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1. ITacopT (poHI2 OLEHOYHBIX CPEICTB MO JMCHHUILIMHE

1.1. O01mme noJI0KeHNUSI

®onn ouenounsix cpenactsa (POC) npeaHasHauSHBI 151 KOHTPOJIS M OLICHKH 00pa30BaTEeIbHBIX
JOCTHXKCHHUH 00yJaroIuXxcs, OCBOMBIIHNX MporpaMmy yueOoHou nucuuruinabl [TY .01 MaTtemartuka

®OC BKIIOYAIOT OLEHOYHBIE MaTepHallbl JJig MPOBEACHUS TEKYIIErOo KOHTPOJISI YCIIEBAEMOCTH H
MMPOMEKYTOYHOM aTTeCTalluu B (hopMe IK3amMeHa BO 2 ceMecTpe.
1.2. [Inanupyemble pe3yibTaThl OCBOCHHS THCIUIIHHBI

OcBoenne yueOHOro mnpeamera «MaTemaTHKa» JIOJDKHO OOeCHeuMBaTh JOCTHKEHHE Ha YPOBHE

cpemHero oOmiero 00pa3oBaHUS CIEAYIONUX JTHYHOCTHBIX, METapEAMETHBIX W  MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB B cOO0TBeTCTBUU C TpeboBarusmu OI'OC cpeqnero obimero oopa3oBaHus:

JIMYHOCTHDBIE PeE3yJabTaThI

JIMYHOCTHBIE pE3yAbTaThl OCBOEHHS NPOrpaMMbl Y4eOHOro mHpeameTa

«MatemaTuka» XapakTepusyroTcs: [ 'paskaaHckoe
BOCIIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMH 00 yJaIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO YICHA
POCCHUICKOTO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTHYECKHUX OCHOBaX (YHKIIMOHHPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBJICHUH, TPpOUEAYyp TPaKIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aHMOHeﬁCTBOBaTb C CONHMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX q)YHKHI/IflMI/I 1 HA3HAYCHUCM.

IlaTproTHnyeckoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO POCCUICKONW T'pa)XTAHCKOW HIEHTHUYHOCTH, YBaKEHHUS K IMPOLUIOMY U
HACTOAILLEMY POCCHUMCKOM MAaTe€MaTUKH, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHKECHMSIM POCCUHCKHX
MaTEMaTUKOB U POCCHUMCKONW MAaTEMAaTUYECKOM IIKOJBI, K MCIOIb30BAHUIO JTUX IOCTHIKEHUH B APYTHX
HayKaX, TEXHOJIOTUAX, CPEPaxdIKOHOMUKH.

JIYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHMEM JIyXOBHBIX HEHHOCTEH POCCHUHCKOro Hapoaa; C(HOPMHUPOBAHHOCTBIO HPABCTBEHHOTO
CO3HAHMS, ITHUYECKOTO IOBEIEHHUS, CBA3AHHOIO C IMPAKTUYECKUM IPUMEHEHUEM JOCTHKECHMM HAayKu U
JeSTeTbHOCThIOYYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUUBOIO OYAyIEro.

ODCcTETUYECKOE BOCHUTAHUE:

ACTETUYCCKUM OTHOIIEHHEM K MHpPY, BKIIOYas JCTETHUKY MaTEMaTHUYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, pEUICHUH, PACCYKJIECHUI; BOCIIPUUMUYNBOCTHIO K MATEMAaTHYECKUM acClEeKTaM Pa3IMYHbIX
BUJIOB UCKYCCTBA.

du3znyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHMs NPUMEHATh MaTeMaTW4YecKHe 3HaHMs B HHTEpecax 3J0pOBOTO U
Oe3omacHoro obpasa *HM3HHM, OTBETCTBEHHOIO OTHOILEHHUS K CBOEMY 3/0pOBbIO (30pOBOE IHUTAHME,
cOaJIaHCUPOBAaHHBIM PEXHUM 3aHATUA U OTHAbIXa, peryispHas (u3nyeckas aKTUBHOCTH); (U3NUYECKOTO
COBEPLICHCTBOBAHUAIIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIBHOCTBIO.

TpynoBoe BOCIIUTAHHUE:

TFOTOBHOCTBIO K TPYyJy, OCO3HAHUEM LIEHHOCTH TPYIOJIO0HUS; MHTEPECOM K paszIUMYHbIM cdepam
npogecCUOHATBHON IEesITeTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMUA, YMEHUEM COBEpPILATh



OCO3HAHHBII BEIOOD Oyaymeit mpodeccuu u pearn3oBbIBaThH COOCTBEHHBIE KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO
U CIIOCOOHOCTBHIO K MAaTeMaTUYeCKOMY OOpa30BaHHUIO M CaMOOOPAa30BAHHMIO HA MPOTSHKEHUU BCEH JKU3HH,
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a/1a4 MaTeMaTHYeCKON HANPaBIEHHOCTH.

OKOJIOrHYECKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTHUECKON KYJIBTYphI, TOHUMAHUEM BIUSHUSCOIMAIBHO-OKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHME TPUPOJAHOW U COLMAIBHOM Cpeibl, OCO3HAHHEM TJIOOAJIBHOTO XapaKTepa
HKOJIOTMYECKUX TMPOOJIeM; OpUEHTAINEeH Ha MPUMEHEHHE MATeMAaTHUYECKUX 3HAHUW IIJIS pelleHus 3a7ad B
00JacTH OKpYXKarolle Cpelbl, TUIAHUPOBAHUS TMOCTYIKOB M OIIEHKH WX BO3MOYKHBIX IOCIEICTBUUN IS
OKPYXKAaroIIei Cpeibl.

HCHHOCTI/I HAaY4YHOT'O ITO3HAHM .

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIeCTBEHHON NPAaKTUKH, TOHUMAaHHEMMATEeMaTHIECKON HayKH Kak c(epbl 4eJTOBEYECKOW JEesITeTbHOCTH,
9TanoB €€ Pa3BUTHUA U 3HAYUMOCTH JUIS PAa3BUTHS LMBUIN3AILMM; OBJIAJCHUEM S3bIKOM MaTeMaTHKH U
MaTEMaTHUYECKON KYJIbTYPOH KaK CPEICTBOM IO3HAHMS MHUPA; TOTOBHOCTBIO OCYILECTBIATH IPOEKTHYIO U
UCCIIEI0BATENBCKYIO JEATEIbHOCTh HHANBUYAIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHHUSI MPOrpaMMbl Y4eOHOTO mpeamera

«MaTemMaTHKa» XapaKTepUu3yroTcs OBIIaJICHUEM VHUBEPCANbHLIMU
NO3HABAMENILHBIMU OeliCBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OeliCMEUAMY, YHUBEPCATbHbIMU
DeyIAMUBHbIMU OCUCNBUAMU.

1) VuuBepcanbHbIE MO3HABATEIbHbIE JIEHCTBH, 00ecneunBarOT GOpMHUpPOBaHHE 0A30BBIX KOTHUTHBHBIX
mpoieccoB  oOydarommxcsi (OCBOCHHME METOJOB TIO3HAHHUS OKPYKAIOIIETO MHpa; MPUMEHEHHE
JIOTUYECKUX, UCCIIEIOBATEILCKUX ONEpaluii, yMeHuil pabotats ¢ uHMOpMaIuei).

ba3oBbie Jormueckue JeicTBUS:

| | BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMATHUECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUH MEXAY MOHATHAMH; (HOPMYIHPOBATHOIpPENEICHUS] OHATUN; YCTaHABIUBATH CYIECTBEHHBIN
IMPU3HAK Knaccmbm(aupm, OCHOBaHUA OJIs1 0606IH€HI/I$I " CpaBHCHUS, KPUTCPHUH IMTPOBOJUMOI'O aHAJIN3a,

| IBocmpuHUMaTh, (HOPMYIUPOBaTH M  MPEOOPA3OBBIBATH  CYXKACHUS:  YTBEPAHUTENbHbIE U
OTpULATCIIBHBIC, CANHUYHBIC, YaCTHLIC U 06H_II/I€; YCJIOBHBIC;

| | BBISBJIATH MATEMaTUUYECKHE 3aKOHOMCPHOCTH, B3aUMOCBA3U W INPOTUBOPCYUUSA B (baKTaX, JAaHHBIX,
HAOIO/ICHUSX U YTBEPKIICHUSX; TIpeJUlaraTh KPUTEPHUH JJIs BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

|| nematb BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHUH;

| | IPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpsMble U OT
IPOTUBHOTO), BBICTpPAMBaTh apryMEHTallUl0, MPUBOJIUTH MPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBLIBATH
CO6CTBCHHI>I€ CYXXKICHHA U BbIBOJbI,

| | BBIOMpaTh cmoOco0 pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHAHTOB pEIICHUS,
BBIOMPATh HaNOOJIEE MOIXOAANINN ¢ YUYETOM CAMOCTOSTENILHO BBIJICIICHHBIX KPUTEPHEB).

bazoBrIe HccIeMOBaTEIBCKIE ICHCTBHS:

| | MICTI0Ib30BaTh BOMPOCH! KaK MCCIIEN0BATENbCKUIT HHCTPYMEHT MO3HAHUS;(pOPMYIUPOBATH BOIIPOCHI,
¢uKcupymoome IpoTUBOpedre, MpobieMy, yCTaHaBIMBAaTh UCKOMOE M JaHHOE, (pOpMHUPOBaTH THUIOTE3Y,
apryMEHTUPOBATLCBOIO ITO3ULINI0, MHEHHUE;



| IMPOBOIUTE CaMOCTOSATEIbHO CILUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIIEJOBAHUE IO YCTAHOBJIEHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS, IPOLECcca, BBIABICHUIO 3aBUCUMOCTEH Mex1y
00BEKTaMH, SIBICHUSIMH, [TPOLIECCaMU;

| lcamocTOsATeNbHO (POpMYIHpPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yiabTaTaM MPOBEACHHOIO
Ha0JII0/IEHUS, UCCIIEI0BAaHUS, OLICHUBATD IOCTOBEPHOCTD MOIYUYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 000OIIEHMIA;

| I MpOrHO3UPOBAaTh BO3MOYKHOE DPA3BUTHUE IPOLIECCA, a TAKXKE BBIIBUraTh IPEAIONOKEHUS O €ro
pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nadopmanuei:

| | BBIABJISITH AeUIIATH HHGOPMAIINH, TaHHBIX, HCOOXOAUMBIX JJISI OTBETA Ha BOMPOC U JUISl PEIICHHUS
3a/1auu;

| | BBIOMpaTh HH(GOPMAIIHMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAM3UPOBATh, CHCTEMATH3UPOBATH U
UHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TUYHBIX BUIOB U (DOPM MpEACTABICHUS;

| | CTpyKTypUpOBaTh HMH(OpMAIMIO, MPEACTABIATh €€ B Pa3iuYHBIX (opMax, HILUIFOCTPUPOBATH
rpaduyecKH;

| | OlleHMBATh HAIEKHOCTh HH(POPMAIIUHU TI0 CAMOCTOATENEHOC(HOPMYTHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMYHUKAMUGHbLE Oelicmeaus, obecneuusaiom
CchOpMUPOBAHHOCNb COYUATILHBIX HABBIKOE 00)UAIOUJUXCAL.
OO1uieHue:

| | BocipuHUMATh U (HOPMYIUPOBATH CYXKIIEHUS B COOTBETCTBUHU C YCIOBHSIMHM U LEISMHU OOIICHHUS;
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U IMCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHHS
M0 X0y PEIIeHHUs 3a/1a4l, KOMMEHTUPOBATh MOTYYEHHBIN pe3yibTar;

| IB X0/1€ OOCYXKIEHHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl, MPOOIEMBI, peraeMoin
3aJla4yM, BBICKA3bIBaTb UACHU, HALICJICHHBIC HAa ITOUCK PCHICHUA; COIIOCTABJIATE CBOU CYXIACHHA C CYXXKICHUAMHA
JpYruX Y4YacCTHUKOB| |uanora, oOHapy>KUBaTh pa3jMyle M CXOJICTBO MO3MLMH; B KOPPEKTHOH Qopme
dbopMynupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

| lmpencTaBiadgTh  pe3ylbTaTbl  PELICHHWS  3a7a4dd, OKCIEPUMEHTa, HCCIEAOBAHHUA, IIPOEKTA,;
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIEHMS C Y4Y€TOM 3aJad MpPE3eHTAlMd U OCOOEHHOCTEH
ayJIUTOPUH.

CoTpyIHHUUYECTBO:

| I TOHMMATh ¥ MCIOJIh30BaTh MPEUMYIIECTBA KOMAHJHONH ¥ WHIUBUIAYATBHONW PaOOTHI NMPHU PEIICHUH
yUeOHBIX 3a/1a4; MPUHUMATh [eh COBMECTHOW JAESITENLHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacnpeaeaTbBUIbI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOLIECC U Pe3yabTaT PadoThl; 00001IATH
MHEHUS HECKOJIbKHX JIIO/ICH;

| | yaacTBOBaTh B I'PYIIOBBIX opMax paboThI (00CYKIEHUS, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBbD»
U T.I1.); BBIIIOJIHATH CBOKO 9acTh paOOTHl U KOOPJAUHUPOBATH CBOU JICWCTBHUS C APYTUMHU YICHAMH KOMAaH]IbI,
OIICHUBATh KaYECTBO CBOETO BKJIJa B OOIIMI MPOIYKT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH
B3aUMOJICUCTBUSI.

3) VYuueepcanvnvie pezynamuenvie oelicmaus, 00ecneyusaom@opmMuposaHue CMulC08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG IUYHOCTU.

CamMoopranmn3arusi:

| | COCTaBIIATH TUIAH, aNTOPUTM PEUICHHS 33/a4M, BBIOMPATh COCO0 pEeIIeHUs ¢ YIETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BAapUAHTHI PEIICHUN C
y4€TOM HOBO HH(pOpMAIHH.



CaMOKOHTPOJIb:

| IBIaZieTh HaBbIKAMHU I103HABATEIbHON pEQUIEKCHH KaK OCO3HAHUS COBEpPUIAEMBIX JEHCTBUH H
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB; BIAAETh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS IIpoLiecca
U pe3yJIbTaTa peuieHUsl MaTeMaTUYeCKON 3a/1a4u;

| | IpeABUAETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIPH PELICHUH 3a1a4l,BHOCUTH KOPPEKTHUBBI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OLIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

| |OeHMBAaTh COOTBETCTBUE DPE3yJbTaTa LMW U YCIOBUSAM, OOBSICHATh NPUYMHBI JTOCTUXKEHUS WIN
HEJOCTH)KEHUS PE3YIbTaTOB JEATEIBHOCTH, HAXOUTh OLIMOKY, 1aBaTh OLICHKY IPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI OCBOEHUASA PABOYEM [TPOI'PAMMBbBI
«MATEMATUKA».

[Ipenmerneie pe3ynbTaThl ocBoeHus IlpumepHoil paboueil mporpaMMbl MO MaTeMaTHUKE IMPEACTABICHBI B
paMKax OTAEIbHBIX KypCOB: «AJiredpa u Ha4yajla MATeMaTH4eCKOro anaausa», «I'eomerpus» u «Teopus
BEPOSITHOCTH M CTATHCTHKA»

OcBoenne y4eOHOTO Kypca «AJrefpa M Hayajla MaTeMaTH4YeCKOro aHAJM3a» JI0OJDKHO oOecreunBaTh
JOCTHKEHHUE CIEAYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

Yucaa v BLIYUCTIEHUAS

e (CB00OOAHO OMEpPUPOBATh MOHATUSMU: PAMOHAIBHOE YUCIO, OECKOHEUHAs MepHoAuYecKasi Ipoob,
HpOHeHTI)I; I/IppaHI/IOHaJ'[BHOG YHCJIO, MHOXXECTBA paHI/IOHaJ'H)HI)IX nu )IeﬁCTBI/IT CJIIBHBIX YUCCII, MO}Iy.]'II)
JEUCTBUTEILHOTO YUCIIA.

e [IpumeHsTH 1poOHU U MPOLEHTHI IJIs PEIICHUS MPUKIIAIHBIX 3a7a4 U3 Pa3INYHbIX OTpaciiel 3HaHUuH U
peabHOM KU3HHU.

® [IpumeHsaTh MPUOTMHKEHHBIC BBIYMCIICHUS, TIPABHIIa OKPYIJICHUS, TIPUKUAKY U OILICHKY Pe3yJibTara
BBEIYHMCJICHUH.

° CBO60,Z[H0 ONCpUPOBATh MOHATHUCM: CTCIICHDL C LCJIBIM ITOKA3aTCJICM,; HCIIOJIb30BaTh MOAXOAAIINYIO
(bOpMy 3aIInucu HeﬁCTBHTCHLHBIX YHUCCII JJIAPCIICHUS ITPAKTUYICCKUX 3a/da4 U IIPCACTABIICHUSA JJaHHbIX.

e (CB00OAHO ONEpUpPOBATH MOHATUEM: ApU(PMETHUECKUN KOPEHb HATYypaIbHON CTETICHU.

e (CB00OOAHO OMEPHPOBATh MOHATHEM: CTETIEHb C PALMOHAIBHBIM MTOKA3aTEeIIEM.

e (CB00OAHO ONEPUPOBATH MOHATUSAMU: JIoTApU(M YHCIIA; TECITUIHBIE U HATYPAIbHBIE JIOTapU(MBIL.
e (CB0OOAHO OMEPHPOBATH NOHATHUAMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC YMCIIOBOTO apryMEHTA.
e OmnepupoBaTh NOHATHAMH: APKCHHYC, QpPKKOCUHYC M apKTAHTE€HC YMCIIOBOT'O apryMEHTA.

e (CB0o0OAHO OmepupOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILUIEKCHBIX YHCEI,;
MIPE/ICTAaBIATh KOMIUIEKCHBIE YHCa B aNre0panyeckoil M TPUrOHOMETPUYECKON (opMe, BHITOIHSTh
apu(METHYECKUE Omepalii ¢ HUMH M HW300pakaTh Ha KOOPAWHATHOMITIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA

° CBO60,Z[H0 ONCpUpOBaTh MOHATUAMHU: TOXKACCTBO, YPABHCHHUC, HCPABCHCTBO, PABHOCHUJIBHBLIC



YpaBHCHHUA U YPABHCHUA-CIICACTBHA; PaBHOCHUJIBHBIC HCPABCHCTBA.

[IpuMeHATh pa3inyHble METOJbI PELIECHUS PALUOHAIBHBIX U IPOOHO-pAllMOHAIBHBIX YpPaBHEHHI;
IIPUMEHATH METOJ UHTEPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB.

CB0OOIHO ONEpUpOBaTh MOHATUSAMH: MHOTOYIEH OT OJHOM MEpeMEHHOW; MHOIOWIEH C LEJIbIMU
K03 puLMeHTaMU, KOPHU MHOTO4JICHA; IPUMEHSTh JeJICHUE MHOTOYJIEHAa Ha MHOTOYJIEH C OCTaTKOM,
teopemy be3y u reopemy Buera i penmienus 3anay.

CBoOOHO oOMEpHpPOBATH TOHITHSMHU: CHCTEMa JWHEHWHBIX ypaBHEHHH, MaTpHUIla, OMPEICTUTEh
MAaTpHUIlbl 2 X 2 U €ro reOMETPUYECKUN CMBICH; UCMHOJIb30BAaTh CBOWCTBA ONPEAEIUTENd 2 X 2 It
BBIYMCJICHHSI €r0 3HAYEHHUS, NPUMEHATHh OMNPEICIUTENI [JJIs PEUIEHUS CHUCTEMBI JIMHEHHBIX
YpPaBHEHUH; MOJEIMPOBATh PEAbHBIE CHUTYallMM C MOMOILIBID CHCTEMBI JIMHEHHBIX YpPaBHEHUH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJEIHU C MOMOIUBK) MAaTPULl U ONPEAECIUTENEN, UHTEPIPETUPOBATH
MOJTy4YECHHBIA pe3yJbTart.

Hcnonb30BaTh CBOMCTBA JEHCTBUIN C KOPHIMH Il TPeoOpa30BaHUs BBIPAKEHHH.

BbimonHaTe npeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHHUH, COJEp)KALIUX CTENEHU C PalUOHAJIbHBIM
MIOKa3aTeJIeM.

Hcnonb30BaTh CBOMCTBA JOrapuMOB i TpeoOpa3zoBaHus JOrapu(pMUIECKIX BBIPAKCHUH.

CB0oOOJHO omepupoBaTh MOHATHUSMU: HUpPpPALMOHAIbHBIE, IOKa3aTelbHbIE M Jorapudpmuueckue
YpaBHEHHUS; HAXOAWTh MX PEILICHHsS C IOMOIIBI0 PAaBHOCWIBHBIX IEPEXOJO0B WM OCYLIECTBIISAS
IIPOBEPKY KOPHEN.

[TpuMeHsSITh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI /ISl PEOOPa30BAHMS TPUTOHOMETPUYECKIX
BBIPAKCHUI.

CB0OOHO OmEepHpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE;, MPUMEHATh HEOOXOAMMBIE
bopMyIIbI 7151 pelIeHus] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUIA.

CB0oOOJHO omepupoBaTh MOHATUSMU: HUpPpALMOHATIbHBIE, IOKa3aTelbHbIE M Jorapudpmuueckue
HEPaBEHCTBA; HAXOAUTh UX PEUICHUS C TOMOIIBIOPABHOCUIBHBIX IIEPEXO0/I0B.

OcyiecTBIsITh 0TOOP KOPHEH NMpHU pelIeHUH TPUTOHOMETPUUECKOTO YpaBHEHHS.

CB00OOIHO ONEepUpPOBaTH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; MPUMEHATh HEOOXOAUMBIE
(bopMyIbI ISl pelieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUYECKUX HEPABEHCTB.

CB0oOOJHO omepupoBaTh MMOHATHSMH: CHCTEMa W COBOKYINHOCTh YpPaBHEHUN U HEPABEHCTB;
PABHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIEICTBUSA; HAXOAUTh DPEIICHMS CHUCTEMBI U COBOKYIIHOCTEH
palMOHAIBHBIX, UPPALMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapu(pMUUECKUX YPAaBHEHUH U HEPABEHCTB.

Pemiats palluoOHAaJIbHBIC, HppauOHAJIILHBIC, IIOKa3aTCIIbHEIC, norapmpMqucm/Ie u
TPUTOHOMCTPHUYCCKUC YPABHCHHUA U HCPABCHCTBA, COACPKAIIUEC MOAYJIU U MMAapaMETPhI.

[IpumenaTy rpaduyeckue METOAbl Ui pELIEHUS YpaBHEHUNW M HEPABEHCTB,a TaKXKe 3a1ad C
napaMeTpamu.

MogenupoBaTh peajbHblE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh BBIPAXKEHUs, ypaBHEHU,
HEPaBEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIEN0BATh IIOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM ammapara aareOpbl, UHTEPIPETUPOBATH OJTyUYEHHBINA Pe3yJIbTaT.

MopenupoBaTh peanbHBIE CHUTYallMd Ha S3bIKE aiureOphl, COCTaBISITh BBIPAKCHHS, YPaBHEHUS,
HEpaBEHCTBA 10 YCIIOBHIO 33]]a4H, HCCIIEA0BATH OCTPOCHHBIE MOJIEIH C UCIIOIB30BAaHUEM amIapara
anreopsl.



DOYyHKUUH U TpapUKu

CB0OOOHO OMEpHUPOBATH MOHATUAMU: QYHKIUS, CIIOCOOBI 3amaHus (QYHKIMH, B3aUMHO OOpaTHBIC
¢byHKIMY, KOMIO3ULUS (YHKUUH; TpapuK (YHKIUH; BBIIOJHATH 3JIEMEHTApHBIC MPeoOpa3oBaHMs
rpauKoB (hyHKIIHH.

CB000IHO ONIEpUPOBATh MOHATUSAMHE: 00JIaCTh ONPEICIICHUS 1 MHOKECTBO 3HAUCHHUN (DYHKIINH, HYIIH
(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB0oOOIHO omepupoBaTh MOHATHAMHU: YETHBIE W HEUETHBIC (YHKIMH, MEPUOTUNYECKUE (YHKIHH,
IPOMEXYTKH MOHOTOHHOCTH (YHKIIMHM, MAKCHMyMbl W MHHUMYMBI (YHKIMH, HauOoJblIee U
HaMMEHbIIIee 3HAYCHUEPYHKIINU Ha TIPOMEKYTKE.

CB00OOIHO ONEpHPOBATH MOHATUSAMU: CTETEHHAs (DYHKLHMS C HATypaJbHBIM MIIENBIM IOKa3aTeseM,
rpaduK CTENeHHON (YHKIMHU C HATYPaJbHBIM U LENbIM IOKa3aTeneM; rpaduk KOpHs n-oi CTeNeHH
Kak (pyHKIMK OOpaTHON CTENEHU C HAaTypajbHbBIM [TOKa3aTeleM.

OHepI/IpOBaTB TIOHATUAMMU JlI/IHeﬁHa}I, KBaApaTUiHas U IIpO6HO—J'IHHCfIH8.H (I)YHKI_II/II/I; BBITIOJIHATD
QJIEMCHTAPHOC UCCICAOBAHNEC U ITIOCTPOCHUC UX Fpaq)I/IKOB.

CB00OIHO ONEpUPOBAThH MOHATHIMHU: ITOKa3aTeIbHAS U JoTapumuyeckas QyHKIIMH, UX CBOWCTBA U
rpauKy; UCTIOIb30BaTh UX IPa(UKH I PELICHUs ypaBHEHUH.

CB0oOOJHO  omepupoBaTh  MHOHSATUAMM: TPUTOHOMETPUUYECKAs  OKPYXHOCTb,  OIpeAesIeHue
TPUTOHOMETPUUECKUX (PYHKIIMH YUCIOBOTO apryMeHTa.

Hcnonws3oBath rpaduku QyHKIMIA TSI UCCIIEAOBAHUS MPOILIECCOB U 3aBUCUMOCTEH MPH pElIeHUH
3a/a4 U3 APYruxX y4eOHBIX MPEIMETOB M pealbHON >KU3HH; BBIpakaTh (popMyiaamMu 3aBUCHMOCTH
MEXy BeJIMYMHAMH.

Ctpouth rpadmKu KOMIIO3UIMUA (YHKIHUHA C IMOMOUIbIO 3JEMEHTapHOTO HCCIIEAOBAHUS U CBOWCTB
KOMITO3UIIUH ABYX (DYHKITHI.

CTpouThb reomMeTpruecKre 00pas3bl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHON TUIOCKOCTH.
CB000IHO OnepUpPOBaTh MOHATUAMHU: IPa(QUKHA TPUTOHOMETPUUECKUX (PYHKLUI.

[TpumensTh QyHKIMH 11T MOJEITUPOBAHUS M UCCIICIOBAHUS PEAbHBIX MPOLIECCOB.

Hauana maTeMaTH4eCKOro aHajIu3a

CB0OOHO OnepupoBaTh MOHATUAMU: aprUpMeTHIECKasi U TeOMEeTpUYecKas Mporpeccusi, 0eCKOHEUHO
yOBIBafomasi TeoMEeTpUYecKas NpPOTPeccHs; JUHEHHBIH W SKCIIOHEHIMAIBHBIA pPOCT, (opmyIa
CJIOXHBIX IPOLIEHTOB; UMETH IIPECTABICHNUE O KOHCTAHTE e.

Hcnonp30BaTh IpOrpeccuu AJis peleHus peajbHbIX 3a7a4 MPUKIaJHOroXapaKTepa.

CBO60}IHO OIICpHUPOBATH IOHATHUAMMU: noCaca0BaTCIIbHOCTD, CIIOCOOBI 3aJaHus
HOCJIC,Z[OB&TCJILHOCTGI;'I, MOHOTOHHBIC W OI'PaAaHUYCHHBIC ITIOCJICIOBATCIIBHOCTHU, IIOHMUMATb OCHOBBI
3apPOKACHUA MAaTCMATHYCCKOI'O aHAJIM3a KaK aHaJIhn3a 0OECKOHEUYHO MAJIBIX.

CB0OOOHO OTMEpUPOBATH MOHIATHAMU: HETPEPHIBHBIC (PYHKIIMU; TOYKH pa3pbiBa rpaduka QyHKIUH;
acUMNTOTHI Irpaduka QyHKIUY.

CB0oOOHO oOmepupoBaTh MOHATHEM: (DYHKIIMS, HEMpepbIBHAas Ha OTpe3Ke, NMPHUMEHATh CBOICTBa
HENpPEePBIBHBIX (DYHKIUN AJI pelIeHus 3aaau.

CB00OOIHO oOmepupoBaTh MOHATUSMH: II€pBasi W BTOpas MPOM3BOJHBIC QYHKIMHU, KacaTelbHas K
rpauky QyHKIHH.

BbIauciiate mpou3BOIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO M KOMIIO3HUIIMHU ABYX (DYHKIHIA; 3HATH
MIPOM3BOIHBIC DJIEMEHTAPHBIX (PYHKITHIA.

Hcnonp3oBaTh FeOMeTpI/I‘leCKI/Iﬁ nu (1)1/1314%01(1/1171 CMBICJI HpOHSBOI{HOﬁ IJIA pCHICHHA 3a/1a4Y.



® lcnonb30BaTh MPOU3BOJHYIO JJISl UCCIIEOBAHMS (PYHKIIMA HA MOHOTOHHOCTb U SKCTPEMYMBI.
e HaxomuTth HauOoIblllee U HaUMEHBIIEEC 3HAUCHUS (DYHKIIMHM HETPEPHIBHOWHA OTPE3KE.

® llcnonb30BaTh MPOU3BOIHYIO [T HAXOXKICHUS HAMIYYIIETO PEIICHUS B MPHUKIAJHBIX, B TOM YHCIE
COIMATTbHO-)KOHOMUYECKUX, 3a/Javax, JJIs OIpeJIeNieHHs CKOPOCTH W YCKOPEHHs Ipoliecca,
3aJlaHHOTO (POPMYIION WIIH TPAPUKOM.

e (CBoOOJHO oOMNepupoBaTh MOHATHAMH: TiepBOOOpa3Has, OMNPENENEHHBIM HHTErpasl; HaXOIUTh
nepBoOOpa3HbIC AJIEMEHTAPHBIX (PYHKIIMI U BRIYUCIATEUHTETpa 10 popmyiie Herorona—JleiiOHura.

e Haxoauts miomaay MIOCKUX (I)I/Il“yp 1 00BEMEI TEJI C MMOMOIIBIO UHTETpAJIA.

e llmerp mpeacTaBlIeHHE O MaTEeMAaTUYECKOM MOJAEITHUPOBAHMM Ha TPUMEpPE COCTABICHHUS
TudepeHIaTbHbIX YPaBHEHUH.

® Pemarth IMPUKIAAHBIC 3aa4i, B TOM YHUCJIE COLIMAIbBHO-OKOHOMHUYECKOT'O 1 (bHSI/I“IGCKOFO XapakTepa,
Cp€aACTBaMM MaTEMAaTUYCCKOT'O aHAJIMN3a.

MHo:xecTBa M JIOTHKA

o CB060,Z[HO OIICPHUPOBATL NTOHATUAMU: MHOKCCTBO, OIICpallMU HAaJl MHOKCCTBAMMU.

® Jlcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar AJIsl OIMCaHUs PEalIbHBIX IPOLECCOB U SIBJIICHUH,
IIPY PELICHUH 3a1a4 U3 IPYTUX y4eOHBIX PEIMETOB.

e (CB0o0OOIHO ONEpUPOBaTh MOHITHSMH: OIpPEJIEICHHE, TEOpeMa, YpaBHEHHME- CIIEJICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00BEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUS U HEPABEHCTBRA.

IInanupyemsbie npeaMeTHbIEe pe3yJIbTaThl OCBOCHHUS Kypca

«I'eomeTpus

° CBO60,Z[H0 OIICpHUPOBATH OCHOBHBIMU IMOHATHAMHU CTCPCOMETPUU IIPU PCIICHUHU 3a1a4 U TPOBCACHUN
MATEMaTUYCCKUX paccyxc,ueHHﬁ.

o HpPIMCHHTL AKCUOMBI CTCPECOMCTPHUHU U CICACTBUS U3 HUX IIPU PCIICHUU 'COMETPUICCKUX 3aaaY.

e KnaccuduuupoBarb B3aUMHOE pACMOIOKEHHE TMPSIMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.

° CBO6OI[H0 OIICpHUPOBATH NMOHATUAMHU, CBA3AHHBIMU C yIJIaMU B MPOCTPAHCTBC: MCXKAY MNPAMBIMH B
MMPOCTPAHCTBEC; MCIKIAY HpSIMOﬁ " IJIOCKOCTBIO.

e (CB0OOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMHU.

e (B00OAHO pacro3HAaBaTh OCHOBHBIE BUJbl MHOTOIPAHHUKOB (MpH3Ma, MUpaMHIa, MPSIMOYTOIbHBIN
napasiesnenunes, Kyo).

e KraccuduuupoBaTb MHOTOI'PAaHHHUKH, BEIOMPAs OCHOBaHMS ISl KJIacCU(UKAITUH.
e (CB000AHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMU C CEYCHHEM MHOT'OI'PAaHHUKOB TJIOCKOCTBIO.

® BrInoaHATh NapaiesibHOe, IEHTPAIBHOE U OPTOrOHAJIBHOE NMPOEKTUPOBaHHUE (DPUTYD HA IIOCKOCTH;
BBITOJIHATH U300pakeHus! GUTyp Ha IUIOCKOCTH.

® CTpouTh CEYEHHS MHOTOTPAHHMKOB DA3JIMYHBIMU METOAAMH, BBINOIHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY, CHH3Y.



BbruncnsaTe miiomaay NoBepXHOCTE MHOTOTPaHHUKOB (TIpU3Ma, MUpaMK/ia), FEOMETPUUECKUX Tell C
npuMeHeHneM GopMyi.

CBO60,Z[H0 ONCpUpOBaTh IMOHATHAMHU: CUMMCTPHA B IIPOCTPAHCTBE; LCHTP, OChb M INIOCKOCTH
CUMMCTPHUHU; LICHTP, OCh U IINIOCKOCTb CUMMCTPUU (l)I/IprBI.

CB0OOIHO oOmepUpOBaTh MOHATUAMH, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE.

BeinonaHsATh 1eUCTBUS HA BCKTOpaMHU.

Pemate 3a7aun Ha J10Ka3aTEIbCTBO MAaTEMAaTHUYECKUX OTHOIIEHUH M HAXOXIEHUE M€OMETPUUYECKHX
BEJIMYMH, IPUMEHSSI MU3BECTHBIE METOMbI MPU PEIICHWH MaTEeMaTHUYECKHX 3a/lad MOBBIIIEHHOTO U
BBICOKOI'O YPOBHSICIIOAKHOCTH.

IIpumeHsATh npocTeNne IPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO- KOMMYHHMKALIMOHHBIE CHCTEMBI IIpU
pELIEHUN CTEPEOMETPUYECKHX 3a1a4.

W3Bnekatb, npeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALUIO O MPOCTPAaHCTBEHHBIX
reoMeTpUYecKuX (purypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh MAHAIU3UPOBATh PEalibHbIE CUTYAIlUH,
MPUMEHSTh U3YYCHHBIC MIOHSATHUS B TIPOIECCE TIOUCKA PEIICHUST MATEMATHYECKA C(HOPMYITUPOBAHHON
po0JIeMbI, MOJICTTUPOBATh PEATbHBIC CUTYallMd Ha SI3BIKE TEOMETPUHU, UCCIIEAO0BATH MOCTPOCHHBIC
MOJIETTU C WCIOJb30BAHUEM TE€OMETPUYECKHX TMOHATUH M TEopeM, ammapara aireOpbl; periath
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXOXKJEHUEM I€OMETPUUYECKUX BETHYHH.

Hmetn MNpEaACTaBJICHUA 00 OCHOBHEBIX dTaIax Pa3sBUTHA TCOMETPUHN KaK COCTaBHOM YacCTH Q)YHHaMeHTa
pa3BUTHUA TEXHOJOTHH.

CBOGOI[HO OICpHUPOBATH NOHATUAMHA, CBA3aHHBIMU C HHHHHHqueCKOﬁ, KOHUYECKOHN U C(i)equeCKOIZ
IOBEPXHOCTAMMU, 00BACHATH CHOCO6BIHOJ'Iy‘IeHI/IH.

OnepupoBaTh HNOHATUSAMH, CBSI3aHHBIMU C TeJlaMU BpalllEHHs: IMJIMHAPOM, KOHYCOM, chepoll u
LIapOM.

Pacrnio3naBath Tena BpamieHus (LWIHHAP, KOHYC, cdepa U 11ap) U 00BICHATHCIIOCOObI OTyYeHHS Tel
BpAILCHHUS.

KnaccuduuupoBats B3auMHOE pacnosoxeHue chepsl U MIOCKOCTH.

Bernuciaars BeNMMYUHBI 3JIEMEHTOB MHOTOI'PAHHUKOB MW TCJI BpPAIICHUA, 00BEMBI U IIomanun
HOBerHOCTeﬁ MHOT'OI'PaHHUKOB M TCJI BpalllCHUA, TCOMCTPUICCKUX TCJI C IPUMCHCHHUCM (bopMyn.

CB0OOIHO oOmepupoBaTh MOHATUSMH, CBS3aHHBIMH C KOMOMHALMSMH TeJl BpallleHUus U
MHOT'OI'PaHHUKOB: MHOTOTPAaHHHUK, BIHMCAHHBIA B cdepy U ONUCAHHBIM OoKoio cdepsl; chepa,
BIIMCAHHAsl B MHOI'OI'PaHHUK WJIM TEJIIOBPALICHUS.

BEIaucnsaTs COOTHOIIIEHHS MCKAY IIoIaasiMu HOBerHOCTeﬁ u 00béMaMu HOI{06HI)IX TCII.

N300paxkaTh n3ydaeMbie (UTYPHI; BBITOIHSITD (BHIHOCHBIC) TNIOCKHE YEPTEIKU U3 PUCYHKOB IPOCTHIX



00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUsS TEJ BPAILICHHS.

W3Bnekatb, UMHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HMH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKuX (Urypax, npeACTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

CB060OIHO OMEpUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE.
BbInonaHATE onepanuy Hajl BEKTOpamH.
3aznaBaTh IVIOCKOCTh YPaBHEHHUEM B IEKapTOBOM cucTEME KOOPAMHAT.

Pemiate TCOMCTPUUCCKHUEC 3adadu Ha BbIYUCIICHUC YIJIOB MCXKAY MNPSAMBIMA W IIIOCKOCTSAMHU,
BBIYUCJICHUC paCCTOHHI/Iﬁ OT TOYKH [JO0 IINIOCKOCTH; B ICJIOM, Ha IPUMCHCHHUC BCKTOPHO-
KOOPpAWHATHOT'O ME€TOJa IMPHU PCUHICHWH.

CB0OOAHO OTEepUpOBaTh MOHATHSIMHU, CBI3aHHBIMU C JABHKECHHUEM B MPOCTPAHCTBE; 3HATH CBOWCTBA
IBWKECHUH.

BBITMIOJIHATh M300pa)KEHUST MHOTOTPAHHMKOM M TeJ BpallCHHsS IPH MapajlIeIbBHOM IepeHoce,
[EHTPAIBLHOW CUMMETPHUH, 3€PKAIBHON CHMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM; TIPeoOpa30BaHus
moxo0us.

CTpouTh Cce4eHUs MHOIOIPDAaHHMKOB W TeJl BpPALICHMSA: CEYEHHUs IWIMHApa (Mapajule]bHO |
HNEPIEHANUKYJSIPHO OCH), CE4YEHUs KOHyca (MapajuleIbHOE OCHOBAaHMIO U IIPOXOJsllee uepes
BEpILNHY), CEYEHHMSI 1Iapa.

Hcronb30BaTh METOJIBI TOCTPOEHUS CEYEHHI: METOJT CJIE/IOB, METOJl BHYTPEHHETO TPOCKTUPOBAHMS,
METOJI IEPEHOCA CEKYIIEH MIOCKOCTH.

Jloka3pIBaTh reOMETPUYECKUE YTBEPKICHUS.

[TpumensTh reomeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX 3aj]ad, MPEAIroJiararonx
HECKOJIBKO LI1aroB pPeLeHUs], €CJIU YCIOBUAINPUMEHEHUS 3aaHbl B ABHON U HEABHOM (hopMe.

PemiaTte 3agaun Ha AOKa3aTEIhLCTBO MAaTEMAaTHYECKHX OTHOIICHUM M HaXO0XXICHHUE TCOMETPUUCCKUX
BCJIIMYHH.

HpI/IMeHHTB IMPOIrpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHKAIIWMOHHBLIC CUCTCMbI IIpU PCIICHUH
CTCPCOMCTPHUUICCKUX 3a/1aY.

[TpuMeHATh MONTYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBAThH, AaHATM3UPOBATH U OIEHUBAThH PEANIbHBIC
CUTYyallMW; MPUMEHATh H3YYCHHBIC MOHATHS, TEOPEMbI, CBOMCTBAa B MpPOILIECCE MOMCKAa PEUICHUs
MaTeMaTH4eCcKu CGHOPMYIUPOBAHHOM MPOOJIEMbI, MOJEINPOBATh pealibHble CUTyallUd Ha S3bIKE
T€OMETPUH, HCCIIEIOBATh MMOCTPOCHHBIE MOJIEIN C MCIOIH30BAHUEM TE€OMETPHUUYECKUX TOHITHI U
TEOpeM, ammapata anreOpbl; pemiaTh NPAaKTHYECKHe 3aJadd, CBS3aHHBIE C HaXO0XKICHUEM
F€OMETPUUYECKUX BEIIMYHH.

NmeTs npecTaBneHus: 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU KaK COCTaBHOM 4acTu pyHIaMeHTa
Pa3BUTHS TEXHOJIOTHA.



I[Inanupyemble mnpeAMeTHbIe pe3yJabTAaThl OCBOEHHSI Y4eOHOro kypca «Teopusi BeposiTHOCTH U
CTATHCTHKA)

CB000/1HO ONIEpHPOBATH MOHATUSAMU: I'pad), IIIOCKUH rpad, CBA3HBIN rpad, MyTh B rpade, Henb, UK,
JIEpEeBO, CTENEHb BEPIIMHBL, IEPEBO CIIy4aitHOrO SKCIIEPUMEHTA.

CB0OOOIHO OMEpUPOBATh TOHATHUSMHU: CIYYaWHBIA SKCIEPUMEHT (OIBIT), CIIy4ailHOE COOBITHE,
DJIIEMEHTApHOE CIy4ailHOe COOBITHE (PIEMEHTAPHBIM WCXOJ) CIy4alHOTO OMbITa; HAXOIUThH
BEPOSTHOCTH COOBITHI B OMBITAX C PABHOBO3MOYKHBIMU DJIEMEHTAPHBIMU COOBITHUSIMHU.

Haxomgute u dopmynupoBaTh cOOBITHS: NepeceueHne, 0ObeAMHEHHE NaHHBIX COOBITUH, COOBITHE,
MPOTUBOIOJIOXKHOE JAaHHOMY; HCIIOJNb30BaTh AUArpaMMbl Diliepa, KOOPAUHATHYIO MPSIMYIO JUIs
pelIeHus 3a7a4; Moab30BaThCs (HOPMYIION CIOXKEHHUS BEPOSITHOCTEH /Il BEPOSITHOCTEH ABYX U TpeX
CITy4alHBIX COOBITHIA.

OnepupoBaTb NOHATHAMH: YCJIOBHAs BEPOATHOCTb, YMHOJKEHHE BEpOSTHOCTEH, HE3aBHCHUMBIC
COOBITHS, AEPEBO CIYYaHOT0 IKCIIEPUMEHTA; HAXOIUTh BEPOSITHOCTH COOBITHH C TOMOILBIO paBUiIa
YMHOXXEHUSI, IepeBa CIy4ailHOTO OTBITAa, HMCIIOJIB30BaTh (OPMYITY MOIHON BEPOSTHOCTH, (HOPMYITY
baiteca IIpU  peLICHUHU 3a/1a4; ONMpeeNsiTh  HEe3aBUCHUMOCTHCOOBITUH 1O (opMyle U Mo
OpraHM3alyUy CIIy4aliHOr0 DKCIIEPUMEHTA.

[TpumeHsTh W3ydYeHHBIE KOMOWHATOpHBIE (DOPMYIBI IS MEPEYUCICHHS 3JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CITy4alfHOTO OIbITA, PEIICHHS 33a/1a4 [0 TEOPHH BEPOSTHOCTEH.

CB0OOHO OTIEpUPOBATH MOHATUSMU: OMHAPHBIA CITYYaifHBIN ONBIT (MCTIBITAHKUE), YCIIEX U HEeyaaya,
HE3aBHCHMBbIE HCTIBITAHUS, CEPUS UCTIBITAHUIN; HAXOIUTh BEPOSTHOCTU COOBITHIA: B CEpPUU HCTIBITAHHIA
JI0 TIEPBOTO yCIieXa; B CEpUU UCTIBITaHU bepHyn; B OonbITe, CBI3aHHOM CO CITy4alfHBIM BEIOOPOM U3
KOHEYHOW COBOKYITHOCTH.

CBoOOIHO omepupoBaTh MOHATHSAMH: Cly4ailHas BeJIMYMHA, paclpeesieHue BepOATHOCTEH,
auarpamMma pacmpenerieHus, OuHapHas clydaiiHas BeJIMYMHA, TeOMeTpuYeckoe, OMHOMHAIIbHOE
pacnpeesneHue.

OnepupoBaTh MOHATUSMHU: COBMECTHOE pacIHpellelieHHe JIByX CIy4ailHBIX BEJIMUUH; HCIIOJIb30BaTh
Ta0JIUIy COBMECTHOTO pacCTpe/esieHUs] IBYX CIyYaWHBIX BEIHYWH IS BBIJICICHUS PaCIpeICICHHS
Ka)KIO0W BEJIMUMHBI, ONPEJICIICHNUS HE3aBUCUMOCTH CIy4YailHbIX BEJINYHH.

CBOOOJHO oOMEpUpPOBATH MOHSATHEM  MATEMAaTHYECKOTO  OXHAAHUS CIYYaiHONH BEITMYUHBI
(pactpenenenusi); MPUMEHSITh CBOWCTBA MAaTEMaTHYECKOrO OXXKHUIAHUS TpU pPELIEHUH 3ajady;
BBIUHCIISATH MATEMAaTUIECKOE OKHIaHNE OMHOMHUAIBHOTO ¥ T€OMETPUIECKOTO pacpe/IeICHUN.

CB0OOHO OMEepUPOBaTh MOHATUAMHU: AUCTIEPCHUs, CTAHIAPTHOE OTKJIOHEHUE CIYyYalHON BEIUYUHBL;
IPUMEHSTHh CBOMCTBA AMCIEPCUM CIIydallHOM BEJWYMHBI (paclpeleseHMs]) IpU PEIICHUU 3a]ay;
BBIUMCIIATh JHUCIEPCUI0 W CTaHAAPTHOE OTKJIOHEHHWE T€OMETPHYECKOro U OWHOMMAIBLHOTO
pacnpeneyeHui.

Bbruuciate BHIOOPOYHBIE XapPaKTEPUCTHKH MO JAHHOW BHIOOPKE M OLIEHUBATH XapPaKTEPUCTHKH
reHepalbHONM COBOKYITHOCTH JAHHBIX 110 BBIOOPOYHBIM XapakTepucTUKaM. OLieHUBaTh BEPOSTHOCTH
COOBITUH ¥ TPOBEPATh NPOCTEUIINE CTATUCTUYECKHE THUIOTE3bl,  MOJB3YSACh H3YYCHHBIMU



pacrpeaeIeHUsIMH

B pe3viabTare ocBOeHUS VUEOHOM IV CIUMIIHHLI 00 YYAIONIMIICH J0JIKEeH:

3HATH/MIOHUMATh:

3 1 - 3HaueHre MaTeMaTUYECKON HayKH Ul PELeHUs 3a/1a4, BOZHUKAIOIINX B TEOPUU U ITPAKTHUKE; LIUPOTY
U OTPaHMYEHHOCTh MPUMEHEHUS MaTEMaTHUECKUX METOJIOB K aHAIU3Y M MCCIIEJOBAaHHUIO MIPOIIECCOB U SBICHUI
B IIPUPOJI€ U OOLIECTBE;

3 2 - 3HaYeHHWE MPAKTUKU U BOMPOCOB, BOZHUKAIOIIUX B cCaMOW MaTeMaTHKe, IS (OPMUPOBAHUS U
pPa3sBUTHUA MaTeMaTHIeCKOM HAYKH,

3 3 - uoeu pacuupeHHs YUCIOBBIX MHOMECTB KaK CHoco0a MOCTPOCHHS HOBOTO MaTEMaTHYECKOTO
arrmapara JJ1 pSIICHUA NPaKTUUCCKUX 3a/la4 U BHYTPCHHUX 3aJa4 MaTCMAaTHKHU

3 4 - 3HaueHUe HJeH, METOJIOB U PE3yIbTAaTOB alreOpbl U MaTeMaTHYECKOT0 aHaIu3a JJIs MOCTPOCHUS
MOJIeJIe pealibHbIX MPOIIECCOB U CUTYAIINH;

3 5 - BO3MOJKHOCTH reoMeTpun Jisk ONHUCAHUA CBOMCTB pCaJIbHBIX NPCIMECTOB W HUX B3aUMHOI'0
PacToIOKEHUS;

3 6 - yHUBEpCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MaTEMaTUYECKHX PACCYKIECHUU, UX MPUMEHUMOCTh B
Pa3IMYHBIX 00JACTIX YeTIOBEUECKON 1eITeIbHOCTH;

3 7 - paznuuue TpeOOBaHUM, TMPEABABISIEMBIX K JOKa3aTeIbCTBAM B MaTE€MAaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-)KOHOMUYECKUX U TYMAaHUTAPHBIX HayKaX, Ha MPAKTUKE;

3 8 - POJIb AKCMOMATHKU B MATCMATUKE, BO3MOXXHOCTHL MNOCTPOCHHUA MATCMATUUYCCKHX TGOpI/Iﬁ Ha
aKCHOMaTHUYECKON OCHOBE; 3HAUCHHE aKCHOMATHKH JJIsl APYTUX 00JacTelt 3HaHUS U [ PAKTUKH;

3 9 - BepOATHOCTHBIX XapaKTep Pa3IMUHbIX MPOIIECCOB U 3aKOHOMEPHOCTEHN OKPYKAIOIIEr0 MUPA;

yMeThb:

VY 1 - BHINONHATH apuMETHUECKUE JSHCTBUS, COUETasi YCTHBIE W MHCHMEHHBIE MPHEMBbI, IPUMEHEHNE
BBIUMCIIMTEIBHBIX YCTPONCTB; HAXOAWTh 3HAYEHUS KOPHS HATYypajIbHOW CTEIEHM, CTEIEHHM C PalliOHAIBHBIM
MoKasareseM, Jjorapu@ma, HCHOJb3ysl MpU HEOOXOJUMOCTH BBIUMCIUTEIBHBIE YCTPOWCTBA; IOJI30BATHCA
OLICHKOW M MPUKHUJKON IPU MIPAKTUYECKUX pacueTax;

V 2 - npUMeHATh NOHATHS, CBA3aHHbIE C IEIMMOCTbIO LIEBIX YHCET, IPU PEIIEHUN MaTeMaTUUYECKHX 3a/1a4;

VY 3 - HaxOIUTh KOPHU MHOTOUIEHOB C OJTHOM NNEPEMEHHOM, PaCKJIaAbIBATh MHOTOYJICHBI HA MHOXKHTEIIY;

VY 4 -BBINOJIHATH AEUCTBUSA C KOMIJIEKCHBIMH YHCIIAMH, IT0JIb30BAaThCSI TEOMETPUUECKON HHTEpIIpETaluen
KOMIUIEKCHBIX YHCEJI, B IPOCTEHIINX CIIy4asiX HaXOJUTh KOMIUIEKCHBIE KOPDHU YPAaBHEHUH C I€HCTBUTEIIbHBIMU
kod(purnmenTamu;

Y 5 - mpoBoAMTH NpeoOpa3oBaHMs YHMCIOBBIX M OYKBEHHBIX BBIPAXKECHUH, BKIIIOYAIOIIMX CTENEHHU,
paauKabl, Jorapu@mbl U TPUTOHOMETPUYECKHE (PYHKIINU;

Y 6 - onpenensaTh 3HaueHUE (YHKLIMU IO 3HAYEHUIO apryMeHTa MpHU PA3JIMYHBIX crocobax 3aJaHus
bynxumm;

VY 7 - ctpouTh rpauKH U3y4eHHBIX (DYHKIUH, BBITOIHATH IPe0Opa3oBaHus I'pauKoB;

VY 8 - onuckiBaTh Mo rpaduKy U 1o GpopmyIie MOBEICHUE U CBOWCTBA (PYHKITHH;

Y 9 - pemaTh ypaBHEHHs, CHCTEMbl YpPaBHEHHUH, HEpaBEHCTBA, HMCIIOJb3Ysl CBOMCTBA (PYHKIHMH M HX
rpau4eckue npeacTaBIeHuUs;

V¥ 10 - HaX0JUTh CyMMY OECKOHEYHO YOBIBAIOIIECH T€OMETPHUUECKHUI TPOrPECCHH;

Y 11 - BBUMCIATH TPOU3BOAHBIC W TIEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIMH, MPUMEHSS TMpaBHiIa
BBIYUCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIONb3YS CIIPAaBOYHBIC MATEPUAIIbI;

VY 12 - uccnenoBarh PyHKIIMH B CTPOUTH UX TpadUKHU C TTIOMOIIHIO MPOU3BOTHOM;

V¥ 13 - pemaTh 33124 ¢ IPUMEHEHUEM YpaBHEHUs KacaTesbHOW K rpaduKy QyHKIIUHU;

VY 14 - pemiaTh 3a/1a4 Ha HAXOX/IEHUE HAUOOJIBLIETO U HAUMEHBILIEr0 3HaYeHUs! (YHKLUHU HA OTPE3KE;

V¥ 15 - BbIUMCHATH IIIOIAb KPUBOJIMHEINHOMN Tpalenuy;

Y 16 - pemarb pauuoOHalbHbIE, MOKa3aTelbHbIE M JIOrapu(MUYECKHE YPAaBHEHUS U HEPaBEHCTBA,
HppalyOHAJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;



V 17 - noka3bIBaTh HECJIOKHbBIE HEPABEHCTBA,

VY 18 - pemats TEKCTOBBIE 3a/1aUl C IOMOLIBIO COCTABJIICHUs YPaBHEHUH, U HEPABEHCTB, HHTEPIPETUPYS
pe3yJbTaT C Y4EeTOM OFpaHUYEHHH YCIIOBUS 33aauH;

VY 19 - u3o00pakaTb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIIEHUH ypaBHEHNUN 1 HEPABEHCTB C JIBYMs
MIEPEMEHHBIMU U UX CHCTEM.

VY 20 - HaxoAWUTh NPUOIMKEHHBIE PEIIEHUS] YPaBHEHUM U UX CHCTEM, UCIIOJIb3Yys IpauuecKUil METO;

VYV 21 - pemarh ypaBHEHHs, HEPaBEHCTBA M CHCTEMbI C NMPUMEHEHHEM TrpaUuecKHX IpeacTaBlIeHUl,
CBOWCTB (pyHKIIUH, TPOU3BOIHOI;

VY 22 - pematb npocTeiiiine KOMOMHATOPHBIE 331a4d METOAOM Iepedopa, a TaKkKe C MCIOIb30BaHHUEM
U3BECTHBIX (hopMyi, TpeyroiapHuka Ilackans; BerYMCHATh KOdpuIHeHTs! OuHoMa HptoToHa o ¢gopmyre u ¢
HCIIOJIb30BaHKEM TpeyroyibHuKa [lackans;

VY 23 - BBIUMCIIATH BEPOSITHOCTU COOBITHI Ha OCHOBE IOJICYETa YUCIIAa UCXO/0B (TpOCTEHIINE CIIyyan);

VY 24 - COOTHOCUTH IUIOCKHME TeOMETpUYECcKHe (PUIyphl U TpEeXMEpPHbIE OOBEKTHI C WX OMUCAHUSIMH,
YepTekaMu, N300pakeHUSIME; Pa3indaTh U aHAIM3UPOBATh B3aUMHOE pacloyiokeHue Guryp;

VY 25 - uzo6paxaTtbh reoMeTpuuecKe (PUrypsl U Tela, BBIIOIHATD YEPTEXK [0 YCIOBUIO 331a4H;

VYV 26 - pemarb reoMETpUYECKHE 3a/aud, ONUPAsICh HA WU3YUYECHHBIE CBOMCTBA IUIAHUMETPUYECKUX H
CTEpPEOMETPUYECKUX (PUTYp M OTHOIIEHUN MEXIY HUMH, IPUMEHSS anreOpandeckuii ¥ TPUroHOMETPUUECKHMA
anmnapar;

VY 27 - NIpoBOOUTH OKA3aTeIbHBIE PACCYKIEHUS IIPU PEIICHUH 3a/1ad, 0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

VY 28 - BBIYMCIATH JUHEHHBIC JJIEMEHTHl M YIJIbl B MPOCTPAHCTBEHHBIX KOH(DHUTYpAIUsIx, 0ObeMbl U
TUTOIIA/IN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEHIITNX KOMOUHALINIA;

VY 29 - npuMeHsATh KOOPIUHATHO-BEKTOPHBIA METO/I 1711 BBIYUCIICHUSI OTHOIIEHUW, PACCTOSHUHN U YTJIOB;

V¥ 30 - cTpouTh CeYeHUs MHOTOI'PAaHHUKOB U M300pa)kaTh CEUEHUs! TEJ BPALLICHHS;

Pe3ynbTaThl 0CBOCHHUS AUCHUILIMHBI HANIPABJICHbI HA (OPMHPOBaHHE 00IIUX M MPO(eCcCHOHAIBHBIX
KOMIIeTEeHIUii, pe3yIbTaTOB BOCIIUTAHUS:
OO01ue KOMNETeHU MU

OK 01. BeiOupaTth cnocoObl pemieHds 3ajad NpoPecCHOHANbHON NEeATENbHOCTH, MPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEJCTBA IOHMCKAa, aHalW3a W HHTEpIpeTanuu HHGoOpManuu u
MH(OPMAIMOHHbIE TEXHOJIOTUH JUISl BHITTIOJHEHUS 3a/1a4 MPO(HEeCCUOHAIBHON AeATEIbHOCTH;

OK 03. IInanupoBaTh U pEaTU30BbIBATH COOCTBEHHOE MNPOPECCHOHATIBHOE W JIMYHOCTHOE DPa3BUTHE,
NPEeINPUHUMATENbCKYIO AESITEIBHOCTh B NMpo(ecCHoHaNbHO cdepe, MCIOIb30BaTh 3HAHUS MO MPaBOBOM M
(rMHAHCOBOW I'PaMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYAIIHSIX;

OK 04. 3¢ddexTrBHO B3aMOIEHCTBOBATH U Pa0OTATh B KOJIEKTUBE U KOMaH/IC,

OK 05. OcyiiecTBisTh YCTHYIO M TUCBMEHHYI0O KOMMYHHMKAIIMIO Ha TOCYAaPCTBEHHOM si3bIke Poccuiickoii
denepanuy ¢ y4eTOM 0COOCHHOCTEH COLMALHOTO U KYIBTYPHOTO KOHTEKCTA;

OK 06. ITposiBisATh Tpa’kIaHCKO-MTATPUOTUYECKYIO MO3UIIHNIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEICHUE
Ha OCHOBE TPAJUIMOHHBIX POCCUHWCKHUX JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C Y4YETOM
rapMOHHU3allMM  MEXHALMOHAJIBHBIX W MEXPEJIWTHO3HBIX  OTHOLIEHUH, TNPUMEHSATh  CTaHIAPThI
AHTUKOPPYILIMOHHOIO IOBE/ICHNUS;

OK 07. ConmeiicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH CPe/bl, PECypcocOepeKeHUI0, TPUMEHSTh 3HAHUS 00
U3MEHEHUN KIUMaTa, MPUHIMIB OepeKIMBOTO MPOU3BOACTBA, 3(P(HEKTUBHO NEHCTBOBATh B UPE3BBIYAMHBIX
CUTYaIUsX;

JInuHOCTHBIE pe3yJIbTaThI

JIP4. TIposIBISAIOIINN U IEMOHCTPUPYIONINH yBa)KEHUE K TPYY YEIIOBEKA, OCO3HAIOIIHIA IICHHOCTh COOCTBEHHOTO
TpyAa U Tpyla APYrux Jrofeil. DKOHOMUYECKU aKTUBHBIN, OPUCHTHPOBAHHBIA Ha OCO3HAHHBIN BBHIOOD chepsl
npodhecCHOHANBHON JEeSATENIbHOCTH C YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB, MOTPEOHOCTEH CBOEil ceMbw,
poccuiickoro obmecTBa. Bripaxkaronyii 0CO3HaHHYIO TOTOBHOCTh K TOJYYEHHIO Mpo(eccHOHAIBHOTO
00pa3oBaHusl, K HEMPEPHIBHOMY 00Pa30BAHHIO B TEUCHHE KU3HU J{eMOHCTPUPYIOIMIHI TO3UTUBHOE OTHOIIICHHE



K pEryJupOBaHMIO TPYAOBBIX OTHOIIEHHH. OpHEHTHUPOBAHHBIM Ha caMO00pa3oBaHHE U MPOPECCHOHATHHYIO
MEPETNOJArOTOBKY B YCJOBHSIX CMEHBI TEXHOJOTMUYECKOTO YKJIaJa U COMYTCTBYIOIIMX COIMAbHBIX MEpPEeMEH.
Crpemsmmiics K (GOpMHUPOBAHUIO B CETEBOW Cpele JMYHOCTHO U TMPOQPECCHOHAIBHOTO KOHCTPYKTUBHOTO
«¢POBOTO CIIEa»

JIP13. JIeMOHCTpUPYIOLIUI TOTOBHOCTh U CIIOCOOHOCTh BECTU JUANIOT C IPYTMMH JIFOJIBMU, JOCTUTATh B HEM
B3aMMOIIOHMMAHUS, HAXOAWTh OOIIME IeNW W COTPYAHHYATh JIS UX JOCTIDKEHUS B MpodecCHOHATbHOM
JeATEIIbHOCTH.

JIP14. TlposBisiiominii CO3HATENBbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BAHMIO KAaK YCIIOBHIO YCIIEHIHON
npo¢eCCHOHABHON U 00IIIECTBEHHON EATEIbHOCTH.

JIP18. IlpyHuMaromuii ¥ MOHUMAIOUIMI LEAN U 3a7a4yd COLMAJIbHO-93KOHOMHUYECKOTO pa3BuTHUs PecryOnuku
TarapctaH, TOTOBBI paboTaTh Ha €ro JOCTHKEHHE, CTPEMSIIMICS K TMOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH
pervoHa B HallMOHAJIILHOM M MUPOBOM MaciuTabe.

JIP19. IleMOHCTpUPYIOIINI YPOBEHB MOATOTOBKH, COOTBETCTBYIOIINII COBPEMEHHBIM CTaHIapTaM U MIEPEIOBBIM
TEXHOJIOT UM, IIOTPEOHOCTSM PETUOHAILHOTO PHIHKA.

1.3. PacnpeiejieHue OlleHUBAHMS Pe3yJbTATOB 00y4eHHUs

Pe3yabTaThbl 0cBOCHUA Pe3yabTaTnbl 0cBOCHUS @DopMbI U METObI
AU CHHUTLIMHBI AUCHUILINHBI OLIEeHKH
HAINPaBJIEHbI HA
¢popmupoBanue
OK u IIK JIP
Ymernb
BBIIIOJIHATH apupmernueckue | OK 01, OK JIP4, VYceTHBI o1poc
NENCTBHA, coYeTas YCTHBIE U | (2, OK 03, JIP13, TectupoBanue
NMCBMCHHBIC IPUEMBI, IPUMEHCHHE | OK (4, OK JIP14, Marematnueckuit
BBIYHMCIIUTEIbHBIX YCTPOWCTB; JUKTAHT
HAXOINUTh 3HAYCHUSA KOpHS 05, OK 06, JIP18, NupuBunyanbpHas
HaTypaJbHON CTENEHHU, CTENEHU C OK 07 JIP19 MpoBepoyHasi paborta
palMOHAIBHBIM IIOKAa3aTelIeM, IIpencraBnenue
norapudma, UCIIOJIb3YS npu pe3ynbTaToOB
HEOOXOMMOCTH BBIYMCIIUTEIbHBIC MIPaKTUYECKUX pabOT
YCTPOMCTBA,; MOJIb30BATHCSA KonTponbhas pabora
OLICHKOM M  TNPUKUIKOW  IIpHU Beinonnenue
MPaKTUYECKUX pacyeTax; 9K3aMEHAIIMOHHBIX
3a1aHUI




MMPUMCHATDL IMOHATHA, CBA3AHHBIC C
ACIMMOCTBIO HCJIBIX YHUCCII, IIpHU
peIIiCHUHN MATCMATUYCCKUX 3a1aY;

OK 01, OK

02, OK 03,

OK 04, OK
07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

YcTHbIN onpoc
TectupoBanue
MaremaTudecKkui
JHUKTAHT
NunuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3yJabTaTOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Brinmonnenue

JK3aMEHAI[MOHHBIX
3aIaHUN

Haxonutb KOpHM MHOTOYIIEHOB C
OJHON MEPEMEHHOM, pacKiIaJbIBaTh
MHOT'OYJICHEI Ha MHOYKUTEIH;

OK 01, OK

02, OK 03,

OK 04, OK
05

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NunuBunyanbHas
MpoBepoyHas pabora
[IpencraBnenue
pe3ynbpTaToOB
MPAKTUYECKUX padboT
Kontposbnas padota
Brimonnenue

3K3aMEHALIMOHHBIX
3aJaHui

NENCTBUA C
JHCIaMU,

BBITIOJIHATH
KOMIUIEKCHBIMHA
MOJIb30BaThCS reOMETPUYECKON
WHTEpIpeTauen KOMIIIEKCHBIX
yucelsl, B IMPOCTEHIIHUX CIydasx
HaXOAUTh KOMIUIEKCHBIE KOPHHU
YpaBHEHUN C JIEHCTBUTEIbHBIMU
Koa(purmeHTamMu;

OK 01, OK

02, OK 03,

OK 05, OK
06

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NnnuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
Kontponbnas padora
Brimonxenue

3K3aMEHAIMOHHBIX
3aJaHui

npeoOpa3oBaHUs
YHCIIOBBIX u OYKBEHHBIX
BBIPAKEHHIA, BKJTIOYAIOIINX
CTENeHH, PaJHKalbl, Jorapumsl U
TPUTOHOMETPHUYECKUE (DYHKIINH;

MPOBOAUTH

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JUKTAHT
NunuBuayanbHas
poBepoyHasi paborta
IIpencraBnenue
pe3ynbTaToOB
MIPaKTUYECKUX pabOT
KonTponbhas pabora
Brimonuenue

9K3aMCHAIITMOHHBIX

3aJITaHuN




onpenensaTh 3HaueHrne ¢pynkuuu mo | OK 01, OK JIP4, -OIlICHKA pe3yJIbTaTOB
3HA4YCHUIO aprymecHra opu | 02, OK 03, JIP13, BBITOJIHEHHS
PasIMuHBIX  crocodax  3ajaHusA | oK 04, OK JIP14, MPAKTUYECKUX 3aJaHHI;
ymme; 05 JIP18, -TEeCTUPOBAHUE;
JIP19 -yCTHBIE OTBETHI Ha
BOMPOCHI
ctpouts  Tpaduku  m3ydeHHslx | OK 01, OK JIP4, -OLICHKA pe3ynbTaToOB
ynxmi, BBIIIOTTHATE | (2, OK 03, JIP13, BBIIIOJIHEHUS
npeoOpa3oBaHus rpaduKoB; OK 04, OK JIP14, NPAKTHYECKMX 3aJaHUIA;
05 JIP18, -TECTHPOBAHUE;
JIP19 -YCTHBIE OTBETHI Ha
BOIIPOCHI
onuceiBaTh mo Tpaduky u 1o | OK 01, OK JIP4, YcTHbIi onpoc
Gopmyne nosemenue u cBoicTBa | ()2, OK 03, JIP13, TectupoBanue
b yHKIMI; OK 04, OK JIP14, Marematnueckuit
05, OK Oe, JIP18, II/[II;I{I;TI/?;{;L[yaHLHaﬂ
OK 07 JIP19 npoBepoyYHasi padbota
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX padboT
Konrponsnas padota
BeimonHenue
9K3aMEHAITMOHHBIX
3aJaHUN
pematb  ypaBHeHus, cuctemsl | OK 01, OK JIP4, YcTHbIi onpoc
ypaBHEHUH, HEPABEeHCTBa, | (2, OK 03, JIP13, TectupoBanue
MCTIONB3Ysl CBOWCTBA (PYHKIMI U UX | (K 05, OK JIP14, Marematuueckui
rpaduueckue mpeCTaBICHHUS, 06. OK 07 TIP18 JTUKTaHT
’ ’ NupuBuayanbpHas
JIP19 MpoBepoyHasi paborta
[IpencraBnenune
pe3ynbTaToOB
MPaKTUYECKUX padboT
KonrponsHas padota
BeinonHenue
9K3aMEHAITMOHHBIX
3aJaHU
HaxoauTh cymmy  Oeckoneuno | OK 01, OK JIP4, YcTHbI onpoc
yOBIBaromieit reoMeTpudeckuid | (02, OK 03, JIP13, TectupoBanue
MPOTPECCHUU; OK 04. OK JIP14 Marematuueckui
05 JIplg, | AMKTanT
’ NupuBunyanbHas
JIP19 IIpoBepoyHasi pabora
[IpencraBnenue
pe3ynbTaToB

MPaKTUYECKUX padboT
KonrponsHas padota
Brimonnenne

3K3aMEHAI[MOHHBIX
3aJIaHUN




BBIYHCIIATH MPOU3BO/IHBIC u
nepBOOOpa3HBIE JIEMEHTAPHBIX
GyHKIMHA, TOpUMEHss  [paBWiia
BBIYHCJICHUSA IMPOHU3BOAHBIX u
NepPBOOOPA3HBIX, UCTIONB3YS

CIIpaBOYHBIC MATCPHAJIBI;

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

YcTHbIN onpoc
TectupoBanue
MaremaTudecKkui
JHUKTAHT
NunuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3yJabTaTOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Brinmonnenue
9K3aMEHAIIMOHHBIX

3aIaHUN

uccienoBaTbh (GyHKIMH U CTPOUTH
ux Tpaduku C  TOMOIUIbIO
IIPOU3BOHOM;

OK 01, OK

02, OK 05,

OK 06, OK
07

JIP4,
JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NunuBunyanbHas
npoBepoyHas pabora
[IpencraBnenue
pe3ynbpTaToOB
MPAKTUYECKUX padboT
Kontposbnas padota
Brimonnenue

3K3aMEHALIMOHHBIX
3aJaHui

pemiath 3aJa4d ¢ IPUMEHEHUEM
ypaBHEHHUS KacaTeabHOU K rpaduky

dyHKIMY;

OK 01, OK
02, OK 03,
OK 04, OK
06, OK 07

JIP4,
JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NnnuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
Kontponbnas padota
Brimonxenue
SK3aMEHAI[MOHHBIX

3aJaHui

pemaTh 3aJaud Ha HaXO0XJICHHE
HauOONBIIETO ¥  HAWMEHBIIETO
3HaYeHHs (YHKINU Ha OTPE3KE;

OK 01, OK

02, OK 03,

OK 04, OK
05

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYceTHBI o1poc
TectupoBanue
Marematnueckuit
JUKTaHT
NunuBunyansHas
IpoBepoyYHas padboTa
IIpencraBnenue
pe3yJIbTaTOB
MIPaKTUYECKUX pabOT
KontponsHas padota
Beinonnenue

DK3aMEHAIIMOHHBIX
3aJITaHuN




BBIUUCIIATH ionianb
KPUBOJIMHEHHOM TpaIelnuy;

OK 01, OK

02, OK 03,

OK 04, OK
05

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

YcTHbIN onpoc
TectupoBanue
MaremaTudecKkui
JHUKTAHT
NunuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3yJabTaTOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Brinmonnenue

JK3aMEHAI[MOHHBIX
3aIaHUN

peuiaTth palroOHaIbHbIE,
MOKa3aTeIbHbBIE 51
Jorapu(MUUECKUE ypaBHEHUS U
HEPaBEHCTBA, HPpPALHOHAIbHBIE H
TPUTOHOMETPUYECKUE YPAaBHEHUS,
UX CUCTEMBI,

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NunuBunyanbHas
npoBepoyHas pabora
[IpencraBnenue
pe3ynbpTaToOB
MPAKTUYECKUX padboT
Kontponbnas padota
Brimonnenue

3K3aMEHALIMOHHBIX
3aJaHui

JOKa3bIBaTh HCCJIOXHBIC

HEPaBEHCTBA;

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NnnuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
Kontponbnas padota
Brimonxenue

3K3aMEHAIMOHHBIX
3aJaHui

TEKCTOBBIE  3a/auu  C
COCTaBJICHUS
HEPABEHCTB,
pe3ynpTar ¢

YCJIOBUS

pemarb
MTOMOUIBIO
yYpaBHEHUH, u
UHTEPIPETUPYS
y4eTOM  OIPaHWYCHUU
3a/1a4y;

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYceTHBI o1poc
TectupoBanue
Marematnueckuit
JUKTaHT
NunuBunyansHas
IpoBepoyYHas padboTa
IIpencraBnenue
pe3yJIbTaTOB
MIPaKTUYECKUX pabOT
KontponsHas padota
Beinonnenue

DK3aMEHAIIMOHHBIX
3aJITaHuN




n300pakaTb Ha KOOPJIMHATHOM
IUIOCKOCTH MHOJKECTBA pPEIIEHUI
YpaBHEHMH M HEPaBEHCTB C JBYMs
NEPEMEHHBIMHU U UX CHCTEM.

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,
JIP13,
JIP14,
JIP18,
JIP19

YcTHbIN onpoc
TectupoBanue
MaremaTudecKkui
JHUKTAHT
NunuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3yJabTaTOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Brinmonnenue

JK3aMEHAI[MOHHBIX
3aIaHUN

HaXO0JUTh NpUOIIMKEHHBIE
pellIeHrs] YPaBHEHUN U UX CHCTEM,
UCTIONB3Ys TpapruecKuii METOI;

OK 01, OK

02, OK 03,

OK 04, OK
05

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NunuBunyanbHas
npoBepoyHas pabora
[IpencraBnenue
pe3ynbpTaToOB
MPAKTUYECKUX padboT
Kontposbnas padota
Brimonnenue

3K3aMEHALIMOHHBIX
3aJaHui

pelaTb ypaBHEHMsI, HEPAaBEHCTBA U
CUCTEMBI c MIPUMEHEHUEM
rpau4ecKux IIPEJICTaBICHUH,
CBOMCTB (PYHKIIMIA, TPOU3BOIHOM;

OK 01, OK

02, OK 03,

OK 04, OK
05

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NnnuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
Kontponbnas padota
Brimonxenue

3K3aMEHAIMOHHBIX
3aJaHui

pelaThb [IPOCTEMIINE
KOMOWHATOPHBIC 3aJa4d METOJIOM
nepebopa, a TaKKe c
UCTIOJIb30BaHUEM W3BECTHBIX
dopmyn, TpeyronpHuka Ilackans;
BBIYHCIISITh KO3 PHUITUEHTBI
ounoma HeroToHa mo dopmyre u ¢
UCTIOJIb30BAHUEM  TPEYrOJIbHUKA
ITackans;

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYceTHBI o1poc
TectupoBanue
Marematnueckui
JUKTAHT
NunuBuayanbHas
poBepoyHasi paborta
IIpencraBnenue
pe3ynbTaToOB
MIPaKTUYECKUX pabOT
KonTponbhas pabora
Brimonuenue

DK3aMEHAIIMOHHBIX
3aJITaHuN




BBIYHCIIATH BEPOSITHOCTH COOBITHIA
Ha OCHOBE TO/ICYETa YHCJIAa HCXOJI0B
(mpocreiinme ciy4an);

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

YcTHbIN onpoc
TectupoBanue
MaremaTudecKkui
JHUKTAHT
NunuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3yJabTaTOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Brinmonnenue

JK3aMEHAI[MOHHBIX
3aIaHUN

COOTHOCHTb IJIOCKHE
reOMETPUYECKUE burypsl "
TpeXMepHble  OOBEKTBI C  HX
OTIMCAHWSIMH, YepTeKaMH,
U300paKEeHUSIMM;  pa3iuyaTh U
aHAJIM3UPOBATh B3aMMHOE
pacrniosiokeHue puryp;

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,
JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NunuBunyanbHas
npoBepoyHas pabora
[IpencraBnenue
pe3ynbpTaToOB
MPAKTUYECKUX padboT
Kontposbnas padota
Brimonnenue

3K3aMEHALIMOHHBIX
3aJaHui

n300paxkaTh r€OMETPUUECKUE
Gurypsl 1 Tena, BBINOIHITD YePTExkK
I10 YCJIOBHIO 3a/1a4H;

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NnnuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
Kontponbnas padota
Brimonxenue

3K3aMEHAIMOHHBIX
3aJaHui

pelmarb TeOMETPUYECKUE 3a/1auu,
ONMpasCh Ha M3Y4YCHHBIE CBOMCTBA
TJITAHUMETPUYECKUX u
cTepeoMeTpuueckux  puryp w
OTHOIIIEHUU MEXIY HUMH,
MPUMEHSS  aJreOpandeckuii |
TPUTOHOMETPUYECKUH aImapar;

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,
JIP13,
JIP14,
JIP18,
JIP19

VYceTHBI o1poc
TectupoBanue
Marematnueckuit
JUKTaHT
NunuBunyansHas
IpoBepoyYHas padboTa
IIpencraBnenue
pe3yJIbTaTOB
MIPaKTUYECKUX pabOT
KontponsHas padota
Beinonnenue

DK3aMEHAIIMOHHBIX
3aJITaHuN




IIPOBOJAUTH JI0Ka3aTesbHbIE
pacCcyXJeHus NpH PEIICHUM 3a/1ad4,
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI

Kypca;

OK 01, OK

02, OK 03,

OK 04, OK
05

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

YcTHbIN onpoc
TectupoBanue
MaremaTudecKkui
JHUKTAHT
NunuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3yJabTaTOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Brinmonnenue
9K3aMEHAIIMOHHBIX

3aIaHUN

BBIYUCIIATH JIMHCHHBIC 3JIEMCHTHI U
YTIIBI B MIPOCTPAHCTBEHHBIX
KOH(UTypanusx, 00BEMBbI u
IJTIOIIA TN MOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEI U UX
MPOCTEUININX KOMOWHAITNI;

OK 01, OK
02, OK 03,
OK 04, OK
06, OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NunuBunyanbHas
npoBepoyHas pabora
[IpencraBnenue
pe3ynbpTaToOB
MPAKTUYECKUX padboT
Kontponbnas padota
Brimonnenue

3K3aMEHALIMOHHBIX
3aJaHui

IIPUMEHSATD KOOPJHMHATHO-
BEKTOPHBIN METOJ 11 BBIYMCIICHUS
OTHOILLIEHUH, PACCTOSHUN U YIJIOB;

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYeTHBI o1poc
TectupoBanue
Marematnueckui
JTUKTaHT
NnnuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
Kontponbnas padota
Brimonxenue

3K3aMEHAIMOHHBIX
3aJaHui

CTPOUTH CCUCHUSA MHOI'OT'PAHHHUKOB
U u300pakaTb  CEUEHUS Tl
BpAIICHHUS,

OK 01, OK
02, OK 03,
OK 04

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

VYceTHBI o1poc
TectupoBanue
Marematnueckuit
JUKTaHT
NunuBunyansHas
IpoBepoyYHas padboTa
IIpencraBnenue
pe3yJIbTaTOB
MIPaKTUYECKUX pabOT
KontponsHas padota
Beinonnenue

9K3aMCHAIITMOHHBIX

3aJITaHuN

3HATL/MIOHUMATH




3HayeHue Marematuyeckol Hayku | OK 01, OK JIP4, YcTHbIN onpoc
AU peNIeHus 387124, BOSHUKAIKX | 02, OK 03, JIP13, TectupoBanue
B TCOPMH W TPAKTHKE; WIHPOTY M | (K 04, OK JIP14, MartemaTHueckuii
OTPAaHUYEHHOCTh MIPUMEHEHUS 05 JIP18, JTUKTAHT
MaTeMaTUYeCKUX  METOAOB K NupuBunyanbHas
aHaIU3y u UCCIIEIOBAaHUIO JIP19 IpoBepoyHasi pabota
MIPOLIECCOB U SABJICHHUI B MPUPOJIE U [IpeacraBnenue
001I1EeCTBE; pe3yabTaToB
MPAKTUYECKUX paboT
KonTponbhas pabora
Beimonnenue
9K3aMEHAI[MOHHBIX
3aaHUI
3HaYeHUE NPaKTHKU U Bompocos, | OK 01, OK JIP4, VYeTHBI o1poc
BO3HUKAIOIINX B camoit | (2, OK 03, JIP13, TectupoBanue
MaTEeMATHUKE, Uit GOPMUPOBAHUS U | QK 04, OK JIP14, Marematuueckuit
Pa3BUTHSI MAaTEMAaTUYECKOU HAYKH; 07 P18, JTUKTaHT
NupuBuayanbHas
P19 MpoBepoyHas pabora
[IpencraBnenue
Pe3yabTaToB
MPAKTUYECKUX padboT
Kontposbnas padota
Beimonnenue
9K3aMEHAI[MOHHBIX
3a/IaHuN
uaen  pacmmpenus  uyucnobix | OK 01, OK JIP4, VYeTHBI o1poc
MHO’KECTB KakK crmocoba | 02, OK 05, JIP13, TectupoBanue
IIOCTPOCHHUS HOBOTO | (K (6, OK JIP14, Marematuueckuit
MaTeMaTHUYeCKOro ammapara Uit 07 P18, JTUKTaHT
pelieHusl NPaKTUYeCKUX 3a7ady u NupuBunyanbHas
BHYTPEHHHX 3a71a4 MaTEeMaTHKH; JIP19 IpoBepoyHasi pabota
[IpencraBnenue
pe3yabTaToB
MPAKTUYECKUX paboT
Kontponbnas padota
Beimonnenue
SK3aMEHAI[MOHHBIX
3aJaHui
3Hauenue uupe, wmerogoB u | OKO0I, OK JIP4, YcerHblii orpoc
pe3yabTaToB anreopbl v | 02, OK 04, JIP13, TectupoBanue
MaTeMaTHIECKOro  aHamsa i | OK (5, OK JIP14, Marematnueckuit
MOCTPOCHUSA MOJIENe peambHBIX JTUKTaHT
MIPOIIECCOB U CUTYaIIN; 06, OK 07 JIP18, NupuBunyanbpHas
P19 poBepoyHasi paborta
IIpencraBnenue
pe3yNabTaTOB

MIPaKTUYECKUX pabOT
KontponsHas padota
Brimonuenue

DK3aMEHAIIMOHHBIX
3aJITaHuN




Bo3MOkHOCTH  reometpun st | OK 01, OK JIP4, YcTHbIN onpoc
ONMCaHUss  CBOWCTB  peajbHBIX | (2, OK 03, JIP13, TectupoBanue
MPEAIMETOB M MX  B3AUMHOTO | (K (4, OK JIP14, Marematuueckuit
PacCIONIOKEHNUS, 05, OK 06, JIP18, JTUKTAHT
OK 07 TIP19 NunuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Beimonnenue
3K3aMEHAI[MOHHBIX
3aaHUI
YHHMBEpCaJIbHBIA XxapakTep 3akoHoB | OK 01, OK JIP4, VYeTHBI o1poc
JIOTUKH MaTeMaTHIecKuX | (2, OK 03, JIP13, TectupoBanue
PacCyKICHHH, UX IPUMEHUMOCTh B | (K 04, OK JIP14, Marematnueckui
Pa3IUYHBIX obnactsax 05. OK 06 P18 JTUKTaHT
YeJIOBEYECKOH AeITEILHOCTH; ’ ’ ’ NupuBuayanbHas
OK 07 P19 npoBepoyHas pabora
[IpencraBnenue
pe3ynbpTaToOB
MPAKTUYECKUX padboT
Kontposbnas padota
Brimonnenue
3K3aMEHAI[MOHHBIX
3a/IaHuN
pasnnuue tpeboBanuii, | OK 01, OK JIP4, VYeTHBI o1poc
MIPEABIBISIEMBIX K| 02, OK 03, JIP13, TectupoBanue
JIOKa3aTeNbCTBAM B MAaTeMAaTHKE, | (K (4, OK JIP14, Marematuueckuit
€CTEeCTBEHHBIX, CONMaNBHO- | 5, OK 06, P18, JTUKTaHT
SKOHOMUYECKUX M TyMaHUTapHbBIX NnnuBunyanbHas
HayKax, Ha MPaKTHKE; OK 07 P19 npoBepoyHas pabora
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
Kontponbnas padota
Brimonxenue
SK3aMEHAI[MOHHBIX
3aJaHui
poisib akcuomaTuku B Marematuke; | OK 01, OK JIP4, YcerHblii orpoc
BO3MOKHOCTh nocTpoeHus | (2, OK 04, JIP13, TectupoBanue
MaTeMaTI/I‘-IeCKI/IX“ TEOpUi Ha | OK 05, OK JIP14, Marematnueckui
AKCMOMaTHYECKOMN OCHOBE; 07 P18, JUKTAHT
3HAYCHUE aKCUOMATHKU JIJIs1 APYTUX NnnuBunyansHas
oOnacTeil 3HaHUS U JJIs1 TPAKTHUKY; P19 poBepoyHasi paborta
IIpencraBnenue
pe3ynbTaToOB

MIPaKTUYECKUX pabOT
KontponsHas padota
Brimonuenue

DK3aMEHAIIMOHHBIX
3aJITaHuN




BEPOSITHOCTHBIH
Pa3IMYHBIX
3aKOHOMEPHOCTEH
OKPYKaIOIIETO MUPA;

Xapakrtep
MIPOIIECCOB

u

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 07

JIP4,

JIP13,
JIP14,
JIP18,
JIP19

YcTHbIN onpoc
TectupoBanue
MaremaTudecKkui
JHUKTAHT
NunuBunyanbHas
IpoBepoyHasi pabota
[IpencraBnenue
pe3yJabTaTOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Brinmonnenue

JK3aMEHAI[MOHHBIX
3aIaHUN

Kon u HaumeHoBaHue popmMupyeMbIX KOMIIETEHIIUI

Pasznen/Tema

KounrposabHo-
OLICHOYHbIE
CpeacTBa

OK 01. BsiOupats cmocoObl

peUICHUA

3amay  mpodeccuoHaTbHOM

ACATCIIBHOCTU, IPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAaM.

Tema 1.1-1.7

3amanue 1.1
3amanue 1.2
IPOMEK.
aTTeCT.

Tema 2.1-2.6

3amanue 2.1
3amanue 2.2
[Ipomex.
aTTecCT.

Tema 3.1-3.4

3amanue 3.1
3aganue 3.2
[Tpomex.
aTTeCT.

Tema 4.1-
4.11

3amanue 4.1
3amanue 4.2
3amanue 4.3
[Ipomex.
aTTeCT.

Tema 5.1-5.2

3amganue 5.1
3amanue 5.2

Tema 6.1-
6.11

3amanue 6.1
3amanue 6.2
3anmanue 6.3
[Tpomex.
aTTecCT.

Tema 7.1-
7.16

3amanue 7.1
3amanue 7.2
3amanue 7.3
3aganue 7.4
[Ipomex.
aTTECT.




Tema 8.1-8.6

3amanue 8.1
3amanue 8.2
[Ipomex.
aTTeCT.

Tema 9.1-9.5

3amanue 9.1
3amanue 9.2
[Ipomex.
aTTecCT.

Tema 10.1-
104

3amanue 10.1
3amanue 10.2
3aganue 10.3
[Tpomex.
aTTecCT.

Tema 11.1-
11.7

3amanue 11.1
3aganue 11.2
3amanuell.3
IIpomex.
aTTeCT.

Tema 12.1-
12-4

3amganue 12.1
3amanue 12.2

Tema 13.1-
13.7

3amanue 13.1
3amanue 13.2
3amanme 13.3
[Tpomex.
aTTeCT.

Tema 14.1-
14.6

3ananue 14.1
[Ipomex.
aTTeCT.

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBA IIOMCKA, aHaIW3a M
UHTEpIpeTanuu WHGOpMaUd U HWHPOPMAIMOHHBIE TEXHOJIOTHUU IS
BBITTOJIHEHHS 33124 MTPO(ECCHOHALHON JISATEIIbHOCTH

Tema 1.1-1.7

3amanue 1.1
3aganue 1.2
MIPOMEK.
aTTECT.

Tema 2.1-2.6

3aganue 2.1
3amanue 2.2
[Ipomex.
aTTeCT.

Tema 3.1-3.4

3amanue 3.1
3amanue 3.2
IIpomex.
aTTeCT.

Tema 4.1-
4.11

3amganue 4.1
3anmanue 4.2
3amanue 4.3
IIpomex.
aTTeCT.

Tema 5.1-5.2

3amanue 5.1
3aganue 5.2




Tema 6.1-
6.11

3amanue 6.1
3amanue 6.2
3aganue 6.3
[Ipomex.
aTTecT.

Tema 7.1-
7.16

3amanue 7.1
3amanue 7.2
3amanue 7.3
3amanue 7.4
[Ipomex.
aTTecT.

Tema 8.1-8.6

3amanue 8.1
3aganue 8.2
[Tpomex.
aTTecCT.

Tema 9.1-9.5

3amganue 9.1
3amanue 9.2
[Ipomex.
aTTEeCT.

Tema 10.1-
10.4

3amanue 10.1
3amanue 10.2
3aganue 10.3
[Tpomex.
aTTeCT.

Tema 11.1-
11.7

3amanue 11.1
3amanue 11.2
3amanuell.3
IIpomex.
aTTeCT.

Tema 12.1-
12-4

3amanue 12.1
3amanue 12.2

Tema 13.1-
13.7

3amganune 13.1
3amanue 13.2
3aganue 13.3
[Ipomex.
aTTeCT.

Tema 14.1-
14.6

3aganue 14.1
[Ipomex.
aTTeCT.

OK 03. IInanupoBaTh U peanu3oBbIBaTh COOCTBEHHOE MPOdeCcCCHOHAIbHOE
U JINYHOCTHOE Pa3BUTHE.

Tema 1.1-1.7

3amanue 1.1
3amanue 1.2
TIPOMEXK.
aTTecT.

Tema 2.1-2.6

3amanme 2.1
3amanue 2.2
IIpomex.
aTTeCT.




Tema 3.1-3.4

3amanue 3.1
3amanue 3.2
[Ipomex.
aTTeCT.

Tema 4.1-
4.11

3amanue 4.1
3ananue 4.2
3amanme 4.3
IIpomex.
aTTecT.

Tema 5.1-5.2

3amanue 5.1
3aganue 5.2

Tema 6.1-
6.11

3amanue 6.1
3aganue 6.2
3amanue 6.3
IIpomex.
aTTEeCT.

Tema 7.1-
7.16

3amanue 7.1
3aganue 7.2
3amanue 7.3
3ananue 7.4
[Ipomex.
aTTEeCT.

Tema 8.1-8.6

3amanue 8.1
3amanue 8.2
IIpomex.
aTTecT.

Tema 9.1-9.5

3amanue 9.1
3aganue 9.2
[Tpomex.
aTTeCT.

Tema 10.1-
10.4

3amanue 10.1
3aganue 10.2
3aganue 10.3
[Ipomex.
aTTeCT.

Tema 11.1-
11.7

3amanue 11.1
3amanue 11.2
3agannell.3
[Ipomex.
aTTeCT.

Tema 12.1-
12-4

3amanue 12.1
3aganue 12.2

Tema 13.1-
13.7

3amanue 13.1
3amanue 13.2
3amanue 13.3
[Tpomex.
aTTeCT.

Tema 14.1-
14.6

3aganue 14.1
IIpomex.
aTTecT.

OK 04. DddexTnBHO B3aMMOJIEUCTBOBATh M pabOTaTh B KOJUIEKTHBE W
KOMaHJie.

Tema 1.1-1.7

3amanue 1.1
3amanue 1.2
MIPOMEK.
aTTecT.




Tema 2.1-2.6

3amanue 2.1
3amanue 2.2
[Ipomex.
aTTeCT.

Tema 3.1-3.4

3amanue 3.1
3amanue 3.2
[Ipomex.
aTTecCT.

Tema 4.1-
4.11

3amanue 4.1
3amanue 4.2
3amanue 4.3
[Tpomex.
aTTecCT.

Tema 5.1-5.2

3amanue 5.1
3aganue 5.2

Tema 6.1-
6.11

3aganue 6.1
3amanue 6.2
3aganue 6.3
[Ipomex.
aTTecT.

Tema 7.1-
7.16

3amanue 7.1
3amanue 7.2
3amanue 7.3
3amanue 7.4
IIpomesx.
aTTecT.

Tema 8.1-8.6

3amanue 8.1
3aganue 8.2
[Tpomex.
aTTeCT.

Tema 9.1-9.5

3amanue 9.1
3aganue 9.2
[Ipomex.
aTTECT.

Tema 10.1-
104

3amanue 10.1
3amanue 10.2
3amanwue 10.3
[Ipomex.
aTTecT.

Tema 11.1-
11.7

3amanue 11.1
3amanue 11.2
3amanuell.3
[Tpomex.
aTTEeCT.

Tema 12.1-
12-4

3aganue 12.1
3amanue 12.2

Tema 13.1-
13.7

3amanue 13.1
3amanue 13.2
3amanme 13.3
[Ipomex.
aTTecT.

Tema 14.1-
14.6

3amanue 14.1
[Ipomex.
aTTecT.




OK 05. OcymecTBisiTh yCTHYIO W NUCbMEHHYK) KOMMYHHUKAIMIO Ha
rocynapcTBEHHOM s3bike Poccuiickoit deneparun ¢ yaeToM 0COOEHHOCTEH
COITMAJIBHOTO M KYJIbTYPHOTO KOHTEKCTA.

Tema 1.1-1.7

3amanue 1.1
3amanue 1.2
IPOMEK.
aTTeCT.

Tema 2.1-2.6

3amanue 2.1
3amanue 2.2
[Ipomex.
aTTecCT.

Tema 3.1-3.4

3amanue 3.1
3amanue 3.2
IIpomex.
aTTeCT.

Tema 4.1-
4.11

3aganue 4.1
3amanue 4.2
3aganue 4.3
IIpomex.
aTTECT.

Tema 5.1-5.2

3aganue 5.1
3aganue 5.2

Tema 6.1-
6.11

3amanue 6.1
3aganue 6.2
3amanue 6.3
IIpomex.
aTTeCT.

Tema 7.1-
7.16

3amanue 7.1
3aganue 7.2
3amanue 7.3
3amanue 7.4
[Tpomex.
aTTeCT.

Tema 8.1-8.6

3amanue 8.1
3aganue 8.2
[Ipomex.
aTTECT.

Tema 9.1-9.5

3amanue 9.1
3amanue 9.2
IIpomex.
aTTeCT.

Tema 10.1-
104

3amanue 10.1
3amanue 10.2
3amanue 10.3
IIpomex.
aTTeCT.

Tema 11.1-
11.7

3amanue 11.1
3amanue 11.2
3amanmell.3
IIpomex.
aTTeCT.

Tema 12.1-
12-4

3amanue 12.1
3aganue 12.2




Tema 13.1-
13.7

3amanue 13.1
3amanue 13.2
3aganue 13.3
[Ipomex.
aTTecT.

Tema 14.1-
14.6

3aganue 14.1
[Ipomex.
aTTecCT.

OK  06.
ACMOHCTPUPOBATH OCO3HAHHOC TIIOBCACHHUC HA OCHOBC TpPAAUIIMOHHBIX
pOCCHfICKPIX AYXOBHO-HPABCTBCHHBIX HeHHOCTeﬁ, B TOM YHCJIC C YYCTOM

[IposiBAATE  Tpa’KAAHCKO-NATPUOTUYECKYIO  IO3MIIHIO,

rapMOHHU3allMu MCKHAOWOHAJIBHBIX W MCEKPCIUTHO3HBIX OTHOI]_IeHI/II\/'I,
NPUMCHATH CTAHAAPTHI AHTUKOPPYIIITUOHHOI'O IMMOBCACHMA.

Tema 1.1-1.7

3amanue 1.1
3amanue 1.2
MIPOMEXK.
aTTeCT.

Tema 2.1-2.6

3aganue 2.1
3amanue 2.2
IIpomex.
aTTEeCT.

Tema 3.1-3.4

3amanue 3.1
3aganue 3.2
[Ipomex.
aTTecCT.

Tema 4.1-
4.11

3anmanue 4.1
3amanue 4.2
3amanue 4.3
[Tpomex.
aTTeCT.

Tema 5.1-5.2

3aganue 5.1
3amanue 5.2

Tema 6.1-
6.11

3aganue 6.1
3amanue 6.2
3aganue 6.3
[Ipomex.
aTTECT.

Tema 7.1-
7.16

3aganue 7.1
3amanue 7.2
3amanue 7.3
3amanue 7.4
[Ipomex.
aTTeCT.

Tema 8.1-8.6

3amanue 8.1
3amanue 8.2
[Tpomex.
aTTecCT.

Tema 9.1-9.5

3amanue 9.1
3amanue 9.2
IIpomex.
aTTeCT.

Tema 10.1-
104

3amanue 10.1
3amanue 10.2
3amanwme 10.3
[Ipomex.
aTTecT.




Tema 11.1-
11.7

3amanue 11.1
3amanue 11.2
3agannell.3
[Ipomex.
aTTecT.

Tema 12.1-
12-4

3aganue 12.1
3amanue 12.2

Tema 13.1-
13.7

3amanue 13.1
3amanue 13.2
3amanue 13.3
IIpomex.
aTTecT.

Tema 14.1-
14.6

3aganue 14.1
[Ipomex.
aTTecT.

OK 07.

pecypcocOepereHHIO,

ConencTBoBaTh

IIPUMCHATDH

COXPAaHCHHUIO

OKpYy>Karolen

Cpebl,

3HaHUs 00 W3MEHEHWW KIIMMATa,
MPUHLUIB  OEpEeXIMBOTO MPOU3BOACTBA, 3(PQPEKTUBHO JAEUCTBOBaTH B
YpEe3BBIYANHBIX CUTYAIHSX.

Tema 1.1-1.7

3aganue 1.1
3aganue 1.2
IPOMEIK.
aTTeCT.

Tema 2.1-2.6

3amanue 2.1
3aganue 2.2
[Tpomex.
aTTeCT.

Tema 3.1-3.4

3amanue 3.1
3amanue 3.2
IIpomex.
aTTeCT.

Tema 4.1-
4.11

3aganue 4.1
3amanue 4.2
3aganue 4.3
IIpomex.
aTTECT.

Tema 5.1-5.2

3aganue 5.1
3aganue 5.2

Tema 6.1-
6.11

3amanue 6.1
3amanue 6.2
3amanue 6.3
IIpomex.
aTTeCT.

Tema 7.1-
7.16

3amanue 7.1
3aganue 7.2
3amanue 7.3
3amanue 7.4
[Tpomex.
aTTeCT.

Tema 8.1-8.6

3amanue 8.1
3amanue 8.2
[Ipomex.
aTTecT.

Tema 9.1-9.5

3amanue 9.1
3amanue 9.2
IIpomex.
aTTEeCT.




Tema 10.1- | 3amague 10.1
104 3amanue 10.2
3aganue 10.3
[Ipomex.
aTTecT.
Tema 11.1- | 3aganue 11.1
11.7 3amanue 11.2
3agannell.3
[Tpomex.
aTTecT.
Tema 12.1- | 3aganue 12.1
12-4 3amanue 12.2
Tema 13.1- | 3amanme 13.1
13.7 3amanue 13.2
3aganue 13.3
[Ipomex.
aTTECT.
Tema 14.1- | 3amanue 14.1
14.6 [Tpomex.
aTTecT.

3. DoHJ OLEHOYHBIX CPeJICTB IS TeKYLIero KOHTPOJIs

Tekymuii KOHTPOJb MPOBOJSATCS BO BpeMsl ayJUTOPHBIX 3aHATHI MO MaTeMaTHKE B COOTBETCTBUHU C
yueOHBIM TUTAaHOM | pabodeit mporpammbel OJ] «MaremaTuka» Mo BCeM paszjieiiaM MporpamMMmbl. Texymuit
KOHTPOJIb COCTOUT M3 JBYX YaCTEH: TeOpeTudyeckoil u mpakTuueckoi. [Ipu aTom obydaromuecs noay4yaroT 1Be
OTMETKH.

TeopeTudeckast 4acTh MPOXOTUT B (hOpME YCTHBIX OTBETOB: O0YHYAIOIINECS BBHITATHBAIOT MATh KAPTOUYEK C
BOMIPOCAMH, JAIOT TMOJHBIA OTBET (CO CIIMCKOM BONPOCOB OOYYArOIIMECs 3HAKOMSTCS B Hadaje W3y4CHHS
paszznena).

IlIxana nepesoda 6ann06 ¢ ommemku no NAMUOANILHOIU cCUCHeMe

Ommemka Konuuecmeo éepuvix omeemoe na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3aaHus MpaKTHUYEeCKON YacTu (KOHTPOJIbHBIE pabOThl) YACTUYHO B3SITHI U3 OTKpbITOro O0anka EI'D u BITP
110 MaTeMaTHUKe.

Ha BeImosiHeHHE KOHTPOJIBHON pabOThI MO MaTeMaTHKe JaeTcs | akageMudeckuit yac (45 MUHYT).

KonTponbHas pabota cocTouT ux 2-Xx yacteid. B mepBoil yactu mpeanaraercs BBIIOTHUTH 4 3a7aHUs —
BBIOPATH MPABWIIbHBINA OTBET U3 YETHIPEX MPEIIOKEHHBIX. BO BTOpOIi 4acTH npeiaracTcst BHITOJIHHATD 6 3aaHUi
— o(hopMHUTH XOJ] peIICHUS U 3aIUCATh MOTy4YEHHBIA OTBET.

3a mpaBWIBHOE BBITIOJIHEHHE JIFOOOTO 3a/JaHMsl MEPBOM YacTH OOy4YaIOIIUKCS TMOJydaeT OJWH Oasuia.
[IpaBuibHOE BBIMIONIHEHUE 3aJaHUN BTOPOM 4YacTW oOlleHWBaeTcs 2 OamtamMu win 1 OaljioM 3a 4aCTHYHOE
pelieHue.

bamnbl, momy4eHHbIE 32 BCE BBIIOJIHEHHBIC 33/1aHUsI, CYMMUPYIOTCS.

Ixana nepeBoga 0a/1710B B OTMETKH 0 NATHOANJIBHON cHCTeMe

Ommemka Yucno 6annos,
Heo0x00umoe 01141 noJIy4eHuss OmmemKku

«3» (y0o08.) 8-10




«4» (xopouwio) 11-13

«5» (omauuno) 14-16

Kpurtepuu onieHOK NpoOBEePOYHBIX padoT
Onenka «5»: IpH MpaBUIBHOM BBIIIOJIHEHUH BCEX 3aJaHUN
Ouenka «4»: npu HEBBITOJIHEHUU OJTHOTO 3aJITaHUS
Onenka «3»: mpu MpaBUWIbHOM BbIONHEHUH 60% 3amaHuit
OueHka «2»: npu NpaBUILHOM BhIMOJHEHUN MeHee  60% 3amaHuii
Orenka «1»: mpu He BBIIOJIHEHUH HU OJTHOTO 33JJaHuUs



Pasnea 1. IloBTopeHne Kypca 0CHOBHOM IIKOJIBI
3aganue 1.1 KonTponbHas padora Nel (BxomaHoii KOHTPOJIb)

O0s13aTenbHas 4acThb

[Mpu pemennu 3ananuii 1-4 3anummTe NpaBUIBHBIN OTBET U3 YETHIPEX MPEATOKECHHBIX
1. (1 6anm) Packpoiite popmyity COKpaIlIEHHOTO YMHOXEHHS a2-b2:

A) a2-2ab+b2 B) (a-b)(a+b); B) a2+2ab-b2; I') (a-b)(a-b)

2. (1 6ann) [Inomaap TpeyroabHUKA BBIUUCISETCS 110 GopMyIIe:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

3. (1 6amn) Kakoe u3 crneayromux 9ucell 3aKII0UeHO MEXKITY YACIaMi |

A)0,4; B) 0,5; B) 0,6; I') 0,7
4. (1 6ann) dansl rpapuxu Gyaxnuii. Kakas gopmyna cootBeTcTByeT rpaduky 3):

1) 2) 3)
v 71 \
[ | |
BERCEA RN a1 i ol 3
|
|
1
| 6 9
V= —-X— . 2_ ) y=——
a2 gy =x TRty X; ) y=x+5.

[Ipu BeIMONHEHUN 3aJaHUN 5-8 3aMUIINTE X0 PELICHUS U MOJyYeHHbIH OTBET.

5. (2 6anna) Beraucnure:

6. (2 6anna) Pemnte ypaBuenue x2-7x+10=0. Ecnu ypaBHeHHne uMeeT 06ojiee OJHOTO KOPHS, B OTBET
3aIUIIATE MEHBIINNA U3 KOPHEH.

7. (2 6anna) [na pemonTa Tpedyetcs 57 pynoHoB 06oeB. Kakoe HanMeHbIIee KOJIUYECTBO MaYeK
000ITHOT 0 KJIesl HYXHO JJI TAKOI'O PEMOHTA, €M 1 mauka Kies paccuuTaHa Ha 5 pyJIOHOB?

8. (2 6anna) Beicora BH napannenorpamma ABCD nenut ero cropony AD Ha otpesku AH=2 u
HD = 32. Inaronans napamnenorpamma BD pasna 40. Haiiaure nomans napamienorpamma.

JlomomHuTEeIbHAS YacTh

[Ipu BeIMONTHEHNM 3aJ]aHKA 9 3aMUIIUTE X0, 000CHOBAHUE PEIICHUS U IOJTY4YEHHBIN OTBET.

9. (3 6amna) Pp10010B MPOTUIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSTHUE BBEPX 10 TCUCHHIO
peKu, 3aTeM OpOCHII IKOpPb, 2 Yaca JIOBUJI peI0y M BEpHYJICS 00paTHO yepes S5 yacoB OT Hayasia
nyremiectBusi. Ha kakoe paccTosiHue OT NIPUCTaHU OH OTIUIBLI, €CJIM CKOPOCTh TEUEHUS! PEKH paBHA
2 KM/4, 2 COOCTBEHHAsI CKOPOCTD JIOAKU 6 KM/4?

TaIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHUs
OTBeT b b B A 2,7 2 12 816 8




Pa3znen2. [IpsmMble ¥ MJIOCKOCTH B MPOCTPAHCTBE.

3aganue 1.1 OTBEeTUTL HA TEOPEeTHYECKHE BONMPOCHI:

b S

PN

9.

Coopmynupyiite Teopemy [Tudaropa.

[lepeuncnure OCHOBHBIE (DUTYPHI B IPOCTPAHCTBE.

[Tepeuncnure cnocoObl 3a1aHUS TNIOCKOCTH.

[Iponomxutre Teopemy: «Ecnu oHa U3 IBYX MapajljiesbHbIX NPSIMbBIX MEPHEHIUKYISIPHA IUIOCKOCTH,
TO...».

IIponomxure Teopemy: «Ecnm 1Be mapauiebHbIE IVIOCKOCTH NIEPECEKAOTCS TPETHEH, TO. ...
Coopmynupyiite onpeesieHue IByrpaHHOro yria.

Packpolite MOHATHE «YTOJ MEXAY IPSIMBIMI».

Ilepeuncnure B3aMMHOE PacIiOIOKEHHUE ABYX MPSAMBIX B IPOCTPAHCTBE

Kakue npsiMble Ha3bIBalOTCA MapajieIbHBIMUA B TPOCTPaHCTBE?

10. Kakue npsiMble Ha3bIBAIOTCSI CKPEIIMBAIOLIUMUCS B IIPOCTPAHCTBE?

11. Kakue npsiMbie Ha3bIBAIOTCS NEPIEHIUKYIISPHBIMU B TPOCTPAHCTBE?

12. IlepeuncauTe B3aMMHOE PACcIOIOKEHUE MPSMOM U IIIOCKOCTH B IIPOCTPAHCTBE.
13. Packpoiite NOHATHE «yTOJ MEXIY NPSIMOHM U TIIOCKOCTHIOY.

14. PackpoliTe NOHATHE «I1apAJLIEIbHOCTD MPSIMOU U TUIOCKOCTH.

15. PackpoliTe NOHATHE «TIEPIEHIUKYIIPHOCTD IIPSIMON U INIOCKOCTHY.

16. Ilepeuncnute B3auMHOE PACIIOIOKEHHUE IBYX IJIOCKOCTEH B IPOCTPAHCTBRE.
17. PackpoiiTe MOHATHE «YTOJI MEXIY MIIOCKOCTSIMM.

18. Packpoiite NOHATHE «apaLIeIbHOCTh MIJIOCKOCTEM.

19. PackpoliTe NOHATHE «IIEPIEHIUKYISPHOCTD IIIIOCKOCTEN.

20. Kak HaliTU paccTOSTHUE OT TOUKHU A0 MPsIMOii?

21. Kak HaliTu pacCcTOSIHHE MEXAY MPSIMbIMH?

22. Kak HaliTu pacCTOSIHUE MEXAY INIOCKOCTAMU?

23. Ilponomkute onpenenenue: «llepneHaukysip — 310...».

24. IlponomxkuTte onpenenenue: «Haknonnas — 31o...».

25. llpopomxkute onpenenenue: «lIpoekius HaKITIOHHOM — 3TO. .. ».

26. Ilepeuncaute cBONCTBA MapauIeILHOTO MPOEKTUPOBAHMS.

3aganue 2.2 KourpoanHas padoora Ne2

Bapwuant 1.

BrimonauTe ueptex k 3anaue. [psmbie a, B, 1 ¢ ©MeroT 00111yt0 Touky O, HO HE CYIIECTBYET
TUIOCKOCTH, B KOTOPOM JIe)KAT BCE ATH TPHU TOUKH.

Boinonnute ueprex k 3anaye. [lnockocts o mpoxoaut yepe3 cepeannsl cropod AB u AC AABC u He
COZEPIKUT BEPLIMHBI A.

ABCIA,B, C.J,

BrimonanTe uepTex Kyoda . [To uepTexy ykaxkurte: a) IpsiMbIe MapaIeIbHBIC IS

npsimoit AJl; 6) npsiMble CKpeLIUBarOIIHecs ¢ IPSIMON ca ; B) IUDIOCKOCTH MapajuieibHble npsaMoi AB.

[Ipsimas AB mepecekaeT iockocTs o B Touke O, pacCTOsIHHE OT TOYKH A JI0 TUIOCKOCTH PaBHO 4 CM.
Haiigure paccrosinue ot Touku B 1o miockoctu, eciau rouka O cepennna AB.

Bapuanr 2.

Bremmonnute YCPTCIK K 3aaa4c. HpHMBIC da, B, 1 C UMCIOT O6H_[y1-0 TOYKY O u nexar B OJIHOM TIJIOCKOCTH.



2. BrmonHuTe yeprex K 3anave. [Ipsmas a mapasienbHa KaxkI0M U3 mapayienbHbIX TUIOCKOCTEH o U 3.

ABCIA,B, C.J,

3. BomonHuTe YepTeK Kyda . [1o uepTexy ykaxkure: a) mpsiMble MapauiesIbHbIC IS

npsimoii AB; 6) mpsiMble CKpeluBaronmecs ¢ npsiMon A4, ; B) IUDIOCKOCTH MapauienbHble npsmoit A/l

4. Tlpsamas AB nepecekaer mockocTsb o B Touke O, paccTOsIHHE OT TOUYKH A 70 IIOCKOCTH PaBHO 4 CM.
Haiinure paccrosinue ot Touku B 1o mockocty, eciau Touka B cepenuna OA.

Bapuant 3.

1. Brimonnute ueptex k 3anaue. [Ipsmeie CJl u CK nepecekaror mockocTs 3 B pa3HbIX TOUKaX.

2. Beimonnure yeptex k 3aaaue.llpsmas AB napannensbHa miaockocTH vy, a npsamas AT nepecekaer ee B
Ttouke T.

ABCIA,B, C, 1,

3. Boimonuute uepTex Kybda . Ilo weprexy ykaxure: a) mpsiMble MapaieabHbIe IS

npsmoit C/I; 6) mpsiMble CKpeUIMBarOIuecs ¢ IpsIMOM AEB ; B) IJIOCKOCTH NapauienabHble npsimMoii BC.

4. Ilpsamas AB nepecekaer mockocTh o B Touke O, pacCTOSIHUE OT TOUKU A 10 IIIOCKOCTH PaBHO 4 CM.
Haiinure pacctostnue ot Touku B 10 mockocTH, eciiv Touka A cpenuna OB.

Bapuanrt 4.

1. Bemmonnute ueptex k 3anaye. /e Bepunnbl AABC nexar B MI0CKOCTH Y, a BepiinHa C He JIeXKUT B
miockoctH . [Ipsimas d mepecekaer cropons CB u CK cootBeTcTBeHHO B Toukax M u T, a TNIOCKOCTH
o B Touke K.

2. BeomonHuTe yepTex K 3a1aye. [ITOCKOCTh o mepecekaeT Tpu MapalieNbHbIX MPSMbIX COOTBETCTBEHHO B
toukax A, B, u C, nexanmx Ha 0qHOU NPSMOM.

ABCIIA, B, C, 1,

3. Boinmonuute uepTex Kyda . Ilo yeprexy ykaxure: a) NpsMble MapajvieabHbIE IS

BB,

npsimoii BC; 0) npsiMble CKpeLUBaIOLIUECs C MPSMOi ; B) INIOCKOCTH NapaiiebHbIe IpsiMoi AB.

4. Ilpsmas AB nepecekaer miockocTh o B Touke O, pacCTOSIHUE OT TOUKH A JI0 TUIOCKOCTU PaBHO 4CM.
Haiinute paccrosinue ot Touku B 1o mimockoctu, ecini OA =8 cm, AB=6 cwm.

3aganue 2.3 IIpoBepounas padora Nel

T E C T no teme «IlapaniejbHOCTh NPSIMBIX M IIJIOCKOCTE)
1.CKOJIBKO TIOCKOCTEHN MPOXOIUT Yepe3 TPU TOUKH IPOCTpaHcTBa?

a)ogHa

0)nBe
B)HH OJTHOH

I')0€CKOHETHOE MHOKECTBO
2.CKOJIBKO TIPSMBIX, TTApaUIeTbHBIX JAHHOH, TPOXOIUT Yepe3 NaHHYI0 TOYKY IMPOCTPaHCTBA?

a)ojHa



0)aBe
B)HU OJTHOM

r)0eCKOHEYHOE MHOXECTBO

3 Eciu OZlHa U3 ABYX MapalJICJIbHBIX IMPAMBIX MEPECCKACT IJIOCKOCTL , TO KaK pacCroJIOKEHA Apyrasd npsaMas
OTHOCHTEIIBHO 3TOH INIOCKOCTH?

a)apajuiebHa TIOCKOCTH

0)neprneHANKYIIpHA TUNIOCKOCTH
B)IIEpECEKaeT MIOCKOCTh

T)JIEKAT B TUIOCKOCTH
4.CKOJIbKO MOYKHO TIPOBECTH Yepe3 MaHHYIO TOUKY IUIOCKOCTEH, MapauIeIbHBIX JaHHOHN TpsIMOii?

a)OJTHY

0)nBe
B)HU OJTHOH

')0ECKOHEYHOE MHOXKECTBO

5.BepHo 1 yTBEpKIEHUE, YTO €CITU IpsiMasi mapauielibHa IUIOCKOCTH , TO OHA MapajuielbHa JIF000H psIMOii, Jexarreil B
3TOH MIOCKOCTH?

a)ma, Bcermaa

0)uer
B)BEPHO MPH OIMPEICICHHBIX YCIOBUAX

6.Hp$[Ma$[ a TapajijicjibHa JIMHUHU NEepCCCUYCHUA ILTOCKOCTEH O B B KakoBo B3auMHOE PAacCIoJIOKCHUC

auna?

a)TIePICHIUKYISIPHBI

0)napauieabHbI
B)IIEpECEKaOTCs

T)IpsiMast JISKUT B TNTIOCKOCTH

7. Ecmu JABC IIEPECCKAIOMINCCS ITPAMBIC OHHOﬁ MJIOCKOCTHU COOTBCTCTBCHHO IMAPAJUICIbHBI ABYM IPAMBIM JpYyT on
MJIOCKOCTH, TO KaK pacCIlOJIOKCHBI 3TH IUIOCKOCTH?

a)IIePIICHIUKYISIPHBI

0)napasuiebHbI
B)IIepeCEeKaroTCs

T')COBITAIAIOT

8.IIpssMbie m, n u | mepecekaroTcst B 0AHON Touke. Uepes Kakaple B W3 HUX MPOXOUT INIOCKOCTh. CKOJIBKO BCETO
PAa3IMIHBIX TUIOCKOCTEH MOKET OBITH TIPOBEICHO?



a)3 mwm 4

0)1 nm 3

B)1 nnu 2

r) 6

9.Kakum MokeT OBITh B3aUMHOE PACHOJIOKEHHE ABYX MPSAMBIX, H3 KOTOPBIX OJHA MapajuieIbHa HEKOTOPOH IMIIOCKOCTH , a
Ipyras nepeceKkaeT 3Ty MIOCKOCTh?

a)TIepPIECHIUKY IS PHBI

0)napaiebHbI
B)IIEPECEKAIOTCSI

T')CKPEIIUBAIOTCS

10.Kakum MoskeT ObITh B3aUMHOE PacIoNOkKEHUE ABYX MPAMBIX, OHA U3 KOTOPBIX JISKUT B TUIOCKOCTH , a ApYras
napajuieabHa 3TON IIOCKOCTH?

a)[IepIICHIUKYIISIPHBI

0)mapasuieIbHbI
B)IIepeCceKaroTCs

F)CKp CHIMBArOTCA

T E C T no teme «IleprneHIUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTE
1.Ecnu oiHa U3 IBYX MapajuieNbHbIX MPSIMBIX NEPIEHANKYIISIpHA K TPEThel MpsIMOM , TO KaK paclojoKeHa BTopas
IpsiMast 10 OTHOLIEHHUIO K TPEeTheH ?

a) mapajuieiabHa

0) HeprneHANKYJIpHA
B) CKpEIINBACTCS

T') COBITATAIOT

2.Ecnu nBe npsMble NEPIEHANKYIISIPHBI K MIIOCKOCTH , TO KaK OHH PacIioyIOKEHBI [0 OTHOLIEHHUIO APYT K APYyTY ?
a) mapayuIeIbHbI

0) MepIeHANKYIIPHBI
B) CKpEITUBAIOTCS

I') IepeceKaroTcs

3.Ecnu npsiMast meprieHIMKyIIsipHa K JIBYM MEPECEKarONIUMCS TIPSIMBIM , JICKAIMM B ITIOCKOCTH , TO KaK PacIlioJIoKeHa
3Ta MpsiMasi Mo OTHOIICHHUIO K IJIOCKOCTH ?
a) mapajieibHa MIOCKOCTH

0) meprneHInKyIIspHA K MIOCKOCTH
B) JIOKUT B TIOCKOCTH



4 TlpsiMasi a mapajuienbHa MIOCKOCTH 0. , & TIpsAMast b MepIeHIUKYIspHA K 3TOW mIockocTd. Kak pacnosnoxkeHsl npsamble a
ub?
a) MmapajuIeIbHBI

0) epreHANKYISPHBI
B) CKPEIINBAIOTCS

T') COBITAIAIOT

5.CKOJBKO MPSAMBIX, MEPIEHAUKYIISPHBIX K JAHHOM IIIOCKOCTH MPOXOIUT Yepe3 JaHHYI0 TOUKY MPOCTpaHCTBa ?

a) oHA

0) nBe
B) HU OJTHOI

r) 0eCKOHETHOE MHOYKECTBO

6.Ecnu oHa U3 ABYX IUIOCKOCTEH MPOXOJUT Yepe3 NpsMYIO0, IEPIEHANKYIPHYIO K JPYroH IIOCKOCTH , TO KaK
PpAacIooxKeHbl TaKue IOCKOCTH 7
a) mapauIeTbHBI

0) IepIeHANKYISIPHEI
B) CKPEUIUBAIOTCS

T') COBITATAIOT
7.CKoJIbKO ABYTPAHHBIX YIJI0OB UMEET Mapasuienaenumes ?

a) 4eToIpe

0) BoceMb
B) JIECATH

T') IBEHAIIIATh

8.JlnaroHasp KBajpaTa NepHeHIUKYIIpHA K HEKOTOPOU MockocTH . Kak pacrnonoxeHa Apyras JuaroHaib KBaapaTa mno
OTHOIIIEHUIO K DTOH IUIOCKOCTH ?

a) mapajuieibHa MIOCKOCTH

0) epIeHANKYIISIPHA K INIOCKOCTH
B) JIGKHT B TJIOCKOCTU

T') IIepeceKaeT MI0CKOCTh
9.Kaxnas u3 rmockocTeli o U § mepneHAnKyJIsIpHa K IOCKOCTH ¥ . KakoBo B3anMHOE pacioio;KeHUe MII0CKOCTeH o u B 7

a) mapaJuiebHbI



0) mepIeHANKYIISIPHBI
B) COBIIQIAIOT

T') CKpEIINBaOTCS

10.Yto GoJbliie : MEPICHIUKYJIISAP, TPOBEACHHBIN U3 TAHHON TOYKH K TUIOCKOCTH WM HAKJIOHHAS IPOBEACHHAS U3 TOM XKe

TOYKH K 3TOH IJIOCKOCTH ?

a) MIePIICHANKYJIISP

0) HaKJIOHHAs

B) OHU PaBHBI

Pa3nen 3. KoopauHATEI H BEKTOPLI

3aganue 3.1 OTBeTUTHL HA TEOPETHUYECKHE BONPOCHI

1.

AU

N3 yero cocTouT NpsIMOYrojbHas CUCTEMa KOOPAUHAT B IPOCTPaHCTBE?
Ecnu Touka n€XUT B IVIOCKOCTH XY, KaKasi KOOpJIMHATa Y Hee HyseBast?
[IpuBenure mpumep KOOPAUHAT TOUKHU A, KOTOPAsl JIEKUT HA OCH Z.
Packpoiite moHsTHE «BEKTOPY.

Kakne BCKTOPBI HA3BIBAIOTCA KOJIJII/IHeapHBIMI/I?

Kaxue BekTOpbI Ha3bIBAIOTCS MEPIEHAUKYISIPHBIMU?

3aganue 3.2 KourpoasHasa padora Ne 3

Bapuanr 1.
1  Haiigure mimHy BEKTOpa a=4k-3 :F .
2 Haiiqure qmmHy BekTopa 2 a—b, ecn al-4,1,5},b(3,-5,-1] :
3 BelscHMTE, IPU KAKMX 3HAYEHUAX S U t, BEKTOpa a{3;s,; 4}uble; 1, -8} KOJUIMHEAPHEI.
4 Haiingute koopaunatel Touku B, eciiu A(0;3;-4); K(1;-4;4), a Touka K-cepeauna AB.
5 Haiigure yroia MexIy BEKTOPAMH ﬁ{— 1,3, 2} u 5{4 ;9,0)
6 Bepmmunsl Tpeyronparuka ABC umerot koopaunatel A {2; -3; -1}, B {-3; -1; 2}, C {1; -2; 5}.

Omnpenennte BUJ 3TOrO TPEYroJbHUKA.

BapuaHT 2.
1. HaﬁnHTennHHyazzi_‘dE*'j .
2. Haiigure quHy BeKTOpa 2a+3b, ecIu ﬁ{E,‘ 0; _E}J 5{5:' -1, 2} )
3. BelsscHuTe, IPU KaKUX 3HAYEHUSX g U S, BEKTOPA alL,; g, —3Jub[2;-8;s} _ KOJUIMHEAPHBI
4. Haiigute koopauHatel Touku A, ecnu M(3;-2;1); C(-1;2;2), a Touka M-cepenuna AC.
5. Haiiti yron Mexay BEKTOpaMu ¢[2;-1;3}ublo, 2,3},
6. Bepmmunsl Tpeyronpanka MNP umerot koopaunatel M {-4; -2; -1}, N {4; -3; 3}, P {5; -1; -2}.

Omnpeaenute BUJ 3TOrO TPEYrodbHUKA.



Bapmuanr 3.

1. Haiinure nnuny Bekropa a=i+2k—2]
2. Haiigure [umHy BEKTOpa a—2b, eciu ﬁ{?; —1; 3}: E{DJ 1; _2} )
3. BericHUTE, IpH KaKUX 3HAYCHUSX S U t, BEKTOpa ﬁ{—B; 6,3 }u E{EJ Ly l} - KOJUTMHEAPHBI.
4. Hatigure koopauHatel Touku A, ecnu K(1;-2;2); ﬁ(—1;4;1), a Touka K-cepequna AB.
5. Haiigure yros Mexmay BEKTOpamu a{3,; 1, -2fub{2;3; 0}
6. Bepmmunsl Tpeyronparka RTK umeror koopaunatet R {-2; -4; -1}, T {3; -2; 4}, K {-4; -3; 6}.
OrnpeaenuTte BUI 3TOTO TPEYTOJIbHUKA.
Bapuanr 4.
1. Haiigure nimny a=31-4 } .
2. Haiigure qmvny Bektopa 3a -4b , eciu al1,-2;2],b{o; 1, -3}
3. BsisicHuTe, IPU KaKUX 3HAYECHUSX g U S, BEKTOPA alg; 0,5, —6Jub{2,-1;s} . KOJUTMHEAPHBI.
4. Haiigute koopauHatsl Touku C, eciu A (0;4;—* 1); M (2;-3;3), a Touka M-cepenuna AC.
5. Haiitt yroa Mexay BEKTOpaMu E{_BJ 2; l}u bl4,;0,=3}
6. Bepmmnsl Tpeyronbauka SDF umetor koopaunatet S {-1; -4; 4}, D {-2; -1; 3}, F{-5; -3; -1}.

Omnpenenute B 3TOrO TPEYroJIbHUKA.

Pasznea 4. OcuoBbl TpuronoMerpuu. Tpuronomerpunueckne GyHKImau

3aganue 4.1 OTBeTUTHL HA TeOpeTHYECKHE BOIIPOCHI

1. Uemy paBeH yroj B OJIUH pajuaH?

2. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra HYHKIUS y=SinX MPUHUMAET MOJIOKHUTEIhHBIS
3Ha4YECHUS?

3. B kakux 4eTBepTAX TPUTOHOMETPUIECKOTO Kpyra QYHKIUS y= COSX MPUHUMAET OTPULIATEITHHBIE
3HAUYECHUS?

4. [Tponomxute onpenenenue: «CUHYC OCTPOTO yria — 3TO...».

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

6. [Ipogomxute onpenenenue: «TaHT€HC OCTPOTO yria — 3TO...».

7 ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIACCTBO.

8 Uemy paBHO IIpou3BeEeHUE tgXx*ctgx?

9. Yemy paBeH sin(2x)? ChopmynupyiTe npaBUIO BHIYUCICHUS.

10.  Yemy paBeH cos(2x)? ChopMynupyiTe IpaBUIO BEIYUCICHUS.

11.  Tlepeuncnute TpUrOHOMETPUUECKHE PYHKIINU, YKAKUTE UX TIEPHOIBL.

12. Yemy paBeH nepuo GyHKIUUA y=cos(4x)?
13.  Uemy paBeH nepuon GyHKIUN y=cos(x/4)?

14.  Omnpenenute o0aacTh 3HaYeHUs GYHKIMHA Y=3¢c0S(5X)?
15.  Tlepeuncaure ciocoOBl peUICHUS TPUTOHOMETPUIECKUX YPaBHEHHIA.
16.  PackpoiiTe anropuT™ penieHUs: OTHOPOTHBIX TPUTOHOMETPHUECKUX YPABHEHH IIEPBOTO TIOPSIIIKA.

17. Packpoiite anroputm pemeHns 0JHOPOAHbIX TPUTOHOMETPUYECKUX YPABHEHUM BTOPOT'O MOPsIIKa.



3aganue 4.2 KonTpoJanHasa padora Ned
IlepBasi yacThL
Ilpu pewenuu 3a0anuii 1-4 3anuuwiume npasuIbHbLIL OMEEN U3 YeMbIPEX NPEOIOHCEHHDIX.

1. (1 6amm) B AABC cosc=%. Kaxkas u3 ctopon siBisiercs runoreny3zoit AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6ann) Yriom kakoi 4eTBepTH siBisieTcst yroa a=410°?

A)L b)II; B) II; I') IV.

3. (1 6amn) Kakue u3 GyHKIMIA ABISAIOTCS YETHBIMU?

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

4. (1 6ann) Iepuoxa pyHkmuu y=sinx?

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

Bropasi yactp
Ilpu evinonnenuu 3ad0anuii 5-10 3anumiume x00 peuwieHus u nOJIYYEHHbLI OMEEm.

. T i
5. (2 6anna) Beruucaure: sin S +cosz.

. V2 . V2
6. (2 6ama) Haiinure 3HaueHNe BhIpaKEHUS 4arccos? - 4arcsin(— 7)

o Tio “ e 77°
7. (2 6anna) Haiinure 3HaUeHHE BBIPAXKCHUS 7 g 13 lg 7T
1 . .
8. (2 6amna) Pemmre ypaBHEeHUE COS X = > 3anuiuTe HAMMEHbIIUH OJI0KUTEIbHBIH KOPEHb YPABHEHHUS.

9. Pemmure ypaBHenue sin® X - 4 sin x + 3 =0.
10. TToctpoiiTe rpaduk TpuroHOMETpHUECKOU PYHKITMH y=2 Sinx

OTBeThI
Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTtBer b A B b 1 2n 7 /3 w/2+21n,
ne 7Z

3aganue 4.3 [IpoBepouHas padoora Ne2

Bapuanr 1
1. Beruuciuts:  cos780%;  sin 13?7[
2.Hatitu: sino, €CIIA CoSoL = —2 I <a<377[
3.YIpoCTUTh BBIPAKEHHUE:
a) cos(a—f)—cos(a+ )
6) sin(—a) +cos(7 + o)
1+2cos (72[ - aj -cos(—a)
4.Peminth ypaBHEHHE: sin5x - cos 4x —cos 5x-sindx =1
5.BerancinuTs: (sin 53° —sin 7" )2 + (cos 53° +cos 7’ )2
Bapuanr 2

1. Beruucnurs: sin780°; COSB—”



2.Haiitu:

3.YIpocTuTh BBIpaKEHHE:

a) sin(a+ f)+sin(a—f)

sin (3” + aj +sin (27 + a)
6) 2

) 4
COS0, €CJIH  SIno, = -3 ;

2cos(—a) -sin (—a) +1
4.Pemuth ypaBHEHHE:

5.BeI4uCiInTD:

sin3x -

3z
T<o<<—

cos4x + cos3x-sindx = 1

(sin 46° —sin14° )2 + (cos 46° +cos14° )2

Pazgea 5. KomnjiekcHbIe YHCIA

3aganue 5.1 OTBeTUTHL HA TEOpPEeTHYECKHE BONIPOCHI

1. Cdopmynupyiite OHATHE KOMIUIEKCHOTO YHCIIa

A

Chopmynupyiite

Kakuie KOMIUIEKCHBIC YMCIIa Ha3bIBAIOTCS CONPSKCHHBIMU
Yto Takoe MOIYJb U apryMEHT KOMIUIEKCHOTO YnCia
ChopmynupyiiTe IpaBuIo IepeBoAa U3 areOpandeckoil opMbl B TPUTOHOMETPUUECKYIO

mpaBwia apuMETUISCKUX JICUCTBUI

anreOpanyeckoil opmMe U B TPUTOHOMETPUUECKOM (hopme

3amanue 5.2 [Iposepounas padora Ne3

JlaHbI KOMIUIEKCHBIE YncIia. Beranciure:

C KOMIUICKCHBIMH 4YHCJIaMH B

a)zy +zy; 0)zy+2z3; B)zy—2zy T)Z;—Z3; B)Z1Zy; €)22/z3
Z1:2_3i B-2 21:2+i

B-1 Z2=3l+1
Z,=i+1 Z3=—2—1i
Z3=_1_i

B3 |z, =1+3% B-4 | z)=-2+i
23:4_53 22:31+1
Zz=—2—1 Z,=—2— i

Paszgea 6. IIpousBoauas dvHKINHN, €e IPUMEHEHHUE

3aganue 6.1 OTBeTUTHL HA TeOpeTHYECKHE BOIPOCHI

S0 E WD~

[Iponomxure onpenenenue: «lIpoussoanas — 310...».
PackpoiiTe reoMeTpuYecKuil CMbICIT TPOU3BOTHOM.
Packpoiite puznueckuii CMbICT IPOU3BOIHOM.
[lepeuncinure mpaBuia BEIYACICHUS TPOU3BOIHBIX.
Uemy paBHA IIPOU3BOIHAS CTETICHHON (QYHKIIUH?
YeMy paBHa NpoOU3BOAHAS MPOU3BEICHUS?

Uemy paBHA IPOU3BOIHAS YACTHOTO?

Yemy paBHaA MPOM3BOIHAS CJIOKHON (HYHKIIHH?
Cdopmynupyiite npu3Hak Bo3pacTaHus QyHKIIHUH.

0. CdopmymupyiiTe npusHak yobiBaHUS ()YHKIIHH.



11.  Cdopmynupyiite npu3HaK TOYKH MaKCUMyMa (yHKIIUH.

12. ChopmynupyiiTe mpu3Hak TOYKH MUHUMYMa (PYHKITHH.

13.  CocTtaBbTe alroOpuUTM pEUIeHMsS 3a/1a4 Ha HaX0KJI€HUs HauOOJbIIEro U HAaUMEHBUIETO 3HAYEeHUS
¢byHKIMU Ha oTpe3ke?

14.  CocTaBbTe aNrOpuUTM UCCIENOBAHHS M TIOCTPOCHUS rpadrka GyHKIH C TOMOIIBIO TPONU3BOIHOM.

3amanue 6.2 KonTpoabHas padora Ne5

Bapnanr |
1.Ha¥iti mpou3BoaHbIe (PyHKIIHIA:
1
a)y=3x"——
4 3x°

6)y:(§+7j

2.Hammcath ypaBHEHHE KacaTelbHOU K TpaduKy QyHKIHU | (x) =sinx—3x+2 B TouKe ¢ abcruccoit x, =0
3.Haiitn uHTEpBaIIBI BO3pacTaHMs U yOBIBaHUS QYHKIUU [ (x) =x —-2x"+x+3

4.Iloctponts rpaduk Gpynkumn  f (x)=x"—2x" +x+3

5.Haiitu Hanmenbiuee n Haubosbuee 3Hadenus Qyukunn f(x)=x’—2x*+x+3  Ha oTpe3ke

[0:1,5]

Bapuanr 2
1.Haiitu mpoun3BoHbIC PYHKITHN:
1
a)y=2x" — —
X
6)y=(4- ?)x)7

2.HamucaTth ypaBHEHHE KacaTeabHOU K rpaduky GyHKIuU f (x) =4x-sinx+1 B Touke ¢ abcruccoit x, =0
3.HaiiTi uHTEpBaBl BO3pAacTaHUs U yObIBaHHS PyHKIHUU f (x) =x —x"—x+2

4.Tloctpouth rpaduk GyHKIUK  f (x) =X —x"—x+2

5.HaliTn HaMeHbIee ¥ HAUOOJIbIIICE 3HAYCHUS QYHKIMH [ (x) =x —x"—x+2 HaOTpe3Ke

[-11,5]

3amanue 6.3 IIposepouynast padora Ne3

Bapuanr 1
1. Haiiti mpousBoaHble ()yHKIIMIA:

1) y=(8x-15) 2) y=3-2x 3)y=sin(4x+%)

py=—0 9y=3(2-x) 6y=aVEs
—J3X

Ty=t f—fj 8)y=_ |

)y g(3 ) )y (20157

II. Pemmuth HEpaBeHCTBO [ '(x) <0,ecmn f (x) =—x +3x* -4



Pa3zgesn 7. MHOTOrpaHHHKHU M TeJIa BpallleHUs

3aganue 8.1 OTBeTUTHL HA TEOPETHYECKHE BONPOCHI

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

2. [Iponomxute onpenenenue: «IIpuzma — 3710...».

3. [Iponomxure onpenenenue: «lIpAMOyroapHbIid Mapaieaenunes — 3To. .. ».

4. [Iponomxute onpenenenue: «Kyb — 3T0...».

5. [Tponomxure onpenenenue: «llupamuaa — 3t1o...».

6. Chopmynupyiite CBOWCTBO O MPOTHBOJIEKAIINX IPAHIX MapajUieenune/a.

7. CdopmynupyiiTe CBONCTBO O IHArOHANSAX Mapaljiesenunesaa.

8. ChopmynupyiiTe CBOMCTBO O JUATOHANN U JIMHEHHBIX pa3Mepax MpsSMOYroJIbHOTO
napasuieNenumnea.

9. Kaxkas npu3ma HazpIBaeTcs MpsMoi?

10.  Kakas npu3Ma Ha3bIBaeTCsl MPaBUIIbHOM?

1. PackpoiiTe nmoHATHE «IIpaBUIbHAS TUPAMUIAN.

12.  Yro Takoe anodema mpaBUIbHON TUPAMUIBI?

13. B yem oTnnume noaHoN MOBEPXHOCTU MPU3MBI OT MOJIHOW MOBEPXHOCTH MUPAMUIBI?

14.  Cdopmymnupyiite TeOpeMy O BBIYUCICHUU OOKOBOM MTOBEPXHOCTH MPSMOM MTPU3MBI.

15. ChopmynupyiiTe TEOpEMY O BBIYUCICHUH OOKOBOM IMMOBEPXHOCTH MPABUIBLHON MUPAMUIBI.

16.  HaszoBure mpenmMeTsl M3 Bamield mpodeccCHOHaIbHON AESITEIBHOCTH, KOTOPBIE UMEIOT (HOpMBI
MHOTOTPaHHHUKOB.

17. [Iponomxure onpenenenue: « lumuuap — 310...».

18. [Tponomxute onpenenenue: «Konyc — 31o...».

19.  IlponmomxwuTe onpeneneHue: «Y CE4eHHbIN KOHYC — 3TO. ..M.

20. [Iponomxure onpenenenue: «lap —3t0...».

21. UTo siBIsIeTCS BBICOTOM YCEUEHHOTO KOHYyca?

22.  Uro sBIAETCS OCEBBIM CEUEHUEM LIUIUHAPA, KOHYCa, YCEYEHHOT0 KOHYca, mapa?

23. [lepeuncnure eAMHUIIBI K3MEPEHUSI IIIOMAAH, O0BEMA.

24.  UYemy paBHO OTHOIIEHUE TUIOMIAJEH TOBEPXHOCTEN MOTOOHBIX (PUTYP B TPOCTPAHCTBE?

25.  Yemy paBHO OTHOIIEHHE 00BEMOB MOAOOHBIX (PUTYp B MPOCTpaHCTBE?

26.  HasoBure mpeamMeTsl U3 Baleil mpodeccHoHaNbHOM AesITETbHOCTH, KOTOPhIE UMEIOT (DOPMBI Tell

BpaIucHUA.



3aganue 7.2 KonTpoabHas padora Ne6

IlepBasi yacTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuIbHLLIL OMEEM U3 YeMbIPEX NPEOIOHCEHHDIX.

1. (1 6amn) B kakux exuHUIax u3MepseTcs 00beM MHOTOIpaHHHUKA?

A) B MeTpax; b) B kyOnueckux metpax; B) B kBaapaTHbIX MeTpax; ') B IByrpaHHbIX rpaaycax.

2. (1 6amn) ITnomane MONMHOM MOBEPXHOCTH MPU3MBI BEIYUCIISAETCS 110 (POopMyIIe:

A) S =S060k + 2 Socu.; b) S60k =Pocu*H; B) S = Book + S Socu; I') S60k =2Pocn™H.

3. (1 6amn) YUto siBII€TCSI OCEBBIM CEYEHUEM KOHYyca?

A) paBHOOenpeHHBIM TpeyroibHuK; b) paBHOOenpenHas Ttpaneuus; B) mnpsamoyronpHuk; 1)
IPSIMOYTOJIbHAS TPAMelus.

4. (1 6amr) Kakas ¢urypa mosrydaeTcsi IpH BpaICHHH MPSMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT OJTHOTO U3
CBOUX KaTeTOB?

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

Bropasi yactp
Ilpu ¢vinonnenuu 3ad0anuii 5-10 3anumiume x00 peuwienus u nOJIYYeHHbLIL OMEEm.
5. (2 6anna) PeGpo ocHOBaHMS MPaBHIIBHON TPEYTOIbHOM TUupaMusl 3 M, anodema 6M. Haitaure momans
OOKOBOI TOBEPXHOCTH MUPAMUJIBI.
6. (2 6amna) JIBe CTOpOHBI MapajuiesiorpaMMa oTHOCSTCS Kak 3:17, a mepumetp ero paBeH 40. Haiinurte
OOJIBIIIYIO0 CTOPOHY MapaieIorpaMma.

/D / |
A B
7. (2 6asmna) [IpsIMOYTOIBHHK CO CTOPOHAMHE 8§ CM | 3 CM BpamiaeTcsi BOKpYT OOJbIIei ctopoHsl. Halinure
00BbeM, TUTOIAAH OOKOBOMW U MOJIHOWM OBEPXHOCTEH MOJIy4EHHOTO TeJla.

8. (2 6amma) Haitnute 00BEM MHOTOrpaHHHKA, M300pKEHHOTO HA PUCYHKE (BCE IBYIpaHHBIC YIJIbI
psSIMBIE).

9. (2 6anmna) Knuenty HeoOxoammo, 4TOObI B KOMHATe 00s3aTEIHHO MPUCYTCTBOBAIM OOBEMHBIC DJIEMEHTHI
Jexopa mnHApudeckoit popMel. IlocTpouTs 13 6ymaru Moiens UWIMHAPa. Pa3zMepsl 1151 TOCTpoeHus BHIOpaTh
CaMOCTOSITENIFHO, C YUE€TOM TOT'0, YTO COOTHOIIEHHE paJinyca K BHICOTE TOJKHO OBITH 1:2.

10. (2 Gamna) PaccunTarh KOIMYECTBO 2-X KWJIOTPAMMOBBIX 0aHOK KPAaCKHU HYXXHO KYNUTh JJIsl OKpaIlUBaHHS
IMJIMHPUYECKOT0 cBoja TojiBana. Pacxon kpacku 100 r na 1 Mm%, Cunrath n=3.

A\

ol

OTBeTHI
Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OTtBeT b A A A 27 17 72 m; 87 - 3




48 m;
64w

3aganue 7.3 IIpoBepounas padcora Ned

Bapuanr 1
1. BokoBeie pebpa MpaBUIIBHON YETHIPEXYTOJILHON MTUPAMUIbLI PAaBHBI 5, CTOpOHA OCHOBAHUS paBHA 8 (CM. pHC.
350). Haiinure muioma s NOBEPXHOCTH 3TON MUPaMUIBIL.
2. CTOpOHBI OCHOBAHUS MPABUIBLHOM IMIECTUYTOILHON TUpaMuabl paBHbl 10, 00koBBIE pedpa paBHBI 13 (cM.
puc.351). Hailigute miomanyn OOKOBOM MOBEPXHOCTU ATON MUPAMU/IBL.
3. O6BeM nepBoit MupaMuIBI paBeH 24 M°. Y BTOPOil MUpaMu/IBI TIOMIAIh OCHOBAHHUS B 6 pa3 GOMbIIe, YeM
IJIOLIa/1b OCHOBAHHUS [IEPBOM MUPAMM/IBL, @ BBICOTA BTOPOM MPaMHU/Ibl B TPU pa3a MEHbIIIE, YEM Y IIEPBOM.
Hatinure 06bem BTOpoi mupamuapl. OTBET AalTe B KYOMYECKUX METpax.

Bapuanr 2
1. HalimuTe CTOpOHBI OCHOBAHUS MPABUILHON TPEYTrOJbHON MUPAMUJIBI, €CIi 00KOBOE pedpo paBHO 16, a
BBICOTA MMpPaMUbl paBHa .
2. Haiimure 60xK0BOE peOpo MpaBUILHON YE€THIPEXYTOJIBLHON MUPAMHUJIBI, €CJIM CTOPOHA OCHOBAHHUS paBHA 6, a

BBICOTA paBHA 3@.

3. OCHOBaHHEM MTUPAMHJIBI CITYXKUT TPEYTOJbHUK, OJJHA OOKOBAs TpaHb MEePIEHIUKYIISIPHA TNTIOCKOCTH
OCHOBaHUS, a TPU APYIHe HAKJIOHHBI K IJIOCKOCTH OCHOBaHMs noJ yrioM 30°. BricoTa nmupamuisl paBHa S.
Haiinure 06beM nupaMuibl.

3aganue 7.4 IIpoBepounass padoora Ne5

Bapuanr 1
1. O6BeM TIepBOro KoHyca paBeH 6 cM>. Y BTOpOro KoHyca U BBICOTa, M 00pa3ylomas B 1Ba pasza 0oJIblle, 4eM y
nepsoro. Haiinure o6beM BTOPOro KoHyca.
2. Haiigute o6beM V yactu KoHyca, n300pakeHHO# Ha pucyHke 368. B oTBeTe yKakuTe 3HAaYCHHE BETUIHHBI

Vv
—.3. O6beM 1epBoro Konyca pabeH 18M>. Y BTOporo koHyca B 4eThIpe pa3a MeHbIIIE, a paJiyc OCHOBAHMUS B

V4
1Ba pa3za Oouibliie, ueM y nepsoro. Haiiqute o0bem BToporo konyca. OTBeT JaiiTe B KyOUYECKHX METpax.
3. [1nomanpe noaHOM MOBEPXHOCTU KOHYca paBHa 907, a paguyc ocHoBaHus paseH 5. Haligute BoicOTY
KOHYyca.

Bapwanr 2
1. Paguyc ocHOBaHus KOHyca paBeH 4, BbicoTa — 93. Halinute 06bem V' yactu 3TOro KoHyca, n300paxeHHON

Ha pucyHke 369. B oTrBeTe ykaxure K
Vs

2. Yepes cepelnHy BbICOTHI NapajljieIbHO OCHOBAaHUIO KOHYCA IIPOBEJICHO CEYEHHE, KOTOPOE SIBISETCS
OCHOBAHMEM MEHBIIET0 KOHyca ¢ TO ke BepinHoi. O0beM MeHblero konyca 13,5. Onpenenure oobeM
HCXO/IHOTO KOHYCA.

3. Konyc onucaH 0K0JI0 IPaBUIIbHON YETHIPEXYTOJbHON MUPaMH/Ibl CO CTOPOHOIN OCHOBaHUS 24 U BBICOTOH 2,5.
Hatinute ero o0beM, IeIeHHBINA HA 7.

Paszgea 8. IlepBooopasnasg GyHKINH, ee NPHUMEHEHUE

3aganue 8.1 OTBeTHTH HA TEOPETHYECKHE BONPOCHI
[Tponomkute onpenenenne: «@ynkius F(x) Ha3zbBaeTcs ...».
Packpolite reOMETpUYECKHI CMBICI ONPEAEICHHOIO UHTETpaa.
[Iponomxure onpenenenue: «KpuBoauHeHas Tpanemus: — 3To. ..»
Coopmynupyiite popmyrny Hetorona-JleitOnuma.

i



5. B uewm 3axmrodaercs oOLIMil BUJI BCEX MEPBOOOPA3HBIX?
6. Ilepeuncnure npaBuiIa BEIYUCICHUS HHTETPAIIOB.

3aganue 8.2 KonrTpoanHass padora Ne7

Bapuanr 1
1. Jokaxwute, uro Gynkumst F (x)=3x+sinx—e" spusercs neppoobpasnoil pynxkuun f (x) =3+ cosx—2¢**

2 Haiitu niepeooGpazmyio F (x) dysxmun f (x)=2+/x
3.BBIYKCITUTS TUIOMAs GUTYp, OTPAHHYEHHBIX JINHUSIMH:
a) y=—x"+6x+5x=2x=3y=0

0) y=2sinx;y=Lx=0,x=7x

B) y=4—-x";y=0

BapuanT 2
1.Jdokaxwure, uro GpyHKIMS F (x) = e’ +C0os X+ X ABJAETCA IEpPBOOOPA3HON GyHKIMH f (x) =3¢ —sinx—1

2.Haiitu mepBooOpa3nyo F (x) byakuun f (x) =33x
3.Beranciuts miomans GUryp, orpaHHYEHHBIX JTHHUASMU:
a) y=x"+2x+2;x=1x=2;y=0

6)y=2c0sx;y=0;x=%;x=% B) y=9-xy=0

Paznea 9. Crenenn u kopun. CtenenHas GyHKIIHA

3aganue 9.1 OTBeTUTHL HA TeopeTHYECKHE BOIIPOCHI

Cdopmynupyiite onpeaesieHne CTENEHU C pallMOHAIBHBIM OKa3aTeleM
[lepeuncauTe cBOKCTBA CTENEHU C PALlMOHAIBHBIM II0Ka3aTeIeM
Chopmynupyiite onpeaesieHrue KOPHs N- CTETICHU
Ilepeuncnure CBOKMCTBA KOHSI N- CTEIICHU
Ha uro HeoO6xoaumo oOpaTuTh BHUMaHUE IPH PEIIEHUH UPPALMOHAIBHOTO YPaBHEHHS YETHOU
creneHu?
YeMy paBeH KOpEHb YETHOM CTEIIEHU U3 OTpULaTeabHoro uncia? [Ipusenure npumep.
Uemy paBeH KOpEHb HEUETHOM CTENEHU U3 oTpHULaTesbHoro unciaa? Ipuseaure npumep.
Cdopmynupyiite onpeaeneHue CTeneHHon QyHKIUH.
[lepeuncnure cBOMCTBA CTENEHHON (YHKIHH

Nhwh =

o oo

3aganue 9.2 KonTpoJjanHas padora Ne§

Bapuanr 1
1.Haiitu o6mnacte onpenenenus GyHkaun y = {/6+0,5x
2.M306pa3nte GpyHKIMIO Y =X MW MEepEedNCIITe OCHOBHEIE €€ CBOICTBA.
3.Pemute ypaBHeHuUS:

a)\Vl-x=x+1 b) V2x+5—-+x+6=1



Bapuanr 2

-3

1.Haiiti obnacte onpenenenust GyHKIUUA Y = (2x + 9) 2
2.M300pas3ute GpyHKIMIO y =x' W IIepeunciIUuTe OCHOBHBIE €€ CBONCTBA.

3.Pemmre ypaBHeHus:

aJl+x=1-x
b)V3x+1—-+x+8=1

Paznes 10. Hloka3zaTeanHasa GpyHRIMSA

3ananne 10.1 OTBeTUTH HA TeOpPeTHYECKHE BOMPOCHI
1. Chopmynupyiite onpeneneHne nokazareabHON (yHKIINH.
2. IlepeuuncnuTe CBOMCTBA MOKa3aTEIbHON PYHKINU
3. Ilepeunciure OCHOBHBIE METONbl PEIICHUS IMOKA3aTEIbHBIX YPaBHEHUW, NPUBEIAUTE
MIPUMEPBI.
4. IlpuBenurte npuMepsl pelIeHUs MO0Ka3aTeIbHbIX HEPABEHCTB

3aganue 10.2 KouTpoasuas padora Ne9

1 BapuaunT

3 3
i’il .;'i]

1. Cpasuute: a) 2,421 2,41%6)0,182u 0,18%8) 7 u 7

2. Pemuth ypaBHEHHS: Q) 37*=9 ,0) 3 -3"7=2 , B) 25"+4 5" 5

7 sl 91-2:3%7

1
3. PemmTs HepaBeHcTBa: a) 43X 72> 4 ;)
| x— =1,

o 2x3p_
4. Pemmtb cucteMy ypaBHEHUN 4 =1

2 BapuaHT

R0 8 J5
i,?] i,?]
1. Cpasnure: a) 0,45 u 0,47; 6) 1,8*u 1,83; B) u

?2x+E:? ; 6)4.1‘—2+4.1.'— 1 —5 ’ B) 91'_1[] 4-3-’-' + 9=0.
1

3. Pemmts HepaBeHCTBA: @) 335 > 81

2. Pemuts ypaBHEHUS: a)

V3 21, 257<6.57-5

x—2p=1,
37=27

4. Pewmmwmts cucteMy ypaBHEHUII |

3aganue 10.3 [IpoBepounas padora Ne6

Bapmuanr 1
1.CpaBHure:



a)5%u 57
2.PemmTh ypaBHEHHS:

1 2-3x
a) (gj =25

3.Pemuth HEpaBEHCTBA!
a) (éj > 1l
4 3

1.CpaBuure:

( 1 JIZ ( 1 jll
a)l—| u |—

2 2
2.Pemmts ypaBHEHNUS:
2)(0,5)" =10

3.PemuTh HepaBeHCTBA!

10 11
o(3)» (3)
3 3
6) 4°+2°—20=0

6 (v5) <§

x*-1
B) (gj >1
13

Bapuanr 2

1 1

6) 6’u 6°

0) 9°+7-3'-18=0

SO IO

x2-4
B) (ﬁj <1
7

Pasznea 11. Jlorapudwmsbl. Jlorapudbmuueckas dyHKIUSA

3aganue 11.1. OTBEeTHTL HA TeOpeTHYECKHE BOIPOCHI

Copmynupyiite onpeneneHue JorapupmMuueckoil pyHKIuu.

[lepeuuncnure cBoicTBa JorapuHMUIecKor (yHKIIHH.

[Tponomxkute onpenenenue: «Jlorapupm — 370...».

Yemy paBeH Jorapupm npou3BeaeHUs?

UYemy paBeH Jiorapu@m 4acTHOTo?

[TpuBenuTe MprMepsI TOrapupMUIECKON CIUPATU B PUPOJIE U B OKPYKAIOIIEM MHUPE.

Ha uro croutr o0paTuTh BHMMAaHHE NpPU PELICHUM JOrapu(PMUUYECKUX U HPPALUOHAIBHBIX,
NpoOHO-pallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB?

8. B uem 3axmouaercs rpaduueckuii criocod pemeHus: ypaBHeHHH.

Nounkwhe=

3aganue 11.2 KouTpoabnHuas padora Nel(

IlepBag 4yacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbLiL OMEeN U3 Yemulpex npeoioIHceHHbHIX.

1. (1 6amr) Mex1y KaKUMH JIByMsI HATYPaIbHBIMH YHCIIAMH HAXOIMUTCS YUCI0 /197

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

2. (1 6ann) Ha pucynke nzobpaxén rpapuk Gpynkunu Buna f(x)=a*. Haitnure 3nauenue f(2).
YA

5 f"

f(x)=a’

=y

o L
A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.




3. (1 6amn) Kakas u3 GpyHKIuii Bo3pacTaroT Ha BCcel 00J1acTU ONpeaeICHHs ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; T') f(x)=log1 x.
2

4. (1 6amr) Ykaxure 001acTs onpeneneHus pynkuu f(x) = Ig 2XX+_73

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

Bropast yacThp
Ilpu évinonnenuu 3ad0anuii 5-10 3anuuwiume x00 peuteHuA U NOJIYUEHHbLIL OMEEm.

45117 448

5. (2 6anna) HaiiguTe 3HaueHNne BBIpAKEHUS
6. (2 6ana) CKOJIBKO LENBIX PELIEHHI HMeET HepaBeHCTBO 1 <7X1<49?

7. (2 6amna) Haifzure kopens ypasrenus 102s(4+x) = 2.
8. (2 6anna)) Paccrosinue oT HaOMIOaTENs!, HAXOAIIETOCs Ha HEOOIBIIONW BhICOTE h KUIOMETpOB

HaJ1 3eMJIEH, 10 HaOJII01aeMO UM JIMHUU TOPU30HTA BBIYHUCIIETCS 1O (hopmyrie f=v ERh,rne R=6400
KM — paauyc 3emud. C Kakod BBICOTBI TOPU3OHT BHUAEH Ha paccrossHun 48 kwiomerpoB? OTBeT
BBIPA3UTE B KUIOMETPAX.

9. (2 6anna) B xome pacmaga paadoOaKTHBHOTO M30TONA €r0 Macca YMEHBIIAeTCs MO 3aKOHY

A=t T
mlr) =mgy-277°
(r) 0 ' rIe mo— HayaJbHas Macca W30TOIa, f— BpeMs, MPOIICANIee OT HAYaIbHOIO

MoOMeHTa, T — mepuo/ noiaypacnaaa. B HayanbHBIM MOMEHT BpeMeHHU Macca uzorona 184 mr. [lepuon
ero noJiypacrmnaja coctaBiuset 7 MuH. Haiinure, yepes CKOJIbKO MUHYT Macca nu30Toma OyJeT paBHa 23 Mr.
10. (2 6amna) HaliiuTte 3HayeHre BbipaxkeHUs1 logg 108 + logg 2

OTBeThI
Howmep 1 2 3 4 5 6 7 8 9 10
3aaHuA
OtBer b A A r 121 2 21 0,18 21 3

3aganue 11.3 IlpoBepounas padora Ne7

Bapnanr 1
1.Bpruncnuts:
a)log,16
2
6) 51+10g53
B) log,135—1og,20+2-log, 6
2.CpaBHuts: log, 3 u log, 4
54 55
3.Pemuts ypaBHenue: log; (2x—1) =2
4 Pemnts HepaBeHcTBO: log, (x—5)>1
3
BapuanT 2

1.BeruuciuTh:



27 3
B) log,56—-2log,12—log, 63

210g17
a)log3L 6)(1j ’

2.CpaBHUTB: logoqglé u logwl%

3.Pemmuts ypaBHeHue: log, (2x+ 3) =3

4 Pemnte HepaBeHCTBO: log, (x—3)>2
2

Paznesa 12 MHo:kecTBAa. JJIeMEHTEI Teopuu rpados

3amauue 12.1 [IpoBepounas padora Ne8

1)Haiinute AUB, AnB,A\B, B\A, AxB, ecitn

A={2,-10,1},B={-3,-1,0,5)

AUB= ANB=
A\B= B\A =
AxB=

2)Hatinutre AUB, AnB,A\B, B\A, eciti

0)A={x/xeZ,-3 <x <4}, B={x/xeZ,-2 < x < 5}. Jlnsg BU3yanu3aiuu UCIOJIb30BaTh KOOPUHATHYIO
MPSIMYIO.

AUB= ANB=
A\B= B\A =

3aganue 12.2 IIpoBepouynas padora Ne9

IIpoiigure TecT



Bonpoc_Nel:

JlekapToBO npousBeeHUEe MHOXKECTB A U B -

Bovibepume 00un uz 4 eapuanmog omeema:

1) DTO MHOXECTBO YNOPSIIOYEHHBIX Map, epBasi KOMIOHEHTA KOTOPHIX MPUHAIIICKUT
MHO>KECTBY A, a BTOpas - MHOXXeCTBY B

2) DTO MHOXECTBO HEYNOPSIIOYEHHBIX [1ap, epBasi KOMIOHEHTa KOTOPHIX IPUHAJIEKUT
MHOXKECTBY A, a BTOpas - MHOXeCTBY B

3) OT0 MHOXECTBO IIap, NepBasi KOMIIOHEHTAa KOTOPBIX IPUHAJIEKUT MHOKECTBY B, a BTOopas -
MHOXECTBY A

4) OT0 MHOXECTBO YIOPSIIOUYEHHBIX I1ap, IepBasi KOMIIOHEHTa KOTOPBIX MPUHAJIEKUT
MHOXECTBY B, a BTopast - MHOXKECTBY A

Bonpoc _Ne2

TpeGoBanus K ompezeneHusIM

Buvibepume necxonvro uz 4 éapuanmog omeema:
1) He momkHO OBITH TOPOYHOTO Kpyra

2) BespazmepHOCTh

3) 3aMKHYTBIH Kpyr

4) OmnpeneneHue TOHKHO OBITH SICHBIM

Bonpoc_Ne3

O0BEM MTOHIATHUSI-

Buibepume ooun uz 4 eapuanmoe omeema:

1) OnpeneneHHbie CBOWCTBA MOHATUN

2) [IpencraBieHue o NOHATUH KaK O JIOTHYECKOM KaTeropuu

3) MHOXeCTBO BCeX CYIIECTBEHHBIX CBOMCTB O0BEKTA, OTPAKEHHBIX B 3TOM IOHSATUU

4) MHOX€eCTBO 00BEKTOB, 0003HAYAEMBIX OJTHUIM TEPMUHOM

Bonpoc_Ne4

JlononHenue nmoaMHoxkecTBa B 10 MHOKecTBa A-



Buibepume ooun uz 4 eapuanmos omeema:

1) MHOXECTBO, COJIepKalllee BCEe JIEMEHThI, KOTOPbIE MPUHAIICKAT MHOKECTBY A U HE
MPHUHAIICKAT MHOXKECTBY B.

2) MHOXKECTBO, COZIeprKalllee BCE AIIEMEHThI, KOTOPbIE IPUHAIICKAT MHOXKECTBY A MK
MHOKECTBY B.

3) MHOKECTBO, COJEpKAILEE BCE DIIEMEHTHI, KOTOPbIE IPUHAJIEKAT MHOXKECTBY A U HE
MIpUHAJIe)KaT MHOXecTBY B (eciin B monmHokecTBO A).

4) MHO>XKECTBO, COZIEpIKAIIIEE BCE DJIEMEHThI, IPUHAIEKAIINE OJTHOBPEMEHHO MHOKECTBY A U
MHOKECTBY B.

Bonpoc_Ne§

qI/ICJ'Ia, HCIIOJIB3YEMBIC Ui CUCTA IMPEIAMCTOB

Buvibepume 0oun uz 4 eapuanmoe omeema.
1) eiicTBuTenbHbIE

2) Lensie

3) HatypanbHbie

4) PaunonanbHbIe

Bonpoc_Ne6

ConeprxaHue NOHATHS

Buvibepume ooun us 4 eapuanmos omseema:

1) MHOECTBO BCEX CYIIECTBEHHBIX CBOMCTB O0BEKTA, OTPAKEHHBIX B 3TOM MOHSITHH
2) Ero B3anMOCBS3b ¢ IPYTUMU TOHATUSIMHU

3) MHOeCTBO 00BEKTOB, 0003HAYaEMbIX OJJHUM TEPMUHOM

4) [IpencraBiaeHue O MOHATUU KaK O JIOTHYECKOM KaTeropuu

Bonpoc Ne7
Pa3znocts MHOXECTB A 1 B-
Buvibepume 00un uz 4 eapuanmoe omeema.

1) MHOXECTBO, COJIepKalllee BCEe JIEMEHTHI, IPUHAJJIeKAIINE OJHOBPEMEHHO MHOXECTBY A U
MHOK€ECTBY B.



2) MHOXECTBO, COJIeprKalllee BCE AIEMEHTHI, KOTOPbIE MPHHAJIEKAT MHOKECTBY A U He
MpUHAIeKaT MHOXecTBY B (ecnu B monmHokecTBO A).

3) MHOXECTBO, COJIEpKAIllee BCE DJIEMEHTHI, KOTOPhIC MTPUHAJICKAT MHOKECTBY A U HE
MPUHAJICKAT MHOXKECTBY B.

4) MHOKECTBO, COJIEpKAaIllee BCE DJIEMEHTHI, KOTOPBIC MPUHAJJICKAT MHOKECTBY A MIH
MHOKECTBY B.

Bonpoc_Ne8

MHuoxecTBO 3TO

Buvibepume neckonvko uz 4 eapuanmog omeema:

1) CoBOKYMHOCTH MPEAMETOB, OOBEAMHEHHBIX ONPEACIEHHBIM CBOHCTBOM
2) beckoHEUHO MHOTO 3JIEMEHTOB

3) Apyroe omnpeneneHue

4) MHOXECTBO - OCHOBHOE TIOHSITHE MAaTEMATHUKH, HE ONIPEICIIIeMOe Yepe3 NIPyrue MOHITHS.

Bonpoc Ne9

YuciioBble MHOXKECTBA 3TO

Buvibepume neckonvko uz 4 eapuanmog omeema:
1) MHOKECTBO JEHCTBUTENBHBIX YUCET

2) MHOKECTBO AHEH HEAENH

3) MHOKECTBO IIEJIBIX YHCEIT

4) MHO>KECTBO yJallluXcsl Kiacca

BonpocNel0

O0benrHeHre MHOXeCTB A 1 B -

Buibepume ooun u3z 4 eapuanmos omeema:

1) MHOXECTBO, COJIepKalllee BCE JIEMEHTHI, KOTOPhIE MPUHAIICKAT MHOKECTBY A HIIH
MHOKECTBY B.

2) MHO>KECTBO, COAEPIKAILEE BCE DIIEMEHTBI, KOTOPBIE IPUHAJIEKAT MHOKECTBY A U HE
MpUHAJIeKaT MHOXecTBY B (ecnu B monmuokecTBO A).



3) MHOXECTBO, COACPIKAIICE BCC SJIECMCHTDI, ITPUHAJICIKAIIINC OAHOBPEMCHHO MHOXKCCTBY Amn

MHOKECTBY B.

4) MHOXKECTBO, COJIepKaIllee BCE DJIEMEHTHI, KOTOPBIEC MPUHAJIC)KAT MHOKECTBY A U HE

MPUHAJIECKAT

Bonpoc Nell

MHOKECTBY B.

Crioco0sbl 3aJaHus MHOXKCCTB.

Bbl6epume HecKoObKo U3z 4 sapuarmoe omeena.

1) I'pacux

2) CymiecTBeHHBIC CBOWCTBA

3) [lepeunciienne >IEMEHTOB

4) XapakTepucTHIECKOe CBOMCTBO

Pasnen 13. DneMeHTHI KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BePOSITHOCTEH

3azlalme 13.1 OTBTUTH Ha TCOPECTHUIECCKHUEC BOIIPOCHI

00N U AW~

10.
11.
SBIICHUSX.
12.
SIBJIICHUSX.
13.
14.
15.
16.

[ponomxute onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBenuTe npumep.
[IpuBeauTe mpuMep AJOCTOBEPHOTO COOBITHSI.

[IpuBeauTe mprMep HEBO3MOXKHOTO COOBITHS.

[Iponomxute onpenenenue: «BeposTHOCTD CIy4aifHOrO COOBITUS — ATO...)».
ChopmynupyiiTe mpaBUIIO HAXOKIECHUS CIOKEHHUS BEPOSATHOCTEH.
ChopmynupyiiTe IpaBUIIO YMHOKEHHS BEPOSTHOCTEH.

Kak Haiitu cpennee aprudmeTHueckoe YMCIoBOro psaa?

Kak HaiiTu Menany 4ucioBOro psaaa?

Kax Beluncnsercs pazmax 4ucioBoro psja?

Jlst 9ero HyKXHBI quarpammsl, rpaduku? [lepeducianre BUABI AHATPAMM.
[lpuBenute mnpuMepbl NPOSBICHUS 3aKOHA OONBIIMX YHCET B MPUPOIHBIX

[IpuBenuTe mpUMeEphI MPOSBICHUS 3aKOHA OOJBIINX YHCE B OOLIECTBEHHBIX

UYro u3yuaet cratuctuka’?

[Iponomxure onpenenenue: «CoyeTaHue — 3TO...».
[Iponomxure onpexnenenue: «Pa3menienue — 310...».
IIponomxure onpenenenue: «llepectaHOBKH — 3TO...».

3axanue 13.2 KourpoasHuas padora 11

IlepBast yacTh

Ilpu pewenuu 3a0anuint 1-4 3anuwiume nPAGUNLHBIIL oOmMEem U3 UYembvlpex
npeooIHceHHbIX

1.

(1 6amr) Kakux coObITHII HE OBIBA€T B TEOPUU BEPOSTHOCTEH ?

A) cnyuaitneie; b) necnyuaitasie; B) noctoBepusie; ') HEBO3MOXKHBIE.



2. (1 6amn) CobbiTHE, KOTOPOE MPHU BHITIOTHEHUH OMPEIEICHHON COBOKYITHOCTH YCIIOBHUH,
0053aTeNIbHO MPOU30UET - ITO:

A) cnyuaiinoe; b) HecnyuaiiHoe; B) noctoBepHoe; ') HeBO3MOXKHOE.

3. (1 OGamm) BepoATHOCTh CHy4ailHOTO COOBITHSI €CTh HEOTPHUIATEIHHOE YHCIIO,
3aKJIFOUYEHHOE MEXTY YHCIIAMHU:

A)Oul; b)0Ou100; B)-1u 1;T)-100 u 100.

4. (1 6amn) I'pynnupoBka — 370...

A) ymopsaoueHHWEe eIMHUIl COBOKYMHOCTH TIO Tpu3HaKy, b) pa3OueHue enuHUIl
COBOKYITHOCTH Ha TpYIIbI 10 MNpu3Haky; B) o0obmenue ennHndHbx (axTtos; I') 006001meHne
€IMHUYHBIX PU3HAKOB.

Bropasi yactb

Ilpu ¢vinonnenuu 3adanuii 5-10 3anumiume x00 pewienus u nOJIY4YeHHbLIL OMEEM.

5. (2 6anmna) B oduce nuzaitHEpCKOTO areHTCTBAa HAXOATCS 8 MOCETUTENEH JKEHCKOTO 1moJja
u 2 myxkckoro. OmpenenuTs BEPOSTHOCTH TOTO, YTO MEPBBIM K KOHCYJIBTaHTY OOpaTUTCS
MY>KUHHA.

6. (2 6ama) Ha xondepenuo nprexaiu 2 ydeHbX u3 ['epmanuu, 3 uz Cepouu u 7 u3
[IBetimapun. Kaxkaplii M3 HUX AenacT Ha KOH(MepeHIUH OauH mokiazd. Ilopspgok ToKIIamoB
onpenensercs xepeObEBkoi. HalignTe BEpOATHOCTH TOTO, UTO MATHIM OKAXKETCS IOKJIA]] YYEHOTO
n3 CepOun.

7. (2 6amna) Mama, Tumyp, JInana, Kocts u AHTOH Opocuiu )XpeOuil — KOMY JOCTaHETCS
MPOEKT 1Mo oQopMIIEHHIO cBajieOHOTO 3ana. Halinure BepoOsTHOCTH TOTO, YTO MPOEKT TOYHO HE
OyJIeT BBINOJHATh AHTOH.

8. (2 6anna) B simuke Tpu KpacHBIX U TpU cUHUX diioMacTepa. PromMacTepbl BBITACKUBAIOT
10 OYepeIn B CirydaifHoM mopsiake. KakoBa BEpOSTHOCTB TOTO, UTO MEPBBIN pa3 CHHUN (ioMacTep
MOSIBUTCS TPETHUM TI0 CUETY?

9. (2 6amma) Jlau psix uncen: 175; 172; 179; 171; 174; 170; 172; 169. Haiiqute Moy psina u

cpenHee apudmeTndeckoe psaa.

10. (2 6amna) [Ipu aHanu3e HEHOBBIX MPEANOYTEHUN KIIMEHTOB IU3aifHEPCKOTO areHTCTBA
MONyYeHbl JIaHHBIC, TMPEACTABICHHBIE B TaONWIE: JJOJNS KIMEHTOB, MPHOOPETAIOIINX
JIA3aHEPCKUE YCIYTH OJIMHAKOBOI'O HA3HAYECHUS, HO Pa3IMyHOMN LeHbl. Haltu Moy ciryyaliHOU
BEJINYUHBL. X — [IEHBI TPOIaBAEMBIX YCIIYT.

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

OTBeThI
Homep 1 2 3 4 5 6 7 8 9 10
3aJaHusA
Or1Ber b B A A 0,2 0,25 0,8 0,15 172; 6500
172,75

Saganue 13.3 [Iposepounas padora Nel(

Bapmuanrt 1
B 1. Yuenuk Beinucan cBou olieHKH 1o anrebpe: 3,3,4,2,5,4,4,5,4,3. Haligute Moaymnb pa3HOCTH
psina NaHHBIX.
B 2. Beruuciute yactoty B nporeHTax (C TOYHOCTBIO 0 MEPBOU ASCATHIHON Ipodu) OykBbl O
B nyctuimmu M.IO.JIepmonToBa «beneer mapyc onunokwuii / B tymane mopst romyoom!..»
(3HaKW MpeNMHAHUS U IPOOETIbl He YUUTHIBATE).



849!

746!
B 4. CxonbKO pa3uyHBIX TPEX3HAYHBIX YUCEN, B KOTOPBIX MU(PBI HE MOBTOPSIOTCS, MOKHO
coctaButh u3 1udp 0,2,3,7,9?
B5. B 11 kmacce uzydarot 11 npenmeTtoB. CKOIBKAMHU CITOCOOAMH MOKHO COCTaBUTh
pacmucaHue Ha YeTBEPT, €CJIU JOJHKHO OBITh 8§ pa3sNuYHBIX YPOKOB M UX MOPSIOK HE BayKeH?

B3. Beruncnure:

B 6. Haiinute y muorounena P(x)=(1+ 2x)4 KO3 (PUIMEHT Tpyu x” .

B 7. B kiacce 25 y4eHUKOB, U3 KOTOPBIX 12 ymMHBIX 1 16 kpacuBsIxX. IIpn 3TOM Kax b1l u3
YYEHHMKOB YMHBIH Wi (1) KpacuBblil. KakoBa BEpOSATHOCTB TOTO, YTO CIy4aifHO BBI3BAHHBIN 1O
CIIUCKY YYE€HUK U YMHBIN, U KPACUBBII?

C1. CxonbKuMH HYJISIMM OKaHYMBaeTcs uncio 20!?

C 2. Haiiaure yncno nuaroHasneil npaBuiIbHOTO 15-yroapHuka.

Bapuanr 2

B 1. Yuenuk BbImucan cBOM OLICHKH 110 anreope: 5,3,3,4,5,5,4,3,3,4. Haligute Monynb pa3HOCTH
MEX1Y CpeTHUM apu(METHISCKUM M MEUAHON ITOTO Psijia JAHHBIX.
B 2. Beruuciure yactoty B mporeHTax (C TOYHOCTBIO 10 IEPBOM ecITHIHOM 1uphl) OykBbI 1
B asyctuinu M.}O.JlepmonToBa «rparoT BoHbI — BeTep cBULIET, / M MauTa rHeTcs u
CKPHIIUT. ..» (3HAKH MPETTMHAHUS U TIPOOEITBI HE YUUTHIBAIOTCS).
10H+11!

91+8!
B 4. Cxonbko pa3iMyHbIX TPEX3HAUHBIX YUCEII, B KOTOPBIX LU(PBI HE TOBTOPSIFOTCS, MOXKHO
coctaButh u3 udp 1,3,5,6,87
B5. B 11 knacce uzydarot 10 npeameToB. CKOIBKUMH CIIOCOOAMU MOYKHO COCTaBUTh
pacmucaHue Ha Cpey, €ClId JOHKHO OBITh 7 Pa3IMYHBIX YPOKOB U X MOPSIOK HEBAXKEH?

B3. Beruncnure:

B 6. Haiinute y muorourena P(x)=(1+ 3x)4 ko3pduLuenT npu x°.

B 7. B xnacce 25 y4eHUKOB, U3 KOTOPbIX 17 ymMHBbIX U 14 kpacuBbIX. [Ipu 3TOM Kakablid U3
YUEHUKOB YMHbIN WIN(M) KpacuBblil. KakoBa BEpOSTHOCTB TOTI0, UTO CJIy4aliHO BbI3BaHHBIM 110
CIIUCKY YYEHHK

U YMHBIH, U KpaCUBBIN?

C 1. CxonbKMMHM HYJIIMH OKaHYMBAeTCs uyucio 25!7

C2. Haiigute yucio auaroHanei npaBuibHoOro 18-yrojapHuka.

Pa3nen 14. YpaBHeHUus 1 HepaBEeHCTBA

3aganue 14.1 IIlpoBepounas padora Nell

Bapuanr 1
6a 2 3 1
1.YOpocTUTh BEIpaXKEHHUE: — — :
a -6 a+eé e6—a) 4a+4s

2x+7_ x-1
x> +2x x*+6x+8

3.Pemuth HepaBeHCTBA!

2.Pemits ypaBHEHHE:




I i) Gy PN S 0

x+3 X' —x-20
x*—2x-3=0
4.PemnTh CUCTEMY YPAaBHEHMH: § 5 —3 0
x+4
Bapuanr 2
10a 5 4 3
1.Ynpoctuts Belpaxkenue: | —— + - :
a -6~ 6—a a+e6) a+s
2.Peminth ypaBHEHHE:! 2§+4 - x2—4 =0
XT—=x X +x
3.Pemnts HepaBeHCTBa!
+1)-(x+3 -
o) (3+3) g LoSxtl6, g
x=2 x"=3x-10
x*—2x-8=0

4.PemmTh cucTEMY YPaBHEHHH: 4 y 4

=0
x+3




«YTBPEX/IAIO» «COT'JTACOBAHO»

3am. qupekTopa 1mo yueOHoi# pabore IMpencenarens MK
Bnagumupos J[.A. J[loponnosa E.T'.
CocraBui npernojaBaTelb MaTeMaTHKH IMporokon Ne_ ot
Manberun B.I'.

BapuaHTBbI 3K3aMeHAIIHOHHOH PadOThI

JJIS IPOBeIeHUsI MUCHbMEHHOI0 9K3aMeHa o marematuke 111 rpynme
I Bapuant

Oobsazamenvnan uacmeo
IIpu BbImoIHeHNM 3a7aHunid 1-17 3anuIMTe X0 pelleHus U MOJTyYeHHbI O0TBeT.

1. (1 6amn) dnakon mwamnyHs crout 160 pyodneil. Kakoe Hanbosbiiee yucio GpaakoHOB MOKHO
kynuth Ha 1000 py0uieii Bo BpeMsl paclipoaku, Korja cKuaka coctaBisieT 25%7?

2.(1 6amn) Ha nuarpamme moka3aHo KOJIHUECTBO noceTutenei caiita PUA HoBocTtu Bo Bce THU
¢ 10 mo 29 Hosi6ps 2009 roxa. I[To ropu3oHTaNM YKAa3bIBAIOTCS THA MECSIA, IO BEPTUKAIN —
KOJIMUECTBO MOCETUTENEH caiiTa 3a MaHHbIN AeHb. OnpenennTe Mo uarpaMmme, Kakoro yucia
KOJIMYECTBO moceTuteniel caiita PUA HoBocTy BriepBbie IPUHSIO HANOOJIBIICE 3HAUCHUE.

800 000

700000

600 000

500 000

400 000

300000

200000

100 000

o

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

3. (1 6amm) OmnpenenuTe, Kakue U3 NEPEUNCICHHBIX TOYEK PUHAICKAT rpaduKy QyHKIHH
y(x) =3-2x; A(1;1), B(0;3), C(2;2), D(3; -3).

4.(1 6ann) Boluncaure 3HaueHus Boipaxkenus 9'°- 81 %9+0,5) 2.

. . 1
5.(1 6amn) HaliguTe 3Ha4YeHUE COSO, €CIIH U3BECTHO, YTO s1n(x:§ u o€ 2 yeTBepPTU.



6. (1 6amn) Pemure ypaBHEHME 27”:%.

7. (1 6amn) Haiiaure 3HaYeHNE BBIPAKCHUS lg250-1g2,5
8.(1 6amn) Pemure HepaBeHcTBO logs (3x+1) < 2.

9. (1 6amn) B xopoOke nmexuT 8 KpacHBIX QuioMacTepoB, 3 cMHUX (iromMacTepa U S5 KENTHIX
(aomacrepoB. KakoBa BepOSITHOCT TOTO, UTO Oy/JIeT Hayra/l BhITAIlEH KpacHbIN ¢uiomactep?

Hcnons3ys rpaduk ¢pynkuuu y= f(x) (cm. puc. Huxe), onpenenute u 3aUIIUTE OTBET:
10. (1 6ay1) Hanmensbiiee 1 Haubosbliee 3Ha4YeHUE (PYHKIUH.
11.(1 6anm) [IpomexyTku Bo3pacTaHust U yObIBaHUS (PYHKLIUH.

12.(1 6amn) [pu kakux 3HaueHUsAxX x f(x) > 0.

v A

0

13.(1 6amm) Paguych Tpex 1mapoB paBHbl 6, 8 u 10. HaliquTe paguyc mapa, 00beM KOTOPOTro
paBeH cyMMe UX 00BEMOB.

14. (1 6amr) Teno ABMXKETCS MO MPSIMOM TaK, YTO PACCTOSTHUE S OT HAYAIBHOM TOUYKHU
M3MeHsieTcs 110 3aKoHy S = ¢ + 0,572 (M), Taie ¢ BpeMsi ABMKEHHUs B ceKyHaax. Haifaure ckopocTs
Tena yepes 4¢ mocie Hayana ABUKESHHUS.

15.(1 6amn)Haiigure o6nacTs onpenenenus Gpyskuuu y = lg (x*+ 3x).
[z
16.(1 Gamm)Perunts ypasaenne V& ~3=1

17.(1 6amn) Pemure ypaBHeHHE COS(2T -X) + Sin (% + xj =2.



Jononnumensuas ywacmo

IIpu BoinoHeHuy 3aganuii 18-22 3anuimmTe X0 pelleHUs U MOJTYy4YeHHbIH 0TBeT
18. (2 6anna) Haiinure 00BEM Tena, MOTYYEHHOTO IIPU BpallleHUH MPSIMOYTOJIBHOTO
TPEYrojibHUKa ¢ KaTeTOM 6CM M TMIOTeHy301 10cM BOKpYT OOJIbILIETro KaTeTa.

19. (2 6anna) Haitmure Touku sxctpemyma dynkmn f(x)=2x> — 3x>— 1.

20. (3 6anna) BeicoTa npaBUiIbHON YEeTHIPEXYTobHONM MupamMuibl paBHa 20cM, a 00koBoe pedpo
16¢m. Haitnure miomiaaes 60KOBON MOBEPXHOCTH MUPAMULIBL.

o 27%=9Y

21. (3 6anna) Pemute cucreMy ypaBHEHMIA:

22. (3 6awia) Haiiute pemenus ypaBHeHus: 5- 4sin” x = 4cosx

Kpurepun oneHk# BbINOJHEeHUs PadoThI

OrnecHka Yucmo 6amios,
HEOOXOAMMOE ISl IOTYYCHUS OLEHKU
«3»(yIOBIETBOPUTEIHHO) 9-14
«» (xopomio) 15-20
(HEe MEHee OJTHOTO 3a/IaHUs U3 JOTIOJTHUTEITHHON YacTH)
«5» (OTIMYHO) 21-30
(He MeHee IBYX 33/IaHU U3 JJOTIOJTHUTEIHHON YaCTH)

Kputepuu onenku 3aganust Ha 2 Gana

CoJiepkaHue KpUTepust banbt
Pemenne 000CHOBaHHO, OJTy4€H BEPHBIN OTBET. 2
1) [MomyueH HEBEPHBII OTBET M3-32 BEIYUCIUTEILHON OMIMOKH, HO TIPH STOM 1

MMeeTCsl BEpHas MOCIe0BATEIbHOCTh BCEX LIaroB peLIeHUs.
2) IlosyueH BepHBIH OTBET, HO PELICHHE HEJOCTATOUHO 00OCHOBAHO.

Pemienue He COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, ICPCUNCIICHHBIX 0
BBIIIIC.

Kpurepuu onenku 3aganus Ha 3 6amia

CoJiepkaHue KpUTEepUst banbt
Pemmenrie 060CHOBaHHO MOJTyYeH BEPHBII OTBET. 3
[TomyueH BepHBI OTBET, HO UMEETCS] HEIOCTATOYHOCTh OOBSICHEHHI B X0OJIe 2
penieHusl.

[TosrydeH HEBEpHBI OTBET M3-3a BEIYUCIUTEILHON OMMOKH, HO TIPU TOM 1
HMMeEETCs BEpHAsl MOCIE0BATEIbHOCTh BCEX IIArOB PEHICHUSI.

Pelienue He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0

BBIIIIC.




«YTBPEXIAKO» «COI''TACOBAHO»

3aM. nupekTopa no yueOHoi pabore [Ipencenarens MK
Brnagumupos JI.A. JToponnosa E.I'.
CocraBui npenojaBaTesib MaTeMaTUKU IIportokon Ne ot
Manerun B.I'.

BapuaHTbl 3K3aMeHALlHOHHOM PadoThI

JJISI IPOBeIeHUsI MUCbMEHHOTI0 3K3aMeHa o Marematuke 111 rpynme
II Bapuant

Oosazamenvnan uacmo
IIpu BoImostHeHnu 3aganHuii 1-17 3anumuTe X0 pelieHUs U NMOJY4YCeHHBI OTBeT.

1.(1 6amr) HlapukoBas pyuka ctout 40 pyoneit. Kakoe HanOobIee 4uciio TAKUX PyIeK MOKHO
Oynet kynuth Ha 900 pybnei mocne nossimeHus neHs! Ha 10%?

2.(1 6amn) Ha nuarpamme moka3aHo KOJIHuecTBO nocetutenei caiita PUA HoBoctu B TeueHue
Kaxoro Jaca 8 nexadps 2009 roga. [To ropuszoHTany yka3elBaeTcsi HOMEP 4aca, 0 BEPTHKAIN —
KOJIMUECTBO MOCETUTENEH caifTa 3a qaHHbIi yac. Onpenenure mo AuarpaMmme, 3a Kakoi 4ac B
IaHHEBIN 1eHb Ha caiite PUA HoBocTi oOBIBaI0 MakCUMAJIBHOE KOJIMYECTBO ITIOCETUTENEH.
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3. (1 6amm) Ompenenure, Kakue U3 NEPEUNUCICHHBIX TOYEK MPUHAICKAT rpaduKy O yHKIHH
y()=5-4x A(1;1), B(0;-5), C(2;-3), D(3; -3).

4.(1 6ann) Beruncnute 3Hadenus Beipakenns 6 3 93(0,25) 25



. . 8
5.(1 6amn) Haiinure 3Ha4YCeHKE Sind., €CJIU U3BECTHO, YTO COSOL = ] ua € 4 yeTBEPTU.

6. (1 6amn) Pemute ypaBHenue 3*- [lj 2r= 04,
3
7. (1 6an1)Haiizure 3Hauenne soipakenns 10822 —10g,0,5,

8.(1 6amn) Pemmure HepaBeHcTBO logs (4x+1) > -1.

9. (1 6am1) B kopoOxe iexkuT 7 OembIX mapoB, 6 YEPHBIX MIAPOB U 3 CTEKISTHHBIX
mapa. KakoBa BEpOSATHOCTh TOTO, UTO OYyJIET Hayraj BhITAIIECH YEPHBIN map?
Hcnonb3ys rpaduk ¢yHkiuu y = f(x) (cM. puc. HIKE), OTIpeIeTUTEe U 3aMUIINTE OTBET:

10. (1 6an) Hanmensbiee 1 Haubosblee 3Ha4YeHUE (PYHKITUH.
11.(1 6amm) [IpomexxyTku Bo3pacTaHust U yObIBAaHUS (DYHKITUH.

12.(1 6amn) [Ipu xakux 3HadeHusx xf(x) > 0.

v A

1
0 1 x

13.(1 6amr) Ecnu kaxmoe pedbpo Kkyda yBeTUIUTh HA 2, TO €ro0 IUIONIAIh TOBEPXHOCTH
yBennuuTcs Ha 192. Haiiqute pebpo kyoa.

14. (1 6ayt) Teno ABMKETCS MO NMPSIMOM TaK, YTO PACCTOSIHUE S OT HAYaIbHOM TOUKU
M3MEHsETCS 110 3aK0Hy S=3¢ + (M), I/le t BpeMs IBUKEHHUs B ceKyHaax. Haiinure ckopocTs
Tela yepes 3 ¢ mocie Hayasa JBUKECHUS.

2x -3
x+7

15.(1 6amn) Haiinure obnacte onpeneneHust GyHKuuu y = Ig

16. (1 6amn) Pernts ypaBuenne vx° +2 =5,

17.(1 6amn) Pemmre ypaBHeHwue 2 sin (% + xj ++/2=0



Jononnumenvnan uacmo
IIpu BpInosHennu 3aganuii 18-22 3anummTe X0/ pelIeHUs M MOJYy4YeHHbIH 0TBET

18. (2 6amna) O6BEM mapa pased 367 cm’. Haiiure miomaas MOBEPXHOCTH IIapa.

19. (2 6ana) Haiiaure npomeskyTky yObIBaHHS (YHKIHH p = 2x°+ 9x’— 24x.

20. (3 6amna) BeicoTa mpaBUIBHON TPEYTOIBHON MUPAMUIBI paBHA 8cM, a O0KOBOE pedpo —
10cMm. HatinuTe mutonaas O0KOBOM MOBEPXHOCTH MUPAMU/IBI.

21. (3 6amna) Perunte crucTeMy ypaBHEHHIA: x-y=8

22. (3 6ana) Haiimute pemenus ypaBHeHHs: 2sin® x+ 5cosx = 4.

Kpurepun onieHKH BbINIOJHEHUS PadOThI

Orenka Yucno 6ajUios,
HE00X0IMMOE JIsl TOTYYEHHsI OLICHKH
«3»(y1OBIETBOPUTEIBHO) 9-14
«4y» (xopor1io) 15-20
(He MeHee 0JTHOTO 33J1aHus U3 JIOTIOJHUTEIILHOW YaCTH)
«5» (OTIMYHO) 21-30
(He MeHee ABYX 3aJIaHUi U3 JIOTIOJTHUTEJIbHON YacTH)

Kputepuu onenku 3aganust Ha 2 Ganna

CopnepxaHue KpUTepust bael
Penienne 060CHOBaHHO, OTYY€H BEPHBINA OTBET. 2
1) ITomyueH HEBEPHBIM OTBET U3-3a BBIUNCIUTEILHONW OINOKHY, HO IIPH 1

9TOM MMEETCS BepHasl 1OCJIEI0BAaTEIbHOCT BCEX LIAar0B PEILICHMS.
2) TlomyueH BepHBIN OTBET, HO PELICHHE HEIOCTATOYHO OOOCHOBAHO.
Pemenne He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, ICPCUNCICHHBIX 0
BBILIIE.

Kpurepuu onenku 3aganus Ha 3 Oaa

Cojaeprxanue KpuTepust banbl
Penrenne 060CHOBaHHO MOJYYEH BEPHBIM OTBET. 3
[TomydeH BepHBIN OTBET, HO UMEETCS HEOCTATOYHOCTh OOBSICHEHH B 2
X0JI€ peuIeHusl.

[Tosry4yeH HEBEPHBIN OTBET W3-3a BHIYUCIUTEILHON OMUOKH, HO TP STOM 1
MMEETCs] BEpPHas [10CJIEA0BATEIbHOCTD BCEX IIAr0B PELICHMUSI.

Pemenne He cOOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IIEPEUNCICHHBIX 0
BBIIIIE.




«YTBPEXJIAIO» «COTI'JTACOBAHO»

3aM. 1upekTopa no yueOHoi pabore IIpencenarens ITLK
Brnagumupos JI.A. [{loponnosa E.I'.
CocraBu nipemnoiaBaTelb MaTeMaTHKA [TpoTokon Ne ot
Manerun B.I'.

BapuaHTbI 9K3aMeHAIIHOHHOM PadOThI
JJISl IPOBe/IeHUsl MMCbMEHHOI0 JK3aMeHa o marematuke 111 rpynmne

III BapuanT

Oobsazamenvnan uacmo
IIpu BbImoIHeHNM 3aaaHuil 1-17 3anuIuMTe X0A pelleHUus 1 MOJy4YeHHbIN 0TBeT.

1. (1 6ann) B mauke 500 nucroB Oymaru popmata A4. 3a Hepemnto B opuce pacxoayercs 1200
auctoB. Kakoe HanMeHblllee KOJIMYECTBO Tauek OymMaru Hy)KHO KynuTh B oduc Ha 4 Henenu?

2.(1 6ann) Ha pucyHke KUpHBIMH TOUKaMH ITOKAa3aHO CYyTOUYHOE KOJUYECTBO OCAIKOB,
BbinagaBmux B Kazanu ¢ 3 nmo 15 ¢espans 1909 roga. ITo ropu3oHTany yka3plBaroTcs 4ucia
Mecs1ia, TI0 BEPTUKAIN — KOJIMYECTBO OCAKOB, BHIIIABIINX B COOTBETCTBYIOIINI I€Hb, B
MUJUIAMETpax. [l HarIsiAHOCTH JKUPHBIE TOYKU Ha PUCYHKE COEIMHEHBI TuHUEN. Onpenenure
10 PUCYHKY, KAaKOT'O YHCJIa BIEPBbHIE BBINAJIO 5 MIJIITUMETPOB OCAKOB.

7

o

3. (1 6ann) Ompenenute, Kakue U3 NEPEUNUCIICHHBIX TOUEK MPUHAIEKAT rpaduKy QyHKIUH
y(0)=3-2xA(1;2), B(4;-5), C(2;-1), D(3; -3).

3. 4.4
. 5.(b3Y)

4.(1 6amn) Haitnute 3HaueHUE BBIpAXKESHUS b5 - (b7) npub = 4.
. . 5

5.(1 6amn) Haiinure 3HadeHue sino., eciiv U3BECTHO, YTO COSO= T u o€ 3 yeTBepTun.

6. (1 6amn) Perure HepaBeHcTBO 821> 0,125,



7. (1 6ann)Haiiaure 3Hauenue Boipaxkenusnlogr4+logs625+1g0,1-1g1.
8.(1 6amn) Pemmnre ypaBuenue logs(2x+1) =logs13 +1.

9. (1 6ann) B xop3une nexat 5 nondepé3oBukos, 4 6opoBuka u 3 nucuuku. Kakosa
BEPOSTHOCTH, YTO Oy/IEeT Hayra/ BHITAIICHA JIUCHYKA?

Ucnonesys rpaduk pynkunu y = f(x) (cm. puc. Huxe), onpenenure v 3anuiuTe OTBET:
10. (1 6amn) Haumensiiee u HanOosblee 3HaUeHUE (QYHKITHH.
11.(1 6ann) [IpomexyTku Bo3pacTaHusi U yObIBaHUS (QYHKITHH.

12.(1 6amn) [Ipu kakux 3HaueHusax xf(x) > 0.

A

13.(1 6amn) Tpu pedpa npsIMOYroIBHOTO MapaUIeICUIe [a, BBIXOISIINE U3 OJJHOW BEPIIHHbI,
paBHbl 4, 6, 9. Haiinure peOpo paBHOBEIHUKOTO €My Kyo0a.

14. (1 6amn)Haitaute GyHKIMY, TPOM3BOAHON KOTOPBIX ABIseTCs GyHKIus f(x) = 2x + X7,
15.(1 6ann)Haiinure obmacts onpeneneHus GyHKUUN y = +/2x + 1.

16. (1 6amn) Permuth ypaBHEHUE

Vxl+x-2=2

17.(1 6amn) Pemmure ypapaenue 4cosx*-1=0.



Jlononnumenvnas uacmeo
IIpu BbImoIHeHNM 3a7aHui 18-22 3anumuTe X0 pelieHHsl M NMOJYyYeHHbIH 0TBET
18. (2 6amna) Haiinure miomaas TOTHONW MOBEPXHOCTH Tela, MOTYYSHHOTO IPU BpallleHU!
MPSAMOYTOJIbHUKA CO CTOpOHAaMH 6¢M 1 10cM BOKpPYT €ro OCM CHMMETPHUH, NTapajijieIbHON
OObIIIel CTOPOHE.

19. (2 6ana)HaiiguTe IpoMexyTKH Bo3pacTanus QYHKIMH Y = - X+ x>+ 8x.

20. (3 6ayma) JlmaroHanb OCHOBaHUs MPSIMOYTOJIBHOTO Mapajuienenuneaa pasua 10 cMm, a
nuaroHanu OOKOBBIX TpaHer 2+/10 cM u 2+/17 cMm. Halimute 00b€M napamenenumnesa.

x-y=7
21. (3 6amna) Pemmre cucteMy ypaBHEHUIA:

22. (3 6anna) Haiigure penienus ypaBHEHHUs: cos x +6 sinx - 6 = 0.

Kpurepun oneHK# BbINOJHEHHS PadoThI

OrneHka Yuciio 6aios,
HE00X0IMMOE TSI TIOTYYCHHUSI OTICHKU
«3»(yIOBIETBOPUTEIIHHO) 9-14
«4» (xopor1io) 15-20
(He MeHee OJTHOTO 3a/IaHHUs U3 JOTOJTHUTEIHHON YacTH)
«5» (OTIAMYHO) 21-30
(He MeHee IBYX 3aJlaHUi U3 TOTIOJTHUTEIILHON YacTH)

Kputepun onienku 3aganust Ha 2 Oaya

CopepxaHue KpUTepust bael
Pemennie 060CHOBaHHO, IOJIY4YEH BEPHBIM OTBET. 2
1) [TomyyeH HEBEPHBIM OTBET M3-3a BEIYUCIUTEILHON OMUOKH, HO TIPU STOM 1

HMMeEEeTCs BEPHasl MOCIEA0BATEIIBHOCTD BCEX LIAr0OB PELICHUS.
2) IlonyyeH BepHBIl OTBET, HO peLIEHHE HEJOCTATOYHO 00OCHOBAHO.

Pemenne He COOTBETCTBYET HU OHOMY U3 KPUTEPUEB, IEPEUNUCIEHHBIX 0
BBIIIIE.

Kpurepun ouenku 3ananus Ha 3 Oaia

CopeprkaHue KpuTepus bauibl
Pemenrie 000CHOBaHHO NOJY4YE€H BEPHBI OTBET. 3
[Tory4yeH BepHBI OTBET, HO UMEETCSI HEJJOCTATOYHOCTh OOBSICHEHUN B X0J1€ 2
pELIEHHUS.

[TomyueH HEBEPHBI OTBET U3-32 BEIYUCIUTEIBHON OMUOKH, HO IPH 3TOM 1
MMEETCs BEPHAsl OCIEA0BATENBHOCTh BCEX IIArOB PELICHUSI.

Pelmenne He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUUCIEHHBIX 0
BBILIE.




«YTBPEX]JIAIO» «COTI''TACOBAHO»

3am. qupekTopa mno yaeOHoit padbote [Ipeacenarens IIK
Bnagumupos /1. A. Jloponnosa E.I'.
CocTtaBun npenojaBaTesib MATEMATUKH [Ipotokon Ne_ ot
Mansrun B.T'.

BapuaHTbl JK3aMeHAIMOHHOI padoThI

AJIA TIPOBEACHUA MUCbMEHHOI'0 IK3aMEHa 110 MaTEMATHKE 111 rpymnie
IVBapuanT

Oba3amenvHasn uacmo
IIpu BbImosIHeHNM 3a7aHui 1-17 3anuIuMTe X0 pelleHUus 1 MOJy4YeHHbIN 0TBeT.

1. (1 6amn) AHs KynuJia poe3HOM OMIIeT Ha MecsIl U cenana 3a Mecsi 41 moe3aky. CKoJIbKO
pyOJieit oHa COKOHOMMIIA, €CIIH MTPOoe3THOM Omtet Ha Mecs1 crout 580 pyOueid, a pazoBas
noe3zzaka — 20 pyomneit?

2.(1 6ann) Ha pucyHke ®HpPHBIMH TOYKaMH MMOKAa3aHO CYyTOYHOE KOJIMYECTBO OCAJIKOB,
BhimagaBmux B Tomcke ¢ 8 mo 24 suBapst 2005 roga. 1o ropu3oHTany ykasbpIBarOTCs YUCIa
Mecs11a, IO BePTHKAIH — KOJIMYECTBO OCAKOB, BHIMABIINX B COOTBETCTBYIOIIUN ICHb, B
MWJIUMETpax. I[J'IH HarJiiIHOCTH KUPHBIC TOYKW Ha PUCYHKE COCIUHCHDBI JIMHUCH. OnpeﬂeJmTe

10 PUCYHKY, KaAKOI'0 YHUCJia 3a I[aHHLIﬁ Mepruoa BIICPBLIC BBITIAJIO POBHO 1,5 MUJUINMETPA
OCaaKoOB.

g 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

3. (1 6ann) Ompenenute, Kakue U3 NEPEUUCICHHBIX TOYEK MPUHAIEKAT rpaduKy QyHKIHH
y(0)=5- 4xA(1;-1), B(0; 5), C(2; 3), D(3; -7).

. e (7 16, 1247
4.(1 6amn) HalinuTe 3HaueHUE BBIPAXKEHUSA (207)7 2 (2¢7) npux = 3.
. .12
5.(1 6amn) Haiiaure 3HadeHue cosa, €CJIM H3BECTHO, YTO sino=— u o€ 1 YeTBepTun.

6. (1 6amn) Permure HepaBencTso 100%+1< 0, 1.



7. (1 6ann)Haiiaure 3nauenue Boipaxkennsnlogs27-1g0,01+logos 0,36+log71.

8.(1 6amm) Pemute ypaBuenue logos(3x-1)=-3.

9. (1 6amn) [Ipu moaAroTOBKE K AK3aMEHY y4eHHUK Bblyuuns 75 BorpocoB u3 100. Kakosa
BEPOSATHOCTH TOT'0, UTO EMY Ha 3K3aMEHE MONaJETCsl BOIPOC, KOTOPBINA OH HE BHIYUYHWJI?

Ucnoneiys rpaduk ynkuuny= f(x) (cm. puc. Huxe), onpenenure u 3anuIInTe OTBET:
10. (1 6amn) Haumensiiee u HanOosblee 3Ha4eHUE (QYHKIHH.
11.(1 6anm) [IpomexyTku Bo3pacTaHusi U yObIBaHUS (QYHKITHH.

12.(1 6ann) [Ipu kakux 3HaueHusax xf(x) > 0.

A

Y

13.(1 6amn) Tpu pebpa mpsIMOyroIBLHOTO MapaieeuIie1a, BRIXOASIINE U3 OJHON BEPIITHUHBI,
paBssbl 10, 5, 20. Haiinure peOpo paBHOBEIMKOTO €My Ky0a.

14. (1 6ann)HaitnuTe Bce mepoobpasnbie Gyrkuun f(x) = 2x3- 6x°4+ x -1 .

15.(1 6aym)HaiiguTe o6acTs onpeaeneHus GyHKIHHA y =~/6 — 8x .

16. (1 6ayn) Pemuth ypaBHeHHE VX —2 =X —8

17.(1 6ann) Pemute ypaBHeHue 2cos§- J3=0.



,Zlonwmumeﬂbmm yacmo
IIpu BpInoiHeHnHu 3agaHuil 18-22 3anuuMTe X0/ pelIeHUs1 M MOJy4YeHHbIH 0TBeT

18. (2 6amr) BeicoTa koHyca paBHa 12cMm, a ero oopa3zyromias 13cm. HaliguTe mutomaas moaHOM
MMOBEPXHOCTH KOHYCA.

19. (2 6ana) Haiiute Touku skctpemyma GyHkuuuf(x)=2x> —%x“—&

20. (3 6anna) Pebpo HIKHETO OCHOBAHUS MPABUIBLHON YETHIPEXYTOIBbHOM MPU3MBI YAAIEHO OT
IUIOCKOCTH BepXxHero ocHoBaHus 10cM. PaccTosiHUS MeX Ty IPOTHBOJICKAITUME OOKOBBIMU
pebpamu paBubl 8cM. Haiinnure 00BEM mpU3MEL.

21. (3 6anna) Pemute cucreMy ypaBHEHHMIA: Ax-y=2

22. (3 6anna) Haiinure perenus ypaBHeHus: 2sin’x +7cosx + 2 = 0.

Kpurepun oneHk# BbINOJIHEHHS padoThI

Onenka Yucno 6amios,
HEOOXOAMMOE ISl IOTYIEHUS OLEHKH
«3»(yIOBIETBOPUTEIIHHO) 9-14
«4» (xoporo) 15-20
(He MeHee OJTHOTO 33/IaHHUs U3 JOTIOJTHUTEIHHON YacTH)
«5» (OTIMYHO) 21-30
(He MeHee IBYX 3aJIaHUi U3 IOTIOJTHUTEIILHON YacTH)

Kputepuu oniennBanus 3a1anus Ha 2 Gajuia

CopnepkaHue KpuTepus bauier
Pemennie 060CHOBaHHO, OJIY4YEH BEPHBI OTBET. 2
1) [TomyyeH HEBEPHBIM OTBET M3-3a BEIYUCIUTEILHON OMUOKH, HO TIPU 3TOM 1

MMeEEeTCs BEPHasl MOCIEN0BATEILHOCTD BCEX LIAar0OB PELICHUS.
2) IlonyyeH BepHBIl OTBET, HO peLIeHHE HEJOCTATOYHO 00OCHOBAHO.

Pemrenne ne COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, IICPCUHNCIICHHBIX 0
BBIIIIC.

Kpurepun ouenku 3aganus Ha 3 Oaia

CopepxaHue KpuTepus basibt
Pemenrie 000CHOBaHHO NOJY4YE€H BEPHBIM OTBET. 3
[TosrydeH BepHBIA OTBET, HO UMEETCS HEJOCTATOYHOCTh OOBSICHEHUN B X0/1€ 2
pEILICHHUS.

[Tony4eH HeBepHBIN OTBET M3-3a BHIYUCIUTEIBHOMN OMMOKH, HO TIPU ATOM 1
MMEETCs] BEPHAs MOCJIEA0BATEIbHOCTD BCEX NIATOB PELICHMUS.

Pemennie He COOTBETCTBYET HU OAHOMY U3 KPUTEPHUEB, IEPEUUCICHHBIX 0

BBIIIIC.




1. NudopmannonHoe odecnedeHue 00y4eHus
Ilepeyenr pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, MHTepHeT-pecypcos,
JAOMOJHUTEJIBbHOM JTUTEPATYPbI

OcHoBHas JuTepaTypa:

1. BoromomoB, H.B. Anrebpa um Havana aHaimu3a: y4deOHOE IIOCOOME Il CPEIHETO
npodeccuonanpHoro obpaszoBanus / H. B. boromonoB. — Mockpa: HM3narenbcTBo
Opaiit, 2023. — 240 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
09525-8. — Tekct: anekTponHbid // O6pa3oBarensHas 1wiargopma KOpaiT [caidt]. —
URL: https://www.urait.ru/bcode/511954

2. boromonos, H. B. 'eomerpusi : yuyebHOE mocoOue it cpeaHero MpodeCCHOHATHHOTO
obpazoBanus / H. B. boromonoB. — Mocksa : U3narensctBo FOpaiit, 2023. — 108 c. —
(ITpodeccuonanpHoe ob6pazosanue). — ISBN 978-5-534-09528-9. —  Tekcr
AJICKTPOHHBIN /! O6pa3zoBarenpHas maTdopma Opaiit [caiit]. —
URL: https://www.urait.ru/bcode/511955

JlonoJiHUTE/ILHAA JIUTEPATypAa:

1. bammakoB M.M. Maremaruka: yueOHuK Juid ctya. yupexaenuit CIIO/M.U.
bammaxkos. - 8-e uzz., crep. - M.: U3narensckuii ieHTp «Akamemusiyn, 2023. — 256¢.

2. Mopakosuy, A.I'. Anre6pa u Hayana MaTeMaTuyeckoro ananusa. 11 kmace: B2 4. Y. 1.
VYueOHuK 1 yyaiuxcs o011eoopa3oBaTenbHbIX yUpexKIeHHH (MpopUIbHBIN ypOBEHB) /
A.I'. Mopaxkosuy, I1.B Cemenos. - M. : Muemo3uHa, 2022. - 351 c. — ISBN 978-5-346-
03199-4/ - Tekcr : HEMOCPEACTBEHHBII


https://www.urait.ru/bcode/511954
https://www.urait.ru/bcode/511955

