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PaGouas nporpamma ofmeoGpasoBarensnoro yuebHoro mpeamera ITVIL.O1  Maremaruka
paspabotadu 8 cOOTBETCTBHH ¢ DelepalbHBIM IOCYIAPCTBEHHBIM 00pa30BaTENbHbIM CTAHAAPTOM
COO, yrsepxnennbM [Mpukasom MunucTepeTBa 00pasoBaHus u Hayku Poccuiickoii denepamuu ot
17.05.2012 Ne 413 ¢ H3MEHEHHIMH H JONONHEHHsIMH, @eepaTbHEIM TOCYIAPCTBEHHBIM
00pa3soBaTe/bHBIM  CTAHAAPTOM CpPeHero NpO(ecCHOHANLHOro 00pasoBaHMsl, YTBEPKICHHBIM
npukasom MuHncrepersa npocsemenns Poccuiickoit Penepamun ot 2 nekabps 2020 r. N 691 mo
cretuaneHocTH 26.02.03 Cynososkienne, mpuMepHOi 00meoOpa3oBaTebHOM  IpOrpaMMoil s
npodeccHOHaNMBHBIX  00pa3oBaTeNBHBIX  OpraHusandii W IlonoxkeHHeM 06  OCHOBHOM
oGpasoBarebHOl MPOrpaMMe — MPOrpaMMe MOATOTOBKH CIENHATUCTOB cpenHero 3pena (ITpakas Neo
1034 or 31.08.2021r.), ¢ yu&rom Crparernn passutus Bocnutanus B Poccuiickoit Peneparin Ha
nepuon go 2025 rona.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBHIEOBPA3OBATEJIbHOI'O YYEBHOI'O TIPEJIMETA
«ITYIl. 01 MATEMATHUKA»

1.1. Mecto yuyeOHOro mpeamMera B CTPYKType OCHOBHOH npodeccnoHaJIbHOI
o0pa3oBaTe/IbHOM MPOrPamMMbI

Oo6meo0pa3oBatenbHbIil yueOHbld npeamer «I[1YI1.01 MaremaTtuka» siBisieTcs: 00s13aTeIbHON
4acThI0 00I1Ie00pa3oBaTENBLHOTO IMKIa oOpa3zoBarenbHOM mporpammbl CIIO B COOTBETCTBHM C
®I'OC CIIO no cnenuansHocTH 26.02.03 CynoBoxaeHue.

1.2. llesqin 1 nu1aHUpYeMble Pe3yJIbTAThl OCBOCHHA Y4eOHOI0 nmpeaMera:
1.2.1. llestn m 3agaum y4eOHOr0 mpeaMeTa

Copmep:xanme mporpaMMmbl — o0ImeoOpa3zoBaTenibHOro  yuebnoro mpeamera «IIVIL.OI
MaremaTuka» HampaBiI€HO Ha JOCTH)KEHHE pe3yJbTaTOB €€ MH3Y4YeHHS B COOTBETCTBUHM C
tpeboBanusimu GI'OC COO c¢ yuyerom mnpodeccruonanbhoit HampaieHHoctd PI'OC CIIO u Ha
NOCTHO)KEHHE IIeJIEd U 3a1aY.

— obecrieueHue C(HOPMUPOBAHHOCTH MPEJCTABICHUNA O COLHUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOpaxX CTAHOBICHHS MaTEMAaTUKU;

— obecrneyeHue c(HOpMUPOBAHHOCTH JIOTUYECKOT0, AJITOPUTMUYECKOTO U MATEMAaTUYECKOTO
MBIIIICHUS;

— obecrnieueHue cOPMUPOBAHHOCTH YMEHUI MPUMEHSTD MOJIy4YCHHbIC 3HAHHSI TIPU PELICHUU
pa3IuYHbIX 3a/1ay;

— obecrieyeHue  c(HOPMUPOBAHHOCTH  IPEJICTABIEHHMM O MaTeMaTUKe Kak  4YacTH
00111€4eNI0BEUECKON KYIbTYpPbI, YHUBEPCAIBHOM S3bIKE€ HAayKH, MIO3BOJISIONIEM ONMUCHIBATH U U3y4aTh
peaJIbHBIE MPOLIECCHI U SIBJICHUS.

1.2.2. IInanupyemblie pe3yabTaTbl OCBOCHHSI 0011€00pPa30BATEIbHOI0 yY4e0HOr0 mpeaMera B
coorBercTBMU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue yueOHbIi npeamer umeet npu popmupoBanuu U pazsutun OK u ITK



Koa n
HAUMEHOBaHMHE
(popmupyembIx
KOMIIeTeHIUi

IInanupyemsble pe3yJbTaThl 00y4YeHHs

Oo0mue

IIpenmeTHbIE

OK 01. Beibupats
CHOCOOBI pelIeHHUs
3ama4
npodeccuoHaIbHO
U IeATEeNbHOCTHU
MMPUMCHHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpPYIY,
MacTepCTBa, TPYIOII00UE;
-  TOTOBHOCTh K  aKTUBHOM  JCATEIBLHOCTH
TEXHOJIOTUYECKOW M COLMAIIBHOW HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, TUIAHUPOBATH |
CaMOCTOSITEITLHO BBITIOJIHATH TAKYIO IEATEIHHOCTS;

- WHTEpEC K pa3IUYHBIM chepam
npoeCcCUOHATLHON IEATEIIEHOCTH.
OBnaneHue YHUBEPCaTbHBIMHU
[M03HABATEIbHLIMU JICHCTBUSIMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

OCO3HAaHUC ILCHHOCTH

y4eOHBIMU

- CaMOCTOSITEIILHO ¢bopmynupoBaTh u
aKTyalu3upoBaTh MpobiieMy, paccMaTpuBarh e€
BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIICCTBEHHBIM TPU3HAK WIIH
OCHOBaHUS Il CpaBHEHUS, KIACCUPUKANUUA W
0000IIICHHS;

- OmpenensaTh IeNU  JeSATEIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,
- BBISBJISATH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHUBATH
COOTBETCTBHE pE3YJIBTATOB IICNISIM, OIICHUBATH
PUCKHU TIOCTIEACTBHIA NeSTENLHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBIILICHUES TIPH PEIICHHH
KM3HEHHBIX Mpo0IeM

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

3a/1aBaTh

- BJAIETh METOJAaMH [[0KAa3aTeJIbCTB, AJITOPHUTMAMH pEIICHUS 3a/ad;
yMeHne (GOpMyIHUpPOBATh  ONPEACNEHUs, aKCUOMBI H  TEOPEMBI,
NPUMEHSTh WX, TPOBOJHWTH JIOKAa3aTeIbHBIE pACCYXICHUS B XOJE
pelieHus 3a/1a4;

- yMeTh ONEPUPOBATh IMOHITHUAMHU: CTENECHb YHCIA, JIOTapudm dYucia;
YMEHHE BBIONHITh BBIUMCICHHE 3HAYCHHA U  TpeoOpazoBaHUs
BBIPOKECHHUI CO CTENEHSMH U JorapudpmMamu, mpeoOpa3oBaHus APOOHO-
paIMOHATLHBIX BRIPAXKCHUN;

- YyMEThb ONEpPUPOBATH IMOHITUSMHU: PAIMOHANBHBIC, UPPAIMOHATILHBIC,
MOKa3aTeNbHbIC, CTEICHHBIC, JOrapu(MUUECKUE, TPUTOHOMETPUUICCKUE
YpaBHEHHSI ¥ HEPABEHCTBA, NX CHCTEMBI;

- YyMEThb ONEpPUPOBATh MOHATUSIMH: (DYHKIUS, HETPEphIBHAS (YHKIIHS,
NpOM3BOJHAS, TMEpPBOOOpa3Has, ONPENSNEHHBIA HMHTErpall; yMETh
HAaXOJUTh  MPOU3BOJHBIC  JJIEMEHTAPHBIX  (QYHKIHH,  HUCIOIB3YS
CTIpaBOYHBIC MaTEPHAJIBI; UCCIIEAOBATh B MPOCTEHINNX CITydasx QyHKIIUU
HA MOHOTOHHOCTh, HAaXOAWTh HAMOONBIINE W HAUMEHBIINE 3HAYCHUS
(GYHKIUH; CTPOUTH TpaUKHU MHOTOWICHOB C MCIOJIh30BAHUEM arapara
MaTEeMAaTHYECKOTO aHalln3a; MPUMEHSITh MPOU3BOIHYIO TPU PEUICHUN
3aJjady Ha JIBIDKCHHE; pelaTh MpPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4M Ha
HauOOJIbIINE U HANMEHBIIINE 3HAUCHUSI, HA HAXOXKICHHUE MyTH, CKOPOCTH
U YCKOPECHHS,

- yMeTh ONEpPUPOBATH MOHATHSAMH:  palMOHANbHAS  (QYHKIIHS,
nokazaTenbHas (QYHKIMA, CTeneHHas GyHKOHs, JorapudMuueckas
(GyHKLUS, TPUTOHOMETpUUECKUE PYHKINHU, 0OpaTHbIe (YHKIINH;

YMEHHUE CTPOUTH TpauKu U3yYeHHBIX (DYHKIIHH, UCTIOIB30BaTh TpapuKu
P W3YYEHUH TPOLIECCOB M 3aBHCUMOCTEH, NMpH pEHIeHUH 3a7ad u3
JIpYruX Y4eOHBIX MPEIMETOB W 3ajad W3 PeajbHOM >KU3HU; BBIPAXKaTh




- BJIaJICTh HaBBIKAMHU YYE€OHO-HCCIIEIOBATENBCKON 1
HpOGKTHOﬁ ACATCIIbBHOCTH, HABbIKaMH PAa3pCHICHUA
npo0iem;

- BBUBJIATH IMPUYUHHO-CICACTBCHHBIC CBA3HU U
aKTyaJIM3MpOBATh 3a/lady, BBIIBHTaTh THUIIOTE3Y €€
peuicHus, HaXoaUuThb APTYMCHTEL JJISL
J0Ka3aTelNbCTBA CBOUX YTBEPIKICHHM, 3aaBaTh
[apaMeTphbl U KPUTEPUU PELICHNUS;

- aHAIM3WPOBATH IMOJYYCHHBIC B XOJIe PEHICHUS
3aaa4yu pe3yJibTaTbl, KPUTHYCCKU OLUCHHUBATL HUX
JIOCTOBEPHOCTh, TPOTHO3MPOBATh H3MEHCHUE B
HOBBIX YCJIOBUAX;

-- YMETh MEPEHOCUTH 3HAHHS B TIO3HABATEIHHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIIHbHOCTH;

- YMETb UHTETPUPOBATH 3HAHWSA U3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

- BbIABUT'aThb HOBBIC nacu, HpeI[JIaFaTB
OPUTHHAJILHBIC TTOJIXOJIBI U PEIICHUS;

148 CHOCOGHOCTB nux HNCITIOJIb30BAHUA B

MO3HABATEJILHON M COIMATILHON MPAKTUKE

dbopMynaMu 3aBUCUMOCTH MEXIY BEIHMUNHAMU;

- YMCThb pPCIIaThb TCKCTOBBIC 3aJa4Md PA3HBIX THIIOB (B TOM 4YHCIIE Ha
MPOLEHTHI, AOJH U YacTH, Ha ABMXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 3a/1a4M U3 00JIaCTH YIPAaBICHHS JINYHBIMH M CEMEHHBIMU
¢buHaHCaMM); COCTaBIISATh BBIPAXEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTCMBI IO YCJIIOBUIO 3aJaud, HUCCICAOBATL IMOJTYYCHHOC PCIICHUC U
OLICHUBATH MPaBAOINOI00HOCTh PE3YIIbTAaTOB;

- YMETh ONEpPHUPOBATH MOHATUAMHU: CpeaHee apudmMeTnueckoe, MeauaHa,
HauOosblllee W  HaWMEHbIee 3HAUYeHHs, pa3Mmax, JUclepcus,
CTaH/JapTHOE OTKIOHEHHWE YHCIOBOrO Habopa; yMeHHE W3BIEKATh,
MHTEPIPETUPOBaTh MH(GOpPMAIUIO, TMPEACTABIECHHYI0O B Tabnuiax, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOWCTBA peajbHBIX MPOIIECCOB
U SBIIGHUH; TPEACTaBIATh, HH(OPMALMIO C TMOMOLIBI0 TalOIUI |
AuarpaMm,; HCCICAO0BATbL CTATUCTHYCCKUC JAHHBIC, B TOM YHUCIC C
IpUMEHEHHEM TpapHUUECKUX METOI0B U SJIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATh MOHATHSAMHU: CIy4alHBIA OMNBIT M Cly4alHOE
COOBITHE, BEpPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOATHOCTh C HCMOJb30BaHUEM TpadUyecKUX METOAOB; MPUMEHSATh
(GOpMyNBl CIOXKEHUST M YMHOXCHHMS BEPOSTHOCTEH, KOMOHMHATOpHBIE
dakTtel U GopMyNbl MpPU PEHICHUH 3a]ad; OICHUBATh BEPOSITHOCTH
PCATBbHBIX CO6I>ITHI>'I; 3HAKOMCTBO CO CJIy‘-I&fIHBIMPI BCJIMYMHAMU, YMCHHC
MPUBOJIUTH MPUMEPHI MPOSIBICHUSI 3aKOHA OOJIBIIINX YUCEN B IPUPOIHBIX
n OGH.IGCTB@HHBIX SBJICHUAX,

- yYMeThb ONepUpoBaTh MOHATUSMHU: TOUKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO,  JABYIPaHHBIM  Yroj, CKPEIIMBAIOIIHUECS  IpsMBIE,
NapajuleIbHOCTh U MEPNEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, Yroj
MEXAY HPSAMBIMHU, YIrOJI MEXKIY NPSAMOM M INIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MMpAMBIMH, PACCTOAHUC MCIKAY IJIOCKOCTAMU, YMCHUC UCIIOJIB30BaTh IIPU
pelIeHny 3aja4y u3ydeHHble (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUPA;

- yMeThb ONEpUpOBaTh TOHATUSMHU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHMKa, KyO, mapajiesienune], npu3Ma, napamuaa, Gurypa u




HOBEPXHOCTb BPALEHUS, LIMINHAP, KOHYC, 1ap, cdepa, ceueHust pUrypsl
BpallleHHs, IUIOCKOCTh, Kacaromiascs cdepbl, UWIMHIpPA, KOHYcCa,
IUIOINAAb IIOBEPXHOCTM MUPAMUABI, NPU3MBI, KOHYyCa, LWIMHJIpPA,
wiomanb cpepbl, 00beM KyOa, MPSIMOYTOJBHOTO Iapajulelenumnesa,
NUpaMUbl, NMPU3MBIL, LWIMHApPA, KOHYCa, IIapa; yMEHHE H300pakaTh
MHOTOTPAaHHUKH M TIOBEPXHOCTH BpAILICHMS, UX CEUCHHUS OT DPYKH, C
MOMOILBIO YEPTEXKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX CPEJCTB; YMEHUE
pacro3HaBaTh CHMMETPHUIO B IIPOCTPAHCTBE, yMEHHE pacro3HaBaTh
IPaBUJIbHBIE MHOTOTPAHHUKHY;

- yMeTh ONEpUpOBaTH MOHATUAMHU: JBWKCHHE B TPOCTPAHCTBE,
noJo0Hble (UIYpbl B TMPOCTPAHCTBE; HCIOJIb30BATH OTHOIIEHUE
IUIOINAAeH MOBEPXHOCTEH M 00BEMOB MONOOHBIX (PUTYp NMPH pEIICHUU
3ajay;

- YMETb BBIYHMCIIATh T€OMETPUUYECKHE BETUUMHBI (JUIMHA, YTOJ, IJIO0IIA/b,
0o0beM, IUIONa[b MOBEPXHOCTH), MCIONB3Ys H3yueHHbIE (OpMyNBI U
METO/BbI;

- YMETh ONEPUPOBATH MOHATUSAMH: MPSIMOYTOJIbHASA CHCTEMa KOOPAMHAT,
KOOpAMHAThl TOYKH, BEKTOp, KOOPAMHATBI BEKTOpa, CKaJIAPHOE
NPOM3BEACHUE, Yol  MEXIy  BEKTOpaMH, CyMMa  BEKTODOB,
NPOM3BEACHUE BEKTOpa Ha YUCIIO; HAXOAWUTh C TMOMOIIBI0 HM3Y4YEHHBIX
GopMyT KOOpIMHATHI CEpEAMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOUYKaMU;

-yMeTb BbIOWPATh MOIXOASIINI H3yYSHHBIH METO/I IJIsl peIIeHUs 3a71auH,
pacro3HaBaTb MareMaTH4yeckue (AaKTbl U MaTeMaTHYeCKUE MOJEIH B
OPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX, B MCKYCCTBE, YMEHHUE
MPUBOJIUTh MPUMEPHl MATEMATHYECKUX OTKPBITUM POCCHMCKOW U
MHUPOBOM MaTeMaTU4eCKON HAyKH,

- YMETb OIEpPUPOBaTh IMOHATUSAMHU: OINpPEAEICHUE, aKCHOMa, TeopeMma,
CIIEZICTBHE, CBOWMCTBO, TIPU3HAK, [0Ka3aTeJIbCTBO, PAaBHOCHUJIbHBIE
(bOpMyYITUPOBKY; yMeHHUe dbopmyIupoBaTh oOpaTHOE "
IPOTHBONOJIOXKHOE  YTBEpXKICHHE, OPUBOAUTH  TNPUMEPHl U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTEeMaTUYeCKOM HHIYKLUY;
NPOBOIUTH JOKa3aTeJbHBIE PACCY)KICHHMS IpH pEIICHHH 3ajad,




OLICHUBATh JIOTUYECKYIO NMPABUIBHOCTh PACCYKICHUMH;

- yMeTh OMNEPUPOBATh MOHITHSIMH: MHOXECTBO, IOJMHOKECTBO,
orepanuu Haj MHO>KECTBaMU; yMeHHE UCIIOJIb30BATh
TEOPETUKOMHOKECTBEHHBI ~ ammapar Ui ONUCaHUS  peallbHBIX
MPOLIECCOB U SIBJICHUU MpHU pEHIeHHU 3ajad, B TOM YHCIE U3 IPYTUX
y4eOHBIX IPEMETOB;

- YMETh ONEpUpOBATh MOHATUAMU: Trpad, CBA3HBIN rpad, IepeBo, LUK,
rpad Ha MIOCKOCTH; YMEHUE 3a]]aBaTh U OMUCHIBATH Tpadbl pa3InIHBIMU
croco0aMu; UCTIOIB30BaTh rpadbl MpU PEIICHUH 33714,

- YMETh CBOOOJHO OMEPUPOBATH MOHATHSAMH: COUYETaHUE, TIEPECTAaHOBKA,
YUCJIO COYETAaHWW, YHCIO TEepPecTaHOBOK; OwWHOM HpIOTOHA; ymeHHe
MPUMEHSTh KOMOUHATOPHBIE (PAKThI U PACCYKIICHUS IS PEIICHUS 33/1aY;
-yMETh OIEpPUPOBATH MOHATHSAMH: HATypallbHOE YHCIO, LIEJI0€ YHCIIO,
OCTaTOK MO MOJIYJI0, PAllMOHAIBHOE YHCIIO, UPPAIMOHAIBLHOE YHUCIIO,
MHOKECTBA HATypPaIbHBIX, IETBIX, PAlMOHAIBHBIX, JACHCTBUTEIHHBIX
yHcell; yYMEHHE MHCIOIb30BaTh MPU3HAKH JEIMMOCTH, HAMMEHbIIUN
o0l genuTeNnh W HauMEHbIee ollee KpaTHoe, anroput™ EBkimma
IpU pElIeHUH 3a/ay; 3HAKOMCTBO C pPa3jIMYHbIMH MO3UIIMOHHBIMHU
CUCTEMaMH CUUCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHSIMH: CTEHEHb C LEJIbIM
MOKa3areieM, KOPeHb HATypalbHOW CTEIeHH, CTETICHb C PAllMOHAIBHBIM
MoKa3zareieM, CTelNeHb C  JCWCTBUTENbHBIM  (BELIECTBEHHbBIM)
nmokasarenem, JiorapudM 4YHClia, CHHYC, KOCHHYC M TaHIEHC
MIPOU3BOJIBLHOTO YUCIIA;

- YMEThb OINEpPUPOBaTh TMOHITHSIMH: TOXAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHCTEMa YypaBHEHUH U
HEPAaBEHCTB, PaBHOCHIHLHOCTh YpPaBHEHHI, HEPAaBEHCTB U CHUCTEM,
palMoHaNbHbIe,  HppalMOHAlbHbIE,  IIOKa3aTejbHble,  CTEMEHHBIE,
norapuMuUecKre, TPUTOHOMETPUYECKUE YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMbl; YMEHHME pellaTb YPaBHEHMs, HEPABEHCTBA M CHCTEMBI C
MOMOIIBIO PA3TUYHBIX TPUEMOB; pEIIaTh ypaBHEHUS, HEPABCHCTBA M
CUCTEMBl C I[apaMeTpoM; MPHUMEHSTh YypaBHEHHUS, HEPaBEHCTBA, HUX
CUCTEMBI JUISl PEIIeHUs] MaTeMaTUYECKUX 3a1ad M 3a/1ad U3 Pa3InuHBbIX




obJyacTeil HAyKU U peaIbHOU JKU3HH;

-yMeTb CBOOOIHO ONEpUpPOBATh MOHATHIMU: IpaduK GyHKIMH, OOpaTHAs
byHKIMS, KoMTo3ulusl GYHKIHUMA, JUHEWHAs (YHKIWS, KBaIpaTHYHAsS
byHKLUS, cTernieHHass  (QyHKOMA  C  IIeJIBIM  [IOKa3aTeleM,
TPUTOHOMETpHUYECKHEe  (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢yHkuMu, TOKa3aTenabHas U JorapudmMuueckas (QYHKIUH; yMEHHE
cTpouth Tpadukud (GYHKIHN, BBIMOTHATH MPeoOpa3oBaHUsA TpadUKOB
(GyHKUMH; yMEHUE HCHOIb30BaTh TIpadukd (QYHKIMH A8 U3ydeHHS
NPOIIECCOB M 3aBHCHMOCTEH TPU PEUICHUHU 3a7ad M3 JAPYrHX y4eOHBIX
NPEIMETOB U U3 pealibHOW KU3HU; BBIpaKaTh (popMylaMH 3aBUCUMOCTH
MEXIy BEIMYMHAMHU; YMEHHE CBOOOJHO OIEpUPOBATh MOHITHSIMU:
YeTHOCTh  (DYHKIMH, TNEPHUOAMYHOCTh (YHKLIHH, OTPAHUYEHHOCTH
(GYHKIIMA, MOHOTOHHOCTD (PYHKITUH, SKCTpEMyM (DYHKIIHH, HAHOOJIbIIIEe
U HaMEHblIIee 3HaueHUs! (PYHKIIMHM HAa TPOMEXYTKE; YMEHHUE NPOBOINUTH
uccienoBanue (yHKLIMU; YMEHHE HCIIOJIb30BaTh CBOMCTBA M TpaduKu
GyHKIMA I pellieHusT ypaBHEHWH, HEPaBEHCTB H  3aJad  C
napameTpamu; HM300paxaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXECTBA
pellIeHNI ypaBHEHUM, HEPABEHCTB U UX CHUCTEM;

- yMeTb CBOOOJHO OIEPUPOBaTH MOHATHAMH: TOCIEAOBATEIHLHOCTD,
apudMeTHIeCcKas nporpeccus, reoMeTpuIecKast IPOTpeCCHs,
OeCKOHEUHO yObIBaroIas TeOMETpHuYecKass Mporpeccus; yMEHHue
3a71aBaTh MOCIIEIOBATEIHBHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX
dopmy;

- yMeTh ONEpPUPOBATh TMOHATHAMHU: HEMPEPHIBHOCTh  (PYHKIIUH,
acUMIITOTHI rpaduka GyHKINH, IepBast U BTOpast MPOU3BOAHAs (PYHKIINH,
TEOMETPUUYECKHN W (PU3NUECKHI CMBICT MPOU3BOJIHON, TEPBOOOpa3Has,
OTIpEeNICICHHBId WHTErpaj; yMEHHE HaxOJUTh AaCUMITOTHl Tpaduka
(GYHKINU; YMEHHE BBIYUCISATH IMPOU3BOAHBIC CYMMBI, TPOHM3BEICHUS,
YaCTHOTO ¥ KOMIO3MLIUHU (QYHKIMN, HAXOIUTh YPaBHEHUE KacaTeIbHOH K
rpaduky (QYHKIUH; YMEHHE HCIOJIb30BaTh IPOU3BOAHYIO IS
uccrenoBaHus (DYHKIUH, I HAXOXKIACHUS HAWIy4Ilero peHieHus B
NPUKIAJHBIX, B TOM YHUCIIE COIUATLHO-I)KOHOMHUYECKUX U (DU3NICCKUX
3aadax, IS ONpeaesieHHs] CKOPOCTH M YCKOPEHHSI; HaXOAUTh TUIOIIAAN
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u o0bemMbl (uUryp ¢ TMOMOLIBIO HHTErpana; MNPUBOAUTH IMPUMEPHI
MaTeMaTHYECKOTr0 MOJAEIUPOBAHUA C IMOMOIIBI0 U epeHInaTbHBIX
ypaBHEHUM;

- YMETb ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE UYHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCia, MOJYJIb M apryMEHT KOMILJIEKCHOTO YHcia, popma
3alMCH KOMIUIEKCHBIX 4uceN (F€OMETpUYECcKas, TPUTOHOMETpUYECKas U
anreOpanveckas); yMeTb MPOW3BOJUTH apU(PMETHUCCKHUE JEUCTBHS C
KOMIUICKCHBIMH ~ YUCJIAaMH;, PHUBOAMTH TPUMEPHI  HCIIOJIB30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMEeTh CBOOOJIHO ONEPUPOBATh MOHATHAMH: CpeaHee aprupMeTHIecKoe,
MearaHa, HauOoJiblllee M HaMMEHbIee 3HAYCHUs, pa3Max, JUCIepcus,
CTaHJAPTHOE OTKJIOHEHHWE JUIs OMHMCAHUS YMCIOBBIX JIAHHBIX; YMEHHUE
UCCIIEIOBATh CTATUCTHUYECKHE TaHHbIe, B TOM 4YHCIE C MPUMEHEHUEM
rpadu4ecKux  METOJOB UM  DIEKTPOHHBIX  CPEICTB; TpauuecKu
UCCIIEIOBaTh COBMECTHBIE HAOMIONEHUS C TMOMOILNBIO JHarpaMm
pacceuBaHus U JTUHEWMHOUN perpeccuu;

- yMeTh HaXOJUTh BEPOSTHOCTU COOBITUH C HCHOJIb30BAHUEM
rpaduyecKkux METOJOB; MPUMEHATh ISl pemieHusl 3aaad  (HOpMYIbl
CJIO’KEHUSI M1 YMHOXEHHS BEpOATHOCTEH, POpPMYITy MOJIHOM BEpOSATHOCTH,
dbopmyny bepuymnu, komObuHaTOopHBIE (DaKTBI U (OPMYIIBI; OIEHUBATH
BEPOSTHOCTH PEANbHBIX COOBITUH; YMEHHE OINEpUpOBaTH MOHATUSMU:
CllydaifHas BeJIMYMHA, pacIpelie]IeHHe BEpOSITHOCTEH, MaTeMaTHUeCKoe
OKMJIaHHWE, JUCIEPCHS U CTAHJAPTHOE OTKJIOHEHHE CIy4alHOHN
BEJIMYMHBI, (YHKIUU paclpeiesieHuss U IUIOTHOCTH PaBHOMEPHOTO,
MI0KAa3aTeIbHOIO0 U HOPMAJIBHOTO paclpeAe/ieHui; yMEHUE UCIO0Ib30BaTh
CBOMCTBa M3YyUEHHBIX paclpeiesieHul Ui pelIeHus 3a/1a4; 3HaKOMCTBO
C TOHATUSAMH: 3aKOH OOJBIIMX YHCEN, METOABl BHIOOPOUHBIX
UCCIIEIOBAaHUM; yMEHHE TPUBOAMUTH TMPUMEPHl TPOSIBICHUS 3aKOHA
OOJIBIIINX YKCEN B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

- YMeTh CBOOOJTHO ONEpPUPOBATh MOHATUSIMH: TOUYKA, MpsiMasi, TUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUM Yroj, JABYTPaHHBIM Yrodl,
TpEeXTPaHHbIH yToJI, nepecekarommecs, napasuiesbHble u
CKpEIMBAIOIINECS NpPsSIMbIE, MAPAJLIENbHOCTh U IMEPHEHAMKYIIPHOCTh
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NPSMBIX U TUIOCKOCTEH, yrojl MEKIY MPSMBIMH, YTOJl MEXIY MPSIMON U
IUIOCKOCTBIO, YrOJ MEXIY IJIOCKOCTSMHU; YMEHHE MCIIONIb30BaTh IMPH
peleHnn 3a1ad u3ydeHHble (PaKThl U TEOPEMbI IJIAHUMETPUHU; YMCHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKpYXKAlOIIEeM MHpE; yMEHHUe
ONEepUpPOBaTh MOHATUSAMHU: MHOTOTPAaHHHUK, CEUYEHHWE MHOTOTPaHHUKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TpU3Ma, mnupamuaa, ¢urypa u
MOBEPXHOCTh BpallleHUs, UWIMHIAP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEUCHUs KOHyca W IIWIMHIpPA, NapauiebHble OCH WU
OCHOBaHUIO, CEYEHHE I11apa, IIOCKOCTh, Kacaromasics cheppl, HIUIUHAPA,
KOHyCa; YMEHHME CTPOMTh CEU€HHE MHOTOTpaHHUKA, H300pakaTh
MHOTOTPaHHUKH, (GUTYPBI U TIOBEPXHOCTHU BpAIICHUS, UX CEUCHHUS], B TOM
YHCIIe C TIOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHHUE NMPUMEHSATH CBOMCTBA
FeOMETPUUYECKUX (UTYpP, CAMOCTOATEIBHO (POPMYIHPOBATEH ONpEAeTICHUS
U3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBaX W MpPH3HAKAX
reoMeTpuuecKkux (Uryp, oOOCHOBBIBATh HIIM OMPOBEPraTh UX; YMEHUE
IPOBOAMUTH KjaccupuKanuioo GuUryp Mo pa3iuyHbIM = [pHU3HAKaM,
BBITIOJTHATH HEOOXOAUMBIE TOTIOJTHUTEIHHBIC TOCTPOCHHUS;

- YMETh CBOOOJIHO OMEPUPOBATH MOHATHAMH: IUIOMAAL (PUTYPHI, 00BEM
burypsl, BeNWYMHA YTJA, PACCTOSHUE OT TOYKH O IUJIOCKOCTH,
paccTosiHhE MEXAY NpSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTIMH,
wIomaab cepsl, TUIOMAAb NTOBEPXHOCTH MUPAMUJBI, TPU3MBI, KOHYCA,
MIMHPA, 00BeM Ky0a, IPSMOYTOJIEHOTO Mapajuieenumne/1a, IMPaMu/Ib,
OpU3MBL, UWIMHIpA, KOHYyCa, IIapa; YMEHHUE HaXOIUTh OTHOIICHUE
00beMOB MTOA00HBIX PUTYp;

- YMETh CBOOOJHO ONEPUPOBATH MOHATHIMHU: JBIKEHUE, IMapaILICIbHBII
NEepEeHOC, CHUMMETPHS Ha IUIOCKOCTH W B TIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue mono0usi, mojo0HbIe (GUTYpHl; YMEHHE pPaclo3HaBaTh
paBHBIE W TIOJOOHBIE (UTYpPHL, B TOM YHUCIE B IMPHPOJE, HCKYCCTBE,
apXUTEKType; YMEHHE HCIONb30BaTh TI'E€OMETPUYECKHE OTHOUICHUS,
HaxOJIUTh T€OMETPUUYECKHE BEIWYUHBI (JUTMHA, YTOJ, TJIOMAab, 00BHEM)
IpHU PElIeHUU 3a/1a4d U3 JPYTUX Y4eOHBIX MPEIMETOB U M3 PEallbHOM
KHU3HH,

- yMeThb CBOOOJIHO ONEpPUPOBATh MOHATUSAMHU: MPSMOYTOJIbHAs CHCTEMa
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KOOpJIMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, cCymMMa
BEKTOPOB, NPOU3BEIACHUE BEKTOpAa Ha YHUCIIO, PA3JIOKEHHE BEKTOpaA IO
0a3ucy, CKaJspHOE INPOU3BEIECHUE, BEKTOPHOE IPOU3BEICHHUE, Yroj
MEXy BEKTOpaMH; YMEHHUE UCIIOJIb30BaTh BEKTOPHBINA U KOOPAWMHATHBII
METOA AJIS PEIIeHUs] F€OMETPUUECKUX 3ajad M 3a7ay JPYTrux ydeOHBIX
IPEIMETOB; ONEPUPOBATH MOHATUSAMHU: Marpuna 2x2 u  3x3,
OIpENIEeIUTENb MAaTPULIbl, FEOMETPUYECKUN CMBICIT ONIPEIEIUTENS;

- YMETb MOJEIHUPOBAaTh pEAbHbIE CUTYallud HA S3bIKE MAaTEMaTUKH;
COCTaBJIATh BBIPQKEHUS, YPABHEHUS, HEPAaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J1a4M, UCCIIE0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHUEM
anmnapara anreOpbl, HHTEpPIPETUPOBATh MOIYYEHHBINA PE3ybTaT; CTPOUTh
MaTEMaTUYECKUE MOJEIM C IOMOLIBI0 TE€OMETPUYECKUX IOHIATUH U
BEJIMYMH, PEIlaTh CBA3aHHBIE C HUMU MIPAKTUYECKHE 3a/1a4M; COCTABIIATh
BEPOATHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NOJYyYEHHBIH PE3yibTar;
pelarh NpUKIaAHbIE 3a1a4l CPEACTBAMH MaTEMaTHYECKOIO aHajiu3a, B
TOM YHCJI€ COLMATBHOIKOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa;

- yYMEHHME BBIOMpaTh MOAXOIAINIMA METOJ MJIsi pELIeHHUs 3a/a4H;
NOHUMaHWE 3HAYUMOCTM MATE€MaTHMKM B U3YyYEHUM MPHUPOIHBIX U
OOIIECTBEHHBIX MPOIECCOB M  SBICHWI; YMEHHE pacloO3HaBaTh
NPOSIBJIEHUE 3aKOHOB MAaTE€MaTHKM B HCKYCCTBE, YMEHHME HPUBOAUTH

IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM pPOCCUHUCKOM U  MHUPOBOH
MaTeMaTU4YeCKON HayKH
OK 02. B 00nacTi neHHOCTH HAYYHOTO MTO3HAHUS: - yMeThb ONEpUpPOBaTh TMOHATHAMM:  palMOHANbHAs  (QYHKIUS,
Hcnonp3oBath -c(OpMHPOBAHHOCTH MHPOBO33pPEHUS, | TIOKa3aTedbHass (DyHKIMSA, CTEneHHas QYHKIUA, JorapupMudecKas
COBPEMEHHBIE COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO | GYHKLUS, TPUTOHOMETpUUECKUEe QYHKINHU, OOpaTHbIE (GYHKINU yMEHHUE
CpeACTBa IIOUCKA, | pa3BUTUs HAYKH U OOILNECTBEHHON MPAKTHKH, | CTPOUTh I'padUKU H3Yy4EHHBIX (YHKIMH, HCIIOAB30BaTh IpaduKyd Ipu
aHanm3a u OCHOBAHHOTO Ha Janore KYJBTYp, | ©3y4eHUU MPOIECCOB U 3aBUCUMOCTEH, MPH pEeIIeHUH 33134 U3 JPYrux
UHTEpIpeTanun CIIOCOOCTBYIOIIETO OCO3HAHMUIO CBOEr0 MeCTa B | yUeOHBIX MPEIMETOB M 3aJad M3 peaJbHOM JKU3HHU; BBIPAXKaTh
UHpOpPMALIUHU U MOJIUKYJIBTYPHOM MUDE; (dopMynaMu 3aBUCUIMOCTH MEX/y BETMUYNHAMU;
UH(QOPMALIMOHHBIE | - COBEPIICHCTBOBAHHE S3BIKOBOM M YUTATEIbCKOW | - YMETh ONEpPUPOBATh MOHATUSAMHU: TOXIECTBO, TOXKIAECTBEHHOE

TCXHOJIOTHH JJIA
BBITIOJTHCHU A 3aJ1a4

KYJIbTYpbl KaK CpPEICTBA B3aUMOACUCTBUS MEXIY
JIIOJBMMU U IIO3HAHUS MUDA;

npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH WU
HEPAaBEHCTB, PAaBHOCWIBHOCTh YpaBHEHHI, HEPAaBEHCTB U CHUCTEM,
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po¢eCCHOHATBHO
U IeATeIbHOCTHU

- OCO3HaHWE IIEHHOCTH HAYYHOW JeSTETHHOCTH,
TOTOBHOCTh  OCYIIECTBISITH  MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO IS TEILHOCTh MHIUBUIYAITEHO
U B TpyIIIIE.

Ognanenue YHHUBEPCAIbHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

B) pabota ¢ nHbopmaImei:

- BJIAJIETh HaBBIKAMHU TMONYYCHHs] WHPOpMAIUU U3
WUCTOYHHKOB  Pa3HBIX THUIIOB, CaMOCTOSITEIEHO
OCYIIIECTBISTh TIOMCK, aHAJIN3, CUCTEMATHU3AIHUI0 H
WHTEPIPETAINIO WHPOPMAIIMK PA3ITUYHBIX BUIOB H
(dbopM mpeIcTaBICHHUS,

- co3lIaBaTh TEKCTHI B PAa3IUYHBIX (opmarax c
y4eTOM Ha3HaueHUsi WHPOpMAIUM U IIeJIEBOI

y4eOHBIMU

ayAUTOpUH, BBHIOMpas  ONTHUMAJIbHYIO  (opMy
IPEACTAaBICHNS M BU3yaTH3aLlUH;
- OIICHHMBaTh  JIOCTOBEPHOCTb,  JIETUTUMHOCTb

nHpopManuu, €€ COOTBETCTBHE
MOPaTbHO-ITHYECKHM HOPMaM;
- WCTOJB30BaTh CpeACTBa HH(POPMAIMOHHBIX U

IIpaBOBBIM U

KOMMYHHUKAIIUOHHBIX TEXHOJIOTUN B peuIcHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7ad  C  COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKH OE30MacCHOCTH,
TMTHEHBI, pecypcocOepeXeHusi, IpaBOBbIX H
THYECKUX  HOpPM, HOPM  HWH(POPMAIUOHHOM
0e30IMacHOCTH;

- BJAJCTh HAaBBIKAMHM DPACIO3HABAHWSA M 3alIUTHI
uHpopManuy, HHGOPMAITMOHHONW OE30MacCHOCTH
JMYHOCTH

palMoHaNbHBIE,  UppalMOHANbHBIE,  ITIOKA3aTeNbHbIC,  CTETICHHEIC,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHHs, HEpaBEHCTBA U
CHCTEMBI; YMETh peIIaTh YypaBHCHHS, HEPAaBEHCTBA W CHCTEMBI C
MOMOIIBIO PA3UYHBIX TPUEMOB; pEIIaTh ypaBHEHUS, HEPABCHCTBA M
CHCTEMBI C TMapaMeTpoM; TPUMEHSTh YpaBHEHHS, HEPAaBEHCTBA, WX
CUCTEMBI JUISl PEIIeHUs] MAaTeMaTUYECKUX 3a1ad M 3a/1ad U3 Pa3InuHBIX
obJyacTeil HAyKU U peaTbHOU JKU3HH;

- yMETh CBOOOJIHO OINEPUPOBATh MOHATUAMU: JBHKCHHE, MapaslIeIbHBIN
NEpEeHOC, CHUMMETPHS Ha IJIOCKOCTH WM B TIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moa00us, MOAOOHBIE (UTYPHI; YMETh paclo3HaBaTh
paBHBIE W TIOJOOHBIE (UTYpPH, B TOM YHUCIE B IMPHPOJE, MCKYCCTBE,
apXUTEKType; YMETh HCIOJIb30BaTh TI'E€OMETPUYECKHE OTHOUICHUS,
HaxXOJIUTh T€OMETPUUYECKHUE BEIWYUHBI (UTMHA, YTOJ, TJIOMIAab, 00BEM)
OpU pelIeHUH 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U M3 peabHOM
KU3HU

OK 03.
[InanupoBath u

B O6HaCTI/I AYXOBHO-HPAaBCTBCHHOT'O BOCIIMTAHUSA:
-- c(OPMHUPOBAHHOCTh HPABCTBCHHOTO CO3HAHMUS,

- YMETb OIEPUPOBATH IOHATHUIMH: pPAlUOHAIbHBIC, UPPALMOHAIIBHBIE,
HOKa3aTesIbHbIC, CTENEHHbIE, Jorapu(pMUUecKue, TPUTOHOMETPHUUECKUE




14

peann30BBIBATH
coOCTBEHHOE
po¢eCCHOHAIBHO
€ ¥ TUYHOCTHOE
pas3BuTHE,
HpeaIpUHUMATEND
CKYIO
ACATCIIBHOCTDH B
po¢eCCHOHATBHO
it cdepe,
UCTIOJTb30BaTh
3HaAHU 110
(dbuHaHCOBOM
T'paMOTHOCTHU B
PA3INIHBIX
KU3HEHHBIX
CUTyalusax

STHYECKOTO MOBEICHUS;

- CIIOCOOHOCThH OIICHHBATh CUTYAIMIO M MPUHUMATH
OCO3HAHHLIE perieHus, OPUEHTHUPYSICh Ha
MOpaTbHOHPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJaJa B TOCTPOCHHUE
YCTOWYMBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEISIM 1
(wIM) IpyruM 4djieHaM CeMbH, CO3/IaHHUI0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  TIPUHATHSA  IIEHHOCTEH
CEMENHON >KM3HU B COOTBETCTBUU C TPATULIMUSIMHU
HapoaoB Poccuu;

OBnaneHue  yHUBEPCATbHBIMH
NEUCTBUSIMU:

a) CaMOOpraHu3alys:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh [MO3HABATEIbHYIO
NEeSATEeIbHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U

peryiasaTUBHBIMU

dbopMynupoBaTh COOCTBEHHBIC 3a7a4u B
00pa3oBaTeNPHON JESITEIBHOCTH W KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSTENIbHO COCTaBIIATh IUUIaH PEIICHUS
npo0JieMbl € Y4eTOM HMEIONINXCS PeCcypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEITOYTCHHIA;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;
CrocoO0CTBOBAaTh (POPMUPOBAHUIO M TIPOSIBICHUIO
IIMPOKOH 3PYAMLIMU B pasHbIX 00JacTAX 3HaHUM,
MTOCTOSIHHO TIOBBINIIATH CBOM 00pa3oBaTeNbHBIA W
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIONIb30BaTh TPUEMBI pedIeKcuu s OICHKHU
CUTYalluH, BBIOOpa BEPHOTO PELICHUS;

- yYMETb OILICHMBaThb PUCKH U CBOEBPEMEHHO
MIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

B) SMOLIMOHAJBHBIN HMHTEJUIEKT, MPEANoJiararoiui

YpPaBHEHUsT W HEPABEHCTBA, WX CHUCTEMBI; -
NOHATUSMHM:  MHOTOTPAaHHHK,  CEYEHHWE  MHOTOTpPaHHUKA,  KYO,
napajuiefienunen, mnpusMma, nupampaa, Gurypa U TOBEPXHOCTh
BpallleHNs, UWIMHIP, KOHYC, Imap, cdepa, ceueHus: GUTyphl BpalleHus,
IUIOCKOCTh, Kacawomiasics cdepbl, UWINHApPA, KOHYyca, IUIOIAIh
MOBEPXHOCTHU MUPAMUBI, PU3MBI, KOHYCA, IWINHAPA, TUIOMAAb chepsl,
o0BbeM KyOa, MPSMOYTOJIBHOTO Mapajijiesienuneaa, TUpaMubl, TPU3MBbl,
LWIMH]Ipa, KOHYca, 111apa;

yMEHHE H300paxkaTb MHOTOTPAaHHUKHA M TOBEPXHOCTHU BpallleHUs, HX
CEUYEHUs OT pYyKH, C TOMOUIbI0 YEPTEXKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX  CPEICTB; YMETh  pacno3HaBaTb CHUMMETPHIO B
IIPOCTPAHCTBE; YMETh Paclo3HaBaTh PAaBUIbHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH NOHATUSMHU: MPSAMOYTOJIbHAS CUCTEMA KOOpPAUHAT,
KOOpAMHAThl TOYKH, BEKTOp, KOOpPAMHATHI BEKTOpa, CKaJspHOE
IPOU3BENECHUE, Yrojl  MEXAYy  BEKTOpaMH, CyMMa  BEKTOPOB,
IIPOU3BEJICHNE BEKTOpAa HAa YHUCJIO; HAXOAWTH C MOMOILBID H3YYEHHBIX
GopMyT KOOpIMHATHI CEpeAMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKaMU

YMETh ONEPUPOBATH
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c(hOpPMHUPOBAHHOCTb:

BHYTPEHHEHN MOTHBAIUH, BKJIKOYAIOLIEN
CTpeMJIEHHE K JOCTH)KEHHMIO IIeIi U  YyCIHexy,
ONTHMHU3M, HTHULIMATUBHOCTb, YMEHUE JIEHICTBOBATb,
UCXOJSl U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJIOYAIOIIEH CIOCOOHOCTh MOHUMATH
SMOILIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €TI0
IIPU OCYLIECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTb
K COUYBCTBUIO U COTIEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJTIOYAOLITUX
CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTHMMHU
JOABMH, 3a00THTHCSA, TPOSIBIATH HMHTEpPEC U
paspemniaTh KOH()IUKTHI

OK 04.

D¢ dexTuBHO
B3auMMOJICHCTBOBAT
b ¥ paboTath B
KOJUIEKTHBE U
KOMaH/1e

IFOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTHU
U CaMOOIIPCACIICHUIO,

-OBJIa/ICHHE HaBBIKaMU yueOHo-
HCCIIEA0BATENIBCKOM, IPOEKTHOM W COLMAIBHON
NESTEIIBHOCTH,

OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTb:

- TOHMMaTh ¥ UCIIOJIB30BaTh IPEUMYIIECTBA
KOMaHHOW ¥ UHIMBHyaIbHON paboTHI;

- TPUHUMATh MM COBMECTHOM JCSATEIHHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS IO
€¢ JOCTHDKCHHUIO: COCTaBIIATh IUIAH JICHCTBHIH,
pacnpeienaTh pojiu ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOW pabOTHI;

- KOOpIWHUPOBAaTH U BBIIOJHATH paboOTy B
YCIIOBHSIX peanpHOTO, BUPTYaJIBHOTO "
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJIATH TO3UTHBHOE CTPATETHYECKOE

- YMETh OIEPUPOBATh MOHATHSAMHU: CIy4YalHBIA OMNBIT M Cly4alHOE
COOBITHE, BEPOSTHOCTh CIIY4alfHOTO COOBITHS; YMETb BBIYUCISATH
BEPOSITHOCTh C HCIIOJB30BAHUEM TPaPUUECKUX METOJOB; NPUMEHATH
(GOopMyNbl CIOXKEHUS M YMHOXCHHMS BEPOSTHOCTEH, KOMOHMHATOpHBIE
dakTel ¥ (GOpMYNIBl NPH pPEIICHHH 33134, OICHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMU BEIIMYMHAMU;

YMEHHUE TMPUBOIUTH MPHUMEPHI TPOSIBICHHS 3aKOHA OOJIBIIMX YHCEN B
NPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeThb CBOOOJHO ONEPUPOBATh MOHATHUSMH: CTEIEHb C IEJbIM
nokasareseM, KOpeHb HaTypajJbHOW CTENEHH, CTENEHb C PallMOHAIBHBIM
mokaszarejeM, CTeleHb ¢ JCHUCTBUTEIBHBIM  (BEUICCTBEHHBIM)
nokaszarejeM, JorapupM UYWCia, CHHYC, KOCHMHYC M  TaHTEHC
MIPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMHU: Tpapuk QGYHKIUH,
obpatHas GyHKOMS, KOMIO3UIUSA GYHKIWUNA, JIMHEWHAsS (QYyHKIUA,
KBaJpaTH4Has (QYHKIUSA, CTeeHHas (YHKIUS C IeNbIM IOKa3aTeseM,
TPUTOHOMETpHUYECKHEe  (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢GyHKIMY, TOKa3aTeNbHas U JorapupmMuueckas GyHKIUU; YMETh CTPOUTH
rpaduku GyHKITUH, BBITIOIHATH MpeoOpa3oBaHus TpaduKoB (yHKIIHIA;
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MOBEJICHNE B PA3JIMYHBIX CHTYAIUAX, IMPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM.
OBnaziecHue  YHUBEPCATBHBIMU  PETYIATHBHBIMHU
JIEUCTBUSMHU:

T') IPUHATHE ce€0s U APYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI U apPTyMEHTHI IPYTHX JTIOACH
MIPU aHAJTM3E PE3YJIbTATOB JEATEILHOCTH;

- MPU3HABaTh CBOE MPABO U MPaBO IPYTUX JIOACH
Ha OIIHOKH;

- pa3BuUBaTh CIIOCOOHOCTb
TTO3UIIMH IPYTOTO YeJI0OBEeKa

InoHuMaTb MHUP C

- YMETb HCIOJIb30BaTh Ipaduku QYHKUMHA Ui M3YHYEHHUS IPOLIECCOB U
3aBHCUMOCTEH P PELICHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB U U3

peaNlbHOM  KU3HU; BbIpaXaThb (OPMyJIaMU 3aBUCUMOCTH  MEXKAY
BEJIMYUHAMU;
- CcBOOOJHO  OMEpUpOBaTh  MOHATUSAMHU:  YETHOCTh  (YHKIIUH,

NepUOANIHOCTD q)YHKI_II/II/I, OrpaHU4YCHHOCTD q)YHKI_[I/II/I, MOHOTOHHOCTH
GyHKIUH, SKCTpeMyM (QYHKIIMU, HAUOONIbIIIee W HAaUMEHbIIEe 3HAYCHHS
(GyHKINU Ha TPOMEKYTKE; YMETh IPOBOJUTH UCCIIEAOBAaHHUE (DYHKIINH;

- yMeTh HCHOJb30BaTh CBOWCTBA W TpaduKu (QYHKUMHA ISl perIeHUs
YpaBHEHUI, HEPABEHCTB W 3aJad C mapaMeTpamu; H300pakatb Ha
KOOPJAMHATHOM MJIOCKOCTH MHOECTBA PEIICHUN YpaBHEHU, HEPABEHCTB
1 UX CUCTEM

OK 05.
OcCylecTBISITh
YCTHYIO U
MMMCbMEHHYIO
KOMMYHHKAITUIO Ha
TrOCYJapCTBEHHOM
s3bIKe Poccuiickon
®denepanui C
y4eTOM
0COOEHHOCTEH
COLMAJIBLHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0mactu 3cTeTHYECKOro BOCIIUTAHUS:

- OCTETMYECKOE OTHOLIEHHWE K MHpY, BKIIOYAd
3CTETUKY ObITa, HAYYHOTO M  TEXHHYECKOTO
TBOpYECTBA, CHOPTa, Tpyda U OOLIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTb BOCHPHUHHMATh pa3JIMYHbIE BH[bI
UCKYCCTBAa, TPaJAMLMU U TBOPYECTBO CBOETO U
IPYTHX  HApOJOB, OIIYIIaTb 3MOLIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYMMOCTU MAJISl JINYHOCTH U
o0I11eCcTBa OTEYECTBEHHOTO U MHPOBOTO MCKYCCTBA,
STHUYECKHUX KYJIBTYPHBIX TpaJWLUNd U HAPOIHOIO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HbIX BHJAX
HUCKYCCTBa, CTPCMIJICHUC IMPOSBJIATH KadecTBa
TBOPUYECKOUN JTUYHOCTH;

OB.HaI[eHI/Ie yHI/IBepca.HBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
NEUCTBUSIMU:
a) obmeHue:
- OCYIIECTBJISATh KOMMYHHKAIIMM BO Bcex cdepax

- YMETh ONEpPHUPOBATH MOHATUAMHU: CpeaHee apudmMeTnueckoe, MeIuaHa,
HauOosblllee W  HaWMEHbIee 3HAYeHHs, pa3Mmax, JUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO HaboOpa; YMEHHE W3BIIEKATh,
MHTEPIPETUPOBaTh WH(GOPMAIUIO, MPEACTABIECHHYI0O B Ta0nulax, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOWCTBA peajbHBIX MPOIIECCOB
U SBIIEHUH; TPEACTaBIATh HH(POPMALMIO C TMOMOIIBI0 TalOIUI |
quarpamM; HCCIIEOBaTh CTAaTUCTUYECKHE JaHHblE, B TOM 4HCIE C
NPUMEHEHHEM I'pa)UUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- yMeThb ONEPUPOBATH TMOHATUSMHU: TOYKA, MpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO,  JABYTPaHHBIM  Yroj, CKpEIIMBAKOIIHAECS  IpSMBIE,
NapajyieIbHOCTh M MEPIEHIAUKYISIPHOCTh MPSIMBIX U TJIOCKOCTEH, yroi
MEXAY MPSAMBIMHU, YTrOJI MEXIY NPSIMOM M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSTHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEKIY INTIOCKOCTSIMU;

- YMETh HCIIOJNIB30BaTh MPHU PEHICHHH 3a1ad H3y4eHHBbIe (aKThl H
TEOpEeMbl TUIAHUMETPUM; YMEHHE OIICHHBAThb pa3Mepbl OOBEKTOB
OKpYXKaroIlero Mupa
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KW3HU;

- pacro3HaBaTh HeBepOalbHbIE CPEJCTBA OOLICHMS,
NOHMUMATh  3HAYEHHE  COIHAJIBbHBIX  3HAKOB,
pacro3HaBaTh IPEANOCHUIKI KOH(JIMKTHBIX
CHUTYaIi U cMATYaTh KOHQIINKTHI;

- pa3BepHYTO M JIOTHYHO H3JaraTh CBOIO TOYKY
3pPEHUS C UCTIOJIb30BAHNEM SI3BIKOBBIX CPEACTB

OK 06.
IIposiBisATH
TPaKIaHCKO-
NaTPUOTUUYECKYIO
TTO3HIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
IOBEJICHUE HA
OCHOBE
TPaAUIIMOHHBIX
0011IeYeITIOBEYECKH
X [EHHOCTEH, B
TOM YHCJIE C
y4eTOM
rapMOHH3AIUN
ME)KHAITHMOHAIIbHEI
XU
MEXPEIUTUO3HBIX
OTHOIIICHUH,
MPUMEHSATD
CTaHJAPTHI
AQHTUKOPPYILUOHH
OTO TTOBEACHUS

- OCO3HaHuWe  OOYyYaIOIHUMHCS  POCCHMCKOMN
rPaXIaHCKOU HUJIEHTUYHOCTH;

- LIeJICHAllpaBJICHHOE  pa3BUTHUE  BHYTPEHHEHN
MO3ULIMK  JIMYHOCTH HA  OCHOBE  JIYXOBHO-

HPaBCTBEHHBIX IIEHHOCTEeW HapoAoB Poccuiickoi
(Dez[epaupm, I/ICTOpI/I‘-IGCKI/IX nu HalluOHAJIbHO-
KYJIbTYPHBIX Tpaguiluid, (OPMHPOBAHHE CHUCTEMBI

3HAYUMBIX  ILIEHHOCTHO-CMBICJIIOBBIX  YCTaHOBOK,
AHTUKOPPYIMIHUOHHOTO MHUPOBO33PEHUS,
IIPaBOCO3HAHUS, IKOJIOTUUYECKOI KYJIBTYPHI,

CIIOCOOHOCTH CTAaBHThH IIEJH M CTPOHUTH KU3HECHHBIC
[IJIaHEI,

B yacTu rpakJaHCKOTO BOCITUTAHUS:

- OCO3HAaHHWE CBOUX KOHCTHTYIIMOHHBIX TIIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA 1 TIPABOITOPSIJIKA;
- TNPUHATHE TPAAWIMOHHBIX  HAIMOHAJBHBIX,
00IIeYeIIOBEYECKUX T'YMaHHUCTHYCCKUX u
JIEMOKPATUIECKUX [IEHHOCTEH;

- TOTOBHOCTH MIPOTUBOCTOSTH HJCOJIOTHH
AKCTPEMHU3MA, HAI[MOHAJIN3Ma, KceHopoouu,
JTUCKPUMHHAIIMA TIO0 COIMAJIBHBIM, PEIUTHO3HBIM,
PacoBBIM, HAIIMOHATBHBIM TPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO ICSTCIILHOCTH B
HMHTEpecax rpakJaHCKOTo 00IIecTBa, y4aCTBOBAThH B
CaMOYTIpaBJICHUN B 0011e00pa3oBaTeIbHOM

- YMEThb ONEPUPOBATH NOHATHAMM: IPSIMOYTOJIbHAS CUCTEMA KOOPJIMHAT,
KOOPJMHATBl TOYKHM, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAIAPHOE
IIPOM3BENCHUE, Yrojll  MEXAY  BEKTOpaMH, CyMMa  BEKTOPOB,
IIPOU3BEJICHUE BEKTOpA HAa YMUCJIO; HAXOAWTH C IIOMOIUBIO M3YYEHHBIX
(GopMyn KOOpIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMs
TOYKaMU;

-yMETb BBIOUPATh MOIXOASIINI U3y4EHHBIH METO IS PEIICHUs 3a7auH,
pacro3HaBaTh MareMaTuyeckue (akThl U MaTeMaTHUECKHE MOIETH B
OPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX, B MCKYCCTBE, YyMEHHUE
IPUBOAUTL IIPUMEPHl MAaTEMATHUYECKUX OTKPBITUH POCCUHCKOW U
MHUPOBOW MaTEMaTUYECKON HAYKH.

- yYMETb OIIEpUPOBATh IMOHATUSAMU: CIy4YalHBIM OIBIT MU CIy4alHOE
COOBITHE, BEPOSTHOCTb CIIY4allHOTO COOBITHS; YMETh BBIYUCIATH
BEPOSTHOCTh C HCIOJB30BAHUEM TpapUUECKUX METOJOB; NPUMEHATH
(GOopMynbl CIOXKEHHUS M YMHOXEHMsI BEpOSTHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (GOpMyNIBI NPH pPEIICHUM 33/1a4; OICHHWBATh BEPOSTHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO CIyYalHBIMM BEJIMYMHAMU; YMEHHE
NPUBOAUTH IPUMEPHI TPOSIBIICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX
U OOILECTBEHHBIX SIBICHUIX
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OpraHu3alMM U IETCKO-FOHOIIECKUX OpraHu3alusiX;
- YMEHuE B3aUMOJEHMCTBOBAaTH C COLMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBHM C MX (DYHKIUSAMU U
Ha3HA4YCHHEM;

- TOTOBHOCTh K TYMaHUTAPHOW M BOJOHTEPCKOU
e TEIbHOCTH;

MaTPUOTHYECKOTO0 BOCIIUTAHUS:

- cOPMHUPOBAHHOCTh POCCHMCKONW TPaKIAHCKOM
WJEHTUYHOCTH, NaTPUOTHU3MA, YBAKEHUSI K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes Poaunon,
rOpJIOCTH 3a CBOM Kpaii, cBOI0 PoauHy, CBOM SI3bIK U
KYJIBTYpY, MPOILIOe U HacTosIIEee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM
CUMBOJIAM, HCTOPHUYECKOMY U  MPUPOJAHOMY
HacjleAulo, MaMATHUKaM, TpPAJWLMAM HapoJOB
Poccun, noctuxenusam Poccuu B Hayke, HCKYCCTBE,
CHOPTE, TEXHOJIOTUSIX U TPYAE;

- ujeliHas yOeKJICHHOCTh, TOTOBHOCTh K CITY>KEHUIO
n 3anmre OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y; OCBOCHHBIE o0yJarmuMucs
MEXIIPEAMETHBIE IOHATUA W  YHHUBEPCAIbHbBIC
yueOHbIe NeNCTBUS (perymnsITHBHBIE,
M03HABaTENIbHbIE, KOMMYHUKATUBHBIC);

- CIOCOOHOCTh ux MCIOJIb30BaHUS B
MO3HABATEIbHOM W COIMAJbHOW  MPAKTHKE,
TOTOBHOCTb K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO yueOHOU NEeSATEIbHOCTH,
OpraHu3ali  y4eOHOTO  COTpyJHHYECTBa  C
neJarornyeckuMu paboOTHUKAMU U CBEPCTHHKAMHU,
K Vy4YacTUIO B TIOCTPOCHHUHM WHIUBUIYATbHOU
00pa30BaTeNbHON TPACKTOPUH;

- OBJIQJICHHE HaBbIKAMH yueOHo-
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HCCIIET0BATEIBCKOM,
ACATCIIBHOCTHU

MPOEKTHOM W  COLMAIBHOMN

OK 07.
ConelicTBOBaThL
COXPaHECHHIO
OKpYyKaroleun
CpeIIbL,
pecypcocOepekeH
W10, IPUMECHSTh
3HaHUA 00
W3MEHECHUU
KJIUMaTa,
MIPUHIIAITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
a3 exTruBHO
JICVCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

HE TMPUHUMATH JIEHCTBUS,
OKpY>Kalolleu cpene;

- yMEeTh TPOTHO3HPOBATh  HEOIATOMPUSTHBIC
HKOJIOTHUECKHUE TOCIEACTBUS TMPEANPUHUMACMBIX
JNEHUCTBUMN, TPEAOTBPAIATh UX;

- pacIIUPUTH OMBIT JESATEILHOCTH 3KOJIOTUYECKOM
HaIpPaBJICHHOCTH,

- pa3pabarplBaTh IUTAH pEIICHHS MPOOJIEMBI C
Y4eTOM aHalIu3a HWMEIOIUXCS MaTepUalbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

- OCYHUIECTBJISTh  LEJCHANpaBICHHBIM  MOUCK
MepeHoca CpeicTB M CIOCOOOB  JEHCTBUS B
npodecCHOHATBEHYIO Cpey;

- YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MIPAKTUIECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;

- mpejularaTb HOBBIE IMPOEKTHI, OLEHUBATh UJACU C
MTO3ULINH HOBU3HBI, OPUTHHAIILHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

- JlaBaTh OILIGHKY HOBBIM CHUTYallUsM, BHOCHTH
KOPPEKTUBBl B JIEATENBbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YNIHTATOB LEJIAM

IIPUHOCSIINE  BpEN

- YMeTh ONEpHpPOBATh MOHATUAMH: (YHKLIMSA, HETpepbIBHAS (DyHKIUS,
NpOM3BOJHAS, TMEpPBOOOpa3Has, OIpPEIEICHHBIA HWHTErpal; yMETh
HaXOJUTh  TPOM3BOJHBIC  AJIEMEHTAPHBIX  (YHKUUH,  HCIOJIB3YS
CTIpaBOYHBIC MAaTEePHAJIbI; UCCIIEAOBATh B MPOCTEHINNX CITydasx GyHKIIUU
Ha MOHOTOHHOCTb, HaXOJWTh HAWOOJIBIIMNE W HAaUMEHbBIINE 3HAUYCHUS
(GYHKIUH; CTPOUTH TpapUKHU MHOTOWICHOB C MCIOJIh30BAHUEM armapara
MaTeMaTHYECKOro aHaln3a; MPUMEHSTh MPOM3BOJHYIO IPU PpEIICHUU
3aJjad Ha JIBIDKCHHE; pelaTh MpPaKTUKO-OPUEHTHPOBAHHBIC 33/1a4M Ha
HauOOJIBIINE ¥ HAUMEHbIIINE 3HAUCHUS, HA HAXOXK/ICHUE MyTH, CKOPOCTH
U YCKOPECHHS,

- yMeTh ONEpUpOBaTH MOHATUAMHU: JBWKCHHE B IPOCTPAHCTBE,
nogo0Hble  (QUTYpPBI B TIPOCTPAHCTBE; HCIOJIB30BATH OTHOIICHUE
IUIOINAAeH MOBEPXHOCTEH M 00BEMOB MOMOOHBIX (UTYp MPH pEIICHUU
3ajady,

- YMETb BBIYHMCIISTh T€OMETPUUYECKHE BETUUMHBI (JUIMHA, YTOJ, IJI0IIA/b,
00beM, TIJIOMAah TOBEPXHOCTH), MCIOIB3YS H3YYCHHBIE (DOPMYNIBI U
METO/IbI
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJIbBHOI'O YYEBHOI'O

MNPEJIMETA

2.1. O0beM TUCHUIINHBI H BHbI Y4e0HOH padoThl
Buna yueOHoii padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl yU4eOHOT0 npeaMeTa 332
B T.Y.
OcHoBHoOE coiepraHue 244
BT. 4.:
TEeOpeTUIeCcKoe o0ydeHue 200
[IPaKTUYECKUE 3aHATUS 44
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIEeP:KAHUE 76
BT. U..
TEOpETHUECKOe 00yUueHne 22
MPaKTUYECKUE 3aHATUS 54
KoncyabTanum 6
IIpome:xxyTouyHast arTecTanus B gopMe JK3aMeHa 6
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2.2. TemaTn4eckuii IVIaH U CO/iep:KaHNe y4eOHOI0 MpeaMeTa

HaumeHoBaHue pa3aesioB Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U MPo¢ecCHOHAIBHO- OBLeM 1ACOR dopmupyemble
U TeM OPHEHTHPOBAHHOE), IPAKTHYECKHE 3aHATHA KOMIIETeHIIUH
1 2 3 4
Pa3nen 1. [loBTOpeHHe Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI 20 OK 01
Tema 1.1. OcHoBHOE coepKaHue OK 02
Henn u 3anaun bazoBbie 3HaHUSA M yMEHHUS IO MaTeMaTHKE B MPO(ECCHOHANBHON U B IOBCEAHEBHOM OK 03
MATEeMATHKH NPHU NEeATEIbHOCTH. 2 OK 04
OCBOCHHUH OK 05
CIeNnaTbHOCTH OK 06
Tema 1.2. OCHOBHOE COIep/KAHUE OK 07
Yucia ¥ BbIYUCACHHA. | JIeiicTBUS HAJ MOJIOKUTENBHBIMUA U OTPHULIATEIEHBIMU YUCIAMH, OOBIKHOBEHHBIMH U 5
Beipakenus u JIECATUYHBIMU  po0simu. JleificTBuA co  cTemeHsMH, (OPMYJIBI  COKPALIEHHOTO
npeodpasoBaHus YMHOKEHUS.
Tema 1.3. IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/IePKAHHE
I'eomerpust Ha IIpakTHyeckue 3aHATHA 2
IJIOCKOCTH [Ipaktrueckoe 3ansarre Ne 1. Bumbl mimockux ¢uryp m mx miomanb. [IpakTuko-
OPHEHTUPOBAHHBIC 33]]a4H B KypCe F€OMETPHH Ha MJIOCKOCTH.
Tema 1.4. OcHoBHOe coepkaHue
IIpounenTHbIE [Tponopuuu. IIpocThle MPOLEHTHI, pa3HbIE CIOCOOBI WX BbuUCIeHUS. CI0XKHbIE 2
BBIYHCJICHHUS IIPOLIEHTHI.
IIpakTHYeckue 3aHATHSA 2
IIpakTueckoe 3anarue Ne 2.3a1aun Ha NPONOPLUH U TPOLIEHTHI.
Tema 1.5. OcHoBHoOE coaepraHue
YpaBHeHus u IIpakTHyeckue 3aHATHA 2
HEpPaBeHCTBA [Tpaktrueckoe 3ansTue Ne 3. JIuHeitHbIe, KBaApaTHBIE, TPOOHO-IMHEHHBIC YPAaBHCHHS
Y HEPABEHCTBA.
Tema 1.6. OcHoBHOe coepkaHue
Cucremsl ypapHeHHil 1 |CriocoObl pelIeHUs CUCTEM JUHEHHbIX ypaBHeHMi. [lonstus: matpuna 2x2 u 3x3, 6
HEpPaBeHCTB onpeaenutenbs Marpunpl. Meton I'aycca. Cuctembl HEIMHEMHBIX YpaBHEHMI.
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CucreMbl HEpaBEHCTB.

Tema 1.7. OcHoBHoOE coaepraHue
BxoaHoi KOHTPOJIb Beruucnenuss m mpeoOpa3oBaHus. YpaBHEHUS W HEpaBeHCTBA. [eoMmeTpus Ha 2
MJIOCKOCTH.
Pa3znen 2. KoMmiekcHble YucIa 8 OK 01
Tema 2.1. OcHoBHOe coepkaHue OK 02
KomniiekcHble yncaa |[loustue komiuiekcHOro uucia. CoOnpspkeHHbIE KOMIUICKCHBIC YHCTA, MOAYIb H OK 04
apryMeHT  KOMIUIEKCHOro uwucia. @dopma 3amMcu  KOMIUIEKCHOIO  YHCIa 4 OK 07
(reomeTpuyeckas, TpPUTOHOMETpHYECKas, aiureOpanyeckas). Apudmerndyeckue
JENCTBUS C KOMIIJIEKCHBIMH YU CIIAMU.
Tema 2.2. OcHoBHOE coep:kaHue 2
IIpumenenne BrinonHeHue pacyeToB ¢ MOMOIIBIO KOMIIEKCHBIX YHCEI.
KOMIUIEKCHBIX Ynces | [IpodeccnoHalbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE
IIpakTHYeckue 3aHATHS 2
[TpakTrueckoe 3anstue Ne 4. [Ipumepsl HCTIOTB30BaHUA KOMILJIEKCHBIX YHCEIL.
Paznen 3. IIpsiMble M IJIOCKOCTH B NPOCTPAHCTBE 20 OK 01
Tema 3.1. OcHOBHOe coep:KaHHe OK 03
OcHoBHble moHsATHA  |[Ipeamer crepeomerpuu. OCHOBHbIC TOHSTUS (TOYKa, TpsiMasi, IUIOCKOCTb, OK 04
cTepeoMeTpHH. npoctpaHcTtBo).  OcHOBHbIE — akcuombl  crepeomerpuu.  Ilepecekaromuecs, 2 OK 07
PacnoJioxxenne npsMbIX | apajuleIbHbIe U CKpeLIUBaroLecs npsMble. [Ipu3Hak u CBONCTBO CKPELIMBAIOIINXCS
U II0CKOCTel npsiMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBHI.
Tema 3.2. OcHoBHoOE coaepraHue
IHapanneabHocTh [Tapannensubie mpsiMmass u  miIockocTe. Omnpenenenne. [lpusnak. CaoiictBa (C
NPAMBIX, IPAMOH U nokasarenbcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipusznak. CBoiicTBa (¢ 4
IUIOCKOCTH, IJIOCKOCTEM |T0Ka3aTenbCcTBOM). TeTpasap u ero snemeHThl. [lapamienenunen M ero 3JeMEHTHI.
CaoiicTBa MPOTUBOIOJIOKHBIX I'paHe M nuaroHaier napawienenunena. [locrpoenue
ceuenuni. Perrenue 3agauq.
Tema 3.3. OcHoBHOe coepkaHue
HepnenaukyasapHoctsb |Ilepnenaukynsapusie npsMble. [lapannenbHble nOpsMble, NEPHNEHAUKYISIPHbIE K 2

NPAMBIX, IPAMOH H

III0CKOCTH. [IpH3HaK NnepneH uKyIsIpHOCTH MPSAMON U IUIOCKOCTH. Jl0Ka3aTeinbCTBO.

IJIOCKOCTH, IJIOCKOCTEM

Ilepnengukynsap u  HakioHHad. IlepnengukynspHele  1uiockocTd.  IIpusnax
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MEPIEHIUKYISIPHOCTH IIIIOCKOCTEN. Jloka3aTenbcTBO. PaccTosHMs B IPOCTPaHCTBE.

Tema 3.4. OcHoBHoOE coaepraHue 5
Teopema o Tpex Teopema o Tpex nepneHauKyisapax. JlokazaTeabCTBo.
NMepHeHINuKYJJIApax IIpodeccrnoHabHO-OPHEHTHPOBAHHOE COAEPKAHMNE 2
Yron Mexay NpsaMoi M III0CKOCThIO. YTOJI MEXIY INTIOCKOCTSIMHU.
Tema 3.5. IIpogeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
IMapanaeabHble, IIpakTHYeckne 3aHATHS
nepneHAUuKyJsipHble | [IpakTtuueckoe 3aHatue Ne 5. Axcuomsl crepeomeTpuu. [lapaynenbHOCTh NPSMBIX, 4
NpsAMbIE U IJIOCKOCTH B | IPSIMOI ¥ MJIOCKOCTH, TIOCKOCTEH.
NPOCTPAHCTBE [IpakTrueckoe 3anarue Ne 6. [lepneHAMKYISIPHOCTD MPSAMBIX, IPSIMOM M IUIOCKOCTH,
IIJIOCKOCTEM.
Tema 3.6. IIpodeccnonabHO-OpHEHTHPOBAHHOE COJIePKAHHE
Pemenne 3agay. [Ipsimble | Pemenne crepeomMeTpuyeckux 3ajad Ha B3aUMHOE PACMONOXKEHHE NPSIMbIX U 2
U IVI0CKOCTH B IJIOCKOCTEH B MPOCTPAHCTBE.
NPOCTPAHCTBE OcHoBHOE coep:xkaHue
Pacrniono)xeHne npsMbIX U IUIOCKOCTEN B IpocTpaHcTBe. CKpeluBaronecs: NpsMble. 2
[lepneHUKYISAPHOCTD U MAPAJLIEIBLHOCTD IPSMBIX U IUIOCKOCTEN. Pemenne 3anay.
Pa3nen 4. KoopanHaThl M BEKTOPBI 16 OK 02
Tema 4.1. OcHoBHOe coepkaHue OK 03
JlekapTOBBI KOOPAMHATHI | J[eKapTOBEI KOOPAMHATHI B HpocTpaHcTBe. IlpocTeiimme 3amauu B KOOPAMHATAX. OK 04
B IPOCTPAHCTRBE. PaccrosiHue Mk Iy IBYMs TOYKAMH, KOOPAMHATEI CEPEAUHEI OTPE3KA. OK 07
Paccrosinne Mexny 2
ABYMSI TOUKAMHU.
Koopannartsl cepeanHbl
oTpe3Ka
Tema 4.2. OcHoBHoOE coaepraHue
BexTopsbl B Bexropsl B mpoctpancTBe. CloKeHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
NpocTpaHcTBe. Yroa |Ha uncno. Kowmmiuanapaeie BekTopbl. CKalgpHOE TPOU3BEICHHUE BEKTOPOB. 4

MeK1y BEeKTOpaMHu.
CransipHoe
Npou3BeJieHue BEKTOPOB

Pa3noxxeHne BekTOpa IO TpEM HEKOMIUIaHApHBIM BekTopaMm. KoopaumHaTel BekTOpa,
CKaJSIPHOE TPOM3BEJICHUE BEKTOPOB B KOOpAMHATAX, Yrojl MEXIYy BEKTOPAMH, yroil
MEXIY NpSAMON M IUIOCKOCTBIO, YrOJ MEXKIY IJIOCKOCTSAMU. YPaBHEHHE IIIOCKOCTH.
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I'eomeTpuueckuii CMbICI ONPENETUTENS 2X2.

IIpodeccrnoHabHO-OPHEHTHPOBAHHOE COAEPKAHMNE

Pemenne reoMmeTprueckux 3aa4 BEKTOPHBIM METOJIOM. 4
Tema 4.3. IIpodeccnonabHO-OpHEHTHPOBAHHOE CO/IePKAHHE
IIpakTukoopuenTu- |I[IpakTHyeckue 3aHITHS
poBaHHbI€ 3aa4d Ha | [IpakTnueckoe 3anstue Ne 7. KoopauHaTHas MIIOCKOCTh. Beluncienne paccTosHUN Ha 4
KOOPIAMHATHOM miockocTd. KonnuecTBeHHbIE pacyeThl.
ILIOCKOCTH [Ipaktuueckoe 3anarue Ne 8. KoopaunaTtHas miockocTh. Berunciienue mioniaaei Ha
miockocTd. KonnuecTBeHHbIE pacyeThl.
Tema 4.4. OcHoBHOE coep:xkaHue
Pemenne 3axay. JlekapTOBBl KOOPAWMHATBHI B MPOCTPAaHCTBE. BekTopsl B mpocTpaHcTBe. CIIOXKEHHE U
KoopauHaThl M BEKTOPBI | BIUMTAHUE BEKTOPOB. YMHOKEHHE BeKTOopa Ha uucio. KomIuiaHapHble BEKTOPBI.
CkansgpHoe  MpoU3BEACHHE  BEKTOpPoB.  Pa3noxkenwe  BekTopa 1O  TpeEM 9
HEKOMIUIaHapHbIM BekTopam. Ilpocreiimme 3amaun B kKoopauHatax. KoopauHaTsl
BEKTOpA, PacCTOSHHUE MEXAYy TOYKaMU, KOOPJIUHATHI CEPEeIUHBI OTPE3Ka, CKAISPHOE
MPOM3BEICHNE BEKTOPOB B KOOpJMHATAX, yrojl MEXAY BEKTOpaMH, YIrod MEXIy
MPSIMOM U TUIOCKOCTBIO, YTOJI MEKIY MIOCKOCTSIMHU.
Pa3znen 5. MHOTOrpaHHMKM M TeJjia BpalleHust 42 OK 01
Tema 5.1. OcHoBHOe coepkaHue OK 02
Bepmmnebl, pedpa, rpanu |[lonstie MmHOrorpanHuka. Ero amemeHTH: BepinuHbI, peOpa, rpaHu. J(naroHais. 2 OK 03
MHOTOTPAHHHUKA Ceuenue. Boimykiible 1 HEBBITYKIIBIE MHOIOIPAHHUKH. OK 04
Tema 5.2. IpodeccHonaabLHO-0PHEHTHPOBAHHOE COlEPKAHUE OK 05
Ipusma, ee Ionstie mpu3Mel. Ee ocHOBaHMS M GOKOBBIE TpaHM. BpicoTa mpm3Mmbl Ilpsmas n OK 06
COCTABJIAIOIINE, CEUeHMsI. | HaKIoHHas npu3Ma. [IpaBunbHas npusma. Ee cedeHus. 2 OK 07
IIpsamasi 1 npaBUJILHAS
NPHU3MBbI
Tema 5.3. OcHoBHoOE coaepraHue
Hapanaenenunen, kyo. |I[lapammenenunes, cBOWCTBa MPSAMOYTOIBHOTO Mapajuienenunena, kyo. Cedenne kyoa, 2
Ceuenue KyoOa, napajieienuiena.
napaJjJjesjenumnena
Tema 5.4. IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHHE 2




25

Iupamunaa, ee
COCTaBJISIIOIINE, CeYEHHE.
IIpaBuiabHasi nupamMuaa.

YceueHHass nupamMuaa

ITupamuna u ee snemenTsl. Ceuenue nupaMusl. IlpaBunpHas nupamMuga. Y cedeHHas
nupamua.

Tema 5.5.
BokxoBasi M mostHasn
MOBEPXHOCTh NMPHU3MBI,

OcHoOBHOe coep:kaHue

[Tnomaae 60KOBOI M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMU/IBI.

NHPaMHIbI
Tema 5.6. OcHoBHoOE coaepKaHue
Cummerpus B ky0e, |CuMMeTpusi OTHOCHTEIBHO TOYKM, MpPsAMOHM, Iulockoctd. Cummerpuss B KyOe,
napaJjesjenumnesne, napajuiesienunese, npusmMe, nupamuie.
npu3Me, NUpaMuje
Tema 5.7. IIpogeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
IIpumepsl cumMmerpuii B | [IpakTuyeckue 3aHSITHS
npodeccuu [Tpaktrueckoe 3ansTue Ne 9. CummeTpusi B IpUPOAE, apXUTEKTYpE, OBITY.
[IpakTrueckoe 3anstue Ne 10. CuMmeTpusi B TEXHUKE.
Tema 5.8. OcHoBHoOE coaepraHue
IIpaBuibHbIE IIpakTnyeckune 3aHATHSA
MHOTOTPpaHHUKH, X  |[IpakTnueckoe 3ansTue Ne 11. IloHsATue mpaBmibHOrOo MHoOrorpaHHuka. CBolicTBa
cBOJicTBA MPAaBUIIHLHBIX MHOTOI'PAaHHHUKOB.
Tema 5.9. OcHoBHOE coep:xkaHue

Huaunap, ero
cocTtaBaaromue. Ceuenne

Hunuaap u ero snemeHTsl. CeueHne NMIMHIpa (IapajuleIbHOE OCHOBAaHUIO U OCH).
PassepTka nunmuHpa.

HMJIMHAPA
Tema 5.10. IIpo¢eccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
Komnyec, ero Konyc u ero snementsl. CeueHue koHyca (MapajuleIbHOE OCHOBAHUIO M MIPOXOASIIEe
cocrasJsiomme. CedyeHue | yepes BepIlIrHY), KOHUYeckue cedeHus. Pa3BepTka koHyca.
KOHYCa
Tema 5.11. OcHoBHoOE coaepraHue

YceueHHbIH KOHYC.

VYceuennsiii konyc. Ero oopasyromiast u Beicota. CeueHne yCeueHHOT0 KOHYCa.
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CeuyeHue yce4eHHOT 0

KOHYCA
Tema 5.12. OcHoBHoOE coepKaHue
2
Ilap u cepa, ux [Tap u cdepa. Bzaumaoe pacnonoxenue chepsl U miaockocTu. CedeHue mapa, chepsl.
cevyeHmst IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME 5
Vcnonp30BaHue MOHATHH 1ap U cdepa B MPaKTHKO-OPHEHTUPOBAHHBIX 337a4ax.
Tema 5.13. OcHoBHOe coepkaHue
IHonsitue 00 o0beme | IlonsiTe 06 oObeme Tena. OO6beM Kyba U IPSAMOYToIbHOTO napamenenunena. O0bem 9
Tesaa. OTHOLIeHHE npu3Mbl U IwnHApa. OTHOIIEHHE 00beMOB MMOIOOHBIX Tel. I'eoMeTpuyecKuii CMbICT
00beMOB IOAO0OHBIX TEJI | ONPEAeTUTENs 3-TO MOPSAIKA.
Tema 5.14. OcHoBHOe coepkaHue 5
O0bembl M oA | O0BeMbI MUpaMuIbl M KOHyca. O0beM mmapa. [1nomany moBepxHocTen Te.
MOBEPXHOCTEH TeJl IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlePKAHHE 2
Vcnonb30BaHne MOHITUN MUPaMKJIa M KOHYC B PAKTUKO-OPUEHTUPOBAHHBIX 3ajauyax.
Tema 5.15. OcHoBHOe coepkaHue
KomOunanuu IIpakTHyeckue 3aHATHA )
MHOI'OrPaHHUKOB M Tea |[Ipaktrueckoe 3austue Ne 12. KomOUHAIINK T€OMETPUYECKUX TET.
BpallleHust
Tema 5.16. OcHoBHOe coepkaHue
I'eomeTpnueckne IIpakTHyeckue 3aHATHA 2
KOMOMHAIIMM HA [Ipaktuueckoe 3anstue Ne 13. Mcnonp3oBaHrne KOMOMHAIMI MHOTOTPaHHUKOB U Te
NpaKTHKe BpallleHUs B TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4aXx.
Tema 5.17. OcHoBHoOE coaepraHue
Pemenne 3agauy. OO6beMbl U IJIOLIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TE€J BPAIlCHHUS. 2
MHoOrorpaHHMKH H TeJja
BpallleHHs
Pa3nes 6. MHoxkecTBA. DjIeMeHTHI TeOpuH rpagos 10 OK 01
Tema 6.1. OcHoBHOe coepkaHue 9 OK 04
MHuo:xkecTBa [Mousitre MuOKecTBA. [TomMHOXKeCTBO. OTiepanun ¢ MHOXKECTBAMH. OK 06
Tema 6.2. TpogeccHOnANLHO-OPHEHTHPOBAHHOE COlePKAHTE 5 OK 07

Onepanum ¢

IpakTuyeckue 3aHATHS
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MHOKECTBAMHU IIpaktnueckoe 3anstue Ne 14. Onepanuu ¢ MHOXECTBaMU. PellleHne NpuKIaaHbIX
3amad.
Tema 6.3. OcHoBHoOE coepKaHue
I'padbi IIpakTuyeckue 3aHATHS
[Tpaktrueckoe 3ansatue Ne 15. [Tonstue rpada. Cesa3HbIM Tpad, 1epeBo, MUK rpad Ha 4
MJIOCKOCTH.
[Tpaktuyeckoe 3anstue Ne 16. [Ipumenenue rpagos. Perenne npukiagHpIx 3a1a4.
Tema 6.4. Pemmenne OcHoBHOe coepkaHue
3aga4. MHoxecTBa, Onepannn ¢ MHOkecTBaMHu. OmNKMCaHUE pealbHbIX CUTYallud C ITOMOILIBIO MHOXECTB. 2
I'padnbl u ux [TpumeHnenue rpadoB K peLICHUIO 3a1au.
NpUMeHeHue
Pa3nes 7. DineMeHTbI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BePOSITHOCTEH 20 OK 01
Tema 7.1. OCHOBHOE coiep:KaHne OK 02
OcHoBHble moHATHA | [IepecTaHOBKH, pa3MENICHUS, COYCTAHNS. 2 OK 03
KOMOHHATOPHKH OK 04
Tema 7.2. OCHOBHOE Colep:KaHHe OK 05
CobbiTHe, BepOSITHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMbI COOBITHIA. OK 07
coObiTus. Cil05keHHe M | YCIIOBHAsT BEpPOSITHOCTh. 3aBUCHMbIE U HE3aBHCHUMBIE COOBITHS. TeopeMbl O 2
YMHOKeHHe BEPOSITHOCTH MTPOU3BEJCHUS COOBITHIA.
BEPOATHOCTEH
Tema 7.3. IIpogeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
BeposiTHOCTH B IIpakTunyeckue 3aHATHSA
npogeccnoHadbHbIX | [Ipaktudeckoe 3aHstue Ne 17. OTHOcCHTENbHAash 4acTOTa COOBITHS, CBOMCTBO €€ 2
3ajavax ycToiuuBocTU. CTaTUCTUYECKOE ONpPENEIeHUE BEPOSATHOCTU. OLEHKa BEPOSITHOCTH
COOBITHS.
Tema 7.4. OcHoBHoOE coaepKaHue
JAuckperHnas cay4yaitHas | Bunbl ciydaiftHpix BenumanH. OnpeesieHne TUCKPETHON CIy9aifHOW BETUYUHBI. 3aKOH 4
BEJIMYUHA, 3AKOH €e | pacrpeeeHus TUCKPETHON Cly4ailHOM BenUnHbL. Ee yncioBbie XapaKTepUCTUKH.
pacnpeneaeHus
Tema 7.5. OcHoBHoOE coaepraHue 4

3agauyn MaTeMaTH4YeCKOM

Bapuanuonnsiii  psan.  Ilomuron wacror u  rucrorpamma.  CraTucTudeckue




28

CTAaTUCTHKH

XapaKTePUCTHUKU psifia HaOII0JaeMbIX TaHHBIX.

Tema 7.6.
CocTaBJieHue Ta0JIUI U
AHArpaMM Ha NpaKTHKe

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHMNE

IIpakTuyeckue 3aHATHS

[Tpaktrueckoe 3ansarue Ne 18. IlepBuunas 00paOOTKa CTAaTHCTHYECKUX JTaHHBIX.

['paduueckoe ux npeacTaBiIeHHE. 4
[Tpaktuyeckoe 3anstue Ne 19. HaxoxneHue cpeqHUX XapaKTEPUCTUK, HAOIIO1aeMbIX
JTAHHBIX.
Tema 7.7. OcHoBHOe coepkaHue
Pemenne 3agau. OnemeHTsl KoMOuHatopuku. CoObITHE, BEpOSATHOCTH cOObITHA. CloXeHue u
DJ1eMeHThI YMHOKCHUE BEPOSTHOCTEH. 5
KOMOUHATOPHKH,
CTATHCTHKH U TEOPUH
BEPOATHOCTEH
Pa3nen 8. OcHoBbI TpUroHOMeTpUH. TpuronomMerpuyeckue GPyHKIuU 40 OK 01
Tema 8.1. OCHOBHOE coep:KaHne OK 02
Tpuronomerpuuyeckue |Panuannas mepa yria. IToBOpOT TOYKM BOKPYr Hayana kKoopauHar. OnpeneneHue OK 03
$yHKIHN CHHYyCa, KOCHHYCa, TaHreHca M KOTaHreHca. 3HAKW CHHyca, KOCHHYyCa, TaHT€HCa H 2 OK 04
NPOU3BOJBLHOIO YIJIa, |KOTAHIEHCA 110 YETBEPTSM. 3aBUCHMOCTH MEXIY CHHYCOM, KOCHHYCOM, TAHI€HCOM U OK 05
yncjaa. Paquannasi ¥ |KOTaHTEHCOM OJHOTO U TOTO K€ yIJa. OK 06
rpaaycHasi Mepa yriaa | IIpakTu4yeckue 3aHATHS 2 OK 07
IIpakTuueckoe 3anarue Ne 20. 'pagycHas mepa yria.
Tema 8.2. OcHoBHOe coepkaHue
OcHOBHbBIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC YTJIOB 0O U -
TpUroHoMeTpuYecKkue |o. OpMyIibl IPUBEICHHS. 4
ToxRAeCTBA. DOpMYJIBI
npuBeIeHUsI
Tema 8.3. OcHoBHoOE coaepraHue
Cunyc, KocuHyc, Tanrenc |[Cymma u pa3HOCTh cuHYcOB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC
CYMMBI M Pa3HOCTH ABYX |IBOWHOTO yria. @opmynbl mojsoBHHHOTO yria. I[IpeoOpa3oBaHuss  CyMMBI 8

yrijoB. CHHYC H KOCHHYC
JBOIHOIO yrJia.

TPUTOHOMETPUYECKUX (YHKIMII B TMPOU3BEICHHE U IMPOU3BENCHHUS B CYMMY.
Bripaxkenue TpuroHoMeTpuueckux GyHKIUN Yepe3 TaHTeHC MOJIOBUHHOIO apryMeHTa.
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DopMy.Jibl 10JJOBUHHOIO
yria

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKEHUH.

Tema 8.4.
DYyHKIUH, UX CBOMCTBA.
Cnoco0ObI 3a1aHus

OcHOBHOe coep:kaHue

OO6macth ompeneneHus: U MHOXECTBO 3HaueHWU (yHKiui. YETHOCTh, HEYETHOCTD,
nepuoaAndHOCTh (GyHKIHA. CriocoObI 3agaHus () yHKITHMA.

byHkumii
Tema 8.5. OcHoBHoOE coaepraHue
Tpuronomerpuyeckue |OOnacTy ONpeAETICHUS M MHOXKECTBO 3HAYEHUH TPUTOHOMETPUYECKUX (DYHKIUIL.
(yHKIMH, UX CBOICTBA U | YETHOCTD, HEUETHOCTD, MIEPUOJUYHOCTh TPUTOHOMETpHUECKUX (yHKIMNA. CBOWCTBA U
rpauKu rpaduku GyHKIUR Yy = cOoS X, y = sin X, y = tg X, y = ctg X.
Tema 8.6. OcHoBHOE coep:xkaHue
IIpeodpa3oBanne IIpakTHYeckne 3aHATHS
rpagukoB [Tpaktrueckoe 3anstue Ne 21. CxxaTue u pacTsokeHne rpad)iKOB TPUTOHOMETPUICCKUX
TPUIOHOMETPHYECKHUX | dyHkuuid. [I[peobpazoBanue rpadukoB TPUTOHOMETPUUIECKUX (DYHKITHIMA.
byHkumit
Tema 8.7. IIpodeccuonaibHO-OpHEHTHPOBAHHOE COJIEPKAHUE
Onucanne IIpakTnyeckune 3aHATHSA
npou3BOACTBEHHBIX | [IpakTnueckoe 3anstHe No 22. lcmosb3oBaHWE CBOWMCTB TPUTOHOMETPHYECKHUX

NPOLECCOB C MOMOUILIO
rpagpukoB PyHKUMI

dbyHKIMHA B TpodecCHOHaTbHBIX 3a/1a9ax.

[Ipaktuyeckoe 3anstTue Ne 23. Hcnonb3oBaHue  CBOMCTB  (yHKIMIA B

npodeccHoHANBHBIX 3a7a9ax.

Tema 8.8. OcHoBHOE coep:xkaHue
Oo0paTHble OO6parHble TpuroHoMerpudeckre GyHKIuu. MIx cBOHCTBa U TpaduKH.
TPUTOHOMETPHYEeCKHUe
byHKkun
Tema 8.9. OcHoBHOE coep:xkaHue
Tpuronomerpuveckne |YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue
YPABHEHHUA H TPUTOHOMETPUUECKHX ypaBHEHUN OCHOBHBIX THIIOB: MpoCTeNIIne
HEPaBEHCTBA TPUTOHOMETPUYECKHE ypaBHEHHUS, CBOJALIMECS K KBagpaTHBIM, pellaeMble

pa3joKEeHUEM Ha MHOXUTENH, OJHOponHble. [IpocTeiinine TpUTOHOMETpUUYECKUE
HEpaBEHCTBA.




30

Tema 8.10. OcHoBHOe coepkaHue
Cucrembl CucreMbl TPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUH. 2
TPUTOHOMETPUYECKUX
YPaBHeHUil
Tema 8.11. OcHoBHoOE coaepKaHue
Pemenue 3agau. [IpeoOpa3zoBanre TPUTOHOMETPUUECKUX BBIpAXKEHUHN. PelieHne TpUroHOMeTpUIeCKUX
OcHoBBI YpaBHEHHUN U HEPABEHCTB, B TOM YHCJIC C UCIIOJIb30BAHUEM CBOMCTB (PYHKITHH. 2
TPUTOHOMETPHUH.
Tpuronomerpuuyeckue
byHKun
Paznen 9. Crenenu u kopHu. CrenenHass pyHKuus 18 OK 01
Tema 9.1. OcHoBHOe coepkaHue OK 02
Crenennas pynkuus, ee IlonsTHe KOpHSA N-OM CTENEHH M3 ACUCTBUTEIBHOrO 4ucia. PyHKIuU Y = W , UX 4 OK 03
cBOlicTBa OK 04
cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0i CTETICHU. OK 05
Tema 9.2. OcHoBHoOE coaepKaHue OK 07
IIpeoOpa3oBanue IpakTuyeckue 3aHATHS 2
BBIpaKeHuH ¢ KopHAMH |[Ipaktudeckoe 3anstre Ne 24, [IpeoOpa3oBaHre UpPaMOHAIBHBIX BBIPAKEHHUH.
N-o0if cTeneHun
Tema 9.3. IIpodeccnonabHO-OpHEHTHPOBAHHOE CO/IEPKAHHE
CBoiicTBa crenenu ¢ |[loHsiTHE CTEeeHH ¢ MIOOBIM palOHATBHBIM TMOKa3zareneM. CTerneHHbIe QYHKINH, UX
PalMOHAJBHBIM U CBOWCTBA U TpaUKH. 4
JelCcTBUTEIbLHBIM
NMOKa3aTeJ MM
Tema 9.4. OcHoBHOE coep:xkaHue
Pemenue PaBHOCWJIBHOCTE MppPAlMOHAIBHBIX YPABHEHUM U HEPaBEHCTB. METOAbl UX pELICHUS. 4
HPpanUOHAILHBIX Pemrenne nppanMoHaNbHBIX YPAaBHEHUN U HEPABEHCTB.
YPaBHEHUH U IpakTHyecKkue 3aHATHS 5
HEpPaBeHCTB [IpakTrueckoe 3anstue Ne 25. Pemienne nppanuoHadbHbIX YPAaBHEHUN U HEPABEHCTB.
Tema 9.5. OcHoBHoOE coaepraHue 5

CreneHn ¥ KOPHHU.

Ompenenenue creneHHol (yHkuu. Mcmonp3oBaHue €€ CBOWCTB MPU PEIICHUH
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Crenennast pyHkuus ‘ypaBHeHHﬁ U HEPABECHCTB.

Pa3nen 10. [Toka3aTenbHast pyHKIIUA 18 OK 01
Tema 10.1. OcHoBHoOE coaepraHue OK 02
Iloka3aTejabHas CreneHb C INPOM3BOIBHLIM  JIEHCTBUTENLHBIM  TOKazareneM. OmpeneneHue OK 03
(yHKIHs, ee CBOICTBA |MOKa3aTelbHOM (YHKIMH, e€e CBOMCTBA M rpaduK. 3HAKOMCTBO C IPUMEHCHHEM 6 OK 04
[0Ka3aTelIbHON GYHKIHH. Pemenne [0Ka3aTebHBIX ypaBHEHUI OK 05
(GYHKIHOHATBLHOIPA(QUIECKAM METOIOM. OK 07
Tema 10.2. OcHoBHOE coaepxaHue
Pemenue IIpakTHYeckue 3aHATHA
MOKa3aTeJbHbIX IIpaktnueckoe 3anstue Ne 26. PemieHue mnokasaTeNbHBIX YpPaBHEHHM METOJIOM
ypaBHeHMHii U ypaBHHUBAHUS MOKa3aTelNeH. 6
HEpPaBeHCTB [Ipaktnueckoe 3anstue Ne 27. PelieHwe NOKa3aTEIbHBIX YpPAaBHEHUM METOJA0M
BBEJICHUSI HOBOM MTEPEMEHHOIA.
[Tpaktrueckoe 3ansatue Ne 28. PerneHue mokasaTeIbHBIX YpaBHEHUH (DYHKITMOHAIBHO-
rpaUIeCcKuM METOIOM.
IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHMNE
IIpakTnyeckune 3aHATHSA 2
IIpakTueckoe 3anatue Ne 29. Penenne nokaszarenbHbIX HEPABEHCTB.
Tema 10.3. OcHoBHOE coaepxaHue
Cucremsl IIpakTunyeckue 3aHATHSA )
MoKa3aTeJbHbIX [IpakTuueckoe 3anstue Ne 30. Pemenue cucrem noka3areibHbIX YPAaBHEHUH.
yYpaBHeHHH
Tema 10.4. OcHoBHoOE coepKaHue
Pemenue 3agau. Pemenue nokaszaTenbHbIX YpaBHEHUM METOJIOM YpaBHUBAHMS MMOKA3aTENeH U METOJA0M 2
Iloka3aTenbHast BBEJICHUSI HOBOM MEpEMEHHOI. Perienne nokazaTeibHbIX HEPABEHCTB.
byHkuus
Pa3nen 11. Jlorapudmbl. Jlorapupmudeckasi GyHKius 26 OK 01
Tema 11.1. OcHoBHoOE coaepraHue 4 OK 02
Jlorapugm uuncia. Jlorapugm uucna. JlecATHIHBIN U HATYPATBHBIN JOrapu(MbI, YHCIIO € OK 03
JdecATHYHBIN U OK 04
HATYPAJIbHBIH OK 05
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Jorapugmsl, YUCJIO e OK 07
Tema 11.2. OcHoBHoOE coepKaHue
CaoiictBa norapugmos. |CpoiicTsa jorapudmoB. Oneparus JorapuhMUpPOBAHUS. 6
Onepanus
JorapupmMupoBaHus
Tema 11.3. OcHoBHoOE coaepraHue
Jlorapudgmuyeckasn Jlorapudmuueckasi GyHKIHUS U €€ CBOWCTBA. 2
¢yukuus, ee cBoiicta
Tema 11.4. OcHoBHOE coaep:xkaHue
Pemenue [Tonatue norapudmuyeckoro ypaBHeHHs. Omepauus mnoTeHUUpoBaHus. Tpu
JorapupmMuyecKkux OCHOBHBIX METOJIa pELICHHUS JIOTapu(PMUYECKUX ypaBHEHHMH: (PYHKIMOHAIBHO- 4
YPaBHEHHH U rpaduuecKuii, METOJ] MOTEHIMPOBAHUSA, METOJ BBEJICHHS HOBOH IEPEMEHHOM.
HepaBeHCTB Jlorapugmuueckue HepaBeHCTBA.
KomOunnpoBanHOe 3aHsTHE
IIpakTuyeckue 3aHATHS 9
[Tpaxtrueckoe 3anstue Ne 31. Pemmenue norapuMudecKkux ypaBHEHHI 1 HEPABEHCTB.
Tema 11.5. Cucrembl | OCHOBHOE coJepKaHue
Jorapupmmuyeckux AJNTOPUTM pEUICHUS CUCTeMbl ypaBHEHHMH. PaBHOCHIBHOCTH JOTapuPMUUYECKHX 2
ypaBHeHHH YPAaBHEHU U HEPABEHCTB.
Tema 11.6. IIpogeccnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE
Jlorapugmsl B npupoae |IlpakTtuyeckue 3aHATHS
U TeXHHKeE [Tpaktuyeckoe 3anstue Ne 32. [Ipumenenue norapudma. 4
[Ipaktnueckoe 3amsarue Ne 33. Jlorapudmudeckas cnupans B Tmpupone. Ee
MaTeMaTHYECKUE CBOMCTBA.
Tema 11.7. Pelmienne OcHOBHOe coep:kaHue
3agaud. Jlorapupmsbl. | Jlorapudmuueckas ¢pyakuus. Pemenne npocteimmx gorapuMUIeCcKuX ypaBHEHHUH. 2
Jlorapudpmmnueckas
byHkuus
Paznen 12. IlpousBoaHasi pyHKIUH, ee IPUMEHEHHE 36 OK 01
Tema 12.1. | OcnoBHoe conepxanne 2 OK 02
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IlonsTHE NPON3BOIHOM.
®opMmyJibl U IPABUJIA

OmnpeneneHre 4YHUCIOBOM TOCIENIOBATEILHOCTH W cmocoObl ee 3amanus. CBolcTBa
YHUCJIOBBIX IOCienoBarenbHoCcTed. Ormnpenenenre mpeaena IMOCiIeI0BaTeIbHOCTH.

nuddepennupoanusi | Boruncnenue npezaenos nocienoBaTenbHocTel. [Ipenen pyHkunn Ha 6€CKOHEYHOCTH.
[Ipenen ¢pynkuun B Touke. [Ipupamenue aprymenta. [Ipupamenue Gynkuu. 3amgauu,
NPUBOMSIIME K TMOHITHIO MPOU3BOAHON. OrnpeneneHue Mporu3BOIHON. AJITOPUTM
OTBICKaHUS TIPOU3BOAHOM.
Tema 12.2. OcHoBHoOE coaepxaHue

IIpousBoaHbIe CYyMMBI,
Pa3HOCTH NPOU3BeIeHUs,

®opmynsl guddepenumnpoanus. [Ipasuna quddepenumnpoBanus.

YaCTHOIO0
Tema 12.3. OcHoBHOE coep:xaHue
IIpousBoanbie Onpenenenue cinoxuoit ¢yakiuu. [Ipon3BoaHass TPUTOHOMETPUYECKUX (DYHKITHIA.
TPUroHoMeTpu4yecKux |[IpousBoaHas CloXHON QYHKINU.

(ynxuuii. Ilponssognas
CJI0KHOM (PYHKIUH

IIpakTHYeckue 3aHATHSA

[Tpaktrueckoe 3anstue Ne 34, HaxoxaeHue MpOnU3BOIHBIX.

Tema 12.4. OcHoBHoOE coaepraHue
IHonsitue o [Tonsitue HenpepuiBHON (PyHKIMU. CBOMCTBAa HEenmpepbiBHON (GYHKIMU. CBSI3b MEXKIY
HeNpepbIBHOCTH HEMPEPBIBHOCTHIO U AU HEpeHIUPYEMOCThIO QYHKIIUU B TOUKE. AJITOPUTM pEIICHUS
¢pynxuuu. Meron HEPAaBEHCTB METOJIOM HHTEPBAJIOB.
HHTEPBAJIOB
Tema 12.5. OcHoBHoOE coaepraHue

I'eomeTpuyeckuii u
usnyeckuii cCMbICI

'eomeTpuueckuil CMBICT TPOM3BOMHOW (YHKIMHM — YIJIOBOM KO3(PQPHUIMEHT
KacaTenbHOH K rpaduky (yHKIMH B TOYKE. YpPaBHEHHE KacaTelbHOH K rpaduky

NPOU3BOIHOMH (GyHKIMU. AJNTOPUTM COCTABICHHMS YPAaBHEHHUS KacaTelbHOW K rpaduky (yHKIHH
y=f(x).
Tema 12.6. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJIeP:KAHNE

duznyeckuii CMBICT
NPOM3BOHOI B

IpakTuyeckue 3aHATHS

[Tpaktrueckoe 3anarue Ne 35. @usznueckuii (MEXaHMYECKUI) CMBICI TIPOU3BOJTHON —

NpoecCHOHAIBLHBIX | MIHOBEHHAs CKOPOCTH B MOMEHT BpeMeHH t: v = S’ (t).
3ajavax
Tema 12.7. OcHoBHoOE coaepraHue

OK 03
OK 04
OK 05
OK 06
OK 07
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MoOHOTOHHOCTH Bospacranne u yObiBaHMe (YHKIMH, COOTBETCTBHE BO3PACTaHHUA M YObIBaHMSA
¢pynxuun. Touku ¢byHkuun 3HaKy npousBoAHOH. [loHsATHE TPOM3BOTHOW BBICHIETO IOPSIKA,
JKCTpeMyMa COOTBETCTBUE 3HAKa BTOPOHW MPOM3BOJHOM BBIMYKJIOCTH (BOTHYTOCTH) (PyHKIMM Ha
oTpe3Kke. 3aJauyd Ha MaKCUMyM U MUHUMYM. [loHsTHe acuMOTOTHI, CHOCOOBI HX
ornpeneseHusl. AJTOPUTM HCCIEAOBaHMs (QYHKIHMHM W IOCTPOEHHsl ee rpaduka c
MTOMOIIIbIO TPOU3BOAHON. [IpoOHO-TMHEHAsS PYHKITHS.
Tema 12.8. OcHoBHoOE coaepxaHue

HUccaenosanue pynkumii | MccnenoBanue ¢GyHKIIME HA MOHOTOHHOCTD U TTIOCTPOEHUE TPaPUKOB. 4
U NOCTPOeHue rpadgpukos
Tema 12.9. OcHoBHOe coepkaHue
Haubonbmee n Haxoxxnenne HamOONBIIET0O W HAaUMEHBIIET0 3HAuYeHWH (YHKIUH, MocTpoeHue 2
HaNMeEHbIIee 3HAYEHUA |TPa@UKOB MHOTOUWIECHOB C MCIIOJIb30BaHUEM allapaTa MaTeMaTHYEeCKOT0 aHAIN3aA.
byHKkun
Tema 12.10. OcHoBHOe coepkaHue
Haxo:xnenue IIpakTHyeckue 3aHATHA 2
ONTHUMAJILHOTO [Tpaktrueckoe 3anstue Ne 36. Hanmensiiee u HauOoJibiee 3HaueHue (PyHKITUH.
pe3yjabTaTa ¢ NOMOIbLI0 | [IpodeccnoHATBLHO-OPHUEHTHPOBAHHOE CO/IEP:KaHHe
NPOM3BO/IHOW B IpaKkTHYeCKHe 3aHATHS
NMPAKTHYCCKHUX 3a1a49aX | [[pakTtuueckoe 3aHstue Ne 37. Hcnosnb3oBaHWE TPOU3BOJAHOM B IMPAKTUYECKUX 4
3aayax.
[Ipaktuueckoe 3anstre Ne 38. HaxoxaeHue OnTUMaIbHOTO pe3yibTaTa ¢ MOMOIIBIO
MIPOU3BOIHON B MPAKTUYECKUX 3a/1a4ax.
Tema 12.11. OcHoBHOE coep:kaHue
Pemenne 3agau. @®opmynel ¥ npaBuia auddepenimpoBanus. VccnenoBanne (yHKIMA C TOMOIIBIO 2
IIpousBoanas pynkuuu, |npousBogHol. Hanbonpiee n HauMeHbIee 3HaUCHUS (PYHKITUH.
ee MpUMeHeHne
Pa3nen 13. IlepBooOpa3Hasi pyHKIUM, ee IPUMEHEHHUE 18 OK 01
Tema 13.1. OCHOBHOE co/iep:KaHne OK 02
IlepBooGpa3uasn 3ajaua O BOCCTaHOBIEHUM 3aKOHA BIDKEHHUS 110 M3BECTHOM ckopoctu. IloHsrue 5 OK 03
¢yukuun. [lpaBuiaa  |unrerpupoBanusa. O3HAKOMIICHHE C TOHATHEM MHTErpaga M IIEPBOOOPA3HOU s OK 04
HAXOKTEeHHsI ¢yukuuu y=f(x). PemieHue 3amau Ha CBA3b INEPBOOOPA3HON U €€ MPOM3BOIHOIA, OK 05
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nepBoo0pa3HbIX BBIUMCIICHHE TMEpBOOOpa3HON s jgaHHOW ¢yHkmuu. Tabmuma dopmyn s OK 06
HaXO0XJICHUS MepBO0Opa3HbIX. V3yueHne mpaBuiia BEIYUCICHHS IEPBOOOPA3ZHOM. OK 07
Tema 13.2. OcHoBHoOE coepKaHue
ITnomans 3amayy, MPUBOIALIME K TMOHSATHIO OIPENEICHHOr0 HMHTErpajla — O BbIUYHCICHHUH
KPHUBOJIMHEIHOM IJIONIAAM  KPUBOJUHEHMHOW  Tpameuum, O MNepeMenieHud Toudku. [loHsitue 4
Tpaneuun. Popmysa | onpeAeEHHOr0 WHTErpana. ['eoMeTprudeckuii U (PU3MUECKHl CMBICT OIPEACICHHOTO
Herorona — Jleiitonnna |unrerpana. @opmyna Hetorona— JleliOHuma.
Tema 13.3. OcHoBHOe coepkaHue
Heonpenesennbiii 1 | [IoHATHS HEONIPEETIEHHOIO UHTETPAIAa M ONIPEIEICHHOIO HHTETpaa. 2
onpeaeaeHHbIH
HHTErpajbl
Tema 13.4. OcHoBHOe coepkaHue 5
ITonsiTue 00 I'eomeTpuyeCcKnii CMBICI ONPENEICHHOTO HHTETpaIa.
OmnpeneJIeHHOM IIpodeccnona/ibHO-OPHEHTHPOBAHHOE COCPKAHHE
HHTEerpajie Kak miomaiam | [Ipakrudeckue 3aHATHS 2
KPHBOJIMHEHHOM [Tpaktrueckoe 3anstue Ne 39. Haumensiee u HauOoJibIee 3HaueHue (PyHKITUH.
Tpaneuun
Tema 13.5. IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IePKAHUE
OnpenenenHblil IIpakTnyeckue 3aHATHSA
HHTErpaJl B ’KU3HHU [Ipaktnueckoe 3anstue Ne 40. I'eoMeTpuUecKuid CMBICI OMPEAEICHHOI0 MHTErpasa. 4
®opmyna Hetotona — JleliOHuna.
IIpaktnueckoe 3ansatue Ne 41. Pemenue 3amay Ha NpPUMEHEHUE HUHTErpajia i
BBIYHCIICHUS (PU3NICCKUX BEITUYHH U TUIOIIAEH.
Tema 13.6. OcHoBHOe coepkaHue
Pemenne 3agau. [TepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBoodOpasHbix. Ee mpumenenue.
IlepBoobGpa3nasn 2
(pynxuumn, ee
NpUMeHeHHe
Pa3nen 14. YpaBHeHHs U HepaBeHCTBA 28 OK 01
Tema 14.1. OcHoBHOE coepKaHue 5 OK 02
PaBHOCHJIBHOCTH PaBHOCUIILHOCTL ypaBHEHHMH U HepaBeHCTB. Omnpenenenus. OCHOBHBEIE TEOPEMBI OK 03
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YPaBHEHHH H
HepaBeHCTB. O0mue
MeTO/bI pelieHus!

PaBHOCWIIBHBIX TEpexXo/iaX B ypaBHEHMUAX M HepaBeHCTBax. OOIIHMe METOAbI pelieHus
yYpaBHEHM: Tepexoa OT paBeHCTBa (YHKUMHA K paBEHCTBY apryMEHTOB JIJIs
MOHOTOHHBIX (PYHKIIUH, METOJ Pa3j0XKCHUs Ha MHOXKUTEIH, METOJ BBEICHHS HOBOM
nepeMeHHOH, G YHKIIMOHATBHO-TPaUIECKUI METOT.

IIpakTuyeckue 3aHATHS

[Tpaktrueckoe 3anstue Ne 42, Penienrie ypaBHEHH 1 HEPaBEHCTB () yHKIIMOHATLHBIMHU
METOJIaMHU.

Tema 14.2.
I'paduyecknii meroa
pelleHns ypaBHEeHUI,

HEPaBeHCTB

OcHoBHOe coepkaHue

OOu1re MeTobl PelICHNsT HEPAaBEHCTB: MEPEX0]] OT CPAaBHEHMS 3HAYCHUN (QYHKIMHA K
CPAaBHEHMIO 3HAYCHHWH apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIMH, METOJ MHTEPBAJIOB,
¢byHkunoHanbHO-Tpaduuecknii Meron. I'paduyeckuii MeTon peuieHuss ypaBHEHHN U
HEPaBEHCTB .

IIpakTHYeckue 3aHATHSA

[Ipaktrueckoe 3anarue Ne 43. PemieHwe ypaBHEHUH M HEPABEHCTB TpadUUECKUM
METOJIOM.

Tema 14.3.
YpaBHeHusi u
HepaBeHCTBa ¢ MOAYJIeM

OcHOBHOe coep:kaHue

Onpenenenne monyns. Packpeithe wonaynsi 1o omnpenenenuto. [Ipocreiimue
ypaBHEHUsSI U HEpaBEHCTBAa ¢ MojayJiieM. [IpuMeHeHue paBHOCWIBHBIX MEPEXOJI0B B
OTpe/IeNICHHBIX TUIAaX YPaBHEHUI U HEPABEHCTB C MOIYJIEM.

IIpakTHYeckue 3aHATHSA

IIpakTnueckoe 3ansatue Ne 44. Pernienye ypaBHEHU U HEPABEHCTB C MOZYJIEM.

Tema 14.4.
YpaBHeHus u
HepaBeHCTBA ¢

OcHoBHOe coepkaHue

3HaKOMCTBO ¢ mapameTpoM. [Ipocrelinme ypaBHEHUS U HEPAaBEHCTBA C TaPaAMETPOM.

napaMeTpamMu
Tema 14.5. IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IePKAHUE
Cocrasienue u pemenue | [IpakTuyeckue 3aHATHSA
npogeccuoHadbHbIX | [Ipaktuueckoe 3amste No 45. PemicHue TEKCTOBBIX 3a7ad MPO(ECCHOHATBLHOTO
3a7a4 ¢ IOMOUIBLI0 COJIepKaHusI.
YPaBHEHHH [Tpaktuueckoe 3ansitue Ne 46. PemieHne TEKCTOBBIX 3amad MpodeCCHOHATHLHOTO

COJICpKAHUS.

OK 04
OK 05
OK 06
OK 07
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[Tpaktuueckoe 3ansitue Ne 47. PemieHune TEKCTOBBIX 3aqad Mpo(eCCUOHATHLHOTO
COJIEpKaHusl.
[Ipaktrueckoe 3amsitue No 48. PemieHue TEKCTOBBIX 3aad Mpo¢dhecCHOHATBLHOTO
coJlep KaHusl.
Tema 14.6. OcHoBHoOE coaepKaHue
Pemenue 3agau. IIpakTnyeckue 3aHATHSA 2
YpaBHeHus u [Tpaktuyeckoe 3ansatue Ne 49. OOmme MeToAbl pelieHHUs] ypaBHEHUNA. YpaBHEHUS U
HepaBeHCTBa HEPaBEHCTBA C MOJYJIEM U C TTapaMeTPaMH.
KoncyabTanum 6
IIpome:xyTOoUHasi aTTECTAIUA 6
Bcero: 332




3. YCJOBHUSA PEAJ/IM3ALIUNU OBHIEOBPASOBATEJIBHOI'O YYEBHOI'O
NPEAMETA
3.1. lns peanuzamuu pabodeil mporpamMmbl YIeOHOTO TpeaMeTa MPeayCMOTPEHO CIEayIolee
yueOHOe MTOMEIICHHE:

- kabwHer «Marematuka. Maremarndeckue auCHUIUIMHBL —(OO1meoOpa3oBaTeIbHBIC
TUCITUTUTAHBD.

YdeOHOe TOMEIIEHHE COOTBETCTBYeT TpeOoBaHusM CaHUTAPHO-IHIEMHOIOTHYECKIX
OpaBWJI M  HOPMATHBOB, OCHAIIEHO THUIOBBEIM  00OpyJOBaHHWEM, B TOM  4YHCIIe
CIIEIUATM3UPOBAHHON Y4YeOHOM MeOeNbl0 M CpeIcTBaMH OOy4YeHHUs, HEOOXOJUMBIMU IS
BBITIOJIHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKU 00YJarOIIUXCS.

B yuebHOM momenieHny mpeaycMOTPEHO Cieayroliee 000py10BaHueE:

— KOMIUIEKT y4eOHOU MeOenu (CTOJbI, CTYIbs, JOCKA);

— KOMIUIEKT y4eOHO-HArJISIIHBIX MMOCOOMMA: CTEHIBI; HAa0Op MoOJeNell 1Mo CTEPEOMETPHH,
KOMIUIEKT IJIAKaTOB.

B y4yeOHOM mMOMeEmEHHH TPEAYCMOTPEHBI CIEAYIOIINE TEXHUYECKHE CpEICTBa

oOydeHus:

— MIEPCOHATILHBIN KOMITBIOTED C JTUIICH3HOHHBIM IPOTPaMMHBIM 00€CIICYCHUEM;

- JIOKaJlbHAsl KOMIIBIOTEPHAS CETh,

- rpadonpoeKTop;

- 9KpaH JIEMOHCTPAIlMOHHBIN Ha IITATHBE;

- MUKPOKAJIbKYJISTOPHI,

— JIOKAJIbHASI KOMITBIOTEPHAS CETh.

Jlnst peanu3zaiu pabodeil mporpaMmbl yueOHOTO IpeMeTa MpeIycMoTpeHa Oubanorexa
Y YUTAJIBHBIN 3aJ1 C BBIXOJOM B ceTh MIHTEpHET.

3.2. UapopMannoHHOe o0ecnieyeHne peain3auiu MporpaMmbl

3.2.1. OcHOBHbBIE YJIeKTPOHHBbIE U3TAHUS

1. Mepznsk A. I'. Maremaruka: anreOpa MW Hayaja MaTeMaTHYECKOrO aHalU3a,
reometpus. AnreOpa u Hadajga mMaTemMaTudeckoro aHaiausa. 10 kmacc. YriayOn€HHBIN ypoBeHb. /
A.I'. Mep3nsk, JI.A. Homuposckuii, B.M. Ilonskos. - Mocksa : [Ipocsemenue, 2023. - 480 c. -
ISBN 978-5-09-101586-7. - TekcT: 2IeKTPOHHBIN.

2. Mep3nsak A. I'. Maremaruka: anrebpa M Hayajla MaTeMaTHYECKOIO aHalM3a,
reometpus. AnreOpa u Hadajga MaTeMaTHdeckoro aHanusa. 11 kmacc. YrioyOn€HHBIN ypoBeHb. /
A.I'. Mep3nsk, JI.A. Homuposckuii, B.M. Ilonskos. - Mocksa : [Ipocsemenue, 2023. - 412 c. -
ISBN 978-5-09-101587-4. - TekcT: 2IeKTPOHHBIN.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. Hukonsckuii, C. M. Maremaruka: anreOpa u Hadajga MaTeMaThdeckoro aHammsa. 10
kJacc (0a30BeIif U yriyOneHHbIi ypoBHH) : yuebnuk / C. M. Hukonsckuit, M. K. [Toranos, H. H.
PemernukoB. - 7-e uzn. - Mocksa : [Ipocsemenue, 2022. - 432 c. - ISBN 978-5-09-099454-5. -

Texcr : 31eKTPOHHBIN.

2. Huxonbckuii, C. M. MaremaTtuka: anrebpa M Hadajga MaTEMaTHYECKOTO aHAIIN3a,
reoMeTpusi. AnreOpa U Hayaia MaTeMaTHdecKoro ananusa. 11 kimacc. ba3oBeiii U yrmyOon€éHHbIN
ypoBHU : yueOHuk / C. M. Hukonsckuii, M. K. Iloranos, H. H. Pemernukos. - 6-e u3g. -
Mocksa : M3garensctBo "lIpocBemenne”, 2022. - 464 c. - ISBN 978-5-09-099455-2. - Tekcr :
3JIEKTPOHHBIMN.



KoHTpoJIb M OLEHKA pacKpBIBAIOTCS 4Yepe3 MPEIMETHBIE Pe3yJIbTaThl, YCBOCHHBIC
3HAHWUS ¥ MPUOOPETCHHBIE O0YJAIOITUMHUCS YMEHUS, HallpaBJIeHHbIC Ha (hOpMUPOBAHUE OOITUX

KOMIIETEHIINH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB
OCBOEHHMAOBIIEOBPA3ZOBATEJIBHOT'O YYEBHOI'O ITPE/IMETA

O01mas KoMneTreHus

Paznen/Tema

TH olleHOYHBIX
MepOonpuATHIA

OK 01. Beibupatp
CHOCOOBI PelIeHHUs
3a7a4
npodhecCHOHATBLHOM
JeATEIIbHOCTH
IPUMEHUTEIBHO K
pa3InIHBIM
KOHTEKCTaM

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6, 1.7.

P 2, Tems! 2.1, 2.2 T1-0/c.

P 3, Temur 3.1, 3.2, 3.3, 3.4 I1-o/c, 3.5
IT-o/c, 3.6 I1-o/c.

P 5, Temsur 5.1, 5.2 I1-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 TI-o/c, 5.8, 5.9, 5.10
IT-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II-
o/c, 5.15, 5.16, 5.17.

P 6, Tems! 6.1, 6.2 I1-0/c, 6.3, 6.4.

P7, Temw 7.1, 7.2, 7.3 T1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7.

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11.

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5.
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4.

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7.

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11.

P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-
o/c, 13.5 IT-o/c, 13.6.

P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6

OK 02. Hcnonp3oBaTh
COBpPEMEHHbIE
CpeICTBA MOKUCKA,
aHayM3a u
UHTEPIIpETALUU
uHpopmanuu, u
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITNIOJTHEHUS 3a/1a4
npodeCcCHOHATbHON
ACATCIIBHOCTU

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
16,1.7.

P 2, Temsr 2.1, 2.2 IT-o/c.

P 4, Temsr 4.1, 4.2 II-o/c, 4.3 II-o/c,
4.4,

P 5, Temsr 5.1, 5.2 IT-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 Il-o/c, 5.8, 5.9, 5.10
IT-o/c, 5.11, 5.12 I1-o/c, 5.13, 5.14 II-
o/c, 5.15,5.16, 5.17.

P 7, Temnr 7.1, 7.2, 7.3 TI-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7.

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11.

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4,9..5

Texymmii KoHTpOIH B hopme:

— TECTHPOBAHUE;

— YCTHBIH OIIPOC;

— KOHTpOJIbHAs paboTa;

— OILICHKA BBIMOJHEHUS
MPaKTHYECKUX PadoT.

[IpoMexxyTouHas arrecTanus

B (hopme:
- DK3aMeEH.
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P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4.

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7.

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11.

P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-
o/c, 13.5 IT-o/c, 13.6.

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 03. IlmanupoBaTh
U PEaTn30BHIBATH
coOCTBEHHOE
po¢eCCHOHAIBHOE 1
JMYHOCTHOE Pa3BHUTHE,
peANPUHIMATEIBCKY
10 ICATEIILHOCTD B
npodhecCHOHATBLHOM
cdepe, UCIONIB30BaAThH
3HaHUA 110

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6, 1.7.

P 3, Temnr 3.1, 3.2, 3.3, 3.4 TI-o/c, 3.5
IT-o/c, 3.6 I1-o/c.

P 4, Temsr 4.1, 4.2 II-o/c, 4.3 II-o/c,
4.4,

P 5, Temur 5.1, 5.2 IT-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10
II-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II-
o/c, 5.15, 5.16, 5.17.

¢dbuHaHCOBOM P7, Temm 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
IpPaMOTHOCTH B 7.6 I1-o/c, 7.7.
Ppa3InYHBIX P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
JKM3HEHHBIX 8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11.
CUTYaIUIX P9, Tems1 9.1, 9.2, 9.3 [1-0/c, 9.4, 9.5.
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4.
P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7.
P 12, Temwr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11.
P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-
o/c, 13.5 IT-o/c, 13.6.
P 14, Temwr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6
OK04. Dddexruno | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
B3aumMmopencreosarte u | 1.6, 1.7.
paboraTh B | P2, Temn 2.1, 2.2 IT-o/c.

KOJIJICKTUBC U KOMAaHAC

P 3, Temur 3.1, 3.2, 3.3, 3.4 I1-o/c, 3.5
IT-o/c, 3.6 I1-o/c.

P 4, Temn 4.1, 4.2 IlI-o/c, 4.3 IlI-o/c,
4.4,

P 5, Temsur 5.1, 5.2 I1-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10
II-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II-
o/c, 5.15, 5.16, 5.17.
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P 6, Tems! 6.1, 6.2 I1-0/c, 6.3, 6.4.

P7, Temm 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7.

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11.

P9, Tems1 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5.
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4.

P 11, Temwsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7.

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11.

P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-
o/c, 13.5 IT-o/c, 13.6.

P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 T1-o/c, 14.6

OK 05. OcyiiecTBasiTh
YCTHYIO U
MHUCbMEHHYIO
KOMMYHUKAIMIO HA
roCyJapCTBEHHOM
s3bIKe Poccuiickon
denepaunu C y4eToM
0COOEHHOCTEH
COLMAJIBLHOTO U
KYJIbTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6, 1.7.

P 5, Temsur 5.1, 5.2 I1-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10
II-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II-
o/c, 5.15, 5.16, 5.17.

P7, Temw 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11.

P9, Tems1 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5.
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4.

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7.

P 12, Temwr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11.

P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-
o/c, 13.5 IT-o/c, 13.6.

P 14, Temwr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6.

OK 06. ITposBasaTh
IPaXIaHCKO-
NaTPUOTUICCKYIO
MTO3HIIMIO,
JIEMOHCTPHPOBATh
0CO3HAHHOE
MOBEJCHUE HA OCHOBE
TPATUIIMOHHBIX
00111e4eIIOBEYECKHUX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6, 1.7.

P 5, Temsur 5.1, 5.2 I1-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 II-o/c, 5.8, 5.9, 5.10
II-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II-
o/c, 5.15, 5.16, 5.17.

P 6, Temnl 6.1, 6.2 IT-0/c, 6.3, 6.4.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-olc, 8.8, 8.9, 8.10, 8.11.
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LICHHOCTEH, B TOM
YHUCIIE C YYETOM

P 12, Temwm 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 Il-o/c, 12.7, 12.8, 12.9,

rapMOHH3aLUU 12.10 IT-o/c, 12.11.
MeKHamuoHanbHEIX 1 | P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-
MEXKPETUTUO3HBIX o/c, 13.5 IT-o/c, 13.6.

OTHOIIICHUH, P 14, Temnr 14.1, 142, 14.3, 14.4,
npuMeHsTh ctannaptel | 14.5 I1-o/c, 14.6
AHTUKOPPYIMIIUOHHOTO

MIOBEICHUS

OK 07. P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
ConencTBoBarh 1.6,1.7.

COXpaHEHHUIO P 2, Temsr 2.1, 2.2 IT-o/c.
OKpY>Kalolleu cpeibl, P 3, Temn! 3.1, 3.2, 3.3, 3.4 II-o/c, 3.5
pecypcocbepexennto, | I1-o/c, 3.6 T1-o/c.

MIPUMEHSATH 3HAHUS 00
M3MEHEHUH KIIMMara,
MIPUHIIMIIBI
OEpEKITUBOTO
IPOM3BOJICTBA,
3pPEeKTUBHO
JIEACTBOBATH B
YpE3BbIYANHBIX
CUTYaIUIX

P 4, Temsr 4.1, 4.2 II-o/c, 4.3 II-o/c,
4.4,

P 5, Temur 5.1, 5.2 IT-o/c, 5.3, 5.4 II-
o/c, 5.5, 5.6, 5.7 TI-o/c, 5.8, 5.9, 5.10
II-o/c, 5.11, 5.12 II-o/c, 5.13, 5.14 II-
o/c, 5.15, 5.16, 5.17.

P 6, Temsl 6.1, 6.2 IT-o/c, 6.3, 6.4.

P7, Temm 7.1, 7.2, 7.3 I1-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11.

P9, Tems 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4.

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7.

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 II-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11.

P 13, Temsr 13.1, 13.2, 13.3, 13.4 II-
o/c, 13.5 IT-o/c, 13.6.

P 14, Temwr 14.1, 14.2, 14.3, 144,
14.5 I1-o/c, 14.6
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BbICIIEr0 00Pa30BaAHUA
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umenu aamupasa C.0O. Makaposa»

Koraacckuii puauan ®I'bOY BO «I'YMP® umenn agmupanaa C.0. Makaposay

KOMIIVIEKT KOHTPOJIbHO-OIIEHOYHBIX CPEACTB
ITO OBIIEOBPA3OBATEJIBHOMY
YYEBHOMY HPEIMETY

ITYIIL. 01 MATEMATHUKA
(o0meodpa3oBaTenbHAs MOATOTOBKA, TEXHOJIOTHYECKHUI MPO(PHIb)

ITPOI'PAMMBI ITIOAT'OTOBKH CIIEUAJIUCTOB CPEJHEI'O 3BEHA

o ClMenMuaJIbHOCTH
26.02.03 CYJIOBOKJIEHUE

KBAJTUPUKALMS
CTAPIINU TEXHUK-CYAOBOIAUTEJIb C TIPABOM JKCIIVIYVATALLUN
CYAOBBIX DHEPTETUYECKHUX YCTAHOBOK
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COI'JTACOBAHA YTBEPXK/JEHA
3aMecTUTENb TUPEKTOpa 10 y4ebHO- eKTOop (huaHAIA

MeToauyeckoii pabo Hnana
,_/@ O.B. lepruna
H.E. I'nagenuesa
& Ly 2023
4. e 2022
OJIOBPEHA

HA 3aCe1aHUHU LUKJIOBOi KOMHCCHHA
MaTCMaTHYECKHX U €CTECTBECHHOHAYYHBIX
JUCIIUILTHHE

[Ipotokon ot /6 . 05’72011 Ne 9

[pencenarens [}7/“. —~ H.H. Cy66otuna

PA3PABOTYHK:

Kanannesa Onbra Muxaiinosna— npenogasatens KPY Kormacckoro ¢umara ®I'BOY BO
«'YMP® nmenn anmupana C.O. Makaposay

KOoMMIeKT KOHTPOJNBHO-OLEHOYHBIX CpeJCTB N0 yyeOHomy mpeamery I[TVILOI
Marematuka  paspabotan B cooTBeTcTBHM ¢ (DelepalbHBIM  rOCYJapCTBEHHBIM
obpazosarensHeM ctangaptoM COO, yreepxaenHsM [Ipukasom MusncTepeTsa o6pazoBaHus
u Hayku Poccmiickolt ®enepanum ot 17.05.2012 Ne 413 ¢ H3MeHEHHSMH W IONOJHEHHIMH,
DenepanbHbIM rOCYIapCTBEHHBIM obpazoBarenbHbM CTaHJapTOM CpeIHero
npodeccHOHATEHOrO 00pa3oBaHHsA, YTBEPXKICHHBIM TMpPHKa3oM MHHHCTEpCTBA TIPOCBEMIEHHS
Poccuiickoit @enepammu ot 2 nexabps 2020 r. N 691, mo crnenmansHocTH 26.02.03
Cynososxaenune, paboueif mporpamMmoit yueGHOr0 NpeaMera.
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1. TACHHOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB
11O YYHEBHOMY INIPEJIMETY
ITVIL. 01 MATEMATHUKA

1.1. O0sacTh NpMMEHEHHs1 KOHTPOJIbHO-OLICHOYHBIX CPEACTB

KontponbHo-onienounbie  cpenctBa  (KOC)  sBmsitoTcss  4acThl0  HOPMATHBHO-
METOAMYECKOT0 O00ECIeUeHUs] CUCTEMbl OLEHMBAHMUSA KauyecTBa OCBOCHMSA OOYYaIOUIMMHCS
MPOrpaMMbl  MOJTOTOBKH CHEHUAIMCTOB CPEIHEro 3BeHa 10 crnenuainbHocT 26.02.03
CynoBoxaeHue 1 00ecreyuBaloT MOBBIIICHHE KauecTBa 00pa30BaTeIbHOrO Mpoliecca.

KOC mno yuebHOMY TpeaMETy MpeCcTaBiseT cCOO0H COBOKYITHOCTh KOHTPOIHPYIOIINX
MaTepuaioB, NpPETHA3HAYCHHBIX JUISI HW3MEPEHUS YPOBHS JOCTHKCHHS OO0ydJaroImuMcs
YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYEHHUSI.

KOC mno yueGHOMY mpeaMeTy HCIONb3yeTcsl NPU TMPOBEACHUU TEKYIIEro KOHTPOJIS
yCIIEBAaeMOCTH M MPOMEKYTOYHON aTTecTallui 00ydJaroluXcsl B BUIE DK3aMEHa.

1.2. Pe3yabTaTrhbl 0CBOCHUSA Y4eOHOH NpeaMeTa, NoaJiexaime npoBepke
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Koa
HAHMeEHOBaHHeE
dopmupyembIx
KOMIIeTeHINii

Ilianupyemble pe3yabTaThbl 00yUeHUs

Oonmue

IIpeamernbie

OK 01. BeiOupats
CIOCOOBI pereHus
3amaq
npo¢eCcCuOHATBHON
JeSATeIbHOCTH
MPUMEHUTEITHHO K
pa3ITUYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpYyAY,
MacTepcTBa, TPYyA0t00ue;
- TOTOBHOCTb K aKTI/IBHOI\/'I ACATCIIBHOCTHU
TEXHOJIOTMYECKOW M COLMAIbHOM HAMpPaBICHHOCTH,

OCO3HAaHUEC NI CHHOCTH

CMOCOOHOCTh ~ MHUIMHMPOBATH, IUJIAHUPOBATH H
CaMOCTOSTENILHO BBITIOIHATH TAKyIO AEATEILHOCTD;
- MHTEpEC K pa3IMYHbIM cepam
npodeccHoHaIbHON AEATETLHOCTH.

Osnanenue YHHUBEPCATHLHBIMHU y4eOHBIMH
MI03HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CaMOCTOSITEIHLHO dbopMyIHpOBaTH u
aKTyaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH MPH3HAK WU
OCHOBaHUS [UIsl CpaBHEHHWs, Kiaccupukamuu u
0000IIICHHS;

- OmpeleNsiTh IeNd JAeATeIbHOCTH,
MapaMeTpsl U KPUTEPUHU MX JOCTHKCHHS,
- BBISBJISITH 3aKOHOMEPHOCTH W IPOTHUBOPEYUS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHTh KOPPEKTUBHI B JIEATEIHHOCTh, OI[CHUBATH
COOTBETCTBHE PE3yJIbTaTOB IEJISAM, OIICHHBAThH
PUCKU TIOCTIEACTBHIA NeSTENLHOCTH;

- pa3BHBaTh KPCATHBHOE MBINUICHUE MPU PEIICHUN
KU3HEHHBIX Mpo0IeM

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

- BJIaJIETh HaBBIKAMU Y4eOHO-HCCIIEIOBATENBCKOM 1
MIPOCKTHOHN JIeATEIHbHOCTH, HABBIKAMH pa3peIleHUs

3a/1aBaTh

- BJIaJETh METOAAMHU JIOKA3aTeNIbCTB, AJITOPUTMAMH PELICHHS 3ajad;
yMeHue (opMyITUpoOBaTH OINpPENEICHUS, AKCHOMBI H TEOPEMBI,
OPUMEHSATh WX, MPOBOJUTH JOKa3aTeNbHBIE PACCYXKIEHHS B XOJE
peIIeHHs 3a]1a4;

- YMETh OINEPUPOBAThH MOHATHSIMHU: CTEIIEHb YUCIIA, JOrapupM YUCIa;
YMEHHE BBHINOJHATh BBIYMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs
BBIPQKEHUII CO CTEMEHAMU U Jorapugmamu, mpeoOpa3oBaHUsS
IpOOHO-PAMOHATBHBIX BBIPKEHHIA,

- YMETh OIEPUPOBATH MOHATUSMU: PALMOHAIbHbIE, HPPALIIOHAIBHBIE,
MoKa3aTesbHbIE, CTETICHHBIE, JorapupMHUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHSI U HEPABEHCTBA, MX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: QYHKIIWS, HENPEPhIBHAS (YHKIIHUS,
MPOU3BO/IHAS, TIEPBOOOpa3Has, OINPENEIEHHBIH WHTETPal; YMETh
HaXO/JUTh TPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIMH, HCIONb3YS
CIpaBOYHBIC MaTEpHajbl; HWCCIEAOBaTh B IPOCTEHINIUX CITydasx
(GyHKIMHM HA MOHOTOHHOCTb, HaXOJAWUTh HAHOOJBIINE U HAUMEHBIINE
3HaueHHs ~ QYHKIWHW, CTPOUTh  TpadWKd  MHOTOWICHOB  C
UCTOJIb30BAaHUEM allllapaTa MaTeMAaTUYEeCKOTO aHajiu3a; MPHUMEHSTh
MIPOU3BOIHYIO TIPY PEIICHUH 3ajad Ha JBW)KCHUE, PelIaTh MPaKTHKO-
OPHEHTHUPOBAHHBIC 33/1a4H Ha HAaUOOJIBIINE U HAMMEHBIIINE 3HAYCHUS,
Ha HaXO0XJICHUE IyTH, CKOPOCTH U YCKOPEHUS;

- yMeThb OIIEPUPOBATH MOHATUAMHU: paAlUMOHAIbHAS (YHKLUA,
nmokaszaTenbHass (YHKIUS, CTeneHHas (QYHKIUS, JorapupMudecKas
GbyHKLMSA, TPUTOHOMETpUYECKre GYHKINHU, 0OpaTHbIE (QYHKIINH;
YMEHHE CTPOUTh TpadUKh W3YyYCHHBIX (YHKIUH, HCIOIH30BAThH
rpaduKy MpH U3yYCHUH MPOLIECCOB M 3aBUCHUMOCTEH, MPH PELICHUU
3a7a4 U3 JPYruxX y4eOHBIX MPEIMETOB U 3a7ay U3 PealbHOH JKU3HU;
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEXy BEIUYNHAMU;

- YMETh peliaTth TEKCTOBBIC 3aJaull Pa3HBIX THUIIOB (B TOM YHCIE Ha




48

npo0em;

- BBIBJIATH NPUYUHHO-CICIACTBCHHBIC CBSA3U U
aKTyaJM3MpOBaTh 3aJady, BBIIBUTATH THIIOTE3Y €€
pelIcHus, HaxXoauThb ApPTYMCHTBI JJISL
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUHW, 3a/1aBaTh
[apaMeTphbl U KPUTEPUU PELICHNUS;

- aHAIM3HMPOBATH TIOJTYYCHHBICE B XOJAE PEIICHHS
3aa4yu pPE3yJibTaTbl, KPUTUUYCCKU OLCHUBATH HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HW3MEHEHHE B
HOBBIX YCJIOBUAX;

-- YMEeTh NEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO H
MPAKTUIECKYIO0 00JIACTH KU3HEIEATEIIHbHOCTH;

- yMeTh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTei;
- BBIIBUTaTh HOBBIE  MJIEH, npeJiaraTh

OpUTMHAJIbHBIC IOJXO0/bI U PELICHUS;
u CIIOCOOHOCTh 1754 HCIIOJIb30BaHUs B
II0O3HABATEJILHON U COLUAIbHOW ITPAKTUKE

MPOLIEHTHI, IOJIU U YaCTH, Ha IBUXKEHHE, padoTy, CTOUMOCTh TOBapOB
U YCIyr, HAJOTH, 3aJauyd W3 OOJIACTH YIpPaBICHHUS JUYHBIMH U
ceMeMHbIMU (PUHAHCAMHU); COCTABJIATH BBIPAKECHUS, YpaBHEHMUS,
HCpPAaBCHCTBA M HUX CHUCTCMbI IO YCJIOBUIO 3aJadu, HCCICAOBATH
MOJIyYEHHOE pellIeHre U OLEHUBATh MPaBIONOJ00HOCTh PE3YIbTATOB;
- YMETb ONEepUpOBaTh TOHATHUSAMH: cpenHee apu(pMETHYECKOE,
MearaHa, HauOoJblllee U HauMeHblIlee 3HaueHus1, pa3mMax, JUCIepcus,
CTaH/IaPTHOE OTKIOHEHHWE YHCIOBOTO HaOOpa; yMEHHE HW3BIICKATh,
MHTEPIPETUPOBATh UH(OPMALINIO, TPEICTABICHHYIO B TabIuIax, Ha
auarpamMmax, rpadukax, OTpaKaloUIyld CBOWCTBA  peaTbHBIX
MPOLIECCOB M SIBJIICHUMN; MPEACTaBIATh MHGPOPMAIUIO C IOMOIIbIO
TaG.HI/II_I U auarpamMm; HUCCICAOBATh CTATUCTHYCCKUC HNAHHBLIC, B TOM
quclie C NPUMEHEHHEM TIpapUuecKuX METOAOB M 3JIEKTPOHHBIX
CPEICTB;

- YMETh OINEPHUPOBATh MOHSATUSIMU: CIYyYAWHBIM ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOATHOCTH C HCIOJIb30BAHUEM I'paUUecKUX METO/IOB; MPUMEHSITh
(bopMyIIBI CIOXKEHUS U YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
¢dakTbl U (GOpMyINbI MPU PEHICHUH 3a]ay; OLICHUBATh BEPOATHOCTH
pEabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMH BEIMYHUHAMU;
yYMEHHE NMPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHCET B
MNPpUPOAHBIX U O6H_I€CTBGHHI>IX SBJICHUAX,

- yMETh OIEpUpPOBaATh MOHATHUSMHU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, [JBYI'PAHHBIA YIOJ, CKpELIMBAIOIIMECS IIPSIMBIC,
NapajulebHOCTh M TNEPIEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH,
YIOJl MEXAY IPSAMBIMHM, YrOJI MEXAY NPAMOH U IIJIOCKOCTBIO, YIOJ
MEXIYy IUIOCKOCTSIMH, PpAcCTOSHHE OT TOYKH JO IIJIOCKOCTH,
pacCTodHruC MCXKAY IMPAMBIMH, PACCTOAHUC MCKAY IJIIOCKOCTAMU,
yYMEHHE HCIOJB30BaTh IMPHU pEHICHUH 3a7ad HU3ydyeHHbIe (QakThl U

TEOpeMbl TUIAHUMETPUH; yMEHHE OLEHUBATh pa3Mepbl OOBEKTOB
OKPYIKaIOILEro MUpa;
- yMETb OIIEpUpOBaThb IOHATUSAMU: MHOIOIPDAHHUK, CEUYCHHE

MHOTOTpaHHMKa, Ky0, MapajieNenune], npusmMa, nupamMuaa, purypa
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U TIOBEPXHOCTH BpAIIEHUS, LIIMHIP, KOHYC, IIap, cdepa, CeUeHHs
¢burypsl BpaleHus, IUIOCKOCTh, Kacaromascs chepbl, LWIMHIPA,
KOHyCa, IUIONIaJb IIOBEPXHOCTH THPAMHUJBI, NPU3MBI, KOHYCa,
HWINHApA, TIouans cdepel, o00beM Kyba, MPsIMOYroJIbHOTO
napajulelenunesa, MUPaMuIbl, MPU3MBI, IMINHApPA, KOHYyca, IIapa;
yMEHHE M300pakaTh MHOTOIPAaHHMKH M TOBEPXHOCTH BpAIICHUS, UX
CEYCHUS OT pPYyKH, C TIOMOINBIO YEPTEKHBIX HMHCTPYMEHTOB U
AJIEKTPOHHBIX ~ CPEJCTB; YMEHHE pACIO3HABAaTh CHUMMETPHIO B
IPOCTPAHCTBE; YMEHHE PacIlO3HABATh MTPABUIIbHBIC MHOTOIPAaHHUKHY;

- YMEThb ONEpUpPOBATh TMOHATHSAMM: JBWKCHHE B IPOCTPAHCTBE,
noJ00HbIe (QUTYpBl B TPOCTPAHCTBE;, HCIIOIL30BATh OTHOILICHHUE
TUIOIIAIeH MOBEPXHOCTEH M 00BbEMOB MOIOOHBIX (QUTYp MPHU PEIICHUN
3ajay;

- yMEThb BBIYHCIATH T'€OMETPHUUECKHE BEIMYMHBI (JUIMHA, YOI,
IoNaas, 00BEM, IUIONMIA[b MOBEPXHOCTH), HCIIONIB3YS H3y4CHHBIC
(hOpMYITBI U METO/IBI;

- yMeTh ONEpUPOBATH MOHATHSAMHU: TIPSAMOYTOJIbHAs CHCTEMa
KOOp/JMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTODA,
CKaJISIPHOE MIPOM3BECHUE, YTOJ MEXKIYy BEKTOpPAaMH, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOPA HA YMCIIO; HAXOAUTH C TIOMOIIBIO U3yYEHHBIX
(bopMynT KOOpAMHATHI CEPEMHBI OTPE3Ka, PACCTOSHHE MEXKAY JIBYMS
TOYKaMU;

-yMeTh BBIOMPATh IMOAXOISAIINI W3YYCHHBIH METOJ| Ul PEIICHHS
3aJjauu, pacro3HaBaTh MaTeMaTHYecKue (PakTbl U MaTeMaTHYECKUE
MOJIETTM B TIPUPOJHBIX M OOIIECTBEHHBIX SBICHHIX, B HCKYCCTBE;
YMEHHE  TPUBOIUTH  TNPUMEPHl  MATEMaTHYECKUX  OTKPHITHA
POCCHUICKON U MUPOBOM MaTEMAaTHYE€CKON HAYKH;

- YMETb ONEepUpPOBATh MOHATUSMU: OIPENIEIEHUE, aKCHOMa, TeopeMa,
CIIICTBHE, CBOWMCTBO, TPH3HAK, JOKA3aTelIbCTBO, PABHOCHUIBHBIC
(bopMyITMpOBKH; YMEHHE ¢bopmynupoBaTh obpartHoe U
NPOTHUBOIIOJIOKHOE  YTBEP)KACHHE, NPUBOJUTH  HPUMEPHl |
KOHTPIPUMEPBI, UCIOIb30BATH METOJ MAaTeMaTHYeCKOM WHIYKLUU;
NPOBOANTH JIOKA3aTEJIFHBIC PpACCYXKACHHsI TPH pPEUICHUH 3ajad,
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OLICHUBATh JIOTHYECKYIO MTPABUIBHOCTD PACCyKICHHIA;

- YMEThb ONEpPUPOBATh IMOHATHSAMU: MHOXKECTBO, ITOJMHOKECTBO,
orepanuu HaJ MHO>KECTBaMH; yMeHHe UCTIONIb30BATh
TEOPETUKOMHOXKECTBEHHBIN ~ ammapar [Uis OINUCaHHWsS pPealbHbIX
IPOILIECCOB U SBJICHUH NPH PEUICHUH 3a]ad, B TOM YHCIIE U3 JAPYTUX
y4eOHBIX MTPEIMETOB;

- YMETh OIEpUPOBaATh MOHATHIMHU: Tpad, CB3HBIA Tpad, IepeBo,
IUKJ, Tpad HAa MIIOCKOCTH; YMEHHE 33a/1aBaTh W OMHCHIBATH Tpadbl
Pa3IUYHBIMH CIOCO0AMU; HCIOIB30BATh Ipadbl MPH PEIICHUHN 33/1a4;
- yMeTh CBOOOJAHO  ONEPUPOBATH MOHATUSAMHU:  COUETAHHUE,
[epeCTaHOBKA, YHCIO COYETAaHWH, YHCIO IIEPEeCTaHOBOK; OMHOM
HpioToHa; ymMeHuWe mpUMEHSATh KOMOMHATOpHBIE  (AaKTBl U
paccyXIeHHs IJIs peIICHNs 3a/1a4;

-yMETb ONEPHPOBATH MOHATUAMH: HATYpaJbHOE YHUCIIO, IEJI0E YHCIIO,
OCTAaTOK MO MOAYJIIO, PAlMOHAIBHOE YHCII0, UPPAMOHATIBHOE YHCIIO,
MHOYECTBAa HATypPaJIbHBIX, LEJbIX, PAllMOHATBHBIX, J1EHCTBUTEIBHBIX
YHCell; YMEHHE HCIONB30BAaTh NMPH3HAKU JEIUMOCTH, HAaUMEHBIIUH
o0IIMi JeTuTens U HauMeHblIee ol1ee KpaTHoOe, anroput™ EBkinna
IpU pEIIeHHH 3ajad; 3HAKOMCTBO C PA3IUYHBIMH ITO3HUIHOHHBIMH
CHCTEMaMM CUHUCIICHUS;

- yMeTh CBOOOIHO OIIEPUPOBATH MOHATHAMHU: CTEHNECHb C LEJIBIM
nokaszaTejieM, KOpPeHb  HaTypaJbHOM  CTENeHH, CTeNeHb ¢
pallMOHAIBHBIM ~ TIOKa3aTeleM, CTENeHb C  JCHCTBHTEIHLHBIM
(BelecTBeHHBIM) TIOKA3aTelIeM, JIOrapu(M YUClia, CHHYC, KOCUHYC U
TaHTCHC TIPON3BOJIFHOTO YHCIIA;

- YMeTb ONEpUPOBATh MOHATUAMHU: TOXAECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHCHHH H
HEPaBEHCTB, PAaBHOCHJIBHOCTb YpPaBHEHHI, HEPABEHCTB U CHUCTEM,
palMoOHAIbHBIE, HPpPAlMOHAJbHBIEC, IIOKAa3aTeNbHbIC, CTEICHHBIE,
norapupMUUEcKue, TPUTOHOMETPUIECKHE YPAaBHEHHI, HEPABEeHCTBA U
CHCTEMBI; YMEHHE pElIaTh YpaBHCHHS, HEPABEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX MPUEMOB; peIlaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoM; NPHMEHSTh YPaBHEHHS, HEPAaBCHCTBA, MX
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CUCTeMBbl [UIsl pELIeHUS MaTeMaTHYecKMX 3aJad W 3aJad U3
pa3nUYHBIX 001aCTE HAYKH U pealIbHOM KHU3HH;

-yM€Th CBOOOJIHO OMNEPUPOBATh TMOHATUAMH: Tpaduk GYHKINH,
oOpatHast (YHKIMS, KOMIO3UIMA (GYHKUWH, JHUHEHHas (QYyHKLHUA,
KBaJpaTHU4Hasl (QYHKIMS, CTETIEHHAs (PYHKIIMS C LEIbIM ITOKa3aTeseM,
TPUTOHOMETPHUYECKUE (PYHKUUHU, OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIMM, TOKa3aTenbHass W Jorapudmudeckas (GyHKIUHA, YMEHUE
cTpouTh rpaduku QyHKIUH, BBITOIHATH MpeoOpa3oBaHus rpadukoB
GyHKIMA; yMEHHE UCIOJIB30BaTh rpaduku GYHKIMA I8 U3ydEHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH PELICHUH 3aJayd U3 IPYTUX y4eOHBIX
MpeIMEeTOB M M3 pealbHOW IKHU3HHU; BbIpaxaTb QopmyiaamMu
3aBHCUMOCTH MEXAY BEIMYMHAMHU; YMEHHE CBOOOIHO OIEPHUPOBATH
MOHATUSIMH:  YETHOCTb  (PYHKIMH, TEPUOJUYHOCTh  (YHKIUH,
OrPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH (YHKIIMH, 3KCTPEMYM
dbyHKIMKM, HauOoONbIIEE W HAaUMEHbIIEE 3HA4YCHHS (QYHKIUA Ha
MPOMEXYTKE; YMEHHE MPOBOJIUTH HCCIENOBaHUE (YHKIHU; YMEHHUE
UCIOJIb30BaTh CBOMcTBa W Tpaduku (QyHKUMH A7 peleHus
ypaBHEHH, HEpaBEHCTB M 3aJay C MapamMeTpaMy; HU300pakaTh Ha
KOOPJIMHATHOM  IUJIOCKOCTH MHOKECTBAa PEIICHUUA  ypaBHEHHIA,
HEPaBEHCTB U UX CHCTEM;

- yMeThb CBOOOJIHO OMEpPUPOBATh MOHATHUSMHU: TOCIEI0BATEILHOCTD,
apupMeTHyecKasi ~ MpOrpeccus, TIeoMeTpudecKas  Iporpeccus,
OCCKOHEYHO YOBIBarOIIas TEOMETpPUYECKas TMPOTPECCUs; YMEHHUE
3aJaBaTh  IOCIEAOBAaTENbHOCTH, B TOM 4YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

- yYMeThb OIEPUPOBATH MOHATUSAMHU: HEMPEPHIBHOCTh (HYHKIIHUH,
acUMNTOTHl Tpaduka QYHKIUM, TepBas M BTOpas MPOU3BOAHAS
(GYyHKINH, TEOMETPHUUECKUH M (U3NYECKUNA CMBICT TPOU3BOTHOMH,
nepBooOpaszHas, OIpeAeNeHHbIH HMHTErpaj; yMEHHE HaXOJIuTh
acUMIITOTHl Tpaduka (YHKIHMH; YMEHHE BBIYUCIATH MPOU3BOTHBIC
CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIO3UIINH (PYHKIINA, HAXOJUTh
ypaBHEHHE KacaTelbHOH K rpaduky (GyHKINU; YMEHHUE UCIOIb30BATh
MPOM3BOJIHYIO Il HUccieloBaHUus (YHKUMHA, Ui HAXOXKICHUS
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HauWjy4dllero pelieHus B NPUKIAAHBIX, B TOM YHUCJIE COLUAJIBHO-
HSKOHOMHYECKUX M (PU3MYECKHX 3a/1auax, Il ONpeAeTICHUS CKOPOCTH
U YCKOpPEHUS; HaXOIUTh IUIOMAAd M 00BbeMbl (UTYp C TMOMOIIbIO
MHTErpaia; NpUBOAUTH IPUMEPHl MATEMAaTUYECKOTO MOJEIMPOBAHUS
¢ moMo1esto tuddepeHIMaIbHBIX YPAaBHCHHH;

- yMETb  OINEpUPOBaTh  MOHATUSAMHU:  KOMIUIEKCHOE  YHCIIO,
CONPSKCHHBbIE  KOMIUIEKCHBIE  YHMCJA, MOAYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4YMcia, ¢opMa 3alUCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpHUUECKass M anreOpanyeckas), yMeTb
MPOU3BOIUTH APUPMETHUECKHE ACHCTBHS C KOMIUICKCHBIMU YHCIIAMHU;
MIPUBOJAUTH IPUMEPHI UCIIOJIB30BAHUSI KOMIUIEKCHBIX YHCEIT;

- yMeTb  CBOOOJHO  ONEpUPOBaTH  MOHATHAMH:  CpE/IHEe
apudmernyeckoe, MeauaHa, HauOoJbIIee U HaUMEHbIlee 3HAYCHMUS,
pa3Max, JuCHepcus, CTaHJApPTHOE OTKJIOHEHUE ISl OIMCAHUs
YHUCJIOBBIX JIaHHBIX; YMEHHUE UCCIIEN0BATh CTATUCTUYECKHUE JTAaHHBIE, B
TOM YHCJIe C MPUMEHEHUEM TIpa)UYecKUX METOJOB U DJIEKTPOHHBIX
CpenCTB; TrpapuvecKd HCCIeN0BaTh COBMECTHBIE HAOMIOEHUS C
IIOMOILBIO JUarpaMM pacCEUBaHUs U JINHEWHOU PETPECCUu;

- yMeTb HaxOJUTh BEPOSTHOCTU COOBITHUH C HCIOIb30BAHUEM
rpadMuecKuX METOJIOB; HMPUMEHSTH sl peIieHus 3anad (popMyIibl
CIOXKEHUS W YMHOXCHHS BEpPOSTHOCTEH, (opmyly  IOJTHOU
BEpOSATHOCTH, (opmyny bepHymin, komOuWHATOpHbIE (AKTHI U
(GbopMyIibl; OIIEHMBATh BEPOATHOCTH PEAJbHBIX COOBITHIl; yMEHHE
OIEpUpPOBaTh TOHATUSAMU: CllydaiiHas BEJIMYMHA, pacCIpEleIeHNe
BEPOSITHOCTEHM,  MaTEeMaTU4YECKOE  OKHUJAHHWE, JUCIepCUus U
CTaHJApTHOE  OTKJIOHEHHE CIly4yallHOH  BEIWYMHBL,  (YHKLIUHU
pacmpeneneHrdss M IUIOTHOCTH PAaBHOMEPHOTO, ITOKa3aTENIbHOTO M
HOPMaJIbHOTO PaCIpEeleeHUd; yYMEHHUE MCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX pAaCHpeAeNICHU [ pEIIeHHs 3a1ad; 3HAKOMCTBO C
MNOHATUSIMHU: 3aKOH  OOJBIIMX YHCEN, METOJbl  BBHIOOPOUHBIX
WCCIEA0BAHUIN; YMEHHME MPUBOAUTH NPHUMEPHI IMPOSBICHUS 3aKOHA
OOJIBLINX YKCEI B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOJHO OIEpHpOBaTh MOHATUSMHU: TOYKa, MpsMas,
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IUIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, Iy, TUIOCKUH YTOJI, IBYTPaHHbIHA
yrojl, TPEeXIpaHHBIA YroJ, NepeceKaroluecs,, MapaulelbHble U
CKpEIIMBAIOIIUECS MPSIMBIE, TAPATUICIIEHOCTD U MEPICHIUKYISIPHOCTD
HPSIMBIX M TUIOCKOCTEH, YToJl MEXIy MPSMBIMHU, YOI MEXIY MPsIMOI
U TIJIOCKOCTBIO, YrOJ MEXAY IIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pelIeHUH 3a/a4 M3Y4YEeHHBIE (DAKThl M TEOpEMBbl MJIAaHUMETPUH;
yYMEHHE OIICHMBaTh pPa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHUE  ONEepUpOBaTh TMOHATHSAMH: MHOTOIPaHHHMK, CEUYCHHE
MHOTOTPAaHHHKA, MPABWIBHBIH MHOTOTPaHHUK, IpPU3Ma, MHPaMUA,
¢urypa u NMOBEpXHOCTb BpalLICHUA, IMIUHIP, KOHYC, IIap, cdepa,
pa3BepTKa  MOBEPXHOCTH, CEYEHHs KOHyca M  IWIHMHIPA,
napajyieibHble OCH HJIM OCHOBaHMIO, CEUYEHHE IIapa, IJIOCKOCTD,
Kacaromascss cdepsl, IIINHIPA, KOHYCa; YMCHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHMKa,  HM300pakaTb  MHOTOTPAHHUKH,  (UTYpBl |
MOBEPXHOCTH BpAIICHUS, MX CEUCHHSA, B TOM YHCIE C IOMOIIBIO
AJIEKTPOHHBIX CpPEACTB; yMeHue IPUMEHSTh CBOHCTBa
reoMeTpuueckux  (Guryp, CaMOCTOSITEIIBHO dhopmynupoBaTh
OTIpeJIeNIEHUs] U3y4aeMbIX (HUTyp, BBIABUIaTh TUIIOTE3BI O CBOMCTBAxX
U TOpU3HAKaxX TeOMETpUYeCKHuX (uryp, OOOCHOBBIBATH  HIIH
ONpOBEpraTh MX; YMEHHE MPOBOJIUTH KIACCH(PHUKAIMIO (GUryp o
Pa3INYHBIM MIPU3HAKAM, BBIIOJIHATH HEOOXOMMBIE TOTIOTHUTEIBHBIC
MOCTPOCHHS;

- yMeTh CBOOOJHO OINEPUPOBATH MHOHATHAMH: IUIOMIAAb (QUTYDHI,
o0beM (pUrypsl, BeIMUMHA yIIIa, PACCTOSHUE OT TOYKHU JI0 MIOCKOCTH,
pPAacCTOSHUE MEXAY TPSMBIMH, PAaCCTOSHHUE MEXKIYy IUIOCKOCTSIMH,
wiomaas cdepbl, IUIOU@AAb IMOBEPXHOCTH MNHUPAMHUIbI, TPU3MBL,
KOHYCa, IIIINHPA, 00beM Ky0a, IpSMOYTOJIBHOTO MapajuieNenuIesna,
NUPaMUbI, MPU3MBI, LWIMHApPA, KOHYyCa, [Iapa; YMEHHE HaXOAWUTh
OTHOIIIEHHWE 00bEMOB MOAOOHBIX (PUTYD;

- yMeTb CBOOOJHO  ONEpPUPOBATH  MMOHATUSAMHU:  JIBUKCHHE,
NapajuleIbHBIA  TEPEHOC, CHMMETpPHs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue MOA00US, MOJ00HBIC
(burypbl; yMeHHE pacrio3HaBaTh paBHbIC W MOJAO00HBIE (DUTYPHI, B TOM
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quciae B IPUPOAE, UCKYCCTBE, apXUTEKType; YMEHHUE HCIOJIb30BaTh
rE€OMETPUUYECKNE OTHOILIEHUS, HAXOAUTh I'€OMETPUUECKUE BEITUUHHBI
(mmuHa, yroj, IJIOmaab, O0OBEM) MPH PEUICHUH 3a7ad U3 APYTHX
y4eOHBIX IPEIMETOB U U3 PEaTbHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH TMOHATHAMHU: MPAMOYTOJIbHAS
CUCTEMa KOODJIMHAT, BEKTOp, KOOPAMHATBl TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOM3BEJECHHE BEKTOpa Ha 4YHCIIO,
pa3lokeHue BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BENCHHE,
BEKTOPHOE IIPOM3BEIEHUE, Yrol MeEXIy BEKTOpaMH; YyMEHUe
UCIOJIb30BaTh BEKTOPHBI M KOOPAMHATHBI METOX MAJs pPELICHUS
IreOMETPUUECKUX 3aJad M 3aJad JAPYyruxX Y4eOHbBIX MPEIMETOB;
ONEpUpPOBaTh MOHATHSAMM: MaTpuua 2x2 u 3x3, omnpeneiuTenb
MaTpUIlbl, FEOMETPUYECKHI CMBICI ONPEAETUTENS;

- YMETb MOJIEIMPOBATh PEAIbHbIE CUTYyallUl Ha SI3bIKE MATEMAaTHUKH;
COCTaBJISATh BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3a/ayd, MHCCJIENO0BaTh  IIOCTPOCHHBIE  MOAEIU  C
UCIOJIb30BAHUEM anmnapara anreOpsl, UHTEPIPETUPOBATH
IIOJIYUEHHBI pe3yJabTaT; CTPOMTb MAaTEMaTHYECKHME MOJAEIU C
MIOMOIIBIO T€OMETPUUYECKUX MOHATHH M BEJIMYUH, PELIATh CBSI3aHHbIC
C HUMU IIPAKTUYECKUE 3a/1a4M; COCTABIATh BEPOATHOCTHYIO MOJEIb U
MHTEPIPETHUPOBATh IOJYYEHHBIH pe3ynbTaT; pelarb MPUKIATHbIC
3aa4d  CpPEeICTBaMU MAaTEMaTHMUYECKOI0 aHajlu3a, B TOM YHCIE
COLMAJIbHOPKOHOMHUYECKOT0 U (PU3NYECKOT0 XapaKTepa;

- yMeHHE BBIOMpATh MOIXOAALIMA METOXN Ui pEIleHHUs 3aayu;
MOHMMaHHE 3HAaYMMOCTH MaTeMaTHUKU B HM3YyYEHMHM HPUPOIHBIX U
OOIIIECTBEHHBIX IPOLECCOB U SBJICHUH; yMEHHE paclO3HaBaTh
IPOSIBIIEHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHE IPUBOAUTH
IIpUMEpPbl MAaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M MHUPOBOU
MaTeMaTUYECKON HayKH

OK 02.
Hcmons3oBaTh
COBPEMEHHEIE
CpeJ/ICTBa IMOUCKa,

B 00nactu ieHHOCTH HAYYHOTO MTO3HAHMS:

-c(hopMHpOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHsT HAayKu U OOUIECTBEHHOW MPAKTUKH,

YMETh  ONEpPUPOBATh  TMOHATHSAMU:  palMOHaIbHAs  (YHKIHA,

nokazaTenbHas (QyHKIUsA, CcTerneHHas (yHKIus, Jorapudmudeckas
(GyHKLMS, TPUTOHOMETpUYECKUE (PYHKINHU, 0OpaTHbIe (QYHKIIMH YMEHUE
CTpoUTh rpadvKH H3YYCHHBIX (YHKIWMA, WCIONH30BaTh TpaduKH IMpU
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aHanu3a u
HUHTEPIIPETAIINH
nHpOopMauu u
nH(pOpPMalMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
po¢eCCHOHAIBHO
U IeATeNbHOCTHU

OCHOBAaHHOTO Ha JTMaJIore KYJBbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHWIO CBOEr0 MeCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILCHCTBOBAHUE S3BIKOBOM M UYHUTATEIBCKOU
KyJbTYphl KaK CpEJCTBAa B3aUMOJICHUCTBUS MEXKITY
JIOIbMU U IIO3HAHUSI MUPA;

- OCO3HAaHHME IEHHOCTH HAy4YHON JeATEIbHOCTH,

FOTOBHOCTb  OCYHIECTBIAATH  IIPOCKTHYIO W
HCCIIEIOBATEIIBCKYIO JESTEIIbHOCTD
VHAWBHUAYAJIBHO U B TPYyIIIE.

OBnanenne YHHUBEPCAIbHBIMU y4eOHBIMHU

MO3HABATEIILHBIMU JICHCTBUSMU:

B) pabota c nHpopMaIuei:

- BJIAJICTh HABBIKAMH TIONy4YeHUs WHGOpMALUU U3
UCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATh TIOUCK, aHAIH3, CUCTEMATU3aIUI0 U
UHTEPIPETANNI0 NHPOPMAIIUU PA3THIHBIX BUIOB H
dbopM TpeCTaBICHNUS;

- co3JaBaTh TEKCTHI B Pa3MYHBIX (opmarax c
y4eTOM HaszHaueHus uHopManmuu U [EIeBOU

ayIUTOPUHU, BHIOMpAs  ONTHUMAIbHYIO  (GopMy
MPCACTAaBJIICHUA U BU3yalIn3alluu,
- OLEHHWBATh JOCTOBEPHOCTb, JIETHTUMHOCTb

uH(pOpMaIlMK, €€ COOTBETCTBHE TMPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- HUCIOJIb30BaTh CPEIACTBA HMH(DOPMAIMOHHBIX H
KOMMYHHUKAIIHOHHBIX ~TE€XHOJIOTUH B  pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpPraHW3allMOHHBIX  337ad  C  COONIOIEHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH OE30MAaCHOCTH,
THTUEHBI, PECypcocOEepekeHUs, TMPaBOBBIX U
THUYECKHX  HOpM, HOpM  HWHGPOPMAIMOHHOMN
0€30MacHOCTH;

M3YYEHUHU TIPOLIECCOB U 3aBHUCHUMOCTEH, MpPU PEIIeHUH 3a1ad U3 JPYTUx

y4eOHBIX TMpPEeIMETOB U 3aJad M3 pEANTbHOM JKHU3HU; BBIpAXKAaTh
(opMynaMu 3aBUCMMOCTH MEX/y BETMUNHAMU;
- yYMETb ONEPUpPOBATh MOHATUSAMHU: TOXKIECTBO, TOXAECCTBEHHOE

npeoOpa3oBaHre, YpaBHCHHE, HEPAaBEHCTBO, CHUCTEMa YPaBHCHHHA U
HEPABEHCTB, PAaBHOCUIBHOCTH YPAaBHECHHI, HEPABEHCTB M CHCTEM,
palMoHaJbHbIC,  HPPANMOHAIBHBIC,  IIOKA3aTeNIbHBIC,  CTCIICHHEIC,
norapuMuuecKre, TPUTOHOMETPUYECKUE YPaBHEHHs, HEPABEHCTBA U
CUCTEMBI; YMETh peIllaTh YpaBHEHHUs, HEPABCHCTBA M CHCTEMBI C
MOMOIIBIO PA3UYHBIX MPUEMOB; PEIIaTh YPaBHEHHS, HEPABEHCTBA W
CHUCTEMBI C TapaMeTpOM; NPHUMCHSATHh YpPaBHCHHs, HEPaBEHCTBA, HX
CUCTEMBI ISl PEIICHUS MaTeMaTUYeCKUX 3a7ad U 3a7ad U3 Pa3iIMuHbIX
obJyacTeil HAyKU U peaIbHOU JKU3HH;

- YMETh CBOOOJHO OMEPUPOBATH MOHATUSMU: ABMKCHUE, TapajlIeTbHBIN
MEPEHOC, CHUMMETPHUS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Moa00us, MOAOOHBIE (UTYpPBI; YMETh pPaclo3HaBaTh
paBHbIe M TOMO0HBIC (UIYphl, B TOM YHCJIC B HPHPOJE, MCKYCCTBE,
ApPXUTEKType; YMETh HCIOJIb30BaTh TEOMETPUYECKHE OTHOIICHHUS,
HaXOJIUTh TEOMETPUUYECKUE BEIUYMHBI (JUTMHA, YToJl, TUIOMIA]b, 00bEM)
IOpHU PEIICHUM 3a/ad U3 APYTUX Y4eOHBIX MPEAMETOB U U3 pealbHOU
KU3HU
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- BIIQJCTh HABBIKAMH pPACIO3HABAHHUS M 3alUThI
uHpopManuy, HWHPOPMALMOHHON Oe30MacHOCTH
JUYHOCTHU

OK 03.
[InanupoBats 1
peann30BHIBAT
cOOCTBEHHOE
po¢eCCHOHAIBHO
€ U JIMYHOCTHOE
pas3BuUTHE,
MpeapUHIMATETh
CKYIO
JeSITeNLHOCTh B
po¢eCCHOHAIBHO
it cdepe,
UCTIOJIh30BATh
3HaHUS 110
¢duHaHCOBOH
IPaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CUTYaIUAX

B ob6nactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:

-- c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWUS,
3TUYECKOTO MOBEACHMUS,

- CIIOCOOHOCTH OLIGHWBATH CUTYAIMIO M MPUHUMATH
OCO3HAHHbBIE  pEILIEHUs,  OpPUEHTHPYICh  Ha
MOpaTbHOHPABCTBEHHBIC HOPMBI U IEHHOCTH;

- OCO3HAaHUE JHMYHOTO BKJaJa B IOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTENSIM U
(unu) APyruM YiieHaM CeMbH, CO3JAHHIO CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPHUHATHS  LEHHOCTEH
CEMEHHON >KM3HU B COOTBETCTBUU C TPATUIUSIMU
HapoaoB Poccuu;

OBnaneHue  yHHMBEpCaIbHBIMU
JICICTBUSIMU:

a) caMOOpTaHMU3aIINS:

- CaMOCTOSTEIHHO OCYIIECTBIIATH MMO3HABATEIHHYIO
NEeSTeNIbHOCTh, BBIABIATH MPOOJIEMBbI, CTaBUTh U

PEryIATUBHBIMU

dbopMynupoBaTh COOCTBEHHBIE 3a7a4u B
00pa3oBaTeNbHOW JCATENBHOCTH W JKU3HEHHBIX
CUTYaIUSX;

- CaMOCTOATENIbHO COCTAaBJIATh IUIAH PEHICHUs
npoOJeMbl C  y4eTOM HMEIOIIUXCS PEeCcypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO
MIMPOKON SPYAMLUU B Pa3HbIX OOJIACTSX 3HAHUH,
MMOCTOSTHHO TIOBBHIIIATh CBOM OOpa30BaTENBHBIA W
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

- YMEThb OIEpUPOBATh MOHATUSMHU: PALMOHAIBHBIE, HUPpPALMOHAIbHBIC,
noKa3aTesbHbIC, CTETEHHbIC, JOrapu(PMHUECKUE, TPUTOHOMETPUUYECKHE
YpPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; - YMETh ONEPUPOBATH
NOHATUSIMH:  MHOTOTPpAaHHHMK,  CEYEHHE  MHOTOrpaHHHKa,  KYO,
napajuiefienumnen, mOpusMa, mnupamuaa, ¢Gurypa M HOBEPXHOCTh
BpallleHNs, LWIMHIP, KOHYC, map, cpepa, ceueHus: (GUrypbl BpalieHUs,
IUIOCKOCTh, Kacaromasicss  cdeppl, LWIMHApPA, KOHYyca, IUIOIIAIh
NOBEPXHOCTH MUPAMUJIbI, IPU3MBbI, KOHYCA, IUIHH]IPA, IUIOMIAL CHEpHI,
o0BbeM Ky0a, MpsIMOYTOJIBHOTO Mapajlieienurnea, MTupaMuibl, IPU3MBbI,
UUJIUHIPA, KOHYCA, 111apa;

yMEHHE H300pakaTb MHOTOTPAaHHUKM M TIOBEPXHOCTH BpAICHUS, HX
CEUYeHUs OT PYKH, C TIOMOIIbIO YEPTEKHBIX HMHCTPYMEHTOB U
JJIEKTPOHHBIX  CPEICTB; yYMETh  pACIO3HAaBaThb CHUMMETPUIO B
IIPOCTPAHCTBE; YMETh PAaCIIO3HABATh MPABHIIBHBIE MHOTOIPAHHUKH;

- YMETb OIIEpUPOBATh MOHATUSAMU: MPSIMOYIOJbHAs CUCTEMAa KOOPAMHAT,
KOOPIMHATBl TOYKH, BEKTOpP, KOOPAMHATBI BEKTOpa, CKaJISIPHOE
IPOU3BENECHUE, Yrodl  MEXAy BEKTOpaMH, CyMMa  BEKTOPOB,
MIPOU3BEJICHNE BEKTOpAa HAa YHUCIIO; HAXOJIWUTh C MOMOULIBI0 M3YYEHHBIX
GopMyT KOOpAMHATHI CEPEIUMHBI OTPE3Ka, PACCTOSIHHE MEXIY JBYMS
TOYKaMU
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WCIIOJIB30BaTh MPUEMBbl pedIECKCHH JISI OICHKHU
CUTYyaIliH, BBIOOpA BEPHOTO PEIICHHS;

- yMETh OLIEHWBATh PUCKH U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) SMOITMOHAIBHBIA WHTEIJIEKT, MPEIOoJIararonuii
c(hOpMUPOBAHHOCTE:

BHYTpPEHHEM MOTHBAIIUH, BKJTIOYAIOIIEH
CTPEMIICHHE K [JOCTH)KCHHUIO LM U YCHEeXy,
ONTHMH3M, THULIUATUBHOCTh, YMEHUE JIEUCTBOBAT,
HUCXOJS U3 CBOMX BO3MOYKHOCTEIH;

- DMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTH MOHUMATh
HMOIIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATH €TI0
IIPU OCYIIECTBICHUH KOMMYHHUKAIUH, CIIOCOOHOCTH
K COUYBCTBUIO U CONEPEIKUBAHUIO;

- COIMATBLHBIX HaBBIKOB, BKJTIOYAFOIIINX
CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMHU
JIOJIbMH, 3a00TUTHCS, TPOSBIATH HMHTEPEC W
pazpeniatb KOHQJIUKTHI

OK 04.

S dexTuBHO
B3alMO/IEHCTBOBAT
b ¥ paboTath B
KOJUIEKTUBE U
KOMaH1e

TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOTIPE/IEIICHHIO;

-OBJIaJICHUE HaBbIKAMH yueOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOM H  COLMAIbHOMN
JeATEIbHOCTH;

OBnajieHue yHUBEpPCATbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

- TOHMMAaThb W WCIOJb30BATh IPEUMYILECTBA
KOMaHHOW M UHAMBUIYaTbHOIN paboThI;

- NpPUHUMATh LEIU COBMECTHON JESATENbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBHUS MO
€e JOCTIDKCHHIO: COCTaBJIATh IUIaH JICHCTBHH,
pacrpeaenarb pojii ¢ Y4eTOM MHEHHI yYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM paOOTHI;

- YMETh OIEpUPOBATH MOHSATHUSIMU: CIyYalHBIM OMNBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIYYaWHOTO COOBITHS, YMETh BBIYHCIATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TpaHUUecKUX METOJO0B; MPUMEHSTH
GOpMyIbI  CIOKEHHSI U YMHOXXEHHUS BEpPOSTHOCTEH, KOMOMHATOPHBIE
dakThl U (GopMyabl IpPHU pELICHUU 3a/]ay; OLEHUBATh BEPOSTHOCTHU
PEATBbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YallHBIMU BEJTMYUHAMU;

YMEHHE MPHUBOJUTH NPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

- yMeTh CBOOOJHO ONEpUPOBATH TOHATUSMHU: CTENEHb C IIEJIbIM
MOKa3aTesieM, KOPEHb HAaTypajJbHON CTENEHH, CTETIEHb C PAallMOHAIbHBIM
MoKa3areieM, CTeneHb ¢  JCHCTBUTENbHBIM  (BEIECTBEHHBIM)
nmokasarenem, JorapuM dYmclia, CHHYC, KOCHHYC U TaHTEHC
MIPOU3BOJIBLHOTO YUCIIA;

- yMeThb CBOOOJHO ONEPUPOBATH MOHSITHUIMH:
obpatHass GYHKIMS, KOMITO3HMIHS (DYHKIUH,

rpaduk  GyHKIUH,
nuHeWHas  QyHKIHS,
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- KOOpIUHHUPOBAaTbH M BBHINOJHATH paboTy B
YCIIOBHSIX peangbHOTO, BUPTYaJILHOTO u
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIISITH TMO3UTUBHOE CTPATETUUYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYallUsX, IMPOSBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.
OBnajeHue  YHUBEPCAIBHBIMH  PETYJSITUBHBIMU
JCUCTBUSIMU:

T') MPUHSTHE Ce0s U IPYTUX JIIOICH:

- IPUHAMATHh MOTHUBBI M apTYMEHTBI IPYTUX JIOJCH
MIPU aHAJIM3€E PE3yJIbTATOB JAEATEIHLHOCTH;

- IpHU3HABaTh CBOE MPABO U MPABO JAPYTUX JTIOACH
Ha OIINOKH;

- pa3BUBaThb CIIOCOOHOCTb
MO3UIIMH JIPYTOro YeIoBeKa

noHumMar MHUp C

KBagpaTUdHas (QyHKIMS, cTereHHass (QYHKIHS C IENbIM T0Ka3aTeleM,
TPUTOHOMETpUYECKHE  (YHKLIMH, OOpaTHble TPUTOHOMETPUYECKHE
byHKIMM, TIOKa3aTenbHass U JjorapudMuyeckas (QyHKIUW, YMETh
cTpouth rpaduku (YHKIMUH, BBIIOIHATH NpeoOpazoBaHus TrpaduKoB
byHKIINIA;

- YMETh MCIONB30BaTh Tpapuku (QYHKIMHA Ui U3ydEeHHUs] MPOLECCOB U
3aBUCUMOCTEH MPH PEIICHUH 33134 U3 APYriuX YUeOHBIX MPEIMETOB U U3

peambHOM  KM3HM; BbIp@XaTh (OPMYJIaMU 3aBUCUMOCTH  MEXKIY
BEIUYNHAMU;
- CBOOOJHO  ONEpUpOBaTH  MOHATUSAMH:  YETHOCTh  (DYHKIIHUH,

HNEPUOJMYHOCTh (DYHKIMH, OTPaHUYEHHOCTh (YHKINH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HauOoJIblIee 1 HaMMEHbIIee 3HAUCHUS
(YHKLNU HAa IPOMEKYTKE; YMETh IIPOBOJUTH UCCIIEA0BaHUE (DYHKIINH;

- YMETh HCIIOJIb30BaTh CBOMCTBAa M rpaduku (YyHKIMHA AN peIieHUs
YPaBHEHMH, HEpaBEHCTB W 33Jad C [apaMeTpamMH; M300paxarb Ha
KOOPIAMHATHOM  IUIOCKOCTM  MHOXKECTBA  PELICHUM  YpaBHEHHUI,
HEPaBEHCTB U UX CUCTEM

OK 05.
OcymecTBIsTh
YCTHYIO U
MMACbMEHHYIO
KOMMYHHUKAIUIO
Ha
rocyaapCTBEHHOM
si3p1Ke Poccuiickoit
Denepauuu c
y4EeTOM
oco0eHHOCTEH
COLIMAJILHOT'O U
KYJIbTYPHOT'O
KOHTEKCTa

B o0nactu 3cTeTHUECKOr0 BOCTIUTAHUS:

- DCTETHYECKOE OTHOUICHHE K MHUPY, BKIIOYas
ACTETHUKY ObITa, HAy4YHOTO U  TEXHUYECKOTO
TBOpYECTBAa, CIOPTa, TpyAa U OOLIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTb BOCIPUHHUMATH PA3JIMYHBIC BHJIBI
UCKYCCTBa, TpPaJULUU M TBOPUYECTBO CBOEr0 M
IPYTHX  HapoIOB, OLIyIIaTh 3MOLMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

- yOeXJeHHOCTh B 3HAUYUMOCTH JUISl JTUYHOCTU U
o011ecTBa OTEYECTBEHHOTO ¥ MUPOBOT'O UCKYCCTBA,
JTHUYECKUX KYJIBTYPHBIX TPAaJuLUN M HapOIHOIO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HBIX BHJAX
HCKYCCTBaA, CTPCMIJICHUC IMPOSBJIATH KadecTBa
TBOPYECKOM JIMYHOCTH;

- YMETh OINEPUPOBATh MOHATHAMU: CpeaHee apupMeTHuIecKoe, MeraHa,
HauOosblllee M  HauMEHblIee 3HAueHUs, pa3Max, JUCHEepCHUs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Ha0opa; yMEHHE U3BJICKaTh,
UHTEPIPETUPOBaTh WHGOpPMAIUIO, MPEICTaBICHHYI0 B TaOiuIax, Ha
auarpammax, rpadukax, OTpaKaroIllyl0 CBONCTBA PEAIbHBIX MPOIECCOB
U SBJICHUH; TMpPEACTaBIATh HH(AOPMALKMIO C TOMOIIbIO TabIul U
auarpamM; MCCIENOBaTh CTATUCTUYECKHE JAHHbBIE, B TOM UHUCIE C
PUMEHEHHEM I'pa)UUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- yYMETb ONEpUpPOBATh MOHATUSIMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO,  JIBYIPAHHBIM  yroji, CKpPEIIMBAIOLIMECS  MPSMbIE,
NapajuIeIbHOCTh U NEPIEHIAUKYISIPHOCTh NPSMBIX U IUIOCKOCTEH, yroi
MEXAY NPSMBIMH, Yrojl MEXAy NPSMON U IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 10 IJIOCKOCTH, PACCTOSHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEKIY INTIOCKOCTSIMU;

- YMETh WCIIOJI30BAaTh MpPH PEIICHWH 3a7ad HU3y4YeHHbIE (AKTBl U
TEOpEMBbl IUJIAHUMETPUU; YMEHHE OIIEHHBATh pa3Mepbl O0OBEKTOB
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OBnajeHne yHUBEpCAIbHBIMU KOMMYHUKAaTUBHBIMU
JEHCTBUSMU:

a) o0meHue:

- OCYILECTBJIAITh KOMMYHHMKAIlUd BO BceX cdepax
KHU3HH,

- pacro3HaBaTh HeBepOalbHbIE CPEAICTBA OOIICHMUS,
IIOHUMaTh  3HAa4€HHWE  COLMAJBHBIX  3HAKOB,
pacro3HaBaTh NPEINOCHUIKU KOH(JINKTHBIX
CUTyallUi U CMAr4aTh KOHQIMKTHI;

- Pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY
3pEHHUS C MCII0JIb30BAaHUEM SI3BIKOBBIX CPEJCTB

OKPY’KaIoIIero Mupa

OK 06.
IIposiBnaTh
IPaKIaHCKO-
MaTPUOTHIECKYIO
MO3HUIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJICHHE Ha
OCHOBC
TPAIUITMOHHBIX
0011IeUeIOBEUeCKU
X IIEHHOCTEH, B
TOM YHCIIE C
y4eTOM
rapMOHH3AIUU
MEKHAIMOHAIbHBI
XU
MEXPEIIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATH
CTaHIapTHI
AHTUKOPPYIIIUOHH

- OCO3HaHWE  OOYyYarOUIUMHUCA  POCCHUHCKON
rpaXk1aHCKOW UJACHTUYHOCTH;

- IeJICHANpaBJICHHOE  pPa3BUTHE BHYTpPEHHEH
MO3ULIMM  JIMYHOCTM HA  OCHOBE  JYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH HapoJoB Poccuiickoit
®denepanny, HWCTOPUYECKUX W HAIMOHAIBHO-
KYJIBTYPHBIX Tpaguluii, (OpPMHUPOBAHHE CHCTEMBI
3HAYUMBIX  IIEHHOCTHO-CMBICIIOBBIX  YCTAHOBOK,
AHTUKOPPYIMIIMOHHOTO MHPOBO33pPEHUS,
MPaBOCO3HAHUS, 9KOJIOTHICCKOU KYJIbTYpHI,
CIIOCOOHOCTH CTAaBHUThH LIENH U CTPOUTH KU3HCHHBIE
TIJIaHBL;

B uvactu rpaxx1aHCcKOro BOCIUTaHUS:

- OCO3HaHUE CBOWX KOHCTHTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA;
- TPUHATHE TPATUIMOHHBIX  HAIMOHAJIBHBIX,
00111eY€eIIOBEUECKHUX T'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTD MIPOTUBOCTOATH HJICOJIOTHH
AKCTPEMHU3MA, HaI[MOHAJIN3Ma, KceHodoouw,
JUCKPUMHMHAIIMM 110 COLIMAJIBHBIM, PETUTHO3HBIM,
pPacoOBBIM, HAITMOHAJILHBIM TTPU3HAKAM;

- YMETh ONEpUPOBATh MOHATUAMU: NPSIMOYIOJbHAs CUCTEMa KOOPJMHAT,
KOOpJMHATBl TOYKHU, BEKTOpP, KOOpPAMHATHI BEKTOpa, CKaJISPHOE
IIPOU3BEJICHNE, YrOoJd  MEXKIy  BEKTOpaMH, CyMMa  BEKTOPOB,
MPOU3BEJICHNE BEKTOpAa HAa YHUCIIO; HAXOJUTh C MOMOUIBI0 M3YYEHHBIX
dbopMyN KOOpIMHATHI CEpeAMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMs
TOYKaMU;

-yMETh BBIOUPATh MOAXOASIINN U3YICHHBIN METO JIJIS peUIeHHs 3a1auH,
pacrmo3HaBaTh MaTeMmaThyeckue (akTbl U MaTeMaTHUeCKUe MOJENIU B
OPUPOJHBIX ¥ OOIIECTBEHHBIX SBICHUSX, B HCKYCCTBE, yMEHHUE
MPUBOJIUTh MPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUUCKON U
MHUPOBOM MaTeMaTU4eCKON HAyKH.

- YMETh OIEpUPOBATH MOHSATHUSIMU: CIyYalHBIM OMNBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYaHOTO COOBITHS, YMETh BBIYHCIATH
BEPOATHOCTh C HCIIOJIb30BAHHEM TpaHUuecKuX METOJO0B; MPUMEHSTH
GOpMyIbI  CIOKECHHSI U YMHOXXEHHUS BEpPOSTHOCTEH, KOMOMHATOPHBIE
dakThl U (GopMyabl IPHU pELICHUU 3a/]ay; OLEHUBATh BEPOSTHOCTH
pPEATBbHBIX COOBITHIA; 3HAKOMCTBO CO CITYYalHBIMU BEIMYMHAMHU; YMCHHE
MPUBOJIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHUCEN B IPUPOIHBIX
Y OOIIECTBEHHBIX SBICHUSIX
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OI'0 IMOBEACHU A

- TOTOBHOCTb BECTH COBMECTHYIO NIEATEIBHOCTH B
WHTEpecax TPaKIaHCKOTO OOIIECTBA, y4aCTBOBATh
B caMmMoymnpaBlieHHH B o00meo0pa3oBaTenbHON
OpraHu3aIy U JI€TCKO-IOHOILIECKUX OpraHu3aIusx;
- YMEHHE B3aWMOJECHCTBOBATh C COLHAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIHUAMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TI'YMaHWTApPHOM U BOJIOHTEPCKOU
JeATEIbHOCTH;

NaTPUOTUYECKOTO BOCTIUTAHUS:

- c(OPMHUPOBAHHOCTh POCCHMCKON TpaKIaHCKON
UJEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUSI K CBOEMY
Hapoady, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoi,
rOpJOCTH 3a CBOM Kpaid, cBOr0 PoninHy, CBOM S3bIK U
KYJIbTYpY, MPOILJIOE u Hacrosuiee
MHOT'OHAlIMOHAJIBLHOTO Hapoja Poccuu;

- LEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY U  IPHUPOTHOMY
HAcJeIWo, NaMATHHUKAM, TpagulUsM HapoOJOB
Poccun, noctmxenusam Poccun B Hayke, HCKYCCTBE,
CIOpPTE, TEXHOJIOTUSIX U TPYAE;

- uJieiiHas yOeXKIeHHOCTh, TOTOBHOCTD K CITY’KEHHUIO
n 3ammre OtedecTBa, OTBETCTBEHHOCTh 3a €ro
cyan0y; OCBOEHHBIE o0yJarmuMucs
MEXIPEIMETHBIE TOHATHUS W  YHUBEPCAJIbHbBIE
yueOHbIe NEeNCTBUS (perynsTUBHBIE,
MO03HABATENIbHbIE, KOMMYHUKAaTUBHBIE);

- CIOCOOHOCTh ux UCTIOJTb30BaHUS B
MO3HABATEJIbHOM M COLUAJIBHOM  TMPAKTHUKE,
TOTOBHOCTb K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIICHUIO yueOHOU NEeSATEIbHOCTH,
OpraHW3alyl  Y4eOHOTO  COTPYAHHMYECTBA  C
NEeAarorndyecCKuMu pabOTHUKAMH M CBEPCTHHKAMHU,




61

K YYacTHIO B IIOCTPOCHUM HWHAWBHUAYAJIBHON
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIAZICHHE HaBBIKaMU yueOHo-
UCCIIENOBATEIIbCKOM, IPOCKTHOM U  COLMAJIBHOU
JESITEIIBHOCTH

OK 07.
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpY’KaroIlen
Cpensl,
pecypcocOepexeH
110, TPUMEHSITh
3HAHUS 00
M3MEHEHUHU
KIIUMaTa,
MIPUHLIMITBI
OCpEKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIUAHBIX
CUTYaIUAX

HE TMPUHUMATh JACWCTBUS, TPUHOCSIIINE BpEL
OKpYXKaroIlEeH Cpee;
- yMeTb MPOTHO3UPOBaTh  HEOJIArOMpPUATHBIC

9KOJIOTHUECKUE TOCICACTBHS MPEANPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPAILIATh HX;

- PaCIIUPUTH OMBIT ACATEIBHOCTH SKOJOTHUYCCKOM
HaIlpaBJICHHOCTH;

- pa3pabarbiBaTh IUIAaH pELICHHS NpPOOJIEeMBbI C
y4ETOM aHallM3a HMEIOIIUXCS MaTepUANbHBIX |
HEMaTepUaTbHBIX PECYpPCOB;

- OCYHICCTBJISTH  IICJICHANPABICHHBIA  MOWCK
nmepeHoca CpeACTB M CIIOCOOOB  JEHCTBUS B
po(hecCHOHATLHYIO CPey;

- YMETh NEPEHOCHUTh 3HAHHS B MO3HABATEIHHYIO H
NPAaKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- TIpelyIaratb HOBBIE TPOEKTHI, OI[CHUBATH HJICH C
TIO3HIIUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

- JaBaTh OIICHKY HOBBIM CHTYyallMsM, BHOCHTb
KOPPEKTHBBI B JCATEIBHOCTh,  OIICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM

- YMETh OIEPHPOBATH MOHATHIMHU: (QYHKIUS, HETPEPhIBHAS (YHKIINS,
NpOM3BOJHAS, NEPBOOOpa3Has, OMNpEACICHHbIM HWHTErpai;, yMETh
HaXOJUTh  TIPOM3BOJHBIC  DJIEMEHTApHBIX  (YHKIHWA,  HUCIIOJNB3YS
CIpaBOYHBIC MaTE€PHAJIbl; UCCIEIOBATh B MPOCTEUIINX CITy4yasiX (yHKIUU
Ha MOHOTOHHOCTh, HaXOJWUTh HAWOONBIINE W HAMMEHBIIHE 3HAYCHHUS
(GyHKUIUH; CTPOUTH Tpa@UKH MHOTOWICHOB C MCIIOJIb30BaHUEM armapara
MaTeMaTHYECKOTO aHalin3a; MPUMEHSATh MPOU3BOAHYIO IPH PEUIICHUU
3aJa4 Ha JBWKCHHE; pellaTh NMPaKTUKO-OPMEHTHPOBAHHBIC 3a/laud Ha
HanOOJIbIIE U HAUMCHBIINE 3HAUCHISI, Ha HAaXOXKJCHHUE ITyTH, CKOPOCTH
U YCKOPEHHS;

- yMeTh ONIEpUPOBaTh MOHATUSMH: JBH)KCHHE B MPOCTPAHCTBE,
nogo0HbIe (UTYpPBI B TMPOCTPAHCTBE, KCIIOJIB30BaTh OTHOIICHHE
IoImaAel moBepxHocTeil 1 00beMOB MOJOOHBIX (UTYp NPU PELICHUU
3ajay;

- YMETb BBIYUCIIATH T€OMETPUUYECKUE BETMUUHBI (JTMHA, YroJ, IJI0UIa b,
00beM, TUIOMAZh TMOBEPXHOCTH), HCIOJB3Ys HM3ydeHHbIE (OPMYIBI U
METO/IbI
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2. KOJUP®PUKATOP ONEHOYHBIX CPEACTB

D yHKIHUOHAIBHBIN IPU3HAK
OLICHOYHOTO CPE/ICTBA
(THI KOHTPOJBHOTO 33JIaHUS)

Merton/dbopma KOHTPOIIS

CobecenoBanue YcTHBIN ompoc

IIpakTyeckoe 3ananue IIpakTHueckue 3aHsATHS, SK3aMEH
CamocTrosaTenbHas pabota|OnoOpHbI KOHCTIEKT
o0ydJaromerocs

Tect, TecTOoBOE 3aaHNe

TectupoBanue

Pacnipenenenue TUIIOB KOHTPOJIBHBIX 3alaHUM 110 TEMaM
JUI OLICHMBAHMS NIPEIMETHBIX PE3YJIbTaTOB.

HaunmenoBanune TeMbl

®opmupyemsie OK

TuI KOHTPOJIBHOTO 3aIaHUS

Paznen 1. [loBTopeHune Kypca MaTeMaTUKHA OCHOBHOM IIKOJIBI

Tema 1.1. OK 1,0K 2, OK 3, KP
[enb u 3amaun marematuku ripu oceoennn | OK 4, OK 5, OK 6, OK
CIICLMAJIbHOCTH 7
Tema 1.2. OK 1,0K 2, OK 3, KP
Uwucna u Beluncienus. Beipaxkenus u OK 4, OK 5, OK 6, OK
npeoOpa3oBaHMs 7
Tema 1.3. OK1,0K 2, 0K 3, I1P, KP
OK 4, OK 5, OK 6, OK
['eomeTpus Ha mIOCKOCTH 7
Tema 1.4. OK 1,0K 2, OK 3, ITP, KP
OK 4, 0K 5, OK 6, OK
[IpotieHTHBIE BHIYUCICHUS 7
Tena 15, OK1,0K 2, 0K 3, I1P, KP
OK 4, OK 5, OK 6, OK
YpaBHEHUS 1 HEPABEHCTBA 7
Tema 1.6. OK1,0K 2, 0K 3, KP
N OK 4, OK 5, OK 6, OK
Cucrembl ypaBHEHUN U HEPABEHCTB 7
Tena 1.7, OK 1,0K 2, OK 3, KP
. OK 4, OK 5, OK 6, OK
Bxo1HOM KOHTPOJIb 7
Paznen 2. KoMiuiekcHbie yncia
Tema 2.1. OK 1,0K 2, OK 4, OK
KommnnexcHble unciia OK 7
Tema 2.2. OK 1,0K 2, OK 4, [P
IIpMeHEHHE KOMIUIEKCHBIX YHCE OK 7
Paznen 3. IlpsiMble 1 IIOCKOCTH B TPOCTPAHCTBE
Tema 3.1. OK 1, OK 3, OK 4, OK, ®O
OCHOBHBIE TIOHSITHS CTEPEOMETPHH. OK 7
PacnionoxeHue npsMbIX U INIOCKOCTEN
Tema 3.2. OK 1, OK 3, OK 4, OK, ®0O
[TapannenbHOCTh NPAMBIX, IPAMOU 1 OK 7
IUIOCKOCTH, INIOCKOCTEM
Tema 3.3. IlepneHANKYISIPHOCTD TIPSMBIX, OK 1, 0K 3, OK 4, OK, ®0O

IIPSIMOM U TNIOCKOCTH, IJIOCKOCTEH

OK7

Tema 3.4.

OK 1,0K 3, OK 4,

OK
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HanmenoBanue TeMbl ®opmupyembie OK | Tunm KOHTPOJIBHOTO 3a4aHUs
Teopema 0 Tpex nepneHIuKyIsIpax OK 7
Tema 3.5. OK 1, OK 3, OK 4, [P
[TapannenbHble, NEPIEHIUKYIISIPHBIE PSIMbIE OK 7
Y TJIOCKOCTH B IPOCTPAHCTBE
Tema 3.6. OK 1, 0K 3, OK 4, KP
Pewmenue 3anau. IIpsimele 1 INIOCKOCTH B OK 7
IPOCTPAHCTBE
Pasznen 4. KoopanHaThl 1 BEKTOPBI
Tema 4.1. OK 02, OK 3, OK 4, OK, ®O
JlexapTOBbI KOOPIMHATHI B IPOCTPAHCTBE. OK 7
PaccTosHue Mexny IByMs TOUKaMH.
Koopaunatel cepeanHbl 0Tpe3Ka
Tema 4.2. OK 02, OK 3, OK 4, OK, ®O
BekTopsl B mpocTpaHCTBE. YTOI MEXIY OK 7
BekTOpaMu. CKaJIsipHOE MPOU3BEICHHE
BEKTOPOB
Tema 4.3. OK 02, OK 3, OK 4, [P
[IpakTHKO-OpHUEHTHUPOBAHHBIE 3a/1a4M HA OK 7
KOOPAMHATHOW INIOCKOCTH
Tema 4.4. OK 02, OK 3, OK 4, KP
Pemenue 3anau. KoopanHaTel U BEKTOPHI OK 7
Paznen 5. MHOrorpaHHUKY U T€jIa BpallCHUs
Tena 5.1, OK 1, 0K 2, OK 3, OK, ®O
OK 4,0K 5, 0K 6,
Bepmmnsl, pebpa, rpaHl MHOTOIpaHHUKA OK 7
Tema 5.2. OK 1,0K 2, 0K 3, OK, ®O
[Ipusma, ee cocTapisioIIKe, CEYCHUSI. OK 4, 0K 5, OK 6,
[Ipsmast u npaBuIIbHAS TIPU3MBI OK 7
Tema 5.3. OK 1, 0K 2, OK 3, KP
[Tapannenenunen, kyd. Ceuenne Kyo0a, OK 4, 0K 5, 0K 6,
napajuiejienuneaa OK 7
Tema 5.4. OK 1,0K 2, OK 3, OK OK, ®O
[Tupamupa, ee cocTaBisgroIEe, CEYCHHE. 4, OK 5, OK 6, OK 7
[IpaBunbHas nupamuaa. Y ceueHHas
npamMuia
Tema 5.5. OK 1,0K 2, OK 3, OK KP
boxosast u mosiHas moBepxHocTh npusmbl, | 4, OK 5, OK 6, OK 7
UpaMU/Ib
Tema 5.6. OK 1,0K 2, 0K 3, OK OK, ®O
Cummetpus B KyOe, mapajienenure/e, 4, OK5,0K6,0K 7
npu3Me, Nupamuie
Tema 5.7. OK 1,0K 2, OK 3, OK [P
[Tpumepsl cummeTpuii B mpodeccun 4, 0K 5, OK 6, OK 7
Tema 5.8. OK 1,0K 2, OK 3, OK [P
[IpaBuibHBIE MHOTOTpaHHUKH, X cBoiicTBa | 4, OK 5, OK 6, OK 7
Tema 5.9. OK 1,0K 2, OK 3, OK KP
Humuaap, ero cocrapisitoniue. CeueHue 4, OK 5, OK 6, OK 7
HUAJTUHAPA
Tema 5.10. OK 1,0K 2, 0K 3, OK KP

Komnyc, ero cocrapnstonue. CeueHne KoHyca

4,0K 5, 0K 6, OK 7
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HanmenoBanue TeMbl ®opmupyembie OK | Tunm KOHTPOJIBHOTO 3a4aHUs
Tema 5.11. OK 1,0K2,0K 3, 0K OK
VYceuennsiil kKonyc. CeueHue yce4eHHOTo 4, OK 5, OK 6, OK 7
KOHYycCa
Tema 5.12. OK1,0K2,0K 3, 0K OK
Iap u cdhepa, ux ceueHus 4,0K 5, OK 6, OK 7
Tema 5.13. OK1,0K2,0K 3, 0K OK, ®O
ITousarue 06 o0beMe Tena. OTHOIIEHHE 4, 0K 5, OK 6, OK 7
00BEMOB ITOJOOHBIX TET
Tema 5.14. OK 1,0K 2, 0K 3, 0K KP
OOBEMBI U TTOINIAIA TTOBEPXHOCTEH TEJ 4, OK 5, OK 6, OK 7
Tema 5.15. OK1,0K2,0K 3, 0K ITP
KoMOuHaIrmm MHOTOrpaHHUKOB U TET 4, 0K 5, OK 6, OK 7
BpaIeHus
Tema 5.16. OK 1,0K 2, 0K 3, 0K I1P
I'eomerpuyeckue komOunanuu Ha npaktuke | 4, OK 5, OK 6, OK 7
Tema 5.17. OK 1,0K2,0K 3, 0K KP
Pemenue 3agad. MHOrOrpaHHUKM U Tena 4, OK 5, OK 6, OK 7
BpaIleHus
Pazgen 6. MHOKecTBa. DiIeMEHTHI TeOpuH Irpados
Tema 6.1. OK 1, 0K 4, OK 6, OK OK
MHoxecTBa 7
Tema 6.2. OK 1, 0K 4, OK 6, OK I1P
Orneparuy ¢ MHOKECTBAMU 7
Tewma 6.3. OK 1, 0K 4, OK 6, OK I1P
I'padmr 7
Tema 6.4. OK 1, OK 4, OK 6, OK KP
Pemenue 3ana4u. Muoxectsa, ['padsr u ux 7
MIPUMCHCHHE
Pa3znen 7. DnemMeHTh KOMOWHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEN
Tema 7.1. OK 1,0K2,0K 3, 0K OK, ®O
OCHOBHBIE TOHATHS KOMOMHATOPHUKHU 4, 0K 5, OK 7
Tema 7.2. OK1,0K2,0K 3, 0K OK, ®0O
CoOpITHE, BEpOSITHOCTH COOBITHS. C0XKEHHE 4, OK5,0K 7
Y YMHOXEHHE BEPOSITHOCTEU
Tema 7.3. OK 1,0K2,0K 3, 0K I1P
BepositHOCTE B TpohecCHOHANIBHBIX 3a7a4ax 4, 0K 5, OK 7
Tema 7.4. OK 1,0K 2, 0K 3, 0K OK
JuckpeTHas ciiydaliHasi BEJTMYMHA, 3aKOH €€ 4, OK 5, OK7
pacrpeaeseHus
Tema 7.5. OK1,0K2,0K 3, 0K KP
3a1aun MaTeMaTHICCKON CTaTHCTUKU 4, OK 5, 0K 7
Tema 7.6. OK 1,0K 2, 0K 3, 0K I1P
CocrapneHue TaOIHIl ¥ TUarpaMmm Ha 4, OK 5, OK7
MIPAKTUKE
Tema 7.7. OK1,0K2,0K 3, 0K KP

Pemenue 3a1a4. DneMeHThl KOMOWHATOPUKH,
CTATUCTHKH U TEOPUU BEPOSITHOCTEN

4,0K 5, 0K 7

Paznen 8. OcHOBBI TpuroHoMmerpuu. Tpuronomerpuyeckue QyHKIHH
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HanmenoBanue TeMbl ®opmupyembie OK | Tunm KOHTPOJIBHOTO 3a4aHUs
Tema 8.1. OK 1,0K 2, 0K 3, OK OK, ITP
Tpuronomerpuueckue GyHKIUU 4,0K 5, 0K 6,0K 7
MPOU3BOJIBLHOTO yria, yhcia. Paguannas u
rpajlycHas Mepa yria
Tema 8.2. OK 1,0K 2, 0K 3, OK OK, ®O
OcHoBHbIE TpUuroHomerpuueckue Toxaecrra.| 4, OK 5, OK 6, OK 7
DopMmyJIbl TPUBEICHUS
Tema 8.3. OK 1,0K 2, OK 3, OK OK
Cunyc, KocuHyc, TaHreHc cymmbl U pazoctu| 4, OK 5, OK 6, OK 7
JIBYX yriioB. CHHYC U KOCUHYC JBOMHOTO
yria. @opMyIibl MOJOBUHHOTO yIila
Tewma 8.4. OK 1,0K 2, OK 3, OK OK, ®O
Oynknun, ux cBoictea. Criocobsl 3amanus | 4, OK 5, OK 6, OK 7
byHKIMI
Tema 8.5. OK 1,0K 2, 0K 3, OK OK
Tpuronomerpuueckue 4, 0K 5, OK 6, OK 7
(GyHKIMH, UX CBOMCTBA U TpaduKu
Tema 8.6. OK 1,0K 2, OK 3, OK [P
[TpeobpazoBanue rpadhukoB 4,0K 5,0K 6,0K 7
TPUTOHOMETPUIECKHX (DYHKITUI
Tema 8.7. OK 1,0K 2, OK 3, OK [P
Onucanue npou3BOACTBEHHBIX mporeccoB ¢ | 4, OK 5, OK 6, OK 7
OMOIIBIO TPaUKOB (PYHKITHIA
Tema 8.8. OK 1,0K 2, 0K 3, OK OK, ®O
Ob6parnbie Tpuronomerpuyeckne pyukuun | 4, OK 5, OK 6, OK 7
Tema 8.9. OK 1,0K 2, 0K 3, OK KP
Tpuronomerpruyeckue ypaBHEHUS U 4,0K 5,0K 6,0K 7
HEPABEHCTBA
Tewma 8.10. OK 1,0K 2, OK 3, OK KP
Cucrtembl Tpuronomerpuieckux ypasuenuii | 4, OK 5, OK 6, OK 7
Tema 8.11. OK 1,0K 2, OK 3, OK KP
Pemenue 3amau. OcHoBel Tpuronomerpun. | 4, OK 5, OK 6, OK 7
Tpuronomerpuyeckue QyHKINH
Pazgen 9. Crenenu u kopHu. CtenenHas QyHKIus
Tema 9.1. OK 1,0K 2, OK 3, OK OK, ®O
CrenenHast GyHKIINSI, €€ CBOMCTBA 4, OK 5, OK7
Tema 9.2. OK 1,0K 2, 0K 3, OK [1P
[IpeoOpa3oBanue BEIPAKEHHH ¢ KOPHSIMH N- 4,0K 5,0K 7
Ol CTeNeHn
Tema 9.3. OK 1,0K 2, OK 3, OK KP
CBolicTBa CTENEHU C PAllMOHAIBHBIM U 4, OK 5, OK7
JIEMCTBUTEIILHBIM MTOKA3aTEeISIMU
Tema 9.4. OK 1,0K 2, 0K 3, OK [1P
Pewienne nppanuoHaIbHBIX YPAaBHEHUU U 4,0K 5,0K 7
HEPABEHCTB
Tema 9.5. OK 1,0K 2, OK 3, OK KP
Crenenn u kopHu. CtenieHHast QYHKIIHS 4, 0K 5, OK 7
Paznen 10. [loka3aTenbHast pyHKIMS
Tema 10.1. OK 1,0K 2, 0K 3, OK OK

IToxa3zaTenbHast pyHKIMS, €€ CBOICTBA

4,0K 5, OK7
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HanmenoBanue TeMbl ®opmupyembie OK | Tunm KOHTPOJIBHOTO 3a4aHUs
Tema 10.2. OK 1,0K 2, 0K 3, OK [1P
Pemenue nokazarenbHbIX YpaBHEHUN U 4, 0K 5, OK 7
HEPABEHCTB OK 1,0K 2, 0K 3, OK 1P
Tema 10.3. 4,0K 5, OK 7
CuHcTeMBbI TOKa3aTeIbHbIX YPABHCHHM OK 1,0K 2, OK 3, OK KP
Tema 10.4. 4, OK5,0K7
Pemenue 3amau. [TokazarenbHas GyHKIUS
Paznen 11. Jlorapudmsl. Jlorapupmuaeckas GyHKIus
Tema 11.1. OK 1,0K 2, 0K 3, OK OK
Jlorapudm ymcna. JlecaTHUHbIN 1 4,0K 5,0K 7
HATYpaJIbHBIN JIorapuMBbl, YHCIIO €
Tema 11.2. OK 1,0K 2, 0K 3, OK KP
CgoiicTBa sorapudmon. Oneparnus 4,0K5,0K7
Jorapu(pMUpPOBaAHUS
Tema 11.3. OK 1,0K 2, 0K 3, OK OK, ®O
Jlorapugmuueckast QyHKIUS, €e CBOWCTBA 4,0K 5, 0K 7
Tema 11.4. OK 1,0K 2, 0K 3, OK [1P
Pemenue norapupMudeckux ypaBHEHHH 1 4,0K 5,0K 7
HEPABEHCTB
Tema 11.5. OK 1,0K 2, 0K 3, OK OK
Cuctemsl Jorapu(pMUUECKUX YpaBHEHHH 4,0K 5, 0K 7
Tema 11.6. OK 1,0K 2, 0K 3, OK [1P
Jlorapugmsl B IpUPOJIe U TEXHUKE 4,0K 5, 0K 7
Tema 11.7. OK 1,0K 2, 0K 3, OK KP
Pemenue 3anayu. Jlorapugmel. 4,0K 5,0K 7
Jlorapudmudaeckast hyHKIHS
Paznen 12. [IpousBoaHas GyHKINH, €€ TPUMEHEHUE
Tema 12.1. OK 1,0K 2, 0K 3, OK OK
[TonsTne npousBoaHoil. PopMyIibl U 4,0K 5, 0K 6,0K 7
npaBuia auddepeHnpoBaHus
Tema 12.2. OK 1,0K 2, 0K 3, OK KP
[IponsBogHBIE CYMMBI, pa3HOCTH 4, OK 5, OK 6, OK 7
MIPOU3BECHNUS, YACTHOTO
Tema 12.3. OK 1,0K 2, 0K 3, OK [P
[Ipon3BoiHBIE TPUTOHOMETPUUECKUX 4,0K 5,0K 6,0K 7
¢dbyakuwmii. [IponsBomHas ca0kHON HYHKIIHHT
Tema 12.4. OK 1,0K 2, 0K 3, OK OK
[TonsaTue o HENPEpPHIBHOCTU (YHKIIHH. 4,0K 5, 0K 6,0K 7
Meton HHTEpBaAJIOB
Tema 12.5. OK 1,0K 2, 0K 3, OK OK
['eomeTpuyeckuii U PU3NIECKUIA CMBICTT 4, OK 5, OK 6, OK 7
MIPOU3BOAHON
Tema 12.6. OK 1,0K 2, 0K 3, OK [1P
du3nyuecKuil CMbICI TPOU3BOIHOM B 4, 0K 5, OK 6, OK 7
poeCCHOHANIBHBIX 3a71a4ax
Tema 12.7. OK 1,0K 2, 0K 3, OK KP
MonHoToHHOCTh (hyHKIHH. TOYKH 4, OK 5, OK 6, OK 7
KCTpEeMyMa
Tema 12.8. OK 1,0K 2, 0K 3, OK OK

HccnenoBanme QyHKIMI U TOCTPOCHHE

4,0K 5, 0K 6, OK 7
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HanmenoBanue TeMbl ®opmupyembie OK | Tunm KOHTPOJIBHOTO 3a4aHUs
rpauKoB
Tema 12.9. OK 1,0K 2, OK 3, OK KP
HauOonrliee 1 HauMeHbIIIee 3HAYEHUS 4, OK 5, OK 6, OK 7
byHKIIMHN
Tema 12.10. OK1,0K2,0K 3, 0K ITP
Haxoxnenne ontumansHoro pesynsrarac | 4, OK 5, OK 6, OK 7
MTOMOIIIbIO TTPOU3BOAHOM B MPAKTHIECKUX
3a/1auax
Tema 12.11. OK1,0K2,0K 3, 0K KP
Pemenue 3amau. [IpousBoanas pynkuuu, ee | 4, OK 5, OK 6, OK 7
MIPUMCHCHHE
Paznen 13. IlepBooOpasnast QyHKIMH, €€ MpUMEHEHUE
Tema 13.1. OK 1,0K 2, OK 3, OK OK
[TepBooOpaznas ¢pynkiuu. [Tpasuna 4,0K 5,0K 6,0K 7
HaXO0XKJICHHUS EPBOOOPA3HBIX
Tema 13.2. OK 1,0K2,0K 3, 0K OK
[Inomane KpUBOJMHEWHON Tpareuu. 4, 0K 5, OK 6, OK 7
®dopmyna Herotona — Jlelibnuna
Tema 13.3. OK 1,0K 2, OK 3, OK KP
Heonpenenennslii v onpeieneHHbIN 4, OK 5, OK 6, OK 7
WHTETPAIBI
Tema 13.4. OK1,0K2,0K 3, 0K [P
[TonsTue 06 onpenenennom uaTerpane kak | 4, OK 5, OK 6, OK 7
TIONAAN KPUBOJIMHEHHON Tpaneunun
Tema 13.5. OK 1,0K 2, 0K 3, OK I1P
OnpeniesIeHHbIN MHTErpal B )KU3HU 4, OK 5, OK 6, OK 7
Tema 13.6. OK 1,0K 2, OK 3, OK KP
Pemenue 3amau. [lepBoo6paznas pynkmuu, | 4, OK 5, OK 6, OK 7
ee MPUMEHEHUE
Paznen 14. YpaBHeHus 1 HEpaBEHCTBA
Tema 14.1. OK1,0K2,0K 3, 0K [P
PaBHocuiibHOCTE ypaBHeHUl U HepaBeHCTB. | 4, OK 5, OK 6, OK 7
OO01me METOTbI peleHUs
Tema 14.2. OK 1,0K 2, OK 3, OK 1P
['padpuaeckuit meron pemenus ypasuennii, | 4, OK 5, OK 6, OK 7
HEPABCHCTB
Tema 14.3. OK1,0K2,0K 3, 0K [P
YpaBHEHUs 1 HEPABEHCTBA C MOJYJIEM 4, OK5,0K 6, 0K 7
Tema 14.4. OK1,0K2,0K 3, 0K KP
YpaBHeHus u HepaBeHcTBa ¢ napamerpamu | 4, OK 5, OK 6, OK 7
Tema 14.5. OK 1,0K2,0K 3, 0K [P
CocraBiieHUE U pelIeHre 4, OK5,0K6,0K7
poeCCUOHANTBHBIX 33124 C IIOMOIIBIO
YpaBHEHUN
Tema 14.6. OK1,0K2,0K 3, 0K [P
Pemenue 3amau. Ypasuenus u HepaBencta | 4, OK'5, OK 6, OK 7
[TpomexxyTouHas SK3aAMEH
aTTeCTalus

YcnoBHBIE 0003HAUCHUS:
DO - pponTaNBHBIN (YCTHBIN) OIIPOC;
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TK — TecToBBIil KOHTPOJIb;
OK - nmpoBepka OMOpHBIX KOHCIIEKTOB;
[1P — BBIMOJIHEHHE TPAKTHYECKOW PaOOTHI;
KP — xonTposibHas paboTa;
D — 3K3aMeH.

3. CHCTEMA OIIEHKH OBPA3OBATEJBHBIX JOCTUKEHUN OBYYAIOIINXCA IO
KAXKAOMY OHEHOYHOMY CPEJACTBY
OneHka WHAMBUAYAJIBHBIX OOpa30BaTEIbHBIX JOCTHKEHMM IO pe3ylbTaTaM TEKYIIEro
KOHTpPOJIA ¥ IIPOMEXKYTOYHOU aTTEeCTAallUU IIPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOU IIKAJIOU
(Tabmuma)

[TpoueHT KauecTBeHHas olleHKa WHIUBUIYATHHBIX
PE3yIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKEHUN

(TpaBWJIBHBIX OTBETOB) Oay (0OTMETKA) BepOaIbHBIN aHAIOT
90-100 5 OTIIUYHO

80-89 4 XOPOIIIO

70-79 3 YIIOBJIETBOPUTEILHO
Menee 70 2 HEYJIOBJIETBOPUTEIHHO

Kputepun o1ieHKH BBINOJIHEHHOTO MPAKTUYECKOTO 3aJaHHst/ KOHTPOJIbHAas paboTa

Onenka 5 («OTJIIMYHO») CTaBUTCS 3a pabOTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OmMOOK M
HEJI0YETOB.

Onenka 4 («Xopouio») cTaBUTCA 3a pabOTy, BBHINOJIHEHHYIO MOJHOCTHIO, HO MPH HAJIWYUH B
Heil He Oosiee 0HOM HerpyOoii OIMOKH U OJJHOTO HeJouETa, He Oosee TPEX HeA0UYETOB.

Onenka 3 («yIOBIETBOPUTEIHHOY») CTABUTCS, €CIU O0YyYarOIIHMIiCsS MPaBUILHO BBIMOIHIII HE
MeHee 2/3 Bceil paboThI WiTH TOMYCTHII He Oosiee OHON Tpy0oii OIMOKH U ABYX HENOYETOB, HE OoJee
OJHOU TpyOOH M ofHOW He TpyOoi omuOku, He Oosee TPEX HErpyOBIX ONIMOOK, OJHOW HErpyOoi
OLIMOKH U TPEX HENOUETOB, IPU HATTMYUU YETHIPEX-TIATH HEJOUYETOB.

Onenka 2 («HEYAOBIETBOPUTEIBHO») CTABUTCS, €CIM YHCIO OIIMOOK U HEeI04ETOB
IPEBBICUIIO HOPMY JUJIsl OLICHKH 3 MJIM MPaBHJILHO BBINOJIHEHO MeHee 2/3 Bcel paboTHI.

Kpurepun o1ieHKH OTBETOB B X0J/1€ YCTHOT'O OIIpoca

OneHuBaeTcsl MPaBUIBHOCTh OTBETa OOydalolIerocs Ha OAMH M3 MPHUBEAEHHBIX BOIPOCOB.
[Ipu 3TOM BBICTaBJISIOTCS CIEAYIOIINE OLIEHKH:

«OTINYHO» BBICTABIISAETCS MPHU COOJIIOIEHUU 00yUYaIOUIIMCS CIEAYIOIUX YCIOBU:

— MIOJTHO PacKpbUl COJAEpXKaHME MaTepuaia B 00bEME, NPEenyCMOTPEHHOM IpPOrpamMMoi,
CoJIep’KaHUEM JIEKIIMH U y4eOHUKOM;

— M3JIOKWJT ~ MaTepuan  IPaMOTHBIM  SI3BIKOM B OINpPEAENEeHHOW  JIOTHYECKOU
MIOCJIEA0BATENBHOCTH, TOYHO UCIOJIb3Ysl CIIELUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

— MOKa3aJl yMEHUE WITIOCTPUPOBATh TEOPETUUECKHE MOJIOKEHUS KOHKPETHBIMU MPUMEPAMH,
NPUMEHSTh UX B HOBOM CUTYyalllH MPU BBIMOJIHEHUN TPAKTHYECKOTO 3aJaHMUS;

— IIPOJIEMOHCTPUPOBAJ  YCBOGHHME paHEE HU3YYEHHBIX  COIYTCTBYIOIIMX  BOIPOCOB,
c(OPMHPOBAHHOCTh U YCTOHYHMBOCTD UCTIOIb3YEMBIX NIPH OTBETE YMEHHI U HABBIKOB,;

— OTBEYaJI CAMOCTOSITENILHO 0€3 HaBOASIIMX BOIIPOCOB MPEIoaaBaTess.

[Ipumeuanue: Ui MOTYYEHHUS] OTMETKH «OTIMYHO» BO3MOKHBI OJHA-/IBE€ HETOUYHOCTH MpU
OCBEIICHNU BTOPOCTEIICHHBIX BOIPOCOB WM B BBIKJIAIKaX, KOTOPbIE 00YYaIONIUIICS JIETKO UCIPaBUII
10 3aMEUYaHUIO MPeroaBaTers.

«Xopo1Io» - OTBET 00YyYaroIlerocsi B OCHOBHOM Y/IOBJIETBOPSET TPEOOBAaHUSIM Ha OICHKY
«OTJIMYHOY, HO TIPU 3TOM MMEET OJUH U3 HETOCTaTKOB:

— B M3JIO)KEHUU JOMYyLIEHBl HeOOJbIIMEe MpoOesbl, HE MCKA3HMBIIUE JOTMYECKOTO H
UH(POPMALIMOHHOTO COJIEPKaHUS OTBETA;

— JIOMYIIEHbl OJWH-IBA HEAOYETa MpPH OCBEUICHMH OCHOBHOIO COJIEpP)KaHUS OTBETa,
UCIIPaBJIEHHBIE [0 3aMEYaHUIO0 MPernoaBaTes;

— JomynieHbl ommOKka WM 0Oosiee JABYX HENOYETOB TNPU OCBEIIEHWH BTOPOCTEIEHHBIX
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BOIIPOCOB HMJIM B BBIKJIAIKAX, JIETKO MCIPABJICHHBIC IO 3aMEYaHHUI0 TIPENoIaBaTesl.

«Y TOBIIETBOPUTEITHHOY BBICTABIISETCS PU COOIIOICHUN CIIETYIOIINUX YCIOBHIA:

— HETIOJHO WJIM HETOCIIeI0BaTeIbHO PACKPBITO COJIEp)KaHHE MaTeprania, HO MoKa3aHo oliiee
NOHMMaHHE BOIIPOCa W MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC IS JATBHEHIIETO YCBOCHHUSI
IpPOrpaMMHOTO MaTepuana, HMMETUCh 3aTPyJHEHUS WIM JONYIICHbl OIMHMOKH B OMpEIeICHUU
NOHATHH, WCIOJB30BAaHUN TEPMUHOJOTHH M BBIKJIAKaX, HCIPABICHHBIC TI0CIE HECKOJIbKUX
HABOJSAIIUX BOIIPOCOB MPEIOIaBATENS,

— 00yJaronMiicss He CIIPABUIICS C IPUMEHEHHUEM TEOPUU B HOBOHM CHTYaIlMW NIPU BBITIOJTHEHUH
MPAKTUYECKOTO 3aJaHus, HO BBIMOJNHUI 3aJaHus 00s3aTeNbHOTO YPOBHS CJIOKHOCTH TO JaHHOMN
TEME;

— [P 3HAHUU TEOPETHUYECKOTO MaTepuaia BBISBIECHA HEIOCTATOYHAs C(HOPMHPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

«HeymoBneTBOPUTEIHHO» BBICTABIISIETCS TIPU COOJTIOJICHUN CIICAYIOIINX YCIOBUIL:

— HE PacKpbITO OCHOBHOE COJZIepKaHHe yueOHOTo MaTepuana;

— 00Hapy’KEeHO HE3HAHUE WM HETIOHUMaHUE 00yJaromuMcst OOJbIIeH MM Hanbosee BaXHOU
YacTu y4eOHOro MaTepHaa,

— JIOTTYIICHBI OIMMOKH B ONPENEIICHUU OHATHH, PH MCIIOJIb30BAaHUH TEPMHHOJIOTUN U WHBIX
BBIKJIaJIKaX, KOTOPbIC HE HCIPABIICHBI ITOCIIE HECKOJIBKIX HABOISIIUX BOIPOCOB MPETIOIaBaTEIIS;

— oOyyJaromumiics OOHApYKUJ TOJHOEC HE3HAHWE M HEMOHUMaHHE H3y4yaeMoro y4eOHOTO
MaTepuaia WIH HE CMOT OTBETHTh HU Ha OJUH W3 IOCTABIEHHBIX BOIPOCOB IO H3y4aeMOMY
Marepuany.

Kputepuu onieHKH cocTaBieHUs U 0POPMIICHUS OMIOPHBIX KOHCIIEKTOB

B xone mpoBepku mpemnojaBareneM OIMOPHbIE KOHCHEKTHl OLEHUBAIOTCA MO CIEAYIOLUIUM
KPUTEPUSIM:

1. CooTBETCTBHE CONEPKAHUSI TEME.

2. IlpaBwiibHAs CTPYKTYPUPOBAHHOCTHh HH(POPMAIIUH.

3. Hanuuue noru4eckoil cBA3M U3M0KEHHOH HH(OpMAIIHH.

4. AKKypaTHOCTb U TPAMOTHOCTb HU3JI0KECHUSI.

5. Pabora cnaHa B Cpok.

Kaxxnprit kputepuii orneHuBaeTcs 1Mo S-OamnbHOM mikane. [Ipu BBICTABIEHWM OIICHKH 3a
OTIOPHBIN KOHCHEKT BBIBOJUTCA CpPEIHEE 3HAYEHUE OLEHKH IO MATH MEPEUUCICHHBIM KPUTEPHUSIM,
OKpYTJIIEMOE 10 LI€JIOTO 3HauUeHUs (10 OLEHKH) 1O MIPpaBHJIaM OKPYTJICHUSI.

Kputepun o11eHKH BBIITOJIHEHHOTO TECTOBOTO 3a/1aHuUs

Pe3ynbTar arTecTanMOHHOTO MEeIarornaeckoro u3MepeHus no yueonomy npenmery (Pasmeny,
Tewme) ITYIIL. 01 Marematuka i KaKI0TO 00y4YarOIIETrocs MPeCTaBiseT cO00H CyMMy 3a4TEHHBIX
TECTOBBIX 33/IaHU TIO BCEMY TECTY. 3a4TEHHOE TECTOBOE 33JJaHUE COOTBETCTBYET OJHOMY Oasuty.

Kpurepuem ocBoenus yduebnoro mpemmera (Pasmena, Temsr) ITYIL. 01 Marematuka nms
00yJaromerocs sSBJSIOTCS MPABUIILHO BBIMIOJIHEHHBIC 3a/laHUs TecTa B KomdecTBe He menee 70 %.

JlJis OLeHKU pe3yNbTaToOB TECTHUPOBAHUS MPEAYCMOTPEHA CIIEAYIolas cUCTeMa OICHUBaHUS
00pa30BaTeNbHBIX JOCTHKCHUH 00YJIarOIIUXCS:

— 3@ K&K/l MPaBWJIBHBIA OTBET CTaBUTCA 1 6as;

— 3a HEMPaBUJILHBIN 0TBET — () GaIoB.

TecToBbIE OIIGHKM MOXXHO COOTHECTH C OOIIECTIPUHATON TATHOAUIBHOW CHCTEMOM.
OneHnBaHuE OCYIIECTBISIETCS IO CIEYIONIEH CXeMe:

[TponeHT pe3ynbTaTUBHOCTH KauecTBeHHas olleHKa WHIUBUyaTbHBIX
(paBWJIBHBIX OTBETOB) 00pa3oBaTeNbHBIX JTOCTHKCHUN
% bayne Oam (oTMeTKa) BepOaTbHBIN aHATIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOPOHIO
70+ 79 3 YIOBJIETBOPUTEIHHO
Mmenee 70 2 HEYIOBJIETBOPUTEIHHO
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Kpurepuu onieHku B xo/1€ s3K3aMeHa

B ocHoBe omeHkH Tpu cliade 3K3amMeHa JISKUT MATHOAUIbHAs cucTemMa (5 «OTIHYHO», 4
«XOpOILO», 3 «yJOBIETBOPUTEIBHOY, 2 «HEYIOBIETBOPUTEIILHOY).

1. OtBer OLEHHWBAETCA HA «OTIWYHO», €CITU  OOYYAIOIIMICS  HMCUEPIBIBAIOIIE,
MOCIIEOBATEIHHO, TPAMOTHO M JIOTUYECKH CTPOMHO H3JaraeT Marephall Mo BoIpocaM Owuiera
(Tecra), He 3aTpyOHSAETCS C OTBETOM IPU BHUJIOM3MEHEHUHW 3aJaHUs, CBOOOJTHO CIpAaBIsAETCA C
pelIeHHeM TMPaKTUYECKUX 3adad W CHOCOOCH OOOCHOBATh MPHHSTHIE PEUICHUS, HE JIOMyCKaeT
OIINOOK.

2. OTBeT OLIEHMBAETCS Ha «XOPOIIO», €CIM OOYyYaroluiics TBEPIO 3HAET MPOrPaMMHBIH
Marepuall, TpPaMOTHO U MO CYILECTBY €ro M3JIaraeT, He JOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH MpHU
OTBETaX, YMEET TPaMOTHO TMPUMEHSTh TEOPETHUUYECKHUE 3HAHMS HA MPAKTHKE, a TAKXKE BIAJIEET
HEOOXOAMMBIMH HAaBBIKAMHU PEIICHHS MPAKTHICCKUX 3a]1a4.

3. OTBeT OICHUBACTCS Ha «YAOBICTBOPUTEIBHO», €CIHH OOYYAIOUTUICS OCBOWUI TOJBKO
OCHOBHOW MaTepuall, OJTHAKO HE 3HAET OTACJBbHBIX IE€TAICH, TOMYCKAET HETOYHOCTH U HEKOPPEKTHBIE
GOpMYyITUPOBKH, HapyIIaeT IMOCIEJOBATEIFHOCTh B U3JOKEHUU MaTepuaia ¥ HUCIBITHIBACT
3aTPYJHEHUS TIPU BBIMOJHEHUH MPAKTUYECKUX 3aTaHUH.

4. OTBET OICHUBACTCS HA «HEYAOBICTBOPUTEIBHO», €CIU OOYy4YaloOUIUiCs HE pPaCKPBLI
OCHOBHO€ COJIep)KaHWE Marepuaina, JOMYCKAaeT CYIIeCTBEHHbIE OIMMUOKH, C  OOJIBIIUMHU
3aTPYAHEHUSIMU BBITIOTHSIET MIPAKTUYECKUE 3aTaHHUSL.

4. BAHK KOMIIETEHTHOCTHO-OLIEHOYHbBIX MATEPHUAJIOB JJ1s1 OHEHKH
YCBOEHUSA YYEBHOI'O ITPEJIMETA

4.1 Texymmii KOHTPOJIb

Kommext onenounsix 3amanuii Nel. Pazneny 1. [loBTopeHne kypca MareMaTUKU OCHOBHOM
mkonbel Tema 1.1. Iens u 3agaun MaTeMaTUKU TPU OCBOCHHH crneruanbHoct, Tema 1.2, Yucna u
BBIYHCIICHHs. BpipakeHuss u mpeoOpazoBanus, Tema 1.3. T'eomerpuss Ha mockoctu, Tema 1.4.
[Iponentueie Beruncnenus, Tema 1.5. YpaBuenust u HepaBeHcTBa, Tema 1.6. Cucrembl ypaBHEHUH U
HepaBeHCTB, Tema 1.7. BxoaHOM KOHTPOJIb.

[IpakTrueckas padoTa (AyauTOpHAs CaMOCTOsITEIbHAs paboTa 00yJaroIuXxCs).
[Ipaktnueckoe 3anstTie Ne 1. Bunel minockux ¢uryp u ux miomians. [IpakTuko-
OpPUEHTUPOBAHHBIE 33]1a4H B Kypce r€OMETPHUH Ha MIOCKOCTH.
[IpakTuueckoe 3anarue Ne 2. 3agaun Ha NPONOPLMH U IPOLEHTHI.
[Ipaktnueckoe 3anatue Ne 3. JIuHelHble, KBaJpaTHBIC, APOOHO-TMHECHHBIC YpaBHEHUS U
HEPABEHCTBA.
KontposnbHas pabota (AyauTopHas CaMOCTOSITEIbHAs pab0oTa 00yJarOIIHXCsI).
O0s3aTeNnbHAas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil omeem u3 yemolpex nPeosioHCeHHbBIX.
1. (1 6amn) Packpoiite GopMyITy COKPAIIEHHOr0 YMHOKEHHUS a°-h:
A) a’>-2ab+b% B) (a-b)(a+b); B) a’+2ab-b% I) (a-b)(a-b)

2. (1 6amn) [Tmomank TpeyrobHUKA BBIYUCISAETCS TIO GOopMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,
8

3. (1 6amn) Kakoe 3 clieyroIux Yuce 3aKII09eH0 MexK Iy yncnamu 17 u
A)0,4;5)0,5;B)0,6;T) 0,7
4. (1 6amn) ans rpaduxu pyakumii. Kakas popmyna coorBeTcTBYeT rpaduxy 3)?

1) 2) 3)
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Ilpu evinoanenuu 3a0anuil 5-813anumume X00 pewienuss u Noay4eHHbIl Omeem.
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5. (2 6amna) Beruncnmure 2 5

6. (2 6ana) Pemmre ypaBHEHHE X2-7x+10=0. Eciu ypaBHEHHE UMeeT 0oJiee OHOTO KOPHS, B
OTBET 3aIUIINTE MEHBIIUN U3 KOPHEH.

7. (2 OGamma) Ilnomane 3eMenb KPECTHSIHCKOTO XO3SMCTBa, OTBEACHHAS TMOJ TIOCAIKY
KYCTApHUKOB M IIBETHUKOB, COCTAaBJA€T 24ra W pacmpeieieHa MeXIy HUMH B OTHOLICHHH S5:3.
CKOJIbKO T€KTapOB 3aHUMAIOT LIBETHUKU?

8. (2 6amna) Beicora BH mapamnenorpamma ABCD penut ero ctopony AD Ha otpeskun AH =2
u HD = 32. [luaronans napamienorpamma BD pasna 40. Haiinure mutomaaes napasuienorpaMma.

JlononHuTenbHas 4acTh

Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbII Omeen.

9. (3 6amna) Pp160s0B MpOIIBLT HA JIOJKE OT NMPUCTAHW HEKOTOPOE PACCTOSIHUE BBEPX IIO
TEUCHHUIO PEKH, 3aTeM OpOCHII SIKOpb, 2 4Yaca JOBHUJ PHIOYy U BEpHYJCS OOpaTHO 4epe3 5 4acoB OT
Hayaja nmyremecTBus. Ha kakoe paccTosiHEe OT MPUCTaHU OH OTIUIBLI, €CJIU CKOPOCTh TEUCHUS PEKU
paBHa 2 KM/4, a COOCTBEHHAast CKOPOCTb JIOAKHU 6 KM/4?

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3adaHUusA
OtBeT b b B A 2,7 2 9 816 8

Kommekt onenounsix 3amganuii Ne2. mo Pasmeny 2. KommiekcHeie umcna Tewma 2.1.
Kommuiekcueie uncna, Tema 2.2. [IpuMeHeHnE KOMITJIEKCHBIX YHCET

[IpakTudeckas pabora (AyAUTOpHAS] CAaMOCTOSATEIbHAs padoTa 00yJaOLTUXCsl).
[TpakTrueckoe 3anstue Ne 4. [Iprumepsl HCIOJIB30BaAHUS KOMITJIEKCHBIX YHCEI.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEbHAS paboTa 00yJaroIuXxcsi).

Tema 2.1. KomIuiekcHbIE Ynca.

[ToHsTHE KOMIUTEKCHOTO yKciia. COnpshKeHHBIE KOMIUIEKCHBIC YHCITA, MOAYJIh U apTyMEHT
KOMIUTIEKCHOTO yncia. dopma 3amrcu KOMITJIEKCHOTO Yuciia (TeoMeTprudecKast,
TPUTOHOMETpHYECKasl, anredpandyeckasi). ApupMeTHIECKUE TEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU

BrinonHeHue pacyeToB ¢ MOMOIIBIO KOMITIEKCHBIX YHCETT.

Kommuiekt onenounbix 3amanuit Ne3. mo Pasneny 3. IlpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
Tema 3.1. OcHOBHBIC TOHATHS cTepeoMeTpuu. PacmonokeHue mpsAMbIX U TUIocKocTed, Tema 3.2.
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[TapayeTbHOCTh MPSAMBIX, MPSMON M TIIOCKOCTH, Tutockoctei, Tema 3.3. I[lepneHauKyasspHOCTD
OpSAMBIX, MPSIMOM M IUIOCKOCTH, Iutockocted, Tema 3.4. Teopema 0 Tpex NepHEHAUKYISApaXx,
Tewma, 3.5. TlapamnensHble, MEPICHAUKYIAPHbIE TPSIMbIE M TUIOCKOCTH B TMpocTpaHcTBe, Tema 3.6.
Pewenue 3anau. [IpsiMble U INIOCKOCTH B IPOCTPAHCTBE.

wnN e

4.

Teopernueckne Bopockl (AyauTopHas padora):
Cdopmynupyiite Teopemy [ludaropa.
[lepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[epeuncnure ciocoObl 3aJaHNUS TUIOCKOCTH.
[Mpomomxure Teopemy: «Ecmu ogHa W3 JOBYX  MapajuIeIbHBIX — MPSIMBIX

NEPIEHAUKYJIAPHA IITIOCKOCTH, TO...».

TO...».

[Iponomxure Teopemy: «Eciau nBe mapamienbHbIe INTOCKOCTH MEPECEKAIOTCs TPEThEMH,

ChopmynupyiiTe onpeaesacHue ABYrpaHOro yria.

Cdopmynupyiite orpeneneHue TpexrpaHoro yria.

PackpoiiTe NOHITHE «YTOJI MEXAY MPSIMBIMUY.

[lepeuncnure B3aMMHOE PACIIONOKEHHUE JBYX IPSIMBIX B IPOCTPAHCTBE
Kaxkne nmpsiMple Ha3bIBarOTCS NapauIeIbHBIMUA B IPOCTPAHCTBE?

Kaxue npsiMble Ha3bIBalOTCS CKPELIUBAIOIIMMUCS B IPOCTPAHCTBE?
Kaxkne npsiMbple Ha3bIBarOTCS MEPIICHIUKYISPHBIMU B IIPOCTPAHCTBE?
[lepeuncnure B3aMMHOE PACIIOIOKEHHUE MTPSIMON U TUIOCKOCTH B IIPOCTPAHCTBE.
PackpoiiTe MOHATHE «yTroJI MEXAY MPAMOU U TIIIOCKOCTBIO».

Packpolite OHATHE «IapaAIIEIbHOCTD PSAMOU U INIOCKOCTH.
PackpoiiTe noHsITHE «IIEPHEHIUKYIIPHOCTD NPSIMOU U TITIOCKOCTH.
[lepeuncnure B3aMMHOE PACIIOIOKEHHUE JBYX IUIOCKOCTEN B IPOCTPAHCTBE.
PackpoiiTe MOHATHE «YT0JI MEXAY IIOCKOCTSIMU.

Packpolite noHATHE «1apaIEIbHOCTD INIOCKOCTEN».

PackpoiiTe noHATHE «ITEPHEHIUKYIIPHOCTD MIOCKOCTEN .

Kak HaiiTu paccTosiHuE OT TOUKHU 10 IPSIMOI?

Kaxk HaiiTu paccTosiHre Mexay NpsiMbIMuU?

Kak HaiiTu paccTosiHue MKy MI0CKOCTAMU?

[Iponomkure onpenenenue: «llepneHauKymsip — 3T0...».

[Iponomxure onpexnenenue: «HakioHHas — 310.. ..

[Iponomxkure onpenenenne: «lIpoekuns HAKIOHHON — ATO. ...
[Iepeunciure cBOKCTBA NapaIICIIBHOTO IPOECKTUPOBAHUS.

[IpuBenuTe mpuMEPBI CHMMETPUI Ha IIJIOCKOCTH B PUPOJIE, HA CY/IHE.
[IpuBeauTte mpuMepbl CHMMETPUM B IPOCTPAHCTBE B IPUPOAE, HA CYIHE.
B ueM oTiinune NoHATHE «IBUKEHHE» OT MOHITHS «ITIOBOPOT»?

[IpakTrueckas pabora (AyauTOpHAs caMOCTOsITEIbHAs paboTa 00yJaroIuXxCs).

IIpakTnueckoe 3anstue Ne 5. Akcuomsl ctepeomeTpun. [lapannenbHOCTh NPSIMBIX, IPSIMOKN U
IUIOCKOCTH, TNIOCKOCTEH.

IIpaktnueckoe 3anste Ne 6. IlepneHAMKYISPHOCTH MPSMBIX, HPSIMOM M IUIOCKOCTH,
IJIOCKOCTEM.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CaMOCTOsITEIbHAS paboTa 00yJIaroIuXxcs).

Tema 3.1. OcHOBHBIE TIOHSATHS CTEPEOMETPHH. PacronokeHue MpsAMBIX U IUIOCKOCTEH.
Tewma 3.2. [lapanienbHOCTh MPSAMBIX, MPSIMOU U TIIIOCKOCTH, TIJIOCKOCTEH.

Tema 3.3. [leprieHAUKYIAPHOCTH MPSAMBIX, IPSIMOH U TNIOCKOCTH, TUIOCKOCTEH.

Tewma 3.4. Teopema o Tpex NEPICHAUKYIAPaX.

KoHTposibHast paboTa (AyauTOpHAs CaMOCTOSITEIbHAs pab0oTa 0O0YJarOIIIIXCSI).

O0s3aTenpHas 4acThb

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil omeem u3 yemulpex nPeoioHCeHHbBIX.
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1. (1 6amm) PacmmgpyiiTe KpaTKyto 3amnuchk: a€ f5.

A) Touka a MPHUHAUIEKHUT IUIOCKOCTH f; b) Touka a mpuHaUIeXKHUT NpsMoil f; B) mpsmas a
MPUHAISKUT TI0cKoCTH B; ') mpsiMast a mepecekaeT MmIOCKOCTh 5.

2. (1 6amn) IIpsmeie AB u CJ] ckpemuBarotcsi. Kakoe pacnonoxenue nmeroT npsimbie AC u
BA?

A) mapainensHbie; b) nepnennukynsipasie; B) ckpemmuBatorces; ') mepecexarorcs.

3. (1 6amn) [Tnockoctu @ u [ umeroT 1 06mIyro Touky. KakoBo nx B3amMHOE pacmoyioxeHue?

A) mapainensHbl; b) mepecekatorcs mo npsimoit; B) coBmanator; I') ckpemmBarorcs.

4. (1 OGamn) Ecnm mpsimas, npoBelJeHHas Ha IUIOCKOCTH Yepe3 OCHOBAHHWE HAKIOHHOM,
NEePIEeHIUKYIIApHA €€ MPOEKIINH, TO OHA. ..

A) nepneHAMKYJISpHa M CcaMOM HaKJIOHHOW; b) mapamnenbHa U caMoil HakJIOHHOW; B)
CKpeIIMBaeTCs ¢ HaKJIOHHOM; ') mepneHuKysipHa OCHOBaHUIO HAKJIOHHOM.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHus: U NOJIyYeHHbLL Omeemn.

5. (2 6anna) Yepes koHIbl oTpe3ka AB u ero cepennny M npoBesieHbI TapajuieIbHbIE MPSIMBIE,
MepeceKaroIre HEKOTOPYIO IIOCKOCTh B ToUKax A1, By u M. Halinure nnmny orpeska MM, ecinu
oTpe3ok AB He nepecekaer miockocTs u ecnu AA1=6,8cMm, BB1=7,4cMm.

6. (2 6amra) IIpsmeie AC, AB u A/l monapro neprnenaukyasipasl. Haiigure otpesokx CJI, ecnu
AB=5 cm, BC=13 cM, AJI=9 cm.

7. (2 6amra) U3 TOukM K TJIOCKOCTH MPOBEIEHBI JIBE HAaKJIOHHBIC. HalimuTe mmmHBI 001IeT0
NEPIEHUKYIIAPA, €CIIU MPOEKIIMHY HAKIIOHHBIX OTHOCSTCS KaK 2:3 ¥ IJIMHBI HAKJIIOHHBIX PaBHBI 23 ¢M
u 33 cm.

8. (2 6amna) Haueptuts ky0 ABCJIA1B1C1/11. Tloctpouts Touky KEAB, Touky M€eJI/I1C,
otpe3ok PEEA1BC;.

JlononHuTenpHAs YacTh

IIpu évinonnenuu 3adanus 9 3anuwiume x00, 000CHO8aHUe peuieHUs U NOTYYeHHbIL OmEem.

9. (3 OGamra) Ha pucyHke H300paKE€HO CEUEHHUE 3E€MHOH TOBEPXHOCTH IUIOCKOCTHIO,
npoxondiie yepe3 och BpaumieHus. Mmerorcs touku A u B, nexamue Ha JMHUM CEYECHUA.
Onpenenure pacCTOSHHE MEXIY JAHHBIMU TOYKaMU IO MPSMON M MO 3€MHOM MOBEPXHOCTH, €CIIH
M3BECTHO, YTO TOYKM YCMAaTpPUBAIOTCSA M3 LeHTpa 3emiau O moj yriom 60° u e& paauyc paBeH
6400 kM.

.
1.\-\-\-\-""-'---—.--.—
OTaJIOHBI OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer B B b A 7,1 15 9 - -

Kommiekt onenounsix 3amanmii Ne 3. mo Pazgeny 4. Koopaunater m BekTopsl Tema 4.1.
JlexapToBbl KOOpAMHATBl B IIpOCTpaHCTBE. PaccrosHme Mexay naByMmMs Toukamu. KoopauHaTsl
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cepenuHbl OTpe3ka, Tema 4.2. BekTtopsl B mpoCTpaHCTBE. YTOJI MEXAy BekTopamu. CkaaspHOe
npousBeneHue BekTopoB, Tema 4.3. [IpakTHKO -OpHEHTHpPOBAHHBIC 3a/a4d HA KOOPIWHATHOM
miockoctH, Tema 4.4. Pemenue 3anad. KoopmHaTel 1 BEKTOPHI.
Teopernueckre BOonpockl (AyauTopHas pabora):
W3 yero cocToUT NpAMOYTOJbHAsA CHCTEMA KOOPAUHAT B IPOCTPAHCTBE?
Eciu Touka J€XUT B INIOCKOCTH XV, Kakas KOOpJAMHaTa y Hee HyJieBas?
[IpuBenuTe npumMep KOOPAUHAT TOUKH A, KOTOpasi JIEKUT HA OCH Z.
Packpolite oHATHE «BEKTOPY.
Kaxk HailTu koopauHaThl BeKTOpa?
[Iepeuncnure U pacKpoONTE IPAaBUIIA CIO0KEHHS BEKTOPOB.
Kakune BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?
Kaxue BeKTOpbI Ha3bIBAIOTCSI IEPIIEHAUKYIISIPHBIMU?
UeMy paBHO CKaJISIPHOE MIPOU3BEACHUE BEKTOPOB?
Kax HaiiTu BEKTOpHOE IPOU3BEIEHUE BEKTOPOB?
YeMy paBeH yrojl MeX1y BEKTOpaMH?
[IpuBeaute npumep MaTpuLbl 2x2.
[IpuBeauTe mpumep MaTpuilsl 3x3.

RBOooo~NoTgR~WNE

el ol
whh ke o

[Ipaktrueckas pabora (AyauTOpHAs CaMOCTOsITEIbHAs paboTa 00yJaroNuXxCcs).
IIpakTnueckoe 3anarue Ne 7. KoopanHaTHas miockocTs. BerunciaeHne pacCcTossHUN Ha MIIOCKOCTH.
KonnuecTBeHHBIE PACUETHI.

IIpakTnueckoe 3anarue Ne 8. KoopanHaTHas miiockocTs. Berunciaenue niomaaei Ha IIOCKOCTH.
KonnuecTBeHHBIE PACUETHI.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEIbHAS paboTa 00yJaroIuXxcsi).
Tema 4.1. JlexapToBbl KOOpAMHATHI B IpoCTpaHcTBE. PaccrosHue MEXIy IBYMS TOYKaMH.
Koopaunats!l cepeiuHbl OTpe3Ka.
Tema 4.2. BekTopsl B HpOCTpaHCTBE. YTOJI MexAy Bekropamu. CKalspHOE MpPOU3BEICHUE
BEKTOPOB.

KontposnbHas paboTa (AyauTopHas CaMOCTOSTENbHAs paboTa 00yJIaronIXxcs).
O0s13aTenbHAas YacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil omeem u3 yemuolpex nPeoioHCeHHbBIX.

1. (1 6amr) dansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HUX JeKaT HA
KOOpAUHATHOU npsimoii Oy?

A)A;B)B;B)C; I [.

2. (1 o6amn) Kakme u3 BektopoB a(l1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBAstoTCS
€IUHUYHBIMA?

A)a;Bb)c;B)B; ) p.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoITMHEAPHBI?

A) a, B; b) ¢, B; B) a, c; I') kommmHeapHBIX BEKTOPOB HET.

4. (1 6amn) Jdausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoil Kakoro oTpe3Ka sBISETCS
touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuieHus: U NOJIY4EeHHblU Omeem.

5. (2 6amna) Hawbr Bektopsl a(-6,0,8) , B(-3,2,-6). Haiimute ckamsipHOE NPOU3BEIACHHE
BEKTOPOB.

6. (2 6ana) IIpy Kakux 3HAUYEHUAX 71 BEKTOPHI a (4,1,2), B(1,2,n) NepHeHIuKyISpHbL?)

7. (2 6anna) ansl BexkToph! a(-6,0,8), B(-3,2,-6). Haligute kocuHyc yria MeXIy BEKTOPaMH.

8. (2 6anna) Jlokaxkure, uto uyeThlpéxyronbHUK ABC/] siBnsseTcs pomOoMm, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).
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JlononHuTenbHas 4acTh
Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbII Omeen.
9. (3 6aita) MakeT ciaHu Ha CyAHE IPEACTABICH Ha KOOPJIWHATHOW IJIOCKOCTH. Haiimure
TUTOMIA/Ib CTIaHU (YETHIPEXYTONBHIKA), BEPIIMHBI KOTOPOTO UMEIOT KoopauHaThl (8;0), (10;8), (2;10),

©2).

10f---

[ ]
=] B
=
H

[+

TaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHus
OrBer B B A B -30 -1 -3/7 - 68

Kommexkr oneHounbix 3amanuii Ned. mo Pazgen 5. MHOrorpaHHuUKM W Tejla BpaIICHUS
Tema 5.1. Bepmunsl, pebpa, rpanu MHOrorpanHuka, Tema 5.2. [Ipu3ma, ee cocTaBIsoIe, CCUCHUS.
[Ipsimast u nmpaBuibHas mpu3Mel, Tema 5.3. [Mapamnenenumnen, kyo. CeueHue kyOa, mapajieyienumnea,
Tema 5.4. [lupamuna, ee cocraBisdmoomue, ceueHue. [IpaBunbHas nupaMuga. YceueHHas NUpamMuza,
Tema 5.5. bokoBasi u ToJIHAasE MOBEPXHOCTh MPHU3MBI, MupaMubl, Tema 5.6. Cummerpusi B KyoOe,
napaiujenenunene, npusme, nupamuae, Tema 5.7. Ilpumepsl cummetpuii B mpogeccun, Tema 5.8.
[IpaBunbHBIE MHOTOTPAaHHHWKH, WX cBocTBa, Tema 5.9. Iumuuap, ero cocrarmstonue. CedeHue
mwmmHapa, Tema 5.10. Konyc, ero cocransromue. Cedenue konyca, Tema 5.11. VceueHHbIi KOHYC.
Ceuenne yceueHHOTo KoHyca, Tema 5.12. Ilap u cdepa, ux ceuenus, Tema 5.13. Ilonstue 006
oobeme Tena. OTHomeHHe 00beMOB 1M0I00HBIX Tel, Tema 5.14. OO6beMBbI U TUIOIAAN TTOBEPXHOCTEH
ten, Tema 5.15. KomOuHanmum MHOTOTpaHHUKOB M Tei BpamieHus, Tema 5.16. ['eomerpuueckue
KoMOuHaIMu Ha npakTtuke, Tema 5.17. Pemienue 3a1a4. MHOrOrpaHHUKH U TeJla BpaILlCHHS.

Teopernueckne Bopockl (AyauTopHas padboTa):

1. [Iponomxure onpeznenenue: «MHOrOrpaHHUK — 3TO. ...

2. [Iponomkure onpenenenne: «lIpuzma — 310...».

3. [Iponomxure onpeznenenue: «lIpAMOyronbHbIN apamieaenuIes — 3T0. .. ».

4, [Tponomxkure onpenenenue: «Kyo — 3T10...».

S. [Iponomxure onpexnenenue: «llupamuaa — 31o...».

6. ChopmynupyiiTe CBOINCTBO O MPOTUBOJICIKAITUX TPAHIX MapauIe/IeIUIIe 1a.

7. Cdhopmynupyiite CBOWCTBO 0 JUAroHajsIX Napayjiefenuresa.

8. ChopmynupyiiTe CBOMCTBO O JUArOHAIW W JIMHEWHBIX pa3Mepax MPsSMOYTOJbHOTO
napasuleJenunesa.

9. Kaxkas nmpusma Ha3zbIBaeTCs MpsiMoii?

10. Kaxkas npusma Ha3bIBaeTCs IPaBUIBHOMN?

11. PackpoiiTe moHsATHE «IIpaBUIIbHAS THPAMUIAY.

12. UYro Takoe anodema npaBuIbHON MUPaMuIbI?

13. B dem o1iinune moJIHOM MOBEPXHOCTH MPU3MbI OT MOJIHOW MOBEPXHOCTH MUPAMUIBI?

14. Cdopmynupyiite TeopeMy 0 BBIYUCICHUN OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI.

15. ChopmynupyiiTe TeOpeMy O BBIYHCICHHH OOKOBOW TOBEPXHOCTH TPABHIHHOM
MUPAMHU/IBI.

16. HazoBute mpeameTsl u3 Bamieil nmpodecCuoOHANBHOU ACATEIBHOCTH, KOTOPhIE UMEIOT
(GhOpMBbI MHOTOTPAaHHUKOB.

17. Kakne MHOrorpaHHMKM Ha3bIBalOTCs MpaBuwibHbIMU? [lepeuncnure mnpaBUIIbHBIE

MHOT'OTpaHHUKH.
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18. [Iponomxure onpenenenue: « {umuaap — 310...».

19. [Iponomxute onpenenenue: «Konyc —310...».

20. [Iponomkute onpeneneHue: «Y ce4eHHBIM KOHYC — 3TO...».

21. IIponomxure onpexenenue: «lllap —3T10...».

22. Yto sBNISIETCS BBICOTOM YCEUEHHOTO KOHYyca?

23. Uto sBASETCSI OCEBBIM CEUEHUEM IIMIUHAPA, KOHYCa, YCEUeHHOTO KOHYca, mapa?

24, [lepeuncnure eqUHULIBI U3MEPEHUS TIOIIA U, 00BbeMa.

25. UeMy paBHO OTHOIIEGHHE IUIOIIAZCH TMOBEpPXHOCTEH MOMOOHBIX GUryp B
MPOCTpPaHCTBE?

26. Uemy paBHO OTHOIICHHE 00BEMOB MOJOOHBIX (GUTYP B IPOCTPAHCTBE?

27. HazoBute mpeameTsl u3 Bamieil nmpodecCuoOHAIBHOU ACATEIBPHOCTH, KOTOPhIE UMEIOT

(dbopMBI TEN BpalieHusl.
[IpakTrueckas pabora (AyauTOpHAs caMOCTOsITEIbHAs paboTa 00yJaroIuXxcs).
[Ipaktudeckoe 3ansatue Ne 9. CummeTpus B IPUPOJIC, APXUTEKTYPE, OBITY.
[Tpaktuueckoe 3anstue Ne 10. CuMMeTpusi B TEXHHKE.
[Ipaktuueckoe 3anstue Ne 11. IloHsTHe mpaBuiIbHOrO MHOrorpaHHuka. CBONCTBA NMPaBUIIBHBIX
MHOTOTPaHHHUKOB.
[Ipaxtuueckoe 3ansTre Ne 12. KoMOMHAIMU reOMeTpUYECKUX TEJl.
[TpakTrueckoe 3auarue Ne 13. Mcnonap3oBaHre KOMOWHAIIMI MHOTOTPAaHHUKOB U TEJI BPAILICHUS B
NPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4aXx.

OnopHBIf KOHCIIEKT (AyAUTOPHASI CAMOCTOSATEbHASI paboTa 00yJaroxcs).

Tewma 5.1. Bepmunsl, pedpa, rpaH MHOTOTpaHHUKA.

Tema 5.2. Ilpusma, ee cocrasistonye, ceueHus. [Ipsimast u npaBuiIbHAs TPU3MBIL.

Tema 5.4. Tlupamuma, ee cocraBisoniye, cedeHue. IlpaBunbHas mnupamuga. Y cedeHHas
nUpaMHIa.

Tema 5.6. Cummertpus B kyOe, mapajuiesenumesie, npusmMe, mTupamuie.

Tewma 5.11. Yceuennslit konyc. CeueHre yCEYEHHOTO KOHYca.

Tewma 5.12. lllap u chepa, ux ceueHus.

Tema 5.13. [Tonstue 06 o6beme Tena. OTHOIICHHE 00HEMOB TTOJOOHBIX TEIT .

KonTponbHas paboTta (AyAUTOpHAs CaMOCTOSTENIbHAS paboTa 00yJaromXcs).
O6s3aTenbHas YacThb

Ipu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbili Omeem u3 4emuipex npeoioHCeHHbIX.

1. (1 6aymm) B kakux eauHUIIAX U3MEPSIETCS TUIOMIAAh TOBEPXHOCTH MHOTOIPaHHHUKA?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIx MeTpax; I') B AByrpaHHBIX Ipagycax.

2. (1 6amn) [Tmomraab 60KOBOM MOBEPXHOCTH MTPU3MBI BEIYHUCIIACTCS 11O (hopMyJIe:

A) S= 8601( +2 SOCH-; B) S601< =POCH*H; B) S= B60K +S SOCH; F) SO0k =2P0CH*H'

3. (1 6amr) Yto sBIsSETCA OCEBBIM CEYCHHUEM YCEUCHHOTO KOHYca?

A) paBHOOenpeHHBI TpeyroibHuK; b) paBHOOenpenHast Tpamenus; B) npsmoyronsHuk; I)
MPSIMOYTOJIbHASL Tpareys.

4. (1 6ann) Kakas ¢urypa nosyuaercs npu BpalleHUN MPSIMOYTOJIBHOTO TPEYroJbHUKA BOKPYT
OJTHOTO U3 CBOUX KaTE€TOB?

A) xonyc; b) yceuennslii konyc; B) nupamupa; ') yceuennas nupamuaa.

Ipu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peulerus: U NOJyYeHHbLL OMmeem.

5. (2 6amna) PeOpo ocHOBaHMS TNpaBHJIBLHOW TpPEyrojbHOM HUpaMuabl 3 M, amodema OM.
Haiinure momaas 60KOBOW MOBEPXHOCTH MAPAMU/IBI.

6. (2 6amra) lnaronans kyoa paBHa " S88. Haiinure ero oobem.

7. (2 6anna) IIpsMOYTONBHUK CO CTOPOHAMHU 8CM M 3CM BpAIaeTCsl BOKPYT OOJbIIEH CTOPOHBI.
Haiinure 06beM, miomaaym O0KOBOM U MOTHON MOBEPXHOCTEH MOTYISHHOTO Tela.

8. (2 6amia) Beruncnure nmoBepxHOCTh Oatuchepsl, umeromei Gopmy mapa paauyca 2,5 m. B
OTBET 3aIMILUTE YUCIIO, IETIEHHOE Ha TT.

JlomoJaHuTENbHAS YacTh
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IIpu svinonnenuu 3a0anus 9 3anuwiume xo00, 000CHOBAHUE PEUEHUs U NOTYYEHHbIN OMBeN.

9. (3 ©Oamma) IlpocraBbTe NpPHUMEpHbIE pa3Mepbl Ha NPEACTABICHHBIX Ha PHCYHKE
KOMOMHHUPOBAHHBIX T'€OMETPUUYECKUX TeJIaX, BBIMOJHUTE HEOOXOAMMBIE pacyeThl (IUIOIAgb U
00BeM).

[Ipennonaraempie MOJEIU JETAJICH:

Saw

ITaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHus
OTtBeT B b b A 27 2744 72 T, 1 -
48 T;
64m

KommiekT onenounbix 3amanuii Ne6. mo Pazpenmy 6. MHoxecTBa. DiieMEeHTHI Teopuu Tpados
Tema 6.1. MHoxecTBa, Tema 6.2. Oneparuu ¢ MmHOX)ecTBamu, Tema 6.3. I'padel, Tema 6.4. Pemenue
3amad. MHoxecTBa, ['padpl 1 UX IpUMEHEHUE.

Teopernueckre BOonpockl (AyauTopHas pabora):
ChopmynupyiiTe onpeaeneHne MHOKECTBA.
[Tponomxute onpenenenune: «OObeAMHEHUE MHOKECTB — 3TO...»
[Iponomxute onpenenenue: «llepeceueHne MHOXECTB — ATO...»
IIponomxkure onpenenenue: «PasHOCTb MHOKECTB — 3TO...»
N3o0pasute 00beTMHEHHE IBYX MHOXKECTB Ha Kpyrax Diepa.
N300pa3uTte nepeceueHne Tpex MHOXKECTB Ha Kpyrax Jiiepa.
Chopmymupyiite onpenencHue rpada. Uto Ha3pIBaeTCs BEpUIMHOM, peOpom rpada?
Kak nHaiitu cTenenp BepiuHbl rpada?
HazoBuTe oTianuuTenbHbIE YepPThl OTHOTO U HEMOJIHOTO IrpadoB.
10 HazoBuTe oTIMYUTENbHBIE YEPTHI CBA3HOTO U HECBSI3HOTO rpadoB.

©CoNooA~wWNE

[TpakTudeckas pabota (AyAUTOpPHAS CAMOCTOSITENbHAS paboTa 00yJArOIINXCs).
[TpakTuueckoe 3ansatue Ne 14. Onepanuu ¢ MHOKecTBaMU. Perienne npukiagHbIx 3a1ad.
[Ipaktuuyeckoe 3ansrue Ne 15. Ilomstue rpada. Cessublii rpad, nepeBo, UKI rpad Ha
IIJIOCKOCTH.
[Ipaxtuueckoe 3austue Ne 16. [Ipumenenue rpado. Penienne npukiagHbx 3a/1a4.

OnopHBIH KOHCIIEKT (AyAUTOPHASI CAMOCTOSTENbHASI paboTa 00yJaromxcs).
Tema 6.1. MHOXecTBa.

KonrposbHast pabora (AyauTopHast CaMOCTOSATENbHAS pPab0Ta 00YUaIOIIHXCS).
O0s3aTeNnbHAas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblii omeem u3 yemolpex nPeoioHCeHHbBIX.
1. (1 6amn) Kakas onepanus n3o0paxxeHa Ha Kpyrax Ditnepa?

A)E=AUB, B)E=AnB;B)E= A\ B T')E=A-B.
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2. (1 6amn) Kakoit rpad nmpencraBien?
A) nonnbiit; b) Henonueiid; B) NEPEBO; I') HyneBoid.
3. (1 6amn) [Tarepo pabounx BCTPETUIIMCH TIPU BBICATKE IIBETOB B KITyMOBI. CKOJIBKO BCETO
OBLIIO CAENAHO PYKOIOKATHIA
A)10; ) 11; B) 5; ') 6.
4. (1 6amn) OnpenenuTe CTENEHb BEPIIMHBI B:

A)8;B)11;B)3;T)5.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHus: U NOJyYeHHbLL Omeemn.

5.(2 6anma) 1. [laner nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummuTe u
n3obpasure rpaduyecku HoBoe MHOXkecTBO E: a) = A B ;0)E=AnNSE.

6. (2 Oamma) KommHbl Apy3bst 3aHUMAIOTCS KaKMM-HHOyIb BHIOM cropra. 14 U3 Hux
yBiekarTcs ¢pyrdonom, a 10 — Gacket6o10M. U TONBKO IBOE YBIEKAIOTCSA U TEM U JPYTHM BUIAOM
cnopta. Ckosbko apyseit y Tonmu?»

7. (2 6anma) Ha pucynke — cxema J0opor, CBS3bIBatomux ropojckue mapku A, b, B, I', /I, E.
[Io xaxmod oopore MOYKHO [BUIaTbCAd TOJBKO B OJHOM HaNpaBJICHHUH, YKAa3aHHOM CTPEJIKOM.
CKOJBKO CYHIECTBYET PAa3JUyHbIX MyTel u3 nmapka A B mapk E?

B K
A \r \
o E
B g

8. (2 6anyma) MoXHO JTM HapUCOBaTh N300paKEHHBIM HA PUCYHKE Ipad HE OTpHIBAs KapaHaall
oT Oymaru v mpoBOAs KaX0€ pedpo POBHO OJMH pa3?

JlononHuTenpHAs YacTh
IIpu vinonnenuu 3adanus 9 3anuwiume x00, 000CHO8aHUe peuieHUs U NOTYYeHHbL OmEem.
9. (3 6ayna) IlepByro UaM BTOPYIO KOHTPOJIbHBIE paOOTHI 0 MaTEMaTHKE YCIICIIHO HAIMCAU
33 cryneHTa, NepBYIO WK TPEThIO — 31 CTyAEHT, BTOPYIO WK TpeThio — 32 cryaeHTa. He MeHee nByx
KOHTPOJILHBIX padoT BhIMOMHUIN 20 cTYAeHTOB. CKOJIBKO CTYJCHTOB YCHEIIHO PEIIMINA TOJIBKO OJHY
KOHTPOJIbHYIO paboTy?

TaJIOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a/IaHHs
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OtBer B b 10 r - 22 8 HET 18

Kommuiext onenounsix 3ananuii Ne7. mo Pa3neny 7. DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U
teopun BeposiTHocTed Tema 7.1.  OcHOBHbIE TOHATUA KomOwHatopuku, Tema 7.2. CoObITHE,
BEPOSATHOCTh coObITHsA. Clo)KeHHEe M yMHOXKEHHe BepositHocTei, Tema 7.3. BeposTHOCTH B
npoeCCHOHANIBHBIX ~ 3adadax, lema 7.4. JluckpeTHas cCiydaiiHas BeJIMYMHA, 3aKOH €€
pacnpenenenus, Tema 7.5. 3agaun maremaruyeckoit ctatuctuku, Tema 7.6. CocraBneHue TabmuIl u
auarpaMMm Ha npakTtuke, Tema 7.7. Pemenue 3amay. DiaeMeHThl KOMOMHATOPHUKH, CTAaTUCTUKU U
TEOPUH BEPOATHOCTEH.

Teopernueckne Bompockl (AyauTopHas padbora):

1. [Iponomwxkute onpenenenue: «CiaydaitHoe coObITHE — 3TO...». [IpuBenuTe npumep.

2. [IpuBeauTe MpUMEpP TOCTOBEPHOTO COOBITHS.

3. [IpuBeauTe mpuMep HEBO3MOKHOTO COOBITHS.

4, [Iponomkure onpenenenue: «BeposSTHOCTh CIIy9aifHOTO COOBITHS — 3TO. .. )».

S. ChopmynupyiiTe npaBuIO HaXOXKIACHUS CIIOKCHHS BEPOSITHOCTEH.

6. ChopmynupyiiTe TpaBUIO YMHOKEHHS BEPOSITHOCTEH.

7. Kak HaiiT cpennee apudmernueckoe YcaoBoro psaa?

8. Kak HaiiTu Menany 4uciioBoro psiga?

9. Kak Beruncnsiercs pazmax 4ucioBoro psjaa?

10. Jlnst gero Hy)HBI Tuarpammsl, rpadguknu? [lepeuncinure BUABI qUarpaMm.

11. [IpuBeanTe mpuUMephl MPOSIBIICHUS 3aKOHA OOJBIIUX YHCENT B IPUPOIHBIX SIBICHUSX.

12. [TpuBeauTe MpUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX YHCEN B 00IIECTBEHHBIX
SIBIICHUSIX.

13. Yro uzyyaer craTucTuka?

14. [Iponomxure onpenenenue: «CoueTaHue — 3T0...».

15. [Iponomkure onpenenenue: «Pa3menenue — 3To...».

16. [Ipomomxure onpeznenenue: «llepecTtaHOBKU — 3TO...».

17. [IpuBeauTe MpUMEP MHOXKECTBA U3 PeaTbHOM KU3HHU.

18. [IpuBenuTe mpuMep onepanuy NepeceyeHmst MHOKECTB.

19. [TpuBenuTe mpumep orneparuu o0beTUHEHUS MHOKECTB.

20. [IpuBeaute nmpumep onepanuy pa3HOCTH MHOXKECTB.

21. Packpoiite moHATHS «Tpady, «IePeBO», ITUKID».

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIINXCs).
[Ipaktuueckoe 3anstue Ne 17. OTHOcCHTENbHas 4YacToTa COOBITHS, CBOMCTBO €€
ycroiunBocTU. CTaTUCTHYECKOE OIpeielieHre BepOsITHOCTH. OIEeHKa BEPOSITHOCTH COOBITHS.
[Ipaktuueckoe 3ansitue Ne 18. IlepBuunas oOpaboTKa CTaTUCTUYECKUX JaHHBIX.
I'padmueckoe ux mpecTaBIeHUE.
[Tpaktuueckoe 3anstue Ne 19. HaxoxpeHue cpeqHUX XapaKTEPUCTHK, HAOIIOTAEMBIX
JTAHHBIX.

OnopHBIH KOHCIIEKT (AyAUTOPHASI CAMOCTOSATENbHASI paboTa 00yJaroxcs).
Tema 7.1. OCHOBHBIC MOHATHS KOMOWMHATOPUKH.
Tema 7.2. CobbiTHE, BEpOSITHOCTH COOBITHSA. CI0XKEHNE U YMHOXKEHUE BEPOSTHOCTEH.
Tema 7.4. JIluckpeTHas ciydaiiHas BETMYMHA, 3aKOH €€ pacpeieICHUsI.

KontposnbHas padoTa (AyauTopHas CaMOCTOSTENbHAs paboTa 00yJIaronIuXxcs).
O0s3aTeNnbHAas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil omeem u3 yemolpex nPeoioHCeHHbBIX.
1. (1 6amn) KomOuHaTtopuka — 3TO paslen MaTeMaTUKH, OTBEYAIOIIMA Ha BOIPOCHI
CKOJIBKUMU CII0CO0aMU MOKHO BBIOPATh JIEMEHTHI ...
A) 3aJaHHOTO0 KOHEYHOTO MHOXKecTBa; b) OeckoHeuHOro MHOXeCTBa; B) m000r0 MHOMKECTBA;
') uppanroHaIbHBIX YHCEN.
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2. (1 6amn) CoenuHeHHsS U3 N 3JIEMEHTOB, OTIMYAIOIIMECS JIPYT OT JAPYyra TOJBKO MOPSIIKOM
PacIoIOKEHUS B HUX 3JIEMEHTOB, Ha3bIBAIOTCS:
A) nepecranoBkamu; b) couetanusamu; B) pasmemenusmu; ') komOuHAIMAMHY.
3. (1 6aym) Yuco Bcex BOSMOXKHBIX pa3MEIICHUH BBIYUCISIETCS IO GopMyIIe:

A A =nn—m);B) At =n(n—1)..(n—m+1);B) AT = n ;1) AT = n(n+m)

4. (1 6ann) I'pynnupoBka — 370...

A) ynopsijoueHre eIMHUIl COBOKYITHOCTH 10 MpU3HaKy; b) pa3oueHue enuHuIl COBOKYITHOCTH
Ha TpyOmbl 1O Tpu3Haky, B) oboOmienune enuHuuHbIX ¢aktoB; ) o0oOIIeHne eITuHHUYHBIX
MPU3HAKOB.

Ilpu svinonnenuu 3a0anui 5-8 3anuwiume xo0 peuieHus: U NOJYYEeHHbIU OMmeem.

5. (2 6amma) B cpegnem u3 200 HAcocoB, MOCTYNUBIINX HAa CYAHO, 6 moarekaroT. Haiigure
BEPOSATHOCTH TOTO, UTO OJMH CIYYaifHO BEIOpAHHBIN AJI1 KOHTPOJISI HACOC HE TOITeKaeT?

6. (2 6ayma) CpaBHUTE IPUMEPHYIO CPEIHIOI0 €KETHEBHYIO CKOPOCTh BETpa 3a nocieanue 10
nueit. CocTaBbTe MarpaMmy Mo HalJeHHBIM JaHHbIM. ClienaiiTe BHIBOIBI.

7. (2 6amta) PaGoTHuKaM mopTa HEOOXOAMMO MOCTaBUTH IO pa3rpy3ky 3 kopabis. CKOJIBKO
Pa3IUYHBIX BAPUAHTOB €CTh y HUX, €CIIH €CTh BBIOOp U3 5 Kopadieii?

8. (2 6auta) CKOTBKUMU CIIOCOOAMH MOXHO MPUYAIUTH 5 KopabJiel B MOPTy Ha 5 CBOOOTHBIX
MIPUYAIOB, PACIIOJIIOKEHHBIX B OJIMH Psia?

JlononHuTenbHas 4acTh

Ipu svinonnenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbII Omeen.

9. (3 OGayma) YroOBl TMOCTYNMHTh B YHUBEPCUTET HaA CHENUATBHOCTh «CyHIOBOXKICHUEY,
abutypueHT nokeH HaOpath Ha EI'D He menee 70 GayiioB Mo KakaoMy W3 TPEX MPEeIMETOB—
MaTeMaTHKa, PyCCKUH A3bIK U (u3nuka. UTOOBI MOCTYNUTH HA CIIEUATBHOCTE «IKcIuryaTaus COYy,
HY>KHO HaOpaTh He MeHee 70 0aIoB MO KaKIOMY U3 TPEX MPEIMETOB — MaTEeMaTHKa, PYCCKUI SI3bIK
U nH(popmMaTHKa.

BeposiTHOCTE TOTO, UTO aOUTypueHT 3. MONyYuT He MeHee 70 OaloB 1Mo MaTeMaTHKe, paBHA
0,6, mo pycckomy s36iky — 0,8, o puzuke — 0,5 u no unpopmaruke — 0,7.

Haiiaure BeposITHOCT TOTO, YTO 3. CMOXKET MOCTYIUTh XOTs Obl HAa OJIHY U3 JBYX YIIOMSHYTBIX
CIIELIMATIbHOCTEN.

(n-m)?’

ITaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBeT A A B A 0,997 - 10 24 0,408

Komnnexkr onenounbix 3aganuii Ne 8. mo Pasmeny 8. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue ¢pynkuuu Tema 8.1. Tpuronomerpuueckue (yHKUIUU MPOU3BOJIBHOTO YIIIa,
yucna. Paguannas u rpagycHas mepa yria, Tema 8.2. OCHOBHbIE TPUTOHOMETPHUECKUE TOXKIECTBA.
®opmynsl npuseneHus, Tema 8.3. CuHyc, KOCUHYC, TAHIT€HC CYMMBI M Pa3HOCTHU JIByX YyIioB. CHHYC
U KOCHUHYC JBOWHOrO yriia. ®opmyinbl MOJOBUHHOrO yria, Tema 8.4. dDyHKUMHM, UX CBOWCTBA.
Crioco6b1 3amanus Gynkuuit, Tema 8.5. Tpuronomerpuueckue (yHKIHMH, UX CBOWCTBA U IpaduKy,
Tema 8.6. IIpeoOpazoBanue rpadukoB TpUroHOMETpHuecknx GyHkuui, Tema 8.7. Onwucanue
NPOM3BOJICTBEHHBIX MPOIIECCOB € MOMOIIbl0 rpadpukoB ¢ynkuuid, Tema 8.8. OOparHbie
TpuroHoMerpudeckue ¢yHkuuu, Tema 8.9. TpuroHomerpudeckue ypaBHEHHS W HEPaBEHCTBA,
Tema 8.10. Cuctembl TpuroHomeTpuueckux ypaBHeHui, Tema 8.11. Pemenue 3amau. OCHOBBI
TpUroHomerpuu. Tpuronomerpuueckue GyHKIUH.

Teopernueckre BOonpockl (AyauTopHas pabora):

1. UeMmy paBeH yroJi B OJIMH pajiian?

2. B kakux 4YeTBepTSIX TPUTOHOMETPHUYECKOTO0 Kpyra (QYHKIHMS y=SinX MpPUHUMAeET
HOJIOXKUTEIIbHbIC 3HAUCHHS?

3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (YHKIHS y= COSX MPUHUMAET

OTpUIATCIIBHBIC 3HAYCHUSA?
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[Iponomkure onpenenenne: «CUHYC OCTPOTO yriia — 3TO...».
[Iponomxkute onpenenenne: «KoCHHYC OCTPOro yriia — 3T0...».
[Iponomkute onpenenenue: «TaHreHC OCTPOro yria — 3TO...)».
ChopmynupyiiTe 0CHOBHOE TPUTOHOMETPHUECKOE TOMKAECTBO.
Yemy paBHO nipousBeaeHue tgx*ctgx?
Yemy paseH Sin(2x)? Chopmynupyiite npaBuiIo BHIYUCICHHS.
0. Yemy paBen €C0S(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHHUS.
1. [Tepeuncnure TpuroHoMeTprueckue GYHKINU, YKOKUATE UX TEPHOIBL.
12. Yemy paBeH nepuon GyHKun Y=C0S(4X)?
13. €My paBeH nepuo] GyHKIUU y=cos(x/4)?

RR©o N O A

14. Onpenenure 06s1acTh 3HAYCHHUS QYHKIUHA Y=3c0S(5X)?

15. [epeuncaure ciocoObl pelIeHUs TPUTOHOMETPUYECKUX YPABHEHUH.

16. PackpoiiTe anroput™M pemeHus OJHOPOJIHBIX TPUTOHOMETPUUYECKUX YpaBHEHUH
MEepBOTO MOpPsIIKA.

17. PackpoiiTe anroput™M pemeHus OJHOPOJIHBIX TPUTOHOMETPUUYECKUX YpaBHEHUH

BTOPOT'O IMOpsAJIKa.

[pakTudeckas pabora (AyauTOpHAas CaMOCTOSTENbHAS paboTa 00yJarOIINXCs).

[TpakTuueckoe 3anstue Ne 20. ['pagycnHas mepa yria.

[Tpaktuyeckoe 3anstue Ne 21. Ckatue M pacTsiKeHHE TPaPUKOB TPUTOHOMETPUUYECKHX
dbynakuumii. [Ipeobpazoanue rpadUKOB TPUTOHOMETPUUECKUX (DYHKITHIA.

[Tpaktuyeckoe 3ansaTre Ne 22. Vcnonab3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (YHKLUH B
poeCCHOHATBHBIX 3aJ1a4aXx.

[Tpaktuyeckoe 3ansTHe Ne 23. Mcmonb3oBanue cBONCTB (pyHKIMI B mpodecCHOHAIbHBIX
3aJa4ax.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CaMOCTOsITEIbHAS paboTa 00yJIaroIuXxcs).

Tema 8.1.  Tpuronomerpuueckue (QYHKIUH IPOU3BOJBHOTO yIia, uucia. PanuaHHas u
rpajaycHas Mepa yria.

Tema 8.2. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. DOPMYJIIbI IPUBEICHUS.

Tema 8.3. CuHyC, KOCHMHYC, TaHT€HC CYMMbI M Pa3HOCTH JBYX yrjioB. CHHYC UM KOCHUHYC
JABOMHOTO yria. ®opmyiibl IOJIOBUHHOIO YIJIA.

Tewma 8.4. ®ynkiuu, ux cporicrBa. CriocoObl 3a1aHus (YHKITHIA. .

Tema 8.5. Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

Tewma 8.8. OOpaTHbIe TPUTOHOMETPUUYECKHE (PYHKITHH.

KontposnbHas paboTa (AyauTopHAas CaMOCTOSTENbHAs paboTa 00yJIaronIuXxcs).
O0s3aTeNnbHAas YacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwume npasuibHblili omeem u3 yemuolpex nPeoioHCeHHbBIX.
1. (1 6amn) B AABC sinC=2—§. Kaxkast u3 ctopon siBnsiercst runorenyszoi AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amr) YoM kakoi 4eTBepTH sBisieTcs yroy o=400°?
A)LB)ILB) I T) IV.
3. (1 6amr) Kakue u3 GyHKIIUN SABISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6amn) Kakue U3 umncen sBIAIOTCS KOPHEM YPaBHEHHS COS X = 5’?

T s s 2
A)x=—=; B)x==; B)x=—; I') x=—.
) 6 3 ) 3 9 ) 2 9 ) 3
IIpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHus: U NOJIyYeHHbLI Omeemn.
. T s
5. (2 6amna) Beraucnure: sin S T Cos=.

. V2 : V2.
6. (2 Ganna) Haiinute 3HaueHne BbIpaXKEHUS 4arccos? - 4arcsin(— ?)
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7. (2 6amna) Jlokaxkure ToxaecTBO: 25iN(m/2+a) + COS(m — )= cosa.
8. (2 6ama) Pemmre ypaBuenue: sin’ x - 4 sin x + 3 =0,

JlononHuTenpHas 4acTh
IIpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHO8aHUe peuieHUs U NOTYYeHHbL OmEem.
9. (3 6anna) Pemure cucteMy ypaBHEHHUI:
X+y=m
{sinx + siny = 2.

ITaIOHBI OTBETOB:

Howmep 1 2 3|14 |56 |7 8 9
3a/IaHusl
Otser b A B| b |1 |2n| - Z 4 2mn, E + 2mn; = + 2mm),
2 2 2
neZz neZz

Kommuiext onenounsix 3amanuit Ne9. nmo Pazneny 9. Crenenn u kopHu. CrenenHast QyHKIMsS
Tema 9.1. Crenennas ¢pynkmus, ee cBoiictBa, Tema 9.2. [IpeobpazoBaHue BEIpKEHUM C KOPHIMH N-
oil crenenu, Tema 9.3. CBoiicTBa CTENEHU C PAaLMOHAIBHBIM U JIEHCTBUTENBHBIM I10Ka3aTEIsIMHU,
Tema 9.4. Pemienue uppalMoHaJbHBIX YpaBHEHW W HepaBeHCTB, Tema 9.5. CTeneHM U KOpHH.
CrenenHas (QyHKIHA.

Teopernueckne Bonpockl (AyauTopHas padora):

1. Cdopmynupyiite orpenenenue cTeneHHoN QyHKIUH.

2. [Tepeuncnure cBOMCTBA CTETICHHOM (DYHKITHH C IIEJIBIM TTOKA3aTEIIeM.

3. Ilepeunciure cBOMCTBA CTENEHUW C JCHUCTBUTENBHBIM TNOKa3areneM. llpuBeaure
IIPUMEDPBI.

4. IIepeuncnure cBOMCTBA KOPHS HaTypalbHOU creneHu. [IpuBenure npumMepsl

5. Ha 4to HeoOxomumo o0O0paTuTh BHHUMAaHHE TIPH PEIICHUH HPPAHOHAIBHOTO
YpaBHEHHUS YETHOM CTETIEHU?

6. UeMy paBeH KOpEeHb YETHOM CTENEHU U3 OTpuLaTesibHOro yncia? [IpuBeaure npumep.

7. UeMmy paBeH KOpPEHb HEYETHOM CTENEHM M3 oTpuuareiabHoro uucna? Ilpusenure
puMep.

8. Ha urto crtouT 0OpaTuTh BHUMaHHME NpPU PEIICHUH HPPALUOHAIBHBIX, IPOOHO-

palMoOHAIBHBIX YPABHEHU U HEPABEHCTB?

[IpakTrueckas paborta (AyauTopHAs CaMOCTOSITEIbHAs paboTa 00yJIarOIIuXCs).
[Tpaktryeckoe 3anstue Ne 24. [IpeobpazoBaHue UppallMOHATIBHBIX BHIPAKEHUH.
[IpakTrueckoe 3anstue Ne 25. Pemienue uppanioHadbHBIX YPABHEHUN U HEPABEHCTB.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEbHAS paboTa 00yJaroIuxcs).
Tema 9.1. Crenennast QpyHKIHS, €€ CBOMCTBA.

KonTponbHas paboTta (AyAUTOpHAsS CaMOCTOSTENIbHAS paboTa 00yJaroIImXcs).
O6s3aTenbHas 4yacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbili Omeem u3 4emuipex npeoioHCeHHbIX.
1. (1 Gasmr) Mexny KakiuMH IBYMS HATYpPAIbHBIMH 9HCIAMH HAXOUTCS YUCI0 V19?2
A)19u20;b)2u3;B)18u19;") 3 u 4.
2. (1 6amn) Onpenenute KOPEHb YpaBHEHUS x°=125
A)3.;b)-3;B)-5;T) 5.
3. (1 6amn) Pacnionoxure B MOpsIKEe BO3pACTaHUA YUCIa: 2; 3\/?' V17
A)2; {5 V17, B) 2, V17; /5; B) /5, 2, V17, 1) Y17; 2; V5.
4. (1 6amn) YMHOXKas yucia ¢ OJUHAKOBBIM OCHOBAaHUEM, UX CTETICHH. . .7
A) ymHoxaem; b) nenum; B) cknaneiBaem; ') oTHuMaeMm.
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Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHus: U NOJIyYeHHbL Omeemn.
5,58, 2.9
a -

a8

5. (2 6amra) Halimure 3Ha4YeHUE BHIpAKEHUS npu a=7.

(VIZ+8)

6. (2 6amna) Haiinure 3HaueHNe BBIPaKEHUS 10+v9%
7. (2 ©Oamma) Paccrossuue oT HaOMIOAAaTeNns, HAXOIAIIErocs Ha HEOONBHION BbeICOTE h
KHJIOMETPOB HaJ 3eMJIEH, 10 HaAOMI0JaeMOW WM JIMHUW TOPH30HTA BBIUMCISICTCS IO (opmylie

ol
— /: J') ~

I=V2Rh pne R=6400 kM — paguyc 3emnu. C Kakoi BBICOTHI TOPU3OHT BUJIEH Ha paccTOSHUM 48

KuJIoMeTpoB? OTBET BbIPAa3UTE B KMJIOMETPAX.

8. (2 6amna) Pemmre ypasrenne ¥V 32 ¥ =2

JlonmoJTHUTENbHASA YacTh
Ipu evinonnenuu 3a0anus 9 3anuwume xo0, 000CHOBAHUE PeUleHUs. U NOJYYEHHbLI OMBeN.

y = Vx

9. (3 6anna) Pemmre rpaduuecku cucteMy ypaBHEHUH: {

y=xXx
TaJIOHLI OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3aMaHusd
OtBet b r B B 49 2 0,18 -36 (1;1)

KommiekT onenounbix 3aganuit Nel0. mo Pazgeny 10. IToka3arensnas ¢ynkius Tema 10.1.
[MokazarenpHast QyHkums, ee cBoicTBa, Tema 10.2. PemieHue mMmoka3aTenbHBIX YpaBHEHHH U
HepaBeHCTB, Tema 10.3. Cucrembl moOKa3arenbHbIX ypaBHeHui, Tema 10.4. Pemenue 3amauy.
[oxa3zatenbHast GyHKIHSL.

Teopernueckne Bonpockl (AynuTopHas paboTa):
ChopmynupyiiTe onpeaeneHne mokazareaIbHon (yHKITUH.
[lepeuncnure cBOMCTBA MOKa3aTEILHON (QYHKITUU.
[Tepeuncnure ciocoObI pemIeHus TOKa3aTENbHBIX YPABHEHU.
ChopmynupyiiTe TpaBuIO PEMICHHUS TPOCTEUIITNX MMOKa3aTeIbHBIX HEPAaBEHCTB.
B gem 3akimoyaercs rpaduueckuii crnocod penieHus ypaBHeHUH.

6. llpuBegute mpumep (QYHKIIMOHAIBHONW 3aBUCHUMOCTH TIOKAa3aTeNbHON (YHKIMU U3
pEaTbHOM )KU3HH.

SAEIE R

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSITENbHAS paboTa 00yJarOIIHXCs).

IIpakTuueckoe 3anstue Ne 26. PelieHne moka3aTelbHbIX YpPaBHEHH METOJAOM YpPaBHUBAHMS
MOKa3aTele.

IIpakTuueckoe 3anstue Ne 27. Penienne noka3aTeabHbIX YPAaBHEHUI METOJIOM BBEJECHUSI HOBOM
[IEPEMEHHOM.

[Ipaktnueckoe 3amstue No 28. PemieHune moOKaszaTeNbHBIX YpaBHEHUN (DYHKIIMOHAIBHO-
rpadu4ecKUM METO/IOM.

[TpakTuueckoe 3ansaTue Ne 29. Penienue noka3zareabHbIX HEPABEHCTB.

[IpakTuueckoe 3anarue Ne 30. Penienue cuctem nokasaTelbHbIX ypaBHEHUH.

OnopHBI KOHCIIEKT (AyAUTOPHASI CAMOCTOSATENbHASI paboTa 00yJaroxcs).
Tewma 10.1. ITokazarenpHas QyHKIHS, €€ CBOMCTBA.

KonTponbHas paboTa (AyAuTopHas caMocTosTeNbHas paboTa 00yJyaronmxcs).
O0s13aTenbHAas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwume npaguibHblii omeem u3 yemuolpex nPeoioHCeHHbBIX.
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1. (1 6amn) Ipu KakoM 3HaueHUH a PyHKIKS y=a  ObIBAeT Ha BCE 00JIaCTH ONpeeIeHus?

A)a=7; B)a=8.25; B) a=: I') a=3.
2. (1 6amn) Ha pucynke uzobpaxén rpadux ¢pynkiuu suaa f(x)=a*. Haiinqure snauenue f(2).
VA

501

fix)y=a"

T
-

Of 1. %
A) 25.; Bb) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) OyHkIMs 3a0aHa HOPMYITON: f(X):(%)X. Yemy pasHo f(-2)?
A)-3 B) 4 B)4: 1) V2.

1 v—13

- =3,
4. (1 6amn) Kopenp ypaBHEeHHs (9) ?
A)12,5;b) 13; B) 14; ') 15.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuterus: U NOJyYeHHbLL OMeemn.
5. (2 6amra) Haiimre KopeHs ypaaenns 3 2-5%3*=12
6. (2 6amra) CKOJIBKO TIENBIX PEIICHUH UMEeeT HepaBeHCTBol<7X'1§49?
_ 25 —8x —x2
7. (2 6amna) Halimure Touky MakcuMmyma ¢ yHKITHH Y= :
8. (2 6amma) B xome pacraga pagnoakTUBHOTO M30TOIA €r0 Macca YMEHBIIAETCS IO 3aKOHY

m(r) =mg- 27T,

rje Mo — HauvajdbHasg Macca U30Tona, t — Bpems, mpouienee OT Ha4aJIbHOrO
MOMEHTa, | — TepuoJ mojypacnana. B HauanpHBII MOMEHT BpeMEHH Mmacca uzortomna 184 mr.
[Tepuon ero momypacnana cocrapnsier 7 MuH. Haiiaure, yepe3 CKOJIbKO MHHYT Macca u30Torna Oyner
paBHa 23 Mr.

JlonmoJTHUTENbHASA YacTh
Ipu evinonnenuu 3a0anus 9 3anuwume xo0, 000CHOBAHUE PeUleHUs. U NOJYYEHHbII OMBEen.

—-2x=0
9. (3 6anmna) Pemure rpaduyecku cucreMy ypaBHEHHI: {}; _ 21( —0
OTaOHbl OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3a/laHus
OtBeT B A B A 1 2 -4 21 (2; 4)

Kommiexkt onenounsix 3amanuit Ne 11. mo Pasmeny 11. Jlorapudwmsl. Jlorapupmuueckas
byakuust Tema 11.1. Jlorapudm uymcma. JlecaTHUHBId M HATypaJIbHBIA JIOTapu(PMBI, YHUCIIO €,
Tema 11.2. CpoiictBa norapudpmon. Onepanust norapudmupoBanusi, Tema 11.3. Jlorapudmuyeckas
dbyakuus, ee cBoictBa, Tema 11.4. Pemenue mnorapudMudeckux ypaBHEHUW W HEPABEHCTB,
Tema 11.5. Cucremsl norapupmudeckux ypaBHeHuit, Tema 11.6. Jlorapu¢msl B mpupoje u TEXHUKE,
Tewma 11.7. Pemenne 3aga4. Jlorapudmel. Jlorapudmudeckas GyHKius.

Teoperrueckue BONpockl (AyauTopHas paboTa).
1. ChopmynupyiiTe onpeneiacHue JorapupMuIecKon (yHKIIUH.
2. [lepeuncnure cBoiicTBa TorapupMu4ecKoil pyHKIUH.
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3. [Tponomxkure onpenenenue: «Jlorapudpm — 310...».

4. Yemy paBeH jorapudm npousBeneHus?

5. Yemy paBeH jgorapudm 4acTHOTO?

6. [IpuBenute npumepsl JorapupMHUUECKON CHIUpadd B MPUPOJAE M B OKpPYKAIOIIEM
MUpE.

7. Ha yt0 crout 00paTtuTh BHUMaHUE MPH PELICHUU JIOTapU(PMUIECKUX U ypaBHEHUN H
HEpPaBEHCTB?

6. [epeuncaure cnocoObl peLIeHNs JOrapUPMUUECKIX YPaBHEHUH.

7. ChopmynupyiiTe TpaBuiIo PEMICHHUS TPOCTEUIITUX JIOTapU(PMUIECKUX HEPABCHCTB.

8. B yem 3akimouaercs rpaduueckuii crnocod penieHus ypaBHeHUH.

6. ITlpuBenure npumep (YHKIIMOHAIBHOW 3aBUCHMOCTH JorapudMuueckod (QyHKIUU U3
pEaTbHOM )KU3HH.

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIIHXCs).
[Tpaktrueckoe 3anstue Ne 31. Pemenne morapuMudeckux ypaBHEHH 1 HEPABEHCTB.
[Ipaxtuueckoe 3ansTre Ne 32. [Ipumenenue norapudma.
[Ipaktuueckoe 3anstue Ne 33. Jlorapudmuueckas cnupaib B mpupoje. Ee Maremarnueckue
CBOIICTBa.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEIbHAs paboTa 00yJIaroIuXxcs).
Tema 11.1. Jlorapudm yucna. JlecATHYHBIN U HATYpaIbHBIA JOrapugMbl, YUCIIO €.
Tema 11.3. Jlorapudmudeckas GyHKIHS, €€ CBOMCTBRA.
Tema 11.5. Cucremsl torapupMUYECKIX ypaBHEHUH.

KonTponbHas paboTta (AyAUTOpHAs CaMOCTOSITENIbHASI paboTa 00yJaromXxcs).
O6s3aTenbHas 4yacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbili Omeem u3 4emauipex npeoioHCeHHbIX.
1. (1 6amm) Kakas u3 pyHkiuii Bo3pactaeT Ha Bcel 00acTu onpeneneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*; T) f(x)=log1 x.
2

2. (1 6amn) Ykaxure obnacth onpenencuus pyuxnun f(x) = g 2;—73

A) (-7;1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); T') (-00; -7), (1,5; +o0).
3. (1 6amn) PacrionoxuTe B opsake Bo3pactanus: logg s 4; 108, 5 0,4, logg 5 %.

1 1
A) logos 4; 1ogo,5 0,4;1080,5; s b) logo,s 410805 7510805 0,4
1 1
B)logos ;10805 045108054 ; I') logos 0,4; loges 5 logos 4.

4. (1 6amn) Haiigute KopeHb ypaBHEHUS 10g4 (5 o )C) =2.
A)11;b)-11;B)-3;T) 3.

Ilpu svinonnenuu 3a0anui 5-8 3anuwiume xo0 peuieHus: U NOJIYYEeHHbIU Omeen.
5. (2 6anna) Onpenenure 3HaUeHKE BIpaxkennus logg 2 + logg 3 + 210824,
6. (2 6ayta) YkaxxuTe HauMEHbIIIEE 1IeJI0¢ PEIICHNEe HePaBEHCTBA:

log;(6x — 4) > 2.

7. (2 6ama) Haifzure Touky mMakcnmyma Qpynkmun Y = 8 In(x+7) —8x+3.

8. (2 6amna) Jlns oborpeBa moMeIIeHHsI, TEMIIepaTypa B KOTOPOM TOJIICPKUBAETCSI HA YPOBHE
T,=15° uepe3 paguarop OTOILIEHHS MPOIYCKAIOT TOPAUYIO Boxy. Pacxon mpoxomsiei yepes Tpyoy
panuatopa Boabl m = 0,6 kr/c. [Ipoxoxas mo TpyOe paccTosHHE X, BOJA OXJIAKIACTCS OT HaYaJIbHOU

v=a P jog, 211, ¢ — 420021
temmeparypsl T,=91° 10 Tel\éﬂepaTypr T, npuuém vy T T-T. rtne k- C—
.

. y=28— _
TEIIOEMKOCTL BOJHI, M->C— koodpduuuent rtemioobmena, a & = 0,8 — nocrosanas.
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Haiinure, no kakod TemrepaTypbl (B rpamycax llembcusi) oxmaguTcs BoAa, €CIA JJIMHA TPYOBI
paauaropa paBHa 144 M.

JlomoJaHuTENbHAS YacTh
Ipu svinonnenuu 3a0anus 9 3anuwiume xo00, 000CHOBAHUE PeuleHUs U NOJYYEHHbIL OMBEm.
+ 2x = log3 135 — logz 5

9. (3 6amna) Pemure rpadgudecku cucremy ypaBHeHHﬁ:{y

2y—3x=6 '
TaI0HLI OTBETOB:
Howmep 1 2 3 4 5 6 7 8 9
3aIaHus
OtBet A r A b 5 3 -6 34 0;3)

KowmrnekT onenounbix 3amanuit Nel2. mo Pazneny 12. [IpousBonnas GpyHKImU, ee mpuMeHEeHUE
Tema 12.1. Tlonsatue mnpousBomHor. Popmynsl W mpaBuia auddepeHnupoBanus, Tema 12.2.
[IpousBogHble CyMMBbI, pa3HOCTH TMpousBeleHus, uactHoro, Tema 12.3. IIpousBogHbIe
TpuroHoMeTpudeckux ¢yHkiui. IlpousBomgnas cinoxHOW ¢yHkiuu, Tema 12.4. Ilonstue o
HenpepeIBHOCTH QyHKIHHU. Meton untepBaiioB, Tema 12.5. 'eomerpudeckuit u GpU3MUecKuii CMBICTT
npou3BogHOM, Tema 12.6. ®uzmyeckuid CMBICT TPOU3BOJHOM B MPOPECCHOHAIBHBIX 3a/ayax,
Tema 12.7. MonotonHocts ¢yHkuuu. Touku skctpemyma, Tema 12.8. MccnenoBanue QyHKUuM u
noctpoenue rpadukos, Tema 12.9. HaubGonbimee n HauMmensbIee 3HadeHus: GyHkumu, Tema 12.10.
Haxoxxnenre onTuMalibHOTO pe3yjbTaTa C MOMOINbIO MPOM3BOJHOM B MPaKTUUYECKHX 3aJayax,
Tewma 12.11. Pemenue 3amau. [lponsBoanas GyHKIINH, €€ TPUMEHEHHE.

Teopernueckre BOonpockl (AyauTopHas padbora):

1. [Iponomkure onpenenenue: «llocienoBaTenbHOCTh — 3TO. .. ».

2. [TpuBenute npumep apuGMETHUECKON TPOTPECCUH.

3. [IpuBeauTe mpuMep reoMEeTPUIECKON MPOTPECCHH.

4. [IpuBenute mpuMep 6€CKOHEUHO YOBIBAIOIEH Tr€OMETPUYECKOM IPOTPECCHH.

5. [Iponomkure onpenenenne: «lIponszBoanas — 310...».

6. Packpolite reoMeTpru4eCcKUuil CMBICII ITPOU3BOJHOM.

7. [Iponomxure onpenenenue: «KacarenbHas — 3T0...».

8. Packpoiite puznueckuii cMbICT TPOU3BOIAHOIA.

9. [lepeuncnure npaBuiia BEIYUCICHHS TPOU3BOIHBIX.

10. UeMy paBHa ITPOU3BOIHAS CTETIEHHON (yHKINN?

11. Yemy paBHaA TPOU3BOIHAS TPOU3BEICHUS?

12. Uemy paBHA IPOU3BOIHAS YACTHOTO?

13. Yemy paBHaA MPOU3BOIHAS CIOKHON (QYHKITHH?

14. Cdopmynupyiite npru3Hak Bo3pacTaHus (QyHKIHH.

15. ChopmynupyiiTe npu3HaK yObIBaHUS (QYHKITHH.

16. Cdopmynupyiite npu3HaK TOYKH MaKCUMyMa () YHKITHH.

17. ChopmynupyiiTe Tpu3HaK TOUKH MUHIMYMa (PyHKITHH.

18. CocTtaBbTe aIrOpuUTM pELICHUS 337a4 Ha HaXO0XJICHHUS HauOOJBIIET0 M HAMMEHBIIIETO
3Ha4YeHUsl QYHKIMU Ha OTpe3Ke?

19. CocTaBbTe aNroOpuUTM MCCIEIOBAHUS M MOCTPOSHHs rpaduka (yHKIUU C TOMOIIBIO
MIPOU3BOAHOM.

20. Kak HaiiTi BepTUKaIbHYIO0 aCUMIITOTY rpaduka GyHKIMNU?

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIIHXCs).
ITpakTuueckoe 3anstue Ne 34. HaxoxxneHne npou3BOIHbIX.
[Ipaktuueckoe 3ansatue Ne 35. ®usnueckuil (MEXaHWYECKHI) CMBICI IPOU3BOJHOW —
MTHOBEHHAs CKOPOCTh B MOMEHT BpeMmeHH t: v =S’ (t).
[Ipaktudeckoe 3anarue Ne 36. Haumensiee u Hanbobpinee 3HadeHne QyHKINU.
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[TpakTuueckoe 3ansatue Ne 37. Mcnonb3oBanue MpoU3BOIHONM B MPAKTHUYECKUX 3a7adax.
[Ipaktuueckoe 3anstre Ne 38. HaxokneHwe ONTHUMaJIbHOrO pE3yJbTara C IMOMOIIBIO
MIPOU3BOJHON B MPAKTUYECKUX 3a7a4aX.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEIbHAS paboTa 00yJaroIuXxcsi).
Tema 12.1. [lonstue npousBoHon. @opmMyis! U npaBuiia auddepeHInpoOBaHMsL.
Tewma 12.4. Ilonarue o HeMpepbIBHOCTH (HYHKIMH. MeTO] MHTEPBAIOB.
Tema 12.5. 'eomerpuueckuit 1 pU3MUECKUIT CMBICIT TPOU3BOIHOM.
Tema 12.8. VccnenoBanue GpyHKIMi 1 mOCTpoeHHUE TpadUKOB.

KonTponpHas paboTta (AyAUTOpHAS CaMOCTOSTENIbHAS paboTa 00yJaroIIuXcs).
O6s3aTenbHas 4YacThb

Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbili Omeem u3 4emauipex npeoioHCeHHbIX.

1. (1 6aym) Yemy paBHa Mpou3BOAHAS (PYHKITUN y:coszx?

A) y'=-sin’x; B)y’=-2sin’; B)y'=-2cos x sinx; I') y’=2cos x.

2. (1 6amn) [To xakoit 3 GoOpMyJ BEIYUCIISACTCS MPOU3BOIHAS POU3BEICHHUS?

A) (uwHv)=u'+v'; B) (wv) =u'v+uv’; B) () = ———; D)(f(e(x) = (g(x))*g ().

3. (1 6amn) Pemmure ypaBuenue f'(x)=0, ecnu f(x)=3x" - 6x +4. Bribepute oTBeT.

A)1;b)-1;B)4;T) -4.

4. (1 6amn) Ha pucynke uzo0paxkeH rpaduk npousBoaHoit ¢pyukiuu f(X), onpeneneHHoi Ha
untepsaie (—10; 8). Haiinure komudecTBo Touek Makcumyma Gyukuuu f(X) Ha orpeske [—9;6].

>

7T =
A~ FARY Ty

[\ r=11)

=Y

-10 /S o] 8

A)5;B)4;B)2;T) 3.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuterus: U NOJIyYeHHbLI Omeem.
5. (2 Oamma) MarepuanbHass ~ TOYKAa  JBIDKETCS  OPSAMOJIMHEHMHO 1O  3aKOHY

x(t) = —1* 4617 — 41> 45t — 5

~ (roe X — paccTossHHEe OT TOYKH OTCYETa B METpax, t — Bpems B
CEeKyHJaX, U3BMEPECHHOe ¢ Hadaja JBrkKeHws). Haiiaure ee ckopocTh (B M/C) B MOMEHT BpPEMEHHU
r=3c.

6. (2 6ana) Ha pucynke uzoopaxkén rpaduk Gyaxiun Y = f(X) 1 kacareapbHast K HEMY B TOUYKE C

a0cruccon Xo. Haitnure 3nHauenune nponsBoaHo Gpynkuuu f(X) B Touke Xo.
YA
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(x—2)(x+3) >0
(x-8)
8. (2 6amna) UccnenoBats dyrkimio f(x)=x> — 3x u ocTponTH 68 rpaduk.

7. (2 6amna) Pemure HEpaBEHCTBO:

JlononHuTenbHas 4acThb

IIpu svinonnenuu 3a0anus 9 3anuwiume xo00, 000CHOBAHUE PEULEHUs U NOTYYEHHbIN OMBeN.

9. (3 Gamnma) Jlns pasrpy3ku cCyAHa B MOPTY (UpPME TOTOBBI BBIIEIUTH YYacTOK 3EMIIU
miomaznso 100 M. [Ipennarator yeTbipe ydacTka pa3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10.
Kakoit yuacTok skoHOMU4YHEe BBIOpaTh (hupMme, YUUTHIBAs, 4YTO HEOOXOIUMO OYJET MOCTaBUTh 3a00p
10 IepuMeTpy?

OTaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a1aHUA

OrtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; t0)

Kowmmnekt omenounsix 3amanuii Nel3. mo Pasmemy 13. IlepBooOpasnasi ¢yHKIuH, ee
npumenenue Tema 13.1. TlepBooOpasnas ¢ynkiuu. I[lpaBuna HaxXOoXACHUS TEPBOOOPA3HBIX,
Tema 13.2. Ilnomanpr kpuBonuHeiHoOW Tpanenun. @opmyna Hetotona — Jleitonuna, Tema 13.3.
Heonpenenennsrit 1 onpeaeneHnplii naTerpainbl, Tema 13.4. TlonsTue 00 onpeneneHHOM MHTETpaie
KaK IJIONIA 1 KPUBOJIMHEHHON Tpaneunu, Tema 13.5. OnpeneneHublii uaTerpai B xu3nu, Tema 13.6.
Pemenue 3amau. [leppooOpaznas GpyHKIMH, €€ MPUMEHEHHE.

Teopernueckre BOonpockl (AyauTopHas padbora):
[Mpomomkute onpenenenne: «Dyukiusa F(X) Ha3pBaeTcs ...».
Packpolite reoMeTpUYECKUI CMBICII OIIPEIEICHHOI0 UHTErpasa.
[Iponomkure onpenenenne: «KpuBoanHeitHas Tpanemnus — 3To. ...
Cdhopmynupyiite popmyny Herotona-JIeitOnuna.
B uem 3akmrouaeTcst oOmuii BUI BCeX MEpBOOOPa3HBIX?
[Tepeuncnure mpaBuiIa BEIYUCICHUS HHTETPAJIOB.

U~ wd P

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIIHXCs).
[Tpaktuueckoe 3anstue Ne 39. Hanmensinee n HauOoJpiiee 3HaueHne QyHKITUH.
[Ipaktuueckoe 3ansatue Ne 40. ['eomeTpuueckuii CMBICI ONPEAEIEHHOT0 HHTerpaia. @opmyna
Herorona — JleiiOHuma.
[Ipaktuueckoe 3ansatue Ne 41. Pemienue 3agad Ha NPUMEHEHHWE MHTErpaja JUlsl BBIYUCICHUS
(U3NYECKUX BEJTUYMH U IUIOILAACH.

OnopHbIi KOHCTIEKT (AYIUTOpPHASI CAaMOCTOsITEbHAS paboTa 00yJaroIuXCsi).
Tema 13.1. [lepBooOpa3nas pynkuu. [IpaBuina HaxoxaeHUS TEPBOOOPAZHBIX.
Tewma 13.2. [Tnomane kpuBosmHEHHON Tpanenuu. ®opmyna Herotona — Jleitoaua.

KontposnbHas paboTa (AyauTopHas caMOCTOSTENbHAs paboTa 00yJIaronIuXxcs).
O0s13aTenbHAas YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblili Omeem u3 yemuolpex nPeoioHCeHHbBIX.
1. (1 Gamwr) dust kaxoii u3 dyskumii Gpyrxumst F(x)=x3-3x*+1 sBisiercs 1epBooGpasHoii?
A) f(x)=3(x%2); B) f(x)=3x(x*-2); B) f(x)=3x%-6x+1; I') f(x)=3x%6x.
2. (1 6amn) Hana pyukmwus f(x)= 3x%+1. Yemy paBna F(1)
A)2:B)4;B)6;T) I-.
3. (1 6amn) OOmMit BUI BCex mepBo00Opa3HbIX aist f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6asw1) BeraucnuTe onpesieieHHbIH HHTErpan | 12 xdx.
A)-1;b) 1;B)-1,5;T) 1,5.




Ipu evinonnenuu 3a0anuil 5-8 3anuuiume x00 peuleHust U NOLYYEHHbII OMEen.
5. (2 6amna) SBisercst mu F(x)=x>-3x+1 nepBoo6pasuoii st pyrkuuu f(x)=3(x>1)?
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6. (2 OGamma) 3amaiite mepBooOpasnyro F(x) mist dyHKIMM f(x)=3x°-2X, eCIi H3BECTHBHI
koopauHatel Touku M (1, 4) rpaduka F(X).
7. (2 6amna) Ha pucynke nzobpaxen rpaduk ¢pynkuuu y=f(X), onpenenéHnHoii Ha UHTEpBae
(—3; 11). Haiinure Hanmensbinee 3uauenune Gyunkiun f(X) Ha orpeske [2;9,5].

Y

!

y=flz)

7t
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S |
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‘-,l 11
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8. (2 Gamma) Ha pucynke uzoOpaxeH rpapuk Hekortopoir ¢yHkumu Y=f(X). Ilomp3yscek

. 5
PUCYHKOM, BEIYMCIIUTE ONPE/ECHHbIH HHTErpaJ [ L f0)dx.

YA
4

\

y=

f(x)

Hpu evinoaHenuu 3a0anus 9 sanuwmume XO(), 06OCH06aHuepemeHuﬂ u I’lOﬂylleHHbllZ omeemi.

R S ——

[ e

JlomoJaHuTENbHAS YacTh

9. (3 6anna) Beruncnure miomaas 3aclIOHKH, IEPUMETP KOTOPOH OrpaHMYMBAIOT JUHHU y=0,

y=X, Yy=-2x+6. Pemmure nByms criocodamu. Caemaite yepTex.

ITaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHNS
OTtBer r A b r na X-x2+4 -3 12 3

KommnekT onenounsix 3amanuii Nel4. no Paszneny 14. YpaBuenus u HepaBeHcTBa Tema 14.1.
PaBHOCHIIBHOCTE ypaBHEHMI M HepaBeHCTB. OO0mme Meroawl pemieHus, Tema 14.2. I'paduueckmii
METOJl pPELIEHUs ypaBHEHUM, HEpaBeHCTB, Tema 14.3. VYpaBHeHus M HepaBEHCTBA C MOJYJEM,
Tema 14.4. YpaBHeHus u HepaBeHCTBa ¢ napamerpamu, Tema 14.5. CocrtaBiieHHME U pEIICHUE
npodecCHOHATBHBIX 3a7]ay ¢ MOMOLIbI0 ypaBHeHu#, Tema 14.6. Pemenue 3amad. YpaBHEHUS U
HEpPaBEHCTBA.

©CoNoA~WNE

Teopernueckue BOonpockl (AyauTopHas paboTa)

Uto Ha3bIBaeTCs ypaBHECHUEM?
UYTo 3HAYUT pEMIUTh ypaBHEHUE?
Uto Takoe KOpeHb ypaBHEHUSI?
Urto Ha3bIBaeTCSI HEPABEHCTBOM?
UTO 3HAYUT PELIUTh HEPABEHCTBO?

B uewm 3akmiouaercsi «METO1 UHTEPBATIOBY?

Uto Ha3bIBAETCS PEUICHUE CUCTEMBI YPABHEHUI?
UTO 3HaYUT PEMIUTh CUCTEMY YpaBHEHUI?
[Ipu pemieHun Kakux YpaBHEHHMH W HEpPaBEHCTB, CleAyeT OOpaTUTh BHUMaHHE Ha
00J1aCTh NOMYCTUMBIX 3HAUYCHUI?
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10. [Tepeuncnute criocoObI pemeHus] ypaBHEHUM.
11. [epeuncaure ciocoObl pelIeHUs: CUCTEM YPaBHEHUH.

[pakTudeckas pabora (AyauTOpHAs CaMOCTOSTENbHAS paboTa 00yJarOIINXCs).

[Ipaktuueckoe 3ansTue Ne 42. PemieHne ypaBHEHUH M HEPABEHCTB (YHKIIMOHATHLHBIMHU
METOJIaMHU.

[TpakTuueckoe 3anstue Ne 43. Penenre ypaBHEHU U HEPABEHCTB rpad)ueCKUM METOJIOM.

[IpakTuueckoe 3anarue Ne 44. Penienre ypaBHEHUH U HEPABEHCTB C MOYJIEM.

[TpakTrueckoe 3anstue Ne 45. Penenre TEKCTOBBIX 3a/1a4 TPOPECCHOHAILHOTO COACPIKAHUS.

[Ipaktudeckoe 3anatue Ne 46. Perenre TeKCTOBBIX 3a7a4 MPO(ecCHOHAILHOTO COJCPKAHUS.

[TpakTrueckoe 3anstue Ne 47. Penenre TEKCTOBBIX 3a/1a4 TPOPECCHOHAILHOTO COACPIKAHUS.

[Mpaktudeckoe 3anatue Ne 48. Perenre TeKCTOBBIX 3a7a4 MPO(ecCHOHALHOTO COACPKAHUS.

[Ipaktnueckoe 3ansitue Ne 49. OOmme MeTOAbl peUICHUsS YpaBHEHUHU. YPaBHCHHS U
HEpaBEHCTBA C MOAYJIEM U C TapaMETPaAMH.

KonTponbHas paboTta (AyAUTOpHAS CaMOCTOSTENIbHAS paboTa 00yJarOIIIXCs).
O06s3aTenbHas YacThb
Ipu pewenuu 3a0anuti 1-4 3anuwiume npaguibHblli Omeem u3 yemulpex nPeoioHCeHHbIX:

1. (1 6amn) Kakoe u3 uncen siBasieTcss KOpHeM ypaBHeHUs logy(x+1) =1
A)-1;b)2;B) 1; 1) 0.

2. (1 6amn) Kakue u3 ypaBHeHHI HMEIOT O0JIee OJHOTO KOpHS?
A) x%-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6amr) Onpenenure BUA ypaBHEHUS Y —32—x=2.

A) nuneitnoe; b) kBanpatHoe; B) uppanumonansHoe; [') pannonanbsHoe.

4. (1 6asmr) OnpeennTe HaNMEHbIIEE LEI0e PELICHIE HepaBeHCeTBa 5° 2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu svinoanenuu 3a0anui 5-8 3anuwiume xo0 peuieHus: U NOJIY4eHHbll Omeem.
5. (2 6amra) Haiimure KOpeHb ypaBHEHHS | x-3 | =2

{x —y=2=8,
6. (2 6aiuta) Pemnre cuctemy ypaHenuii |27 % _16.
2x* — 5x
— < x.
x—3

7. (2 6anna) Pemnre HepaBeHCTBO
8. (2 6ayuta) Pemnte ypaBHenue (2x — 3)V3x? — 5x — 2=0

JlomoJaHuTENbHAS YacTh
Ilpu svinonnenuu 3a0anus 9 3anuwiume xo00, 000CHOBAHUE peuleHUs U NOJYYEHHbIL OMBEm.

2sin’x — -\/gcos (g —_x) =0.

9. (3 6amna) Pemure ypaBHeHue . YKaXXuTe KOPHHU 3TOTO

3
{— : 321:} .
ypaBHEHHU, IPUHAIJIECKAIINE OTPE3KY 2

ITaIOHBI OTBETOB:

Homep 1 2 3 [ 45 6 7 8 9
3adaHUsA
Otser B [AB| B | A [L5] (102 |(—o; OJU[2; 3]-1;6 QE'TTH' %_;r i
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KomrmiekT onieHouHbIX 3amanuii Nel5. PyOexxubiit koHTposs 1o Pa3neny 1. IloBTopenne kypca
MaTeMaTUKU OCHOBHOM miKouibl, Pazneny 2. Kommekcuoie uncna, Pazneny 3. Ilpsmbie U mockocTu
B npoctpaHcTBe, Paszneny 4. KoopauHatel u BekTopbl, Pazgeny 5. MHOrorpaHHUKM H Tela
Bpamienus, Pazmeny 6. MuoxectBa. OnemeHThl Teopuu TpadoB, Pasgeny 7. DiaeMeHTHI
KOMOMHATOPUKH, CTAaTUCTUKU U TEOpUM BeposiTHOCcTeH (AyauTopHas camocTosiTeNbHas paboTa
00yJaromuxcs).

O6s3aTenbHas YacThb
Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbili Omeem u3 4emauipex npeoioHCeHHbIX.
1. (1 6amn) Hausr Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel nMeeT cepeauHa otpeska AB
— Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6ann) Ilpsmeie AB u CJI napamnensuble. Kakoe pacnonoxenue umeroT npsameie AC u

BJ?

A) napainensHeie; b) nepnennukynsipusie; B) ckpemuBatorces; ') nepecexatorcs.

3. (1 6amn) KoMriekcHO-COMTPSHKEHHBIM JUTSL Ykciia 7-21 SIBISIETCS YUCITO:

A) 7+2i; B) -2+7i; B) -7+2i; T') 7-2i.

4. (1 6amn) Uz 10 oOyuarommxcs HYKXHO COCTaBUTh TpyNImy U3 4-X s ydacTus B
mMeponpusaTHA. CKOIBKUMHU CIIOCOOaMU 3TO MOXKHO CJIENIaTh?

A) 20; B) 120; B) 210; T') 40.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuteHus: U NOJyYeHHbL Omeemn.

5. (2 6anna) BepxHue KOHIIBI IBYX BEPTHKAIBHO CTOSAIIMX CTOJIOOB, yJalEHHBIX HA PACCTOSHUE
4 M, coenwHEHBI MepeknaauHon. Bricota omHoro cronda 10 M, a npyroro 7 m. Haiinure nmuny
NIePEKJIaTUHBIL.

6. (2 6amna) Janer wetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [(3,2,2) Hoxaxute, 4TO
otpe3ku AB u CJ] neprnieHIuKyIsIpHBI.

7. (2 6amna) Haiimure nmpousBeacHre KOMILICKCHBIX yrcen (3-2i) (2+5i1).

8. (2 6ayna) CxoabKUMH crioco0amMu U3 9 ydeOHBIX MPEIMETOB MOKHO COCTaBUTh paclHCaHue
y4eOHOT0 JTHS U3 4 pa3TuvHbIX Tap 3aHATHN?

JlononHuTenbHas 4acTh

Ipu svinoanenuu 3a0anus 9 sanuwume x00, 060CHO8AHUE peuleHUs: U NOJYYEeHHbII OmeEen.

9. (3 6ara) Termmoxoa MPOXOAUT MO TEUCHUIO PEKH 10 MyHKTA Ha3HA4YCHHUS 255 KM U mocie
CTOSIHKY BO3BpAIllaeTCs B MYHKT OTHpaBieHus. Haiiiure ckopocTh TEIUIOX0a B HEMOIBHIKHOM BO/IE,
€CJIN CKOPOCTh TE€YEeHHs paBHA | KM/4, CTOSHKA JUIMTCA 2 4yaca, a B MYHKT OTHPABICHUS TEIIOXO]
BO3Bpaiaercs yepe3 34 gaca mocie oTIibITus U3 Hero. OTBeT naiiTe B KM/4.

ITaJIOHBI OTBETOB:

Homep |4 2 3 4 5 6 7 8 9
3aaHuA
OtBeT A I I b 5 - 60 8 -

4.2. 3aganus 1JI POMEKYTOYHOM aTTeCcTaAluU
INIEPEYEHDb
MPAKTUYECKUX 3aJaHUM JIJI TOATOTOBKHU K 9K3aMEHY
o yueOHomy npeamety I[TYII. 01 MaremaTtuka
Ut o0ydarommxcs 1o cnernuaibHocT 26.02.03 CynoBoxkaeHue

Ha BblnonHeHWe NHCbMEHHOW HK3aMEHALIMOHHOM paboThl MO MaTemaTtuke pgaercs 4
acTpoHOMHYecKuX 4aca (240 MuHyT).

DK3aMeHaIMOHHAs paboTa COCTOUT UX 2-X YacTel: 00s3aTeIbHON U JOMOIHUTEIBHOM.

OOs3aTenbHasl 4acThb  COAEPXKUT  3aJaHUS MHHHMAJIbHOTO  00S3aTENbHOTO  YPOBHS,
JOTIOTHUTEIbHAS YaCTh — 00JIee CI0KHBIC 3aJaHusl.
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[Ipu BbIMOJIHEHMH 3aJaHUN 00s3aTEIBLHON YacTH TpPeOyeTcs MPEICTaBUTh XOJ PEIICHHS M
yKa3aTh MOJIy4YCHHBII OTBET. 3a MPaBUIbHOE BBIIOJHEHUE JIFOOOTO 3aaHusl U3 0053aTeNbHOM YacTu
oOyvaronuiics monydaere oawH Oamn. [lpu BeIMOTHEHWM 3amaHWs U3 JTOMOJHUTEIBLHON 4YacTH
HE00X0IMMO MOJAPOOHO OMHCATh XOJ PEUIeHUs U NaTh OTBeT. [IpaBuiIbHOE BBINIOJIHEHUE 33/1aHUM
JOTIOJTHUTEILHOM YacTh OlleHuBaeTcs 3 OaymaMu win 1-2 6amiamMu 3a YaCTUYHOE PEIICHHE.
BEUIJIBI, HO.HyLIGHHBIe 3a BCC BBIIIOJTHCHHBIC 3a1aHHA, CYMMI/IPYIOTCH.

LlIxana nepesoda 6an108 6 OMMemMKU NO NAMUOANTLHOU cCUCmeMe

Ommemka Yucno bannos,
Heobx00umoe 0Jisi NOAYUeHUs OMMEMKU

«3» (y008.) 6-9

10-14
«4» (xopouio) (He MeHee 00H020 3a0aHUs
U3 0ONOIHUMENbHOU Yacmu)

bonee 14
«5» (omauuro) (He menee 08yX 3a0aHUlL
U3 OONOJHUMENbHOU Yacmiu)

O0s3arenbHas 4acTh
[Ipu BeIMONIHEHNN 3aaHui 1-12 3anuiunTe X0 pEIIEHUs U TIOJTYyYEHHBIN OTBET.

1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)
2. (I 6amr) Ha pucynke so
JKUPHBIMH TOYKAMH IIOKa3aHO CYTOYHOE .
KOJIMYECTBO ~ OCAJIKOB, BBINANABIIMX B 35 J,“f 1H.H
Onucre ¢ 7 mo 18 mexabps 2001 roxa. ITo 25 R
FOPH30HTAIN YKa3bIBAKOTCS YACIA MeCsla, 20 J,“{ H 7 o
BEpPTHKAIM —  KOJNMYECTBO OCAIKOB, . | 7
BBIIIABIIMX B COOTBETCTBYIOLIMWA JAEHb, B o5 o ! /

MuIuMeTpax. s HarIsIHOCTH >KUPHBIE
TOYKM HAa PHUCYHKE COCJMHEHBI JIMHUEH.
Onpeaenure 1Mo pUCYHKY, CKOJIBKO JHEH BbIMaaano 0ojee 2 MUJUTUMETPOB OCaIKOB?
3. (1 6ann) MobunwsHbii Tenedon croun 16000 pybieii. Yepes HeKoTOpoe BpeMs LIeHY Ha 3Ty
Mozenb cHu3miH 10 15200 py6ueit. Ha ckobko mporieHTOB Oblla CHHKEHA 1IeHa?
4. (1 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ pp10oii, 5 ¢ BapenseM u 4 ¢ BuinHel. KOs Hayraza
BBIOMpPAET OAMH MUPOXKOK. HaliiuTe BEpOSITHOCTD TOTO, YTO OH OKQ)XETCSI C BUIITHEH.
5. (1 6ann) Haiinute 3HaueHue Boipaxkenus 10922 + log, 32

V7i-6x=7

6. (1 6ann) Halinure KOpeHb ypaBHEHUS
7. (I 6ann) Pemmte HepaBerctBo 2°° > 64. B oOTBeT 3anMIMTE HAMMEHBLICE
HIOJIOKUTEIBHOE YHCIIO.
x+2 l
8. (I 6ann) Haiioure KOpeHb ypaBHeHHST 3%-2 4
Q. (I 6ann) Haiinure nponsBoaHyto GpyHKuun B T0UKe X=0:  _ % X —B6x% +Tx -1
10. (I 6ann) Yepe3 CpeqHIO JIMHUIO OCHOBAHMS TPEYroJbHOW MPHU3MBI IpOBelEHA

MJIOCKOCTh, MapajuielibHas 60koBoMy peOpy. Haitaure 0o0bemM 3Toi mpu3Mbl, el 00beM OTCEUEHHOM
TPEYroJIbHON MPU3MBI paBeH O.
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12. (1 6ann) Teno ABMKETCS MO 3aKOHY S(t)=3t*+5t (M) Haiigure CKOpOCTh Teja yepe3 1c

nocJie Havana JBUKCHUS.
JlononHuTenpHas 4acTh

Ilpu evinonnenuu 3a0anuti 13-16 3anuwume x00 pewteHus u NOJLY4YeHHbII Omeem

13. (3 6anna) BpraucnauTe MIOMIATL 3€MJIU, OTBEASHHOW IMOJA CKIJIAJ, MEPUMETP KOTOPOTO
OTPAaHUYMUBAIOT JIMHUU y:x2—2x—2 u F—X2+2. Beimonaute yeprex. OTBET nailTe B KBaJapaTHBIX
METpax.

14. (3 6anna) Pemute ypaBHEHHE sin’X - 2sinx=0. B OTBeT 3amUIIATE KOJTMYECTBO perieHui,
NpUHAUISKAIINX TPOMEXKYTKY [0; 47T ]
15. (3 banna) Haiinute 00beM MHOTOTpaHHUKA, H300paXEHHOTO HA PUCYHKE (BCE IBYTPAHHBIC YTIIbI
IHp)IMHG).

1

2

[}

2
16. (3 6anna) OgHa TpyOa MOXET HANOJHUTH OacceiiH 3a 4eThlpe yaca. Bropas - 3a mectsb
4acoB. 3a KaKoe BpeMsl 3aIllOJIHUTCS OacceliH, eclii 00e TPyObl BKIIOYHTH OJTHOBPEMEHHO?

ITaJIOHBI OTBETOB:

Howmep 112 |3 4 S| 6 | 7 8 9 10 11 | 12 | 13| 14 | 15 | 16
3aJaHus

Ortser 2 1 3|5/025|6|-7| 1 |-10| 7 |35000|15 |11 9 5 6 | 13
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