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COI''TACOBAHO YTBEPXKJIEHO
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OJOBPEHO
Ha 3aCe/IaHHH METOJANYECKOro coBera
benomopcko-Onexckoro gumzana «I'YMP®D
umenn ayimupana C.0. Makaposa»

Tporokon ot /6 .06 2025 Ne 7

[Mpencenarens _["Ll ”/ C.M. MaptsiHoBa

PA3BPABOTYHUKMU:

Bepesuna Ceernana BiamumupoBHa, penogasateiib benomopcko-OHexcKoro guimana.

BopoBckas Mapusi BrnaguMupoBHa — mpenojaBarenbh MaTeMaTHKH W WH(DOpMATHKH, Tpencenareib
IUKIOBOH KOMHCCHH OOIMX TYMaHWTApPHBIX W COIUAILHO-IKOHOMUYECKUX JUCIMILIMH beromopcko-
Onexckoro ¢uiamana,

XneonukoBa Ceeriiana ['eHHabeBHA, penoaaBatens beromopcko-OHexckoro (unuana, npeacenaTenb
IUKIOBOH KOMHUCCHH OOIIe0Opa30BaTeIbHBIX U ECTECTBEHHOHAYYHBIX JUCIUILUIMH bermoMopcko-
OHEXCKOTOo (hurana.

Kommuexr KOHTPOJIBHO-OLIEHOYHBIX CPENCTB 1o ydeOHOMY peaMETy
ITYI1.0O1 Marematuka pa3pabotan B cooTBeTcTBUM ¢ DenepanbHbIM TOCYJapPCTBEHHBIM
obpazoBatenbHbiM ctanaapTom COO, yrBepkneHHbIM [Ipukazom MuHucrepcTBa oOpa3zoBaHus
u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 ¢ uzMeHeHUsIMH U 10TIOTHEHUsIMU, De-
JepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO MPOECCHOHATHHOTO
oOpa3oBaHus, YTBEPKICHHBIM MTpHKa30oM MuHHCTEpCcTBa npocsemnieHus Poccuiickoii @enepanuu
ot 12.12.2024 Ne 872 (3apeructpupoBan MunucrepcTBoM toctuiiun  Poccuiickoit @enepanuun
21.01.2025, peructparriornsiii Ne 80985) mo crierranproctd 26.02.05 DKCruTyaTaius CyI0BbIX
SHEPreTHYECKUX YCTAaHOBOK, paboyeil mporpaMmoit yueOHOTO peaMeTa.
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1. TACITIOPT KOMIUIEKTA KOHTPOJIBHO-OHEHOYHbBIX CPEICTB
1O YYEBHOMY INIPEJIMETY
IYIL 01 MATEMATHUKA

1.1. Ob6aacTh NpUMEHEHUS] KOHTPOJILHO-0II€HOYHBIX CPEICTB

KontponbHo-onienounsie  cpeactBa  (KOC)  gBisitoTcss  4acThlO  HOPMATUBHO-
METOJMYECKOTO OO0ECIeYeHUs] CUCTEMbl OIEHHBAHUS KadyecTBa OCBOCHHUS OOY4YarOMIUMUCS
IporpaMMbl  TIOJTOTOBKH  CIEIHAJIMCTOB CpPEIHEro 3BeHa 1o crenuanbHoctd 26.02.05
OKcIuTyaTanusi CyJOBBIX SHEPTeTHYECKHX YCTAaHOBOK M OOECIIEYMBAIOT TOBBIIICHUE KayecTBa
00pa3oBaTeILHOTO MPOIIecca.

KOC mo yuebHOMY mpeameTy NpeAcTaBisieT cOO0H COBOKYIMHOCTH KOHTPOJIMPYIOIIUX
MaTepUaNIOB, NPEAHA3HAYCHHBIX JJII W3MEPEHHS YPOBHS JOCTH)KEHHUS OOydJaromumcs
YCTAHOBJIEHHBIX PE3YJIbTATOB OOYyUEHHUSI.

KOC mno yueOHOMY mnpeaMeTy HCHOIb3yeTCs MNpU MPOBEACHUM TEKYLIEro KOHTPOJIS
yCIIEeBaeMOCTH " IPOMEXYTOYHOU aTTecTaluu oOyJaromuxcs B BUJIC
maddepeHIMpPOBaHHOTO 3aueTa B IEPBOM CEMECTpe M HK3aMeHa BO BTOPOM CEMECTpe.
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1.2. Pe3yabTaThl 0CBOEHHS Y4eOHOM NMpeaMeTa, nojaje:kaime npoBepke

Koa n Haume-
HOBaHMHe (Pop-
MHPYeMBbIX
KOMIIeTeH Ui

Ilnanupyemble pe3yJibTaThl 00yUeHH S

Oo0mue

IIpeameTHbIe

OK 01 Bri6upats
crocoOslI perte-
HUS 33129 T1PO-
(heccroHampHOM
JEATEIbHOCTH
MPUMEHUTEITEHO
K Pa3InIHBIM
KOHTEKCTaM

JIM9HOCTHBIE PE3yNbTATHl JOJDKHBI OTPAXATh B
YaCcTH: TPYJAOBOTO BOCITUTAHHUS:

- TOTOBHOCTh K TpPY/Ay, OCO3HAHHE IEHHOCTH Ma-
CTEPCTBA, TPYIOIIOOHE;

- TOTOBHOCTh K aKTUBHOH JIEATCIIEHOCTH TEXHOJIO-
TMYECKON W COUMAIIBHOW HAIpaBJIEHHOCTH, CIO-
COOHOCTh HMHUITMUPOBATH, IUIAHUPOBATH M CaMO-
CTOSITEITLHO BBITIOJTHATH TAKYIO JIEATSIIBHOCTD;

- MHTEPEC K Pa3IuvHbIM chepam npodeccruoHab-
HOM JESITeIIbHOCTH/

- TOTOBHOCTh W CIOCOOHOCTh K 00Opa3oBaHUIO U
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU
MertanpeameTHble pe3ynbTaThl JOJDKHBI  OTpa-
KaTb:

OBnazneHue yHUBEPCATbHBIMH YU4E€OHBIMU MO3HA-
BaTeJIbHBIMU JCHCTBUSIMHU:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUS:

- CaMOCTOSITENIBHO (DOPMYIIMPOBATh U aKTyallu3H-
poBaTh IpobieMy, paccMaTpuBaTh €€ BCECTOPOH-
HE;

- yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK WU
OCHOBaHUS Ui CPaBHEHUSA, KIACCHU(PHUKAIUU U
000011IeHN;

- OMpeAeNsaTh LETH JesATeNbHOCTH, 3aJaBaTh Ma-
paMeTphl U KPUTEPUH UX TOCTHKEHUS;

- BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B
paccMaTpuBaeMBbIX SIBICHUSX;

- BJIAJICHUEC METOJAMH JJOKA3aTeJIbCTB, aJlTOPUTMaMHU PEIICHUS 3ajad;
yMeHHe (HOPMYITHPOBATEH ONPEICICHHSI, aKCHOMBI U TEOPEMBI, TIPHUMe-
HATh WX, TIPOBOJHTH J0KA3aTelbHBIC PACCYKICHUS B XOJIC PEIICHUS
3a1aq;

- YMEHUE OTICPUPOBATH MOHATHUSAMH: CTETICHD YHCIIA, JIOTAPU(PM YHCIIa;
YMEHHE BBITIOJIHATh BBIYHUCIICHHE 3HAUYCHUH M MpeoOpa3oBaHUs BbIpa-
)KEHWU €O CTETNeHSMU U JiorapudmamMu, TpeoOpa3oBaHus IpOOHO-
PaIMOHATLHBIX BRIPAKCHHIA,

- YMCHHE OIEepPHpPOBATh TOHATHSMH: PaIlOHAIBHBIC, HPPANHOHATb-
HBIC, TIOKa3aTelIbHbIC, CTEIIEHHBIC, JJOrapH(PMUUEeCKUEe, TPUTOHOMETPH-
YeCcKHe YPaBHEHUS U HEPABEHCTBA, HX CUCTEMBI;

- YMEHHE OIEPHPOBAThH MOHIATUSMU: PAlMOHATbHAS (PYHKITUS, TTOKa3a-
TenbHas QYHKIUS, CTereHHas QyHKIus, Jorapudmudeckas GyHKIUSA,
TpUTOHOMETpUYEeCKHue (PyHKIHMH, oOpaTHbIE (YHKIIUU;, YMEHUE CTPO-
UTh TpauKy M3yYeHHBIX (YHKIUMA, UCTIOIH30BATh TpaUKu TP U3y-
YEHUU TIPOIIECCOB W 3aBUCHUMOCTEH, NMPHU PEIICHUH 3a1ad U3 JPYTHUX
Y4EOHBIX MPEIMETOB M 33J]ad U3 PEalbHOM KU3HH; BBIpaXKaTh Hopmy-
JIAMH 3aBUCUMOCTH MEXJTy BETHUYNHAMU;

- YMEHHUE peliaTh TEKCTOBBIC 33J]a4d Pa3HbIX THIIOB (B TOM YHCIE HA
NPOIICHTHI, JIOJI M YaCTH, HA BUKCHUE, Pa0OTy, CTOUMOCTh TOBapOB
U YCIIyT, HAJIOTH, 3aJla4d U3 O0JIACTH yIpPaBIICHHs JTUYHBIMUA U CEMEH-
HBIMU (DMHAHCAMM ); COCTABJISATh BBHIPAKCHUS, YPAaBHCHHUS, HEPABEHCTBA
U MX CHCTEMBI 110 YCIOBHIO 3aJlauH, MCCIICIOBATh MOJIYYCHHOE pellie-
HUE U OLICHUBATD MTPABJIOTI0I00HOCTh PE3yJIbTATOB;

- YMEHHUE ONEepPUPOBATh MOHATUSIMU: TOUKA, MPsAMasi, TNIOCKOCTb, MPO-
CTPaHCTBO, JIBYTPAHHBIH YroJ, CKpeUIUBAIOIINecs MpsMble, Mapai-
JICNIBHOCTh U TMEPHNEHAMKYISIPHOCTh MPSMBIX U TUIOCKOCTEH, Yroi




- BHOCHUTb KOPPEKTHUBBI B JI€ATEIHLHOCTh, OICHU-
BaThb COOTBETCTBUE PE3YJIbTATOB LEJSM, OLICHU-
BaTh PUCKU MOCIEJACTBUN JIEATEIbHOCTH

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE IPHU pelie-
HUHU KU3HEHHBIX TTPOOIeM

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

- BJIaJIETh HABBIKAMHU Y4YEOHO-HMCCIIEIOBATEIHCKOM
U TPOEKTHOM ACSITEIHHOCTH, HABBIKAMU pa3peliie-
HUS IpooIieM;

- CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIIbHO-
MY TMOHCKY METOJIOB PEIEHHUs MPAKTUYECKUX 3a-
Ja4, MPUMEHEHHIO PA3TMYHBIX METOJIOB TTO3HAHUS
- BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIEC CBSI3U U aK-
TyaJI3UPOBATh 3a/lady, BBIJIBUTATh THUIIOTE3y €€
pelieHus, HaXOAUTh APTYMEHTHI TSl TOKa3aTellb-
CTBa CBOMX YTBEPKJIEHUH, 33a/1aBaTh MapaMeTpbl 1
KPUTEPUHU PEILCHUS;

- aHaJU3UPOBATH MOJIyYEHHBIE B XOJE PEIICHUS
3a/laud pe3yNbTaThl, KPUTHUECKH OLEHUBATh HUX
JOCTOBEPHOCTh, MPOrHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

pa3pabaThiBaTh IUIaH pelIeHus: MpoOJIeMBbl C yue-
TOM aHAJIM3a UMEIOIIUXCS MaTepPUAJIbHBIX U HEMa-
TEPUATLHBIX PECYPCOB;

- YMETh MEPEHOCUTh 3HAHUSI B TIO3HABATENIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YMETh MHTErpUPOBATh 3HAHUS U3 PA3HBIX MpeE-
METHBIX o0acTei;

- BBIJIBUTaTh HOBBIC HJIEW, MpeliaraTh OpPUTH-
HaJbHBIE TIOXOAbI U PEIICHHUS

- CTaBUTh MNPOOJIEMbl M 3aJaud, AOMYCKAIOIINe
CIIOCOOHOCTh WX HCIIOJIb30BaHUS B TO3HABATEIb-
HOW U COLMAJIbHOW NIPAKTUKE

MEXy MPSMBIMHU, YIOJ MEXKIY IPSAMON U IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSHHE MEXK-
Ny TPSMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE HCIIOJIb30-
BaTh MPH PEHICHUH 3aJad M3y4YeHHBbIE (PAKTHI U TEOPEMbI IJIAHUMET-
pHH; YMEHUE OLIEHUBATH Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMEHHE ONEepUPOBATh MOHATHIMU: MHOTOTPAHHHK, CEUEHHE MHOTO-
rpaHHHKa, KyO, Mapajuienenunesn, npusMa, nupamuaa, Gurypa u 1mo-
BEPXHOCTh BPAIICHNUs, IIWIMHIP, KOHYC, map, cdepa, cedeHus: Gpuryps
BpAIEHHs], TUIOCKOCTh, Kacaromascs cepsl, IIIMHAPa, KOHyca, TII0-
1131 TIOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, [IINH/IPA, TUTOMIAIb
chepsl, 00beM KyOa, MPSIMOYTOJBHOTO TapaJUIesIenuIeaa, MMpaMu/Ibl,
NpU3MBI, IWJIMH/pPA, KOHYyCa, 1apa; yMEHHe H300pakaTh MHOTOTPaH-
HUKH W TIOBEPXHOCTH BPAIICHUS, UX CEUYEHUS OT PYKH, C IMOMOIIBIO
YEepPTEIKHBIX WHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; YMEHHE pacIio-
3HAaBaTh CHMMETPHIO B TPOCTPAHCTBE, YMEHHE pacIO3HABATh IIpa-
BHJIbHBIC MHOTOTPAaHHHKH;

- YMEHHE ONEepUpOBATH MOHATUSMU: JBIKEHUE B MPOCTPAHCTBE, MO-
noOHBIe (QUTYpHl B IPOCTPAHCTBE; UCIOJIb30BAaTh OTHOIICHHE ILIOIIA-
Jiel TIOBEpXHOCTEN U 00BEMOB MOJA0OHBIX (DUTYp TIPH PEIICHUHU 3a/1a4;

- YMEHHE BBIYUCIATH T€OMETPUUYECKHE BEJIWYMHBI (IAJIMHA, YrOJ, IJIo-
maab, 00beM, TUIONIAAh TOBEPXHOCTH), UCIIOIL3Ysl M3ydeHHBIE (op-
MYJIBl U METOJIbI;

- YMEHHE OINEpUPOBATh MOHATUSIMU: MPSMOYTOJbHASI CHCTEMa KOOp-
JMHAT, KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIPHOE
MPOU3BE/ICHUE, YTOJ MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, MPOU3BE-
JICHHE BEKTOpa Ha YMCJIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (HOpMYI
KOOPJMHATHI CEpEMHBI OTPE3KA, PACCTOSTHUE MEXIY JIBYMSI TOUKAMH,

- yMEHHE BBIOMpATh MOJXOAAIIMN W3YYEHHBI METON ISl pelieHus
3a/lauM, pPaclo3HaBaTh MaTeMaTudeckue (akThl U MaTeMaTHYECKHe
MOJIETTU B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; yMe-
HUE TPUBOJIUTH MPUMEPHl MaTEMATHYECKUX OTKPBITHH POCCHICKON U
MHUPOBOM MaTEMaTUYECKON HAYKH




OBnazseHne yHUBEPCAJIBbHBIMHU PErYISITUBHBIMU JEH-
CTBUSAMMU:
a) caMOOpraHM3alys: JellaTh OCO3HAHHBIA BBHIOOP,
apryMeHTHUpOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
penieHue

OK 02 Hcnouib-
30BaTh COBpE-
MEHHBIE CpeJi-
CTBA TOUCKA,
aHaJlM3a U UH-
TeprnpeTanuu
nHpopmaluu u
nH(pOpMaLUOH-
HBIC TEXHOJIOTHH
TUTSL BBITIOJTHEHHS
3a1a4 mpodeccu-
OHAJIBHOU Aes-
TEIbHOCTH

JIM4HOCTHBIE pPE3YybTAaThl JOJDKHBI OTpaXaTb B
YacTU: LIEHHOCTH HayYHOT'O MO3HAHUS:

- c(hopMHpPOBAaHHOCTHP MHPOBO33PEHUSI, COOTBET-
CTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKl U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha Jauajore KyinbTyp, CHOCOOCTBYIOUIETO OCO3Ha-
HUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;
MertanpeaMeTHble pe3yNbTaThl JIOJKHBI
KaTb:

OBnazneHue yHUBEPCATBHBIMH Y4E€OHBIMU MO3HA-
BaTEIIbHBIMU JICHCTBUSMH:

B) paboTa ¢ nHdopmarmen:

- BJIAZICTh HaBbIKAMU MOJIy4YeHHs] MH(pOpMaLuu U3
UCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOSATEJIBHO
OCYILECTBIIATh NOUCK, aHAJIN3, CUCTEMATH3ALIUIO U
MHTEpIpEeTaluio NHPOPMALUU Pa3IMYHBIX BHUJOB
1 GOpM Npe/ICTaBIICHUS;

- CO3/aBaTh TEKCThl B pa3jM4HbIX (opmarax ¢
y4eToM Ha3HaueHHs HHGPOpMAaLUU M LEJIEeBOU
ayJUTOPUH, BIOUpask ONTUMAIBHYIO GOpMy Ipen-
CTaBJICHUSI U BU3yaJIU3allUH;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIESTHTUMHOCTb WH-
¢dopmaiyu, ee COOTBETCTBUE IPABOBBIM M MO-
palIbHO-ITUYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEJCTBAa HMH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUI B pelIeHHH KO-
THUTHUBHBIX, KOMMYHUKaTHBHBIX W OpraHMU3allu-
OHHBIX 3aJla4 C COONI0JICHMEM TpebOoBaHHM 3pro-

oTpa-

- YMEHHE ONepUpOBaTh MOHATHAMHU: (PYHKIHS, HENpepbiBHAs (DyHK-
1151, TPOU3BOIHAS, IEPBOOOPA3HAs, ONpEIeICHHBII HHTETrpall; YMEHHE
HaXOJMUTh MPOU3BOJHBIE AJIEMEHTApHbIX (DYHKIUN, HUCIOJIB3YS CIpa-
BOYHbBIE MaTepHalibl, UCCIEI0BATh B MPOCTEHIINX CIydasX (yHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJbIINE M HAaUMEHBIINE 3HAUCHUS
(GyHKIM; CTPOUTH Ipa@UKH MHOTOYJIEHOB C HCIIOJIb30BAHHUEM arlMa-
paTa MaTeMaTU4YecKOro aHalu3a; MPUMEHSTHh MPOU3BOJHYIO IPU pe-
HIEHUH 3aJ]a4 Ha JBUKEHHE; pelaTh MPaKTUKO-OPUEHTHPOBAHHbBIE 3a-
Jlaud Ha HaumOOJbIIME W HAaUMEHbIIINE 3HAUEHUS, HA HAXOXKJICHHE ITy-
TH, CKOPOCTH U YCKOPEHHS

- YMEHHE peliaTh TEKCTOBbIE 3a7aud Pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JIM U YacTH, HA BUKEHUE, pabOTy, CTOUMOCTh TOBApOB
U yCIIyT, HaJIOTH, 3aJla4u U3 0OJacTH yIpaBJIEHUs JTUYHBIMU U CEMEN-
HbIMU (PMHAHCAMM); COCTABJIATh BBIPQKEHUS, YpaBHEHMsI, HEPAaBEHCTBA
U MX CHCTEMBI IO YCIOBHIO 33JauH, MCCIEI0BATh MOJIYYEHHOE pelle-
HHE U OLIEHUBATh [IPABJONOA00HOCTh PE3yIbTaTOB;

- YMEHHE OIIEpUPOBATh NOHATUAMMU: CpeaHee apu(dMeTHIecKoe, Meau-
aHa, HauOoJsblllee M HAaUMEHbIEE 3HAYEHUS, pa3Max, AUCIEpCus,
CTaHJAPTHOE OTKIOHEHHWE YUCIIOBOrO HabOpa; yMEHHE U3BJIEKATh, UH-
TEpIpPETUPOBaTh MHGPOPMALMIO, NPEJCTABICHHYIO B Tabiaulax, Ha
nuarpammax, rpa@ukax, oTpakarollyl0 CBOMCTBa pealbHbIX Npoliec-
COB U SIBJIIEHUH; MPEICTaBIATh UH(OPMAIMIO C MOMOLIBIO TaOIUL] U
NMarpaMM; HCCIIEA0BaTh CTaTUCTUYECKUE IAaHHBbIE, B TOM 4YHCIE C
IPUMEHEHHEM I'papUUeCKUX METOJ0B U JIEKTPOHHBIX CPE/CTB;

- YMEHME BBIOMpaTh MOAXOJAIIMHA HM3YYEHHBIH METOJ AJIS PELICHMS
3aJaud, pacro3HaBaTh MaTeMaTuyeckue (pakTel M MaTeMaTHYeCKHue
MOJIEJIN B MIPUPOJIHBIX M OOIECTBEHHBIX SIBICHUSX, B UICKYCCTBE; yMe-
HUE NPUBOJUTH NPUMEPBl MaTEMAaTHYECKUX OTKPBITHM POCCUMCKON U




HOMHUKH, TCXHHKU 6630HaCHOCTI/I, TUTUCHBI, pPC-
cypcocOepexeHns, MPaBOBBIX U STHUECKUX HOPM,
HOPM HH(OPMAIIMOHHON OE30MMaCHOCTH;

- BJIAJICTb HaBbIKaMMU PACIIO3HABAHWA W 3alllUThI
uHbopManuy, HWHGOPMAIMOHHON OE30MacHOCTH
JIUYHOCTHU

MHPOBOM MaTEMaTUYECKON HAYKU

OK 03 ITnaaupo-
BaTh U pPeajn3o-
BBIBAaTh COO-
CTBEHHOE IPO-
(dheccronagbHOE
U JINHHOCTHOC
pa3BHTHE, TIPE/I-
IIpUHHUMATEIb-
CKYIO JIesITellb-
HOCTB B TIpodec-
CHOHAJIBHOU
cdepe, UCTIOJTb-
30BaTh 3HAHUS IO
MpaBoBOH U Hu-
HAaHCOBOM rpa-
MOTHOCTH B pa3-
JIUYHBIX KU3HEH-
HBIX CUTYaIUIX

JIM9HOCTHBIE PE3yJIbTAThl JOJDKHBI OTPaXaTh B
YJaCTH: TyXOBHO-HPABCTBEHHOTO BOCITUTAHMSI:

- c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOTO MTOBE/ICHNS;

- CHOCOOHOCTh OIIGHUBATh CUTYAIlUI0 W TIPUHU-
MaTh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYHMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJIUTEIISIM
1 (WIM) IPYyruM 4jieHaM CEMbH, CO3JaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO MPUHATHUS IIEHHOCTEH ce-
MEIHON >KM3HH B COOTBETCTBHMU C TPATULMUSIMU
Hapos0B Poccuu;
MertanpeaMeTHbIE pPE3YNIbTAThI
KaTb:

OBnazseHue YHUBEPCAIBHBIMU PETYISATUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHHu3aIus:

- CaMOCTOSITENIbHO OCYILECTBISITh I03HABATEIIb-
HYIO I€ATEIbHOCTD, BBISBIISITH MPOOIEMbI, CTABUTD
u (opmynupoBaTh COOCTBEHHBIE 33aJauud B 00pa-
30BaTeIbHON JCSITENFHOCTH U KU3HEHHBIX CUTYa-
LUSX; CAMOCTOSITENILHO COCTABJISATH IJIaH PELICHUS
MpoO0IeMBbl C Y4€TOM UMEIOIINXCS PECYpCcoB, COO-
CTBEHHBIX BO3MOXKHOCTEW M MPEANOYTECHUH; aa-
BaTh OIICHKY HOBBIM CUTYaIUsIM;

JIOJDKHBI  OTpa-

- BJIQJICHUE METOJIAMH JIOKA3aTeIbCTB, AITOPUTMAMH PEIICHHs 3a/1a4;
yMeHue (GpopMyTupoBaTh ONpPEACTICHHS, aKCHOMBI H TEOPEMBI, TTpHMe-
HSTHh WX, TPOBOJUTH JIOKA3aTEIbHBIE PACCYXKICHUS B XOJIE PEIICHUS
3am1aq;

- YMEHHE ONepUpOBaTh MOHATHAMH: (PYHKIHS, HENpepbIBHAs (DyHK-
I1s1, TPOU3BO/IHAS, IEPBOOOPA3HAs, ONIPEeNICHHBII HHTErpall; YMEHHE
HAXOJUTh TIPOM3BOHBIE DJIEMEHTAPHBIX (YHKITUH, MCIIOJIB3YS CIpa-
BOYHBIC MaTEPHAJbl; UCCIEAOBATh B MPOCTEUIINX CIIydasX (yHKIIUU
Ha MOHOTOHHOCTH, HaXOJUTh HAWOOJBIINE M HANMEHBIINE 3HAYCHHS
GyHKIMI; CTPOUTH Ipa@UKH MHOTOYJIEHOB C HCIIOJIb30BAHHWEM arlIa-
paTa MaTeMaTU4YeCKOro aHalu3a; MPUMEHSTh MPOU3BOJHYIO IPU pe-
HICHUH 3aJ]a4 Ha JBUKEHHE; pelaTh MPaKTUKO-OPUEHTHPOBAHHbBIE 3a-
Jlaud Ha HaumOOJbIINE W HAaUMEHbBIINE 3HAUEHUS, HA HAXOXICHHUE ITy-
TH, CKOPOCTH U YCKOPEHHUS

- YMEHHUE ONEepUpOBaTh MOHATUAMU: pallMOHaNbHAas (YHKIIHS, [TOKa3a-
TenbHas QYHKIUS, cTereHHas QyHKus, Jorapudmudeckas GyHKIUS,
TpUroHoMeTpuueckue (GpyHKiuu, oOpaTHble (YHKIMH; YMEHUE CTpO-
UTh rpapuKu U3yYEHHBIX (YHKIHMA, UCIIOIB30BaTh rpaduKu MpU U3Y-
YEHHUH TPOILIECCOB M 3aBUCUMOCTEH, MPU PELICHUH 33Jad U3 APYrux
yueOHBIX MPEIMETOB U 3a7a4 U3 pealbHON >KU3HU; BRIpaXaTh (HGopMy-
JaMH 3aBUCUMOCTU MEXK1y BEeTMYHMHAMH,

- YMEHHE peliaTh TeKCTOBbIE 3a7aud Pa3HbIX THIOB (B TOM YHCIE Ha
MPOLEHTHI, O U YacTH, Ha JBIKEHUE, paboTy, CTOUMOCTh TOBapOB
U YCIIYT, HAJIOTH, 3a7jaud U3 00JACTH yIpaBJICHUs TUYHBIMU U CEMEil-
HBIMH (PHHAHCAMH ); COCTABIISATh BRIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA
U MX CHCTEMBbI IO YCIOBHIO 3aJauH, MCCIEI0BaTh MOJIYYEHHOE pelle-
HUE U OLIEHUBATh MPABJIONOA0OHOCTh PE3YIbTATOB;
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cocoO0CTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO
IIMPOKON SPYAMIMHM B pa3HbIX OOJIACTIX 3HAHUH,
IIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb!
HCIOJIb30BAaTh NPUEMBI PEQUIEKCUM Uil OLIEHKH
CUTYalH, BbIOOpA BEPHOT'O PELLEHMUS;
- YMETh OLIEHHUBATh PUCKU U CBOEBPEMEHHO IpH-
HUMAaTh PEUICHUS 110 UX CHIXKEHHUIO;
B) SMOIIMOHAJIBbHBIN UHTEJUIEKT, PEANOIaratonini
c(hopMUPOBAHHOCTD:
BHYTPEHHEIl MOTHMBaLlMU, BKJIIOYAIOUIEH cTpemJie-
HUE K JOCTM)KEHMIO LENW M YCHEeXY, ONTHUMM3M,
WHUILMATUBHOCTh, YMEHHE JEHCTBOBATh, HCXOIS
W3 CBOMX BO3MOKHOCTEH;
- SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh
SMOILIMOHAIIBHOE COCTOSIHUE JAPYIMX, YYUTBHIBATh
€ro IpH OCYHICCTBIECHUU KOMMYHUKALMH, CIIO-
COOHOCTB K COUYBCTBHIO U CONEPEKHUBAHUIO;
- COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTb
BBICTPaWBAaTh OTHOIICHHUA C JPYTUMH JIOAbMH,
3a00TUTBCS, MPOSABIATH MHTEPEC U  pa3pellaTh
KOH(JIMKTBI

- YMEHHE OIEPUPOBATh MOHATHAMHU: CpeaHee apupMeTnieckoe, Meau-
aHa, HaumOoJblllee M HaUMEHbIEE 3HAYCHUsS, Pa3Max, AUCIEpPCHs,
CTaHJApTHOE OTKIOHEHHE YUCIIOBOrO HabOpa; yMEHHE M3BJIEKATh, UH-
TEPIPETUPOBATh HH(POPMALMIO, NPEJCTABICHHYIO B Ta0luIax, Ha
nuarpamMmax, rpadukax, oTpaskarollyl0 CBOMCTBAa pealbHBIX MpoIec-
COB W SIBJICHUI; NPEJICTABISATh MH(OPMALIMIO ¢ OMONIbIO TaOIMI] U
JyarpamM; HCCJe0BaTh CTATUCTHUYECKHUE JaHHbIE, B TOM 4YHUCIE C
IPUMEHEHHEM I'paUUeCKUX METO/I0B U 3JIEKTPOHHBIX CPE/CTB;

- YMEHHE OIIepUPOBaTh NOHATHSAMU: CIyYalHBIM ONBIT U CIy4yalHOE
cOOBITHE, BEPOATHOCTD CIY4alHOTO COOBITHS; YMEHHUE BBIYUCISATH Be-
POSITHOCTh C MCIIOJIb30BAaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GopMyJBl CIIOKEHHUSI M YMHOXKEHMSI BEPOATHOCTEH, KOMOMHATOPHbIE
¢dakTel U GOopMYIIBI MPU PEUICHUH 33]a4; OLEHUBATh BEPOSITHOCTH pe-
aJIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4allHBIMU BETMUMHAMM; YMEHUE
MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOI-
HBIX ¥ O0III€CTBEHHBIX SIBJICHUSIX;

- YMEHHUE BBIOMpATh MOJXOAAIIMN W3YYEHHBI METON Ul pelieHus
3aJaud, pacrno3HaBaTh MareMaTHdeckue (aKkThl U MaTeMaTHYECKHe
MOJIETU B MIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; yMe-
HUE TIPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPHITUH POCCUUCKON U
MHPOBOM MaTEMATUYECKOM HAYKH

OK 04 Dddex-
THUBHO B3aUMO-
JIENCTBOBATh U
paboTath B KOJI-
JIEKTUBE U KO-
MaHje

JIMYHOCTHBIC PE3y/IbTaThl JOJIKHBI OTPaXaTh B
YacTH: NIEHHOCTH HAYYHOT'O MO3HAHUS: OCO3HAHHE
IEHHOCTH HAyYHOW JeSATEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh MPOCKTHYIO U HCCIIEI0BATEIBCKYIO
JESTEIbHOCTh UHAMBHIYAIbHO U B TPYIIIIC
MertanpeaMeTHbIe Pe3yJIbTaThl  JIOJKHBI
KaTh:

ORiajicHre YHUBEPCAITbHBIMH KOMMYHHKATHBHBI-
MH JIeUCTBUSIMU:

0) coBMeCTHas ACSATEIBHOCTD:

oTpa-

- BJIaJIcHUE METOJaMHU JI0KAa3aTeNIbCTB, alrTOPUTMAMU PELICHUS 3a/1ay;
ymeHue (popMynupoBaTh OINpeAeIeHHs], aKCHOMBI U TEOPEMBI, IpUMe-
HATh MX, IPOBOAMUTH JOKa3aTelbHbIE PACCY)KJIECHUS B XOJE PELICHUS
3a/1ay;

- yMEHHUE ONEepHpOBaTh MOHIATUAMHU: CpeHee apuMeTnyeckoe, Meau-
aHa, HauOoJblllee U HAWMEHbIIEE 3HAYEHUS, pa3Max, IUCIEPCHUs,
CTaHJIapPTHOE OTKJIOHEHHE YMCIOBOTO Habopa; yMEHHUE W3BJIEKATh, HH-
TEepIpeTUpOBaTh HMHPOPMAIMIO, MPEICTABICHHYI0 B TaOmUIaX, Ha
auarpammax, rpadukax, OTpa)karollyl0 CBOMCTBA peallbHBIX Mpollec-
COB W SIBJIGHUU; MPEICTABISATh MH(OPMAILIMIO ¢ TTOMOMIbIO TaOIHIl U
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- IOHUMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA KO-
MaH/HOM U MHIUBUAYaIbHON PabOTHI;
- TpPUHUMATH LETU COBMECTHOW JI€ATEIHLHOCTH,
OpPraHU30BBIBATh U KOOPAUHUPOBATH JACHCTBUS IO
€¢ JIOCTHIKCHHIO: COCTaBJIATh IIJIaH JCHCTBHIA,
pacrpeiensiaTb pojud C y4eTOM MHEHUH y4acTHU-
KOB 00CY)KJIaTh Pe3yJIbTaThl COBMECTHOU pabOTHI,
- KOOPAMHUPOBATH U BBIMIOJHATH PabOTy B yCIo-
BHUSIX PEaJbHOTO, BUPTYaJIbHOTO M KOMOWHHUPO-
BaHHOT'O B3aUMOJCHCTBHS;
- OCYIIECTBJISITh MO3UTHBHOE CTPATETUUYECKOE I10-
BEJICHUE B PA3IMYHBIX CUTYalHsIX, MPOSBIATH
TBOPYECTBO M BOOOpakeHWe, OBITh HHUIUATHB-
HBIM.
OBnaneHue YHUBEPCAIHHBIMH PETYIATUBHBIMHU
NEUCTBUSIMU:
T') MPUHSTHE ce0s U IPYTHUX JTIOJICH:
- MIPUHUMAaTh MOTHBBI U ApPryMEHTHI JPYTUX JIIO-
JIel TIPU aHAJIN3€ PE3YIIbTATOB JACSITEILHOCTH;
- IpU3HaBaTh CBOE MPaBO M MPaBO APYTUX JOIEH
Ha OIINOKHU;
- pa3BHBaTh  CHOCOOHOCTh  TIOHMMAaTh  MH]
C MO3UIMHU JIPYrOTO YeJIOBEKa

JUarpaMM; HCCIENOBaTh CTAaTUCTUYECKUE JAaHHBIE, B TOM YHCIE C
NPUMEHEHHEM TpapUUECKIX METOI0B M AJIEKTPOHHBIX CPEJICTB;

- YMEHHE OIIEpUPOBATh INOHATHAMU: CIyYalHBIM ONBIT U CIy4allHOE
cOOBITHE, BEPOATHOCTb CIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH Be-
POSITHOCTH C HCIHOJB30BAHUEM TIpapUUecKuX METOJOB; MPHUMEHATH
(GopMyJIbl CIIOKEHHSI U YMHOXXEHMSI BEPOATHOCTEH, KOMOMHATOPHbIE
(axTel 1 GOPMYIIBI IPU PEIICHUH 3a]1a4; OLEHUBATh BEPOSITHOCTH pe-
aJIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIYy4allHBIMU BETMYMHAMM; YMEHUE
IPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOI-
HBIX ¥ OOIIIECTBEHHBIX SIBJICHUSIX;

- YMEHUE BBIOMpATh MOJXOAAIIMN W3YYEHHBIM METON JUIsl pelieHus
3a/lauM, pPaclo3HaBaTh MaTeMaTudeckue (akThl U MaTeMaTHYECKHe
MOJIETIU B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; yMe-
HUE MPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUICKON U
MHPOBOM MaTEMaTUYECKON HAYKH

OK 05 Ocy-
IIECTBIISATh yCT-
HYIO U TUCbMEH-
HYI0 KOMMYHHU-
KallUIO Ha rocy-
JApPCTBEHHOM
s13b1Ke Poccuii-
ckou Penepanuu
C YYETOM 0CO-
OCHHOCTEH COIH-

JInuHOCTHBIE pe3yJabTaThl JOJDKHBI OTpPaXKaTh B
YacTH: 3CTETUYECKOT0 BOCIIUTAHUSA:

- 3CTETHUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3C-
TETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOpPUE-
CTBa, CIOpTa, Tpyda W OOIIECTBEHHBIX OTHOIIE-
HUIA;

- CIOCOOHOCTh BOCIPUHHUMATH Pa3IUYHBIC BHJIbI
HWCKYCCTBA, TPAJWLMU M TBOPYECTBO CBOErO U
JIPYrUX HapoJOB, OLIYIIATh 3MOLMOHAIBHOE BO3-
JICCTBUE UCKYCCTBA;

- BJIaJIcHUE METOJaMU JJOKAa3aTeNbCTB, alTOPUTMAaMU PELeHUs 3ajay;
ymeHue (popMynupoBaTh OINpeAeIeHHs], aKCHOMBI U TEOPEMBI, IpUMe-
HATh MX, IPOBOJUTH JOKa3aTelbHbIE PACCY)KIEHUS B XOJE PEIICHUS
3a/1ay;

- YMEHHE peliaTh TeKCTOBbIE 3a7aud Pa3HbIX THIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJM U YacTH, Ha JABM)KEHUE, padoTy, CTOMMOCTh TOBAapOB
U YCIIYT, HAJIOTH, 3a7jaud U3 00JACTH yIpaBJICHUs TUYHBIMU U CEMEil-
HBIMH (PHHAHCAMH ); COCTABIISATh BRIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI MO YCIOBHIO 3a/1ayH, UCCIIEIOBATH MOJIYYEHHOE pellie-
HUE 1 OIIEHUBATh MPaBIONOJ00HOCTh PE3YIHTATOB;
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QJIIBHOTO U KYJIb-
TYPHOT'O KOHTEK-
cTa

- YO©XKICHHOCTh B 3HAYUMOCTH JUISI TUYHOCTH H
oOIIecTBa OTEYECTBEHHOTO W MHPOBOTO HCKYC-
CTBA, OTHUYECKMX KYJIbTYPHBIX TpPaTuIUi W
HapOJTHOTO TBOPYECTBA
MeTtanpeaMeTHbIE Pe3YJIbTAThI
KaTh:

OBnajseHre yHUBEPCAILHBIMH KOMMYHHKATHBHBI-
MH TEUCTBUSIMU:

a) OOIIeHHEe: - OCYIIECTBIATh KOMMYHUKAITUU BO
Bcex cepax KU3HU;

- pacro3HaBaTh HeBepOaJbHBIE CpElCTBAa OOIIe-
HUs, TIOHMMAaTh 3HAYCHUE COIUAIBHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTY-
aIyil ¥ cMAT9aTh KOH(MIUKTHI,

- pa3BepHYTO W JIOTUYHO H3JIaraTh CBOKD TOYKY
3pEHUS C MCIIOJIH30BAHMEM SI3BIKOBBIX CPEJICTB

JOJDKHBI  OTpa-

- YMEHHE OIIEpUPOBATh INOHATHAMU: CIyYalHBIM ONBIT U CIy4allHOE
coObITHE, BEPOSATHOCTD CIY4ailHOTO COOBITHS; YMEHUE BBIYHUCIATH Be-
POSITHOCTH C HCIHOJB30BAaHUEM TIpapUUEecKHX METOJOB; MPHUMEHATH
(GOpMyIBI CIIOKEHUSI U YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIC
GbaxTel 1 GOPMYIIBI IPU PEHICHUN 3a]1a4; OLIEHHUBATh BEPOSITHOCTH pe-
aJIbHBIX COOBITHI; 3HAKOMCTBO CO CIIYy4allHBIMHU BEJIMYMHAMM; YMEHUE
IPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B MIPUPOI-
HBIX ¥ OOIIIECTBEHHBIX SIBJICHUSIX;

- YMEHHUE BBIOMpATh MOJXOAAIIMN H3YYEHHBI METON JUIsl pelieHus
3a/lauM, paclo3HaBaTh MaTeMaTtudeckue (akThl U MaTeMaTH4YeCKHe
MOJIETIU B MPUPOIHBIX U OOIIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; yMe-
HUE MPUBOJUTH MPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKON U
MHPOBON MaTEMaTUYECKON HAYKH

OK 06 ITposiB-
JISATh TPaKJIaH-
CKO-
MaTPUOTHYECKYIO
MO3UIINIO, JIe-
MOHCTPHUPOBATH
OCO3HAHHOE I0-
BEJICHUE HA OC-
HOBE TpaJuLu-
OHHBIX POCCHI-
CKHX JYXOBHO-
HPaBCTBEHHBIX
LICHHOCTEH, B
TOM YHCIIE C yue-
TOM FapMOHM3a-
MU MEXKHALINO-
HAJIBHBIX U MEK-

JIMYHOCTHBIC PE3yNbTaThl JOJDKHBI OTPaXaTh B
JaCTH:

- TPAXKIAHCKOTO BOCITUTAHHUS: TIPHHSATHE TPAIUIIU-
OHHBIX HAIIMOHAJBHBIX, OOIICYECTOBEUYCCKUX Ty-
MaHHUCTHYCCKUX U IEMOKPATHUECKHUX [IECHHOCTEH;
-MaTPUOTUYECKOTO BOCHHUTAHHS: I[IEHHOCTHOE OT-
HOIIIGHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, HCTO-
PHUYECKOMY M TPUPOJHOMY HACIEIUIO, MaMSTHH-
KaM, TpaJulMsM HapoJaoB Poccuu, MOCTHXEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSAX
U TpYyJe;

MeranpeaMeTHble  pe3yibTaThl JIOJKHBI  OTpa-
katb: OBIaJICHUE YHUBEPCAIbHBIMH PETYJISTHB-
HBIMU JICHCTBUSIMU:

B) AMOIIMOHAIBHBIA WHTEIUICKT, TPEAIOJIaratfoiui
c(hOpMHUPOBAHHOCTE:

--CaMOCO3HaHus, BKIHOYAOMICTO CIIOCOOHOCTH

- BJIaJIcHHUE METOJaMHU JI0Ka3aTeNIbCTB, alrTOPUTMaMU PEUICHUS 3a/ay;
yMmeHue (popMynupoBaTh OINpeAeIeHHs], aKCHOMBI U TEOPEMBI, IpUMe-
HATh MX, IPOBOJUTH JOKa3aTelbHbIE PACCY)KJIEHUS B XOJE pEIICHUS
3ajad;

- YMEHHE pelniaTh TEKCTOBBIE 3a7jaud Pa3HbIX TUMOB (B TOM YHCIIE Ha
MPOLEHTHI, I0JIM U YacTH, Ha JBI)KEHUE, paboTy, CTOUMOCTh TOBapOB
U YCIIYT, HAJIOTH, 3a7jaud U3 00JACTH YIpaBJICHUs JTUYHBIMU U CEMEil-
HBIMH (PUHAHCAMH ); COCTaBIISTh BBIPAKECHUS, YpaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBI [0 YCJIOBHIO 3aJ[auu, UCCIIEJOBAThH MOJIy4EHHOE pelle-
HUE ¥ OLIEHUBATh MPaBIONOJ00HOCTh PE3YIHTATOB;

- yMEHHUE ONEepUpOBaTh MOHIATUAMHU: CpeHee apudmMeTnyecKkoe, Meau-
aHa, HauOoJblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max, IUCIEPCHUs,
CTaHJapPTHOE OTKJIOHEHHE YHCIIOBOr0 HabOpa; yMEeHUE U3BJIEKaTh, UH-
TEepHpeTUpoBaTh HMHQPOPMAIMIO, TPEACTABICHHYI0 B TabiauIax, Ha
auarpammax, rpadukax, OTpa)karollyl0 CBOMCTBA peallbHBIX Mpollec-
COB W SIBJIGHUU; MPEICTABIATh MH(DOPMAILIHMIO ¢ TIOMOIIBIO TaOIHIl U
JUarpaMM; HCCIENOBaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
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PEIUTHO3HBIX
OTHOIIICHUH,
MPUMEHSATH CTaH-
JTApThl aHTUKOP-
PYIUHMOHHOTO
MMOBEACHMUS

MOHUMAaTh CBOE AMOIMOHAIBHOE COCTOSIHUE, BU-
JIeTh HANpaBJICHUS PA3BUTUS COOCTBEHHOW 3MO-
UOHAIBHOM c(hepbl, OBITh YBEpEHHBIM B ceOe;

- CcaMOpEeryJHpOBaHMs, BKJIIOYAIOIIETO CAaMOKOH-
TPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBE/IEHHUE, CIIOCOOHOCTh aIaTHPOBATHCS K
HSMOLIMOHAIBHBIM M3MEHEHHSM U TPOSBIATH THO-
KOCTb, OBITH OTKPBITHIM HOBOMY;;

- BHYTPEHHEW MOTHBAIlMH, BKIIOYAIOMICH CTpEM-
JICHHE K OCTH)KEHUIO LIEH U yCIeXy, ONTUMU3M,
WHUIMATUBHOCTh, YMEHHE ICHCTBOBATH, HMCXOMIS
M3 CBOUX BO3MOYKHOCTEH;

- HMITATUH, BKIFOYAIOIIEH CIIOCOOHOCTh TIOHUMATh
SMOIMOHAIBHOE COCTOSHHE JPYrHX, YYHTHIBAThH
€ro TPH OCYIIECTBICHUH KOMMYHHKAIIUH, CIIO-
COOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;

- COLMAIbHBIX HAaBBIKOB, BKIIIOYAIOMIMX CIOCOO-
HOCTb BBICTPaMBaTh OTHOUICHHUS C JIPYTHUMH
JOJIbMH, 3a00TUTHCS, TPOSBIATH MHTEPEC U pas-
pemaTh KOHM)IUKTHI

NPUMEHEHHEM TpapHUECKIX METOJOB U AJIEKTPOHHBIX CPEJICTB;

- YMEHHE OIIEpUPOBATh INOHATHAMU: CIyYalHBIM ONBIT U CIy4ailHOE
coObITHE, BEPOSATHOCTH CIY4aitHOTO COOBITHS; YMEHUE BBIYHUCIATH Be-
POSITHOCTH C HCIOJB30BAaHUEM TIpapUUecKHX METOJOB; IMPHUMEHSTH
(GOpMyINBI CIIOKEHUS U YMHOXKEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIC
(baxTel 1 GOPMYIIBI IPU PEHICHUH 33]a4; OICHUBATH BEPOSITHOCTH pe-
AJIbHBIX COOBITHI; 3HAKOMCTBO CO CIIYy4allHBIMHU BEJIMYMHAMM; YMEHUE
IPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOI-
HBIX ¥ OOIIIECTBEHHBIX SIBJICHUSIX;

- YMEHHE BBIOMpPATh MOJXOAAIIMN W3yYEHHBIH METOJ AJsl pElICHUS
3a/lauM, pPaclo3HaBaTh MaTeMaTudeckue (akThl U MaTeMaTHYECKHe
MOJIETIN B MPUPOIHBIX U OOIIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; yMe-
HUE MPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUICKON U
MHPOBON MaTEMaTUYECKON HAYKH

OK 07 Copeii-
CTBOBATh COXpa-
HEHHUIO OKpYXa-
IOIIIEH cpepl,
pecypcocoepe-
YKEHUIO, IPUMeE-
HATb 3HaHUA 00
H3MEHEHUHN KIIU-
Mara, MPUHIUIIBI
OCpEKITUBOTO
MIPOM3BO/JICTBA,
3pPeKTUBHO
JIENICTBOBATh B

JIMYHOCTHBIE PE3yJAbTAaThl JOJDKHBI OTpaXkaTh B
YaCTH: 3KOJOTHYECKOTO BOCITUTAHMS:

- AKTHUBHOE HENPUATHE ACHCTBHUM, MPHHOCSIIUX
BpEJI OKpPYXKAIOIIEH cpejie;

- yYMCHHME MPOTHO3MPOBATH HEOIArONMPHUITHBIC
9KOJIOTHYECKHE IMOCICACTBUS MPEAIPUHIMAEMBIX
JEWCTBUH, IPEIOTBPAIATh UX;

- pacHIMpEHHE OIBITA ICATEILHOCTH DKOJOIHYE-
CKOM HaIpaBJIEHHOCTH;

MeranpeaMeTHbie pe3yibTaThl JOJDKHBI  OTpa-
katb: OBNaJicHUEC YHUBEPCAILHBIMUA YUCOHBIMH
MMO3HABATEIbHBIMU JICHCTBUSMHU:

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIaJIcHUEe METOJaMHU JI0Ka3aTeNIbCTB, alrTOPUTMaMU PELICHUS 3a/ay;
ymeHue (popMynupoBaTh OINpeAeIeH s, aKCHOMBI U TEOPEMBbI, IpUMe-
HATh MX, IPOBOJAUTH JOKAa3aTelbHbIE PACCY)KJIECHUS B XOJE PEIICHUS
3ajad;

- YMEHHUE ONEepUPOBATh MOHATUSAMU: (QYHKIUS, HENpepbiBHAS (PyHK-
s, MPOU3BOAHASA, IEPBOOOpa3Hasi, ONPEICICHHBIN HHTErPall; yMEHUE
HAXOJWTh MPOM3BOIHBIE AIIEMEHTApHBIX (DYHKIUN, KUCIOJB3YS CIpa-
BOYHBIE MAaTEpHUAalIbl, UCCIEIOBATh B MPOCTEHIINUX CIydasX (yHKIUU
HAa MOHOTOHHOCTB, HaXOJUTh HAWOOJbIINE U HAUMEHBIIHNE 3HAUCHUS
GbyHKIMIA; CTPOUTH Ipa@UKH MHOTOYIEHOB C HMCIOJBb30BAaHHEM arlra-
paTa MaTeMaTHYeCKOro aHaliu3a; MPUMEHSATHh MPOU3BOJHYIO MPHU pe-
[ICHUH 3a]]a4 Ha JBUKEHHE; PeliaTh MPaKTUKO-OPHEHTHPOBAHHbBIE 3a-
Jauyy Ha HAuOOJbIINE W HAUMEHbBININE 3HAYCHHS, HA HAXO0XKJICHUE My-
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Ype3BbIYaNHBIX
CUTYaLMSIX

- pa3pabaThIBaTh IJIaH PEUICHUS TPOOIEMBI C yie-
TOM aHAJIM3a UMCIOIIUXCS MaTEePHATbHBIX U HEMa-
TEPHUATBLHBIX PECYPCOB;

- OCYIIECTBIISITH IIeJICHANIPABICHHBIA TIOUCK TIepe-
HOCa CPEJCTB U CHOCOOOB JeiicTBUS B mpodeccu-
OHAJIBHYIO Cpeny;

- YMETh NIEPCHOCUTH 3HAHHS B TIO3HABATCILHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HEICATCIIEHOCTH,
OBnajseHne yHUBEPCATLHBIMH KOMMYHHKATHBHBI-
MH IEUCTBUSIMU:

0) coBMecTHas ACSITEIbHOCTD:

- TIpeJyIaraTh HOBBIE IMPOCKTHI, OIICHUBATH HUJICH C
MTO3UIIMA HOBW3HBI, OPUTHHAILHOCTH, TpPaKTHYE-
CKOM 3HAYNMOCTH,

OBnajieHWe YHUBEPCATBHBIMU  PETYISATHBHBIMH
NEUCTBUSIMU:

0) CAaMOKOHTPOJIb:

- JaBaThb OIICHKY HOBBIM CHUTYyalUsiIM, BHOCHTb
KOPPEKTHUBBI B JESITEIBHOCTb, OLIEHMBATH COOT-
BETCTBHE PE3yJIbTATOB LIESIM

TH, CKOPOCTH U YCKOPEHHS
- YMEHHE ONEePHPOBAThH MOHATUAMU: pallMOHaNbHas (QYHKIHUS, TOKa3a-
TesnbHas QYHKIMS, cTeneHHas QyHKuus, Jorapudmudeckas QyHKIus,
TpuroHomerpuyeckne (GpyHkmuu, oOpatHbie (QYHKIHUU; YMEHHE CTpPO-
UTh TpadUKu M3YYECHHBIX (DYHKIIHA, CIIOJIE30BaTh TpadUKU MPH U3Y-
YEHWU TPOIIECCOB M 3aBUCHMOCTEH, NMPHU PEIICHHH 3a1ad U3 APYrHX
y4eOHBIX MPEIMETOB | 33Jad U3 PEaTbHOH KU3HM; BBIpaXKaTh (Hopmy-
JIAMH 3aBUCUMOCTH MEX/Ty BETHUYNHAMU;

- YMEHHUE pelIaTh TeKCTOBBIC 33Ja4l Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOIICHTHI, JI0JIM M YacTH, HA BHKEHUE, PadOTy, CTOMMOCTh TOBapOB
U YCIIyT, HAJIOTH, 3a/1a4i M3 00JacCTH yIpaBJICHUS TUYHBIMUA M CEMEM-
HBIMU (DMHAHCAMM ); COCTABIIATh BHIPAKEHUS, YPaBHEHHS, HEPAaBEHCTBA
M MX CHCTEMBI TI0 YCIOBHIO 3aJlauH, MCCIEIOBATh TOJIYIEHHOE pellie-
HHE U OLIEHUBATH MTPABOIOI00HOCTh PE3yIbTaTOB;

- YMEHHE BBIOMpATh TOIXOJSMIINNA W3YYEHHBIH METOJ JJIS PeIIeHHs
3aauM, pacro3HaBaTh MareMaTthiyeckue (PakThl M MaTeMaTHUECKHUE
MOJIETH B TIPHPOTHBIX M OOIIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE; yMe-
HUE TIPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPHITUH POCCUUCKON U
MHPOBOM MaTEMATUYECKOM HAYKH
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2. KOAM®UKATOP OINEHOYHBIX CPEJICTB

O yYHKIIMOHAJIBHBIN MTPU3HAK
OLIEHOYHOTO CpEJICTBA
(T KOHTPOJILHOTO 3aJIaHUS)

Meton/hopma KOHTPOIIS

Pacuérnas 3azmaua

KonTtponsHas (mipoBepovHast) pabora,
JOMalrHee 3ajaHue, JabopartopHas paboTa,
3aHATHUS, T PepEeHIIMPOBAHHBIN 3a4€T, SK3aMEH

WHIUBUYaTIbHOE
IIPAKTUYECKHE

[IpakTnueckoe 3aganue

JlabopaTopHas pabora, MPAKTUYECKUE
T depeHIUPOBAHHBIN 3a4ET, SK3aMCH

3aHATHS,

Tect, TeCTOBOC 3aMaHKC

TectupoBanue, nuddepeHmpoBaHHbIN 3a4€T, SIK3aMEH

[IpoexTHOE 3a1aHne

VueOHbIi MPOEKT, HCCIICIOBATEIBCKUM, 00y4Jaronui,
CEPBUCHBIN, COLIMAJIbHBIN TBOPYECKUH, peKIIaMHO-
MPE3EHTAlMOHHBIN

Pacnpeﬂ;eneHHe THUIIOB KOHTPOJIBHBIX SaI[aHI/II\/'I 110 TEMaM
AJI1 ONCHUBAHUWA IMPEAMCTHBIX PE3YJIbTATOB.

HaunmenoBauue TeMbl

®opmupyembie OK Twun KOHTPOJIBHOTO 3a/IaHUS

Pazmen 1

Tema 1.1

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

o0

Tema 1.2

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

"3

Tema 1.3

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

1P

Tema 1.4

OK 1,0K?2,0K3, 1P
OK 4, OK 5, OK 6,

OK 7

Tema 1.5

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

OK, ITP

Tema 1.6

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

"3

Tema 1.7

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

KP

Pazmen 2

Tema 2.1

OK 1, 0K 2, OK 4, OK

OK7

Tema 2.2

OK 1, 0K 2, OK 4,
OK7

ITP

Pasznen 3

Tema 3.1

OK 1, OK 3, OK 4, OK

OK7

Tema 3.2

OK 1, OK 3, OK 4, OK
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HaunmenoBanue TeMbl

®opmupyemsie OK

Turn KOHTPOJIBHOTO 3aIaHUS

OK7

Tema 3.3

OK 1, OK 3, OK 4,
OK 7

OK

Tema 3.4

OK 1, OK 3, OK 4,
OK7

@O0

Tema 3.5

OK 1, OK 3, OK 4,
OK 7

OK, ITP

Tema 3.6

OK 1, OK 3, OK 4,
OK 7

KP

Pasnen 4

Tema 4.1

OK 3, 0K 4, OK 7

OK

Tema 4.2

OK 3, OK 4, OK 7

OK

Tema 4.3

OK 3, 0K 4, OK7

I1P

Tema 4.4

OK 3, OK 4, OK 7

N3

Pazgen 5

Tema 5.1

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

OK

Tema 5.2

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

o0

Tema 5.3

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

0l0)

Tema 5.4

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

0l0)

Tema 5.5

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

OK

Tema 5.6

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

"3

Tema 5.7

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

ITP

Tema 5.8

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

ITP

Tema 5.9

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

0l0)

Tema 5.10

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

0l0)

Tema 5.11

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

@0
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HaunmenoBanue TeMbl

®opmupyemsie OK

Turn KOHTPOJIBHOTO 3aIaHUS

Tema 5.12

OK 1,0K2,0K 3,
OK 4, OK 5, OK 6,
OK7

@O0

Tema 5.13

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

OK

Tema 5.14

OK1,0K2,0K3,
OK 4, OK 5, OK 6,
OK 7

K3

Tema 5.15

OK1,0K2,0K 3,
OK 4, OK 5, OK 6,
OK7

ITP

Tema 5.16

OK 1,0K2,0K 3,
OK 4, OK 5, OK 6,
OK 7

ITP

Tema 5.17

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

KP

Pazmen 6

Tema 6.1

OK 1, OK 4, OK 6,
OK 7

OK

Tema 6.2

OK 1, OK 4, OK 6,
OK7

OK, ITP

Tema 6.3

OK 1, OK 4, OK 6,
OK7

1P

Tema 6.4

OK 1, OK 4, OK 6,
OK7

KP

Pa3gen 7

Tema 7.1

OK 1,0K?2,0K3,
OK 4, OK 5, OK 7

OK

Tema 7.2

OK 1,0K?2,0K3,
OK 4, OK 5, OK 7

OK

Tema 7.3

OK 1,0K?2,0K3,
OK 4, OK 5, 0K 7

OK, ITP

Tema 7.4

OK 1,0K?2,0K3,
OK 4, OK 5, 0K 7

OK

Tema 7.5

OK 1,0K?2,0K3,
OK 4, OK 5, 0K 7

OK

Tema 7.6

OK 1,0K?2,0K3,
OK 4, OK 5, 0K 7

OK, ITP

Tema 7.7

OK 1,0K2,0K3,
OK 4, 0K 5, 0K 7

KP

Pazzen 8

Tema 8.1

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

OK

Tema 8.2

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,

@0
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HaunmenoBanue TeMbl

®opmupyemsie OK

Turn KOHTPOJIBHOTO 3aIaHUS

OK7

Tema 8.3

OK 1,0K 2, 0K 3,
OK 4, OK 5, OK 6,
OK7

@O0

Tema 8.4

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,
OK 7

@O0

Tema 8.5

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

K3

Tema 8.6

OK1,0K2,0K3,
OK 4, OK 5, OK 6,
OK 7

ITP

Tema 8.7

OK1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

OK, ITP

Tema 8.8

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

OK

Tema 8.9

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

OK

Tema 8.10

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

"3

Tema 8.11

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

KP

Pa3nen 9

Tema 9.1

OK 1,0K?2,0K3,
OK 4, OK 5, 0K 7

0l0)

Tema 9.2

OK 1,0K?2,0K3,
OK 4, OK 5, 0K 7

0l0)

Tema 9.3

OK 1,0K?2,0K3,
OK 4, OK 5, 0K 7

0l0)

Tema 9.4

OK 1,0K?2,0K3,
OK 4, OK 5, 0K 7

OK

Tema 9.5

OK 1,0K?2,0K3,
OK 4, OK 5, OK 7

KP

Pazzen 10

Tema 10.1

OK 1,0K2,0K3,
OK 4, 0K 5,0K7

0l0)

Tema 10.2

OK 1,0K?2,0K3,
OK 4, 0K 5,0K7

OK, ITP

Tema 10.3

OK 1,0K2,0K3,
OK 4, OK 5, 0K 7

ITP

Tema 10.4

OK 1,0K?2,0K3,
OK 4, OK 5, OK7

KP
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HaunmenoBanue TeMbl

®opmupyemsie OK

Turn KOHTPOJIBHOTO 3aIaHUS

Pazmen 11

Tema 11.1

OK 1,0K2,0K3,
OK 4, OK 5, 0K 7

OK

Tema 11.2

OK 1,0K2,0K3,
OK 4, OK 5, 0K 7

@O0

Tema 11.3

OK 1,0K2,0K3,
OK 4, OK 5, 0K 7

OK

Tema 11.4

OK1,0K2,0K3,
OK 4, OK 5, 0K 7

OK, ITP

Tema 11.5

OK1,0K2,0K3,
OK 4, OK 5, 0K 7

OK

Tema 11.6

OK 1,0K2,0K 3,
OK 4, OK 5, 0K 7

ITP

Tema 11.7

OK 1,0K2,0K 3,
OK 4, OK 5, 0K 7

KP

Pazmen 12

Tema 12.1

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

OK

Tema 12.2

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

o0

Tema 12.3

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

1P

Tema 12.4

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

"3

Tema 12.5

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

OK

Tema 12.6

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

DO, ITP

Tema 12.7

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

OK

Tema 12.8

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

OK, K3

Tema 12.9

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

"3

Tema 12.10

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

TP, T1

Tema 12.11

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,

KP
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HaunmenoBanue TeMbl

®opmupyemsie OK

Turn KOHTPOJIBHOTO 3aIaHUS

OK7

Paznen 13

Tema 13.1

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

OK

Tema 13.2

OK 1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

OK

Tema 13.3

OK1,0K2,0K3,
OK 4, OK 5, OK 6,
OK 7

@O0

Tema 13.4

OK 1,0K2,0K 3,
OK 4, OK 5, OK 6,
OK7

OK, ITP

Tema 13.5

OK1,0K2,0K3,
OK 4, OK 5, OK 6,
OK7

@O, ITP

Tema 13.6

OK 1, OK 2, OK 3,
OK 4, OK 5, OK 6,
OK 7

KP

Pazgen 14

Tema 14.1

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

1P

Tema 14.2

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

1P

Tema 14.3

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

1P

Tema 14.4

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

OK

Tema 14.5

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK 7

ITP

Tema 14.6

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

ITP

[Ipomexyrounas
aTTecTanus

OK 1,0K?2,0K3,
OK 4, OK 5, OK 6,
OK7

OK3aMeH

VcinoBHbBIE 0003HAUECHHUA:

@O — ppoHTaNbHBIN (YCTHBIH) OIpoC;
TK — TecToBBIli KOHTPOJIB;
OK — mpoBepka OMOPHBIX KOHCIIEKTOB;

N3 — BeIMOTHEHNE WHIUBUAYAIBHBIX 3a/JaHUM;
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[1P — BBINONIHEHNE IPAKTUUYECKOI pabOTHI;
PT — pabouast TeTpaip;

KP — xonTponbHas (mpoBepouHas) padboTa;
[1® — noprdommo

IT — mpoext
K3 — kelic-3amanue
P® - pedepar

13 — muddepeHnmpoBaHHBINA 3a4ET

3. CHCTEMA OIIEHKH OBPA3OBATEJIbHBIX JJOCTHKEHUN OBYUYAIOIIUXCA
IO KAXKAOMY OHEHOYHOMY CPEIACTBY

OneHka MHIMBUAYATBHBIX 00pa30BaTENbHBIX IOCTIDKEHUH TIO pe3yibTaTaM TEKYIIEro
KOHTPOJISI M TPOMEXKYTOYHOHM AaTTECTAallMM TPOU3BOAMTCS B COOTBETCTBHH C YHHBEPCAIBLHOU
mKanoi (tTadnuma)

[Ipouent KauecTBeHHas O1leHKA MHIMBHUIYAIIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTENbHBIX TOCTHKECHUHN

(MIpaBUIILHBIX OTBETOB) 6a1 (0TMeTKa) BepOaIbHBIN aHAJIOT
90-100 5 OTIIUYHO

80-89 4 XOPOIIIO

70-79 3 YJIOBJICTBOPUTEIIHHO
Menee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kpurepun onieHKH BBIITOJIHEHHOTO NMMPAKTHYECKOTO 3aJaHus

OneHka 5 («OTIMYHO») CTAaBUTCS 3a PabOTy, BHIMOJHEHHYIO MOJHOCTHIO 0€3 OmUOO0K U
HEIOYETOB.

Orenka 4 («XOpOI0») CTABHTCA 32 pa0dOTY, BBHITIOJHEHHYIO IMOJTHOCTHIO, HO TIPH HAJTUYHN
B HEll He 0oJiee OHOM HErpyOOH OITMOKY 1 OJTHOTO HeIouéTa, He OoJiee TpEX HEAOUETOB.

Onenka 3 («yI0BIETBOPUTENBHOY) CTABUTCS, €CIIM 00yJaIONINiiCs TPaBUILHO BBITOJIHUI
He MeHee 2/3 Bcel paboThl WM JOMYCTHII He 0oJiee 0HOM Irpy0oi OmMMOKK U JBYX HEIOUYETOB,
He 0oJjiee 0THOM rpyOOi M OHOU HE TPyOOo# OIMOKH, He Oosiee TPEX HErpyObIX OIMIMOOK, OJTHON
Herpy0oi ommOKy 1 TPEX HEAOUETOB, IPU HATMYUHU YETHIPEX-TISITH HETOUYETOB.

Onenka 2 («HEYAOBIETBOPUTEIHHOY») CTABUTCS, €CIU YHCIO OIIMOOK U HEIOYETOB Ipe-
BBICHJIO HOPMY JJISl OLICHKH 3 WJIM NMPaBUJIBHO BBINOJIHEHO MeHee 2/3 Bcelt paboThl.

KpI/ITepI/II/I OLCHKHU OTBCTOB B XOJI€ YCTHOI'O OITpoOCa

OHeHI/IBaeTCH INpaBUJIBbHOCTb OTBCTA 06yqa}01ueroc;1 Ha OJUH H3 HpI/IBCI[éHHBIX BOIIPO-
COB. HpI/I 9TOM BBICTABJIAIOTCA CICAYIOIUE OLICHKU!

«OTIUYHOY BBICTABIIICTCS IIpu CO6J'IIOI[€HI/II/I O6y‘laIOH_[I/IMC$I CJICAYHOIIIUX YCHOBHﬁZ

— [OJIHO PacKpbUI COJAEp)KaHHE MarepHualia B 00béMe, MPeayCMOTPEHHOM MPOTPaMMOM,
COJIep>KaHUEM JICKIIMH U y4eOHUKOM;

— M3JI0KWAJT ~ MaTepuall TIPAMOTHBIM  SI3BIKOM B ONPENEJIECHHOM  JIOTMYECKOU
MOCJIE0BATENBHOCTH, TOYHO MCHOJIb3Ys CIEIUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

— [OKa3ajl yYMEHHUE WJUIIOCTPUPOBATh TEOPETHYECKHE IOJOKEHUSI KOHKPETHBIMU
puUMepaMu, IPUMEHSATh UX B HOBOW CUTYaI[MH MPHU BHITIOJHEHUH MIPAKTUYECKOTO 3aJaHMUS;

— MPOJEMOHCTPUPOBAl YCBOEHHE paHEE W3YYEHHBIX COIMYTCTBYIOIIMX BOIIPOCOB,
c(hOpMUPOBAHHOCTH U YCTOWYMBOCTH UCIIOJIB3YEMbBIX IPU OTBETE YMEHUI U HaBBIKOB;

— OTBEYAJl CAMOCTOSITENILHO 0€3 HABOASIINX BOIIPOCOB MPETIOaBaTerIsl.
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HpI/IMe‘-IaHI/IeI U MMOJIYYCHHA OTMCTKHU «OTJIMYHO» BO3MOKHBI OJJHA-ABC HCTOYHOCTHU
IIpHU OCBCUICHUUN BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKAaX, KOTOPLIC O6y‘-IaIOH_[I/II710H JICTKO
HCIIPaBHJI 110 3aMCUYAHUTO MTPCTIO AaBaTECIIA.

«XO0poII0y» - OTBET 00YUYAIOIIErocs B OCHOBHOM YAOBIIETBOPSET TPEOOBAHHUAM Ha OLICHKY
«OTIUYHO», HO MIPU ATOM UMEET OJUH U3 HEJOCTATKOB:

— B MBJIOKEHWH [IOMYyHICHB HeOOoJbIIMe MpoOessl, He WCKAa3WBIIHE JIOTUYECKOTO U
MH(GOPMAIIMOHHOTO COAEPIKaHUS OTBETA;

— JIOMYILEHbl OJMH-ABAa HEN0UYETa IPU OCBEIIEHWUM OCHOBHOTO COJEp)KaHUS OTBETA,
UCIPABJICHHBIE 110 3aMEYaHUI0 IIPEoaBaTers;

— JIOMyILEeHbl omMOKa Win 0ojee JBYX HEIOUYETOB IPU OCBEIIEHHMH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIE 10 3aMEYaHHUIO IPEIO01aBaTesl.

«Y 1OBJIETBOPUTENBHO» BBICTABIISAETCS IPU COOIIOIEHUH CIIEIYIOIUX YCIIOBUM:

— HEMOJHO WJIA HEMOCJIEAOBATEIBHO PACKPBITO COJAEPKAaHWE MaTepHalia, HO MOKa3aHO
oOliee MOHMMaHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE Ui JalbHEHIIEro
YCBOCHI/H[ HpOFpaMMHOFO MaTepI/Iana, NMCIINCH San}IJIHCHI/If[ NI I[OHyHleHI)I 0HII/I6KI/I B
OHpG}IGJ’[@HI/II/I HOH?[TI/II\/'I, HUCITIOJIb30BAHUN TepMI/IHOJ'[Ol"I/II/I 1 BBIKJIaKax, I/ICHpaBJ'IeHHI)Ie I10CJIC
HECKOJIBKMX HaBOAIIMX BOMIPOCOB MPENOJABATEIS;

— oOydJaromuiics He CHpaBWiICS C NPUMEHEHHWEM TEOpHUM B HOBOW CHUTyallMM IpHU
BBITIOJTHCHU U HpaKTI/I'-IeCKOFO 3alaHus, HO BBIIIOJIHWJI 3aJaHUs O65[3&T€J'II)HOFO ypOBHH
CIIOJKHOCTH I10 JAHHOM TeME;

— npu 3HAaHUHA TEOPETUYECKOTO Marepuaia BEISIBJIICHA HEJO0CTaTOYHAs
c(hOopMUPOBAHHOCTH OCHOBHBIX YMEHHUH U HABBIKOB.

«HeynoBneTBOpUTEIbHO» BBHICTABISETCS IPH COOIIOICHUH CIEAYIOUINX YCIOBHIA:

— HE PacKpPbITO OCHOBHOE COJIEp)KaHKe ydeOHOTO MaTepraa;

— o0Hapy)XKeHO HE3HAHWE WIM HEMOHWMaHHWE OO0ydJaromuMcs OoJbINeH WM Haubosee
BaXHOH YacTH y4eOHOTO MaTepuaa;

— JIOTYIICHBI OIMMUOKH B OINPENCIICHUH TOHSATHH, MPHU HCIIOJF30BAaHUN TEPMUHOJIOTHH H
WHBIX BBIKJIAKaX, KOTOPbIE HE WCIPABJICHBl TOCIE HECKOJbKUX HABOJIIAX BOIPOCOB
MIPETo/1aBaTelIs;

— oOyyaromuiicsi 0OHAPYKWIJI TIOJTHOE HE3HAHWE W HEIMOHMMAaHWE W3y4aeMOoro y4eOHOTO
MaTepualia WJIM HE CMOT OTBETUTh HHM Ha OJIMH W3 TOCTABICHHBIX BOIPOCOB IO H3Y4aeMOMY
MaTepuaiy.

KpI/ITepI/II/I OLICHKH COCTAaBJICHHUA U O(bOpMJ'IeHI/ISI OIIOPHBIX KOHCIICKTOB

B xone mpoBepku mpernoaBareieM ONOPHbIE KOHCIIEKTH OLIEHUBAIOTCS IO CIEAYIOUIUM
KPUTEPUSIM:

1. CooTBeTCTBUE COAEPKAHUS TEME.

2. IIpaBunbHas CTPYKTYpUPOBAHHOCTH HH(GOPMAIIUH.

3. Hayimume n0rudeckoil CBsA3M M3J10’)KCHHON MH(OpMAIIH.
4. AKKypaTHOCTb ¥ TPaMOTHOCTb U3JI0KEHU.

5. PaboTa cmaHa B cpok.

Kaxnplii kpurepuii onieHnBaeTcs no S5-6ayuibHOM mikase. [Ipu BhICTaBIEHHM OLEHKH 3a
OIIOPHBIN KOHCIIEKT BBIBOJUTCA CPENHEE 3HAYEHUE OLEHKHU IO IIATH IEPEYUCICHHBIM KPUTEPHU-
SIM, OKpYTJIIEMOE JI0 IeJIOr0 3HAaYeHUs (10 OILIEHKH) 1O MpaBUiIaM OKPYIJICHHS.

Kputepuu o1ieHKH BBHITOTHEHHS MIPAKTUYECKUX PaOOT ¥ MHAUBUAYAIbHBIX (B T.4. 3a4ET-
HBIX) 3aJJaHHI:

1. 3al[aHI/Ie CUHUTACTCA BBIIIOJJHCHHBIM 663yTIpG‘-IHO, €CJIKN PE3yJIbTaT HpaKTquCKOﬁ pa60-
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ThbI IMOJIYUCH IIPH NPABUIIBHOM XOAC PCHICHUA 3a/JaHUS U aKKYPATHOM BBITIOJTHCHUU.

2. 3ajaHue CUMTAETCS HEBBIIIOJHEHHBIM, €CIM OOyYalOMMNCs HE MPUCTYIHI K €rO BbI-
MOJIHEHUIO WJIM JIOMYCTHJI B HEM MOTPEUIHOCTh, CYUTAIOLIYIOCS, B COOTBETCTBUH C LIEJIbIO Pabo-
TBI, OIIIMOKOA.

B xone oneHnBaHMs BBIMIOJHEHUS MPAKTHUYECKUX M WHANBUIYATbHBIX 33aJaHUN HCIIOJb-
3yeTcs MATHOAJUThHASI CUCTeMa OlleHOK. [lomoxkutenbHas oneHka («3», «4», «5») BbICTaBIICTCS,
Kor1a oOyJaronIuiics moka3ai BaJIeHHE OCHOBHBIM YMEHHUSMH B PaMKaX BBITIOJHCHHUS MPAKTH-
YECKOU pabOThI WITH WHIUBUAYATLHOTO 33 aHMS:

1. «OTANYHOY BBICTABJISETCS IPU COOIIOACHUU CIEIYIOUINX YCIOBUMN:

— 00yJaroImuiicsi CaMOCTOSITENIFHO BBIMIOJHUII BCE JTalbl PEIIEHUS 3aJad B paMKax
BBITIOJTHEHUS TPAKTUYECKUX Y MHIUBUAYAIbHBIX 33JIaHUN;

— paboTa BBINOJHEHA MOJIHOCTbIO M IOJYYE€H BEpHBIM OTBET WJIM HHOE Tpedyemoe
MIpe/ICTaBICHHUE pe3yabTaTa paboThI.

2. «X0opo1110» BBICTABISETCS MIPU COOTIOEHUH CIEYIOMINX YCIOBHIL:

— paboTa BBINOJIHEHA MMOJIHOCTHIO, HO IIPU BBINOJHEHUN OOHAPYKUJIOCh HEJAOCTATOYHOE
BJIaJICHHE HaBBbIKAMU pabOThl C MHCTpyMeHTapueM (00opyaoBaHHe, MPUOOPHI U T.II.) B paMKax
MMOCTaBJICHHOM 3aJ1a4H;

— MPaBWJIHHO BBIMOJIHEHA 0OJIbIIast YacTh paboThI (cBbIIEe 85 %);

— paboTa BBINOJIHEHA TIOJHOCTHIO, HO HCIIOJIb30BAHBl HAUMEHEE ONTUMAJIbHBIE TO0X0/IbI
K PEIICHUIO MTOCTaBJICHHOM 3a/1a4H.

3. «Y 1OBJIETBOPUTENLHOY BBICTABIISAETCS MPU COOIIOIEHNN CIEIYIOIINX YCIOBHIA:

— paboTa BBHITIOJIHEHA HE MOJHOCTHIO, TOMYIIEHO 0oJjiee TPEX OMMOOK, HO OOyUJarOIIHIACs
BJIaJICET OCHOBHBIMHU HAaBBIKAMU PabOThI ¢ HHCTpyMEHTapueM (00opynoBaHue, TPUOOPHI U T.11.),
TpeOyeMBbIM TSI PEIICHHUS TIOCTABICHHOH 3a/1a4H.

4. «HeynoBneTBOpUTEILHO» BBICTABIISIETCS MPU COOIIOICHUH CIIEAYIOIUX YCIOBUMA:

— JIOTMYIIIEHBI CYIIECTBEHHBIC OIMMOKM, TOKAa3aBIIME, YTO OOYyJaIOIIUWUCS HE BIIAJIEET
00s13aTeIbHBIMU 3HAHUSAMH, YMEHHSAMU W HaBbikaMu paOoThl Ha [IK wim 3HauuTenpHas 4acTh
paboTHI BBITIOJIHEHA HE CAMOCTOSITENIHHO.

KpI/ITepI/II/I OLICHKH B XOJ€ 5K3aMCHa

B ocHoBe oneHku npu cade SK3aMeHa JISKUT MATHOaUIbHAA cucteMa (5 «oTInYHOY, 4
«XOPOILO», 3 «yIOBIETBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEIHLHOY).

1. OtBer OLCHMUBACTCA Ha «OTIUYHO», €CIIN 06y11a}0mH171c;1 HCUCPIIBIBAKOIIC, ITOCIICOAO0OBA~
TCJIbHO, I'PaMOTHO M JIOTHYCCKU CTpOﬁHO H3J1Iaract Marcpual 1o BOIIpOoCaM ounera (TeCTa), HE
3aTPpYyAHACTCA € OTBETOM IIPpU BUAOWU3MCHCHUU 3adaHUA, CBO6OI[HO CIIpaBJIICTCA C PCHICHUCM
INPAaKTUYCCKUX 3a/la4 U crnoco0eH 000CHOBATh ITPUHATBIC PCHICHUS, HC NOIMYCKACT OIINOOK.

2. OTBeT OIICHUBAETCS Ha «XOPOILOY, €CIU 00yUYaroluiicss TBEPAO 3HACT MPOTPAMMHBIN
MaTepuai, rpaMOTHO U IO CYILIECTBY €ro M3Jiaraer, He JOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEH
IIPH OTBETAX, YMEET IPaMOTHO NMPUMEHITh TEOPETUYECKUE 3HAHUS Ha TIPAKTHUKE, a TAKXKe Biajie-
€T HEOOXOIMMBIMU HaBbIKAMHU PEIICHUS MPAKTUUECKUX 3a/1a4.

3. OtBer OLCHUBACTCA Ha «YHAOBJICTBOPUTCIIBHO», €CIIN O6y‘IElIOH.IPII>iCSI OCBOMJ TOJIBKO
OCHOBHOH Marepuajl, OAHAKO HE 3HACT OTHACJIbHBIX ,I[eTaJ'IefI, JAOITYCKA€T HETOYHOCTHU U HEKOP-
PCKTHBIC (I)OpMyJII/IPOBKI/I, HapymacT MOoCIICAOBATCIBHOCTD B U3JIOKCHHUU MaTEepHralia U UCIHbIThI-
BacCT 3aTPpyAHCHUS IIPU BBIIIOJIHCHUHN MPAKTUYICCKUX 3aJIaHUI.

4. OtBeT OLICHUBACTCS HA «HCYHOBJICTBOPHUTCIBHO», C€CIIN O6y‘13.10H.IHﬁCH HC PACKPBLI
OCHOBHOC COJICpKaHNEC MAaTCpUalia, NOMMYCKACT CYIICCTBCHHBIC OIJ_II/I6KI/I, ¢ 0OJIBIIUMHU 3aTpyaHe-
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HHUAMMU BBIINIOJIHACT MMPAKTUYCCKUC 3alaHUA.

4. BAHK KOMIIETEHTHOCTHO-OIEHOYHBIX MATEPHUAJIOB /IUIs1 OHEHKH
YCBOEHUSA YYEBHOTI'O ITIPE/IMETA

4.1 Texymmii KOHTPOJIb

4.1.1 KommuiekT ouenounsix 3amanuii Nel. Bxognoii konTpons. Pasnen 1. [loBTopenue kypca
MaTEMAaTUKH OCHOBHOM IITKOJIEI
Oobs3aTebHASA YACTD
Ilpu pewienuu 3adanuii 1-4 3anuwiume npasuibHLLIL OMEEM U3 YEMbBIPEX NPEOIOIHCEH-
HBIX.
1. (1 6amn) Packpoiite (opMyITy COKpAIIEHHOTO YMHOKEHHUs a>-h?:
A) a%-2ab+b?; B) (a-b)(a+b); B) a2+2ab-b?; T) (a-b)(a-b)

2. (1 6ann) Ilnomans TpeyroabHUKa BEIYUCISETCS 110 GOopMyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5
— 29
3. (1 6amr) Kakoe u3 clieAyromx 4rcet 3aKIF0UeH0 Mex Iy unciamu 17 u 8

A)0,4;5)0,5; B) 0,6, T) 0,7

4. (1 6ann) Jaunsl rpaduxu ynkuuit. Kakas popmyna cootBeTcTByeT rpauxy 3)?

1) N 2) | 3)

o] 1\ ol 1 ol 1

y==x—06

! 9
A’ T2 g y=x 8t llgy YT L

I') y=x+5.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus U NOJIYUEHHbLIL OMEen.
1,1

5. (2 6amna) Berunciure 2 S

6. (2 6anna) Pemmure ypasuenue X>-7x+10=0. Ecnu ypaBHeHHe uMeeT 60jiee 0JHOTO KOp-
Hsl, B OTBET 3alUIINTE MEHBIINA U3 KOPHEN.

7. (2 6anna) I[Tnomane 3eMenb KPECThIHCKOTO XO3SIMCTBa, OTBEACHHAS MOJ MOCAAKY KY-
CTapHUKOB U IIBETHHKOB, COCTaBNsSeT 24 ra M pacrpeaeneHa MeXIy HUMHU B OTHOIIEHHH 5:3.
CKOJBKO T€KTapOB 3aHUMAIOT [IBETHUKH?

8. (2 6amna) Bricota BH mapannenorpamma ABCD npenut ero cropony AD Ha oTpesku
AH=2 u HD =32. [luaronans napamienorpamma BD pasna 40. Haiinute niomanes napaniesno-
rpaMMma.

JdonmoHUTEIbHAS YaCTh
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IIpu evinonnenuu 3adanua 9 3anumwiume x00, 000CHOGAHUE PEUIEHUA U NOTYYEHHDbLIL
omeemn.

9. (3 6anna) Ppi00IOB MPOIUIBLI HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE BBEPX IO
TEUCHUIO PEKHU, 3aTeM OpOCHII IKOPb, 2 Yaca JIOBUI PhIOY U BEpPHYJICS 00paTHO uepe3 5 4acoB OT
Hayaia myremecTBus. Ha xkakoe paccTosiHME OT MPUCTAaHU OH OTIUIBLI, €CIM CKOPOCTh TCUCHHS
PEeKH paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTb JIOJKH 6 KM/4?

4.1.2 KomrekT oneHouHbIX 3amanuii No2. Pazmen 3. IIpsiMbie ¥ MJIOCKOCTH B TIPOCTPAHCTBE
TeopeTnyeckne BONPOCHI:

1. Cohopmynupyiite Teopemy [Tudaropa.

2. [lepeuncanre OCHOBHBIE (PUTYPHI B TIPOCTPAHCTRBE.

3. [epeuncaure criocoObI 3aJaHUs TUIOCKOCTH.

4. [Iponomxute Teopemy: «Eciu onxHa W3 JBYyX MNapajyIeNbHBIX —MPSMBIX
MEPIEeHIUKYIIIpHA MIOCKOCTH, TO...».

o. [Iponomxute teopemy: «Ecnu nBe mapansenbHble IUJIOCKOCTH IEPECceKaroTCs
TPETHEH, TO...».

6. Cdopmynupyiite onpeieneHre AByrpaHHOTO yIia.

7. Chopmynupyiite onpenenenrue TpEXrpaHHOTO yria.

8. Packpoiite noHsATHE «YroJI MKy IPSIMBIMIY.

9. [lepeuncnure B3auMHOE PACIIONIOKEHUE JBYX MPSMBIX B IPOCTPAHCTBE

10.  Kakwue mpsiMble Ha3bIBAIOTCS MMapauICIbHBIMH B IPOCTPAHCTBE?

11.  Kakwue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMICS B IPOCTPaHCTBE?

12. Kakwue npsiMble Ha3bIBAIOTCS MEPIICHINKYISIPHBIMHU B POCTPAHCTBE?

13.  TlepeuncnuTe B3aMHOE PACIIOJIOKEHHE MPSIMOM M TUTOCKOCTH B IPOCTPAHCTBE.

14, PackpoiiTe moOHSITHE «Yroa MEXIY MPSAMOM U TIIOCKOCTHIO.

15. Packpoiite noHsTHE «TapaLIEIbHOCTh MPSAMOU U TNIOCKOCTH.

16. Packpoiite noHsTHE «EPIEHIUKYIIPHOCTh MPSIMOM U TIIOCKOCTH.

17. [lepeuncnure B3aMMHOE PACIIONIOKEHHE JBYX INIOCKOCTEN B MIPOCTPAHCTBE.

18.  PackpoiiTe MOHATHE «YTOJ MEXIY TUIOCKOCTSIMI.

19.  PackpoiiTe MOHATHE «ITAPATUICTLHOCTD TIOCKOCTEN.

20.  PackpoiiTe NOHATHE «IIEPIEHAUKYISIPHOCTD IIIOCKOCTEM.

21. Kak HaiiTu paccTosiHUE OT TOUYKH A0 NPAMO?

22. Kaxk HaiiTu pacctosiHue MeX1y OpsiMbIMU?

23. Kak HaiiTu paccTossHrE MEXIy MIOCKOCTAMM ?

24.  llpopomxure onpenaenenue: «llepneHauKyasp — 3To...».

25.  Ilpomomxwure onpenaenenue: «HakinoHHas — 3T10...».

26.  Ilpomomxure onpeaenenue: «IIpoekuns HaKTOHHOM — 3TO...)».

27.  llepeuncnuTe CBOWCTBA MapaUIEILHOTO MPOSKTHPOBAHHUSL.

28.  IlpuBemute mpuMepbl CAMMETPHUI Ha IJIOCKOCTH B MPUPOJIE, HA CyIHE.

29.  IlpuBenute mpuMepbl CAMMETPHUI B MPOCTPAHCTBE B MPUPOJIE, HA CYIHE.

30. B 4em oTiiMuMe MOHATHS «IBUKEHHE» OT MOHITUS IIOBOPOT»?

KourpoJjnHas (mpoBepoynas) padora
00s13aTeILHAA YACTD
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npaguibHbLiL OMeEem U3 Yemulpex npeodiorHceH-

HBIX.
1. (1 6ann) Pacmudpyiite kpaTKyro 3anuce: a€p.

A) Toyka a MPUHAUISKUT MIockocTUf; b) Touka a mpuHaIeKuT npsaMoiifS; B) mpsamas a
MPUHAISKUT TUIOCKOCTH[S; ') mpsiMast @ mepecekaeT MIOCKOCThLS.
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2. (1 6amn) [psmeie AB u CJ] ckpemuBatorcs. Kakoe pacnonoxenrne uMeroT npsimbie AC
u BJ1?

A) nmapannensHsle; b) nepnenaukyisipusie; B) ckpemuBatores; I') nepecekarorcs.

3. (1 6ayn) Inockoctu @ u B umerot 1 obmryro Touky. KakoBo MX B3aMMHOE PacIioioKe-
Hue?

A) nmapannensHsl; b) nepecekatored o npsamMoii; B) conanarot; I') ckpeniuBatorcs.

4. (1 6amn) Ecnu nipsiMast, mpoBe/ieHHAsT Ha TUIOCKOCTH Yepe3 OCHOBAHHME HAKJIIOHHOM, mep-
MEeHAUKYJISIpHA €€ IPOEKLUH, TO OHa. ..

A) mepneHAMKYIsIpHa M caMOll HakJIIOHHOW; b) mapamienbHa M caMoil HakJIOHHOH; B)
CKpEILMBAETCS C HAKJIOHHOM; [') nepneHanKynspHa OCHOBaHUIO HAKJIOHHOM.

Ilpu évinonnenuu 3adanuit 5-8 3anuuwiume x00 pewienus u NOJIYYEeHHLIL OMeemn.

5. (2 6anmna) Yepe3 koHubl otpe3ka AB u ero cepenuny M mpoBeneHbl NapayijieibHbIC
IIpsIMBIE, IEPECEKAIOIIE HEKOTOPYIO INIOCKOCTh B ToUKax A1, B1 m Mi. Halimure mummHy oTpeska
MM, ecniu oTpe3ok AB He nepecekaeT miockocTh u ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) Ipsmeie AC, AB u AJ] nonapuo nepnenaukynaspasl. Haitnure orpesok C/I,
ecmu AB=5 cm, BC=13 cm, AZI=9 cwm.

7. (2 6amna) M3 TOYKHM K MJIOCKOCTH ITPOBEICHBI JIBE HAKJIOHHBIE. HalimuTe MIuHBI 001Iero
MEPIIEHANKYIISAPA, €CIIM MPOESKIINH HAKIOHHBIX OTHOCATCS Kak 2:3 W JUIMHBI HAKJIOHHBIX PaBHBI
23 cm u 33 cM.

8. (2 6amma) Haueptute ky0 ABCIJA1B1C1/11. TTocTpoiite Touky KEAB, Touky MEJI/11C,
otpe3ok PEEA1B1C;.

EOHOJIHI/ITEJIBHaﬂ 4acTb

Ilpu evinonnenuu 3adanus 9 3anumiume xo00, 000CHOGAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6ayma) Ha pucyHnke n300pakeHO ceueHre 3eMHOM TTOBEPXHOCTH TIIIOCKOCTHIO, TTPOXO0-
Jsien yepe3 och BpanieHus. Mimerorcs Touku A u B, nexaniue Ha nuHun cedeHust. Onpenenure
paccTosiHie MEX]ly JaHHBIMUA TOYKaMU MO IPSIMOM U 1O 3€MHOW MOBEPXHOCTH, €CIIM M3BECTHO,
YTO TOUKM yCMaTpHUBaoTCs n3 rieHTpa 3emmn O mox yriom 60° 1 eé pamuyc pasen 6400 kM.

et

4.1.3 KommnekT oueHouHbIx 3aganuil Ne3. Pasnen 4. KoopanHaTel 1 BEKTOPbI
Teopernyeckne BONPOCHI:

W3 yero cocTout NpsAMOYroyibHasi CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE?

Ecnu Touka 1€XXUT B INIOCKOCTH XY, Kakasi KOOpANHATa y HEe HyJeBast?

[IpuBeaute mpuMep KOOPAMHAT TOUKU A, KOTOpast JIEKUT HA OCH Z.

Packpoiite oOHATHE «BEKTOPY.

Mo
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) Kak HaiiTu koopuHaThl BeKTopa’?

6 [Tepeunciure u pacCKpoONTE MpPaBUIIA CIIOAKEHUSI BEKTOPOB.
1. Kakue BeKTOpbl Ha3bIBaIOTCS KOJUIMHEAPHBIMU ?

8 Kakue BeKTOpBI Ha3bIBAIOTCS TIEPICHIUKYIISIPHBIMU ?

9 UYemy paBHO CKaJsIpHOE IPOU3BEICHUE BEKTOPOB?

10.  Kak HaliTH BEKTOPHOE NMPOU3BEJCHNE BEKTOPOB?

11.  Yemy paBeH yros Mexay BeKTopamu?

12. TlpuBeauTe mpuMep MaTPHLBI 2X2.

13.  IlpuBeauTe mpumep MaTpuibl 3x3.

KoHnTpoJabHas (mpoBepouyHasi) padora

00s3aTeIHLHAA YACThH
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHbvLiL OMEEM U3 YeMblpex NPeOI0IHCEHHBIX.

1. (1 6amn) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 Hux
JexaT Ha KoopauHaTHOU npsimon Oy?
A)A;B)B; B)C; IN) .

2. (1 6amm) Kakme u3 BextopoB a(l,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBasitoTCSt
€TMHUYHBIMH?

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

3. (1 6aymn) Kakue u3 Bekropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoUTMHEAPHBI?

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

4. (1 6amn) Hansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro OTpe3Ka siBJIseT-
cs Touka M(0,3,4)?

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

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume xo00 peuwieHus U nOJaY4eHHblil Omeem.

5. (2 6amma) Jlansr BexkTops! a(-6,0,8) , B(-3,2,-6). Haiiaute ckanspHOe Mpou3BEICHNUE BEK-
TOPOB.

6. (2 6ayua) Ipu Kakux 3HAYEHMSAX 71 BEKTOpLIA (4,1,2), B(1,2,n) nepueHauKyIsapHbI?)

7. (2 6amna) dausr BexkTopsl a(-6,0,8), B(-3,2,-6). Haiiaure KOCHHYC yria MEKIy BEKTOpa-
MHU.

8. (2 6amra) lokaxute, uTo yeThipéxyroinbHuk ABC/] siBnseTcs pomOoMm, eciu:

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

QOHOJIHI/ITGJILHEIH 4acTb

Ilpu svinonnenuu 3adanus 9 3anumiume x00, 000CHO6AHUE PeUleHUA U NOTYYEHHbLI
omeem.
9. (3 6amna) Maker cliaHu Ha Cy/HE MPEACTaBIIEH Ha KOOPAWHATHOM miockoctu. Haloute

IIoHIaAb CiaHu (YEeThIPEXYroJbHUKA), BEPIIMHBI KOTOporo uMeroT koopauHatsl (8:0), (10;8),
(2:10), (0;2).
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4.1.4 KommnexT oueHouHbIX 3aanuil Ne4. Pa3nen 5. MHOrorpaHHuKH U Teia BpaleHus

TeopeTnyeckne BONPOCHI:

1. [Iponomxure onpenenenne: « MHOTOIpaHHUK — 3TO. .. )».

2. [Iponomxute onpenenenue: «IIpuzma —310...».

3. [Iponomxure onpenenenue: «IIpAMOyronsHbIN Mapauieaenunes — 37T0. ...

4. [Iponomxute onpenenenne: «Kyb —31o...».

o. [Iponomxute onpenenenune: «lIlupamuaa — 3710...».

6. Chopmynupyiite CBOHCTBO 0 MPOTUBOJIESKAIUX IPAHAX MMapaieNenumnesa.

1. Chopmynupyiite CBOWCTBO O AMArOHAJAX Mapaljiesenuneaa.

8. Chopmynupyiite cBOWCTBO O JUArOHAIN U JUHEUHBIX pazMepax MpsIMOYroJIbHOTO
napajuiefienunesaa.

9. Kaxkas nmpu3ma Ha3pIBaeTcs npsMon?

10. Kaxkas npu3ma Ha3bpIBaeTCs MPaBUIBHON?

11.  PackpoiiTe noHATHE «IPaBUIIbHAS TUPAMUIAY.

12.  Yro Takoe anodema mpaBUIHLHONU MTUPAMUIBI?

13. B dyem oTinuMe NOJHOW MOBEPXHOCTH MPHU3MbI OT TOJHOW MOBEPXHOCTH
MUPAMUIBI?

14,  CdopmynupyiiTe TeopeMy O BBIYHCICHUH OOKOBOW TOBEPXHOCTH MPSMOM
MIPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUYHMCICHUH OOKOBOW IMOBEPXHOCTH TMPABHILHON
UPaMUJIbI.

16.  Ha3oBute mnpeamMersl u3 Bamied NpoQecCHOHATBHON JAEATENBHOCTH, KOTOpbIE

uMeroT (POPMbI MHOTOIPAHHUKOB.

17. Kakue MHOrorpaHHUKHM Ha3blBalOTCs MpaBuibHbIMU? Ilepeunciure npaBuibHbIE
MHOTOI'PaHHUKH.

18.  IIponomxure onpenenenue: «unuuap — 310...».

19.  Ilponomxure onpenenenue: «Konyc — 310...».

20.  IIpomomxuTte onpeneneHue: «YCe4eHHbIH KOHYC — 3TO...».

21.  IIpomomxute onpenenenue: «Ilap —3t0...».

22.  Yrto sBNsEeTCSA BBICOTON YCEYEHHOTO KOHYyca?

23.  Yrto sABNsAETCSA OCEBBIM CEYEHUEM LIMIMH/PA, KOHYCA, YCEUeHHOT0 KOHYca, 1apa?

24, [lepeuncaure eaMHUIBI U3MEPEHUS 01, 00BEMA.

25. YeMy paBHO OTHONIICHHME IUIOMIAACH TOBEPXHOCTEH MOAOOHBIX QuUryp B
IIpocTpaHcTBe?

26.  Yemy paBHO OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTYp B MPOCTpaHCTBE?

27. HaszoBure mpeamerbl M3 Bameidl npodeccHoHanbHOW JesTeIbHOCTH, KOTOpbIE

HUMCIOT (I)OpMBI TCJI BpalllCHUsI.

KourpoJjnHas (mpoBepoyHas) padora
00s13aTeILHAA YACTD

Ilpu pewenuu 3a0anuit 1-4 3anuuiume npaguibHbLIL OMEEM U3 YEMbIPEX NPEOTOIHCEHHDIX.
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1. (1 6amn) B xakux eauHUIIAX U3MEPSIETCS IUIOMIAb MOBEPXHOCTH MHOTOTPaHHU-
Ka?
A) B rpanycax; b) B meTpax; B) B kBagpaTHbIX MeTpax; [') B AByrpaHHBIX rpaaycax.

2. (1 6amn) [1nomans OOKOBOM MOBEPXHOCTH MPU3MBI BBIYUCISAETCSA 10 (hopmyIie:
A) S=Ss+2 SOCH-; B) Soox =Pocs™H; B) S=Bw+S Soc]—[; F) S60k =2Pocr*H.

3. (1 6ayn) Yto sABISETCSI OCEBBIM CEYCHHEM YCEUSHHOTO KOHYyCa?

A) paBHOOepeHHEIN TpeyroibHuk; b) paBHOOeapenHas Tpanenus; B) npsmoyronsuuk; )
MIPSIMOYTOJIbHASI TPAIeLIHsL.

4. (1 6amn) Kakas ¢urypa mosydaercs npu BpalEHHH MPSMOYTOJBHOTO TPEYrOJIbHUKA
BOKPYT OJIHOTO M3 CBOUX KaTETOB?

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

Ilpu g¢vinonnenuu 3a0anuit 5-8 3anumume x00 peuwteHuA u NOJIY4eHHbLI OMEEm.

5. (2 6anna) Pebpo ocHOBaHUS MpaBUWIBHON TPEYrojabHOW mupamuabl 3 M, anodema 6Mm.
HaiinuTe momaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.

6. (2 6amna) /lnaronanes kyOa paBHa S88. Haiinure ero oonem.

7. (2 6anna) [IpsaMoOyrompHUK CO CTOPOHAMU 8CM M 3CM BpaIiaeTcsi BOKpYr OOJIbIIEH CTO-
ponsl. Halimute o6beM, miomnaan 60KOBOW U MOJTHOW MMOBEPXHOCTEH MOJTYIEHHOTO Tea.

8. (2 6anna) Beruncnute noBepxHoCcTh Oatucdepsl, umeroniei Gpopmy mapa paauyca 2,5 m.
B oTBer 3amumunTe 4KcIo, AeJICHHOE Ha TT.

JonmoJHUTEJIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anumiume xo00, 000CHOGAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6amra) IIpocTaBbTe MpUMEpHBIE pa3Mephbl HA MPEICTABICHHBIX HA PUCYHKE KOMOH-
HUPOBAHHBIX T€OMETPUYECKUX TeJlaX, BHIMOJIHUTE HEOOXOIMMbIE pacyeThl (IJI0U[aAb TOBEPXHO-
CTH ¥ 00BEM).

Hpez[nonaraeMHe MOJIEJH JIeTaJIeH:

4.1.5 KomruiekT onieHouHbIX 3aganuii NoS. Pazen 6. MHokecTBa. DJeMEHThI TeOpHH rpadoB
TeopeTnuecKkne BONPOCHI:

Cdhopmynupyiite onpeneneHre MHOKECTBA.

[Iponomxkute onpeaenenne: «O0beIMHEHNE MHOKECTB — 3TO...)».

[Iponomxkute onpeaenenue: «llepeceueHne MHOKECTB — 3TO...)».

[Ipopomxute onpenenenue: «PasHOCT MHOKECTB — 3TO...»

N300pazute oObequHEHE IBYX MHOKECTB Ha Kpyrax Jiepa.

N300pa3ute nepeceueHne Tpex MHOKECTB Ha Kpyrax Jijepa.

Cdhopmymnupyiite onpenenenue rpada. Uto HazbBaeTcs BepIIMHOM, pedpom rpada?

Kak HaliTu cTeneHp BepiHHbI rpada?

HazoBute oTnuuuTenbHbIE YePTHI IOJHOTO U HEMOJIHOTO I'padoB.

10 HazoBute oTnuuuTenbHbIE YePTHI CBA3HOTO U HECBSZHOTO TpadoB.

©CooNo~wWNE
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KourpoabHas (mpoBepouHas) padora
Qo0s3aTeILHAA YACTD
Ilpu pewenuu 3a0anuit 1-4 3anumume npasuIbHbLIL OMEEM U3 UemblPeX NPedsl0HCEeHHBIX.

1. (1 6amn) Kakas onepanust n3o0pakeHa Ha Kpyrax Ditiepa?
A‘DB

A)E=AUB;B)E=AnB;B)E=A\BT)E=A-B.

2. (1 6amn) Kakoii rpad npeacrapieH?

A) nonnbiit; b) Henmonnsii; B) nepeso; IN)
HYJIEBOU.

3. (1 6amn) IIsaTepo pabovrx BCTPETUITUCH TIPH BBICAIKE IIBETOB B KITyMOBI. CKOJIBKO BCETO
OBUIO CAETaHO PYKOIOXKATUI

A)10;B) 11; B) 5;T) 6.
4. (1 6amn) Onpenenute cTeneHb BepIHbI B:

A

E F

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

Ilpu evinoanenuu 3a0anuit 5-8 3anuwiume xX00 peuwieHus u nOJaY4eHHbll Omeem.

5.(2 6amra) 1. [lansl n1Ba MHOKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u
n3o0pasure rpaduuecku HoBoe MHOXKecTBO E: a) = AU B ;0)E=AnB.

6. (2 6anna) KonuHbl Apy3bs 3aHUMAIOTCS KAKUM-HUOYIb BUIOM criopTa. 14 u3 Hux
yBiiekaroTcs ¢pyroosom, a 10 — H6acker6osioM. U TONBKO BOE YBIEKAIOTCS M TEM U APYTUM
BHUIOM criopta. Ckoibko npy3eit y Tonmu?»

7. (2 6anna) Ha pucynke — cxema A0por, CBA3bIBAIOIIUX ropojackue napku A, b, B, I, /1,
E. Ilo xaxx10M AOpore MOKHO JBUIaThCs TOJBKO B OJHOM HAIPaBJICHUM, YKa3aHHOM CTPEJIKOM.
CKOJIBKO CYIIECTBYET pa3IMUHbIX ITyTel U3 nmapka A B nmapk E?
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8. (2 6ayura) MoKHO 7T HApUCOBATh M300paKEHHBIM HAa PUCYHKE Tpad HEe OTphIBas KapaH-
Jam oT OyMard v mpoBO/Is Kaxa0e peOpo pOBHO OJHH pa3?

JIonmoJHUTEIbHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 060CHOBAHUE PEUICHUA U NOJIYYEHHbLI
omeem.

9. (3 Gamma) IlepByro wiu BTOPYIO KOHTPOJIbHBIE PAOOTHI MO MaTeMaTHKE YCIEITHO
Hanucaiu 33 CTy/AeHTa, EPBYIO WU TPEThIO — 31 CTYIEHT, BTOPYIO WK TPETHIO — 32 CTy/EHTA.
He menee nByx KOHTpOJBHBIX padboT BBITOMHWIN 20 cTyneHTOB. CKOJIBKO CTYJEHTOB YCIICITHO
PELINITU TOIBKO OJHY KOHTPOJIbHYIO paboTy?

4.1.6 KommuiekT oneHOuHbIX 3amanuii Ne6. Paznen 7. DneMeHThl KOMOMHATOPUKHU, CTATUCTUKHU U
TEOPUH BEPOSITHOCTEN
Teopernyeckne BONPOCHI:
. [Iponomxute onpenenenne: «CirydaitHoe cOObITHE — 3TO...». [IpuBenuTe mpumep.
. [IpuBeauTe npumep JOCTOBEPHOTO COOBITHSI.
. [IpuBeauTe nmpumep HEBO3MOKHOTO COOBITHSI.
. [Iponomxute onpenenenue: «BeposTHOCTb CIy4aitHOrO COOBITHS — 3TO...)».
. ChopmynupyiiTe npaBUiIo HaXOKACHUS CI0KEHHUS BEPOSITHOCTEH.
. ChopmynupyiTe MpaBUII0O YMHOXKEHHUS BEPOSTHOCTEH.
. Kak Haiitu cpegnee apudmeTHaeckoe 4YuciIoBoro psjaa?
. Kak naiftu Mmenuany uuciaoBoro psaa?
. Kak Beruncnisiercs pazmax 4yucioBoro psaa?
10. [Inst yero HyxHBI quarpammbl, rpaduku? [lepedncinure BUIbI AHArpamMm.
11. TlpuBeauTe npuMeEphI MPOSBICHUS 3aKOHA OOJIBIIUX YUCEI B IPUPOAHBIX SIBICHUSX.
12. TlpuBeauTe npuMepbl MPOSIBICHUS 3aKOHA OOJIBIINUX YUCE B 0OLIECTBEHHBIX
SIBIICHUSX.
13. Yrto nzyuaer craTucTuKa?
14. TIponomxkute onpenenenue: «CoueTaHUe — 3TO...».
15. Tponomxkute onpenenenue: «Pazmenienue — 310...».
16. IIpomomxkute onpenenenue: «llepecTaHOBKU — 3TO...».
17. TlpuBeauTe npuMep MHOKECTBA U3 PEATbHON KU3HU.
18. IIpuBeauTe npumMep omnepaiuu nepeceueHuss MHOKECTB.
19. IIpuBeauTte npumep onepauu 0ObeTUHEHIS MHOXKECTB.

O©oOo~NOoO ol WwWwN P
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20. IIpuBenuTe MpuUMep onepaiuy pa3sHOCTH MHOXKECTB.
21. Packpoiite OHATHS «rpad», «IEpPEeBO», «IIUKI.

KonTpoabHas (mpoBepoyHasi) pabora
Oos3aTebHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHBLIL OMeEem U3 Yemuvipex nPeodioIHceH-
HBbIX.

1. (1 6amrn) KomOmHatopuka — 3TO pa3len MaTeMaTUKH, OTBEYAIOIIMN Ha BOIPOCHI

CKOJILKMMH CTI0CO0aMU MOKHO BBIOPATh 3JIEMEHTHI ...

A) 3aJlaHHOTO0 KOHEYHOTO MHOXecCTBa; b) OeckoneuHoro MHokecTBa; B) moboro MHoxe-
ctBa; [') uppannoHaIbHBIX YHCEL.

2. (1 6amn) CoeauHeHus U3 N JIEMEHTOB, OTIIMYAIOIINECS PYTr OT Apyra TOJBKO MOpsI-

KOM pacCIlOJIOKCHUSA B HUX 3JICMCHTOB, HA3BIBAIOTCA:

A) nepecranoBkamu; b) coueranusamu; B) pazmemenusamu; [') komOuHanusiMu.
3. (1 6aym) Yncno Bcex BO3MOKHBIX pa3MEIlleHUH BBIYUCISIETCS 10 popMyIie:

A) AT =n(n—m);B) A =n(n—-1)..(n—m+1);B) A = I A" = n(n+m)

n!

(n-m)?

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ymopsiioueHue eIUHHI] COBOKYITHOCTH MO Npu3HaKy; b) pazOueHue eTuHUI] COBOKYII-
HOCTH Ha TPYNIBI 10 npu3HaKy; B) o6o0menne equandHbIX (hakToB; [') 00001IeHNe eMHUIHBIX
MIPU3HAKOB.

Ilpu evinoanenuu 3a0anuil 5-8 3anuniume x00 peuwieHus u nOJaY4eHHblil Oneem.

5. (2 6amna) B cpeanem u3 200 HacOCOB, MOCTYNUBIINX HA CYAHO, 6 ToaTekaroT. Haloure
BEPOSITHOCTH TOTO, YTO OJIMH CIYYaiiHO BBHIOPAHHBIH JIJIT KOHTPOJIS HACOC HE MOTeKaeT?

6. (2 6amta) CpaBHUTE IPUMEPHYIO CPETHION €KEIHEBHYIO CKOPOCTh BETpa 3a MOCIICTHUE
10 nueit. CoctaBpTe quarpaMMmy Mo HalJICHHBIM JaHHBIM. ClenaiTe BBIBOIBI.

7. (2 G6amna) PaGoTHMKaM mopTa HEOOXOJAMMO TOCTAaBUThH IOJ Pasrpy3ky 3 KopalJs.
CKOJIBKO pa3JIMYHBbIX BAPUAHTOB €CTh Y HHUX, €CJIH €CTh BBIOOP U3 5 Kopadeit?

8. (2 6amna) CKOJBKUMH CITOCOOaMH MOKHO TIPUYATIUTE 5 Kopabiiel B IopTy Ha S5 CBOOO/I-
HBIX IPUYAJIOB, PACIIOJIOKEHHBIX B OJIUH Psin?

EOHOJIHI/ITEJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO8aAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6a/uta) UtoObl NOCTYNIUTH B YHUBEPCHUTET Ha CHENUaIbHOCTh «CylI0BOXKICHUEY, a0H-
TYpPHEHT J0JDKeH HaOpath Ha EI'D He menee 70 6ayuioB Mo KakJIoMy U3 TPEX MPEIMETOB— Ma-
TeMaTuKa, PYCCKUHM $3bIK M (u3nka. YTOObI MOCTYNMUTh Ha CHEHHATBHOCTh «IKCILTyaTallus
COVY», HyxHO HaOpaTh He MeHee 70 OaIOB MO KaXJAOMY U3 TPEX MPEIMETOB — MaTeMaTHKa,
PYCCKHIA SI3BIK ¥ HH(OPMATHKA.

BepositHOCTh TOTO, 4TO abUTypueHT 3. moiayduT He MeHee 70 OalyoB MO MaTeMaTHKE,
pasHa 0,6, mo pycckomy si3biky — 0,8, mo ¢pusuke — 0,5 u no undopmaruxe — 0,7.

Haiigute BepoATHOCTH TOTO, UTO 3. CMOXKET MOCTYHNUTh XOTS Obl Ha OJHY M3 JIBYX YHOMS-
HYTBIX CIIEIUAIbHOCTE.

4.1.7 Kommnexkr oueHouHblx 3agaHuii  Ne7. Paszgen 8. OCHOBBI  TPUTOHOMETPHH.
Tpuronomerpuueckue GyHKIUU
Teopernyeckne BONPOCHI:
1. Uemy paBeH yroJ B OJJUH pajuaH?
2. B KakMX YeTBepTAX TPUTOHOMETPHUUYECKOTo Kpyra (QYHKIHUS y=sSinX MNpUHUMAET
MIOJIOKUTEIIbHBIE 3HAYCHMS?
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3. B kakux dYerBepTAX TPUTOHOMETPUYECKOTO Kpyra (yHKIHS Y= COSX HpPHUHUMAET
OTpULATENIbHbIE 3HAUCHUS?

4. Ilponomxure onpenenenue: «CUHyC OCTPOro yria — 370...».

5. IIponomxure onpenenenue: «KocuHyc ocTporo yria — 310...».

6. [Iponomxkute onpenenenue: «TaHreHC OCTPOTO yria — 3TO...».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOMKIECTBO.

8. Uemy paBHO mpou3sBeneHue tgx*ctgx?

9. Uemy paseH Sin(2x)? ChopmysupyiiTe NpaBuio BEIYUCICHUSL.

10. Yemy paBen €0S(2x)? ChopmynupyiiTe mpaBUIO BEIYUCICHHS.

11. Ilepeuncaure TPUrOHOMETpUUECKHUE (DYHKIUH, YKAXKUTE UX TEPUOJIBI.

12. Yemy paBeH nepuoj GyHKIuUU Y=COS(4X)?

13. emy paBeH niepuo GyHKIUN y=cos(x/4)?

14. Onpenenute 06acTh 3HaAUYCHUS PYHKIIMH y=3C0S(5X)?

15. Ilepeuncante crnocoObl peleHns TPUTOHOMETPUYECKUX YPAaBHEHHM.

16. PackpoiiTe anropuTM pemeHus OJHOPOJTHBIX TPUTOHOMETPHUYECKUX ypaBHEHUH
MIEPBOTO MOPSJIKA.

17. PackpoiiTe anroput™M peueHus OJHOPOIHBIX TPUTOHOMETPUUECKUX YpaBHEHUU
BTOPOTO MOPSKA.

KontpoJnHuas (npoBepounasi) padora
Oo0s3aTe/ILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuniume npasuibHbLIL OMEEM U3 YeMbIPEX NPEOI0HCEHHDIX.

1. (1 6amn) B AABC sinC=2—§. Kaxkas u3 cropon sBisiercst runoteny3zon AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yriaom kakoi 4eTBepTH siBisieTcst yroy 0=400°?

A) I;B)I1I; B) HI; T) IV.

3. (1 6amn) Kakue u3 hyHKIUN SABISIOTCS YETHBIMHE?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amn) Kakue u3 yrcen sBISIOTCS KOPHEM YPaBHEHHS COS X :%?

A) ng ; b) ng ; B) ng ; 1) xzz?”.

Ilpu evinoanenuu 3a0anuit 5-8 3anuwiume xX00 peuwieHus u NOJaY4eHHbll Omeem.
- T T
5. (2 6amna) Beruucnure: sin- + COSZ.

. 2 . (V2
6. (2 6amma)  Haiinure 3HaYCHUE BBIPAKCHUS 4arccos§ - 4arcsm(7\/—)

7. (2 6amna) JJokaxure TokIeCTBO: 2sin(7/2+0) + cos(m — )= cosa.

8. (2 6ama) Pemute ypasuenue: Sin® x - 4 sin x + 3 =0.

JdonmoiHUTEIbHAS YACTh
Ilpu eévinonnenuu 3adanusn 9 3anuwiume x00, 0600cHO8aAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

. X+ty=m
9. (3 6anna) Pemure cucremy ypaBHEHUI: {sinx + siny = 2.
4.1.8 Kommekt orieHOuHbIX 3a1anHuit Ne8. Pa3nen 9. Crenenu u kopuu. CreneHHas QyHKIUSA
Teopernyeckne BONPOCHI:
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1. Cdhopmynupyiite onpeneneHue CTeneHHoN QyHKINU.

2. [lepeuncanre cBOWCTBA CTENIEHHOMN (PYHKIIMHU C IIETIBIM ITOKA3ATEIIEM.

3. [Iepeuncinre CBOMCTBA CTENEHU C JCUCTBUTENBHBIM IOKa3areneM. lIpusenure
IIPUMEPBI.

4. IIepeunciure cBOMCTBA KOPHA HAaTYpaJIbHOU creneHu. [IpuBenure nmpumepsl

o. Ha 4ro HeoOXxomumo oOpaTHTh BHMUMAaHHE IPH PEIICHUH HPPALUOHATIBHOTO
YpaBHEHUS YETHOM CTETICHU?

6. Uemy paBeH KOpEHb YETHOW CTENEHH U3 oTpuLarenbHoro uncna? [Ipuseaure
IpUMep.

1. Uemy paBeH KOpeHb HEUETHOM CTENEHHM U3 oTpuuartesnbHoro uucina? [Ipuseaure
IpUMep.

8. Ha 4to crout oOpaTHTh BHUMAaHWE IMPH PEHICHUH HPPALHOHAIBHBIX, JPOOHO-

paloOHaIbHBIX YPaBHEHUN U HEPABEHCTB?

KontpoabHas (mpoBepouynas) padora
00s3aTeIbLHAA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuniume npasubHulIl ONEEM U3 YeMbIPEX NPEOI0HCEHHDIX.

1. (1 6amn) Mex Iy KaKUMH JIBYMs HATypaJIbHBIMU 9HCIaMU HAXOMUTCS 9ucio V197
A)19u20;b)2u3;B)18ul19;I')3 u4.

2. (1 6amn) Onpenenure KOPeHb ypaBHEHH X°=125
A)3.;b)-3;B)-5;1)5.

3. (1 6amn) Pacniosoxxure B MOpsiKe BO3pacTaHUs yucia: 2; i/S_, V17
A) 2; V5417, B) 2; V17; /5; B) /5, 2, Y17, 1) ¥/17:2; 5.

4. (1 6amn) YMHOXKas yncia ¢ OJUHAKOBBIM OCHOBAaHHEM, X CTEICHHU. .. ?
A) ymHOkaem; b) nemum; B) ckimageiBaem; I') oTHuMaeM.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 peuwieHus U nOJaY4eHHblil Omeem.
558, 2,9
a-a

. 6,48
5. (2 6anna) Haiiure 3HaueHue BoIpakeHust 4 npu a=7.

2
(VI2+V8)
o NG .
6. (2 6anna) HaitnuTe 3Hauenue BoipakeHuss 10+ V90
7. (2 6anna) Paccrosture oT HabMrOaTE s, HAXOIAIIETOCA HA HEOOJIBIION BhICOTE N KHITO-
METpOB Haj 3eMiEH, 10 HaOM0JaeMOW WM JIMHUM TOPU30HTA BBIYHMCIACTCS IO (HOpMY-

ne ! =V2Rh pre R=6400 kv — paauyc 3emiin. C Kakoil BBICOThI TOPU30HT BUJIEH Ha paccTos-
HuU 48 kunoMetpoB? OTBET BbIPa3uTE B KMIIOMETPAX.
8. (2 6ama) Pemute ypasHenue vV 32 —x=2.

JonoJHUTENbHAS YACTh
Ilpu eévinonnenuu 3adanus 9 3anuwmume x00, 000CHOGAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6anna) Pemure rpadguyecku cucteMy ypaBHEHUI: {yy:_\f

4.1.9 Kommext orieHouHbIX 3a1anHuit Ne9. Paznen 10. ITokazarenbHas GyHKIUSA
Teopernyeckne BONPOCHI:
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Cdhopmymupyiite onpeeneHrne NoKa3aTeIbHON (yHKITHH.

[lepeuncaure cBOWCTBA MOKA3aTEIBbHON (DyHKIINU.

[epeuncaure cocoObl penIeHns NOKa3aTeIbHbIX YPaBHEHUI.
CdhopmynupyiiTe IpaBUIIO PEHICHUS MPOCTEHITNX TOKA3aTeIbHBIX HEPABEHCTB.
B gem 3aximogaercs rpaguueckuii cnocod penieHus ypaBHeHUH.

ko

6. IlpuBenure npumep (PYHKIIMOHATHHOW 3aBHUCHUMOCTH TOKA3aTeNbHOW (YHKIIUU W3
peanbHOM KU3HH.

KontpoabHas (mpoBepouynas) padora

Q0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasubHbLLiL ONMEEM U3 YeMblpeX NPEOI0IHCCHHBIX.

1. (1 6ann) IIpu kakoMm 3HaYeHHH a GyHKIMS y=a* ObIBaeT Ha BCe 00JacTH ONpeieNeHus?

A) a=§; B) a=8,25; B) a=: I') a=V/3,
2. (1 6amn) Ha pucynke uzobpaxkén rpadpuk ¢pynkuuu Buna f(x)=a*. Haiimute 3nadeHue

f(2).

flxy=a"

.

. ..
A) 25.; b) 5;B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) Oynakusa 3agana popmyoi: f(x)= G)X Yemy paBHo f(-2)?

A) 5 B)-4B)4T)V2.

1 x—13

— =3.
4. (1 6ann) Kopens ypaBHeHUS (9) ?
A)12,5;b) 13;B) 14; ') 15.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuwiume xo00 peuwieHus u NOJIYYEHHbLI OMEemn.
5. (2 6amna) Haiinure kopenb ypaBHeHus 3%2-5*3*=12

6. (2 6anna) CKoIBKO IIEIBIX PelIeH i IMeeT HepaBeHCTBo 1<7%1<49?

_ 25 —8x —x2
7. (2 6anna) Haiiiure Touky Makcumyma (yHKIHHA Y= ’
8. (2 6anna) B xozae pacmaga painoaKTUBHOTO M30TOIMA €r0 Macca YMEHbBIIAETCS MO 3aK0-

m(t) =my-2717,
Hy rae Mo-— HadajlbHagd Macca M30TOoIa, t— BpCM:A, Hpomecamee OT

HayaJIbHOTO MOMEHTa, | — MepHoA noJiypacnaaa. B HayanbHBIH MOMEHT BpEMEHH Macca U30To-
na 184 mr. Ilepuon ero nomypacnana cocrasiser 7 MuH. Haliqute, uepe3 CKOJIBKO MUHYT Macca
u3oTona OyJer paBHa 23 MT.

JlomoJHUTEIbHAS YaCTh
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Hpu eévinonHenuu 3a0anus 9 3anuwmume x00, obocHosanue peuienusn u n0lelleHHblﬁ
omeem.

—-2x=0

9. (3 6aina) Pemute rpadguuecku cucTeMy ypaBHEHUH: {y _ox—

4.1.10 Kommekt omneHounbix 3amanuii NelO. Pasmen 11. Jlorapudmer. Jlorapudmuyeckas
byHKIHS
Teopernyeckne BONPOCHI:

1. Chopmynupyiite onpeneneHne JorapuPMUIecKon GyHKITUH.

2. [lepeuncnure cBoOWCTBA JIoTapu(PMUIECKON (PyHKIHH.

3. [Ipomomkute onpenenenue: «JIorapudpm — 3T0...».

4. YUemy paBeH jJorapu@m npous3BeIeHUs?

5. Uemy paBeH jorapudm yacTHOro?

6. [IpuBeauTe mpUMepbI JIOTapu(PMUIECKON CIUPATH B IPUPOJE U B OKPYKAIOIIIEM MHUPE.

7. Ha ytO crouT 00paTUTh BHUMAHHE MPU PELICHUH JIOTAapU(PMUUECKUX U ypaBHEHUN U

HEPaBEHCTB?

6. [lepeuncnure cnocoObl pemeHus JIorapupMUUIECKUX YpaBHEHHH.

1. ChopmynmupyiiTe  MmpaBWwIO  pEHIEHWS  MPOCTEHIIUX  JOTapu(PMHUECKHUX
HEpaBEHCTB.

8. B uewm 3akmiouaercs rpaduueckuii cnocod pemieHus ypaBHeHU .

6. IMpuBeaute mpumep GYHKIIMOHATBLHOW 3aBHCUMOCTH JIoTapuPpMudeckoit QyHKINH U3
peanbHOM JKU3HHU.

KonTtpoJjbHas (1poBepoyHasi) padora
Oobs3aTeabHas YacTh
Ilpu pewienuu 3a0anuit 1-4 3anunwiume npasuibHbLIL OMEEm U3 Yemulpex NPeodl0HCeHHBIX.

1. (1 6amr) Kakast u3 ¢pyHKIui Bo3pacTaeT Ha Bcel 001aCTH OMpeIeIeHMs ?
A) f(x)=logsx; B) f(x)=0,7%; B) fix)=x?; T fix)=log1x.
2

2x-3
x+7

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

2. (1 6amn) Vkaxure ob6aacts onpenenenus Gpyukuuu f(x) = lg

3. (1 6ayn) Pacnonoxuts B nopsjke Bospacranus: l0gys4; 1090 50,4, logg s %.
1 1
A) logos4; 10go50,4;logo,s R B) logos4;logo,s 7 logo,s0.4;
1 1
B) loggs " l0g050,4;logos4; ') logys0,4; logg s " logos4.

4. (1 6amn) Haiinute KOpeHb ypaBHEHHUS 10g4 (5 o )C) =2.
A)11;b)-11;B)-3;T) 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusa u NOJYUEHHbLIL OMEen.
5. (2 6anna) OnpesienuTe 3Ha4YeHKe BopakeHus l0ge2 + loge3 + 210924,

6. (2 6anna) Ykakute HAMMEHbIIIEE 11eJI0€ PEIIeHUEe HEPABEHCTRA!
log;(6x — 4) > 2.

7. (2 6aa) Haiimmre Touky mMakcnmyma pyrxkuun Y = 10 (x+7) —8x+3.
8. (2 Gamna) [lns oborpesa MOMEIIEHHS, TEMIIEPATYPA B KOTOPOM TIOJIEPKUBAETCS Ha
ypoBHe T;=15° uepe3 paguarop OTOIUIEHUs MPOIYCKAKOT TOpsYyro BoIy. Pacxo mpoxosuieii
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gyepes TpyOy pamuatopa Boasl m = 0,6 xr/c. [Ipoxoas mo Tpybe paccTosiHUE X, BOAA OXJIAXK/1aeT-

cm Tn - Tll
x=0—Ilog, ,
csi oT HavanbHOUW TemmnepaTypsl Tx=91° no temmneparyper T, mpuuém Yy T T-Tu rpme
Br-c Br
¢ = 4200 ) y=28—— B
kr-° C — TermnoéMKOCTb BOJIBL, M-° C — ko3(puumenT Temoodmena, a & = 0,8

— noctosHHas. Haiiaute, 1o kakoit Temneparypsl (B rpagycax Llenbcus) oxmaaurces Bojaa, €ciu
JUTMHA TPpYOBI paguaTtopa paBHa 144 m.

JlonmoJHUTENbLHAS YACTh
Hpu eévinonnenuu 3ao0anusa 9 3anuwmume xod, obocHosaHue peuienusn u n0lell€HHbll7
omeem.

9. (3 6amna) Pemure rpadgudecku cuctemy ypaBHeHHﬁ:{y +ex ;ylo_g;i 3—56_ log35.
4.1.11 Kommnektr omnenounbix 3amanuii Nell. Pazmen 12. [lpouwsBomnas ¢yHkiuu, ee
MIPUMEHEHUE
Teopernyeckne BONPOCHI:

. [Iponomxure onpenenenue: «llocaenoBaTenbHOCTD — 3TO. . ..
. [IpuBeaute npumep apuPpmMeTHUECKON MPOTrPECCUH.
. [IpuBeauTe mpumep reoMeTpUYECcKOi Mporpeccuu.
. [IpuBeauTte npumep 6€CKOHEYHO YOBIBAIOIIEH reOMETPHUUECKON IPOTPECCHH.
. [Iponomxute onpenenenue: «IIpouzBoanast — 37o0...».
. PackpoiiTe reomeTpr4ecKuil CMBICI TPOU3BOJHOM.
. [Iponomxute onpenenenue: «KacarenpHas — 3710...».
. PackpoiiTe ¢puznueckuii CMbICT TPOU3BOTHOM.
. [lepeuncnure npaBuiIa BBIYUCIEHUS IPOU3BOIHBIX.
. Uemy paBHa NMPOU3BOIHAS CTEIIEHHOHN (QYHKITUN?
. UeMy paBHa NpOU3BOIHAS TPOU3BEACHUA?
. UeMy paBHA NpOU3BOIHASI YACTHOTO?
. Uemy paBHa MPOU3BOIHAS CJIOKHON (QYHKIIUN?
. ChopmynupyiiTe MpU3HAK BO3pacTaHus PyHKITHH.
. Chopmynupyiite mpu3HaK yObIBaHUS (PYHKITHH.
. ChopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (QYHKIUH.
. ChopmynupyiiTe npu3HaK TOUKH MUHUMYMa (PYHKIIHH.

18. CoctaBbTe anropuT™M perieHus 3ajad Ha HaX0XKJICHUs HauOOJIBIIEr0 U HAUMEHBIIIETO
3HaueHus (YHKIUH Ha OTpe3Ke?

19. CocraBbTe QIrOpUTM HUCCIIEIOBAHUS U MOCTPOCHUA Tpaduka YHKIHUU C MOMOIIBIO
MPOU3BOTHOM.

20. Kak HaliTu BepTUKAJIbHYIO aCUMIITOTY Tpaduka GpyHKIun?

P OO ~NOoO Ol WN -

R el e ol
~NOoO U WNRERO

KonTpojabHas (npoBepouyHasi) padora

Oobs3aTeabHas YaCTh
Ilpu pewenuu 3ad0anuit 1-4 3anuniume npasuibHbLIL OMEEM U3 YEMbIPEX NPEONOHCEHHBIX.
1. (1 6amn) Uemy paBHA IpoM3BOAHAS QYHKIMH Yy=COS>X?
A) y'=-sin’x; B) y’=-2sin’x; B)y'=-2cos x sinx; I') y'=2cos x.

2. (1 6ann) Ilo xakoii u3 GopMyI BEIUUCIAETCS MPOU3BOIHAS TPOU3BEACHNUS?
A) () =u"+v'; B) () =u'vruv’s B)(%) = 25 D)(Re(0) =f (2(0)*8 ().

vz

3. (1 6ann) Pemure ypasuenue f'(x)=0, ecnu f{x)=3x> — 6x +4. Bribepure oTser.
A)1;b)-1;B)4;T) -4.
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4. (1 6amn) Ha pucynke uzoopaken rpaduk npousBoaHoi Gynkuuu f(X), onpeneneHHoMH
Ha wuHTepBasie (—10;8). Haiigure xonmyecTtBO Touek Makcumyma ¢(yHkuuu f(X) Ha oTpeske
[-9:6].

A)5;b5)4;B)2; 1) 3.

Ilpu eévinonnenuu 3a0anuit 5-8 3anumwiume x00 peuieHus U nNOJy4eHHbLI OMEem.
5. (2 Oamma) MarepuasibHas TOYKAa JBIDKETCA  MPSMOJIMHEHHO 1O  3aKOHY

x(r) = —t* 4617 —41” 1515 (Tme X— paccTosiHEe OT TOYKH OTCYeTa B MeTpax, t—
BpeMsl B CEKyHJIaX, U3BMEpPEHHOe ¢ Havaja JBWxkeHus). Haliqure ee ckopocTh (B M/C) B MOMEHT
Bpemenn I = 3 C.

6. (2 6anna) Ha pucynke nzo0paxén rpaduk GpyHkiuu y="Tf(X) u kacarenbHas Kk HEMy B

Touke ¢ abcimccoi Xo. Haiimute 3nauenne npousBoqHoi Gynkiuu f(X) B Touke Xo.
YA

3

(x—2)(x+3) >0
(x—8)
8. (2 6amta) HMccnenopats dynkmmio f(x)=x° — 3X 1 TOCTPOUTH €& rpadHuK.

7. (2 6anna) Pemure HEpaBEHCTBO:

QOHOJIHI/ITGJILHEIH 4acTb

Ilpu svinonnenuu 3adanusa 9 3anumiume xo00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHDLI
omeem.

9. (3 6amna) [ns pasrpy3ku cyaHa B mopTy (upMe TOTOBBI BBLACTUTH y4acTOK 3EMIIH
miomansio 100 M2, Tpeiaraior yeTsipe yyacTka pasHbIX pasMepoB: 25x4; 20x5; 12,5x8; 10x10.
Kakoii yqacTok 5KOHOMUYHEE BBIOpATh (UpMe, YUUTHIBas, YTO HEOOXOIUMO OyIeT MOCTaBUTh
3a00p 1o nepumerpy?

4.1.12 KommiekT oueHouHbix 3amaHuii Nel2. Paszmen 13. IlepBooOpasznas ¢yHKuuu, ee
MIPUMEHEHHE

Teopernyeckne BONPOCHI:
[Tponomxkute onpenenenue: «Pynkuus F(X) Ha3bBaeTes ... ».
PackpoiiTe reoMeTpUUECKHA CMBICIT ONIPENEICHHOIO NHTETpaa.
[Iponomxute onpenenenune: «KpuBoauHeitHas Tpanenus — 3T0...».
Coopmynupyiite popmyny Hororona-Jleiibnuna.

roNdE
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o. B uewm 3akimouaercs o0muii B BCeX epBOOOpa3HbIX ?
6. [Iepeunciure npaBuiia BEIYUCICHUS UHTETPAJIOB.

KourpoasHas (mpoBepouHas) padora
Q0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuniume npasubHLLIL OMEEM U3 YemblPex NPed10HCEeHHBIX.

1. (1 6amn) Jns kakoit n3 pynximit Gysknus F(x)=x3-3x*+1 sBnsercs nepBooOpa3Hoii?
A) f(x)=3(x2-2); B) f(x)=3x(x*-2); B) f(x)=3x2-6x+1; I) f{x)=3x>-6x.

2. (1 6amn) Jlana dynxmus f(x)= 3x>+1. Uemy pasna F(1)

A)2;B)4;B) 6;T) L.

3. (1 6amr) OO6mMit BUI BCex mepBoooOpa3HbIx 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. (1 6amr) Beraucnure onpeieeH bl HHTErpa |, 12 xdx.

A)-1;Bb) 1;B)-1,5; ') 1,5.

Ipu evinonnenuu 3adanuii 5-8 sanuuiume X00 pewienus u nOAy4en bl OMeent.
5. (2 6anma) SIsnsercs mu F(x)=x>-3x+1 mepsoobpasHoii mns pyrxrun f(x)=3(x2-1)?

6. (2 6amma) 3amaiite mepoobGpaszHyro F(x) mis dynkmun f(x)=3x2-2X, €cln H3BECTHHI
koopauHaTsl Touku M (1, 4) rpaduxka F(x).
7. (2 6amna) Ha pucynke uzoopaxken rpadpuk dyaxiun Y=f(X), onpenenénnoii Ha uHTEp-
Basie (—3; 11). Haiigure HanmenbIinee 3uauenue Gyukun f(X)Ha orpeske [2;9,5].
v

4 y= [z

M\
5 1 AR
HE HEE
) / ‘-,lII]
NN A\
/| [\/

8. (2 6amra) Ha pucynke mzoOpaxken rpapuk Hekotopoit (ykimu Y=Ff(X). ITonb3ysace

. 5
PHCYHKOM, BHIYHCIIUTE ONPE/ICICHHbIH HHTErpaJ | S (x)dx.

YA
4

[P S ——

Y

JOonoJHUTENbHAS YACTh
Ilpu eévinonnenuu 3adanus 9 3anumume x00, 000CHOGAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.
9. (3 6amna) BeruucnuTe miomaab 3aciOHKH, MEPUMETP KOTOPOHW OrpaHUMYUBAIOT JMHUHU
y=0, y=x, y=-2x+6. Pemmure apyms criocobamu. Crenaite yepTex.

4.1.13 Komruiekt onieHouHbIX 3anaHuii Nel3. Pasnen 14. YpaBHeHus 1 HepaBeHCTBa
Teopernyeckue BONPOCHI:
1. UYTto Ha3pIBaeTCs ypaBHEHUEM?
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UTo 3HAYUT pEelIuTh ypaBHEHHUE?
UTto Takoe KOpeHb YpaBHEHUSI?
UTto Ha3pIBaeTCsI HEPAaBEHCTBOM?
UTO 3HAYUT pEIIUTh HEPABEHCTBO?
B uem 3akiouaercs «METOl UHTEPBAJIOB)» ?
UTo Ha3pIBaeTCs pelIeHNE CUCTEMbI YPABHEHUM?
UTO 3HAYUT PElIUTh CUCTEMY YPaBHEHHI?
[Ipu pereHnn KakuMX ypaBHEHUI W HEPABEHCTB, CIEAyeT 0OpaTUTh BHUMaHUE Ha
00J1aCTh IOTYCTUMBIX 3HAUCHHIA?
10.  Ilepeumncnute criocoObI pemeHs ypaBHEHUH.
11. [Tepeuncnute criocOOBI PEIICHUSI CHCTEM YpaBHEHUH.

CoNOA~LN

KontpoabHas (mpoBepouynas) padoora
00s3aTeIbLHAA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasunbHvlil OMEem U3 Yemvlpex NPeoi0IHCeHHbIX:

1. (1 6ann) Kakoe u3 uucen sBnsgercs kKopHeM ypaBHeHUs loga(x+1) = 1

A)-1;b5)2;B) 1; 1) 0.
2. (1 6ann) Kakue u3 ypaBHEHU UMEIOT 00OJiee OJTHOTO KOpHs?

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

3. (1 6amn) OnpenennTe BUI ypaBHEHUS v —32-x=2.
A) nunelinoe; b) kBaznpartHoe; B) uppanunonanssoe; I') pannonangsHoe.

4. (1 6am) OnpenenyuTe HAMMEHbIIIEE 1EI0€ PENIeHNEe HepaBeHCTBa 5% 2<1?
A)-3;b)0;B)3;T) -4.

Ilpu svinoanenuu 3a0anuit 5-8 3anuwiume x00 peuwieHus u nOJay4eHHblil Omeem.

5. (2 6amra) Haiimure KopeHb ypaBHEHUS | x-3 | =2

x—y=28,
6. (2 6amua) PemuTe cucreMy ypaBHEHU { 2" "%~ 16
2x% — 5x -
—x 3 X X

7. (2 6anna) Pemure HEpaBeHCTBO

8. (2 6ana) Pemure ypasuenue (2x — 3)V3x% — 5x — 2=0

QOHOJIHI/ITGJILHEIH 4acTb

Hpu eévinoninenuu 3aoanusn 9 3anuwiume xoé, obocHosanue peuienusn u nOJIylleHHblﬁ
omeem.

2sinx — \/§cos (g —x) =0.

9. (3 6anna) Pemute ypaBHEeHUe . YKaxuTe KOpHU

3
[—;37: .
9TOI'O ypaBHeHI/I}I, HpI/IHaI[J'Ie)KaH_II/IC OTpCSKy 2

4.1.14 KommuekT oneHouHbIX 3agaHuil Nel4. PyOexHblil KOHTposb (10 UTOraM pasje-
noB 1-7)
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Qo0s13aTeIbLHAA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anumiume npaguibHbLIL OMeEem U3 Yemuvlpex NPeodJioHceH-

HBIX.
1. (1 6amn) Hansr Touku A(2,0,5), B(-2,6,3). Kakue koopAMHATE IMEET CEpeInHA OTPE3Ka
AB — touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ') M(0, 3,- 4).

2. (1 6amn) Ipssmeie AB u CJ] mapamensubie. Kakoe pacnonoxenne umerot mnpsimbie AC
u BJ1?
A) nmapannensHsle; b) neprnenaukyisipusie; B) ckpemuBatores; I') nepecekarorcs.

3. (1 6amn) KomIuekcHO-CONpsHKEHHBIM TS Ynciia 7-21 SBISIETCS YUCIIO:

A) 7+2i; B) -2+7i; B) -7+2i; ') 7-2i.

4. (1 6amn) U3 10 oOyuarouiuxcs HY>)KHO COCTaBUTh I'PYNIy U3 4-X Ui y4acTusi B Mepo-
npusTHH. CKOJIBKUMHU CIIOCOOAMH 3TO MOKHO ClIenaTh?

A) 20; B) 120; B) 210; T) 40.

Ilpu g¢vinonnenuu 3a0anuit 5-8 3anumume x00 peuwteHuA u NOJIY4eHHbLI OMEEm.

5. (2 6amna) BepxHue KOHIIBI IByX BEPTUKAJIBbHO CTOSILIUX CTOJIOOB, YAANEHHBIX Ha pac-
cTositHue 4 M, COETMHEHBI TIepekaanHoi. Beicota ogHoro ctonba 10 M, a npyroro 7 m. Haliaure
JUIMHY TIePEeKIaIuHBI.

6. (2 6amna) [dansl yetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2) dokaxure, 4TO
otpe3kn AB u CJI nepneHIuKyaspHsI.

7. (2 6anna) Haiiaute mponsBeieHre KOMILICKCHBIX uncel (3-2i) (2+5i).

8. (2 6amna) CxonbKuMu criocobamu U3 9 yueOHBIX MPEIMETOB MOKHO COCTaBUTh PaCIH-
caHue yu4eOHOTO JTHS W3 4 Pa3IMYHbIX IMap 3aHATHI?

EOHOJIHI/ITEJIBHaﬂ 4acTb

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000cHO6aHUE peuieHUs U NOTYYEHHbLIL
omeem.

9. (3 6anna) Termmoxo  MPOXOAMT MO TEUESHUIO PEKHU 0 MyHKTA Ha3HA4YCHHS 255 KM U TO-
CJIe CTOSIHKHM BO3BPAIIIACTCs B IYHKT OTIpaBiieHUs. HalimuTe CKOpOCTh TEIIOX0/a B HETOIBUK-
HOW BOJIE, €CIIM CKOPOCTh TCUCHHS PaBHA | KM/4, CTOSIHKA JUIUTCS 2 4aca, a B IYHKT OTIIpaBJe-
HUS TEIJIOXO/ BO3Bpamiaercs yepe3 34 yaca nocie oTIuIbITHs U3 Hero. OTBET naiiTe B KM/4.

4.2. 3aganus 1JI POMEKYTOYHOM aTTeCTAMHU

ITEPEYEHDb
MpaKTUYECKUX 3adaHui s noarotopku kK OK3AMEHY
no yuebHomy npeamery «I1YIL. 01 MATEMATUKA»
g oOydaromuxcs o cneruansHoct 26.02.05 IKCIUIYATALINA CYAOBBIX
OHEPTETUYECKHNX YCTAHOBOK

Ha BrInosiHeHre MMCEMEHHOM YK3aMEHAlMOHHON paboThl IO MaTeMaTuke gaercs 4 actpo-
HOMHYecKHX Jaca (240 MuHyT).

DK3aMeHaIMOHHas paboTa COCTOUT MX 2-X YacTeil: 00s3aTebHON U JOTIOTHUTEIBHOM.

OO0s13aTenbHAs 4acTh COJCPKUT 3aJaHUSI MUHUMAIBHOTO 0053aTeIbHOTO YPOBHS, JOTON-
HUTENbHAS YaCTh — 00JIee CIOKHBIC 3a/IaHUsl.

[Ipu BBIMOJNIHEHUH 3a7aHUl 003aTeNBFHON YacTu TpeOyeTcs MPeACTaBUTh XOJ PEIICHUs U
yKa3aTh TOJy4YeHHBIH OTBET. 3a MpaBUIbHOE BBINOJHEHHE JIOOOTO 3aJaHus U3 00s3aTENbHOM
yacTu oOydaromuiics monydaere ofuH Oani. [Ipu BBIMONHEHUU 3aAaHUS W3 JOMOJHUTEIHHON
4acTH HEOOXOJUMO TOJIPOOHO OMUCATh XOJ peIIeHUs U JaTh OoTBeT. [IpaBMIIbHOE BBIMOTHEHUE
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3aJJaHUl JOTIOJTHUTEIBHON YacTH OolleHnBaeTcs 3 Oammamu wim 1-2 GayiamMu 3a 4aCTUYHOE pe-
IICHUE.
BaHJIBI, IMOJIYYCHHBIC 3a BCC BBITIOJIHCHHBIC 3aJlaHHA, CYMMUPYIOTCA.

LlIxana nepesoda 6a1106 ¢ ommemKu o NAMUOANILHOI cCUCHeMe

Ommemka Yucno 6annoe,
Heo0Xo0umoe 01 nOJIYYeHU OMMEMKU

«3» (y0os.) 6-9

10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 0ONOJHUMENbHOU Yacmu)

bonee 14
«5» (omauuno) (He MeHee 08yX 3a0aHull
U3 OONOJHUMENbHOU Yacmu)

00s3aTeIHLHAA YACTD
IIpu BhImOJIHEeHUH 3a7aHuii 1-12 3anMIIUTE X0/ pelleHus] U MOJYYeHHbIi 0TBeT.

1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(m/3)
2. (I 6ann) Ha pucynke xup- S~
HBIMH TOUKAMH TIOKA3aHO CYTOYHOE KOIH- & .,
YECTBO OCA/IKOB, BHINAJABIINX B DIUCTE ¢ 35 f“f 1H.H
7 no 18 nexa6ps 2001 roma. o ropuson- .o R
T YKa3BIBAKOTCS YHCIIA MECATA, TIO Bep- 20 J,“{ 5‘1 7
THKAIM — KOJMYECTBO OCA/KOB, BBINAB- | . | /
WIMX B COOTBETCTBYIONIMI JeHb, B MIJLTH- 05 —" | /
MeTpax. JIJIf HATJAIHOCTH JKUPHBIE TOYKH  ° 5 - o 10 11 10 15 14 10 16 17 s

Ha PUCYHKE COCIMHEHBI JuHHEH. Onpenenure Mo pUCyHKY, CKOJIBKO JHEH BbINanaio odosee 2

MHIJUTUMETPOB OCAJAKOB?

3. (I 6ann) Mobunbabiii Tenedon croun 16000 pyoneit. Uepe3 HeKOTOpoe BpeMs IICHY Ha ATy
MoJienb cHu3uIH 10 15200 pyoueit. Ha ckosibko mpoI1ieHTOB Obljla CHIKEHA 1IeHa?

4. (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOOH, 5 ¢ BapeHbeM u 4 ¢ BumHen. KOs Hayran
BBIOMpAET OJJMH MUPOKOK. HaliiuTe BEposSTHOCTH TOTO, YTO OH OKAXKETCSI C BUIITHEH.

5. (1 6ann) Halinure 3HaueHue BeIpakeHus log22 + loge 32
6. (1 6ann) Haligute KOpeHb YpaBHEHUS 7—6x=7.
7. (I 6ann) Pemure HepaBeHcTBO 257 > 64. B 0TBET 3anumunTe HAUMEHbLIEE M10JIO-

KUTCIIbHOC YUCJIO.
x+2

1
8. (1 6ann) Haiinure KOpeHb ypaBHEHUsT X2 ik

9. (1 6ann) Haligute npousBoqHyr0 GyHKIMU B Touke Xx=0:y = ;x‘* —6x2+7x—1
10. (1 6ann) Yepe3 CpeqHIO JTHHHIO OCHOBAHHS TPEYTOJbHOM MPHU3MBI MPOBEIEHA

IUIOCKOCTh, MapauiesabHas OokoBoMy pedpy. Haiinute o6beM 3Toil mpusmbl, eciau 00beM oTce-
4EHHOW TPEYroJIbHOM MPU3MBI paBeH 6.
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11. (1 6ann) Hatinure tuiomans GUrypsl, n300pakeHHOM Ha PUCYHKE
11 4 \
\
\
T
12. (1 6ann) Teno memxercs 1o 3akoHy S(t)=3t+5t (M) HaiimuTe cKkopocTh Tea yepes

lc mocie Havana ABMKEHUS.
JonoJHuTelbHAS YACTh

IlIpu ¢vinonnenuu 3a0anuit 13-16 3anuwiume xo00 peuwieHusA u nOJIY4eHHbLI ONEem

13. (3 6anra) BeraucnuTe MIoImaab 3eMIIM, OTBEACHHON MO CKJIaJ, MEPUMETP KOTOPOTO
OTPAaHMYHBAIOT JTHHUAU y=X>-2X-2 U y=-X’+2. Brimonnute uepresx. OTBET HaiiTe B KBaJAPaTHBIX
MeTpax.

14. (3 6anna) Penmire ypaBHeHHe sin’X - 2sinx=0. B OTBeT 3amMIINTe KONMYECTBO pEIle-
HUI, TIPUHAJJISKAIUX TPOMEKYTKY [0; 47T ]
15. (3 6anna) Haiinute 00beM MHOTOTpaHHUKA, H300payKEHHOTO Ha PUCYHKE (BCE IBYTpaHHbIE
YTJIBI TIPSIMBIE).

1

0

[

16. (3 6anra) OgHa TpyOa MOXKET HANOJHHUTH OacceifH 3a YeThIpe yaca. Bropas - 3a 1iecthb
4acoB. 3a KaKoe BPEeMsI 3aIOJTHUTCS OacCeitH, ecii 00€ TpyObl BKIIFOYUTH OJTHOBPEMEHHO ?
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