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1. IMACHOPT PABOYEN INPOI'PAMMBI YYEBHOH
JANCHUIIJINHBI oY 1.05 MATEMATHKA (YIJIYBJEHHBIN
YPOBEHD)

1.1. ObsaacTh npuMeHeHHs1 padoyeil MporpaMmbl
Pabouast mporpamma y4eOHOW AMCIMIUIMHBI SIBJISETCS YacCThbIO MPOTrPaMMBI
MOJTOTOBKHU CIENMATMCTOB cpeaHero 3BeHa (manee — IIIICC3) B cooTBeTCTBUU C
®I'OC CIIO no cnenunansHoctr 23.02.01 Opranuzanusi nepeBo30K U YIIPABICHHUE
Ha TpaHCHOpTE (110 BUIAM).

1.2. Mecto y4yeOHoOM nucuuninubl B cTpykrype HHITCC3:
YyeOHast TUCIUILTNHA BXOIUT B 001meo0pa3oBatenbHbiid kit [TTICC3.

1.3. llesin 1 TpeOOBaHUA K Pe3yJabTATAM OCBOCHHS Y4eOHOM JUCHUIINHBI:

W3ydeHne TUCHUILIMHBI HapaBieHo Ha (popMHUpoBaHUE OOMIMX KOMIETEHIIMH,
BKJIFOYAIOUINX B C€0sI CIIOCOOHOCTB!

OK 1. TloHumaTh CyIIHOCTh U COLMAJIbHYIO 3HAUYMMOCTb CBOEH Oynyiiei
npodeccun, MposIBIATH K HE YCTOMUMBBIA HHTEPEC.

OK 2. OpranHu3oBbBaTh COOCTBEHHYIO J€ATEIbHOCTb, BBIOMPATH TUIIOBBIC
METOJbl M CHOCOOBbI BBIMOJIHEHUS NPOPECCHOHANBHBIX 3ajad, OIEHMBAaTh MX
3¢ PEKTUBHOCTH U KQa4E€CTBO.

OK 3. [IpuHuMaTh pemeHus B CTAaHIAPTHBIX M HECTAHAAPTHBIX CUTYAIUsAX U
HECTH 332 HUX OTBETCTBEHHOCTb.

OK 4. OcyuecTBisiTh MOMCK W UCIOJIb30BaHWE MH(MOpPMALUU, HEOOXOIUMOI
U1t 3 PEKTUBHOTO BBIMOIHEHUS NMPO(ECCUOHATBHBIX 33]1a4, MPOodeCcCUOHATBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Ucnonws3zoBath HHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUU B
npoecCuOHaNbHOM NESITEIbHOCTH.

OK 6. Paborarb B KOJIEKTHBE M KOMaHje, 3(PGEeKTUBHO OOMATHCA C
KOJIJIEraMU, PYKOBOJICTBOM, MOTPEOUTENISIMU.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMAaH/IbI
(MOIUYMHEHHBIX ), pe3yJIbTAT BHIIOJIHEHUS 3a1aHUM.

OK 8. CamocToATensHO OINpEeAeNnarTh 3aJadyud  Npo(EeCcCUOHATBLHOTO H
JMYHOCTHOTO Pa3BUTHUS, 3aHUMATbCA CaMOo00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATh
MOBBIIICHHE KBATU(PUKALIIH.

OK 9. OpueHTupoBaThCs B YCIOBHUSX YacCTOM CMEHBI TEXHOJOTHH B
npo¢eCCUOHATILHON JIeATEIbHOCTH

B pesynbraTe OCBOEHMS Yy4eOHOM AMCIUILIMHBI OOYYaIOIIMICSA JTOJHKEH
JOCTUYb CIIEAYIOIINE PE3YNIbTATHI:

JIMYHOCTHBIE!

— c(OpPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIbHOM
A3BIKE HAYKH, CPEICTBE MOJIEIMPOBAHUS SIBJICHHA W IPOLIECCOB, MAECAX M METOAAX
MaTeMaTUKH;

— IIOHMMAaHHE€ 3HAYMMOCTH MATEMaTHKH JUIsl HAYYHO-TEXHHYECKOIO Iporpecca,
c()OPMUPOBAHHOCTh OTHOIIEHHMSI K MaTE€MaTUKE KaK K YacTu OOIIeYeI0BEUEeCKOM



KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHEN pa3BUTHS MaTEMAaTUKH, 3BOJIOLHEH
MaTeMaTUYECKUX UJIEH;

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpa)xKeHUs,
AITOPUTMHYECKON KyJbTYPhl, KPUTUUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOJAMMOM
Ut Oyymie mpoecCHOHAIBHOMN JIeATeNbHOCTH, JUIsl IPOJIOJKEHUsST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MATEeMATHMYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU B
MTOBCEHEBHOM JKU3HU, JIJII OCBOCHUS CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCUUIUIMH U
JUCIMIUTUH MPO(EeCCHOHANBHOTO LHUKIA, NI MOJIy4YeHUs 00pa3oBaHMs B O0NACTSX,
He TpeOyromuX yriayOaeHHOH MaTeMaTHIeCKON MOATrOTOBKHY;

— TOTOBHOCTH W CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM  YHUCJE
caMo00pa3oBaHNIO0, HA MPOTSKEHUM BCEH JKM3HM, CO3HATENbHOE OTHOIICHHE K
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHONW NpoQecCUOHaNbHOW U
OOLIECTBEHHOH J1€ATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSITEIBHOM TBOPYECKOH U
OTBETCTBEHHOU JI€ATEIBbHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0Opa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HON, yUEOHO-UCCIIEI0BATENbCKOM, TPOSKTHON
U IPYTUX BUJAX JEATEIBHOCTH;

— OTHOILIEHHUE K NMPO(EeCcCCUOHANBHOMN AESITENbHOCTH KaK BO3MOXHOCTU y4acTus
B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OONIEHAIMOHAIBHBIX
npo0dJieM;

MeTanpeIMeTHbIe:

— YMEHHUE CaMOCTOATEILHO ONMPEAEIATh UEIH JEATeIbHOCTH U COCTABIATh
IUTAaHBl  JICSITEIBHOCTH; CaMOCTOATEIBHO  OCYIIECTBIIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATH JEATEIbHOCTD;

- UCIIOJIB30BaTh ~ BCE  BO3MOXHBIE  PECypcbl Il JOCTHIXKEHUS
MOCTaBJICHHBIX II€JIEd W peali3allii IJIaHOB JIEATEIbHOCTH; BbIOMpATh YCIEUIHbIC
CTpATETuu B Pa3IUYHbIX CUTYaLUsIX;

— YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEHCTBOBATH B IMpoOIlECCe
COBMECTHOM AEATENbHOCTH, YUYUTHIBATh MO3ULUN IPYTUX YUYACTHUKOB JAEATEIBHOCTH,
3¢ pekTUBHO pa3peniaTb KOHPIUKTHI;

- BJa/ICHUE HAaBBIKAMU IO3HABATENIbHOM, Y4eOHO-UCCIIEOBATENbCKON U
IPOEKTHOM JAESITeNbHOCTH, HAaBbIKAMU paspellieHus MnpoljeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB PELICHHS NMPAKTHYECKUX 3a]ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ/IOB [TO3HAHNS;

— TFOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATENIbHONH HH(POPMAIIMOHHO-
MO03HABATENILHON JEeATENbHOCTH, BKIIOYAs YMEHHE OPUEHTHUPOBATHCS B PA3IMUYHBIX
UCTOYHUKAX MHPOpMALMKM, KPUTUYECKH OLEHUBaTh W  HUHTEPIPETUPOBATH
UH(OPMAIIUIO, TOJIYYAEMYIO U3 PA3IUYHBIX HCTOYHUKOB;

— BJIQZICHUE S3BIKOBBIMHA CPEICTBAMU: YMEHHE SICHO, JOTMYHO U TOYHO
U3JlaraTh CBOKO TOYKY 3pPEHHs, UCIOJIb30BaTh aJICKBAaTHBIE SA3BIKOBBIE CPENCTBA; —
BJa/ICHUE HAaBBIKAMU TO3HABATENbHOM peQIIEKCUM KaK OCO3HAaHHUS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, T'PAHULL



CBOEr0 3HAaHMS WM HE3HAHMSA, HOBBIX II03HABATENIBHBIX 331a4 W CPEACTB IS MX
JNOCTHKEHUS,

- LEIECYCTPEMIICHHOCT B IIOMCKAX W NPHUHIATUM  PELICHHH,
COO0Opa3UTEIBHOCTh U MHTYMIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUMN;
CIIOCOOHOCTB BOCIIPUHUMATH KPAacOTy M TapPMOHUIO MUPA;

IpeAMeTHbIE:

- c(hOpPMHUPOBAHHOCTH TIPEICTABIICHUA O MaTEMaTHUKE KaK YaCTH MHUPOBOM
KYyJIbTYpPbl 1 MECTE MAaTEMaTUKHA B COBPEMEHHOMN IIMBUIIM3ALMH, CIIOCO0AX OMHUCAHUS
SABJICHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— Cc(pOpPMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHYECKHX IIOHATUAX Kak
BOKHEHIINX MAaTEMAaTHYECKUX MOJEIAX, I03BOJSIOIIMX OIKCHIBAaTh W H3ydarTb
pa3Hble MPOLECCHl M SBJICHUA; IOHMMAHME BO3MOYKHOCTH aKCHOMAaTHYECKOIO
IIOCTPOECHMSI MATEMATUYECKUX TEOPUH;

— BIIAJICHUE METOJAaMHU JO0Ka3aTelbCTB U AJITOPUTMOB PEILICHUs, YMEHHUE HUX
IIPUMEHSTH, IPOBOIUTH JI0KA3aTEIIbHBIE PACCYXKICHUS B X0/€ PELICHUS 3aa4;

— BIJIAJICHUE CTaHAAPTHBIMM TNPHEMAMH PEUICHHUS PAUHOHAIBHBIX U
MppalMOHAIbHBIX, IOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUUN U
HEPABEHCTB, UX CHCTEM; MUCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM
yucjae Ui TOWCKAa IIyTH PEIICHUS W WUIIOCTPAUWK pPEUICHUs YPaBHEHUM U
HEPABEHCTB;

—  c(hOpMHPOBAHHOCTb  MPEJCTAaBIEHUH 00  OCHOBHBIX  MOHSTHUSAX
MaTeMaTU4YeCKOr0 aHajau3a U UX CBOWCTBAX, BIAJCHHUE YMEHUEM XapaKTEpU30BaTh
noBeseHue (QYHKIUHN, UCIOIb30BaHUE MOTYUCHHBIX 3HAHUH AJI ONMCAHUS U aHau3a
pEAIbHBIX 3aBUCUMOCTEN;

— BIJQJICHUE OCHOBHBIMHU MOHATHUSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX
reoMeTpUUYecKux (Urypax, uX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh reoMeTpudeckue (Urypsl Ha YepTekax, MOJCISIX U B PEAIbHOM MUPE;
NPUMEHEHUE U3YYEHHBIX CBOMCTB r€OMETpPHUUECKUX (Uryp u Gopmyn Ajs pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COAEPKAHUEM;

— c(OpMHUPOBAHHOCTHh MPEACTABICHUN O MPOIECCaX M SIBJICHUSAX, UMEIOIIUX
BEPOSATHOCTHBIM XapaKTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHUM HAXOOUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUJIEHUS COOBITUM B MPOCTEHIIMX MPAKTUYECKHUX
CUTyalUsAX U OCHOBHBIE XapaAKTEPUCTUKH CITyYalHbBIX BEJINYNH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM
IIPU PELICHUN 3a/1a4.

1.4. Kosin4ecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOH IMCUHUIIJIMHBI:

MaxkcumanbHON yueOHOM Harpy3ku oOyuatoierocst 3/5 4acoB, B TOM UHUCIIE:
00s13aTeTbHON ayIUTOPHOM yueOHOM Harpy3ku odyydaromierocs 268 4acos,;
caMoOCTOSITeNbHOM paboThl oOy4aromerocs 107 yacos.



1. CTPYKTYPA U COAEPKAHUE YUYEBHOUN JUCIIUILIVMHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUIbI Y4eOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCHUIINHbBI) 375
Oo6s13aTesibHAsI ayIUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 268
B TOM YHCJIE!
JIEKIIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATUS 54
CamocTtosiTeibHas padora o0yuyarouierocs (Bcero) 107

[TpomexxyTouHast aTTectanus B popme:
| cemecTp -sx3amena; Il cemectp - sk3ameHa




2.2 TemaTnueckui JIaH U coaep:kanue ydyeOHoi qucuuniauabl OY1.05 MaTtemaTuka (yriry0JieHHbIH YPOBEHb)

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJa, 1a00paTopHble U NPaAKTHYECKHE O0bem yacon YpoBeHb Koani
pPa3/1esioB U TeM 3aHAITHS, CAMOCTOSITe/IbHAS PadoTa o0yuyalonierocs, Kypcoasi pagora OCBOEHHS | KOMIIETEeHIHI,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBUM C YUeOHBIM IIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
NPOrpaMMbl
1 2 3 4 B
BBenenue Coaep:xanue yue0HOro MaTepHaJia 2

Marematnka B  Hayke, TEXHUKE, OJKOHOMHKE, HH(POPMAIIMOHHBIX 2 1

TEXHOJIOTHSIX U TPAKTUYECKOU JesTenbHOCTH. Llenu u 3amaum u3ydeHus

MaTemaTtuku npu ocsoenuu npodeccuit CI10 u cnenuansHocreit CIIO.

Pasnen 1 AJITEBPA 179 OK 1-9

Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 18
PasBurue nousitus 0 | /leficTBUTENbHBIE YKCTIA. 2 1,2
yuciIe Ilenble U palMOHAIbLHBIE YUCTIA. 2 1,2

[TpuOn>KeHHbIe BHIYMCICHUS. 2 1,2

KommnekcHble yncia. 2 1,2

CamocrosiTesibHas padoTa odyuarmmuxcsi Nel 10 3

JeiictButensHbie yncna. KommiekcHele uncna. JleicTBrs HaJl KOMIUIEKCHBIMY

YHCIIAMH.

CrniocoOsI pelnieHus TMHEWHBIX ypaBHEHUH U HepaBeHCTB. KBaapaTHbie

ypaBHECHUS

[TpuOnKeHHbIE BBIYMCICHUS U BBIYUCIUTEIBHBIE CPEJICTBA.
Tema 1.2. Copepxanue y4eOHOIo MaTepuaJa 42
Kopuu, crenenu u CreneHu ¢ JecTBUTENBHBIMHI ITOKa3aTensaMu. CBONMCTBA CTEIIEHH C 2 1,2
Jorapugmsbl JEHCTBUTENBHBIM MTOKA3aTeJIeM.

CreneHu ¢ paliMoHaJIbHBIMU TOKA3aTENSIMH, UX CBOMCTBA. 2 1,2

Kopuu u crenenn. KopHu HaTypaJlbHOM CTETIEHH W3 YUCIIa U MX CBOICTBA. 2 1,2

[IpeoOpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIIEHHBIX U 4 1,2

MOKA3aTEIbHBIX BRIPAKESHUM.

Jlorapudm. Jlorapudm uucina. OCHOBHOE JorapruMUIECKOE TOXKIECTBO. 2 1,2

JlecsiTuuHbIe U HATYpaJbHBIE TOTAPU(MBL.

[IpaBuna neiictBuii ¢ orapudmamu. [lepexo kK HOBOMY OCHOBAHUIO. 2 1,2

8




[IpeobpazoBanue orapuMUIECKUX BHIPAKCHUH.

SN

1,2

[Tpeobpa3zoBanue anredpandeckux BhIPAKEHUM.

S

1,2

IIpakTnyeckoe 3auatue 1,2 Konkypc komann «IIpubmmkeHHbIe
Beluncienus. KomminekcHsie uncia. [IpeobpazoBanue anreOpanyeckux
BBIPAKCHUI.

SN

IIpakTuyeckoe 3anusitue 3,4,5. KopHu, cTeneHu u Jorapudmei.
[IpeoOpazoBanue palMOHAIbHBIX, UPPALMOHATBHBIX CTENEHHBIX,
MOKAa3aTeNbHBIX U JTOrapu(MUUYECKUX BHIPAKEHUM.

CamocrtosiTeibHass padora odyuyarommxcs Ne2

Beinonnenue npeodpa3zoBaHuii BBIpaKeHUM, IPUMEHSIsS CBOMCTBA CTENICHEH.
W3Bnedenne KOpHA N- CTENIEHU U3 YUCIIA HA OCHOBE OIPEICIICHHUS.
HaxosxeHue 3HaueHus jjorapu(MoB Ha OCHOBE OIIpeJIEIEeHusl.

10

Tema 1.3.
DOYyHKIUH, UX
cBOlicTBa M rpadpuku

Coaep:xanue yueOHOTro MaTepuaJia

17

Oynkuuu. OOmacTe oOmpeneneHuss W MHOKECTBO 3HAYEHHWH; Tpaduk
byHkuuu, nocTpoeHue rpadukoB (QYHKIMM, 3aJaHHBIX PAa3IUYHBIMU
Croco0amH.

1,2

CaolicTBa byHKIUY. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb,
OTPAaHUYEHHOCTh, MEPUOANIHOCT. [IpoMexXyTKH BO3pacTaHusi U yObIBaHUS,
HauOoJblllee U HaWMEHbIIee 3HAYCHMsI, TOUKU dKcTpemyMma. [ 'padudeckas
WHTEpIpETaIHs.

1,2

[TpuMepbl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B pealibHBIX IpoLeccax H
apineHusx. Apudmernyeckue omnepanuu Hag GyHKuusMu. CroxkHas
¢bynkuus (komnosunus). [ToHsTHE 0 HENPEPHIBHOCTH (DYHKIIHH.

1,2

O6parssie pynkimu. O0IacTh onpeaeseHrs U 00J1acTh 3HaYeHUN 00paTHOU
¢bynkuuu. I'paduk oOpatHON HyHKIMH.

1,2

CamocrosiTejibHas padoTa odyuyarmuxcs: Ne3

N3yuenue onpeneneHnit YucioBoi GyHKINHU, apryMeHTa QYHKIUH, 3HAYCHUS
byakuun. CriocoOwl 3aaanus GyHkuid. Haxoxaenne oo6mactu onpeaeneHus u
001acTH 3HaUYEHHUH (QYHKIIMH.

Pemenune 3anau o remMe «DyHKIUHU, UX CBOMCTBA U rpadUKmI».

Tema 1.4.

OcHOBBI
TPUTOHOMETPHH.
OcHoOBHbBIE IOHATHS

Coaep:xanue yueOHOro MaTepHaJia

PannanHas mepa yria. BpamarensHoe nBUKEHUE.

1,2

CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCa.

1,2

3HaKM, YUCIIOBBIC 3HAUEHUS M CBOMCTBA TPUTOHOMETPHYECKUX (DYHKITHIA.

1,2

OcCHOBHBIE TPUT'OHOMCTPHUYCCKUEC TOXKICCTBA.

1,2

Dopmynsl npuBefeHUs. MexcecCHOHHas aTTecTanusl.

NININININ

1,2
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Cunyc, KOCUHYC ¥ TAHT'€HC CYMMBI M pa3HOCTH JIBYX YIJIOB. DopMyIIbl 2 1,2
CJIO)KEHHUSI.
CHHYC ¥ KOCHHYC JIBOMHOTO yTJIa. 2 1,2
®Dopmyibl yaBoeHus. DopMysTbl MOJOBUHHOTO yTJa. 2 1,2
IIpakTyeckoe 3ansitue Ne 6 2 1,2
OCHOBHBIE IOHATHS] TPUTOHOMETPHH.
IIpakTnyeckoe 3ansaTHe Ne 7, 8, 9. OCHOBHbIE TPUTOHOMETPHUYECKHE 6 1,2
ToxkaecTBa. Pemenue 3agau
Tema 1.5. Coaep:xkaHue y4eOHOTr0 MaTepHaJia 27
IIpeodpa3oBanus [TpeoOpa3oBaHue CyMMBI TPUTOHOMETPUIECKUX (DYHKIIHIA B IPOU3BEICHUE. 2 1,2
npocTedmux ITpeoOpa3oBanue NPoU3BECHHSI TPUTOHOMETPUYECKUX (QYHKLUN B CYMMY.
TPUTOHOMETPUYECKHX | BripakeHHne TPUTOHOMETPUYECKUX (DYHKIIHMIA Yepe3 TAHTeHC TTOJIOBUHHOTO 2 1,2
BbIpaKeHU apryMeHra.
ApKcuHyC, apKKOCUHYC, apKTaHreHc uucina. [Ipocreitmne 2 1,2
TPUTOHOMETPUYECKHE YPAaBHEHHUSI.
[TpocTeiiire TPUroHOMETpUYECKNE HEPABEHCTBA. 2 1,2
IIpakTuyeckoe 3ansitue Ne 10, 11,12. 6 1.2
[TpeobpazoBanus NPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHHUIA.
IIpakTnyeckoe 3ansatue Nel3, 14. Pemenue npocrendmmx 4 1,2
TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB.
CamocrosiTe/ibHasi padoTa o0yuarommuxcsi Ned 9 3
Beinonnenue npeobpa3zoBaHuil BBIpaKCHUH, TPUMEHSSI OCHOBHBIE
TPUTOHOMETPHUYECKHE TOXKIECTBA.
@DopMyIibl JBOMHOTO U MOJOBUHHOTO apryMEHTA.
[IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BhIpaKEHU. Pelienne mpocTenmmx
TPUTOHOMETPUUYECKHX YPABHEHUH U HEPaBEHCTB.
Tema 1.6. Conep:xanue yueOHOTro MaTepuaJia 21
Crenennsle, CrenenHsble, IOKa3aTeNbHbIe U Iorapudmuueckue pyHkuuu. OnpenesneHus, 2 1,2
NnoKa3aTeJibHbIe, UX CBOWMCTBA M TpauKH.
Jorapupmudeckne i | Tpuronomerpuueckue pyHkiun. OnpeneneHns, X CBOWCTBA U rPapUKH. 2 1,2
TpUroHomerpu4deckue | [IpeoGpazoBanus rpadukos. [lapanienbHblil nepeHoc, CUMMETpUS 2 1,2
(l)yHKIIHH. OﬁpaTHble OTHOCHUTEJILHO Ocen KOOpAWHAT U CUMMETpUS OTHOCUTEJILHO Hayajia
TPUIOHOMETPHYECKHE | KOOPAMHAT, CHMMETPHUS OTHOCUTEIBHO MPAMON y = X, PACTSHKEHUE U CKATHE
GyHkumun BJIOJIb OCEIl KOOP/MHAT.
OOGparHbIe TPUTOHOMETPUUECKHE (QYHKITUN 2 1,2
IIpakTnyeckoe 3ansitue Ne 15,16. 4 1,2
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HccnenoBanue ¢pyukuuu. Iloctpoenue u nmpeodpasoBanus rpagukos
(YHKIMI C HCTIOIB30BAaHUEM UX CBOMCTB.

CamocrosiTeibHas padora o0yyarommxcsaNes 9 3
N3rorosnenue mabaoHOB, rpaduKoB GYHKIHHN y = sin X, y = €OS X, y = tg X,
y = ctg X

Tema 1.7. Conep:xaHue yueOHOIro MaTepHaJia 30

YpaBHeHus u VYpaBHeHuUs U cucTeMbl ypaBHeHU. HepaBeHcTBa. PaBHOCHIIBHOCTB 2 1,2

HEpPaBeHCTBa yYpaBHEHMI, HEpaBEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PEILEHHUS
(pa3no)keHue Ha MHOXKHTENH, BBEICHUE HOBBIX HEU3BECTHBIX, TIOJICTAHOBKA,
rpaduIeCKuii METO.).
Hcnonp3oBaHue CBOMCTB U IrpauKoB (PyHKUMI IpU PELLIECHUU YpaBHEHUH U 2 1,2
HepaBeHCTB. MeTo/1 HHTEpBAJIOB.
PanmonanbHbIe, MppallMOHATIbHBIC YPAaBHEHHsI, HEPABEHCTBA U CHCTEMBI. 2 1,2
[TokazaTenbHbIC YpaBHEHUS. 2 1,2
IToxa3zaTenbpbHbIC HEPABEHCTBA. 2 1,2
Jlorapugmuueckue ypaBHEHUS] 1 HEPABEHCTBA. 2 1,2
TpuronomeTpuyecKkrue ypaBHEHHUSI. 2 1,2
TpuronomeTpruyecKkrue HepaBeHCTBA. 2 1,2
N300pakeHre Ha KOOPJUHATHON TNIOCKOCTH MHOXKECTBA PelleHHH 2 1,2
yYpaBHEHHIA ¥ HEPABEHCTB C IBYMs IEPEMEHHBIMH U X CHCTEM.
IIpakTuyeckoe 3ansitue Ne 17, 18. 4 1,2
YpaBHEHUs U CUCTEMBI YPABHEHUM.
IpakTuyeckoe 3ansitue Ne 19, 20. HepaBencrna 4 1,2
IIpakTnyeckoe 3ansaTHe Ne 21, 22. VMcnonab3oBaHue CBOUCTB U IpauKOB 4 1,2
(GYHKIMI NpU pelieHNH YpaBHEHUH U HEPABEHCTB.

IToBTOpEeHHE [ToBTOpEHME TEM: KOPHH, CTETIEHHU U Jorapumbl. OCHOBHbIE 2 1,2
TPUTOHOMETPHUYECKHE TOXKICCTBA.

IIpoMeskyTOUHasi aTTeCTALUS IK3aMeH

Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIU3A 68

Tema 2.1. Copepxanue y4eOHOIro MaTepuaJa 4 OK 1-9

IMocnexosareabHocTH | CriocoObl 3a1aHUS U CBOWCTBA YUCIIOBBIX MocienoBarenbHocTel. [TonsTHE 0 2 1,2
npezene mocieaoBaTenbHOCTH. CyIecTBOBaHUE TIpeieia MOHOTOHHON
OTpaHUYEHHON TOCIIEJOBATEILHOCTH.
CyMMHpOBaHUE MTOCIIEI0BAaTeILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMEeTPHYIECKasi MPOTPECCHsl U €€ CyMMA.

Tema 2.2. Coaep:xkaHue yueOHOro MaTepuaJia 34
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IIponsBonnas [TousiTHE O MPOU3BOAHON (PYHKIMH, €€ TECOMETPUUECKUNA U (PU3HUECKUI 2 1,2
CMBICIL.
ITpon3BoIHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS], YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
YpaBHeHUEe KacaTelbHON K TpaduKy () YHKIIHH. 2 1,2
ITpon3BoHBIC 00pAaTHON (HYHKIIMH W KOMIIO3UITUU () YHKIIUH. 2 1,2
ITpon3BoHAs CIOKHON (YHKIIUH. 2 1,2
Bropas npousBogHast, ee reOMEeTpUIECKUN 1 (PU3MUECKUI CMBICI. 2 1,2
HaxoxeHue CkopocTH Julsl ITpolecca, 3alaHHoro (opMysol 1 rpaukoM.
[TpumeHeHne POU3BOTHON K UCCIENOBAHUIO (DYHKIIHIA U TIOCTPOCHUIO 2 1,2
rpaduKoB.
[Tpumepb! HCTIOTB30BaHMS TPOU3BOTHON JJIST HAXOXKICHHUS HAWITYUIIETO 2 1,2
pelleHMs] B IPUKJIAIHBIX 3a/1a4ax.
IIpakTuyeckoe 3ansitue Ne 23 2 1,2
ITocnenoBarenbHoctu. [IponsBoaHasi.
CamocrosiTeibHas padora o0yuarommxcaNe6 14 3
CocraBneHue ypaBHEHHUs KacaTeabHOM K rpaduky ¢pyHkuuu. Beruncienue
MIPOM3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.
[TprMeHeHHEe NTPOU3BOIHOMN K MCCIeI0BaHNUIO (DYHKIIMHA U IIOCTPOECHUIO
rpadukoB
Tema 2.3. Copepxanue yuyeOHOIro MaTepuasa 30
IlepBooOpasHas u ITepBoOOpa3sHas ¥ MHTETPAJL. 2 12
HHTErpa Tabina nepBooOpa3HbIX. 2 1,2
HeonpenenenHslii MHTErpall. 4 1,2
Omnpenenennsbiii uaTerpain. ®opmyna Herotrona—Jleitbauna. 4 1,2
[TpuMeHeHue orpeIeIeHHOr0 HHTErpaia Al HaXOXKASHUS TUIOIaIn 2 1,2
KPHBOJMHEHHOMN TpaIrenny.
[TpuMmepbl IpMEHEHNs] UHTEerpajia B (pU3HMKe U T€OMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne24 2 1,2
ITepBooOpaznas u unrterpan. @opmyna Heiotona-Jleiitbnuna.
CamocTosiTeibHasi padoTa o0yyarommxcsaNe7 12 3
Brrunciienre nHTerpanos.
Haxoxenne miomaieil KpuBOJIMHEUHBIX TPAIICLHiA.
Paznen 3 TEOMETPUSA 96
Tema 3.1. Copnepxxanue y4eOHOIro MaTepuaJia 28 OK 1-9
Koopaunartsl n [TpssMmoyrosibHas (IeKapTOBa) CHCTEMA KOOPIUHAT B MPOCTPAHCTRE. 2 1,2
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BEKTOPBI DopMyIia pacCTOSTHHS MEXKy IBYMs TOUYKAMH.
VYpaBHeHus cepbl, MIOCKOCTH U MIPSIMOIA. 2 1,2
Bekropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTel BEKTOpA. 2 1,2
Clio)xeHuEe BEKTOPOB. 2 1,2
YMHOKEHUE BEKTOpA HA YUCi0. Pa3iioxkeHne BEKTOpa 110 HAIPABICHUSIM. 2 1,2
Yron mexay aBymsi BekTopamu. [Ipoekius BeKTopa Ha OCh 2 1,2
CxajsipHO€ NMPOM3BEICHUE BEKTOPOB. 2 1,2
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB NPH PEIICHHMH MATeMaTHYECKUX H 2 1,2
MPUKJIAJIHBIX 3a]1a4.
CamocrosiTesibHas padora Ne§ 12 3
BekTopsl 1 KOOpAUHATHI.
YpaBHEHUE OKPYKHOCTH. Y paBHEHHUE NPSIMOM.
BekTopsl u onepanyu HaJ HUMH.

Tema 3.2. Conep:xanue yueOHOTo MaTepHaJia 22

IIpsimble u mJI0cKoCcTH | B3anMHOe pacnosioxeHne ABYX MPsIMBIX B IPOCTPAHCTBE. 2 1,2

B IPOCTPAHCTBE [TapannenbHOCTh NPAMON M TWIOCKOCTU. [lapaninenbHOCTh MITOCKOCTEM. 2 1,2
IleprieHIUKyYIAPHOCTD NPSIMON U IJIOCKOCTH. 2 1,2
[Tepnenukynsip ¥ HakIOHHAast. MeKCecCHOHHAs aTTeCTallts. 2 1,2
Yron Mexay nNpsiMO U TUIOCKOCTHIO. 2 1,2
JIByrpaHHblil yroj. Yroj MeX1y MIOCKOCTSMH. 2 1,2
[lepneHAUKYISIPHOCTD JBYX MJIOCKOCTEH. 2 1,2
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MapaJUIeIbHBIN EPeHoc, 2
CHMMETpPHS OTHOCHTEJBHO IIIOCKOCTH.
[TapannensHoe npoexkTupoBanue [1nomans opToroHaabHON MTPOSKITNH. 2 1,2
N300pakeHre MpOCTPaHCTBEHHBIX (PUTYD. 2 1,2
IIpakTuyeckoe 3ansitue Ne25 2 1,2
Koopaunats! 1 BeKTOpHL. [IpsiMble 1 MIJIOCKOCTH B IPOCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 10

MHororpaHHuKu Bepmunsl, pebpa, rpanu MHOrorpanHuka. Pa3septka. MHOrorpaHHbl€ yIiibl. 2 1,2
Beintyknele MHOrorpanHuku. Teopema Dunepa.
[Tpusma. [Ipsimas u HakmoHHas mpusma. [IpaBuibHas mpu3ma. 2 1,2
[Tapamenenunen. Kyo
ITupamupa. [IpaBuiibHas nupamuaa. Y ceuenHas nupamuna. Terpasap. 2 1,2
Cummertpui B KyOe, B mapajuiesenumese, B npusMe u nupamuze. Cedenus 2 1,2

Ky0a, MpU3MBbl U TUPAMHU/IBL.
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[IpencraBieHre o NpaBUIbHBIX MHOTOIPAaHHUKAX (TETpa’Ip, KyO, OKTasp, 2 1,2
JOJIEKa’Ip U UKOCAdIP).
Tema 3.4. Conep:kanue y4eOHOT0 MaTepuaJia 8
Tesia u moBepxnocru | Hunuuap. OcHoBaHue, BbICOTA, OOKOBasi MOBEPXHOCTh, OOpa3yroiias, 2 1,2
BpallleHHs pas3BepTKa.
Konyc. OcHoBaHue, BbICOTa, OOKOBAsi MOBEPXHOCTh, 00Opa3yromas, 2 1,2
pa3BepTKa. Y CEUECHHBIN KOHYC.
OceBble CeYeHUsI U CeUEHHUs], TapaJuleNIbHbIe OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenusi. KacarenpHast INIOCKOCTH K cdepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOro MaTepHaJia 26 OK 1-9
HN3mepenns B O6wem u ero m3mepenne. MaTerpansuas ¢popmyna oobema. Dopmyisi 2 1,2
reoMeTpuM o0bema Ky0Oa, MPSMOYTOJIBHOTO MapaljieNienunea, IPU3MblL, IIHHIPA.
®opmynsl 00beMa mHpaMubl U KoHyca. DopMysibl IUIOMIAIM TOBEPXHOCTEM 2 1,2
IUIMHAPa 1 KoHyca. PopMyIbl o0bema mapa u mionaay chepsl.
[Togo6ue Ten. OTHOIIEHHS TTOIIAIeH TTOBEPXHOCTEH M 00bEMOB MOJ00HBIX 2 1,2
TEJ.
IIpakTuyeckoe 3ansitue Ne26 2 1,2
MHororpanHuky. Tena v MOBepXHOCTH BpaieHus. M3mepenus B
TreOMETPHUH.
CamocrosiTe/ibHasi padoTa o0yuarommuxcsi Ne9 18 12
N300pa’keHrie MHOTOIPaHHUKOB U TEJI BPaIIEHUS.
Pabora ¢ yueObHbIM MaTepuaioM.
Pemenue 3a1a4 Ha Tena BpaleHHs..
O06beMbl MHOIOIPaHHUKOB.
OO0beMbl Ten BpallleHusl.
Haxosxnenue momaeit moBepXHOCTEH U 00bEMOB T€OMETPUUYECKHUX TEJ.
3aauu Ha MHOTOTPAaHHHUKH U TeJla BpalleHusl.
Paznea 4 KOMBUHATOPHKA, CTATUCTHKA Y TEOPUS BEPOSITHOCTEM 30
Tema 4.1. Copepxanue y4eOHOIo MaTepuaJa 6 OK 1-9
DJIeMEeHTBI OcHoBHbIE OHATHA KOMOMHATOpUKH. Pa3melienue, nepecTaHOBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3aauu Ha MOJICUET YUCIIA pa3MeIIeHUH, IepecTaHOBOK, COUETaHUH. 2 1,2
Pemenue 3aa4 Ha nepeOop BapHaHTOB.
®opmyna 6unoma Hetotona. CBolicTBa OMHOMUHATIBHBIX KOA(PPHUIIMEHTOB. 2 1,2
Tpeyronpuuk [Tackans.
Tema 4.2. Copnepxxanue y4eOHOIro MaTepuaJia 10
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DJIeMeHTHI TeOpHuH CoOpbITHE, BEpOSATHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH. 2 1,2
BEPOSATHOCTEM [TonsiTrie 0 HE3aBUCUMOCTHU COOBITHH.
JruckpeTHas ciiydaiiHasi BEIMYMHA, 3aKOH €€ pacrpeaencHus. YucmoBbie 2 1,2
XapaKTEPUCTUKHU AUCKPETHOU cllydallHOU BeM4uHbBI. [loHsATHE O 3aKOHE
OOJIBIIINX YHCEIL.
Pemennie nmpakTH4ecKkux 3aja4 Ha HAX0XKJIEHUE BEPOSTHOCTU COOBITUS U 2 1,2
YUCJIOBBIX XapaKTEPUCTUK TUCKPETHOM CIIy4YalHOU BEIVYHHBIL.
CamocrosiTejibHasi padoTa o0yuyaromuxcsi Nel( 4 12
OcHOBHBIE TEOPEMBI U (POPMYITBI TEOPUHU BEPOSITHOCTEH.
DIEMEHTBI TEOPHH BEPOSITHOCTEH.
Tema 4.3. Coaep:xanue yueOHOTo MaTepHaJia 14
JIeMEeHTBbI [IpencraBnenue naHHBIX (TAOIHUIBI, TUATPAMMBI, TpaduKn) 2 1,2
MaTeMaTHYeCKOM ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeiHEe apr(PMETHUECKOE, METMaHa. 2 1,2
CTAaTUCTUKH [TonsaTHe 0 3aJayax MaTEMAaTUYECKOW CTATUCTUKU. PelieHne NpakTHYeCKuX 2 1,2
3a]1a4 ¢ IPUMEHEHHUEM BEPOSATHOCTHBIX METOJIOB.
IIpakTuyeckoe 3ansitue Ne27 2 1,2
DneMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH U MaTeMaTUYECKOU
CTATUCTHUKH.
IHoBTOpPEHME [ToBTOpenue Tem: OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA. Pemenue 6 1,2
YpaBHEHUH, CUCTEM YPAaBHEHMI U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Has U MHTErpall.
IIpome:xyTOUHASI ATTECTALMSA - IK3AMEH
HToro mo gucuuILInHae: 375
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3.YCJIOBMS PEAJIU3ALIMUA IPOTPAMMBI YUEBHOM
TV CHUILIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanmu3anus mnporpaMMbl JHCHMIUIMHBL TpeOyeT HaIu4us Y4eOHOTro
kaOWHeTa MaTEeMaTUKH JUIA TPOBEICHUS 3aHATHA  JICKIIMOHHOTO  THIIA,
MPAaKTUYCCKUX 3aHATHH, B TOM YHCJIC TPYIIOBBIX, HHIWBUAYAIbHBIX,
IMUCBMEHHBIX, YCTHBIX KOHCYJBTAIlMW, TEKYIIEro KOHTPOJS M IPOMEKYTOUHOMN
aTTECTALHU.

O6opynoBanue:

- pabouee MeCcTo Mperno aBaTes;

- CHeIUaIM3upoBaHHAs MeOenb (CTOJBI, CTYNbs IO  KOJHUYECTBY
o0yyJaromumxcs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HATIISIIHBIE TTOCOOMS: IUIaKaThl, y4eOHO-HArsaHbIC TMOCOOHS,
oOecrieurBaOIIME TEMaTUYECKUE MIUTIOCTpalud 10  pabodeil mporpamme
JTUCUMIUIMHBI, B TOM 4YHCIe, BHJEO-ayJIMO MaTepuajibl, KOMIIBIOTECPHBIC
MIpE3CHTAIUH.

KommbroTep uMeeT 10CTyn K 3JeKTPOHHO-OMOIMOTCYHBIM CUCTEMAM,
BBIXOJl B TJI00aNbHYIO ceThb MHTEpHET, OCHAIECH JINIICH3MOHHBIM TPOTPAMMHBIM
oOecrieueHUEM.

3.2.  YuedHO-MeTOaAMYeCKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI
OcHoBHbIE yUeOHbIe H31aHUS
1. bammakoB, M. . Marematuka: yueOnuxk /M.WM. Bbammakos.- 2-e usn., crep.-
M.: KHOPYC, 2019.- 394c¢.- (CI1O) https://www.book.ru
2. boromomnos, H.B., Camoiinenko, I1.11. Marematuka: yue6nuk mis CITIO /H.B.
boromonos,  II.N. Camoiinenko.-  M.: Opaiitr, 2019.-  40lc.-
(ITpodeccronanpHOE 0Opa3oBanme) https://urait.ru
3. boromomnos, H.B. I[lpaktuueckue 3aganust mo marematuke. B 2-x 1. U.1: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gomn.- M.: FOpaiir,
2019.- 326c.- (ITlpodeccuonansHOe 0OpazoBanue). https://urait.ru
4. boromouoB, H.B. [lpaktuueckue 3aganusi no marematuke. B 2-x u. Y.2: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c.- (ITlpodeccuonansHOe 0OpazoBanue). https://urait.ru
5. TyceB, B.A. I'eomerpusi: y4yeOHOe mocoOMe I  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. IIpokodreB. — 2-e u3m., ucap. u aomn. — Mocksa: M3narensctBo HOpaiir,
2020. — 280 c. — (IlpodeccronansHoe oOpa3oBanue) https://urait.ru
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JlonoiHUTeIbHbIE YUeOHbIe U3IaHus
6. boromonos, H.B. Anre6pa u Hauana aHanu3a: ydeOHOE mocoOue s
cpeadero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru
7. boromonoB, H. B. Maremaruka. 3agauu ¢ pemeHusmMud B 2 4. Yactp 1 :
yueOHOEe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOrO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 439 c. — (IIpodeccuonanproe oOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru
8. boromonos, H. B. Maremaruka. 3agauu c¢ pemenussmu B 2 4. Yactp 2 :
yugeOHOe  TocoOme JUIi  CcpeaHero  npodeccHoHaIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ uzn., ucnp. u aomn. — Mocksa : M3marensctBo IOpait,
2020. — 320 c. — (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-
09135-9. I'pud YMO CIIO https://urait.ru
9. Maremaruka: anreOpa U Hayajla MAaTEMAaTHYECKOTO aHaJIN3a, T€OMETPHS IS
npodeccuii U crenualbHOCTEN ColMaIbHO-PKOHOMUYecKoro poduiist/ ['yces B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e u3g. ctep.— M.: Axkanemus, 2018.-
416 c. https://academia-library.ru
HNHuTepHer-pecypcesl
10.. www.fcior.edu.ru (PexepanbHbiii TIEHTP HHHOPMAITHOHHO-00PAa30BaTEIEHBIX
pecypcoB (OLIOP)).
11. www.school-collection.edu.ru (Equnas KoJIeKIus ugpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3zoBarenbHbIi mopTan «Yueba»: « YPOKm» (WWW.
uroki. ru)
MeToauyeckue yKazaHusi st o0y4yallIIUXCsi 1O  OCBOEHHIO
TUCHUTITIHHBI
13. Meronuueckue ykazaHus JUIsi OOYYaIOIMIMUXCS IO  BBIMOJHEHUIO
MPaKTUYECKUX padOT.
14. Metoauueckue ykazaHus Jjisi 00y4arolmuXcsl MO BBIMOJHEHUIO 3aIaHUI
CaMOCTOATENbHON pabOTHI.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA YUYEBHOM

JUCHUIIVIMHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHHUs

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

Obuwue Komnemenyuu:

OK 1. IloHumMarb CYIIHOCTh M COUMAIbHYIO 3HAYUMOCTh CBOEH
Oyaymeit mpodeccuu, MposSBIATH K HEH yCTOHUMBBINA HHTEpEC.

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO [€ATEIHLHOCTh, BBIOMpATh
TUTIOBBIC METOABI M CIOCOOBI BHITIOJHEHHS MPO(eCcCHOHANBHBIX 3a/1a4,
OLICHUBATh UX 3(PPEKTUBHOCTH U KaYECTBO.

OK 3. IlpuHMMaTh pemieHuss B CTaHAAPTHBIX W HECTAHJAPTHBIX
CUTYaIUsX U HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyumecTBisiTh MOUCK U UCIHOJb30BaHUE HUH(pOpMaIuH,
HeoOXoaumMor st 3((PEKTUBHOTO BBITIOJIHEHHS] MPOQPECCHOHATBHBIX
3aa4, mpo(eccnoHAILHOTO ¥ IMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnons3oBaTh nH(GOPMaIlMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH B IPO(HECCUOHATBLHOMN eI TEIbHOCTH.

OK 6. Paborath B KOJUIEKTHBE M KOMaH[e, d(h()EKTUBHO 0OIIAThCS C
KOJUIETaMHU, PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. bpatrb Ha cebsi OTBETCTBEHHOCTh 3a PaOOTy YJICHOB KOMAaH/IbI
(TTOAYMHEHHBIX ), PE3YJIbTAT BHITOJIHCHUS 33 JaHUH.

OK 8. CamocTosTenbHO OIpeaesaTh 3aJayd MPo(ecCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHUS, 3aHUMAThCS CaMOOOpa30BaHMEM, OCO3HAHHO
TUTAHUPOBATH MOBBINIEHUE KBATHPUKAIUH.

OK 9. OpueHntupoBaTbCs B YCIOBUAX YaCTOM CMEHBI TEXHOJOTHUU B
pohecCHOHANBEHOM NesTENbHOCTH

Ilpeomemmnuie pe3yromamul:

— chOpPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHUKe KaK 4acTu
MUPOBOM  KyJAbTyphl W MeCT€ MaTeMaTHKd B  COBPEMEHHOMN
[MBWJIN3AIMHU, CIIOCO0AaX OMHCAHUS SIBJICHUN peajbHOTO MHUpa Ha
MaTeMaTUYECKOM

- cOPMUPOBAHHOCTh  TIPEJCTABIIEHUH O  MaTeMaTHYECKUX
MOHITHSX KaK BOKHEHIIMX MATEMATHYECKUX MOJICIISAX, IMO3BOJISIONIIX
OMKCHIBATh M HW3Yy4aTh pa3HbIe MPOIECCHl U SBJICHUS, MOHUMAaHHE
BO3MOXXHOCTH  aKCHOMATHYECKOTO  IOCTPOSHHUS  MaTeMaTHYEeCKHX
TEOPUiL;

— BIIQJICHUE METOJaMHU JI0OKa3aTeIbCTB W aJTOPUTMOB pPEIICHUS,
YMEHHE WX TPHUMEHSTH, MMPOBOJUTH JIOKA3aTeIbHBIC PACCYXICHHUS B

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJTHEHUE
MUCHbMEHHOW paboTHI;
- BBITIOJIHEHUE
IIPAaKTHYECKON
paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- 3a1uTa NopTdoano

OneHka pe3ynbTaToB
BBITIOJTHEHUS
CaMOCTOATEIILHON
paboThl

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

Merton npoBeieHus
IIPOMEKYTOUHON
aTTeCTaluy -
BBITIOJTHEHUE
9K3aMEHALlHOHHOT O
KOMILIEKCHOT'O 3aJaHus
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XOJI€ peIIeHus 3a1aY;

- BJIAJICHUE CTAaHAAPTHBIMHU MPUEMAaMU PELIEHUS PALIMOHAIBHBIX U
MppalMOHAJIbHBIX, MOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUH W HEPABEHCTB, HMX CHCTEM; MCIOJIb30BAaHUE TOTOBBIX
KOMIBIOTEPHBIX IPOrPaMM, B TOM YHUCJIE I NIO- UCKA MYTH PEUIEHUS U
WJUTIOCTPALIMU PEIICHUS YPaBHEHUN U HEPABEHCTB;

- c(hOPMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX TOHSATHSIX
MaTeMaTUYECKOr0 aHajau3a M MX CBOMCTBAX, BJIAJACHUE YMEHUEM
XapaKTepU30BaTh TOBEACHUE (DYHKIIMH, HCIIOIB30BAHUE IOJYYCHHBIX
3HAHUM U ONUCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

- BIaJCHHUC OCHOBHBIMH MMOHSATHAMH 0 IJIOCKHX u
MIPOCTPAHCTBEHHBIX  I€OMETPUUECKMX  (Urypax, HX  OCHOBHBIX
CBOMCTBAX;

- c(hOPMHUPOBAHHOCTh YMEHHS pPaclo3HaBaTh T€OMETPHUYECCKHE
burypsl Ha 4YepTekax, MOJENSAX U B pealbHOM MHUPE; MPUMEHEHUE
W3YYCHHBIX CBOMCTB I€OMETPHYSCKUX (GUTYp U QOpPMYI IS pEIICHUS
reOMETPUUYECKHUX 3a/1a4 U 3a7a4 C MIPAKTUUYECKHUM COJIEPKAHUEM;

- c(OPMUPOBAHHOCTh TPEJCTABICHUN O TPOIECCaX W SIBICHUSX,
HMEIOIINX BEPOSATHOCTHBIN XapakTep, CTaTHUCTUYCCKUX
3aKOHOMEPHOCTSIX B pE€aJbHOM  MHPE, OCHOBHBIX  IOHSTHUAX
AJIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHH HAXOJIWUTh U OLICHUBATh
BEPOATHOCTH HACTYIUICHUS COOBITHII B MPOCTEHININX MPAKTUYECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYWH;

- BJIaJICHME HABbIKAMU HCMOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX
MPOTrpaMM IIPHU PEIICHUU 3a/a4.

4.2. ®oHJ OLCHOYHBIX CPEACTB IJIS MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH

oﬁyqamumxc;l no JIMCIMIIIMHE

IHoka3aTenn U KPUTEPUU OLCHUBAHUSA KOMIIETEHIM U

Ilokazarenu wu KpUTCpHUHU OLCHHBAHUA KOMHGTCHHHﬁ, OIMKMCAHUEC IIIKaJl

OIICHUBAHUS COACPKATCS B MPUIIOKEHUU 1.

KoHTposbHbIE M TecTOBbIE 3aJaHUA
KoHTposibHbIE 3a1aHus coiepkKaTCs B MpHiioxkeHuu 1.

MeTtoauyeckue MaTepHuabl

Meroauueckue MaTepualbl, ONPEACISIOIIMEe NPOLEAYPHI

OLICHUBAHU

3HAHWM, YMEHUH, XapaKTepu3yomux (HopMUpOBaHHE KOMIETECHIINMN, COAepKaTcs

B NpujiokeHuu 1.
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IIpunoxenne 1
KoHTpo/IbHO-011eHOYHBbIEe CpeIcTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OVY /.05 MaTemaTuka (yriay0JieHHbIii yPOBEHb)

1.1. ®opma npomMe:KyTOUYHOM aTTecTanum: 3k3ameH (1, 2 ceMecTpsl).

@DOH/| OLIEHOYHBIX CPEICTB COACPKHUT KOHTPOJILHO-OLEHOYHBIE CPEACTBA, HEOOXOIUMBIX

JUIS TIPOBEJICHUS DK3aMEHa.

1.2. Cucrema oueHMBaHMsI Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHUE pE3yJabTAaTOB  BBIIOJHEHUS 3aJaHUi  NPOMEXKYTOYHOM  aTTecTaluu
00y4aroIUXCsl OCYIIECTBIISIETCS HA OCHOBE CJIEIYIOIINX MPUHIIUIIOB!

JOCTOBEPHOCTH OIICHKH — OLIEHMBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHM, YMEHHUH,
MPAKTUYECKOrO OMbITa, OOUIMX U MPOGECCHOHANBHBIX KOMIETEHIIUH, MPOJIEMOHCTPUPOBAHHBIX
00y4aroIUMUCs B XOJI€ BBIIIOJIHEHUS 3aJaHUS;

aJICKBATHOCTU OLICHKM — OLICHKA BBIIIOJIHEHUS 3aJaHUl JOJDKHA IPOBOJIUTHCA B
OTHONIICHHH TE€X KOMIICTCHIIUH, KOTOphIe HEOOXOMUMBI Mg 3PQPEKTUBHOTO BBITOIHEHUS
3a/1aHus;

HAJEKHOCTH OLICHKH — CHUCTEMa OLIEHMBAHUS BBINOJIHEHMS 3aJaHUN JOJKHA 00Janarh
BBICOKOM CTEMEHBI0 YCTOMYMBOCTH MPU HEOJHOKPATHBIX OICHKAX YPOBHS CPOPMHUPOBAHHOCTHU
3HaHUH, yMEHHWH, NPAKTUYECKOTO OIbITa, OOMUX MU MNPOPECCHOHATBHBIX KOMIIETECHIIHN

00y4aromuxcs;

KOMIIJIEKCHOCTH OILIEHKM — CHCTEMa OLIEHHBAHHUS BBITOJIHEHHS 3aJaHUM JIO/DKHA
MO3BOJIATh ~ MHTEIPATUBHO  OIEHUBAThL OOIME ©  NPO(eCcCCHOHAIbHBIC  KOMIIETCHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OLIEHKM — OLIEHKA BBIIIOJHEHHUS KOHKYPCHBIX 3aJaHUN JIOJKHA OBbITH
HE3aBUCHMOH OT 0COOEHHOCTEH TpPO(PEeCcCHOHANBHOM OpHEHTAlMM WM IPEeINOYTCHUIN
npenoaaBaresneil, OCyIECTBISIIOIINX KOHTPOJIb WA aTTECTALIUIO.

[Ipn BbINOSHEHUU MPOLETYpP OLEHKH 3a/JlaHui HMCHOJIb3YIOTCS CIEIYIOIIHE OCHOBHBIE
METO/BI:

METO/I pacyeTa MepBUYHbBIX 0aJIOB;

METOJ pacyeTa CBOJIHBIX OaIoB;

Pe3ynbTarhl BHINOJHEHUS 3aJlaHUN OLICHUBAIOTCS B COOTBETCTBHM C pa3pabOTaHHBIMU
KPUTEPUSAMHU OLICHKHU.

Wcnonp3yercs nsatu OanbHas 1IKaja JUIsl OLEHUBAHUS PE3yIbTaTOB O0yUEHHUS:

IlepeBon nsiTH OasIbHOM IIKAJIBI yUEeTa PE3YJIbTATOB B IATH OaJIbHYIO OLIEHOYHYIO HIKAJTY:

Ounenka KosnuuyectBo 6a/1510B, HAOpaHHBIX 32
BBITNIOJIHEHHE TEOPETHYECKOr0 M MPAKTHYEeCKOr0
3aJaHus, CPEeAHUI 0AJIJI 10 UTOraM ATTeCTALNM

O1eHKa 5 «OTIMYHOY 4,6-5
OneHka 4 «Xopoio» 3,6-4,5
Orenka 3 «yJIOBJICTBOPUTEIHLHOY 3-3,5
OrneHka 2 <29

«CHEYHAOBJICTBOPUTCIIEHO»

1.3 . KOHTpPO/IbHO-OLICHOYHBIE CPeACTBA
3ananue:

1.OTBeTUTH HA BONPOCHI (2 BOmpoca).

2. BemonuuTe npaktuyeckoe 3ananue (1 3aganue).

| cemecTp
IIpumepHbIe BONPOCHI 1151 coOece0BAHMS
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Llenbie ¥ paliiOHAJIbHBIC YHCIA.
JlericTBUTEIBbHBIC YHCTIA.
[TpuGinKeHHbIE BEIYUCICHHUS.
KommekcHsle uucna.
KopHu u crenenu.
KopHu HaTypaJlbHOM CTENEHH U3 YUCJIa U UX CBOMCTBA.
Crenenu ¢ parioHaJbHBIMU ITOKA3aTENISIMHU, UX CBOICTBA.
CreneHu ¢ 1eHiCTBUTEIBHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm umncna. OcHOBHOE JIOTapu(PMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. CBolicTBa 10raprudmMoB.
1. Jlorapudm. [lecaTuynble U HATypaIbHbIE JOTapHU(MBI.

12. Jlorapudm. Onpenenenue. IIpaBuna nerictBuii ¢ Jorapudmamu.

13. Jlorapudm. OcuoBHbIe oHATH. [Iepexoa K HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue aareOpandecKux BHIPAKCHUM.

15. IIpeoOpa3oBaHue palOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTENEHHBIX U TOKA3aTEIbHBIX BHIPAKEHUH.

17. IlpeoOpa3oBaHue MMOKA3aTEIbHBIX U JOTAPU(PMUUECKUX BBIPAKEHUH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

19. Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIa.

20. 3Haky, YHCIOBBIE 3HAYEHUS U  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKUX (QYHKINH.

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOIO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEACHHUS.

24. ®OopMyIbI CIOKECHHUS.

25. CuHyC U KOCUHYC ABOMHOIO yriia. @opMyJibl HOJIOBUHHOIO I,

26. IIpeoOpazoBaHre CyMMBI TPUTOHOMETPUYIECKUX (DYHKIMI B TPOU3BEICHNUE.

27. IlpeoOpa3oBaHue MpoU3BeIeHHUS] TPUTOHOMETPUUYECKUX QYHKIUN B CyMMY.

28. TIpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUH.

29. Belpa)kxeHHEe TPUTOHOMETPUYECKMX (YHKLUUN Yepe3 TAHTeHC IOJIOBUHHOIO
apryMeHTa.

30. ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCIa.

31. TIpocreiimme TPUTOHOMETPUYECKHIE YPABHEHHUSI.

32. IIpocreiimye TPUrOHOMETPUYECKHE HEPABEHCTBA.

33. Oynkuuu. OcHoBHBIE TOHATHSA. OONacTe OMpeneneHuss W MHOXKECTBO
3HA4YCHUM.

34. ®Oynknuu. ['paduk GyHKIHN.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIMM, 3aJaHHBIX pa3IMYHBIMU
CHoco0aMH.

36. ®ynkuuu. CoiicTBa PyHKIUH.

37. Oyakuuu. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTrPAaHHYEHHOCTbH,
NEPUOIUIHOCTb.

38. Oynknuu. [IpoMexyTKM BO3pacTaHusi U yObIBaHWs, HauOoNbIIee U
HalMEHbIIIee 3HAUEeHUs!, TOUKU IKCTpeMyMa. [ paduueckas HHTEprpeTanus.

39. Cnoxnas ¢yHKOus (KoMmo3unus). ApudMeTHUEeCKHe Olepanud  HaJ
byHKIUAME.

40. ®Oysakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

41. OGpatHble QyHKIMH. O6MacTh onpeneneHuss U o01acTh 3HaAUYCHUH 0OpaTHON
GyHKIHH.

42. O6patuble pyHkuuu. CpoiictBa. ['padux oOpaTHON QyHKIUH.

43. Jlorapudmudeckas GyHKIUs, €¢ CBOWCTBA U TpaduK.

44. Jlorapupmuueckue ypaBHEHUS U HEPABEHCTBA.

RBRooo~NoOR~wNE
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45. TlokazatenpHast PyHKIMS, €€ CBOMCTBA U rpaduk.

46. IlokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA.

47. Crenennas (QpyHKIHs, ee CBOIICTBA U rpaduK.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOUW (DYHKITHH.

49. OO0nacTh ompeneNeHuss 1 MHOXKECTBO 3HaYCHUI (QyHKIUM y- SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHuss 1 MHOXKECTBO 3HaYeHUH (D)YHKIIMU y- COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKIuM y= tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp onpeneneHns 1 MHOXECTBO 3HAUCHUH QyHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanust rpadukoB ¢yHknmii. CHUMMETpHsi OTHOCHUTENBHO OCei
KOOp/IMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkuuii. [lapaninensHblii mepeHoc.

55. IlpeoOpazoBanus rpadukoB (yHkuud. CUMMETpUsS OTHOCHUTEIBHO Hauaia
KOOP/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCUTEIBHO MPSAMOI
y=X.

57. IlpeoOpa3oBanusi rpadukoB (yHKiuA. PacTsbkeHue W ckaTUe BIONb Ocei
KOOP/MHAT.

58. VpaBHeHus. PaBHOCHIBHOCTH ypaBHEHUH,

59. VYpaBuenusi. OCHOBHBIEC IPUEMBI UX PEUICHUSI.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTb CUCTEM ypaBHEHUH.

61. Cucremsl ypaBHeHU. OCHOBHBIE TPUEMBI UX PEIICHHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

64. Vcnonb3oBaHue CBOMCTB M Tpa@ukoB (PYHKIMHA HpU PEUIEHUH YpPaBHEHUH U
HEPaBEHCTB.

65. MeToa HHTEpBaNOB.

66. N3o0pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUI
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

67. V3o0paxeHue Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

IIpuMepHbIe NpaKTHYECKHe 3aaHUSA
Pa3Burtue nousitus o uncJje

1. Breraucinurs:
(1+i)°
2. Haiiti Moaynp ¥ apryMeHT KOMITJIEKCHOTO YHUCIIa
z=-5i
3. Jlanbl yucna:
= 2+5
z,=1-1
. z,
Haiigure: 1 =2
4 Janbl yncna:

Zy =\E+*J§i

v 1 —Z
Haiigure: "1 “2

KopHu, crenenu u jorapudpmsi
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1. Berunciure |0g5|092|093|092512
3 445
2. Brrancaure 2 2131

1 1
3. Brlunciure > |og J+ |og 32 -3 |Og 28

4, Brruncnure |og 12 —% |0g332 +% |Og 8

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— o
1. Haiitu 3HaK yncia 3 . OTBer obOocHYyiiTE.

Haiitu 3nak uncia Ctg28() . Otser obocHyiire.

37T

3. Haiiure 3uak uncia *0° 6 . Oteer obocHyiiTe.
4. Jlokaxure, uro LY * 0 — SIN*& =1g*a - sin*a
DyHKIUH, UX CBOIICTBA U rPaUKH
1. [Toctpouts rpaduk GyHKIUN
y=x73
2. [Toctpouts rpaduk GyHKIUN

1
y=x ¢++1

ix
F= :
3 Hana ¢pyHKIHS x+2 | Haiftu 3HaueHns (GyHKIMM B TOUKAX -
1, 510
— T

4. HaiiTi o6macTh onpeznenenus QyHKuy » In x* —6x+10)

YpaBHeHUs U HEPABEHCTBA
1. Pemnre ypaBHeHue COS ( X+ %) =1

2 Pemute ypaBHenue 3tg (3X + %) =-3
3. Penmte ypaBrenne 1—tg?x = 2tgx
4

Pemute ypaBHeHue COS (1— X) =1

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

3. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKHIT CMBICII.

4. [TonsTHE O MPON3BOAHON YHKIINH, €€ GUUUECKUN CMBICI.

5. VYpaBHeHHe KacaTenbHONU U HOpMaIIU K rpaduKy QyHKIUU.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHMS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

8. [IpuMmeHeHre TPOU3BOAHONW K HCCIEAOBAHUIO (YHKIUH M TOCTPOCHHUIO
rpaduxosB.

9. [IpumMepsl uCnoNb30BaHUS TPOU3BOAHOM ISl HAXOXKJIECHUS HAWUITY4IIEro
peIIeHus B IPUKIIAIHBIX 3a7adax.

10. Bropas npousBosiHas, ee reomerpuueckuil cMmbici. HaxoxaeHue ckopocTu

JUTS TIpoliecca, 3aJlaHHoro (popmyioit u rpaduxom.
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11. Bropas mpousBogHas, ee ¢(uzmueckuii cMpicia. HaxoxneHue ycKopeHus
JUTS TIpoliecca, 3aJlaHHoro (popmyioi u rpaduxom.

12. [lepBooOpa3nas u unrterpai. CoiicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

14. OnpeneneHHblil MHTErpajl, OCHOBHBIE CBOMCTBA U €r0 I'€OMETPUUYECKUI
cMmbicit. @opmyna Herorona—JleliOHuna.

15. [IpuMeHeHHE ONpENENeHHOr0 WHTEerpaja sl HAaXOXACHUS IUIOIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHble  TIOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHus.
[TepecTanoBkH.

17. 3ajaud Ha TMOJCYET YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemienue 3aau Ha nepeGop BapuaHTOB.

18. ®opmyna 6unoma HetoToHa. CBoiicTBa OMHOMHHAIBHBIX KO3()PHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. Co0pITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

21. [IpencraBneHue aHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKH)

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHAUKYIAPHOCTD NPSMON U IJIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

32. I'eomerpuueckue npeoOpa3oBaHus MPOCTPAHCTBA! CHMMETpUS
OTHOCHTEJIBHO IIJIOCKOCTH.

33. MHuororpanauku. Bepimnel, pedpa, rpaHu MHOTOTpaHHHUKA.

34. [Tpusma. Ilpsimas u HaknoHHas npu3Ma. [lpaBunbHas npusma.

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

36. IMupamupa. IlpaBunbHas nupamuga. Y cedeHHas nupamuja. Terpasap.

37. CummMmerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 upamuIe.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBHIBHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTasp,
JIOICKA’AP U UKOCADIP).

40. Hunuuap. OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCTh, OOpa3zyroIas,
pas3BepTKa.

41. OceBble ceUeHUS ITUINHAPA U CEUCHHS, MTapauIeIbHbIe OCHOBAHHUIO.

42. Konyc. Yceuennslii konyc. OcHOBaHHWe, BbICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

43.  VYceueHHoli KoHyc. OcHOBaHHe, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

44.  OceBble ceueHHs KOHYCa M CEUEHUs, MapajuleIbHbIe OCHOBAHUIO.

45. ap u chepa, ux ceueHus.

46.  KacarenbHas MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpansHas Gopmyia oobema.

48. Ob6vem  Tema. Dopmynsl  obObeMma Ky0a,  TPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

49, ®opmyiel 00beMa THPAMUIBI U KOHYCA.

50. ®opmysbl 00beMa 1mapa u miomaau chepsl.

51. @®opMyITbl TUIOIIAHN TOBEPXHOCTEN IIMIIMH/IPA U KOHYCA.
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52.

ITomoGue Tten. OTHOIIEHUs IUIOINAAEH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

53.
54,
55.
56.
57.
58.
59.
60.

[IpsimoyronbHast (qekapToBa) cUcTeEMa KOOpAUHAT B IPOCTPAHCTBE.
dopmyiia pacCTOSTHUSI MEXy IByMs TOYKaMH. Y paBHEHHE CepHl.
Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATHYECKUX H

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

. 3
Brrauciure: lim
x—2

HaiinuTe npon3BoaHYIO (yHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K  rpaduky QGyHKOIHA

Haiinure nponsponyio gynkmuu » = VA~ T3x+4

Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x>+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure nponsBoanyio pyHKimn Y =Ssin(x’ + 2)-cos(x —2)
Haiimute m0POMEKYTKH MOHOTOHHOCTH (YHKIIMA ¥ TOYKH
=x*+6x*+ox +8

Haiiqure Touku mepernba v MPOMEXYTKH BBIMYKIOCTH rpaduKa
rt-6x* + 4

Haiinute npoMEXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH

=x*-6x*+ox

Jokaxwure, uto pyHkuus F sBisercs mnepBooOpasHOW 1 (GYHKLIUU

MIPOMEXYTKE ( - 00 ; +00), eciu

a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpluncaure MHTErpai I (X* +4x+1)dx BelumciuTe MIOMANb

duTyphI, OrpanHueHHOi rpaduxoM GyHKIHH Y =3X’, IpAMBIME X =2,X=4 U

0OCBIO adcIce

13.Bprarcnure uHTErpain _[

2xdx
3+x?

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHOW rpapukoM (QyHKIUU
y =16—x* u ochro abeimce

15.Beruncaure miomans GUrypsl, orpaHuueHHON rpadukom QyHKIMHK
y=1—x* u ockro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopMHupoBaTh KOMaHIy H3 4 YEJIOBEK JUIsI YYacTHsl B MaTeMaTHYeCKOU
ommMmnuane?

2. BreraucanTs: A73+AE;2+A53
3
P—-A + é’—;
3. Haiitu 10
4. CKOJIBKO Pa3JIMYHBIX IECTH3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO Iudp
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IMUQPPHI B UUCTAX OBLIN PA3TUIHbI?
5. [udp ceiida odpasyercs u3 nByx uncen. [lepBoe, 1By3HauHOE YHCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unuciie MOTyT MOBTOPSTHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATh B TAKOM
ceiide?

6. Han psi uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmeTndeckoe, pazmax,
MOJIy B MEJIaHYy.

7. Ipu xaxux 3Hauenusx x cpeonee apupmemuuecxkoe paoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3Toil BBIOOPKH.

9. Omnpenensist cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSH, BBISICHSITH, CKOJIBKO CEMSTH

COPHBIX PacTEHUM COAEPKUTCS B Kak1oM u3 100 mpou3BOJIbHBIX 00pa30M BEIOPaHHBIX TAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTeHUI

Yuciio nakeToB

Haiitu cpeanee apudgmeTrueckoe 1 MOAy.
10. Tloacuurtanu oOveM mpoaaxk marasuHa B TedeHue 10 nueit (B Thic. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTHIecKoe, MOy U METHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiiqure mromane cedeHHs, MPOBEICHHOTO uepe3 ABe 0Opas3ylomue KOHYCa, yrol MexIy
kotopeiMu  paBeH () .Otpesok AD IepHEHIMKYISPeH K ILUIOCKOCTH PaBHOOEIPEHHOIO
tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrostane ot Toukm M 1m0 KakI0W M3 BEPIIMH IMPABHIBHOTO TPEYTrOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 mmockoctu ABC, eciiu AB=6 cwm.

3. B tpeyronsuuke ABC pano: ZC=Q()°, AC=6 cm, BC=8 cm, CM — menuana.

UYepes Bepmmny C mpoenena mpsimas CK, meprieHAaukynsipHas K IMIOCKOCTH TPEYroJbHUKA
ABC, mpuaem CK=12 cm. Haiiqute KM.
4. Yepesz cropony AB pomba ABCD mnposeaena minockocte ADM Tak, drto

nsyrpaussiii yron BADM pasen () . Haiigure cropony pomGa, eciu ¢BAD =45

paccrosHue oT Touku B no mnockoctu ADM pasho 43

5. Cymma mmomazied Tpex rpaHel mpsMOYrOoJIbHOIO MHapajuieNienuneaa, UMEKOIX
obmiyro BepiuHy, papHa 404 oum’, a ero pedpa MpoHoOpHUOHANBLHE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIBHOIO Mapajuienenunena paBHsl 8 cMm, 12 cm u 18 cwm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/a.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSAHUU 9 1M
OT 1eHTpa. Haiinure miomaab ceyeHusl.

8. B xonyce mnmuHa oOpa3yromiell paBHa 5, a paguyc OCHOBaHHS paBeH 4. Haiinure
00beM KOHYCA.

9. Haiitn xocuHyc yria mexay Bexropamu: @(2,—1,1) u b(4,—3,5)

1.3.2 Kpurepuu ouneHkn

banme! 3a
Kpurtepun ouieHKH pe3yJbTATOB BbINOJTHEHHS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0aa1 — 1 6amaa
- JIGMOHCTpUpYeT TJIyOOKOe, TIOJIHO€ 3HAaHWE W IOHHMAaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MIPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT IPaBUIIbHBIE BHIBOIBL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHHsS] OCHOBHOM CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepuall;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTb CYKICHHH,
NPUBOAUT BEPHBIE aPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- MpPaBUJIBHO, HO COBEplIas HE3HAUMUTENIbHbIE OLIMOKH, OTBEYAET Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJEp)KaHWE Yy4eOHOro MaTepuana, Ho 0,3
OOHApPY)KUBAIOTCSI  CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
POrPaMMHOTO MaTepHasa

- HETIOJTHO, HapyIllas MOCJIe/IOBATEIbHOCTD U3JIaracT MaTepHal;

- JIONyCKaeT OMIMOKM B OMPEACICHHH W HMCTOJKOBAaHHMHM OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKJICHHH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTBI, OTJCIIbHBIC BBIBOJBI HEIb3S
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIEHT WCIHBITHIBACT 3HAYMUTEIIbHBIC 3aTPYJHCHHs, OTBEYas Ha
COITYTCTBYIOIIUE BOIPOCHI.

- HE 3HAEeT 3HAYUTEJIILHOM YaCTU MPOrPAMMHOI0 MaTepHaia, JOMyCKAET 0
CYIIIECTBEHHBIC OIINOKU;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MTOHATHH

- HE MOXET IPUBECTU BEPHBIE APryMEHTHI, JCIACT HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA COIYTCTBYIOLIME BOIPOCHI.

UTOI'O 1
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop peleHus BEpHBIN, MPHUBEACHO BEpHOE 0OOCHOBAHHOE pEIICHHUE,

IIOJIY4YE€H BEPHBIN OTBET 15
XoJ1 pelleHns: BEPHBIH, HO JOIYIEHA 0/1HA OLIMOKA BEIYUCIUTEILHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTrMYECKM BEPHO, JOMYLIEHA BBIYMUCIUTENbHAS 05
olKMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienre, HeBEpHbINA OTBET WIM OTCYTCTBUE PEIICHUS 0
HUTOI'O 15
Ne KpuTtepuu onieHKH NPaKTHYECKOIo 3a/JaHUs 110 reoMeTpHH Banabl 3a
KPHUTEPHHU OLIEeHKH
1 | HaiizeH BepHBI crocol pernieHus;
IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBAHBI BCE KITFOUEBbIE MOMEHTHI BRIOPAHHOTO CIIOC00a pEeIICHUS;
BEPHO OTMEUYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEACTABICHHBIX B 1,5
yCIIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
IIPUBE/IEHA BEPHAsl [10CJIEI0BATEIbHOCTD BCEX 111ar0OB PEILICHNUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSX
KITFOYE€BBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU 1
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH
3ajlauy;
JIOTyIlIEHA OJ{HA Herpy0as BbIUMCIUTENbHAS OMIMOKA, HE BIUSIOLIME Ha
PaBUIBHOCTh JAJIbHEHIIIEro X0/1a peleHus
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHHSAX
KJIFOYEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
U UX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BIIUSIONINE Ha MPaBUILHOCTh X0J1a pEIICHUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXET OBbITh IOJY4€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIICHUS 0
MTOTI'O 1,5
1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
arrecTanuu

ATTecTanuu npoBOJUTCS B yaeOHOM KaOWHETE MaTeMaTHUKH.
1.5 Y4eOHOo-MeTOoaMuYeckoe M UHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

AJIsE NMMPOBECACHUA

1. Bammakos, M. M. Marematuka: yuebnuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru
2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
boromornog, I1.1. Camoiinenko.- M.: IOpaiit, 2019.- 401c.- (IIpodeccuonanbroe oOpazoBaHme)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u momn.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., mepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCIP. U JOI. —
Mocksa: WzmarensctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa m Havayma aHanu3a: ydyeOHOe mocoOMe UIsi CpPEeIHEro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garenscTBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOE
nocoowue sl cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3amgaun ¢ pemieHussMu B 2 4. Yacth 2 : yueOHOE
nocoowue I cpeaHero npodeccuoHanbHoro oopasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anareOpa W Hayaja MaTEMAaTUYECKOTO aHajau3a, TCOMETpHUS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropbes
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (PeaepanbHblil IEHTp HH(OPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas kosutekiust udpoBbIX 00pa3oBaTEIbHBIX
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