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1. MACHOPT ®OHAA OLUEHOYHBIX CPEJACTB

1.1. O01ue moJI0KeHus

Kommiekt ¢onnoB ounenounsix cpeacts (POC) mpeanazHaueH [Uisl OLIEHKH Pe3yIbTaToOB
ocBoeHns yueOHoW aucumruiiHbl OJ/16.07 «Matematuka» o00pa3oBaTeIbHONH IPOTPAMMEI
cpennero npodeccruoHaabHOro oopazoBanus no npodeccuu 43.01.09 IloBap, koHaUTED.

1.2 Pe3yabTaThbl 0OCBOEHHSI Y4€OHOM M CHUNIMHBI
Kommektr ®OC 103BONSET OLEHUTHh CJIEAYIOUIME PE3YJbTaThl OCBOCHUS y4eOHOMU
pucoumnabl OJ10.07 «MaTtemaTuka:
3HaHua:

- c(hopMHPOBAHHOCTH IPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE
MO/ICITUPOBAHHS SIBJICHUH U TIPOIIECCOB, UICSX U METOAAX MATEMaTUKU

- MOHMMAaHHWE 3HAYMMOCTH MaTEMaTHKHU Ul HAy9HO-TEXHHYECKOro Iporpecca, chopMHUpOBaHHOCTh
OTHOIIIGHHUS K MaTeMaTHKe KaK K 4YacTh OOILEUeNIOBEUECKOM KYJbTYphl uepe3 3HAKOMCTBO C
WCTOPHUEN Pa3BUTUS MATEMATHKH, IBOJTFOLUEN MATEMATUYECKUX UIIEH

- Ppa3BUTHE JIOTMYECKOTO MBIIUICHUs, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, AITOPUTMHUUECKOM
KyJIbTYpbl, KpHTHYHOCTH MBIIUICHHS Ha YPOBHE, HEOOXOAMMOM Jiist Oyy1ieit nmpodeccnoHabHON
JEeATEeTIbHOCTH, JUIS IPOJOJKEHUS] 00pa30BaHuUs U caMOOOpa30BaHus

- OBJIAJICHHE MAaTEMaTUYECKUMHU 3HAHWSMU M YMEHHUSIMH, HEOOXOIMMBIMH B TTOBCETHEBHOW JKU3HU,
JUISL OCBOGHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX JUCIMIUIMH M JTUCHUIUIMH MpodeccCHOHATBHOTO
[UKJIA, JUTS TTOJYyYEHHs 0Opa30BaHUsI B 00JIACTSX, HE TPEOYIOIIMX YIITyOJICHHOW MaTeMaTHIeCKOi
MOATOTOBKH

- TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CAMOOOPA30BaHUIO, Ha MIPOTSHKECHUH BCEH
JKM3HHU; CO3HATENIbHOE OTHOIIEHHE K HEMpPepbIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHON
npodeCcCHOHATIBHOM 1 00IIECTBEHHOH AESTEHHOCTH

- TOTOBHOCTb U CIIOCOOHOCTbH K CAMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHON JIEATEILHOCTH

- TOTOBHOCTb K KOJUIEKTMBHOW pa0oOTe, COTpYyJHUYECTBY CO CBEPCTHMKAMU B 0Opa30BaTEIbHOM,
O0IIIECTBEHHO I0JI€3HOM, yUeOHO-HUCCIEA0BATENBCKOM, MPOSKTHOM U IPYTHX BUJAX JIESITEIIbHOCTH

- OTHOIIEHUE K TPO(heCCHOHATIHHON MeATeTbHOCTH KaK BOZMOXKHOCTH Y4acTHUs B PEIICHUN JIMYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHATLHBIX TIPOOIIEM

- c(hopMHPOBAHHOCTH TPEICTABICHUI O MaTeMaTWKe KaK YacTH MHPOBOM KYJIBTYphl M MeECTe
MaTeMaTUKH B COBPEMEHHOHM NMBWIIM3ALNK, CIOCO0aX OMWCAHMS SIBJICHHH pEeabHOrO MHpa Ha
MaTeMaTHYECKOM SI3bIKE

- chOpMHUPOBAHHOCTh  TIPEICTABJICHHHA O MareMaruyecKMX TOHATHAX KaK  BAOKHEUIIHMX
MaTeMaTHYECKUX MOJIETISIX, TTO3BOJISIONIMX OMUCHIBATh U M3y4aTh pa3HbIE MPOIECCH U SBICHUS;
MIOHMMAaHHE BO3MOYKHOCTH aKCHOMATHYECKOT0 TIOCTPOSHHS MaTEMaTHUECKIX TEOPHI

- BIAQJICHHME METOJIaMH JIOKA3aTeNbCTB U AITOPUTMOB PEIICHHs, YMEHHE UX TIPUMEHSTb, IPOBOAUTD
JIOKa3aTeNIbHbIE PAacCyK/ICHUS B XO/I€ PeIlIeHHUs 3a1ad

- BIAQJCHUWE CTAHAAPTHBIMHA TPUEMaMH  PEIICHHS  pAIMOHAIBHBIX W HPPAlMOHAIBHBIX,
TMIOKa3aTebHBIX, CTEMEHHBIX, TPUTOHOMETPUUYECKHX YpPaBHEHHWH W HEPaBEHCTB, WX CHCTEM;
HCIIONIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHWCIIE JUIs TIOMCKA MyTH PEIIeHUs U
WUTIOCTPAIIH PEIICHNS YPaBHEHUI i HEPABEHCTB

- c(hOpPMHPOBAHHOCTH TPEACTABICHUH 00 OCHOBHBIX MOHATHSAX MAaTEMaTHYECKOTO aHamu3a M HMX
CBOIICTBax, BIAJICHUE YMEHHEM XapaKTepu3oBaTh TOBeleHHWE (YHKIUM, HCHOIB30BaHNE
TIOTyYSHHBIX 3HAHUIM /IS ONIMCAHMS U aHAJTH3a PEaTbHBIX 3aBHCUMOCTEH

- BJaJIeHHE OCHOBHBIMH MOHATHAMH O TUIOCKHMX U IMPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, UX
OCHOBHBIX CBOMCTBaX; C(pOPMHUPOBAHHOCTh YMEHHsS PacCIlO3HABaTh T'€OMETPHUYECKHE (HTIYyphl Ha
yepTexax, MOJICNISIX U B PEaJbHOM MHpE; NMPUMEHEHHE W3YYEHHBIX CBOWCTB T€OMETPUYECKUX
¢buryp u hopMyII TS pereHns TeOMETPUUECKUX 33/1a4 1 337144 C MMPAKTUIECKAM COJIEpIKaHuEM

- c(hOpMHPOBAHHOCTb TPEJCTABICHUI O TpoleccaX M SBICHUSIX, HMEIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B pPEAIbHOM MHpE, OCHOBHBIX MOHSTHUSIX



AJIEMEHTapHON TEOPUHU BEPOSITHOCTEW; YMEHUI HAXOAUTh U OLIEHUBATH BEPOSITHOCTU HACTYIUICHUS
COOBITHI B TIPOCTEHMINMX TPAKTHYECKUX CUTYAIUSAX W OCHOBHBIC XapaKTEPUCTUKU CITyYalHBIX
BEJIMYUH

- BJIAJICHUE HAaBbIKAMU HCIOJIb30BaHUs TOTOBBIX KOMITBIOTEPHBIX IPOTrPaMM IIPU PELICHUH 33124

Ymenue

- YMEHHME CaMOCTOSITEJIbHO OIPEAEIATh LENU ACATEIbHOCTH M COCTABIIATH IUIAHBI JESTEIbHOCTH;
CaMOCTOSITEJIEHO OCYILIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATD JACATEIILHOCTD; UCIIOIB30BATh
BCE BO3MOJKHBIE PECYPChl Ul JOCTHKEHHs IIOCTaBJICHHBIX LE€Jed W pealn3aluy IJIAHOB
JEATETTPHOCTH; BRIOUPATh YCIICIIHBIE CTPATETHN B PA3IMYHBIX CHTYAIHSX

- YMEHHE NPOAYKTUBHO OOIIAThCS U B3aMMOJEHCTBOBATh B MPOLIECCE COBMECTHOM NESTEIHLHOCTH,
YUUTBIBATH TIO3UIIUH APYTUX YIACTHUKOB JICITEHHOCTH, Y(D(GEKTUBHO pa3periaTh KOHMIMKTHI

- BIAQJICHHME HABbIKAMHU IO3HABATEIbHOM, Y4eOHO-HCCIIEIOBATENbCKON U MPOEKTHOM NEsTebHOCTH,
HAaBBIKAMHU DPa3pelieHuss MpoOeM; CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETBHOMY TOUCKY
METO/IOB PELIEHUS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB [IO3HAHHUS

- TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOATENbHON MH(OPMAITMIOHHO-TIO3HABATEIbHOMN IESTEbHOCTH,
BKJIFOYAsE YMEHHE OPHEHTHPOBAThCA B PA3IMYHBIX MCTOYHMKAX HH(OpMAIMK, KPUTHUYECKH
OLICHMBATh U MHTEPIIPETUPOBATH HH(POPMAIIUIO, TOITyYaeMYIO U3 PA3INYHBIX HCTOYHHUKOB

- BJIJICHHUE SI3BIKOBBIMHU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraThb CBOIO TOUKY 3PEHUS,
UCIIOJIb30BATh JICKBATHBIE SI3bIKOBBIE CPEACTBA

- BIIQJICHMC HABBIKAMH TIO3HABATCIIHFHOW PE(IICKCHH KaK OCO3HAHWS COBEPIIACMBIX JICHCTBHH H
MBICIIUTENTBHBIX TPOLIECCOB, UX PE3yJbTaTOB M OCHOBAHWI, IPaHUL] CBOErO 3HAHMS M HE3HAHWS,
HOBBIX ITO3HABATEINFHBIX 33/1a4 M CPEICTB JUIA UX TOCTHKEHHS

- IeNeyCTPEeMJIEHHOCTh B TIOMCKaX M TPHHATUU PELIeHU, COOOpa3UTeIbHOCTh U HMHTYHILIUS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX IMPEICTABICHH; CIHOCOOHOCTh BOCHPUHUMATH KpPacoTy U
TAPMOHMIO MUpa

BerlnienepeurcienHble yMEHMsT M 3HaHUS HalpaBieHbl Ha (OPMUPOBAHHME Y CTYJIEHTOB
cienyromux oommx u npodeccuonansubix kommnereniuii: OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06, OK 07, 1IK 2.6.

@®opMoil TIPOMEXKYTOUHOM aTTecTallud MO Y4YeOHON IUCIUIUIMHE SIBISETCS HK3aMeEH,
KOTOPBII OLIEHUBAeTCs MO MATHOAIIILHOM IIKaje OLIEHOK.

2.@OPMbI KOHTPO.ISI 1 OLIEHUBAHUS DJJEMEHTOB YUYEBHOIA
JUCHUTINHBI

KoHTposib 1 onieHka pe3yabTaTOB OCBOCHUS — ATO BBISBICHHUE, U3MEPEHUE U OLCHUBAHUE
3HaHUHM, yMEHUH M (QOpPMUPYIOHIIMXCS OOIMX U NMPO(ecCHOHANBHBIX KOMIIETEHIMH B paMKax
OCBOEHUS yU€OHON AUCIUILIIUHBI.

B cootBerctBUM ¢ yueOHbIM IulaHOM Tpodeccun/cnenuansHoctd 43.01.09 Ilosap,
KOHAUTEp M paboyeil mnporpamMmoit yuebHoi gucnumiuHel  O/16.07 "Maremaruka"
IIPelyCMaTPUBAETCS TEKYIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YJILTATOB OCBOCHHUS.

Koxa ¢popmupyemsbix Pa3nea/Tema
komnereHuuid (OK, Tun OueHOqullX
1K) MeponpusTHH
OK 01 P1,P2,P3,P4,P5 P6,P7
OK 02 P1,P2,P3,P4,P5 P6,P7 ITpaxTuyeckas pabora,
pazneny, mpodecCHOHaATbHO-

OK 04 P1,P2,P3,P4,P5P6,P7 OPHEHTHPOBAHHAS
OK 05 P1,P2,P3,P4,P5P6,P7

OK 06

P1,P2,P3,P4,P5P6,P7

IMPAKTUYCCKAaA pa60Ta




OK 07 P1,P2,P3,P4,P5P6,P7

I1K 2.6. P1,P2,P5P6,P7

Texymmii KOHTPOJIb YCIEBAEMOCTH MPEJCTABISAET COOON MPOBEPKY YCBOCHHS Y4E€OHOTO
MaTepHaia, peryasipHO OCYLIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00yUYeHHUS.

Texymmii KOHTPOJb pe3yabTaTOB OCBOCHUs yueOHoM mucuurumabel O/16.07 Martemaruka,
B COOTBETCTBUHU € paboueil mporpaMMoi U KaJleHIapHO-TEMaTHUECKUM IUIaHOM, ITPOUCXOAUT MIPH
WCIIOJIb30BAaHUH CIICYIOIIUX 0053aTeNbHBIX (DOPM KOHTPOJIS: KOHTPOJIbHAS padoTa.

Bo Bpems npoBeneHHs y4eOHBIX 3aHATHI JIONMOJHUTENBHO HCHOJB3YIOTCS CIEIyHOIne
(opMBI TEKYIIEro KOHTPOJIS — MpaKThYeckas padoTa, MpoBepodHas paboTa, 3aIuTa COOOIECHHH,
3aIUTa PE3CHTALUH.

[TpomexyTounas arrecranus mno yaeoHoi mucuurumne OJ16.07 MaremaTtuka npoBOIUTCS
B BUJIE DK3aMeHa, crielu(uKanus KOToporo coaepkurcs B fanHoM komiuiekre ®OC.

DK3aMeH IPOBOJUTCS 3a CUET BPEMEHM, OTBEIEHHOTO Ha U3yUeHUE Y4eOHOM TUCIUIUINHBIL, TPU
YCJIOBUM CBOEBPEMEHHOTI'O U KAUECTBEHHOI'O BBIIIOJHEHUS CTYACHTOM BCEX BUIOB PadoT,
IIPelyCMOTPEHHBIX pabouel MporpaMMoil. DK3aMeH HE MOKET BBICTABJIATHLCS, KaK CpeIHUMN Oas
OLIEHOK 3a Iepuoi 00yyeHHs 10 y4eOHOM TUCLUIUINHE.

3. KPUTEPUU OLIEHUBAHUSA PE3YJIbTATOB YUYEFHOM JESATEJIBHOCTH

Cuctema OLEHUBaHMsS KaXJ0ro BHJa pabOT oOmucaHa B JIaHHOM  KOMILIEKTE
WU3MEPUTENBHBIX MAaTEpUaOB M B CHENHM(PHUKANUAX K KOHTPOJIBHBIM paboTaM W HMTOTOBOU
aTTeCTallHH.

Kaxpiii BUJ paOOThI OIIEHUBACTCSI 110 MATHOAUTBHOM IIKaJIe.

«5» (0TIAMYHO) — 3a IITyOOKOE U MOJIHOE OBJIAJICHUE COJIepKaHUEM yueOHOro mMatepuania, B
KOTOPOM CTYJEHT CBOOOJHO M YBEPEHHO OPHEHTUPYETCS; 32 YMEHHE NPAKTUYECKH HPUMEHSTh
TEOpPEeTUYECKHE 3HAHUS, BBICKA3bIBaTh U OOOCHOBBIBATH CBOU CykJeHUA. OleHKa «5» (OTJIMYHO)
npeJoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (XOpoIo) — eciau CTYAEHT MOJHO OCBOMJ Y4YeOHBIH MaTepuall, BiIaJeeT Hay4yHO-
MNOHATUMHBIM aIapaToM, OPUEHTHUPYETCS B HM3yUYEHHOM MaTepuaie, OCO3HAaHHO IPHUMEHSET
TEOpeTHYEeCKHe 3HaHUS Ha MPaKTHKe, TPAMOTHO M3JaraeT OTBET, HO CoJepXaHue U popma OTBeTa
UMEIOT OT/IEIbHbIE HETOYHOCTH.

«3» (YIOBIETBOPUTENILHO) — €CIIU CTY/AEHT OOHApYKHUBAET 3HAHHE U TOHUMAHNUE OCHOBHBIX
NOJIOKEHHUI y4eOHOro MarepHasna, HO M3J1araeT €ro HENOJHO, HEMOCIIEA0BaTeNbHO, JOIyCKaeT
HETOYHOCTHU, B IPUMEHEHUN TEOPETUYECKUX 3HAHUU NPU OTBETE HA NMPAKTUKO-OPUEHTUPOBAHHBIE
BOIPOCHI; HE YMEET J10Ka3aTeJIbHO 000CHOBATh COOCTBEHHBIE CYKICHUS.

«2» (HEyNOBJIETBOPUTEIHHO) — €CIU CTYJIEHT HMEeT pPa3po3HEHHbIe, OeccHCcTEeMHbIE
3HaHMSI, JOIYCKAeT OIIMOKU B ONpENEIeHUH 0a30BbIX MOHITHH, NCKa)KaeT UX CMBICI; HE MOXKET
IIPAKTUYECKH IPUMEHTh TEOPETUUECKUE 3HAHUS.

Tect ouenuBaercs 1Mo MATUOAUILHON IIKAJE CIEIYIOIIMM 00pa3oM: CTOMMOCTb Ka)A0ro
Bompoca 1 6ami. 3a mpaBUIBHBIN OTBET CTYJEHT moiy4yaeT | Gams. 3a HEBEPHBIM OTBET WM €ro
OTCYTCTBHE 0aJuIbl HE HAUUCISIIOTCS. B cilydae MHOKeCTBEHHOTO BbIOOpa BapuaHTa oTBeTa 1 Oamn
HAYUCIIAETCS 3a BEIOOP BCEX MPaBUIIbHBIX OTBETOB

Onenka «5» cootBeTcTBYeT 86% — 100% mpaBUIBHBIX OTBETOB.

Onenka «4» coorercTBYeT 73% — 85% NpaBUIBHBIX OTBETOB.

Onenka «3» cootBeTcTBYeT 53% — 72% NpaBUIIBHBIX OTBETOB.

Onenka «2» coorercTBYeT 0% — 52% npaBUIBHBIX OTBETOB.

HaumenoBanue Tema ®opMa KOHTPOIS
KOHTPOJIS
Texymuii kouTposib | Pazzaen : Pa3BuTue noHsATHUS O YUCie IIpoBepounass pabora mo pasaery

Paznen: Crenmenn m kopHu. CremneHHas, | «Pa3BUTHE MOHATHS O YHCTICH
[oKa3arejbHas u norapumudeckas | [IpoBepounass pabota 1o pasnueny




GbyHKIHHA «Crerrern u kopHH. CreneHHas,

Pazmen: Ilpsmble ¥  TUIOCKOCTHM B | MOKa3aTellbHAS W JIOTapUpMUYecKas

MIPOCTPAHCTBE hyHKITII

Pazmen: DnemenTsr Teopun BepositTHOCTeW | [IpoBepounas paboTa mo paszmeny 1o

Y MaTEMaTUYECKON CTaTUCTUKU teme «lIpsiMmple ¥ IUIOCKOCTH B

Paznen: OcHOBBI TPUTOHOMETPHH. | IPOCTPAHCTBE»

Tpuronomerpudeckne (yHKIHHA [IpoBepounas pabota 1Mo pasaeny 1Mo

Paznen: ~ MuororpanHuku u  Tena | temMe «lIpsMble W TUIOCKOCTH B

BpaIieHus MPOCTPAHCTBE»

Pazmen: IlpomsBomnas ¢ynkmun, ee | [IpoBepounas paboTa mo pazmeny mo

MIpUMEHEHNE TemMe «ONMeMeHTHI TEOpUHU
BEPOATHOCTE M MaTEMaTUYECKOU
CTaTHCTUKI»
[IpoBepounass pabota mo pazaery
«OcHOBBI TPUTOHOMETPUHU.
TpuronomeTpudeckue GyHKIIHI»
IIpoBepounas pabota mo pazaery
«MHOTOrpaHHUKHU U TeJla BPaICHUS
[IpoBepounast pabora Mo pazgeny
«IIpomusBogHas GyHKIWH, ee
MIPUMEHEHHUE

[TpomexxyTounas DK3amMeH DK3aMeH MpPOBOAUTBECS B BUJE
aTTecTalus OUCBMEHHOH  paboThl  (OyMakHBIH

BapraHT win npuMeHenne J0P)

4. KOMILUIEKT MATEPHAJIOB JJIsI OLIEHKM C®OPMHUPOBAHHOCTH YMEHHM U
3HAHHMU B XOJAE OCBOEHUSA YYEBHOU JUCHUITJIMHBbI

4.1. 3agaHusi UIA TeKylero KOHTPOJISI OCBOCHHMS Y4eOHOH JAWCHHMIIMHBI
MaremaTuka

Texymuii koHTpoab 10 yueObHoU nucturummae OJ16.07 MaTtemaTika NMpOBOJUTCS B BUAE
MPAKTUYECKUX padoT.

Conepxanue, »dTambl MPOBEACHUS U KPUTEPUU OLIEHUBaHMA JaOOpaTOpHBIX U
MPAKTUYECKUX paboT MpeaCcTaBICHbl B METOIMYECKUX YKA3aHUAX 10 IPOBEACHUIO Ja0OPAaTOPHBIX
U TPaKTHYECKUX PadoT.

Tect oueHuBaercs 1Mo MATUOAIBHON IIKAJE CIEIYIOIIMM 00pa3oM: CTOMMOCTb KaXA0ro
Bompoca 1 6ami. 3a mpaBUIBHBIN OTBET CTYJEHT MoiyyaeT | Gans. 3a HEBEPHBIM OTBET WM €ro
OTCYTCTBHE 0aJuIbl HE HAUUCIISIIOTCS. B cilydae MHOKeCTBEHHOTO BbIOOpa BapuaHTa oTBeTa | Oan
HAUYUCIIAETCs 3a BHIOOP BCEX MPABUIIBHBIX OTBETOB.

Onenka «5» coorBercTBYeT 86% — 100% mpaBUIBHBIX OTBETOB.

Onenka «4» coorercTBYeT 73% — 85% NpaBUIBHBIX OTBETOB.

Onenka «3» cootBercTBYeT 53% — 72% NpaBUIbHBIX OTBETOB.

Onenka «2» coorercTBYeT 0% — 52% npaBUIBHBIX OTBETOB.

0/16.07

IIpoBepounasi paGoTa no pasaeny «Pa3Burre NOHITHS 0 YUCJIE)»

1 Bapuant
1. Haiizute aGCOMIOTHYIO W OTHOCHTEIBHYIO MOTPELIHOCTh ¢ TOYHOCTHIO 10 0,01 crapuHHO# pycckoi
MepBI Macchl — JIOT, paBHOH 12,797 rpamm.
2. Pemnte HepaBeHCTBO 6X —3<—17 — (—x —5)
3. JlaHbl KOMIUTEKCHBIE uucia Z1 = -2 + 5i u Z; = 3 - 4i. Haiitu: a) z1 + 23; 0) 22 - Z1; B) 2122 T) 21/2>.
a’-a’

4. Hpe)_'[CTaBLTe B BUAC CTCIICHU U Haﬁ}.‘LHTC 3HAYCHUC BBIPAKCHUA )

mpu a = 6.

5. Bemonauts aeiictsus (2 + 3i)(4 — 5i) + (2 — 3i)(4 + 5i).



6. Paznoxure Ha muoxutenu 9 — (2c — 1)<
7. baHk BbITIIauMBaeT exxerogHo 8% OoT cyMMbl BKJIana. Kakoil craHeT cymma depes ToJI, ecitu
MepBOHAYATBHBIN BKJIa cocTaisut 7600 pyOmneit?

8. YIIpOCTHUTH BBEIpaKCHHE

2 BapuaHT
1. Haiingure aOCONIOTHYIO M OTHOCHUTEIBHYIO MOTPEIIHOCTh ¢ TOYHOCTHIO 70 0,1 cTapuHHOW pyccKon
MepBI [UTHHBI — 1116, paBHOU 17,78 canTHMeTpaMm.
2. Pemute HepaBeHCTBO 5 (X +4) <2 (4x —5)
3. JlaHbI KOMIUICKCHBIC UuCa Z1 = -3 + 4i u Z; = 2 - i. Haiitu: a) z1 + Z; 0) Z2 - Z1; B) Z1Z2; T) Z1/Z5.
c’'-c®

4. HpCI[CTaBLTC B BUJAC CTCIICHU U HalJIuTE 3HAUCHHUE BBIpa’XCHHUA 6 Inpu ¢ = 4,
C

5. Bemmonauth aevicteus (3 + 2i)(5 — 4i) + (4 6i)(2 + 3i).

. Paznoxure Ha maoxuTenmm 1 — (2x—3) ¢

7. bank BeITUTaUMBAaET exeroaHo 8% OT cyMMBI BKJIaaa. Kakoil craneT cymma uepes ro, €cliu
TIepBOHAYANBHBIN BKJIaM cocTaBisut 8600 pyOmeit?

-y Yy

X+y X-=V

(o)}

8.Y1IpocTuTh BblpaxeHue

Yci10BHS BLINOJIHEHHS 3a1aHNUs

1. MecTo (BpeMs1) BBITIONTHEHHS 3a/IaHUS: 33JaHNE BBITIOHSACTCS HAa 3aHATHE B ayAUTOPHOE BPEMS
2. MakcumanbHO€ BpeMs BHITIOMHEHU 3ananus: 90 MuH.

3. Bbl MOXeETe BOCIIONB30BATHCS YUCOHUKOM, KOHCIIEKTOM JICKITHIA

KpuTtepun oneHuBaHusi KOHTPOJIbHOM PadoThI
Ha onienky «5» Hy»HO BEpPHO peIINTh 8 3aJaHHi1
Ha ouenky «4» - 7 3aganuit
Ha ouenky «3» - 5 3aganuit

ITaJIOH OTBETOB:

ITpoBepouHasi pagora no pazneiay «Crenenn u kopuu. CTenenHas, noka3areJbHas U

Ne Bapuanr 1 Bapuanr 2
3aaHus
1 0,003 1 0,02% 0,02 1 0,1%
2 x € (—o0,1,8) xE(E%,+m}
3 a)l+i a)—1+ 3i
6)5—9i 6)5—5i
B) 14 + 23i B) —2 + 11§
) ‘zf';?f r)—2+1i
4 1 1
6 16
5 46 49 — 2i
6 42 —cl(1+¢) 42 —x)(x —1)
7 8208 9288
8 3ab — b? x?—3xy
aZ — b2 x2 — 4?2

Jorapupmudeckass pyHKIHMU»

BapuanTt 1

1. Haitnute 3HaueHne BBIPAXKEHUS:




10.

3,92 147 2 —242
a) 5% - 2% 6)T-l.-?; B) (8 -1677)
Breraucnure:

-d-
2 Y16-625:  ©) ., »30,23-5¢

81’

Pewmnre ypaBHeHue:
a) x0= 64; 0)x’ +128 =0.
[IpeoOpa3yiiTe BEIpaxeHHe:

— o
ORENERONRE

Cokparure 1po0Ob:

1 1
x —5x? a? -4
a) — ; 0) .
= a-16
x? -5

Pemnre ypaBHEHUE coAeprkalliee paauKan:
a) Vel —x* =5; 6)*».-3:—9— -3; B)Vx=+vx?—-x-3

HaiinuTe 3HaueHUE BBIPAKCHUS: \-' 8 —4/37- i"la +4/37
1 _
Beoranciute: a) 0g . > :6) l0g ,41; B) Blo10-1 . ) g2+io, 2

Haitnure 3HaueHne BbIpAKEHUS:
a) log, 4+1log, 256

4 4
1
0) bg327+40925~—bg¢615

) log 4-log,5

log ; 32

log, 2
Haitnute 3Hauenue X, eciu:
a) log, x=3;

6)ngg;:3;

B) log, x=2log, 3+ = Iog2 —log, 6

Bapuanr 2
Haiinute 3HaueHne BLIpa)KeHI/IHZ

a) 4% - 3%, 6)3_5_, B) (9% -277%)2
Brruucnure:

-
a) V32 - 243; es)*ﬁlmmi 8) 5/0,3% - 4°

125
BBI‘II/ICJ'II/ITG.

a) ¥25: V5%, 6)316-364; B)i—12-3144
Pemnre ypaBHeHue:

a)x°=243; 0)16x* —1=10

[IpeobpasyiiTe BoIpakeHHE:

— i
ORENERUNRE

Cokparure apoob:



N

y2+7 6—9

a) ; 0)

N |-

y+T1y 62 +13
Pemute YpaBHCHUC COACPIKALICC padruKal:
a)VBl—-x*=0; 6)Vx*-28=2;

& f e & ——
Haiigure 3Hauenue Beipakenus: v 6 ++/20- /6 —+/20

B)vX=+x> —3x+3

1
Boranciure: a) log, 9 :6) log = 1. p) 52193 . 1y 421003
9. Haiinure 3Hauenune BeIpaxKeHUA:

a) log, %+ log. 625

6) Iog642—log%+loglgx/ﬁ

B) log,5-log, 3
log,, 4
log,, 32

10. Haiinute 3HaueHne X, €CIIH:

a) log; x=4
6) log, 64 =3

r)

B) Ioggx:log318—%I09316+2I0935

Yci0Bus BLINOJTHEHUS 3aJaHHUs

1. MecTo (BpeMs1) BBITIONTHEHHS 33/IaHUS: 33JaHNE BBITIOHSACTCS HAa 3aHATHE B ayAUTOPHOE BPEMS
2. MakcumanbHOE BpeMs BHITIOTHEHUs 3ananus: 90 MuH.

3. BBl MOXeETe BOCIONIB30BATHCS yUSOHUKOM, KOHCTICKTOM JICKITHIA

KpuTtepun oneHuBaHusi KOHTPOJIbHOM PadoThI
Ha onenky «5» Hy>kHO BBHITIONHUTE 10 3amanuit
Ha ouenky «4» - 8 3aganuit

Ha ouenky «3» - 6 3aganuit

3TaJIOH OTBETOB:

Ne Bapmuanr 1 Bapuant 2
3aiaHus
1 T
1 a) 500 0) 1196 B) 1 a) 576 0) 2125 B) o
2 1 = 2 4
a) 10 6) = B) 5 a)6 6) — B) 4,8
3 a)2 0) -2 a)3 0) 0,5
4 Javz | g0s V3| g =2
) B4 4 27
5 a) Vx 6) — a) .y 6)4B—3
etd
6 a) =6 0) 36 B) 3 a) 9 0) £6 B)lu3
7 3 2
8 a) -2 0)0 B) 2 r) 32 a) -2 0)0 B) 75 r9
9 a)-5 6)0 B) 1 r)5 a)3 0) 5/3 B) 1 r) 2/5
10 a) 64 0) 1/3 B) 4,5 a) 625 0)4 B) 225




NN E

10.
11.
12.
13.

o

CONo~wWNE

9.

10.
11.
12.
13.

IIpoBepounas padota no pasaeinay no reme «IIpsmMbie 1 MIIOCKOCTH B POCTPAHCTBE»
Bapmuanrt 1
TeopeTuyeckasi 4acTh
JononHuTe BhIpaOXKEHUS:
BexTopoM Ha MI0CKOCTH Ha3bIBAETCS
MonayneM BEeKTOpa Ha3bIBAaeTCs
[IBa BeKTOpa B IIPOCTPAHCTBE HA3bIBAIOTCS IPOTUBOIOI0KHO HAIPaBICHHBIMHY, €CIIH
KonnuneapHsle BEKTOPBHI HA3BIBAIOTCS COHANPABIEHHBIMHU, €CJIH UX COBIIAJIAIOT.
JIBa BEeKTOpa CUNTAIOTCS paBHBIMH, €CITH
[Ipu yMHOKEHMH BEKTOPa HA YHUCIIO

Hynesoil BEKTOp KOJUIMHEAPEH BEKTODY.
Koopaunatel cyMMBI ABYX BEKTOPOB pPaBHBI COOTBETCTBYIOIIUX JTAHHBIX
BEKTOPOB.

UYro Takoe AeKapToBa CHCTEMa KOOPANHAT?

OcHoBareseM CHCTEMBI KOOPAWHAT SIBIISIETCS

Och opauHaAT 0003HaYaeTCS

VYroa Mexay OCSMH OpIMHAT U AITUTUKAT paBeH

q)OpMyJII)I BBIYMCJIICHHA KOOPAUHAT CEPECANHBI OTPE3Ka UMCIOT BU

IIpakTH4yeckas yacTb
[TocTpouts TOUKH 1O 33iaHHBIM KoopauHaTam: A(5; -1; 3), B(2; 3; -4), C(6; -6; 2), D(3; -2; 1).
Touka C siBisiercst cepennHoit otpeska AB. Halinure xoopaunatsl Touku C, ecnu: A(4; -3; 2), B(-
2; 5; 8).
VYkaxute cpeny BEKTOPOB H&ﬁjﬁ EJE, BD paBubie, eciu: A(1; 0; 1), B(-1; 1; 2), C(0; 2; -1),
D(1; 0; -2).
Jlanb! Bektopsl a(—1,2,—7) u E(r%, %, —1). Haiinure 3HaueHue X, eciiu b =15
Jlanb! Bextopsl a(—7,8,—3) u E(Sﬁlq —1). Haiigure KOCHHYC yriia MEX/Iy HUMH.
Hansl BepmmHbl TpeyroipHEKa A(2; -3; -1), B(S5; -3; 3) u C(8; -3; -1). Onpenenure BuI
TPEYTrOJILHHKA.

Bapuanr 2

Teoperuyeckasi 4acTb

JlononHuTe BRIpaXEHUS:
BexTopoM Ha MI0CKOCTH Ha3bIBAETCS
JnuHoi BeKTOpa Ha3bIBAETCs .
JIBa BeKkTOpa B MPOCTPAHCTBE HA3LIBAIOTCS OJIMHAKOBO HAIIPABIEHHBIMH, €CITU
KonnuneapHbie BEKTOPHI HA3bIBAIOTCS MPOTUBOIIOIOXKHO HAPaBICHHBIMH, €CIIA UX
JIBa BEeKTOpa CUNTAFOTCS KOJUTMHEAPHBIMH, €CITH
HyneBbM BeKTOpOM Ha3bIBaeTCS .
Hynesoli BeKTOp KOJUIMHEAPEH BEKTODY.

KOOpIII/IHaTBI Pa3HOCTHU ABYX BCKTOPOB PAaBHBI COOTBCTCTBYIOIINX JAaHHBIX
BEKTOPOB.

Jaiite onpeaenenue JeKapTOBOM CUCTEMbI KOOP/IMHAT.

Ochb amminkat 0003HavaeTCs

YTo1 Mex Iy ocsMU aOCITNCC U allUTUKAT paBeH

OcHoBaTeneM CUCTEMbl KOOPJUHAT SIBIISICTCS .
(DopMyna BBIYHCJIICHUA PAaCCTOAHUA MEXK Y TOYKAaMU UMECT BUL

IIpakTH4eckast 4acTh

ITocTpouTh TOYKH 110 33aaHHbIM KoopauHatam: A(3; 0; -3), B(7; -3; 2), C(-5; 4; -1), D(-1; 1, 4).
Touka C sBnsieTcs cepenutoii orpeska AB. Halinure xoopaunater Touku C, ecin: A(3; -3; -5), B(5; 2;

4).
Vkaxwure cpeau Bekropos AB, BC,DC, AD,AC, BD pasusie, ecu: A(0; 1; 1), B(1; 0; 1), C(-3; -4; 5),
D(-2; 3; -1).

Jlanb! BekTopbl 3(—3,4,—7) u E{% x,—1). Haiinute 3HaueHue X, eciu ab =16
Jlanb! Bextopsl a(—5, 6,—2) 1 b(4,3, —1). HaiiauTe KOCHHYC yIiIa MEKIY HHMH.



6. /[ans! Bepmunsl TpeyroasHuka A(2; -4; 0), B(4; -6; 1) u C(0; -3; 2). Onpeaenurte BUI TPEYTrOJIbHUKA.

Ycii0BUS BHINOJHEHHUS 321aHUA

1. MecTo (BpeMs1) BBITIONTHEHHS 3a/IaHUS: 33JaHNE BBITIOHSACTCS HAa 3aHATHE B AyAUTOPHOE BPEMS
2. MakcumanbHO€ BpeMs BBIIOJIHEHU 3aaanus: 90 MuH.

3. Bel MOXeTe BOCTIONB30BATHCS yUEOHUKOM, KOHCIIEKTOM JIEKITHI

Kputepun oneHnBaHus KOHTPOJIbHON padoThI

9 BepHO BBINOJIHEHHBIX 33JJaHUN U3 TEOPETUUYECKON YacTu U 4 33aHNs IPAKTUYECKOM YacTH — OIIEHKa «3»
11 BepHO BBITOTHEHHBIX 33aHUN W3 TEOPETUUSCKON YacTH M 5 3allaHus MPAaKTHUYCCKOW YacTH — OICHKA
«4»

13 BepHO BBINOJHEHHBIX 3aJaHUN U3 TEOPETHUECKOH YacTH U 6 3aJaHui MPAaKTHUYECKOW YacTH — OLIEHKA
«5»

ITaJIOH OTBETOB:

Ne Bapmuanr 1 Bapuanr 2
3agaHus
Teoperuyeckasi 4acThb

1 HanpasieHHbIl 0Tpe30K HanpasieHHbIN 0Tpe30K

2 JlnmuHa BexTopa Mojyib BeKTOpa

3 OHM KOJUTHHEapHbIE U UX OHU KOJUTMHEapHBIE U UX HaIlPaBIEHUSI
HaIpaBJIEHHUs] HE COBMAJIAIOT COBMAJIAIOT

4 Hanpanenus HanpaBienust He cOBIaar0T

5 PaBHEBI X UTMHEL OHH JEXUT Ha OTHO IPSIMON MIIH MApaJUIETbHBIX

TPSIMBIX

6 Kaxxnas koopnrHata yMHOMKaeTCs Y KOTOpOTO Hayajao v KOHEL COBIAIatl0T
Ha 3TO YUCJIO

7 JIrobomy JIrobomy

8 CymMme, KOOpAWHAT Pa3nocTH, KoopanHAT

9 Tpu B3auMHO nepneHuKysApHbele | CucTeMa KOOpJIWHAT B IPOCTPAHCTBE (IeKapTOBa
psIMbIe, IIEPECEKAIOIINECS B OTHON | cHCTeMa KOOPAMHAT) 3a[aHa, €CIIH 4epe3 TOUKY
touke O(0;0;0), ¢ 3axaHHBIM MPOCTPAHCTBA MIPOXOJUT TPU MOHAPHO
HaIIpaBJICHUEM Ha KaXJ0U NPSIMOH, | NEPIEHANUKYJISIPHBIC IIPSIMBIE, HA KaXKIOU 13
C €IMHUYHBIMH OTpe3KaMU KOTOPBIX BBIOPaHO HANPABJICHUE U eIMHHLA

VU3MEPEHMUSI

10 Pene Jlekapt Z

11 Y 90°

12 90° Pene Jlekapt

13 C — cepenuna AB, e A(X1, Y1, 1), | Au(X1, Y1, 21), Aa(X2, Y2, Z2)
B ()f_z_i_;/f’:gfl}.z . AAy == %)%+ (02— 31) 2+ (22— 21)°
C(J z 'z ' 2 )

IIpakTHYecKasi YacTh

1

2 (1;1;5) (4; -0,5; -0,5)

3 Bekropa AB=DC, AD=AC HET

4 5,5 3

5 0 0

6 paBHOOEIPEHHBIH paBHOOEIPEHHBIH

IIpoBepounas padota no pasaeiny nmo teme «IlIpsiMbie M IIIOCKOCTH B MPOCTPAHCTBE)»

Bapmuanr 1
Teoperuyeckas 4acThb
1. Kakoe u3 ciemyronux yTBep>KIeHUH BEpHO?



a) MOOBIE YEThIPE TOUKH JISKAT B OJJHON TUTOCKOCTH;
0) MrO0BIC TPU TOYKH HE JISXKAT B OJTHOU IIOCKOCTH;
B) JTIOOBIC YETHIPE TOUKHU HE JISKAT B OJTHOH TUIOCKOCTH;
T) 4epe3 JTI00BIC TPH TOYKH IPOXOIUT TIOCKOCTE;
) 4epe3 J00bIe TPU TOUKH ITPOXOIUT IFIOCKOCTh, U TIPUTOM TOJIBKO OJIHA.
. CKOITBKO 00IIMX TOYEK MOTYT UMETh JIBE Pa3IUIHbIE TUIOCKOCTH?
a) 2; 0) 3; B) HECKOJIbKO; T) OECKOHEYHO MHOTO; 1) 0ECKOHEYHO MHOTO MJTH HU OJHOM.
. BeiOepuTe BepHOE yTBEpK/ICHUE:
a) Eciu oiHa TOYKA IPSMOIA JICKHUT B TUIOCKOCTH, TO BCE TOUKU MPSIMOH JISKAT B 3TOH IJIOCKOCTH;
0) yepes MPSIMYIO U HE JISKAIIYIO Ha Hel TOYKY MPOXOAUT IIOCKOCTh, M IPUTOM TOJBKO O/THA;
B) Yepe3 JIBE MEPeCeKAONIUECs MPSMbIC TUIOCKOCTh IPOBECTH HEJNB3S;
T) JI00BIE IBE TUIOCKOCTH HE HMEIOT OOIIMX TOYECK;
Jl) €CITH YeThIpe TOYKHU He JIe)KaT B OJHOM IUIOCKOCTH, TO KaKHe-HUOyAb TPU M3 HUX JEKaT Ha OJHON
MPSMOM.
. [IpoutHTe 3aNTUCh U BHITIOIHUTE YESPTEK:
a)Aca;, Oanm BanNpB=A
. Touku A, B, C He nexar Ha ogHou npsmoii: M € AB, K € AC, N € AC. BriGepute BepHOE yTBEpXKICHUE:
a) N € AB; 0) N € AC; B) N € ABC; r) touku N u M coBmaaaror; 1) toukn N u K
COBMAJIAIOT
. [IpsiMas Ha3bIBaeTCS MEPIEHAUKYIISIPHOM K IUIOCKOCTH, €CIIM OHA
a) MepPHCHIUKYJIAPHA K JII000H IPSIMO# B TH000H TIOCKOCTH;
0) mepreHaNKyIsIpHA K JTF000H MPSMOT, JIexaIel B 3TOH IIOCKOCTH;
B) MapajuiesibHa K JIF000# MpsIMOH B 3TOH IJIOCKOCTH;
T') HapajuieibHa K JII000H MpsiMoii B 1000 TIIOCKOCTH.
. Teopema o OpsAMOU, NEPIEHAUKYISIPHON K IIIOCKOCTHU TJIACHUT:
a) dYepe3 OAHY [aHHYIO TOYKY IIPOCTPAHCTBAa IMPOXOMUT MpsMas, MEPHNeHAUKYISIpHAsS K JaHHOU
TUTOCKOCTH;
0) yepes MOOYIO0 TOYKY MPOCTPAHCTBA MPOXOMUT MpsMasi, MEPHICHIUKYIIIPHAs K TaHHOW TUIOCKOCTH, H
MIPUTOM TOJIBKO OJTHA;
B) uepe3 OJIHY JIaHHYIO TOYKY MPOCTPAHCTBA MPOXOAUT IpsiMast, MapaijiesibHas K JaHHOM TIOCKOCTH, U
IIPUTOM TOJIBKO OJHA,
T) 4yepe3 OJIHY JIAHHYIO TOUKY IPOCTPAHCTBA IPOXOANT MpsMasi, TTapajuieNIbHasl K JAHHOH IJIOCKOCTH.
. lmaroHany nmpsiMOYTOJIEHOTO Mapaiielienue/ia
a) CKpemuBaroTCcs; 0) paBHBI; B) MapauUICIbHEIL.
. [leprieH UKy IIs1p, TPOBEACHHBIN U3 JaHHON TOYKH K IIOCKOCTH:
a) paBeH HAKIIOHHOH, MPOBEIEHHON M3 3TOH )K€ TOYKH K 3TOU INIOCKOCTH;
0) MeHbIIIe HAKIIOHHOM, TTPOBEICHHOM M3 3TOU K€ TOYKH K dTOM IJIOCKOCTH;
B) OOJIbIIIC HAKIIOHHOH, TPOBEJCHHOMN M3 3TOM e TOUYKH K 3TOU IUNIOCKOCTH;
T) paBeH MPOSKIINY HAKJIOHHOW, TIPOBEICHHON U3 ATOM K€ TOUKHU K 3TOH ILTOCKOCTH.

IIpakTHYeckasi yacThb

. Ilpsmeie AB, AC, AD nonapno neprnenaukyiaspusl. Haiiaute otpesok CD, ecnmu AB = 6 cm, BC = 14
cm, AD =3 cm.

. K mmockoctn TpeyronpHHKa W3 IEHTpa BIHCAHHOW B HErO OKPY)KHOCTH paamyca 2,1 M BOCCTaBlieH
NEPNEeHAUKYIAp JuinHOW 7,2 M. Halinute pacctosHME OT KOHIIa 3TOr0 HEPIEHAMKYISpa 0 CTOPOH
TpPEYroJbHUKA.

. 3 Touku A K TaHHOMN TUIOCKOCTH TIPOBEACHBI MEPIEHIUKYIIAP M HaKJIOHHAS, TIePEeCeKaloIie MIOCKOCTh

cooTBeTcTBeHHO B Toukax B u C. Haitmute orpesok AB, eciu AC =4+/10 m, BC =12 m.

. I3 Touek A u B, nexxamux B ABYX MEPHEHIANKYJISPHBIX TUIOCKOCTSIX, OMYIICHBI mepreHanKyisipel AC u
BD na mpsmyro niepecedenus miockoctei. Halimute amuay orpeska AB, ecmu AC =12 M, BD = 14 ™,
CD=12wm.



5. Ionb3ysch TaHHBIM YEPTEIKOM, HA30BUTE:
a) TPH IUIOCKOCTH, COJIepIKaIne Touky B;
0) mpsiMyto, TI0 KOTOpo# nepecekatorcs mwiockoctu EFK u FBD; £
B) TUIOCKOCTH, MPOXOIAIIYI0 yepe3 mpsmbie AD u KA

B

/
7/

A
6. Jlan tpeyrompamk ABC. Ilmockocte mapamnenpHas mpsimoir AC, mepecekaer cropoHy AB storo
TpeyroipauKa B Touke M u cropory BC B Touke K. Haiimute MK, eciiut AC =16 cm, CK =3 cm, BK =

5 cm.

Bapuanr 2
TeopeTnyeckas 4acThb
1. UTo MOXKHO CKa3aTh O B3aMMHOM PAaCIOJIOKEHHUHY JIBYX TUIOCKOCTEH, KOTOPhIE UMEIOT TPU OOIIUE TOYKH,
HE JIe)Kalue Ha OJHOU MpsAMOit?
a) TepeceKaroTCs;
0) HUYEro CKa3aTh HENb3;
B) HE MTEPECEKAIOTCS;
T') IMEIOT TPHU OOIIHNE TOUYKH.
2. MoryT i1 JBe pa3IuYHbIC MIIOCKOCTH UMETh TOJIBKO JIBE OOIIUE TOUKH?
a) HUKOT11a;
0) MOTYT, HO TIPH JOTIOJIHUTEIFHBIX YCIOBUSX;
B) BCET/Ia UMCIOT;
T') HeJb3s1 OTBETUTH Ha BOIIPOC.
3. BeibepuTte BepHOE yTBEpKICHHE:
a) gepe3 JMo0bIe TPU TOUKH MMPOXOTUT IIIOCKOCTh, M IPUTOM TOJBKO OHA;
0) eciu JIBE TOUKH MPSMOM JIEXKAT B IIIOCKOCTH, TO BCE TOUKH MPSIMOM JIKAT B 3TOU TUNIOCKOCTH;
B) €CIIH JIBE TUIOCKOCTH UMEIOT OOIIYI0 TOYKY, TO OHU HE IePECEeKar0TCs;
T) 4epe3 MpsIMYI0 U TOUKY, JISKAIIyI0 Ha HeH, MPOXOIUT IJIOCKOCTh, ¥ IPUTOM TOJBKO OfHA;
) uepe3 B MepeceKaronrecs MpsMble MIIOCKOCTh MPOBECTH HENb3s.
4. 3anummMTe CUMBOJHMYECKH M BBINOJIHUTE 4YepTex: mpsMas AB mepecekaer miockocTs o B Touke O, a
npsimasi CE JeXUT B IJIOCKOCTH Q.
5. Ipsimete a u b mepecekarotes B Touke O: A € a,B €h, Y £ AB. Beibepure BepHOE yTBEPIKIACHHUE:
a) Toukn O 1 Y He jexaT B OJJHOM ITIOCKOCTH;
0) npsmbie OY © A mapauieabHbL,
B) MpsiMbIe &, D 1 Touka Y jexkar B OJHOM MJIOCKOCTH;
r) Touku O 1 Y cOBIMamaror;
1) Toukn Y 1 A COBITaJIaloT.
6. JIBe mpsiMbIe B MPOCTPAHCTBE HAZBIBAIOTCS MEPIICHINKYISIPHBIMU (B3aUMHO TIEPIICHIUKYIISIPHBIMU ), €CITH
a) yroJ MeX1y HUMH PaBeH CTO JAEBSIHOCTO TPAIyCoOB;
0) yroJy MeXTy HUMHU paBeH JIEBIHOCTO TPAIyCoB;
B) YTOJI MeXKIy HIMH PaBEH CTO BOCEMBJIECAT TPAyCOB;
T) YyroJl MeXIy HUIMHU PaBeH TPUCTA IMIECTHIECAT TPALYCOB.
7. Teopema o Tpex NepneHIUKYISIPax IIACUT:
a) mpsiMasi, IPOBEJICHHAs HE B IUIOCKOCTH HE Yepe3 OCHOBAHWE HAKIOHHOW MEPHeHANKYIIIPHO K €€
MPOEKITUH Ha Ty TUIOCKOCTh, MIEPIICHANKYIISIPHA U CAMOW HAKJIOHHO;
0) mpsMas, TPOBEJCHHAs B IUIOCKOCTH Yepe3 OCHOBAHHME HAKJIOHHOW MEPIEHAMKYJISPHO K e
MPOEKIUU Ha 3TY IIOCKOCTbh, MEPIEHANKYISIPHA U CAMOU HAKJIIOHHOM;
B) TpsiMasi, IPOBEICHHAS HE B IUNIOCKOCTH HE Yepe3 OCHOBAHME HAKIIOHHOW HE MEePIEHANKYIIIPHO K e
MPOEKIUU HA 3Ty INIOCKOCTh, HE MEPIEHANKYIISIPHA U CAMOUM HaKJIIOHHOM.
8. lnaroHany npsMOyroJIbHOTO Mapalieienunena
a) CKpEIINBarOTCS; 0) paBHBI;  B) apaUICIbHEL.
9. KBanpar quaroHanay npsiMOyTOJIBHOTO Mapaijiesienune1a paBeH
a) MPOM3BEICHUIO KBAJ[PATOB TPEX €ro N3MEPEHUH;
0) cyMMe KBaJIpaTOB TPEX €T0 M3MEPCHHI;
B) CyMMe KBaJ[paToB JIByX €ro H3MEepPEHHH;



I‘) MMPOU3BCACHUIO KBAPATOB IBYX €TI0 H3M€p€HHI>i.

IIpakTH4yeckas 4acTb

1. Ilpsmeie AB, AC, AD nmomapuo nepneHnukymapasl. Haiinure otpesok CD, ecmu BD = 18 cm, BC = 32
cm, AD =5 cm.

2. K miockocTy TpeyroibHHUKa M3 IEHTPa BIIUCAHHOW B HETO OKPY)XXHOCTH paamyca 6,1 M BoccTaBlieH
MEPICHANKYISAp MHONH 6 M. HaiinmnTe paccTossHEE OT KOHIIA 3TOTO NEPIEHAMKYJSpa O CTOPOH
TPEYroJbHUKA.

3. U3 Toukm A X JaHHOW IUIOCKOCTH MPOBEIEHBI IEPICHIUKYJISAP W HAKJIOHHAS, IEPECCKaIOIINe

IJIOCKOCTh cOOTBeTCTBeHHO B Toukax B u C. Haitnute orpezok AB, eciu AC =3 \/E M, BC=9 m.

4. U3 touek A u B, nexaimux B ABYX NEPIECHAUKYIISPHBIX TUIOCKOCTSX, OMYIIECHBI MEPIeHIUKYIApbl AC 1
BD na mpsmyro nepecedenus minockocreit. Haiimute mmmay otpeska AB, ecmm AC = 6 M, BD = 8 M,
CD=24wm.

5. lonp3ysch TaHHBIM YEPTEIKOM, HA30BUTE:

a) TPH IJIOCKOCTH, coneprKamue Touky M;
0) mpsiMyto, TI0 KOTopoi nepecekatorcs mrockoctu BCD u FAC; E
B) IJIOCKOCTB, MPOXOAANIYI0 uepe3 npsimbie BM nu ME.

|
|
) M
|
|
|

B)________ c

7/
/

A D
6. an tpeyronpuuk ABC. [lnockocts mapamensHas npsmoid BC, nepecekaer cropony AB B Touke E n
cropony AC B touke H. Haiinmute EH, ecmu AE =16 cm, BE =8 cm, BC =18 cm.

Yci10Bus BBINOJHEHHUS 3a/1aHNUA

1. MecTo (BpeMs1) BBIIIOJHEHMS 3aJIJaHUS: 33JaH1E BBITOJIHAETCS HAa 3aHATHE B ayAUTOPHOE BPEMS
2. MakcumanbHO€ BpeMs BbINOJHEHUA 3a1aHus: 90 MUH.

3. BBl MOXeETe BOCIIONIB30BATHCS yUSOHUKOM, KOHCTICKTOM JICKITHIA

KpuTtepun oneHuBaHuss KOHTPOJIbHOM padoThI

Ha onenky «5» Hy»HO BBIIIOJIHUTE 9 3aJaHUI TEOPETUUECKOM YacTH U 5 3aJaHUI MPaKTHYECKOU
Ha onenky «4» - 8 3amanuii TeOpeTUIECKOM YacTH U 4 3a/1aHus TPAKTUIECKOM

Ha onenky «3» - 7 3aganuil TeOpeTHUECKON YacTh U 3 3a1aHUsI MPAKTHYECKOU

ITaJIOH OTBETOB:

N Bapmanr 1 Bapuanr 2
3agaHus
TeopeTnyeckas 4acThb
1 I r
2 I r
3 a 0
4
5 B B
6 0 0
7 0 0
8 0 0
9 0 0
IIpakTHYecKasi YacTh
1 13 /30
2 7,5 8,5
3 4 3
4 22 26
5 a) ABC, ABF, FBC a) EMK, KMD, EMD
0) FM 6) AC




B) ADK B) BEM
6 10 12

IIpoBepounas paboTa mo pasaeiny no reMe «JieMeHThI TEOPUH BEPOATHOCTEH U MaTeMaTHYeCKOM
CTATUCTUKH»

BapuanTt 1

1. JlBy3HawyHOE YMCIO cocTaBisaoT U3 udp 0,1, 4,7.8.

a) CKOJIBKO BCETO YHCENl MOXKHO COCTaBUTH?

0) CoctaBuTh TaOIHILy UCXOOB.

B) CKOJIBKO MOYKHO COCTaBUTH YCTHBIX YHCEIT?

r) CKOJIBKO MOKHO COCTABUTh HEUETHBIX YHCEN?

Hanummre ¢popmyiy yrcia pasMerieHui.

Nmeercs cemp pa3nuyHbIX KHAT. CKOITBKAMH CIIOCOOaMU MOXHO PacCTaBUTh 3TH KHUTH Ha MOJIKe?

4. B uexe padorator 8 Tokapeil. CKOTBKAMHU CIIOCOOAMH MOKHO MOPYYUTHh TPEM U3 HUX H3TOTOBHUTH
TPU pa3IMYHBIC IETATH 10 OJTHOM Ha KaXKI0H?

5. B xmacce 25 ydeHukoB. CKOJIBKHMH CIMOCOOAMH MOXXHO W3 HUX BBIOpaTh 4 ydYamuxcs st
nexypcrsa?

6. B cempmoM kiacce wusydaroT 14 npeameroB. CKOJBKMMH CIIOCOOAMH MOMKHO COCTAaBHTH
pacrucanye 3aHATHI Ha cyO0OTY, €CIIH B 3TOT ACHb HEACTH JOJDKHO OBITh 5 Pa3IHMYHBIX YPOKOB?

/. Beraucmure:
a) A%, 0) Ciy.

8. BbIUHCIIHTE CTENEHb BHIPAKEHHS, HCIOB3ys 6uroM Herotona: (2 + 3x)°

wn

Bapuant 2

1. JIBy3Ha4yHOE YMCIIO COCTABIISAIOT U3 1udp 0,2, 5,8,9.

a) CKOJIBKO BCETO YHCENl MOXKHO COCTaBUTH?

0) CocTaBUTh TaOIUILYy UCXOJIOB.

B) CKOJIBKO MOYKHO COCTaBUTh YETHBIX YUCEN?

r) CKOTBKO MOXHO COCTaBUTh HEYETHBIX YHCEN?

Hanummre ¢popmyity yrcia coueTaHHUM.

3. Ha 5 corpyaHukoB BblAeneHO 3 myTeBKH B caHaTopuid. CKOJBKHMH CIIOCOOaMH MOXHO
pacnpenenuTh 3TH MyTeBKH, €CIIN BCE MyTEBKH OIMHAKOBBIE?

4. CKOIBKHMH CTIOCO0AMH MOKHO OIYCTHTHh 5 TUceM B 11 TOYTOBBIX SIIMKOB, €CITU B Ka)bIid
MOYTOBBIH SIIUK OMYCKAIOT He OoJiee 0JTHOTrO MUchMa?

5. CkoipKO 3K3aMEHAIMOHHBIX KOMHCCHUM, COCTOSAININX W3 7 yUHTENeH, MOXXHO COCTaBUTh M3 14
MeAaroron?

6. Illectepo BoNeOOMMCTOB CTPOUTCS Iepen HavyainoM MaTda. CKOJBKO CYIIECTBYET CHOCOOOB
MOCTpOoeHus?

7. Berauemure:
a)A3; 6)Ca.

8. BBbIUMCINTE CTENEHD BEIPAKCHNS, HCIIONMb3ys OuHoM Herotona: (3 + 2x)°

n

Yci10BUS BLINOJIHEHHS 3a1aHNs

1. MecTo (BpeMsi) BBITIONTHEHHS 3aJIaHUS: 33JaHNE BBITIOJIHSACTCS HA 3aHATHE B ayJAUTOPHOE BPEMS
2. MakcumanbHO€ BpeMs BBINOJHEHUA 3a1anus: 90 MUH.

3. Bel MOXeTe BOCTIONB30BATHCS yUEOHUKOM, KOHCIIEKTOM JIEKITHI

Kputepun oneHnBaHus KOHTPOJIbHON padoThI

Ha onenky «5» - Hy’>KHO BEpHO BBITIOJIHUTH § 3aIaHUI
Ha oueHky «4» - BEpHO BBINOJIHUTH 7 3alaHui

Ha onenky «3» - BepHO BBITIOJIHUTH 6 3a1aHUI

3TaJIOH OTBETOB:

Ne | Bapuanr 1 Bapuant 2




3aJlaHU

s
1 |a)l6 a) 16
6) 6)
10 14 17 18 20 50 80 90
40 41 47 48 25 52 82 92
70 71 74 78 28 58 85 95
80 81 84 87 29 59 89 98
B) 10 B) 10
r)6 r)6
2 A — n! om — n!
" (n—m)! " om!(n—m)!
3 5040 10
4 336 54440
5 12650 3432
6 240240 720
7 a) 30 a) 540
6) 120 6) 28
8 32 +240x +720x% + 1080x% + 810x* + 243x%43 + 810x + 1080x% + 720x3 + 240x* + 32

IIpoBepounas paGora no pasgeny «OcHoBbl TpuroHomerpun. Tpuronomerpudeckue GyHKIMu»
Bapuanr 1

a) arcsin (— 1)

IlepeBecTu B panuaHsl:

IlepeBecTu B rpagychl:

a)7—7r,

12

Haiinute 3HaueHne BbIpAKEHUM:

of T 3 T . 3 7
a) cos (Ej—ctg (EjJrsm (EJ

6) cos315°
8) 3tg45° +sin 90° — 2cos0°
Haiinure 3HaueHUs: TPUTOHOMETPUUECKUX q)yHKuI/n‘/'I COS ¢, tga , sin 2« , €CIu sin @ =

Haiinute 3HaueHne BbIpasKEHHUS:

0) arccos [— ij
2

6. Pemmre ypaBHEHUS:

a) 2C0S2Xx++/2=0 0)3sinx+6=0
1) 2sin> —5sinx—-3=0
7. PemmuTe HEpaBEeHCTBA:
J2

1
a) COSX > —
2

1. TlepesecTu B paauaHsl:

2. TlepeBecTu B rpaaychl:

0) sinx<———
2

5 11~
6 _l _’ -
) 9 6) 5 2)

a)45°, 6)124°, 6)330°, 2)284°

Az
3

r) arcsin 0

B) arctg (— \/§ )

B)\/gtgx+1:0 ryctgx—-1=0
e) sin®x — 3 sin x cos X + 2 cos?x = 0

Bapuanr 2

1
a) —,
)9

3. Haiigure 3HaueHNE BBIPAKCHUH:

5)5_”, g)ﬁ,
36 18

a)18°, 6)135°, ) 325°, o) 264°

137
2) ——
30

X



a) sin® (%) —2cos’® (%) —5tg”? (%)

6) cos 405°
8) 3tg30° +sin 60° — 2c0s90° — cos30°

4. Haiigure 3HaueHus TpUroHOMeTprdeckux GyHKuuil SiN &, tga, COS2a , ecin COSa = g

5. Halinure 3HaUeHUE BBIPOXKCHUS:

-3
2

a) arcsin ( ) 6) arccos (

_\/E)
2

6. Pemnre ypaBHeHUS:
a) 2sin 2x—/2=0

1) 2sin>x —-5sinx+2=0
7. Peminte HEpaBEeHCTBA:

06)3cosx+6=0

0) cosxsg

. 1
a) sin X <=
2

YciaoBus BHINOJHEHUSA 3aJaHUA

B) V3ctgx+1=0
e) sin?x +4 sin x cos X + cos?x = 0

B) arctg 1

1. Mecto (BpeMmsi) BBIIIOJHEHUS 3alaHUS: 3aJaHNE BBIIIOJIHSACTCS Ha 3aHATHE B ayAUTOPHOE BPEMsI

2. MakcumanbHOE BpeMs BHITIOMHEHU 3ananus: 90 MuH.

3. Bbl MOXeTe BOCIIONB30BATHCS YUSOHUKOM, KOHCIIEKTOM JICKITHi, Tabauiiamu bpanuca

Kpurtepun oneHuBaHust KOHTPOJIbHOMH padoThl
4 BepHO BHITIOJIHCHHBIX 33/IaHUS — OIICHKA «3»
6 BEpHO BBINOJIHEHHBIX 33JaHUS — OLICHKA «4»
7 BEpHO BBINOJIHEHHBIX 33JaHUS — OLICHKA «5»

ITaJIOH OTBETOB:

nNtgx+1=0

r) arcos (— 1)

N Bapuanr 1 Bapuanr 2
3a1aHust
ki i iz Ax x i esm 2

1 35 )% B) N )1 0% B) o N3s
2 a) 105° 0) 100° B) 330° r) 240° a) 140° 0) 25° B) 110° r) 78°
3 a) g _ 31}-‘? 6) '\;_'f B) 2 a)-5 6) ‘;_E B) \-'IE
4 1 3 24 " x4 7]

5'4; 25 - _ 5'31; 25 - _

3  [05 (¥ [P0 |9~ 9% ¥y |97
6 a)i?+7m,n€3 a)(—i}”§+§n,nEZ

0) HeT perieHud 0) HeT pernieHui

B)—§+7m,nez B)‘E—”+7m,nez

r)§+?mJ1r1EZ r)—§+n‘nanE

n (—)™1 - +mnn €z 0 (1) +mann€Z

e)g +mn,n€ Z; arctg2 +mn,n € Z e)arctg(—2++3)+mn,nE Z
7 Ja)(—;+2mm;+2mm)nEZ 8) (—= + 2mn; = + 2mn),n € Z

6) [—1—'T+2Tm;—g+2m]mEZ 6) [§+2m;?+ 2nn]n € Z




IIpoBepounas padorta o pazgeny « MHOrOrpaHHUKH M TeJIa BpalleHUs»
Bapmuanrt 1

TeopeTuyeckas 4acThb
1. Teno, HOBEPXHOCTH KOTOPOT'O COCTOMT U3 KOHEUHOT'O YKCIIA INTIOCKMX MHOT'OYTOJILHUKOB, Ha3bIBACTCS:

a) YeTBIPEeXyTOIBHUK B) MHOTOTPaHHUK
0) MHOTOYTOIHHHUK T') MIECTUYTOJHEHUK
2. BepiumHbI MHOTOTpaHHHUKA 0003HAYAIOTCS:
a)a,B,c,d 6) A,B,C,D B) aB, cd, ac, ad r) AB, CB, AD, CD
3. K MHOrorpaHHMKaMm OTHOCSITCS:
a) mapasuienenumne; 0) mpuzma B) MUpaMuaa T) BCE OTBETHI BEPHBI

4. MHOrorpaHHUK, KOTOpBIM COCTOMT M3 JABYX IUIOCKUX MHOI'OYTOJIbBHUKOB, COBMEILEHHBIX
napajujleJIbHbIM [IEPEHOCOM, Ha3bIBACTC:

a) mupaMuI0i 0) npu3Moii B) IIHJIHUHIPOM I) mapajie/IeIIe/I0M
5. Ecnu 60koBBIe pedpa Mpu3MBbI EPIIEHANKYIISIPHBI OCHOBAHUIO, TO TIPU3Ma SBJISIETCA:
) HaKJIOHHOM 0) mpaBUIILHOI B) MIPSMOM T) BBITYKJIOW
6. Y mpusmbl 60KOBBIE pedpa...
a) paBHEI 0) CHMMETPUYHEI B) IapaJuIebHBI U PaBHEL T) mapaieabHEI
7. Eciu B OCHOBaHUHU MPU3MBI JICKUT MMapalIeIOTPaMM, TO OHA SIBJIIECTCS:
a) MPaBWJIBHOW TTPU3MOM B) IUPaMUION
0) mapayienenume, I') IpaBWJIbHON NHpaMUIOn

8. MHOFOFpaHHI/IK, KOTOpBIﬁ COCTOUT U3 INIOCKOI'O MHOT'OYT'OJIBHUKA, TOYKHU U OTPE3KOB
COCAUHAIOINX X, HA3bIBACTCA:

a) KOHYCOM 0) mupamuI0i C) npu3Moit 1) IIapoM
9. TpeyrosbHasi MMPAaMUIa HA3BIBACTCSL:
a) IPaBUIILHOM TMPaMUION B) NIPaBUJIBHBIM MHOTOTPAHHUKOM
0) TeTpaspom r) 10eKa3pOM
10. BricoTa 60KOBO# rpaHy MPABUILHON MUPAMHU/IBI, IPOBEICHHAS M3 €€ BEPIIUHbI, HA3bIBACTCS:
a) MeIraHou 0) amodemoit B) BBICOTOI r) OMCcCceKTpUcoi
11. BokoBast TOBEPXHOCTh MPU3MbI COCTOUT H3:
a) KBaJpaToB 0) pomboB B) MapasuieorpaMMoB I) TPEyrOJbHUKOB

12. TTnomanpio 6OKOBOI MOBEPXHOCTHU MPU3MbI Ha3bIBAETCS:
a) cymMMa IIo1azieil 00KOBBIX MHOTOYTOJIBHUKOB — B) CyMMa IUIONIa/iel OOKOBBIX I'paHei
0) cymma momaaei 60koBbIX pedep I) CyMMa IUIOIIaJeld OCHOBAHHH
13. BokoBasi TOBEPXHOCTH MPSIMOW IPU3MBI paBHA:
a) MPOU3BECHUIO IEpUMETpa Ha JJTUHY T'PaHH MPU3MBbI
B) NMMPOU3BEICHHUIO UTMHBI TPAHH MTPU3MBI Ha BBICOTY
0) NpOM3BEACHUIO JJIMHBI TPaHU MPU3MBI HA OCHOBaHHE
T') IPOU3BEACHUIO TIEPUMETPA OCHOBAHHSI HA BBICOTY MPU3MBI
14. KonnuecTBo pedep MeCcTHYTOIbHON MPU3MBbI

a) 18 0) 6 B) 24 r) 12
15. HaumMensbI11€e 4nciio rpaneil mpu3Mbl
a) 3 0) 4 B) 6 r)9
16. He sBnsieTcst MpaBUILHBIM MHOTOTPAHHUKOM:
) HpaBUIIBHBINA TETPAdaP B) IIPaBIWJIBHBINA OKTA3/Ip
0) mpaBuIIbHAS TIPH3Ma I) PaBUIIbHBIH T0/IEKadIP
17. CkonbKo mpaBUIIbHBIX MHOTOIPAaHHUKOB CYIIECTBYET B TeéOMeTpUn?
a) 3 0) 7 B) 5 r) 6
18. bynet nmu nupamMuIa MPaBUIBLHOM, €CITH €€ TPaH! paBHOOEIPEHHBIE TPEYTOIbHUKH?
a) na 0) HeT

19. Kakoii U3 mepeuncaeHHBIX 3JICMEHTOB HE SBJISIFOTCS JIEMESHTOM MTPU3MBI?
a) oOpasytoras 0) pedpo B) BBICOTA T') OCHOBaHUE



IIpakTHYeckast YacTh
1. OcHoBaHue mpsMONl TNPU3MBI — NPSMOYTOJBHBIA TPEYroJILHUK C KaTeramMu 6 u 8 cMm. Haiiaute
IJIOMATs OOKOBOM TOBEPXHOCTH MIPU3MEI, €CITA €€ HanbOoIbImast 00KOBas TpaHb — KBaIpart.
2. Tlocrpoiite ceuenne npusMbl ABCA1B1C1 miockocThio, KOTOpas Al B
3amaHa Tpems Toukamu 1, P u Q, ecnu Touka T mpuHAIICKUT T
peopy AAl, touka Q mnpunamiexur pedbpy BBI1, a Touka P
cropone AC. (cM.gepTexK) Q

P

3. Pammyc ocHOBaHMs LWIMHApa paBeH 5 CM, a BBICOTAa LWIMHIApa paBHa 6 cMm. Haiiaurte momans
CEeueHMs], IPOBEJCHHOI0 NapalIeIbHO OCH LIIIMHIPA Ha PACCTOSHUU 4 CM OT Hee.

4. Pammyc mapa paBern 17 cm. Haiigure mimomanp cedeHws mapa, yAajJeHHOTO OT €ro IEHTpa Ha
paccrostHuM 15 cm.

5. HM3mepenus mpsAMOYTroJbHOTO Tapaiuienenunena paBHel 11 cm, 12 cm u 15 cm. Uemy paBeH ero

00BEM?

JuameTp ocHOBaHUsI KOHyca paBeH 18 cm, oOpasyrommas ero — 15 cMm. Beraucnuts 00beM KoHyca.

7. Buemnuii paguyc moJjoro mapa 9 cM, TonmuHa cTeHoK 3 cM. Haliaute 00bEM, 3aKITI0UEHHBIN MKy
CTCHKaMH

IS

Bapuanr 2

Teoperuyeckasi 4acTb
. Teno, MoOBEpXHOCTH KOTOPOTO COCTOUT U3 KOHEYHOI'0 YHCIa IIIOCKUX MHOTOYTOJIbHUKOB, HAa3bIBAECTCA:

—_—

a) YeTHIPEXyTOJIBHUK B) MHOTOTpPaHHUK

0) MHOTOYTOIHHHUK T') MIECTUYTOJBbHHUK
2. BepuiriHbI MHOTOTpaHHUKA 0003HAYAIOTCS

a)a,B,c,d 0)A,B,C,D B) aB, cd, ac, ad r) AB, CB, AD, CD
3. K MHOrorpanHuKaM OTHOCSTCS:

a) mapauieNenune; 0) mpu3ma B) IUpaMua T) BCE OTBETHI BEPHBI

4, MHOFOFpaHHI/IK, KOTOpI)II\/’I COCTOMT U3 JIBYX ITINIOCKUX MHOTI'OYT'OJIbHUKOB, COBMCIICHHBIX
napajiCJIbHbIM IICPEHOCOM, HA3bIBACTCH:

a) mupamu10i 0) mpusmoii B) LWJIMHIPOM I) napajuieJenune oM
5. Ecnin GokoBbIe peOpa MpH3MbI IEPIIEHUKYIISIPHBI OCHOBAHUIO, TO TIPH3MA SIBIISIETCSL:
a) HaKJIOHHOM 0) npaBUIILHOI B) MIPSIMOI T) BBITYKJIOM
6. Y mpu3Mbl 60KOBBIE pedpa...
a) paBHBI 0) CHMMETPUYHBI B) NapaJuIeTbHEI  PaBHBI T) MapaJuieIbHbI
7. Ecny B OCHOBAaHMM MPU3MBI JIEKUT NapAIIIETOrPAMM, TO OHA SIBIISIETCS:
a) IpaBUIBHOM NPU3MOH B) MUpaMUI0U
0) mapasuienenunes I') IpaBWJIbHON MHpaMUIOn

8. Muoror PAaHHUK, KOTOpBIfI COCTOMUT U3 IIJIOCKOI'O MHOT'OYTOJIbHUKA, TOYKH U OTPC3KOB
COCAMHAOINX X, HA3bIBACTCA:

a) KOHyCOM 0) mupaMu ot C) mMpU3MOit 1) LIapOM
9. TpeyrosibHast MUpaMuIa Ha3bIBAETCS:
a) MpaBUJIHLHOW TUPAMHUION B) MPaBUIBLHBIM MHOTOTPAaHHUKOM
0) TeTpasapom T) 10eKadpOM
10. BeicoTa 60KOBOIi IpaHy MIPABUIILHOM MUPAMUJIBI, IPOBEICHHAS U3 €€ BEPUINHBI, HA3bIBACTCS:
a) MeauaHon 0) anodemoit B) BBICOTOM r) OucceKkTpucoit
11. bokoBasi MTOBEPXHOCTH MPU3MBI COCTOUT U3:
a) KBaJIpaToOB 0) pomOOB B) MapaJiyieJIOrpaMMOB T) TPEyrOJbHHKOB

12. [Tnomaaso0 60KOBOI MOBEPXHOCTH MPU3MBbI Ha3bIBACTCS:
a) cymMMa IIo1azieit 00KOBBIX MHOTOYTOJIBHUKOB — B) CyMMa ILTOIIAaJiei OOKOBBIX rpaHei
0) cymma momaaei 60KoBbIX pedep r') CyMMa ILJIOIIa/Ield OCHOBaHUMN

13. BokoBasi HOBEpXHOCTh MPSAMOM MPU3MbI PaBHA:



14.

15.

16.

17.

18.

19.

o &

o

a) MPOU3BEACHUIO IEPUMETPA Ha IJIMHY I'PaHU IPU3MBI

B) IPOU3BEJICHUIO JUIMHBI TPAaHU MTPU3MBI Ha BBICOTY

0) POU3BEAECHHUIO JUIMHBI TPAHU ITPU3Mbl HA OCHOBAaHUE

I') IPOU3BEACHUIO IIEPUMETPA OCHOBAHMSI HA BBICOTY NPU3MBI
KonugecTBo rpaHeit ecThyrojbHON IPU3MBbL

a) 6 0) 8 B) 10 r) 18

Hawnmenbiiee uucio pedep mpu3Mbl

a)9 0) 8 B) 6 r)5

CKOJBKO MPAaBUIILHBIX MHOTOTPAHHUKOB CYIIECTBYET B TEOMETPHUU?

a)3 0)7 B) 5 r)6

Byner nu nupamuga npaBUIIbHOM, €CJIU €€ TPaHU KBaIpaThl?

a) na 0) HeT

Kaxoit Buj MHOTOYTOJIbHUKA SIBJIIETCS TPAHbIO KKOCAdIpa?

a) TPEyTOBHUK 0) MATHYTOJEHUK B) poM0O T') MECTUYTOJIEHUK
Kakoli u3 mepeunciIieHHBIX AJIEMEHTOB HE SIBIISICTCS 2JIEMEHTOM Ky0a?

a) OCHOBaHHE 0) BepmnHa B) TpaHb T) TUaMeTp

HpaKTH‘leCKaﬂ 4acTb

OcHoBaHUE NPSIMON IPU3MBI — OPSAMOYTOJNBHBIA TPEYTOJBHUK C TUIOTEHY30H 13 ¢M u kaTteTom 12 cm.
Haiimute muomans O0KOBOM MOBEPXHOCTH MPU3MBI, €CIIM €€ HaUMEHbIIIass O0KOBAasi TPaHb — KBapaT.
IlocTpoiiTe cedyeHMe 10 YKa3aHHBIM TpEM TOYKaM
(cMm.ueprex).

Panuyc ocHOBaHMs HWIMHApPaA paBeH 5 cM, a BbICOTa IuiuHApa paBHa 8 cMm. Haliaure momanb
CeUYeHMsI, POBEICHHOTO MapaluIe]IbHO OCH [IWITUHIIPA Ha PACCTOSHUH 3 CM OT Hee.

N3mMepenwus mpsiMOyTOJIBHOTO Mapajuienenumena paBasl 12 cm, 11cm u 20 cm. Uemy paBeH ero 00mEmM?
Haiinute 00bEM MpaBMIIEHOW TPEYroJbHOW MUpPaMHIBI, BBICOTa KOTOpod paBHa 10 cMm, a cropoHa
OCHOBaHUs paBHa 12 cM.

JuameTp ocHOBaHMsI KOHYca paBeH 14 cm, oOpasyromas ero — 25 cM. Berancnnuts 00beM KoHyca
Buemnuit paauyc nosoro mapa 15 cm, TommuHa cteHoK 3 cM. Halinmure 00bEM, 3aKII0UEHHBI MEXITy
CTEHKaMH.

Ycii0Bus BBINOJIHEHUS 3a1aHUSA

1. MecTo (Bpems1) BBHITIOTHEHNS 3aJaHU: 33/1aHNE BBIMTOJIHAETCS Ha 3aHATHE B AyAUTOPHOE BPEMS
2. MakcumanbHOe BpeMsl BBITOTHEHU 3aaanus: 90 MuH.

3. BBl MOeTe BOCIIONIB30BaThCsl Y4EOHIMKOM, KOHCTIEKTOM JICKLIUH

Kputepun oueHnBaHus KOHTPOJIbHOI padoThI

Ha omenky «5» HyKHO BEpHO BBITOTHUTH 20 3aJaHUI TEOPETHISCKON YacTH U 7 3aJaHUH MPAKTHIECKOH
Ha oueHky «4» Hy>KHO BEpHO BBINOJIHUTE 18 3a1aHUi TEOPETUUECKON YaCTH U 6 3aJaHUI IPaKTHIECKON
Ha omenky «3» Hy»KHO BEpHO BBIITOIHUTH 16 3a1aHUI TEOPETHIECKON YaCTH U 5 3aJaHUH MPAKTHIECKON

3TaJIOH OTBETOB:

Ne

Bapuant 1 Bapuanrt 2
3a1aHus

Teoperuyeckas 4acThb
1 B B
2 0 0




Yo s w N

3 r r

4 0 0

5 B B

6 B B

7 S 0

8 o 0

9 0 0
10 0 0
11 B B
12 B B
13 r r
14 a 0
15 S a
16 S B
17 B 0
18 a a
19 a r

IIpakTH4yeckas 4acTb

1 240 150

2 A B "
3 36 32

4 64 2640

5 1980 12043
6 324n 3927%

7 744n 2196w

IIpoBepounasi padora no pasgeny «IIpousBoanasi pyHKI UM, ee IPUMEHEHUE»
Bapuanr 1

Haiitu nmpom3BogHy0 QyHKIINH
5)
a) y=§x4 -3 +2x-1
0)y=3x*-5x+8
B) Yy =2x3+3x?—45
r)y=-7x*+x
1)y = (x*+2)(x*~x)
o)y = x2+x-1
x® -2
Haiinure 3nauenue npoussonnoit pynxuun f(X) = X® +2X—1 B Touke X, =0.

Haiinute nanbomnbiuee 3HaueHNe QyHKINN f (X) =4X—X° na OTpE3Ke [l, 6]
Haiiaute mpoMexyTKH BO3pACTaHus U yObIBaHUA (YHKIMHU y = X° — 5X + 6.

1
Haiigute kpuTHaeckne TOUKH QYHKIMHE y = 4X +—.

Hccnenyiite n noctpoiite rpaguk pynkmun y = 3x>—12x+1
Hamucatp ypaBHeHHe KacaTeIbHOU K rpaguKy QyHKIHN
a) f(x) = 5x3— 2x? Xo=2



0) f(x) = 4x*-2x>-3x+7 X =0

B) f(x) =-3x*-2x% +1 Xo=1
Yacts B
1. Haiiyure o6mmii B nepBoobpasusix Gynkmmn f(x) = 6x? — Bx + 3.
a) F(x) = 18x% —8§; 6) Flx) = 3x% — 4;
& 4
B)F{x}=3%—4x2+3x+c; r)F(x}=3%—4x2+3x

2. Beruncnure miomans GUrypel, orpaHUueHHON TuHUSIMH: y = —2X, y =0, x =4

a)12+/3; 6 16, 8 12, 1) 543.
3. dnsa dynkuuu f(X) = x? maiiaure nepsoobpasHyro F, mpuHMMAIOIIYIO 3aJaHHOE 3HAYEHME B 3aJaHHOM
touke F(-1)=2

x® 1 1

a)FxX)= —+2=; 0) F(X)=2x+ 2—;
) F(x) 3 23 ) F(X) 3
x° 1 x° 1

B)F(X)=— —+2=; NFx)=—-2=.
) F(X) 3 +23 ) F(x) 3 %3

4. Onpenenure QyHKIMIO, 171 KoTopoii F(X) = X2 — sin2X — 1 sBiseTcs nepBooOpasHoii:
3
a) f(x) = % +C0S2X + X; 0) f(x) = 2x — 2c0s2x;
3
B) f(X) = 2x + % COS2X; r) f(x) = % + % COS2X + X.

5. Haiigure nepBooGpasnyro mis pyukuuu f(X) = 4x3+ cos x
a) F(x) = 12x2 —sinx + c;
0) F(x) = 4x® + sinx + c;
B) F(X) = x* —sinx + ¢;
r) F(x) = x* + sinx + c.
6. Haiinure mioma s KpUBOJIMHENHON Tparneyuy, OrpaHHYeHHON JIMHUAMH Y = — X2 +3 n y=0

a)4+/3; 6) 64/3; B 943; 1) 8+/3.
4

7. Beruucnure I4xdx
2

a) 16; 6) 14;  B) 32, 1) 24

Bapuant 2

1. Haiitu npou3BoIHYIO QPYHKINH
a) j = —gxe +5x* -14

6)y = 5x°— 4x+18
B) Y =9x3+x%-4

1)y =-3x2+2x

n)y =3+ 2)(x* - x)

o)y = 2x? +x—14
4x° -2

Haiinure 3nauenue npoussonuoii pynkmuu f(X) = X* +3X—4 B Touke X, =0.

Haiinure naumensiiee 3Hauenue Gynxiuu T (X) = x* —2X Ha OTpe3Ke [O; 4].
Haiigure mpomexxyTky Bo3pacTaHust ¥ yObIBaHUS Q)yiﬂ(um/l y =x%+5x +6.
Haiinute kputnueckue TOUKM QyHKIUH y = — 9X — o

Hccnenyiite u noctpoiite rpaguk GyHKIMn y = 3x%— 9x—7

Hanwucats ypaBHeHHe KacaTenbHON K rpaduKy QyHKIUU

a)f(x) = x*-2x+1 Xo=1

0) f(x) = 2x2—4x Xo=2

N AW N



B) f(X) =x3-2x*+4 Xo=1

Yacts B
1. Haitnure nepeooGpasnyto f(x) = 6x% —6x+ 7
a) F(x) = 18x% — 6; 6) Flx) = 3x% - 2;
& &4
B) Flx) = Hf —3x2 4+ 7x; r) F(x) = Ef —3xi+7x+¢c
2. Beraucaure momans GUrypel, OrpaHHYeHHON TUHUSIME: ¥ = —3X, y =0, x =4
a)12+/3; 6) 24;  ®) 12, 1) 32
3. s pyukuuu f(X) = 2X — 2 Haiimure nepBoodpasuyto F, rpaduk koTopoii mpoxomut uepes Touky A(2; 1)
a) F(x)=—-x2-2x—1; 6) F(X)=x?+2x+2;
B) F(X)=2x%-2; r) F(x)=x?-2x+ 1.

4. Onpenenurte GyHKIHIO, 151 KOTOpoit F(X) = — Cosg — X% + 4 gBnsercs nepBooOpa3HOIL:
X 1 X
a) f(x) = —sin= — 3x%; 6) f(x) == sin= —3x%;
) f(x) > ) f(x) 5 SinS

B) f(X) =— %sin% - 3x% r) f(x) = Zsing —3x2.

5. Haiinute nepBoobpasuyto st gpynkiuu f(X) = X% — sinx
3
a) F(x) =%—cosx +c;

6) F(X) = 2x — cosx + ¢;
3
B) F(X) =% + COSX + C;

3
r) F(X) =% +sinx + c.

6. Haiiaure momans Gpurypsl, orpaHu4eHHON TMHUAMA Y = 5 — X%, y = 1

1 1 2
16; 6) 5—; 11 —; 10 —.
a) ) 3 B) 3 r) 3

4
7. Borumciure I(xz —6x)dx
1

a) 16; 0) -23; B) 32; r) -4.

YcaoBus BLINOJTHEHUS 3aaHUAS

1. Mecto (BpeMsi) BHITIONHEHUS 3aJJaHUs; 3a/IaHUE BBITIONHACTCS HA 3aHIATHE B AyJUTOPHOE BpEeMS
2. MakcumanbHO€ BpeMs BbINOJHEHUA 3a1aHus: 90 MUH.

3. BbI MOeTe BOCIIONIE30BaThCS Y4EOHUKOM, KOHCTIEKTOM JICKITHIA

Kputepun oueHnBaHus KOHTPOJIbHOI padoThI
8 BEpHO PEIICHHBIX TPUMEPOB — «3»

12 BepHO pelleHHbIX IPUMEPOB — «4»

14 BepHO pelleHHbIX IPUMEPOB — «5»

Yacts B

Kputepun oneHnBaHus KOHTPOJIbHON padoThI
5 BEpHO BHIMOJIHEHHBIX 3aIaHUS — «3»

6 BEpHO BBIMOJIHEHHBIX 3a1aHUS — «4»

7 BEPHO BBIINOJIHEHHBIX 3aIaHUS — «5»

ITaJIOH 0TBETOB:

| Ne | Bapmanr 1 Bapuant 2




3a/aHus
1 a) 10x3 —6x +2 a) —7x% + 20x3
6)12x° — 5 6)20x° — 4
B) 6x% + 6x B) 27x% + 2x
r) —14x +1 r)—6x +2
n) 5x* 4+ 2x% -2 n) 3x*—10x3 +3x -2
—x—2x®4 2% —dx—1 —Bx%—Bx®+168x7—Bx—2
e) (x2—2)2 e) (4xE-2)2
2 2 3
3 4 -1
4 dynkiwms Bo3pacraet npu x € (2,5; +co0) | dynkmums Bo3pacTaer npu x € (—2,5; +co)
®ynkims yosiBaeT npu x € (—oo;2,5) OyHKIMs yosiBaer npu x € (—oo;—2,5)
5 x =405 x=21/3
7 v=>52x—-72 y=x—1
y=7—-3x y=4x—8
y=9—13x y=4—x
Yacte B
Ne
Bapuanr 1 Bapuant 2
3a/1IaHus
1 B r
2 0 0
3 a r
4 0 0
5 B B
6 a r
7 r 0

4.2. 3apanus 1Jis MPOBeAeHUsT MPOMEKYTOYHON aTTeCTAIMH MO Y4eOHOH THCIIUITHHE
0/16.07 MaremaTuka

[IpomexxyTounast arrecranusi mo ydeOnow mucuurummae OJ16.07 Marematuka TpOBOIUTCS B
dbopMe — MUCEMEHHOT0 K3aMeHa (OyMaXKHbIN BapuaHT Uil npumeHeHue J0OP)

YciaoBus BHINMOJTHEHHS 3aJaHHS

1. Mecto (BpeMmsi) BBITIOJTHEHHUS 3a/IaHUs: 3a]JaHNE BBITIOJIHICTCS HA 3aHATUU B ayJUTOPHOE BPEMS
2. MakcuManbHO€E BpeMsl BbINOJHEHU 3aaanus: 180 MuH.

3. M0>XHO BOCIIOJIb30BaThCS CIIPABOYHBIM MATEPUATIOM, KATBKYISITOPOM

Kpurtepun oueHnBaHus 3K3aMEeHALMOHHON PadoOTHI

Jns momydeHuss OTMETKH «3» (YIOBJIETBOPUTENBHO) OOYyYarOIIMHCS JOJKEH BEpHO
BBINIOJHATH 8-9 3amanmii u3 paszaena «Anredpa ¥ Hadajla MaTeMaTHYECKOTO aHAIN3a» U 2 3a1aHUs
u3 paznena «I'eomeTpusi».

Otmetka «4» (xopomro) BeicTaBisieTcs 3a 10-12 3amanuit u3 pa3gena «AnreOpa u Havyana
MaTeMaTHYECKOro aHAJIM3a» U 3 3aJaHus U3 paszzena «l'eomeTpusi».

Otmerka «5» (OTIMYHO) BBICTaBisieTCs Tpu BbmonHeHuW 13-15 3amanwmii W3 pasnena
«Anrebpa 1 Havyaja MaTEMaTHYECKOT0 aHau3a» U 3-4 3aanus u3 paszaena «l eomeTpus».

3ananus ISl NPOBeAeHNs YK3aMeHa
0,24-10%

ﬂn,e-ilm

2. Haiinure 3HaueHUE BBIPAKEHUSA z + 3 + 2

1. Haiinure 3HaueHUE BhIPAKEHUS



3. Hanor na noxonsl ¢usmueckux s (HI®DII) B PO cocraBnser 13% oT HauuciaeHHO# 3apabOTHOIM
iatel. CKONBKO pyOiielt nomyyaet padoTHHK nocie yruiatel HJIDJI, ecin HauncieHHas 3apa0oTHAS T1aTa
cocrapmsieT 20 000 pyGmeir?

4. Haiigure m u3 paBenctea F =ma, eciiu F = 84 mwa =12,

5. HaiiauTe cosa, ecu Sino = 0,8 u 90° < o <180°.

6. banouka iorypra crout 4 py6ns 60 xoneek. Kakoe HanbobIIee KOTHUECTBO OaHOUEK HOTYypTa MOYKHO
KyIuTh Ha 25 pyomneit?

7. Haiinure KopeHp ypaBHeHns 3° 2 = 81,

8. Haiinure xopens ypasnenus log,(x + 3) = 6.

9. Haiinure xopeHs ypaBHeHns sinx = —1

10. Y4acTok 3eMJIM Uil CTPOUTEIBCTBA CAaHATOPUS UMeeT QOpMYy MPSAMOYTOJIBHHKA, CTOPOHBI KOTOPOTO
paBubl 900 M 1 400 M. OgHa U3 OONMBIIMX CTOPOH y4acTKa UAET BIOIb MOPS, & TPHU OCTAIbHBIE CTOPOHBI
HYXHO OTrOpoJuTh 3a00opom. Halinure niauHy sToro 3abopa. OTBeT naiite B MeTpax.

11. YcraHOBUTE COOTBETCTBUC MEXK/Ty BETUUNHAMH M UX BO3MOXKHBIMH 3HAYCHUSIMHU

K K&KIOMY 3JIEMEHTY IEPBOr0 CTOJONA MOJ0EPUTE COOTBETCTBYIOIIHII SJIEMEHT M3 BTOPOTO CTOJIOIIA.

BEJIMUYMHBI BO3MOXHBIE 3HAYEHN A
A. poct pebénka 1. 32xm
B. Tommuna nucra 6ymaru 2. 30mM
C. nnuHa aBTOOYCHOTO 3. 0,2 MM
MapIipyTa 4, 110cm

D. BbIcOTa KMIIOTO ToMa

B rtabmume mom kaxkmoidl OyKBOW, COOTBETCTBYIONICH BENWMYHHE, YKAXKHUTE HOMEP €€ BO3MOXKHOTO
3HA4YCHMUA.
12. Ha pmarpamme TpuBEIEHBI NaHHBIE O MPOTSHKEHHOCTH BOCHBMH KpymHeHmmx pek Poccum. Ilepsoe
MECTO IO MPOTsLKEHHOCTH 3aHMMaeT Jlena. Ha kakoMm mMecTe 1o mpoTsHKEHHOCTH HaXxoaAuTest AMyp?

THEIC. KM
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13. HaiimuTe 3HaueHUE MPOU3BOAHON PYHKIMU ¥ = X 2+ 5inx B TouKe Xpg=T

14. Haiinure obuuit Buj nepoodpasubix F(X) mis dyukiuu f (x) =x7 — 2 sinx

15. Pemute HepaBeHCTBOS (x} = 0, ecin f(x} =—x% — 4y — 2006

16.Haiigure obnacts onpenenenus Gynkuun v = lg (x + 9).

17. Teno nmBWXKETCSI TO MPSIMOW TaK, YTO PACCTOSHHE S OT HAYaJILHOW TOYKU W3MEHSETCS 0 3aKOHY
5§ =1t+0,5t2 (m), Tae t — Bpems ABwKeHHs B ceKyHnax. Haiiute ckopocTs Tena depes 4 ¢ moce Havama
JIBUDKEHHUSL.

18. IlocTpoiiTe ceueHune TeTpaspa MIOCKOCThIO, poxoasiiei yepes 3agannsie Touku M,N,K.



N

19. BricoTta koHyca paBHa 4, a TuameTp ocHoBaHus — 6. Haiinnte 06beM kKoHyca.
20.Hanmmute ypaBHeHHe cdepsl ¢ IeHTpoM A, npoxosiieit yepes Touky N, eciu A(2; 2; 0), N(5; 0; 1)

YciaoBuS BLIOJTHEHUS 3a1aHAS

1. MecTo (BpeMs1) BBITIONTHEHHS 33/IaHUS: 33JaHNE BBITIOHSACTCS HAa 3aHATHE B AyAUTOPHOE BPEMS
2. MakcumanbHO€ BpeMs BhITIOJIHEHUA 3aaanus: 180 MuH.

3. Bbl MOXETE BOCIIONB30BATHCS CIIPABOYHBIM MAaTEpUAIOM

Kpurtepun ouneHuBanus 3Kk3aMeHALNOHHOMH padoThl
11 GamoB — oueHKa «3»

15 GannoB — onieHKa «4»

19-20 6anaoB — OLlEHKA «5»

OTBeThI
Ne Ne
3aiaHus 3alaHus
1 40 11 4312
2 2,65 12 7
3 17400 13 2r—1
4 7 14 xB
E + 2cosx +¢
5 -0,6 15 (—oo; —2)
6 5 16 (—9; +e0)
7 7 17 5
8 61 18

1
9 —;—E+2TET1JHEZ 19 12w
10 1700 20 (x—2)"+(y—2)?+z?=14
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