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CTBEHHOT'O YHUBEPCHUTETA.

DonO oyeHouHbIX cpedcmé no oucyuniune «Mamemamuxkay 6 coomeemcmeuu ¢
mpebosanusamu edepaibHo2o 20Cy0apCcmeeHH020 00pa308amenbHo20 CManoapma cpeo-
He2o npogeccuonanrbHoco oopasosanus no npogeccuu 29.01.33 Macmep no uzeomosie-
HUIO WBEUHBIX U30eNUll, VMEEPHCOeHH020 Nnpukazom Munucmepcmea obpazoeanus u
nayku Poccutickoti @edepayuu om 26 cenmsaops 2023 2., Ne 720, 6 coomeemcmeuu c
npuxazom Munnpoceewenus Poccuu 24.08.2022 2., Ne 762 «O6 ymesepowcoenuu [lopsioka
Opeanu3ayUU U OCyujecmeenus 06pazoe8amenbHol 0essmeabHOCmU N0 00pa308ameIbHbIM
npoOSPAMMAM CpeoHe20 NPoPeccUOHATbHO20 00PA308AHULY, 8 COOMBEMCMBUL C NPUKAZ0M
Munucmepcmea oopaszosanus u nayku Poccuiickou @edepayuu om 17 mas 2012 2. Ne 413
«06 ymeepoicoenuu ¢hedepanbHoco 20Cy0apCmeeHH020 00paA308amMealbHO20 CMAHOAPMA
cpeoHe20 0bue2o 0b6pazo6aHusy.

DoH/ OIIEHOYHBIX CPEJICTB MO AUCHUILUIMHE «MartemaTrkay pa3MelleH Ha OoQuIlu-
anpHOM caiite www.dgunh.ru.

Xanparosa II.A. @oHJ OLEHOYHBIX CPEACTB MO AUCHUIUIMHE «MarteMarukay s
npodeccun CIIO 29.01.33 Mactep 1o M3roTOBJIEHHIO IIBEHHBIX M3AeANi. — Maxaukana:
JAI'YHX, 2026.— 70 c.

PexoMeH10BaH K yTBepKAcHUIO YdueOHO-MeToaudeckum copetom JII'YHX 10 map-
Ta 2026 T.

PekoMeH/IOBaH K YTBEPKICHUIO PYKOBOAHUTEIEM OO0Opa30BaTEIbHONW MPOTPAMMBI
CIIO — mporpaMMbl TOATOTOBKY KBATHU(HUITMPOBAHHBIX PAO0YMX U CIyKAIUX MO mpodec-
cun 29.01.33 Mactep 110 M3roTOBJICHHUIO MIBEHHBIX u3aenuii, Canaxosoi M. H.

Onobpen Ha 3acenanuu kadenpsl mateMatnku 24 despains 2026 r., mpotokosa Ne 7.
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Ha3nauyenue poHIa OLICHOYHBIX CPEACTB

®onp oneHouHbIX cpeacts (nanee — ®OC) pazpabarbiBaeTCs AJisI TEKYIIETO KOH-
TPOJISl YCIIEBAEMOCTH (OLICHUBAHMS X0Jl1a OCBOCHUS JUCLUILIUHBI), ISl TPOBEJACHUS MPO-
MEKYTOYHOM aTTecTaluu (OLEHUBAHUS MPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB
00yueHUs M0 AUCIUIUIMHE) 00yyJaromuxcs mo odiieodpa3zoBaTeabHON AucuIInHe «Pyc-
CKHIl A3BIK» B LIENAX OINPEICICHUS COOTBETCTBUS UX YUEOHBIX JOCTHKEHUH MOATAITHBIM
TpeOOBaHMUSIM 00pa30BaTEILHON MPOTPAMMBI CPEAHETO MPOPECCUOHAIBHOIO 00pa30BaHUS
IpOrpaMMbl MOATOTOBKM KBAITM(PUIIMPOBAHHBIX pabouux, ciayxamux (naigee — [HITKPC)
o npodeccun 08.01.28 MacTep OoT/IeTOYHBIX CTPOUTEIBHBIX U IGKOPATUBHBIX Pa0OT.

st popMupoBaHusi, KOHTPOJS M OLIEHKH pe3yJbTaTOB OCBOCHMS 00IIe00pa3oBa-
TEIBHOM AUCIUIUIMHBI «Marematukay pa3paboTaHa CUCTEMa OIEHOYHBIX MEPONPHUATHH,
yUUTHIBaIONIAsE TpeboBaHus (eepaibHOro rocyJapCTBEHHOr0 00pa3oBaTEeNbHOIO CTaH-
napta cpeanero oomero oopazoBanus (PI'OC COO) u dhenepaabHOro TOCYIapCTBEHHOTO
00pa3oBaTENbHOIO CTaHAapTa cpeaHero npodeccuonanpbHoro o6pazoBanus (DOI'OC
CII0).

®OC no gucuuruinHe «MareMaTukay BKIIOYAIOT B ceOs: MepeyeHb MIIaHUPYyEMBbIX
pe3yJIbTaTOB OCBOCHHMS JUCIUIUIMHBI; ONMKMCAHUE TMOKa3aTeIeh U KPUTEPUEB OIICHUBAHUS
KOMIIETEHIIUM Ha Pa3IMYHBIX dTanax ux (OPMUPOBAHMS, OMHCAHUE IIKAI OLICHUBAHUS,
TUIOBBIC KOHTPOJIBHBIE 3aJlaHUs WJIM WHBIE MaTepHasibl, HEOOXOIUMBbIE ISl OLICHKU pe-
3yJITATOB OCBOCHUS JUCIUIUIMHBI, XapaKTePU3YIOIIUX ITarbl (OPMUPOBAHUS KOMIIETEH-
uit B mporiecce ocBoenus [IIIKPC meroauueckue Matepuaibl, Opeaestoniie Iporeay-
PBI OIIEHUBAHUS PE3YIHTATOB OCBOCHUS JUCIUIUIMHBI, XapaKTEPU3YIOIMIUX 3Tarbl (OPMH-
pOBaHMST KOMIIETCHIIHM.

DOC chopmupoBaH Ha OCHOBE KITFOUEBBIX MMPHUHIIMIIOB OIICHUBAHMS:

— BaJUJHOCTHU: OOBEKTHI OIEHKHU JOJDKHBI COOTBETCTBOBATH MOCTABJICHHBIM IEJISIM
o0yueHus;

— HAJIeKHOCTH: HCIOJIb30BaHUE €IMHOOOPA3HBIX CTAaHAAPTOB M KPUTEPUEB IS
OILICHUBAHUS TOCTHKCHUM;

— OOBEKTUBHOCTHU: pa3Hble OOydYarOIIMecs JOJKHBI UMETh PaBHBIE BO3MO>KHOCTH
JUISL JOCTHXKEHUS ycrexa.

OCHOBHBIMH ITapaMeTpaMH U CBOMCTBaMHU (hOHA OIEHOYHBIX CPEJICTB SBISIOTCS:

— TIpeaAMETHas HaIpaBJICHHOCTh (COOTBETCTBHE MPEAMETY H3Y4YEHHUS KOHKPETHOM
JTUCLUTUINHBI);

— cojiepkaHne (COCTaB M B3aUMOCBSA3b CTPYKTYPHBIX €IUHMUII, OOpa3yIOIIUX CO-
JepKaHue TEOPETUUECKON U MPAKTUUYECKON COCTABIISIONIUX AUCIUILINHEI);

— 00beM (KOJIMYECTBEHHBIN COCTaB OIEHOYHBIX cpeacTB, BXxoAamx B POC);

— KauecTBO (pOH/a OLICHOYHBIX CPEJACTB B II€JIOM, OOCCIIEYMBAIOIIETO MOJyYCHUE
OOBEKTHUBHBIX U JIOCTOBEPHBIX PE3yJIbTATOB MPHU MPOBEACHUU KOHTPOJS C Pa3TMUYHBIMU
HETISIMH.



I. HEPEHEHbD INTAHUPYEMBIX PE3YJIbTATOB OCBOEHUAOBIIE-
OBPA3OBATEJBHOU JUCIUIIJIMHBI B COOTBETCTBUU C ®I'0OC CIIO 1
HA OCHOBE ®1'0C COO

1.1. leap AUCHUIIHHBI

Copnepxanre mporpaMMbl 001Ie00pa30BaTeIbHON JTUCIUIIIMHBI «MaTeMaTrukay
HaIpaBJICHO Ha JOCTIKECHUE PE3YIhTATOB €€ M3YUEHHUS B COOTBETCTBUHU C TPEOOBAHUSIMU
dI'OC COO ¢ yuetom npodeccuonanbaoi HanpasieaHoctu OI'OC CIIO.

1.2 Ilnanupyembie

pe3yJabTaThbl

OCBOCHHUA

0011eoOpa3oBaTeIbHOI

aucUIIMHBI B c00oTBeTCTBHH ¢ PI'OC CIIO un Ha ocnoBe PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu hopmupoBanuu U pazsutun OK.

Koo u naumenosa-

Ilnanupyemoie pezyiomanovl 0c60eHUA OUCYUUNTUHDL

HUue KOHmpoaupye- Oobwue Hucyunaunapnuole
MBIXKOMNEmeHUUll
OK 01. Bsibupate | OP1 - roroBHOCTh K Tpyny, | Pl-BaageTs MeTromaMu 0Ka-
CITOCOOBI peIeHus | OCO3HaHWE IIEHHOCTH Ma- | 3aTeNbCTB, aJITOPUTMaMHU pe-
3aja4 npodeccuo- | CTepcTBa, TPYAOJIIO0UE; meHus 3a7ad; ymeHue Gopmy-

HAJIbHOM  JIEATEIIHHO-
CTH MPUMEHUTEIIBHO K
pa3IUYHBIM  KOHTEK-
cTa

OP2- roTOBHOCTH K AaKTHB-
HOW JIESATEIBHOCTU TEXHOJIO-
TMYECKOM W COLMaJIbHOMU
HaIpaBJIEHHOCTH,  CHOCO0-
HOCTh MHULMHUPOBATH, IIja-
HUPOBATh U CAMOCTOSITEJIbHO
BBITIOJIHATh TaKyl AESATEIb-
HOCTB;

OP3- uHTEpEC K pa3nu4YHbIM
chepam mpodeccuoHATBHOM
JEATEIIbHOCTH,

OBnazeHne yHUBEpPCAIbHbI-
MU Y4eOHBIMHU TIO3HABATEIb-
HBIMH JEeHCTBUSIMHU:

a) 0a30BBIC JJOTUUECKHUE JCH-
CTBUSI:

OP4- camoctostensHO (op-
MYJIUPOBaTh U aKTyaIu3upo-
BaTh MpobiieMy, paccMaTpu-
BaTh €€ BCECTOPOHHE;

OP5- ycranaBiuBaTh cylie-
CTBEHHBIA IPU3HAK WK OC-
HOBAaHMS [JI1 CpaBHEHWUS,
Kjaccupukanuu u 00o001Ie-
HUS;

OP6- onpenensite uenu aesi-
TEJIbHOCTH, 3a/laBaTh Iapa-
METpbl M KPUTEPHH MX JIO-

JUPOBATHh OIpPENENICHUs, AKCH-
OMBI U TEOPEMBI, MPUMEHSTH
UX, TPOBOJUTH JIOKa3aTeJIbHbIE
pPacCyKJI€HUsI B XOJI€ PELICHUs
3a/1ay;

JIP2- ymeTh omepupoBaTh IIO-
HATUSIMU: CTENEHb 4HWCla, JIo-
rapudm UKcna; YMEHHE BbI-
MOJHATh BBIYKMCIICHHE 3Haye-
HUW W TIpeoOpa3oBaHus BbIpa-
KEHUN CO CTENEHSAMMU M JIora-
pudpmamu, npeoOpa3oBaHus
IpOOHO-pAllMOHANIBHBIX ~ BbIpa-
YKCHUU;

JIP3- ymeTp onepupoBaTh IIO-
HATUSAMU: pallUOHAJIbHBIC, HUP-
palMoOHAJIbHBIE,  [OKa3aTellb-
HbIC, CTETICHHBIC, JIOTapu(pMHU-
YeCKHUe, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

JIP4- ymeTh omepupoBaTh IO-
HATAAMHA: (QYHKIOUS, HEmpe-
peIBHas (DyHKIMS, TPOU3BOJI-
Has, MepBOOOpa3Has, ompene-
JIEHHBIW UHTETpa;

JIP5- yMeTp HaxoauTh MHPOU3-
BOJHBIC 3JEMEHTapHbIX (YHK-
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CTHOKCHHUS;

OP7- BBIIBIATH 3aKOHOMEp-
HOCTU U TPOTUBOpPEYHUS B
paccMaTpUBAEMBbIX  SIBJICHU-
SX;

OP8- BHOCUTH KOPPEKTHUBHI B

ACATCIBbHOCTD, OLICHUBAThb
COOTBCTCTBHUC  PC3YJILTATOB
oejiiM, OLNCHHUBATHL PHUCKH

MOCJICACTBUM JIEITCIIbHOCTH;
OP9- pa3zBuBath KpeaTUBHOE
MBIIIUICHUE TIPU  PEIICHUHU
YKU3HEHHBIX MPOOIIeM

0) 0a30BBIC HCCIIEAOBATEb-
CKHUE JICUCTBUS:

OP10- BmageTpb HaBBIKAMH
y4e0HO-HCCIIeT0BATEIbCKOU
U TIPOCKTHOM JESATEIBHOCTH,
HaBBIKAMHU pa3pelieHust
npoOJieM;

OP11- BBISABISATH TPUUUHHO-
CJIIEICTBEHHbBIC CBSI3M U aK-
TyaJu3upoOBaTh 3a/1aydy, BbI-
JIBUTaTh TUIIOTE3y €€ pelle-
HUS, HAXOAHUTHh aAPTYMEHTHI
JUIS TOKA3aTelbCTBAa CBOUX
YTBEPKJICHUM, 3aJaBaTh Ia-
paMeTphl U KPUTEPUU pellie-
HUS,
OP12- ananusupoBarh I0-
Jy4EHHBIC B XOJE PEIICHUS
3a1aud  pe3yJibTaThl, KPUTHU-
YECKH OLICHMBATh UX JOCTO-
BEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIO-
BHSIX;

OP13- yMeTb MEpEeHOCHUTH
3HaHUS B MIO3HABATEIBHYIO U
MPAKTUYECKYIO obnactu
KU3HEJEATEIbHOCTH;

OP14- ymerp wuHTErpHUpPO-
BaTh 3HAHMUS W3 Pa3HbBIX
MpeAMETHBIX 00JIacTei;
OP15- BpIIBUTATH HOBBIE
uJeu, mpeajiaraTb OPUTH-
HaJIbHbIE TOJAXOMABl U pelle-
HHS; H CIIOCOOHOCTH MX HC-
MOJIb30BaHUsI B  TO3HABa-

IUHA, HCHOJB3Yys CIPaBOYHbIE
MaTepuallbl;

JAP6- uccnenoBath B MpOCTEil-
MUX ciydasx (QyHKIHMH Ha MO-
HOTOHHOCTB, HaXOJUTh
HauOOJIBIIINE W HAUMEHBIITHE
3HAYEHUS (PYHKIIHIA;

JP7- ctpouth rpaduku MHOTO-
YJICHOB C UCIOJIb30BAaHUEM all-
napata MaTeMaTHYECKOTO aHa-
nuza; [IP8- nmpumeHaTs mpous-
BOJHYIO TPHU PELICHUU 3a/1a4y
Ha JBUKCHUE;

JAP9- pemaTth npakTUKO-
OPUEHTHUPOBAHHBIE 3a/Jaud Ha
HauOOJbIINE W HAUMEHBIIINE
3HA4YCHUs, HA HAXOXJEHUE ITy-
TH, CKOPOCTHU U YCKOPEHUS,
JP10- ymeTs onepupoBaTh Mo-
HSATHSMHA: panuoHaJIbHAs
byHKIMS, noKasareyibHas
byHKIMs, cTeneHHas: PyHKIuS,
norapubmMuyeckas  QyHKIHUA,
TpUTOHOMETpHUUECKHE  (DyHK-
MU, oOpaTHbIe (PYHKIINH;
JIP11- ymenue ctpouts rpadu-
KM M3YYEHHBIX (DYyHKIMH, HC-
MOJIb30BaTh rpauKu MpH U3Y-
YEeHUU MPOLECCOB U 3aBUCHMO-
CTEW, MpU PEIICHUMU 3aJa4 U3
JIPYTUX YYEOHBIX MPEAMETOB U
3a7a4 U3 peajbHOM )KU3HU; BbI-
paxaTb (popMyJiaMH 3aBUCUMO-
CTH MEXTy BEJTUYMHAMU;
JAP12- ymeTh pemath TEKCTO-
BBIC 3aJ]a4M Pa3HBIX THUIIOB (B
TOM YUCJIE HA MPOLIEHTHI, JTOJIH
W 4aCTH, Ha JABUKEHHUE, padoTYy,
CTOMMOCTh TOBAapOB U YCIYT,
HaJIOTH, 3aJa4yd u3 o0JyacTH
yIpaBieHUs] JUYHBIMHU U Ce-
MEWHBIMU (PMHAHCAMH);

JAP13- cocTaBisiTh BbIpAKECHUS,
ypaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI MO YCJIOBHIO 3a/layH,
UCCJIEIOBATh TOJIyYEHHOE pe-
HIEHWE W OILICHUBATh MPaBJO-
0100HOCTh PE3yIbTATOB,;
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TEJILHOU
MIPAKTHUKE.

151

COIMaJILHOM

JAP14- ymeTh onepupoBaTh Mo-
HATUSMH: CpelHee apupMeTH-
YecKoe, MeAraHa, HanOoJIbIIIee
Y HaWMEHbIIIEE 3HAYCHMUS, pa3-
Max, JTUCIepCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO0 Habo-
pa;

JAP15- ymerp u3BIEKaTh, HH-
TEepIpPETUPOBATH HH(OpMAIHIO,
MPEICTABICHHYIO B Ta0aMIlax,
Ha JAuarpammax, rpagukax, otT-
paXkalollyl0 CBOWCTBA peab-
HBIX MPOLIECCOB U SIBJICHUN;
JAP17- mnpencraBnare uHbOP-
MAaIfI0 C IOMOIILI0 TaOIuIl U
Jarpamm;

JIP18- ncciegoBaTh CTaTUCTU-
YECKHUE JIaHHBIC, B TOM YHUCJIE C
MPUMEHEHUEM  TIpadUyeCcKux
METOJJOB M DJIEKTPOHHBIX
CPEICTB;

[AP19- ymeTs onepupoBaTh I0-
HATUSMU: CIIyYaWHBIM ONBIT U
Cily4ailHO€ COOBITHE, BEPOAT-
HOCTh CITy4allHOTO COOBITHS;
YMEHHE BBIUYUCIATH BEPOST-
HOCTb C MCIIOJIb30BAHUEM TIpa-
(UYECKUX METOJIOB;

JIP20- mnpumensats (GOpMyJibl
CJIO’KEHUSI U YMHOXEHUS BEPO-
ATHOCTEH, KOMOHMHATOPHBIE
dakTbl 1 (HOPMYJIBI TIPU pellie-
HUHU 3aJ1a4; OLICHUBATh BEPOST-
HOCTH peajbHbIX COOBITHH;
JAP21 - 3HaKOMCTBO CO CIIy-
YallHBIMA BEJIMYMHAMU, YyMe-
HUE€ NPUBOAUTH MPUMEPHI MPO-
SIBJICHUSI 3aKOHA OOJBIINX YH-
cel B MPHUPOAHBIX W 0OIIe-
CTBEHHBIX SIBJICHUSX;

[AP22- ymeTs onepupoBaTh I0-
HATUSIMU:  TOYKa,  IpsMas,
MJIOCKOCTb, IPOCTPaHCTBO,
JIBYT'PaHHBIN yroj, CKpelluBa-
IOllMecd TpsIMbIE, Mapajuielib-
HOCTh U TEPHEHAUKYJISIPHOCTh
NPAMBIX W IUIOCKOCTEW, YTOI
MEXK]ly MPSMBIMH, YTOJI MEXKIY




OpsIMOMl M TUIOCKOCTBIO, YIOJl
ME¥XK]ly TJIOCKOCTAMH, PacCcTOs-
HHUE OT TOYKH JI0 IUIOCKOCTH,
PacCTOSIHUE MEXIY MPSIMBIMHU,
pacCTOsSIHME MEXIy IUIOCKO-
CTSIMH; YMEHHUE HCIOJIb30BaTh
MpU pEUICHUU 3a]ady U3y4YCH-
Hble (paKThl U TEOPEMBI IJIAHU-
METpUHU;

JAP23- ymeHue OlleHUBATh pa3-
Mepbl 00BEKTOB OKPYKAIOIIETO
MUpa;

[AP24- ymeTs onepupoBaTh I0-
HATUSIMUA: MHOTOIPaHHUK, Ce-
YEeHWE MHOIOTpaHHUKA, KYO,
napasuiesienunes], npusma, Mu-
pamuaa, Qurypa u TOBEpX-
HOCTb BpAIlICHUS, IUJIUHID,
KOHyC, map, cdepa, cedeHHs
(Gurypsl BpalleHusl, IOCKOCTb,
Kacaromiasicss cdepbl, IHIUH-
Jpa, KOHyca, IUIOWAAb IIO-
BEPXHOCTU NUPaMUIbI, MPHU3-
MBI, KOHyCa, LWJIMHIApA, ILUIO-
manas chepbl, oObeM Kyoa,
MPSIMOYTOJIBHOTO  MapaJiiese-
MUIeaa, MHUPAMUJIBI, TPU3MBIL,
IUJIMHIpa, KOHYyCa, 1apa;
JIP25- ymenue u300paxkarthb
MHOTOTPAaHHUKHA W TIOBEPXHO-
CTH BpalleHUs, UX CEUCHUS OT
PYKH, C TIOMOIIBIO YE€PTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPE/ICTB; YMEHHUE PacClO3HABATh
CUMMETPHUIO B MPOCTPAHCTBE;
YMEHHE pacrno3HaBaTh IIpa-
BUJIbHBIE MHOTOTPAaHHUKH,
JAP26- ymeTh onepupoBaTh I0-
HATUSIMU: JIBUKEHUE B IIPO-
CTpaHCTBE, MOI00HBIE (DUTYPBI
B IIPOCTPAHCTBE;

JP27- ucnonb30BaTh OTHOIIIE-
HHUE IUIOIIANEH TOBEPXHOCTEU
u 00beMOB TOAOOHBIX (GUTYD
P pELICHUH 3a]1ay;

JIP28- yMeTb BBIUMCISATH T€O-
METPUUYECKUE BEITUYUHBI (IJIU-
Ha, YyTroj, IUIONAaab, OOBEM,




IJIOIIAJh TOBEPXHOCTH), HC-
MOJIB3Ysl U3Y4YCHHBIC (POPMYITBI
U METO/IbI;

JAP29- ymeTs onepupoBaTh IMo-
HATUSIMU: TPSMOYTOJIbHAsL CH-
CTEMa KOOPJIUHAT, KOOPIUHATHI
TOYKHU, BEKTOpP, KOOPJAUHATHI
BEKTOpa, CKaJsIpHOE IPOU3Be-
JICHHE, YTrOJl MEXIY BEKTOpa-
MH, CyMMa BEKTOPOB, ITPOU3BE-
JICHHE BEKTOpa Ha YHUCIIO;
JAP30- HaxoauTh C MOMOIIBIO
U3YYEHHBIX (OpPMYyT KOOpJIHU-
HaTbl CEpEeIMHbI OTpPE3Ka, pac-
CTOSTHUE MEXAYy NBYMSI TOYKa-
MU,

JAP31- ymeTh BbIOMpaTh MO-
XOIAIIMNA HW3YYEHHBIH METOJ
JUISL pPEelIeHUsl 3a/Jadd, pacro-
3HaBaTh MaTemMaTtuueckue ¢ak-
Tl 1 MaT€MaTUYECKHE MOIEIH
B TPUPOJHBIX U OOIIECTBEH-
HBIX SIBJIEHUSIX, B HCKYCCTBE;
[AP32- ymeHue MNPUBOJIUTH
MpUMEPBl MAaTEMATUYECKUX OT-
KPBITUM POCCHUMCKOM U MHPO-
BOM MaTEMaTUYE€CKON HAYKH.
JAP33- ymeTs onepupoBaTh I10-
HATUSMU: OIpeJieiieHue, aKCH-
oma, Teopema, CIEACTBUE,
CBOWMCTBO, TMPHU3HAK, JIOKa3a-
TENbCTBO, PAaBHOCUJIbHBIC (HOP-
MYJIUPOBKH;

J1P34- ymenue dopmynupo-
BaThb OOpaTHOE W TMPOTHUBOIO-
JI0’)KHOE YTBEpXKIEHUE, MPUBO-
JIUTh MPUMEPBI U KOHTPHpPHUME-
pbl, KCMOJB30BaTh METOJ Ma-
TeMaTHYECKOU WHIYKLWY,
MPOBOJINTH JI0OKa3aTeIbHbIE
paccy X AeHus TPU PEIICHUU
3a/1a4, OIIEHUBATh JIOTUYECKYIO
MIPAaBUJIBHOCTh PACCYKICHHUI;
JP35- ymeTh onepupoBaTh Mo-
HATUSIMU: MHOECTBO, IOA-
MHO>KECTBO, ONEpAIUU  Haj
MHOECTBaMU;

JIP36- ymeHHe HCHOJIb30BaTh




TEOPETUKO-MHOKECTBEHHBII
amnmnapar sl OIMUCaHUS peallb-
HBIX MPOIIECCOB U SBJICHUH MPHU
pelIeHruy 3a7ad, B TOM YHCIIE
U3 JIpYyTuX Y4YEOHBIX TIpeaMe-
TOB;

JAP37- ymers onepupoBats I10-
HATHAMU: Tpad, CBSI3HBIN Tpad,
JepeBo, LHUKI, Tpad Ha MIoc-
KOCTH; yMEHHE 3a7aBaTh U
ONMKCHIBATh Tpadbl pa3IUUHbI-
MH crioco0aMu;

JIP38- wucnonb3oBaTh rpadsl
P PELICHUY 3a]1ay;

JIP39- ymeTh cBOOOIHO OIlEepHU-
pPOBaTh MOHIATHAMU: COUYCTAHUE,
MEepeCcTaHOBKa, YHUCIO COYeTa-
HUM, 9UCJI0 TIEPECTAaHOBOK; OH-
HOM HploTOHA;

[AP40- ymeHue NIPUMEHATH
KOMOWHATOpHbIE (DAKTHI U pac-
CYKJICHUS JUTsl pelIeHus 3a]1ay;
[AP41-ymeTp onepupoBaTh IO-
HATUSAMH: HATYpaJIbHOE YHUCIIO,
L[EJI0€ YUCIIO0, OCTAaTOK MO MO-
NyJII0, PalMOHAIBHOE YHUCIIO,
UppALMOHATBHOE YUCTIO, MHO-
KECTBA HATYpaJbHBIX, IICIIBIX,
paIMOHAIBHBIX, JICHCTBUTEITb-
HBIX YHCEN; YMEHUE HCIO0JIb30-
BaTb TPHU3HAKH JEIMMOCTH,
HaUMEHBIIUNA OOIIUI ACIUTEINb
W HauMeHblllee o0Iee Kpart-
HOe, ainroputMm EBknmmnaa npu
pEIICHUH 3a/1a4;

JAP42- 3HaKOMCTBO € pa3iuy-
HBIMH TIO3UIIMOHHBIMHU CHCTE-
MaMH CUUCIICHUS;

JIP43- ymeTh cBOOOIHO OmIEpH-
pOBaTh TOHSTHSMU: CTEMEHb C
LEJbIM TIOKa3aTejieM, KOPEHb
HAaTypaJIbHOM CTENEHU, CTe-
MEHb C PalMOHAIBHBIM TOKa3a-
TEJEeM, CTEeNeHb C JIeUCTBU-
TEJIbHBIM (BEIIECTBEHHBIM) I10-
KazaTesnem, Jorapudm dgucia,
CUHYC, KOCHHYC W TaHIEHC
MIPOU3BOJIBHOTO YKCIIA;
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JIP44- ymeTh ornepupoBaTh IMO-
HATHUSAMH: TOXKIECTBO, TOXKIIE-
CTBEHHOE npeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CH-
cTeMa YypaBHEHUW H HeEpa-
BEHCTB, PaBHOCUJIBHOCTb YpaB-
HEHUH, HEPABEHCTB U CHUCTEM,
palMOHANIbHBIE, WppalMOHAIb-
HbIE, MOKa3aTeJIbHbIE, CTENEH-
Hble, JIorapumuUecKue, Tpu-
TOHOMETPUYECKHUE YpPABHEHUS,
HEPABEHCTBA U CUCTEMBI;
[AP45- ymenue pemarth ypas-
HEHHS, HEPABEHCTBA M CHCTE-
Mbl C TOMOILIBIO PaA3IMYHBIX
MPUEMOB; pellaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C Ia-
pameTpoM;

JIP46- nipuMeHATh ypaBHEHMS,
HEPaBEHCTBA, UX CHUCTEMBI IS
pelIeHrus MaTeMaTUYECKUX 3a-
Jad U 3a]1ay U3 pa3IMYHbIX 00-
JacTel HayKu U peaJlbHOU
KU3HU;

JIP47-ymeTs cBOOOTHO OmEpH-
poBaTh TMOHATUAMH: Tpaduk
bynkuuu, odpatHas (QyHKIuS,
KOMITO3ULIMS (DYHKLIMMA, JIUHEN-
Hass (YHKIUS, KBaJpaTUyHas
GbyHKUMS, cTeneHHas (QyHKIUsS
C LEJNbIM IOKa3aTeleM, TPUTo-
HOMETpHUUYECKHe (DYHKIIMH, 00-
paTHblE TPUTOHOMETPUYECKUE
byHKIIMMA, TIOKa3aTelbHAS U
norapupmMudeckas  QyHKIUU;
JIP48- ymenue ctpouts rpadu-
Ki (YHKIIUNA, BBITIOJHSATH Tpe-
oOpa3oBanusi rpaukoB QGyHK-
L,

JIP49- ymeHune wucnonb30BaTh
rpauku GyHKIMA JUIsT U3yde-
HUS TIPOLIECCOB U 3aBUCHMO-
CTE NpHU pELICHWH 33134y M3
JIPYTUX y4eOHBIX MPEIMETOB U
W3 PECAIbHOU KU3HU,

JP50- BeIpaxkath dopmyliamu
3aBUCHUMOCTH MEX]y BEIUYU-
HaMU;

11




P51 - ymenue cBOOOIHO orie-
pUpOBaTh TMOHATHSIMH: YeT-
HOCTh (YHKIIMH, TEPUOINY-
HOCTh (DYHKIIMH, OTPAaHWYCH-
HOCTh  (DYHKITMM, MOHOTOH-
HOCTh (DYHKITUH, DSKCTPEMyM
byHkiuy,  HauOoisblee |
HaMMeEHblllee 3HayeHus: (yHK-
[IMU HA TIPOMEKYTKE;

JAP52- ymeHue mpoBOJIUTH HC-
cienoBanve (yHKIUU; YMEHUE
UCII0JIb30BaTh CBOWMCTBA U Ipa-
bukn GyHKUMA 111 perieHUs
ypaBHEHUH, HEPABEHCTB U 3a-
Jad ¢ TapaMmeTpamMu; H300pa-
’)KaTh Ha KOOPAMHATHOM IIOC-
KOCTM MHOECTBA PEIICHUIN
YPaBHEHUM, HEPABEHCTB U MX
CUCTEM;

JP53- ymeTh cBOOOAHO Oomnepu-
pOBaTh MOHSATUSMHU: TIOCIIEIO-
BaTEIbHOCTh, apumeTrdeckas
porpeccusi, TeoOMETpUYECcKast
nporpeccusi, 0ECKOHEYHO YOBI-
BaIOIIasi TeOMETpUYecKasi Mmpo-
rpeccusi;

[AP54- ymeHue 3amaBaTh IIO-
CJI€IOBaTEILHOCTH, B TOM YHC-
Jie C MOMOUIBIO PEKYPPEHTHBIX
(opmy;

P55 - ymers omnepupoBaTh
MOHATUSAMHU:  HEMPEPHIBHOCTH
GyHKIMH, aCUMIITOTHI Tpaduka
byHKIIMM, TIepBas W BTOpas
npou3BOAHAS (PYHKIIMH, Te€o-
METPUYECKUN ©  (HU3UIECKUI
CMBICJI TIPOU3BOJHOW, IEPBO-
oOpa3Hasi, OTpeeICHHBI WH-
Terpa;

JAP56 - yMeHHe HaXOIUTh
acUMNTOTHI Tpaduka QyHKIUY;
YMEHHE BBIYUCISITH TTPOU3BOJI-
HbIE CYMMbI, MPOU3BEJCHUS,
YaCTHOTO W KOMIIO3UIUU
GyHKUMNA, HAXOAUTh YypaBHE-
HUE KacaTeJbHOM K rpaduky
(GhyHKIUH;

JAP57- ymeHHWe WCHOJb30BaTh
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MPOU3BOHYIO JISI UCCIEI0Ba-
HUA (QYHKOHUA, U1 HaXOXKIIe-
HUS HAWIYYIIeTO PEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE CO-
AAJIBHO-3KOHOMUYECKUX u
dbu3myeckux  3amadax, I
OMNpEeNIeNICHUs]  CKOPOCTU U
YCKOPEHHUS;

JIP58- HaxoauTh IUIOIIAJH H
o0beMbl (PUTYP C TIOMOIIBIO
WHTErpana;

JAP59- npuBoauTh TpPUMEPHI
MaTeMaTUYECKOTr0  MOJEIIHUPO-
BaHUS C TTOMOIIbI0 AuddepeH-
IMUAJbHBIX YPaBHCHUI;

JAP60 -ymeTh ornepupoBaTh Mo-
HATUSIMU: KOMIUIEKCHOE YHUCIIO,
CONPSKEHHBIE  KOMIUICKCHBIC
yuciaa, MOIyJdb W apryMEHT
KOMIUIEKCHOTO 4ucia, (popma
3aMUCH  KOMIUIEKCHBIX YHCEl

(reomeTpuyeckasi,  TPUTOHO-
MeTpuYecKass © anredpaunde-
cKas);

P61 - ymeTp NpPOU3BOIUTH
apu(pMeTHYeCKue JEeUCTBUS C
KOMITJIEKCHBIMU YUCIIAMH;

MPUBOJNTH TPUMEPHI HCIIOJIb-
30BaHMS KOMIUIEKCHBIX YHCEIT;

JIP62-ymeTh cBOOOAHO omepu-
pOBaTh TIOHSTHSMH: CpEIHEE
apupmeTnyecKkoe,  MeIuaHa,
HauOoJbIIeE W HaUMEHBbIIIEE
3HAUCHUS, pa3Max, JUCIICPCHUS,
CTaHJAPTHOE OTKIOHEHUE JIJIsi
OTHMCAHUS YUCIIOBBIX JTAHHBIX;
YyMEHUE WCCIIeIOBAaTh CTaTH-
CTUYECKHE JIaHHbIE, B TOM UHC-
Je C MpUMEHEHHUEeM Tpaduye-
CKUX METOJIOB M DJIEKTPOHHBIX
CPEJICTB;

JP63- rpaduuecku wuccneno-
BaTb COBMECTHbIE HAOIIOJCHUS
C MOMOIIIbIO TUarpamMM pPacceu-
BaHWUS U JINHEWHOM PErpeccuu;

JIP64- ymeTh HaxXxOIHUTh BEPO-
SATHOCTH COOBITUN C WCITOJIB30-
BaHHEM TpadUUYECKUX METO-
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I0B;

JAP65- nmpumeHsThs Ay penie-
HUSA 33729 (OPMYJIbI CIIOKCHUS
U YMHOXEHHS BEPOATHOCTEH,
dbopMyy TIONTHOW BEPOSITHO-
ctu, popmyny bepHymin, KoM-
OunatopHbie QaxkThl U (HopMy-
JIBI;

JIP66- o1ieHUBaTh BEPOSITHOCTH
peanbHBIX COOBITHIA;

JAP67- ymeHue omnepupoBaTh
MOHATHUSIMU: CITydailHas BEJH-
YUHA, PaCIpEIEIICHUE BEPOST-
HOCTEH, MaTEMaTUYECKOE OXKH-
JlaHW€e, TUCTIEPCHsl U CTaHIapT-
HO€ OTKJIOHEHHE CIIy4YailHON
BEJIMYUHBI, (YHKIMU pacipe-
JIEJICHUST ¥ TUIOTHOCTH PaBHO-
MEpHOI0, TOKa3aTebHOTO U
HOPMAJIBHOTO PAaCHpPENCTICHHUM;
JAP67- ymeHue HCHOJIb30BATH
CBOMCTBa WM3YYEHHBIX pacmpe-
JETICHUI JIJ1s1 pelIeHus 3aay4;
JIP68- 3HaKOMCTBO C MOHSTHS-
MH: 3aKOH OOJBIIHNX YUCEN, ME-
TOABl BBIOOPOUYHBIX HCCIEIO-
BaHUM;

[AP69-  ymeHue npuUBOIUTH
MPUMEpHI  TIPOSIBJICHUS 3aKOHA
OOJIBIIIUX YHUCEN B MPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSIX;
JP70-ymeTh cBOOOTHO OmEpH-
poBaTh  TMOHATUSIMH: TOYKa,
npsiMasi, TIOCKOCTh, MTPOCTPaH-
CTBO, OTPE30K, JIy4, IJIOCKUH
yroJi, IBYTpaHHbI yroi, Tpex-
TPaHHBIA YIrOJI, MEPECEKAOIIH-
ecsl, mapaJUIeJIbHbIE U CKPEIIU-
BalOIIMECS TMpsAMbIe, Mapai-
JEIBbHOCTh W TEPHEHIUKYJISP-
HOCTb TIPSIMBIX M IUIOCKOCTEH,
Yrojl MEXAy TMpPSMBIMH, YTOJ
ME¥XKly TPSIMOM U TJIOCKOCTBIO,
YIOJI MEXK]Ty TUIOCKOCTSIMH;
JAP71- ymeHune uHCHOJB30BaTh
IIpU pELICHUH 3aJa4 H3y4YCH-
HbIe (pAaKTHI U TEOPEMBI TUIAHU-
METPUHU;
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JP72- ymeHue olieHUBATh pas-
Mephl OOBEKTOB B OKpYXKaro-
IEM MHpE; YMEHHUE OIEepUpo-
BaTh IMOHATHSIMH: MHOTOTpPAH-
HUK, CEYEHHE MHOTOrpaHHUKA,
MpaBUIBHBIA ~ MHOTOTPaHHUK,
npusMa, nupamuaa, urypa u
MOBEPXHOCTh BpalllEHUs, IHU-
JUHApP, KOHYC, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CeYe-
HUS KOHyCa WU LMJIMHIpA, Ma-
pajuieJIbHbIE OCU HWJIM OCHOBa-
HUIO, CEYEHUe IIapa, IIIoC-
KOCTb, Kacaromiasicsi cdepsl,
UWJIMHIpA, KOHYCa; YMEHHE
CTPOUTH CEUEHHE MHOTOTPaH-
HUKa, U300pakaTh MHOTOIPaH-
HUKH, (QUTYpPHI U TTOBEPXHOCTH
BpaIllCHUsI, UX CEUCHUS, B TOM
YHUCJIE C MOMOIIBIO 3JIEKTPOH-
HBIX CPEJICTB;

AP73- yMmeHHWE NOPUMEHATH
CBOMCTBA T€OMETPUUYECKUX (HU-
Typ, CaMOCTOATENbHO (HOpMY-
JUPOBATHh OMNpENETICHUsT U3yJa-
eMBbIX (UTYp, BBIJIBUTATH TUIIO-
T€3bl O CBOMCTBAX U MPU3HAKAX
reomeTpudeckux ¢uryp, odoc-
HOBBIBaTh WJIA ONPOBEPTaTh
UX; YMEHUE NPOBOJUTH Kiac-
cudukanuio GuUryp mno pasznud-
HBIM TIpU3HAKaM, BBIMOJIHATH
HEOOXOAUMBIE  JOMOJHUTEIb-
HbIE TIOCTPOCHUS;

JIP74- ymeTh cBOOOIHO OmIEpH-
pOBaTh TMOHATHUSMH: TUIONIA]b
burypsl, o0bem Gurypsl, Be-
JUYWHA yTJa, PAcCTOSHHE OT
TOYKH JI0 TJIOCKOCTH, PaccTosi-
HUE MEXIy MPSMBIMH, PaccTO-
SHUE MEXIY IUIOCKOCTSIMH,
omanb chepsl, MIOHAabL mMo-
BEPXHOCTU NUPAMHJBI, MPU3-
MbI, KOHYyCa, [IIKHIPA, 00BEM
Ky0a, IpsIMOYTOJILHOTO Mapai-
Jenenunena, nUpaMubl,
NpU3MBI, [WINHAPA, KOHYcCa,
napa;
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HAP75- ymeHue HaxoIuTh OT-
HOIIIEHHE O00BEMOB MOJIOOHBIX
uryp;

JIP76-ymeThr CBOOOAHO OIlEpHU-
pPOBATh MOHATHAMU: IBHKCHHE,
napajuiesibHbI MEPEHOC, CHUM-
METpHS Ha TJIOCKOCTH U B TIPO-
CTpaHCTBE, MOBOPOT, IMpeodpa-
30BaHHE I10J00Ms, MOI0OHEBIE
burypsl; yMeHHe pacro3HaBaTh
paBHBIC W TOJO0HBIE (UTYPHI,
B TOM 4YHUCJE B IPHUPOJIE, HC-
KYCCTBE, apXUTEKTY]E;

HP77- ymeHHne WHCIOJIb30BaTh
TCOMETPUYCCKHE OTHOIICHHS,
HaXOJUTh TEOMETPHYCCKHUE Be-
JUYUHBL (JJIMHA, YTOJ, TIUIO-
maas, o0beM) MpU PEIICHUU
3a/lad U3 JIPYTHX Y4eOHBIX
MPEIMETOB W W3 PEATBHOMN
KU3HU;

JIP78-ymeTh cBOOOSHO OmEpH-
pOBaTh TMOHATHSAMH: TIPSIMO-
yroJibHas CHCTeMa KOOpPJIWHAT,
BEKTOP, KOOPAWMHATHI TOYKH,
KOOPAWHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHNUEC BEK-
TOpa Ha YHCIO, Pa3JIOKECHHE
BEKTOpa Mo 0a3ucy, CKajasipHOEe

MIPOU3BECHUE, BEKTOPHOE
MPOU3BEIEHUE, YIol MEXKIY
BEKTOpaMU;

JAP79- ymeHne uCHOJIb30BaTh
BEKTOPHBIA U KOOPAWHATHBIN
METOJ Il PELICHUS] T'€OMET-
pUYECKUX 3aJlad U 3a/Jad Jpy-
X y4eOHBIX MPEAMETOB;
JAP80- omepupoBaTh MOHATHSI-
Mu: matpuna 2x2 u 3x3, omnpe-
JIETTUTENb MATPUILIbl, TEOMETPU-
YECKUU CMBICJ ONPEACIUTENS,

OK 02.

Hcnonp3oBath  CO-
BPEMEHHBIE CPEICTBA
IOKCKa, aHalM3a |
WHTEPIIPETAIINA  WH-
dopmanuu, U UH-
hopMaIlMOHHBIE TEX-

B o6nactu 1IeHHOCTH HAy4HO-
ro MO3HAHUS:
OP16-chopmMupoBaHHOCTH
MUPOBO33pPEHU, COOTBET-
CTBYIOILIETO  COBPEMEHHOMY
YPOBHIO DPAa3BUTUS HAYKH U
OOIIECTBEHHON MPAKTHKHU, OC-

JAP81- ymerp omepupoBars IO-
HATUSMU: palMoHalibHas (YHK-
1UsA, IOKa3aTelbHast (QYHKUUA,
CTereHHass (QyHKUus, jorapud-
Mudeckass (YHKIHs, TPHUTOHO-
MeTpuyeckue (yHKIUU, 0o0part-
HbIE (PYHKITUH;
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HOJIOTHHN JJI51 BBIIIOJI-

HEHUS 3ajJa4d  Ipo-
dbeccnoHanbHOU nTesI-
TEIBHOCTH

HOBAHHOTO Ha JIUAJIOTE KYJIb-
Typ, CHOCOOCTBYIOIIETO OCO-
3HAHUIO CBOETO MECTa B MOJIU-
KYJbTYPHOM MUDE;

OP17-  coBeplIEHCTBOBAHHE
SI3BIKOBOM M YHMTATEJIbCKOMU
KYJbTYphl KaK CpPEeICTBA B3au-
MOJICHCTBHUSL MEXIY JIIOAbMU
Y TIO3HAHUS MHPA;

OP18- oco3HaHme IIEHHOCTHU
HAay4qHOM JEATEIbHOCTH, TO-
TOBHOCTh OCYIIECTBJISITH IPO-
EKTHYI0 M  HCCJIEI0BATEIb-
CKYIO JEATEIbHOCTh WHJIUBHU-
JyaJbHO U B TPYIIIIE.
OBnazeHrne yHHBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEIHLHBIMU
NEUCTBUSIMHU:

B) paboTta ¢ uHpopMaIuei:
OP19- BnaneTh HaBBIKAMH I10-
JydeHus: “HPOpMaIuu U3 HC-
TOYHUKOB Pa3HBIX THIIOB, Ca-
MOCTOSITEJIbHO OCYIIECTBIISATh
MOWCK, aHaJIM3, CUCTEMaTH3a-
U0 W HWHTEPOpPETALUI0 HH-
dbopmanuu pa3IUYHBIX BHUIOB
1 (OpM MpeCTaBICHUS;
OP20- co3maBaTh TEKCTHI B
pa3nuYHbIX (QopMarax ¢ yue-
TOM Ha3HauYeHUS UHPOpMAIUU
U 1IeJICBON ayJUTOPUH, BHIOU-
pas  ONTUMAaJbHYIO  (opMy
MIPECTaBICHUs] U BU3yaJlM3a-
11Y;

OP21- omeHuBath JIOCTOBEP-
HOCTb, JICTHTUMHOCTb HH(OP-
Malluy, €e COOTBETCTBUE Mpa-
BOBBIM " MOpajbHO-
ATUYECKUM HOpPMaM;

OP22- wucnonb3oBaTh Cpel-
CTBa UH(MOPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX ~ TEXHO-
JIOTUM B pEIICHWHU KOTHUTHB-
HbIX, KOMMYHHUKATHBHBIX U
OpraHU3aIllMOHHBIX 3a7a4d C
COOJIFOEHUEM TpeOoBaHUM
PrOHOMUKH, TEXHUKU Oe3-
OMACHOCTH, TUTHUEHBI, PECyp-

JIP82- ymenue ctpouth rpaduku
W3YYEHHBIX (DYHKITUH, WUCIOJIb-
30BaTh IpaUKU TpPU H3YUYECHUU
IIPOLIECCOB U 3aBUCUMOCTEN, IIPH
peuieHud  3a1ad = U3 JpYyrux
y4eOHBIX TIPEIMETOB M 3a/a4 U3
pEAIbHOM KU3HU;

JIP83- BwIpaxkath (dopMynamu
3aBUCUMOCTH MEXAY BEIHMYHMHA-
MU;

JIP84- ymerhp omepupoBaTh MO-

HATHSIMH. TOXICCTBO, TOXKJIE-
CTBEHHOE npeoOpa3oBaHue,
ypaBHECHHE, HEPaBEHCTBO, CH-

CTeMa YpPAaBHCHUN U HEPABEHCTB,
PaBHOCUIIBHOCTD YPaBHEHH,
HEpPaBEHCTB U CHUCTEM, paluo-
HaJbHbIE, UPPALMOHAIbHbBIE, MO-
Ka3aTelbHbIEC, CTENEHHbIE, JIOTa-
pudpMHUYECKHE, TPUTOHOMETPH-
YECKHUE YPABHEHUS, HEPABEHCTBA
U CUCTEMBI,

JAP85- ymerp pemaTh ypaBHE-
HUs, HEPABEHCTBA U CUCTEMBI C
MIOMOILBIO PA3JIMYHBIX [TPUEMOB;
pelaTth ypaBHEHHsI, HEPaBEHCTBA
Y CUCTEMBI C [TapaMETPOM;
JIP86- mpuMeHATh ypaBHEHMS,
HEpPaBEHCTBA, UX CUCTEMBI MJId
pElIeHs] MaTEMaTHYECKUX 3aa
W 3371a4 U3 pa3IM4HbIX oOyacTen
HayKHU U pEATbHOW JKU3HU;
JIP87- ymeTh cBOOOJHO oOmepu-
poBaTh MOHSTUSMH: JBHKECHHE,
MapaJUICIIbHBIM  MIEPEHOC, CUM-
METpHUSl Ha IUIOCKOCTU U B IPO-
CTpaHCTBE, ITOBOPOT, IIPeodpa3o-
BaHHE MOJI00MS, MOI00HBIC (u-
TYpHI,

JAP88- ymeTh pacnio3HaBaTh paB-
HbIE U TIOJI00HBIE (PUTYPBI, B TOM
yycie B NPHUPOJE, HCKYCCTBE,

apXUTEKTYpE;
JAP89- yMeTrhb  HMCHOIB30BATH
r€OMETPUYECKUE  OTHOILCHUS,

HaXOJIUTh TEOMETPHUYCCKHE Be-
JUYHUHBI (JTMHA, YTOJI, TUIOIIA/lb,
00bEeM) IIpH pEIICHHH 3314 U3
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cocOepeKeHHs, MPaBOBBIX M
TUYECKUX HOPM, HOpPM UH-

dbopmarnonHoit  Ge30IacHo-
CTH;
OP23- Bmazerr HaBBIKAMU

pacrmo3HaBaHWsT M 3alIUTHI
uHbopMaluu, UHOOPMALIUOH-
HOU 6€30MaCHOCTH JMYHOCTH

JIpPYTuX Y4eOHBIX MPEAMETOB H
W3 PEaJbHOU KU3HU.

OK 03. [Linanupo-
BaTh U PEAIU30BbI-
BaTh COOCTBEHHOE
npodeccroHanbHOe
U JINYHOCTHOE pa3-
BHUTHE, TIPEATNPHUHU-
MaTeIbCKYIO Jes-
TEJILHOCTH B Iipodec-
CHUOHAJLHOU cdepe,
MCIIOJIb30BaTh 3HA-
HUA 110 (PUHAHCOBOI
IPaMOTHOCTH B pa3-
JUYHBIX )KM3HEHHBIX
CUTYaIUIX

B o0JacTH JTyXOBHO-
HPaBCTBEHHOI'O BOCTIMTAHUS:
OP24-  cdhopmupoBaHHOCTH
HPaBCTBEHHOT'O CO3HAHHI,
STUYECKOTO MOBEJCHUS;
OP25- cnocoOHOCTE OIICHHU-
BaTh CHUTYyaIlMI0 W TPHUHUMATh
OCO3HAHHBIEC pEIICHUs, OpH-
EHTUPYSICh HA  MOpAJbHO-
HPaBCTBCHHBIC HOPMBI U IICH-
HOCTH;

OP26- oco3HaHue JMYHOTO
BKJaJa B TMOCTPOCHHUE YCTOM-
YUBOT0 OYAYIIEro;

OP27- OTBETCTBEHHOE OTHO-
IIICHWE K CBOMM POJUTEIISM U
(WM) IpyrUM 4jieHaM CEMbH,
CO3JJaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TIPHUHSTHS IICH-
HOCTEH CEMEHHOM >KM3HH B
COOTBETCTBUHM C TPATUIIASIMHU
HapoaoB Poccuu;

OBnazeHrne yHHBEPCAIbHBIMU
PETYISATUBHBIMU ACHCTBUSIMH:
a) caMOOpraHu3aIus:

OP28- caMoCTOSITEILHO OCY-
IIECTBIIATh TO3HABATCIBHYIO
JIeSATEIIbHOCTD, BBISBIIATH IIPO-
OJieMbl, CTaBUTh U (HOPMYJIIHU-
poBaTh COOCTBEHHBIC 3a1a9H B
o0pa3oBaTeILHON ACATEIBHO-
CTH M )KU3HCHHBIX CUTYaITUsIX;
OP29- caMOCTOSITEIBHO CO-
CTaBJIATH IJIAaH PEIICHUS MPO-
0JIEMBI C YYETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3-
MO>KHOCTEH Y MPEAIIOUYTCHUN;
OP30- naBaTh OIIEHKY HOBBIM
CUTYaIHSIM;

croco0CTBOBaTh (hopMHUPOBa-

JAP90- ymerp omepupoBaTh MO-
HATUSMU: pallMOHAIbHBIC, UPpa-
[MOHAJIbHBIC,  TOKa3aTeJbHbIC,
CTENIEHHBIE, JOorapu(pMUUYECKUe,
TPUTOHOMETPUYECKUE  ypaBHE-
HUS U HEPaBEHCTBA, UX CHUCTE-
MBI;

JAP91- ymers omepupoBars I0-
HATHUAMH: MHOTOTPAaHHUK, Cede-
HHUE€ MHOTOrpaHHUKa, KyO, Ta-
pajienenunes, MnpusMma, nupa-
Muga, ¢urypa 4 MOBEPXHOCTH
BpalllCHHs, LWIHHIAP, KOHYC,
map, cdepa, cedeHus QUTYpbI
BpalleHUs, IUIOCKOCTh, Kacaro-
masicst cepol, HUITUHIPA, KOHY-
ca, IUIOIIAAb MOBEPXHOCTH IIH-
paMuUJibl, TpPU3MbI, KOHYyCa, IU-
JUH]Ipa, TJI0aab chepbl, 00beM
Ky0a, MNpsSMOYToJbHOTO Mapai-
jenenunena, NUPAMHUAbI, MpPU3-
MBI, IMJIMHPA, KOHYCA, 111apa;
JIP92- ymenue n3zo0paxaTh MHO-
TOTPAaHHUKA M  MOBEPXHOCTHU
BpAILICHHS], UX CEUCHUSI OT PYKH,
C TIOMOILIBIO YEpPTEKHBIX HH-

CTPYMEHTOB ¥  DJIEKTPOHHBIX
CpPEICTB;

JAP93-  ymeTp pacmo3HaBaTh
CUMMETPUI0O B TIPOCTPAHCTBE;

JAP98- yMeTh pacrio3HaBath Ipa-
BUJIbHBIC MHOTOTPAHHUKH;

P94 - ymers omnepupoBath IO-
HATUSIMU: TPSIMOYTOJIbHAs — CH-
cTeMa KOOpAMHAT, KOOPAMHATHI
TOYKH, BEKTOp, KOOPJIUHATHI
BEKTOpa, CKaJISIPHOE MPOU3BEJIE-
HUE, Yroll MEXIy BEKTOpaMH,
CyMMa BEKTOPOB, MPOHU3BEICHHE
BEKTOpa Ha YHCJIO;
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HUIO Y MPOSBJICHUIO ITUPOKOU
SPYIUIIUN B PA3HBIX 00JIACTIX
3HAHUM, TMOCTOSHHO IIOBBI-
niaTh CBOW 00pa3oBaTENIbHBIN
1 KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:
UCIIOJB30BaTh MPUEMBI  pe-
dbaekcuu I OIEHKH CHUTya-
1M, BBIOOpa BEPHOIO pellie-
HUS;

OP31- ymerp onieHUBaTH pUC-
KM M CBOEBPEMEHHO IPUHHU-
MaTh PEHICHUS MO UX CHUKE-
HUIO;

B) DMOITMOHAJIBHBIN ~ HUHTEN-
JICKT, Mpeanoaararonuit
c(hOpMHPOBAHHOCT:
BHYTpPCHHEU MOTHBAIIVH,
BKJIFOUAIOIIIEH CTPEMJICHUE K
JIOCTUKEHUIO e U yCHexy,
ONTHUMM3M, HHUIMATUBHOCTb,
YMEHHUE ACHCTBOBATH, UCXOJA
13 CBOUX BO3MOXKHOCTEH;

OP32- »swmmaTtuM, BKIIOYaro-
IIEH CIIOCOOHOCTH ITOHUMATh
DMOILIMOHAJILHOE  COCTOSHHE

JIPYTUX, YYHUTHIBaTh €r0 IpHU
OCYIIECTBICHUN KOMMYHHKa-
MU, CIMOCOOHOCTh K COYYB-
CTBHUIO U COTIEPSIKUBAHUIO;
OP33- coumanabHBIX HABBIKOB,
BKJIIOUAIOIIUX  CIIOCOOHOCTH
BBICTpaWBaTh OTHOIICHUS C
JPYTUMH JIIOJIbMH, 3a00THUTh-
Csl, TIPOSIBIISATh MHTEPEC M pa3-
penaTh KOH(QJIUKTHI.

JIP95 - HaxoauTh C IOMOIIBIO
M3Y4YEHHBIX (OpMyT KOOpPIUHA-
TBl CEPEIMHBI OTPE3KA, PACCTOsA-
HHUE MEXYy ABYMS TOUKAMU

OK 04 DddextuBHO
B3aMMOJEHUCTBOBATh
1 paboTaTh B KOJI-
JICKTUBE ¥ KOMaH/Ie

TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSATCIBHOCTH M CaMo-
OTpeeICHHUIO;
OP34-oBnagenue HaBBIKAMU
y4eOHO-UCCIIeI0BATEIIbCKOM,
MPOEKTHOM U COLMAJIBHOW Je-
SITEJILHOCTH,

OBnajieHne yHUBEPCATHHBIMHU
KOMMYHUKAaTUBHBIMU Jien-
CTBUSIMU:

0) coBMecTHas JIeITCIIbHOCTD:
OP35-moHnMaTh U HCIOJIB30-

JAP96-ymeTh onepupoBaTh MOHS-
THUSMU: CIly4alHBIM ONBIT U CIIy-
JaiiHOe COOBITHE, BEPOSTHOCTH
CIIy4aifiHOTO COOBITHS;

JAP97- ymMeTp BBIYMCIATH BEPO-
ATHOCTb C WCIIOJb30BAaHUEM Ipa-
(bUYeCKUX METOJIOB;

JP98- npumensts  ¢dopmyIibl
CIIOKEHUSI U YMHOXEHUS BEpO-
ATHOCTEH, KOMOMHATOpPHBIE (haK-
Thl U (OPMYJBI TPU PEIICHUH
3aj1ay;
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BaTh NPEUMYIIECTBA KOMaH/I-
HOW Y MHIUBHUAYaJIHLHOU pabo-
ThI;

OP36-npuHUMaTh 1LIEIH COB-
MECTHOM JIE€ATEIbHOCTH, Opra-
HU30BBIBAaTh U KOOPAMHUPO-
BaThb JCWUCTBUS IO €€ JIOCTH-
KEHUIO: COCTaBIAATh  ILJIAH
JIEUCTBUI, PaCIIPEAEIATh PO
C YYETOM MHEHUI YYaCTHUKOB
o0CyX/IaTh pe3yibTaThl COB-
MECTHOM pabOoThI;
OP37-koopaHUPOBaTh U BHI-
MOJIHATH PaboOTy B YCIOBHUAX
peasbHOro, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMO-
JICUCTBUS,
OP38-ocymiecTBimATh  MO3HU-
TUBHOE CTPATErM4eCcKOe IMOBe-
JICHUE B PA3JIMYHBIX CUTYaIlU-
AX, MPOSIBIATH TBOPYECTBO U
BOOOpaxxeHue, ObITh WHUIUA-
THUBHBIM.

OBnajieHHEe YHUBEPCAIbHBIMU
PEryJIATUBHBIMU JEHCTBUSMH:
) IPUHSATHE Ce0S W JIPYTux
JOJIEN:

OP39- npuHuMaTe MOTHBBI U
apryMEHTBl JIpyTHX JIIOACH
MIpU aHAJIN3€ PE3yJIbTaTOB Jie-
ATEJILHOCTH;
OP40-npu3HaBaTh CBOE IpPaBO
U IpaBO JAPYIUX JIOJEH Ha
OIITNOKU;

OP41- pa3BuBath CHocoO-
HOCTh MIOHUMAaTh MHUpP C MO3HU-
WU JIPYTOro YeI0BEKa.

JAP99 - onieHUBaTHh BEPOSTHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4alHbIMU BEJIUYMHAMU;
YMEHHE TPUBOAUTH TMPUMEPHI
NPOSIBIICHUS] 3aKOHA OOJBIINX
Yyucel B MNPUPOJIHBIX U 0O0IIe-
CTBEHHBIX SIBJICHUSX;
JIP100-ymeTs CBOOOJHO OmEpH-
pOBaTh TMOHSATUSMH: CTEIEHb C
HeJIbIM  TIOKa3zaTelieM, KOpeHb
HATypaJbHOM CTENEHU, CTENEHb
C palMOHAIbHBIM TOKAa3aTesIeM,
CTEIEHb C  JEHCTBUTEJIbHBIM
(BEILIECTBEHHBIM) IIOKa3aTeleM,
gorapudm 4ymucia, CUHYC, KOCH-
HYC M TaHI€HC MPOU3BOJBHOIO
YHCIIa;

JAP101- ymeTs cBOOOJHO OmEepu-
poBaTh  MOHATHSAMH:  TpauK
byHKIMH, OOpaTHas QyHKUUA,
KOMITO3UIIUST (PYHKIUHM, JIMHEU-
Hasg (QyHKOMS, KBaJpaTU4yHas
byHKIHMS, cTeTIeHHas (PYHKIUS C
LEeNbIM TI0Ka3aTeleM, TPUTOHO-
MeTpuieckue (yHKIMH, 00pat-
HbIE TPUTOHOMETPHUUYECKHE
GyHKIMM, TOKa3aTeNbHas U JIO-
rapugmuueckas QyHKINHY;
JIP102- ymetb cTpouth rpapuku
byHKIUH, BBITOIHATE TIpeoOpa-
30BaHMs rpauKoB PYHKIUH;
JAP103-ymeTn HCII0JIB30BaTh
rpaguku QyHKIUI 19 U3yde-
HHUS MPOLIECCOB U 3aBUCUMOCTEN
IpU peuIeHUH 3ajad U3 APYTUx
y4eOHBIX NPEIMETOB U U3 pe-
TbHOW JKU3HU; BBIpaXath (Gop-
MyJlaMHd  3aBHUCHUMOCTH  MEXIy
BEITUYMHAMU;

JIP104- cB0oGOgHO OmMEpUpPOBATH
MOHSTUSMH: YE€THOCTh (DYHKIIWH,
NEPUOANYHOCTh (PYHKIIHH, OTrpa-
HUYEHHOCTh (PYHKIIUU
MOHOTOHHOCTb  (DYHKIIUHM, 3KC-
TpeMyM (GYHKIMH, HauOoJbIIee
Y HauMeHbllee 3HayeHus: (QyHK-
IIUU Ha IPOMEKYTKE;

JAP105 - ymeTh mpOBOAWUTH HC-
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clleJ0OBaHuE (PyHKLINU;

JIP106 - yMeTp HCHOJB30BATH
CBOMCTBa W rpapuku (GYyHKIHI
JUIsl pelIEeHUs] YpaBHEHH, Hepa-
BEHCTB M 33/1a4 C IapaMeTPaAMH;
JAP107 - wm3o0paxkaTtb Ha KOOp-
NUHATHOM IUIOCKOCTH MHOMKE-
CTBa PCIICHUM ypaBHCHWH, HeE-
PABEHCTB U UX CUCTEM.

OK 05. Ocymects-
JISITh YCTHYIO U
MMCHbMEHHYIO KOM-
MYHHUKAITIIO Ha TOC-
YIAAPCTBEHHOM SI3BIKE
Poccuiickoit @ene-
paluu ¢ y4eTOM 0CO-
OCHHOCTEH COIHAJIb-
HOTO ¥ KyJIbTYPHOTO
KOHTEKCTa

B o6Gnactm
BOCIIUTAHMS:
OP42-scTeTnueckoe OTHOIIIE-
HHUE K MUpPY, BKJIIOYas ICTETH-
Ky ObITa, HAYYHOTO M TEXHU-
YECKOro TBOPYECTBA, CIOPTA,
TpyAa U OOLIECTBEHHBIX OT-
HOIIICHMI;
OP43-criocobHOCTh  BOCIIPH-
HUMATh Pa3IMYHbIC BUJIBI HC-
KYCCTBa, TPaJIUIIMU U TBOpUE-
CTBO CBOEro0 M JPyrux Hapo-
JIOB, OIIYLIAaTh 3MOIMOHAb-
HOE BO3/ICHCTBUE UCKYCCTBA;
OP44-ybexxieHHOCTh B 3Ha-
YUMOCTH JJIsl JINYHOCTH B 00-
IIECTBA OTEUECTBEHHOTO U
MUPOBOI'O0 UCKYCCTBA, STHUYE-
CKHMX KYJIbTYPHBIX TPaJULIMI U
HapOJHOTO TBOPYECTBA;
OP45- roTOBHOCTH K CaMOBBI-
PaXXEHUIO B Pa3HBIX BUJAX HC-
KYCCTBa, CTPEMJICHUE MPOSB-

3CTCTHUYCCKOI'O

JATh KadecTBa TBOPYECKOH
JUIHOCTH;

OBnajicHHe YHHUBEPCAITBHBIMHU
KOMMYHHUKATHBHBIMU hi e
CTBHSIMU:

a) oOIIeHue:

OP46- ocyecTBiasiT KOMMY-
HUKAIlMd BO Bcex cdepax
KU3HU;

OP47- pacno3HaBaTh HEBEp-
OanbHBIE CpEJCTBA OOIICHMS,
MOHMMATh 3HAUYEHHUE COIUATb-
HBIX 3HAKOB, paclO3HaBaTh
MPEANOCHUTKH  KOH(MDIUKTHBIX
CUTyallMii W CMsTYaTh KOH-
(hITUKTHI,

JAP108-yMeTs omepupoBaTh IO-
HATUSAMU: CpeliHee apudmeTrye-
CKOe, MeaHMaHa, HauOoliblliee U
HaVMEHbIIEE 3HAYEHUS, pa3Max,
JTUCIIEPCHs], CTAHAAPTHOE OTKJIIO-
HEHHE YHCIIOBOTO HabOpa;
JAP109 - ymenue nsBnekars, UH-
TEPIPETUPOBATh HUH(POPMALUIO,
MPEICTABICHHYIO B TA0IMIAX, HA
auarpamMmax, rpadukax, orpa-
KAIOIIYI0 CBOMCTBA peaJbHbBIX
MPOLIECCOB U SBJICHUM;

JP110- mnpeacraBiaste uHOP-
MaIyo C IIOMOIIBI0 TaOJHUI[ U
JMarpaMM; HCCIIeIOBaTh CTaTH-
CTUYECKHUE JTaHHBIE, B TOM YHCIIE
C TpPUMEHEHHEM TrpadUuyecKux

METOJIOB 151 AIEKTPOHHBIX
CPEICTB;

AP111- - ymers omepupoBaTh
MOHATHUSIMU:  TOYKa, IpsAMas,

IJIOCKOCTh, MPOCTPAHCTBO, IBY-
IPAHHBIN YTOJI, CKPEIMBAIOIIUE-
Csl NpsMble, NApAJIIEIBHOCTD U
NEPHEHANKYIIPHOCTh NPSIMBIX U
IJIOCKOCTEH, yrojl MEXIy Nps-
MBIMH, YIOJ MEXIy HNpsAMOil U
IJIOCKOCTBIO, YTOJl MEXKIY ILIOC-
KOCTSIMH, PACCTOSIHUE OT TOYKH
0  IUIOCKOCTH,  PacCTOSIHUE
MEXIY NpSIMBIMH, PACCTOSHUE
ME¥K]y TIIIOCKOCTSIMH;

JAP112- ymerp wucnonap3oBaTh
IIPY PELICHUM 3a1a4 U3Yy4YCHHBIC
(GakThl M TEOpPEMBbl IUIAHUMET-
pUM; yMEHUE OLCHUBATh pa3Me-
pbl  OOBEKTOB  OKPYXkAaIOIIEro
MHpA.
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OP48- pa3BepHYTO U JIOTUYHO
u3JIaraTh CBOIO TOYKY 3PEHUS
C HWCTOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB

OCYIIECTBIATh  KOMMYHHKa-
MU BO BCEX cepax KU3HU;
OP49- pacno3HaBaTh HEBep-
OanbHBIC CpEJCTBA OOIICHMS,
MOHUMATh 3HAYEHHUE COLUAIb-
HbIX 3HAKOB, pAaclO3HABaTh
MPEANOCHUIKH  KOH(DIMKTHBIX
CUTyallUii W cMsrdath KOH-
(ITUKTHI,

OP50- pa3BepHYTO U JIOTUYHO
U3JIaraTh CBOIO TOYKY 3PCHUS
C HWCTIOJIb30BAaHUEM SI3BIKOBBIX

CPEJICTB.
OK 06. [IposiBnaTh B oOmactu »screruueckoro | IP113 - ymeTh omnepupoBaTh
rpak1aHCKO- BOCIIUTAHUS: MOHATUSIMU: TPSIMOYTOJIbHAS CH-

MaTPUOTHYECKYIO T10-
3UIIMIO0, JEMOHCTPHU-
pOBaTh OCO3HAHHOE
MIOBEJICHHE Ha OCHO-
BE TPAJAUIIMOHHBIX
00IIICYCITIOBEUCCKUX
LICHHOCTEM, B TOM
YUCJIe C YUEeTOM rap-
MOHU3AIMU ME)KHA-
IIMOHAIBLHBIX U MEXK-
PEITUTHO3HBIX OTHO-
LIEHWW, TPUMEHSATh
CTaHJapThl AHTUKOP-
PYIIHUOHHOIO MOBE-
JCHUS

OP51- screTnueckoe OTHOIIIE-
HHUE K MUpPY, BKJIIOYas ICTETH-
Ky ObITa, HAYYHOT'O M TEXHH-
YeCKOTO TBOPYECTBA, CHOPTA,
TpyAa W OOIIECTBEHHBIX OT-
HOILICHUI;

OP52- cnocoGHOCTH BOCIIpH-
HUMATh Pa3UYHbIE BUJIBI HC-
KyCCTBa, TPAJIUILIUA U TBOpUE-
CTBO CBOEro W JAPYrUX Hapo-
JIOB, OINIYIAaTh 3MOIIMOHAJIb-
HO€ BO3/ICICTBUE UCKYCCTBA;
OP53- y0exIeHHOCTh B 3Ha-
YUMOCTH JJIs JINYHOCTH H 00-
IIECTBA OTEUECTBEHHOTO |
MHPOBOI'O0 UCKYCCTBA, STHUYE-
CKUX KYJIbTYPHBIX TPAJAUIINNA U
HapOJIHOT'O TBOPYECTBA;
OP54- roToBHOCTh K CaMOBBI-
PaXXEHUIO B Pa3HBIX BUJIAX HC-
KYCCTBa, CTpPEMJICHUE IPOSB-

JATh KadeCcTBa TBOPYECKOMU
JUYHOCTH;

OBnajieHHE YHHUBEPCAIBHBIMHU
KOMMYHUKATUBHBIMU Jieu-
CTBUSIMU:

a) oOIIeHue:

OCYILECTBJISITh ~ KOMMYHHKa-

ITMU BO BCEX chepax KU3HU;

CTEMa KOOpPAWHAT, KOOPAHHATHI
TOYKH, BEKTOp, KOOPIAMHATHI
BEKTOpA, CKAISIPHOE IPOMU3BEJE-
HUE, YroJd MEXIy BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEIAECHUE
BEKTOpA Ha YHCIIO;

JAP114 - HaxoguTh C MOMOIIbIO
U3YYEHHBIX (OpMyJd KOOpIHUHA-
Thl CEpeANHbI OTpPE3Ka, PaccTosl-
HUE MEX]y ABYMS TOUKAMU;
JAP115 - ymers BbIOMpaTh MOA-
XOASAIIMNA U3yYEHHBIA METO JJIs1
pelieHus 3aJa4yu, pacrno3HaBaTh
MareMatnyeckue ¢GakThl U Ma-
TeMaTU4YeCKUEe MOJEId B IpH-
POJIHBIX U OOIIECTBEHHBIX SIBJIC-
HUSIX, B HICKYCCTBE;

JAP116- ymMenwe mnOpUBOAUTH
MpUMEpPbl MaTeMaTU4YEeCKUX OT-
KPBITUM POCCHMCKOW U MUPOBOU
MaTEMaTUYECKOU HAYKHU.

JAP117- ymers onepupoBaTh 1o-
HATUSMU: CIIyYalHbIA OIBIT U
ciliyyailHoe COOBbITHE, BEPOAT-
HOCTb CIIy4aitHOTO COOBITHUS;
JAP118- ymeTh BBIYUCIATH BEPO-
ATHOCTb C WCIIOJIb30BaHUEM Ipa-
(bUYECKUX METOJIOB;

JIP119 - npumeHsTh GHOpPMYIIBI
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OP55- pacno3HaBaTh HEBeEp-
OanbpHBIE CPEACTBA OOIICHMS,
MMOHMMATh 3HAYCHUE COLUAIIb-
HBIX 3HAKOB, pPacro3HaBaTh
MPEANOCHUTKH  KOH(MDIUKTHBIX
CUTyallud W CMsAr4aTh KOH-
(AUKTHI;

OP56- pa3BepHYTO U JIOTUYHO
U3JIaratb CBOKO TOYKY 3PEHUS
C HUCIIOJIb30BAaHUEM SA3BIKOBBIX
CPENCTB

OP57- oco3nanue oOy4aro-
IIMMHUCA POCCHUMCKOM Tpax-
JTAHCKON UAEHTUYHOCTH;
OP358- LIEJICHAIIPABJICHHOE
pa3BUTHE BHYTPEHHEN IIO3H-
MU JTUYHOCTH HA OCHOBE Y-
XOBHO-HPABCTBEHHBIX IIEHHO-
creii HapoaoB Pocculickou
denepanuu, UCTOPUYECKUX H
HallMOHAJIBHO-KYJIBTYPHBIX
TpaguUuu, dbopmupoBanue
CUCTEMbl 3HAUYUMBIX II€HHOCT-
HO-CMBICJIOBBIX ~ YCTaHOBOK,
AHTUKOPPYIIMOHHOTO MHpPO-
BO33pPEHUSI, IPABOCO3HAHUS,
JKOJIOTUYECKOU KYJIBTYPHI,
CHOCOOHOCTH CTaBUTH LU U
CTPOUTH )KU3HCHHBIC TJIAHbL;
B 4actu rpaxpaHcKoro BoOC-
MATAHUS:

OP59- oco3Hanune cBOMX KOH-
CTUTYIIMOHHBIX TIpaB U 005-
3aHHOCTEH, YBa)K€HUE 3aKOHa
U TIPaBOIOPSIKA;

OP60- mpuHsTHE TpagulIMOH-
HBIX HAIIMOHAJBHBIX, 00IIIEUe-

JIOBEYECKUX T'yMaHHUCTHYE-
CKUX U  JEeMOKPATUYECKHUX
LICHHOCTEH;

TOTOBHOCTh  MPOTHUBOCTOSITH
HUJICOJIOT UM 3KCTPEMH3MA,

HallMOHAJIU3Ma, KceHohoOuu,
JUCKPUMHUHAIIMK TI0 COIMAJTb-
HbIM, PEJIMTHO3HBIM, Paco-
BBIM, HallMOHAJIbHBIM TPH3HA-
KaM;

OP61-

IOTOBHOCTb BCCTHU

CIIOXKEHUST M YMHOXEHHUS BEpO-
ATHOCTEH, KOMOMHATOpPHBIE (haK-
Thl U (GOPMYJBI TPU PEIICHUH
3a/1ay;

JAP120 - oueHuBaTh BEPOATHO-
CTH pEaJTbHBIX COOBITHI;

JAP121 - 3HaKOMCTBO €O Ciryyau-
HBIMH BEJIMUYUHAMY;

JAP122 - ymeHue mNPUBOIUTH
pUMEpPbl MPOSIBJICHUSI 3aKOHA
OOJBIINX YKCET B MPUPOIAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX
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COBMECTHYIO JIeATE€ILHOCTh B
MHTEpecax TPaXKIaHCKOTO
oOIecTBa, y4acTBoBaTh B Ca-
MOYIIpaBJIeHUH B 001eo0Opa-
30BaTEIbHOM OPTraHU3alMU U
JIETCKO-IOHOIIECKUX  OpTraHu-
3aIusX;

OP62- ymMmeHue B3auUMO/ICH-
CTBOBAaTh C COLMATIBHBIMU WH-
CTUTYTaMH B COOTBETCTBUU C
uX (QYHKIUSMUA U Ha3HAYCHU-
eMm;

OP63- roToBHOCTh K TyMaHU-
TapHOM W BOJIOHTEPCKOW Jesl-
TEJIbHOCTH;

MaTPUOTUYECKOTO  BOCIIUTA-
HUSL:

OP64-  chopmupoBaHHOCTH
POCCUICKOMN IPAXKIaHCKON
UJICHTUYHOCTH, MATPUOTU3MA,
YBOKEHHUSI K CBOEMY HApO#y,
YyBCTBA OTBETCTBEHHOCTH II€-
pen Pomunou, ropmoctu 3a
CBOW Kpa#, cBow Poauny,
CBOW fA3bIK U KYJIBTYpY, HpO-
IUIO€ U HACTOSIIEE MHOTOHA-
MOHAaJIbHOTO Hapoaa Poccuu;
OP65- 1eHHOCTHOE OTHOIIIE-
HUE€ K TOCYIapCTBEHHBIM CHUM-
BOJIaM, HCTOPUYECKOMY U
MPUPOJHOMY HACJIE/IUIO, Tia-
MSATHUKAM, TPaJUIUSM Hapo-
goB  Poccuu, pocTHKEHUSIM
Poccun B Hayke, MCKyCCTBE,
CIIOPTE, TEXHOJIOTUSX U TPYJE;
ujeitHas yOeXIeHHOCTh, TO-
TOBHOCTh K CIIYKCHHIO U 3a-
mure  OrtedyecTBa,  OTBET-
CTBEHHOCTb 32 €ro Cyap0y;
OCBOEHHBIE  00yYaroIIUMHUCA
MEXIIPEIMETHBIC TIOHSATUS U
YHUBEpPCAIbHBIC y4eOHbBIC
JeNcTBUS (PETyJIsITUBHBIE, T10-
3HaBaTeJIbHbIE, KOMMYHHKa-
TUBHBIC);

OP66-ciocoOHOCT WX  HC-
MOJIb30BaHUsl B TO3HABATEIb-
HOW M COIMAJIbHOW MPAKTHKE,
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TOTOBHOCTh K CaMOCTOSITEJIb-
HOMY TUIAHUPOBAHUIO U OCY-
IICCTBIICHUIO Y4YEOHON Jes-
TEJIbHOCTH, OpraHu3aIuu
y4eOHOTO COTPYIHHYECTBA C
MIeJarOTHYCCKUMH ~ pabOTHH-
KaMU U CBEPCTHHKaMH, K yua-
CTHUIO B TOCTPOCHUM WHIUBHU-
JIyanbHOM  00pa3oBaTelbHOU
TPAaCKTOPHHU;
OP67-0oBnanecHue HaBBIKAMU
y4eOHO-HCCIIeI0BATEIIbCKOM,
MPOCKTHON W COLMAJIBHOW Je-
ATEILHOCTH

OK 07. ConeirctBo-
BaTh COXPAHEHUIO
OKPYXaroLIEH Cpebl,
pecypcocbepexe-
HUIO, IPUMEHSTH
3HaHUS 00 U3MEHe-
HUU KJIUMaTa, MPUH-
IUTIBI OEPEKIIMBOTO
IPOU3BOJICTBA, I(-
(heKTUBHO JeHCTBO-
BaTh B UpE3BbIUal-
HBIX CUTYaIHsIX

Tei-
Bpe.l

OP68-se  nmpuHUMATH
CTBUS, TPHUHOCSIIUE
OKPYXaroIIEH CpeIe;
OP69- ymMeTs IpOrHO3UpPOBAThH
HEOJIaronpusiTHbIE  IKOJIOTHU-
YECKHE TOCJIEACTBUSA MPEJ-
MIPUHUMAEMBIX JICUCTBUM,
MpeAoTBpallaTh UX;
OP70-pactipuTh ONBIT €S-
TEJIbLHOCTH JKOJIOTUYECKOU
HaIpaBJICHHOCTH;
OP71-pazpabaTbeiBaTh  IUTaH
pelieHus npooJieMbl C y4eTOM
aHajau3a UMEIOIINXCS MaTepu-
aTbHBIX W HEMaTepUAJIbHBIX
pECypCOoB;
OP72-ocyiecTBisATh 1I€JI€HA-
IIPABJICHHBIN IIOWCK INEpEHOCca
CPEJICTB B CITIOCOOOB JACHCTBHS
B MTPO()ECCUOHATILHYIO CPEY;
OP73-ymeTh NEpeHOCHUTH 3Ha-
HUST B T[IO3HABaTEIIbHYI0 U
IPAKTHYECKYI0 O0JacTH KH3-
HEJIEATEIIbHOCTH;
OP74-npensiaratb HOBBIE MPO-
€KThl, OLICHUBATh UJEU C IIO-
3UIIUM HOBU3HBI, OpPUTHHAJIb-
HOCTH, NPAKTUYECKOM 3HAYU-
MOCTH;

OP75- naBaTh OLIEHKY HOBBIM
CUTyalusiM, BHOCUTb KOPPEK-
TUBBI B JEATEIBbHOCTh, OLICHU-
BaThb COOTBETCTBUE PE3YJIbTa-
TOB LIEJISIM.

JAP123-ymeTs omepupoBarh NO-
HATUSAMU: (DYHKIUS, HENPEPhIB-

Has (QYHKIWSA, TPOU3BOIHASA,
nepBOOOpa3Has, OMpPEACICHHBIN
WHTETPal;

JAP124- ymeTb HaxoauTh MPOU3-
BOJIHBIC DJIEMEHTapHBIX (DYHK-

UM, WCHOJB3Ysl CHpPaBOYHBIC
MaTepuabl;
JAP125- wuccnenoBatb B IIpo-

cTeMimux ciaydasx (QyHKIUU Ha
MOHOTOHHOCTB, HaXOJIUTh
HauOOJIbIIME W  HAWMEHbIINE
3HAYCHUS PYHKIUH;

JAP126- ctpouth rpapuku MHO-

TrOYJIEHOB C HCIIOJB30BaHHUEM
ammapara MAaTEMaTHYECKOTO
aHajn3a;

JAP127- npuMeHATh HNPOU3BOJI-
HYI0O TIpU pEIICHUM 33aJa4 Ha
JIBH>KCHUE;

JAP128 - pemarb MNOpakTHUKO-
OpPUEHTUPOBAHHBIE 3aJauydl Ha
HauOOJbIIINE W HAWMEHBIIINE
3HA4YECHUS, HA HAXOXJCHUE MyTH,
CKOPOCTHU U YCKOPEHUS;

AP129 - ymerp omnepupoBaTh
MOHATUSIMU: JBWKEHHE B IPO-
CTpaHCTBE, MOJI00HBIE (GUTYPHI B
MPOCTPAHCTRBE;

JIP130- wucnoibn30BaTh OTHOIIIC-
HU€ IUIOIIAJIE MOBEPXHOCTEU U
00BeMOB MOJO0OHBIX (hUryp mpu
pELICHNUH 33a4;
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JIP131 -ymeTh BBIYUCISTH T€O-
METPUYECKHE BETUYNHBI (JJIMHA,
yroj, IUIOaab, O0O0ObEM, ILIO-
[aJb MOBEPXHOCTHU), UCIOIB3YS
M3YUYCHHBbIC (POPMYIIBI U METOJIBI.

IL.LOHNUCAHHUE MOKA3ATEJIE U KPUTEPUEB OLIEHUBAHMUS
KOMIIETEHIIMHU HA PA3J/IMYHBIX OTAITIAX UX ®POPMHUPOBAHMUAA,

1.1.

OIIMCAHHUE HIKAJI OHEHUBAHUA

CTpykTypa (poHIa OLIEHOYHBIX CPEICTB

JJI51 TEKYIEro KOHTPOJIsl yCIIeBAeMOCTH U MPOMEKYTOYHOM aTTeCTAlINH

Ne | Konmponupyemwie Koo ITnanupyemoie pe- | Haumenosanue oueHo4H020
n/n membl KOHmMPOJ | 3y/1b6Mambl 0C60EHUSA cpeocmea
OUCYUNTIUHDL upyemoi OUCYUNIUHDBL, XA- Texkywuii Ilpomeoicy
Komneme | pakmepusyloujue KOHmMPOb mounasn
HUYu Imansl popmuposa- | ycneeaemoc | ammecmay
HUsA KOMnEemeHyuu mu us
1. | Pazmea 1. IloBTO- | OKO1 OK 01 Bonpocs! aiis | Dkx3ameHail
peHune Kypca mate- | OKO02 OO1ue pe3ynbTaThl: | 00CYKACHHS; | HNOHHbBIE
MaTuku ocHoBHOM | OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3alaHUs
IIIKOJIBI OK04 OP4, OP5, OP6, JIaHUS Nol.
OKO05 OP7, OP8, OP9,
OKO06 OP10, OP11, OP12,
OKO07 OP13, OP14, OP15,

JucunurnimHapHbie
pEe3ybTaThI:
JP1-1P80

OK 02

OO01mue pe3yabTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuuninmHapHbie
pe3ybTaThI:
JIP80-/1P89

OK 03

OO6mue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurnmrHapHbie
pEe3yJIbTATHI:
JAP90-J1P95

OK 04

OO61me pe3yabTaThl:
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OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurnmnHapHbie
pEe3yJIbTATHI:
JP96-11P107

OK 05

OO61ue pe3yabTaThl:

OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuuninHapHbie
pE3yIbTaThI:
JP108-1P112

OK 06

OO01ue pe3yabTaThl:

OP51, OP52, OP33,
OP54, OP55, OPS5e,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67
JucuurmnHapHsie
pe3yJIbTaTHI:
AP113-/1P122

OK 07

OO01mue pe3yabTaThl:

OP68, OP69, OP70,
OP71, OP72, OP73,

OP74, OP75
JucuurnnuHapHbie
pEe3yJIbTaTHI:
JIP123-/1P131
Paznen 2. Ilpameie | OKO1 OK 01 Bomnpocs! aiist | Dk3ameHail
Y TUIOCKOCTH B OKO03 OO1ue pe3yabTaThl: | OOCYXKACHUS; | HOHHBIC
MPOCTPAHCTBE OK04 OP1, OP2, OP3, TECTOBBIC 3a- | 3aJaHUS
OKO07 OP4, OP5, OP6, JaHuS Ne2.
IIK1.5 OP7, OPS, OP9,

OP10, OP11, OP12,
OP13, OP14, OP15,
JucuuninmHapHbie
pe3ybTaThI:
JAP1-1P80

OK 03

OO01ue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
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OP33,
JucuurmnHapHbie
pEe3yJIbTATHI:
JIP90-J1P95

OK 04

Oo1ue pe3yabTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuuninHapHbie
pe3ybTaThl:
JAP96-/1P107

OK 07

OO61mue pe3ynbTaThl:

OP68, OP69, OP70,
OP71, OP72, OP73,

OP74, OP75

JucuurnuHapHbie

pEe3yJbTaTHI:

JAP123-]1P131
Pa3nen 3. 0OKO02 OK 02 Bonpocs! aiis | Dkx3ameHail
Koopaunatsel u OKO03 OO6mue pe3ynbTaThl: | 00CYXKACHUS; | WOHHbBIC
BEKTOPBI OK04 OP16, OP17, OP18, | TecToBnIC 3a- 3aganus Ne3

OKO07 OP19, OP20, OP21, | nanus

OP22, OP23
JucuurmnHapHsie
pPE3yJIbTATHI:
JAP80-/1P89

OK 03

OO61ue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurmnHapHbie
pEe3yJIbTATHI:
JIP90-/1P95

OK 04

OO1ue pe3yabTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuuninHapHbie
pe3yJbTaThl:
JP96-/1P107

OK 07

OO0mmme pe3ynbTaTh:

OP68, OP69, OP70,
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OP71, OP72, OP73,
OP74, OP75
JucuurmnHapHbie

pPE3yJIbTaTHI:
JIP123-]1P131

Pa3nen 4. OcHOBEBI
TPUTOHOMETPHH.
Tpuronomerpuye-
ckue GyHKIIUU

OKO01
OKO02
OKO03
OK04
OKO05
OKO06
OKO07

OK 01

OO61ue pe3ynbTaThl:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JucuurnuHapHbie
pEe3yJIbTATHI:
JAP1-J1P80

OK 02

OO01ue pe3ynbTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuuninrHapHbie
pe3yJIbTaTHI:
JAP&80-/1P89

OK 03

OO6mmue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurnnuHapHbie
pE3yJIbTATHI:
JP90-11P95

OK 04

OO6mmue pe3ynbTaTh:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JlncuunimHapHbie
pEe3yJIbTATHI:
JAP96-J1P107

OK 05

OO61ue pe3ynbTaThl:

OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurmnHapHbie
pe3yabTaThI:

Bormpocsr miist
00CYXKICHUS;
TECTOBBIC 3a-
JTaHus

JK3aMeHall
HOHHBIE
3aIaHus
Neq,
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JIP108-7[P112
OK 06

Oo1ue pe3yabTaThl:

OP51, OP52, OP53,
OP54, OP55, OPS5e6,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67 luc-
[UTUTMHAPHBIC pe-
3YJIbTATHI:
JAP113-/1P122

OK 07

OO61mue pe3ynbTaThl:

OP68, OP69, OP70,
OP71, OP72, OP73,

OP74, OP75
JucuurnuHapHbie
pEe3yJbTaTHI:
JAP123-]1P131
Pa3nexn 5. OKO01 OK 01 Bonpocs! aiis | Dkx3ameHail
KommuiekcHbie 0KO02 OO6mue pe3ynbTaThl: | 00CYXKACHUS; | WOHHbBIC
yucia OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3aJlaHus
OK04 OP4, OPS5, OP6, JTaHUs No5.
OKO05 OP7, OPS, OP9,
OKO06 OP10, OPI11, OP12,
OKO07 OP13, OP14, OP15,

JucuurnnuHapHbie
pE3yJIbTATHI:
JAP1-J1P80

OK 02

OO61ue pe3ynbTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JlncuunimHapHbie
pEe3yJIbTATHI:
JIP80-1P89

OK 03

OO6mue pe3yabTaTh:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
I[I/ICIII/IHJII/IHaprle
pe3yJIbTaThl:
JIP90-JIP95

OK 04
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OO01ue pe3ynbTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurmnHapHbie
pE3YIbTATHI:
JAP96-J1P107

OK 05

O6mue  pesyn-
taTel: OP42, OP43,
OP44, OP45, OP4e6,
OP47, OP48, OP49,
OP50
JucuuninrHapHbie
pEe3yJbTaTHI:
JAP108-/1P112

OK 06

O6mue  pe3yin-
tatel: OP51, OP52,
OP53, OP54, OPS55,
OP56, OP57, OPS8,
OP59, OP60, OP61,
OP62, OP63, OP64,
OP65, OP66, OP67
JucuurmnHapHsie
pE3yJbTaTHI:
AP113-/1P122

OK 07

O6me  pesyin-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75

JucuunimHapHbie
pE3yIbTaThI:
JP123-71P131
Paznen 6. I1pous- OKO01 OK 01 Bomnpocs! aiist | Dk3ameHail
BOAHAs YHKIINH, 0KO02 OO6mue pe3ynbTaThl: | 00CYKIACHHS; | HOHHBIC
€€ MPUMEHEHUE OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3aJIaHUs
OK04 OP4, OPS5, OP6, JTaHUS No6.
OKO05 OP7, OP8, OP9,
OKO06 OP10, OP11, OP12,
OKO07 OP13, OP14, OP15,

JucuuninHapHbie
pe3yJbTaThl:
JAP1-J1P&0

OK 02

OO0mmme pe3ynbTaTh:

OP16, OP17, OP18,
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OP19, OP20, OP21,
OP22, OP23
JucuurmnHapHbie
pE3yIbTaTHI:
JIP80-1P89

OK 03

Oo1ue pe3yabTaThl:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucrunnuHapHbie
pEe3YyJIbTATHI:
JAP90-J1P95

OK 04

OO01ue pe3ynbTaThl:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurnuHapHbie
pE3yJIbTATHI:
JP96-J1P107

OK 05

OO6mmue pe3ynbTaTh:
OP42, OP43, OP44,
OP45, OP46, OP47,
OP48, OP49, OP50
JucuurnnuHapHbie
pEe3yJbTaTHhI:
JAP108-1P112

OK 06

OO01ue pe3ynbTaThl:
OP51, OP52, OP53,
OP54, OP55, OP56,
OP57, OP58, OP59,
OP60, OP61, OP62,
OP63, OP64, OP65,
OP66, OP67 Tuc-
[UTUTMHAPHBIE pe-
3yJbTATHI:
JAP113-/1P122

OK 07

O6mue  pe3yin-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75
JucuurmnHapHbie
pe3yJIbTaTHI:
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JIP123-7IP131

IIK1.5
OP76 — OP90
JucuurnmnHapHbie
pE3YJbTaTHI:
JAP132-J1P137
Pa3nen 7. Muoro- OKO01 OK 01 Bomnpocs! miis | Dk3aMmeHail
IPaHHUKHU U Tea 0KO02 OO61mue pe3ynbTaThl: | 00CYXKACHUS; | WOHHbBIC
BpAICHUS OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3alaHUs
OK04 OP4, OP3, OP6, JlaHUS Ne7.
OKO05 OP7, OP8, OP9,
OKO06 OP10, OP11, OP12,
OKO07 OP13, OP14, OP15,

JucuurnuHapHbie
pEe3yJIbTATHI:
JAP1-J1P80

OK 02

OO01ue pe3ynbTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
I[I/IC]_II/IHJII/IHapHBIG
pe3yabTaThl:
JIPS0-7TP89

OK 03

OO6mmue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurnnuHapHbie
pE3yJIbTATHI:
JP90-11P95

OK 04

OO6mmue pe3ynbTaTh:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JlncuunimHapHbie
pe3yJIbTaTHI:
JAP96-/1P107

OK 05

O6mue  pe3yin-
taTel: OP42, OP43,
OP44, OP45, OP46,
OP47, OP48, OP49,
OP50

JlucuunimHapHeie
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pe3yIbTaThI:
JIP108-1P112

OK 06

O6mme  pesyn-
tatel: OP51, OP52,
OP53, OP54, OP55,
OP56, OP57, OPS5S,
OP59, OP60, OP61,
OP62, OP63, OP64,
OP65, OP66, OP67
JlucruninHapHbIS
pe3yIbTaThI:
JP113-/1P122

OK 07

O6mue  pe3yin-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75

JucuurmruHapHbie
pEe3yJbTaTHI:
JAP123-/1P131
Paznen 8. IlepBo- OKO01 OK 01 Bonpocs! aiis | Dkx3ameHail
oOpa3Hast pyHK- 0KO02 OO6mmue pe3ynbTaThl: | 00CYXKACHUS; | WOHHBIC
[IMH, €€ IPUMEHE- OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3aJlaHUs
HHE OK04 OP4, OPS5, OP6, JTaHUS Nog.
OKO05 OP7, OP8, OP9,
OKO06 OP10, OP11, OP12,
OKO07 OP13, OP14, OP15,

JucuurnnuHapHbie
pE3yJIbTATHI:
JAP1-J1P80

OK 02

OO1ue pe3yabTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurmnHapHbie
pEe3yJIbTATHI:
JP80-/1P89

OK 03

OO6mue pe3yabTaTh:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurnmrHapHbie
pEe3yJIbTATHI:

JIP90-JTP9S5
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OK 04

OO0mmme pe3ynbTaTh:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurmuHapHbie
pEe3yJIbTATHI:
JAP96-J1P107

OK 05

O6mue  pesya-
taTel: OP42, OP43,
OP44, OP45, OP46,
OP47, OP48, OP49,
OP50
JucuurnmuHapHbie
pEe3yJIbTATHI:
JAP108-1P112

OK 06

O6mue  pe3yin-
tatel: OP51, OP52,
OP53, OP54, OP55,
OP56, OP57, OPS8,
OP59, OP60, OP61,
OP62, OP63, OP64,
OP65, OP66, OP67
JucuurmnHapHeie
pe3yJIbTATHI:
JAP113-J1P122

OK 07

O6mue  pesyin-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75

JucuurmnHapHelie
pE3yIbTaThI:
JP123-71P131
Pa3nen 9. Crene- OKO01 OK 01 Bomnpocs! aiist | Dk3ameHail
HU U KopHH. CTe- OKO02 OO1ue pe3yabTaThl: | OOCYXKACHUS; | HOHHBIC
nieHHas (QyHKITIs OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3aJIaHUs
OK04 OP4, OP5, OP6, JTaHUS Ne9.
OKO05 OP7, OPS§, OP9,
OKO07 OP10, OP11, OP12,

OP13, OP14, OP15,
JucuuninHapHbie
pe3yJbTaThl:
JIP1-J1P80

OK 02

OO6rmue pe3yabTaThI:
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OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnmnHapHbie
pEe3yJIbTATHI:
JIP80-J1P89

OK 03

OO61ue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucruninHapHbie
pE3yIbTaThI:
J1IP90-/1P95

OK 04

OO01ue pe3ynbTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurmHapHbIe
PEe3YJIbTATHI:
JAP96-/1P107

OK 05

O6mue  pe3yn-
taTel: OP42, OP43,
OP44, OP45, OP4o0,
OP47, OP48, OP49,
OP50
JucuurnnuHapHbie
pE3yIbTaThI:
JIP108-1P112

OK 07

O6mue  pesyn-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75

JlncuunimHapHbie
pE3YIbTATHI:
JAP123-]1P131
10. | Pasnmen 10. OKO01 OK 01 Bonpocs! miis | Dk3aMmeHair
[Toka3zarenbHas 0K02 OO01ue pe3ynbTaThl: | 0OCYX ACHUS; | HOHHbBIE
byHKIUA OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3aJIaHus
OK04 OP4, OP5, OP6, JTaHus Nel0.
OKO05 OP7, OP8, OP9,
OKO07 OP10, OP11, OP12,

OP13, OP14, OP15,

JlucuunimHapHeie

36




pe3yJbTaThl:
JIP1-J1P80
OK 02

Oo1ue pe3yabTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
I[I/ICIII/IHJII/IHapHI)IG
pe3ybTaThl:
JIP80-J1P89

OK 03

OO61ue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuurnuHapHbie
pEe3yJIbTATHI:
JIP90-J1P95

OK 04

OO61mue pe3ynbTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucunurnimHapHbie
pEe3yJIbTATHI:
JP96-J1P107

OK 05

O6me  pesyin-
taTel: OP42, OP43,
OP44, OP45, OP46,
OP47, OP48, OP49,
OP50
JucuunimHapHbie
pE3YIbTATHI:
JAP108-1P112

OK 07

O6mue  pesyn-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75

JucuuninmHapHbie
pe3yJIbTaThl:
JAP123-/1P131
11. | Paspen 11. Jlora- OKO01 OK 01 Bonpocs! miis | Dk3ameHail
pudmsl. Jlora- OKO02 OO1ue pe3yiabTaThl: | OOCYXKACHUS; | HOHHBIC
pubmMmuueckas OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3aJIaHUs
byHKIHS 0OK04 OP4, OP5, OP6, JTaHUSI Nell.
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OKO05
OKO07

OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JucuurnmnHapHbie
pE3YJbTaTHI:
JP1-1P80

OK 02

OOG1ue pe3yabTaTh:
OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucrunnuHapHbie
pEe3YyJIbTATHI:
JIP80-1P89

OK 03

OO01ue pe3ynbTaThl:
OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucrunnuHapHbie
pEe3YyJIbTATHI:
JP90-J1P95

OK 04

OO6mmue pe3ynbTaThl:
OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurnnuHapHbie
pEe3yJbTaTHhI:
JIP96-11P107

OK 05

O6mue  pesyin-
taTel: OP42, OP43,
OP44, OP45, OP46,
OP47, OP48, OP49,
OP50
JlncuunimHapHbie
pE3YIbTATHI:
JAP108-1P112

OK 07

O6mue  pe3yin-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75
JucrunnuHapHbie

pe3yJIbTaThl:
JIP123-JIP131
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12.

Pa3nen 12. MHo-
’KecTBa. DJIEMEH-
ThI TEOPUH Tpa-

¢os

OKO01
OKO02
OKO03
OKo04
OKO05
OKO07

OK 01

OO0mmme pe3ynbTaTh:

OP1, OP2, OP3,
OP4, OP5, OP6,
OP7, OP8, OP9,
OP10, OP11, OP12,
OP13, OP14, OP15,
JucuuninHapHbie
pe3ybTaThl:
JAP1-J1P80

OK 02

OO61ue pe3ynbTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnuHapHbie
pEe3yJIbTATHI:
JIP80-J1P89

OK 03

OO01ue pe3ynbTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucunurnimHapHbie
pe3ybTaThI:
JP90-J1P95

OK 04

OO61ue pe3ynbTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuunimHapHbie
pEe3yJIbTATHI:
JP96-11P107

OK 05

O6mue  pesyn-
taTel: OP42, OP43,
OP44, OP45, OP46,
OP47, OP48, OP49,
OP50
JucuuninmHapHbie
pE3YJIbTATHI:
JAP108-/1P112

OK 06

O6mue  pe3yin-
tatel: OP51, OP52,
OP53, OP54, OP5S5,

Bormpocsr miist
00CYKICHNS;
TECTOBBIC 3a-
JIaHus

DK3aMeHall
WOHHBIE

3aaHus
Nel2.
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OP56, OP57, OP58,
OP59, OP60, OP61,
OP62, OP63, OP64,
OP65, OP66, OP67
JucuurmnHapHbie
pE3YIbTATHI:
JAP113-J1P122

OK 07

O6mue  pesyn-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75

JucuuninrHapHbie

pE3YIbTaTHI:

JAP123-J1P131

13. | Paznmen 13. Dne- OKO01 OK 01 Bomnpocs! miig | Dk3ameHair
MEHTbhI KOMOHHA- 0K02 OO1ue pe3ynbTaThl: | 00CYKACHHS; | HNOHHBIE
TOPUKH, CTATH- OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3alaHUs
CTUKHU U TEOPUH OK04 OP4, OP3, OP6, JlaHUS Nel3
BEPOSITHOCTEH OKO05 OP7, OP8, OP9,
OKO07 OP10, OP11, OP12,

OP13, OP14, OP15,
JucunurnimHapHbie
pEe3ybTaThI:
JP1-1P80

OK 02

OO61ue pe3ynbTaThl:

OP1l6, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurnnuHapHbie
pE3yJIbTATHI:
JIP80-1P89

OK 03

OO6mmue pe3ynbTaTh:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
JucuuninmHapHbie
pe3ybTaThI:
JAP90-J1P95

OK 04

OO61ue pe3ynbTaThl:

OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41

JlucuunimHapHeie
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pe3yIbTaThI:
JIP96-J1P107

OK 05

O6mme  pesyn-
taTel: OP42, OP43,
OP44, OP45, OP46,
OP47, OP48, OP49,
OP50
JlucruninHapHbIe
pe3yIbTaThI:
JIP108-/1P112

OK 07

O6mue  pe3yin-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75

JucuurnuHapHbie
pEe3yJbTaTHI:
JAP123-/1P131
14. | Paznen 14. OKO01 OK 01 Bonpocs! aiis | Dkx3ameHail
YpaBHeHUs U 0KO02 OO6mue pe3ynbTaThl: | 00CYXKACHUS; | WOHHbBIC
HEPaBEHCTBA OKO03 OP1, OP2, OP3, TECTOBBIC 3a- 3aJIaHUs
OK04 OP4, OPS5, OP6, JTaHUS Nel4
OKO05 OP7, OP8, OP9,
OKO06 OP10, OP11, OP12,
OKO07 OP13, OP14, OP15,

JucuurnnuHapHbie
pE3YyJIbTATHI:
JAP1-J1P80

OK 02

OO61ue pe3ynbTaThl:

OP16, OP17, OP18,
OP19, OP20, OP21,
OP22, OP23
JucuurmnHapHbie
pEe3yJIbTATHI:
JP80-/1P89

OK 03

OO1ue pe3yabTaThl:

OP24, OP25, OP26,
OP27, OP28, OP29,
OP30, OP31, OP32,
OP33,
I[I/ICIII/IHJII/IHaprle
pe3yabTaThl:
JIP90-JIP95

OK 04

OO6rmue pe3yabTaThI:
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OP34, OP35 OP36,
OP37, OP38, OP39,
OP40, OP41
JucuurnmnHapHbie
pEe3yJIbTATHI:
JP96-11P107

OK 05

O6mue  pesya-
taTel: OP42, OP43,
OP44, OP45, OP46,
OP47, OP48, OP49,
OP50
JlucrunauHapHbie
pE3yJIbTATHI:
JAP108-1P112

OK 06

O6me  pe3yin-
tatel: OP51, OP52,
OP53, OP54, OP55,
OP56, OP57, OP58,
OP59, OP60, OP61,
OP62, OP63, OP64,
OP65, OP66, OP67
JucuurmnHapHeie
pEe3yJIbTATHI:
JAP113-J1P122

OK 07

O6mue  pesyin-
taTel: OP68, OP69,
OP70, OP71, OP72,
OP73, OP74, OP75
JucuurnnuHapHbie
pEe3yJIbTATHI:
JAP123-]1P131

2.2. Kpurepnu ouieHMBaHUS Pe3yJIbTATOB OCBOCHUS TN CIUIINHBI
HA Pa3JIMYHBIX 3TANAX UX JOCTHKEHHUS 10 BHAaM OIIEHOUYHBIX CPEeACTB

bannpHO-peliTuHTOBas cucTeMa sIBIsieTCs 6a30BOM CUCTEMOU OIleHUBaHUS cHOpPMHU-

POBAaHHOCTH KOMIIETEHITNI 00yJarOIIHXCS.

HtoroBasi oueHka CPOPMUPOBAHHOCTH KOMIIETEHIMI OOydaloluXxcs B paMKax
OaJIbHO-PEUTUHTOBOIM CHCTEMBI OCYLIECTBIIIETCS B XOJAE TEKYIIETrO0 KOHTPOJs ycreBae-
MOCTH, TIPOMEXKYTOUHOM aTTeCTallMd U OMpeAeNseTcss Kak cymma 0ajuioB, MOJTYYEHHBIX
00y4aroIUMUCs B pe3ybTaTe MPOX0XKACHUS BceX (GOpM KOHTPOJIS.

OmneHka cPOPMHPOBAHHOCTH KOMMIETEHUUHU(H) MO AUCHUIUIMHE CKJIaIbIBACTCS U3
JBYX COCTaBIISIOLIMX:
mepBasi COCTaBIISAONIAsl — OIEHKA IMperojaBaTesieM cPOpPMUPOBAHHOCTH KOM-
NETEHIMM B TEUEHUE CEMECTpa B XOJE TEKYIIEro KOHTPOJS YCIEBAaeMOCTH (MaKCUMyM
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100 6amnoB). CTpyKTypa MepBOi COCTABIISIFOIICH OMPEIEISIETCS] TEXHOJIOTHIECKOM KapTOi
TUCIMILTAHBI, KOTOpasi B HAYaJIe CEMECTpa JTOBOJUTCS 0 CBEICHHS 00YUarOIIIXCS;

v\ BTOpas COCTaBJISAIOLIas — OLIEHKa C(HOPMUPOBAHHOCTH KOMIIETEHIUH 00yYaro-
IUXCsl Ha 9K3aMeHe (MakcuMyM — 30 6ayioB).

namu o0anvHasA
wKana

«OmJiU4HO»

wxopouio)

«y006.71€meo-
pumenvHoy

«Hey00e61emaeo-
pumenvHoy

«3aUmeno)»

«HE 3aumeno»

85u>

| 70-84 |  51-69

0-50

HEPEYEHb OIIEHOYHBIX CPEACTB

HaumMmenoBanue
OLIEHOYHOI'0
CpeacTBa

XapakTepucTHKA OLEHOYHOT 0
cpeacTsa

IIpeacraBiienue
OLICHOYHOI0 cpen-
crBa B POCe

YCTHBIE OHEHOYHBIE CPEACTBA

1. Y CTHBIN Onpoc

CpeacTBo KOHTPOJISI, OPraHnu30-
BaHHOEKAaK CIieluaibHas oecena
npenoaaBaressis ¢ 00ydaroIuM-
Csl Ha TEMbI, CBSI3aHHBIC C U3Y-
4aeMOW TUCUUIUIMHOM, U pac-
CUMTAHHOE Ha BBISICHEHHE 00b-
eMa 3HaHUM 00ydJarouerocs mno
OINpEJEICHHOMY pa3Ieny, TEME,
npo0sIeMe M T.I1.

Borpocs! a1 06-
CYXKICHHSI 110 TE-
MaM JTACIUTUTHHBI

IINMCBMEHHBIE OHEHOYHBIE CPEICTBA

1. Tect

CucreMa cTaHIapTU3UPOBAHHBIX 3a-
JIaHWUH, TTO3BOJISIOIIAsl aBTOMATU3H-
pOBaTh MPOLEYPY U3MEPEHUS
YpOBHSI 3HAaHUHW U YMEHHI 00y4aro-
IETOCs.

doHg TECTOBBIX
3aJlaHuH

2. Pedepar

[IpoaykT caMoCTOSATENbHOU PaOOTHI
00yuaronerocs, NpeaCTaBISIONTAN
c000Ii KpaTKOE U3JIOKEHUE B MUCh-
MEHHOM BHUJIE TIOJyYCHHBIX PE3yJIb-
TaTOB TEOPETUYECKOTO aHAIM3a
onpeaerneHHol HayyHou (yueOHO-
HCCIIEIOBATEILCKOM ) TEMBI, I7IC aB-
TOP PaCKPBIBAET CYTh UCCIIETyEeMOI
POOIEMBI, TPUBOJUT PA3TUIHBIC
TOYKH 3PEHUS, a TAK)KE COOCTBEH-
HBIC B3IJISI/IBI HA HEE.

Temsl pedepaToB

3. Kaprouku

CpencTBo KOHTPOJISA, COAEpIKaIlee
3aJIaHUs U YIPOKHCHHS TI0 TOMY
WIA WHOMY pa3Jielly Wik TeMe U
no3BoJisroIee 6osee 3QPeKTUBHO
IPOBOIUTH HHANBUAYAIBHYIO pabo-
Ty ¢ 00y4JarOIUMUCs, OLIEHUTH pa-
00Ty Kak10ro 00y4aroerocsi Bo
BpeMsl 3aHSTHSI.

Pa3npaTounbiii Ma-
Tepual

43




KomriekT koH-
TPOJBHBIX 3aJaHUN
10 BapuaHTaM

Koutponbhas padora | CpeacTBO NpoBepKU yMEHUMN NpH-
MEHSThH MMOJTYUYEHHBIC 3HAHUS IS

penieHus 3aa4 ONpeaesICeHHOIO TH-

1a 1o TeME WU pa3zieny.

A) KPUTEPUU U HIKAJIA OHEHUBAHUSA OTBETOB

HA YCTHBIE BOITPOCBHI
Ne Kpurepun ouennBanust IIkana oueHok
n/n
Koanu- Onenka
YeCTBO
0aJU10B

I. 1) oOyuaromuiicsi MOJIHO U apryMEHTUPOBAHO OTBEYA- 10 OtnuyHo
€T IO COAECPIKAHMIO 3aJaHHUS; (BBICOKMIA
2) oOHapy>XMBaeT TOHUMAHUE MaTepuaga, MOXET YPOBEHB J10-
000CHOBaTh CBOW CYXICHHS, TPUMEHUTH 3HAHUS Ha CTUKEHUS
MpPaKTUKe, TPUBECTH HEOOXOAMMBIE TPUMEPHI HE pe3yJIbTaToOB
TOJIBKO MO Y4€OHUKY, HO U CaMOCTOSITEIbHO COCTaB- o0yueHus)
JICHHBIE;

3) uznaraet MaTepuall NOCJIeI0BaTENbHO U IPBUIIBHO

2. | TOJIHO M apTyMEHTHPOBAHO OTBEYAET IO COACPIKAHUIO 8 Xopomo
3a/laHus; OOHApPYKMBAET MMOHUMAaHUE MaTepHuaa, Mo- (mocTaTouyHbIN
eT 000CHOBATh CBOM CY>KJICHHUS, IPUMEHUTH 3HAHUS YPOBEHB JI0-
Ha TPAKTUKE, MPUBECTH HEOOXOAUMBIE MPUMEPHI HE CTHXKEHUS pe-
TOJIBKO MO Y4YEOHHMKY, HO U CAMOCTOSITEJIbHO COCTaB- 3yJbTaTOB
JIEHHBIE; U3JIaracT MAaTepHUAJl MOCJIEIOBATEIBHO U ITpa- 00y4eHus)
BUJILHO, HO JOMycKaeTr 1-2 omuOKu, KOTOphle cam
YK€ UCIIPABIISIET.

3. oOydaromuiicss 00HapyXKMBaeT 3HAHUE W TOHUMAaHUE 5 Y nosnerBopu-
OCHOBHBIX MOJIO)KEHUN JAHHOTO 33JJaHusl, HO: TEJIbHO
1) uznaraer Marepuasl HEMOJIHO M JOIYCKaeT HETOY- (mpuemiieMbIit
HOCTH B ONPEIEICHUN MOHATHI WM (OpPMYIHPOBKE YPOBEHb J10-
paBu; CTHIKEHUSI pe-
2) HE yMeeT JOCTAaTOYHO TJIyOOKO M JO0Ka3aTeJIbHO 3yJbTaTOB
000CHOBaTh CBOM CYKJICHMS U MIPUBECTU CBOU MpPUME- 00yueHus)
PEL;

3) u3naraer Matrepuan HeNocCJIeI0BaTEeIbHO U JIOMYC-
KaeT OIUOKHU.

4. | oOyuarommuiics OOHapyXMBaeT HE3HAHHWE OTBETa Ha 0 Heynosnerso-
COOTBETCTBYIOILIEE 3ajJlaHKe, IOMYyCKaeT OIIMOKH B PUTEIBHO
(GbOpMyTUPOBKE OMpPEACICHU W TPaBWI, HCKaKaro- (Hemocrarou-
M€ X CMBICI, OECOPSAIOYHO U HEYBEpEHHO M3Jjara- HBII YPOBEHb
€T Marepuai, OTMEYATCs TaKWE HEIOCTAaTKU B MOJ- JIOCTUKEHUS
rOTOBKE 00y4Yarolerocs, KOTOpble SIBISIOTCS CEpbe3- pPE3yJIbTATOB
HbIM IMPENATCTBUEM K YCHEIIHOMY OBJIAACHUIO IIO- 0o0y4eHus)
CIEAYIOIIUM MATEPUATIOM.

b) KPUTEPUHU N IKAJIA OHEHUBAHUA PE3YJIBTATOB
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TECTHPOBAHMUA

Ne Kpurepuu oue- IIkaJia oeHoK

n/n HUBaHUA Koau- Onenka

4eCTBO
0aJ1J10B

1. 90-100 % mpa- 9-10 OTnu4HO (BBICOKHM YPOBEHB TOCTUKEHUS pe-
BUJIbHBIX OTBETOB 3yJbTaTOB OOYUYEHHUSI)

2. 80-89% mpaBuIIb- 7-8
HBIX OTBETOB Xopo1io (JoCTaTOUHbIA YPOBEHB JOCTHKEHUSPE-

3. 70-79% npaBuiIb- 5-6 3yJIBTATOB OOyYCHHUS )

HBIX OTBETOB

4. 60-69% npaBuiIb- 3-4
HBIX OTBETOB Y 1oBieTBOPUTEIHHO (TPUEMIIEMbBIN YPOBEHbI0-

5. 50-59% npaBuiib- 1-2 CTHOKCHHS pe3yJIbTaTOB O0yUEHHUS)

HBIX OTBETOB
6. menee 50% mpa- 0 HeynoBneTBopuTenbHO (HEAOCTATOUHBINA YPO-
BUJIBHBIX OTBETOB BEHb JIOCTHXKECHHUSI PE3YJIbTATOB O0OyUEHHUSI)
B) KPUTEPUU U HIKAJIA OLIEHUBAHUS PE®EPATOB
Ne IlIkajia oeHOK
n/n Kpurepuu oueHuBanust Kounu- Ouenka
4eCTBO
0aJ10B

l. BrinonHens! Bce TpeOOBaHUS K HAMKMCAHUIO U 9-10 OtnuyHO

3amure pedepara: obo3HaueHa mpodiema u (BBICOKHI YPOBEHB
o0ocHOBaHa €€ aKTyallbHOCTb, CHEJIaH KpaT- TOCTUKEHUS pe-
KWl aHAJIN3 Pa3IMYHbIX TOYEK 3PEHUS Ha pac- 3yJIBTaTOB O0y4e-
CMaTpuUBaeMyIo0 MpoOJIEMy U JIOTUYHO H3JI0- HUST)
’K€Ha COOCTBEHHAs MO3UIUsA, chOpMyIUpPOBa-
HBI BBIBO/IbI, TEMA PACKPbITA MOJHOCTHIO, BbI-
JepkaH 00beM, COOJIOJEHbl TpeOOBaHUS K
BHEIIHEMY O(DOPMJICHUIO, JIaHbl TPaBUJIbHbBIC
OTBETHI Ha JOMOJHUTEJIbHBIC BOMPOCHI.

2. OcHoBHBIE TpeOOBaHUs K pedepary u ero 3a- 7-8 Xoporo (aocTa-
IIUTE BBINOJHEHBI, HO MPU ITOM JIOMYIIEHBI TOYHBII YPOBEHb
HEJI0YeThl. B yacTHOCTH, UMEIOTCS HETOYHO- JIOCTUKEHUS pe-
CTH B UBJIOKEHUU MaTepuana; OTCYTCTBYET 3yJILTAaTOB O0yUe-
JIOTHYECKas MOCIEI0BATEIbHOCTh B CYX/ICHU- HUS)

AX; HE BbIIEepkaH oO0beM pedepara; UMEIOTCS
ynylmeHuss B O(QOpMJIEHHH; Ha JOIOJIHH-
TeJbHBIE BOIPOCHI MIPHU 3alIUTE JaHbl HEMOJ-
HbI€ OTBETHI.
3. NmeroTcs  CylIeCTBEHHBIE OTCTYIUIEHUS OT 4-6 VY nosnerBopu-

TpeOoBaHM K pedeprupoBanuto. B qacTHOCTH:
TEMa OCBEIlEHA JIMIIb YAaCTUYHO; IOIYIICHBI
¢dakTrueckue omuoOKH B copepanuu pedepa-
Ta WM TPU OTBETE HA JOMOJHUTEIHHBIC BO-

TeJIbHO (TIpuemMJie-
MBI YPOBEHbB J10-
CTHKEHUS PE3YJIb-
TAaTOB OOYYCHHSI)
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IPOCBHI.
4. Tema ocBOE€Ha UMb YacTUYHO; TOMYyIIE- 1-3
HBITPYOBIE OMMUOKK B cofepkaHuu pedepaTa
WM TP OTBETE Ha JOTOJHUTEIbHBIE BO-
MIPOCHI; BOBPEMS 3aIUTHI OTCYTCTBYET BbI-
BOJI.
5. Tema pedepara He packpbiTa, 0OHapYKUBa- 0 Heynosnersopu-
€TCsl CYLIECTBEHHOE HEMIOHUMaHHUE MPOOIIEMBI. TEIbHOHO (Hezo-
CTaTOYHBIN ypO-
BEHb JOCTHKECHHUS
PE3yJIbTAaTOB
oOy4eHus1)
I') KPUTEPUU U LIKAJIA OHEHUBAHUA
JOMAHIHEI'O 3AJIAHUSA
No Kpumepuu ouenueanusn Hlkana oyenox
n/n Konuue- Ouenka
cmeo
oannos

l. 3agaHue BBIIIOJHEHO ITOJIHOCTBIO: LIETh JIO- 9-10 OTianyHO
MAIIHEeTO 3aJaHusl YCIEIIHO JIOCTHTHYTA; (BBICOKHH ypOBEHB J10-
OCHOBHBIC TIOHATHS BBIJICIICHBI; HATUYHE CTIDKEHUS pe3yJibTa-
cXeM, Trpaduueckoe BbIJIEIEHUE 0C000 TOB 00y4Y€eHUs)
3HaUYMMOM MH(pOpMaLnu; paboTa BBIOTHEHA
B [TIOJIHOM 00BbEME.

2. 3agaHue BBINOJHEHO: LIE€JIb BBITOJIHEHUS 8-7 Xopo1io
JIOMAIITHETO 3a/IaHus TOCTUTHYTA; HAIUYNE (1oCTaTOYHBINyPOBEHB
IPABUJIBHBIX 3TAJIOHHBIX OTBETOB; OJTHAKO JOCTUKEHUSI Pe3yJib-
paOoTaBBINOIHEHA HE B IMOJHOM 00bEME. TaTOB OOyUYEHUS)

3. | 3amaHue BBIMIOJHEHO YACTHYHO: IIEJIb BBI- 6-5 Y I0BNIETBOPUTEITHHO
MOJTHEHUS JIOMAIITHETO 3aJlaHusl JOCTUTHYTa (MpuemIIeMBIi ypo-
HE TIOJTHOCTHIO; MHOTOYHWCIICHHBIE OIITUOKU BEHBIOCTI)KCHUS pe-
CHUKAIOT Ka4€CTBO BBIMOJHEHHON paboOThI. 3yJbTaTOB OOYUYEHHUSI)

4. | 3agaHue HE BBINIOJIHEHO, [I€JIh BBIIIOJHEHHUS | MEHee 5 HeynosnerBopuresns-
JIOMAIITHETO 33JaHUs HE JOCTUTHYTA. HO(HEIOCTaTOYHBIHI

YPOBEHb JIOCTHXKEHUS
pe3yNbTaToB 00yyUe-
HUS)
) KPUTEPUU U HIKAJIA OHEHUBAHUSA
KOHTPOJIBHBIX PABOT
| No \ Kpumepuu oyenueanusn \ IlIkana oyenok
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n/n Konu- Ouenka
yecmeo
oannoe
1. HcknmiounTenbHbIe 3HaHUS, A0COIIOTHOEC ITOHUMA- 28-30
HUE CYTHU BOIPOCOB, OE3YKOPU3HEHHOE 3HAHUE OtnuyHO
OCHOBHBIX TOHSTUU W TOJOXEHUM, JTJOTUYECKU U (BBICOKHI ypo-
JEKCUYECKH TPaMOTHO W3JIOKEHHBIE, COJEpKa- BEHb JIOCTHKE-
TeJIbHBIC, apPTyMEHTUPOBAHHBIC M HCYEPIBIBAIO- HUSA pe3ybTa-
IIIME OTBETHI. TOB O0YyUYCHHS)
2. I'myGokue 3HaHMS MaTepHaia, OTIWYHOE IOHU- 25-27
MaHUE CYTH BOIIPOCOB, TBEPJOE 3HAHHE OCHOB-
HBIX TOHSTUHN U TIOJIOXKEHHH 0 BOIpPOCaM, CTPYK-
TYpUPOBAHHbIE, TMOCIEI0BATEIbHbIC, TOJHEIE,
MIPaBUJILHBIC OTBETHI.
3. ['myOokue 3HaHUS Marepuana, MPaBUIBHOE IIO- 22-24
HUMaHUE CYTH BOIPOCOB, 3HAHME OCHOBHBIX IIO-
HATUW U TIOJIOKEHUN MO BOIIPOCaM, COAEPKATEIb-
HbI€, MIOJTHBIE U KOHKPETHBIE OTBETHI Ha BOIIPOCHI.
Hanuune HecymecTBEHHBIX WU TEXHUYECKUX
OIIHOOK.
4. TBepabie, JOCTATOYHO TOJHBIC 3HAHUSA, XOPOIIee 19-21
MOHUMAaHUE CYTH BOIPOCOB, MPABUIbHBIC OTBETHI
Ha BOIPOCHI, MUHUMAJIbHOE KOJUYECTBO HETOY-
HOCTEH, HeOpekHOE OhopMIIeHHE
5. TBepabpie, HO HEIOCTATOYHO MOJHBIE 3HAHMUS, IO 16-17 Xopotiio
CyTH BEpHOE TNOHUMAHHUE BOMPOCOB, B I1IEJIOM (moctatouyHbIH
MpaBUJILHBIC OTBETHI HA BOMPOCHI, HAIWYHC He- YPOBEHB JI0-
TOYHOCTEN, HeOpexHOe ohopmiIeHHE CTHIKEHUS pe-
6. OOmiue 3HaHUS, HEAOCTATOYHOE MOHMMAaHHUE CY- 13-15 3yJbTaTOB
TH BOIIPOCOB, HaJIMUWE OOJIBIIOTO 4YHCIa HETOY- o0yueHus)
HOCTEH, HeOpexkHOe 0hopMIICHHE
7. OTHOCHUTEIBHBIE 3HAHUS, HAJIMYUE OIIUOOK, 10-12 VY nosneTrBo-
HeOpexxHOE 0hopMIIEHHE PUTEIBEHO
8. [ToBepxHOCTHBIE 3HAHMS, HAJIUYKE TPYOBIX OIIIU- 7-9 (mpuemeMsbIit
00K, OTCYTCTBHE JIOTHKH U3JIOKCHUS MaTeprasa YpOBEHb J0-
CTHOKCHUS
pe3yJIbTaToB
o0y4eHusl)
9. Henonumanue cyTtH, OONbIlIOE KOJUYECTBO TpY- 4-6 Heynosnerso-
ObIX OIIMOOK, OTCYTCTBUE JIOTUKH H3JI0KECHUS PHUTEIIBHO
Marepuasa (HegocraTou-
10. He nan oTBeT Ha MOCTaBIIEHHBIE BOIIPOCHI 1-3 HBI YPOBEHB
11. OTcyTCcTBHE OTBETA, JIaH OTBET Ha JPYTUE BOIPO- 0 AOCTHIKCHHA
Chbl, CIIUCHIBAaHUE B XOJE BBINMOJHEHUS PAOOTHI, pe3yNbTATOB
Haguyue Ha pabodyeM MecTe TEeXHUYECKHUX 00y4eHI)

Cp€acTB, B TOM YHCJIC TCJ'IC(l)OHa
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E) KPUTEPUU N IKAJIA OIIEHUBAHUMSA HA 9K3AMEHE

HETOYHOCTEH, OOHApYKUBAIOIIMIA HE3HAHUE Mpo-
LIECCOB M3y4yaeMON NpeIMETHOM 00JacTH, OTIM-
YAIOIIMKCA HErNIyOOKMM pacKpbITUEM TEMbI, He-
3HaHWEM OCHOBHBIX BOIIPOCOB TEOpPHUH, HeECPop-
MUPOBaHHBIMM HABBIKAMHU aHAJIU3a SBJICHHM, IPO-
LIECCOB, HEYMEHUEM J1aBaThb apryMEHTHUPOBAHHbBIC
OTBETHI, C1a0BIM BJIaJICHUEM MOHOJIOTMYECKOH pe-

Ne Kpurepuu onenuBanus IIkana oueHok
n/n Kou OneHka
uuec
TBO
0aJ
JIOB
JlaH MONHBIN, B JJoru4ecKkoi mocieaoBareabHocTd | 24-30| OTiimyHO (BBICOKUI
pa3BEpHYTHI OTBET Ha ITOCTABJICHHBIA BOTPOC, YPOBEHB IOCTHKE-
rae oOydJaromuics MpPOAEMOHCTPUPOBANl 3HAHUE HUS pe3yJIbTaTOB
JTUCIUIUIMHBL B TIOJIHOM O0beMe y4eOHOU Mpo- oOyueHus)
TPaMMBbI, TOCTATOYHO TTTyOOKO OCMBICIUBACT JHC-
[UIUIMHY, CAMOCTOSITEIbBHO M MCUYEPIBIBAIOLIE OT-
BEUYACT Ha JIOTIOJHUTEIBHBIC BOIPOCHI, MPUBOIUT
COOCTBEHHBIE TMPUMEPHI MO MPOOJIEMATHKE IIO-
CTaBJICHHOTO BOIPOCa, PEHII MPEII0KCHHbIC
IpaKTUYECKUE 3a/1aHus 0e3 OMnOOoK.

2. Jlan pa3BepHYTHIH OTBET Ha MOCTaBICHHBIA BO- | 17-23 Xopo1o
poc, rae o0y4yarouuiicss 1eMOHCTPUPYET 3HAHUS, (TocTaTOYHBIM
NpUOOPETCHHBIC HA 3aHATHSX, a4 TAKXKE IMOJyYCH- YPOBEHbB JIOCTHKE-
HbI€ MOCPEACTBOM H3yYEHHs 00s3aTeNIbHBIX yueo- HUS
HBIX MaTEepUaIOB MO KypcCy, aeT apryMEHTHpO- pe3yapTaToB 00Y-
BaHHBIC OTBETHI, NMPUBOIUT IMPUMEPHI, B OTBETE YCHUS)
MPUCYTCTBYET CBOOOJHOE BIIAZICHHE MOHOJOTHYE-
CKOM pedYbio, JIOTUYHOCTh U TOCJIEI0BATEIBHOCTD
orBeta. OTHAKO JOIMyCKAETCsl HETOYHOCTh B OTBE-
Te. Pemmn mpemsiokeHHbIE TpPaKTUYECKUE 3aja-
HUS C HEOOJBIIMMH HETOYHOCTIMH.
JlaH OTBET, CBHUICTEILCTBYIONINI B OCHOBHOM o | 10- Y 10BJIETBOPUTEIIb-
3HAHUM TPOIIECCOB HM3y4aeMOW MUCIMILIMHBI, OT-| 16 HO
JMYAIOIIUICS HEOCTATOYHOM ITyOMHOM U TIOJIHO- (mpuemieMslil ypo-
TON PACKPBITHUS TEMbI, 3HAHUEM OCHOBHBIX BOIIPO- BEHb JIOCTH)KCHUS
COB TeopuH, cj1abo chOpMUPOBAHHBIMU HaBBIKAMU pe3yJbTaToB 00Y-
aHalM3a SBJICHHM, TMPOIECCOB, HEIOCTATOYHBIM YCHUS)
yMEHHEM JaBaTh apryMEHTHUPOBAHHBIC OTBETHI U
MPUBOJNTH TIPUMEPHI, HEJOCTATOYHO CBOOOIHBIM
BJIQJICHUEM MOHOJIOTUYECKON pEUblo, JIOTUIHO-
CThIO W TIOCIIEAOBATEIBHOCTRIO OTBeTa. Jlomycka-
€TCSl HECKOJIBKO OIMOOK B COJIEPKaHUM OTBETA W
pEIICHUH MPAKTHYCCKUX 3aJaHMH.

4. JlaH OTBeT, KOTOPBIA COICPKUT psix cephesHbix | 0-9 HeynosnerBopu-

TeJIbHO (HeJA0CTa-

TOYHBIM YPOBEHb

JOCTHXKEHUS pe-

3yJbTaTOB O0y4e-
HUS)
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Ybl0, OTCYTCTBUEM JIOTUYHOCTH U TOCIEI0BATEb-
HOCTH. BbIBOJBI MOBEpXHOCTHBI. Pemenne npak-
TUYECKUX 3aJlaHUi HE BBITIOJHEHO, T.€. 00ydJaro-
UicA HE CIOCOOEH OTBETUTH HA BOIPOCHI JIaKe
IpA  JIOMOJIHUTEIBHBIX HABOJAIIMX BOIPOCAX

NprnoaaBaTcClid.

2.3. KpI/ITepl/II/I H IIKAJa OUCHUBAHUA PE3YJIbTATOB 0OCBOCHUA NTUCHUIVIMHBI IIPHA IK-

3aMCEHeE

llpu sx3amene:

Ne Kpumepuu ouyenueanusn Illkana oyenok

n/n Cymma

oannoe Ouenka
no
oucyunau

He
OOyuaromuiicst r1yOOKO W MIPOYHO YCBOMII MPO- 85u OtauyHo
rpaMMHBIF MaTepual, MCUEPIbIBAIOIIE, MOCIe- BBIIIIE (BBICOKHUH
J0BAaTE€IbHO, Y€TKO M JIOTHYECKH CTPOHHO €ro YpOBEHB
U3NIaraeT, yMeeT TECHO YBS3bIBaTh TEOPUIO C TOCTHKCHUS
IPAKTUKON, CBOOOJHO CIPABIIAETCS C 3a/1a4aMu, pE3yIbTaTOB
BOIIPOCAMU W JIPYTUMH BUJAMHU TPUME- HEHUS o0y4eHus)
3HaHWM, TpUYEeM HE 3aTPYAHSICTCS C OTBETOM
P BUJOM3MEHEHUHU 3aJJaHUH, UCTIONB3YET B OT-
BETE MaTe- puaj pa3IuyHON JTUTEpaTyphl, Ipa-
BUJILHO OOOCHOBBIBAET MPHUHATOE HECTaHIAPT-
HOE pEIlEHUE, BIAJCeT Pa3HOCTOPOHHUMU
HaBBIKAMH W TPUEMaMH BBITIOJIHCHUS TTPaKTHYEC-
CKHUX 3a/1a4 10 (JOPMHUPOBAHUIO KOMIIETEHIIHIA.

2. OOyuaromuiicsi TBEpAO 3HAET MaTepuai, rpa- 75 - 84 Xoporo (A0-
MOTHO W TIO CYIIECTBY M3JIaraeT ero, He JIOIycC- CTaTOYHBIN
Kasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha YpOBEHb J0-
BOIIPOC, TPABUIILHO MPUMEHSET TEOPETUUECKUE CTHIKCHUS
MOJIOKEHUSI TIPU PEIICHUU TPAKTUYECKUX BO- pE3yIbTaTOB
OpocOB M 3ajay, BJIaJeeT HEOOXOAMMBIMU oOyueHus)
HaBBIKAMH W MIPUEMaMU WX BBIMOJHEHUS, a TaK-

’Ke UMEET JIOCTaTOYHO IMOJIHOE MPEJCTABICHUE O
3HAYUMOCTH 3HAHHM MO AUCITUIUIMHE.

3. OOy4aronuiicst UMeeT 3HaHUS TOJIbKO OCHOBHO- 51-74 VY noBneTBopu-
ro Marepuana, HO HE YCBOWJI €ro Jerajeu, Jo- TENBHO (TIPH-
MyCKaeT HETOYHOCTH, HEJOCTATOYHO TMPaBUIIb- eMJIEMBII ypo-
HbIe (OPMYITUPOBKH, HAPYIICHUS JOTHUECKON BEHb JOCTHXKE-
MOCJIEIOBATEIBHOCTH B H3JIOKEHUHU MPOrPaMM- HUSA pe3yibTa-
HOTO MaTepHalia, UCIBITHIBAET CIOXHOCTH MpHU TOB 00y4YeHUS)
BBITIOJITHCHUH TPAKTUYECKUX padOT M 3aTpyaHsI-
€TCsl CBSI3aTh TEOPHIO BOMPOCA C MPAKTHKOM.
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4. JIOIyCKaeT Cephe3Hble OMIMOKHU, He umeeT npea- | Menee S1 | HeynosierBo-
CTaBJICHUI MO METOJUKE BBIMOJHECHUS MPAKTHU- pUTENBHO (He-
YeCKOH paboThl, HE MOXKET MPOJOJDKUTE 00Yy- JIOCTATOYHBIN
yeHrue 0e€3 JONMOJHUTENBHBIX 3aHSITHUN MO JaH- YPOBEHB
HOU JUCIUILINHE. JIOCTUKEHUS

pE3yIbTaTOB
00ydeHms)

HI.TUIIOBBIE KOHTPOJIBHBIE 3ATAHUSA UWJIN UHBIE MATEPUAJIBI, HE-
OBXOJMMBIE JIUIAA OHEHKU PE3YJIBTATOB OCBOEHUA JUCIIUIIJINHBI,
XAPAKTEPU3YIOIUX DTAIIbI ®OPMUPOBAHUS KOMIIETEHIIUN B
MMPOIIECCE OCBOEHMS OBPA3OBATEJIbHOM ITPOT'PAMMBI

3.1.TunoBbie KOHTPOJIbHBIE 3aJAHUA VISl TEKYILEr0 KOHTPOJIA yCIIeBaeMOCTH 00y-
YAKUUXCH

Pa3nea Nel. IloBTOpeHne Kypca MaTeMAaTHKHA OCHOBHOM IIKOJIbI

3aaHus1 BXOAHOT0 KOHTPOJIsI
Oo0s13aTeIbHASA YACThH

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguIbHLIIL OMeEEN U3 Yemuvlpex NPeodioHceH-
HbIX:
1. (1 6amn) Packpoiite popMyIly COKPAIEHHOTO YMHOKEHUS a2-b?:
A) a>-2ab+b? B) (a-b)(a+tb); B) a’+2ab-b%; I') (a-b)(a-b)
2. (1 6amn) [Tmomaae TpeyroibHUKA BRIYUCISIETCS 1O (hOpMYyJIE:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
— =7
3. (1 6amn) Kakoe U3 cIeqyIomux dnuce 3aKIodeHo Mesxay uncnamu 17 u 8

A)0,4;b)0,5;B)0,6; 1 0,7
4. (1 6ann) Hansl rpapuku @yukimii. Kakas popmyna coorBeTcTBYyeT rpaduky 3):

1) ) 3)

VAL

1 9

y==x—06 _ 2 y=——
A 20 L pYy=x —8x+llp X, T) y=x+5.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuiume X00 peuwieHus U NOJIY4EeHHbLIL Omeem.
1 11
+ N

5. (2 6amma) Beramcnure: 2 D
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6. (2 6amna) Pemure ypasaenue x>-7x+10=0. Eciu ypaBHeHre nmeeT 60j1ee 0JHOTO KOp-
Hsl, B OTBET 3alIMIIUTE MEHBIIUN U3 KOPHEU.

7. (2 6amna) Jns pemonTa tpedyetcst 57 pynoHoB 000eB. Kakoe HamMeHbIIIee KOJIMIECTBO
navyek 00OMHOTO KJjiesl Hy»KHO I TaKOTO peMOHTa, eciau | mayka Kies paccuyuTaHa Ha 5
PYJIOHOB?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD genut ero cropony AD Ha oTpe3ku
AH=2 u HD =32. JIluaronans napamienorpamma BD pasna 40. Haiinure miomane na-
pajuienorpamma.

JdonoaHuTeIbHAA YaCTh

Ilpu evinonnenuu 3adanua 9 3anumiume xo00, 000CHOGAHUE PeUIeHUs U NOTYYEeHHbLI
omeem.

9. (3 6amna) Pri00sI0B IPOILIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX I10
TEYEHUIO PEKHU, 3aTeM OPOCHII SIKOPb, 2 Yaca JIOBUJI PbIOY U BEpHYJICS 0OpaTHO uepes S5 ya-
COB OT Hayajia nmyTemiecTBus. Ha kakoe paccTosiHue OT MPUCTAHW OH OTIUIBLIL, €CJIA CKO-
POCTh T€UEHHUS PEKHU paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/4?

Paszgesa Ne2 IlpsiMmble U IVIOCKOCTH B IIPOCTPAHCTBE
Teopernyeckue BONPOCHI:
1. Cdopmynupyiite Teopemy [ludaropa.
2. Ilepeuncnute OCHOBHbIE (GUTYPHI B IPOCTPAHCTBE.
3. Ilepeuncnure criocoObI 3aaHUS INIOCKOCTH.
4. IIpomoskure teopemy: «Ecnm oHa M3 ABYX MapauIeNIbHBIX MPSMBIX NEPIIEHINKY-
JSIpHA TUIOCKOCTH, TO...».
5. Ilponmomxure teopemMy: «Ecnu aBe mapauieibHbIe IIIOCKOCTH MEPECEKAKOTCS TPETh-
eu, To...».
6. CdopmynupyiiTe onpenesIeHre IByTPaHoro yria.
7.  CdopmynupyiTte onpeaesieHIe TpeXrpaHoro yria.
8.  PackpoiTe NOHATHE «YTOJI MEXKIY MPSIMBIMID.
9. Ilepeuncnure B3aMMHOE PACIIOI0KEHUE ABYX MPSIMBIX B IPOCTPAHCTBE
10. Kaxkwue npsimple Ha3bIBAIOTCS NaPAJLIEIbHBIMA B IPOCTPAHCTBE?
11. Kaxkwue npsimpie Ha3bIBAIOTCS CKPENIMBAOIIMMHUCS B TPOCTPAHCTBE?
12. Kaxkwue npsimple Ha3bIBAKOTCS NEPIEHANKYISIPHBIMU B IPOCTPAHCTBE?
13. IlepeunciauTe B3aMMHOE PACHOJIOKEHHUE MPSIMON U IUIOCKOCTH B MPOCTPAHCTBE.
14. PackpoiTe NOHSATHE «yTOJ MEXKIY NPSAMON U MIOCKOCTBIO.
15. PackpoiiTe noHsATHE «NApaLICIIbHOCTD NPSIMOM U TIIOCKOCTH.
16. PackpoiiTe noHsATHE «EPIEHIUKYIIPHOCTb MPSIMOU U MIIOCKOCTH.
17. Tlepeuncnure B3aMMHOE PACIIOIOKEHUE ABYX INIOCKOCTEHN B TPOCTPAHCTRBE.
18. PackpoiTe NOHATHE «yTOJI MEXKIY MIIOCKOCTIMMIY.
19. PackpoiiTe noHsATHE «IApaUICIBHOCTD TIOCKOCTEN.
20. PackpoiiTe MOHATHE «IIEPIEHINKYIISIPHOCTD INIOCKOCTEN.
21. Kak HailTu paccTOsIHHE OT TOYKH J0 TPSIMOM?
22. Kak HaillTu pacCTOSTHUE MEXITY TPSMbIMU?
23. Kak HaillTu pacCcTOsTHUE MEXIY TIIOCKOCTSIMU?
24. Tlponomxkure onpenenenue: «llepneHaukysp — 3To...».
25. IIpopospkute onpeaenenue: «HaknoHHas — 310...».
26. IIpomomxkure onpenenenue: «IIpoekuns HAKIOHHON — 3TO. .. ».

51




27. llepeuncnure CBONCTBA MapaJLIEIBLHOTO MPOEKTUPOBAHUS.
28. IlpuBegute nmpuMepbl CHMMETPUN Ha TIOCKOCTU B MPUPOJIE, UCKYCCTBE, apXUTEKTY-

pe.
29. IlpuBegure mpuMepbl CUMMETPUNA B IPOCTPAHCTBE B NPUPOJAE, UCKYCCTBE, apXUTEK-

Type.

30. B 4em oTnuuMe NOHATHE «ABUKEHHUE» OT MOHSITHS «IIOBOPOT»?

31. IlpuBeaute nmpuUMepsl NapajyICIbHbBIX, MEPECEKAIOMINXCS U CKPEIIUBAIOIIUXCS Mpsi-
MBIX

32. IlpuBeaute npuMeEpsHI MAPAIIIEIBHBIX U MEPECEKAIOIIUXCS TIIIOCKOCTEN.

KonTpoabHasi padora

Oo0si3aTeJbHAsA YaCTh

Ilpu pewenuu 3a0anuii 1-4 3anumiume npasuibHbLIL OMEEM U3 Yembipex NPeonoHCceH-
HBbIX.

1. (1 6amn) Pacmdpyiite KpaTKyto 3anuch: a€ f3.

A) Todka a MPUHAICKUT TUIOCKOCTH f§; b) Touka a mpuHaIexkuT npssMoi 5; B) nmpsimas a
NPUHAIICKUT TIOCKOCTH f; ') mpsimasi a mepecekaeT TI0CKOCTh f3.

2. (1 6amn) Ilpameie AB u CJI ckpenmBatorcs. Kakoe pacnonoxenue nuMeroT npsimbie AC
u BJ1?

A) napannensssle; b) nepnenaukynspueie; B) ckpenmBarotces; ') nepecekarorcs.

3. (1 6amn) [Tnockoct a u f umeroT 1 obmryto Touky. KakoBo nx B3amMHOE pacroioxe-
Hue?

A) nmapannensssl; b) nepecekarorcst mo npsimoit; B) coBnanatot; I') ckpemuBaroTcs.

4. (1 6amn) Ecnu npsimast, mpoBeieHHas: Ha TUIOCKOCTH Yepe3 OCHOBAHWE HAKJIIOHHOM, Tep-
MEHIUKYJISIpHA €€ MPOEKIMHU, TO OHA. ..

A) meprieHIUKYJISpHA W caMOW HakJIOHHOW; b) mapanienbHa u camoil HakjJoHHOW; B)
CKPEILUBAETCS C HAKJIOHHOM; [") meprneHIuKyJIisipHa OCHOBaHUIO HAKJIOHHOM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus U NOJYYEHHbLIL OMEEH.

5. (2 6anna) Yepe3 koHubl orpe3ka AB u ero cepenuny M mpoBeneHbl mapasielbHbIe
MpsIMBIE, TEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B To4ukax Aj, By u M,. Haiinure nimny
orpeska MM;, eciau otTpe3ok AB He mnepecekaeT MIOCKOCTh U ecin AA;=6,8cM,
BB,=7,4cwm.

6. (2 6amna) [Mpsmeie AC, AB u AJl nonapHo nepnerauxyaspasl. Haligute otpesox CJ,
ecim AB=5 cm, BC=13 cm, AJI=9 cwm.

7. (2 6amma) M3 ToukH K IJIOCKOCTH MPOBEICHBI IBE HAKJIIOHHBIC. HaauTe mmmHBI 00111eT0
MEePICHIUKYJISIPA, €CIU MPOCKIWHA HAKJIOHHBIX OTHOCATCS Kak 2:3 W JJIMHBI HAKJIOHHBIX
paBHbI 23 cM U 33 cM.

8. (2 6anna) Haueptuts ky0 ABCJA1B1C1 ;. [Toctpouts Touky KEAB, Touxky MEJI/1;C,
otpe3ok PEEAB,C,.

Paznen Ne 3. KoopauHaThl 4 BEKTOPHI.
Teopernueckne BONPOCHI:
1. W3 4ero cocTouT mpsAAMOYTOJIbHASI CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?
2. EciuM ToYKa JISKHUT B INIOCKOCTH X)), KaKasi KOOpAUHATA y HEE HyJieBasi?
3. IlpuBegute mpuMep KOOPAUHAT TOUKU A, KOTOpas JIEXKUT HA OCH Z.
4. PackpoiiTe MOHATUE «BEKTOPY.

52



Kak HaliTn koopAnHATHI BEKTOpa?

[lepeunciute U pacKpoTe MpaBuia CIOKEHUSI BEKTOPOB.

Kaxue BeKTOpbI Ha3bIBAIOTCS KOJTMHEAPHBIMU?

Kaxune BeKTOpBI Ha3bIBAIOTCS MEPIICHIUKYIIIPHBIMA?

9. UeMy paBHO CKAJISIPHOE MPOU3BEIAECHNUE BEKTOPOB?

10. Kak HaliTh BEKTOPHOE MPOU3BEIECHUE BEKTOPOB?

11. Yemy paBeH yrosu Mexay BEKTOPAMHU?

12. IlpuBenure mpuMep MaTpuubl 2x2.

13. IlpuBenure mpuMep Matpuusl 3%3.

KonTpoabHasi padora

Oos3aTeIbHAS YACTD

Ilpu pewenuu 3a0anuit 1-4 3anuniume npasuIbHBLIL OMEEM U3 UEeMbIPEX NPEONOIHCEH-
HBbIX.

1. (1 6amn) dansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HUX JIeKaT Ha
KoopauHaTHOH npsimoit Oy?

A)A;B)B; B)G ') O.

2. (1 6amn) Kakue u3 BektopoB a(1,0,-1), c¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBnsroTCA
€ TUHUYHBIMHA?

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

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

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

4. (1 6amn) Hansl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoi Kakoro oTpe3Ka siBisi-
etrcst Touka M(0,3,4)?

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

P

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHBLIL OMEEH.

5. (2 6anna) Jlansl BekToph! a(-6,0,8) , B(-3,2,-6). HaiiguTe ckansipHOEe MPOU3BEICHUE BEK-
TOPOB.

6. (2 6amna) [Ipu Kakux 3HAYEHHAX 1 BEKTOPHI a (4,n,2), B(1,2,n) NEepNeHANKYISPHBI?)

7. (2 6anna) Hansr BekTops! a(-6,0,8), B(-3,2,-6). HalimuTe KoCHHYC yIiia MEXIy BEKTOpa-
MU.

8. (2 6amna) Jlokaxkure, uto 4eThipéxyronsHuk ABCJI sBrisercst pomOoMm, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), [1(2,8.,4).

Pa3znes 4. OcHoBBI TPpUTOHOMeTPUHU. TpUroHOMeTpHYECKUE (PYHKIIUM.
Teopernyeckne BONPOCHI:
1. Uemy paBeH yroi B OJWH pajnaH?
2. B kakux uyeTBepTsIX TPUTOHOMETPUUECKOro Kpyra (yHKIUS y=SinX MPUHUMAET IOJIO-
KUTEJbHbIC 3HAUCHUA?
3. B kakux 4eTBepTIX TPUTOHOMETPUUYECKOTO Kpyra PyHKIUsS y= COSX MPUHUMAET OTPH-
aTeJIbHbIC 3HAYEHUSI?
4. IIponomxute onpeaenenne: «CUHyC OCTpOTo yria — 3TO...)».
5. IIponomxkure onpenenenue: «KocuHyc ocTporo yria — 3To0...».
6. [Iponomkure onpenenenue: « TaHreHe oCTporo yriaa — 3T0...».
7. ChopMynupyiTe OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
8. Uemy paBHO mpousBeaeHue tgx*ctgx?
9. YUemy paBeH sin(2x)? ChopMynupyiTe IpaBUiIO BHIYUCICHUS.
10. Yemy paBen cos(2x)? ChopmynupyiiTe mpaBuiio BEIYUCICHUS.
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11. Ilepeuncnure TpPUrOHOMETPUUECKUE (PYHKIIMH, YKAKUTE UX NTEPHUOIBI.

12. Uemy paBen nepuof GyHKIUH y=c0s(4X)?

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

14. Onpenenute ob61acTh 3HaUeHUsT PyHKIUU y=3¢0S(5X)?

15. Tlepeuncnure cnocoObl petieHusi TPUTOHOMETPHUUECKUX YpaBHEHUIA.

16. PackpoiiTe anroputMm pemeHus OJHOPOAHBIX TPUTOHOMETPUYECKUX YPaBHEHUU IEp-
BOI'O MOPSI/IKA.

17. PackpoiiTe anroputM peleHHs] OJHOPOJHBIX TPUTOHOMETPUYECKUX YPABHEHUU BTO-
poro nopsiaka.

KourpoanHas padora

Oo0s13aTeIbHASA YACTH

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHvlil OMEEN U3 YeMblPEX NPeOl0OHCEH-
HObIX.

1. (1 6amn) B AABC sinC=%. Kaxkas u3 cropon sBasiercst runorenyzoit AABC?

A) AB; b) AC; B) BC; T') CB.

2. (1 6amn) YoM kakoil ueTBepTu siBisgercs yroia a=400°?

A)L; B)II; B)IIL; T) IV.

3. (1 6amn) Kakue u3 QyHKIuit SBIASIOTCS YETHHIMU ?

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

4. (1 6ann) Kakue u3 uncen sBISIFOTCS KOPHEM YPaBHEHUS COS X = %?
i

I =T. _T, _2n
A)x—6,B)x 3,B)X 2,1“))( S

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLIL OMEEH.
. T s
5. (2 6anna) Beraucnure: sin S T cosc.

. V2 . V2
6. (2 6amna) Haiinute 3HaueHne BbIpaXKEHUS 4arccos7 - 4arcsin(— ?)

7. (2 6anna) Jlokaxure TOXAeCTBO: 2sin(m/2+a) + cos(m — o)= cosa.
8. (2 6amna) Pemmre ypaBHenue: sin’ x - 4 sin x + 3 =0.
JdonoHuTEeIbHASA YACTh
Ilpu evinonnenuu 3a0anua 9 3anumiume xo00, 000CHOGAHUE PeUIEHUA U NOTYYEeHHBLI
omeem.
9. (3 6amna) Pemure cuctemy ypaBHEHUH:
Xt+y=m
{sinx + siny = 2.

Pa3znena 5 KommiekcHbIe Yucia.
Teopernueckue BONPOCHI:

JlaTh onpezenenrie KOMIUIEKCHOTO YKCa.
CdopMynnpoBaTh onpeeIeHIe MHUMOU €/IMHHULIBI.

Kaxk HaiiTu cTenneHb MHUMOU € IUHUIIEI?

Kakue KoMIIJIEKCHBIEC YHCia Ha3bIBAIOT PaBHBIMU, COHp}I}KeHHLIMI/I?

3anucarhb q)OpMy.IIy AJI1 HAXOXKACHUA ITPOU3BOJIBHOTO CTCIICHU MHHMMOH CIWHMUIIBI.
HpI/IBC,III/ITe IMPUMCPbI YMCTO MHHUMBIX YHUCCII.

I[aTI) OonpecaACICHUC CYMMBI IBYX KOMIIJICKCHBIX YHUCCII.

N LR IR =
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8. JlaTth ompenenenure npou3BEACHUS JBYX KOMILJIEKCHBIX YUCEI.
9. JlaTb omnpenesieHue YaCTHOTO JBYX KOMIIJIEKCHOI'O YMCIIa.
10. Kak n300pakaroTcsi KOMITJIEKCHBIE YHCIIa Ha KOOPIAWHATHOM TUIOCKOCTH ?
11. [Jath onpeneneHue MOIYJISI U apryMEHTa KOMITJIEKCHOTO YHCJIa.
12. 3anucats hopmyiTy I HAXOXKACHUS MOIYJISI KOMIUIEKCHOTO YHCIIA.
13. Kak HaliTu apryMeHT KOMILIEKCHOTO yucia?
14. 3anmcaTh 00K BU KOMILICKCHOTO YHCIa B TPUTOHOMETPHUYSCKOM opMme.
15. Kak nepeMHOXHUTH JBa KOMIUICKCHOTO YKCIIa B TPHTOHOMETPHUYISCKOM popme?
16. Kak paznenuTs 1Ba KOMIUIEKCHOTO YHCIIa B TPUTOHOMETpUUYecKon hopme?
17. Kak BO3BECTH B CT€TICHb KOMIUIEKCHOE YHCJIO B TPUTOHOMETpHUYECKOM popme?
18. CxoabpKO 3HAYEHU UMEET KOPEHDb N-i CTENEHU U3 KOMIUIEKCHOTO Yucia?
19. Kak HaiiTu Bce 3HAaUEHMS KOPHS N-i CTENEHU U3 KOMIUIEKCHOTO Ynciia?
20. Kakoe paBeHCTBO Ha3bIBaeTcsi hopmyJioit Ditnepa?
21. 3anucath 00ImKKA BUJT KOMILJIEKCHOTO YMCJIa B IMOKa3aTeabHOM popme.
22. Kak ocyIiecTBUTh Mepexo]1 OT ajireopanyeckoi (hopmMbl KOMILIEKCHOTO YUCIa
K TOKa3aTelbHO# hopme?
23. Kak nepeMHOXXHUTh J1Ba KOMILUIEKCHOTO YKCJIa B TOKa3aTenbHOM (popme?
24. Kak pa3fnenuTth JBa KOMIIEKCHOTO YHMCJIa B MMOKa3aTelbHOM hopMme?
25. Kak BO3BeCTH B CTETICHb KOMIUIEKCHOE YHCIIO B ITOKa3aTeaIbHOM (popme?
26. Kak HaliTh BCce 3HaYCHUS KOPHS M- CTENEHU W3 KOMIUJIEKCHOTO YHCJia B MOKa3a-
TenpHOU hopme?
Tect
Yacrts A.
Al. B xakoii U3 CTpOK 3alMCaHbl YUCTO MHUMBIE YHCIa?

3i,—0,2i,%i, V10i

3i+2,—0,2i—1,%i+x/§,x/ﬁ—\/ﬁi
3
3,—0,2,7,\@

3i+4,-0,2i,0,9 + %i, J10i

A2. Kax1oMy KOMIUIEKCHOMY 4ucity Z =@ +Di MOXHO MOCTaBHTH B COOTBETCTBUE TOUKY C
KOOpAWUHATaMHU
1. (a+b;a—b);
2. Bia).
3, (@),
4. (=D,
A3. Uto o3nauaet (paza «Uucmo z MpuHAUICKUAT IEPBOI KOOPAMHATHOM YETBEPTH»?
1. nmelicTBUTENbHAs U MHUMAsl YaCTh MOJIOKUTEIBHBL;
2. NEeWCTBUTENIbHASI © MHMMAs 4acTh OTPHULIATEIIbHBI;
3. JEeWCTBHUTENIbHAS YaCTh MOJIOKUTENIbHA, 8 MHUMas YaCTh OTPULIATEIbHA,;
4. nelcTBUTENbHAS YaCTh OTPUIATEIbHA, & MHUMAs 4acTh MOJIOKUATEIbHA.
A4. ['eomeTpruecKy onepanus CONpPsKEHUS €CTb. ..
0CEBasi CAMMETpHUs OTHOCUTENBHO ocu Oy;
0CEBasi CHAMMETPHS OTHOCUTENBHO ocu OX;
LEHTpAJIbHAsl CHMMETPUSL OTHOCUTEIBHO HaYaJla KOOPAUHAT;
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napajijiesbHbIA TEPEHOC Ha BEKTOP 1.
AS. YKaxuTe HOMepa BEPHBIX YTBEPKICHUMH.
1. B cranmapTHON TpUTrOHOMETpUYECKON (opMe 3HauUE€HUE apryMEeHTa HAaXOJIUTCS B
npenenax [0; 2m).
2. Ecnam y KOMIUIEKCHOTO YUCJa COXPAaHUTh JEHCTBUTENBHYIO YacTh U MOMEHATH 3HAK
Y MHAMOM, TO TTOJIyYUTCS KOMIIIEKCHOE YHCIIO, CONPSKEHHOE TAHHOMY.

o z
3. qT06LI HAaHUTHU 4aCTHOC = H€O6XOI[I/IMO YUCIIUTCIIb U 3HAMCHATCJIb I[pO6I/I YMHOXHUTDb
Z2

HA YKCJIO, CONMPSKEHHOE 3HAMEHATEIIIO.
4. T'eomeTpuueckoil MojieNIbl0 MHOXKeCTBA C ABISIETCA KOOPAUHATHAS TIOCKOCTD.
A6.Eciu KOMIIICKCHOE qHCJIIO z 3a7aHO B BHUJIIE
z =6 + 9i, To yucio 9 Ha3bIBAIOT:
JIEUCTBUTEIILHOU YaCThIO Z;
MHHMOM 4acCThIO Z;
MHHMOM €UHUIICH;
4. apryMeHTOM YHCla Z.
A7. JIeCTBUTENBbHON YaCThl0 CYMMBI ABYX KOMIUIEKCHBIX uucen z; =35 + 10inz, =7 + 5i
SABJISIETCS YUCIIO:
1. 15;
2. 12
3. 27,
4. 5.
AS8. 3anuch Buaa z = a + bi Ha3bIBAIOT
1. anreGpaunyeckoii popMoii;
2. TPUTOHOMETPUYECKOUN (POpMOii;
3. BEKTOpHOU (Hopmoii;
4. reomeTrpuueckoit Gopmoii.
A9. Ecimz; =2 — 3i, z, = 1 + 5i, T0 z; + z, paBHO
1. 3+ 2i;
2. 3-8i;
3. 1+2i;
4. 1-8i
A10. Ecmu z = 2 — 3i, TO zZ paBHO
1. 5;
2. -1,
3. 13;
4. -5.

W=

Yacts B.

Bl.Ecmmz, =3 +1i,z,=6—1, TO—+Z paBHO
1

B2. Pemnite ypaBuenue: z (2 —i) = 2 — 5i.

B3. Ha koopauHaTHON TUIOCKOCTH M300pa3HTe€ MHOKECTBO BCEX KOMIUIEKCHBIX YHCEI, Y
KOTOPBIX OTHOIIIEHUE MHUMOM YaCTH K AEHCTBUTEIBHON paBHO 3.

B4. Pemnre ypaBHenue: Z Re z = 4 — 10i.

B5. 3anuiuTe KOMILIEKCHOE 4yucio Z = 3v/3 + 3i B CTaHJAAPTHOM TPUTOHOMETPUUECKOU
dbopme.

Yacts C.
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Cl1. I[OKa}KI/ITC, qTO IIpH ACJICHUHU KOMINNICKCHBIX YHUCEI MOAYJIN ACIIATCA, a apryMCHTEI BbI-

YUTArOTCA.

1 V3. V3 o1, .
C2.3Hnas,4r0 2y = — =+ —iu z, = — + - [, HallAUTE:
’ 2 2 2 27

1. z3 = z125;

Z
2. Zy = _1;

Z3
3. aQpTYMEHTHI Zq, Zy, Z3, Z4.

Pa3nes6. IlpousBoaHast pyHKI UM, €€ IPUMEHECHUE)
Teopernyeckne BONPOCHI:
IIponomxure onpeaenenue: «llocnenoBaTenbHOCTE — 3TO...».
[IpuBenute npumep apupMeTHYECKON MPOrPECCHH.
IIpuBenuTe npuMep reOMETPUYECKON IIPOTPECCHUH.
[TpuBenure npumep OECKOHEUHO YOBIBaIOIIEH T€OMETPUUYECKOM MPOTrPECCUH.
IIponomxure onpenenenue: «lIponsBoanas — 3T0...».
Packpolite reomeTpuuecKnii CMBICI ITIPOU3BOJHOM.
IIponomxure onpenenenue: «KacareapHas — 310...».
Packpoiite (pu3nueckuii CMbICI TPOU3BOAHOM.
[lepeuncnure mpaBusa BEIYUCIECHUS TPOU3BOAHBIX.
10. UeMy paBHa npou3BOAHAS CTEIICHHOW PYyHKIINH?
11. YUemy paBHa npou3BOAHAS IPOU3BEIACHUSA?
12. Yemy paBHa MpOU3BOIHAS YACTHOTO?
13. Yemy paBHa IpOU3BOAHAS CIOKHOU (DYHKIIMU?
14. ChopmynupyiTe npu3HaK BO3pacTaHus PyHKIUU.
15. ChopmynupyiiTe mpu3Hak yobiBaHUS (HyHKIIUU.
16. ChopmynupyiTe mpu3HaK TOYKH MaKCUMyMa (DYHKITUH.
17. ChopmynupyiiTe mpu3HaK TOYKA MUHUMYMa (DYHKITHH.
18. CocTaBbTe aJITOPUTM PEIICHUS 3a7a4 Ha HAXOXKJICHUS HAUOOJBIIET0 U HAUMEHBIIETO
3Ha4YCHUS (PYHKIIMU Ha OTpe3Ke?
19. CoctaBbTe aJropuT™M MCCICIOBAHUS W MOCTPOEHHUS rpaduka (yHKIHUUA C TTOMOIIBIO
MIPOU3BOTHOM.
20. Kak HaliTh BEpTUKAJIbHYIO aCUMIITOTY rpaguka pyHKIUu?
KonTpoabHas padora
Oo0s3aTeIbHASA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anumiume npasunbHvll OMeem U3 Yemlpex npeodioHceH-
HBIX.
1. (1 6amn) Yemy paBHa npousBoaHas QYHKIUU y=COS>X?
A) y'=—sin’x; B)y'=-2sin’x; B)y'=-2cos x sinx; I') y'=2cos x.
2. (1 6amn) [To xakoii u3 GopMyIT BBIYUCISAETCS IPOU3BOIHAS POU3BEICHUS?
A) () =u'+v's B) () =u'viuv’s B) () = —5— 5 D(f(g()) =F (g(x)*g ().
3. (1 6amn) Pemure ypasuenue f'(x)=0, ecan f(x)=3x> — 6x +4. Boibepute OTBeT.
A)1;b)-1;B)4;T) 4.
4. (1 6amn) Ha pucynke nzo0OpaxeH rpadux npou3BogHoN QyHKIIUU f(X), OTIpeaeICHHOM
Ha unarepBaie (—10; 8). Haiimure komndecTBO ToUuek MakcuMyMa (PYHKITUH f(x) Ha OTpe3Ke
[—9:6].

AN .

e
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A)5;b)4;B)2;TN) 3.
Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 pewieHusn U NOJIYYEeHHbLIL Omeem.

5. (2 Oamma) MarepuasibHas TOYKA JIBWJKETCS  MNPSIMOJIMHEWHO 1O  3aKOHY

4 342 _
x(t) = —17+6r" — 41" 451 =5 (rme x — paccTosiHMe OT TOYKM OTCUeTa B METpax, f —

BpeMs B CEKyHJaX, I3MEPEHHOE C Havasia qBIKeHus ). Hailimure ee ckopocTh (B M/C) B MO-
MEHT BpeMeHu [ = 3 C.
6. (2 6amna) Ha pucynke nzobpaxén rpaduk GyHkiuum y=f(x) u kacarenpHas K HEMY B
TOYKe ¢ abcruccoi xo. Haliiure 3HaueHre npou3BoAHOM PyHKIMH f(X) B TOUKE Xj.

A

3

Lh

o1 3

x=D(x+3)
(x—8)
8. (2 6anna) UccnenoBats Gpynknuio f(x)=x> — 3X 1 HOCTPOUTH €€ TpadHK.

7. (2 6anna) PemmTe HEpaBEeHCTBO:

Pazgesa Ne7. MHOrorpaHHMKHM U TeJia BPallleHUsA
Teopernyeckune BONPOCHI:
[Tponomxute onpenenenune: « MHOrOrpaHHHUK — 3TO. ...
[Iponomxure onpenenenue: «lIpuzma —310...».
[Iponomxure onpenenenue: «IIpssMOyTobHBIN Napaieaenunes — 3T0. . ..
[Iponomxure onpenenenue: «Ky6 — 3to...».
[Iponomxure onpenenenue: «I[lupamuga — 310...».
ChopmynupyiiTe CBONCTBO O MPOTHBOJIESKAIUX IPAHAX MapaslieienuIe/a.
CdopmynupyiiTe CBOMCTBO O IMATOHANISIX MapaJUIeIeUIe/a.
CdopmymupyiiTe CBOWCTBO O TWArOHAIN M JMHEHHBIX pa3Mepax MpsSMOYyTOIHHOTO Tia-
pajuienenunena.
9. Kakas nmpusma Ha3bIBaETCS MPSAMON?
10. Kakas mpu3ma Ha3bIBa€TCS MPABUIBHOM?
11. PackpoliTe NOHATHE «IIPABUIIbHAS TUPAMUIA.
12. Yto Takoe anodema npaBUILHON THPAMU/IbI?
13. B yem oTiinune NOJHON MOBEPXHOCTH MPU3MBI OT MOJIHOW MOBEPXHOCTU MTUPAMHU/IBI?
14. ChopmynupyiTe TeOpEeMy O BEIYUCICHUH OOKOBOM MOBEPXHOCTH MPSMON TTPU3MBI.
15. Chopmynupyiite TeopemMy O BbIUKCICHHH OOKOBOW MOBEPXHOCTH MPAaBUIBHOWU MHpa-
MU/IBI.

PN R WD =
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16. HazoBute npeameTsl u3 Baiield mpodeccuoHaIbHON NeSATeIbHOCTH, KOTOPhIE UMEIOT
(bOopMBbI MHOTOT'PaHHUKOB.

17. Kakne MHOTOrpaHHUKH Ha3bIBAKOTCS MpaBHWIbHBIMUA? lepeuncnure npaBUIbHbBIE MHO-
rOTPaHHUKH.

18. ITIpopgoimkure onpenenenune: «{umuaap — 310...».

19. IIponoikure onpenenenne: «KoHyc — 310...».

20. ITpomomxure onpeneneHue: «Y CEUEHHbIM KOHYC — 3TO. . ).

21. IIponomxure onpenenenune: «llap —arto...».

22. Yto siBNIAETCS BHICOTOM YCEUEHHOTO KOHYyca?

23. YTo ABIAETCS OCEBBIM CEYEHUEM LIMIIMHAPA, KOHYCa, YCEYEHHOTO KOHYCa, 1mapa?

24. Ilepeuncnure eIUHUIBI U3MEPEHUS IOMIAAH, 00beMa.

25. YUemy paBHO OTHOIICHHE IIOMIA/ICH MOBEPXHOCTEN MOI0OHBIX (GUTYP B TPOCTPaHCTBE?
26. YeMy paBHO OTHOLLIEHHE 00bEMOB NOJIOOHBIX (PUTYP B IPOCTPAHCTBE?

27. HazoBuTe mpeaMeTsl U3 Baiedl nMpodeccuOHaIbHON NeSTEIbHOCTH, KOTOPhIE UMEIOT
(opMBbI T€1 BpaleHUS.

KonTposbHas padora

Qo0s3aTeIbHASA YACTD

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHvlil OMEem U3 Yemvlpex nPeodioHceH-
HBbIX.

1. (1 6amn) B kakux eguHUIIAX U3MEPSETCS IUIONIAb TOBEPXHOCTH MHOTOTrpaHHUKA?

A) B rpanycax; b) B metpax; B) B kBagpaTHbIX MeTpax; [') B AByrpaHHBIX Tpajycax.

2. (1 6amn) [Tnomaas 60KOBOM MOBEPXHOCTU MPU3MBI BEIYHUCIIAETCA 110 (HOpMYyJIE:

A) S = Sgox T 2 SOCH~; B) Seox :POCH*H; B) S = bBgox + S SOCH; F) Sooxk :ZPOCH*H'

3. (1 6amn) Yto sBIsIETCS OCEBBIM CEUCHUEM YCEUEHHOTO KOHYca?

A) paBHOOEIpEeHHBIN TpeyroibHUK; b) paBHOOenpenHas Tpanerus; B) npsmoyronpauk; )
PSIMOYTOJIbHAS TPaTEeIus.

4. (1 6amn) Kakas durypa mosydaercsi mpu BpalleHUH MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
BOKPYT OJTHOTO U3 CBOMX KaTETOB?

A) xonyc; b) yceuennslit konyc; B) nupamupa; I') ycedennast nupamua.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHBLIL OMEE.
5. (2 6anna) PeOpo ocHOBaHUA MPaBUIBHOM TPEYroJbHOW MUpaMujibl 3 M, anodgema 6M.
Haitnute miomaas 60KOBOM MOBEPXHOCTH MTUPAMU/IBI.

6. (2 6anna) Jluaronanb kyba paBHa 588. Haiinute ero oobem.

7. (2 6anna) [IpssMOYTroIBHUK CO CTOPOHAMHU 8CM U 3CM BpaliaeTcss BOKpYT OOJIbIIIeH CTo-
ponsl. Haitgure oO0beM, mtomniaan O0KOBOM U MOJIHOM MOBEPXHOCTEH MOJYUYEHHOTO Tea.

8. (2 Gamna) BeunucauTh MOBEPXHOCTh KPOHBI KyCTapHUKA, UMEIOLIEro Gopmy Iapa pa-
nuyca 0,5 M. B oTBeT 3anummTe 4ynciio, A€JIEHHOE Ha 7.

Pa3zneu IlepBooOpa3nas pyHkum, ee NpUMEeHEHUE)
Teopernyeckne BONPOCHI:
[Tponomxure onpenenenue: «OyHkus F(X) Ha3pIBaeTcs ...».
PackpouTe reoMeTprudeCKui CMBICI ONIPEACIIEHHOTO UHTErpaa.
IIponomxure onpenenenue: «KpruBoimHeHas Tpaneuus — 3T0. . ).
Chopmynupyiite dopmyny Herorona-JleiiOnura.
B uem 3akitoyaercs o0l BUA BceX NepBOOOPA3HBIX?

A e
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6. HCpC‘II/ICJII/ITe IMpaBujia BIYMCIICHUS HHTETPAJIOB.

KoHnTpoJabHasi padora

Oo6s3aTeILHAS YACTD

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHvll OMEEM U3 YemblPpex NPeol0HCeH-
HbIX.

1. (1 6amn) [ns xakoii u3 pyHkimi Gynxuus F(x)=x>-3x>+1 sBisercs nepBoobpasHoi?
A) f(x)=3(x%-2); B) f(x)=3x(x>-2); B) f(x)=3x%-6x+1; I) f(x)=3x>-6x.

2. (1 6amn) dana ¢pyuxuus f(x)= 3x>+1. Uemy pasua F(1)

A)2:B)4;B) 6:T) 12,

3. (1 6amn) O6mumii Buj Bcex nepBoooOpa3Hbix mis f(x)=sinx?

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

4. (1 6amn) Berumciure onpeneneHHbii MHTErpa | 12 xdx.

A)-1;b) 1;B)-1,5;T) L,5.

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xo00 pewieHus u NOJIYYEHHbLIL OMEem.

5. (2 6amna) SIensercs mu F(x)=x>-3x+1 nepBooOpasHoii mis pynxuun f(x)=3(x>-1)?

6. (2 6amna) 3agaiite neppoobpasnyo F(x) misa Gpynkunu f(x)=3x>-2X, €CIId U3BECTHBI KO-
opauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke nzo6paxeH rpaduk dynkiuun y=f(x), onpenenéHHol Ha UHTEp-
Base (—3; 11). Haitnure HaumensbIiee 3HaueHne QPyHKIUU f(X)Ha oTpeske [2; 9,5].

A v = fiz)
A
3 . ‘AR =
) LA A1
NN \
\W/EAVA

8. (2 6anna) Ha pucynke nuzo0paxen rpapuk Hekotopoid pyHkiuu y=f(x). Ilons3ysce pu-
CYHKOM, BBIYHCIIUTE OTPEIETECHHBIA HHTETpa [ 15 f(x)dx.
YA

4 y=f(x)

) e s e e s e e s

-
-
X

5

Paznen 9. «Crenenu u kopuu. CreneHnasi QyHKuush)
Teopernyeckne BONPOCHI:
1. CdopmynupyiiTe onpeaeneHue CTeNeHHON (PyHKIIH.
2. Ilepeuncnure cBOWCTBA CTETIEHHON (DYHKIIMH C IIEITBIM ITOKA3aTEIIeM.
3. Ilepeuuncnurte CBOKWCTBA CTENEHU C ICHCTBUTEIbHBIM NOKa3areneM. [IpuBenure npu-
MEPBHI.
4. IlepeuncnuTe CBOMCTBA KOPHS HaTypajdbHOU cTeneHu. [IpuBeaure nmpumepsl
5. Ha 4to HeoOx0oauMO 00paTUTh BHUMAHKE MPU PEIICHUH UPPAILIMOHAIBHOTO YPaBHEHUS
YETHOM CTEIEHU?
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6. Uemy paBeH KOpEHb YETHOM CTEIIEHU U3 OTpulaTenapHoro yucna? [Ipusenure npumep.
7. UeMy paBeH KOpEHb HEUETHOM CTEMEHU U3 OTpuLaresbHoro uncia? [Ipusegure npu-
Mep.

8. Ha uro cTout 00paTuTh BHUMAaHUE MPU PELIEHUH UPPALTMOHATIBHBIX, JPOOHO-
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB?

KoHTpoJanHas padora

Oo0s13aTe/IbHASA YACTh

Ilpu pewenuu 3a0anuini 1-4 3anuuiume npasuibHvlil OMEEem U3 Yemulpex NPeoioHceH-
HBbIX.

1. (1 6amt) Mexay KakiuMH ABYMs HATYPaTbHBIMH YHCIAMH HAXOIUTCS Ynciio 1197
A)19u20;b5)2u3;B)18u19;1')3 u 4.

2. (1 6amn) OnpenennuTe KOPEHb ypaBHEHHUS X =125

A)3.;b)-3;B)-5;1)5.

3. (1 6amn) Pacnonoxute B MOpsJIKE BO3paCTaHUs Yucia: 2; i/?, V17

A)2;3/5; V17;5) 2; Y17, 3/5; B) 3/5; 2; Y17, 1) V17; 2; 5.

4. (1 6amm) YMHOXas yKclia ¢ OJMHAKOBBIM OCHOBAaHHEM, UX CTCIICHH. .. "

A) ymHoxaeM; b) nenum; B) cknaasiBaem; I') oTHuMaeMm.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLIL OMEE.
5,58, 2.9
a®-a>

7648

5. (2 6anna) HaliguTe 3HaueHUE BhIpAXKEHUS npu a=7.

(VI2+B)’

y 10+v96
6. (2 6anna) Halinute 3HaUeHUE BBIPAXKEHUS + :
7. (2 6anna) Paccrosaue ot HAOMIOMATENs, HAXOISIIETOCS Ha HeOOIBIION BEICOTE h KuiIo-
METPOB HaJ 3eMJEH, 10 HAOII0AaeMOW UM JIMHUU TOPU30HTA BBIYMCIAETCS MO (popmy-

ne | =VZRh , tne R=6400 xm — pagunyc 3emnu. C Kakol BbICOTHI TOPU30OHT BHUJIEH HA
paccrossHuM 48 KriIoMeTpoB? OTBET BBIPA3UTE B KHIIOMETPAX.

vV—=32—x=2.

8. (2 6anna) Pemmte ypaBHEeHUE

JIOMOJTHUTEJIbLHAA YACTh
IlIpu eévinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PeUieHUs U NOJYYEHHbLI

omeem.
y =Vx
=X

9. (3 6amma) Pemute rpaduuecku cucteMmy ypaBHEHHI: {

Pasznea 10. «Iloka3aTenbHass QpyHKIIHA»
Teopernyeckue BONpoOChI:
1. CdopmynupyiiTe onpeeneHne mokazaTeaIbHOu PyHKITUH.
2. Ilepeuncnure cBOICTBA MOKA3aTEIbHON (DYHKIIUH.
3. Tlepeuncnure cnocoObl penieHusl MOKa3aTeIbHbIX YPaBHEHHIA.
4. CdopmynupyiiTe NpaBUiIO PEeIICHUS MPOCTEUIINX MTOKA3aTEIbHBIX HEPABEHCTB.
5
6

B uewm 3akmiouaercs rpaduueckuii cnocod pemieHus: ypaBHEHUH.
. [lpuBenute npumep (PyHKIHMOHAIBHON 3aBHCUMOCTH TMOKAa3aTeIbHONW (YHKIHMU U3 pe-
aJIbHOM KU3HHU.
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KonTpoJjbHas pabora

Oo6s3aTeILHAS YACTD

Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuIbHLLIL OMEEM U3 UeMbIPEX NPEOTOHCCH-
HBIX.

1. (1 6amn) [Ipu xakoM 3HaUeHNH a PyHKIMSA y=a* ObIBaeT Ha BCeH 00JACTH OMpECICHIS ?

A) a=§; b) a=8,25; B) a=%; I') a=/3.
2. (1 6amn) Ha pucynke uzobpaxén rpapuk pynkuuu Buna f(x)=a*. Haiinure 3HaueHue

f2).

YA

=y

o
A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amn) OyukMA 3a1aHa GpopmMyIIoit: f(X)Z(%)X. UYemy paBHo f(-2)?

A3 B -4B)4D)V2

1 x—13

- =3.
4. (1 6amn) Kopenb ypaBHeHUS (9) ?
A)12,5;b)13;B) 14;T') 15.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anumume x00 pewteHuA U NOJIY4EeHHbLIL Omeem.
5. (2 6amna) HaiinuTe KopeHb ypaBHeHHs 3X72-5%3%=12

6. (2 6amna) CKOJIBKO LIENBIX PEIEHUM UMEET HepaBeHCcTBO 1 <7%1<49?

— 25—8)( —x2

7. (2 6anna) Haligute TOuky Makcumyma (pyHKIIUU Y ’
8. (2 6anna) B xone pacnaga paauoakTUBHOTO U30TOMA €r0 Macca YMEHbIIIAETCs 1O 3aK0-

m(t) =my-27"7,
HY TJie Mo— HayaJbHas Macca W30TOIa, {— BPeMs, MPOIIEIIIEE OT

HAYJIBHOTO MOMEHTA, I'— mepuoj noiiypacrnaaa. B HaualibHbII MOMEHT BPEMEHU Macca
m3oromna 184 mr. Ilepuon ero nosypacnana cocrasisier 7 MuH. Haitaute, yepe3 CKOJIBKO
MHUHYT Macca u3otona OyaeT paBHa 23 MT.

JIOMOJTHUTEJIbLHAA YACTh
IlIpu eévinonnenuu 3adanusa 9 3anuwiume x00, 000CHOBAHUE PeuwieHUs U NOJYYEHHbLI
omeem.

—2x=0
9. (3 6amra) Pemute rpaduyuecku cucteMmy ypaBHEHHI: {}; _ 21( e

Paznen Ne 3 Jlorapugmel. Jlorapugmuyeckas GyHKIus

Teopernyeckne BONPOCHI:
1. Cdopmynupyiite onpenenenue gorapupmMudeckonn QyHKINH.
2. Ilepeuucnure cBOICTBa JOrapuPMUUECKON HYHKIUH.
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[Iponomxure onpenenenue: «Jlorapudgm —370...».

Yemy paBeH jorapudm nmpousBeneHus?

Yemy paBeH jorapudm yacTHOTO?

[IpuBenute mpuMepsl JorapuGMUUECKON CIUpaN B IPUPOJIEC U B OKPYKAIOIIEM MUDE.
Ha 4to ctouT 00patuTh BHUMaHUE MPU PEUICHUU JIOTApU(PMUUIECKIX U YPAaBHEHUH U
HEpaBEHCTB?

6. Ilepeuncnute ciocoObl pelieHus JorapuMUIECKUX YPABHEHU.

7. CdopmynupyiTe IpaBUIO PEIICHUS MPOCTEHIINX JIOTapU(PMUIECKIX HEPABCHCTB.

8. B uem 3aximouaercs rpaduUecKuii crocod pereHns ypaBHEHU.

6. IlpuBenute npumep (PyHKIMOHAIBHON 3aBUCUMOCTHU JOrapu(PMUUECKON (PyHKIMU U3
pEabHOM KU3HH.

NownkEw

KonTposabHas padora
Oos3aTeIbHAS YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuIbHLLIL OMEEM U3 UeMbIPEX NPEOTOIHCEH-
HBbIX.
1. (1 6amn) Kakast u3 pyHKIMiA Bo3pacTaeT Ha BCe 00IacTu onpeaesieHus ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*T) f(x)=log1 x.
2

2. (1 6ayun) Ykaxute obnacTb onpenenenus pynkuun f(x) = Ig ZXXJ::

A) (-7;1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); I') (-00; -7), (1,5; +00).
3. (1 6amm) PacnionoxunTs B mopsaxe Bo3pactanus: log, s 4; 10g, 5 0,4, logg s %.

1 1
A) logos 4; 10go5 0,4 ;10805 2’ B) log5 4;10805 7 logo5 0,4;

1 1
B) logg s " logys0,4;logos4; I')loggs0,4;1ogg s " logy s 4.

4. (1 6amn) Haitaure kopens ypasrerns 1084 (5—x)=2.
A)11; B) -11; B) -3; ) 3.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume xo00 pewieHUsA U NOJIY4eHHbLIL Omeen.
5. (2 6amna) OnpenenuTe 3HaUeHNE BIpakeHus logg 2 + logg 3 + 210824,

6. (2 6anna) YkaxuTe HauMEHbIIIEE 11eJI0€ PEIICHNE HEPABEHCTRA:
log;(6x —4) > 2.

7. (2 6anna) Haligute TOuky Makcumyma (PyHKITUH y=28In (x + 7) —8x+3.

8. (2 Gamma) Jlyis oborpeBa MOMENICHHS, TEMIEpaTypa B KOTOPOM TOJIEPKUBACTCS Ha
ypoBHe T,=15° uepe3 paauarop OTOIICHHS MPOMYCKAIOT ropsa4dyro BoAy. Pacxon mpoxo-
nsmel yepes Tpyoy paauaropa Boasl m = 0,6 kr/c. [Ipoxoas mo TpyOe paccTosHUE X, BOAa
OXJIaXJaeTcss OT HavainbHOM TtemmnepaTypbl T,=91° go temmneparypel T, mnpuuém

cm T, — T, Br- B
x = o— log, ——-, e = 4200—+_¢ y =28 -
Y T'—T:i rpe Kr-° C — TemmoéMKoCTh BOJIHI, M-°C— ko-

s¢pumment Termmooomena, a @ = 0,8 — nocrosunas. Haifnure, 0 KaKkoil TeMmepaTyphl
(B rpanycax Llenbcust) oxiaauTest BoJa, €CIU AJIMHA TPyObl paauaropa paBHa 144 M.
JlonoJIHNTEeN1bHAN YACTh

Ilpu evinonnenuu 3adanun 9 3anumiume x00, 000CHOBaAHUE pPeUieHUA U NOJIYYEHHbLI
omeem.

y + 2x = log3 135 — log; 5

9. (3 6anna) Pemmre rpaduuecku cuctemy ypaBHeHI/II/II{ 2y —3x = 6 :

63



Paznen 12. MHuo:kecTBa. jieMeHThI Teopuu rpagos
Teopernyeckne BONpPOCHI:
1. CdopmynupyiiTe onpeaeneHre MHOKECTBA.
2. IIponomxwute onpeaenenue: «O0bEAMHEHNE MHOKECTB — 3TO...»
3. lIpopoipkute onpenenenue: «llepecedueHne MHOXKECTB — 3TO...»
4. Ilponomxure onpeneneHue: «Pa3HOCTh MHOXKECTB — 3TO...»
5. N300pa3ute 00beAMHEHNE JBYX MHOKECTB Ha Kpyrax Jilepa.
6
7
8
0.
1

N300pa3ute nepeceyeHne TpeX MHOXKECTB Ha Kpyrax Jusepa.
Chopmymmpyiite onpeaenenue rpada. Uto Ha3pIBaeTCs BEpIIUHOMN, peOpom rpada?
Kaxk nHaiiTu cTenenp BepimHbl rpada?
HazoBuTe OTIMUMTENBHBIE YePTHI TIOJTHOTO U HETIOJIHOTO TpadoB.
0. HazoBuTE OTIMYMTENBHBIE YEPTHI CBA3HOTO M HECBSI3HOTO TPpadoB.

KonTposabHas padora
Oos3aTeIbHAS YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguibHwlii Omeem U3 Yemouipex nPeonoIHceH-
HBbIX.
(1 6anmn) Kakast onepaius nuzodpakeHa Ha Kpyrax Jitiepa?

A B

A)E=AuUB;B)E=AnB;B)E=4\5T)E=A-B.
2. (1 6amn) Kakoii rpad npeacrapiieH?
A) nonubiil; b) HenonHei; B) JIEPEBO; I') HyJeBOM.
3. (1 6amn) I1arepo pabounx BCTPETUIIMCH MPU BBICAJIKE IIBETOB B KITyMOBI. CKOJIKO BCETO
OBLIIO ClIeIaHO PYKOTOXKATUH
A)10; ) 11;B)5;T) 6.
4. (1 6amr) Onpenenure CTENEHL BEPIIUHBI B:
A

E F

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

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwume x00 peuwienusn u NOJYYeHHbLIL OMEEM.

5. (2 6amna) 1. Hanbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummu-
Te U n300pazute rpaguyecku HOBO€ MHOKECTBO E: a) E=AuUB; 0)E=ANSB.

6. (2 6anna) Konunsl Apy3bs 3aHUMAIOTCS KAKUM-HUOYIb BUJIOM criopTa. 14 u3 HuX yBie-
katoTcs pyToos0M, a 10 — GackerOo0M. M TOJIBKO IBOE YBIIEKAIOTCA U TEM U APYTHM
BHI0M criopTta. Ckonpko aApy3en y Tonu?»

7. (2 6anna) Ha pucynke — cxema Jopor, CBA3bIBAIOIIMX ropojckue napku A, b, B, I', /1,
E. 1o kaxaou 1opore MOKHO ABUTAThCS TOJIBKO B OJHOM HAIPAaBICHUH, YKA3aHHOM
cTpesikoi. CKOJIBKO CYyIIECTBYET pa3IMYHbIX MyTel u3 napka A B mapk E?
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8. (2 6amna) MoXHO 11 HAPUCOBATh N300paKEHHBIN Ha PUCYHKE Irpad) HE OTPHIBas KapaH-
Jam ot OyMaru u mpoBOJIsl KaxkJ10€ peOpo pOBHO OJUH pa3?

JIOOJTHUTEJIbLHAA YACTh

Ilpu eévinonnenuu 3a0anus 9 3anumiume x00, 000CHOBaAHUE PEULEHUA U NOSIYYUEHHbLI
omeem.

9. (3 6amna) [1epByto KM BTOPYIO KOHTPOJIbHBIE pa0OTHI [0 MAaTEMAaTUKE YCIEITHO HaIlU-
canu 33 cTyJeHTa, IEPBYIO WIH TPEThIO — 31 CTyAEHT, BTOPYIO WM TPEThIO — 32 CTYyACH-
Ta. He MeHee 1ByX KOHTPOJIBHBIX paboT BeIMOIHUIN 20 cTyaeHTOB. CKOJIBKO CTY/IEHTOB
YCHENIHO PEIIUIIN TOJIBKO OJHY KOHTPOJIBHYIO paboTy?

Pazgea 13. DineMeHTHI KOMOMHATOPUKH, CTATUCTUKU M TEOPUM» BEPOSATHOCTEH

TeopeTnueckue BONPOCHI:

WA R WD =

[Iponomxute onpeaenenue: «Ciydyaitnoe coObITHE — 3TO...». [IpuBenuTe npumep.
[IpuBenuTe npuMep JOCTOBEPHOTO COOBITHS.

[IpuBenuTe mpuMep HEBO3MOKHOTO COOBITHS.

[Iponomxkure onpeneneHue: «BeposTHOCTh CIy4allHOTO COOBITHS — 3TO...)».
ChopmynupyiiTe mpaBuiIo HAXOXKIACHUS CIIOKEHUS BEPOSITHOCTEH.
CdopmynupyiiTe mpaBUIIO YMHOKEHHUS BEPOSTHOCTEH.

Kax naiitu cpennee apupMeTnueckoe YMCIOBOTo psiga?

Kaxk HaliTu MeauaHy 4uciIoBOro psaa?

Kax Bprumciisercst pazmax 4ucioBOro psaa?

. [nst aero Hy»)HBI TuarpamMmbl, Tpaduku? [lepedncnvre BUIbI 1Uarpamm.
. [IpuBenuTe mpuMepsI TPOSBICHUS 3aKOHA OOJBITUX YHUCE B IPUPOIHBIX SIBJICHUSX.
. [IpuBeauTe IpUMeEpHI MPOSBIICHHUS 3aKOHA OOJIBIIMX YUCEN B OOIIECTBEHHBIX SBJICHU-

. Uto u3yyaer craTucTtuka’?

. IIponomxure onpenenenue: «CouyeTaHue — 3T0. ...

. IIlpopomxure onpenenenue: «Pazmenienne — 31o...».

. IIponomxure onpenenenue: «llepecraHoBKU — 3TO. .. ».

. [IpuBenuTe nmpuMep MHOKECTBA U3 PEATILHOW JKU3HU.

. [IpuBeauTe mpuMep onepanuu nepeceyeHnss MHOKECTB.
. [IpuBeauTe mpumep omnepanuu 00bEAMHEHUS MHOXKECTB.
. [IpuBequTe mpuMep onepanuy pa3HOCTH MHOKECTB.
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21. Packpoiite mOHITHS «Tpad», «AEPEBOY, KIIUKID).

KonTpoabHas padora

Oo6s3aTeILHAS YACTD

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npaguIbHLLIL OMEEN U3 UeMbIPEX NPEONOMHCEH-
HBIX.

1. (1 6amn) KomOunatopmka — 3TO pa3aesn MaTeMaTUKH, OTBEUAIOIIMA Ha BOIMPOCHI
CKOJIBKAMH CTIOCOOaMH MOKHO BBIOPATh DJIIEMEHTHI ...

A) 3aaHHOTO KOHEYHOTO MHOKECTBa; b) 6eckoHeuHOro MHOXKECTBa; B) 1060ro MHOXKeE-
ctBa; [') upparnmoHambHBIX YUCE.

2. (1 6amn) CoequHEeHHS U3 N AJIEMEHTOB, OTJIMYAIOIINECS IPYT OT Ipyra TOJBKO MOPS/I-
KOM pacIoJIO’KEHHUsI B HUX JIEMEHTOB, Ha3bIBAIOTCS:

A) niepectanoBkamH; b) couetanusimu; B) pasmemienusmu; ') KoMOMHAITUSAMH.

3. (1 6amn) Yncno Bcex BO3MOXKHBIX pa3MEIeHUH BBIYUCIACTCS IO (popmyie:
n!

A) A =n(n—m); b) Af'=n(n—1)..(n—m+1); B) Af)=——; ') A}t =

(n-m)"’
n(n+m)
4. (1 6amn) I'pynnupoBka — 3710...
A) ynopsijoueHue eauHUL COBOKYITHOCTH IO Mpu3HaKy; b) pazouenue eauHUI] COBOKYII-
HOCTHU Ha TpyNIbI 10 npusHaky; B) o06o0menne equununbix gakros; ) 06o01IeHe enu-
HUYHBIX [IPU3HAKOB.

7. (2 6amna) [{BeToBOAY MPENIOKUIN YKPACUTh KIyMOY IIBETaMH, MCIIOJB3ys 3 BUIA.
CKOJIbKO pa3IMYHbIX BapUAHTOB €CTh y LIBETOBOJIA, €CIIU €CTh BHIOOP M3 5 BUJOB pa3HOM
paccajbl?

8. (2 6anna) CKOTBKUMH CIOCOOaMU MOKHO TIOCAIUTh 4 KyCTapHHUKA B OJIUH P’

JonoJiHuTEeIbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anumume x00, 000CHO6aAHUE PEUIEHUA U NOTYYEHHDLIL
omeem.

9. (3 6amna) YtoObl MOCTYNHUTh B MHCTUTYT Ha CHEUUATbHOCTh « CBApIIMK», A0UTYPHEHT
noykeH HaOpath Ha EI'D He menee 70 OaiioB mo KakaoMy M3 TpEX MpeIMETOB— MaTe-
MaTHKa, PYCCKUH S3BIK M HMHOCTPAHHBIM sI3bIK. YTOOBI MOCTYNUTH HA CHEIHAIBHOCTD
«Kommeprus», HykHO HaOpaTh He MeHee 70 GallJIoB IO Kaxa0My U3 TPEX MPeIMETOB —
MaTeMaTHKa, PyCCKUH S3bIK U 00IIeCTBO3HAHUE.

BepositHoCTh TOrO, uT0 aOUTypueHT 3. Moiay4yuT He MeHee 70 OamioB MO MaTeMaTHKE,
paBHa 0,6, mo pycckomy s36iky — 0,8, Mo nHOCTpaHHOMY 5136IKy — 0,7 ¥ TI0 00111€CTBO-
3Hanuo — 0,5.

Haiinute BEposSTHOCTH TOTO, YTO 3. CMOXKET MOCTYNHUTh XOTS Obl HA OJTHY U3 ABYX YIOMS-
HYTBIX CIIELIMATIbHOCTEM.

Pazgen 14.YpaBHeHUsI 1 HEPABEHCTBA
Teopernyeckne BONPOCHI:
Yro Ha3pIBaeTCsA ypaBHEHUEM?
YTo 3HAUUT PELINTh YpaBHEHUE?
UTto Takoe KOpeHb ypaBHEHUS?
YTto Ha3bIBAETCS HEPABEHCTBOM?
YTO 3HAUUT PEIIUTh HEPABEHCTBO?

S
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B ueM 3akitoyaeTcst «METOJ MHTEPBAIOBY ?

Urto Ha3bIBaETCS pelIeHUE CUCTEMbI YPAaBHEHUMN ?

YTO 3HAUUT PEMIUTh CUCTEMY YPaBHEHUII?

[Ipu pemeHny Kakux ypaBHCHUN U HEPABEHCTB, CIIeAyeT OOpaTUTh BHUMAaHUE Ha 00-
JIACTh JAOMYCTUMBIX 3HAUYCHUN?

10. Ilepeuncnure cnocoOb! petieHus ypaBHEHUIA.

11. Ilepeuncnure cnocoObl perieHns CUCTEM YpaBHEHHIA.

KoutpoJbHasi padoTa

Oo6s3aTeILHAS YACTD

Ilpu pewienuu 3a0anuii 1-4 3anuuwiume npaguibHLLIL OMEEM U3 YeMblpex NPeoloHCceH-
HbIX:

1. (1 6amr) Kakoe u3 uncen sBisieTcs KOpHeM ypaBHeHus logy(x+1) = 1

A)-1;b5)2;B) 1; 1) 0.

2. (1 6amn) Kakue u3 ypaBHEHUN UMEIOT 00Jie€ OHOTO KOPHS?

A) x2-6x+5=0; B) 3*"?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6amw1) Onpenesute Bux ypasHenus ¥ 52 —X = 2.

A) nuneitnoe; b) kBagpatHoe; B) uppaunonansHoe; ') paunoHansHoe.

4. (1 6amn) OnpenennTe HaMMEHBIIIEE 1I€I0€ PEIICHUE HEPABEHCTBA 5%2<1?
A)-3;b5)0;B)3;T) 4.

ARSI

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLIL OMEEm.
5. (2 6auta) Haiinure kopeHs ypaBHeHns | x-3 | =2

x—y=28,
6. (2 Gaa) Pemmre cucteMy ypaBHEHUi {2x "M -16.
2x% — 5x
—F <X
x—3

7. (2 6anna) PemmTe HEpaBEeHCTBO
8. (2 6anma) Permmte ypasrenne (2x — 3)V3x2 — 5x — 2=0

JIOOJTHUTEJIbLHAA YACTh
Ilpu eévinonnenuu 3a0anusn 9 3anuuiume xo00, 000CHOBAHUE PEULEHUA U NOTIYYUEHHbLIL
omeem.

2sin® x — V3 cos (E —X

=0.
9. (3 6aya) Pemure ypaBHeHUE 2 ) . YKaXXUTE KOPHU ITOTO

[S—E;?ﬂr .

ypaBHEHHUSI, IPUHA/ICKALIHE OTpe3Ky L 2

JTaJIOHBI OTBETOB:

Homep |1 2 3 4 5 6 7 8 9

3aaHus

Oreer |B |A, [B |A |1;5|(10;2)|(—ee; OJU[2; 3|-1; 2,;}7? S;JE_
B 6 37 3

3.2.TunoBble KOHTPOJIbHBIE 32IaHUSA VISl IPOMEKYTOYHOM ATTeCTANNH
00y4arImmnXxcs
IK3ameHauuoHHble 3A0AHUS
Oosi3aTeIbHAsA YaCTh
IIpu BbImosiHeHuM 3axanui 1-12 3anuimmTe XO0X
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penleHus U MOJIyYeHHbIH OTBeT.

1. (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)

2. (1 6ann) Ha pucyHke *XUPHBIMH TOYKAMH MOKA3aHO CYTOYHOE KOJMYECTBO OCAJIKOB,
BbIMaaBmmx B Omucte ¢ 7 mo 18 gexabpsa 2001 roma. Ilo ropu3oHTanu yka3bIBalOTCS
YHUCJIa MECSAIA, M0 BEPTUKAIH — KOJMYECTBO OCAJKOB, BBIMABIINX B COOTBETCTBYIOIIHMA
JIeHb, B MIJTUMETpax. JIJIsi HarasqHOCTH JKUPHBIE TOUYKH Ha PUCYHKE COCTUHEHBI JIMHUCH.
Ornpenenute MO0 pUCYHKY, CKOJIBKO JHEH BbINAIaN0 00Jiee 2 MUIUIUMETPOB OCAJAKOB?

3. (1 6ann) Mobunbhnslii Tenedon croun 16000 pybneit. Uepe3 HekoTopoe Bpems IieHY Ha
3Ty Mojenb cHI3WIM 10 15200 py6seit. Ha ckombko mpolieHToB Obl1a CHUKEHA TIeHa?

4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiOoil, 5 ¢ BapeHbeM u 4 ¢ BumHen. FOms
HayraJ BbIOMpaeT OJIMH NUPOKOK. HaliiuTe BEpOATHOCTH TOTO, YTO OH OKQXXETCsI C BHIII-
HEW.

5. (I 6ann) Haiinure 3HaueHue BoipaxkeHus log,2 + log, 32

6. (1 6ann) Halinute KOpeHb YpaBHEHUS V7-6x=7

7. (1 6ann) Pemmre HepaBeHCTBO 25 > 64. B OTBET 3amvIINMTE HAUMEHBLIEE MOJIOKH-
TEJIBHOE YUCIIO.

x+2 1
3x-2 4

8. (I 6ann) Haiinure KOpeHb YpaBHEHHUS

9. (1 6ann) Halimure npor3BOAHY0 PYHKIIUU B Touke X=0: y = %x4 —6x> +7x—1

10. (I 6ann) lBeTHuk, opopMICHHBIN O UHAUBUAYATLHOMY 3aKa3y, UMeeT (popMy LU-
muHApa. Beicora nuBetHuka 35 cm, auameTp ocHoBaHus 20 cM. CKOJIBKO 3eMJTM HEOOXOIH-
MO MPUBECTU, YTOOBI IIBETHUK ObLT 3alOJHEH MOJHOCTHIO. B OTBET 3amuimre 4ucio, ae-
JICHHOE Ha 7.

11. (1 6ann) Haligute momaab GUrypbl, 1300pakKeHHON HA PUCYHKE

fffﬁv
[ 1] \!
| \
A \

pa—
1o

12. (I 6ann) Teno neuxkercsa o 3akoHy S(t)=3t*+5t (M) Haiimure cKOpOCTh Tea 4epes
Ic mocne Havana IBUKEHMUS.

JdonoHuTEIbHAS YaCTh

Ilpu eévinonnenuu 3ao0anuii 13-16 3anumwiume xo0 pewteHus U nOJY4YEHHbLIL OMeEem

13. (3 6anna) Beraucnure 1iomaab 3eMJId, OTBEIEHHOTO MO/ KIIyMOY, IIEpUMETP KOTOPO-
0 OrpaHUYMBAIOT JINHUH y=x2—2x—2 "u y=—x2+2. BrinmonauTe yeptexx. OTBET aiiTe B KBa/I-
paTHBIX METpax.

14. (3 6aana) Pemmre ypaBHeHme sin’x - 2sinx=0. B oTBeT 3anmMmmTe KOIMYECTBO
pEeLIEHN, IPUHAJIEKAIUX TPOMEXKYTKY [0; 47.]

15. (3 6anna) Haitnure 00beM MHOrOTpaHHUKA, M300pPaKEHHOI'O Ha PUCYHKE (BCE NBY-
TPaHHBIC YTIIbI TIPSIMBIC).

IV. METOINUYECKHUE MATEPHUAJIBI, OIPEAEJAIOINUE ITPOLHEAYPbI
OLHEHMUBAHUA PE3YJIIBTATOB OCBOEHUA IUCIHHUIIJIMHBI, XAPAKTE-
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PU3YIOIIUX STANIBI®OPMUPOBAHUSA KOMIIETEHIUIA

[Ipouenypa oueHuBaHus — HOPSIAOK IEVCTBHUM ITPU MOJATOTOBKE U MPOBEACHUU aTTE-
CTAIMOHHBIX UCTIBITAHUN U (POPMHUPOBAHUH OICHKH.

[Ipouenypa mpoMeXKyTOUHOM aTTeCTallMd MPOXOAUT B COOTBETCTBUM C [lomoxeHu-
€M O MPOMEKYTOUHOH (pyOeKHOM) aTTecTanuy 3Hanuii odydaroruxcs JI'YHX.

ATTeCTallMOHHBIE WCTIBITAHUS MPOBOASATCA MpernoaaBaTeneM (Wi KOMHUCCHUEH Mpe-
nojaBareyiel — B Ciiydyae MOAYJbHOW NUCIUIUIMHBI), BEIYIIUM JICKIIMOHHBIE 3aHATUS T10
TAHHOW AUCITUIUIMHE, WIH TIPETIOIaBaTeIIMU, BEAYIIMMHU MPAKTHIECKUE U JTa00OPaTOpPHBIC
3aHATHS (KpOME YCTHOTO 3K3ameHa). [IpucyTcTBie moCcTOPOHHUX JIUIL B XOJ1€ MPOBEICHUS
aTTECTAIMOHHBIX UCTIBITAHUN 0€3 pa3pelleHus PeKTOpa WK MPOPEKTOpa HE JOMyCKaeTCs
(32 MCKJIIOYEHUEM PAOOTHUKOB YHUBEPCUTETA, BBHIMOIHSIOUIUX KOHTPOJIUpPYOmue (yHK-
IIUU B COOTBETCTBUM CO CBOMMHU JOHKHOCTHBIMU OOSI3aHHOCTSIMH). B citydae oTcyTcTBUs
BEIYLIEr0 MPENoAaBaTesl aTTECTAMOHHBIE HCIBITAHUS HPOBOMSTCS MPENOJIaBaTENEM,
HA3HAYEHHBIM TUCHMEHHBIM pacTopsiKEHUEM 0 Kadeape.

NHBanuapl U Juia ¢ OrpaHUYCHHBIMU BO3MOKHOCTSMHU 37I0POBbsI, UMEIOIIHNE HAPY-
IIEHUSI OTIOPHO-ABUTATEIBLHOIO amnmnapara, JOMYCKalTCsS Ha aTTECTAllMOHHbIC MCIBITAHUS
B COMPOBOXKACHUN aCCUCTECHTOB-COMPOBOK/IAIOIINX.

Bo Bpems aTTecTallMOHHBIX MCHBITAHUN OOyYaroluecs MOTYT MOJIb30BaThCs MPO-
rpaMMoOl yuyeOHOU NUCIUIUIMHBI, @ TaKXKE C pa3pelieHUs] MpernojiaBaTeis CIpaBOYHOU U
HOPMAaTHUBHOM JINTEPATYPOU, HEIPOrPaMMUPYEMBIMU KaIbKYJISTOPaMHU.

BpeMs moAroToBku oTBETa MpU cAade 3adyeTa/sK3amMeHa B YCTHOU (opme JOJKHO
cocTaBisTh He MeHee 40 MUHYT (MO KETaHUI0 00YyYaromerocs OTBET MOXKET OBITh JO-
cpounbIiM). Bpems otBeTa — He 6osee 15 MUHYT.

[Ipy NOArOTOBKE K YCTHOMY 3K3aMEHY AK3aMEHYEMBbIii, KaK MPaBUIIO, BEJIET 3alUCU
B JINCTE YCTHOTO OTBETA, KOTOPHINA 3aTeM (110 OKOHYAHUHU PK3aMEHA) CIIaeTCs DK3aMEeHaTO-
py.

[Ipu mpoBeneHnH yCTHOTO PK3aMEHA IK3aMEHAIIMOHHBINA OWJIET BHIOMpAET caM dK3a-
MEHYEMBIN B CIIy4YalHOM IOPSIKE.

DK3aMEHATOopy MPEeIOCTaBIISIETCSl IPABO 33/1aBaTh 00YUYAIOIIUMCS JTOMIOJTHUTEIbHBIE
BOIIPOCHI B paMKax MPOTPaMMbl AUCHUIUIMHBI TEKYIIEro CEMECTpa, a TakKe, MOMHMO
TEOPETUYECKUX BOMPOCOB, JaBaTh 3a/a4M, KOTOPhIC U3YUYaTUCh HA MPAKTUYECKUX 3aHSTHU-
SIX.

OreHKa pe3yJbTaTOB YCTHOTO aTTECTAIlMOHHOIO MCHBITAHUS OOBSBIsSETCS OOydYa-
IOIIUMCS B IEHB €ro mpoBeaeHusd. [Ipu npoBegeHuM MUCbMEHHBIX aTTECTALIMOHHBIX HUCTIbI-
TaHUM UM KOMIBIOTEPHOTO TECTUPOBAHUS — B JIEHb UX MPOBEACHUS WM HE MO3HEE Clie-
JYIOIIETO padodero HS MOCJe UX MTPOBEICHMUS.

Pe3ynbTaThl BBINIOTHEHUS ATTECTAIIMOHHBIX HCHBITAHUM, MPOBOJUMBIX B MUCHMEH-
HOI popme, popMe UTOTOBOM KOHTPOJIBLHON padOTHl MM KOMIBIOTEPHOTO TECTUPOBAHUSA,
JIOJKHBI OBITH OOBSIBICHBI 00YYAIOIMMCS W BBICTABJICHBI B 3a4ETHBIC KHUKKU HE TTO3/THEE
CJIeIyIoIero pabovero AHs MOCe UX MPOBEACHHUS.
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Jiucr aKTyaJdu3anumn (l)OHIla OLHCHOYHBLIX CPEACTB M0 NTUCHUIIJIUHE «MarTemaTuKa

CDOHI[ OICHOYHBIX CPCACTB JUCHHIIJIMHBI IICPCCMOTPCH,

oOCy>XJIeH 1 0100peH Ha 3aceiaHnu Kadenpsl

ITIpoTokoit oT « » 20 roga Ne

3aB. kadenpoii

@OH/T OLIEHOYHBIX CPEJCTB JUCHUIUIMHBI IEPECMOTPEH,

o0cCyX/IeH U 000pEeH Ha 3aceaHuu Kadeapsl

ITIpoTokoit oT « » 20 roga Ne

3aB. kadenpoii

cI)OH,Z[ OLCHOYHBIX CPCACTB JUCHHUILIMHBI IICPCCMOTPCH,

00CyXKJIeH U 0J00peH Ha 3aceaHuu Kadeapbl

ITIpoTokoi oT « » 20 roaa Ne

3aB. kademnpoii
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