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1. OBJIACTh IPUMEHEHMUS PABOYEN ITPOT'PAMMBI

1.1

CopieprxaHue mporpaMMsbI 00111e00pa30BaTeIbHON JUCHUILTHHBI "MaTeMaTiKa" HalpaBJIeHO Ha JOCTIKEHHE PE3YJIbTaTOB e
u3yuyeHus B coorBercTBuu ¢ TpedboBanusMu GI'OC COO ¢ yuerom npodeccuonansroit HanpasiaenHoctu @I'OC CIIO.

2. MECTO JUCHUIIJIUHBI (MOJY.JI5I) B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI

Lukx (paszen) OIL: [co0.01

2.1

TpeGoBaHus K NpeABAPUTEILHON MOATOTOBKE 00y4alOLIerocsi:

2.2

JucuMnianHbl (MOYJIH) M NPAKTHKH, 1J151 KOTOPHIX OCBOEHHE JAHHOW AMCHUIIJIMHBI (MOAY.JI151) HEOOX0IUMO KAaK
npeaulecTByomee:

2.2.1

I/I3y‘IeHI/Ie OCHOB JICJIOIIPOU3BOACTBA

222

MHocTtpanHblit 361K (BTOPOI)

223

MHocTtpanHblit 361K B TPO(ECCHOHATIBHOM eI TETbHOCTH

224

HUcropus Poccun

225

Koopaunanus paboTsl city>k0 IpenpUaTHii Typu3Ma U TOCTENIPUUMCTBA

226

OCHOBBI TYypHU3Ma ¥ FOCTETIPUUMCTBA

227

Ocyl1ecTBiIEHHE PACYETOB C KIMEHTOM 33 NPEAO0CTaBICHHbIE YCIyTH TypU3Ma U TOCTEPUUMCTBA

228

CepBuCHas JeATEIBHOCTD B TYPU3ME U TOCTEIPUUMCTBE

229

CoburoieHre HOPM 3THKH JIETIOBOTO OOIIEHHS

2.2.10

YuebOHas npakTHKa

2211

DK3aMeH 10 MOYJITI0

2212

be3onacHOCTH XU3HEACATETHHOCTH

2213

T'eorpadus Typuzma

2.2.14

I/IH(bOpMaLII/IOHHO-KOMMyHI/IKaHI/IOHHI)Ie TEXHOJIOTUH B TYpHU3ME U TOCTCIPUUMCTBE

2.2.15

KpanuduxanoHHslil 3Kx3aMeH

22.16

Koopaunanus kauecTBa BbINOJHEHUS TYPAreHTCKUX YCIyT

2217

OcBoenue nipodeccunt paboyero, JOJKHOCTH CIyKaiiero (0JJHOM WM HECKOJIBKO) B COOTBETCTBHH C MepedHeM npodeccuit
pabounX, TODKHOCTEH CITYKAIINX, COOTBETCTBYIOIINX MPOGECCHOHAIBHO IeATeIbHOCTH BBIITYCKHUKOB

2.2.18

OcHOBBI ()HAHCOBOM I'PaMOTHOCTU

2.2.19

HpaBOBOC 1 JOKYMCHTAlIlMUOHHOC o0OecreueHNe B TYpHU3MC U TOCTCIPUHNMCTBE

2220

IIpenocraBnenne TypareHTCKUX yCIIyT

2221

IIpenocraBnenue TyponepaTopcKux yciayr

2.2.22

HpOI/I3BOI[CTB€HHa$[ IIpaKTUuKa

2.2.23

PexpealinoHHOE pecypcoBeICHIE

2.2.24

YuebOHas npakTHKa

2225

MeHeKMEHT B TypU3Me U FOCTENIPUUMCTBE

2226

Oprasu3zanys CONpoBOKICHUS TYPUCTOB U DKCKYPCAHTOB

2.2.27

OCHOBBI O€pexIIMBOrO IPOU3BOACTBA

2.2.28

Hpe)alI/IHI/IMaTeJ'H)CKaﬂ JACATCIIbHOCTD B C(bepe Typu3mMa U TOCTUHUYHOTO Ou3Heca

2.2.29

HpOI/I3BOI[CTB€HHa$[ IIpaKTUuKa

2230

Tlcuxonorus AeI0BOT0 OOMICHUS U KOH(DIMKTOIOTUS

2231

YyeOHast mpakTHKa

2.2.32

DK3aMeH 110 MO0

2.2.33

3amuTa AUIIOMHOIO NpoeKTa (paboTbl)

2234

Koopaunanus paGoTsl 10 peann3aiy 3aKa3a IKCKYPCHOHHBIX yCIyT

2235

Odopmierne 1 00paboTKa 3aKa30B KIIMEHTOB SKCKYPCHOHHBIX YCITyT

2236

TToaroToBka AUTIIOMHOTO MpoeKTa (PaboThI)

2.2.37

HOI[FOTOBKa K ICMOHCTPALMOHHOMY 3K3aMCHY

2.2.38

HpOBeZ[eHI/Ie JACMOHCTPAlMOHHOI'O 9K3aMEHa

2.2.39

IIpousBojcTBEHHAs TPAKTUKA

2240

MMPOU3BOJCTBEHHA ITPAKTUKA (ITPEAAUITIIOMHA )

2241

ComnpoBokKJeHHE TYPUCTOB P MPOXOXKICHUH MapuIpyTa (II0 BUAAM TypH3Ma)

2.2.42

YuebOHas npakTHKa




2.2.43|OK3aMeH 110 MOYJI0

2.2.44|OxoHOMUKA U OyXTaITEPCKUH yueT NpeIpUATHi TypU3Ma U TOCTUHUYHOIO Jea

3. IEJIM U 3AJJAYM JUCHMILIAHBI (MOAY.JISI) - TPEBOBAHUS K PE3YJILTATY OCBOEHMSI JUCLMITIUHBI
(MOJLYJIST)

Iliiannpyemble pe3yJibTaThl OCBOCHHUSI JUCHUIIIHHbI

3.1 O61me

B uacTu TpyI0BOro BOCIIUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HaHHE LIECHHOCTU MacTepCTBa, TPy JOI00HE;

- TOTOBHOCTb K aKTUBHOH AEATENBHOCTH TEXHOJIOTNYECKOM U COLIMAIBHON HAIPaBIEHHOCTH, CHOCOOHOCTh MHUIIMMPOBATh, INIAHUPOBATh U
CaMOCTOSITEIILHO BBIIIOJIHATH TAKYIO JICATEIBHOCTS;

- HHTEPEC K Pa3InyHbIM cdepam npodecCHOHATIBHOM e TeNbHOCTH,

OBJ1ajicHHe YHUBEPCAIbHBIMHU Y4COHBIMH I03HABATCIIbHBIMU JCHCTBUAMU:

a) 6a30BbIC JJOTHYECKUE ACHCTBUS:

- CaMOCTOATENILHO (hOPMYJIMPOBATh U aKTYaIM3UPOBATh NPOOIEMY, PACCMATPUBATh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIECTBEHHBIN NIPU3HAK WIIM OCHOBAHUS Ul CpaBHEHHMs, Kaccu(UKauuy 1 00001IeHns;

- OIIPENENIATD LIEJH AeATEIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPHUH MX JIOCTHIKCHHMS;

- BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHMS B PACCMATPUBACMbIX SBJICHUAX;

- BHOCHTb KOPPEKTHBBI B ICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLICHUBATH PUCKH HOCIICACTBHH JCATEILHOCTH;

- pa3BHBaTh KPEaTHBHOE MBIIIICHUE TIPU PEIICHHN KM3HEHHBIX IIPOOIeM

0) 6a30BBIC UCCIICIOBATEIILCKUE ACUCTBHS:

- BIIQJICTh HaBbIKAMH Y4€OHO-HCCIIEI0BATEIBCKOI U IPOSKTHON JeATEIbHOCTH, HABBIKAMHU Pa3peILeHUs pooOieMm;

- BBUSIBJIATH IIPUYHHHO-CIICICTBEHHBIC CBSA3H M aKTYaJIM3UPOBATH 3a/1a4y, BBIIBUTaTh PHIIOTE3Y €€ PELICHHUS, HAXOAUTh apI'yMEHTBI UL
JI0Ka3aTeNIbCTBA CBOMX yTBEPIXKJICHHMIA, 3a]1aBaTh IIapaMEeTPhbl U KPUTEPUH PELLICHHUS;

- QHAJIM3UPOBATD TOJYUCHHBIC B X0JI€ PELICHNUS 3a/]a4l PE3yJIbTaThbl, KPMTHUECKH OLIEHUBATD MX JIOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCIIOBHUSIX;

-- YMETb IEPEHOCUTD 3HaHWS B IO3HABATENILHYIO U IIPAKTHYECKYIO 00JACTH KU3HENCATEIbHOCTH;

- yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTel;

- BBIJIBUI'aTh HOBBIC HJICH, IIPEJIaraTh OPHUIHHAIBHBIC TIOXOBI M PELICHUS,

U CIIOCOOHOCTH MX UCIOJIL30BAHHKS B II03HABATEIIBHOM U COLMAIBHON IPaKTUKE

B o6nacTy HEHHOCTH HAyYHOTO NMO3HAHMS:

-c(hOpPMHPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOM MPAKTHKH,
OCHOBaHHOT'0 Ha JUAJIOTe KYJIBTYp, CIIOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B HOJIMKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHNE SA3bIKOBOM U YHTATENBCKON KyJIBTYPBI KaK CPEJICTBA B3aUMOACHCTBUS MEXY JIIOJbMH U IIO3HAHUS MUPa;

- OCO3HaHUE LICHHOCTU HAY4HOI IeATEeIbHOCTH, TOTOBHOCTb OCYIIECTBIATh IPOSKTHYIO M HCCIIEOBATENBCKYIO €S TEIbHOCTh HHIUBULY JIBHO
U B IpyIIe.

OBJ1ajicHHe YHUBEPCATbHBIMHU YICOHBIMH TI03HABATCIIbHBIMU JCHCTBUAMU:

B) paboTa ¢ nHpOpManuen:

- BJIQJICTh HABBIKAMH TIOJIy4CeHHsI HHQOPMALMK U3 HCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh IIOUCK, aHANH3,
CHCTEMATU3aLHI0 U HHTEPIPETALNIO HHPOPMALIMK Pa3INYHbIX BUIOB U (HOPM NPEACTABICHHUS;

- CO3/1aBaTh TEKCThI B PA3INUHBIX (HOPMATAX C YUETOM Ha3Ha4eHUS MHPOPMALIMH U LIENIEBOH ayIUTOPHH, BHIOMPast ONTUMAIbHYIO hopMy
NPEICTABICHNUS U BU3yJIU3ALUH;

- OLICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HH(OPMALMH, €€ COOTBETCTBHE IIPABOBBIM H MOPAJIbHO-3THYECKIM HOPMaM;

- UCIIOJIb30BATh CPEACTBA HH(POPMALIMOHHBIX 1 KOMMYHHKAI[MOHHBIX TEXHOJOTHI B PEUICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHU3allMOHHBIX 33/1a4 ¢ COOJIOACHUEM TPEOOBaHUIT )PrOHOMHKH, TEXHUKH O€30IIaCHOCTH, THIHEHBI, PECypCcOCOepeKeHHs, TPABOBBIX
ITHYECKHX HOPM, HOPM HH(OPMAIMOHHO# 6€30IacHOCTH;

- BIIQJICTh HABBIKAMH PAcIO3HABaHUS U 3aIUTh HHPOPMAIMK, TH)OPMALMOHHOW 6E3011aCHOCTH JIMYHOCTH

B o0nacty 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

-- ¢(hOPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUS, 3THYECKOTO [IOBEICHNS;

- CIIOCOOHOCTb OLIEHUBATh CUTYALUIO U IPUHUMATh OCO3HAHHbBIC PELICHNUS, OPHEHTHPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M LICHHOCTH;
- OCO3HAHME JIMYHOTO BKJIaJ[d B IOCTPOCHUE YCTOIYMBOTO OyIyLIero;

- OTBETCTBEHHOE OTHOLICHHE K CBOMM POJHUTEISAM U (WJIH) IPYTUM 4YJICHAM CEeMbH, CO3/IaHHIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS
LIEHHOCTEH CeMeiHO# )KU3HHU B COOTBETCTBUH C TPAAULUIMH HapoJoB Poccuu;

OBJajieHHe YHUBEPCATbHBIMH PErYJIITUBHBIMU JCHCTBUSMU:

a) caMOOpraHU3aIys:

- CAMOCTOSTEIILHO OCYIIECTBIISITh IO3HABATEIBHYO JICATEIbHOCTD, BBISIBIATH IIPOOJICMBI, CTaBUTh U HOPMYIIHPOBATH COOCTBEHHBIC 3a/[a4H B
00pa3oBaTEeIIbHOM AEATENBHOCTH U )KU3HEHHBIX CHTYaLHUAX;

- CAMOCTOSITEJILHO COCTABIIATH IUIAH PEIICHHS TPOOJIEMBI C Y4ETOM HMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOYTEHHIA;
- J1aBaTh OLICHKY HOBBIM CHUTYallUsM;

c1noco0cTBOBaTh (POPMHUPOBAHUIO U TIPOSIBICHUIO IIMPOKOH 3Py UMK B Pa3HbIX 001acTsAX 3HAHHUH, IIOCTOSIHHO MOBBIIATh CBOM
00pa3oBaTeIIbHBII 1 KYJIBTYPHBIH YPOBEHb;

6) CAaMOKOHTPOJIB!

HCIOJIb30BATh NPUEMBbI peIICKCHHU IS OLCHKU CHTYALlHH, BBIOOpa BEPHOTO PELICHHS;

- yMETh OLICHHBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIICHHS 110 HX CHIKCHUIO;

B) SMOLMOHAJIbHBIN MHTEIIEKT, IPEIoJaraomui copMHpPOBaHHOCTS:




BHYTpPEHHEH MOTHBALIUU, BKIIOYAIOUIEH CTpeMIIeHUE K JOCTHXKEHHUIO LIETH U YCIeXy, ONTUMU3M, HHULIIUATUBHOCTb, YMEHHE
JIEHCTBOBATb, UCXOJSl U3 CBOMX BO3MOYKHOCTEH;

- SMIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHMMATEH SMOIIMOHAIFHOE COCTOSHHUE APYTUX, YIUTHIBATE €T0 IIPH OCYIIECTBICHIH
KOMMYHHUKAIIIH, CTIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHHUIO;

- COIMATBHBIX HABBIKOB, BKIFOYAOIINX CIIOCOOHOCTH BEICTPAMBATh OTHOIICHHUS C APYTUMH JIFOABMH, 3a00THTHCS, IPOSBIISTH
HHTEPEC U pa3pemaTh KOHQIUKTHI

TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSITEIEHOCTH M CAMOOTIPE/ICICHHUIO;

-OBJIaJICHAE HABBIKAMH YI€OHO-MCCIEI0BATENbCKOM, TPOSKTHON U CONMAIEHON AEATEIFHOCTH;

OBnazieHre yHUBEPCaIbHBIMU KOMMYHUKATUBHBIMU AEHUCTBUSIMHU:

0) COBMECTHAs ICATCIILHOCTb:

- MIOHUMATh U UCIIOJIL30BATh IPCUMYIICCTBA KOMAaHIHON M WHAUBUAYAILHOU PaOOTHL;

- IPUHUMATD LIEJIM COBMECTHOM JAESTEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS MO €€ TOCTHXKEHHUIO: COCTABIISATh
IUTaH JICUCTBUIA, paCIpEACIATh POJIH C YIETOM MHCHHUH YYaCTHUKOB 00CYKAATh PE3yJIbTATEl COBMECTHOU pabOTHI;

- KOOPAMHUPOBATD U BBHITIOIHITH Pa0OTy B YCIOBUAX PEATHHOTO, BUPTYAIFHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,

- OCYIIECTBIATH IO3UTUBHOE CTPATETMIECKOE IIOBSICHUE B PA3IMYHBIX CHTYalUAX, IPOSIBIIATH TBOPUYECTBO M BOOOpaKEHHE,
OBITh MHUIIMATUBHBIM.

OBaieHre YHUBEPCATBHBIMH PETYIISTUBHBIMA ACHCTBUSIMHA:

T) IPUHSATHE ce0S M IPYTHX JTFOICH:

- MPUHUMATh MOTHUBBI U ApPTYMEHTHI APYTHUX JIIOJCH TPy aHATN3E Pe3yIbTaTOB IeSTCILHOCTH;

- IPU3HABATH CBOE MPABO U MPABO APYTHX JIFOJCH HA OIINOKHY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUH JPYTOT0 YeIOBEKa

B 00acTi 3cTETUYECKOTO BOCITUTAHUS:

- ACTETUYECKOC OTHOIICHUE K MUPY, BKIIFOUAst 3CTETUKY ObITa, HAYYHOTO M TEXHHYSCKOTO TBOPYCCTBA, CIIOPTa, TPyAa U
0OIIECTBCHHBIX OTHOIICHUH;

- CITOCOOHOCTH BOCIPUHUMATH PA3IUYHBIC BUJIBI HCKYCCTBA, TPATUIIMK U TBOPYECTBO CBOCTO U IPYTHX HAPOIOB, OIIYIIATh
SMOLMOHAIBEHOE BO3ACHCTBHE NCKYCCTBA,;

- yOXKIIEHHOCTh B 3HAYMMOCTH /ISl TUYHOCTH U OOIIECTBA OTEYSCTBEHHOT'O M MUPOBOTO NCKYCCTBA, STHHYECKUX KYJIbTYPHBIX
TPaIUIMA ¥ HAPOAHOTO TBOPIECTBA;

- TOTOBHOCTB K CAMOBBIPa)KEHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHE TPOSIBIIATH KAUeCTBA TBOPUECKOH JIMIHOCTH;
OBazieHre YHUBEPCATbHBIMA KOMMYHHKATHBHBIMA JICHCTBUSIMHA:

a) oOwIcHHE:

- OCYIIECTBIIATH KOMMYHHKAIIMU BO BCEX Chepax KHU3HH;

- pacmo3HaBaTh HEBepOAIbHBIC CPEICTBA OOIICHNUS, TOHMMATh 3HAYCHHUE COLUATBHBIX 3HAKOB, PACIIO3HABATH MPEIIOCHIIKU
KOH(JIMKTHBIX CUTYAIMi U CMATYaTh KOH(JIUKTEI,

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB

- 0CO3HaHKE 00YYAIOIIUMUCS POCCUICKON rPpa)KTaHCKOW UICHTHYHOCTH;

- [IeJICHATPaBJICHHOE PAa3BUTHE BHYTPEHHEN O3UIINH JIMYHOCTH HAa OCHOBE JyXOBHO-HPAaBCTBEHHBIX IICHHOCTEH HApPOJOB
Poccwuiickoit @enepalinu, HICTOPHYECKUX W HAITMOHATLHO-KYIBTYPHBIX TPAAUIINN, (POPMUPOBAHUE CUCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICTIOBBIX YCTAHOBOK, aHTHUKOPPYIIIHOHHOTO MHUPOBO33PEHHS, IPABOCO3HAHMS, YKOJIOTHUECKON KYIBTYPHI,
CIIOCOOHOCTH CTaBUTH SN M CTPOUTD )KU3HEHHBIE TIaHE],

B gactu rpax1aHCKOTO BOCTINTAHHSA:

- OCO3HAHHE CBOWX KOHCTHTYIIHMOHHBIX TIpaB M 00S3aHHOCTEH, yBa)KCHHE 3aKOHA U IPABOIOPSIKA;

- IPUHATHUE TPATUIIMOHHBIX HAIIMOHAIBHBIX, OOIICYCIIOBCUCCKUX T'YMAHUCTUYCCKUX U IEMOKPATHYCCKUX IICHHOCTEH;

- TOTOBHOCTB IIPOTHUBOCTOSTH UACOJIOTUHU SKCTPEMHU3Ma, HAITMOHATN3MA, KCEHO(DOOHH, TUCKPUMHUHAIIMH TI0 COI[HATIBHBIM,
PEMUTruO3HBIM, PACOBBIM, HALTMOHAJILHBIM MIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JICATCILHOCTh B HHTEPECAX TPAXKITAHCKOTO OOIIECTBA, YIaCTBOBATH B CAMOYIIPABJICHUY B
00111e00pa30BaTENEHON OPraHU3aAIMH U IETCKO-IOHOIIECKUX OPraHU3aIusiX;

- YMCHHUE B3aUMOJCUCTBOBATh C COIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIUSIMH U HA3HAYCHUEM;

- TOTOBHOCTH K TYMaHHUTapHOW 1 BOJIOHTEPCKON AEATEIBHOCTH;

MIATPUOTHIECKOTO BOCTIMTAHUS:

- ¢(hOPMUPOBAHHOCTD POCCHHCKOM IpakJaHCKON MICHTHIHOCTH, TATPHOTH3MA, YBAKCHHS K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH 1iepe]; PoamHoii, rop1ocTi 3a cBOM Kpaii, cBoro PonHy, CBOH S3BIK U KYJIBTYPY, IPOIIOE U HACTOSIIIEE
MHOTOHAITMOHAJIFHOTO Hapoaa Poccwm;

- LIGHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, HICTOPUYECKOMY U PUPOJIHOMY HACIEIUIO, TaMITHUKAM,
TpaauuusM HapoaoB Poccuu, noctukenusim Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYAE;

- uieliHas YOKICHHOCTh, TOTOBHOCTD K CITy)KEHHIO 1 3anmte OTevecTBa, OTBETCTBCHHOCTD 3a €ro CyAb0Y;

OCBOCHHBIC 00YYAIOIIMMUCS MEKIIPEAMETHBIC MOHITUSA U YHUBEPCATbHBIC YYCOHBIC ICHCTBUS (PETyIATHBHEIC,
MMO03HABATENbHBIC, KOMMYHHUKATUBHBIC);

- CITIOCOOHOCTH WX MCIIOJIb30BAHUS B TIO3HABATEIFHON M COMANBLHON MPAKTUKE, TOTOBHOCTH K CAMOCTOSATEIIEHOMY
IUTAaHUPOBAHMIO U OCYIIECTBIICHHUIO yUeOHOM A TEIHHOCTH, OPTaHU3aNH YIEOHOTO COTPYAHNYECTBA C TIe1arOT MIECKIMU
pabOTHUKAMH U CBEPCTHUKAMH, K YIACTHIO B IOCTPOCHIH MHINBUAYAIEHONW 00pa3oBaTeILHON TPACKTOPHH;

- OBJIAJICHNE HAaBBIKAMH yUeOHO-HCCIIEAOBATEILCKON, IPOSKTHON M COIMAIbHON NesTeTHbHOCTH




- HE IPUHMUMATb JeICTBUS, IPUHOCSILUE BPE OKPY KaIOLIeH cpee;

- YMETh IPOTHO3UPOBATH HEOIATOMPHUATHBIC KOJOTUYECKHE TIOCICACTBHS PEANPHUHUMAEMBIX JCHCTBUI, TPEIOTBPAIIATh UX;
- PacIIMPUTH OTBIT ACATESIHHOCTH IKOJIOTHUECKON HAIIPABICHHOCTH;

- pa3pabaTbIBaTh IJIaH PEIICHIS TPOOIEMBI C YIETOM aHaJIH3a HMEIOMNXCS MaTePHAbHBIX U HeMaTepHAIbHBIX PECYPCOB;

- OCYIIECTBIIATH IIeJICHANIPABICHHBIA MOUCK IEpPEeHOca CPEICTB M CIOCO0OB AeHCTBUS B IPO(eCcCHOHATBHYIO CPELy;

- YMETh IEpPEHOCUTD 3HAHHS B ITO3HABATENBHYIO U MPAKTHIECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

- IpeyIaraTh HOBBIE IPOEKTHI, OIICHUBATh WICH C TIO3UIIH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHIECKOH 3HAYNMOCTH;

- TaBaTh OIIEHKY HOBBIM CHUTYAaIlMsM, BHOCHTh KOPPEKTUBHI B ACATEIEHOCTE, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM.

3.2 lucuunjiuHapHbIe

-BJIaJICTh METOIAMH JI0OKA3aTeIbCTB, AITOPUTMAMH PELICHHS 331a4; YMeHUe (HOPMYIHPOBATH ONPEICSIICHUS, AaKCHOMBI i TEOPEMBI,
MIPUMEHSTH UX, IPOBOJUTH TOKA3aTENbHBIE PACCY)KICHHS B XO€ PEIICHUS 3a1a4;

- YMETb ONEPHPOBATH TOHATHSIMH: CTENICHb YKCIIA, TOrapudM YHCIIa; yMEHHE BBIMOIHATH BEIYHCICHHE 3HAYCHHH 1 IPeoOpa30BaHus
BBIPAXXEHHI CO CTETICHAMH U JIorapupMaMu, Ipeodpa3oBaHus APOOHO-PAIMOHATBHBIX BEIPAXKECHHI;

- YMETb ONEPHPOBATh MOHATHAMHE: PAllHOHANbHbBIC, HPPALIMOHATIBHBIC, TOKA3aTeIbHbIE, CTEIICHHBIC, IOTapu(hMUICCKUE,
TPUTOHOMETPUUECKUE YPAaBHEHMS H HEPABEHCTBA, NX CUCTEMBL;

- YMETb ONEPHPOBATh MOHATHAME: (HYHKIIHsI, HEPEePbIBHAS (QyHKIHS, TPOU3BOAHAS, TIEPBOOOPA3HAs, ONPEICICHHBIH HHTETPAl,
YMEHHE HaXOJUTh IPOU3BOIHBIE JIEMEHTApHbIX (QyHKIMH, HCTIONb3YS CHPaBOYHBIE MaTEpHAabl; HCCIEA0BAThH B IPOCTEHIINX CIIydasx
(YHKIIMY HAa MOHOTOHHOCTB, HAXOJIUTh HAHOOJIBIINE ¥ HAMMEHBIINE 3HAUCHUS (PYHKLUIA; CTPOUTH rpadiKi MHOTOUJICHOB C
UCTIONH30BAHUEM amiapaTta MaTeMaTHIeCcKOTo aHaIN3a; IPUMEHATh IPON3BOJHYIO P PELICHHUH 3a1a4 Ha JIBIDKCHHUE; PEIIaTh
MPaKTHKO-OPHEHTUPOBAHHBIC 33/1a41 HA HAHOOJBIINE U HAUMEHBIIHNE 3HAYCHHS, HA HAXOXKJICHUE MYTH, CKOPOCTH U YCKOPEHHS,

- YMETb OIIepHPOBATh MOHATHAMHE: PAallMOHANbHAS QYHKINS, TOKa3aTenbHas GYHKIHMS, CTeIIeHHast QYHKIHS, JorapupMHuIecKast
GbyHKIHMS, TPUTOHOMETpHYecKue QYHKIMU, 0OpaTHbIe PYHKIUH; YMEHUE CTPOUTH TPadUKH U3yUCHHBIX (YHKIUA, HCIONIB30BATh
rpaduKky mpy U3yYEHHH IIPOLECCOB U 3aBUCHUMOCTEH, IPY PELISHHH 3a1ad U3 APYTUX YIeOHBIX MPEAMETOB U 3a1a4 U3 pealbHON
JKH3HU; BBIPAXKAaTh HOPMYJIaMU 3aBUCMOCTH MEXTy BETHYHMHAMU;

- YMETb pelaTh TEKCTOBBIE 33/1a41 Pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, O U YacTH, HA BIDKCHUE, paboTy, CTOMMOCTh
TOBAPOB U YCIIyT, HAJOTH, 33]a4H 13 00JACTH YIPABICHUS JINYHBIMHA U CEMEHHBIMU (PUHAHCAMH); COCTABIIAThH BBIPAXKCHHS, YPaBHEHNS,
HEepaBeHCTBA M MX CHUCTEMBI 110 YCIOBHIO 33/1a4H, HCCIEAO0BATh IMOJYYEHHOE PEIICHNE U OLIEHUBATH IIPAaBAONOJ00HOCTh PE3YIbTATOB;
- YMETb OIIepHPOBATh MOHATHAMU: CpefHee apudMeTHIeCKoe, MeuaHa, HanbobIIee 1 HaMMEHbIIee 3HaYeHNs, pa3Max, TUCTIEPCHS,
CTaH/IapTHOE OTKJIOHEHUE YHCIOBOTO HA00Pa; yMEHUE U3BICKATh, HHTEPIPETHPOBATh HH(YOPMAIIHIO, MPEICTABICHHYIO B TAOIHIAX, HA
JarpaMmax, rpaukax, 0Tpaxkarollyto CBOHCTBA PeaJbHBIX IPOLIECCOB U SIBICHMUIT; IPEACTaBIATh HHGOPMALIMIO C TOMOIIBIO TaOIUII 1
JIMarpaMM; UCCIe0BaTh CTATUCTUYECKHUE TAHHBIC, B TOM YUCIIE C MPUMEHEHHEM IPadUueCcKUX METOIOB M JICKTPOHHBIX CPE/ICTB;

- YMETb OIIepHPOBATh MOHATHAMHE: CIIy4allHbIH OIBIT U CIy4aiiHOE COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIIATE
BEPOSITHOCTB C UCIIOJIb30BaHHEM IpadHUECKUX METOJIOB; MPUMEHSITH (OPMYJIBI CIIOKEHUS U YMHOXKCHHS BEPOSTHOCTEH,
KOMOHMHATOpHbIE (haKkThl ¥ HOPMYJIIBI IPH PEILICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH PEabHBIX COOBITHIT; 3HAKOMCTBO CO CITyYalHBIMH
BEJIMYMHAMH; YMEHUE MPUBOJUTH IPUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX M OOLICCTBEHHBIX SBICHUSIX;

- YMETb OIIepHPOBATh MOHATHAMH: TOUKA, IPSMasi, ITIOCKOCTh, TPOCTPAHCTBO, IBYTPAHHBIA YT oJI, CKPEIINBAIOLINECS IPSMBIC,
MapaieNIbHOCTh U MEPIEHIUKYIAPHOCTD MPSIMBIX U IUIOCKOCTEH, YTOJl MEXIY MPSIMBIMH, YTOJ MEXAY MPSIMOMN U MIIOCKOCTBIO, YrO
MEXY IUIOCKOCTSIMHU, PACCTOSIHIE OT TOUYKH IO IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMH, PACCTOSHNAE MEKAY IUIOCKOCTSIMHU; YMEHHE
HCIIONb30BATh MPH PEIICHUH 33724 N3y4YeHHbIe (PaKThl U TEOPEMbI INIAHUMETPUH; YMEHHE OLICHHUBATh Pa3Mepbl 00BEKTOB
OKPYKaIOIIEro MUpa;

- YMETb ONEPHPOBAThH MOHATHSAMI: MHOTOIPAaHHHK, CEYEeHUEe MHOTOIPAHHKKA, Ky0, MapaUienenume]], pu3Ma, mupamMmua, purypa u
MIOBEPXHOCTH BpaIlleH!s, LIIMHAP, KOHYC, map, cdepa, ceueHust Gurypsl BpaleHus, IIOCKOCTh, Kacaromascs chepsl, HUIHHAPA,
KOHYCa, IUTOIa][b HOBEPXHOCTH MUPaMHUJIBI, IPU3MBbI, KOHYCa, IIIIHHIPA, IUIOMaas chepbl, 00beM Kyda, IpsSMOYTOJIBLHOTO
napajuleNienunea, MMpaMuIbl, IPU3MBL, TUINHIPA, KOHYyCca, MIapa; yMEHHE H300pakaTh MHOTOTPAaHHUKH U TOBEPXHOCTH BpaIleHHUS,
UX CEYCHHS OT PYKH, C MOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U JICKTPOHHBIX CPEACTB; YMEHHE PACIIO3HABATH CAMMETPHIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IPABUIIbHBIC MHOTOTPAHHUKH;

YMETh ONEPUPOBATH MOHITUSIMU: BIXKCHUE B IPOCTPAHCTBE, NOAO0OHBIC (DUTYPhI B MPOCTPAHCTBE; UCIOIH30BATh OTHOILICHUE
IUIOIA/ICH TIOBEPXHOCTEH 1 00BEMOB MOIOOHBIX (DUTYp MPH PELICHUH 3a/1a4;

- YMETb BBIYUCISITH TEOMETPUICCKHIE BETMYHHBI (IJIMHA, YTOJI, IUIOIIAab, 00bEM, IIOIIAAb TOBEPXHOCTH), HCIIOJB3Ys H3yUCHHBIS
(OpMYJIBI U METO/IBI;

- YMETb ONEPHPOBATh MOHATHAMHE: IPSMOYTOJIbHASI CHCTEMa KOOPAWHAT, KOOPIAMHATHI TOUKH, BEKTOP, KOOPIHMHATHI BEKTOPA,
CKaJISIPHOE ITPOM3BEACHHE, YTOJ MEKAY BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEAECHHE BEKTOpA Ha YHCIIO; HAXOAUTD C TOMOIIBIO
M3yYECHHBIX (GOPMYIT KOOPANHATHI CEPEANHBI OTPE3Ka, PACCTOSIHUE MEKIY ABYMS TOUKAMH;

-yMeTb BBIOMPATh MOIXOSIINN U3yYSHHBIH METO VISl pEILICHUsI 3a1a4H, PACIIO3HaBaTh MaTeMaTHYecKue (haKThl 1 MaTeMaTHIECKHe
MOJICIIH B IPUPOTHBIX M OOLICCTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHHE IIPUBOIUTH IPUMEPBI MATEMATUIECKUX OTKPBITHI
pOCCHICKOI ¥ MUPOBOI MareMaTUIeCKOW HaAyKH

- YMETb OIIepHPOBATh MOHATHAMHE: PallOHANbHAs QYHKINS, TOKa3aTenbHast GYHKIMS, CTelIeHHast QYHKIHS, JorapuhMHuIecKast
GbyHKIMS, TPUTOHOMETpHYecKue QYHKIMU, 0OpaTHbIe PYHKIUH; YMEHUE CTPOUTH TPadUKH U3yUCHHBIX (YHKIHUI, HCIONIB30BATh
rpaduKky py U3yYeHHH MIPOLECCOB U 3aBUCHUMOCTEH, PY PELISHHUH 3a1a4 U3 APYTUX YIeOHBIX MPEAMETOB U 3a1a4 U3 pealbHON
JKHM3HU; BBIPAXKAaTh HOPMyJIaMU 3aBUCMOCTH MEXTy BETHYHMHAMU;

- YMETb OIIEpHPOBATh MOHATHAMH: TOXKIECTBO, TOXKIECTBEHHOE IIpeo0pa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHHUH 1
HEPaBEHCTB, PABHOCHIILHOCTh YPaBHEHHH, HEPABEHCTB M CHCTEM, PallMOHAIbHbIC, UPPAIIMOHANIBHBIC, TOKAa3aTeIbHbIC, CTCIICHHBIC,
norapuMU4ecKre, TPUrOHOMETPUUYECKUE YPaBHEHNS, HEPAaBEHCTBA U CHCTEMBI; YMETh PELIaTh yPaBHEHNUS, HEPABEHCTBA U CHCTEMBI C
MOMOUIBIO Pa3INYHbBIX MPUEMOB; PELIaTh YPAaBHEHNUS, HEPABEHCTBA M CUCTEMBI C ITApaMeTPOM; IPUMEHSTh YPaBHEHHS,




HEpaBEHCTBA, UX CUCTEMBI JJIS pEllIeHUs MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JIacTel HAyKH U peallbHOW JKU3HU;

- YMeTb CBOOOJTHO OTIEPHUPOBATH MOHATUSIMU: IBIDKCHHUE, TapaJUIeTIbHBIN IEPEHOC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE,
IIOBOPOT, IpeoOpa3zoBanue 1o go0us, Nogo0HbIe GUTyphl; YMETh PACIO3HABATh PaBHBIC U OJOOHbIE (PUTYPHI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; YMETh UCIIOJIb30BaTh TE€OMETPUIECKIE OTHOILCHNUS, HAXOAUTH T€OMETPHIECKHE BETMYNHEI (IJIMHA, YTOJ,
IUIOILA/Ab, 00bEM) IIPU PEeIIeHUH 33134 U3 APYTHX Y4eOHBIX IPEAMETOB U U3 PEabHON )KU3HU

- YMETb OIIepHPOBATh MOHATHAMHE: PAllOHANBHBIE, HPPalliOHAIbHBIE, IOKA3aTeNbHbIE, CTEIEHHbIE, IOTapu(hMHUIECKHUE,
TPUTOHOMETPUYECKUE YPaBHEHUS M HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIIepHPOBATh MOHATHAMI: MHOTOT'PaHHUK, CEYeHIEe MHOTOIPaHHHKa, Ky0, Mapajuienenume, mpu3Ma, mupamuaia, urypa u
MMOBEPXHOCTh BpallleHHs, IIMIMHIP, KOHYC, map, chepa, cedeHus: purypsl BpaleHus, II0CKOCTb, Kacatouasics cdepsl, LIUINHApPa,
KOHYca, IUTOIalb HOBEPXHOCTH MMPAMHUIBL, IPU3MBI, KOHYCa, IMIMHIAPA, IUTOMaas chepsl, 00beM Kyba, IpsSMOYTOJIbHOTO
napajiesienuIe1a, IMpaMuabl, IPU3MBIL, IIUIMH/PA, KOHYCa, 1apa; yMEeHHe n300pakaTb MHOTOIPAaHHUKH U IOBEPXHOCTH BPALICHUS,
WX CEYEHHS OT PYKH, C TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U QJIEKTPOHHBIX CPEACTB; YMETh PACIIO3HABaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMETh PAaCIO3HABATh NPAaBUIIbHbIE MHOTOTPaHHHKH;

- YMETb OIIepHPOBATh MOHATHAMHE: IPSIMOYTOJIbHASI CHCTEMa KOOPANHAT, KOOPANHATHE TOUKH, BEKTOP, KOOPIHHATEI BEKTOPA,
CKaJIIPHOE MPOU3BE/ICHUE, YTOJ MEX/y BEKTOPaMHU, CyMMa BEKTOPOB, IPOU3BE/ICHIE BEKTOPA HA YUCIIO; HAXOUTD C IOMOILBIO
N3y4YEeHHBIX (GOPMYI KOOPANHATHI CEPEANHEI OTPE3Ka, PACCTOSIHUE MEXIY AByMS TOUKaMU

- YMETh ONEpUPOBATh NOHATHAMU: CIy4alHbIH ONBIT U CIIy4aiiHOE COOBITHE, BEPOSITHOCTh CIIy4aifHOIO COOBITHS; YMETh BEIYUCIIATD
BEPOSTHOCTB C HCIIOIBb30BaHMEM IpadMUECKUX METOIOB; IPUMEHATE (OPMYJIBI CIIOKECHHUS M YMHOXKEHHS BEPOSTHOCTEH,
KOMOHMHATOpHbIE (aKkThl ¥ HOPMYJIBI IPH PEILICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH PEabHBIX COOBITHIT; 3HAKOMCTBO CO CITyYalHBIMH
BEJIMYMHAMU; YMEHHUE NIPUBOAUTH IIPUMEPHI NPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOHBIX M OOLIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJTHO OTMEPHUPOBATH MOHATUSMU: CTETIEHb C LIEJIBIM ITOKa3aTeIeM, KOPEeHb HaTypalbHOH CTENeHH, CTENCHb C
palMOHAaIbHBIM MIOKA3aTeNIeM, CTEIEeHb C JeHCTBUTENbHBIM (BELIECTBEHHBIM) IIOKa3aTelNeM, JIoTapu(dM Yuciia, CHHYC, KOCHHYC U
TAHT'eHC ITPOU3BOJIHOTO YHCIIa;

- YMETh CBOOOIHO ONEPUPOBATH MOHATUAMMU: rpaduk GyHKIIMH, 0OpaTHAs QYHKIM, KOMIO3UIMS GYHKLUI, THHEeiiHas GyHKIuS,
KBaJpaTHUHasl QYHKIUS, CTENeHHass QYHKINS ¢ IeIbIM IoKa3aTesleM, TPUroHoMeTpruieckrue GpyHKIum, oOpaTHbie
TpUroOHOMEeTpUYecKue (GpyHKIMHU, TOKa3aTeabHas U Jorapugmuueckas GyHKIUHN; yMETh CTPOUTH rpadKy (hyHKIHH, BBITIOIHATH
npeoOpa3oBaHus rpagKoB GYyHKINI;

- YMETh MCIOJIb30BaTh rpaduKu QYHKIMH JJ1s M3Y4YEeHUS MIPOLECCOB M 3aBUCUMOCTEH NPU PELICHUH 3a]1a4 U3 IPYTuX yueOHBIX
IIPEAMETOB U U3 peabHON KU3HH; BRIPAKATh (POPMYIIaMH 3aBUCHMOCTH MEXIY BEITHYHHAMHY;

- cBOOOJTHO OIEpUPOBATh NOHATHAMU: YETHOCTD (DYHKLUH, HEPUOJUYHOCTD (PYHKIIMU, OTPAHUYEHHOCTH (PyHKIIMH, MOHOTOHHOCTb
GbyHKIMY, SKCTpeMyM (QyHKIMH, HAaHOObIIee U HaUMEHblIee 3Ha4eHHs (DYHKIIMU Ha TPOMEXKYTKE; YMETh IIPOBOAUTH UCCIIECIOBAHNE
GbyHKIWH,

- YMETb UCIOIb30BaTh CBOUCTBA M TpaduKH GYHKIMH Ul peIIeHUs] ypaBHEHHH, HEPaBEeHCTB M 33/1a4 C apaMeTpaMu; n300pakaTh Ha
KOOP/IMHATHOM INIOCKOCTH MHOYKECTBA PEILICHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM

- YMETb OIIepHPOBATh MOHATHAMU: CpefiHee apudMeTHIeCKoe, MeaHa, HanOobIIee 1 HAUMEHbIIIee 3HaYeHHs, pa3Max, TUCTIEPCHS,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOro HAO0pa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh HHHOPMALIUIO, IPEACTABICHHYIO B TA0JIUIIAX, HA
JrarpaMmax, rpaukax, OTpaXkarollyto CBOHCTBA PeaJbHBIX IIPOLIECCOB U SBJICHUIT; IPEACTaBIATh HH(YOPMALIMIO ¢ TOMOIIBIO Ta0JIUII 1
JMarpaMm; UCCIeZI0BaTh CTATUCTUYECKHE IaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpapuyecKuX METOI0B U 3JIEKTPOHHBIX CPE/CTB;

- YMETb OIIEpHPOBATh MOHATHAMH: TOUKA, IPSMasi, ITIOCKOCTh, TPOCTPAHCTBO, IBYTPAHHBIA YT OJI, CKPEIINBAIOLINECS IPSMBIE,
MapajyIesIbHOCTh U MEPIEHANKYJISIPHOCTD NPSAMBIX U INIOCKOCTEH, YTOJl MEX/Ty MPSIMBIMHU, YTOJI MEX/1Y MPSIMOI U TIIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMHU, PACCTOSIHIE OT TOUYKH J0 IUIOCKOCTH, PACCTOSHHUE MEXIY MPSIMBIMH, PACCTOSHIAE MEKAY IUIOCKOCTSIMU;

- YMETh HCIIOJIb30BaTh MPH PELICHUH 3a/]1a4 U3yUYeHHbIE (haKThl U TEOPEMBbI IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPYKAIOIIEro MUpa

- YMETh pelIaTh TEKCTOBBIC 33/1a4M PA3HBIX TUIOB (B TOM YHCIIE Ha MPOLCHTHI, IOJIHM U YaCTH, Ha JIBWKEHUE, padoTy, CTOMMOCTb
TOBApOB U YCIIyT, HAJIOTH, 3aJa4H U3 00JaCTH YIPaBICHUS INYHBIMHA U CEMEHHBIMU (PUHAHCAMU); COCTABIIATEH BEIPAXKEHHS, yPaBHEHNS,
HEpaBEHCTBA M UX CUCTEMBI 110 YCJIOBHIO 33J[a4H, UCCIIEI0BATh MOIyYEHHOE PEIICHHE U OLIEHUBATh NPaBIONOA00HOCTh PE3yJIbTaTOB;
- *yMeTh ONepupoBaTh NOHATHSAMH: ONpeeIeHIe, akCHOMa, TeOpeMa, CIeICTBIE, CBONCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIBLHEIE HOPMYINPOBKH; YMETh (OPMYIHPOBATE 0OpPATHOE M MPOTHUBOIIOJIOKHOE YTBEP)KACHHE, IPUBOIUTE IIPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BaTh METO]] MaTEMaTHUECKON MHYKLIMH; IPOBOJUTH J0KA3aTeJIbHbIE PACCYKICHUS NP PELICHUH 3a/1a4,
OLIEHMBATH JIOTHYECKYIO IPAaBUIBHOCTD PACCY’KACHHH;

- *yMeTb cBOOOHO ONEpUPOBATH MOHATUAMHU: [TOCIE0BATEILHOCTD, apu(MeTHIECKast IPOrPecchs, FeOMETPUUECKasi Iporpeccus,
0OecKOHEeUHO yOBIBaIOIIasi FeOMETPHUYECKasi IPOTPECccusl; yMETh 3a1aBaTh II0CIEJ0BATENFHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYPPEHTHBIX GOPMYII;

- *yMeTb BEIOMPATH MOIXOSIIINN METO TSl PEIeHHUS 3aa4l; TOHUMaHUe 3HAYMMOCTH MaTeMaTHKI B U3yYSHUH IPUPOIHBIX U
0OLIECTBEHHBIX MPOLECCOB U SIBJICHUI; yMETh PAacIO3HABATh IPOSIBICHUE 3aKOHOB MAaTEMaTHKH B UCKYCCTBE, YMETh IIPUBOIUTH
MIPUMEPHI MAaTEMATHUECKUX OTKPBITHI POCCUICKON M MUPOBOM MaTeMaTH4YeCKON HayKH

- YMETh ONEPUPOBATh NOHATUAMU: QyHKINS, HENpepbIBHAS (QyHKIMS, TPOU3BOIHAS, IEPBOOOPA3HAas, ONIPEIeICHHBIH HHTETpajl; yMETh
HaXOIWUTh IPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIHUH, HCIONB3Ys CIIPABOYHbIE MAaTePHAIbL;, HCCIEA0BATh B IPOCTEHIINX CIydasix
(YHKUIMY Ha MOHOTOHHOCTb, HAXOJIUTh HAaOOJIbIINE U HAMMEHbIINE 3HaueHHs! (PYHKIHN; CTPOUTH IPadMKH MHOTOUJICHOB C
UCTIONH30BAHUEM amiapaTta MaTeMaTHIeCKOTO aHaIn3a; IPUMEHATh IPONU3BOJHYIO P PELICHHUH 3a1a4 Ha JIBIDKCHHUE; PEIIaTh
MIPaKTUKO-OPUEHTUPOBAHHBIE 3314 Ha HAaUOOJIbIINE U HAMMEHbBIIIUE 3HAYCHUS, HA HAX0XKICHHE ITyTH, CKODOCTH U YCKOPEHNS;

- YMETb OIIepHPOBATh MOHATHAMHU: ABW)KEHHE B IPOCTPAHCTBE, MOJOOHBIE (GUTYPHI B IPOCTPAHCTBE; UCIONB30BAThH OTHOLIEHHE
IUIOINA/ACH ITOBEPXHOCTEH U 00bEMOB MOJOOHBIX (DUTYp MPH PELISHUH 3a/1a4;

- YMETb BBIYUCIIATH T€OMETPUIECKHE BETMIMHBI (IJIMHA, YTOJI, IUIOIAab, 00beM, IJIOIAAb TIOBEPXHOCTH), HCIIOJIB3Ys H3yUCHHBIS
(opMyJIbI U METO/IBL.




OK 01.: Bpi0upaTh c10co0bl pelieHus! 32124 NPo¢ecCHOHANBLHOM AesiTeIbHOCTH IPUMEHUTEIbHO K Pa3/IMYHbIM KOHTEKCTAM;

OK 02.: Ucnoab30BaTh COBpeMeHHbIE CpPeIcTBA MOMCKA, AaHAIN3a U HHTepnpeTanuu nHopManuu 1 MHGOPMAIHOHHBIE
TEeXHOJIOTHH /ISl BBITIOJTHEHHUS 32/1a4 NPO(ecCHOHAIbHOI 1esiTeJILHOCTH;

OK 03.: Ili1annpoBaTh M peain30BbIBATH COOCTBEHHOE NMPO(deccHOHAIbHOE U JTUYHOCTHOE Pa3BUTHE, PeINPHHIMATEIbCKYIO
AesITeJIbHOCTD B MpodecCHOHATBHOII cepe, HCIOJIb30BATHL 3HAHUS 110 IPABOBOIi M GUHAHCOBON I'PAMOTHOCTH B PA3JIHYHBIX
JKM3HEHHBIX CHTYaLMsAX;

OK 04.: DdpdexTHBHO B3anMOACHCTBOBATL U PA00TATh B KOJLIEKTHBE H KOMaH/Ie;

OK 05.: OcymecTBJIATh YCTHYIO H MHCbMEHHYI0 KOMMYHHKALMIO HA rocy1apcTBeHHOM si3bike Poccuiickoii @enepanun ¢
Y4eTOM 0COO0EHHOCTeli COHATBHOIO U KYJIbTYPHOT0 KOHTEKCTa;

OK 06.: HpOﬂBJ’lﬂTb IrpakKIaHCKO-NNATPUOTHYECCKYI0 MO3UIIMI0, J€EMOHCTPUPOBATH OCO3HAHHOC INOBEACHUE HA OCHOBE
TPAITUIUOHHBIX pOCCHﬁCKHX AYXOBHO-HPABCTBCHHBIX ue}mocTeﬁ, B TOM YHCJIC C YY4€TOM rapMOHH3AIIUHA MEKHAITHOHAJIbHBIX
MEKPEJIUTH03HbIX OTHOMEHﬂﬁ, NPUMEHATH CTAHAAPTHI AHTUKOPPYNIHUOHHOTO IMOBEACHUS

OK 07.: CopeiicTBOBaTh COXpaHEHHUI0 OKPY:KaIOLIeil cpeabl, pecypcocdepeskeHn 10, IPUMEHSITh 3HAHUA 00 U3MEeHeHUH
KJIMMAaTa, IPUHIMIBI 6epPeKINBOro MPON3BOACTBA, 3P (PeKTHBHO AeiiCTBOBATH B YPe3BbIYAMHBIX CUTYALIMAX;

4. CTPYKTYPA U COJIEP’)KAHME JUCIUIIIMHBI (MOYJIsT)

Kon HaumenoBanue pasaenoB u Tem /Buj | Cemectp / | HacoB | Komneren- |/luteparypa u| Unrte | Ilpumeuyanue
3aHATHA 3aHaTHs/ Kypc 191071 3J1. pecypcbl | paKT.

Paznen 1. IloBTOpeHue kypca
MaTeMaTHKH OCHOBHOM IIKOJIbI

1.1 Lenu u 3aaun MaTeMaTUKU TIpU 1
OCBOCHHUH CIICIHaIbLHOCTH. Uncna u
BeIuKciieHus. /Tema/

1.2 ba3oBble 3HaHUS U yMEHHUS O 1 2 OK 01. OK JIL.1J11.2
MaTeMaTHKe B IPOPECCHOHAILHON U B 02. OK 03. | JI1.3J12.1J13.1
TIOBCETHEBHOM JiesATeNbHOCTH. JleiicTBHS OK04.0K | 31223354
HaJl TIOJIOKUTETHHBIMU 1 05. 0K 06. | D536 27 38

OTpHULATEIBHBIMU YUCIAMH, C
OOBIKHOBCHHBIMH M JCCITHYHBIMH
npoOsimu. JIeficTBHsI CO CTETICHSIMU,
(hOpMyIIBI COKPAIIEHHOTO YMHOKEHHUSL.

/J1ex/

1.3 BrinonHenue neiicTBus Haj 1 2 OK 05. JIL.1J11.2
YHUCIIAMU,CTEIICHSIMU, IPUMEHEHHE JI1.3J12.1J13.1
(hopMyI1 COKpAILIEHHOTO YMHOXKEHHS. 010203354
Mp/ 3536 27 28

1.4 [IpoueHTHBIE BBIYUCICHUS. Y PABHEHUS U 1
HepaBeHcTBa. /Tema/

1.5 IIpocThie MPOIEHTHI, pa3HbIE CIIOCOOBI 1 2 OK 01. OK JIT.1JI1.2
HX BbIUMCIICHUS. JIMHEHHBIE, 02. OK 03. | JI1.3J12.1J13.1
KBaJJpaTHbIC, IPOOHO-TMHEHHbIE OK04.0K | 31223354

ypaBHEHHUs U HepaBeHcTBa. /JIex/ 05. 0K 06. | D526 07 28




1.6 Pemenue ypapHeHuil u HepaseHcTs /I1p/ OK 01. OK J1.1J11.2
02. OK 03. | JI1.3J12.1J13.1
OK 04. 0K | 512233 54
05. 0K 06. | 3536 37 28

1.7 [IponieHTHBIE BHIYMCIICHHS B
npodeccuoHaNbHBIX 3a1auax /Tema/

1.8 [IpocTeie 1 ClI0’KHBIE TPOLIEHTHI. OK 01. OK JIT.1J11.2
[IpotieHTHBIC BEIYUCIICHUS B 02. OK 03. | JI1.3J12.1J13.1
npodeccnoHanbHbIX 3a1auax /TIp/ OK 04.OK | D192 33 54

05. 0K 06. | 35326 37 28

1.9 Permrenue 3anau. BxonHoit kontposs /Tema/

1.10 Brrancnenus u mpeoOpazoBaHusl. OK 01. OK JIT.1J11.2
VYpaBHeHus n HepaBeHCTBA. [ eomeTpust Ha 02. OK 03. | JI1.3J12.1J13.1
riockocTH /JIex/ OK 04. 0K | 512233 54

05. 0K 06. | 3536 37 28

1.11 Konrponbnas padota /I1p/ OK 01. OK JI1.1J11.2

02. OK 03. | JI1.3J12.1J13.1
OK 04. 0K | 512233 54
05. 0K 06. | 3536 37 28

Pazgen 2. IIpaMble U NJIOCKOCTH B

npocrpancTBe. KoopauHaThl U BeKTOPHI

B IIPOCTPaHCTBE

2.1 OCHOBHBIE TOHSATHS CTEPEOMETPHHU.

Pacmonoxenne npsMbIX U TIOCKOCTEN

/Tema/

2.2 [Ipenmer crepeomerpun. OCHOBHEBIE OK 01. OK JIT.1J11.2
NOHATHSA (TOYKA, IPsAMas, IIOCKOCTH, 03. OK 04. | JI1.3J12.1J13.1
rpocTpancTBO). OCHOBHBIE aKCHOMBI OK 05.0K | D1 32233 54
crepeomeTpur. /JIex/ 07. 2536 37 28

23 [MapamiensHOCTh MPSIMBIX, IPSIMOW U
IUTOCKOCTH, TIoCcKocTeit /Tema/

2.4 [TapannensHble IpsSIMast ¥ TUIOCKOCTb. OK 01. OK JIT.1J11.2
Onpenenenue. [Tpuznak. CoiicTa. /JIex/ 03. OK 04. | JI1.3J12.1J13.1

OK 05. OK | D1 22 323 54
07. 05036 37 28

2.5 [TapannensHbie iockoctu. Onpenenexue. OK 01. OK JIT.1J11.2
[Tpusnak. Ceoticta.Terpasap u ero 03. OK 04. | JI1.3J12.1J13.1
anemeHTsl. [lapannenenunen u ero OK05.0K | 21223354
aneMeHThl. CBOWCTBA MTPOTHBOIOIOKHBIX 07. D556 97 38
rpaHeil 1 quaroHayeil mapasienenumesa.

/J1ex/
2.6 IMoctpoenue ocHOBHBIX ceueHuit /IIp/ OK 01. OK J1.1J11.2
03. 0K 04. | JI1.3J12.1J13.1
OK 05.0K | 512233 54
07. D536 37 28

2.7 [lepneHauKyIIpHOCTD NPAMBIX, IPSIMON 1
IJTIOCKOCTH, TTocKocTeit /Tema/

2.8 [lepnenaukynsapHbIe IPSIMEIE. OK 01. OK JIT.1J11.2
[apannenbHble npsiMbIE, 03. OK 04. | JI1.3J12.1J13.1
MEePICHIUKYIApHBIE K TuIocKocTh. [Ipn3nak OK05.0K | 21223354
MEPICHIUKYIISPHOCTH MIPSIMOM 1 07. D556 37 38
wiockocTH /JIex/

2.9 [lepnenaukynsap u HakIoHHAsA. Teopema o

Tpex nepneHaukyspax /Tema/




2.10 [lepnenaukymnsap u HakinoHHad. Teopema o OK 01. OK JIT.1 JI1.2
Tpex MepPHeHINKYIIsIpax. YToI MEXITy 03. OK 04. | JI1.3J12.1J13.1
MIPSIMOM U IJIOCKOCTBIO. OK 05.0K | 512233 54
VYT0a MeXIy IIOCKOCTSMH. 07. 2536 97 28
[eprieH UKy ISIPHBIE TTIOCKOCTH.

Paccrostaus B mpocTpaHncTBe
/J1ex/
2.11 Pemenune metpuueckux 3amad /I1p/ OK 01. OK JI1.1J11.2
03. OK 04. | JI1.3J12.1J13.1
OK 05. 0K | 512233 54
07. 050306 37 28

2.12 KoopanHatel 1 BEKTOpPbI B IPOCTPAHCTBE
/Tema/

2.13 JlexapTOBBI KOOPAUHATHI B IPOCTPAHCTBE. OK 01. OK JIL.1J11.2
BexTopsr B mpocTpancTse. Crioxxenne u 03. OK 04. | JI1.3J12.1J13.1
BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA OK 05.0K | 512233 54
Ha yncio. CkansipHOe MpOu3BeICHNE 07. 2536 97 28
BeKTOpoB. /JIex/

2.14 [pocreiimue 3amaun B koopauHatax /IIp/ OK 01. OK JI1.1J11.2

03. OK 04. | JI1.3J12.1J13.1
OK 05.OK | 512233 54
07. 05036 37 28

2.15 [IpsiMBIE ¥ IIIOCKOCTH B IPAKTUYIECKUX
3agayax /Tema/

2.16 B3aumHOe pacnoyiosxeHue NpsiMbIX B OK 01. OK JIL.1J11.2
npoctpanctse. [lapamiensHOCTE psMoit 1 03. OK 04. | JI1.3J12.1J13.1
IUIOCKOCTH, MapauIeTbHOCTh TUIOCKOCTEH, OK 05.0K | D122 033 54
MEPIEHIUKYIIPHOCTD TUIOCKOCTEH. 07. 2536 97 28
PacnonoxeHue npsMbIX U INIOCKOCTEH B
OKpy’KaromieM Mupe (pupoe,
apXUTEKType, TeXHUKe). Pemenne
MPaKTUKO-OPUCHTUPOBAHHBIX 3a1au /T1p/

2.17 Pemenue 3anau. IIpsimble U mmockocTy,

KOOPJHMHATHI M BEKTOPHI B IPOCTPAHCTBE
/Tema/

2.18 Pacmonosxenue npsIMBIX U IIIOCKOCTEH B OK 05. JIT.1JI1.2
npocTpancTee. [leprneHIuKyaspHOCTh U JI1.3J12.1J13.1
MapauIeIbHOCTh NPSMBIX U TUIOCKOCTEH. 213233 24
JlexapTOBbI KOOPAWHATHI B IPOCTPAHCTBE. 2506 27 38
BexTopsr B mpocTpancTse. ClioxkeHne u
BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha yucio. Koopaunats! BekTopa /JIek/

2.19 Brinmonuenue neiicTBuii HaJ BEKTOpaMu OK 01. OK JIT.1JI1.2
Mp/ 03. OK 04. | JI1.3J12.1J13.1

OK 05. 0K | 512233 54
07. 05036 37 28
2.20 Konrponbnas padota /TIp/ OK 01. OK JI1.1J11.2
03. OK 04. | JI1.3J12.1J13.1
OK 05.OK | 512233 54
07. 05036 37 28
Pa3gen 3. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckune GyHKIMU
3.1 Tpuronomerpuueckue GyHKIUU

MIPOU3BOJILHOTO yTJIa, uncia /Tema/




32 Panuannas mepa yrna. [loBopoT Touku 4 OK 01. OK JIT.1 JI1.2
BOKPYT Haudana koopauHat. Onpenenenue 02. OK 03. | JI1.3J12.1J13.1
CUHYCa, KOCHHYCa, TAHI€HCa ¥ KOTaHI'eHCa. OK 04. OK | ©1 2233 54
3HaKu cuHyca, KOCUHYCa, TAHT€HCA U 05. 2536 97 28
KOTaHI'eHCa M0 YeTBEPTSM. 3aBUCUMOCTh
MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM H
KOTaHTeHCOM OJIHOTO U TOTO JXe yria /JIek/

33 OCHOBHBIE TPUTOHOMETPUYECKHE
ToxkzaecTsa /Tema/

34 TpuronomeTprudeckre TOXIECTBA. 2 OK 01. OK JIT.1JI1.2
[Ipeo6pa3oBaHus MPOCTEHIITIX 02. OK 03. | JI1.3J12.1J13.1
TPUTOHOMETPHUECKUX BhIpakeHuil. CHHYyC, OK04.0K | 31223354
KOCHHYC, TAHT€HC W KOTAHT€HC YTJIOB O U - 05. 2536 97 28
a /JIex/

3.5 [IpeoOpazoBanus MpOCTEHIINX 2 OK 01. OK JIT.1JI1.2
TPUrOHOMETpUUECKUX BblpaxkeHuil. /IIp/ 02. OK 03. | JI1.3J12.1J13.1

OK 04.OK | 313233 54
05. 05036 37 28

3.6 TpuroHomerpuueckue GyHKINH, UX
cBoiicTBa u rpaduxu /Tema/

3.7 O0acTh OpeieNeHust U MHOXKECTBO 2 OK 01. OK JIT.1 JI1.2
3HAYCHUI TPUTOHOMETPUYECKUX (QYHKIIHI. 02. OK 03. | JI1.3J12.1J13.1
UETHOCTH, HEUETHOCTD, IEPUOAUIHOCTH OK 04. 0K | D122 323 D4
TpuroHoMerpuieckux ¢yHkuuii. CpoiicTa 05. 2536 97 28
u rpaduku GyHKIMH y = cos X, y =sin X, y
=tg X, y = ctg x. C>karue u pacTspkeHue
rpaduKOB TPUTOHOMETPUICCKUX ()YHKIIUH.

/J1ex/
3.8 MOCTPOCHUE TPaPUKOB 2 OK 01. OK JIT.1 JI1.2
TpuroHomerpuieckux ¢yHkuuit. /TIp/ 02. OK 03. | JI1.3J12.1J13.1
OK 04.OK | 313233 54
05. 05036 37 28
3.9 [TonroroBka k 3x3ameny /Cp/ 7 OK 01. OK JIL.1J11.2
02. OK 03. | JI1.3J12.1J13.1
OK 04.OK | 313233 54
05.0K 06. | 3536 37 28
OK 07.
3.10  |/Ox3amen/ 12 OKO0l.OK | JIl.1J11.2
02. OK 03. | JI1.3J12.1J13.1
OK 04.OK | 313233 54
05.0K 06. | 3536 37 28
OK 07.

3.11 OO6paTHble TPUTOHOMETPHUYECKHE (QYHKIIUU
/Tema/

3.12 OO0paTHbIe TPUTOHOMETPHUYECKHE 2 OK 01. OK JIT.1JI1.2
¢byskuun. Mx cBoiicTBa u rpaduku. 02. OK 03. | JI1.3J12.1J13.1
IMoctpoenue rpadukoB 0OpaTHBIX OK 04.0K | ©1 3233 54
TpUrOHOMeTpuuecKkuX GyHkuuil. /Jlex/ 05. 0556 97 08

3.13 IMoctpoenue rpadukoB 0OpaTHBIX 3 OK 05. JI1.1J11.2
TpuroHoMmeTpuueckux ¢yHkuuit. /Cp/ JI1.3J12.1J13.1

31323354
05036 37 28

3.14 TpuroHoMeTpuueckue ypaBHEHHS U
HepaBeHcTBa /Tema/

3.15 VYpaBHEHHE COS X = a. YpaBHEHUE Sin X = a. 1 OKO0l.OK | JI1.1JI1.2
VpaBHeHue tg x = a, ctgx =a. /Jlex/ 02. OK 03. | JI1.3J12.1J13.1

OK 04.OK | 313233 54
05. 3536 237 28




3.16 Pemenne TpuroHoMeTpUYECKNX YpaBHEHUH OK 01. OK JI1.1J11.2
OCHOBHBIX THIIOB: IPOCTEHIINE 02. OK 03. | JI1.3J12.1J13.1
TPUTOHOMETPUYECKUE YPaBHEHNS, OK 04.0OK | 512233 54
CBOJISIIUECS K KBAJPATHBIM., pelIaeMbIe 05. D536 37 28
pa3noKeHHeM Ha MHOXKUTEIH,

OJHOPOHEIE.

IIpocTeiimune TpUroHOMeTpUIEeCKue
HepaBeHCTBa

Mp/

3.17 Pemenne nmpocreimmx OK 05. JIT.1J11.2

TPUTOHOMETPUYECKUX HepaBeHCTB. /Cp/ JI1.3J12.1J13.1
D152 33 54
D536 37 28
3.18 Pemenue 3anau. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue pyHkuuu /Tema/

3.19 TIpeoOpa3oBaHre TPUTOHOMETPUIESCKHAX OK 01. OK JIT.1J11.2

BhIpakeHud. /Jlex/ 02. OK 03. | JI1.3J12.1J13.1
OK 04. 0K | 512233 54
0s. D536 37 28

3.20 Pemenne TpuroHOMETpUYECKNX YpaBHEHUH OK 01. OK JI1.1J11.2
Y HEpaBEHCTB, B TOM UYHCIIE C 02. OK 03. | JI1.3J12.1J13.1
UCIIOJIb30BaHUEM CBOMCTB (pyHxkuuii /I1p/ OK 04. OK | D1 22 323 54

0s. D536 37 28

3.21 TToaroroBka Kk KOHTPOJIBHOU paboTe MO OK 05. JIT.1J11.2
Teme "TpUroHomerpudeckue QyHkun" JI1.3J12.1J13.1
/Cp/ 2105233 54

D536 37 28

3.22 KouTponbhas padora /TIp/ OK 01. OK JI.1J11.2

02. OK 03. | JI1.3J12.1J13.1

OK 04. OK | D1 22 33 54

0s. D536 37 28
Paznen 4. IIponzBoaHas u
neppoodpasHasi QyHKIMH

4.1 Tlonstue npousBogHO. DopMyJIIbl U
npasuna aud depentmpoBanus /Tema/

4.2 IIpupamenne aprymenra. [Ipupamienue OK 01. OK JI1.1 JI1.2
(hyHkunu. 3aga4ym, IPUBOASALINE K TOHATHIO 03. OK 04. | JI1.3J12.1J13.1
npon3BogHON. Onpeaenenne mpon3BOJHOH. OK 06. 0K | 21223354
ANTOpPUTM OTBICKAHUS TIPOU3BOTHOM. 07. D536 37 28
Dopmyinel auddepenumposanus. [Ipapuna
muddepenuuponanus /Jex/

43 Brraucnenue npou3BoIHBIX (QYHKITHHA C OK 01. OK JIT.1J11.2
MOMOIIbIO TAOJHIIBI U TIPABHIT 03. OK 04. | JI1.3J12.1J13.1
mupdepennuposanus. /Ilp/ OK 06. OK | D1 22 323 B4

07. D536 37 28

4.4 TTonsiTHE 0 HETIPEPBIBHOCTH (DYHKITHH.

Metox unrepsainos /Tema/

4.5 ITonsrue HenpepbIBHOM QyHKIIHN. OK 01. OK JI1.1 JI1.2
CgoiictBa HenpepbIBHON QyHKIMH. CBs3b 03. OK 04. | JI1.3J12.1J13.1
MEX/1y HETPEPHIBHOCTHIO U OK 06.0K | 21223354
muddepeHInpyeMocTbio QYHKIUH B TOUKE. 07. 25056 37 38

AJITOPHUTM pelIeHNs] HEPABEHCTB METOI0M
uHTepBaos /Jlex/




4.6 Omnpenenenre HempepPHIBHOCTA (QYHKITUU OK 01. OK JIT.1 JI1.2

TUTIOB TOYeK pa3psiBa. /TIp/ 03. OK 04. | JI1.3J12.1J13.1
OK 06. OK | ©1 22 33 54
07. D536 37 28

4.7 T'eomerpuueckuii 1 GU3NIECKUNA CMBICIT
pou3BOAHO# /Tema/

4.8 T'eomeTrpuueckuii CMBICHT TPOU3BOTHON OK 01. OK JIT.1JI1.2
(hyHKUMYU — yriaoBoi koaddunuent 03. OK 06. | JI1.3J12.1J13.1
KacaTesbHOI K rpaduKy QYHKIHH B TOUKE. OK 07. 0105233 54
YpaBHeHHE KacaTeNnbHOH K rpaduKy D556 937 38
(GyHKIMH. AJITOPUTM COCTaBICHUS
YpaBHEHHS KacaTelIbHOU K rpaduky
¢dynkunn y=f(x). /Jlex/

4.9 Pemenne reomMmerprueckux u GU3HIECKUX OK 01. OK JIT.1 JI1.2
3a/1a4 C MOMOIILIO TIPOU3BOAHOM (DYHKHUU. 03. OK 04. | JI1.3J12.1J13.1
/Cp/ OK 06. OK | ©1 22 33 54

07. D536 37 28

4.10 MonoToHHOCTH hyHKIMHU. ToUkH
skcTpemymMa /Tema/

4.11 Bospacranue u yosiBanue GyHkiuy, OK 01. OK JIL.1J11.2
COOTBETCTBHE BO3PACTAHUS U YOBIBAHHS 03. OK 04. | JI1.3J12.1J13.1
(GyHKIMU 3HaKy OPOU3BOJHOM. 3asauu Ha OK 06. OK | 313233 54
MaKCUMyM U MUHUMYM. AJITOPUTM 07. D556 37 38
uccienoBanust QYHKIMU ¥ IOCTPOCHUS ee
rpaduka ¢ IOMOIIbIO IPOU3BOIHOM. /JIex/

4.12 TTocTpoenue rpaduka GyHKIUU C OK 01. OK JIT.1 JI1.2
MOMOIIbIO POU3BOIHOM. /Cp/ 03. OK 04. | JI1.3J12.1J13.1

OK 06. OK | ©1 22 33 54
07. 2536 37 28

4.13 HccnenoBanne QyHKIUHA U IOCTpOEHHE
rpapukoB /Tema/

4.14 HccnenoBanne QyHKIMA HA MOHOTOHHOCTD OK 01. OK JIT.1JI1.2
u nocrpoenue rpaguxos /JIex/ 03. OK 04. | JI1.3J12.1J13.1

OK 06. OK | 313233 54
07. 05036 37 28

4.15 TToctpoenue rpadukoB GyHKIHIA € OK 01. OK JI1.1J11.2
TIOMOIIBIO UX UCCIEIOBAHNS Ha 03. OK 04. | JI1.3J12.1J13.1
MOHOTOHHOCTS. /Cp/ OK 06. OK | B1 32 33 54

07. 05036 37 28

4.16 Haubosnbiee 1 HauMeHbIlIee 3HAYCHUS
¢ynkuuu /Tema/

4.17 Haxoxnenne HanOoIbIIETO U OK 01. OK JIT.1JI1.2
HaUMEHBIIEro 3Ha4YeHUH GYHKIUH, 03. OK 04. | JI1.3J12.1J13.1
MOCTPOCHUE TPA(UKOB C HCIIOIB30BAHUEM OK 06.0K | 31223354
anrmapara MaTeMaTH4eckoro aHanusa /Jlex/ 07. 25056 37 38

4.18 Haxoxnenne HanOoIIbIero u OK 01. OK JI1.1J11.2
HaMMEHBIIEro 3HaYeHus1 GYHKIUH Ha 03. OK 04. | JI1.3J12.1J13.1
otpeske. /Cp/ OK 06. OK | B1 32 33 54

07. 05036 37 28

4.19 Haxoxxnenne ontrumanbHOTO pe3ybTara ¢
TTOMOILBIO TIPOU3BOAHON B MPAKTHYECKUX
3agaqax /Tema/

4.20 Haumensiee n Hanbospliee 3HaYeHIE OK 01. OK JI1.1J11.2
¢dynkuu /p/ 03. OK 04. | JI1.3J12.1J13.1

OK 06. OK | 313233 54
07. 05036 37 28




4.21

[lepBooOpaznas dyunkuuu. [IpaBuia
HaXO0XJCHUs nepBooOpasHbix /Tema/

4.22 O3HaKOMJICHHE C IOHATHEM HHTETpaja u OK 01. OK JIT.1J11.2
nepBooOpazHoi it GyHKuun y=f(x). 03. OK 04. | JI1.3J12.1J13.1
Perienue 3agau Ha CBsI3b IEPBOOOPA3HOI U OK 06. 0K | 21223354
€ TIPOU3BO/IHOM, BEIYHUCIICHHE 07. D5 D26 D7 B8
MepBOOOPA3HOMN /JIsl JAHHOW (YHKIIHH.

Tabnuna GopMyn uisi HAXOXKACHUS
nepBooOpasHeIX. V3ydenue npasuna
BBIYMCIIEHUS IepBO0Opa3Hol /JIex/

4.23 Brrancnenne HeonpeieHHBIX HHTETPATIOB. OK 01. OK JIT.1J11.2

/Cp/ 03. OK 04. | JI1.3J12.1J13.1
OK 06. OK | D1 22 33 54
07. 2536 37 28

4.24 [Inomanp KpUBOTWHEIHON Tpareuu.
®opmyna Hetotona — Jleitbuuna /Tema/

4.25 3aaum, IPUBOAIINE K TTIOHITHIO OK 01. OK JI1.1 J11.2
ONPEEIIEHHOTO UHTETPpaIa — O 03. OK 04. | JI1.3J12.1J13.1
BBIYUCIICHUH TIOLIA I KPUBOJIHHEHHOMN OK 06. OK | D192 33 B4
tpanernuu. [lonsarue onpenenéHuoro 07. 2536 37 28
uHTerpana. I'eomeTpuuecKkuii u
(bU3NUECKUIl CMBICI OIIPEENICHHOTO
nnterpana. ®opmymna Hetorona —

JleitOHuna.

Pemenne 3a1a4 Ha IpIMEHEHUE UHTETpasa
JUTA BBIYMCIICHUS. (DU3UUECKUX BEJIIMYUH U
Iomaaen

/J1ex/

4.26 Pemenwne 3amau. [IponsBognas n
nepBooOpasHas GyHkuun. /Tema/

4.27 DopmyJibl U MpaBUiia OK 01. OK JIT.1J11.2
nuddepenunpoBanus. Mccnenopanue 03. OK 04. | JI1.3J12.1J13.1
GbYyHKUIUMI ¢ TOMOUIBIO TPOU3BOTHOM. OK 06. OK | D192 33 B4
HawuGounpiiee u HauMeHblIee 3HAYESHHS 07. 95026 37 38
GbyHKIIY.

Berruuncnenue neprooOpasHoii.
[Tpumenenune nepBooOpaszHO
/JTex/

4.28 [TonroroBka K KOHTPOJILHOM paboTe 1o OK 01. OK JI1.1J11.2
teme "TIpousBosHas U nepBoOOpa3Has 03. OK 04. | JI1.3J12.1J13.1
¢bynxuuu" /Cp/ OK 06. OK | D1 22 323 B4

07. 05036 37 28

4.29 Konrponbnas padota /Ip/ OK 01. OK JI1.1J11.2

03. OK 04. | JI1.3J12.1J13.1
OK 06. OK | D1 22 323 B4
07. D536 37 28
Pasnes 5. MHOTOIpaHHUKH H TeJIa
BpalleHust

5.1 [Tpusma, napannenenunes, Ky, mupaMuaa
u ux ceyenus /Tema/

5.2 [Tpusma (HakiIOHHAs, IPsIMast, IPaBUIIbHAS ) OK 01. OK JI1.1J11.2
u e€ snemenTsl. [lapamnenenumer. 04. OK 06. | JI1.3J12.1J13.1
CBoiicTBa IPSIMOYTOJILHOTO OK 07. 215233 54
napamnenenunena. Ky6. [MTupamuna u eé D536 37 28
anemeHThl. [IpaBunbHas nupamuna /Jlex/

53 [Tpusma (HakiIOHHAs, IPsIMast, IPaBUIIbHAS ) OK 01. OK JI1.1J11.2
u e€ snemenTtsl. [lapamnenenumer. 04. OK 06. | JI1.3J12.1J13.1
CBoiicTBa IPSAMOYTOJILHOTO OK 07. 215233 54
napamnenenunena. Ky6. [MTupamuna u eé D536 37 28

aneMeHThl. IIpaBunbHas nupamuna /Cp/




54

IIpaBusibHBIC MHOTOTPAHHUKH B KU3HH
/Tema/

5.5 [Inomaap MOBEpXHOCTH MHOTOTPaHHUKOB. OK 01. OK JIT.1JI1.2
[Ipocreiinme koMOUHATTUN 04. OK 06. | JI1.3J12.1J13.1
MHOTOTPaHHHUKOB. Brruncienne 3nmeMeHToB OK 07. 213233 24
MIPOCTPaHCTBEHHBIX Guryp (péopa, 2506 27 38
JaroHany, yriel). [IpaBunbHble
MHOTrorpaHHuxH /JIex/

5.6 Brruncnenue anemMeHTOB OK 01. OK JI1.1J11.2
IIPOCTPaHCTBEHHBIX Guryp (péopa, 04. OK 06. | JI1.3J12.1J13.1
JMaroHanu, yrisi). /Cp/ OK 07. 015233 54

05036 37 28

5.7 Hunuuap, KoHyc, map U ux ceuenus /Tema/

5.8 Hunuunp, konyc, chepa u map. OCHOBHbIC OK 01. OK JIT.1JI1.2
CBOWCTBA MPSAMOI0 KPYroBOTO LIWJIMHIPA, 04. OK 06. | JI1.3J12.1J13.1
MIPSIMOTO KPYTOBOTO KOHYyca. M300pakeHue OK 07. 213233 24
TEJI BPaLIeHHUs Ha TUIOCKOCTH. 2536 97 28
[Ipencrasienue 06 yceu€HHOM KOHYCE.

CeueHus KoHyca (TMapasuiesibHOe
OCHOBAHUIO M IIPOXOJIAIIEE Yuepes
BEpIINHY), CEUCHHS [IMINHIPA
(mapasuiesIbHO U MEPIEHANKYIISIPHO OCH),
ceyeHusX mapa. Pa3Béprka muimHapa u
xonyca /IIp/
5.9 Tena Bpamenus. Pemenue 3anayq. /Cp/ OK 01. OK JIL.1J11.2
04. OK 06. | JI1.3J12.1J13.1
OK 07. 0103023354
3536 07 28

5.10 OO0beMbl U TIIOIIA/IN TIOBEPXHOCTEH Tel
/Tema/

5.11 O0BEM MPSIMOYTOJILHOTO OK 01. OK JIT.1JI1.2
napaenenumena. O6beM Ky6a. O6bembl 04. OK 06. | JI1.3J12.1J13.1
MPSIMO# MPU3MBI U HHHApa. OO0BEMbI OK 07. 213233 24
nupaMusl U Konyca. O0beM mapa /JIex/ 05036 37 28

5.12 Beruncnienre 00beMOB MHOTOTPAHHUKOB H OK 01. OK JIT.1JI1.2
tei Bpauenus. /Cp/ 04. OK 06. | JI1.3J12.1J13.1

OK 07. 31323354
05036 37 28

5.13 [Tpumepsl cummeTpuit B mpodeccun /Tema/

5.14 ITouatue o cuMMETpUH B IPOCTPAHCTBE OK 01. OK JIT.1 JI1.2
(ueHTpasibHas, OceBasi, 3epKalibHast). 04. OK 06. | JI1.3J12.1J13.1
O60011eHne npeCcTaBIeHuH 0 OK 07. 010203354
MPAaBUIIBHBIX MHOTOTPAaHHUKAX (TETpasp, 2536 97 28
Ky0, OKTa’1p, A0AEKadIp, HKOCAIP).

[Tpumepsl cummeTpuii B mpodeccun
/Cp/

5.15 Pemenwne 3amau. MHOrOrpaHHUKH U Tena
Bpauenus /Tema/

5.16 OOBEeMBI | IJIONIAIU TOBEPXHOCTH OK 01. OK JIT.1 JI1.2
MHOTOTPaHHUKOB U Ten BpateHus /Cp/ 04. OK 06. | JI1.3J12.1J13.1

OK 07. 0103023354
3536 07 28
5.17 Konrponbnas padota /IIp/ OK 01. OK JIL.1J11.2
04. OK 06. | JI1.3J12.1J13.1
OK 07. 010323354

05056 37 B8




Paznen 6. Ctenenn n kopHu. CTeneHHas,
Nnoka3artejibHasi U Jorapupmudeckast
¢bynknun

6.1 CrenenHas QyHKIMA, €€ CBOHCTBA.
IIpeoOpa3zoBaHue BhIpaKEHHUI C KOPHIMH N
-o#i crenenu /Tema/

6.2 IlonsiTie KOpHS n-o#f cTeneHu U3 OK 01. OK JIT.1J11.2
JIecTBUTENIBHOTO yncia. OyHKimu 02. OK 03. | JI1.3J12.1J13.1
y=\ (n&X) WX CBOWCTBA H rPadUKH. OK 05.0K | 31 9253 54
CBoiicTBa KOpPHS N-0ii CTETICHH. 07. D556 37 38
IIpeoOpazoBanne HpparOHATbHBIX

6.3 IIpeoOpa3oBaHme UPPALTMOHATBHBIX OK 01. OK JIT.1J11.2
BbIpaxxeHui /Cp/ 02. OK 03. | JI1.3J12.1J13.1

OK 05.0K | 51222324
07. D536 37 28

6.4 CBoiicTBa CTENEHU C PallMOHAIBHBIM U
JEeHCTBUTEIBHBIM MOKa3aTesiMu  /Tema/

6.5 IlonsiTHe cTeneHu ¢ panroHaATEHBIM OK 01. OK JIT.1J11.2
noka3areneM. CreneHHble QYHKINH, UX 02. OK 03. | JI1.3J12.1J13.1
cBoiicTBa u rpaduku /Jlex/ OK 05.0K | 31 9253 54

07. D536 37 28

6.6 TToctpoeHue rpadukoB CTEMEHHBIX OK 01. OK JIT.1J11.2

¢bynkuuit. /Cp/ 02. OK 03. | JI1.3J12.1J13.1
OK 05.0K | 51222324
07. D536 37 28

6.7 Pemenne nppanuonanbHBIX YpaBHEHUN
/Tema/

6.8 PaBHOCHIIBHOCTD UpPALIMOHATIBHBIX OK 01. OK JIT.1J11.2
ypaBHeHuid. Metoabl ux pemenus /T1p/ 02. OK 03. | JI1.3J12.1J13.1

OK 05.0K | D1 2223 54
07. 2536 37 28
6.9 PaBHOCHIIBHOCTD UpPALIMOHATIBHBIX OK 01. OK JIT.1J11.2
ypaBHeHui. Metoabl ux pemenns /Cp/ 02. OK 03. | JI1.3J12.1J13.1
OK 05.0K | D1 2223 54
07. D536 37 28
6.10 Tloxa3zarenbHast QyHKIM, €€ CBOMCTBA.
[TokazaTenbHbIe ypaBHEHHS 1 HEPABEHCTBA
/Tema/

6.11 CrereHs ¢ MPOU3BOIBHBIM OK 01. OK JIT.1J11.2
JICCTBUTEIbHBIM MOKA3aTENIEM. 02. OK 03. | JI1.3J12.1J13.1
Onpenenenue noxka3areiabHON QyHKINU U OK 05.0K | 3132253 54
€e CBOWCTBA. 3HAKOMCTBO C IIPUMEHEHHEM 07. D536 37 28
nokasaTtenbHoi GyHkuuu. /Jlex/

6.12 Pemenne nmokazarenbHbIX ypaBHEHUN OK 01. OK JI1.1J11.2
METOJIOM YPaBHHUBAHHS MTOKa3aTeNeH, 02. OK 03. | JI1.3J12.1J13.1
METOJIOM BBEJICHHS HOBO IEPEMEHHOI, OK 05.0K | 3132253 54
(hyHKIIMOHANBHO-TPAPHUECKIM METOZOM. 07. 25056 37 38
Pemenne nokasaTenbHbIX HepaBeHCTB /Cp/

6.13 Jlorapudm uncna. CoiicTa norapuMoB
/Tema/

6.14 Jlorapudm uncna. CoiicTBa jgorapudmos. OK 01. OK JI1.1J11.2
Onepanus norapupmuposanus /Jlex/ 02. OK 03. | JI1.3J12.1J13.1

OK 05.0K | D1 2223 54
07. D536 37 28




6.15 Jlorapudm uncna. CoiicTBa jsorapudmos. OK 01. OK JIL.1J11.2
Onepanus norapupmuposanus /Cp/ 02. OK 03. | JI1.3J12.1J13.1
OK 05. OK | D1 22323 54
07. 3536 237 28
6.16 Jlorapudmuueckas GyHKIU, €€ CBOMCTBA.
Jlorapudmuyeckue ypaBHEHUS,
HepaBeHcTBa /Tema/

6.17 Jlorapudmuueckas GyHKIUS U ee CBOWCTBA. OK 01. OK JIL.1J11.2
TTonsTue norapuMU4ecKOro ypaBHEHHUSI. 02. OK 03. | JI1.3J12.1J13.1
Onepanus noreHuuposanus. /Jlex/ OK 05. OK | D1 2233 54

07. 3536 237 28

6.18 Tpu OCHOBHBIX METOJA PEIICHUS OK 01. OK JIL.1J11.2
JorapuMUYEeCKUX ypaBHCHHUI: 02. OK 03. | JI1.3J12.1J13.1
(hyHKUIMOHANBHO-TpaQUYECKHA, METOJ OK 05.0K | 512233 54
MMOTEHLMPOBAHUS, METO/ BBEICHUSI HOBOI 07. 2536 97 28
niepeMeHHoi. Jlorapupmuueckue
HepaBeHcTBa /I1p/

6.19 Jlorapudmel B pupoe u Texuuke /Tema/

6.20 IIpumeHnenue norapudma. OK 01. OK JIT.1JI1.2
Jlorapudmuueckas cnimpains B npupoze. Ee 02. OK 03. | JI1.3J12.1J13.1
MareMaTuyeckue cBoictaa /I1p/ OK 05.0K | 519233 54

07. 05036 37 28

6.21 IIpumenenue norapudma. OK 01. OK JIL.1J11.2
Jlorapudmuyeckas cnimpainb B npupoze. Ee 02. OK 03. | JI1.3J12.1J13.1
Maremaruueckue cBoicraa /Cp/ OK 05. OK | D1 2233 54

07. 05036 37 28

6.22 Pemenue 3agau. CreneHHasi,

HOKa3aTesbHas 1 JJorapudmMuyaeckas
¢dynkiuu /Tema/

6.23 CrerneHHasi, moKa3arelbHas 1 OK 01. OK JI1.1 J11.2
norapudmuueckas ¢pyHkuun. Perenue 02. OK 03. | JI1.3J12.1J13.1
ypasaenuit /Cp/ OK 05. 0K | 512233 54

07. 05036 37 28

6.24 Kontponsnas padora /IIp/ OK 01. OK JIT.1 JI1.2

02. OK 03. [ JI1.3J12.1J13.1
OK 05. OK | D1 2233 54
07. 3536 237 28

Paznen 7. DnemMeHTHI TEOPUHU

BePOSITHOCTEH U MaTeMaTHYeCKOH

CTATHCTHKHU

7.1 CoObITHE, BEPOSTHOCTD COOBITHSI.

CnoxeHue 1 YMHOXEHHE BEePOATHOCTEH

/Tema/

7.2 CoBMeCTHBIE U HECOBMECTHBIE COOBITHSI. OK 02. OK JI1.1J11.2
TeopeMbl 0 BEpOSITHOCTH CyMMBI COOBITHH. 03. OK 05. | JI1.3J12.1J13.1
VcaoBHas BEpOATHOCTE. 3aBUCUMBIE U 213233 24
He3aBUCHMBIE COObITHA. Teopembl 0 2506 27 38
BEPOSITHOCTHU MPOU3BEICHUS coObITHH /JIex/

7.3 Beruncnenue BepositTHocTed coObITHit. /Cp/ OK 02. OK JI1.1J11.2

03. OK 05. | JI1.3J12.1J13.1
0103023354
3536 237 28
7.4 BeposiTHOCTE B TIpodeccHOHaATBHBIX

3agauax /Tema/




7.5 OTHOCHUTEIBHAS YaCTOTa COOBITHS, 2 2 OK 02. OK JI1.1 J11.2
CBOICTBO €€ YCTOMYHUBOCTH. 03. OK 05. | JI1.3J12.1J13.1
CraTrcTHYeCcKOe OIpe/ieNieHue D152 33 54
BeposTHOCTU. OLIEHKa BEPOSTHOCTH 25026 37 38
coobrtust /Ip/

7.6 Brruncnenue cratuctuueckoit 2 2 OK 02. OK JI1.1J11.2
BeposTHocTH. /Cp/ 03. OK 05. | JI1.3J12.1J13.1

215233 54
D536 37 28

7.7 JuckpetHas ciyvaifHas BeIHMUNHA, 3aKOH 2
ee pacrpenenenus /Tema/

7.8 Bunpt cnyyaitasix Benmans. OnpeneneHue 2 2 OK 02. OK JIT.1J11.2
JUCKPETHOMH CiydaifHOH BeTMYUHBI. 3aKOH 03. OK 05. | JI1.3J12.1J13.1
pacmpeneneHus AMCKPETHON CITyJaifHOI 21032023 54
BeNMYMHBL. Ee unciioBble XapaKTepUCTUKU D556 37 38
/JTex/

7.9 Brruncnenue 4nucioBeIX XapaKTEPUCTUK 2 2 OK 02. OK JI1.1J11.2
JUCKPETHOM citydaitHo# BeranuuHbl. /Cp/ 03. OK 05. | JI1.3J12.1J13.1

215233 24
2536 37 28

7.10 3a1auu MaTeMaTHYECKOW CTaTUCTUKU. 2
/Tema/

7.11 IlepBuunas 00paboTKa CTATUCTHYECKUX 2 2 OK 02. OK JI.1J11.2
JTaHHBIX. YHCIIOBBIE XapaKTePUCTHKU 03. OK 05. | JI1.3J12.1J13.1
(cpennee apupmeTHyecKoe, MeIMaHa, 215233 24
pa3max, nucriepeusi). Pabora ¢ rabnunamu, D556 37 38
rpadukamu, ruarpaMmamu /JIex/

7.12 Pemrenue 3agau MmaremaTndeckoi 2 2 OK 02. OK JI1.1J11.2
cratuctuku. /Cp/ 03. OK 05. | JI1.3J12.1J13.1

01323354
05036 37 28

7.13 DJeMeHTHI TEOPUH BEPOSTHOCTEH 1 2
MaTeMaTH4ecKol craTuctuky /Tema/

7.14 Bunbl coObITHIA, BEPOSITHOCTH COOBITHIA. 2 2 OK 02. OK JI1.1 J11.2
CrnoxxeHue 1 yMHOXXEHHE BEPOSTHOCTEH. 03. OK 05. | JI1.3J12.1J13.1
JlyckpeTHas ciyvaiiHasi BEeJIMYMHA, 3aKOH 215233 54
ee pacmpeneneHus. 3agadn 2536 37 28
MaTeMaTHYeCKON cTaTUCTUKH. /Jlex/

7.15 KouTponbhas padora /TIp/ 2 2 OK 01. OK JI.1J11.2

02. OK 03. | JI1.3J12.1J13.1
OK 04. OK | D1 22 33 54
05. OK 06. | ©5 26 37 D8
OK 07.
7.16 TToxaroroBka k 3x3ameny /Cp/ 2 3 OK 01. OK JI.1J11.2
02. OK 03. | JI1.3J12.1J13.1
OK 04. OK | D1 22 33 54
05. OK 06. | B5 26 37 D8
OK 07.
7.17 /Ox3amen/ 2 12 OK 01. OK J1.1J11.2
02. OK 03. | JI1.3J12.1J13.1
OK 04. OK | D1 22 33 54
05. OK 06. | ©5 26 37 D8
OK 07.

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KouTposabHble BONIPOCHI U 3aJaHUsI

Bormpocs! 1715t TOATOTOBKH K 9K3aMeHY:

1) CreneHs ¢ palOHAIBHBIM ¥ AEHCTBUTEIBHEIM [TOKA3aTEIIMHU CBOMCTBA.
2) CrenenHast (hyHKIHs, €€ CBOWCTBA U rpaduK.

3) IlokazaTenbHast GyHKIMS, €€ CBOUCTBA U IpaduK.




4) Jlorapudmsl. CoiicTBa J0rapugmos.

5) Jlorapudpmuueckas pyHKIus, €€ CBOUCTBA U rpauK..

6) Omnpenenenye CUHyca, KOCHHYCa U TaHT'€HCa yTJa.

7) 3HaKH CMHYCa, KOCHHYCa ¥ TaHTeHCA.

8) 3aBUCHMOCTB MEX/1y CHHYCOM, KOCHHYCOM M TAaHT€HCOM OJIHOTO M TOTO )K€ YTIJIa.
9) TpUroHOMETPUYECKUE TOKICCTBA.

10) Cunyc, KOCHHYC M TaHI'€HC YTJIOB 0L U —0.

11) 3aBHCUMOCTb MEX/y CHHYCOM, KOCHHYCOM U TAHT'€HCOM OZHOTO U TOTO XK€ yTJa.
12) TpUroHOMETPUYECKHE TOKIECTBA.

13) CuHyc, KOCHHYC M TaHI'€HC YTJIOB O, M —0.

14) YpaBHeHHe COSX = a.

15) YpaBHeHue sinx = a.

16) YpaBHenue tg x = a.

17) CoiicTBa GyHKIUM y = COSX U ee rpaduk.

18) CgoiicTBa GyHKIUM y = SinX U ee rpaduk.

19) CgoiicTBa QpyHKIUK y = tg X = a U ee rpaduk.

20) O6paTHbIe TPUTOHOMETPHUYECKHE (HYHKIIUH.

21) CymiecTBOBaHME Tpejieiia MOHOTOHHOM OTpaHUYEHHOI MTOCIIeJ0BATEILHOCTH.
22) IIpouzBoaHasl.

23) IIpaBuna quddepeHnupoBanus.

24) 'eomeTpryYeCKHA CMBICIT IPOU3BOIHOM.

25) IlepBooOpazHasi.

26) ®opmyna HeroroHa-JIeiOHuIa.

27) TabnauuyHoe u rpaduyeckoe npencTaBIeHue TaHHbIX.

28) UuncnoBble XapaKTEPUCTUKHU PSIOB IaHHBIX.

29) IToouepeHbIil 1 OJJTHOBPEMEHHBIH BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEUHOTO MHOXKECTBA.
30) ®opmyJibl YKCIa IEPECTAHOBOK, COYETAHHIA, pa3MEIlCHHH

31) ®opmyna bmaOMa HproTOHA.

32) CpoiicTBa OMHOMHUATBHBIX KO3()HUIIEHTOB.

33) Tpeyronsauk [lackans.

34) DaeMeHTapHBIC U CIIOKHBIC COOBITHSL.

35) PaccmoTpenue ciy4yaeB U BEpOSATHOCTh CyMMbI HECOBMECTHBIX COOBITHI, BEPOSITHOCTh MPOTHBOMOIOKHOTO COOBITHSL.
36) [ToHsATHE O HE3AaBUCUMOCTH COOBITHIA.

37)BepoaTHOCTb U CTaTUCTUYECKAs YACTOTA HACTYIUIEHUS COOBITHSI.
38) Akcuomsl crepeomMeTprn. HekoTopbIe CIIEACTBUS U3 aKCHOM.
39) [NapannenbHble IpSMbIe B IPOCTPAHCTBE.

40) IMapamnenbHOCTh MPSIMOH U TJIOCKOCTH.

41) Yron Mexay NpsSMbIMH.

42) Yron Mexay IByMs IPSMBIMH.

43) Ilpu3Hak mapaienTbHOCTH TUIOCKOCTEH.

44) CpolicTBa napauieiIbHBIX MIIOCKOCTEH.

45) Terpasmp.

46) Iapannenenumnesn.

47) IleprieHAUKyISPHBIE TIPSMbBIE B IPOCTPAHCTBE.

48) IapasnnenbHble MPSIMbIC, TEPIICHAUKYIISIPHBIC K TIIOCKOCTH.

49) IIpu3HaK NepHeHMKYIIPHOCTH MIPSIMO U IJIOCKOCTH.

50) Teopema o mpsIMOH, MEPHIEHIUKYISIPHOMN K MJIOCKOCTH.

51) Teopema o Tpex MepIEeHANKYIIIPAX.

52) Yron Mexay NnpsiMOil U IJIOCKOCTHIO.

53) JIByrpaHHbIi yrodi.

54) IIpu3Hak NepneHUKyYIIPHOCTH ABYX IUIOCKOCTEH.

55) IpssMOyroIbHBIN apasieseuIe/.

56) IlonsiTHE MHOTOTPaHHUKA.

57) Mpuzma.

58) ITnomaap NOBEPXHOCTH PU3MBI.

59) Mupamuna. [TpaBuibHas upaMua.

60) Yceuennas nupaMua.

61) [Tnomaap NOBEPXHOCTH YCEUEHHON MMUPAMHUIBI.

62) O06beM IPSIMOI IPU3MBL.

63) O0beM nuIMHIpA.

64) O0beM HaKIIOHHO MTPU3MBI.

65) O0beM mupaMuIbL.

66) O0BeM KoHyca.

67) O6bem mapa.

68) CreneHb C pallMOHANBHBIM M JIEHCTBUTEIBHBIM NIOKA3aTENISIMU CBOMCTBA.
69) CrenenHas QpyHKIIHs, €€ CBOWCTBA U rpaduK.

70) Ioka3zarenbHas QyHKIMA, €e CBOWCTBA U rpaduk.

71) Jlorapudmel. CroiicTBa jgorapudmMos.




72) Jlorapudmuueckas GpyHKIMs, ee CBOWCTBA U rpaduk.

73) Onpenesnenue cuHyca, KOCHHYca M TaHT€HCa YTiia.

74) 3Haku cuHyca, KOCUHYCa U TaHT€HCA.

75) 3aBUCUMOCTh MEX/y CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJHOTO U TOTO XK€ yTJa.
76) TpuroHoMeTpHyeCcKHe TOXKIECTBA.

77) Cunyc, KOCHHYC U TAHT€HC YIJIOB 0L U —(.

78) 3aBUCUMOCTD MEKIY CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOTO U TOTO Xe€ yIJa.
79) TpuroHOMeTpHYECKHE TOXKIECTBA.

80) Cunyc, KOCUHYC U TaHT'€HC YIJIOB 0L U —0,

81) YpaBHeHue cosx = a.

82) YpaBHeHue sinx = a.

83) YpaBHeHue tg x = a.

84) CpoiicTBa QyHKIMH Y = COSX U €€ rpaduk.

85) CpoiicTBa QyHKIMH Y = SINX U ee rpaduk.

86) CBoiicTBa QyHKIMH y = tg X = a U ee rpaduK.

87) OOparHbIe TPUrOHOMETPHUYECKUE PYHKITHH.

88) Cy1ecTBoBaHMe TIpeiena MOHOTOHHOW OrpaHUYEHHON NOC/IEA0BaTEIbHOCTH.
89) IIpousBoaHasi.

90) [paBuna nuddhepeHIpoBaHUs.

91) 'eomeTprUeCKUi CMBICI TTPOU3BOTHOM.

92) IlepBooOpa3zHasi.

93) ®opmyna Hetorona-JleiOuuma.

94) TabnuuHoe U rpaduvecKoe MPeCTABICHUE JaHHBIX.

95) YucnoBble XapaKTepUCTUKH PSAIOB IaHHBIX.

96) [ToouepeHbIi U OHOBPEMEHHBIN BBIOOP HECKOIBKHX 3JIEMEHTOB M3 KOHEYHOTO MHOKECTBA.
97) ®opmyIibl UKCIIa IEPECTAHOBOK, COUSTAHHM, Pa3MEIICHHH.
98) ®opmyina OuHoma HeroToHa.

99) CoiicTBa OuHOMHUANIBHBIX KO3(HUIIEHTOB.

100) Tpeyronbuuk [Tackans.

101) DnemeHTapHBIC U CIIOKHBIE COOBITHS.

102) PaccMoTpeHue citydaeB v BEPOSITHOCTh CYMMbI HECOBMECTHBIX COOBITHH, BEPOSTHOCTh MPOTHBOIOJIOKHOTO COOBITHSI.
103) TloHsTHE O HE3ABUCHUMOCTH COOBITHIA.

104) BeposITHOCTB M CTATUCTUYECKASI YACTOTA HACTYIUICHUS] COOBITHSI.
105) Akcromsl ctepeomeTpun. HekoTopsie CIeNCTBUS U3 aKCHOM.
106) TIpsiMble B MPOCTPAHCTBE.

107) IlapamienbHOCTB NPSMOIl U TIIOCKOCTH.

108) Yroa Mexay npsMbIMH.

109) Yroa Mexy ABYMS MPSIMBIMH.

110) Ipu3Hak napamiesbHOCTH IOCKOCTEH.

111) CpoiicTBa napaienbHbIX INIOCKOCTEH.

112) Terpasap.

113) IMapamnenenunen.

114) TlepnenauKyIspHBIC IPSIMBbIC B IIPOCTPAHCTBE.

115) IMapannenbHbie NpsAMbIE, MEPIICHIUKYIISPHBIE K ITIOCKOCTH.
116) Tpu3Hak neprneHAnKYISPHOCTH MPSMOHN U TIOCKOCTH.

117) Teopema o npsAMOiA, IEPIEHANKYJIIPHON K INIOCKOCTH.

18) TeopemMa 0 Tpex MEepHeHANKYIIIPax.

119) Yroa Mexay npsMoOi U IIIOCKOCTBIO.

120) IByrpaHHbIi yrou.

121) Tpu3Hak neprneHAuKyISPHOCTH JIBYX ITNIOCKOCTEH.

122) IlpssMOyTOoJIbHBIN Napaienenumnes

123) ToHsiTHE MHOTOTPAaHHHKA.

124) Ilpusma.

125) Inouas MOBEPXHOCTH MPU3MBI

126) Ilupamupa. IlpaBunsHast mupamuia.

127) YceuenHas nupamua.

128) Ilnoma s MOBEpXHOCTH YCEUECHHOM MUPAMUIBL.

129) O6beM npsMON TIPU3MBI.

130) O6beM uIMHIpA.

131) O6beM HaKIIOHHOW TPU3MBI.

132) O6beM nupamMubl.

133) O6bemM koHyca.

134) O6bem mapa.

5.2. TeMbl IHCbMEHHBIX PaGoT

ANMKBOTHBIC ApOOH
Apupmernka octatkoB. CpaBHEHHS 110 MOAYJIIO.
be3 MepHOH JIMHEWKH, UM U3MEPEHUE TOJIBIMHU PYKaMH.




beckoHeuHsI MUp YHCET.

BboxxecTBeHHOE UnCIIO

Byksa B ky0e.

B riy0n BekoB, nin Kak cunTany qpeBHUe.

B Mupe Bpemenu (cOOpHUK TBOPUECKHUX 3a71a4).
B Mupe pebycoB u 1aOUpUHTOB.

B Mupe yauBHUTENBHBIX YHCEIL.

B mouckax onTuManbHBIX pEIICHUH.

B napcrBe 4ncen-BeIMKaHOB.

Besgecymas maTemaruka.

Benukue 3agaun

Benukonennas cemepka

Benukonenusie uugpsl.

Bunpl 3a1a4 Ha T0rMyYecKoe MbIILIEHHUE.

Bunp! u cBoiicTBa IBMIKCHUM.

Buzpl TeKCTOBBIX 33/1a4 U UX pEILICHHUE.
BnusiHue ckopocTy maaeHus 10KIeBbIX Kalellb Ha CKOPOCTh IBM)KEHHS YEJIOBEKa BO BPEMS TOMKI.
Bo Bcem maput rapMoHuu 3aK0H.

Bpewms u ero n3mepenue

Bpemst ocTaHOBUTD HEJb3sl, @ U3MEPUTH?
Bpewms paboTats 1 BpeMs OTABIXATb.

Bce ectb uncno

Beoruncnenye ckopocTH TeUeHHs PEKH.

lanepest 3amMevaTeNbHBIX YHCEI.

["anepest YMCAOBBIX TUKOBHHOK.

l"apmoHust n MaTemaTuka

I'enernueckuii kon u kBaapat [Tudaropa.
I'eorpadus uucen

I'mnoTesa 06 UCTOKAX 30JI0TOTO CEYECHUS.
['onoBoIOMKH CO CITUUKaMu

I'padmueckue MeTOABI ¥ TeOMETPHUYECKUE COOOPAKEHNS ITPY PEILICHNH 3a1a4 o MaTeMatuke ['paduueckue npuemsl py pemeHu
3aJa4 110 MaTeMaTHKe.

I'paduueckuii METO/I PEIICHUS CIOXKETHBIX 3a/1ay.
I'paduueckuii ciocod yMHOXKEHHS YHCEIL.

JIBa cioco0a penreHus JJOTHYECKUX 3a1a4
JleiicTBUS Haa YMCIaMU B Pa3IMYHBIX CUCTEMAaX CUHMCIICHUSL.
JleHs poskieHus Hy st

Jlens poxxnenus uyucna "mu"

JleTckue 3amayu 17151 B3pOCIBIX JIETEH.
JlpeBHEpyCCKHE 3a1auu

JlpeBHUE cuCTEMBI CUMCIICHHUS.

JlpeBHUe, HO BEUHO IOHBIE IPOCTHIE YUCIIa
JpyXeCTBEHHBIE TPOMKH YUCEII.
Jlpy>XecTBeHHBIE YncIa

Kap xomonHsIx uncen

Kupas MmaTemaTnka

KuBast npupoaa 1 CUMMETpHSI.

3arasika OyMa)KHOH MMOJIOCKH.

3aranka Pamanymxana

3arazKu 4nciIoBOTO psAaa

3aralouHbIil MUD YHCEIL.

3aga4un U3 CTAPUHHOTO yYeOHUKA.

3anaun u3 Dduonuun

3aauu Ha BCe CIlydau KU3HU

3anaun Ha ABMKEHHUE JIByX OOBEKTOB.

3amaun Ha ABMKEHUE TI0 PeKe

3anaun Ha Kierdaroii Oymare. @opmyna [luka.
3ajaun Ha MECTHOM MaTepuaie

3anaun Ha HauOoJIblee U HAUMEHbIIIee 3HAUCHUE BEJIMYUH U METObI UX PEILECHHUS.
3aauu Ha ONTHUMHU3ALUIO

3araun Ha epeTuBaHUe JKUAKOCTH.

3amaun Ha pa3pe3aHue

3ajaun Ha CBEXEM BO3IyXeE.

3anaun Ha 4ETHOCTD

3amaun o JTabupuHTaX

3amaun 0 4eThIpex Kpackax.

Kak cunrarh 6€3 KoMIbIOTEPa M KaJIbKYJIIATOPA.
Kanennapu Bpemenu




Kanennapnas nanb BeKoB

Kanpkynsitopsr.

KBagpaTHoe koneco — npasna uiu Mug?

KonrakTHble yncna u mpobiaeMa TprHaUaTH IapoB.

Konwunka HecTaHAapTHBIX 3a/1a4 110 MaTEMaTHKeE.

Koponesa marematuku

Kpacusbie u ObICTpbIe CIIOCOOBI BHIYNCIICHUN

Kpacora B cummerpuu

Kpacora n maremaruka

Kpacora gyepes npusmy Hayku

KpunrorpamMmmsl — TailHONKCH IPOLIOTO, HACTOAIIETO U OyAyIIero
Kpunrorpadus u kpunroaHamus.

Kpunrorpadus u maremarnka

Kpunrorpadus u creranorpadusi.

Kpunrorpadus xkak MeTo] KOJUPOBAaHUS U IEKOAMPOBaHUS HH(POpMaIHH.
Kpunrorpadus, MaTeMaTn4ecKe anropuTMbl IpU MH(POBAHUH.
Kpunrorpadus. A3bl mudpoBaHust U KCTOPUS Pa3BUTHS.
Kpunrorpadus. MeTosb! ee IpakTUYECKOTO TPUMEHEHHSI.
Kpunrorpadus. Hayka o mmdpax

Kpucramnorpadus u maremaruka

KprinaTele MaTemMaTn4eckue BbIPaKEeHUs.

Kypbe3bl, cohusmsl, mapaJjoKchl B MaTeMaTHKe.

JloBkuit mUpKyIH

Marunueckue TaiiHbl yucia 7

Marunueckue yucia

Maruueckue 4yucia B Ipupoie

Marwndeckue uncna u Gurypst

Marunueckoe uucio Illaxepe3ans.

Marus uncen

Marwus uncen 3, 11, 13

MaremaTHKa B )H3HHU: PACIET PEMOHTHBIX PadOT HOMELIEHHS.
Matemaruka B MOe# Oy rymieit mpodeccum.

Martemartuka BOKpYT Hac

Matemaruka Ha IIaXMaTHOM JTOCKE.

MareMaTHKU-BYHIEPKUH/IbI

Maremarnyeckas 00pabOTKa SKCIIEPUMEHTANIBHBIX JaHHBIX.
MaremaTtrndeckast GopMyiia IPEeKpacHOTO.

MaremaTuyeckre xeMuy>KUHbI

Maremarudeckre npe3eHTaluu

MaremaTruyecknue cohu3MBbl.

MaremaTtndeckre TEpMUHBI.

Matematudeckuii OUIbsIp/I.

MaremaTHyeckuii KaJleHAaph LIKOJIbHUKAM.

Marematnueckuii MassTHUK

MaremaTHyeckuif TOMOLIHUK

MaremaTHyeckoe MOIeNUPOBAaHHE TII00aJILHOTO Pa3BUTHS YEIOBEUECTBA.
MaremaTudyeckoe MOJICIMPOBAaHUE U €ro MPaKTUIECKOE IPUMEHEHNE.
MaremaTryeckoe MOJICIMPOBaHKE KaK CIoco0 peieHus 3a1a4 (mpobiem).
MaremaTuyeckoe MOJIeNMPOBAaHHE OKPYIKaroIeil cpebl.
MaremaTtndeckoe MOJIeINPOBaHHUE.

MatemaTuyeckoe ONMCaHNE CIIy4alHbIX SIBICHUM.
MaremaTuyeckoe MmyTeecTBIe B MUP FrapMOHUH.

Marepuaisl Ui MAaTEMaTHYECKOT 0 10CyTa.

Mup uucen, 3ByKOB H I[BETa

MonennpoBaHue COCTaBHBIX 3a7ad.

Mup OOJIBIINX YHCEIL.

MopenpoBaHue TEKCTOBBIX 3a/1a4.

Harmnsnast Tononorus

HewussectHoe 06 u3BectHOM, win Kak cnenats otkpbitue. Yncno [1u paBro 47
Hexoropsle nHTEpECHbIE 3aBUCUMOCTH.

HeoObI4HOE B OOBIYHBIX YHCIIAX

Hecrannaptasie 3amaun

HecranpapTHble 331241 Ha OJIMMIIMAAAX 110 MATEMaTHKeE.

Hynpe B MaTemMaTuke 3aHIMaeT 0coboe MecTo.

Hywmepanun u cucteMbl CHUCICHUS.

Hywmeponorus — marus uucen

Hywmeponoruss — mud nnm peanbHOCTH?

Hywmeponorns — Hayka o uncnax B Hamei >KU3HA.




Hywmeposnorus - coBpeMeHHas Hayka

Hywmeponorus B xKu3HU UenoBeKa

Hywmeponorus: Hayka nin 3a6ayxaeHue?

OHIM pOCUEpPKOM

OmnucaHue KpacoThl U TAPMOHUU IPUPOJIEI MATEMAaTHYECKUM OTHOLIICHUEM.
Ornpenenenre B Kypce MaTeMaTHKH

OnTHyeckre WUTIO3MH U UX TPUMEHEHHE

OpHaMeHT KaK OTIeYaToK TyIId Hapo.a.

OpHaMeHTaIbHOE U FreoMeTpHYecKoe HCKyccTBO M. Diiepa.
OpHaMeHTHI

OT nanpLeB 10 KaJIbKyJIsaTopa

OTKpBITHE: CITy9alHOCTD WJIA 3aKOHOMEPHOCTH?

OuapoBaHHe IPOCTHIX YUCEIL.

[TanuHIpPOMEI B MaTEMaTHKE

[Tapamerp. [luHamMHuecKre WIITIOCTPALIMH K PEILICHUIO 3a/1ay.
[Tucemo ¢ cexperom

[Inanera uncen

[To cTpaHKIaM HECTAPEIOIIUX PYCCKUX YUCOHUKOB [0 MATEMaTHKE.
[IpakTideckne COBETH MaTEMaTHKOB.

[Ipenanps crapuHbl ganékoi (pemeHrne cTapuHHbIX 3a1a4)
[TpuGopbI, UHCTPYMEHTHI U TIPUCTIOCOOICHUS JIJIsl BHIYUCICHUN.
[Tpuknanssle 3ana4n

[IpumeHeHune rpadUuecKuX METOIOB MPH PELICHUH TEKCTOBBIX 3a/1ay.
[IpumMeHeHne KOCMUYECKMX CHUMKOB Ha YPOKE MaTEeMaTHKH.
[IpoBepka Ha yeTHOCTH

IIpocTeie uucna

[IpoTrBOpEUNE HETPOTUBOPEUNBOTO YTBEPKACHUSI.
[TyremiecTBre K HICTOKaM r€OMETPHH.

PasBuTHe noHsATHs "OECKOHEYHOCT" B MAaTEMaTHKE.

Pasrosop o nyne

Paznuunbie criocoObl pelIeHUs! TEKCTOBBIX 3a/1a4.

PeanbHbIit MEp BOOOpakaeMbIX YHCEIL.

5.3. ®oHA OLICHOYHBIX CPEACTB




3aoanusn 6x00H020 KORMPONA
IIpu pewienuu 3a0anuil 1-4 3anunwiume nPasunbHLLIE OMEEM U3 YeMbIPEX NPEOTONHCEHHBIX.
1. (1 6ann) Packpoiite GopMyIly COKpalIEHHOTO YMHOKEHHS a’-b%:
A) a>-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-b)
2. (1 6amn) [Imomaas TpeyroJbHUKA BRIYHCISIETCS 110 (OpMYyJIe:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

o s,

3. (1 6amn) Kakoe U3 clielylolux 9UCel 3aKII0YeH0 Meskay uncnamu 17 u 8

A)0,4;5)0,5;,B)0,6,I') 0,7
4. (1 6anun) dansl rpaduku pynkuuii. Kakas ¢popmyna coorBeTcTBYeT rpaduky 3):

1)) 2 3
YA ) [ vk ) VA
1 \ 1 1
o[ 1\ ol 1 o[ 1
L6 , 9
= —X— . [ —
a2 Ny = e g T ey s,

Ilpu évinonnenuu 3a0am1u? 51-1? 3anuuiume xX00 peuwieHus u noJj1y4eHHblil OMmeemnt.

5.(2 6amna) Beruucure 2 5

6. (2 6ana) Pemre ypasuenue x2-7x+10=0. Eciu ypaBHeHUe UMeET GOJIEE OHOTO KOPHS, B OTBET 3allUIIUTE MEHBIIHIA
U3 KOpHEIl.

7. (2 6aJUIa) Hnomam, 3€MCJIb KPECThSIHCKOI'O XO3ﬂfICTBa, OTBCACHHAsA IOJA NOCAaAKy KYCTaApHUKOB U IIBETHHUKOB, COCTABJIACT 24ramn
pacnpeaciicHa MEXAy HUMU B OTHOILIECHUH 5:3. CronbKko TEKTapOB 3aHUMAIOT HBCTHI/IKI/I?

8. (2 6amna) Beicora BH mapamtenorpamma ABCD penut ero cropony AD na orpesku AH=2 u HD=32. Jlnaronais
napauiesorpamma BD paBha 40. Haiinure muiomaap napasuienorpamma.

JonoJHuTeNbLHAS YACTh

Ilpu eévinonnenuu 3a0anun 9 3anuuiume xo00, 060cHO8aHUE PeUieHUA U NOTYUEHHbLIL Omeem.

9. (3 6amta) Pe160I0B IPOIIIBLT Ha JTOAKE OT IPHCTAHU HEKOTOPOE PACCTOSHHUE BBEPX MO TEUCHUIO PEKH, 3aTeM OpOCHII SIKOPb, 2 Jaca
JIOBHJI pbl6y " BEPHYIJICA O6paTHO qepes 5 yacoB OT Hadala MYyTCIIECTBUA. Ha xakoe PacCTOAHUE OT MPUCTAaHU OH OTILIBLI, €CJIKN CKOPOCTh
TEYEHUsI PEKH paBHA 2 KM/4, a COOCTBEHHAs! CKOPOCTH JIOJKHU 6 KM/4?

Ilpsamsle u nnockocmu ¢ npocmpancmee
Teopernyeckne BONpochkl:

Chopmynupyiite Teopemy Iludaropa.

ITepeuncnure 0CHOBHBIE GUIYPBI B IPOCTPAHCTBE.

INepeunciure cocoOkI 3alaHus INTOCKOCTH.

Iponomxute Teopemy: «Eciu oHa U3 IBYX HapaJuleIbHbIX MPSAMBIX NEPIICHANKYISPHA IIOCKOCTH, TO. ...
IMponomxute Teopemy: «Eciu nBe mapajuiesbHbIe ITIOCKOCTH MePeceKaloTcsl TPEThEH, TO. .. ».
Ccopmymmpyiite onpeznesieHne AByTrpaHoro yria.

CdopmynupyiiTe onpenenaeHue TPEXrpaHoro yria.

PackpoiTe MOHATHE «yroJl MEXKIY MPSMBIMEY.

IMepeuncnute B3aMMHOE PACIIONIOKEHUE ABYX IIPAMBIX B IPOCTPAHCTBE

Kaxue npsiMble Ha3bIBAIOTCSI ApAJUICIBHBIMU B IPOCTPAHCTBE?

Kaxue npsiMble Ha3bIBAIOTCSI CKPEIIMBAIOLINMHUCS B IPOCTPAHCTBE?

Kakue npsiMble Ha3bIBAIOTCS IEPIESHAUKYJIIAPHBIMHU B IIPOCTPAHCTBE?
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13. HepeqnanTe B3aUMHOC PACHOJIOKEHUEC HpﬂMOﬁ U1 ITUIOCKOCTU B IIPOCTPAHCTBE.

14. Packpoiite noHATHE «YroJl MEXKIY IPIMON U ILIOCKOCTBIO».

15. Packpoiite nmoHsATHE «ITapaIEIbHOCTh NMPSAMON U TUIOCKOCTH.

16. Packpoiite noHsATHE «IEPIEHANKYISIPHOCTD NPSAMOI U INIOCKOCTH.

17. [Iepeunciure B3aMMHOE pacloOIOKEHHE ABYX IIOCKOCTEHN B IPOCTPAHCTBE.

18. Packpoiite noHATHE «YroJl MEXKIY ILIOCKOCTIMU.

19. Packpoiite moHATHE «TTapaIeIbHOCTh IIOCKOCTEH».

20. Packpoiite nonsaTHE (IEPIEHAUKYIAPHOCTD IIOCKOCTEH.

21. Kak HaiiTi paccTosHIE OT TOUKHU 10 MPSIMOii?

22. Kak HaiiTi paccTosiHEE MEKAY NPIMbIMU?

23. Kak HaiiTi paccTosiHIE MEXAY IIOCKOCTAMHU?

24. [Iponomxkure onpenenenue: «[lepnenaukymsp — 3T10...».

25. [Iponomxure onpenenenue: «HaknonHas — 370...».

26. IIponomxure onpenencuue: «IIpoekuus HAKITOHHOH — 3TO...».

217. [lepeunciute cBOMCTBA MapaIEIbHOIO IPOEKTUPOBAHHUS.

28. IIpuBenuTe mpuMepsl CUMMETPUH Ha INIOCKOCTU B IIPUPOJE, HCKYCCTBE, apXUTEKTYpE.
29. ITpuBenuTe mpuMepsl CHMMETPHI B IPOCTPAHCTBE B MIPHUPOJIE, HCKYCCTBE, apXUTEKTYE.

30. B yem oTinuMe MOHATUE «ABMKEHHUE» OT MOHATUS KIIOBOPOT»?

Konrtpoabnas padora
Ilpu pewenuu 3a0anuit 1-4 3anumume npasunbHblil OMEEN U3 YeMbIPeX NPeol0IHCEHHBIX.

1.(1 6amn) Pacindpyiite kparkyro 3anuch: a€ 3.

A) TouKa a IPHHAUISKHUT INIOCKOCTH f3; B) Touka a mpunatexur npsmoii ; B) npsmas a npuHagnexut miockoctu ; I') mpsimas a

MepeceKaeT IIOCKOCTh 5.
2. (1 6amn) Ipsamsie AB u CJI ckpenuBatorcs. Kakoe pacnonosxxenue umetrot npsmeie AC u BJ[?
A) napamnensusie; b) nepnennuxynspusie; B) ckpemuBatores; I') mepecexarorcst.
3. (1 6ayn) [Mnockoctr  a u f umerot 1 obmryro Touky. KakoBo nx B3anMHOE pacroioskenue?
A) mapamiensHsl; b) nepecekarorcs mo npsimoif; B) cosnanator; I') ckpernBarores.
4. (1 6amn) Ecmu npsimast, mpoBeieHHast Ha IJIOCKOCTH Yepe3 OCHOBAHKE HAKJIOHHOM, IIEPHEHANKYISIPHA €€ IPOEKIUH, TO OHA. ..

A) mepneHIMKyJsipHA W caMOH HAaKJIOHHOW; bB) mapamrensna m camoil HakioHHOW; B) ckpemmuBaercs ¢ HaximoHHOH; I)

MEePIEeHINKYJIIPHA OCHOBAHHIO HAKJIOHHOM.
Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo00 peuwrenusn U NOJAYYEeHHbLIL Omeem.

5. (2 6amna) Yepes xoHus! oTpe3ka AB u ero cepeanny M npoBeneHs! NapajuieabHbIe IPsIMBLE, IEPECEKAIOIHe HEKOTOPYIO INIOCKOCTh

B Toukax A1, Bi u Mi. Haitnure nmuny orpeska MM, eciu otpe3ok AB He nepecekaet miiockocts U eciiu AA1=6,8cMm, BB1=7,4cm.
6. (2 6amna) IIpsimeie AC, AB u A/l nonapuo neprnenaukyispusl. Haitnute otpesok CI, ecnmu AB=5 cm, BC=13 cm, AII=9 cm.

7. (2 6aymma) M3 TOYKM K IUIOCKOCTH TPOBEACHBI JIBE HAKJIOHHBIC. Haliaute NIMHBI OOLIEr0 NEepreHAUKYJIApa, €CIU MPOSKIUU

HAKJIOHHBIX OTHOCATCS Kak 2:3 M JUIMHBI HAKJIOHHBIX paBHbI 23 cM 1 33 cM.
8. (2 6ayna) Hauepruts ky6 ABCIA1B1C1 /1. IToctpouts Touxy KEAB, Touxy MEI/11C, orpesok PEEABIC..

KoopauHaThl H BEKTOpPbI

Teopernueckue BOIPOCHL:

1. M3 4ero cocToUT NpSIMOYTOJIbHASI CHCTEMa KOOPMHAT B IPOCTPAHCTBE?
Ecnn Touka JIeXUT B INIOCKOCTH XY, Kakas KOOPIUHATA Y Hee HyJeBas?
[IpuBennTe mpuMep KOOPAMHAT TOUKH A, KOTOpas JISKHUT Ha OCH Z.
Packpoiite moHsATHE «BEKTOPY.
Kak HaiiTu KoopuHaThl BeKTOpa?
[Iepeuncnute 1 packpoiiTe npaBuia ClI0KEHNUs BEKTOPOB.
Kaxkne BeKTOPBI Ha3bIBAIOTCS KOJIMHEAPHBIMU?
Kakye BeKTOPBI Ha3bIBAIOTCS IEPHIEHANKYIIIPHBIMH?
9. Yemy paBHO CKaJSIpHOE [TPOU3BEICHUE BEKTOPOB?
10. Kak HaifTu BEKTOpPHOE IIPOU3BEACHUE BEKTOPOB?
11. Yemy paBeH yros Mexay BeKTopamu?
12. TlpuBemute mpuMep MaTpULbl 2%2.
13. IIpuBemute mpuMep MaTpuibl 3x3.

NI BB

Konrponshas padora
IIpu permennu 3ananuii 1-4 3anMmyTe NPaBUIBHBIA OTBET U3 YETHIPEX NPEIUIOKEHHBIX.
(1 6amm) Jansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue 13 HuX 1exaT Ha KoopAUHATHOH npsimoit Oy?
A)A;B)B;B)C; I A.
2. (1 6am) Kakue u3 Bexropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) ABISI0TCS €AUHIIHBIME?
A)a;Bb)c;B)B; ') p.
3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xoyunHeapHbI?
A) a, B; b) ¢, B; B) a, ¢; I') koJulMHEapHBIX BEKTOPOB HET.
4. (1 6amn) Hdaus Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii kakoro oTpeska spisercs Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.
[Ipu BbINOIHEHNH 3aaHUN 5-8 3aNUIINTE X0/ PEILIEHUs U [TOJIy4YeHHbII OTBET.
5. (2 6amna) ansl BekTopk a(-6,0,8) , B(-3,2,-6). Haitnmure ckansipHOE POU3BEACHIE BEKTOPOB.
6. (2 6aina) Ipu kakux 3HaueHUsX 11 BekTopuin( ) a ~ (4,1,2), B °(1,2,11) IepHeH MKy ISpHbI?)

7. (2 6anna) Jansr Bextops! a(-6,0,8), B(-3,2,-6). Haiinqure kocuHyc yriia MexIy BEKTOPaMH.
Q (M Aanoa) Mavaswyara srma yramvyndvyranyyray ADRCTT annaoroa mansGaoss aonorr: ACA T QN DIQ D AN (A2 D\ TID Q AN




Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkyuu
TeopeTnueckne BONPOCHI:

1. Uemy paBeH yroi B OAWH pagnan?

2. B kakux 4eTBepTIX TPUTOHOMETPHUUECKOTO Kpyra (QYHKIHS y=SinX IPUHUMAET MOJIOKUTEIbHBIC 3HAUCHHUS
3. B kakux 4eTBepTIX TPUTOHOMETPHUUECKOTO Kpyra (PYHKIWS y= COSX MPUHUMAET OTPHULATESIBHBIC 3HAYCHH?
4. [Iponomxute onpenenenue: «CUHYC OCTPOTO YIJia — 3TO...».

5. IIponomxute onpenenenue: «KocuHyc ocTporo yria — 3To...».

6. IIponomxute onpenenenue: « TaHreHC OCTPOro yria — 3T0...».

7. ChopMymupyHTe OCHOBHOE TPHTOHOMETPUIECKOE TOXKIECTRO.

8. Uemy paBHO mpousBeaeHue tgx*ctgx?

9. Uemy paseH sin(2x)? Chopmynupyiite IpaBUIo BEIYUCICHUS.

10. Uemy paseH cos(2x)? ChopMympylTe MpaBHIIO BEIYHCICHUS.

11. [epeuncaure TPUTOHOMETPUUCCKUE (PYHKITUH, YKAKUTE UX MICPUOIBL.

12. Uemy paBeH nepuoi GyHKITUN y=cos(4x)?

13. eMy paBeH nepuoa GyHKIUU y=cos(x/4)?

14. Ornpenenute 06acTh 3HaueHUs PyHKIMHA y=3c0s(5X)?

15. [Tepeunciaure criocoObl pemeHUsT TPUTOHOMETPUIECKUX YPABHEHUH.

16. Packpoiite anroputm penieHus OAHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHHH MIEPBOTO MOPSJIKA.

17. Packpoiite anroput™m perieHus OAHOPOJAHBIX TPUTOHOMETPUUECKUX YPABHEHHI BTOPOTO MOPSIAKA.

KountpoabHas padoTa
Ilpu pewienuu 3a0anuii 1-4 3anuuiume nPasunbHLLIL OMEEM U3 YembIPEX NPEON0NHCEHHBIX.

1. (1 6amm) B AABC sinCzi—ﬁ. Kaxkast u3 ctopon sBisiercst runoteHy3oi AABC?
A) AB; b) AC; B) BC; T') CB.

2. (1 6amm) YriioM Kakoi 4eTBepTH sBsieTcs yroa 0=400°7?

A)L;B)II; B) II; I') IV.

3. (1 6amn) Kakue u3 GyHKIUH SBISIFOTCS YETHBIMH?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Kakue u3 uucen sBISIOTCA KOPHEM YPaBHEHHUS COS X = %‘?

A) x:g ; B) x:g ; B) x:% ;0 D) x:%n.

Ilpu evinoanenuu 3a0anuii 5-8 3anuwiume x00 pewteHus U NOAYYeHHbLIL OMEem.
5. (2 6anna) Beraucnure: sing + cos g

. 2 . 2
6. (2 6aa) HaiimuTe 3HaUCHHE BHIPAKCHHUS 4arccos§ - 4arcsin(— %)

7. (2 6amna) okaxuTe TOXIECTBO: 2sin(m/2+a) + cos(m — a)= cosa.
8. (2 6aina) Perute ypasuenue: sin® x - 4 sin x + 3 =0.
JonoJHNTEIbHAS YACTh
Ilpu svtnoanenuu 3a0anus 9 3anuuwiume x00, 000CHOGaAHUE PeUleHUA U NOTYYEHHbLIL Omeem.
9. (3 6amna) Pemmure cucreMy ypaBHEHUIA:
X+y=m
{sin X+ siny = 2.
Ilpouszeoonasn hynkyuu, ee npumenenue
TeopeTnyeckue BONPOCHI:

1. IIponomxute onpenenenue: «IlocneaoBaTeTbHOCTb — 3TO. .. ».

2. [TpuBenure npuMep apuPMeTHIECKOH MPOrpeccuu.

3. IIpuBenute npumep reoMETPUUECKON MPOTPECCHH.

4. [TpuBeauTte mpuMep OECKOHEYHO yOBIBAIONICH reOMETPUIECKON IPOTPECCHH.

5. IIponomxute onpenenenue: «lIpousBoanas — 31o...».

6. Packpoiite reomeTpruiecKuid CMBICT MPOU3BOTHOMN.

7. IIponomxute onpenenenue: «KacarenpHas — 3T0...».

8. Packpoiite hu3ugeckuii CMBICI IPOU3BOTHOM.

9. [epeuncaure mpaBuiIa BEIYUCICHAS TPOU3BOJHBIX.

10. Yemy paBHa NpOU3BOJHAS CTENEHHON QyHKINH?

11. UeMy paBHa IPOU3BOIHAS IPOU3BEICHUA?

12. UeMy paBHa IPOU3BOJHAS YACTHOTO?

13. Yemy paBHa NpOU3BOJHAS CIIOKHOHW (QYHKIMH?

14. Ccopmynupyiite npu3HaK Bo3pacTaHust QyHKIHH.

15. Ccopmynupyiite npu3Hak yobIBaHUS (HYHKIHUH.

16. ChopmynmupyiiTe MpU3HAK TOYKH MAaKCUMyMa (QYHKITHH.

17. ChopmynmupyiTe MpU3HAK TOYKH MUHAMYMa (yHKITUH.

18. CocTaBbTe AJITOPUTM PEIICHUS 3a/1a4 Ha HAX0XICHUS HAauOOJIbIIEr0 1 HAMMEHBIIETO 3HaYeHHs (PYHKIIMH Ha OTpe3ke?
19. CocTaBbTe QJITOPUTM HCCIEA0BAaHUS U TIOCTPOSHUS Tpaduka GyHKINN C TIOMOIIBIO MPOU3BOIHOM.

Kak HaiiTh BepTHKaIbHYIO0 aCHMITOTY rpauka GyHKITUN?
TeopeTrndeckre BOIPOCHI:




Mnozozpannuku u mena epauieHus
TeopeTnyeckue BONMPOCHI:

1. IIponomxute onpenenenue: « MHOTOrpaHHUK — 3TO...».

2. IIponomxute onpenenenue: «IIpuzma — 3710...».

3. IIponomxute onpenenenue: «IIpsMoyToNbHBII Napauieaenunes — 3T0. .. ».

4. [ponomxure onpeneneuue: «Ky6 —31o...».

5. IIponomxute onpenenenue: «IIupamuga — 31o...».

6. Cdhopmynupyiite CBOUCTBO O MPOTHBOJICKALTUX TPAHSX MapajuIe/Ienune/ia.

7. ChopmynmmpyiTe CBOWCTBO O JWMATOHAIAX MapaiesIeIuIe .

8. Cdopmymmpyiite CBOHCTBO 0 JHaroHAIN M TMHEHHBIX pazMepax MpsSMOYTOIBHOTO Mapajuieienune a.
9. Kaxkas mpu3ma Ha3pIBaeTCs IPSIMOiA?

10. Kaxkas mpru3ma Ha3pIBaeTCs IPABUIILHOM?

11. Packpoiite moHATHE «TIPaBUIIbHAS TUPAMHEIAY.

12. UYro Takoe anogema npaBUIbHON THPaMUIbI?

13. B 4yem oTnnuue noaHON NOBEPXHOCTH MPU3MBI OT OJHON MOBEPXHOCTH MUPaMUBI?

14. Chopmynupyiite TeOpeMy O BEIYHCICHUN OOKOBOW MOBEPXHOCTHU MPSIMON TPU3MBIL.

15. Cdhopmynupyiite TeOpeMy O BRIYUCICHUN OOKOBOW MOBEPXHOCTH MPABMIBHON THPAMHU/IBL.

16. HasoBute npenmeTs! U3 Bariei mpoQecCHOHaIbHON IESTENbHOCTH, KOTOPbIE UMEIOT (POPMBI MHOT'OIDaHHHUKOB.
17. Kakre MHOTOTpaHHUKH Ha3bIBAIOTCS MpaBHiIbHBIMU? [lepeunciuTe npaBUIbHbIC MHOTOTPAHHHKH.

18. [Ipomomxkute onpenenenue: « L lumuHAp — 3TO...».

19. [Ipomomxkute onpenenenue: «KoHyc — 3TO...».

20. [Ipomomxkute onpenenenne: «Y cedeHHbIH KOHYC — 3TO...».

21. [Ipomomxkute onpenenenue: «llap — 310...».

22. Uro sBIsSETCS BBICOTOH YCEUEHHOTO KOHyca?

23. UTto ABISETCS OCEBBIM CEYSHUEM IMIUHIPA, KOHYCa, YCEYSHHOTO KOHYyca, Imapa?

24, [epeuncnure eaUHULIBI U3MEPEHNUS IUIOIIAIU, O0bEMA.

25. UeMy paBHO OTHOIICHHUE IUIOMIAJICH MOBEPXHOCTEH MOTOOHBIX (PUTYP B MPOCTpaHCTBE?

26. YeMy paBHO OTHOIICHHE 0OBEMOB MOIOOHBIX (GPUTYD B IPOCTPAHCTBE?

27. HasoBute npenmeTs! U3 Barieil mpoQecCHOHaIbHON AESTEIBHOCTH, KOTOPBIE UMEIOT (POPMBI TEN BpaICHHUSI.

KountpoabHas padoTa
Ilpu pewenuu 3a0anuit 1-4 3anunwiume npasunbHvlii OMeEen U3 Yemuvlpex nPeoioNHceHHbIX.

1. (1 6amn) B kakuX emuHUIIAX U3MEPSETCS TUIOINAIh TIOBEPXHOCTH MHOTOTpaHHUKA?
A) B Tpanycax; b) B Merpax; B) B kBampatHbIX MeTpax; I') B AByrpaHHBIX Tpagycax.
2. (1 6amn) [Tnomans 60KOBOM MOBEPXHOCTH MPU3MBI BBITHCIISETCS TI0 (hopMyIie:
A) S = Seox + 2 SOCH-; E) S6ox :POCH*H; B) S=Dbeox + S SOCH; r) S6ox =2Poc*H.
3. (1 6ayn) YUro sABiIsIETCS OCEBBIM CEYSHHEM YCEUSHHOTO KOHYyca?
A) paBHOOEIpEHHBIN TpeyroibHUK; b) paBHOOeapenHas Tpaneuns; B) npsmoyrossauk; I') npsiMoyrosbHas Tpaneuus.
4. (1 6ayn) Kakas ¢urypa nosydaercs Ipy BpallieHUH NPSIMOYTOJIBHOTO TPEYToJbHUKA BOKPYT OJHOI'O M3 CBOUX KaTeTOB?
A) xonyc; b) yceuennslit konyc; B) nupamuna; I') ycedennas nupamua.
Ilpu svinoanenuu 3a0anuii 5-8 3anuwiume x00 pewteHus U NOAYYeHHbLIL OMEem.
5. (2 bamra) PeOpo ocHOBaHMs IPaBWIILHOM TpeyrojbHOW mnupaMuabl 3 M, anogdema 6M. Haiinure muomans OOKoOBOH
TIOBEPXHOCTH MTUPAMHUJIBI.
6. (2 6amna) Jluaronans ky6a pasaa V588 Haiinute ero oobem.
7. (2 6anna) IIpsMOYroNbHUK CO CTOpOHaMH 8cM M 3CM Bpamiaercs BOKpYyr Ooublueil croponsl. Haiinure o0bem, ruomanu
OOKOBOI ¥ MOJIHON MOBEPXHOCTEN IOJIyYEHHOT'O Tea.
8. (2 6anna) Berauciuth MOBEPXHOCTHh KPOHBI KyCTapHUKA, HMeIomIero ¢Gopmy mmapa paguyca 0,5 M. B oTBeT 3anumuTe 4ucio,
JIeJIEHHOE Ha T

Ilepsoobpasnas ¢pynkyuu, ee npumenenue

TeopeTnyeckue BONMPOCHI:
IIpomomxute onpenenenune: «Dyukiusa F(X) Ha3pBaeTes ...».
Packpoiite reomeTpruuecKuii CMBICT ONPENEICHHOTO HHTETpara.
[Mponomxkure onpenenenne: «KpuBoiauHeHHas Tpanenus — 3T10. ...
Coopmymupyiite popmyny Herorona-Jleiiouunna.
B 4em 3akimrouaeTcs oOLIuiA BU BCEX MEPBOOOPA3HBIX ?
[epeuncnure npaBuia BEIYUCICHUS] HHTETPAJIOB.
KonTpoabHas padora

Ilpu pewienuu 3a0anuil 1-4 3anunwiume nPasuUIbLHLLIE OMEEM U3 YeMbIPEX NPEONONHCEHHBIX.
1. (1 6amn) dns xakoit u3 pyHxuuil pyskous F(x)=x3-3x%+1 aeisercs nepsoodpasHoii?
A) 1(x)=3(x%-2); b) f(x)=3x(x>-2); B) f(x)=3x%-6x+1; I') f(x)=3x>-6x.
2. (1 6amn) dana Gpynxmus f(x)= 3x>+1. Uemy pasna F(1) A)2;B5)4;B)6; 1) 1%.
3. (1 6amn) O6mmii BHJ BCceX MepBOo00Opa3HbIX A f(X)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6a1) BoluuciuTe onpeseseHHbIi HHTErpa | 12 xdx.
A)-1;b) 1;B)-1,5;T) 1,5.

ANl o




Cmenenu u kopnu. Cmenennas Qyynkyus

Teopernyeckue BONMPOCHI:
Cctopmynupyiite onpeeneHne CTeIeHHOW (QYHKIHH.
[epeuncnnre CBONCTBA CTCIIEHHON (DYHKIIUMY C IEJIBIM TIOKA3aTeIIeM.
[lepeuncnure cBONCTBA CTENEHHU C IEUCTBUTENBHBIM MOKa3aTesneM. [lpuBenuTte npumepsl.
[lepeuncnure cBoiicTBa KOpHS HaTypasibHOU cTeneHu. [IpuBenuTe npumepsl
Ha gto HeoO6xomuMo 00paTHTh BHUMAHKE TP PEIICHIH UPPAIMOHATIHFHOTO YPABHEHHUS YeTHOM CTETICHU?
Uemy paBeH KOpeHb YETHOW CTENICHH U3 OTpHIaTenbHoro yucia? [IpuBenure mpumep.
Uemy paBeH KOpeHb HEUETHOW CTENICHH U3 OTpHIaTenbHoro yucna? [IpuBenure nmpumep.

KoHnTpoabHas padoTa

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvlii OMEeN U3 YeMblPex NPEOa0NHCEHHBIX.
1. (1 Gaur) Mexay KakuMu AByMsi HATYPaIbHBIMU YHCIAMA HAXOAMTCS 9icio /197
A)19u20;6)2u3;B)18u19;I")3 u4.
2. (1 6amn) Onpezenure KOpeHb ypasHenus x°=125  A)3.;B) -3; B) -5; ') 5.

Nk —

3. (1 6amn) PacrionoxuTe B OpsiAKE BO3pacTaHus yucia: 2; i/?, V17

A)2; i/5; V17; B) 2; V17; /5; B) /5 2; V17, 1) V17, 23 V5.

4. (1 Gayur) YMHOXast YHMCiIa C OJMHAKOBBIM OCHOBaHUEM, MX CTEICHH. ..?

A) ymuoxaem; b) nenum; B) cknaneiaem; I') oTHEMaeM. Vi
Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 pewteHus u NOAYYEHHLLIL OMEEem.
558, 2.9 <
a®-a 5
648

Ioxaszamenvhasn ynkyusn

TeopernyecKkHe BONPOCHI: filxy=a"
ChopmynmupyiTe onpeneycHue mokazareabHOH QyHKITUH. ;
[Tepeunciure cBOMCTBA OKAa3aTEIILHON (PYHKITHH. —

1

2

3 [Tepeuncaure cnocoObl penIeHus MOKa3aTeIbHBIX YPaBHEHHUMH. 0

4. CchopmynupyiiTe NpaBUIIO PELICHHS IIPOCTEHIINX IT0Ka3aTeIbHBIX HEPABEHCTB.

5 B uem 3akirouaercs rpaduyeckuii criocod peneHus ypaBHEHHH.

6. [IpuBeanTe npumep GyHKIMOHATIBHOW 3aBUCHMOCTH TT0Ka3aTeNbHON (QYHKINU U3 PEAILHOM XKHU3HH.
KonTpoabHas padora

Ilpu pewienuu 3a0anuil 1-4 3anunwiume nPasuIbHLLIE OMEEM U3 YeMbIPEX NPEONONHCEHHBIX.

1. (1 6ayun) [Ipu xakom 3HaueHNH a GyHKIUS y=a* ObIBaeT Ha Bcel 00IaCTH olpeaeIeHus ?

A) a—;;; B) a=8,25; B) a-%; T) a=v/3.

2. (1 6ayun) Ha pucynke uzobpaxén rpaduk Gpynkunu una f(x)=a*. Haiinure 3nauenue f(2).

A) 25.; B) 5; B) 32; I') Het BepHOTO OTBETA.

3. (1 6amn) dynuus 3axana dopmyoii: f(x)=()*. Uemy pasno f(-2)? A)-= B)-4B)4T) V2.

4. (1 6amn) Kopens ypaBHEeHUs (%)X " =3?
A) 12,5;B) 13; B) 14; ) 15.
Jozapugmut. Jlozapugpmuueckan ynxyusn
TeopeTnyeckue BONMPOCHI:
ChopmynmpyiTe onpeneaeHue Jorapu@MuIeckoil QyHKITUH.
[Tepeunciute cBOMCTBA JIoTapUPMUIECKON (HYHKITHH.
[ponomxute onpenenenue: «Jlorapupm — 310...».
Yemy paBeH jorapudm npou3BeacHUs?
Yemy paBeH sorapudm 4acTHOro?
[IpuBeauTe IPUMEPHI JTOTAPUPMHUICCKON CIIUPATH B IPUPOC U B OKPYKAIOLIEM MHUPE.
Ha 49To cTouT 00paTuTh BHUMAHKE MIPU PEIICHUH JIOTAPU(PMHUUCCKUX U YPABHCHUIA U HEPABCHCTB?
[epeunciure crocoOb!I pemeHus JTorapuPpMIIECKIX YPaBHCHUH.
ChopMympyiTe MPaBUIIO PEIICHUS POCTEHIINX JTorapru(PMUIeCKUX HEPABEHCTB.
[TpuBeaurte nmpuMep GyHKITMOHATHLHONW 3aBUCHMOCTH JIOTApU(PMUIECKON QYHKITUN U3 peaTbHOU KU3HU.
KonTpoabHas padoTa

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvlii OMEeN U3 YemMblPex NPeOa0NHCeHHBIX.

1.(1 6amr) Kakast u3 pyHKImiI Bo3pacTaeT Ha BCel 00macTh onpeaencHus?

A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x% I') f(x)=log: x.

2

PN IN RO —

2. (1 6awn) Ykaxure obnacts onpenenenus Gpyukimu f(x) = 1g ZXX+_73

A) (-7; 1,5); B) (=005 -1,5), (7; +00).; B) (-1,5; 7); ) (w005 -7), (1,5; +o0).
3. (1 6ann) PacnonoxuTs B nopsijike BospacTtanus: logg s 4; logg s 0,4, logg s %,

1 1
A) loggs 4; loggs 0,4;10gg s 2 b) logg s 4;logg s 7 logo,s 0,4;

-

5.4. IlepeyeHb BU/IOB OLEHOYHBIX CPEICTB

TECTUPOBaHHE
KeHc-cTaau
KOHTpOJIbHAs paboTa




camMoCTOsITeNIbHAsE paboTa
pabota B rpymnmnax
YCTHBII OTIpOC

9K3aMeH

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas quTepatypa

6.1.1. OcHoBHas JIUTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue WznarenbcTBo, TrOA
JI1.1 |Komuccapos B. B., MaremaTuka: cOOpHUK 3a/1a4: COOPHUK 3a/1a4 U YIPAKHEHHUH Hosocubupck: HoBocubupckuit
Kommuccaposa H. B. TrOCyAapCTBEHHBIN TEXHUYECKUN

yHuBepcurteT, 2019

JI1.2 | ®omunbix E. U. Marematuka: mpakTUKyM Mumnck: PUIIO, 2019

JI1.3 |TyrauGaes A. A. Bricias maTematika. OCHOBBI MATEMaTHYECKOTO aHAIIN3A! Mocksa: ®JIMHTA, 2018
33724y C PEIICHUIMH U TeOpus: yueOHHK

6.1.2. JlonoHuTeILHAS JUTEpPaTypa

ABTODBI, COCTaBUTENHU 3arnaBue W3narenscTBO, TOI
JI2.1 |T'myxosa O. 1O., MaremaTuka: yueOHO-MeTOAM4ECKOe mocodue Kemeposo: Kemepockuit
Mamnsmmuenko O. B. TOCYAapCTBEHHBIN YHUBEPCHUTET,
2018
6.1.3. MeTtoauueckune pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue WznarenbcTBo, oA
JI3.1 |Cadonosa B. IO., MaremaTuka: yueOHO-METOAM4ECKOe mocodue Kemeporo: KemepoBckuit
Bopucos B. T'. TrOCYyAApCTBEHHBIN YHUBEPCUTET,
2019

6.2. D1exTpoHHBIE y4eOHbIe H3JaHUS U 3JIeKTPOHHbIe 00pa3oBaTe/IbHbIe PeCypChl

D1  |Bcepoccuiickue narepaer-onumnuazsl. - URL: https://online-olympiad.ru

32  |Enunas kosnekuus nudpoBbix o0pazoBarenbHbIX pecypceos. - URL: http://school-collection.edu.ru

93  |MudopmanuonHas cucreMa « Enunoe okHO focTyna k oOpa3oBaresbHbIM pecypcam». - URL:  http://window.edu.ru/

D4 |OtkpeiThlii KOJUTEK. MaTtemaTuka. - URL: https://mathematics.ru

95 |lloBropum mMatematuky. - URL: http://www.mathteachers.narod.ru

D6 |CnpaBoYHUK 110 MaTeMaTUKe AJs MIKOJIBHUKOB. - URL: https://www.resolventa.ru/demo/demomath.htm

97 |Cpenuss mateMaTuueckast UHTepHeT wikona. - URL: http://www.bymath.net/

D8  |Denepanbhbiii nopran «Poccuiickoe oopazoBanue». - URL:  http://www.edu.ru/

6.3.1 JInueH3u0HHOE U CBOOOTHO pacpocTPpaHsieMoe POrpaMMHoe odecrieyeHne, B TOM YHcje 0Te4eCTBEHHOr0 IPON3BOACTBA

6.3.2 IlepeyeHb npoecCHOHANBHBIX 023 JAHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|CnpaBounas [IpaBosast Cucrema Koncynsrantllnroc

6.3.2.2|Uudopmanmonnas cnpaBouHas cuctema «["apanr»

7. MTO (o6opyroBaHHE U TEXHHYECKHE CPeICTBA 00y4eHM )

Ne Ha3znauenue O6opynoBanne o Anpec Bug
236 y4eOHast Ay JUTOPHS IS JleMOHCTpalMoOHHOE 344029, PocroBckas
MPOBEICHHS 3aHATHIA 00opynoBaHue, yueOHO- obnacTts, T. PocToB-Ha-
JIEKIIMOHHOTO THIA, 3aHATUH HaTJISIIHBIC TIOCOOHS Hony, IlepBomaiickmii
MIPaKTUYECKOro U Criennanu3upoBaHHast MeOeb: paiion, yn. CepkaHTOBa,
CEMUHApPCKOI0 THUIIA, cron — 14 mr., cryn — 26 mr., 2/104
KYPCOBOT'O IIPOEKTUPOBAHHUS nocka — 1 mr.,

(BBIMOTHEHUS KYPCOBBIX
paboT, IPOEKTOB), IPYIIIOBBIX
Y UHAMBUYaJIbHBIX
KOHCYJIbTAllUi, TEKYIIETo
KOHTPOJISl U MPOMEXKYTOUHOU
aTTecTaluu




