHUBATh UX 3P (PEKTUBHOCTh U KAYECTBO.

OK 3. [IpuHuMaTh penieHns B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyalUsIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiecTBisTh NOUCK U UCHOJIb30BaHUE MHPOPMALIUU, HEOOXOAUMOMN ISl
5((}HEeKTUBHOTO  BBIOJHEHUS MPO(PECCHOHAIBHBIX 3adad, MNpPO(ECCHOHATBHOIO U
JUYHOCTHOTO PA3BUTHS.

OK 5. MHcnonws3zoBath WHMOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B
npoecCHoHaNbHOM NESITEIbHOCTH.

OK 6. PaGoTath B KOJUIEKTUBE U KOMaHj€, YPPEKTUBHO 0OIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, MOCTPAJABIIMMHU U HAXOAUIUMHUCS B 30HAX YPE3BbIUAMHBIX CUTYalUH.

OK 7. bparb Ha ce0sf OTBETCTBEHHOCTh 3a pal0OTy UWIEHOB KOMaH/bI
(MOIYMHEHHBIX ), PE3YJIbTAT BHIMOJHEHUS 33/ IaHUM.

OK 8. CamocTosTeIbHO ONpEesaTh 3aa4u Npo(EecCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHS, 3aHUMATbCAd CaMOOOpa30BaHMEM, OCO3HAHHO IUIAHMPOBATH IMOBBIIICHHUE
KBaJIM(PUKALIMH.

OK 9. OpueHTuUpoBaThCsi B YCIOBHSIX YaCTOM CMEHBI TEXHOJIOTMHA B
poheCCHOHAIBHOM JISITCIIBHOCTH

B pesynbTare ocBoeHus y4eOHOM IUCHMIUIMHBI OOYYaIOLIUMHCS JOJDKEH JOCTUYb
CJIEIYIOIUE PE3YIIBTATHI:

JIMYHOCTHBIE!

— c(OPMUPOBAHHOCTh TMPEJCTABICHUNH O MaTeMaTUKe KakK YHUBEPCAJIbHOM
A3bIKE HAYKH, CpPEJICTBE MOJEIMPOBAHUS SBJICHUM W MPOIECCOB, HACAX U METOoJax
MaTEeMaTUKH;

— IOHUMaHWE 3HAYMMOCTHM MAaTEMATUKHU [JIs HAYyYHO-TEXHMYECKOro IMporpecca,
c(OPMUPOBAHHOCTh OTHOUIEHUS K MaTeMaTUKE KaK K YacTH OOIEYEeI0BEYECKON
KyJIbTYphl 4Ye€pe3 3HAaKOMCTBO C HWCTOpPHEM pa3BUTHS MAaTE€MATHKH, SBOJIOLUEH
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MaTeMaTHYECKUX HJICH;

— pPa3BUTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOpa)XeHUS,
AITOPUTMUYECKON KyJNbTYPhl, KDUTUYHOCTU MBILUIEHHS HA YPOBHE, HEOOXOJMMOM JIs
Oynymeld TpodecCHOHATBHON NEATeNbHOCTH, Il TMPOAODKCHHUS OOpa3oBaHHsS U
caM000pa30BaHUs;

— OBJIAJICHHE MAaTEMaTUYECKUMH 3HAHUSIMU WU YMEHUSIMHU, HEOOXOJUMBIMHU B
NOBCEIHEBHOM >KU3HM, NJI1 OCBOCHHMS CMEKHBIX E€CTECTBEHHOHAYYHBIX IUCHHILUIAH U
JUCIUIUIMH TPOQECCUOHAIBHOTO IHMKJA, IS MOJIy4eHHUs 0O0pa3oBaHUs B 00JIaCcTAX, HE
TpeOyIOIUX YIITyOJI€HHOM MaTeMaTu4eCKO! MOATOTOBKY;

— TOTOBHOCTh M CIIOCOOHOCThH K 00pa30BaHUIO, B TOM YHUCJIE CaMO0OOpa30BaHUIO, HA
POTSHKEHUU BCEH KU3HM; CO3HATEIIbHOE OTHOIIEHUE K HEMPEPhIBHOMY 00pa30BAHUIO KaK
YCIIOBUIO YCIIEITHOM MpodhecCHOHANBHON U 001IECTBEHHON A TENbHOCTH;

— TFOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIBHOM TBOPYECKON M OTBETCTBEHHOM
NEeSATENbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEIOBATEILCKOM, MPOCKTHON U
JIPYTUX BUIAX JACSITEIbHOCTH;

— OTHOILIEHHE K NPO(PECCHOHATBHON AESITENIbHOCTH KaK BO3MOYKHOCTH Y4YacTHUsS B
pELIEHUH JINYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOJIEM;

MeTanpeIMeTHbIe:

- YMEHUE CAMOCTOSITENBHO OINPENENSATh LEIU JEATEIbHOCTH W COCTaBIATH
IUIAHBl  JI€ATEIBHOCTH;  CaMOCTOSITEJIBHO  OCYIIECTBIIATh,  KOHTPOJIMPOBAaTbH U
KOPPEKTUPOBATH JIEATEIBbHOCTD;

— HCIIOJIb30BaTh BCE BO3MOMKHBIE PECYpChl ISl JIOCTMOKEHHS MOCTaBIEHHBIX
LHejgeldl W peanu3aldd ITUIAHOB JIESITENIbBHOCTH; BBIOMpATh YCHEIIHbIE CTPAaTETUU B
Pa3IMYHBIX CUTYALMSIX;

— YMEHUE TMPOJYKTUBHO OOIIATbCA W B3aUMOJACKHCTBOBaTH B IMpoILEcce
COBMECTHOM JIESTENIBHOCTH, YYWUTHIBATh IIO3ULIMHU JAPYTHX YYACTHUKOB JEATEIBHOCTH,
s pexTUBHO pazpemmarb KOHPIUKTHI;

- BJa/ICHUE HaBbIKAMU I[IO3HABATEJIbHOM, Y4eOHO-UCCIIEOBATEIbCKON U
MIPOEKTHOM JI€ATETbHOCTH, HaBbIKaMH pa3pelIeHus Mpo0eM; COCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a7ady, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

— TOTOBHOCTh U  CIIOCOOHOCTh K  CaMOCTOSITENIbHOW  HMH(POPMALMOHHO-
ITI0O3HABATEJIbHOM JEATENBHOCTH, BKJIKOYash YMEHUE OPUEHTUPOBATHCA B Pa3IMYHBIX
MCTOYHUKAX HH(OpPMALMU, KPUTHUECKU OLIEHWBATH M MHTEPHPETUPOBATH MH(POPMAIHIO,
MOJIy4aeMYI0 U3 Pa3IuYHbIX UICTOYHUKOB;

— BJIQZICHUE S3BIKOBBIMU CPEACTBAMU: YMEHUE ICHO, JIOTUYHO U TOYHO W3JIaraTh
CBOI0O TOYKY 3pEHHS, HUCIOJIb30BaTh AaJCKBATHBIC SI3BIKOBBIE CPEACTBA; — BIIAJICHUE
HaBBIKAMHU TI03HABATEJILHOM peQJIeKCUM KaK OCO3HAHUS COBEpIIAeMbIX JICHCTBUN U
MBICJIUTENBHBIX TPOIECCOB, MX PE3YyJIbTATOB W OCHOBAaHUM, T'PAHMI] CBOETO 3HAHUS U
HE3HAHMSI, HOBBIX MO3HABATENbHBIX 33]1a4 U CPEACTB JJISI UX JOCTUKEHUS;

— LEJIEYCTPEMIIEHHOCTh B MOUCKAaX U MPUHATUU PEIICHUM, cCOOOPa3UTENIbHOCTh
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M UHTYUIUS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUN;  CIHOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

IpeAMeTHbIE:

- c(hOpPMHUPOBAHHOCTh TIPEICTABICHUA O MaTeMaTUKE KaK YacTH MHPOBOM
KyJIBTYpbl U MECT€ MaTe€MaTHUKH B COBPEMEHHOM LMBWIM3ALMH, CHOCO0aX OMUCAHMS
SBJICHUM peajbHOIO MUPA HA MAaTEMATHUYECKOM SI3BIKE;

— Cc(QOpPMHUPOBAHHOCTb MPEJCTABICHUNH O MAaTeMaTUYECKUX TOHATUAX Kak
BOKHEHIIMX MATEMATHYECKUX MOJEIAX, MO3BOJLIIOIIMX ONMUCHIBATH M M3y4daTh pa3HbIC
OPOLECCHl W SBJICHUS; IOHMMAaHUE BO3MOXXHOCTH aAKCHOMAaTHYECKOIO ITOCTPOEHUs
MaTEMaTUYECKUX TEOPUIL;

— BIAJCHHE METOAAMM JI0KA3aTEJIbCTB W QJITOPUTMOB PELICHMS, YMEHHE UX
IIPUMEHSATH, IPOBOJIUTH JIOKA3ATENIbHBIE PACCYKIACHUS B X0 PELICHUS 3aa4;

—  BIIQJICHHE  CTAHJAPTHBIMA  [PUEMAMH  PELICHHWS  pPAlMOHAIBHBIX U
MppalMOHAIbHBIX, ITOKA3aTEIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHU U
HEPABEHCTB, MX CHUCTEM; MCIOJIb30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM
YUCJIE U IOUCKA ITyTH PELIEHUS U WIUTIOCTPALIMY PELICHNS] YPAaBHEHU U HEPABEHCTB;

— c(OPMUPOBAHHOCTH IPEACTABIECHUI 00 OCHOBHBIX HMOHSTHUSX MAaTEMAaTUYECKOTO
aHaJlu3a U MX CBOWCTBAxX, BJIAJCHHE YMEHHMEM XapaKTEepU30BaTh IMOBEACHHUE (YHKIUM,
UCIIOJIb30BaHUE ITOJIYYECHHBIX 3HAHUM I ONIMCAHUSA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

— BIAJEHHUE OCHOBHBIMU IIOHATHUSAMHU O IUIOCKUX M IIPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, MX OCHOBHBIX CBOICTBax; C(QOPMUPOBAHHOCTb YMEHUS
pacrno3HaBaThb I€OMETpUUYEcKHe (UIYphl Ha 4YEpTEKax, MOAENSAX U B PEalIbHOM MHPE;
NPUMEHEHUE H3YYEHHBIX CBOICTB TeoMeTpudeckux (uryp u ¢GopMmyn sl peuieHHs
r€OMETPUYECKHX 3aa4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;

— c(hOPMHPOBAHHOCTh TMPEJCTABIECHUN O MpOLEccCaX MU SIBICHUSAX, HMEIOIIUX
BEPOSATHOCTHBIM XapaKTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B pPEAJIbHOM MHUPE,
OCHOBHBIX TMOHATHUSX OJJIEMEHTAPHOM TEOPHUH BEPOSATHOCTEW; YMEHHW HAaXOAUTh W
OLICHUBATh BEPOSITHOCTH HACTYIJIEHUSI COOBITUI B IPOCTEUIINX MPAKTUYECKUX CUTYyaLUIX
Y OCHOBHBIE XapaKTEPUCTHUKHU CITyYalHbIX BEJINYNH;

— BJIQJICHHE HABBIKAMU MWCIIOJIb30BAHMS I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
pelIeHnH 3aaa4.

1.4. Kosin4yecTBO 4acO0B HA 0CBOEHHME MPOrPaMMbl Y4eOHOH AMCUMILIMHBI:
MakcumanbHON yueOHOI Harpy3ku oOyyatomerocs: 375 4acoB, B TOM YHUCIIE:
o0s13aTeNIbHON ayIUTOPHOU y4eOHOM Harpy3ku odyuarorierocs 268 4acos;
caMOCTOsITeIbHOM paboThl oOyuatomierocs 107 yacos.



CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIUILIVHBI

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bupa yueOHoii padoThI O0bem yacoB
MakcumajibHas yueOHasi Harpy3ka (Bcero mo mporpamMmme JUCHUTLINHbBI) 375
O0s3aTesIbHAsI Ay IUTOPHAsI YueOHasi Harpy3Ka (Bcero) 268
B TOM YHCIIE:
JICKIIUU, YPOKU 214
MPAKTUYECKUE 3AHATUS 54
CamocrosiTejibHas padoTa o0yuyarierocs (Bcero) 107

[TpomexxyTouHast aTTectanus B popme:
| cemecTp - 3x3ameH ; Il cemectp - sKk3ameH




2.2 TeMmaTn4yecKuii IUIaH U coaep:kanue yueoHoit nucunmianabl OYJ1.05 MaTtemaTnka (yriry0JieHHbI YPOBEeHb)

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaa, J1ad0paTopHble U MPAKTHYECKHUE O0bem yacon YpoBeHb Koanl
pa3aesioB u TeM 3aHSATHS, CAMOCTOSITe/IbHAsSI padoTa o0yualouierocs, Kypcopasi paéora OCBOEHUSI | KOMIIETeHUMH,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢opmupoBanuio
COOTBETCTBHU € Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMblI
1 2 3 4 5
| cemecTp
Beenenue Copneprxanue yueOHOro MaTepuasia 2
Matematuka B  HayKe, TEXHHKE, OKOHOMHKE, HH(DOPMALIMOHHBIX 2 1
TEXHOJIOTHSX U TPAKTUYECKOW JesTesnbHOCTH. Llenu u 3amaum u3ydyeHus
maTemMaTtuku npu ocsoenuu npodeccuii CI10 u cnenmansuocteit CI10.
Pasznen 1 AJITEBPA 179 OK 1-9
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia 18
PasButue nonsaTusi 0 | JleiicTBUTENbHBIE YKCIIA. 2 1.2
qucie Ilenble ¥ palOHATLHEIE YHCIIA. 2 12
[TpubnKkeHHbIe BBIYHCICHUS. 2 1,2
KommiekcHble yncia. 2 1,2
CamocrosiTeibHas padora o0y4yarommxcs Nel 10 3
HerictBurenbHbie yncna. KommiekcHeie yncia. [[elcTBrsa HaJl KOMITIEKCHBIMU
YHCIIaMHU.
CrniocoOsl pernieHus TMHEWHbIX ypaBHEHUHN 1 HepaBeHCTB. KBaapaTHbie
ypaBHEHUS
[TpuG>xeHHbIC BEIYUCICHUS U BBIYUCITUTEIIBHBIC CPEICTBA.
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia 42
KopHun, crenenn u Crenenu ¢ 1elCTBUTENbHBIMU MTOKa3aTesiMU. CBOMCTBA CTENIEHHU C 2 1,2
JIorapu(pmbl JICMCTBUTEIIbHBIM NTOKA3aTEJIEM.
Crenenu ¢ pallMOHAIbHBIMM MTOKA3aTEIsIMU, UX CBOMCTBA. 2 1,2
Kopnu u crenenn. KopHr HaTypaJlbHOM CTENEHU M3 YKCIIA U X CBOWCTBA. 2 1,2
[TpeoOpa3zoBaHue pallMOHAIBHBIX, UPPAIIMOHATBHBIX, CTEIEHHBIX U 4 1,2

IIOKa3aTCIbHBIX BBIpa)KeHHﬁ.
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Jlorapudm. Jlorapudm uucna. OCHOBHOE JorapuMUIECKOE TOXKIECTBO.
JlecaTuuHbIe U HATYpAJIbHBIE JOTapHU(MBI.

1,2

ITpaBuna neiictBuii ¢ orapudmamu. Ilepexos Kk HOBOMY OCHOBAHHIO.

1,2

[TpeoOpaszoBanue JorapuMUIECKUX BHIPAKESHUH.

1,2

[Tpeobpa3zoBanue anredpandeckux BhIPAKECHUM.

1,2

IIpakTnyeckoe 3auatue 1,2 Konkypc komann «[IpubmmkeHHbIe
BeluncieHus. KomminekcHsle uncina. [IpeobpazoBanue anreOpanyeckux
BBIPAKCHUI.

I ENENLS

IIpakTnyeckoe 3ausatue 3,4,5. KopHu, crenenu u sorapuMsi.
[TpeoOpa3zoBaHue palOHAIBHBIX, UPPALMOHAIBHBIX CTEIIEHHBIX,
NIOKa3aTesbHbIX U JIOTapu(MUUECKUX BBIPAKECHUH.

CamocrosiTesibHast padora o0yuaromuxcs Ne2

Boinonnenue npeoOpa3zoBaHuil BbIpaK€HUHN, IPUMEHSS CBOMCTBA CTEIICHEH.
W3BiiedeHne KOpHs N-I CTENIEHU U3 YKCJIa HA OCHOBE ONPEICIICHUS.
Haxoxxnenne 3HaueHus jorapu(MoB Ha OCHOBE OTIPEICIICHUSI.

10

Tema 1.3.
DYyHKIUH, UX
CBOMCTBA M rpapuku

Coaep:xanue yue0HOro MaTepHaJia

17

Oyukuuu. OOnacTb OnpeneneHus M MHOXKECTBO 3HaueHuM; rpaduk
byHKIMu, nOcTpoeHHe TrpadukoB (QYHKIUH, 3aJaHHBIX Pa3JIMYHBIMU
CHocO0aMH.

1,2

CaolicTBa byHKIUY. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb,
OTPAaHUYEHHOCTh, MEPUOANIHOCT. [IpoMexXyTKH Bo3pacTaHusi U yObIBaHUS,
HauOoJblllee U HaWMEHbIIee 3HAYeHMsI, TOUKU dKcTpemyma. [ 'padudeckas
WHTEpIpETaIHs.

1,2

[TpuMmepbl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B pealibHBIX IpoOLEeccax MU
aprneHusx. Apudmernyeckue omnepanuu Hag GyHKmusmMu. CrokHas
bynkuus (komnosunus). [ToHsITHE 0 HENPEPHIBHOCTH (DYHKIIHH.

1,2

O6parnsie ¢pynkiuu. O6IaCTh ONpeaeeHnus U 00J1acTh 3HaUYEHUH 00paTHOM
¢bynkuunu. I'paduk oOpatHON HyHKIMH.

1,2

CamocrosiTejibHas padoTa odyuyarmuxcs: Ne3

W3ydenue onpeaeneHuit 4ucioBoi GyHKINH, apryMeHTa (pyHKIINY, 3HAYCHHS
dbyakuun. CriocoOwl 3aaanus GyHKn. Haxoxaenne obmactu onpeneneHus u
001acTH 3HaUEHHUH (QYHKIIMH.

Pemenue 3amau mo temMe «yHKITNU, UX CBOMCTBA W TPadUKI».

Tema 1.4.

Conep:kanue y4eOHOT0o MaTepHuaJia

24
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OCHOBBI Pannannas mepa yria. BpaiarenbHoe IBUKEHUE. 2 1,2
TPUTOHOMETPHH. CuHYyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCIa. 2 1,2
OcHOBHbIE TIOHATHSA 3HaKH, YUCJIOBbIE 3HAUYEHUS U CBOMCTBA TPUTOHOMETPUUYECKUX (PYHKIIHIA. 2 1,2
OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2 1,2
Dopmynbl IpuBeAeHUSA. MeXCEeCCHOHHAs aTTECTAIu. 2 1,2
CuHyc, KOCHHYC U TAHT'€HC CYMMBI M Pa3HOCTH JIBYX yIi10B. DOpMYIIbI 2 1,2
CJIO)KEHHUSI.
CuHYyC ¥ KOCHHYC JIBOMHOTO yTJIa. 2 1,2
@opmyiel yiBoeHus. DOpMyITbl TOJIOBUHHOTO YTJIA. 2 1,2
IIpakTuyeckoe 3anHsitue Ne 6 2 1,2
OCHOBHBIE TIOHSTHS] TPHTOHOMETPHH.
IIpakTuyeckoe 3ansitue Ne 7, 8, 9. OCHOBHBIE TPUTOHOMETPUUECKHUE 6 1,2
ToxaecTBa. Pemienne 3anau
Tema 1.5. Coaep:xxanue yueOHOro MaTepHaJia 27
IIpeodpa3oBanus [TpeoOpa3oBanue CyMMBI TPUTOHOMETPUIECKUX (DYHKIIHIA B IPOU3BEICHUE. 2 1,2
NpocTedmux [TpeobpazoBanre Npou3BeIeHUS] TPUTOHOMETPUUYECKUX (DYHKIIUN B CYMMY.
TPUTOHOMETPUYECKHUX | BripaxkeHHne TPUTOHOMETPUUECKUX (PYHKIUI Yyepe3 TAHTeHC MOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKCHHYC, apKKOCHUHYC, apKTaHreHc yucina. [Ipocreiimme 2 1,2
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.
[Tpocreiimne TPUroHOMETPUUYECKNE HEPABEHCTBA. 2 1,2
IIpakTuyeckoe 3ausitue Ne 10, 11,12. 6 1,2
ITpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAYKEHHH.
IIpakTnyeckoe 3ansatue Nel3, 14. Pemenue npocreimmx 4 1,2
TPUTOHOMETPUUYECKIX YPABHEHUH M HEPABEHCTB.
CamocrosiTe/ibHasi padoTa o0yuarommuxcsi Ned 9 3
Brimonnenue npeobpazoBaHuii BEIpaKEHUH, TPUMEHSISI OCHOBHBIE
TPUTOHOMETPHUYECKHE TOXKICCTBA.
@opMyIibl JBOMHOTO U MOJOBUHHOTO apryMEHTA.
[Tpeobpa3zoBaHre TPUTOHOMETPUYECKUX BbhIpaskeHUH. Perenne npoctemmx
TPUTOHOMETPUUYECKHX YPABHEHUH U HEPaBEHCTB.
Tema 1.6. Conep:xanue yueOHOTro MaTepuaJia 21
Crenennsie, CreneHHbIC, TTOKa3aTeNIbHBIC U JTorapudmMudeckue Gyakuu. OnpeneneHus, 2 1,2
nokasarteJibHble, WX CBOMCTBA M rpaduKu.
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Jorapumudeckune u | Tpuronomerpuueckue GyHkiuu. OnpeneneHus, UX CBOMCTBA U rpaduKH. 2 1,2
Tpuronomerpuueckue | I[Ipeodpasosanus rpaduxos. [lapaniensHblil mepeHOC, CAMMETPHS 2 1,2
¢pynknuu. O0paTHbIe | OTHOCUTENIBHO OCEH KOOPAUHAT U CUMMETPHS OTHOCUTEIBHO Havaja
TPUTOHOMETPHYECKHE | KOOPAMHAT, CHMMETPHS OTHOCHTEIBHO MPSMON y = X, PACTSDKEHUE U CHKAaTHE
bynxuun BJI0JIb OCEH KOOPJMHAT.
OO6patHble TPUTOHOMETpUYECKHE QYHKIIUU 2 1,2
IIpakTuyeckoe 3ausitue Ne 15,16. 4 1,2
HccnenoBanue ¢pynkuuu. Iloctpoenue u nmpeodpasoBanus rpagukos
(GyHKLUH C HCIOJIB30BAHUEM UX CBOMCTB.
CamocrosiTe/ibHas padoTa o0yuamuxcsaNes 9 3
HzroroBnenue madbioHOB, rpaduKoB QYHKIHHI y = sin X, y = COS X, y = tg X,
y =ctg X
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 30
YpaBHeHuUs U VYpaBHeHus U cucteMsl ypaBHeHUi. HepaBeHncTBa. PaBHOCHIBHOCTD 2 1,2
HEepPaBeHCTBa ypaBHEHHIA, HEpaBEHCTB, cucTeM. OCHOBHBIC TIPUEMBI UX PEUICHHUS
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX HEU3BECTHBIX, IIOJICTAHOBKA,
rpaduyeckuil METox).
Hcnonb3oBanue cBOMCTB U rpadukoB (GYHKIMN NPU pelIeHUN YpaBHEHUN 1 2 1,2
HEpaBeHCTB. MeTo/1 HHTEPBAJIOB.
PanyioHasibHble, MpPALlMOHAIbHBIE YPaBHEHUs, HEPAaBEHCTBA U CUCTEMBI. 2 1,2
[TokazaTenbHbIC YpaBHEHUS. 2 1,2
ITokxazarenbHbIE HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHUs] U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHHUSI. 2 1,2
TpuUroHoMeTpuyECKNE HEPABEHCTBA. 2 1,2
N300pakeHne Ha KOOPAMHATHOM IITOCKOCTH MHOKECTBA peIIeHU 2 1,2
YpaBHEHMI U HEPABEHCTB C IBYMs EPEMEHHBIMH U UX CHCTEM.
IIpakTnyeckoe 3ansitue Ne 17, 18. 4 1,2
YpaBHEHUs U CUCTEMBI YPABHEHUM.
IpakTnuyeckoe 3ausitue Ne 19, 20. Hepasenctsa 4 1,2
IIpakTnyeckoe 3ansaTHe Ne 21, 22. Vicnonab3oBaHue CBOUCTB U IpauKOB 4 1,2
(GyHKIMI pU peneHnH YpaBHEHUH U HEPABEHCTB.
IToBTOpEeHnE [ToBTOpEHUE TeM: KOpHU, CTETIEHHU U Jorapudmbl. OCHOBHbIE 2 1,2

TPUTOHOMCTPHYCCKHUEC TOXKIACCTBA.
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IIpoMeskyTOUHasI aTTECTAIUS - IK3aMEH

Il cemecTp
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 68
Tema 2.1. Copnepxxanue yueOHOIro MaTepuasa 4 OK 1-9
IocaenoBareapHocTH | CiocoOBl 3aMaHus M CBOMCTBA YUCIIOBBIX IT0CiaenoBarenbaocTei. [lonsarue o 2 1,2
npezene nocieaoBaTeabHocTH. CylecTBOBaHUE MpeIeia MOHOTOHHON
OrpaHUYEHHON NOCIEI0BATEIBHOCTH.
CyMMHpOBaHHUE MTOCIIEI0BATEILHOCTEH. beckoHeuHOo yObIBaromas 2 1,2
TeOMETPUYECKAsi IIPOTPECCHS U €€ CYMMA.
Tema 2.2. Coaep:xxanue yueOHOro MaTepHaJia 34
IIpounsBonnas [TonsiTHE O TPOU3BOAHON (PYHKINH, €€ TEOMETPUIECKUN U (PU3HMUECKUIA 2 1,2
CMBICIL.
ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHHUSI, YHACTHOTO. 2 1,2
[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH. 2 1,2
YpaBHeHUe KacaTelbHOW K TpaduKy () YHKIIHH. 2 1,2
[TpousBoaubie 00paTHON QYHKITMN ¥ KOMITO3UITUN (DYHKIIHH. 2 1,2
ITpon3BoiHas CI0KHOU (YHKIIMH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUeCKUi U HU3HMUECKUN CMBICIT. 2 1,2
HaxosxieHre CKopoCTH JUlsl ITpoliecca, 3alaHHoro (opMysioi U rpaukoMm.
[TpruMeHeHre TPOU3BOJHON K UCCIIEeI0OBAaHUIO (DYHKIUI U TOCTPOSHUIO 2 1,2
rpauKoB.
[TpuMepb HCTIOTB30BAHMS IPOU3BOTHON TSI HAXOKICHHS HAMITYUIIIETO 2 1,2
pelleHNs B IPUKJIAIHBIX 3a/1a4ax.
IIpakTuyeckoe 3ansitue Ne 23 2 1,2
[TocnenoBarensHocTu. [IponsBoaHasl.
CamocrosiTeibHas padoTa o0yuaommxcaNe6 14 3
CocraBieHue ypaBHEHHUs KacaTeabHOM K rpaduky ¢pyHkuuu. Beruncienue
MIPOM3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.
[TpuMeHeHre NPOU3BOIHOM K MCCIEIOBAHNIO (DYHKIIMN U TOCTPOEHUIO
rpadukoB
Tema 2.3. Copepxanue y4eOHOIo MaTepuaJa 30
IlepBooOpasHas u ITepBoOOpa3sHas ¥ MHTETPAJL. 2 12
HHTErpaJj Tabnuira mepBooOpa3HBIX. 2 1,2
HeonpenenenHslil nHTErpa. 4 1,2
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Onpenenennpiii uaTerpan. ®opmyna Herorona—Jleitoauna. 4 1,2
[IpumeneHue onpeneneHHOro HHTErpalia A HaX0XKICHUs TUIOMIaaN 2 1,2
KPUBOJIMHEHHOW TpaIeiuu.
[TpuMepbl IprMeHeHNs] UHTEerpajia B (pU3HMKe U TEOMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne24 2 1,2
[TepBooOpaznas u unrerpan. @opmyna Hetotona-Jleiitbnuna.
CamocTrosiTesIbHAasi padoTa odyJawmmxcaNe7 12 3
Brrunciienue nHTErpanos.
Haxoxnenue mionianeit KpuBOJIMHEHHBIX TPaneyid.
Pa3znen 3 TEOMETPUS 96
Tema 3.1. Conep:xanue yueOHOT0 MaTepHaJia 28 OK 1-9
Koopaunartsl n [TpsimoyronbHas (AeKkapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPBI dopmyna pacCTOSHUS MEXKIY IBYMS TOUYKAMHU.
YpaBHeHHsI chepbl, TIOCKOCTH U MIPSMOIA. 2 1,2
Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTel BEKTOpa. 2 1,2
CJ10’)KeHHE BEKTOPOB. 2 1,2
YMHOKEHUE BEKTOpa Ha YUCi0. Pa3iiokeHne BEKTOopa M0 HaIpPaBJICHUSM. 2 1,2
VYron mexay aBymsi BekTopamu. [Ipoekius BeKTopa Ha OCh 2 1,2
CkasipHO€ MPOU3BEJIEHUE BEKTOPOB. 2 1,2
Hcnonp30BaHne KOOPAMHAT W BEKTOPOB NPHU PEIICHHH MATeMaTHUYECKUX H 2 1,2
MPUKJIAJIHBIX 3a]1a4.
CamocrosiTesibHas padoTa Ne§ 12 3
BekTopsl 1 KOOpAUHATHI.
YpaBHEHHE OKPYKHOCTH. Y paBHEHHUE MPSIMOM.
BexTopsl 1 onepaniy HaJ HUMH.
Tema 3.2. Conep:xanue yueOHOTo MaTepHaJia 22
IIpsimblie 1 miI0cKocTH | B3anMHOe pacnosioxkeHue AByX MPSIMbIX B IPOCTPAHCTBE. 2 1,2
B IIPOCTPAHCTBE ITapajienbHOCTH NPSIMON M MIIOCKOCTH. 1lapanienbHOCTh MII0CKOCTEM. 2 1,2
[leprieH IUKyYIIPHOCTD MPSIMON U TJIOCKOCTH. 2 1,2
[leprieHauKynsap M HAKJIOHHAs. MeXCeCCHOHHAs aTTecTallusl. 2 1,2
Yron Mexay NpsSMON U TIOCKOCTHIO. 2 1,2
JIByrpaHHbIil yroa. Yroa Mexay MIOCKOCTSIMHU. 2 1,2
[TepneHAUKYISIPHOCTD BYX IJIOCKOCTEH. 2 1,2
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['eomeTprueckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapalieIbHBIN IEPEHOC, 2
CUMMETpPHS OTHOCHUTEJIBHO IIIOCKOCTH.
[TapannensHoe nmpoektupoBanue [1nomanbs opToroHaIbHON NPOSKIUH. 2 1,2
N300pakeHre NpoCTPaHCTBEHHBIX (pUTyD. 2 1,2
IIpakTuyeckoe 3ansitue Ne25 2 1,2
Koopaunats! 1 BeKTOpHL. [IpsMBIE U INIOCKOCTH B IPOCTPAHCTBE.
Tema 3.3. Coaep:xkaHue yueOHOro MaTepHaJia 10
MHoOrorpaHHMKHU Bepuunsl, pebpa, rpanu MHOTOrpaHHuKa. PazsepTka. MHOrOrpanHble yriibl. 2 1,2
Boinykible MHOrorpanHuku. Teopema Diiepa.
[Tpusma. [Ipsimas u HaknoHHas npusma. [IpaBuibHas nmpusma. 2 1,2
[Tapamnenenunen. Ky6o
ITupamupa. IlpaBunbHas nupamuaa. Ycedennasd nupamuaa. Terpasap. 2 1,2
Cummerpuu B KyOe, B apajjiesienumese, B npuzMe u nupamujae. CeueHus 2 1,2
Ky0a, pU3MBbI U TUPAMHU/IBL.
[IpencraBienue o NpaBUIbHBIX MHOIOIPAHHUKAX (TE€Tpa’ap, KyO, OKTa’ap, 2 1,2
JOJIEKa’Ip U UKOCAdIP).
Tema 3.4. Conep:xanue yueOHOTro MaTepHaJia 8
Teaa n nosepxnocrn | [lmunap. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00Opazyrolas, 2 1,2
BpaleHust pa3BepTKa.
Konyc. OcHoBanue, BbicoTa, 00KOBasi TOBEPXHOCTh, 0Opasyroriasi, 2 1.2
pa3BepTKa. Y CEUEHHBIH KOHYC.
OceBbl€ CEYEHUs U CEUECHMS, TapaJlIeIbHble OCHOBAHUIO. 2 1,2
[Tap u cdepa, nx ceuenus. KacarenbHas miockocTs K chepe. 2 1,2
Tema 3.5. Conep:xanue yueOHOTro MaTepHaJia 26 OK 1-9
HN3mepenns B O6wem u ero usmepenue. Marerpansnas ¢popmyna oobema. opmyis 2 1,2
reoMeTpuu o0beMa KyOa, MPsIMOYTOJIBLHOTO MapaJUIeNIeHIIeAa, IPU3MBI, IMIINH/pPA.
®opmyiiel 00beMa THpaMUIbI U KOHYca. @OpMYIIbI MIJIOMIA U ITOBEPXHOCTEH 2 1,2
nuIuHApa U Konyca. Dopmyiiel o0beMa 1mapa v miomasan chepsl.
[Tonobue Ten. OTHOIICHUS TUIOMIA/IEH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX 2 1,2
TeJl.
IIpakTyeckoe 3ansitue Ne26 2 1,2

MHuororpanauku. Tena u moBepxHOCTH BpanieHus. Mi3mepenus B
T€OMETPHH.
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CamocrosiTeIbHAs padoTa odyuarwmmxcs Ne9 18 12
N300pakeHre MHOTOTPaHHUKOB U TEJ BPAIICHUSI.
PaboTa ¢ yueOHBIM MaTepraIoM.
Pemienue 3a1a4 Ha Tena BpalieHusl.
OOBbeMbl MHOIOT'PaHHUKOB.
OObeMbl TE BpaLLEHUS.
Haxosxnenue miomaeil oBepXHOCTEH 1 00bEMOB reOMETPUUECKUX Tell.
3a1aun Ha MHOTOTPAaHHHKH U Tella BpaIleHUsl.
Pazgen 4 KOMBUHATOPUKA, CTATUCTHKA U TEOPHUS BEPOITHOCTEM 30
Tema 4.1. Coaep:xanue yueOHOTo MaTepHaJia 6 OK 1-9
DJIeMEHThI OcHOBHBIE IOHATHS KOMOMHATOPUKH. Pa3MeltieHne, nepecTaHOBKH, 2 1,2
KOMOMHATOPUKH COYETaHusI.
3aauu Ha MOJICUET YUCIIa Pa3MEIIEHUH, IepeCTaHOBOK, COUETaHUH. 2 1,2
Pemenue 3a1a4 Ha mepe®op BapuaHTOB.
®opmyna 6unoma Herotona. CBoiicTBa OMHOMHHATBHBIX KO3 HUIIMEHTOB. 2 1,2
Tpeyronpnuk Ilackais.
Tema 4.2. Conep:xanue yueOHOTro MaTepuaJia 10
DJIeMEeHTBI TeOpHH CoOpbITHE, BEpOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH. 2 1,2
BepOsSITHOCTEH [ToHsiTHe 0 HE3aBUCUMOCTHU COOBITHH.
JluckpeTHas ciydaiiHasi BEJIMUMHA, 3aKOH ee pacupezeneHus. Yucnonsie 2 1,2
XapaKTEPUCTUKH TUCKPETHOM Cily4ailHOW BesnunHbl. [IoHATHE O 3aK0HE
OOJIBIINX YHCEIL.
Pemenne nmpakTHueckux 3aad Ha HAX0XKJICHHE BEPOSTHOCTH COOBITUS H 2 1,2
YHCJIOBBIX XapaKTEPUCTUK AUCKPETHOH Ccay4ailHON BEIMYMHBI.
CamocrosiTesibHasi padoTa o0yuarommuxcsi Nel( 4 12
OcHOBHBIE TEOPEMBI U (OPMYITBI TEOPUHU BEPOSITHOCTEH.
DJIEMEHTHI TEOPUN BEPOSITHOCTEM.
Tema 4.3. Copepxanue y4eOHOIo MaTepuaJa 14
JIEeMEHTBI [TpencraBnenne qaHHbIX (TAOIUIIBI, TUArpaMMbl, TpapuKN) 2 1,2
MaTeMaTH4eCKOoi ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apU(PMETHUUECKOE, MEaHa. 2 1,2
CTAaTUCTHKHU [TonsiTHE 0 33/1a4ax MaTeMaTUYECKON CTaTUCTUKH. PeleHne npakTHuecKux 2 1,2

3aaa4 C MPUMECHCHUEM BEPOATHOCTHBIX METOIOB.
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IIpakTnyeckoe 3ansitue Ne27
DneMeHThl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH I MaTEeMaTHUECKOM
CTaTHCTHUKH.

1,2

IloBTOpPEHME

[ToBTopenune Tem: OCHOBHBIC TPUTOHOMETPUYECKUE TOXKIECTBA. Peienue
ypaBHEHUIl, CUCTEM ypaBHEHHUII U HepaBeHCTB. [Ipon3BonHas,
nepBoOOpa3Hasi M HHTErpadl.

1,2

IIpoMeskyTOUHASI aTTECTAIUS - IK3aMEH

HToro mo nucuuIinge:

375
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3.YCJOBUS PEAJIM3AIIMA ITIPOT'PAMMBI YYEEHOU JUCITUILINHBI

3.1. TpedoBaHus K MUHUMAJIBLHOMY MaTepPUATbHO-TEXHUYECKOMY
o0ecreYeHNI0 y4eOHOM TN CIUIJIMHBI:

Peanmzanust mporpaMmbl  AUCHUILIMHBL TpeOyeT Hanuuus ydeOHoro kaOuHeTa
MAaTEMAaTHKH JJIs1 IPOBEACHUS 3aHATUI JIEKIIMOHHOTO THUIA, MPAKTUYECKUX 3aHATUM, B TOM
YHUCJIe TPYNIOBBIX, WHIUBUIYAIbHbBIX, TUCbMEHHBIX, YCTHBIX KOHCYJIbTAIIMM, TEKYIIETO
KOHTPOJISI 1 TPOMEKYTOYHOM aTTeCTalIUM.

O6opynoBanue:

- pabodee MecTo IIpernoaBaTers;

- CTICMATTM3UPOBAHHAS MO (CTOJIBI, CTYJIBS IO KOJIMYECTBY 00YJaIONNXCs);

- IOCKa YYEHHUYECKAsl.

TexHuyeckue cpencTBa 00ydeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJBTUMEAUNHBIN IPOEKTOP, IKPaH.

Y4aeOHO-Har IS qHBIC ITOCOOMS: ILIaKaThl, y4eOHO-HarJIs,THbIE TocoOwsI,
o0ecreunBaIIMe TEMATHUYECKHE WILTIOCTPAIIMHU 10 pabouel mporpaMme JUCHUIUIMHBI, B
TOM YHCJIE€, BUJCO-ay M0 MaTEPHasIbl, KOMIIBIOTEPHBIC MTPE3CHTAIUH.

KommbroTep uiMeeT JOCTYNm K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXOJ B
r1o0anbHyI0 ceTh MIHTepHeT, OCHAIIEH JUIEH3HOHHBIM IIPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. Y4yeOHO-MeTOAUYecKOoe M HHGPOPMALMOHHOE o0ecneuyeHHe peau3alun
Y4eOHOM QU CIMIIMHBI
OcHoOBHbBIE YUeOHbIe U3TaHUS

1. bammakos, M. U. Marematuka: yueounk /M.U. bammakos.- 2-e u3zf., cTep.-
M.: KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.1. Martemaruka: yaeonuk mist CI1O /H.B.
boromonos, IL.U. Camoiinenko.- M.: HOpaiit, 2019.- 401c.- (Ilpodeccuonansuoe
oOpasoBanwue) https://urait.ru

3. boromomnos, H.B. IIpaktuueckue 3aganus no maremaruke. B 2-x 4. Y.1: yueO.
nocobue s CIIO /H.B. boromonos.- 11-¢ u3x., mepepad. u mom.- M.: FOpaiit, 2019.-
326¢.- (Ilpodeccronansaoe obpazosanwme). https://urait.ru

4. boromonos, H.B. [Ipaktuueckue 3aganus mo marematuke. B 2-x 4. U.2: yue0.
nocooue mus CIIO /H.B. boromonos.- 11-e u3na., mepepad. u mom.- M.: FOpaiit, 2019.-
251c.- (IlpodeccuonanbHOe 00Opa3oBanue). hitps://urait.ru

5. T'yces, B. A. T'eomerpus: yueOHOE TocoOue Jyisi cpeHero npohecCuoHaIbHOTO
oOpazoBanusi / B. A.T'yceB, U.b. Koxyxos, A. A.IlpoxkodbeB. — 2-¢ u3d., uchop. u
non. — MockBa: WznarensctBo FOpaiit, 2020. — 280 c.— (IlpodeccuonanbHoe
oOpaszoBanwme) https://urait.ru

JlonmosiHUTEIbHBIE YUeOHbIEe U3IaHMS

6. boromosos, H. B. Anre0Opa u Havana ananu3a: yaueOHOE ocoOue Jisd CPEeTHETO
npodeccuoHanbHoro oopazosanus / H. B. boromonos. — Mocksa: U3narensctBo FOpaidt,
2020. — 240 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-09525-8.
I'pud YMO CIIOhttps://urait.ru

7. boromoisioB, H.B. Maremaruka. 3agaun c¢ pewmeHusmu B 2 4. Yactp 1:
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037

yaeOHOe mocodue it cpeaHero npodeccuonanbaoro oopazosanus / H. B. boromomnos. —
2-¢ wu3n., ucnp. u jgom. — MockBa: WM3garensctBo FOpaiit, 2020. — 439c. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-09108-3. T'pud YMO CIIO
https://urait.ru
8. boromornos, H. B. Maremaruka. 3aauu ¢ pemieHusMu B 2 4. Yactp 2 : yueOHOe
nocobue 1 cpeaHero npodeccronaapHoro oopaszosanus / H. B. boromosnos. — 2-e uzj.,
uchp. u aon. — Mocksa : U3narensctBo FOpaiit, 2020. — 320 c. — (IlpodeccuonanbHoe
obpaszoBanwue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru
9. MaremaTuka: anreOpa ¥ Hayajga MaT€MAaTHYECKOrO0 aHaiau3a, F€OMETPHs IS
npodeccuii M crnenuasbHOCTEH coluaibHO-d3KOHOMHYeckoro mpodwmist/ ['yces B.A.
I'puropre C.I'. , Uomrmna C.B. - 2-e u3g. crep.— M.: Axagemus, 2018.-
416 c. https://academia-library.ru
HNuTepHer-pecypcesl
10.. www.fcior.edu.ru (PeaepanbHblil IEHTP UHPOPMAITMOHHO-00PA30BATEIBHBIX
pecypcoB (PLINOP)).
11. www.school-collection.edu.ru (Exunast kosutekuus udpoBbIx
00pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3oBatenbHbIii TopTai «Ydaeda»: « YpOKm» (WWWw.
uroki. ru)
MeToanueckue yKkazaHusi JAJsi 00y4aIOIIMUXCS M0 0CBOEHUIO TUCITUIIIMHBI
13. MeTtoauyeckue yka3aHUsl AJi1 OOyYarOUIUMXCsl MO BBIITOJHEHHIO MPAKTUYECKUX
paoborT.
14. Meroauueckue ykazaHusi i OOydYarolmMXCsl MO BBIMOJHEHUIO 3aJaHUM
CaMOCTOSTEIIbHON pabOTHI.
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https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4, KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHMUA YYEBHOM JANCHUIIVINHBI

4.1. ®opMBbI U METOABI KOHTPOJISI M OLIEHKH Pe3yJbTATOB 00y4eHusl

PesyabTaTnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEeHKH
pe3yJbTaToB
o0y4eHust

Obwue Komnemenyuu:

OK 1. IloHumarp CyIIHOCTb M COLHAJIbHYIO 3HAYMMOCTh CBOEH
Oynyiei nmpodeccuu, IPOSBISITh K HEH yCTOWYUBBIN HHTEPEC.

OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTb, BbIOHMpAThH
TUIIOBBIE METOJbl PELICHUs] MPO(PEeCcCHOHANbHBIX 33ay, OLEHUBATh MX
3¢ (HEeKTHBHOCTH M Ka4eCTBO.

OK 3. IlpunHumarp pelieHus B CTaHJAPTHBIX M HECTaHJapTHBIX
CUTYalUsIX U HECTH 3a HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK H HCIOJb30BaHHE HHPOPMAIHH,
HeoOXoauMoi st 3(pPEKTUBHOTO BBIMOIHEHHUS TNPO(ECCHOHATBHBIX
3aja4, Npo(hecCUOHAIBHOIO U JINYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnons3oBath MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH B ITPO(ECCUOHAILHON JEATEIbHOCTH.

OK 6. PaboTtatp B KOJUIEKTMBE M KOMaHZE, dPPEKTUBHO OOIMIATHCS C
KOJIJIETaMH, PyKOBOACTBOM, MOCTPAJAABIIMMH M HAXOAALUIMMUCS B 30HAX
YPE3BBIYANHBIX CUTYALUM.

OK 7. bparb Ha ce0s1 OTBETCTBEHHOCTb 3a Pa0OTy UJIEHOB KOMaH]IbI
(OUMHEHHBIX), pe3yJIbTAT BBIOJIHEHUS 3a/JaHU M.

OK 8. CamocrosTenbHO ONpeAensTh 3aJaud MpOo(ecCHOHAIBHOTO |
JUYHOCTHOTO pPa3BUTHUS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO
IUTAHUPOBAThH MOBBIIIEHUE KBATU(UKAIIH.

OK 9. OpueHTUpOBaThCA B YCIOBUAX YaCTOM CMEHBI TEXHOJOTHH B
po¢eCCHOHATILHOM 1eATeNbHOCTH

Ilpeomemmnwie pesyromamol:

- c(OPMHPOBAHHOCTh TNPEACTABICHUI O MaTeMaTHUKE KaK 4yacTu
MUPOBOM  KyJIbTYppl M MECTE€ MaTeMaTUKU B COBPEMEHHOMN
LUMBUJIM3ALMY, CHOCO0ax ONMCAaHUS SIBICHUH peaJlbHOTO MHUpa Ha
MaTEMaTHYECKOM

- c(hOpMUPOBAHHOCTh  TPEJCTABICHUA O  MaTEeMaTHYECKUX
IIOHATUAX KaK Ba)KHeI\/'IHII/IX MATEMATHYCCKUX MOJCIIAX, ITO3BOJIAIOIIINX
ONMCBHIBATh M H3y4aThb pPA3HbIC IPOLECCHl WU SIBJICHUS; NOHUMAHHE
BO3MOXHOCTH  aKCMOMAaTHYECKOr0 MOCTPOCHHS  MaTEMaTHYECKUX
TEOpUI;

- BJIAJICHUE METOJIaMH JI0KA3aTeJIbCTB M aJITOPUTMOB PEUICHHS,

Texymui KOHTPOJIb:
- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHHUE;

- BBIIIOJIHEHUE
MUCBEMEHHON paboThI;
- BBIIIOJIHEHUE
MPaKTUYECKOU
paboThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

- 3ammuTa nopThoano

OneHka pe3ynbTaToB
BBINOJIHEHUS
CaMOCTOATEIILHON
paboThI

IIpomexxyrouHnas
aTTecTarus B popme:
1 cemecTp - 3K3ameHa
2 ceMecTp - IK3aMeHa.

Merton npoBeieHus
IIPOMEKYTOUHON
aTTeCTaluy -
BBITIOJTHEHUE
9K3aMEHAlHOHHOTO
KOMILIEKCHOT'O 3aJjaHus
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yMEHHE WX TPHUMEHSTh, MPOBOJUTH JOKa3aTeIbHBIC DPACCYXKICHUS B
X0JI€ PEIICHUS 3a/1a4;

- BJIaJICHUE CTAHJAPTHBIMU MPUEMaMH PEIICHUS PAllMOHAIBHBIX U
HMPPAIMOHANIbHBIX, MMOKA3aTeIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUYECKHUX
ypaBHEHUNW ¥ HEPABEHCTB, HUX CHUCTEM; HCIIOJIb30BAHUE TOTOBBIX
KOMITHIOTEPHBIX MPOTPAaMM, B TOM YHCIIE JUISI TIO- UCKA TIyTH PEIICHUS U
WJUTFOCTPAIMK PELICHUs YPaBHEHUN U HEPABEHCTB;

- c(hOpMUPOBAHHOCTh TMPEACTABICHUH OO0 OCHOBHBIX ITOHATHSIX
MaTeMaTHYeCKOr0 aHaJM3a W WX CBOWCTBAX, BIAJACHHUE YyMEHUEM
XapaKTepu30BaTh TOBEICHUE (YHKIIMI, HMCIOJIB30BAHUE IMOJYYCHHBIX
3HAHUH U1 ONUCAHUS Y aHAIM3a PEAIbHBIX 3aBUCUMOCTEH;

- BIIQJICHUEC  OCHOBHBIMU  IIOHATUSIMH O  IIIOCKHX |
MPOCTPAHCTBEHHBIX ~ T'€OMETPHUYECKUX  (QUTYpax, HX OCHOBHBIX
CBOMCTBAX;

- c(hOpMUPOBAHHOCTh YMEHHSI paAClO3HABATh T'€OMETPUUYECKHUE
Gurypsl Ha UYepTEekKax, MOJCISIX M B PEATbHOM MHUPE; TPUMEHCHHUE
W3YYEHHBIX CBOMCTB reoMeTpuyeckux (puryp u Gopmyin Uil perieHus
T€OMETPUUYECKHX 3a/1a4 U 3314 C MPAKTHUYECKUM COJIEPKAaHUEM;

- c(hOpMUPOBAHHOCTh MPEJICTABICHUA O TPOIECCaX U SIBICHUSX,
HMEIOIINX BEPOSTHOCTHBIN XapaKTep, CTaTHCTUYCCKHUX
3aKOHOMEPHOCTSAX B  pEAIbHOM  MHpPE, OCHOBHBIX  MOHSATHSX
AJIEMEHTAapPHON TEOPUHU BEPOSATHOCTEH; YMEHUN HAXOJUTh M OLICHHWBATH
BEPOSITHOCTH HACTYIUICHUS COOBITMM B MPOCTEHIINX MPAKTUYECKHUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbIX BEJTUYUH;

- BIIaJICHUE HABBIKAMU HCIIOIb30BAHUSI TOTOBBIX KOMIBIOTEPHBIX
MporpamMM IpH PelIeHUH 3a/1a4.

4.2. ®oHJ OLCHOYHBIX CPEACTB IJIs NPOBEJICHHUS MMPOMEKYTOYHOM ATTECTALMHU
00y4arIIMXCs M0 JUCUMIITIMHE

IMoka3zaTeqn U KpUTEPUHU OLIEHNBAHUSI KOMIIETEHIIH
[Toka3arenu U KpUTEPUU OLCHWBAHUS KOMIIETECHIINI, OMUCAHUE KAl OLICHUBAHMS
COZIepKaTCs B MPUJIOKEHUU 1.

KoHTpoJIbHBIE U TECTOBbIE 32/1aHUS
KoHTpobHbIE 3a/1aHKs COAEPIKATCS B IPUIIOKEHUH 1.

MeToanueckue MaTepuasbl

Mertonudeckue MaTepualibl, OMNPEACISIIONINE MPOUEAYPhl OLICHUBAHUA 3HAHUM,
YMEHUH, XapaKTepru3ymux (HOpMUPOBaHUE KOMIIETCHIINH, COEPKATCS B MPUIIOKEHUHA 1.
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IIpunosxenne 1
KoHTpo/ibHO-011eHOYHBbIE CpeIcTBa
JJISl IPOBe/eHNUS POMEKYTOUYHOM aTTeCTAIMH M0 TUCHHUILINHE
OV /.05 MaremaTuka(yriry0J1eHHbIH YPOBEHbD)

1.1. ®opMa NpoMe:KYTOUHOM aTTecTalUM: 3K3aMeH (1, 2 cemecTpsl).

(DOHH OLCHOYHLIX CPCACTB COACPKHUT KOHTPOJBbHO-OLCHOYHBIC CPCIACTBA, HGO6XOHHNHJX JJIsA

MIPOBEJICHUS SK3aMeHa.

1.2. Cucrema oueHUBAHHS Pe3yJIbTATOB BbINOJIHEHUS 3aJaHU I

OueHuBaHue pe3ysabTaTOB BBIMOJHEHUS 3aJlaHUNl MPOMEXKYTOUHOM arTecTanuu O0O0Yy4aroIIuXcs
OCYILIECTBIISIETCS] HA OCHOBE CJIEAYIOLINX TPUHIIUIIOB!

JIOCTOBEPHOCTH OLIEHKM — OIICHMBAeTCAd YpPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUM, YMEHUH,
NPAKTUYECKOTO OMbITa, OOMMX U NPOPECCHOHANBHBIX KOMIIETCHIUH, MPOJEMOHCTPHPOBAHHBIX
00y4aroIUMUCs B XOZI€ BBITIOJHEHUS 3aaHMUs;

AACKBATHOCTHU OLICHKH — OLICHKA BBIIIOJIHCHUA 3aﬂaHHﬁ AO0JDKHA IMPOBOAUTHCA B OTHOIICHUH TCX
KOMITETEHIIHH, KOTOpbIe He0OXO0UMBI JUIs () (PEKTUBHOTO BHIIOTHEHUS 3a/1aHUS;

HaOgCXKHOCTH OLICHKH — CHUCTEMa OLICHHBAHUA BBIIIOJIHCHUSA 3az[aH1/1171 JOJDKHa 06J13.II3TI> BBICOKOM
CTENEeHbI0 YCTOWYMBOCTU MPU HEOJHOKPATHBIX OIEHKaX ypOBHS C(POPMHUPOBAHHOCTU 3HAHUI, YMEHHUI,
MPAKTUYECKOTO OIBITA, OOLIMX M MPO(HECCHOHATFHBIX KOMIETEHIINI 00yJatonxcs;

KOMIUIEKCHOCTU OIICHKHM — CHCTEMa OLIEHHUBAaHUS BBINIOJHEHUS 3aJaHUil JOJDKHA IO3BOJISTH
WHTETPATUBHO OIICHUBATH 00IIHE U MPOQPECCHOHATBHBIC KOMIICTCHIINN 00yJaONTNX s,

00BEKTUBHOCTH OIIEHKU — OIICHKA BBIMOJTHEHHS] KOHKYPCHBIX 3a/1aHUi JOJKHA OBITh HE3aBUCUMOM
oT ocobeHHOcTeld  MPO(ECCHOHANBLHOW  OPUCHTAMM WM TPEANOYTCHHA  MPENoJiaBaTeeH,
OCYIIECTBISIOUIMNX KOHTPOJIb WU aTTECTAIHIO.

[Tpu BBINOJHEHUU NPOLIEYP OLIEHKH 33aHUN UCIIOJIB3YIOTCS CJIEYIOINE OCHOBHbBIE METO/IbI:

METO/] pacyeTa MePBUYHBIX OAIIOB;

METO/]] pacyeTa CBOJAHbBIX 0aJlIOB;

Pe3ynbrarhl BBIMONHEHUS 3alaHUN  OIICHUBAIOTCSI B COOTBETCTBHH C pa3paboTaHHBIMU
KPUTEPUAMHU OLICHKU.

Hcnonw3yeTcs msitTu OanbHas 1IKaia sl OEHUBAHUS PEe3yIbTaTOB O0yUEHUS:

IlepeBoy nsiTu GanbHOM IIKAJIBI yU€Ta PEe3yJIbTaTOB B MATH OAJBHYIO OLEHOYHYIO IIKAJTY:

Ounenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NPAKTHYeCKOI 0
3a/1aHusl, CPeIHUI 0aJIJ1 M0 UTOraM aTTecTAlNU

O1eHKa 5 «OTIUIHOY 4,6-5
Ornenka 4 «X0opoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
Ornenka 2 <29

«HCYHOOBJICTBOPUTCIBHO»

1.3 . KOHTpPOJIbHO-0LIEHOYHBIE CPeICTBA
3ananmne:

1.0OTBeTUTH Ha BOIPOCHI (2 BOIpOCa).

2. BeimonHuTh npakTHyeckoe 3aaanue (1 3ananue).

| cemecTp
I[IpumepHbIe Bonpockl 115 cobece0BAHUSA
Lensie u panmoHaNIbHBIE YUCIA.
JlelicTBUTENbHBIC YHCTIA.
[TpubnuxeHHbIE BBIYUCICHUSI.
KommnekcHeie uncia.
Kopnu u crenenu.

KopHu HaTypaJlbHOI CTENEHW U3 YHMCIIAa W MX CBOMCTBA.
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GyHKIHH.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

CTGHGHI/I C paI_II/IOHaJIBHbIMI/I noKaszarciisiMu, UxX CBOfICTBa.
CTeleHu ¢ JeMCTBUTENBHBIMH ITOKA3aTEeIIMH, UX CBOMCTBA.
Jlorapudm uncna. OcHOBHOE JIoTapu(PMUIECKOE TOXKIECTBO.

. Jlorapudmel. CBolicTBa J0orapudmMoB.

. Jlorapudm. JlecsiTuunbie 1 HaTYpaJbHBIE JTOTAPU(MBIL.

. Jlorapudm. Onpenenenue. IlpaBuna nelicTBuii ¢ morapudmamu.

. Jlorapudm. OcnoBHble moHsATHA. [lepexoa kK HOBOMY OCHOBaHHIO.

. IIpeobpazoBanue anrebpanvdeckux BbIPAKEHHI.

. IIpeoGpa3zoBanue paoOHAIBHBIX U HPPALMOHATBHBIX BBIPAKECHHH .

. IIpeobpazoBaHue CTETIEHHBIX U TTOKA3aTENbHBIX BBIPAXKCHHIH.

. IIpeoGpa3zoBanue moka3aTeIbHBIX U JIOTAPU(PMUIECKUX BBIPAKCHHIA.
. Pagnannas mepa yrna. BpamartenbHoe 1BHKEHUE.

CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIIA.

. 3HaKI/I, YHCJIOBBIC 3HAUCHUS M CBOMCTBA YCTHOCTH, HCYCTHOCTH TPUTIOHOMCETPUYCCKHUX

Tpuronomerpuueckre GyHKIUN YUCIOBOTO apryMeHTa.

OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA.

@opMysbl IPUBEIEHUS.

DOopMyJIbI CI0KEHUS.

CuHyc 1 KOCUHYC ABOMHOrO yria. @opMyJibl IOJIOBUHHOIO YIJla.

[IpeoOpazoBanne CyMMBl TPUTOHOMETPUIECKUX (PYHKIIHI B TPOU3BEACHHUE.
IIpeoOpa3oBanue npou3BeICHUSI TPUTOHOMETPUUYECKUX (QYHKLUN B CyMMY.
[IpeoOpa3oBaHusi MPOCTEHITUX TPUTOHOMETPUUECKUX BBIPAKCHHU.

BeipaxeHue TpUroHoMeTpruueckux (GyHKIMNA 4epe3 TAHI'€HC MOJIOBUHHOIO apr'yMEHTa.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIIa.

[Ipocreimme TPUrOoHOMETPUUECKHUE yPABHEHUS.

[Ipocreiimme TPUroHOMETPUYECKHUE HEPABEHCTBA.

@ynkiun. OcHoBHBIE OHATHA. O0IacTh ONpeAeIeHNs U MHOXKECTBO 3HaYECHUH.
Oyukuuu. ['paduk GyHKIMM.

Oynkiun. [Moctpoenue rpagukoB GyHKIMIA, 3aJaHHBIX pa3IMYHBIMHU CIIOCOOAMHU.
Oynkuuu. CBoiicTBa QyHKIUH.

OyHkuU. MOHOTOHHOCTB, YETHOCTD, HEYETHOCTD, OTPAHUYEHHOCTD, IEPUOJAUYHOCTD.
Oyukuuu. IIpomexyTku Bo3pacTaHus U YObIBaHMs, HaumOOJbIlee U HaWMEHbLIEe

3Ha4YeHUs1, TOUKH IKcTpemyMa. ['padudeckas uHTepnpeTanus.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

rpadux.

50.

rpadux.

51.

rpaduk.

52.

rpaduk.
53

CnoxHas ¢pyHkuus (komno3unus). Apudmerndyeckue onepauuy Hag QyHKIUSIMH.
Oynkiun. [TonaTue o HeNMpPepbIBHOCTU (HYHKIIUH.

O6parnbie pynkuu. O61acTh onpeneaeHus U 00JacTh 3HaUCHUM 00paTHON (DYHKITHH.
Ooparnsbie ¢pynkuu. CBoiictBa. ['paduk oOpaTHON HyHKIMH.

Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpadUK.

Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA.

[TokazarenbHast pyHKIMSI, €€ CBOWCTBA U TpaduK.

IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA.

Crenennas ¢pyHKIMS, €€ CBOICTBa U rpaduk.

VYpaBHEHHs U HEpPAaBEHCTBA CTENIEHHON (YHKIIMH.

OO6nacTh ompeneNeHHss U MHOXECTBO 3HaueHMd (QyHKIUH y- SinX,e€ cBoiicTBa H

OO6unacTp ompezeneHuss U MHOXKECTBO 3HAa4eHMH (PyHKUIHUU y- COSX, e€ CBOWCTBa U
OO6unacTp ompeneiaeHus] U MHOXECTBO 3HaueHUN (yHkuuu y- tgX, e€ cmoiicTBa u
OO6unacTp ompeseNieHuss U MHOXXECTBO 3HaueHW ¢yHKIuM y- CtgX, e€ cBolicTBa U

[IpeobpazoBanus rpadpukoB GpyHKIHE. CAMMETPHUS OTHOCUTEIHLHO OCEeH KOOPIUHAT.
22



54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

[IpeoOpaszoBanus rpaduxos ¢pynkumii. [lapannensHsiii mepeHoc.

[IpeobpazoBanus rpadpukoB GpyHKIME. CAMMETpHUS OTHOCUTEIHLHO Hadajia KOOp/IMHAT.
[TpeoOpaszoBanus rpadukoB pyHKIHA. CUMMETPHSI OTHOCUTEIBHO MPSMON y=X.
IIpeoOpa3oBanus rpadukoB GyHKUMNA. PacTskeHue u cxaTue BAOJIb Ocell KOOpIUHAT.
VYpaBHeHHs1. PaBHOCWIBHOCTH ypaBHEHUH,

VYpaBHeHuss. OCHOBHBIE IPUEMBI UX PELICHUS.

Cucrempl ypaBHEHUH. PaBHOCUIIBHOCTD CUCTEM YPABHEHMI.

Cucrtembl ypaBHeHH. OCHOBHBIC PUEMBI UX PEILICHHUS.

HepasencrBa. OcHOBHBIE IPUEMBI UX PELLEHUS.

HepaBencTBa. PaBHOCHIIBHOCTH HEPABEHCTB.

Hcnonb3oBanue cBOMCTB M TrpadukoB (YHKIMI TpU pelIeHUH YypaBHEHUH H

HCPaBCHCTB.

65.
66.

Merto1 HHTEPBAJIOB.
N300paxeHne Ha KOOPIAMHATHON IJIOCKOCTH MHOXECTBA PELICHUN YpaBHEHUM C JBYMS

NEPpCMCHHBIMU U UX CUCTCM.

67.

I/I306pa)KeHI/IC Ha KOOpﬂHHaTHOﬁ IIIIOCKOCTH MHOXKCCTBA peH_IeHI/Iﬁ HEPAaBCHCTB C ABYMs

MNEPEMECHHBIMU U UX CUCTCM.

HpnMeprle NPAKTUIECCKHUE 3aJaHUSA
Pa3Butue noHATHA O Yucne

1. BbluncanTo:
(1+i)®
2. Hantn moaynb M aprymeHT KOMMNAEKCHOrO Yncna
z=-5i
3. [aHbl uncna:
Z;=2+5

z,=1-1

Haiigure: 1" %2
4, [aHbl uncna:
N

Zy :\'E"‘ﬁi

. Z—Z
Haigure:”1 =2

KopHu, cteneHun n norapudpmol

1.

3.

4.

Brruncnmre |ogslogzlog3|092512

2°.11°
Brrauciaure 3
22

1 1
Brruncioure > |0g47 + |og 432 ~3 |Og 428

Brruncnure |0g312 —% |og 32 +% |0g36

OCHOBBI TPUTOHOMETPHH

1.

5T
o Sln— o
Haiitu 3Hak 4uucia 3 . OtBetT O6OCHy1/ITe.
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2. Haiitn 3Hak uncna Ctg28() . Orser obocHyiiTe.

3T
. Cos— o

3. Haiinure 3Hak ymncia 6 . OTBer obocHYiTE.
4, Jlokaxure, yro LG * 0 — SIn*a =tgia - sin‘a
DYHKIUH, UX CBOICTBA U I'PAUKH
1. MocTpounTb rpaduKk GpyHKUMM
y=x3
2. MocTpounTb rpadumk GyHKLUK

1
y=x 4+1

ax
F= : 1
3. JaHa dyHKuuA x+2 | Haiitn 3HaueHus ¢yHKumMM B Toukax -1, -, 10
— I _

4, HaliTn obnactb onpeaenernma GyHKUUK y=In(x" - 6x+10)

YpaBHeHUA U HepaBeHCTBa

1 Pemre ypaBHeHue COS ( X+ %) =1
2 Pemmte ypaBuenue 3tg (3X + %) = —x/é
3. Pemmre ypaBHenne 1—tg°x = 2tgx
4 Pemmre ypasrenne €os(1-x)=1

Il cemecTp
IIpumepHbIe BONPOCHI 1151 codece10BAHUS
Cnocobbl 3a4aHNA 1 CBOMCTBA YNCNOBbIX NOC/NEA0BATENbHOCTEN.
CymmupoBaHuWe NocnefoBaTeNbHOCTEN.
MoHATME 0 NPON3BOAHON QYHKLUUN, €€ TEOMETPUYECKUI CMbICA.
[TonsiTvie 0 MPOU3BOAHON PYHKIINH, €€ PUNUECKUIN CMBICI.
YpaBHeHHe KacaTeabHOW U HOpMaH K rpaduky QyHKINH.
[Tpon3BogHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS, YACTHOTO.
[Ipon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUHA.
[IpumeneHue MPOU3BOIHOM K MCCIIEIOBAHUIO (PYHKIIUNA U TOCTPOEHUIO TPAPUKOB.
IIprMepsl UCTIONB30BaHUS POU3BOJHOM ISl HAXOKICHHUS] HAUJIYUIlEero pelieHus B
MPUKIAAHBIX 3a7a4ax.

CoOoNOOAEWDNRE

10.  Bropas mpou3BojaHas, ee reoMeTpuyeckuii cmbici. HaxoxaeHue cKOpocTH [Uis
npoiiecca, 3a1aHHOTO GOopMYIION U TpaduKoM.

11. Bropas mpousBosanasi, ee ¢usznmueckuil cmbica. HaxoxaeHue yckopeHus Ui
rporiecca, 3a1aHHOT0 GOpMYIION 1 TpaduKoM.

12. [TepBooOpaznas u unterpai. CBoicTBa.

13.  Tabimma nepBooOpa3HbIX.

14. OmnpeneneHHbIl MHTErpail, OCHOBHBIE CBOWCTBA M €r0 T€OMETPUYECKHI CMBICI.
®opmyna HeroTona—IJleiibnuna.

15. [IpumeHeHHe  OIpENENIEHHOrO  HMHTErpana A HAaxXOXKACHUS  IUIOIIAAX
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHBIE TIOHATHS KOMOMHaTOpuKH. Pasmenienns. Coueranus. [lepecTaHOBKH.

17. 3agaunm Ha TMOJACYET YHWCJa pa3MEIIeHWH, TEepPEeCTaHOBOK, couyeTaHuil. Pemenue
3aJa4 Ha repedop BapHaHTOB.

18. ®opmyna ounoma HprotoHa. CBoMicTBAa OMHOMUHANBHBIX KOA(P(GULIMEHTOB.

19. Tpeyronbuauk Ilackans.
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20. Co0bITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOKCHHE BEPOSITHOCTEH.

21. [IpencraBnenue naHHBIX (TAOIHUIIBI, TUATPAMMBI, TpaduKn)

22. B3aumHoe pacnonoxeHue IByX MpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh NPSAMON U IVIOCKOCTH.

24.  TlapannenbHOCTh TIOCKOCTEH.

25. [TepnieHAUKYIAPHOCTD MPSIMOM U IIIOCKOCTH.

26.  IlepneHIuKyIsp U HAKIOHHAS.

217. Yroa Mexay npsaMOi M IIIOCKOCTHIO.

28. JIByrpaHHbIii yrod.

29. VYToa Mexay MI0CKOCTSIMHU.

30.  IleprnieHOUKYISIPHOCTH ABYX TUIOCKOCTEH.

31. ['eomerpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: apajlIeIbHbII IepeHOC.

32. ['eomerpuueckre mpeoOpa3oBaHUsi TMPOCTPAHCTBA: CUMMETPHUS OTHOCHTEIHHO
IJIOCKOCTH.

33. MHororpanauku. Bepmuasl, pedpa, rpaHid MHOTOTPaHHUKA.

34. [Tpusma. Ilpsimast u HaknoHHas pu3ma. [lpaBunbHas npusMma.

35. Mpuororpannuku. [Tapamienenunen. Kyo.

36. [Tupamupa. [IpaBunbHas nupamuga. Y ceueHHas nupamuaa. Terpasp.

37. Cummerpuu B KyOe, B MapajjiesieuIe/e, B IPU3ME U MUPaMUJE.

38. Ceuenus Ky0a, MPU3MbI U MTUPAMUJIBIL.

39. [lpencraBieHne O TPaBUIBHBIX MHOTOTPAaHHHMKAx (TeTpa’ap, KyO, OKTasdap,
JOZIeKa3Ip U UKOCAIP).

40. [Munmuanp. OcHOBaHME, BRICOTA, O0KOBas TOBEPXHOCTh, 00Opa3yromias, pa3BepTKa.

41.  OceBble CeUCHMS LMIIMHPA U CEUEHUS], TapajlIeIbHbIe OCHOBAHMUIO.

42. Konyc. VYceuennbiii konyc. OcHoBaHHME, BBICOTa, OOKOBasi IIOBEPXHOCTD,
o0pa3zyroas, pa3BepTka.

43.  VYceuennwnii koHyc. OCHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTh, OOpa3yroIas,
pa3BepTKa.

44, OceBble ceueHUs KOHYCa U C€YEeHHUs, NapajuIeIbHbIe OCHOBAHUIO.

45. [lap u chepa, ux ceueHus.

46.  KacarenmbHas TUIOCKOCTH K cdepe.

47. O6mwem u ero usmepenue. Murerpanshas ¢popmyna o0bema.

48. O6bem T1enma. dopmynbl oObema  KyOa, MPSMOYTOJIBHOTO Tapajuiesenumea,
MPU3MBI, HWIHHIPA.

49. ®opmyisl 00beMa MUpaMUIbl U KOHYCA.

50. dopmyiibl 00beMa 1apa u Iomaau chepsl.

51. DopmyJIbl IJIOMIAAN TOBEPXHOCTEN HWIIMHIPA U KOHYCA.

52. [Tono6ue ten. OTHOIIEHUS MJIOLIAIeH MTOBEpXHOCTEN 1 00BEMOB OJOOHBIX TEII.

53. [TpstmoyronbHast (IexkapToBa) cucTeMa KOOpAUHAT B IPOCTPAHCTBE.

54.  ®opmyna pacCTOSHHS MEXIy IByMs TOUYKaMH. Y paBHEHHE CQephl.

55. BexTopsl. Moy BekTopa. PaBeHCTBO BEKTOPOB.

56.  CnoxeHue BEKTOPOB. Y MHO)KEHHE BEKTOPa Ha YHCIIO.

S57. Bexropsl. Koopaunatel. PaznoxeHne BEKTOpa 10 HaIPaBJICHUSM.

58.  Vron mexay aByms BekTopamu. [Ipoekiust BeKTOpa Ha OCb.

59. Koopaunarts! BekTopa. CKaJIsipHOE IPOU3BEIEHUE BEKTOPOB.

60. Hcnonb3oBaHue KOOPAMHAT M BEKTOPOB MPH DEUICHWH MaTeMaTH4YeCKUX |

IMPUKIAAHBIX 3aaa4.

IIpuMepHbIe MpaKTHYECKHE 3aJaAHUS
Ilepeyens 3anau
Hauyana MaTeMaTH4eCKOro aHaJu3a
1. Bbluncnante

lim(x?—5x+3)

x—+3
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-

.3
2. Bbluncnute: lim —
=2 5x5+4

3. HalignTte nponssogHyo GyHKUMIA:
a)f(x)=5x*+3x +7

6) f(x) =—i—2q§+ 7

4 HaiiTi ypaBHeHHe KacaTenbHON K rpaduky Qyakuun Y = 2X°+1

5. Haiinure npoussoanyio gynxruu Y = YA~ T3X +4
6. Uccrnenyiite  (GyHKIHMIO  Ha  MOHOTOHHOCTH M JKCTPEMYMBbI
f(X)=—2x>+21x* = 72x+9

7. Haiie nponsBoaHyto GyHKIUK Y = Sin(x* + 2)-cos(X —2)

8. Haiinute npomeXyTku MOHOTOHHOCTM ()YHKIMH M TOYKH 3KCTpEMyMa
V=x*+6x*+ox +8

9. Haiinure Touky nepernba ¥ MpOMEXYTKH BBITYKJIOCTH rpaduka QyHKIIUH
V=x*-6x"+4

10.  Haiinure NpoMeXyTKM MOHOTOHHOCTH (PYHKUHMHM M TOYKU SKCTpEMyMa
V=x*-6x*+ox

11.  [loxaxwure, uro pyHKus F sBusercs mepBooOpaszHOi ans (yHKIHU
f(X) Ha mpomexyTke ( - o0 ; +o0), ecnu

a) Fx)=x>—-4, f(x)=3x% 6)Fx)=2x-x° f(x)=2-2x.

12.Bbluncante  nHTErpan I(XZ +4x+1)dx  Bbluucaute  naowanb  Gurypbl,

orpaHu4eHHow rpadpmkom GyHKUMK Y = 3X%, npAamMbIMU X =2, X =4 1 0Cblo abeLmce

2xdx

3+X%°
14.Bpiuncnure miuomans  (GUrypel, OTrpaHUYEHHOHW TrpadukoM  (QYHKIHUH

y =16—x* u ockro abermce

13.Bpruncnure nHTErpan J-

15.Bbrumciute miomaas GUrypsl, orpaHMYeHHON rpadukoM QyHKIuH Y =1 — X

U OCBIO abcIuce

Kom0Onnaropuka, craTHCTHKA M TEOPUSI BEPOATHOCTEH

1. B rpynmne 32 cryaenra. CKOJIBKHUMH CIOCOOaMU MOXHO CQOPMHPOBATh
KOMaHly U3 4 4enoBeK ISl y4acTusl B MATeMAaTUYECKOW onumnuazie?

2. BreraucianTh: A7?’+A62+A53

3
A6
P A+ ?—;

3. Haiitn 10

4, CKOJIBKO pa3INMyHBIX MECTU3HAYHBIX YUCEN MOXKHO 3aIKCcaTh ¢ MoMoIbio mudp 2, 3,4, 5, 6,7
TakuM 00pa3oM, yTOObI Bce TUGPHI B yMcaax ObIIM pa3iTudHbI?

5. udp ceiida oOpasyercs u3 nByx uuces. [leproe, ABy3HaYHOE YKCiI0, 00pasyeTcs u3 uudp 1, 2, 3,

4 (mdpsl B UKCIie MOTYT MMOBTOPSITHCS). BTOpoe, Tpex3nauHnoe uncio, obpasyercs u3 mudp 7 u 6. CKOIBKO
Pa3IUYHBIX MHA(POB MOKHO HUCIONB30BaTh B TAKOM cetide?

6. Han psg uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpeaHee apudMeTHIecKoe, pa3Max, MOy M MEAUaHy.
7. Ipu kaxux 3uauenusx x cpedree apugpmemuuecxoe psoa uucen 1, 2, 3, 4, x 6yoem pasno 3.

8. Jana Be1Oopka 2, 2, 3,4, 4, 7,7, 7, 9. Halinute Meanany 3TOW BEIOOPKH.

9. Onpenenss CTENeHb 3aCOPEHHOCTH [IBETOYHBIX CEMSH, BBISCHSITH, CKOJIBKO CEMSH COPHBIX

pacTeHHi coaepKUTCs B KaxkaoM u3 100 mpou3BoJIbHBIX 00pPa30M BhIOPAHHBIX AKETOB C OJJMHAKOBBIM YHCIIOM
cemsH. [lomyunnm:
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Yuciio ceMsiH COPHBIX PACTEHUN

Yuciio nakeToB

Haiitu cpennee apudmerndeckoe u MOy .

10. [Toxcumnranu o6bem mpoaax marazuna B teuenue 10 gueit (B Toic. py0.): 45, 39, 33, 37, 31,
29,41, 41. Haiitu cpennee apudmeTrndeckoe, MOy U MEIMaHy.

Feometpusn

1. OceBoe ceueHHE KOHyca — IPaBWIbHBIN TPEyrosibHUK co cTtopoHoil 12 cm. Haiinure
IUIOIIA/(b CEUCHHMsS, MPOBEICHHOTO dYepe3 JABe o0pasyrompe KOHyca, YroJl MEXIY KOTOPBIMH DaBeH

30°.OTpe30K AD neprnieHIuKyIsIpeH K IUIOCKOCTH paBHOOeapeHHoro TpeyroisrHuka ABC. M3BectHo,

yro AB=AC=5cMm, BC=6cm, AD=12cm. Haiinute paccrostaue ot KoHIIOB oTpe3ka AD no npsimoii BC.
2. Paccrosinue oT Touku M 110 KaXk10# U3 BepUINH npaBuiibHOro TpeyroibHuka ABC pasHo 4
cM. Haiinure paccrostaue ot Touku M no mmockoctu ABC, eciiu AB=6 cm.

3. B tpeyronsuuke ABC mano: ZC=Q( , AC=6 cm, BC=8 cm, CM — memmana. Yepes

BepmnHy C mpoBenena mpsimas CK, mepneHmukynaspHas K IIocKocTH TpeyronbHuka ABC, mpuuem
CK=12 cm. Haiimure KM.
4. Yepes cropony AB pomba ABCD mposenena miockocts ADM Tak, 4To 1BYyrpaHHBINA yroi

BADM pasen () . Haiimure cropony pomba, eciu ¢BAD =45 4 paccrosiuue oT To4ku B 10

mockoctd ADM paBHO 4x/§

S. CyMMa 1iomaieid Tpex rpaHed MmpsiMOYroJIbHOTO MapasulielieNuIeia, UMEIOIHUX OOIIyIo
BepmuHy, paBHa 404 Om°, a ero pebpa mpomoplMOHanbHBI uuciam 3, 7 u 8. Haiimgure amaronansb
napajuiesenunesaa.

6. W3mepenus npsAMOyrojpHOTO Mapasienenunena pasHel 8 cm, 12 cm u 18 cm. Haiinure
pebpo kyba, 00bEM KOTOPOTO paBeH 00bEeMY ITOTO MapasuieenuIea.

7. [Ilap paguyca 41 1M mepecedyeH IUIOCKOCTHIO, HAXOMAILIEHCS HA paccTOsSHUM 9 1M OT
uentpa. Haitgure nmuomanb ce4eHus.

8. B xonyce anuHa oOpasyromieil paBHa 5, a paguyc ocHoBaHUs paBeH 4. Haiinure oO6bem
KOHYyca.

9. Haiitu kocunyc yria mexay Bextopami: @(2,—1,1)n b(4,—3,5)

1.3.2 Kpurepuu oneHkn

banrel 3a
KPUTEPUU OIIEHKH

Kpurtepun ouieHKH pe3y/ibTaTOB BBINOJTHEHUSA

TEOPEeTHYECKOT0 32 aHHs MakcnmanbHbIH
o0as — 1 6anaa

1 - JIEMOHCTpUpPYET TIiIy0oKoe, TIOJHOE 3HaHWE U IOHUMAaHHE 1
IPOrpaMMHOTO MaTepuana;

- WCYEpHBIBAOIIE, IOCIEI0BATEIFHO, TPAMOTHO M JIOTHYECKH BEpPHO
u3JaraeT MaTepual;

- JaeT TOYHOE ONpECTICHIE U HCTOJIKOBAaHHE OCHOBHBIX TIOHSTHIA,

- IpU OTBETE€ JEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKICHHUH,
MIPUBONT BEPHBIC apTYMEHTEHI, IEJIAeT MPABUIHHBIC BHIBOIBL;

- IPaBUIILHO M 0OCTOSATENHHO OTBEYAET HAa COMYTCTBYIOIIME BOIPOCHI.
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2 - JIEMOHCTpUpYET TJiyOOKOe, TIOJIHO€ 3HAaHWE W TOHHMAaHHE 0,6
MIPOrPaMMHOTO MaTepUaa;

- B OCHOBHOM IPaBWJILHO, 0€3 W3MEHEHHSI OCHOBHON CYTH T'PaMOTHO M
JIOTUYECKH BEPHO HM3JIaracT MaTepual;

- JIONyCKaeT HEeCYIIECTBCHHbIC HETOYHOCTU TMPU ONPEACICHUU H
MCTOJIKOBAHUU OCHOBHBIX TOHSTHIA;

- IpH OTBETE JIGMOHCTPHUPYET CaMOCTOSITEIBHOCTh CYXJICHUH,
MPUBOAWT BEPHBIC AapPIyMEHTBI, BEPHO, HO C HE3HAYUTEIBHBIMU
omrOKaMu JieaeT BHIBOJIBI,

- MPaBWJIBHO, HO COBEpIIAs HE3HAYUTENbHBIC OMIMOKH, OTBEUAET Ha
COITYTCTBYIOIIIUE BOIPOCHI.

3 | -packpbIBacT OCHOBHOE COJEpXKaHHE YYeOHOTrO Marepuaia, HO 0,3
OOHApY)KUBAIOTCS ~ CYIICCTBEHHbIE  TpoOenbl B MOHUMaHUH
MIPOrpaMMHOTO MaTepHuaa
- HETOJIHO, HapYIIIasi TIOCJIEI0BATEIbHOCTD U3JIaracT MaTepHal;

- JIOMyCKaeT OIMMOKH B OINPENCICHHH M HCTOJKOBAHWHM OCHOBHBIX
MMOHSATHH;

- TpuU OTBETE JIEMOHCTPUPYET CAMOCTOSTEIBHOCTH CYXKICHHH,
MPUBOAMUT YACTHYHO BEPHBIC apryMEHTBI, OTICJIbHBIC BBIBOJIBI HEJb3S
CUNTATh BEPHBIMH U 00OCHOBAHHBIMU;

- CTYICHT HCHbBITHIBACT 3HAYMUTEIIbHBIC 3aTPyJHCHHUs, OTBEYas Ha
COITYTCTBYIOIIIHE BOTIPOCHI.

4 | - He 3HACT 3HAYUTEIILHON YaCTH MPOrPaMMHOTO MaTepHaia, JOMyCKaeT 0

CYIIECTBEHHBIC OIINOKHY;
- HE 3HACT WIM JaeT HEBEPHOE ONPEICICHUEC W WCTOJIKOBAHHE
OCHOBHBIX TTOHATUH
- HE MOXKET MPHUBECTH BEPHBIC APryMEHTHI, JC/IACT HEIPaBUIIbHBIC
BBIBOJIbI;
- HEBEPHO OTBEYAET Ha COMYTCTBYIONINE BOITPOCHI.
UTOIro 1
Ne Kputepuu onleHKH NPaKTHYeCKOT0 3aJaHUsI 0 TeOMeTPHH Baauel 3a

KPHUTEPHH OLCHKH

HalJIeH BEpHBIN CIIOCO0 perieHus;

IIPUBE/ICHA BEPHAs IOCIIENI0BATEIBHOCTh BCEX IIarOB PELIEHUS; BEPHO
000CHOBaHBI BCE KJIIOUEBbIE MOMEHTHI BEIOPAHHOTO CIIOCO0A pelIeHNUs;
BEPHO OTMEUYEHBl Ha YEpPTE)KE CBOMCTBA BCEX IPEACTABICHHBIX B
yCIIOBUU (UTYD U UX DJIEMEHTOB;

BEPHO BBINIOJIHEHBI Bce IPe00pa30BaHUs U BEIYUCICHMUS;

ITOJIyYE€H BEPHBIA OTBET

1,5

Haii/leH BepHBIN CIIOCO0 pereHus;

MIPUBEICHA BEPHAs TIOCIIEIOBATEIIEHOCTD BCEX IIarOB PEIICHUS;
JIOTYIIEHBI OTCYTCTBHUS U (MJM) HErpyOble OUTMOKU B OOOCHOBAaHHUSX
KITFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHHBI Ha YEPTEkKE CBOIMCTBA MPEJCTABICHHBIX B YCIOBUHU
buryp M uUX 3JEMEHTOB, KOTOpPBIE WTPAIOT BAXHYIO POJb B PEIICHUH
3a/1a4u;

JOTyIIeHa OJJHa HeTpyOasi BRIYMCIUTENIbHAS OMMOKa, HE BIUSIOMIAE Ha
MPABIJIBHOCTH JTATHHEHINEro X0oAa peleHus

XOJI PEIICHNS BEPHBIN;
pelieHue, BO3MOKHO, HE 3aBEPILIEHO;

JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIMOKM B OOOCHOBAHMSIX

0,5

28




KIJIFOYEBBIX MOMEHTOB;

OTMEUYEHHBIC Ha YepTeKe CBOMCTBA MPECTABICHHBIX B YCIOBUU (PUTYD
U UX DJIEMEHTOB UMEIOT HETOYHOCTH;

JOMYIICHbI HErpyOble OMMOKHM B BBIYMCICHUSX M B MPEOOpPA30OBAHUSAX,
HE BIIUAIOIIME HA IPaBUIIBHOCTD X01a PEILICHHUS;

B PE3yJIbTaTe ITHUX OMIMOOK MOXKET ObITh MOJyYeH HEBEPHBIN OTBET

4 | HeBepHOE pellleHNe, HEBEpHBIA OTBET WM OTCYTCTBUE PEIICHUS 0
HMTOT'O 15
Kpurepun oueHKku NpaKTU4YeCKOro 3aJaHus 1Mo ajaredpe BaJLasl 32
KPHUTEepPHH OLEHKHU
XoJl pelieHusl BepHbIN, NMPUBEIEHO BEpHOE OOOCHOBAHHOE pELICHHE, 15
IIOJIy4E€H BEPHBIA OTBET ’
XoJ1 pelIeHus: BEpHBIH, HO JOMYIEHa 0/1HA OUIMOKA BEIYUCIUTENLHOTO 1
Xapakrepa,
Pemenne HavaTo JOrMYECKM BEPHO, [IOIYIIEHA BBIUUCIUTEIbHAS 05
OlIMOKa; WIN PElIEHUE HE JOBEJIEHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HeepHoe penieHne, HEBEpHbIN OTBET WJIM OTCYTCTBUE PEHICHUS 0
UTOro 15

1.4. MaTtepuajibHO-TeXHHYeCKOe o0ecreyeHune /sl MPpOBeJIeHUs MPOMeKYTOYHOM
arrecTaluu

ATTecTanuu poBOJUTCS B yueOHOM KaOMHETe MaTeMaTHKU.

1.5 VYu4eOHo-meroanueckoe u uHPoOpManUOHHOe o0ecnevyeHHe Jisi NPOBeJeHUsA
NPOMEKYTOYHOM aTTeCTANMHA

OcHoBHbIE y4eOHbIe U3IaHUS

1. bammvakoB, M. U. Maremaruka: yue6Huk /M.M. bammakos.- 2-e wu3n., crep.- M.:
KHOPYC, 2019.- 394c.- (CI1IO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, [1.11. Maremaruka: yuebnuk ans CITO /H.B. Boromonos, I1.1.
Cawmoitnenko.- M.: FOpaiit, 2019.- 401c.- (IIpodeccuonansHoe odOpazoBanue) hitps://urait.ru

3. boromonos, H.B. Ilpaktuyeckue 3ananus no maremaruke. B 2-x 4. Y.1: y4e0. mocoOue
st CITO /H.B. boromonos.- 11-e u3zn., nepepab. u gor.- M.: FOpaiit, 2019.- 326¢.- (Ilpodeccuonansrnoe
obpasoBanwue). hitps://urait.ru

4. Bboromonos, H.B. Ilpaktuueckue 3ananus no marematuke. B 2-x 4. U.2: yuyed. nocoOue
s CITO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.: FOpaiit, 2019.- 251c.- (IIpodeccronansuoe
obpazoBanwue). hitps://urait.ru

5. I'yces, B. A. T'eomerpus: yueOHOE mocoOue I cpeHero npodeccuoHatbHOro oopasoBanus /
B. A. T'yces, U. b. Koxyxos, A. A. IIpokodbeB. — 2-¢ m3n., uchp. u gon. — Mocksa: M3maTenscTBO
IOpaiiT, 2020. — 280 c. — (ITpodeccuonanpaoe odpazoBanue) https://urait.ru

JlonoJIHUTe/IbHBbIE YYeOHbIe U31aHus

6. boromonoB, H.B. Anrebpa u Hayana aHanu3a: ydeOHOE€ TMOCOOME [UISI CPEIHETO
npodeccuonanbHoro obpaszoBanusi / H. B. boromonoB. — MockBa: M3patensctBo FOpaiit, 2020. —
240 c.—  (IlpodeccuonanbHoe  obpazoBanue). —  ISBN 978-5-534-09525-8. I'pup YMO
CIIONttps://urait.ru

7. boromonos, H. B. Maremaruka. 3anauu ¢ pemenusmu B 2 4. Yacteb 1 : yueGHOe mocobue ams
cpemHero npodeccuonansHoro oopazosanus / H. B. boromonos. — 2-e¢ u3j., ucnp. u aomn. — MocKBa :
WznarensctBo FOpaiit, 2020. — 439 c. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromosos, H. B. Matemaruka. 3agauu ¢ pemeHusMu B 2 4. Yactp 2 : yueOHOE mocodue Juist
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007

cpenHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 2-e u3a., ucnp. u gomn. — Mocksa :
M3narensctBo IOpaiit, 2020. — 320 ¢. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru

9. Matematuka: anreOpa W Havajga MaTeMaTHYECKOTO aHaiW3a, TeOMeTpus Uil mpodeccuil u
CeNUaNbHOCTEH colmanbHo-3KoHOMHIYeckoro npoduiist/ ['yceB B.A. , I'puropse C.I'. , UBoaruna C.B. -
2-e n3g. ctep.— M.: Akamemust, 2018.- 416 c. https://academia-library.ru

HNuTepHeT-pecypcsbl
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