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CocraBurenb — Pabananosa Po3a KypOaHoBHa, crapimii npenojgaBatenb Kadeapsl
matematuku JAI'YHX.

Buyrpennuii penen3ent — MazaeBa Kymcusat McaeBHa, kaHauIaT negarorndeckKux
HayK CTapIiuii npenoaasatens kadeapsl maTematuku Y HX.

BHemnuii peunensent — Jlyryesa Apuza CaablkoBHa, KaHAMAAT (U3UKO - MaTeMa-
TUYECKUX HayK, JOIEHT Kadenpsl MpUKIaJHON MareMaTuku JlarecraHckoro rocynap-
CTBEHHOI'O YHUBEPCUTETA.

DoHO oyenounvix cpeocms no oucyuniune «Mamemamuxa» paspabomarn 6 coom-
8emMcmeuu ¢ mpebosanusamu gedepanbHo2o 20Cy0apcmeeHHo20 00pa308amenbHO20 CMAH-
oapma cpeonezo npogheccuonaibHo2o obpazosarus no cneyuanvrHocmu 38.02.08 «Topeo-
goe 0enoy, ymeepiucoenHo2o npukazom Munucmepcmea obpazosanus u nayku Poccuti-
ckoti Dedepayuu om 19 urona 20232., Ne 548 ¢ coomeemcmeuu ¢ npukazom Munucmep-
cmea npoceewenusi Poccutickou @edepayuu om 24 aseycma 2022 2. Ne762 «O6 ymeep-
arcoenuu Ilopsaodka opeanuszayuu u ocywecmenenus oopazoeamenvHol 0esameabHOCmu no
00pazoeamenvbubiM NPOCPAMMAM CPEeOHe20 NPOpecCUOHATbHO20 00PA308AHUSLY, 8 COOM-
gemcmeuu ¢ npuxazom Munucmepcmea obpazosanus u nayku Poccuiickou Dedepayuu
om 17 masn 2012 2. Ne413 «O6 ymeeporcoenuu gedepanbHo2o e0cyoapCcmeeHHo20 00paszo-
8amMeNbHO20 CMAHOAPMA cpeoHe20 0oue20 0OpPa3o08aHusy.

@doH/T OLICHOYHBIX CPEJICTB MO JIUCHUIUTMHE «MaTeMaThka» pa3MeIieH Ha O(pHuIr-
allbHOM caiite www.dgunh.ru

Pabananosa P.K. ®oHa o1nieHOUHBIX CPEACTB MO AWCIUILIMHE «MareMaTtukay s
crienmanbHocTH 38.02.08 Toprosoe neno. — Maxaukana: JII'YHX, 2026. — 58c.

PexoMeH10BaH K yTBepKJIeHHIO YueOHO-MeToauueckuM coBetoM JIT'YHX 10 map-
Tta 2026 T.

PexoMeHI0BaH K YTBEPXKJICHUIO PYKOBOJUTENEM OO0pa3oBaTeIbHON MPOrpaMMbl
CIIO — nporpaMmbl TMOATOTOBKH CIEIHAJIMCTOB CPEAHEr0 3BEHA MO CHEIUaIbHOCTU
38.02.08 Toprosoe aeno, Ataesoii T.A.

OnoOpen Ha 3acenanuu kKadenpsl matrematuku 24 dhespans 2026 r., mpotokoi Ne 6.


http://www.dgunh.ru/
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Ha3nayenue (poH1a OLICHOYHBIX CPEACTB

®onpa oneHouyHbIX cpeAcTB (nanee — ®OC) pazpabaThiBaeTCs Il TEKYIIETO KOH-
TPOJISI YCTIEBAEMOCTH (OLICHUBAHUS X0Jia OCBOCHUS JUCIUIUIMHBI), JIJI MPOBEICHUS TMPO-
MEXYTOYHOM aTTecTaluu (OIEHUBAHUS MPOMEKYTOYHBIX U OKOHUYATENIbHBIX PE3YyJIbTATOB
0o0y4eHHUs IO JUCHHUIUIMHE) 00yJarouXcs Mo AUCIUIIINHE «MaTtemaTrkay B 1eJIsIX OTpe-
JIEJICHUST COOTBETCTBUSI UX YUYEOHBIX JOCTH)KEHUW MO3TAIMHBIM TPeOOBaHUSIM 00pa3oBa-
TEJILHOW MpOrpaMMBbl CpeHero Mpo¢eCCUOHATBHOTO 00pa30BaHUsl — MPOrpaMMbl MOJITO-
TOBKHM crienuaiuctoB cpennero 3seHa (manee — [IIICC3) mo cneumanbHOoCcTH 38.02.08
Toprosoe aeno.

®OC no mpuctuiuimHe «MaTeMaTrKa» BKIIOYAIOT B ce0s: MepeueHh KOMIICTCHITUH,
dbopmupyembix B nporiecce ocBoenus [MIICC3; onucanne nokaszareneil 1 KpUTEPUEB OIIe-
HUBAHUS KOMIICTCHIIMNA Ha Pa3JIMYHBIX dTarmax ux (HOpMHUPOBAHMS, ONMCAHHUE ITKAJ OIle-
HUBAHUS, TUIIOBBIC KOHTPOJBHBIC 3aJaHUs WM WHBIC MaTepualibl, HEOOXOIUMBIC IS
OIICHKH 3HAHHMM, YMECHHUH, IPAKTHUECCKOTO OIbITa, XapaKTEPU3YIOIINX 3Tanbl (popMHUpoBa-
HUS KoMreTeHui B npouecce ocBoenus [IIICC3; MeTtonnuecknue Matepuabl, Opeaes-
IOIIME MPOLETYPhl OIIECHUBAHUS 3HAHUW, YMEHUN, TPAKTUYECKOTO OIbITa, XapaKTEePU3YIO-
[IUX 3Tarbl POPMUPOBAHUS KOMIIETEHIIUMN.

DOC chopmupoBaH Ha OCHOBE KJIFOUEBBIX TPUHIIUIIOB OLICHUBAHUSL:

— BaJIMJTHOCTH: OOBEKTHI OIEHKHU JIOJDKHBI COOTBETCTBOBATH MOCTABIICHHBIM IIEJISIM
o0yueHus;

— HAJEKHOCTHU: HCIIOJB30BAaHHUE €IMHOOOPA3HBIX CTaHAAPTOB M KPUTEPUEB IS
OILICHUBAHUS TOCTHKCHUM;

— OOBEKTUBHOCTH: pa3Hble OOydYaromuecs: IOHKHbI UMETh PaBHbIC BO3MOXKHOCTHU
JUTSL JOCTHXKEHUS ycTiexa.

OCHOBHBIMM MapamMeTpaMu U CBOMCTBAMHU (POHIA OLIEHOUHBIX CPEJICTB SIBJISFOTCS:

— TIpeAMETHAas HaIMpaBlICHHOCTh (COOTBETCTBUE MPEAMETY H3YUCHHS KOHKPETHOMU
JTUCHUTUIMHBI )

— cojJiep)KaHue (COCTaB M B3aMMOCBS3b CTPYKTYPHBIX €IWHUII, 00pa3yrolIuX CO-
JepkaHue TEOPETUIECKON U MPAKTUYECKON COCTABIISIFOIINX JUCIUTIIINHBDI);

— 00beM (KOJIMYECTBEHHBIN COCTaB OLIEHOUHBIX cpencTB, Bxoasmumx B DOC);

— KaudecTBO (OoHAA OIICHOYHBIX CPEACTB B IIEJIOM, OOECIEUMBAIOIIECTO MOJyYCHUE
0OBEKTHBHBIX M JIOCTOBEPHBIX PE3yJNbTAaTOB IPH MPOBEICHUH KOHTPOJS C Pa3IMYHBIMU
LCIISIMH.



I. HEPEHEHbD INIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI
OBHIEOBPA3OBATEJBHOU JTUCHHUIIJIMHBI
B COOTBETCTBHHU C ®I'OC CI10 1 HA OCHOBE ®1I'0OC COO

OcBoeHHe cojiepKaHus JUCHMUILUIMHBI «MaTeMaTthka» o0ecleunBaeT AOCTH)KCHUE

00yYaIOIMMUCS CIETYIOUINUX PE3YIbTaTOB:

Koo u naumenosa-
Hue KoHmpoaupye-
MbIX KOMRemeHyuil

Ilnanupyemoie pezyromamot 0c60eHUs OUCUUNTUHDL

Obwue

Jucyunaunapnoie (npeomem-
Hble

OK 01. BriGupars
CIOCOOBI  pEIICHUs
3ama4 npodeccuo-

HaJIbHON JIesATeIbHO-
CTH MPUMEHUTEIBHO K
pa3IU4YHBIM  KOHTEK-
cTaMm

B wactu TpymoBoro BocnwuTa-
HUS:

OP 1- roToBHOCTH K TpYyAY,
OCO3HaHUE IIEHHOCTH MacTep-
CTBa, TPyA0Jt00HE;

- TOTOBHOCTb K aKTUBHOW Jes-
TEIBHOCTU TEXHOJOTUYECKOU U
COLIMAJIBHOW  HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHIIMHPOBATh,
TUTAHUPOBATh U CAMOCTOSITEITEHO
BBITIOJIHATh ~ TaKyl  JIeATelb-
HOCTB;

- MHTEpPEC K pas3InyHbIM cde-
paMm TnpodeccuoHaIbHON  Jes-
TEIbHOCTH,

OBnaneHue yHUBEpPCATHHBIMU
y4eOHBIMU  TO3HABATEJIbHBIMU
JNEUCTBUSAMMU:

a) 0a30BbIC JIOTHYECKUE JEH-
CTBUSL:

OP 2 - camocrosaTensHO (op-
MYJIUPOBATh U aKTyalU3UPOBAThH
npobieMy, paccMmaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBaTh CYIIECTBEH-
HBI TPU3HAK WM OCHOBAHHS
IUIS CPaBHEHUS, KiIacCuPUKaUU
# 00001IEeHNS;

- OINpeAeNsATh LETU IesTellb-
HOCTH, 33JlaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABIIATH 3aKOHOMEPHOCTH
U TPOTUBOPEYHUS] B paccMarpu-
BaeMbIX SIBIICHUSX;

- BHOCUTb KOPPEKTHBBI B Jiesl-
TEIBbHOCTh, OLIEHUBATh COOTBET-
CTBUE PE3YJIbTAaTOB LIEJSM, OIle-
HUBATh PUCKH TOCIEICTBUI Jie-
ATEJIHLHOCTH;

JIP 1 -BnageTs METOIaMU JI0Ka3a-
TEJbCTB, AJITOPUTMAaMU PELIEHUS 3a-
nad; ymMmeHue popmyiaupoBaTh Onpee-
JIEHUS1, aKCUOMBI U TEOPEMBI, TpUMeE-
HATh UX, IPOBOJUTH JOKA3aTEIbHbIE
paccyXIeHHUs B X0JI¢ pELICHMs 3a/1a4;

AP 2 - ymeTh onepupoBaTh MOHATHUS-
MU: CTENIEHb YHCIIa, JorapudM YuCa;
YMEHUE BBIITOJIHATH BBIYACICHUE 3HA-
YEeHUH U IpeoOpa3oBaHus BBIPAKECHHH
CO CTEMEeHsIMH U Jorapudmamu, mpe-
o0pa3oBaHus IPOOHO-PAIIMOHATBHBIX
BBIPAXKEHHUI;

[P 3 - ymeTs onepupoBaTh MOHATHUSA-
MH: palliOHaIbHBIE, NPPALMOHAIIb-
HbI€, I0Ka3aTeNbHbIE, CTEIIEHHBIE, JIO-
rapudmMuyecKue, TPUrOHOMETpUYe-
CKHE€ ypaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

[P 4 - ymeTs oniepupoBaTh NOHATH-
sMu: GYHKIHSI, HETIpephIBHAS (YHK-
1Us1, IPOU3BOIHAs, IEPBOOOpa3Hasi,
ONpEIEICHHBIN UHTETPaNl; YMEHHE
HaXOJUTh IPOU3BOIHBIE AIIEMEHTAp-
HBIX (QYHKIUH, UCTIONB3YS CIIPaBOY-
HbI€ MaTepUaJIbl; UCCIEN0BATh B IIPO-
CTeHIux ciy4yasx QyHKIIMHA Ha MOHO-
TOHHOCTb, HAXOJUTh HAaHOOJIbIINE U
HauMEHbIINE 3HauUeHUs QyHKIIHII;
CTPOUTH TPaPUKH MHOTOUJIEHOB C UC-
II0JIb30BaHMEM allllapaTa MaTeMaTuye-
CKOTO aHaJIN3a; IPUMEHSTH IPOU3-
BOJHYIO IIPHU PEUICHUH 33/]1a4 Ha JIBU-
KEHUE; PelIaTh MPAKTUKO-
OpHUEHTHPOBAHHBIE 337]a4H HA
HanOoJbIINE U HAUMEHBIIINE 3HAYE-
HUsI, HA HaXO0KJICHNE ITyTH, CKOPOCTHU
U YCKOpEHMUS;

JAP 5 - ymeTs onepupoBaTh MOHITH-




- pa3BUBaTh  KpEaTHBHOE
MBIIJICHUE TIPU PEIICHUU >KU3-
HEHHBIX IPo0IeM

0) 6a30BBIE  HCCIIEIOBATENb-
CKHE JEeHCTBHUS:

OP 3 - BiazeTr HaBLIKAMU
y4eOHO-UCCIIeIOBATEIbCKOH U
MPOEKTHOM JIeSITEILHOCTH,
HaBBIKAMHU  Pa3pelIeHus Tpo-
oeMm;

- BBISIBIISITD MPUYUHHO-
CJICICTBCHHBIC CBSI3U U aKTyaJlH-
3UpOBaTh 3a/ady, BBIJBUTATH
TUTIOTE3Y €€ PeICHUs, HaXOIUTh
apryMEHTHI JUIsl JOKa3aTelbCTBa
CBOMX YTBEPXKICHHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU pelle-
HMUS,

- aHAM3UPOBATH MOTYYCHHBIE
B XOJI¢ pEIICHUS 3a7a4H Pe3yJib-
TaThl, KPUTUYECKH OICHUBATH
WX JOCTOBEPHOCTh, IPOTHO3H-
poBaTh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

-- YMETh TIEPEHOCHUTDH 3HAHUS B
MMO3HABATEIPHYIO W TIPaKTHYe-
CKyI0 00JIaCTH JKU3HENeSATENb-
HOCTH,

- yMeTh HWHTETPHUPOBATH 3HA-
HUS U3 Pa3HbIX PEIMETHBIX 00-
JIacTei;

- BBIIBUTaTb HOBBIE MJCH,
npeniaraTh OpUTHHAIILHBIC
MTOAXObI U PEIICHUS;

U CIIOCOOHOCTHh MX MCIOJIB30Ba-
HMS B MO3HABATEILHOM M COIHU-
AJIbHOU IPAKTUKE

SIMU: pallMOHaNbHas (GYHKLIHUS, TOKa-
3arenbHas QYHKIIMS, CTeIeHHAs
¢bynkuus, norapudmudeckas QyHK-
111, TPUTOHOMETpUYecKre (PyHKINHU,
oOparHble PYHKIINH;, YMEHUE CTPOUTH
rpaduku U3y4eHHbIX PYHKITUH, UC-
MOJIb30BaTh 'paMKH MPH U3YIECHUU
MIPOLIECCOB U 3aBUCUMOCTEH, TPH pe-
IICHUU 33/1a4 U3 JPYTruX y4eOHbIX
MPEeIMETOB U 3a/1a4 U3 peaibHON KH3-
HU; BBIpaXaTh (HOpMyIaMH 3aBUCUMO-
CTH MEXIY BEJIMUYUHAMU;

[P 6 - ymeTh pemiatb TEKCTOBBIE
3aJlauM pa3HbIX TUIOB (B TOM YHCIIE Ha
MPOLICHTBI, JOJIM U YaCTH, Ha JBHKE-
HUe, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J]a4H U3 00JIaCTH
yIpaBieHUs JIUYHBIMUA U CEMEMHBIMU
(uHaHCAMU); COCTABIIATH BBIPAKEHUS,
ypaBHEHHUsI, HEPABEHCTBA U UX CHUCTe-
MBI IO YCJIOBHIO 3314, UCCIIEIOBATh
MOJIyYEHHOE PEIIeHNE U OLIEHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

AP 7 - ymeTs onepupoBaTh MOHITH-
SMU: cpeiHee apupmMeTudecKoe, Me-
nuaHa, HauOoJbIllee U HaMMEHbIIee
3HA4YeHUs, pa3Max, JUCIIEPCusi, CTaH-
JApTHOE OTKJIOHEHHUE YHCIOBOTO
Habopa; yMeHHUe U3BIIEKaTh, UHTEP-
MPEeTUPOBaTh UH(POPMALIHIO, TIPE-
CTaBJICHHYIO B Ta0JIMIaX, HA JHa-
rpamMmax, rpadukax, oTpaxaronyro
CBOMCTBA peasbHBIX MPOIECCOB U SIB-
JICHUI1; TPeACTaBIATH UHPOPMAIUIO C
MOMOIIBIO TaOJIHII U TUarpaMM; Uc-
CJIeI0BAaTh CTAaTUCTHUECKUE JaHHbIE, B
TOM YHCJIe C IPUMEHEHUEM rpadude-
CKHX METOJOB U AJIEKTPOHHBIX
CpPEACTB;

AP 8 - ymeTs onepupoBaTh MOHITH-
SIMH: CJIy4alHBIN OIBIT U CIIly4alHOE
COOBITHE, BEPOSTHOCTD CIIYy4aitHOTO
COOBITHSI; YMEHUE BBIYUCIISTH BEPOAT-
HOCTb C UCIIOJIb30BaHUEM rpaduye-
CKUX METOOB; IPUMEHSATH (HOPMYJIBI
CIIOKEHUSI U YMHOKEHHSI BEPOSITHO-
cTel, KoOMOMHATOpHBIE aKkTHI U (Pop-
MYJIbI IPU PEUICHUH 33/1a4; OLIEHUBATh
BEPOSITHOCTH peasibHBIX COOBITUH;
3HAKOMCTBO CO CIIy4alHbIMU BEJIUYU-
HaMH; YMEHUE PUBOTUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHUCEIl B




MPUPOJHBIX U OOIECTBEHHBIX SIBJIC-
HUSX;

JAP 9 - ymeTs onepupoBaTh MOHATHUSA-
MHU: TOYKa, IpsAMasi, MJI0CKOCTb, IIPO-
CTPAHCTBO, IBYTPAHHBINA Yo, CKpe-
IIMBAOLIUECS IPSIMbIE, TapaJlJIelb-
HOCTB U MEPIEHAUKYISIPHOCTH Mpsi-
MBIX U IUIOCKOCTEH, yroi Mexay npsi-
MBIMH, YTOJI MEXY IPSIMO U TI0C-
KOCTBIO, YTOJI MEXKAY IIIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
paccTosiHAE MEeXAY NPSMBbIMHU, pac-
CTOSTHHE MEX]y TUIOCKOCTSIMH; yMe-
HUE UCIOJIb30BATh IIPU PEIICHUH 3a-
Ja4 U3y4eHHbIe (DaKThl U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPY’KAIOIIETO
MUDA;

JAP 10 - ymeTs onepupoBaTh MOHATH-
SIMU: MHOTOI'pPaHHUK, CEUEHHE MHOTO-
rpaHHMKa, Ky0, mapauienenumne,
npu3Ma, nupamuia, Gurypa u mno-
BEPXHOCTh BPAIICHUS, IUIHHID, KO-
HyC, map, cgepa, ceueHus Gurypsl
BpAIEHHS, TUIOCKOCTh, Kacaroulasics
cepsl, HUINHAPA, KOHYCa, IUI0IAb
MOBEPXHOCTU HUPAMHU/IBI, IPU3MBI,
KOHYca, HWIMHJPA, IIIOLIa b CPEpHI,
00beM Ky0a, MPSIMOYTOJILHOTO Hapa-
Jenenunena, MupaMuibl, IPU3MBbI, LU-
JUHJIpa, KOHYCAa, I1apa; yMEeHHue u300-
pakaTb MHOTOTPAHHUKHU U TOBEPXHO-
CTH BpAILCHUS, UX CEUCHHS OT PYKH, C
MIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
U 3JICKTPOHHBIX CPE/ICTB; YMEHHUE pac-
MI03HABATh CUMMETPHIO B IIPOCTPaH-
CTBE; YMEHHUE PaCcIO3HaBATh MPABUIIb-
Hbl€ MHOTOI'DaHHMKH;

YMETh ONEPUPOBATH MOHATHIMMU:
IBM)KEHUE B IPOCTPAHCTBE, MOAOOHbIE
(Gurypsl B IpoCTpaHCTBE; UCIIONIb30-
BaTh OTHOLIEHHUE IUIOLIA/IeH MOBEpX-
HocTell 1 00BEeMOB OJJOOHBIX (QUTYP
IIPU PELICHUH 3a7ay;

JAP 11 - yMeTb BBIUUCIATH T€OMETPU-
4YeCKHe BEJIMYMHBI (IJIMHA, yroJ, II0-
a/ib, 00BEM, IIOMAAh ITOBEPXHO-
CTH), UCTIOJIB3YS U3yUEHHBIE (DOPMYJIBI
U METOJIBI;

- YMETh ONEPUPOBATH MOHATHIMHU:
PSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT,
KOOPJAMHATBI TOUYKH, BEKTOP, KOOPAH-




HaThbl BEKTOPA, CKAISIPHOE MTPOU3BEIE-
HUE, yTroJI MEKy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEJICHNE BEKTOpA Ha
YHUCJIO; HAXOAUTH C IIOMOIIBIO U3Y-
YeHHBIX (OPMYIT KOOPIAUHATHI cepe-
JUHBI OTPE3Ka, paCCTOSTHUE MEXKIY
JBYMSI TOUKaMU;

P 12 -ymeTh BBIOUpATH TTOIXOISIIIHIA
M3Y4YEHHBII METOJT JUIsl pelIeHus 3a/1a-
YH, paclio3HaBaTh MaTEMaTUYECKHE
(hakThl 1 MaTeMaTHYECKHE MOJICTU B
MPUPOJHBIX U OOIIECTBEHHBIX sBJIE-
HUSIX, B UCKYCCTBE; YMEHHE MPUBO-
JTUTh TPUMEPBI MATEMAaTUYECKUX OT-
KPBITUH POCCUNCKOW U MUPOBOM Ma-
TEeMaTUYECKON HAyKU

OK 02. Hcooas3o-
BaTb  COBPCMCHHBIC
CpencTBa ITOMCKA,
aHaJ3a W WHTEpIpe-
Taluu UHOOPMALIUH U
nH(pOpMaMOHHBIE
TEXHOJIOTHU JIJIS1 BBI-
MTOJTHEHHS 3a1a4
npodeccroHanbHOM
JEATETLHOCTH

B obnactu 1ieHHOCTH HAy4YHOTO
MO3HAHUS:

OP 1 -cpopmMHupOBaHHOCTH MHU-
POBO33pEHMsI, COOTBETCTBYIOILIE-
ro COBPEMEHHOMY YPOBHIO pa3-
BUTHSA HAayKH U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO  Ha
Juanore KyJbTyp, CIIOCOOCTBY-
IOIIETO OCO3HAHUIO CBOEr0 Me-
CTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpPUIEHCTBOBAHHUE SI3bIKOBOM
U YHUTATEIbCKOM KYJIBTYPBI Kak
CpeIcTBa B3aWMO/JICVCTBHUS
MEXAYy JIIOJAbMH U TO3HAHUS
MUDA;

- OCO3HAHME IIEHHOCTH HAay4YHOM
NEesTEIbHOCTH, TOTOBHOCTH
OCYILIECTBISATh MPOEKTHYIO U
HCCIIEI0OBATENIbCKYIO  JIeSITElIb-
HOCTb HWHAMBHIYyaJIbHO U B
rpymre.
OBnagenue
y4eOHBIMH
NEUCTBUSIMU:
B) paboTta ¢ nHpopmManueit:

OP 2 - BiazgeTh HaBLIKAMH IIO-
nydeHuss WHQPOPMAIUU U3 HC-
TOYHHUKOB Pa3HBIX TUIIOB, CaAMO-
CTOSITEJIBHO OCYHIIECTBJISATh IIO-
UCK, aHaJIU3, CUCTEMaTU3alUI0 U

YHUBEPCATbHBIMU
MO3HABATEILHBIMU

MHTEpIpeTaluio  uHPOpMaLUun
pa3IMYHBIX BUAOB U  (QopMm
IIPE/ICTABIICHMS;

- CO3/1aBaTh TEKCThl B pa3iidy-
HBIX hopMaTax ¢ y4eToM HazHa-
yeHus: MHOOPMAIMU U TICJICBOU

JAP 1 - ymeTs onepupoBaTh NOHSTHS-
MH: pallMOHalbHas (PYyHKIMs, IOKa3a-
TenbHass (DYHKIMS, CTerneHHas (QYyHK-
nus, Jorapupmuueckas —QyHKIHS,
TPUTOHOMETpPHUYECKHE (PYHKIHH, 00-
patHble (YHKIMM; yYMEHHUE CTPOUTh
rpaduKd HM3y4eHHBIX (QYHKUUH, HC-
[0JIb30BaTh TIpaUKU NPH HU3YYEHUH
MPOLECCOB M 3aBUCUMOCTEH, MPHU pe-
HIEHUU 3ajad U3 JPYrux Yy4eOHBIX
IIPEIMETOB U 3a7au U3 pealbHOM KuU3-
HU; BbIpaXaTb (OpMyIaMU 3aBUCUMO-
CTH MEXIY BEJIMUYNHAMU;

AP 2 - yMeTh onepupoBaTh MOHATHS-
MU: TOXKJECTBO, TOXKIECTBEHHOE IIpe-
o0Opa3oBaHHe, YPAaBHEHUE, HEpPABEH-
CTBO, CHCTEMa YpAaBHEHUNW M Hepa-
BEHCTB, PaBHOCHJIBHOCTb YypaBHEHHH,
HEPABEHCTB U CUCTEM, PallMOHAJIbHBIE,
UppalMoHalbHble,  I1OKa3aTelIbHBIE,
CTETeHHbIE, Jorapu(MUUECKue, TpH-
TOHOMETPUYECKHE YPAaBHEHHUsS, HeEpa-
BEHCTBA U CHCTEMBI; yYMEThb DEIIaTh
yYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
MIOMOLIBIO PAa3JINYHBIX MPUEMOB; pe-
I1aTh ypaBHEHMs, HEPABEHCTBA U CHU-
CTEMBl C IIAPaMETPOM; IPUMEHSATh
YpaBHEHMsI, HEPAaBEHCTBA, UX CUCTEMBbI
JUIS PELIEHUs] MaTeMAaTUYECKUX 3a/1ay
MW 3a7a4 U3 pa3IUuHbBIX oOjactei
HayKU U PEAJIbHOU KU3HU;

P 3 - ymers cBOOOJHO ONEPUPOBATH
MOHATUAMM: JBW)KEHHE, Iapalljielib-
HBII TIEPEHOC, CUMMETPUS Ha IUIOCKO-
CTH U B IPOCTPAHCTBE, MIOBOPOT, Ipe-
oOpasoBaHue o00us, MoA00HbIE (HU-
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ayJUTOpPHU, BBHIOWpAs  OMNTH-
MaJgpHYIO0 (QopMy TIpeacTaBie-
HUSI U BU3YyaJIU3alHH;

- OLICHHWBATh JOCTOBEPHOCTD,
JETUTUMHOCTh MH(OpMaLuy, ee
COOTBETCTBHE IIPABOBBIM U MO-
PaIbHO-ITHYECKUM HOPMaM;

- WCIIONIb30BAaTh CPEJCTBA HH-
(OpMaIMOHHBIX ¥ KOMMYHHKa-
IIMOHHBIX TEXHOJIOTHH B pelie-
HUHM KOTHUTHUBHBIX, KOMMYHUKa-
THUBHBIX ¥ OpPraHU3AIMOHHBIX
3ajad ¢ coOIoIeHeM TpeboBa-
HUH 3PrOHOMUKH, TEXHUKH Oe3-
ONACHOCTH, TUTHEHBI, PECypco-
cOepexeHHsI, MPAaBOBBIX M ITH-
YeCKUX HOpPM, HOpM HH(OpMa-
LIMOHHON 0€30MaCHOCTH;

- BJIAJICTh HABBIKAMHU PaCIIO3HA-
BaHMS U 3aIIUTHl MH(OPMAIUH,
nH(POPMAIIMOHHON  Ge30macHo-
CTH JINYHOCTH

TYpBl; YMETh pacro3HaBaTh PaBHBIC U
nmoAgoOHbIE (GUTYPBI, B TOM YHCIIC B
MPUPOJIC, WCKYCCTBE, AapXUTEKTYPE;
YMETh HCIOJIB30BaTh T€OMETPUUECKUE
OTHONICHUS, HAXOAWTHh TeOMEeTpHYe-
CKHM€ BEJIIMYWHBI (IJTMHA, YTOJI, TUIO-
manb, 00bEM) MPHU PEIICHUH 3a/1a4 U3
IPYTUX y4eOHBIX MPEIMETOB U U3 Pe-
aJTbHOM JKU3HU




I1. OMMCAHUE IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIMHU HA PA3/IMYHbLIX 3TAITAX UX ®OPMUPOBAHUA,
OIIMCAHUE HIKAJI OHEHUBAHUA

2.1. CTpykrypa ¢poHIa OLIEHOYHBIX CPEACTB
JJISl TEKYLIero KOHTPOJISl YCIIeBAeMOCTH M IPOMeKYTOUYHOM aTTecTauuu

IInanupyemvole
pe3yibmamul
0ce0eHUs oucyu-

Haumenosanue oyenouno-
20 cpeocmea

Ne |  Kommponupye- | Koo konmponu-
N NJIUHBL, XAPAK- Texviuuii
n/ | mole memol Ouc- | pyemoii Komne- yu Ipomescymou-
n UUNTTUHBL menyuu meplsylotmue KOHMPONL | 9 ammecma-
amanvt popmu- ycnesaemo-
posanus Komne- cmu uus
menyuu
1. | Tema 1. IIoTOpe- | OK 1, OK 2 OK 01 —BOIIPOCHI Bompocsl Kk  3k-
HHEe Kypca Marema- O6mwme pesynbTa- | aus ycrHoro | 3ameny Nel
THKHU OCHOBHOM Te1: OP1- OP3 orpoca; IIpaxTueckoe
IIKOJIbI JucuuninHapHbele | — recropele | 3aAaHue Ne 37,
pe3yIbTaTHhI: 3aaHMs 38, 51
JP1- P12
OK 02
OO6mme pe3ynbTa-
te1: OP1, OP2
JucuunimHapHbie
pe3yAbTaTHI:
JP1- 1P3
2. | Tema 2. Ilpsambie u | OK 1, OK 2 OK 01 — Bompockl | Bompocel k- 9k-
IUVIOCKOCTH B IPO- O6mme pe3ynbTa- | nus  obcyx- | 3ameHy Ne27
CTPAHCTBe. To1: OP1- OP3 JICHUST; [IpakTnueckue
JucuunnuHapHbie | — tecroBple | 3a1aHust Ne 30,
pe3yJIbTaThI: 3aaHMs 34
JP1- IP12
OK 02
OOue pesynbra-
T61: OP1, OP2
JlucuuniuHapHsle
pE3yNbTaThI:
JP1- IP3
3. | Tema 3. Koopmuna- | OK 1, OK 2 OK 01 — BOIIPOCHI Bompocsl Kk 3k-
Thl U BEKTOPbI O6mwme pesynbTa- | aus  o6Cyk- | 3ameHy Ne37
Tel: OP1- OP3 NCHUS; [TpakTHyeckue
JucuMninHapHbele | — tecropele | 3adaHus Ne 14,
pe3yJIbTaThI: 3aaHus 28, 29,
JAP1- P12
OK 02
OO6mme pe3ynbTa-
te1: OP1, OP2
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JucuunnmHapHbie
pe3yJIbTaThI:
JP1- 1P3

Tema 4. OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuue-
cKkHe PyHKIUH

OK1,0K2

OK 01

OOume pesynbra-
Te1: OP1- OP3
JucuuninmHapHbie
pe3yIbTaTHI:

JIP1- JIP12

OK 02

OO6mme pe3ynbTa-
te1: OP1, OP2
JucuunimHapHbie
pe3yAbTaTHI:

JIP1- JIP3

— BOITPOCHI
UL 00CyX-
JICHUS,

— TECTOBBIE
3a7aHus

Bonpocel k 3k-
3ameny Ne6- 19,
[IpakTnueckue
3aganus Ne 6, 20,
31, 36,49

Tema 5. Kommiaekc-
HBIE YU CIa

OK1,0K2

OK 01

OO6mme pe3ynbTa-
Te1: OP1- OP3
JucuunimHapHbie
pe3yIabTaTHhI:

JIP1- JIP12

OK 02

OO6mme pe3ynbTa-
te1: OP1, OP2
JucuuninmHapHbie
pe3yIbTaTHI:

TIP1- JIP3

— BOTIPOCHI
UisE  00CyX-
JICHUS,
TECTOBBIC
3aaHus

Bompocsl k  9k-
3ameny Nel

Tema 6. IIpousBon-
Hasg (yHKuUH, ee
NpUMeHeHHne

OK1,0K2

OK 01

OOume pesynbra-
T61: OP1- OP3
JucuunnmHapHbie
pe3yJIbTaThl:

JP1- IP12

OK 02

OOmme pesynbra-
Te1: OP1, OP2
JucuunimHapHbie

pE3yNbTaThI:
JP1- IP3

— BOITPOCHI
UL 00CyX-
JICHUS,

— TECTOBBIE
3a7aHus

Bonpocel k 3k-
3ameny Ne20-22
[IpakTnueckue
3aganus Ne §, 22,
23,32, 44,47

Tema 7. MHoro-
TPAaHHUKH W Teja
BpalleHUs

OK1,0K2

OK 01

OO6mme pe3ynbTa-
Te1: OP1- OP3
JucuunimHapHbie
PE3YIbTATHI:

JIP1- JIP12

OK 02

OO6mme pe3ynbTa-
te1: OP1, OP2

— BOTIPOCHI
Uit 00CyX-
JICHUS,

— TECTOBbBIE
3a1aHusA

Bompocsl kK  9k-
3ameny No28-36
IIpaxkTrueckue

3amaaust Ne 13,
27,45, 50
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JucuuninmHapHbie
pe3yJIbTaThl:
JP1- 1P3

Tema 8. IlepBo00-
pa3Has (pyHKUHUH, ee
NpHUMeHeHHne

OK1,0K2

OK 01

OOume pesynbra-
Te1: OP1- OP3
JucuuninmHapHbie
pe3yIbTaTHI:

JIP1- JIP12

OK 02

OO6mme pe3ynbTa-
te1: OP1, OP2
JucuunimHapHbie
pe3yAbTaTHI:

JIP1- JIP3

— BOITPOCHI
UL 00CyX-
JICHUS,
TECTOBBIE
3aaHuA

Bonpocel k 3k-
3ameny Ne23
[IpakTnueckue
3agaaus Ne 10,
11, 25, 48

Tema 9. Crenenu mn
kopHu. CreneHHas
byukuus

OK1,0K2

OK 01

OO6mme pe3ynbTa-
Te1: OP1- OP3
JucuunimHapHbie
pe3yIabTaTHhI:

JIP1- JIP12

OK 02

OO6mme pe3ynbTa-
te1: OP1, OP2
JucuuninmHapHbie
pe3yIbTaTHI:

TIP1- JIP3

— BOTIPOCHI
UisE  00CyX-
JICHUS,
TECTOBBIC
3aaHus

Bompocsl k  9k-
3ameny Ne2
IIpaxkTrueckue
3amaaust Ne 21,
41

10.

Tema 10. Iloka3a-
TeJbHasA QyHKIHA

OK1,0K2

OK 01

OOume pesynbra-
T61: OP1- OP3
JucuunnmHapHbie
pe3yJIbTaThl:

JP1- IP12

OK 02

OOmme pesynbra-
Te1: OP1, OP2
JucuunimHapHbie

pE3yNbTaThI:
JP1- IP3

— BOITPOCHI
UL 00CyX-
JICHUS,
TECTOBBIE
3aaHuA

Bonpocel k 3k-
3ameny Ne 4, 15,
16,17, 18
IIpakTrueckue
3amaausa Ne 3, 7,
17,21, 42,

11.

Tema 11. Jlorapudg-
mbl. Jlorapudpmmuue-
ckas pyHKuMsA

OK1,0K2

OK 01

OO6mme pe3ynbTa-
Te1: OP1- OP3
JucuunimHapHbie
PE3YIbTATHI:

JIP1- JIP12

OK 02

OO6mme pe3ynbTa-
te1: OP1, OP2

— BOTIPOCHI
Uit 00CyX-
JICHUS,
TECTOBBIC
3a1aHus

Bompocsl kK  9k-
3ameny Ne3, 4, 5
IIpaxkTrueckue
3amanus Ne 4, 5,
18, 19, 40
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JlucuuniauHapHsle
pE3yJIbTaThI:
JAP1- JIP3

12.

Tema 12. Mmuo:xe-
DJIeMEeHTHhI

CTBA.
Teopuu rpados

OK1,0K2

OK 01

OOume pesynbra-
To1: OP1- OP3
JlucuuriuHapHsle
pE3yNbTaThI:

JAP1- IP12

OK 02

OO6mme pe3ynbTa-
te1: OP1, OP2
JucuunimHapHbie
pe3yabTaTHhI:

JIP1- JIP3

— BOTIPOCHI
UL 00CyX-
JICHMS,
TECTOBBIC
3alaHusA

13.

Tema 13. DiaeMeHThI

KOMOMHATOPUKH,

CTATHCTUKH H TeEOo-

pHYH BEepOSITHOCTEH

OK1,0K2

OK 01

OO6mme pe3ynbTa-
1o1: OP1- OP3
JucuunimHapHbie
pe3yIabTaTHhI:

JAP1- IP12

OK 02

OO6mme pe3ynbTa-
te1: OP1, OP2
JlucuuniuHapHsle
pE3yNbTaThI:

JIP1- JTP3

— BOIIPOCHI
it o0cyx-
JCHHUSL;
TECTOBBIC
3a1aHus

Bompocsl k  9k-
3ameny No24, 25,
26
[IpakTnueckue
3aganus Ne 12,
26, 39

14.

Tema 14. YpaBHe-

HHA U HEPABCHCTBA

OK1,0K2

OK 01

OOume pesynbra-
Te1: OP1- OP3
JlucuuriuHapHsle
pE3yJIbTaThI:

JAP1- 1P12

OK 02

OOmme pesynbra-
Te1: OP1, OP2
JlucuuriuHapHsle

pE3yNbTaThI:
JP1- IP3

— BOTIPOCHI
UL 00CyX-
JICHMS,
TECTOBBIC
3aaHusA

Bonpocel k 3k-
3ameny Nel5- 19
[IpakTnueckue
3aganus Ne 1, 3,
5,7, 15, 17, 21,
31,41,43,49

2.2. Kpurepuu onieHUBAHUSA Pe3yJIbTATOB OCBOCHHS AU CIUIIINHBI
HA Pa3JIMYHBIX 3TANAX UX JOCTHKEHHUS M0 BUIAM OLIEHOYHBIX CPe/ICTB

bannbHO- pedTHHTOBas cHCTeMa SBIsSeTCS 0a30BOM CHCTEMOM OIICHHUBAHMS JIOCTH-
KEHUs 00yJarOIUMHKCS PE3YIbTaTOB 00yUCHHUS.
HTtoroBasi orieHKa JOCTHUXKEHUS OOYUYarOIIUMHUCS PE3yJbTaTOB OOYUEHHS B paMKax
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OaJITEHO- PEUTHHTOBOM CHUCTEMBI OCYIIECTBIISIETCS B XOJ€ TEKYIIETO KOHTPOJIA yCIieBae-
MOCTH, MPOMEXYTOYHOM aTTECTAIMA U OMPENEIIeTCS KaKk cymMMa OayioB, TIOJYYCHHBIX
00y4aromuMUCs B pe3yiIbTaTe MPOXOKIACHHS BceX (HOpM KOHTPOJISL.

Onenka OCTIKEHUS OOYYAIOIIMMUCS PE3YJIbTaTOB OOYYEHHs IO JUCIUILINHE
CKJIQ/IBIBAETCS U3 IBYX COCTABIISIFOIINX:

v miepBasi COCTaBJISAIONIAsA — OLEHKA TPETOIaBaTelIeM JOCTHKEHUS 00yJarOMMUCS
pe3ynbTaTOB OOyUeHUs B TEUCHHE CEMECTpa B XOJE TEKYIIETO KOHTPOJS YCIEBAEMOCTH
(makcumym 100 OamnoB). CTpyKkTypa MepBOM COCTABIIAIOIIEH ONpenesieTcs] TEXHOIOTH-
YECKON KapTO# JNUCIMIUIMHBI, KOTOpas B Hadajle ceMecTpa JOBOJIUTCS 0 CBEACHHUS 00y-
YaroNuXxcs;

v/ BTOpas COCTaBIISIOIIAs — OLEHKA C(POPMHUPOBAHHOCTH KOMIETeHIUK(I) 00yUaro-
MXxcst Ha 9k3aMeHe (MakcumyM — 30 6aiioB) wiun 3auere (MakcumyM — 20 6asioB).

namu «OTJIMYHOY» | «XOPOIIO» | «YJIOBJIETBOPUTEIBHO» | «HEYIOBJICTBOPUTEIIHLHO
oannovHan
«3aUTEHO» «HE 3a4YTECHO»
wKkana
100- 85u> 70 — 84 51 -69 0-50
oannovHan
wKana

INEPEYEHDb OIIEHOYHBIX CPEACTB

No | Haumenoeanue Xapaxkmepucmuka oyeHo4H020 Ilpeocmaesnenue oye-
n/n OUEeHOUHO020 cpeocmea HOYHO020 cpedcmea 6
cpeocmea DOCe
YCTHBIE OHEHOYHBIE CPEACTBA
1 | Ycruslii onpoc CpenctBo KOHTpOJISA, Opranu3oBan- | Bompockl s oGCyx-

HOE KakK CrenuagbHas Oecea mpero- | IeHUus M0 TeMaM JIUC-
JaBaTels ¢ 00yJaroMUMCs Ha TEMBbI, | ITUTUIAHBI

CBSI3aHHBIC C M3y9aeMOU JUCIIUILIH-
HOW, ¥ paCCYNTAHHOE HA BBISICHEHUEC
o0beMa 3HaHMI 00y4aroIIerocs 1Mo
OTIPENICIICHHOMY pa3Jielly, TeMe, IIpo-

OJieEMe | T.II.
INNCBMEHHBIE OIIEHOYHBIE CPE/ICTBA
2 | Tecr Cucrema CTaHIAPTU3UPOBAHHBIX 3a- | MOH TECTOBBIX 3aj1a-

JaHWW, TO3BOJISIONIAS ABTOMATU3U- | HUM
pOBaTh MPOLEAYPY U3MEPEHUS YPOB-
Hsl 3HaHUUW ¥ YMEHUI 00y4aronierocs

3 | KonrponbHas pa- | CpenctBo NpoBEpKU YMEHUI npuMe- | KOMIIIEKT KOHTPOJIb-
oota HATH MOJIyYEHHBIE 3HAHUA ULl pellle- | HbIX 3aJIaHUM 110 Bapu-
HUS 33724 OIPEJEICHHOIO THIA 110 aHTaMm

TEME WUJIU pa3ieiny
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4 | 3apgaua DTO CpencTBo pPacKpbITUSI CBSi- | 3aJlaHusl 1O 3a]ja4aM
31 MEX]ly TaHHBIMU U UCKOMBIM, 3a-
JAHHBIE YCIIOBUMEM 3a/1a4d, HA OCHOBE
4ero HaJI0 BBIOpATH,
a 3aT€M BBITIOJIHUTD JEHCTBUS, B TOM
yucie apudmeTruuecKkue, M 1aTb OT-
BET HA BOIPOC 3a/1a4u
5 | CamocrositenpHas | OTO BuA Yy4eOHOW AesTeNbHOCTH, | KOMIUIEKT 3amanuii Jyist
paboTta peayCcMaTpPUBAIOIIUI WHJVBUY- | CAMOCTOSITEIILHOU pa-
ATbHYI0 pabOTy O0ydJarommxcs ¢ 1e- | 00THI IO BApUaHTaM
7610 (hopMUpOBaHUS 3HAHUI-KOTIHI 1
3HaHWH, TMO3BOJSIONIUX peiaTh TH-
NOBBIE 33/1a4H.
A) KPUTEPUU N HIKAJIA OHEHUBAHUSA OTBETOB
HA YCTHBIE BOIIPOCBI
No Kpumepuu oyenuganusn HlIkana oyenok
n/n Konuue- Ouenka
cmeo
oannos
1. 1) oOy4aronuiics MOJHO U APrYMEHTUPOBAHO OTBEYACT 10 OtnuuHO
MO COJIEP’KAHUIO 3aJaHUS; (BBICOKUI
2) oOHapyXuBaeT TOHMMaHUE MaTepuana, MOXKET YPOBEHb
000CHOBaTh CBOU CYXICHUS, NMPUMEHUTh 3HAHUSA Ha chopmupo-
IIPaKTUKE, TPUBECTU HEOOXOIUMBIE PUMEPHI HE TOJIb- BAaHHOCTHU
KO 10 YYEOHHKY, HO M CAMOCTOSATEIbHO COCTABIJICHHBIE; KOMITIETEH-
3) uznaraet MaTepuall NocJie0BaATENbHO U MPABUIILHO 11N
2. IIOJIHO M apryMEHTUPOBAHO OTBEYAET IO COIAEPIKAHUIO 8 Xopomio
3a/laHus; OOHApYXKMBAaeT MOHMMAaHUE MaTepuasa, MO- (mocrarou-
XKET 00OCHOBATh CBOU CYXKIEHUS, MPUMEHUTh 3HAHUS HBIA ypO-
Ha MpaKTHKE, MPUBECTH HEOOXOAMMBIC MPUMEpPHI HE BEHb cop-
TOJIBKO 10 Y4€OHUKY, HO M CaMOCTOSITEIbHO COCTaB- MHUPOBAHHO-
JICHHBIE; U3JlaraeT MaTepHuall MOCIeA0BaTeIbHO U Mpa- CTH KOMIIe-
BUJIHO, HO JIOMyCKaeT 1-2 ommOKH, KOTOpbIE caMm ke TEHLIUN)
UCITPABJISIET
3. oOyyarouuiics OOHAapyKMBaeT 3HAHUE U TOHUMaHUE 5 VY nosnerBo-
OCHOBHBIX TOJIO)KEHHM IaHHOTO 3a/1aHusl, HO: PUTEIBHO
1) u3naraer Marepuan HEMOJIHO U JOMYCKAET HETOYHO- (npuemiie-
CTU B OMPEIEICHUM MOHATUNA WU (GOPMYITHPOBKE TIpa- MBI ypo-
BUJI, BEHb cop-
2) He yMeeT [OCTaTO4YHO TIyOOKO M J0Ka3aTelIbHO MHUPOBAHHO-
000CHOBaTh CBOU CYXKJIEHUSI U NMPUBECTU CBOM IIPHUME- CTH KOMIIe-
pBI; TEHIIHHN )
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3) u3naraeT mMaTepuan HErmociaeA0BaTEIbLHO U JIOIMyCKa-
€T OLIMOKHU
4. oOyyarouuiicss 0OHapy>KMBaeT HE3HAHHWE OTBETA Ha CO- 0 Heynosie-
OTBETCTBYIOIIEE 3a/laHKe, JIOMyCKaeT OmMOKU B (op- TBOPUTEIb-
MYJIMPOBKE OMNpPEACNICHUA W MpPaBui, UCKAXKAIOUIUE HX HO (Heno-
CMBICJI, OECMOPSIIOYHO M HEYBEPEHHO M3JIaraeT Marte- CTaTOYHBIH
puan; OTMEYAalOTCAd TaKUE HENOCTAaTKU B MOJTOTOBKE YPOBEHB
00ydJaromerocs, KOTOpbie SIBISIOTCS CEPbE3HBIM TIpe- chopmupo-
MNATCTBUEM K YCICIIHOMY OBJIQJICHUIO MOCIEAYIOIIUM BAHHOCTH
MaTepuaioM KOMIIETEH-
10050%9)
b) KPUTEPUU U HIKAJIA OHEHUBAHUSA PE3YJIbTATOB
TECTUPOBAHUSA
Ne | Kpumepuu ouenu- Ilkana oyenok
n/n 6aHus Konu- Ouenka
yecmaeo
oannos
1. 90-100 % mpaBuib-| 9-10 | OtauyHO (BBICOKUM YPOBEHH C(HOPMUPOBAHHO-
HBIX OTBETOB CTH KOMIIETEHIIMH)
2. 80-89% mnpaBUIBHBIX 7-8
OTBETOB Xopo1o (JoCTaTOYHbI| YPOBEHb CPOPMHUPO-
3. 70-79% mnpaBUIBHBIX 5-6 BAaHHOCTU KOMITETEHLIUH)
OTBETOB
4. 60-69% mnpaBunbHbIX | 3-4
OTBETOB VY 10BIETBOPUTENBHO (ITPUEMIIEMBIA YPOBEHb
3. 50-59% npaBUIBHBIX 1-2 c(hOopMUPOBAHHOCTH KOMITCTCHIIUHN )
OTBETOB
6. menee 50% mnpaBuiib- 0 HeynosneTrBopuTenbHO (HEAOCTATOUHBIN ypO-
HBIX OTBETOB BEHb CPOPMUPOBAHHOCTH KOMIIETEHIINH )
B) KPUTEPUU N LIKAJIA OHEHUBAHUA KOHTPOJIBHBIX PABOT
No Kpumepuu oyenusanusn Hlkana oyenok
n/n Konuuecmeo Ouenka
oannos
I. VCKJIIOYUTEIbHBIC 3HAHUS, aO0COJIOTHOE IOHM- 28-30

OTan4HO (BBI-

MaHUE CYTH BOINPOCOB, OE3YKOPU3HEHHOE 3Ha- .
COKUM YPOBEHb

HME OCHOBHBIX MNOHSTHUU U HOHOX(ﬁHHﬁ, JOTHYC-

copmMHUpOBaH-
CKM M JIEKCUYECKHM TPAMOTHO HU3JIOKEHHBIE, CO-
JlepKaTesbHbIe, apryMEHTUPOBAHHBIE M HCYE HOCTH KOMIIC-
. - b P P TEHIIMHN )

INBIBAOIMUE OTBETHI
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2. | rnyOokue 3HaHMS Marepuala, OTJIMYHOE MOHU- 25-27
MaHHE CYTH BOIIPOCOB, TBEPJOE 3HAHUE OCHOB-
HBIX TOHATUA M TMOJOXEHUH IO BOMpPOCaM,
CTPYKTYPUPOBAHHbIE, MOCJEI0BaTEIbHbIE, MOJI-
HbI€, TPABUIIbHBIE OTBETHI
3. | rmyOokue 3HaHMS MaTepuana, MpaBUIIbLHOE TO- 22-24
HUMaHUE CYTH BOIPOCOB, 3HAHUE OCHOBHBIX
MOHSTUNA U TIOJOKEHUU 10 BOIPOCAM, COJIEpKa-
TeJbHBIC, TIOJIHBIE U KOHKPETHBIE OTBETHI HA BO-
npockl. Hanuune HecyleCTBEHHBIX WM TEXHU-
YECKUX OMMOOK
4. | TBepAbIE, JOCTATOYHO MOJIHBIE 3HAHMS, XOPOLIEE 19-21
NOHUMaHUE CYTH BOIPOCOB, MPABUIIbLHBIE OTBE-
Thl Ha BOMPOCHI, MUHUMAJIbHOE KOJUYECTBO HE-
TOYHOCTEH, HeOpekHOE OhopMIIeHHE
5. TBEPbIE, HO HEJOCTATOYHO IOJHBIE 3HAHUS, MO 16-17 Xoporo (10
CyTU BEpHOE MOHMMAaHHUE BOIPOCOB, B LIEJIOM P .
CTaTOYHBIN
MPaBUJIbHBIE OTBETHI HA BOMPOCHI, HAJIMUKE HE-
. YpOBEHb
TOYHOCTEH, HEOpeKHOE ohopMiIeHHE
copmMupoBaH-
6. | oOuie 3HaHMS, HETOCTATOYHOE TTOHUMaHUE Cy- 13-15
HOCTH KOMIIe-
TH BOIIPOCOB, HAJIMYKE OOJBIIIOTO YUCIa HETOY-
. TEHIINH)
HOCTeH, HeOpekHOe 0hOpMIICHUE
7. OTHOCUTEJIbHBIE 3HAHHWSA, HaJW4YHE OIINOOK, 10-12 VY noBieTBOpH-
HeOpexxHOE OopMIICHUE TeJIbHO (TIpH-
8. | MOBEPXHOCTHBIE 3HAHUS, HaIU4YUE TPYOBIX 7-9 eMJIEMbIN ypo-
OIIKUOOK, OTCYTCTBHE JIOTUKU M3JIOKEHUSI MaTe- BEHb chopmu-
puana POBaHHOCTH
KOMITETEHITUHN)
9. | HETIOHMMAaHUE CYTH, OOJIBIIIOE KOJIUYECTBO TPY- 4-6
Heynosinero-
ObIX OMMOOK, OTCYTCTBHE JIOTMKU HW3JIOKCHHS
pUTEIBbHO (He-
Marepuasa .
JIOCTAaTOYHBIN
10. | HE gaH OTBET HA MTOCTABJICHHBIE BOMPOCHI 1-3 POBCH
11. | orcyrcTBUE OTBETa, AaH OTBET Ha JIPYTHE BO- 0 o Q)(zlpMI/IpOBaH
IPOCHI, CIIMCHIBAHUE B XOJE BBIMOJIHEHUSI pabo-
HOCTHU KOMIIE-
Thl, HaJM4YKMe€ Ha pabovyeM MecTe TEeXHUYECKHX TeHH)
CPEJICTB, B TOM 4YHcCJie TenepoHa
I') KPUTEPUU U HIKAJIA OLIEHUBAHUS PE3YJIBTATOB PEHIEHUS
3AJJAY
No Kpumepuu oyenusanusn HlIkana oyenok
n/ Konuue- Ouenka
n cmeo oan-
7108
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[TonHoe BepHOE pemieHue. B nornyeckoM paccyx- 9-10
JICHUU W PELeHHH HEeT OIMOOK, 3a7ada pelieHa

OTan4HO (BBICO-
KU YPOBEHb

panuoHanbHbIM criocoOoM. [lonmyueH npaBUIIbHBIM chopMHUpOBaH-
OTBET. SICHO omucaH crnoco0 peleHus. HOCTH KOMIIe-
TEHIINH)

2. | BepHoe pemienue, HoO UMEIOTCS HEOOJIBIIIME HEO- 7-8
YEThl, B 1[EJIOM HE BIIMSIOUIME HA PELICHUE, TAKUE
KaK HEOOJbIINE JIOTHYECKUE TPOITYCKHU, HE CBs-
3aHHBIE C OCHOBHOM Hjeel pelreHus. Pemienue
o OpMIIEHO HE BIIOJHE aKKypaTHO, HO 3TO HE Me-
11a€T NOHUMAHUIO PEIICHHUS. Xopowo (gocra-

3. | Pemienne B nenom BepHoe. B yormueckom pac- 5-6 TOYHBIN YPOBEHb

CY)KJIEHUM U PEUICHUU HET CYIIECTBEHHBIX OIIM- chopMHUpOBaH-
00K, HO 3ajlaya penieHa HEONTHUMAaJIbHBIM CIIOCO- HOCTH KOMIIe-
OOM WM JIOMYIIEHO He 0oJiee NBYX HE3HAYUTEIb- TEHIINH)
HbIX omuOOK. B pabote mpucyrcTByroT apudme-
TAYeCKas omMOKa, MEXaHWYecKas OmMuOKa WU
OTMCKA TMPHU MEPENUChIBAHUM BBIKIAJA0K WA OTBE-
Ta, HE MCKa3HMBIIME 3KOHOMHYECKOE COJEPKAHHE
OTBETA.

4. | B JIOrM4eCKOM pacCyk JACHUU W PEIICHHUH HET 3-4 Y nosnerBopu-
OIMOOK, HO JOMYIEHA CYIIECTBEHHAs OIIMOKa B TENbHO (TpUeM-
MareMaTthyeckux pacuerax. [Ilpu oObsicHeHUn JIEMBII YPOBEHB
CJIO)KHOTO 3KOHOMMYECKOTO SIBJICHMS YKa3aHbl HE chopMUpOBaH-
BCE CYIIIECTBEHHBIE (DAKTOPHI. HOCTH KOMIIe-

TEHIINH)

5. | Umerotes cyniecTBEHHbIE OLIMOKUA B JIOTUYECKOM 2-3

paccykJieHud W B pemieHuu. PaccuutanHoe 3Ha-

YeHUE MCKOMOM BEIMYMHBI UCKAXKAET SKOHOMUYE-

CKOe cojepkaHue oTBera. JlokazaHbl BCIIOMOra- HeynosnerBopu-
TEJIbHBIC YTBEPKJICHUS, IOMOTAIONINE B PEUICHUN TEIbHO (HEIO-
3a7a4u. CTaTOYHBIN ypO-

6. | PaccMOTpeHbI OTAENBbHBIE CITydau MPU OTCYTCTBUU 1 BEHb C(HOPMHUPO-
pemieHusi. OTCYTCTBYET OKOHYATEJIbHBIA YHCIIEH- BaHHOCTU KOM-
HBI OTBET (€Cau OH NPEAYCMOTPEH B 3ajaue). MIETCHIINH )
[IpaBunbHBIN OTBET yrajaH, a BBICTPOCHHOE O]

HEro pelieHne 0€30CHOBATEIbHO.
7. | PemeHne HEBEpHOE MITH OTCYTCTBYET. 0

1) KPUTEPUU U IIKAJIA OHIEHUBAHUSA CAMOCTOSITEJIBHOM PABOTBI

Ne

Kpumepuu oyenuganusn Ilkana oyenok
Konuue- Ouenka
cmeo oan-
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/ 108

n

1. | 3amauu permieHbl MpaBWIbHO W 0€3 omuboK B | 15 OTauyHO (BBICO-
CTUJIMCTHKE O(OPMIICHUS. KU YPOBEHb

c(hopMHUPOBaHHO-
CTH KOMIETEHIIUN )

2. | JomyuieHbl HEKOTOPbIE HETOYHOCTU U MexaHu- | 11-14 Xopowo (xocTa-
YEeCKUEe OMMOKH, HE BIIUSIOIINE TOYHBINA YPOBEHb
Ha OTBET U CMBICII PEUICHUS c(hopMHPOBAHHO-

CTHU KOMITETCHIINHN )

3. | Pemienue mnpucyTcTBYeT, OJHAKO JAomnyuieHsl | 8-10 VY noBieTBopu-
OIIMOKH, TTOBJIEKIIIHNE TeJIbHO (TIpuemJie-
HETIPABUJIbHBIN OTBET. MBI YPOBEHb

4. | Peuiena ogHa wid JBe 3a/1a4u, HO ¢ ommOKamu. | 4-7 c(hOpMHUPOBAHHO-

CTH KOMIIETEHIIUHN )

5. | Ectb HameTku pemienus, 1u0o ojHa 3agaya ya- | 1-3 HeynosnerBopu-
CTUYHO pellIeHa TeNIbHO (Hea0CTa-

6. | PerieHue HeBepHOE WK OTCYTCTBYET 0 TOYHBIA YPOBEHb

c(hopMHUPOBAHHO-
CTH KOMIETEHIIUN )
E) KPUTEPUU U LIKAJIA OHEHUBAHUA JOMAIIHEI'O 3AJJAHUSA
No Kpumepuu ouenuganusn IlIkana oyenok
n/n
Konuuecmeo | Koauuecmeo oan-
oannoe 7108

1 | 3ajmanue BBIIIOJIHEHO MOJHOCTBIO: IIE€Jb JO- OTn4HO (BBICOKHH
MAaIlHETO 3aJaHus YCIEIIHO JOCTUTHYTa; OC- YPOBEHb ChopMHpo-
HOBHBIC TOHSATHS BBIJEICHBI; HAJIUYHUE CXEM, 5 BaHHOCT;IHILO)MHeTeH'
rpadguveckoe BhIAeIeHHe 0c000 3HAYMMOW WH-
dbopmanun; paboTa BBIOJIHEHA B TIOJHOM O0B-
cMe.

2 | 3agaHue BBIIOJHEHO: II€JIb BBIIIOJHEHUS 0- Xopomo (gocraroy-
MalIHEero 3aJaHusl JOCTUTHYTa; HaJIW4YUE Ipa- 3.4 MI;H(‘:IBZI:I‘;I‘ZGCI;; ‘I’E;I;['e_
BUJILHBIX STAJOHHBIX OTBETOB; OJHAKO paboTa p
BBITIOJIHEHA HE B MOJIHOM 00BEME. TeHIMT)

3 | 3amaHue BBINOJHEHO YaCTUYHO: 1IEJIb BBIIIOJI- VY IOBJIETBOPUTENBHO
HEHUsI JIOMAIllHEeTO 3aJaHus JOCTUTHYTa He ) Be(gflgz)l‘ég;“g;iéi‘;‘o_
HOJHOCTBIO; MHOTOMHCIIEHHbIE OIIMOKU CHHU- CTH KoMIETeRII)
AI0T KQ4e€CTBO BBITIOJIHEHHON PabOTHI.

4 | 3amaHre HE BBIIIOJHEHO, IICIb BBIITOJHECHUS HeynosaerBopurenbHo

MeHee 2 (HEIOCTATOYHBIN YpO-

AOMAIIHETO 3a/laHrA HC NOCTUTHYTA.

BEHb CPOPMHUPOBAHHO-
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CTU KOMIIETCHITUH )

K) KPUTEPUU U IKAJIA OHEHUBAHUA PEOEPATOB

No Kpumepuu oyenuganusn Ilkana oyenok
n/n Konuue- Ouenka
cmeo oan-
7108
1. Brinonnensl Bce TpeOOBaHMS K HAMUCAHUIO U 5
3ammTe pedepara: obOo3HaueHa TMpobiieMa WU
000CHOBaHa €€ aKTyaJlbHOCTb, CIIEJaH KpaTKUN
aHaJIM3 Pa3IMYHbIX TOYEK 3PEHHS HA pacCcMaTpH- OTIHUHO (BBICO-
BaeMyl0 MpoOJieMy W JIOTUYHO H3JIOKEHA COO0- KHii YPOBEHb
CTBEHHasl MO3ULIUSA, CPOPMYIUPOBAHBI BBHIBOBI, chopmMupoOBaHHO-
TE€Ma PacCKphITa MOJIHOCTHIO, BBIACPXKAH OO0BEM, CTH KOMIETEHLIMH)
coOIoIeHbl TpeOOBaHUs K BHENTHEMY odopmiie-
HUIO, JaHbl TPaBWIbHBIE OTBETHI HA JOIOJHU-
TeJIbHBIE BOMPOCHI.
2. OcHoBHbIE TpeOOBaHUsI K pedepary U ero 3amfure 4
BBITNIOJIHEHBI, HO MIPU 3TOM JOMYIIEHbI HEJOYETHI.
B dacTHOCTH, MUMEIOTCS HETOYHOCTU B H3JIOXKE- Xopoo (1ocTa-
HUMW MaTepurasa; OTCYTCTBYET JIOTMYECKas moce- TOYHBINA yPOBEHb
JOBATCIbHOCTDh B CYXKJICHHUAX; HEC BbIICPIKAH 005b- c(hOopMUPOBaHHO-
eM pedepaTa; UMerOTCs ymylieHus B odopmuie- CTH KOMIETEHLIMH)
HUU; Ha JOTIOJIHUTEJIbHBIE BOMPOCHI MPU 3ALIUTE
JTAHbI HETIOJTHBIE OTBETHI.
3. NMeroTcss cylmecTBEeHHbIE OTCTYIUIEHUSI OT Tpe- 3
OoBanuil k pedepupoBanuio. B yactHocTU: Tema
OCBElIEHA JIUIIIb YaCTUYHO; JOMYIIEeHbI PaKkTuye- V IOBJIETBOPH-
CKHE OIIMOKHU B CoJiepKaHuM pedepaTa Uid Mpu TeIBHO (IpHeMIIE-
OTBETE Ha JIONOJIHUTEIbHBIE BOMPOCHI. MBI yPOBEHb
4. Tema oCBOEHA JUIIb YACTUYHO; JOIYIIEHBI IPy- 1-2 chopMupoOBaHHO-
Oble OIMOKH B COJEpKaHUU pedepara Win NpH CTH KOMIICTCHIIHH)
OTBETE Ha JOMOJHUTEIbHbIE BOMPOCHI; BO BPEMS
3aIlUThI OTCYTCTBYET BBIBOJI.
5. Tema pedepara HE packpwiTa, OOHAPYKUBACTCS 0 Heynosnersopu-
CYILIECTBEHHOE HEMMOHUMAaHUE TPOOIIEMBI. TeNIbHO (Hes0CTa-
TOYHBIN YPOBCHb
c(hOpMHPOBAHHO-
CTH KOMIIETCHIINH )
3) KPUTEPUH U NIKAJIA OHEHUBAHUSA HA 9K3AMEHE
‘ No | Kpumepuu oyenuganusn | HlIkana oyenok
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PaKTUYECKUX 3a/IaHUI HE BBIIIOJIHEHO, T.€. CTYJEHT HE
CoCOOEH OTBETUTHh HA BOIPOCHI )K€ MPU JOTOJIHH-

n/n Konuue- Ouenka
cmeo
oannos

1. JlaH MOJIHBIN, B JOTMYECKON MOCIEA0BATEIbHOCTH pa3- | 24-30 OT1nnyHO
BEPHYTHI OTBET Ha IMOCTaBJIEHHBIM BOMpOC, Tlie 00y- (BBICOKUI
YaIOU[UICS MPOJEMOHCTPUPOBANl 3HAHUE JUCIUIUIMHBI YPOBEHb
B MOJHOM 00beMe y4eOHOIl MpOorpaMMbl, JAOCTATOYHO chopmupo-
IyOOKO OCMBICIMBAET AUCIUIUIMHY, CaMOCTOSITEIHHO BAHHOCTH
Y HUCYEPNBIBAIOIIEC OTBEYAET HA JIOMOJIHUTEIbHBIE BO- KOMIIETEH-
MPOCHI, IPUBOAUT COOCTBEHHBIC MPUMEPHI MO TPOOIIE- 1[N
MaTHKE MOCTaBJIECHHOI'O BOIPOCA, PEUINI MPEII0KEH-

HbIE€ TPAKTHUYECKHE 3a/1aHus 6€3 OUTHOOK.

2. JlaH pa3BepHyTHII OTBET HA MOCTABJIEHHBIN Bompoc, rae | 17-23 Xopouio
CTYJIEHT JEMOHCTPUPYET 3HaHUS, NPUOOPETEHHbIE Ha (mocraTou-
3aHATHUSX, a TaKXKe IMOJyYEHHBbIE MOCPEACTBOM H3yde- HBIN ypo-
HUSI 00s3aTENIbHBIX Y4YEOHBIX MaTepHaIOB IO KYypCY, BEHb chop-
AT apryMEHTUPOBAHHBIE OTBETHI, MIPUBOJAUT MpPHUMeE- MHUPOBaHHO-
pblI, B OTBETE MPUCYTCTBYET CBOOOJHOE BJAJEHHUE MO- CTH KOMIIe-
HOJIOTUYECKOW PEUblo, JIOTUYHOCTh U TOCJIEI0BATENb- TEHIINN)
HOCTh OTBeTa. OJJHAKO JOMYCKAeTCsl HETOYHOCTh B OT-

BeTe. Pemmi npeioxKeHHbIe NPAKTUYECKUE 3aaHusl C
HEOOJBIITUMU HETOYHOCTSIMU.

3. JlaH OTBeT, CBUAETEILCTBYIONINI B OCHOBHOM O 3HaHuu | 10-16 | YgoBneTBo-
MPOIIECCOB HM3y4aeMOMN JUCHUIUIMHBI, OTIWYAIOIIUICS PUTEIBEHO
HEJIOCTAaTOYHOU TTTyOWHOM M MOJHOTOM PaCKpBITUS Te- (npuemiie-
Mbl, 3HAHHMEM OCHOBHBIX BOMNPOCOB TEOPHUH, CIab0 MBI ypo-
c(hOpMUPOBAHHBIMU HABBIKAMH aHAJIM3a SBJICHUM, TIPO- BEHb cop-
[IECCOB, HEJIOCTATOYHBIM YMEHUEM J1aBaTh apryMEHTHU- MHUPOBaHHO-
pOBaHHBIE OTBETHl U MPUBOJIUTH MPUMEPHI, HEIOCTa- CTH KOMIIe-
TOYHO CBOOOJIHBIM BJIQJICHUEM MOHOJOTHUYECKON pe- TEHIINH)
Ybl0, JIOTMYHOCTBIO U TOCIEI0BATEIBHOCThIO OTBETA.

JlommyckaeTcsi HECKOJIBKO OIMUOOK B COJEPKAHUU OTBE-
Ta U PEHICHUU NMPAKTUYECKUX 3aJaHUMN.

4. JlaH OTBET, KOTOPBIM CONEPKUT PsiJl CEPHE3HBIX HETOU- 0-9 Heynosne-
HOCTEH, OOHApPYKMBAIOIINUN HE3HAHUE TMPOILIECCOB H3Y- TBOPUTEIIb-
4aeMOW TpeAMETHON 00JacTH, OTIMYAIOIIUNCS HEeTrIy- HO (HeIOo-
OOKMM pacCKphITHEM TEMbI, HE3HAHHUEM OCHOBHBIX BO- CTaTOYHBI
IIPOCOB TEOpUHU, HEC(HOPMUPOBAHHBIMUA HABBIKAMH aHA- YPOBEHb
Ju3a SABJICHUM, MPOIECCOB, HEYMEHHEM JaBaTh apry- chopmupo-
MEHTUPOBAHHBIE OTBETHI, CJIA0BIM BJIaJICHUEM MOHOJO- BaHHOCTHU
TUYECKOW pPEUbl0, OTCYTCTBUEM JIOTUYHOCTU M TIOCJIe- KOMIIETEH-
JIOBAaTeJIbHOCTU. BBIBOJBI MNOBEPXHOCTHHI. PelieHue 107149
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| TCJIbHBIX HABOOAIIMUX BOIIPOCAX NPCIOoaaBaTCIIsd.

2.3. Kputepuu u mKaJja oueHUBaHHUS Pe3yJibTATOB OCBOCHUS AU CIUIIUHBI TPU

IK3aMeHe
Ne Kpumepuu ouenusanusn Illkana oyenok
n/n Cymma
0annoe no
Ouenka
oucyu-
nauHe

1. OOyuaromuiics TJIIyOOKO W TIPOYHO YCBOWJI Tipo- | 85 m Bbie | OTIU4HO (BBI-

IrpaMMHBIA MaTepuall, UCUYEPNbIBAIONIE, MOCIIEI0- COKHUH ypOBEHb
BaTEJIbHO, YETKO U JIOTUYECKU CTPOWHO €ro u3Jia- chopmMHupoBaH-
raeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C MPAKTH- HOCTH KOMIIe-
KO, CBOOOJHO CIpaBJIsIeTCS C 3ajlauaMH, BOIPO- TEHIINH)
caMH W JPYTMMH BHJaM{ TPUMEHEHHsI 3HAHUM,
npuyeM He 3aTPYAHSIETCS C OTBETOM IPU BHIOM3-
MEHEHHUH 33/IaHUM, UCTIONB3YET B OTBETE MaTepuall
pa3IMyYHON JUTEepaTyphl, MPABUILHO 0OOCHOBHIBA-
€T NPUHATOE HECTaHIapTHOE pEIIeHHE, BIaJeeT
pPa3HOCTOPOHHUMH HAaBBIKAMH W TPHUEMAaMH BbI-
MOJIHEHUSI MPaKTHUYECKUX 3a1ad 1o (popMHupoBa-
HUIO KOMIIETEHIIHM.

2. OO6yuaronuiicst TBEpAO 3HAET MaTepHuajl, TPaMOTHO 70 - 84 Xoporo (70-
U TI0 CYIIECTBY M3JIaraeT €ro, He JOIMycKas Cyllie- CTaTOYHBIN
CTBEHHBIX HETOYHOCTEW B OTBETE HA BOIIPOC, Mpa- YpOBEHb
BUJILHO TPHUMEHSET TEOPETUUYECKUE MOJOKEHUS chopMHUpOBaH-
IpU PEIICHUH MPAKTUYECKUX BOMPOCOB M 3ajady, HOCTH KOMIIe-
BJa/iceT HEOOXOAMMBIMU HaBBIKAMHU W MPUEMaMH TEHIINN)
UX BBITIOJHEHMS, @ TAK)KE€ UMEET JOCTaTOYHO MOJI-

HO€ TPEJCTAaBJICHWE O 3HAUYMMOCTH 3HAHUHU IO
JUCIUIUIMHE.

3. OOyuaromuiics UMEeT 3HaHMUS TOJILKO OCHOBHOro | 51 —69 VY noBnerBopu-
MaTepHuaia, HO He YCBOWJI €ro JIeTajel, JOMyCKaeT TENbHO (TIpH-
HETOYHOCTH, HEJOCTATOYHO MpPaBHIIbHBIE (DOpMY- eMJIEMBbIN ypo-
JUPOBKHM, HApYIIEHUs JIOTMYECKOW MoceaoBa- BEHb chopmu-
TEJIBbHOCTH B M3JI0’KEHUU MPOrPaMMHOIO MaTepHa- POBaHHOCTH
Ja, WCHBITHIBAET CJIOXHOCTH MPU BBIIIOJIHEHUH KOMITETEHIIUN )
NpPaKTUYECKUX paboOT U 3aTpyIHSETCs CBS3aTh
TEOPUIO BOMPOCA C MPAKTUKOM.

4. OOyuaromuiicas He 3HaeT 3HauuTeldbHOW wacTu | MmeHee 51 | HeymonetBo-
IPOrpaMMHOr0 MaTepuasa, HEyBEpEHHO OTBEYAET, pUTENBHO (He-
JIOTTYCKAeT CEphEe3HbIE OIIMOKU, HE MMEET Mpe.- JIOCTATOYHBIH
CTaBJICHUN MO METOJAMKE BBIMIOJHEHUS MpaKTHye- YpOBEHb
CKOIl paboThl, HE MOXET NPOAOLKUTH OOy4YeHHE chopMUpOBaH-
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0€3 IOIOJHUTENBHBIX 3aHITUH IO JAHHOU IUCIHU- HOCTH KOMIIE-
IUIAHE. TEHIINH)

II1. TUITIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE
MATEPHUAJIbI, HEOBXO/JUMBIE IS OOHEHKH PE3YJIbBTATOB
OCBOEHUA AINCHUIIJIMHBI, XAPAKTEPU3YIOIIHNX ITAIIbI
®OPMHPOBAHUSI KOMIIETEHIIMHI B IPOIIECCE OCBOEHUSA
OBPA3OBATEJBHOMN ITPOT'PAMMBbI

3.1. TunoBble KOHTPOJIbLHbIE 3aJaAHUS
JJISl TEKYIero KOHTPOJIA YCIeBaeMOCTH 00y4aoIuxcs

Tema 1. IloBTOpeHNe Kypca MATEMATHKHA OCHOBHOM IIKOJIbI
Oo0s3aTeILHAS YACTH
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblii OMeem U3 Yemvlpex npeo-
JIOHCEHHDIX.
1. Packpoiite popMyIly COKPALIEHHOIO YMHOXKEHHUS a*-b?:
A) a?-2ab+b?; B) (a-b)(at+b); B) a’+2ab-b%; I) (a-b)(a-b)

2. [Tnomanp TpeyroabHUKA BEIYUCIISACTCS 110 (hopMyJIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*Db; I') S=(a*b)/3.

o,

3. Kakoe u3 cienyrommx 4nces 3aKI0YeH0 MEXTy YUCITaMU 17u8
A)0,4;B5)0,5;B)0,6; 1) 0,7

4. Jlansl rpaduxu pyukiui. Kakas ¢popmyna cooTBeTcTByeT rpaduky 3):

D N 2) | 3)

ol 11 ol 1 o 1 X

1 9
y==x—0 _ 2 y=—=
A 20 SRy EY osHILg) T xr) y=xs,

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuienus u NOJIY4YeHHbLIL ONEEm.
23



1 11

5. Berunciure 2 9

6. Pemute ypaBuenue x*-7x+10=0. Eciu ypaBHeHHe uMeeT Goliee OJHOTO KOPHS, B
OTBET 3aIIMIINTE MEHBIINU U3 KOPHEH.

7. Ilnomaap 3eMeNnb KPECTbSIHCKOIO XO34MCTBA, OTBEICHHAsA MOJ MOCAIKY
KYCTapHUKOB U IIBETHUKOB, COCTABJISIET 24 ra U pacnpeeseHa MEX/1y HUMU B OTHOILLICHUU
5:3. CKOJIBKO reKTapoOB 3aHUMAIOT IIBETHUKHU?

8. Beicora BH mapamienorpamma ABCD genut ero ctopony AD Ha otpe3ku AH =2
n HD=32. [uaronans mnapamienorpamma BD pasna 40. Haiigute mmomans
napauiesiorpaMmma.

JdonoHuTEeIbHAS YACTh

IlIpu eévinonnenuu 3a0anusn 9 3anuuiume x00, 060CHO8aAHUE PeULeHUA U NOJIYUECH-
Hblil Omeem.

9. Pp100710B IPOILIBIT HA JIOJAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO TEUE-
HUIO PEKU, 3aTeM OPOCHII SIKOPb, 2 Yaca JIOBUJ PHIOY U BEPHYJICS 0OpaTHO uepe3 5 4acoB
OT HavaJsia nmyTtemiecTBus. Ha kakoe paccTostHue OT MPUCTaHU OH OTIUIBLI, €CJIA CKOPOCTh
TEUYEHUS PEKU paBHA 2 KM/4, a COOCTBEHHASI CKOPOCTh JIOAKH 6 KM/4?

JTAJIOHBI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3alaHus
OTtBer b b B A 2,7 2 9 816 8
Tema 2 Ilpamovie u naockocmu 6 npoCMpPancmaee
Teopernyeckne BONPOCHI:
1.  Cdopmynupyiite Teopemy Iludaropa.
2. [lepeuncnure OCHOBHBIE (PUTYpHI B IPOCTPAHCTBE.
3. [lepeuncnure ciocoObl 3aJaHKsl TIIOCKOCTH.
4. [Iponomxure teopemy: «Ecau oHa U3 AByX NapajuieNIbHBIX NPSIMBbIX MTEPIECH-
IUKYJISIPHA IUIOCKOCTH, TO. ...
3. [Iponoixkure Teopemy: «Ecim nBe mapauieiabHbIE INIOCKOCTH MEPECEKAIOTCA
TPEThEN, TO...».
6. ChopmynupyiiTe onpenesieHre IByrpaHoro yria.
7. ChopmynupyiiTe onpeaeeHne TpexXrpaHoro yria.
8. Packporite noHATUE «YTOa MEXKIY IPIMBIMID.
9. [lepeuriciute B3aUMHOE PACIIONIOKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE

10.  Kakue npsimble Ha3bIBAIOTCS MAPAIIIENBHBIMU B IPOCTPAHCTBE?

11. Kakue npsimble Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsimble Ha3bIBAIOTCA NMEPIIEHANKYISIPHBIMU B IPOCTPAHCTBE?

13. Ilepeuucnaure B3aMMHOE PACHOJIOKEHUE NMPAMON M IIJIOCKOCTU B HPOCTPaH-

CTBC.
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14.  PackpoiiTe NOHATHE «YTOJ MEXAY MPSMOI U MIIOCKOCTHION.

15. PackpoiiTe NoHITHE «apAJIETbHOCTh MPSMOMN U TIIIOCKOCTH.
16.  Packpoiite noHsATHE «EPIEHINUKYIIPHOCTD MPSAMON U MIIOCKOCTH.

17.  llepeuncnure B3aMMHOE PACIOJIOKEHHE IBYX IIJIOCKOCTEW B IPOCTPAHCTBE.

18.  Packpoiite NOHATHE «YTOJl MEXAY MIOCKOCTSIMUY.

19.  PackpoiiTe MOHATHE «TapaAIIEIbHOCTh TIJIOCKOCTEN.

20. PackpoiiTe NOHATHE «IEPIEHAUKYISIPHOCTD INIOCKOCTEWN.

21. Kak HailTh pacCcTOsTHUE OT TOUKH A0 MPSAMOi?

22. Kak HaillTu pacCTOSHUE MEXKAY MPSIMBIMU?

23.  Kak HaliTH pacCTOSIHHE MEXY IIOCKOCTAMHU?

24. Ilpopomxute onpenenenue: «llepneHauKyasap — 3To...».

25. IIpopomxure onpenenenue: «HaknonHas — 31o...».

26. IIpomomxure onpenenenue: «IIpoekius HAKIOHHON — 3TO...».

27. llepeuncnure CBOWCTBA MApPAUIENIbHOTO TPOCKTUPOBAHMUS.

28. IlpuBeaute mpuMepsl CHMMETPUN HA INIOCKOCTH B IPUPOJIE, UCKYCCTBE, ap-
XUTEKTYpE.

29. IlpuBeaute npuMepbl CAMMETPUN B POCTPAHCTBE B IPUPOJIE, UCKYCCTBE,
apXUTEKTYPE.

30.B yem oTiIM4mMe MOHITUE «IBHXKEHUE» OT MOHITUS KTIOBOPOT»?

KourpoanHas padora
Oo6s3aTebHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguibHvlil Omeem U3 Uemovlpex npeo-

JIOHCEHHDIX.

1. Pacmudpyiite KpaTKyro 3auch: a€ 5.

A) TouKa a NPUHAUIEXHT IUIOCKOCTH [5; B) Touka a mpuHamiexut upsmoi B; B)
npsiMast a IPUHAUICKUT ITIOCKOCTH [3; T') mpsiMast a epecekaeT II0CKOCTh 3.

2. Ilpsmeie AB u CJI ckpenuatorcsi. Kakoe pacnosoxenne umerot npsmbie AC u
BJ?

A) mapamenbHbie; b) nepnenaukynspaeie; B) ckpenuBarores; ') mepecekarorcs.

3. ITnockoctu @ u ff umerot 1 00muryro Touky. KakoBo nX B3aMMHOE PacIoioXeHue?
A) mapannensHbl; b) mepecekarorces mo npsiMoii; B) coBmanarot; ') ckpemmBaroTes.

4. Ecnu nipsimasi, MPOBEJICHHAs Ha IIJIOCKOCTH 4e€pe3 OCHOBAaHUE HAKJIIOHHOM, NEpIIEH-
TUKYJISIPHA €€ MPOEKLUH, TO OHA. ..

A) nepneHIUKYyJIsIpHA M CAMOM HaKJIOHHOM; b) mapasuiensHa u camoil HaKJIOHHOM; B)
CKpELIMBAETCS ¢ HAKIIOHHOM; [') mepreHInKyasipHa OCHOBAHUIO HAKJIOHHOM.

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xXo00 peuieHus U NOJIy4eHHbLIL Oneem.

5. Yepes koHubl oTpe3ka AB u ero cepeauny M npoBeneHbl napajuieibHbIE NPSIMBIE,
MEPECEKAIOIINE HEKOTOPYIO IIJIOCKOCTh B Toukax Aj;, B; u M. Halinute nnvHy oTpeska
MM, ecniu oTpe3ok AB He nepecekaet minockocTh u eciu AA1=6,8cm, BB1=7,4cMm.
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6. ITIpssmeie AC, AB u A/l nonapuo nepreHaukyiasipHsl. Haitnure otpesok C/I, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. 3 TOYkM K IIJIOCKOCTU TPOBECHBI JIBE HaKJIOHHBIC. Halinute miuHBI 00111€TO
MEePIEHAUKYJIISIPA, €CIM MPOCKIIMM HAKJIOHHBIX OTHOCSTCS Kak 2:3 W JJIMHBI HAKJIOHHBIX
paBHbI 23 cM 1 33 cM.

8. Haueptutrs xy6 ABCJIAB;C ;. Iloctpouts Touky KEAB, Touky MEJJI,C,

otpe3ok PEEAB,C,.

JonoJHuTEe1bHAS YACTh
Ilpu eévinonnenuu 3a0anusn 9 3anumiume x00, 000cHO8aHUE PeUleHUs U NOJTYUEeH-
Hblil Omeem.
9. Pa30butp uBetHuK Kpyriaoi Gopmsl (R=2 M) Ha yacTu paznuuHo# Tuiomanu. Pac-
CUMTATh KOJUYECTBO CAXKEHIIEB IIBETOB JIJISI KAXKI0TO cekTopa. OhOpMHUTEH CXeMy IIBETHH-
ka. Hanpumep:

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aiaHus
OT1Ber B B b A 7,1 15 9 - -

Tema 3. Koopounamut u eekmoput

Teopernueckne BONPOCHI:
N3 yero cocToUT NpsMOYTobHAsE CUCTEMA KOOPJAMHAT B ITPOCTPAHCTBE?
Ecnu Touka JN€XUT B IJIOCKOCTH XY, KaKasi KOOpJIMHATA Y HEE HYJIEBasI?
[IpuBenuTe npuMep KOOPAUHAT TOUYKU A, KOTOpas JEKHUT HA OCH Z.
Packpoiite noHaTHE «BEKTOPY.
Kak naiiTn koopAuHaTHI BEKTOpA?
Ilepeuncnure U pacKpOWTE MPaBUIIA CIIOKEHUS BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU ?
Kakue BEeKTOpBI Ha3bIBAIOTCA MEPIEHAUKYIISIPHBIMUA ?
Yemy paBHO CKAIIPHOE MTPOU3BEAEHUE BEKTOPOB?
Kak HaiiTM BEKTOpHOE MTPOU3BEAEHUE BEKTOPOB?
Yemy paBeH yros MexJ1y BEKTOpamu?
[IpuBenuTe npumep MaTpubl 2X2.

S A Ul

—_— = \O
N e
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13. IlpuBenute mpumep MaTpuibl 3X3.

KourpoanHas padora

Oo0s13aTeIbHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anumume npasuUILHLLIL OMEEM U3 UEMBIPEX NPEOTLONHCCH-

HBIX.

1. Haunsr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 HUX JexaT Ha
KOOpAMHATHOM npsimoit Oy?

A)A;Bb)B;B)C; I .

2. Kakme u3 BextopoB a(1,0,-1), c¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBusitoTcst emu-
HUYHBIMU?

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

3. Kakwue u3 BexktopoB a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoJITMHEApHBI?

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

4. lanwl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennuHoi Kakoro oTpe3Ka sIBJISIETCS
touka M(0,3,4)?

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

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHus u NOJIY4YeHHbLIL OMEEM.

5. Janbl Bextopwl a(-6,0,8) , B(-3,2,-6). HalimuTe ckanxsipHO€ NPOU3BEIICHHE
BEKTOPOB.

6. ITpu KaKuX 3HAYEHUSAX 7 BEKTOPHI a (4,1,2), B(1,2,n) nepneH uKyIspHbl?)

7. Hdanbl BexTOpsl a(-6,0,8), B(-3,2,-6). HalimuTe KOCMHYC yriia MeX1y BEKTOPaAMH.
8. okaxute, uto yeThipéxyronbHuk ABCJ] siBsieTcst pomMOoM, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JdonoHuTEIbHAS YACTh
Ilpu eévinonnenuu 3adanusn 9 3anuwiume x00, 060CHOBAHUE PeULeHUA U NOJIYUECH-
Hblil Omeem.
9. Maket KiIyMOBI TpECTaBlIeH HAa KOOPJAWHATHOM TUIOCKOCTH. HaliguTe muromanb
KIyMOBI (4eThIPEXYTOJbHUKA), BEPUIMHBI KOTOpOro umeroT koopauHatsl (8;0), (10;8),
(2;10)}(0;2).

10}---

[+ & 0 =

ITAJIOHBI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3a/IaHUSA

OtBer B B A B -30 -1 -3/7 - 68

Tema 4. Ocnoevl mpuzonomempuu. Tpuzconomempuueckue Qynkyuu

TeopeTrnueckue BONMPOCHI:

1. UeMy paBeH yroJi B OJIMH pajuan?

2. B xakux 4eTBepTIX TPUTOHOMETPUUECKOTO Kpyra GyHKIHUS y=sInX NIpUHUMa-
€T MOJIOKUTEIIbHBIC 3HAUEHUSA?

3. B kakux 4erBepTAX TPUTOHOMETPUUECKOTO Kpyra (GYHKIUS y= COSX MPUHU-
MaeT OTPULIATEIIbHbIE 3HAUEHUSA?

4. [Iponomxute onpeaenenue: «CHHYC OCTPOTO yIiia — 3TO...».

5. [Iponomxure onpenenenue: «KocuHyc ocTporo yria — 310...».

6. [Iponoikure onpenenenue: « TaHreHe OCTpOro yria — 3T0...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.

8.  Uemy paBHO mpousBeaeHue tgx*ctgx?

0. UYemy pageH sin(2x)? ChopMynupyiTe mpaBuiao BEIYUCICHHUS.

10. Yemy paBen cos(2x)? Chopmynupyiite MpaBuio BEIYUCICHUS.

11. Tlepeuncnure TpUroHOMETpPUUCCKUE QYHKIIUN, YKAKUTE UX TTEPUOJIBI.

12.  UYemy paBeH nepuona GyHKINH y=cos(4x)?

13.  emy paBen nepuoj GyHKIUU y=cos(x/4)?

14. Omnpenenute 06sacTh 3HaUeHUsI GyHKIIMU Y=3c0s(5X)?

15. Ilepeuucnute cnocoObl pelieHrusl TPUTOHOMETPUYECKUX YPaBHEHUH.

16. PackpoiiTe alrOpuT™M pEIIeHUs OJHOPOJHBIX TPUTOHOMETPUUYECKUX ypaBHE-
HUM TIEPBOTO MOPSAIKA.

17. PackpoiiTe aJrOpuTM pEIICHUs OJHOPOJHBIX TPUTOHOMETPUUECKUX ypaBHE-
HUI BTOPOTO MOPSJIKA.

KourpoanHas padora

Qo0s13aTeIbHAA YACTH
Ilpu pewenuu 3ad0anuil 1-4 3anuwume npasuibHBLIL OMEEM U3 Yemblpex NPeOd10NHCeH-
HbIX.

1.B AABC sinC%. Kaxkast u3 cropoH siBisiercs runorenysoi £ABC?
A) AB; B) AC; B) BC; T') CB.
2. Yriom Kako# yeTBepTH sBisgercs yroi a=400°?
A)L; B)IL; B) IIL; T) IV.
3. Kakue u3 QpyHKIuit SBISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. Kakue u3 4ncel ABISI0TCS KOPHEM YPaBHEHHUS COS X = i‘?
T T T 2

A)XZE; B)XZE; B)XZE; F)XZ?.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHus u NOJIYYeHHbLIL ONEEM.
. 1T T
5. Beruuciure: sin S tcos.

—_

o W2 . V2
6.HaiinnTe 3HaueHHUE BBIPAKEHUS 4arccos? - 4arcsin(— ?j

7. Hokaxute TOXKIECTBO: 2sin(m/2+0a) + cos(m — a)= cosa.
8. Pemmte ypaBHeHue: sin’ X - 4 sin x + 3 =0.

JdonoaHuTEeIbHAA YACTh
Ilpu eévinonnenuu 3a0anusn 9 3anuuiume x00, 060CHO8aAHUE PeULeHUA U NOJIYUECH-
Hblil omeem.

9. (3 Oaa) Pemure CUCTEMY YpaBHEHUM:
{ X+y=m
sinx 4+ siny = 2.

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aaHus

OTtBer b A B b 1 2n - |24 2mn, G+ 2mn; T+ 2mn),
: ne 7 ne 7Z

Tema 5. Komnnexkcuwie uucna

Teopernyeckue BONPOCHI:

1.0mpenenenre KOMIUIEKCHOTO uncia. [leficTBuTensHas 1 MHMMasi 4acTu. Anreo-
pamdeckas (popma KOMIUIEKCHOTO YHCIIA.

2.JleticTBHsI HaJl KOMIUICKCHBIMHU 4YucliaMu B anreOpandeckoin opme. ComnpsokeH-
HO€ KOMIUIEKCHOE YHUCJIO.

3.I'eomeTpuueckass HMHTEPIPETALNS KOMIUIEKCHOTO 4ucia. TpuUroHoMmerpuueckas
dhopma.

4.JleiicTBUS Ha/l KOMIUJIEKCHBIMHM YHCJIAMHU B TPUTOHOMETPHUUECKOH hopme.

5.Bo3BeneHre B HATYPaJbHYIO CTEIEHb KOMIUIEKCHOTO YUCIIA.

6. I13B1eueHne KOpHS U3 KOMIUIEKCHOTO YHUCIIA.

TecTupoBanue
Oo6s3aTebHAA YACTH
Ilpu pewenuu 3a0anuil 3anuniume NPAGUIbHBLIL OMEENM U3 UemblpeX NPeO10HCEHHbBIX.

Jnumenvnocmes mecmuposanus-60 munym
TecTOBBIC 3aJaHUA THIIA A
BoiOpaTh 01IH NPaBWJIbHBIN BAPHAHT OTBETA U3 MPeIJI0KEeHHbIX.
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Al.Ecmu Z =X+ )i 10 MOJIYJ b YHCJIA BEIYUCIIAETCS 1O (hOpMyJIe:
1) |Z|:w/x2+y2
2) |z|:w/x2—y2
3) |z|:w/xz+yi2
4) |Z|=,/x+y
A2. Ecin &1 =3+51 2, =-4480 14 2, %2, pagho:
1) z=7+13
2) z=-1+13i
3) z=11-1i
4) z=-1-13i
A3.Eciu 21 =3+51 2, =—4+81 14 21 =2 pagpo:
1) z=T7-3i
2) z=-1+13i
3) z=11-i
4) z=-1-13i
A4. Ecin 41 =3+51 2, =—4480 14 2,2, papyo:
) z=7+13i
2) z=-1+13i
3) z=-52+4i
4) z=-1-13i
AS. Eciu z, =345 z,=-4+8i,TO a paBHO:

Z,

1) Zzl—ﬂi
20 20

2) Z:l+£i
20 20

z
3) 48 48

4 " 20 20
A6. Ecu z, =3+5i, TO MOJIyJIb UKCJIA PABHO:
1) 24
2) 26
3) 23
4) 8
A 7.TpuroHomerpudeckas GopMa KOMIIIEKCHOTO YHCIIA z = 24/3 — 2i IMEeT BUJ;
T .. T
N z= 4(cos(—g) +1i s1n(—g)j

( . s ﬂj
z=4| cos—+isin—
2) 6 6
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T, ..., T
3 z= S[COS(—E) +1i sm(—g)j

T, ... T
" z= \/g(cos(— g) +1i s1n(—g)j

A8. Tpuronomerpuueckas popma KOMIIJIEKCHOTO YUCHA z = | UMEET BU:
1) 2= (cos0+isin0)

( T n}
z =4 cos—+isin—
2) 2 2

T, ..., T
3 z= Z(COS(—E) +1i s1n(—5)j

z= \/g[cos(— %) + isin(—%))

4
A9. )ECJIH z=2+4i, TO z° paBHO:
1) z=-12+16i
2) z=20+16i
3) z=11-i
4) z=—-1-13i

A10. Tpuronometpudeckasi GopMa KOMIUIEKCHOTO YHCIA z = x + yi UMEET BU/I;
1) z= r(cos0+isin0)
2) 2= r(cos @ +ising)
3) 2= (cos¢)+isin(p)
4) Z= \/;(COS(/)Jrisingo)
TecroBble 3aganus Tuna B

BoIGpaTh OMH NPABHJILHBIN BAPHAHT 0TBETA U3 MPEII0KEHHBIX.
212,y

B1. Eciu z, =3+5i, z, =2+3i, z, =1+ 2i, TO pPaBHO:
Z3
1) z=-12+16i
2) z:§—3—7i
5 5
3) z=11-i
4) =237,
5 5
Z:\/§+i
B2. Eciu 2 .10 z" pasHO:
1) 12+16:
2) i
3) -i
4) 1
B3. [leiictButenbHble penienus ypaBHeHus (1+i)x+(1—i)y=3—i
1) x=1 y=2
2y x=2y=1
3) x=-1y=2
4) x=-1y=-2
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B4. PemuenusiMu ypaBHEHUS z° + 1 = 0 ABJISIFOTCS:
1) 1
2) -1;

3) —1
4) ~1
2+ Joi)

. 3r . T
SIn— +iCcoS——
10 10

BS5. Moayib KOMIIEKCHOTO YHCIA z =

- PaBHO:

1) 64
2) 8
3) 60
4 1

KonTpoabnas padora
JnumenvHocmes KOHMPOLHOU pabomul -60) Murym

Bapuanr 1
o z
1. Haiitut z, £ z,, z,z,, —- ecnu z, =3+5i, z, =2+3i
Z;
. 3+4i  4-i
2. Haitm ——+ -
i 3+2i

3. Hailitu MOoayJib M apTyMEHT z =2 +4i.
4. Pemmmthb ypaBHEHHE x° —x+5=0

Bapuanr 2
1. Haiitu z, £+ z,, z,z,, 2 ecm z,=-3+4i, z, =2-3i
Z
2. Haitrn 224 4530
1+ 2i
3. HaiiTu MOaysb M apTyMEHT z =—-2+9i.

4. Pemmmthb ypaBHEHUE x° +8x+41=0

Tema 6. Ilpoussoonasn hynkyuu, ee npumenenue

Teopernyeckue BONpoChI:
ITponomxure onpenenenue: «llocnenoBaTeabHOCTD — 3TO. . ).
[IpuBenute npumep apupMeTUUECKON MTPOrPECCHH.
[IpuBeguTe mpumMep reOMETPUUECKOUN ITPOTrPECCUU.
[TpuBeauTe nmpumep 6€CKOHEUHO YOBIBatOIIEH TeOMETPUIECKON MPOTPECCHH.
[Iponomxure onpeaenenue: «lIponzBoaHas — 31o...».
Packpolite reoMeTpuyecKrii CMbICI IIPOU3BOJHOM.
ITIponomxure onpenenenue: «KacarenpHas — 310...».
Packpoiite hrzndeckuii CMBICI TPOU3BOIHOM.
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9. [lepeunciure nmpaBuia BEIYUCIECHUS TPOU3BOAHBIX.

10. UYemy paBHaA MpoW3BOHAS CTENEHHON (QYHKITAN?

11. UYemy paBHa NpoOM3BOHAS TPOU3BEIACHUSA?

12.  UYemy paBHa IPOM3BOHAS YACTHOTO?

13. Yemy paBHa Npou3BOJHAS CIOKHON (HYHKITUN?

14. CdopmynupyiiTe mpu3HaK Bo3pacTaHus PyHKIIUH.

15.  Cdopmynupyiite npu3Hak yobiBaHUS (QDYHKIIUH.

16. Cdopmynupyiite MpU3HAK TOUKH MAKCUMyMa (QyHKIIHU.

17. Cdopmynupyiite NIpU3HAK TOUKM MUHUMYMa (DYHKIUU.

18. CocTaBbTe adropuT™M pelHieHUs 3ajad Ha HaXOXACHUS HAMOOJBIIETO U
HauMEHbIIIEr0 3HaYeHUs (PYHKIIMHU Ha OTpe3Ke?

19. CoctaBbTe aIrOpPUTM HCCIEIOBAHUS U MOCTPOCHUS Tpaduka GyHKIHUH C TO-
MOILBIO TPOU3BOTHOM.

20. Kak HaifTh BEpTUKAIBbHYIO aCUMITOTY rpaduka GyHKIUN?

KourpoanHas padora
Oo6s3aTebHAA YACTH
Ilpu pewenuu 3adanuil 1-4 3anuwume npaguibHBLIL OMEEN U3 Yemblpex NPed10HCeH-

HbIX.

1. YeMmy paBHA NPOM3BOAHASA DYHKIMU y=COS*X?
A) y'=—sin’x; B)y'=-2sin’x; B)y'=-2cos x sinx; I') y’=2cos x.
2. TTo kakoi u3 GOpPMyJI BEIYHMCIAETCS IPOU3BOIHAS IPOU3BEICHHsA?

A) (utv)=u+v’; B) () =u'vtuv’; B) () == D(f(g(x) =f (g(x))*g (x).

3. Pemmnte ypasaenue f'(x)=0, ecau f(x)=3x> — 6x +4. Bribepure OTBeT.

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

4. Ha pucynke n3o0paxkeH rpaduk npou3BogHON GYHKIUU f(X), ONpe/IeIeHHON Ha
untepBasie (—10; 8). Halimure koanuecTBO TOYEK MakcuMyma (yHKIMH f(X) Ha OTpe3Ke
[—9;6].

)
A y=10)

=Y

A)5;b)4;B)2; 1) 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuiume Xo00 peuieHus U NOJIY4EeHHbLIL Omeem.
5. MarepuanbHas TOYKa JIBYDKETCS PSMOJIMHEHHO o 3aKOHY

_ 4 3 4.2 _
xX(t) = —17+6r" — 41"+ 515 (rme x — paccTosiHME OT TOYKH OTCYEeTa B MeETpax,  —
BpeMsl B CEKYHJIaX, U3BMEpPEHHOE C Hadaya JBWxkeHus). Hainure ee ckopocth (B M/c) B
MOMEHT BpeMeHu I = 3 C.
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6. Ha pucynke nzo0paxén rpaduk GhyHKIuA y = f(x) U KacateabHas K HEMY B TOUKE C

abcruccoii xo. Haiiiure 3Ha4eHre MpON3BOHON PYHKITUH f{X) B TOUKE Xo.
YA

wef

(x—2)(x+3)
(x—8)
8. Uccnenosars GpyHKIMIO f(X)=X> — 3X M MOCTPOUTH €€ rpaduK.

7. Pemute HEPAaBEHCTBO:

JdonoaHuTEeIbHAA YACTh

Ilpu evinonnenuu 3adanun 9 3anumiume x00, 000CHOGAHUE PEUIEHUA U NOJIYYEH-
Hblil Omeem.

9. ®upme «CamoBoa» BBIAEIAIOT Y4acTOK 3eMiM miomanpio 100 Mm% IIpemnararor
YEeThIPE Y4acTKa pasHbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yqactok ogo0put
aupektop ¢upmbl «CagoBoa», YUUTHIBAs, YTO HEOOXOIUMO OyleT MOCTaBUTH 3a00p IO
nepumeTpy?

ITAaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHusA
OT1BeTr B b A B 8 1,25 | (-3; 2), - 10x10
(8;
+00)

Tema 7. MHozozpanHuku u mena 6pauieHus

Teoperuyeckne BONPOCHI:
IIponomxure onpenenenue: «MHOTOrpaHHUK — 3TO. ...
IIponomxure onpenenenue: «llpusma — 3r1o...».
IIponomxure onpenenenue: «lIpsamMoyroapHblil napamiesenumes — 310. .. ».
[Tponomxure onpenenenue: «Ky6 —3to...».
IIponomxure onpenenenue: «llupamuna —370...».
CdopmynupyiiTe CBONCTBO O MPOTUBOJIEKAIUX IPAHIX HapajuIeIeUe/1a.
CdhopmynupyiiTe CBONCTBO O IHAroHAISIX Mapauieenune/a.

Nk W=
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8. CdopmynupyiiTe CBOMCTBO O [IMAaroHald W JIMHEWHBIX pa3Mepax MpsiMO-
YTOJIBHOT'O MapaJlIeIEeInIIeaa.

9. Kaxkas mpu3ma Ha3bpIBaeTCs IPSIMOA?

10. Kakas npu3sma Ha3pIBa€TCs NPaBUIbHONU?

11. Packpoiite NoHsATHE «PABWIbHAS TUPAMUIAY.

12.  Yto Takoe anodema mpaBUIbHON MUPaMUIbI?

13. B uem oTiauyue MOJMHOW MOBEPXHOCTH MPU3MBI OT MOJHOW MOBEPXHOCTH -
paMuib1?

14. CdopmynupyiiTe TeOpeMy O BBIUYHUCICHUM OOKOBOM IMOBEPXHOCTU MPSMOMN
MIPU3MBI.

15.  Cdopmynupyiite TeopeMy O BBIYUCICHUU OOKOBOW MOBEPXHOCTH MPaBUJIIb-
HOW MUPAMU/IBL.

16. HazoBute mpeameTsl U3 Balieil Tpo(ecCHOHaTbHON AESITEIBHOCTH, KOTOPHIE
UMEIOT (POPMBI MHOTOTPAHHUKOB.

17. Kakxue MHOTOrpaHHUKH HA3bIBAIOTCS MpaBWIbHBIMU? [lepeuncianre nmpaBuiib-
HbI€ MHOTOTPAHHUKHU.

18. Ilponmomxure onpenenenue: «Llumuuap — 37o...».

19. Tlponomxure onpenenenue: «Konyc —3to...».

20. IIpomoikuTe OnpeAeneHue: «Y CEHEHHBIN KOHYC — 3TO...».

21. IIpomoskute onpenenenue: «llap —3to...».

22. Yro aBasieTcs BICOTOM yCEUEHHOTO KOHYyca?

23.  Yro sABISIETCA OCEBBIM CEUEHUEM IIWIMHAPA, KOHYCa, YCEUEHHOTO KOHYCa,
mapa?

24.  TlepeuucnuTe eIMHULIBI U3MEPEHUS TIJIOMIATU, O0BEMA.

25. Yemy paBHO OTHOIICHHE IUIOMIAJCH MTOBEPXHOCTEH MOAOOHBIX (UTYpP B IIPO-
CTpaHCTBE?

26. Uemy paBHO OTHOIIIEHHE 00BEMOB MOJAO0HBIX (PUTYP B MPOCTPAHCTBE?

27. HazoBuTe mpeaMeTsl U3 Baliel mpodeccuoHaIbHON NESITeIbHOCTH, KOTOPhIC
UMEIOT (DOPMBI TEJ BpaIlICHUSI.

KourpoanHas padora
Oo6s3aTebHAA YACTH
Ilpu pewenuu 3ad0anuil 1-4 3anuwiume npaguibHBLIL OMEEN U3 Yemblpex NPed10HCeH-

HBIX.
1. B kakux eguHUIIAX U3MEPSETCS TUIOMIAAh ITOBEPXHOCTH MHOTOTpaHHUKA?
A) B rpanycax; b) B MeTpax; B) B kBagpaTHbix MeTpax; [') B AByrpaHHbBIX Tpajlycax.
2. ITmomamb GOKOBOM MOBEPXHOCTH MPU3MBI BRIYUCIISIETCS IO (hopmyIie:
A) S=Ssox + 2 Soci-; B) Seox =Pocu™H; B) S = Bgox + S Socu; I') S60K =2P,*H.
3. Uro siBNIsleTCA OCEBBIM CEYEHHEM YCEUEHHOTO KOHYyca?
A) paBHOOeIpeHHBIN TpeyroiabHUK; b) paBHOOenpeHHas Tpanenus; B) nmpsaMoyroib-
HUK; ) mpsiMOyToJbHas Tpamnerus.
4. Kakas ¢urypa noiaydaercs Mpu BpalleHUH NPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT

OJTHOTO M3 CBOUX KAaTETOB?
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A) xoHnyc; b) yceuenHslil konyc; B) nupamuna; I') yceuennas nupamuia.
Ilpu évinonnenuu 3a0anuii 5-8 3anumume xo00 pewieHus u NOJIY4EeHHbLIL OMEem.

5. PeOGpo ocHOBaHUSI MPAaBUJIBLHON TPEyrojbHOW NHUpamMuisl 3 M, amnodema 6M.
Haitnute mioniaas 60KOBOM MOBEPXHOCTH MTUPAMU/IBI.

6. Jlnaronans kyOa paBHa V588, Haiinure ero oobem.

7. IIpAMOYTOJILHUK CO CTOpOHAMH 8CM M 3CM BpalaeTcsi BOKPYT OOJIbIIEH CTOPOHBI.
Haitnute o0bem, miorniaarn O0KOBOM M MOJIHOM MMOBEPXHOCTEHN MOTYUYEHHOTO Tela.

8. BBIYMCIUTh MOBEPXHOCTh KPOHBI KyCTapHUKa, UMeroIIero ¢hopmy mapa paauyca
0,5 m. B oTBeT 3anuMImmMTe YHUCIIO, ASJICHHOE Ha 7.

JlonmoJIHMTEJIbHAA YaCTh

Ilpu eévinonnenuu 3a0anusn 9 3anuwiume xo0, 000CHOBAHUE PeUieHUA U NOJIYYeH-
HblIL omeem.

9. Co3matp Moenb KITyMOBI, UMeroIel (popMy KOMOMHUPOBAHHOTO T€OMETPUYECKO-
ro TeJa, BBIMIOJIHATh HEOOXOIMMBIE pacdeThl (IIomaab, 00beM, KOJUISCTBO U BHUIIBI Ca-
YKCHIIEB).

[Ipeanonaraembie MOACIN KITyMO:

¥

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHuA
OTtBeT B b b A 27 2744 72 m; 1 -
48 T;
64 m

Tema 8. Ilepeooopasnasn pynkyuu, ee npumenenue

Teopernueckne BONPOCHI:
[Tponomxute onpeaeneHue: «Oynkuus F(X) Ha3pIiBaeTcs ...».
Packpoiite reoMeTpuYECKU CMBICI ONIPECIIEHHOTO UHTETpala.
[Iponomxure onpeaeneHue: «KpuBoJMHENHAS Tpanelus — 3TO. ...
Chopmynupyiite hopmyny HeroTona-JIeiiouuna.
B dem 3aknrouaercs oOnuii BUJI BCEX MEPBOOOPa3HBIX ?
[Iepeuncnure npaBusia BBIYUCICHUS UHTETPAJIOB.

A i

KourpoanHas padora
OQo0s3aTeIbHAA YACTH
Ilpu pewenuu 3ad0anuil 1-4 3anuwiume npasuIbHBLIL OMEEM U3 Yemblpex NPeOdJ10MHCeH-

HbIX.
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1. ins xakoi u3 Gpynkimit pynxuus F(x)=x3-3x*+1 sBisercs nepooOpazHoii?
A) f(x)=3(x2-2); B) f(x)=3x(x>-2); B) f(x)=3x%>-6x+1; I) f(x)=3x%-6x.

2. Jlana Qpynkuus f(x)= 3x*+1. Yemy pasna F(1)

A)2;5)4;B) 6;T) 1-.

3. O6mumii Buj Beex mepBoooOpa3HbIxX s f(X)=sinx?

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

4. BeluncauTe OnpeaeseHHbIA HHTErpa f 12 xdx.

A)-1;b)1;B)-1,5;T') 1,5.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuiume xXo00 peuieHus U NOJIy4eHHbLIL Oneem.

5. SIsnsercs mu F(x)=x3-3x+1 nmepBoobpasHoit aius pynxuuu f(x)=3(x>-1)?

6. 3anaiite neproodOpasuyo F(x) mis pynkuun f(X)=3x2-2X, €Cu U3BECTHBI KOOP/IH-
Hatel Touku M (1, 4) rpaduka F(x).

7. Ha pucynke m3zo0paxken rpaduk ¢yHkuun y=f(x), onpenenéHHON Ha WHTEpBaje

(—3; 11). Hatinute HammenbIee 3HadeHue GyHKIUH f(x)Ha oTpeske [2; 9,5].
i

A ¥ = flx)
T\
RN I\
3 AR EEE
) / ‘-,l 11
NN A\
A/ /] ]

8. Ha pucynke wuzoOpaxeH rpaduk HekoTopod ¢GyHkiuu y=f(x). Ilonb3ysch
PHCYHKOM, BBIYUCIIUTE ONPEJIENIEHHBINA HHTErpa | ; f(x)dx.

.
4

-

B [ e e s e e

JlonmoJTHUTEIbHAS YaCTh
Ilpu eévinonnenuu 3a0anusn 9 3anuwiume xo00, 000CHOBAHUE PeUieHUA U NOJIYYeH-
HblIl omeem.
9. BpluuciauTh miomanas KiyMmObl, MEpUMETP KOTOPOM OrpaHUYMBAIOT JIMHUHU y=0,
y=X, y=-2x+6. Pemmth aAByms criocobamu. Cruenath 4epTex.
ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHuA
OTtBer r A b r na X3- -3 12 3
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| x*+4 |

Tema 9. Cmenenu u kopnu. Cmenennasn Qynkyus

Teopernueckue BONMPOCHI:

1. Chopmynupyiite onpeaeneHue CTeneHHON (QyHKITUH.

2. [lepeuncnure cBOICTBa cTENEHHON (DYHKIMH C LIEJBIM [TOKa3aTeJIeM.

3. Ilepeunciure CBOKMCTBA CTEIIEHU C ACHUCTBUTEIIBHBIM IOKa3areneM. Ilpusenu-
T€ PUMEPHL.

4. ITIepeuncnure cBOKMCTBA KOPHS HaTypajbHOM cTreneHu. [I[puBeaure npuMepsl

3. Ha uro HeoOxonumo oOpaTUTh BHMUMAaHHUE MPH PELICHUU UPPALUOHATBHOTO
YpPaBHEHHUS YETHOW CTETICHU?

6. Uemy paBeH KOPEHb YETHOW CTETEHU U3 oTpuuarenbHoro unciaa? [Ipusegure
pUMep.

7. UeMy paBeH KOpE€Hb HEYETHOW CTENEHW M3 oTpuuaresbHoro uucia? Ilpuse-
JIATE TIPUMEP.

8. Ha 4to cTtout 00patuth BHUMaHKUE TIPU PEIICHUU UPPALIMOHAIBHBIX, IPOOHO-

PalMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB?

KourpoanHas padora
Oo0s3aTeIbHAA YACThH
Ilpu pewenuu 3ad0anuil 1-4 3anuwiume npasuibHBLIL OMEEM U3 Yemblpex NPeOdJ10HCeH-

HblX.

1. Mexay KakuMH JByMsI HATypaJIbHBIMU YHCIIAMUA HaXOJUTCS YUCIIO V192
A)19u20;b)2u3;B)18u19;1)3 u4.

2. Onpenennure KOpeHb ypaBHEHUs X°=125

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

3. Pacnonoxure B MOpsiAKE BO3pacTaHUs YUCHIA: 2; i/g, V17

A) 235 V17;8) 2; V17; Y5, B) 5, 2, Y17, 1) Y17, 2: V5.

4. YMHOKas 4yuCIia ¢ OJIMHAKOBBIM OCHOBAHUEM, UX CTETEHHU.. .7

A) ymuoxaeM; b) nenum; B) cknaapiBaem; I') oTHUMaeM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuieHus u NOJIY4YeHHbLIL OMEEm.
5,58, .29
a’>®-a~

2648

5. Haitgure 3HaueHUE BhIPAKECHUS npu a=7/.

(VIZ+VB)

. 10+96

6. Haiimure 3HaueHNEe BHIPKCHUS + .
7. PaccrostHue oT HaOmMIOgaTeas, HAXOMAIIErocs Ha HEOOJIBIIOW BbICOTE h
KIJIOMETPOB HaJa 3eMI€, M0 HAOMI0JaeMON WM JIMHUM TOPH30HTA BBIUMCISETCS IO
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dbopmyiie I =V2Rh , rie R=6400 kM — paanyc 3emiu. C Kakoil BBICOTHI TOPU30HT BUJICH
Ha paccTosHUH 48 kuinoMeTpoB? OTBET BbIpa3uTE B KMIIOMETPAX.

8. Pemnre ypaBHeHue v —32-x=2.

JloOJHUTEJbHAA YACTh
Ilpu eévinonnenuu 3a0anusn 9 3anumiume xo0, 000CHOGAHUE PEUICHUA U NOJIYYEH-

Hblil omeem.
{3’ = Vx
y=X

9. Pemure rpadudecku cuctemy ypaBHEHUN:

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBet b r B B 49 2 0,18 -36 (1; 1)

Tema 10. Ilokazamenvnasn pynkyus
Teopernueckne BONPOCHI:

1. Cdhopmynupyiite onpenenenrne noka3aTeabHON (QYHKIUH.

2. [lepeuncnure cBOICTBa MOKA3aTENbHON (PYHKIINU.

3. [lepeuncnure cnocoObl peleHs MOKa3aTeNbHBIX YPAaBHEHUH.

4.  CdopmynupyiiTe HpaBUIO pEHICHUS NPOCTEHIINX IOKa3aTeNbHBIX Hepa-
BEHCTB.

5. B dem 3aknrouaercs rpaduueckuii Croco0 pemeHus: ypaBHEHUM.

6. [lpuBeaure npumep GyHKIIMOHAIBHOM 3aBUCMMOCTH MOKA3aTeIbHON (DYHKITUU U3
pEaNbHOM KU3HU.

KourpoanHas padora

Qo0s13aTeIbHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuUIbLHLLIL OMEEM U3 UEMbIPEX NPEOTLONHCCH-

HBIX.
1. IIpu xaxoMm 3HaUYeHUU a PYHKIIHS y=a* ObIBaeT Ha Bcel 00JacTu onpeseneHus?

A) a=§; b) a=8,25; B) azé; I) a=V/3.

2. Ha pucynke nzobpaxén rpadux ¢pyukiuu Buaa f(x)=a*. Haliqure 3HaueHue f(2).
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_Ilr (.1'_} — f{T

VA

T

0

-

| X

A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. Oyukiusa 3agaHa GOPMYIION: f(x)=(§]". Yemy pasno f(-2)?
A) - B)-4;B)4) V2.

1 x—13

— =3.
4. KopeHb ypaBHEHHUSI (9> ?
A)12,5;Bb)13; B) 14;T') 15.

Ilpu evinonnenuu 3a0anuii 5-8 3anuniume x00 peuieHus u NOJIY4YEHHbLIL ONEEM.
5. HaiizuTe KOpeHb ypaBHEHHs 3%2-5%3%=12
6. CKOIBKO LENBIX PELIEHUH UMEET HEPABEHCTBO 1<7%1<49?

7. Haiigute Touky MakcuMyma (pyHKIIMU

y — 25—8x—x2 ]

8. B Xo4€ pacmaga paauOaKTHUBHOI'O M30TOIIa €0 MacCa YMCHLIIACTCA I10 3aKOHY

m(t) =mg-2

—t)T
' TAC mo— Ha4dajJbHasi Macca M30TOoIla, {— BpeMs, Opoumeamee OT

HAa4YaJIbHOTO MOMEHTa, 1 — MepuoJl noJiypacnaia. B HayanbHbIA MOMEHT BpEMEHU Macca
uzorona 184 mr. Ilepuos ero monypacnana cocrasisieT 7 MuH. Haitaure, yepe3 CKOJIbKO
MHUHYT Macca u30Torna Oy/ieT paBHa 23 Mmr.

JIOMOJTHUTEJIbHAA YACTh

Ilpu eévinonnenuu 3a0anusn 9 3anumiume x00, 000cHO8aHUE PeuleHUs U NOJTYUEeH-

Hblll omeem.

9. Pemute rpadudecku cuctemMy ypaBHEHUN: {

y—2x=0
y—2¥=10

ITAJIOHbI OTBETOB:

Homep 2 3 4 5 6 7 8 9
3a1aHusA
OTtBer A B A 1 2 -4 21 (2;4)

Tema 11. Jlozapughmer. Jlocapugpmuueckan pynkyus

Teopernueckue BONMPOCHI:
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1. Chopmynupyiite onpenenenue gorapupMuyecKon PyHKINU.

2. [lepeuncnure cBoiicTBa JOrapuPMUUECKON GYHKITUH.

3. [Iponomxkure onpenenenue: «Jlorapudm —3to...».

4. Uemy paBeH jorapudm nmpousBeaeHus?

5. UYemy paBeH jgorapudm gacTHOTO?

6. [IpuBenuTe mpuMepsl JIorapu(PMUUECKo ciupaiul B NPUPOJIE U B OKPYKalo-
IeM MUpE.

7. Ha uyTo cTouT 00paTUTh BHUMaHWE MPHU PEIICHUU JTOTapU(PMUUECKIX U ypaB-
HEHHUI U HEPABEHCTB?

6. [lepeuncnure criocoObl penieHus J0rapu(PMUIECKUX YPABHCHHM.

7. ChopmynupyiiTe mpaBwiIo pEHICHHUS MPOCTEUINX JIorapu(PMUYecKux Hepa-
BEHCTB.

8. B uem 3axmirogaetcs rpaduueckuii cnocod pereHus: ypaBHeHHM.

6. [IpuBenure npumep (YHKIIMOHATBLHOW 3aBUCHUMOCTH JIOTapU(DMHUUECKON (PyHK-
MU U3 PEATbHOU KU3HU.

KourpoanHas padora
Oo6s13aTebHAA YACTH
Ilpu pewenuu 3ad0anuil 1-4 3anuwume npagubHBLIL OMEEN U3 Yemblpex NPed10HCeH-

HBbIX.
1. Kakas u3 ¢pyHkIuii Bo3pactaeT Ha Bcel 001acTu onpeiesieHus?
A) f(x)=logs x; B) f{x)=0,7% B) f(x)=x* I') f(x)=logs x.

23%—3
2. Ykaxkwure obnacts onpeaenenus Gynkuuu f(x) = 1g x}l?

A) (-751,5); B) (-0; -1,5), (7; +00).; B) (-1,5;7); I') (-00; -7), (1,5; +00).
3. Pacnionoxute B nopsiake Bo3pactanus: log, - 4; log, 5 0,4, log, i

A)logy s 4; log, 5 0,4; 1030.5“1 ; b) logg 5 4;log, 5 ii log,,s 0,4
B) lﬂgo.aii logys0,4;logp54; I')logys0,4; 1030.5&5 log, s 4.

4. Haiijiute KOpeHb YpaBHEHUS logy(5—x) =2.
A)11;B)-11; B)-3;T) 3.

Ilpu évtnonnenuu 3a0anuii 5-8 3anumiume xXo00 peuieHus U NOJIy4eHHbLIL Oneem.
5. Onpenenure 3HaYeHUe BeIpakeHus log, 2 + log, 3 + 20824,

6. YKaxuTe HaMMEHbIIIEE [eJI0e PEIICHUE HEPaBEHCTRA:
log,(6x —4) > 2.

7. Haiinute Touky Makcumyma QyHKIIAA Y= 81n (x + 7) —8x+3.

8. Jlmst oborpeBa momenieHus, TemMrneparypa B KOTOPOM TOIEPKUBACTCS HA YPOBHE
T,=15° uepe3 paguaTop OTOIUIEHUS MTPOITYCKAKOT rOpsiuyr0 BoAy. Pacxon mpoxosiien ue-
pe3 TpyOy paamatopa Boasl m = 0,6 kr/c. [Ipoxoas mo TpyOe paccTosiHHE X, BOJa OXJia-
XKIaercss OT HavyainbHOWM Temmeparypel T,=91° ngo Ttemmneparypel T, npuuém

TB - Tn Br- B
r 1 e =4200—— y=28—"
I'—Tu rpe KI'-° C — Temmo8MKOCTb BOJB, M-°C _— ko-
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s¢bduuuent temnooomena, a & = 0,8 — nocrostunas. Hajinure, 1o kakoii TeMieparypsl (B
rpagycax Llenbcus) oxnaauTcs Boaa, eciau JIHHA TpyOsl paauatopa paBHa 144 m.

JdonoHuTEIbHAS YACTh
IlIpu eévinonnenuu 3a0anusn 9 3anumiume x00, 060CHOBaAHUE PeUleHUA U NOJIYUECH-
Hblil Omeem.

9. Pemute rpaduuecku cuctemy ypaBHe:HI/II?I:{}r +2x ;}}iggig_sg log, 5_

ITAJIOHBI OTBETOB:

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

OtBer A T A B 5 3 -6 34| (0;3)

Tema 12. Muosxcecmea. Inemenmot meopuu 2paghoe

Teopernueckne BONPOCHI:
Cdopmynupyiite onpeaesieHne MHOKECTBA.
[Tponomxure onpeneneHue: «OO0beIMHEHNE MHOXKECTB — 3TO. .. )».
[Iponoikure onpenenenue: «llepeceueHne MHOKECTB — 3TO. ...
[Iponomxure onpeaenenue: «Pa3HOCTE MHOXKECTB — 3TO. .. )».
N300pa3ute o0bequHEeHNE IBYX MHOKECTB Ha Kpyrax Dujepa.
N300pa3ute nepeceyeHre TpeX MHOKECTB Ha Kpyrax Diiepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIUHOMN, peOpoM
rpada?
8. Kak HaiiTu cTerneHnn BepIuHbI rpada?
9. HazoBuTe OTIMYHUTENbHBIE YEPTHI MOJTHOTO W HETIOJTHOTO rpadoB.
10.HazoBuTe OTAMYUTENBHBIE YEPThI CBA3HOTO U HECBSI3HOTO IpadoB.

Nk =

KourpoanHas padora
Oo6s13aTeIbHAA YACTH
Ilpu pewenuu 3ad0anuil 1-4 3anuwiume npaguibHBLIL OMEEN U3 Yemblpex NPeod0HceH-

HBbIX.
1. Kaxkas onepamms nzobpakeHa Ha Kpyrax Jumepa?

A B

A)E=AuB;B)E=4AnB;B)E=4\5T)E=A-B.
2. Kakoii rpad npencrapieH?
A) onnbii; b) HenonwHelil; B) JIEPEBO; I') HyseBoOH.
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3. IlaTepo pabouynx BCTPETUIIMCH MPH BHICAAKE LIBETOB B KIyMOBL. CKOJBKO BCETO
OBLJIO CAENAHO PYKOIOKATUN
A)10;Bb)11;B)5;T) 6.
4. OnpenenuTte CTENEHb BEPIIMHEI B:
A

E F

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

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xX00 peuieHus U NOJIY4EeHHbLIL Oneem.

5. Jlanwl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure 1 n300-
pasute rpaguIecKd HOBOE MHOXKECTBO E: a) E= AuB ; 0)E=AnB.

6. Konunbl qpy3bs 3aHUMAIOTCS KAKUM-HUOYIb BUJIOM cHiOpTa. 14 U3 HUX YBIEKaIOT-
cs pyr6o0M, a 10 — OGackerbosom. M TOIBKO 1BOE yBIIEKAIOTCS U TEM U JAPYTUM BHIOM
cnopra. Ckoiibko apy3eit y Tomm?»

7. Ha pucyHke — cxema A0por, CBsi3bIBaroInX ropojckue napku A, b, B, I', 11, E.
[To xaxa0i JOpore MOXHO JBUTATHCS TOJBKO B OJHOM HaIlPaBJICHUH, YKa3aHHOM CTpEJ-
Koi. CKOJIBKO CYHIECTBYET PA3JIMYHbIX yTeN U3 nmapka A B nmapk E?

B K
A \r \
=
B I

8. MoHO 11 HapuCcOBaTh W300paKEHHBIA HAa PUCYHKE Ipad HE OTpbIBas KapaHAalll
oT Oymaru u npoBoJig Kaxk10e peOpo pOBHO OJUH pa3?

JdonoHuTEeIbHAS YACTh
IlIpu eévinonnenuu 3a0anusn 9 3anuuiume x00, 060CHO8aAHUE PeULeHUA U NOJIYUECH-
Hblll omeem.
9. IlepByto Wik BTOPYIO KOHTPOJIbHBIE PAOOTHI IO MAaTEMATUKE YCIIEUIHO HANUCAIH
33 cTyaeHTa, MEPBYIO WK TPEThIO — 31 CTYIEHT, BTOPYIO WM TPEThIO — 32 cTyaeHTa. He
MEHEE JIByX KOHTPOJIbHBIX paOOT BeIMOJHUIN 20 cTyaeHTOB. CKOJBKO CTYAEHTOB YCIEIlI-
HO PEIIMJIA TOJBKO OJHY KOHTPOJIbHYIO paboTy?
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ITAaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3aIaHUA
OTBer B b 10 I - 22 HET 18

Tema 13. Inemenmovt KOMOUHAMOPUKU, CHIAMUCHMUKU U MEOPUU 8ePOAMHOCHEll

1.
IIpUMeEp.

D0 N U AW

10.
11.
JICHUSAX.
12.
SABJICHUSX.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Teoperuyeckne BONPOCHI:
[Iponomxure omnpenenenue: «CmyyaitHoe coObiTHe — 3T0...». llpuBenute

[IpuBenute npuMep 1O0CTOBEPHOTO COOBITHS.

[IpuBenute npuMep HEBO3MOKHOTO COOBITHSI.

[Tponomxkute onpeznenenue: «BeposTHOCTH CIIy4aifHOrO COOBITUS — 3TO. ...
ChopmynupyiiTe mpaBuiIo HAXOXKIACHUS CIOKEHUS BEPOSITHOCTEH.
ChopmynupyiiTe mpaBUIo YMHOKXEHUS BEPOSITHOCTEH.

Kak HaiiTu cpennee apupMeTHiIeCcKOe YUCIOBOTO psiaa?

Kak HaiiTn MmequaHy 4McioBoOro psaa?

Kak BbIuncisiercst pazmax 4ucioBoOro psiaa?

J1st uero Hy>XHbI quarpaMmmsbl, rpaduku? Ilepedncnure BUIBI JUATrPAMM.
[IpuBenuTe npuMepsl MPOSIBJICHUS 3aKOHA OOJBIIMX YUCEN B IPUPOAHBIX SIB-

[IpuBenuTe mprMepbl NPOSBICHUS 3aKOHA OOJBIINX YUCEN B OOIIECTBEHHBIX

UYto n3ydaer ctaTUCTUKA?

[Iponomxure onpeaenenue: «Coyeranne — 3T0...».
[Iponoimxure onpenenenue: «Pazmemenne — 3T1o. .. ».
[Iponomxure onpenenenue: «llepectaHOBKU — 3TO...».
[IpuBenuTe npuMep MHOXKECTBA U3 PEATTBHOU KU3HU.
[IpuBeauTe npuMep onepanuu NePeECeYEHUss MHOKECTB.
[IpuBeaute npumep ornepanuu 00beJMHEHUSI MHOXKECTB.
[IpuBeauTe npumep onepanuu pa3HOCTH MHOYKECTB.
Packpoiite noHsitus «rpad», «1€peBO», KIIUKID».

KourpoanHas padora
Qo0s13aTeIbHAA YACTH

Ilpu pewenuu 3ad0anuit 1-4 3anuwiume npasuibHvlii OMeem U3 Yemvlpex npeo-

JIOIHCEHHDIX.

l.

KoMbOunaropuka — 3TO0 pa3fen MaTeMaTHKH, OTBEYAIOLIUl Ha BOMPOCHI

CKOJBKHUMU CIIOCOOAMU MOKHO BI)I6paTB OJICMCHTHI ...
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A) 3amaHHOTO KOHEYHOTO MHOXEeCTBa; b) OeckoHeuyHoro mHOXecTBa; B) moboro
MHOeCTBa; [') uppanroHaIbHBIX YHUCEIL.
2. CoenuHeHUs U3 N DJIEMEHTOB, OTIUYAIONINECS IPYT OT APYyra TOJIBKO MOPSIAKOM
PacCTOJIOKEHUS B HUX DJIEMEHTOB, Ha3bIBAIOTCS
A) nepectanoBkamu; b) couetanusamu; B) pasmenienusamu; [') komOMHaAIIASIMU.
3. Uucio BceX BO3MOXKHBIX pa3MEeIeHUH BBIYUCIIAETCS TI0 hopmyie:
.

A) Af'=n(n—m); b) A =nnh—-1)..(n—m+1); B) Ai=——: 1)

(n—m)!’
AT =nn+m)

4. I'pynnupoBka — 3710. ..

A) ynopsiioueHre eIMHUI] COBOKYITHOCTH MO Mpu3HaKy; b) pasOuenue eauHuIl COBO-
KyIHOCTU Ha TPyNIbl 1Mo npusHaky; B) o0oOmenne ennHn4HbIX ¢GaktoB; I') 00600meHne
€AMHUYHBIX [IPU3HAKOB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIYYeHHbLIL ONEEM.

5. B cpennem u3 2000 cagoBhIX HACOCOB, MOCTYMUBIIUX B MPOJIAaxKy, 6 MOATEKAIOT.
Hailigute BepOsITHOCTH TOTO, YTO OJMH CIy4YailHO BBIOpAHHBIA JUIsI KOHTPOJS HAcoC He
rnojarexaetr?

6. CpaBHUTb BCXOXECTb CEMSH JIOOBIX TpEX BHJOB OJHOJIETHHUX IBETOB 3a
nocyensue 3 roga. CocTaBUTh 1UarpamMmy 0 HaliJAEHHBIM JaHHbIM. Clenars BbIBOJBI.

7. LlBeToBOAY MPENIOKUIN YKPACUTh KIIyMOy I[BeTaMu, UCIOb3ys 3 Buaa. CKOIBKO
pa3IMyYHbIX BApUAHTOB €CTh Y IIBETOBOJIA, €CIIM €CTh BEIOOD M3 5 BUAOB pa3HOU paccaibl?

8. CKOJIbKMMU CIOCOOaMU MOKHO MTOCAIUTh 4 KyCTapHHUKA B OJUH PSf?

JdonoHuTEIbHAS YACTh

Ilpu eévinonnenuu 3a0anusn 9 3anuuiume x00, 060CHO8aAHUE PeULleHUA U NOJIYUECH-
Hblil Omeem.

9. UToObl MOCTYNUTh B UHCTUTYT Ha CIELHAIBHOCThH «MacTtep calloBO-IapKOBOTO U
JaHAmadTHOTO CTPOUTENBCTBAY, A0UTYpUEHT JobkeH HaOpaTh Ha EI'D He menee 70 Oa-
JIOB TI0 KQXKJIOMY U3 TPEX MPEAMETOB— MaTEMaTHKA, PYCCKUM SI3bIK 1 MHOCTPAHHBIH S3bIK.
UYtoObl MOCTYNUTH Ha clienuanbHOCTh «Kommepiusay, HykHO HaOpaTh He MeHee 70 Oaii-
JIOB MO KaXJIOMY U3 TPEX MPEIMETOB — MATEMATHKa, PYCCKHUM SI3bIK U OOLIECTBO3HAHUE.

BeposiTHOCTB TOTO, 4TO aOUTYpUEHT 3. OJy4yuT HEe MeHee 70 OamioB Mo MaTeMaTH-
ke, paBHa 0,6, mo pycckomy si3biky — 0,8, 110 nHOCTpaHHOMY s13bIKy — 0,7 U 1o 00111e-
ctBo3Hanuio — 0,5.

Haiinute BepoSATHOCTH TOrO, YTO 3. CMOXKET MOCTYHHUTh XOTS Obl Ha OJHY U3 JBYX
YIOMSIHYTBIX CIEIUATIbHOCTEH.

ITAJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OtBer A A B A 0,997 - 10 24 0,408
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Tema 14. YpaBHeHHNs 1 HEpaBEHCTBA

Teoperuyeckne BONPOCHI:

Yro Ha3bIBaeTCs ypaBHEHUEM?
Yo 3HAYUT PEIINTh ypaBHEHUE?
Yrto Takoe KOpeHb YpaBHECHHUSI?
Yo Ha3bIBaETCS HEPABEHCTBOM?
YTO 3HAYUT PEMIUTH HEPABEHCTBO?
B ueM 3akmiroyaeTcst «METOJ HUHTEPBAIOB)» ?
UTo Ha3bIBAETCS PEIICHUE CUCTEMbBl YPABHEHUI?
YTO 3HAYUT PEIMIUTh CUCTEMY YPABHEHHIA?
[Ipu pemennn Kakux ypaBHEHUI 1 HEPABEHCTB, CJelyeT OOpaTUTh BHUMaHUE
Ha 00J1acTh JOMYyCTUMbIX 3HAUECHUM?

10. Ilepeuucnute ciocoObl pelieHus ypaBHEHUH.

11. Tlepeuucnaute cnocoObl PELICHUS] CHCTEM YPaBHEHUHU.

RN kW=

KonTpoabHas padora

Oo0s3aTeILHAS YACTD
IIpu pemiennn 3aganunii 1-4 3anuimuTe NPABUJILHBINA 0TBET M3 YeThIpeX MpeasioKeH-
HBIX:

1. Kaxoe u3 umncen siBnsieTcsi KopHeM ypaBHeHUs logy(x+1) =1
A)-1;b)2;B) 1;1T) 0.
2. Kakue u3 ypaBHEeHUI UMEIOT 00Jiee OJJTHOTO KOPHS?
A) x*-6x+5=0; B) 3*"*=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. Onpesenute Bu ypasHenns ¥V 52 — ¥ = 2.
A) nuneitHoe; b) kBagpatHoe; B) uppauuonansroe; I') parmoHansHoe.

4. Onpeenure HAaMMEHbIIEE LIENOE PENICHUE HEPpAaBEHCTBA 5X2<1?
A)-3;b5)0;B)3;T') 4.

IIpu BINOJTHEHNH 3aJaHUT S5-8 3aNUIIMTE X0 PelIeHUs U MOJyYeHHbIH OTBET.
5. Haiimmre KopeHb ypaBHeHus | x-3 | =2

{x -y=28,
6. Pemmte cucteMy ypasaenuii |27 Y = 16,
2x% — Sx
— <X
x—3

7. Peminte HEPABEHCTBO
8. Pente ypasnenue (2X — 3)V3x% — 5x — 2=0

JIOMOJTHUTEJIbLHAA YACTh
Ilpu BbINOJIHEHMHU 3aJaHUA 9 3anMIINTEe X014, 000CHOBAHHE PeEIIEHWs] U TOJIy-
YeHHBIA OTBET.
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2sin® x — V3 cos (E —

=0.
9. Pemute ypaBHeHUE 2 x) . YKa)XUTe€ KOPHH ITOTO ypaB-

—: 3.
HEHUs, IPUHAJICIKAIIUE OTPE3KY 2

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aaHusl

OTtBer B | A | B| A [1;5[(10;2)(—c; 0]U[2; 3| -1; 27r,7?ﬂ, STE, 37.
B 6
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3.2. TunoBble KOHTPOJIbHBIE 3aJAHHUS VISl IPOMEKYTOYHOM aTTeCTAlMU
o0y4yaromuxcs
Bomnpocs! k 3k3ameny:

AJI'EBPA
Pazeumue nonamus o uucne

1. Lenble m panroHanbHbIC uncaa. JelicTBuTenbHble yncia. [IpubakeHHbIC BBI-
yuciienusi. KoMruiekcHbie uncna.

Kopnu, cmenenu u nocapugpmoi

2. Kopnau u crenenn. KopHr HatypanbHOM CTENEHU W3 YMCIIA U UX cBoMcTBa. Cre-
MEHU C PAllMOHAJIBLHBIMU MOKa3aTeIsiMU, UX cBoiicTBa. CTENEHU C IeUCTBUTENIbHBIMU TO-
ka3aresiiMu. CBOMCTBA CTENEHU C ICCTBUTEIbHBIM IMOKA3aTEJIEM.

3. Jlorapudwm. Jlorapudm yucna. OcHoBHOE JiorapupMHUUECKOe TOXIecTBo. Jlecs-
TUYHBIC U HATypasbHble Jorapumel. [IpaBuna aelictuii ¢ norapudmamu. I[lepexon k Ho-
BOMY OCHOBAHHIO.

4. IlpeobOpazoBanue anreOpanueckux BblpaxkeHuil. [IpeoOpazoBaHue palMoHANIb-
HBIX, UPPALMOHATILHBIX CTEMEHHBIX, TOKA3aTeIbHBIX U JIOTAPU(MHUUECKUX BHIPAKCHHM.

5. Pelienue norapu(pMuyYecKux ypaBHEHHM.

OCHOBBI TPUTOHOMETPHUU

OcHogHble noHamusl

6. Paguannas mepa yria. BpamarensHoe neukenne. CHHYC, KOCHHYC, TAHT€HC U
KOTAHI'€HC YHCIIA.

OcHo8Hble mpucoHOMempuyecKue morcoecmad

7. @opmynsl npuseneHus. Gopmyisl cioxeHus. Popmyibl yasoeHuss Popmylibl
ITOJIOBUHHOTIO YIJIA.

IIpeobpazosanus npocmeriuiux mpueoHOMempU4ecKUx 8blpadceHull

8. IIpeobpazoBaHne CymMMbl TPUTOHOMETPUYECKUX (YHKIMI B MPOU3BEICHUE H
MPOU3BEJICHUS B CyMMYy. BbipaxeHue TpuroHoMeTpuyeckux (GyHKUUA Yepe3 TaHTeHC I0-
JIOBUHHOTO apryMEHTAa.

Tpueconomempuueckue ypagHenus u HepaGeHCcmea
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9. IlpocTeilne TpuroHoMeTpuueckue ypaBHeHus. IIpocreiimme TpuroHomeTpuye-
CKHE€ HEPaBEHCTBA.

10 O6patHbIe TPUTOHOMETPUYECKHE PYHKIIUU: APKCUHYC, APKKOCUHYC, apPKTAHT'EHC.

DyHKIHMH, UX CBOMCTBA U I'Pa@uKH

11. ®ynkuun. O6nacth onpenaeiaeHus ¥ MHOXKECTBO 3HAaYeHUM; rpaduk QyHKIuUH,
noctpoeHue rpadpukoB QyHKIUHN, 3aJaHHBIX Pa3IMYHBIMH CIIOCOOaMH.

12. CgoiictBa ¢yHKIIMH. MOHOTOHHOCTH, Y€THOCTh, HEUYETHOCTh, OTPAHUYCHHOCTD,
NepuoINYHOCTh. [IpoMexkyTkn Bo3pacTaHusi U yObIBaHUs, HAaMOOJbIIEE W HAMMEHBIIIEe
3HaYeHUs, TOUKH 3KcTpeMyma. ['paduueckas mnteprperauus. [Ipumepsr QpyHKIMOHATB-
HBIX 3aBUCHUMOCTEN B PEaIbHBIX MPOLIECCax U SABJICHUSIX. ApuMeTHiyecKkue onepanuu Haj
bynkuusivu. Crnoxuas GyHkuus (komno3uius). [lonstre o HenpepbIBHOCTH (QYyHKIIUU.

13. O6patnbie ¢ynkiuu. OOIacTh ompeaesneHus U 00JacTh 3HAYCHUN 00paTHOM
dbynkuu. ['paduk o6paTHON GyHKIIMH.

14. Crenennsle, oka3areabHble, JOrapu(PMUUECKUE U TPUTOHOMETpUYECKUE (HyHK-
1un. OOpaTHBIE TPUTOHOMETPUUYECKHUE (PYHKITUN
YpaBHeHUS U HEPABEHCTBA
Vpasnenus u cucmemol ypasnenuii.

15. PannonanbHble, UppallMOHAIbHBIE, MTOKa3aTeIbHbIE U TPUTOHOMETPUUYECKUE ypaBHe-
HUS U CUCTEMBI.
16. PaBHOCUIILHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM.
17. OcHOBHBIE TPUEMBI UX PELICHHUS (Pa3I0KEHUE HA MHOKUTEIN, BBEICHHE HOBBIX HEU3-
BECTHBIX, MOJCTAHOBKA, Ipa)UueCKuil METO).
Hepasencmea.
18. PaunoHnanbHble, UppaLlMOHATILHBIE, TOKA3aTENbHbIE U TPUTOHOMETPUUECKUE HEPABEH-
cTBa. OCHOBHBIE PUEMBI UX PELICHUS.
Hcnonvzosanue ceoticms u epaguxoe hynkyuii npu peuieHuu ypagHeHuil U HepageHcms.
19. Meton unrtepBanoB. M3o0pakeHrne Ha KOOPAUHATHOW TMJIOCKOCTH MHOKECTBA pellle-
HUI ypaBHEHUI U HEPABEHCTB C JIByMsI [IEPEMEHHBIMU U UX CUCTEM.

Havana maTeMaTH4eCKOro aHaJIn3a

Ilocneoosamenvrnocmu.
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20. Cnoco0OsI 3a7aHUsl U CBOMCTBA YHCIIOBBIX TocienoBaTenbHOcTed. [loHsTHE O
npezaene mnociieaoBareabHOCTH. CyIlecTBOBAaHHME Mpe/esia MOHOTOHHOM OrpaHWYEHHOU
nocnenoBareabHocTH. CyMMUpOBaHUE TOCHEI0BaTeIbHOCTEH. beckoHeuHo yObIBaroImast
reOMETPUYECKAs IIPOTPECCUS U €€ CyMMa.

IIpouseoonas.

21. I[lonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUN U (PU3NIECKUI CMBICIL.
VYpaBHeHue kacateabHOU K rpaguky QyHkiuu. [IpousBoiHbIE CyMMBI, Pa3HOCTH, IPOU3-
BeJleHUs, vacTHbie. [Ipom3BOJHBIE OCHOBHBIX 3JieMEHTapHbIX (yHKuM. [IpuMmenenue
MPOU3BOAHON K HMCCIICIOBAHUIO (YHKIIMHA W TOCTpoeHuto rpadukoB. [IponsBogHbie 00-
paTHOM (QYHKIIMU U KOMIO3UIINH (QYHKIIUH.

22. 1Ipumepsl UCIIONB30BAHUS MPOU3BOAHON ISl HAXOXKICHUS HAWIYYIIETO pellie-
HUSl B MPUKIAAHBIX 3a/adaxX. Bropas mpou3BoaHas, €€ T€OMETPUUECKUN U (U3NYECKUN
cMmbici. Haxoxxaenue ckopocTu Juisl mpolecca, 3aaHHOro GopMyson U rpaukom.

llepsoobpasnas u unmeepan.

23. IIpuMeHeHne OnpeeeHHOro HHTEerpaia Uil Hax0KIeHUs IUIOIAAN KPUBOJIU-
HelHoi Tpanenuu. @opmyna Hetotona—IJleiiOnuia. [IpuMepsl npuMeHeHUs UHTerpaia B
(bu3HKe U TEOMETPHH.

KomOuHaTopuka, CTaTUCTHKA U TEOPUS BEPOATHOCTEH

Onemenmvi KOMOUHAMOPUKU

24. OcHOBHBIE TIOHATHS KOMOMHATOPUKH. 3aJa4¥l HA MOJCYET YuCciia Pa3MEIIeHUH,
MepeCcTaHOBOK, couyeTaHuil. Pemenune 3amau Ha mepebop BapuaHToB. dDopmyna GuHOMA
Hrrotona. CoiicTBa OMHOMUHAIBHBIX KO3 duiinentoB. Tpeyroasuuk [lackans.

Inemenmsl meopuu 8eposSImMHOCmel

25. CobObITHE, BEPOSTHOCTh COOBITHSA, CIOKEHUE U YMHOXKEHUE BepositHocTe. [lo-
HATHE O HE3aBUCUMOCTH cOObITHH. JIMCKpeTHas ciayuyaliHas BEIMYMHA, 3aKOH €€ pacrpe-
neneHus. YucnoBble XapaKTEPUCTUKUA TUCKPETHOU CydyallHOM BelW4uHbI. 1loHATHE O 3a-
KOHE OOJIBIITUX YUCETI.

Onemenmsl MmamemMamu4eckou CmamucmuKy
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26. IlpeacraBnenue NaHHBIX (TAOJIUIBI, AMATPAMMBI, TPa(UKHN), TeHEpaIbHAs COBO-

KYITHOCTD, BBI60pKa, cpe€aHce apI/I(bMeTI/I‘ICCKOC, MEHaHa. IlonsiTue o 3agadyax MaT€MaTH-

YECKOM CTaTUCTHUKH.

I'eomerpus

IIpsimule u nrockocmu 8 npocmpancmee

277. B3auMHO€ pacroyoKEeHUe NPSIMBIX U INIOCKOCTEN B POCTPAHCTBE.
[TapannensHoe mpoekTupoBanue. M300pakeHne MpoCcTpaHCTBEHHBIX PUTYD.
Mnozeoepannuxu

28. IIpusma. [Ipsimas u HaknoHHas npusma. [IpaBuibHas npusma. [lapannenenumnen.
Ky6.

29. ITupamupa. [IpaBunbsHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
30. CummeTpuu B KyOe, B mapajuiesienunesie, B Ipu3Me U Mupamu/ie.

31. Ceuenus ky0a, IPU3MBI U ITUPAMUJIBI.

Tena u nogepxnocmu pawjeHus

32. Hunuuap u xoHyc. YceueHHbI kKoHyc. OCHOBaHUE, BBICOTA, OOKOBas MOBEPX-

HOCTB, 00pa3ytomias, pa3BepTka. OceBble CEUeHUsI U CeYEHUs, TapaJlieIbHble OCHOBAHHUIO.

apa.

33. lap u cdepa, ux ceuenus. KacarenpHas mIockocTs K cepe.
Hsmepenus 6 ceomempuu
34. O0bem u ero nusmepenue. MurerpanabHas popmyina oobema.

35. ®opmyinbl oO0beMa Kyda, MPSIMOYTOIBHOTO MapasuieienuIieia, TPU3Mbl, TAITUH-

36. ®opmynbl oObeMa mupamMuAbl U KoHyca. DopMyIbl MIIOMAAN MOBEPXHOCTEH

uuauHApa U Konyca. opmysel o0bema 1apa u iomaiau cQepsl.

Koopounamsi u éexmopul

37. IlpsimoyroJibHas (J€KapTOBa) CUCTEMA KOOpAMHAT B IpocTpaHcTBe. Popmyra

paccTostHUSL MEXAy ABYMsl Toukamu. BekTopbl. Moaynb BekTOopa. PaBeHCTBO BEKTOPOB.

Cnoxenune BCKTOPOB. YMHOXEHHE BCKTOpAa Ha YUCJIO. Paznoxenue BCKTOpaA I10 HaIIpaBJic-

HUSM. YTOJI MeX1y AByMs Bektopamu. [Ipoekuus BekTopa Ha ocbk. KoopanHaTel BEKTOpA.

CkansipHOE MPOU3BEICHHE BEKTOPOB.

3aiaHuA K IK3aMeHY:
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1. Pemuth rpaduyecku HEPaBEHCTBO
3x-9y=>6
2. PemmuTh cucTeMy JIMHEWHBIX YPaBHEHUU.
2x+3y+2=0
{x +5y=6
3. PemmwmTs ypaBHEHHE
2x+2 — 32
4. BprauciuTh
log,10+l0g,0,8=
5. Pemnts ypaBHEeHUE
log,(2x-12)=4
6. YOpoCTUTh BBIPAKEHUE
sin(ed + ) —sina-cosf =
7. PemmmTh ypaBHEHHE
72 —6-7*+5=0
8. Haiitu npou3BoaHyI0 (QYHKIIUN
y=3x"—2x> +5x> = 2x+5
9. Bbruncnuth Npou3BOJHYI0 GYHKIIUU
y = sinIn(5x* — 2x)
10.BbryncianTe HEONPEAEIEHHBIN HHTErPAJT
I(3x3 +2x%)dx
11.ITocTpouTts rpaduk ¥ BHIYUCIUTH TUIOIIAb KPUBOJIMHEHHOM Tparneunu, OorpaHuyeH-
HOU mapabonoit y=x*-2X, ocbto OX U MPSMBIMU X=2 1 X=3
12.B Takconapke 12 mammuH: 2 yepHble, 4 xentoie, 6 6enbix. KakoBa BeposSTHOCTb TO-
ro, YTO MO BBI30BY IPHUEIET KENTAs MAIIMHA?
13.B xybe ¢ qimuHOi pedpa 3 cM MOCTPOCHO CEYCHHE Yepe3 Ba MPOTUBOJICKAIIHNX Pe-
Opa. HaiiTu nepumeTp U Miioiaab 3TOr0 CEUeHHUs.

14.113 npousBosibHOM TOukH C HA KOOPJAMHATHOM MIOCKOCTH TOCTPOUTH BEKTOP

CD=(4;-2) u naiitu ero mmHy.
15. Pemuth rpaduuecku HEPaAaBEHCTBO
Sx+y=>10
16. Peminth cucteMy JIMHEMHBIX YPABHEHH.
2x+3y+2=0
{2x +4y+4=0

17. Pemnth ypaBHEHUE

2x+3
5 =25

18. Beruncinurh
logz 1 ,6+10g2 10=
19.Pemnts ypaBHEHUE
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log,(2x—8) =2
20.Y1OpocTuTh BBIpAKEHNE
cos(a — [B)-cosat -cosff =
21.Pemith ypaBHEHHE
x-3 3 3x-1
83x—7 — 2 x—1
22 .Haiitu mpou3BoaHYI0 pyHKINN
y=2x" —6x* +4x> —2x+5
23.Haiitu 3xcTpeMyMbl HYHKIIUU
y=x"+2x-2
24.BpI4UCINTh HEONPEIEIEHHBIN HHTETpaJl
j (6x° + 7x%)dx

25.ITocTpouTts rpauK ¥ BBIYUCIUTH IUIOIIA/ (b KPUBOJIMHEHHOM Tparneunu, OorpaHuyeH-
HOU mapabonoit y=x’+3x, ockto OX U MPAMBIMHU X=2 U X=3

26.Urpanpuyto kocTh Opocuiu 1 pa3. KakoBa BepOSTHOCTb TOTO, UTO BBINATIO YETHOE
qucio?

27.B npaBuiIbHOM TPEYroJbHOM MpU3Me CTOPOHA OCHOBAHHUS paBHa 3 ¢cM, a OOKOBOE
pebpo paBHO 5 cMm. HaiiTu mmomiaab 60KOBOI MOBEPXHOCTH U IJIOIIAIh OCHOBAHUS
IIPU3MBI.

28.Jlanwl Touku A(5;-2), B(6;-3), C(3;-4). I[locTpouth Ha KOOPAMHATHOM TJIIOCKOCTH U

Haittn koopauHatsl Bektopos: AB ,BC ,CA

29.lanwl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMEET cepeinHa oTpe3ka AB
— Touka M?
30.IIpsambie AB u C/1 mapamienshbie. Kakoe pacnonoxenune umerot npsimbie AC u

BJI?
V3
COS — = —.
31. Haitnute KOpeHb ypaBHEHUS: 6 2 B oTBeTe 3amumuTe HAMOOMBIIHI OT-
pHULIATETbHBIA KOPEHb.
32.Ha pucynke nzobpaxken rpaduk npousBogHon Gpynkiuu y=f(x). [Ipu kakom 3Haue-

HUU X QYHKIMS IPUHUMAET CBOE HauOOoJbIllee 3HaYeHHe Ha oTpe3ke [-4; -2] ?
|1I

v=f"(x)

=Y

/o[ 1

33.BepxHue KOHIIBI IBYX BEPTHKAIHHO CTOSIIMX CTOJIOOB, YAATEHHBIX HA PACCTOSHUE
4 M, coeanHEHBI TnepeknaauHo. Beicota omnoro cronbda 10 m, a apyroro 7 wm.
Havinure nnvny nepexiaanHsl.
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34.JTansl uetbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3,2,2) Jlokaxute, 4TO OTPE3KU
AB u C/] nepneHaIuKyJIsIpHBI.

35.MarepuanbHas TOYKA JBMKETCSA IPAMOJIMHENHO 110 3aKoHy X(t)=t>-13t+23 (rae x —
pPAcCTOSIHUE OT TOYKM OTCUETAa B METpPaxX, /— BpPEMs B CEKYHJIaX, U3MEPEHHOE C
Hayaja JBIKEHHs). B kakol MOMEHT BpeMeHHU (B CEKYHJIax) €€ CKOpPOCTh ObLia
paBHa 3 M/c?

36.Brerunciure: 2sin(n/6)+2cos(m/3)

37.Ha pucyHke *KUPHBIMU TOYKaMH MOKA3aHO

9]
=)

m

CYTOYHOC KOJHMYCCTBO OCAAKOB, BbINlaJdaB-

|
=T

mux B Dnucte ¢ 7 no 18 gexadps 2001 ro-

moonx
=
|

}
==
| =T

na. [lo ropu3oHTanu ykaspIBalOTCS YHCIIA

r—|
|~
==l

L I
|
[

bk R kORI W B

MCCila, IO BCPTHKAIM — KOJIUYCCTBO

"J_'I [
i
[
==l

OCaJKOB, BBIIIABIIHMX B COOTBCTCTBYIOH_II/Iﬁ

=l
4]
\o

10 11 12 13 14 15 16 17
ACHb, B MHJUIMMCTpax. I[JIH HarisiaHOCTHU

KUPHBIE TOUKW HA PUCYHKE COEIMHEHBI TUHKUEN. OnpeaenunTe mo pucyHkKy, CKOJIbKO
JHEH BhIMaaano 6osiee 2 MUJUTMMETPOB OCAIKOB?
38.MobwibHbIN Tenedgon ctomwsn 16000 pyOneit. Uepe3 HekoTOpoe BpeMs 1IEHY Ha 3Ty
MoJies cHu3mIM 10 15200 py6eit. Ha ckoibko Mpo1ieHToB Oblla CHUXKEHA 1eHa?
39.Ha Tapenke 16 nmupoxkoB: 7 ¢ pbi0oii, 5 ¢ BapeHbeM u 4 c¢ BumHei. KOst Hayran
BBIOMPAET OANH MUPOKOK. Haiiiute BEpOsSTHOCTH TOTO, YTO OH OKAXKETCS C BUIITHEH.
40.Haitnute 3HaueHue BeipaxeHus log,2 + log, 32

Vv7i-bx=7

42.Pemnte HepaBeHCTBO 2> > 64. B 0TBET 3alUINUTE HAUMEHBILEE MOJI0KUTEILHOE

41.Haitnute KOpeHb ypaBHEHUS

YUCIIO.
42 1
Rp=it &

43 .Haitnute KOpeHb YpaBHEHHUS

44 Haitnute npon3BoHy10 GyHKIMU B TOUKe X=0: y = %x4 —6x> +7x—1

45.11BeTHUK, OPOPMIIEHHBIM MO MHIMBUIYATbHOMY 3aKa3zy, UMeeT (opMy LMIUHApPA.
Bricora uBetnuka 35 cm, nuametp ocHoBaHus 20 cMm. CKOJIBKO 3eMJIM HEOOXOIUMO
MPUBECTH, YTOOBI IIBETHUK OBLI 3allOJIHEH MOJHOCTHIO. B OTBET 3amuiuTe 4ucio,
NEJIEHHOE Ha 7.

46.Haiinute momaas GUrypsl, M300paxeHHON Ha PUCYHKE

4
|

47.Teno naBukeTcs 10 3akoHy S(t)=3t*+5t (M) Haligure ckopocTs Tena uepes lc¢ mocie
Havaja JBKCHHS.

\
\
\

\
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48.BpraucinuTe mIomiaab 3eMJId, OTBEJIEHHOTO O] KIIyMOY, IEpUMETpP KOTOPOTO Orpa-
HUYUBAIOT JTMHUU y=X>-2X-2 U y=-x>+2. Beinonaure yeprexx. OTBET naiiTe B KBajI-
paTHBIX METpax.

49.Pemire ypaBHeHHE sin’x - 2sinx=0. B OTBeT 3amummTe KOIMYECTBO PELICHMI,
NPUHAICKAIUX TPOMEKYTKY [0; 47.]

50.Haiinute 00beM MHOrOrpaHHUKa, U300paKEHHOTO Ha PUCYHKE (BCE ABYTrpaHHBIC
yriBl psIMBIC).

1

X}

2
51.1lepBeIii cagoBOa BhICAKUBAET 126 cakeHIIEB Ha 5 4acoB ObICTpEE, YeM BTOPOM.
CKOJIBKO Ca)KEHIIEB 3a Yac BHICAKUBAET MEPBbIN CaJ0BO/I, €CJIM U3BECTHO, UTO OH 3a
9ac MOJKET BBICAJUTh Ha 5 CaXKEHIIEB OOJIBITIIE BTOPOTO?

55



IV.METOANYECKHUE MATEPHAJIbI, OIPEAEJAIOLNE
MMPOLEAYPHI ONEHUBAHUSA PE3YJIBTATOB OCBOEHUA
JUCHUIIVIMHBI, XAPAKTEPU3YIOIIUX 9TAIIbI
®OPMUPOBAHUS KOMIIETEHIIUIA

IIpouenypa oneHUBaHUS — MOPAIOK IEMCTBUM ITPU MOATOTOBKE U IIPOBEJACHUHU aTTE-
CTallUOHHBIX UCIIBITAHUN U (POPMHUPOBAHUU OIICHKH.

[Ipouenypa mpomMexKyTOUHOM aTTecTallvy MPOXOAUT B cooTBeTcTBUM ¢ [lonoxkeHu-
€M 0 IPOMEXKYTOUHOM (pyOeHOM) aTTecTallui 3HaHUM CTyJIeHTOB U ydanuxcs AI'YHX.

- ATTecTallMOHHbIE WCIBITAaHUSA MPOBOJATCS MpenojaBaresieM (WM KOMHCCHEN
npenojaBaresiel — B cliyda€ MOJYJIbHON JUCHMIUIMHBI), BEAYIIUM JIEKIIMOHHBIE 3aHSATHUS
M0 JAHHOU JUCIUIUIMHE, WIHM MPETNOoIaBaTeNIsIMU, BEAYITUMHU MPAKTHIECKUE U JadbopaTop-
HBIE 3aHATHUS (KpOME YCTHOTO 3K3ameHa). [IpucyTcTBUe MOCTOPOHHMX JIMI] B XOJ€E MPOBE-
JICHUSI aTTECTAIlMOHHBIX UCTIBITAHUHN 0€3 pa3pelieHus: peKTopa Wik IPOPEeKTopa HE OIyC-
KaeTcs (3a UCKIIIOUEHHEM PaOOTHUKOB YHUBEPCUTETA, BHITIOJHSIOMINX KOHTPOJIUPYIOIIHE
(YyHKLIHMHA B COOTBETCTBUU CO CBOMMHU JIOJKHOCTHBIMU 00s13aHHOCTSIMH). B ciayuae orcyT-
CTBHUA BEIYIIETO MPENoAaBaTess aTTeCTALMOHHbBIE UCIBITAHUS MTPOBOAATCS MpenoaaBaTe-
JIeM, Ha3HaYEHHBIM MHUCbMEHHBIM PaclopsHDKEHUEM 10 Kadeape.

- NHBanuapl W JMila ¢ OTPaHUYECHHBIMH BO3MOYKHOCTSIMU 3JI0POBBS, HUMEIOIINE
HapyILIEHUsl OMOPHO-ABUTATENIBHOTO amnmnapara, AOMYyCKalTCsl Ha aTTECTALlMOHHBIE WCIIbI-
TaHUS B COITPOBOKIEHUHU ACCUCTEHTOB-COIPOBOKIAIOIINX.

- Bo Bpems aTTecTallMOHHBIX UCIIBITAHUN O0y4YaroIIrecs: MOTYT MOJIb30BAThCS TPO-
rpaMMoOi y4eOHOUM JUCIUIUIMHBI, a TAKXKe C pa3pellieHus MpenojaaBaTesis CIpaBOYHON U
HOPMAaTUBHOM JINTEPATYyPOl, HENPOrPaMMUPYEMBIMHU KaIbKYISTOPaAMHU.

- Bpems moAaroToBku OTBETA MpHU Ccllaue dK3aMeHa B YCTHOU (popMe JIOJKHO COCTaB-
75Tk He MeHee 40 MUHYT (10 JKEeJIaHUI0 00YYaroIerocsi OTBET MOXKET OBITh JOCPOUHBIM).
Bpewms oTBeta — He Oosiee 15 MUHYT.

- [Ipy moAroTOBKE K YCTHOMY 3K3aMEHY 3K3aMEHYEMBIil, KaK MPaBUIIO, BEAET 3aIlu-
CH B JIUCTE YCTHOI'O OTBETA, KOTOPHIN 3aTEM (M0 OKOHYAHUU HK3aMEHA) CAAETCS K3aMeHa-
TODY.

- Ilpu mpoBeseHNH yCTHOTO 3K3aMEHa SK3aMEHAIIMOHHBIM OMIIET BHIOMPAET caM JK-
3aMEHYEMBIN B CIIy4allHOM HOPSIZIKE.

- DK3aMeHaTopy MPEIOCTaBISETCS MPAaBO 3a/1aBaTh OOYYAIOMIMMCS JTOTIOJHUTEINb-
HBIE BOMPOCHI B paMKax MPOTpaMMbl JUCHUIUIUHBI TEKYIIETO0 CEMECTPA, a TaKXkKe, IOMUMO
TEOPETUYECKUX BOIIPOCOB, 1aBaTh 3aa4l, KOTOPbIE U3YYAIUCh HA MTPAKTHYECKUX 3aHATH-
AX.

- OueHka pe3yJabTaTOB YCTHOTO aTTECTAIMOHHOIO UCIIBITaHUsI O0BsBIIsIETC 00yyYa-
IOIIUMCS B IEHB €ro npoBeaeHusd. [Ipu npoBeeHuN MMChbMEHHBIX aTTECTAIIMOHHBIX HCIIbI-
TaHUI WU KOMIIBIOTEPHOTO TECTUPOBAHUS — B JIEHb UX MPOBEJCHUS WUJIU HE MO3/IHEE ClIe-
JYIOIIETro padoyvero JHs MOCje UX MPOBEACHHUS.

- Pe3ynbTaThl BBIIOJIHEHUS ATTECTAIMOHHBIX UCIIBITAHUN, IPOBOIUMBIX B IMUCbMEH-
HOM (opme, popMe UTOTOBOM KOHTPOJIBHOM pabOThl MIIM KOMIIBIOTEPHOTO TECTUPOBAHUSA,
JIOJDKHBI OBITH OOBSIBIICHBI 00YUYAIOIIUMCS ¥ BHICTABJICHBI B 3aUETHBIC KHIDKKHU HE TIO3[HEE
ClIeyIoIIero padbouero JHs MOCJe UX MPOBEACHUS.
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IHopsinoxk NOArOTOBKH U NPOBEACHUA NIPOMEKYTOYHOM aTTecTalMU B (popme

IK3aMCEHaA

JeliCTBUE

CPOKH

METOJHUKA

OTBETCTBEHHBIN

BbIJ]a4a BOIIPOCOB
JULA IPOMEXKY-
TOYHOU aTTecTa-

1 Hepens cemectpa

Ha JICKIIMOHHBIX
/TPaKTUYECKUX U
JIp.3aHATHUSX, HA

BEIYLIUI MPENo/IaBaTelb

1005051 oduir.caiiTe By3a u Ip.
KOHCYJIbTaIHH MOCTICTHSST HEeJeIIs Ha TPYIIIOBOM KOHCYIJIbTa- BEAYIINH TPEnoaBaTeb
ceMecTpa/mepuon 107041
Ceccuu
POMEKYTOYHAsI B TIEPHO/I CECCUH YCTHO, MUCbMEHHO, TECTHU- BEJIYLIHI TIPEIO1aBaTeb,
aTTecTanus poBaHue 0JTAHOYHOE WIIH KOMHCCHS
KOMITBIOTEPHOE, 10 OuIe-
TaMm, ¢ MPaKTUICCKUMHU 3a-
JTaHUSIMH
dopmupoBaHue Ha aTTeCTalluu BEAYIINH TPEnojaBaresb,
OLICHKHU KOMUCCHS
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JIucrt akryanusanuu GoHIa OLEHOYHBIX CPEICTB M0 AUCHUILINHE
«MaTeMaTuKa»

®OH/T OIICHOYHBIX CPEJICTB MIEPECMOTPEH,
00CyXKJIeH U 000peH Ha 3aceaHuu Kadeapbl

[TIpoToKOJI OT « » 20 r. Ne

3aB. kadeapoii

®DoH/T OLIEHOYHBIX CPENICTB IEPECMOTPEH,
oOcCyXJieH 1 000peH Ha 3aceaHuu Kadenpsl

[IpoToKOI OT « » 20 1. Ne

3aB. kadeapoii

®DoH/T OLIEHOYHBIX CPEJICTB IEPECMOTPEH,
oOcCyXJieH 1 000peH Ha 3aceaHnu Kadenpsl

[IpoToKOI OT « » 20 1. Ne

3aB. kadempoii

@®OH/T OIICHOYHBIX CPEJICTB MIEPECMOTPEH,
00CyXKJIeH 1 000peH Ha 3aceaHuu Kadeapbl

[TIpoToKOJI OT « » 20 r. Ne

3aB. kadempoii
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