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1. OBIIASI XAPAKTEPUCTHKA PABOqEﬁ INPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU YYEGHOU JUCIHUIIJIMHBI
OV].03 <MATEMATHUKA»

1.1 MecTo quciMILUIMHBI B CTPYKTYpe o0pa3oBareibHoil nmporpammsl CI1O
OOmeoOpa3zoBaTenbHas ITUCHHUILIMHA «MaTeMaTukay SBISETCS 005S3aTeNIbHOW YacThiO

00m1eo0pa3oBaTeNbHOTO HUKIa 00pa3oBaTelnbHON mporpammbl B cooTBercTBUU ¢ PI'OC mo
cnernuanbHocTH 54.02.01. Au3aiin (1o oTpacisim)

1.2. lleu u n1aHUpyeMble Pe3yJIbTaThl 0CBOEHHS JUCHUIIUHBI:

1.2.1. Heap MUCHMTIMHBI

Conepxkanrie  mporpamMmbl  001IeoOpa3oBaTeNbHON  AUCHUIUIMHBL  «MaTtemaTuka
HaIpaBJIEHO Ha JOCTIKEHHE PE3yIbTAaTOB €€ U3yU4eHUs B COOTBETCTBUM C TpeboBanusmu OI'OC
COO c yuerom npodeccuonanbHoit HanpasieHHocTd GI'OC CIIO.

1.2.2. Inanupyemsle pe3ybTaThbl 0CBOEHHsS 0011€00pa30BaTeIbHOI AUCHUILINHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue IMCHUIUIMHA uMeeT rpu popmupoBanuu u passutun OK u [1K



O01Me KoMIeTeHIHI

IInanupyemsle pe3yabTaThbl 00y4eHHs

Oo0mue

I[ncummnnapnble

OK 01.
CII0COOBI

Bribuparts
pelieHusI
3amad
po(heCCHOHATEHOM
JeSATETbHOCTH
MPUMEHHUTEIILHO
K Pa3IMYHBIM
KOHTEKCTaM

YMeHusi: pacro3HaBaTh 3agady W/WiaH HpolieMy B
npodecCHOHAIEHOM H/HITH COIMATTBHOM
KOHTEKCTE; aHaJIM3UPOBaTh 3aJady W/WIA OpodlieMy H

BBIJICIATL €€ COCTAaBHBIE YaCTH; OIPENENATh ITallbl
pelieHus 3aJayd; BBIABIATH M 3(PPEKTUBHO HCKATh
UHOPMAIHIO, HEO0XOAUMYIO JUTS peuienus

3aJ1a4uM U/ WU poOJIeMBbl;
COCTaBUThH IUIAH JCHCTBUS, OMNPEACIUTh HEOOXOIUMBIE
pecypcesl;
BIIJIETh aKTyaJIbHBIMH MeTOJdaMHu
poheCcCHOHATBHOM U CMEKHBIX
chepax; peann3oBaTh COCTaBIICHHBIN TUIaH, OIEHUBATH
pe3ynbTaT M TOCIEACTBHUS
CBOUX JICUCTBHM (CaMOCTOSITENIHHO WM C TOMOIIBIO
HaCTaBHUKA)
3HaHUsA: aKTYaTbHBIN MPO(ECCHOHATBHBIN U COIUATBHBII
KOHTEKCT, B KOTOPOM
MPUXOAUTCA PAabOTaTh M KUTh;, OCHOBHBIE HCTOUYHUKH
nH(OpPMAaLIUU U PECYPCHI
JUIA peleHus 3a1ad u npobsieM B mpodeccnoHanTbHOM
W/WIM COLMAIBHOM KOHTEKCTE;
QITOPUTMBI BBIMOJHEHUS PpaboT B MpodeccuoHaabHOU U
CMEXHBIX 00JIaCTSIX; METOIbI

paboThI B

paboTel B mNpodeCCHOHATBHOM M CMEXHBIX cdepax;
CTPYKTYpY IUIaHA Ui PEHICHHs 3a1ad;[OPSJA0K OICHKU
pe3yiabTaToOB  pemieHHs ~— 3aaad  IpoeCCHOHATBHOMN
JESTEILHOCTH

BJIQ/ICTh METOJIAMHU J0KA3aTeIbCTB, A ITOPUTMAMH PEIICHUS
3a1a4; yMeHue GopMyaupoBaTh ONpEACICHUs, aKCHOMBI U
TCOPCMBI, IPUMCHATH UX, IIPOBOJUTH JOKA3aTCIIbHLIC
paccyXJIeHHs B XOJI€ pEeIICHHS 3a/1a4;

- YMETb ONIEPUPOBATH OHATUSAMU: CTENIEHb YUCIIA, JIOTAPUPM
Yucia, YMCHHUEC BBIIIOJHATH BBIYMCICHUEC 3HAYECHUU U
npeoOpa3oBaHus BRIPAKEHUN CO CTETICHSIMH U JIoraprudMaMH,
npeoOpa3oBaHus JPOOHO-PANMOHATEHBIX BHIPAKCHHIA,

- YMETh OIIEpUPOBATH IMOHATUAMHU: pallHOHAILHEIE,
HPppalHOHAJIBHBIC, IMTOKA3aTCIIbHBIC, CTCIICHHEBIC,
norapuMuIecKue, TPUrOHOMETPUUECKHIE YPABHEHUS U
HEPABCHCTBA, UX CUCTCMBI;

- YMETh ONIEPUPOBATH MOHATHIMU: (DYHKIIUS, HETIPEPHIBHAS
GyHKIUA, TPOU3BOIHAS, TIEPBOOOpa3Hast, OTIPEICICHHBIN
UHTETpaj; YMEHHUE HAXOJUTh MPOU3BOIHBIC DIIEMEHTAPHBIX
(byHKIUH, UCTIONB3YS CIIPAaBOYHBIC MAaTEPUAITBI; UCCIICAOBATh
B IIPOCTEUIINX CiTydasx (QyHKIMH HA MOHOTOHHOCTb,
HAXOJIUTh HANOOJIBIIINE U HAMMEHBINNE 3HAUCHHS () YHKIINH;
CTPOUTH rpadKu MHOTOWICHOB C HCIIOJIb30BAaHUEM arapara
MaTEeMaTHYECKOTO aHAIN3a; TPUMEHSITh TPOU3BOIHYIO TIPU
pelLIeHUH 33/]1a4 Ha IBU)KCHUE, PEIIaTh MPAKTHKO-
OpUEHTHUPOBAHHbIE 33/1a4H HA HAUOOJIBIINE U HAUMEHBIIINE
3HAYCHUS1, HA HAXOXKJCHHUE ITYTH, CKOPOCTH U YCKOPCHUS;

- yMETh ONIEPUPOBATh NOHATUSIMH: PALIMOHATIBbHAS PYHKITHS,
nokasareiabHast PyHKIUs, CTeIeHHAs (PyHKITHS,
norapudmuyueckas GyHKINS, TPUTOHOMETPUIECKHE PYHKIINU,
obOpaTHbIe QYHKIIMH;, YMEHHE CTPOUTH IpadUKH U3yIEeHHBIX
(G yHKIMIA, UCTIONIB30BATh TPpadUKH MPU U3YYSHHUH MPOIIECCOB
Y 3aBHCUMOCTEMH, IPH PEIICHUU 3334 U3 APYTrUX YIeOHBIX
PEIMETOB U 3aJ1a4 U3 PEaIbHOM KU3HU; BBIPAKATh




dbopMynamMu 3aBUCHUMOCTH M@Ky BEITMUNHAMH,

- YMETh PeliaTh TEKCTOBbIC 33]]Ja4H PA3HBIX TUIIOB (B TOM
YrCIie Ha MPOIICHTHI, JOJU U YaCTH, Ha IBIKEHUE, paboTy,
CTOMMOCTb TOBAapOB U yCIYT, HAJIOTH, 3a1a4l U3 00J1acT!
YIPABJICHUS JIMYHBIMU U CEMEUHBIMU (DUHAHCAMM);
COCTaBJISITh BEIPAKECHHUS, YpaBHEHUSI, HEPABEHCTBA U MX
CUCTEMBI 110 YCIOBUIO 33J1a4l, UCCIIEI0BATh IIOJy4€HHOE
pelieHre 1 OIleHUBATh MPaBIONOJ00HOCTh PE3YIbTATOB;

- YMETh ONIEPUPOBATH MOHATUSIMH: CPETHEE
apudMeTnIecKoe, MeraHa, HauboJIbIIee 1 HANMEHbIIIECE
3HAYEHMUS, pa3Max, TUCIIEPCHsl, CTAaHAAPTHOE OTKIOHEHHE
YUCJIOBOTO HAOOpa; yMEHHE U3BIIEKaTh, HHTEPIIPETUPOBATH
nH(popMaInio, MPeACTaBICHHYIO B TA0IUIIaX, HA
quarpaMmmax, rpagukax, OTpaxaronyr0 CBOHCTBA PeaTbHBIX
MIPOLIECCOB U ABJICHUI; MPEACTABIATh HH(OPMALIUIO C
MOMOUIBIO TAOIHII M JUarpamMm; UCCIEeI0BaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCIIE C IPUMEHEHHEM IrpapUuecKux METOI0B
U DJIEKTPOHHBIX CPEJICTB;

- YMETb OINEPUPOBATH MOHATUSAMU: CIy4aiHBINA OTIBIT U
citydaiiHOe COOBITHE, BEPOSITHOCTD CIIy4allHOTO COOBITHUS;
YMEHHE BBIYHUCIISATH BEPOATHOCTD C UCIOIb30BAHUEM
rpaduuecKux METO10B; MPUMEHSATH POPMYIIBI CIIOKEHUS U
YMHO>KEHUSI BepOATHOCTEH, KOMOUHATOPHBIE (DaKTHI U
(bopMyIbI IPU PELISHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
pealbHbIX COOBITHIT; 3HAKOMCTBO CO CITy4allHBIMU
BEJIMYUHAMU; YMEHUE IPUBOIUTH MPUMEPHI IPOSBICHUS
3aKOHA OOJBIINX YHUCE B MPUPOTHBIX U OOLIECTBEHHBIX
SBJICHUSAX;

- YMETh ONIEpUPOBATh MOHATUSIMU: TOUKA, IpsMasi, IJIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIA YTOJI, CKPEIIUBAOLIAECS
NpsIMbIE, MapauIeIbHOCTh U NEPHEHAUKYISIPHOCT IPSIMBIX U
MJIOCKOCTEH, YroJ MEX1y NPSMBIMU, YTOJ MEXK]Y PIMOU U




IJIOCKOCTBIO, YTOJI MEX]TY IIIOCKOCTSAMU, PACCTOSTHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXKAY PSIMBIMH,
paccTosiHUE MEXAY INIOCKOCTSAMH; YMEHHUE HCIO0JIb30BaTh MPU
pelIeHny 3a1a4 u3y4eHHbIC (PAKTHI U TEOPEMBI INIAHUMETPHUH;
YMEHHE OIEHUBATh pa3Mepbl 00EKTOB OKPYKAIOIIIETO MUPA,
- YMETh ONIEPUPOBATH MOHATUSIMU: MHOTOTPAHHHUK, CEUYCHUE
MHOTOI'paHHUKA, Ky0, MapauieNenure, mpu3mMa, mIupaMmuia,
¢durypa u ToBEpXHOCTb BpaIICHUS, [IUIUH]IP, KOHYC, IIap,
ctepa, cedenust GUTYphI BpaIIEHUS], INIOCKOCTh, KACAIOIIAsCS
chepsl, MIIUHIPA, KOHYCA, TUIOIAIh TOBEPXHOCTH
MUPaMUIbI, IPU3MBI, KOHYCA, IMJIMHIPA, II0MIaAb Chepsl,
00beM Ky0Oa, TPAMOYTOJIFHOTO TTapaJUIeIenuIe 1a, MHPaMU/IbI,
MIPU3MBI, IWIHH]IPA, KOHYCAa, IIapa; yMeHnue n3o00paxars
MHOTOTPAaHHUKH Y TIOBEPXHOCTH BPAIICHUS, X CEYCHUS OT
PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEACTB; YMEHHE pacliO3HABAaTh CUMMETPHIO B
MIPOCTPAHCTBE; YMEHUE PACIIO3HABATDH MTPABUIIbHbIE
MHOTOTPaHHUKHY;

YMETb OTIEpUPOBATh OHATUSMU: IBH)KEHUE B IPOCTPAHCTBE,
10/100HbIe GUTYPHI B MPOCTPAHCTBE; UCIOIb30BATh
OTHONICHHE TUIONIa/Iel TOBEPXHOCTEN U 00bEMOB MOJOOHBIX
buryp npu peuieHuH 3aaay;

- YMETh BBIYHUCIISATH FTEOMETPUUECKHUE BETHMUMHBI (JUTHHA, YOI,
ionaab, 00beM, MIOIAAb IOBEPXHOCTH ), UCTIONb3Ys
U3y4eHHbIE POPMYIBI U METO/IBI;

- YMETh ONEPUPOBATH MOHATUSAMU: MPAMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEACHHE, YTOJ MEXAY BEKTOPAMHU,
CyMMa BEKTOPOB, TPOU3BE/ICHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TIOMOIIbIO U3YYEHHBIX (POPMYIT KOOPAUHATHI CePETUHBI
OTpPE3Ka, PACCTOSIHUE MEXK/Y IByMs TOUKAMH;

-yMeTh BHIOMpaTh MOAXOJAIIMN W3YY4EHHBIH METON JyIst




peumicHud 3aJa4yr, pacCllO3HaABATb MATCMATUYCCKHC q)aKTbI u
MAaTeMaTUICCKHUEC MOACIU B IMPUPOAHBIX U O6H.I€CTB€HHLIX

ABJICHUSX, B MCKYCCTBE, YMEHHE IPUBOIUTH IIPUMEPHI

MAaT€MaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOH

MaTE€MaTHYECKOU HAYKH

OK 02. Ucrionp30BaTh
COBPEMECHHBIC CPE/ICTBA

MOMCKa, aHaIu3a W
MHTEpIpEeTau
uHpopMaIuu, u
nH(pOpMaIMOHHbIE
TEXHOJIOTUU TUTST
BBITIOJTHEHUS 3a1a4
npodeccuoHaATBHON
JEATeIbHOCTH

YMeHus: onpenenaTs 3a/1a4 JUTst IOMCKa HH(OpMAINK;
OTIPEICIIATh HEOOXO0JMMbIS

HCTOYHUKU UHPOPMAINH; IUTAHUPOBATh IIPOIIECC ITOUCKA,
CTPYKTYpPUPOBATH MOJIy4aeMyI0 HHPOPMAIUIO; BHIIEIATh
HauboJee 3HauuMoe B epevyHe HH(OpMalli; OLIEHUBATh
MPaKTUYECKYIO0 3HAUUMOCTb PE3yJIbTaTOB IIOUCKA;
0(pOpPMIISITH pe3yabTaThl OMCKA; IPUMEHSTH CPEICTBA
MHGOPMAIIMOHHBIX TEXHOJIOTHIA JJIST PEIICHUS
npodeccroHaNbHBIX 33a/1a4; UCII0JIb30BaTh COBPEMEHHOE
MpOrpaMMHOE oOecreueHne

3HaHMA: HOMEHKJIATypa HHQPOPMAIIMOHHBIX HCTOYHHKOB,

NPUMEHSIEMBIX B TPO(PECCHOHATHHON  JESITEIHHOCTH,
MpUEMBbl  CTPYKTypupoBaHus  uHpopmaruu;  dopmar
obopMIICHHsI ~ PE3yJbTaTOB  MMOWCKa  WH(OpMaIuu;

COBPEMEHHBIE CpE/ICTBAa U YCTpoHcTBa MHGOpPMaTU3ALNU;
MOPSIIOK MX MPUMEHEHHUS U MporpaMMHOE obOecriedeHue B
podeccuoHaAIbHOM 1eATEIbHOCTH

- YMEThb ONEpUPOBATh MOHATUAMH: pallMOHAJIbHAS (PYHKLHNS,

byHKIHS, byHKIHS,
norapudmuueckas QpyHKIUS, TPUTOHOMETPUYECKUE PYHKIINH,

HoKa3aTebHast CTETEeHHas
oOpaTHble (PYHKIMU; YMEHHE CTPOUTHh I'paUKU H3yYEHHBIX
(GyHKIMH, UCTIONb30BaTh IpaUKU MPU U3YYEHUU MPOLIECCOB
U 3aBUCHUMOCTEH, MpU pEIIeHUU 3a/1ad U3 JIPYIHX y4yeOHBIX

MpeAMETOB W 3a7a4 M3 pEATbHOW IKWU3HH, BBIPAXKATh
dbopmyIamMu 3aBUCUMOCTH MEXKIY BeTUINHAMMU;

- yMETh OTIEPUPOBATH TTOHSATUSIMU TOXJIECTBO,
TOKJIECTBEHHOE TpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEeMa ypaBHEHUHW U  HEpPaBEHCTB, PAaBHOCUJIBHOCTh
yYpaBHEHUH, HEPaBEHCTB U  CUCTEM, palMOHAIbHBIE,
UppanoHalIbHbIE, MoKa3aTesbHbIE, CTETIEHHbIE,
jgorapudmuueckue, TPUTOHOMETPHUUECKUE ypaBHEHUS,
HEPAaBEHCTBA U CHCTEMbl; YMETh peliarb ypaBHEHUS,

HEPaBEHCTBA U CHCTEMBbl C MOMOULIbIO Pa3IMYHBIX IPHEMOB;
pelaTh ypaBHEHHs, HEPAaBEHCTBA U CUCTEMbI C IIApaMETPOM;
OPUMEHATh ypaBHEHUS, Ui
pelIeHrsl MaTeMaTU4YeCKUX 3aJady U 3aJady U3 Pa3IM4HbIX
oOacTeil HayKu U pealbHOM KU3HH;

- yMeTb CBOOOJHO ONEpUpPOBAaTh HOHATUSAMM: [BH)KEHUE,

HCPABCHCTBA, HX CHCTCMbI

HapaHHeJ'IBHHﬁ IepeHoC, CUMMCTpHA Ha IUIOCKOCTH W B
IMPOCTPAHCTBE, IOBOPOT, npeo6pa30BaHHe HOI[06I/I§I,
HOI[O6HBIC (I)I/Il"prI; YMETb  pacCliO3HABATb PABHBIC U
HOI(O6HBIC (I)I/Il"ypbl, B TOM 4YHUCJIC B HNpHUPOAC, HCKYCCTBC,
APXUTCKTYPEC, YMCTH HCIIOJIB30BaTh reoOMETPUYCCKUC
OTHOIICHUS, HAXOAUTH TI'COMCTPHUYCCKUC BCIIMYMNHBI (I[J'II/IHa,




yroi, Mjouiaab, 00ObeM) IpU PEIIEHUU 3aJad U3 JPYIHX
y4eOHBIX MPEIMETOB U U3 PeaIbHOM KU3HU

OK 03. ITnanupoBats u
peann30BBIBATH
COOCTBEHHOE
npoeccHoHaTbHOE U
JMYHOCTHOE PAa3BHUTHE,
PEIPUHIMATEITHCKYIO
JeATENbHOCTD B
npodeccCuoHaIbHOM
cdepe, UCTIOJIB30BAThH
3HaHUS 10 MPABOBOU U
(buHaHCOBOM
I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX

YMeHusA: ONPENENATh aKTYaJIbHOCTh HOPMATUBHO-
MIPaBOBOW JOKYMEHTALIMU B PO(ECcCHOHAIBHON
NESITeIbHOCTH; IPUMEHATh COBPEMEHHYIO HAyUHYIO
po(hecCHOHATEHYIO TEPMUHOJIOTHIO; ONPEACTISATh U
BBICTPaNBATh TPAEKTOPHUH MTPO(PECCUOHAIBHOTO Pa3BUTHS
¥ caM000pa30BaHMs; BBISBISTH JOCTOMHCTBA U
HEJ0CTaTKU KOMMEPUECKOH UIen; IPE3EeHTOBATh UJIEU
OTKPBITHSI COOCTBEHHOTO Jiejia B MpodecCuoHaIbHOM
NEeSITETFHOCTH; OPOPMIISTH OM3HEC-TIIaH; PACCUUTHIBATH
pa3Mepsl BBIILIAT IO IPOLEHTHBIM CTaBKaM KpEAUTOBAHUS;
OTIPEeINIATh HUHBECTUIIMOHHYIO MPUBJIEKATEIbHOCTh
KOMMEpPUYECKHX UeH B paMKax MpoQeccuoHanbHOM
NeSITeNIbHOCTH; PE3EHTOBAaTh OM3HEC-UACI0; ONIPEEATh
HCTOYHUKU (PUHAHCUPOBAHUSA

3HaHMs: coJepKaHUE aKTyalbHOW HOPMATUBHO-TIPABOBOM

- yMETb  OIEpUPOBATh  IMOHATHAMHU:  PaAlUOHAIBHBIC,
UpPpalMOHAJIIBHBIE, II0KAa3aTeNbHbIE, CTEIICHHBIE,
JorapuMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHUS U

HEpaBEHCTBA, UX CUCTEMBI;
- YMETh ONEPUPOBATH MOHSATHUSMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHUKa, KyO, mapajiesienunes], npusma, Tupamuia,
durypa u MOBEPXHOCTH BpAICHHUSA, IUIUHIpP, KOHYC, IIap,
cthepa, ceueHus (GUTypbl BpallleHHs, IIIOCKOCTh, KaCaIOIIasICs
cheprl, UUIUHIPA, IIOIadb
MAPaMUJIbI, TPU3MBI, KOHYCA, NUIWHIpPA, TUIOMIAAb Chepsl,

KOHYcCa, MOBEPXHOCTHU
00beM Ky0a, IPSIMOYTOJILHOTO MapasuIeNIeuIe1a, TMPaMHU/IbI,
NpU3MBI, IWIKHIPA, KOHyca, Iapa; yMEHHWE H300pakaTh
MHOTOTPaHHUKH ¥ TIOBEPXHOCTH BpAIICHUS, UX CCUCHHS OT

CUTYyaLHuAX MOKyMCHTALIMH,  COBPEMCHHAs HHAyIHAS ¥ | PYKM, C TIOMOHIBIO  4YEPTEKHBIX  HMHCTPYMEHTOB H
npodeccruoHabHas TEPMUHOJIOTHS; BO3MOJKHBIE | JJICKTPOHHBIX CPC/CTB; YMETh pPACIO3HaBATH CHMMCTPHUIO B
TPaeKTOPUHU npodeccuoHaIBLHOTO ppa3BUTHS u | IPOCTPaHCTBE, YMETb pacro3HaBaTh IIpaBHJILHBIC
camo00pa3oBaHus; OCHOBBI npeanpuHUMaTeNnbckoit | MHOTOIDaHHHUKH,
NEATeNbHOCTH; OCHOBBI  pGHHAHCOBOW  IpaMOTHOCTH; | - YMCTH ONCPHPOBATH IIOHATHAMM:. IHPAMOYroJIbHas CUCTEMa
IIpaBuJIa pa3paboTKu On3HeC-IJIaHOB; nopsagok | KOOPAUHAT,  KOOPAWHATBL ~ TOHYKH, BEKTOP, KOOPAMHATHI
BBICTPAaUBaHUS IPE3CHTALMM; KpeAuTHbIE OaHKoBckue | BCKTOPA, CKAIIPHOC HPOU3BEICHUC, YTOJI MEIKIY BEKTOpaMH,
TIPOLYKTHI CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOJUTh
C IOMOILBI0 H3Y4YEHHBIX (DOPMYNI KOOpPAMHATBI CEPEIUHBI
OTpE3Ka, paCCTOSIHUE MEKIY ABYMs TOYKAMU
OK 04. DddexktuBHO | YMeHus:  ONpelensTb  aKTyallbHOCTb ~ HOPMATHUBHO- | - YMETb OIEPUPOBATh MOHATHAMU: CIIy4allHBIH OIBIT U
B3aMMOJEHCTBOBATh M | IPABOBOM JTOKyMEHTalluH B npodeccroHanbHOMU | CllydallHOE€ COOBITHE, BEPOSTHOCTb CIIy4allHOTO COOBITHS;
paboTaTh B KOJUIEKTUBE | AEATEIBHOCTH; IPUMEHATb  COBPEMEHHYK)  HAy4yHYIO | YMETb  BBIUHCIATH ~ BEPOATHOCTb € HMCHOJIB30BaHHEM
Y KOMaHJIe Ipo(eCCHOHAIBHYIO  TEPMUHOJIOTHIO;  ONPENeNATh U | TpauuecKuX METOJO0B; HNPUMEHATh (POPMYINbl CIOKEHHUS U

BBICTpAauBaThb TPACKTOPHUUN HpO(I)CCCI/IOHaJ'IBHOFO pa3BUTHUA U
CaMOO6pa3OBaHI/I${; BBIABJIATH JOCTOMHCTBA M HCOOCTATKU
KOMMCp‘IeCKOI‘/’I nacu; MNpC3CHTOBATL HUJIACU  OTKPLITHUA

YMHOXKCHUA  BCPOATHO CTCI‘;I, KOMGI/IHaTOpHBIC (I)aKTBI u
(I)OpMy.TIBI npu pelmcHUU 3aJa4d, OLCHUBATH BCPOATHOCTHU
PCAIBHBIX CcO 6BITPII>1; 3HaKOMCTBO CcO CJ'Iy‘IH.fIHLIMH




COOCTBEHHOTO Jienia B MpPO(ECCHOHATIBHON NesITeIbHOCTH,
oopMIIsATh OM3HEC-TUIAH; PACCYUTHIBATH Pa3Mepbl BBIIIAT
M0 TMPOIEHTHBIM CTAaBKaM KPEIUTOBAHUS; OMNPEACIATH
WHBECTHLIMOHHYIO  TPUBJICKATEIBHOCTh  KOMMEPYECKUX
uaen B paMkKax MpodecCHOHANbHON  JCSTENbHOCTH,
MPE3CHTOBATh  OM3HEC-HUJCI0; OMPENeNsATh HCTOYHUKHU
(HAHCHPOBAHUSA

3HaHMA: cojaep)KaHUE aKTyaJbHOM HOPMAaTUBHO-TIPaBOBOM

JOKYMEHTAlUU; COBpEMEHHast Hay4Hast U
npodeccroHaibHas TEPMHUHOJIOTHS; BO3MOKHbIE
TPAEKTOPUU npodeccunoHalIbHOTO pa3BUTHS U
camMo00pa3oBaHus; OCHOBBI pePUHUMATENbCKOM

NEeSITeIbHOCTH;  OCHOBBbI  ()MHAHCOBOM  IpaMOTHOCTH;
MpaBuIIa pa3paboTKu OU3HEC-IIJIaHOB; MOPSAIOK
BBICTPAaMBaHUS IPE3CHTALNM; KpPEAUTHbIE OaHKOBCKHE
TIPOJTYKTBHI

BEIMYMHAMHU; yMEHHE TPUBOJUTH IPUMEPHI IMPOSBICHUS
3aKOHa OOJBIIMX YHUCENT B MPHUPOTHBIX M OOMIECTBEHHBIX
SIBJICHUSIX;

- yMeTb CBOOOJHO OIEPUPOBATh MOHATUSAMU: CTEHEHb C
LEJIBIM TI0Ka3aTesieM, KOPEHb HaTypalbHOW CTENEHH, CTENICHb
C palMOHAJIbHBIM MOKAa3aTeNieM, CTENEHb C JIEHCTBUTEIIBHBIM
(BElIECTBEHHBIM) TIOKa3aTesieM, JorapudmM uuciaa, CHUHYC,
KOCUHYC ¥ TAHT€HC MPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHUSAMU: TIpadukx
¢yHkuuM, oOpaTtHas QYHKIMS, KOMHOO3MLMS — (YHKIHH,
nvHeWHas (yHKOWsA, KBaapaTuyHas (QYHKIOWS, CTENCHHAs
GyHKIMS € ILeNbIM  [OKa3zaTeleM, TPUTOHOMETPUYECKHE
¢byHkuuM, oOOpaTHblE  TpPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszareiabHass U Jorapudmuueckas (QyHKUUH; YMETb
ctpouTh rpaduku (GYHKIUNA, BBITIOJHITH MPEOOpa3oBaHUS
rpaduKoB (PyHKITUH;

- YMETb HUCHOJb30BaTh Ipaduku GYHKUUH A7 U3ydeHHs
IPOLIECCOB U 3aBUCUMOCTEH IPU pEIIeHUM 3ahad U3 JPYrux
y4eOHBIX NPEIMETOB M U3 pPEalbHON JKMU3HU; BBIPAXKaTh
(dopMynaMu 3aBUCUMOCTH MEX/1y BETMUNHAMU;

- CBOOOJIHO ONEpUpPOBaTh MOHATUAMHU: YETHOCTb (PYHKIHH,
HNEpUOJUYHOCTh  (YHKLUUH, OTIPAaHUYEHHOCTb  (YHKLUH,
MOHOTOHHOCTbh (DYHKIIMH, 3KCTpeMyM (PYHKIIMH, HanOoOJbIlee
U HavMeEHblllee 3HAYeHUs (YHKLUUU Ha MPOMEXKYTKE; YMETb
IPOBOJUTH UCCIIeI0BaHUE (DYHKLINU;

- YMETb HCIHOJb30BaTh CBOICTBA M Tpapuku (yHKUHUH JUIs
pelleHHs] ypaBHEHHM, HEPaBEHCTB M 3a/a4 C MapaMeTpamuy;
n300pakaTb Ha KOOPJAMHATHOW IIJIOCKOCTH MHOXECTBA
peleHui ypaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIIO Ha

Yvmenus: T'paMOTHO H3JIaraTb CBOU MBICIU U O(I)OpMJISITB
AOKYMCHTBI 110 HpO(I)CCCHOHaHLHOfI TEMATUKC Ha
TOCYAapCTBCHHOM A3BIKC, TPOSABJIIATH TOJCPAHTHOCTL B

- YMCTh OIICPUPOBATHL MOHATUAMU: CPECAHEC apI/I(I)MCTI/I‘{CCKOC,
MEauaHa, HanOOJIbIIIce U HaMMEHBIIIEE 3HA4YCHUA, pa3Max,
AUCHCpCus, CTAHAAPTHOC OTKIOHCHHUEC YHUCIOBOIO Ha60pa;




roCcyJIapCTBEHHOM

SI3BIKE Poccuiickon

pabodeM KOJICKTHUBE;
- YGG)KI[CHHOCTB B 3HAYUMOCTHU JId JIMYHOCTU U OGH.[CCTBa

uH(pOpMaLHIO,
NpPECTAaBICHHYIO B TaONUIaxX, Ha JAMarpammax, rpadukax,

YyMEHUE  U3BJIEKaTb, HHTEPIPETUPOBATH

@enepaud C y4€TOM | OTEYECTBEHHONO W MHUPOBOIO HCKYCCTBA, JTHUYECKHUX | OTPAXKAIOLIYI0 CBOWCTBA PEAIbHBIX NPOLECCOB M SIBJICHUIA;
ocoOeHHOCTeH KyJbTYPHBIX TPAJIULIMI U HAPOJHOTO TBOPUYECTBA; OPEICTaBISITh  HMHQOPMAIIMIO ¢ TIOMOIIBIO TaONHIl U
COLMAIIBHOTO U | - TOTOBHOCTb K CaMOBBIPDQXEHHIO B Pa3HbIX BHJAX | AUarpaMM; HCCIEAOBAaTh CTAaTUCTUYECKUE JaHHbIE, B TOM
KYJIbTYPHOTO HCKYCCTBa, CTPEMJICHUE MPOSBIIATh KAa4eCTBA TBOPYECKOW | UMCI€ C  NPUMEHCHHEM TpadUYecKHMX  METOJ0B W
KOHTEKCTa JIMYHOCTH; ANEKTPOHHBIX CPECTB;
3HaHMA: O0COOEHHOCTH COLMAIBHOTO U KYJIBTYPHOIO | - yMETh ONIEPUPOBATH MOHATUSIMU: TOUYKA, TIPSIMasi, IIIOCKOCTH,
KOHTEKCTa; mpaBwia OQOpMJIEHHMS  JOKYMEHTOB U | MPOCTPAHCTBO, JBYIPAHHBIA  YTrOJ,  CKpPENIMBAIOIIHECS
MMOCTPOCHUSI YCTHBIX COOOIIEHUH. MpsIMbIE, MAPAIIIETBHOCTD U MEPIECHANKYIAPHOCTh MPSAMBIX U
IJIOCKOCTEH, YroJl MEXAY NPSIMBIMH, YTOJd MEXAY MPIMOU U
IJIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSIMH, PAacCTOSIHUE OT
TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMHU,
pacCTOSIHUE MEKTY TUIOCKOCTSMU;
- YMETb MCIIOJIB30BaTh IMPU pPEUICHUH 3aJay WU3y4YCHHBIC
dakTel W TEOpeMbl IJJAHUMETPUHU; YMEHHE OIICHHWBATh
pa3Mepbl 00bEKTOB OKPYXKAIOIIET0 MUPa
OK 06. [IposiBnATH| YMeHMSI: ONKMCHIBATH 3HAYUMOCTh CBOCH CIICIMAIBHOCTH; | - YMETh pEIIaTh TEKCTOBBIC 3aJla4d Pa3HBIX THIIOB (B TOM
TpaXXTaHCKO- MPUMEHSATh CTaHJIAPThl AHTUKOPPYIIIMOHHOTO TOBEJCHHMS. | YUCJIC HA TMPOIEHTHI, JIOJIM M YacTH, Ha JABWKEHHE, paloTy,
MaTpHOTHICCKYIO 3nanus: CYIIHOCTb TPKIAHCKO-TIATPUOTHIECKONW | CTOMMOCTh TOBApOB WM YCIYT, HAJOTH, 3aJa4d U3 00JacTH
Eg;%?{%%np%mb MO3ULHUK, OOLICYETOBEYECKHX ICHHOCTEH, 3HAYUMOCTb | YIIPABICHHS  JUYHBIMH M CEMEHHBIMH (punancamu);

OCO3HAaHHOE MOBEJICHHE
Ha OCHOBE
TpaJULIUOHHBIX
POCCHHCKUX TyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM 4ucIIe
C Y4E€TOM IrapMOHU3aLUH
MEKHAIMOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOIIEHHH, TPUMEHSTh
CTaHAapThI
AHTUKOPPYILIUOHHOTO
MIOBE/ICHMUS;

HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH II0 CIICOHUaJIbHOCTH,

CTaHIapThl AHTHKOPPYIIIIUOHHOT'O IIOBCIACHUA u

MOCJICACTBUA €TO HAPYILICHU.

COCTaBJIATh BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA HW HX
CUCTEMBI 110 YCIOBHUIO 3aJadyu, HCCICAOBATh IIOJIYYCHHOC
pPEIICHUC U OLICHUBATDL HpaBI[OHOI[O6HOCTB PE3YJIbTATOB,

- YMCThb ONCPUPOBATH MNMOHATHUAMU: OIPEACICHUC, aKCHOMa,
TCOpEMa, CICACTBUC, CBOI>'ICTBO, IIPpHU3HAK, JO0Ka3aTCJIbCTBO,

paBHOCUIIbHBIE  (OPMYIHPOBKH; yMETh (POPMYIHUPOBATH
oOpaTHOE ¥ TPOTUBOIOJOXKHOE YTBEPXKICHHE, MPHUBOIUTH
OpuMepbl U KOHTPOPUMEPHI,  HUCIOJIb30BaTh  METO]

MaTeMaTH4ecKOoW HMHIYKIMU; TPOBOJUTH JOKa3aTelbHbIC
pacCy)XJIeHHsI TIPU PEIICHUU 3a/ad, OICHUBATh JIOTUYECKYIO
NPaBUILHOCTh PACCYKICHUH;

- yMeTh cBOOOTHO
HOCJIEI0BATEIbHOCTb,

HOHSATUSMHU:
nporpeccus,

OIIEpUpPOBATH
apupmeTHyecKas




reoMeTpuYecKass Iporpeccusi, OeCKOHEYHO YyObIBaromas
reoMeTpudecKas HPOTPECCHS; yMETh 3a/1aBaTh
IOC/ICIOBATENBHOCTH, B TOM  9YHCI€ C  [TOMOIIBIO
PEKYppPEHTHBIX (HOpMYIT,;

- YMCTb BI>I6I/IpaTI) HOI[XOI[?[HH/Iﬁ MCTOA AJid pCLICHUS 3aaa4u,

IIOHMMAaHUue 3HAa4YUMOCTHU MaTEMaTHUKU B HN3Yy4YCHHUU

MNPpUPOAHBIX M 06HIGCTBGHHI)IX mponeccoB U SIBJICHI/If/'I; YMETb
paciio3HaBaThb IIPOABJICHUC 3aKOHOB MaTEMAaTUuKHU B
HCKYCCTBE, YMCTb MNPUBOAWUTH IMPUMCPbBI MAaTEMATHYCCKUX

OTKPBITHM POCCUMCKON U MUPOBOY MaTeMAaTHYECKOW HAyK1

OK 07. CopeiicTBoBaTh
COXpaHEHHIO
OKpYXKAIOIIEH  Cpenpl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HaHUSA 00
W3MEHEHUH  KJIMMAaTa,
MIPUHLIUTIBI
OEpeKITMBOTO
MIPOU3BO/ICTBA,

3¢ HeKTHBHO
JIEUCTBOBATh B
Ype3BbIYaiHBIX
CUTYAIHSIX

Ymenus: cobmogaTh HOPMBI IKOJIOTUYECKON
0€30TMaCHOCTH; OTIPEICIISITh HAITPABICHHS
pecypcocOepexeHus B paMkax mpodeccrnoHaIbHO M
ACATCIIBbHOCTH 110 CIICITUAJIBHOCTHU

3HaHMA: TpaBUJa OSKOJOTMYECKOHM O€30MacHOCTH IpH
BEJICHUN MPO(ecCHOHANBHON JesTebHOCTH; OCHOBHBIE
pecypchl,  3aJIeMCTBOBaHHbIE B MPO(ecCHOHATBLHOMN

JESITETFHOCTH; TIyTH 00ECTICUCHHSI PECYPCOCOEPEIKECHHS

- YMETh OINEpUPOBATH MOHATUAMU: (YHKIMS, HENpepbIBHASL

byHKIHA,
UHTETpall; YMETb HaXOJWUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX

MPOU3BOJIHAS, [E€PBOOOpaA3Hasi, OIpPeIeICHHbII
GyHKIMHA, UCTOIB3YsI CIPAaBOYHBIE MaTepUabl; UCCIE0BaTh
B TPOCTEHIIMX cly4asXx (YHKIUA HA MOHOTOHHOCTb,
HaXOJWTh HAaWOOJBIINE U HAaUMEHbIINE 3HauYeHUs (QYyHKIUI;
CTPOUTH I'papUKK MHOTOUJICHOB C UCIOJIB30BAaHUEM almapara
MaTe€MaTHUYECKOr0 aHANN3a; MPUMEHSATHh IMPOU3BOAHYIO IpHU
pemieHuy  3a1a4 JBIKEHUE; pemaTrb I[PaKTHKO-
OpUEHTUPOBAaHHBIE 3aJaud Ha HAuOOJIbIINE W HAMMEHbILINE

3Ha4YCHUS, HAa HAXOXACHHUE IIYTH, CKOPOCTU U YCKOPCHU A,

Ha

- yMeTh  ONEpUPOBATh  IOHATUSAMHU:  JBIDKEHHE B
nojfoOHple  (urypel B
UCIIOJIb30BaTh OTHOILICHHE IUIOIIAJCH IOBEPXHOCTEH U

00beMOB MOJOOHBIX (GUTYp IIPU PEIICHUU 33]1aY;

MIPOCTPAHCTBE, MIPOCTPAHCTBE;

- YMETb BBIYMCIIATh TEOMETPUUECKUE BETMUUHBI (JUIMHA, YrOJ,
wiomaab, o00beM, IUIOIAb MOBEPXHOCTH), HCIOJIB3Ys
U3y4EHHbIE (POPMYIIBI U METOIbI

[1K.1.1. Pa3pabarbiBaTh
TEXHHYECKOE  3aJlaHHe
COIJIaCHO TpeOOBaHUAM
3aKa3uMKa

- pa3pa60TK1/I TCXHUYCCKOT'O
Tpe6OBaHI/I$IM 3aKa3yuKa

3aJaHusA COorjiaCHO

YMmenua:
pa3pabaThiBaTh KOHIICTIIIUIO TIPOCKTA;

- YMeTh pellaTh TEKCTOBBIE 3a/laud Pa3HBIX TUIOB (B TOM
YuciIe Ha MPOLEHTHI, JIOJU M YacTH, Ha JIBUXKEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3aJaydl U3 OO0JIACTH
yIpaBJIeHUs] JIMYHBIMM W CEMEHHBIMH  (PUHAHCAMH);
COCTaBJISITh BBIP@KEHHs, YpAaBHEHUs, HEPABEHCTBA M MX




HaxXOJUTh XYJO0KECTBCHHBIE CIEUU(DUISCKUE CPECTBA,

HOBBIC OOpPa3HO-TUIACTUYECKUE PEIICHUS IS KaKIOU

TBOPYECKOM 3a/1a4u;

BBIOMpATh TpauuyecKhe CpelIcTBa B COOTBETCTBUU C

TEMAaTUKOW U 3a7a4aMH IPOEKTA;

BJIAJICTh KJIaCCHYECCKHUMH M300pa3uTEILHBIMU u

TEXHUYECKUMHU TpPUEMaMHU, MaTepuajaMd U CpeACTBaMU

MPOEKTHOM TparKu U MAKETUPOBAHUS

3HaHUsA: COBPEMEHHBIE TCHICHIINH B 00JIaCTH JU3aiiHa;
TEOPETHYECKHUE OCHOBBI KOMITO3UITHOHHOTO MIOCTPOCHHUS B
rpagu4eckoM U B 00bEMHO-TIPOCTPAHCTBEHHOM JTU3aliHE

CUCTCMBI IO YCJIOBHUIO 3aJa4yud, HMCCIICAOBATH IOJYYCHHOC
PCIICHUC U OLICHUBATDH HpaBl[OHOI[O6HOCTB PE3YJIbTATOB,




2. CTPYKTYPA U COJEPKAHUE OBLLIEOBPA30BATEJIBHOI YUEBHOI
TACIHATIIAHBI

2.1. O6beM 001Ie00pa3oBaTEILHON YUeOHON TUCIUIIIUHBI U BUIbI Y4e0HOIi padoThl

Bun yueOHoii padoThI O0beMm B yacax
O0beM 00pazoBaTebLHOI NPOrpaMMbl 242
NHauBuAYyaIbHBIA HPOEKT -
KoncyabTanmuu 2
CymmapHasi yueOHasi Harpy3Ka BO B3aHMO/IEliCTBHM C IpenoiaBarejiemM 234
B TOM YHCIIE:
JIEKIIUHU, YPOKU 156
MIPaKTUYECKUE 3aHATHS 78
J1a00paTOPHBIC 3AHITHS -
U3 HUX NPodecCHOHATILHO OPMEHTHPOBAHHOE cO/IepKaHue (CoaepKaHue 40
NMPHUKJIATHOTO0 MOIYJIA)
IIpomexyTouHasi aTTeCTAMA: dK3aMEH 6




2.2. TemaTuyeckuii IJIaH U cojieprKaHNe 0011e00Pa30BaTEIbHON Y4eOHOM U CHUIIHHBI

Koabl koMneTeHIUIA,

HaumeHoBanue Coaep:xkanue y4ueOHOro marepuasa u popmMbl OpraHu3anuu 1esiTeTbHOCTH (;f]: (popMHUPOBAHUIO KOTOPBIX
pa3/ieJioB U TeM o0y4aromuxcst qacax CIOCOOCTBYET 3JIeMEHT
NMPOrpaMMbl
1 2 3 4
Paznen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHO IIKOJIBI 18
Tema 1.1 Coneprxanue yaeOHOTO MaTepuasa 4
Lems u 3amaun | [lems v 3a1a9M MaTeMaTHUKH TIPH OCBOCHUH CIICITUATEHOCTH.
MaTeMaTHKH npu | ba3oBble 3HaHUS W YMEHHS TI0O MareMaTHKe B TPO(EeCCHOHATBLHOW H B
OCBOCHUU CIIEHUAIBHOCTH. | IOBCEAHEBHOU JCSITEILHOCTH.
Uwcna v BEIYUCTICHUS JleWicTBUsT  HaJ  TOJIOKUTEIBHBIMH M OTPHUIATEIBHBIMH ~ YHCIAMH, C
OOBIKHOBEHHBIMH U JICCATUIHBIMU JIPOOSMHU.
JlecTBUS cO cTeneHsIMHU, POPMYITBI COKPANCHHOTO YMHOKEHUS
KombOunmnpoBaHnHoe 3aHsTHE 4
Tema 1.2 Coneprkanue yaeOHOTO MaTepuasa 4
[IpouieHTHBIE BRIUKCIEHUS. | [IpOCTBIC MPOIICHTHI, pa3HbIe CIIOCOOBI MX BBIYUCIICHHS. OK 01, OK 02, OK 03, OK 04,
VYpaBHEHHUS M HEPABEHCTBA | KOMOMHHUPOBAHHOE 3aHATHE 2 OK 05, OK 06
Jlunelinble, KBaJpaTHBIC, IPOOHO-TMHEIHBIC YPABHCHHS U HEPABCHCTBA Ix-11
[IpakTrueckoe 3aHsITHE 2
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeporcanue 6
[IponieHTHBIE BBIUUCICHUS | HPUKTIAOHO20 MOOY)
B npodeccuoHanbHbIX | [IpocThie ¥ CIOXHBIE ~ MPOLEHTHL.  [IPOICHTHBIE  BBIYUCICHUS B
3a/1ayax podecCHoHANIbHBIX 3aJa4ax
[IpakTuueckoe 3aHsTHE 6
Tema 1.4 Copeprxanue yaeOHOro Marepuaia 4
Pemenne 3anay. BxonHon | Beiuucnenus u npeoOpa3zoBaHusi. YpaBHEHUS M HEpaBeHCTBA. ['eomeTpus Ha
KOHTPOJITb TJIOCKOCTH
KomOuaMpoBaHHOE 3aHITHE 4
Pa3nen 2 [IpsiMble U MJ10CKOCTH B MpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 36 OK 01, OK 03,
Tema 2.1.  OcnoBusle | Conepxanue ydeOHOTO MaTepuana 4 OK 04, OK 07
noHATHA  cTepeomerpui. | [Ipeamer crepeomerpun. OCHOBHBIE TOHATHUS (TOYKa, MpsiMas, IUIOCKOCTH, IIK-1.1

Pacnonoxxenne npsMmbIx U
IJIOCKOCTEN

npoctpaHcTBo). OCHOBHBIE aKCHOMBI  cTepeomeTpuu. llepecekaromuecs,
napajyiebHblE W CKPEIIMBAIOLIMECS NpsMble. YTOI MEXAy MNpSIMbIMH B
npocTtpanctBe. [lepneHauKyasspHOCTh NpsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE

burypsl




KoMOuHupoBaHHOE 3aHsITHE 4
Tema 2.2. Tlapamnensaocts | Conepkanue yueOHOTo MaTepuana 6
MPSIMBIX, IpsAMOM u | IlapannensHble npsiMas U ockocTs. Onpenenenue. [Ipuznak. CoiicTBa.
IJIOCKOCTH, INIOCKOCTEN [Tapannensnblie mnockoctu. Onpenenenue. Ilpusnak. CoiicTsa.

Terpasap u ero 3J€MEHTHI.

KoMOuHupoBaHHOE 3aHITHE 4

[Tapannenenunen u ero snemeHTbl. CBOICTBA NMPOTHUBOIOJIOKHBIX I'paHEH U

JuaroHaiied napauienenunena. Ilocrpoenre 0CHOBHBIX CeYEHUN

[pakTHYeCKOE 3aHATHE 2
Tema 2.3. | Coneprkanue yueOHOTO MaTepuasa 4
[epnieHTUKYISIPHOCTD [eprienaukynsipabie npsivbie. [lapamienbHbie TpsMbIe, TIEPICHINKYISIPHBIE K
MPSIMBIX, psIMOM U | tuiockocty. [Ipu3HaK MepneHuKyIIPHOCTH MPSIMON U TIIIOCKOCTH
TUTOCKOCTH, TIJIOCKOCTEH KomOuHMpOoBaHHOE 3aHsTHE 4
Tema 2.4. Tlepnenauxynsp | Conepkanue yaeOHOro marepuaia 4
u HakinoHHad. Teopema o | [lepnenaukysasip ¥ HakiIoHHas.  Teopema O Tpex MEPHEHAMKYIApax. YTom
TpeX MepIeHANKYISpax MEX]Ty IPSIMOI M TUTOCKOCTBIO.

VYron mexay mnockoctsamu. IlepneHiuKyasipHble IIOCKOCTH.

PaccTosinus B mpocTpaHCTBE

KombOunmnpoBanHoe 3aHsTHE 4
Tema 2.5. Koopmunarer u | Cozpepkanue yaeOGHOro Marepuaa 6
BEKTOPEI B IPOCTPAHCTBE | JlekapTOBBI KOOPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. CrokeHue

U BBIYMTAHUE BEKTOPOB. YMHOXEHHME BeKkTopa Ha uucino. CkanspHoe

IIPOU3BEICHNE BEKTOPOB.

KomOunnpoBaHHOE 3aHsTHE 4

[IpocTeiimme 3a1aun B KOOpAMHATAX

[IpakTryeckoe 3aHsATHE 2
Tema 2.6. Ilpsmeie wu | Ilpogheccuonansno-opuenmuposannoe cooepircanue (cooeprucanue 6
IIJIOCKOCTHU B | NPUKIAOH020 MO00YJIA)
MIPAKTUYECKUX 3a/1auax B3anMHoe pacnosioxkeHue npsiMbIX B IpocTpaHcTie. [lapannensHocTs npsiMoit 1

IUIOCKOCTH, MapajjIeNIbHOCTh IUIOCKOCTEH, MEepPHEeHIUKYISIPHOCTh IMIOCKOCTEH.

PacnionoxeHue mnpsAMBIX M IUIOCKOCTEH B OKpyXkamoomem Mupe (mpupose,

apXUTEKType, TeXHUKeE). PerieHne npakTHKO-OpUeHTHUPOBAHHBIX 3a/1a4

IIpakTryeckoe 3aHsATHE 6
Tema 2.7 Pemenue 3amau. | Conepkanue yaeOHOTO MaTepuana 4

HpHMLIe 1N TIJIOCKOCTH,

Pacnonoxenue MPSAMBIX U IIOCKOCTEN B IMPOCTPAHCTBC. HCpHCHI[I/IKy.TISIpHOCTL u




KOOpAWHATBI U BCKTOPLI B

MMApaJUIENbHOCTh NPSMBIX M IUIOCKOCTEW. JleKkapTOBBI ~KOOpDAWHATHI B

IIPOCTPAHCTBE npocrpaHcTBe. BekTopsl B npoctpaHcTBe. Cll0KEHUE U BBIUMTAHHE BEKTOPOB.

YMHOkeEHUE BeKTopa Ha ynciio. KoopaunaTel BEKTOpa

KoMOuHupoBaHHOE 3aHsITHE 4
Pa3nea 3. OcHoBbI TpuroHOMeTpuU. Tpuronomerpudeckue PyHKIUH 24 OK 01, OK 02, OK 03, OK 04,
Tema 3.1 Coneprxanue yaeOHOTO MaTepuasa 4 OK 05
Tpuronomerpuueckue Pagnannas wmepa yria. IloBOpoT TOUKM BOKpPYr Hadaja KOOpJMHAT.
GyHKIMM OpOU3BONIBHOTO | OmpeneneHne CHHYCa, KOCHHYCa, TAHICHCa M KOTAHTEHCa. 3HAKW CHHYCa,
yria, yucia KOCHMHYCa, TaHI€HCa M KOTAHIeHca IO YEeTBEPTAM. 3aBUCHUMOCTb MEXIY

CHUHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAHT'€HCOM OJIHOTO M TOTO K€ yrjia

KombunmnpoBanHoe 3aHsTHE 4
Tema 3.2  Ocuosusle | Conepxanue yueOHOTO MaTepraia 4
TPUTOHOMETPUYECKHUE Tpuronomerpuueckue TOXIECTBA. [TpeobpazoBanus MPOCTENIINX
TOKJIECTBA TPUTOHOMETPUUECKUX BbIpakeHUuH. CHHYC, KOCHUHYC, TaHI€HC U KOTaHT€HC

YTJIOB OL U - O

KombOunmnpoBaHnHoe 3aHsTHE 4
Tema 3.3 CopepxaHue yueOHOTo MaTepuana 6
Tpuronomerpuieckue OO6macth omnpeneneHus ¥ MHOXKECTBO 3HAYCHUH TPUTOHOMETPHUECKUX (PYyHKITUH.
GyHKIMH, UX CBOWCTBA U | UETHOCTH, HEYETHOCTh, MEPHOJUYHOCTh TPUTOHOMETPUYCCKUX  (YHKITHIA.
rpadguku CpoiicTBa u rpaduku GyHKIIUH y = COS X, y = Sin X, y = tg X, y = ctg X.

KombOunmnpoBanHoe 3aHsTHE 4

CxaTtue u pacTspkeHue rpaduKkoB TPUTOHOMETPUYECKUX (DYHKITUH.

IIpeoOpaszoBanue rpaduKoB TPUTOHOMETPUUECKUX (YHKIIMIA

[IpakTiueckoe 3aHsATHE 2
Tema 3.4  O6parueie | Conepkanue yaeOGHOro Marepuaa 4
TPUTOHOMETPHYECKHE OO6patHbie TpuroHomerpudeckue GpyHkuuu. Mx cBoiicta u rpaduki.
byHKIMU KomOuaMpoBaHHOE 3aHITHE 4
Tema 3.5 Copeprxanue yaeOHOro Marepuaia 6
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
YPaBHEHUS M HEPABEHCTBA | PelleHHe TPUTOHOMETPUYECKUX YPABHEHUU OCHOBHBIX THUIIOB: MpOCTEHIINE

TPUTOHOMETPUUECKUE YpPaBHEHUS, CBOJSIIMECS K KBaJpaTHBIM., pellaeMble

Pa3IoKEHUEM Ha MHOXKMTEIIHN, OJHOPOIHBIE.

KombOuHupoBaHHoO€ 3aHsTHE 4

HpOCTCfII.HPIC TPUTOHOMCTPUYICCKHUEC HCPABCHCTBA

Tema 3.6 Pemenue 3anau.

Copepxanue yueOHOTO MaTepuana

Hpeo6p330BaHHe TPUTOHOMCTPUUYCCKUX BBIpa)i(eHHﬁ. Pemienue




OCHOBBI  TPUTOHOMETPHH.

TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB B TOM YHUCIIE C UCIIOJIb30BAHUEM

Tpuronomerpuueckue CBOMCTB (DYHKITHIA
byHKIIN [IpakTruyeckoe 3aHsATHE 2
Pa3nen 4. IIpon3BoaHas u nepBoodpasHas GyHKIMHU 48 OK 01, OK 03,
OK 04, OK 06,
OK 07 IIK-1.1
Tema 4.1 Iousitue | Coaepxanue yueOHOTO MaTepuaia 8
npousBoaHoi. @opmynsl u | [Ipupamenue aprymenrta. Ilpupamenne ¢yHKnuu. 3amadd, NPUBOIAIINE K
npaBuia MOHATHIO MPOU3BOAHON. OrmpeneneHne NpOU3BOAHOW. ANTOPUTM OTBICKAHUSA
T depeHpoBaHNs npon3BoiHON. @opmynsl quddepenunponanus. [Ipasuna quddepeHnrpoBanms
KombunmnpoBanHoe 3aHsTHE 4
®opmyinsl tuddepentmposanus. [pasuna nuddepenumpoBanust
[IpakTHueckoe 3ansTHE
Tema 4.2 Tlonstue o | Conepxanue yueOHOTO MaTepraia
HMerepHBHOCTH byHKUMA. "oparye HenpepbeiBHON (yHkuuu. CBoiicTBa HenmpepblBHON (QyHKIHU. CBs3b
CTOA MHTCPBAJIOB MeX/Ty HEIIPEPBIBHOCTBIO U T (B dEepeHINPYeMOCThI0 GDYHKIIMN B TOUKE.
KombOunmpoBanHoe 3aHsTHE 4
ANTOpUTM pellIeHHs] HEPaBEHCTB METOI0M UHTEPBAJIOB
[IpakTrueckoe 3aHsITHE 4
Tema 4.3 Cogepxanue yueOHOTo MaTepuaa 4
['eomerpuueckuit u | ['eomMeTpuvecKuii CMBICT TMPOU3BOJHON (PYHKIMU — YIJI0BOW KodhduimeHT
(bu3rIecKuit CMBICII | KacaTeabHOU K rpaduKy (pyHKIIMU B TOUKE. YpaBHEHUE KacaTeIbHOH K rpaduky
MPOU3BOTHOM dhyHKIUN.
KomOuaMpoBaHHOE 3aHITHE 2
AJITOpPUTM COCTABJICHHUS YpaBHEHHsI KacaTesibHOMU K rpaduky dpyHkiuu y=f(X)
[IpakTuueckoe 3aHsATHE 2
Tema 4.4 Monotonnocts | Conepkanue yaueOHOro MaTepuana 4
GyHKIMH. Touku | Bo3pactanue u yObiBaHME (DYHKIIMH, COOTBETCTBHE BO3pAacTaHMs M yOBbIBaHUS
IKCTpEMyMa (GyHKLIMY 3HAKy IPOU3BOAHON. 3a7a4ll HA MAaKCUMyM U MUHHMYM.
KoMOunupoBanHoe 3aHsTHE 2
AnropuT™m uccnenoBanus GyHKIUU U IOCTPOEHHUS ee rpaduka ¢ MOMOIIbIO
IIPOU3BOIHOM
[IpakTnueckoe 3aHsTHE 2




Tema 4.5 HccnenoBanue
GyHKIMH W TOCTpPOCHHE
rpadpuKoB

Conepikanue y4eOHOTO Marepuaia

HccnenoBanue GyHKIMK HA MOHOTOHHOCTb U IIOCTPOEHUE IpauKOB

KoMOuHupoBaHHOE 3aHsITHE

HccnenoBanme GyHKIMK HA MOHOTOHHOCTb U IIOCTPOCHUE IpaUKOB

[IpakTnueckoe 3ansTHe

Tema 4.6 HaubGombeluee u
HANUMCHBIIICC 3HAYCHUA

byHKIIUH

Coneprxanue yaeOHOTO MaTepuasa

Haxosxenre HauOoJbllIero U HAMMEHBIIETO 3HAUYCHUM (PYHKIMM, MOCTPOCHHE
rpadMKOB € MCIOJIb30BAHUEM amlapaTa MaTEMaTUYECKOTO aHaIu3a

KombunmnpoBanHoe 3aHsTHE

Tema 4.7 HaxoxneHue
ONTUMAJIBHOTO pe3yJIbTaTa
C MOMOIIBIO IPOU3BOIHOMN
B MPAKTUYCCKHUX 3aJjadax

Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeporcanue

HPUKTIAOHO20 MOOYA)

Haumensbiiee u HanOoJibliee 3HaueHUE PYHKIUU

[IpakTHueckoe 3aHsTHE

Tema 4.8 IlepBooOpasHas
(GyHKIMH. [IpaBuna
HAXOKICHHS
MePBOOOPA3HBIX

Coneprxanue yaeOHOTO MaTepuasa

O3HakoMJIeHHE ¢ TIOHSITHEM MHTErpana u nepBooOpasHoit 1t pyHkiuu y=f(x).
Pemenne 3amau Ha CBs3b MEPBOOOpPA3HOM M €€ TPOW3BOJHON, BBIYHUCICHUE
nepBooOpa3Hor sl maHHOW (yHKumMu. Tabmuma ¢GopMyn Uisi HaXOXICHUS
repBooOpa3HbIX. M3yueHne npaBuiia BEIYUCICHHS TIEPBOOOPA3HOM

KomOunmnpoBanHoe 3aHsTHE

[IpaBuna Hax0XkA€HUS TIEPBOOOPAZHBIX

HpaKTI/I‘IeCKOG 3aHATHE

Tema 49 [Tmomans
KPUBOJIMHEHUHOM

Tpanerum. dopmyna
Herorona — JleitOHMnA

Cogepxanue yueOHOTO MaTepuaa

3aaun, MPUBOJISAIINE K IMOHATHIO ONPEICICHHOTO MHTErpajga — O BBIYHCICHUH
IUIOMIAM KPUBOJHMHEHHOW Tpanenuu. IIoHATHE oOmpeneéHHOro HMHTerpaia
I'eomerpuueckuii U (pU3MYECKUN CMBICI OIpelesieHHOro uHterpaina. dopmyna
Herorona — JleiiOHuna.

KOM6I/IHI/IpOBaHHOC 3aHATHC

Pemienne 3amad Ha IMPUMCHCHUC HHTCIrpajia A BbIYUCIICHUA (1)I/I3I/I‘leCKI/IX
BEJIMYHUH M ILIOIIAASH

HpaKTI/I‘{eCKOG 3aHATUC

Tema 4.10 Pemenue 3amau.
IIpoussonHas u
nepBooOpa3Has GyHKIUH.

Cogepxanue yueOHOTO MaTepuana

@opmynsl u mpaBuina auddepentmpoBanus. HccnepoBanue (QyHKumi ¢
MOMOIIIBIO TPOU3BOIHON. Hanbombiiee 1 HauMeHbllee 3Ha4eHus! PYHKIIH.
Brraucnenue nepsooOpasnoii. [Ipumenenue nepsooopasHoit

OK 01, OK 04,
OK 06, OK 07
IIK-1.1




| KoM6UHHpOBaHHOE 3aHSTHE

Pa3znen 5. MHOTOrpaHHMKHM M TeJia BpallleHU sl 34
Tema 5.1 IMpusma, | Coneprxkanue yueOHOTo Marepuaia 8
napajuieJenuIes, KyO, | [Ipusma (HakIOHHasA, mpsMasi, MpaBUibHAs) U ¢€ AneMeHThl. [lapaienenumes.
MUpaMKia ¥ UX CEUEHUs CaoiicTBa npsiMmoyrosisHoro napauuienenunena. Kyo. [lupamuna u e€ anemeHTsI.
[IpaBuiibHAs mMpaMuia
KomOunupoBanHoe 3aHsTHE 8

Tema 5.2 TlpaBunbnbie | Conepikanue yaeOHOro Marepuaa 4

MHOTOTPAHHUKH B KU3HU [Inomane mOBEepXHOCTH  MHOrorpaHHUKoB. [IpocTeitimmne  kKoMOWHaIMU
MHOTOTPaHHUKOB. BbIunceHUE 2JI€MEHTOB MPOCTPAHCTBEHHBIX Quryp (p&opa,
JTUaroHanu, yrisl). [IpaBuigbHbIe MHOTOTPAHHUKH
KombunmnpoBanHoe 3aHsTHE 4

Tema 5.3 Ilpogpeccuonanvno-opuenmuposantoe cooepicanue (cooeprcanue 4

[unuHap, KOHyC, WAp U | HPUKAAOHO20 MOOYN)

UX CEYEHUs Hununnp, xonyc, cdepa u map. OCHOBHBIE CBONCTBAa NPSIMOIO KpPYroBOTO
UWINHApA, NPSMOTo KPYroBoro KoHyca. M3o0pakeHue Ten BpallleHus Ha
mwiockoctu. IlpencraBnenne o006 yceu€éHHOM KoHyce. (CedeHuss KOHyca
(mapanenbHOEe OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPIINHY), CEUSHUs IIHIINHIpA
(mapanienbHO M MEPHEHAUKYISIPHO OCH), CeUeHHUsAX mapa. Pa3BépTka mumHapa
1 KOHYca
[IpakTiueckoe 3aHsTHE 4

Tema 5.4 O0bemsr u | Conepkanue yueOHOro Marepuana 8

wiomaad  noBepxHocTell | OO0beM mpsMOyroJjibHOTO mapanienenumneaa. OobeM kydoa. OObeMbI MPsMOi

Tel pU3Mbl U HWIMHAPA. O0beMbl upamMuabl U KoHyca. O0beM mapa
KomOuaMpoBaHHOE 3aHITHE 6
OO0beMblI U TUIONIAIU TTOBEPXHOCTEH Tel
[IpakTudeckoe 3aHsTHE 2

Tema 5.5 [Ipumeps! | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeporcanue 6

CUMMETpPHIA B IPOPECCUN | nPUKAAOHO20 MOOYI5)

[TonsiTHE O CUMMETPHUU B IPOCTPAHCTBE (LIEHTpaNIbHAS, OCEBas, 3epKaTbHasl).
O06o001enrne TpeaCTaBICHU O MPaBWILHBIX MHOTOTPaHHUKAX (TeTpasap, Kyo,
OKTa3/p, 10JIeKadIp, UKOCASP).

ITpumeps! cummeTpuii B ipodeccun

[IpakTuueckoe 3ansTue 6




Tema 5.6 Pemenue 3anmau. | Conmepkanue yaeOHOTO MaTepuana 4
MHOrorpaHHuKu #  Tela 06
BEMBI U TUTOIAIN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPALLICHUS
Fpatem KombOunupoBanHoe 3ausTue 4
Paznen 6. Ctenenu u kopuu. CreneHHasi, noka3aTejbHas U Jorapupmuyeckasi QyHKUUH 42
Tema 6.1 Crenennas | Conepxanue yueOHOTO MaTepraia 4
bynxims, ee  CBOMCTBA. | [Topgrye xopHs n-oif cTENMEHN U3 AGHCTBATENBHOTO ncaa. Oyukuun y={ X ux
Hpeo6pa30i3aHHe coiictBa u rpaduku. CpoiictBa KOpHs N-oii cremenu. IIpeoGpasoBanue
BEIDDKCHUH € KOPHAMH N- | mppanmoHAaNBLHBIX BRIPAKEHUI
OM CTCIICHU KomMOunupoBaHHoe 3aHsTHE 4
Tema 6.2 Caoiictea | Coneprxanue yueOHOTO MaTepraia 6
CTENIEHH C paluOHalNbHBIM | [IoHATHE cTeneHu C paluoHalIbHBIM NOoKa3aTesneM. CreneHHble (YHKIHMH, UX
U JCUCTBUTEIIBHBIM | CBOMCTBA U TpaduKu
MoKa3aTeasIiMu KomOuHMpoBaHHOE 3aHsTHE 6
Tema 6.3 Pemenue | Conepxanue yaeOHOTO MaTepraia 4
MPpaMOHATEHBIX PaBHOCHIIBHOCTH MppAIMOHAIBHBIX YPAaBHEHNH. METO bl HX PEIICHUS
YpaBHEHUIA KoMOUHUpOBaHHOE 3aHATHE 4
Tema 6.4 HOKaSaTeJEI)HaH Copepxanue yueOHOTO MaTepHanav 8 OK 01, OK 02, OK 03, OK 05,
Gbynkums, ee cBoicTBa. | CTeneHb ¢ MPOM3BOJIBHBIM JICHCTBUTENLHBIM TOKa3ateneM. OrmnpenencHue OK 07
[TokazarenbHbIe MOKa3aTeabHOM (YHKIMM M €€ CBOWCTBA. 3HAKOMCTBO C TIPUMEHEHUEM JIK-1.1
YPaBHEHHs M HEPABEHCTBA | MOKa3zaTenbHOM (yHKIMU. Pemenne noka3aTeNbHBIX YpaBHEHUH METOIOM '
ypaBHUBAaHMS  TIOKa3aTeled, METOJOM BBEICHHUS HOBOMl  NEPEMEHHOM,
(yHKIIMOHATBHO-TpagruecKuM MeToIoM. PelieHre nokazareabHbIX HEPABEHCTB
KomOunnpoBaHHoe 3aHsITHE 6
[TokaszarenbHble ypaBHEHHS U HEPABEHCTBA
[IpakTuueckoe 3aHsTHE 2
Tema 6.5  Jlorapudm | Conepxanue yueGHOro mMarepuaa 6
qyucna. CgoiictBa | Jlorapudm uncna. Coiicta norapudmon. Oneparys sorapuMupoOBaHUS
norapuhmoB KoMOunupoBanHoe 3aHsTHE 6
Tema 6.6 | ConepxaHnue yueOHOTO MaTepuana 8
Jlorapupmuueckas Jlorapupmuueckass QyHkiuss U ee cBoiictBa. [lonsTHe norapudmuyeckoro
(GyHKIMA, ee CBOMcCTBA. | ypaBHeHus. Ormepanusi NOTEHIUPOBaHHA. TpH OCHOBHBIX METOJA pEIICHUS
Jlorapudmuueckue norapu(MUUECKUX  ypaBHEHMH:  (QyHKIMOHAIbHO-rpaduyeckuif,  MeTon
YPaBHEHHMs, HEPABEHCTBA | MOTCHIMPOBAHUSA, METOJ] BBEJICHMS HOBOHM nepemeHHOM. Jlorapupmuueckue
HEpaBeHCTBA
KoMOunupoBanHOe 3aHsTHE 6




Jlorapugmuueckie ypaBHEHUs, HEPABEHCTBA

[IpakTuueckoe 3ansTue 2
Tema 6.7 Jlorapudmer B | Ilpogheccuonanvho-opuenmuposanmnoe cooeprcanue (cooeporcanue 4
IIPUPOJIE U TEXHUKE HPUKIAOHO20 MOOY/1:)

[Mpumenenne norapudma. Jlorapudpmuueckass crupans B npuponme. Ee

MaTeMaTUYE€CKUE CBOMCTBA

IpakTHYeCcKOE 3aHSATHE 4
Tema 6.8 Pemenue 3amau. | Conmepkanue yaeOHOTO MaTepraia 2
CrenenHas, CrenenHasi, okasaresiabHas U jorapupmudeckas QyHkunu. Penenne ypaBHeHUI
MoKa3aTeabHas 1 | KoMOMHUpPOBAHHOE 3aHSITHE 2
norapupmMuaecKas
byHKIUN
Pa3nes 7. JineMeHTHI TeOPHH BEPOSITHOCTE M MAaTEeMATHYECKOH CTATHCTHKH 32
Tema 7.1 Co0niTne, | Conmeprkanue yueOHOTO MaTeprasa 8 OK 02, OK 03, OK 05
BEPOSATHOCTh coObITus. | COBMECTHBIE M HECOBMECTHbBIC COOBITHs. TEOpeMbl O BEPOSTHOCTH CYMMBI , 1IK-1.1
Cnoxenne M YMHOXCHME | COOBITUH. YCIOBHAas BEPOSTHOCTh. 3aBUCHMbBIE W HE3aBUCHUMBIE COOBITHSI.
BEPOATHOCTEN Teopembl 0 BEpOATHOCTH TTPOU3BEICHUS COOBITUI

KomOunmnpoBaHnHoE 3aHsTHE 8
Tema 7.2 Bepostaocts B | Ilpogheccuonanvro-opuenmuposanmoe cooepicanue (cooeporcanue 8
pohecCHOHATBHBIX HPUKIAOHO20 MOOY/:)
3a/1ayax OTtHocuTeNnbHAs YaCcTOTa COOBITHS, CBOMCTBO €€ ycTOWYMBOCTH. CTaTUCTUYECKOE

onpezeneHue BeposaTHoCcTU. O1leHKa BEpPOSTHOCTU COOBITHUS

[IpakTiueckoe 3aHsATHE 8
Tema 7.3 uckpernas | Coxepxanue ydeOGHOro mMarepuaa 8
Ciy4JanHas BEIMYWHA, | Buapl ciydaiiHbix BennuuH. OnpeneneHue IUCKPETHOW CIIy4allHOM BEJIWYUHBI.
3aKOH €€ pacIpeeIeHHs 3aKOH pacmpelesieHus TUCKPETHOW CilydailHON BenuuuHbl. Ee 4uciioBbie

XapaKTEePUCTHKI

KomOuaMpoBaHHOE 3aHITHE 8
Tema 7.4 3agaun | ComeprkaHue ydeOHOTO Marepuaia 6
MaTeMaTH4ecKon IlepBuuHast 06pabOTKa CTAaTUCTHUYECKUX JAHHBIX. YUCIIOBBIE XapaKTEPUCTHKH
CTaTUCTHUKH. (cpennee apudmeTnyeckoe, MeMaHa, pa3Max, AUCHEepPCHs).

KomOuHupoBaHHOE 3aHsTHE 4

Pabora ¢ Tabnunamu, rpadpukamu, AuarpaMMamu

[IpakTryeckoe 3aHsATHE 2




Tema 7.5 Dnementsl | ConepxaHue yueOHOTO MaTepuaa

TEOPUM BEPOATHOCTEM M | Buabl  cOOBITHIA,  BEpOSITHOCTh  COOBITHH.COXKEHHWE W  YMHOXKEHHUE
MaTeMaTU4eCKOU BeposATHOCTEN. JIUCKpeTHAs Ciy4aiiHas BEJINYMHA, 3aKOH ee
CTaTUCTUKHU pacrnipenienienus. 3a1a4l MaTEMaTUYeCKON CTATUCTUKH.

KombOunupoBanHoe 3aHsTHE 2
Koncyabranumn 2
IIpoMe:kyTouHast aTTecTaUsA:
1 cemecTp — apyrasi popmMa KOHTPOJIS;
2 ceMecCTp - IK3aMeH 6
Bcero: | 242




3. YCJIOBUSI PEAJTU3ALIUM IPOTPAMMBbI OBLLIEOBEPA30BATEJIBHO YUEBHOI
JUCHUILIMHBI

3.1. Jas peanu3aumu nporpaMMbl 001meo0pa3oBaTeJbHONl Y4eOHOH JHCHMIIMHBI

Npe1yCMOTPEHbI CleAyIoIHe ClelHuaIbHbIe TOMEeIeHHs

Kabuner MaremaTHKu, OCHAUIEHHBIH O00OpPYJOBaHHMEM M TEXHUYECKUMH CpEICTBaMU
0Oy4YCHHS:

PaGoune mecTa mpenoaBaresns ¥ 00yJaronuxcs: 10cKa MeJloBas — | MIT., CTOJN y4eHUYECKUH
— 15 wr., cryn yuennueckuit — 30 wr., cron — 1 wr., cryn — 1 mr.

Texnuueckue  cpeacrBa  0OydeHHUS: NEPCOHATBHBII ~ KOMIIBIOTEp B cOOpe;
MHOTO(YHKIIMOHAJIbHOE YCTPOMNCTBO; KOMIUIEKT NPOEKLIMOHHBIA MYJIbTUMEIUIHBIA B COCTaBe
(mpoexTop, 3KpaH).

3.2. UudopmanuoHHoe o0ecniedeHre peaaTu3aluy NporpaMmMbl

baspun, 1. 1. MaremaTuka a5 TEXHUUECKUX KOJIJIEKEN U TEXHUKYMOB : Y4eOHUK U IPAKTUKYM
TS cpenHero mpodeccuoHabHOT0 00pazoBanus / U. U. baBpuH. — 2-e w3, uctp. U A0, —
Mocksa : U3znatensctBo FOpaiit, 2023. — 397 ¢. — (Ilpodeccuonansnoe oOpazoBanue). —
ISBN 978-5-534-08026-1. — Tekcr : anektponHsiii // O6paszoBarensHas miathopma KOpait
[caiiT]. — URL: https://urait.ru/bcode/512900.

MaremaTrka: anreOpa v Hayajga MaTeMaTHIeCKOTO aHaIn3a, TeoMeTpus. AnreOpa U Havana
MaTemarudeckoro ananusa 10-11xm [Tekcr]: yueOHMK: 6a30BBIN U yriIyOJIeHHBIH YpOBHU /
[I.A.AnmumoB, KO.M.Konsrun, M.B.Tkauesa u ap.- 12-e uza, crep.- M.: [Ipocsemenue, 2024.-
463c.

Maremaruka: anreOpa U Hayana MaTeMaTUYeCKOro ananusa, reomerpus. ['eomerpus 10-11ka
[Tekct]: yaeOHuk: 6a30BbId U yrinyonennsiid ypoBau / JI.C.AtanacsH, B.®.byTy308,
C.b.Kagomues u ap.- 11-e uzn, crep.- M.: IIpocsemenne, 2023.- 287¢.

boromosnos, H. B. MaTtemaruka : yaeOHUK AJis1 cpeiHero npodeccuoHanibHOro 00pazoBanus /

H. B. boromoros, I1. M. Camoiinenko. — 5-¢ uz ., nepepad. u qomn. — Mocksa : 3gaTenbeTBo
HOpaiit, 2023. — 401 c. — (IIpodeccuonansHoe oopazosanue). — ISBN 978-5-534-07878-7. —
TexcT : anexTpouHslii / ObpazoBarenbHas miaTdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511565.



https://urait.ru/bcode/512900

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMU S OBIIIEOBPA30BATEJILHOM
YYEBHO JUCLUILIUHBI

KoHTpo.1b U OLleHKa pe3yabTaTOB OCBOEHHUS 00Ie00pa30BaTEIbHON JUCHUIUIMHBI PACKPBIBAIOTCS

qgcpes3 AUCHUILIMHAPHBIC

pe3yibTarhl,

HaIlpaBJICHHBLIC Ha

dbopMupoBaHre  OOIMUX

npodeccHoOHATBHBIX KOMIIETESHIINH 10 pa3zesaM U TeMaM COAEp KaHusl yueOHOTo MaTepuara.

u

Oomasi/mpodeccuoHaabHast Pa3znen/Tema THun oueHoYHbIX
KOMIIeTEeHIUsI MepONpUATHS
OK 01. Berbupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

penIeHus 3a1a4
npodeccuoHaTbHON
ACATCIIBHOCTH IPUMECHUTCIILHO K
Pa3JIMIHBIM KOHTCKCTaM

o/c, 1.4.

P 2, Temur 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

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

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

VYerHbIM onpoc
NunuBuayanpHas
camocTosiTeNbHas paboTa
[IpencraBienue pe3yapTaToB
MPAKTUYECKUX padoT
3ammuTa TBOPYECKUX padoT
KonTponbnas pabora

410 BrimosiHeHME 3amaHuii Ha
PS5, Temnr 5.1, 5.2, 5.3 I1- DK3aMeHe
o/c,5.4,5.5,5.6
P 6, Tems! 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 [T-o/c, 6.8
OK 02.Hcmons30BaTs P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue
COBPEMEHHBIE CPEACTBA ITIOMCKA, o/c, 1.4. YcTHBIN onpoc
aHAJIM3a U UHTEPIIPETAAN P 3, Temnr 3.1, 3.2, 3.3, 3.4, | nauBuayanbHas
uHpopmanuu, u 3.5,3.6 camocTosiTeNbHas paboTa

I/IH(bOpMaI_[I/IOHHI)Ie TCXHOJIOTHH
JJIA BBIIIOJTHCHU A 3a4a4

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 II-o/c, 6.8

[IpencraBienue pe3ynbTaToB
MPAKTHYECKUX paboT

npodeccuoHaTbHON P 7, Temnr 7.1, 7.2 T1-0/c, KontponbHas padota

IEeATENLHOCTH 73,74 BrimosiHeHuEe 3amaHuii Ha
HK3aMCHE

OK 03.ITnanupoBatp u P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

pealin30BbIBaTH COOCTBEHHOE o/c, 1.4. YcTHBIM onpoc

npodeccruonanbHoe u muuHoctHoe | P 2, Temnr 2.1, 2.2, 2.3, 2.4, | WnauBunyanbHas

pasBUTHE,
HpePUHIMATETbCKYO
JeSTeNTbHOCTD B
npogeccuoHanbHOU chepe,
UCIIOJIb30BATh 3HAHUS 110

2.5, 2.6 I1-o/c, 2.7

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

P 4, Temn! 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,

caMocCTosITebHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
KonTponbnas paborta
BrimmonHenue 3aganui Ha

(uHAHCOBOW TPaMOTHOCTH B 4.10 IK3aMEHE
Pa3IMYHBIX KU3HEHHBIX P 6, Temsl 6.1, 6.2, 6.3,
CUTYalHAX 6.4, 6.5, 6.6, 6.7 I[1-o/c, 6.8
P7, Temsr 7.1, 7.2 I1-0/c,
73,74
OK 04.5¢ddextruBHO P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

B3aHMO/ICHCTBOBATh U pa6OTaTL B

o/c, 1.4.

YeTHBIT OIIpoc




KOJIJICKTUBC U KOMaHAC

P 2, Temn 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temu1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,

NunuBuayanpHas
caMmocTosATeNbHas paboTa
IIpencraBienue pe3yabTaToB
NPAaKTUYECKUX paboT
KonTponbhas padora
BelnonHenue 3a1aHnii Ha

4.10 9K3aMeHe

P 5, Temrr 5.1, 5.2, 5.3 I1-

o/c,5.4,5.5,5.6
OK 05.OcymiecTBisiTh YCTHYIO U P 1, Tema 1.1, 1.2, 1.3 II- | TecrupoBanue
MMCbMEHHYI0O KOMMYHHUKaIUIo Ha | o/c, 1.4. VYerHbIM onpoc
TrOCYJIapCTBEHHOM SI3bIKE P 3, Temsr 3.1, 3.2, 3.3, 3.4, | UnauBuayanbHas
Poccuiickoit denepamnmu ¢ yaetom | 3.5, 3.6 caMoCTOsATeNNbHas paboTa

0COOEHHOCTEN COMAITBHOTO U
KYJIBTYPHOI'O KOHTEKCTa

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

P7, Temsr 7.1, 7.2 I1-0/c,
73,74

[IpencraBienue pe3yapTaToB
MPAKTUYECKUX padoT
KonTponbhas pabora
BrmoiHeHME 3amaHuid Ha
AK3aMeHe

OK 06.1TposiBAsITh rpak 1aHCKO-
MaTPUOTHYECKYIO MO3HUIIUIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaIUIIMOHHBIX
00I111eUeSIOBEUSCKUX LIEHHOCTEH, B
TOM YHCJIE C yYeTOM
rapMOHU3AITUU
MEKHAIMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIIICHUH,
MIPUMEHSTH CTaHIaPThI
AHTUKOPPYIIIMOHHOTO ITOBEICHHS

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

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

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

VYerHbI onpoc
NunuBuayansHas
caMocTosiTeNnbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPaKTUYECKUX PadboT
KontponbHas padota
Brinongenue 3amanui Ha
AK3aMeHe

OK 07.ConericTBOBaThL
COXPaHCHHIO OKPYKaIOIICH
Cpebl, pecypcocOepekeHHUIO,
MPUMEHSTh 3HAHUSI 00 N3MECHCHU U
KIIMMata, TPUHIIHITBI
OepeKITMBOTO TIPOU3BOJICTBA,

3¢ deKTUBHO AeiCTBOBATH B
YpEe3BbIYAHHBIX CUTYAIUSIX

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

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

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4,

TectupoBanue

YcTHBI onpoc
NunuBunyanpHas
caMocTosITeNbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
KonTponbnas paborta
BrimmonHenue 3aganui Ha

6.5, 6.6, 6.7 I1-o/c, 6.8 SK3aMeHe
IIK1.1. PazpabareiBats | P.1.Temsr 1.1-1.4, TectupoBanue
TeXHMYECKoe 3adaHue cornacHo | P.2.Temsr 2.1-2.7, VYcTHBI onpoc
TpeOOBaHUSM 3aKa3UHKa; P.4.Tems1 4.1-4.10 WuuButyanpHas

P 3. Temsr 3.1-3.6
P 5. Temsr 5.1-5.6
P 6 Temsr 6.1-6.6

CaMOCTOATCIIbHAA pa60Ta
HpeHCTaBHCHI/IC PE3YyIbTATOB
MPAKTUYCCKUX pa60T




KonTtponsHas pabota
Brinonnenue 3amanuii Ha
JK3aMeHe




MHUHUCTEPCTBO HAYKH Y BBICIIET'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIAN
OEJEPAJIBHOE N'OCYJAPCTBEHHOE BIOJKETHOE YUYPEKAEHUE BBICIHEI'O
OBPA30BAHMUSA «CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJEMUS

CPEJHENNPO®ECCHOHAJIbHBIN KOJLIEK

DoH/ OLIEHOYHBIX CPEICTB

JUTS TPOBEJICHHSI TEKYIIETO KOHTPOJIS U POMEKYTOYHOM aTTeCTaIiH
o0pa3oBaTeIbHON MPOTrpaMMBI

0o0meo0pa3oBaTebHON YUeOHOM JUCHUIIMHBI «MaTeMaTHKa»

s cnenuanabHocTu 54.02.01 Jluzaitn (o oTpacisim)

(hopma poBeeHHS OLIECHOYHOU MPOLIETyphl

IK3aMCH

r. Yepkecck, 2024



1. OBIIME ITOJIOKEHUAL.
®onp onenounsix cpeacts (POC) nmpenHazHaueH it KOHTPOJIS H OLIEHKH 00pa30BaTEIbHBIX
JOCTHKEHUH 00yJaroImuxcsi, OCBOMBIIUX MPOrpaMmy o011eo0pa3oBaTebHON y4eOHON AUCIUTLTUHBI

«MatemaTuka.

@®OC BrIIIOYAET KOHTPOJIbHBIE MAaTEPHAIIBI JJIS IPOBEACHUS TEKYIIET0 KOHTPOJISI U IPOMEKYTOUHOM
arTecTanuu B GopMe dK3aMeHd.
@®OC pazpaboran B cooTBeTCTBUU ¢ DeepaabHBIM TOCyIapCTBEHHBIM 00pa30BaTEIbHBIM

CTaHJApTOM CpeIHero 001Iero 0opa3oBaHus U padouel mporpaMmmoit 001eo0pa3zoBaTeIbHOM
y4eOHOH TUCIUIINHBI «MaTemMaTrukay.

Il.  PE3VYJIbTATBI

OCBOEHHSI OBHIEOBPA30OBATEJILHON

JACHOUILIUHBI, MTOIJIEXKAIIENR MPOBEPKE

YUYEBHOM

Oo6mmue [1nanupyemble pe3yabTaThl OCBOCHUS [Tokazarenu OLeHKH
KOMITETeHITUH JICITATITHHBI
Oo6mmume JucrminHapHbie

OK 01. Beibupars B gactu TpynoBoro | -BiaageTh METOJAMH IIpakTnueckue
crocoObl pelIeHusl | BOCIIUTaHMUSL: JI0Ka3aTesbCTB, 3aJJaHus
3aza4 - TOTOBHOCTh K | anropuTMamu pemieHusi | TectupoBanue
pohecCHOHAIbHOM TPyAY, OCO3HAHME | 337a4; yMEHUE 3amaHus s
NesITETbHOCTH LIEHHOCTH dbopmynupoBarth BXOJIHOTO KOHTPOJIsI
MIPUMEHUTENBHO K | MacTepcTBa, ompeJeNieHus, akcuomMbl | (oOs3aTenbHas 4acThb,
pa3IMYHBIM Tpyaoaooue; ¥ TEOPEMBI, IPUMEHSTh | JOTIOJHUTEIbHAS
KOHTEKCTaM - TOTOBHOCTH K | WX, IPOBOJHTH 4acTh)

OK 02.cnonp30BaTh | akTUBHOM JOKa3aTelIbHbIE Samanus i
COBPEMEHHBIE CPEJICTBA | JIEATEILHOCTH paccyXJeHUs B X0Jie MIPOBEACHUS
MOMCKa, aHalW3a M | TEXHOJOTMYECKOW U | pellleHus 3a/ady; TEKYILET0 KOHTPOJIs
MHTEpIpeTau COLIMAIbHOM - YMETh ONEPUPOBATH (TeopeTHueckue
uHdopMmaIuu, U | HallpaBJIEHHOCTH, MOHSTUSIMU: CTETIEHb BOIIPOCHI — YCTHBIN
nH(pOpPMAITMOHHBIE CIOCOOHOCTH 4yuca, Jorapu@m 4ucia; | ompoc, KOHTPOJbHBIE
TEXHOJIOTUU JUISl | UHULIMAPOBATh, YMEHHE BBITIOJIHATH paboThI)
BBITIOJTHEHUS 3a7a4 | IUIAHUPOBATh U | BbIUMCIICHUE 3HAaUeHUM 1 | 3ajaHus s
poheccHOHaAIBHOM CaMOCTOSATEIIbHO npeoOpa3oBaHus PYOEKHOTO KOHTPOJIS
JesITebHOCTH BBITOJIHATH TaKylo | BBIPOKEHUH CO DK3aMeHalOHHbIE

OK 08. InanupoBath | AeSTEIHHOCTH; CTETEeHSIMH U 3aJIaHusI
u pealin30BbIBATh | - UHTEpEC K | Jorapudmamuy,
coOCTBEHHOE paznuuHbIM  cdepam | mpeoOpazoBaHuUs
npodeccuoHalbHOE | | MPOQecCHOHATBHOM JpOOHO-paAIIMOHATIBHBIX
JTUYHOCTHOE pa3BUTHUE, | ACATEIbHOCTH, BBIPKCHU;

MpeNPUHIUMATETbCKY OBnanenue - YMETh OTIEpUPOBATH
0 JeSITeNbHOCTh B | YHHUBEPCAIbHBIMU MOHSATUSIMU:
npodeccruoHaIbHON y4eOHBIMUI paloHabHbIE,
cepe, HCIOIB30BATh | MO3HABATEIHHBIMU UppalroHalbHbIE,
3HaHUS 10 MPABOBOW M | NEHCTBUSAMU: MOKa3aTeNbHbIE,
¢buHaHCOBOM a) 0a30BbI€ | CTETIEHHBIE,
I'PaMOTHOCTH B | JJOTMYECKue JgorapumMuUeckue,
pa3IUYHbIX NEeUCTBUSL: TPUTOHOMETPUUECKUE
AKHU3HEHHBIX - CaMOCTOSITENIbHO | YpaBHEHMS U
CUTYaIUSIX; (hopMynHpoOBaThH U | HEPABEHCTBA, UX

OK 04.3¢¢exTHBHO | aKTyaIu3upoBaTh CUCTEMBI;
B3aMMO/ICHCTBOBATh U | MpoOliiemy, - YMETh ONIEPHPOBATH
paboTaTh B KOJUIEKTUBE | pacCMaTpUBaTh ee | MOHITUSIMH: QYHKITHS,
U KOMaHe BCECTOPOHHE; HenpepbIBHAs PYHKIUS,

OK
05.Ocy111ecTBIsATh




YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIHIO Ha
rocy/1apCTBEHHOM
SI3bIKE Poccuiickoit
Qdenepanun ¢ y4yeTom
ocoOeHHOCTEH
COIMATILHOTO u
KYJIbTYPHOTO
KOHTEKCTa
OK 06. ITposiBiaTh
TPpaXKIaHCKO-
MaTPUOTUYECKYIO
MO3HUIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE TTOBEJICHUE
Ha OCHOBE
TPaMIIMOHHBIX
POCCHICKHMX JyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCJIE
C Y4ETOM TapMOHH3AIUHI
MEXHAITMOHATILHBIX 1
MEXPEITUTHO3HBIX
OTHOILIEHU, TPUMEHATH
CTaH/IapThI
AHTUKOPPYILIHOHHOIO
MTOBE/ICHHUS;
OK 07.ConeicTBoBaTh
COXPAHEHUIO
OKpY>Karoen
Cpenpl,

pecypcocOepekeHHIo,
MPUMEHATh 3HAHUS 00
W3MEHEHUH KJIUMarTa,
MIPUHLIMIIBI
OepEeKITMBOTO
MIPOU3BO/ICTBA,
3¢ HeKTHBHO
JIENCTBOBATh B
Ype3BbIUANHBIX
CUTYyalHAX

[IK
PazpabareiBath
TEXHUYECKOE 3a/IaHue
COTJIaCHO TPeOOBaHUSIM
3aKa3zuMKa

1.1.

- YCTaHaB/IMBaTh
CYILIECTBEHHBIN
MIpA3HAK 1501051
OCHOBaHUS JUIS
CpaBHEHUS,
Kiaccuukanum u
00001IeHN;

- ONpEAeNATh LENn
JESITEIbHOCTH,
3a/1aBaTh IapamMeTphl
51 Kpurepuu 150,
JIOCTKEHUST;

- BBIABJIATH
3aKOHOMEPHOCTH u
IIPOTUBOPCUMA B
paccMaTpruBaeMBbIX
SIBJICHUSX;

- BHOCUTH
KOPPEKTUBBI B
JIESITEIbHOCTD,
OILICHHUBATh
COOTBETCTBHE
pPEe3yNIbTaTOB  IIEJISM,
OLICHUBATh pHCKU
HOCIENCTBUI
NesITebHOCTH;

- pa3BUBaTh
KpeaTHBHOE
MBIIIICHUE npu

pEIICHUH KU3HEHHBIX
npoOieM
0) 6a3oBbBIC

UCCIIeI0BATEIbCKUE
NEUCTBUA:

- BJIQJICTh
HaBbIKAMU  y4eOHO-
UCCIIEIOBATENIbCKON U
MIPOEKTHOM
NeSITeTbHOCTH,
HaBBIKAMHU
pasperieHus
npo0inem;

- BBISIBIIATH
PUYHHHO-

CIIEICTBEHHBIE  CBSI3U
U aKTyaJlu3upoBaTh
3aJady,  BBIABHUIaTh
TUIIOTE3Y €€ PEeLeHus,
HaXOJUTh APTyMEHTHI
UL J10Ka3aTeNbCTBa
CBOMX YTBEP)KJIEHUH,
3aJaBaTh IapaMeTphl

IPOM3BO/IHAS,
nepBooOpasHasi,
ONpEIEIICHHBIN
UHTETpal; yMEHUE
HAXOJUTh MPOU3BOIHBIC
3IIEMEHTApPHBIX
(byHKIHMI, HCIOB3Ys
CIpaBOYHBIC MaTEPHAIIHI,
UCCIIEIOBATh B
IIPOCTEUIINX CITYdasIX
GyHKIIMH HA
MOHOTOHHOCTb,
HaXOJUTh HAaHOOJIbIINE U
HaMMEHBIINE 3HAYCHUS
(GYHKIUN; CTPOUTH
rpauKy MHOTOUJIEHOB C
UCTIOJIb30BAHNEM
ammapara
MaTeMaTH4ecKoro
aHan3a; MPUMEHSITh
MIPOM3BOIHYIO TIPU
pelIeHnn 3a1a49 Ha
JIBM)KEHUE; PeIIaTh
MPAKTHUKO-
OpPUEHTHUPOBAHHbBIE
3a1a4yy Ha HauOOJIbIINE
U HaMEHbIINe
3HAa4YeHUs, Ha
HaXO0XJIeHUE MYTH,
CKOPOCTH M YCKOPEHHUS;
- YMETb OIEPUPOBATH
MOHSATUSIMU:
parroHanbHas QyHKIIHS,
noKazaTesbHast
byHKLMS, cTeneHHas
bynkuus,
norapupmudeckas
bynkuus,
TPUTOHOMETPUUYECKUE
byHkuMH, oOpaTHbIE
byHKIMH; yMEHUE
CTPOMTH TpapuKu
U3y4YeHHBIX QYHKINH,
UCIOJIb30BaTh TpaduKu
pU U3y4eHUU
IPOILIECCOB U
3aBHCUMOCTEH, pu
pelLIeHnH 3a75a4 U3
JPYrux y4eOHBIX
IpeMETOB U 3aJa4 U3
peanbHOM KU3HH;
BEIpXKaTh POpPMYITaMHU




U KpUTEPUU PEILLECHUS;

- aHaJIU3UPOBATh
IIOJIyYEHHBIE B XOJE
peleHus 3a1a4n
pe3yabTaTsl,
KPUTHYECKU
OLICHUBAaTh UX
JIOCTOBEPHOCTb,
IIPOTHO3UPOBAThH

NU3MCHCHHUEC B HOBBIX
YCIIOBUSIX;

- YMETh
HepeHOCI/ITI) 3HAHUA B
MO3HABATEIIBHYIO 51
IIPAKTUYECKYIO
obnactu
KHU3HCOCATCIBHOCTH,

- YMETh
HHTErPUPOBaThH
3HAHUA n3 paSHI)IX
MPEIAMETHBIX
oOmacrelii;

- BBIABUI'ATh HOBBIC
HIEH, npeaararhb
OpUTHHAJILHBIC
TTOJIXOJTBI U PEIICHHUS;

H CIIOCOOHOCTh HX
HCIOJIb30BaHHUS B
MO3HaBaTCILHOM u
COIMATILHOM MTPAKTHKE

3aBHCHMOCTHU MEXY
BEJINYMHAMU;

- YMETh pemiath
TEKCTOBBIE 3a/1a41
Pa3HbIX TUIIOB (B TOM
YHCIIe Ha IPOIICHTHI,
JIOJIM ¥ 9aCTH, Ha
JBUXKEHUE, padoTy,
CTOMMOCTH TOBapOB H
yCIYT, HAJIOTH, 33/1a4H
U3 00J1aCTH yIpaBICHUS
JMYHBIMU ¥ CEMEHHBIMH
(uHaHCAMM); COCTABIISITh
BBIPA)KCHUSI, yDaBHEHHUS,
HEpaBEHCTBA U MX
CHCTEMBI T10 YCIOBHIO
3aJaum, UCCIEI0BATh
MIOJTy9eHHOE PEIIeHHE U
OIICHUBATh
MPaB00I00HOCTh
PE3yIbTATOB;

- yMETh OTIEPHPOBATH
MOHATHUSIMH: CpEITHEE
apupMeTHIecKoe,
MeauaHa, HanOoJIbIlee U
HalIMEHblIIee 3HaYEHUs,
pa3max, aucrepcus,
CTaHAAPTHOE
OTKJIOHEHHUE YHCIIOBOTO
Habopa; ymeHue
U3BJIEKATH,
UHTEPIIPETUPOBATH
nHpopManuto,
IPEJCTABICHHYIO B
Ta0IMIIAX, HA
quarpammax, rpagukax,
OTpaXKaroLIyI0 CBOWCTBA
peasbHbBIX IPOLIECCOB U
SBJICHUI; IPEJCTaBISTh
nHpopMaIuo ¢
HOMOILBIO TaONHUL U
JMarpaMM; Mcciae10BaTh
CTaTUCTHUYECKHE IaHHbIE,
B TOM YHCIIE C
pPUMEHEHHEM
rpau4ecKux METo0B U
JIEKTPOHHBIX CPEJICTB;

- YMETh ONIepUPOBATh
MOHATUSAMMU: CIIy4aHBIN
OTIBIT U CITy4aifHO®
cOOBITHE, BEPOSTHOCTD
CJIy4ailHOTO COOBITHS;




YMEHUE BBIYUCIIATD
BEPOSITHOCTH C
UCTIOJIb30BAHUEM
rpau4ecKux METOJI0B;
OPUMEHSTH (POPMYIIBI
CJIOKECHUS M YMHOKEHHS
BEPOSTHOCTEM,
KOMOWHATOPHBIE (HDAKTHI
U GOPMYIIBI TIPH
pelIeHuN 3a1a4;
OIICHUBATh BEPOSITHOCTH
peaJIbHBIX COOBITHIA;
3HaKOMCTBO CO
CIIy4alHbIMHU
BEIIMYMHAMU; YMEHHE
NPUBOIUTH TIPUMEPHI
NIPOSIBJICHUS 3aKOHA
OOJIBIINX YKCEN B
PUPOIHBIX U
0OIIIECTBEHHBIX
SIBJICHUSIX;

- YMETh OTIEPHPOBATH
TOHSATHUSIMH: TOYKA,
npsMasi, II0CKOCTb,
IIPOCTPAHCTBO,
JIBYTpaHHBIN yToOJI,
CKpEIIMBAIOIIHECS]
npsiMbIE,
HapaIeIbHOCTb U
HEePIEHUKYIIIPHOCTh
HPSMBIX U IUIOCKOCTEH,
YToJl MEXIY NPSMBIMH,
yroJl MEXIy NpsMON 1
IUIOCKOCTBIO, YTOJl

MEX ]y INIOCKOCTSIMH,
paccTostHUEe OT TOUKH J10
IUIOCKOCTH, PacCTOSIHUE
MEX]Ty IPSIMBIMH,
paccTOsIHUE MEXKIY
IUIOCKOCTSIMU; YMEHUE
UCII0JIb30BaTh NPU
peLIeHUH 3aj1a4
U3y4CHHbIE (PAKTHI U
TEOpEMBI IUTAHUMETPHH;
yYMEHHUE OLIEHUBATh
pa3Mepsl 00BEKTOB
OKpY>KalOIIEero MUpa;

- YMETh ONIEPUPOBATH
HOHATHAMU:
MHOTOI'paHHHK, CEYCHHE
MHOTOI'paHHHKa, KYO,
napaJuiesenune/,




npu3Ma, MupamMua,
¢durypa u moBepxHoCTb
BpAIlICHUS, IMIIUHID,
KOHYC, I1ap, cdepa,
ceueHust pUrypol
BpAIIlCHUS, TUIOCKOCTb,
Kacaromiascsi cepsl,
WIMH]IPA, KOHYCA,
IUTOIAb TOBEPXHOCTH
MUPAMH/IBI, TTPU3MBI,
KOHYCa, IWINHApA,
mIomaas cheprl, 00bemM
Ky0a, IpsIMOYTOJIbHOTO
napaJuiesenurnesna,
MTUPAMH/IBI, TIPU3MBI,
WIAH]IPA, KOHYCA,
nrapa; yMeHue
H300paXxaTh
MHOTOTPaHHUKHU U
MTOBEPXHOCTH BPAIICHHUS,
WX CEYCHHS OT PYKH, C
MTOMOIIIBIO YEPTEIKHBIX
UHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/ICTB;
YMEHHE pacrno3HaBaTh
CUMMETPHIO B
MPOCTPAHCTBE; YMEHUE
pacro3HaBaTh
MpaBUIIbHBIE
MHOTOTPaHHUKHY;

YMETb OIEePUPOBATH
MNOHATHUSIMU: ABUKECHUE B
IIPOCTPAHCTBE,
noJ00HbIE GUTYPHI B
MIPOCTPAHCTBE;
UCMOJIb30BATh
OTHONICHHE TUIOIIaAeH
MOBEPXHOCTEU U
00BEMOB TOJOOHBIX
buryp npu perieHuu
3a/auy;

- YMETh BBIYUCIIATH
reoMeTpuyecKue
BEJIMYMHBI (JITTMHA, YTOI,
IJIOIIAab, 00BEM,
TUTOMIA/Ib TIOBEPXHOCTH),
UCTIOJIB3YS H3YYEHHBIE
(bOpMyITBI U METO/IBI;

- YMETh ONEPUPOBATH
MOHSATUSMU:
MPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, KOOPIUHATHI




TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA,
CKaJISIpHOE
IIPOU3BECHUE, YT O
MEXTy BEKTOPaMHU,
CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA
Ha YKCJI0; HAXOAUTh C
MTOMOIIBIO U3Y4CHHBIX
dbopMyIT KOOpIMHATHI
CeperHbl OTpe3Ka,
pacCcTOsIHUE MEXKTY
JTBYMsI TOUYKaAMU;

-yMeTh BbIOUpATh

MOIXO TSN U3yUYECHHBIN
METOJI JIJIsl PEIICHUS
3a/1a4uM, pacro3HaBaTh
MaTemMaTHueckue (hakThbl
U MaTeMaTHYECKUE
MOJICTTU B IIPUPOTHBIX H
0OIIIECTBEHHBIX
SIBIICHUSX, B HCKYCCTBE;
YMEHHE MTPUBOJIUTH
pUMeEpbI
MaTeMaTUYEeCKUX
OTKPBITUIA POCCUNCKOU U
MHPOBOI
MAaTeMaTUYECKON HAyKU

B o0Omactu nesHOCTH
HAyYHOT'O MTO3HAHUS:
-c(hOpMHUPOBAHHOCTh
MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
0O0ILIIECTBEHHOMI
MIPaKTHKH,
OCHOBAHHOTO Ha
JMaNore KymnbTyp,
CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO
MecTa B
NOJIUKYIBTYPHOM
MUDE;

- COBEpILIEHCTBOBaHUE
SI3LIKOBOM 1
YUTATEIILCKOM
KYJIBTYpPBI KaKk
cpencTaa
B3auUMOJIEHCTBUS
MEX]Y JIFOJIbBMH 1

YMETh OTIepUpOBaTh
HOHSATHAMU:
pannroHaIbHask PYHKITHS,
NOKa3aTenbHast

byHKIHS, CTeneHHas
bynxums,
Jorapudmugeckast
bynkuus,
TPUTOHOMETPHUYECKHE
byHKIMY, oOpaTHbIe
byHKIMY; yMEHHE
CTPOUTH rpaduku

U3yYeHHbIX  (YHKLUH,
UCNOJb30BaTh IpaduKku

npu U3Y4EHUU
IIPOLIECCOB "
3aBHCUMOCTEH, pu
pelleHnn  3ajad U3
JIpYyTux y4eOHBIX
IpEeIMETOB U 3ajad U3
peanbHOI JKU3HU;
BbIpaXaTh  (opMylaMu
3aBUCUMOCTHU MEXIY
BEIMYMHAMY,




MO3HAHUS MHPA;
- OCO3HaHUE
LIEHHOCTH HayYHOU
JeATeIIHOCTH,
TOTOBHOCTb
OCYIIECTBIIATh
IPOEKTHYIO U
MCCIIeIOBATENBCKYIO
JeATeIILHOCTD
WHIMBUIYaJIEHO U B
rpyIIme.

OBnanenue
YHUBEPCATLHBIMH
y4eOHBIMU
MO3HaBaTEeIHHBIMU
JICACTBUSIMU:

B) paboTa ¢
nHpopMalmen:

- BIIaJIETh HABBIKAMHU
TOTY9IeHUS
nHpopmanuu u3
WCTOYHHUKOB Pa3HBIX
THIIOB,
CaMOCTOSATEJIbHO
OCYILIECTBIISITh TOKCK,
aHanus,
CUCTEMAaTHU3aIHIO U
HMHTEpIpETaIIIO
nHpopmarmu
Pa3TUYHbBIX BUJIOB U
(hopm mpeacTaBIeHuS;
- CO3/1aBaTh TEKCTHI B
pa3nuuHbIX hopmaTax
C Y4€TOM Ha3HAYCHHUS
uHpopMmauu u
[EJIEBOM ayIUTOPUH,
BbIOMpast
ONTUMAJIEHYIO hopMy
NpEJCTaBICHUS U
BU3YyaJIU3allu;

- OLICHUBATH
JIOCTOBEPHOCTb,
JETUTUMHOCTh
uHpopManuy, ee
COOTBETCTBUE
MIPABOBBIM U
MOPaJIbHO-3THYECKUM
HOpMaM;

- HCHOJIb30BaTh
cpezacTBa
MH(POPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX

- yMeThb ONEpPUPOBATH
HOHATUSIMH: TOXJECTBO,
TOX/IECTBEHHOE
npeoOpazoBaHue,
ypaBHEHHE,

HEpaBeHCTBO,  CHCTEMa
YpaBHEHHUI u
HEPaBEHCTB,
PaBHOCHIIBHOCTB
YpaBHEHUH, HEPABEHCTB
u CHCTEM,
panyoHaNbHbIE,
UppalOHABHEIE,
NIOKa3aTeNbHEIE,
CTETICHHBIE,
aorapupmMuUecKue,
TPUTOHOMETPHUYECKHE
ypaBHEHHS, HEPABEHCTBA
U CHCTEMBI;  yMETh
pemarb ypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI
C TIOMOIIBIO PA3THYHBIX
PUEMOB; pemarb
ypaBHEHUs, HEPaBEHCTBA
U CUCTEMBI c
napaMeTpoM; NMPUMEHAThH
ypaBHEHUS,

HEPaBEHCTBA, ux
CUCTEMBl JUIsI pPELICHUS
MaTeMaTHYeCKUX 3a/1a4 U
3aJa4 W3 pa3IU4YHbIX
obnacTeii  Hayku u
peaIbHOM KU3HU;

- YMETh CBOOOTHO
OIIepUpOBAaTh
MOHITHUSIMU: JIBIDKEHUE,
napasuieNIbHBIN epeHoc,
CUMMETpHUSI Ha
IJIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHKe
0I00Ms1, TI0T0OHBIE
Gurypsi; ymeThb
pacro3HaBaTh paBHBIE U
1oJI00HbIE (PUTYDBI, B
TOM YHCJI€ B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE;
YMETh HCIIOJIb30BATh
reoMeTpUYecKue
OTHOIICHHUSI, HAXOIUTh
reoMeTpU4YecKue
BEJIMYUHEI (JUIMHA, YTOI,




TEXHOJIOTHI1 B
pelieHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX
3a7a4 C COOII0ICHIEM
TpeboBaHUi
SPrOHOMUKH, TCXHUKHU
0e30MaCHOCTH,
TUTHCHBI,
pecypcocOepexeHus,
MIPABOBBIX U
ATUYECKHUX HOPM,
HOPM
nHMOpMaIMOHHON
0e30macHOCTH;

- BIIaJICTh HaBBIKAMH
pacrio3HaBaHUS U
3aIUTHI

I1011a/1b, 00bEM) ITPU
pelIeHNnH 3a1a4 U3
JIPYrux y4eOHbIX
IIPEIMETOB U U3
pEATbHOM )KU3HU

uHdopMmaImu,

nHMOpMaIMOHHON

0€3011acHOCTH

JTUYIHOCTH

B ob6nactu 1yXoBHO- | yMETb OIepUpOBaTh
HPaBCTBEHHOTO MOHSATUSMU:
BOCIHUTAHUS: palioHalbHbIE,

-- ¢(hOPMHUPOBAHHOCTh | UPPALMOHATbHBIE,
HPaBCTBEHHOTO MoKa3aTesbHbIE,
CO3HAHMS, STUUECKOTO | CTENCHHBIE,

MOBEJICHHUS, JorapupmMuuecKue,

- CHOCOOHOCTh | TPUTOHOMETPUYECKHE
OIICHUBATh CUTYallMIO0 | YPAaBHEHUS u
U IPUHUMATh | HEPABEHCTBA, ux
OCO3HaHHbIE CUCTEMBI;

peleHus, - yMeTb OIEepUpPOBaATH
OpPUEHTUPYSICH Ha | TIOHATUSIMHU:

MOpaJIbHO- MHOTOTPaHHUK, CEYCHHE
HPABCTBEHHbIC HOPMBI | MHOTOTPaHHUKA, KyO,
U IICHHOCTH; napasuiesienumne],

- OCO3HAHHWE JIMYHOTO | MPHU3Ma, nupamusa,
BKJIaJla B MOCTpOeHHE | urypa U MOBEPXHOCTH
YCTOWYHMBOTO BpallleHHs, HWIAHTD,
Oyay1iero; KOHyC, 1map, cdepa,
- OTBETCTBEHHOE | CEUEHUs burypsr
OTHOIIEHHE K CBOWM | BpPAIlIEHUS, TIOCKOCTb,
ponuTensM U (WIH) | Kacaromascs cepsl,
JIPYrUM YJieHaM | IWJIMHIPA, KOHYCa,
CeMbH, CO3JIaHUIO | TUIOIIA/b  MOBEPXHOCTH
CeMbM Ha  OCHOBE | MUPAMUJBI, TIPU3MBI,
OCO3HAHHOTO KOHYCa, UWIHHIPA,
MPUHATHS IIEHHOCTeH | momans cheprl, 00bemM
CEMEMHON JKM3HU B | Ky0a, TPSIMOYTOJIHHOTO




COOTBETCTBUU c
TPaIUIUSIMUA HapOJIOB
Poccun;

Ognanenue
YHUBEPCATbHBIMU
PEryIsSTUBHBIMU
JICACTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIILHO
OCYIIECTBJIATD
MI03HABATEIBHYIO
JeSITETTHHOCTD,
BBISIBIISITh TIPOOJIEMBI,
CTaBHUTh u
(hopMynMpoBaTh
COOCTBEHHBIE 3ama4u
B  00paszoBareiIbHOU

eATETbHOCTH "u
JKU3HEHHBIX
CUTYaIUsIX;
- CaMOCTOSITEIIEHO
COCTaBIISITh TUTaH

pelieHus nmpooieMsl ¢
y4eTOM  HMEIOLIUXCS

pecypcos,
COOCTBEHHBIX
BO3MOKHOCTEH u
MPEIOYTECHUI;

- 71aBaThb  OIICHKY
HOBBIM CHUTYAIHSIM;
CII0cOOCTBOBATh
(hopMHpOBaHHIO u
MIPOSIBJICHUIO
IIUPOKOH 3PYIUIIUHA B
Pa3HbIX o0nacTax
3HAHMHM, IIOCTOSHHO
TTOBBIIIATH CcBOM

oOpa3oBarelbHBIA U
KYJbTYPHBIH YPOBEHB;
0) CaMOKOHTPOJIb:
UCII0JIb30BATh
npuemMbl  pedraexcun
JUISt OLIEHKHU
CUTYAIIUH, BbIOOpA
BEPHOTO PELICHHUS,

- yMeThb OILIGHUBATh
PUCKH u
CBOEBPEMEHHO
MPUHUMATh peleHUs
0 MX CHIDKEHHIO;

B) SMOILIMOHATBHBIN
WHTEIJICKT,

napajuiejacnuicaa,

IpaMuIbl, IIPU3MBI,
LUIUHPA, KOHYCa,
miapa; yMEHHE
n300paxxarh

MHOTI'OI'paHHHUKA n

IIOBEPXHOCTH BpAICHHUS,
UX CEYECHMS OT DPYKH, C

IIOMOILBIO  YEPTEXHBIX
UHCTPYMEHTOB u
AJIEKTPOHHBIX  CPEJCTB;
YMETh pacro3HaBaTh
CUMMETPHIO B
IIPOCTPAHCTBE; YMETh
pacro3HaBaTh
IIPaBUIIbHBIE
MHOTOTPaHHUKHY;

- YMETb ONepUpPOBaTh
HNOHSATHAMU:

IPsIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPIUHATHI
TOYKH, BEKTOP,
KOOpJMHATHI BEKTOPA,
CKaJIsIpHOE
MIPOU3BEICHUE, YTOI
MEX/1y BEKTOpaMH,
CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPa
Ha YMCJI0; HAXOUTh C
MOMOIUIBIO U3YYEHHBIX
dbopMyn KOOpPAUHATHI
CepeIrHbI OTPE3Ka,
paccTosiHue MEeXIY
JBYMsI TOUKaMU




MPENO0JIAr a0
c(hOpPMHUPOBAHHOCTb:
BHYTPEHHEH
MOTHBAIHH,
BKJIFOYAIOIIICH
CTpeMJICHUE K
JOCTYDKCHHIO TIETIA U
yCIexy,  ONTHMHU3M,
WHUIUATHBHOCTb,
YMEHHE JICVCTBOBATb,
UCXOIS W3  CBOHX
BO3MOXKHOCTEH;

- OMIIATHH,
BKJIFOYAIOIIIECH
CITOCOOHOCTH
IIOHUMATh
SMOITHOHATIBHOE
COCTOSIHUE  JPYTUX,
YUUTBIBATH €r0 TPH
OCYIIIECTBJICHUN
KOMMYHUKAITUH,
CITOCOOHOCTH K
COYYBCTBHIO u
COTIEpEKMBAHHIO;

- COIMAJTbHBIX
HAaBBIKOB,
BKJTIOYAIOIINAX
CITOCOOHOCTH
BBICTPaNBATh
OTHOIIICHUS C
JIPYTUMU JTFOBMU,

3a00TUTHLCH,

IPOSIBIISATH HHTEPEC U

paspemarhb

KOH(DITUKTBI

TOTOBHOCTD K |- YMETh OIEPHPOBATH
CaMOPa3BUTHIO, TOHATUSIMH: CITy4aiHbIN
CaMOCTOSITEJILHOCTH U | OTMBIT ¥ CIIy4aiHOE
CaMOOIPE/ICICHHUIO; COOBITHE,  BEPOSITHOCTH
-OBJIaJICHUE CIIy4aflHOTO ~ COOBITHS;
HaBbIKAMH  y4eOHO- | yMETh BBEIYHCIIATE
M CCIIeIOBATENbCKOM, BEPOSTHOCTh c
MPOEKTHOM U | UCIIOJIb30BaHHEM
COIMATTLHOM rpadU4eckux MeTO/IOB;
JESTEIIbHOCTH; MPUMEHSITh bopmyIbI
OBnajncHue CIIOKEHHS U YMHOKCHHUS
YHUBEpCaIbHBIMU BEPOSTHOCTEH,
KOMMYHUKATUBHBIMU | KOMOMHATOpHBIE  (DaKThI
JEHCTBUSIMU: u dbopmyIbI npu
0) coBmMecTHas peleHnH 3aj1a4;
JIESTEIIbHOCTD: OIICHUBATh BEPOSITHOCTH
- MOHUMATh U | peaJIbHBIX COOBITHIA;




KCII0JIb30BaTh
MpEeUMyIIECTBA
KOMaHIHOU 51
WHJIMBUAYaTbHON
paboTsr;

- TpPUHUMATH
COBMECTHOM
JESITEIIbHOCTH,
OpraHU30BBIBATH u
KOOPIMHUPOBATH
JNEUCTBUA o ee
JIOCTHKEHUIO:
COCTaBJIIATh
JICVCTBUM,
pacrmpenensiTb poju ¢
Y4ETOM MHEHHI
Y4aCTHUKOB
00CcyX1aTh
pe3yNIbTaThI
COBMECTHOM paboThI;

- KOOPJAMHHPOBATH M
BBITIOJIHATE paboTy B
YCIIOBHSIX PEATBLHOTO,
BHUPTYaAJIHOTO U
KOMOWHHUPOBAHHOTO
B3aHMOJICHCTBUS;

- OCYILIECTBIIATh
MO3UTUBHOE
CTpaTeru4eckoe
MOBEJ/ICHHE B
pa3IHYHBIX
CUTYaIUsIX,
HPOSIBIIATH
TBOPYECTBO u
BoOOpakeHHEe,  OBITh
UHHUIIMATUBHBIM.
OBiazeHue
YHUBEpCaAIbHBIMU
pETyISTUBHBIMU
IEUCTBUSAMU:

T) IpuHATHE cedsd U
JIPYTUX JHOJEH:

- MPUHUMATh MOTHUBBI
U apryMEHTBl JPYTuX
JIOJEH NpU aHaIM3e

e

IJ1IaH

pe3ynbTaTOB
JIeSITeIIbHOCTH;

- TpU3HaBaTh CBOE
MpaBo n IIpaBo
IpYyrux JIIOJEW  Ha
OIIIMOKH;

- pa3BUBATh

3HAKOMCTBO co
CIIy4alHbIMHU
BEIIMYUHAMHY, YMEHHUE
MPUBOUTH IPUMEPBI
MIPOSIBIICHUS 3aKOHa
OOJBIINX quCcen B
TIPUPOTHBIX u
00IIIECTBEHHBIX
SIBIICHUSIX;

- yMerb  cBOOOJHO
OTIePUPOBATH
MOHITHSIMHA: CTCIICHb C
EJTBIM MOKa3aTesieM,
KOpEHb HaTypaJbHOU
CTCIICHU, CTENEeHb  C
paIoHATEHBIM
MOKa3aresjeM, CTEIEeHb C
NEUCTBUTEILHBIM
(BEIIECTBEHHBIM)

nokasaresuem, Jiorapupm
YHClia, CHHYC, KOCUHYC U
TAHT'€HC MPOU3BOJIBHOIO
YHCNa;

- YMETh ¢BO0OOIHO
OTIepUpOBaTh

MOHATHSIMHU: rpaduk
byHKIINY, oOpatHast
GyHKIUSA,  KOMITO3UITUS
GyHKIUH, TUHEHHasA
(GyHKIUS, KBaJpaTUYHAS
byHKIHS, CTeneHHas
byHKIUSA C LEBIM
MIOKa3aTesieM,
TPUTOHOMETPHUYECKHE
byHKIIUY, oOpaTHbIe
TPUTOHOMETPHUYECKHE
byHKIMY,

HOKa3aTelbHast u
Jorapudmuyueckast
byHKIMY; YMETh
CTPOUTH rpaduku
GyHKIMNA,  BBIMOJHATH
nmpeoOpa3oBaHus

rpa¢uKoB QyHKLIUH;

- yMeTb UCIIOJIb30BATh
rpadukn  GyHKUMA Ui
U3y4YEHHs TPOLECCOB U

3aBHCHUMOCTEN npu
peleHny  3ajgad U3
IpYyTux y4eOHBIX
IIPEIMETOB " u3
peanbHOM JKU3HU;




CII0COOHOCTD
IIOHUMATh MI/Ip C
MO3ULMH APYrOTO
YyeJoBeKa

bopmynamu
MEXIY

BBIPAXKaTh
3aBUCUMOCTHU
BEIMYMHAMY;
- cBOOOTHO OTIEpUPOBATH
HNOHATUSIMU:  YETHOCTb
GyHKIHH,
HEPUOANYHOCTD
byHKIHH,
OTrPaHUYEHHOCTh
byHKIHH,

MOHOTOHHOCTh

¢GyHKIHMY, IKCTPEMYM
¢GyHKIMH, HanbobIIEe U
HalMEHbIIlee 3HAa4YeHUs
byHKIIUN Ha
IIPOMEKYTKE; YMETb
IPOBOJIUTH
uccie0BaHne QyHKIUU;
- YMETb UCIOJIb30BAaTh
CBOMCTBA U rpaduku
GyHKUMIA IS pelieHus
YpaBHEHUH, HEPABEHCTB
¥ 3371a4 C NapameTpamu;
n300pakaTh HA
KOOPAMHATHOU
IUIOCKOCTH MHOKECTBA
pelleHni ypaBHEHU,
HEPaBEHCTB U MX CUCTEM

B obmactu
JCTETHYECKOTO
BOCIIMTAHUS:

- JCTETHYECKOE
OTHOIIIGHUE K MHPY,
BKJIFOYast ACTETUKY
OblTa, HAY4YHOTO U
TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA,
Tpyaa u
0OILIIECTBEHHBIX
OTHOIIICHUM;

- CII0OCOOHOCTH
BOCIIPUHUMATh
pa3nu4YHbIe BUIBI
UCKYCCTBa, TPaJUIIUU
U TBOPYECTBO CBOETO
U JIpYyTHMX HapoJOB,
OIIyIIATh
SMOIMOHATIBHOE
BO3JCHCTBUE
HCKYCCTBA;

- yOeXIEeHHOCTh B
3HAYUMOCTH JUIS

YMETh OTIepUpOBaTh
HOHSATHAMU: cpenHee
apupmMeTHIeCcKoe,
Me/uaHa, HauOoJIbIlee U
HavMEHbIIICe 3HAYCHMUS,
pa3max, TICTIEPCHS,
CTaHJapPTHOE
OTKJIOHCHHUE
Habopa;
U3BJICKATH,
UHTEPIIPETUPOBATH
uHpopManuto,
NPE/ICTaBICHHYIO B
Ta0IHIax, Ha
nuarpammax, rpadukax,
OTpa)alollyl0 CBOWCTBa
pealbHBIX TMPOIECCOB U

YHCIIOBOTO
yMeHHe

SBIIGHUH; TIPEICTABIATH
UHPOPMALHIO c
[IOMOIILIO  TAOIHUIl U

AuarpaMM; HCCJICI0BATH
CTaTUCTUYCCKUEC NTAaHHBIC,
B TOM qHuCJe C
IMPUMCHCHUCM




JUYHOCTH U 00IIIeCTBa
OTEYECTBEHHOTO u
MHUPOBOTO UCKYCCTBA,
ITHHYECKUX
KYJIbTyPHBIX
Tpaguun u
HaApPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTD K
CaMOBBID2XCHHUIO B
pasHBIX BUIAX
HCKYCCTBA,
CTpeMJICHUE
MIPOSIBIISITH
TBOPYECKON
JTMYHOCTH;
Ognanenue
YHHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMHU
NEUCTBUSIMU:

a) oOrmieHue:

- OCYIIECTRIIATh
KOMMYHHKAITIH BO
Bcex cdepax KU3HU;

- pacro3HaBaTh
HeBepOaIbHbIE
cpencrtBa  OOIICHHUS,
MOHMMAaTh  3HAYEHUE
COLIMANIbHBIX 3HAKOB,
pacro3HaBaTh
IPEIIOCHUIKI
KOH(DIUKTHBIX
CUTYyalluil ¥ CMsr4yaTh
KOH(ITUKTHI;

- pa3BepHyTO U
JIOTUYHO M3J1araTh
CBOIO TOUKY 3pEHUS C

KadycCTBa

rpauuecKux METOJIOB H
AIIEKTPOHHBIX CPEJ/ICTB;

- yMeTb OIIepUpPOBAThH
HNOHATUAMMU: TOYKa,
npsimasi, IJIOCKOCTD,
IIPOCTPAHCTBO,
JIBYTpaHHBIN YroJl,
CKPEIUBAIOIINECS
IIpsIMBIE,

[1apajuIeIbHOCTD 51
NEPIEHIUKYISIPHOCTD

IPSIMBIX U IUIOCKOCTEH,
yroa MeXay HpsIMBIMH,
YTOJ MEXAy NpAMOU H

MJIOCKOCTBIO, yroJ
MEXTY TIJIOCKOCTSIMU,
paccTosiHue OT TOYKHU 10
MJIOCKOCTH, PAaCCTOSTHHE
MEXTY TIPSIMBIMH,
paccTosiHHe MEX Ty
TIJIOCKOCTSIMU;

- YMETh HCIIOJIb30BaTh
IIPH PEIICHNH 3a1a4
H3y4YeHHBIC (PaKThI U
TEOPEMBI TUTAHUMETPHH;
yYMEHHUE OLICHUBATh
pa3mepsl 0OBEKTOB
OKPYKAIOIIET0 MUPa

UCMOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB

- OCO3HaHUE - YMETh peaThb
00yJaronmMucs TEKCTOBBIE 3a/1aun
poccuiicKon pa3HbIX THUMNOB (B TOM
I'pa)aaHCKOM YuCl€ Ha  IPOLEHTHI,
UJICHTUYHOCTH; JOMM W YacTH, Ha
- [IEJICHANPABIIEHHOE | JIBUYKEHUE, pabory,
pa3BUTHE BHYTPEHHEN | CTOMMOCTH TOBapoOB U
MO3UIMH JIMYHOCTH HA | YCIIYT, HAaJOTH, 3aJlaud

OCHOBE JIyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEN HapoJI0B
Poccuiickoit
Denepanuu,

U3 o01acTH yrpaBlIeHUS
JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBIAThH
BBIPQ)KEHUS, ypaBHEHUS,
HEpaBEeHCTBA M HUX




HUCTOPHUYUCCKUX U
HalMOHAJIBHO-
KYJbTYPHBIX
TPaILIHH,
(dhopmupoBanue
CHCTEMbI 3HAUUMBIX
IICHHOCTHO-
CMBICJIOBBIX
YCTaHOBOK,

AHTUKOPPYILIHOHHOIO

MHUPOBO33PEHUS,
MIPaBOCO3HAHUS,
JKOJIOTHYECKOH
KYJIbTYPBHI,
CIIOCOOHOCTHU CTaBUTH
1IETTU ¥ CTPOUTH
’KU3HEHHBIE IJIaHbL;
B gactn
TPaKIAHCKOTO
BOCITMTAHHUS:

- OCO3HAHHE CBOUX
KOHCTUTYIIMOHHBIX

npaB 1 00sI3aHHOCTEH,

yBa)KCHHE 3aKOHA U
TIPaBOTIOPSIIKA;

- IPUHSTHE
TPaTUIIHOHHBIX
HaIlMOHAJILHBIX,
00I1IeYEeTIOBEYECKIX
I'YMaHUCTHYCCKHUX H
JEMOKPaTHYCCKIX
IIEHHOCTEM;

- TOTOBHOCTH
IIPOTHBOCTOATh
HJICOJIOTHH
9KCTPEMHU3MA,
HallMOHAJIH3Ma,
KceHohooun,
JTUCKPUMHHALIMH 110
COIIHAIBHBIM,
PEIIUTHO3HBIM,
PacoBBIM,
HAI[HOHAJILHBIM
NpU3HAKaM;

- TOTOBHOCTh BECTH
COBMECTHYIO
JIEATEIIBHOCTD B
HHTepecax
T'PaxAaHCKOTO
oO1ecTBa,
y4acTBOBATh B
CaMOYTIpaBJiCHUH B

CUCTEMBI TIO YCJIOBHIO
3a/1a4y, UCCIIEZIOBATh
MOJIYYEHHOE pEIIeHUEe U
OIICHUBATh
MPaBIONIOI00HOCTD
pe3yIBTATOB;

- *ymemsv onepuposams
NOHAMUAMU.
onpeoeenue,
meopema,  cieocmaue,
CB0LCMBO, NPUBHAK,
00KaA3amenbCcmeo,
PABHOCUTIbHBLE
Gdopmynuposku,
G opmynuposamo
obpammnoe u
APOMUBONOLONCHOE
ymeepoicoeHue,
npuU8oOUmMs NpumMepsvl U
KOHMpHpUMepbl,
UCnoIbL308amMb
MamemamudecKoll
UHOYKYUU,  NPOBOOUMD
0oKkasamenbHbvle
paccysicoenus npu
peuieHuu 3a0ad,
OYEHUBAMb  TOCUYECKYIO
NPasuIbHOCb
paccysicoeHutl;
-ymems
onepuposams
NOHAMUSAMU.:
nocne008amenbHOCb,
apugmemuyeckas
npoepeccus,
2eomempuyeckas
npoepeccusi, OeCKOHeuHO
yowisarouas
2eomempuyeckas
npoepeccusi;
3a0aeamo
noCie008amenbHOCmu, 6
MOM Hucie ¢ NnOMOWbIO
PEKYPPEHMHBIX (POPMYIL;
- yMemb 6blOUpams
nOOX00sWULL MEemOO OISl
peweHus 3a0ayu;
HOHUMAHUEe 3HAYUMOCMU
Mamemamuxu 8
U3YYeHUU NPUPOOHBIX U
001eCmBeHHbIX
npoyeccos u A6ieHull;

akcuoma,

ymenb

Memoo

c80000HO

ymembo




00111e00pa30BaTEIBLHO
W OpraHu3aiuu u
JIETCKO-FOHOIIIECKMX
OpraHu3alusx;

- YMEHHUE
B3aMMO/ICUCTBOBATH C
COITMATBHBIMH
WHCTUTYTaMH B
COOTBETCTBHU C UX
(GYHKIUSAMU |
Ha3HAYCHHEM;

- TOTOBHOCTH K
T'YMaHUTapHOU U
BOJIOHTEPCKOM
JIeATEITLHOCTH;
MaTPUOTHUYECKOTO
BOCITUTAHUS:

- cOpPMUPOBAHHOCTH
poccuiickon

TpaXk TAHCKOM
HUJICHTUYHOCTH,
MaTPHOTHU3MA,
YBaXEHUS K CBOEMY
HapoJ1y, YyBCTBa
OTBETCTBEHHOCTH
nepen Poaunoii,
TOPJOCTH 32 CBOM
Kpaii, cBoro Ponuny,
CBOM SI3BIK U
KYJIBTYpPY, IPOILIOE U
HACTOSIICE
MHOT'OHAIIMOHAJILHOT'O
Hapoja Poccuu;

- IICHHOCTHOE
OTHOIIICHUE K
roCyJIapCTBEHHBIM
CHMBOJIaM,
UCTOPUYECKOMY U
IPUPOTHOMY
HACJICIUIO,
MaMSITHHKAM,
TpaJAMLIMsAM HapOJ0B
Poccun,
nocTkeHusM Poccun
B HayKe, UCKYCCTBE,
CIOPTE, TEXHOJIOTHSIX
U TPYJE;

- uaelHas
yOeXKIeHHOCTb,
TOTOBHOCTD K
CIIYKEHUIO U 3alllUTe
OrtecuyecTBa,

yMemb pacno3Haeams
nposieNeHUe 3aKOHO8
Mamemamuxu 8
uckyccmee, ymemsn
npUEOOUMsb NpUMepvl
Mamemamuieckux
OMKPBLIMULL POCCUNCKOU
U MUposou
Mamemamuyeckou HayKu




OTBETCTBEHHOCTb 32
ero cyan0y;
OCBOCHHBIE
00yJaroMMHUCS
MEXKIIpEMETHBIC
TOHSITHS U
YHUBEpCAITLHBIC
ydeOHbIe JeUCTBUSA
(perynsaTuBHbIE,
MI03HABATENBHBIC,
KOMMYHUKaTHBHBIE);
- c1OCOOHOCTh UX
WCIIOJIb30BAHMUS B
IIO3HABATENBHOU U
COLIMATILHOU
MPaKTUKE, TOTOBHOCTh
K CaMOCTOSTEILHOMY
TUTAHUPOBAHUIO U
OCYILECTBJICHUIO
yueOHOM

NS TETHbHOCTH,
OpraHu3aIuu
y4eOHOTO
COTPYJHHYECTBA C
MeJaroru4ecKuMu
pabOTHUKAMH U
CBEPCTHUKAMH, K
Y4acCTHIO B
MOCTPOEHUH
WHIMBUIYyaTbHOM
00pa3oBaTeIbHOM
TPAEKTOPUU;

- OBJIaJIcHUE
HaBbIKaMU y4eOHO-
UCCIIEI0BATENbCKOM,
MPOEKTHOMN U
COLIMATILHOM
JeSITETbHOCTH

- HE IPUHUMATH
JEHCTBUSL, IPUHOCAIINE
BpEIl OKpYKaroleun
cpexne;

- YMETb IPOTHO3UPOBAT
HeOIaronpusTHHIE
JKOJIOTUYECKHUE
MIOCJIEICTBUS
IPEAIPUHUMAEMBIX
JICNCTBUM,
MPEIOTBPALLATH UX;

- PACILIUPUTBH OIIBIT
JEATEIIbHOCTH

IKOJIOTHYECKOUN

yMETh OIIepUpOBATh
HOHATUSIMU:  (DyHKIIHS,
HeTpepbIBHAsT (YHKIIHA,
POU3BOHAS,
plIepBOOOpa3Has,
OIPEIEIICHHBIN

WHTETPa; yMETh
HaXOJIMTh TPOM3BOIHBIC
AIIEMEHTapHBIX
GyHKIUH, UCTIONB3YSI
CIIpaBOYHBIC MaTEPHATIbI;
UCCIIeI0BaTh B
NPOCTEHIINX  CITydasx
byHKIUN Ha




HaIpaBJICHHOCTH;
- pa3pabaThIBaTh IJIaH
pereHus mpooIeMbl ¢
y4eTOM aHan3a
HUMEIOLIUXCS
MaTepUaTbHBIX U
HEMAaTePHAITLHBIX
pecypcoB;

- OCYILECTBIISITH
LEeJICHAITPaBJICHHbII
HIOMCK ITEPEHOCA CPEICT
U c1iocoOO0B JIEHCTBUSA B
poeCcCUOHATHHYIO
cpeny;

- YMETh IEPEHOCUTh
3HAHMS B
MO3HABATEIIHHYIO U
MPaKTUYECKYIO 00IacTY
KHU3HECATEIILHOCTH;

- TIpeJyTIaraTb HOBBIE
MPOEKTHI, OIICHUBATH
UJCH C TIO3HITUHN
HOBH3HBI,
OpPUTHHAJIBHOCTH,
MPAaKTUYECKOMN
3HaYUMOCTH;

- IaBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTD
KOPPEKTHUBHI B
NeSITENbHOCTD,
OIICHUBATh COOTBETCTBY
Pe3yNbTaTOB LEISIM

MOHOTOHHOCT,
HAXOJHUTh HaUOOJbIINE U
HAVMCHBIINE 3HAYCHUS
byHKIMIA; CTPOMTH
rpauKu MHOTOUJICHOB C
UCTIOJIb30BAHUEM
ammapara
MaTeMaTHIECKOTO
aHaJm3a, IPUMCHSITh
MPOU3BOJHYIO  TIpU
BPCUICHUH  3aJad  Ha
JIB)KCHUE; pemiaTth
MIPAKTHUKO-
OpPUEHTUPOBAHHBIC
3a7a4d Ha HAWOOJIBIINE
u HAMCHBIITUE
3HAYCHH, Ha
HAXOXK/ICHHE yTH,
CKOPOCTH M YCKOPCHHS;
YMETh  OIEPUPOBATH
MOHSTHSIMH: JIBHXKECHUE B
TIPOCTPAHCTBE,
no/lo0Hble  QUTypBI
MIPOCTPAHCTBE;
UCIOJIb30BATh
OTHOIIICHHE
MOBEPXHOCTEN
00BbeMOB
¢uryp
3ajay;
e- YMETb BBIYUCIIATD
reoMeTpudecKre
BEJIMYMHBI (JIJIMHA, YTOI,
IJIOIIAab, 00bEM,
IUIONIA/Ib TIOBEPXHOCTH),
UCIIOJIB3YS H3yUEHHBIC
(bOopMyITBI U METOBI

B

M) 11601 (7
51
10 JOOHBIX

Opyd  pelIeHUuu

-YMETb BBINOJHATH
KOCMETHYECKHE
YCIIYTH 10 YXOAy 32
KOJKeH JTuia ,Ieu u
30HBI JICKOJIbTE

yMeTh pelarb
TEKCTOBBIC 3a/1a9u
pasHbIX THUIOB (B TOM
YHClie Ha  HPOLCHTHI,
JOMM M YacTH, Ha
JIBIKEHHE, padory,
CTOMMOCTh TOBapoB U
yCIIyT, HaJOTH, 3aJa4d
U3 00NacTu yrpaBleHHUS
JUYHBIMH U CEMEHHBIMH
(uHAHCaMU); COCTABIIAThH
BBIPDQKCHHUS, ypPaBHEHHS,

HCPAaBCHCTBA n ux
CUCTCMbBI 110 YCIIOBHUIO
3aga4u, HCCICO0BATh




MOJIYYEHHOE PEIICHUE U
OIICHUBATh
MPaBIONIOI00HOCTD
pe3yIbTATOB;

- yMemb ONepuposams
NOHAMUAMU.
onpeoenenue, aKcuoma,
meopema,  cieocmaue,
CB0LCMBO, NPUBHAK,
00Ka3amenbCcmeo,
PAsHOCUTIbHBLE
Gopmynuposxu,  ymenmsv
¢ opmynuposamo
obpammoe u
APOMUBONOLONCHOE
ymeepoicoeHue,
npU8OOUMb NpuUMepvl U
KOHMpHpUMepbl,
ucnonv3osams — Memoo
MamemamudecKoll
UHOYKYUU,  NPOBOOUMD
0oKkasamenbHvle
paccyasicoenus npu
peutenuu 3a0ad,
OYEHUBAMb  TOSUYECKYIO
NPasuIbHOCb
paccysicoeHutl;

D oH/1 OLIEHOYHBIX CPEACTB JJIsl BXOHOT0 KOHTPOJIsI
BXoaHO#M KOHTPOJIb COCTOUT W3 3aJlaHWM, B3ATHIX U3 OTKpbITOro 6anka OI'D u BIIP mo maremaruke.
Ha BrInoHeHME 3a1aHU BXOTHOTO KOHTPOJIA qaeTcs 1 akageMuveckuit 9ac (45 MUHYT).

BxoaHO# KOHTPOJIb COCTOMT UX 2-X YacTeil: 00s3aTEIHbHOM U JIOTIOJTHUTEIHHOM.

OO0s3arenbHass  4YacTh  COACPXKUT  3aJIaHWsl  MHUHUMAJIBHOTO  00s3aTENBHOTO  YPOBHS,
JIOTMOJIHUTEIbHAS YacTh — 00Jiee CIIOKHBIE 3aaHus.

[Ipu BbImoONMHEHUM 3anaHUil TpeOyeTcs MPEACTaBUTh XOJ PEUICHHS W YKa3aTh MOJyYCHHBIN
oTBeT. [IpaBUIBLHO BBITIOJIHEHHOE 3aJaHME W3 00S3aTEIbHOW YacTH OLIGHHWBACTCS B OJWH Oayur;
MPaBUJILHOE BBITIOJIHCHHE 3aJaHUi JOMOJHUTEIBHOW 4YacTH OIleHUBaeTcs 3 OaymamMuuiau 1-2
OaJl;IaMU 32 YaCTUYHOE PelIeHHe.

bannbl, monmydeHHbIe 3a BCe BBHITIOJHEHHBIE 33JaHUs, CYMMHUPYIOTCSL.

IlIxkana nepeeooa 6annoe 6 ommemKku no NAMUOGAITLHOU cucmeme

Ommemka Yucno 6annos,
Heo0Xo0umoe 013 NOJIyYeHUss OMmMemKu
«3» (y008.) 7-9
«4» (xopowo) 10-12
«5» (omauuno) 13-15

Oopazoeamenvhbie pe3yivmamal, noo1edcaujue nposepke (j1emenmot):
J1P6 1, 11P6 5,/1P6 6,/1P6 9,/1P6 12,/IP6 14.
OK 01, OK 02, OK 05, OK 06.I1K 1.1.




3aoanusn 6x00H020 KOHMPONA
Oobs3aTeIbHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anumiume npaguivHvlii OMeem U3 uemuipex nPeodioHCceHHbIX:
1. (1 6amn) Packpoiite hopMyiTy COKpALIEHHOTO yMHOKEHHs a2-h?:
A) a%-2ab+b%B) (a-b)(a+b); B) a’+2ab-b%; I) (a-b)(a-b)
2. (1 6amn) [Tnomaas TpeyroibHUKA BEIYUCISIETCS IO popmyrie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

1 5
10>,
3. (1 6amn) Kakoe u3 ciaeayronux Yucelt 3aKI0UeHO MEKTy YHCITaMu 17 4 8

A)0,4;5)0,5;B)0,6; ') 0,7
4. (1 6amn) dansl rpaduku Gpynkuuii. Kakas hopmyna coorBeTcTByeT rpaduky 3):

1) 2) 3)

Y [y VA

o[ 1\ o[ 1 o[ 1

9
_ 2 =—=
5y =X Bt 1Lyt T T s,

x—0

1
A)y 2

Ilpu évinonnenuu 3ad0anuil 5-8 3anuuwiume xo00 peuwienus u nOJY4EHHbLIL ONEem.
I 11

5. (2 6anna) Beruucimre: 2 5

6. (2 6anna) Pemure ypaBHenue X>-7x+10=0. Ecnu ypaBHeHHe UMeeT 60J1ee 0JHOr0 KOPHS, B
OTBET 3aMUIINTE MEHBIINN U3 KOPHEH.

7. (2 6amna) Jlns pemonta Tpebyercss 57 pyiaoHoB 06oeB. Kakoe HauMeHbIEe KOJIHYECTBO
navyek 00OMHOTO KJiesl HY)KHO JJIsl TAKOTO PEMOHTA, eciiM | mayka Kiiesi pacCYiTaHa Ha 5 pyJIOHOB?

8. (2 6anna) Beicora BH mapannenorpamma ABCD genut ero cropony AD Ha otpe3ku AH =2
u HD = 32. /luaronans napasiesnorpamma BD pasna 40. HaitauTe nomanp napajuiesorpamma.

QOHOJIHI/ITGJILHEIH 4acTb

Ilpu evinonnenuu 3adanus 9 3anumwume Xx00, 000CHOGAHUE DPEWIEHUA U NOTYYEHHDL
omeem.

9. (3 Gamna) Ppi00JIOB MpOMIBIT HA JOJAKE OT MPHUCTAaHH HEKOTOPOE PACCTOSHUE BBEPX IO
TEUYEHHUIO PEKH, 3aTeM Opocui SKOpb, 2 4Yaca JIOBWI phlOy U BepHYJCsS oOpaTHO yepe3 5 4acoB OT
Hayaia myreuiectBusa. Ha kakoe paccTosiHue OT MPHUCTAaHU OH OTILIBLI, €CIIM CKOPOCTh TEUSHUS PEKU
paBHa 2 KM/4, a COOCTBEHHasi CKOPOCTh JIOJKU 6 KM/4?

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHu

A

OtBer b b B A 2,7 2 12 816 8







1. @oHa OLEHOYHBIX CPEICTB A/l TEKYIIero KOHTPOJIs

Texkymuil KOHTpOJIb IPOBOJATCA BO BPEMSA ayJUTOPHBIX 3aHATUH 110 MAaTeMaTHKE B
COOTBETCTBUH C y4eOHBIM IUIAaHOM M pabodyei mporpammbl O/ «MaTtemaTuka» 1Mo BCeM pasienam
IporpaMMsbl. TeKyIIUi KOHTPOJIb COCTOMT M3 JBYX 4YaCTEH: TEOPETHYECKOW M mpakTudeckoi. Ilpu
3TOM 00yJarOILINECs MOJIydatoT IBE OTMETKH.

Teoperndeckass 4acTh IPOXOIUT B (popME YCTHBIX OTBETOB: OOYJAIOUIHECS BBITATUBAIOT IISThH
KapTOueK C BOIPOCAMH, JAOT MOJIHBIM OTBET (CO CIMCKOM BOIPOCOB OOyYaroIIMecs: 3HaKOMATCS B
Hayajie U3y4eHUs pasziena).

Hlkana nepeeooa 6a1106 6 ommemku no NAMUOANILHOU CUCEME

Ommemka Konuuecmeo éepnvix omeemos na meopemuueckue 60npocot
«3» (y0os.) 3

«4» (xopowio) 4

«5» (omauuno) 5

3anaHusl MPaKTUYECKOW YacTH (KOHTPOJIbHBbIE PabOThl) YACTUYHO B3SITHl U3 OTKPBITOTO OaHKa
EI'D n BIIP no marematuke.

Ha BbImonHeHHEe KOHTPOJIBHON paboThl MO MaremaTHke naercss | akajgemuueckuid vac (45
MUHYT).

KonTtponbHas paboTta cocTouT ux 2-X yacteid. B mepBoi yactu mpesiaraercsi BBIIOJHUTH 4
3aJlaHus — BBIOpATh NMPaBUIIbHBIN OTBET U3 YETHIPEX MPEIOKEHHBIX. Bo BTOpoii yacTu npeanaraercs
BBITIOJIHUTH 6 3aJaHui — 0POPMUTH XOJ1 PELICHUS U 3aliCaTh MOJTy4YeHHBIA OTBET.

3a mpaBUIILHOE BBIMTOJTHEHHUE JIIOOOTO 3aJaHusl TIEPBOM YacTH OOYYArONIUICS TOJIydaeT OJUH
Oanna. [IpaBriIbHOE BBHITIOJIHEHHE 33JIaHWN BTOPOM YacTH OIeHUBaeTCs 2 Oayutamu mian 1 GamioMm 3a
YaCTUYHOE PEILICHHUE.

bannsl, monmydeHHbIE 3a BCE BBIIOJHCHHBIE 3aaHNS, CYMMHUPYIOTCSL.

Illkana nepesooa 6annoe 6 ommemKku no NAMUOALILHOU cUCmeme

Ommemka Yucno o6annos,
Heo0x00umoe 011 NOSIYYeHUs OMMEMKU

«3» (y008.) 8-10

«4» (xopowo) 11-13

«5» (omauyno) 14-16




3.1 Ilpsameie u nnockocmu, KOOPOUHAMbBL U 6EKMOPbL 8 NPOCMPAHCIM e

Oobpazoeamenvuule pe3yiomamol, noonedicaujue npogepke (31eMeHmol):

JAP6 1, IP6 9, /1P6 11,/1P6 12, JIP6 13, IP6 14.

OK 01, OK 03, OK 05, OK 07.

K 1.1.

Teoperuyeckue BONPOCHI:

Cohopmynupyiite Teopemy Iludaropa.

[lepeuncnure ocHOBHBIE (PUTYPBI B IPOCTPAHCTBE.

[epeuncnure criocoObI 3a1aHUS TIOCKOCTH.

[Iponomxute Teopemy: «Ecinu ogHa U3 JIBYX HapauIeIbHBIX MPSAMBIX NEPIEHIUKYISpPHA

IJIOCKOCTH, TO...».

5. Ilpomomxure Teopemy: «Ecnu gBe mapayiebHbIE IIOCKOCTH TMEPECEKAIOTCS TPEThEH,
TO...».

6. CdopmymupyiiTe onpeieicHIe ABYTPAHHOTO YIJIa.

7. PackpoiiTe NOHSATHE «YTOJI MEXAY MPSIMBIMI.

8. Ilepeuncnute B3aMMHOE PacIOJI0KEHUE JIBYX MPSIMBIX B IIPOCTPAHCTBE

9. Kakwue npsiMbie Ha3BIBAIOTCS MMapaUICITBHBIMH B IIPOCTPAHCTBE?

10. Kakue npsiMble Ha3bIBAIOTCS CKPEITMBAOIIIUMHUCS B TIPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS MEPIEHANKYISIPHBIMU B IPOCTPAHCTBE?

12. TlepeuncnuTe B3aUMHOE PACIIOJIOKEHHIE TPSIMOH U TIIOCKOCTH B TPOCTPAHCTBE.

13. PackpoiiTe MOHSATHE «YTOJI MEXTy PSMOU U TIIOCKOCTHION.

14. PackpoiiTe NOHATHE «I1apaJljIeIbHOCTh MPSAMOI1 U TIIOCKOCTH.

15. PackpoiiTe MOHATHE «IEPIICHIUKYIIPHOCTD MPSIMON U THIOCKOCTH.

16. Ilepeuncnure B3aMMHOE PaCHOJIOKEHUE IBYX TUIOCKOCTEH B IPOCTPAHCTBE.

17. PackpoiiTe MOHATHE «YT'0JI MK TIIIOCKOCTSIMI.

18. PackpoiiTe moHsATHE «ITapaIeTLHOCTD TUIOCKOCTEH.

19. PackpoiiTe nmoHATHE «ITEPIEHIUKYISIPHOCTD TIJIOCKOCTE.

20. Kak HailTH pacCcTOSIHUE OT TOYKHU JIO MPSMOA?

21. Kak HaliTH pacCTOSTHUE MEXIY IPSIMBIMU?

22. Kak HaliTH pacCTOSTHUE MEXKTY TIJI0CKOCTSIMU ?

23. Ilpopomxkure onpenenenue: «llepneHAUKyYISIp — 3TO. .. ».

24. Tlpopomxkure onpenenenue: «HakimonHas —3710...».

25. TIlpopomxkure onpenenenue: «lIpoekins HAKIOHHON — 3TO...».

26. IlepeuncnuTe cBONCTBA MapaieIbHOTO POSKTUPOBAHMUSL.

27. VI3 4ero cocTouT MPsIMOYTOJIbHAS CUCTEMA KOOPIMHAT B IPOCTpaHCTBE?

28. Ecnu To4Ka JIeXUT B IIIOCKOCTH XY, Kakasg KOOpJrHaTa y Hee HyjeBas?

29. IlpuBenuTe npuMep KOOPAUHAT TOUKH A, KOTOPAs JIEKUT Ha OCH Z.

30. PackpoiiTe IOHATHE «BEKTOPY.

31. Kakue BEKTOPHI Ha3bIBAIOTCS KOJLTHUHEAPHBIMHU?

32. Kakue BEKTOPHI Ha3bIBAIOTCS MEPIIEHAUKYISIPHBIMU?

NS

KonTposbHnas pabora
IlepBas yacrTb
Ilpu pewenuu 3a0anuii 1-4 3anumiume npaguivHbvlit Omeem u3 uemoipex nPeonoHceHHbIx.
1. (1 6amn) Paciudpyiite KpaTKyto 3anuch: acp.
A) Touka a HMpUHALISKUT MOockocTUf; B) Touka a mpuHamIexkuT npsmoiif; B) npsmas a

OPUHAIICKHUT IIocKocTHf ; ') mpsiMast & mepecekaet MI0CKOCTb L.

BJ?

2. (1 6amn) I[psmeie AB u CJ] ckpemmBatorcs. Kakoe pacnonoxenue numerot npsimsie AC u

A) napannensHeie; b) nepnenaukynsapHsie; B) ckpenuBatotes; I') nepecekarorcs.
3. (1 6amn) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kowmHeapHbie?



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

4. (1 6amn) Jausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro OoTpe3Ka SBISICTCS
touka M(0,3,4)?

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

Bropas yactb
Ilpu evinonnenuu 3adanuit 5-10 3anumume x00 pewienus u noYUeHHbLIL OMEeNn.

5. (2 6anna) Yepes koH1B! oTpe3ka AB u ero cepennny M npoBeeHbl TapajiebHbIe TPSMBIE,
[IEpPECEKAIOINE HEKOTOPYIO IJIOCKOCTh B Toukax A1, Bi1 u Mi. Haitnure nnuny orpeska MMi, ecinu
oTpe3ok AB He nepecekaer miockocTh u eciiu AA1=6,8cm, BB1=7,4cMm.

6. (2 6ayna) [psmeie AC, AB u A/l monapHo neprnienaukynsipasl. Haiimure otpesok C/I, ecnu
AB=5 cm, BC=13 cMm, A/I=9 cm.

7. (2 6ayuna) (2 6anna) lansr Bexktopsl a(-6,0,8) , B(-3,2,-6). Haliaute ckanspHOe MpOU3BEICHHE
BEKTOPOB.

8. (2 6amma) Haweptureky0ABCJIA1B1C1/l1. Tloctpouts TOuky KEAB, Touky MEJJ1C,
otpe3ok PEEA1B1C.

9. (2 6amna) [Tpu kakux 3Ha4YEeHUSIX 7 BeKTOpbIdEl (4,1,2), & (1,2,n) nepneHaAuKyaIpHbI?

10. (2 6amra) OdopmuTte auct Oymaru A4 BepTHKAILHBIMU, TOPHU30HTAILHBIMA, HAKIIOHHBIMU
JIMHUSMH, UCTIOJIb3YS pa3HbIe IBETOBBIC OTTCHKH.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTtBer B B A B 71 15 -30 - -1 -

3.2 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue yynkyuu
Oopazosamenvhvle pe3yibmamel, noodjexcaujue nposepke (3i1emMeHmel):
J1P6 1, JIP6 3, J1IP6 5, JIP6 14.
OK 01, 0K 02, OK 03.TIK 1.1

TeopeTnyeckue BONPOCHI:

1. UeMy paBeH yroJi B OJIMH pajuan?

2. B Kakux 4YeTBepTAX TPUTOHOMETPHYECKOTO Kpyra (yHKIHMS y=SinX MNPUHUMAET
MIOJIOKUTENIbHbIC 3HAUCHHS?

3. B xakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (QyHKIHS y= COSX IPUHUMAET
OTpHIATEIbHbIC 3HAYCHUS?

4. [Mponomxute onpenenenue: «CHHYC OCTPOTO yriia — 3TO...».

5. [Mponomxute onpenenenue: «KocuHyc 0CTpOro yria — 3710...».

6. [Iponomxkute onpenenenue: «TaHreHe OCTPOTro yria — 3T0...».

7. CdhopmynupyiiTe 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.

8. Yemy paBHO npousBesieHne tgx*Cctgx?

9. Yemy pasen Sin(2x)? ChopmynupyiiTe NpaBuiio BIYUCICHHUS.

10.  Yemy pasen €0S(2x)? ChopmynupyiiTe MpaBuiIo BHIYUCICHHUS.

11.  Ilepeuucnute TPUTOHOMETpPHUUYECKHE (DYHKIIUHU, YKAXKUTE UX EPUOIBI.

12.  Yemy paBeH nepuon pyHKIuU y=C0S(4X)?

13.  emy paBeH nepuoa GpyHKIuU Y=C0S(X/4)?

14.  Omnpenenute obnacts 3HaYeHUs PyHKIUH Y=3C0S(5X)?

15.  Ilepeuncnure cnocoObl peIICHNs] TPUTOHOMETPHYECKUX YPAaBHEHHI.




16.  PackpoiiTe aiaroputr™M pemeHus OJHOPOAHBIX TPUTOHOMETPHUECKHX YpaBHEHUH
IIEPBOrO MOPSIIKA.
17. PackpoiiTe anroputM pelIeHuss OJHOPOJHBIX TPUTOHOMETPUYECKUX YPABHEHUH

BTOPOI'O MOpsAAKa.

KonrpoabHas pa6ora
IlepBas yacrTb
IIpu pewsenuu 3a0anuii 1-4 3anumwiume npasunvHblil Omeem u3 Yemulpex nPedioHceHHbIX.

1. (1 6amm) B AABC COSC:A—C. Kakas u3 cropon sBisiercsa runorenyzoi A ABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6anm) Yriiom Kakoi 4eTBepTH sSBIsieTCs yroi a=410°7?
A)L;B)I; B)III; T') IV.
3. (1 6ann) Kakue u3 QyHKIUI SABISIFOTCS YETHBIME?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) [Meproa GpyHKIUHM y=sinx?
A) n/2; b) 2n; B) 4m; ') .




Bropas yacth

Ilpu evinonnenuu 3adanuit 5-10 3anumume x00 pewienus u noYUeHHbLIL OMEEn.
T T

5. (2 6amna) Beraucoure: sing +CO0S 5

6. (2 6ayuta) Haiigure 3HaueHUE BRIPAKCHHUS 4arccos—2 - 4arcsin(_—\/2 )
2 2

7. (2 6anna) Haiiqure 3HadeHue BI)Ipa)KCI]{-I/Iﬂ7 tg137-tg77".

8. (2 6anna) Pemre ypaBHeHue COS X = o 3anuimnTe HaMMEHbBIIUN MOJIOKUTEIBHBIN KOPEHb

YpaBHEHHS.

9. Pemmte ypaBHenue Sin? x - 4 sin x + 3 =0,
10. TToctpoiite rpaduk TpUuroHoMeTpuyYecKoi QyHKIHH Y=2 SINX

ITAJOHBLI OTBETOB:

Homep 1 2 6 8 9 10
3aJaHus
OtBer b A 21 /3 /2+27nn,

neZzZ




3.3 Ilpouseoonasn u nepeooopasznasn pynkyuu

Ob6pazoeamenvHble pe3yibmanmsl, noouexcauwjue nposepke (J1emMeHmol):
JIP6 1, IPG 4, PG 6, JIP6 14.
OK 01, OK 03, OK 06.

K 1.1.
Teoperuyeckue BONPOCHI:

1. [Iponomxure onpenenenue: «lIponsBoanas — 31o...».

2. Packpoiite reoMeTpUYECKH CMBICI IPOU3BOIHOM.

3. PackpoiiTe pmuznyeckuii CMBICIT IPOXU3BOTHOM.

4. [epeuncnure npaBuiIa BEIYHCICHHUS POU3BO/IHBIX.

S5. Uewmy paBHa TpOU3BOIHAS CTENEHHOW PYHKIIMH?

6. Yemy paBHA IPOU3BOTHAS TPOU3BEICHNUS !

7. Yemy paBHA IPOU3BOIHAS YACTHOTO?

8. Uewmy paBHa TpOU3BOAHAS CIOKHOU PyHKIIUN?

9. CdopmynupyiiTe mpusHak Bo3pacTaHus QyHKIINH.

10.  CdopmymupyiiTe npu3HaK yObIBaHUS (PYHKIIHH.

11.  CdopmynupyiiTe npu3Hak TOUKH MaKCUMyMa (QyHKITUH.

12.  CdopmynupyiiTe Mpu3HaK TOYKA MUHUMYMa (DYHKIIHH.

13. CocraBbTe aNrOPUTM pEIICHHs 3a]a4 Ha HaX0KICHHSI HANOOJIBIIETO U HANMEHBIIIETO
3HaueHUs QYHKIUU Ha OTpe3Ke?

14. CocraBbTe aNTOPUTM HCCIEAOBAHUS M MOCTPOCHUS rpaduka (QPyHKIIMH C MOMOIIHIO
ITPOU3BOJIHOM.

15.  TIpomomxkwure onpeaencuue: «Pyukiusa F(X) Ha3pBaeTcs ...».

16.  PackpoiiTe reoMeTpHUIEeCKUI CMBICII OTIPECIICHHOTO HHTErpaa.

17. [Iponomxute onpenenenue: «KpuBoauHeHas Tpaneuus — 3TO...».

18.  Cdopmynupyiite popmyny Hperorona-JIeiOnura.

19. B uem 3akmrovaercst oOuuii BUI BceX mepBooOpasHbIX?

20.  Ilepeuncnure npaBuiia BEIYUCICHUS HHTETPAJIOB.

KonTpoabHasi padora

IlepBas yacThb
Ilpu pewenuu 3a0anuii 1-4 3anumiume npasuibHblil OMmeem u3 uemolpex nPeodsiorHceHHbIX.

1. (1 6amn) Yemy paBHA Ipon3BoHAS (HYHKIHH y=2X>7?
A) y'=5x; B) y'=6x; B) y=6;T') y=6x°.
2. (1 6amn) Io xaxoit 13 GopMys BEIYUCIAETCA IPOU3BOAHAS YACTHOIO?
u u'v-uv
A) (u+v)'=u"+Vv’; B) (uv) =u’v+uv’; B)(V) = 2 » D) (f(g(x) =" (g(x))*g (x).

3. (1 6amn) Pemure ypasuenue f'(x)=0, ecu f{x)=3x% — 6x +4. Bribepute OTBET.
A)1;b)-1;B)4;T') -4.

4. (1 6amr) O6mHii BUI BCeX epBO00Opa3HbIxX s f{X)=sinx?

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



Bropas yacth
Ilpu evinonnenuu 3adanuit 5-10 3anumume x00 pewienus u noYyUeHHbLIL OMEEN.

x(t) = LY NPT
5. (2 6anna) MarepuanbHasi TOUKa JIBUKETCS MPSIMOJIMHEHHO O 3aKOHY 4
(rme X— paccTosiHME OT TOYKH OTCYETa B METpax, t — BpeMs B CeKyH/IaX, U3MEpEeHHOE C Hayaja
IBIDKEHUS ). B Kakoil MOMEHT BpeMeHH (B CEKyH1aX) ee CKOpOCTbh Oblia paBHa 5 M/c?
6. (2 6ayuia) Ha pucynke nzoopaxén rpaduk ¢pynkimu Yy = f(X) u kacarenpHas K HEMy B TOUKE C

a0cumccoit Xo. Haitnure 3nauenue npoussogHoit pyukiuu f(X) B Touke Xo.
YA

7. (2 6anna) Pemmre HepaBencTBO: X2-16< 0
8. (2 6amma) Ha pucynke nzobpakeH rpaduk Gpynkunn y=f(x), onpenenéHHON Ha HHTEpBaJIe
(—3; 11). Haitnute nanmenbliee 3Hadenne Gpyaxun f(X)Ha orpeske [2; 9,5].
A v=f(z)

ﬁ\ - [ | /\ |
) /[ \ 11 b
NN \J

T WD

9.(2 6amna) Ha pucynke u3o0paxéH rpaduk HekoTopoil (yHkmmu Y — f(x) (mBa myya c

oOuieit HauanbHOU ToUKoM). [loTB3ysICh pUCYHKOM, BBIYMCITUTE F (8) —F (6)7 rae F (x) — OJlHa U3
epBOOOpa3HBIX PYHKITUU f (x .
YA

9
(8 )

1
of 1 7 8

10.(2 6amna) ®upme «/lusaitn+» BBIIENSIOT y4acTOK 3eMiH miomaasio 100 m2 Ipemmaraior
YeThlpe ydacTKa pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoif yuacTok 0100pUT AUPEKTOP
¢bupMmsbl «/{n3aitH+»», yAUTHIBasI, 4TO HEOOXOIMMO OY/IEeT MOCTaBUTh 3a00p M0 EepUMeTpy?

|
|
|
1
|
1
|
1
|
|
|
I
|
|
|

T
X

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHus




| OtBer r B | A | B | 8 | 125 [(49] -3 | 12 | 10x10 |




3.4 Mnozozpannuku u mena epauienus

Ob6pazoeamenvHble pe3yibmanmsl, noouexcauwjue nposepke (J1emMeHmol):
JIP6 1, IP6 6, /1P6 9, IP6 10, IP6 11, JIPG 12, /IPG 14.
OK 01, OK 03, OK 05, OK 06, OK 7.

K 1.1
Teoperuyeckue BONPOCHI:

1. [Iponomxure onpenenenue: «MHOMOTpaHHUK — 3TO. .. ».

2. [Iponomxute onpenenenue: «IIpusma —3to...».

3. [Iponomxute onpenenenue: «IIpsiMoyroyibHbIN Napajienenunes — 370. .. ».

4, [Iponomxute onpenenenue: «Kyd —3t0...».

S5. [Tponomxure onpenenenue: «llupamuaa — 3to...».

6. Chopmynupyiite CBONCTBO O MPOTUBOJIEKAIINX IPAHAX MMapajyiesenuIea.

1. Cdopmynupyiite CBONCTBO O JUaroHasx Mnapajuienenuneia.

8. Chopmynupyiite CBONCTBO O JUaroHaJIM M JMHEWHBIX pa3Mepax MpsiMOYTroJIbHOTO
napasuienenumnesa.

9. Kakas npusma HazbIBaeTcs npsiMoi?

10. Kaxkast mpu3ma Ha3pIBaeTCs MPaBUIBLHON?

11.  PackpoiiTe noHsTHE «TIpaBUIbHAS TUPAMUIAY.

12.  UYro Takoe anmodema mpaBUIbHOW THpaMUATIBI?

13. B ueM oTiimumne nosHOM NOBEPXHOCTH MPU3MBI OT TOJHON NOBEPXHOCTH MUPAMUIBI?

14.  Cdopmynupyiite TeopeMy 0 BBIYUCIEHUN OOKOBOM MOBEPXHOCTHU MPSMOI MPU3MBIL.

15. ChopmynupyiiTe TEOpeMy O BBIYHCICHUH OOKOBOW IMOBEPXHOCTH MPABUIBLHOM
MIUPAMUIBIL.

16.  HazoBute mpeameTsl u3 Bamield mpodecCHoHaIbHON ASITEIHPHOCTH, KOTOPHIE UMEIOT

(hopMBI MHOTOTPaHHUKOB.
17. [Iponomxute onpenenenue: « lumuaap — 370...».
18.  IIpomomxure onpenencHue: «KoHyc — 370...».

19.  IIpomomkute onpeneneHue: «Y CEYeHHBIH KOHYC — 3TO...».

20.  Ilpomomxwure onpenenenue: «lllap —370...».

21.  Yro sBisSIeTCS BBICOTOM YCEUEHHOTO KOHYyca?

22. Yo sBNSETCS OCEBBIM CEUCHUEM IIMIIMH/pPA, KOHYCA, YCEUEHHOTO KOHYyca, Iapa’?

23. [Tepeunciure eqUHUIIBI K3MEPEHUS TUTOIAIN, 00beMa.

24, UYemy paBHO OTHOUIEHHE IUIOMIAJACH TOBEPXHOCTEH MOJOOHBIX (GUTYpD B
MPOCTpaHCTBE?

25.  Uemy paBHO OTHOIIIEHHE O0BHEMOB MOJOOHBIX (GUTYDP B IPOCTPAHCTBE?

26.  Ha3zoBuTe npeaMeTsl U3 Baieil mpodeccuoHanbHON AeSITENbHOCTUH, KOTOPbIE HMEIOT

(GbopMBI TEN BpalleHusl.



KonTpoabHasi padora
IlepBas yactb

Ilpu pewuenuu 3a0anuii 1-4 3anumiume npaguivHvlii Omeem u3 yemouipex nPeoioHceHHbIX.

1. (1 6ayu1) B Kakux eaMHUIIAX U3MEPSETCS 00bEM MHOTOTPaHHUKA?

A) B Mmetpax; b) B kyOuueckux mMetpax; B) B kBaapaTHbIX MeTpax; [') B IBYyrpaHHBIX Tpagycax.

2. (1 6amn) [Tnomaap MOJHON MOBEPXHOCTH PU3MBI BEIYUCIIAETCS 110 (hopMmyIie:

A) S = S60k+ 2 Socu.; B) S60K =Poci*H; B) S=B60k + SSocy; I') S60k =2Pocy™H.

3. (1 6amn) Yro siBiIsIeTCS OCEBBIM CCUCHHUEM KOHYyca?

A) paBHOOenpeHHBIH TpeyroibHUK; b) paBHOOenpeHHas Tpaneuus; B) mpsmoyronpauk; )
MPSIMOYTOJIbHASI TPAIELIHSL.

4. (1 6amn) Kakas ¢urypa moyrygaercst py BpalleHHH IPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT
OJTHOT'O U3 CBOMX KaTETOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuenHnas nupamua.

Bropas yactb
Ilpu evinonnenuu 3adanuit 5-10 3anumume x00 pewienus u noyueHHbLL OMEen.

5. (2 6amna) PeOpo ocHOBaHMS MPaBUILHON TPEYroJIbHOW MHpaMUabl 3 M, anodema OM.
Haiiaure niomaas O0KOBON MOBEPXHOCTH MUPAMUJIBI.

6. (2 6amta) [IBe cTOpoHBI MMapajieiorpaMma OTHOCITCS Kak 3:17, a mepumetp ero paseH 40.
Haiimure 60bITyI0 CTOPOHY MapajuieorpaMMma.

/D / |
A i}
7. (2 6amma) TIpsMOYroJIbHUK €O CTOpOHaMH 8 cM W 3 CM BpaIaeTcs BOKPYr OOJbBIICH
ctopoHsl. Haiinure 06beMm, mitomaau OOKOBOM M IMOJTHON MOBEPXHOCTEH MOTYYCHHOTO Tela.
8. (2 6amra)Haitmute 005EM MHOrOTpaHHHKA, H300paKEHHOTO Ha PUCYHKE (BCE IBYrpaHHBIC

YTJIBI TIPSIMBIE).
3

1

ﬂ

h

9. (2 6amna) Knuenty HeoOXoaMMo, 4TOOBI B KOMHATe 00s3aTebHO MPUCYTCTBOBANIU OOBEMHBIE
AJIEMEHTHI JIeKopa nuinuHapudeckoid ¢opmel. [loctpouts u3 6ymarn moaens IuiuHApa. Pasmepsl
JUI TIOCTPOEHHUS BBIOpPATh CaMOCTOSITENILHO, C YU€TOM TOTO, YTO COOTHOIICHHE Paguyca K BBICOTE
JIOJIKHO OBITE 1:2.

10. (2 Gannma) PaccunTaTh KOJMYECTBO 2-X KUJIOTPAMMOBBIX OaHOK KPACKM HYXHO KYyMUThb JUIS
OKpallMBaHUs HUIMHAPUYECKOTO cBojia noasana. Pacxon kpacku 100 r Ha 1 m2. Cuurath =3.

D On

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHus




OTtBerT

27

17

12 m;
48
64 nt

87




3.5 Cmenennasn, noxkazamenvhas u no2apupmuyeckas QyHkyuu
Obpa3zosamenvhvle pe3ynivmamasl, RoOIEHCAUUE NPOBEPKeE (ITEMEHMbL):
J1P6 1, J1P6 2, IP6 3, JIP6 4, JIP6 6, /1P6 14.
OK 01, OK 02, OK 03, OK 06. IIK 1.1
TeopeTnyeckne BONPOCHI:

1. Cdhopmynupyiite onpeeneHne CTerneHHon GpyHKIuu.

2. [lepeuncnure cBoiicTBa cTeneHHOW (QyHKIIUN

3. Cdhopmymupyiite onpesesieHue MoKa3areaIbHOU (yHKITHH.

4. [lepeuncnure cBoiicTBa oKazareabHON (QyHKINU

o. Cdhopmymupyiite onpeseneHue orapupmMuaeckoit GyHKIUH.

6. [lepeuncnure cBOKCTBA JTOTAPUPMHUUECKON (PYHKIHH.

1. [Iponomxute onpenenenue: «Jlorapudm — 310...».

8. UYemy paBeH sorapudm npousBeeHus?

9. UYemy paBeH sorapudm gyacTHoro?

10.  IpuBemute mpuMepsl JOrapu(MUYECKOW CIHUPaATH B MPUPOAEC M B OKPYKAIOIIEM
MHUDE.

11. Ha 4ro HeoOxoauMo OOpaTUTb BHUMAaHWE I[IPU PELIEHUH HPPALMOHATBHOTO
YpaBHEHUS YETHOW CTENEHU?

12. UYemy paBeH KOpEHb YETHOHU CTENICHH M3 OTpUIATEeNbHOTO uncna?lIpuBeanTe npumep.

13. Uemy paBeH KOpEHb HEYETHOW CTENEHW M3 oTpuuarensHoro uucna? Ilpuseaure
puUMep.

14, Ha wuro crour oOpaTUTh BHMMAaHUE TPU pEIICHUH JOTapUPMHUECKUX U
UppalMOHANIbHBIX, IPOOHO-pAllOHATIBHBIX YPAaBHEHUI U HEPABEHCTB?

15. B d4ewm 3akmouaercs rpaguiecKkuii crocod pemeHrs ypaBHEHUN.

KourpoJnHas padora

IlepBasi yacThb
Ilpu pewenuu 3a0anuii 1-4 3anumiume npasuibHblil OMeem u3 Yemlpex nPeoioHceHHbLIX.

1. (1 6amn) Mexay KakuMHu IBYMsI HATYPaJIbHBIMH YHCIIAMU HAXOJUTCS YUCITO \7[ 19?

A)19u20;5)2u3;B)18u 19;T) 3 u4.

2. (1 6amn) Ha pucynke nzobpaxén rpaduk pynkunn Buaa f(x)=a*. Haiinure snaucuue f(2).
YA

T
-

a0 X

A) 25.; b) 5; B) 32; I') et BepHOTO OTBETA.
3. (1 6ayun) Kakast u3 dyHKIMil Bo3pacTaroT Ha Beeit 001acTu onpenencHus?

A) f(x)=l0gsx; B) f(x)=0,7"; B) f(x)=x?;T) f(X):|09 ;ZX,

2x-3

x+7

A) (-7;1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); ') (-00; -7), (1,5; +o0).

4. (1 6amn) Ykaxute o6nacts onpenenenus gpynkuuu f (x)=1g

Bropas yacth
Ilpu evinonnenuu 3adanuit 5-10 3anumume x00 peuwienus u noy4eHHbLL OMEen.

4%.11'0: 44%,

5. (2 6anna) HaiimuTe 3HaYCHUE BHIPKCHUS



6. (2 6amra) CKOIBKO LIETBIX PEIIeHNH UMeeT HepaBeHCTBO 1 <7%1<49?

7. (2 6ayuta) Haiiiure KopeHb ypaBHEHUS logs(4+x) = 2.
8. (2 Oamma)) Paccrostume oT HaOmIOgATENs, HAXOMAIICTOCA Ha HEOONIBIION BhicoTe h
KAJIOMETPOB Haja 3eMIIEH, 10 HaOII0JaeMOil UM JIMHUM TOPH30HTA BBIUMCIAETCS 1O (opmylie

[ =V2Rh

, rie R=6400 kM — paaunyc 3emun. C Kakoil BBICOTHI TOPU30HT BUJEH Ha paccTOSTHUM 48
kusiomMeTpoB? OTBET BbIPa3UTE B KUIOMETPAX.

9. (2 6anna) B xone pacmaga paxMoakTHBHOTO M30TOIA €0 Macca YMEHBIIACTCS M0 3aKOHY

(/T
m(t) =mgp-2 / ,
raec Mo — HaYaJIbHag Macca Hn30TOoI1Aa, t— BpeMH, HpOHIeI[HIee OT HAYaJIBbHOI'O

MOMEHTa, | — mepuoJ mnojypacrnajga. B HayanbHbIE MOMEHT BpeMEeHM Macca u3otona 184 wmr.
[Tepuon ero monmypacnana cocrasisier 7 MuH. Haliaute, yepe3 CKOJIbKO MUHYT Macca U30Tomna OyeT
paBHa 23 mr.

10. (2 6anmna)Hatioume 3nauenue svipadicenus 10gs 108+ log 2

ITAJOHBI 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 Inemenmur meopuu eepo;zmuocmeﬁ U MamemamuuecKkoii CmamucmuKu

Ob6pazoeamenvHble pe3yibmanmsl, noouexcauwjue nposepke (J1emMeHmol):
JIP6 7, IPG 8, JIP6 14.
OK 01, OK 03, OK 04, OK 05.

MK 1.1.
Teoperuyeckue BONPOCHI:
1. [Iponomxute onpenenenue: «CiayyaitHoe coObiTHe — 3TO...». [IpuBeaure npumep.
2. [IpuBeaute npuMep 10CTOBEPHOIO COOBITHSI.
3. [IpuBenuTe NpuMep HEBO3ZMOKHOTO COOBITHSI.
4. [Iponomxute onpenenenue: «BeposiITHOCTD CiydalfHOTO COOBITHS — 3TO...».
S. Chopmynupyiite mpaBuIO HaXOKICHUS CI0KEHUS BEPOSITHOCTEH.
6. Chopmynupyiite mpaBuiIo YMHOKEHHUS BEPOSITHOCTEN.
1. Kak HaiiTu cpenHee apupmeTueckoe YucI0BOTo psija?
8. Kak HalitTu Mmeanany 4icioBoro psaa?
9. Kak Bbrumncinsiercs pasmax 4uciaoBoro psia’?
10.  [lns gero HyXHBI TuarpaMmsl, Tpaduku? [lepednciante BUABI qHarpaMm.
11.  TIpuBenuTe MpUMEpPHI MPOSBICHHS 3aKOHA OOJBIINX YHCET B TPUPOTHBIX SBICHUIX.
12.  TlpuBenuTe MpUMEpPHI MPOSBICHHS 3aKOHA OOJIBITNX YUCET B 0OIIECTBEHHBIX
SIBTICHUSX.
13. Yo m3ydaeT craTHCTHKA?
14. [Iponomxute onpenenenue: «CoyeTaHue — 3T0. ...
15. [Iponomxute onpenenenue: «Pazmenienue — 31o. .. ».
16.  IIpomomxkure onpenenenue: «llepectaHOBKH — 3TO...».

KonrtpoJabHas paéora
IlepBas yacrtb

Ilpu pewenuu 3a0anuii 1-4 3anumiume npaguivHbvlii OMeem U3 Uemolpex nPeonoHceHHbIX

1. (1 6amt) Kakux coObITHiT He OBIBAET B TCOPHH BEPOSITHOCTEM?

A) cnyqaitaeie; b) Heciydaiinbie; B) noctoepnsie; I') HeBO3MOKHEIE.

2. (1 6amn) CoObiTHEe, KOTOPOE NPH BBIMOJHEHUU ONPENCICHHON COBOKYITHOCTH YCIOBHA,
00s13aTEIILHO MTPOU3OUIET - ITO:

A) ciiyvaitHoe; b) Hecimyuaiinoe; B) nocroBepHnoe; I') HeBo3MOKHOE.

3. (1 6amr) BeposTHOCTh CIIy4aifHOTO COOBITHS €CTh HEOTPHUIIATEIILHOE YMCJIO0, 3aKIHOUCHHOC
MEX]ly YHCITaMHU:

A)Oul; B)0u100;B)-1u1;T)-100 u 100.

4. (1 6amn) I'pynnupoBKa — 310. ..

A) yropsiioueHre eIMHUI] COBOKYITHOCTHU TI0 NMPU3HAKY; b) pazOoueHue equHUI] COBOKYITHOCTH
Ha Tpymmbl TO mnpu3Haky; B) o0oOmenue enauHuyHbix ¢aktoB; I') o00o0OIIeHHE €TUHUYHBIX
MIPU3HAKOB.

Bropas yacTth
Ilpu evinonnenuu 3adanuit 5-10 3anumume x00 pewienusa u noyueHHbLL OMEEn.

5. (2 6anna) B ouce nuzaifHepckoro areHTCTBa HaXOIATCs 8 OCETUTENEH )KEHCKOTo 1oJia u 2
MyXCKoro. OnpeaeauTb BEpOSATHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAaHTY OOpaTUTCS MY>KUYHHA.

6. (2 6amna) Ha kondepenuuio npuexanu 2 ydeHbix u3 I'epmanum, 3 u3 Cepbuu u 7 u3
HIeitapun. Kaxaplii n3 HuUX jAenaer Ha KoHpepeHIMH oAuWH jAokinaj. [lopsnok okimanoB
omnpenensercs xepedbEBkoil. Hallnute BeposSTHOCTh TOTO, UTO MATHIM OKaXKETCs AOKJIA] YY€HOro U3
CepOumn.

7. (2 6anna) Mama, Tumyp, [nana, Kocts u AHTOH Opocmim XpebGuil — KoMy JocTaHeTcs
MPOEKT 1o 0popMIIeHHIO cBasieOHOTO 3as1a. Halimure BepoATHOCTh TOTO, YTO MPOEKT TOYHO HE OyneT
BBITOJIHATH AHTOH.

8. (2 6anna) B simuike Tpu KpacHBIX U TpU CHHUX (promactepa. domacTepsl BHITACKHBAIOT TIO



ouepeay B cilydaifHOM mopsiake. KakoBa BepoOSTHOCTH TOTO, YTO MEPBBIM pa3 CUHHM (romacTtep
MOSIBUTCS] TPETHUM I10 CUETY?

9. (2 6amna) Han psg uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinure Mmoxy psna u
cpenHee apupMeTUIecKoe psaa.

10.(2 6amma) Ilpum aHanM3e MEHOBBIX MPEANOYTCHUN KIMEHTOB JU3AMHEPCKOTO areHTCTBA
[IOJIyY€Hbl JJaHHbIE, NIPEACTABICHHbIE B TAOMULE: /101 KIUEHTOB, MPUOOPETAIOIINX JU3aiHEPCKUE
YCIYTH OJIMHAKOBOI'O HA3HAYEHMS, HO PA3JIMYHOW LIeHbl. HallTu mMonmy ciydallHOW BEIWYUHBL. X —
LIEHBI ITPOJIABAEMBIX YCIIYT.

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

ITAJTOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3a/1aHHuA

OtBer b B A A 0,2 0,25 0,8 0,15 172; 6500
172,75




2. OoH/I OLEHOYHBIX CPEACTB ISl PyOe:KHOro KoHTpos (mo uroram 3.1 — 3.3)

Ob6pazoeamenvHble pe3yibmanmsl, noouexcauwjue nposepke (J1emMeHmol):
J1P6 1, IP6 3, /1P6 4, IPG 5, /IP6 6, Z1P6 9, JIP6 11, JIP6 12, JIP6 13, JIP6 14.
OK 01, OK 02, OK 03, OK 05, OK 06.
K 1.1

IlepBas yacrb
IIpu pewenuu 3a0anuii 1-4 3anumiume npaguibHblil OMeem u3 Yemboipex nPeoioHceHHbIX.
1. Manst Touku A(2,0,5), B(-2,6,3). Kakue koopauHatsl umeeT cepenuna otpeska AB — Touka
M?
A) M(0, 3, 4); ) M(2, 3, 4); B) M(0.- 3, 4); I') M(0, 3,- 4).
2. (1 6ann) Ipsimeie AB u CJ1 mapamtenshbie. Kakoe pacnonoxkerue umerotr npsimeie AC u
BA?
A) mapannensuble; b) nepnennukynspusie; B) ckpeumuatores; I') nepecexatorcst.
3. (1 6ann) Kakue u3 QyHKIUI ABISIFOTCS YETHBIME?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amn) Ha pucynke nsoOpaxen rpaduk mnpousBomHoi ¢yaknuu Y=f(X). IIpu kaxom

3HaYeHUU X QYHKIMS MPHHUMAET CBOC HaHOOJIbIIIee 3HaUCHHE Ha OTpe3ke [-4; -2] ?
|1.

\
Nov= L)

=y

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

Bropas yacth
Ilpu eévinonnenuu 3ad0anuii 5-10 3anumwiume x00 pewienusn u noy4eHHbLIL OMEeEm.

5. (2 6amna) Yepes koHIsl oTpe3ka AB u ero cepeauny M npoBeieHbl apaljieIbHbIC MPSMBbIC,
MEePECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax A1, B1 u Mi. Haiinure mnuny otpeska MMzi, ecinu
oTpe3ok AB He nepecekaeT miockocTh U eciiu AA1=6 cm, BB1=4 cm.

6. (2 6amna) dansl Touku A(6,7,8) , B(8,2,6). Haiiaure mmny Bekropa AB.

T

(@t 2). oo

7. (2 6anna) Haiture & 2/ ecmtg@=0,5.

8. (2 6amna) MarepuanpHas TOYKa JBMKETCS MPSAMOJUHENHO mo 3akony X(t)=t?-13t+23 (rae
X — paccTosHHEe OT TOYKH OTCUeTa B MeTpax, ! — Bpems B CEKyHIaX, M3MEPEHHOE C Havaia

IBUKEeHHs ). B kakoii MOMEHT BpeMeHH (B CEKYHJIaX) ee CKOpOCTh Oblia paBHa 3 m/c?

9. (2 6ama) Jdana dpynxmus f(x)= 3x%+1. Uemy pasua F(1)?

10. (2 Ganna) Pemmre ypaBHeHue cosx=1. B oTBeT 3anuinTe HaMMEHbIINN HEOTPULIATEIbHBIN
KOpPEHb.

ITaJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHus

OTtBer A r b b 5 V33 -2 8 2 0




@D oHJ OLIEHOYHBIX CpeacTB 1Jist HpOMe)l(yTO'{HOﬁ aTTeCTallun (3K33Mel-l)

Ha BeIMONHEHWE MHCHMEHHOW SK3aMEHAIIMOHHOW paboThl MO MaTeMaThKe JaeTcs 2
acTpoHoMuueckux vaca (120 MuHyT).

Dk3aMeHaIlMOHHAss paboTa COCTOMT WX 2-X 4YacTei: 00s3aTelnbHONW M JIOTIOJHUTEIHHOM.

OOsi3arenbHasi  4acTh  COACPXKHUT 3aJaHMS MUHMMAJIBHOTO  0O0s3aTEJIBHOIO  YPOBHS,
JIOTIOJTHUTEJIbHAS YacTh — 00JI€€ CII0KHbIE 3a/1aHUS.

[Ipu BBIMOJIHEHWW 3aJlaHUN 00S3aTENBPHONW YacTH TPeOyeTcs MPEICTaBUTh XOJ PEHICHUS H
yKa3aTh MOJIYUCHHBIH OTBET. 3a MPABWJIHLHOE BBHITIOJIHEHHUE JIIO00TO 3aJaHusl U3 00s3aTeIbHON YacTH
oOyuaronuiics moiydaere oauH Oax. [lpyW BHIMOTHEHWHM 3alaHUs W3 JOMOJHUTEIHHOW YacTh
HEO0OX0IMMO MOAPOOHO OIMMCATh XOJ PEIICHUS M JIaTh OTBET. [IpaBMIIbHOE BBITIOJNIHEHUE 3aaHUN
JIOTIOTHUTEIBHON YacTH olleHnBaeTcs 3 Oamamu uinu 1-2 6ayuiaMu 3a 4aCTUYHOE pellieHue.

bannel, moydeHHbIE 32 BCE BHIMOTHEHHBIC 3a/1aHHSI, CYMMHUPYIOTCSI.

IlIkana nepesoda 6annoe 6 ommemku no NAMUOANILHOI cucmeme

Ommemka Yucno 6annoe,
Heo0X00umoe 01 NOJIyUeHUs OMMEMKU
«3» (y008.) 6-9
«4» (xopouio) 10-13
(He MeHee 00H020 3a0aHUsl U3 OONOJHUMENbHOU YacmuL)
«5» (omauuno) bonee 16
(He MeHee 08YX 3a0anull U3 OONOJHUMENbHOU YACU)

Oopazosamenvhvle pe3yibmamel, noodJjexcaujue nposepke (Inemenmot):
J1P6 1, IP6 2, PG 3, /1P6 4, AP6 5, IP6 6, IP6 7, /1P6 8, /IP6 9, JIPG 10, Z1P6 11, Z1P6 12,
J1P6 13, JIP6 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
K 1.1




DK3ameHauyuoHHbIE 3A0AHU NO MAMEMAMUKe
Oobs3aTeIbHAS YACTh
Ipu BuInoTHeHUM 3a1anmii 1-12 3anMuTe X0/ pelleHusl U MOJIy4YeHHbIH 0TBET.
1. (OK 01)(1 6anr)Berauciute: 2sin(w/6)+2cos(m/3)
2. OK 04,(/ 6ann) Ha pucyHke >KUPHBIMH

tn

TOYKaMM II0Ka3aHO CYTOYHOC KOJHUYCCTBO OCAAKOB,

= B

BbINagaBmux B Dnucrte ¢ 7 mo 18 nekadps 2001 rona. o

o
]
=T

TOPU30HTAJIM YKA3bIBAKOTCA 4YHCJIa MECiala, 110 BEPTUKAIN

— KOJIMYECTBO O0CaAKOB, BbIIIABIINX B COOTBeTCTBYIOHII/If/'I

==
| =T

]
T
| —~

ACHb, B MUJUIMMETpPaAXx. I[J'ISI HarJI1iIHOCTH XKUPHBIC TOYKHU

Ha pHUCYHKE coeauWHeHbl JuHued. Omnpenenure 10 A |

—

oD R P ROR W W R
(=Y, B
=
| —mt

WD

PHUCYHKY, CKOJIBKO JHEW BbINaAaio 0osiee 2 MUILTUMETPOB
0CaJIKOB?
3. OK 01(/ 6ann) CToUMOCTb YCIIYT YaCTHOTO JIu3aiHepa Bo3pocia Ha 10%.

OHpGHGJ’IHTb, CKOJIbKO CTOMJIN YCIIyT'r I[H3aﬁHepa A0 ITOA0POKaAHUA, €CJIN NOCIIC KIIMCHT 3aIlJIaTHII
55000py6?

7 2 =1 10 11 1z 1=z 14 15 1o

4. OK 02(1 6anr) Ha tapenke 16 mupoxkoB: 7 ¢ pbiOoii, 5 ¢ BapeHbeM U 4 ¢ BUIITHEH.
Ons mayran BeiOupaer oauH nupoxkok. Haiiiure BeposSTHOCTH TOTO, YTO OH OKKETCS C BUIITHEH.

5. OK 03(1 6ann) Haiinure 3Hauenue Boipaxenus 10922 + logz 32

6. OK 05(1 6anr) Haiimute KOpeHb YpaBHEHHUSI 7-6x=7.

7. OK 02(1 6ann) Pemmte HepaeHCTBO 2¥7°> 64. B OTBET 3aNmMIIMTE HAUMEHBILEE
MIOJIOKUTEITFHOE YUCIIO.

o S
8. OK 03(! 6ann) Haiinute kopens ypaguenus -* 2 4
9. OK 07(1 6aw) Haiigute npousBomHyro  GyHKIMH B Touke  x=0:
D A a2 Ty
y=" X"-6X+7 x-1
4
10. OK 06(! 6ann) Kactprons, odopmieHHass MO WHIWBUIYAJIbHOMY 3aKa3zy, HMeEET

dhopmy mwmHApa. BeicoTa kactpronu 35 oM, muamerp ocHoBaHus 20 cM. Paccunraiite BMECTUMOCTh
JAHHOW MOCY/Ibl, IEJICHHYIO Ha TT.
JonoaHuTe/IbHAS YACTh

Ilpu eévinonnenuu 3ad0anuii 11-13 3anumume x00 pewienus u noiyueHHwlil omeem

11.0K 02 (3 6anna) BerauciuTe miomiaab ydacTka CTOJIA, OTBEACHHOTO IS MPE3CHTALUU
pabot nusaiinepa Bacumus, mepuMeTp KOTOPOrO OFPaHUUYUBAIOT IMHUM y=X2-2X-2 U

y=-X?+2. Boinonuute ueprex. OTBET AaiiTe B KBAJPATHLIX METPAX.

12.0K 07 (3 6anna) Pemmte ypaBHeHue sin’X - 2sinx=0. B oTBeT 3amuiiuTe KOJIMYECTBO
pelICHUH, MPUHAUISKAIINX TPOMEXYTKY [0; 47T.]

13.1IK 1.1 (3 6ania) 3aka3 Ha 126 OTKPHITOK MEPBBIA JHM3aliHEp BBHIMOJIHSIET HA 5 YacoB
obicTpee, yeM BTOpoil. CKOIBKO OTKPBHITOK 32 Yac M3rOTABIMBACT MEPBbIi qU3aiiHEep, €CIM U3BECTHO,
YTO OH 32 YaC MOXET MPUTOTOBHUTH HA 5 OTKPHITOK OOJIBIIE BTOPOTO?

ITAJOHLI OTBETOB:

Homep 112 3 4 /5|16 7|8 9] 10 |11]12] 13
3aaHuA

OtBer 213|150 (0256 |-7|1 - 7 13500 9 5 | 13
TBIC 10

TECTOBBIE BOIIPOCBI OTKPBITOI'O TUIIA IO JUCHUIIVIMHE: MATEMATHKA



Ne [IpaBunbubiit | ConeprkaHue Bompoca Kommner | Bpems
OTBET CHLUS | BBIMOJH
CHUS
(MuH)

Hatypanbnble yncia, mpotuBomnosiokusie uM, yuciao 0 | OK 01

1 00pa3yrT MHOXECTRO ......... 3

2 MHO03K€eCTBO, COCTOSIIECE U3 IOJIOKUTEIBHBIX U OK 02 3
OTPHIIATENBHBIX, IPOOHBIX U LENbIX, uncia 0,
HA3bIBACTCSI MHOYKECTBOM .............

3 UroObl MEepeMHOXUTHh CcTemeHd ¢ oauHakoBeiMu | OK 02 3
OCHOBAHMSMH, HAJI0 OCHOBAaHUE CTENEHH OCTABHTH TEM
Ke, a IIOKa3aTel . ........

4 [Ipomomxkure Teopemy: «Ecium ogHa H3  JOBYX
MapajieNIbHBIX TPSMBIX MEPIEeHANKYIsIpHa Tuiockoct, | OK 04 3
TO W BTOPAS IPSAMASL................ ».

5 [Mponomwkute Tteopemy: «Ecmu gae mapamrensaeie | OK 07 3
TUTOCKOCTH TIEPECEKAIOTCS TPETHEH, TO...».

6 Ecau 1Be napajjeiabHble NPsIMble NapaJLIeJIbHbI OK 01 3
TpeTbel MPSIMOii, TO OHH ..........

7 InockocTH HA3BIBAKTCS MAPAJJIebHbIMU, OK 03 3
€CITH OHM .ucee vuvnnenns

8 [Ipsimast Ha3bIBAETCS TIEPIIEHIUKYISAPHOHN TIJIOCKOCTH, OK 04 3
€CJTM OHa MEPICHAUKYISIpHA JII000H PSIMOH,............
BokoBasi MOBEpXHOCTh MPSIMOW MTPHU3MBI paBHA 3

9 IPOU3BEICHUIO IEPUMETPA OCHOBAHUSA HA .............. OK 07
Ecnu ocHOBaHUSIMU TIPSIMOM TTPU3MBI SIBIISTFOTCS OK 02 3
NPaBUJIbHBIC MHOTOYTOJIbHUKH, TO OHA HA3bIBACTCH ...

10
OTpe30K, AJA KOTOpPOro ykasaHo, KaKoil M3 ero KOHIIOB

11 ABJAECTCH HAYAJIOM, a KaKoi — KOHIIOM, HAa3bIBACTCH ...... OK 03 3
BekTOpbl HA3BIBAKOTCS PABHBIMU, €CJIH: ..........

12 OKO04 | 3
Eciin 1yinHBI IBYX HEHYJIEBBIX BEKTOPOB PaBHbIL,

13 OHH NMPOTHBOMOJI0KHO HANIPABJICHbI, TO OHU I1K1.1 3
HA3bIBAIOTCH ........

14 CkansipHoe Npou3BeeHHe BEKTOPOB, BHIPA:KEHHBIX CBOMMH OK 01 3




15 Ecnu BEKTOPBI NEPIIEHIUKYISIPHBL, TO UX CKAIIAPHOE
MIPOU3BEACHHUE PABHO ....... OK 03

16 [IpousBoaHast GyHKIUUA-ITO ....... OK 04

17 Onepanys HaXx0/IeHUs! IPOU3BOAHON HAa3bIBACTCA . ..... OK 04

18 Touku ,B KOTOPBIX IPOU3BOIHAS PaBHA HYJIIO, OK 06 3
Ha3bIBAIOTCA ...........

19 [Ipou3BoHAsA MOCTOSHHOM paBHa ...... [K1.1

20 [Ipu BeIUMCIIEHNN TPOU3BOAHOMN OCTOSHHBIN OK 01 3
MHOXHUTEIb MOYKHO BBIHOCHTD ......... .........
[Ipenen otHomenus npupamenus Gpyaknuu B Touke X k | I1K1.1 3

21 MPHUPAIIEHUIO apTyMeHTa, KOT/1a TIOCIEeTHEE CTPEMUTCS
K HYJIIO Ha3bIBAETCH. ..
Ecnu MatepuanbHas Touka aBmKeTcs mo 3akony S(t), | OK 01

22 TO TepBasi IPOU3BOHAS OT IIYTH 110 BPEMEHH €CTb. ..

23 ['eomeTrpuueckuii CMbICIT TPOU3BOTHON COCTOUT B TOM,
9710 ... OK 07

24 VYpaBHEHHE KacaTeJIbHOM K JJAHHOW JIMHUM B TOUke M OKO03
UMeEeT BUJI. ..

25 YckopeHue nNpsMOJIMHENHOTO JBUKEHUSI PABHO. .. [K1.1
OyHKIMSA  BoO3pacTaeT Ha 3adaHHOM Tnpomexytke, | OK 06

26 ecllu. ..
OyHKIUSA  Bo3pacTaeT Ha 3amaHHOM Tnpomexytke, | OK 06

27 ecllu. ..

28 Ecnu rpaduk pyakium pacnosoxen Boiae ocu OX Ha OK 03
UHTEpBaJie, TO QYHKUIUSA HA JAHHOM ..................

29 Ecnu rpaduk pyakimum pacnosnoxeH Hwke ocu OX Ha OK 05
UHTepBaJie, TO QYHKIUS HA JTAHHOM ..................
Ecmu nBe muddepenumpyembie GyHKIIUN OTIMYAIOTCS

30 Ha IIOCTOSIHHOE cliaraeMoe, To uX mnpousBojanbie | OK 06

31 HMuddepenuupyemas GyHKIUS MOKET UMETh OKO07 |3
9KCTPEMYM B TE€X TOUKAX, IJ€ MPOU3BOJHAA .............

32 MrHoBeHHasi CKOPOCTb ABUKECHUS TOUKH, €CITU OK06 |3
s(t)=5t+ 3 paBHa .........

33 JluckpeTHyro CilydaliHyl0 BenW4yuHy 3aaaroT ykasbiBas | [1IK1.11 | 3
€€ 3aKOH ............

34 CKopoCTh TeJsla, ABMKYIIErocs 1o 3akoHy s(t) =t2+ 2,8 | OK01 | 3
MOMEHT BpeMeHH t = 10 Oyner paBHa .........

35 OKO03 |2
Beraucnure(cosx)’=............

36 Beruncioute (kx+b)’=......... OKO01 |2

37 Boraucimte (V8)'=............ OKO03 |2

38 Beruncnute (10x)°=.......... OK04 |2

39 CoOpbiTHE, KOTOpOE 00s3aTeIbHO MPON30iIeT, HasbBaeT | OK0S | 2




col ...

40 YnopsioueHHOe MHOXKECTBO, OTiIHUaroiieecst Toipko mo | OK 05 | 2
PSAAKOM DIIEMEHTOB, HA3bIBACTCH ............

41 CoObITHE HAa3BIBACTCH ..., €CJI OHO HE MOXKeET npousodt | OK09 | 2
U B pe3yJbTaTe JAaHHOTO UCTIBITAHHS.

42 MHoxecTBO epBO0Opa3HbIX Wit JanHou ¢pyHkuuu f(x) | OK06 | 3
Ha3bIBACTCH. . .

43 OmnpeeNieHHbIN UHTETpaAN ¢ oauHaKOBbIME Tipenenamu | OK 03 | 3
paBeH. ..

44 Omneparuio HaX0XJICHUS TIEPBOOOPA3HOM SIS JAHHOM IK1.1 |3
(YHKIIMY HA3bIBAKOT. ......euuenn.....

46 Jlorapudm, ocHoBaHUE KOTOpOTo paBHo 10 OKO05 |3
HA3bIBACTCA .......

ar Jlorapudm npousBeaeHUs — 3TO ....JJIOTapU(PMOB. OK02 |3

48 OKO05 |3

Jlorapugm yacTHOTO — 37O ...... Jorapu(MoB.

49 Oyukius F(X) HaszsiBaeTcs IEpBOOOPa3HOM s OKO07 |3
dynxumn f(X) Ha (a; b), ecnm ws moboro * = 14 b}
BBITIOJTHSIETCS] PABEHCTBO .........

50 O06bem KoHYca ompenensieTcs mo GopMyre ......... IK1.1 |3

51 Heomnpenenennsiii uaTerpan | sin XxdxpaseH ......... OK 06

52 IToka3zaTenpHast pyHKIHS y=a* ABIsSCTCS OK 02
BO3PACTAIOIIEH, €CJIM OCHOBAHHE a OOJIBIIE .......

53 Kak Ha3pIBaeTCs paBeHCTBO: OKO05 |3
Jlorapudm, ocHOBaHHE KOTOPOTO PaBHO e~2,7
HA3bIBACTCS .....cvvennnn. ..

54 O06beM HUIHHIpa ONIpeAeseTcs Mo GopMye ......... OKO07 |3

55 ['eomeTpuueckuii cMbICI ONPEAEIEHHOTO HHTETpaIa OK04 |3
COCTOMT B TOM, YTO OH YHCIICHHO PaBECH IUIOMIA/H. ... ....

56 OTpe30K, COeUHSIONINHN ABE BEPIIUHBI IPU3MBI, HE OKO07 |3
NPUHAJICKAIINE OTHOW HA3bIBACTCA ...........

57 ['panm napamenenumnena He umeronue oommx BepmuH, | OK01 | 3
Ha3bIBAIOTCA ........

58 [leprienauKynsip, onyleHHbIN U3 BepuHbl mupamuasl | OK02 | 3
Ha IJIOCKOCTh OCHOBAHMS, Ha3bIBACTCS ........

59 BricoTa 00KOBO# IrpaHu NpaBUIILHONW MUPAMHUIBL, OK04 |3
NPOBE/ICHHAS U3 €€ BEPIIMHBI, HA3bIBACTCA ........

60 VY kyba Bce TpaHH .......... IK1.1 |3

TECTOBBIE BOITPOCHI 3AKPBITOI'O TUIIA IO JUCHUIIJIIMHE: MATEMATHUKA

‘Ng

| Mpasus | Coseprkanue Bompoca

‘ Komneren ‘ Bpewms




HBIN s BBIIIOJIHE
OTBET HUS
(MuH)

1 Haitnure 3HaueHue BbIpaXKECHUS |093 V27 OK 06 3
a)16; 6)04; B)S; r) 15

2 log,, 32 OK 07 3
Coxkpature 1pobb log,, 4
a)16; 6)04; B)S; r) 2.5

3 KakoBa BenmmumHa mMOMOXOMHOTO  Hajora, kortopsid | OK 01 4
coctaBisieT 13% ot BenuunHbl 3apaboTHOM 1aTel B 25000
pyoneit?
a) 1600; 6)400; B)3250 1)1200

4 Haiinure yucro: OK 04 3
40% xotoporo paHbl 320
a) 160; 6) 400; ) 800; r) 120

5 (4%)%45 OK 01 4

10

Beraucmmts: 4
a) 16; 6)4;, B)S; r) 12

6 packpoiiTe GopMyITy COKpaIIeHHOTO YMHOXKEHHS a2-b?: OK 02 3
a) a’-2ab+b%6) (a-b)(a+b); B) a?+2ab-b?; ) (a-b)(a-b)

7 bonsHOMY mpomucaHo JeKkapcTBO, KoTopoe HY)HO muTh 1mo | OK 02 4
0,5r 3 pa3a B neHb B TeueHHe 8 qHel. B onHOM ymakoBke 8
tabnetox mo 0,25r. Kakoro HauMeEHBIIETO KOJIWYECTBA
YIIaKOBOK XBAaTHUT Ha BECh KyPC JICUCHUS?
a)6 0) 5; B) 6.5; )7

8 2 Ny _ OK 02 3
YIpocTuTh BBIpOKEHHE: 3C0s"X+3SIN"X-6 :

al; 6)-5 B3 1)-3

Haiiure MHOXeCTBO 3HaueHU GyHkuu y = Sinx — 1 3

9 a) [-1;1] 0) (-o0;+0)  B) [-2;0] r) [0;2]. OK 03
Haiinure 3nauenuesina, ecnu C0Sa = 0,8 u OK 04 3

3n/2€0€2n

10 a) 3/5 0) -0,6 B)02 r1)2/5
Kakue u3 QyHKIMHA ABISIOTCS YETHBIMU?

11 a) y=sin x; 0) y=cos X; B) y=tg X; T) y=ctg X. OK 05 3
Kakoe 13 naHHBIX YypaBHEHHI HE UMEET KOpHE?

12 a)sinx = —0,44; 6)cosx = 5; B)tgx = -10; r) cosx =1. OK 03 3
PaciudpyiiTe KpaTkyro 3anuch: acp.

13 a) TOYKa & MPUHAJIEIKHT IIOCKOCTHS; OK 07 3

0) TouYKa a MPUHAICIKUT IPIMOIS;




B) IIpsiMasi @ MPHHA/ICKUT [UIOCKOCTHY ;
r) mpsiMast @ epeceKaeT MI0CKOCTS f.

14

Haiimure nraronany npsiMoyroJibHOrO napajijiesIenuIe1a mo

TPEM €ro u3MepeHusm: 6; 6; 7
a) 19 0)11 B) 121 r) 36.

OK 03

15

Kak BbIYMCIUTH JUIMHY BEKTOPA, €CJIH H3BECTHBI €ro
KOOPAMHATHI?

a) OHa paBHA KBaJ[PaTHOMY KOPHIO M3 CyMMBI KBaJIpaTOB
KOOPJIMHAT

0)oHa paBHa IPOU3BEACHUIO KBAAPATOB KOOPUHAT

B) OHA paBHA OTHOIIICHUIO MPOU3BEICHNS KOOPIMHAT K
CyMMe HX KBaJIpaToOB

r')OHa paBHA CyMM€ KBaJpaTOB KOOPIMUHAT

OK 03

16

=
f{5;3}
[laHbl 1Ba BeKTOpa ¢ KoopaAuHAaTaMHu. BekTop U
=
BEKTO t12;8}. Haii
p aiiiuTe CKAJISIpHOE IPOU3BEAECHHE ITUX

BEKTOPOB.
a)- 14 6)-18  B)34 r)-32

OK 04

17

1. Yemy paBHa npousBoaHas 1?

a)l 0)0 B)X T) a(4mcio)

OK 04

18

Beramcnnte (6x°)'
a) 6x° 6)0 B) 18x° r) 18x

OK 01

19

Haiinure nmpousBoanyio ¢pynknuu y = (2e* + 3)
a)2¢* + 16) €”B) 2¢*r) 0

OK 03

20

Iepuona dyukimu y= Sin x?
a) m/2; 0) 2m; B) 4m; ) .

OK 04

21

Pemmte ypasaenue f'(x)=0, eciu f(x)=3x° — 6x +4.
BriGepute oTBeT.
a)l; 0) -1, B) 4, r) -4.

OK 06

22

A3
[IpousBoany0 QyHKIUK y=4x paBHa :
a) 12x> 6)I12x  B)4x*> 1) I12°

OK 07

23

Ecmu e muddepenuupyembie QyHKIMN OTIMYAIOTCS HA
MIOCTOSTHHOE cJlaraemMoe, To:

a)UX NMPOU3BOHbIE PaBHBI; 0) UX MPOU3BOAHBIE
pa3nuyaroTcs Ha pa3HOCTh IIOCTOSIHHBIX CJIaraeéMbIX; B)
BOIIPOC O Pa3JInYMU UX MPOU3BOJHBIX YCTAHOBUTH HE
yaa€rcs.

K11

24

[poussoaunas ¢pynkuuu y = 0,75x* — 2 COSX paBHa:
a)y =3x3+ 2 cosx; 6)y = 3x3 — 2sinx; B) y = 3x° - 2 COSX; T)
y = 3x3 + 2sinx.

K11

25

Hnomam: TPECYrOJIbHUKA BBIYHUCIIACTCA 10 (I)OpMYJ'ICI
a) S=a*b; 0) S=(a*b)/2; 2) S=2a*b; r) S=(a*b)/3

OK 05

26

I'padux xakoif pyHkIMU U300paXxKeH Ha pUCyHKe?

OK 06




a) Y = COSX;
0) y = sinx;
B) Y = ctgx;
r)y=tgx.

27

BberaucnuTh 3HaYeHHE MPOU3BOTHON (DYHKITUU y=
sinX — 2x B Touke xo = 0.
a)l 0)0 B) -3 r)-1

OK 01

28

YIpoCcTUTh BEIPAKEHUE COSO,— SinoLCtgaL.
a)l; 0)0; B) 3; r) -1

OK 02

29

Haiity nmpousBoanyio GpyHKIHHE Y(X) = e* — 4x2,

4

a)e— 3x% 6)e*—8x; B)e*-2x; r1)e*—4dx.

OK 06

30

HaiimTe mpon3BoaHyro GyHKINH y = X° + COSX. a)y/ =3x%—
sin x 6) y=x2—sinx B)y=3x*+sinx 1)
y'=x%In3 + sin x

K 1.1

31

Haitaure nponsBoanayio GyHKINH y= -€° + 3X°.,
a) y=eX+3x  6) y=-xeX+ 9x*> B)Yy=-e+9x?
r) y=-eX1 +9x°,

OK 07

32

Bropast npomsBognas y* (X) dyHkumn Y(X)=4x?-2X nmeer
BHT
a)4 0)8 B)6 r)7

OK 03

33

Beraucnnte (x° + 2x* - x)\.
a)3x% +2x°3 —x 6)3x% + 8x° — x?
B)3x* + 8x* — x%r) 3x2 + 8x° — 1

K11

34

Touka mBmxercs no 3akony S(t) = 2x3 — 3x% + 1. Haiinure

CKOpPOCTh TOYKH B MOMEHT BpeMeHn  fp = 2C.
a)12m/c6)4m/cB)SM/cr)6Mm/C

IIK 1.1

35

Haiinurte npon3BoaHyo GYHKIHHN Y = X% + X B TOUKe Xo=2.
a)50)6B)4r)3

OK Ol

36

Haiigure koadduimeHT kacatenbHON K rpaduky GyHKIHH
f (X) = 5x% — 2x B Touke Xo = 1.
a)80)3 B)0 r)9

OK 07

37

Haiigure Touky mMin pyHKIMU Y = X — 3X.
a)-10)1 B)0 r)3

K11

38

HaiiuTe kpuTudeckue Touky GyHkuu y = 5x° — 15X,
a)l 0)-1 B)1,-1 r)0

OK 06

39

Haiinure kputudeckue Touku Gynxuum f(X) = 2x* — 4x2
a)0,£10)3 6)0 e) 0,1

OK 07

40

Bropas npousBojHas y'(x) Gynkunn Y(X)=4x2-2x umeer
BHT
a4 0)8 B)O r)7

OK 01

41

CkopocTb Tena onpezensercs no gopmyie

V(t) = 5t3 + t% Uemy paBHO ycKOpeHHE Tela B MOMEHT
BpemeHH t o =1c?
a)l6 0)6 B)17 r)34

OK 06




42 Touka mBmxercss mo 3akony S(t) = 2t - 3t. Uemy paBno | OK 07
YCKOpEHHUE B MOMEHT t o =1c?
a)l5 0)12 B)9 r)3
43 Haiinute HanMenbIee 3HaYeHUE (PyHKIUN OK 03
f(x)=2x*-6x+1mna [-1;0].
a)5 0)-3 B)1 r)0
44 Pamuyc ocHoBanus mmiuHApa 2,5 cM, BbIcOTa 12cM. [IK 1.1
Haiitu momans 60KOBOM MOBEPXHOCTH.
a)60 0)65 B)35 1)607
45 Haiigure mosiHyr0 MOBEPXHOCTH Ky0a CO CTOPOHOM 4CM. OK 02
a)64 0)65 B)96 T1)60
46 3 OK 05
[3x2x
OnpenenenHblil UHTErpai 2 paBeH:
a)l9 0)18 B)35 1)27
47 2 OK 05
f 4 x3dx
OnpeneneHHblii uaTerpan 1 paBeH
a)36 0)17 B)16 )15
48 Jlnametp ocHOBaHuUs KOHyca paBeH 42, a 1IuHa OK 04
oOpasytomeli paBHa /5. Halimute BhICOTY KOHYyCa
a)72 0)74 B)66 )65
49 BricoTa koHyca paBHa 4, a nuaMeTp OCHOBaHUS — 6. OK 01
Haiinmure 0oOpasyromyto KoHyca.
a)5 0)4 B)6 rls
50 BrraucianTs 00beM MWIMHIPA, €CITH Pagruyc OCHOBaHUS 3, OK 05
BbICOTA 1.
a)970)6 B)3 T, r)2rw.
51 Pannyc mapa pasen 1cm, ueMy paBeH oObeM mapa? OK 06
a)l6m cm®; 6) 327 cm B)éﬂ'CMS; r)3_327TCM3.
52 Ha pucynke wmzoOpaken rpaduk mpousBogHoi ¢ynknuu | OK 03
y=f(x). Ilpu xakoMm 3HaueHUU X (QYHKIMS MPUHHUMAET CBOE
HanOoJIbIlIee 3HAYeHUE Ha OTpe3ke [-4; -2] ?
..ll
Sov=1x)
o 1 X
a) 0,5; 0) -4; B) -5; r) L
53 O6pasyromias konyca 10cMm, a Beicota 8cm. Haiigure OK 04
OOKOBYIO TOBEPXHOCTb.
1
54 MarepuanbHas TOUKa ABHKETCS 10 3aKkoHy S(t) =3t + 7 + OK 07

0,5t% rme t — BpeMs IBUKEHUS B CeKyHJ1ax. Yepes kakoe




BpEMsi IOCIIe Havyaja ABHKCHUSI CKOPOCTh TeJla OKaKETCsI
paBHO# 15 m/c?
1) 18; 2) 15; 3)12; 4)21.

55

Ha pucynke n3zo6paxén rpaduk npon3BoaHoi GpyHkuuy,
onpenenéuHoil Ha unreppaie (-7; 4). Onpenenure
KOJIMYECTBO MPOMEKYTKOB BO3pacTaHusi (pyHKIHU:
nY

v flix

P

\ AR

a) 1, 0) 2; B) 3; r) 0.

OK 04

56

Ha pucynke nzobpaxén rpadux pynkuuu y = f(x),

onpenenéunoii va uatepsaie (-7; 10). Haiimure cymmy

TOYEK IKCTpeMyMa GYHKIIMU Ha oTpe3ke [- 4; 8].
L

B fi=) |

Fi Y
/ A
0 10

LY
ERY

e —r !
[
L==r]
[

a) 7 6) 12; )15 ) 18.

OK 03

57

Ha pucynke n300paxén rpaduk mpous3BoIHON PYHKIIUN y =
f\(x), onpenenénnoit Ha uHTEpBane (-8; 6). B xakoii Touke
orpeska [- 5; - 1] dyukuus y = f(X) npunrmaer Hanbobliee
3HaueHue?

v = flx) ¥

1
@0
3]

IIK 1.1

58

a)-1; 0) -3; B) -5; r) -2.

Brrunciure: I X3 dx:
]

a) -1, 0) 0; B) 1, r) 2.

OK 01




59

Heomnpenenenuprit I/IHTCFpaJIICOS XdXpaBeH:
a)y =-sinx+C; 0)y=sinx +C; B)y=-c0SX+C;
r)y = cosx+ C.

OK 06

60

O6pazyromias konyca 10cm, a Beicota 8cm. Halimute 006EM
KOHYca.
a) 96; 0) 90; B) 96 1t r) 90«

OK 01

61

Haiinure 06b€M Kyba co CTOpOHOM 4cM.
a) 96; 0) 90; B) 6471 r) 90«

OK 05

62

1. Pagnyc ocHOBaHMS ITWJIMH/PA paBeH 7, BeicoTa paBHa 10.
Haiinure momaas 60KOBOM MOBEPXHOCTH HIJIMHIPA,

JICJICHHYIO Ha T
a) 140 0) 70B) 24 r)140

OK 07

63

I'eomerpuueckas ¢purypa, Kotopas o0pa3oBaHa B
pe3yibTare BpalleHus IpAMOYTroJIbHOTIO TPEYTOJbHUKA
BOKPYI' OAHOT'O U3 CBOUX KAaTCTOB!:

a) KOHYC 0) cepan) map T) MWIAHAP

OK 02

64

[Tmomaae 6OKOBOM MOBEPXHOCTH IIWIMH]IpA paBHA 727, a
JIMaMeTp OCHOBaHUs — 9. Haliiute BBICOTY IUIIMHIpA:
a) 12 0) 8B) 63 r) 60

OK 05

65

Omnpenenure BBICOTY UMIUHAPA, €CIIH PaInyC OCHOBAHUS

0,5, a o0beM nmuHApa 87 .
a)24; 0)16; B)36; r) 32.

OK 02

66

KakoBa BeposITHOCTb TOTO, YTO CITy4aifHO BEIOpAHHOE

HarypanbHOe yncio ot 10 go 19 penurcs va tpu?
a)0,3 6)0,7 8)0,333... r)0.35

OK 02

67

. HpOCTGﬁLHHMPI 3aJadyaMH MaTeMaTUYEeCKOM CTaTHCTUKH

SABJIATOTCA:

.| @) BBIOOpKa U TPYNIIUPOBKA CTATUCTUYECKUX JTaHHBIX,

IMOJTYYCHHBIX B PE3YJIbTATC OKCIICPUMCHTA,

.| ©6) ompeneneHue napamMeTpoB pacrupeeseHus, BUI KOTOPOTO

3apPaHCC U3BCCTCH;

. B) IMOJIYUCHHUEC OLUCHKHU BEPOATHOCTH U3YyHACMOI'0O COOBITHSL.

OK 05

68

CKOIIBKO CyILIECTBYET BApHAHTOB BbIOOPA ABYX YHCEI U3
BOCHMU:

a) 180) 28 B) 16 )20

K11

69

Haiinure 3nauenue Beipaskenus 109216+10g22
a)4; 0) 5; B) 6; r) 4,5.

OK 07

70

1g125

Brraucnnts lg5
a)75; 0) 35; B) Ig25; ) 3

OK 05

PE3YJIbTATOB OIIEHUBAHMUSI.

OIIMCAHUE OPTAHU3AIIMU OHNEHUBAHUA 1 ITPABUJI OTPEAEJEHUSA




YpoBeHb MOJATOTOBKM OOYYarOMIMXCs MO y4eOHOW IMCIMIUTMHEONEHUBAETC B Oammax: «5»
(«OTIIMYHOR), «4» («XOPOILO0Y»), «3» («yIOBIETBOPUTEIBHOY), «2» («HEYIOBIETBOPUTEIILHOY).

Onenka «omauuno» - 00y4JaroIUiiCs MOKa3bIBaeT MOJHBIE U INIyOOKHE 3HAHUS IPOTPAMMHOTO
Marepuanga, JIOTUYHO M apryMEHTHpPOBAaHO OTBEYAeT HA IIOCTABJIEHHBI BOIIPOC, a TaKke
JIOTIOJTHUTEIbHBIE BOIIPOCHI, TOKA3bIBAET BHICOKUM YpOBEHb T€OpeTHUecKuX 3HaHuil. [IpakTrueckyro
yacTh BbInoyHAeT Ha 100%.

Onenka «xopowo» - oOyyaloLUHCA MOKa3bIBaeT TINIyOOKHWE 3HAHMSI MPOTPAMMHOTO
Marepuaiga, 'paMOTHO €ro M3J1araeT, JOCTaTOYHO IIOJHO OTBEYAE€T Ha IOCTABJIEHHBIH BOIPOC U
JOTIOJTHUTEIIBHBIE BOTIPOCHI, yMENIO (OpMyIHpyeT BHIBOABI. B TOke BpeMs IpH OTBETE JIOITYyCKAeT
HECYIIeCTBEHHbIE morpemHocTH. [IpakTnyeckyro yacTs BoimonHseT Ha 90%-80%.

OreHKa «y0osremeopumenbHo» - 00y4JarolUUCs MTOKAa3bIBAET TOCTATOYHBIE, HO HE TIIyOOKHE
3HAHMS IPOrPAaMMHOTO MaTepHualia; IpU OTBETE HE JOMYCKaeT rpyObIX OIIMOOK WJIM MPOTHBOPEUMIA,
OJIHaKO B (POPMYJIIMPOBAHUU OTBETA OTCYTCTBYET AOJDKHASI CBA3b MEXKIY aHAJIM30M, apryMeHTaluen
U BbIBOJaMHU. [l moydeHuss MpaBWIIBHOIO OTBeTa TpeOyeTcss YTOYHSIIOIIME BOIPOCHL
[TpakTdeckyto yacTh BoImonHseT Ha 70%-60%.

OrieHKa «Hey00s1emeopumenbHo» - 00yJaronIuics TOKa3bIBaET HEIOCTATOUYHBIE 3HAHUS
MIPOrpaMMHOTO MaTepuaa, He ClIocoOeH apryMEeHTHPOBAHO U MOCIIEI0BATEIBHO €r0 U3Jararh,
JIOTIyCKaeTcs rpyOble OIIMOKU B OTBETaX, HEMPAaBUIHHO OTBEUAET HA OCTABJIEHHBIN BOIPOC MIIH
3aTpyaHseTcs ¢ oTBeToM. [IpakTrueckyto yacTh BbINoJHsAET Ha MeHee 50%.

DK3aMeH N0 y4yeOHON AMCHIUIIIIMHE TPOBOJUTCS B IEPHO]T IK3aMEHAIMOHHBIX CECCHA,
YCTaHOBJIEHHBIX KaJIEHJApHBIM y4eOHBIM TpaduKkoM. DK3aMEH MPUHUMAETCS NPENoIaBaTeNIMH,
KOTOpbIE MPOBOIMIIN 3aHATUS N0 JAHHOMY Y4eOHOMY IIpeIMETY.



	1.1 Место дисциплины в структуре образовательной программы СПО
	1.2. Цели и планируемые результаты освоения дисциплины:
	1.2.2. Планируемые результаты освоения общеобразовательной дисциплины в соответствии с ФГОС СПО и на основе ФГОС СОО
	3.1. Для реализации программы общеобразовательной учебной дисциплины предусмотрены следующие специальные помещения:
	Фонд оценочных средств для входного контроля
	Шкала перевода баллов в отметки по пятибалльной системе

	Обязательная часть
	При решении заданий 1-4 запишите правильный ответ из четырех предложенных:
	При выполнении заданий 5-8 запишите ход решения и полученный ответ.

	Дополнительная часть
	При выполнении задания 9 запишите ход, обоснование решения и полученный ответ.

	Эталоны ответов:
	Шкала перевода баллов в отметки по пятибалльной системе

	Теоретические вопросы:
	Контрольная работа Первая часть
	При решении заданий 1-4 запишите правильный ответ из четырех предложенных.

	Вторая часть
	При выполнении заданий 5-10 запишите ход решения и полученный ответ.

	Эталоны ответов: (1)
	3.2 Основы тригонометрии. Тригонометрические функции Образовательные результаты, подлежащие проверке (элементы):

	Теоретические вопросы: (1)
	Контрольная работа Первая часть (1)
	При решении заданий 1-4 запишите правильный ответ из четырех предложенных.

	Вторая часть (1)
	При выполнении заданий 5-10 запишите ход решения и полученный ответ.

	Эталоны ответов: (2)
	3.3 Производная и первообразная функции

	Теоретические вопросы: (2)
	Контрольная работа Первая часть (2)
	При решении заданий 1-4 запишите правильный ответ из четырех предложенных.

	Вторая часть (2)
	При выполнении заданий 5-10 запишите ход решения и полученный ответ.

	Эталоны ответов: (3)
	3.4 Многогранники и тела вращения

	Теоретические вопросы: (3)
	Контрольная работа Первая часть (3)
	При решении заданий 1-4 запишите правильный ответ из четырех предложенных.

	Вторая часть (3)
	При выполнении заданий 5-10 запишите ход решения и полученный ответ.

	Эталоны ответов: (4)
	3.5  Степенная, показательная и логарифмическая функции Образовательные результаты, подлежащие проверке (элементы):

	Теоретические вопросы: (4)
	Контрольная работа Первая часть (4)
	При решении заданий 1-4 запишите правильный ответ из четырех предложенных.

	Вторая часть (4)
	При выполнении заданий 5-10 запишите ход решения и полученный ответ.

	Эталоны ответов: (5)
	3.6 Элементы теории вероятностей и математической статистики

	Теоретические вопросы: (5)
	Контрольная работа Первая часть (5)
	При решении заданий 1-4 запишите правильный ответ из четырех предложенных

	Вторая часть (5)
	При выполнении заданий 5-10 запишите ход решения и полученный ответ.

	Эталоны ответов: (6)
	Образовательные результаты, подлежащие проверке (элементы):

	Первая часть
	При решении заданий 1-4 запишите правильный ответ из четырех предложенных.

	Вторая часть (6)
	При выполнении заданий 5-10 запишите ход решения и полученный ответ.

	Эталоны ответов: (7)
	Шкала перевода баллов в отметки по пятибалльной системе

	Обязательная часть (1)
	Дополнительная часть (1)
	При выполнении заданий 11-13 запишите ход решения и полученный ответ


