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BBEJIEHUE

1. OneHouHble MaTepuajabl MO AMCUUIUIMHE (MOJIYJIIO) SIBISIFOTCS OO0S3aTeNIbHBIM 000COOJCHHBIM TpWiIOkKeHHeM K Paboded mporpamme
JUCLHTUTHHBL (MOJYJIs) U IPE/ICTABICHBI B BU/IE OLICHOYHBIX CPEACTB.

2. OueHOYHBIC MaTEepHAaNbl SBISACTCS COCTABHONH YaCThIO HOPMATHBHO-METOJIUYCCKOTO OOECIICUCHHS CHCTEMBI OIICHKH KadeCTBa OCBOCHUS
00yJaroIIMuUCs YKa3aHHOH TUCIUTUIHHBI (MOTYJIS).

3. TIpu MOMOIIM OLICHOYHBIX MATEPHATIOB OCYIIECTBISICTCS] KOHTPOJIb M YIPaBJICHHE MpoleccoM GOpMHUPOBaHHs 00yYaIOMIUMHUC KOMICTCHIHH,
u3 yucia npeaycmorpeHHsix ®I'OC BO B kauecTBe pe3ysIbTaTOB OCBOSHUS TUCIUILIMHBI (MOIYJIS).

4. O1ieHOYHBIC MaTEePHANBI IO JUCIHIUINHE (MOJIYIII0) BKITFOYAIOT B CeOs:

- OIICHOYHBIC CPEJICTBA, MPUMCHSEMBIC ITPU IIPOMEKYTOYHON aTTECTAIUH [0 UTOTaM M3YYCHHS JUCIUIUTAHBI (MOJTYJIS).

- OIICHOYHBIC CPEJICTBA, MPUMCHSEMBIC B paMKaX MHIHBHIYyATU3aIHN BBITIONHEHHS, KOHTPOJIsSI GUKCHPOBaHHBIX BHI0B BAPO;

- OLICHOYHbIEC CPECTBA, IPUMEHIEMBIE ISl TEKYILETO KOHTPOJIS,

5. Pa3paboTyvkaMM OICHOYHBIX MAaTEPHUAIOB IO JUCHHUIUIMHE (MOMAYJIO) SBIISIOTCS MpernoaaBatesid Kadenpbl, oOecrnedyuBarolmiel H3y4YeHUE
00yJaroIUMuCs JUCIHIUIAHBL (MoyJisi), B Akanemun. CoJepikaTeIbHOW OCHOBOM JUIS pa3pabOTKH OIICHOYHBIX MaTepUalloB sBIsieTcsl Pabodas
MporpaMMa JUCIUTLTHHBL (MOJTYJIs).

Hepeqeﬂb BH/I0OB OLICHOYHBIX CPEACTB

Cpeucn;a I l'[pOMe)KyTO'-[HOﬁ ATTECTAIIMHA MO UTOTraM U3YYCHUSA TUCHUIITINHBI

HopmartueHas 6a3a mpoBeeHNs TPOMEKYTOTHOM aTTECTAIIMH 00YJAIOIIUXCS IO pe3yIbTaTaM U3YICHUS JUCIUILTHHBL:
Maremarnka

1) neiictByromee «IlojoxeHne o TeKyIeM KOHTPOJIE YCIIEBaEMOCTH U MIPOMEXYTOUHOHU arrectanuu odydatomuxcs ®I'BOY BO Bypsrtckas
I'CXA»

OCHOBHEBIC XapaKTepHCTHKHHpOMe)I(yTO‘IHOﬁ arrecrauguu 06yqa}omnxc5{ I10 UTOraM U3y4CHUs JUCHUTIIUHBL (MOZ[y.]'IH)
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YCTaHOBJICHUEC YPOBHS JOCTUKCHUSA KaXKIAbIM O6y‘{aIOI_HI/IMC$I enei 06y‘{eH1/151 110 TAaHHOU

Lenb mpoMexyTOUHON aTTecTalMH -
JHUCIUIUINHE

dopMa NpOMEXKYTOUHOM aTTeCTALUH - Dx3aMeH

1) moaroToBKa K 9K3aMEHY M caya 3K3aMEeHa OCYIICCTBIISICTCS 3a CUET y4eOHOro BpEMEHH
(TpyROEMKOCTH), OTBEIEHHOTO Ha IK3aMEHAIIMOHHYIO CECCHIO JUIST 00YUJaroNIUXCsl, CPOKH KOTOPOi
Mecro sk3ameHa B rpaduke yue6HOro YCTaHaBIMBAIOTCS IPUKA30M 110 aKaJeMUHU

mpoiiecca:
2) mata, BpeMsi 1 MECTO MTPOBEICHHS IK3aMeHa OmpeessieTcst rpadHKOM Clady SK3aMeHOB,

YTBEP)KIaeMBIM JIeKaHOM (haKyJIbTeTa (AUPEKTOPOM HMHCTUTYTA)

®dopma 3x3aMeHa - (ITuceMeHHBIH, yCTHBIH)

IMporuenypa npoBeaeHHS FK3aMeHa - HpeJCTaBlICHa B OLICHOYHBIX MaTepuaiax 1o AUCLUILIMHE
DK3aMeHaMOHHAs IPorpaMMa Io 1) mpencrapieHa B OIIEHOYHBIX MaTepHalIax Mo AUCIUIIINHE
y4eOHOM AUCIUIUINHE: 2) OXBaTBIBACT BCE Pa3/IeIIbl AUCIUIIHHBI

®OHJI OIEHOYHBIX CPEJICTB

KoHTpo/bHbIE BONPOCHI H 32/1aHUSA /ISl IPOBEIEHHU TEKYIIero KOHTPOJISI M MPOMEKYTOYHON aTTeCTAIMH 10 HTOTaM
OCBOEHHS JMCHUILIUHBI (MOIYJI51)

3agaHus K U”TOrOBOM aTTECTALIUNA

Tect Nel

B1. B ropoge N xuet 200000 sxuteneit. Cpenn aux 20% nereit u moapoctkoB. Cpenn B3pocibix 35% He paboraet
(TIEeHCHOHEPBI, CTYICHTHI, JOMOXO03SHKHY U T.I1.). CKOJIBKO B3pOCIBIX JKHUTeNei paboTaet?

B2. Ha nuarpamMMe nokaszaHo KOIH4ecTBO nocerutenei caiitra PUA HoBocTu B Teuenne kaxaoro yaca 8 nexadps 2009 rona. Ilo
TOPH30HTAIH YKa3bIBACTCS HOMEP 4aca, 10 BEPTHKAIM — KOJHYECTBO IIOCETHTENEH caidTa 3a JaHHBIN Yac. Onpenenure 1o
JarpaMMe, KakuM ObUTO HauMeHbIIIee KOJIM4ecTBO nocetuteneid B yac ¢ 11:00 no 17:00 B aTot nenHp Ha caiite PUAH.

B3. Haitnure 1uromans TpeyroibHAKA, H300paKeHHOTO Ha KiIeT4aTol Oymare ¢ pasmepoM kKieTku 1 cm 1 cm. OTBer paiite B
KBaJIpaTHBIX CAHTUMETPAX.

B4. CtpoutensHoli pupMe HyxHO proOpecTH 74 KydoMmeTpa MeHOOETOHA Y OJTHOTO M3 TPEeX MOCTABIIUKOB. LICHBI U yCI0BUs
JIOCTAaBKH TIpHBEAEHB! B Tabiuie. CkoJIbKo pyOuieit mpuaeTes 3amIaTuTh 3a caMylo JICIIEBYIO TIOKYIIKY C JOCTaBKOW?
[MocraBuk CTOMMOCTH NEHOOETOHA

(py6.3a3a 1l ) CronmMoCTh HOCTaBKHM JlOTIOIHNUTENHHBICYCIOBHS

A 2750 4900 py6.

b 3100 5900 py6. IIpwm 3akaze Ha cymmy Gombme 150000 py0. moctaBka OecruiaTHO

B 2780 3900 py6. Ilpu 3akaze 6osee 75 mocTaBKa OecIUIaTHO

BS5. Haiinure KopeHb ypaBHEHUs
B6. Onun yron paBHOOepeHHOTO TpeyrojbHuKa Ha 990 Oonbiie apyroro. Haiinute Menbiunii yron. OTBeT faiiTe B rpaaycax.
B7. Beiuucnure

B8 MartepunanpHast TOUKa ABMXKETCS MPSIMOJIMHEHHO 0 3aKOHY (S — MepeMelIeHue B M, t — BpeMs B ¢). HaiiauTe ckopocTs
TOYKH B MOMEHT BPEMEHH  C.

B9. B npsimoyronsaom napautesteninnieie ABCDA1B1C1D1 usBectHo, uro DB1=11, C1D1=2, BC=6.. Haiinute niauny pedpa
BBI1.

B10. ®abpuka BeimyckaeT cyMKu. B cpeqaeM Ha 170 KaueCTBEHHBIX CyMOK IPUXOANUTCS OAUHHAIIATE CYMOK CO CKPBITBIMH
nedekramu. Haiiure BeposSTHOCTB TOTO, YTO KYIUIEHHAsI CyMKa OKa)KeTCsl KaueCTBEHHOW. Pe3ynbTar okpyrimTe 10 COTHIX.




B11. IlpsMoyronbHelil mapaiienenumnes Onucal OKoJIo MINHAPA, paglyCc OCHOBaHMS U BBICOTA KOTOPOro pasHs 1,5. Haiinute
00peM mapasureNenuena.

B12. Jlns oborpesa moMemeHus1, TeMIIepaTypa B KOTOPOM paBHA , YEPE3 pafUaTOp OTOIICHUSI, IPOITYCKAIOT TOPSIYIO BOLY
Temriepatypoii . Pacxon npoxomsiueit uepes TpyOy Boapl kr/c. [Ipoxozst o TpyOe paccrosiHue X (M), BOJa OXJIaXJaeTCst 10
TEeMIIEpaTypsl , IPUYEM , TA€ — TEINIOEMKOCTh BOJBI, — KO3((HUINECHT TEINIO0OOMEHa, a — MOCTOsHHAs. J[o Kakoi
TemrepaTypsl (B rpanycax Llenbcust) oxiagurcs Bosia, €Ciii JUIMHA TpYObl 56 M?

B13. MoTopHas J1o/ika poIiia MPOTHB TCUCHHUS PEKU 77 KM U BEpHYJIACh B IIYHKT OTIPABJICHUSI, 3aTPATUB Ha OOPATHBIN ITyTh HA
4 qaca meHbIIe. Haiiinte CKOPOCTH JIOAKH B HETTOABYKHOM BOJIE, €CITM CKOPOCTh T€UeHUS paBHa 2 kKM/4. OTBET JaiiTe B KM/H.

B14. HaiimuTte TOUKy MUHUMyMa (QYHKIITHH
Tect No2

B1. Ha nenb poxaeHus rmojaraercst JapuTh OYKET U3 HEYETHOT'O YyKcIia 1IBeTOB. TIonbnaHsl cTosT 45 pyoneii 3a mryky. Y Banu
ecthb 400 pyOueii. 13 kakoro HanOOJIbIIEro YKCIia TIONBITAHOB OH MOYKET KyUTh OyKkeT Maiiie Ha JIeHb pOXKIeHUs?

B2. Ha nuarpaMMe moka3zaHa cpeqHeMecsdaHas TeMIepaTtypa Bo3ayxa B ExkarepunOypre (CBepaiioBcke) 3a Kaxkabid Mecs 1973
roja. [To ropu30oHTa M yKa3bIBAIOTCS MECSIIBI, 0 BEPTHKAIN — TeMIleparypa B rpagycax Llenscus. Onpeaenute no auarpamme,
CKOJIBKO OBIIIO MECSAIIEB C TIOJIOKUTEIBHON CpeIHEMECSTIHON TeMIIEpaTypoH.

B3. Haiinute mnomans S kpyra, cuuTasi CTOPOHBI KBaJpaTHBIX KJIETOK paBHBIMU 1. B oTBeTe ykaxure .

B4. CeMbs 13 Tpex uenoBek miaHupyet noexath u3 Cankr-IlerepOypra B Bomoray. MoxHO exaTh MO€3I0M, @ MOKHO — Ha CBOCH
MamvHe. bruner Ha moe3 Ha oiHOTro YenoBeka ctout 830 pyoneit. ABToMoOmib pacxoayet 10 utpoB 6er3uHa Ha 100
KWJIOMETPOB IyTH, paccTosiHue 110 mocce paBHo 700 kM, a neHa 6eH3uHa paBHa 19 py6neii 3a autp. Ckonbko py0sen npuaercs
3aIDIaTUTh 32 HanOoJiee MEeMEeBYIO MOE3IKY Ha TPOUX?

BS. Pemmmre ypaBHeHue B oTBeTe HanmminTe HanOOIBIINI OTPUIIATENbHBIH KOPEHb.
B6. Yron C tpeyronsHuka ABC, BriricaHHOTO B OKpY>KHOCTb paauyca 3, paBeH . Haiinute cropony AB 3Toro TpeyronbHuka.

B7. Haiinure 3HaueHNE BBIPAKEHUS

B8. ®yHkuums ompeneneHa Ha MPOMEKyTKe . VIconb3ys n300pakeHHBIA Ha PpUCYHKe IpaduK IPOU3BOJHON , HAWIUTE YTOd
HaKJIOHA KacaTeJIbHOH K rpaduky GyHKIMH B Touke . OTBET yKaKuTe B Ipagycax.

B9. lnametp ocHOBaHHUS KOHYyCa paBeH 84, a mmHa oOpasyromeit — 58 . HaiinuTe BEICOTY KOHYycCa.

B10. Hayunas xondepenus npooantcs B 3 qus. Beero 3ammarnpoBano 50 10KmagoB — B HEPBBIN I€HB 8 TOKIAI0B,
OCTalbHBIE PacCIpeAeICHbI TOPOBHY MEXKAY BTOPEIM U TPeThbUM AHAME. [Topsmok mokmanoB onpenensercs xepedbéBkoii. KakoBa
BEPOSITHOCTB, YTO JOKJIA] Ipodeccopa M. okaxeTcs 3allJIaHUPOBaHHBIM Ha MOCIIEIHUH 1eHb KOH(epeHInu?

B11. Haiigute 00beM MHOTOTpaHHHKA, H300pKEHHOTO HAa PUCYHKE (BCE IBYTPaHHBIC YTIIbI IPSIMBIE).

B12. CxkopocTbh aBTOMOOMIIS, pa3roHSIOIIEr0Cs C MEcTa cTapTa o MPSIMOJIMHEIHOMY OTPE3KY ITyTH JUIMHOH | KM C MOCTOSTHHBIM
YCKOpPEHHEeM a KM/42, BEIYUciseTcs 1o ¢popmyie . OnpenennTe HanMeHbIee YCKOPEHHUe, C KOTOPBIM JIOJDKEH JIBUTAThCS
aBTOMOOWIB, YTOOBI, MPOEXaB OJIMH KWJIOMETP, MPHoOpecTH ckopocTh He MeHee 120 km/4. OTBET BBIpa3uTe B KM/Y .

B13. Ha nzrotoBnenuu 27 neraned nepBblid pabouunii TpaTUT HA 6 YacOB MEHbLIE, YeM BTOPOM paboumii Ha U3rOTOBICHUH 54
TaKWX XKe JeTaiell. MI3BecTHO, 4To mepBhIi pabounii 3a yac aenaet Ha 3 neranm O6osbmie, 4eM BTOpoil. CKOJBKO JeTanei B ac

JieniaeT BTopoit pabounii?

B14. Haiinure Touky MakcumMyma (OyHKLHH



B1. B nome, B xoTopoM xuBeT JuHa, 9 aTaxeil 1 HECKOIBKO Moabe30B. Ha kaxkaoM sTaxke HaxoauTces o 4 kBapTupsl. JuHa
skuBeT B kBapTupe Ne60. B kakom mogbesne xuBeT JuHa?

B2. Ha nuarpamme nokasaHa cpesiHeMecsiuHas Temueparypa Bo3ayxa B Hmwxuaem Hosropone (I'opskom) 3a kaskaslid Mecsin 1994
roga. [To ropu3oHTa M yKa3BIBAIOTCS MECSIIH, IO BEPTHKAIN — TeMIIeparypa B rpagycax Llemscus. Onpeaenure no Auarpamme,
CKOJIBKO OBLJIO MECSIICB C OTPHUIIATEIBHON CPEeTHEMECIYHOM TemMepatypoii B 1994 romy.

B3. Haiigure miormans Tpanenuu, n300paKeHHOM Ha KiieT4aTol Oymare ¢ pasmepoM kietku 1 cm 1 cM (cM. puc.). OTBet aaiite
B KBaJpaTHBIX CAHTUMETpPaXx.

B4. KnueHTt Xxo4eT apeHI0BaTh aBTOMOOMIIb Ha CYTKH IS MTOE3KU MPOTsHkeHHOCThIO 600 kM. B Tabiuiie nmpruBeneHbI
XapaKTEPUCTHKH TPEX aBTOMOOMIICH ¥ CTOMMOCTh MX apeH bl [IOMUMO apeH bl KITUEHT 00s3aH OIUIATHTh TOILUIUBO IS
aBTOMOOWIIS Ha BCIO moe3aKy. Kakyio cymmy B pyOsIsIxX 3alIaTUT KIMEHT 32 apeHIy M TOILIHBO, €CIM BEIOEPET CaMBbIid AETIeBHIi
BapHUaHT?

AstomoOmine TommBo Pacxon Tomnmsa

(1 Ha 100 kM) ApeHjHas riata

(py6. 3a 1 cyTkn)

A JluzenbHoe 4 3600

b Bensun 6 3000

B T'az 10 3400

Ilena qu3enbpHOTO TOIDIMBA — 16 pyOmeit 3a muTp, 6eH3uHa — 18 pyOieit 3a mutp, raza — 15 pyOueii 3a autp.

B5. Haiinute kopeHb ypaBHeHus: . B oTBeTe 3anuiinTe HAMMEHBIINH MOJO0KUTEIbHBIA KOPEHb.

B6. Uetripexyronpauk ABCD Brniucan B okpyxHocTh. Yros1 ABD pasen 410, yron CAD pasen 570. Haiinure yron ABC. Otser
JlaiiTe B rpaaycax.

B7. Haiinute 3Ha4€HUE BBIPAKCHUS

B8. ®yHkumsa omnpeaencHa Ha MpoMexyTke . Ha pucyHke n3o0paxkeH rpaduk npou3BoaHON 3Tol GpyHKIHH. K rpaduky
(hyHKIMY TIPOBETH KacaTeIbHBIC BO BCEX TOYKAX, aOCIIMCCHI KOTOPHIX IIEJIbIC YHCIA. Y KAKUTE KOJMYECTBO TOYCK rpaduka
(hyHKINH, B KOTOPBIX IPOBEICHHBIC KacaTeIbHBIC UMCIOT OTPHIATEIBFHBIN YTIIOBOH KO3 GUIIHEHT.

B9. BricoTa konyca paBHa 40, a qiuna oOpasyromiein — 58 . Haiinute nuaMeTp oCHOBaHMS KOHYcA.

B10. Konkypc ucnonsurenei nposoaurcs B 3 aHs. Beero 3asBieHo 50 BeICTyMIIEHUH — 1O OJJHOMY OT KaXkJ0i cTpaHbl. B
nepBblil eHs 30 BRICTYIUICHUH, OCTAIbHBIE PAcIIPEAEICHBI IIOPOBHY MEK/ITY OCTaBIIMMUCS THAMH. I10psSa0K BBICTYTIICHUN
ornpezensercs xepeObEBkoil. KakoBa BepOsITHOCTb, UTO BBICTYIICHHE NPeACTaBUTENsI Pocciu cocTOUTCS B TPETHil ICHB
KOHKypca?

B11. Haiigute 005eM MHOTOTpaHHHKA, H300paKEHHOT'0 Ha PUCYHKE (BCE IBYTPAaHHBIC YIIIBI IPSMBIE).

B12. PaccrostHre OT HaOIIroqaTesst, HaXOIAIIerocss Ha HeOOJBIIOH BEICOTE KHJIOMETPOB HAJ 3eMIICH, 0 HaOIIF0JaeMOi UM JINHUH
TOPHU30HTA BRIYHUCIIsICTCS 110 opmyie , rae (km) — paaunyc 3emin. C KaKo# BRICOTHI TOPHU3OHT BHUJICH HA PACCTOSIHUU 8
krioMeTpoB? OTBET BBIPa3UTE B KWIOMETPAX.

B13. IlepBsrii crtaB copepxuT 5% menan, BTopoit — 14% menu. Macca BToporo cimjiasa 0oJblie Macchl IepBoro Ha S kr. 13
9TUX JBYX CIUIaBOB MOJyYMJIM TpETHi ciaBs, cogepxamuid 10% meau. Haliaure maccy tperbero craBa. OTBeT faiite B
KHJIOTpaMMax.

B14. Haiiqute HanOobIee 3HAYCHAE PYHKIIUN HA OTPE3KE .

Tect Ned

B1. Llena Ha anekTpuuecKuii YaitHUK OblIa noBbINIeHa Ha 23% u coctaBuia 1845 py6neii. Ckosbko py0iIeit cTom YaifHuK 10
MTOBBIIICHUS 1ICHBI?

B2. Ha nuarpamme nokasaHa cpeHeMecsiuHas Temieparypa Bo3ayxa B Cumdeporosie 3a kaxapiii mecsii 1988 rona. Ilo
TOPH30HTAIN YKA3BIBAKOTCS MECSIIIBI, IO BEPTUKAIN — TeMIlepaTypa B rpaaycax Llenbcus. OnpenenuTe mo quarpamme
HauOOJIBINYIO CPETHEMECIIHYIO TEMIIEPATYPy B MIEPUO/L C aBTyCTa 1Mo nAekadph 1988 roma. OTBet nmaiite B rpamycax Llenbcus.

B3. HaiiguTe ruroma s TpeyroibHIKa, H300paKEHHOTO Ha KiieTyaToi Oymare ¢ pasmepoM kiietku 1 cm 1 cum (em. puc.). OtBer
JlaiiTe B KBaJAPATHBIX CAaHTHMETPAX.

B4. CrpoutensHolt pupme HykHO mprodpecti 60 KyOOMETPOB CTPOUTEIFHOTO Opyca y OJTHOTO M3 TPEeX MOCTAaBIINKOB. KakoBa
HavMEHBIIIasi CTOMMOCTb TaKO# MOKYIIKH C JOCTaBKOW (B pyOssix)? LleHbl 1 yCIIOBHS 1OCTaBKH NPUBECHBI B TA0JHIIE.
IToctaBmuk Ilena 6pyca

(3a1 ) CroumocTb HoCTaBKH JIOMOJIHUTENBHBIC YCIOBUS

A 3600 py6. 10600 py6.

b 4500 py6. 8600 py6. Ilpu 3akasze Ha cymmy Oomnbme 150000 py6. nocraBka OecruiaTHO

B 3700 py6. 8600 py6. Ilpu 3akaze Ha cymmy 6osbine 200000 py6. moctaBka GecriaTHO

BS5. Haitnure kopeHb ypaBHEHUS
B6. OnuH 13 BHEMIHUX YTIIOB TpeyrojbHuKa paBeH 490. Yriibl, He CMEXHbIE C JAHHBIM BHELITHUM YIJIOM, OTHOCSITCSl KaK .



Haiinure HanGonpmmii u3 Hux. OTBET JaiTe B rpagycax.

B7. Haiinure 3HaueHUE BbIpaKEHUS:

B8. ®yHknms omnpenencHa Ha MPOMEXyTKe . MIcmonb3yst H300paKeHHBIH Ha pUCYHKE TpaduK MPOU3BOTHON , ONIPEICITUTE
KOJIMYECTBO KacaTEeIbHBIX K TpaduKy QYHKIUU , TApAIIICTbHBIX IPSIMOM .

B9. B npsimoyronbsaoMm napamienenunene ABCDA1B1C1D1 u3Bectro, uto CC1 =3, A1B1=24, A1D1=16. Haiigute mnmuny
muaroHaiu DB .

B10. B cpeanem u3 1000 camoBbIX HACOCOB, MOCTYNMUBIIMX B MPOAAXKY, 10 monrekatot. Haiinure BeposSATHOCTH TOTO,
YTO OJVH CIIy4aifHO BRIOPAHHBIH I KOHTPOJISI HACOC HE MOITCKAET.

B11. B ocHOBaHMM NpsSMOW MPU3MBI JISKHT KBaJApaT co CTOpoHOM 5. bokoBbie pebpa paBHbl . Halinure 00beM mumuHIpa,
OTHMCAaHHOTO OKOJIO ATON MPU3MBL.

B12. 3aBucumMocth TemnepaTypsl (B rpagycax KenbBuHa) OT BpeMeHH ISl HAarpeBaTeIbHOTO 3JIEMEHTa HEKOTOPOro pudopa
Obla MoJTy4eHa SKCIIepuMeHTalbHO. Ha rccienyeMoM HHTEpBalie TEMIIEpaTyp BEIYMCIACTCS 10 (hopMyne , Tae — BpeMs B
munaytax, K, K/mun, K/mun. U3BectHo, uTo npu Temneparype Harpesarens cbiie 1870 K npubop MoxeT HCHOPTUTHCS,
MIOATOMY €T0 HY>KHO OTKIIOUNTh. Omnpenenute, uepe3 Kakoe HanOobplIee BpeMs Iociie Hadana paboThl Hy>)KHO OTKJIIOYHTh
npubop. OTBET BeIpa3sUTe B MUHYTaX.

B13. MoTopHast j10/1ka Mpolia NPOTHB TEYSHUS peKH 96 KM U BEpHYJIach B ITYHKT OTIIPABJICHHS, 3aTPATUB Ha OOPATHBIH MyTh Ha
4 qaca meHbIre. Haiiiure CKOPOCTh TEUSHHUS, €CIIH CKOPOCTD JIOJKU B HEMOABIKHOW Boje paBHa 10 kM/4. OTBET AalTe B KM/4.

B14. Haiigute HanOombIee 3HaYeHUE (YHKIHH

4. TUIIOBBIE KOHTPOJIbHBIE 3AJAHWS NI UHBIE MATEPUAJIbI, HEOBXO/JUMBIE JULS1 OLEHKH 3HAHMUI,
YMEHUNU 1 (MJIN) OIIBITA JEATEJIbBHOCTU

[IpsiMble 1 TIOCKOCTH, KOOPAUHATHI U BEKTOPHI B IPOCTPAHCTBE.
Teopernueckre BOIPOCHL:

1. Chopmynupyiite Teopemy ITudaropa.

2. [lepeunicnute OCHOBHBIE (PUTYPHI B

4. IIponomxute Teopemy: «Ecnu ogHa U3 ABYX MapajuIebHBIX MPSIMBIX NEPIEHIUKYIISPHA INIOCKOCTH, TO...).
5. [Ipomomxute Teopemy: «Eciu 1Be mapaiiensHbIe IIIOCKOCTH IIePeCceKaroTCs TpeThel, To...». 6. Chopmymupyiite
oTpeieNieHHe JBYTPAHOTO yIia.

7. PackpoiiTe MOHATHE «YTOJl MEXIY MPSIMBIMKY.

8. Ilepeunciute B3aMMHOE PAaCOI0KEHHE IBYX MPSIMBIX B IPOCTPAHCTBE

9. Kakue npsiMble Ha3bIBaIOTCS MTapauICIbHBIMU B IIPOCTPAHCTBE?

10. Kaxue npsiMble Ha3BIBAaIOTCS CKPEIINBAIOIIIMMUCS B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS MEPICHUKYJIIPHBIMHU B IPOCTPAHCTBE?

12. Tlepeuncnure B3aUMHOE PACIIOIOKEHHE MPSIMOM 1 TNIOCKOCTH B IPOCTPAHCTBE.
13. PackpoiiTe NOHATHE «YTOJ MEXAY IPSIMOHN U MIOCKOCTHION.

14. PackpoiiTe MOHATHE «ITAPAIIIETBHOCTD MPSIMOM U INTOCKOCTHY.

15. PackpoiiTe NOHATHE «IIEPIEHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH.

16. Tlepeuncnure B3aUMHOE PaCIIOIOKEHNE JBYX IIOCKOCTEH B TPOCTPAHCTRE.
17. PackpoiiTe MOHATHE «YTOd MEXY IIOCKOCTIMI.

18. PackpoiiTe MOHATHE «TTAPAIIIETHHOCTD ITOCKOCTEM.

19. PackpoliTe NOHATHE «IIEPHIEHIUKYISPHOCTD MIIOCKOCTEN.

20. Kak HaliTH pacCTOSTHUE OT TOYKH JI0 IPSAMOiA?

21. Kak HaliTH pacCTOSHUE MEXAy NPSIMbIMU?

22. Kax HaliTH pacCTOSTHUE MEXTy IIIOCKOCTAMHU?

23. Ilponomxute onpenenenue: «Ilepnenaukynsp — 31o...».

24. TIponomxkute onpenenenue: «Haxronnas — 370...».

25. llponomxure onpeaenenue: «IIpoekiust HAKIOHHON — 3TO...».

26. Ilepeuncnure CBOHCTBA MAaPaJUICIBHOTO TPOSKTHPOBAHUS.

27. VI3 uero cocToUT NpsAIMOYTOJIbHASI CUCTEMAa KOOPIUHAT B IPOCTPAHCTBE?
28. Eciii TOUKa JIGKUT B INTIOCKOCTHU XY, Kakasi KOOpJUHATA y Hee HyJieBas?

29. TlpuBenuTe mpUMep KOOPAUHAT TOUKU A, KOTOpasi JISKUT HA OCH Z.

30. PackpoiiTe TOHATHE «BEKTOPY.

31. Kaxue BeKTOpBI Ha3bIBAIOTCS KOJIIMHEAPHBIMU?

32. Kakne BEKTOpBI Ha3bIBAIOTCS IEPIICHIMKYIIPHBIMH?



KonTpoasHas padora

1. (1 6amn) Pacumdpyiite kpaTkyro 3amuck: a€ . A) ToYka a MPUHAICIKHUT IJIOCKOCTH ; B) Touka a MpHHAAICHKUT NpsMoi ; B)
npsAMasa MPIUHAIUICKHT TUIOCKOCTH ; ') mpsiMas a mepeceKaeT MIOCKOCTE .

2. (1 6ann) [psamere AB u CII ckpemnBatoresi. Kakoe pacrnonoxenue umerot npsmsie ACu BJ[? A) napaienshsie; b)
nepreHIuKyIspHbIe; B) ckpemmBaroTes; ') mepecekarorcs.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xoinuneapueie?A) a, B; b) c, B; B) a, c; I') konminHeapHbIX BEKTOPOB
HeT.

4. (1 6amn) Jausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepenunoii kakoro orpeska siBisietcst Touka M(0,3,4)? A) AB; b) BC; B)
AC;T) CB.B

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M npoBe/ieHbI apajuleNbHbIE [IPSMBIE, IEPECEKAIOIINEe HEKOTOPYIO
mIockocTh B Toukax Al, Bl u M1. Haitnure nnuny otpeska MM, ecnu otpe3ok AB He mepecekaeT TI0CKOCTh U €Clu
AA1=6,8cMm, BB1=74cm.

6. (2 6amna) [Ipsmeie AC, AB u AJl monapuo nepneHaukyaspubl. Hatimure otpesok CJl,ectm AB=5 cM,BC=13 cm, AJI=9 cm.
7. (2 6amna) (2 6ayuta) Jlansl Bektops! a(-6,0,8) , B(-3,2,-6). HaliauTe ckansipHOE POU3BEICHHE BEKTOPOB.

8. (2 6aima) Haueptutsh ky6 ABCJIA1BIC1/11. IToctpouts Touky KEAB, Touky MEJIJI1C, otpezok PEEAIBICI.

9. (2 6amna) Ilpn kakux 3HaYeHUSX 1 BeKTOPHI [la (4,11,2), [IB (1,2,11) meprneHauKyIspHbI?

10. (2 6amra) Opopmute mucT Oymaru A4 BepTUKAIbHBIMU, TOPH30HTATBHBIMHU, HAKIIOHHBIMH JTMHISIMH, UCTIONB3YS pa3HbIC
I[BETOBBIE OTTEHKH.

Tect
AKCHOMBI CTEpEeOMETPUHU
Bapuant 1

Touka P nexxur Ha npssmoii MN. HazoBuTe nmiockocTh, KOTOPO# MpUHAAIEKUT Touka P.

1) ABC 2) DBC 3) DAB 4) DAC

2
Kaxum rutockocT siM mpuHaAIexuT Touka K?

1) ABC u ABD
2) ABD u BCD
3) ACD 1 ABD
4) ABC n BCD

3

Bribepute BepHbIE BBICKAa3bIBAaHHS:

1) JItoGBle TpH TOYKH JIe)KAT B OAHOM IIOCKOCTH.

2) Ecnu neHTp OKpY’>KHOCTH M €€ TOYKa JISKAT B INIOCKOCTH, TO U BCS OKPYKHOCTD JIEXKHT B 9TOH IIOCKOCTH.
3) Uepes Tpu TOUKH, JISKAIIUX HA MPSMOM, TPOXOJUT TOJIHKO OJIHA TUIOCKOCTbD.

4) Yepes n1Be nepeceKaroIuxcsl MpsMbIe MPOXOIUT TIOCKOCTD , U IPUTOM TOJIBKO OJTHA.

OtBer:
4 Bribepute HEeBEpHBIC BHICKA3bIBAHUA:

1) Ecnu Tpu nipsiMBbIe HIMEIOT OOIIYIO TOYKY, TO OHH JIEXKAT B OJHOI INIOCKOCTH.

2) Ilpsimast, mepecekaromasi 1B€ CTOPOHBI TPEYTOJIBHHUKA, JIEKHUT B IIIOCKOCTH 3TOTO TPEYTOJIbHUKA.
3) JIBe TIIOCKOCTH MOTYT UMEET TOJIBKO JIBE OOIITHE TOUKH.

4) Tpu nonapHo nepeceKarolnecs B pa3HbIX TOYKaxX MPsSIMbIE, JIEKaT B OTHON IJIOCKOCTH.

Ortger:
5 Hazosure npsimyto, 1o KOTopoit nmepecekatorcs miockoct A1BC u A1AD.

1) DC 2) AID1

AN TNITY AN T



6 HazoBure npsmyto, o kotopoii nepecekarorcs miockoctd DCC1 u A1AD.

1) DC 2) AIDI
3) DID 4) DIC

7
IIpsmeie AB u CD nepecekatorcs. Uepes npsimyio AB npoBesnena miockocTs. HazoBure nuHMIO epecedeHus JaHHOM
IUIOCKOCTH ¢ mIockocThio BCD.

1) AC2) AB 3) BC 4) BD
8 IIpsameie AB u CD nepecekatotcs. Uepes Touku B u D nposenena miockocts. HazoBure uHMIO epecedeHus JaHHOM
IUIOCKOCTH € MIOCKOCThI0 ACD.

1) AC2) AB 3) BC 4) BD
AKCHOMBI CTEPEOMETPUU
BapuanT 2

1 Touka P nexwut Ha npsimoit MN. HazoBute miockocTs, KOTOpOW MPUHAIJICKUAT TOUKa P.

1) ABC 2) DBC 3) DAB 4) DAC

2
KakuM m1ocKoCTsIM MpUHAIISKUT Touka F?

1) ABC u ACD
2) ABD u BCD
3) ACD 1 BCD
4) ABC n BCD

3

BriOepute BepHbIE BHICKa3bIBAHUS:

1) JTtoObIe ueThipe TOUYKH JIe)KAT B OJJHOH IIOCKOCTH.

2) Yepes npsMyIo U HE JEXKAIIyI0 Ha HEHl TOUKY IPOXOAUT TOIBKO OJHA INIOCKOCTb.

3) Ecnu Tpu TOUKH OKPY>KHOCTH JISKAT B IJIOCKOCTH, TO U BCS OKPYKHOCTD JIEXKHUT B 3TOH IIIOCKOCTH .
4) JIBe MIOCKOCTH MOTYT UMETh TOJIBKO OJIHY OOIIYIO TOUKY.

Otser:
4 Bribepure HeBepHBIC BHICKA3bIBAHUS:

1) /IBe OKpy>KHOCTH, UMEIOIIHE OO IIEHTp, JIeXKaT B OJHOH IJIOCKOCTH .

2) Ipsimast, mpoxoasiiast Yepe3 BEepIINHY TPEeyroidbHUKA, JIEKUT B TUIOCKOCTH 3TOTO TPEYTOJIbHHUKA.
3) Tpu BepIIMHBI TPEYTOIbHUKA IPUHAJIEKAT OJHON INIOCKOCTH.

4) Yepes niBe napauiesIbHbIE MPSIMBIE TPOXOIUT IFIOCKOCTD , ¥ TIPUTOM TOJIBKO OJTHA.

OrtBer:
5 HazoBure npsiMyto, o koTopoii nepecekatorcs miockoctu DCC1 u A1BC.

1) DC 2) A1D1
3)DID 4) DIC

6
HazoBure npsmyro, mo koTopoii nepecekatotcs miockoctu ABC u C1CB.

1) BC 2) BICI
3) A1B 4) BIB

7
IIpsimere AB 1 CD nepecekatorcs. Yepes npsimyio CD npoBenena mrockocTs. Ha3oBuTe THHUIO TTepecedeHus TaHHOH
IUIOCKOCTH ¢ TockocThro ABC.

1) CD 2) AD 3) BC4) BD
8 ITpsamere AB u CD nepecekatotcst. Uepes Touku A u D mpoBezneHa miockocTs. Ha3zoBuTe TuHNIO TIepecedeHust JaHHOH
IUIOCKOCTH ¢ TIockocThio BCD.

1) AC 2) AD 3) BC 4) BDT



Tect
TlapannenpbHOCTh MPAMBIX U TUIOCKOCTEH
Bapuant 1

1 Touku M, P, K — cepeauns! pedep DA, DB, DC Terpasnpa DABC. Ha3zoBute npsmyto, napajuiesibHyIO IIJIOCKOCTH
FBC.

1) MP 2) PK 3) MK 4) MK u PK

2
ABCDAI1BICIDI1 — npsmoyronsHBIi mapamtenenunen. Kakas u3 npsaMbIx napamienbHa miockoctd A1BICI ?

Da2)b3)p4)m

3
B rerpasnpe DABC BK = KC, DP = PC. [TnockocTy kako¥ rpaHu napaienbaa npsimas PK?

1) DAB 2) DBC 3) DAC 4) ABC
4 BriGepute BepHbIE BBICKa3bIBAHMS:

1) IBe mpsiMble B MPOCTPAHCTBE HA3bIBAIOTCA MapaJlIeIbHBIME, €CIIM OHU HE TIEPEeCEeKaroTCs.

2) Ecii ogHA 113 IBYX MapauIeIbHBIX IPSMBIX MapajulelbHa INIOCKOCTH, TO IpyTas IpsMas TH00 Tak ke eif mapajuenbHa, 0o
JIEKUT B ITOM MIIOCKOCTHU.

3) CymecTByeT Takas mpsamas, KOTopas JIS)KHUT B ITIOCKOCTH U MapajlieNbHa MPSAMOH, IepeceKaronieil JaHHY0 TUIOCKOCTb.

4) CkpelyBaroiuyecs: npsMbie He UMEIOT 00X TOUEK.

OtBer:
5 Touku A, B, C u D — cepenusl pedep mpIMOYToJb5HOTO
napanienenuneaa. Hazosure napajuienbHble MpsSMbIE.

Dalln2)alb
3)blicdalc
6 Touku A u D — cepenuHsl pedep napaienenunena. Beioepute BepHble BHICKa3bIBAaHUS:

1) Ipssmere CD 1 MN ckpemuBaromuecs.

2) IIpsimbie AB 1 MN Jiexxat B OJHOI MIIOCKOCTH.
3) Ipssmere CD 1 MN mepecekaroTcs.

4) Ipsimbie AB u CD ckpentuBatomuecs.

OTBeT:

7
OHpeZ[CJ'II/ITG B3aMMHOC PACIIOJIOKEHHUE ITPAMBIX.

1) a u b — mepecekarommecs mpsMbIe

2) a u b — mapaienabHbIe MPSIMbIC

3) a u b — cKkpemuBaroImuecs MPsMbIe

8 OmpenennTe B3aNMHOE PACIIONOKEHHUE TPSMBIX.

1) a m b — mepecekarommecs npsMbIe

2) a u b — mapasenbHbIe IPsIMbIE

3) a u b — ckpemMBaronIecs NpsMbIe

9 Tpeyronsnuxku ABK n ABF pacnonoxensl Tak, uto npsmsle AB u FK ckpemubarorcs. Kak pacnonosxeHs! npsimbie

AK u BF?

1) oHHM MapaJUTeIBbHEI 2) CKPEIUBAIOTCS 3) TIepeCceKaroTCs

10 B tetpasape DABC AB = BC = AC =20; DA = DB = DC = 40. Uepes cepeauny pedpa AC MI0CKOCTh, MapajljieTbHas
AD u BC. HaiinuTe nepumeTp ceueHusl.

OtBer:
[TapannenbHOCTE MPAMBIX U TUIOCKOCTEH
BapuanT 2

1 Touku M, P, K — cepeauns! pedep DA, DB, DC terpasnpa DABC. Hazosure npsimyto, napamieiabHyI0 IUIOCKOCTH
FAB.



1) MP 2) PK 3) MK 4) MK u PK

2
ABCDAI1BICIDI1 — npssmoyrofsHBIN apauienenunen. Kakas u3 npsMbIx napamuienbHa miockoctd A1AD?

1)a2)b3)p4)m

3
B terpaznipe DABC AM = MD, AN = NB. IInockocTu kakoii rpaHu napasuieibHa npsmas MN?

1) DAB 2) DBC 3) DAC 4) ABC
4 BriOepuTe BepHbIC BEICKA3bIBAHUS:

1) [MapannenpHBIC MPSIMBIC HE UIMEIOT OOIIUX TOYCK.

2) Ecnu nipsimast mapaJiiesibHa JaHHOH TUIOCKOCTH, TO OHA MapaiiesibHa JIF000# Mo, Jealieil B 3TOH MIOCKOCTH.

3) Ecnu mpsiMasi mapauiesibHa JTMHUY IEPECEUYCHUS IBYX IUIOCKOCTEH U HE MPUHAUICKHUT HU OJTHOW U3 HUX, TO OHA MapaJljieiibHa
KaXKI0U U3 ATUX TIOCKOCTEH.

4) CymecTByeT napajuieeuIe]l, y KOTOpOTo BCE YIIIbI IPpaHe OCTphIC.

Ortsert:
5 Touku A, B, C u D — cepenuabl pedep mpsMoyroIsHOTO
napauienienunena. HazoBure nmapanienbHbIe IpsIMBIE.

Daf[n2)alb
3)blcdalc
6

Touxu A u D — cepenunsl pebep mapamienenuea. BeioepruTe BepHbIC BRICKa3bIBaHUS:

1) IIpssmere CD 1 MN nepecekarorcsl.
2) IIpsimbie AB u MN ckperuBaroniiecs
3) [Ipssmeie AB 1 CD mapasniensHbie.
4) IIpsimbie AB 1 MN nepecekarorcs

OTBeT:

7
OHpeZ[CJ'II/ITG B3aMMHOC PACIIOJIOKEHHUE ITPAMBIX.

1) a u b — mepecekarommecs mpsMbie

2) a u b — mapasenbHbIe IPSIMbIe

3) a u b — cKkpemuBaroImyecs MPsIMbIe

8 Touku A u B — cepenunnl pedep napamienenunena. Onpeaenute B3aUMHOE PACTIOIO0KEHHE MPSMBIX.

1) a u b — mepecekarormecs npsMbie

2) a u b — mapaieabHbIE IPSIMEIC

3) a u b — ckpemMBaroecs NpsMbie

9 IBa paBHOOenpeHHBIX TpeyrompHuka ABC u ABD ¢ o0mmmM ocHOBaHreM AB pacronioskeHsl Tak, uto Touka C He
nexuT B mockoctd ABD. Onpenennrte B3aMHOE pacioyioKeHHUE IPSMBIX, COJIEPKAIINX MEIHaHbI TPEYTOJIEHUKOB,
npoBeeHHbIX kK ctopoHam BC u BD.

1) oHM MapaJuIeIBHEI 2) CKPEUMBAIOTCA 3) TIEPEeceKaroTCs

10 B terpasnpe DABC AB = BC=AC = 10; DA = DB = DC = 20. Yepes cepeauny pedpa BC miockocTs, napamienabpHas
AC u BD. Haiinute nepumeTp ceueHusl.

OtBer:

Tect

IlepneHauKyIAPHOCTD NPSAMBIX U INIOCKOCTEN
Bapuanr 1

1 Yepes cropony AB Tpeyronsauka ABC npoBeneHa MI0CKOCTh, EpIEeHANKYIsApHasd k ctopoHe BC. Onpenenute Bua
TPEYTOJILHIKA OTHOCUTEIBHO YTIIOB.

1) ocTpoyTONBHEIN 2) IPSAMOYTOIBHBIHN 3) TyIOYTOIBHBINA
2 Tpeyronsauk ABC — npaBunbHslif, O — eHTp TpeyronbHuka. PaccTosHue oT Touku M 10 BepiiuHbl A paBHO 3.

Haiinute BBICOTY TpEyTOJIbHUKA.

Otrer:



3 ABCD — napannenorpamM; Haiinute nepumerp napanienorpamma.

1)202)253)404) 60
4 Yepes BepmuHy A Tpeyronbarka ABC mpoBeneHa mioc—KocTh o, napamienbHas BC. Paccrosaue ot BC no
TIOCKOCTH o paBHO 12. Haiinure paccTosiHie OT TOUKM nepeceueHus: Me—auaH TpeyroisHuka ABC 1o 310t miockocTu.

1)82)63)124) 18
5 BeicoTa pom6ba paBHa 12. Touka M paBHOyITaJIeHa OT BCEX CTOPOH poM0Oa W HaXOAMTCS Ha PACCTOSHHH, PABHOM 8, OT
€ro MIocKocTy. YeMy paBHO paccTOSIHUE TOUYKH M 10 cTOpoH pomba?

Ortger:
6 Ha pucynke Haiimute yron mexay MC u mutockocteio AMB.

1) 300 2) 600 3) 900 4) 450
7 BI)I6epI/ITe BCPHBIC BbICKa3bIBaAHUA:

1) [Ipsmas nepecekaeT napaienbHbIe IOCKOCTH MO/ Pa3HBIMU YTIaMH.

2) JIBe npsMeble, MEPICHINKYISIPHBIE K OAHON TUIOCKOCTH, TTapaJUIeIbHBI.

3) lnvHa neprneHAuKyJisipa MeHbIIE IIMHbBI HAKJIOHHOM, MPOBECHHON U3 TOM e TOUKH.
4) IBe CKpeIuBArOIINECs MPSIMBIE MOTYT OBITh NIEPIICHANKYIIIPHBIMH K OJTHON TTIOCKOCTH.

Ortger:
8 Otpe3ok AB ynmpaercst konnamu A u B B rpanu npsiMoro IByrpanHoro yria. Paccrosiaust ot Touek A u B no pedpa
paBHBI 1, a muHa oTpe3ka AB paBHa 3. HaiimuTe IIiHY Ipo—€KIIMK 3TOTO OTpe3ka Ha pedpo.

1)22) 3)34)
9 B rerpasnipe DABC AO npecekaer BC B Touke E; Haiinure .

1)32) 3) 4)
10 IIpsmoyroasauk ABCD u napamienorpamm BEMC pacno—oseHsl Tak, YTO UX INIOCKOCTH B3aUMHO
nepnieHauKysipHbl. Haiinure yromn MCD.

1) 900 2) 600 3) 300 4) 450
IlepneHAUKyIAPHOCTD MPSIMBIX U IJIOCKOCTEH
BapuanT 2

1 Yepes cropony AD napamnenorpamma ABCD, npoBeneHa m10cKoCTb, NEpHeHIuKyIsipHas k cropore DC.
Omnpenenure Bua Tpeyroasauka ABC.

1) ocTpoyronbHBIN 2) IPAMOYTOIBHBIHN 3) TyNOYTOJIbHBINA
2 Tpeyronbauk ABC — npaBunbHblii, O — IEHTp TpeyroyibHuKa. BricoTa TpeyronbHuka paBHa 3. Hailinute paccTosiHue
OT TOYKH M 10 BEPIIUH TPEYTOJIbHHUKA.

OTBeT:

3
ABCD — napamnenorpamm; Haiigute BD.

1)202)153)404) 10
4 Yepes BepmnHy A Tpeyronbarnka ABC mpoBeneHa mioc—KocTh o, napamienbHas BC. PaccTosiHue oT Touku
nepeceye—HUsl MeauaH TpeyronbHuka ABC 1o sToi miiockocT paBHO 4. Ha kakoM paccTOsiHMM OT IUNIOCKOCTH HaxoauTcst BC?

1)82)63)124) 14
5 Touka P ynanena ot Bcex CTOpOH poM0a Ha pacCTOSIHIE» PABHOE , M HAXOAUTCA OT €r0 IIIOCKOCTH Ha PACCTOSHUU
paBHoM 2. Uemy paBHa cTopoHa pomba, eciu ero yroia 30°?7

Ortger:
6 Ha pucynke Haiigute yron mexay MC u muiockocteio AMB.

1) 300 2) 600 3) 900 4) 450
7 BI)I6epI/IT€ BCPHBIC BbICKAa3bIBAHUA:

1) Yron mexay npsiMO¥ 1 TNIOCKOCTBHIO MOKET OBITh He 0oJbiie 900.

2) JIBe TIOCKOCTH, IEPICHINKYJIIIPHBIE K OJJHOM NMPSIMOH, TepPeceKaroTCs.

3) Jlnuna neprneHuKyIsipa OoJIbIe JUIMHBI HAKIIOHHOM, TPOBEICHHON U3 TOH YK€ TOUKH.
4) JInaroHayb MpsIMOYTOJIBHOTO TapajuieNienunena 6obie Jr00ro u3 pedep.

OrreT:



8 Otpesok AB ynmpaercst konnamu A 1 B B rpanu npsimoro IByrpanHoro yria. Paccrostaust or Touek A u B no pedpa
paBHBI 2, a JyInHA oTpe3ka AB paBHa 4. Haiinure amuHy PO —€KIIHMK 3TOTO OTpe3Ka Ha pedpo.

1)32) 3) 4
9 B rerpasape DABC ocnoBanue ABC — nmpaBunbHblil Tpe—yronsHuk. Bepmuna D npoenupyercs B ero uentp O.
Hatigu—re yron mexay miockoctsio ADO u rpansio DCB.

1) 300 2) 600 3) 900 4) 450
10 Tpeyronbauk AMB u npsimoyroisauk ABCD pacrnofioske—HbI Tak, YTO WX IJIOCKOCTH B3aUMHO MEPIEHAUKYIISPHEI.
Hait—~nute yromn MAD.

1) 900 2) 600 3) 300 4) 450

OcHoBbI Tpuronomerpun. TpuroHomerpuieckue GyHKIHH

TeopeTtnueckue BOIPOCHI:

1. Yemy paBeH yrona B OUH paguaH?

. B Kakux 4eTBepTIX TPUTOHOMETPHUUECKOTO Kpyra QYHKIHS y=SinX IPUHUMAET ITOJIOKUTEIIHHBIC 3HAUCHNS !
. B Kakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (pyHKIHUS y= COSX IPUHUMAET OTPHULIATEIbHbIC 3HAYCHUS?
. Iponomxure onpenenenne: «CHAHYC OCTPOTO yIiia — 3TO. .. ».

. Ipogomxure ompenenenne: «KocuHyc 0CTpOro yria — 31o...».

. llponomxkure onpenenenune: « TaHreHe OCTPOro yria — 3To...».

. ChopmymupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECCTBO.

. Uemy paBHO npousBeeHue tgx*ctgx?

. Uemy paBeH sin(2x)? ChopMyIHpyHTe TPaBHIIO BEIYHCICHUS.

10. Yemy paBen cos(2x)? ChopMmynupyiiTe IpaBUIO BEIYUCICHUS.

11. Tlepeuncnute TPUTOHOMETPUUCCKUE (DYHKINH, YKAXKUTE UX TCPUOIBI.

12. Yemy paBeH nepuop GyHKIHH y=cos(4x)?

13. eMy paBeH mepuo PYHKIMH Y=c0S(X/4)?

14. Onpenenute obnacth 3HaUeHHUs HyHKIMU y=3c0s(5X)?

15. Tlepeuncnute crmocoObl PEIICHNS TPUTOHOMETPHUYCCKUX YPAaBHCHHH.

16. PackpoiiTe anroput™ perieHns 0JHOPOAHBIX TPHTOHOMETPHUYECKUX YPaBHEHUII TepBOTo MOpsIKa.

17. PackpoiiTe anroput™ penieHns: OJHOPOIHBIX TPHTOHOMETPHUYCCKIX YPaBHEHUH BTOPOTO MOPSIKA.
KoHnTponbHas pabora.

1.(1 6amr) B A AB AABC? ABC cosC= AC. Kakas u3 cTopoH siBisiercs runoreny3oit A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) Yriom kakoif yerBepTH siBistercs yron 0=410°?A) I; b) II; B) IIL; I') I'V.

3. (1 6amn) Kakue u3 pyHknuit spistotes 4€THEIMEA?A) y=sin Xx; B) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6ayn) [epuon ¢ynkuuu y=sinx?A) n/2; b) 2x; B) 4n; I') m.

5. (2 6anna) Beraucnure: sin 2 + cos . 2

6. (2 6anna) Haligute 3HaueHNE BRIPAKECHUS 4arccosV2 - 4arcsin(— 222

7. (2 6anna) Haifmute 3HaUeHHE BRIpaKeHUS |

8. (2 6ayna) Pemmte ypaBHEHHE COS X = KOPEHb YPaBHEHUS. . 3aNUIINTE HAMMEHBIIUHN TOJIOKUTEIbHBIHN 2
9. Penmnte ypaBHeHHE sin2 X - 4 sin X + 3 =0.

10. IMocTpoiite rpaduk TpUroHOMETpUIECKON QyHKIMHN y=2 sinx

Tect

[IpeoOpazoBaHie TPUTOHOMETPUYECKUX BBIPAKECHHIA

Bapuanr 1

O 00 1 N L AW

Al. HaiinuTe 3Hau€HUE BBIPAXKEHUS: .
1) 2) 3) 4)

A2. Beruuciure:

1) 2) 3)0,54)

A3. Beruuciure:

1) 2)0,53) 490

A4. Yrpoctute BbIpak€HUE:

1) 2) 3) 491

AS. Yrpoctute BEIpaKeHHE: .

1) 2) 3)0;4) .

A6. Beraucnure:

1)02)-13)24)1

A7. HaiinuTe 3Ha4eHHE BBIPAXKCHHUS:
1)12)23)04)-1

AS. Yrpoctute BIpaKeHHE: .

1 2) 3) ;4

A9. Haiinute 3Ha4eHHE BBIPAKCHHUS:
1) 2)73)-74)



A10. Haiigute 3HaueHue BBIPAKEHUS:
1) 0,25 2) 4 wmm 0,25 3) -0,25 4) 4

IIpeoOpazoBaHue TPUTOHOMETPHUUECKUX BBIPKSHUN
BapuanT 2

Al. HaiimuTe 3HaueHUE BBIPAKECHUS: .
1) 2) 3) 4

A2. HaiimuTe 3Ha4YCHUS BBIpaXEHHS cOS20. - Sin2a. , ecin tgo=2.
1)1;2)-1;3);4) .

A3. Yrpoctute BeIpakeHue 6,8 + 2c0s2X, eCi SinX = .
1)8,3;2)7,8;3)6,8;4)9,3.

A4. Beruuciure:
1)3;2)3;3)1,5;4) .

AS. Yrpoctute BeIpakeHne 6cos2a — 5 —3cos2a.
1)1;2)23)-2;4)-5.

A6. YrpocTuTe BhIpaXXeHHE
1) -20,6; 2) -16,4; 3) -19,4; 4) 6cos2a-22.4.

A7. Yupocrtute BelpaxkeHue 7,4 - tg2a, eciu coso= .
1) 17,4; 2) 4,4; 3) -0,6; 4) -2,6.

AR8. Ympocrture BeIpaxkeHue , eciu tg x = 4.
1)5;2)10;3) 17; 4) 34.

A9. Haiinute 3HaueHHE BBIPAXKECHUSA

1) ;2)143):4) .
A10. Yopocrture BhIpaXeHHE: , €CIIH .
1)2;2)4;3) 1;4) 2tg2 o.

Tect

TpuroHomeTpuueckue GyHKIUI

Bapuanr 1

Al. HaiimuTe 3HaueHWE BBIPAKCHUS: .

1) 2) 3) 4)

A2. HaiinmuTe 3HaUe€HNE BBIPAXKESHMUSI:

1) 2) 3)14)-1

A3. HaiimuTe 3HauUeHUE BBIPAKCHUS: .

1) 2) 3) 4)

A4. HaiimuTe 3HaUeHUE BBIPAKCHUS: .

) 2)-13) 41

AS. Yrpoctute BIpakeHHE: .

1) 2) 3) 4)

A6. Kakumu cBoiicTBamu oOagaet QyHkous ?

1) HeueTHas1, meproANYecKas 2) HU YeTHAas HU HeUeTHas, HeIepHOAnIecKas
3) dyeTHast, epuoIUeCcKas 4) HU YeTHAS HU HEYETHAs, ICPUOINICCKast
A7. HaiimuTe HaNMEHBIINH TTOJI0KUTENBHBIN epHoA QYHKINH .
1) 12)303) 4)

A8. Haiimute HanMeHbIIee 3HaUeHNE QYHKIIUM Ha OTPE3Ke .

1) 2) 3)-14)

A9. Kakast u3 Touek MpuHAJICKUT TpaduKy GYHKITHH ?

1) 2) 3) 4)

A10. Kakas u3 Touek He MpUHAAISKUT rpaduky GyHKIUU ?

1) 2) 3) 4)

B1. CkonbKO 1EJbIX YUCeN U3 IIPOMEXKYTKa TPHHAUIEKHUT 00TIaCTH olpeaeneHust QyHKIun ?
Bapmuanr 2

Al. HaiimuTe 3HaUeHWE BBIPAKCHHS: .
1) 2) 3) 4)

A2. HaiimuTe 3Ha9CeHNE BBIPAXKCHIS:
1) 2) 3)14)-1



A3. HaiimuTe 3Hau€HUE BBIPAKECHHUS: .

1) 2) 3) 4)

A4. HaiimuTe 3Hau€HUE BBIPAKECHHUS: .

) 2)-13) 41

AS. Yrpoctute BblpakeHUE

1) 12) 2cosx 3) 4) cosx+ sinx

A6. Kakumu cBoiicTBaMu 00nagaeT PyHKIUSI y = 3X + cos X.

1) HedeTHas1, Iepuoandeckas 2) HU YeTHas HU HeYeTHasI, HeTTePHOUIeCKast
3) yeTHas, nepuoanUeckas 4) HA YeTHasI HU HEUeTHasl epuoInveckas
A’7. HaiimuTe HANMEHBITHI TTOJIOXHUTEIbHBIA TEPHO QYHKIMH y = 2sin .
1)6012)3013) 4)

A8. Haiimute HanbombIiee 3HaUeHNUE (QYHKITUHA HAa OTPE3KE .

1)2)3)4)

A9. Kakas u3 Touek MpuHAJICKUT TpaduKy GyHKITUH ?

1)2)3) 4)

A10. Kakas u3 To9ek He NMPUHAICKHT IpaduKy QyHKITUH ?

1)2)3)4)

B1.CkoabKO 1ENBIX 9HCceN U3 MPOMEKYTKa IPUHAUICKUT 00JIACTH onpeneiacHus GpyHkaun ?
IIpocMoTp comepKUMOro TOKyMEeHTa

«Tect 1 TpuroHoMmerpudecknue QyHKITUI

Tect

Tpuronomerpuueckue GpyHKIHH

BapuanT 1

Al. HalimuTe 3HauYeHHUE BBIPAXKECHUS: .

1) 2) 3) 4)

A2. HaiinmuTe 3HaU€HHE BBIPAXKECHHUSI:

1) 2) 3)14)-1

A3. HaiimuTe 3HaueHUE BBIPAKECHUS: .

1) 2) 3) 4)

A4. HaiinuTe 3HaueHUE BBIPAKECHUS: .

) 2)-13) 41

AS. Yrpoctute BeIpakeHHE: .

1) 2) 3) 4)

A6. Kakumu cBoiicTBamu oOnanaet GyHKuus ?

1) HeueTHas, meproANYecKas 2) HU YeTHAsI HU HEUSTHAsS, HeTIEPHOANIeCKast
3) yeTHast, nepHOUECKast 4) HU YeTHAs HU HeYeTHas, epuoandecKas
A7. HaiimuTe HaMEHBIIHH TTOI0KUATENBHBIN TepHoA QYHKINH .

1) 12)3013) 4)

AS8. Haiinute HanMeHbIIee 3HaYeHUEe QYHKIIMA Ha OTPE3KE .

1) 2) 3)-14)

A9. Kakast u3 TO4eK MpHHAMICKUT rpaduky GyHKImm ?

1) 2) 3) 4)

A10. Kakast u3 Touek He IpUHAIICKUT rpaduKy QyHKIHHA ?

1) 2) 3) 4)

B1. CkosbKO 1IEJIbIX YUCEN U3 IIPOMEKYTKA TMPHHAJICKHUT 00JIaCTH onpeaeneHus GyHKIuu ?
Tect

Tpuronomerpudeckue GyHKIUH

BapuanT 2

Al. HaiiguTe 3Hau€HUE BBIPAXKEHUS: .

1) 2) 3) 4)

A2. HaiinuTe 3HaU€HUE BBIPAXKEHUS:

1) 2) 3)14)-1

A3. HaiimuTe 3Hau€HUE BBIPAKECHHUS: .

1) 2) 3) 4)

A4. HaiimuTe 3Hau€HUE BBIPAKECHUS: .

1) 2)-13) 41

AS. Ynpocrtute BbIpakeHUE

1) 1 2) 2cosx 3) 4) cosx+ sinx

A6. Kakumu cBoiicTBamu o0manaetr GyHKIus y = 3X + oS X.

1) HeueTHas1, meproANYecKas 2) HU YeTHAs HU HeUeTHAs, HeTIePHOANIeCcKast
3) uetHast, nepuouueckas 4) HU YeTHast HU HeYeTHas IepUOANYEcKast
A7. Haiinute HanMEHBIINH TOJI0XKATEIBHBIN TIepro ] GyHKIwH y = 2sin .
1)612)313) 4)

AS8. Haiimute HanbombIiee 3HaueHNUE QYHKITUH HA OTPE3KE .

1)2)3)4)

A9. Kakast u3 Touek NpuHAJICKUT TpaduKy GyHKITHH ?



1)2)3) 4)

A10. Kakas u3 Todek He MPUHAICKHT IpaduKy QyHKITUHA ?

1)2)3)4)

B1.CkonbKo 1EeNbIX 9rces U3 MPOMEKYTKa PUHAIICKUT 00JIaCTH onpeneiacHus GpyHkmaun ?

Tect 3

TpuroHomeTpuueckue ypaBHEHHUs
Bapuant 1

Al. Pemute ypaBHEHHE:! .

1) 2)(-1)n 3) 4)

A2. Beruuciure: .

A3. Pemute ypaBHeHHE:

1) 2) 3) 4

A4. Haiinute cymMmMy KOpHe# ypaBHeHHs sin2x —4sinx = 5 Ha npoMexyTtke [-p;2p]l. 1) ;2) p; 3) 2p; 4) -p.
AS5. Pemnre ypaBHeHue:

A6. Pemmute ypaBHEeHHE: .

1) x=n+pk, ki Z 2) x=+pk, ki Z 3) x=2pk, ki Z 4) x=n+2pk, ki Z
A77. Pemute ypaBHEeHHE: .

1)32)353);4) .

A8. Beruucnure: .

A9. Pemute ypaBHeHHE: .

1) 2) 3) 4

A10. Haligute cyMMy HaUMEHBIIIET'O TTOJIOKUTEIBHOTO U HAMOOJIBIIIETO OTPHUIIATSILHOTO KOPHEH YPaBHCHHS .
1) 2) 3) 4

Tect

TpuroHoMeTpuIeCKue YpaBHEHHS
BapuanT 2

Al. Pemute ypaBHeHue: cos2x = 0.
1) 2) 3) 4).

A2. Brluucnure: .

A3. Pemute ypaBHeHueE: .

A4. Haiinute cyMMy HaMEHBIIETO ITOJIOKHUTEIIFHOTO U HANOOJBIIET0 OTPUIATEIFHOTO KOPHEH YpaBHEHUS .
1)-12)13)24)0
AS. Pemute ypaBHeHUE:

A6. Pemnte ypaBHeHue: . R
1) x=n+27nk, kI Z; 2) x=-nk, kI Z; 3) x= - +nk, kI Z; 4) x=27k, kI Z.
A7. Pemnte ypaBHeHmE: . 1) 2)

[IpousBoaHast n nepBoodpazHas GpyHKINN

TeopeTuueckue BOIPOCHL:

. Ilponomwxkure onpenenenne: «IIponsBoanHas — 3to...».

. PackpoiiTe reomeTpuiecKkuii CMbICI MPOU3BOIHOM.

. PackpotiiTe hmuzndeckuii CMBICI TIPOU3BOIHOM.

. [lepeuncnure mpaBmiia BEIYUCICHNS TIPOU3BOIHBIX.

. Uemy paBHa MPOM3BOAHAS CTEIEHHOW QYHKIMN?

. Uemy paBHa IPOMU3BOIHAS POU3BEACHU?

. UeMy paBHa NpOU3BOAHAS YACTHOIO?

. UeMy paBHa IPOMU3BOIHAS CIIOKHON (DYHKIUHU?

. CchopmynmpyiiTe NpU3HAK BO3pacTaHUs QYHKIHH.

10. Chopmynupyiite npru3HaK yObIBaHUS (QYHKITHH.

11. ChopmynmpyiiTe IpU3HAK TOYKH MakcuMyMa (OyHKIUH.

12. Chopmynupyiite npu3HaK TOYKH MUHAMYMa (DyHKITHH.

13. CocraBbTe alNropuT™ peIIeHHs 33/1a4 Ha HaX0XK/JIeHNS] HanOOJIbIIero ¥ HAMMEHBIIEro 3HaUeHHs (GYHKIMN Ha oTpe3ke? 14.
CocTaBbTe aNrOpUTM HCCIIEAOBAHUS U IIOCTPOEHUS rpaduka (GyHKINU C TOMOIIBI0 TIPOU3BOAHOM.
15. TIponomxkure onpenenenue: «Oynkims F(X) Ha3pIBaeTCs ...».

16. PackpoiiTe reoMeTpHUUECKUIl CMBICT OIIPEAEICHHOTO HHTETpaa.
17. IIponomxkure onpenenenue: «KpuBonuHeHas Tpanenus — 3T0...».
18. Chopmynupyiite hopmyny Hetorona-Jleiibuuia.

19. B gem 3akirouaercst 00N BUI BCEX MEpBOOOPa3HBIX?

20. ITepeuncnuTe MpaBuiia BEIYUCICHUS HHTETPATIOB.

Konrponbnas padora

O 01N DN A~ W —



1. (1 6amn) Yemy paBna npousBognas Gpynkumu y=2x3 ?A) y'=5x; B) y'=6x; B)y'=6; ') y'=6x2 .

2. (1 6amn) ITo xakoit u3 GopMyII BEIUUCISIETCS TPOU3BOIHAS dacTHOTO? A) (u+v)'=u’+v’; B) (uv)’=u'v+uv’; B)u "u'v—uv’ ; I')(f
(g(x)=f"(gx)*g'(x). ) =vv2

3. (1 6amn) Pemute ypasaenwue f'(x)=0, ecm f(x)=3x2 — 6x +4. Boibepure otBet. A) 1; 5) -1; B) 4; ') -4.

4. (1 6ayum) O6umii Bu Beex nepBooodpasusix 1t f(x)=sinx? A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-
tgx+C.

5. (2 6anna) MatepuaiibHast TOUKa JABHYKETCS TPSIMOJIMHEHHO 110 3aKOHY (TZIe X — PAaCcCTOSIHUE OT TOYKU OTCUETa B METpax, t —
BpeMS B CEKYHIIaX, M3MEpPEHHOE ¢ Havaja IBIKEHHS). B kakoit MOMEHT BpeMeHH (B CeKyHIax) ee CKOpOCTh ObLTa paBHa 5 m/c?
7.(2 6ayna) Pemnre HepaBeHcTBO: X 2 -16 <0

Tect
IIpousBoanas
Bapmnanr 1

Al. HaitmuTe npou3BOaHYIO QYHKIHAU .
1) 12x2 2) 12x 3) 4x2 4) 12x3

A2. Haiimute mpou3BOAHYIO QYHKITUHA .
1)-52)113) 6 4) 6x

A3. HaiimuTte mpou3BOAHYIO QYHKITUHA .
1) 2) 3) 4)

A4. Haiimute mpou3BOAHYIO QYHKITUHA .
1) 2) 3) 4)

AS. Haitmute npou3BoHY0 QYHKIAA .

1) 2) 3) 4)

A6. BeruucnuTe 3HaYCHUE MPOU3BOAHON QYHKIIMA B TOYKE X0=2.
1)102)123)84)6

A’7. Haiimute mpou3BOAHYIO QYHKITUHN .
1) 2) 3) 4

AS. Beruucnute 3HaYCHUE MPOU3BOAHON QYHKIMH B TOYKE X0= 4.
1)212)243)04)3,5

A9. BeraucnuTe 3HaYCHAE POU3BOIHON (DyHKIIH
BTOouke .1)22) 3)44)

A10. Haligure mpon3BoAHYIO QYHKIUH .

D 2)3) 4

B1. Beruucnure 3HaueHne MPOU3BOAHON (QYHKIMU B TOUKE X0= 26.
B2. Haiigure 3HaueHHe X, [IPU KOTOPBIX MPOU3BOAHAS (GPyHKIMHK paBHa 0.

IIpousBonnas
BapuanT 2

Al. HaitmuTe nmpon3BOgHYO QYHKIHAA .
1) 2) 3) 4)

A2. HaiinuTe Ipou3BOJAHYI0 QYHKIUH .
1)72)123)-54)-5x

A3. Haiinute npon3BOAHYI0 QYHKIUH .
1) 2) 3) 4)

A4. HaiinuTe Tpou3BOAHYI0 QYHKIUH .
1) 2) 3)4)

AS. Haiinure npon3BoHyto QyHKINY .
1) 2)3)4)

A6. Brruncnure 3Ha4eHUE IPOU3BOIHOM (DYHKIIMH B TOUKE X0=2.
1)132)33)84)27

A’7. Haiimute mpon3BOIHYIO QYHKITUH .

1)2)3)4)

AS8. Beruuciure 3Ha4eHHe MPOU3BOIHON (DYHKIIUY B TOUKE .
1)-472)-493)474) 11,5



A9. Boruncnure 3Ha4eHUE IPONU3BOIHON (QyHKIMH

BTOUKe . 1) 2 2) -13)-24)

A10. Haiigure npou3BoAHYIO (PYHKIHH .

1)2)3)4)

[IpumMeHeHHs: TPOU3BOJHOM K MCCIIEAOBaHUIO (yHKINI

Bapuant 1

Al. YkaxuTe NpOMEXyTOK, Ha KOTOPOM (PyHKLHUS TOJBKO BO3pacTaer.
1) 2) 3) 4

A2. YKa)nuTe NpOMEXYTOK, Ha KOTOPOM (PyHKIUS yObIBaeT.

1) 2) 3) 4

A3. Ha pucyHke n3o0paxeH rpaduk GyHKIuH . CKOJIBKO TOYCK MUHAMYyMa UMeeT QYHKINA?
1)42)53)24)1

A4. Haiinute TOUKy MakcCUMyMa (QyHKIUH .
1)-42)-23)44)2

AS. CKOJBKO KPUTHYECKUX TOYEeK uMeeT GpyHKuus ?
1)22)13)44)3

A6. Ha pucyHke nzo0paxeH rpadguk npousognoi y =f "(x).
Haiigure Touky Makcumyma GpyHkimu y =f(x).
1)12)33)24)-2

A’7. Haiimute TOUKy MUHAMyMa (QYHKIIHH .
1)-22)-0,53)0,54)2

A8. I'paduk ¢pyHkuun y=f(x) n3oOpakeH Ha pucyHKe. YKaKuTe HauOoJbliee 3Ha4YeHUE 3TOi QYHKIIMK Ha OTpe3Ke
1)22)33)44)6

A9. Haiimute HanMeHbIIee 3HaUeHNE QYHKIIUU Ha oTpe3ke . 1) 2)33)14) -
A10. HaliguTe HauMeHblIee 3Ha4eHHe GYHKIHUU .

1)-1;2)-3;3)-2;4) -.

T

TIpumeHeHMs MPOU3BOIHOM K MCCISAOBaHNIO (DYHKITUI

BapuanT 2

Al. YxaxunTe MPOMEeXYTOK, Ha KOTOPOM (PYHKIHS TOJBKO YOBIBAcT.

1) 2) 3) 4)

A2. YxaxxuTe MpoOMeXyTOK, Ha KOTOPOM (PYHKIIHSI BO3pacTacT.

1) 2) 3) 4)

A3. Ha pucynke uzo6paxet rpaduk pyHkimn . CKOIBKO TOYEK MUHUMYyMa UMeeT QyHKIUs?
1)52)33)24)1

A4. Haifmute TOuKy MakcCUMyMa QYHKITUH .

1)-32)-23)34)2

AS. CKOJIBKO KPUTHYECKUX TOUEeK uMeeT pyHKuus ?

1)22)13)44)3

A6. Ha pucynke m3o0paxkeH rpaduk mpousBogHoi y =f '(x).
Haiinure Touky Muaumyma GyHkiun y =f(x).
1)12)33)-44)-2

A7. Haiinute TOUKy MakcuMyMa (QyHKINH .
1)-22)-0,53)0,54) 2

A8. I'padux pynxm y=f(x) n300paxkeH Ha pHUCyHKe. YKa)XKUTe HAUMEHbIIIee 3HaYeHNE 3TOH (DYHKIINU Ha OTPE3Ke
1)22)-23)-44)6

A9. Haiinute HanbGosnbiee 3HaueHne GpyHkunn Ha otpeske . 1) 2)33)24)4
A10. Haiigute Hanbomnpinee 3HaueHne QyHKINA .
1)12)33)24)

MHoOrorpaHHuKH 1 Teja BpalleHust

TeopeTuueckne BOIPOCHL:

1. [Iponomxure onpeaeneHue: « MHOrOrpaHHUK — 3TO...».
2. IIpogomkure onpenenenue: «IIpusma — 370...%».



. Ipogomxure onpenenenue: «IIpsMoyronpHbIi Napauienenunes — 3T0. .. ».

. [Iponomxute onpenenenue: «Kyb — 310...».

. Iponomxure onpenenenue: «IIupamuna — 31o...».

. Chopmymupyiite CBOHCTBO O MIPOTHBOJICKAIIIX TPAHAX TTapajuIeIenunes1a.

. Chopmynmpyiite CBOMCTBO O AHATOHAIIAX MapaJLICIICITHUISa.

. Chopmymupyiite CBOHCTBO O AMArOHAJN M JIMHEHHBIX pa3Mepax MpsSMOYTOIHHOTO ITapauIeIennune ia.
. Kakas npusma Ha3biBaeTcst IpsMoi?

10. Kakas mpu3ma Ha3bIBaeTCs MPABUIIBHOMN?

11. PackpoliTe NOHSATHE «IIPaBUIIbHAS TUPAMHJIAY.

12. Yto Takoe amoheMa MpaBHILHON MAPAMUJIBI?

13. B uem oTJin4Me MOJIHOM MOBEPXHOCTH MPU3MBI OT MOJHON MOBEPXHOCTH MUPAMHUIbI

14. ChopmynupyiTe TeOpeMy O BRIYUCICHUH OOKOBOW IMOBEPXHOCTH MPSIMO TIPHU3MBI.

15. ChopmynupyiiTe TeOpeMy O BHIUUCICHUH OOKOBOW OBEPXHOCTH NPaBUIbHOM nupaMuibl. 16. HazoBure npeamMeTs n3 Bamen
npodeCcCHOHANTBHON NesTeIPHOCTH, KOTOPBIE IMEIOT (POPMBI MHOTOTPAHHUKOB.

17. Tllpogomxkute onpenenenue: «L{unuaap — 370...».

18. [Ipopomxkure onpexnenenne: «Konyc — 3to...».

19. TIponomkute onpeneneHue: «Y Ce4eHHbIN KOHYC — 3TO...».

20. IIpogomxute onpenenenue: «lap —3to...».

21. Yo sBnsieTCA BBICOTOM yCEUEHHOTO KoHyca?

22. YTo ABNAETCS OCEBBIM CEUCHUEM IIIMHAPA, KOHYCa, YCEUSHHOTO KOHYyCca, mapa?

23. [lepeuncnure eAMHULIBI U3MEPEHUS TLUIOIIAIN, 00bEMa.

24. YeMy paBHO OTHOIICHHUE IUIOMACH MMOBEPXHOCTEH MOJOOHBIX (DHUTYp B IPOCTPAHCTBE?

25. Yemy paBHO OTHOIIICHHE 0OBEMOB MOOOHBIX (UTYD B IMPOCTPAHCTBE?

26. HazoBuTe mpeaMeThl U3 Bariei mpodeccHoHaIbHON AeATENbHOCTH, KOTOPBICHMEIOT ()OPMBI TeJT BpaIlCHHS.
KonTponbnas pabora

O 01N L~ W

1. (1 6amm) B kakux equHuIax u3MepsaeTcs o0beM MHOrorpaHHuka? A) B MeTpax; b) B kyOuueckux merpax; B) B kBagpaTHBIX
metpax; [') B IByrpaHHBIX Tpagycax.

2. (1 6ayn) [Tnomans MOJHOM MOBEPXHOCTH MPU3MBI BEIUUCIsieTcs o ¢popmyine:A) S= S6ok + 2 SOCH.; b) S6ok =Pocu*H; B)
S= Bb6oxk + SSOCH; I') S6ox =2Pocu*H.

3. (1 6amn) YUro sBisieTcs OCEBBIM CeUCHHEM KOHyca? A) paBHOOEIPEHHBIN TpeyroibHuK; b) paBHOOeApeHHas Tpaneus; B)
NPSMOYTONBHUK;]") IpsIMOYTOJIbHAS Tpanenys.

4. (1 6ann) Kakas ¢urypa momydaercs IpH BpalleHUH IPSIMOYTOIBHOTO TPEYTOJIbHIUKABOKPYT OZHOTO M3 CBOMX KaTeToB? A)
koHyc; b) yceuennsiii konyc; B) nupamuna; I') yceuennast nupamuaa. Bropas gacts [Ipu BeimosnHenuu 3aganuii 5-10 3anummre
XOJ PEIICHHS 1 MOITyYCHHBIN OTBET.

5. (2 6anna) PeOpo ocHOBaHUS MPaBWIBHON TPEYTONBHOM MUpaMUIbl 3 M, anodema 6M.Haiinure miomnans 60KOBOH
TIOBEPXHOCTH MTHPAMUIBL.

6. (2 6amna) [IBe CTOpOHBI MapajuieorpaMmma oTHoOcSTCs Kak 3:17, a mepumetp eropaseH 40. HaiianTte 60mbIIyro CTOPOHY
napajuresiorpamma. 7

8. (2 6ayna) [IpsIMOYTOIBHHUK CO CTOPOHAMHU 8 CM U 3 CM BpaIaeTcsi BOKPYT OOJbIel cTopoHbl. Haiimute o0beM, ruioniaam
OOKOBOH ¥ ITOJTHOM MTOBEPXHOCTEH MOTYIEHHOTO Tela.

8. (2 6anna) Haitnure 00beM MHOTOrpaHHUKA, U300PaKEHHOTO HAa PUCYHKE (BCE JIBYTPaHHBIC YIJBIIPSIMBIE).

9. (2 6anna) KinreHTy HE0OX0IMMO, 9TOOBI B KOMHATE 0053aTEIIFHO MPUCYTCTBOBAIH 00BEMHBIE JJIIEMEHTHI JICKOPa
UUIMHApHYecKoi popmbl. [TocTpouTts U3 Oymaru MoJiesb MIHHApa. Pasmeps! Ui MOCTPOCHUs! BLIOPATh CAMOCTOSITEIBHO, C
YYETOM TOTO, YTO COOTHOIIEHHE paJiyca K BBICOTE JOJIKHO OBITH 1:2.

10. (2 6amna) PaccunTtaTh KOJIMYIECTBO 2-X KMJIOTPAMMOBBIX OaHOK KPAacCKU HYKHO KYIHUTb JUIS OKpPAIIMBAHHS HIIHHAPHIECKOTO
cBoza nojsana. Pacxon kpacku 100 r va 1 M2 . Cuurate n=3.

Tect

MHororpasHuKu

Bapmnanr 1

1 B mpaBuiIbHOM mIecTHYTOIBHOI Mpu3Me AuaroHanu paBHe! 10 u 8. Haifure cTOpoHy OCHOBaHUS IPU3MBI.

OrtserT:
2 OcnoBanueM npsimoit npusmsl ABCA1B1Cl, ciayxut npsmo—yronsHslii TpeyroiasHuk ABC (yron C pasen 90°); AC =
4; BC = 3; BB1 = 4. Haiigure momans ceuenus AB1C.

1)102)83) 124) 16

3 CropoHa OCHOBaHUS NMPaBMIBEHON deTsIpexyroiabpHoi mpu—3mMel ABCDA1B1C1D1 paBHa 3, a 6okoBoe pebpo 4.
Haiinure nuomans cedeHus, KOTOPoe MPOXOJUT Yepe3 cTopoHy ocHoBaHust AD u Bepmuny Cl.

1)202)183)124) 15
4 B npaBWILHOHN YETHIPEXYTONBHON MUPAMHJIE YTOJI MEXY MPOTHBOIOIOKHBIMHA OOKOBBIMH I'paHsIMH paBeH 40°.
Haiinu—re yron HakiioHa OOKOBBIX I'paHeil K INIOCKOCTH OCHOBaHMS.

1) 600 2) 800 3) 700 4) 900
5 OcnoBanuem nupamuasl MABCD ciy>xuT KBagpart co CTOpOHOM, paBHOU 6. Pe6po MB neprieHaIuKyIsspHO K



IUIOCKOCTH OCHOBaHMs. PaBHbIe O0KOBBIE peOpa paBHbl 8. Haiinure mio—maan HakJIOHHBIX OOKOBBIX TPaHEH.

1)202)283) 184) 24

6 OcnoBanuem nupamuapl DABC cirysxut npsmMoyrosbHbIi TpeyroabHuk (yroa C pased 90°). I'pars ADC

NEPIEeHIUKYISIPHA K IUIOCKOCTH ocHOBaHusl, a rpaHd ADB u CDB paBHO Ha—KJIOHEHBI K IJIOCKOCTH ocHoBaHus; DK — BbicoTa
mupamuel; AK : KC =2:1. YUemy paBen yron BAC?

1) 600 2) 300 3) 450 4) 900

7
quy paBHa CyMMa BCCX IUIOCKUX YTJIOB ‘-IeTLIpeXyFOJILHOﬁ HI/IpaMI/I)ILI?

1) 9600 2) 10800 3) 7200 4) 18000
8 B npaBmIbHOM TpEyTOILHOM MUpaMuIe BRICOTA paBHA CTOPOHE OCHOBaHMs. Kakoii yroy cocTaBistoT O0KOBEIE pedpa ¢
TJIOCKOCTBIO OCHOBaHUS?

1) 600 2) 500 3) 300 4) 400
9 B npaBuiIbHON YeTHIPEXYTOJILHOW YCEUSHHON MUpaMuIe CTOPOHBI OCHOBaHMH 8 M 1 2 M. BricoTa paBHa 4 M. Haiimute
TUTOIA/Ib TTOJTHOM MOBEPXHOCTH (B M2).

Ortger:
10 CTopoHBI OCHOBaHUH YCEUCHHOH MPaBHILHOM TPEYTroIbHOM TUpaMUIBI paBHBI 2 ¢M U 6 cM. bokoBas rpaHb 00pasyeT ¢
6onpmM ocHoBaHKeM yrou 600. Haiinure BeicoTy (B CM).

Ortser:
MHororpanHuku
BapuanT 2

1 B mpaBunbHO# 1IECTHYTOJILHON MTPU3ME CTOPOHA OCHOBAa"HHS paBHa 7, a MEeHbINAs fuaroHans — 24. Haiinure nqiuuHy
GonblIel qUaroHaau MPU3MBL.

OtBer:
2 B HaKkJIOHHOU TpeyroJsHOM mpu3Me 00koBoe pedpo paBHo 10, Turommamy AByX O0KOBBIX TpaHer paBHBI 30 1 40, yroa
MEXTy HUMHU npsmoi. Halaure mioniaas 60K0BOM MOBEPX "HOCTH MIPU3MBI.

1) 100 2) 120 3) 110 4) 150

3
CropoHa OCHOBaHUS MPaBIIIBLHOH YeThipexyronbHoi mpu—3Mel ABCDA1B1CI1D1 paBHa 4, a 6okoBoe pebpo 5. Haiimure
IUTOIA/Ib CEUCHUSI, KOTOPAast IPOXOaAuT yepe3 pedpo AA1 u Bepruny C.

1)322) 3)364)
4 B npaBWIIbHOHN YeTHIPEXYTONBHOM MUpamMuie OOKOBEIC IpaHU HAKJIOHEHBI K OCHOBaHUIO 1o yriioMm 50°. Haiimute yron
MEK/1y MPOTHUBOIOIOKHBIMU OOKOBBIMHU FPaHIMHU.

1) 600 2) 800 3) 700 4) 900

5 OcnoBanmneMm mmupamuabl DABC ciayxut npsmMoyronsHbIi TpeyroibHUK (yron C paBen 90°); yrox A paser 30°. 'pans
ADC nepnesnu—KyJIspHa K INIOCKOCTH OCHOBaHHS, a Tpan ADB u CDB Hako—HeHBI K OCHOBaHHUIO Hof yriaoMm 60°; AC = 3.
Haiinute BbICOTY IMpaMuUbL.

D 2)3) 4

6 OcHOBaHMEM MTUPAMUJIBI CITY)KUAT TParelsi, OCHOBaHUS KOTOPOii paBHHI 2 U §. BoKOBBIE rpaHl MUPaMHUIBI PaBHO
HaKJIOHEHBI K INIOCKOCTH OCHOBaHMs. BricoTa oHOM 13 60K0-BhIX rpaHeil paBHa 10. HaiinnTe miomans 60koBoi
MOBEPX "HOCTH NMHUPAMUJIBI.

1) 100 2) 120 3) 80 4) 116

7
UYeMy paBHa CyMMa BCeX IJIOCKUX YIJIOB TPEYTOJILHOW MHpaMUbl?

1) 9600 2) 5400 3) 7200 4) 3600
8 BrIcoTa mpaBMIIBHON MIECTHYTOIBHON MUPAaMU/IBI BIIBOE MEHBIIIE CTOPOHBI OCHOBaHMA. Kakoi yroi cocTaBIsIOT
00 KOBBIE TPAaHH C IIOCKOCTHIO OCHOBaHM?

1) 600 2) 500 3) 300 4) 400
9 B mpaBHIIbHO YeTHIPEXyTOJIFHON YCeUeHHOH MMpaMHu/ie BRICOTa paBHA 2, a CTOPOHBI OCHOBaHM 3 u 5. Halure
JUaroHanb 3TOI NupaMuabl



Ortger:

10 B mpaBMIIbHO# TPEYTOJBbHOM YCEUSHHOM MUpaMuIe CTOPOHA HHKHETO OCHOBAHMS paBHA 8, BEpXHEro — 5, a BhICOTa — 3.
Haiigute miomanp cedeHus:, MPOBEIEHHOTO YEPE3 CTOPOHY HUKHETO OCHOBAHMSI U MTPOTUBOMOIOKHYIO BEPUIMHY BEPXHETO
OCHOBAHUSI.

OrtBer:

CrereHHas, moka3aTelbHas U JJorapudMuieckas QyHKITHH.

Teoperudeckue BOIPOCHL:

. ChopMmynupyiiTe onpenencHue CTeeHHOW (hyHKITH.

. Ilepeuncaure cBOWCTBA CTENEHHOHN (DyHKLIUH

. ChopmynupyiiTe onpeaeneHue moka3aTeabHOl QYHKIINH.

. Ilepeuncaure cBOKCTBA MTOKa3aTeIbHON (DyHKIIUH

. ChopmynmpyiiTe onpenencHue JorapuGMudeckoit GyHKIHH.

. [lepeuncaure cBoiicTBa orapuPMuuecKoit GpyHKINH.

. [Iponomxkute onpenenenne: «Jlorapupm — 310...».

. Uemy paBeH siorapum npou3BeeHus?

. Uemy paBer norapudm 9acTHOTO?

10. IMpuBenure npuMeps! JIorapuGpMUIECKOIN CIIUPaK B IPUPOJE U B OKPYKAIOIIEM

11. Ha 9To HE0OX0IMMO 0OpaTUTh BHUMAHHE TIPH PEIICHUN UPPAIOHATBHOTO YpaBHEHUS YETHOM cTEreHU?

12. Yemy paBeH KOpeHb YETHOH cTeneHu U3 oTpuiarensHoro yucia? [puseaure npumep.

13. Yemy paBeH KOpeHb HEUETHOM CTETIEHU U3 OTpuIiatesbHoro uncia? [Ipusenure mpumep.

14. Ha 4ro cTouTt 00paTuTh BHUMaHUE MPH PEIICHUH JIOTapHU(YMHUUYECKUX U UPPALMOHAIIBHBIX, POOHO -pallMOHAIBHBIX
YpaBHEHUM U HEPABEHCTB?

15. B gem 3akirouyaercs rpaguuecKuii criocod peleHns ypaBHeHH.

KontponsHas pabora

1. (1 6amn) Mexay KakuMH JByMs HaTypalbHBIMU YHCIaMU HaXOJHUTCS YUCIO 3 V192 A)19u20;b)2u3;B)18ul19;I)3u4.
2. (1 6amr) Ha pucynke nzobpaxxéH rpaduk ¢pyHkiuu Buaa f(x)=ax . Haliqute 3Hauenue A) 25.; b) 5; B) 32; I') HeT BepHOTO
OTBETA.

3. (1 6amn) ) Kakas u3 pyHKImid Bo3pacTaroT Ha Beell obmactu onpenenenusn? 22 A) f(x)=log5 x; b) f(x)=0,7x ; B) f(x)=x; I') f(x)
=logl x.22

4. (1 6amr) Ykaxure ob61acth onpeneneHns GpyHkuu (x) = lg 2x—3 x+7 A) (-7; 1,5); B) (-; -1,5), (7; +0).; B) (-1,5; 7); T') (-o0; -
7), (1,5; +o0).

5. (2 6anna) Haligute 3HaYeHNE BBIPAKCHUS

6. (2 6ama) CKOJIBKO LIENBIX pelIeHNi nMeeT HepaBeHCTBO log5(4+x)=2

7. (2 6anna) Haiinute KopeHb ypaBHEHHUS

8. (2 6amna)) PaccrosiHuie ot HaOIrOMATEIs, HAXOSIETOCS HAa HEOOIBIIONW BBICOTE h KHIIOMETPOB Hal 3eMJICH, 10 HAOIIOAaeMO
UM JIMHUK TOPU30HTA BhIUucisiercsi o popmye , rae R=6400 km — panuyc 3emin. C Kakoii BBICOTHI TOPU30HT BHJICH Ha
paccTosiiuu 48 kunoMerpoB? OTBET BBIPA3UTE B KUIOMETPAX.

9. (2 6anna) B xone pacnaga paaroakTUBHOTO M30TOMA €T0 Macca YMEHbBIIAETCS 10 3aKOHY

m (t)=m0*m-t/T, rme m0 — HavapHas Macca U30TOIa, t — BpeMsi, MPOIIEIIee OT Ha4aIbHOTO MOMEHTa, T — Imepruos
noiypacmajaa. B HagansHBIN MOMEHT BpeMeHH Macca u3orona 184 mr. [lepuon ero momypacnana coctasiseT 7 muH. Haiiaure,
Yyepe3 CKOJIBKO MUHYT Macca H30Toma OyeT paBHa 23 MT.

10. (2 6ayuna) Haiinure 3HaueHue BoipaxeHus logo 108 + log6 2

1. Pemnts ypaBHEHME. V3x - 6=12x + 4

2. Pemmuts ypaBHeHue a) 22x-12.2y +32=0 6)7x =88

3. Pemuts ypasHenue a)lg(13x+4)=3 6)IgV2 + 1 + \3 — 8=1 B)log2log3logdx=0

4. Pemnts HepaBeHCTBO a) 3X >81 B)log3(2x-7)25 B)logd(2x-1)>1

5. TIpomnorapudMupoBath Bepaxerue X=17+6% \ 3 *(—)3 tg *ctgl)

O 0 1N L KW —

3.6 DIeMeHTHI TeOpHH BEPOSITHOCTEH U MAaTEMAaTHYECKON CTaTUCTUKU

Teoperuueckue BOIPOCH:

. [Iponomxute onpenenenue: «CinydaiftHoe cOOBITHE — 3TO...». [IpuBeauTe mpumep.

. IlpuBenure npumep 10CTOBEPHOTO COOBITHS.

. [IpuBeuTe IPHMEP HEBO3MOKHOT'O COOBITHS.

. Ilponomwkure onpenenenne: «BeposTHOCTH CIIy4aifHOTO COOBITHS — 3TO...».

. ChopMynupy¥Te MpaBUIO HAXOXKACHUS CIOKESHHS BEPOSTHOCTEH.

. ChopmympyiiTe IpaBUIIO YMHOKECHUS BEPOSITHOCTEH.

. Kak naiitu cpexnee apudmerniaeckoe 4MCIOBOTO psiga?

. Kax naiftu Mmeauany uucnoBoro psaa?

. Kak Berumcnsercs pasmax 9ucioBoro psaa?

10. {nst wero Hy>kKHbI qUarpaMmsl, rpaduku? [lepednciure BB TUarpamMM.

11. TIpuBenuTe mprUMepHI MIPOSBICHUS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX SBICHUAX.
12. TlpuBeuTe IpUMEpHI MPOSBICHUS 3aKOHA OOJIBIINUX YKCET B OOIIECTBEHHBIX SBICHUSX.

O 01N DN KW —



13. Yto usyvaer craTucTUKa?

14. TIponomxkute onpeneneHue: «CodeTaHnnue — 3T0...».

15. TIponomxkure onpenenenue: «PasmeneHue — 3T0. .. ».

16. Ilponomxkute onpenenenue: «[lepectaHOBKU — 3TO...».

KontponbHas pabora

1. (1 6amn) Kakux coObITHIT He OBIBaCT B TEOPHH BEepOATHOCTEH? A) cirydaiinbie; b) Hecnyuaitnbie; B) moctoBephsie; )
HEBO3MOYKHBIE.

2. (1 6amn) CoObITHE, KOTOPOE TIPH BHITIOTHEHUH OTIPEICIICHHOW COBOKYITHOCTH YCIIOBUM, 005A3aTEIbHO POU30MIET - 3TO: A)
ciydaitHoe; b) Heciyuaitnoe; B) noctosepHoe; I') HeBo3MOXKHOE.

3. (1 6amn) BeposAsTHOCTE CIIy9alfiHOTO COOBITHS €CTh HEOTPUIIATEIBHOE YHCII0, 3aKITI0UeHHOE Mex Iy yncinamMu: A) Ou 1; B) O u
100; B) -1 u 1; ') -100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0... A) yrnopsioueHUe eTUHHUI] COBOKYITHOCTH TI0 IPU3HAKY; b) pa3zOueHne eMHIII COBOKYITHOCTH
Ha TPYTIEI 10 MpHU3HaKY; B) 000011eHne equHUYIHBIX (akToB; [') 0000ICHIE eIMHUYHBIX TPH3HAKOB.

5. (2 6anna) B o¢uce nu3aifHEpCKOTO areHTCTBA HAXOMATCS 8 MOCETUTENEH KEHCKOTOIoMa M 2 MyKCkoro. OnpeaenuTh
BEPOSITHOCTB TOTO, YTO IEPBBIM K KOHCYJIBTaHTY 00paTuTcst MyXunHa. 6. (2 6ana) Ha kondepeHuio npuexany 2 yueHbIX U3
TI'epmanunm, 3 u3 Cepoun n 7 u3 llBeitmapun. Kaxknprii n3 HAX aenaet Ha KOHPEpEHIUH OauH Hokiaaa. [Topsmok nokIamoB
ornpezensercs xepeObEBKoii. Haiiiure BeposSTHOCT TOTO, YTO MSATHIM OKa)KeTCsl IOKJIa] yaeHoro u3 Cepoum.

7. (2 6anna) Mama, Tumyp, Jlnana, Kocts 1 AHTOH OpocHITN )XpeOHuil — KOMY JOCTAHETCS MPOEKT 1Mo 0(hOpMIICHHUIO CBaeOHOTO
3ana. HaiinuTte BeposTHOCTH TOrO, YTO MPOSKT TOYHO HE OYJICT BHIMOJIHATH AHTOH.

8. (2 bayma) B smuke Tpy KpacHBIX B TP CHHUX (riomactepa. PaoMacTepbl BHITACKHBAIOT 110 OYEPEIN B CITyIallHOM TTOPSIIKE.
KakoBa BeposiITHOCTB TOTO, YTO MEPBBIN pa3 CHHUHN (iioMacTep MOSBUTCS TPETHUM IO CUETY?

9. (2 6amna) dau psn uncen: 175; 172; 179; 171; 174; 170, 172; 169. Haiigure Moy psa ¥ cpeHee apuMeTHIECKOE psa.

10. (2 6amna) [Ipu aHaTU3e IICHOBBIX MPEANOYTCHUI KIIUCHTOB TU3AfHEPCKOT0 areHTCTBA MOTYYEHbBI JaHHBIC, PEICTABICHHBIC B
TabIHIe: DO KIMEHTOB, IPHOOPETAIOMNX JU3aifHepCKIE YCIYTH ONHAKOBOTO Ha3HAUCHHS, HO PA3IMIHON eHbl. HaliTi Moy
CIIy4aiiHOM BeJIMYUHBI. X — LEHBI IPOJAaBACMBbIX YCIYT.

Tect

BapuanT-1

1. Anzpeit BeiOupaeT Tpex3HayHoe ynciio. Haiiinte BeposTHOCTB TOro, 4To OHO Jenutcs Ha 10.

3. TeneBusop y Konu caomarncs v mokaszbiBaeT TOJIbKO OAUH ciayvyaiiHblil kaHan. Ko Bkiatodaer TeneBuszop. B 31o Bpems

10 AC€BATHU KaHaJlIaM U3 ABaJAllaTH OJHOI'O IIOKAa3bIBAKOT HOBOCTH. HaﬁﬂHTe BEPOATHOCTH TOT'O, UTO Komsa nmomnajacT Ha KaHall, I1C
HOBOCTH HE UIYT.

4. Ha tapenke 20 muposxkoB: 2 ¢ MicoM, 16 ¢ kamycToit u 2 ¢ BumHeil. Poma Hayran Beioupaet oquH nuposxok. Haiinute
BEPOSTHOCTH TOTO, YTO OH OKAXKETCS C BUITHEH.

5. B ¢upme Takcu B JaHHBIA MOMEHT cB0OOAHO 30 MammmH: 3 yepHbIX, 10 sxenThIX u 17 3eneHbIX. [1o BBI30BY BhIeXana
OJlHa U3 MAIlIMH, CIIy4aifHO OKa3aBILasics OMXKe BCero K 3akaszuuie. Haiiaure BeposSTHOCTB TOTO, YTO K HEll IpUeseT 3eJIeHOe
TaKCH

6. B xaxnoi narunecaroil 6aHke Koe COTIacHO yCIOBUAM aKIMU ecTh mpu3. [Ipu3bl pacnpeneneHsl mo 6aHkam

ciyyaiiHo. Harara nokymnaer 0aHky kode B HaJiexae BhIUrpath mpu3. Haitnure BeposiTHOCTh TOrO, yTo Hartara He HaiaeT npu3
B cBoeil OaHke?

7. Tema c mamnoi penmiu mokaTraThes Ha KoJiece 0003peHus. Beero Ha koJiece NeBITHAAIATh KAOMHOK, U3 HUX 6 —

cunue, 10 — 3eneHsle, ocTanbHble — oparkeBble. KaOMHKM 110 ouepean moaxomsT k miardopme s nmocanku. Haiinure
BEPOSATHOCTH TOTO, UTO TeMa IpOKaTUTCS B OpaH)KEBOH KaOMHKeE.

8.V 6abymku 25 gamek: 2 ¢ KpaCHBIMH [[BETAMH, OCTaJIbHBIE ¢ CHHUMH. baOymka HanuBaeT 4aii B Ciry9aiiHO

BbIOpaHHyI0 YamKy. Haliqure BeposSTHOCTH TOTO, YTO 3TO OY/ET Jallka ¢ CHHUMHU IIBETaMHU

9. Ha sx3amene 60 6mneroB, Kocts He Beryumn 3 u3 Hux. Haliiure BEpoOSATHOCTB TOTO, UTO €MY IOTIAJIeTCs BBIyYCHHBII

Ourer.

10. PonuTenbckuil koMuteT 3akynui 10 na3noB uisi IOAAPKOB JETSIM Ha OKOHYAHUE rojia, U3 HUX 3 ¢ MallMHaMHu U 7 ¢

BuaaMu ropoioB. ITogapku pactpenemnsroTcs cinydaitHeIM oO6pa3zoM. Haiinure BeposITHOCTS TOTO, 4TO MHIIIEe JOCTaHETCS Masi ¢
MaIluHOM.

11. B cpennem Ha 81 kapMaHHBIX (pOHAPHUKOB MPUXOIUTCS TPH HEUCTIPABHBIX. HaliinTe BEpOSITHOCTD KYITUTh

paboTarommii poHapHK.

12. B cpennem u3 kaxapix 200 MOCTyNMBIINX B MPOJAXKy aKKyMyJISTOpoB 196 akkymynaropos 3apsbkeHsl. Haiinure
BEPOSATHOCTD TOTO, YTO KYIJICHHBIH aKKyMYJISITOp HE 3apsDKEH.

13. lnma Haymavy BeIOMpaeT IBy3HauHOe yKcio. Haliqure BEposiTHOCTD TOTO, YTO OHO OKaHYMBAETCs Ha 9.

Bapuant-2

1. Makcum BbIOMpaeT Tpex3HayHoe ynciio. HaiiinTe BepoITHOCTB TOTO, YTO OHO JienuTcs Ha 98.

2. TeneBuzop y Bacu ciomaics v moka3sIBaeT TOJBKO OJIMH CIIyYaiHbIM KaHal. Bacs BkimtouaeT TeneBu3op. B 3To Bpems mo
OJIHOMY KaHaJly U3 JIBaJLIATH OJHOr0 MOKa3bIBAaIOT HOBOCTU. HalinuTte BeposaTHOCTB TOro, 4to Bacs nonazer Ha kaHai, rae
HOBOCTH HE HIYT.

3. Ha rapenxe 30 mupoxkoB: 3 ¢ MsicoM, 24 ¢ karrycToii u 3 ¢ BumHel. Jlemnra Hayra BIOMpaeT o uH NHpoxxok. Halianre
BEPOSATHOCTB TOTO, YTO OH OKAXKETCS C BHIITHEH.

4. B ¢upme Takcu B JaHHBIH MOMEHT cBOOOIHO 9 MamMH: 6 YepHBIX, 1 sxenTas u 2 3eneHbIX. [1o BEI30BY BhIexala oHa

W3 MAIlUH, CIIyYaifHO OKa3aBIIasics OJipKe BCero K 3akasuuniie. Haiinnte BeposSATHOCTh TOTO, UTO K HEH MPHEET 3eJIE€HOE TaKCH.
5. B xaxoii TpuauaTh TpeThel 0aHke Koe cornacHo ycIoBUSM aKIMK ecThb pu3. [Ipu3bl pacnpeneseHs! mo 6aHkam
ciydJaitHo. Mamma nmokymnaeT 0aHKy Kode B HaJlex 1€ BRIMTpaTh nMpu3. Haiiaure BepoATHOCTh TOTO, 4TO Malia He HaiieT npu3 B



cBoeit 6anke?

6. XKopa ¢ marmoii pemmiiy mokaTatbes Ha Kosiece 0003penusi. Bcero Ha kosece nmsaTHaANATh KAOWHOK, U3 HUX 4 — CHUHUE,

10 — 3eneHble, ocTallbHbIC — OpaHkeBble. KaOMHKH 1O ouepean NOAX0IAT K miardopme st mocaaku. Haiiinre BeposTHOCTh
TOTO, 4TO JKOpa MmpoKaTUTCs B OpaHXKeBOW KaOWHKE.

7.Y 6a0yuiku 25 yaimek: 3 ¢ KpaCHBIMHU LIBETAMH, OCTaJIbHbIE C CHHUMU. ba0ylika HaJauBaeT 4ail B Ciy4aiHO

BEIOpaHHYIO YamKy. Haliqure BeposSTHOCTE TOTO, 9YTO 3TO OyJeT Yallka ¢ CHHAMH IIBETaMHU

8. Ha sk3amene 60 Omneros, Ctac He BeIydm 6 u3 HUX. Haliiure BEpOSITHOCTB TOTO, YTO €MY MOMAICTCS BBIyUCHHBIN

Omer.

9. PogutenbCkuii KOMUTET 3aKyNui 25 Ma3JioB AJsl MOJAPKOB JIETSIM Ha OKOHYaHUE Toja, U3 HUX 24 ¢ MammHamMu u 1 ¢

BHIOM Topoja. [logapku pacnpeneNsroTcs ciaydaitHsiM oOpa3zom. Haliaure BepoSTHOCTh TOTO, UTO AHIPIOIIE JOCTAHETCS a3l C
MaIluHOMN

10. B cpeanem Ha 150 kapMaHHBIX (OHAPUKOB MPUXOIUTCS TBEHAIIATh HEUCIIPABHBIX. HaluTe BepOSTHOCTDh KYITUTh
paboraronuii oHApHK.

11. B cpemrem u3 kaxapix 150 MOCTYNMUBIIUX B MPOJAXy aKKyMYJIATOPOB 147 akKKyMyJISITOPOB 3apspkeHbl. Haiinnre
BEPOSITHOCTH TOTO, YTO KYIUJICHHBIN aKKyMYJISITOp HE 3apsiKeH.

12. Buts Hayaady BEIOMpaeT ABY3HAUYHOE YUCIIO. HalimuTe BEpOSTHOCTE TOTO, UYTO OHO HAYMHAETCS Ha 9.

Kpurepun orieHUBaHMS TECTOBBIX pabOT

OricHKA 3HAHUI U YMEHUI y4YaIuXcst IPOU3BOJUTCS 1O MATHOAIUTEHON CUCTEME.
CTaBHUTCSA OTMETKA:

«3» - 32 60% MpaBUILHO BBHITIOJHEHHBIX 3aJJaHU,

«4» -3a 70 — 80% mpaBUIIbHO BHITIOJTHEHHBIX 33JIaHUM,

«5» -3a 90 — 100% BBITTOJIHEHHBIX 3aJaHUIT

Kpurepuu oneHku.

Kpurepun olieHKH MUCBMEHHBIX KOHTPOJIBHBIX pa00T, 00YUAIOIMXCS 110 MaTeMaTHKe

OTMeTKa «5» CTaBUTCS, €CIIu:

paboTa BBITIOJHEHA TIOJTHOCTHIO;

B JIOTHYECKUX PACCYKACHUIX U 0OOCHOBAHUH PEIICHHS HET MPOOe JIOB U OIIHOOK;

B PCIICHUU HET MaTeMaTHUECKHUX ONMTHOOK (BO3MOJKHA OJTHA HETOY "HOCTh, ONHCKA, HE SBIISFOIIASACS CICICTBHEM HE3HAHUS WIIH
HETMOHUMAaHU Y4eOHOrO MaTepuana).

OtmeTKa«4y CTaBUTCS, CCIIH:

paboTa BBIMOJHEHA OJTHOCTHIO, HO 00OCHOBAHUS IIATOB PEIICHIS HEAOCTATOYHBI (€CJIM YMEHHE 000CHOBBIBAThH PACCYKICHHUS HE
SIBIISITIOCH CTIIEITUATBHBIM 00BEKTOM MTPOBEPKH);

JIOMyIIICHA OJTHA OINMOKA MM JBa-TPU HEOUYETA B BBIKIIAJKAX, PUCYHKaX, YepTexax WiH rpadukax (eciau 3TH BUABI paOOTHI HE
SIBJISUTACH CTICI[HATIBHBIM 0OBEKTOM IIPOBEPKH).

OtmMmeTKa «3» CTaBUTCS, €CIIH:

JIOTyIeHBI Ooiee 0THOM ommOKu UK 0oJiee ABYX-TPEX HEJI0UE€ TOB B BHIKJIAJIKAX, UEPTEKAX UM rpaduKax, HO yUaIUHCs
BJafieeT 00sA3aTeIIFHBIMU YMEHHUSIMH TI0 TIPOBEPSIEMOIl TeMe.

OtmeTKa «2)» CTaBUTCS, €CIIH:

JIOITYIIICHBI CYIIECTBCHHBIC OMIMOKH, IIOKA3aBIIHE, YTO yYUYAIIUicS HE BIIaeeT

00s13aTeTbHBIMA YMEHHUSIMHU 110 JAHHOH TeMe B MOJHON Mepe

MeToan4eckue MaTepuaJibl, ONpeesiioLUe NPole1ypPbl OLeHUBAHUS 3HAHUMN, yMeHUH, HABBIKOB M (MJIM) ONbITA
JesITeJIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl GOoPpMUPOBAHUS KOMIIETEHIUI B NIpouecce 0CBOeHMs 00pa30BaTeIbHOM
NPOTrpaMMbI

Kpurepuu oneHKH K 3K3aMEHY

Omnenka «oTmaHOY (86-100 6amIoB) cTaBUTCS 00yJaromEeMycs, OOHAPYKUBIIEMY CHCTEMaTHIECKUE U TITyOOKHEe 3HAHUS y4eOHO
-TIPOrpaMMHOTO MaTepralla, yMEeHHsI CBOOOTHO BBINOJHSTE 3a/IaHMs, IPEAyCMOTPEHHbIE IPOTrPaMMOH B TUIIOBOH cHUTyanu (c
OrpaHMYEeHHEM BPEMEHH) M B HETUIIOBOI CUTYyalllH, 3HAKOMCTBO C OCHOBHOM U JOTIOJIHUTENILHOI JIMTEpaTypoii, yCBOCHHUE
B3aUMOCBSI3H OCHOBHBIX ITOHATHH AUCIMIUIMHBI B X 3HAYCHUH NPHUOOPETAEMOM CIIEIIMATBHOCTH U ITPOSIBUBLIEMY TBOPUYECKHUE
CIIOCOOHOCTH ¥ CAaMOCTOSTENILHOCTD B ITpHoOpeTeHun 3HaHui. CTyI€HT UCUEPIIBIBAIOLIMM 00pa30M OTBETHII Ha BOTIPOCHI
9K3aMEHAIMOHHOTO Omitera. 3ajaya penieHa NpaBuiIbHO, CTYACHT CIIocoOeH 000CHOBaTh BBIOPaHHBIM CIIOCO0O U MOSICHUTH X0
pelieHus 3a1a4H.

Ouenka «xoporo» (71-85 6ajutoB) craBuTcst oOydaronieMycs, 00HapyXMBIIEMY TI0JIHOE 3HaHHE YIeOHO-TTPOTPaAMMHOTO
Marepuaa, yCIelUIHOe BBIIOJHEHHE 3a[aHn i, IPelyCMOTPEHHBIX IPOrpaMMOil B THUIIOBOW CHTYaIMH (C OrpaHHYeHUEM
BPEMEHH), YCBOCHHE MaTEepPHaIoB OCHOBHOM JINTEPATYPbI, PEKOMEH/IOBAHHOH B IIpOrpaMMe, CIIOCOOHOCTH K CAMOCTOSITEIbBHOMY
TIOTIOJTHEHHIO M OOHOBIICHUIO 3HAHMH B X0JIe JaJbHEHIeil paboThl Ha/l IUTEPaTypPOl U B IpOodeCcCHOHANBHON AesTenbHoCTH. [Ipn
OTBETE Ha BONPOCH AK3aMEHAIIMOHHOT0 OMyIeTa CTYAEHTOM JOMYIeHbI HeCyIIeCTBEHHbIE OIMOKHU. 3aja4a penieHa NpaBuiIbHO
WM €€ pellieHHe COJeprKalo HeCYIIeCTBEHHYIO OIMOKY, HCIIPaBIeHHYIO IIPH HaBOAAIIEM BOIPOCE IK3aMEeHATOPA.

OneHKa «yZoBIETBOPUTENBEHOY (56-70 OaynoB) craBUTCS 00yvaroneMycs, 0OHapy XHBIIEMY 3HaHHE OCHOBHOTO Y4eOHO-
MPOrpaMMHOI0 MaTepHajia B 00beMe, JOCTATOYHOM JUIs JAabHellnel yueObl U pecTosiieil paboThl 1o CHenUualIbHOCTH,
3HaKOMCTBO C OCHOBHOM JINTEpaTypoi, peKOMEH/I0BaHHOW MPOrpaMMO, yMEHHUE BBITIOIHATH 33aHUsl, TIPElyCMOTPEHHBIE
nporpammoii. [Ipu oTBeTe Ha 3K3aMeHAIMOHHBIE BONPOCHI U ITPY BBITIOJIHEHUH YK3aMEHAIIMOHHBIX 33/IaHHK 00yyaroIuiics
JIOIYCKaeT IOTPEHIHOCTH, HO 001a1aeT HEOOXOANMBIMH 3HAHUSIMHU JJIsl yCTPAHEHUs! OIIMOOK MO PYKOBOJICTBOM HPEIIO1aBaTes.
Pemenue 3agaun coIep>KUT OIIMOKY, UCIIPaBICHHYIO IPH HABOISAIIEM BOIIPOCE HK3aMEHATOpa.

O1eHKa «HEYJOBJIETBOPUTEILHO» (MEHee 56 0auIoB) CTaBUTCS 00yUaroneMycs, 0OHapyXKUBLIEMY POOEIIbI B 3HAHUAX




OCHOBHOT'O Y4eOHO-IIPOTPaMMHOT'0 MaTepHaa, JOMyCTHBIICMY TIPUHIUITHAIBHBIC OIIMOKU B BBITIOJTHCHUH

MIPEIyCMOTPEHHBIX

MporpamMMoii 3aiaHui, ciadbie MOOYkKICHUS K CAMOCTOSTEIBHON paboTe HaJl pEeKOMEHIOBAHHON OCHOBHOU

JINTEpaTypOH.

OneHKa «HEVIOBIETBONUTEIRLHOY» CTABUTCS 0OVUAIONITAMCS. KOTODBIE HE MOTVT TINOTOIKATE 0OVUEHNE WUITH



