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1. IEJH, 3AJAYM U MECTO JUCIIATITAHBI
B CTPYKTYPE ONOI CIIO

OO61eo0OpazoBartenbpHas aucuuiuiiHa MaremaTtuka (ykazamv  Hazeéanue  OUCYUNTIUHDL)
u3ydyaercs Ha yriiyOJeHHOM ypOBHE B 00IIe00pa3oBaTeIbHOM LUKJIE y4eOHOro IuUIaHa OCHOBHOU
npodeccuoHaIbHOM 00pa30oBaTeIbHON MPOrpaMMbl HMOJATOTOBKHM KBAJU(HUIKMPOBAHHBIX padoOuuX,
cyxamux — 35.01.27 Macmep cenbckoxo3sa1icmeenHo20 npou3so0cmaa.

ITpuopuTteTHBIMH LieNIMU OOyYeHHsI MaTeMaTHKe B 00IeM 00pa30BaHUM Ha YriIyOJEHHOM
YPOBHE MPOJ0JIKAIOT OCTaBATHCS:

- (GopMHpOBaHHE LEHTPAIbHBIX MaTeMaTHYECKUX MOHATHH  (YUClIO, BEIMYMHA,
reomMeTpuueckas (urypa, mepeMeHHas, BEpOSATHOCTb, (YHKIUS, NPOU3BOIHAS, WHTETpai),
o0ecrneynBalIUX IPEeEeMCTBEHHOCTh U IE€PCIEKTUBHOCTh MAaTEeMAaTHYECKOro 00pa3oBaHUs
00yJaromuxcs;

- IOJBEJEHUE Y4YalUXCs Ha JOCTYIIHOM JJIsi HMX YPOBHE K OCO3HaHHUIO B3aUMOCBSI3U
MaTeMaTUKd M OKPYKAIOILEro MHUpa, NMOHMMAaHMI0 MaTeMAaTUKH KakK 4acTU oOIed KyJIbTypbl
4eJI0BEYECTBA;

- pa3BUTUE MHTEJUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEM ydaluxcs, 03HAaBATEIbHOU
AKTUBHOCTH, HCCJIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILIUICHHS, HMHTEpeca K H3YyYCHHUIO
MaTeMaTUKH;

- (hopmupoBanme QyHKIMOHAILHOW MaTeMaTHUYECKOW I'PaMOTHOCTH: YMEHHsI paclio3HaBaTh
MaTeMaTUYECKUE aCHEKThl B PEAJIbHBIX )KU3HEHHBIX CUTYALUSX U MPU U3yYEHUH JIPYIHX Y4eOHBIX
IPEIMETOB, NPOSBIECHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HMX Ha SA3bIKE
MaTeMaTUKd U CO3/aBaTb MaTEeMaTUYECKUE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTH4eCKUIl
anmnapar JUisl pelIeHUs IPaKTUKO-OPUEHTHPOBAHHBIX 3a7ayd, HWHTEPIPETUPOBAaTh MU OLEHUBATh
[IOJIyYEHHBIE PE3YJIbTATHI.

OcCHOBHbBIE TUHUM COZEp)KaHUS Kypca MaTeMaTWKH B o0ueM oOpa30BaHUM YIriIyOJIEHHOTO
ypoBHS: «Yucna U BbIUKCIHEHUS», «Anredpa» («AnreOpandeckue BbIpaXeHHUs», «YpaBHEHUS U
HepaBeHCTBay»), «Havana maremMaTrueckoro ananuzay», «I'eomerpus» («I'eomerpuueckue GuUrypst u
uX CBOWCTBa», «/3MepeHue reoMeTpuuecKux BEIUUUH»), «BeposTHOCTh U cTaTucTHKay». [laHHBIE
JVHUAW Pa3BUBAIOTCS MapaijielbHO, KaXKaas B COOTBETCTBUU C COOCTBEHHOM JIOI'MKOM, OJHAKO HE
HE3aBHCUMO OJHA OT JpPYyroM, a B TECHOM KOHTAaKTe M B3auMojeuctBuu. Kpome sToro, ux
00BbeIMHSET JIOTHUECKasi COCTABIISAIONIAs], TPAIUIMOHHO MIPUCYIasi MaTeMaTHKE U MPOHU3bIBAIOILAS
BCE MaTeMaTHuYecKue Kypchbl M cojepxatenbHble nuHuU. ChopmynupoBanHoe B DenepaibHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTe CpeaHero obdiiero oOpa3oBaHUs TpeOoBaHME
«YMEHHUE ONIEepUpOBaTh MOHATHSAMH: OIpEICIICHHUE, aKCUOMa, TEOpPEeMa, CIIEACTBHE, CBOMICTBO,
NpPU3HAK, J0Ka3aTeNIbCTBO, PAaBHOCUIbHBIE (DOPMYIUPOBKU; yMeHHE (HOPMYIUpOBaTh 00OpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKICHHUE, NMPUBOANUTH MPUMEPHl U KOHTPIPUMEPHI, UCIOJIB30BAaTh METOJ
MaTeMaTUYECKON MHIYKIMHM; IMPOBOAUTH JOKA3aTENbHBIE DPACCYXKIECHUS NPHU PELICHUM 3a]ad,
OLICHUBATh JIOTUYECKYIO TMPaBUIBHOCTh PACCYXJIEHUN» OTHOCHUTCA KO BCEM KypcaM, a
dopMHpOBaHUE JIOTMYECKHX YMEHHUIl pachpeaensercs Mo BceM rojgaM oOy4eHHMs Ha YpOBHE
cpemHero odmiero oopa3oBaHus.




2. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS OBIIIEOBPA3OBATEJILHOM JACIHILJIMHBI

Kon u HaumeHnoBanue
hopMHUpyeMBIX

[limanupyembie pe3ysIbTaTbl OCBOCHUS TUCIIUIIIINHBI

1 2
KOMITETEHIH OO6mme JucuuniauHapHbie
OK 01 - TOTOBHOCTb K TpYyIy, OCO3HaHHE ILIEHHOCTH |- BIIQJIeTh METOAaMH JI0Ka3aTelbCTB, AJITOPUTMAMH pPELICHUS
Buioupame Cnocobbl | MacTepcTBa, TPY10JI00ue; 3a1a4; yMeHHE (OPMYJIUPOBATH OIPEACICHHS, AaKCHOMBI U
peuierus 3a0ay | - TOTOBHOCTh K  AaKTUBHOM  JI€ATEIbHOCTH | TCOPEMBI,  NPUMEHATb  UX, MPOBOJUTH  JOKa3aTelbHbIC
npogheccuoHanbHoll TEXHOJIOTMYECKON U COLMAIbHON HANpPaBIEHHOCTH, | PACCYKJIEHUS B XOJI€ pEllIECHUs 3a/1a4;
desimenvbHOCMU CIIOCOOHOCTh ~ MHHUIIMHPOBATh, IJIAHUPOBATH M | - YMETh ONEPUPOBATh IMOHATUSMHU: CTENEHb YHUCIA, JIoTapupm
NpUMEHUMeNbHO K | CAaMOCTOSITEIILHO BBIMOJHATH TAKYIO IEATEIbHOCT; | YMCJIa; YMEHHE  BBINIOJHATH  BBIUYMCICHUE  3HAYEHUU U
PA3NIUYHBLM - HHTEpeC K pa3IMYHBIM chepam | mpeoOpa3zoBaHUsl BBIPAKEHUI CO CTEMEHAMHU H Jorapupmamu,
KOHMeKCmam pohecCuOHANBHON e TEIbHOCTH, npeoOpazoBaHus APOOHO-PAMOHATLHBIX BBIPAXKCHHIH,
OsnageHue YHUBEPCAIbHBIMHU y4eOHBIMU | - yMETh ONepUpOBaThH MOHATHSIMH: palroHasIbHbIE,
MMO3HABATEIIbHBIMU JICHCTBUSIMU: UppalMoHaIbHBIC, MOKa3aTeJbHbIC, CTETIICHHBIE,
a) 0a30BbIE JJOTHYECKHE IEHCTBUS: ngorapudmuyueckue,  TPUTOHOMETPHUYECKHE  YpaBHEHUS WU
- CaMOCTOSITENIbHO dbopmynupoBaTh U | HEpaBEHCTBA, UX CUCTEMBI;
aKTyallu3upoBaTh MPOOIEMy, paccMaTpuBaTh €€ | - yMETh ONEpUpPOBATh MOHATUSIMH: (YHKIHMS, HempepbIBHAS
BCECTOPOHHE; GbyHKIMSA,  TPOW3BOJHAS,  IEpPBOOOpa3Hasi,  OMpEAeSICHHBIN
- YCTaHABJIMBATh CYIIECTBEHHBbI MPU3HAK WJIM | UHTETPAJ; YMEThb HAXOJIUTh MPOU3BOJHBIE  3BJIEMEHTAPHBIX

OCHOBAHUA I CpaBHCHHH,
00001IeHHS;

- OmpeneNaTh IeNd  JIeATeIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBISBJISITH SaKOHOMepHOCTH 158 HpOTHBOpeqHﬂ B
paccMaTpUBAEMBbIX SBJICHHSX;
'BHOCHTB‘KOppeKTHBBIB,HeHTeHBHOCTB,OHeHHBaTB
COOTBETCTBUE PE3YJIbTaTOB IICNISIM, OIICHUBATh
PHCKH MOCTEACTBHI AEITEILHOCTH;

- pa3BHBATh KPEATHBHOE MBIIUICHUE TIPU PCIICHUN

Kinaccupukanuu u

3aaaBaTb

(GyHKIMH, HCHOJIB3YS CIPABOYHbIE MaTEpHalbl; UCCIEIOBATH B
OpOCTEHIINX CiydasX (YHKIMM Ha MOHOTOHHOCTb, HAXOAWUTh
HauOoOJbIINE W HAUMEHbIIME 3HAYEHMUS] (QYHKIUM; CTPOUTH
rpaduKkd  MHOIOWIEHOB €  HCHOJb30BAHWEM  armapara
MaTEeMaTHYeCKOro aHajlin3a; MPUMEHSTh MPOU3BOJHYIO IIpH
pelleHnn  3aJad  Ha  JBW)KEHHME,  pemarb  [PaKkTHUKO-
OpUEHTHUPOBAaHHBIE 3aJaud Ha HauOOJIbIIME U HaWMEHBIINE
3HAUEHUs, HA HaX0XAECHNUE ITyTH, CKOPOCTU U YCKOPEHUS;

- yMeTb ONEpUpOBaTh MOHATHAMH: palHOHalIbHas (YHKINS,
nokaszaTesbHast QYHKIHS, cTeneHHas: QyHKIMs, JorapupmMuuecKas

! Vka3bIBaroTCs IMYHOCTHBIE U METANIPEMETHBIE PE3YNILTAaThl B cOOTBETCTBUM ¢ PTOC COO
2 YKa3bIBalOTCS TPEMETHBIE PE3YIILTAThI B cooTBeTCTBUM ¢ DT'OC COO




YKU3HEHHBIX TIPOOJIeM

6) 6a30BbIC MCCIICIOBATEILCKHUC JICHCTBUS:

- BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEIILCKON H
MIPOEKTHOM NIeATEITHbHOCTH, HABBIKAMU DPa3PEIICHHS
npo0Jem;

- BBIABJIATH TNPUYUHHO-CIICJCTBCHHBIC CBSI3U W
aKTyaJIM3MPOBaTh 3aj7ady, BBIABUIATh TMIIOTE3Y €€
pelieHus, HAXOJUTh apTyMEHTHI JUTS
JIOKa3aTejIbCTBa CBOUX YTBEPXKICHUMU, 3a]1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

- aHAJIM3MPOBATH TOJYYCHHBIC B XOJE PCUICHHS
3a/1la4ll PEe3yNIbTaThl, KPUTHUYCCKH OICHUBATh HX
|mocToBEepHOCTh, MPOTHO3UPOBAaTH W3MCHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH;

- yMeTh HWHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBMraTh  HOBbIE  WJAEH,  TpeiaraTh
OpI/IFI/IHaJ'II)HI)IG IIOXOAbI nu peHIeHI/ISI; nu

CHOCOOHOCTh MX UCIOJIB30BAHUS B TO3HABATEIBHOM
Y COLIMAIIBHON ITPAKTHUKE

(yHKIMS, TPUTOHOMETpPUYECKUE (PYHKIIMU, OOpaTHbIC (YHKIIHH;
YMEHHE CTPOUTH TpadUKH U3YYCHHBIX (DYHKIUH, HCIIOIB30BAThH
rpa@ukyd NpU M3YyYEHUH [IPOLIECCOB M 3aBHCUMOCTEH, mpu
pelIeHny 3a1ad w3 APYruxX Y4eOHBIX MPEIMETOB W 3ajad U3
peaIbHOM KU3HU; BBIpaKaTh (POpMynamMu 3aBUCHMOCTH MEXIY
BEITMYUHAMU;

- YMETh peniaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHMCIIE Ha
MPOLICHTBI, JOJMM ¥ YacTH, Ha JBWKCHHE, PAadOTy, CTOMMOCTH
TOBapOB U YCIYI, HAaJOTW, 3aJaud M3 OOJacTH YIpaBJICHUS
JUYHBIMA U CEMEHHBIMU (DMHAHCAMH); COCTABIISATH BBIPAXKCHUS,
ypaBHEHHUS, HEPAaBEHCTBA W MX CHCTEMbI IO YCIOBHIO 3a/ayM,
UCCIIeIOBATh MOJTy4eHHOE pelnieHue " OIICHUBATH
PaBI0NO00HOCTh PE3yNIbTATOB;

- yYMETh ONEPHUPOBATh NOHATUSMHU: CpeAHEEe apu(MeTHIecKoe,
MeaMaHa, HauOonblllee W HaUMEHbIEe 3HAYCHHUA, pa3Max,
JWCTIEPCHUsI, CTAaHIAPTHOE OTKJIOHEHHE YMCIIOBOTO HA0Opa; yMETh
U3BIIEKaTh, HHTEPIPETUPOBATh WH(OPMALINIO, TIPEICTABICHHYIO B
Tabnuiax, Ha auarpammax, rpadukax, OTPa’KaloIlyl0 CBOMCTBa
pealbHBIX MPOIECCOB U SBIECHUHN; MPEACTABIATh HHPOPMAIHIO C
MOMOIIBIO0 TAOJMUI] M JUarpaMM; HCCIICIOBATh CTATUCTHYCCKHE
JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEM TIpadUyecKuX METOJIOB U
AIEKTPOHHBIX CPEJICTB;

- YMETh ONEPHPOBATh MOHITUSIMH: CIYYalHBIN OMBIT U CIy4aitHoe
COOBITHE, BEPOSTHOCTh CIIY9allHOTO COOBITHS; YMEHUE BBIYHCIIATH
BEPOATHOCTh C  HCMOJB30BAaHUEM TpadUUYecKUX  METOJIOB;
MPUMEHITh (DOPMYIIBI CIIOKEHUS W YMHOXCHHS BEPOSTHOCTEH,
KoMOuHaTopHble (akThl U GOpMYyIbl TpPU PEUICHUH 33]ad;
OIICHUBATh BEPOSITHOCTH PEAIBbHBIX COOBITHIA, 3HAKOMCTBO CO
CIIy4aiiHBIMH  BEJIMYMHAMHU; YMEHHE TPUBOAUTH IPUMEPHI
MPOSIBIICHUS  3aKOHA OOJIBIIUX YWCeT B TPHPOJHBIX H
OOIIIECTBEHHBIX SIBICHUSX;

- yMeTh OINEPHPOBATh MOHITHSIMH: TOYKA, MpPsMasi, TUIOCKOCTD,
MPOCTPAHCTBO, ABYTPAHHBIN Yroll, CKPEHIMBAIOIIMECS TPsSMEIE,
MapaJUICILHOCTh M TEPIECHANKYIIPHOCTh MPSIMBIX U TIOCKOCTEH,




YTOJI MEX]y MPSIMBIMHU, YTOJI MEXKy NMPSIMOH M IIOCKOCTBIO, YTOJI
MEXIy TIUIOCKOCTSIMH, PAcCTOSIHME OT TOYKH 1O IUIOCKOCTH,
paccTosiHME MEXAY NMPSMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSIMU;
YMEHHUE HUCIIOJIb30BaTh NMPU PEIICHUH 3a/1a4 M3y4YeHHbIE (PAKTHl U
TEOpeMbl IUIAHUMETPUH; YMEHUE OLEHHMBATh pa3Mepbl 0OBEKTOB
OKPYXKaIOIIEro MUPA;

- YMEThb OIICpUPOBATH MOHSATHAMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKa, KyO, mapajuienenunesn, Ipu3Ma, OUpaMuia,
¢urypa 1 NOBEpXHOCTh BpaIeHUs, IMIUHIP, KOHYC, map, cepa,
ceueHHst (UTYpBl BpalIeHHS, IUIOCKOCTh, Kacaromascs chepsl,
IIWJIMH/PA, KOHYCa, IUIONIAIb MOBEPXHOCTH MHPAMUIBI, TPU3MBI,
KOHyCa, LWIMHIpa, IUIOmanas  cdepel, o00beM  KyOa,
HPSMOYTOJIBHOTO  Mapajviefienunena, MUPaMHUIbl,  HPU3MBI,
IWIIMH/Ipa, KOHYyCa, [Iapa; YMEHHE N300pakaTh MHOTOTPAaHHUKH U
IIOBEPXHOCTH BpALICHUS, MX CEYEHUS OT PYKH, C IOMOIIBIO
YCPTCIKHBIX HMHCTPYMCHTOB M DOJCKTPOHHBIX CPEACTB, YMCHHUC
pacro3HaBaTb ~ CHMMETPHUIO B TIPOCTPAHCTBE;  yMEHHE
PpacIiio3HaBaThb MMPaBUJIbHBIC MHOTOI'PAaHHUKU

- YMeTb ONEpUpOBaTh IMOHATUSAMH: JBWKEHHME B IPOCTPAHCTBE,
1o100HbIE (UTYpPHI B NPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE
IIoImaaed MOBEpXHOCTEH M 00BEMOB MOAOOHBIX GUIYp INpHU
peIIeHIH 3a/1a4;

- YMeTb BBIYMCIATH T'€OMETPUUECKUE BEIWYMHBI (JUIMHA3, Yrod,
TUIOIIAIb, 00bEM, TUIOMIA/Ib TIOBEPXHOCTH), UCTIONB3YS N3yUYeHHBIE
(bopMyJIBI U METOBI;

- YMETh OIEpPUPOBATH IIOHATHUAMU: IPSIMOYIOJIbHAs CHCTEMaA
KOOp/AMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKaJISIPHOE TPOM3BEICHHE, Yrold MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TIPOU3BEJIEHHE BEKTOpPa Ha YHCJIO; HAXOAWUTh C
MTOMOIIBI0 U3YYEHHBIX (HOPMYJ KOOpAUHATHI CEpeIUHBI OTpe3Ka,
paccTosiHuE MEXAY JABYMS TOUKAMU;

- YMCTb BI)I6I/IpaTI) HOHXOHS[H_[I/II\/’I H3y‘IeHHI)II\/'I MCTO OJId PCIICHUA
3aJauu, pacro3HaBaTh MaTeMaTHYeCKue (baxTh u
MaTEMAaTUYCCKUEC MOACIM B TMPUPOJAHBIX H O6HIGCTBCHHI)IX




SBJICHUAX, B HCKYCCTBE;, YyMEHHE IIPUBOJUTH  IPUMEPHI
MaT€MaTHYeCKUX  OTKPBITUM  POCCHMCKOM M MHPOBOHU
MaTEMAaTHYECKON HAYKH.

- YMETb OIIEpUpPOBaTh IOHATHUSAMHU: ONPEICIICHUE, aKCUOMA,
TEOpeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTeNIbCTBO,
paBHOCWIBHBIE  (OPMYJIUPOBKH;  yMeHHE  (OPMYIHPOBATH
o0paTHO€ M TNPOTUBONOJIOKHOE YTBEP)KACHHUE, HPUBOAUTH
HIPUMEPBI u KOHTPIIPUMEPHI, HCII0JIb30BaTh METOJ
MaTEeMAaTUYECKOM  MHIYKIUHM;  NPOBOJUTH  JIOKA3aTEJIbHBIC
paccyXJeHMsl TMpU pELIEHUU 3a7ad, OLIEHUBATh JIOTUYECKYIO
IIPABWJIBHOCTb PaCCYXICHUM;

- YMETb OIEPUPOBATH MOHATUSMU: MHOXKECTBO, MOIAMHOMXECTBO,
olepalyy HajJ MHOXKECTBaAaMH; YMEHHME HCIIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN amnmapar Jjsl ONMCAHUS pealbHbIX MPOLIECCOB U
SBJICHUH NPHU PELICHUH 3aJad, B TOM YUCIE U3 APYrUX Y4eOHbIX
IPEIMETOB;

- YMETb OIEepUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Ipad, repeso,
LUKJI, Tpad Ha MIOCKOCTU; YMEHUE 3a/1aBaTh U OMUCHIBATH Tpadbl
pa3IMYHBIMM cHoco0aMH; MCIONb30BaTh Ipadbl NpU pPELICHUU
3a/1a4;

- yMeThb CBOOOJHO ONEpUPOBaTh MOHATUSIMH: COYETAHUE,
MEepPECTaHOBKA, YUCJIO COYETAHHM, YHUCIO MEPEeCTaHOBOK;, OWHOM
HeioTOoHa; ymeHune mpUMEHSATh KOMOWHATOpHBIE (AKTBl U
paccyxaeHus JUIsl pelieHus 3a/1ay;

-yMETb OIIEPUpPOBaTh MOHATHAMM: HATypaJbHOE YHUCIO, LEJI0E
YUCJIO, OCTaTOK IO  MOJYJI0,  pPAllMOHAIBHOE  YHUCIIO,
UppalMOHAILHOE YHUCIIO, MHOXECTBA HATypajbHBIX, LEJbIX,
palMOHAIbHBIX, NEHCTBUTENbHBIX YHMCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKK  JISIMMOCTH, HaWMEHBIIUH OOWuMil jxenurens U
HauMeHblIee ollee KpaTHOe, alrOpuT™M EBKiMIa mpu perieHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IO3ULMOHHBIMH CHUCTEMaMHU
CUHCIICHHUS;

- YMeTb CBOOOJHO ONEpPUPOBATh MOHATHSAMHU: CTEHEHb C LIEIBIM
MOKa3arejgeM, KOpPEeHb HaTypaJbHOM CTENEHHU, CTENeHb C




palMOHABHBIM  IIOKa3aTesleM, CTENeHb C  JIeHCTBUTENBbHBIM
(BelIecTBEHHBIM) MTOKa3aTeseM, JIOTapudM Yrciia, CHHYC, KOCHHYC
Y TaHT'€HC IPOU3BOJIBHOIO YUCIIA;

- YMEThb ONEPUPOBATH IMOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPAaBHEHUN U
HEPAaBEHCTB, PaBHOCWJIBHOCTh YPAaBHEHUM, HEPABEHCTB U CUCTEM,
palMoHalbHble, HppalOHAIbHbIE, [10Ka3aTelIbHbIC, CTEIEHHBIE,
JorapupMHUECKHeE, TPUTOHOMETPUUECKHE ypaBHEHUS,
HEpaBEHCTBA U  CUCTEMbI, yMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C IIOMOILBIO DPA3JIUYHBIX IPUEMOB;
peliath ypaBHEHHUS, HEPaBEHCTBA M CHCTEMBl C IapaMeTpoM;
IPUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI JJISl PELICHUS
MaTeMaTHUYeCKUX 33a/a4 U 3aJlad U3 pa3inyHbIX 0OjacTell HayKu U
pEabHOM )KU3HU;

-yMeTb CBOOOJHO OINEPUPOBATH MOHATUAMH: Tpapuk (YHKLHH,
oOparHast (yHKIUS, KOMIIO3ULUS (PYHKUMM, JIMHEHHAs QyHKUUS,
KBaJpaTHuHas (YHKUUSA, CTeNeHHas (QYHKOUS C  LelIbIM
MOKa3zarejaeM, TpPUTOHOMETpUYecKue  (QyHKIMH, OOpaTHbIE
TPUTOHOMETPUUECKHE byHKLHY, NIOKa3aTeNbHAs "
norapudmuueckas GpyHKINN; yMEHHE CTPOUTD rpaUKu QyHKIIHM,
BBINOJIHATh ~ MpeoOpazoBaHus rpadukoB (yHKIMH; yMeHUe
WCIOJIb30BaTh Tpapuku (QYHKIUN Uil W3Y4YEHMs] TNPOLIECCOB U
3aBUCUMOCTEH TMpH peLIeHHH 3ahady M3 JPYyruxX yueOHbIX
MpeIMETOB W M3 pealbHOM KHU3HU; BbIpaXKaThb (popmynamu
3aBUCUMOCTH  MEXIYy  BeIMYMHAMHU;  yYMEHHE  CBOOOJHO
ONEpUpPOBATh MOHATHUAMHU: YETHOCTh (PYHKIMH, NEPUOAMYHOCTD
(yHKINH, OTPAaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTh (DYHKIIHH,
KCTpeMyM (yHKIMH, HauOousiblliee W HaMMEHbIIEe 3HAUYCHUS
(GyHKIMHM Ha MPOMEXKYTKE, YMEHHE NPOBOIUTH HCCIEI0BAHUE
(YHKIIMY; YMEHHUE HCIO0JIb30BaTh CBOMCTBA M rpaduku QyHKUIUN
JUIs pElIeHUs YpPaBHEHMH, HEPABEHCTB M 3a/ay C MapaMeTpaMu;
n3o0pakaTh Ha KOOPJWHATHOW TIJIOCKOCTH MHOXKECTBA pEIICHUUN
YPaBHEHUI, HEPABEHCTB U UX CUCTEM,;

- YMETb CBOOOHO OIepupoOBaTh MOHSTHSIMU:




IIOCJIC/IOBATEIILHOCTD, apudmeTHIecKas IIPOTPECCHs,
reoMeTpuuecKasi  mporpeccusi,  OeCKOHeyHO  yObIBaromias
reoMeTpuIecKast HPOTPECCHS; yMEHHE 3a7aBaTh
MOCTIeIOBATEIbHOCTH, B TOM YHCJE C HOMOIIBIO PEKYpPPEHTHBIX
(opmyu;

- YMETh ONEpUPOBaTh MOHSATHSIMHU: HENPEPHIBHOCTh (YHKIINU,
acUMNTOTHI rpaduka (YHKIHUH, TEpBas M BTOpas IPOU3BOJIHA
(GyHKINH, TEOMETPUUECKUI U (PU3NUECKUN CMBICT HPOU3BOIHOH,
nepBooOpaszHasi, ONpEAEICHHBIH WHTErpajl; yMEHHE HaXOAUTh
aCHMIITOTHI Tpaduka QYHKIMH; YMEHHE BBIYUCISTH IPOU3BOTHBIC
CYMMBI, TpPOM3BEICHUS, YaCTHOTO M KOMIIO3MLIWHU (DYyHKIHUH,
HAXOJUTh YpaBHEHHE KacaTeJbHOW K rpaduky QyHKIWHU; yMEHUE
YICTIONIb30BaTh MPOM3BOJHYIO Ul WCCIENOBAaHHUSA (YHKIUH, IS
HAXOKJCHUS HAMTYYIIEro PEHICHUs] B MPUKIIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-)KOHOMUYECKUX H  (U3MYECKHX 3ajadax, st
OTIpeNIeNICHUs] CKOPOCTH M YCKOPEHHS; HAXOIUTh IUIOMIAIN |
00beMbl (UTYp C TMOMOIIBIO HHTErpana; HPUBOJIUTH MPHUMEPHI
MaTeMaTHIeCKOTO MO/JICITUPOBAHUS C MTOMOIIIBIO
mudhepeHIaTbHBIX YPaBHEHHI;

- yMeThb OIEPHPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIO,
CONPSDKEHHBIE KOMIUIEKCHBbIE 4YHCIa, MOJYJAb U apryMeHT
KOMIUIEKCHOTO 4YHcia, (GopMa 3aluch KOMIUIEKCHBIX —YHCell
(reomeTpuyeckas, TpPUTOHOMETpPHUYECKass U ajredpauueckas);
YMETh TIPOU3BOIUTH apr(PMeTHIECKNE NEHCTBHS C KOMIUIEKCHBIMU
qucIaM{; TPUBOIUTH NPUMEPHl HCIOIb30BaHMUS KOMIUIEKCHBIX
qHCel;

- yMeTb CBOOOJHO ONEpUPOBaTH MOHATHSAMM:  CpeIHee
apupMeTHUecKoe, MeAWaHa, HauOoJbIlee W  HaWMEHbIIee
3HAa4YeHHUs, pa3Max, AMUCIEPCUs, CTaHJAPTHOE OTKIOHEHUE s
ONMCaHWsI  YWCIOBBIX  JIaHHBIX;  YMEHHE  HCCIIEZIOBaTh
CTaTUCTHYECKHE JaHHblE, B TOM 4HCIE€ C NPUMEHEHHUEM
rpadUyecKux METOJIOB U DIIEKTPOHHBIX CPEICTB; Trpauuecku
UCCIIeIOBaTh COBMECTHBIE HAOJIOJCHHUS C IMOMOILIBIO TUarpaMm
paccernBaHus U JIMHEWHOW PErpecCuy;




- YMETh HaxOJHUTh BEPOATHOCTH COOBITHH C HCIOJIh30BAHUEM
rpadMUecKuX METOJIOB; IPUMEHSTD JUIS peIIeHus 3a1a4 (GOPMYIIbI
CIIO)KEHUSI W YMHOXXCHHUS BEPOSTHOCTEH, (OpPMYITy TOITHOM
BEepOSATHOCTH, Gopmyny bepHymim, koMOWHATOpHBIC (AKTHI H
(opMyJIBI; OIICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITHUH; YMEHHUE
ONEepPHUPOBATH MOHATHAMU: CIIydaiHas BEJIMYMHA, paclpe/ieleHne
BEPOSTHOCTEW, MAaTeMaTHYECKOe OXHUJaHUe, JIHCIepcus |
CTaHJApTHOE OTKJIOHEHHE CIY4YalHOW BEJTMYUHBI, (PYHKUIUHU
pacrpenelieHis] U IJIOTHOCTH PaBHOMEPHOTO, MOKAa3aTelbHOTO U
HOPMAaJIbHOTO pAacIpeesieHH; YMEHUE HCIOIb30BaTh CBOWCTBA
U3YUYCHHBIX PACIpEICICHUN Ul pEIleHHs 3a1a4; 3HAKOMCTBO C
NOHATHSMH: 3aKOH OOJBIIMX YHCEJ, METOJbl BBIOOPOYHBIX
UCCIICIOBaHMIA; YMEHHE TIPUBOJIUTH MIPUMEPBI IPOSIBIICHUS 3aKOHA
OOJIBIIINX YKCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBICHHSIX;

- yMeThb CBOOOJHO ONEPUPOBATh IMOHATHSIMHU: TOYKA, HpsSMasi,
IUIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKHH yrod,
JBYIpaHHBIA  yrojl, TPEXTPaHHBIM Yroy, IepeceKaroluecs,
napajyieNIbHble M CKPEIIMBAIOUINECs TpsSMBbIe, MapajuIeIbHOCTh U
HNEepHEHIUKYIAPHOCTh MPSIMbIX M IUIOCKOCTEH, yroil Mexay
MPSIMBIMH, YTOJ MEXKIY MPSIMOH M TUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMM; yYMEHHE UCIOJNb30BaTh IpPHU pEIIeHUH 3a7ay
M3ydeHHbIE (aKTHl M TEOPEMBI TUNIAHUMETPHUH; YMEHHE OLEHUBAThH
pa3Mepbl 0OOBEKTOB B OKPYXAIOIEM MHUpPE; YMEHHE ONEepUpPOBATh
MOHATHSIMU: MHOTOTpaHHHK, ceueHue MHOTOTpaHHHKA,
NPaBUIBHBI MHOTOTPAaHHMK, TpU3Ma, NHpamuaa, ¢urypa u
MMOBEPXHOCTh BpaIlleHUs, IWJIMHIP, KOHYC, map, chepa, pasBepTKa
MIOBEPXHOCTH, CEYCHUsI KOHYCa W IMJIMHJApa, NapajielibHble OCH
WM OCHOBAHWIO, CEYCHHUE Iapa, TUIOCKOCTh, Kacaromascs cQepsl,
HWINHApPA, KOHYCa; YMEHHE CTPOUTh CEUeHHEe MHOTOTPaHHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI H TIOBEPXHOCTH BPAIICHHS,
UX CEYEHHs, B TOM YHUCIIE C TOMOIIBIO 3JEKTPOHHBIX CPEICTB;
yMEHUE TIPUMEHSTH  CBOWCTBA  TEOMETPHUYECKUX  (uryp,
CaMOCTOSITENILHO  ()OPMYJIMPOBATH  ONpPEICNICHUS]  U3Y4aeMBbIX
¢duryp, BBIIBUTATh THUIIOTE3Bl O CBOWCTBAX W NPHU3HAKAX
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reOMEeTPUYECKUX (GUryp, OOOCHOBBIBATH WM ONPOBEPIaTh UX;
YMEHUE TPOBOJUTH KJIACCUPHUKAIMIO (GUTYp [0 Pa3IUYHbIM
IpU3HAKaM,  BBIIOJHATH  HEOOXOIMMBIE  JIONOJIHUTEIbHbIE
IIOCTPOCHUS;

- yMeTb CBOOOJHO ONEPUPOBATH HMOHATHAMMU: IUIOIAAb (DUTYDBI,
00beM (PUTYpBI, BETUYMHA YTJIA, PACCTOSHUE OT TOYKH IIOCKOCTH,
paccTosiHUE MEX]y NMPSIMBIMHU, PACCTOSTHHE MEXAY IUIOCKOCTSIMH,
wIomaab cepbl, IIOM@AAb MOBEPXHOCTH HHUPAMHJIBI, MPU3MBL,
KOHYcCa, LHWINHApA, o0beM Kyoba, IPSMOYTOJIBHOTO
napajulefienunesna, MUPaMUIbl, TPU3MbI, IWIMHApPA, KOHYca,
11apa; yMEHUE HaXOUTh OTHOILIEHHE 00BEMOB MOAOOHBIX GUTYP;
- yMeTb CBOOOJHO ONEpUpOBAaTh TOHATUSAMU: JBUKECHHE,
napajjenbHblii  MEpPeHoC, CUMMETpHs Ha IUIOCKOCTM M B
IPOCTPAHCTBE, IOBOPOT, NpeoOpa3zoBaHUE MOAOOUS, MOAOOHBIE
(burypsl; yMeHue pacrno3HaBaTh paBHbIE U M0A00HBIE (UIYpHI, B
TOM 4MCI€ B IPUPOJE, HUCKYCCTBE, AapXUTEKType; YMEHHE
MCIIOJIb30BaTh TEOMETPUUECKUE OTHOIICHHH, HaXOJUTb
reOMEeTpPUUYECKHEe BEMYMHBI (IJIMHA, YroJ, IJI0aab, 00beM) U
peLIeHNH 3a7a4y U3 JPYruxX y4eOHBIX NMPEIMETOB U M3 peaslbHOU
KU3HU;

- yMeThb CBOOOJHO ONEPHPOBATh MOHATHAMU: INPAMOYTOJIbHAsS
CHUCTEMa KOOPJIMHAT, BEKTOpP, KOOPJIMHATHl TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOpPOB, NPOM3BEIEHUE BEKTOpa Ha 4YHCJIO,
pas3loKeHue BEKTOpa Mo 0a3ucy, CKalsIpHOE IPOU3BENICHHE,
BEKTOPHOE TIPOM3BEIEHHUE, YOI MEXIY BEKTOpPaMHU; YyMEHHE
WCIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOJ JJIs PEIICHUS
TeOMETPUUECKUX 3a7lad M 3a4ad APYruX Y4eOHBIX MpPEIMETOB;
OTIEpPHPOBATH TOHATUSAMHU: MaTpuia 2x2 u 3x3, OmpeneruTenhb
MAaTpHUIIbl, TEOMETPUUECKHI CMBICII ONPEAEINUTENS;

- yMeTb MOJIEIHPOBaTh pEAJbHbIE CUTyallUW Ha S3bIKE
MaTEMaTHKH; COCTaBIISITh BBIPAXKEHUS, YPABHEHHUs, HEPABEHCTBA U
WX CHCTEMBI 10 YCJIOBHUIO 33/Jayd, MCCIENI0BaTh IOCTPOEHHBIE
MOJIENN c HCII0JIb30BAaHUEM anmnapara anreOpsl,
WHTEPIPETUPOBATH TMIOJIy4YEHHBIH pe3yJnbTar; CTPOUTh
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MaTEMAaTHYECKUE MOJECIN C IOMOLIbK) F€OMETPUYECKUX IOHATHH
U BEIWYMH, peulaTb CBSA3aHHBIE C HUMHU IPAKTUYECKUE 3a]a4H;
COCTaBIATh BEPOSTHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3yJIbTaT; peuaTh IPUKIAAHbIC 3a1a4U CPEACTBAMU
MaTEeMAaTHYECKOTO  aHaJW3a, B TOM  4YHCI€  COLMAIBHO-
9KOHOMUYECKOT0 U (PU3UUECKOr0 XapaKTepa;

- YMEHME BbIOMpaTh MOAXOIAIIMN METOA JUIsl pelleHUs 3alauu;
IIOHUMAaHHE 3HAYMMOCTH MATE€MAaTUKH B U3Y4YCHUHU NPUPOIHBIX U
OOIIECTBEHHBIX IPOLECCOB W SIBJICHUH; yMEHHE pAaCIO3HABATh
IPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HCKYCCTBE, YMEHHE
IPUBOJUTH NPUMEPHI MATEMAaTUYECKUX OTKPBITHM POCCUHCKON H
MHUPOBOM MaTeMaTU4eCKON HAyKU

OK 02
Hcnonvzosamo
cospemenHble cpeocmed

noucka, — aHamuza U
unmepnpemayuu
ungopmayuu, u
uHpopmayuortvie
MexHoN02UU onst
8bINONHEHUS 3a0ay
npogeccuonanvbHol
oesamenbHOCmuU

B o0nacTu IeHHOCTH HayYHOTO MMO3HAHUSA:
-chopmMupoBaHHOCTH MHUPOBO33pPEHUS
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd U OOIIECTBEHHOW IPAKTUKH,
OCHOBaHHOTO Ha Juasnore KYJBTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M UYHUTATENbCKOU
KYyJIbTYypbl KaK CpEACTBA B3aUMOJICHCTBUS MEXIY
JIOJIBMH U TIO3HAHUS MUDA;
- OCO3HaHUE IIEHHOCTH
JESATETLHOCTH  OCYIIECTBIISITh
HCCJIE0BATENbCKYIO
WHJUBUIYAJIbHO U B TPYIIIIE.
Osnajenue YHUBEPCATbHBIMU
MMO3HABATEIIbHBIMU JICHCTBUSIMHU:

B) paboTta ¢ uHdopmarmeii:
BIIAJICTh HABBIKAMHU TOJyYeHUS WHOOpMAIUU U3
MCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO
OCYIIECTBIISITh TTOUCK, aHAJIU3, CHUCTEMAaTHU3AIUI0 U
WHTEPIIPETANIO UH)OPMALIUY PA3ITUYHBIX BHIOB H
dbopM mpeCTaBICHNUS,

TOTOBHOCTb  HAy4HOH
IIPOCKTHYIO U
NEeATEIbHOCTD

y4eOHBIMU

- yMeThb OIEpUpPOBATH MOHATHSAMHU: palUOHANbHAsA (QYHKLUS,
nokaszareiabHas (QpyHKIMS, cTeneHHas (QyHKIHA, JorapupMIdecKas
GbyHKIUS, TpUTOHOMETpHUYECKUe (QYHKIMH, oOpaTHble (DYHKUUU;
YMEHHUE CTPOUTHh TI'padUKH HM3YYCHHBIX (PYHKIUH, HCIIOIb30BaTh
rpaduKkd TpH U3YyYEHUM TPOLIECCOB M 3aBUCUMOCTEH, NpHU
pelleHny 3ajad M3 JApPYyrux Yy4eOHbIX MNpeAMETOB W 3aJady H3
pearbHOM KM3HM; BBIpaXKaTb (OPMYJIaMHU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

- YMETb ONEepUpOBaTh MOHATHAMHU: TOXKIAECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUH U
HEpaBEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHHH, HEPABEHCTB U CHUCTEM,
palnyoHaIbHble, HppalloHalbHbIE, MOKa3aTelbHbIe, CTEIEHHBIE,
JorapupmMHyIEcKue, TPUTOHOMETPUUYECKHE ypaBHEHHS,
HEpaBEHCTBA U CHCTEMbI; YMETh pelllaTh YpaBHEHHS, HEPaBEHCTBA
Y CHCTEMBI C TOMOILBIO Pa3IMYHBIX IPHEMOB; PEIIaTh YpaBHEHHUS,
HEpaBEHCTBA W CHCTEMBI C MapaMeTPOM; NMPUMEHSITh YpaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI JIJIsl pEIIeHUs] MaTeMaTHYECKUX 3a]a4u U
3a/1a4 U3 pa3InYHbIX 00JIacTell HayKu U peanbHON KU3HU;

- yMmMeTb CBOOOJHO ONEpUPOBaTh MOHATUSAMU: JABH)KEHHE,
napajulefbHbI  TEpeHOoC, CHUMMETpUsi Ha IUIOCKOCTM U B
MIPOCTPAHCTBE, MOBOPOT, NpeodpazoBaHHe MNOA00MS, MOJO0OHBIE
(Gurypsl; yMeTb pacno3HaBaThb paBHbIE M MOJ0OHBIE (QUTYpHI, B
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- co3gaBaTh TEKCThl B pa3jIMYHbIX (opmartax c
y4e€TOM Ha3Ha4yeHus WHGPOpMAIMA U LEJIEeBOM
ayquTOpUH, BbIOMpas  ONTUMANbHYIO  (opMy
NpEeCTaBICHUS U YIeOHBIMHI BU3YyaIN3allNH;

- OLICHMBAaTb  JOCTOBEPHOCTb, JIETHTHUMHOCTb
uHpOpMaLlK, €€ COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-3TUYECKUM HOPMaM;

- WCIOJIb30BaTh CPEACTBA WH(POPMALMOHHBIX H

KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTHH B  PEIICHUM
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHU3aIMOHHBIX 3aMa4 ¢ COOMIOACHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH OE30I11aCHOCTH,
TUTHUEHBI, PECypcOCOCpEeKEeHUs, MPAaBOBBIX U
OTHYECKHX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BJAJETh HAaBBIKAMHM DPACIO3HABAaHHUS W 3aIIUTHI
uHpopManuy, HUHGPOPMALMOHHON OE30MacHOCTH
JTMYHOCTH.

TOM 4HCI€ B MPUPOAE, HCKYCCTBE, apXUTEKType; YMETh
HCII0JIb30BATh reOMETPUUYECKHE OTHOILICHHUS, HaXOAUTh
reoMeTpUYECKHEe BETUYMHBI (JIMHA, YO, IJI0IaAb, 00beM) IpH
pelieHNH 3aJad U3 JAPYrHX y4eOHBIX TNPEJAMETOB W pPEalbHOM
KU3HHU.

OK 03

Ilnanuposams u
Peanu308vi6ams
npogeccuonanvroe u
JUYHOCMHOE — pazsumue,
NPeoOnpUHUMAMENbCKYIO
oeamenbHOCHb 8
npogeccuonanvbHol
cghepe,  ucnonvzogamo
3HAHUSL NO (DUHAHCOBOI
2pamMomuHocmu 8
PABTUYHBIX  HCUSHEHHBIX
cumyayusx

B obnactu 1yXx0oBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS
ATUYECKOTO MOBEACHUS;

- CIIOCOOHOCTB OIIEHUBATH CUTYAIMIO U IPUHUMATh
OCO3HAHHbIE  peuIeHwus, OPUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHUE€ JIMYHOTO BKJIaJa B YCTONYMBOTO
Oynyuiero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM U
(W) IpyruM 4iIeHaM CEMbH, CO3/IaHMIO0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPUHATHS  LIEHHOCTEH
CEMENHON >XM3HU B COOTBETCTBUU C TPAAUIUSIMH
HaponoB Poccuy;

OBnaneHue yHHBEpCaIbHBIMU
JEUCTBUSIMU:

a) CaMOOPTaHMU3aITHs;

pEryIsTUBHBIMU

- yYMEThb OIIEpUPOBATH MTOHATUSAMH: panoHaIbHBIC
MppaLMOHAIIBHEIE, ITOKa3aTeJbHBIE, CTEIICHHBIE,
JorapupmMHyIecKue, TPUTOHOMETPUYECKUE  YpPaBHEHUSA U
HEPABEHCTBA, UX CUCTEMBI;

- yMETb OIIEpUPOBATh IOHATUAMHU: MHOIOIPAHHUK, CEYCHUE
MHOTOTpaHHHMKa, KyO, mapajuienenunesn, MOpusMa, NOHpaMuia,

¢urypa u MOBEpXHOCTh BpalleHUs], IWIHHIP, KOHYC, map, chepa,
cedeHus (UTypHl BpamieHUs, TUIOCKOCTh, Kacaromascs chepsl,
HWIMHIpPA KOHYCA, TUIONIAb MOBEPXHOCTH MUPAMUIBI, MPU3MBI,
KOHYCa, OUJIUHApA,  IJomans  chepsl, obbem  KkyOa,
MPSAMOYTOJIBHOTO — Tapajulefienunena, MNHPaMUAbl,  MPU3MEI,
MWINHIPa, KOHYCa, IIapa; YMEeHUEe N300pakaTh MHOTOTPAaHHUKH H
MOBEPXHOCTHA BpAILIEHUS, MX CEUEHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX HMHCTPYMEHTOB M DIJIEKTPOHHBIX CPEINCTB; YMETH
pacrmo3HaBaTh CHMMETPHUIO B MPOCTPAHCTBE; YMETh PAcO3HABATH
HpaBI/IJ'II)HI)Ie MHOFOFpaHHI/IKI/I;
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- CaMOCTOATEIBHO OCYLIECTBIIATH I103HABATEIbHYIO
NeSITeIbHOCTh , BBIABIATH NPOOJEMBbI, CTaBUTh M
(bopmynupoBaTh COOCTBEHHBIE 3a/1a41 B
00pa30BaTeNbHON JEATEIbHOCTH U KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOATEIIBHO COCTaBJATh IUIAH PpELICHUs
npoOJeMbl C  y4eTOM HMEIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUM;

- JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;
CHOcOOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHHIO
IIMPOKON 3PYyAUMLUU B Pa3HbIX 00JacTAX 3HaHU,
MOCTOSIHHO TOBBIIMIATh CBOM 00pa30BaTENbHBIA |
KYJIbTYPHBII YPOBEHb;

6) CaMOKOHTPOJIb:

- HCMOJb30BaTh NPHUEMbl peQIIeKCUU JUIsl OLICHKU
CUTYyalluu, BbIOOpa BEPHOI'O PELLICHUS;

- yYMETb OLEHHUBATb PUCKU U CBOEBPEMEHHO
IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) SMOIMOHAJIBHBIA MHTEJUIEKT, MpPEeANoararonuii

c(hOopMUPOBAHHOCTD:

- BHYTPEHHEM  MOTHBAallMM,  BKIIOYAIOICH
CTpEMJICHHE JIOCTIDKEHUIO TIeIH U  YCIexy,
ONTHUMHU3M, WHUIUATUBHOCTb, YMEHHE

JIEMCTBOBATH, HCXO/ M3 CBOMX BO3MOKHOCTEH;

- DMIIATHH, BKJIIOYANOIICH CIIOCOOHOCTH MOHHUMATH
SMOILIMOHAIIBHOE COCTOSTHUE IPYTUX, YUUTHIBATH €0
P OCYIIECTBICHIUH KOMMYHHKAIIUH, CIOCOOHOCTH
COYYBCTBHIO U COTEPEKUBAHUIO;

- COIIMaJIbHBIX HaBBLIKOB, BKJIIOYAIOIINX
CMOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMU
JTIOJbMHU, 3a00TUTHCS, TMPOSIBIATH WHTEpPEC U
paspemnaTrh KOHM)IUKTHI

- YMeThb OIEpUPOBaTh MOHITUSMH: MPSMOYTrOJbHAs CHCTEMa
KOOpJAMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPJIUMHATHI BEKTOpa
CKaJsIpHOE TMPOM3BEJCHHE, YroJll MeEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TMPOM3BEIACHUE BEKTOpPAa HA YHCIO; HAXOAUTH C
MOMOINIbIO M3YyUEHHBIX (OPMYJ KOOPAMHATHI CEpEAMHBI OTPE3Ka,
paccTostHue MEXAy JBYMS TOUKaMU

OK 04
Ippexmusro

- TOTOBHOCTbB K CaMOpPAa3BUTHIO,
CaMOCTOATCIIBHOCTU U CAaMOOIIPECACIICHHUIO,

- YMETbh ONEPUPOBATh MOHITUIMMU: CIIy4allHBIM ONBIT U CIy4yailHOe
COOBITHE, BEPOATHOCTh CIy4aWHOTO COOBITHS; YMETh BBIYMCIATH
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83aUMOO0eLCB08aMb
pabomamp
KOJLIeKmuge u KOManoe

u
6

- OBJIaJICHUE HaBBIKAMH
HCCIIEIOBATENIbLCKON IEITEIbHOCTH;
OBnajieHue YHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU
JECUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- TOHMMATh U WCIOJB30BaTh IPEHMYIIECTBA
KOMAaHJTHOW ¥ MHAWBUIYaTbHON PaOOTHI,

- TPUHUMATH eI COBMECTHOH JIEATEIBHOCTH,
OpraHW30BBIBATh JICUCTBHS IO €€ JOCTHXKCHHUIO:
COCTaBIISITh IUIAH JICHCTBUH, paclpeaciisaTh POJIU C

y4eOHO-

y4e€TOM  MHEHUH  YYacTHMKOB,  OOCYXIaTb
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOpIMHHMPOBATb M BBINOJHATH padoOTy B
YCIIOBUSAX peaJIbHOTO, BUPTYaJIbHOI'O u
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

- OCYULIECTBJISAITh IO3UTHBHOE CTPATETHYECKOE

MOBE/ICHWE B PAa3JIMYHBIX CUTYyallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBnaneHrne yHHUBEpPCATbHBIMU  PETYISTUBHBIMH
NEUCTBUSIMH:

I') IpUHATHE ce0s U APYTHX JIIOEH;

- IPUHUMATh MOTHBBI M apTYMEHTBI JIPYTUX JIIOJICH
MIPU aHAJIKM3€E Pe3yNbTaTOB ACITEIbHOCTH;

- TIPU3HABaTh CBOE MPABO M MPABO APYTHUX JIOACH
Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH
MO3UIUH JIPYTOr0 YeIOBEKa

InoHnMarb MHUp C

BEPOSTHOCTb C  HUCIOJIb30BaHUEM IpaUUyecKUX  METOJIOB;
IPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXKEHHS BEPOSTHOCTEH,
KOMOUHATOpHble (akTbl U (OpMyJbl IPHU pEIICHUH 3a7ay;
OLICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CllyyallHBIMM ~ BEJIMYMHAMM; YMEHHE IPHUBOAUTH  IPUMEpPHI
NpOSIBJICHUST 3aKOHa OONBIIMX YWCel B NPUPOAHBIX U
OO0IIECTBEHHBIX SBJICHUSX;

- YMeThb CBOOOJHO ONEPUPOBATh MOHATHAMHU: CTENECHb C IIEIBIM
HoKa3aTejaeM, KOpPeHb HAaTypaJbHOM CTENeHH, CTelneHb C
palMoHANBHBIM  TIOKA3aTelIeM, CTENEeHb C  JICHCTBUTENBHBIM
(BelleCTBEHHBIM)  IOKa3aTejeM, Jorapupm 4uCIa, CHHYC,
KOCHHYC, TAHT€HC TPOU3BOJILHOTO YHCIIA;

- YMeTb CBOOOJHO ONEpPHPOBATh MOHATUAMHU: I'papuK (PYHKIHH,
oOparHast (yHKIUS, KOMIIO3ULUS (PYHKUMM, JIMHEHHAs QyHKUHUA,
KBaJpaTHyHasi (YyHKUUSA, CTeNeHHas (QYyHKOUS C  LelIbIM
1oKa3arejeM, TPUTOHOMETpUYecKne (DYHKIMH, TMOKa3aTeslbHas U
aorapupmuueckas QyHKIUHM; YMETb CTOUTb I'paduKu (QyHKIMIA,
BBINIOJIHATH MpeoOpa3zoBaHus TpaduKoB GyHKIUH;

- yMeThb UCHOJb30BaTh Trpadukd QYHKIUH A0 U3ydeHUus
MPOIIECCOB M 3aBUCUMOCTEH TpU pPEUICHWH 3aqad W3 JIPYTHUX
y4eOHBIX TMpEeIMeTOB M M3 peaJbHOW JKU3HHU; BbIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- CcBOOOJHO ONEpUPOBaTh MOHATHSMU: YETHOCTh (YHKIIHH,
MIEPUONYHOCTD byHKIMH, OrpaHU4ECHHOCTH byHKIMH,
HauOoJIbIlIee U HAUMEHbIlIee 3HaYeHUsl (PYHKLUHU Ha MMPOMEXKYTKE;
YMETh TIPOBOJUTH UCCIIEAOBAHUS (DYHKITHH;

- YMeThb HCHOJb30BaTh CBOWCTBA W rpadukd (QyHKOMA 171
pelieHusl ypaBHEHHWH, HEPaBEHCTB W 3aJad C IapamMeTpaMu;
n300pakaTh Ha KOOPAWHATHOM IMJIOCKOCTH MHOXECTBA pEIICHUM
ypaBHEHHI, HEPABEHCTB U X CHCTEM

Ocywecmeénams ycmmuyio
NUCOMEHHYIO

KOMMYHUKAYUIO Ha

B o61acty 3¢TETHYECKOTO BOCIIMTAHM:

- OCTETUYECKOE OTHOIIEHWE K MHpPY, BKIHOYAs
ACTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOPTa, TPyJa U OOMIECTBEHHBIX

- YMETh ONEepUpOBaTh MOHATHAMU: cpelHee apu(pMETHUYECKOE,
Me[uaHa, HauOoJblllee W HaUMEHbIllee 3HAa4YeHMs, pa3Max,
JMCTIepCHs], CTAHJAPTHOE OTKJIOHEHUE YMCIIOBOTO HAbOpa; yMEHUE
W3BJIEKaTh, HHTEPIIPETUPOBATh UH(OPMAIIHIO, TPEICTABICHHYIO B

15




20CY0apCmMBEeHHOM S3bIKe
Poccuiickoii @edepayuu
¢ yuemom ocobenHocmell

OTHOIIICHU;
- CIOCOOHOCTh BOCIPUHUMATHh PA3JIUYHBIC BHIBI
HUCKYCCTBa, TPaJWIIMd M TBOPYECTBO CBOECTO U

Tabluuax, Ha JuarpamMmax, rpadukax, OTPa’kalollyl0 CBOWCTBa
peanbHBIX MPOIECCOB M SBICHHIA; MPEACTaBIATh HH(POpMAIUIO ¢
NOMOIIbIO TAOJMUI] M JIUarpamm; HCCIEAOBaTh CTATUCTHUECKUE

COYUANTLHO20 U | JpyTUX  HApPOJOB, OLIyIIaTh SMOLMOHAJIBHOE | IaHHBIC, B TOM YHCJE C MPUMEHEHHUEM TpapUuecKuX METOI0B U
KYTIbMYPHO20 BO3JIEUCTBUE UCKYCCTBA; 3JIEKTPOHHBIX CPEJICTB;
KOHmeKcma - yOeXIEHHOCTh B 3HAYUMOCTH JUIS JMYHOCTH W | - YMETh OINEPHPOBATH MOHATUSAMH: TOYKA, MpsAMasi, MIOCKOCTb,
o0miecTBa OTEUECTBEHHOTO U MHUPOBOTO UCKYCCTBA, | IPOCTPAHCTBO, JABYIPAHHBIM Yroj, CKPEIIMBAIOIIMECS MpsMbIE,
ATHUYECKUX KYJIbTYPHBIX TPAAMLMA M HAPOJIHOrO | NapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh HPSAMBIX U IUIOCKOCTEH,
TBOPYECTBA; YIoJa MEXIY IPSIMBIMH, YTOJI MEXAY HPSIMOM U IJIOCKOCTBIO, YroJl
- TOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HBIX BHUJAX | MEXKIY IUIOCKOCTSIMHM, PACCTOSIHUE OT TOYKU JI0 IIJIOCKOCTH,
HUCKYCCTBa, CTPEMJICHHE IPOSIBIATh KA4yeCTBA | pACCTOSIHUE MEXAY MPSAMBIMU, PACCTOSHUE MEXKY INIOCKOCTSMU;
TBOPYECKOH JINYHOCTH; - YMEThb HCII0JIb30BaTh MPU PELIEHUU 3a]a4 U3ydyeHHbIE (PAaKThI U
OsnajeHue YHHUBEPCATbHBIMU | TEOPEMBI TUIAHUMETPHUH;, YMEHHE OILEHUBATh pa3Mepbl OOBHEKTOB
KOMMYHUKATUBHBIMU JIEHCTBUSIMHU: OKpY’KaroIllero Mupa
a) oOmeHue:
- OCYILECTBIJIATh KOMMYHHKAIIUA BO BCEX cdepax
KU3HU;
- pacro3HaBaTh HEBepOalbHbIE CPEICTBA OOIICHUS
NOHMMATh  3HAUYEHUE  COLUAIbHBIX  3HAKOB,
pacrno3HaBaTh MIPEANOCHUIKI KOH(JIMKTHBIX
CUTYallui U CMsIT4aTh KOH(IUKTHI;
- pa3BepHYTO M JIOTMYHO H3JaraTb CBOIO TOUKY
3pEHUs C UCNOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 06 - OCO3HaHME  OOY4YaloIIMMHUCA  POCCHICKOM | - yMeThb ONEpUpOBaTh IMOHATUSMHU: MPSIMOYTOJIbHAs CcHUCTEMaA
IIpossnamo rPaKJIaHCKOW UJIEHTUYHOCTH; KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPIMHATBI BEKTODA,
2pascoancKo- - IIeJICHalpaBJIEHHOE  pa3BUTHE  BHYTPEHHEH | CKalsipHOE MPOU3BEACHHE, Yrojl MEXIy BEKTOpaMH, cymMMma
nampuoOmuyecKyo MO3UIMM  JIMYHOCTH HAa  OCHOBE  JYXOBHO- | BEKTOPOB, IIPOM3BEACHHE BEKTOpAa Ha UHCIO; HAXOAUTh C
nosuyuio, HPaBCTBEHHBIX IIEHHOCTEH HapoaoB PoOCCHICKON | TOMOIIBIO
0eMOHCmpUposams denepanuy, HUCTOPUYECKUX W HALMOHAIBHO- | U3YYEHHBIX (hOPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka, pACCTOSIHUE
0CO3HAHHOe nosedenue | KyAbTYpHBIX Tpaaului, (GopMHpOBaHHE CUCTEMBI | MEXKAY ABYMS TOUKAMH;
Ha OCHO6e | 3HAUUMBIX ~ LIEHHOCTHO-CMBICIIOBBIX ~ YCTQHOBOK, | -yMeTb BBIOMPATh MOJAXOIAIIMNA N3YYSCHHBIN METOT IS peIlIeHHs
MPaoUYUOHHbIX AHTUKOPPYIMLHUOHHOTO MHUPOBO33pEHUS, | 3a/1a4H, pacrno3HaBaTh MaTeMaTH4ecKue bakThI u
obueuenoseueckux IIPaBOCO3HAHUS, 9KOJIOTHYECKOMN KYJIBTYpBI, | MATEMaTHUECKUE MOJIEIM B TPHUPOJHBIX U  OOLIECTBEHHBIX

L;elmocmeﬁ, 68 mom ducne

CIIOCOOHOCTH CTaBUTh HCJIN U CTPOUTH KU3HCHHBIC

ABJICHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJHUTh IPUMEPHI
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C Yuemom 2apmMoHUu3ayuu
MeAHCOYHAPOOHBIX u
MEHCPENUSUOZHBIX
OmHoOweHUtl, NPUMEHAMb
cmanoapmol
AHMUKOPPYRYUOHHO2O
nogeoeHUs.

IJIaHbL;
B yvactu rpaxxanckoro BOCIUTaHUSI:

- OCO3HaHUE€ CBOUX KOHCTHUTYLUHOHHBIX IIpaB U
00s13aHHOCTEH, YBaXKEHHUE 3aKOHA U IIPABOIIOPSJIKA;
- [pPUHATHE TPAJULUMOHHBIX  HAlUHWOHAJIbHBIX,
0011eY€eI0BEUECKUX T'YMaHUCTHYECKUX u
JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb  INPOTHUBOCTOSTH  HJIEOJOTUU
3KCTPEMHU3MA, HallMOHAJIN3Ma, Kkcenogoouwu,
JUCKPUMHHAIIUU TI0 COLIMAJIBHBIM, PETUTHO3HBIM,
pPacoBbIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIbHOCTH B
MHTEpecax TPakIaHCKOTO OOIIecTBa, y4yacTBOBATH
B caMOylnpaBlieHHH B o00meo0pa3oBaTenbHON
OpraHU3aly U JI€TCKO-IOHOILIECKUX OpraHu3alusix;
- YMEHHME B3aUMOJICHCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKUIUAMHU H
Ha3HAYCHHEM;

- TOTOBHOCTb K TYMAQHUTAapHOU U BOJIOHTEPCKOU
JeSITEIIbHOCTH;

NaTPUOTHYECKOTO BOCTIUTAHUS:

- c(OpMHUPOBAHHOCTh POCCUMCKON TpaKIaHCKOH
UJEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUSI K CBOEMY
HapoAdy, YyBCTBa OTBETCTBEHHOCTH nepes PoanHoit
TrOpJOCTH 3a CBOM KpaH, CBOXO PoauHy, CBOM SA3BIK U
KYJIBTYpY, MpoLuIoe u HacTosuee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IIEHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY H  NPUPOTHOMY
HAClIEIMI0, TaMITHUKAM, TpagulusM HapOJOB
Poccun noctmxkenusm Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYIE;

- WJIeHas yOeXKIEHHOCTh, TOTOBHOCTH K CITY>KCHHIO

MaTE€MaTUYeCKUX  OTKPBITHI
MaTeMaTUYECKON HAYKH.

- YMETh OIEPUPOBATH MOHATUSAMHU: CIYyYaHBIN ONBIT U CIy4yalHOE
COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS, YMETh BBIYUCIISTH
BEPOATHOCTh C  KCIOJNb30BaHHEM TpadUyecKMX  METOJIOB;
MPUMEHITh (DOPMYIIBI CIIOKEHUS W YMHOXXEHHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akTbl W (QOpPMYJbl TMpPU pEHICHUH 3a]ady;
OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO
CIy4yallHbIMU  BEJIMYMHAMH;, YMEHUE NPUBOJIUTH IPUMEPHI
NPOSIBIICHUS 3aKOHA OOJBIIMX YWCeT B MNPUPOJHBIX W
OOIIECTBEHHBIX SIBICHUAX

pOCCHUIICKOM M MHPOBOU
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n 3a1IuTe OTe‘IeCTBa, OTBECTCTBCHHOCTL 3a €ro
Ccynp0y;

OCBOCHHBIC 06y‘laIOIJ_[I/IMI/IC$I MCKIIPECIAMETHEBIC
NOHATUS W YHUBEpCAJIbHBIC Yy4eOHBIE JEHCTBHSA
(perynsaTUBHBIC, TO3HABATEIIbHBIC.

KOMMYHUKaTHBHBIE);
- CIIOCOOHOCTh ux UCIIOJIb30BaHUS B
[IO3HABATECJIIBHOM M COLMAJIBHOW  IIPAKTHUKE,

TOTOBHOCTh CaMOCTOSITEJILHOMY ILJIAHUPOBAHUIO M
OCYIIECTBIICHUIO yaeOHOMU JeSATeTLHOCTH,
OopraHu3ani  y4eOHOrO  COTPYAHHYECTBA  C
neaarorut4yeCKuMu pa6OTHI/IKaMI/I U CBCPCTHUKAMHU,
K VyYaCTHIO B TMOCTPOCHHHM WHIMBHUIYAITbHOM
00pa30BaTebHOIN TPAEKTOPUH;

- OBJIAJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM W COUHUAIBHOU
JIEATEIIbHOCTH

OK 07

Cooeticmeosama
COXpAHeHUIo
OKpydcaiowelti  cpeowl,
pecypcocbepediceruro,
NpUMeHsIMb  3HAHUL 00
U3MeHeHuuU Kaumama,
NPUHYUNBL OEPENHCTIUBO2O
npou3zeo0cmad,
aghgexmueno
oelcmeosams 8
Upe3sbIUAliHbIX
cumyayusix

- HE NpPUHMMATH JEWUCTBUSA, TNPUHOCAILIUE Bpea
OKpYXKarollleu cpere;

- yMeTb MPOTHO3UPOBaTh  HEOJIArONpUATHBIE
DKOJIOTMUECKUE TIOCJIEACTBUSA IPEATNPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacUIMpPUThH ONBIT JIEATENBHOCTH IKOJIOTMUYECKOM
HaIlpaBJIEHHOCTH;

- yMeTb ONEpUpOBaTh MNOHATUSIMM: (YHKUHS, HeNpepbIBHAs
¢GyHKIMSA, TPOM3BOJHAs,  HNEpBOOOpa3zHas,  ONpeeseHHbII
UHTErpai; yYMETb HaXOJUTh MPOU3BOAHBIE  3IIEMEHTapHBIX

(GyHKIUH, UCHONB3YS CIpPaBOYHBIE MaTepuaibl; HCCIEAOBaTh B
MPOCTEHIINX clydasX (YHKIIMA HA MOHOTOHHOCTH, HaXOIHUThH
HauOoONbIIME W HaWMEHbIIME 3HaueHus (YHKUUNA; CTPOUTH
rpa@uKd  MHOTOWICHOB C  HCIOJB30BaHWEM  arapara
MaTeMaTUYeCKOTO aHalu3a; NPUMEHATh TMPOU3BOAHYIO TIpU
pelieHnH  3aJad = Ha  JBWOKCHHWE,  peliatb  MPaKTHKO-
OpUEHTUPOBAaHHBIC 3aJa4d Ha HAUOONBIINE ¥ HaWMEHBIIIHE
3HAUCHUS, HA HAXOXKJACHHUE MTyTH, CKOPOCTH H YCKOPEHUS;

- YMETh ONEpUPOBATH MOHATHIMH: JBMKEHHE B MPOCTPAHCTBE,
MOTI00HBIE (PUTYpPHI B MPOCTPAHCTBE; HCIIOJB30BATh OTHOIICHHE
IJIoNaied MOBEpPXHOCTEH W O0BEMOB MOAOOHBIX (QUTYyp TpH
pEIICHNH 3a/1a4; - YMETh BBIUUCIISITh T€OMETPUUICCKUE BEITHUNHBI
(nmuHa, yromj, IUIOMIaNb, OOBEM, IUJIOMAAb TOBEPXHOCTH),
WCIIOJIB3YS M3YUEHHBIC (DOPMYITBI U METOIBI

18




3. OFbEM U COJAEP)KAHWUE YYEBHOM JUCHILIMHBI

3.1. Oovem yuedoHOl Oucyuniunsl

TpymoemMkocTs  AUCHUIUIMHBI ~ cocTaBiasieT 340  akageMUYecKux

IIPOMEKYTOUHON aTTECTALIMU: DK3aMEH B 2 CEMECTpeE.

yacoB. Dopma

. KoanuyecTBO
Ne ®opmMbl 00pa30BaATEILHOM 1eITEJIbHOCTH 110
. aKaJieMUYecKHuX
n/m | o6pa3oBaTejbHOI MporpaMMe NMPH OCBOCHUH THCIUTIIHHBI
4yacoB®

1. | OcHoBHOe co/iep:KaHue, B T.4. 278

1.1 | reopeTrueckoe oOyyeHHe 220

1.2 | npakTHYEeCKUEe 3aHATHUS 58

1.3 | maGoparopHbie 3aHATHUS

2. | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue 58

2.1 | Teopernueckoe oOyueHue 4

2.2 | IpaKTUYCCKUEC 3aHATHUS 54

2.3 | mabopaTopHbIC 3aHATHS

3. | Bua npomexxyrounoit arrecranuu (I1A)

9K3AMEH 4

Bcero o nmucruruimae 340
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3.2. Temamuueckuit niaan u cooeprcanue y4eOHolu OUCYUNIUHBL 01 00YUAIOWUXCA OYHOU (hopmbl 00yUeHUA

HaumenoBanue dopmMupyembie
Conep:kanue y4eOHOT0 MaTepHuaJia O0bem yacon
pa3esioB U TeM KOMIIeTeHIIHH
1 2 3 4
OCHOBHOeE coJep/KkaHHe
Pa3nen 1. IloBTOpeHune Kypca MaTeMaTHKH OCHOBHOI IIKOJIbI 20
Tema 1.1 Teopemuueckoe ooyuenue
enp n 3amaun ba3oBble 3HaHMA U yMEHUS 10 MaTeMAaTUKE B MPO(ecCHOHAIbHON U B MOBCEAHEBHON
MaTeMaTUKH MpU JESITEIbHOCTH 2
OCBOEHUU
Komounuposannoe 3anamue
CHEIUAIBHOCTH
Tema 1.2 Teopemuueckoe odyuenue
' JleiicTBUsS HaJ MOJIOKHUTEIBHBIMU U OTPULIATEIBHBIMU YHUCIAMH, OOBIKHOBEHHBIMH U
Yucna v BIYUCIICHUS.
JECATUYHBIMU IpOOSMU 2
Bripaxenus n JleiicTBus co creneHsaMu, (JOpPMYIIbl COKPAIIEHHOTO YMHOXKEHHUS OK 01
peoOpa3oBaHus » POpMYy. p y ,
Komobunuposannoe 3anamue OK 02,
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue npuUKiIAOHO20 OK 03,
Tema 1.3 MO0ys) OK 04,
I'eomerpus Ha Teopemuueckoe 0od0yuenue 2 OK 05,
IUIOCKOCTH Buap! miockux Guryp u ux miomasb OK 06,
Ilpakmuueckoe 3anamue OK 07
Tema 1.4 Teopemuueckoe o0yuenue IIK...
IIpouentHbIe [TpocThie TPOLIEHTHI, pa3HbIe CIOCOOBI UX BhIUKCIEHUs. CII0KHBIE TPOIICHTHI 4
BBIUNCIICHUS Ilpakmuueckoe 3anamue
Tema 1.5 Teopemuueckoe odyuenue
VYpaBHeHUs U Jlunelinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHsI 1 HEpAaBEHCTBA 2
HEPAaBEHCTBA Ilpakmuueckoe 3anamue
Tema 1.6 Teopemuueckoe odyuenue
Cucremsbl ypaBHeHui | CriocoObl pelieHusi CUCTeM JIMHEWHbIX ypaBHeHUU. [lonsTtus: marpuma 2x2 u 3x3, 6

1 HCPABCHCTB

ONpCACIIMTCIIb MaTPULbI. Meton Faycca. CucreMbl HETUHEHMHEBIX ypaBHeHHfI. Cucrembl
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HCPaBCHCTB

Kombunuposannoe 3anamue

Tema 1.7
Bxo1HOM KOHTPOJIb

Teopemuueckoe ooyuenue
Brraucnenue u npeoOpa3oBanusi. YpaBHEHUS! M HEPABEHCTBA.

Konumponvnasn paboma
Pazjen 2. [IpsiMble U JIOCKOCTH B POCTPAHCTBE 20
Tema 2.1 Teopemuueckoe odyuenue
OcHoBuble niousatus | [Ipenmer crepeomerpuu. OcCHOBHBIE TOHSTHUS (TOYKa, MpsAMas, IUIOCKOCTD,
CTEPEOMETPUH. MIPOCTPAHCTBO). OcHoBHBIE AKCUOMBI CTEPEOMETPUH. [Tepecekaronuecs, 2
Pacnonoxxenne napajuieibHble U CKpeuuBaroIuecs npsmole. [Ipu3Hak u CBONCTBO CKPEIIMBAIOLIUXCS
TPSIMBIX | npsiMbIX. OCHOBHBIC TPOCTPAHCTBEHHBIC (DUTYPHI.
IJIOCKOCTEH Komobunuposannoe 3anamue
Teopemuueckoe odyuenue
Tema 2.2 [TapannensHpie mpsaAMas U IUiockocTh. Omnpenenenue. I[Ipusnak. CsoiictBa (c
[TapannensHOCTH nokaszatesnbcTBoM). [lapamnensusie miockoctu. Onpenenenne. [Ipusznak. CpoiicTBa (c
MPSIMBIX, TIPSAMOW M | JIOKa3aTeNbCTBOM). TeTpasap U ero snemeHThl. Ilapannenenunen U ero 31€MEHTHI. 6
IIJIOCKOCTH, CBolicTBa NMPOTUBOIOJIIOXKHBIX I'paHed M AuaroHaned mapamienenunena. [locrpoenue
IIJIOCKOCTEN ceueHuii. Pemenue 3anau.
Kombunuposannoe 3anamue
Teopemuueckoe 0od0yuenue
[lepnenaukymnsipuple npsimbie. [lapainenpHbie  MpsiMble, TEPHNEHIUKYISPHBIE U
Tema 2.3 mI0ckocTH. IIpu3HaK nepneHANKYISPHOCTH NMPSAMONM M IJIOCKOCTH. JloKa3aTenbCTBO. 5
[Mepnienmukynspaocts | [lepnenaukynsip u  HaxioHHas. llepnenaukynspHbsle  miockocTd.  Ilpu3Hax
NEePHEHANKYJISIPHOCTH TI0CKOCTe!. JlokazarenbeTBo.
Kombunuposannoe 3anamue
Tena 2.4 Teopemuueckoe obyuenue }
Teopema o Tpex Teopema o Tpex mnepneHaukynspax. JlokazaTenbCcTBO. YTrosl MEXAy HpsSMOA U 4
MJIOCKOCTBI0. YTOJ MEXAY TIIOCKOCTIMH.
MepHeHIUKYISIpax
Kombunuposannoe 3anamue
Tema 2.5 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooepricanue HnPUKIAOHOZ0
[TapannensHelie, M00yns) 4
MEPIEHIUKYISIpHBIE | AKCHOMBI ~ cTepeoMeTpuu.  [lepneHauKysIpHOCTh ~ OPSIMOM M TJIOCKOCTH,

OK 01
OK 03
OK 04
OK 07
IIK ...
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CKpEIIMBAIOIINECS | MapauIeIbHOCTD JIBYX MPSIMBIX, HEPIEHANKYISIPHBIX MIIOCKOCTH, EPIEHINKYISIPHOCTh
IIpsIMBIE IIJIOCKOCTEN
Ilpakmuueckoe 3anamue
Tema 2.6 Teopemuueckoe odyuenue
Pemenue 3anay. PacnionoxxeHne nOpsMbIX M IUIOCKOCTEH B MPOCTpaHCTBE. llepneHauKysIsIpHOCTH H 5
[IpsiMbie U TUIOCKOCTH | TAPALIEIbHOCTD NPSIMBIX U IJIOCKOCTEH. CKpelBaroIuecs NpsMbIE.
B IIPOCTPAHCTBE Konmponvnaa paboma
Pa3nen 3. KoopauHaTrsl 1 BEKTOPBI 16
Tema 3.1
JlexapToBsI Teopemuueckoe odyuenue
KOOpJMHATHI B JlexapToBbl KOOpAWHATBI B mpocTpaHcTBe. [Ipocreiimme 3amaun B KOOpAMHATAX.
MIPOCTPAHCTBE. Paccrosinue Mexny AByMs TOUKaMH, KOOPJUHATHI CEPEAMHbBI OTPE3KA 4
Paccrosinue mexny
JIBYMsI TOUKaAMHU.
Koopaunatst Komobunupoeannoe 3anamue
CEpeaHbI
Tema 3.2 Teopemuueckoe odyuenue
BexTo 1;1 s Bekrtops! B mpocTpancTBe. Cl10K€HUE U BEIYUTaHUE BEKTOPOB. Y MHO>KEHHE BEKTOPA Ha OK 02
p ymcio. Kommianapasie BekTopbl. CKalsipHOE MPOU3BEACHUE BEKTOpOB. PaznoxkeHue
MPOCTPAHCTBE. YTOI OK 03
BEKTOpPAa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. KoopauHaTbl BEKTOpa, CKAISIPHOE
MEXTy BEKTOPaMH. 6 OK 04
CRaAPHOE IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, yroJl MEXIY BEKTOPAMH, YIOJd MEXAy OK 07
P OpSIMOM M IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMHU. YPAaBHEHHME IUIOCKOCTH.
IIPOU3BEICHUE N IIK ...
["'eomeTpruyecKuil CMBICI ONpeIenuTens 2x2
BEKTOPOB
Kombunuposannoe 3anuamue
Tema 3.3 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooepiricanue HnPUKIAOHOZ0
IIpakTuko- M00yns)
opuenThupoBanHble | KoopnnHaTHas miockocTh. BblumciieHne paccTOSHMM M IUIOMIAZe Ha IJIOCKOCTH. 4
3a/1a4u Ha KonuyecTBeHHbIE pacyeTsl
KOOPJAMHATHOU
Ilpakmuueckoe 3anamue
IJIOCKOCTH
Tema 3.4 JlexapToBBl KOOpAMHATBI B MpOCTpaHCTBE. BekTopsl B mpoctpaHcTBe. CllOkeHUE U
Pemenue 3anay. Koopaunatel M BEKTOpPBI BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpAa Ha YHUCIO. 2

Koopaunats u

CkassipHO€ MpOH3BEJIeHIE BEKTOPOB. PasznojkeHne BEKTopa Mo TpeM HEKOMILIaHAPHBIM
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BCKTOPLbI

BekTopam. [Ipocreiimne 3amaun B koopauHatax. KoopanHaTel BEeKTOpa, pacCTOSHHE
MEXIy TOYKAMH, KOOPJIMHATHI CEPEANHBI OTPE3KA, CKAIIPHOE MTPOU3BE/ICHUE BEKTOPOB
B KOOpAMHATAX, YrOJl MEXJY BEKTOpPaMH, Yrojl MEeXIy MPSMOM U IIIOCKOCTHIO, Yroil
MEXY MIIOCKOCTSIMU

Konumponvnan paboma
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIuM 40
Tema 4.1 Teopemuueckoe odyuenue
Tpuronomerpuyeckue | Panuannas mepa yria. [loBopoT TOukuM BOKpyr Haudaia koopauHar. OmnpexneneHue
byHKIIUN CHUHYyCa, KOCHHYCA, TaHT€HCa M KOTaHIeHca. 3HaKU CHHYCA, KOCHHYCa, TaHIeHCa U 4
MIPOU3BOJILHOTO yTJIa, | KOTAHT€HCa MO0 YETBEPTAM. 3aBUCUMOCTb MEXKJY CHHYCOM, KOCUHYCOM, TAHT'€HCOM U
ymcna. PaananHas u | KOTAHT€HCOM OJHOIO M TOTO XK€ yIJa.
rpagycHas Mepa yria | Komounupogannoe 3anamue
Tema 4.2
OCHOBHBIC Teopemuttecxoe 06yqeuue
TPUrOHOMETpHYEcKHe | 1 PUTOHOMETpHYECKHE TOXKIeCTBA. CHHYC, KOCHHYC, TAHTE€HC M KOTAHT€HC YIJIOB 0 U 4
TOIECTBA. — o.. DopmMyJIbl TPUBEACHUS
DopMytbl
IpUBEICHHUS Komounuposannoe 3anamue
Tema 4.3 Teopemuueckoe odyuenue
Cunyc, Kocunyc, Cymma u pasHocTh cuHycoB. CymMMa M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
TaQHT'€HC CYyMMBI U nBoitHoro  yrma.  ®opmynsl  mosnoBuHHOro  yria. IIpeoOpazoBaHus — cymMmBbl
Pa3HOCTH JIBYX YIJIOB. | TPUTOHOMETPUYECKUX (YHKUMH B MPOU3BEIACHHE U TPOMU3BEIEHUS B CyMMY. 8
CuHyC 1 KOCHUHYC BoipakeHue TpuroHomeTpudeckux (QyHKIUN yepe3 TAHTeHC MOJIOBUHHOTO apryMeHTa.
JBOMHOTIO yria. ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN
nonoqggghﬂdgfslyma Komobunupoeannoe 3anamue
Tema 4.4 Teopemuueckoe odyuenue
OYHKIINY U UX OO6nacTe ompeneneHuss ¥ MHOXXECTBO 3HaueHuM QyHkumid. UETHOCTH, HEYETHOCTD, 2
cBoiicTBa. CriocoObl | MepHOAUIHOCTD PyHKIMNA. CriocoOBI 3a1aHus HYyHKITUI
sajianus QYHKIWH | Kompunuposannoe sanamue
Tema 4.5 Teopemuueckoe ooyuenue 5
Tpuronomerpuueckue | O61acTb ONpeAeIeHUs W MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKHUX (DYHKIHI.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK ...
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byHKIHMH, UX
CBOWCTBA U TpapuKu

YETHOCTD, HEUETHOCTD, MEPUOJAMYHOCTh TPUTOHOMETpHYECKUX (QyHKIHi. CBOWCTBA U
rpaduku QyHKIMIA Y=COS X, Y=Sin X, y= tg X, y=ctg X.

Kombunuposannoe 3anamue

Tema 4.6 Teopemuueckoe obyuenue
[Tpeobpasosanue Cxarue U pacTsHkeHue rpaMKoB TpUroHoMmeTpuueckux ¢yHkiwmii. [IpeoOpasoBanue

rpadukos rpapMKOB TPUTOHOMETPHUUECKHUX (PYHKIIMIA.

TPUTOHOMETPUIECKUX
dyHKImit Ilpakmuueckoe 3anamue
Tema 4.7 Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepricanue NPUKIAOHO20
Ornucanue MO00ys)

IPOU3BOACTBEHHBIX | Vcmonb30BaHWE CBOWCTB TPUTOHOMETPHUYCCKMX (QYHKIMHA B MPO(HECCHOHATbHBIX

IIPOLIECCOB C
MOMOIIbIO TpadUKOB

3agadax

Hpakmuqea(oe 3aHAmue

byHKUIMMA
Tema 4.8 Teopemuueckoe ooyuenue
OO6patHbIe OO6patHble TpuroHoMerpuyeckue GyHkiuu. Mx cBolictBa u rpaguku
TPUTOHOMETPUYECKHUE
Komobunupoeannoe 3anamue
byHKIUN
Teopemuueckoe odyuenue
Tema 4.9 VYpaBHeHue COS X =a. YpaBHenue Sin X =a. YpaBHenus tg X =a, ctg X =a. Pemienue
' TPUTOHOMETPUIECKUX ypaBHEHU I OCHOBHBIX THUIIOB: MpocCTeuIme
Tpuronomerpuueckue
ABHOHIS 1 TPUTOHOMETPUYECKUE  YpPaBHEHMs, CBOJAIIMECS K  KBaJPAaTHBIM, pELIaeMble
yp pa3lioKEeHUEM Ha MHOXHUTENH, OfHOopoAHbIe. [IpocTeiiliie TPUTOHOMETPUYECKUE
HEpaBEHCTBA
HEpaBEHCTBA
Kombunuposannoe 3anamue
Tema 4.10
C Teopemuueckoe obyuenue
HCTEMBI . .
Cuctembl NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
TPUTOHOMETPUUECKUX
YpaBHEHUU Komounuposannoe 3anamue
Tema 4.11 N
Pellenme sanat [IpeoOpa3zoBanrie TPUTOHOMETPUYECKUX BBHIPAKECHHM. PerieHne TPUTOHOMETPHUYIECKUX
OCHOBHH ' YpaBHEHU U HEPABEHCTB, B TOM YHCIIE, C UCTIOIB30BaHUEM CBOMCTB (DYyHKIIUN
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TPUTOHOMCTPHUHU.

Tpuronomerpuyeckue | Konmponvnaa paboma
byHKIUHA
Paszgea S. KomniiekcHbie ynciia 8
Teopemuueckoe ooyuenue
[Tonsitue kommiekcHOro uwuciia. CoNpspKEHHbIE KOMILIEKCHBIE YHCIIA, MOJYJb U
Tema 5.1 apryMeHT  KoMIulekcHoro uyucia. @dopma  3amucud  KOMIUIEKCHOTO  YHUCIa 4
Komriekcupie ynicia | (reoMeTpudeckas, TpPUTOHOMETpHYECKas,  anreOpawdeckas).  ApudmeTHdeckue
JEHCTBUS C KOMIIJIEKCHBIMU YHCIIAMHU.
Kombunuposannoe 3anamue
Tesa 5.2 Teopemuueckoe odyuenue
’ BrinonHenue pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX Yucell. [IpuMepbl UCTOIb30BaHMS
[IpumeHenne 4
KOMIUIEKCHBIX YHCEI
KOMIUIEKCHBIX YHUCEl
Ilpakmuueckoe 3anamue
Pasnen 6. [lpousBoanas pyHkium, ee npuMeHeHune 40
Teopemuueckoe ooyuenue
Tenta 6.1 OrnpeziesieHre YUCITOBOM TOCIIEOBATEIFHOCTH M CHOCOOBI ee 3amanus. CBocTBa
HOH?[TI/.IC YHUCJIOBBIX ToOclenoBaTenbHOCTe. OmnpeneneHue mnpeaena IMOCiIeA0BaTeIbHOCTH.
HPOH3BOHOF Brruucnenue npezaenos nocnenoBatenbHocTel. [Ipenen GyHkimm Ha OECKOHEUHOCTH. 2
P ’ [Tpenen ¢dynkuuu B Touke. [Ipupamenne aprymenta. [Ipupamenue Gynkuun. 3agauu,
@opmyJibl U ITpaBUIIA . . OK 01
NPUBOAAIINE K TOHATHIO TPOW3BOAHOW. OmpeneneHue MPOU3BOIHON. AJITOPUTM
TuddepeHIMpoBaHUS . OK 02
OTBICKaHUs TPOU3BOTHOU OK 03
Komounuposannoe 3anamue OK 04
Tema 6.2 OK 05
TTpon3BoTHbE Teopemuueckoe obyuenue
OK 06
CYMMBI, pasHOCTH, ®opmynel quddepenponanus. [Ipasua nuddepeHunpoBanus. 6 OK 07
MIPOU3BEICHMUSI, TIK
4ACTHOLO Komobunupoeannoe 3anamue
Tema 6.3 Teopemuueckoe odyuenue
[IpousBoHbIE Onpenenenue cioxHod QyHkuH. [Ipou3BogHas TPUTOHOMETPUYECKHUX (DYHKIIHIMA. 5
TpuroHoMmerprdeckux | [IponsBogHas cl0XKHON QYHKIIHMH.
GbyHKIMIA.

Komounuposannoe 3anamue
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[IpousBoaHas
CJIOKHOM (DYHKITMH

Tema 6.4 Teopemuueckoe ooyuenue
[TonsTne o [Tonstue HenpepbiBHOW (yHKIMU. CBOWCTBa HenpepblBHOW (yHKUIUU. CBS3b MEXKIY
HENPEPHIBHOCTU HENPEepPbIBHOCTBIO U AUDdepeHnpyeMOoCTbi0 QYHKIIMU B TOYKE. AJITOPUTM PEIICHUS
¢ynkunu. Meton HEPABEHCTB METOJI0B UHTEPBAJIOB.
MHTEPBAJIOB Komounuposannoe 3anamue
Teopemuueckoe obyuenue
Tema 6.5 ['eomeTpuyeckuii cMbIcl NOPOM3BOJHONW (YHKIMH — YrJIoBoM  Ko3dduuumeHt

I'eomerprueckuii u
¢bu3nyeckuii CMbICT
MIPOU3BOAHOMN

KacaTeJbHOH K rpaduky (YHKIMA B TOYKE. YpPaBHEHHE KacaTelIbHOM K Tpaduky
(GyHKIMU. AJTOPUTM COCTaBJICHHUSI YPaBHEHUS KacaTelbHOM K rpaduky GpyHKIuu

y=f (x)

Kombunuposannoe 3anamue

Tema 6.6
Ddusnyeckuii CMBICHT
IIPOU3BOJHOM B

Teopemuueckoe ooyuenue
®uznyeckuil (MEXaHUYECKHI) CMBICI IPOU3BOIHON — MTHOBEHHAs! CKOPOCTb B MOMEHT
Bpemenu t: v =S’ (1)

poeCCUOHATBHBIX
3aj1auax Ilpakmuueckoe 3anamue
Teopemuueckoe odyuenue
Bospacranue u yobiBanue QyHKIMH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS (QYHKIUU
Tema 6.7 3HaKy NpOu3BOJHON. [IoHATHE MPOM3BOAHON BBICIIETO MOPSJIKA, COOTBETCTBUE 3HAKA
MOHOTOHHOCTB BTOpPOW MPOM3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajjaud Ha
¢byskun. Touku MakCHUMyM U MUHUMYM. [loHsSTHE acHMMITOTBHI, CIOCOOBI UX ONpeAeNieHusl. AJITOpUTM
JKCTpeMyMa uccieoBaHus (YHKIMH M TOCTPOCHMsS ee Tpaduka € TMOMOLIbI IPOU3BOAHOM.
JpobHo-nuuelinas GyHKIus
Kombunuposannoe 3anamue
Tema 6.8
HccneoBanye Teopemuueckoe 00yuenue
byHKIMH 1 Uccnenoanue pyHKIIMA HA MOHOTOHHOCTD U IIOCTPOEHUE TpaduKOB
IIOCTPOECHHE
rpaduKoB Komounuposannoe Ilpakmuueckoe 3anamue
Tema 6.9 Teopemuueckoe ooyuenue

HauGosnbiuee n

Haxoxxnenne HauOONBIIEr0 W HAWMEHBINETO 3HAYeHUUW (DYHKIMH, MOCTPOCHHUE
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HaVMEHbIIIEEe rpa)uKOB MHOTOWJICHOB C HCIIOJIb30BAHUEM alliapaTa MaTeMaTHYeCKOro aHajan3a
3HaueHus QyHkiuMu | Komounuposannoe sanamue
Tema 6.10
Haxoserme Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooepircanue nPUKIAOHO20
Mooyns)
ONTHUMAJIBHOTO
pe3yJibTara c Hauwmensiiee u HanbOosbliee 3HaueHue QyHKIUU 6
MIOMOILBIO
MIPOU3BOJHON B
Ilpakmuueckoe 3anamue
MPaKTUYECKHUX
3aJ1a4ax
Tema 6.11 o
P @opmynel u mpaBuna nuddepenmpoanns. MccnenoBanne (yHKIHMHA € TOMOIIBIO
CIIICHUE 3a1at. npousBoHON. Hanbonbiee u HanMeHbliee 3HaueHus: QYHKIIUU
[TponsBoHas 2
bymicnn, ee Koumponvnan paooma
IIPUMEHEHUE
Pa3nes 7. MHOrorpaHHHMKH M TeJla BpallleHUs 46
Tema 7.1 Teopemuueckoe odyuenue
Bepmuna, peobpau | Ilonsitue mHororpaHHuka. Ero siemeHThl: BepiiMHbI, pebpa, rpaHu. Jluaronaib. 9
rpa’u Ceuenue. Boimykiible ¥ HEBBITYKJIbIE MHOTOIPaHHUKH OK 01
MHOIOTpaHHHUKA Kombunuposannoe 3anamue OK 02
Tema 7.2 Teopemuueckoe odyuenue OK 03
IIpusma, ee [Tonstue mpusmbl. Ee ocHoBaHMs M OOKOBbIe TpaHHU. Bbicota mpusmbl. [lpsmas u OK 04
COCTaBJISIIOIITHE, HakJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenne 2 OK 05
ceyenue. [Ipsamas u OK 06
Komounuposannoe 3anamue
IIpaBUJIbHAS TPU3MaA OK 07
Tema 7.3 Teopemuueckoe 0d0yuenue IIK ...
[Tapannenenunen, [Tapannenenunes, CBOMCTBA MPSMOYTOJIBHOTO Napayenenuneaa, kyd. Ceuenue kyoa, 9
ky0. Ceuenue kyOa, | napajienenunena
rapajuieenuIena Komounuposannoe 3anamue
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Tema 7.4
IInpamuna, ee

Teopemuueckoe ooyuenue
[Tupamuna u ee snementhl. Ceuenue nupamuiabl. IlpaBunbHas nupamuga. YceueHHas

COCTABJISIFOLIME,
nvpamua
ceuenue. [IpaBriibHas
nupamua.
Komounuposannoe 3anamue
YcedeHHas nupamMuia
Tema 7.5 Teopemuueckoe ooyuenue
Bokonast u monnast | [Tnomags 60KOBOI M OJTHOM MOBEPXHOCTH MTPU3MBI, TUPAMUIBI
MIOBEPXHOCTh
Komounuposannoe 3anamue
MPU3MBI, TUPAMUIBI
Tema 7.6 Teopemuueckoe ooyuenue
Cummerpus B ky0e, | CuMMeTpUsi OTHOCHUTEIBHO TOYKM, MpsAMOM, miaockoctd. Cummerpus B KyOe,
napajuiejienumese, | napaulejenurene, npu3Me, nupamuae

IIpU3Me, IHpaMuJIe

Kombunuposannoe 3anamue

Tema 7.7
[Ipumepsl cummeTpuii
B ipodeccuu

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooepircanue npPUKIAOHO20
MO0ys)

CuMMeTpHs B IPUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY

Ilpakmuueckoe 3anamue

Tema 7.8 Teopemuueckoe obyuenue
IIpapuibHble [ToHsATHE IPaBUIBHOrO MHOTOrpaHHUKa. CBOMCTBA IPaBUIBHBIX MHOTOTPAHHHKOB
MHOTOTPaHHHUKH, UX
CBOMCTBA Ilpakmuueckoe 3anamue
Tema 7.9 Teopemuueckoe odyuenue
[wmuap, ero [Mwmaap u ero sneMeHThl. CeueHre MWIMHIpA (TMapajulebHOE OCHOBAHHUIO U OCH).
COCTAaBJIAIOIHE. PaBepTka nunuuapa

CeueHue UUIUHIpPA

Komounuposannoe 3anamue

Tema 7.10
Komnyc, ero
COCTABJISAIOLINE.
Ceuenue koHyca

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue npPUKIAOHO20
Mo0yns)

Konyc u ero snementsl. Ceuenne KoHyca (mapajuieIbHOE OCHOBAHHUIO U IPOXOJsIIee
yepes BEPIINHY), KOHUYeCcKue ceueHus. Pa3BepTka KoHyca

Komounuposannoe 3anamue
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Tema 7.11
YcedeHHbll KOHYC.

Teopemuueckoe ooyuenue

VYceuennslit konyc. Ero obpasytomiast u Beicota. CeueHue yCeueHHOTO KOHYyca 2
CedeHue yce4eHHOI0
KOHYcCa Komounuposannoe 3anamue
Tema 7.12 Teopemuueckoe ooyuenue
[ap, chepa, ux [lap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl 2
ce4yeHus Komounuposannoe 3anamue
Tema 7.13 Teopemuueckoe odyuenue
[Tonstue 06 00véme | ITonaTue 06 o6béMe Tena. O6bveM Kyba U npsAMOYrosibHOro napamienenunena. Oobem
tena. OTHoIIeHHE npu3Mbl U MHapa. OTHOIIEHHE 00bEMOB MOJOOHBIX Tel. ['€OMETpUYECKUd CMBICIT 4
00BEMOB MOAOOHBIX | OonpeAenuTesns 3-ro nopsaka
TeN Komobunuposannoe 3anamue
Tema 7.14 Teopemuueckoe odyuenue
O0bémbl 1 momaan | O6bEMBI upamuabl ¥ Konyca. O6béM mapa. [lnomann noBepxHoctet puryp 2
nopepxHocren e | Kombunuposannoe 3anamue
Tema 7.15 Teopemuueckoe ooyuenue
KomOunanmn KomMOuHaimu reoMmeTpuieckux el 4
MHOTOT'PaHHUKOB U
R — Ilpakmuueckoe 3anamue
Tema 7.16 Teopemuueckoe odyuenue
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIIM MHOTOTPAaHHUKOB M TEJl BpAIICHUS B MPAKTHKO- 4
KOMOMHAIMK Ha OpPUEHTHPOBAHHBIX 33Ja4ax
MIPAKTHKE Ilpakmuueckoe 3anamue
Tema 7.17 Teopemuueckoe od0yuenue
Pemenne 3anau. OO6BEMBI U MJIONAAN TOBEPXHOCTH MHOTOTPAHHUKOB U T€JI BPALICHUS 9
MHOrorpaHHUKH U
N —— Konmponvnas paboma
Paznen 8. IlepBooOpazHas GyHKIIMH, €€ TPUMEHEHUE 14 OK 01
Tema 8.1 Teopemuueckoe 0d0yuenue OK 02
[TepBooOpa3zHas 3amaya O BOCCTAHOBJIEHWM 3aKOHA JBIDKCHUS IO HM3BECTHOM CcKopocTH. lloHsTHE 2 OK 03
byHKINN. uHTEerpupoBanus. O3HaKOMJICHME C MOHATHEM HHTErpajga M IepBOOOpa3HOM [uis OK 04
byukimu y=f(x). Pemienne 3agad Ha CBs3b TEpBOOOpPA3HOW W €€ MPOM3BOIHOM, OK 05

[IpaBuna HaxOXIEHUS
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epBOOOpa3HBIX BBIYHMCIICHHE TIEpBOOOpa3HON it AaHHOW (QyHKiuu. Tabnuma dopmyn s OK 06
HAXO0XJICHUS NIepBo0OpasHbIX. M3ydeHune npaBuiia BEIYUCICHUS IEPBOOOPA3HOM. OK 07
Kombunuposannoe 3anamue IIK ...
Tena 8.2 Teopemuueckoe ooyuenue
o a. . 3amauy, NPUBOASIIME K IOHSTHUIO OINPEAENEHHOrO0 HHTErpaja - O BBIUYHUCICHHUU
m HU o IJI0Ia 11 KPUBOJIMHEHHOU Tpaneuuy, 0 IepEMEILIEHUN TOYKH.
KPUBOJIMHEHHOU I . . 2
[Tonstue omnpenenénHoro wuHTerpana. [‘eomerpuueckuid U  (UINYECKUH CMBICI
Tpaneuuu. Popmyna o
. onpeneneHHoro wunHterpaia. ®opmyna Herotona— JleitOuuia
HreroTona- Jleitbnuna
Komounuposannoe 3anamue
Tema 8.3 Teopemuueckoe odyuenue
Heonpenenennsiit u | [loHaTue HeonpeneaeHHOT0 HHTETpaia 9
OINPEICTICHHBIN
Komobunuposannoe 3anamue
WHTErpal
Tewma 8.4
[onsarue 06 Teopemuueckoe obyuenue
OIIpEAEIEHHOM ['eomeTpuyecKkuii CMBICH OMPEAEIIEHHOI0 UHTErpalia
UHTErpaje KaKk 2
1011
KPHUBOJIMHEWHOU Kombunuposannoe 3anamue
Tpaneuuu
Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooepricanue nPUKIAOHOZ0
Tewma 8.5 M00y14)
On eneneﬁHblﬁ ['eomerpuyeckuii cMbIci onpeneneHHoro unrerpaia. ®opmyna Hetotona - JleiiOuuna. 4
p Pemenne 3aay Ha nmpuMeHEHHE MHTETpalia AJsl BHIUUCICHHS (PU3NYECKUX BETUYHH U
WHTETPaJl B )KU3HH .
rioniaien
Ilpakmuueckoe 3auamue
Tema 8.6
Pemenue 3anay. Teopemuueckoe obyuenue
[TepBooOpaznas [TepBoobpasnas ¢pyHkuuu. [IpaBuna HaxoxaeHUs mepBooOpa3Hbix. E€ mpuMenenue 2
¢byHKIUY, ee
HIPUMCHCHHC Konmponsnaa paboma
Pa3nes 9. Crenenn u kopuu. CrenenHas GyHKuIust 18 OK 01
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Teopemuueckoe ooyuenue

OK 02

Tema 9.1 . .
Crenennas dymiuus [TonsTHE KOpHSA N-Oif CTeneHM W3 jeiicTBUTENbHOro umcna. DyHKME y = VX HX 4 OK 03
. > | cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0if CTENCHU OK 04
ee cBoiicTBa OK 05
Komounuposannoe 3anamue
Tema 9.2 Teopemuueckoe ooyuenue OK 07
[IpeobpazoBanue [IpeoOpazoBanuie uppanmoOHaIbHBIX BbIPAKEHUN
BBIPKCHHH C 4
KOpHSIMH N-0M Komounuposannoe 3anamue
CTENEHU
Tema 9.3 Teopemuueckoe odyuenue
Cgoiictpa ctenenu ¢ | [lonsatue crenenu c r00bIM palMOHANbHBIM TOKa3zareneld. CreneHHble (QYHKLIUHU, UX
paloHaIbHBIM U CBOWCTBA M TpaduKu 2
JeHCTBUTENIbHBIM
Komounuposannoe 3anamue
NOKa3aTeNsIMU
Tema 9.4 Teopemuueckoe odyuenue
Pemenne PaBHOCWIIBHOCTD MPpPAaLlMOHATIBHBIX YPAaBHEHHMUM M HEPABEHCTB. METOIBI UX PELICHUS.
MPPaLMOHATIBHBIX PenieHne nppallnoOHaIbHBIX YPaBHEHUI Y HEPABEHCTB 6
ABHEHUU U
P Komobunupoeannoe 3anamue
HEPABEHCTB
Tena 9.5 Teopemuueckoe odyuenue
) Onpenenenue creneHHOM QyHKIuM. Mcnonp3oBaHWe €€ CBOWCTB NpU  PELICHUU
CreneHu 1 KOpHHU. . 2
YpaBHEHUH U HEPABEHCTB
CrenenHas QyHKIHS
Konmponvnaa paboma
Paznen 10. [loka3aTenbHas pynkuus 18
Teopemuueckoe obyuenue OK 01
Tema 10.1 CreneHp ¢  NpPOM3BOJIBHBIM  JACWCTBUTENBHBIM  IOKazareneM. OnpeneneHue OK 02
[TokazarenbHas noka3aTeabHON (yHKIMH, ee CBoiicTBa M rpaduk. 3HAKOMCTBO C NpPUMEHEHHEM 4 OK 03
byHkuus, ee noka3arelbHOM (QyHKIMH. PerieHune moka3aTeNbHBIX YpaBHEHHHM (YHKIHMOHAIBHO- OK 04
CBOICTBa rpau4ecKUM METOJIOM OK 05
Kombunuposannoe 3anamue OK 07
Tema 10.2 Teopemuueckoe obyuenue 3
Pemenune Pemenune nokaszarenabHbIX YpaBHEHHH METOJOM YpPAaBHHMBAHMS ITOKA3aTEleH, METOIOM
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MMOKa3aTeJIbHBIX BBEJICHUSI HOBOW IepeMeHHOU, (QYyHKIMOHAIbHO-TpapUueckKuM MeToAoM. Pernenue
ypaBHEHUU U MOKAa3aTeJIbHBIX HEPABCHCTB
HEPaBEHCTB Ilpakmuueckoe 3anamue
Tema 10.3 Teopemuueckoe ooyuenue
Cucremsl Pemenne cucreM nokasaTenbHbIX YPaBHEHUIN 4
MOKa3aTeIbHBIX
. Komounuposannoe 3anamue
YpaBHEHUH
Tema 10.4 Teopemuueckoe odyuenue
Pemenue 3amay. Pemenne nokasarenbHbIX YpaBHEHUH METOJIOM YpaBHHMBAHUS MOKa3aTesied U METOJO0M 9
[TokazarenbHas BBEJICHUSI HOBOM NIEPEMEHHOM. Penienre noka3areibHbIX HEPABEHCTB
byHKIHSA Koumponvnasn paboma
Pa3nea 11. Jlorapugmsl. Jlorapupmerndeckas GyHKIus 30
Tema 11.1 T, 6
Tlorapudm uncia, Heopemuuecxoe obyuenue }
TlecATHUHEI 1 orapudm uucna. JlecATUYHBINA U HATYPAJIbHBIN Jorapudm, 4ucio e 4
HaTypaJbHbIN Komb
TOrapudMBI, THCIO ¢ OMOUHUPOGAHHOE 3AHAMUE
TeM% 112 Teopemuueckoe 0odyuenue
CaoiicTBa 9 OK 01
CsaoticTBa norapudmosn. Oneparus JorapupMupoBaHus.
JorapugMmoB. 6 OK 02
0| usi
Onepan Komounuposannoe 3anamue OK 03
JorapuMUpPOBaHUS OK 04
Tema 11.3 Teopemuueckoe odyuenue OK 05
Jlorapudmernyeckas Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA 4 OK 07
byHKIHS, ee K 1IK...
CROMCTBA OMOUHUPOBAHHOEC 3aHAMUE
Tema 11.4 Teopemuueckoe obyuenue
PCI_LIeHI/I.C [TonsiTre norapudmudeckoro ypapHenus. Oneparus MOTeHIUPOBaHUs. TpH OCHOBHBIX
HorapudMeTHIecKIX METOJla pEelIeHUs JIOrapu(pMUYECKUX YypaBHEHUH: (QYHKIHMOHAIBbHO-TpapUUeCKHil, 3
p . METOJ] TOTEHIIMPOBAHUS, METOJ BBEACHUS HOBOW mnepemeHHOW. Jlorapudmmueckue
yYpaBHEHUH U
HEpaBEHCTBA
HEPaBEHCTB

Komounuposannoe 3anamue
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Tema 11.5 Teopemuueckoe ooyuenue
Cucremsl ANTOPUTM pELICHUsT CUCTeMbl YypaBHEHUI. PaBHOCHIBHOCTH JOrapu(pMUUYECKUX 5
Jorapu(MeTHYECKUX | YPAaBHEHUU U HEPABEHCTB
ypaBHEHUI Kombunuposannoe 3anamue
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooepricanue nPUKIAOHO20
Tema 11.6 M00yns)
Jlorapudmsr B [Ipumenenue norapudma. Jlorapupmernveckas crnupaab B mpupoae. Ee 4
IPUPOJIE U TEXHUKE | MaTeMaTHYECKHE CBOMCTBA
Ilpakmuueckoe 3auamue
Tema 11.7
Permenue 3aad. Teopemuueckoe odyuenue } }
JorapudmsL. Jlorapudmuueckas ¢pyHkuus. Pemenne npoctedmumx sorapuMuUUecKux ypaBHEHHH 2
Jlorapudmernueckas
bymKims Konmponvnaa paboma
Pa3nes 12. MHo:kecTBa. JjieMeHThI TeOpHHU rpadoB 10
Teopemuueckoe ooyuenue
Tema 12.1 [oustue MHokecTBa. [logMHOKecTBO. OnEpaluy ¢ MHOKECTBAMH 5
MHoxecTBa
Komobunupoeannoe 3anamue
Tema 12.2 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprcanue RnPUKIAOHOZ0
Mooyns)
Oneparuu ¢ 2
MHOKECTBAMIL Onepanuu ¢ MHOXKecTBaMu. PellieHne npukiaaHbIx 3a1a4y
Ilpakmuueckoe 3anamue
Teopemuueckoe 0odyuenue
Tema 12.3 .
Tpadbi [Tonsitue rpada. Cesi3HbIi rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 4
Ilpakmuueckoe 3anamue
Tema 12.4 Teopemuueckoe obyuenue
Pemenue 3anay. Onepaunn ¢ MHOXKecTBaMH. OmMCaHME peajbHBIX CUTYallMd C MOMOIIBIO MHOXECTB.
MHoxecTBa. [Tpumenenue rpadoB K peleHuto 3aaad 2
gﬁﬁ;éﬁ Konmponvnas paboma
Paznen 13. DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEN 26 OK 01
Tema 13.1 ‘ Teopemuueckoe 00yuenue 4 OK 02
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OCHOBHBIE TIOHATHS
KOMOWHATOPUKH

HepeCTaHOBKI/I, pasMEIICHusA, COYCTaHU .

Komounuposannoe 3anamue

Tema 13.2
CoObITHE, BEPOSTHOCTH
coObITus. CnoxxeHue u

Teopemuueckoe ooyuenue
CoBMecTHBIC M1 HECOBMECTHBIC COOBITHS. T€OpeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
YcnoBHas BCPOATHOCTD. 3aBUCHMEIE )51 HE3aBUCHUMBbIC CO6BITI/I$I. TeOpeMBI

YMHOKEHUE BEPOSTHOCTH NMPOU3BEACHUS COOBITHIA.
BEPOSATHOCTEM Kombunuposannoe 3anamue
Tema 133 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepircanue NPUKIAOHO20
) Mooyna)
BepositHOCTB B = =
OtHoOCHUTENbHAsT YacTOTa COOBITHSA, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE
npodeccuoHaNbHBIX
sanauax omnpezeneHue BepossTHOCTU. O1leHKa BEPOSITHOCTH COOBITHUS
Ilpakmuueckoe 3anamue
Tema 13.4 Teopemuueckoe odyuenue
JluckperHas Bunel cinyuaiineix BennuuH. OnpeaeneHue AUCKPETHOM cilydyaliHOM BEJIMYUHBL. 3aKOH
ciyyailiHas BeJIMYMHA, | paclpeAesieHHs TUCKPETHOW CaydyallHON Bean4nHbl. Ee uncioBble XapaKTepUCTUKHI
3aKOH €€
Komobunuposannoe 3anamue
pacnpeneneHus
Tema 13.5 Teopemuueckoe ooyuenue
3anaun Bapuaunonnsii  psan.  [loauron dactror wu  rucrorpamma. CraTHCTHYECKHE
MaTeMaTU4eCKOn XapaKTEPUCTUKHU psifia HAOJF01aeMbIX TaHHBIX
CTaTUCTUKHU Kombunuposannoe 3anamue
Ilpogpeccuonanvno-opuenmuposannoe cooepiyicanue (cooeprcanue NPUKIAOHO20
Tema 13.6 Mo0yns)

Cocrasienne TadbmuI 1
JUarpamMM Ha MPaKTUKE

HepBI/I‘-IHaH 06pa60T1<a CTaTUCTUYCCKUX OaHHBIX. Fpa(bnquKoe HUX TpCACTaBJICHUC.
Hax0>1<)1eH1/1e CpCAHUX XApaKTCPUCTUK, Ha6n}0)1aeM},1x JaHHBIX

HpakmuueCKoe 3anamue

Tema 13.7
Pemenue 3agad.
DJeMeHThI
KOMOWHATOPUKH,
CTaTHCTUKH U TCOPUHU

Teopemuueckoe obyuenue
OnemeHThl KOoMOMHATOpUKU. CoObITHE, BEpPOSTHOCTH cOObITHS. CrloxeHue u
KOMOWHATOPUKH, BEPOSTHOCTEH

Konmponvnas paboma

OK 03
OK 04
OK 05
OK 07
lIK...
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BEPOSTHOCTEM

Paznen 14. YpaBHeHUsI 1 HEPABEHCTBA 28
Teopemuueckoe odyuenue
Tema 14.1 PaBHOCMIIBHOCTh ypaBHEHHH M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
PaBHOCHIIBHOCTH PaBHOCHUJIBHBIX MEPEX0ax B YPaBHEHUAX U HepaBeHCTBax. OOIIHe METOAbl pelICHHUS
YpaBHEHUU U yYpaBHEHMI: TMEpeXoa OT paBeHCTBa (YHKIMHA K pPABEHCTBY apryMEHTOB JUIA 4
HepaBeHCTB. OOIIMe | MOHOTOHHBIX (DYHKIIMIA, METOJ Pa3JIOKEHHUsS Ha MHOXKUTEJIH, METO/I BBEICHUS HOBOM
METO/IbI PEIICHHS MIEPEeMEHHOH, PYHKIIMOHATBHO-TPadUICCKUI METOJT
Kombunuposannoe 3anamue
Teopemuueckoe ooyuenue
Tewma 14.2 OO01Ire MeTobl pelieHrs] HEPaBeHCTB: Mepexo OT CpaBHEHUS 3HaUCHUN QYHKIMHA K
I'padmyeckuit MeTox | CPAaBHEHMIO 3HAUYEHUN apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIMH, METOJ MHTEpPBAJIOB, 4
pelieHust ypaBHeHHH, | GyHKIHOHAIbHO-Tpadguueckuii metoa. I'paduueckuii meton peuieHus ypaBHEHUH U
HEPaBEHCTB HEPABEHCTB
Kombunuposannoe 3anamue
Tema 14.3 Teopemuueckoe ooyuenue }
VpabHeHus u Onpenenenve wmonynsa. Packpeitue wmonyns mno onpenenenuto. Ilpocteitmume
HepaBeHCTBa ¢ YPaBHEHUA 1 HEPABEHCTB € MOAYIEM. IIpuMeHeHNEe paBHOCHIIBHBIX IEPEXOIOB B 4
MOJTyIeM OTpe/IeJIEHHBIX TUIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM
Komobunuposannoe 3anamue
Tema 14.4 Teopemuueckoe odyuenue
VYpaBHeHus u 3HaKOMCTBO ¢ nmapameTpoM. [Ipocrelinie ypaBHEHNsI U HEPABEHCTBA C NapaMETPOM 5
HEPaBEHCTBA C
—— Komobunuposannoe 3anamue
Tema 14.5 Ilpogheccuonanvno-opuenmuposannoe cooepiyicanue (cooeprcanue NPUKIAOHO20
Cocranenue u Mo0yns)
pelieHue Pemennie TeKCTOBBIX 3aJ1a4 MPO(ECCHOHAIBHOTO COAEPKAHUS 8
npodeccuoHaNBHBIX
3a/1a4 ¢ MOMOMUIBIO Ilpakmuueckoe 3anamue
yYpaBHEHUH
Tema 14.6 Teopemuueckoe odyuenue 2

Pemenue 3amay.

OOue MeToapl pelieHHs] YpaBHEHUH. YpaBHEHUS U HEpaBEHCTBA C MOJYJEM M C

OK 01
0K 02
OK 03
OK 04
OK 05
OK 06
OK 07
lIK...
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VYpaBHeHus u
HEpaBEHCTBA

apamMeTpoM

Hpakmulteacoe 3anamue

CamocTosiTesibHasi padoTa 00yYarOIMXCs M0 TUCIUTIINHE

HpOMe)KyTO‘IHaﬂ arrecranus
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHOM JUCHUTLIAHBI

KoHTpob 1 OIleHKa pe3ybTaTOB OCBOCHHUS YICOHOU MUCIMIUIMHBI OCYIIECTBIISETCS IPEIOAaBaTelieM B IIPOIECCe TPOBEACHUS MPAKTHICCKIX

3aHHTHﬁ, BBIITIOJIHCHUS CTYACHTAMU WHAUBHUAYAJIbHBIX SaHaHHﬁ, IIPOCKTOB, HCCJIC,I[OBaHI/Iﬁ.

Koz u HanmeHoBaHue GpopMUpyeMbIX

% Pa3znea/Tema THIbI OLEHOYHBIX MePONPUATHI
KOMITETECHIIHIA
1 3 4
OK 01 Pasnen 1. Temsr: 1.1-1.6
Bovibupams  cnocobwi  pewenus  3adau Paspen 2. Temsr: 2.1- 2.6
. Paznen 3. Temsr: 3.1- 3.4
npogeccuonanvHol desmenvHOCMU TecTupoBanue

NPUMERUMENbHO K pA3JIUYHbIM KOHMeEKcmam

Pazgen 4. Temur: 4.1-4.11
Pasgen 5. Temsr: 5.1-5.2
Pasnen 6. Temsr: 6.1- 6.11
Pasgen 7. Temsr: 7.1-7.17
Paznen 8. Temsr: 8.1-8.6
Pasmen 9. Temsr: 9.1-9.5
Paszgen 10. Temsr: 10.1-10.4
Pasmen 11. Temsr: 11.1-11.7
Paznen 12. Temsr: 12.1-12.4
Pasgen 13. Temsr: 13.1-13.6
Pasnen 14. Temsr: 14.1-14.6

YCTHBIN OTBET
MaremaTnyecKuii TMKTaHT
WupuBuayansHas caMOCTOSITENbHAS padoTa
[IpencraBneHne pe3yabTaTOB MPAKTHYSCKUX padbOT
3ammTa mpakTHIECKUX padoT
[TuceMeHHBIH OTBET y 1OCKU
KonTtponsHas pabora
BrinosiHeHHE SK3aMEHAIIMOHHBIX 3aJJaHUI

OK 02

Hcnonvzoeamv  coepemennvle  cpedcmed
noucKka,  aHanuza U - UHmMepnpemayuu
ungopmayuu,  u uHhopmayuonHvie
mexHonocuu  Oisl  BbLINOJHEHUs  3a0ay
npogheccuoHanbHol 0essmenbHoCmu

Pasgen 1. Temsr: 1.1-1.6
Pasgen 2. Temer: 2.1- 2.6
Pasnen 3. Temsur: 3.1- 3.4
Pazgen 4. Temsr: 4.1-4.11
Paspen 5. Temser: 5.1-5.2
Pasnen 6. Temsr: 6.1- 6.11
Paznen 7. Temsr: 7.1-7.17
Pasnen 8. Temsr: 8.1-8.6
Pasznen 9. Temsr: 9.1-9.5
Paznen 10. Temsr: 10.1-10.4
Pasgen 11. Temsr: 11.1-11.7
Paznen 12. Temsr: 12.1-12.4

TectupoBanue
YCTHBIN OTBET
MaremaTnyecKuii TMKTaHT
WupuBuayansHas caMOCTOSITENbHAS padoTa
[IpencraBneHne pe3yabTaTOB MPAKTHYSCKUX PAOOT
3ammTa NpakTHYECKUX padoT
[TucbeMeHHBIH OTBET Y IOCKU
KonTtponsHas pabora
BrInoHeHHE SK3aMeHAIIMOHHBIX 3aJaHui
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Paznen 13. Temsr: 13.1-13.6
Paznen 14. Temsl: 14.1-14.6

OK 03

IInanuposamsw u Peanu3zosuieams
npogeccuonanvHoe u IUYHOCMHOE pa3sumue,
NPeONpUHUMAMENLCKYIO  0eaMeNbHOCb 8
npogeccuonanvhol  cgepe, UCnoNbL308aMb
3HAHUA NO (UHAHCOBOU 2PAMOMHOCMU 8
PA3TUYHBIX HCUSHEHHBIX CUMY AYUSX

Pasnen 1. Temsr: 1.1-1.6
Paznen 2. Temsrl: 2.1- 2.6
Paznen 3. Temsrl: 3.1- 3.4
Pasgen 4. Temsr: 4.1-4.11
Paszmen 5. Temsr: 5.1-5.2
Paszgen 6. Temsr: 6.1-6.11
Pasgen 7. Temsr: 7.1-7.17
Paznen 8. Temnr: 8.1-8.6
Paznen 9. Temsr: 9.1-9.5
Paznen 10. Temsr: 10.1-10.4
Pasgen 11. Temsr: 11.1-11.7
Paznen 12. Temsr: 12.1-12.4
Paznen 13. Temsr: 13.1-13.6
Paznen 14. Temsl: 14.1-14.6

TectupoBanue
Y CTHBIN OTBET
MartemaTHyecKuil TUKTAaHT
WnpuBuayansHas caMOCTOSITENbHAs paboTa
[IpencraBnenne pe3yabTaTOB MPAKTHYECKUX paboOT
3ammTa mpakTHIECKuX padoT
[IncbMeHHBI OTBET Y JOCKU
KonrponbHas padora
BrinosiHeHHE SK3aMEHAIIMOHHBIX 3aJJaHui

OK 04
Dpghexmusno 63aUMO0eUCmMB08anb u
pabomamy 6 KoJIeKmuse u KOMaHoe

Pasgen 1. Temsr: 1.1-1.6
Pasgen 2. Temer: 2.1- 2.6
Pasgen 3. Temsr: 3.1- 3.4
Pasnen 4. Temsr: 4.1- 4.11
Pasnmen 5. Temsr: 5.1-5.2
Pasnmen 6. Temsr: 6.1- 6.11
Pasgen 7. Temsr: 7.1-7.17
Pasznen 8. Temsr: 8.1-8.6
Pasgen 9. Temsr: 9.1-9.5
Pasgen 10. Temsr: 10.1-10.4
Pasgen 11. Temsr: 11.1-11.7
Paznen 12. Temsr: 12.1-12.4
Pasgen 13. Temsr: 13.1-13.6
Paznen 14. Temsr: 14.1-14.6

TectupoBanue
Y CTHBIN OTBET
MaTtemaTHyecKHi JTUKTAHT
WupuBuayansHas caMOCTOSITENbHAS paboTa
[IpencraBneHne pe3yabTaTOB MPAKTHYECKUX paObOT
3amuTa NpakTHYecKuX padoT
[I1ucbMeHHBI OTBET Y JOCKU
Kontponsuas pabora
BrinosiHeHHE SK3aMEHAIIMOHHBIX 3aJJaHUI

OK 05

Ocywecmenams  ycmuylo U NUCbMEHHYIO
KOMMYHUKAYUIO HA 20CYOApPCMEEHHOM S3blKe
Poccuiickou Deodepayuu c  yuemom
0cobeHHOCmel COYUANbHO20 U KYJIbMYPHO20
KOHmexcma

Pasgen 1. Temsr: 1.1-1.6
Pasgen 2. Temsr: 2.1- 2.6
Paznen 3. Temsr: 3.1- 3.4
Paznen 4. Temnr: 4.1- 4.11
Pazpen 5. Temnr: 5.1-5.2
Paznen 6. Temsr: 6.1-6.11
Paznen 7. Temsr: 7.1-7.17
Pasnen 8. Temsl: 8.1-8.6
Pasnen 9. Temsr: 9.1-9.5
Pasnen 10. Temsr: 10.1-10.4

TectupoBanue
Y CTHBIN OTBET
MaTtemMaTHyeCcKHi JUKTaHT
WupuBuayansHas caMOCTOSITENbHAS padoTa
[IpencraBneHne pe3yabTaTOB MPAKTHYECKUX PaOOT
3ammrTa IpakTHYECKUX padoT
[TucbeMeHHBIH OTBET Y IOCKU
Kontponsuas pabora
BrinosiHeHHE SK3aMEHAIIMOHHBIX 3alaHUI
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Paszpmen 11. Temsr: 11.1-11.7
Paznen 12. Temsr: 12.1-12.4
Paznen 13. Temsr: 13.1-13.6
Paszgen 14. Temsr: 14.1-14.6

OK 06

IIposignams  2pasicOanHcKo-nampuomudecKyio
nO3UYUio, O0eMOHCMPUPOBAMb  OCO3HAHHOE
noseoexue Ha  OCHO8e  MPAOUYUOHHBIX
obweuenoseueckux YyeHHocmell, 6 Mmom 4ucie
C yUemom 2apMOHU3AYUU MeHCOYHAPOOHBIX U
MENCPENUSUOZHBIX OMHOWEHUL, NPUMEHIMb
cmanoapmel AHMUKOPPYNYUOHHO2O
noseoenust

Pasnmen 1. Temsr: 1.1-1.6
Paznmen 6. Temsr: 6.1- 6.11
Pasgen 7. Temsr: 7.1-7.17

Pasnen 8. Temsr: 8.1-8.6

Paszmen 14. Temsr: 14.1-14.6

TectupoBanue
YCTHBIN OTBET
MartemaTHyecKuil TUKTAaHT
WnpuBuayansHas caMOCTOSITENbHAs paboTa
[IpencraBnenne pe3yabTaTOB MPAKTHYECKUX paboOT
3ammTa mpakTHIECKUX padoT
[IuceMeHHBIN OTBET y TOCKU
KontponsHas pabora
BrinosiHeHHE SK3aMEHAIIMOHHBIX 3aJJaHui

OK 07

Cooeticmgosams coOXpaHeHUu OKpyscarouyell
cpeovl, pecypcocbepedceHuro, NPUMeHIMb
3HaHUs 00 U3MeHeHUU KIUMAmad, NPUHYUNsl
bepexciugozo npouzeoocmaa, 3¢pghekmusHo
0elicmeosams 8 Upe38blualHbIX CUMYAYUSX

Pasmen 1. Temsr: 1.1-1.6
Pasgen 2. Temsr: 2.1- 2.6
Pasgen 3. Temsr: 3.1- 3.4
Pazgen 4. Temur: 4.1-4.11
Pasgen 5. Temsr: 5.1-5.2
Pasgen 6. Temsr: 6.1- 6.11
Pasnen 7. Temsr: 7.1-7.17
Pasnen 8. Temer: 8.1-8.6
Pasnen 9. Temsr: 9.1-9.5
Paszgen 10. Temsr: 10.1-10.4
Pasmen 11. Temsr: 11.1-11.7
Pasgen 12. Temsr: 12.1-12.4
Paszgen 13. Temsr: 13.1-13.6
Paszgen 14. Temsr: 14.1-14.6

TectupoBanue
YCTHBIN OTBET
MaremaTnyecKuili TUKTaHT
WuauBuayaibHas caMOCTOSITEIbHAS paboTa
[IpencraBnenue pe3yabTaToOB MPAKTHUECKUX PabOT
3ammTa mpakTHIECKUX padoT
[TuceMeHHBIH OTBET y 1OCKU
KonTtponrHas pabora
BrInosiHeHHE SK3aMEeHAIIMOHHBIX 3aJaHui
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Texymuii KOHTPOJIb MO AUCITUIUIMHE OCYIIECTBIISIETCS B COOTBETCTBHH CO CJICITYIONTUMU

KPUTEPUSMH PEUTUHI-IUIAHA JUCLUTIIINHBIL:

Mun. | Makc.
Bunet kouTpons | Konrponupyembie MeponpusaTHs KOJI-BO | KOJI-BO
6amioB | 6ayIoB
24 40
Tema 1.1
Ilens u 3a0auu mamemamuxku npu 0céo0eHuU
cneyuanbHoCmu
- MPUCYTCTBUE HA 3aHITHH 0,1 0,1
- BBITIOJIHEHUE 3aJaHHUI Y TOCKW/ WHIUBHIYAIEHOE 01 0.7
3aJlaHue/BBINOJIHEHHAs JOMAIIHss paboTa ’ ’
Tema 1.2
Yucna u evtuucnenun. Boipascenusa u npeodpazosanusn
- IPUCYTCTBUE HA 3aHATHH 0,1 0,1
- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBHTyaTbHOEC 0.1 0.7
3a/IaHKe/BBITIOJIHCHHAS IOMAIIHAA paboTa ' '
Tema 1.4
Ilpouyenmmole sviuucienusn
- IPUCYTCTBUE HA 3aHATHH 0,1 0,1
- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE 0.1 0.97
3aJlaHue/BBITIOJTHCHHAS TOMAITHSS paboTa ' '
Tema 1.5
Ypasnenus u nepasencmea
- IPUCYTCTBUE HA 3aHITHH 0,1 0,1
- BBITIOJTHEHUE 3aJaHUN Y IOCKW/ WHIUBHTYATbHOE 01 0.97
. 3aJlaHue/BBINIOJTHEHHAS TOMAIITHSS paboTa ’ ’
Texymmuit
KOHTPOJTh Tema I'Z
Bxoonoui konmposnw
- IPUCYTCTBUE HA 3aHITHH 0,1 0,1
- KOHTpOJIbHasI paboTa 0,75 0,95
Tema 2.1
OcHogHble nonamus cmepeomempuu.
Pacnonoscenue npamvlx u niockocmeil
- IPUCYTCTBUE HA 3aHSATHH 0,1 0,1
- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUTyaTbHOE 0.1 0.97
3a/1aHKe/BBITIOJTHEHHAS TOMAITHs paboTa ' '
Tema 2.3
Hlepnenoukynaprnocmao
- IPUCYTCTBUE HA 3aHSATHH 0,1 0,1
- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUTyaTbHOE 01 0.97
3a/1aHKe/BBITIOTHEHHAS TOMAIITHIS padoTa ' '
Tema 2.4
Teopema o mpex nepneHOUKyaApax
- IPUCYTCTBUE HA 3aHITHH 0,1 0,1
- BBITIOJTHEHUE 3aJaHUH Y TOCKW/ MHIUBHTyaTEHOES 0.1 0.7
3aJlaHue/BITIOJTHEHHAS TOMAITHSIS paboTa ’ ’
Tema 2.5 Ilapannenvnule, nepneHoOuKyiApHsle
CKpewjugaioujuecs npamole
- IPUCYTCTBUE HA 3aHATHH 0,1 0,1
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- BBITIOJIHEHUE 3aJJaHUH Y TOCKW/ MHIUBHTYaTEHOEC
3aJlaHue/BBITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 2.6
Pewenue 3a0au. Ilpamovie u naockocmu 6
npocmpancmee

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- KOHTpOJIbHAs paboTa

0,55

0,75

Tema 3.1

Jlexapmoegwl Koopounamol 6 npocmpancmae.
Paccmosanue mexncoy 0syma moukamu. Koopounamut
cepeounsl

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBIIIOJIHCHHUC SaI[aHI/Iﬁ y ,HOCKI/I/ HHAUBHUYAJIbHOC
SaﬂaHI/Ie/BbIHOHHeHHaﬂ JOMaIlIHAgA pa60Ta

0,1

0,27

Tema 3.2
Bexkmoput 6 npocmpancmee. Y2011 mexncoy eéekmopamu.
CranspHoe npouszgedeHue 6eKmopos

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ UHIUBHUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaH JOMallIHAgAg pa60Ta

0,1

0,27

Tema 3.3
Ilpakmuko-opuenmuposeannvie 3a0auu Ha
KOOPOUHAMHOU NJI0CKOCMU

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ WHIUBHUIYAJIbHOC
3a,Z[aHI/I€/BbIHOHHeHHaﬂ JOMaIlIHAA pa60Ta

0,1

0,27

Tema 3.4
Pewenue 3a0au. Koopounamol u 6ekmopul

- IPUCYTCTBUC HA 3aHATHU

0,1

0,1

- KOHTpOJIbHAs paboTa

0,55

0,75

Tema 4.1
Tpuzonomempuueckue ynKyuu npou3eonvhozo yana,
yucna. Paduannan u zpadycnas mepa y2na

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAIIHss paboTa

0,1

0,27

Tema 4.3

Cunyc, KOCUHYC, MAH2EHC CYMMDBL U PAZHOCMU 08YX
y2noe.

Cunyc u KocuHyc 080iH020 yena. Dopmy.iot
NOIOGUHHO20 Y214

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ HHIAUBUAYaTbHOE
3aJlaHue/BHITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 4.5
Tpuzonomempuueckue QyHkyuu, ux ceoiucmea u
zpaguxu

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHEHUE 3aJaHUHA Y TOCKW/ MHIUBHTyaTbHOE
3aJlaHue/BBITIOJTHEHHAS TOMAITHSS paboTa

0,1

0,27

Tema 4.6
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Ilpeoobpaszosanue cpaguxos mpuzonomempuydeckux
¢ynuxyun

- IPUCYTCTBUC HA 3aHATUU

0,1

0,1

- BBIIIOJITHCHHUC SaI[aHI/If/'I y ,HOCKI/I/ HHAUBUIYAJIbHOC
SaHaHI/Ie/BBIHOJ'IHeHHaH JOMalIHAgAg pa60Ta

0,1

0,27

Tema 4.7
Onucanue npou3800CmMeEEeHHbIX RPOUECCO8 C NHOMOULBIO

2paghurkos pynkyui

- IPUCYTCTBUC HA 3aHATUN

0,1

0,1

- BBIIIOJIHCHHUC SaI[aHI/If/'I y ,Z[OCKI/I/ WHIAWBUAYAJIBHOC
SaHaHI/Ie/BBIHOJ'IHeHHaH JOMalIHAgAg pa60Ta

0,1

0,27

Tema 4.8
Oopammnvle mpuzonomempuueckue QynKyuu

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ HHIUBUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaﬂ JOMallIHAgA pa60Ta

0,1

0,27

Tema 4.9
Tpuzonomempuueckue ypasHeHus u HepaseHCcmea

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3aJlaHue/BBITIOJTHCHHAS TOMAITHSIS paboTa

0,1

0,27

Tema 4.10
Cucmemuvl mpuzoHomempuueckux ypasHeHuil

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAIIHss paboTa

0,1

0,27

Tema 4.11
Pewenue 3a0au. OcHo6bl mpuzoHomempuu.
Tpuzonomempuueckue pynkyuu

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- KOHTpOJIbHas1 paboTa

0,55

0,75

Tema 5.1
Komnnexcuwoie uucna

- IPUCYTCTBUC HA 3aHATHU

0,1

0,1

- BBIIIOJTHCHHUEC SaI[aHI/II\/'I y I[OCKI/I/ WHAUBHUIYAJIbHOC
3a,Z[aHI/Ie/BbIHOHHeHHaH JOMaIlIHAA pa60Ta

0,1

0,27

Tema 5.2
Ilpumenenue KOMnIeKCHBIX YUCen

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHAUBUIYalIbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAITHs paboTa

0,1

0,27

Tema 6.1
Ilonamue npouszeoonoii. @opmynsl u npaguna
oughghepenyupoeanusn

- IPUCYTCTBUE HA 3aHITHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ HHIUBUAYaTbHOE
3aJlaHue/BBITIOTHEHHAS] TOMAIITHSIs paboTa

0,1

0,27

Tema 6.2
IIpouszeoonvie cymmol, pazHocmu, npou3eedeHus,
YACMHO20

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1
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- BBITIOJIHEHUE 3aJJaHUH Y TOCKW/ MHIUBHTYaTEHOEC
3aJlaHue/BBITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 6.3
Ilpou3eoonvie mpuzonomempuueckux QynKyuil.
Ilpouszeoonas cnoxcnoii hynkyuu

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBINTOJTHEHUE 33JIaHUN Y TOCKH/ MHAUBUAYaTbHOE
3aJlaHue/BBITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 6.4
Ilonamue o nenpepvienocmu pynkyuu. Memoo
UHMEPBANne

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBIIIOJIHCHHUC SaI[aHI/Iﬁ y ,HOCKI/I/ HHAUBHUYAJIbHOC
SaﬂaHI/Ie/BbIHOHHeHHaﬂ JOMaIlIHAgA pa60Ta

0,1

0,27

Tema 6.5
T'eomempuueckuil u ghusuyeckuil CmMulci nPOU3BOOHOI

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3aJlaHue/BBITIOJTHCHHAS TOMAITHSS paboTa

0,55

0,75

Tema 6.6
Du3suuecKuil cMvicjli RPOU3BOOHOIL
npogheccuonanvHuvIX 3a0a4ax

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3aJlaHue/BBITIOJTHCHHAS TOMAITHSS paboTa

0,1

0,27

Tema 6.7
Monomonnocmo pynxkyuu. Touxu sxkcmpemyma

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Yy TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAIIHss paboTa

0,1

0,27

Tema 6.8
Hccneoosanue pynkyuit u nocmpoenue 2paguxos

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHCHHUEC SaI[aHI/II\/'I y I[OCKI/I/ WHAUWBHUIYAJIbHOC
3a,Z[aHI/Ie/BbIHOHHeHHaH JOMaIlIHAA pa60Ta

0,1

0,27

Tema 6.9
Haubonvwiee u naumenvuiee 3Hauenus ynkyuu

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ HHIUBUAYaTbHOE
3aJlaHue/BHITIOTHEHHAS] TOMAITHSs paboTa

0,1

0,27

Tema 6.10
Haxoscoenue onmumainbHo20 pe3yiomama ¢ HOMOUibIO
NPOU3800HOIL 8 NPAKMUUECKUX 3A0a1ax

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ WHIAUBUAYaTbHOE
3aJlaHue/BITIOJTHEHHAST TOMAITHSISL paboTa

0,1

0,27

Tema 6.11
Pewenue 3a0au. Ilpouseoonan pynkyuu, ee
npumenenue

- IPUCYTCTBUE HA 3aHITHH

0,1

0,1

- KOHTpOJIbHast paboTa

0,55

0,75
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Tema 7.1
Bepuwiuna, peopa u zpanu mnozozpannuka

- IPUCYTCTBUC HA 3aHATUU

0,1

0,1

- BBIIIOJITHCHHUC SaI[aHI/If/'I y ,HOCKI/I/ HHAUBUIYAJIbHOC
SaHaHI/Ie/BBIHOHHeHHaH JOMalIHAgAg pa60Ta

0,1

0,27

Tema 7.2
Ilpusma, ee cocmasaarougue, ceuenue. Illpamas u
NPABUIbHAA NPUIMA

- IPUCYTCTBUC HA 3aHATUN

0,1

0,1

- BBIIIOJIHCHHUC SaI[aHI/If/'I y ,HOCKI/I/ HHAUBHUYAJIbHOC
SaHaHI/Ie/BBIHOHHeHHaH JOMalIHAgAg pa60Ta

0,1

0,27

Tema 7.3
Ilapannenenuneo, kyo. Ceuenue Kyoa,
napannenenuneoa

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3aJlaHue/BBITIOJTHCHHAS TOMAITHSS paboTa

0,1

0,27

Tema 7.4
Hupamuoa, ee cocmasnaowue, ceuenue. Ilpasunvnan
nupamuoda. Yceuennasa nupamuoa

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3aJlaHue/BBITIOJTHCHHAS TOMAITHSS paboTa

0,1

0,27

Tema 7.5
bokosas u nonnaa nogepxnocms npuIMovl, RUPAMUODL

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJJaHUI Y TOCKW/ MHAUBUTyalIbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAIIHss paboTa

0,1

0,27

Tema 7.6
Cummempus 6 Kybe, napanienenuneoe, npusme,
nupamuoe

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Yy TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAIIHIS padoTa

0,1

0,27

Tema 7.7
Ilpumepot cummempuil ¢ npogpeccuu

- IPUCYTCTBUC HA 3aHATHU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUI Y TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAITHs paboTa

0,1

0,27

Tema 7.8
IlpasunvHble MHO202DAHHUKU, UX CEOIICMEA

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ HHIAUBUAYaTbHOE
3aJlaHue/BITIOJTHEHHAST TOMAITHSISL paboTa

0,1

0,27

Tema 7.9
Hununop, eco cocmasnarwwue. Ceuenue yuaunopa

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ HHIUBUAYaTbHOE
3aJlaHue/BHITIOJTHEHHAS TOMAITHSIS paboTa

0,1

0,27

Tema 7.10
Konyc, eco cocmasnarwuue. Ceuenue xonyca
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- IPUCYTCTBUE HA 3aHITHH

0,1

0,1

- BBIIIOJITHCHHUC SaﬂaHI/Iﬁ y HOCKI/I/ UHAUBUYAJIBbHOC
SaHaHI/Ie/BBIHOJ'IHeHHaH JOMalIHAgAg pa60Ta

0,1

0,27

Tema 7.11
Yceuennwtit konyc.
Ceuenue yceueHH020 KOHyca

- IPUCYTCTBUC HA 3aHATUN

0,1

0,1

- BBIIIOJIHCHHUC SaI[aHI/If/'I y ,HOCKI/I/ HHAUBHUIYAJIbHOC
SaHaHI/Ie/BBIHOJ'IHeHHaH JOMalIHAgAg pa60Ta

0,1

0,27

Tema 7.12
Hlap, cghepa, ux ceuenusn

0,1

0,1

- IPUCYTCTBUC HA 3aHATUN

0,55

0,75

- BBIIIOJIHCHHUC SaIIaHI/Iﬁ y [[OCKI/I/ WHAUBHUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaﬂ JOMaIlIHAgA pa60Ta

Tema 7.13
Honamue 06 06véme mena. Omuowenue 00vémoes
noooonwvix me

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ UHIUBHUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaﬂ JOMaIlIHAgA pa60Ta

0,1

0,27

Tema 7.14
Q0vémpl u n1owadu nogepxnocmeil me

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ HHIUBUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaﬂ JOMallIHAgA pa60Ta

0,1

0,27

Tema 7.15
Komobunayuu mno202panHuKkos u mesn 6pauieHus

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Yy TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJIHEHHAS TOMAIIHs paboTa

0,1

0,27

Tema 7.16
T'eomempuueckue KomouUHayuu Ha NPaKmMuUKe

- IPUCYTCTBUC HA 3aHATHU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Yy TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJIHEHHAS TOMAIIHss paboTa

0,1

0,27

Tema 7.17

Pewenue 3a0au. Muozozpannuku u mena epawieHus

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- KOHTpOJIbHAs paboTa

0,55

0,75

Tema 8.1 Ilepeoobpasznan pynkyuu.
Ilpasuna naxosxcoenusn nepeoodpasnvix

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ HHIUBUAYaTbHOE
3aJlaHue/BHITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 8.2
Inowaos kpusoauneiinon mpaneyuu. Popmyna
Huviomona-Jletionuuya

- IPUCYTCTBUE HA 3aHITHUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ UHAUBHIYabHOE
3a/IaHKe/BBITIOJTHEHHAS TOMAIIHsS paboTa

0,1

0,27

Tema 8.3

45




Heonpedenennwiii u onpedenennvlii unmezpan

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBINIOJTHEHUE 33JIaHUN Y TOCKH/ MHAUBUAYaTbHOE
3aJlaHue/BBITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 8.4

ITonamue 06 onpedenennom unmezpane KaK naiowaou

KpUBGOIUHEUHOU mpaneyuu

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBINTOJTHEHUE 33JIaHUN Y TOCKH/ MHAUBUAYaTbHOE
3aJlaHue/BBITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 8.5
Onpeoenennuliit unmezpan 8 Heu3Hu

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 33JaHUN Y TOCKW/ MHIUBUTyaTbHOE
3aJlaHue/BBITIOJTHCHHAS TOMAITHSS paboTa

0,1

0,27

Tema 8.6
Pewenue 3a0au. Ilepsooopaznan pynkuyuu, ee
npumeHnenue

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- KOHTpOJIbHAs paboTa

0,55

0,75

Tema 9.1
Cmenennas pynxkyus, ee ceoiicmea

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ WHIUBHUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaH JOMaIlIHAAg pa60Ta

0,1

0,27

Tema 9.2
Ilpeoopa3zosanue vipasricenuil ¢ KOpHAMU -0l
cmenenu

- IPUCYTCTBUC HA 3aHATHU

0,1

0,1

- BBIIIOJTHCHHUEC SaI[aHI/II\/'I y JIOCKI/I/ UHIUWBHUIYAJIbHOC
3a,Z[aHI/I€/BbIHOHHeHHaﬂ JOMaIlIHAA pa60Ta

0,1

0,27

Tema 9.3
Ceoiicmea cmeneHu ¢ payuoHAIbHLIM U
O€eiiCmeumeabHbIM ROKA3AMmeAMU

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJIHEHHAS TOMAIIHss paboTa

0,1

0,27

Tema 9.4

Pewenue uppayuonanbnovix ypasHenuil U HepageHcme

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ HHIUBUAYaTbHOE
3aJlaHue/BITIOJTHEHHAS TOMAITHSIS paboTa

0,1

0,27

Tema 9.5
Cmenenu u kopuu. Cmenennas (ynkyus

- IPUCYTCTBUE HA 3aHITHUU

0,1

0,1

- KOHTpOJIbHAs paboTa

0,55

0,75

Tema 10.1
Ilokazamenvhas pynkuus, ee ceolicmea

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJIHEHUE 3aJJaHUN Y TOCKW/ MHIUBHTYaJTbHOEC
3aJlaHue/BHITIOTHEHHAS TOMAITHSIS paboTa

0,1

0,27
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Tema 10.2
Pewienue noxazamenvHvlX ypasHeHuil u HepageHcme

- IPUCYTCTBUC HA 3aHATUU

0,1

0,1

- BBIIIOJITHCHHUC SaI[aHI/If/'I y ,HOCKI/I/ HHAUBUIYAJIbHOC
SaHaHI/Ie/BBIHOJ'IHeHHaH JOMalIHAgAg pa60Ta

0,1

0,27

Tema 10.3
Cucmembl nNOKA3amMe1bHbIX YPAGHEHUIL

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBINTOJTHEHUE 33JIaHUN Y TOCKH/ MHAUBUAYaTbHOE
3aJlaHue/BBITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 10.4
Pewenue 3a0au. llokazamenvnaa oynkyusn

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- KOHTpOJIbHAs paboTa

0,55

0,75

Tema 11.1
Jozapughm uucna. /lecamuunslit u HamypaibHolil
J02apugpmel, yucno e

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ UHIUBHUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaﬂ JOMaIlIHAgA pa60Ta

0,1

0,27

Tema 11.2
Ceonicmea nozapugpmos. Onepayus 102apupmuposanus

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ WHIUBHUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaﬂ JOMaIlIHAAg pa60Ta

0,1

0,27

Tema 11.3
Jozapugpmemuueckan pynxyus, ee ceoiicmea

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 33JaHUN Y TOCKW/ UHAUBHUIYabHOE
3a/1aHKe/BBITIOJIHEHHAS TOMAIIHss paboTa

0,1

0,27

Tema 11.4
Pewenue nozapupmemuueckux ypagnenuii u
Hepasencme

- IPUCYTCTBUC HA 3aHATHU

0,1

0,1

- BBIIIOJTHCHHUEC SaI[aHI/II\/'I y I[OCKI/I/ WHAUBHUIYAJIbHOC
3a,Z[aHI/Ie/BbIHOHHeHHaH JOMaIlIHAA pa60Ta

0,1

0,27

Tema 11.5
Cucmemul n102apughmemuueckux ypasneHuil

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUTyaTbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAITHs paboTa

0,1

0,27

Tema 11.6
Jlozapugpmul 6 npupooe u mexnuke

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUTyaTbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAITHs paboTa

0,1

0,27

Tema 11.7
Pewenue 3a0au. Jlozapugmut. Jlozapugpmemuuecxkan

dynuxyusn

- IPUCYTCTBUE HA 3aHITHH

0,1

0,1

- KOHTpOJIbHast paboTa

0,55

0,75
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Tema 12.1
Mnooicecmea

- IPUCYTCTBUC HA 3aHATUU

0,1

0,1

- BBIIIOJITHCHHUC SaI[aHI/If/'I y ,HOCKI/I/ HHAUBUIYAJIbHOC
SaHaHI/Ie/BBIHOHHeHHaH JOMalIHAgAg pa60Ta

0,1

0,27

Tema 12.2
Onepayuu c muoxcecmeamu

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBINTOJTHEHUE 33JIaHUN Y TOCKH/ MHAUBUAYaTbHOE
3aJlaHue/BBITIOJTHEHHAS TOMAIITHSIS paboTa

0,1

0,27

Tema 12.3
I'paghu

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- BBITIOJIHEHUE 33JaHUN Y TOCKW/ MHIUBUTyaTbHOE
3aJlaHue/BBITIOJTHCHHAS TOMAITHSS paboTa

0,1

0,27

Tema 12.4
Pewenue 3aoau. Muooicecmea.
I'paghot u ux npumenenue

- IPUCYTCTBUE HA 3aHITUU

0,1

0,1

- KOHTpOJIbHAs paboTa

0,55

0,75

Tema 13.1
OcHo6Hble NOHAMUA KOMOUHAMOPUKU

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ WHIUBHUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaH JOMaIlIHAAg pa60Ta

0,1

0,27

Tema 13.2
Coovimue, géepoamnocme covovimus. Cnosxcenue u
YMHOMCEHUE 8ePOAmMHOCHmell

- IPUCYTCTBUC HA 3aHATHU

0,1

0,1

- BBIIIOJTHCHHUEC SaI[aHI/II\/'I y JIOCKI/I/ UHIUWBHUIYAJIbHOC
3a,Z[aHI/I€/BbIHOHHeHHaﬂ JOMaIlIHAA pa60Ta

0,1

0,27

Tema 13.3
Bepoamnocmo 6 npogpeccuonanvuvix 3a0auax

- IPUCYTCTBUC HA 3aHATHU

0,1

0,1

- BBIIIOJTHCHHUEC SaI[aHI/II\/'I y JIOCKI/I/ WHAUBHUIYAJIbHOC
3a,Z[aHI/I€/BbIHOHHeHHaﬂ JOMaIlIHAA pa60Ta

0,1

0,27

Tema 13.4
Juckpemnan cnyuainan euduna, 3aK0H ee
pacnpeoeyienus

- IPUCYTCTBUC HA 3aHATHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ MHANBUIYaTEHOE
3aJlaHue/BITIOJTHEHHAS TOMAITHSIS paboTa

0,1

0,27

Tema 13.5
3aoauu mamemamu4uecKkoi cmamucmuKuy

- IPUCYTCTBUE HA 3aHITHUU

0,1

0,1

- BBITIOJTHEHUE 33JIaHUN Y TOCKH/ HHIUBUAYaTbHOE
3aJlaHue/BITIOJTHEHHAS TOMAITHSIS paboTa

0,1

0,27

Tema 13.6
Cocmaenenue mabauy u Ouazpamm Ha NPAKMUKe

- IPUCYTCTBUE HA 3aHITHH

0,1

0,1

- BBIIIOJIHCHUC 3aI[aHPlf/'I y HOCKI/I/ WHAWBUIYAJIBHOC

0,1

0,27
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3a/IaHKe/BBITIOJTHEHHAS TOMAIIHsS paboTa

Tema 13.7
Pewenue 3a0au. Inemenmot KomoOuHamopuku,
CMAmMuUCMuKU U meopuu 6eposmHuocmeii

- IPUCYTCTBUC HA 3aHATUN

0,1 0,1

- KOHTpOJIbHAs paboTa

0,55 0,75

Tema 14.1

Pagnocunvnocms ypasnenuii u nepaserncme. Ooujue

Memoowvl peuleHus

- IPUCYTCTBUE HA 3aHITUU

0,1 0,27

- BBIIIOJIHCHHUC SaI[aHI/If/'I y HOCKI/I/ HHAUBHUYAJIbHOC
SaHaHI/Ie/BBIHOJ'IHeHHaH JOMalIHAgAg pa60Ta

0,1 0,27

Tema 14.2
I'pagpuueckuit memoo pewienusn ypagnenuii,
HepaseHcme

- IPUCYTCTBUC HA 3aHATHUU

0,1 0,1

- BBIIIOJITHCHHUEC 3aI[aHI/II>'I y IIOCKI/I/ UHIUBHUIYAJIbHOC
SaﬂaHI/IC/BbIHOHHeHHaﬂ JOMaIlIHAAg pa60Ta

0,1 0,27

Tema 14.3
Ypasenuenus u nepasencmea c modynem

- IPUCYTCTBUE HA 3aHITUU

0,1 0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3aJlaHue/BBITIOJTHCHHAS TOMAITHSS paboTa

0,1 0,27

Tema 14.4
Ypasnenus u nepasencmea c napamempamu

- IPUCYTCTBUE HA 3aHITUU

0,1 0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ UHAUBHUIYabHOE
3a/1aHKe/BBITIOJIHEHHAS TOMAIIHs paboTa

0,1 0,27

Tema 14.5

Cocmaenenue u peuieénue npod)eccuonaﬂbﬂblx 3a0au c

HOMOUWLbIO YPAGHEHUIL

- IPUCYTCTBUE HA 3aHITUU

0,1 0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJIHEHHAS TOMAIIHs paboTa

0,1 0,27

Tema 14.6
Pewienue 3a0au. Ypasnenusn u nepagencmea

- IPUCYTCTBUE HA 3aHITUU

0,1 0,1

- BBITIOJIHEHUE 3aJaHUN Y TOCKW/ MHIUBUyaTbHOE
3a/1aHKe/BBITIOJTHEHHAS TOMAITHs paboTa

0,1 0,27

IIpomexyrounas
aTTecTanus

IK3amen (nucbMeHHbLL)

36 60

Hroro

60 100

PacueT nTOoroBoii peiTHHrOBOM OIIEHKHU

Texymwii koHTpOmE Tpomexyrounas Htorosas ornienka 5-0amnbHa mkana
yCIIEBaEMOCTHU aTTecTanus
<24 < 36 <60 HEYJIOBJIETBOPUTEIBHO
>24<30 >36<45 >60<75 YAOBJIETBOPUTEIIBLHO
>30<36 >45<54 >75<90 XOPOIIIO
>36<40 >54<60 >90<100 OTIUYHO
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PacueT uToroBoii peNTHHIrOBOM OIIEHKHU

<24 <36 <60 HE 3a4TEHO

>24 >36 >60 3a4TEHO

* Ilpumepnble 6udbl 3A0AHUIL: BLINOJHEHUE YYEOHBIX UHOUBUOYANbHBIX U 2PYNHOBbIX
3a0anuil (3a0au) 6 Xxooe CeMUHAPO8 U NPAKMUYECKUX 3AHAMULL, BbINOJHEHUe CI0BAPHBIX,
MEPMUHONIO2UYECKUX pabOm, BbINONHEHUE KOHMPOIbHBIX, 1A00PAMOPHLIX padOoOm, 21eKMpPOHHOEe
mecmupoganue;, HNo020Mo6Ka pegepamos, COUUHEeHUll, 3cce; BbINOIHEeHUe Kelc-3a0anull;
debamwvl  (Ouckyccusi, Kpyeblii Cmol), NO020MOBKA 2papuuecKux Mamepuanos, YieOHviX
MAmepuanos 68 CNeyuaibHblX NPOSPAMMHBIX Cpedax, coOCmasieHue memamuieckux 2noccapues;
CO30aHUe aHAN0208bIX MoOelell, COCMAGIeHUe KOMNIEKMO8 (KOJLIeKYUll) MAmepualbHulX U
UHDOPMAYUOHHBIX 00BEKMO8, pPe3)Ibmambl KOHMPOIbHO20 (OnepamueHozo) onpoca (YCcmHo2o
UNU NUCLMEHHO020) U Op.

5. MATEPUAJIBHO-TEXHUYECKOE U YYEBHO-METOINYECKOE
OBECIHHEYEHUE JUCIHHUIIVIMHBI

5.1. Dnekmponnasa ungopmayuonno-oodpazoeamenvnan cpeoa ey3a
5.1.1. DueKTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl

(Boiimu 6 Humepnem, nabpame «llepeuensb 31eKmpoHHBIX 00pA308aMENbHBIX PECypcos» U
omobpams umerowuecs 6 kamanoze I0Pvl 015 ceoell ducyuniunsl, pazoopamsvcs ¢ 60NPOCOM

docmyna, coenacosams e2o ¢ LJUT u oubruomexotl, 8 0aHHOM pazoene makice YKa3vl8aomcs
IVMK/] no oucyunaune)

Hoctyn B DOP (cerb UnTEpHET,
JIOKAJIbHASA CETh,
ABTOPHM30BAHHBINI/CBOOOHBIN 10CTYN

Ne Buj 3/1eKTPOHHOT0 00pa30BaTEIbHOTO
LI pecypca

OUOC Teepckoii [CXA
https://moodle.tvgsha.ru/
ABTOPU30BAaHHBIN JOCTYI

yqe6HO'MeTOﬂHqCCKHﬁ KOMIIJIICKC
JAUCIMITIIMHBI

http://window.edu.ru
CBOOOIHBIN AOCTYII

2 Poccuiickuit o0ieo0pazoBaTenbHbIN TOPTA

3 HHTepakTUBHBIE YPOKH 110 BCEMY https://resh.edu.ru/
HIKOJILHOMY KYPCY CBOOOJIHBIN JTOCTYT
ps: I.
4. [Tnarpopma «Yuu.py» hitps://uchi.ruf

ABTOPU30BAaHHBIN JOCTYI

5.1.2. Dy1eKTpOHHBbIEe Y4eOHbIe U31aHUSA

(nazeanue IBC, ¢ kKomopvimu 3aKI04eHbl OUOIUOMEKOU aKademuu 002080pd)

Hocryn B IBC (ceTh

Bun Ccblika Ha HNHTepHeT, JJOKAJIbLHAS
JUTEPATyphI HanmenoBanue u3nanus nH(popMaIOHH ceTh,
IbC blil pecypc aBTOPU30BAHHBIIT/CBOO
OJHBIN A0CTYI
IBC Jlans Marematuka: anreOpa 1 Hadana | https://e.lanbook. | aBropu3oBaHHBII
MaTeMaTHYeCKOro aHaJIn3a, com/book/334391

reometpusi. Anredpa v Havana
MareMaTH4ecKoro anammsa. 10—
11 xnaccel : 6a30BbIN U
yrayOnEHHBINA YPOBHH : YICOHUK
/1. A. Anmumos, FO. M.
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https://moodle.tvgsha.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://e.lanbook.com/book/334391
https://e.lanbook.com/book/334391

Komsirun, M. B. TkauéBa [u np.].
—11-e u3n., crep. — Mockaa :
ITpocsenienue, 2023. — 463 c.

OBC Jlanw

Maremaruka: anredpa 1 Hadana
MaTeMaTHYeCKOro aHallu3a,
reomerpus. ['eomerpus: 10—11-
1 KJ1acchl: 0a30BBIA U
yriIyOnEHHBIN YPOBHU : yUeOHUK
/JI. C. Atanacsn, b. B. , K. C. [n
ap.]. — 11-e u3n., crep. —
Mockaa : IIpocsemienune, 2023.
— 287 c.

https://e.lanbook.

com/book/334397

ABTOPU30BAaHHbBIN

O5C Jlane

Maremaruka: anreOpa 1 Hadasa
MaTEMaTHUECKOIO aHaJIi3a,
reoMeTpus. Anredpa 1 Havaja
MareMaThudeckoro aHaamza. 10
KJacc: 6a30BbIi U yrITyOIEHHBIHN
ypoBHH : yueOHuK / C. M.
Hukonsckuii, M. K. IToranos, H.
H. Pemernnkos, A. B. IlleBkuH.
— 10-e u3n., ctep. — Mockaa :
ITpocsemienue, 2022. — 431 c.

https://e.lanbook.

com/book/334388

aBTopI/ISOBaHHHﬁ

DBC Jlane

Maremaruka: anreOpa 1 Havyasa
MaTeMaTHYECKOIO aHaJIn3a,
reoMeTpus. Anredpa 1 Havaja
MareMaThieckoro aHanmsa. 11
KJacc : 6a30BbIN U yrITyOIEHHBIHN
ypoBHH : yueOHuk / C. M.
Huxonwckuii, M. K. Iloranos, H.
H. Pemernnkos, A. B. IlleBkum.
— 9-e u31., crep. — MockBa :
[Tpoceemenue, 2022. — 464 c.

https://e.lanbook.

com/book/334556

aBTopI/ISOBaHHHﬁ

5.1.3. CoBpemeHnHbIe npodeccHoHANbHBbIE 0a3bl JAHHBIX U HHGOPMaLIMOHHbIE CIIPABOYHbIE

CHCTEMBI
Hoctyn B B/l (ceTh
Ne HaumenoBanmue HNHTepHeT, JIOKAJIbHASA CETh,
ILII. Bun BJI, UCC B, UCC aBTOPHU30BAHHBII/CBOOOAHBII
AOCTYN
1 Hayunas snexkTpoHHast eLIBRARY.RU https://elibrary.ru/defaultx.asp
' 6ubaroTeKa aBTOPU30BAaHHBIN JOCTYM
YHuBepcanbHbIN
5 WNudopmannonHas cripaBoyHast CTIPaBOYHUK- http://www.sci.aha.ru/ALL/
' cucTeMa sHImKIoneaus All- CBOOO/IHBIN TOCTYI
In-One
3 Hekommepueckuii HayqHO- «IIeMEeHTBI https://elementy.ru/trefil/
' MOMYJISIPHBIN MPOEKT OO0JIBINION HAYKH» CBOOOIHBIN TOCTYI

5.1.4. CocTaB JIMII€eH3MNOHHOTO M CBOOOHO PACIIPOCTPAHAEMOI0 MPOrPAMMHOI0

odecneyeHus

(Vraszwvieaemcs monvko nuyenzuonnoe npoepammuoe obecneuenue no coenacosanuio ¢ L{UT)

Ne

IL.I1.

Bun 11O

Haumenosanue I1O
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https://e.lanbook.com/book/334397
https://e.lanbook.com/book/334397
https://e.lanbook.com/book/334388
https://e.lanbook.com/book/334388
https://e.lanbook.com/book/334556
https://e.lanbook.com/book/334556
https://elibrary.ru/defaultx.asp
http://www.sci.aha.ru/ALL/
https://elementy.ru/trefil/

1. | CucremHoe mporpaMMHOe obecrieueH e

MS Windows 7/8

N

IIpuknanHbIe IPOrpaMMBel

MS Office Professional Plus 2010+2013

3. | AntuBupyc

Kaspersky Endpoint Security

5.2. Ykomnnekmoeannocms OudIUOMEUHO020 POHOA neUAMHBIMU UZOAHUAMU

KomuuectBo
e Bbubsmorpadguyeckoe onucaHue Ne4aTHOr0 U3AAHUSA 3K3EMIUIIPOB
. /;1 (aBTOp, 3arnaBue, BUI U3IAaHMS, MECTO, H3ATENIBCTBO, TOJ N3AaHM, | HedaTHOro m3maHws B | [Ipumedanne
KOJIMYECTBO CTPAHHIT) OnOIOTEYHOM
¢dorme*
1. OcHoBHas1 JUTepaTypa:
2. JlonoJIHNTe/IbHAS JIUTEepaTypa:

2.1. YuyeOHble U HAYYHbIE H3TAHUS

2.2. HopMaTHBHO-TeXHUYECKUE U3AHUS

2.3. llepuoanyeckue u3JaHus

*Vkazvieaemca numepamypa, xomopas umeemcs 6 Haauuuu 6 OubIUOMeEKe axademuu 6
neuamnom eude u3z pacuema He menee 1,0 dK3emnaapa Kax)coo20 u3 u30aHuli Ha 00HO20
obyuaiowje2ocs u3 Yucaa auy 0OHOBPEMEHHO 0CBAUBATOWUX OAHHYIO OUCYUNTIUHY.

5.3. Cocmag 060opydosanus u mexHuueckux cpeocme 00yueHus

Vkaszvieaemcs obopyoosanue u mexnuueckue cpedcmaa 00yuenus 8 yueOHou ayoumopuu 0s

npoeedenUs 3aHAMUL

Ne kopmyca,
Ne momeneHust u ero
JI0IAab

IIpennasnauenue
noMeneHust

Ilepeuensn
o0opynoBaHus (B T.4. BUPTYaJbHbIe
aHAJIOTH) U
TeXHUYECKHX CPe/ICTB
o0yueHust

Koprryc mpaktuiaecknx
3aHATHH, aya.215
Inomans 110,9 M2

Y4eOHast ay TUTOPHS AJIS IPOBEICHAS
3aHIATUHA BCEX BUJIOB, B TOM YHCIIE
TPYIIOBBIX U MHAMBUAYAJIbHbIX
KOHCYJbTaIUH, a TAKXKE IJIs
MPOBEJEHUS TEKYLIErO0 KOHTPOJIS U
MIPOMEXKYTOYHOM aTTecTalluu

CrenmanmsuposanHas meoens: Ctox —
LT, ctynbst — 3 wT; kadenpa — 1 mrT;
BeIIIaJKa JUTsl OICXKIBI — | T, yueOHas
JocKa — | 1IT; pe3eHTaMoHHOoe
obopymoBaHue - (MPOEKTOP
NECUM330W, npoeKunoHHBIH 3KpaH),
yaeOHbIe apThl — 32 mT. (64 MOCaTOYHBIX
MECTa)

Kopnyc npaktuueckux
3aHsaTH, ayn.307
Inomans 37,1 M?

VYuebHas ayuTopus JJisi IPOBEACHUS
3aHATUN BCEX BHUJIOB, B TOM YHCIIE
TPYINIIOBBIX U MHAUBUAYAIbHBIX
KOHCYJIbTAllUM, a TaK¥Ke ISt
MIPOBEJEHUS TEKYLIETO KOHTPOJIS U
MIPOMEXYTOUHOH aTTecTaluu

Crenmanu3upoBaHHas MeOenb: YueOHas
nocka — | mr; yueOHsIid mapTsl — 14 mT.
(28 mocanounbIX MecT); mKag — 1 mrT;
Cron A-012 rpyma aspo — 1 .

Kopnyc npaktruueckux
3aHATUH, ayn.117
IMnomane 48,5 m?

ITomemenne a1 caMOCTOSTEILHOM
paboTsI

Crenpanu3upoBanHas Mebens: CTynbs —
20 WT.; CTOJ — 5 IIT.; KOMIBIOTEPHBIH
cton — 13 mwir.; mkag — 1 mr.; cremnax — 2
mrt.; ygyeOHas mocka — 1 mT.; Bermmanka — 1
mrt.; Tym6a — lmr; npunTep Canon
MP3110; npunrep Samsung ML2160;
KOMIbIOTEp - 15 mrT.

Texnuueckue cpeocmea obyuenuss (TCO) — coB0KYynHOCMb MeEXHUYECKUX YCMPOUCME C
OUOaKmuyeckum obecneyenuem, HPUMEHAEMbIX 6 Y4eOHO-80CNUMAMeNbHOM npoyecce 07
npeovasieHus u 0opabomxu uHpopmayuu ¢ yeavro eco onmumuzayuu. Taxum oopazom, TCO
00veOuHAIOM 0684 NOHAMUSA: MeXHUYecKue ycmpoucmea (annapamypa) u OudakmuyecKue
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cpeocmea o0Oyuenus (Hocumenu uHpoOpMayuu), KOMopwvle € HOMOWDBIO IMUX YCMPOUCME
80CNPOUIBOOSAMCAL.

6. METOJMYECKHUE YKA3AHUSA JUIS OBYYAIOIAXCS ITO OCBOEHUIO
TACIATLITAHBI

OOy4aromemMycsi peKOMEHIYeTCsl CICAYIOIHMNA PEeKHM U XapaKTep CaMOCTOSTEIbHON
yueOHOi paboThI:
- HN3YUCHUC y‘-Ie6HOI>i JUCHUINIIMHBI JOJDKHO BECTUCh CUCTCEMATHUYCCKU.

- BCS TEMaTHKa BOIPOCOB, H3YyYa€MbIX CaMOCTOSITENbHO, 3aJaeTcsi Ha JIEKLUUAX
npenogaBareneM. MM ke aloTcsd MCTOYHUKH (B MEPBYIO OYEpeIb BHOBb W3JIaHHBIC B
NEepPUOANYECKON HaydyHOM nuTeparype) ais OoJjiee NETalbHOTO MOHUMAaHHS BOIPOCOB,
03BYUYEHHBIX B JICKIUH.

- [IOCJIe M3Yy4YeHUs Kakoro-inbo paszena Nmo y4yeOHHKY WJIM KOHCIIEKTHBIM MaTepHajiaM
PEKOMEHAYETCS IO aMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, OIIPEIEICHUSI, TOHATUS
pazzena.

- 0co00e BHUMaHUE CJENYET yAEIUTh BBIIOJIHEHNIO OTYETOB MO NMPAKTUYECKUM 3aHATUAM,
nabopaTopHbIM  paboTaM M HMHAWBHUIYaJbHBIM  KOMIUIEKCHBIM  3aJaHHsIM  Ha
CaMOCTOSITENIbHYIO padoTy.

OcoOeHHOCTH MPOBEICHUS PA3IMYHBIX BUAOB 3aHATHH, OLICHUBAIOIINX YPOBEHb 3HAHUH,
YMEHUH, HAaBBIKOB U OIbITA JEATEIbHOCTH, KOTOpPbIE CIENyeT YYMThIBaTh OOydarolemycs B
IIPOLIECCE OCBOCHUS IUCHUIUIMHBIL:

Bo Bpems mpoBeaeHus JICKIMOHHBIX  3aHATHH  yYUTHIBAeTCA  MOCEIIAEMOCTb
oOy4aroluxcs,, OLIEHWBAETCA MX I[I03HABaTeJIbHAasi AKTUBHOCTh Ha 3aHSATUU B CBS3H C
IPUMEHEHHEM B OLICHUBAHUU OAJJIbHO-PEUTHHIOBOM CHCTEMBI.

TectupoBanue 1o pasjenaMm JUCHUIUIMHBI MPOBOAMUTCS B 3JIEKTpOHHOU (hopme. bamibl
(bopMHpYIOTCS CHCTEMON aBTOMAaTHUECKU U MEPEBOJATCS B CUCTEMY OLICHOK IpenojaBaTeieM B
COOTBETCTBUU C YTBEPKIACHHOM IIKAJION OLICHUBAHUS.

Temsbl 10KIa/10B, COOOIIEHNH, TPE3EHTALINI, a TAK)KE TEMBbI pedepaToB pacHpeaAestoTCs
MEXly 00yJarolMMHUCA WIHM TPYNINON 00ydaromMXcsi Ha NEPBOM 3aHSATHH, TOTOBBIE JTOKJIAJbI,
COOOIIeHNs, TPE3EHTALMH, BBIMOJHEHHBIE pedepaThl MPEJICTaBIAIOTCS B COOTBETCTBYIOIINE
CPOKH.

VYCTHBIN ONpPOC MPOBOAUTCS HAa NMPAKTHYECKHUX 3aHATUAX M 3aTParuBaeT KaK TEMaTUKY
MPEIIECTBYIOUINX 3aHITUH, TaK U JIEKIIMOHHBIA MaTepual.

B ciyuae HeBbInosHEeHM 3a/1aHuil B ipoliecce 00ydeHHs, UX HEOOXOIUMO «OTpaboTaTh»
0 9K3ameHa. Bwua 3amaHuid, KOTOpble HEOOXOIMMO BBINOJHUTH IS  JIMKBHUJALIUU
3a/10JKEHHOCTH OIIPEAEIAETCS B MHANBHUIYaJIbHOM IOPSIIKE, C YYETOM IPUUUH HEBBIITOJIHEHUS.

[IpakTnueckue 3agaHusi (KOHTPOJbHBIE pPabOThI, JabOpaToOpHblE pPabOTHI, MPOEKTHI,
JIeNoBbIe (POJIEBBIE) UTPHI U TIP.) SIBJIAIOTCS BaXKHOM YacThIO OI[EHKH TEKYIIEeH YCIIeBaeMOCTH IO
TUCIUTIITNHE (MOJTYITIO).

Jlonyck oOydaromierocs K BBITOJHEHHIO J1AOOpaTOPHOM pPabOThl MPOUCXOIUT TpHU
YCIOBUM HalIM4uus y oOOyyarollerocss Me4YaTHOM BEpPCHM THUTYJIBHOIO JIMCTa OTYeTa 10
nabopaTopHoil pabore B ¢popme TecTupoBaHus (crucok u3 10 TeCTOBBIX BOIPOCOB BBIJAETCS Ha
3aHATUH, BpeMsl Ha oTBeT — 10 MuHYT). bamibl HauuCHSIOTCS B 3aBUCMMOCTH OT KOJHMYECTBA
IIPABUJIBHBIX OTBETOB.

Otyer mo mabopaTopHOW paboTe MPEACTaBISETCS B IMEYaTHOM BHJEe B ¢opmare,
IPeIyCMOTPEHHOM I1a0JIOHOM OTuYeTa Mo JabopaTopHoil pabore. 3amuTa oT4eTa MPOXOIUT B
dbopme nokiama OOYYArOIIETOCS IO BBIMOJHEHHOM paboTe ¥ OTBETOB HA BOIPOCHI
npenoaaBaress.

dopma npoBeIeHNs TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH A1 00Y4arOIUXCsl HHBAIUAOB U
JMIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 370POBBSI BBIOMPACTCS C YYETOM HMHIUBHIYaJIbHBIX
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ncuxXo(pHU3NUECKUX 0cOOeHHOCTEH (YCTHO, MUCBbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpPE, B
dbopme TectupoBaHus W T.m.). [Ipm HEoOXoAMMOCTH OO0yYaIOMMMCS WHBAIUAAM M JIMIAM C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI MPEJOCTABIACTCS JIOTIOJHUTEIBHOE BpEMs JUIS
HOATOTOBKH OTBETA Ha YK3aMEHE.
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7. ®OHJl OHEHOYHbLIX CPEJICTB

7.1. IkaJja UTOroBoii OLIEHKH YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHIHMH B X0/ OCBOEHHUS TUCHUILINHBI
[TokaszaTenu Kpurepun oueHku ypoBHsi COPMHPOBAHHOCTH KOMIIETEHIIUU
OLICHUBaHMS HEY/I0BJIETBOPUTEIHHO YI0BJIETBOPUTEIHHO XOpOIIO OTJINYHO
Xapakrepuctuka | Komnerenuus B moiHoi mepe | ChopMUPOBaHHOCTh CdopmupoBaHHOCTH CdopmupoBaHHOCTH
C(l)OpMI/IpOBaHHOCTI/I HE C(l)OpMI/IpOBaHa. KOMIICTCHIINU COOTBCTCTBYCT | KOMIICTCHIIUU B OeJaoM | KOMIICTCHIIMHU IIOJITHOCTBIO
KOMIIETEHIINH Nwmeromuxcs 3HaHMM, YMEHUH | MUHUMAJIbHBIM TPEOOBAHUSIM. COOTBETCTBYET TPEOOBAHUSIM. COOTBETCTBYET TPEOOBAHUSIM.

Y HaBBIKOB HEIOCTATOYHO JIJISI
pelieHus HPaKTUYCCKHUX
npoeCCHOHATTFHBIX 3314

Nmerommxcst 3HaHUM, YMEHUU
u HAaBBIKOB B LEJIOM
JIOCTaTOYHO U1 pPELICHUS
CTaHJApPTHBIX  IPAKTHYECKUX
MpoEeCCHOHANIBHBIX 3a/1a4, HO
TpebyeTcs JOTIOJIHUTENIbHAS
IpakTUKa 10  OOJBIIMHCTBY
IIPAKTUYECKUX 3a7a4

NMeromumxcst 3HaHWW, yMEHUUH

u HAaBBIKOB B ocIoM
JOCTAaTOYHO JJIsL PCIICHHUA
CTaHAapTHBIX MPAaKTUYCCKUX

npodeccuoHaNbHBIX 3aa4

HNmerommxcs 3HaHUM, YMEHUM,
HaBBIKOB W MOTHBAIIUH B
MOJHOM Mepe AOCTaTOYHO st
pelieHust CIIO)KHBIX
MPaKTUYECKUX
poeCCHOHANIBHBIX 3aj1a4

bannpHas oneHka
YCHEIIHOCTH B
(dbopMupoBaHUU
KOMITETCHIIU I

Cymma 6amioB Huxe 60

Cymma 6amioB B mpejenax
ot 60 o 74

Cymma OannoB B mpefenax
ot 75 mo 89

Cymma 6amnoB ot 90 u BeIiIe
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7.2. TunoBble KOHTPOJbHBbIE 33JaHUSI M HWHbIE MATEpPHAJIbl, MPUMeHseMble TNPHU
OLIEHKe Pe3y/JIbTATOB 00y4eHHUs)

Ouyenounvle cpedcmea nPOMeNCYmouHOl AMmmecmayuu ¢ PeKOMeHOyemMovim opmamom
oopmaenus, 603MONHCHHIMU WKANAMU OUEHUBAHUA U KPUMEPUAMU OUEHKU.

ITHCHbMEHHBIH 3K3AMEH

OueHoYHBIE CPeICTBA /Il OLIeHKHU Pe3y/JbTATOB 00y4eHHUs

Ne paznena, Tembl

BapuaHTbl MeXTUCHUMIUIMHAPHBIX 3aaHUH

Tema 1.1
Llens v 3amauu
MaTeMaTHUKH TIPH
OCBOCHHH CIICITHAITBHOCTH

CocmasneHue KOHChekma JNEKYUOHHO20 3AHAMUA

Tema 1.2
Yucna 1 BEIYUCIIEHU.
Bepaxenus u

1. Kpenb n-oif cTeneHu U3 4ucia 310 -...

2. HeoTpumatenbHbIil KOPeHb N-0# CTETIEHH — 3TO ...

3. Ilmomane kBagpata pasHa 0,16 M2. Haiiaute ero cropony.
BapuanTts: 0,4M; 4m; 1,6Mm; 0,04m; 0,0256; 0,256.

Ipeo6pa3oBaHHs 4. PaBenctro x2 — 0,3 = 0,06 BepHO IpH X, PaBHOM:
A) 0,6; 5) 0,6 u — 0,6;B) — 0,6; I') 0,06 u — 0,06

1. Opun u3 cmexHsIx yriuos pasen 105°. Haittu npyroit yromn.

2. B tpeyronsuuxe ABC 24 = 42°, £B = 89°. Haiitu 2C.

3. HaiiTi mmomanp MpsIMOYTOJIBHOTO TPEYTOJIbHHKA, €CIIH €T0 KaTeThl PaBHBI
20cmn 15 em.

Tema 1.3 4. Haiitu muaroHab MPSIMOYTOJIBHUKA CO CTOPOHAMH 6 cM U 8 cM.
['eomeTpust Ha TIOCKOCTH 5. Opnuu u3 yrinos napannenorpamma pases 105°. HaifTu ocTaabHble YIIbL.

6. B npsmoyronsHoM TpeyronbHuke ABC ¢ npsiMbIM yriom B karet AB paBeH
8 cm, a mpotusonexauii yron C pasen 30°. Haittu runorenysy AC.

7. B tpeyronsuuke ABC AB =7 om, BC = 10 0m, a £B = 45°. Haiitu AC.

1.Uersipe pyOaiuku jemennie KypTku Ha 8%. Ha ckoibKo IPOLIEHTOB MSTh pyOaliex
IMopoxe KypTKu?
2.1leHa XOJIOAMIBHUKA B Mara3uHe €)XXeroJHO yMEHbBIIAETCS Ha OJIHO U TO )K€ YUCIIO

Tema 1.4 MPOLEHTOB OT IpeAblayied HeHsl. OnpeaennTe, Ha CKOJIBKO MPOLEHTOB KaXKIbIH
ITpoueHTHBIE TOJ yMEHBIIANACh LIEHAa XOJOAMIbHUKA, €CIIM, BBHICTABICHHBIH Ha mpomaxy 3a 20
BBIUUCIIEHUS 000 pyOneii, uepe3 nBa romxa ObLT pojan 3a 15 842 pyoOeit.

3. B cocyn, comepxammii 5 JHTpoOB 12—TIpOIEHTHOTO BOJHOTO PAacTBOPA
HEKOTOPOT'O BEIIeCTBa, J00aBWIK 7 JIUTPOB BOAbL. CKONBKO IPOLEHTOB COCTaBILIET
KOHIIEHTPALHS IOJIYYUBIIErocs pacTBopa?

1. IpaBwibHO pemmTe: VX — 2 + V10 —x = 4

a) 12

6) -6

B) 6

Tema 1.5 2. Pemute ypaBHEHHE: oare
VpaBHEHHS 1 Ecnu ypaBHeHHE WMeET OOJBIIE OJHOTO KOPHS, B OTBETE 3aMUIIUTE
HEPaBEHCTBA 00BN U3 KOPHEH.

a) 4

0) -4

B) 8

3. Haiinure kopeHb ypaBHEHUS:

a) 12
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6) 18
B) 14

Pemure cucremy ypaBHEHHUM

Tema 1.6 {3x - 32Y =54
CucreMbl ypaBHEHHIN U x+3y=
Perute cucTeMy HEpaBEHCTB
HEPaBEHCTB {Xz <9
x>0
Tema 1.7 .
N \Hanucanue koHmponbHOU pabomoi.
BXO,I[HOI/I KOHTPOJIb
Tema 2.1
OCHOBHBIE IOHATUS  |Cocmasnenue koncnexma JIEKYUOHHO20 3AHAMUSL.
CTCPCOMCTPHU. \Hanuwume npusHax u coucmea CKpeuwjusaioujuxcs npsamblX, OCHOBHblE AKCUOMbL
Pacnonosxenue npsiMbIx u(cmepeomempuu
IIJIOCKOCTEN
1. ITocMoTpuUTE Ha PUCYHOK U BHIOEPHUTE MPABUIIBHOE YTBEPKICHUE:
S
l/
a
a) HpHMaH a U IJIOCKOCTD O ABJIAOTCA IEPIICHAUKYIISIPHBIMU.
0) B miockocTu o HaxoUTCs NpsAMas a.
B) [11ocKoCTh 0 U TIipsiMast b SIBISIFOTCS MEPIEHAUKYISIPHBIMHE.
r) [1ockocTh 0 ¥ mpsiMast a SIBJISIOTCS MapajuIeIbHBIMU JIPYT IPYTY.
2. lano: AB mapamiensHo miockoctu a, AB = 17, MK = 21. Haiitu:
DC.
Tema 2.2
A 17
ITapaieapHOCTD B
NPSMBIX, IPSMOHN U
IIOCKOCTH, TUNIOCKOCTEH M
K
D
(€
e 25
e 34
e 23
o« 17
e 40

Tema 2.3
[leprieHIUKYISIPHOCTD

1. Touku 4, M, O nexar Ha mpAMOH, MNEPHEHIUKYISIPHON K
rmiockoctu o, a Touku O, B, Cu D nexar B minockoctu o (puc. 3).

Kakne u3 CJIEIYOIIUX YTJI0B SABJISIFOTCSA
LAOQR A MOC, £DAM, A DA, L BEMO

MPSIMBIMU: ?
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2. Moryr nu OBITh NEPHEHAMKYISPHBI K IIOCKOCTH JIBE CTOPOHBI
TPEYroJbHUKA OJTHOBPEMEHHO?

a) MOT'YT
0) HE MOTYT

1. B tpeyronbauke ABC mano: AB= BC= 25, AC= 48, BD-
nepneHuKyisip K miockoctu ABC, BD= V15 . Haiizure paccrosiHue
oT Touku D o mpsimoit AC

2. Konupbl orpeska AB pacnosio)keHbl 1O pa3Hble CTOPOHBI OT|

Tema 2.4 MJIOCKOCTH a M yJalieHbl oT Hee Ha 2cM u 3 cM. Touka C- cepenunal
Teopema o Tpex IAB. Haitnute npoexuun otpe3koB AC u BC Ha miockocTs a, eciu
nepnenaukymspax  |AB=13cwm.
e ScMm
e OcMm
e 3cMm
o 4cm
Tewma 2.5 I[NapannenbHsie,
NEPHNCHAUKYIIAPHBIC CocmasieHue  KOHCHeKmMA  NeKYUOHHo20  3auamus. Hanuwume  ocHO8HbIE
CKPEIIHBAIOIIHECS onpedenenus, npusHaKu u ceolcmed
MMPSAMBIC
Tema 2.6
Pemenue 3anau. IIpsameie .
\Hanucanue KoHmpoawbHol pabomoi.
U IIJIOCKOCTH B
IIPOCTPAHCTBE
IMycts jgaHbl JBE  TOYKH: A(xl:}rl:zlj; B(xz:}rz:zzj, TOUKa  IEJHT
OTPE30K B OTHOILICHUU oT BepiuHbl . Haiitu: ¢ (::c; Vi z].
Tema 3.1 n
JlexapToBBI KOOPAMHATHI B
B IIPOCTPAaHCTBC.
PaccrosiHne mexny C
ABYMS TOYKaMHU. m
Koopnunater cepenutsl | A
Haiitu niuHy MeauaHbl TPEYroJIbHUKA ABC, riae A(D: 0; 3], B(E: 0; Dj

C(4;—-2;2)
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Tema 3.2
Bexkrops! B
MIPOCTPAHCTBE. YTOI
MEXly BEKTOpaMH.
CxanapHoe
IIPOU3BE/ICHNE BEKTOPOB

2,

d

1. Bektopst @ u b oGpasyior yron ¢=/4. 3nas, uro |a‘|=4,
BBIYHCIIHTH (d + 25, 3a —5)
2. Jlano: |d| =2, |{3’|:1, @ =(d.b)=r/6. Haittu |2a—35\.

3. Hanel Bepurnuel TpeyromsuHuka A(2;3;-1), B(4;1;-2), ((1;0;2). Haiitu

BHYTpeHHUI yron npu Bepuinke C U npg; CB.

4.

opTorouanbum‘}'

[lpn kakom A BekTopsl d=Ai -5/ +3k wn b=-i+2j-ik

Tema 3.3
IIpakTuko-
OPUEHTUPOBAHHBIE
3aJja4i Ha KOOPAMHATHOM
TIJIOCKOCTH

Pemenue 3agay u3 peanLHoﬁ MaTCMaTUKU COIJIaCHO TCMC.

Tema 3.4
Pemenue 3angau.
KoopauHatsl v BEKTOPBI

\Hanucanue konmpoavHot pabomoi.

1. Yrto Takoe paguan?
2. CkonpKo yrioB B 1 paguane?
3. OmpenenuTh, e HA YUCIOBOH OKPY)KHOCTH HAXOJHUTCS TOYKA,

[
COOTBETCTBYIOIIAs IHCIY —
a) B IEPBOM YETBEPTHU
0) BO BTOPOIi YE€TBEPTH

B) B TPEThEH YETBEPTH
') B 4YETBEPTOH YeTBEPTU

@®opMyIibl TPUBEICHUS

Tema 4.1 4. BeiOepute BepHBIid oTBeT. Yroma 30° paBeH:
Tpuronomerpuyeckue o
(GyHKIUM TPOU3BOIBLHOTO| @) 1o P
yria, yucna. Paguannas u
rpajycHas Mepa yria T
0) —pan
) 6P
) o
B) — paj
6 p
) 3r
r) — pan
2 P
1. HaiinuTe 3HaueHne BeipaxkeHus tg (-420°):
a) V3
6) \3
Tema 4.2 B) 1 . N .
OCHOBHLLE 2. Onmna w3 QopMyn NpUBEACHUS C OMNOPHOM Toukoil 3m/2:
YA
TPUTOHOMETPHUECKUE 3) sin(m+o) s1£1a
TORIECTBA, 0) ctg(3n/2 —a)=tga

B) ctg(m+a)=ctga

3. Haligure 3Hauenue BeipakeHus cos 420°:
a) 1/2

0) 1/3

B) -1/2

Tema 4.3

1. Chopmynupyiite OCHOBHBIC ()OPMYITBI CIIOKCHUS.
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CuHyC, KOCHHYC, TAHT€HC
CYMMBI M Pa3HOCTH JIBYX
YTJIOB.

CuHyc 1 KOCUHYC
JIBOMHOTO yTJa.
@opMyJIBI IOJIOBUHHOTO

2. Beruucnure:

a) sin 12¢ cos 78 + cos 12 sin 78¢;

0) sin 560 cos 26° — cos 56¢ sin 26°;

1. Boruucnure:

a) 2 sin 15° cos 15°

0) 1/2sin 105° cos 105°

2. Beipasute cunyc uepes Gopmyny aBoiHOTO yria: sin 48°
a) 2 sin24 cos24

na .
yr 0) sin24 cos24
B) 2 sin48 cos48
3. Haiinure , ecnu
4. Haliqure , eciam
1. YeMy paBeH HAaUMEHBIITUH TTOJIOKUTEIBHBINA TEPHOT QYHKINH Y =
sin x?
T
1) 2
2) T
3) 2T
4H T
2. OT™MeThTe PYHKIIUH, KOTOPBIC SBISIOTCS YETHBIMH.
BapuaHTbl 0OTBETOB
a) y = sin X
Tena 4.4 0) y = COS X
® c€Mma 4. 5 B) y — tg X
YHKIMU U UX CBOMCTBA. )y = ctg X
CriocoObI 3a/1aHus |x
bynkunit 3. Onpenenuth, sBIsgeTcs JUM  QYHKIHUS sinxcosy
4ETHON/HEYETHOM.
4. Haitnute paguanHyro Mepy yria, TpaaycHas mepa kotoporo 150°.
5t
a) 12 ;
S
6) 6 ;
61
B) o ;
5t
r 3.
1.IocTpotiite rpaduk GpyHKINHN ¥ = COS X
TeMa 45 2.0npe,uem/ITe HauOOJIblIIEE U HAUMEHBIIIEE 3HAUEHUE (byHKIII/II/I
Tpuronomerpuueckue |I.Iocrpoiite rpadguk GyHKIMM y = Sinx
(GyHKIINHU, UX CBOMCTBA U 2.0Onpenennte HanOOJIbIIIEe © HAUMEHBIIIEE 3HAUYECHUE (YHKIINH
rpaduKH 1.IToctpoiite rpaduk QyHKINHN y = tg X, ¥ = ctg X
2.0mpenenute HanboJIbIIee ¥ HAMMEHBIIIeE 3HaUYeHIE QYHKINN
B ogHOM cucTeMe KOOpUHAT MOCTpoiTe rpaduky GyHKITHIA:
Tema 4.6 Y =sin x
[Ipeo6pasoBanme |, = 2SINX
Y =sinx+1
rpaduKoB y . y y y
HaI/I,Z[I/ITe 001acTh 3HaYE€HUI U HaMMEHbIINI Mnepuoa Kaxaou u3 q)yHKIII/II/I
byHKIII Y =3 cos X
Tema 4.7
OHI/IcaHI/Ie CocTaBlieHUE JOKJIaJa I10 TEME 3aHATHA
MIPOU3BOJICTBEHHBIX
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MPOLIECCOB C TIOMOIIIBIO
rpaduKoB PyHKITHIA

1. Bemucnure

3
1.1. 2. [ar.—:rg[— %} + arceos ﬂ] - arccig J3 :

[ ﬁ] 1
arcsin| — + arccos —
2 2

1.2.

El
arctgl

1.3. Z-arcccrs]—arctg(—ﬂ}+arccfg§;

1 3
Tema 4.8 1.4. a:csm;—mmus[—%]+m'ﬂ:‘fg[—l];
ObpatHbie -
TPUTOHOMETPUUYCCKHUE NE) ) 1
arcct — = |—aresm| — —
byHKIIUN g 3 [ ZJ
1.5. :
arccos ()
1.6. arcfgﬁ—ﬁarcsin[— %J—aﬂ:msﬂ;
. 1 3
1.7. 3. arcsm(— —] + arccos| — £ —arcctg(;
2 2
arccos| — —— | —arcsin 0
1.8. -
arctgl
Pewute ypaBHeHUe:
cos 2x +10cosx — 11 = 0.
sinx=0
Tema 4.9 21g3x = 0
TpUrOHOMETPUYECKHE |_ 9cpsx = 1
YPaBHEHUS 1 2sin(2x — 4m) = — 3
HEpaBEHCTBA cos2x >0
Sinx > cosx
3—4c0s2x >0
3AIAYA 1. Pemnte cuctemy:
r4+y=m,
Tema 4.10 sinr +siny = 1.
Cucrembl
TPUTOHOMETPHYECKUX 3A0A4A 2. Pemuth cHCcTEMY:
o . . 1
ypaBHCHUH cos” r + cos’ y = 5
2m
T—1y=—.
=3
Tema 4.11
Pemenue 3amay. OcHOBEI |Hanucanue konmponvroi pabonmot.
TPUTOHOMETPHH.
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Tpuronomerpuyeckue

byHKIIMN
1. U3 OIpCACIICHUA ,I[CI\/’ICTBI/ITCJ'IBHI)IX YUCECJI IOHATHO, YTO
I[eﬁCTBI/ITeHBHBIMI/I YUCJIaMH ABJIAIOTCA:
a) KOMIIJICKCHBIC YHCJla
0) 1000¢ CMEIIAHHOE YUCIIO
B) MHUMBIC YHCJIA
1. Haiitu cymmy KoMIUIeKCHBIX yHcen 21=2 —i W 22 = —4 + 34
Tema 5.1

KommiiekcHrlie uncia

ot =(2+{-1)i (A +3) =2+t )+ (-1 +3)i=-2+2i
2. Haiiti npousseiene KoMILIGKCHEIX yncen 21 = 2 — 3inz = 4 + 50

(2-3i)-(-4+50)=2(-4)+(4)(-30) + 2:5{ - 3i-5i =T+22i.

3. Haiiti yacTHoe z oT fefleHHd ;= 3 —2 Haz: =3 — [
Lz, (3-2)  (3-20)(3+i) 11-3i 11 3
5, (3-1) (G-03+) 9+1 10 10
Tema 5.2
HpI/IMeHeHI/Ie IPermenne 3aga4 U3 pCaHBHOﬁ MaTEMATHUKU COTJIaCHO TEMC.
KOMILJIEKCHBIX YHCEI
Haiinute npon3BoaHyto (GyHKINA:
(13 -2x)3
Tema 6.1 (8-3x)*
[MoHsiTHE TIPOU3BOTHOM. (13-2x)
DOpMYJIBI ¥ IPaBHIIA Hafmme POU3BO/IHBIC GbyHKIHI:
nuddepeHIMpoBanHs (x2 +sinx)’ = (x2)' + (sinx)' = 2x + cos x
y=2-C0S X
f(x)=log3x > !
1. Beruuciute ((x-1)°)".
1. (x-4)
2. 5(x-1)*
Tema 6.2 3. 5(x-1)
[Tpon3BoHBEIE CYyMMBI, 4. 5
pasHOCTH, Ipon3BeaeH s, 2. Beraucmure (x° + 2x* - x)'.
YaCTHOTO 1. 3x2+2x3—x
2. 3x2+8x3—x?
3. 3x*+8x*—x?
3x2+8x°—1
szifsoiible Haiiti Ipou3BOIHYI0 GYHKIHH »  Co° 2x
TPUTOHOMETPUYECKUX  [HajiT MpOM3BOAHYIO (PYHKIMH Y =arctg w"r;
k. [IponsBoanas — In 2
@YQ{H:X(HOIX EYHKHPJIIH Haiiti 1pon3BoaHYy0 QYHKIMH » n*(2x-T)
3_ 1
y=s@="""
Tema 6.4 WccnenoBath  QyHKIUIO x=1 pa HEIPEPBIBHOCTb.
TomsTie o Onpenenuth XapakTep pa3pblBOB (DYHKIHH, €CIIM OHU CYLIECTBYIOT.
BbINOITHUTE 4ePTEK.
HENPEPBIBHOCTH
¢byakuu. Meron y= flx)=x- m -1
HWHTEPBAIIOB WccnenoBath (QyHKIHIO x+1 Ha HEIPepBIBHOCTb.
OmnpenenuTs XapakTep pa3pbIBOB (DYHKIMH, €CIM OHHM CYLIECTBYIOT.
BBINOITHUTD 4EPTEK.
Tema 6.5 . Ha pucynke u3obpaxén rpaduk ¢yakumu y=f(X) n kacarenpHas K
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['eomeTpuyeckuii u
(bU3HYECKU CMBICT

HEeMy B TOYKe ¢ abOcmuccoil Xo. Haiimure 3HaueHHE MPOM3BOIHOM
¢bynkyn f(X) B TOUKe Xo.

MIPOU3BOIHOMN
X,
I
|
|
|
|
b
2. Ha pucynke m300paxéH rpaduk (yHKIUN U KacaTesbHas K
HeMy B Touke ¢ aOcuuccoil Xo. Haiiaure 3HaueHume NpoOM3BOJIHON
bynkiyn f(X) B TOUKE Xo.
YA
N _
- \\ -1“ —
] T _—
\R 11 X
P
Tema 6.6

duznueckuii CMBICH
IIPOU3BOJHOM B

Perienue 3ama4 u3 peanLHoﬁ MaTE€MaTUKH COI'JIACHO TEMCE.

npodeccnoHaTbHBIX

3aa9ax
1. HaiinuTe Touku skcTpymyMma yHkiun: y = X3 - 48x+17 Ha [-5;6]
Xmax = -4, Xmin =4
Xmax =5, Xmin =-5
Xmax = -2, Xmin =2
Xmax = -1, Xmin =1
2. Haiingure Toukn skctpymyMma GyHKum: y = X3 + 2x*2 + x + 3 Hal
[-5:0]

Tema 6.7 Xmax =1, Xmin = 1/3

MOHOTOHHOCTH (DYHKIIHH.
Touku 3KCTpEMyMa

Xmax = -2, Xmin = -2/3
Xmax = -1, Xmin = -1/3
Xmax = 2, Xmin = 2/3

3. Haiinure Touky muanmyma ynkmun: y = 2/3x"(3/2) - 3x + 1 Ha

[0;11]

Xmin=9
Xmin =10
Xmin =11
Xmin=8

Tema 6.8
UccnenoBanmne GpyHKimii
Y TIOCTpOeHNE TpauKoB

1. Ha pucynke n3o6paxén rpapuk quddepeHuupyeMoil QyHKIUH y =
f(X) u oTMEYeHBI BOCEMb TOUYEK Ha ocH abcmumcc: x1 ,x2 ,x3 , x4 ,
x5 ,x6 ,x7 ,x8 . B CKOJBKHX W3 3TUX TOUYEK IPOU3BOIHAS

¢bynkuuu f(x) nonoxutenbHa?
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2. Ha pucynke uzo0paxkeH rpaduk mpousBogHor GpyHkiuu y = f(X).
[Tpu KakoM 3HAYEHUU X ITa QYHKIUS MIPUHUMAET CBOE HaUOOJbIIee

3HAYEHUE Ha oTpe3ke [—5;—2]?

yaunEERE
N V=S"(x) |
A ! 1 \\

/
\ /101 x
[

)4

e
I8
. v=2Cosy x+4
1. Haiimute HamOonbinee 3HaUYeHUE (DYHKIUU n HA
o s
Tema 6.9 o
Haubosnbuiee u otpeske L 3
HauMEHbIIEe 3HAYCHUS v = 5siny 24 v 46
GyHKIMH 2. Halinure HauMMeHbIIee 3HaYeHHE (QYHKLIUM | m Ha|
Sm
- T S0
OTpE3KE '
1. Ha pucynke un3zo0paxéH rpapuxk — mnpou3BoAHON (QyHKINN
onpezaeneHHoi Ha uHTEepBaie (—§; 3). B kakoil Touke oTpeska [—3; 2]
(yHKIUS TpUHUMaeT HauOoJiplee 3HaueHne?
ay
. A IIII l
% o] 1 3 X
IL':_)‘.[(x:l II",I // -__.I I:II, -
Tema 6.10 AR AN
Haxoxnenue V-
NTUMaJTLHOT .
0 alIbHOTO 2. Ha pucynke uzoOpaxeH rpaduk mnpousBogHod ¢ynkuuu f(x),
JbTaTa C MOMOIIIb . .
pesy ¢ TIOMOTIEIO onpeaeneHHo Ha uHTepBane (—11; 11). Haiinure konmdecTBo TOueK
MIPOU3BOTHOM B
P 1 bkcTpemyMa ¢pynkuuu f(x) Ha otpeske [—10; 10].
MPAKTUYECKHX 33a/1a4ax VA
- Y ~ lfl 1
1L\ I . I
T T3 Y=L
\ ™ 1) | /
| I. ,' \\ 7 II ,'
II | | T |I |
| |I lI I|
,I ¥ l |I 1
-11 \ 0] 1)/ T x
|II - - J/-/
~— I \ K Jr_.-"
\\\-\_// \\_.’ et o
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Tema 6.11
Pemenue 3amau.
[TpousBoaHas pyHkIMH,
€€ MPUMEHEHNE

\Hanucanue konmpoavHot pabomoi.

1. JlaiiTe onpeneneHre MHOTOIpaHHUKA.

Tema 7.1 2. IlpuBeauTe mpumMepsl
Bepmmna, pedpa u rpanu [3. OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKOB.
MHOTOTpaHHUKA 4. 3anumuTe (OpMyNbl IUIOMIAAN MOBEPXHOCTH MPU3MBI, TUIONIAIN

OOKOBOI MOBEPXHOCTH MPU3MBI
1. B cocyn, umeronuii ¢popMy NpaBHIBHOW TPEYTOJBHOW MPU3MBL,
Hamm 2300 cM® BOABI M MOTPY3MJIM B BOIY JAeTamb. Ilpu 3ToM
YPOBEHb BOJABI MOJHSJICA C OTMETKM 25CM 110 OTMETKH 27 CM.
Haiimure 06bem neranu. OTBET BBIPA3UTE B oM®.
N - —

Tema 7.2

IIpusma, ee

COCTaBJISIOLIUE, CEYCHHUE.
[IpsiMas 1 npaBuiIbHAA
npusma

=1

2. O6beM mepBoro mmiamHApa paBeH 12 m°. YV Broporo mummHzpal
BBEICOTA B TpH pa3a OoJjbllle, a paguyC OCHOBaHHUS- B JBa pPa3a
MeHbIIIe, YeM y rnepBoro. Haiinute o0bem BToporo mumusapa. OTser
naiiTe B KyOMYeCKHX METpax.

Tema 7.3
[Tapannenenunen, Kyo.
Ceuenue ky0a,

1. Or pepeBsnHoro Opycka pasmepomM 70cm x 20cm x 30cm
OTMIIMIIA  HECKOJIBKO Jomiedek pazmepoMm 3 cM X 20 cMm X 30 cwm.
[Tocne storo ocrancs Opycok oobémom menee 700 cm3. CKOIbKO
ITOTIIEYEeK OTIUIIIN?

2. B xopoOky pazmepom 15cm X 15¢cMm x 30 CM TUIOTHO YIOXKUIH

napajuiesenuneaa
KyOukH pazmepoM 3 cM X 3 cM X 3 cM , 3alOJHUB KOPOOKY JTOBEpXY.
3aTem u3 KopoOku goctanu 20 kyOukoB. CKOIBKO KYOHMKOB OCTaIOCH)
B KOpoOKe?
1. B ocHoBanuu nupamuasl SABC JeXuUT HOpSMOYTOJIbHBIN
TPEyroJibHUK ¢ IpsMbIM yrioM ZA. Touka H — meHTp ommcanHoON
BOKpyT TpeyroiabHuka AABC okpyxHoctu, SH — BbIcOTa IMpaMu/bl.
Haiinure oObeM mnupamuibl, eciu u3BecTHO, 4To AB=6, AC=S,
SA=5V5
Bapunants! oTBeTa:
Tema 7.4 P
a)70
[Tupamupa, ee 6)80
COCTaBJISIIOLIUE, CEYEHHUE.
B)90

[IpaBunpHas nupamua.
Yceuennas nupamuaa

2. CTOpOHBI OCHOBaHUS TPABWILHOW UYETHIPEXYTOIBHON MUPaMUJIB]
paBHbl 42, OokoBbIe pebOpa paBHbl 75. Haiiaure muomans
[MOBEPXHOCTH 3TOW MUPAMUJIBI.

BapuaHTbl oTBETA:

a) 6934

0) 6748

B) 7812

Tema 7.5
BoxkoBas u nmoiHas

1.CTOpOHBI OCHOBaHMS NPaBUIbHON IIECTUYTOJIBHON MHPaMUIbI

paBHbl 10, 60koBBIC pedpa paBHbI 13. HaitauTe muonaas O0KOBOH
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MTOBEPXHOCTb MPU3MBI,

[MOBEPXHOCTH ATON MUPAMU/IBL.

UPAMHUIBI 2.Haiinute 60koBOE peOpo MpaBUIIBHOM YEThIPEXyroJIbHONW MPU3MBI,
€CJIM CTOPOHA €€ OCHOBaHMs paBHa 20, a TII0Ia/lb MOBEPXHOCTH
paBHa 1760.
Bamaua 1. B ocHOBaHMHM MpSIMON IPH3MBI JEKHUT pPaBHOOECAPECHHAS TPAIELHUS C
OCHOBaHUSAMH paBHBIMU 10 cM 1 4 cM, 1 OOKOBOW CTOPOHOM, paBHOM 4 cM. BokoBoe
Tema 7.6 pedpo mpu3Mbl paBHO 6 cM. Haiimure mimomans cedeHHs NPHU3MBI IUIOCKOCTBIO,
Cummerpus B KyOe,  mpoxosmeii yepes GONBIIYI0 CTOPOHY OCHOBAHMS H CEPEIMH MPOTHBOTIOIOKHOTO
napaie/ieuIe/e, 0OKOBOTO pedpa MPU3MBI.

IMpU3ME, NUpaMuac

Bamaua 2. Ha pebpe AD mpasmisHOTO Tetpasnpa DABC ¢ mmHO# pebpa, a B3ATa
mouka M Takas, uro MA:MD 3:1. Haiigure miomaap ceyeHUs TETpa’zpa
[IOCKOCTBIO, CoeprKalel Touky M u nepneHauKynspHoit pedbpy AD

Tema 7.7
[Ipumepsl cuMMeETpUld B [Pemenne 3a/1au U3 peanbHOH MaTEMaTHKH COTTIACHO TEME.
npodeccuu
Tema 7.8
IIpaBunbHbIE Cocmasnenue  KOHcnekma — JIeKYUuoHHO20  3auamus. Hanuwume — ocnogHble
MHOTOTPAaHHHUKH, HX  [0NpeOeieHus, NPUsHAKIL U C60UCmea
CBOMCTBA
Tema 7.9
Hynuuap, ero Cocmaenenue  Komcnekma — JeKyuonHoz2o 3auamus. Hanuwume  ocnosHbie
coctaBisomue. CeueHue onpeoenenus, npUsHaKy u C6oUcmea
HWJINHIPA
Tema 7.10
Konyc, ero Cocmasnenue  KOHcnekma — JIeKYUuoHHO20  3auamus. Hanuwume — ocnogHble
coctaBisromue. CeueHue onpeoenenus, npusHaKy u c6oUcmea
KOHYCa
Tema 7.11
VY ceueHHbli KOHYC. Cocmasnenue  KOHcnekma — JIeKYuoHHo20  3auamus. Hanuwume  ocnogHule

CeueHue YCEUYCHHOT' O

onpedefzesz, NPpU3HAaKu u ceoticmesa

KOHYCa
Jlanbl 1Ba mapa ¢ paauycamu 5 u 1. Bo ckonbko pa3 miomnanp
MOBEPXHOCTHU TIEPBOTO IIapa OOJIbINE IO TOBEPXHOCTH
BTOpOro?

Tema 7.12

[ap, chepa, nx ceueHus

Pannycel 1Byx mapoB paBHbl 6 u 8. Halinure paanyc mapa, miomaisb
IMOBEPXHOCTH KOTOPOTO paBHA CYMME IUIOMIAJIEH MOBEPXHOCTEN ABYX
JTAHHBIX [IAPOB.

Tema 7.13
[Tousatue 06 00BEME TeNA.
OTtHotrenne 00LEMOB
MMOTOOHBIX TEI

1. Haiiqure nuamerp mapa, €Clid IUIOMIA[b €ro MOBEPXHOCTH PaBHA
2891
BapuaHTbl OTBETOB

a. 72,25
6. 17
B. 1445

2. O6sem omHoro mapa paseH 135. Haiiogute o0bem apyroro mapa,
raMeTp KOToporo B 3 pasa 0oJbllie, 4eM Y TaHHOTO.
BapuaHTbl OTBETOB

a. 1215
0. 405
B. 3645

Tema 7.14
OOBEMBI U IUIOLIAIU

1.OcHoBaHME TPSIMOM NMPU3MBI — NPSMOYTOJIBHBIN TPEYTONBHUK C TMIOTeHY30i 10

CM M KareTroM 6 cM. OOJBIINI KaTeT TPEYroJibHMKa B OCHOBAaHUU IIPU3MbI PABCH
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MOBEPXHOCTEN TeI

IMMarOHAM MCHBIICH M3 OOKOBBIX IpaHel. Halaure BBICOTY MPHU3MBI M ILIONIAJb
TTOJTHOM MMOBEPXHOCTH

2./lnaroHaie  OCHOBaHHUS MPSMOYTOJBHOTO Mapajurenenunena pasHa 10 cMm, a
ImaroHanu OOKOBBIX TpaHel 2410 cm u V26 cm. Haiinure miomans moJHOH
ITOBEPXHOCTH

1. Bricora konyca 8, obpasyromas 10. Haliqure pagmyc
BIIMCAHHOTO IIapa
2. Bricora koHyca paBHa 2, o0pa3yromas paBHa 4.
Haitgue paguyc onvcaHHOro mapa.
3. B map Bmmcan koHyc, o0pasyromias KOTOpOro paBHa
Tema 7.15 JIMaMeTpy ocHoBaHus. HaiiauTe oTHOIIEHUE TTOITHOM
KomOunanuu MOBEPXHOCTH 3TOT0 KOHYCA K OBEPXHOCTH IIapa
MHOT'OTPaHHUKOB U TEJ 4. [Inomanp nosepxHoctu wapa pasHa 330.  Haiinure
BpaleHus TIJTOIIA b TTOJTHOM MOBEPXHOCTHU HWIUHAPA,
OMMCAHHOTO OKOJIO II1apa.
5. B ky6 Bnucan map. Haliaure miomaab moBEpXHOCTH
mapa, €Iy TUIOIIA (b TIOJTHOM MOBEPXHOCTH  Ky0a
paBHa 1170/%
Tema 7.16
FGOMeTpI/I‘{eCKI/Ie Pemenne 3angay u3 peanLHOI‘/'I MAaTEMATHKH COIJIACHO TEME.
KOMOMHAIIMH Ha TPAKTHKE
Tema 7.17

Pemenne 3agau.
MHOrorpaHHuKkHy 4 Tena
BpaIllCHU

\Hanucanue KoHmpoavHoU pabomui.

Tewma 8.1 IlepBooOpa3Has

Touka IBMXKETCS IO IPSIMOU TaK, YTO €€ CKOPOCTh B MOMEHT BPEMEHH
t paBHa V (t) =t + t2. Haiiqure myTh, NpoiIeHHBII TOUKOM 3a Bpems

HpaBH(Jb;ZI:{I;I;l(IzI;II;HGHHSI oT 1 10 3 cek, eciii CKOPOCTh U3MEPSETCS B M /CEK.
1) 18 m; 2) 12wm; 3) 17w 4) 20 m.
epBOOOPA3HBIX
1. HaiiguTe miomanps KPUBOJIWHEWHOW Tpamenu, OrpaHUYEHHON
nmuauAMH Yy = —x2+3 u y=0
1) 4 2) 6; 3) 9 4) 8.
-1
Tema 8.2 2. Beruucnure unrerpan: “  (x+3)dx
[Tmomans a) -2
KPHUBOJIMHEWHON 6) 0
Tpanenyun. Gopmyna gy 7/2

Herorona- JleitOuuma

1
(22 — 3z + T)dz

3. Beruuciure /— 1

a) -9 1/3
0) -2 1/3
B) -1 2/3
Tema 8.3
o Cocmaenenue KOHCnekma JNEKYUOHHO20 SAHAMUAL. Hanuwume OCHOBHbIE|
Heonpenenennsiii u
onpedenenus

ONpeAeTICHHbIN HHTETpal

Tema 8.4
[Tonsarue 00

1. Yemy paBHa miomans (UTYpHl, OTPAHUYCHHOW MPSIMOU X = 2,
ochio OX 1 rpadukoM QYHKIHHT y = X°?
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OTpeieIeHHOM UHTErpaie
KaK TIOIIA N

2. Uemy paBHa 1i0maas (GUTyphl, OrpaHUYeHHON 0Chio OX 1
napaGosoii y = 1 - x*?

KPUBOJIMHEUHOM D1
Tpaneuuu !
2) 3
3)2
2
2=
473
3. lokaxmwure, uto F (x) = - 2X+ Sin X siBisieTCs mepBooOpa3HOM s
dbyakmmm f (x) = - 8 X +C0OSX
Tema 8.5
Ol‘[peI[eJIeHHHﬁ WHTErpaiPemenne 3a1a4 U3 peanbHOl MaTEMaTUKK COTJIACHO TEME.
B )KH3HU
Tewma 8.6
Pewenne 3anau. .
\Hanucanue KoHmpoavHoU pabomoi.
[TepBooOpaznas

(GyHKIINH, e TPUMEHEHNE

. -0,75, -3, -
3. Jlansr uncna: ﬁ’ 16775 0.5 8 . [Ipoananusupyiirte ux u

Tema 9.1 3aIIOJIHUTE MTPOITYCKH:
CTeHeHHa’Iﬁ’yHKHH’I’ CC |Cpenn ykasaHHBIX YMCENl HAUMEHBIIUM SBISETCS YHCIIO , OHO
CBONCTBA PaBHO . A HauOONIBUINM SIBJISETCS YHCIIO , OHO PaBHO
5 1
i 25" mon” 4
1. Haiiqure 3HaU€HHE BBIPAKEHHUS: npu
a) 5;
0) 25;
B) 0,2;
Tema 9.2 ) N;.g’
[peobpazosanue  [r) V2.
7 0513 L5
Bmpamelimn C KOpHIMH {Zb' 1] 0,5b"
N-oii cTeneHu
: 4p™
2. YrpocTuTe BBIpaKEHUE:

1 2
1) 40" ) b*7 3) 4b% 4y 2b

Tema 9.3
CBolicTBa CTENIEHU C
palMOHATBHBIM U
JIEHCTBUTEIILHBIM
MMOKa3aTeIIMHU

1. Kakas u3 gaHHbIX QyHKUIUN OrpaHUY€Ha CHU3Y:

a)y=3/x

0)y=2x"

B) y=x°

2.Ykaxxute UCTUHHOE yTBepkaeHue. Eciu g(x) — pyHkuus,
oOpartHas k Gynkuuu f(x), To u f(x) — pynknus, odpatHas k g(x),
MPH ATOM:

a) 00J1aCTh OIpeieIeH s 00paTHOW (PYHKIIMK COBMAIaeT C 00IACTHIO
oTpeieNeHus] UCXOAHON (PYHKIIMH

0) 0OnacTh onpeneneHust 00paTHOM (GYHKIIMU COBMAIAET CO
MHO>KECTBOM 3HAUEHUN UCXOIHON (QYHKIIUU

B) MHOKECTBO 3HaUEHUI 00paTHON (PYHKIIMH COBMAAAET CO
MHOYKECTBOM 3HAYCHHI UCXOMTHON (DYHKIIMU
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3.CreneHHas
a)0JTHOWJICHA
0)MHOTOUJICHA
B) 3aBUCHUT OT yCJIOBHS 3a/1a4U

SABIIACTCA YaCTHbBIM

byHKIIUS CIIly4aeMm:

Tema 9.4
Pewenne
MPPaLMOHATIbHBIX
YPaBHEHUH U HEPABEHCTB

1. IpaBuibHO pemmte: VX — 2 + V10 —x = 4
a) 12

6) -6

B) 6

2. Peminte ypaBHEHHE:

x2-8

Ecnu ypaBHeHHE nMeeT OOJbIIe OJHOTO KOPHS, B OTBETE 3alIHIINTE
OOJBILINIA U3 KOpHEH.

a) 4

0) -4

B) 8

3. HaiimuTe KopeHb ypaBHEHUSI:

a) 12

0) 18

B) 14

Tema 9.5
CreneHu 1 KOpHH.
Crenennas GyHKIUsS

\Hanucanue KoHmpoavbHol pabomoi

Tema 10.1
[TokazarenbHast QyHKIMS,
ee CBOICTBa

1.Kakas ¢pyHKIMs Ha3bIBaeTCS MOKA3aTEIbHON?

2.Yto siBisieTcsi 00JIACTHIO OMNPEICICHUS] M MHOXKECTBOM 3HAYCHUM
rokasareabHOU QyHKIUU?

3.Ilepeuncanre cBoWcTBA PyHKIIMHU y=ax npu a>1.

Tema 10.2
Pemenune nokazarenbHbIX
YpPaBHEHUI U HEPABEHCTB

1. Pemre ypaBHeHnue 81*=9

a) 1

0) 2

B) 0,5

r) -1

2. Uemy paBeH X B ypapHenun 3% 3= 27?2
a) 2

0) 1

B) 0

r) 4

3. Kakoii Bu mpuMmer mmokaszaTenbHoe ypaBHeHume 4° < 0,125 B
rpoiiecce npeodpazoBaHus?

a) 4 < 23

6) 22x < 2-3

B) 272> 0,125?

r) 4%<23

Tema 10.3
CucTeMbl OKa3aTeILHEBIX
ypaBHEHUH

1. Haiinute mpousBeneHue X y, eciu (X; y) €CThb pelieHHe CHCTEMBI
{ x¥ =9
V324 = 2x2

BapunaHTbl OTBETOB

6: 3; 2: 5.
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244

| 54x¥l.>.625
) 116x*-10x — 119x-15
{ 52x+l > 54
6x? — 10x = 9x — 15
{ 2x+1>4
6x>—19x+15=0
{ x> 1.5
6x2—19x+15=0
_ 19+V197=4x6x15 __ 1941
*12 = 2x6 T 12
2. x; = 1.5 - noCTOpOHHHI KOPEHb _

3. JlaliTe onpeneneHue «ImoKa3aTeabHON QYHKITUN.

Tema 10.4
Penrenue 3amau.
IToka3zarenpHas QyHKIHA

\Hanucanue konmponvhou pabomol

Tema 11.1
Jlorapudm yucna.
Jecatnunpiii 1
HaTypaJbHbII
JorapuQMbl, YUCIIO €

1. Yro Takoe necATHYHBIN Jorapudm?
2. YTto Takoe HaTypalbHbIH Jorapupm?
3. Beraucnute norapudmei:

a) log-x=4 8) log, 9 = X, r) log, 8 = X,

n) log,.x= 2;

Tema 11.2
CaoiicTBa Jiorapu@moB.
Oneparus
norapuMHUpPOBaHUS

1. Berancnure logiz 2 + 10912 72.
a) 2
0) 3
B) 1
r) 12
2. HazoBure 06macth onpenenenus pyukimu y = logs (X - 2).
a) (0; )
6) (1;+ )
B) (- ;1)
r) (- 00; + 00)
log, 81

3. Berunciure lﬂg—i 2?:
a) 3

1
0) 17
B) 2/3

Tema 11.3
Jlorapudmernueckas
byHKIMS, ee CBOCTBa

1. BepHo nu BeickasbsiBanue: Jlorapudmudeckas GpyHkus y=loga X
oTpeiesieHa TIPH JIF000M X.

a) 1a

0) HeT

2. BepHo 11 Bricka3biBanue: O0nacTh onpeaeneHus
lmorapuMUIecKor (YHKITUH SBISICTCS MHOYKECTBO JICHCTBUTEIBHBIX
YrCel.

a) 1a

0) HeT

3. BepHo 11 BrickasbpiBanue: O01acTh 3HAUYECHUH TorapuMUIecKoi
(O YHKITUU SBISICTCS MHOYKECTBO JICHCTBUTEIBHBIX YUCEIT.

a) 1a

0) HeT

Temall4
Pemenue

1. Hanmummmre cBoiCTBa TOTapuQMOB.

70




Jorapu(MEeTHICCKIX

2
2. PelunTe ypaBHEHHE: lg(z® —

YPaBHEHUH U HEPABEHCTB -
3. Pemnte ypaBHEHHUE 210857 — 81,
4. Pemite HEpPaBEHCTBO:
2 ;
loggs(z° +x —6) = logg5(x +4).
5. Peiure ypaBHeHuE: log,(-5—-x) =3
logsx+logsy =3
1) {Iaglx+fag3y =3
2 log;x—log,y =1
log;xy =3
3 log;x+log,y =1
) y—3x=8
lgx — lgy = -1
4) y—x=9
Tema 11.5 5 lglx2 +y¥) =2
CucreMbl “"Nlog,x—4 = lag,3 — log.y
JoTapu(PMETHUCCKUX
ypaBHEHUIA 6) logsx+logsy = 2 + logs7
logs(x+y)=2
7 lgx + _Ig;-.—' =1
x+y=7
8) log,x +log.y=6
x+y=34
9) logy(x+y)=2
log,x + log,y =2+ log,7
logsx—log,y =10
10) { gax
x“—5y-+4=10
Tema 11.6
Jlorapudmsl B IpUpo/Ie U [Peurenne 3a1a4 13 peaabHOil MATEMATHKH COTIIACHO TeMe.
TEXHUKE
Tema 11.7
Pemenue 3agau.
Jlorapudmsi. \Hanucanue koHmpoavbHol pabomsi
Jlorapudmernueckas
byHKIHUSA
TeMa 121 CocmaeﬂeHue KOHCnekma JNEKYUOHHO20 SAHAMUAL. Hanuwume OCHOBHbLE|
MmuoykecTBa onpedenenus, ceolcmaa
Permenue 3a41a4 u3 peanLHoﬁ MAaTEMATHUKU COTJIACHO TEME.
B onuMnuane no MateMaTHKe I aOUTYpHUEHTOB NPHHSIO ydactue 40 ydammxcs,
MM OBLIO MNpEAJIOKCHO PEHIUTh OJIHY 3aJaydy IO anre6pe, OJHY IO I€OMETpUN U
TeMa 122 OJHY IO TPUTOHOMETPHUHU. ITo anre6pe peuiniv 3agavy 20 YCJIOBECK, IO T€OMETPHUHU —|
18 uenoBek, no TpuroHoMerpuu — 18 uenosex.
Onepanyu ¢
Mo anreOpe M reomMeTpuy peIIvIN 7 4YeloBeK, N0 anredpe W TPUrOHOMETpHH — 9
MHOKECTBaMU

uesnoBek. Hu oHOM 3anaun He pelin 3 yenoBeka.

1. CKoapKO yyamuxcs pelniy Bece 3a1adun?
2. CKOIIbKO y4alIMXCsl PEIIUIU TOJIbKO JIBE 3a1a49u?
3. CKOIIbKO y4alIHMXCsl PEIIUIU TOJIBKO O/IHY 3a/1a4y?
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Cocmasnenue  KoHcnekma — JeKyuonno2o  3auamus. Hanuwume — ocHogHbie
onpedenenus, ceolicmea
3aoaua 1. Mexxny mOEBATHIO IUIAHETAMH COJHEYHOW CHCTEMBI yCTAHOBJICHO
Tema 12.3 KOCMUYeCcKoe coobLIeHHe. PeiicoBble PakeThl JETal0T MO CIEAYOUIUM MapIIPyTaM:
I'padsr Bemist — Mepkypuii; [Lryron — Benepa; 3emis — Ilinyron; Ilryron — Mepkypuii;
Mepkypuit — Bene; Ypan — Henryn; Hentyn — Catypn; Catypr — FOmurep;
FOmmurep — Mapc u Mapc — Ypan. MoXHO 7T JOJI€TEeTh Ha PEHCOBBIX paKeTax C
3emun 1o Mapca ?
Tema 12.4
Pewenne 3anau. .
\Hanucanue konmpoabHou pabomsl
MHoxecTBa.
I'padbl 1 X IpEMEHEHNE
T 13.1 Cocmagnenue  KOHCnekma — JeKYuonnoz2o  3auamusa. Hanuwume — ocnognule
eMa 1. onpedenenus, ceoticmea
OcHOBHbIE IOHATHS  Itypg axoe KOMOHMHaTOpuKa?
KoMbuHaTOpHKH [IpaBuiia ClIOXKEHUS U YMHOKECHHUS
1.B Tpex ypHax mmeercs mo 6 Oenbix M mo 4 4epHbIX mapa. M3 kaxmoil ypHBI
Tema 13.2 M3BJIEKAIOT HayAady MO oAHOMY Inapy. HaliTu BeposSTHOCTH TOro, YTO: a) BCE TPH

Co0bbITHE, BEPOSITHOCTh
coObiTus. CroxxeHue u

mapa 0yayT 6enbiMu; 0) Bce TpH mapa OyayT OJHOTO IIBETA.
2. JIBa cTpenka caenajiy mo 0JHOMY BBICTPENY B MHIIEHb. BeposTHOCTh monagaHus
U1 mepBoro crpenka pasHa 0,8, 1 Broporo — 0,6. Haiitu BeposiTHOCTE TOTO, UTO:

YMHOKCHHC a) TOJBKO OJIUH CTpeNnoK ronagéT B MHUIICHB;
BEPOSATHOCTEU 0) XOTs OBI OIFH U3 CTPEIIKOB OMANET B MUIICHB.
Tema 13.3
BepostHOCTE B .
Permenune 3ama4 u3 peabHOM MAaTEMAaTHKH COTIACHO TEME.
PO EeCCHOHATBHBIX
3aadyax
B3agaua 1. Ha myTtw ABIDKEHHS aBTOMAIIMHBI 4 CBeTO(oOpa, KaXKABIA M3 KOTOPHIX|
Banpeniaer JanbHellee IBUKEHUE aBTOMAIIMHBI ¢ BeposTHOCThIO 0,5. Haiitu psig
Tema 13.4

JuckpeTtHas ciaydanHas
BEJIMYMHA, 3aKOH €€
pacpeneneHus

pacTipesieieHus 9uciia cBeTo(QopoB, MPOHIEHHBIX MAIIMHOMN 10 MepBON OCTAHOBKH.
HUemy paBHBI MaTEMaTHYECKOE OXKHUIAHUE U IUCTIEPCUS ATOM CIydailHON BEIMYUHBI?
Bagaua 2. OXOTHMK CTpeisieT MO JIWYM [0 IEpPBOro IMONaJaHHs, HO YCIEBAeT,
caenaTh He Oojee 4deThipex BhICTPesioB. COCTaBUTH 3aKOH PACHpPEEICHUs YUCIIa)
MPOMaxoB, €CJIM BEPOSTHOCThH TMOMAaJaHuUs B IENb MPU OJHOM BhICTpene paBHa 0,7.
HaliTu nucnepcuro 3Toil ciayyaliHOW BEJIUYMHBL.

Tema 13.5
3amau MaTeMaTUYeCKOU
CTAaTUCTUKHU

Bagaua 1. M3 Gonpliol rpynmbsl OpeAnpUATHA OAHOM M3 oTpacieit
MIPOMBIIIJIEHHOCTH ClIydallHbIM 00pa3oM oToOpaHo 30, mo KOTOpBIM|
MOJIyYeHBI OKa3aTed OCHOBHBIX (DOHJIOB B MIIH. py0.: 2; 3; 2; 4; 5; 2;
3;3;6;4,5;,4,6;,5;3; 4,2, 4,3, 3;5; 4,6, 4,5; 3,4, 3; 2, 4. 1.
COoCTaBUTh TUCKPETHOE CTATUCTHYECKOE pachpeeieHne BEIOOpKH. 2.
Haiitu  o6bem  BbIOOpKH. 3.  CocTaBUTh  paclpeiesieHHe
OTHOCUTENBHBIX 4acTOT. 4. [locTpouTh nmoauron yactot. 5. CocTaBUTH
SMIUPUUYECKYIO (QYHKIHUIO pacIpeesieHUs U MOCTPOUTh ee rpaduk. 6.
HaiiTu HEeCMEIEHHbIE OLIEHKU YMCIIOBBIX XapaKTEPHUCTUK CIy4alHOMN
BEJIMYUHBI.

Bagaua 2. BpiGopouno  ob6cienoBanue 30  mpeanpusATui
MaITHHOCTPOUTEIHLHON MPOMBIIUICHHOCTH TIO BAJOBOM MPOIYKIIUH U]
MOJIy4eHbI CIeAyIole MaHHble, B MiaH. pyo.: 18,0; 12,0; 11,9; 1,9;
5,5; 14,6; 4,8; 5,6; 4,8; 10,9; 9,7; 7,2, 12,4; 7,6; 9,7, 11,2; 4,2; 4,9;
9.,6; 3,2; 8,6; 4,6; 6,7; 8.4; 6,8; 6,9; 17,9; 9,6; 14,8; 15,8. CocTaBUTH
MHTEpBAJIbHOE pacipejielieHne BbIOOpKU ¢ HavdanoMm X0 =1 u 1iuHOH
yacTuyHOro uHTepBasa h = 3 . [loctpouth rucTOrpaMMy 4acTorT.

Tema 13.6
Cocrasiienue Ta0JmI 1
JUarpamMM Ha MPaKTHKE

IPerenne 3a1a4 u3 peanLHoﬁ MaT€MaTUKU COIJIaCHO TCMC.

72



Tema 13.7
Pemenue 3amau.

OO01re METOIbI pereHus

DJIEMEHTHI .
\Hanucanue KoHmpoavbHoU pabomoi
KOMOWHATOPUKH,
CTaTHUCTUKH U TEOPUU
BEPOSATHOCTEMN
1. Kak Ha3bpIBatoT ypaBHEHUs (HEPABEHCTBA), UMEIOLINE OJTHO U TO KE
Tema 14.1 MHOKECTBO KOpHE#?
PaBHOCHIIEHOCTB 2. YpaBHeHUs (HEpaBEHCTBA), KOTOPbIE HE UMEIOT KOPHEH, SIBIISIIOTCS]

YpPaBHEHUH U HEPABEHCTB.

[PaBHOCWJIBHBIMHU?
3. Haiitu ¢pyHkiuto, oopatHyio y= -5X +4

Tema 14.2
I'paduueckuii meron
peleHus ypaBHEHUH,

C'paduuecky pemuTh ypapHeHue: —x>+10x—21=0
[pauaecku pemuts Hepaserctso: —X>+10X—21<0

HEPABEHCTB
Pemmrs HCPABCHCTBO
|x — 3| <7
PelwmnTs ypaBHeHUs
1. x+2|=1
Tema 14.3 2. fAx-1l=1
YpaBHeHus U 3. [5x-2/=2
HEpPaBEHCTBA C MOAYJIEM
3x-5
4, —— - =
|x - l| -4
5 o2+l
2x+1
6. 7+3x _
|x - l| -6

Tema 14.4
YpaBHeHuA U
HEpaBEHCTBA C
napaMeTpamu

l_.[l}]I KaKHX ad CHCTEeMAa }'].JﬂH-]I(‘E!I[ﬁ

1.
2r4+(a+6ly=a+3

ar —dy = a

l'I}m BCEX ZHAYMEHHAX 4 PENINTEe YPAaBHEHHE 0,2x ia=1.

Tema 14.5
CocraBiieHue U pelieHne
PO eCCHOHATBHBIX
3a/1a4 ¢ TOMOIIIBIO
YpaBHEHUI

IPermenne 3aJ1a4 u3 peaJ’ILHOﬁ MaT€MaTUKU COIJIaCHO TCMC.

Tema 14.6
Pemenue 3agau.
YpaBHeHuUs U
HEpaBEHCTBA

Hanrcanue caMOCTOSTENbHOM paboTHI

7.2.2. TumnoBsble
00yueHus

TECTOBbBIC 3aJlaHUsA, INMPUMCHSACMbIC IIPH OLECHKE PpPeE3yJabTaToB
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1. U3 onpeeneHus AEWCTBUTENBHBIX YUCEIN TOHATHO, YTO JEHCTBUTEILHBIMU YHCIIAMU
SABIISIOTCS:

a) KOMIUIEKCHBIE YHCIia

0) mo0oe cMeIIaHHOE YHCII0

B) MHUMBbIE YHCJIa

2. BXoIAT 1 B TOJIMHOKECTBO IEIBIX YHCEJ OTPHUIIATEIbHBIC YHCTIA:
a) na

0) 3aBUCHUT OT 3aJa4H

B) HET

3. Kakue gmcia OTHOCATCS K HATYPaIbHBIM?
a) 0-10

0) 1-9

B) 0-9

4. OTHOCATCS 11 UppalMOHAIbHbBIE YKCia K TPYIIE AeHCTBUTEIbHBIX YUCEN?
a) na

0) 3aBUCUT OT 3aJa4K

B) HET

5. HeoGpatumoii sBisieTcst 5Ta GyHKIIHS:
a) y=x°

6) y=x?

B) 00a BapuaHTa BEPHBI

') HET BEPHOT'O OTBETA

6. SIBnsieTcss MOHOTOHHO BO3pACTAIOUICH (DYHKITHSL:
a) y=\x

6) y=x?

B) y= -1/x?

7. HeoOpaTtumoii siBisieTcst 3Ta QyHKIMS:
a) y=x?

0) y=5x+2

B) 00a BapuaHTa BEPHbI

') HET BEPHOI'O OTBETA

8. Ykaxxkute uctuaHoe yreepxaeHue. Eciu g(X) — ¢ynkims, ooparhas k dpyunkuuu f(X), To u
f(X) — ¢bynkuus, oopatHas k g(X), Ipu 3TOM:
a) 00acTh onpeeNieHus: 00paTHOW (PYyHKITMU COBMAJAET C 00JIACTHIO OMPEICTICHUS NCXOTHON

byHKIIUN
0) MHO)KECTBO 3HaUEHUN 00paTHOM ()YHKIIMH COBITAJIaeT C 00JACTHIO OMPEACIICHUS HCXOTHOM

byHKIIUN
B) MHOKECTBO 3HaY€HHUI 00paTHOIN (PYHKIIMK COBMAaeT CO MHOKECTBOM 3HAUEHUN UCXOIHON

byHKIIUN

9. Ilpu BO3BEIEHNM YPaBHEHHUSI B CTENIEHb MOTYT MOSIBUTHCS TOCTOPOHHUE KOpHU. [loaToMy
HEO0OXOIMMOM YaCThIO PEIICHUs UPPAIMOHATIEHOTO YPaBHEHUS SIBIISCTCS MPOBEPKA, TaK JIU ITO:
a) 1a

0) HEeT

B) 3aBUCHUT OT yCJIOBHSI 3a/1a41
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10. OuH U3 METOJIOB PEIICHUS HPPAITUOHATILHBIX YPaBHCHHH:
a) METOJI BBEJICHUS CTaphIX MEPEMEHHBIX
0) METO/ BBEJICHUSI HOBBIX TIEPEMEHHBIX
B) METOJ] BBEJICHHSI HOBBIX MIEPEMEHHBIX

11. AnreGpandeckoe ypaBHEHUE HA3bIBACTCS UPPALMOHATIBLHBIM, €CJIA OHO COJIEPIKUT
IIEPEMEHHBIE 10]1 3HAKOM KOPHS WJIM B OCHOBE CTENEHU C APOOHBIM IIOKa3aTeIeM, TaK JIU 3TO:
a) HeT

0) na

B) OTYACTH

12. Kakoe 13 mepeuncIeHHBIX YUCEIT SBISETCS UPPAIlOHATBHBIM:
a)1/2

6)0

B) V5

13. YpaBHeHHE Ha3bIBACTCS aIreOpandecKuM, eciii 00€ ero 4acT — ... BBIPAKCHHSL:
a) MaTeMaTHYEeCKue

0) paBHO3HAYHbBIC

B) ajireOpanyeckue

14. BriGepure ypaBHEHUE, KOTOPOE HE UMEET KOPHEH.

a) x2 = 169:
0) x?=0:

B) x2=37:
r)x?=-196

15. SBnsierca nu pyHkuus yosiBatomeit y=5x . [louemy?

16. Kakoe apudmernyeckoe AEHCTBHUE C TIOKA3aTEISIMUA CTETICHSIMH HY>KHO BBITIOJTHUTH TIPH
YMHOXXEHUH CTENeHEN C OIMHAKOBBIM OCHOBAHUEM?

a) YMHOXKEHUE

0) cloXKeHHe

B) JI€JICHUE

T') BBIYUTaHUE

17. Yro sBisiercst ocHoBaHMeM QyHKImHU y = 4% — 1:
a) x

0)y
B) 4

18. Kak pemraercst ypaBHEHHUE, €CIIH OJIHA U3 €r0 YacTe COACPKUT alreOpanvecKkylo CyMMy ¢

OJIMHAKOBBIMHU OCHOBAHHUSIMH?

a) myTeM MPEBPAICHUS B AECATHUHBIE APOOH
0) 100aBICHUEM 3HAKA «-»

B) C TIOMOIIILIO PA3IIOKEHHS HA MHOKHUTEIN
I') C IOMOIIIBIO CIIOKEHHUS CTCIICHEH

19. TlokazarenbHas GyHKIUA - ...
a) 510 GyHKIHS BUAa y = a¥, e ocHoBaHue creneHn a<0ma=1 -
6) aTo GyHKIMs BUaa y = a*, rjie ocHOBaHue crenennd a>0ma# 1 +
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B) 9170 (D)yHKIHMS BUIa y = a*, rjae ocHoBaHue creneHn a>0ma#£ 1 -
r) 5T0 QyHKIMA BUaa y = a, Te ocHOBaHue cTernenn a<Oua# 1 -

20. Kakoro metosa penieHus noka3areabHbIX ypaBHEHUH He ObIBaeT?
a) rpaUueCcKOro MeTo1a

0) MeTo/1a 3aMEHbI IEPEMEHHBIX

B) METO/1a MOMCKa 001acTH 3HAYCHU N

I') IPUHIIUIIA paBEHCTBA IOKa3aTenen

21. Kakumu cBOMCTBaMH 00JIAAIOT JIOTapUPMBbI?

a) jorapudm cyMMmsbl, Jorapudm pa3HOCTH

0) norapudm nmpousBeAcHuUs, JorapupmM 4acTHOTO, JOTapru(M CTETICHU
B) IpOU3BEICHUE JOTapru(PMOB, YaCTHOE JoraprupMoB

22. Kakoii torapum Ha3bIBarOTCS HATYPaJIbHBIM?

a) nmorapudm 1mo ocHoBaHuio e=2,71

0) norapudm, B OCHOBaHUU KOTOPOTO JICKUT HATYpPaIbHOE YUCIIO
B) Jiorapu(M, KOTOPbIH paBeH HaTypaJIbHOMY YHCILY

23. Beruucnure logz 16.
a) 16

0) 2

B) |

r) 4

24. Haiimute 3HaueHue log 0,37. Pe3ynbTaT OKpyrimTe 10 COTHIX.

25. Beraucnure 1go oo1.
BapuanTs! oTBETOB
-3; 3; -4; 4.

26. Bepno mu BbickasbiBaHue: OOnacTe 3HAYCHHWH JIOTapUPMHUUECKOW (QYHKIIUH SBISETCS
MHOKECTBO JIEHCTBUTEIIBHBIX YUCEIL.

a) na

0) Her

27. BepHo nu BbickasbiBaHue: Jlorapugmuueckas pyHKIUSI — yeTHasL.
a) na
0) HeT

28. BepHo nu BbickasbiBanue: Jlorapugmuueckast QyHKIMS — HEUSTHASI.
a) na
0) HeT

29. Bepno nu BeickasbiBaHue: OyHkiusa y=log 3x — Bo3pacTaromasi.
a) na
0) HeT

30. Pemure ypaBuenue logz (3x—6)=logz (2x—3)
BapnaHTbI OTBETOB:

a)9

0)3
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B)1
T') Ipyroi OTBET

V4
31. BeiGepure BepHBIH OTBET. YOI EpaBeH:

a) 30°
0) 45°
B) 50°
r) Her BepHOTO OTBETA

32. CpaBHUTH 677Tu >

6
a)>
0) <
B) =
T') HET BEPHOTO OTBETA

33. Beruncnure paguyc oKpyKHOCTH, eciau ayre JumnHoi 0,24 M COOTBETCTBYET LEHTPAIbHBIN
yrou B 0,6 paguaH.

a)0,4m

0) 0,4 pan
B) 0,144 m
r) 0,144 pan

34. B kakux mpejeniax pacrojiaraercsi 3HaueHHe CHHyca OCTpora yria?
a)ot-1 1100

6)-ot-1 o 1

B) oT 0 10 o0

r)or 0 mo 1

35. Moxert i1 cuHyc yria ObITh paBeH 07
a) MOXKET, €CJIH YTOJl TyIOou

6) Moxert, ecii yrou paseH 0° umu 180°
B) MOXKET, €CJIM yroi paBeH 90°

I') HET, HE MOXET

36. [an tpeyromsauk FBK. M3BectHo, uro FB=14 cm, BK=7 cm. Haiiaure cunyc yrima BFK.
a)2

6)0,5

B) 1,2

r)0,8

37. Ha pucynke nzo0paxxeH TpeyroibHuK DNL, y KOTOpOTro W3BECTHBI TpU CTOPOHBI. HaiinuTe
cunyc yria DNL.
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35 L

a) 0,5
6)0
B) 1
r) 3V5

38. OTHOIIEHNE TPUJIEKALLETO KaTeTa K TUIIOTEHY3€ B IPSIMOYTOJIBHOM TPEYrOJIbHUKE
Ha3bIBAETC. .. 3aKOHYHUTE YTBEP)KIACHUE.

a) KOTAaHT€HCOM OCTPOTO yriia

0) apKKOCHHYCOM OCTpPOTO yria

B) KOCUHYCOM OCTPOTO yIJIa

I') apKCHHYCOM OCTpPOTO yIJia

39. MoxeT 11 KOCUHYC OBITh OTPULIATEIBHBIM?
a) HET, HE MOXKET

0) MOKET, ecliu yroil MpsIMoi

B) MOXKET, €cJu yroJi paBeH 0°

') MOXKET, €CIIA yToJl TYMoi

40. BeibepuTe BepHYIO TPUTOHOMETPUUECKYIO (POpMYITy IPUBEICHUS:
a) cos(90°—a) = sina

0) sin(90°—a) = cosa

B) sin(180°—a) = sina;

T') Bce epEeUncCIeHHbIe POpMYIIbI SABISIOTCA (HOpMyTIaMu MTPUBEACHUS

41. 3anoaHuTe Ta6J'II/II_[y, BBITIOJIHUB CJIICAYIOIICC 3aJaHUC: OIIPCACIIUTL B Kakou YCTBCPTU
HaxXOJUTCA yroJl U 3HaK CMHYCa, KOCMHYCa, TAHI'CHCA U KOTAHI'CHCA JAHHOTI'O yrJia.

358° 287° 8m _om 45
9 10
YETBEPTh v I I Il Il
sin o
cos o
tga
ctg a

42. YKaxxuTe B COOTBETCTBYIOIINM 3HAK COS a Ipu a = 35°
a)+
0) -

43. BeiBeiMTe 3HAYCHUS CHHYCA, KOCUHYCa, TAHT€HCA U KoTaHTreHca yria 30°.
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44. Haiinute yroi, n300pak€HHBIN HA KIIETYAaTON Oymare.

45. Onpenenure 3HaKU CUHYCa, KOCUHYCA, TaHTeHca, ecin o = 175 °.
A) sina >0, cos a >0, tg a > 0;

b) sin a <0, cos a <0, tg a > 0;

B) sin a <0, cos o >0, tg a < 0;

I') sin o >0, cos o <0, tg a<O.

46. HaiimuTe 3HaUYE€HNUE BBIPAKCHHS
sin (390°) + cos (420°) — sin (720°)+ ctg ( 450°) + cos (1140°).
A)0; Bb) 25, B)l5; I)1

47. HaiimuTe 3HaUYE€HUE BBIPAKECHUS
37w 1 227

sin(- 6 )+cos(-7n) - 3 .tg(- 3 )+ctg(-35m).
A) 25 B) 15 B) -05 )1

48. HaiimuTe paguiaHHyIO MEpy yriia, TpagycHas Mepa kotoporo 160°.

4z
a) 9 ;

49. OnpeienuTe 3HaKU CUHYCa, KOCUHYCa, TaHTeHca, eciu o = 279 °.

a) sin a >0, cos a >0, tg a > 0;
0) sin a <0, cos a <0, tg a > 0;
B) Sin a <0, cos a. >0, tg a <O0;
r) sin a >0, cos a <0, tg a > 0.
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50. HaiinuTe 3HaYeHNUE BBIPAKEHHUS

x x x
sin(-2)-cos (-2n) -ctg(- 6) —tg (- 3).
a) -2,

6)— 1,5:
B) O;
r) -0,5.

51. Kakoe 3HaueHre MOKET IPHUHUMATH cos(a), ecnu sin(a)=-2/7

3v5 35

A) T, T
35
B) - ?, Tak Kak sin(a)<0
35
c) 7
5}
D)7

E) ¥V mens nonyuwiics apyroi oTBer.

52. Kakumu Ha3bIBAIOT IUIOCKOCTD U MPSIMYIO, HE UMEIOIIMX HU OAHOM 00IIei TOUKu?
a) MePIICHAUKYIIPHBIMU

0) CKpeIIUBaIOITUMUCS

B) MapajuieIbHbIMU

T') IPSMBIMU

Beipasute B pasinanHoii Mepe Benn4YuHbI yIiios: 45°, 270°, 216°.

3r 67 3r. m. @

. 7r
> 2)2 3) T:Eas

2 >
25
54. Kak HaliTi 3HaueHue Ctg o, ecru 3Haellb 3HaueHue CoS o?

55. Kak Haiitu 3HaueHue SiN o, €ClIu 3Haellb 3HadyeHue tg o?

56. Beibepure BepHyI0 (popMyTy CHHYCA CYMMBI:
) sin [af+ ,8} =sin @-cosf + cosa-sin 5

ces{c}:+ ,5')= cosg-cosf—sing-sin B

0)
tea+igf
tgla+f)=—=——=—
B) 1-tea-tgfs
ot ({I_ﬁ)_ ~1—ctge-ctgfs
") g ctea —cigfs
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57. Onna u3 hopMys IpUBEACHUS C OTIOPHOU TOUYKOM TT:
a) sin(n—a)=sina

0) ctg(n/2+a)=-tga

B) tg(3m/2 —a))=ctga

58. HaiiguTe 3HaueHue Beipaxkenus sin 210°:
a)-1/2
0)1/2
B) -1/3

59. HaiiauTe 3HaueHme Bpaxenns - 18V2sin(-135):
a) 18

0)9

B) 36

60. Ecniu oz 3HakoM mpeoOpa3zyeMoil TPUHrOHOMETPHYECKON (DYHKIIMU COJCPIKUTCS BBIPAYKEHHE
X, T-X, 2n+X, 27-X, TO HAUMCHOBAaHKE TPUTOHOMETPUICCKON (QYHKIIUU CIICTIyeT:

a) COXpaHUTh

0) UTHOPHUPOBATH

B) HE COXPaHATh

61. Ilepen moryuyeHHOH MMOCIIE TPUBEACHUSI TPUTOHOMETPHYECKON (DYHKIMEH OT X HEOOXOIUMO
IIOCTaBUThH TOT 3HAK, KOTOPBI:

a) umeet npeoOpa3oBaHHas PYHKIUS B IIEPBON YETBEPTH

6) umeet npeodpazyemast PyHKIMS IPH YCIOBUHU, YTO X PACIIOJIOKEH B IEPBON YETBEPTU

B) OyzeT uMeTh npeodpazoBaHHas QYHKIIUS B HE3aBUCUMOCTHU OT YETBEPTHU

62. YpocTuTs:
sindo+sin?o

cosda+cos2a

a) tg2a; 0) tgba; B) tg3a; 1) ctg3o.

63. IIpencraButh B BUE pousBeaeHus: cos 40° — sin 16°.
a) 2sin 17°cos 33°;

6) 2cos 17°sin 33°;

B) 2sin 17°sin 33°;

r) 2cos 17°cos 33°.

64. Pemute ypasHenue: 3 sin’ x—5sinx—2=0,

65. Pemmre ypaBHeHue -3sinx =1.

: 1
x=—1 “arc51n§+mc,x£2

a) ;
x=—1/"*"arcsin i+2 mK,KeZ

6) g ;
x=—1"arcsin i+2I|.'Jw: KeZ

B) 3 X

cx1 1
x=—1" arc51n§+m¢,xﬁz

r)
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66. Cpenu maHHBIX QYHKIIUNA BHIOEPUTE YETHBIC:
a) y =Cos(x-2)

0) y = cos(x+2)

B) Y = COSX+2

r)y = cos(x-1)-1

67. O6nactp 3HaYeHn GyHKIIUU y=5C0S(X-1)-2
a) [-5;5]

0) [-7;3]

8) [0;5]

r) [-2;0]

68. s nmoctpoenus rpaduka GyHKIun Y = C0S(X-3) ¢ rpadukoM Y = COSX OBLIH BBITOJHCHBI
npeoOpa3oBaHus:

a) Cnpur rpaduka Ha 3 paauaHa BIPaBo

0) CnBur rpaduka Ha 3 e/1. OTpe3Ka BBEpX

B) Cxartue rpaduka Baonb ocu Oy B 3 paza

r) Cummerpus rpaduka oTHocUTENbHO ocu OX

69. Haiinute nponsoauyro pynkmun f(x) = (5x — 1)3
a) 3(5x- 1)"2

0) 15(5x- 1)"2

B) 5(5x- 1)"2

r) 15(5x- 1)"3

70. IlpousBoanas ¢pynkuuu F(x) = cos(4x) paBHa:
a) -4sin(4x)

0) 4cos(- 4x)

B) 4xsin(4x)

r) 4xcos(- 4x)

71. IpousBoaHas QYHKIMH Y = X+ 2X° -6 paBHa:
a) 3x3+ 10x*+ 6

6) X3 + 10x2-6x

B) X2 + 3x*

r) 3x3 + 10x*-6

72. JlaiiTe onpeneneHre MoHATHIO nuddepeHImpoBanme.

73. Touka mBrxeTcs 1o 3akoHy S(t) = 2x° — 3x2 + 1. Haifaute ckopocTh TOYKH B MOMEHT
BpeMeHH to = 2C.

a) 12m/c

0) 4Mm/c

B) SM/c

r) 6m/C

74. HazoBute (opmyiy, paCKphIBAIOIIYI0 MEXaHUYECKHI CMBICI TPOU3BOIHOM.
a)y=f'(x)
0)k=1'(x)

75. Ilpu kakoMm yciioBuH (pyHKIIHS Bo3pacTaeT?
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a)f'(x)=0
0)f'(x)<0
B) f'(X) =T (X)
r) f'(x)>0

76. B 94€M COCTOUT T€OMETPUUYECKUIA CMBICI IIPOU3BOTHOM ?

a) 3nauenue GpyHkiuu f(X) B TOUKe X paBHO yrIIOBOMY KOG GHUIIMEHTY KacaTelbHOW K TpaduKy
¢byuknuu B Touke (X; f(X)).

0) 3nauenue npou3BoaHOI GyHkuuM f(X) B TOuke X paBHO yriaoBomy Koddduimenty
KacaTeabHOH K rpaduky ¢pynkuuu B Touke (X; f(X)).

B) 3HaueHue mpou3BoaHOoM pyHkimHK f(X) B TOUKE X paBHO KBapaTy yriioBOro KO3 QuireHTa
KacaTeabHOH K rpaduky ¢ynkuuu B Touke (X; f(X)).

77. Yemy paBeH yriioBoi KoadduuueHT kacatenbHo K rpaduky ¢pyukuuu f(X) = In X B Touke ¢
abcruccoit Xo = 1?7

78. Haiiute ypaBHeHue KacaTenbHoil k rpaduky ¢pyaxmuu f(X) = x3 - 2x? + 1 B Touke ¢
a0cuccon Xo = 2.

a)y=4x-7
0)y=1
B)y=4x+3

79. Ilpu KakuxX 3HAUCHHSIX X JAaHHAs (QYHKIUSA Bo3pacTaeT?

y=143Jx+5
BapuanTbl oTBETOB
a)x>5
6)x<5
B)x>1
r)x>0

80. ITpu kakux 3HaUeHUsIX X QyHKIMS qaHHAS QYHKIHS yObIBaeT?

2
yv=14+—
x

BapuaHnTbl 0TBETOB

e X<-3
° X>1
e X>0
° Xx<0

81. Haiinute Touky Mmunumyma ¢pyakuuu: y = X(3/2) - 3x + 1 na [1;3]

Xmin=1
Xmin =2
Xmin =3
Xmin=4

82. Haiinute Touku SKcTpyMyMa QyHKIUU: y = 9x2 - x3 Ha [-1;9]
Xmax =0, Xmin =6
Xmax =6, Xmin =0
Xmax = -6, Xmin =0
Xmax =0, Xmin = -6
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83. Ha pucynke uzo0paxkeH rpaduk npou3BoaHoi ¢pyHkiuu f(x), ornpeneneHHoNl Ha HHTEpBae
(—4; 8). Halimute Touky skcTpemyma ¢pyHkuu f(x) Ha oTpeske [—2; 6].
YA

84. Ha pucynke nzo0paxén rpaguk — npousBoaHoit pynkuuu f(x). Ha ocu abcuumce
OTMEYEHBI BOCEMb TOUeK: X1, X2, X3, ..., x8. CKOJIBKO U3 ITUX TOYEK JICKHUT Ha MPOMEKYTKAX
Bo3pactanus pynkuuu f(x)?

YA
r'.. o " II II. -.LI = .fl‘r[ r.}
I | R |
f1 1 1
I I
[1 1 I
[ I
[ I
XX X | : : | XX,
(} ,-'I ‘r.|. xi 'rn ] X
- §
A
LY \
-'II ™ 'l-‘f..-‘\ e - W,
3 .
y=x —T5x+

85. Haiinure Hanmenbliee 3Ha4eHHE QYHKIUHU Ha otpeske [0; 6].

—:0] .
86. Haiinure HanMenbInee 3Ha4eHue GyHKIMM Y — Tcosx— 13x+ 9J Ha OTpe3Ke 2

87. BcTaBUTh MPOIYIIEHHOE CII0BO:

.............. i naHHou ¢yHkimu f(X) Ha3pIBaIOT Takylo QyHKIMI0 F(X), mpon3BoaHas KOTOpoOit
paBHa f (Ha Bcelt obnacTu onpeaeneHus f)

a) UHTErpajoM

0) MIPOU3BOTHOM

B) IEpBOOOpa3HOMH

I') HET BEPHOT'O OTBETA

88. Jlna dynxiuu f(x)=4x3-3cosx+2 yKaxuTe oOIIMiA BUJ] TIEPBOOOPA3HBIX
89. Haiinute nepBooOpasnyto st pynkiun. F (x) =4x3 + cos x

a) F(x) =12x2 —sinx +c;

6) F(X) = 4x3 + sinx +c;

B) F(X) = x4 —sinx + ¢;

r) F(x) =x4 +sinx + c.

90. 3aBepiinTe MpeI0KEHNUE TaK, YTOOBI MOIYYHUIOCh HCTUHHOE BBICKA3bIBAHHUE!
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« Ilomanb KpUBOTUHEWHOM Tpamnelyy, OrpaHUuEeHHON CBepXy rpad)uKoM HETpepbIBHOM 1
HEOTpHUIIaTeNIbHOW Ha [a; b] pyHkumm y = f (X) 1 npsambiMu X = a, X = (a < b), y = 0, BIUucisieTcs
KaK:

a) cymma 3HadeHui pyakuun y = f (x) BToukax bua: S=1f(b)+f(a)

0) pa3HOCTh 3HaYEHMIA TIpon3BoAHON QyHKIMU y = f (X) B Toukax bua: S =1 (b)—f (a)
B) CyMMa 3Ha4eHui nepBoodpasnoii Gpyukuuu y = f (x) BToukax bua: S=F (b)-F (a)
T') pa3HOCTh 3HAaUYCHHIT IepBo0OpasHoii GpyHkImK y = f (x) B Toukax bu a: S=F (b) — F (a)

91. Yxaxure ¢pyHkuuto, 11t koropord F (x) = 4sin X - X sBIsIeTCS IepBOOOPA3HOI:
a)f(x)=4sinx -1

0) f (x) =4sinx — 2x

B) f(x)=4cosx -1

r) f(Xx) =4cosx — 2x

92. Yemy paBHa IUIONIA/1b KPUBOJIMHEWHOW TpaNelny, OrpaHHYeHHON NpsMbIMU X = 0, X = 2,
ocbto Ox u rpadukom ¢ynkiuu f(x) =x3 + 1?7

93. Ykaxure BepHoe yrBepxkaeHue. [Ipsmas CM:
B, M__C

Ay

a) mepecekaet riockoct AA1DI1
0) mapasuiensHa npsimoit BN

B) MapajuienbHa iockoctd AA1B1
T) mepecekaeT miockoctb ABAI

94. CxoNbKO JOMKHO OBITH OOMIMX TOYEK y MPSIMOM € TNIOCKOCTHIO, YTOOBI OHA Jiexalia B dTOH
IJIOCKOCTH?

A) omHa

b) nBe

B) Tpu

95. Yto siBnsieTCs MepeceYeHNeM IBYX MIIOCKOCTEH
A) npsamas

b) otpesok

B) Touka

96. Ha ckoyibKO MHOKECTB pa3OMUBaET MPOCTPAHCTBO JF00as MITOCKOCTh?
A) Ha TpH

b) Ha uethIpe

B) Ha n1Ba

97. CKOJIbKO IJIOCKOCTEH 3aJJa0T JIBE MEPECEKAIOIIUECS TIPSIMBbIE?
A) 1BE TIOCKOCTH

b) ogny nnockocTh

B) 6eckoHeYHO MHOTO TTIOCKOCTEH
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98. Kakue u3 nmepeqncieHHbIX GUTyp 3a0al0T €AMHCTBEHHYIO IIJIOCKOCTh B IPOCTPaHCTBE?
A) Tpu TOUKH

b) nBe ckpeuBaroniyecs npsmMole

B) nBe nmapasienbHbie IpsIMbIC

99. YtoOBbI 3a1aTh €AMHCTBEHHYIO INIOCKOCTh HEOOXOAUMO
A) nBE TOUKH

b) Tpu Touku

B) Tpu TOukH, He JeKaIKUe HA OJHOU MIPSMOI

100. Yepe3 kakue U3 MEPEUNCICHHBIX (PUTYPBI MOXKHO IMPOBECTH €UHCTBEHHYIO INIOCKOCTH?
A) Yepes Tpu TOUKU

b) Yepes npsimyro u He JeKaIIyl Ha HEH TOUKY

B) Uepes orpesok

101. JIBe mIOCKOCTH NEPECEKAIOTCSI. DTO 3HAUMT, YTO
A) OHU UMEIOT OJTHY OOIIYIO TOUKY.

b) onu umerot 06111yI0 IPSMYIO.

B) onu umerot oOuiuii myy.

102. [IBe npsiMble Ha3bIBAIOTCS CKPEITUBAIOIIUMICS, €CITH

A) OHU HE UMEIOT O0ILKX TOYEK U HE JIEKAT B OJJHOU MJIOCKOCTH.
b) onu HE UMEIOT OOIIMX TOYCK.

B) onu umeroT oaHy 0010 TOUKY.

103. /IBe npsiMble B IPOCTPAHCTBE HA3bIBAIOTCS MapalIeIbHBIMU, €CIIH

A) OHU HE UMEIOT OOIIHUX TOYEK.

b) oHM He UMEIOT OOIIMX TOYEK U JieXKaT B OJTHOM IIIOCKOCTH.

B) onu He uMer0T 00X TOYEK, U HE CYIIECTBYET MPOXOIAIIeH Yepe3 HUX MIO0CKOCTH.

104. IIpsimast ¥ TIUIOCKOCTh HE UMEIOT OOIIUX TOYEK. DTO 3HAYUT, YTO
A) OHU napaJuIeIbHBI.

b) onu nepecekarorcs.

B) onu ckpenuBatorcs

105. JIBe MI0CKOCTH TIEPECEKAIOTCSI. DTO 3HAUYHT, YTO
A) OHM UMEIOT OIHY OOIIYIO TOUKY.

b) onu umerot 001IyIO IPSMYTO.

B) onn umerot 001wt yu.

106. BriOpaTh BepHBIE YTBEPKACHUS.

1) /IBe MII0CKOCTH HA3BIBAIOTCS MApALUICTbHBIMU, €CJIM OHU HE UMEIOT HU OJHOU OOIIEeH TOUKH.
2) Ecnu fBe mI0CKOCTH TiepeceueHbl TPEThEH, TO JIMHUK UX MIEPECECUCHUS MapalieIbHbI.

3) OTpe3ku napayyIeTbHBIX TPSIMBIX, 3aKITIOUEHHBIC MEXIY MapaiIeTbHBIMU TIOCKOCTSIMH,
PaBHBI.

A)l1;2;3,B)1;2;,C)1;3;D)2; 3.
107. danbl aBe npsiMble 0AHOM mIIocKocTH. OHU nepecekarorcs. Taxxke nMeroTces 1Be

MIEPECEKAIOIIMECS MPSAMBIE B IPYTOil INIOCKOCTHU. JlaHHBIE Maphl MPSMBIX U3 PA3HBIX IIJIOCKOCTEN
napajulesbHbl Apyr apyry. Torna 3Tv niaockocTy. ..
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a) MEePIEHIUKYIISIPHBI;
0) coBMmaaoT;

B) IIEPECEKAIOTCS;

I') MapajuIeIbHBbI.

108. Cxonpko nuaroHasnel y napauiesenunesa:
a)4
0) 6
B) 2

109. Yto nexuT B OCHOBAHUM MapajuieienuIe1a:
a) Tpamenwust

0) TpeyronbHuk

B) [lapamnenorpamm

110. 13 kakuX reoMeTprUUECKUX (PUTYP COCTOUT TETPASIP:
a) Tpaneunii

0) TpeyroiabHIUKOB

B) [lapannenorpamMmmoB

111. BokoBble rpaHy MPsIMOYTOJIBHOTO NTApaJuIEIEIUIIE1a HE MOTYT ObITh HE
OpSAMOYTOJIbHUKAMU, TaK JIM 3TO:

a) Her

0) [la

B) OTyacTtu

112. [IpssmoyronbHbIN apaienenunesi, y KOTOporo Bce TpU U3MEPEHUS paBHbI, HA3bIBAETCA:
a) Kyoom

0) KBagpaTOM

B) poMOOM

113. Cropona AB npasuibHOr0 TpeyroapHuka ABC nexuT B uiockocTd. MoeT u npsmast
BC ObITh neprieHANKYISPHA K 3TOM MIIOCKOCTH:

a) MOXeT

0) B peIKHX CIydasx

B) HE MOXET

114. KBagpaT nuaroHanu npsiMOyroJibHOTO NapajuiesienuIeia paBeH CyMMeE TPEX €ro
WU3MEPEHHM, TaK JIN ITO:

a) 1a

0) HeT

B) OTYACTH

115. Ipsmas a nepneHIUKYISIpHA K TIIOCKOCTH, MpsiMasi b He MepreHANKYIsIpHa K TIIOCKOCTH.
MoryT i ipsiMbie a 1 b OBITH MapaIeTIbHBIMU:

a) 1a

0) B peIKHX CIydasx

B) HET

116. BepHo nu yTBepxkaeHue?

a) Konen otpeska, sBISIONIErOCcs NEPIEHIUKYISIPOM K IIIOCKOCTH, JIEXKAIIETO B HEH,
Ha3bIBACTCSI OCHOBAHUEM MEPIICHIUKYISPa;
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0) OTpe30K, COSTMHSIONINN OCHOBaHNE HAKIIOHHOW C JAHHOU TOYKOM, HE JIeXkalel B TUIOCKOCTH,
Ha3bIBACTCS MPOCKIIUEN HAKJIIOHHOM;

B) [Ipoeknueit neprnenauKysspa sBaseTCs TOUKa, a HAKIIOHHON — OTPE30K;

r) Ecniu 1Be HaKJIOHHBIE UMEIOT PaBHBIC MMPOEKIIMH, TO OHU CAMH PABHBI.

117. [TapanienbHbIMU HAa3bIBAIOT MIJIOCKOCTH,. ..
a) He UMeEIoLTHe OOIINX MPSMBIX;

0) y KOTOpBIX O7lHA OOIIIast TOUKa;

B) Y KOTOPBIX JBE OOIIUX TOYKHU;

I') HC UMCIOIITUE HU OJTHOM OOIIEeH TOUKH.

118. JIByrpaHHbIM yriiOM Ha3bIBAIOT..

a) [IpocTpancTBo ¢ 0011e# rpaHuIeld U JBYMS TOJYTUIOCKOCTSIMU

6) YacTs mpoCTpaHCTBA, OTPAHUYCHHYIO ABYMsI MOTYIUIOCKOCTSIMU C 001el TpaHuIlei
B) YacTb npocTpaHcTBa

119. Yron, 06pa3oBaHHBIN MEPIICHINKYISIPAMHU HA3bIBAIOT. .
a) [lepneHaUKyYISPHBIM ABYTPAHHOTO yTiia

6) O0uM yriom

B) JIMHEHHBIM yIJIOM JBYTpaHHOTO yria

r) OOLKM yTiIOM IBYTPaHHOTO yIJia

120. Kakoe yTBepkaeHue BepHoe?

1) Henb3s uepe3 TOUKY MPOCTPAHCTBA IPOBECTH TPH IJIOCKOCTH, KaXK/Ible JIBE U3 KOTOPBIX
B3aMMHO NEPIIEHIUKYIISPHBL.

2) He cymecTtByeT npsiMOH, NepeceKaroniell ABe JaHHbIe CKPEIMBAIOIINECs IPsSMbIE U
NEPHEHAUKYIISIPHON KaKI0M U3 HUX.

3) He MoxeT mi0ckocTh ObITh HE NEPHIEHIUKYIAPHOIN TaHHOH MJIOCKOCTH, €CIIH OHA MTPOXOAUT
yepes NpsAMYIo, NEPHeHIUKYIISIPHYIO JaHHON TIOCKOCTH.

121. Onpenenenue Npu3Msl

1) MHOrOrpaHHuK, COCTaBJICHHbIN U3 IBYX M-yTOJbHUKOB U I MapajuieIorpaMMOB.

2 ) MHOTOTpaHHUK, COCTAaBJICHHBIH U3 JIBYX PaBHBIX I-yrOJIBHUKOB, PACTIONI0KEHHBIX B
napaieNbHbIX MIOCKOCTAX, U I apajelorpaMMOB.

3) MHOTOrpaHHUK, COCTaBJICHHBIN U3 T-YTOJLHUKOB H I TTAPAJUIETIOrPaMMOB.
4)MHOrorpaHHHK, COCTaBJICHHBINA U3 ABYX PABHBIX M-YTOJIBHUKOB U I TAapaJljIeIOrPaMMOB.

122. BepuMHbI MHOTOTpaHHUKA 0003HAYAI0TCA:
l)a,B,C, ...

2)A,B,C, [ ...

3) aB, cx, ac, af ...

4) AB,CB, AJl, CX ...

123.K MHOrOrpaHHUKaM OTHOCSTCS:
DI Tapamnenenurmesn

2) ITpusma

3) Mupamua

4) Bce OTBETHI BEPHBI

124.MHOFOTpaHHI/IK, KOTOpLIﬁ COCTOUT U3 ABYX INNIOCKUX MHOTI'OYT'OJIBHUKOB, COBMCIICHHBIX

napauieIbHBIM MIEPEHOCOM, Ha3bIBACTCSI:
1) [Tupamunoit
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2) ITpusmoii
3) Hunmuuaapom
4) Tlapannenenurnenom

125.01pe30K, COEAUHSIONIMM 1BE€ BEPIINHBI IPU3MBbI, HE IIPUHAJUIEKAIINE OJHON rpaHu
Ha3bIBAETCS:

1) Anaronansto

2) Pebpom

3) I'panbto

4) Ocblo

126.Ecnu GokxoBbie pedpa MpU3Mbl IEPIEHAUKYISIPHBI OCHOBaHHIO, TO MpU3Ma SBIISETCS:
1) Haknonnoit

2) [IpaBuibHOM

3) Ipsimoit

4) Boimykion

127.Y npusmsl 60KkoBbBIE pedpa:
1) PaBHbI

2) CUMMETpUYHBI

3) mapajuieabHbl U PaBHBI

4) mapasuieNbHbI

128.Ecnu B OCHOBaHUHU MPU3MBI JISKUT MApauIeIorpaMM, TO OHA SBIISAETCS:
1) npaBUJIbHON NPU3MOK

2) mapasuienenune oM

3) mpaBUIBLHBIM MHOTOYTOJIBHUKOM

4) nupamuaoi

129.I'panu napanenenunea, He UMEIOLIMe OOIINX BEPIINH, Ha3bIBAIOTCS:
1) IIpoTuBonexammumu

2) IpOTHUBOMNOIOKHBIMU

3) CUMMETPUYHBIMU

4) paBHBIMU

130. Onpenenenue nupamuabl

a) MHoOrorpaHHuK, COCTaBJICHHbBIN U3 ABYX M-YTOJILHUKOB U M-TPEYTOJIbHUKOB.

6) MHOrorpaHHUK, COCTABJICHHBI W3 JBYX pAaBHBIX II-YyIOJIBHUKOB, pPAaclOJIOKEHHBIX B
HapajIeNIbHBIX MJIOCKOCTAX, U I MapajuIeIorpaMMOB.

B) MHOrOrpaHHUK, COCTaBIEHHBIN U3 OJTHOTO M-YIOJIbHUKA U MI-TPEYTOJIbHUKOB.

r) MHOrOrpaHHUK, COCTaBJICHHbIN U3 IBYX PAaBHBIX M-yrOJbHUKOB U M-TPEYrOJbHUKOB.

131. Yro npexacrasinser codoit 60koBasi rpaHb MUPaMHIbI?
a) [Tapannenorpamm

0) I[IpsaMoyTOIBHUK

B) TpeyronbHuk

132. I1nomanp mMosHON MOBEPXHOCTH MUPAMMIbI
a) 2S60k.+ SocH.

0) Sook.+ SocH.

B) SO0K.+ 2SocH.
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133. 13 kakux paBHOCTOPOHHMX (PUTYp COCTaBJICH TETpa’ip?

a. TPEyroJIbHUKOB

0 YEThIPEXYTOJbHUKOB
B. ISATHYTOJBHUKOB

r [IECTUYTOJIbHUKOB
hi} BOCBMHYTOJIbHUKOB

134. Kakoe W3 NEpEeUYHCICHHBIX TI'E€OMETPUYECKHX TEI HE SBJSIETCA  IPABHIBHBIM
MHOTOTPaHHUKOM?

. IPaBWJIBHBIN TETpadIp;

. IPaBUJIbHBIN T€KCAdIP;

. IpaBWJIbHAs [IPU3Ma;

. IPABUJIbHBINA JOAEKAIP;

. IPaBWJIBHBIN OKTa3p.

DN AW~

135. Hununap sto

a. Teno, orpaHUYeHHOE UIUHIPUUECKOM MOBEPXHOCTHIO

0. Teno, orpaHn4eHHOE IUIUHAPUIECKON MTOBEPXHOCTHIO U ABYMS KpyraMu ¢ TpaHUIlaMH
B. Teno nuIMHAPUYECKON MOBEPXHOCTU € ABYMS KPyTaMH U TpaHUIlaMU

136. HakinoHHBINH HATUHAP 3TO HMUJIAHID...

a. OcCHOBaHUSIMHU KOTOPOT'O SIBJISIFOTCS KPYTH

0. OcHOBaHMSIMM ~ KOTOPOrO  SBJIIIOTCS  KPYr'M, HO oOpasymoouye IWIMHApa He
HEepHEHINKYIIAPHBI K IJIOCKOCTSIM OCHOBaHUH

B. OcCHOBaHMSIMM ~ KOTOPOTO  SBJIIIOTCA  KpPYr'M, HO oOpa3ymooliue LHUIUHApAa He

NEPNCHAUKYJIAPHBI K INIOCKOCTAM paJinyCa NUJIIMHAPA

137. Kak Ha3bIBaeTCs MOBEPXHOCTb, COCTOALIAs U3 BCEX TOYEK NMPOCTPAHCTBA, PACHIOIOKEHHBIX
Ha JIaHHOM pPacCTOSIHUU OT JaHHOU TOYKH?

BapuanTs! oTBETOB

a. [Tap

0. Cdepa

B. OKpy>KHOCTb

138. Kak Ha3pIBaeTcs OTPE30K, COETUHSIONINI LIEHTP 1Iapa ¢ TOYKOM 11apoOBOI MOBEPXHOCTH?
Bapuants! 0oTBETOB

a. Panuyc chepst
0. Huametp chepsl
B. Pannyc okpyxHOCTH

139. Bpamennem kakoil reoMeTpuueckor (GUrypsl MOXKET ObIThH TIoJTydeHa cdepa?
Bapuantsl oTBeTOB

a. Hyra
0. OKpy>XHOCTb
B. [TonyokpyxHOCTB

140. OcHOBaHMEM IPSIMOYTOJIBHOTO MapajuIeIenuIleia CIIY>KUT KBaIpaT, THaroHaJlb KOTOPOTo
paBHa 6. Uepes nuaroHanb OCHOBAHMSI ¥ IPOTUBOJIEKAILYIO BEPILIMHY BEPXHETO OCHOBAHUS
TIPOBEJIeHa IIIOCKOCTh Mo yriaoM 45° k HmkHeMy ocHOBaHMIO. HaiiuTe 0656EM
IPSIMOYTOJIBHOTO TIapajuIeIeuIe .

a) 108; 0) 216; B) 27, T1)54; n) 81
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141.boKkOBBIMY TpaHAMU NPSIMOI NPU3MBI SBIISIFOTCS:
a) [IpssmoyroasHUKH

0) [IpssmoyronbHbIE Tpanenuu

B) TpeyroibHUKH

142. YV npsAMOyroJibHOTO napasuiesienuiena
a) Bce rpanu npsMoyroJibHUKH

0) bokoBbIe rpaHu IPSIMOYTOJILHUKH

B) OCHOBaHUS IPSIMOYTOJIbHUKHU

143. B ocHOBaHMHU IIPSIMON ITPU3MBI TPEYTOJIBHUK CO CTOPOHAMHU 2¢M, 4cM U 8cM, BbICOTa
npusMbl 10cM. BokoBasi mOBEpXHOCTh 3TOM MPU3MBI paBHA

a) 140cm?

6) 70cm?

B) 24cM?

144. B ocHoBaHMHU napajuienenunesa poMo ¢ quaroHansiMu 6 u 4cm. bokoBast TOBEpXHOCTb
napasnnenenunena 100cm?. IlonHas MOBEPXHOCTH MApaLIENeNHIea paBHa

a) 112cm?

6) 124cm?

B) 110cM?

145. ¥V napamnenorpamMmma ctopoHa paBHa 10cM 1 BbICOTa, OIyILLIEHHAs Ha 3Ty CTOPOHY paBHa
8cm. [Tnomans napaiiesorpaMMa paBHa

a) 18cm?

6) 40cm?

B) 80cMm?

146. Beruncnute 60KOBYIO TOBEPXHOCTH IMJIMH/IpPA pajgnyca 3¢M U ¢ 00pa3yromiei ScuM.
a) 151 cm?
6) 30m cm?
B) 481 cM?

147. MHOTrOrpaHHHUK, KOTOPBIH COCTOUT U3 IJIOCKOTO MHOTOYTOJIbHUKA, TOUKU U OTPE3KOB
COEIMHSIOIINX UX, HA3bIBACTCSA:

[Tapamnenenunes

Konyc

[Tupamuna

[Ipusma

JE o

148. MHoOTrOTpaHHUK, KOTOPBIH COCTOUT U3 JIBYX IJIOCKAX MHOTOYTOJIbHUKOB, COBMEIIICHHBIX
[apajujleJIbHbIM IIEPEHOCOM, HA3bIBACTCS:

Humaap

[Tupamuna

[Ipusma

[Tapamnenenunen

JF o

149. Cepoii ¢ nenTpom B Touke O U paguycoM I Ha3bIBAIOT. ..

a. MHOX€eCTBO TOYEK, pPACCTOSTHHE OT KOTOPBIX 70 TOukH O paBHO I
§) MHO0XECTBO TOUYEK

B. Toukamu

r [Tapom
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. Cdepoii

150. Pagrycom ceps (paguycom 1mmapa) Ha3bIBalOT OTPE3OK....

a. Coenunsronuii 100yi0 TOUKY cepbl ¢ IEHTPOM cepbl
0. Coenunsromuii TF00YI0 TOUKY cephl ¢ IEHTPOM paauyca
B. HE coenunstonuii 1100y TOUKY chepsl ¢ IEHTPOM chepbl

60-6asnbHas lllkana oneHnBaHus ¥ KPUTEPUU OLEHKH JUCHUTIHHBI

Pexomenayemoe
- MaKCHUMAaJIbHOe
aJLIbI 10
Iloxka3aTenu M KPUTEPUH OLEHKH KOJINYeCTBO 62/1/10B
foKasaTe/iiM | hodecconaIbHOTO
111119 &

Kauecmeo svinonnenus 3adauu 4
Omeem na ymouHsoujue 60npocsl )
I'omognocms K Ouckyccuu 5
Dopmynuposanue 8616004 0 8bINOIHEHUU 3A0AYU 4
Buvibop eéeprozo nooxooa xk pewenuio 3a0anus 4
Oyenka npasunbHOCMU X004 peueHus 3a0aHUs 4
Kauecmeo svinonnenus 3a0anus 5)
Omeem Ha ymouHsouue 60npocsl 4
Yposenwv 3naxomemea c numepamypoiu 4
VYpoesens packpvimus npuiuHHO-C1e0CmMEeHHbIX C8s3ell 4
Vposens packpvimus mesrcoucyuniuHapHulx cessel 4
Kauecmeo omeema (e2o obwasn komnosuyus, 4
JI02UHHOCMb, YOeHCOeHHOCb, 00WaAs SPYOuULUsL)
Omeemul Ha 6Onpocyvl: NOIHOMA, 5
apeyMeHmupo8aHHOCmMb, YOEHCOeHHOCHb, YMEHUe
enosvie u 6onesvie kauecmea OOKIAOUUKA: 4
omeemcmeeHHoe OmHouleHue K pabome, cmpemieHue K

Hroro 6a10B: 60

IIIkaabl OLIEHKH YCIeIHOCTH

% OT Max HAOPAHHBIX 00yYAIOIIUMCS

OannoB
60 - 6aysIbHAsT HIKAJIA

. 5-Tu 6anuIbHAs MIKaIa
min max
54 60 «5» (oTIM4HO)
45 53 «4» (xoporo)
36 44 «3» (yI1OBIETBOPHUTEILHO)

0 35 «2» (HEYIOBIICTBOPUTEIHHO)
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OneHka «OTJIMYHO» - OOyUalOIMMHCs TIYOOKO M MPOYHO YCBOWJI BECh NMPOTPaMMHBIN
MaTepuai, UCUepIbIBalolle, MOCIe0BaTENbHO, IPAMOTHO U JIOTUYECKH CTPOWHO €ro M3Jaraer,
HE 3aTPYAHSIETCSA ¢ OTBETOM IIPHU BUJIOM3MEHEHUH 33/1aHUs, CBOOOIHO CIPABIISAETCS C 3a7a4aMu U
MPAKTUYECKUMH  33JlaHUSIMU, T[PaBUWJIBHO OOOCHOBBIBAET MPHUHSATHIE PEIICHUS, yMEeT
CaMOCTOATENIbHO 00001IaTh M U3JIaraTh MaTepua, He JOIycKas OIIHOOK.

OuneHka «xopouo» - 00y4armuics TBEPIO 3HACT NMPOTrPaMMHBIN MaTepua, 'paMOTHO
U 10 CYUIECTBY U3JIAraeT €ro, He JOIYCKAEeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE HA BOIPOC,
MOKET TPaBUIBLHO MPUMEHITh TEOPETUUYECKHE IMOJIOKEHHUS W BiaJleeT HEOOXOAUMbBIMU
YMEHUSIMU U HaBBIKAMU MIPU BBIMOJHEHUU MTPAKTUYECKUX 3a/IaHUM.

OuneHka «ya0BJIEeTBOPUTENbHO» - O0yJaIOUINIiCsl YCBOWI TOJILKO OCHOBHOM Marepuai,
HO HE 3HAeT OTACJIbHBIX JeTajeil, OOMYyCKAaeT HETOYHOCTH, HEJOCTATOYHO IpaBUIIbHbBIE
GbopMyIUPOBKH, HapyLIAeT IOCJIEIOBATEILHOCTh B H3JIOKEHUU MPOrPaMMHOrO MaTepuaia H
UCIBITHIBAET 3aTPYIHEHUS B BBINOJIHEHUM [TPAKTUUYECKUX 3aJaHUH.

OneHka «Hey/AOBJIETBOPUTEJIbHO» - OOy4alOUIWiicsi HE 3HAeT 3HAYUTEIbHOM 4YacTu
IIPOrPaMMHOI0 MaTepHalia, JOIYCKAaeT CYIIECTBEHHbIE OMIMOKH, C OOJBIIMMU 3aTpyJHEHUSIMU
BBITIOJTHSET MPAKTUYECKHUE 3a/1aHus, 3a]a4H.
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