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1. IacnopT ¢doHAa OLEHOYHBIX CPEACTB M0 AMCUUILIMHE

1.1. O0mme moJ10KeHUs

®onn oneHouHbIx cpeacta (OGOC) npenHasHayeHbI 111 KOHTPOJIS U
OILICHKU 00pa30BaTEIbHBIX JOCTIKEHUI 00YUYaIOIUXCsl, OCBOUBIIIUX IPOTPAMMY
yaeOHoi nucimmuinabl bY J1.04 MatemaTtuka

®OC BKIIOYAIOT OLEHOYHBIE MaTepuajbl MJid TPOBEICHUS TEKYIEro
KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXYTOYHOM aTrTecTanuu B ¢popMe SK3aMeHa BO 2
ceMecTpe.
1.2. Iliannpyembie pe3yjbTaThl 0CBOCHUS JUCHUTIIHHBI
Conepxxanue o0pa3zoBare/ibHON nmporpaMmbl y4eOHoil aucuuniaudabl BYJ1.04
MaremaTnka  o0ecrme4yuBaeT  JOCTHXKEHHME  CTyAEHTAMH  CJEXYIOUIHUX
pe3yJIbTAaTOB OCBOEHUS IMCUMUIIJIMHbI:
* TUYHOCMHbBIX:
—c(OopMUPOBAaHHOCTh TPEJCTABICHUN O MATEeMaTHUKE KaK YHUBEPCAIHHOM SI3bIKE
HAyKH, CPEACTBE MOJCIMPOBAHUS SBJICHUA U TMPOIECCOB, HILIX U METOJax
MaTeMAaTHKH;
—TOHMMaHWE 3HAYMMOCTH MAaTEMATHUKHU I HAyYHO-TEXHUYECKOro IMporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUS K MaTEMaTHKE KaK K YacTH OOIIEeYeIOBEUYECKOM
KYJIbTYpbl 4€pe3 3HAKOMCTBO C HCTOPUEH pPa3BUTUSI MAaTEMATUKH, SBOIIOLMEHN
MaTEMaTUYE€CKHUX UJICH;
—pa3BUTHE JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpAXEHUS,
ANTOPUTMHUYECKON KYJIbTYPbl, KPUTHYHOCTH MBIILIEHUS Ha YPOBHE, HEOOXOIUMOM
u1st Oynyuied npodeccuoHanbHOM IeATeIbHOCTH, JJIsl TPOJIOKEHUsT 00pa30oBaHuUs
U CaM000pa30BaHUS;
—OBJIaJICHUE MaTEMAaTUYECKUMHU 3HAHUSMH W YMEHUSIMH, HEOOXOJIUMBIMH B
MOBCETHEBHOM JKU3HU, JJIsl OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHbBIX JUCIUILINH
U JIUCUUIUIUH TNpodecCHOHANBHOTO UHKIJIA, A TOJy4eHHs oOpa3oBaHUS B
o0JacTsX, He TpeOyroUX yriayOoJeHHOW MaTeMaTUYECKOW MOJIrOTOBKH;
—TOTOBHOCTBH M CIIOCOOHOCThH K 00pa30BaHUIO, B TOM YUCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHUHM BCEH  KU3HM; CO3HATEIIbHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBUIO YCHEHIHON MpOodecCHOHANbHOW M O0OIEeCTBEHHOU
NEeSITENbHOCTH;
—TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITEIbHON TBOPUYECKONH M OTBETCTBEHHOM
NEeATENbHOCTH;
—TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTeIbHOM,  OOIIECTBEHHO  TOJE3HOW,  Yy4eOHO-HCCIIeNOBATEIhCKOH,
MIPOCKTHOM U
JIPYTUX BUJAX AESTEIbHOCTH;
—OTHOIIIEHHE K TPOo(EeCCHOHATBLHON NEATeIbHOCTH KaK BO3MOXKHOCTHU YYacTHs B
pelIeHrny JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0ieM;
* MemanpeomMemHnulxX:
—YMEHHE CAMOCTOSTEILHO OMPEACNISITh e JAESATeIbHOCTA U COCTaBJISITh TUIAHBI
NEeATENbHOCTH; CaMOCTOSTENILHO OCYILECTBIISTH, KOHTPOJINPOBATH U
KOPPEKTUPOBATh [IEATEIIBHOCTh; HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI s



JOCTUXKEHUS TIOCTABJICHHBIX LIEEH U peaau3aliy IUIAHOB JAeSITeIbHOCTH; BEIOUPATh
YCHEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYALIHAX;

—YMEHHUE MPOJYKTUBHO OOIIATHCA U B3aHMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEeATENbHOCTH, YYWUTHIBATh MO3ULMU JPYIMX YYACTHHKOB JIESITEIBHOCTH,
3¢ deKTUBHO pa3pemaTh KOH(IUKTHI;

—BJIaJICHUE HAaBbIKAMH MTO3HABATEIbHOM, Y4EOHO-UCCIEA0BATENbCKON U MPOEKTHOM
JeSITeNbHOCTH, HAaBBIKAMU pa3pelieHuss mpoOjeM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

—TOTOBHOCTh ¥  CIIOCOOHOCTh K  CaMOCTOSITENbHOM  MH(OpPMAIMOHHO-
N03HABATEIBHOMN JeATENbHOCTH, BKIIIOUAs YMEHHE OPUEHTUPOBATHCS B PA3TUUYHBIX
UCTOYHMKAX HWHGOpPMALUM, KPUTHUECKU OICHMBATh M HHTEPIPETHPOBATDH
UHGOPMAIINIO, TOTYYaeMYI0 U3 PAa3IMYHbBIX UCTOYHHUKOB;

— BIIAQJICHUE A3BIKOBBIMH CPEACTBAMHU: YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3PEHHSI, UCIIOIb30BATh aJICKBaTHBIE SI3bIKOBBIE CPE/ICTBA;

—BJIaJICHUE HaBbIKAMU MMO3HABATENIbHON pedIeKCHH KaK OCO3HAHMS COBEpIIAEMbIX
JEUCTBUM M MBICIUTENBHBIX IMPOLECCOB, UX PE3YJIbTATOB W OCHOBAHWM, I'PaHUIL
CBOEr0 3HAaHWA W HE3HAHWSA, HOBBIX MO3HABATENIbHBIX 3a/1a4 U CPEACTB IS HX
JTOCTHKEHUS;

—LIEJEYCTPEMIICHHOCTh B TIOMCKAaX M NPUHATUU PELICHUH, COOOpa3UTENbHOCTh
UHTYULIMS, Pa3BUTOCTb TMPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTD
BOCIPHMHHMMATh KPacoTy U FTapMOHUIO MUPA;

* npeOMemHbIX:

—c(OpMUPOBAaHHOCTH MPEACTABICHUIN O MATEMATHUKE KaK YaCTU MUPOBOM KYJIbTYPbI
U MECTE€ MaTeMaTUKH B COBPEMEHHOMN IIUBUIIM3AIINH, CTIOCO0aX ONMCAHUS SABJICHUN
peaIbHOr0 MHpa Ha MAaTEMAaTUYECKOM SI3BIKE;

—c(OpMHPOBAaHHOCTh MPEACTABIEHUH O MAaTeMaTUYECKHMX MOHATHUAX Kak
BAKHEUILIMX MAaTEeMaTUYECKUX MOJIENAX, MO3BOJISIOIIMX OIUCHIBATH M HU3Yy4aTh
pa3Hble MPOLECChl U SIBJIECHUS; NMOHUMAaHUE BO3MOXXHOCTU aKCHOMAaTHUYECKOIO
IOCTPOEHUS] MAaTEMATUYECKUX TEOPUH;

—BJIaJICHUE METOJlaMHU JI0Ka3aTeJIbCTB W QJITOPUTMOB PELICHUS, YMEHHE UX
IPUMEHSATH, IPOBOAUTH JI0KA3aTENbHBIE PACCYKICHUS B X0J1€ PEIICHMS 3a/aY;
—BJQJICHUE  CTAaHJAPTHBIMM  NPUEMaMHM  PELICHHUS  pPALMOHAIBHBIX U
UpPpaLMOHAIBHBIX, TIOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUI
Y HEPAaBEHCTB, UX CUCTEM; HUCIIOIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamM, B
TOM 4HCJIE JJISI MOMCKAa MYTH PEIIeHHs] U WIUIIOCTPAlMU PEIICHUs] YPaBHEHUU U
HEPABEHCTB;

—Cc(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSIX MATEMaTUYECKOTO
aHanM3a W HX CBOMCTBax, BIAJCHUE YMEHHEM XapaKTepHU30BaThb MOBEACHUE
GyHKIMN, UCTIONB30BAHUE MTOTYYEHHBIX 3HAHUN JIJIs1 OMUCAHUS U aHAJIM3a PEaTbHBIX
3aBUCUMOCTEH;

—BJIAJICHUE OCHOBHBIMM IMOHSATUSMH O IUIOCKHX H HPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh I€OMETPUYECKHE (DUTYpbl HA YEPTEKax, MOJAECISIX U B PEAbHOM
MUpE; TPUMEHEHUE U3YyUYEHHBIX CBOMCTB I'€OMETpUYECKUX GUryp u Gopmyin s
pElIeHHs] TEOMETPUUECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJIEpKaAHUEM;



—Cc(OpMUPOBAaHHOCTh MPEJCTABICHUN O TMpoleccax M SBICHHUIX, HMMEIOIINX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHPE,
OCHOBHBIX ITOHATHUSAX JJIEMEHTAPHOM TEOPUM BEPOSTHOCTEH; YMEHUN HAaXOIUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEUIIMX NPAKTUYECKUX
CUTYalUSIX U OCHOBHBIE XapaKTEPUCTUKHU CIIYYaWHBIX BEJIMYUH;

— BJIAJICHUE HAaBBIKAMH MCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM IpU
pEIIeHUH 3a/1a4.

B pesyiabrare ocBoeHMs yueOHOM IUCHUIINHBI 00 VYAOIIHICS TOJDKEH

3HATH/TIOHUMATh:

3 1 - 3HaYeHHe MaTEMaTUYECKOM HAYKH JUJIs PELICHUS 3a/1a4, BOZHUKAOIIUX B
TEOPUU U TPAKTUKE; HIMPOTY U OTPAaHUYEHHOCTh NPUMEHEHHS MATEMAaTHYECKHUX
METOJIOB K aHAJIU3Y U UCCIIEIOBAaHUIO MPOLIECCOB U SBJICHUH B IPUPOJE U OOIIECTBE;

3 2 - 3HaYEHHE NPAKTUKH U BOIPOCOB, BOZHUKAIOIINUX B CAMOM MAaTEMaTHUKE,
U1l (pOPMUPOBAHUS U PA3BUTHSA MATEMATUYECKOW HAYKH;

3 3 - uaeu paciiupeHns YNCIOBBIX MHOXKECTB KaK CII0c00a MOCTPOEHUSI HOBOT'O
MAaTEMAaTUYECKOr0 amnmnapara Uil PElIeHUs] MPAKTUYECKUX 3a1ad U BHYTPEHHHX
3a/1a4 MaTeMaTUKU;

3 4 - 3HaueHUE UAEH, METOJIOB U PE3YyJIbTaTOB AIreOpbl 1 MATEMAaTUYECKOTO
aHaJIM3a Ui IOCTPOEHUS MOJENEN PEAIBHBIX ITPOIIECCOB U CUTYALINN;

3 5 - BO3BMOXHOCTH T'€OMETPHUU ISl ONIMCAHUSI CBOMCTB pEaIbHBIX MPEIMETOB
Y UX B3aUMHOTI'O PACIIOIOKECHUS;

3 6 - yHUBEpCAIbHBIM XapakTep 3aKOHOB JIOTUKM MaTEMAaTHYECKHUX
pacCykJieHui, UX TMPUMEHUMOCTh B Pa3IUYHBIX OO0JACTAX YEJIOBEYECKOU
NEATEIbHOCTH;

3 7 - paznuuue TpeOOBaHUM, MpPENBABISEMBIX K JOKa3aTelbCTBaM B
MaTEMATHKE, ECTECTBEHHBIX, COLIMAIIbHO-3KOHOMUYECKUX U TYMAaHUTAPHBIX HAYKaX,
Ha IIPAKTHUKE;

3 8 - poibp aKkCHOMAaTUKA B MAaTEMaTUKE; BO3MOXHOCTb IIOCTPOCHHS
MAaTEMATUYECKUX TEOPUM HA AKCMOMATUYECKOW OCHOBE; 3HAYEHUE AKCHOMATHKHU
JUIS IpyTUX o0siacTel 3HaHUS U JUIs IPAKTUKH;

3 9 - BEpOATHOCTHBIX XapPAKTEP PAa3JIMYHBIX ITPOLIECCOB U 3aKOHOMEPHOCTEN
OKpPY’KaIOLIEro MUpA;

yMeTh:

VY 1 - BBINOJHATH apuPMeTHUECKue ACUCTBUS, COUeTasi yCTHBIE U MUCbMEHHbIE
IIPUEMBI, IIPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOAUTH 3HAYEHUSA KOPHS
HATYpPaJIbHOM CTENEHM, CTENEHU C palUOHAJIbHBIM IIOKa3aTeneM, Jjorapugma,
UCTOIB3Ys] TPU HEOOXOIMMOCTH BBIUYMCIHUTEIbHBIE YCTPOMCTBA; MOJIB30BATHCS
OLICHKOM M IPUKUJIKOMN IIPU MPAKTUUECKUX pacuerax;

VY 2 - NpUMEHATH TMOHATHS, CBS3AHHBIE C JIEIUMOCTBIO LIENBIX YHUCEN, MpU
pelIeHNN MaTEMAaTUYECKUX 3a/1ay;

VYV 3 - HaxoIWTh KOPHU MHOTOWIEHOB C OAHOM MEPEMEHHOM, pacKiIaJblBaTh
MHOI'OWICHBI HA MHOKUTENY;



Y 4 -BBINONHATH JCHUCTBUS C KOMIUIEKCHBIMU YHCJIaMH, I[O0JIb30BaThCA
F€OMETPUYECKON MHTEPHPETAUUEN KOMIUIEKCHBIX YMCEN, B MPOCTEUIIUX CIIydasX
HaXOQUTb  KOMIUIEKCHbIE  KOPHM  YpaBHEHUHM  C  JIEWCTBUTEIIbHBIMU
kod(puneHTamu;

Y 5 - nmpoBoauTh MpeoOpa3oBaHHs YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
BKJIIOUAIOIIMX CTENEHH, PAJIUKAJIbI, JIOrapu(Mbl U TPUTOHOMETPUYECKUE (DYHKIIHH;

Y 6 - onpenensATe 3HaueHHE (QPYHKUMM IO 3HAYEHUIO apryMeHTa Mpu
pa3IMuHBIX crioco0ax 3agaHus pyHKLINY;

VY 7 - crpouth rpaduku U3y4yeHHBIX (YHKIUH, BBIOIHATH IPEOOpa3OBaHUs
rpaduKoB;

VY 8 - onuckiBaTh N0 rpaduky 1 o popmysie moBeieHHE U CBOMCTBA (DYHKLIUIA;

Y O - pemaTte ypaBHEHHs, CUCTEMbl YpaBHEHWM, HEPaBEHCTBA, HCIOJIb3Ys
cBOMCTBA (PyHKUMH U UX TpadUUEeCcKUE NPEACTaBICHUS;

Y 10 - HaxomuThb CcymMMy OECKOHEYHO YOBIBAIOLIEH TIe€OMETPHUYECKUI
IPOrPECCHH;

VY 11 - BBIUKCHATH NPOU3BOAHBIE U MIEPBOOOPA3HBIE FTIEMEHTAPHBIX (DYHKILIUM,
OpUMEHSA TpaBUia BBIYUCIECHUS MPOU3BOAHBIX U TEPBOOOPA3HBIX, HUCIOIB3YS
CIIPABOYHBIE MATEPHAJIBI;

Y 12 - wuccnemoBath (QYHKUMM M CTPOUTh HMX TIpadUKH C TMOMOIIBIO

IIPOU3BOIHOM;
VY 13 - pemarh 3a1auu ¢ NIPUMEHEHUEM yYpaBHEHHs KacaTeabHOU K rpaduky
byHKINN;

Y 14 - pemarh 3a7aud Ha HAXOXKJIEHUE HAUOOJBIIETO UM HAUMEHBIIETrO
3Ha4Y€HUs (PYHKIMU HA OTPE3KE;

VYV 15 - BBIUKCIATH IJIOIIAb KPUBOJIMHEHHOMN Tpareiuu;

Y 16 - pemarb palnudoOHAIbHBIE, IOKa3aTelIbHbIE W JOrapupMuUecKue
YPaBHEHUSI U HEPABEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS,
UX CUCTEMBI;

VYV 17 - noka3pIBaTh HECIOKHBIC HEPABEHCTBA,

VY 18 - pemats TEKCTOBBIE 3aJa4d C MOMOIIBIO COCTABIICHHSI YPABHEHUH, H
HEPABEHCTB, UHTEPIPETUPYS PE3YIAbTAT C YUIETOM OIpaHUYEHUN YCIIOBUSA 3a/1a4K;

VY 19 - uzoOpaxkaTh Ha KOOPJAMHATHOM IUIOCKOCTHM MHOXKECTBAa pEHICHUMN
YPAaBHEHHUM 1 HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CHCTEM.

Y 20 - HaxoaWTh NPUOIMKEHHBIE PEIIECHUS YPaBHEHUH M HX CHUCTEM,
UCMOJb3Ys rpaduuecKuii METOI;

Y 21 - pemarb ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMbI C MPUMEHEHUEM
rpaduUecKux MpeACTaBICHUN, CBOMCTB (QYHKITUH, TIPOU3BOTHOM;

VY 22 - pemath npocTeilire KOMOMHATOPHBIE 3a/la4yl METO/I0M Mepebopa, a
TaK)K€ C UCIOJIb30BAaHUEM U3BECTHBIX (hOpMYII, TpeyroyibHHKa [lackans; BIYUCIATD
ko3¢ unments OnHoma HeroToHa o ¢hopmysie u ¢ UICIOIB30BAHUEM TPEYTOJIbHUKA
ITackas;

VY 23 - BBIUKCIATH BEPOSITHOCTH COOBITHI Ha OCHOBE MOJICUETa YHCIa UCXO0/I0B
(mpocrTeiiiue ciaydyan);

Y 24 - COOTHOCHUTH TUIOCKHE T€OMETPUUECKHE (PUTYPBI i TPEXMEPHBIE OO BEKTHI
C UX ONMCAaHUSAMHU, YEPTEKAMU, M300paKEHUSIMM; pazIudaTh U aHAIU3UPOBAThH
B3aMMHOE PacIoIoKeHUe PUryp;



VY 25 - uzobpaxaTh reoMerpuueckue GUrypbl 1 Tena, BHIMOIHATh YEPTEXK MO
YCJIOBHIO 3a7]a4U;

VYV 26 - pemiaTh reOMETPUYECKHUE 3a/1a4M, ONMUPASICh HA U3YYEHHBIE CBOMCTBA
IIAHUMETPUUYECKUX U CTEPEOMETPUUYECKUX (PUTYp M OTHOIIEHUNA MEXKIY HHUMH,
IpPUMEHSS aNredpandeckii 1 TPUTOHOMETPUYECKUH anmnapar;,

Y 27 - npoBOAUTH JI0KA3aTEIbHBIE PACCYXKIECHUS MPU PEUICHUM 3a/ady,
JIOKA3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

Y 28 - BBIUMCHATH JIMHEHHBIE JJIEMEHTBI M YIJIBI B INPOCTPAHCTBEHHBIX
KOH(pUrypanusx, 00beMbl U TIOHIA MOBEPXHOCTENW NPOCTPAHCTBEHHBIX TE U UX
MPOCTEHIITMX KOMOMHAIINH;

Y 29 - OpuMEHSTh KOOPAMHATHO-BEKTOPHBIM METOJ ISl BBIYUCICHUS
OTHOILIEHUW, PACCTOSIHUM U YTJIOB;

Y 30 - cTpouTh ce4eHHs] MHOTOIPAaHHUKOB M HM300pa)xxaTh CEUYEHHS Tell
BpAILICHUS,

Pe3y/ibTaThl 0CBOEHMS IUCHUILIMHBI HATIPABJIeHbI HA (POPMUPOBaAHUE OOIIUX
U podeccCHOHATBHBIX KOMIETEHIHIi, pe3yIbTATOB BOCIIHTAHMA:

O01mme KOMIIETEHIUU:

OK 01. BeiOupats ciocoObl permieHus 3a1ad npohecCHOHATBHON NIeSITEIHHOCTH,
NPUMEHHUTENBHO K Pa3TUIHBIM KOHTEKCTaM.

OK 02. OcymecTBiarh TMOUCK, aHaNW3 W HWHTEpIpeTanui HHpopMammy,
HEO0OXO0MMOM JIJIs1 BBITIOJIHEHUS 3a]1a4 MPO(ECCUOHATIBHOM 1€ TeTbHOCTH.

OK 03. IlnanupoBaTh W peaNn30BbIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE H
JUYHOCTHOE pa3BUTHE.

OK 04. Paborath B KOJUICKTHBE ¥ KOoMaHe, YPhEeKTUBHO B3aUMOJICHCTBOBATh C
KOJIJIETaMH, PYKOBOJCTBOM, KIIMEHTaAMH.

OK 05. OcymectBiasiTh YCTHYO M NHUCbMEHHYH KOMMYHHUKAIMIO Ha
rOCyapCTBEHHOM SI3bIKE C YYE€TOM OCOOEHHOCTEH COIMAJIbHOTO M KYJIbTYPHOTO
KOHTEKCTA.

OK 06. IIposBasATh rpakJaHCKO-MATPUOTUYECKYIO MO3ULINI0, JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJEHHE HAa OCHOBE TPAJUIMOHHBIX O0OIIEYeTOBEYECKUX
EHHOCTEH, MPUMEHSATH CTAHIAPThl AHTUKOPPYIIIMOHHOTO MOBECHHUSI.

OK 09. Hcnonp3oBaTh MH(MOPMALMOHHBIE TEXHOJOIMU B MNPO(hECCHOHAIBHOU
NEeATEIbHOCTH.

IMpodeccuonabHble KOMIETCHIIMH:
I1K 1.4. OcymiecTBasTh 00pabOTKY JaHHBIX, OJYUYEHHBIX NPU UCIIOJIb30BAHUU
JVCTAaHIIMOHHO MWJIOTUPYEMBIX BO3AYIIHBIX CYIOB CAMOJIETHOI'O THUIIA.



[1K 2.4. OcymiecTBasTh 00pabOTKY JaHHBIX, OJYUYEHHBIX NPU UCIIOJIb30BAHUU
JVCTAHIIMOHHO MWJIOTUPYEMBIX BO3AYIIHBIX CyIOB BEPTOJIETHOIO THIIA.

JINYHOCTHBIE Pe3yJIbTAThI

JIP1. Oco3Haronuii ce0s rpakIaHUHOM U 3aIIIUTHUKOM BEJIMKON CTPaHBI

JIP2. IIposiBAAIOIMNI AKTUBHYIO IPAXKIAHCKYIO MO3ULUIO, JEMOHCTPUPYIOIIUI
PUBEPKEHHOCTh MMPUHIIUIIAM YECTHOCTH, MTOPSIAOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKHN aKTUBHBIN U YYACTBYIOIIHMMI B CTYJICHUECKOM U TEPPUTOPUATIEHOM
caMOYIIpaBJI€HUH, B TOM YUCJIE HA YCIOBUSIX I0OPOBOJIbUECTBA, MPOTYKTUBHO
B3aMMO/ICHCTBYIOIINIA U YUYaCTBYIOIINNA B JIEITETLHOCTH OOIIECTBEHHBIX
OpraHu3anuu

JIP4. ITposiBASIOIIMI M IEMOHCTPUPYIOIINK YBaXKEHUE K JIFOASM TPy,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOTO TpyAa. CTpemsiuiics Kk GOpMUPOBAHUIO B
CETEBOM cpefie IMYHOCTHO U MPOPECCUOHATTEHOTO KOHCTPYKTUBHOTO «ITHU(POBOTO
caena»

JIP7. Oco3Haromuii TPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAIOIIUN
COOCTBEHHYIO U UYKYIO YHUKAJIILHOCTh B PA3JIMYHBIX CUTYAIIUAX, BO BCceX Popmax
Y BUJIaX JESATEIbHOCTH.

JIP13. JIeMOHCTpHUPYIOIMIHA TOTOBHOCTh U CIIOCOOHOCTH BECTH JIHAJIOT C IPYTHMHU
JIOJbMH, JOCTUTATh B HEM B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIIME LIETU U
COTPYAHUYATH JJISl UX JOCTHKEHUS B MPOPECCUOHATIBHON JeATEIbHOCTH

JIP14. IlposBnstomuii co3HATEILHOE OTHOIICHHE K HETIPEPHIBHOMY 00pa30BaHHUIO
KaK YCJIOBHIO YCIEITHON MpodeCCUOHAILHON U OOIIECTBEHHOU JIEATEIIbHOCTH
JIP18. CoxpaHstomuii TpaJuliuy U NOJAEP>KUBAIOIIUN TPECTUK CBOCH
o0pa3oBaTeIbHON OpraHu3aluu.

JIP20. [IposiBisITh 1OOPOKENATETLHOCTh K OKPYKAIOIIUM, JE€TUKATHOCTh, YyBCTBO
TaKTa ¥ TOTOBHOCTh OKa3aTh YCIYIy KaKIOMY KTO B HEW HYKJIA€TCsl.

1.3. PacnipeiesieHue OlleHUBAHUS Pe3yJbTATOB 00y4eHHUs

Pe3yabTaThl 0CBOCHHMS AMCLHUILIMHBI Pe3yabTaThl 0cBOCHUA ®DopMbI U METObI OLIECHKHU
JMCUHMILIMHBI HANIPABJICHbI
Ha (popmupoBaHHe

OK nIIK JIP

YmMmeTh

BBITIONIHATE apudmerudeckue | OK 01, OK | JIPL, JIP2, | YcrHelii onpoc
JEACTBUS, coueras yCTHBIE U 02, OK 03, JIP4,JIP7, | TectupoBaHue

IMCEMEHHEIE IpHEMBbI, OK 04, OK JIP13, MaremaTruueckuit
05, OK 06, JIP14, JIAKTAHT

IIPUMEHEHUE

. | OKo09,IIK JIP18, WnnuBuyanbHas
BBIYMCIIUTENBHBIX YCTPOHCTB; | | ) 14 1IP20 NpOBEpOUHas PaboTa
HaxO0IWTb 3HAUYCHHUA KOPH:A Hpe,[[CTaBJ'ICHI/Ie
HaTypajJbHOU CTCIICHH, pE3yIbTATOB
CTCIICHM C paluOHAJIIbHBIM NPaKTUYECKUX paboT

nokasareneM,  Jorapudma, Kontponbnas pabora




UCTIOJB3YSI
HEO0XOIUMOCTH
BBEIYHCIIUTEIHHBIC YCTPOWCTBA;
MOJb30BAaThCI  OIICHKOM |

npu

Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHul

IIPUKUIKOU IIpH
MPAaKTUYECKUX pacuerax;
MIPUMEHSTh nousaTus, | OKO01,O0K | JIPL,JIP2, | VcrHbii onpoc
CBS3aHHBIE C JenuMmocTbio | 02, OK03, JIP4, JIP7, | TectupoBaHue
LENbIX YHCEN, TPU PELICHHH OK 04, OK JIP13, MaremaTuueckuit
MaTeMaTUYECKUX 3a1a4; 06, IIK 1.4, P14, AKCTART
’ K 2.4 JIP18, UnnuBunyansHas
JIP20 npoBepoyHasi pabota
IIpencraBnenue
pe3yabTaTOB
MPAKTUYECKUX padboT
KonTponbhas pabora
Beimonuenue
9K3aMEHAI[MOHHBIX
3alaHUNA
Haxomutse KOpPHU OK 01, OK JIP1, JIP2, | YcrtHbIl onpoc
MHOTOYJIECHOB c omHoii | 02, 0K 03, JIP4, JIP7, | TectupoBaHue
[IEPEMEHHON,  PACKIaAbIBATD OK 04. JIP13, MaTteMaTH4eCKU
. JIP14, JUKTaHT
MHOT'OYJIEHBI HA MHOXUTEJU; JIPIS, T p——
JIP20 poBepoyHasi paborta
IIpencraBnenue
pE3yabTaTOB
MPAaKTUYECKUX paboT
KonTponbhas pabora
Beinonuenue
9K3aMCHAIITMOHHBIX
3alaHUN
BBITIOJIHATh JIEUCTBUSA ¢ | OKOI,OK | JIPL,JIP2, | VcTHbI ompoc
KOMIUICKCHBIMM YHCIIaMH, 02, OK 03 JIP4, JIP7, | TectupoBaHue
TOJB30BATECS JIP13, MaremaTruueckuit
o JIP14, JUKTAHT
FGOMeTpI/ITIGCKOI:I JIPIS, T
UHTEpIpETALIUEN JIP20 poBepoyHasi paboTta
KOMIIJICKCHBIX qHuCcClI, B [IpencraBnenue
MPOCTEUIINX clry4dasax pe3yiIbTaToB
HaXoJIUTh KOMIIJICKCHBIC NPAKTHYCCKUX paboT
KOpHH ypaBHEHHiA c KonrtpomnbHas pabota
o Beimonxaenune
JIEUCTBUTEIILHBIMU
. 3K3aMCHAIIUOHHBIX
ko3 puLMeHTaMU; s
POBOAMTEL  TpeoOpaszoBanus | OKO0l,OK | JIPL, JIP2, | Verublid onpoc
YMCIIOBBIX " OyKBEHHBIX 02, OK 03, JIP4, JIP7, | TectupoBaHue }
BBIPAKCHHIA, BKITIOUAOIITAX OK 04, OK JIP13, MaTteMaTU4eCKHit
05, OK 06, JIP14, JAUKTAHT
CTEIICHU, paguKasl,

JIP18,




JorapuMebI u| OKO09IIK JIP20 UunuBuayansHas
TPUTOHOMETPHUECKHE 14.1IK2.4 poBepoyYHas padbota
yHKLUY; [IpencraBnenue
pe3ynbTaToOB
MIPaKTUYECKUX paboT
KonTponbhas pabora
Brimonaenue
9K3aMEHAIIMOHHBIX
3aJaHui
ONPENEIATh 3gayeame | OK 01, OK JIP1, JIP2, | -omeHKka pe3yJIbTaToB
(byHKHI/H/I 10 3HAYECHUIO 03, OK 04, JIP4, JIP7, | BBIIOJNIHEHUSA MPAKTUYECKUX
apryMeHTa TMpu Pa3IUYHBIX OK 06 JIP13, 3allaHuu,
croco0ax 3ajanus QyHKINY; JIP14, | -recruposanue;
JIP18, -yCTHBIE OTBETHI HAa BOMPOCHI
JIP20
CTPOUTH Fpa(l)I/IKI/I W3Y4YEHHBIX OK 01, OK JIP1, JIP2, | -omeHka pe3yIbTaTOB
q)YHKHI/Iﬁ, BBINOJNHSTE | 02, OK 03, JIP4, JIP7, | BHINOJHEHHsS IPAKTHUECKUX
npeoOpa3oBaHus IPaPUKOB; OK 04, OK P13, SajiaHui,
06, OK 09 TIK JIP14, -TECTUPOBAHUE;
1.4.1IK 2.4 JIP18, -YCTHBIE OTBETBI Ha BOIIPOCHI
JIP20
OMUCHIBaTh MO rpaduky u mo | OKOL,OK | JIPL, JIP2, | Veraslit onpoc
bopmyne MIOBEICHUE u | 02,0KO03, JIP4, JIP7, | TectupoBanue }
CBOMHCTBA (YHKIHIL; OK 04, OK JIP13, MaremaTruueckuit
06, OK 09 TIK JIP14, JAUKTaHT
1.4.TIK 2.4 JIP18, WupuBunyanbHas
JIP20 MpoBepoyHasi padbora
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX padboT
KonTponbhas pabora
Bemoanenue
9K3aMEHAITMOHHBIX
3alaHuN
pemarh ypaBHeHUs, cuctemsl | OKO0I,OK JIP1, JIP2, | YcTHBIN ompoc
ypaBHEHMUIA, HepaBeHCTBA, 02, OK 03, JIP4,JIP7, | TectupoBaHue }
HCITOJIB3Ysl CBOICTBA (DYHKIHIA OK 05, OK JIP13, MaremaTrnydeckuit
06, OK 09 JIP14, JUKTaHT
u ux rpaduyeckue TIPS, UHpuBuIyaTbHas
HPCACTaBICHHA, TIP20 npoBepodHas paboTa
[IpencraBnenue
pe3ynbTaToB
MPAKTHYECKUX paboT
KonTponbhas pabora
Brinonnenue
9K3aMEHAITMOHHBIX
3aJaHuN
HAXOJUTh CyMMYy OeckoHeuHno | OKOI,OK | JIPL,JIP2, | YcrHelii ompoc
yOBIBAIOLIEH FeOMETPUYECKUI 02, OK 03, JIP4,JIP7, | TectupoBaHue
OK 06, OK 09 JIP13, MaTteMaTH4eCKuil

IPOrPECCHH;

JTUKTAHT




JIP14, NunuBuayanbHas
JIP18, poBepoyYHas padbota
JIP20 [IpencraBnenue
pE3YIBTaTOB
MIPaKTUYECKUX paboT
KonrtponsHas padota
Beinonnnenue
9K3aMEHAI[MOHHBIX
3aJaHUuN
BBIYHCIIATh Tpow3BoaHbie u | OKOI,OK | JIPL JIP2, | YcrHerii ompoc
11eEpBOOOPa3HEIE 02, OK 03, JIP4,JIP7, | TectupoBaHue }
3IIeMEHTAPHBIX dyHKLMiL, OK 04, OK JIP13, MaremaTndecKuid
05, OK 06, JIP14, AUKTAaHT
IIPUMEHSS IpaBuia OK 09 P18, Vs yanbHas
BBIYUCJICHUS TIPOU3BOIHBIX U P20 npoBepouHas pabota
MEePBOOOPA3HBIX,  HCIIONB3YS TpesicTaBienue
CIIpaBOYHLIC MAaTCPpHAJIbI; pe3ynbTaToB
MPaKTUYECKUX padboT
Konrponsnas padora
Bemonnenue
9K3aMEHAI[MOHHBIX
3aJaHUN
uccienoBarb  Gynkoum  w | OKOL,OK | JIPLJIP2, | Verubiit onpoc
CTPOUTH WX TpaQWKH C 02, OK 03, JIP4, JIP7, | TectupoBaHnue }
IOMOLLBIO TIPOM3BOHOI; OK 06, OK 09 JIP13, MarteMaTH4eCcKUi
JIP14, JTUKTAHT
JIP18, WunuBuayanpHas
JIP20 npoBepoyYHasi padbota
[IpencraBnenue
pE3yIBTaTOB
MPAKTHYECKUX paboT
KonTponbHas padbora
Bemonnenue
9K3aMEHAI[MOHHBIX
3aaHUI
pemarb 3a1auu ¢ | OKOI1,O0K JIP1, JIP2, | YcTHBIN ompoc
IPUMEHEHUEM ypaBHEHUs 02, OK 03, JIP4,JIP7, | TectupoBaHue }
KaCaATENLHOM K rpaduKy OK 06, OK 09 JIP13, MaremaTuueckui
JIP14, JTUKTAHT
(bysermm; JIP18, WunuBuayanbHas
JIP20 npoBepoYHas padora
[IpencraBnenue
pE3yJabTaTOB
MPAaKTUYECKUX paboT
KonTponbhas pabora
Beinonnenue
9K3aMEHAI[MOHHBIX
3aaHUI
peniaTh 3aa4u pa | OKOL,OK | JIPL,JIP2, | YcrHbIi onpoc
HaXOXJAeHUue HamOombmero u | 02, 0K03, JIP4,JIP7, | TectupoBaHue
OK 04, OK 09 JIP13, MaremaTrnueckuit

JTUKTAHT




HAUMEHBIIETO 3HAYCHMUS JIP14, WunusunyanbHas
@YHKHI/II/I Ha OTPE3KeE; JIP18, poBepoyHasi pabota
JIP20 [IpencraBnenue
pE3ynbTaTOB
MIPaKTUYECKUX paboT
KonTponbhas pabora
Brimonxaenune
9K3aMEHAI[MOHHBIX
3aJlaHu i
BBIYUCIISATh mwiomags | OKO01,0K | JIP1,JIP2, | YcTHbIit onpoc
KPUBOJIMHEHHOMN Tpalelyy; 03, OK 06, JIP4, JIP7, | TectupoBaHue
OK 09 JIP13, MaremaTuueckuit
JIP14, JTUKTaHT
JIP18, NupuBuayanbpHas
JIP20 poBepoyHasi paboTta
[IpencraBnenue
pE3yabTaTOB
MPaKTUYECKUX padboT
Konrponsnas padora
Beinonnenue
9K3aMEHAITMOHHBIX
3aJlaHu i
pemarb parnmoHanbHble, | OKO01, 0K | JIPL, JIP2, | VcrHelii onpoc
MOKa3aTeIbHbIE u | 02,0K04, JIP4, JIP7, | TectupoBaHue
HorapI/I(bMI/Iqe(:KI/Ie ypaBHEeHNs OK 05, TIK JIP13, MarteMaTH4eCcKUi
W HepaBEeHCTBA 1.4.TIK2.4 JIP14, JAUKTAHT
’ JIP18, WNupuBuayanbHas
MppalMOHaILHbIC H JIP20 MpoBepoyHasi paboTta
TPUTOHOMCTPHUICCKUC Hpe,ZICTaBJ'IeHI/Ie
YpPaBHCHUA, UX CUCTCMBI, pe3ynbTaToB
MPAKTHYECKUX paboT
KonTponbHas padbora
Beinonnenue
9K3aMEHAITMOHHBIX
3aaHUN
JIOKa3bIBaTh Hecioxkubple | OKO0L,OK | JIP1,JIP2, | VcrHblii onpoc
HEPABEHCTBA,; 02, OK 04, JIP4, JIP7, | TectupoBaHue
OK 09 JIP13, MaremaTuueckuit
JIP14, JTUKTaHT
JIP18, NupuBunyanbHas
JIP20 npoBepoYHas padora
[IpencraBnenue
pe3ynbTaToOB
MPAKTUYECKUX paboT
KonTponbhas pabora
Beinmonuenue
9K3aMEHAITMOHHBIX
3aaHuI
pemath TeKCTOBbIe 3amauu ¢ | OKOI,OK | JIP1, JIP2, | VcrHelii onpoc
MTOMOIIBIO cocTapiicaus | 02, OK 03, JIP4, JIP7, | TectupoBaHue
YpaBHEHUIl, M HEPABEHCTB, OK 04, TIK JIP13, MaremaTrnueckuit
1.4.1IK 2.4 JUKTaHT




UHTEPIPETUPYST PE3YIbTAT C JIP14, NunuBunyansHas
Y4ETOM OTPaHMYECHHI YCIIOBHS JIP18, IpOBepoUHas padora
3a71a4K; JIP20 [IpencraBnenue
pe3yiIbTaToB
MIPaKTUYECKUX paboT
KonrtponsHas padota
Brimonxaenune
9K3aMEHAI[IOHHBIX
3aJaHUuN
n300pakaTh ga | OKO01,0K | JIP1,JIP2, | VcrHerif onpoc
KOOPIMHATHOM wiockoctu | 02, OK 03, JIP4,JIP7, | TectupoBaHue
MHOKECTBA pelenuii OK 05, OK 09 JIP13, MaremaTndecKuid
N UKTaHT
YPaBHCHHHM MW HEPABCHCTB C ﬁii:: %HHHBHHWHBHM
JIBYMsI IIEPEMEHHBIMA M UX P20 npoBepouHas pabota
CUCTEM. [IpencraBnenue
pe3yinbTaToB
MPaKTUYECKUX padboT
Konrponsnas padora
Beinonnenue
9K3aMEHAI[MOHHBIX
3aJaHUN
HAaXoauTh  mpuOmmwkeHasle | OK 01, 0K 1 JIPL, JIP2, | VerHerii ompoc
pElleHNs YpaBHEHMH M HX 02, OK 03, JIP4,JIP7, | TectupoBaHue }
CHCTEM, HCTIONB3YS OK 05, OK JIP13, MarteMaTH4eCcKUi
rpaduueckuii MeToS; 091K 1.4. JIP14, SUITatT
’ IIK 2.4 JIP18, WunuBuayanpHas
JIP20 npoBepoyYHasi padbota
[IpencraBnenue
pe3yiIbTaToB
MPAKTHYECKUX paboT
KonTponbHas padbora
Beinonnenue
HK3aMEHAIOHHBIX
3aaHUI
pemarb ypaBHEHUSI, OK 01, OK JIP1, JIP2, | YcTHBIN ompoc
HEpaBeHCTBA M CHCTEMBI C 02, OK 04, JIP4, JIP7, | TectupoBaHue }
IpUMEHEeHHEM  rpadUIecKux OK 05, OK 09 JIP13, MaremaTuueckui
o o UKTaHT
Hpez[CTaaneHI/H/I, CjSOI/ICTB ﬁig: %HI[I/IBI/II[yaJ'ILHa}I
yHKIHIT, IPOM3BOTHOM; JIP20 npoBepouHas paboTa
[IpencraBnenue
pe3yiIbTaToB
MPAaKTUYECKUX paboT
KonTponbhas pabora
Beinonnenue
9K3aMEHAI[IOHHBIX
3aaHUI
pemars npocteiimue | OK 01, OK | JIPLJIP2, | VcrHbIif ompoc
KOMOMHATOPHEIE 3amaum | 03, OK 04, JIP4, JIP7, | TectupoBanue }
METOZOM I1epebopa, a TAKKE C OK 05, OK JIP13, MaremaTrnueckuit
06, OK 09 JOUKTAHT




HCIIOJIb30BAHHUEM HU3BECTHBIX JIP14, NunuBuayanbHas
dbopmy, TPEYroJbHUKA JIP18, npoBepouHas pabora
[Mackans; BBIYUCIIATH P20 Ilpencrasnenue
pe3yiIbTaToB
KO3 PUIIUECHTBI OmHOMA HPAKTHIECKIX paoT
Herotona mo Qopmyne u ¢ KoHnTtponsHas paboTa
HUCII0JIb30BAHUEM Bemonnenue
TpeyronbHuka [lackas; 9K3aMEHAI[IOHHBIX
3aJaHUuN
BBIYUCIIATD BepositHocTr | OK01,0K | JIPL, JIP2, | VerHelii ompoc
coObITHii Ha OcHOBe mojcyera | 03, OKO04, | JIP4,JIP7, | Tectnposanne
yncna MEXooB (IpocTeiiiine OK 05, TIK JIP13, MaremaTndecKuid
cnyan)' 1.4.1IK 2.4 JIP14, AUKTAaHT
> JIP18, NunuBuayanbHas
JIP20 npoBepoydHasi padbota
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX padboT
Konrponsnas padora
Bemonnenue
3K3aMCHAIIlMOHHBIX
3aJaHUN
COOTHOCUTH mwrockue | OKO01,0K | JIPL,JIP2, | YcrHbli onpoc
reoMeTpudeckue (QUTYyphl U 02, OK 03, JIP4, JIP7, | TectupoBaHnue }
TPEXMEpHbIE OGBLEKTEL C WX OK 05, OK JIP13, MarteMaTH4eCcKUi
OIMUCAaHUSIMHU qyepTeKaMu 06, OK 09 1IK P14, AMKTATT
’ | 1.4.1IK 2.4 JIP18, NupuBunyanbHas
HU300paKEHUSAMU; pa3indaTh U P20 npoBepouHas pabota
AHAJIM3UPOBATDH B3aMMHOC [IpencraBnenue
pacroioxeHue Guryp; pe3yiIbTaToB
MPAKTHYECKUX paboT
KonTponbHas padbora
Bemonnenue
3K3aMCHaAITMOHHBIX
3aaHUI
n3o0paxarb reomerpudeckue | OKOL,OK | JIPL,JIP2, | Verablit onpoc
QUIypsl M Tena, BBIIOIHATH 03, OK 04, JIP4, JIP7, | TectupoBanue }
YEPTEeX I10 YCIOBUIO 3a/[aUl; OK OK 09 JIP13, MaremaTuueckuit
I[IK 1.4. TIK JIP14, AUKTAaHT
2.4 JIP18, WNunuBuayansHast
JIP20 npoBepoYHas padora
[IpencraBnenue
pe3yiIbTaToB
NPaKTHYECKUX padoT
KonTponbhas pabora
Beinonnenue
3K3aMCHAIITMOHHBIX
3aaHUI
pemaTh reomerpuueckue | OKOL,OK | JIPL, JIP2, | YcTHsli onpoc
3a/1a4u, OIMPAACH Ha | 02,0K03, JIP4, JIP7, | TectupoBanue }
M3yYCHHDIC CBOMCTBA OK 04, OK JIP13, MaremaTHaecKui
05, OK 06, JTUKTAHT




JITAHUMETPUICCKHUX u| OKO09IIK JIP14, WunvBunyanbHas
CTEPEOMETPHUECKUX <1)Hryp n| 14.1IK24 JIP18, poBepoyYHas padbota
OTHOLIEHUM MEXKIY HHUMHU, P20 Ilpencrasnenue
o pe3yiIbTaToB
MPUMEHSIS aJIFe6paI/I‘jeCKI/II/I u HPAKTHIECKIX paoT
TPUTOHOMETPHUUECKUU KoHTpomsHas pabota
arrapar, Bemonnenue
9K3aMCHAIIUOHHBIX
3aJlaHu i
MIPOBOJUTH nokasarenpupie | OKOL,OK | JIPL,JIP2, | YcTHblil ompoc
paccyXk/JeHHUsi TIPU  PpElleHUN 02, OK 03, JIP4, JIP7, | TectupoBaHue }
3a/1a4, JOKA3bIBATH OCHOBHBIE OK 04, OK JIP13, MaremaTndecKuid
TEOpEMBI KypCa; 05, 0K 06 JIP14, AUKTAHT
JIP18, NunuBuayanbHas
JIP20 poBepoYHas padboTa
[IpencraBnenue
pe3ynbTaToOB
MPaKTUYECKUX padboT
Konrponsnas padora
Beimonuenue
3K3aMCHAIIUOHHBIX
3aJlaHu i
BBIUUCIISATh auHenHsle | OKO01,0K | JIPL,JIP2, | YcrHbIi onpoc
3JIEMEHTBI u YIJIBI g | 02,0K03, JIP4, JIP7, | TectupoBaHue
IIPOCTPAHCTBEHHBIX OK 04, OK JIP13, MarteMaTH4eCcKUi
KOH(pUTypanusx, OO0BEMBI U 05, IIK 1.4. P14, AMIKTanT
. [IK 2.4 JIP18, NunuBuayanbHas
IO IIOBEPXHOCTEU P20 npoBepouHas pabota
IIPOCTPAHCTBEHHBIX TEI U HUX IIpencraBnenne
MPOCTEHIITNX KOMOMHAIINM; pEe3yJIBTaTOB
MPAKTHYECKUX paboT
KonTponbHas padbora
Beimonuenue
9K3aMCHAIIUOHHBIX
3aaHUN
MPUMEHSITh KoopauHaTHO- | OKO0I,OK | JIP1, JIP2, | VcrHelii ompoc
BEKTOPHBIH METO] s | 02, 0K 03, JIP4, JIP7, | TectupoBanue
BEIYMCIICHUS OTHOLIEHHHA, OK 04, OK JIP13, MaremaTuueckuit
PAcCCTOSHUN U YIJIOB; 0, OK 06, JIp14, JUTatT
’ OK 09 IIK JIP18, WNupuBunyanbHas
1.4. TIK 2.4 JIP20 npoBepouHas padora
[IpencraBnenue
pE3yIabTaTOB
MPAaKTUYECKUX padoT
KonTponbhas pabora
Beinmonuenue
3K3aMCHAIIUOHHBIX
3aaHuI
CTPOUTH ceuenus | OKO01,OK | JIP1,JIP2, | VcrHbId onpoc
MHOTOIPaHHUKOB ul 02,0K03, JIP4, JIP7, | TectupoBaHue
OK 05, OK 06 JIP13, MaremaTHaecKui

JTUKTAHT




n300pakaTb  CCUCHHS  Tell JIP14, WunusunyanbHas
BpaIlCHHS; JIP18, poBepoyHasi pabota
JIP20 [IpencraBnenue
pE3ynbTaTOB
MIPaKTUYECKUX paboT
KonTponbhas pabora
Brimonxaenune
9K3aMCHAIIUOHHBIX
3aJlaHu i
3HaTh/MOHUMATDH
3HaueHue  Maremathueckoii | OKO0l,OK | JIPL, JIP2, | VcTHbli onpoc
HAYKU JUI DEIICHUsS 3ajad, 02, OK 03, JIP4, JIP7, | TectupoBaHue }
BO3HHKAIOIMX B TEOPUH U OK 04, OK JIP13, MaTteMaTH4eCKUil
IPaKTHKE; IIUPOTY 154 05, OK 06, P14, JMICTanT
OK 09 ITIK JIP18, NupuBuayanbHast
OTPAaHUYCHHOCTb NPUMEHEHUS | | 4 i) 4 P20 MpoBepouHas paboTa
MAaTCMATHUYCCKHUX METOA0OB K Hpe,I[CTaBJ'IeHI/Ie
aHAIM3y H©  HUCCICIOBAHUIO pe3yibTaToB
MPOLIECCOB W  SIBJIEHUU B NPAKTHYECKHUX padoT
PUPOJIE U OOLIECTBE; KonTponbhas pabora
Beinonuaenue
9K3aMEHAI[MOHHBIX
3ajaHuN
3HaueHue  npaktukum ~ u | OKOIL,OK | JIPL,JIP2, | VcrHelid onpoc
BOIPOCOB, BO3HHKAIOUIUX B 02, OK 03, JIP4,JIP7, | TectupoBaHue }
caMoii MaTeMaTHKe, s OK 04, OK JIP13, MaremaTrndeckuit
dbopMupoBaHUS U pPa3BUTHUS 05, OK 06, P14, AT
. OK 09 IIK JIP18, NupusunyansHas
MaTEMaTUYECKOU HAyKH; | 4 TIK 2.4 P20 npoBepoHas paboTa
[IpencraBnenue
pe3yibTaToB
MPAKTUYECKUX paboT
KonTponbhas pabora
Beimonuaenue
9K3aMEHAI[MOHHBIX
3alaHuN
UCH pacIIMpPeHUs YuciaoBbIX | OKOI,OK | JIPL,JIP2, | VcrHbiid onpoc
MHOKECTB KaK crmocoba | 92, 0K 03, JIP4, JIP7, | TectupoBaHnue
IOCTPOCHHS HOBOTO OK 04, OK JIP13, MaTteMaTH4eCKu
MATEeMaTUYCCKOro  ammapara 05, OK 06, P14, FHTART
OK 09 IIK JIP18, UnnuBunyansHas
JUIA PEIICHUA TIPAKTUYECKHX | | ) 1resy TIP20 NpoBepouHas paboTa
3alady M BHYTPECHHUX 3aJa4 [IpencraBnenue
MaTEMAaTHUKU, PEe3yabTaTOB
MPAKTUYECKUX paboT
Kontposnbnas padora
Brimonnenue
9K3aMEHAIIMOHHBIX
3alaHuN
3HaueHHWE ujaer, meromoB u | OKOl,OK | JIPL, JIP2, | YcrHbI onpoc
02, OK 03, JIP4, JIP7, | TectupoBaHue

pe3yJabTaToB  anreOpel o




MaTeMaTUYECKOr O aHaimmsa | OK 04, OK JIP13, MaremaTudeckuii
a8 moctpoeHus — mopened | 95, OK06, P14, JIMKTAHT
pealbHBIX IPOLIECCOB u | OKO09IIK JIP18, NunuBunyansHas
CHTYAIHA; 1.4.TIK 2.4 JIP20 poBepoyHasi pabota
’ [IpencraBnenue
pe3yiIbTaToB
MPAKTUYECKUX paboT
KonTponbhas pabora
Beimoanenue
9K3aMCHAIIUOHHBIX
3aJaHui
BO3MOXHOCTH TeoMmerpuu st | OK 0L, OK | JIPL, JIP2, | YerHerii ompoc
OIMCAHMs CBOMCTB PEAbHBIX 02, OK 03, JIP4, JIP7, | TectupoBaHue }
PEIMETOB M HX B3aHMHOTO OK 04, OK JIP13, MaremaTndecKui
. 05, OK 06, JIP14, JOUKTAHT
PACTIONOACHHIA, OK 09 TIK JIP18, WupuBunyanbHas
1.4.TIK 2.4 JIP20 npoBepoyHas pabotra
[IpencraBnenue
pe3yabTaToB
MPaKTUYECKUX padboT
Konrponsnas pabora
Beinonuenue
3K3aMCHAIIUOHHBIX
3aJlaHu i’
YHUBEPCAJIbHBIN xapaktep | OKOL,OK | JIPL,JIP2, | Vcrublit onpoc
3aKOHOB soruku | 02, OK 03, JIP4, JIP7, | TectupoBaHue
MATEMATHYECKIX OK 04, OK JIP13, MaremaTtudeckuit
o 05, OK 06, JIP14, JAUKTaHT
pacCysIcHut, X1 0K 09 TIK JIP18, WunuBunyansnas
NPUMEHUMOCTh B PA3JIUYHBIX | | 4 sy P20 NpOBepOUHas paboTa
o0JIacTIX YEJI0BEYECKOU IIpescraBneHue
JACATCIIbHOCTH, PE3yJIbTaTOB
MPaKTUYECKUX padboT
KonTponbhas padbora
Beinmonuenue
9K3aMCHAIIUOHHBIX
3aJaHui
pazianuue TpeboBanmii, | OK 01, OK JIP1,JIP2, | YcTHBIH ompoc
IPEbABIISEMBIX k| 02,0K03, JIP4, JIP7, | TectupoBaHue
JI0Ka3aTeNbCTBAM B OK 04, OK JIP13, MaremaTruueckuit
05, OK 09 TIK JIP14, JAUKTaHT
MaTE€MaTHUKE, €CTECCTBEHHBIX, 141K 2.4 P18, VMBI IyabHas
COLMUAJIBHO-OKOHOMHUYECKUX U P20 npoBepodHas pabota
T'YMaHUTApHBIX HayKax, Ha [IpencrasicHue
IPaKTHUKE; pE3yIabTaTOB

MPaKTUYECKUX padboT
KonTponbhas pabora
Brinonnenune

3K3aMCHAIIMOHHBIX
3aJTaHUN




poJIb AKCUOMATHUKH B
MaT€MaTUKE;,  BO3MOXHOCThb
MMOCTPOEHUSI MATEMATHUYECKHUX
TEOPUM HA aKCHOMATUYECKOU
OCHOBE; 3HAYEHUE
AKCUOMATHKHA ISl JIPYTHUX
obnacteil 3HaHMS W IS
MPAKTUKHU;

OK 01, OK
03, OK 04,
OK 05

JIP1, JIP2,
JIP4, JIP7,
JIP13,
JIP14,
JIP18,
JIP20

JUKTAHT

3aJTaHUN

VYeTHBIM onpoc
TectupoBanue
Marematnueckuit

NunuBunyansHas
poBepoyYHas padbota
[IpencraBnenue
pE3YIBTAaTOB
MPAKTUYECKUX paboT
KonrponbHas pabota
Beimonnnenue

9K3aMCHAIIMOHHBIX

BEPOSATHOCTHBIN Xapakrep
pa3IM4YHBIX  IPOLIECCOB U
3aKOHOMEPHOCTEN
OKPY’Karolero Mupa;

OK 01, OK
03, OK 04,
OK 05, OK
06, OK 09 TIK
1.4.1IK 2.4

JIP1, JIP2,
JIP4, JIP7,
JIP13,
JIP14,
JIP18,
JIP20

JTUKTAHT

3aJITaHUN

VYeTHBI ompoc
TectupoBanue
MatemaTnueckuit

NunuBuayanbHas
poBepoyHasi paborta
[IpencraBnenue
pE3yabTaTOB
MPaKTUYECKUX padboT
Konrponsnas padora
Beimonnenue

OK3aMCHAIIMOHHBIX

Ko u HaumeHoBaHue (popMHUpPYeMbIX KOMIIETEHIIHI

Paszgena/Tema

KonTpoabHo-
OIICHOYHbIC
cpeacTsa

OK 01.
npodeccuoHagIbHOM

INPUMCHHUTCIBHO K PAa3JIMYHBIM KOHTCKCTAM.

BriGupate cmnocoObl pemieHust 3amad
NeATEeITbHOCTH,

Tema 1.1-1.5

YceTHBIN onpoc,
K.p.Nel,2

ILp. Ne1,2,3,4,5
[Tpomex.
aTTecT.

Tema 2.1-2.3

YceTHBI onpoc,
K.p.Ne3
ILp.
IIpomex.
aTTecT.

Neb6,7

Tema 3.1-3.3

YcTHbli onpoc,
K.p.Ne4,5
I1.p.Ne8.,9,10,11
IIpomex.
aTTecT.

Tema 4.1-4.2

YcTHbIl ompoc,
ILp. Nel2
[Ipomex.
aTTecT.




OK 02.
MHTEpIpeTauui0 nHGoOpMaluu, HEOOXOIUMON TSt

OcyliecTBisATh MOWCK, aHaIu3 U

BBITTOJTHEHHUS 3aJ1a4 nmpodecCuoHaILHON

ACATCIIbHOCTH.

Tema 1.1-1.5

YcTHBI ompoc,
K.p.Nel,2

ILp. Ne1,2,3,4,5
IIpomex.
aTTeCT.

Tema 4.1-4.2

VYcTHbIN onpoc,
ILp. Nel2
[Tpomex.
aTTecT.

OK 03.
coOCcTBeHHOE TPOGECCUOHATBHOE U JIMYHOCTHOE

[lmanupoBaTh W peaJU30BBIBATh

pa3BUTHE.

Tema 1.1-1.5

YcTHBI ompoc,
K.p.Nel,2

ILp. Nel1,2,3,4,5
[Ipomex.
aTTeCT.

Tema 2.1-2.3

YcTHBI ompoc,
K.p.Ne3

ILp. Ne6,7
IIpomex.
aTTecT.

Tema 3.1-3.3

VYcTHbIN ompoc,
K.p.Ne4,5
I1.p.Ne8.,9,10,11
IIpomex.
aTTecT.

Tema 4.1-4.2

YceTHBII ompoc,
ILp. Nel12
[Ipomex.
aTTeCT.

OK 04. Pabortars B KOJJIEKTHBE U KOMAaHJIE,
3¢ PEeKTUBHO B3aMMOJIECTBOBATH C KOJIJIEraMu,
PYKOBOJICTBOM, KJIINEHTAMHU.

Tema 1.1-1.5

YcTHBI ompoc,
K.p.Nel,2

ILp. Nel,2,3,4,5
IIpomex.
aTTecT.

Tema 2.1-2.3

YcTHbIN ompoc,
K.p.Ne3

ILp. Ne6,7
IIpomex.
aTTecT.

Tema 3.1-3.3

YcTHbIN O1poc,
K.p.Ne4,5
I1.p.Ne§,9,10,11
[Ipomex.
aTTeCT.

Tema 4.1-4.2

YcTHBIN O1poc,
ILp. Nel12
IIpomex.
aTTeCT.

OK 05. OcymectBiasiTb yCTHYIO M TNHMCBMEHHYIO
KOMMYHHMKAIIUI0 Ha TOCYAapCTBEHHOM S3BIKE C

Tema 2.1-2.3

YcTHbli ompoc,
K.p.Ne3

[Lp. Ne6,7
IIpomex.
aTTecT.




y4ETOM 0COOCHHOCTEM COILIMAJILHOTO u

KYJBbTYPHOIO KOHTEKCTA.

Tema 3.1-3.3

YcTHBI ompoc,
K.p.Ne4,5
IT.p.Ne§,9,10,11
IIpomex.
aTTeCT.

Tema 4.1-4.2

VYcTHbIN onpoc,
ILp. Nel2
[Tpomex.
aTTecT.

Tema 2.1-2.3

YcTHBI ompoc,
K.p.Ne3

ILp. Ne6,7
[Tpomex.
aTTecT.

OK 06. IIposBnsATh rpaxJaHCKO-TaTPUOTHYECKYIO

IIO3HUIHIO, ACMOHCTPUPOBATDH OCO3HAaHHOC
ITIOBCACHUC Ha

00II[€YETOBEUECKUX

OCHOBC TpaaAUuIIHOHHBIX

LICHHOCTEH,  NPUMEHSATH

CTaHAAPTHl AHTUKOPPYHLUUOHHOTO TTOBEJACHHUS.

Tema 3.1-3.3

YcTHBI ompoc,
K.p.Ne4,5
IT.p.Ne§,9,10,11
IIpomex.
aTTeCT.

Tema 2.1-2.3

YcTHBI ompoc,
K.p.Ne3

[Lp. Ne6,7
IIpomex.
aTTeCT.

Tema 3.1-3.3

YcTHbli ompoc,
K.p.Ne4,5
I1.p.Ne8,9,10,11
IIpomex.
aTTecT.

Tema 4.1-4.2

YcTHbli ompoc,
ILp. Nel2
[Tpomex.
aTTecT.

OK  09.
TEXHOJIOTUHU B IPOPECCUOHATBHON JEATEIHLHOCTH.

Ucnons3oBaTh  MH(OpMaIMOHHbBIE

Tema 1.1-1.5

YcTHBI ompoc,
K.p.Nel,2

ILp. Nel,2,3,4,5
IIpomex.
aTTecT.

Tema 2.1-2.3

YcTHBI ompoc,
K.p.Ne3

ILp. Ne6,7
IIpomex.
aTTecT.

Tema 3.1-3.3

VYcTHbIl ompoc,
K.p.Ne4,5
I1.p.Ne8.,9,10,11
IIpomex.
aTTecT.

Tema 4.1-4.2

YceTHBII ompoc,
ILp. Nel2
[Ipomex.
aTTeCT.




THIIA.

[1K 1.4. OcymecTBisiTh 00pabOTKY JaHHBIX,
TIOJTYYCHHBIX TIPH UCIIOIb30BAHUH JUCTAHIIMOHHO
MUIOTHPYEMBIX BO3IYITHBIX CYI0B CAMOJIETHOTO

Tema 1.1-1.5

YcTHBI ompoc,
K.p.Nel,2

ILp. Ne1,2,3,4,5
IIpomex.
aTTeCT.

Tema 2.1-2.3

VYcTHbIN onpoc,
K.p.Ne3

ILp. Ne6,7
IIpomex.
aTTecT.

Tema 3.1-3.3

VYcTHbIl ompoc,
K.p.Ne4,5
I1.p.Ne8.,9,10,11
IIpomex.
aTTecT.

Tema 4.1-4.2

YcTHbIN O1poc,
ILp. Nel2
IIpomex.
aTTeCT.

THIIA.

[1K 2.4. OcymuiecTBasiTb 00pabOTKY JIaHHBIX,
MOJIYYEHHBIX TIPU UCIIOJIb30BAHUU JUCTAHIIUOHHO
MUJIOTUPYEMBIX BO3IYIIHBIX CY/I0OB BEPTOJIETHOTO

Tema 1.1-1.5

YcTHBI ompoc,
K.p.Nel,2

ILp. Nel1,2,3,4,5
IIpomex.
aTTeCT.

Tema 2.1-2.3

YcTHbli ompoc,
K.p.Ne3

ILp. Ne6,7
IIpomex.
aTTecT.

Tema 3.1-3.3

YcTHbli ompoc,
K.p.Ne4,5
I1.p.Ne8,9,10,11
IIpomex.
aTTecT.

Tema 4.1-4.2

YcTHBI ompoc,
ILp. Nel2
IIpomex.
aTTecT.

3. @oHA OLEHOYHBIX CPEICTB /ISl TEKYLero KOHTPOJIs

Tekymuil KOHTPOJIb IPOBOAATCS BO BpeMs AYAUTOPHBIX 3aHATUH II0 MaTeMaTHKE B
COOTBETCTBUH € y4eOHBIM IJIaHOM U pabouei nporpammel O] «Matematrka» o BceM paszzaenam
porpaMMsbl. TeKyIUi KOHTPOJIb COCTOUT U3 JBYX YaCTEH: TEOPETUUECKOMN U IpakTuyecKou. [Ipu
9TOM 00y4YaroIuecs MOJydaroT IBE OTMETKH.

Teoperndeckas 4acThb MPOXOAUT B (hOPME YCTHBIX OTBETOB: OOYYAIOUIMECS BBITATMBAIOT
IATh KapTOYEK C BONPOCAaMH, AAOT MOJHBIM OTBET (CO CHMCKOM BOMNPOCOB OOydaroluecs
3HAKOMSITCS B HaUaJle U3y4EHUs pas3zeiia).

Ilkana nepesoda 6annoe 6 ommemku no RAMUOANILHOU cucmeme

Ommemka

Konuuecmeo GEPHBIX OMmMeéemoes Ha meopemuuecKue 60npocol




(%)

«3» (y008.)
«4» (xopouio)
«3» (omauyno)

EN

|

3amaHus MPAaKTUYECKOH YacTu (KOHTPOJIbHBIE PaOOThl) YACTUYHO B3SITHI U3 OTKPBITOTO
6anka EI'D u BIIP no matematuke.

Ha BpInonHeHne KOHTPOJIBHOM paboOThI 110 MaTeMaTuke naercs 1 akagemuueckuil yac (45
MUHYT).

KonTtponsnas pabota coctout ux 2-x yacteil. B nmepBoii yacTu mpeiaraetcs BBIOJTHUTD 4
3aJaHusg — BbIOpaTh NPABWIIBHBIA OTBET M3 4YeTbIpeX MNpeasokKeHHbIX. Bo BTOpoil uacTtu
MpeJIaraeTcsi BBITOIHUTD 6 3ajaHuid — O(OPMHUTH XOJI PEUICHHUS U 3aIMCATh ITOJIyYeHHBIH OTBET.

3a npaBUJIbHOE BBINOJIHEHHUE JIF000T0 33aHuUs [IEPBOM 4acTH 00 y4yaroIUiCs oaydaeT OAUH
Oaina. [IpaBWIbHOE BBITOJIHCHUE 33/IaHUN BTOPOM YacTH OlleHUBaeTcs 2 OawtaMu win 1 6amiom
32 YaCTUYHOE peIlCHHE.

basubl, ony4yeHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUs, CYMMUPYIOTCSL.

IIkana nepeBoaa 06a/J10B B OTMETKH 110 NATHOAJILHOM cucTEeMe

Ommemka Yucno 6annoe,
Heo0Xx00umoe 0141 noJIyYeHus OmmemKku

«3» (y008.) 8-10
«4» (xopowio) 11-13
«3» (omauyro) 14-16

KpuTepun oneHok npoBepoYHbIX padoT
OreHka «5»: NMpHU TPaBUIHLHOM BBIMIOJHEHUN BCEX 3a/IaHHUM
OrueHka «4»: npu HEBBIOJHEHUH OAHOTO 3aJIaHUs
Ouenka «3»: npu NpaBUILHOM BbINoJHeHUU 60% 3amaHuit
Onenka «2»: mpu NpaBUJIbHOM BbINONHEHUH MeHee — 60% 3agaHuii
Orenka «1»: mpy He BBIIOJIHEHUH HHU OJTHOTO 3aJIaHuUs



1. Tpuronomerpuueckue pynkuuu. TpuroHomerpuyeckue ypaBHeHUs U
HepPaBeHCTBA

TeopeTnyeckne BONPOCHI:

1. Uemy paBeH yroji B OJIUH pajuaH?

2. B Kakux 4eTBepTAX TPUTOHOMETPHUECKOTo Kpyra (yHKUUS y=sinX NPUHUMAET
MOJIOKUTEIIHbHBIC 3HAYCHHS?

3. B kakux yeTBepTIAX TPUTOHOMETPUUECKOT0 Kpyra GyHKIHUS y= COSX MPUHUMAET
OTpHUIaTEeNbHbIC 3HAUYCHUS?

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

5. [Iponomxure onpenenenue: «Kocuuyc ocTporo yria — 3710...».

6. [Mponomxute onpexnenenue: «TaHTeHC OCTPOTO Yriia — 3TO...».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOXKICCTBO.

8. Uemy paBHO IIpou3BeeHUE tgXx*ctgx?

9. Uemy pasen sin(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHUSI.

10.  Yemy paBeH cos(2x)? ChopmynupyiTe MpaBuiIo BEIYUCICHHUS.

11.  TlepeuncnuTte TPUrOHOMETPUUECKUE (PYHKIIMH, YKAXKUTE UX MIEPUOJIBI.

12.  UYemy paBeHn nepuoa GyHKIUU y=cos(4x)?
13.  Yemy paBeH nepuo GyHKIUN y=cos(x/4)?

14.  Omnpenenute 00aacTh 3HaYeHUs GYHKIUHA Y=3Cc0S(5X)?

15.  Ilepeuncaure ciocoObl peUICHUS TPUTOHOMETPUUECKUX YPAaBHEHHIA.

16.  PackpoiiTe anropuTMm peueHus OAHOPOTHBIX TPUTOHOMETPUYECKUX YpaBHEHUH
IIEpPBOTO MOpsIJIKA.

17. Packpoiite anroputm pemeHus OJHOPOAHBIX TPUTOHOMETPHUUYECKUX YpPaBHEHMIA

BTOpPOI'O nMopAAKa.

KonTtpoabHnas padora Nel no teme «Tpuronomerpuyeckue GyHknnm
IlepBast yacThb
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHblil OMeem U3 Yembolpex npeonoHceHHbIX.

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

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

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

3. (1 6ann) Kakue n3 ¢pyHKuuit sABIAIOTCA YETHBIMU?

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

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

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

Bropasi yactb
Ilpu evinonnenuu 3ad0anuit 5-10 3anuuwiume xo0 peuteHus u nOJIYYeHHbLIL OMaeent.

. T s
5. (2 6anna) Beraucaure: sin S +cosz.

= V2 . V2
6. (2 6amna) Haiinure 3HaueHNE BEIpaKEHUS 4arccos7 - 4arcsin(— 7)

[ ~ G ~o
o o - U
7. (2 6anna) Haiinure 3Ha4eHNE BHIPAKCHUS 7 lgl13"-1g 7T
1 . .
8. (2 6anna) Pemmre ypaBHEHHE COS X = > 3anuImMTe HAMMEHBIITNI MOJ0KUTEITBHBIN

KOPEHb YPaBHEHUS.



9. Pemmre ypaBHeHue sin® X - 4 sin x + 3 =0.
10. ocTpoiiTe rpaduk TPUTOHOMETPUIECKON PYHKITUHN y=2 SinX

OTBeThI
Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTtBer b A B b 1 21 7 /3 | w/2+27n,
neZzZ

IIpoBepounas padora Nel mo reme «TpuronHomerpuyeckue GyHKIMI)

Bapmnanr 1
1. Boruucmute:  cos780%  sin 13?7[
2.Haiitu: sino, eCiIk COSol = —2 ;T <a<3—”
13 2
3.Y1IpocTuTh BBIpaKEHUE:
a) cos(a—pf)—cos(a+ )
6) sin(—a) +cos(7r + )
1+2cos (72[ - aj -cos(—a)
4. PemTh ypaBHEHHUEC: sin5x - cos 4X — cos 5x-sindx = 1
5.BeIUunCcInTh: (sin 53° —sin7° )2 + (cos 53° +cos7° )2
Bapuant 2
1. Beruuciaurs: sin780°; 00513?7Z
2.Hatitu: cos0, ECM  Sina = —% ;o m<a <377[
3.Y1pocTuTh BeIpakeHUE:
a) sin(a+ f)+sin(a—f)
sin (327[ + aj +sin (27 + @)
o
) 2COS(—C()'SiI1(—(){)+1
4. PemiTh ypaBHEHUE: sin3x - cos4x + cos3x-sindx = 1
5.BerancnuTh: (sin 46" —sin14° )2 + (COS 46° +cos14° )2

2. CteneHnHasi, nmoka3arejibHasi U Jiorapupmudeckast GyHKUUU

Teopernyeckue BONMpPOCHI:
Chopmynupyiite onpeaesieHne CTENEHHOW (PYHKITHH.
[TepeuncnuTe cCBOMCTBA CTENIEHHON (PYHKIIUU

[Tepeuncnute cBOICTBA MOKAa3aTEIbHON (HYHKITUU

Nk WD =

Chopmynupyiite onpeaesieHue oka3aTeIbHOU (PYHKIUH.

Chopmynupyiite onpeaeeHue JorapupmMuueckon PyHKIUH.




[lepeuncnure cBoiCcTBa MorapupMUIecKor (yHKIIHH.
[Iponomxute onpenenenue: «Jlorapupm — 3to...».
Uemy paBeH Jiorapudm npous3BeaeHus?
. Uemy paBeH sorapupm 4acTHOTO?

10. IlpuBenute mnpuMepsl JorapuMUUecKod CHOUpaTd B TPUPOAE U B
OKpPYXaroLIeM MUDE.

11. Ha 4ro HeoOXx0aUMO 0OpaTUTh BHUMAaHHUE MPH PELIEHUU UPPALUOHAIBHOIO
YpaBHEHMSI UETHOM cTerneHn?

12. Yemy paBeH KOpEHb YETHOM CTENEHU U3 OTPULATEIILHOIO YuciIa?
IIpuBenute npumep.

13.  UYemy paBeH KOpEHb HEUETHOW CTENEHM M3 OTPULIATEIBHOrO YHcia?
[IpuBenute npumep.

14.  Ha yrto cTOMT OOpaTUTh BHMMAaHUE MPHU PEIICHUU JOrapuPMUUECKUX U
MppalMOHAIbHBIX, JPOOHO-pAllMOHATIbHBIX YPABHEHUI U HEPABEHCTB?

15. B d4em 3axmouaetcs rpaguuecKuii criocod pereHus: ypaBHeHUH.

0 00 N o

KoutpojanHas padora Ne2
IlepBasl 4acThL
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasunbHvlil OmMeem U3 uembvlpex

npeo10HCeHHBbIX.
1. (1 6ann) Mexy KakuMU JBYMSI HATYPaJIbHBIMU YHCIIAMU HAXOAUTCS YUCIIO
V192
A)19u20;b)2u3;B)18u19;1)3u4.
2. (1 6amn) Ha pucynke uzoOpaxén rpapuk ¢pynkumu Buaa f(x)=a*. Haiinurte
3HaueHue f(2).
YA

flx)=a

'y

ol
A) 25.; b) 5; B) 32; I') Het BepHOTr0 OTBETA.

3. (1 6amn) Kakast u3 ¢pyHKIMIT BO3pacTaloT Ha Bcel 00IacTu onpeneneHus ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%;I) f(x)=log1 x.
2

4. (1 6amn) Ykaxute obmacts onpenenenus pyuximu f(x) = 1g ZXXJ::

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

Bropas yacth
Ilpu evinoanenuu 3a0anuii 5-10 3anuwiume x00 pewieHus u NOJYYEHHBLI OMeent.

8 10, 448
5. (2 6ayna) Haligure 3HaueHue BeIpakeHUs 47117 - 447,
6. (2 6amna) CKONMBKO LETBIX PEIICHNH HMeeT HepaBeHCTBO 1 <7%1<497

7. (2 6amna) Haitaure kopenb ypaprenns 108s(4+x) = 2.
8. (2 6amma)) PaccTossHre OoT HaOMIOAATENA, HAXOAIIETOCS Ha HEOOIBIOM BeICOTE h
KWJIOMETPOB HaJ 3eMJEH, M0 HaOII0JaeMOi UM JIMHUM TOPU30HTA BBIUMCIACTCS IO



dbopmyiie [=v ERh, rae R=6400 km — panuyc 3emiu. C Kakoil BBICOTBI TOPU30HT
BHJICH Ha paccTossHUU 48 KkuiomMeTpoB? OTBET BRIPA3UTE B KMIIOMETPAX.

9. (2 6amna) B xozxe pacmnana paiioaKTUBHOTO U30TOMA €T0 MAacca YMEHBIIAETCS TI0
m(f) = mg 2747
3aKOHY /i€ Mo — HavaJlbHas Macca U30ToMa,  — BpeMs, IpOoIIeIIee
OT HAYaJIbHOI'O MOMEHTa, 1 — mepuoj noinypacnajga. B HadanbHbIE MOMEHT BpPEMEHHU
macca m3orona 184 mr. Ilepuon ero momypacnana cocraisier 7 muH. Haiigure, yepes
CKOJIbKO MHHYT Macca u30Tora OyaeT paBHa 23 MT.

10. (2 6anna) HaliauTe 3HauyeHue BbipaxkeHus logg 108 + logg 2

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

IIpoBepounasi padora Ne3 mo teme «KopeHb cTenenu n»

Bapuanr 1
1.Haiiti obnacte onpenenenust GpyHkuu y = /6 +0,5x
2.M306pa3ute GpyHKIMIO Y =X U HEepedrCIIMTE OCHOBHBIE €€ CBOICTBA.

3.Pemmre ypaBHEHUS:

a)Jl—x =x+1 b) V2x+5-/x+6=1

Bapwanr 2
-3

1.Haiitu oGnacte onpeneneHust yHKIUU Y = (2x + 9) 2
2.M306pasuTe GyHKIHIO y =x' ¥ MepedncanuTe OCHOBHBIE €€ CBOHCTBA.

3.Pemnte ypaBHEeHHUS:

a)\l+x=1-x
b)V3x+1—-+/x+8=1




IIpoBepounas padGora Ne4 nmo teme « IlokazarenbHasi u jorapupmuueckasi GyHKIAN.

Bapuanr 1
1.CpaBHure:

N . 1 10 1 11
a)5™'u 5 0)=| u | =
3 3

2.Pemuth YpaBHCHHUA:

2-3x
a)(%) =25 06) 4°+2°-20=0
3. Pemuts HCPAaBCHCTBA:

a)(%jx S1L 6) (ﬁ)x’é <1 B)(ij S

3 5
4 BBIYUCITIUTE:
a)log, 16
2

6) 51+10g53
B) log,135—log,20+2-log, 6
3
5.CpaBHuth: log, — u log, —
P g % 1 g % 5
6.Pemuts ypaBHenue: log; (2x —1) =2

7 Pemnts HepaBeHCTBO: log, (x—5)>1
3
Bapuant 2
1.CpaBHure:

1 -12 1 -11 1 1
a)(—j u (—j 0) 6°um 6°
2 2
2.PemnTh ypaBHEHHUS:
2)(0,5)"7 =10 6) 9°+7-3'-18=0

3.Pemuth HepaBeHCTBA:
1 X 5 6 1 2 xP—4
a)| 1= | <= 0) (J3) >-— B) |1= <1
(5)<2 o  (3)

4 BRIUUCINUTE:

1 1 Zlog17
a)log, — o) =] °
Nogs — )(J
B) log,56—2log,12—-log, 63
5.CpaBHUTE: logo,91% u logwl%

6.Pemute ypaBuenue: log, (2x + 3) =3

7.PemuTh HEpaBEeHCTBO: log, (x— 3) >72
2



IIpoBepounass padora Ne5S mo teme « PanmoHaJLHLIE YypaBHEHUS H HEPABEHCTBA)

Bapuant 1
. ( 6a 2 3 ) 1
1.YIpocTuTh BBIpAXKEHUE: | ——— — - :
a -6 a+e6é 6—a) 4a+4s
2x+7 x—1
2.PeivTh ypaBHEHHE: — S =
X +2x x +6x+8
3.PemunTh HEpaBEHCTBA:
2
S En o SO N e e P
x+3 x"—x-20
x*—2x-3=0
4 .PemuTh CUCTEMY YPaBHEHUH: § y —3 0
x+4
Bapuanr 2
. ( 10a 5 4 j 3
1.YrpocTuts BeIpaKeHHe: | —— + - :
a- -6 6—a a+6) a+s
2.Peminth ypaBHEHHE:! 2etd )62— 4 =0
XT—=x X +Xx
3.Pemuth HepaBEeHCTBA!
2
a)(x+1) (x+3)<0 5) x2—8x+162
x—2 x"=3x-10
x*=2x-8=0
4.PemnTh CUCTEMY YPABHEHMH: | y —4 0
x+3
3. IIpon3BoaHas M nepBoodOpa3Hast PyHKIMH
Teopernyeckne BONpPOCHI:
1. [Tponomxute onpenenenne: «IIponusBognas — 310...».
2. Packpoiite reoMeTpru4ecKuil CMBICII IIPOU3BOJIHOM.
3. Packpoiite puznyeckuii cMBICT TIPOU3BOTHOM.
4. [lepeuncnure npaBusiia BHIYUCICHUS POU3BOIHBIX.
5. Uemy paBHA MPOU3BOIHAS CTETICHHON (QyHKIIUN?
6. Uemy paBHA MPOU3BOHAS TPOU3BEICHUA?
7. Yemy paBHA MPOU3BOHAS YaCTHOTO?
8. Uemy paBHA MPOU3BOIHAS CIIOXKHOU (DYHKITUU?
9. Cdopmynupyiite mpu3Hak Bo3pacTaHus (PyHKIUU.
10.  Cdopmynupyiite npusHak yObBaHUS ()YHKIIUH.
1. ChopmynupyiiTe npu3HaK TOYKA MaKCUMyMa () YHKIIHH.
12.  Cdopmynupyiite npu3HaK TOYKA MUHUMYMa (DyHKIIHH.
13.  CoctaBbTe anropuT™M pelIeHHs 3aJad Ha HaXOXKIEHUS HauOONBIIETO U
HAaWMEHBIIIETO 3HAYCHUST (DYHKIMH Ha OTpE3Ke?
14.  CocTaBbTe aIrOpUTM HCCIEAOBAHUS U TOCTpOeHUs rpaduka GyHKIIMH C TIOMOIIBIO
IIPOU3BOJHOM.
15.  Tlponmomxute onpenenenue: «@ynkuus F(x) Ha3piBaeTcd ...».
16.  PackpoiiTe reoMeTpUYECKUI CMBICI OIPEEICHHOTO UHTErpaa.
17.  Tlponmomxute onpeaeneHue: «KpuBonnHenHas Tpanemus — 310...».

18.  Cdopmynupyiire popmyny HeroTona-Jleitbnuma.



19. B uem 3akmovaercst oOImuil BUJ BCeX NepBOOOPa3HBIX?
20.  IlepeuncnuTe npaBuia BIYMCIECHUS HHTETPAJIOB.

KoutpoabHas padora Ne3
IlepBas yacTh
Ilpu pewenuu 3a0anuii 1-4 3anuuwiume npasuIbHBLIL OMEEN U3 YeMbIPEX NPEOIOHCEHHDIX.

1. (1 6am1) UeMy paBHa MpoU3BOIHAS (BYHKIUU y=2X>?
A) y'=5x;B) y'=6x; B) y’=6; ) y'=6x>
2. (1 6amn) ITo xaxkoi U3 GOPMYI BEIUUCIIAETCS MPOU3BOAHAS YACTHOTO?
A) () =u+v’; B) (uv) =u'vruv’s B) () = L5 T)(fe(x) =F (e(x) g (x).
3. (1 6amn) Pemmure ypasuenue f'(x)=0, ecim f(x)=3x> — 6x +4. Beibepure oTser.
A)1;b)-1; B)4;T) 4.
4. (1 6amm) O6mmii BHI BceX MepBO00Opa3HBIX Aist f(X)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
Bropasi yactb

Ilpu ¢vinonnenuu 3adanuii 5-10 3anumume x00 pewienus u nOaIY4eHHbLIL OMEEM.
5. (2 OGamma) MarepuagpHasi TOYKa JIBIDKETCS  MNPSMOJUHEHHO TO  3aKOHY

x(1) = L IPRT
4 (Toe Xx — paccTosiHME OT TOYKU OTCYETa B METpax,  — BpPeMsl B CEKYHJIaX,
M3MEPEHHOE C Haudajla JBWKEHHUs). B kakoii MOMEHT BpeMeHH (B CEKyHAaX) €€ CKOPOCTh Oblia

paBHa 5 m/c?
6. (2 6amna) Ha pucynke m3o0paxén rpadhux GyHKIuHM y = f(x) U KacaTelbHas K HEMY B

TOUKe ¢ abcimccoi xo. HalinuTe 3HaueHne npou3BoaHON QYHKIUH f(X) B TOUKE Xo.
YA

¥

7. (2 6anna) Pemmte HepaBeHCTBO: X>-16 < 0
8. (2 6amna) Ha pucynke uzobpaxet rpaduk ¢pyHkiun y=f(x), onpenenéHHON Ha HHTEpPBaIC
(—3; 11). Hatimute HaumeHbIiee 3HaYeHne GyHkuuu f{x)Ha otpeske [2; 9,5].

)
Jﬂ | y=J{x)

N
) / \lxl 3
AN N/ \l
PN N LT

9. (2 6ama) Ha pucynke n3obpaxén rpaguk HeKoTOpoi dyHkmuu ¥ = Jlx) (mBa y4a ¢

A\ 1

I~

Y

oOmel HavaIbHOM TOYKOH). [T0TB3ysiCh pHCYHKOM, BEIYHCIIATE Fi 3} —F(6), rae Flx)_ OZHA

3 neprooGpassix (ymwun J (X)-
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10. (2 6anma) Pupme «JIu3aifH+» BBIAENAIOT yJ4acTOK 3eMiIM Iiomaneio 100 M2
[IpennararoT yeThipe ydacTka pa3HbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxoit ygacTok
0100puT TUpPEeKTOp GUPMBI «/{U3aliH+»», yAUTHIBasI, YTO HEOOXOAMMO OYIET MMOCTAaBUTH 3a00p 1O
nepumeTpy?

OTBeThI
Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OtBer r B A b 8 1,25 (-4 -3 12 10x10
4)

IIpoBepounasi padora Ne6 mo teme « [loHsiTHE MPON3BOIHOID)

Bapuanr 1
1.Haiitu mpon3BoaHbIe (yHKIIHIA:
a)y=3x"— %
X

0)y=e"-cosx

B)y:(§+7)

2.Haiiu 3HaueHue npoussonHoit pynkuun f(x)=1- 63x BTOUKe x,=8.

3.HamucaTth ypaBHEHHE KacaTeabHOU K rpaduky GyHKIUU f (x) =sinx—3x+2 BTOYKE C

abcuuccoit x, =0

N . x+1
4.HaiiTi 3Ha4CHHST X, TIPH KOTOPBIX 3HAYCHUS MPOU3BOTHON QyHKIHH f (x) =— 3
X"+
MTOJIOKUTEITHHBI.
Bapuant 2
1.Haiiti mpon3BoaHbIe (yHKITHIA:
1
a)y=2x"— —
X
0)y=e"-sinx
B) y=(4-3x)
2—x
ry=



1
2 Haiitn 3nadenue npousBoaHoi pyrkmun [ (x)=2- T B TOUKE X, = i :
x

3.Hammcate ypaBHEHHE KacaTelbHOU K TpaduKy GyHKIHUU | (x) =4x—sinx+1 BTOUKE C
abcuuccont x, =0

1-x

x*+8

4.HaiiTu 3Ha4eHUs X, MPU KOTOPBIX 3HAUECHUS MPOU3BOJHON PYHKIUH f (x) =

OTpULATCIILHEI.

IIpoBepounas padora Ne7 mo teme « IlepBooOpa3nasi m mHTErpa»

Bapuanrt 1
1.Joxaxwure, uro pyHnkuus F (x) =3x+sinx—e”* sBIAETCA MEepBOOOPA3HOH HYHKIHH

f(x)=3+cosx—2e*"

2.Haiitu niepsooGpazmyio F (x) dysxman f (x)=2+/x
3.BeIUMCIUTE IOMAAb (GUryp, OrPAHNYEHHBIX JTHHUAMHU:
a) y=—x"+6x+5x=2x=3;y=0

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

B) y=4—x7;y=0

Bapnanr 2
1. Jokaxwure, uto Gyukuus F (x)=e™ +cosx+x sBasercs nepsoodpasHoit GyHKIMK
f(x)=3e" —sinx-1
2.Haiitu ieprooGpasayio F (x) dysxman f (x)=33/x
3.BBIYMCIUTD MIOMAb (UIyYp, OTPAHHYEHHBIX JTHHUAMM:

a) y=x"+2x+2x=1x=2;y=0

6))/:260.5‘)(3;)/:0;)(?:%;)6:7[ B) y:9—x2;y:0

2
4. IIpsiMbI€e H IUIOCKOCTH B IPOCTPaHCTBe. BeKTOPLI M KOOPAUHATHI.

Oobpazosamensvhble pe3ynavmamot, nooaedxcaujue npoeepke (Inemenmot):
OK 01, OK 03, OK 05, OK 09.

IIK 2.4,
TeopeTnyecKkne BONPOCHI:
1. Cdopmynupyiite Teopemy [ludaropa.
2. Tlepeuncnute OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE.
3. Tlepeuncnute criocoObI 3aaHUS TTIOCKOCTH.
4. Tlpomomxure Teopemy: «Eciu oHa U3 IBYX MapaienbHBIX IPSIMbBIX IEPICHIUKYISIPHA

IIJIOCKOCTH, TO...».
5. HpOIIOJ'DKI/ITC TCOpPEMY: «Ecmmu nBe napaiICJIbHBIC TIJIOCKOCTH MCPECCKAIOTCSA TpeTBefI,
TO...».



Cdopmynupyiite onpeneneHne IByrpaHHOrO yria.

PackpoliTe MOHATHE «YTOJ MEXAY IPSIMBIMU».

Ilepeuncnure B3aMMHOE PacIiOIOKEHHUE JBYX MPSAMBIX B IPOCTPAHCTBE
9. Kakue npsiMble Ha3bIBAIOTCS NapalieIbHBIMU B IPOCTPAHCTBE?

10. Kakue npsiMble Ha3bIBaIOTCSI CKPEUIUBAIOIIMMHUCS B IPOCTPAHCTBE?

11. Kakue npsiMblie Ha3bIBAIOTCS NEPIEHAUKYJISIPHBIMU B TPOCTPAHCTBE?
12. Ilepeuncaute B3aUMHOE PacIOI0KEHUE MPSAMOM U IIIOCKOCTH B IPOCTPAHCTBE.
13. PackpoiiTe NOHATHE «yTOJ MEXAY NPSIMOHN U TIIIOCKOCTHIOY.

14. PackpoliTe NOHATHE «I1apAJIEIbHOCTD MPSIMOM U TUIOCKOCTH.

15. Packpoiite NOHATHE «TI€PIEHAUKYIISIPHOCTD IPSIMOU U INIOCKOCTH.

16. TlepeuncnuTe B3aMMHOE PACIIOIOKEHUE JBYX MJIOCKOCTEH B IPOCTPAHCTRE.
17. PackpoiiTe IOHATHE «YTOJI MEXKAY IUIOCKOCTIMU.

18. Packpoiite NoHATHE «IapaIIENBHOCTD IIJIOCKOCTEN.

19. PackpoliTe NOHATHE «IIEPIEHIUKYISPHOCTD IIIIOCKOCTEN.

20. Kak HaliTH pacCTOSTHUE OT TOYKH A0 MPSIMOi1?

21. Kak HaliTu pacCTOSIHUE MEXAY MPSMbIMH?

22. Kak HaliTu pacCTOSIHUE MEXAY IIIOCKOCTAMU?

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

24. IlponomxkuTte onpenenenue: «HaknoHnHas — 3710...».

25. Ilponomxute onpenenenue: «IIpoekius HaKIOHHOM — 3TO...».

26. IlepeuncnuTe cBOWCTBA NapaIEILHOTO MPOEKTUPOBAHMUSL.

27. 13 yero cocTouT NpsIMOYroJibHAsi CUCTEMA KOOPJAUHAT B IPOCTPAHCTBE?
28. Ecin TouKa JISKHUT B IIIOCKOCTH X)), KaKasi KOOpAWHATA Y HEe HyJeBasi?
29. IlpuBenuTe npumMep KOOPIAUHAT TOUKU A, KOTOpasi JIEKUT HA OCH Z.

30. PackpoiiTe OHATHE «BEKTOP».

31. Kakue BEKTOpHI Ha3bIBAIOTCS KOJJIMHEAPHBIMU?

32. Kakue BEKTOPbI Ha3bIBAKOTCS MEPIEHANKYIAPHBIMU?

© =N

KoutpoanHas padora Ned
IlepBasi yacThL
Ilpu pewenuu 3aoanuii  1-4 3anumwume npasuibHLLL omeem U3 Uembvlpex

nPeoNoHCeHHDbIX.

1. (1 6amr) Pacmudpyiite kpaTKyro 3amuck: a€ f.

A) Touka a MPUHAJICKUT IUIOCKOCTH [5; b) Touka a mpuHaniexxuT npsmoii ; B) npsmas a
MPUHAJICKUT TII0CKOCTH ; [') mpsimast a mepeceKkaeT MmIOCKOCTh 5.

2. (1 6ann) [Ipsmeie AB u CJ] ckpe mmBatorcs. Kakoe pacnonosxxkenue umerot mnpsimpie AC
u BJ1?

A) napamiensHele; b) nepnennukynspusle; B) ckpenmBarores; I') nepecekarotes.

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

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

4. (1 6amr) Jansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil KaKOTO OTpe3Ka SIBISICTCS
touka M(0,3,4)?

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

Bropasi yactb
Ilpu ¢vinonnenuu 3adanuii 5-10 3anumume x00 pewienus u nOAYUEHHBLI OMEEN.
5. (2 6amna) Yepe3 koHubl orpeska AB u ero cepeauny M mpoBeaeHBI MapasuiebHbBIE
IpsiMble, IEPECEKAIOIINE HEKOTOPYIO IIIOCKOCTh B Toukax Aj, By u M. Haiinure ayimny otpeska
MM, ecnu oTpe3ok AB He nepecekaet miockocth U ecin AA1=6,8cm, BB1=7,4cMm.




6. (2 6anna) Ipsmeie AC, AB u A/l nonapao nepnenaukymnsapHsl. Haiinure otpezok C/I,
ecmt AB=5 cm, BC=13 cm, AI=9 cwm.

7. (2 Oamma) (2 6Gamma) Jlaner Bektopbl a(-6,0,8) , B(-3,2,-6). Haiigute ckanspHoe
MIPOU3BEICHNE BEKTOPOB.

8. (2 6amna) Haueptuth kyo ABCIHA1B1Ci/l1. [Toctpouts Touky KEAB, Touky M€eJI/1:1C,
orpezok PEEA|BC.

9. (2 6ayua) Ipy KaKUX 3HAYEHUSIX 1 BEKTOPHI @ (4,1,2), B(1,2,n) NepIEHIUKyISpHBI?

10. (2 Oamma) Odopmure auct Oymaru A4 BEepTUKAIBHBIMH, TOPH30HTAIBHBIMU,
HAKJIOHHBIMH JTMHUSMH, HCIIOJIB3YSI pa3HbIE I[BETOBBIC OTTEHKH.

OTBeThI
Homep 1 2 3 4 5 6 7 8 9 10
3aaHud
OT1BeT B B A B 7,1 15 -30 - -1 -

IIposepounasi padora Ne8 mo reme
«ITapaj1eIbHOCTH U NEPHEHAUKYJIAPHOCTDH NMPSAMBIX M IJIOCKOCTEID)

T E C T no teme «Ilapa/uieIbHOCTb NPSAMBIX U IJIOCKOCTeE
1.CKOJBKO TUIOCKOCTEH MPOXOIUT Uepe3 TPU TOUKU IIPOCTPAHCTBA?

a)oaHa

0)nBe
B)HU OJHOM

I')0eCKOHEYHOE MHOKECTBO
2.CKOJBbKO NPSAMBIX, HapaJuIeIbHBIX JaHHOW, MPOXOAMT Yepe3 JaHHYIO TOUKY POCTpaHCTBa?

a)oaHa

0)aBe
B)HH OJTHOH

I')0eCKOHETHOE MHOYKECTBO

3.Ecnu oiHa U3 ABYX MapauiedbHBIX NPSMBIX MEpeceKaeT MIOCKOCTh , TO KaK PacIoyioKeHa Apyrast
npsiMasi OTHOCUTEINTFHO 3TOH TIOCKOCTH?

a)HapaJIHCJ'ILHa IIIIOCKOCTHU

0)nepreHANKYISIPHA TIOCKOCTH
B)IIEpPECEKAET TUIOCKOCTh

F)J'IC)KI/IT B IINIOCKOCTHU

4.CKOJIBKO MOKHO IIPOBECTH Yepe3 JaHHYIO0 TOUKY INIOCKOCTEH, MapalIeIbHbIX TaHHOW MpsMOn?

a)oITHy



0)nBe
B)HH OJTHOM

I')0eCKOHEYHOE MHOYKECTBO

5.BepHo 11 yTBepkKACHHUE, YTO €CITH MpsMasi apajljiellbHa TNIOCKOCTH , TO OHA MapajuienbHa 00
MIPSIMOHA, JIeKaIel B 3TOH IIIOCKOCTH?

a)za, Bcermaa

0)HeT
B)BEPHO IPHU ONPEICICHHBIX YCIOBHUIX

6.1Ipsimast a mapaniensHa JTUHUH TTepecedeHns iockoctel o u . KakoBo B3anMHOe pacmosiokeHue

aua?

a)[IepIICHAUKYIISIPHBI

0)mapaie TbHBI
B)TIepECEeKaIoTCs

F)pr[MaH JIC)KUT B IINIOCKOCTH

7.Ecnu 1Be nepecekariuecs psMble OJHOU IIJIOCKOCTH COOTBETCTBEHHO NapaJUIeNIbHbI IBYM IIPSIMBIM
Jpyroi IIOCKOCTH, TO KaK PACHOJI0KEHBI 3TU IJIOCKOCTHU?

a)TIepIEeHIUKY IS PHBI

0)mmapaiyie IbHBI
B)IIEPECEKAIOTCS

T')COBIAIAIOT

S.HpHMLIG m,nu 1 IMEPECCKAOTCH B OHHOP’I TOYKCE. ‘-Iepe3 KaKAbIC IBC N3 HUX MPOXOAUT IJIOCKOCTh.
CKOJIBKO BCETO Pa3INYHBbIX IJIOCKOCTEH MOKET OBITh HpOBe,Z[CHO?

a)3 wm 4

0)1 nm 3
B)1 wm 2

r) 6

9.Kakum MokeT OBITh B3aUMHOE PaCOJIOXKEHHE ABYX MPSAMBIX, H3 KOTOPHIX OJHA MapajlielbHa
HEKOTOPOU TIOCKOCTH , & IPyTasi MepeceKaeT 3Ty IIOCKOCTH?

a)[IepIICHIUKYIISIPHBI

0)napanienbHbI
B)IIEPECEKAIOTCS

F)CKp CIIMBAIOTCs

10.Kakum MOKET OBITh B3aUMHOE PAacCIIOJIOKCHUC ABYX NPAMBIX, OJHA U3 KOTOPBIX JICKUT B IIJIOCKOCTH , a



IpyTas napauie’abHa 3TOH MIIOCKOCTH?

a)TIepIEeHIUKY IS PHBI

0)mapasuieIbHbBI
B)IIEPECEKAIOTCS

T')CKPEIIUBAIOTCS

T E C T no teme «IleprnieHAUKYJIAPHOCTH NPSMBIX U II0CKOCTE»
1.Ecnu o/1Ha 13 IBYX MapajuieNIbHBIX MPSAMBIX NEPHEHAUKYISIpHA K TPEThe MpsIMOil , TO Kak
pacmooXxeHna BTopas mpsiMasi TI0 OTHOIIIEHHIO K TpeThe ?

a) mapa’suienbHa

0) IepneHANKYIIIpHA
B) CKpeIIUBaETCA

') COBIAJAIOT

2.Ecnu nBe mpsAMBbIe IEPIIEHAUKYIISIPHBI K IDIOCKOCTH , TO KaK OHH PACIIOJIOKEHBI TT0 OTHOIIEHHIO JIPYT K

apyry ?
a) mapajuieIbHBI

0) IepIeHANKYISIPHEI
B) CKpEILUBAIOTCS

T') IepeceKarTcs

3.Ecnu mpsiMas meprneHAnKyIApHA K IBYM MEPECeKAIONIHUMCS MPSIMBIM , JISKAIUM B MJIOCKOCTH , TO KaK
PAacIoiokKeHa 3Ta MpsiMasi IO OTHOIICHHIO K MJIOCKOCTH ?
a) mapajuieibHa MIOCKOCTH

0) nepreHIUKYJSIpHA K TNIOCKOCTH
B) JIGXKHT B IJIIOCKOCTH

4 Ilpsimast a mapajiieNIbHa IIOCKOCTH 0 , a TIpsAMast b TepIeHAUKYIsIpHA K 3To# mmockocTr. Kak
pacmooXKeHsl npsiMbie @ u b ?
a) mapajuieIbHBI

0) meprneHANKYJISIPHBI
B) CKPELIUBAIOTCS

T') COBIIAIAIOT

5.CKOJBKO OPSIMBIX, HEPIEHANKYIAPHBIX K TAHHOM IJIOCKOCTU NMPOXOIUT YEPE3 JAHHYIO TOUKY
npocTpaHcTBa ?

a) oJHa



0) nBe
B) HU OJTHOM

r') 0eCKOHETHOE MHOYKECTBO

6.Ecnu oiHa U3 IBYX TUIOCKOCTEH MPOXOAUT Yepe3 MpAMYI0, EPIEeHANKYIIPHYIO K IPYToH TUIOCKOCTH ,
TO KaK PacCIOJI0KEHbl TAKHUE IIIOCKOCTU ?
a) mapauIeIbHbI

0) MepIeHANKYIIPHBI
B) CKpEITUBAIOTCS

T') COBIAIAIOT
7.CKOIBKO IByTPaHHBIX YIJIOB HMEET Mapauienenumnes ?

a) 4eTeIpe

0) BoceMb
B) JI€CSIThH

T') IBEHAIIATh

8.lnaronaip KBajpara NepreHANKYIsIpHa K HEKOTOpoi miockocTH . Kak pacrono)xena npyrast
JUaroHajab KBajpaTa 10 OTHOLIEHHIO K 3TOM INIOCKOCTH ?

a) mapasuieibHa IIOCKOCTH

0) HepIeHANKYJISIPHA K TNIOCKOCTH
B) JIEXHT B IJIOCKOCTH

F) TNEPECCKACT IJIOCKOCTh

9.Kaxmast U3 TIOCKOCTEH 0 ¥ B MepIeHANKYIISIpHa K IIIOCKOCTH ¥ . KakoBo B3aMMHOE pacIioaoKeHue
Iockocter o 1 3 ?

a) mapajuieIbHBI

0) epIeHAUKYIISIPHBI
B) COBIIQIAIOT

T') CKpEIINBaOTCs

10.Yto Gonplile : MEPICHIUKYIISAP, MPOBEJACHHBIN U3 JAHHON TOYKH K IIOCKOCTH WM HAKJIOHHAS
MPOBEACHHAS U3 TOU K€ TOUKHU K 3TOM MI0cKoCTH ?

a) NepIEeHINKYIIAP

0) HaKJIOHHAs
B) OHH PaBHBI

5. MHOrorpaHHUKH U TeJIa BpalleHus



TeopeTnyeckne BOIPOCHI:

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

2. IIponomxure onpenenenue: «lIpuzma — 3t0...».

3. [Iponomxure onpenenenue: «IIpaMOyroypHbIN apauIeaenuIe] — 3T0. . ..

4. [Mponomxure onpenenenne: «Kyo — 3T0...».

5. [Iponomxute onpenenenue: «llupamuna — 31o...».

6. ChopmynupyiiTe CBOMNCTBO O TPOTUBOJIEKAIINX TPAHIX IMapasuIeIeuIe/a.

7. Chopmynupyiite CBOHCTBO O AMArOHAIAX MapaljieNenumesa.

8. ChopmynupyiiTe CBOMCTBO O JUATOHAIN U JIMHEHHBIX pa3Mepax MpsSMOYTrOJIbHOTO
napajjiesienunea.

9. Kaxkas npusma Ha3biBaeTcs nNpsMoi?

10.  Kakas npu3Ma Ha3bIBaeTCsl IPaBUIbHOM?

11.  PackpoiiTe NOHATHE «IpaBUIIbHAS TUPAMUIAY.

12.  Yro Takoe anodema nmpaBUILHON NMUPaMHIbI?

13. B ueM omMuMe MNOJIHONW IOBEPXHOCTH IPU3Mbl OT IIOJHOW IOBEPXHOCTU
MUpaMHIbI?

14.  Cdopmynupyiite TeopeMy O BHIUUCICHUN OOKOBOM MOBEPXHOCTH MPSIMOIl IPU3MBI.

15.  Cdopmynupyiite TeOpeMy O BBIUHUCICHUM OOKOBON TMOBEPXHOCTH MPABUIHHOU
MUPAMHUIBI.

16.  HasoBure mnpeamersl U3 Baied NpodecCHOHATBHOM [eATeIbHOCTH, KOTOpPbIE

UMEIOT (POPMBI MHOTOTPAHHUKOB.

17. [Iponoixute onpenenenue: « lumuuaap — 310...%».

18.  Ilponmomxute onpenenenue: «kKoHyc —3t10...».

19. [Iponoikute onpeneneHue: «Y Ce4eHHbId KOHYC — 3TO. .. ».

20. [Iponomxure onpenenenue: «Illap —370...».

21. Yo gBisieTCS BBICOTOM YCEUEHHOI'0 KOHYyca?

22. Yto sABIAETCS OCEBBIM CEUEHUEM LIMIIMHIPA, KOHYCA, YCEYEHHOT0 KOHYyca, mapa?

23. [lepeuncanre eUHUIBI U3MEPEHUSI IIJIOIIAH, 00BEMA.

24. UYemy paBHO OTHOILIEHHE IUIOIIAJEH TNOBEpXHOCTEH NOA00HBIX ¢uryp B
IIPOCTpaHCTBE?

25.  UYemy paBHO OTHOIIIEHHE 00BEMOB MOJAOOHBIX (PUTYp B TPOCTPAHCTBE?

26. Hazoure npeameTs! u3 Bariel IpoQeccuoHaIbHOM e TeNbHOCTH, KOTOPhIE

UMEIOT (DOPMBI TEJ BPAILCHUSI.



KonTtpoabHas padora NeS
IlepBasi yacThb
Ilpu pewenuu 3aoanuint 1-4 3anumiume npPAGUNLHBIIL oOmMEem U3 UYembvlpex

npedﬂo.uceuublx.

1. (1 6ann) B kakux equHUIaX U3MepseTcsi 00beM MHOTOrpaHHUKa?

A) B Metpax; b) B xyOunueckux merpax; B) B kBagpaTHbix MeTpax; [') B ABYrpaHHBIX
rpagycax.

2. (1 6amn) IInomaae MONMHOM MOBEPXHOCTH IMPU3MBI BEIUUCIIAETCS 110 popMyJIe:

A) S =S60k + 2 Socu.; B) S60k =Poci™H; B) S = B6ok + S Socu; I') S60k =2Pocr™H.

3. (1 6amm) YUto sBIIE€TCS OCEBBIM CEYECHUEM KOHYyCa?

A) paBHOOepeHHBIH TpeyroibHuK; b) paBHoOenpenHas Tpaneuus; B) npsamoyronsauk; I)
IIPSIMOYTOJIbHASL TPAICLHs.

4. (1 6amn) Kakas ¢urypa mosnydaeTcst MpH BpamleHUH NPSIMOYTOJIBHOTO TPEYroJbHUKA
BOKPYT' OJJTHOTO U3 CBOUX KaTeTOB?

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

Bropast yacthb
Ilpu evinonnenuu 3adanuit 5-10 3anuuwiume xo0 peuteHus u nOJIYYeHHbLIL OMaeent.
5. (2 6anna) Pebpo ocHOBaHUS MpaBUIIBHON TPEYroibHOM mupamuabl 3 M, anodema 6Mm.
HatiguTe miomaas O0KOBOM MOBEPXHOCTH MUPAMHU/IBIL.
6. (2 6amna) JIBe cTOpOHBI MapajiesorpaMma OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinure 60BIIYI0 CTOPOHY MapalieorpaMma.

/D / |
A B
7. (2 6amna) TIpsMOYroapHUK CO CTOPOHAMH 8 CM M 3 CM BpalllaeTcsi BOKPYT OOJbIIeH
cTtopoHsbl. Haiinmure 06beM, Itomaau OOKOBOH U MOJTHOW MOBEPXHOCTEN MOJYYSHHOTO TeJa.

8. (2 Oamna) Haiinurte 00BEM MHOTOrpaHHUKA, H300pPKEHHOTO Ha pUCYHKE (BCe
JBYTPaHHBIE YTJIBI IPSIMBIE).

9. (2 6amna) Knuenty HeoOX0auMO, 4TOOBI B KOMHATE 0053aTEJILHO MPUCYTCTBOBAIN 00bEMHBIC
3JIEMEHTHI JIeKopa IHHApruYeckoi ¢popmbl. [locTpouts n3 Oymaru Mojenb HuInHapa. PazmMepst
JUTSI TIOCTPOCHHMSI BBIOPATh CAMOCTOSITENILHO, C YIETOM TOT'0, YTO COOTHOIICHHE PaInyca K BHICOTE
JOJKHO OBITH 1:2.

10. (2 6amma) PaccunTaTh KOJUYECTBO 2-X KHJIOTPAMMOBBIX OAHOK KPAacKH HY)KHO KYIHUTh JJIS
OKpalllMBaHUs WIMHAPUYECKOro cBoAa nojasaia. Pacxon kpacku 100 r Ha 1 M2, Cuutath 1=3.




OTBeThI

Homep 1 2 3 4 5 6 7 8 9 10
3alaHus
OTBer b A A A 27 17 72 m; 87 - 3
48 m;
641

IIpoBepounas padGora Ne 10 mo reme «MHOrOrpaHHUKW»

Bapwuanrt 1
1. bokoBble peOpa MpaBUIBHON YETHIPEXYTOIbHOM MUPAMUIBI PaBHBI 5, CTOPOHA OCHOBAHUS
paBHa 8 (cm. puc. 350). Haitnure miomaas MTOBEPXHOCTH ITOU MUPAMU/IBI.
2. CTOpOHBI OCHOBaHHUSI MTPABUIILHOM IECTUYTOJILHON THpamMuibl paBHbl 10, 60koBBIE pedpa
paBHbI 13 (cm. puc.351). Haitnure momann 60KOBOM MOBEPXHOCTH 3TON MTUPAMUIBIL.
3. O6beM nepBoit mupamMubl paBeH 24 M°. Y BTOpoii MupaMuIbI TIOMAAb OCHOBAHUS B 6 pa3
Oosblle, YeM IUIOIAaAb OCHOBAHMSI IEPBOI MUPAMHU/IbI, a BEICOTa BTOPON MMPaMH/IbI B TPU pasa
MeHblIe, 4yeM y nepBoil. Haliqute 06beM BTOpoit nupamuasl. OTBET JaiiTe B KyOMUECKUX
METpax.

Bapuant 2
1. Haiigure CTOpOHBI OCHOBAaHUS NIPABUIIBHOM TPEYroJibHOW MMpaMuIbl, €ciii O0KOBOE pedpo
paBHO 16, a BbICOTa MUpaMU/IbI paBHa 8.
2. Haiinute 60k0BOE peOpo NpaBUIIbHOM YEThIPEXYTroJbHON MUPaMHU/Ibl, €CJIM CTOPOHA

OCHOBaHUSA paBHA 6, a BBICOTA PABHA 3@.

3. OcHOBaHMEM MUPAMUJIBI CIYXKUT TPEYrOJIbHUK, 0JHAa OOKOBas I'paHb MEPIEHANKYISIpHA
IIJIOCKOCTH OCHOBaHMsl, a TPU APYTrHe HAKJIIOHHBI K IUIOCKOCTH OCHOBaHUA 1o yriom 30"
Bricora nupamusl paBHa 5. Haiinure o0beM nupamMuibl.

IIposepounas padora Nell mo teme «Tena Bpamenus»

Bapuanr 1
1. O6BeM TepBoro KoHyca paBeH 6 cM>. Y BTOpOro KOHyca U BRICOTa, M 00pa3yiomas B 7Ba pas3a
6osble, yeM y nepsoro. Haiinute o6beM BTOporo konyca.
2. Haiinute 00bemM V' yactu KoHyca, H300pakeHHOM Ha pucyHke 368. B oTBeTe ykaxurte

Vv
3HaYeHMe BeIUYuHbl —. 3. O6beM MepBoro Konyca paseH 18M°. Y BTOporo koHyca B 4eThIpe
V4

pa3a MeHblIle, a paJinyCc OCHOBAaHHUS B /IBa pa3a 0oJblle, yeM y nepBoro. Haiiaure o6beM BTOporo
koHyca. OTBeT gaiiTe B KyOMYECKUX METpaXx.
3. IInomane noaHOM MOBEPXHOCTH KOHYyca paBHa 907, a paguyc ocHOBaHUs paseH 5. Halinute
BBICOTY KOHYCA.

Bapuanr 2
1. Pagnyc ocHOBaHMsI KOHYca paBeH 4, Beicota — 93. Haiinure o6beM V' yactu 3TOTO KOHYCA,

n300pakeHHOH Ha prcyHKe 369. B oTBeTe ykaxure K
V4

2. Yepes cepenvHy BbICOTHI apaJlIeIbHO OCHOBAHUIO KOHYCA MTPOBEACHO CEUEHUE, KOTOPOE
SIBJISICTCSI OCHOBAaHMEM MEHBIIIETO KOHYyca ¢ TOH ke BepmnHoi. O6beM MeHbIero Konyca 13,5.
Onpenennte 00beM UCXOTHOTO KOHYCA.

3. KoHyc onucaH OKOJI0 TPaBUJIbHOM YETHIPEXYTrOJIbHON MUPaMHJIbl CO CTOPOHOUM OCHOBaHuUs 24
U BeIcOTOM 2,5. Haiigute ero o0beMm, JIeJICHHBIN HA 7.



6 Dy1eMeHTBI TEOPUU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKHU

TeopeTnyeckue BONPOCHI:

1. [Iponomxkure onpeaenenue: «CiydaitHoe coObITHE — 3TO...». [IpuBeguTEe IprMep.

2. [IpuBeauTe npuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBenute mpumep HEBO3MOKHOTO COOBITHS.

4. [Iponomxute onpenenenue: «BeposTHOCTD CIY4aifHOTO COOBITUS — 3TO...)».

5. ChopmynupyiiTe IpaBUIIO HAXOXKIEHHUS CIIOKEHHSI BEPOSITHOCTEH.

6. Chopmynupyiite mpaBUIIO YMHOXKEHHUS BEPOSITHOCTEH.

7. Kaxk naiitu cpegnee apudmeTrndeckoe YuciaoBoro psaa?

8. Kak Haiitu MeguaHy uncioBoro psuaa?

. Kaxk BpramcisieTcst pa3max 4ucioBoro psjaa?

10.  Jlns yero Hy>KHBI quarpaMmel, rpaduku? [lepedncanTe BUIbI TUATPaMM.

11. [IpuBenure npuMepsl MNPOSBIECHUS 3aKOHA OOJBIIMX YHCEN B MPUPOTHBIX
SIBJICHUSX.

12. [IpuBenuTe mpuUMeEpHI IPOSIBICHUS 3aKOHA OOJIBIIINX YHCEN B OOIIECTBEHHBIX
SIBJICHUSIX.

13. Uto n3ydaeT ctaTucTuka?

14.  Ilponmomxute onpeaenenue: «CodyetaHue — 3710...».

15. [Iponomxute onpenenenue: «Pazmenienue — 31o...».

16.  Ilponomxute onpeaenenue: «llepectaHoBKH — 3T0...».

Kourpoabuast padora Ne6
IlepBast yacTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguibHBLIL oOmMeem U3 Uemblpex
nPeodIoINHCeHHbIX

1. (1 6amm) Kakux coObITHII He OBIBa€T B TEOPUH BEPOSITHOCTE?

A) cnyuaiineie; b) Heciydaitasie; B) noctoBepHsie; I') HEeBO3MOKHEIE.

2. (1 6anm) CoObITHE, KOTOPOE MPH BBINOJIHEHUH ONPEIEICHHOW COBOKYITHOCTH YCIIOBHIHA,
0053aTeNbHO MPOU30UET - ITO:

A) cnyuaiinoe; b) HeciydaitHoe; B) noctoBepHoe; ') HEeBO3MOKHOE.

3. (1 o6amr) BeposATHOCTH CIy4aWHOTO COOBITHSI €CTh HEOTPHUIATEIBHOE YHCIIO,
3aKJIFOYEHHOE MEXIY YHCIaMu:

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

4. (1 6ann) I'pynnupoBka — 370. ..

A) ynopsjaoueHue €IMHHIl COBOKYNHOCTH 1O IpHu3HaKy, b) pa3ObueHue enuHui
COBOKYITHOCTH Ha TPYIIIBI 10 Mpu3HaKy; B) o6o0menue eqnHUYHBIX (pakToB; ') o6obOmeHne
€MHUYHBIX TIPU3HAKOB.

Bropas yacTtp

Ilpu eévinonnenuu 3adanuii 5-10 3anumume x00 pewienus u nOJIY4eHHbLIL OMEEm.

5. (2 6anna) B oduce nuzaitHepcKOro areHTCTBa HAXOATCS 8 TOCETUTENEH KEHCKOTO MoJia
u 2 myxckoro. OnpenenuTh BEPOSTHOCTh TOTO, YTO TEPBBIM K KOHCYJIBTAHTY OOpaTHUTCS
MY)KYHHA.

6. (2 6amma) Ha xondepennuio npuexanu 2 ydeHslXx u3 ['epmanun, 3 3 Cepoun u 7 u3
IBeiinapun. Kaxnplii U3 HUX AenaeT Ha KOH(pEpeHUWH oauH Aokian. [lopsmok mokmanoB
orpenensercs xxepeOrEBKoit. Haliure BEpOsSTHOCTD TOTO, UTO MATHIM OKAXKETCS JOKIIA] YICHOTO
u3 CepOun.

7. (2 6anna) Mama, Tumyp, JInana, Kocts 1 AHTOH Opocuiin )KpeOnuii — KOMY JOCTaHETCS
POeKT Mo odopmieHuto cBajgeOHoro 3ana. Haiinure BEpOsSTHOCTH TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBITIOJTHATH AHTOH.




8. (2 6amna) B smuke Tpu KpacHBIX B TpU CHHUX (hiromacTepa. diaomacTepbl BHITACKUBAIOT
10 OYepeIn B CirydaifHoM mopsiake. KakoBa BEpOSTHOCTB TOTO, UTO MEPBBIN pa3 CHHUMN (ioMacTep
MOSIBUTCS TPETBUM T10 CUETY?

9. (2 6anna) Han psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinure mony psna u
cpenHee apuMeTHIECKOe psija.

10. (2 6anna) [Ipu aHanu3e HEHOBBIX MPEANOYTCHUN KIMEHTOB IU3aHEPCKOrO areHTCTBa
MOJY4eHBbl JaHHBIC, TMPEACTaBICHHbIE B TaOJHUIE: OIS KIUEHTOB, MPUOOPETAIOIINX
JIA3aMHEPCKUE YCIYTH OJIMHAKOBOI'O HA3HAYECHUS, HO Pa3jIM4yHOM LeHbl. Halitu Moy cirydaliHOU
BEJIMYMHBI. X — IEHBI MPOJABAEMBIX YCIYT.

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
3aaHus
OtBer b B A A 0,2 0,25 0,8 0,15 172; 6500
172,75

IIpoBepounasi padora Nel2
TecTsl 10 TeMe «IJIeMEHTHI MATEMATHYECKOH CTATUCTUKH, KOMOMHATOPUKH U TEOPHU
BEPOATHOCTEI)
Bapuanrt 1

B 1. Yuenuk Bbinucan cBou olieHKH 1o anreope: 3,3,4,2,5,4,4,5,4,3. Haitaute Mo1ysb pa3HOCTH
psila TaHHBIX.
B 2. Berunciure yactoty B nmporeHTax (C TOYHOCTBIO A0 MEPBOU ASCATHIHON Ipodu) OykBbl O
B nyctuimmu M.IO.JIepmonToBa «beneer mapyc onunokwuii / B rymane mopst romyoom!..»
(3HAKM MIPETIMHAHUS U TIPOOEIIBI HE YUYUTHIBANTE).

8+9!

746!
B 4. CxonbKo pa3nuyHBIX TPEX3HAYHBIX YUCEN, B KOTOPBIX MU(PHI HE MOBTOPSIOTCS, MOKHO
cocTtaBuTh u3 mudp 0,2,3,7,9?
BS5. B 11 knacce uzyqarot 11 npeameroB. CKOTBKUMU CIOCOOaMH MOKHO COCTaBUTh
pacmucaHue Ha YeTBEpPT, €CJIU JOHKHO OBITh 8§ pa3NuYHbIX YPOKOB M UX MOPSIOK HE BayKEH?

B3. Beruuciure:

B 6. Haiinute y muorounena P(x)=(1+ 2x)4 K0>()(PUIMEHT ITpu x” .

B 7. B knacce 25 yueHUKOB, U3 KOTOPbIX 12 ymMHBIX 1 16 kpacuBbIX. [Ipu 3TOM Kaxabiil U3
YYEHHMKOB YMHBIH i (M) KpacuBblil. KakoBa BEpOSATHOCTB TOTO, YTO CIy4aiiHO BBI3BAHHBIN 1O
CIIUCKY YYE€HUK U YMHBIN, U KPaCUBBII?
C1. Cxonbkumu HyJISIMU OKaHYMBaeTcs yncio 20!?
C 2. Haiiaure ymcio nuaroHasneil npaBuiIbHOTO 15-yroapHuka.
Bapuanr 2

B 1. Yuenuk BbImucan CBOM OLIEHKH 10 anrebpe: 5,3,3,4,5,5,4,3,3,4. Haitnute Moynb pasHOCTH
MEX]y CPeTHUM apu(PMEeTHYECKUM U MEAMAaHOM 3TOTO psijia JaHHBIX.
B 2. Boiuncnure yactoty B nporieHTax (C TOYHOCTBIO 10 NEPBOM JecATUUHON Mdphl) OykBbl U
B aByctuinu M.1O.JIlepmonTOBa «MrparoT BoJIHBI — BeTep CBUILET, / Y MauTa rHetcs u
CKPHIINT...» (3HAKU IPETUHAHUS U POOEIbl HE YUUTHIBAIOTCS).
104+11!

91+8!
B 4. Cxonbko pa3iuyuHbIX TPEX3HAYHBIX YUCEI, B KOTOPBIX (PPl HE MOBTOPSIOTCS, MOKHO
coctaButh u3 udp 1,3,5,6,87

B3. Beruncnure:



BS. B 11 knacce uzyqarot 10 npeameroB. CKOIBKUMH CIOCOOaMU MOKHO COCTaBUTh
pacmmcaHue Ha Cpey, €ClIU TOJKHO OBITh 7 Pa3IUYHBIX YPOKOB M UX MOPSIOK HEBAXKEH?

B 6. Haitnute y muorounena P(x)=(1+ 3x)4 K0>(QQUIMEHT TP X°.

B 7. B xnacce 25 y4eHUKOB, U3 KOTOPbIX 17 ymMHBIX U 14 kpacuBbiX. [Ipu 3TOM Kaxxbli U3
YUYEHUKOB YMHbIN WIN(M) KpacuBblil. KakoBa BEpOsSTHOCTB TOTO, UTO CJIy4aliHO BBI3BaHHBIM IO
CIIUCKY YYEHHUK

Y YMHBIH, U KpaCUBBINA?

C 1. CxonpKMMHM HYJIIMH OKaH4YMBAeTCs uyucio 25!7

C2. HaiiguTe 4ncio quaroHajiei npaBmwibHOTO 18-yrojibHuKa.



«YTBPEX/IAIO» «COT'JTACOBAHO»

3am. qupekTopa 1mo yueOHo# yacTu [Ipencenarens ITHK
Bnagumupos J[.A. J[loponnosa E.T'.
CocraBui penojaBaTeslb MaTEMaTUKU IIporokon Ne_ ot
Manberun B.I'.

BapuaHTbI JK3aMeHAIIHOHHOH PadOThI

JJIS IPOBeEIeHUsI MUCbMEHHOI0 9K3aMeHa o marematuke 111 rpynme
I Bapuant

Oobsazamenvnan uacmo
IIpu BbImoIHeHNM 3agaHui 1-17 3anumuMTe X0 pellleHUs U MOJYYEeHHbIH OTBET.

1. (1 6amn) dnaxon mwammnyHs crout 160 pyoneil. Kakoe Hanbosbiiee yucio GpaakoHOB MOKHO
kynuth Ha 1000 py0uieii Bo BpeMsl paclipoaku, Korja cKujaka coctaBisiet 25%7?

2.(1 6ann) Ha nuarpamme moka3aHo KOJIHUECTBO noceTutened caiita PUA HoBocTtu Bo Bce THU
¢ 10 mo 29 Hosi6ps 2009 roxa. Ilo ropu3oHTaNM YKa3bIBAIOTCS THU MECSIA, 0 BEPTUKAIIN —
KOJIMUECTBO MOCETUTENEH caifTa 3a MaHHbIN AeHb. OnpenenuTe Mo uarpaMmme, Kakoro yucia
KOJIMYECTBO moceTureniel caiita PUA HoBocTy BriepBbIe IPUHSIIO HANOOJIBIIICE 3HAUCHUE.
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3. (1 6amm) OmnpenenuTe, KakKue U3 MEPEUUCICHHBIX TOUEK MPUHAAIEKAT rpaduKy GyHKINH
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 yeTBepTyn.



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
(daomacrepoB. KakoBa BEpOsITHOCTB TOTO, UTO Oy/I€T Hayra/J BhITAIleH KpacHbIH diomactep?

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 (PYHKILIUH.

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) Pemmre ypaBHeHHE COS(2T -X) + Sin (% + xj =2.



Jononnumensuas ywacmo

IIpu BoinoHeHuy 3aganuii 18-22 3anuimmTe X0 pelleHUs U MOJTYy4YeHHbIH 0TBeT
18. (2 6anna) Haiinure 00BbEM Temna, MOIYYEHHOTO IIPU BPAIIEHUN IPSIMOYTOJIBHOTO
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 miomiaas 60KOBOM MOBEPXHOCTH MUPAMUIIBL.

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 OJHOMY U3 KPUTCPUCB, IICPCUUCIICHHBIX 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 HEBEpHBIN OTBET M3-3a BEIYUCINUTEILHON OMMOKH, HO TIPU TOM 1
HMMEETCs BEpHAsl OCIEA0BATEIbHOCTh BCEX IIArOB PEIICHUSI.

Pelienue He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX 0

BBIIIIC.




«YTBPEXIAKO» «COI''TACOBAHO»

3aM. 1upeKTopa no yueOHoN YacTu [Ipencenarens [TIK
Brnagumupos JI.A. [Toponnosa E.I'.
CocraBui npenojaBaTesib MaTeMaTUKU IIpotokon Ne_ ot
Manerun B.I'.

BapuaHTbl 3K3aMeHAIIHOHHOM PadoThI

JJIS1 IPOBeIeHUsI MUCbMEHHOTI0 3K3aMeHa o Martematuke 111 rpynme
II Bapuant

Oosazamenvnan uacmo
IIpu BoimostHennu 3aganuii 1-17 3anumuTe X0 pelieHUs U MOJY4YCHHbI OTBeT.

1.(1 6amm) HlapukoBas pyqka ctout 40 pyosneit. Kakoe HanOobIee 4uCiio TAKUX PYyIeK MOKHO
Oynet kynuth Ha 900 pybneiil mocne nossimeHus 1neHsl Ha 10%?

2.(1 6amn) Ha nuarpamme moka3aHo KoJIHuecTBO noceturenei caiita PUA HoBocTu B TeueHue
Kaxoro Jaca 8 nexadpst 2009 roga. [To ropuszoHTany yka3slBaeTcsi HOMEP 4aca, 0 BEPTHKAIU —
KOJIMUECTBO MOCETUTENEH caifTa 3a qaHHbIi yac. Onpenenure mo Auarpamme, 3a Kakoi 4ac B
IaHHEBIN IeHb Ha caiite PUA HoBocTi oOBIBaI0 MaKCUMAJIBHOE KOJIMYECTBO ITOCETUTEIEH.
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3. (1 6amm) Ompenenure, Kakue U3 NEPEUNUCICHHBIX TOYEK MPUHAICKAT rpaduKy QyHKIHH
y(x)=5-4x A(1;1), B(0;-5), C(2;-3), D(3; -3).

4.(1 6ann) Beluucnute 3Hadenus Beipakenns 6 3 93(0,25) 025



. . 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



Jlononnumenvnasn uacmo
IIpu BeInoiHeHuH 3agaHuii 18-22 3anuMiuTe X0 pelieHUs U MOJy4YeHHbI OTBET

18. (2 6amna) O6bEM mapa pased 367 cm>. HaiiiuTe Mmiomma s HOBEPXHOCTH I1apa.

19. (2 6anna) Haiinute npoMeskyTky yObIBaHUS GYHKIUK Y = 2x°+ 9x>— 24x.

20. (3 6amra) BricoTa mpaBHIIBHOM TPEYTroJbHON TUpaMUIbl paBHA 8cM, a 60KOBOE pedpo —
10cm. Haitnure miomiaas 60KOBOH MOBEPXHOCTH MUPAMULIBI.

21. (3 6amna) Pemmre cucteMy ypaBHEHHiI: x-y=8

22. (3 6anna) Haiinure perenus ypaBHeHus: 2sin” x+ Scosx = 4.

Kpurepun oneHk# BbINOJIHEHHS padoThI

Orenka Yucno 6annos,
HEO0OXO0MMOE JIJIsl TTIOTYICHHS OIICHKU
«3»(YIOBIETBOPUTEIHHO) 9-14
«4» (xopor1o) 15-20
(HEe MEHee OJTHOTO 3aJIaHUs U3 JOTIOJTHUTEIIFHON YaCcTH)
«5» (OTIUYHO) 21-30
(He MeHee JIBYX 3aJlaHHi U3 JIOTIOJTHHUTEIBHONW YaCcTH)

Kpurepuu onenku 3aganust Ha 2 Gania

ConeprxkaHue KpuTepust bambl
Pemenne 000CHOBaHHO, TIOJIy4€H BEPHBIN OTBET. 2
1) [Tosry4yeH HEBEPHBIM OTBET M3-3a BEIYMCIUTEILHON OMUOKH, HO TIPH 1

ATOM MMEETCSl BepHasl MOCJIEeI0BATEILHOCTh BCEX IIATOB PEIICHHUS.
2) TlonyyeH BepHBIl OTBET, HO pelIeHHE HEJOCTATOYHO 0OOCHOBAHO.
PeleHre He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUUCIEHHBIX 0
BBIIIIE.

Kputepuu ouenku 3aganust Ha 3 Gana

CoJiepkaHue KpUTepust banbl
Pemenne 060CHOBaHHO TOJIYYE€H BEPHBIN OTBET. 3
[TonmyueH BepHBIN OTBET, HO UMEETCSI HEIOCTATOYHOCTh OOBSICHEHUN B 2
X0JI€ peuIeHusl.

[TonmydeH HEBEPHBI OTBET M3-32 BEIYUCIUTEIIHEHON OMIMOKH, HO IIPH 3TOM 1
MMEETCsl BEpPHAsl MOCIEA0BATENbHOCTh BCEX IIArOB PEIICHUSI.




Pemenne ne COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, ICPCUNCICHHBIX 0
BBIIIC.

«YTBPEXJIAKO» «COI''TACOBAHO»
3am. qupekTopa mo yueOHo# yacTu [Ipencenarens MK
Brnagumupos /1. A. Jloponnosa E.I'.
CocraBu IIpeno1aBaTe b MaTeMaTHKH [Tpotoxon Ne_ ot
Manerun B.T'.

BapuaHTbl 3K3aMeHAMOHHOI padoThI
JJIS IPOBeIeHUsl MUCHbMEHHOI0 9K3aMeHa o Marematuke 111 rpynme

III BapuanT

Oosazamenvuan uacmo
IIpu BpImosHeHnHu 3aganuii 1-17 3anumuTe X0 pelieHUs U NMOJY4YCHHBIN OTBeT.

1. (1 6amn) B mauke 500 nmuctoB 6ymaru ¢popmata A4. 3a Hepento B opuce pacxomyercs 1200
nucToB. Kakoe HauMeHbIliee KOJIMYECTBO Mavyek OyMaru Hy)»KHO KyNuTh B oduc Ha 4 Hexenn?

2.(1 6amn) Ha pucyHke »XKMUpPHBIMH TOYKaMH TTOKa3aHO CYTOYHOE KOJIMYECTBO OCA/IKOB,
BhimagaBmux B Kazanu ¢ 3 mo 15 despans 1909 roga. [1o ropu3oHTany yKa3bIBarOTCS YUCIa
MecsiIa, M0 BEPTUKAIN — KOJIMYECTBO OCAIKOB, BHIIABIINX B COOTBETCTBYIOILUH ICHb, B
MUJUIIMETpax. [ HarasiAHOCTH KUPHBIE TOUKU Ha PUCYHKE COEAMHEHBI InHuel. Onpenenure
M0 PUCYHKY, KAKOTO YHCIIa BIIEPBBIE BHIIAIO 5 MIJUIMMETPOB OCAIKOB.

7

&

3. (1 6anm) Ompenenute, Kakue U3 NEPEUNUCICHHBIX TOYEK MPUHAIEKAT rpaduKy QyHKIHH



y(x)=3-2xA(1;2), B(4;-5), C(2;-1), D(3; -3).

3 -
4.(1 6amun) Haiiqute 3HaUeHHE BBIpAKEHHS b - (b7) npub =4,

. . 5
5.(1 6amn) Haiimure 3Ha4YeHHE Sind., €CJIM U3BECTHO, YTO COSO= BT u o€ 3 yeTBepTun.

6. (1 6amn) Permure HepaBencTso 821> 0,125.
7. (1 6amn)Haitnure 3HaueHne BeipaxkeHusilogr4+logs625+1g0,1-1g1.
8.(1 6amn) Pemmre ypaBaenue logs(2x+1) =logs13 +1.

9. (1 6amn) B xop3une nexar 5 mondepé3oBukoB, 4 6opoBuka u 3 nucuuku. Kakosa
BEPOSITHOCTh, YTO OYJET HayraJ| BhITAlleHA TUCHUYKA?

Hcnons3ys rpaduk ¢pynkiuu y = f(x) (cM. puc. Hike), onpenenure U 3aluIuTe OTBET:
10. (1 6ay1) Hanmensiee 1 Haubosblee 3Ha4YeHUE (PYHKITUH.
11.(1 6amm) [IpomexyTku Bo3pacTaHust U yOBIBAaHUS (DYHKITUH.

12.(1 6amn) [pu kakux 3HaueHusx xf(x) > 0.

Ty A

13.(1 6amn) Tpu pedpa nIpsIMOYTOIBHOTO TTapaUieJenuIea, BRIXOASIINE U3 OJTHON BEPIIUHEI,
paBHbI 4, 6, 9. Haiinute peOpo paBHOBEIHUKOTO €My Kyo0a.

14. (1 6amwn)Haitaute GyHKIMM, TPOM3BOAHON KOTOPBIX sABIseTCs GyHKIHs f(x) = 2x + X7,
15.(1 6amn)Haitnure o6acTe onpeneneHus PyHKIUN y = +/2x + 1.

16. (1 6amn) Pemuts ypaBHEHHE

Vil +x-2=2



17.(1 6ann) Pemmure ypaBuenue 4cosx’-1= 0.

Jononnumenvnasn wacmo
IIpn BpImosHeHnu 3aganuil 18-22 3anumumTe X0 pelIeHUsI M MOJY4YeHHbIH 0TBeT
18. (2 6aynma) Haiigure mutomaab NOTHON MOBEPXHOCTH TEJA, MOJIYYEHHOTO TIPU BPAIIEHUU
NPAMOYTOJIbHUKA CO cTOpoHaMH 6¢M 1 10cM BOKpPYT €ro OCM CUMMETPHUH, NTapajijieIbHON
OoJbIIIel CTOPOHE.

19. (2 6anna)Haiinure mpoMexKyTKM BO3pacTaHus GyHKIHHU y = - X+ x°+ 8x.

20. (3 6amna) Jlmaronams OCHOBaHUSI MPSMOYTOIBHOTO Mapajuienenuneaa pagaa 10 cm, a
nuaroHanu OOKOBBIX IpaHel 2+/10 cM u 2+/17 cMm. Halimute 00b€M mapaenenumnesa.

x-y=7
21. (3 6amma) Pemute cuctemy ypaBHEHUM:

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

Kpurepun oneHkH BbINOJIHEHHS padoThI

OrneHka Yuciio 6aios,
HEO0XOAMMOE ISl OTYIEHUS OLEHKH
«3»(yIOBIETBOPUTEIHHO) 9-14
«4» (xopor1io) 15-20
(He MeHee OJTHOTO 33/IaHHUs U3 JOTIOJTHUTEIHHON YacTH)
«5» (OTAMYHO) 21-30
(He MeHee IBYX 3a/IaHU U3 JIOTIOJIHUTEIBHOMN YacTH)

Kpurepun ouenku 3aganus Ha 2 Oania

ConepkaHue KpuTepus bambt
Pemennie 000CHOBaHHO, OJIY4YE€H BEPHBIM OTBET. 2
1) [Tomy4yeH HEBEPHBIM OTBET M3-3a BEIYUCIUTEILHON OMMOKH, HO TIPU TOM 1

HMMeEEeTCs BEpHAsl OCIEA0BATEIbHOCTD BCEX IIAaroB PEIICHUSI.
2) IlonyyeH BepHBIl OTBET, HO pellIeHHe HeJOCTATOYHO 0OOCHOBAHO.

Pemenuie He COOTBETCTBYET HM OAHOMY U3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BBIIIIE.




Kputepuu onienku 3aganust Ha 3 Ganna

CopneprxkaHue KpUTepus bansl
Pemenrie 000CHOBaHHO TOJTYYEeH BEPHBII OTBET. 3
[Tony4eH BepHBI OTBET, HO UIMEETCSI HEJOCTATOYHOCTh OOBSICHEHUH B X0/1€ 2
pEIICHHUS.
[TosrydeH HEBEpHBIN OTBET W3-3a BEIYUCIUTEIBLHON OMUOKH, HO TIPU TOM 1
MMEETCs] BEpHasl [10CJIEA0BATEIbHOCTh BCEX IAr0B PELICHMUSL.
Perienue He COOTBETCTBYET HU OHOMY U3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBIIIIE.
«YTBPEXJIAKO» «COI''TACOBAHO»
3am. nupekTopa 1o yueOHOM yacTu [Ipencenarens ITIIK
Brnagumupos J1.A. Jloponnosa E.I".
CocraBuil IpenoiaBaTeslb MAaTEMaTUKN [Ipotokon Ne_ ot

Maneruu B.T'.

BapuaHTbI 3K3aMeHAIIHOHHOH PadoThI

JJISl IPOBeIeHUs MMCbMEHHOI0 IK3aMeHa 1o marematuke 111 rpynme

IVBapuant

Ooazamenvnana yacmep

IIpu BeInoiHeHuu 3aganuii 1-17 3anummTe X0 pelIeHUs] U MOJTYYEeHHbIH OTBeET.

1. (1 6amn) AHs Kynuia npoe3aHoi Ouier Ha MecsI U caenana 3a Mecsl 41 nmoe3aky. CKoOIbKO
py0Iieil oHa C3KOHOMMIIA, €CIIU Ipoe3THON OmeT Ha Mecsit ctout 580 pyOreil, a pazoBas

noe3zaka — 20 pyoneit?

2.(1 6amn) Ha pucyHke >KUpHBIMU TOYKaMH [TOKa3aHO CYTOYHOE KOJIMYECTBO OCA/IKOB,

BoimagaBmux B Tomcke ¢ 8 mo 24 suBapst 2005 roga. 1o ropru3oHTany ykaspIBarOTCs YUCIa

MCCilla, 10 BEPTUKAJIU — KOJIMYCCTBO OCA/IKOB, BBINIABIIUX B COOTBGTCTBYIOIJ_[I/Iﬁ JACHb, B

MUUIMMeETpax. st HarasAHOCTH JKUPHBIE TOYKM HA PUCYHKE COEIMHEHBI JIMHKEHN. Onpenenure
10 PUCYHKY, KaKOI'0 4McJla 3a JaHHbBIN IEpUOJl BIIEPBBIE BINAJIO POBHO 1,5 MuumeTpa

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

1416 | 1247
4.(1 6amn) Haiimute 3Ha4eHNE BBIPAKEHHS 20 (207)7 1 (207) npux = 3,
. .12
5.(1 6amn) HalinuTe 3Ha4e€HUE COSOL, €CIIH U3BECTHO, YTO s1n(x:E u o€ 1 4yeTBEPTL.

6. (1 6amn) Permure HepaBencTso 100%+1< 0, 1.
7. (1 6ann)HaiiguTe 3nauenue BoipaxkeHuslogs27-1g0,01+logoe 0,36+1og71.

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

9. (1 6amn) [Ipy moAroToBKe K 3K3aMeHy y4eHHUK Bblyuris1 75 BonpocoB u3 100. Kakosa
BEPOATHOCTH TOT'0, UTO €MY Ha IK3aMEHE TOMNaIETCSl BOIPOC, KOTOPHIA OH HE BBIYUHII?
Ucnions3ys rpaduk dyakuumy= f(x) (cMm. puc. Huxe), onmpenenuTe v 3aUIINTE OTBET:

10. (1 6amn) Haumensiiee u HanOosblee 3HaUeHUE (DYHKIUH.

11.(1 6anm) [IpomexyTku Bo3pacTaHusi U yObIBaHUS (QYHKITHH.

12.(1 6aymn) [pu kakux 3HaveHusx xf(x) > 0.



13.(1 6ayn) Tpu pebpa mpsIMOYroJIBLHOTO IMapalIeIeuIIe/[a, BRIXOSIINE U3 OJHON BEPITUHBI,
paBasbl 10, 5, 20. Haiinure peOpo paBHOBEIMKOTO €My Ky0a.

14. (1 6ann)Haiiaute Bce nepoobpasusle Gynkmuu f(x) = 2x°- 6x*+ x -1 .

15.(1 6aymn)HaiiquTe 00acTh onpeaeneHus GyHKIHHA y =~/6 — 8x .

16. (1 6amn) Pemmth ypaBHeHHE VX —2 =X —8

17.(1 6amn) Pemmre ypaBHEeHHE 2cos§— V3 =0.

/Ionwmumeﬂbua}l yacmo
IIpu BbImoIHeHUM 3a7aHui 18-22 3anumuTe X0 pelieHHs U MOJYyYeHHbI 0TBET

18. (2 6amr) Beicota koHyca paBHa 12¢cMm, a ero oopa3yromias 13cM. HaliguTe mutomnaas moaHOM
MMOBEPXHOCTU KOHYCA.

1
19. (2 6anna) Haiingure Touku skctpeMyma GpyHkimuf(x)=2x> —5x4—8.

20. (3 6amma) PeOpo HIKHETO OCHOBAHHUSI MTPABUIIBLHOM YETHIPEXYTOIBHOM MPU3MBI yJAJIEHO OT
IUIOCKOCTHU BepxHero ocHoBaHus 10cM. PaccTosiHus MeX Ty TpOTUBOJIEKALUMH OOKOBBIMU
pebpamu paBHbl §cMm. Haitnure 00bEM TpU3MBIL.



21. (3 6anna) Pemmre cucteMy ypaBHCHHUI: Ax-y=2
22. (3 6ana) Haiiute pemmenus ypaBHeHus: 2sin® x +7cosx + 2 = 0.

Kpurepun oneHk# BbINOJIHEHHS padoThI

Ornenka UYucno 6amios,
HEO0OXOUMOE JIJIs TTOTYICHHS OIICHKH
«3»(y1OBIETBOPUTEINIHLHO) 9-14
«4» (xoporto) 15-20

(HEe MeHee OJTHOTO 3aJIaHUsl U3 JAOTOTHUTEILHON YacTH)

«5» (OTIAMYHO) 21-30

(He MeHee JIBYX 33/IaHU U3 JOTIOJIHUTEIBHON YacTH)

Kputepuu oniennBanust 3a1anus Ha 2 Gajuia

CoJiepkaHue KpUTepust banbt
Pemenne 060CHOBaHHO, OJTy4€H BEPHBIN OTBET. 2
1) [ToryyeH HEBEPHBIM OTBET HM3-3a BEIYMCIUTEILHON OMMOKH, HO TIPU TOM 1
MMeEEeTCsI BEpHasl MOCIEA0BaTEIbHOCTD BCEX IIAaroB PEIICHUSI.
2) TlonyyeH BepHBIl OTBET, HO pellIeHHe HeJOCTATOYHO 00OCHOBAHO.
Pelienne He COOTBETCTBYET HU OHOMY U3 KPUTEPUEB, IEPEUUCIEHHBIX 0
BBIIIIE.

Kputepuu onenku 3aganust Ha 3 Gana

CoJiepkaHue KpUTepust banbr
Pemenne 000CHOBaHHO TOJIYYE€H BEPHBIA OTBET. 3
[TomyueH BepHbIN OTBET, HO UMEETCSI HEIOCTATOYHOCTh OOBSICHEHUI B XOJI€ 2
penieHusl.
[TorydeH HEBEpHBIN OTBET W3-3a BEIYUCIUTEILHON OMUOKH, HO TIPU TOM 1
MMEETCsl BEpHAsl MOCIEA0BATENbHOCTh BCEX IIArOB PEHICHUSI.
PelieHue He COOTBETCTBYET HU OHOMY U3 KPUTEPUEB, IEPEUUCIEHHBIX 0

BBIIIIC.

4. NudopmauunonHoe odecriedyeHue 00y4eHUus

Ilepeuensr pexkoMeHayemMbIX Y4eOHbIX u3aaHuii, WHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JINTEPATYPbI

OCHOBHBIE UCTOYHUKU:

1. Anrebpa u Havanma aHanmmza: yueOnuk g1 10 — 11 ki
oOmreoOpa3zoBaTenbHbIX  yupexnenuii / Kommoropos

IIpocenienue, 2017.

2. Mopnkosuy, CeMeHOB. AnreOpa 1 Hayajaa MaTeMaTUYECKOro aHanu3a, 10k

( B 2 gacTsx), Muemo3una, 2017r.

A H.




. MopakoBuu, CemeHOB. AnreOpa 1 Hauajga MaTeMaTUYeCcKoro aHanusa, 1 1k

( B 2 vactax), Muemosuna, 2017r.

. T'eomerpus. 10 — 11 kiaccel: yueOHUK Jy1sl 001Ie00pa3oBat. yupexaeHui /

JI.C. Aranacsmn, - M.: [Ipocsemenne, 2017.

. boromonor H.B. Camoiinenko I1.1. MaremaTuka: yq4eOHUK JJIs1 CCY30B, -

M.: dpoda, 2017.

I[OHOJ'IHI/ITCJ'IBHBIG HUCTOYHHKMH.

A

8.

9.

Konsrun FO.M. u np. Maremaruka (Kuura 1). — M., 2003.

Konsrun FO.M. u np. Maremaruka (Kuura 2). — M., 2003.

boromonos H.B. Maremaruka, yaeonuk mis CI1O, FOpaiit, 2017
[Texnenkuit N.J1. MaTematuka: YueOuuk. — M.: MactepcTtso, 2001.
boromonos H.B. IIpakTtuueckue 3anarus no maremaruke, - M., 2011
boromonoB H.B. COopuuk 3amay mo maremaTuke: yuyeOHOEe mocoOue st
ccy30B, - M.: IIpoda, 2009

Husopoxkuna JI.M., Mopo3osa 3.A., 'epacumoBa U.A., Kuraukos U.B.
OCHOBBI CTATUCTUKH C AJIEMEHTAMH TEOPUHU BEPOSTHOCTEHN SISl 5KOHOMUCTOB:
PykoBozacTBo s pemenus 3aaad. — PocroB H//l: @enuke, 2001.
SA6nonckuii C.B. BBeneHre B TUCKPETHYIO MaTeMaTHKy. Y 4eOHOe rmocolue.
— M.: Beiciias mkona 2002.

Owmenpuenko B.T., Kyp6aTtosa 2.B. Maremaruka. ®enuxc 2005.

10.TTakeT mpUKIaAHBIX POTPAMM IO KypCY MaTeMaTHUKH



