BIO/PKETHOE ITPO®ECCHOHAJIbHOE OBPA3OBATEJILHOE VUPEXX/EHUE
OPJIOBCKOU OBJIACTU
«OPJIOBCKUU TEXHUKYM ITYTEU COOBILEHUSI UMEHU B.A. JIAITIOUKUHA»

®OHJA OIIEHOYHBIX CPEACTB
1o 0011e00pa3oBaTeIbHON TUCIIUILIMHE

OV .06 <KMATEMATHUKA»

no crnenuaiibHoctu CIIO

09.02.01 KoMmnbloTepHble CHCTEMbI H KOMILTEKCHI
ykpynHenHas rpynna 09.00.00 MadopmaTuka u BbIMUCIUTEIbHAS TEXHUKA

2023



®DoH/T OLIEHOYHBIX CPEACTB Mo 001meoopazoBaTenbHoi auctumumae OY . 06 «MaTtemaTukay
pa3paboTaH Ha OCHOBE

00pa3oBaTebHOM MpOrpaMMbl MOATOTOBKH crnenuanuctoB cpeaHero 3peHa (OII TIHICC3)
cpenHero npodeccnonansHOro 06pazoBanus no crnenuanbHocTd (09.02.01 KoMnbOTepHBIE CHCTEMBI
U KOMILJIEKCHI;

paboueit mporpammsel 061Ieo0pazoBaTenbHO nucuuminabl OY [1. 06 «MaremaTtukay.

Opranmsanus - pazpaboruuk: BIIOY OO «OprnoBckuii TEXHHKYM IyTell cooOiieHus umeHu B.A.
JlarmoukuHa»

Pazpaborunku:
TepuoBeix H.U., metomuct BIIOY OO «OpnoBckuil TeXHHUKYM MyTel cooOmieHus uMeHu B.A.

JlammouknHay,;

®ponosa Jlrogmuna Hukonaesna, npenoaasatens matemMaTuku bIIOY OO «OpioBckuii TEXHUKYM
nyteit coobmenus umenu B.A. JlanoukuHay;

BenenukroBa Jlapest AnekcanapoBHa, penoaasaresib MareMatuku bIIOY OO «Opnosckuii
TEXHUKYM IyTel coobmieHus umenu B.A. Jlanoukunay;

PaccmoTrpeHo, 0100peHO ¥ PEKOMEHI0BAaHO K KCIIOJIb30BAaHHIO HA 3aCEJaHUU MPEAMETHO-IIMKIOBOW
KOMHCCHUU TYMaHUTAPHBIX TUCIHILIHH

IIporokois Ne 1 ot «30» aBrycra 2023 r.

COTI'JIACOBAHO:

[IpoBepeHo: Sossttabnoe oSN
E : N\ 3ag. otaenom OIT
o / IS/ %‘ Wpanosa E.JI.

s

Teproseix H. K. g PCA T~




Coneprxanue

1. PEBYIBTATBI OOYUEHUS ...ccuvivviiieatieitisiee ittt ettt b et b et b bbb bt en e 8
1. ®oH OIEHOYHBIX CPEJICTB JIUIST BXOTHOTO KOHTPOIIS 1. vvveevveeessrensssreessssesssssessssnesssssessnsnesans 10
2. QOHJT OLIEHOYHBIX CPEJICTB IS TEKYIIETO KOHTPOIS «.c.vvveveanveesseeaseessireassesssnesssesssnssnsesssnns 12
3. ®oH/I OLICHOYHBIX CPEJICTB JIJIST PYOCIKHOTO KOHTPOIIT .vvevrvvressvrresssreessreesssresssnessssesssneenns 28

4. ®oHJ OLICHOYHBIX CPEICTB JJIsl IPOMEKYTOUHOM ATTECTAIUU (IKZAMEH) ...vvvervveeeiveennenes 29



@®oHn oneHouHBIX cpeactB (manee — DOC) mo oO0meoOpa3oBaTeIbHONW AUCHUIIIHHE
«Marematuka» pazpaboran Ha ocHoBe TpeboBanuit ®I'OC COO u PI'OC CIIO, ¢ ydetom
npoeCCUOHATLHON HANpaBJIIEHHOCTH MPOTPaMM  CpEeIHEro Mpo(ecCHOHANBHOTO 00pa30oBaHus,
peanu3yeMbIxX Ha 6a3e OCHOBHOrO 0011ero o0pa3oBaHMsL.

OcHoBHas 11e7b co31aHus (POH/IA OLEHOYHBIX — YHU(PUKALUS U CTaHJApTU3AIMS TPEOOBaHMIA K
pe3yabTataM OOy4YeHHs CTYJEHTOB TEXHUYECKOro MNpoduiIs M COBEpPIICHCTBOBAHUE COAEP KAHUSA
00111e00pa30BaTeNbHON AUCIUIUIMHBI 7151 GOPMHUPOBAHUS YMEHHUN U 3HAHUH.

Koawbl
pe3yJbTaToB

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

OK 1

Bribupath ciocoOs! perienus 3aaad npo(ecCHoHAIBHON JesITeIbHOCTH
HNPUMEHUTEIBHO K PA3INYHBIM KOHTEKCTaM;

OK 2

Hcnonp30BaTh COBPEMEHHBIE CPEJICTBA IIOUCKA, aHAIN3a U HHTEPIIPETALINN
uHpOpMaLKU ¥ HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBITIOJIHEHUS 3a/1a4
npodecCHOHATIBHOMN 1 TEIbHOCTH,

OK 3

[TmanupoBaTh U pean30BBIBATE COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE
pa3BUTHE, TPEANPUHUMATEIBCKYIO JESTENLHOCTD B MPOoQeccCHOHANBHOM cdepe,
UCTIOJIF30BaTh 3HAHUS 110 (PMHAHCOBOW T'PAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIlUsX;

OK 4

3(1)(1)6KTI/IBHO B3aUMOJICHCTBOBAThH U pa6OTaTB B KOJUICKTHBEC 1 KOMAaHJC,

OK9

[Tonp30BaThCst MPOPECCHOHANBHON TOKYMEHTAIIMEH HA TOCY1apCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

JIP 4

[TposBISIOIINI ¥ JAEMOHCTPUPYIOIIUN YBAKEHUE K TPYAY YEJIIOBEKA, OCO3HAIOLIMI
LIEHHOCTh COOCTBEHHOI'O TPYyAa M TpyJda APYruX JoJed. ODKOHOMHUYECKU aKTHUBHBIM,
OpUEHTUPOBAHHBIM HAa OCO3HAHHBIN BHIOOP cheprl nMpodeccuoHaNIbHON AEATEIbHOCTH
C YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB, MOTPEOHOCTEH CBOEW CEeMbU, POCCHICKOIO
oOmiecTna. Bripaxaromnii OCO3HaHHYIO TOTOBHOCTh K MTOJIYYEHUIO
npogecCHOHAIBLHOr0 00pa30BaHusl, K HEMPEPHIBHOMY 00pa30BaHHIO B TEUCHUE JKU3HU
JleMOHCTpUpYIOIIMM ~ TMO3UTUBHOE OTHOUIEHME K  PEryJMpPOBAHHUIO  TPYAOBBIX
oTHomeHNH. OpHUEeHTHPOBAaHHBIH Ha caMoOOpa3oBaHME U NPOPECCHOHATBHYIO
MEPENOATrOTOBKY B YCJIOBHSIX CMEHBI TEXHOJIOIMYECKOTO YKJIaJa U CONYTCTBYIOIIMX
COLUaANIBbHBIX nepeMeH. CTpeMsiuiics K GOpMUPOBAHUIO B CETEBON Cpesie JIMYHOCTHO
1 Ipo(eCCHOHATIBHOTO0 KOHCTPYKTUBHOTO «IIM(POBOTO CIIEIa»

JP 5

JleMOHCTpUpYIOIIUI IPUBEPKEHHOCTh K POJHON KYIbType, HCTOPUYECKON MaMATH HA
OCHOBe J1100BM K PonuHe, Hapony, Manoil poJiMHe, 3HaHUS €r0 UCTOPUM U KYJIbTYpBI,
IPUHATHE TPAJULHMOHHBIX LEHHOCTEH MHOTOHAlMOHAIBHOrO Hapoaa Poccun.
Boipaxkaronuii cBOIO 3THOKYJIBTYPHYIO HIEHTUYHOCTh, CO3HAIOLINI ceOsl maTpuoTOM
Hapona  Poccun, — medATenbHO  BBIP@XKAIOIMIMM  YYBCTBO  IPUYACTHOCTH K
MHOTOHalMoHanesHOMY Hapoay Poccun, k Poccuiickomy OteudectBy. [IposBistommnii
LIEHHOCTHOE OTHOIIEHHE K MCTOPUYECKOMY U KYJIBTYpPHOMY HACIEIUIO HApPOJIOB
Poccun, K HalMOHANBHBIM CUMBOJAM, NpPAa3gHUKAM, I[AMATHUKAM, TPaJUuLUsAIM
HApoJOB, TMpoXHUBarOIKX B Poccuu, K COOTEUECTBEHHHUKAM 3a PYOEKOM,
MOJNJEPKUBAIOIUN HUX 3aMHTEPECOBAHHOCTh B COXPAHEHHUU OOIIEPOCCUNCKOMN
KYJIbTYPHON MIEHTUYHOCTH, YBAXKAIOIIMH UX MpaBa

JIP 6

OpueHTHpOBaHHBIM Ha MPO(EeCCUOHATBHBIE TOCTIKCHHS, NEATEIHLHO BBIPAKAFOIIMI
MO3HABATEJIbHBIE MHTEPECHl C YYETOM CBOMX CIOCOOHOCTEH, 00pa3oBaTeIbHOro MU
poecCHOHALHOT0 MapHIpyTa, BEIOpaHHOW KBaJIM(UKAINH

JP9

Co3Haromuil IeHHOCTh JKU3HH, 3]I0pOBbsi U 0€30MacHOCTH. Cobnromatonii 1
MpOMNaraHupyomuil  310poBeI  00pa3 KU3HU (300pOBOE MHUTAaHUE, COONIO/IEHHE
TUTUEHBI, PEKUM 3aHATUH M OTAbIXa, (pu3nyeckas aKTUBHOCTH), AEMOHCTPUPYIOIINN
CTpeMJIeHHE K (PU3UYECKOMY COBEpLICHCTBOBaHMIO. [IposBIsIOMINI CO3HATENBHOE U
000CHOBaHHOE HETPUATHE BPEAHBIX NMPUBBIYEK W OMACHBIX HAKIOHHOCTEH (KypeHue,
yNoTpeOJeHHE aJIKOroJisl, HAapKOTHKOB, IICHXOAKTHUBHBIX BEILECTB, a3apTHBIX UIP,

4




T00BIX (JOPM 3aBUCUMOCTEH ), TECTPYKTUBHOTO MOBEJICHUS B OOIIECTBE, B TOM YHCIIC B
1¢poBoi cpese

JIP 10

bepexnuBo OTHOCAIIMKCS K NMPUPOJHOMY HACJIEIUIO CTPaHbl U MUPA, MPOSBISIOIIHNMA
c(OPMHPOBAHHOCTh JKOJIOTUYECKOH KyJIbTYyphl Ha OCHOBE ITOHMMAHHS BIMSHUS
COLIMATIbHBIX, PKOHOMUYECKUX U MPOPECCHOHATBHO-TIPOU3BOJICTBEHHBIX MPOIIECCOB Ha
OKPYKAaIoILIYI0 cpeny. Beipaxkaromuil 1eITeNbHOE HENPUATHE JECUCTBUNA, TPUHOCSAILUX
Bpel MNpPHUPOJE, PACHO3HAIOUINI OMAacHOCTH CpeAbl OOUTaHMs, MPEeayNpex AN
PUCKOBAaHHOE IOBEACHME JPYIMX TIpaxJaH, MNOMYJSIPU3UPYIOUIMI  criocoObl
COXpaHEHHUs MaMATHUKOB NPHUPOABI CTPaHbl, PETUOHA, TEPPUTOPUHU, IMOCEIECHUS,
BKJIIOUCHHBIN B O6H.[CCTB€HHLIC HWHUIUATHUBbI, HAITPABJICHHBIC HA 3360Ty O HUX

JIP 13

HemoHncTpupyromuii ymenue 3¢ (HeKTUBHO B3aMMOACHCTBOBATh B KOMaH /1€, BECTH
JIMAJIoT, B TOM YHMCJIE C UCIOJIb30BAaHUEM CPEJICTB KOMMYHUKAIUU.

JIP 14

JleMOHCTpHpYIOIINIA HaBBIKK aHAJIM3a U UHTEPIIpeTaluy HHGOPMaIUU U3 PA3INYHBIX
MCTOYHUKOB C Y4ETOM HOPMAaTHUBHO-IIPABOBBIX HOPM

JIP 15

JleMOHCTpHP YOI TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMUIO, B TOM YHUCIIE
camM000pa30BaHuIO, HA MPOTSHKCHUN BCEH )KU3HH; CO3HATEIIPHOE OTHOIICHUE K
HETPEPHIBHOMY 00pa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MPOPECCHOHATLHON U
00ILIECTBEHHOH AeATEIbHOCTH.

MP 01

CamocTosaTenbHO (HOpMYITHPOBATh U aKTYAIU3UPOBATh MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE; YCTAHABIIMBATh CYIIIECTBEHHBIN MMPU3HAK WIIM OCHOBAHUS IS
CpaBHEHHUS, KJIacCU(PUKALUU U 000OIICHUS; ONIPEIENIATh LIEIH IeATEeIbHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUU UX TOCTHKCHUS; BBISBIISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS
B PacCMaTpPUBAEMbIX SIBJICHUSIX; BHOCUTh KOPPEKTUBBI B ICITEILHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEJISIM, OLICHUBATh PUCKHU MOCIIECICTBUI IS TEIILHOCTH;
pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEHICHUH KU3HEHHBIX MPoOIIeM.

MP 02

Bianers HaBbIKaMu yueOHO-HCCIIEIOBATENHCKON U TPOCKTHOM JIEATETLHOCTH,
HABBIKAMU pa3perieHus npooieM; CliocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHECHHUIO Pa3JIMYHbIX METOJ0B
[I03HAHUs; OBJIAJICHUE BUIAMU JEATEIBHOCTH 10 IOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYAIIUSX,
B TOM YHCIIe TIPU CO3J]aHUH YU€OHBIX M COIMAIBHBIX MTPOEKTOB; (HOPMHUPOBAHHE
HAay4YHOT'O THIIa MBIIUICHHS, BIAaJIEHUE HAYYHONW TEPMHUHOJIOTUEN, KITFOUYEBBIMU
MOHSITUSIMHA U METOJIaMU; CTaBUTh U (DOPMYIUPOBATh COOCTBEHHBIE 33/1a4U B
00pa3oBaTenbHON AEATENHPHOCTH U KU3HEHHBIX CUTYAIIUSIX; BBISBIISITH IPUIUHHO-
CJIEZICTBEHHBIE CBSA3U U aKTyaJIM3UPOBATH 33/1a4y, BBIJABUTATh TUIIOTE3Y €€ PELICHUS,
HaXOJUTh apryMEHTHI JJIS I0KA3aTeIbCTBA CBOMX YTBEPKJICHUH, 3a/1aBaTh MMapaMeTpPbl
Y KPUTEPUH PELLIECHUS; AHAIM3UPOBATH MOJIYYEHHBIE B XOJE PEIICHUS 3a0a4l
pEe3yJbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH N3MEHEHUE
B HOBBIX YCJIOBHUSX; JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIICHHUBATh MPHUOOPETEHHBIH
OTIBIT; pa3pabaThIBaTh TUIAH PEIICHUS TPOOIEMBI C YIETOM aHATN3a UMEIOIIHXCS
MaTEepUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB; OCYILECTBIIATD LIEJICHAIIPABICHHbBIN
MOMCK TepEeHOCca CPEJICTB U CITOCOOOB JACHCTBUA B MPOGECCHOHATBHYIO CPEly; YMETh
MIEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO U IPAKTHUECKYIO 00IacTH
JKU3HENIEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX TPEAMETHBIX
oOmacTeii; BEIABUTATh HOBBIE HJICH, TIPeIaraTh OPUTUHATIBHBIC TTOIXO/IbI U PELICHHUS;
CTaBUTH NMPOOJIEMBI U 33]]a4H, JTOMYCKAIONNE ATbTEPHATUBHBIC PEIICHUS;

MP 03

Brnaners HaBbIKaMU 1osTydeHHsI UH(OOPMAIMK U3 UICTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSTENIBHO OCYIIECTBIIATH IIOMCK, aHAJIN3, CHCTEMATH3aLUI0 U HHTEPIPETALINIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U ()OPM MPEICTaBIECHUS; CO3/]aBaTh TEKCTHI B
pasin4HbIX (opMaTax ¢ ydeToM Ha3HadeHUs MHPOPMALUU U LIEJIEBOM ayTUTOPHH,
BBIOMpAsi ONITUMANIBHYIO ()OPMY NPEACTABICHUS U BU3yalIU3allii; OLIEHUBATD
JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(OPMAIIH, €€ COOTBETCTBHE IPABOBBIM U




MOPAIBHO-3THYECKUM HOPMaM; HCIIOIb30BaTh CPEJCTBA HH()OPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX
OpraHM3alMOHHBIX 33/1a4 C COOIOICHNEM TPeOOBaHNI SPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHEHBI, PECypcOCOepeKeHMs, TPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpPMaIMOHHON 0€30MaCHOCTH; BIIa/ICTh HABBIKAMH PACIIO3HABAHUS M 3AIUTHI
uHopmanuu, HHHOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH.

MP 04

Ocy1iecTBIATh KOMMYHHKAIIMH BO BCEX cpepax >KU3HU; pacliO3HaBaTh HEBepOaIbHbIE
CpezAcTBa OOIIEHUS, TOHUMATh 3HAUE€HHE COLMAIBHBIX 3HAKOB, PACIIO3HABATH
HPEANOCHUIKY KOH(MIMKTHBIX CUTYallui M cMArYaTh KOHQIIMKTHI; BIAJIE€Th
Pa3IMYHBIME CIIOCOOaMU OOILECHHS ¥ B3aUMOJICHCTBHUS; apTyMEHTUPOBAHO BECTH
JIMAJIOT, YMETh CMSr4aTh KOH(JIUKTHbIE CUTYallMU; Pa3BEPHYTO U JIOTHYHO U3JIaraTh
CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MP 05

[TonnMath U UCHIOIB30BATh MPEUMYILECTBA KOMAHIHON U UHIUBUAYAIbHON pabOThI;
BBIOMpATh TEMATUKY M METO/IBI COBMECTHBIX JCUCTBUI C Y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJUIEKTUBA; IPUHUMATD LI€JTU COBMECTHOM
JesATeIbHOCTH, OPTAaHU30BBIBATh U KOOPJMHUPOBATH ACHUCTBUS MO €€ TOCTHKEHHIO:
COCTAaBJIATh IUIAH JIEUCTBU, pacCIpeeiATh POJIM C YU€TOM MHEHUN YYaCTHUKOB
00CyXJ1aTh pe3y/bTaThl COBMECTHOM pabOThI; OLIECHUBATh Kaue€CTBO CBOEIr0 BKJIaja U
Ka)KIOr0 y4acTHUKA KOMaH/Ibl B OO pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;
npesiaraTh HOBBIE MMPOEKTHI, OLIEHUBATh UJICH C MMO3UIIMH HOBU3HBI, OPUTUHAILHOCTH,
MPAKTUYECKON 3HAYMMOCTH; KOOPAUHUPOBATH U BHIMOIHATH paOOTY B YCIOBUAX
peaIbHOTO, BUPTYATBbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICUCTBUS; OCYIIECTBIISATh
MO3UTUBHOE CTPATErMYECKOE IMOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, IPOSBIATh
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

MP 06

CaMOCTOATEIBHO OCYIIECTBIIAT I03HABATEIBHYIO 1€ATEIbHOCTD, BBIABIIATD
poOJIEMBI, CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIbHOM
JEATEIIBHOCTH U JKU3HEHHBIX CUTYalUsAX; CAMOCTOSATEIBHO COCTABIIATH IUIAH PELICHUS
po0OJIEMBI C YU€TOM UMEIOIIUXCSI pECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
NpPEANOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYallUsM; PACIIUPATh PaMKH y4eOHOTO
peaMeTa Ha OCHOBE JIMUHBIX IPENOYTEHHI; 1eJaTh OCO3HAHHbBIN BBIOOD,
apryMeHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE; OLEHUBATh
PUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U MTPOSBIECHUIO IIIMPOKOM
SPYIUIMH B pa3HbIX 00J1aCTAX 3HAHUI, MOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN
U KYJbTYPHBIH YPOBEHB;

MP 07

JlaBaTh OLIEHKY HOBBIM CUTYallWsIM, BHOCUTb KOPPEKTHUBBI B IE€ATEIILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YNIbTATOB 1IEJIM; BJIaJIeTh HABbIKAMU NTO3HABATENbHOM pedriekcuu
KAaK OCO3HaHUS COBEPIIAEMBIX NEUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX
pPe3yJIbTaTOB U OCHOBAHUI; MCIIOJIb30BATh IPUEMBI peIeKCUU AJIs OLIEHKU CUTYAallUH,
BbIOOpa BEPHOT'O PEIICHUS; YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh
pEIeHHs IO UX CHUKEHUIO;

MP 08

ChopMupoBaHHOCTB: CaMOCO3HAHUS, BKITFOUAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE
SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh HAIIPABJICHUS pa3BUTHS COOCTBEHHOM
HMOIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0e; caMOperyIupoBaHHus,
BKJIIOUYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHUE, CTIOCOOHOCTb AN TUPOBATHCA K YMOLIMOHAIBHBIM U3MEHEHUSM U
MPOSBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEN MOTHBAIIUHY,
BKJIIOUAIOLIEH CTPEMIIEHUE K JOCTHKEHHIO LIETU U YCIIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH; SMIIaTuH,
BKJTIOYAIOIIEH CITOCOOHOCTh TOHUMATh HYMOILMOHAIIBHOE COCTOSIHUE IPYTHUX, YUUTHIBATh
€ro MpH OCYIIECTBICHUN KOMMYHHUKAIIUU, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEKHMBAHNIO; COLIMATBHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh
OTHOILIEHMSI C APYTMMH JIIOJIbMH, 3a00TUTHCS], IPOSIBJIATh MHTEPEC U pa3peliaTh




KOH()JIUKTHI,

I1P61

BJIaI[eHI/IC MCTOJaMU JOKa3aTCJIbCTB, AJITOPUTMAMU PCHICHUS 3a/]a4; YMCHUC
(bOpMy.]'II/IpOBaTB OIpPEACIICHUA, aKCUOMBI U TCOPEMBI, IIPUMEHATH UX, IIPOBOANUTH
JOKAa3aTCIIbHBIC PACCYKACHUS B XOAC PCHICHUS 3a4a4;

I1P62

YMeHne onepupoBarh MOHATUSAMU: CTEIIEHb YHCIA, Jorapu(M Yucia; yMeHHE
BBITIOJTHATH BRIYUCIICHUE 3HAYCHUI U TIPe0Opa30BaHUs BRIPAKCHU CO CTETICHSIMU U
norapudmamu, npeodbpazoBanus APOOHO-PALMOHAIBHBIX BbIPAKEHHI,

I1P63

YMeHnue onepupoBaTh NOHATUAMU: PALMOHAIIbHBIE, UPPALMOHAIIbHBIE,
MoKa3aTeNIbHbIC, CTENIEHHBIC, TOTapu(MHUUIESCKUE, TPUTOHOMETPHUUICCKUE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

I1P64

VYMeHue onepupoBaTh NOHATUAMHU: GYHKIMSA, HETIPEpbIBHAS (YHKLIUS, IPOU3BOHAS,
nepBooOpasHasi, ONpeAeICHHbIN HHTETPajl; yMEHUE HAXOIUTh IPOU3BOIHBIC
3JIEMEHTAPHBIX (PYHKIMIA, UCII0JIB3Ysl CIIPABOYHbIE MAaTepUaJIbl; UCCIIEA0BATh B
NPOCTEHIINX CIy4asx GYHKIUN HA MOHOTOHHOCTh, HAXOIUTh HANOOJIBIIHNE U
HalMEHbIINE 3HaueHUs PYHKIUIL; CTpOUTH rpaMKy MHOTOYJIEHOB C UCIIOJIb30BAHUEM
armapaTra MaTeMaTUYeCKOIO aHaIN3a; IPUMEHATh IPOU3BOJHYIO IIPH PEIICHUH 3a/1a4
Ha JIBUKECHUE; pellaTh NPaKTUKO-OPUEHTUPOBAaHHbIE 3a/1a4M HAa HauOOIbIINE U
HAaUMEHbBIIINE 3HAYEHMs], HA HaX0XJIEHUE IIyTH, CKOPOCTHU U YCKOPEHMUS;

I1P65

YMeHue onepupoBaTh HOHATHSME: PallMOHATIbHASL (PYHKIHS, TIOKa3aTelbHas GpyHKuus,
crereHHast pyHKIH, Jorapudmudeckas pyHKIUsS, TPHTOHOMETPHUYECKUE (PYHKITHH,
oOpaTHbIe GYHKIMH; yMEHHE CTPOUTH TpadUKu M3y4EHHBIX (QYHKIIMN, HCIIONb30BaTh
rpaduKy MpU U3yYSHUH TPOLIECCOB U 3aBUCHMOCTEH, P PEIICHUH 3324 U3 IPYTUX
y4eOHBIX IPEAMETOB U 33124 U3 PEAIbHOM JKU3HH; BBIPAXATh GOpMyIaMu
3aBHCUMOCTH MEXy BEJTUUYNHAMH;

I1P66

YMeHue peuiaTbh TCKCTOBLIC 3aa491 Pa3HbIX TUIIOB (B TOM 4YHCJIC Ha ITPOUCHTLI, J0JIU U
qaCTH, Ha IBUIKCHUC, pa60Ty, CTOUMOCTB TOBApOB U YCJIYT', HAJIOTH, 3ala4U U3
o0actu YIipaBJICHU JINYHBIMUA U CEMEMHBIMU (I)I/IHaHCEIMI/I); COCTAaBJIATH BbBIPAKCHUA,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBHUIO 3a/la4r, UCCIICI0BATh
MOJIYYCHHOC PCIICHHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTL PE3YIbTATOB;

I1P67

YMeHnue onepupoBaTh MOHATUSAMU: CpeaHee apupMeTHIecKoe, Meinana, HanOoblee
Y HauMEHbIIIee 3HAUYCHUsI, pa3Max, JUCTIEPCHs], CTAHIapTHOE OTKJIIOHEHNE YHCIIOBOTO
Habopa; yMeHHUe U3BJIEKaTh, MHTEPIPETUPOBATH HHGOPMAIIUIO, TIPECTABICHHYIO B
TabnuIax, Ha JUarpaMMax, rpadukax, OTpakaroIlyto CBOMCTBA peabHBIX MPOIECCOB
U SIBJICHUI; IPEACTaBIATh HHPOPMAIIHIO C IIOMOIIBIO0 TAOIHUIl U TUarpaMM;
HCCICO0BATh CTATUCTUYCCKUEC JAaHHBIC, B TOM YHCJIC C IPUMCHCHUEM r*pa(bnqecxnx
MCTOOB U JDJICKTPOHHBIX CPCACTB,

I1P68

YMeHue onepupoBaTh NOHATUSMU: CITY4alHbIHN OIBIT U CIIy4ailHOE COOBITHE,
BEPOSTHOCTH CIIY4alHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCIOJIb30BaHUEM TpaduYeCcKUX METOI0B; IPUMEHATH (POPMYJIIbI CIIOKEHUS U
YMHOXXEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (PAaKThI U (POPMYIIBI IPU PEIICHUH 3a]1a4;
OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMU; YMEHHE IPUBOAUTE IIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

I1P69

YMeHue onepupoBaTh NOHATUSAMU: TOUKA, IPSMast, IIIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIN Yrojl, CKPEIMBaIOIIUECs MpsSMble, MapauIebHOCTD U
NEPIEHIUKYIIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY IPSAMBIMH, YTOJI MEXKAY
MPSIMOM U TJIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMH, PACCTOSTHUE OT TOYKH /10
IUIOCKOCTH, PAaCCTOSIHUE MEKIY MPSMBIMHU, PACCTOSIHUE MEXAY TUIOCKOCTSIMH; YMEHUE
MCIIOJIb30BATh IIPU PELLIEHUH 33/1a4 U3yueHHbIe (DaKThl U TEOPEMBI INTAHUMETPUH;
YMEHHUE OIICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPAa,

I1P610

YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, CEYEHHE MHOTOIpaHHUKa, KYyO,
napajiesIienuIe ], pu3Ma, nupamuia, Gurypa u moBepXHOCTh BpALICHUs, IUIHHID,




KOHYC, map, cdepa, ceueHus Gurypsl BpalieHus, INIOCKOCTh, Kacaromiasics chepsl,
LWIMHIPA, KOHYCAa, IUIOIIAAb IIOBEPXHOCTHA MUPAMUIBI, IPU3MBI, KOHYCA, IHJIMHIPA,
wiomaab chepbl, 00beM KyOa, IPSIMOYTOJIBHOTO MapajliesienuIe]1a, TMPaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa; yMEHHE N300pakaTh MHOTOTPAaHHUKHU U
MIOBEPXHOCTH BPAIIICHUS, UX CEYCHUS OT PYKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
U DJICKTPOHHBIX CPCACTB; YMCHUC PACIIO3HABATL CUMMCTPUIO B ITPOCTPAHCTBE; YMCHUC
pacrio3HaBaTh MPaBUIbHBIC MHOTOTPaHHUKH;

I1P611

YMeHue ornepupoBaTh NOHATHIMHU: ABHKEHHE B IPOCTPAHCTBE, MO100HbBIE (DUTYPHI B
IPOCTPAHCTBE; HCIOIb30BaTh OTHOIICHHE IUIOMIA e TOBEPXHOCTEH N 00BEMOB
noJ00HBIX (PUTYp IPU pEelIeHUH 33134

I1P612

VYMeHne BIYUCIATh FeOMETPUYECKNE BEIMYUHBI (IJIMHA, YroJ, IUI0Iadb, 00BbEM,
IUIOINAb TOBEPXHOCTH), UCIIOJIB3Ys N3YUYEeHHBIE ()OPMYIIBI U METOIBI;

I1P613

YMeHnue onepupoBaTh NOHATUAMU: MIPSAMOYTOJIbHAS CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJISAPHOE ITPOU3BEACHUE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHCIIO; HAXOJUTh C IIOMOILBIO
M3YYEHHBIX (DOPMYI KOOPIUHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE MEXKY TBYMS
TOYKAMU;

[1P614

YMeHnue BbIOUpaTh MOAXOIAIINN U3yUeHHBIM METO Ul PEeLeHUs 3aJauH,
pacro3HaBaTh MaTeMaTH4YeCKHe (GaKThl 1 MATEMATUIECKHE MOJIEITN B IIPUPOIHBIX
0O0I11eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE IPUBOAUTH PUMEPHI
MAaTEMaTUYECKNX OTKPBITHH POCCUICKON M MUPOBOW MaT€MAaTHYECKOW HAYKH.

IIK 1.1.

AHanm3upoBaTh TPeOOBAHUS TEXHUYECKOTO 33aJaHHsI HA IIPOCKTHPOBAHNE HU(PPOBBIX
CUCTEM.

I1K 1.3.

O opMISATh TEXHUYECKYIO TOKYMEHTAIMIO HA IPOEKTUPYEMbIE YCTPOHUCTRA.

[K 2.1.

[TpoexTHpoBath, pazpabaTbiBaTh U OTIAXKUBATh IPOrPAaMMHBIH KOJ MOyIEH
YIPaBJISIOUUX IPOTPAMM.

I1K 3.1.

[TpoBOAUTH KOHTPOJIB MMAPAMETPOB, TUATHOCTUKY M BOCCTAHOBIICHUE
paboTocrnocoOHOCTH IU(POBBIX YCTPOHCTB KOMITBIOTEPHBIX CHCTEM U KOMITJIEKCOB.

1. PesyabraTnl 00yyeHus

Ilnannpyemble pe3yabTaThbl 00yUeHNsl

Oo0mue Oo0mue JucuunimHapHbIe
komnereHuuu | JInynocrueie (JIP) u MmeTanpeaMeTHbIE IIpenmernsbie (I1P0)
(MP)
JIP6, JIP14, [1P61, II1P62, I1P63, IIP64, IIPOS,
OK 1. MP1, MP2, MP3, MP5, MP6, MP7. I1P66, I1P67, IIPGS, IIP69, ITP610,
[1PG11, ITP612, I1P613, T1P614.
JIPG, JIP10, JIP14; I1P614.
OK2. | mp2, MP3.
OK 3 JIP4, JIPS, JIP6, JIP9, JIP10, JIP14; [1PG1, [1PG14.
' MP1, MP2, MP3, MP5, MP6, MP7.
OK 4 JIP4, JIPS, JIP6, JIP9, JIP10, JIP13; [1PG1, [1PG14.
) MP2, MP3, MP4, MP5, MPS8.
JIP13; [1P62, I1P63, I1P64, IIPGS, IIPO6,
OK 9. MP2, MP3. I1P67, IIPGS, ITP69, I1P610, ITP611,
11P612, ITP613.
IIK 1.1. JI14, JIP14; I1P61, I1P62, IIPG3, IIPG4, IIPG5,




MP1, MP2, MP3, MP6, MP7. I1P66, I1P67, I1PG8, I1P613, 11P614.
K 1.3 J14, JIP14; I1P61, TII1P62, II1P63, IIP64, IIPGS,
s MP1, MP2, MP3, MP6, MP7. I1PG6, I1P67, I1PG8, I1P613, 11P614.
K 2.1 J14, JIP14; I1P61, II1P62, I1P6G3, IIP64, IIPGS,
T MP1, MP2, MP3, MP6, MP7. I1PG6, I1P67, I1PG8, I1P613, 11P614.
K 3.1 J14, JIP14; I1P61, II1P62, II1P6G3, IIP64, IIPGS,
o MP1, MP2, MP3, MP6, MP7. I1PG6, I1P67, I1PG8, I1P613, 11P614.
@oH/1 OLIEHOYHBIX CPEICTB
Oo6mas/npode Pa3znen/Tema Tun oneHoYHbIX
CCHOHAJIbHAS MeponpUusITHI
KOMIETEHIUsI
P 1, Tems! 1.1 I1-0/c, 1.2, 1.3 IT-0/c, 1.4, 1.5, VYcrHbIl onpoc
1.6I1-o/c, 1.7 OpOHTATBHBIN OMPOC
P2, Temn1 2.1,2.2,2.3,2.4,2.5II-o/c MareMaTUYeCKUi JUKTAHT
P 3, Temsr 3.1, 3.2, 3.3, 3.4 [1-o/c TectupoBanwue
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c [IpakTrueckue paboThI
P 5, Temrsr 5.1, 5.2, 5.3, 5.4, 5.5 IT-o/c KoHTposbpHbIe paboThI
P 6, Temrl 6.1, 6.2, 6.3, 6.4 I1-o/c [IpakTrueckue paboThI
P7,Temer 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-o/c
OK 1-OK4, P 8, Temni 8.1, 8.2, 8., 8.4, 8.5, 8.6, 8.7, 8.8, 8.9,
OK9. 8.10, 8.11 IT-o/c
P9, Temr1 9.1,9.2,9.3,94,9.5,9.6
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IT-o/c
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6,
11.7,11.8,11.9,11.10, 11.11, 11.12, 11.13, 11.14,
11.15, 11.16 IT-o/c, 11.17 [1-o/c
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5, 12.6,
12.7,12.8 [T-o/c, 12.9, 12.10, 12.11 T-o/c
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 I1-
o/c
P 1, Temsr 1.1 IT-o/c, 1.3 II-o/c, 1.611-0/C VYcrHbIl onpoc
P 2, Temsr 2.5 I1-0/c [IpencraBnenue pe3yabTaToB
P 3, Temst 3.4 I1-o/c MPaKTHYECKUX padoT
P 4, Temsr 4.7 I[1-o/c 3amuTa TBOPUECKUX padoT
P 5, Temnr 5.5 I1-o/c 3anmTa UHIUBUYTbHBIX
IIK1.1, I1IK1.3, | P 6, Tems! 6.4 I1-o/c MIPOEKTOB
IK2.1, 1K2.3 | P 7, Temsr 7.7 [1-o/c
P 8, Temsr 8.11 IT-o/c
P 10, Temsr 10.4 IT-o/c
P 11, Temsr 11.16 IT-o/c, 11.17 IT-o/c
P 12, Temsr 12.8 I1-o/c, 12.11 IT-o/c
P 13, Temsr 13.6 IT-o/c
OK 1-OK4, JuddepeHunrpoBanHbIil 3a4eT B ¢opme KOHTpOIbHOM paboThI
OK9
IIK1.1, ITK1.3,
I1K2.1, I1K2.3
OK 1-OK4, IIpoMexxyTouHast arrecTanus SK3aMeH JK3aMeHAIMOHHas paboTa B




OK9 MUCbMEHHOU (popme 1o
IIK1.1, IIK1.3, oueram.
I1K2.1, [1K2.3

Kpurepun oneHuBanus yueOHOM AU CUMIIIMHBI

[IpenMeToM OILIGHKM CayKaT 3HaHUA W yMeHus, npeaycmorperHHeie PI'OC CIIO mno
micuuuimae  OYJl. 04 Marematnka W HampaBleHHblEe Ha (OPMHpPOBaHHWE OOMUX U
po¢eCCHOHATILHBIX KOMIIETEHIUH.

B cucreme OLleHKM 3HAHWNM U YMEHUN UCIIONB3YIOTCA CIEAYIOLINE KPUTEPHHU:

= «OTIMYHO» — 3a TIIyOOKOE U IOJHOE OBJIAJEHHUE COJEp)KaHHEeM y4eOHOro marepuana, B
KOTOPOM CTYIEHT JIETKO OPUEHTUPYETCH, BIAJCHUE MOHATUIHBIM allapaToM 3a yMEHUE CBS3bIBaTh
TEOPHIO C MPAKTUKOM, pemaTh NPaKTUIECKUE 33U, BBICKa3bIBaTh 1 OOOCHOBBIBATh CBOM CYX/ICHUSI.
OTnuyHas OTMETKAa IpPEAINoJiaraeT rpaMOTHOE, JIOTHYHOE M3JI0KEHHE OTBeTa (Kak B YCTHOH, Tak U B
MUCHMEHHOM (hopMe), KaUeCTBEHHOE BHEUTHEE 0(hopMIIeHHE;

= «Xopomo» — eciaM CTYACHT IOJIHO OCBOMJI Y4eOHbII MaTepual, BiaJeeT MOHATHHHBIM
anmnapaToM, OpPUEHTHPYETCS B U3YYEHHOM MaTepHalle, OCO3HAaHHO IPUMEHSET 3HAHUS Ul PEIICHUs
MIPaKTUYECKUX 3aJa4, [PaMOTHO M3JaraeT OTBET, HO coJiepkaHue U popMa OTBETAa UMEIOT HEKOTOPhIE
HETOYHOCTH;

= «Y[I0BJIETBOPHUTEJIBHO» — €CJIM CTYE€HT OOHAapYXUBAeT 3HAHUE U MOHUMAHUE OCHOBHBIX
MIOJIOKEHUH y4eOHOro marepuasia, HO H3JaraeT €ro HENOJIHO, HENOCJEA0BATEIbHO, JOIMYCKAeT
HETOYHOCTHU B OIPENECICHUE MOHATHM, B IPUMEHEHUU 3HAHUM Ul PEIIECHUsS NMPAaKTUYECKUX 3a/1ad, He
YMEET JI0Ka3aTelIbHO 000CHOBATh CBOM CYXKICHUS;

= «HeynoBJ1eTBOPUTEJIBLHO» — €CIIU CTYJEHT UMEET Pa3pO3HEHHbIE, OECCUCTEMHbIE 3HAHUS,
HE yMEeT BbLIEIATH IJABHOE U BTOPOCTENEHHOE, JONYCKaeT OIIMOKM B ONpEeNCHHE MOHSATHMH,
HCKaXKaeT UX CMBICII, OECTIOPSAA0YHO U HEYBEPEHHO M3JIaraeT MaTepuall, He MOKET IPUMEHSTh 3HAHUS
JUI pelIeHUs MPAKTUYECKUX 3ajlay; 3a MOJHOE He3HaHHE W HEeMOHMMaHue y4eOHOro maTepuaia Wid
OTKa3 OTBEYaTh.

1. ®oHj OLEHOYHBIX CPEICTB 1JIsl BXOJHOI0 KOHTPOJIS

BxoHO#I KOHTPOJIb COCTOMUT U3 33JaHNH, YaCTUYHO B3ATBIX U3 OTKpbITOro 6anka OI'D u BIIP no
Matemaruke. Ha BbImosiHeHUe 3a1aHUi BXOJTHOTO KOHTPOJIS Aaercs 1 akagemudeckuil yac (45 MUHYT).

BxoHOM KOHTPOJIb COCTOUT U3 2-X YacTeil: 0043aTeNbHOM U JOMOTHUTEIBHOM.

OOs3aTenbHas  4acThb  COAEPXKUT  3aJlaHusl  MUHUMAJIbHOTO  00S3aTelIbHOrO  YpOBHS,
JIONIOJTHUTENbHAS YaCTh — O0JIee CIOXKHBIE 3a/1aHusl.

[Ipn BbIMONHEHMM 3aJaHUN TpeOyeTcsl MPEACTaBUTh XOJ PELICHUS W yKa3aTh IOJY4YE€HHBIN
otBeT. [IpaBUIBHO BBIOJHEHHOE 3a/laHME W3 O00S3aTeNbHOW YacTH OLIGHWBAeTCs B OJUH Oai,
MPaBUIILHOE BHITIOJIHEHUE 3aJaHUH JOTIOTHUTEIFHON YacTH OlleHuBaeTcs 3 Oayutamu win 1-2 6ammamu
3a 4aCTUYHOE pELICHUE.

bainel, mony4yeHHbIE 3a BCE BBIITOJIHEHHBIE 3a/IaHNSI, CYMMHUPYIOTCSI.

Illkana nepeeoda 6an106 6 oMMemKU nO NAMUOAITLHOU CUCHEME

Ommemka Yucno 6annos,
Heo0x00umoe 011 NOJIy4eHUs1 OMMEMKU
«3» (y008.) 7-9
«4» (xopowo) 10-12
«5» (omauuno) 13-15

Oébpa3zosamenvnvie pe3ynrvomantvl, nodaeHcaujue nNPoeepKe (Inemenmaot):

OK 1-OK4, OKO.
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3aoanusn 6xXx00H020 KOHMPOJIA

Oos13aTebHASA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMeEem U3 Yemuvlpex nPeodl0HCeHHbIX.
1. (1 Gamr) Packpoiite (opMyiTy COKPALIECHHOTO YMHOKEHHS 8°-b%:
A) a®>-2ab+b% B) (a-b)(a+b); B) a’+2ab-b% I) (a-b)(a-b)

2. (1 6amn) [Lnomank TpeyroabHUKA BBIYUCIISAETCS 110 (hopMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
()

3. (1 6am) Kakoe u3 ciaenyronumx 4uces 3aKII0YeHO MEXTy YUCIaMU 17 4 8
A)04;5)0,5;B)0,6;T) 0,7

4. (1 6ann) Jans rpadukn pynkumii. Kakas ¢popmyna coorBercTByeT rpaduxy 3):

1) N 2) | 3)

ol 1 ol 1 ? o] 1

1 9

y= — 42 _ y=—-=
A) 2 ;B 8)CJFH;B) X5 T) y=x+5.

Ilpu eévinonnenuu 3adanuit 5-8 3anumume x00 peuienus u nOJIy4eHHbLIL OMeEem.
1 11
5. (2 6anna) Beraucnute 2 5
2
6. (2 6amna) Pemure ypaBHenune X“-7X+10=0. Ecnu ypaBHeHue nmMeer 0osee OJHOTO KOPHS, B
OTBET 3aMUIITUTE MEHBIINI 13 KOpHEH.

7. (2 6anua) Ilo 3akony OMa 11 MOJTHOM LEeNH CHJIA TOKA, M3MepsieMasi B amIiepax, paBHa
g

R+r, e T_ I/AC ucrouynuka (B Bo1bTax), ' =2 OM — ero BHyTpeHHee CONPOTHBJICHHUE,

R - COIIPOTHUBJICHUE LCIIN. le/l KaKOM HAUMCEHLIIEM COIIPOTHUBJICHMHU LECNHA CUJIA TOKA 6y[[€T
&

cocTaBJATh He 6oj1ee 10% 0T CHJIBI TOKA KOPOTKOI0 3aMbIKAHUA r,

8. (2 6ayma) Beicora BH nmapannenorpamma ABCD genut ero cropony AD Ha otpeskun AH=2 u
HD =32. Inaronans napamienorpamma BD pasna 40. Haitgure nomaas napamienorpamMmma.

JonoiHUTEIbHAS YaCTh
Ilpu évinonnenuu 3adanus 9 3anuwiume xo0, 000CHO8aAHUE PeUIeHUs U NOJIYYEHHbLIL OMmEen.
9. (3 Oamna) PpiOosioB mpomibul Ha JIOAKE OT HMPUCTAaHM HEKOTOPOE PACcCTOSHUE BBEPX IO
TEUEHUIO PEKH, 3aTeM OpOCHJ SKOpb, 2 4aca JOBWJI PhIOYy W BEpHYJCS 0oOpaTHO depe3 5 4acoB OT
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Hayana myremecTBus. Ha kakoe paccTosiHUMEe OT MPUCTAaHU OH OTILIBLI, €CIIM CKOPOCTh TEUCHUS PEKU
paBHa 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/4?

®oH/ OLIEHOYHBIX CPEACTB AJIS TeKYIIero KOHTPOJIs

Texkymuil KOHTPOJIb IIPOBOAATCS BO BpeMsA ayJUTOPHBIX 3aHATUM II0 MaTEMAaTHKE B
COOTBETCTBHH C Y4eOHBIM ITaHOM M pabouerd mporpammbl OJ] «MaTtematuka» Mo BCeM pasjeiam
nporpamMmel. TeKylHuil KOHTPOJb COCTOUT M3 JBYX 4YACTEH: TEOPETHMUECKOM M TpakTudeckou. [Ipu
3TOM 00Y4YaloIIHecs MOMyJaroT JBE OTMETKH.

Teopernueckass yacTb IPOXOAUT B (hOpME YCTHBIX OTBETOB: OOYyYarOIMECs BBITSATUBAIOT IATh
KapTO4eK C BOIPOCAMH, JAIOT TOJHBIA OTBET (CO CIUCKOM BOMPOCOB OOYYaIOUIMECs 3HAKOMSTCS B
Hayajle u3y4eHus pas3zena).

Lllxana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOI cCUCeMe

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocyl
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3aaHus MPAaKTUYECKOM yacTU (KOHTPOJIbHbIE PaOOThI) YaCTHUYHO B3SITHI U3 OTKPHITOro OaHKa
EI'D u BIIP no maremaruke.

Ha BbImosiHeHHE KOHTPOJIBHOM paboThl 1O MareMaTHke naercs | akageMudeckuid yac (45
MUHYT).

KontponbHast pabota cocTouT ux 2-x yacteil. B mepBoif yacTtu mpezsiaraercst BBIIOJHUTH 4
3aJjaHus - BEIOpPATh MPaBWIIBHBIA OTBET M3 YETHIpEX MpPEIOKEHHBIX. Bo BTOpOW YacTw mpesyiaraercs
BBINOJIHUTH 6 3a/1aHUil - 0OPMUTH X0/ pEIIeHUs U 3arucaTh MOJyYeHHbIH OTBET.

3a mpaBUJIBHOE BBINOJHEHUE JIIOOOT0 3aJjaHusl MEepBOM YacTH OOy4aroUIuiicss MoJy4yaeT OJUH
6amna. [IpaBuiibHOE BBINOJIHEHUE 33JaHUN BTOPON 4acTH oleHuBaercs 2 Oamnamu uiau 1 6amiom 3a
YaCTUYHOE PEIICHHE.

bannel, moxydyeHHbIe 3a BCE BHIMOIHEHHBIE 33/1aHUs, CYMMHUPYIOTCS.

Hlkana nepesoda 6ann106 6 ommemku no NAMUOANILHOU cuUCHeme

Ommemxka Yucno 6annos,
Heo0X00umoe 01 NOJIy4eHUs OMmMemKu
«3» (y008.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16

3.1 Cmenenu u kopuu. Cmenennan pynkyus
Oopazosamensvhvie pe3yibmamsl, noonexcaujue npogepke (I1emMenml):

OK 1-OK4, OKO.
[IK1.1, ITK1.3, [IK2.1, ITK3.1.

Teopernyeckue BONPOCHI:

1. Cdhopmynupyiite onpeaesneHue CTeneHHON QyHKIMH.

2. [lepeuncnure cBoiicTBa cTeeHHON (PYHKIMU C IIETBIM [TOKA3aTEIEeM.

3. Ilepeuncinre CBOMCTBA CTENEHU C JEUCTBUTEIBHBIM ITOKasareneM. Ilpusenure
IIPUMEPBHI.

4. IIepeuncinre cBOKCTBA KOPHs HaTYpaJIbHOU crerneHu. [Ipusenure nmpumepst
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S. Ha yto HeoOxoauMo oOpaTuTh BHUMAHHE MPU PEIICHUH UPPALUOHATIBHOTO YpaBHEHHUS
YETHOU cTeIeHu?

6. UYemy paBeH KOpEHb YETHOW CTENEHM U3 oTpuuaresnbHoro uncia? Ilpusenure npumep.

7. YeMmy paBeH KOpEHb HEYETHOM CTENEHM W3 oTpuuareapHoro uucia? llpueenure
IIpUMep.

8. Ha uto crour o0OparuTh BHMMaHUE IpPU PELIEHUH HPPALUOHAIBHBIX, JAPOOHO-

paloOHaIbHBIX YPABHEHUM U HEPABEHCTB?

KourpoJsnHasi padora
O0a3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuIbHbLI OMEEN U3 UeMbIPEX NPEOTOHCEHHBIX.

1. (1 6amn) Mexay KakuMy ABYMSI HATYPAIbHBIMH YHCIaMUA HAXOIUTCS YUCIIO V192
A)19u20;b)2u3;B)18u19;T") 3 u4.

2. (1 6amn) OnpenenuTe KOPEHb ypaBHEHUS x°=125

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

3. (1 6aw1) PacnionoskuTe B OpsKe BO3pacTanus uncia: 2; x/ 5; V17

A)2; 35 817;8)2; V17;3/5;8B) 3/5;2: V17; 1) ¥17; 2; /5.
4. (1 6aym) YMHOXKAs 9UCIIa C OJJUHAKOBBIM OCHOBAaHHEM, UX CTEICHH. ..?
A) ymHoxxaeMm; b) nenum; B) cknanpiBaem; I') oTHumMaem.

Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 pewienus u nOJIYYEHHbLI OMeEem.
4398 . 429

1048

5. (2 6anna) Haiinure 3HaueHe BbIpaKEHUS npu a=7.

(VIZ+V8)

. 10++96
6. (2 6amta) Haiinure 3HaUYeHNE BBIpAKEHUS .
7. (2 6ayma) PaccrosiHue ot HabmoaTENs, HAXOAAIIETOCS Ha HEOOIbIION BRICOTE h KHITOMETPOB

. y = V2Rh

Haja 3eMi€l, 10 HaOnrofaeMoi MM JIMHMU TOPH30HTA BBIYHUCIAETCA MO (hopMyle ! , TIe
R=6400 kM — paguyc 3emau. C Kakoil BBICOTHI TOPU30HT BUAEH HA PAacCTOSHUU 48 KUIOMETPOB?
OTBeT BIpa3uTe B KUIOMETPAX.

8. (2 6ayuta) Pemnte ypaBHeHHE —32—x=2.

JIOmMOJTHUTEJIbLHAA YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuuiume x00, 000CHOBAHUE PEUeHU U NOTYYEHHbLIL OMEEM.

y =Vx

y=xX

9. (3 6amma) Pemnre rpadguvecku cucteMy ypaBHEHHI: {

3.2 Ilokazamenvnasn pynkyus

Oobpazoeamenvusle pe3yivmamel, noodaexcauiue npogepke (Inemenmot):
OK 1-OK4, OKO.

[IK1.1, [IK1.3, TIK2.1, TIK3.1.
TeopeTuyecKkue BONPOCHI:
1. ChopmynupyiiTe onpeeneHue noka3areabHON QyHKIIUN.
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[lepeuncnure cCBOHCTBA MOKa3aTebHON (QYHKIINH.

[lepeuncanure cnocoObl pelIeHns IOKAa3aTeIbHbIX YPABHEHUH.

CdhopmynupyiiTe mpaBuIIO pelIeHus MPOCTEHIINX OKa3aTeIbHBIX HEPABEHCTB.

B gem 3akirogaercs rpaduueckuii cnoco0 penieHns ypaBHEHUH.

. IlpuBenute mpumMep GyHKIMOHATHHON 3aBUCUMOCTH MOKA3aTeNbHON (DYHKIUU U3 PeaTbHON

NUTE W

JKHN3HU.

KourpoJsnHasi padora

Oo0s13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMeEEem U3 Yemuvlpex nPeodl0HCeHHbIX.

1. (1 6amn) IIpu kakoM 3HaueHHH a PYHKIUSA y=a' ObIBa€T Ha BCEH 00JaCTH ONpeaesieH s ?
4 1
A)a=; B)a=8,25; B) a=0; ) a=V/3.

3’
2. (1 6am) Ha pucynke u3obpaxén rpadux ¢pynakuuu suaa f(x)=a*. Haiigure snauenue f(2).
YA ]
511
fx)y=a*{/
- ]
T o1 X

A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
1
3. (1 6amn) @ynkuus 3agaHa GopmMyoi: f(X):(E)K. Yemy pasHo f(-2)?

A)-3: 5)4:B) 4:T) V2.

1 y—13
=3.
4. (1 6amn) Kopens ypaBHeHUs (9> ?
A)12,5; B) 13; B) 14 T) 15.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume xX00 pewieHusA u NOJIYUEHHbLIL Omeent.
5. (2 6ama) Haiigure Kopenb ypaBHerus 3™ 2-5%3%=12

6. (2 6anma) CKOIBKO LENTbIX PEIICHHMiT HMeeT HepaBeHCTBO 1<7*'<49?

_ 25—1‘3‘>x—x2

7. (2 6anna) Haiigure Touky Mmakcumyma (pyHKIIUN Y= )
8. (2 6amnma) B xone pacmajga pajnoakTHMBHOIO M30TOINA €r0 Macca YMEHbBIIAETCS MO 3aKOHY

—t)T
m(t) =mg 277,
rae Mo — HadalbHas Macca W30Tomna, t— BpeMs, MpoIIe/Iee OT Ha4albHOTO

MOMEHTa, | — mepuoA noiypacnajga. B HauanbHbII MOMEHT BpeMeHHU Macca u3otona 184 mr. Ilepuon
ero mojypacrajaa coctaBiser 7 MuH. Haiinute, uepe3 CKOIbKO MHHYT Macca M30Tomna OyaeT paBHa
23 mr.

JIONMOJHUTENLHAA YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuwiume x00, 000CHOBAHUE PEULIeHUS U NOTYYEHHbLIL OMEem.

y—2x=10
9. (3 6anna) Pemmre rpaduyecku cucteMy ypaBHEHHI: y— 2% _
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3.3 Jlozapugpmul. Jlozapughmuueckan pynkyusn

Oopazosamenvhble pe3yibmamot, nood1exHcauiue nposepke (3j1emenHmol):
OK 1-OK4, OKO.
[IK1.1, I1K1.3, T1K2.1, T1K3.1.

TeopeTHyeckne BONPOCHI:

1. Cdhopmynupyiite onpeneneHue sorapupMuaeckoi pyHKIIH.

2. [Tepeunciure cBolicTBa JIorapuPpMUIECKO HyHKIIUH.

3. [Tponomxute onpenenenue: «Jlorapudm — 3T0...».

4, Uemy paBeH jorapudm Mpou3BeICHUS?

5. Yemy paBeH jorapugm 4acTHOro?

6. [IpuBenure npuMepsl JorapupMUUECKON CIUPAIN B IPUPOJAE U B OKPYKAIOLIEM MUDE.

7. Ha 4ro cTouT 0OpaTuTh BHUMaHHE MPHU PEIICHUU JIOTapU(MUYECKUX M yPaBHEHUH H
HEpPaBEHCTB?

6. [lepeuncnure ciocoOb! peneHus JIOrapu(pMUIECKUX YPaBHEHUH.

7. CdhopmynupyiiTe npaBuiIo peleHus MPOCTEHINX JTorapu(pMUIECKIX HEPABEHCTB.

8. B 4em 3akimovaercs rpaduyeckuii cnoco0 penieHus: ypaBHEHUH.

6. IlpuBenure npumep GYHKIMOHATHHOW 3aBUCUMOCTH JOTapu(PMHUUECKON GYHKIUU U3
peanbHON KU3HU.

KonTpoJsbHas padora
Oos13aTeIbHASA YACTD
Ilpu pewsenuu 3a0anuit 1-4 3anuuiume npaguibHbLIL OMEEN U3 YEMbIPEX NPEOTIOHCEHHDIX.
1. (1 6amn) Kakas u3 ¢pyHKIMI Bo3pacTaeT Ha Bcell o0aacTu onpeseseHus?

A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; T') f(x)=log: X.

2x-3
X+7
A) (-7; 1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); ') (-o0; -7), (1,5; +o0).

1
3. (1 6amn) PacnonoxuTh B MOpsAKE BO3PACTAHUSL: 10g0_5 4, 10g0_5 0,4, 10g0_5 e

2. (1 6amn) Viaxute obmacts onpenenenns pynxuunn f (x) = lg

1 1
A)loggs4:10go50,4;10gg 57 ;B) loggs4;logg s ;1080 50,4;

1 1
B) log 5 " logps0,4;loggs4; INlogys0,4;logg s n logg 5 4.

4. (1 6ann) Haliqute KOpeHb YpaBHEHHS 10g4(5 o )C) =12.

A)11;B)-11; B)-3;T) 3.

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume xo00 peuwieHus U NOJYUEeHHbLIL OMmeem.
5. (2 6ana) Orpezenute 3Hadenne Bopaxenns 108 2 + logg 3 + 210824,
6. (2 6amra) Ykaxkute HaMMEHbIIIEE 1IeJI0€ PelIeHNe HePaBEHCTBA:

logs(6x—4) > 2.

7. (2 6anna) Haiigure Touky MakcuMyma (pyHKIIMU Y= 81n (x + 7) —8x+3.

8. (2 6anna) [lna oborpeBa MmoMelieHus, TEMIIEpaTypa B KOTOPOM IMOAJIEPKHUBAETCS Ha YPOBHE
T,=15° 4yepe3 paguaTop OTOILIEHHS IMPOIYCKAIOT ropsa4yio Boay. Pacxox mpoxozsmieil yepes Tpyoy
panuatopa Boasl m = 0,6 xr/c. [Ipoxozas mo Tpybe paccTosiHME X, BOJA OXJIAXKJIACTCA OT HayaJbHOM
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cm T.— T, .
x = 00— log, ——-, 0:42OO£
temneparypbl T,=91° no temmneparypsl T, npudém T =Ty rpe Kr-°C
BT
Y =28
— TEIIOEMKOCTH BOJIBI, M-°C__ koddurmenT Temnoodmena, a & = 0,8 _ nocrosmuas.

Haiigure, mo kakoil Temmneparypwl (B rpamycax llembcus) oxnmaguTcs Boaa, €Cld JJIMHA TPYOBI
panuaropa paBHa 144 m.

JlonmoJHHUTENbHAN YACTh
Ilpu eévinonnenuu 3ad0anun 9 3anuwiume x00, 000CHOGAHUE PEUIEeHUS U NOTYYEHHbLIL OMEEem.
y + 2x = log; 135 —1log; 5
2y —3x=6 '

9. (3 6anmna) Pemwmre rpaduuecku cuctemy ypaBHeHHﬁ:{
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3.4 Ypaeuenus u nepasencmea

Oébpa3zosamenvhvle pe3yiomamnol, HoOEHCAUUE NPOGEPKE (ITEMEHMbL):
OK 1-OK4, OKO9.

[IK1.1, I1K1.3, T1K2.1, T1K3.1.
Teopernyeckue BONPOCHI:

Uto Ha3bIBaeTCs ypaBHEHUEM?
UTto 3HaUUT penIuTh ypaBHEeHHE?
Uto Takoe KOpeHb ypaBHEHUSI?
UTto Ha3bIBaeTCsI HEPABEHCTBOM?
UTo0 3HAUUT PELIUTh HEPABEHCTBO?
B uewm 3akitouaeTcst «MeTO1 UHTEPBAJIOBY?
Uro Ha3bIBaeTCA pelIeHue CUCTEMbl YpaBHEHHI?
UTo 3HAYUT PEIIUTh CUCTEMY ypaBHEHUI?
[Ipn pemieHuu Kakux ypaBHEHUH M HEPAaBEHCTB, cleAyeT OOpaTUTh BHHMAaHHUE Ha
00J1aCcTh JOMYCTHMBIX 3HAUCHUH?

10.  Ilepeuucnurte crocoObl pelIeHUs: ypaBHEHUH.

11. [Tepeunciute criocoObI pelIeHNs] CHCTEM YpaBHEHUM.

CoNoA~WNE

KonTpoJsbHas padora
Oos13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbLL OMEEN U3 Yemuipex nPeoloHceHHbIX:
1. (1 6ann) Kakoe u3 uncen saBisgercs KOpHeM ypaBHeHus loga(x+1) =1
A)-1;b5)2;B) 1,1 0.
2. (1 6amn) Kakue u3 ypaBHeHHI UMEIOT O0Jiee OTHOTO KOpHS?
A) x%-6x+5=0; B) 37=9; B) (x-4)(x+3)(x-8)=0; I) 2x-7=0.
3. (1 6aym) Onpenenute BUj ypaBHEHHS v —32-x=12.
A) nuneitnoe; b) kBanparnoe; B) uppamnnonansHoe; ) panmonansHoe.

4. (1 6amr) OnpeennTe HaMMEHbIIEe L[EI0e PEIICHHe HepaBeHCTBa 5° ~<1?
A)-3;5)0;B)3;T) -4.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOJIYUEHHbLIL Omeent.
5. (2 6anna) Haiinute KOpeHb ypaBHEHUS | x-3|=2

{x -y=28,
6. (2 Gamta) Pemmre cucremy ypasHenuii (27 %~ 16
2x% — 5x
—_— X.
x—3

7. (2 6anna) Pemute HepaBeHCTBO

8. (2 6amna) Pemure ypaBHEeHUE (ZX — 3)\/3}(2 —5x—2=0

JIONMOJHUTENLHAA YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuwiume x00, 000CHOBAHUE PEULIeHUS U NOTYYEHHbLIL OMEem.

2sin” x — V3 cos (g —x) =0

k¥
_;3
3 T

9. (3 6anna) Pemmre ypaBHEeHHE . YKa)KUTE KOPHU 3TOTO

ypaBHEHHUSI, TPUHAJICKAIINE OTPE3KY
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3.5 Muooswcecmea. Inemenmul meopuu zpaghoe

Oopazosamenvhble pe3yibmamot, nooexcaujue nposepke (2j1emenmet):
OK 1-OK4, OKO.

[IK1.1, ITK1.3, T1IK2.1, TIK3.1.

TeopeTnueckne BONMPOCHI:
Cdopmynupyiite onpeneneHne MHOKECTBA.
[Mpomomxkure onpenenenue: «OO0bEAUHEHNE MHOXKECTB — 3TO. .. ).
[Tponomxute onpenenenue: «llepeceueHre MHOXKECTB — 3TO. ...
[Mpomoimkute onpenenenue: «Pa3HOCTE MHOXKECTB — 3TO. ...
N3o00pa3ute 00beIMHEHNE TBYX MHOXKECTB Ha Kpyrax Diiepa.
H300pa3ute nepeceyeHre Tpex MHOKECTB Ha Kpyrax Dijepa.

Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCS BEpIIMHON, peOpoM rpada?

Kaxk naiiTu cTenenp BepuHbl rpada?

© o N ogakowdpE

HazoBure oTnuuuTeIbHBIC Y€PTHI TIOJTHOTO U HEMOJIHOTO IrpadoB.

10. HazoBuTE OTIMYHTEIHHBIC YEPTHI CBA3HOTO U HECBSI3HOTO rpadoB.

KoHTpoJnLHas padora
Q0s3aTeIbHAA YACTh
Ilpu pewienuu 3a0anuii 1-4 3anuuiume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOIOHCEHHBIX.

1. (1 6anm) Kakast onepauus nzobpaxkeHa Ha Kpyrax Ditnepa?
[ &

A)E=AUB, B)E=AnB;B)E=A\5;T) E=A-B.

2. (1 6ann) Kaxoit rpad npencrabien?

A) TIOJIHBII; B) HenonHbIi; B) nepeso; ') HyneBoi.

3. (1 6amm) [TaTepo pabounx BCTPETHUIINCH NMPH BBICAJIKE IIBETOB B KIIyMObI. CKOJIBKO BCETro ObLIO
CIENaHO PYKOMOKATUH

A)10;b) 11; B) 5; ') 6.

4. (1 6amn) Onpenenute CTeNeHb BEPIIHMHBI B:
A

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

Ilpu evinonnenuu 3a0anuit 5-8 3anumiume xo00 peuieHus U NOJYUEeHHbLIL OMeEem.
5.(2 6anmna) 1. ansl nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummure u
n300pasute rpaguyecku HOBoe MHOKecTBO E: a) £ = AUB ;0)E=ANB.

18



6. (2 6anna) KonuHsl Apy3bs 3aHUMAIOTCS KAKUM-HUOYAb BUJIOM CTIOpTa. 14 U3 HUX yBIEKAIOTCS
¢dbyt60m0M, a 10 — GackeT6070M. M TOTBKO ABOE YBIEKAIOTCS U TEM U APYTHM BUIOM CIIOPTA.
Cxounbko npy3eit y Tonu?»

7. (2 6anna) Ha pucynke — cxema nopor, cssbiBaromumx ropoaa A, b, B, I, /I, E. ITo kaxmoi
JI0pOre MOYKHO JIBUTaThCs TOJIBKO B OJJHOM HAIlpaBJIEHUU, YKa3aHHOM CTpeNIKOW. CKOJIBKO CYLIECTBYET
pa3IMYHBIX yTer U3 ropoaa A B ropox E?

B o
A \r \
»oF
B a

8. (2 6anma) MokHO 7T HAPHCOBATh M300PAKEHHBI HA PUCYHKE Tpad HEe OTphIBas KapaHAall OT
OyMaru ¥ mpoBOJsl KaXK10€ pedpo poBHO OJIUH pa3?

JlonoHUTeIbHASA YACTh
Ilpu évinonnenuu 3a0anus 9 3anuuiume xo00, 000CHOBAHUE PEUIEHUS U NOJIYYEHHbLIL OmEemn.
9. (3 6anna) [lepByro UM BTOPYIO KOHTPOJbHBIE PAOOTHI IO MAaTEMATUKE YCIICITHO Hanmucamu 33
CTYIECHTa, NIEPBYIO WM TPEThI0 — 31 CTyAEHT, BTOpYO MM TpeTblo — 32 cryaecHTa. He MeHee nByx
KOHTPOJbHBIX paO0T BhINOAHMIN 20 cTyneHTOB. CKOJIBKO CTYAEHTOB YCIIEIIHO PEUIMIA TOJIbKO OAHY
KOHTPOJIbHYIO paboTy?

3.6 dnemenmul KOMOUHAMOPUKU, CHMIAMUCIMUKU U MEOPUU 6EPOAMHOCH eIl

Oopazosamensvhble pe3yibmamsl, nooaexcauiue npogepke (I1emennmot):
OK 1-OK4, OKO.

IIK1.1, ITK1.3, ITK2.1, ITK3.1.

Teopernuyeckue BOIPOCHI:

1. [Iponomxkute onpenenenue: «CinydaitHoe coObITHE — 3TO...». [IpuBeauTe mpumep.
2. [TpuBenuTe mpuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBeaute nprMep HEBO3MOKHOTO COOBITHSI.

4. [Tponomxute onpenenenune: «BeposTHOCTb CIy4afHOTO COOBITUS — ITO. .. ».

S. Chopmynupyiite mpaBuiIo HAX0XKJIEHUS CII0KEHUS BEPOSITHOCTEH.

6. CdhopmynupyiiTe NpaBUIO YMHOXKEHHUS BEPOSTHOCTEM.

7. Kak naiftu cpennee apudmernyeckoe YMCIOBOro psaa?

8. Kak naiitn Meauany unciaoBoro psaa?

9. Kak Beruucnsercs pasmax 4ucioBoro psaa?

10.  Jlns yero Hy>kHBI AUarpammsl, rpaduku? [lepedncnure BUABI JUarpaMmm.

11.  IlpuBeaute npumepsl NPOSIBICHUS 3aKOHA OOJIBIIMX YUCEN B IPUPOIHBIX SIBICHHSIX.
12.  IlpuBeaute nmpuMepsl MPOSBICHUS 3aKOHA OOJIBIINX YUCEI B OOIIECTBEHHBIX SIBICHUSX.
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13.  Yro u3yuaer cratuctuka?

14, [Iponomxkute onpenenenue: «CoyeTaHue — 3TO. .. ».

15.  Ilponmomxute onpenenenue: «Pazmenienue — 31o...».
16.  Ilponomxure onpenenenue: «IlepectaHOBKH — 3TO...».
17.  IlpuBeauTte mpuMep MHOKECTBA U3 PEATbHOU KU3HU.
18.  IlpuBeaure npumep onepanuu nepeceueHuss MHOXKECTB.
19.  IlpuBeaute mpumep onepanuy 00beANHEHUS MHOXKECTB.
20.  IlpuBeauTe mpuMep ONEPALUN PA3HOCTH MHOKECTB.

21.  Packpoiite NOHATHUS «Tpady, «IEPEBO», UK.

KoHnTpoJabHas padora
O0s3aTebHAsA YaCTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHbLil OMEEM U3 Yemolpex nPeodioHceHHbIX.
1. (1 6amn) KomOuHaTopuka — 3TO pa3iesl MaTEeMAaTHKH, OTBEYAIONIMA HA BOIPOCHI
CKOJIbKUMH CTIOCO0AMU MOKHO BBIOPATh JIEMEHTHI . ..
A) 3a1aHHOTO0 KOHEYHOTO MHOXeCTBa; b) Oeckoneunoro MHoxkectsa; B) mob0oro muoxectsa; )
UPPaLMOHATILHBIX YHCE.
2. (1 6amn) CoenuHeHHs U3 N SJIEMEHTOB, OTIMYAIOMIAECS APYT OT JIPyra TOJBKO IMOPSIKOM
PacMoJIOKEHUSI B HUX JIEMEHTOB, Ha3bIBAIOTCS:
A) nepecranoBkamu; b) coueranusmu; B) pasmemenusivu; [') komOuHaImsaMu.
3. (1 6am) Yucno Bcex BO3MOXKHBIX Pa3MEIleHU BBIYUCISIETCS 0 (popmyre:

A) Al'=n(n—m); B) A=n(n—1)..(n—m+1); B) Al =

A =n(n+m)

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ynopsiioueHue eAMHUL] COBOKYITHOCTH 110 NMpHU3HaKy; b) pazoueHne ennHuI] COBOKYITHOCTH Ha
rpynnsl 0o Mpu3HaKy; B) o6o6menne eanHuHbIX (akToB; I') 00001IIeHEe eJMHUYHBIX TPU3HAKOB.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHuA U NOJIYUEHHbLIL Omeent.

5. (2 6amna) B cpennem u3 2000 neraneit, caenanHbIx Opuragoi Tokapei, 6 ¢ Opakom. Haitnure
BEPOATHOCTH TOTO, UTO OJIHA CITY4YaifHO BBIOpaHHAS JJIsl KOHTPOJIIS AeTalb KaueCTBeHHas1?

6. (2 6ansa) CpaBHUTH NOKa3aTeu JaHHBIX pa3auyHbix RAM. CocTtaBuTth a1uarpamMmy no
HalileHHbIM JaHHBIM. C1e1aTh BHIBO/BI.

7. (2 6anna) Hy:kHo pacnpeneautb TpH 3jdeMeHTa Ha cxeMe. CKOJIbKO Pa3jiMYHBbIX
BAPHAHTOB €CTh, €CJIM €CTh BCEro 3J1eMEeHTOB S.

8. (2 6ansma) CKOJILKHMH CIOCO0AMH MOKHO PACIOJIOKUTD 4 3J1eMEeHTA B Ienu?

n!

r)

(n—m)!;

JdonoiHUTEILHAS YaCTh

Ilpu évinonnenuu 3a0anus 9 3anuuiume xo00, 000CHOBAHUE PEUIEH U U NOJIYYEHHbLIL OmEen.

9. (3 6anna) Urodbl MOCTYNUTh B MHCTUTYT Ha CHEIHAJILHOCTH «WH:KeHepHOe €0y,
a0utypueHT n0/keH HaOpath Ha EI'D He menee 70 0a/u10B 1O KaKAOMY M3 TPEX NnpeaMeToB—
MaTeMAaTUKAa, PYCCKUH A3bIK U (pusuka. UTo0bl MOCTYNUTHh HA cnenraJbHOCTh «KomMepuusy,
HY’KHO HaOpaTb He MeHee 70 0a/I0B MO KAXKIOMY M3 TPEX NMPeIMETOB — MATEeMaTHKA, PYyCCKUI
SI3bIK ¥ 001IECTBO3HAHUE.

BeposiTHOCTL TOro, uro adurypueHT 3. MOJy4YuT He MeHee 70 0a/LIOB MO MaTemMaTHKe,
paBHa 0,6, mo pycckomy sizbiky — 0,8, mo ¢puzuke — 0,7 u mo odmecrBo3Hanuo — 0,5.

Haiigute BeposiTHOCTH TOro, 4ro 3. CMOXKET MNOCTYNHMTH XOTSl Obl HA OJHY H3 JBYX
YIOMSHYTBIX CHIEIHAJIBbHOCTEI.
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3.7 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Obpa3zoseamenvhle pe3yiomanol, nodeHcaujue npoeepke (I1emeHmol):
OK 1-OK4, OK9.

IIK1.1, ITK1.3, I1K2.1, ITK3.1.

TeopeTHyeckne BONPOCHI:

1. UYeMy paBeH yroii B OJIMH pajguaH?

2. B Kkakux 4YeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (QYHKIHS Yy=SiNnX NPHUHUMACT
MOJIOKUTEIIbHBIC 3HAYCHUS?

3. B Kakux YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKIUS y= COSX MPHUHHUMAET

OTPHULATCIIbHBIC 3HAYCHUA?

4. [Iponomxute onpenenenue: «CUHYC OCTPOTO yria — 3T0...».

5 [Tponomxkute onpenenenue: «KOCHHYC OCTPOrO yriia — 3TO...».
6 [Tponomxkute onpenenenue: «TaHTeHC OCTPOTO yriia — 3TO...».
7. CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKICCTRBO.

8 Uemy paBHO Tipou3sBeneHue tgx*ctgx?

9 Yemy pasen Sin(2X)? ChopmymupyiiTe MpaBUIO BHIYUCICHHUS.

10.  Yewmy paBen C0S(2x)? ChopmynupyiiTe IpaBUIO BEIYHCICHHUS.
11.  IlepeunciuTe TPUTOHOMETPHUECKUE (PYHKITUH, YKAKUTE UX ITEPHO/IBI.

12. Yemy paBeH nepuoa GyHKIMU Y=COS(4X)?
13. €My paBeH nepuoj GyHKIUU y=cos(x/4)?

14.  Omnpenenure o6sacTb 3HaYeHUs QYHKIMU y=3c0s(5x)?

15.  Tlepeuncnute criocoObl pelIeHUs] TPUTOHOMETPHUYECKUX YPaBHEHHH.

16.  Packpoiire anropuT™M pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKUX ypaBHEHUH
MIEPBOTO MOPSIKA.

17.  PackpoiiTe anropuT™M peueHuss OJHOPOJHBIX TPUTOHOMETPUYECKUX ypaBHEHUH

BTOPOTIO MOopAAKa.

KonTpoJabHasi padora
Oo0s13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasuibHbLIL OMEEN U3 Yemulpex NPeoioHCeHHbIX.

AB
1. (1 6amn) B AABC sinCZE. Kaxkas u3 cTopoH siBistercs runorenysoii AABC?
A) AB; B) AC; B) BC; I') CB.
2. (1 6amm) Yriom Kakoi 4eTBepTH siBisieTcs yrou 0=400°7
A)LLB) I B) I T) IV.

3. (1 6amn) Kakue u3 GyHKIuil SBISIIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakue u3 yncen sBISIFOTCS KOPHEM YpaBHEHUS COS X = E?

A T 5 T B T r 21
)X_6a )X_35 )X_ZJ )X_3'

Ilpu evinonnenuu 3a0anuit 5-8 3anumiume xo00 peuieHus U NOJYUEeHHbLIL OMeEem.
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. IT [
5. (2 6ana) Beraucnure: sin > + C0S >

. 2 . 2
6. (2 6aura)  Haiinure 3Ha4YeHHME BBIpAKCHUS 4arccos7 - darcsin(— 7)

N

7. (2 6amna) JlokaxxuTte TOXKACCTBO: 2sin(m/2+a) + cos(m — o)= cosa.
8. (2 6ama) Pemure ypaBHEHHE: sin®x - 4 sin x + 3 =0.

JlonmoJHUTENbLHASA YACTh

Ilpu evitnonnenuu 3ad0anusa 9 3anuuwiume xo00, 060cHo6aHUe peuieHUs U NOJIYYEHHbLIL Omeem.
9. (3 6amna) Pemmre cucteMy ypaBHEHU:

{ C..+#Cr=1IIb
sinC ...+ sin Cr = 2.

3.8 Ilpamwle u nnockocmu 6 npocmpancmaee

Oopazosamenvhble pe3yibmamot, noonexcaujue npogepke (I1emMenmot):
OK 1-OK4, OKO.
[1K1.1, I1K1.3, TIK2.1, TIK3.1.

TO...».

Sl

4.

TeopeTuyecKkue BONPOCHL:
Chopmynupyiite Teopemy [ludaropa.
[Tepeuncnure OCHOBHBEIE (PUTYPHI B IPOCTPAHCTBE.
[epeuncaure criocoObI 3aJjaHNS TUIOCKOCTH.

[Iponomxure Teopemy: «Ecnu oaHa U3 IByX MapajljiesIbHBIX MPSAMBIX HEPIEHANKYIIIpHA
IJIOCKOCTH, TO...)».
[Iponomxure TeopeMy: «Ecnu aBe mapauienbHbIE MIJIOCKOCTH MEPECEKAOTCS TPEThEH,

CdopmynupyiiTe onpeeneHne IByrpaHoro yria.

Chopmynupyiite onpeneneHne TpeXrpaHoro yria.

Packpolite moHsATHE «YTrOJl MEXAY IIPSAMBIMU».

[Tepeuncnure B3aMHOE PACIIONIOKEHHUE ABYX MPSIMBIX B IPOCTPAHCTBE
Kakne MMPAMBIC HA3BIBAIOTCS IapaJlJICIbHBIMU B HpOCTpaHCTBC?

Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?
Kakue npsiMble Ha3bIBalOTCS MEPIEHIUKYISIPHBIMU B IPOCTPAHCTBE?

Hepe‘{I/ICHI/ITC B3aMMHOC paCIIOJIOKCHUC HpHMOﬁ U IIJIOCKOCTH B IPOCTPAHCTBC.

Packpoiite nmoHsATHE «Yrosl MEeXAy NPSIMOM U INIOCKOCTBIO».
Packpolite MoHATHE «I1apauUIeIBHOCTD MIPSMOM U INIOCKOCTHY.
Packpolite nmoHsATHE TIEPIIEHINKYISIPHOCTD NPSIMOU U IIIOCKOCTH.
Ilepeunciire B3aUMHOE PACIIOIOKEHHUE IBYX IUIOCKOCTEN B IPOCTPAHCTBE.
Packpoiite moHsATHE «YTrOJl MEXAY MIOCKOCTSIMUY.

Packpolite MoHsATHE «I1apauIeIBHOCTD IIJIOCKOCTEW.

Packpoiite nonsTHe «EepNeHIUKYIIPHOCTD INIOCKOCTEN.

Kak HaiiTu paccTostHuE OT TOUKH 1O IPSIMOM?

Kak HaliTn paccTosiHME MEX 1y IPSIMBIMU?

Kak HaiiTu paccTostHEe MEXAY IUIOCKOCTIMU?

IIponomxure onpenenenune: «llepneHauKymIsap — 370...».
[Iponomxure onpenenenue: «HakiionHas — 310...».

[Iponomxure onpenenenune: «lIpoekuus HAKIIOHHOM — 3TO. .. ».
[Iepeuncinre cBOMCTBA MAPaUIEIBHOIO IPOCKTUPOBAHUS.

[IpuBeauTe mpuMepsl CHMMETPUIA Ha TUIOCKOCTH B MIPUPOJE, UCKYCCTBE, apXUTEKTYpE.
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29.  IlpuBeauTte mpuMepbl CHMMETPHI B IPOCTPAHCTBE B MPUPO/IE, HCKYCCTBE,
apXUTEKTYpeE.
30. B yem oTnnune MOHATHE «IBMXKEHUE» OT MOHSATHS «IIOBOPOT»?

KonTpoJabsHas padora
Oobs13aTeIbHAA YACTD
Ilpu pewienuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOSIOHCEHHBIX.

1. (1 6amn) Pacumgpyiite KpaTKyro 3anuch: a€ 3.
A) TouKa a MPMHAIEKHUT TWIOCKOCTH f3; B) Touka a nmpumamiexut npsmoii 5; B) npsamas a

IPUHAIEKHUT IIockocTH [3; ') mpsAMas a mepeceKkaeT IIoCKoCTh 3.

2. (1 6amn) Ipsmeie AB u CJ] ckpemmBarotcs. Kakoe pacnonoxenue umeroT npsimbie AC u BJ?

A) mapannensHble; b) nepnenaukynspusle; B) ckpemuBatores; [') nepecekarorcst.

3. (1 6amn) [Tnockoctu @ u f§ umerot 1 06yt Touky. KakoBo HX B3aMMHOE PacronokKeHue?

A) nmapannensHsl; b) nepecekatores o npsmoii; B) coBnagarot; ') ckpenuBatorcs.

4. (1 O6amn) Ecmm mnpsmas, mnpoBeneHHAs Ha IUIOCKOCTH 4Yepe3 OCHOBAHHME HAKJIOHHOM,
NEPIEeHIUKYJIIPHA €€ IPOEKIINH, TO OHA. ..

A) mnepneHauKylspHa W caMOM HakJIOHHOW; b) mnapamienbHa W camoil HakJIOHHOW; B)
CKpEILMBAETCS C HAKJIOHHOM; [') meprneHuKynsapHa OCHOBaHUIO HAKJIOHHOM.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHus U NOJIYUEHHbLIL Omeent.

5. (2 6aa) Yepes koHIpl oTpe3ka AB u ero cepeanny M mpoBesieHbl MapayieabHbIe PsSMbIC,
MEPECEKAIOIINE HEKOTOPYIO IIOCKOCTh B Toukax Ai, By u Mj. Haitgute nnuny orpeska MM;, ecinu
otrpe3ok AB He nepecekaer miaockocTs U eciiu AA1=6,8cm, BB1=7,4cM.

6. (2 6anna) [psmsie AC, AB u AJl nonapHo nepnenaukynsapHel. Haiiaure otpezok C/I, eciu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6anna) M3 TOYKM K IJIOCKOCTH TPOBEICHBI JBE HAKJIOHHBIE. Haiinure mIuHBI 001Iero
MePIEeHINKYIIAPA, €CITU MPOEKIIUY HAKJIOHHBIX OTHOCSTCS Kak 2:3 U JUIMHBI HAKIIOHHBIX paBHHI 23 cM U
33 cm.

8. (2 6amna) Hauweptute ky0 ABCJA1B1C1/l;. IHoctpouts Touky KEAB, touxky MEJ/;C,

orpe3ok PEEA1BC;.
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3.9 Koopounamut u éekmopul

Oobpazoeamenvuvle pe3yromamel, noodaexcauiue npogepke (31eMeHmol):

OK 1-OK4, OKO.

[1K1.1, ITK1.3, T1K2.1, TIK3.1.

TeopeTnueckne BONPOCHI:

1. W3 yero cocTout NpsIMOyroJibHasi CuCTEMa KOOPAUHAT B IIPOCTPAHCTBE?

2 Ecnu Touka JeXUT B IUIOCKOCTH XY, Kakasi KOOpJIMHATa y Hee HyJieBast?

3 [IpuBenute npuMep KOOPAUHAT TOUKU A, KOTOpPas JIEKUT Ha OCH Z.

4 PackpoiiTe noHsTHE «BEKTOP.
S. Kak HaiiTu koopauHaThl BEKTOpa?
6
7
8
9

[lepeuncnure u packpoiiTe mpaBuiIa CI0KEHHUS BEKTOPOB.
Kaxue BeKTOpbI Ha3bIBalOTCS KOJUIMHEAPHBIMU?

Kakue BekTOpBI Ha3bIBAIOTCA MEPIEHIUKYIAPHBIMU?
YeMy paBHO CKaJISIpPHOE POU3BEIEHUE BEKTOPOB?

10. Kak HaiiTu BEKTOpHOE IPOU3BEICHUE BEKTOPOB?
11.  Yemy paBeH yros Mexay BeKTopamu?
12.  IlpuBeauTe mpuMep MATPUIIBI 2X2.

13.  IlpuBeaure mpumep MaTpHibl 3%3.

KoHTpoJanHas padora

Oo0s3aTeabHasA YacTh

Ilpu pewienuu 3a0anuit 1-4 3anumiume npaguIbHBLIL OMEEN U3 UeMbIPEX NPEO0HCEHHBIX.

1. (1 6ayn) Jdausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HUX Jiexar Ha
KOOpAuHATHOU npsiMoit Oy?

A)A;B)B; B)C; I') A.

2. (1 6amn) Kakme wuz Bektopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBAsIOTCA
€IUHUYHBIMA?

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

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

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

4. (1 6amn) Hansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHol Kakoro OTpe3ka SIBISETCS
touka M(0,3,4)?

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

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA u NOJIY4EHHbLIL Omeent.
5. (2 6ayna) Jlansr BekTopsr a(-6,0,8) , B(-3,2,-6). HaiimuTe ckaxsipHOE IPOU3BEICHUE BEKTOPOB.

6. (2 6amna) [Ipu KaKuX 3HAYECHHSX 71 BEKTOPHI A (4,1,2), B(1,2,n) NepHeHINKYIApHbI?)

7. (2 6anna) Haust Bektops a(-6,0,8), B(-3,2,-6). Haiiaure KxocuHyc yriia MeXay BEKTOPaMH.
8. (2 6ayna) okaxure, uyto yeThlpéxyroabHuk ABC/I siBisiercss pomOom, eciu:
A(65738)7 B(8’2’6)’ C(4’372)J 21(27874)'
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3.10 Muozozpannuxku u mena épauienus

Obpa3zoseamenvhle pe3ynvomanbsl, RoOIeHcAuUE NPOBEPKe (INeMeHmbl):
OK 1-OK4, OKO.
I1K1.1, IIK1.3, T1IK2.1, TTIK3.1.

Teopernyeckue BONPOCHI:

1. [Iponomxure onpexnenenue: «MHOTOIPaHHUK — 3TO. ...

2. IIponomxure onpeanenenue: «lIpuzma — 370...».

3. [Iponomxure onpenenenue: «lIpaMoyroybHbIi Napawieaenunes] — 31o. .. ».

4. [Iponomxure onpenenenue: «Kyo —ato...».

5. [Iponomxure onpexnenenue: «lIlupamuna — 3to...».

6. CdhopmynupyiiTe CBOHCTBO O MPOTHBOJICKAIIUX IPAHIX Hapajiesenue/a.

7. Cdopmynupyiite CBOICTBO 0O IMAroHasIX napauieaenunena.

8. ChopmynupyiiTe CBOMCTBO O JIUAroOHANM W JIMHEHHBIX pa3Mepax MPSMOYTOJIbLHOTO
napajuieJenumea.

9. Kakas npusma Ha3bIiBaeTCs npsMOit?

10.  Kaxkas npusma Ha3bIBae€TCs MPABUILHOM?

11.  PackpoiiTe NOHATHE «IPaBUIIbHAS TUPAMUIAN.

12.  Yro Takoe anodema npaBUIbLHON MAPAMHUJIBI?

13. B uem oTiin4me MOTHON MOBEPXHOCTH MPHU3MBI OT ITOJHOW MOBEPXHOCTH TTHPAMHU/IBI?

14. Chopmynupyiite TeopeMy 0 BBIYUCICHUN OOKOBOI MOBEPXHOCTH MPSMOM MIPU3MBI.

15. ChopmynupyiiTe TeopeMy O BBIUUCIEHUH OOKOBOW TMOBEPXHOCTH MPaBUIBLHOMN
MUPAMU/JIBI.

16. HazoBute npenmersl u3 Bameid NMpoQecCHOHATBHON AEATEIBHOCTH, KOTOPHIE HMMEIOT

(hOpMBbI MHOTOTPaHHUKOB.

17. Kakume MHOTOTpaHHUKM Ha3bIBAIOTCS MpaBHIbHBIMHU? [lepeuncnure mpaBUIIbHBIC
MHOTOI'PaHHUKH.

18. [Iponomxute onpenenenne: «lumuuap — 310...».

19.  Ilponomxure onpenenenue: «kKonyc —ato...».

20.  IIpomomxwute ornpeneneHue: «YCEYEHHbIH KOHYC — 3TO...)».

21.  Ilponmomxure onpenenenue: «Ilap —31o0...».

22. Yo sBIsIeTCS BBICOTOM YCEUYEHHOTO KOHYyca?

23. Yo sBIsIeTCSA OCEBBIM CEUEHUEM LIMIIMHAPA, KOHYCA, YCEUEHHOT0 KOHYca, 1mapa’?

24. [lepeuncnute eAUHUIIBI K3MEPEHUS TIJIOMIATH, O0BEMA.

25.  Yemy paBHO OTHOIIEHUE IJIOLIA/IEH MOBEPXHOCTEN MOJOOHBIX (PUTYp B IPOCTPAHCTBE?

26. Uemy paBHO OoTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYpP B MPOCTpPaHCTBE?

27.  HaszoBure mpeameTsl U3 Balled NpodeccHoHanbHON AEATENbHOCTH, KOTOPbIE MMEIOT

(GbopMBbI TeJ BpallleHHusl.

KoHTpoJnLHas padora
Oo0s3aTe/ILHAA YACTD

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMeem U3 Yemuvlpex nPeod10HCeHHbIX.

1.

(1 6anm) B kakux enuHUIIAX U3MepSAETCS IUIOIAb TOBEPXHOCTH MHOTOIpaHHHUKA?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; [') B IByrpaHHBIX Tpajaycax.

2. (1 6amn) I[Tnomanbk OOKOBOM MOBEPXHOCTH MTPU3MBI BEIYHUCIISAETCS 11O (hopMyIIe:

A) S= 8601( +2 SOCH-; B) S6ox :POCH*H; B) S= E601< +S SOCH; r) Séox :2POCH*H'

3. (1 6amn) Yro siBisieTcss OCEBBIM CEYEHHEM YCEUEHHOTO KoHyca?

A) paBHOOEApEHHBIH TPEyroidbHUK; b) paBHOOenpenHas Tpamenus; B) npsmoyronpHuk; 1)
MPSIMOYTOJIbHAS TPATICIIHSL.
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4. (1 6amn) Kakas ¢urypa mosryqaercsi IpHu BpaIleHUH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT
OJIHOT'O U3 CBOUX KAaTETOB?

A) xonyc; b) yceuennslii koHyc; B) nupamuna; I') yceuenHas nupamuja.

Ilpu evitnonnenuu 3ad0anuit 5-8 3anumiume xo00 peuieHusA u NOJYUEeHHLLIL OMEem.

5. (2 6anna) Pebpo ocHOBaHMS MPAaBUIBLHOM TPEYTONbHOM mupaMuas 3 M, anopema 6m. Haiinure
Iona b 00KOBOW OBEPXHOCTH MUPAMHIBL.

6. (2 6amra) lnaronans Kyoa paBHa " 388. Haiinure ero oobem.

7. (2 6amna) [IpAMOYroabHUK CO CTOPOHaMHU 8CM M 3CM BpalaeTcs BOKPYT OOJbIIEH CTOPOHBI.
Haiinure 06beM, momaayu O0KOBOM U MOTHON MTOBEPXHOCTEH MOTYYCHHOTO Tea.

8. (2 6anna) BeuuciiuTh MOBEPXHOCTH KPOHBI KyCTapHUKA, MMeroliero (opmy mapa paauyca 0,5
M. B oTBer 3anummTe 4ucio, 1eJeHHoe Ha TT.

3.11 Ilpou3eoonasn ¢pynkyuu, ee npumeneHue

Oopaszosamenvhble pe3yibmamot, nooaexcaujue npogepke (I 1emMennmot):
OK 1-OK4, OKO.

I1K1.1, [IK1.3, TIK2.1, T1K3.1.
Teopernyeckne BONPOCHI:

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

2. [IpuBenure npumep apupMeTHUECKON IPOTPeCcCuu.

3. [IpuBenuTe MpUMeEp TEOMETPHUUECKON MTPOTPECCUH.

4. [TpuBenure npuMep 6ECKOHEUHO YOBIBAOLIEH reOMETPUUECKOM TPOrpeCcCUu.

S. [Iponomxure onpenenenue: «lIponsBogHas — 310...».

6. Packpolite reoMETpUYECKHUI CMBICIT TIPOU3BOJAHOM.

7. [Iponomxure onpenenenue: «KacareabHas — 3T0...».

8. Packpoiite puznyeckuii CMbICI TPOU3BOIHOM.

9. [lepeuncnure mpaBuIa BEIYUCICHHS TPOU3BOIHBIX.

10.  Yemy paBHa Npou3BOAHAsA CTETIEHHON QYHKINU?

11.  Yemy paBHa Ipou3BOIHAsI IPOU3BEIECHUS?

12. Yemy paBHa Npou3BOJHAS YACTHOTO?

13. Yemy paBHa NpOW3BOAHAS CIOKHOU (HYyHKIIHN?

14.  CdopmynupyiiTe npu3HaK Bo3pacTaHus QyHKIHU.

15. CdopmynupyiiTe npu3Hak yobIBaHUS (QYHKIUU.

16.  CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (yHKIINH.

17. Chopmynupyiite mpu3HaKk TOYKH MUHUMYyMa (PYHKIIMH.

18.  CocraBpTe aJrOpUTM pEIIEHUS 33Ja4 Ha HAXOXJEHUS HAUOOJIBIIEr0 U HAMMEHBIIEro
3HaueHUs QYHKIIMHU Ha OTpe3Ke?

19.  CocraBpTe anropuT™M HCCIEIOBaHHUS U IMOCTPOEHUS rpaduka (YHKIUU C TTOMOIIBIO
MPOU3BOIHOM.

20.  Kak HaiiTu BepTUKaJIbHYIO aCHMOTOTY Tpaduka GyHKIUU?

KonTpoJabHasi padora
Oos13aTeIbHASA YACTD
Ilpu pewrenuu 3a0anuit 1-4 3anuuiume npaguibHvLil OMEEN U3 YeMbIPEX NPEOIOHCEHHDIX.
1. (1 6amm) Yemy paBHa mpou3BOAHAS PYHKITUN y:coszx?
A)y'=—sin’x; B)y’=-2sin’; B)y'=-2cos x sinx; I') y’=2cos x.
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2. (1 6ann) Io xaxoii U3 GoOpMyI BEIUUCIAETCS IPOU3BOIHAS TPOU3BEACHNUS?

r r r r r r u ’ u’v_uv’ r 4 r
A) (uhv)=u+v’; B) (wv)=u'viuv’; B) (7) = ———; D(f(ex)=f (gx))*g ().
3. (1 6amn) Pemrnte ypasrenue f'(x)=0, ecinu f(x)=3x* — 6x +4. BoibepuTe OTBET.
A)1;b)-1;B)4;T') -4.
4. (1 6amn) Ha pucynke m3o0paxen rpaduk mpousBoanoi ¢yukuuu f(X), onpenenennoit Ha

untepsaiie (—10; 8). Haitnure konuuecTBo Touek MakcumyMma ¢ynkuuu f(X) Ha orpeske [—9;6].
.].

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

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuwieHus U NOJIYUEHHbLIL Omeent.
5. (2 0Gamma) MarepuanpHas ~ TOYKa  JBIDKETCS  MOPAMOJMHEWHO 1O  3aKOHY

x(t) = —t*+ 61 — 42 + 505 (
rJe X— pacCTOosIHHUE OT TOYKH OTCUYCTAa B METpaX, t— BpEMA B
CeKyHJax, M3MEPEHHOE C Hayana JBWXeHus). Haiinure ee cKopocTh (B M/C) B MOMEHT BpEMEHH
t=3c.
6. (2 6aa) Ha pucynke nzodpaxén rpadpuk dpynkiun Yy =f(X) u kacatenbHas K HEMy B TOUYKE C

abcruccon Xo. Haiimute 3Hauenue npousBoaHoit Gpynkuuu f(X) B Touke Xo.
YA

(x—2)(x+3) S

(x—-8
8. (2 6ayna) UccnenoBars ynkiuro f(x)=x" — 3x ¥ mocTpouTh €€ rpadux.

7. (2 6amna) Pemmte HepaBEeHCTBO:

3.12 llepsoobpaznaa pynkyuu, ee npumeHnenue

Oopazosamensvhuvie pezyibmamol, noonexcauiue npogepke (I1emennmo):
OK 1-OK4, OKO.

IIK1.1, IIK1.3, TIK2.1, TIK3.1.
Teopernyeckue BONPOCHI:

1. [Mponomxkute onpenencuue: «Dynkuus F(X) Ha3pBaeTcs ...».
2. PackpoiiTe reoMmeTpuyecKuii CMbICI ONPEACICHHOTO UHTErpaa.
3. IIponomxure onpenenenue: «KpruBonuHelHas Tpaneuus — 3T0...».
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4. Cdopmynupyiite popmyny HeroTona-JIeitOnuna.
5. B uem 3akmouaeTcst oOmuii BUI BCceX MepBOOOPa3HBIX?
6. [Tepeuncnure mpaBuiia BEIYUCICHHSI HHTETPAJIOB.

KoHTpoJnLHas padora
O0s13aTeILHAA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anumiume npasuibHblIL OMEEN U3 YeMbIPEX NPEOI0HCEHHBIX.

1. (1 6amr) st kakoi U3 GyHKIUN QYHKITHS F(X):X3-3X2+1 SIBJISICTCS TIEPBOOOPA3HOM?
A) f(x)=3(x-2); B) f(x)=3x(x*-2); B) f(x)=3x?-6x+1; I') f(x)=3x>-6x.
2. (1 6amn) Jana pyskmus f(x)= 3x%+1. UYemy paBna F(1)

A)2:B) 4; B) 6T 1%.

3. (1 6amn) O6muit BUI BCex mepBo0oOpasHbIX s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

2
4. (1 6amn) BerancauTe onpeneaeHHbIN HHTETpa fl xdx.
A)-1;b)1;B)-1,5;T) 1,5.

Ilpu évinonnenuu 3a0anuit 5-8 3anuwiume xo00 pewienus u nOJAYYEHHbLI OMEEm.

5. (2 6amna) SBnsiercs F(X):X3-3X+1 nepBooOpa3zHoil s GyHKINH f(x)=3(x2-l)?

6. (2 Oamma) 3amaiite mepBooOpasHyro F(x) mis (yHkuun f(x)=3x2-2x, €CJIM  M3BECTHBI
koopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke uzo0OpaxkeH rpaduk ¢yuakuuu Y=f(X), omnpenenénHoi Ha UHTEpBase
(—3; 11). Haitnute Hanmenbiiee 3nauenne Gpyukimu f(X)ua orpeske [2; 9,5].

Y o
4 y= [z

A
YN 1T\
BB BEE
) / ‘-,llll
NN \%

\VZEAVA

8. (2 6awura) Ha pucyHke wuzoOpaxeH rpaduk Hekotopoit ¢ynkiuu Y=f(X). Tlone3yscek

. 5
PUCYHKOM, BBIYUCIIUTE ONPEEIIEHHBIN HHTErpal f 1 f(x)dx.

by
4

-

el s e e s e e s
o) [ e e e s s s e s

2. DoHJ OLIEHOYHBIX CPEICTB JIfl Py0e:KHOT0 KOHTPOJIs

Oopa3zosamenvuvie pe3yibmamot, nooexcauiue npoeepke (j1iemenmel):
OK 1-OK4, OKO.
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I1K1.1, ITIK1.3, 11K2.1, TTK3.1.

Oo0s13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHovlil OMeEEem U3 Yemulpex nPeod10HCeHHbIX.
1. (1 6amn) Jdansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl ©IMEET cepenrHa oTpe3ka AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); T') M(0, 3,- 4).
2. (1 6amn) Ipsmeie AB u CJ] napamiensubie. Kakoe pacnonoxenne nmerot npsimbie AC u B/1?
A) nmapannensHsie; b) neprniennukynspusie; B) ckpemmBatorces; ') nepecekarorcs.

mx V3
COS— = ——.
3. (1 6amnm) Haiimure KOopeHb ypaBHEHHS: 6 2 B orsere anummTe HAHGOIBIIHL
OTPHIIATEIILHBIA KOPEHb.
A)-3;b5)0;B)-2;T) -1.
4. (1 o6amn) Ha pucynke uzoOpaxken rpaduk npousBogHoit ¢yukiuu Y=f(X). I[Ipu kakom
3HAYCHHUH X (QYHKI[MSI MPUHUMAET CBOE HauOOJIbIlee 3HaUeHHEe Ha oTpe3ke [-4; -2] ?
>

=Y

A)0,5;b5)-4;B)-5;T) 1.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA U NOJIYUEHHbLIL Omeent.

5. (2 6anna) BepxHue KOHIIBI IBYX BEPTUKAIBHO CTOAIIUX CTOJI0OB, YIATEHHBIX HA PACCTOSTHUE
4 M, coeaMHeHBl mepeknaguHoi. Beicora ogHoro cronba 10 m, a apyroro 7 m. Haiigure miuny
MIePEKJIaIUHBI.

6. (2 6anna) Jaunsr uetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) J1(3,2,2) [lokaxxuTe, 4TO OTpE3KU
AB u C/] nepnieHANKYISpHBIL.

7. (2 Ganna) JIBurasch co CKOpOCTho U = 3 wmle, TpakTop TamuT caHu ¢ cuioi F=40 kH,
HAaIpaBJICHHOM IOJ OCTPBIM YIVIOM (¢ K TOPHU30HTY. MOIIHOCTh, pa3BUBacMas TPaKTOPOM,

Bbraucisercs o gopmyse N = F U cOS O. Haiture, nmpu KakoM yriie OB rpagycax) 9Ta MOITHOCTb
KH - ™

oyner pasua 60 kBt (kBr—»310 € ).

8. (2 Gamra) MarepraibHasi TOUKa JBHKETCS MPSIMOJTHHEHHO 10 3aKony X(t)=t?-13t+23 (rme X —
paccTosiHAE OT TOYKH OTCYeTa B METpax, t — BpeMs B CEKyHJax, H3MEPEHHOE C HaJaja JIBHKeHHs). B
KaKoil MOMEHT BpeMeHH (B CeKyH/axX) ee CKOpocTh Oblia paBHa 3 m/c?

3. ®OoHJ OLEHOYHBIX CPeJICTB /IS MPOMEKYTOUHOH aTTecTannu (3K3aMeH)

Ha BeImonHeHHe TUCHPMEHHOW JK3aMEHAIMOHHOW pa0OThl MO MaTreMartuke Jaetrcs 4
acTpoHOMHYeckux yaca (240 MUHYT).

DK3aMeHaIMOHHAsl paboTa COCTOUT MX 2-X YacTeil: 00s3aTebHON U TOMOTHUTEILHOM.

OOs3aTenbHass  4acThb  COAEPKUT  3alaHUsl  MHUHUMAJIbHOTO  00S3aTeIbHOrO  YpOBHS,
JOTIOJTHUTENbHASL YaCTh — O0JIee CIOKHBIE 33/1aHusl.
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[Ipu BBIMOMHEHMM 33JaHU 00s3aTeNbHOM YacTH TpeOyeTcs NpPEACTaBUTh XOJ PEIICHHs U
yKa3aTh TOJYYCHHBI OTBET. 32 MPaBUJIBHOE BBIOJHEHHE JIIOOOTO 3aJaHus M3 00sA3aTeNbHONW YacTh
oOyyaromuiicss monmy4yaere oauH Oamn. [lpu BBIMONHEHMM 3aJaHUS W3 JIOTOJHUTEIBHOM YacTH
HE00X0MMO TIOJAPOOHO ONMUCATh XOJ pEIICHUS W JaTh OTBET. lIpaBMIIbHOE BBHINOJIHEHUE 3aaHUN
JIOTIOJTHUTEIHHON YacTH OlleHHUBaeTcs 3 Oayutamu v 1-2 GaniaMu 3a 4aCTUIHOE PelIcHHeE.

Basuel, oy4eHHBIC 3a BCE BBITIOJHEHHBIC 331aHUsI, CYMMHPYIOTCSI.

Ilkana nepesooa 6an1106 8 OMmMemKu nO NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0x00umoe 011 NOJIy4eHUs 1 OMMEMKU

«3» (y008.) 6-9

10-14
«4» (xopowio) (He meHee 00HO20 3a0aHUs
U3 OONOJIHUMENbHOU Yacmu)

oonee 14
«5» (omauyno) (He MeHee 08yX 3a0aHull
U3 OONOJHUMENbHOU Yacmu)

Oobpazoeamenvusle pe3yiomamel, noodaexcauiue npogepke (31emMeHmol):
OK 1-OK4, OKO.
I1K1.1, TIK1.3, I[1K2.1, T1K3.1.
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IK3ameHayuoHHbIe 300aHUA RO MameMamuKe
Oos13aTeIbHASA YACTD
IIpu BhINOTHeHUH 3a7aHuil 1-12 3anMIIUTE X0/ pellleHUs] U MOJIyYeHHbIii 0TBeT.
1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(m/3)
2. (1 6ann) Ha pucyHke >XKMPHBIMH TOYKaMHU

8]

oo

IIOKa3aHO CYyTOYHOC KOJIMYECTBO OCaJKOB, BbIIIaJaBIINX B

Omucre ¢ 7 no 18 nexabps 2001 rona. Ilo ropuzonrtanu

T
-
o

YKa3bIBAlOTCA  4YHCJIa MECAla, o  BEPTHUKAIU —

KOJIMYCCTBO OCAaJKOB, BbIIIABIINX B COOTBGTCTBYIOIJ_II/Iﬁ

=]
=
|

A€Hb, B MUJUIMMETpaXx. HJ’IH HariisiIHOCTH XHUPHBIC TOUYKHU

L I
|
™=

Ha PHUCYHKE CcOelMHEHbl JnHued. Omnpenenure 110 A | Fi

PO R R ORWoW R R
[=JY, =
r—
| —

n T

i

PHUCYHKY, CKOJIBKO JHEH BBITIagano 0oyiee 2 MIJZIUMETPOB

0CaJIKOB?

3. (I 6ann) Mobunbabit Tenedon cromn 16000 pybreii. Uepe3z HEKOTOpOE BpeMs IIEHY Ha 3Ty MOJIEIh
cauzuin 10 15200 pybneit. Ha ckoibko mpoueHToB ObLia CHUKEHA 1ieHa?

7 a 9 10 11 12 1z 14 15 1s 17

4. (I 6ann) Ha Tapenke 16 nupoxxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM u 4 ¢ BumHei. FOmst Hayrazg
BBIOMPAET OAMH MUPOKOK. HaliiuTe BEpOITHOCTH TOTO, YTO OH OKAKETCS C BUITHEH.

5. (1 6ann) Haiinute 3HaueHue Boipaxenus log,2 + log, 32
6. (1 6ann) Haiinure KOpeHb ypaBHEHHS ==
1. (I 6amn) Pemmre wuepaBenctBo 27 > 64. B oTBeT 3anmIMTe HAHMMEHBIIEE
MOJIOXKUTEIBHOE YHCIIO.
x42 _ 1
8. (I 6ann) Haitnure kopens ypapHenus -~ 2 %
o 5
9. (1 6ann) Haiingure npon3BoaHy0 (pyHKIMM B Touke x=0:y = p x* —6x° +7x-1
10. (I 6ann) Jeranb, odopMmieHHas TO WHIWBUAYyalbHOMY 3aka3y, HUMeeT (opmy

uunuHapa. Beicora netanu 35 cMm, nuamerp ocHoBanus 20 cM. CKOJIbKO MaTepuaia He0OXOIUMO JIst
netanu. B oTBeT 3amuimTe 4ucio, 1eIeHHoe Ha TT.

11. (1 6ann) Haiaure momans Gurypsl, n300pakeHHON Ha pUCYHKE
AEEN” 1
| | A |
| 4 \
A \
12. (1 6ann) Teno ABMKETCS MO 3aKOHY S(t)=3t2+5t (M) Haiinute ckopocTh Tena depes 1c

MOCJIe Havasa JIBYKCHHUS.
JonoiHuTEIbHASA YaCTh

Ilpu evinonnenuu 3adanuit 13-16 3anumwiume x00 pewieHus u NOAY4YEHHbLI OMEEM

13. (3 6anna) BeraucauTe miomaap Marepyaia, HE0OX0IUMOTO JUIsl BBITOYKH TIJIOCKOM JIeTa,
MEPUMETP KOTOPOH OTPaHUYMBAIOT JIMHUHU y=x2-2x-2 u F-X2+2. BrimosniauTe ueprex. OTBET mailTe B
KBaJIpaTHBIX METpax.

14. (3 6anna) Pemmre ypaBHEHHE sin’X - 2sinx=0. B OTBeT 3alHLINTE KOJIXYECTBO pelIeHNH,
NpUHAUISKAINIX TPOMEXKYTKY [0; 477.]

15. (3 6amna) 3aBucumocTh Temmepatypbl (B rpamycax KeibpBHHA) OT BpEeMEHH ISt
HarpeBaTeNbHOTO JJIEMEHTa HEKOTOpOro mnpubopa Oblla TMONy4eHa OSKCIEPUMEHTAIIbHO W Ha
HCCIeyeMOM MHTEpBaJie TeMIepatyp onpeaensercs Beipakerrem T(t) = TO + bt + at2, rae t — Bpems
B muHyTax, To TO = 1600 K, a = -5 K/Mmun2, b = 105 K/mun. U3BecTHO, 4TO Tpu TeMIeparype
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HarpeBatenss Boimie 1870 K mpubop MoXKeT HUCHOPTUTCS, MOITOMY €ro HYKHO OTKJIIOYaTh.
Omnpenenure, 4epe3 Kakoe HauOoJIbIIIee BpeMs MOCie Hadasaa paboThl HY)KHO OTKITIOUATh MIPHOOP.

16. (3 6anna) Ha rpaduke mokazaHoO M3MCHEHHE HANpsOHKCHUs Ha OaTapeiike (B BOJIbTax) B
3aBHCUMOCTH OT BPEMEHH €€ MCIOJIb30BaHUs. 32 CKOJIBLKO MUHYT HalpsDKCHHE Ha OaTapeiike ymaio ¢
1,1 B 10 0,7 B?

IMTamesme Eanpa:EeHMA Ha DaTapeHKe

(npu TemuepaTtype 23 “C)
1,4 -

=]
L |
=]

:00
:25
0:50
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3
3
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