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1. OBIIASI XAPAKTEPUCTHUKA HPI/IMEPHOFI PABOUYEN
IIPOTI'PAMMBbBI OBIIIEOBPA3OBATEJIBHOMI TUCIHUIIJINHBI
«MATEMATHUKA»

1.1. MecTo IMCUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTebHOH
MPOrpaMMblI

O61eo0pazoBaTenbHas qUCHUIUIMHA «MaTeMaTrukay sBIsSeTCs 00s3aTeIbHON
4acThlo  0011e00pa30BaTeIbHOIO IMKJIAa 00pa3oBaTeIbHOM TPOrpaMmbl B
cootBerctBu ¢ @OI'OC CIIO mno npodeccun/cnennansuocta 36.02.01
Berepunapusi.

TpynoeMKOCTh NTUCHUIUIMHBI «XUMHUSD» cocTaBisger 232 4Yaca, U3 KOTOPBIX
120 yacoB — 6a3oBwIi MOyNb (7 pa3aenoB) u 10 yacoB — npukIagHON MOIYJH (2
paszjziena), BKIOYAIOUK MPaKTUKO-OPUEHTUPOBAHHOE COJIEPKaHUE, YCUITUBAIOIIIEE
IPOQHIBHYIO COCTABISIONIYIO IO KOHKPETHOM MPO(PECCUU WK CIIELIMAIBHOCTH.

1.2. llesiu ¥ UIaHMPYeMble Pe3yJbTaThl 0CBOEHUS TUCIIUILINHBI:

1.2.1. Hean n 3a1a4n AMCHMILINHBI

Conepxxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JTUCIUTIINHBI
«Marematrka» HalpaBJIE€HO Ha JIOCTHKEHUE pe3yJIbTaTOB €€ M3Y4YCHHUS B
cootBercTBUM ¢ TpeboBanusimu DPI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasieHHoctr ®I'OC CIIO.

3agauu:

e OOccrieueHrne C(HOPMUPOBAHHOCTH  MPEJCTABJICHUN O  COIMAJbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOPAX CTAHOBJICHHUSI MATCMATHKU;

o« OOecrieueHre C(HOPMUPOBAHHOCTH JIOTUYECKOTO, aAJITOPUTMHYECKOTO H
MaTEMaTUYECKOTO MBIILICHHUS;

« 00ecrieueHre chOpMUPOBAHHOCTH YMEHUHN MPUMEHSTH MOJYYCHHBIC 3HAHUS
TIPY PEIICHUH Pa3TMYHbBIX 3a1a9;

« 0OecrnieueHre chOPMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHUKE KaK 4acTH
00I111eueIOBEYECKOM KYJbTYPhl, YHUBEPCAIBHOM S3bIKE HAYKH, IO3BOJISIONIEM
OMUCHIBATh U U3yYaTh PEAIbHBIC MPOIECCHI U SIBJICHMUS.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHMsI 001Ie00pa30BaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHHWEe OUCUUIUIMHA uMeeT npu ¢opmupoBanuu U paszButhu OK:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07



O01me KOMIeTeH NI

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oomue

I[I/ICIII/IHJII/IHaprIe

OK 01. Beibupatrs crmocoObl

perieHus 3aj1a4
npodeccnoHanbHOM
NEeSATeTbHOCTH
MIPUMEHHUTEIHHO K

Pa3JIMIHBIM KOHTCKCTaM

B yactu TpyoBOro BoCuTaHUs:

- TOTOBHOCTb K TpPYyIy, OCO3HAHHE IIEHHOCTHU
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K AaKTUBHOW JICSITEIIBHOCTHU
TEXHOJIOTUYECKON U COIMAIIbHOM HaNpaBlIeHHOCTH,

CIIOCOOHOCTh ~MHUIIMUPOBATh, IUIAHUPOBATH H
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTB;

- UHTEpEC K pa3IU4HbIM cdepam
podeccHoHaAIbHOM IEeATSIIBHOCTH,

OBnaneHue VHHUBEPCATHHBIMU y4eOHBIMHU
MMO3HABATEIbHBIMH JICHCTBHAMMU:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITEIIbHO dbopMynupoBaTh u
aKTyaJIM3UpOBaTh NPOOJIEMY, paccMaTpHUBATh ¢
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CyHICCTBCHHI:Iﬁ HpI/I3HaK NIJIn
OCHOBaHUSl MJIsi CpPaBHEHHUS, KIAaCCH(PUKAIUU H
0000IIICHHS;

- ONpenessTh IeNd JesITeNbHOCTH,
HapaMeTpI)I n KpI/ITepI/II/I UX JOCTHUXKCHUS,

- BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paCCManI/IBaeMBIX SABJICHUSAX,

-  BHOCHUTh KOPPEKTUBBHI B  JCSITEIHHOCTD,
OIICHUBATH COOTBETCTBHUC pCSYJ'II)TaTOB eisam,
OILICHUBATh PUCKU MOCIEICTBUIN AEITETbHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC
pElIeHNH KU3HEHHBIX MPoOIeM

0) 6a30BbBIC UCCIICIOBATEIbCKUE ACHCTBUS:

3aJaBaTb

pu

- BJIaJETh METOJAaMH JO0Ka3aTelIbCTB, aJIrOpUTMaMHU pelICHUs
3aja4; yMeHue (OopMyIupoBaTh ONpPEACICHHS, aKCHOMBI U
TEOpEMBbl, MPUMEHATh WX, MPOBOJIUTH  JOKa3aTellbHbIE
paccyX/IeHUs B X0JI€ pELICHUs 3a/1a4;

- YMETh OMNEepUPOBATH MOHATUSAMHU: CTENEHb YHCIA, JIOTapuhm
YHUCJIa; yMEHHUE BBINIOJHATH  BBIYUCICHUE 3HAUYCHUM U
npeoOpa3oBaHus BBIPAKEHUN CO CTENEHSAMHU M Jorapudmami,

npeoOpa3zoBanus IPOOHO-PAIIMOHATIBHBIX BRIPAXKCHUH;

- yMeTb  ONEpUpOBaTh  MOHATUSAMHU:  paLUOHAIbHBIE,
UppalMOHAIIbHBIE, II0Ka3aTeNbHbIE, CTETICHHBIE,
JorapupMHUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHHMS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMeTb OIEpPUPOBATh MOHATUAMH: (YHKIHS, HENpepbIBHAs
GyHKIUS, TPOM3BOJAHASA, INepBooOpa3Has,  OINpeaAeTeHHBIN

UHTErpall; yMEHUE HAXOIUTb IIPOU3BOAHBIE JJIEMEHTAPHBIX
(GyHKIUI, UCMOIb3ys CIPAaBOYHbIE MaTepUalbl; UCCIENIO0BaTh B
OpOCTeHIIMX clyyasX (QYHKIMM Ha MOHOTOHHOCTb, HaXOAMTh
HauOOJbIINE M HaWMEHbLINE 3HaueHus (QYHKIUI; CTPOUTH

rpadukd  MHOTOWIEHOB C  HUCIOJb30BAHWMEM  amrmapara
MaTE€MaTH4YeCKOro AaHAJIW3a; IPUMEHATh IPOU3BOJHYIO IIPHU
peumieHuy  3aJad  Ha  JBWJKCHME,  pellaTb  IIPaKTUKO-

OpUEHTUPOBAaHHBIE 33Jaud Ha HauOOJbUIME W HaUMEHbIINE
3HAUYEHUS], HA HAXO0X/IEHNE IIyTH, CKOPOCTHU U YCKOPEHUS;

- YyMeThb ONEepUPOBATH MOHATHUAMHU: PallMOHAIbHAS (QYHKIHS,
MoKa3areabHast GbyHKIMA, CTETICHHAA byHKIHA,
norapudmuueckas (QyHKIHS, TPUTOHOMETPUYECKHE (QYHKIIUH,
oOpaTHble (YHKLIHU; YMEHHE CTPOUTH TpapUKd H3YUEHHBIX
(GyHKLIUH, NCHOIb30BATh IPA(QUKKU IPU M3YYEHUU MPOLIECCOB U




- BJIAJETh HaBBIKAMHU yueOHo-
HCCIICIOBATEIILCKOM M TPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMU pa3penieHust MpooieM;

- BBIABJIATH NPUYHMHHO-CIICJICTBCHHBIC CBS3H U
aKTyaJIM3UpOBaTh 33Javy, BBIIBUTATh TUIIOTE3Y €€
pelIeHuUS, HaxOJIUTh apryMEHTBI JUIST
JI0Ka3aTeNIbCTBA CBOUX YTBEPXKICHUH, 3a1aBaTh
rapaMeTpbl U KPUTEPUHU PEIICHHS;

- aHAJIM3UPOBATH TOJyYEHHBIC B XOJC PEIICHUS
3aJ1a4d Pe3yJIbTaThl, KPUTHYECKH OICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH W3MCHCHHE B
HOBBIX YCJIOBHSX;

-- YMETh NIEPEHOCUTH 3HAHHS B TTO3HABATCIILHYIO
1 IPAKTHYECKYIO 00JIaCTH KHU3HEACITCIbHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00acTe;

- BBIABATATh HOBBIE  HJIIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
i CIIOCOOHOCTH 10, HCIIOJIL30BaHHUS B
MO3HABATENBHON U COIMAILHOM MPAKTHUKE

npearaTh

3aBUCHUMOCTEM, NpU pEIIeHUU 3a7ad U3 Jpyrux YydeOHBIX
IPEIMETOB U 33Ja4 U3 PealbHOM )KU3HHU; BBIpaXaTb GopMysiaMu
3aBUCUMOCTH MEXY BEIUYUMHAMU;

- YMETb pellaTh TEKCTOBBbIE 3aJaud pPa3HbIX TUIOB (B TOM
YuciIe Ha NPOIEHTHL, JOJIM W YacTd, Ha JBI)KEHHE, padoTy,
CTOMMOCTb TOBapOB M YCIyI, HaJOrd, 3ajaud U3 objactu
yIpaBJICHUS JTUYHBIMU U CEMEHHBIMHU (DMHAHCAMH); COCTABIISATH
BBIDQXCHMS, YPAaBHEHHs, HEPABEHCTBA M HUX CUCTEMBI IIO
YCIOBMIO 33Ja4M, MCCIEN0BATH IIOJIyYEHHOE pEIICHHE |
OLIEHUBATb MIPABJIONOA00HOCT PE3YJILTATOB;

- YMETbh OIEPHPOBATH MOHATUSMU: CpelHee apruPpMETHIECKOE,

Me[raHa, HauOoNblliee W HAaUMEHbIEe 3HAYEHUs, pa3Max,
JUCIepcusi, CTaHJApTHOE OTKJIOHEHHWE YHCIOBOIO Habopa;
YMEHHE  W3BJEKaTh,  HMHTEPOPETUPOBATH  HH(MOpMALHIO,

NpEJCTaBICHHYI0 B TalnMIax, Ha JAMarpaMmax, rpadukax,
OTpPaXKaloOIlyl0 CBOICTBA pEalbHBIX IIPOLIECCOB U SIBICHUM;
MPEJCTaBIsATh UHQOPMALIMIO ¢ TIOMOIIbIO TAaOIMIl U JUarpamm;
UCCIIE0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM 4HCIE C
IIPUMEHEHHEM I'pa)UUECKUX METOJ/I0B U 3JIEKTPOHHBIX CPECTB;

- YMEThb OIEpPUpPOBaTh NOHATUAMM: CIyYalHBIM OINBIT U
ClIy4yallHOe COOBITHE, BEpPOSTHOCTh CIIY4allHOTO COOBITHS,
YMEHHME  BBIYHMCIATH  BEPOATHOCTH C  HCIIOJIB30BAHHEM
rpauyeckux MEeTO/J0B; NPUMEHATH (OPMYJIbI CIOXKEHUS H
YMHOXXEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTBI U (HOPMYJIBI
IpU pELIEHUH 3a]a4; OLIEHWBATh BEPOSTHOCTU pEalIbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YalHbIMM BEIMYMHAMU; YMEHUE
MPUBOJUTH TMPUMEPHI MPOSBIECHUS 3aKOHA OOJBIIMX YHCET B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONEpUpOBATH MOHATHSAMH: TOYKA, MpsiMasi, MIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBINA YTOJI, CKPELIMBAIOIIUECS IpPSAMBIE,
NapajuleIbHOCTh M MEPHEeHAUKYISIPHOCTh  MPSMBIX U
IJIOCKOCTEM, YroJl MEXKAY MPSIMBIMHU, YIOJd MEXKAY MpPsIMOU M




IUIOCKOCTBIO, YTOJ MEX]Y TUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH
70 TUIOCKOCTH, PAacCTOSHHE MEXAy MpPSIMBIMHU, PacCTOSHHE
MCKAY IINIOCKOCTAMHU,; YMCHHC HCIOJbB30BATh IIPpU PCUHICHUN
3a7a4 M3y4eHHbIC (AKTHl U TEOPEMBbl IUIAHUMETPUH; yMCHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

- yYMETh OIEpUPOBATh IOHATUSMH: MHOTOTPAHHHK, CEUYECHUE
MHOIOTpaHHHMKa, KyO, Mapajjienenume], Opu3Ma, NUpaMuiaa,
durypa M MOBEPXHOCTh BpalLICHUS, LWIMHIP, KOHYC, MIap,
chepa, ceyeHuss GUTYpHl BpaLICHHS, UIOCKOCTh, KaCAIOIIASCS
cdepsl, TUINHIPA, KOHYCa, TUIONIAlb MOBEPXHOCTU MUPAMHIBL,
NpU3MBI, KOHYyCa, LWIMHJpA, IUIomans cdepsl, o0beM Kyoa,
OPSMOYTOJIBHOTO — Mapajulesienune/a, HPaMUAbl, [PU3MBI,
IMHpA, KOHYCa, [1apa; yMeHHe U300pakaTh MHOTOTPAaHHUKHI
U TIOBEPXHOCTH BPAILECHUS, UX CEYEHHUS OT PYKH, C IOMOILIBIO
YCPTCIKHBIX HHCTPYMCHTOB M DJJICKTPOHHBIX CPEACTB; YMCHHC
pacrio3HaBaTb ~ CUMMETPHIO B  TPOCTPAaHCTBE,  YMEHHE
pacrno3HaBaThb MPaBUJIbHBIC MHOT'OI'PAaHHUKU

YMETh OIEPUPOBATH MOHATUSAMM: JBH)KEHHE B IPOCTPAHCTBE,
1o/100HbIe (DUTYPBI B MPOCTPAHCTBE; MCMHOIb30BaTh OTHOIIEHHE
IIoImaae MOBEPXHOCTEH M 00BEeMOB MOJOOHBIX (GUTYp NpHU
pEIIeHUH 3a/a4;

- YMETb BBIUUCIIATH T'€OMETPUUECKUE BEIUYMHBI (JJIMHA, yrod,
wionaas, 00beM, IUIOMIAZb IOBEPXHOCTH),  HCHOJIB3YS
U3y4eHHbIE (POPMYIIBI U METO/BI;

- yMETh OIEPUPOBATh IOHATHAMU: MPAMOYIOJIbHAs CHCTEMA
KOOP/IMHAT, KOOPJMHATHI TOUKH, BEKTOP, KOOPJMHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BENICHHE, YOl MEXIY BEKTOPaMH, CyMMa
BEKTOpPOB, MPOU3BEJCHUE BEKTOpa Ha YHCIO; HAXOAUTh C
MOMOIUIbIO0 U3YYEHHBIX (DOPMYIJT KOOPAUHATHI CEPEMHBI OTPE3Ka,
paccTosiHuEe MEXAY JIByMs TOUKaMHU;

-yMeTbh BBIOMPATh MOIXOANINN U3yUYEHHBIH METO/ ISl PEIICHUS
3aJlaud,  pacro3HaBaTh MaTeMaTHYECKHe dakTel H®




MaTeMaTHYECKUE MOJENIM B TPHPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHHE IPUBOIAUTH IPUMEPHI
MAaT€MaTU4eCKUX  OTKPBITUH  POCCUMCKOM U MHMPOBOH
MaTEeMaTHYECKON HAYKU

OK 02. Hcnonb3oBath
COBPEMCHHBIE cpexacTBa
TIOUCKA, aHaJm3a u
UHTEPIIpETaluu
uHpopManuy, u
UH(POPMAIMOHHBIE
TEXHOJIOTUH TS BBITIOJHEHHUS
3amaq npodeccHoHaIbHON
JeSTeTbHOCTH

B 005acT IEHHOCTH Hay4YHOT'O MIO3HAHUS:
-c(OpMHUPOBAHHOCTH MHUPOBO33pPEHUS],
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HayKd U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha aore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeEcTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHME SI3bIKOBOM M YUTATEIIbCKOM
KyJIbTYpbl KaK CpPEJICTBa B3aUMOJECUCTBUS MEXKIY
JIFOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHWE LIEHHOCTH HAY4YHOH JesATEeJbHOCTH,

FOTOBHOCTb  OCYLIECTBIATH  IPOCKTHYIO U
HCCIIEI0BATEIBCKYIO JIeATEIIbHOCTh
VWHJUBHUYaJIbHO U B IPYIIIIE.

Osnanenue YHUBEpCAIbHBIMHU y4eOHBIMU

M03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmaruei:

- BJaJIeTh HaBBIKAMU MOJYy4eHUs MH(OpManuu u3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIHLHO
OCYILIECTBIIATH MOMCK, aHAJIN3, CHCTEMATU3aLUI0 U
MHTEpIpeTaHio NHPOPMAIIUN PA3IUYHBIX BUIOB U
¢bopmM npencTaBieHus;

- co3llaBaTh TEKCThl B pPAa3IMYHBIX (hopmarax c
y4eTOM Ha3HaYeHHs UHPOpPMAllUU U  LEJIEBOH
ayTUTOpPUH, BBIOMpas ONTUMaIbHYIO  (Qopmy
MIPEJCTaBICHNUS U BU3yaIH3alluu;

- OLEHUBaTh JOCTOBEPHOCTb, JIETMTHUMHOCTb
uHpOpMAllMK, €€ COOTBETCTBHE NPABOBBIM H

- YMeTh OIEpPHUPOBATH MOHATUSMHU: pAlMOHATBHASA (QYHKIUS,
HoKa3aTesbHast byHKLu, CTEIEeHHas byHKLHSA,
norapudmuueckas (yHKIHS, TPUTOHOMETpUYECKHE (DYHKIIHH,
oOpatHble (YHKLMH; yMEHHE CTPOMTh TIpadUKd H3YyYEHHBIX
(GyHKIMHI, UCIOJIB30BaTh T'paUKU IPU U3YUYEHHUU IPOLECCOB U
3aBUCUMOCTEH, MpHM peleHUH 3ajad M3 JPYTuX Yy4eOHBIX
NPEIMETOB U 33aJa4 U3 PEaNbHON )KU3HU; BBIPAXATh (POpMyJIaMu
3aBHCUMOCTH MEXJly BEJITUUYNHAMU;

- YMETb ONEPUPOBATH MOHATUSIMH: TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUI
U HEpPaBEHCTB, PAaBHOCWIBHOCTh YPaBHEHHWH, HEPAaBEHCTB U
CUCTEM, palMOHAIBHBIE, WPPALMOHAIBHBIE, IIOKA3aTEIIbHBIE,
CTETICHHBIE, Jorapumuyueckue, TPUTOHOMETPHUUECKHE
YPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI; YMETh PEIIaTh YpaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbl C IIOMOIIBIO DPA3IUYHBIX MPHEMOB;
pelaTe ypaBHEHMs, HEPABEHCTBA U CHCTEMBI C IapaMeTpPOM;
MIPUMEHSTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJISl PEILICHUs
MaTeMaTHYeCKUX 3aJad M 3a/la4 U3 Pa3IUyHbIX objacTell HayKu
Y peajbHOM KU3HU;

- yMeTb CBOOOJHO ONEpPUPOBATh TMOHATHSIMHU: JIBUXKCHHUE,
napajuleJIbHBI  MEepeHoc, CHUMMETpUsT Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue MOA0OUS, MOJO0HBIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIE M MOJIOOHBIE (DUTYPHI, B
TOM 4HCI€ B TIPUPOJE, HUCKYCCTBE, ApPXUTEKTYpPE; YMETh
UCIOJIb30BaTh ~ IE€OMETPUYECKHE  OTHOLIEHWs,  HaXOAWUTh
reoMeTpUYECcKre BeTMUHUHBI (AJTUHA, YroJ, IUI0IIa/lb, 00BeM) U
pelIeHnn 3aJa4 U3 JIPYruxX y4yeOHBIX MPEIMETOB U U3 peabHOU
YKU3HU
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MOPAaJIbHO-3TUYCCKUM HOPMaM;
- MCIIOJIB30BaTh CPEACTBA I/IH(bOpMaI_[I/IOHHBIX u

KOMMyHI/IKaI_II/IOHHBIX TCXHOJIOT U B peH_IeHI/II/I
KOIHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3alMOHHBIX  3aJa4 ¢  COOJIIOJICHHEM
TpebOBaHUI SPrOHOMHUKH, TEXHHKH 0€30MacHOCTH,
TUTHUEHBI, PECypcoCOEpex eHMs], IPaBOBBIX U
THYECKUX  HOPM, HOPM  HH(POPMALMOHHOM
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMU PACIO3HABAHHUS M 3alUTHI
uHpopManuy, WHPOPMAIMOHHON OE30MacCHOCTH
JMYHOCTH

OK 03. [IlnanupoBaTh H
peann30BBIBaTh COOCTBEHHOE

poQeCCHOHAIBLHOE u
JMYHOCTHOE pa3BUTHE,
PEINPUHIMATEIBCKYIO
JesITeIbHOCTD B
npodeccuoHanbHol  cdepe,
UCMOJb30BaTh  3HAHUSA IO
(uHAaHCOBOH TI'PaMOTHOCTH B
Pa3IUYHbIX KU3HEHHBIX
CUTYyaIHsIX

B ob6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:
- c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,

ATHUYECKOI0 MTOBE/ICHNUS;

- CIIOCOOHOCTbH OLIEHMBATh CUTYAIMIO U IPUHUMATh
OCO3HAaHHbIE€  pELIEHUS,  OPUEHTUPYSICh  HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

- OCO3HaHWE JMYHOIO BKJI3Ja B IOCTPOCHUE
YCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISM U
(Wunu) IpYrUM 4JI€HaM CEeMbH, CO3JIaHUIO0 CEMBbU Ha
OCHOBE  OCO3HAHHOIO  IIPUHATUSA  LEHHOCTEHN
CEMEHHON U3HU B COOTBETCTBUU C TPAAULIMUSIMHU
HapoaoB Poccuu;

OBnazeHue yHUBEPCATbHBIMU
JEACTBUSAMMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBIISATh 03HABATEIbHYIO
NeSITeNIbHOCTh, BBISIBIATH TPOOJIEMBI, CTaBUTh U
¢dbopMynupoBaTh COOCTBEHHBIE 3a1a4n B
00pa3oBaTeNbHON JESTEIBHOCTH M JKU3HEHHBIX

PETYIATUBHBIMUA

- yMETb  ONEpPUPOBATH  IOHATUSAMH:  PALMOHAIBHEIE,
UppaLMOHAJIBHEIC, [I0Ka3aTeIIbHbIE, CTCIICHHBIE,
jgorapumuyueckue,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI,

- YMETb OIIEpUPOBAaTh IOHATUSMU: MHOTOTPAHHUK, CEUYECHHE
MHOTOTpaHHMKa, KyO, Mapajuleienumnesa, Mpu3Ma, HUpamMuia,
burypa M TMOBEPXHOCTb BpALIEHUS, LWIMHAP, KOHYC, IIap,
cdepa, ceueHuss (GUIypsl BpallleHHs, IOCKOCTh, Kacarollasics
cdepsl, IUIUHAPA, KOHYCA, TUIOMIAb MOBEPXHOCTH MUPAMHU/IbI,
NpU3MbI, KOHYCa, LWIMHJIpA, IJomanb cdepbl, o0beM Kyoa,
MPSAMOYTOJIBHOTO  Mapajulelenunena, MUPaMUAIbl, PU3MBI,
IWIMHpa, KOHYca, [1apa; YMeHHe u300pakaTb MHOTOTPAaHHUKHU
U TIOBEPXHOCTH BpAILCHMS, UX CEUYEHHsI OT PYKH, C IOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M DIEKTPOHHBIX CPEACTB; YMETb
pacno3HaBaTb ~ CHUMMETPHUIO B TNPOCTPAHCTBE;  YMETh
pacro3HaBaTh PAaBUILHBIE MHOTOIPAHHUKY;

- YMEThb ONEPHUPOBATh MOHATHSAMU: HIPSIMOYIOJbHAsI CHCTEMA
KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOpP, KOOPAUHATHI BEKTOPA,
CKAJIPHOE TPOM3BEACHHUE, YrOJ MEXKIAy BEKTOpaMH, CyMMma
BEKTOPOB, IPOM3BEICHHE BEKTOpAa HA YHCIO; HAXOAUTh C

9




CUTYaLUsX;

- CaMOCTOSITEIBHO COCTaBJIATh IUIAH PELICHUS
npoOJeMBl ¢ y4eTOM HMEIOIIMXCS  PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
croco6cTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO
IIUPOKOM JIPYAMIIMU B Pa3HBIX 00JACTSIX 3HAHUU,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

HCIOJIb30BaTh MPUEMBbl PEeQIIEKCUM I OLIEHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

- yMETb OLEHUBaTh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIM MHTEJUIEKT, MPEANOIararunil
Cc(OPMHPOBAHHOCTE:!

BHYTpEHHEHN MOTHBAIIHH, BKJIIOYAIOLIEH
CTPEMJIEHME K JOCTI)KEHHIO LEIH M YCIEXY,
OTNITUMU3M, UHUIMATUBHOCTD, yYMEHHE
J€MCTBOBATH, UCXOAS U3 CBOUX BO3MOYKHOCTEN;

- HMIATHM, BKJIIOYAIOIIEW CIOCOOHOCTh MOHUMATh
SMOLIMOHAJIIBHOE COCTOSIHUE JPYTHUX, YYUTHIBATH
€ro MpH  OCYIIECTBIEHWHM  KOMMYHHKAIIUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMATIBHBIX HaBbIKOB, BKJTIOYAIOIIUX
CIOCOOHOCTh BBICTpAMBaTh OTHOILIEHHS C JAPYTHMMHU
JIObMHU, 3a00TUTHCA, TMPOSIBIATH HMHTEPEC U
paszpenatb KOHQJIUKTHI

MOMOIIBIO0 M3YYEHHBIX (DOPMYITT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
PacCTOSTHUE MEXKAY ABYMS TOYKaAMHU

OK 04. DddexTrBHO
B3aMMO/IEHICTBOBATh u
paboTath B KOJUIGKTUBE W
KOMaH/1e

TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOIIPE/EIIEHUIO;

-OBJIaJICHUE HaBBIKAMH yueOHo-
HCCIIEA0BATEIbCKOM, NPOEKTHOW M COLMAIBHOMN

- yYMETb ONEpUpOBaTh MOHATUSAMHU: CIy4alHbI ONBIT U
ciydaifHoe COObITHE, BEPOSITHOCTD CIIy4ailHOro COOBITHS; YMETh
BBIUHCIISATh BEPOSTHOCTh C HCIOJIB30BAaHUEM TIpapUuecKux
METO/IOB; TPUMEHSTHh (HOPMYJBbl CIOKEHUS M YMHOXKEHUS
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NeATeIIbHOCTH;
OBnageHue YHUBEpCaJIbHBIMHU
KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- TOHMMaTh M MCIOJb30BaTh MPEUMYILECTBA
KOMAaHJIHOW ¥ MHIUBUIYyaJIbHON PabOTHI;

- TpPUHUMATh LEJTU COBMECTHOU JIE€ATEIIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHPOBATH JCHCTBUS IO
€¢ JOOCTHIKCHUIO: COCTaBJIATh IIJIaH JICHCTBHIA,
pacnpeienaTh POju ¢ y4eTOM MHEHHH Y9aCTHHKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPJMHHMPOBAaTH M BBIIOJHATH paboTy B
YCIIOBHSIX peanbHOro, BUPTYaAJILHOT'O u
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYHIIECTBJISTH TO3UTHUBHOE CTPATETHYECKOE
MOBE/ICHUE B PA3JIMYHBIX CHUTYAIUSIX, MPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBbITh
WHUIAATHBHBIM.

OBnaneHue yHUBEpPCAIbHBIMU
JIECTBUSIMHU:

T') IPUHSATHE ce0sl U IPYTHUX JIIOICH:

- IPUHUMATh MOTUBBI U apTyMEHTHI APYTUX JIOACH
MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HaBaTh CBOE MPABO M MPaBO APYrUX JIOACH
Ha OIITNOKH;

- pa3BHUBaTh CIOCOOHOCTh TIOHUMAaTh MHpP C
TTO3UIIMH JIPYTOTo YeI0OBeKa

PEryJIsATUBHBIMU

BEPOSTHOCTEW, KOMOHMHaTOpHBbIE (akThl U (QopMynsl Tmpu
pelIeHNHU 3a/la4y; OLICHUBATh BEPOSITHOCTU PEANbHBIX COOBITHIA,
3HAKOMCTBO CO CIIYYaiHBIMH BEIIMYMHAMH, YMEHHUE MPUBOIHUTH
MpPUMEpHl MPOSBICHUS 3aKOHA OOJBIIMX YHCENl B MPUPOJIHBIX U
OOIIECTBCHHBIX SBIICHUSX;

- yMeTb CBOOOJIHO ONEPUPOBATH MOHSATHUSAMU: CTEHEHb C LIEIbIM
MOKa3arejeM, KOpPeHb HATypaJlbHOM CTETNCeHH, CTENeHb C
paloHaIbHBIM [OKa3aTejaeM, CTeleHb C JeHCTBUTEIbHBIM
(BeIIECTBEHHBIM) TIOKa3aTeJieM, JIOTapudM YUCIa, CHHYC,
KOCHUHYC U TAHT€HC MPOU3BOJILHOTO YHCTIA;

- yMeTb CBOOOJHO ONEepUpPOBATh MOHATUAMU: TpapuK (yHKINH,
oOpaTHast PyHKIIHS, KOMIIO3ULIUA PYHKINMA, TUHEWHas QyHKUIUS,

KBagpaTH4Has (QYHKOUSA, CTernmeHHas (QYHKOUS C  [eJIbIM
MoKa3areneM, TpPUTOHOMETpHueckue (QyHKIUHU, OOpaTHBIC
TPUTOHOMETPUYECKHE byHKIMH, IOKa3aTesbHas u

Jorapupmuueckas GyHKIHUU; yMETh CTPOUTH Tpapuku QyHKIHH,
BBITOJHATH NpeoOpa3oBaHus rpaQuKoB (PYHKIIHIA;

- YMETb MHCIIOJIb30BaTh TIpaduku (GYHKUUMH A8 H3ydeHUs
MIPOLIECCOB U 3aBUCHUMOCTEH MpH pPELIEHUM 3aJad U3 JIpYrux
y4eOHBIX TMpeIMETOB U W3 PpEeaJbHOM JKU3HHU; BBIPAXKATh
(dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU;

- CBOOOJHO OIEpUPOBaTh MOHATUSAMHU: YETHOCTb (HYHKIIUH,
NEPUOMIHOCTh  (DYHKIIMHM,  OTPAaHWYCHHOCTh  (DYHKIIHH,
MOHOTOHHOCTb ()YHKIIMH, SKCTpeMyM (DYHKIMH, HauOoibliee U
HaVMEHbIIIEe 3HAYCHUS (YHKIUU Ha TPOMEKYTKE; YMETh
MPOBOJUTH HCCIIe0BaHNE (DYHKIIUH;

- yMETh WCIOJIb30BaTh CBOWCTBA WU Tpaduku GYHKIUNA IS
peleHusl yYpaBHEHUI, HEpaBeHCTB M 3a/ady C I[apaMeTpamMu;
n300pakaTh Ha KOOPJMHATHON TUIOCKOCTH MHOXKECTBA PEIICHUI
ypaBHEHH, HEPABEHCTB U MX CHCTEM
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OK  0s.
YCTHYIO U

Ocy1iecTBIATH

MMCEMEHHYIO
KOMMYHHUKAIUIO Ha
roCyJ1apCTBEHHOM SI3BIKE
Poccuiickoit  ®denepauuu ¢
y4eToM 0COOEHHOCTEMH
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B oGnacTu 3¢TeTHYECKOro BOCIIUTAHHUS:

- DACTETMYECKOE OTHOIICHHE K MHPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIOpPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTH BOCHPUHUMATh PA3JIUYHbBIC BH/IBI
HCKYCCTBA, Tpaaullukl ©W TBOPUYCCTBO CBOCTO U
IpYTUX  HApOJOB, OIIYIIAaTh AMOIMOHAIBLHOE
BO3/EHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAUYMMOCTHU MJI JIMYHOCTU H
00IIIeCTBa OTEUYECTBEHHOTO M MUPOBOTO HCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPAAHUIMA U HAPOJHOTO

TBOPYECTBA;
- TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3sHBIX BUAX
UCKYCCTBA, CTPEMIJIEHHE TIPOSIBIATH KauyecTBa
TBOPYECKOH JINYHOCTH;

OBnanenue YHUBEpPCaIbHBIMU
KOMMYHHUKaTUBHBIMH JJEHCTBUSAMMU:

a) obuieHue:

- OCYILIECTBIATh KOMMYHHUKAIIMM BO BceX cdepax
KU3HY;

- pacrno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOLICHHUS,
IIOHUMAaTh  3HAYEHHWE  COLMAIBHBIX  3HAKOB,
pacro3HaBaTh IIPEATIOCBUIKA KOH(JIMKTHBIX
CUTYallul ¥ cMAr4aTh KOH(MIUKTHI,

- Pa3BEpHYTO U JIOTMYHO H3Jararb CBOIO TOYKY
3pEHHUsI C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB

- YMETh OIEPUPOBATH MOHATHUAMHU: CpelHee apupMeTHdecKoe,

MeAuaHa, HauOoNblliee W HaUMEHbIIEe 3HAueHUus, pa3zMax,
JUCTIEPCHS, CTaHAApTHOE OTKJIOHEHHWE YHCIOBOTO Hab0pa;
yMEHHE  M3BJEKaTh,  HMHTEPOPETUPOBATH  HH(pOpMaLHUIO,

MPEJICTAaBICHHYI0 B TaOnWIax, Ha JauarpaMmax, rpadukax,
OTPKAIONIYI0 CBOMCTBA pEaJbHBIX MPOIECCOB M SIBJICHUMU;
MPEJICTaBISITh HHOOPMAIIMIO ¢ TIOMOIIBIO TAOJHII U JUArPaMM;
UCCIICIOBAaTh CTaTUCTUYECCKHE JIaHHBbIE, B TOM 4YHCIE C
MIPUMEHEHUEM TpaUIeCKUX METOJIOB U 3JICKTPOHHBIX CPEICTB;

- YMEThb ONEpPUPOBATh MOHATUSAMHU: TOYKA, MPSAMas, TUIOCKOCTH,
MIPOCTPAHCTBO, JIBYTPAHHBIA YTOJI, CKPCIIUBAIOIINECS IMPSMBIC,
NapajuieIbHOCTh W NEPIEHAUKYISIPHOCTh  THPSMBIX U
TUTIOCKOCTEH, Yroi MEXIy NpPSIMBIMH, Yroll MEXIy NpsIMOU U
IUIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSHUE MEXKIY TPSIMBIMH, PACCTOSIHHE
MEXy TIIOCKOCTSIMH;

- YMETh HCIIOJIb30BaTh NPU PEIICHUN 33/1a4 U3YYCHHBIC (DaKThI U
TEOpEMBbI IIIAHUMETPUU; YMEHHE OIEHUBATh pPa3Mepbl 0OBEKTOB
OKPY’KaIOIIeTo0 MUpPa

OK 06. IIposiBnsTH
rpakTaHCKO-
NaTPUOTUYECKYIO  IO3UIIHIO,
JIEMOHCTPHPOBATH

OCO3HAHHOC TIIOBCACHHMEC Ha

- oco3HaHMe  OOyyaroIIMMHUCS  POCCUICKON
Fpa)K)IaHCKOI\/II UICHTUYHOCTH,

- LICJICHANIPABIEHHOE  pa3BUTUE  BHYTPEHHEH
103U JINYHOCTHU Ha OCHOBE AYXOBHO-

HPAaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoit

- YMETh pellaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOIEHTHI, I0JI U YacTH, Ha JBUXKEHHE, padoTy, CTOMMOCTh
TOBapOB M YCIYT, HAJOTH, 33/Ja4d M3 OOJIACTH YMIpaBJICHUS
JUYHBIMH U CeMEHHBIMH (PUHAHCAMM); COCTABIISITh BBIPAKEHMUS,
YpaBHEHUsl, HEPABCHCTBA M HX CHCTEMBI 10 YCIOBUIO 33]1a4H,
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OCHOBE TPaAULMOHHBIX
00111€4eTI0BEYECKHX
IIEHHOCTEH, B TOM YHCIE C
y4ETOM rapMOHHM3aLUU
MEKHALMOHAIBbHBIX u
MEXPEIUTHO3HBIX
OTHOILEHUH, IIPUMEHSATh
CTaHapThl
AHTUKOPPYILIHOHHOTO
IIOBE/ICHHUS

®enepannn, HUCTOPUUYECKUX U HAI[MOHAIBHO-
KYJIbTYPHBIX Tpaaului, (GOpMHUPOBAHUE CHUCTEMBI

3HAYUMBIX II€EHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AHTHUKOPPYIIIUOHHOTO MHUPOBO33PEHUS,
IIpaBOCO3HAHUS, 9KOJIOTUYECKOM KYJIbTYpBI,

CIIOCOOHOCTH CTaBHTh LIEJTU U CTPOUTD KM3HECHHBIE
IUIaHEI;

B dacTu rpak/1aHCKOr0 BOCIIUTAHUSI:

- OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;
- TpUHATHE TPAAUIMOHHBIX  HAIMOHAIBHBIX,
0011IeUeI0BEUeCKUX T'YMAHUCTUYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTh MIPOTUBOCTOATH HUJICOJIOTUH
IKCTPEMHU3MA, HaI[MOHAJIM3Ma, KceHo(oouwu,
JUCKPUMMHALIMM 10 COLMANbHBIM, PEIUTHO3HBIM,
pPacoBBIM, HAIIMOHAJLHBIM TIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO AESATEIBHOCTHh B
WHTEpecax TPakJIaHCKOro OOIeCcTBa, y4acTBOBATh
B CaMOymNpaBlIeHUH B 00IIe00pa30BaTEIHHOM
OpraHu3aIu i JIETCKO-FOHOIIIECKUX
OpraHu3alusx;

- yMEHHE B3aWMOJICHCTBOBATh C COIMATBLHBIMHU
WHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIUSIMH H
Ha3HaUYCHHEM;

- TOTOBHOCTh K TYMAHUTapHOM U BOJIOHTEPCKOI
JIeITEIIbHOCTH;

MaTPpUOTHYECKOTO BOCTIMTAHUS:

- c(OpPMHUPOBAHHOCTh POCCUHUCKOW TpakITaHCKOMN
WUJIEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, UYyBCTBAa  OTBETCTBEHHOCTH  T€pe]]
Ponunol, roproctu 3a cBOM Kpa, cBow Poauny,

UCCIIEI0BATh HOJIy4YEHHOE OLICHUBATH
IPaBJONO00HOCTh PE3YJIbTATOB;

- *yMeTh ONEpHpOBaTh MOHATUAMHU: OIpPEACICHUE, aKCHOMAa,
TeopeMa, CIEICTBUE, CBOWCTBO, IIPHU3HAK, J0OKA3aTEJIbCTBO,
paBHOCHIIbHBIE  (DOPMYTUPOBKH;  yMETh  (OPMYIHPOBATH
o0paTHOE M IPOTHBOIOJIOKHOE YTBEpXKJIEHUE, IPUBOAUTH
OpUMEpPbl U KOHTPIPUMEDHI, HCII0JIb30BaTh METOJ
MaTEMaTUYeCKOM  MHAYKLIMH; IPOBOAUTH  JI0OKa3aTeJbHBIC
paccyX/IeHUs NpU PELIEHUU 3a/1ad, OLEHMBATh JOIMYECKYIO
IIPABUJIBHOCTb PacCyXACHMI;

- *ymeTb CBOOOIHO OIIepupOBaThH
II0CJIEI0BATENBHOCTD, apumeTnyeckast
reoMeTpuyecKass  Inporpeccus, OECKOHEYHO  YyObIBaroILas
reOMEeTpHUYECKas IIPOrpeccusi; YMETh 3aJ1aBaTh
MOCJIEZI0BATEIbHOCTH, B TOM UYHCJE C TIOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- *yMeTbh BBIOMpATh MOAXOMAIINI METOJ JUIsl PElIECHUs 3a/1a4u;
NIOHMMAHHE 3HAYMMOCTH MaTeMAaTUKHU B U3yYEHUH IIPUPOJIHBIX U
OOILIECTBEHHBIX MPOLECCOB U SIBICHUN; YMETh pPAcCIIO3HaBATh
IIPOSIBIEHUE 3aKOHOB MaTeMaTMKH B HCKYCCTBE, YMEThb
MIPUBOAUTH ITPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUHCKON U
MHUPOBOM MaTe€MaTUYECKON HAyKU

peuieHue u

TOHSITHSIMH:
nporpeccus,
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CBOM SI3BIK M KYJIbTYpPYy, HPOILIOE M HACTOSIIEE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

- IICHHOCTHO€ OTHOIICHHE K TOCYIapCTBEHHBIM
CHMBOJIAM,  HCTOPHUYECKOMY U  IPUPOJIHOMY
HacleAulo, MaMATHUKAM, TpPAJULMSIM HapOJ0B
Poccun, goctmxenusim  Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYIIE;

- uaeiiHags  yOeXIEHHOCTb, TOTOBHOCTb K
CIIyXeHUI0 U 3ammuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

OCBOCHHBIC  OOYYAIOMIMMHKCS  MEKIIPEIMETHBIC
MOHATHSI W YHHUBEpCaJbHBIE YyueOHBbIC ACHCTBHS
(perynaTuBHBIE, II03HABATEIIHHEIC,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTH 150.4 HCIIOIL30BaHUS B
MO3HABATEJIbHOW W COLUMAIBHOM  MPAKTHKE,
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TUTAHHUPOBAHUIO
U OCYIIECTBICHHIO Y4eOHOH  JeATeIbHOCTH,
OpraHu3aluy  y4eOHOTO  COTPYIHHMYECTBA  C
MeJarornyecKuMu paboOTHUKAMU U CBEPCTHUKAMH,
K YYacTHIO B TIOCTPOCHUU WHAUBUAYaTbHOMN
00pa30BaTeNbHON TPACKTOPUH;

- OBJIaJICHHE HaBbIKaMH y4aeOHO-
HCCIIEIOBATENILCKOM, TPOEKTHOW M COLMAIBHOU
JEeITESILHOCTU

CopelicTBOBaThH
OKpYy>Karoleu
Cpelbl, pecypcocOepeKeHHIo,
HpI/IMeHSITI)
W3MEHEHUU
HpI/IHHI/IHBI
MIPOU3BO/JICTBA,

COXPaHEHHIO

OEepEeKITUBOTO
3¢ deKTHBHO

- HE IpPUHUMATh JEHCTBUsA, IPUHOCALIUE Bpex
OKpY>Karolleu cpere;

- yMeTh HPOTHO3MPOBATH  HEOIArONPHUITHBIC
9KOJIOTUYECKHE TIOCIIEJICTBUS MPEATPHUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- PacUIMpPHUTH OIBIT JEATEIBHOCTH IKOJIOTHYECKOMN
HaIlpaBJIECHHOCTH;

- yYMeTb ONepupoBaTh MOHATHAMU: (DYHKIMS, HEIpepbIBHAS
GbyHKIUSA, TPOM3BOJAHASA, IepBooOpa3Has,  OINpeaeTeHHBIN
UHTETpaJl; yYMETb HAaXOIUThb IPOU3BOJIHBIE DIIEMEHTApPHBIX
GyHKIMHI, UCHOIB3YsI CIpPaBOYHbIE MaTepuaibl; UCCIEeI0BaTh B
OpOCTeHIIMX clyyasiX (DYHKIMM Ha MOHOTOHHOCTb, HaXOAMTh
HauOOJbIINEe M HAaUMEHbLINE 3HaueHus GQYHKIUI; CTPOUTH
rpaduKd  MHOTOWICHOB  C  HWCIOJb30BAHHMEM  amrapara
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JIEVICTBOBATh
YPE3BBIYANHBIX CUTYAIHSIX

- pa3pabaTeiBaTh IUTAH pEUICHUS MPOOIEMBI C
Y4ETOM aHaju3a HMMEIOIIMXCS MAaTepUajbHbIX U
HEMaTEPHUAIbHBIX PECYPCOB;

- OCYLIECTBJATh  LEJICHANPABICHHBIA  IOUCK
nepeHoca CpeACcTB M CIOCOOOB  JICHCTBHUS B
npodeccuoHalbHYIO Cpeny;

- YMETh NEPEHOCUTh 3HAHUA B MO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

- MpealaraTb HOBBIE MPOEKThI, OLEHUBATh UJICU C
MO3ULINH HOBU3HBI, OPUTMHAIILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTh
KOPPEKTUBBI B JICATEIBHOCTh,  OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LEISIM

MaTEMaTUYECKOI0 aHajlu3a; IPUMEHSTh IPOU3BOJIHYIO IpU
pelieHuH  3ajad  Ha  JIBWXKEHME;  pellaTb  IPaKTUKO-
OpPUCHTHUPOBAHHBIC 3ada4u Ha HAuOOJIBIINE W HAUMEHBIIHE
3HA4YEHUs1, Ha HAXOKICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMCTh OIICPUPOBATH NOHATUAMH: ABUKCHHUC B IPOCTPAHCTBC,
1o00HbIe (DUTYPBI B IIPOCTPAHCTBE; MCIIOIb30BaTh OTHOILIEHUE
IUIOIIAACH TIOBEPXHOCTEH W 00BEMOB NOJOOHBIX (UTYp TpHU
peLIeHUH 3a]a4;

- YMCTb BBIYHUCIATH I'€COMCTPHUYCCKUC BCIMYHHBI (IIJII/IHa, yrouJ,
wiomaab, o00beM, IUIOLAJb  IOBEPXHOCTH),  HCIIOJIb3YS
U3y4eHHBIE (POPMYIIBI U METOBI
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1.2.3. IlepevyeHb JUYHOCTHBIX Pe3yJIbTATOB
B pamkax mporpamMmbl y4eOHOW JUCIUIUIMHBI (POPMHUPYIOTCS CIEAYIONINE
JUYHOCTHBIE PE3yJIbTAThI:

JInyHOCTHBIE PE3YIILTATHI Kox nu4HOCTHBIX
pean3anyy MporpaMMbl BOCIIUTaHUS pE3yJIbTaTOB
(Oeckpunmopbwi) peanu3anuu
IIPOrPaMMBI
BOCIIMTAHUS
Oco3Harouuii ceds rpakJaHMHOM U 3aIIIUTHUKOM BEJIMKON CTpaHbl JIP 1

3a00TAIUIACA O 3alUTe OKPYKAIOIICH Cpeibl, COOCTBEHHON M YYXKOU

o JIP 10
0€301aCHOCTH, B TOM 4YHUCIIe IIUPPOBOI

[IprHUMarOIIMii OCHOBBI 3KOJIOTUYECKON KYJIbTYPhl, COOTBETCTBYIOIIECH JIP 16
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIILUICHUS, TMPUMEHSIIONIUI
OTBIT JKOJIOTUYECKU OPUEHTHUPOBAHHOW pPeQIIEKCUBHO-OLICHOYHONH U
MPaKTUYECKOW  JEATEIbHOCTH B JKM3HEHHBIX  CHUTyallusix |
podhecCHOHANIEHOM eI TEeNIbHOCTH

CaMOCTOATENBbHBI M OTBETCTBEHHBIM B IIPUHATUM PEIICHUH BO BCEX

chepax cBoeH JIeATEILHOCTH P2l
JleMOHCTpHPYIOMUT HABBIKM CaMOOOYYEHHS JIP 26
CrnocoOHbI TeHeprpoBaTh HOBBIE WJEH Ul PEIICHHS 3a/ad, BBIABUTAThH

aJIbTepHATUBHBIE BapUaHThI HO3ULIMOHUPYIOIINH ceOs, KaK JIP 30

pEe3yNbTaTUBHBIN U IPUBJIEKATENbHbIN YYACTHUK TPYJOBBIX OTHOLIEHUHN

2. CTPYKTYPA U COJEP)KAHHUE OBHIEOBPA3OBATEJILHON
JANCIHUIIJIMHBI

2.1. O0beM TMCHUILVIMHBI M BUIBI Y4e0OHOH padoThI

Buj yueoHoii padoThl dopma 1 cemectp, | 2 cemectp, | OOmmii 00BeM,
KOHTPOJIS 4acoB 4acoB 4acoB

O0bem 00pa3oBaTeIbHOM 112 120 232
NPOrpaMMbl M AU CUMILIUHBI
B TOM 4HcJje B popme 112 120 232
NPaKTHYECKO MOATOTOBKH
N3 Hux:
JIEKIIMOHHBIX 3aHATUHN 76 72 148
IIPAKTUYECKHUE 3HAHUS 36 34 70
caMmocTosiTeNbHas paboTa - - -
Koncynpramnum - 6 6
dopma NpoMeEKYTOUHOU 3a4eT - - -
arrecranuu JK3aMeH - 8 8
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2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTIHHBI

Conep:xanue yueOHOro Marepuaja (0CHOBHOe U POo¢ecCHOHAIBHO-

HaumeHnoBaHue pasaesio . | O0bem ®opmupyemble
OPHEHTHPOBAHHOE), J1A00PATOPHbIE  NPAKTHYECKHE 3aHATHS, TPUKJIATHOI
U TeM 4acos KOMIIeTeHIIUH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
Ocnoenoe cooepocanue
Pasgen 1. IloBTopenme 16
Kypca MaTeMaTHKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Copepxanue yueOHOro MaTepuana
Lenb u 3agauM | Llens u 3agaun MaTeMaTUKH P OCBOEHUH CIIEUATBHOCTH.
MaTeMaTUKU npy | bazoBele 3HAaHMS W yMEHHS [0 MaTeMaTUKe B MPOQPECcCCHOHAIBHON U B
OCBOEHUU CIEIUAIBHOCTH. | IIOBCEAHCBHOU JCSITEILHOCTH.
Yucna 1 BBIYUCIIEHUS JlefictBUsT HaA  TOJOXKUTEJIBHBIMU W OTPULATENIBHBIMM  YMCIaMH, C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU.
JeiicTBus co cTeneHsaMu, (OpMYIIbl COKPAILIEHHOTO YMHOKEHHUS
KomOuHmnpoBaHHoe 3aHsATHE 4 OK 01, OK 02, OK
03, OK 04, OK 05,
Tema 1.2 Cogepxanne yaeOHOTO MaTepHana OK 06
IIponientHeie Beuucienus. | [IpocTele  MpOLEHTHI, pa3Hble CcHocoObl WX  BbluucieHUs. JIuHeiHble,
VYpaBHeHHs U HEPABEHCTBA | KBaJpaTHBIE, IPOOHO-IMHEHHbIE ypaBHEHNS U HEPaBEHCTBA
KomMmOuHupoBaHHOE 3aHsTHE 4
Tema 1.3. IIpoctele W cnoxHble  NpOUEHThl.  IIpolleHTHBIE  BBIYMCICHHS B
[IpouienTHBIE BbIUKCICHUS | TPOGECCHOHAIBHBIX 3a7a4ax
B npodeccrnoHaNIbHbBIX
sajatax [TpakTrueckoe 3aHsATHE 4
Tema 1.4 Coneprxanue yueOHOro MaTepuaa

Pemenue 3amau. BxomnHon
KOHTPOJIb

Boruucnenuss u npeobpa3oBaHus. YpaBHEHHs M HepaBeHCTBa. ['eomerpus Ha
IJIOCKOCTH
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KomOunupoBanHoe 3anstue

Koutposnbhast pabora 2
Paznen 2 Ilpsimbie u 28
IUIOCKOCTH B
NPOCTPAHCTBe.
KoopauHatbl 1 BeKTOPbI
B MIPOCTPAHCTBE
Tema 2.1.  OcnoBubie | Conepxanue y4eOHOTO MaTepuaia
nouatust  crepeomerpui. | [Ipenmer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKa, HpsMasi, IUIOCKOCTD,
Pacnionoxenne mnpsAMBIX M | mpocTpaHCTBO). OCHOBHBIE aKCHOMBI — cTepeoMmeTpuu. llepecekaromuecs,
IUIOCKOCTEH napajulefibHble M CKPEIIMBAIOIIMECS TMpsMble. YTOd MeEXAy MpsIMbIMU B
npoctpanctBe. [lepneHauKyIsipHOCTh NpsIMBbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypst
KomMb6unupoBanHoe 3aHstue 4
Tewma 2.2. [TapannensHocts | Conepikanue ydeOHOro MaTepuana
MIPSIMBIX, psAMOM u | [TapannensHble npsimas u mwiiockocts. Onpenenenue. [lpusnak. CBoiicTBa. OK 01, OK 03,
IUIOCKOCTH, MJIOCKOCTEH [TapannensHble miiockoctH. Onpenenenue. Ilpuznak. CBoiicTaa. OK 04, OK 07
Terpasap u ero snementsl. [lapannenenunen u ero snemeHtbl. CBoiicTBa
IPOTHBONOJIOXKHBIX TpaHed M JuaroHanel mnapamienenunena. llocTpoenue
OCHOBHBIX CEYEHUI
KomM6unmnpoBanHoe 3aHsTue 4
Tema 2.3. | Conepxanue yueOHOTO MaTepHaia
[leprieHAUKYISIPHOCTD [lepnienaukynsapusle npsimble. [lapannenbHble TpsMble, NEPHEHIUKYISPHBIE K
MPSIMBIX, psiMOi U | iockocTH. [IpU3HaK neprneHaAuKyIIpHOCTH MPSIMOM U IUIOCKOCTH
IUIOCKOCTH, IJIIOCKOCTEH KomOunupoBanHoe 3aHstue 4

Tema 2.4. TlepnieHnuKysp
U HakjloHHas. Teopema o
TpeX MepreHIuKyIsIpax

Conepxanue yqaeOHOro MaTepHasa

[leprienauKynsap M HaKIOHHAs.
MEXy MPSMOi U MIIOCKOCTBIO.

Teopema 0 Tpex NepHeHIUKYJIsApax. YToi

VYroa mexay miockocTsMu. [lepneHauKysipHbIe MIIOCKOCTH.
PaccTostnust B mpocTpaHCTBE
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KomOunupoBanHoe 3anstue 4
Tema 2.5. Koopmunatet u | Conepskanue y4eOHOTO MaTepuaia
BEKTOPHI B IPOCTPAHCTBE | /lekapTOBBI KOOPJAMHATHI B IpOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. Cl0KEHHE

U BBIUATAHUE BEKTOPOB. YMHOXEHHE BeKTopa Ha uncio. CxkasapHoe

IIpou3BeIeHNe BEKTOpOoB. [Ipocrelimue 3anaun B KOOpAMHATAX

KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 2.6. IIpsmble u B3anMHOe pacnonokeHue npsMeIX B IpocTpaHcTse. [lapamiensHOCTs NpAMOn U
IIJIOCKOCTH B IJIOCKOCTH, IApaJUIEIbHOCTh IUIOCKOCTEH, MEPHIEHIUKYISAPHOCTh IIJIOCKOCTEH.
IIPAaKTHYECKUX 3a/1a9ax PacrionoxkeHne npsMBIX U IUIOCKOCTEM B OKpyXkarollem Mupe (Ipupone,

apXUTEKType, TeXHUKe). PellleHne npakTHKO-OpUEeHTUPOBAHHBIX 3a1a4

[TpakTueckoe 3aHsATHe 6
Tema 2.7 Pemenue 3anau. | Copepikanue yueOHOro Marepuana
IIpsaMble ¥ IUIOCKOCTH, | PacnosnoxeHnne mpsMbIX U TNIOCKOCTEH B MPOCTpaHcTBe. IlepneHuKynsspHOCTD U
KOOpJAMHATBEI U BEKTOPBI B | MapajyIeIbHOCTh MPSAMBIX M IJIOCKocTed. JlekapToBbI KOOpIMHATHl B
IIPOCTPAHCTBE npoctpancTBe. Bekropsl B mpocTpaHcTBe. CloKeHUE M BBIYUTAHHE BEKTOPOB.

YMHOKEHUE BEKTOpa Ha yucio. KoopanHaTel BEKTOpa

KomOunupoBanHoe 3aHsTHE

KonrponsHas pabora 2
Paznen 3. OcHoBBI 24
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
GyHxunn
Tema 3.1 Coneprxanue yueOHOro MaTepuaa

OK 01, OK 02, OK

Tpuronomerpuueckue Pamnannas wmepa yrma. IloBOpoT TOYKM BOKpYr Hadaja KOOpAMHAT. 03. OK 04. OK 05
GyHKIMH  1poM3BONBHOTO | OnpeeneHue CUHYca, KOCHHYCa, TaHIeHCa M KOTaHreHca. 3HAaKW CHHYCa, ’ ’
yri1a, 4uciia KOCHHYCa, TaHI€HCA W KOTAaHIeHCa I10 YETBEPTAM. 3aBHUCHUMOCTb MEXIY

CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJITHOTO ¥ TOTO K€ yria

KomOunupoBanHoe 3aHstue 4

Tema 3.2 OcCHOBHEIE
TPUTOHOMETPUYECKHUE

CogepxaHue yaeOHOT0O MaTepuana

Tpuronomerpuyeckue TOXJIECTBA. [IpeobpazoBanms MPOCTEUIIINX
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TOXKJIECTBA TPUTOHOMETPUUECKUX BbIpakeHUH. CHHYC, KOCHMHYC, TaHI€HC U KOTAaHIE€HC

YIJIOB 0L U - O

KomOunupoBanHoe 3anstue 4
Tema 3.3 Cogneprkanue ydeOHOro MaTepuasa
Tpuronomerpuueckue Ob6uacTh onpe/eseHns U MHOXKECTBO 3HAU€HUH TPUTOHOMETPUUECKUX (YHKITUH.
GyHKIMH, UX CBOMCTBA U | UETHOCTH, HEYETHOCTh, MEPHOAUYHOCTh TPUTOHOMETPUYECKUX  (DYHKIIUH.
rpaduKu CgoiicTBa u rpaduku QyHKIMIA y = cOS X, y = sin X, y = tg X, y = ctg x. Cxxatue u

pacTsbkeHre TpapuKOB TPUTOHOMETPUYECKUX (DYyHKIINH.

[IpeobpazoBanue rpagUKOB TPUTOHOMETPUUYECKUX (PYHKIUH

KoMmOnHMpOBaHHOE 3aHSTHE 6
Tema 3.4 O6patnsbie | Conepskanue yaeOHOTO MaTepuana
TPUTOHOMETPUYECKHE OO6patHbie TpuroHoMerpuueckue GyHkiuu. Mx cBoiicTBa u rpaduki.
ymKiiH KoMmOuHHMpOBaHHOE 3aHSTHE 4
Tema 3.5 Cogepxanue yueOHOro MaTepuana
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
yYpaBHEHUS U HEPABEHCTBA | PemieHne TPUTOHOMETPUYECKUX YPABHEHMI OCHOBHBIX THIIOB: INPOCTEHIINE

TPUTOHOMETPUUECKUE YpPaBHEHHUS, CBOJSIIMECS K KBaJIPAaTHBIM., peEIIaeMble

pa3oKeHuEeM Ha MHOXKHUTEIH, OJHOPOIHBIE.

[IpocTeitmme TPUrOHOMETPUYECKHE HEPABEHCTBA

KomOuHnpoBaHHoe 3aHsATHE 4
Tema 3.6 Pemenue 3anau. | Copepikanue yueOHOro Marepuana
OcHoBbl Tpuronomerpui. | [IpeodpasoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUII. Pemenne
Tpuronomerpuueckue TPUTOHOMETPUUECKUX YPaBHEHUIN U HEPABEHCTB B TOM YHCJIE C HCIOIb30BAaHUEM
byHKIIHA CBOMCTB PyHKIMI

Komb6un1poBaHHOE 3aHATHE.

KonTponsHas padora 2
Paznen 4. IlpousBoaHas 48
" nepBoodpa3zHasn OK 01, OK 03, OK
Gynkumu 04, OK 06, OK 07
Tema 4.1 [Tonsitue | Comepxanue yueOHOTO MaTepHaia
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IPOU3BOAHON. POPMYIIBI U

[Ipupamenune aprymenta. Ilpupamenune ¢yHkuuu. 3amgay, MTPUBOAALINE K

npaBuia HOHATHIO TNPOU3BOAHOHN. OmpeneneHrne NPOU3BOAHON. AJTOPHUTM OTBICKAHUS

muddepeHIrpoBaHUSL npousBoaHoi. ®opmynsl auddepenunpoBanus. [Ipasuna quddepenipoanus
KomOunmnpoBaHHoe 3aHsATHE

Tema 4.2 Tlonstue o | ComeprkaHue ydeOHOTO MaTepuasa

HEMPEePBIBHOCTH (YHKIUH.
Merton nHTEpBaANIOB

[Tonsitue HenpepwiBHOW (yHkimu. CBoiicTBa HenmpepbiBHON (yHKIHMH. CBs3b
MEXYy HENpEepbIBHOCTbIO U U GdepeHIUpyeMOCTbi0 (QYHKIIMH B TOYKE.
ANTOpPUTM pellIeHUs] HEPAaBEHCTB METOJOM UHTEPBAJIOB

KomOunupoBanHoe 3anstue

Tema 4.3

I'eomerpuueckmii u
buznvecKuit CMBICIT
MPOU3BOIHOMN

Copepxanue yueOHOT0 MaTepuana

['eomeTpryeckuii CMBICI TPOU3BOAHONW (PYHKIMU — YIJIOBOM Kod(hdULIMEHT
KacaTeJbHOU K rpaduky QyHKIHMU B TOUKe. Y paBHEHUE KacaTeIbHOU K rpaduky

(GYHKIHH.
dynkumn y=f(x)

ANTOPUTM COCTaBJICHUS YpPAaBHEHHs KacaTeNIbHOM K Tpaduky

KombOunnpoBanHoe 3ansTHe

Tema 4.4 MOHOTOHHOCTH

Cogepxanue yaueOHOTO MaTepuana

GbyHKIHN. Touku | Bo3pactanue u yObiBanue (yHKIMH, COOTBETCTBHE BO3pACTaHUS U yObIBAaHUS

JKCTpeMyMa GyHKIIMY 3HaKy MPOW3BOAHOMN. 3a7aud HAa MAKCUMYM U MUHUMYM. AJTOPUTM
UCCIIeIOBaHMs (PYHKIIMH U TIOCTPOCHUS ee TpaduKa ¢ ITOMOIIBIO MPOW3BOTHOMN
KombOununpoBanHoe 3aHsTHe

Tema 4.5 Hccnenosanue | Conmeprkanue ydeOHOro Matepuana

GyHKIMH W TOCTpOEHHE
rpauKoB

Uccnenoanue pyHKIIMKA HA MOHOTOHHOCTh U IOCTPOEHUE TpaduKOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.6 HauOGonbiiee u
HaWuMEHbIIIEE 3HAYEHUS

Cogepxanue yaeOHOT0O MaTepuana

Haxoxnenue HaKOOJBIIEr0 ¥ HANMCHBIIEr0 3HAYCHUI (I)YHKI.IHfI, MMOCTPOCHUC

byHKIIUU rpauKoOB ¢ MCIOJIL30BaHUEM arfapaTa MaTeMaTUYeCKOTo aHaIn3a
KoMmOuHupOoBaHHOE 3aHATHE
Tema 4.7 Haxoxnenue | Haumenslee n Haubosblee 3Ha4eHUE PYHKLIUU

ONTUMAJIBHOIO PE3yJIbTAaTa
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C IIOMOILUBIO NPOU3BOIHOMN
B IIPAKTUYECKHUX 3a7a4ax

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 IlepBooOpaznas

Conepxanue yueOHOrO MaTepuaia

byHKIHM. ITpaBwia | O3HaKOMIIEHUE C MMOHATHEM HMHTErpaja U mepBooOpasHoi it GyHKuu y=f(X).
HAXO0XJACHUS Pemenne 3amau Ha CBSI3b NEpBOOOpPA3HON U €€ MPOU3BOJIHOM, BBIUKCICHHE
epBOOOpPa3HBIX nepBooOpa3Hor Juisi naHHOW (GyHKuMH. Tabnuma ¢GopMyn s HaXOXKICHUS
nepBooOpasHbIX. M3yueHune npaBuiia BEIMUCICHHUS IEPBOOOPA3HOI
KomMb6unmnpoBanHoe 3aHsTre 4
Tema 4.9 [Tnomane | Coneprkanue yueOHOro MaTepuaia
KPUBOJIMHEHHOM 3amaun, IPUBOJAIINE K MOHSATHIO OMPEIEICHHOT0 MHTErpaja — O BBIYHCICHUU
TpamenuH. ®opmyna | iomaad KpUBOJIMHEHHOW Tpaneuuu. [loHsATHE oOmpenenéHHOro HMHTErpana.
Herotona — JleitOnuna ['eomeTpuyeckuii U GU3NYECKUN CMBICT OmpeneneHHoro uHrerpana. ®opmyna
Herorona — JleitOauna.
Pemenne 3amau Ha mNpUMEHEHHE WHTErpajia Uil BBIYHCICHUS (PU3MUECKUX
BEJIMYMH U TUIOLIAICH
KomM6unmnpoBanHoe 3aHstue 4
Tema 4.10 Pemenue 3anau. | Copepikanue yueOHOro Marepuana
ITpousBoaHas u | opmynsl u mnpaBwia aupdepenuupoBanus. MccnenoBanue ¢GyHKuMi c
nepBooOpa3Has QyHKIMH. | MOMOIIbIO IPOU3BOAHON. Hanbobiiee 1 HauMeHbllee 3HaYCHUsT (DYHKIIHH.
Brruucnenue nepBoo6paznoit. [Ipumenenue nepBooopa3Hoit
KomM6unupoBanHoe 3aHsTue
KouTtposnbHast pabora 2
Paznen 5. 32
MHOrorpaHHUKH M Teja
BpalleHus
Tema 5.1 [Tpusma, | Coneprxkanue yaeOHOTO MaTepuaia OK 01, OK 04,
napajuieJIenuIe], KyO, | [Ipu3ma (HaksIOHHasI, MpsiMasi, TIpaBHIbHAsA) U e€ syeMeHThl. [lapamienenurnes. OK 06, OK 07
MUpaMU/Ia U UX CEUCHUS CgoiicTBa mpsimoyrossHOTO Tapawienenunenaa. Ky6. [Mupamuna u e€ 3eMeHTHI.
[IpaBunbHas nupamuaa
KombOunupoBanHoe 3aHstue 8
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Tema 5.2 IlpaBunbHble

MHOT'OI'paHHUKHA B JKU3HU

Conepixanue yaeOHOro MaTepHraia

[nomane KOMOWHALUY

MHOTOTPAaHHUKOB. BBIYMCIIEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX Guryp (pédpa,

IIOBEPXHOCTU  MHOTOrpaHHMKOB. [Ipocreimmue

JquaroHany, yriel). [IpaBuiibHbIe MHOTOTPaHHUKH

KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 5.3 Humuuaap, konyc, chepa um map. OCHOBHBIE CBOWMCTBA IPSIMOTO KpPYTrOBOTO
[unmuuap, KOHyC, Imap W | UWWIMHApA, NPSMOrO KPYroBoro konyca. M3o0pakeHwe Ten BpamieHHs Ha
UX CEYCHMS wiockoctd. IlpencraBnenne 00 yceu€éHHOM KoHyce. CedeHHs KOHyca
(mapayenbHOE OCHOBAHUIO U IPOXOSIEe YEPEe3 BEPIIUHY), CEUCHUS [IMINHIPA
(mapaienbHO U NMEPHEHIUKYISPHO OCH), CEUEHHUAX 1mapa. Pa3Béprka nunusapa
U KOHYca
[TpakTHdeckoe 3aHsATHE 4
Tema 54 O6vembl u | Comepxkanue y4eOHOTO MaTepuaa
IUIOIIAZAM  TOBEpXHOCTEH | OObeM mpsimoyroipHOro napamienenumnena. Oovem kyba. OOBeMBbl mpsiMOn
TeN npu3Msl U IMHApPa. O0beMbl nupamMuibl U KoHyca. O0beM 1mapa
KomOuHMpoBaHHOE 3aHATHE 6
Tema 5.5 Tloustuu o | IloHaTre o cuMMeTpuu B IPOCTpaHCTBE (LIEHTpaIbHasl, OCeBasi, 3epKajibHas).
CUMMETPUU O06o011eHre MpeacTaBICHU O MPaBUIIBHBIX MHOTOTpaHHUKAx (TeTpa’zp, KyoO,
OKTa’JIp, 10JIEKA3Ip, UKOCASIP).
[TpakTHueckoe 3aHATHE 4
Tema 5.6 Pemenue 3anmau. | Comeprkanue ydeOHOro Matepuana
MHOTOrpaHHIKI W TeNa (6 en ey IJIOLIA/IM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHus
BpateHuA Komb6unupoBanHoe 3aHsaTue 4
KonTponbHas padora 2
Paznen 6. Crenmennm u 40

KOpPHH. Crenennas,
NoKa3aTeJbHas U
Jorapupmmuyeckas
byHkunn

OK 01, OK 02, OK
03, OK 05, OK 07
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Tema 6.1

bynkuus, ee
[TpeobOpaszoBanue

Crenennas
CBOICTBA.

BBIPDAKECHUM C KOPHSAMM n-
Ol cTeneHn

Conepixanue yaeOHOro MaTepHraia

[ToHsiTHE KOpPHA N-0il CTENEHU U3 JACHUCTBUTENBHOTO 4uciaa. OyHKIUU ¥ = V=
ux cBoiictBa U Tpaduku. CBolcTBa KOpHs n-od creneHu. [IpeoOpazoBanue
UPPALMOHATILHBIX BBIPAKEHUM

KOM6I/IHI/Ip0BaHHOC 3aHATUC

6.2

CTCIICHU C pPalMOHaJIbHBIM

Tema CaoiicTBa

" NENCTBUTEILHBIM
noKasaTeliaMu

Conepxanue yaeOHOro MaTepuaia

[lonaTue creneHu C panMOHAIBHBIM TMOKazatesneM. CreneHHble (QYHKIMH, HX
CBOWCTBA U TpapuKu

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

6.3
UPPaLMOHATILHBIX

Tema Pemenue

YpaBHEHUU

Cogepxanue yueOHOTo MaTepuana

PaBHOCWIBHOCTD HpPALIMOHAIIBHBIX YPABHEHUN. METOIBI UX pELICHUS

KombOunupoBanHoe 3anstue

Tema 6.4 IlokasarenpHasg

byHkIUMsA, ee
[TokazaTenbHbIe

CBOMCTBA.

YpaBHCHHA U HCPABCHCTBA

Coneprkanue y4eOHOro MaTepuana

CreneHbr C ITPOXU3BOJIbHBIM JEUCTBUTEILHLIM IIOKa3aTelIeM. OnpeﬂeneHHe
IMoKa3aTeJIbHOM Q)YHKHI/II/I M €€ CBOHCTBAa. 3HAKOMCTBO C IIPUMCHCHHUECM
MoKa3aTeIbHOM (bYHKI_II/II/I Pemienne moka3aTeabHBIX ypaBHeHI/Iﬁ METOAOM
METOAOM BBCACHUA HOBOM nepeMeHHoﬁ,

YpaBHHUBAHUA HOK&S&TCJ’IGIZ,

(GyHKIIMOHAIBHO-TpaduuecKuM MEeTOJ0M. Perienne nokazareinbHbIX HEPAaBEHCTB

KombOunnpoBanHoe 3ansTre

Tema 6.5  Jlorapudm | Comeprkanue yueOHOro Marepuania

YyHUCIa. CaoiictBa | Jlorapugwm uncna. CoiicTsa torapupmoB. Oneparys JorapupMUPOBAHHS
norapudmoB KomOuHMpoBaHHOE 3aHATHE

Tema 6.6 | Conep:kanue yueOHOTO MaTepuasa

Jlorapudmuaeckas Jlorapudpmuueckass ¢yHknus u ee cpoiictBa. [lomstne morapupmMmuueckoro
GyHKIMA, e€e CBOWCTBA. | ypaBHeHHs. Omnepanus MOTECHIUPOBaHUSA. TpH OCHOBHBIX METOJA pEIICHHS
Jlorapudmuueckue gorapuMHUUECKUX  ypaBHEHUU:  (YHKIHOHAIBHO-TpaQUUYECKUH,  METOJ

YpaBHCHH, HCPABCHCTBA

MNOTCHUUPOBAHUA, MCETOJ BBCIACHUA HOBOM HepCMCHHOf/'I. HOFapI/I(I)MI/IquKI/IC
HCPAaBCHCTBA

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 6.7 Jlorapupmsl B
MPUPOJIE U TEXHUKE

[Ipumenenne norapudma. Jlorapupmuueckas

MaTeMaTUYECKUE CBOWCTBA

cnupans B npupone. Ee

[TpakTyeckoe 3aHsATHE 4
Tema 6.8 Pemenue 3amau. | Comeprkanue ydeOHOro MaTepuaia
Crenennas, CreneHHas, nokasartesibHas U jJorapupmuueckas GyHkuuu. Perenne ypaBHeHuit
[OKa3areybHas 1 | KomOuHMpOBaHHOE 3aHSTHE
norapupMudecKas KonrponsHas pabora 2
byHKIIUU
Paznen 7. DiemeHTHI 30
TEOPUU BEPOSITHOCTEH W
MAaTeMaTHYeCKOi
CTATHCTHKH
Tema 7.1 Co6mwitre, | Cogepsxkanue yueOHOro Matepuaia
BEPOSTHOCTh coObITus. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBbI
CnoxxeHue M yMHOKEHHE | COOBITUI. YCIIOBHAas BEPOSTHOCTh. 3aBUCHMbBIC M HE3aBUCHMBIC COOBITHSI.
BEpPOSITHOCTEN Teopembl 0 BEpOSITHOCTH MPOU3BEIEHUS COOBITUI
KomOuHMpOoBaHHOE 3aHATHE 6
Tema 7.2 BeposiTHOCTh B | OTHOCHTEIbHAS YacTOTa COOBITUS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTUCTUYECKOE
npodeCcCHOHATBHBIX orpeieneHue BepoaTHOCTH. OLeHKa BEPOITHOCTH COOBITHS OK 02, OK 03, OK 05
3aja4ax [IpakTuueckoe 3ansaTHe 8
Tema 7.3  Jluckpernas | CopepikaHue yueOHOro Marepuania
CiyJaiiHas BeIUYMHA, | Bunpl cimydaiiHbIX BenuuuH. OnpeneneHue AUCKPETHOM CIy4ailiHOM BEIWYMHBI.
3aKOH €€ pacIpeneIcH s 3aKOH pacHpeleNeHUus JUCKPETHOW CiaydallHOW BeIW4MHBI. Ee uucioBble
XapaKTepUCTUKU
KomOuHMpoBaHHOE 3aHATHE 8
Tema 7.4 3amaun | ComepxaHue yueOHOTO MaTepHaia
MaTeMaTH4eCKON [lepBuunast 06paboTka CTATHCTUYECKHUX JIAaHHBIX. YHMCIIOBBIE XapaKTEPUCTUKU
CTaTUCTUKH. (cpenmnee apudmerumueckoe, MeaMaHa, pa3Mmax, jaucrnepcus). PabGorta ¢
tabauiamu, rpadpukaMu, 1uarpaMMaMu
KoMmOuHMpOBaHHOE 3aHSTHE 6
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Tema 7.5  Dnementsl | Buasl  coObITHH, BeposTHOCTh  coObITHHA. ClokeHHEe ¥ YMHOXCHHE
TEOPUM BEPOSATHOCTEN U | BEpOATHOCTEH. JlMCKpeTHas ciydaliHas BEIWYMHA, 3aKOH €€ PaCIpeiesICHUS.

MaTeMaTHUYECKOM 3amayn MaTeMaTHUECKON CTaTUCTHKHM.

CTaTUCTHKH KoHnTtposbHas pabota 2
IIpomexxyTounasi arrectamusi (IK3amMeH) 14
Bcero: | 232
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3. YCJII0BUA

PEAJIM3ALINHN

OBIIIEOBPA3OBATEJII)HOI71 JUCHUITIMHBI
3.1. MarepuajJbHO-TEXHUYECKOE O0ecnedeHue UCUUIIIMHbI

HaumenoBanue 000py/10BaHHBIX y4eOHBIX KaOMHETOB,
O0BEKTOB Ul TNPOBENCHHS IPAKTUYECKUX 3aHATHH,
O00BEKTOB  (PM3MUECKOM KyJIbTYpPHI W CIOpTa C
nepeyHeM OCHOBHOT'O 000y 10BaHHSI

Anpec (MecTOMONOXEeHUE) Y4eOHBIX
KaOMHETOB, 0OBEKTOB JJIS MPOBEACHUS
MPAKTUYECKUX  3aHATUH, OOBEKTOB
(bU3HYECKOM KYJIbTYPBI U CLIOPTA

VYueOHast ayauTopus i  TNPOBENCHHUS  3aHATHHA
CEeMHMHAPCKOI0 THIA, TPYNIOBBIX U UHAWBUAYAJIBHBIX
KOHCYJIbTalHM, TEKYILEro KOHTPOJIS u
IPOMEKYTOUHON aTTeCTALUU:

Aynuropus Ne319 obGopymoBaHa y4eOHOUW Mebenblo:
CTOJBI, CTYJbsl AN OOyYaroIuxcs; CTOJ, CTyJ AJs
IIPENOaBarelisd; JOCKa; IIPOEKTOpP MYJIbTUMEIUWHBIN
npoektop BengMX520 DLP 3000LmXGA 13000
(6500 vac) — 1 mwr.; HOyTOyk SAMSUNGNP-R540 — 1
IIT.; MUKPOMETPBI — 5 IIT.; INTAHT€HIIMPKYIN — 3 LIT.;
NCUXPOMETPBl — 2 1INT.; ocuwwuiorpadbl — 2 mMT.;
pedpakromerpbl — 1 MmT.; MHKpOCKONbI — 4 WIT.;
Oapomerp — 2 wrT.; JlabopaTopHble Bechl — | wIT.;

nabopaTopHas yCTaHOBKa ISt npeeneHus
Kod(pduureHTa BI3KOCTH JKUIKOCTH — 2 IIT.;
nabopaTopHas ~ YCTaHOBKAa  JJs  ONpeAeseHus
ko3 dunmenTa IIOBEPXHOCTHOT'O HaTSKEHUS

KHUIKOCTH — 3 1IT.; JabopaTtopHasl yCTaHOBKa IS
OIIpEeJIeTICHNs] YCKOPEHUS! CBOOOTHOTO MaACHUS

— 2 mr.; nabopaTopHas YCTaHOBKA Ui NPOBEICHHUS
AIIEKTpOJIN3a — 2 MWIT.; JabopaTopHasl yCTaHOBKA IS
OTIpeieNIeHUs] CONTPOTUBIIEHUI MPOBOAHUKOB — 2 MIT.;
7abopaTopHas ~ yCTaHOBKAa IS OINpPEIETICHUS
TeMIIepaTypbl HUTH HaKaja 3J1eKTPUYeCKOi JamIbl — 2
mT.; JabopaTropHas YCTAHOBKA MJIsI ONPEAEICHHS
ko3 Puurenta TepmoIJIC TepMonapsl.

Aya. 319, anpec: 420029, Pecriybnuka
Tarapcran, r. Kazanp, yin. Cubupckuii
TpaxT, aA.35

YueOHass ayautopusi  JUIS MPOBEICHUS 3aHATHIMA
JIEKIIMOHHOTO THMA:

Aymutopus  Ne 309, oOopynoBaHHasi y4eOHOU
MeOenpl0:  CTOJBI,  CTyNlbs  (CKameiku) s
oOyvaromuxcsi, TymOa It YTEHUS JICKIMA ISt
mpernojaBaTens,  BHACONPOEKTOp,  JIKpaH  JUid
MPOEKTOpa, J0cka. HOYTOyk Mapku Samsung NP-
R540.

Aya. 309, anpec: 420029, Pecriybnuka
Tarapcran, r. Kazans, yn. Cubupckuit
TpaxT, a1.35

Yuraneabelid 3an oubmuorekn Kasauckoit TABM misa
CaMOCTOSITENIbHOW paboThl CTYJEHTOB € Yy4eOHOMH
JUTEPATypOi U pabOTHI HA KOMITBIOTEpAX:

Hayunas Oubnunorexka — ¢GoHI HaydyHOW W ydeOHOMU
JUTEPaTyphl IO OCHOBAM Hay4YHBIX UCCIICIOBAHUIM.
YuTanbHbld  3a]1  OCHAIIEH &  IepCOHAIbHBIMU
kommotepamu  (Mouurop Philips 196 V - 3mr,,
MOHHTOp Samsung 943A — 4 wmr., MOHUTOpP
AserV193WV — 1 mr., morutop LG — 1 mr., 8
CHCTEMHBIX 0J10Ka) ¢ BbIX0/1I0M B IHTEpHET.

Yuranbubiid 320 (3 o1, 11.31.) (Mo
nacrnopty 0/H, miomanas 2730 kB.M.),
azapec: 420029, Pecmy6mnmka
Tarapcran, r. Kazaub, yn. Cubupckuii
TpaKT, A. 35
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Oducnass mebenb (CTONBI H  CTYJIbS Ha
MOCaI0YHBIX MECT).

120

3.2.1. JIuteparypa no gucuuniuHam «MareMaTuka

No Hcrounnk nndopmaruu KonmuecTBo 3K3eMIIISIpOB

1 OnumnuaaHas MOATOTOBKA u | Jlanb: ANEKTPOHHO-OMOTUOTEUHAS
MozaenupoBanue 1o wmarematuke / ILH. | cucrema. URL:
CoBeptkoB. — Cankr-IlerepOypr: Jlans, | https://e.lanbook. Com/book/261296 -
2022. — 400 c. — ISBN 978-5-507-44551- | Pexum JIOCTYyTIA: TUTS aBTOPH3.
6. MI0JIb30BATEICH

2. | ABuoga, JL.B. [IpakTukym u | Jlanb: AJIEKTPOHHO-OMOIMOTEYHAs
VH/UBUJYAJIbHBIE 3aJaHUsl 110 BEKTOPHOM | CHCTEMA. URL:
anrebpe W aHamuTHueckoi  reomerpuu | https://e.lanbook. com/book/214706 -
(tumoBeie pacuetsl) / JI.B. ABmioBa, B.A. | Pexxum JOCTYyIIA: JUTS aBTOPU3.
bonotiok. — CankTt-IlerepOypr: Jlanp, 2022. | nons3oBaTenen
— 280 c. — ISBN 978-5-507-44188-4.

3. | Hagama Beicmieii marematuku: yudeOHoe | Jlanb: ANEKTPOHHO-OMOITMOTEeYHAs
nocobue mns CIIO / B.C. lllunaueB. — 2-e | cucrema. URL:
u3n., crep. — Cankr-IlerepOypr: Jlaus, | https://e.lanbook. com/book/183785 -
2022. — 384 c. — ISBN 978-5-8114-9048- | Pexxum JIOCTYyTIA: TUTST aBTOPHU3.
6. M0JIb30BaTese

4. | Maremaruka: ydeOHoe mocobue miust CIIO / | Jlans: ANEKTPOHHO-0MOIMOTEUHAs
[''M. Byngeik. — Cankr-IlerepOypr: Jlans, | cucrema. — URL:
2022. — 156 c. — ISBN 978-5-8114-8283- | https://e.lanbook.com/book/187562. -
2. Pexum JOCTYyTIA: TUISt aBTOPU3.

I10JIB30BaTEIIEH

S. Marematuka: yue6Hoe nocodue anst CIIO / | Jlanb: 3J'IeKTp0HHO-6I/16HI/IOTe‘IHa}I
AM. Kerrmanos, E.K. Jleiinaprac, C.I'. | cucrema. URL:
MeicnuBen. — 2-e u3m., crep. — Cankr- | https://e.lanbook. com/book/195439 -
[TerepOypr: Jlanb, 2022. — 288 c¢. — ISBN | Pexxum JIOCTyTIA: TUISt aBTOPU3.
978-5-8114-9447-7. 10JIb30BaTeNe

6. | Meroauka obyuenus matemaruke. Yacts 1 / | Jlanb: ANEKTPOHHO-OMOIMOTEeUHAs
N.K. Cuporuna. — Cankr-IlerepOypr: | cucrema. URL:
Jlanb, 2022. — 344 ¢. — ISBN 978-5-8114- | https://e.lanbook. com/book/230357 -
9787-4. Pexum JIOCTyTIa: TS aBTOPU3.

I0JIb30BaTEIEN

7. Mertoauka o6yuenust marematuke. Yacts 2 / | Jlanb: 3J'IeKTp0HHO-6I/16HI/IOTe‘IHa}I
N.K. Cuporuna. — Cankr-IlerepOypr: | cucrema. URL:
Jlanp, 2022. — 280 c. — ISBN 978-5-8114- | https://e.lanbook. com/book/238838 -
9789-8. Pexum JOCTyTA: TSt aBTOPH3.

M10JIb30BaTENEH

8. | Craructuka: yuebnuk mnsa CIIO/ WU.C. | Jlanb: 3JIEKTPOHHO-OMOINOTEeYHAS
Jykpsnenko, T.K. HMBamkoBckas. — 2-e | cuctema. — URL:
u3n., crep. — Cankr-IlerepOypr: Jlans, | https://e.lanbook.com/book/195443. -
2022. — 200 c. — ISBN 978-5-8114-9448- | Pexxum JIOCTYyTIA: TUTSt aBTOPH3.
4, M0JIb30BATENEN

9. | IIpakTHKyM 1O MaTeMaTHYECKOH ctatucTuke | JlaHb: ANEKTPOHHO-OMOIMOTEeYHAs
¢ mpumepamu B Excel: yuebHoe mocobue nis | cucrema. URL:
CIIO / A.B. I'annuesa, A.B. I'annues. — 2-e | https://e.lanbook. com/book/200444 -
u3a., crep. — Cankr-llerepOypr: Jlanp, | Pexxum JI0CTyma: ISt aBTOPHU3.
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2022. — 112 c. — ISBN 978-5-8114-9550- | monw3oBaTeneit
4.

10. | duckperHast marematuka: ydeOHoe mocodue | Jlanb: 3JIEKTPOHHO-OMOINOTEYHAS
mir CIIO / U.A. Manbues. — CaHKT- | cucTeMa. — URL:
[MerepOypr: Jlanp, 2021. — 292 c. — ISBN | https://e.lanbook.com/book/153645. -
978-5-8114-6833-1. Pexum JIOCTYyTIA: TUTS aBTOPH3.

M0JIb30BaTENEH

11. | OcHoBbl  BeICHICH MareMaTuku. Yacth | JlaHb: AJIEKTPOHHO-OMOIMOTEYHAs
l:yue6nuk mis CIIO / A.A. TyranbaeB. — | cucrema. — URL:
Canxkr-IlerepOypr: Jlans, 2021. — 312 ¢. — | https://e.lanbook.com/book/159503. -
ISBN 978-5-8114-6374-9. Pexum JIOCTYyTIA: JUTSt aBTOPHU3.

110JIb30BaTEIEH

12. | IuckperHas MaTemaruka. | JIaHs: ANEKTPOHHO-OMOTUOTEUHAS
KonTtponupyromniue MaTepHuabl K | cucTema. — URL:
TecTHpoBaHuio: yuebnoe mocooue mis CIIO | https://e.lanbook.com/book/146662. -
/ W.B. babuueBa. — Cankrt-IlerepOypr: | Pexum JocTyma: s aBTOPHU3.
Jlanb, 2020. — 160 c. — ISBN 978-5-8114- | monb3oBareiei
5827-1.

13. | Maremaruka: yuebnuk / M.M. bammakos; | 20 k3. B Oubmmoreke DPI'BOY BO
peu. JL.I. ®unmumonosa. - M.: KHOPVYC, | Kazanckas [ ABM
2013. - 400 c. - (HagampHOe | cpemHee
npodeccuoHaibHOe oOpazoBanue). - ISBN
978-5-406-00473-9.

3.2.2. IIporpammHoOe obecniedeHre 1 HHTEPHET-PecypChl

1. OnekTpoHHbli Katanor oubaunorekn ®I'BOY BO Kazanckoit TABM —
Pesxxum noctyna: http://ksavm.senet.ru/

2. Oo6pazoBatenbbiii optan GI'BOY BO Kazanckas 'TABM — Pexum
noctyna: https://kazanveterinary.ru/moodle/
3. DOnekTpoHHO-OMOMMoTeyHass cuctemMa «Jlanb» - Pexum  goctyma:

https://e.lanbook.com/books

4.  DnextpoHHO-OuOMMoTeyHas cucrema «IbC FOpaiit» - Pexum noctyma:
https://urait.ru/

5. Cucrema «KoncynpranTtl Intocy» - Pexxum JOCTyTIA:
https://dsm.consultant.ru/cgi/online.cgi?reg=home&rnd=A1mMTQ

6. Hayunas snektponHas oubnuorexka eLIBRARY.RU - Pexum nocrymna:
https://www.elibrary.ru/

7. DnekTpoHHo-0ubanoTeyHas cucrema « IPR SMART) - Pexxum nocryna:
https://www.iprbookshop.ru/

8. Polpred.com O630p CMU - Pexwum noctyma: https://polpred.com/news

Q. HamnmonanpHast snextponHas Oubnmoreka HOb - Pexum noctyma:
https://rusneb.ru/

10. [Iporpammuoe oOecrieuenue «Anturuiaruat.BY3» - Pexum noctyma:
https://ksavm-senet.antiplagiat.ru/

11. [Tnatdpopma BKP-BY3 - pasmenienue, xpaHeHre MaTepUalioB U MOUCK

Ha 3aMMCTBOBaHMs - Pexxum nocryma: http://www.vkr-vuz.ru/
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4. KOHTPOJIb M OHLEHKA PE3YJIbTATOB OCBOEHMHA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

Kourpoas wu

OllcHKA

pE3yJIbTATOB

OCBOCHUA

001reo6pa3oBaTeIbHON

JUACIHUIUIAHBI PACKPBIBAIOTCA 4Y€pe3 NUCUUILUIMHAPHBIE PE3YIbTaThl, HAIPABICHHBIC
Ha (opMuUpoOBaHHE OOMMX KOMIETCHIIMM TIO paszieiaaM W TeMaM COJICP>KaHUS

y4eOHOro Marepuaia.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema THun oeHOYHBIX
KOMIIeTeHIIHS MeponpHusITHUsI
OK O0l. Bsibupars cnoco6st | P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue
peleHus samau | o/ct, 1.4. VYeTHBli onpoc
npohecCHOHATBLHOM P2, Temnr 2.1, 2.2, 2.3, 2.4, | MareMaTU4CCKHIl JUKTAHT

ACATCIIBHOCTH IIPUMCHUTCIIBHO K
pa3JINYHbIM KOHTCKCTaM

2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

4.10
P 5, Temsr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

NunuBunyanbHas
caMOCTOsTENIbHAs paboTa
[IpeacraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT

3ammTa TBOPUYECKUX pabOT
3amuTa
MPOEKTOB

UHAWBHUAYAJIbHBIX

KonrponsHas pabora

P 6, Temsr 6.1, 6.2, 6.3, | Broimonnenue 3amaHuii  Ha
6.4,6.5,6.6, 6.7 II-0/c, 6.8 | sk3ameHe
OK 02. Ucnonw3oBary | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
COBpPEMEHHbIE CpeJCTBa IOHCKa, | 0/C, 1.4. VYcTHBIN onpoc
aHajau3a u untepnperauuun | P 3, Temst 3.1, 3.2, 3.3, 3.4, | MareMaTuyecKkuii TUKTaHT
uH(popMaluuy, u |35 36 WnauBuayanbHas
uHopmanmonusie  TexHonoruu | P 6, Temnr 6.1, 6.2, 6.3, 6.4, | camocTrosiTenbHast paboTa
TUTSt BBITIOJTHEHUSI 3amaq | 6.5, 6.6, 6.7 I1-o/c, 6.8 [IpeacraBnenue pe3yabTaToOB
npodeccuoHanbHOM P 7, Temst 7.1, 7.2 Il-o/C, | mpakTUuyeckux padboT
JeATETbHOCTH 73,74 3amuTa TBOPUYECKHUX padoT
3ammTa WHIUBUIYaIbHBIX
MIPOEKTOB
KonTponbnas pabota
Beimonnenue 3agaHuil  Ha
JK3aMCHE
OK 03. [TnanupoBars u | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

peann30BbIBATh coOCTBEHHOE
npodeccHoHaNbHOE U TUYHOCTHOE
pa3BUTHE,

peIPUHIMATETBCKYIO

ACATCIIBHOCTD B

o/c, 1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6 I1-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

YcTHBII onpoc
MaremaTudeckuii JUKTAaHT
NunuBunyanbHas
camocTosTeNnbHas paboTa
IIpencraBnenue pe3yabTaToB
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npohecCHOHATBLHOM chepe, | P 4, Temnr 4.1, 4.2, 4.3, 4.4, | npakTH4eCKUX padoT
HCIIOJIB30BAaTh 3HAHUS no | 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, | 3amura TBOpYECKHX padoT
¢unancoBoii  rpamotHoctH B | 4.10 3amura WHJIUBUYaTbHbBIX
Pa3IUYHBIX )ku3HeHHbIXx | P 6, Temsr 6.1, 6.2, 6.3, | nmpoekToB
CUTYAITUAX 6.4,6.5, 6.6, 6.7 [1-0/c, 6.8 | KonrpoasHas pabora
P 7, Temnr 7.1, 7.2 II-o/c, | BrimonHeHue 3agaHuii Ha
7.3,7.4 JK3aMeHe
OK 04. OddextuBno | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

B3aUMO/ICIICTBOBATh M paboTaTh B
KOJIJICKTHBE U KOMaHJIE

o/c, 1.4.

P 2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 II-

YerHbll onpoc
MaremaTudecKuii JTUKTAaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToOB
MPaKTUYECKUX padoT

3ammuTa TBOPYECKUX pabOT
3amuTa VHJIMBU1yaJIbHBIX
MIPOEKTOB

o/c,5.4,5.5,5.6 KonTponbras padbora
BelmmonHenue  3ajaHuii Ha
JK3aMeHe
OK 05. OcymectBiars yctHyo u | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

MMCbMEHHYI0 KOMMYHHMKALMIO Ha
roCyJapCTBEHHOM
Poccuiickoit ®enepanuu ¢ yuerom

SA3BIKC

0COOEHHOCTEH COIMAIBHOTO WU

KYJIBTYPHOTO KOHTEKCTA

o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temsr 7.1, 7.2 II-o/c,
73,74

YcTHbIi onpoc
MaremaTu4ecKuil JUKTAHT
NunuBunyansHas
camocTosiTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT
3ammura
MIPOEKTOB
KonTponbnas pabota
Breimonnenue 3amaHuii  Ha

HUHAUBUAYAJIBbHBIX

OK3aMCHC

OK 06. IlposBasTh rpakaaHCcKo-

MaTPUOTHIECKYIO MTO3HIIMIO,
JEMOHCTPHPOBAThH O0CO3HAaHHOE
MTOBEJICHUE Ha OCHOBE
TPATUIIMOHHBIX

00IIIeYeIOBEUYEeCKUX IIEHHOCTEH, B
TOM qucIie c y4ETOM
rapMOHU3AINN

MEKHAIMOHATbHBIX "
MEXPEITUTHO3HBIX  OTHOIICHHIA,
PUMEHSTh CTaHIapPTHI

AHTUKOPPYINIIMOHHOT'O TOBECACHU A

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

TecTtupoBanue

VYerHbli onpoc
MaremaTudecKkuii JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3ammTa TBOPYECKUX pabOT
3amura
MPOEKTOB

WHAUBHUAYAJIbHBIX

KonTponbhas pabota

Brimmonnenne 3amaHuili Ha
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9K3aMCHC

OK 07. CopeiicTBOBaThH
COXPAHCHHIO OKpY’Karoten
Cpebl, pecypcocOepeKeHHIO,
MPUMEHSTh 3HaHUS 00 U3MEHCHUHU
KJINIMAaTa, TIPUHIIAITBI
OepekKITMBOTO IIPOU3BO/ICTBA,

abdeKkTuBHO  ACCTBOBAaTH B
YpEe3BBIYANHBIX CUTYAIHIX

P2, Temwr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 TI-
o/c,5.4,5.5,5.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8

TectupoBanue

VYerHbli onpoc
MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAs paboTa
[IpencraBnenue pe3yabTaToOB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
3amuTa WHIUBUTYTbHBIX
MIPOEKTOB

KonrponsHas pabora
Brimmonnenne 3amaHuii | Ha
9K3aMeHe
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1. ITACITOPT ®OHJIA ONEHOYHbLIX CPEJICTB

Hns  dopMupoBaHus, KOHTPOJS U  OLEHKH pE3YyJIbTaTOB  OCBOCHUS
o0mieoOpa3oBaTelbHOM  AUCUMILIMHBL  «Marematuka»  pa3paboTaHa CcHCTeMa
OIICHOYHBIX MeponpusaTuid, yuautbiBaromnias tpedboBanus ®I'OC COO (mpeameTHbIC
pesynbrarel) 1 DI'OC CIIO (obmue u nmpodeccrnoHambHbIe KOMIETEHITUN ).

[IpencraBneHHbI POH OLEHOYHBIX CPEJICTB COAEPKUT OLIEHOYHBIE MaTepUaIbI
JUIsL TPOBEJEHUS BXOJHOTO, TEKYIIEr0 M PpyOeKHOrO0 KOHTPOJIA, a TaKkKe
MIPOMEKYTOUHOM aTTeCTalli 00y4aroIINXCS.

BxoaHoW KOHTpOJIb MPOBOJUTCS B Hadayle ydeOHOro rozga. llenbro BXomgHOTO
KOHTPOJISL SIBJISICTCS BBISIBIICHUE AKTYaJIbHBIX 3HAHUM M yMEHHI OOydaromiuxcs 1o
MaTeMaTHKeE.

Texymuil KOHTPOJb OCYILECTBISETCS NpPErnojaaBaTesieM B TE€UEHHE Y4eOHOTo
rojia B LEJISAX CUCTEMATUYECKON MPOBEPKU U OLEHKHU MOJTYYEHHBIX O0YYarOIIUMHUCA
pE3yNbTaTOB B MPOLIECCE HU3YYEHUS MATEMaTHKW. /[l NpoBeAeHUs TEKYILEro
KOHTPOJIs1 pa3pab0TaHbl TEMAaTUYECKUE TECTHI.

PyOexxHbIll KOHTPOJIb MPEACTABISIET COOOK MPOBEPKY M OUEHKY pe3yJbTaTOB
oOydaronuxcst B (popMe BBINOJHEHUS UMH KOHTPOJIBHBIX PadOT, MPOBOJUMBIX IIO
OKOHYAHHIO U3YYEHHUsI pa3/iesioB Kypca.

BaxxHON 0OCOOEHHOCTBIO CHPOEKTUPOBAHHOM CHCTEMBbl OLICHUBAHMS SIBIISETCS
COIJIaCOBaH

OO0mue KOMIETEHIIUM:

OK 01. Beibupats criocoObl pemeHus 3aaad npopecCuoHaIbHON 1eATEIbHOCTH
IIPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEJICTBA IIOWCKA, aHAIW3a W
UHTEpIpeTauud nHOpMalny, U UWHGOPMALIMOHHBIE TEXHOJIOTUU JUISl BBIOJHEHUS
3a/1a4 MpoheCCUOHAIBHOU JIeSITeIbHOCTH

OK 03. IlnanupoBaTh M pEaTM30BBIBATH COOCTBEHHOE NPO(ECCHOHATIBLHOE U
JUYHOCTHOE Pa3BUTHUE, MPEAIPUHUMATENIBCKYIO JESITEIBHOCTh B PO(eccHoHaIbHOM
chepe, HUCMONB30BAaTh 3HAaHUA 1O (PUHAHCOBOM TIPAMOTHOCTH B Pa3JIMYHBIX
YKU3HEHHBIX CUTYyalUAX

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U Pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE

OK 05. OcymectBusiTh YCTHYKO M INHCBMEHHYK) KOMMYHHUKAIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit @enepanyii ¢ yd4eToM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. ITposiBIISITh TpaxAaHCKO-MATPUOTUYECKYIO MO3ULINIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBEJCHNE Ha OCHOBE TPAJUIIMOHHBIX O0IIEUYEIOBEUECKUX [IEHHOCTEH, B
TOM YHUCJIE C YYETOM TapMOHU3ALMH MEXHAUUMOHAIBHBIX W MEXKPEIUTHO3HBIX
OTHOUIEHUH, MPUMEHSTh CTAHIAPThl AHTUKOPPYIIIMOHHOTO OBEACHUS

OK 07. ConelicTBoBaTh COXPaHEHUIO OKpY’KaroIen cpensbl,
pecypcocOepeKeHn0, TPUMEHATh 3HAaHUS 00 W3MEHEHUM KIMMATa, MPUHLIUIIBI
OCpEeXKIIMBOTO  MPOU3BOACTBA, JA(PhEeKTUBHO AEHCTBOBaTH B  YpPE3BBIUYAMHBIX
CUTYaLHSIX.
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B pamkax mnporpamMmbl yuyeOHON AMCHMIUIUHBI (OPMHUPYIOTCS CIIETYIOIINE
JUYHOCTHBIE PE3YyJIbTAThI:

JIn4HOCTHBIE PE3YIBTATHI Kon nuuHOCTHBIX
peanu3anuy MporpaMMbl BOCIIUTAHUS pe3yabTaTOB
(Oeckpunmopbwi) peanu3anuu
IIPOrpamMMBel
BOCIIUTAHUS
Oco3Hatouuii ce0si rpak/IaHUHOM U 3alIUTHUKOM BEJIMKON CTpaHBbI JIP 1

3a0oTAmmiics O 3alUTe OKPYXKAIOIIEH cpenbl, COOCTBEHHON M UyKOi

. JIP 10
0€30I1aCHOCTH, B TOM 4ucIIe IMPPOBOMH

[IprHUMarONIMi OCHOBBI SKOJIOTUYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH JIP 16
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIILUICHUS, TMPUMEHSIONIUI
OTBIT JKOJIOTUYECKU OPUEHTHUPOBAHHOW pPEQIIEKCUBHO-OLICHOYHOU U
MPaKTUYECKOW  JEATEIbHOCTH B JKM3HEHHBIX  CHUTyallusix |
podecCHOHANBHOM eI TEeIbHOCTH

CaMOCTOATENBbHBII U OTBETCTBEHHBIM B IIPUHATUM PEIICHUH BO BCEX

N JIP 21
chepax cBoeH JIeATEILHOCTH
JleMOHCTpHPYIOMNiT HABBIKK CaMOOOYYEHHS JIP 26
CrocoOHbI TeHepupoBaTh HOBBIE WJCH MUl PEIICHUS 3ajad, BBIIABUraTh
aJbTepHATUBHBIC BapUAHThI HO3ULIMOHUPYIOIINH ceOs, KaK JIP 30

pe3yNbTaTUBHBIN U IPUBJIEKATEbHbIN YYACTHUK TPYJOBBIX OTHOLIEHUN
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Ta6nuna 1. - [TacmopT oIleHOYHBIX CPEACTB MO AUCHUILIUHE «MaTtemaTuka

THIBI OLEHOYHEIX

Ne Mopnyas / Paznes / Tema PesyabTaT 00yuenust N
MeponpusiTHi
OcHOBHOe coiep:KaHue
1 |Pasmen 1. IloBTOpEeHHe Kypca
MaTeMaTHKHU OCHOBHOM
LIKOJIbI
Tema 1.1 BeimonuaTe  apudmernyeckue  OeHCTBUA  HAL  IOJIOKUTENIBHBIMH U |YCTHBIN OIPOC
OTPUIATCIIEHBIMA YHCJIAMH, C OOBIKHOBCHHBIMH H JCCITHYHBIMH ApOOsiMu;|TCCTUPOBAHNC
Ilens n 3agaun MaTeMaTUKU IIPU Fj I ’ A P ; P
OCBOCHMH criermanpHocT, | ACHCTBHS CO CTENICHAMH, (opMyIIBI COKpAIIEHHOTO YMHOXCHHS.
Yucna v BBIYUCICHUS
Tema 1.2 Y1oTpebmsaTh pasHbie CIIOCOObI BBIYMCICHUs MPOLEHTOB. Pemars JIMHEHHBIX, |ycTHBIH OIpOC, IPOBEpKa
[IponieHTHEBIE BBIUMCJICHHUSL. |KBaIPaTHBIX, TPOOHO-TMHEWHBIX YPAaBHEHUN U HEPABEHCTB. JIOMalIHei paboThl,
VYpaBHEHMSI U HEPABEHCTBA TECTUPOBAHUE
Tema 1.3 Pemiate npodeccnoHanbHbIC 3a/1a4M HA TPOLICHTHBIE BHIYUCIICHUS. YCTHBIH OIPOC, MPOBEpKa
[IponieHTHBIE  BBIYMCIIEHUS B JIOMalIHe paboThl,
npo¢eCCHOHATBHBIX 3aauax TECTUPOBAHUE
Tema 1.4 Pemats 3aaun Ha BbIUMCIICHUS U IPe0Opa30BaHusl; ypaBHEHUS U HEPABEHCTBA. |YCTHBIN OMpOC, POBEpKa
Pemenne  3amad.  BxonaHoii|M306pakaTh reoMeTpudyeckne (GUIYpsl Ha uUepTeXke M IPOM3BOIHTH|AOMALIHEH PaboThl,
KOHTPOJIb IPOCTENIINE TIOCTPOEHHUS Ha IIOCKOCTH. TECTHPOBAHNC,
KOHTpOJIbHAs paboTa
2 |Pa3men 2 Ipsimbie H

IJIOCKOCTH B TPOCTPAHCTBE.

Koopaunatel M BeKTOpbI B
NPOCTPAHCTBE
Tema 2.1. OcHoBHbie TOHATHS|Pacro3HaBaTh Ha dYepTeXax W MOJACNISIX MPOCTPAHCTBEHHBIE (POPMBIL;|yCTHBIA OMPOC, TPOBEPKa

JoMaIlHei paboTbl
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Monyas / Paznen / Tema

PesyabraT 00yuenus

THIBI OLEHOYHEIX
MepOonpUATHH

crepeoMeTpun. Pacmonoxxenue

MPSIMBIX U IJIOCKOCTEHN

COOTHOCHTDb TPCXMCPHBIC O0OBEKTHI C UX OIIMCaHUSAMU, I/I306pa)KeHI/I$IMI/I.

2.2.
IPSMBIX, IPSIMOUW U IUIOCKOCTH,

Tema [TapamiensHOCTB
IJIOCKOCTEMN

Tewma 2.3. IlepnieHIUKYIAPHOCTH
MPSIMBIX, MPSIMOUA M TUIOCKOCTH,
IJIOCKOCTEMN

Tema 2.4. llepnengukynsp u
HakIOHHasA. Teopema o0 Tpex

MEPIEHIUKYIIPAX

OnuceIBaTh B3aUMHOC PacCIIOJIOKCHUC MTPAMBIX U ILIOCKOCTEH B IMPpOCTPAHCTBE,

APIryYMCHTUPOBATh CBOU CYXKICHHUA 00 sTOM PpacCIioJIOKCHHHU.

YCTHBIH OIIPOC, TPOBEPKA
JoMalliHei paboTbl

2.5.
BEKTOPBI B IPOCTPAHCTBE

Tema Koopmunarsr u
Tema 2.6. Ilpamble u mIockocTn
B ITPAKTUYECKHX 3aJa4ax
Tema 2.7 Pemenne

IIpsimbIe u

3aaad.
IIJIOCKOCTH,
KOOPAWHATBI u BCKTOPBbI B

MIPOCTPAHCTBE

BrmmomaaTe orncpanuu Had BCKTOpaMW W I10JIb30BATLHCA CBOMCTBAMH 3THUX

onepauui.

YCTHBIH OITPOC, MPOBEPKA
JoMaitHei paboTsl,
TECTUPOBAHUE,
KOHTpOJIbHAsA paboTa

Paznea 3. OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue

byHkunn

Tema 3.1
Tpuronomerpuyeckue (GyHKIUN
MIPOU3BOJILHOTO yTJIa, YMCIIa

[TpoBOIUTH TOXAECTBEHHbIE MPeoOpa3oBaHUS BbIpAXKEHUH,
TPUTOHOMETpHUUECKHE QYHKIUH.
Crpoutsb rpauku TPUTOHOMETPUUECKUX (DYHKITHIA.

COJIepIKALITIX

YCTHBIN OIpOC, NMPOBEpPKaA
JIOMaIIHEeN paboThl,
KOHTPOJIbHAS pabora,
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Monyas / Paznen / Tema

PesyabraT 00yuenus

THIBI OLEHOYHEIX
MepOonpUATHH

Tema 3.2 OcHoBHbIE
TPUTOHOMETPHUUYECKHE
TOXJIECTBA

Tema 3.3

Tpuronomerpuyeckue QyHKINH,
WX CBOWCTBA U rpaduku

Tema 3.4 O6parnblie
TPUTOHOMETPHUYECKUE (PYHKITHH
Tema 3.5 TpuroHomerpuueckue
YpaBHEHHsI 1 HEPAaBEHCTBA

Tema 3.6 Pemenue 3agau.
OcHoBbI TPUTOHOMETPHH.
Tpuronomerpuueckue GyHKIUN

Pemwlare  mpocreiiline  ypaBHEHMST M HEPAaBEHCTBA,  COAEpIKallUe
TPUTOHOMETPUUYECKHE (DYHKIHH.

TECTUPOBAHUE

Paznen 4. IlpomsBognas u
nepsoo0pa3Hasi pyHKumMu

Tema 4.1 ITonsTue
npousBogHOW.  Dopmynsl U
npaBuia qudepeHMpoBaHus
Tema 4.2 [TonsTue 0
HENPEPBIBHOCTU (GYHKIMH.
Meron uHTEpBAIOB

Tema 4.3

I'eomeTrpuueckuit u pusnueckuit
CMBICJI IPOU3BOIHOMN

Tema 4.4 MOHOTOHHOCTB
¢ynkuuu. Touku skcTpemMyma
Tema 4.5 HccnenosBanue

HaxonuTh npon3BOAHbIE FIEMEHTAPHBIX (DYHKIIUHA.

Hcronp30BaTh MPOU3BOAHYIO JIJISl U3YUEHHsI CBOWCTB (DYHKIMHA W TTOCTPOSHUS
rpaduKoB.

[TpuMeHSTHh TPOU3BOAHYIO JUIS TPOBEACHUS TIPUOIMKEHHBIX BEIYMCIICHUH .
Pemate 3asaun NpHUKIQAHOTO XapakTepa Ha HaXO0XKJEHHE HauOOJBIIEro M
HAMMEHBIIIETO 3HAYCHUSI.

YCTHBIN OIpOC, NMPOBEpPKaA

JOMaITHEN paboThI,
nabopatopHass  paboTa,
TECTUPOBAHUE
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THIBI OLEHOYHEIX

Ne Mopnyas / Pa3nes / Tema PesyabraT 00yuenus .
MeponpusATHI
byHKIUH u IIOCTPOEHUE
rpaduKoB
Tema 4.6 Haubonbmee wu
HalMEHblIee 3HAa4YeHUs
byHKIIUN
Tema 4.7 Haxoxaenne
ONTUMAJIBHOIO  pe3ynbTara ¢
IIOMOILbIO  IPOM3BOJHOW B
MPaKTUYECKUX 3a7jauax
Tema 4.8  IlepBooOpa3snast|Haxoaute nepBooOpa3Hble 3IEMEHTAPHBIX (QYHKIIHUH. YCTHBIH OMpoc, MpoBepKa
dynximn. TpaBuna HaxoxaeHus |BBIYUCIATS B NPOCTEHIIMX CilydasX IUIOWIAAM U 0OBEMBI C UCIOIB30BAHUEM |JOMAIIHEH paboTHl,
MepBOOGPA3HEIX OIIpeIeIEHHOT0 UHTErpaa. KOHTPOJIbHAS pabora,
Tema 49 Iomas nabopatopHas ~ paloTa,
oo TECTUPOBAHUE

KPUBOJMHEWHON Tparneuuy.
®opmyna Hetotona — Jleitbnuna
Tema 4.10 Pemenue 3anau.
[IpousBonHas U mepBoOOpa3zHas
byHKIIHIH.

5 [Pa3pea 5.
MHororpaHHuKH 4 TeJa
BpallleHust
Tema 5.1 [Tpusma, [M1300paxaTb OCHOBHbIE MHOTOTPAHHUKHU M KPYTJIbIE Tela. YCTHBIA OMpocC, MpOBEpKa
napajuleNenures, Ky0, | BBITIOJIHSATH 9epTeKH MO YCIOBUSIM 3a/1ad. JIOMaIIHen paboTHI,
NHPAMH/IA ¥ X CETEHHs Haxoaute momaau 1 06beMbl TOBEPXHOCTEH Tel. KOHTPOJIbHAS pabora,
Tema 5.2 [IpaBunbpHBIE nabopatopuas  pabota,

TECTUPOBAHUE

MHOFOFpaHHI/IKH B JKU3HHU
Tema 5.3
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THIBI OLEHOYHEIX

Ne Mopnyas / Pa3nes / Tema PesyabraT 00yuenus .
MeponpusTHi
HwmHap, KOHyC, Mmap M HX
CEUYCHUS
Tema 5.4 OObeMbl M IUIOIIAAA
ITOBEPXHOCTEN TN
Tema 5.5 [loHATHH O CUMMETPUU
Tema 5.6 Pemenue 3agau.
MHororpanHuku u Tela
BpalieHus
6 |[Pa3gen 6. CTeneHH M KOpHH.

Crenennasi, nokasarejJbHasi U
Jorapupmuyeckas QyHKIUH

Tema 6.1 Cremennas QyHKIms,
ee cBoiictBa. IIpeoOpa3oBanHue
BBID@KECHUI C KOpHSAMM N-OU
CTETIEHU

Tema 6.2 CBoiicTBa CTENEHU C
panoHaIbHBIM "
JEMCTBUTEIBHBIM IT0Ka3aTEIsIMU
Tema 6.3 Pemenue
MppalMOHATIbHBIX YpaBHEHUI
Tema 6.4 [TokaszaTenbHas
¢byHKIHS, ee CBOMCTBA.
IlokazarenpHble ypaBHEHUS W
HEpaBEHCTBA

Tema 6.5 Jlorapupm uyucna.
CoiicTBa norapudmon

[IpoBOAMTH TOKIECTBEHHbIE IpPeoOpa3oBaHUsl BBIPAKEHUH, COJEPIKALIUX
CTETIeHHbIE, T0Ka3aTeNIbHbIE, JorapupMUIecKue GyHKINH.

Ctpouts rpaduku cTeneHHON, TOKa3aTeIbHOM, Jorapu(PMUUEcKOr (QyHKITH.
Pemars mpocreiiine ypaBHEHMS M HEPAaBEHCTBA, COAEpXKALME CTEIEHHBIE,
NoKa3aTelbHble, IorapupmMuueckue QyHKINN.

YCTHBIM OIIPOC, IPOBEpPKaA

JIOMaIlIHen paboTHI,
KOHTPOJIbHAS pabora,
nabopatopHass  paborTa,
TECTUPOBAHUE
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Monyas / Paznen / Tema

PesyabraT 00yuenus

THIBI OLEHOYHEIX
MepOonpUATHH

Tema 6.6 Jlorapudmuueckas
byHKIHA, ee CBOICTBA.
Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA

Tema 6.7 Jlorapupmbel B
MPUPOJIC U TEXHUKE

Tema 6.8 Pemenue 3amau.
CreneHHasi, IIOKasaTejbHas U
norapupmMudecKkas GyHKIUU

Paznen 7. DieMeHTBHI Teopuu
BEpPOSATHOCTEH U
MATeMaTH4YeCKOil CTATUCTUKH

Tema 7.1 CoObiTHE, BEPOSTHOCTH
COOBITHSL. Crnoxenune u
YMHOXEHHE BEPOSITHOCTEN

Tema 7.2 BepodrHocts B
npo¢eCCHOHATBHBIX 3aauax
Tema 7.3 JuckperHas
ClIy4yailHasi BEIWYMHA, 3aKOH €€
pacnpezeneHus

Tema 7.4 3ana4n
MaTeMaTHYeCKON CTaTUCTUKU.
Tema 7.5 OneMeHTHl Teopuu
BEPOATHOCTEMN 51
MaTEMaTHYECKON CTaTUCTUKH

Pemats mpocreiinre KOMOMHATOPHBIE 3aJlaud METOJOM Iiepedopa, a TakkKe C
UCIOJIb30BAaHUEM U3BECTHBIX (POPMYIT

BoluncnaTe B mpocTEWIIMX clay4yasX BEPOSTHOCTH COOBITMM Ha OCHOBE
[IOZICYETa YUCIIA UCXOMAO0B.

YCTHBIM OIIPOC, IPOBEpPKa

JIOMaIlIHen paboTHI,
KOHTPOJIbHAS pabora,
nabopatopHass  paboTa,
TECTUPOBAaHUE
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2. KOHTPOJIBHO-OINEHOYHBIE CPEACTBA JJiA TEKYLIEI'O
KOHTPOJISI 3SHAHUM, YMEHUM OBYYAIOIIUXCSI

2.1. OneHoYHbIE CPEACTBA TEKYLIEro KOHTPOJIS 10 JUCHHMIIUHE

DoH/ OLICHOYHBIX CPEICTB /I BXOAHOI0 KOHTPOJIS

BxoaHO# KOHTPOJIb COCTOUT U3 3aJlaHUM, B3STHIX U3 OTKphITOro 6anka OI'D u
BIIP nmo maremaruke. Ha BbImoJIHEHWME 3aJaHUN BXOJHOTO KOHTPOJIA aaercd |
aKaJieMU4YeCKUi yac (45 MUHYT).

BXoHO0# KOHTPOJIb COCTOUT UX 2-X YacTel: 00s3aTeIbHON U JOTIOJHUTEIIHHOM.

OOs3aTenbHass 4YacTh COJACPXKUT 3aJaHUS MHUHHUMAJIBHOTO 00s3aTEIbHOTO
YPOBHSI, JOTIOJIHUTENIbHAS 4acTh — 00Jiee CI0KHbBIC 3a1aHusl.

[Ipy BBIMOJHEHUM 3aJaHUN TpeOyeTcs MPEICTaBUTh XOJ pelIeHUs W yKa3aTh
MOJTy4YeHHBIH OTBeT. [IpaBUIBLHO BBIMOJHEHHOE 3a/JlaHUE M3 00s3aTEIbHON YacTH
OIICHUBACTCS B OAWH Oalll; MPaBWIHHOE BBINOJHEHUE 3alaHU JOMOJHUTEIHHOU
YacTHU OllEHUBaeTCs 3 Oayuiamu win 1-2 O6ajijiaMu 3a YaCTUYHOE PEILICHHUE.

banibl, MoTy4eHHbIE 32 BCE BBITIOJHEHHBIE 3a/1aHUSI, CYMMHUPYIOTCS.

Illkana nepesoda 6ann06 6 ommemkKu no NAMUOAIILHOU cUCmeEMeE

Ommemka Yucno 6annos,
Heo0xo0umoe 011 NOJIYYeHUss OMMEMKU
«3» (y008.) 7-9
«4» (xopowio) 10-12
«3» (omauuno) 13-15

3aoanusn 6x00H020 KOHMPOJiA

Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaeuibHbll OMeEem U3 Yemovlpex
nPeOIOHCEHHBIX:
1. (1 6amn) Packpoiite popMyIly COKPAIEHHOTO YMHOKEHUS a2-b?;
A) a2-2ab+b? B) (a-b)(a+b); B) a?+2ab-b? I') (a-b)(a-b)
2. (1 6ann) [1nomanp TpeyroJibHUKA BBIUUCIAETCS IO OpMyJIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6amn) Kakoe U3 CIeAyIOMIX YHCEN 3aKII0YeHO Meskay ducaamu 17 u 8

A)0,4;5)0,5;B)0,6; 1 0,7
4. (1 6amn) Hansl rpaduxu pynkuuit. Kakas ¢popmyna cOOTBETCTBYET rpaduky
3):

1) 2) 3)
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=y

! 6 _ 2 y= ?
A 20 L py=x —8xtllp X; T) y=x+5.

Ilpu evinonnenuu 3adanuii 5-8 3anuwmume X00 pewieHus U HNOJAYYEHHbLU
omeem.

I 11

5. (2 6amna) Beruncimre: 2 5

6. (2 6amna) Pemmre ypaBHenume X>-7X+10=0. Ecnu ypaBHeHue mmeeT Gonee
OJIHOTO KOPHSI, B OTBET 3aNMIINATE MEHBIINN U3 KOPHEM.

7. (2 6amna) Jns pemonTa Tpedyercs 57 pynoHOB o0oeB. Kakoe HanmeHblee
KOJIMYECTBO MauyeKk 0OOMHOTO KJies HYXKHO JJIsl TAKOTO PEMOHTa, €ciu | mauka Kies
paccuuTaHa Ha 5 pyJIOHOB?

8. (2 6amna) Bricora BH mapannenorpamma ABCD nenut ero ctopony AD Ha
orpe3ku AH=2 u HD =32. /Iluaronans napauienorpamma BD pasna 40. Haiinure
IJIOIIA/Ib MapaJiiesorpaMma.

JlonoJJHUTEIbHASI YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE peuleHUA U
HOJIYYEeHHbLIL ON6ent.

9. (3 6anna) Pri00sI0B IPOILIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE
BBEpPX [0 TCUCHHUIO PEKH, 3aTe€M OpOCHUJ SKOpb, 2 dYaca JIOBUJ PhIOYy W BEpHYJCS
oOpaTHO Yepe3 5 4acoB OT Hayaia myTemecTBus. Ha kakoe pacCTOSIHHE OT MPUCTaHU
OH OTIUTBLI, €CIIH CKOPOCTh TEUEHHUs PEKH paBHA 2 KM/4, a COOCTBEHHas CKOPOCTH
JIoAKU 6 KM/4?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHHusA
Ot1Ber b b B A 2,7 2 12 816 8
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@oH/1 OLIEHOYHBIX CPEICTB AJs TEKyLIero KOHTPOJIst

Tekymuii KOHTPOJIb THPOBOTATCA BO BpEMS AYAUTOPHBIX 3aHATHM 11O
MaTeMaTUKe B COOTBETCTBHM C YYEOHBIM IUIaHOM U pabodeit mporpammbl OJ]
«Marematnka» o BCEM paszesiaM nporpammsbl. TeKylnui KOHTPOIb COCTOUT U3 JBYX
qyacTel: TeopeTHueckor u mpakTuuecko. [Ipu sTom obOydaromuecs MOTy4yaroT JIBE
OTMETKH.

Teopernyeckas 4acTh MNPOXOJUT B (OpME YCTHBIX OTBETOB: OOyYaromuecs
BBITSTUBAIOT TISITh KapTOYEK C BOMPOCAMM, JAIOT TMOJHBIA OTBET (CO CIHMCKOM
BOIIPOCOB 00YyYaIOLIMECs 3HAKOMSITCSI B HaYaJle U3y4YeHUs pa3fiena).

IlIkana nepeeoda 641106 6 OMMEMKU NO NAMUOAINTLHOU CUCHIEME

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue
80NpPOCH
«3» (¥008.) 3
«4» (xopowo) 4
«5» (omauuno) 5

3amaHusl MPaKTUYECKOM YacTH (KOHTPOJIbHBIE paOOThl) YACTUYHO B3SITHI W3
otkpbiToro 6anka EI'D u BIIP mo marematuke.

Ha BpImogHEHWE KOHTPOJBHOM paboThl MO MaTemaTuke jgaercs |
akajieMu4eckuit yac (45 MUHYT).

KoHnTtponbHas pabora coctouT ux 2-x yacteil. B mepBoi yactu mpeasaraercs
BBINIOJIHUTH 4 3ajjaHusl — BBIOpATh MPABUJIBHBIN OTBET W3 YETHIPEX MPENJIOKECHHbIX.
Bo BTOpO#1 yacTu npeanaraercsa BbIIOJHUTE 6 3alaHuil — 0(OPMUTH XOJI PELIECHUS U
3aIUCaTh MMOJTYYECHHBIA OTBET.

3a mpaBWJIBHOE BBIMOJIHEHUE JIIOOOr0 3a/laHus MEpBOM 4YacTu OOydaroluics
noysiyqaer ojauH Oamwia. [IpaBuiabHOE BBIMOJHEHUWE 3aJaHUM  BTOPOM YacTH
orieHuBaeTcs 2 OamnaMu uin 1 6aJiyIoM 3a YaCTHYHOE pPEIIeHue.

basisl, noJly4eHHBbIE 3 BCE BBINOJIHEHHBIE 3a/1aHNS], CYMMHPYIOTCSI.

IlIkana nepeeoda 641106 6 OMMEemMKU NO NAMUOATNTLHOU CUCHIEME

Ommemka Yucno 6annoe,
Heo0xo0umoe 011 NOJIy4eHus OmMemKu
«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauurno) 14-16
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3.1 Ilpamsie u naockocmu, KOOPOUHAMBL U 6EKMOPbL 8 RPOCHIPAHCI GE

W

4.

Teopernyeckue BONPOCHI:
Cdopmynupyiite Teopemy [ludaropa.
[lepeuncnure OCHOBHBIC (DUTYPHI B TPOCTPAHCTBE.
[lepeuncnute criocoObl 3aaHuUs MIIOCKOCTH.
[Iponomxute Teopemy: «Eciam onHa U3 ABYX MapauiebHBIX MPSMBIX

MNCPICHANKYJIAPHA IINIOCKOCTH, TO...».

5.

HpOI[OJI)KI/ITe TCOPCMY: «Ecan ABC  IMAapaJUICIbHBIC  IINIOCKOCTH

IMEPCCCKA0OTCA TpGTBCI?I, TO...».

6. Cdhopmynupyiite onpeeneHne AByrpaHHOTO yIia.

7. Packpoiite MoHITHE «YTOJ MEXIY MPSIMBIMUY.

8. [lepeuncnure B3aMMHOE PacIoIOKEHUE ABYX MPSMBIX B IPOCTPAHCTBE

Q. Kakwue npsimpie Ha3bIBalOTCA MapaIeIbHBIMH B IPOCTPAHCTBE?

10. Kakwue npsiMmbie Ha3bIBaIOTCS CKPEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?

11. Kakwue npsiMmbie Ha3bIBAIOTCA MEPICHIUKYISIPHBIME B IPOCTPAHCTBE?

12. [lepeuncnure B3aMMHOE PACHOJIOKEHHE TPSIMOM M IUIOCKOCTH B
MIPOCTPAHCTBE.

13. PackpoiiTe noHATHE «YTOa MEXAY NMPAMOU U INIOCKOCTBIOY.

14, PackpoiiTe noHsATHE «IAPAUIEIBHOCTD NPSAMOUN U TNIOCKOCTH.

15. Packpoiite noHsTHE «IIEPIEHAUKYIIPHOCT NPSIMOM U MJIOCKOCTI.

16. [lepeuncnure B3aMMHOE PacIoyiOKEHUE ABYX INIOCKOCTEN B
IPOCTPAHCTBE.

17. Packpoiite MoHITHE «YTOJ MEXKIY MIIOCKOCTIMMI.

18. PackpoiiTe NoHsATHE «IapaIeIbBHOCTh MIIOCKOCTEMN.

19. PackpoiiTe noHsATHE «IEPIEHIUKYISPHOCTD MIIOCKOCTEI.

20. Kak HaliTu paccTosiHue OT TOYKU J10 MPSIMOM?

21, Kak HaiiTu paccTostHuE MEXKIY NPSIMbIMU ?

22, Kak HaliTu paccTosiHue MeXAy MIOCKOCTSIMU?

23. [Tponomxute onpeaenenue: «llepneHIuKysp — 3TO...».

24, [Iponomxute onpexnenenue: «HakioHHas — 3710...».

25. [Iponomxute onpenenenue: «lIpoekuns HAKITOHHON — 3TO.. . ».

26.  Ilepeuncnute cBOMCTBA MapaieIbHOTO MPOCKTUPOBAHHSL.

217, N3 yero cocToUT NpsIMOYroJibHas CUCTEMA KOOPIUHAT B IPOCTPAHCTBE?

28. Ecnu Touka J1eXUT B INIOCKOCTH Xy, Kakasi KOOpJuHaTa y Hee HyJieBast?

29. [IpuBenuTe npumMep KOOPIAUHAT TOUKH A, KOTOpPAsl JISKUT HA OCH Z.

30. PackpoiiTe moHsTHE «BEKTOPY.

31. Kakune BEeKTOpbI Ha3bIBAKOTCS KOJUIMHEAPHBIMU?

32. Kakue BEeKTOpbI Ha3bIBAKOTCA MEPICHANKYISIPHBIMU?

KonrpoabHas padora
IlepBast yacTh

Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasunbHvlil OMeem U3 Yemvlpex
nPeOI0HCEHHBIX.

1.

(1 6amn) PacmudpyiiTe KpaTKyro 3amuch: a€ g.
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A) ToYKa a MPUHAJIEKUT TUIOCKOCTHU #; b) Touka a mpuHayiexuT npsmoi g; B)
npsiMasi & IPUHAIEKUT IIIOCKOCTH £; ) mpsimast @ mepecekaeT IIOCKOCTs 3.

2. (1 6amn) IIpsameie AB u CJI ckpemmBaroTcs. Kakoe pacroioxeHue uMeroT
npsimble AC u BJ[?

A) mapamnensHeie; b) nmepnenmukynsapueie; B)  ckpemmBarotcs; 1)
MepeceKaroTcs.

3. (1 6amr) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) koummHEapHBIE?

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

4. (1 6amn) Hanwel Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro
oTpeska siBisiercst Touka M(0,3,4)?

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

Bropas yacrtp

Ilpu evinoanenuu 3adanuit 5-10 3anumiume x00 peuieHus U NOJAYUEHHDLI
omeem.

5. (2 6amna) Yepe3 kouipsl otpeska AB u ero cepenuny M mpoBeneHBI
napajuielibHbIe MPsMbIE, NIEPECEKAIONINe HEKOTOPYIO IJIIOCKOCTh B TOYKax Aj, Bi u
M;. Haitnure nnuny otpe3ka MMj, ecnu oTpe3ok AB He mepecekaeT IIOCKOCTh U
ecimm AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) Ilpsmeie AC, AB u AJl nomapHo nepneHaukyispHbl. Haiinure
otpe3ok CJI, ecmu AB=5 cm, BC=13 cm, AI=9 cwm.

7. (2 6amna) (2 6anna) lansr BekTopsl a(-6,0,8) , B(-3,2,-6). HaliquTe ckanmspHoe
MPOU3BEICHUE BEKTOPOB.

8. (2 6anmna) Haueptutrs ky0 ABCIIA1B1C1/11. IToctpouts Touky KeAB, Touky

MeJlJ1:C, otpezok PEEA1B1C;.
9. (2 Oamma) Ilpm kakux 3HAYEHUSX # BEKTOpHl a (4,n,2), B(1,2,n)
NEPIECHINKYJIAPHBI?

10. (2 6amna) Odopmute muct 6ymaru A4 BepTUKAIbHBIMUA, TOPU3OHTAILHBIMH,
HAKJIOHHBIMH JIMHUSIMH, UCIIONB3YS Pa3HbIC [IBETOBBIC OTTCHKH.

TAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 I 8 9 10

3aJaHUA
OTtBer B B A B 7,1 15 -30 - -1 -
3.2 Ocnoswvt mpuzonomempuu. Tpuzonomempuueckue gpynkuyuu
TeopeTnueckue BONPOCHI:
1. Uemy paBeH yroia B OJMH pajnaH?
2. B KakuxX YeTBEPTAX TPUTOHOMETPHUYECKOTO Kpyra (QyHKIusS y=Sinx
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IMPUHUMACT IIOJIOKUTCIIbHBIC 3HAYCHMSA?

3.

B kakux 4eTBepTIX TPUTOHOMETPUUECKOTO Kpyra GyHKIUS y= COSX

IMPUHUMACT OTPULATCIILHBIC 3HAYCHUSA?

4.

H©OoO~N o O

14,
15.
16.

[Tponomwkure onpenenenue: «CHHYC OCTPOro yriia — 3TO...».
[Iponomkure onpenenenue: «KocuHyc ocTporo yria — 31o...».

[Iponomxkute onpenenenue: « TaHTeHC OCTPOTO yriia — 3TO...)».

ChopmynmupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
Yemy paBHO nipousBeneHue tgx*ctgx?

Yemy pasen Sin(2X)? ChopMyupyiTe IpaBHIO BEIYUCICHUS.
Yemy paBeH €0S(2x)? ChopMyaupyiTe IpaBUiIO BEIYUCICHHUS.

[lepeunciure TPUrOHOMETPUYECKHE (PYHKIUH, YKAKUTE UX TIEPUOIBI.

Yemy paBeH neproa GyHKIHH Y=C0OS(4X)?

eMy paBeH rnepuoj pyHKiuu y=c0S(Xx/4)?

Omnpenenure ob6nacth 3HaueHUs GyHKIUN Y=3C0S(5X)?

[Mepeuncaute criocoObl PEHICHHUS TPUTOHOMETPUUYCCKUX YPAaBHCHHUH.
PackpoiiTe aaropuT™M pelieHus OJHOPOIHBIX TPUTOHOMETPHYCCKUX

YpaBHEHHI NIEPBOTO MOPSAAKA.

17.

PaCKpOﬁTG AJIropuT™ pPCIICHUA OJHOPOAHLBIX TPHUTOHOMCTPHYCCKHUX

YPaBHEHHUU BTOPOTO MOPSIKA.

KoHTpoJanHas padora
IlepBas yacTh

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHBIL OMEem U3 Yemblpex
nPeo10HCEHHBIX.

1. (1 6amn) B AABC COSCZ%. Kaxkas u3 cropoH siBnsercs runorenyszoit AABC?

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

2. (1 6amr) YoM kakoil ueTBepTH siBnsgercs yroia a=410°?

A)L;B) II; B) II; T) V.

3. (1 6amn) Kakue u3 QyHKIM SBASIOTCS YETHBIMU?

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

4. (1 6amn) [lepuon pyukiuu y=sinx?

A)n/2; b)2rn; B)4n; ') n.

BTopast yacthb

Ilpu evinoanenuu 3adanuit 5-10 3anumume x00 peuwieHus u NOJAYUEHHDL

omeem.

5. (2 6amna) Berauciure: sin = + COS .

6. (2 6anna) Haiinure 3nauenue BoipaskeHus 4arcCos= - 4arcsin(—2)

7. (2 6anna) Halimure 3HaYeHNE BRIPAKEHHUS Ttg13° - tg77°.
8. (2 6ama) PemmTe ypaBHeHHe COS X = -. 3aNMINNTE HANMEHBIIHIT
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MOJIOKHUTEIbHBIN KOPEHb YPaBHEHHUS.
9. Pemmre ypasaenue Sin® x - 4 sin x + 3 =0.
10. [Moctpoiite rpaduk TpuroHomMeTprueckoi GyHKIwH Y=2 SinX

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
Ot1Ber b A B b 1 21 7 /3 w/2+2nn,

ne Z

3.3 Ilpou3eoonasn u nepsoodpaznasn ynkuuu

Teopernyeckne BONPOCHI:
[Iponomxure onpenenenue: «lIponsBognas — 3t1o...».
Packpoiite reoMeTpuyecKrii CMBICT TPOU3BOIHOM.
PackpoiiTe hpu3uIECKHil CMBICI MPOXU3BOHOM.
[lepeuncnure npaBuiia BBIYUCICHHUS TPOU3BOIHBIX.
Uemy paBHa Mpou3BOAHAS CTEIEHHOW (PYHKITUU?
Uemy paBHaA IPOU3BOAHAS IPOU3BEIACHUSA?
UeMy paBHa MPOU3BOIHAS YACTHOTO?
Uemy paBHaA MPOU3BOHAS CIOXKHON PYHKITUN?
Cdopmynupyiite npu3HaK Bo3pacTaHusl (QyHKIIHH.
Cdopmynupyiite npu3Hak yObIBaHUS (PYHKIUU.
CdopmynupyiiTe npu3HaK TOUKHM MaKCUMyMa (DYHKIIUH.
CdopmynupyiiTe npu3HaK TOUKM MUHUMYMa QYHKIUU.
13. CocraBbTe aNropuT™M pEHICHUS 337a4 Ha HAXOXKICHHS HAWOOJBIIETO U
HAaMMEHBILIET0 3HAaUeHHs (PYHKIIMU HA OTpe3Ke?
14. CocraBbTe AJITOPUTM HUCCIIEIOBAHUS U MOCTPOEHUS rpadrka GYyHKIHUH C
TTOMOIIIBIO POU3BOJHOM.
15. IIpomomkute onpenencuue: «Pynkuus F(X) Ha3pIBaeTCs ...».
16. PackpoiiTe reOMETpUYECKUN CMBICI ONPEICTICHHOTO HHTETpaa.
17. Tlponmomxure onpenencHue: «KpuBoiMHEHHas Tpanenus — 3TO...».
18. Cdopmymupyiite popmyny HeroTona-JIeiioHua.
19. B uyem 3akirouaetcs oOmuid B BCEX EPBOOOPA3HBIX?
20. Ilepeumncnure npaBuiia BEIYUCICHUS UHTETPATIOB.

ROoo~NoORrwWNE

=
N = O

KoHTpoJsbHas padora
IlepBas yacTb
Ilpu pewenuu 3a0anuit 1-4 3anuwiume nPAGUIBLHBLIIL OMEeM U3 Yemblpex
nPeOI0HCEHHBIX.
1. (1 6amn) Yemy paBHa npousBoHas GpyHKIUH y=2x>?
A) y'=5x;B) y'=6x; B)y'=6;T) y=6x2
2. (1 6amn) [To xakoii U3 GOPMYIT BBIYUCISAETCS TPOU3BOTHASI YACTHOTO?
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A) (utv)=u"+v’; B) (uv)=u'vtuv’; B) () = = ; D)(f(g(x)) =f"(g(x))*g"(x).

3. (1 6amn) Pemure ypasuenue f'(x)=0, ecan f(x)=3x% — 6x +4. Bribepute
OTBET.

A)1;b)-1;B)4;T') -4.

4. (1 6amr) O6mmmii BUa BeexX nepBooodpasubix st f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
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Bropas yacrtb

Ilpu evinoanenuu 3adanuit 5-10 3anuwmume x00 pewieHus u NOJYUeHHbL
omeem.

5. (2 OGamma) MarepuanbHas TOYKa JABMXKETCS MPSMOJMHEWHO MO 3aKOHY
x(t) = L0

4 (rme X — paccTosHME OT TOYKH OTCYeTa B METpax, t— Bpems B

CEeKyHJaX, HM3MEpPEHHOE€ C Hayana JABWKEeHHs). B kakoli MoMmeHT BpemeHU (B
CEKyH/aX) €e CKOpPOCTh Obli1a paBHa 5 m/c?

6. (2 6amra) Ha pucynke n3o0paxén rpaduk ¢pynkmuu Y = f(X) u xacaTenpHas k
HeMy B Touke ¢ abciuccoit Xo. Halinure 3nadenue mpomsBogHoi ¢yHkumu f(X) B
TOYKE Xp.

YA

7. (2 6anna) Pemmre HepaBeHCTBO: X2-16 < 0

8. (2 6amma) Ha pucynke m3obpaxkeH rpaduk ¢pyunkiuu Y=Ff(X), onpenenénuoit
Ha uHTepBane (—3;11). Haiigure nammeHnbinee 3naucHue (yHkiuu f(X)Ha oTpeske
[2;9.5].

u RS
A ¥ = flx)

N\
YN I\
AR
) / ‘-,lII]
NN A\
\/

9. (2 6amna) Ha pucynke m306panén rpaduk Hexotopoil ¢ymkmuu Y = Jf (x)
(1Ba nmywya ¢ oOmed  HavyaibHOW  Touko#).  [lomb3ysich  pUCYHKOM,

seraucire F(8) — F(6), rae I (%) — onna u3 nepBoo6pasHbx Gynkrmn S (x).
VA

L)
(8]

Y

o 1 7 8
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10. (2 6anna) ®upme «JIu3aifH-+» BBIAEAIOT y4acTOK 3eMHM Tomanso 100 M2,
[Ipennararot yeThipe yyacTka pa3Hbix pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit
Y4acTOK OJ00PUT TUPEKTOP GUpMBbI «Ju3aiiH+»», yIUTHIBasI, 9TO HEOOXOIUMO OyAeT
MOCTaBUTH 3a00p MO MEPUMETPY?

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3aJaHusA

OtBer r B A b 8 1,25 (-4 -3 12 10x10
4)

3.4 Mnozozpannuku u mena épawieHus

TeopeTrnueckue BONMPOCHI:

1. [Iponomxute onpeaenenune: «MHOTOrpaHHUK — 3TO. ...

2. [Iponomwxkure onpenenenue: «Ilpusma — 3to...».

3. [Iponomxute onpeaenenue: «lIpaMOyroabHbIN napamieenunesa —
3TO...».

4, [Iponomxute onpenenenue: «Kyd —a3t1o...».

S. [Iponomxute onpenenenue: «llupamuga — 370...».

6. ChopmynupyiiTe CBOMCTBO O TPOTUBOJICIKAIINX TPAHIX
napajuienenuneaa.

7. CdopmynupyiiTe CBOMCTBO O AMArOHANSIX Mapauieenunesaa.

8. ChopmynupyiTe CBOMCTBO O AUATOHAIIA U JTUHEHHBIX pa3Mepax
MPSIMOYTOJILHOTO MapaJijieenuIe/a.

9. Kaxkast npu3mMa Ha3bpIBaeTCs OpsIMOit?

10. Kaxkast npu3Ma Ha3bpIBaeTCsl IPaBUIBLHOM ?

11. PackpoiiTe noHsATHE «ITpaBUIIbHAS TUPAMUIA».

12. Urto Takoe anodemMa mpaBuIbLHOM MUPAMUIBI?

13. B uem oTnnune MoJHOW MOBEPXHOCTH MPU3MBI OT ITOJTHOM MOBEPXHOCTH
MAPaMHIBI?

14.  CdopmynupyiiTe TeopeMy O BBIUUCIEHUHM OOKOBOW MOBEPXHOCTH
MPSAMOU MIPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUUCICHUM OOKOBOM IOBEPXHOCTH
NPaBUILHON MUPAMUIBI.

16. HazoBute mnpenmersl W3 Bamed MNPOPECCHOHAIBHONW NIE€ATEIbHOCTH,
KOTOpBIE UMEIOT (HOPMBI MHOTOTPaHHUKOB.

17. TIlpomomxute onpenenenue: « {unmuuap — 37o0...».

18. Ilpomomxute onpenenenue: «Konyc — 3to...».
19. Ilponomxure onpeneneHue: «Y CEUeHHbIH KOHYC — 3TO.. ..

20. IIpomomxwute onpenenenue: «Illap — 310...».
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21. Yro sBnseTCA BHICOTOM YCEUEHHOTO KOHYca?

22. Uro sBHsAeTCS OCEBBIM CEUCHHMEM IWIWHApPA, KOHYCa, YCEYCHHOTO
KOHYca, mapa?

23.  Ilepeunciurte eqUHUIBI U3MEPEHUS TUIOLIAAH, 0ObeMa.

24. Yemy paBHO OTHOIICHHE IIJIOIIAJICH TMOBEPXHOCTEH MOAOOHBIX (HUTYD B
MIPOCTPaHCTBE?

25. Yemy paBHO OTHOIIICHHE 00BEMOB MOJO0OHBIX (PUTYP B MPOCTPAHCTBE?

26. Ha3zoBuTe npeaMeThl U3 Ballei mpodeccnoHalbHOM e TeTbHOCTH,
KOTOpBIE UMEIOT (DOPMBI TEJ BPAILLICHUSI.

KonTpoJbHasi padorTa
IlepBasi yacTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaeuibHulil OMeEem U3 Yemovlpex
nPeOI0HCEHHBIX.

1. (1 6amn) B kakux enuHUIIaX U3MepseTcsa 00beM MHOTOrpaHHUKa?

A) B metpax; b) B kyOmueckux merpax; B) B kBagpatHeix metpax; [') B
JIBYTPAHHBIX Irpajiycax.

2. (1 6amn) [1nomaas MOJIHON MOBEPXHOCTH MPU3MBI BBIYUCISETCS IO PopMyIie:

A) S = SO0k + 2 Soeu.; B) S60k =Pox™H; B) S = Book + S Socu; I) SO0k
=2Pocn*H.

3. (1 6ayn) Yto sABISETCS OCEBBIM CEUYEHUEM KOHYyca?

A) paBHOOeIpeHHBI TpeyroiabHuk; b) paBHOOenpeHHas tpamnernusi; B)
MPSMOYTOJIEHUK; ') IpsIMOYTOJTbHAS TPaTeITH.

4. (1 6amn) Kakas d¢urypa mnonydaercss Tpu BpalleHUU MPSIMOYTOJBHOTO
TPEYroJIbHUKA BOKPYT OJTHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennsiit konyc; B) nupamuna; I') yceuennas nupamuia.

Bropas yactp
Ilpu evinoanenuu 3adanuit 5-10 3anumiume x00 peuieHus U NOJAYUEHHDLI
omeem.
5. (2 Gamma) Pebpo ocHOBaHUWS MPaBWIBHOW TPEYTrOJbHOW mUpamMuibl 3 M,
anogema 6M. Haiinure miomaas O0KOBOW MOBEPXHOCTH TUPAMUIBI.
6. (2 6amna) JIBe cTopoHBI MapajjieorpaMma OTHOCATCS Kak 3:17, a mepumetp

ero paBeH 40. Haliure 00/bIIYyI0 CTOPOHY TapajuiesiorpaMma.
D C

A B

7. (2 6amna) [IpAMOyroIpbHUK CO CTOPOHAMHU 8 CM U 3 CM BpalllaeTcs BOKPYT
oomnbIeit ctoponsl. Haiimure oObem, miomniaau OOKOBOM W TMOJHOW MOBEPXHOCTEH
MOJIYYCHHOTO TeTa.

8. (2 6anna) Halimute 005EM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE
JIBYTPAHHBIE YTJIbI TIPSIMBIE).
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9. (2 6anna) Knuenty Heo6X0 MO, 4TOOBI B KOMHATE 00s3aTEIbLHO MPHUCYTCTBOBAIH
O0BEMHBIE DJIEMEHTHI JIeKopa muiauHApudeckord (opmel. Iloctpouts w3 Oymaru
MOJIeTTh IWIHHIpA. Pa3Mepsl [Isl TOCTPOCHUS BBIOPATh CAMOCTOSITENFHO, C YUETOM
TOT0, YTO COOTHOIIIEHUE PaJNyca K BBICOTE JIOJDKHO OBITH 1:2.

10. (2 6amma) PaccumTaTh KOJUYECTBO 2-X KHUJIOTPAMMOBBIX OaHOK KPacKu HY>KHO
KYIUTh JUIsl OKpAIIMBaHUSI IMJIMHIPUYECKOTO CBOJA mojBana. Pacxon kpacku 100 r
na 1 M?. CuntaTs n=3.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHHusA
OtBer b A A A 27 17 72m; 87 - 3
48 t;
64 1t

3.5 Cmenennasn, nokazamenvHasn u ao2apupmuueckas Qynkuyuu

Teopernyeckne BONPOCHI:

Cdopmynupyiite onpeesieHne CTENeHHON QyHKIUU.
[lepeuncnure CBOMCTBA CTENEHHON (QYyHKUIMU
ChopmynupyiiTe onpeesieHre mokazaTeJbHON (QyHKIINH.
[lepeuncnure cBOMCTBA MOKa3aTeNbHON (DYHKIIMH
ChopmynupyiiTe onpenesneHue JorapupMuueckoil GyHKIUH.
[lepeuncnure cBoMcTBa JOorapupMUIecKon (HyHKIIUH.
[Iponomkute onpenenenue: «Jlorapudm — 37o0...».
Yemy paBeH jorapudm rnpousBeaeHus?
Uemy paBeH norapudm 4aCTHOTO?
0. [IlpuBemaute mnpumepsl JorapuMUUYECKONW CHUPAIA B TPUPOJAE U B
OKpYXaroIEeM MHUpE.

11. Ha 4ro HeoOxomuMo OOpaTUTh BHUMAHUE TIPU  PEIICHUH
UPPALMOHATBLHOTO YPABHEHUSI YETHOM CTeNIeHU?

12.  Yemy paBeH KOpeHb YETHOM CTENEHU U3 OTPULIATENILHOTO YKciia?
[Tpusenure npumep.

RHOo~NoOkwhE
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13. UYemy paBeH KOpEHb HEYETHOM CTENEHU M3 OTPHULATEIBHOr0 4ucia?
[IpuBenute npumep.

14. Ha uyrto ctouT oOpaTUTh BHUMAHHE MPU PEIICHUU JOTApU(PMHUUECKUX U
UPpaAIMOHATIBHBIX, TPOOHO-PAIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB?

15. B uewm 3akmrogaetcs rpaduuecKuii crmocod pereHus ypaBHCHHM.

KonTpoJjbHasi padora
IlepBast yacTb

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHLIIL OmMeem U3 Yemovlpex
nPeOI0IHCEHHBIX.

1. (1 6amn) Mexny KakuMu ABYMSI HaTypaTbHBIMU YHCIIAMHU HAXOIUTCS YHUCIIO
V19?

A)19u20;b)2u3;B)18u19;1) 3 u4.

2. (1 6amn) Ha pucynke uzo0paxén rpaduk pynkuuu Buaa f(x)=a*. Haiimure
snaueHue f(2).

VA

T
o

o 1. X

A) 25.; b) 5; B) 32; I') et BepHOTO OTBETA.
3. (1 6ayn) Kakas u3 ¢pyHKIui BO3pacTaloT Ha Bcel 00J1acTH onpeaeeHus ?
A) f(x)=log; x; B) f(x)=0,7%; B) f(x)=x?; I) f(x)=log: .

2x—3

4. (1 6amm) Vkaxute 061acth onpeaeneHust QyHKuun f(x) = lg—
A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); T) (-o0; -7), (1,5; +o0).

Bropas yactb
Ilpu evinoanenuu 3adanuit 5-10 3anumume x00 peuwieHus U NOJYYEHHDLU
omeem.

8 10 . 148
5. (2 6anna) Haiigure 3HaYeHwe BHIpaKEHUsI 471177447
6. (2 6amna) CKOJIBKO LENbIX PEIICHUH UMeET HepaBeHcTBo 1<7%1<497
7. (2 6amna) Haiinure kopens ypasrenus 1085 (4+x)=2.
8. (2 OGamma)) PaccrosHue oT HaOmromarelns, HaxOMIAIICTOCS Ha HEOOBIION
BbICOTE h KHJIIOMETpPOB Haja 3eMjEH, J0 HaOM0JaeMOd MM JIMHHHA TOPHU30HTA

BBIYHCIIIETCS TI0 (popmyIie I=x 2Rh, raie R=6400 kxm — paauyc 3emnu. C kakoi
BBICOTHI TOPU30OHT BHJIEH Ha paccTossHuu 48 kuinomeTpoB? OTBET BbIpAa3UTE B
KHJIOMETpAX.

9. (2 6anna) B xome pacnama paguoakTUBHOTO H30TOIA €T0 Macca YMEHbIIACTCS

—t/T

— 271
0 3aKOHY m(t) = mo ' Tae Mo— HavalbHas Macca H30Toma, t— Bpems,
mporieniee OT HavyadbHOTO MOMEHTa, | — MepuoJ moiypacnaaa. B HadanbHBIHI
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MOMEHT BpeMeHHM Macca m3otoma 184 mr. Ilepwona ero mosypacmana cocTaBisieT 7
MuH. HaliguTe, yepe3 CKOJIbKO MUHYT Macca U30Tomna OyieT paBHa 23 Mr.
10. (2 6anna) Hafigure sHaweHne BelpaxeHua log, 108 + log, 2

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBer b A A r 121 2 21 0,18 21 3

3.6 dnemenmot meopuu 8ep0ﬂmuocmeﬁ U Mamemamuyeckou CmamucmuKku

TeopeTnueckue BONMPOCHI:

1. [Iponomxure omnpenenenue: «CiydailHoe cOObITHE —  3TO...».
[IpuBenuTe npumep.

2. [IpuBeauTe npuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBeauTe NpuMep HEBO3ZMOKHOTO COOBITHS.

4, [Iponomwkure omnpeneneHue: «BeposTHOCTh CIy4allHOTO COOBITHS —
3TO...».

5 ChopmynupyiiTe mpaBUiIO HAXOXKICHUSI CIOKEHUSI BEPOSTHOCTEH.

6 ChopmynupyiiTe npaBuiio YMHOKEHHUSI BEPOSITHOCTEH.

7. Kak naiitu cpennee apupMeTndecKoe YMCIOBOTO psijaa?

8 Kak nHaiiTu Mmeauany 4ucioBoro psijaa?

9 Kak Berumcnsercs pazmax 4ucioBOro psija?

10.  Jlns wero Hy>XHBI quarpamMmsl, rpaduku? [lepedncnure BUIBI TUarpaMm.

11. IlpuBemuTe mpuUMEpHI MPOSBICHUS 3aKOHA OOJBIINX YUCEN B PUPOIHBIX
SIBJIICHUSIX.

12. TlpuBeaute MpUMEPHI MPOSIBICHUS 3aKOHA OOJBIIINX YHUCET B
0OI1I€CTBEHHBIX SIBICHUSIX.

13.  UYrto m3ydaer craTucTuka?
14.  IIponomxure onpenenenue: «CoueraHue — 370...».
15. IIponomxure onpenenenue: «Pazmenienue — 310...».

16. IIpomomxute onpeneneHue: «[lepectanoBKU — 3TO...».

KourpoJanHas padora
IlepBast yacTh

Ilpu pewenuu 3aoanuii 1-4 3anuwume npasunbHvlil OMeem U3 Yemvlpex
nPeOI0HCEHHBIX

1. (1 6amn) Kakux coObITUi HE OBIBAET B TEOPUH BEPOSTHOCTEM?

A) cnydaitneie; b) Hecnyudaiineie; B) noctoBepHsie; [') HEBO3MOXKHBIE.

2. (1 6amn) CoObITHE, KOTOPOE MPU BHIMOIHEHUH OMPEACICHHON COBOKYITHOCTH
YCJIOBUH, 00513aTE€JILHO MPOU30UJIET - ITO:

A) cnydaitHoe; b) HecnyuaiiHoe; B) noctoBepHoe; ') HEBO3MOXKHOE.
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3. (1 6amn) BepodaTHOCTh CIydyaifHOTO COOBITHSI €CTh HEOTPHUIATEIbHOE YHCIIO,
3aKJIIOUCHHOE MEXTY YUCTIaMU:

A)Oul; B)Ou100; B)-1 u 1;1)-100 u 100.

4. (1 6amn) ['pynmupoBka — 3710. ..

A) ymopsiioueHre eAUHULl COBOKYITHOCTH IO TpU3HaKy; b) pazOuenune enuHui
COBOKYITHOCTH Ha TPYIIBI MO Tpu3HaKy; B) o0oOmenne equHUYHBIX (GakToB; I')
00001IIeHNE STUHUIHBIX TTPU3HAKOB.

Bropas yacrtb

Ilpu evinoanenuu 3adanuit 5-10 3anumiume x00 peuwieHus u NOJYUEHHDL
omeem.

5. (2 O6amna) B oduce muzailHEpCKOro areHTCTBAa HAXOHATCS 8 IOCeTUTelNeH
YKEHCKOro moja u 2 Myxkckoro. OmpenenuTh BEpOSTHOCTh TOTO, YTO MEPBBIM K
KOHCYJIbTAHTY OOpaTUTCS MYKUHMHA.

6. (2 6amma) Ha xondepennuio npuexanu 2 ydeHsix u3 I'epmannu, 3 u3z Cepoun
u 7 w3 lBeiinapun. Kaxnaplii u3 HUX JellaeT Ha KOH(EpPEHIMH OJWH JOKJIAI.
[Topsimox oKIIamoOB ompeaesercs kepeObéBkoi. Haiinute BeposSTHOCTH TOTO, UTO
MATHIM OKaXKeTCs Jokiaj yueHoro u3 CepOun.

7. (2 6amma) Mamma, Tumyp, Jluana, Kocts 1 AHTOH Opocuin Xpeduit — KoMy
JIOCTAHETCSI MPOEKT 1Mo 0opMIICHUIO cBafieOHOro 3ana. Haliiure BEeposSTHOCTH TOTO,
YTO MPOEKT TOYHO HE OyIET BBHITTOTHITH AHTOH.

8. (2 6amna) B smuke Tpu KpacHBIX M TpU CHHHX (iomactepa. dDiomMactepsl
BBITACKUBAIOT MO OYEpeId B ciaydyailHOM mopsjke. KakoBa BepOsSTHOCTh TOTO, YTO
NEPBBIN pa3 cuHUM QrioMacTep MOSABUTCS TPETHUM I10 CHETY?

9. (2 6amna) Haun psg uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinute
MOy psijia ¥ cpeaHee apudmeTrndeckoe psaa.

10. (2 6anna) [Ipu aHaiM3e IICHOBBIX MPEANOYTCHHH KIUCHTOB JHU3aiHEPCKOTO
areHTCTBA TMOJIyYEHBbI JaHHBIC, NPEACTaBJICHHbIE B TaONMIE: J0JS KIHUEHTOB,
MpUOOpETAIONIUX JTU3alHEPCKUE YCIYTd OJMHAKOBOIO HAa3HAYEHUsS, HO Pa3IMYHOMN
ueHsl. Halitn Moy citydaliHOUM BeMUUHBI. X — [IEHBI IPOJABAEMBIX YCIYT.

Xi 3500 |4500 |5500 |6500 | 7500 |8500
Pi 1/20 | 3/20 | 3/20 |8/20 |4/20 |1/20

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3a/IaHUSsA

OtBer b B A A 02 025 08 015 172; 6500
172,75
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@®oH/1 OLIEHOYHBIX CPEACTB IS Py0eKHOT0 KOHTPOJs (1o uroram 3.1 — 3.3)

IlepBasi yacTb

Ilpu pewenuu 3a0anuit 1-4 3anumume npasunvHvlil Omeem u3 yemulpex
npeod10IHCeHHBIX.

1. Jlanet Toukum A(2,0,5), B(-2,6,3). Kakue koopauHaThl HUMEET CepeanHa

oTpe3ka 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 6amn) Ipsmeie AB u C]I mapamienshbie. Kakoe pacmnosiokeHue MMEIOT
npsimble AC u BJ[?

A) mapamnensHbie; b) nmepnenmukynspueie; B)  ckpemmBarotcs; 1)
NepeceKaroTcsl.

3. (1 6ayn) Kakue u3 GyHKIUHN SABISIIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke m3o0pakeH rpaduk mpousBogHoir GyHkmum Y=Ff(X).
[Ipn kakoMm 3HaueHMM X (QYHKIHUS NPUHUMAET CBOE HAMOOJbIlee 3HAYCHHUE Ha
otpeske [-4; -2] ?

L

Noy=Ax)

=Y

I

A)0,5; B) -4; B) -5, T) 1.

Bropas yactb

Ilpu evinoanenuu 3adanuit 5-10 3anumume x00 peuieHus U NOJAYUEHHDLI
omeem.

5. (2 6amma) Yepes koHubl orpeska AB um ero cepeauny M TpoBeICHBI
napajieibHbIe TPsIMbIE, TIEPECEKAIOIIe HEKOTOPYIO TUIOCKOCTh B Toukax Aj, By u
M;. Haitnute nnuny otpe3ka MMy, ecinu oTpe3ok AB He mepecekaeT IIOCKOCTh U
ecimm AA1=6 cm, BB1=4 cwm.

6. (2 6amna) lanbl TOUKH A(6,77,1_8) , B(8,2,6). Haitnure nnuny Bektopa AB.

7. (2 6anna) Haiigure '8 (a + 2/ ecmtgax =0,5.

8. (2 6amna) MarepuanbHas TOYKa JBMKETCA NPSAMOIMHENHO 0 3aKkoHy X(t)=t*-
13t+23 (rme X — paccTositHUE OT TOYKH OTCYETa B METpax, {— Bpems B CeKyHIax,
U3MEpPEHHOE C Hayaja JBWXEHUs). B kakoll MOMEHT BpeMeHU (B CEKyHIaX) ee
CKOPOCTb Obls1a paBHa 3 m/c?

9. (2 6amna) Jana ¢pynkuus f(x)= 3x%+1. YUemy pasna F(1)?

10. (2 Gamma) Pemmre ypaBHeHHEe COSX=1. B oTBeT 3amuimmTe HaAMMEHBIIHMA
HEOTPHULIATEIbHBIA KOPEHb.

ITAJIOHBI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9 10
3a1aHHA
OtBer A r b b 5 V33 -2 8 2 0

q)OHIl OLCHOYHbBIX CPEACTB IJisd HpOMe)l(yTOqHOﬁ arrecranmmu (3K3aMeH)

Ha BbIoOTHEHNME MHUCHMEHHOW 3K3aMEHAIIMOHHONW paboThl MO MaTeMaTHKe
naercs 4 actpoHoMudeckux yaca (240 MUHYT).

DK3aMeHallMoHHass paboTa COCTOMT MX 2-X dYacTeil: 00s3aTenbHO U
JOTIOJTHUTENBHOI.

OOsi3aTtenpHass 4YacThb COJACPXKUT 3aJaHUs MHHHMAJIbHOTO 00S3aTEIBHOTO
YPOBHSI, TOTIOJIHUTEIbHAS YaCTh — 00JIee CIIOMKHBIC 3aJaHUsl.

[Ipu BBINIOTHEHUU 3aJaHUN 00s3aTENBHON YacTH TpeOyeTcs MPECTaBUTh XOJ
peuieHusl M yKas3aThb NOJIYYEHHBId OTBET. 3a NPaBUIIBHOE BBINOJHEHHUE JF000T0
3alaHdsg M3 00s3aTenbHONl YacTh oOydarouuiics mnonydaete oauH Oamn. Ilpu
BBINIOJIHEHUU 3a/1aHUs U3 JIONOJIHUTEIBHOM 4acTH HEO0OXOIMMO MOJIPOOHO OINHUCATh
XOJl peuieHuss U JaTh OTBeT. [IpaBuiIbHOE BBINOJHEHUE 3alaHUN JTOMOJHUTEIBHOM
YacTHU OlleHUBaeTcs 3 Oayutamu win 1-2 6ajiyiaMu 3a YaCTUYHOE PEILICHHUE.

basnibl, mosly4eHHbIE 32 BCE BBIMOJIHEHHBIE 3a/1aHHS], CYMMUPYIOTCS.

IlIkana nepesoda 6an106 6 ommemKu no NAMUOALTLHOU cUCHEME

Ommemka Yucno 6annoe,
Heo0Xx00umoe 01 noJay4eHuss OmmemKu
«3» (y008.) 6-9
«4» (xopowo) 10-14
(He MeHee 00H020 3a0aHUsl U3 OONOJIHUMENbHOU YaCmU)
«5» (omauuno) bonee 14
(e Menee 08YX 3a0aHUll U3 OONOJHUMENILHOU 4acmu)

3. KOHTPOJIbHO-OHEHOYHBIE CPEJACTBA IS
IMPOMEXYTOYHOU ATTECTAIINU OBYYAIOIIINXCA

IK3aMeHayUOHHbIE 3A0AHUA N0 MamMeMamuKe
Oos3aTe/bHAS YACTh
IIpu BpImosiHeHuM 3axanuii 1-12 3anumumTe X04 pelIeHUs W IMOJYyYeHHbIH
OTBeT.
1. (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)
2. (I 6ann) Ha pucyHke >KUPHBIMH
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— KOJIMYECTBO OCAJKOB, BBINIABIIMX B COOTBETCTBYIOIIUW JE€Hb, B MUJUIUMETpPAX.
JlJis HarJIITHOCTH KUPHBIE TOYKU Ha PUCYHKE COEAMHEHbI JuHued. Onpenenure mo
PUCYHKY, CKOJIBKO JTHEH BbINaaasio 0osee 2 MUJUIMMETPOB OCAIKOB?

3. (1 6ann) CTOUMOCTB YCIIyT YacTHOTO Au3aitHepa Bo3pocia Ha 10%.
OnpenenuThb, CKOJIBKO CTOUIIU YCIYTH JU3aiiHepa A0 MOJA0POKaHUs, €CIIU TocIe
kineHT 3amnatui S5000py6?

4, (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ ppIOOH, 5 ¢ BapeHbEM U 4 C
BulnHen. FOms Hayra BBIOMpaeT oAuH MUPOKOK. Haiinure BeposTHOCT TOrO, YTO OH
OKa)XETCSl C BUIIIHEM.

5. (1 6ann) Haitnure 3HaYeHue BeIpaskeHus 10g,2 + 1og, 32

6. (1 6ann) Halinnte KOpeHb ypaBHEHHS =R,

7. (I 6ann) Pemmre HepaBeHCTBO 2*° > 64. B 0oTBET 3amMIuuMTE
HaWMEHbIIIee TTOJIOKUTEIIBHOE YHCIIO.

x+2 1

8. (1 6ann) Haiinure kopeHs ypaBHeHns -~ 2 4

Q. (1 oann)  Haiinure — mpousBoaHyr0o — GYHKIMM B TOYKE
x=0:y =gx4 —6x* +7x-1

10. (1 6ann) Kactpromns, opopMieHHas 110 UHIMBUIYATIbHOMY 3aKa3y, UMEET

dbopmy nminuHzapa. Beicota kactpromu 35 cM, amamerp ocHoBaHus 20 cwm.
PaccuuTaiiTe BMECTUMOCTD JJAHHOM MOCYAbI, ICJICHHYIO Ha 7.

11. (1 6ann) Haitnure momaas GUrypsl, n300paxeHHOM Ha PUCYHKE
11T Z\ |
| ] |
: \
A \
12. (I 6ann) Teno mBuxkerca 1o 3akoHy S(t)=3t?+5t (M) Haiit ckopocTsb

Tesa uepes ¢ mocie Havaia JBUKCHUS.
JdonoaHUuTEIbHASA YaCTh

Ilpu evinonnenuu 3aoanuii 13-16 3anumiume x00 peuieHus u NOJYUEHHbLI
omeem

13. (3 6anna) BelumcauTe IUIOIMIAAL YydYacTKa CTOJA, OTBEACHHOIO JUIs
Mpe3eHTaluy padboT nu3aitHepa Bacuaus, mepuMeTp KOTOPOTo OTpaHUIMBAIOT JIMHUN
y=x%-2X-2 u

y=-X>+2. Bemmonuure yeprex. OTBET AaiiTe B KBaJPaTHBIX METPaX.

14. (3 6aana) Pemmre ypaBHeHue sin’X - 2sinx=0. B orTeeT 3anmummre
KOJINYECTBO PEIICHUH, MPUHAIICKAIIX TPOMEKYTKY [0; 47.]

15. (3 6anna) Halinute 00beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE
(Bce IBYIpaHHBIE YTJIbl PSIMBIE).
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16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBBIN AU3AHEP BBHITOJHICT HA 5 4acoB
opicTpee, 4eM BTOpoi. CKOJIBKO OTKPBITOK 33 Yac M3TOTaBIMBACT MEPBBIN JAU3alHED,
€CJIM U3BECTHO, YTO OH 33 YaC MOYKET IMMPUTOTOBUTH HA 5 OTKPBHITOK OOJIBIIIE BTOPOTO?

ITaJIOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
3a]aHuA

OTtBer 2 3 50 025 6 -7 1 - 7 3500 15 11 9 5 6 13
TBIC 10

4. KPUTEPUU BBICTABJIEHUA OLHEHOK

4.1 Kpurepun BbICTABJICHHUSA OLIEHOK IPHU TeCTUPOBAHUM

Pe3ynbraT TECTUpOBaHUSI OIICHUBAETCS MO TMPOLICHTHOM IIKajae OIEHKH.
Kaxxmomy oOyuaromeMycst peasiaraeTcsi KOMIUIEKT TECTOBBIX 33JIaHUM, KOJIUYECTBO
KOTOpbIX pupaBHuBaeTcs K 100%:

Ormerka Kpurepuu oueHuBanus

OTJIMYHO 6osbie 85% npaBUIbHBIX OTBETOB
XOpoLIO 66-85% npaBUIIbHBIX OTBETOB
YIOBJIETBOPUTEIHHO 51-65% npaBMIIBHBIX OTBETOB
HEY/IOBJIETBOPUTEIILHO MeHble 50% mpaBUIIbHBIX OTBETOB

4.2 Kpurepum BbICTABJICHMS OLICHOK IIPH MNPOBEJICHUH IK3aMEHa
(KOHTPOJILHOM PadoThI)

Ormerka Kpurtepun onenuBanus

OtnuyHO BoinonHensl Bce BuAbl yueOHOM pabOThI, MPETyCMOTPEHHBIE Y4eOHBIM
w1anoM. O0ydJaromuiicst AEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUH,
HaBbIKOB MPHUBEACHHBIM B TaldMIax IOKa3aTeiasiM, OIEpUpyeT
NpPUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSIMH, HAaBBIKAMH, MPUMEHSET UX B
CUTYaIUsAX MOBBIILIEHHON CIOKHOCTH. [Ipy 3TOM MOTYT OBITH HOMYIIEHBI
HETOYHOCTH, 3aTPyJHEHUS IPU AHAIUTUYECKUX OIEpalMsX, MEpPEeHOoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTAH/IAPTHbBIE CUTYAIIUU

Xoporo BrinonHensl Bce BUIBI yueOHOH pabOThI, MPELyCMOTPEHHBIE Y4eOHBIM
w1aHoM. O0yyaronuiicst AeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUIA,
HaBBIKOB  MpPHUBEJCHHBIM B TaOnMIaX IOKa3aTelisiM, OIEpUpyeT
MPUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSMH, HaBbIKAMU, MPUMEHSET UX B
CTaHJApTHBIX cHUTyauusx. Ilpm 3TOM MOryr OBITH JIOMYIIEHBI
HE3HAYUTENIbHbIE  OLIMOKH, HETOYHOCTH, 3aTpyOHEHHUs  Tpu
AQHAINTUYECKUX ONEpalusiX, MEPEeHOCE 3HAHUM M yMEHHUH Ha HOBBIE,
HECTaH/IapTHbIE CUTYAIMH

y,Z[OBHeTBOpI/ITGJ'IBHO He BBITTOJIHCH OJIMH NN Ooiee BUJI0B yqe6H0171 pa6OTBI,
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MPEIYCMOTPEHHBIX y4eOHbIM IaHoM. OOy4aromuiicss AEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMCHMM, HABBIKOB IPUBEICHHBIM B
TaOJIMIIaX  TOKa3aTessiM, JIOMYCKAIOTCS  3HAYMTENbHBIE  OIMIMOKH,
IIPOSABIIAETCS. YACTUYHOE OTCYTCTBUE 3HAHMM, YMEHUH, HABBIKOB 110 PALY
noKaszaTesyiei, 00yJaromuiicsl UCIBITHIBACT 3HAYUTEIbHbBIC 3aTPYAHEHUS
IIpY ONIEPUPOBAHUU 3HAHUAMU U YMEHUSAMHU IIPU UX IIEPEHOCE HA HOBBIE
CUTYyaLu

HeynosnerBopurensHo

He BbimonHens! Buabl yueOHONM pabOThl, MPEIyCMOTPEHHbIE Y4eOHBIM
IUIAHOM. JEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUM, YMEHUU,
HaBBIKOB MpPHUBEJCHHBIM B TabmuIax IoOKa3areseil, JIOMmyCKaroTCs
3HAYUTENBHBIC OIIUOKHU, TPOSBISETCS OTCYTCTBHE 3HAHWUH, YMEHUHU,
HABBIKOB IO OOJbIIEMY PsAy MOKa3zaresei, 00yJarouuiicss UCIBITHIBACT
3HAYUTEIbHbBIC 3aTPYJHECHUS IIPU ONIEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU
IIPU UX NIEPEHOCE Ha HOBBIC CUTYALIMHU
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