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1. ITacmopT KOMILIEKTA OLEHOYHBIX cpeacTB no aucuumiange OO0/1.07

Maremaruka
1.1. Ob6aacTh NpUMEHEHUS] KOMILIEKTA OLIEHOYHBIX CPe/ICTB

KoMITIeKT KOHTPOJIHHO-OIICHOYHBIX CPEJCTB COCTaBICH HAa OCHOBE
OO/1.07 Marematuka mo creruaasHoctd 23.02.07 TexuHuueckoe

paboueii mporpaMMel

y49eOHOW JAUCIUILITHBI
00CITy’)KHBaHUE W PEMOHT JIBHTaTeJICH, CHCTEM M arperaToB aBTOMOOMIICH



IInanupyemMble pe3yJbTaThl 0CBOCHHS 001Ie00pa3oBaTeIbHOM AMcUMIIMHBI B c00TBeTcTBHU ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO
dopmupoBanue 3eMeHTOB npodeccnonatbubix KomrereHnui (ITK) u anemenTtoB o0mmmx kommneteniuii (OK)

Ko n nHaumeHoBanue
hopMupyeMbIX KOMIETEHITUN

Pe3y.HI>TaTI>I OCBOCHMHA JUCLHUITIIMHBI

Oo0mue

I[I/ICIII/IHJ'[I/IHapHLIe

OK 01 Ber6upath ciocoObl
pereHus 3a1a4
npohecCuOHATBHOU
JESTeIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/Ty, OCO3HAHUE
LIEHHOCTH MacTepCTBa, TPYAOI00uE;

- TOTOBHOCTbH K aKTUBHOM JACATCIIBHOCTH

TEXHOJIOTHYSCKOM M COIHNAILHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh
WHUIUAPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJIPHO BBIITOJTHSITH TAaKYIO
JIeATEeIIbHOCTb;

- HHTEPEC K pa3IMuHbIM chepam
pohecCHoHANTBHOM JIeATETLHOCTH,
OBnazeHne yHUBEPCATBHBIMHU
y4eOHBIMHU MMO3HABATEIIHHBIMH
NEUCTBUSIMU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:
CaMOCTOSITENIHHO (POPMYIUPOBATH U
aKTyaJIM3UpPOBATh IPOOIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYILIECTBEHHBIH
MPU3HAK WA OCHOBAHUS IS
CpaBHEHUs, Kilaccu(pHUKauu u
0000IIeHHS;

- OTIPENIeNSATh LEeNH IeATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH UX

-BJIAJICTh METOJAMH JIOKA3aTeIbCTB, AITOPUTMAMU PEIICHHS 32134,
yMeHHe (OpPMYITHPOBATE ONIPEICICHHSI, AKCHOMBI U TEOPEMBI,
MMPUMCEHATH UX, IPOBOAWUTE JOKA3aTCIBbHBIC PACCYXKICHUA B XOA€
penIeHus 3a/1a4;

-yMETh ONEPUPOBATH MOHATUSAMU: CTETNIEHb YHUCIIA, JIOTapu(M YHCIa;
YMCHUEC BBITIOJIHATH BBIYUCICHUEC 3HAa4YeHUH U npe06pasoBaHI/I${
BBIPXCHUI CO CTETIEHSAMH U JIorapudmMamu, mpeodpazoBaHus
JIpOOHO-pAIIMOHAITFHBIX BBIPKECHUH;

- YMETh OIIEPUPOBATH MOHATHSMU: PallHOHANBHBIC, HPPAIMOHATIHHEIC,
NOKa3aTesbHbIE, CTEIIEHHBIE, JIOTapu(MHUECKUE,
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI; -
YMETh OTIEPUPOBATH MOHATHIMHU: QYHKIIUS, HETIPEPBbIBHAS (DYHKITHS,
NIPOM3BO/IHAS, IEPBOOOPA3HAsL, ONIPEICIICHHBINA HHTETPAI;

-yYMETh HaXOJIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA, UCTIOIB3YS
CIPaBOYHBIC MaTEPHAJIbI; KCCIICIOBATh B IPOCTEHININX CITydasx
(GYHKIIUM HA MOHOTOHHOCTbD, HAXOIUTh HANOOJIBIINE U HAUMEHBIIINE
3Ha4YeHUs QYHKIUI; CTPOUTH Tpa@UKH MHOTOUYICHOB C
UCIIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTO aHAIN3a; TPUMEHSITh
MIPOM3BOJIHYIO MIPH PEIICHUH 3a/1a4 Ha JBM)KCHUE; PEelIaTh IPAKTHKO-
OpUEHTUPOBAHHBIC 3a/1a4H Ha HAUOObIIINE M HAUMEHBIITNE 3HAUCHUS,
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JIOCTYKEHMS;

- BBISIBIISITH 3aKOHOMEPHOCTH U
IPOTUBOPEUYHS B PACCMATPUBACMBIX
SIBJICHUSIX,

- BHOCUTBH KOPPEKTUBHI B ICATEIHHOCTD,
OIIEHUBATb COOTBETCTBUE PE3YJIbTATOB
TIEJISIM, OI[EHUBATh PUCKH MTOCIICICTBUI
JIeSITETLHOCTH;

- pa3BHBaTh KPEATUBHOE MBITIICHUE
TIPH PEIICHUH KU3HEHHBIX TPOOIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE
NIEUCTBUS:

- BJIQJICTh HABBIKAMH yIEOHO-
HCCIIEIOBATENBCKON U IPOESKTHOM
NEeSITETFHOCTH, HABBIKAMU Pa3pEIICHUS
npooseM;

- BBISIBJISITH IPUYUHHO-CJICACTBEHHBIC
CBSI3U U aKTyaJIM3UPOBATh 33/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HAXOJIUTh apryMEHTHI JJIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPIKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUH
peleHus;

- QaHANMM3UPOBATH TOJIyYEHHBIE B XOJI€
pellieHus 3a/1a4i Pe3yabTaThl,
KPUTHUYECKH OICHUBATh MX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh
U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO03HABATENIbHYIO M MPAKTUYECKYIO

Ha HaX0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHS,

-YMETh OTIEPHPOBATH MOHATHIMHU: PallMOHATbHAS (PYHKITHS,
nokaszarenbHas QyHKIUs, CTelIeHHas (QyHKIUs, JIoTapupMIIecKast
(GyHKIUS, TPUTOHOMETpHYECKUE QYHKIMH, 0OpaTHbIe (YHKINH;
YMEHHUE CTPOUTH IpaMKN U3yYCHHBIX (PYHKINH, HCIIOIB30BATh
rpaduKy Ipy U3y9€HUH TPOIIECCOB U 3aBUCHUMOCTEH, TIPH PEIICHIH
3aa4 U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 PEaTbHOH KU3HU;
BBIpAXaTh (GOPMyJIaMH 3aBUCHMOCTH MEX]Ty BEIIMYHMHAMHU;

- YMETh pelIaTh TEKCTOBBIC 337a4H Pa3HBIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JOJIA ¥ YaCTH, Ha JABMIKEHHE, PadOTy, CTOUMOCTh TOBapOB
U YCITyT, HAaJIOTH, 33]]a9d M3 00JIaCTH yIPaBICHHS JTNIHBIMUA U
ceMEeWHBIMH (PMHAHCAMU); COCTABIISITH BRIPAKEHUS, YPAaBHEHHS,
HEPaBEHCTBA U MX CHCTEMBI 110 YCIOBUIO 3a/1auH, UCCIIEI0BATh
HOJYYCHHOE PEUICHNE U OIICHUBATh MPaBION0A00HOCTh PE3YIbTATOB;

- YMETb ONEPUPOBATh MOHATUSAMHU: CpefHee apu(MEeTHIECKOe,
MeraHa, HauOoJbIllee ¥ HaNMEHbIIIee 3HAYCHUS], pa3Max, JUCIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIIOBOTO HAbOpa; yMETh U3BIICKATH,
MHTEPIIPETUPOBATH HH(POPMALIHIO, TIPEICTABICHHYIO B Ta0IHUIaX, HA
JHMarpaMmax, rpadukax, OTpakarollyto CBOWCTBA peabHBIX
HPOLIECCOB M SIBJICHUIA; TIPEICTABIATH HH(POPMALIUIO C IOMOIIIBIO
TaONUI ¥ IMarpaMM; HCCIIE0BATh CTATUCTUYECKUE JaHHBIE, B TOM
YHCIIe C MPUMEHEHUEM TpauIecKuX METOJIOB U AJIEKTPOHHBIX
CPEJCTB;

- YMETb ONEPUPOBATh MOHATUSMHU: CIIy4aliHbIH ONBIT U CIIy4aitHOE
cOOBITHE, BEPOSATHOCTH CIy4alfHOTO COOBITUS; YMEHHE BBIUUCIISATh
BEPOSATHOCTH C UCIOJIb30BaHUEM I'paMUECKUX METOIOB;
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0071aCTH KU3HEICITSILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
pa3HbIX IpeIMETHBIX o0nacTel;

- BBIIBUTATh HOBBIC UJCH, TIPEIaraTh
OPUTHHAIILHBIC TIOJIXO/IBI U PEIICHUS; U
CIIOCOOHOCTH MX MCITOJIb30BaHUS B
MO3HABATCILHON U COIMAIbHOM
MIPaKTUKE

IPUMEHATH (POPMYITBI CIIOKEHUS U YMHOKEHHS BEPOSTHOCTEH,
KOMOMHATOpHBIE (DaKThI U (POPMYIIBI IPH PEIICHUH 33]a4; OLIEHUBATD
BEPOSTHOCTH PEATbHBIX COOBITHIT; 3HAKOMCTBO CO CITyYaiHBIMH
BEJIMYMHAMU; YMEHUE IPUBOUTH IPUMEPBI POSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETb ONEPUPOBATh MOHATHAMU: TOUKA, PsAMasi, INIOCKOCTb,
IPOCTPAHCTBO, IBYTPaHHbBIN YIroJl, CKPELIUBAIOLIUECS MPSMBIE,
NapauIeIbHOCTh U NEPIEHIUKYASIPHOCTD MPSIMBIX U MIJIOCKOCTEH,
YroJI MeXAY NPSIMBIMU, YTOJ MEKIY IPSIMOU U MIIOCKOCTBIO, YTOJI
MEX/1y IIIOCKOCTSIMH, PACCTOSIHUE OTTOYKHU JI0 TUIOCKOCTH,
pacCcTOSIHUE MEX/1y MPSIMBIMH, PACCTOSIHUE MEXKY MIIOCKOCTAMU;
YMEHHE HCI0JIb30BaTh MPH PEIICHUH 33]1a4 U3y4YEeHHbIE (aKThl U
TEOpPEMBI INIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPYXaIOILEro MUPA;

- YMETh ONEPUPOBATH MOHATUSMH: MHOTOTPAHHUK, CEUYEHUE
MHOTOTpaHHMKa, Ky0, Mapajienenumes, npu3Ma, nupamuza, gurypa u
MOBEPXHOCTh BpallleHUs, [IWIUHIP, KOHYC, map, chepa, ceUeHus
burypsl BpaileHus, II0CKOCTb, Kacarouasics cdepbl, HUINHApPA,
KOHYCa, IION[aJb [IOBEPXHOCTH MUPAMHU/IbI, IPU3MBI, KOHYCA,
HWIMH]IPA, TUIoaab chepbl, 00beM Kyda, MPSIMOYTOJILHOTO
napajuienenuneaa, NMpaMu/ibl, IPpU3Mbl, TUIUHAPA, KOHYCA, 11apa;
yMeHHE U300pakaTh MHOTOTPAHHUKH U IOBEPXHOCTHU BpAILlEHUs, KX
CEYEHMS OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh CUMMETPHIO B
MPOCTPAHCTBE; YMEHUE PACIO3HABATH NMPABUIIBHBIE MHOTOTPAaHHUKU;

- YMETh ONEPUPOBATH MOHATUAMMU: IBHXKEHHE B IPOCTPAHCTBE,
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1oJI00HBIE (PUTYPHI B IPOCTPAHCTBE; MCIIOIB30BATh OTHOLICHHE
IUTOINAeH TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (PUTYp MPHU PEIICHUN
3aza4;

-YMETb BBIUUCISATh FEOMETPUUECKHUE BETUUMHBI (JUIMHA, YToJl,
I1011a/1b, 00BEM, MJIOLIAAb IOBEPXHOCTH ), UCTIONIb3Yys N3yUEHHbIE
(bOopMyIBl U METOJIBI;

- YMETb ONEPUPOBATh MOHATHAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPIAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISpHOE IIPOU3BEJICHUE, YTOJI MEXAY BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOPA HA YHCJIO0; HAXOAUTh C IOMOIIbIO N3yYEHHBIX
bopMyn KOOPAUHATHI CEPEUHBI OTPE3KA, PACCTOSTHIE MEKIY ABYMS
TOYKaAMHU;

-yMETh BBIOUPATh MOAXO AN U3YUEHHBIN METOT ISl pEeLICHUS
3aJa4d, paclo3HaBaTh MaTeMaTHuecKre (PakThbl 1 MaTeMaTHUYECKHE
MOJIETU B IPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMaTHUECKUX OTKPBITUI
POCCUIICKOM 1 MUPOBOM MaTEMAaTUYECKON HAYKU. YMETh ONIEPUPOBATH
HNOHITHUSIMU: OIIpEJIeIeHe, aKkCHOMa, TeopeMa, CIIe/ICTBUE, CBOICTBO,
MPU3HAK, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKHU; YMEHUE
dbopMynupoBaTh 06paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHUE,
MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, UCTIOTIB30BATh METOJ
MaTeMaTHYeCKON MHAYKIUH; IPOBOAUTH JOKa3aTeIbHbIC
paccyXJIeHus MpH PEelIeHUH 3a1a4, OI[CHUBATh JJOTHYECKYIO
MPAaBUJILHOCTH PACCYXKICHUM;

- YMETh ONEPUPOBATH MOHATUSIMH: MHOKECTBO, IOJIMHOXKECTBO,
omnepaluy HajJl MHOXKECTBAMH; YMEHUE UCIIOIb30BaTh
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TEOPETUKOMHOKECTBEHHBIN anmapar JJis OMMMCAHUS PEaTbHBIX
MPOIIECCOB | SIBJIICHUH TPU PEIICHUH 33/1a4, B TOM YHUCIIC U3 IPYTHX
y4eOHBIX MPEAMETOB; YMETh ONIEPUPOBATH MOHATHIMH: Tpad, CBSI3HBIN
rpad, nepeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHUE 33]]aBaTh U
OTIMCHIBATh Tpadbl Pa3IMIHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl
IIpH PENIICHUH 3a]1a4;

- YMETh CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: COUYCTAHNE,
MepecTaHOBKA, YUCJIO COUYETAHUM, YMCIIO TIEPECTAHOBOK; OMHOM
HrroToHa; yMeHUe IPUMEHATh KOMOMHATOPHBIE (haKThI U
pacCcyXJACHHUS JUTS PEIICHUS 3a]1aY;

-YMETh OIEePUPOBATH TIOHIATHSIMU:

HaTypaJbHOE YHCIIO, IIEJIO€ YHCIIO, OCTATOK MO0 MOJYJIIO,
paLMOHATILHOE YUCIIO, UPPALMOHATIBHOE YUCIIO, MHOXKECTBA
HaATypaJIbHBIX, 1[EJIbIX, PALIUOHAIBHBIX, AEUCTBUTENBHBIX YUCEIT;
YMEHHE HCII0JIb30BaTh MPU3HAKU JETMMOCTH, HAUMEHbBIIUN OOIIHi
JIeNMTeNNb U HauMeHbIIee ob1ee KpatHoe, anroput™ EBkinuaa npu
peIlIeHnH 3a/]a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULHOHHBIMU
CUCTEeMaMH CUUCIICHUS;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHUSIMHU:

CTEMEeHb C LEeNbIM MoKa3aTelieM, KOpeHb HaTypajibHOI CTereHH,
CTEMeHb C PallMOHATbHBIM MOKA3aTeJIeM, CTETIEHb C IHCTBUTEIHHBIM
(BEIIeCTBEHHBIM) MTOKa3aTeneM, Jorapudm ymucia, CHHYC, KOCUHYC U
TAHT€HC MTPOU3BOJIBHOTO YHUCIIA;

- YMETh ONEPUPOBATH MOHATHSIMU:

TOKJIECTBO, TOKJECTBEHHOE MpeoOpa3oBaHue, YypaBHEHNE,
HEPaBEHCTBO, CHCTEMa ypaBHEHUIN U HEPABEHCTB, PABHOCHILHOCTh

8




ypaBHEHHI, HEPABEHCTB U CHCTEM, PAllMOHATBHBIE, HPPAIMOHATIBHEIE,
NOKa3aTeJbHbIe, CTETIEHHBIE, IOTapu(pMHUUECKHUE,
TPUTOHOMETPHUYECKIE YPAaBHEHHS, HEPABEHCTBA U CUCTEMBI; YMEHHE
pemaTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C TIOMOIIBIO Pa3IMYHBIX
IIPUEMOB; pelaTh ypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI C
napaMeTpoM; MPUMEHSITh YPaBHEHHS, HEPABEHCTBA, X CHCTEMBI JIJIS
pelIeHnsl MaTeMaTHIeCKHX 3a/1a4 U 33/1a4 U3 pa3InyHbIX 00JacTeit
HayKHU U PEaIbHOW KU3HH;

-yMeTb CBOOOJIHO ONEPUPOBATh MOHATUAMU: rpapuK QyHKIINH,
oOpaTHast QyHKIUS, KOMIO3UIMS QYHKIUHN, TUHEWHAs QYHKIIHS,
KBaJpaTHYHas QYHKIUS, CTETICHHAsT (YHKIUS C IETBIM IMOKa3aTeleM,
TPUTOHOMETpHUYECKHE (DYHKIINU, OOpaTHBIE TPUTOHOMETPUICCKHE
GbyHKIIMHY, TTIOKa3aTeNbHAs U JIorapupMuieckas QyHKIINN; yMCHHUE
CTpOUThH rpaduku PyHKITUH, BBITIOJHATH MpeoOpa3oBaHus rpaduKkoB
(GYHKIIUN; YMEHHE UCTIOIB30BaTh rpaduKu GYHKITUN TS H3yUEHUS
MIPOLIECCOB U 3aBUCUMOCTEH MpHU PELICHUH 3a/1a4 U3 IPYruX y4eOHbIX
PEIMETOB U U3 PEaIbHOM JKU3HU; BhIpaXKaTh (opMyaaMu
3aBHCHMOCTH MEX/y BEIHMUYNHAMU; YMEHHE CBOOOIHO ONEPHUPOBAThH
HNOHITUSIMH;, YETHOCTh (DYHKIIMH, IEPUOTUIHOCTD (PYHKIIUH,
OTPaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
dbyHKIMH, HanboJbIlIee U HaUMEHbIIee 3HaYeHUs PYHKIUU Ha
MIPOMEXKYTKE; YMEHHE MPOBOIUTH HCCe0BaHNe QYHKIINH; YMEHUE
UCIOJIb30BaTh CBOMCTBA U Tpaduku PyHKIUI 1715 petIeHus
ypaBHEHUH, HEPABEHCTB U 33724 C TapaMeTpaMu; n300paxaTh Ha
KOOP/AMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHU,
HEPaBEHCTB U UX CHCTEM;
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- YMETb CBOOO/IHO OIIEPUPOBATh MOHATUSIMU: IIOCIE0BATENBHOCTD,
apudMeTHIeCcKas MPOrPECcCHsi, FTEOMETPUIECKasi IPOTPECCHs,
0ecKOHEYHO yObIBarolIasi FeoMeTpUYecKasi IpOTPeccusi; yMEeHHUe
3a/1aBaTh MOCIEA0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYppPEHTHBIX (popMyT;

- YMETh OTIEPHPOBATH MOHATHIMU: HETIPEPHIBHOCTD (DYHKIINH,
aCUMITOT yMEHUE CBOOOHO ONEPUPOBATH MOHATUSIMU; YETHOCTD
(GyHKIMH, TEPUOJUYHOCTD (PYHKIIMU, OTPAHUYEHHOCTh (QYHKIIUH,
MOHOTOHHOCTb (DYHKILIUHU, SIKCTPEMYM (YHKIIMH, HAUOOJIbIIIee U
HauMeHbIIee 3HaYeHUs! PYHKINUN Ha TPOMEXYTKE; yMEHHUE MTPOBOIUTH
uccie[oBaHne QyHKIMU; YMEHHUE UCII0JIb30BaTh CBOMCTBA U IpaduKu
GbyHKUM TSl perieHnsl ypaBHEHUH, HEPaBEHCTB U 3aja4 C
napameTpamu; n300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTH MHOKECTBA
pellIeHNI ypaBHEHU, HEPABEHCTB U UX CUCTEM;

- yMeTh CBOOOJHO ONIEPUPOBATH MOHATHAMMU: OCIEI0BATEIBHOCTD,
apudMeTHuecKas IporpeccHsi, reoMeTpruIecKas Iporpeccus,
0eckOHEeuHO yObIBarOIasi FeOMETpUYECKas IPOrpeccusi; yMeHUe
3aJ]aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IOMOILBIO
PEKYPPEHTHBIX HOpMYII;

YMETh OIEPUPOBATH MOHATUAMHU:

HENPEepbIBHOCTbh (PYHKIMH, aCUMIITOTHI 'paduka GpyHKIMU, epBas U
BTOpasi MPOU3BOAHAs (PYHKIIUHU, TEOMETPUYECKUN U (PrU3HUECKHi
CMBICII ITPOU3BO/IHOM, IIEpBOOOpa3Hasi, ONpPE/IEICHHbIH HHTErpa;
YMEHHUE HaX0JUTh yMEHHE CBOOOIHO ONIEpUPOBATh NOHATUSIMY;
YEeTHOCTb (DYHKLIUH, IEPHOAUYHOCTD (PYHKIIMU, OTPAaHUYEHHOCTh
(GYHKIIUM, MOHOTOHHOCTb (DYHKIHH, SKCTpEMYM (YHKIINH,
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HauOoJIbllIee U HAUMEHbIIEE 3HaueHUs1 (PYHKIIMH Ha IPOMEKYTKE;
YMEHHE NTPOBOIUTH UCCIEI0BaHNEe QYHKIIMH; YMEHUE UCIIOIb30BaTh
CBO¥cTBa M rpaduKu GYHKIUI U pelieHus ypaBHEHHU, HEPAaBEHCTB
U 3aj]a4 ¢ apaMeTpamu; U300paxaTh Ha KOOPIMHATHON IJIOCKOCTH
MHOECTBA PEIICHUI YPaBHEHUI, HEPABEHCTB U UX CHCTEM;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATHIMU: OCIEIOBATENBHOCTD,
apudmeTnyeckas mporpeccus, reoMeTpuyeckas Iporpeccus,
0ecKOHEYHO yObIBarolIasi TeOMeTpUYecKasi IpOrpeccusi; yMeHue
3a/1aBaTh MOCIIEJOBATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO
PEKYpPEHTHBIX (popMyT;

- YMETb ONEPUPOBATH MOHATUSAMU: HEMPEPHIBHOCTh (PYHKIINH,
aCUMNTOTHI rpaduka GyHKINHU, IEpBast U BTOPast IPOU3BOIHAS
(GYHKIIUN, TEOMETPUUECKHUN B (PU3UUECKHI CMBICIT IIPOU3BO/IHOM,
nepBooOpasHasi, ONPeeICHHbIN HHTErpajl; yMEHHUE HAXOIUTh
acUMITOTHI rpaduka GyHKINHU; YMEHHUE BBIUUCIATH IIPOU3BOJHbBIE
CYMMBI, IPOU3BEAEHUS, YACTHOTO U KOMITO3UIIMU (QYHKLUH, HAXOUTh
ypaBHEHHE KacaTelabHO! K rpaguKy pyHKIUHN; YMEHHE UCIIO0Ib30BATh
IPOM3BOJIHYIO AJIS MCCeI0BaHUs (DYHKIIMM, I HAXOXKAECHUS
HAWIY4LIEro PEeIIEHUs B IPUKIAIHbIX, B TOM YUCJIE COLIUAIbHO-
HSKOHOMHUYECKUX U PU3NYECKUX 3aauax, AJIs ONpeaesIeHHs] CKOPOCTH
U YCKOPEHHsI; HAaXOAUTh IUIOLAAU U 00beMbl (GUTyp C TOMOIIBIO
MHTETpaJia; IPUBOIUTH IIPUMEPBI MATEMATUUECKOTO MOJEIINPOBAHMS C
HOMOILBIO U] depeHInanbHbIX YpaBHEHU;

- YMETb OIIEPUPOBATH NOHATUAMH; KOMIUIEKCHOE YHUCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apTYMEHT
KOMIUIEKCHOTO 4YHcia, opMa 3auch KOMIUIEKCHBIX YUCeNT
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(reomeTpuyeckasi, TPUTOHOMETPHUYECKas U anredpandeckas);

- YMETh MPOU3BOAUTH apHUPMETHUSCKUE ACUCTBHS C KOMIUICKCHBIMU
YUCJIaMU; TPUBOJAUTH MPUMEPHI HCTIOJIB30BAHMS KOMIUIEKCHBIX YHCEIT,
- YMETh CBOOO/IHO OTIEPUPOBATH OHATHUSMU: CPEIHEE
apudMeTnyecKoe, MearaHa, HauboJbIIee ¥ HANMEHbBIIIEe 3HAUCHHUS,
pa3Max, Tucrnepcusi, CTaHIapTHOE OTKJIOHEHHE ISl OTTMCAHUS
YUCJIOBBIX JTAHHBIX; YMEHHUE UCCIIEIOBATh CTATUCTUYECKUE TAaHHBIE, B
TOM YHCJI€ C TPUMEHEHUEM T'PAPUIECKUX METOJIOB U AJIEKTPOHHBIX
CpeacTB; TpaduUecKH HCCIeI0BaTh COBMECTHBIE HAOIIOIEHUS C
MMOMOIIBIO JUAarpaMM PacCE€MBaHUs U JIMHEHHON PErpeccuy;

-yMeTb HaXOJUTh BEPOSITHOCTH COOBITUH C UCTIOJIb30BAaHUEM
rpaduIeCcKuX METOJIOB; PUMEHSTH JIJISl PEIICHUS 3a/1a49 (hOPMYJIbI
CJIOKEHUSI 1 YMHOYKEHUS BEPOSITHOCTEH, (pOopMyTy MOJTHOM
BeposTHOCTH, popmyny beprymnm, komOuHaTOpHbIE (DAaKTHI U
(bopMyIIbl; OLIEHUBATH BEPOSTHOCTU PEATbHBIX COOBITUI; yMEHUE
OTIepUPOBATh MOHITUSIMHU: CIy4aiiHas BETMUYMHA, PacIpeieieHe
BEPOSITHOCTEH, MaTEMaTHUECKOE 0K IaHUE, AUCIIEPCUs U
CTaHJIapPTHOE OTKJIOHEHHE CIYy4alHOU BEIMYUHBI, (yHKIINH
pacnpeeneHus ¥ IIOTHOCTH PaBHOMEPHOTO, IT0Ka3aTeIbHOrO U
HOPMAJIBHOTO paclpeAeseHil; yMEHIe UCTI0Ib30BaTh CBOMCTBA
M3YYEHHBIX paclpeieieH sl pelIeHus 3a/1a4; 3HAKOMCTBO C
MOHITUSIMH: 3aKOH OOJIBIINX YHCEI, METO/IbI BBIOOPOUHBIX
UCCJIEIOBaHM; yMEHHE MPUBOAUTH IPUMEPHI MTPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SABICHUSIX; YMETh
CBOOOJIHO OTIEpUPOBATH MOHIATUSMHU: TOUKA, MIPsIMast, TIIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHN yroJi, IBYTpaHHbIN yro,
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TPEXTPaHHBIN YIOJl, IEPECEKAIOIMECS, [TapaJLICIbHBIE U
CKpeIlMBaloIIHECs MpsIMble, TapaIeIbHOCTh U MEPIEHAUKYISIPHOCTh
HPSIMBIX U IJIOCKOCTEH, YroJl MEXAY HPSAMbBIMH, YTOJ MEKIY NPsIMOi
U TUIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSIMH; YMEHHUE MCIIONIb30BaTh IPU
pelIeHNnH 3a]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IIIAaHUMETPUH; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHUE
OTIEpUPOBATH MOHITUSIMA: MHOTOTPAaHHUK, CEUEHNUE MHOTOIPAHHHUKA,
IPaBWJIbHBIN MHOTOTpaHHUK, IpU3Ma, MUpaMuia, purypa u
MOBEPXHOCTh BpallleHus, [IWINHIP, KOHYC, map, chepa, pa3BepTKa
MOBEPXHOCTH, CEUEHUSI KOHYCa U LIMJIUHAPA, MapaljielbHble OCH WIH
OCHOBAaHUI0, CEYEHHUE 11apa, MIIOCKOCTh, Kacaromasicst cepsl,
HWIMH]Ipa, KOHYCa; YMEHHUE CTPOUThH CEUEHNE MHOTOTpaHHHKA,
n300pakaTb MHOTOIPaHHUKH, (PUIYpBI U TOBEPXHOCTHU BpPALIEHUS, UX
CEYEHNs, B TOM YHUCJIE C IOMOILBIO YIEKTPOHHBIX CPEACTB; YMCHHE
IPUMEHSATh CBOMCTBA TEOMETPUUECKUX (PUTYpP, CAMOCTOSITEIBHO
(opMynHUpOBATh ONPENEICHHUS U3y4aeMbIX (PUTyp, BBIABUIaTh
TUIIOTE3bl O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX DUy,
000CHOBBIBATh MJIM OIIPOBEPraTh UX; YMEHHUE IPOBOIUTH
KJ1accu(UKaLuio GUIyp 1o pa3IuyHbIM IPU3HAKAM, BBIIOJIHSTh
HE00XO0/IMMBIE TONIOJHUTENbHBIE IOCTPOCHHUS;

- yMeTh CBOOOJHO ONIEPUPOBATh MOHATUAMU: IIOLIA/b GUTYPHI,
00beM (Urypsl, BeIMUMHA YIi1a, PACCTOSHUE OT TOYKH /10 MJIOCKOCTH,
paccTosIHuE MEXTy IPSIMBIMU, PACCTOSTHUE MEXAY IUIOCKOCTSIMM,
Iomaab chepsl, II0IIAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI,
KOHYCa, IWINHApa, 00beM Ky0a, MpsSMOYTOJILHOTO Napasliesienunea,
NUPAMMJIBL, TPU3MBL, IIWIMHIPA, KOHYCA, I1apa; yMEHUE HAXOANUTh
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OTHOIIEHHE 00BEMOB MTOAOOHBIX QUTYD;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: JABUKEHUE,
napaJuleJIbHbIN IEPEHOC, CUMMETPUS Ha IJIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, MPeoOpa30oBaHKE MOA00HS, 110 T00HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIe U MOJ00HBIE (UTYPBI, B TOM
YHCclie B IPUPOJIE, UICKYCCTBE, apXUTEKTYPE; YMEHUE UCI0Ib30BaTh
F€OMETPUYECKUE OTHOIIEHUSI, HAXOJUTh F€OMETPHUUECKHE BETUUYHUHBI
(nmuHa, yrou, Miomaas, 00beM) IPH PEIISHUH 3a7a9 U3 APYTrux
y4eOHBIX MPEAMETOB U U3 PEAbHOM KU3HU;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMU: MPIMOYTOJIbHAS
CUCTeMa KOOPJIMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEIECHNE BEKTOPA Ha YUCJIO,
paziokeHue BeKTopa o 0asucy, CKalspHOE IPOU3BEICHHE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEXIY BEKTOPaMU;

YMEHHE HCIOJIb30BaTh BEKTOPHBIN M KOOPIUHATHBINA METO 17151
pelIeHHs FTeOMETPUUECKUX 33/1a4 U 33134 APYruX yueOHbIX
MPEIMETOB; ONIEPUPOBATH MOHATUAMHU: MaTpula 2x2 u 3x3,
OTIPEJEeNIUTEb MATPHUIIbl, TEOMETPUUECKHUI CMBICI OTPEeTUTENS,;

- YMETb MOJICJIUPOBATh PealibHbIE CUTYAllMU Ha SI3bIKE MAaTEMaTHKHU;
COCTaBIIAATh BBIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA M UX CUCTEMBI 110
YCIIOBUIO 3a/1a4M, UCCIIEI0BATh MOCTPOCHHBIE MOJIENU C
UCIIOJIb30BaHUEM armmapara anreOpbl, HHTEpIPETUPOBATh
MOJIy4YEHHBIN PEe3yabTaT; CTPOUTh MaTEMAaTUUECKHE MOJIEIIH C
MOMOIIBIO0 TEOMETPUUYECKUX MOHSATUI U BETUYHH, PEIIaTh CBsI3aHHbIC
C HUMHU NPAKTUYECKUE 33/1a41; COCTABIATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETHPOBATH MOTYUYCHHBIN pe3ylbTaT; pelaTh IPUKIaTHbIe
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3a/1a4M CPEACTBAMH MAaTEMAaTH4YECKOIO aHAJIN3a, B TOM YHUCIIE
COLIMAJIbHO-3KOHOMHUYECKOTO U (PU3NIECKOTO XapaKTepa;

-yMEHHE BBIOMPATH MOAXOIAIINN METO JUIs PELLICHUS 3a]auu;
IIOHUMAaHHE 3HAYMMOCTH MAaTEMAaTUKHU B U3Y4ECHHUH NIPUPOIHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBICHUI; yMEHUE PacliO3HaBATh
IIPOSIBJICHUE 3aKOHOB MAaT€MATHKHU B UCKYCCTBE, YMEHUE IIPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKOW U MUPOBOM
MaTE€MaTHYECKOW HayKH

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOVCKA, aHaJN3a U
WHTEPIPETAITTI
uHpopmanuu, u
MH(POPMAITUOHHBI €
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccuoHaNbH o1
NeSITeIbHOCTH.

B oGnacTu meHHOCTH HAyIHOTO
MTO3HAHHUS:

- chOpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHI HAYKH U
0O0IIECTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha JIMaJIoTe KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B KYJIbTYPHOM
MUDE;

- COBEPIICHCTBOBAHHUE SI3BIKOBOM 1
YUTATEIILCKOHM KYJIBTYPBI KaK CpPe/ICTBa
B3aUMOJICHCTBHS MEXTY JIFOJIbMH U
TIO3HAHUSI MHPA;

- OCO3HaHUE [IEHHOCTH HAyYHOUH
JeSITEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh TIPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JCSATEIIBHOCTD
WHAMBUAYAILHO U B rpynne. OBiajaeHue
YHUBEPCAJIbHBIMU YU€OHBIMU
MI03HABATEIbHBIMU ACHCTBUSAMHU: B)
paboTa ¢ uHpopMaIei:

-YMETh ONEePUPOBATH MOHATUSAMU: pallUOHAIbHAS (YHKIIHS,
nokasaresibHasi PyHKIUS, CTeNeHHAs (PyHKIUS, JJorapupMudeckas
GyHKIMS, TPUTOHOMETpHUeckue QyHKIUHU, 0OpaTHbIe QYHKIUY;
YMEHHE CTPOUTH I'paKH U3YyYEHHBIX (QYHKIUH, UCTIOIB30BaTh
rpauKy Ipy U3y4E€HUH MPOLIECCOB U 3aBUCUMOCTEH, NPH PEILIEHUH
3a7la4y U3 APYrux y4eOHbIX IPEAMETOB U 3a]1a4 U3 PEealbHOM KU3HU;
BBIpaXaTh (OpPMyJIaMH 3aBUCUMOCTH MEXy BEIMUUHAMU,

- YMETh OIIEPUPOBATH MOHATUAMU: TOXKJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PABHOCHJIBHOCTh YPAaBHEHHH, HEPABEHCTB U CHCTEM,
palKOHaTIbHbIE, UPPALIMOHAIIbHBIE, I0KA3aTeNIbHbIC, CTEIICHHBIE,
JorapupMHUEcKue, TPUrOHOMETPUYECKHE YPaBHEHHUS, HEPABEHCTBA ,
YMETh pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOIIbIO
pa3JINYHBIX IPUEMOB; pelllaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMbI JJIs
peleHHs] MaTeMaTHYeCKUX 3aa4 1 3a/1a4 U3 pa3In4yHbIX oOnacTei
HayKH U pealIbHOM JKU3HH;

- YM€Th CBOOOTHO ONIEPUPOBATH MOHATUAMU: IBHKECHHUE,
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- BJI/IETh HABBIKAMHU TOJTyICHHS
UHGOPMAIIUU U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITENIEHO OCYIIECTBIISTh
MIOMCK, aHAJIN3, CHCTEeMAaTH3aIIIO U
UHTEPIPETANNI0 HHPOPMALIUU
Pa3IUYHBIX BUJIOB U (popm
MIPEICTaBIICHHS,

- CO3/1aBaTh TEKCTHI B PA3JIMIHBIX
(dhopmaTax ¢ yueToM Ha3HAUYCHUS
WHGOPMAIIMHU U [IEIEBOH ayTUTOPHH,
BbIOMpAsi ONTUMAJIBLHYIO (hOpPMY
MIPEJICTABIICHHS U BU3YaTH3AIIHH;

- OIICHUBATH JI0CTOBEPHOCTH,
JETUTHMHOCTh MHPOPMAIINH, e
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-
3TUYECKUM HOPMaM;

- HCTI0JIb30BaTh CPE/ICTBA
WH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pELIeHUH KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX U
OpraHu3aI[MOHHBIX 33124 C
cobmoieHneM TpeOoBaHUM
SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH,
TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUUECKUX HOPM, HOPM
nH(pOopMaIMOHHOM 0€30MMacCHOCTH;

- BJIAJICTh HABBIKAMHU PACIIO3HABAHUS U
3aluThHl HHpOpMALIUH,
UH(POPMALIMOHHOM 6€3011acCHOCTH

napaieNIbHbIA IePEHOC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, TIOBOPOT, MPeoOpa30oBaHKE MOA00HS, 10 T00HBIE
(GUrypsI; yMETh pacrio3HaBaTh paBHBIC U MM0I00HBIE GUTYPHI, B TOM
YHCIIe B IPUPO/IE, UCKYCCTBE, APXUTEKTYPE; YMETh UCIIOIb30BaTh
TreOMETPUIECKHE OTHOIICHHUS, HAXOJUTh T€OMETPHUYECKHIE BETHUNHBI
(1MHAa, YroJl, oAb, 00bEM) IIPH PEILICHUH 3a7a4 U3 JPYTUX
y4eOHBIX TIPEJIMETOB U U3 PEATBHON KU3HH
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JIUYHOCTHU

OK.03

[InanupoBats u
peann30BhIBATE COOCTBEHHOE
npodeCcCHOHAIBH 0€ U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEN bCKYIO
JeATENbHOCTD B
npodeccruoHalbH oi chepe,
WCTIOJIb30BATh 3HAHUS 110
(uHaHCOBOW I'PaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYaIHsIX

B ob6nactu 1yXo0BHO- HPAaBCTBEHHOTO
BOCTIMTaHHS:

- c(hopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STHYECKOTO MMOBEICHUS;

- CIOCOOHOCTDH OIIEHUBATh CUTYALIUIO U
MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJILHO
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HaHUE JTMYHOTO BKJIa/Ia B
MOCTPOEHHE YCTOWYMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM
poauTensM U (WIK) APYrUM djeHam
CEMbH, CO3JITaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NMPHUHSITUS LIECHHOCTEN
CEMEHHOMN )KU3HU B COOTBETCTBHUHU C
TpaguuusMu HaposoB Poceuu;
OBnajgeHue yHuBepcalbHbIMU
PEryasTUBHBIMU J1€HCTBUSIMU:

a)caMOOpraHu3alys:

- CaMOCTOSITEIbHO OCYIIECTBIIATh
IIO3HABATENBbHYIO JIEATEIbHOCTD,
BBISIBJIATH MPOOJIEMBI, CTABUTH U
(dopmynupoBaTh COOCTBEHHBIE 33]]aUH B
00pa3oBaTesIbHON AEATEIbHOCTU U
AKHU3HEHHBIX CUTYalLlUsX;

- CaMOCTOSITEIbHO COCTABIIATH IJIaH
pelIeHust PoOIeMBbI C yUETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX

-yMETb ONEPUPOBATH MOHATUSIMHU:
palroHaIbHbIe, UpPAIMOHANIbHBIE, IOKa3aTeIbHbIC, CTETICHHBIE,
norapu(MuUecKre, TPUTOHOMETPUUYECKUE YPaBHEHUS U HEPABEHCTBA,
WX CHUCTEMBI,

- YMETh ONIEPUPOBATH MOHATUSIMH: MHOTOTPAHHUK, CEUECHUE
MHOTOT'paHHUKA, Ky0, mapajuieNienuIie ], mpu3Ma, nupamuaa, Gurypa u
MMOBEPXHOCTD BpalleHus, IWINHAP, KOHYC, Imap, chepa, CeUeHHs
Gurypsl BpalieHus, IMII0CKOCTh, Kacarmasics chepsl, TUIHHIPA,
KOHYCa, TUIOIIAab ITOBEPXHOCTH MUPAMHUJIBI, IPU3MBI, KOHYCA,
MUAJTUHIPA, TI0MAIs cheprl, 00beM KyOa, TPSIMOYTOJIBHOTO
napasuiesenunesia, TupaMubl, IpU3Mbl, [IUIUHAPA, KOHYCA, 11apa;
yMeHHE U300pakaTh MHOTOTPAHHUKH U IOBEPXHOCTHU BpaIllEHUs, UX
CEYEHHUS OT PYKH, C TOMOUIbIO YEPTEIKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPEACTB; YMETh PACIIO3HABATH CUMMETPHIO B
MIPOCTPAHCTBE;

YMETb pacro3HaBaTh PaBUIIbHbIC MHOTOTPAHHUKH;, YMETh
OTIEpUPOBATH MOHITUSIMHU: MIPSIMOYTOJIbHASI CUCTEMA KOOPIMHAT,

KOOPJMHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE
MIPOU3BE/ICHUE, YTOJI MKy BEKTOPaMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA HA YUCJIO; HAXOAUTh C IOMOIIbIO N3y4EeHHBIX
dbopMyn KOOPAUHATHI CEPENHBI OTPE3KA, PACCTOSTHUE MEXKITY ABYMS
TOYKaMHU
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BO3MOJKHOCTEH U IIPEANIOYTEHU; -
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
Croco0OCTBOBATH (POPMHUPOBAHUIO U
IPOSBIIEHUIO IIUPOKOH 3pYyAULIUY B
pa3HbBIX 00JACTIX 3HAHUMN, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U
KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb: UCTIOJIH30BATh
MpUeMbl pedeKcruu i OLIEHKU
CUTYaIluH, BbIOOpa BEPHOTO PELLIECHUS;

- YMETb OLIEHUBATh PUCKH U
CBOEBPEMEHHO NMPUHUMATh PELICHUS 10
UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIM UHTEIJIEKT,
IpernoararIiuii cCQOpMUPOBAHHOCTH!
BHYTPEHHEN MOTHUBAIIUH, BKIIOYAOIIEH
CTPEMJICHHUE K TOCTHKECHUIO LIEIH U
ycIexy, ONTUMHU3M, THALIUATUBHOCTb,
YMEHHE JEHCTBOBATh, UCXOS U3 CBOUX
BO3MO>KHOCTEM; - YMIIATHH,
BKJIIOYAIOLIEeH CIOCOOHOCTh IOHUMATh
SMOILIMOHAJIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €TI0 IIPU OCYLIECTBICHUN
KOMMYHHKAIIUHU, CIIOCOOHOCTD K
COUYYBCTBMIO U COIIEPEIKUBAHUIO;

- COLMAJIBHBIX HABBIKOB, BKIFOYAIOIINX
CIOCOOHOCTh BBICTPAaUBaTh OTHOIIEHUS
C IpYTUMU JIIOJIbMH, 3800 TUTHCS,
IPOSABIIATE UHTEPEC U pa3pelaTh
KOH(JIUKTHI
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OK 04 D¢ dexTnBHO
B3aMMO/ICHCTBOBA Th U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

FOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIECIECHHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENIBCKOM, TPOEKTHOMN U
COITMATBLHOM JICSITCIIbHOCTH,

OBnasieHne yHUBEpCabHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSMU:

0) coBMeCTHas ACSITEIIbHOCTD: IOHUMATh
Y UCHOJIb30BaTh MPEUMYILECTBA
KOMaHJHOW U UH/IMBUIyalbHOU paboThI;
MIPUHUAMATH LI€JIN COBMECTHOMN
JeSITeNIbHOCTH, OPraHU30BBIBATh U
KOOPJIMHUPOBATH ACUCTBHUS IO €€
JOCTH>KEHUIO: COCTABIIATH IJIaH
JEUCTBUM, paCIIPENICTSATh PO C YYETOM
MHEHHMH yJaCTHUKOB 0OCYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPAMHUPOBATH U BBIIOJHATh
paloTy B YCIOBHSX PEaJIbLHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYILECTBJIATh NO3UTHUBHOE
CTpaTEruuecKoe MoBeJICHUE B
Pa3JIMYHBIX CUTYaLUAX, IPOSBIAT
TBOPYECTBO M BOOOpaKEHUE, OBITh
UHHUIIMATUBHBIM.

OBnaieHne yHUBEPCAIbHBIMU
PETyISATUBHBIMU JEHCTBUAMU:

I') OpUHATHE ce0s U IPYTUX JHOAEH: -

-yMETb OIIEPUPOBATH MOHATHIMU: CIIy4aHBIN OIIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTH CIY9alfHOTO COOBITHS; YMETh BBIUNCIATH
BEPOSATHOCTH C UCIIOJIb30BaHUEM I'Pah)UIeCKUX METOJIOB; TPUMEHSTh
(GOpMYIIBI CTIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE
(baxTel 1 GOPMYIIBI IPH PEIICHUHN 33/1a4; OICHUBATH BEPOSITHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CITy49aifHBIMU BEIMYMHAMU;
yYMEHUE MPUBOUTH IPUMEPHI TPOSIBIICHHSI 3aKOHA OOJIBIINX YHCEN B
NPUPOIHBIX ¥ OOIIECTBEHHBIX SIBIICHUSIX;

- YMEeTh CBOOOTHO OTIEPHPOBATH MOHITHIMHU: CTETICHB C IEITBIM
nokaszaresieM, KOpeHb HaTypajJbHON CTETIEHH, CTETIEHb C
palroHaATFHBIM TIOKa3aTeNeM, CTENEHb C JICHCTBUTEIBHBIM
(BeIIeCTBEHHBIM) MTOKa3aTesneM, Jorapudm ymucia, CHHyC, KOCUHYC U
TaHT'€HC MTPOU3BOJIBLHOTO YHCIIA;

- YMETh CBOOO/IHO OTIEpUPOBATH MOHATHUAMHU: TpaPuK PyHKIIHH,
oOpartHas QpyHKIHS, KOMITO3UIIHS (GYHKIIMH, TUHEHHAS (YHKITUSA,
KBaJpaTuyHas QyHKIMs, cTerieHHast (YHKIIMS C LIeIbIM OKa3aTeleM,
TpUTOHOMETpHUECKre (QYHKIIH, 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH, TOKa3aTeabHas U Jorapugmuueckas GQyHKIUU; yMETh
CTpOouTh rpaduku GyHKITUH, BBITIOJHATH MPeoOpa3oBaHus rpauKoB
byHKIUI;

-yMETh UCMOJIb30BaTh rpaduKu HYHKIIHMHI 1715 H3y4eHUs IPOIECCOB U
3aBUCHUMOCTEH MpU PELICHUH 33/1a4 U3 APYrUX y4eOHBIX MPEAMETOB U
U3 pealibHOM JKU3HU; BEIPAXKaTh (OPMYIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU;

- cB0OO/IHO OTIEPUPOBATH MOHATHSAMM: YETHOCTh (DYHKIIUH,
NEepUOMYHOCTD (DYHKLIUHU, OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
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IMPUHHUMATb MOTUBBI U APT'YMCHTLIL
JIPYTUX JIOJICH P aHATU3E
pe3yibTaTOB AEATENBHOCTH;

- IpU3HABATh CBOE IIPABO U MPABO
JIpYTUX JI0JIeH Ha OIKMOKH; pa3BUBAaTh
CIOCOOHOCTH ITOHUMATh MUDP C MMO3UIUHU
JIPYroro 4esoBeKa

byHKIIUY, SKCTpeMyM (DYHKIMH, HanOOJIbIlIee ¥ HAaNMEHbIIIee
3Ha4YeHUs (QYHKIMU HA TPOMEXKYTKE; YMETh IPOBOJUTH UCCIICOBAaHHE
INZINIVIH

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpaMku (GYyHKIUHN IS pelIeHus
ypaBHEHUH, HEPABEHCTB U 3ajJay ¢ apaMeTpaMu; n300paxaTh Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUIN YPaBHEHHUI,
HEPaBEHCTB U UX CUCTEM

OK 05 OcymiecTBisaTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJIaPCTBEHHO M SI3BIKE
Poccutickoit denepaiuu ¢
y4eToM 0cOOeHHOCTEMN
COLIMANIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00acTi 3¢TeTHUECKOTO BOCIIUTAHMS:
- 3CTETUYECKOE OTHOIICHHUE K MUY,
BKJIFOYAst CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpy/Aa U OOIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTh BOCIIPUHHUMATH
pa3IUYHbIE BUBI HCKYCCTBA, TPAIUITUN
Y TBOPYECTBO CBOETO M JIPYTUX
HapoJI0B, OIIYIIATh YMOIIMOHAIIEHOE
BO3JICHCTBUE UCKYCCTBA;

- YOSXKIEHHOCTh B 3HAYMMOCTH JIJIS
JUYHOCTH M OOIIECTBA OTEUYECTBEHHOIO
¥ MUPOBOTO MCKYCCTBA, STHUYECKUX
KYJIbTYPHBIX TPAJAUIIMN U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPKEHHUIO B
pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJIATH KAYECTBA TBOPUYECCKOM
muyHoctH; OBaicHue
YHHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
JIENCTBUSIMU;

a) oOIIeHue;

- YMETb ONEPUPOBATH MOHATUSAMU: CpeHEe apu(PMETHUECKOE,
MearaHa, HauboJIblllee M HaMMEeHbIIIee 3HaUeHUs1, pa3Max, TUCIepCHus,
CTaH/IapTHOE OTKJIOHEHHE YUCIOBOro Habopa; yMEeHHE U3BIIEKaTh,
MHTEPIPETUPOBATh MHPOPMAIINIO, TPEICTABICHHYIO B Ta0IUIaX, Ha
quarpammax, rpadukax, OTpakKarollylo CBOWCTBA pealbHbIX
MIPOLIECCOB U SABJICHUI; MPEICTABIATH HH(DOPMALIUIO C TIOMOIIbIO
TabJIUI U AUAarpaMM; UCCIIE0BaTh CTATUCTUYECKHUE JAHHBIE, B TOM
YHClie ¢ MPUMEHEHUEM rpapuuecKuX METOJIOB U NIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATH MOHATHAMU: TOUKA, IPSAMasi, IIIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YTroJl, CKPELUBAIOIINECS TPSMBIE,
NapauIeIbHOCTh U NEPIEHIUKYASIPHOCTD MPSIMBIX U MJIOCKOCTEH,
YroJI MeXAY NPSAMbBIMU, YTOJ MEKIY IPSIMOU U MIIOCKOCTHIO, YTOJI
MEX/1y IIIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue MEXTy IPSIMBIMU, PACCTOSHIE MEXKAY TIOCKOCTSIMU;

- YMETb HUCIIOIb30BATh MPHU PEHICHUU 3a/1a4 U3yYeHHbIE (DaKThI U
TEOpPEMBI INIAHUMETPUH; YMEHUE OLICHUBATH Pa3Mepbl 00bEKTOB
OKPY>KAIOILEro MHpa.
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- OCyHICCTBJIATH KOMMYHHUKALIUHU BO
BCeX cepax )KHU3HH;

- pacro3HaBaTh HeBepOAIbHbIE CPENICTBA
O6HIGHI/I$I, IIOHUMAaTh 3HAYCHUC
COIMAJIbHBIX 3HAKOB, paCliO3HAaBATh
MPEANOCHITKYA KOHQIMKTHBIX CUTyallul
U cMAT4YaTh KOH(i)J'II/IKTBI;

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO
TOYKY 3pC€HHA C UCIIOJIB30BAHUCM
A3BIKOBBIX CPCACTB

OK O6 IlposBasTh
IPaXIAHCKOITATPUOTHICCKYIO
MTO3UITHIO, JICMOHCTPUPOBAT b
O0CO3HAHHOE ITOBECHNE Ha
OCHOBE TPATUITHOHHBIX
00I11eYesIOBEYECK UX
IICHHOCTEH, B TOM YHCIIE C
Y4€TOM rapMOHH3AIUN
MEXHAIMOHAIBH BIX U
MEKPEITUTHO3HBI X
OTHOIIICHUH, TPUMEHSATH
CTaHJApThl aHTUKOPPYIIIUOH
HOTO MOBEICHUSA

- - OCO3HaHHE 00yYaIOIIUMUCS
POCCUICKOM T'paKJaHCKON
WJCHTUYHOCTH; L[eJIeHalIpaBIeHHOE
pa3BUTHE BHYTPEHHEN MMO3ULIUN
JUYHOCTH Ha OCHOBE
JTYXOBHOHPABCTBEHHBIX LIEHHOCTEH
HaposoB Poccuiickoin @enepannu,
HUCTOPHUYECKUX U HALMOHAJIBHO-
KYJIbTYPHBIX TpPaAULUH, GOpMUPOBaHHE
CHCTEMbI 3HAUUMBIX
LICHHOCTHOCMBICJIOBBIX YCTAHOBOK,
QHTUKOPPYINLMOHHOTO MUPOBO33PEHUS,
IIPaBOCO3HAHUS SKOJIOTUYECKOM
KYJIbTYpPbI CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOMTH >KU3HEHHBIE IJIaHBbI;

B yactu rpaxJaHCKOro BOCIUTAHUS:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX
paB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA
U TIPaBOTIOPAIKA; IPUHSITHE
TPaJULIMOHHBIX HAIIMOHAJIBHBIX,

- YMETh ONIEPUPOBATH MOHATUSIMH: MPSIMOYTOJIbHAS CHCTEMA
KOOPJMHAT, KOOPJAMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BEICHHUE, YTOJ MEXy BEKTOpAaMHU, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA HA YHUCIIO; HAXOJUTh C TOMOIIBIO U3Y4YE€HHBIX
bopMyn KOOpAUHATHI CEPEUHBI OTPE3KA, PACCTOSTHIE MEXKIY ABYMS
TOYKaMU;

-yMeTb BBIOMPATH MOAXOIAIINN U3YUEHHBIN METOA ISl pEIICHUS
3aJa4d, paclo3HaBaTh MaTeMaTHuecKue (PakThl 1 MaTeMaTUYECKHE
MOJIETIU B PUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE NMPUBOJAUTH IPUMEPHI MATEMATHUECKUX OTKPBITUU
POCCHUIICKON 1 MUPOBOM MaTEMAaTUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATHUSIMU:

CIIy4aiHBIH OMBIT U CIIydaifHOE COOBITHE, BEPOSITHOCTh CIy4ailHOTO
COOBITHSI; YMETh BBIYUCIIATH BEPOSATHOCTH C UCIOJIL30BaHUEM
rpaduuecKux METOA0B; MPUMEHITH (POPMYJIbI CIOKEHUS U
YMHO>KEHUS BEPOATHOCTEH, KOMOUHATOPHBIE (DAKTHI U POPMYITBI TIPH
peIlIeHnH 3a/1a4; OIICHUBATh BEPOSITHOCTH pealbHBIX COOBITHI;
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00111€YeI0BEUYECKIX TYMAHUCTHYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEH;
TOTOBHOCTb IMPOTUBOCTOSTH UAECOJIOT MU
SKCTPEMU3MA, HALIMOHAIN3MA,
KceHO(oOUH, TUCKPUMHUHAITUY 110
COIMAIBHBIM, PEIIMTUO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
JIEATEIIbHOCTh B HHTEPECax
TpakJIaHCKOTO OOIIECTBA, y4aCTBOBATH
B CaMOYIIPABJIEHUHU B
0011eo0pa3oBaTeIbHON OpraHU3auy 1
JIETCKOIOHOIIIECKUX OPTraHU3alMsX;

- YMEHUE B3aUMOJIEVCTBOBATH C
COIMAJIBHBIMA MHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIHMAMU U
Ha3HAYCHHUEM,

- TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOM JI€SITEILHOCTH;
MaTPUOTUYECKOTO BOCITUTAHUS:

- cOpPMHPOBAHHOCTH POCCUUCKOM
rpaXk1aHCKON MACHTUYHOCTH,
MaTpUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJ1ly, YyBCTBAa OTBETCTBEHHOCTH
nepen PonuHoM, ropIocTH 3a CBOM
Kpai, cBor0 PosinHy, CBOM SI3bIK U
KYJIbTYpPY, POILIOE U HACTOSIIEE
MHOTOHaIMOHAJIBHOTO Hapojaa Poccuu;
IIEHHOCTHOE OTHOIIICHHUE K
roCyJapCTBEHHBIM CUMBOJIaM,

3HAKOMCTBO CO CITYYaliHBIMU BEJIMYNHAMH; YMCHHE PUBOIUTH
MPUMEPHI MPOSIBJIICHUS 3aKOHA OOJIBIIUX YUCENT B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJIEHUSIX
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HUCTOPUYECKOMY U TIPUPOTHOMY
HACJICIUIO TAMSATHUKAM, TPAIULIUSIM
HaponoB Poccun, noctmxkenusm Poccun
B HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uJIeliHast yOeKJIEeHHOCTh, TOTOBHOCTh
K CIIy’)KeHHIO U 3amuTe OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyAb0Y;
OCBOEHHBIE 00yJaroIUMHUCA
MEXIIPEIMETHBIC TIOHATHS
YHUBEpCAIbHBIC YUeOHBIE JCHUCTBUS
(perynsTuBHBIC, TO3HABATEIHHBIC,
KOMMYHHKaTHBHBIE);

- CIMOCOOHOCTE MX MCITOJIL30BaHUS B
MO3HABATEILHON U COIMAIbHOMN
MPaKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U
OCYIIIECTBJICHUIO Y4eOHOU
JESATETLHOCTH, OPraHU3aIui y4eOHOTO
COTPY/JHHYECTBA C MEIarOoTMIeCKUMU
pabOTHUKAaMH U CBEPCTHUKAMHU, K
Y4acTHIO B ITOCTPOCHUU
WHIUBHTyaJIbHOW 00pa30BaTEIbHOM
TPaCKTOPHH;

- OBJIa/ICHUE HaBBIKAMH y4eOHO-
HCCIIEN0BATENBCKOM, MPOEKTHON U
COLIMAJILHOM JAeATENBLHOCTH

OK 07 CogeiicTBOBaThH
COXPaHEHUIO OKpYKaroei
cpelbl, pecypcocoepexe

- HE IPUHUMATH JCUCTBUS MPHUHOCSIINE
BpEII, OKpY)KaIolIel cpere; - yMeTh
IPOTHO3UPOBATh HEOIATONIPHUSITHBIC

YMETh ONEPUPOBATH MOHATHIMMU:
(byHKIUS, HeTIpepbIBHAS (YHKIIHS, TPOU3BOIHAs, IEpBOOOpa3Has,
OTIPEJEIICHHBIN NHTETPall; YMETh HAXOIUTh IPOU3BOHbBIE
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HUIO, IPUMEHATDH 3HaHUS 00
W3MEHEHUHU KJIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3(PPEKTUBHO
NENCTBOBATH B
Ype3BhIYAHBIX CUTYaLUSIX

9KOJIOTMYECKUE MTOCIEACTBUS
MPEAITPUHUMAEMBIX ACHCTBUM,
IPEeIOTBPALATh UX;

- pacCIIUPUTH OTBIT ACSITSIBHOCTH
9KOJIOTMYECKON HapaBJICHHOCTH;

- pa3pabaTbIBaTh IJIaH PEIICHUS
po0JIeMBbl C YUETOM aHalln3a
MMEIOIINXCS MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBJIATH Li€JI€HANPABICHHBIN
MTOUCK TIepPEeHOCca CPEJICTB U CIOCOO0B
JeHCcTBUS B IPO(ECCHOHATIBHYIO CPENY;
- YMETb IEPEHOCUTDH 3HAHUS B
M03HABATENbHYIO U PAKTHUUYECKYIO
00JacTH KU3ZHEESITEbHOCTH;

- Ipe/AIarath HOBbIE IPOEKTHI,
OIICHUBATh UJICH C MO3ULIUU HOBU3HBI,
OpUTHMHAIILHOCTH, IPAKTHYECKOMN
3HAYUMOCTH; JaBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTh! KOPPEKTUBHI B
NeSITeNIbHOCTD, OLIEHUBATh COOTBETCTBUE
PE3yJIbTaTOB LEJISIM

AIIEMEHTAPHBIX (YHKIUH, HCIIONB3Ys CIPABOYHbBIC MAaTEPHAIIBL;
UCCJIEI0BATh B IPOCTEUIINX CiIydasX QyHKIIMH HA MOHOTOHHOCTD,
HAXOJIUTh HANOOJIBIINE U HANMEHbBINNE 3HaUeHHs (DYHKIUI; CTPOUTD
rpaduKyu MHOTOYICHOB C MCIIOJIB30BAHMEM arlrapara
MaTeMaTHYECKOT0 aHaJIn3a; MPUMEHSTh IPOU3BOIHYIO NPU PELIEHUN
3a/1a4 Ha JBUKEHHE; pellaTh NPAKTUKOOPUEHTUPOBAHHBIE 33/1a4 Ha
HauOOoJIbIINE U HAMMEHBIIINE 3HAYEeHUs, HAa HAXOKICHUE MTYTH,
CKOPOCTH M YCKOPEHHUS;

- YMETb ONEPUPOBATH MOHATUSIMU: IBH)KEHUE B TIPOCTPAHCTBE
110/100HbIE GUTYPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOIIICHHE
rioniaiel NoBepxXHocTeN 1 00beMOB MOJOOHBIX GUTYP MPU PELICHUH
3a/a4;

- YMETh BBIYUCIIATh FEOMETPUYECKNE BEIIMYUHBI (JUIMHA, YTOI,
101 b, 00BEM, IIIONA/lb HOBEPXHOCTH ), UCIIOJIb3Ys U3yYEHHBIE
(bOpMyYITBI U METOIBI

[IK 1.1. OcyiiecTBasiTh
JMArHOCTHKY CHUCTEM, Y3JIOB
1 MEXaHHU3MOB
aBTOMOOWJIbHBIX JIBUTATEJCH
P TIOMOIIIU
MaTeMaTHYeCKHUX PacueToOB

IIK 1.2 OcymecTBusTh

- CaMOCTOSITEIBHO (OPMYIUPOBATH U
aKTyaJIU3UPOBATH MPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

® BHOCHUTH KOPPEKTHBBI B I€ATEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
TIEJISIM, OI[CHUBATh PUCKHU TIOCIICICTBHIA
JIEATEIILHOCTH;

® CII0OCOOHOCTh U TOTOBHOCTE K

-YMETH NPOU3BOJUTH CJIOXKHBIC BEIYHNCIIMTCIBHBIC OIICpallu, pa6OTaTB
C Q)OpMYHaMI/I, YUYUTBIBATH NOTPCIIHOCTU BBIYHCJICHUHN B HSMepeHHﬁ;
-YMETb NPOU3BOAUTH CJIOKHBIC MHOT'OCTYIICHYATBIC OIICpAaluU C
HCIIOJIb30BAHUECM KAJIBKYJIATOPA U PA3JIMYHBIX IIPUKITIAIHBIX
KOMIIBIOTCPHBIX IIPOI'paMM;

~YMCTb BBIYUCIIATH CIIOKHBIC U IIPOCTHIC IPOUCHTHI, BEIBOJAUTDH U
HCIIOJIB30BaTh (I)OpMy.]'ILI JJIsL OTMIPEACITICHUS I[e(beKTOB ,
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TEXHUYECKOE 00CTyKUBaHUE
aBTOMO6I/IJH)HI)IX IIBI/II“aTeJIef/'I
COTJIACHO TEXHOJOTHYCCKOM
JOKYMEHTAIUU

I1K 1.3 [IpoBoauTh peMOHT
Pa3IMYHBIX TUIIOB
JIIBUTATEJIEH B COOTBETCTBUU
C TEXHOJIOTHUISCKON
JTOKYMEHTalen

[IK 2.1 OcymecTBiATh
JTMarHOCTHKY
ANEKTPOOOOPYAOBAHUS U
AIIEKTPOHHBIX CUCTEM
aBTOMOOMIIEH

[IK 2.2 OcyiiecTBasiTh
TEXHUYECKOE 00CITYyKHBaHHE
3NIeKTpOoOOOpyI0BaHUE U
AIIEKTPOHHBIX CUCTEM
aBTOMOOMJIEH COTIIaCHO
TEXHOJIOTHYECKOU
JOKYMEHTAIluU

CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB
pelICHHS MPAKTUICCKUX 3a]1ad,
MPUMECHECHHIO PA3JIMYHBIX METOJIOB
MTO3HAHUS,;
® CTaBUTH U (POPMYIUPOBATH
COOCTBEHHBIC 3a]1a4YH B
00pa3zoBaTeNbHON JAEATENHHOCTH U
KU3HEHHBIX CUTYaIUsIX;
® IMETh BHYTPEHHIOIO MOTHBAIIHIO,
BKJTFOYAIOIIYIO CTPEMIICHHE K
JOCTHIKEHUIO TISJIA U yCIIEXY,
OTNITHMH3M, HHUITUATUBHOCTh, YMEHHUE
JICHCTBOBATh, KCXOS M3 CBOUX
BO3MOKHOCTEH;
® UMETh MHTEPEC K Pa3IMIHBIM chepam
npoeCCHOHANTBHON JIEATETLHOCTH,
-yMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOD Oymymiei mpodeccun u
peaTn30BhIBaTh COOCTBEHHBIC
JKHU3HCHHBIC IJIAHBI, TOTOBHOCTD H
CrocOoOHOCTh K 00pa30BaHUIO U

CaMOO6pa3OBaHI/IIO Ha IMPOTsHKCHUN BCeH

JKHU3HH,

- QaHANMM3UPOBATH TOJIyYEHHBIE B XOJI€
pellieHus 3a/1a41 Pe3yabTaThl,
KPUTHUYECKH OICHUBATh MX
JIOCTOBEPHOCTD, TPOTHO3UPOBATh
M3MEHEHUE B HOBBIX YCIOBHUSIX;
® CaMOCTOSITEILHO COCTABIIATH ILIAH
pelieHus mpoOJIeMbl C YYETOM

-aHAIM3UPOBATH TPAPUKH MMOKA3aTeNe NCIBITAHUN U TPOOHBIH ITyCK
MAalllMH; -peIaTh TEXHUYECKUE 3a/1a4U C IPUMEHEHUEM
MaTEMaTHYECKOT0 aHaJIN3a;

- pemaTh MPaKTUKO-OPHEHTHUPOBAHHBIC 33]]a4l Ha HAMOOJIBIINE 1
HaVMEHBIIINE 3HAYCHMUS,

-pemaTh TEXHUYECKHE 3aJa4H C UCII0JIb30BAHNEM TEXHOJIOTMYECKUX
MaTpulL;

-yMETh peulaTh NpoQeccruoHaNbHbIe 3aa4H, UCIIOJIb3YS JIEMEHTHI
KOMOMHATOPHUKH, TEOPUHU BEPOSTHOCTEN, MAaTEMAaTUYECKOM
CTaTUCTUKH, JIEMEHTOB SKOHOMETPHKH.

-YMETb COCTaBJISTh CMEThI PA3IUYHBIX Pa0OT MPHU pelIeHUH
MPUKIATHBIX CTEPEOMETPUUECKHX 3a]aul. -yMEeTh COCTaBIISATh OU3HEC-
IUIaH;

-yMETb penath NpohecCuoHaIbHO-OPUEHTUPOBAHHBIE 3a]aui Ha
COCTAaBJICHUE YPABHCHUM U HEPABCHCTB
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HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEANIOYTCHUM;

® TOTOBHOCTbH K TPY.ly, OCO3HAHHE
[EHHOCTH MacTepPCTBa, TPYI0I00HE;
® BJIaJIETh HAaBbIKAMH MOJIY4YEHUS
nH(pOpMaLUK U HICTOYHUKOB Pa3HbIX
THUIIOB, ® BJIAJETh Pa3IMUYHbIMU
crocobamu 00ILEeHUs U
B3aUMO/JICHCTBHS,

- aQpryMEHTHPOBAHHO BECTHU JMAJIOT,
YMETb CMAr4aTh KOH(PIUKTHBIE
CUTYaIUH;
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1.2 Cucrema KOHTPOJIA U OLICHKHU O0CBOCHUA NporpamMMabl

001Ieo0pa3oBaTe IbHOM JUCHMILIMHBI
1.2.1. ®opmsl npoMexyTouHoii arrectanuu no OO/]

Tabnuya 3
OO0weodpasoBarTebHaAA @opMBbI IPOMEKYTOYHOM ATTECTALUH
AUCHHUIIMHA
0OO0O/I. 07 MaremaTuka DK3aMeH

1.2.2. Opranu3zanus TeKymero KOHTPOJIs yCIIeBaeMOCTH, IIPOMEKYTOYHON aTTeCTAINH TI0
UTOraM OCBOEHUS IPOTpaMMBbl 00111€00pa30BaTENIbHON TUCIUIUINHBI.

Texymuii KOHTPOJIb TMPOBOJAATCS BO BPEMs ayAUTOPHBIX 3aHATHHA IO MaTEMaTHUKE B
COOTBETCTBUHU C Y4eOHBIM TuTaHOM M pabodeit mporpammel OO.07 «MatemaTuka» 1o
BCEM paszjiesiaM MporpaMMmbl. PesynbTaThl 00ydeHHs OMPENENsioT, 4TO OOydaromuecs
JIOJDKHBI 3HATh, TOHUMATh U IGMOHCTPUPOBATH 110 3aBEPIICHUH U3yUEHUS TUCITUTIITUHBI.

st hopmupoBaHMsl, KOHTPOJIS U OIEHKH PE3yIbTaTOB OCBOCHUS YUCOHOW TUCITUTIIIUHBI
WCTIOJIB3YETCSl CUCTEMa OIICHOYHBIX MEPOTNPHUATHN, MPEACTaBisAiomas co00i KOMILUIEKC

Y4eOHBIX  MEPOINpPHSATHH,  COTJIACOBAaHHBIX  C  pe3yabTaraMd  OOy4eHHS |
chopmymupoBaHHbIX ¢ yaeToM @I'OC COO (mpeameTHbIe pe3yabTaThl M0 TUCHUTIINHE) U
@dIOC CIIO
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2. 3aganus A KOHTPOJS M  OUEHKHM OCBOCHHMSI IPOrpamMMbI
001Ieo0pa3oBaTeIbHOM JUCHMILIMHBI

D oHJ OLIEHOYHBIX CpEaACTB AJist BXOAHOT'0 KOHTPOJA

BxoaHO# KOHTPOJIb COCTOUT U3 2-X YacTeil: 003aTeIbHOM U JOTIOTHUTEIHHOM.

OOsi3aTeNbHAsT 4acTh COJCPXKUT 3aJaHUS MHHHUMAJIBHOTO O0O0S3aTCIILHOTO  YPOBHSI,
JOTIOJTHUTENbHAS YacTh — 00JIee CIIOKHBIE 3a/JaHus.

[Tpu BEIMOTHEHUH 3aJaHUI TPEOYETCS MIPEIICTABUTh X0/ PEIICHUS U yKa3aTh MOJTyUYCHHBIH
oTBeT. [IpaBUIBHO BBHITIOJIHEHHOE 3aJaHUE W3 00s3aTEIIbHOM YacTU OIEHWBAETCS B OJUH Oal;
MPABWJIBHOE BBITIOJIHCHUE 33J]aHUH JIOTIOTHUTEIFHOW YacTH OIeHWBaeTcs 3 Oamuramu wid 1-2
0ayuIaMM 3a YaCTUYHOE pellIeHue.

bainnel, mosydeHHBIC 32 BCE BHITIOJIHEHHBIC 33/IaHUS, CYMMHUPYIOTCSL.

Ikana nepeBoaa 6a/1/10B B OTMETKH MO NATHOAILHOM cHCTEMe

OtmeTka Uwucrno 6anioB, HEOOX0IMMOE JUTSl TOTY4YEHUS
OTMETKH

«3» (ynos.) 7-9

«4» (xopo1o) 11-12

«5» (OTIUYHO) 13-15

3a0anusn 6xXx00H020 KOHMPOJIA
Oobs3aTeabHas YacTh

Ilpu pewenuu 3ad0anuit 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex
nPeO10IHCEHHBIX.
1. (1 6amn) Packpoiite popMysTy COKpaIeHHOro yMHOKeHHUs a2-b?:

A) a2-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I) (a-b)(a-b)
2. (1 6amn) Ilnomanp TpeyroabHUKA BBIYUCIISAETCS IO hopMmyIie:

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

s,

3. (1 6amn) Kakoe u3 crieayromux 4uces 3aKIF0ueHO MEXTy YUCIaMu 17 4 8 .
A)0,4;5)0,5;B)0,6;T) 0,7

4. (1 6ann) Jansl rpaduku ynkuuit. Kakas gpopmyna cootBeTcTByeT rpaduky 3):

1) 2) 3)
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1 9

= 2
a2 gy = o8kl T TR s

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume x00 pewienus u nOJIYYEHHbLI OMEem.
1 11
— 4 —.

5. (2 6amna) Beruuciure 2 5

6. (2 6amma) Pemmre ypaBHenme X°-7x+10=0. Ecnm ypaBHeHHe MMeeT 0Goiee OJHOTO
KOPHS, B OTBET 3aIlUIINATE MEHBIINNA U3 KOPHEH.

7. (2 Gamma) Ilnomans 3emMenb KPECThIHCKOTO XO3SHCTBA, OTBEACHHAS IOJ MOCAIKY
KYCTapHUKOB U IIBETHUKOB, COCTAaBIAET 24 ra U pacnpeaeiieHa MEXy HUMH B OTHOIIEHUU 5:3.
CKOJIBKO reKTapOB 3aHUMAIOT LIBETHUKHU?

8. (2 6amma) Breicora BH napamnenorpamma ABCD nemut ero ctopony AD Ha otpesku
AH=2 wu HD=32. [luaronams mnapamienorpamma BD paBna 40. Haligute mmomanb
napajuiesiorpamma.

EOHOJIHI/ITEJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PeUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6anna) Pp16010B MPOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO
TEYCHHIO PEKH, 3aTeM OpOCHII AKOPb, 2 yaca JIOBUJI PbIOY U BEpHYJICS 0OpaTHO Yepe3 S5 4acoB OT
Hayana myremectBus. Ha kakoe paccTosiHuEe OT MPUCTaHH OH OTIUIBLL, €CIH CKOPOCTh TeUEHUs
peKu paBHa 2 KM/4, a COOCTBEHHAsI CKOPOCTb JIOJKU 6 KM/4?

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3adaHUA
Orteer | B 5 B A 27 2 9 816 8

(I)OHI[ OIICHOYHBIX CPEACTB VI TCKYIIECI'0 KOHTPOJIHA
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Texymuil KOHTPOJIb IPOBOJATCSA BO BpEMs ayAUTOPHBIX 3aHATUHI 110 MATEMATHKE B

COOTBETCTBUU C YUeOHBIM IIJIaHOM U padoueit mporpammbl OO/1.07 «MaremaTukay 1mo BceM

paszaenam nporpaMmsl. TeKyluil KOHTPOJIb COCTOUT U3 JIBYX YaCTEN: TEOPETUYECKON U

npakTuieckoi. [Ipu sToMm oOyuaroiuecs nojay4aroT JBE OTMETKH.
Teoperndeckast 4acTh MPOXOAMT B ()OPME YCTHBIX OTBETOB: O0YJAIOIINECS BBHITATUBAIOT

[ATh KapTOUYEK C BOIIPOCAMH, JIAIOT MOJTHBIA OTBET (CO CIIMCKOM BOMPOCOB OOYUaAOIIHUECS

3HAKOMSTCS B Hadalle u3ydeHus pazjaena). lllkama nepeBoga 0amwioB B OTMETKH TIO

nATUOAIUIBHOM CUCTEME

IlIkana nepeeooda 6a1106 6 OMMemKU NO RAMUOAITILHOU CUCHEME

Ommemka Konuuecmeo éepnvix omeemos na meopemuueckue 60npocsl
«3» (yoos.) 3

«4» (xopowio) 4

«5» (omauuno) 5

Ha BbInonHeHne KOHTPOJIBHON paboThl 10 MaTeMaTuke Aaercs | akagemuueckuit yac (45

MUHYT).

KonTtponbHas paboTa cOCTOUT uX 2-X yacTeid. B mepBoii yacTu mpeaaracTcs BBITIOJHUATD 4

3alaHusl - BbIOpaTh MNPaBWIBHBIA OTBET M3 YEThIpEX NpeIokKeHHbIX. Bo BTopoil wactu
MpeyiaraeTcs BBIMOIHUTD 6 3a1aHui - 0QOPMUTD X0 PEIICHUS U 3aMUCcaTh NOJyYeHHbIN OTBET.
3a mpaBWIBHOE BBHIMOJHEHHE JIFOOOTO 3a/JlaHusl TIEPBOM YacTH OOYUAIOIIHMICS TMOTydaeT

oauH Oamna. [IpaBriIbHOE BBITIOJTHEHHE 3aJaHUN BTOPOW YacTH OIICHWBAaeTCs 2 Oammamu uiu |

0aIoM 3a YaCTUYHOE pEUICHUC.
EaJ'IJ'IBI, IMOJIYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3a/JaHUsA, CYMMUPYIOTCA.

IlIkana nepesoda 6annoe 6 ommemku no NAMUOANTLHOU cUCHEME

Ommemka

Yucno o6annos,
Heo0Xo0umoe 01 nOJIY4YeHUus OMmMemKu

«3» (yoos.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16

Tema. Ilpamvle u niockocmu 6 RPOCMPAHCM e

Teopernyeckue BOIPOCHI:

1. Coopmynupyiite Teopemy ITudaropa.

2. [lepeuncanre ocCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [lepeuncaure criocoObl 3aJaHNS TIOCKOCTH.

4. [Iponomxkute Tteopemy: «Eciaum oaHa U3 JBYX MapajUIeIbHBIX

NEepUnCHAUKYJIApHA MIIOCKOCTH, TO...».
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o. IIpomommxure teopemy: «Ecnu nBe mapajienbHblEe IIOCKOCTH IEPECEKAIOTCS
TPETBhEH, TO...».

6 Cdhopmynupyiite onpeneneHne JByrpaHoro yria.

7 CdhopmynupyiitTe onpeneneHue TPeXrpaHoro yria.

8. Packpoiite noHsATHE «YroJI MEXKIY IPSIMBIMIY.

9 [lepeuncnure B3auMHOE PACIIONIOKEHUE JBYX MPSMBIX B IPOCTPAHCTBE

10.  Kaxkwue npsiMble Ha3bpIBAIOTCS NapAIJICTBHBIMU B IPOCTPAHCTBE?

11.  Kaxue npsiMble Ha3bIBatOTCSI CKPELUIUBAIOIIMMHUCS B IPOCTPAHCTBE?

12.  Kaxkwue npsiMbie Ha3bIBAIOTCS MEPICHINKYIIPHBIMU B TIPOCTPAHCTBE?

13.  TlepeuncnuTe B3aMMHOE PACIIOJIOKEHUE MPSIMOM ¥ TIIOCKOCTH B TIPOCTPAHCTBE.

14.  PackpoiiTe NOHSATHE «YTOJI MEXAY MPSAMOU U MIOCKOCTHION.

15.  PackpoiiTe NOHATHE «APAJUIETBHOCTD MPSIMON U TIIOCKOCTIY.

16. Packpoiite noHsATHE «IEPNEHAUKYIAPHOCTD IPSIMOU U IIJIOCKOCTH.

17. [Tepeunciure B3auMHOE PACIOJIOKEHUE JBYX MUIOCKOCTEN B IPOCTPAHCTBE.

18. Packpoiite noHsATHE «YroJI MKy IIIOCKOCTIMMIY.

19.  PackpoiiTe MOHATHE «TaPAIIIETBFHOCTH IIOCKOCTEN.

20.  PackpoiiTe MOHATHE «IEPIEHIUKYIIPHOCTD TUIOCKOCTE».

21. Kaxk HailTu paccTOsIHUE OT TOYKH A0 MPAMO?

22.  Kak HaiiTH pacCTOSIHUE MEXIY MPSIMBIMU?

23. Kak nHaiitu paccrosiHue Mex1y II0CKOCTAMU?

24.  Ilpomomxwute onpenenenne: «llepneHauKymnsp — 3To...».

25. [Iponomxkute onpenenenue: «HakmonHas — 310...».

26.  IIpomomxwute onpenenenue: «[Ipoekiys HAKIOHHOHN — 3TO...)».

27.  Ilepeumncnure CBOMCTBA MapaJICIIBHOTO MPOSKTUPOBAHUS.

28.  IlpuBenurte nmpuMepbl CHMMETPHI Ha INIOCKOCTH B IPUPOJE, UCKYCCTBE,
apXUTEKTYpe.

29.  IlpuBenurte npuMepbl CHMMETPHIl B IPOCTPAHCTBE B IPUPOJIE, UCKYCCTBE,
apXUTEKTYpe.

30. B uem oTianune NOHATHE «IBHXCECHUEC) OT IIOHATHUA ((HOBOpOT»?

KonTpoabHas padora
0o0s3aTeILbHAA YACTD

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguibHLIL Omeem U3 Uembvlpex
npPeo10IHCeHHbIX.

1. (1 6amn) Pacimdpyiite kpaTkyro 3anuce: a€ f5.

A) Touka a IPUHANISKUT IJIOCKOCTH f; b) Touka a mpuHaiexxuT npsamoit ; B) npsmas a
MPUHAIISKUT IIOCKOCTH 5; ') mpsimas a nmepecekaeT mIoCcKoCTh f3.

2. (1 6ann) Ipsmeie AB u CJ1 ckpemuBatorces. Kakoe pacronoskenue uMerot npsimsie AC
u BJ1?

A) mapannensHbie; b) neprnienaukymspaeie; B) ckpemuBatotes; ') nepecekatotcs.

3. (1 6amn) Inockoctu @ u f umerot 1 oburyro Touky. KakoBo ux B3auMHOE
pacnoJsoxeHue?

A) mapamnensHbl; b) nepecekatotces o npsimoit; B) cosnanatot; I') ckpenuBatoTcs.
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4. (1 6amn) Ecnm mpsimasi, mpoBelieHHAs Ha IJIOCKOCTH 4Yepe3 OCHOBAaHWE HAKJIOHHOM,
NEPIEHIUKYJIAPHA €€ IIPOCKLUHU, TO OHA. ..

A) nepneHAMKYIsIpHa UM CaMOM HakJIIOHHOW; b) mapamnenbHa M caMoil HakJOHHOM; B)
CKpEIIMBAETCA ¢ HAKJIOHHOM; ') mepneHauKyasipHa OCHOBAaHUIO HAKJIOHHOM.

Ilpu évinonnenuu 3adanuit 5-8 3anuuwiume x00 pewienus u nOJIYYEHHbLI OMEem.

5. (2 6amma) Yepes koHIbl oTpe3ka AB u ero cepenuny M mpoBeeHBI MapauieIbHbIC
IIpsIMBIE, IIEPECEKAIOIINE HEKOTOPYIO INIOCKOCTh B Toukax A1, B1 m Mi. Halimure nmny otpeska
MMy, ecniu oTpe3ok AB He nepecekaeT mockocts u ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) [psmsie AC, AB u AJl nonapuo nepnenaukynspusl. Haiiaure orpezok C/I,
ecmu AB=5 cm, BC=13 cm, AZI=9 cwm.

7. (2 6amna) M3 TOUYKHM K MJIOCKOCTH ITPOBE/ICHBI /1B HaKJIOHHbIE. HalimuTe IuHbI 00111ero
MEPIEeHIUKYIIApa, €CIU MPOEKIMHU HAKIOHHBIX OTHOCATCA Kak 2:3 W JUIMHBI HAKJIOHHBIX PaBHBI
23 cmu 33 M.

8. (2 6ayma) Haueptuts ky0 ABCIIA1B1C1/11. TToctpouts Touky KEAB, Touky MEJI/11C,
otpe3ok PEEA1B1C:.

JIOOJHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanus 9 3anumiume x00, 000CHOGAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6amna) PacctosiHue OT cTeHBI 3aBoAa 10 ckiaga 8M. Llex 3aBosa pacmosiokeH Ha
TPEThEM dTaxke Ha BBICOTE 7,2M OT YpOBHS 3eMJid. Kakoil IJIMHBI HY)KHO MOCTPOUTH JKET00 TS
TPaHCIOPTUPOBKUA FTOTOBOM MPOAYKIIMH U3 1I€Xa B CKJIAJl, €CJIM BBICOTA MPUEMHOM MOJKH 1,2 M.

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OtBer B B b A 7,1 15 9 - 10

Tema. Koopounamul u eekmopul

TeopeTnyeckHue BONPOCHI:
N3 yero cocrout IpsAMOYroJibHasA CUCTEMA KOOPAUHAT B HpOCTpaHCTBC?

Ecnu Touka 51€XXUT B INIOCKOCTH XY, KaKasi KOOpAWHATa y Hee HyJeBas?
[IpuBeaurte nmpumMep KOOPAUHAT TOUKU A, KOTOpast JIEKUT HA OCH Z.
PackpoiiTe noHsATHE «BEKTOP».
Kak HaiiTu koopauHATHI BEKTOpa?
[lepeuncnure n packpoiTe NpaBuiIa CI0KEHUS BEKTOPOB.
Kakue BEKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU ?
Kakue BEKTOpbI Ha3bIBAIOTCS MEPIEHIUKYIIPHBIMA?
Yemy paBHO CKaJsIpHOE MPOU3BEIEHUE BEKTOPOB?
Kak HaiiTu BEKTOpHOE IPON3BEAEHUE BEKTOPOB?
Uemy paBeH yros Mexay BEKTOpaMu?
[IpuBeaurte nmpumep MaTpuipl 2x2.
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13.  IlpuBeaure mpumep MaTpuibl 3x3.
KonTpoJbHasi padora
Oo0s13aTeAbHAS YACTD

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHvlii OMeEem U3 Yemouipex nPeoioIHceHHbIX.

1. (1 6amn) Hawer touku A(1,0,5), B(-2,0,4), C(0,-1,0), [(0,0,2). Kakue u3 Hux
JiexaT Ha KoopauHaTHOU npsimoid Oy?

A)A;B)B; B)C; IN) 1.

2. (1 6amn) Kakwme wm3 BekropoB a(l,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBasrOTCS
eAMHUYHBIMH?

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

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

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

4. (1 6amn) Hawer touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoil Kakoro OTpe3Ka
siBisieTcst Touka M(0,3,4)?

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

Ilpu evinoanenuu 3a0anuil 5-8 3anumiume xo00 peuwieHus u nOJaY4eHHblil Omeem.

5. (2 6amma) Jlanwer Bextopsl a(-6,0,8) , B(-3,2,-6). Haiimute ckamspHoe mpom3BencHHE
BEKTOPOB.

6. (2 6ana) Ipyu KakuX 3HAYEHUSX 1 BEKTOPBI  a(4,n,2), B(1,2,n) nepnenMKyIsapHbI?)

7. (2 Oamna) [amel Bektopbl a(-6,0,8), B(-3,2,-6). HaiimuTe KOCHHYC yria MEXIy
BEKTOPaMH.

8. (2 6ama) okaxute, uto yeThipéxyronbHuk ABC/] siBnsseTcss pomOoM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), J1(2,8,4).

JonoaHuTe/IbHAS YACTD

Ilpu svinonnenuu 3adanus 9 3anumiume xo00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 Oamma) Maxker kiaymMOBbI TpPEACTABICH Ha KOOPAMHATHOW IUTOCKOCTH. Haimure

IJIOIIAb KIIYyMOBI (4eThIPEXyroabHUKA), BEPIIUHBI KOTOPOTro UMeroT koopauHatsl (8;0), (10;8),
(2;10), (0;2).
¥
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ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHus
OtBer B B A B -30 -1 -3/7 - 68

Tema. Ocnoevt mpuzonomempuu. Tpuzonomempuueckue Qynkyuu
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Teopernyeckue BOIPOCHI:

1. Uemy paBeH yroi B OAMH paauan?

2. B Kakux 4YeTBepTAX TPUTOHOMETPHYECKOTO Kpyra (yHKIHUS y=sinX NPUHUMAET
MOJIOKUTEIbHBIC 3HAYCHUS?

3. B kakux 4erBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKIHUS y= COSX MPUHUMAET
OTpHIIATEIIbHBIC 3HAYCHUS?

4. [Iponomxkute onpenenenune: «CUHYC OCTPOTO yria — 3TO...».

5 [Iponomxkute onpenenenune: «KocuHyc 0CTPOro yria — 3T0...».

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

1. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOXKIAECCTBO.

8 Uemy paBHO mipou3sBeneHue tgx*ctgx?

9 Yemy pasen Sin(2X)? ChopmyIupyiTe MPpaBUIIO BEIYUCICHHUS.

10.  Yewmy paBen C0S(2x)? ChopmMyaupylTe MPaBUIO BEIYHACICHUSI.

11.  Ilepeuncnure TPUrOHOMETpUUECKHE (PYHKINHU, YKAKUTE UX TEPUOIBI.

12. Yewmy paBen nepuoj pyHkimu y=C0S(4X)?

13.  emy paBeH nepuoj PyHKIHUN y=cos(x/4)?

14. Omnpenenute 00sacTh 3HaYeHHS GYHKITUU y=3C0S(5X)?

15.  Ilepeuuncnurte crocoObl pemeHns TPUTOHOMETPUYECKUX YPaBHEHUH.

16. Packpoiite anroputm penieHuss OJHOPOIHBIX TPUTOHOMETPHYECKHX YpPaBHEHMI
MIEPBOTO MOPSJIKA.

17. Packpoiite anroputm pemieHus: OJHOPOJHBIX TPUTOHOMETPUUECKUX YpPaBHEHUI
BTOPOTO NOPSAIKA.

KonTpoabHas padora
0o0s13aTeILHAA YACTD

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbLl OMEEmM U3 Yemublpex NPeol0HCeHHBIX.
1. (1 6amn) B AABC sinCZ%. Kakast u3 cropoH siBisieTcst runoteny3oit AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6am) Yriom kakoit uetBepTH sBisieTcs yroa a=400°?
A) I;B)II; B) HI;T) IV.
3. (1 6amn) Kakue u3 dyHkuuii aBnstoTcs 4ETHHIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6ann) Kakue U3 umcen sIBISIOTCS KOPHEM YpaBHEHHUS COS X :%?
_r. _T. _T. _2n
A)X—6, b) x 55 B) x > INx ~
Ilpu eévinonnenuu 3a0anuit 5-8 3anuwiume x00 peuteHusn u NOJIYyUeHHbLI OMEem.

5. (2 6amna) Beruucnure: sin% + cosg.

. V2 . V2
6. (2 6amia)  Haiinure 3HaueHHE BBIPAKCHUS 4arccos7 - 4arcsin(— 7)

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

8. (2 6anna) Pemure ypaBHenue: Sin x - 4 sin x + 3 =0.
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9Tajl0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHusA
OtBer b A B b 1 2n - % + (% +
2mn, 2mn; % +
neZz 21mn),
ne z
Tema. Ilpouszeoonas ¢hpynkuyuu, ee npumenenue
Teoperuyeckne BONPOCHI:
1. [Iponomxute onpenenenue: «IlocnenoBareabHOCTh — 3T0. .. ».
2. [IpuBeaure npumep apupmeTUyecKoil mporpeccuu.
3. [IpuBennTe mpuMep reoMeTpUIECKO MPOTPECCHH.
4. [IpuBeaute nmpumep 6ECKOHEYHO yOBIBaIOIIEH r€OMETPUUECKON IPOTPECCHH.
5. [Iponomxute onpenenenue: «IIponsBogHas — 310...».
6. Packpoiite reomeTpuYecKuil CMBICIT IPOU3BOJHOM.
7. [Iponomxute onpenenenune: «KacarenpHas — 3T0...».
8. Packpoiite ¢usnueckuii cMbICI TPOU3BOTHOM.
9. [lepeuncnure nmpaBuiia BEIYUCICHUS IPOU3BOIHBIX.
10.  Yemy paBHa mpouW3BOHAS CTEMEHHOUN (YHKITUN?
11.  Yemy paBHa mpou3BOHAS TPOU3BEACHUS?
12. Yemy paBHa mpOU3BOHAS YACTHOTO?
13. Yemy paBHa mIpOHM3BOHAS CIOXKHOUN (PyHKITUHN?
14.  ChopmymupyiiTe mpu3HaK Bo3pacTaHus QyHKIIUH.
15. Cdopmynupyiite npu3Hak yobIBaHUS (QYHKIIUH.
16.  CdopmynupyiiTe npu3HaK TOYKA MaKCUMyMa (yHKIIUH.
17. ChopmymupyiiTe mpu3HaK TOUKH MUHUMYMa (DYHKITUH.
18.  CocraBbTe QIrOpUTM pEIIEHUS 33Jad Ha HAXOXKICHHUS HAUOOJBILIErO M

HaANMMCEHBIICTO 3HAYCHU (bYHKI_II/II/I Ha OTpe3Ke?

19.

CocTaBbTe ajropuT™M HCCIEAOBAaHUS M TOCTpoeHus rpaduxka QyHKIUU

MTOMOIIIBIO TTPOU3BOHOM.

20.

Kak HaiiTu BepTHKaIbHYIO0 aCUMOTOTY rpaduka GyHKumuu?

KonTpojabHas pabora
0o0s3aTeILbHAA YACTD

Ilpu pewenuu 3a0anuii 1-4 3anuuiume npasunbHLLL ONMEEM U3 YeMblpeX NPEOI0HCEHHBIX.

1.

(1 6am1) Yemy paBHa NpOU3BOIHAS (PYHKIMH Y=COS°X?

A) y'=—sin’x; B) y'’=-2sin’x; B)y'=-2cos x sinx; I') y’=2cos x.
2. (1 6ann) ITo xakoii U3 GOpMyJ BEIUUCIIAETCS TPOU3BOAHAS TPOU3BEACHUS?

uv—uv’

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

vz 0

3. (1 6amn) Pemure ypasuenue f'(x)=0, ecnu f{x)=3x? — 6x +4. Bribepure oTser.
A)1;b)-1;B)4;T) -4.
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4. (1 6amn) Ha pucynke uzoopakeH rpaduk npousBoaHoi ynkuuu f(X), onpeneneHHoM

Ha unrepBase (—10;8). Haitnute konmuecTBo Touek Makcumyma QyHkimu f(X) Ha oTpeske
[—9;6].

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

Ilpu eévinonnenuu 3a0anuit 5-8 3anuwume x00 peuwieHus u nOJIy4eHHbLI OMEEm.
5. (2 Oamma) MarepuanpHasi TOYKa JIBIDKETCS MPSAMOJUHEHHO TIO  3aKOHY

x(t) = —t* 461 — 4> + 5t —5

(rme X— paccrositHme OT TOYKHM OTCYeTa B MeTpax, t—
BpeMs B CEKyHJIaX, U3MEpEHHOe ¢ Hauaja JBwxkeHus). Haliqure ee ckopocTh (B M/C) B MOMEHT
Bpemern = 3 C.

6. (2 6anna) Ha pucynke nzobpaxén rpapux GpyHkimu y="Ff(X) u kacarenbHas Kk HEMy B

Touke ¢ abcimccoi Xo. Haiimute 3nauenne npousBoqHoi ¢yukium f(X) B Touke Xo.
Y Y

3

o 1 A3

(x—2)(x+3)
(x-8) >0
8. (2 6ama) Mccnenopats dyrkmmio flx)=x° — 3X U IOCTPOUTH €& rpadHK.

7. (2 6anna) Pemmnre HEpaBEeHCTBO:

JlonoIHUTEIbHASL YACTH

Ilpu svinonnenuu 3adanus 9 3anumiume xo00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 Gama)[lna CTOAHKM MaLUMH BbIAEANAN NAOWAAKY NPAMOYFOAbHOM GOPMbI, MPUMbIKAIOLLYHO
O/IHOM CTOPOHOW K cTeHe 3a4aHuA. MNnowaaky obHecan ¢ Tpex CTOPOH MeTan/IMYeckon CeTKoM A/IMHOM
200 m, M NNoWaab ee Npy 3TOM OKasanacb Hanbonblien. KakoBbl pazmepb! NAOWAAKN?

9TaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHus

OtBer B b A B 8 1,25 (-3; 2), - -
(8; +0)
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Tema. Muozozpannuku u mena epauwieHus
Teopernyeckue BONPOCHI:

1. [Iponomxute onpeznenenue: « MHOTOrpaHHUK — 3TO.. ..

2. [Iponomxute onpenenenue: «llpuzma —3t1o...».

3. [Iponomxute onpenenenue: «IIpsMoOyroybHblil napajuieaenunes — 3To. ...

4, [Iponomxute onpenenenne: «Kyd —31o...».

S. [Iponomxure onpenenenne: «llupamuaa — 310...».

6. CdhopmynupyiiTe CBOWCTBO O MPOTUBOJISKAIINX IPAHIX MapalIesienue a.

1. CdhopmynupyiiTe CBOWCTBO O THAroHAJSIX MapalieIeHIea.

8. Cdopmynupyiite cBOMCTBO O TUaroHalIM U JUHEHHBIX pa3zMepax MpsiMOYTroJIbHOIO
napajuieNenunesa.

9. Kakas npusma Ha3bIBaeTcs MpsiMOii?

10.  Kaxkas mpu3Mma Ha3bIBaeTCS MPABUIHHOM?

11.  PackpoiiTe NOHATHE «IIpaBUJIbHAS THPaAMUIA.

12. Yo Takoe anoema MpaBHILHON ITHPAMHIBI?

13. B ueM omiMunMe NOJHONW NOBEPXHOCTH MPU3MBI OT TOJHOM IOBEPXHOCTH
MAPaMUJIbI?

14. ChopmynupyiiTe TeopeMy O BBIYUCIEHHH OOKOBOW TOBEPXHOCTH MPSIMOMU
MIPU3MBI.

15. Cdopmynupyiite Teopemy O BBIUHUCICHUHW OOKOBOW TOBEPXHOCTH MPABUIHHOU
IUpPaMHIBIL.

16.  HazoBute mpeameTrsl M3 Bameld mnpodecCHOHATbHOM AESITEIBHOCTH, KOTOpPHIC

UMeroT (POPMbI MHOTOIPAHHUKOB.

17.  Kakue MHOrOrpaHHUKH Ha3bIBalOTCS NpaBuibHBIMU? [lepedncinTe mpaBUIIbHbBIE
MHOTOTpPaHHUKH.

18.  IIpomomxute onpenenenue: «lumuuap — 310...».

19.  IIpomomxute onpenenenue: «KoHyc — 310...».

20.  Ilpomomxure onpeaenacHue: «YCeUeHHbI KOHYC — 3TO...)».

21.  Ilpomomxwure onpeaenenue: «ap —31o0...».

22.  Yrto sBiseTCS BBICOTOM YCEYCHHOTO KOHYyCca?

23.  UYto sBNsETCS OCEBBIM CEUECHUEM LIMIMHAPA, KOHYyCa, YCEUeHHOTO KOHYyca, mapa?

24, [lepeuncnure eqMHUIIBI U3MEPEHUS TIJIOLIAAN, O0BEMA.

25. UeMmy paBHO OTHOLICHHE IUIOMIAZCH TMOBEPXHOCTEH MOJOOHBIX Quryp B
MpocTpaHcTBe?

26.  Uemy paBHO OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTYp B MIPOCTpaHCTBE?

27. HazoBute mnpeamersl U3 Baimied MNpodeccHOHANILHOW NeATeIbHOCTH, KOTOpbIE

HUMCIOT (I)OpMBI TCJI BpalllCHUsI.

KourpoJnHasi padoTa
00s13aTeIHLHAA YACThD

Ilpu pewienuu 3a0anuit 1-4 3anumiume npasuibHblil OMEem U3 Yemvlpex nPeoi0HCeHHBIX.

1.

(1 6annm) B xakux enuHUIAX U3MeEpSETCS IO TOBEPXHOCTH MHOTOIpaHHHUKA?

A) B rpaaycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; ') B ABYyrpaHHBIX Tpaaycax.
2. (1 6ann) Inomaas OOKOBOIM MOBEPXHOCTH MPU3MBI BEIYUCTSETCS 110 hopMyIe:
A) S = S6OK+ 2 SOCH.; E) 86()1( :P()CH*H; B) S: BGOK + SSOCH; F) S60K :2POCH*H.
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3. (1 6ayn) Yro sBASIETCS OCEBBIM CEYCHUEM YCEUEHHOTO KOHYyca?

A) paBHOOepeHHbIH TpeyronbHuk; b) paBHoOeapennas tpanenus; B) npsmoyronsnuk; )
IIPSIMOYTOJIbHASI TPAELIMSL.

4. (1 6amn) Kakas ¢urypa mosydaercs npu BpalleHUH MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

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

IIpu g¢vinonnenuu 3a0anuit 5-8 3anumume xo00 peuwieHuA u NOJIy4eHHbLI OMEEm.

5. (2 6anmna) PeOpo ocHOBaHMSI MPaBMIILHOW TPEYTOJIBHOW MHUpaMuisl 3 M, anodema OM.
Haiigure niomaas 00KOBON NOBEPXHOCTU MUPAMUJIbI.

6. (2 6anmna) J{uaronans kyoa paBHa 588

7. (2 6amna) IIpaMOyroapHUK CO CTOpOHaMH 8CM M 3CM BpallaeTcs BOKpPYr OOJbIieil
croponsl. Haiinure 06beMm, miiomiaau O0KOBOM U MOJTHON MOBEPXHOCTEN MOJTYYSCHHOTO Tea.

8. (2 banna) BeruMcauTh MOBEPXHOCTH KPBILIM JOMa , UMerolero ¢opmy mnoiychepsl

* Hatimure ero ooneMm.

paguyca 0,5 M. B oTBeT 3anummTe 4ncio, 1eJIeHHOE Ha TT.
JonoJHUTEJIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anumiume x00, 000CHOGAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6aima) Kyua necka mmeer GpopMy KOHYCa , OKPY)KHOCTh OCHOBAHHS KOTOPOTO paBHA
25,12 M , a oOpaszytomast SM.CKOJBKO MalldH BMECTUMOCTbIO 3T moTpedyeTcss uid ero
TepPEeBO3KH, eciii Macca 1 Kkyd.M cocraBiser 217

ITa0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3adaHus
OTBer B b b A 27 2744 72 =, 1/2 -
48 T;
64 1

Tema. Ilepeooopasznasn pynkuuu, ee npumenenue
Teopernyeckne BONPOCHI:
[Mponomxkute onpenencuue: «Dynkius F(X) Ha3piBaeTcs ...».

PackpoiiTe reoMeTpu4ecKuii CMBICIT OMIPEICIICHHOTO HHTETrpaia.
[Iponomkute onpenenenune: «KpuBoauHeHHas Tparenus — 3T0. .. ».
Cdhopmymupyiire popmyny Herorona-Jleli6uua.

B 4em 3akiogaercst oOmuil BUJ BCEX MEPBOOOPa3HBIX?

ok wnE

HepeqnanTe IIpaBuJia BEIYUCIICHUA HHTCTPAJIOB.

KourpoJnHas padoTa
00s13aTeIHLHAA YACTh

Ilpu pewienuu 3a0anuil 1-4 3anuwiume npaguibHbLil OMEEM U3 Yemuvlpex nPeonoHceHHbIX.
1. (1 6amn) s xakoit u3 pynkuuit pynkuus F(x)=x3-3x%+1 apisercs neppooOpasHoii?
A) f(x)=3(x>-2); B) f(x)=3x(x?-2); B) f(x)=3x%-6x+1; I') fix)=3x>-6x.
2. (1 6amn) Jana dynkmus fix)= 3x%+1. Uemy pasua F(1)
A)2:B)4;B) 6:T) I-.
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3. (1 6amn) OO6uwMii BUI BCex nepBoooOpa3HbIx s f{x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6ayw1) Berunciute onpesieeHHbI HHTErpan | 12 xdx.

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

Ilpu eévinonnenuu 3a0anuit 5-8 3anumwiume x00 peuieHus U nNOJIy4eHHbLI OMEem.

5. (2 6anna) SIsnsercs mm F(x)=x3-3x+1 nepsoobpasHoii ans pynxrmu f(x)=3(x2-1)?

6. (2 6amna) 3amaiite mepooOpasHyo F(x) mis dynkmun f(x)=3x2-2X, €clM H3BECTHHI
koopauHaTsl Touku M (1, 4) rpaduxka F(x).

7. (2 6amna) Ha pucynke wuzoOpaxken rpadpuk ¢yukiuu Y=f(X), onpenenéuHoit Ha

untepsaie (—3; 11). Haiinure Hanmenbinee 3HaueHune pyukuuu f(X)na orpeske [2;9,5].
u

A v = fiz)
T\
YN I\
3 AREEN
) / ‘-,l 11
NN A\
\/ [N/ ]

8. (2 6amna) Ha pucynke uzoOpaxen rpaduk Hexotoporr ¢yHkimu Y=f(X). Tlons3ysce
PHCYHKOM, BBIYHMCIIUTE ONPE/EIEHHBINA HHTErpa | 15 f(x)dx.

VA

y=f(x)

9 |

EOHOJIHI/ITEJILHaﬂ 4acTb

Ilpu gvinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE peuieHUA U NOTYYEHHbLI
omeem.

9. (3 Ganna) BeluvcnauTh IUIOMIAJb ABTOCTOSIHKM , HEPUMETpP KOTOPOH OTpaHUYMBAIOT
muHud y=0, y=X, y=-2x+6. Pemuts 1Byms ciocobamu. Crenarpb 4epTex.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHusA
OTtBer T A b T na x3-x%+4 -3 12 3

Tema. Cmenenu u kopnu. Cmenennan pynkyus
Teoperuyeckne BONpOCHI:
1. Cdhopmynupyiite onpeneneHue cTeneHHol GpyHKIMH.
2. Ilepeuncaure cBoOWCTBA CTENIEHHOMN (PYHKIIMHU C IIETBIM ITOKA3aTENIEM.
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3. [lepeuncinre CBOMCTBA CTENEHU C ACUCTBUTEINBHBIM IOKaszareneM. lIpusenurte

IIPUMEPBI.

4. IIepeunciure cBOMCTBA KOPHS HAaTYpaJIbHOU creneHu. [IpuBenure nmpumepst

o. Ha 4ro HeoOXxomumo o00paTWTh BHUMaHHME IPHU PEIICHUH HPPALUOHATIBHOTO
YpaBHEHUS YETHOM CTETICHU?

6. Uemy paBeH KOpEHb YETHOW CTENEHU U3 OTpULaTesnbHoro yucna? [Ipusenure
IIpuMep.

1. Uemy paBeH KOpEHb HEUETHOM CTENEHH U3 oTpuuarenbHoro uucia? Ilpusenure
IIpuMep.

8. Ha uro crout oOpaTuTh BHHMaHUE NpU PELICHUH HPPALMOHAIBHBIX, JPOOHO-

palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB?

KonTpoJanHas padora
00s3aTeILHAA YACTh

Ilpu pewrenuu 3a0anuit 1-4 3anumiume npasuibHbLil OMEEM U3 YeMbIPEX NPEONOIHCEHHDBIX.
1. (1 6amn) MeskIy KakuMH IBYMS HATYPAIbHBIME YHCIAMH HAXOAUTCS drcio 119?
A)19u20;b)2u3;B)18u 19;I") 3 u 4.

2. (1 6amm) OnpezenuTe KOPeHb ypaBHEHHS X°=125
A)3.;b)-3;B)-5;T) 5.

3. (1 6am) Pacronoxute B OpsiIke BO3pACTaHUS YHCHA: 2; i/S_, V17
A) 2; /5 ¥17; B) 2; V17; /5; B) 5; 2, V17, 1) V17, 2, 5.

4. (1 6amn) YMHOXKas 4yncia ¢ OJJUHAKOBBIM OCHOBAaHHEM, X CTEICHHU. .. ?
A) ymHoxaem; b) nenum; B) ckinageiBaem; I') oTHuMaeM.

Ilpu svinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus u NOJAY4eHHbLL Omeem.
558 . 429

6,48
5. (2 6amra) Haiinure 3Ha4eHHE BBIPAKEHUS npu a=7.

(VIZ+VB)’

§ 10++96
6. (2 6amna) Haiinure 3HaYeHHE BBIpAKEHUS + :
7. (2 Gamma) PaccrosHue oT HaOmOAaTeNs, HaXOAAMICTOCS Ha HEOOJbIIOW BhICOTE h

KHJIOMCTPOB Hal 36MJ'IéI>i, 0 Ha6moz[aeM0171 UM JIMHUU TOPHU30HTA BBIYUCIACTCA 110 Q)opMyne
[l =V2Rh

paccrossHnu 48 xunoMeTpoB? OTBET BBIpA3UTE B KWIOMETPAX.

8. (2 6anna) Pemute ypaHenue —32—x=2.

, tme R=6400 km — pagumyc 3emmu. C Kakod BBICOTHI TOPU3OHT BHJIEH Ha

JlomoJHUTEIbHAS YaCTh
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Hpu 6bINOJIHCHUU 3a0aﬂuﬂ 9 3anuuiume x00, 0600”08(1””8 pemelmﬂ u l’lOlelleHHblﬁ
omeem.
y =X

9. (3 6anna) Pemmre rpadguuecku cucTeMy ypaBHEHUI: { y=x

ITAJTOHLI OTBETOB:

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

OtBer b r B B 49 2 0,18 -36 (1;1)

Tema. Iloxkazamenvnas ghynkyus

TeopeTnyeckue BONpPOCHI:
CdopmynupyiiTe onpeneneHue nokazareabHON QyHKIIUH.
[lepeuncnure cBONCTBA MOKA3aTENbHON QYHKIIUY.
[lepeuncnure cnocoObl pemeHus MOKa3aTeNbHbIX YPaBHEHHH.
ChopmynupyiiTe IpaBuiIo peHIeHUs TPOCTEUITUX MTOKA3aTEILHBIX HEPABEHCTB.

o

o

B uewm 3akiiouaercs rpadguueckuii cnoco0d pemieHus ypaBHEeHU .
6. IlpuBenute mpumep (PYHKIIMOHATHHOW 3aBHUCHUMOCTH TOKa3aTeIbHOW (YHKIIUU U3

peanbHOM KU3HHU.

KonrtpoJabHas padora
Oobs3aTeabHas YacTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbLIl OMEEm U3 Yemulpex NPeodl0HCeHHBIX.
1. (1 6amn) Ilpu kakom 3HaueHuH a GyHKIMA y=a* ObIBacT Ha BCeH 00JaCTH OmMpeIeeHus ?

A) a=%; B)a=8,25; B) a=; I') a=3.
2. (1 6amn) Ha pucynke m3o0paxén rpaduk ¢ynkuuu Buga f(x)=a*. Haiigure 3naueHue

f(2).

flx)=a"

=y

O .1

A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) OyHkIuMA 33a1aHa GOPMYIIOi: f(X):(%)X. Yemy pasHo f(-2)?

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

1 x—13
— =3.
4. (1 6amn) Kopens ypaBHeHI/Iﬂ( 9) ?
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A) 12,5;B) 13; B) 14;T) 15.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusA U NOJIYUEHHbLIL OMEen.
5. (2 6anna) Haiinure kopens ypapHeHus 3*2-5%3¥=12

6. (2 6amna) CKONBKO LENBIX PEMICHNH NMEET HepaBeHCTBO 1<7X1<49?

y= 25 —8x—x?

7. (2 6aina) Haliqute Touky Makcumyma (pyHKIIAN ’
8. (2 bamma) B xome pacmama paauoaKTUBHOTO HM30TOTIA €M0 Macca yYMEHBINACTCS TI0

m(t) =mg -2

Ha4yaJlbHOTO MOMEHTa, | — MepuoJ nojiypacnajna. B HavanbHbBIE MOMEHT BpEMEHHM Macca

3aKOHY ’ re Mo — HavanbHas Macca M30Toma, t— BpeMs, mpoureaniee ot

m3orona 184 mr. Ilepuox ero momypacmana coctasisier 7 MuH. Haiiaute, yepe3 CKOJIbKO MHUHYT
Macca u3ororna Oyzaer paBHa 23 Mr.

JlonmoJHUTENbLHAS YACTh

lel eévinonnenuu 3aoanusa 9 3anuwmume xod, obocnoeanue peuienusn u nonyuennblﬁ

omeem.
—2x=0
9. (3 6anna) Pemmre rpadguuecku cUCTEMY YpaBHEHUI: {y _ox—p
ITaJI0HbI OTBETOB:
Homep 1 2 3 4 5) 6 7 8 9
3ajaHus
OtBer B A B A 1 2 -4 21 (2;4)
Tema. Jlozapughmut. Jlozapugpmuueckan pynkyusn
Teopernyeckne BONPOCHI:

1. Cdhopmynupyiite onpenenenue jgorapudMudeckoit GyHKIUN.

2. [lepeuncnure cBoiicTBa JIorapupMUIECKON (HYHKIIHH.

3. [Iponomxute onpenenenue: «Jlorapudpm — 370...».

4. Uemy paBeH jorapudm mpousBeeHUs?

5. Uemy paBeH jorapudm yacTHOTO?

6. [IpuBeaute mpumepsl ToTapuhMUIECKON CIIUPATU B MPHUPOJIE U B OKPYKAIOIIEM
MHUpE.

7. Ha uyto crtour oOpaTuTh BHUMaHHE TPHU PEHICHUH JOTApUPMUUYECKHX U
ypaBHEHUI U HEpaBEHCTB?

6. [lepeuncnure cnocoObl pemeHus ToTapuhMUIECKUX YPaBHEHHIHA.

7. ChopmynupyiiTe  mpaBUIO  peUIEHHWs]  MPOCTEUIIUX  JOTapU(PMUUIECKHX
HEPaBEHCTB.

8. B uewm 3akmiouaercs rpaduueckuii cnocod penieHus ypaBHeHUH.
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6. IIpuBeaure nmpumMep GyHKIHOHATHHON 3aBUCHMOCTH JIOTapU(IMUYECKON (PYHKIUH W3
peanbHOM KU3HHU.

KourpoanHas padora
0Q0s3aTeILHAA YACTh

Ilpu pewienuu 3a0anuit 1-4 3anuniume npaguibHblil OMEEM U3 Yemuipex nPeonioHceHHbIX.
1. (1 6anm) Kakas u3 QyHKIMIA BO3pacTaeT Ha BCei 00JIacTH onpeaeeHus?
A) fix)=logs x; B) f(x)=0,7%; B) f{x)=x?; I) f(ix)=log1 x.

: 2x-3

x+7

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

3. (1 6ann) Pacnonoxuts B nopsjke Bozpactanus: logg s 4; logg s 0,4,10g, 5 i.

2. (1 6awn) Ykakure 00acts onpenenenus pyukiun f(x) = Ig

1 1
A) logos 4; 10go5 0,4; 1085 P B)logg s 4;logo,s 2 logos 0,4;
1 1
B)logos ;10805 045108054 5 I') loges 0,4; 10gos 75 10gos 4.

4. (1 6amn) Haiigure KopeHb ypaBHeHI/IHIOg4 (5 o JC) =2.
A)11;B)-11; B) -3; T 3.

Ilpu evinonnenuu 3a0anuil 5-8 3anumiume x00 peuwieHus u nOJaY4eHHblil Omeem.

5. (2 6amia) OnpeyenuTe 3HaYeHNe BBIpakeHus logg 2 + logy 3 + 210824,
6. (2 6amna) YkakuTe HAMMEHBIIIEE 1IeJI0e PEIIeHNe HePaBEHCTBRA:
log;(6x — 4) > 2.

= 8In(x+7) — 8x+ 3.

8. (2 Gamna) lyis oborpeBa MOMEIICHHsI, TEMIIEpaTypa B KOTOPOM IOJICPKUBACTCS Ha
ypoBHe T;=15° yepe3 pamuatop OTOIUICHHUS MPOIYCKAIOT TOPSUYYIO0 BOIy. Pacxon mpoxoasiieit

7. (2 6amna) Haiiiure Touky Makcumyma QyHKIIUHA y

yepe3 TpyOy pamumaropa Boasl m = 0,6 kr/c. Ilpoxons mo TpyOe paccTrosHME X, BOJa
OXJaXJaeTcss OT HavaubHOW Temmeparypbl T=91° nmo Temmeparyper T, npuuém
cm T, — Ty Br-c Br
x=a—logzﬁ, ¢ =4200— Y =28—
Y —fo rne KI'-° C — tenmoémrocts BOJIBI, M-°C__

kod(duuueHT Temmoobmena, a & = 0,8 — nocrosnnas. Haiigure, no xakoil TemmnepaTypsl (B
rpagycax Llenbcus) oxmaautces Boja, €M UTHHA TpYObl paguaropa paBHa 144 m.

QOHOJIHI/ITGJILHEIH 4acTb

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 060CHO8AHUE PeUieHUs U NOJIYYEHHbLI
omeem.

+ 2x = log; 135 — logz 5

9. (3 6anna) Pemure rpaduyecku cucremy ypaBHeHI/IITI:{y 2y _géx -6 83

ITAJOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA
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OtBet A r A b 5 3 -6 34 (0; 3)

Tema. Muosxcecmea. Inemenmol meopuu zpaghoe

Teopernyeckue BOIPOCHI:

Cdhopmynupyiite onpeneneHue MHOKECTBA.

[Iponomxkute onpenenenne: «OO0beANHEHHE MHOKECTB — 3TO...».

[Iponomxkute onpenenenue: «llepeceueHre MHOKECTB — 3TO...».

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

N3obpasute 00beMHEHNE IBYX MHOKECTB Ha Kpyrax Jiiiepa.

N3obpasuTte nepeceyeHne Tpex MHOXKECTB Ha Kpyrax Diiepa.

Cdhopmynupyiite onpenenenue rpada. Yto HazpBaeTcs BEpUIMHOM, pedpom rpada?
Kak nHaiitu creneHs BepunHbl rpaga’?

©OoNo A WNRE

HazoBute oTnuuuTenbHbIE YEPTHI OJHOTO U HEMIOJIHOTO rpados.
10 HazoBute oTnuuuTenbHbIE YEPTHI CBA3HOIO M HECBSI3HOTO rpadoB.

KontpoJjnuas padora

00s3aTeIHLHAA YACTh

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbLIl OMEEm U3 Yemulpex nPeoioHceHHBIX.
1. (1 6amr) Kakast onepamus n3o0pakeHa Ha Kpyrax Jumepa?

A B

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

2. (1 6amn) Kakoit rpad npencraBien?

A) nonnbiit; b) Henonnelii; B) JIEPEBO; I') HyneBoii.

3. (1 6amn) IIaTepo pabodynx BCTPETUIIUCH TIPH BHICAKE IIBETOB B KIIyMOBI. CKOJILKO BCETO
OBLIO CIIENIaHO PYKOTIOXKATUH

A)10;b) 11;B) 5;T') 6.

4. (1 6amn) OnpenenuTe CTENEHb BEPIIUHBI B:

A

E F

A)8;b)11;B)3;I) 5.

Ilpu evinoanenuu 3a0anuil 5-8 3anumume x00 peuwienusn u nOJIy4eHHbLI OMEent.
5.(2 6anmna) 1. Jlansel n1Ba MHOXecTBa A={2, 4, 6, §, 10, 12}, B={3, 6, 9, 12}. 3anummuTe u
n300pasute rpaguyecku HoBoe MHOKecTBO E: a) = AUB ;0)E=ANE.
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6. (2 6aina) KouHbl Apy3bs 3aHUMAIOTCSI KAKUM-HUOYIb BUIOM criopTa. 14 u3 HuX
yBIieKatoTcs pyroosnom, a 10 — Gacker6010M. M TOIBKO 1BOE YBICKAIOTCS U TEM U APYTUM
BHUI0M criopta. Ckoiibko jipy3eit y Tonu?»

7. (2 6amna) Ha pucynke — cxema J0Opor, CBS3BIBAIOIIUX Topojickue mapku A, b, B, I, ],
E. 1o xax10i AOpore MOKHO JBUTaThCA TOJBKO B OJHOM HAIPaBJICHUH, YKa3aHHOM CTPEJIKOM.
CKOJIBKO CyIIECTBYET pa3IM4HbIX IMyTeH U3 napka A B napk E?

B K
A \r \
}“.E
B g

8. (2 OGamnma) MoxHO JM HapHCcOBaTh H300paKEHHBIH Ha pUCYHKE Tpad HE OTpbIBas
KapaHJaIl oT OymMaru u MpoBOJIsI Kaxa0e pedpo pOBHO OJIUH pa3?

EOHOJIHI/ITEJIBHaﬂ 4acTb

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

9. (3 6amra) IlepByro WM BTOPYIHO KOHTPOJBHBIC PAOOTHI MO MaTeMaTHKE YCIICIIHO
Hanucaiau 33 CTy/AeHTa, IEPBYIO WU TPEThIO — 31 CTYIEHT, BTOPYIO WJIK TPEThIO — 32 CTYy/ICHTA.
He menee nByX KOHTPOJBbHBIX paboT BeIMOMHUIN 20 cTyneHTOB. CKOJBKO CTYJEHTOB YCIICLIHO
PELIUITU TOIBKO OJHY KOHTPOJIbHYIO paboTy?

ITaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUuA
OTtBer B b 10 T - 22 8 HET 18

Tema. DiieMeHTbI KOMOMHATOPUKH, CTATUCTHUKH M TEOPUHU BePOSITHOCTE
Teopernyeckue BOIPOCHI:

[Iponomxkute onpenenenue: «CiaydaitHoe coObITHE — 3TO...». [IpuBeanTe npumep.
[IpuBenure npuMep JOCTOBEPHOTO COOBITHS.

[IpuBenute mpuMep HEBO3MOKHOTO COOBITHS.

[Iponomxkute onpenenenue: «BeposTHOCTh CIy4aifHOTO COOBITUS — 3TO...».
CohopmynupyiiTe mpaBUIIO HAXOXKACHUS CIOXKEHHS BEPOSTHOCTEH.

A

Cdhopmynupyiite mpaBuiIO yMHOKEHHS BEPOSITHOCTEH.
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7 Kak naiitu cpennee apudMeTnyeckoe YuCIoBOTo psiaa?

8. Kak nHaiitu Meauany unciaoBoro psaa?

9 Kak Bpruucnsiercs pazmax 4yuciioBOro psja?

10.  Jlust yero Hy>KHBI quarpammsl, rpaduku? Ilepeuncnure BUABI JHArpaMm.

11.  IlpuBeaure mnpuMepbl MPOSIBICHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOIHBIX
SIBIICHUSIX.

12.  IlpuBeauTe mpuMeEpHI MPOSBICHUS 3aKOHA OOJIBIIMX YHCET B OOIECTBEHHBIX
SIBIICHUSIX.

13.  Yro m3yuaer craructuxa?

14.  Tlponmomxurte onpenenenue: «CouyeraHue — 3T0...».

15.  Ilponmomxurte onpenenenue: «PazMemnieHue — 3To...».
16.  Ilpomomxwute onpenenenue: «IlepecTaHOBKH — 3TO...».
17.  IlpuBeaurte npumMep MHOKECTBA U3 PEATILHON KU3HU.
18.  IlpuBeauTe mpuMep ONMEPALNH TEPECEICHUS MHOKECTB.
19.  TlpuBeaute mpumep Oneparuy 0ObEANHEHHSI MHOXKECTB.
20.  IlpuBenuTte mpuUMep ONEPAUU PA3HOCTH MHOKECTB.

21.  Packpoiite moHATHS «Tpad», «AEPEBO», KITUKI».

KontpoJsnuas padora

00s3aTeIHLHAA YACTh

Ilpu pewenuu 3ad0anuit 1-4 3anumiume npasuIbHBIL oOmMeem U3 Uembvlpex
npPeo10IHCeHHbIX.

1. (1 6amn) KomOuHaTopuka — 3TO pa3jies MaTeMaTHKH, OTBEYAIONIUH Ha BOIPOCHI

CKOJIBKUMU CIIOCO0aMU MOYKHO BBIOPATh 3JIEMEHTHI ...

A) 3amaHHOTO KOHEYHOTO MHOXKECTBa; b) OeckoHeyHOro MHOXecTBa;, B) moboro
MHO>ecTBa; [') nppanmoHaIbHBIX YKCe.

2. (1 6amn) CoenuHeHuss W3 N 3JIEMEHTOB, OTJIWYAIOIIMECS JAPYr OT Jpyra TOJbKO
MOPSIIKOM PACIIOJIOKEHUS B HUX JIEMEHTOB, Ha3bIBAIOTCA:

A) nepecranoBkam#; b) couetanusmu; B) pazmemenusamu; [') komOnHanmsIMu.

3. (1 6amr) Yuciio Bcex BO3MOKHBIX Pa3MeIEHU BEIYUCIIICTCS IO (hopmyie:

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

n(n+m)

4. (1 6amn) 'pynnupoBka — 3710...

A) ymopsoueHHe eIUHHII COBOKYIIHOCTH TI0 TIpH3HAKy; b) pa3OueHue eauHuUI
COBOKYITHOCTH Ha TPYIMIBI 1O Mpu3Haky; B) o0oOuienne enunuunbix (aktos; [') oboOmeHue

r) Ay =

(n—m)!;

€AMHUYHBIX IPU3HAKOB.
Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusa u NOJIYUEHHbLI OMEen.

5. (2 Ganna) JIBa aBTOMOOMIIMCTA, HE3aBUCUMO JAPYTr OT JAPYra, BHIEIKAIOT U3 IMYHKTa A B
nyHkT B. Hasuratop npeanaraer KakJIoMy U3 HHUX & paBHOLCHHBIX MapLIpyTOB, H
aBTOMOOWJIMCTBI BBIOMpPAI0 MapLIpyT ciaydaiHbIM oOpa3zoMm. Haiiaure BEpOsITHOCTH TOTO, YTO
aBTOMOOWMJIMCTHI BBIOEPYT Pa3TUUHbIE MAPLIPYTHI.
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6 (2 6amna) B cpemnem u3 2000meraneii , MOCTYNUBIINX Ha CKial , 6 OpakoBaHHBIX . Haiinure
BEPOSATHOCTH TOTO, YTO OJHA CIIy4ailHO BhIOpaHHas JeTaib He OpakoBaHHas?
7. (2 6anna) B Opurane 4 »eHuHbl U 3 Myx4uHbl. Cpeau 4wieHOB OpHUraabl pasbIrpeiBatoTCs 4
Ounera B Tearp. KakoBa BEpOSITHOCTH TOTO, YTO Cpeau oOmajmaTelieil OMIIETOB OKaxKeTcs 2
KEHIIMHUHBI U 2 My>kurHbI?8. (2 6amra) CKOJIBKIMH CIIOCO0aMU MOXHO TIOCTaBUTh 4 MAaIlIMHEI B
OJMH psan?

JonoJHuTelbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE peuieHUA U NONYYEHHbLI
omeem.

9. (3 OGamra) YtoObl mMOCTYNMUTh B MHCTUTYT Ha CHEIHAIBHOCTh «TexHuueckoe
00CIyKMBaHUE U PEMOHT JBHUraTesel, CUCTEM U arperaToB aBTOMOOMIIE», aDUTYpHUEHT JT0JKEH
HaOpath Ha EI'D He Menee 70 GanioB mo KaxaoMy U3 TpEX MpeIMeTOB— MaTeMaTuKa, pyCCKU
S3bIK U MHOCTPAHHBIM s3bIK. UTOOBI MOCTYNUTh Ha crHenuanbHOCTh «KoMMmeprusy, HyXHO
HaOpaTh He MeHee 70 0aIoB MO KaXA0My M3 TPEX MPEeIMETOB — MaTeMaTHuKa, pyCCKHUM S3bIK U
0OLIeCTBO3HAHHUE.

BepositTHOCTh TOTO, YTO abUTypueHT 3. moiayduT He MeHee 70 OGaiioB Mo MaTeMmaTHKe,
paBHa 0,6, no pycckoMy si3bIky — 0,8, o nuHoctpaHHoMy si3bIKy — 0,7 ¥ 110 00I1€CTBO3HAHHUIO
—0,5.

Haiigure BepoATHOCTH TOro, 4to 3. CMOKET IMOCTYMHTh XOTA Obl Ha OJHY M3 ABYX
YIOMSIHYTBIX CIIEIIMATbHOCTEH.

ITaAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHusA
OtBer A A B A 7/8 | 0,997 18/35 24 0,408

TeopeTnyeckne BONPOCHI:
Uto Ha3bIBaeTCS ypaBHECHUEM?
UTo0 3HAUUT pelIuTh ypaBHEHUE?
Uto Takoe KOpEeHb ypaBHEHUS?
Uto Ha3bIBaeTCSI HEPABEHCTBOM?
YTO 3HAYMT PEIIUTH HEPABEHCTBO?

B gewm 3akirouaercs «MeTon I/IHTepBaJ'IOB))?
YTto Ha3bIBaECTCs PCIICHUC CHUCTCMbI ypaBHeHHﬁ?

NG~ wWDdE

YTo 3HAYUT PELINTH CUCTEMY YpaBHEHHN?
9. [Tpu pemieHnn Kakux ypaBHEHHH M HEPABEHCTB, CIeAyeT 0OpaTHTh BHUMAaHUE Ha
00J1aCTh IOMYCTUMBIX 3HAUCHHUH?
10.  Ilepeuucnute criocoObl pelIeHUs] YpaBHEHHH.
11.  Ilepeuucnute criocoObl pelIeHUsI CHCTEM YPaBHEHHH.
KonTposbHas paéora
Oosi3aTenbHAsA YacTh
Ilpu pewrenuu 3a0anuil 1-4 3anuniume npaguibHblil OMeEEm U3 Yemulpex nPeoroHCeHHbIX:
1. (1 6ann) Kakoe u3 uncen siBisieTcs KOpHeM ypaBHeHUs loga(x+1) =1
A)-1;b5)2;B) 1; 1) 0.
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2. (1 6amn) Kakue u3 ypaBHeHUH UMEIOT O0jiee OJHOrO KOpHS?
A) x%-6x+5=0; B) 3¥?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6amn) Onpenenure BU ypaBHEHUS v —32—x=2.
A) nuneitHoe; b) kBagpatrHoe; B) uppanuonansHoe; [') pannonansHoe.
4. (1 6amn) OnpenenyuTe HAMMEHbIIIEE LEI0E PElIeHIe HepaBeHCcTBa 5*2<1?
A)-3;b5)0;B) 3;T) -4.
Ilpu eévinonnenuu 3a0anuit 5-8 3anuwiume x00 peuieHusA U NOJIy4eHHbLI OMEem.
5. (2 6amna) Haiinure KOpeHb ypaBHEHUS | x-3 | =2

{x -y=28,

6. (2 6aiuta) Pemure cucremy ypasnenmii (27 ¥ _16.
2x% — 5x
— <X

7. (2 6asna) Pemnte HepaeHcTBO Y 3
8. (2 6ayuta) Pemnre ypaBHenue (2x — 3)V3x? — 5x — 2=0

JIomOJHUTEIbHAS YaCTh

lel eévinonnenuu 3aoanusa 9 zanuwmume xod, obocHosaHue peuienus u nwzyuelmbu?

omeem.

. T
2sinx — \/§COS (5 —x) = 0.

9. (3 6anna) Pemure ypaBHEeHUE

—:3r

{ 3 ]
3TOTO ypaBHEHUS, IPUHAIEKAIINE OTPE3KY 2

ITaJIOHLI OTBETOB:

. YKaXuTe KOpHU

Homep 1) 2 3 14| 5 6 7 8 9

3aJ1aHUA

OrBer B| AB | B [A]L5](10;2) [(—e; OJU[2; 3|-1;6 | ,, /% 87
333 3 -
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2.2. 3axaHus VI NPOMEKYTOYHOM aTTecTaluu
IIpomexyrounas aTTecTanus IIPOBOJIUTCS o OKOHYaHUU U3Yy4eHUs
obmeobpazoBarensHoit  auctmmanabl  OOJ[. 07 Maremaruka. [IpernomaBarens NPOBOAUT
IIPOBEPOUHYIO pabOTy, KOTOpas IpelHa3HadeHa /Il MPOMEKYTOYHOM aTTecTallid, UTOrOBOM
OLICHKA y4eOHOW TOATOTOBKM CTYAEHTOB, 3aBEPIIMBIIMX OCBOEHHE O00IIe00pa3oBaTeIbHON
mucuumumabl OO/]. 07 MaTtemaruka.
3ajadyeil MpoBeACHUS MPOBEPOUYHON PAOOTHI SBISETCS OINPEAEICHUE YPOBHSI YCBOCHMSI
cojiepxkanus 00pazoBanus o obmeoopazoBarensHoil nucuummae OO/, 07 Maremaruka.
Hrorosasi nposepouHasi paéora
JK3aMeHALlMOHHbIE 32/IaHHUS 110 JUCHMILINHE
3aganus 175 nposeaeHus arrectanum cryaeHToB [1I0OO B nucbMeHHoM dopme 1o yueOHOMH
aucuuIuinHe: «MaremMaTnka»
(TexHoJornYecKkuii npoguJib)

Bapuant 1
5

1 2
1. Bbrunciure 3HaueHue Boipakennsl6™ « — (0,01)"z2 +12 - (793 — 16 - 275 6473
2. Pemite ypaBHeHue cos2x = 2cosx — 1

3. Yupocrute Boipaxerue 31083 V8+1
4. YupocTute BbIpaXKeHNe

3T 2m 3m  2m, i1 3jm m  3m,
(smﬁ 1 COS—- + oS sm7) + (cosﬁ rcos—- —sin7 -51n7)
5. Pemnte ypaBHeHue 32¥71 4+ 3272 - 32x~4 = 315

6. Pemmute HepaBeHcTBo logo (1 — 0,2x) < %
16

. 5
7. Haiigute o6nacTh onpeaesieHus QyHKIUU y = (;)2"‘4 — g
8. Haitmure 3nauenue f'(1), ecnuf (x) = ;iz

9. OcHoBaHue PaBHOOEIPESHHOTO TPEYTroOJbHHUKA paBHO 6¢cM, a OokoBas cropoHa 10 cm. K
OOKOBBIM CTOPOHAaM IPOBEIEHBI BHICOTHI. BbIUHMCIUTE ATUMHY OTpe3Ka, KOHIAMH KOTOPOTO
CIIy’)KaT OCHOBAHHUS BBICOT

10. OavH TUAMHAP MOJYYEeH BpalleHUEM MNPSMOYTrOJbHHKAa BOKPYT CTOPOHBI 8 CM, a BTOPOW,
BOKPYT CTOPOHBI 6 cM. HaiinuTte oTHOIIEHHE OOKOBBIX MOBEPXHOCTEN U 0OBEMOB IIHIIMHIPOB.
Kputepuu oueHuBaHus:

5 (otnu4HO) — Mr00ObIe MPaBUIIBHO BBIMOJIHEHHBIE 8 3a/laHUM, J1Ba U3 KOTOPBIX T€OMETPUUYECKUE
3a/laHus;

4 (xopomio) - N0ObI€ MPABUIIBLHO BHITIOJHEHHBIC 7 3aJaHUiA, OHO U3 KOTOPBIX FEOMETPHUYECKOE
3a/1aHuUE;

3 (yIIOBIETBOPUTENHHO) - JOOBIE MPABUIBLHO BHITIOJHEHHBIC 5 3a/1aHUM,

2 (HeyIOBJIETBOPHUTENHHO) - MEHEe 5 BBITIOJHEHHBIX 3a1aHUN

3ananus Ajs1 npoBeneHus arrectanuu cryaeHToB [IOO B nucbsMeHHO# popme 1o yueOHOM
aucuuiuinee: «MareMaTukay
(TexHoJOrM4ecKuii NpopunJnb)

Bapuanr 2
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1
1 - = 1
1. Beruncnure 3HaueHHe BoIpaxeHus 216 3 - (%)_ 24571, (é) + (81—1)_ 4

2. Pemmte ypaBHeHHe COS?X — sin®x — cosx = 0

3. VipocTure BeIpaxkenne 4917051087 14

4. YrpoctuTe BhIpaKeHHE

~ 3m 21‘[+ i1 _21‘[2+ i1 3m  m  3m,
(smlo cos5 cos10 sm5) (00510 cos5 sm10 sm5)
5. Pemmute ypaBHenue 3 - 2% - 2X714+ 5. 2X72=120
6. Pemnre HepaBeHCTBO logp3(4x — 15) = 0
7. Haiigure 061acTh onpenaeaeHust GyHKIUN y = (2)5"+2 - %
8. Haiinute 3nauenne f'(1), ecan f(x) = :__sz

9. OKpyXHOCTh KacaeTcsi OOJIBIIEro KareTa MPsSMOYroJbHOTO TPEYroJbHUKA, TPOXOJUT Yepe3
BEpIIMHY MPOTHUBOJEKAIIET0 OCTPOrO yIrila M HMMEET LEHTP Ha TUIOTEHY3€ TpPeyrojbHHKA.
Haiimure pagnyc oKpyKHOCTH, €CJIM KaTEThl TPEYrOJIbHUKA PABHBI 6 CM U § CM

10. [maroHanb OCEBOTrO cCeYeHHUs MWIMHApPA paBHa 48 cM. Yroia MexAy AUaroHaiblo H
o6pasyromeii numHapa pasen 60°. Haiiaute niuomaas MoBEpXHOCTH U 00BEM LIMITHH/IPA.

Kpurepuu onenuBadus:

5 (oTIMYHO) — MOOBIE MPABWIILHO BBITOJHEHHBIE 8 3a/IaHUH, Ba U3 KOTOPBIX TEOMETPHUECKHE
3aJJaHuUs;

4 (xopomio) - JrO0OBIe TPABUIIBHO BBITIOJHEHHBIC 7 3aJaHUM, OJHO M3 KOTOPBIX TEOMETPUIECKOE
3aJ]aHKe;

3 (YyAOBJIETBOPUTENHHO) - JIIOOBIE TPABUIIHLHO BBHITOJIHEHHBIC 5 3aJaHUM,

2 (HEYZOBJIETBOPUTEIILHO) - MEHEE 5 BBITIOJIHEHHBIX 33JaHUN
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3.PexoMenayemasi TuTEpaTypPa U HHbIE HCTOYHHKH
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