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1. IMacnopt ®OC (doHIa OLIEHOUYHBIX CPEACTB) TMCUMILIUHBI «MaTeMaTHKa)

KOHTpOJIBHO-U3MEPUTEBHBIE  MaTEPHUAIIBI IIPpEAHA3HAYEHbl JUI1 KOHTPOJIA M  OLEHKH
00pa3oBaTENbHBIX JOCTM)KEHUIH CTYIEHTOB, OCBOMBIIMX HPOTpaMMy YYe€OHOH JUCIUILIMHBI
«MaremaTHKa».

®OOC BKIIOYAIOT KOHTPOJBHBIE MaTepUaibl JUIsl MPOBEACHUS TEKYIIEro KOHTPOJIS M HUTOrOBOM
aTTecrauuu B (opMe IK3aMeHa.
®OC pa3paboTaHbl Ha OCHOBaHUHU:

OCHOBHOHM TPO(heCCHOHATBHOM 00pa30BaTeIbHON MPOTPaMMBI 0 HAMPABICHUIO IOATOTOBKHU
cnerransHocTH CITIO 43.02.15 [ToBapckoe U KOHAUTEPCKOE S0



2.Pe3yabTaThbl 0CBOCHHS Y4eOHON AU CHHMIIIMHBI

B pesynpraTe ocBoeHHMs ~ y4eOHOM  JUCHMIUIMHBI  CTYIAEHT JAODKEH  o0mamath  oOmuMu

KOMIICTCHIOUAMHA, BKIIFOYAIOIIINMH B ce0s CIIoCOOHOCTD:

OK 01. Beibupats criocoObI perieHus 3a1a4d npoecCHOHATbHON ASSTENHHOCTH, TPUMEHUTEIBHO K

Pa3IMYHBIM KOHTCKCTaM.

OK 02. OcymiecTBasTh MOUCK, aHATU3 U MHTEPIPETALNIO HH(OPMAITUU, HEOOXOIUMOM IS BBITIOTHEHUS

3aJa4 HpO(l)eCCHOHaHBHOI;'I JACATCIIBHOCTH.

OK 03. IlimtanupoBaTh U peain30BbIBATh COOCTBEHHOE MPOPECCHOHAIBHOE U JTMYHOCTHOE Pa3BUTHE.

OK 04. PaboTaTh B KOJIJIEKTUBE ¥ KOMaH[Ie, 3 PEeKTUBHO B3aUMOICHCTBOBATh C KOJUIETaMH, PYKOBOJCTBOM,

KIIMCHTaMMH.

OK 05. OcymiecTBiasTh yCTHYIO U TUCbMEHHYI0 KOMMYHHKAIIMIO HAa TOCYAAPCTBEHHOM SI3bIKE C yUETOM

0COOEHHOCTEH COIMATIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IIposiBIIATH rpask1aHCKO-TIATPUOTHYECKYIO TTO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE MTOBEACHUE Ha

OCHOBC TpaAUIIMOHHBIX O6HIG‘-IGJIOBC‘-ICCKI/IX LICHHOCTCH.

OK 07. CozmelicTBOBaTh COXpAaHEHUIO OKPYKAIOIIEH CpeIbl, pecypcocOepekeHnto, 3 PeKTHBHO

JIECTBOBATh B UPE3BBIYANHBIX CUTYyALUX.

OK 08. Mcnonb3oBaTh cpeAcTBa (pU3NUECKON KyJIbTYpPbI JIs1 COXPAHEHUSI U YKPETIJICHUS 3[J0POBbs B
nporiecce npohecCHOHATBHON IeATeTbHOCTH U MOJJEp>KaHusl HEO0XO0IMMOTO YPOBHS (pr3nuecKon
MOJITOTOBJICHHOCTH.

OK 09. Mcnonbs3zoBaTh HHPOPMAIIMOHHBIE TEXHOJIOTUHU B MPOPECCUOHATBHOMN JESITETbHOCTH.

OK 10. ITonp3oBaThcs mpodecCHOHaIbHOW JOKYMEHTAllMel Ha rOCy1apCTBEHHOM U MHOCTPAHHOM SI3bIKE.

OK 11. IlnanupoBath MpearnpruHUMATEIbCKYIO IESITETbHOCTD B IpodeccnoHanbHoM chepe.

PCSyJ'IBTaTOM OCBOCHUA NUCHUIIJIMHBL ABJISICTC IMOJTYYCHHC (OCBOCHI/IC) 3HAHUH U YMCHI/Iﬁ

Pe3yabTaTsl 00y4yeHus

Iloka3aTenu oueHKHU pe3yJibTaTa
(ocBOEHHBIE YMEHMSI, YCBOCHHbIE 3HAHMS)

YMmenuns:
pemiath JIMHEWHBIE M KBAJpaTHbIE YPABHEHUS U MTOJIyYeHUE KOPHEN JTMHEHHBIX U KBAIPATHBIX
ypaBHEHUS, CBOJSIITUECS K HUM; YpaBHEHUW U YpaBHEHUW, CBOISAMIMXCA K

HUM, OOOCHOBaHHME BBIOOpa QopMyn s
pelleHusT  KBaJpaTHBIX  YpaBHEHHH U
HETOJIHBIX KBaPATHBIX ypaBHEHUMH;




BBIIIOJIHATh JCMCTBUS C JI€HCTBUTEIHLHBIMU qyucjiaMu,
IMOJIB30BATbCA KaJIbKYJIATOPOM [JIA BBI‘IHCJ'IGHHﬁ,
HaXoauTb HpI/I6J'II/I)KéHHBIe BBIYHCIICHHUA,

BBIIIOJIHEHUE JEHUCTBUU C IEUCTBUTEIHLHBIMU

YHCJIaMHU, JIEMOHCTpAIIHS yMEHUH
HUCIIOIb30BaHUA KambKylIATOpa  JUIS
BBIYHCIIEHUI u HaXO0KIECHUS

NpUOIMKEHHBIX BBIUMCIICHUI;

peuiaTb JIMHEWHBIE U KBaaApaTHbIC HCPAaBCHCTBA,
CUCTEMbI HCPaBCHCTBA,

W3JIOKEHUE OCHOBHBIX JTallOB  pEIICHUS
JUHEHWHBIX M KBAJPATHBIX HEPABEHCTB U MX
CHCTEM;

IIPOU3BOJUTh JIEHCTBUS C BEKTOPAMHY; dbopMynMpoBaHUE TMpaBWI  CIOXKEHUS U
BBIUUTAHUS BEKTOPOB, JIEMOHCTpaLMs
YMEHHUI  BBINOJHEHUS NEUCTBUI HAaZ
BEKTOPAMH;

UCIOJIb30BaTh CBOMCTBA 371€MEHTAPHBIX (YHKLUMH MIPH | U3JI0KEHHE CBOICTB (byHKLIUI u

pELIeHNN 3aa4 U yIIPaKHEHU; JIEMOHCTpAaLUsI NOHUMAHUS ux
UCIOJB30BaHUs IIPU PELIEHUU  3a7ad MU
YIOPaKHEHU;

BBITIOJIHATh TOKJECTBEHHBIE MPEOOpa30OBaHUS CO IIPUMEHEHNE TOKJIECTBEHHBIX

CTEIEHHBIMH, JIOTapU(PMUUECKUMU U npeoOpa3oBaHuit Haj CTCIICHHBIMU,

TPUTOHOMETPUYECKUMH BBIPAKCHUAMM; JorapupMUIECKUMHU u
TPUTOHOMETPUYECKUMHU BBIPAKCHUAMU;
o0ocHOBaHMe  BbBIOOpa  (QOpPMYNBI  WIH
CBOICTBA QYHKIUH ISl TPeoOpa30OBaHuUs;

CTPOMTH rpaduKu IIOKa3aTeNbHbIX, | CO3JaHHE rpapuKoB II0Ka3aTeNbHbIX,

JorapuPpMUUECKUX u TPUTOHOMETPUUECKUX | JIOTApUPMUUYECKUX U TPUTOHOMETPHUUECKHUX

(GyHKIUH, BBIIOIHATE MX MpeoOpa3oBaHUS; GbyHKUIUH, JIEMOHCTpALUs YMEHUI
BBIMIOJTHEHUST  IIpeoOpazoBaHuil  rpadukoB

TakuxX (QyHKIUI;

BBIYUCIISITh MPOU3BOJIHBIE U TIEPBOOOPA3HEIE,

MOJIYYCHHEC TPOU3BOAHBIX U HepBOO6pa3HI)IX

ONpPEACIEHHBIE UHTErPAJIbI, IPUMEHSTh HEKOTOPBIX byHKIHH, IIOCTPOEHUE

ONpPEACIEHHBIN UHTErpal I HAXOXKIACHUS KPUBOJIMHEMHOW Tpaneuuu, HaXOXKJICHUE €€

IO KPUBOJMHEMHON Tpaneuuu; Iomaau ¢  IMOMOLIBIO  ONPEACIEHHOTO
MHTETpana;

MPUMEHSATh CBOMCTBA MPAMBIX U IJIOCKOCTEW B obocHOBaHUE CBOWMCTB  NpPSMBIX U

MIPOCTPAHCTBE NPU PELICHUM 3a]1ay;

IJIOCKOCTEN B NPOCTPAHCTBE NPHU PELICHUU
3a/1ad;

I/1306pa)l(aTB rCOMCTPHUYCCKUC TCJIa HA IIJIOCKOCTU U
B IPOCTPAaHCTBC, CTPOUTL HX CCUHCHUA IINIOCKOCTBIO,

JIEMOHCTpALHs YMEHUH MIOCTPOEHHUS
FEOMETPUUECKUX Tell M MX CEYeHUH Ha
IJIOCKOCTH U B IPOCTPAHCTBE;

peuiaTth 3aaa4u Ha BBIYUCICHUC moIaaei
HOBCpXHOCTCf/'I u 00BEMOB TCOMCTPHUICCKUX TCII;

ompezneneHue (HOpMyNnbl TSI BBIYUCICHUS
momajed 1 00bEMOB TEOMETPUUECKHUX TET,
MIPUMEHEHHUE WX JIJIS PEIICHUS 3a]1a4;

yMETh TPUMEHSATH OCHOBHBIC TOJIOKEHHUSI TEOPUU
BEPOSITHOCTEN M MaTeMAaTUYECKOW CTATUCTUKHU B
npodecCHOHABHON e TeNbHOCTH.

BBIJICJIEHUE OCHOBHBIX 3JIEMEHTOB TEOPUU
BEPOSATHOCTEN " MaTeMaTUYECKOMN
CTaTUCTUKH, PELICHUE IPAKTUYECKUX 3a/1a4.

3HaHuA:




OCHOBHBIC (DYHKITHH, NX Tpa(UKU U CBONCTBA;

IIEpPEUUCIICHNE OCHOBHBIX  (DYHKIIHIA,
dbopMynupoBaHHE HMX CBOWCTB, ONHCAHUE
mpolecca MocTpoeHus rpaduKoB;

OCHOBBI  JU((EPEeHINAIBHOTO M MHTETPAITBHOTO | (hOPMYIUpPOBAHUE npaBus  u - (Gopmyn
WCYHUCIICHUH; TupepeHMaIbHOr0 UM WHTErPajbHOTO
HCYHCIICHHI;
U3JI0KEHHE AJITOPUTMOB penieHus
AJITOPUTMBI pemieHus TPUTOHOMETPHUYECKHUX,
. TPUTOHOMETPUYECKUX, TI0KA3aTEIbHBIX H
MOKa3aTeNbHBIX, JIOTapU(PMHUYECKUX YpPAaBHCHUU U N
) Jorapu(pMHUUECKUX ypaBHEHUI u
HEPaBCHCTB;
HEpaBEHCTB;
. o ompezacieHue OCHOBHBIX CBOMCTB
OCHOBHBIE CBOMCTBA JIEMEHTapHBIX (DYHKIIHIA; N
AIIEMEHTAPHBIX ()YHKIIHIA;
OCHOBHBIC TTOHSATHUS BEKTOPHO# anreOpsl; dopmynrpoBaHue oIpeieTICHU u

BBIJICJICHUE OCHOBHBIX MNOHSATUN BEKTOPHOMU
aireopsl;

o . 000CHOBaHHE OCHOBHBIX MMOHATHH
OCHOBBI JIMHCUHOHU anre6pm, . .
JIMHCHUHOU anre6pbl;
Y3HAaBaHUC IrCOMCTPUICCKUX TCII,

OCHOBHBIC IMOHATHA U ONIPCACIICHUA CTCPCOMETPHHU,

(GOpMyJIMpPOBAHUE OCHOBHBIX MOHITHH U
OIIPENEICHUI CTEPEOMETPUH;

CBOMCTBAa T'€OMETPUYECKHX TEN U MIOBEPXHOCTEN;

NEPEYUCIICHUE CBOMCTB F€OMETPUYECKUX TeJ
U UX MOBEPXHOCTEM;

. o .. BbIZIEJIEHUE OpMYVII JIoIaaei
dbopmynbel TIIOMAAEH MOBEPXHOCTEH M OOBEMOB; A . _,(b pMYy. man
MOBEPXHOCTEH U 00BEMOB;
H3JI0KEHNe OCHOBHBIX HOHITHU
OCHOBHBIC TOHATUS KOMOWHATOPHWKH; CTAaTUCTUKH,
KOMOMHATOPUKH, CTAaTUCTUKU U  TEOPHH

TEOPUU BEPOATHOCTEH.

BEPOSITHOCTEH.




3.0ueHkKa 0CBOEHUS Y4eOHOM JUCIUILTHHBI

3.1.MopMBbI KOHTPOJISA M OIEHUBAHMS JIEMEHTOB Y4eOHOM U CIIUNIHHbBI

DJieMeHT y4eOHOoi

®opMBbI KOHTPOJIS U OLleHUBAHUS

pabora

. TemaTnuyeckni HTorosnii
AUCTIMILTHHEI Tekyuuii KOHTPOJIL
KOHTPOJIb KOHTPOJIb

Tema 1. Omnpoc, Kontposnbnas
Pa3BuTHne noHATHS 0 YHCJIE cCaMOCTOSsTEIbHAA paGQTa

pabora
Tema 2. Omnpoc, KoHnTpoabHas
Kopuu, crenenu u MaTeMaTUYECKUil. pabora
Jorapu@msl JIMKTAHT,

CaMOCTOATEIbHAS

paborta
Tema 3. Omnpoc, KonTpoabHas
HpﬂMbIe H IIJIOCKOCTH B TECTUPOBAHUE, pa60Ta
poCTpaHCcTBE CaMOCTOSATENbHAS

paborta
Tewma 4. Ompoc, [IpoBepounas
Kom0unaropuka TECTUPOBAHUE, pabora

CaMOCTOATEIbHAS

paborta
Tema 5. Omnpoc, KontponbHas
KoopauHaTtbl 1 BEKTOPBI TECTUPOBAHUE, paborta

CaMOCTOSITENIbHAs

pabota
Tema 6. Omnpoc, KoHnTponbHas
OcHOBBI TPUTOHOMETPUH TECTUPOBAHUE, pa60Ta

CaMOCTOSITeNIbHAs

paborta
Tema 7. Ompoc, Kontponbnas
@yHKUMU U TPaQUKH. TECTUPOBAHUE, pabota

CaMOCTOSITENIbHAS

pabota
Tewma 8. Omnpoc, KoHnTponbHas
Tpuronomerpuyeckne TECTUPOBAHUE, paborta
YPaBHEHHS] M HePABEHCTBA CAMOCTOSTENbHAS

paborta
Tema 9. Omnpoc, KoHnTponbHas
MHOFOFpaHHHKH n KpYyrJble TECTUPOBAHUE, paGQTa
Teaa CaMOCTOSATENbHAs




Tema 10. Ompoc, KontponbHas
Hauana MmaTeMaTHYeCKOIo TECTUPOBAHUE, pabora
aHajm3a CaMOCTOSATENIbHAS
paborta
Tema 11. Omnpoc, KoHnTpoabHas
I/IHTeraJ'[ U €ro IpuMEcHEHUE TECTUPOBAHUE, pa60Ta
caMoCTOsITeNIbHAs
paborta
Tema 12. Ompoc,
JJlIeMeHTbI TEOPUHU TEeCTHPOBAHHUE,
BEpOsITHOCTEN M CaMOCTOSATENIbHAS
MaTeMaTH4eCKoil
pabora
CTATUCTUKH.
Tema 13. Ompoc, Kontponbnas
YI)aBHeHI/Iﬂ H HEPABCHCTBA TECTUPOBAHUE, pa60Ta
caMoCTOsITeNIbHAs
pabora
Tema 14. Hrorosas DK3aMeH
KOHTPOJIbHAS
IToBTOpEHUE Kypca
paborta

Tunbl 3agaHu 1as TEKYILIEro KOHTPOJA U KPUTEPHH OLECHKH

Hpe,[[MeTOM OLCHKM OCBOCHUA AOUCHUILIMHBI SABJIAOTCA YMCHHA, 3HAHUA, 06H_[I/Ie KOMIICTCHIINH,

CIIOCOOHOCTH IMPUMCHSATDH UX B HpaKTquCKOﬁ JIESATEILHOCTH U IOBCEAHEBHOM JKU3HU.

e Tun (Bux) IIpoBepsiemble 3HAHUSA U Kpurepun onenkn
3a/IaHusA yMeHust
Tectol 3HaHHUE OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTUKH «4» - 89 - 80% mpaBUIBHBIX OTBETOB
1 «3» - 79 — 70% npaBUIIbHBIX OTBETOB
«2» - 69% u MeHee MpaBUIIbHBIX
OTBETOB
VY CTHBIE OTBETHI 3HaHUE OCHOB VYcTHBIE OTBETBI Ha BOIPOCHI JOJIKHBI
2 MaTeMaTHKH COOTBETCTBOBATH KPUTEPUSIM OLIEHUBAHMS
YCTHBIX OTBETOB.
KoHnTponbHas 3HaHue ocHOB MateMaTHku | «5» - 100 — 90% mpaBuiIbHBIX OTBETOB
(camocrosiTeTbHA | B COOTBETCTBHUH C «4» - 89 - 80% mpaBUIBHBIX OTBETOB
3 | 1) pabora IIPONJECHHON TEMON U «3» - 79 — 70% mpaBUIbHBIX OTBETOB
YMEHHS TPUMEHEHUS «2» - 69% m MeHee TPaBUITBHBIX
3HAaHUH Ha PAKTUKE OTBETOB
CocraBnenue YMmenue opueHTHpoBathesi B | COOTBETCTBHE COEpPKaHUsI pabOThI,
KOHCIIEKTOB, UH(POPMALIMOHHOM 3asBJICHHON TeMe, IpaBuiIaM OPOPMIICHHS
4 pedeparos. NIPOCTPAHCTBE, COCTABIATh | pabOTHI.

KOHCIIEKT.
3HaHUE MPABUI
oopmuenus pedeparos.




IIpaxkTrueckue
paboThl

YMeHue NPUMEHSTh
NOJIy4EeHHbIE 3HAHUS Ha
IIPAKTHKE.

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«» - 89 - 80% mpaBUIbHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% n MeHee npaBUIbHBIX
OTBETOB




3.2.TunoBble 3a1aHUS JJI51 OLIEHKH YCBOEHH S YUeOHOM JUCUMIIJIMHBI.

3. 2.1. 3apanus AJs1 TEeMATHYECKOT0 KOHTPOJIsl (KOHTPOJIbHbIE Pad0ThI)
Kpurepun ouneHKU KOHTPOJIbHOM PadoThl

OcHoBHble TpeOOBaHUS K BBINOJHEHUIO 33[JaHUIl KOHTPOJIHHOW pabOThI:
— XOJI PeILICHUs] MAaTeMaTH4YeCKU TPAMOTHBIN U TTOHSTHBII;
— IIPEICTABIICHHBIN OTBET BEPHBIN;
- MeTo1 ¥ opMa ONUCaHUs PELIECHUS 3a7aul MOTYT OBITh TPOU3BOJIBHBIMU;
— BBINOJIHEHHE KaXXI0T0 U3 3aJIaHUi OLIEHWBaeTCs B Oauiax.

3a mpaBWIBHOE BBITIOJHEHUE 0000 3a7aHusl ypoBHA 1 CTyIeHT monydaer oauH 0amn. B 3amanmsx
C BBIOOPOM OTBETa, C KPAaTKUM OTBETOM WJIM HA YCTAHOBJICHHUE COOTBETCTBHS, CTYACHT IOJIY4aeT OAUH
0aJ1J1, COOTBETCTBYIOUINI JAaHHOMY 33JIaHHIO, €CIIM yKa3aH HOMEp BEpHOr0 OTBETa (B 33JaHUSIX C BHIOOPOM
OTBETa), UM BIOUCAH BEpHBIA OTBET (B 3aJaHMUSIX C KPATKHUM OTBETOM), WJIU MPAaBUILHO COOTHECEHBI
OOBEKTHI JBYX MHOXXECTB W 3allKCaHa COOTBETCTBYIOIIAS ITOCIEAOBATENILHOCTh IUGDP (B 3aJaHUSX HA
YCTaHOBJICHHE COOTBETCTBHS). [Ipy BBIMOJHEHUHM TAKUX 3aJaHUil, TJie HEOOXOIMMO MPHUBECTH KPAaTKOE
pelieHre, 32 HEMOJHOE pellleHne 3aaHus (BbIYMCIUTENbHAS OmMOKa, onucka) BbicTaBusgercs 0,5 Gamna.
Ecnu cTyneHT npuBOAWT HEBEPHOE pElICHUE, HEBEPHBIA OTBET WJIM HE NPUBOJUT HUKAKOTO OTBETA, OH
nostydaeT 0 6ayios.

[Tpu BeIMONTHEHUH JIOOO0TO 3aJaHUsS YPOBHA 2 WK 3 HCIOIB3YIOTCS CICIYIOIINE KPUTEPUN OLICHKU

3aJaHHuH:
banabl KpuTtepun onieHKH BbIIIOJTHEHHOTO 32/1aHUSA
3 Haiinen npaBWIBHBIM XOJ pELICHHs, BCE €ro IIard  BBINOJHEHBI BEPHO M IOJIYYEH
MIPABHJIbHBIN OTBET.
2 [TpuBeneHo BepHOE pelIeHUE, HO JOMYIeHa BRIYUCIUTEIbHAS OMMUOKA WIIM OMKCKA, TPU 3TOM
MO>KET OBITh NTOJIYY€H HEBEPHBIN OTBET
1 Perenrie HauaTo JTOTUYECKH BEPHO, HO JOMYIIEHA OIIMOKa, TMOO pelleHrne He JOBEIEHO JI0
KOHII[A, ITPX 3TOM OTBET HEBEPHBI MIIH OTCYTCTBYET.
0 HeBepHoe penienne, HeBEpHBIN OTBET UM OTCYTCTBUE PELICHUS.

Jlnst Kax10M KOHTPOJIbHOW paboThl pazpaboTaHa IIKana MepeBoja 0auloB B OTMETKH, Il YKa3aHo,
CKOJIbKO 0aJJIOB IOCTaTOYHO HaOpaTh, YTOOBI MONYYUTh TY WM WHYIO TOJIOKUTEIBHYIO OIEHKY, KOTOpas

COCTaBJICHA B COOTBCTCTBHH C Ta6JIPII_[eI>'I.

[TponeHt KadecTBeHHass oOlLleHKAa HHIAMBHUIYaJIbHBIX 00pa30oBaTeIbHBIX
pPE3YJIBTATUBHOCT | JOCTHUKECHHI

u  (TIpaBUIBHBIX .

OTBETOB) Oa (oTMeETKa) BepOATHHBIN aHAIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOpOIIO

70 =79 3 yJIOBJICTBOPUTEIHHO

menee 70 2 HE YJOBJIETBOPUTEIILHO




KonTpouabnas padora
Tema «IlougTHe 0 UncIe»

Heab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUN CTYIEHTOB.

1 BapuanT
1. BuiGepute cpenm wncen 4; 3= -2; 2,6; -11; -11—; 121; 26; -5,0,7; —

a) HaTypaJIbHbIC

0) Lembic

B) MOJIOKUTEIbHBIC

T') HEMOJIOKUTEIIbHBIE

1) LieJble OTpHUIaTeIbHbIC

€) IpoOHbIE HEOTPUIIATEITLHBIE

2. OKpyIJIUTH 10 COTHIX:
a) 2,354

6)9,983
B)11,259
1,095

Ecmn a = 2,7, To abCcomoTHAS MOTPEUTHOCTh OKPYTJICHHS 10 OJIMKANUIIero 1eJIoro Ynciia paBHa
Haiit aGCOMOTHYIO U OTHOCUTEIBHYIO TIOTPEITHOCTD Yncia 285

Ecmu z,=1+3i, z,=2-3i. Torna 21+ 2,

Ecmu 2,=6+2i, z,=4-7i. Torna 21+ 2,

JlaHbl KOMILIEKCHBIE uncia Z;=2+3i, Z,=3- i. Torma z;. 2,

JlaHbl KOMILIEKCHBIE uncia Z;=3+i, 2,=10- 2i. Torga z,. Z,

©®NO U AW

Ecnu z=4+ i, To CONpsHKEHHOE €My YHCIIO Z PABHO

. . o z
10. JTaHbl KOMITIEKCHBIC YKcia Z1=1+61, Z,=3+31. HaliguTe Z—l
2

Bapuanr 2

1. Bwibepure cpeau uucen 6; 1%; -1; 5,3; -10; -1;; 1271; 29; -3;1,2; 113

a) HaTypaJbHbIE

0) 1embie

B) TTOJIOKUTEIHHBIC

T') HEMOJIOXKUTEIIbHbIE

1) LIeJIbIe OTPULIATEIbHBIC

€) ApoOHbIe HEOTpULIATETIbHBIE



2. OKpyriauTh JI0 COTHIX:
a) 5,6983

6) 10,005
B) 0,996

r)6,742

Ecmm z1=3+i, 2,=4+2i. Torna 21+ Z,
Ecmm z;=2+5i, z,=8+i. Torna z1+ z,

© oo N Ok W

10. /Jans! KOMIUIEKCHBIE uncaa Z1=2-4i, Z,=3+6i. Haiinure —

Ecmu a = 3,6, To aOCoMOTHAs MOTPENTHOCTh OKPYTIICHUS A0 OJIFKAKNIIIEro Meoro Yncia paBHa
HaiiTi abCoNIIOTHYIO M OTHOCHTEIBHYIO MOTPEIIHOCTH Yncia 368

JlaHbl KOMILIEKCHBIE uncia Z;=1+5i, 2,=3- 4i. Torga z,. Z,
JlaHbl KOMILIEKCHBIE uncia Z;=2+8i, Z,=1- i. Torma z;. Z,
Ecim z=2+3i, TO conpspkeHHOE eMy YHCIIO Z PABHO

Z1
VA

2

Kputepun oneHkn camocTosiTe1bHON padoThl

3ananus basbl ITpumeuanue
3,5,6,9 4 Kasxprit npaBuiibHBIN OTBET 1 Oayun
4,7,8 6 Kasxnp1it npaBmiibHbBIN OTBET 2 Oaiuia
10 3 Kasxprit mpaBuiibHBIN OTBET 3 Oasuia
2 4 Kaxapiii mpaBriibHEIN OTBET 4 6auia
1 6 Kasxip1it mpaBuIbHBIN OTBET 6 OauioB
MaxkcuManbHBIN 0aiit 3a padboty — 23 faJia
IIkaja nepeBoaa 6aj1J10B B OTMETKHU
OtMmeTka Yucso 6a,1510B, He00X0AMMOE 1JIs1 OJYYEHUS OTMETKHU
« 5» (OTJIMYHO) 21-23
« 4» (xoporio) 18-20
« 3» (y1OBJIETBOPUTEIIHHO) 14-17
« 2 « (HEYOBJIETBOPUTEIIBHO) Menee 14

KourposbHasa padora

Tema «KopHu, crenenn u jorapugpmon»
Heab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUU CTYIEHTOB.

1 BapuanT
-3 -1
a N2, 2 \-3
prOCTI/ITI) (b_4) N (F)
v 4
Beimonaute neiicteust 3 - 3% -3 - V27
$[,10 . p14 . ~12

3anumuTe B BUAE CTENCHH C PallMOHATBHBIM MokazaTeneM vVall - b4 - ¢

1
3anuinTe ¢ MOMOIILI0 PAIUKaAIa ——
11T pan 3381

1
Pemmre ypaBaenue log, §=2

2L A

Pemmre ypaBHeHne
log,(—x? + 5x + 7)=log, (10x — 7)

7. Pemnre ypaBHEHUE




372x+4 — 27

8. Pemmre HepaBeHCTBO
5277 > 125

9. Pemmre HEpaBEeHCTBO
log z(3x+2) < 4

10. PemmnTe HEpaBEeHCTBO

logix < —4
2

a?

-

o g A~ wbh P

Pemure YpaBHEHUC

2 BapHaHT

-3
-1. 2 "N2
Yupoctuts () (b‘f’)
o 6
Beimonuute neiictus 2 - 23 /2 - V8
4
3anuimTe B BUIE CTENEHU C PalMOHAILHBIM [T0Ka3ateneMm vVa’ - b8 - c16

1
3anumnmMTe ¢ MOMOIMIBIO PaJNKaa —5—

64/36

Pemmre ypaBuenue log, 8—11:3

logg 3 (x* + 7x — 5)=log, 3(4x — 1)

7. Pemnre ypaBHEHHE
2—4+7X =132

8. Pemure HEPABEHCTBO
35x+2 <27

9. Pemmre HEpaBEeHCTBO
log,(4x+9) <6

10. PemnTe HEpaBEHCTBO

log1(6 —x) =log1(4 —
3 3

3x)

Kputepun oneHKH KOHTPOJILHOH PadoThI

Samauus

bamsl IIpumeyanune

1-10

10 Kaxxapiit npaBuiibHBIN oTBeT 1 Gann

MaxcuManbpHBIN 0aut 3a padoty — 10 6annoB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

OtmeTka Yucso 62,5108, He0OX0AUMOE 1JIsl NOJYYeHHUsI OTMETKHU
« 5» (oTM4YHO) 9-10
« 4y (xoporio) 8-9
« 3» (y1IOBJIETBOPUTEIIHHO) 7-8
« 2 « (HeYTOBJIECTBOPUTEIIHHO) MeHee 7

KonTpoabHass padora

Tema «IlapaniieJbHOCTh H IEPNIEHANKYISAPHOCTH B IPOCTPAHCTBE)




Ieab: mpoBepka 3HAHWUNA W MPAKTUYECKUX YMEHHUH CTYACHTOB.

1 BapuanT

1. Kakum oOpa3zoM MOKHO 3a7aTh IJIOCKOCTh?

2. Kak MoryT ObITh pacmoiokeHbl IpsiMast U MIOCKOCTh?

3. Jan xky6 ABCDA;B;C1D;. [Tepeunciure pedpa, KOTOpHIE JISKAT HA MPSAMBIX, IEPECEKAIOIINXCS C
npsimoit AA;.

4. CdopmynupyiiTe MpU3HAK MapauIeTbHOCTH IPSIMOM U TNIOCKOCTH.

5. Kakwue ¢urypbl MOTyT moJTy4aThbCsi B CEUCHHH TPEYTOIbHON MPU3MBI IIIIOCKOCTHIO?

6. Touka C nexur Ha oTpe3ke AB. Uepe3 Touky A mpoBeJeHa IIOCKOCTh, a yepe3 Touku B u C —
napajuieJbHbIe NPSAMbIe, IEPECEKAOIINE 3Ty INIOCKOCTh COOTBETCTBEHHO B Toukax B1 u C;. Haitaure
nuny otpeska CCq, ecnmu AC:CB=3:2 u BB1=20cwM.

7. Cpenusis TMHUS Tpanelny JEKUT B IUIOCKOCTH o. [lepecekarot ju npsiMble, collepikaliie ee
OCHOBaHWUs, TIIOCKOCTh 07 OTBET 000CHYITE.

8. Hapucosars: [Ipsmast JIeXKHUT B TUIOCKOCTH.

9. Hapucosars: J[Be mpsiMble, JIeXxKaliiue Ha OJHON TNIOCKOCTH, apaJlIeNIbHbI TPETheH MPsIMOii,
JIeXalle Ha Ipyrou mIoCKOCTH.

2 BapHaHT

1. Kaxk mMoryt ObITh pacronokeHsl ABE MJI0CKOCTU?

2. Kak MoryT OBITh pacIoyIOKeHBI ABE MPsIMbIe?

3. Han xy6 ABCDA;B;C;D1. HazoBure pebpa, napamnensusie pedpy AA;,

4. Cdopmynupyiite npu3HaK NapauieIbHOCTU ABYX MIOCKOCTEH.

5. Kakwue ¢urypsl MOryT nosryyarbcs B CEUEHHH Ky0a IIIOCKOCTBIO?

6. Touka C nexur Ha oTpe3ke AB. Uepe3 Touky A npoBeJeHa IIOCKOCTh, a yepe3 Touku B u C —
IapajuleNIbHbIE MIPSMBIE, IEPECEKAIOIINE ITY INIOCKOCTh COOTBETCTBEHHO B Toukax B u Ci. Haiinure
Ry otpeska CCq, ecnu Touka C — cepenuna otpe3ka AB u BB1= 7cm.

7. Touku A u B nexar B m0ockocTH o, a Touka C He JEKUT B 3TON TNIOCKOCTH. JloKa)XuTe, 4TO mMpsmas,
npoxojsuias uepes cepeannsl orpe3koB AC u BC, napaenbHa NI0CKOCTH d.

8. HapucoBarb: mpsiMasi ¥ IIIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, T.€. TIEPECeKatoTCs

9. HapucoBarb: npsiMasi ¥ TUIOCKOCTh HE UMEIOT HH OJHOW OOIICH TOYKH.

KpuTtepun oneHKH KOHTPOJIbHOH PadoThI
3agaHus bannel IIpumeuanue
2,3,45,8,9 6 Kaxap1ii mpaBrITbHBIN OTBET 1 Oaymt

1,6,7 6 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia

MaxkcumanbHbIi 0an 3a padoty — 12 6asa

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OrMmerka Yuco 6217108, HE0OX0AMMOE 1JIsI OJYYCHHS OTMETKH
« 5» (oTIM4HO) 11-12
« 4y (xoporo) 9-10
« 3» (YIOBIIETBOPHUTEIHHO) 7-8
« 2 « (HeyIOBIIETBOPUTENIHHO) Memnee 7

IIpoBepounas padora

Tema «IIpaBuia KOMOMHATOPUKN»



Heab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUU CTYIEHTOB.
1 BapuanT

1. [ToacunTaTh KOJIMYECTBO CJIOB JUTMHBI 3 B andaBute u3 6 OyKB.

2.YenoBeky 3a1at0T 7 BOompocoB. Ha Kakaplii U3 HUX OH OTBEYAET «Aa» WIH «HeT». CKOJIbKO UMEETC
BapUaHTOB OTBETOB Ha BCE 7 BOIPOCOB?

3. B angasute 15 6ykB. CKOJIBKO MOXHO IIOCTPOUTH CJIOB UIMHOW 3 OYKBBI € HETIOBTOPSIFOIIUMUCS
OykBamu?

4. CKOJBKO CYILIECTBYET aHArpaMM JIJIsl CJI0Ba MaTepUK?

5. 3a kpyrasiM cTosioM 8 "enoBek. HeoOxoaumo HaiTH Yuciio opour.

6. Umeercs 6 masibunkoB U 6 qeBouek. COCTaBUTh KOJIOHHY U3 Map «MaJIbUMK-/I€BOYKA.
7.Kakum dnciaoM crnoco60B MOXKHO BBIOpATh MOATPYIITY U3 5 uenoBek U3 rpymmbl B 11 uenoBek?

8. Ha npsimoii B3sm 12 Touek. CKOJIBKO BCErO MOMYyYUIIOCh OTPE3KOB, KOHIIAMU KOTOPBIX SBJISIOTCS 3TU
TOYKH?

9. Mano cinoBo KATACTPO®A. Haiitu uncio aHarpamm.

2 BapHaHT

1. [ToncunTarh KOIUYECTBO CIOB AJIUHBI 3 B andaBute u3 8 OyKB.

2.YenoBeky 3a7at0T 5 BompocoB. Ha kaaplii U3 HUX OH OTBEYAET «Ia» WM «HET». CKOJIBKO UMEETCS
BAPUAHTOB OTBETOB Ha BCE 5 BOIPOCOB?

3. B andasute 13 6ykB. CKOJIBKO MOXHO ITOCTPOUTH CJIOB JUIMHOM 3 OYKBBI C HEMTOBTOPSIOLIUMUCS
OykBamu?

4. CKOJBKO CYIIIECTBYET aHarpamM JIJIsl CJIOBA OKeaH?

5. 3a kpyriabiM cTosioM 7 yenoBek. HeoOxoauMo HalTH 4rciio OpouT.

6. meetcst 6 MmanbuukoB U 6 AeBouek. COCTaBUTH KOJOHHY M3 Map «MalbYUK-IEBOUKAY.
7.Kakum dnciaoM crnoco60B MOXKHO BBIOpATh MOATPYIITY U3 4 YeJIOBEK U3 TPYMILI B 9 uenoBek?

8. Ha mpsimoit B3sutn 11 Toyek. CKOJIBKO BCETO MOMYYHIIOCH OTPE3KOB, KOHIIAMU KOTOPBIX SBJISIOTCS 3TH
TOUYKH?

9. Jano cmoBo MATEMATHKA. Haittu uncio anarpamm.
3 BapuaHT
1. IToacuuTaTh KOJIMYECTBO CJIOB AJIUHBI 2 B aliaBUTE U3 8§ OYKB.

2.UenoBeky 3a1ar0T 6 BOmpocoB. Ha KaXk/Iblil U3 HUX OH OTBEYALT «Ia» WK «HeT». CKOIbKO UMEeTCs
BApUAHTOB OTBETOB Ha BCE€ 6 BOIPOCOB?

3. B angasute 14 6ykB. CKOIBKO MOXHO IIOCTPOUTH CJIOB UIMHOW 3 OYKBBI C HETIOBTOPSIFOIIUMUCS
OykBamu?



4. CKOJIBKO CYIIECTBYET aHArpaMm JJIsl CJIOBa CTUKEP?

5. 3a kpyriasiM cTosioM 9 venoBek. HeoOXxoauMo HalTH YrCIIO OpOUT.

6. meetcst 5 masibuukoB U 5 neBouek. COCTaBUTh KOJOHHY U3 AP «MaJIbYUK-JEBOUKA).
7.Kakum unciaom crnoco60B MOXKHO BBIOpATh MOATPYHITY U3 6 YelIOBEK U3 Tpynibl B 12 yenosek?

8. Ha npsimoii B3simu 10 Touek. CKOJIBKO BCETO MOIYYUIIOCh OTPE3KOB, KOHI[AMU KOTOPBIX SBJISAIOTCS 3TH
TOUYKH?

9. ano cnoo DKOHOMMKA. Hailitu uynciio aHarpamm.
4 BapuaHT
1. [ToxcunTaTh KOJTUYECTBO CIIOB JIUHBI 2 B andaBuTe u3 6 OyKB.

2.Yenoseky 3anatoT 4 BonpocoB. Ha KakpIii M3 HUX OH OTBEYAET «/1a» WK «HET». CKOJIBKO UMEeTCs
BapHaHTOB OTBETOB Ha BCE 4 BOMPOCOB?

3. B andasute 12 6ykB. CKOIBKO MOXHO TIOCTPOUTH CIIOB JITHHOM 3 OYKBBI C HEMOBTOPSIOIIMMUCS
OykBamu?

4. CKOJBKO CYILIECTBYET aHAarpaMM JJIsl CJI0Ba KHUTA?

5. 3a kpyrasiM cTosioM 6 yenoBek. Heobxoanmo HailTh 4yuciio opour.

6. meetcs 5 manbuukoB u 5 geBouek. COCTaBUTH KOJOHHY U3 Map «MalbYMK-JEBOUKAY.
7.Kaxum unciaoM crnoco60B MOKHO BbIOpaTh MOATPYIITY U3 7 4eIoBeK U3 rpymnmbl B 104enoBex?

8. Ha npsimoii B3su 13 Touek. CKOJIBKO BCEro MOMYyYMIIOCh OTPE3KOB, KOHI[AMH KOTOPBIX SABISIOTCS 3TH
TOYKH?

9. Hano cnoBo CTATUCTUKA. Haiitu ynciio anarpamm.

Kpurepun onenkn npoBepo4Hoii padéoTsl

3aganus Bamisr [Tpumeyanune
1-8 8 Kaxapiit mpaBuibHBIN 0TBET 1 Gann
9 2 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia

MaxkcumanbHbli 0ani 3a padory — 10 6ajiioB

Ikana nepeBoaa 60a/1J10B B 0TMETKH

Ormerka Yucso 6a/1510B, He0OX0AUMOE /1JIsl IOJTYYeHHS OTMETKH
« 5» (oTM4YHO) 9-10
« 4» (xoporo) 7-8
« 3» (yIOBJIETBOPUTEIIHHO) 5-6
« 2 « (HEYIOBJIETBOPUTEIHHO) MeHee 5

KonrtpoabHasi padora
Tema «BekTopsbl B npocTpancTse. MeToa KOOPAMHAT B POCTPAHCTBE)

Ieab: mpoBepka 3HAHWNA U MPAKTUYECKUX YMEHHUH CTYACHTOB.




© ®

1 BapuanT
Haiitn xoopauHaTel BEKTOPOB: AB; AC; AD; BC; BD; CD; CA Ecnu maHsl koopauHatel Touek: A (0;1;5);
B (7;4;2); C (3;9;6); D (2;11;8)
Haiitn ckanspHOe nponsBeieHne BekTopoB a (2;3;1); u b (4;0;6)
HaiiTn cKaIspHOE PON3BEICHNE BEKTOPOB A U b eci ux mmHEI |3|= 4; |l_)| =2, a yroi Mexay
BekTopamu 60°
HaiiTu ckansipHoe Mpou3BeICHUE BEKTOPOB f):§+25; i1 (_1:35-51_), €CJIM UX JUIMHEI |3|= 2,|E| =5, a yron
MeXy BeKTOpaMu 2 u b pasen 360°
CocrtaBuTh ypaBHEHHE MPSIMOI ¢ YrIIOBBIM K03 puiineHTOM k=% , €CJIM U3BECTHO, 4TO Touka A(5;7)

MPUHAJICIKHAT TAHHOU NIPSIMOM

CocraBuTh ypaBHEHHUE MpsiMoii 10 Touke M(1;6) 1 HanpaBisitoeMy BekTopy p (2;4)
Haiitn Hanpasisomue BEKTOpa MpsMbIX

a) 5x-7y+9=0

B) 4y-3=0

c) -2x+11=0

B npocTpanctse 3agansl Touku A (4;-1;3) u B (-2;3;-5). Haiitu nuny Bexropa AB

HaiiTu KoopAMHATHI LIEHTPa OKPYKHOCTU U PauyC OKPYKHOCTH, €CJIM U3BECTHO YpaBHEHUE
okpyxkHocTH (X — 3)%+(y — 4)? =36

10. Haiitu koopauHaTsl BekTopoB AB; AC; AD; AE; AF; BC; BD; BE,; BF; CD; CE; CF; DE; DF; EF .

Ecnn nanst koopaunatel Touek A(0;9;3); B(10;1;6); C(2;4;12); D(11;5;2); E(7;1;3); F(4;8;5)

11. U3BecTHBI KOOpAMHATHI 1BYX Touek A(5;6;4) u B(1;3;7). Haiitu xoopaunarel Touku C- cepeuHbl

oTpe3ka AB

2 BapuaHT

1. Haiitu koopaunatsl BektopoB: AB; AC; AD; BC; BD; CD; CA Ecnu gansl KOOpAMHATHI TOUEK: A
(6;2;5); B (4;0;7); C (10;8;3); D (9;1;9)

2. HaiiTi ckanspHoe pom3BeeHue BeKTopos a (2;5;6); u b (3;1;7)

3.Haiitu ckanspHoe Mpou3BeAeHHe BEKTOPOB A M b eciu ux AauHsI |a|= 2; |b| =5, a yroi Mexuy
BekTopamu 270°

4. HaiiTu ckansipHOe pou3Be/ieHne BeKTopos p=5a-4b; n =32 + b, ecu ux wmunwt |a|=5,|b| =3, a
YroJl MeskIy BeKTopamMu 2 U b pasen 60°

. 3
5. CocTaBuTh YpaBHEHHE MPSIMOM C YIIIOBBIM KO3 PHUIIHEHTOM kZE , €CJIM U3BECTHO, 4TO Touka A(4;1)
IIPUHAJUICKUT JAHHOMN IPAMOU

6. CocTaBuTh ypaBHEeHHUE MpsiMoii 10 Touke M(4;3) u Hanpasistomemy Bekropy p (5;7)
7. HaliTi HanpaBJistoliyie BeKTopa npsmMbIxX

a) -4x+9y+6=0

B) 2y+7=0

¢) -3x+15=0

8. B mpoctpancTBe 3amansl Touku A (-4;3;-5) u B (2;7;-6). Haiitu 1iuny Bexktopa AB

9. Haifti KOOpAMHATBI HEHTPA OKPYKHOCTU U PafyC OKPYKHOCTH, €CJIH H3BECTHO yPABHEHHE
okpyxkHoCTH (X — 5)2+(y + 10)%=144



10. Haiitu xoopaunatel BektopoB AB; AC; AD; AE; AF; BC; BD; BE; BF; CD; CE; CF; DE; DF; EF .
Ecnu nanst koopauHathl Touek A(5;4;12); B(1;6;3); C(7;2;11); D(1;8;2); E(5;3;9); F(0;10;1)

11. UzBectHbl kKoopauHathl ABYX Touek A(1;5:4) u B(2;6;9). Haiitu koopaunatsl Touku C- cepeArHbI
oTpe3ka AB

Bapuant 3

1. Haittu xoopaunatsl BekTopoB: AB; AC; AD; BC; BD; CD; CA Ecnu nansl koopauHaTel Touek: A (1;8;4);
B (5;2;9); C (0;6;3); D (13;7;1)

2. HaiiTi ckanspHoe pon3Be/ieHue BekTopos 2 (7;3;6); u b (4;5;1)

3. HaiiTu ckaisspHOE MPOU3BEACHHE BEKTOPOB A U b ecim ux qumnsl |a|= 4; |b| =2, a yroja Mexay
BeKkTOpamu 360°

4. Haiitn ckanspHoe NpoHu3BeIeHIe BEeKTopoB p=4a-2b; u G=2a + 3b, ecim ux mmne! |a|= l,|l;| =3, a yrox
MeXKJTy BeKTOpaMu @ U b pasen 180°

. 1
5. CocTaBuTh YpaBHEHHE MPSIMOM C YIIIOBBIM KO3 PHUIIMEHTOM kZE , €CITM U3BECTHO, 4TO Touka A(7;2)

IIPUHAJUIEKAT JAHHON IPAMOU
6. CocTaBuTh ypaBHEHHUE MPsIMOH 110 Touke M(2;7) u HanpaBistoiemMy BekTopy p (4;6)

7. HaiiTi HanpaBisioInue BEKTOPA MPAMbBIX
a) 4x-4y+7=0

B) -9y+11=0

¢) 3x+20=0

8. B mpoctpancTBe 3aganbl Touku A (-2;3;-1) u B (-5;-4;6). Haiitu anuny BekTopa AB
9. HaiiTi KoOpAMHATHI IEHTPA OKPYKHOCTH U PAANYC OKPY>KHOCTH, €CITH U3BECTHO YPaBHEHUE OKPYKHOCTH

(x + 2)2+(y — 7)% =81

10. Haiitu xoopaunatel BektopoB AB; AC; AD; AE; AF; BC; BD; BE; BF; CD; CE; CF; DE; DF; EF . Ecnu
nanbl koopauHatel Touek A(11;2;8); B(4;7;3); C(5;12;2); D(10;1;6); E(0;9;3); F(4;1;5)

11. U3BectHBI KoOpAUHATHI 1BYX Touek A(7;8;9) u B(2;3;4). Haiitu xoopaunatel Touku C- cepeMHbI
oTpe3ka AB

Bapmuanr 4

1. Haiitu koopaunatsl BektopoB: AB; AC; AD; BC; BD; CD; CA Ecnu gansl koopauHathl Touek: A (4;3;8);
B (0;1;2); C (9:5;7); D (2:6;3)

2. HaiiTi ckanspHoe npon3Be/enue BekTopos a (7;0;4); u b (6;3;5)

3. Haiitu ckansipHOe MpOU3BE/ICHHE BEKTOPOB A M b ecnu ux jsuHbI |a|= 5; |b| =7, a yroi Mexny
BekTopamu 180°

4. HaiiTu cKaJpHOE TIPOU3BEIcHIE BEKTOPOB p=3a-5b; u §=2a + 4b, ecm ux mmums! |a|= 5,|E| =4, a yron
MeX Ty BeKTopaMu @ U b pasen 270°



o 3
5. CocTaBUTh ypaBHEHHE MPSMOM C YTIOBBIM KO3 dHUIITIEHTOM kzz , €CITM U3BECTHO, uTO Touka A(3;4)

MPUHAJICKUAT TAHHOU IPSIMOM
6. CocraBuTh ypaBHEHHE IPSIMOit 110 Touke M(9;5) u Hanpasssiroiemy Bektopy p (7;4)

7. HaiiTu HampaBJIsitoIe BEKTOpa MPsIMBIX
a) -2x+3y+9=0

B) 5y+6=0

c) 7x-11=0

8. B npocrpancTse 3aganbl Touku A (-4;-1;5) u B (-3;2;7). Haiitu jymuny Bektopa AB

9. HaifT KOOpAMHATBI EHTPA OKPYKHOCTH U PafiyC OKPYKHOCTH, €CIIH M3BECTHO YPaBHEHHE OKPYKHOCTH
(x—7)%+(y—9)? =121

10. Haittu xoopaunatel BektopoB AB; AC; AD; AE; AF; BC; BD; BE; BF; CD; CE; CF; DE; DF; EF . Ecou
nanbl koopauHaTel Touek A(5;10;2); B(1;6;3); C(11;5;8); D(9;7;2); E(3;12;1); F(4;0;4)

11. U3zBecTHBI KOOpAUHATHI IBYX Touek A(2;4;4) u B(5;7;9). Halitu koopaunatel Touku C- cepeauHbl
orpe3ka AB

Kpurepun onieHKM KOHTPOJIbHOH PpadoThI

3ananus basbl ITpumeuanue
2,3,8,11 4 Kasxprit npaBuibHBIN 0TBET 1 Oamn
45,6,9 8 Kaxplii mpaBrIIbHEIN OTBET 2 Oajuia
7 3 Kasxniprit mpaBmiibHBIN OTBET 3 Oaiia
1 7 Kaxaplii mpaBUIIBHBIN OTBET NaeT 7 6aioB
10 15 Kasxniprit mpaBuiibHBIN OTBET AaeT 15 6amios

MaxkcuManbpHBIN 0aut 3a padboty — 37 0aJLIoB

Ikana nepeBoaa 0a/1J10B B OTMETKH

Ormerka Yucso 6a/10B, HEOOXO0AUMOE /ISl NOJYYCHHUSA OTMETKH
« 5» (OTJIMYHO) 34-37
« 4y (xoporio) 30-33
« 3» (yIOBJIETBOPUTEIIHHO) 25-29
« 2 « (HEYIOBJIETBOPUTEIBHO) MeHee 25

KonTtpoabnasi padora
Tema «OCHOBHbIEC TPUTOHOMETPUYECKHE TOKAECTBA)

Heab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUN CTYJIECHTOB.
1 BapuanT

1. Beipa3uts yrisl B nossx I1:

A)15° |T)98°
B)32° | II)120°
B)-50° | E)-72°

2. BeIpaszurth B rpaycHON Mepe BETUIHHBI YTJIOB:




I 711
A)E I To
711

HE |-
B)-11 E) 4
9

3. HaiimuTe urciioBoe 3HAaUCHHUE BHIPKCHIS:

I . 5II 411 I 511 . 5II
A) sin—+2sin>- — tg* — B) ctg®= +c0s> - 2sin =
SH (5)1_[ 37H 56H 3 I 3%
B) cos—-sin’ =~ +2tg— | I') ctg= +2c0s= - Sin —
3 4 4 6 3 2
4. Beruncaure:
I 411 e 411 . 11 t I +t 301
) COSl—S.COSE S.lnE SlnE B) g E - g ?_[
cos 0.3[1sin 0.2I1+sin 0.3[1 cos 0,211 1-tg Etg%
5. Haiitu 4nciioBo€ 3HaYEHUE BBIPAXKECHUS:
I 711 I 411 . 410 211 211
A) 8sin tg? ~ C0s — 2ctg — B)sin —- ctg - coszT 3tg 217

6. B kaxoit 4yeTBepTH KOOPAMHATHON IIOCKOCTH PacIoIo’KeHa TOUKa?

S
B)-2,9 -~
B) 31 E)0,4

7. Halinure 3HaK 4yucia:

A)sin-g tg2,3

. 9l »H)COS('
B)sin— | 5)
B)cos2,9 | E) ctg

71

8. HaiiTu 3HaueHHEe BBIpaKEHUS:

A) arccos (-0,5) +arcsin (-0,5) | B)arcsinO+arccos0
B)arctgl-arctgy3 Iarcsin (-%) —arccos ‘/75

9. Pemnrte ypaBHEHME:

A)2¢0s x +/3=0 B)tg X = - \/—1§
B)2sin x +v2=0 Ictg x = V3

2 BapuaHT

1. Beipaszutp yrisl B nonsx I1:

A) 20° T) 102°
B) 34° I 270°
B) -60° E) -36°

2. BeIpazurth B rpagyCHOM Mepe BETUIHHBI yTIIOB:



I 211

N

)3 1Y e
B)-211 E)— =
9

3. HaiimuTe urciioBoe 3HAaUCHHUE BHIPKCHIS:

A) sin’ g+ 3tgIl — ctg %

B) 2c0s —-sin? = + tg 22
3 4 4

B) -2 ctg% +3c0s2I1 +sin %

4. Beluncnure:

sinﬂcosﬂ—sinE cosﬂ

A) 18 "9 9 18
J . sl . 71 SII 711
Sin— sin——cos—cos—
12 12 127 °12

II 411 I
I)ctgy +c052? +2tg
211 511
) tg ?—tg E

211 511

5. HaiiTu yncinoBoe 3Ha4Y€HHUE BhIPAKECHHUS:

2 5I1

. 31, 51 71
A) sin — tg—cos” 2ctg -

2 3I1

. m__ s n
B)sin — 19 - cos— 4ctgz

6. B kaxoit yeTBepTH KOOPAMHATHON IIOCKOCTH PAcIIONIo’KeHa TOUKa?

A3 (D31
4 6I1

52,7 | M-

B) s | E)-1,4
2

7. HaiimuTe 3HAK 4ucia:

A)sin % I)ctg 3,7

tg (-7

b)cos 2,3 A9 (GH)

B)tg - 3 | Eyetg =
7

8. HaliTu 3HaueHue BhIpaXeHUS:

A) arcsin (- g) +arccos %

B) arccos (- ‘/;) +arcsin (-1)

B)arctg 1- arctg (-1)
INarccos (- %) —arctg (—1)

9. Pemmte ypaBHEeHME:

A)2c0s X ++/2=0
B)2sin x +/3=0

Bitgx=1
I v3ctg x -1= 0

Kpurepun ouieHKH KOHTPOJIbHOM PadoThl

3amanus bamer ITpumeuanue
2 2 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia
3,48 12 Kaxaplii mpaBuiibHBIN 0TBET 4 Oanna
1,2,6,7 24 Kaxp1ii mpaBHITbHBIN OTBET 6 OayuioB
9 8 Kaxapiii mpaBuibHbIN OTBET 8 OannoB

MaxkcumanbHbIi 0an 3a paboty — 46 6ajioB

IIkajna nepeBoaa 6aJ1JI0B B 0TMETKH




OtMmeTka Yucso 6a/510B, HEOOX0AUMOE /ISl NOJYYEeHHUS OTMETKH
« 5» (OTJIMYHO) 41-46
« 4y (xoporo) 36-40
« 3» (yIOBJIETBOPUTEIIHHO) 30-35
« 2 « (HeY/IOBIIETBOPUTEIHHO) menee 30

KourpoabHas padora Ne 5
Tema «CBoiicTBa yHKUMM ¥ HUX Ipapukm)

Heab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUU CTYIEHTOB.

1. Haiitu oGmacTs onpeaeneHus QyHKINU:

x+1
x2-9

f(x)=

2. HaiiTu o6mnacte onpeneneHus: GyHKINH:

f(X)_ 2x+7

T x2-8x+12

3. Haiitu obnacts onpeneneHust QyHKIIUU:

f(x)=V& + 3x

4. Haiitu ob6nacte onpezneneHus QyHKIUU:

f(X)_ 2+3x
TVxZ—8x+12

5. Haiitu o6nacte onpeneneHust GyHKINU:

f(x)=

T In(2x+4)

6. Haiitu o6nacth onpeneneHust yHKINU:

fX)=vx +5 - In (x-1)

7. Haiiti o6nacTh onpeaeneHust yHKIIUU:

_In (x2-4)
f(x)= V2x+6

1 BapuanT

8. ITocTpouts rpaduk GyHKIUH U CENATh ONMCaHUE TpaduKa:

y=2x+2

9. Iloctpouts rpaduk GyHKIMU U CAETATh ONUCaHHUE rpaduKa:

y= 2x%+5x-7

10. IToctpouTs rpaduk GyHKIMK U clenaTh onucanue rpaduka:

2
=

2 BapuaHT




1. Haiiti o6macth onpeneneHus QpyHKIUU:

3x+7
x2-25

f(x)=

2. Haiitu o6nacth onpeaenenusi GyHKINN:

f(X)_ 3x—4

T 2x245%—7

3. Haiitu o6nacTs onpeneneHus QyHKINU:

f(x)=v5 + 3x

4. Haiitu o06macte onpeseneHus: GyHKITUH:

f(x)= 2x%-3
T V2xZ+5x—7

5. Haiitu obnacts onpeneneHust QyHKIIUU:

f(X)=——

" In(3x+1)

6. Haiitu o6nacte onpeneneHust QyHKIIUU:

f(X)=v2x + 5 - In (2x+3)

7. Haiitu o6nacth onpeaeneHust QyHKIINU:

In (x2—9
=057

8. IloctpouTs rpaduk PpyHKINY U CAETATh ONUCAaHUE rpaduKa:

y=3x+3

9. IlocTpouts rpaduk GYHKLIUHU U CAETATh ONKMCaHHUE TpaduKa:

y=2x%-3x+1

10. ITocTpouTts rpaduk GyHKIMHU U clienaTh onucaHue rpaduka:

3
y_ X
Kpurepun ouieHKH KOHTPOJIbHOM PadoThl
3amanus bamer [Tpumeuanue
1-7 7 Kaxapiit mpaBuiibHbI oTBET 1 Oamn
8-10 6 Kaxxapiit mpaBmiibHbIN oTBET 2 Oasuia

MaxcuManbpHBIN 02T 3a padboTy — 13 6annoB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

OTMeTKa Yucso 6a/10B, HEOOX0AMMOE 11l TOJYYEHUS] OTMETKH
« 5» (oTM4HO) 12-13
« 4» (xoporio) 10-11




« 3» (yIOBJIETBOPUTEIIHHO) 7-9

« 2 « (Hey/IOBIIETBOPUTENHHO) MeHee 9

KonTposbHass padora
Tema «Tpuronomerpuyeckue ypaBHEHUSI U HEPABEHCTBA»

Lesan: mpoBepka 3HAHUN W MPAKTHUECKUX YMEHHH OOYyYaroIIUXCH.
1 BapuanT

Al. arccosa wuMeeT CMBICI, SCIIH:

a)ac|0;n]; 6)ae[-11]; B ac]- ], nae(-1;1).

N3
N

A2. PerienneM ypaBHeHUST COS x = 0 SIBIISIFOTCSE:

b i
a)x:5+2nn,nez; oO)x=mn,ne’Z B)X:E+nn,nez; NX=m+27wnne’

A3. Beruucnure: arcsin 0 + arctg J3

T
; r)

V2
a)0,5; 0)1; — —_—
) ) B) 3 >

A 4. YpaBnHenne 2tg x = -3:

a) IMEeT OJHO pelleHue; 0) He UMEET PELIEHUs; B) UMEET JIBa PEILCHUs;
I') UMeeT OECKOHEYHOE MHOKECTBO PEILICHHH.

AS. VpaBHeHue sinx = V3 pmeer pelIeHus:
2

a) X :(-1)”g+2 an,neZ 6)x :(-1)”g+2 n,neZ; B)x=(-1)" %+ an,nez:

r) X :(-1)”%+ nn,neZ.

B. Pemure ypaBHeHus:

a)cos(g—g): ?; 6) sinx—-3cosx—3=0; B)1+sinx=0.

C. Pemmte HepaBeHCTBa:

a) sinx > %; 0) c052x<%

2 BapUAHT

Al. arcsina uMeeT CMBICII, €CIIU:

a)ael0;n]; 6)ae[-11]; B)ac]- ], rae(-1;1).

r.r
2'2




A2. PemenveM ypaBHeHHsS COS X = - 1 SBISIOTCS:

T o
a)x:E+2nn,neZ; 0)x=mnneZ B)X:E‘FTCH,HEZ; rNx=m+2nnnel

A3. Beruncnure: arcos 0 + arctg 1
2)0,5; 6) 1; B) %; >~

A 4. Ypasuenue ctgx -4 =0:

a) IMEET OIHO pelicHue; 0) He UMEeT PEIICHHS; B) UMEET JIBa PEIICHUS;
') UMeeT OECKOHEUYHOE MHOKECTBO PEIICHUI.

. 3
AS. YpaBHeHue sin X = > MMEET PEIICHUS:

a) X :(-1)"g+2 tnneZ 6)x :(-1)“§+2 an,neZ: 8)x=(-1)" §+ an,nez;

r)X:(-l)”%+ nn,neZ.

B. Pemire ypaBHeHUs:

a) sin(§+%):%; 6) cos’x—4sinx—1=0; B) 1 +sinx=0.

C. Pemmte HepaBeHCTBa:

NG

a) COSX > ?; 0) sin2x2—7.

Kpurepun oneHKn KOHTPOJIBLHOH PadoThI

3agaHus banasr IIpumeuanue
Al —-AS 5 Kaxxaplit npaBuiibHBIN oTBET 1 Gan
B 6 Kasxnprit mpaBmibHBIN OTBET 2 Oaiuia
C 6 Kaxapiii mpaBuiibHBIN OTBET 3 Oania

MaxkcumanbHbli Oan 3a paboty — 17 6ajioB

Ikana nepeBoaa 60a/1J10B B 0TMETKH

Ormerka Yucsio 6a/1510B, He0OX0AUMOE 1151 IOJTYYeHHS OTMETKH
« 5» (OTIMYHO) 17 - 16
« 4» (xoporio) 15-14
« 3» (yIOBJIETBOPUTEIHHO) 13-11
« 2 « (HEYJOBJIETBOPUTEIBHO) MmeHee 11

Konrtpoabnasi padora
Tema « MHOTOIrPAHHUKH U KPYIJIble TEJIa»

Ieab: mpoBepka 3HAHWNA U MPAKTUYECKUX YMEHHUH CTYACHTOB.



1 BapuanT

1. Haiitu mmomraib G0KOBOI MOBEPXHOCTH MIIMHAPA. Eciiu paanyc ocHOBaHUS ITUJIMHAPA paBeH 3, a
BbicoTa 10. OTBeT yKa3arh JeJICHHbIN Ha T.

2. JInmiHa OKpY>KHOCTH OCHOBAHUS LIWJIMHpPA paBHa 7, BBICOTA LWJIMHApa paBHa 4. Halitu miiomans
OOKOBOW MOBEPXHOCTH IIMJIMHIPA.

3. [Tnomaas 60KOBOM MOBEPXHOCTH MWJIMH/IpA paBHA § T, a TUaMETp OCHOBaHMs MHiMHIpa S. Halitu
BBICOTY IUJIMHIPA.

4. BoicoTa KOHYyca paBHa 6, a 1uaMeTp OCHOBaHMs KoHyca paBeH 11. Halitu muomane noaHoi
IIOBEPXHOCTU KOHYyca. OTBET yKa3aTh JIeJICHHbIH Ha T.

5. Haiitu mumonia;b 0ceBOro CEYeHUs KOHYca, pauyc KoToporo paseH 10, a o0pa3yromias KoHyca paBHa
17.

6. Haiitu miomaabs 0ceBOro ceueHus: KOHyca, eciii o0pasyrolas KoHyca paBHa 14, a iuaMeTp OCHOBAaHMUS
KOHyca paBeH 16.

7. Quametp mapa pasex 19. HaliTu miomaas NOBEpXHOCTH I1apa.
8.ILmomaap Gonbmioro Kpyra paBaa 23. HaiiTu miomiaas moBepXHOCTH I1apa.

9. Naunbl aBa mapa. Paguyc nepBoro miapa B mecTsb pa3 0oubliie paguyca BToporo mapa. Bo ckonbko pa3
IUIOLIA/Ib TOBEPXHOCTH MEPBOTO I1apa OoJbIiIe TUIOIIA 1M TOBEPXHOCTH BTOPOTO 1apa’?

10. Bo ckoIbpKO pa3 yBEIMUUTCS IUIOIIAAb IIOBEPXHOCTH 11APA, ECIIA YBEIWYUTH paguyc 1mapa B 4 pasza?

2 BapuaHT
1. Haiiti niomia e 60K0BOM MOBEPXHOCTH LmiMHApa. Eciiu paanyc ocHOBaHUS LIMJIMH/pA paBeH 6, a

BbicoTa 7. OTBET yKa3aTh JIeJICHHbIN Ha .

2. JInHa OKPY>KHOCTH OCHOBaHUS IIMJIMHJIpA paBHA 9, BhICOTA IMIMH/Ipa paBHa 5. Haiitu momans
OOKOBOI OBEPXHOCTH LIMIMHIPA.

3. IInourane 6OKOBOM MOBEPXHOCTH LIMJIMH/pPA paBHA 14 m, a AuameTp ocHOBaHuUs LMIuHApa 9. Haiitu
BBICOTY LIMJIUHJIPA.

4. BeicoTa KOHYyCa paBHa 8, a InaMeTp OCHOBAaHMs KOHyca paBeH 13. Halitu mutomaae noaHou
MOBEPXHOCTU KOHYyca. OTBET yKa3aTh JEJICHHBIN Ha T.

5. HaiiTu mutomaab 0ceBOro ce4eHust KOHyca, paJuyc KOTOpOro paBeH 8, a oOpasyrolas KoHyca paBHa
13.

6. Haiitu mymomaap 0ceBOTO CEYeHHS KOHYyca, eciii o0pasyroiias KOHyca paBHa 12, a iuaMeTp OCHOBaHUS
KOHyca paBeH 18.

7. AnameTtp mapa pasen 17. Haittu nmomaas mOBEpXHOCTH 1Iapa.
8.Ilnomane 60mbmIoro kpyra passa 19. Haiitu momanp moBepxXHOCTH HIapa.

9. lansl aBa mapa. Paguyc nepBoro mapa B AecaTh pa3 00Jbliie paanyca BToporo mmapa. Bo ckonbko pas
IUIOIIAb TOBEPXHOCTH IIEPBOTO 1I1apa 0oJIbIlIe IUIOIAAN HOBEPXHOCTH BTOPOTO Imapa’?



10. Bo ckobKO pa3 yBeIMUYUTCS IUIONIAAb TIOBEPXHOCTH 11apa, €CIIM YBEIUYUTh paauyc mmapa B 9 pasz?

Kputepun onieHKn KOHTPOJIBLHOH PadoThI

3anaHus baiel IIpumeyanue

1-10 10 Kasxnprit mpaBuibHBIN oTBET 1 Gamn

MakcumanbHbIi 0amt 3a padoty — 10 6as

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OtmeTka Yucjio 062,1510B, He00X0AUMOE /LISl NOJTYYeHHs OTMETKH
« 5» (OTIMYHO) 9-10
« 4» (xoporo) 7-8
« 3» (yIOBJIETBOPUTEIIHHO) 5-6
« 2 « (HeyIOBIETBOPUTEIILHO) MeHee 5

KonTpoabHasi padora
Havyana maTeMaTH4eckoro aHajmsa.

Iesan: mpoBepka 3HAHUN U NPAKTHUECKUX YMEHHUM CTYIEHTOB.
1 BapuanT

1. Haiitu npon3BoAHYIO (QDyHKIIMU

y=2x"-3x*+10x?-5

2. HaiiTu npon3BoaHyI0 (QyHKIUY (JI€I€HUE):

e
Y oV

3. Haiitu npousBoanyto GpyHkimu y=f(X) B TOUKe X:
f(x)= 4x3-3x%+2x-7, rae x=1

4. HaiiTu npou3BOIHYIO QYHKIINN

y=2x§+2x&+xi2

5. Haiitu npou3BoHyI0 GYHKIUU (YMHOXKEHHE):
y=(4x43)x

6. Haiiti nmpon3BoiHYyIO QYHKIIUH:

y=sin (10x+11)

7. Haiitu mpou3BOJHYIO GYHKIINN

y= (Gx+7)*

8. Haiit mpou3BogHYIO (DyHKITUN




1
F(X2+1)2

9. Haiitn nmpou3BOgHYIO GyHKIINN

y=Vx2 + 2cosx — 4
10. HaiiTi mpou3Boany0 GpyHKIMH (A€TIeHHE):

3x%-2x+1
-

2 BapuaHT
1. Haiitn npou3BoHYIO (DyHKIINN

y=3x"-4x*+6x%-10
2. Haiitu npon3BoaHyto (GyHKIIUU (JIeI€HHE):

Ve

3. Haiitu npousBoanyto ¢pyHkimu y=Ff(x) B TOUke X:
f(x)= 2x3-5x*+6x+1, rae x=1

4. HaifT npon3BOIHYIO (QYHKIINN

F3X§+X&+X%

5. Haiitu npou3BoHyI0 GyHKIUHU (YMHOXKEHHE):
y=(3x"+5)x

6. Haiiti npon3BoiHYIO QYHKIIUH:

y=C0s (7x+8)

7. Haiitu mpou3BOJHYIO GYHKIINN

y= (4x+5)°

8. Haiftu npou3BOIHYIO (PYHKIIMH:

1
F(X3+4)2

9. HaiiTi npou3BoIHYIO QYHKIIUH:

y=V2x3 + 3sinx + 3

10. Haiiti mpou3BoHy10 QPyHKIMH (A€TIeHHe):

2x%+4x+7

x2

KpuTtepun onieHKH KOHTPOJIbHOH PpadoThI



3agaHus bannel IIpumeuanue

6,7,8,9 7 Kasxnprit npaBuibHBIN 0TBET 1 Gamn

]
0 6 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia

MakcumanbHbIi 0amt 3a padoty — 13 6aJLioB

Ixkana nepeBoaa 0a/1JI0B B OTMETKH

OtmeTka YucJio 6a,1510B, He00X0AUMOE /LISl OJY4eHUs 0TMETKH
« 5» (OTIMYHO) 12-13
« 4y (xoporio) 10-11
« 3» (YIOBJIETBOPUTEIILHO) 8-9
« 2 « (HEYJOBJICTBOPUTEIHHO) MeHee 8

KoutpoabHas padora Ne §
Tema « IlepBooOpa3nas pynkuun. MHTErpa»

Ieab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUN CTYIEHTOB.
1 BapuanT

1. Haiitn HEonpeneseHHbI NHTErpall
J(4x® + 5x* — 2x3 + 9x? + 4x + 5)dx
2. HaiiTu HeomnpeneaeHHbI HHTErpaj
J(5x3 + 4x% — 6x — 7)dx

3. HaiiTu HeonpeieneHHbII UHTErpa
J(3x® — 4x? + 5x) - 2x)dx

4. HaiiTu HeonpeieIeHHbIN HHTErpaj
J((4x3 — 5x% + x) - 3x)dx

5. Haiitu HeonpeneleHHbIN UHTETpal

8x5 —6x*+2x3 +x2
SO dx

f( 2x?

6. HaiiTn HeonpeieNeHHbII NHTErpaj

4x54+3x*4+2x3+5x2+6x+10

J )dx

X

7. HaiiTu HeonpeieIeHHbINA UHTETpal

1

cos?x

B + 4xVx + 5 + — X)dx

8. HaiiTu HeonpeaeIeHHbI HHTerpal

1

sin2x

J(4x? + 5x% Vx + X% + + e¥)dx

2 BapuaHT
1. HaliTn HeonpeieleHHbII UHTErpaj




J(6x°> — 6x* + 7x3 — 2x? + 5x — 6)dX
2. HaiiTu HeomnpeneaeHHbIN HHTErpaj
J(10x3 — 4x? + 8x + 8)dx

3. HaiiTu HeonpeieIeHHbIA UHTETpall
J((4x3 — 6x% + 5x) - 3x)dx

4. HaiiTu HEeonpeaeJICHHbIN HHTErpa
J(2x3 — 10x2 + x) - 4x)dX

5. Haiiti HeonpeneleHHbIN UHTETpal

6x° +4x*+8x3 +4x2 —6x

2x2

J( )dx

6. HaiiTu HeonpeieeHHbIA UHTETpall

3x5+2x*—6x3+7x%-5x+11
( )dx

Jt

X

7. HaiiT HeonpeAeIeHHBIN UHTETPAIT

1

cos?x

J(2x* + 5x%V/x + X% - — eX)dx

8. HaiiTu HeonpeeneHHbIN HHTETpa

3 23 4 X
J5x3 + 6x2 Yx + =~ o — )X
Kputepun oneHKH KOHTPOJILHOH PadoThI
3agaHus bannel IIpumeuanue
1,3,4,6,7,8,9 7 Kasxnprit mpaBmibHBIN 0TBEeT 1 Gamn
25,10 6 Kaxapiii mpaBuiibHBIN OTBET 2 Oasuia

MaxkcuManbpHBIN 0aut 3a padboty — 13 faJioB

Ikana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/10B, HEOOX0AUMOE /ISl NOJYYECHHUS OTMETKH
« 5» (OTJIMYHO) 12-13
« 4y (xoporo) 10-11
« 3» (YIOBIIETBOPHUTEIHHO) 8-9
« 2 « (HEYOBJIETBOPUTEIIHHO) MeHee 8

KourpoJubsHnas padora

Tema «YpaBHeHUs] U HEPaBEHCTBA)»

Henb: mpoBepka 3HAHUN M NPAKTUYECKUX YMEHUH CTYAEHTOB.

1 BapuanT




1. Pemuth ypaBHEHME:!

3x-6=5x+10

2. Pemuth ypaBHEHHUE:

5x+7=3x-9

3. Pemuth ypaBHEHHUE:

10x-3=5-6x

4. Pemuth cuCTEMY ypaBHEHUN METO/IOM IMOICTAHOBKHU:

{2X—4y=—8
—X+ 6y =8

5. Pemutsh CUCTEMY ypaBHeHI/Iﬁ MCTOAOM IIOACTAHOBKM:

{4X—3y=15
3x—4y =6

6. Pemiuth cuctemMy ypaBHEHHI METOJIOM TOJICTAHOBKH:

{ 4x — 7y =15
—2x+ 6y =—10

7. Pemuth CUCTEMY ypaBHeHI/Iﬁ MCTOAOM IIOACTAaHOBKMH:

{3x+5y=19
9y — 2x =12

8. Pemuth cucTteMy ypaBHEHHI METOJIOM CIIOKEHUSI:

{ 3x—2y=1
12x+ 7y = —26

2 BapuaHT

1. Pemuth ypaBHEHUE:

8x-6=6-2x

2. Pemmits ypaBHEHHE:

3x-6=5x-10

3. Pemuth ypaBHEHUE:

7x-9=13x+1

4. PeminTh CUCTEMY YPABHEHHI METOJOM MOJACTAaHOBKHU:

{3X—2y=—1
6x+y =28

5. Pemuth cucteMy ypaBHEHU METOJOM MOJICTAHOBKH:



{2x—3y=2
5x + 2y = 24

6. PemuTh cucTteMy ypaBHEHHU METOJ0M MOJACTAaHOBKHU:

{5x—6y=17
2x+ 3y = —4

7. PemuuTh cUCTEMY YpaBHEHUI METOJIOM MOJICTAHOBKH:

{ 3y+4x=0
—2x+ 5y = —26

8. PemmmTh cuctemy ypaBHEHUI METOJIOM CIIOKEHUS:

{ x—3y=5
4x + 9y = 41
Kpurtepuu onieHKH KOHTPOJIbHOI PadoThl
3ananus basnbr [Tpumeuanue
1-3 3 Kasxprit npaBuiibHBIN OTBET 1 Oayn
4-8 10 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
MaxkcuMmanbHbii 6ait 3a paboty — 13 6annoB
IIIkana nepeBoaa 6a1JI0B B OTMETKH
Otmerka Yucso 6a/510B, HEOOXO0AUMOE 1JIsI MOJTY4ECHHA OTMETKHU
« 5» (0TAMYHO) 12-13
« 4» (xoporo) 10-11
« 3» (YIOBIIETBOPHUTEIHHO) 8-9
« 2 « (HEYIOBJIETBOPUTEIBHO) Menee 8

Hrorosasi koHTpOJIbHAsSI padoTa
1 BapuanT

Oba3amenvnas yacmo

IIpu BeInosTHeHuu 3aganuii 1-9 3anummuTe X0 pelIecHUs M MOJYYCHHBbIH OTBET.

1. (1 6amr) 1 metp cutna croun 80 pydsei. CKoIbKO MOXKHO KynuTh TKanu Ha 1000 pyOmei,
€CIIM aIMUHHCTpPAIIN Mara3uHa B 4eCTh Mpa3aHuKa cienana cKuaky 10%?

2. (1 6ann) B rpynmne 25 crynenToB. Heo6xoaumo BeIOpaTh CTapoCTy, 3aMECTUTENS
cTapocThl U puzopra. CKoJIbKO CYIIECTBYET CIIOCOOOB ATO CAENIATh?

3. (1 6amn) [IpoxoauT nu rpaduk GyHKIHHM ) = - 2x° yepe3 TOUKHU
a) A (0,5; -0,5); 6) B(-1,5; 1,1).




4. (1 6amn) Cropona kBaapata paBHa 4 cM. Toudka, paBHOYAQJICHHAs! OT BCEX BEPIITNH
KBaJIpaTa, HaXOJAUTCS Ha PACCTOSIHUH 6 CM OT TOYKH TIEPECEUCHUs ero JuaroHaie.
HaiinuTe paccTossHUE OT 3TOM TOYKH JIO BEPIIMH KBaIpaTa.

5. (1 6amn) Haiinute kopens ypaBHenus 10g; (4 - x) = 2.

8 1

6. (1 6a1) Berurcnure 3HaYeHUE BBHIPAKEHUS 89 .6418
1 2—Xx 2x-1
7. (1 6amn) Pemnre HepaBeHCTBO (f) > 9%

8. (1 6amn) SBastercs nmu Gyukuus F(X)= x*- 3%+ 1 nepBooOpasHon sl GyHKITUN
f(x)=4x> - X* + X ?

9. (1 6amn) Jlans Bektopsl A {5; -1; 2} u b {3; 2; -4}. HaiiTu KoOpauHATBI C =a-2b.

10. (1 6amn) Hopucyiite rpadux 4eTHON QyHKINU.
I |

AL

/ l\_‘l\ X
IIpu BbinotHennu 3aganuii 11-14, ncnoan3yst rpaguk
¢yHknuu y = f(x) (CM. puC. HMKe), Ope/iesINTe U 3aNUIINTE OTBET:

11. (1 6amn) ObnacTs onpeneneHus PyHKINU.
12.(1 6ann) Hanmenbiniee 1 HanOonbliee 3HaYeHUS (QYHKITUH.
13. (1 6amn) [IpomexyTKH Bo3pacTaHus U YObIBaHHS ()YHKIIUH.

14. (1 6amn) IIpu kakux 3HaYeHHUIX X , f(x) < 0.

P

r.

IIpu BoInoTHeHnH 3agaHuii 15-18 3anummTe X0A pemIeHUs1 M MOJY4YeHHbIH OTBET.



15. (1 6ann) Haitaure miomanb GUrypsl, orpaHudeHHON rpadukoM PyHKITUN
f(x) = x?- 6x + 10, mpsiMbIMH X = - 1, x = 3 1 0cbI0 aGcrrce.

16. (1 6aun) Pemmre ypaBuenue 4" - 2°= 64.

17. (1 6amn) Haiigure nponssoamyio dyskimu f(X)=2x°+sinx.

18. (1 6amn) Haitnure xopau ypaBuenus tgx + 1 = 0, mpuHaanexamne otpesky /0, 2x].
Jlonoanumensnan uacmo

Ipu BLINOJIHEHUH 3a1aHuii 19-22 3anMIIMTe X0/ PelleHHus U NOJy4eHHbIi 0TBeT.
19. (3 6ana) Pemute ypasuenne (2X—3)- \/3X2 —5x—-2=0.

20. (3 6anna) IIpsmoyromnpHas Tparnenus ¢ ocHoBaHusIMH 6 cM 1 10 cM u BeICOTOH 3 cM
BpaliaeTcsi BOKPYr 0O0JIbIIOTO OCHOBaHUs. HaliuTe muiomnaas moBepXHOCTH
MOJTYYSHHOTO TeJa BPAILICHHUS.

X+4y =16

log 7Y —log 7 4=log 7 (x+1)
22. (3 6amna) Pemute ypaBuenue |4 - 5x|=5x - 4.

21. (3 6ama) Pemute cucreMy ypaBHEHHIA

2 BapuaHT
Obasamenvuan wacmo

le/l BBINOJIHEHUH 3aJaHUH 1-9 3anummTe X011 peuicHust 1 HOJIyquHbIﬁ OTBCET.

1. (1 6amn) Terpanp crout 30 py6ieit. Kakoe Hanbosbiiee 9MCIIO TaAKUX TETPAACH MOKHO
Oyzaer kynuth Ha 350 py0uieit mocie noHmxkeHus eHsl Ha 10%?

2. (1 6amn) B rpynne 30 ctynentoB. Heobxoaumo BeIOpaTh CTapOCTY, 3aMECTUTENS CTApOCTHI U Mpodopra.
CKOJIBKO CYIIECTBYET CIIOCOOOB ATO CAENATh?
3. (1 6amm) [Ipoxoaut nu rpadux GyHKIUHN Y = 2x* 4yepe3 TOUKH
a) A (0,5; 0,5); 6) B(-1,5; 1,1).

4.(1 6amm) CropoHna kBajapara paBHa 4 cM. Touka, HE IpUHAJIEKAIIAsT TIOCKOCTH KBaJpaTa,
ylajaeHa oT KaXJI0i U3 ero BepIIiH Ha paccTosiHue 6 cM. HalimuTe paccTosiHUE OT 3TOW TOYKH JI0
TUTOCKOCTH KBaJIpara.

5. (1 6ann) Haitmute kopens ypasuenus log; (5 -x) = 3.
5 1

6. (1 6ann) BeraucnuTe 3HA9€HUE BBIPAKEHUS 46.1612

7. (1 6ann) Pemnte HEpaBEeHCTBO 271+ 2X > (1) 2+X .

8. (1 6awn) Seisercs 1 pyrxmus F(X)= X + 3X — 5 nepBoobpasHoil 11t GyHKIUHI



f(x)=3x% + x ?

9. (1 6amn) JIaHbI BEKTOPEI 6{3; 1 - 2} u E{ZL' 4, —3}. Haiiure 3=20—C .

10. (1 6amn) Hopucyiite rpaduk 4YeTHOH (QYHKIUH.

A

v

IIpu BoinotHennu 3aganuii 11-14, ucnoan3ysi rpadpuk pyHkumu y = f(x) (cM. puc. HHkKe), ONpeaeTuTe
U 3aIUIIMTE OTBET:

11. (1 6amn) ObnacTs onpeneneHus GyHKIUU.
12.(1 6ann) Hanmenbiniee n HanOoblee 3Ha4eHUS (QYHKIUH.
13. (1 6amn) IIpoMeKyTKH BO3pacTaHUs U yObIBAaHHS (HYHKITHH.

14. (1 6amnn) IIpu kakux 3Ha4eHUsIX X , f(x) < 0.

b ————

.....

IIpu BeImoTHeHnu 3aganuii 15 - 18 3anummuTe X0 peleHns U NOJY4YeHHbIN OTBeT.

15. (1 6ann) Haitaure miomanps Gurypsl, orpaHu4eHHON rpadukoM QyHKIUN
f(x) = x*+ 5X + 6, npsiMeiMd X =-1, x =2 u ocklo abcuuce.

16. (1 6aun) Pemmre ypaBHenue 2° - 3' = 36.

17. (1 6amn) Haiigure npomssoanyio dyrkman f(x)=3x> - sinx.

18. (1 6amn) Haiimute kopHu ypaBHeHnus: 2sinxX + 1 = 0, npunayiexanue otpesky [0, 27x].
Jlonoanumensnan wacmo

IIpu BoInoTHeHNH 3agaHuii 19-22 3anummTe X0/ pelIeHUusI M MOJy4YeHHbIH OTBeT.



19. (3 6anna) Pemute ypasuenue (6X—5)4/ 2x2 —5x+2=0.

20. (3 6amna) IIpsmMoyronpHas Tpamneus ¢ ocHoBaHUSIME 12 ¢cM U 15 cM 1 BBICOTOM 4 cM
BpaIIlaeTCs BOKPYT MEHbIIIEro OCHOBaHMs. HaiinuTe miomiaas moBepXHOCTH
MOJYYEHHOTO TeJla BPaILCHUSI.

4dx—y=2,
Iog12 x+|og12 3:Iog12(y+1).

22. (3 6amna) Pemure ypaBuenue |7 - 4x|=7 - 4x.

21. (3 6ama) Pemure cucreMy ypaBHEHHI {

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Yuci10 6217108, HEO0OX0AMMOE

OTMeTKa
JJISl TOJTyYeHHUsI OTMETKHU

«3» (yIOBIETBOPUTEIHHO) 9-14

15-21

«4y (xoporo) (HE MEHee OJTHOTO 3aJIaHUsI U3

JTIOTIOJTHATEILHOM 4acTH)
oonee 21

«5» (OTIMYHO) (He MeHee JIBYX 3a/laHui U3

JTIOTIOJIHATEILHOM YacTH)




3. 2.2. 3apanusi AJ1s1 MTOTOBOI0 KOHTPOJIA (3K3aMeH)
1. O6mme mo10KeHUS
®dopmoii aTTecTalMu M0 JUCIUIUIMHE SBIISICTCA JK3aMeH. MTOroM sxkszamena SBISETCS OIICHKA

3HAaHUI U yMEHHUH 00ydaronerocs Mo MmATHOAUIbHOM IIKaJIe.

YciioBus IPOBeIeHUS IK3AMEHA
Ox3amer TIPOBOJMTCS 1O BapUAHTAM.
KonngectBo BapuantoB - 6.
3ajaHus IpeaycMaTpUBaIOT OJJHOBPEMEHHYIO TPOBEPKY YCBOEHHBIX 3HAHUN M OCBOCHHBIX YMEHUH MO BCEM
TeMaMm nporpaMmbl. OTBETHI MPEIOCTABISAIOTCS MUCHbMEHHO.
OOopynoBanmue: Oymara, py4yka, KapaHjall, JHMHEWKa, BapHaHT 3aJaHus, CIpaBOYHAs JUTEPATypa,
MUKPOKJIBKYJISATOP.
2. KonTpoJbHo-oneHOYHbIe MaTepuaabl (KOM)

HNHcTpykuus 1 00y4arommMXcs M0 BHINOJHEHHIO IK3aMEHALIMOHHOH padoThl

Ha BwImoHEeHNWE MUCHhbMEHHOM AK3aMEHAIMOHHOW paboThl IO MaTeMaTUKe AacTcs 4 aCTpPOHOMHYECKUX
ygaca (240 MunyT).

DK3aMeHAIMOHHAs paboTa COCTOUT U3 2-X YacTei: 00s3aTEIIbHON U JOTIOTHUTEIIHLHOM.

OO0s13aTeNbHAS YaCTh COJIEPIKAT 3aJaHUsI MUHUMAIBHO 00S3aTSIILHOTO YPOBHSI, a IONOJHUTEIbHAS YacTh
— OoJiee CIIOXKHBIC 3aJaHUSI.

[Tpu BhIMOTHEHUH OOJBIIMHCTBA 33JaHUN 00s3aTeIBLHON YacTH TPEOyeTCs MPEICTaBUTh X0/ PEIICHUS U
yKa3aTh TOJIYYCHHBIH OTBET. TOJBKO B HECKOJBKUX 3aJaHUSX JIOCTATOYHO TPEJICTaBUTh OTBET. 3a
MPaBUIILHOE BBITMIOJHEHUE JIFOOOTO 3aJaHusl U3 00s13aTeIbHON YacTH BBl MoJiydaere oauH Oawt. Ecnu B
MIPUBOJIUTE HEBEPHOE pElICHNE, HEBEPHBIN OTBET WJIM HE MPUBOIUTE HUKAKOTO OTBETa, monydaere () 6anioB
3a 3aJlaHue.

[Ipu BBITTOTHEHUH JTIOOOTO 3a/IaHKS JOTIOIHUTEIHHON YacTH HEOOX0AMMO MOIPOOHO OMHUCAThH XOJ1 PEIICHUS
1 JIaTh OTBET.
[IpaBuiIbHOE BBITIOJIHEHUE 3aJaHUI TOTIOJHUTENHFHOM YacTH OIleHUBaeTCs 2 OauiaMu.

bannel, monyyeHHbIe 3a Bce BBIIIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCSL.

[TocTapaiiTech TPaBUIBLHO BBIIOJIHUTH KaK MOXKHO OOJIBbINIE 3aJaHWi M HaOpaTh KaKk MOXKHO OOJIbIe
OaJyoB.

Ileped nauanom pabomuvl GHUMAMENLHO O3HAKOMbMECHL CO WIKALOU nepegooda Oallos 6 OmMemKu U

obpamume GHUMAHUE, YMO HAYUHAMb pabomy ciedyem ¢ 3a0aHUll 00s3ameNbHOU Yacmu.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANILHOU cucmeme

Yucio 6a/1510B, HEOOXO0AUMOE 1JIsI OJTYYCHHUS
OrMmerka OTMETKH




«3» (YIOBJIETBOPUTEILHO) 8-11
«4» (xopor1o) 12-18
«5» (OTIIUYHO) 19-20

3amanue 1. (16amr) Jommap crout 80 pyoieii. Kakoe Hanbobiiee KOJTUISCTBO TOJUIAPOB MOKHO KYITUTh HA

1500 py6neit?

3amaane 2.(1 Oayn)

Beinagasmux B Kasauu ¢ 3

Kenaem ycniexos!

O0s3aTenbHas YacTh.

1o 15 deppas 1909 roga. Ilo ropuzonTany yka3plBaroTCsA 4HUCIAa MECHLA,
10 BEPTUKAJIN — KOJIMYECTBO OCAJKOB, BBINABIIMX B COOTBETCTBYIOIUMH JEHb, B MUJuIMMeTpax. Jlius
HarJIsiJHOCTU JKUPHBIE TOYKM HA PUCYHKE COEIMHEHbI JMHUEH. OIpenenuTe IO PUCYHKY, CKOJIBKO IHEH

U3 JaHHOI'O IICPHOZa HE BbIIIaJaJi0 OCAAKOB.

1 BapuanT
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3ananue 3. (1 6amn) Ha xneruatoit Gymare ¢ kiaeTkamu pazmepom 1 cm x 1 cm uzobpaxen pom6. Haiigure

€ro miomanb, 3alMImruTe OTBET B KBA/[PATHBIX CAHTUMETpAXx.

Ha PUCYHKEC JXHUPHBIMK TOYKAMH II0OKa3aHO CYTOYHOC KOJIHUYCCTBO OCAAKOB,

3ananue 4. (1 6amn) CtpouTenbHOM Opuraae Hy)HO prodpectu S0 KyOOMETPOB CTPOUTEITHHOTO

6pyca Y OAHOT'O U3 TPEX MOCTABIINKOB. KakoBa HauMeHBIIIas CTOMMOCTh TaKOi IMOKYIIKH

¢ toctaBKkoil (B pyossx)? LleHbl U yCIOBUS yKa3aHbl B TAOJIUIIE.

TlocTaBimk

Ilena Opyca

CTouMOCTD

JlonomHUTENbHBIE




(py6. 3a 1m°) JOCTaBKH YCIIOBHSI
A 3500 9900 -
5 4500 7900 [Ipu 3aka3ze Ha cymmy Oouiblie
150000 py6. mocTaBka GecrijiaTHO
B 3600 7900 [Ipu 3aka3ze Ha cymmy Oouiblie
200000 py6. mocTaBka OecIiIaTHO

Baganue 5. (1 6amwr) Haifaure kopeHs ypaBHeHms 5272 = 625

3ananue 6. (1 6amur) Haiinure a u3 paBenctBa F=ma, ecnu F=282 u m=94.

log, V45
log, 45

3ananue 7. (1 6amn) Haiinute 3HaueHne BoIpasKeHUS

Bamanue 8. (1 6amn) Ha pucynke uzoOpaxen rpadux muddepenuupyemoit pyukumu y = f(x). Ha ocu
abcuucc oTMedeHbl AeBsATh Touek: X1, X2, X3...Xx9. Cpeau 3THX TOYEK HAHJWTE BCE TOYKH, B KOTOPBIX
npousBoaHas GyHkimu f(X) orpuriarenpHa. B oTBeTe yKakuTe KOJMUECTBO HAWICHHBIX TOYECK.

y

/’T\\ y=f(x)

l
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JlomoHuTEIbHAS YaCTh.

3amanue 9. (2 6ama) Haiiaure 00bEM KoHyca (B CM3), paauyc OCHOBaHHUS KOTOPOTO paBeH 7,5 cM, a
JnnHa obpasyromeit — 12,5 cm.

3ananue 10. (2 6amna) B cpennem u3 50 nmpousBe€HHbIX O6aTapeek 2 HercnpaBHbl. KakoBa BEpOSITHOCTH TOTO,
YTO CIy4aifHO BHIOpaHHAs B Mara3uHe OaTapeiika OKaXeTcsi HCTIPaBHOM?

Bamanue 11. (2 6amna) Temo amxkercs mo 3akony S(t) = 4x® — Bx +3. Onpenenurte, B KAKOW MOMEHT
BpEMEHU CKOpOcTh Oyner paBHa 10.



3anganue 12. (2 6amna) Pemnts ypasHenue 2 + cos?x - 3 c0s x=0

3amanue 13. (2 Oanna) /[IBa Bemocumeanucra OJHOBPEMEHHO OTMPABMIIMCH B 117 KUIOMETPOBBIN mpoOer.
[TepBsIii exan co CKOPOCTHIO, HAa 4 KM/4 OOJBIIICH, 4eM CKOPOCTh BTOPOTO, ¥ pHOBLT K puHMITy Ha 4 yaca
pasbiie BToporo. Haiiure CKOpOCTh BEIIOCHUIIEAMCTA, MPUIISIIICT0 K (UHHUITY BTOpbIM. OTBET naiite B

KM/4.

3x+y=3

3amanue 14. (2 6anna) Pemmre cucremy ypaBHEHUH .
log,(5x+4y)=Ilog,(y+5)

2 BapuaHT
O0s13aTenbpHas 4acThb.

3ananue 1. (1 6amn) [Nauka 6ymaru “benee caera” crout 300 pyoneii. Tumyp npumén B Mara3uH 3a
Oymaroi, umes B kapmane 10000 py6neit. Kakoe Hanbomnpliiee KOJTUYECTBO MaueK ITOW OymMaru CMOXKET
Kynuth Tumyp?

3amanue 2. (1 6amt) Ha pucyHke >KUpHBIMU TOUKaMU TIOKa3aHa CpeaHEMeEcCsIyHas TeMIepaTypa
Bo3ayxa B Coun 3a kax el Mecal 1920 roga. [1o ropru3oHTanu yka3bIBalOTCS MECSIbI, IO BEPTUKAIIH -
TeMmnepaTypa B rpaaycax Llenbcus. JIist HarIsiAHOCTH KUPHBIC TOYKH COSAMHEHBI TuHUEH. OnpeaenuTe mo
PUCYHKY HAaMMEHBIIIYIO CPEIHEMECSIUHYIO TEMIIepaTypy B nepuo ¢ Mas mo aexkadps 1920 roga. OtBer
naire B rpanycax Llenbcus.

C
20

16 4+

12

T T T
1 2 3 4 5 6 7 8 9 10 11 12
1920 a.

3ananue 3. (1 6amn) Ha knerdaroii 6ymare ¢ kieTkamu pazmepom 1 cM X 1 cMm n3obpaxeHa

Tparneuus. Haﬁ)mTe €Tro Imiomanb, 3alIIrUTe OTBET B KBA/I[PATHBIX CAHTUMETpax.

3ananue 4. ( 16amn) B Tabnue ykazaHsl 1IeHbI (B py0.) Ha yCIyTd aBUAEpeBO3KH MMaCCa)KUPOB
AKOHOMHUYECKOT0 KJ1acca nmo MapupyTy MockBa — PuM yeTbIpex pa3HbIX aBUAKOMIIAHHI.

Apuaxomnanus  CTOMMOCTE  Cropmocts  CrommocTh
oustera npoBo3a NUTAHUS



O0araxa Ha OopTy
Asponpyr 8500 becrutatao becrutatao
Diip Xsnmu 3400 3000 1000
[Monér 3500 2500 700
Kpbuibs 6500 becrutatao 500

Ompenenure, CKOJIBKO PyOsIei HYKHO 3aIIaTUTh 332 CaMbIil ICIIEBbINA OMJIET, €CIIM MyTeIIeCTBEHHUK
IUTAHUPYET CAaTh 0arax M 3aKa3aTb MUTaHHE Ha OOPTY.

3ananue 5. (1 6amn) Haiinute kopeHb ypaBHEHUs 21 =16.

3amanue 6. (1 6amn) Halinure F u3 paBencrBa A=F-S-cosa, ecin cosa=%, S=12, A=36.

Bananue 7. (1 6amn) Haiinure 3Hauenue Bepaenns 3198312 -1
3amganue 8. (1 6awr)Ha pucynke m3zobpaxen rpaduk muddepenimpyemont byukiuu y = f(X). Ha ocu
abcrmcc oTMmedeHbl aeBsATh Touek: X1, X2, X3...x9. Cpeauw 3THX TOYEK HAWJAWTE BCE TOYKH, B KOTOPHIX

npousBoaHas GyHkimu f(X) orpuriarespHa. B oTBeTe yKakuTe KOJHUECTBO HAMICHHBIX TOYCK.
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JlomomHuTEIbHAS YaCTh.

3anmanue 9. (2 6amna) Haiinure anuny obpasyromiei mpsMoro KoHyca ¢ BRICOTOH, paBHOi 10 cM,
JIMAMETPOM OCHOBaHUS, paBHBIM 15 cM. OTBET 3aNUIIUTE B CAHTUMETPAX.

3amanue 10. (2 6amna) Y Mamm 15 dumiek: 5 ¢ KpacHbIMU 3BE3/1aMHU, OCTAJIbHBIE C 30JI0THIMU. Marra
HayraJ BIOMpaeT u3 kapmana ¢uiuky. Haiiaiure BeposTHOCTh TOTO, YTO 3TO OyZeT (uIlIKa ¢ 30J0THIMU
3BE3/1aMH.

Bananme 11. (2 6amra) Teno aBrkercs o 3akoHy S(t) = 4x” — 2x + 1.

Ompenenure, B KAKOH MOMEHT BpPEMEHHM CKOpPOCTh OyaeT paBHa 6.



3ananue 12. ( 2 6anna) Pemmuts ypasHenue 2 tg?X — tgx-3=0

3amanue 13. (2 Gaya) Katep mpornen mpoTHB TE€UEHUS PEKH 72 KM M BEPHYJICS B MYHKT OTIPABICHMA,
3aTpaTUB Ha OOpaTHBIM MyTh Ha 6 YacoB MeHblIe. HaliauTe CKOPOCTh TEUEHHS, €CIM CKOPOCTh KaTepa B

HETIOABMYKHOM BoJie paBHA 9 kM/4. OTBET AaiiTe B KM/Y.

4x—y=2
log,, 3x =log,,(y+1)

3amanue 14. (2 6amna) Pemmre cucreMy ypaBHEHH.

3 BapuaHT
O0s3arenbHast 4acTh.

3ananue 1. (1 6amn) Croumocts TeTpaau 32 pyomns. Uepes mecsil oHa yBenuumiack Ha 5%. CKoIbKO
pyOuieii cTana CTOUTh TETPab MOCTE YBEIHUCHUS [IEHBI?

3ananue 2. (1 6amn) Ha rpaduke nmokazaHo cyTo4HOE KOJIMUYECTBO OCAJIKOB, BbhimaBmux ¢ 1 mo 11 ¢eppans.
[To ropu3oHTaNM YKa3bIBAIOTCS YMCIIa MECSIIA, IO BEPTUKAIN — KOJMYECTBO OCAJKOB B MM, BBHITIABIIIEE B
COOTBETCTBYIOIIUH JeHb. Onpenenure mno rpaguKy HauOoIbIIee KOTHUYECTBO OCaIKOB, BBHINIABIIMX 32 JACHD B

OTOT IICPUOI.

MM
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3amanwue 3. (1 6amn) [1nan mectHOCTH pa3OuT Ha kieTku. Kaxknas kinetka o0o3HavaeT kBajapar 1 Mx1 m.
Haiigure nepumerp ydacTka, u3o0pak€HHOro Ha tuiane. OTBET JaiTe B MeTpax.

3amanue 4. (1 6amwn) [lets nmaHUpyeT MOKYNKY XOJIO0IUIFHUKA Ye€pe3 OJNH U3 TPEX HHTEPHET-Mara3nHoB.
[leHs! 1 ycTOBHS TOCTaBKU MPUBEICHBI B TAOJIHIIE.

HNurepuer- Croumoctsp Croumoctnb JlonoJIHUTE/ILHBIE YCJI0BHA
MarasmH X0JI0ANJIbHUKA JOCTAaBKHU
(pyo.) (pyo.)

1 20 000 400 —




2 20 500 550 [Tpu 3aka3e Ha cymmy caime 20 000
py0. mocTtaBka OecriaTHasl.

3 19 950 800 [Tpu opopmieHnn TOCTaBKH CKHJIKA HA
BeCh ueK 2%.

Ckomnpko pyOJaeil HyKHO 3aIlJIaTUTh 32 CaMylo JICHIEBYIO MOKYIKY C IOCTaBKOM?

3amanwue 5. (1 6amn) HaliguTe KopeHb ypaBHEHUS 720 =49

3ampanwue 6. (1 6amn) B tpeyroasauke ABC yroma C pasen 90°, coSA =4/5 . Haiigure SinB.

. 36
3ananue 7. (1 6amr) Haiinure 3HaueHNE BRIpaKEHUS logss

3amanue 8. (1 6amr) Ucnonb3ys rpaduk Gyrkiun Y= f(X)(cM. prc. HUXKE), ONPEACTUTD: TIPH KaKUX

3HayeHusx x, f(X)>0 u npu kakux 3HaYeHmsx x, f(X)<0

Pt

\
\J

3anmanue 9. (2 6amra) B mpaBmibHO# TpeyroasHoi mupamuae SABC K — cepenuna pedbpa BC, S —

BepinHa. M3BectHo, 4To AB = 6, a miomaas 00koBOM moBepxHOCTH paBHa 270. Halimure mnHy oTpeska

SK.

3ananue 10. (2 6amna) baOymika ucnexna 36 MUPOKKOB: 6 ¢ MOBUUIOM, 12- C KalmyCTOMH, a OCTalbHBIE — C

kaprowmkoi. [lers Hayran BeIOMpaeT oauH NMUPOXKOK. HalauTe BEpOSTHOCTH TOTO, YTO OH OKAXKETCS C

KapTOLIKOM.

JlomoHUTEIbHAS YaCTh.

3amanue 11. (2 6ayma) Teno ABMXKETCS IO TIPSIMOM TaK, YTO PACCTOSHUE S OT HAYaIbHOW TOYKH

w3MeHseTcs o 3akony S = 10t —t% (M rae t - BpeMs ABMKEHHUS B CEKYHIAX.
y ) p Y




Haitaure ckopocTh Tena yepes3 3 ¢ mocie Havyaia ABUKECHHUS.

3aganue 12. (2 6amna) Pemuts ypaBHeHue:3sin?x- 7sinx+4=0

3amanue 13. ( 2 6aymuia) MortopHas JOJKa MpOIUIa MPOTHB TeueHus pexu 140 KM U BepHyJIach B IMYHKT
OTIPABIICHHUSI, 3aTPaTUB HAa OOPATHBIN IMyTh HA 4 yaca MeHbIe. Haiiiure CKOpOCTh TeUEHHUs, €CII CKOPOCTh
JIOJIKW B HETIOABMKHOM BoJie paBHa 12 km/4. OTBET HaiiTe B KM/4.

1

5
3amanue 14. (2 Gamna) Pemure ypaBHeHuE: T4 7

4 BapuaHT
O0s3arenbHas 4YacTh.

3ananue 1. (1 6amt) ApOy3sl nponatorces o 95 pyoueii 3a mTyky. Kakoe Hanbounbiiee KoTu4ecTBo apOy30B
CMOXET KyNuTh AHTOH, €clii B KapmaHe y Hero 1700 pybneit?

3amanue 2. (1 6am)Ha rpaduke mokaszan npoiiecc HarpeBaHust HekoToporo npudopa. Ha ocu abenuce
OTKJIA/IBIBAETCS] BPEMSI B MHHYTAX, ITPOIIE/IIIee MOMEHTA BKIIIOUEHHUS IPUOOpa, HA OCH OPIANHAT —
TeMmeparypa npubdopa B rpagycax Llenscus. Onpenenute no rpaduky TemnepaTypy (B rpagycax) npudopa

qcepes3 8 MHHYT IIOCJIC Ha4daJia pa6OTLI.
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3ananue 3. (1 6amt) Haiiaure motommans TpeyroibHUKA, H300paKEHHOTO Ha KIIETYAaTON Oymare ¢ pazMepoM

KkieTku lem X 1em. OTBET pailTe B KBaJIpaTHBIX CAHTUMETpPax

3ananue 4. (1 6amn) Jlns npoBeaenus 6ankera HeoOXxoauMo 3aka3aTh 2000 MHUPOKHBIX y OJHOTO U3 TPEX
noctaBIUKoB. [TupoxHbie ynakoBbeiBatoTcst B Kopooku 1o 50, 100 u 250 mwtyk. Llens! u fonoaHUTEIbHBIE
yCJIOBHUS IPUBEICHBI B TaOJIHIIE.



Mocraswwmk | STOMMOCTE KOPoGKW | KONWYeCTEO NMPOXHBIX B [ononHuTensHeie ycnosma
NHPoRHEE (pyS.) KopoDKe (WT.)
A 1400 50 HeTt
B 2600 100 Mpw 3akase ToRapA cBRIWE 15
KOopoOOoK AeRcTEYeT CEMaka 15 %.
B 5a00 250 Het

Ckomnpko py0Jeit HeoOX0AUMO 3aIUTATUTh 33 CaMYIO JICHIEBYIO MOKYIKY MUPOKHBIX, €CIIN 3aKa3 Oyer
CZeJIaH y OJJHOTO OCTaBUIUKA?

3amanue 5. (1 6amn) Haiigure KopeHb ypaBHEHUS 3 B-9
3ananue 6. (1 6amut) B tpeyronbauke ABC yron A paBeH 60°, a yrona B pasen 30°. Haitgure AC, ecu AB

paBeH 18 cm. OTBeT naiite B cM.

3ananue 7. (1 6amr) Haiinure 3HaYeHNE BRIPAKEHUS: Jlog36

3ananwue 8. (1 6awn) Mcnonp3ys rpaduk ¢pyukiuu Y= f(X)(cM. puc. HIKE), ONPEISIUTh

MPOMEXYTKH BO3pPACTaHUsS U YObIBaHHUS ()YHKIIMH:

L]

JlomosHuTENbHAS YacTh.

3ananue 9. (2 6amna) Haiiaure miomans 60KoBON MOBEPXHOCTH MPAaBUILHON TPEYTOIbHON MUPAMU/IbI, €CIIN
MEpUMETpP €€ OCHOBaHUS paBeH 48 cM, a armodema paBHa 18 cMm. OTBeT naiite B oM’

3aganue 10. (2 6anna) B nerouHoM MarasuHe ecThb 15 opxuuei: 5 KpacHbIX, 7 OenbIX, a OCTalbHblE —
cupeHeBble. B mepuos, Korja oHu He IBETYT, OHM BBIMIAIAT OAMHAKOBO. HaliuTe BEpOSTHOCTH TOTO, YTO

CIIy4aiiHO BBIOpaHHAsI OPXUJIES OKAXKETCSI CUPEHEBOM.

3amanue 11. (2 6amna) MarepuanbHasi TOUKa ABMXKETCS MPSIMOJIMHEHHO TI0 3aKOHY

1 .
X(t) = 3 t°+ 5t° + 25t, rae X—pacCTOSTHUE OT TOYKU OTCUETA B METpax, -BpeMs B CEKYH1aX, U3MEPEHHOE C
MOMEHTa Havalia JABIKEeHUs. B kKakoii MOMEHT BpeMeHH (B CeKyH/Iax) e€ CKOpocTh OyzaeT paBHa 64 m/c?
3aganue 12. (2 6amna) Pemuts ypaBHeHue: 5cos?X -8C0sx+3=0
3amanue 13. (2 Oamn) MotopHast joaka Mpolnia NpoTHB TeueHUs pekd 80 KM M BepHyJach B ITYHKT

OTIIPpAaBJICHUS, 3aTpaTUB Ha O6paTHBII71 IyTb Ha 2 yaca MEHBIIIE. Haiigute CKOpPOCTH JIOAKH, €CJIIN CKOPOCTh

TeueHus paBHa 1 km/4. OTBET AaiiTe B KM/U.

Bananue 14. (2 6amia) BerupcanTts 3HaueHUe BblpaxkeHns: 310837 +49log7 V13



Bapuant Ne 5.
Oo0s3aTeIbHAS YACTh.

3amanue 1. (1 6amn) Py6amka crout 700 py6. XKenst nmpumén B marasus ¢ 3300 pyOneii B kapmane. Kakoe
HauOoJIbIIICe KOJINYECTBO pyOaiiex CMOXKET KYIIUTh Kens?

3amanue 2. (1 6awr) Ha rpaduke n3o0paxeHa 3aBUCHIMOCTh CKOPOCTHU JIBUXKEHHS PEHCOBOTrO aBTOOyca Ha
MapuIpyTe MeXay ABYMSl TOpOJaMH OT BpeMeHU. Ha BepTHUKaIbHON OCH OTMeuYeHa CKOPOCTh B KM/4, Ha ro-
PH30HTAIILHOM — BpeMs B yacax, poIIe/ee ¢ Hayaja ABUKEHHs aBTo0yca.
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HOJ'IB3y5[CI> Fpa(l)I/IKOM, MMOCTAaBbTC B COOTBECTCTBUC KAKAOMY MHTEPBATly BPCMCHU XAPAKTCPUCTUKY ABHIKC-
HHA aBTo6yca Ha 5TOM HHTCPBAJIC.

NHTEPBAJIbI BPEMEHU XAPAKTEPUCTUKUN ABMXEHNW A
A) nepBbIit Hac MyTH 1) O6bu1a OCTaHOBKA AMUTEIBHOCTHIO 30 MMHYT
b) BTOpoii uac mytu 2) ckopocTh aBTO0yCa HE oIlycKajach HUxke 20 KM/4
B) Tperuii yac nytu 3) ckopocTh aBTOOYCa He npesbimana 60 km/a
I') yerBepThIif yac myTH 4) 6b111a OCTAHOBKA JJIUTENBHOCTHIO 15 MUHYT

B taGnurne nox kax o OykBO# yKa)XKUTE COOTBETCTBYIOIINI HOMED. A B IB r

3ananue 3. (1 6ann) Ha kneryaroit 6ymare ¢ kieTkamu pazmepoM 1 cMm X 1 cM n300pakeH MHOTOYTOJIbHUK.

HaﬁHHTe €ro miomanb, 3alMInruTe OTBET B KBAJI[PATHBIX CAHTUMETpax.

3anpanue 4. (1 6aywn) LkonbHOM cTOI0BOM HE00X0AUMO KYIHUTh 250 JTUTPOB COKA Y OJHOTO U3 TPEX
MOCTABIIUKOB. L{eHBI 1 yCIIOBHS JOCTABKU MPHUBEICHBI B TAOIHIIE.



MocraBwmk | CTOMMOCTE coka CroumocTe MononHuTensHele yenosus
{py6. 3a nuTp) aoctaeku (py6.)

A 35 1000 Het
Mpy 3aka3e TOBApA CBLILE

B a 1200 7000 pybnei — noctaska
BecnnatHas
Mpw 3aKaze ToBapa CBLILLE

B 32 1500 9000 pybneii — nocTaska
BecnnaTHanA.

Ckomnbko py0aeit HeoOX0AUMO 3aIUIATUTH 33 CaMYIO JIEHIEBYIO MTOKYIKY C JOCTaBKON?

Baganue 5. (1 6amwr) Haifaute kopens ypapaenms 2°¢ 7~ = 8%

3amanwue 6. (1 6amn) Haiinure xopens ypaBHenus logs (6 — x)=logs 2

3ananue 7. (1 6amn) Haiinute 3nauenue Boipakenust : 2log, 8 + logs 25 +1g 100

3ananue 8. (1 6amn) TeneBuzop y Jluabl ciomalics U MOKa3bIBae€T TOJIBKO OJWH CIydaiiHbIi kKaHan. Jluga
BKJIFOYAET TEJIEBU30P. B 3TO BpeMs Mo ABaAlaT NATH KaHAJIAM U3 MSTHACCITH MOKa3bIBAIOT KHHOKOMEINH.

Haitnure BepossTHOCTH TOTO, UTO JIMa romnaaer Ha KaHal, Iie KOMeIus HE UJET.

JIOonOTHUTEIbHASL YaCTh.
3anmanue 9. (2 6amra) B mpaBmibHO# TpeyroasHoi mupamuae SABC K — cepennna pebpa BC

S —sepmmHa. M3BectHO, uT0 AB =4, a SK = 12. Haitnure tuioniaib 00KOBOH MTOBEPXHOCTH.

=

=

Bamanue 10. (2 6anma) HaiiTi mpoMexyTkn BO3pacTaHus u yosiBanust GyHKImn y = 2x° — 16x — 17
3amanue 11. (2 6amta) Temo ABMXKETCS MO MPSMOM TaK, YTO PACCTOSIHHE S HAYAJIbHON TOYKH H3MEHSIETCS 110
sakony S(t)= 2t3 — 3t?-, rue t-Bpems aBuxeHus B cekyHaax. Haiiaure ckopocTs Tena yepes 2 ceKyHIbl
MocJyIe Havaa JBYKEHHUS.

3amanaue 12. (2 6ama) B tpanenuun ABCD ¢ ocnoBanusimu BC u AD croponst AB, BC u CD paBab 25 cwMm,

a ctopona AD pasna 39 cm. Haiioure cunyc yrima DAB.

3amanue 13. (2 Oamra)Temnoxoa MPOXOJUT MO TEUYCHUIO PEKH JO IyHKTa Ha3HAYCHUSA 255 KM M Iocie
CTOSIHKH BO3BpAIllaeTcs B IMYHKT OTIpaBiieHUs. Haiiure CKOpOCTh TEMIoxoa B HEMOABUKHOW BOJIE, €CIU



CKOpOCTB TCUCHUA paBHa 1 KM/‘-I, CTOsIHKA OJIUTCS 2 Jaca, a B HYHKT OTHpaBJIeHI/IH TCIIJIIOXO 4 B03BpaH_[a€TC}I
yepe3 34 yaca mocie OTIIbITHS U3 Hero. OTBET naiTe B KM/4.

3ananue 14. (2 6amna) Pemuts ypaBaenue: 10g; (X-2) + logy(x-3)=1
Bapuant Ne 6.

Oo0s3aTeIbHAs YACTh.

3amanue 1. Macca measens 250 xr, a Macca ciaoHa 5150 xr. Kakoe HauMeHbIIIee KOJIMYECTBO TaKHUX
MeJZIBeICH CMOT'YT MEPEBECUTH CIIOHA?

3aganue 2.

Ha rpaduke npencrasieHa 3aBUCUMOCTb TEMIIEPATYPHI t BEIIECTBA OT MOTYYEHHOTO KOJTUYECTBA TETUIOTHI
Q. M3HauanpHO BEIIECTBO HAXOAMIOCH B TBEPJIOM COCTOSTHUU. Ha TOpu30HTaIbHOM OCH OTMEYEHO
KOJIMYECTBO TEIUIOTHI B J[0yisiX, HA BEpTUKAIBHOM OCH — TEMIIepaTypa BelllecTBa B rpaaycax Llenbcusi.

f, °C

0 Q,

[Tomp3ysichk TpadMKOM, IOCTaBbTE B COOTBETCTBUE KAKIOMY MPOMEKYTKY KOJTUYECTBA TEIUIOTHI
(0603HaueHO OyKBaMM) COOTBETCTBYIOIIYIO €MY XapaKTePUCTUKY TeMIepaTypbl (0003HaU€HO IU(ppamMu).

Konn4yecTBo Tenjorsi

A) Ab

b) BB

B) BI'

DA

XapakTepucTHKA TeMIlepaTyphl

1) Temrieparypa Bo3pacrtaia ObICTpee BCETo

2) Temrieparypa Obljla MAKCUMAJIbHOM

3) remnepatypa Oblia MOCTOSIHHOM J10JIbILIE BCETO
4) TBEpI0OE TEIIO HATPEBAJIOCH

3ananue 3.Ha xnemuamotl 6ymaze napucosau kpye niowaovio 2,8. Hatioume niowadsb 3aKpauteHHo2o
cexmopa.



et —}

3ananue 4. B Tabnune yka3aHsl 1IeHbI (B pyOJIsix) Ha HEKOTOPbIE KaHLEISIPCKUE TOBaphl B TPEX MaraznHax

ropoja.

Toeap WkoneHuk | TeopyecTeo-B-0dom | Mup KaHyroeapoe
[Wapukosas py4dka (Wwr.) 10 14 12
lNenseanA pydka (LT.) 12 13 15
MpocToi kapanaaw (wr.) 6 5 5
LipeTHbIe KapaHpam (Habop) 50 55 50
TeTpagb B KNETKY (WT.) 5 7 6
TeTpank B NUHERARY (WT.) 6 6 ]

Onpenennre, B KAKOM U3 ITHX Mara3uHOB OKaXETCS CAMBIM JICIICBBIM CJICTYIOIINNA HA0OP KaHIICISIPCKUX
TOBApPOB: J[BE TeJeBbIe PYUYKH, MATh MPOCTHIX KapaHaallei, oAuH Ha0Oop IIBETHBIX KapaHpamiei, 10 rerpaneit
B KJIETKY. B OTBeT 3anummTe CTOMMOCTh JaHHOTO HabOpa KaHLEISIPCKUX TOBAPOB B 3TOM Mara3uHe (B

pyoIIsix).

Bamanue 5. Haiiure kopens ypasuenns 2° = 0,25

° y , 7
3ananue 6. B tpeyronbauke ABC yron C paBen 90° . Haiigute Sin B, eciu sin A= -
3ananue 7. Haiinnre MEHbIINN KOPEHb YPABHEHUS ! 772w =]

3aganue 8. B cpennem u3 1000 caoBbIX HACOCOB, MOCTYMUBIIUX B MpoAaxy, 15 moarekaroT. Halinure
BEPOSITHOCTH TOTO, YTO OJWH CIIYYaitHO BHIOPAHHBIN JIJIsT KOHTPOJISI HACOC HE MOJTEKAET.

. 2
3apanue 9. Haitaure momaas 0CeBOTO CEUeHHS KOHYyca (B cM”), eciti oOpa3yrolas KoHyca paBHa 13 cm, a
IaMeTp OCHOBaHUs paseH 10 cm.

3ananne 10. Haiitu mpoMexyTKH BO3pacTaHus U yObIBaHUS QyHKIMH y = x2 + 2x — 3

3ananue 11 Teno ABMKETCS MPAMONUHENHO MO 3aKoHY X(1)=6t2+t-1. B KaKoif MOMEHT BpeMeHH CKOPOCTh
nBUKeHust OyneT paBHoO 25 m/c? Tlepemenienne nu3MepsieTcst B MeTpax, Bpems - B CeKyHAax.

3ananme 12. Haiinure HanMenbliee 3Hauenne Qyukiun ¥ — X — 27X Ha OTpe3Ke [0:4],



3ananme 13. Tennoxoa MPOXOAUT MO TEYEHUIO PEKU M0 MyHKTa HazHadyeHHs 200 KM M TOCiE CTOSHKHU
BO3BpaIllaeTCs B IYHKT OTIHpaBieHus. Halaure CKOpOCTh TEUEHMs, €CIUM CKOPOCTh TEIIoXoda B
HEMOJIBIDKHOW Bojie paBHa 15 km/4, ctosHka qmmrcs 10 4acoB, a B MYHKT OTHPABICHUS TETUIOXOJ

BO3Bparaercs yepes 40 yacoB mocie oTIUIbITUS U3 Hero. OTBeT JaiiTe B KM/4.

3ananue 14. Pemnts ypaBaenue:logs (5 — x) + logz(—1 —x) = 3



3. Kputepuu onieHUBaHUs

TpeGoBaHMs K BBIMOIHEHUIO 331aHUI HK3aMEHAIIMOHHOM paboThI:

v’ U3 NPEJCTaBICHHOrO PEICHUS TTOHITEH X0/ PACCYKICHHUI 00yUaroIIerocs;

v/ XoJ pemieHus OblI MATeMaTHYECKH IPAMOTHBIM;

v’ IpeJCTaBIEHHBIN OTBET OBLT PABUIBHBIM;

v Meton 1 hopMa ONUCaHus PELICHUs 33149l MOTYT OBITh IPOU3BOJIbHBIMH;

v/ BBINOJIHEHHUE KAXK/OTO U3 33/IaHHIi OI[EHUBAETCS B Oayiax.
3a mpaBWJIBHOE BBINOJHEHHE JIOOOTO 3a7aHus U3 00513aTeJIbHOH 4YacTH 0oOydarommuiics mojy4yaeT OIuH
6amr. Ecnu oOyyaromuiicss MpUBOAUT HEBEPHOE pEIICHUE, HEBEPHBIH OTBET WM HE MPHUBOIAUT HUKAKOTO
oTBeTa, OH moiydaeT 0 6aymioB.

[lpu BbmonHeHMHM rO0OTO 3a7aHUS  AONMOJIHUTEIbHOH YaCTH  WCIOJB3YIOTCS CIEAYIOIINe

KPUTEPUH OLICHKH 3aaHUM:

Baaabl Kputepuu onieHK BbINOJIHEHHOT0 32/IaHUS
2 [TpuBeneHo BepHOE 00OCHOBAHHOE PEIICHUE, IPUBE/ICH MTPABIIBHBIN OTBET
. [IpuBeneHo BepHOE pellIeHUE, HO JOMYIEeHA BRIYUCIUTEIbHAS OMKUOKA WM OMKCKA, TPU 3TOM
MOJKET OBITh MOJYYEeH HEBEPHBI OTBET
05 Pemenne HavaTo JIOTMYECKH BEPHO, HO JIOMYIIEHA OMUOKA, JIMOO pelieHUe HE JOBEIACHO 0
, KOHI[A, IIPH 3TOM OTBET HEBEPHBIN MU OTCYTCTBYET.
0 HesepHoe pelieHne, HeBepHBIN OTBET UM OTCYTCTBUE PEIICHHUS.
3agaHus banasr [Ipumeuanue
1-8 8 Kasxnprit mpaBuibHBIN O0TBET 1 Oast
9-14 12 Kasxnprit mpaBuiibHBIN OTBET 2 Oaia

MaxkcumanbHbli 0ani 3a padoty — 20 6ajioB

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANILHOU cucmeme

Yucsao 6a/510B, HEOOXO0AUMOE 1JIsI TOJTyYCHHSA
OTMETKH
OrMmerka
COYUATLHO-IKOHOMUYECKULL .
mexHu4eckul npogus
npoguis
«3» (y1IOBJIETBOPUTEIILHO) 8-11 8-11
12-18
«4» (xopo11o) (HEe MeHee OJTHOTO 3a/IaHUS 12-18
W3 JIOMTOJITHUTEIILHON YacTH )
19-20
«5» (OTAMYHO) (He MeHee JIBYX 3aJjaHui U3 19-20
JIOTIOJTHUTEIIbHON YacTH)




3.3. Kpurepuu oneHUBaHus!

1.Conepxanne u o0beM Marepuana, MOIJIEKAIIETO MPOBEPKE, ONPEENSETCS MporpamMmon. [lpu
IPOBEPKE YCBOCHHUSI MaTepHaja HYXXHO BBISIBISATH IOJHOTY, HPOYHOCTH YCBOCHHS CTYJCHTaMH
TEOPUHU U YMEHHUS IPUMEHSTH €€ Ha TPAKTHKE B 3HAKOMBIX M HE3HAKOMBIX CHTYaIHSIX.

2. OcHOBHBIMH (pOpMaMU IPOBEPKHU 3HAHUN U YMEHUH CTYAECHTOB I10 MAaTEMATUKE
ABJIAIOTCS NUMCbMEHHAsl KOHTPOJIbHAsL paboTa, CaMOCTOSITENbHAs padoTa, TECTUPOBAHUE,
YCTHBIN OIIPOC.
3. Ilpu OLEHKE NUCBMEHHBIX M YCTHBIX OTBETOB IIPENOJABATENb B IEPBYI0 OYEPEIb YUUTHIBACT
IMMOKa3aHHbIC CTYACHTAMH 3HAHUSA W YMCHHA. OI_ICHKa 3aBUCUT TAKKC OT HaJIMYUA U XapaKTepa
HOTPEIIHOCTEN, JOMYIEHHBIX CTYACHTAMH.

Cpenu MOTpEenIHOCTeH BBIACIAIOTCS OMIMOKH W HENO4YeThl. [lorpenrHoCcTh CUYHMTAeTCs OUTMOKOM,
€CIIM OHa CBUJETEIBCTBYET O TOM, YTO CTYJCHT HE OBJIAJIe]] OCHOBHBIMU 3HAHUSIMHU, YMEHUSIMHU,
YKa3aHHBIMU B [TpOrpamme.

K HEAOUCTaM OTHOCATCA HNOTPCHIHOCTH, CBUACTCILCTBYIOIIMEC O HEAOCTATOYHO IIO0JIHOM HJIN
HEAOCTAaTOYHO IMPOYHOM YCBOCHHUHU OCHOBHBIX 3HAHWUH U YMGHI/Iﬁ WIH 00 OTCYTCTBHUUA 3HaHI/II\/JI, HEC
CUUTAOIINXCA B ITPpOrpaMMeE OCHOBHBIMHU. HeI[O‘IeTaMI/I TAKIKC CHUTAIOTCA: IMOrpCIIHOCTU, KOTOPBIC
HC IIPUBCIN K HCKAXKCHUIO CMbBIC/IA TIOJYUYCHHOTO CTYACHTOM 3aJaHus MU crocoba ero
BBITIOJITHCHH A, HCAKKYpaTHAas 3alliCh, He6pe>1<H06 BBITIOJTHCHHUEC UCPTCIHKA.

I'panuua Mexy ommrOKaMu U HeZ0YeTaMU SBJISIETCS B HEKOTOPOH creneHu ycioBHOH. Ilpu onHux
0OCTOATENIbCTBAX  JOMYIIEHHAss  CTYACHTaMH MOTPEIHOCT  MOXKET  PaccMaTpUBAThHCSA
npenojaBaTesieM Kak olnOKa, B IPYyroe BpeMs U MpHU APYTrUX 00CTOATENbCTBAX — KaK HEJJOUET.

4, 3aI[aHI/I$I AJI1 YCTHOTO U MUCBMEHHOI'O OIMpOCa CTYACHTOB COCTOAT U3 TCOPCTUUCCKHUX BOIIPOCOB U
3aaad.

OtBer Ha TeOpeTI/I‘{eCKI/Iﬁ BOIIPOC CUUTACTCA 6esynpeqHHM, €CJIn 1O CBOCMY COACPIKaHHIO
MOJIHOCTBIO COOTBCTCTBYCT BOIIPOCY, COHACPKHUT BCC HeO6XOI[I/IMLIe TCOPCTUUCCKHUC (I)aKTLI u
000CHOBaHHBIE BBIBO/JIBI, @ €I'0 U3JIOKCHUC U IMMCbMCHHAA 3allUCh MATECMATHYCCKU I'PAMOTHEBL U OT-
JIMYAKOTCA MOCJICAOBATCIIBHOCTBIO U dKKYPAaTHOCTBIO.

Pemenue 3agaum cumtaercs Oe3ynmpeyHbIM, €CIM MPAaBMWIBHO BBIOpaH CHOCOO pEelIeHHs, caMo
pelIeHHe COMPOBOXKIAETCSI HEOOXOAMMBIMU OOBSICHEHUSIMH, BEPHO BBIIIOJIHEHbl HYXHbBIE
BBIUMCJIEHHUSI U TpeoOpa3oBaHUs, MOITYYEH BEPHBIH OTBET, MOCIEAOBATEIBHO M AaKKypaTHO 3a-
IIMCAHO PEILICHUE.

5. OrmeHka oTBETa CTYACHTa TPHU YCTHOM M MHUCBMEHHOM OIPOCE MPOBOJMUTCS MO MATHOAIIBHOMN
CUCTEME, T. €. 32 OTBET BBICTABIIAETCS OJHA M3 OTMETOK: 1 (I10X0), 2 (HEYIOBJIETBOPUTENBHO), 3
(YAOBIETBOPUTENHHO), 4 (XOpOIIIO), 5 (OTIUYHO).

6. IlperogaBarens MOXKET MOBBICHUTH OTMETKY 32 OPUTHHAIBHBINA OTBET HA BOIPOC WM OPUTHHAIHHOE
pelIeHne 3a7a9u, KOTOPBIE CBUIETEILCTBYIOT O BEICOKOM MaTeMAaTHYeCKOM Pa3BUTHH CTYIEHTA; 3a
pelieHue 0oJiee CII0XKHOM 3a/lauM UJIM OTBET Ha 0oJiee CIOXKHBIA BOMPOC, MPEITI0KEHHBIE CTYIEHTY
JIOTIOJTHUTEIIFHO TIOCIIE BBITTOJTHEHHS UM 3a/IaHUH.

Kpurepun ommoox

K rpy0dbiM  ommuOKkamM OTHOCATCS OLIMOKH, KOTOpbIe OOHAPYXKHBAIOT HE3HAHHE
CTyAeHTaMH (OpMyJl, IPaBUJI, OCHOBHBIX CBOICTB, TEOPEM U HEYMEHHE UX NPUMEHATh; HE3HAHUE
NPUEMOB pELICHUs 3a/a4, pacCMaTpPUBAaEMbIX B Y4eOHMKAaX, @ TAKKE BBIYMCIUTEIbHBIC OIIMOKH,
€CJIM OHM HE SBIIAIOTCS OMMUCKOM;



K HerpydbiM omuOKaM OTHOCATCS: TOTEPsl KOPHS WM COXpPaHCHHWE B OTBETE
MIOCTOPOHHETO KOPHS; OTOpackiBaHue 0€3 OOBSICHEHHI OTHOTO U3 HUX U PaBHO3HAYHBIC UM;

K HeAoYeTaM  OTHOCATCA: HCPAIUOHAJIILHOC PCHICHUC, OIMMCKHU, HCEAOCTATOYHOCTH
HJIN OTCYTCTBHUC HOHCHCHHI;'I, 000CHOBAHHUI B PEUICHUAX.

OIIeHKa YCTHBIX OTBETOB

OTBeTr OLICHUBACTCS OMMEMKOIL «5», €CIIM CTYICHT.

MIOJTHO PACKPBLI COJIEpKaHUE MaTepHrala B 00beMe, IPeayCMOTPEHHOM MTPOrpaMMOoil U y4eOHUKOM,
U3JI0KUJI MaTepraj IPaMOTHBIM SI3bIKOM B OIPEAEICHHON JIOTMYECKOM MOCIIEN0BaTEIbHOCTH, TOYHO
HCIOJIb3YSl MAaTEMATUYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIUKY;

IIPABUJILHO BBIMOJHWI PUCYHKH, UEPTEXHU, TPAPUKH, COMYTCTBYIOILUE OTBETY;

[OKa3aJl YMEHHME WJUIIOCTPUPOBATh TEOPETUYECKHE IIOJIOKEHUS KOHKPETHBIMU IpUMEpamH,
IPUMEHATh UX B HOBOW CUTYallUU MPH BBIIOIHEHUH IPAKTUUYECKOTO 3a/1aHMs;

MIPOJEMOHCTPHUPOBAJ YCBOGHHE PaHEe M3YYEHHBIX COIYTCTBYIOIIHUX BOIPOCOB, C(HOPMUPOBAHHOCTH U
YCTOMUYMBOCTh MCIIOJIb3YEMbIX IPU OTPaOOTKE YMEHUH U HABBIKOB;

OTBEYaJl CaMOCTOATEIbHO 0€3 HaBOASIIMX BOIPOCOB IpenoaaBareis. Bo3MOXHBI OJHA - JBE
HETOYHOCTH IIPU OCBEILEHUU BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJKAX, KOTOPbIE 00y4aroImuiics
JIETKO MCIPABUJI IO 3aMEUYAHUIO IIpenoaBaTes.

OtBeT OLICHHUBACTCA OTMETKOM «4», €CJI1 OH YOOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I${M Ha OLCHKY
«5 », HO IIPpX 3TOM UMCCT OAUH U3 HCJOCTATKOB!

B U3JIOKEHHH JOMYIICHBI HEOOJNbIIME MPOOEbl, HE MCKA3HMBIIUE MAaTEMaTHYECKOE COJICpKAHHE
OTBETA;

JOMYIIICHBI OJTUH — JIBa HEJI0UETa TPU OCBEIICHUHA OCHOBHOTO COJICP)KAaHUsI OTBETA, UCIIPABIICHHBIE IO
3aMEeYaHuIO TPEeroIaBaTesis;

JOMYIICHBI OMKMOKa Wik 0oJiee IBYX HEJIOYETOB IMPHU OCBEIICHWU BTOPOCTENICHHBIX BOIPOCOB M B
BBIKJIaJIKaX, JIETKO UCTPABJICHHBIC 110 3aMEUYaHHI0 TPETOIaBaTesl.

OtMeTKa «3» CTaBUTCS B CICAYIOMUX ClIydasax:

HETOJHO WJIM HEMOCJEIOBATENbHO PACKPBITO COJIEp)KaHWE Marepualia, HO TOKa3aHo oOrmiee
MMOHMMAaHKUE BOIMPOCAa U MPOJEMOHCTPUPOBAHBI YMEHHUS, NOCTATOUHBIC IJSl NalbHEHIIEro yCBOCHHS
mporpaMMHOTO Matepuana (ompeneneHable «TpeboBaHUAMH K MaTEMAaTHYECKOH MOATOTOBKE
00yJaroIuxcs»);

UMENHUCh 3aTPyJHEHUS WU JIOMYIICHBl OIMIMOKM B ONpEACNeHUU TMOHSTUN, WCIOIb30BAHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHM, 4YEPTEKaX, BBIKIAJKAX, MCIPABICHHbIE TOCIE HECKOIbKUX
HaBOISIITUX BOIMPOCOB MPETIOaBaTENS;

CTYJIEHT HE CIPABUJIICS C MPUMEHEHUEM T€OPHUH B HOBOW CUTYallMU NP BBINOTHEHUHU MPAKTUUECKOTO
3aJlaHusl, HO BBITIOJHIII 3aJJaHHsI 0053aTeIHHOTO YPOBHS CII0)KHOCTH 110 JAHHOU TeMe;

MpU 3HAHUU TEOPETUYECKOT0 MaTepHuasa BBISBICHA HEIOCTaTOYHAs CHOPMHPOBAHHOCTH OCHOBHBIX
YMEHHUH U HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CIECAYIOIINX CIydasx:



®  HE PaCKpHITO OCHOBHOE COZICPKaHHE YIeOHOT0 MaTepHaa;
e 00OHapy)XCHO HE3HAHWE WJIM HEIMIOHMMaHHE CTYICHTOM OoJjblIell Win Haumboyee  BaKHOH 4acTh
y4eOHOTO MaTepuana;
® JIONMYyLICHBI OUIMOKK B OIPE/ICIICHUU HNOHSITHUIA, IPU MCIOIb30BAHINH MATEMAaTHYECKOW TEPMHHOJIOTUH,
B PHCYHKax, 4epTe)Kax WM rpadukax, B BBIKJIAIKAX, KOTOPbIC HE HMCIPABICHBI MOCIE HECKOIBKHX
HABOJISIILMX BOIIPOCOB ITPEIIOIABATEIIS.

Otmetka «1» cTaBUTCS, €CIIN:

® CTyACHT 06Hapy>1<1/u1 IMOJIHOC HC3HAHUC U HCITIOHUMAHUC U3Yyd1aCMOI0 y‘-Ie6HOFO Marcpurajia ujil HC
CMOT OTBC€TUTH HHA HAa OAWH M3 IIOCTABJICHHBIX BOIIPOCOB I10 U3y4aCMOMY MaTCpUaly.
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http://www.mathematics.ru
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http://www.math.ru

Exponenta.ru: od0pa3oBare/ibHbIIi MATEMATHYECKHUI CalT

http://www.exponenta.ru

Bcesi aiieMenTapnasi Matematuka: CpeaHsisi MaTeMaTHYeCKasi HHTEPHET-IIK0JIa

http://www.bymath.net

I'eomeTpuyeckuii mopraJ

http://www.neive.by.ru

I'paduxku pynkumii

http://graphfunk.narod.ru

JAnpakTudeckue MaTepuaabl M0 HHPOPMATHKE U MATEMAaTHKE

http://comp-science.narod.ru

EI'D no matemaTHke: NOAr0OTOBKA K TECTUPOBAHUIO

http://www.uztest.ru

HNurepHer-npoekT «3axaum»

http://www.problems.ru

MaTteMaTH4YeCKHE ATIOAbI

http://www.etudes.ru

MartemaTHKa B IOMOIIb IIKOJBHUKY H CTYACHTY (TeCThI 10 MaTeMaTHKe online)

http://www.mathtest.ru

MaremaTuKa Ui HOCTYNAKOIIMX B BY3bl

http://www.matematika.agava.ru

MeToauka npenogaBaHusi MATEeMATHKH

http://methmath.chat.ru

Yuureabckas razera

http://www.ug.ru

I'azera «MarTemaTuka»

http://mat.1september.ru

Caiit "/lomamHee 3a1anue': 3a1a4u Ha CMEKAJIKY

http://www.domzadanie.ru

CaiiT yueOHO-METOANYECKOr0 KOMIUIEKTa 10 MaTeMaTuke it 5-11-X kimaccoB

http://muravin2007.narod.ru

Caiit yuurtens marematuku 1 uHpopmatuxku U.A. 3aiineBoit

http://www.zaitseva_irina.ru

Caiit yuntens matemaruku 1.0. Kapnosoii

http://matica.nm.ru

Marepuansl o MmareMaTrke B EqnHoi komekiun nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB

http://school_collection.edu.ru/collection/matematika/
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