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

KOHTpOJIBHO-U3MEPUTEBHBIE  MaTEPHUAIIBI IIPpEAHA3HAYEHbl JUI1 KOHTPOJIA M  OLEHKH
00pa3oBaTEeNbHBIX JOCTM)KEHUIH CTYIEHTOB, OCBOMBIIMX HPOTpaMMy Y4e€OHOH IUCIUILTMHBI
«MaremaTHKa».

®OOC BKIIOYAIOT KOHTPOJBHBIE MaTepUaibl JUIsl MPOBEACHUS TEKYIIEro KOHTPOJIS M HUTOrOBOM
aTTecrtaiuu B GopMe IK3aMeHa.
®OC pa3paboTaHbl Ha OCHOBaHUHU:

OCHOBHOW TpoecCHOHANBHOM 00pa3oBaTeNbHOM TMPOrpaMMbI [0 HAMPABICHHUIO MOJATOTOBKU
npodeccun CITO 09.01.03 Mactep no o6paboTke nudpoBoit uHGopMaIu



2.Pe3yabTaThl 0CBOCHHS Y4eOHOM AU CHUIINHBI

B pesynpraTe ocBoeHHMs ~ y4eOHOM  JUCHMIUIMHBI  CTYIAEHT JAODKEH  o0mamath  oOmuMu
KOMITETECHIUAMHU, BKJIFOYAIOIIUMH B ce0s1 CIIOCOOHOCTb:

OK 1. Ilonumarh CyOIHOCTh M COLMAIBHYIO 3HAaYMMOCTb CBOEH Oyaymied mpodeccuu, mposiBIsATh K HEH
YCTOWYMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JICSATEIBHOCTh, UCXOMS W3 IEIH U CIIOCOOOB €€ JOCTHIKCHUS,
OTNpeJICTICHHBIX PYKOBOIUTEIIEM.

OK 3. AnanmuzupoBaTh pabOuyr0 CUTYaIMIO, OCYIIECTBISATh TEKYIIUH U UTOTOBBIA KOHTPOJIb, OLIEHKY U
KOPPEKIIHIO COOCTBEHHOM JIeATeILHOCTH, HECTH OTBETCTBEHHOCTH 32 PE3YJIbTAThI CBOCH pabOThI

OK 4. OcymectBisaTh mouck uHPOpManuuM, HEOOXoMUMOW 1 3(PGEKTUBHOTO  BBIMOTHEHUS
npoeCCHOHATBHBIX 3ajad.

OK 5. MHcnonb3oBath HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUHW B MPO(ecCHOHATBHOM
NeSITEIbHOCTH.

OK 6. PaGoratp B koMaH e, 3¢(HEeKTUBHO 00IIATHCA C KOJIJIETaMu, PyKOBOJICTBOM, KIIMEHTAMHU.

OK 7. UcnonHsATh BOMHCKYIO 005S3aHHOCTh, B TOM YHKCJIE€ C MPUMEHEHUEM MOMYyUYEHHBIX MPodeccnoHalbHbBIX
3HAHUH (17151 FOHOIIICH )

Pe3synbpTaTom ocBOEHUS AMCLUILUIMHBL SBISIETCA MOTY4eHHE (OCBOEHUE) 3HAHUM U YMEHUI

PesynbTaTnl 00yyeHus

Iloka3aTenu oneHKH pe3yJbTaTa
(ocBOEHHBbIE YMEHHUS1, YCBOCHHbIE 3HAHUS)

YMmenus:
pemath JMHEWHBIE U KBAaJpaTHbIE YPABHEHUS U MOJIy4YeHUE KOPHEH JTMHEHHBIX U KBAIPaTHBIX
yYpaBHEHUS, CBOASIINECS K HUM; YpaBHEHUW U YpaBHEHUU, CBOMIAIMIMXCA K

HUM, O0OOCHOBaHME BbIOOpa (opMyn Ui
pemieHusT  KBAJPaTHBIX  ypaBHEHHH U
HETIOJTHBIX KBaJ[PAaTHBIX YPAaBHEHHIA;

BBIIIOJIHATEL JICHMCTBUS C JIEHCTBUTEIIFHBIMI YHCJIAMU, | BRIIOJHEHHE ACUCTBHU C IEHCTBUTCIIHLHBIMU

IMOJIb30BATLCA KAJIBKYJIATOPOM IJISA BBI‘-II/ICJ'ICHI/II‘/JI, YucCiiaMHu, ACMOHCTpalusa yMCHI/Iﬁ
HaxoauThb HpI/I6J'II/I)KéHHBIC BBIYHCIICHHUA, HUCITIOJIBb30BaHUA KaJIBKYJIATOpa JJIsL
BBIUMCIICHUH n HaXO0XJICHUA

MPUOIMKEHHBIX BHIUMCIICHHUIA;

pelaTth JUHENHBIE U KBaJpaTHbIE HEPABEHCTBA, W3JI0’)KEHUE OCHOBHBIX JTallOB  PEIICHUS

CHUCTEMbl HEpPABEHCTBA; JIMHEMHBIX M KBAJPaTHBIX HEPABEHCTB U HX
CHUCTEM;

MPOU3BOAUTE JEHUCTBUS C BEKTOPAMMU; dbopMynupoBaHHE TPaBUI  CIOXKEHUA U
BEIYUTAHUSA BEKTOPOB, JIEMOHCTpAIUs
YMEHHUHI  BBINOJHEHUS NEUCTBUI Han

BEKTOpaMH;




MCIOJIb30BATh CBOMCTBA 3J€MEHTAPHBIX (DYHKIMUA MPH | U3TI0KEHHUE CBONCTB byHKIMI u

pELIEeHNN 3aa4 U yIIPaKHEHUI; JIEMOHCTpALHS IIOHMMAHHS 1754
UCIOJBb30BaHUsl IIPU PELIEHUU  3a7ad U
YIIPa)KHEHUM;

BBITOJIHATh TOKJECTBEHHBIC MPEOOpa30OBaHUS CO IIPUMEHEHHE TOXIECTBEHHBIX

CTENEHHBIMH, JIOTapU(PMUUECKUMU U npeoOpa3oBaHuit Haj CTCIICHHBIMU,

TPUTOHOMETPUYECKUMH BBIPAKCHUIMM; JorapupMUIECKUMHU u
TPUTOHOMETPUYECKUMHU BBIPAKCHUSMY;
o0ocHOBaHMe  BbIOOpa  (QOpPMYyNIBI WM

CBO¥CTBA (PYHKUUH IS TpeoOpa3oBaHuUs;

CTPOUTH rpadukn II0Ka3aTebHBIX,
JorapupMUUECKUX u TPUTOHOMETPUUYECKUX
(GyHKUIUH, BBIIOJTHATh MX NPEOOpa30BaHUS;

CO3/1aHKe rpadukoB MOKa3aTeIbHbIX,
JOrapu(PMHUUECKUX U TPUTOHOMETPUUYECKHX
byHKIHH, JIEMOHCTpALIUS YMEHHUI
BBIIIOJIHEHUSI  TIPEoOpa3oBaHUll  TpauKoOB
Takux QyHKIUI;

BBIYUCIIATE IMPOU3BOAHBIC H HCpB006pa3HBIC,

MMOJIYYCHHEC IPOU3BOAHBIX U HepBOO6paSHI)IX

OIIpeCIEHHBIE UHTETPAJIbl, IPUMEHSITh HEKOTOPBIX byHKUHH, IIOCTPOCHHUE

ONpeIeIEHHBIN HHTETPAI JUIsl HAXOXKIACHUS KPUBOJIMHEHHON Tpaneuuy, Hax0XKJICHue €€

IUIOUIAI KPUBOJMHEHHON Tpalenuu; Womaad C MOMOLIBIO  ONPEAEIEHHOTO
UHTETpaa;

IIPUMEHATh CBOWCTBA MNPSAMBIX U IUIOCKOCTEW B 00oCHOBaHUE CBOMCTB  IIPSAMBIX U

IIPOCTPAHCTBE NPU PELICHUM 3a]1ay;

IJIOCKOCTEH B TPOCTPAHCTBE NIPH pPEUICHUU
3a7a4;

n300pakaTh TE€OMETPUYECKUE Teja Ha IJIOCKOCTH U
B IIPOCTPAHCTBEC, CTPOUTH HUX CCUYCHHA IINIOCKOCTBIO,

JIEMOHCTpALUS YMEHUI MOCTPOEHUS
FEOMETPUYECKUX TEI M HUX CEYCHHM  Ha
IJIOCKOCTH U B IIPOCTPAHCTBE;

peuaTth 3aaa4u Ha BBIYUCICHUC ILIOIa e
HOBerHOCTeﬁ u 00BEMOB TCOMCTPHUICCKUX TCJI;

ompezneneHue (HOopMynbl UISI  BBIYUCICHUS
wionianed 1 00bEMOB reOMETPUUECKUX Te,
MIPUMEHEHHUE WX JIJIS PEIICHUS 3a/1a4;

YMETh MPUMEHSITh OCHOBHBIE TMOJIOKEHHUS TEOPUH
BEPOATHOCTEN M MATEMATHYECKOW CTATHCTUKH B
MpoeCCUOHAIIBHON IS TEIHHOCTH.

BBIZICIICHUE OCHOBHBIX DJJIEMEHTOB TEOPUU
BEPOSITHOCTEMN U MaTEeMaTU4ECKON
CTaTUCTUKH, pELICHUE IPAKTUYECKUX 3a/1a4.

3HaHuA:

OCHOBHBIE (DYHKIMH, UX TPaQHUKU U CBOWCTBA,;

[IEPEYHCIICHNE OCHOBHBIX  (DYHKILIHH,
dbopMynupoBaHHE WX CBOICTB, ONMCaHUE
npoliecca MoCTpoeHus rpaduKoB.;

OCHOBBI U PepeHIIuaNbHOTO W WHTETPAIBHOTO | (hOpMyITHpOBaHHE npaBuil U Qopmyn
WCUYUCIICHUH; nudepeHMaIBHOTO W HWHTETPAIBHOTO
HWCYHCJICHHI;
U3II0KEHUE QITOPUTMOB eIIeHUs
QJITOPUTMBI pelieHus TPUTOHOMETPHUECKHUX, P P
. TPUTOHOMETPHYCCKHUX, TIOKA3aTeNbHBIX M
MOKA3aTeIbHBIX, JIOTAPUPMUICCKUX ypaBHCHUH U .
) norapuMUUIECKUX ypaBHEHUU u
HEPaBEHCTB;

HEPABEHCTB;




. .. omnpeeneHue OCHOBHBIX CBOICTB
OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX (YHKIIHIA; .
AIIEMEHTAPHBIX (PYHKIIUI;
OCHOBHBIE [TOHSATHUS BEKTOPHOU anreOpsl; dbopmynupoBanue onpezeseHui u

BBIJICJICHUE OCHOBHBIX IOHSITHH BEKTOPHOM
anreopswl;

OCHOBHBIC IMOHATHA U OIIPCACIICHUS CTEPEOMETPHUHN,

Lo . 000CHOBaHHE OCHOBHBIX  TIOHSTHH
OCHOBBI JIMHEHHOI anreOpsl; o
JMHEWHOU anreOpsl;
y3HaBaHHE reOMETPHUUCCKUX Tell,

dbopMynupoBaHHE OCHOBHBIX TMOHITHH U
oTpefieNieHu CTepEOMETPHH;

CBOMCTBa reOMETPHUIYCCKUX TCIT U HOBerHOCTeﬁ;

IIEPEYUCIIEHNE CBOMCTB r€OMETPUUYECKUX TeEI
U UX IIOBEPXHOCTEM;

. . . BEIJICTICHHC dbopmyi TIoMIaIeH
dbopMyIbl IOMmAAed MOBEpXHOCTEH U 00BEMOB; . ;
MOBEPXHOCTEH M 00BEMOB;
) U3II0KEHUE OCHOBHBIX MOHSTUN
OCHOBHBIE TMOHSATHS KOMOMHATOPHUKH; CTAaTUCTHKH,
. KOMOMHATOPUKH, CTATUCTUKA H  TCOPHH
TEOpUU BEPOSTHOCTEH. -
BEPOSITHOCTCH.
3.0ueHka ocBOCHUS YU4eOHOM IMCUMILINHBI
3.1.®opMBbI KOHTPOJISI M OLIEHUBAHUS YJIEMEHTOB YUeOHOMH THCIIUNITHHBI
@DopMBbI KOHTPOJISI U OIIEHUBAHUS
JIeMeHT y4eOHoM
. TemaTnuyeckuit HTorosbii
AMCIMILTHHBI Texyumii KOHTPOJIb
KOHTPOJIb KOHTPOJIb
Tema 1. Omnpoc, CamocTosTenbHas
PazBuTHE OHATHSA 0 YHCJIE CaMOCTOSTEIbHASI pa60Ta
paborta
Tema 2. Omnpoc, KonTponbHas
Kopuu, crenenu u MaTeMaTHJIECKHil. pabora
Jorapupmsi JIMKTAHT,
CaMOCTOsITeNIbHAs
pabota
Tema 3. Omnpoc, KonTpoabHas
IIpsiMble M IJIOCKOCTH B TECTUPOBAHUE, paborta
pocTpaHcTBE CaMOCTOSATENIbHAS
paborta
Tewma 4. Omnpoc, KoHnTponbHas
KoopauHaTsl 1 BeKTOPbI TECTUPOBAHUE, paborta
CaMOCTOsITeNIbHAs
pabora
Temas. Ompoc, KontponbHas
OCHOBBI TPUTOHOMETPUH TEeCTHPOBAHHE,




CaMOCTOSATEIIbHAS paborta
paborta
Tema 6. Omnpoc, Kontposnbnas
DOyHKUUH U TpaduKu. TECTUPOBAHUE, pabora
CaMOCTOSITENIbHAs
paborta
Tema 7. Ompoc, [IpoBepounas
KomoOunaropuka TECTUPOBAaHUE, pabora
camMoCTOsITeNIbHAs
pabora
Tema 8. Omnpoc, Konrtposnbnas
Tpuronomerpuyeckue TECTUPOBAHUE, paborta
YPaBHEHHS M HEPABEHCTBA CAMOCTOSTENLHAS
paborta
Tema 9. Ompoc, Konrtponbnas
MHOFOFpaHHI/IKH n KpyrJble TECTUPOBAHUE, pa60Ta
Teaa CaMOCTOSATENbHAS
paborta
Tema 10. Omnpoc, KonTpoabHas
Havana matemaTuieckoro TECTUPOBAHHE, pabora
aHajm3a CaMOCTOSATE IbHAS
pabota
Tema 11. Omnpoc, KoHnTponbHas
HHTerpaji u ero NnpuMeHeHNe | TecTUPOBAHME, pabora
CaMOCTOSITeNIbHAs
paborta
Tema 12. Omnpoc, IIpoBepouHas
DJIeMEHTBI TEOPHH TECTUPOBAHUE, pabora
BeposiTHOCTEi " CaMOCTOSTENbHAS
MaTeMaTH4YeCKOu paGorta
CTATUCTUKH.
Tema 13. Omnpoc, KonTponbHas
YpaBHeHHsI M HEPABEHCTBA TECTUPOBAHUE, pabora
CaMoCTOsITeNIbHAs
paborta
Tema 14. Hrorosas DK3aMeH
HOBTOpeHI/Ie Kypca KOHTPOJILHASA
pabota

Tunsl 3a7aHuii 1151 TEKYILIEr0 KOHTPOJISI U KPUTEPHU OLEHKHU

HpeI[MeTOM OLCHKU OCBOCHUA OUCHUILIMHBI SBJIAIOTCA YMCHHA, 3HaHHA, 06H_[I/IC KOMIICTCHIINH,

CITOCOOHOCTD IIPUMCHSATH UX B Hp&KTH‘IGCKOﬁ JCATCIIBHOCTH U HOBCCI[HCBHOﬁ KHU3HHU.




e Tun (Bux) IIpoBepsiemble 3HAHUS U Kpurepum ouenkn
3ajaHus yMeHusl
TecTsl 3HaHUE OCHOB «5» - 100 — 90% npaBUITBHBIX OTBETOB
MaTEMaTUKH «4» - 89 - 80% mpaBUIBHBIX OTBETOB
1 «3» - 79 — 70% mpaBUIbHBIX OTBETOB
«2» - 69% u MeHee IpaBUIIbHbBIX
OTBETOB
Y CTHBIE OTBETHI 3HaHuE OCHOB YCTHBIE OTBETHI HA BOIPOCHI JIOJIKHBI
2 MaTeMaTHKU COOTBETCTBOBATH KPUTEPUSIM OL[CHUBAHUS
YCTHBIX OTBETOB.
KonTponbHas 3Hanue ocHOB MateMaTHku | «5» - 100 — 90% mpaBuIbHBIX OTBETOB
(camocTosATENbHA | B COOTBETCTBHH C «» - 89 - 80% npaBUIbHBIX OTBETOB
3 | s1) pabora MPOUICHHON TeMOU U «3» - 79 — 70% mpaBUIbHBIX OTBETOB
YMEHHMS IPUMEHEHUS «2» - 69% u MeHee npaBUIbHBIX
3HAHUH Ha PAKTUKE OTBETOB
CocraBnenue YmMmenue opueHTHpoBaThes B | COOTBETCTBHE COEep KaHUs pabOThI,
KOHCIIEKTOB, UH(POPMALIMOHHOM 3asBICHHOHN TeMe, ITpaBuiIaM OPOPMIICHHS
4 pedeparos. MIPOCTPAHCTBE, COCTABIATh | PaOOTHI.
KOHCTIEKT.
3HaHuUe IpaBUIl
odopmuenus pedeparos.
[IpakTuueckue YMeHue npuMeHsTh «5» - 100 — 90% npaBUITBHBIX OTBETOB
paboThI MOJTy4YCHHBIC 3HAHUS HA «» - 89 - 80% mpaBUIIBHBIX OTBETOB

IIPaKTHUKCE.

«3» - 79 — 70% mpaBUIbHBIX OTBETOB
«2» - 69% u MeHee NpaBUIIbHbBIX
OTBETOB




3.2.TunoBpble 3a1aHus JJI51 OLIEHKHN YCBOEHH S Y4eOHOM U CHUIIMHBI.

3.2. 1. CrapToBasi IMarHOCTHKA TMOATOTOBKHM O0YYaIOIMXCHA MO HIKOJbHOMY KYpPCY MaTeMaTHUKHU
BxonHas koHTpoJibHas paboTa MPOBOAMUTCS C LENbIO TPOBEPKU OCBOCHUSI CTYJIEHTAMH COJIEP KaHUS
oOpazoBanus o maremaruke. dopma paboThl oOecmeurBaeT IMOJHOTY MPOBEPKH 3a CUET BKIIIOUEHUS
3a/laHMM, COCTaBJIEHHBIX Ha MaTepuaje OCHOBHBIX pasleioB mnpeamera «Maremarukay B IIKOJIE:
YpaBHECHHS, HEPAaBEHCTBA, CTEICHU, JCUCTBUS C JEHCTBUTCIBHBIMH YHCIAMH, TMPOUEHTHI, Trpaduku
aneMeHTapHbIX (pyHKuui, Teopema Iludaropa. Konrponbnas paboTta BiIOYaeT 3aJaHUs JBYX YpPOBHEH:
06a30BOro M IMOBBIIIEHHOTO, KOTOPbIE MPEACTaBIEHbl B BHJAE TECTOB, YTO IO3BOJIAET KOHTPOJIUPOBATH
pe3yibTar.

[Tpu BBIMOSHEHUM  3aJlaHUi 0a30BOTO ypOBHS (YacTh 1) CTYAEHTBHI JODKHBI HPOJEMOHCTPUPOBATH
OTIpeICNICHHYI0 CUCTEMHOCTh 3HAHUHU, YMEHHE MOJIb30BaTHCS MATEMAaTHUECKUMU TEPMUHAMHU, PAaCliO3HABAThH
3a/laHMsl. DTH 3aJ]aHus COCTaBIAIOT He MeHee 70% Bcel paboThI.

3aaHus YacTH 2 HAMPABJICHBI HA TIPOBEPKY BIIAJCHHS MAaTCPUAIOM Ha MOBBIIICHHOM YPOBHE. Takke B
paboTe MPOBEPSIOTCS BEIYHCIUTEIILHBIC HABBIKH.

J1ig moy4eHusl MOJ0KUTENBHOTO pe3yabTaTa CTYJAEHTY JIOCTaTOYHO BHITIOJHUTH 3aaHus 6a30BOTO
ypoBHS (4acTH 1).
Bpemsi Ha BbInoJiHeHHe PadoTbHl 45 MUHYT.

B PE3YJIbTATC BBINIOJHCHUSA KOHTpOJIBHOfI pa6OTI)I CTYACHTHI OOJIKHBI IOKAa3aTh:

PesynbTaTsl 00yyeHus
(ocBOEHHBbIE YMEHHUSI, YCBOCHHbIE 3HAHUS)

YMmenuns:
pemaTL ITOJIHBIC KBaZ[paTHLIe ypaBHeHI/IH;

Iloxa3aresn oueHKH pe3yJjbTara

npuMeHsier  (GOpMyJBl JTUCKpUMUHAHTa W KOpHEH
KBaJIpaTHOTO YpaBHEHUs! ISl PEIICHHs] ypaBHEHUH;

peuiaTb JINHEIHEIS HEPABCHCTBA,

pacKpbIBacT CKO6KI/I, IIpUBOAUT HOI[O6HLIG cJlara€MabIC,
HCIOJIB3YECT CBOICTBa HCPABCHCTB;,

BBIIIOJIHATH BBIYMCJICHUA C HCﬁCTBHTeHBHHMH YHUCJIaMU;

MPUMEHSECT TpPaBWIa BBIMONHCHHUS apH(QMETHISCKUX
OEUCTBUI HaJ  JEHCTBUTEIBLHBIMH  4YHCIAMHA B
paMKax MpOTrpaMMHBIX TpeOOBaHUIA,

BBITIOJIHATH I[eﬁCTBPI)I CO CTCIICHAMHU MW HaXOJWTh 3HAUYCHMUA
BbIpAXXCHHWA IPpU 3aJTaHHOM 3HAYCHUN HepeMeHHOﬁ;

BJaJ€eT CBOMCTBAMHM CTCIICHEH M HAXOIHWT 3HAUYCHHE
BBIPpAXKCHUA, COACPKAIIETO CTCIICHD,

CTPOHTH TPaQUKH QYHKITHIHA;

CTPOWT TrpadyKy IMHEHHBIX (QYHKINH;

pemaTh TeOMETPHYECKHE 3aJlaud C HCIOJIb30BaHHEM TEOPEMBI
[Mudaropa;

pelIaer 3aJa4u ¢ UCIIOIb30BAHHEM
Teopewms [Tugaropa;

HaXOJUThb MPOUECHTHI OT YUCJIA,

HaxOJUT MPOLEHThl OT 4YMCIa U pellaeT 3ajayd Ha
IIPOLIEHTHI;

YOpOIIaTh BBIPAKEHISL, COJEPIKAIIIE APOOH.

MpUMeEHSeT GOPMYIIBI COKPAIIEHHOTO YMHOXKEHUS IS
YOPOIIeHHS aNre0pandecKuX BRIPAKECHUH;

3Hanus:

(hopMyIBI TUCKPUMUHAHTA, KOPHEH KBAAPATHOTO YPAaBHEHHUS;

BOCTIPOM3BOANUT (POPMYIIBI AUCKPUMHUHAHTA U KOpHEH
KBaJPpaTHOI'0 ypaBHEHUS;

NpaBWjia  PacKpbITHS  CKOOOK; MOJJOOHBIX

cJlara€MhbIX, CBOICTBa HEPABCHCTB,

OIIpeICJICHUEC

dbopMmynupyeT  TipaBHiia CKOOOK,

OIIPCAACIICHNUE

PacKpbITUS
MOJIOOHBIX CJIaraeMbIX, HEPEUHCIIIET
CBOMCTBA HEPABEHCTB;




. . MepeYnCIsieT TO0CIeI0BATeIbHOCTh  JACHCTBUN B
apru(METHYCCKUE HEWCTBHS HA MHOMKCECTBE JACHCTBHUTEIBHBIX N i
ancen: BBIDQKEHUSIX  C  JCHCTBUTCIIBHBIMH  YHCIIAMU,
’ dbopMmynupyeT TmTpaBuia JSHCTBUH Ha MHOMXKECTBE
JIEACTBUTENBHBIX YHCETT;
ONpeJe/ICeHue CTENeHH C JICHCTBUTENBHBIM  MOKasaTeneM, | popmynupyer ompejieJieHue W MePeUHCIseT
CBOWMCTBA CTCIICHH; CBOMCTBA CTCIICHH;
CBO¥CTBa TMHEHHOW QYHKIIMA U e€ TpaduK; ompenenser  rpapuUKM JMHEWHBIX QYHKOWA |
OIMMCEHIBAET HMX CBOMCTBA,
teopema [ludaropa; obocHOBBIBaeT Teopemy [udaropa;
(bOpMyIIBI COKPAIIEHHOTO YMHOKEHHUSI. BhIACTSICT (OPMYJIBI  COKPAIIEHHOTO  YMHOMKEHHS,
WUTIOCTPUPYET UX MPUMEHEHHE Ha MPaKTHKE.
Kputepun onieHKkn KOHTPOJIBLHOH PadoThI
3anaHus basbl ITpumeuanue
1-5 5 Kasxprit mpaBuibHBIN oTBET 1 Gasr
6-7 4 Kaxplil mpaBMIIbHEIN OTBET 2 Oaiuia
8 3 Kasxip1it mpaBuiibHBIN OTBET 3 Oayia

MakcumanbHbIi 0asut 3a padoty B 1iejoMm — 12 6a10B.

3a npaBUIbHOE BHITIOJHEHHE JI000T0 3a7aHusl YacTH 1 CTyJIeHT noiay4yaeT oauH 6asui. B 3amanusx c
BHIOOPOM OTBETa, C KPaTKUM OTBETOM WJIM Ha YCTAHOBJICHHE COOTBETCTBUS, CTYACHT IMOJIy4aeT OJAUH
0aJu1, COOTBETCTBYIOIINI JaHHOMY 3aJJaHUI0, €CJIM YKa3aH HOMEP BEPHOTO OTBETA (B 3aJaHUSAX C BHIOOPOM
OTBETA), WM BIOUCAaH BEpHBIM OTBET (B 3aJaHMUSIX C KPATKUM OTBETOM), WJIM MPAaBUIBHO COOTHECEHBI
OOBEKTHI JBYX MHOKECTB M 3allMCaHa COOTBETCTBYIOIAs MOCIENOBATEIBHOCTh LU(p (B 3agaHUSIX Ha
YCTaHOBJICHHE COOTBETCTBUS). [Ipy BBIMOIHEHHM TakuX 3aJaHUid, TIe HEOOXOIUMO MPHUBECTH KPATKOE
perieHne, 3a HEMOJHOE pelleHue 3aJaHus (BBIYMCIUTENbHAs OImMOKa, OMUCKAa) MOXHO BbICTaBUTH 0,5
Oanna. Ecnu cTyneHT NpUBOAUT HEBEPHOE pEIIeHUE, HEBEPHBIA OTBET WM HE MPUBOAUT HUKAKOTO OTBETA
oH nony4daet 0 6anioB.

HpI/I BBIITOJTHEHHH  JTI000T0 3aJlaHuA  4aCTH 2 HCIIOJIB3YKOTCA CIICAYIOIIUC KPUTCPHUU  OLICHKU

3a/IaHMM:
Banbl Kpurtepuu onieHKH BbINOJHEHHOT0 3aJaHUS
3 Haiinen mnpaBWIbHBIA XOJ pEUICHHs, BCE €ro IIard  BBIIOJHEHBl  BEPHO M IMOJy4YeH
MPABUJILHBIN OTBET.
2 [TpuBeneHO BepHOE pelieHre, HO JIOMyIIeHa BEIYUCIUTENbHAs OMNOKA WIIM OMKCKA, TIPU STOM
MOYET OBITh MOJIy4€H HEBEPHBII OTBET
1 Pemennie HayaTo JIOTUYECKH BEPHO, HO JIOMYyIIEHa OUIMOKa, MO0 pelieHrne He JOBENEHO JI0
KOHIIA, TIPY 3TOM OTBET HEBEPHBIN HJIM OTCYTCTBYET.
0 HesepHoe pelienne, HeBEpHbIN OTBET WM OTCYTCTBUE PELICHHUS.
Ikana nepeBoaa 60a/1J10B B 0TMETKH
OTmerka Yucso 6a/510B, He0OX0AUMOE /1JIsl OJTYYeHHS OTMETKHU
« 5» (oTM4YHO) 11-12
« 4y (xoporo) 9-10
« 3» (YyIOBIETBOPUTEIHHO) 7-8
« 2 « (HEYOBJIETBOPUTEIIHHO) MeHee 7




CraproBasi IMarHOCTHKA

1 BapuanT
Yacrs 1
1. Pemiuts ypaBHeHue x (x - 5)=-4
a)dul; 06)4,5, B4, r1)—-4ul; nml.

2. Pemute HepaBeHCTBO 6x —3 <-17 —(-x—5)

a)x<4;6)x <-4; B)x >-4, nx>4 mnx<-18.

3. BeIuncCauTh 11 :(1-0,2) —3§ :
5 6 24
11 11 11
3—; 0) 3,9; -3—; 4; 2—.
a) 12 ) B) B r)4; n) 12
5 -8
4. TIpeacTaBuTh B BUJIC CTEIEHH M HAWTH 3HAYEHHE BBIPAKCHUS -

a) 6; 0) —%; B)4; T1)—6; )1)%.

5. [Moctpouts rpadux pynkuuu y = 2x + 1.
Yacrtp 2

npu a =06.

6.B MNpAMOYT'OJIbHOM TPCYT'OJIbBHUKE THIIOTCHY3a paBHa 10 CM, a OJHH M3 KaTCTOB

6 cMm. Haiitu BTOpOW KaTter.
a)dcem;  6)16cm;  B)Scm; 1) VI36cm; m) 10 cm

7. baHK BBHIILUIAYMBAET €KErOTHO 8% ot CYMMBI BKJIaJa. Kakoii craner CyMMa 4€pe3

rojJi, €CIM TIepBOHAYAJIBbHBIN BKJIaJ cocTaBisul 7600 pyOmeit?

a) 8208 py6.;  0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyo.

a a-b
8.Y1pocTuTh BeIpa)keHUE — ———.
a-b a+b

2 BapuaHT
Yacrs 1
1. Pemuts ypaBHenue x (x - 4) =-3
a)3unl; 0)4,5, B3, r1)—-3ul; ml.

2. Pemnte HepaBeHCTBO 5 * (x +4) <2 - (4x—5)

a)x< -10; 6)x < -4; B)x >-10; 1r)x >10; nm)x<-18.

5 2 1 8
3. Beruucnuty (= —————):—+1.
(7 3 ﬂ B g ) 11
3 5
15 11 11
— 0) 1; -3—; -1; 2—.
9 9L B =8ps Doy
7 -3
4.ITpenctaBUTh B BUAE CTENECHH W HANTU 3HAYEHUE BBHIPAKEHUS

npu c =4.



1 1
a) 16; 0) —; B)4; 1)-16; —,
) ) 16 ) ) 7) 16
5. Iloctpouts rpaduk GyHKIUU y = - 2x + 1.
Yacrsp 2
6. B npssMOyroiapsHOM TpEyrojbHUKE TUIOTEHY3a paBHa 10 cM, a OJIMH U3 KaTEeTOB

8 cM. Haiitu BTOpO#l  Karer.
a) 4 cm; 0) 6 cMm; B) 8 cM™; r) V136 cm; 1) 10 cm.

7. bank BbITUTauMBaeT exerojHo 8% oOT cymMmbl BKiIaaa. Kakoi ctaner cymma uepes
roJi, €CIMi TepBOHAYAJIBHBIN BKJIAJ cocTaBisul 8600 pyOmeii?
a) 8208 py6.;  0) 688 py06.; B) 9288 py6.; 1) 8600 py6.; 1) 8000 pyo.

=y ¥y

8.YpocTUTh BhIpaKeHUE .
X+y X-Y



3. 2.2. 3apanus AJ1s1 TEMATHYECKOT0 KOHTPOJIs (KOHTPOJIbHbIE Pa00ThI)

Kpurtepuu ouneHKu KOHTPOJIbHOM padoThl

OcHoBHBIE TpeOOBaHMSA K BBIOJHEHUIO 33/JaHUN KOHTPOJBHON pabOTHI:
— XOJI peIIeHUs] MaTeMaTUYECKH IPaMOTHBIM U MTOHSTHBIN;
— MPEJICTAaBJICHHBIN OTBET BEPHBIN;
- MeToJ 1 (hopMa ONHMCAHUS PEHICHUS 331a4l MOTYT OBITH MPOU3BOJIbHBIMU;
— BBINIOJIHEHUE KaXKI0TO U3 33JaHUH OIICHUBAETCS B Oaliax.

3a npaBUIIbHOE BBINOJIIHEHHE JIFOOOT0 3a/1aHusl yPoOBHA 1 CTyJEeHT noiydaeT oaMH 0al. B 3anaHusx
C BBIOOPOM OTBETa, C KPAaTKUM OTBETOM WJIM Ha YCTAaHOBJIEHUE COOTBETCTBHS, CTYAEHT IIOJIYy4aeT OAHUH
0aJu1, COOTBETCTBYIOIINI JaHHOMY 3aJJaHUI0, €CJIM YKa3aH HOMEP BEPHOTO OTBETA (B 3aJaHUSAX C BHIOOPOM
OTBETa), WJIM BIHCAH BEPHBIM OTBET (B 33aJaHMAX C KPAaTKHUM OTBETOM), WJIM MPABUIBHO COOTHECEHBI
OOBEKTHI JBYX MHOXKECTB W 3alKcaHa COOTBETCTBYIOIIAs IOCJIEAOBAaTENILHOCT LUGDP (B 3aJaHUSAX Ha
YCTaHOBJICHHE COOTBETCTBMs). [Ipy BBIMOJHEHMM TaKMX 3aJaHuil, TIJe HEOOXOIUMO NMPHUBECTU KPAaTKOE
peleHne, 3a HeloJIHOE PelIeHUEe 3aJaHusl (BRIYUCIUTENbHAS OMMOKa, onucka) BeicTaBisgercs 0,5 Oamra.
Ecnu cTyneHT npuBOIUT HEBEPHOE PELICHWE, HEBEPHBIM OTBET WJIM HE NPUBOAUT HUKAKOTO OTBETA, OH
nonrydaet 0 GanioB.

HpI/I BBIIOJIHEHUH JIFOOOTO 3aJlaHusl YPOBHSA 2w 3 HCITOJIB3YIOTCA CICAYIOIINC KPUTCPHUN OLCHKH

3aJaHHuH:
Banabl Kpurepun oueHKH BbINOJTHEHHOT0 3a1aHUSA
3 Haitnen mnpaBwiIbHBIA XOJ pEIICHHS, BCE €ro IMard  BBINOJHEHbI BEPHO M TOJYYEH
IIPABWIbHBIN OTBET.
2 [IpuBeneHo BepHOE pelieHre, HO JOIMYyIeHa BRIYUCIUTENbHAS ONTMOKA WM OMUCKA, TIPH STOM
MO>KET OBITh MOJY4YeH HEBEPHBI OTBET
1 Pemenne Hauato jorMyecku BEpPHO, HO JIOMYIIEHA OMIMOKA, JTUOO perieHue He OBEIEHO /10
KOHI[A, IIPY 3TOM OTBET HEBEPHBIN MIJIM OTCYTCTBYET.
0 HesepHoe pelieHne, HEBEpHbIM OTBET WM OTCYTCTBUE DPELICHUS.

Jlia Kak[10M KOHTPOJIBbHOM paboThl pa3paboTaHa IIKaja mepeBoja 0auIoB B OTMETKH, IJle yKa3aHo,
CKOJIBKO OajyIoB JOCTaTOYHO HAOpaTh, YTOOBI MONYYUTh Ty WJIM MHYIO MOJIOKHUTEIBHYIO OLEHKY, KOTopas

COoCTaBJICHA B COOTBCTCTBHH C Ta6J'IPII.[eI>i.

[TponeHT KadecTBeHHast olleHKa WHIMBHIYaJbHBIX 0O0pa30BaTEIbHBIX
Pe3yJAbTAaTUBHOCT | JOCTHIKEHHUH

u  (paBUIIBHBIX .

oTBETOB) Oa (oTMeETKa) BepOATHHBIN aHAIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOPOIIO

70 +79 3 YJIOBJIETBOPUTEIBHO

menee 70 2 HE YJOBJIETBOPUTEIBHO

CamocrosiTesibHast padoTa

Tema «Pa3BuTHe NOHATHS 0 YHCTIE»




Heab: npoBepka 3HAHUN M NPAKTUYECKUX YMEHUN CTYIEHTOB.

1 BapuanT
1. BuiGepute cpen wncen 4; 32 -2; 2,6; -11; -11—; 121; 26; -5,0,7; —

a) HaTypaJbHbIE

0) Lembic

B) MOJIOKUTEIbHBIC

T') HEMOJIOXKUTEJIbHbIE

1) LeJble OTpHUIaTeIbHbIC

€) IpoOHbIE HEOTPULIATETLHBIE

2. OKpyIJIUTH 10 COTHIX:
a) 2,354

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

Ecnu o = 2,7, T0 aGCOMIOTHAS TOTPELTHOCTh OKPYIIICHHUS 10 OJIFIKAMIIETo I[eJI0r0 YKciia paBHa
Haiiti abCOMOTHYIO U OTHOCHTENIbHYIO TIOTPEIIHOCTD Yncia 285

Ecmu z1=1+3i, z,=2-3i. Torna z1+ Z»

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

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

JlaHbI KOMILTIEKCHBIE uncia Z;=3+i, 2,=10- 2i. Torga z,. Z,

© oo N O~ wW

Ecnu z=4+ i, TO CONPsDKEHHOE €My YHCIIO Z PaBHO

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

Bapuanr 2

1. BuiGepute cpemm wncen 6; 1= -1; 5,3; -10; -12; 1271; 29; -3;1,2; 12—3

a) HaTypaJbHbIE

0) 1emnbie

B) TTOJIOKUTEIHHBIC

T') HETIOJIOKUTEITbHBIE

1) LeJible OTPHUIIATENIbHbIE

) ApoOHbIe HEOTpULIATEIbHBIE

2. OKpyriauTh 10 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 kW

10. /lansl KoMIIeKcHBbIE uncia Z;=2-4i, Z,=3+6i. Haiigure =

Ecnu o = 3,6, To abCcoM0THAS MOTPEUTHOCTh OKPYTIICHUS 10 OJMKaMIIIero Hesoro yncia paBHa
Haiit aGCOIFOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTh YKciia 368

JlaHbl KOMILIEKCHBIC uncia Z;=1+5i, z,=3- 4i. Torga z,. Z,
JlaHbl KOMILIEKCHBIC uncia Z;=2+8i, z,=1- i. Torna z;. Z,
Ecmu z=2+3i, To cOnpsiKeHHOE €My YHCIIO Z PaBHO

VA
Z2

Kpurtepun oneHKkn caMocTOsITeIbHON PadoThI

3ananus basbl ITpumeuanue
3,5,6,9 4 Kasxprit npaBuiibHBIN OTBET 1 Oayn
4,7, 8 6 Kasxprit mpaBuiIbHBIN OTBET 2 Oaiia
10 3 Kaxnp1ii mpaBuiIbHEIN oTBeT 3 6asuia
2 4 Kasxprit mpaBuiibHBIN OTBET 4 Oasuia
1 6 Kaxplii mpaBrIIbHBIN OTBET 6 0auioB
MaxkcuManpHbIN 0aiut 3a paboty — 23 faJuia
IIkaJja nepeBojaa 6aj1J10B B OTMETKHU
OrMmeTka Yucso 6a,1510B, HE00X0AMMOE 1JIs1 OJYYEeHUS OTMETKHU
« 5» (0TAM4YHO) 21-23
« 4y (xoporio) 18-20
« 3» (YIOBIIETBOPHUTEIHHO) 14-17
« 2 « (HEeYOBJIETBOPUTEIIBHO) Menee 14

KonrtpoabHas paGora

Tema «KopHu, crenenu u gorapupmon
Ieab: npoBepka 3HAHUM M NMPAKTUYECKUX YMEHUN CTYIEHTOB.

1 BapuanT

a3., a7 _3
VYnpoctuts (b—4) : (F)
o 4
BeimmonauTe neiicteust 3+ 3% - /3 - V27
5/010 . p14 . 12
3anumuTe B BUIE CTEIICHH C PallMOHAIBHBIM Toka3aTeneM Vall - b4 - ¢
1

3anuIInTe ¢ MOMOIIBIO PATUKANIA —5—

101, pan 3381

1

Pemmre ypaBaenue log, §=2

2L o

Pemnre ypaBHeHNE
log,(—x? + 5x + 7)=log,(10x — 7)

7. Pemure ypaBHEHHE
372x+4 — 27

8. Pemmre HepaBeHCTBO
527 > 125




9. PemuTe HEpaBEHCTBO
log z(3x+2) < 4

10. PemmuTe HEpaBEeHCTBO
logix < —4
2

2 BapHaHT

az -1 (1_3 2
prOCTI/ITB (b:) : (F)
o 6
Beimonaute neiictus 2+ 23 /2 - V8
4
3anuinuTe B BUE CTENEHH C PallMOHAILHBIM MoKaszareneM Va’ - b8 - c16

1
3anuiirnTe ¢ IOMOIIBIO paguKana ——
e

Pemte ypaBuenue log, 8—1123

IS e o

Pemnre ypaBHeHME
logg 3 (x* + 7x — 5)=log, 3(4x — 1)

7. Pemnre ypaBHEHHE
2—4+7X =32

8. Pemure HEPABCHCTBO
35x+2 <27

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

10. PemuTe HEpaBEHCTBO
log1(6 — x) =log1(4 — 3x)
3 3

Kpurepun onieHkn KOHTPOJILHOH PadoThI

3agaHus bannel IIpumeuanue

1-10 10 Kaxaplit npaBuiIbHBIN oTBET 1 Gan

MaxkcuManbpHbIN 0at 3a padoty — 10 6annoB

Ixana nepeBoaa 0a/1J10B B OTMETKH

Otmerka Yucso 6a/10B, HEOOXO0AUMOE /ISl NOJYYECHHUS OTMETKH
« 5» (oTIM4YHO) 9-10
« 4y (xoporo) 8-9
« 3» (YIOBIIETBOPHUTEIHHO) 7-8
« 2 « (HeYTOBJIECTBOPUTEIIHHO) MeHee 7

KourposbHasa padora
Tema «IIpsiMbIe ¥ IVIOCKOCTH B POCTPAHCTBE)

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

1. Kakum 00pa3om MOKHO 3aJ1aTh IJIOCKOCTb?




Kaxk MoryT ObITh pacnosioKeHbI IPSMast U TMIIOCKOCTh?

3. Jan xky6 ABCDA;B;C1D;. [Tepeuncnure pedbpa, KOTOpHIE JISKAT HA MIPSAMBIX, TEPECEKAIOIINXCS C
npsimoit AA.

4. CdopmynupyiiTe NpU3HAK MapauIeTbHOCTH IPSIMOH U TUIOCKOCTH.

5. Kaxkue ¢urypsl MOTyT MOJIy4aThCs B CEYCHUH TPEYTOIBHON MPU3MBI IIJIOCKOCTHIO?

6. Touka C nexur Ha oTpe3ke AB. Uepe3 Touky A mpoBeJeHa IIOCKOCTh, a yepe3 Touku B u C —
napajuieJbHbIe MPSIMbIe, IEPECEKAIOIINE Ty MIOCKOCTh COOTBETCTBEHHO B Toukax B; u C;. Haiiaure
nuny otpeska CCq, ecnmu AC:CB=3:2 u BB1=20cm.

7. CpenHsis IMHUS TpaNelny JEKUT B IUIOCKOCTH o. [lepecekarot au npsiMble, collepikaliie ee
OCHOBaHMsI, TNIOCKOCTH 07 OTBET 000CHYHTE.

8. Hapucosars: [IpsiMasi I€KUT B TJIOCKOCTH.

9. Hapucosars: /IBe npsiMble, JiexKaniyue Ha OAHON TUIOCKOCTH, TTapaJUIebHbBI TPEThEH MPSIMON,
JIeXalle Ha Ipyrou IoCKOCTH.

2 BapuaHT

1. Kak moryt ObITh PacmoNokKeHbl ABE MI0CKOCTU?

2. Kak MoryT OBITh pacIoyIOKeHBbI ABE MpsiMbIe?

3. Han xy6 ABCDA;B;C1D;1. HazoBure pebpa, napamiensusie pedpy AA;,

4. Cdopmynupyiite npu3HaK NapauieIbHOCTU ABYX MIOCKOCTEH.

5. Kakwue ¢urypbl MOTYT moJTy4aThCsl B CEUSHHH Ky0a IUIOCKOCTHIO?

6. Touxa C nexut Ha oTpeske AB. Uepes Touky A mpoBejieHa MI0CKOCTh, a uepe3 Touku B u C —
napajuieNibHbIe MPsMbIe, IEPeCceKarolIne 3Ty MIOCKOCTh COOTBETCTBEHHO B Toukax Bj u Ci. Haiinurte
mnHy otpeska CCy, ecnu Touka C — cepennna orpe3ka AB u BB1= 7cwm.

7. Touxu A u B nexar B IiiockocTH o, a Touka C He JIeXKHUT B 3TOU MIOCKOCTH. [lokaxkuTte, 4To mpsmasi,
npoxojsuias uepes cepeannsl orpe3koB AC u BC, napaenbHa mi0CKOCTH 0.

8. HapucoBarb: mpsiMasi ¥ IIIOCKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, T.€. TIEPECeKat0TCs

9. HapwucoBarb: npsiMasi ¥ TNIOCKOCTh HE UMEIOT HH OJTHOW OOIIECH TOYKH.

KpuTtepun oneHKH KOHTPOJILHOH PadoThI
3agaHus banner IIpumeuanue
2,3,45,8,9 6 Kaxap1ii mpaBriIbHBIN OTBET 1 Oamt

1,6,7 6 Kaxapiii mpaBuiibHBIN OTBET 2 Oasuia

MaxkcumanbHbIi Oan 3a padoty — 12 6asa

Ikana nepeBoaa 60a/1JI0B B 0TMETKH

OTmerka Yucu10 6217108, HEO0OX0AMMOE /1JIs1 TIOJIYYEeHHS] OTMETKHU
« 5» (0TIM4YHO) 11-12
« 4 (xoporo) 9-10
« 3» (YIOBIIETBOPHUTEIHHO) 7-8
« 2 « (HEeYOBJIETBOPUTEIBHO) Menee 7

KonrtpoabHasi padora
Tema «KoopauHaThl U BEKTOPbD»

Ieab: mpoBepka 3HAHWNA U MPAKTUYECKUX YMEHHUH CTYACHTOB.

1 BapuanT



S

o

Haiitu koopaunaats! BektopoB: AB; AC; AD; BC; BD; CD; CA Ecnu gansl koopaunatsl Touek: A (0;1;5);
B (7:4;2); C (3;9;6); D (2;11:8)

HaiiTi ckanspHOe mpou3BeeHne BekTopoB a (2;3;1); u b (4;0;6)

Haiiti ckanspHoe Npou3BeaeHHe BEKTOPOB A U b ecnu ux ayuHbl |a]= 4; |E| =2, a yroi Mexuay
BekTopamu 60°

HaiiTi ckanspHOe Npou3BeIeHNe BEKTOpoB p=a+2b; u §=3a-5b, ecm ux mmms |a|= 2,|E| =5, a yron
MeXJTy BeKTopaMu @ U b pasen 360°

CoctaBuTh ypaBHEHHE MPSIMOI ¢ yrIIOBBIM K03 punimeHTOM k=% , €CJIM U3BECTHO, 4TO Touka A(5;7)

MPUHAICKUAT TAHHOW TpsIMOM

CocraBuTh ypaBHEHHE MPsAMOii 1o Touke M(1;6) u HanpaBisioeMy BekTopy p (2;4)
HaiiTi HanpasJstonie BeKTopa npsmMbIx

a) 5x-7y+9=0

B) 4y-3=0

c) -2x+11=0

B npocrpanctse 3a1aubl Touku A (4;-1;3) u B (-2;3;-5). Haiitu nnuny Bextopa AB

HaiiTi KoOopAMHATHI LIEHTPA OKPYKHOCTHU U PAINyC OKPYKHOCTH, €CITU U3BECTHO YPaBHEHUE
okpyxHoctH (X — 3)%+(y — 4)? =36

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

Ecnm manbel 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 koopaunatsl Touku C- cepeuHbl

oTpe3ka AB

2 BapuaHT

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

2. Haiitn ckanspHOe mpou3BeieHre BeKTOpoB a (2;5;6); u b (3;1;7)

3.Haiitu ckanspHOE POM3BENCHNE BEKTOPOB @ M b eciv uX JIMHEI |a|= 2; |b| =5, a yroj Mexy
BeKkTOpamu 270°

4. Haiitn ckanspHoe IIpoH3BeIcHIe BEKTOpoB p=5a-4b; 1 =33 + b, ecim ux jumnsb |a|= 5,|E| =3,a
yroJl MeXIy BeKTopamu a U b paseH 60°

. 3
5. CocTaBUTh YpaBHEHHE MPSIMOM C YIIIOBBIM KO3 PHUIIHEHTOM kZE , €CJIM U3BECTHO, uTO Touka A(4;1)

NPUHAICKUAT TAHHOW NPsIMOU
6. CocTaBuTh ypaBHEeHHUE MpsiMoii 10 Touke M(4;3) u Hanpasistomemy Bekropy p (5;7)

7. HaiiTi HanpaBJisitonre BeKTopa npsMbIX
a) -4x+9y+6=0

B) 2y+7=0

¢) -3x+15=0

8. B mpoctpancTBe 3anansl Touku A (-4;3;-5) u B (2;7;-6). HaiiTu niuHy BekTOpa AB

9. HaiiTu KOOpAMHATHI LIEHTPA OKPYKHOCTH M PaJUYC OKPYKHOCTH, ECIIM U3BECTHO YPABHEHHE
okpyxHoctH (X — 5)%2+(y + 10)%=144

10. Haiitu xoopmmuats Bextopos AB; AC; AD; AE; AF; BC; BD; BE; BF; CD; CE; CF; DE; DF; EF .
Ecnu nanst koopaunaatel 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 koopauHaTsl Touku C- cepeAnHbI
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. Haiitu ckanspHoe mpousBeeHue BekTopoB a (7;3;6); u b (4;5;1)

3. Haiitu ckaisspHOE MPOU3BEICHHE BEKTOPOB A U b ecim ux mmnsl |a|= 4; |b| =2, a yroja Mexay
BeKkTOpamu 360°

4. Haiftu ckansipHoe Npou3sBe/ieHue BekTopo p=4a-2b; n =22 + 3b, ecm ux smnst |a|= 1,|b| = 3, a yron
MeXJTy BeKTopaMu @ U b pasen 180°

. 1
5. CocTaBuTh YpaBHEHHE MIPSMOM C YIIOBBIM KO3PPHUIIMECHTOM kZE , €CITM U3BECTHO, 4TO Touka A(7;2)

IIPUHAJUIEKAT JAHHOM IPAMON
6. CocTaBuTh ypaBHEHHUE MpsMoi 110 Touke M(2;7) u HanpapistomemMy Bekropy p (4;6)

7. HaiiTn HanpaBIIsSIOUIHe BEKTOPA MPSMbIX
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- cepeIMHbI
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 npon3Beenue BekTopos a (7;0;4); u b (6;3;5)

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

4. HaiiTu cransipHOe MPOU3BEIACHIE BEKTOPOB p=3a-5b; u §=23a + 4b, ecnu ux wuHe |a|= 5,|E| =4, a yron
MeX Ty BeKTopaMu @ U b pasen 270°

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

IIPUHAJUICKUT JAHHON IPSIMOU



6. CocTaBuTh ypaBHeHUe mpsiMoid 1o Touke M(9;5) u Hanpapnstomemy Bekropy p (7;4)

7. HaliTu HanpaBJIsIfoIMe BEKTOPA MPSIMBIX
a) -2x+3y+9=0

B) 5y+6=0

c) 7x-11=0

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

9. HaifTu KOOpAMHATBI EHTPA OKPYKHOCTH M PafHyC OKPYKHOCTH, €CIIH U3BECTHO 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 . Eciu
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 KOHTPOJILHOH PadoThI

3ananus basbl ITpumeuanue
2,3,8,11 4 Kasxprit npaBuibHBIN OTBET 1 Oamn
45,6,9 8 Kaxplii mpaBrIIbHEIN OTBET 2 Oajuia
7 3 Kaxp1ii mpaBIIIbHEIN OTBET 3 Oayuia
1 7 Kasxip1it mpaBUIIbHBIN OTBET AaeT 7 OAJIJIOB
10 15 Kaxnp1ii mpaBuiIbHBIN OTBET faet 15 Ganos

MaxkcuManbpHBIN 0aut 3a padboty — 37 0aJLIoB

Ikana nepeBoaa 0a/1J10B B OTMETKH

Ormerka Yucso 6a/10B, HEOOXO0AUMOE ISl NOJYYEeHHSA OTMETKH
« 5» (0TIMYHO) 34-37
« 4y (xoporio) 30-33
« 3» (y1OBJIETBOPUTEIHHO) 25-29
« 2 « (HEYIOBJIETBOPUTEIHHO) MeHee 25

KourposbHasa padora
Tema «OCHOBBI TPUTOHOMETPHID

Henp: nmpoBepka 3HAHUN M NPAKTUYECKUX YMEHUH CTYAEHTOB.

1 BapuanT

1. Beipaszutp yrisl B nonsx I1:

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

2. BeIpa3uTs B rpagyCHON MEpe BEIMUUHBI YTIIOB:

Il 711
A); DT
711

DES - =
B)-I1




41
E) >

3. Haiinure 4nciioBoe 3HaYCHHUE BBIPAKCHHUS

all
A) sin— +25|n— - t92 B) ctg +cos— - 25|n =
en S
B) cos— sm2 +2 tg — |0 ctg2 +2cos— -sin2
4. Beruucaure:
I 411 _ 411 I t H+t 311
N COSECOSE SlnE SlnE B) g E g %
7 c0s 0.3M1 sin 0.211+sin 0.3 cos 0,211 1-tg ltgﬂ

5. Halitu yncinoBoe 3HaUCHHUE BBIPAXKCHHUA:

27H

A) 8sin % tg® — cos — thg — B)sm — ctg — cos2 21 3tg 217

6. B kaxoit yeTBepTH KOOPAMHATHON IIOCKOCTH PAcIONIOKeHa TOUKa?

A) 20 3,2
3 6I1

B)-2,9 -~

B) g E)0,4

7. Halinure 3HaK 4yucia:

A)sin-% tg2,3

_on | Mcos(-
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. Pewiute ypaBHEeHuUE:

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

%]

2 BapuaHT

1. Beipaszutp yriel B nonsx I1:

A) 20° T) 102°
B) 34° 10 270°
B) -60° E) -36°

2. BeIpaszurth B rpaycHON Mepe BETUIHHBI YTIIOB:

I 211
A); I —




=il 3T

B) N

B)-211 E)- 1
9

3. HaiimuTe urciioBoe 3HAaUCHHUE BHIPKCHHS:

. I1 711 I . 5II
A) sin’ S+ 3ol -ctg - | B) -2 ctg, +3c0s2I1 +sin =
m . I1 5I1 I 411 I
B) 2c0s —-sin~ +tg=— | I') ctg— +cos’— +2tg —
3 4 4 4 3 4
4. Beruncaure:
o simll cosS! )
A\ Sln18C039 Sln9C0518 ) g 3 g12
. 511 . 71 511 711 211 511
sin>—sin‘——cos>—cos— 1+tg =tg—
12 12 12 12 3 12
5. Haiitu uncioBoe 3HaUCHUE BBIPAXKCHHA:
30, ST 550 71 530, T 50 n
A) sin = tg = cos? 2= 2ctg — B)sin? = tg — cos— 4ctg—
2 6 4 6 2 6 6 4

6. B kaxoit 4yeTBepTH KOOPAMHATHON IIOCKOCTH PACIIONIOKeHA TOYKa?

A3 [D31
4

527 | -2

B) S| E)-1,4
2

7. Halinure 3HaK yucia:

A)sin % INctg 3,7

tg (-7

b)cos 2,3 A9 (GH)

B)tg - 3 | Eyetg =
7

8. HaiiTu 3HaueHue BhIpaXEHUS:

B)arctg 1- arctg (-1)

A) arcsin (- ﬁ) +arccos = 1
z 2 Iarccos (- ) -arctg (—1)

B) arccos (- ‘/;) +arcsin (-1)

9. Pemmte ypaBHeHME:

A)2c0s X ++/2=0 Bitgx=1
B)2sin x +/3=0 I +/3ctgx -1=0

Kpurepun ouieHKH KOHTPOJIbHOM PadoThl

3amanus bamer [Tpumeuanue
2 2 Kaxxapiit mpaBuiibHBIN oTBeT 2 Oasuia
3,48 12 Kaxaplit mpaBuiibHBIN 0TBET 4 Oanna
1,2,6,7 24 Kaxp1ii paBHITbHBIN OTBET 6 OayuioB
9 8 Kaxapiit mpaBuiibHbIN OTBET 8 OannoB

MaxkcumanbHbIi 0an 3a paboty — 46 6ajioB

IIkana nepeBoaa 6aJ1JI0B B OTMETKH

OTMeTKa \ Yucso 62/10B, HEOOX0AMMOE VISl TOJTYYEHUS] OTMETKH




« 5» (oTM4HO) 41-46
« 4» (xoporio) 36-40
« 3» (yIOBJIETBOPUTEIIHHO) 30-35
« 2 « (HEYIOBJIETBOPUTEIIHHO) menee 30

KonTpoabHass padora
Tema « DyHKIIUM U UX Ipapukm»

Heab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUN CTYIEHTOB.

1 BapuanT
1. Haiitu oGmacTh onpeaeneHus QyHKINU:

x+1

f(x)= 3

2. Haiitu o6nacth onpeaeneHust GyHKIIAN:

2x+7
x%2—-8x+12

fX)=—=
3. Haiitu obnacts onpeneneHust QyHKIIUU:
f(x)=v4 + 3x

4. Haiitu ob6nacte onpeneneHus GyHKIUU:

2+3x

)=rses

5. Haittu o6nacth onpeneneHust yHKIUU:

f(x)=

_ln(2x+4)
6. Haiitu o6nacte onpeneneHust GyHKINH:
f(x)=vx+5 - In(x-1)

7. Haiiti o6nacTth onpeaeneHust yHKINU:

In (x
0=

8. ITocTpouts rpaduk GyHKIUH U CENATh ONMCaHUE TpaduKa:
y=2x+2

9. Iloctpouts rpaduk GyHKIMH U CAETATh OMUCAHUE rpaduKa:
y= 2x2+5x-7

10. IToctpouTts rpaduk GpyHKIMM U clienaTh oNucaHue Tpaduka:
Y= 3

2 BapuaHT
1. Haiitu oGmacte onpeneneHust GyHKINH:

3x+7

0= 22




2. Haiitu o6nacth onpeaenenust GyHKIIAN:

_ 3x—4
f(x)_ZXZ +5x—7

3. Haiitu o6sacth onpeneneHus QyHKIUU:

f(x)=v5 + 3x

4. Haiiti 06nacTh onpeaesieHus: GyHKIUN:

f(x)= 2x%-3
T V2xZ+5x—7

5. Haiit o6acth onpeneneHus QpyHKIUU:

f(X)=—

" In(3x+1)

6. Haiitu o6sacte onpeneneHust yHKIHUU:

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

7. Haiitu o6siacTh ornpeaeneHust yHKIIUU:

In (x*-9
——

8. IToctpouts Tpaduk QPyHKIIUH U CAETATH ONMCAaHHUE TpaduKa:

y=3x+3

9. IlocTpouts rpaduk GYHKUUHU U CAETATh ONMCaHUe IpaduKa:

y= 2x%-3x+1

10. IToctpouTtk rpaduk GyHKIMM U clienaTh onucanue rpaduka:

3
y_ X
Kputepuu onieHKH KOHTPOJILHOI PadoThI
3amanus bamer ITpumeuanue
1-7 7 Kaxxapiit npaBuiibHBIN oTBeT 1 Gann
8-10 6 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia

MaxkcumanbHbIi 0an 3a padoty — 13 6a/1oB

Ikana nepeBoaa 60a/1J10B B 0TMETKH

Ormerka Yucso 6a/510B, He0OX0AUMOE /1JIsl OJTYYeHHS OTMETKHU
« 5» (oTM4YHO) 12-13
« 4» (xopo1io) 10-11
« 3» (YIOBIIETBOPHUTEIHHO) 7-9
« 2 « (HEYOBJIETBOPUTEIIHHO) MeHee 9

IIpoBepounas padora

Tema «KomOnHaTOpuKa»




Heab: npoBepka 3HAHUN M NPAKTUYECKUX YMEHUN 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 «I1a» WU «HEeT». CKOIbKO UMEETCA
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 § denoBek. HeoOxoaumo HailTH 9uciio OpouT.

6. Umeercs 6 masibunikoB U 6 1eBouek. 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 B3sam 12 Touek. CKOJIBKO BCEro NOJYYMIIOCh OTPE3KOB, KOHIIAMH KOTOPBIX SIBJISIOTCS 3TH
TOYKH?

9. lano ciioBo KATACTPO®A. Haiitu 9unciio anarpamm.

2 BapHaHT

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

2.YenoBeky 3a7at0T 5 BompocoB. Ha kaxaplii U3 HUX OH OTBEYAET «1a» WIH «HeT». CKOJIbKO UMeeTCs
BAPUAHTOB OTBETOB Ha BCE 5 BOIPOCOB?

3. B andasute 13 OykxB. CKOJIBKO MOXHO ITOCTPOUTH CJIOB JUIMHOM 3 OYKBBI C HEMTOBTOPSIOIIUMUCS
OykBamu?

4. CKOJBKO CYIIIECTBYET aHarpamM JIJIsl CJIOBA OKeaH?

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

6. meetcst 6 MmanbuukoB U 6 geBouek. COCTaBUTH KOJOHHY M3 Tap «MAIbUYUK-EBOUKAY.
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 andasute 14 6ykB. CKOIBKO MOXHO IOCTPOUTH CJIOB JUTMHOM 3 OYKBBI C HEMOBTOPSIOIIMMUCS
OykBamu?



4. CKOJIBKO CYIIECTBYET aHArpaMm JJIsl CJIOBa CTUKEP?

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

6. Nmeetcst 5 masibuukoB U 5 neBouek. COCTaBUTh KOJOHHY U3 Nap «MAJIbYUK-JEBOUKAY.
7.Kakum 4nciaoM crnoco60B MOXKHO BBIOPATh MOATPYIILY U3 6 4eJIOBEK U3 TPyIIbl B 12 yenoBek?

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

9. ano cnoBo DKOHOMUKA. Haiiti ynciio aHarpaMmm.
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 angasute 12 6ykB. CKOIBKO MOXKHO IIOCTPOUTH CJIOB UTMHOW 3 OYKBBI € HETIOBTOPSIFOIIUMUCS
OykBamu?

4. CKOJIBKO CYyIIECTBYET aHarpaMm JJjisl CJI0Ba KHUTA?

5. 3a kpyriasIM cTosioM 6 yenoBek. HeoOxoaumo HalTh 4ncino opOouT.

6. Imeetcs 5 manbuukoB U 5 neBouek. COCTaBUTh KOJIOHHY U3 Map «MaJlbYUK-IE€BOUKAY.
7.Kaxum unciaoM crnoco60B MOXKHO BBIOpATh MOATPYIITY U3 7 4elaoBeK U3 rpymnibl B 10uenoBex?

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

9. Hano cnoBo CTATUCTUKA. Haiitu ynciio anarpamm.

Kpurepuu onenkn npoBepo4Hoii padéoTsl

3aganus Bamisr [Tpumeyanune
1-8 8 Kaxaplit 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




KonTpoabnasi padora
Tpuronomerpuyeckue ypaBHeHHsI M HepaBeHCTBA.

Heab: mpoBepka 3HAHUN M MPAKTHUECKUX YMEHUN OO0YyYaroIIHUXcCs.
1 BapuanT

Al. arccosa wuMeeT CMBICI, €CJIH:

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

NS
NS

A2. PerienneM ypaBHeHUsT COS x = 0 SIBISIFOTCSE:

b i
a)x=5+2nn,nez; 0)X=mnneZ B)X=E+TCH,HEZ; rNx=m+2nnnel

A3. Beruucnure:  arcsin 0 + arctg J3

% J2

0,5; 0)1; —; —.
a) ) B) 3 r) >
A 4. YpasHenne 2tg x = -3:

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

AS. YpaBHeHue sin x = V3 pmeer pelieHus:
2

apuqawg+2nmnez;fﬂxq4fg+2nmnez;mx:@n”§+nmnez;

)X :(-1)”g+ anneZ

B. Pemure ypaBHeHus:

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

C. Pemmute HepaBeHCTBa:

. 1
a) sinx > E; 0) cost<%

2 BapUAHT

Al. arcsina uMeeTr CMBICIL, €CIIU:

a)ae[0;n]; 6)ac[-11]; B)ae[_ﬁ.

% ], ae(-1;1).

N a

A2. PemenveM ypaBHeHHs COS X = - 1 SBISIOTCS:



b i
a)x:E+2nn,neZ; 0)x=mn,neZ B)x=§+nn,nez; rNx=m+2mwnnel

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

A 4. Ypapaenue Ctgx -4 =0:

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

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

a) X =(-1)"%+2 anneZ 6)x :(-1)“g+2 annez; 8)x=(-1)" g+ annez

r)x:(-l)”%+ nn,neZ.

B. Pemire ypaBHeHUs:

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

C. Pemmite HepaBeHCTBa:

J2

a) COSX > ?; 0) sin2x2—7.

Kpurepun oneHKH KOHTPOJIBLHOH PadoThI

3agaHus banasr IIpumeuanue
Al —-AS 3) Kaxaplit npaBuiIbHBIN oTBET 1 Gasn
B 6 Kaxapiii mpaBuibHBIN 0TBET 2 Oasuia
C 6 Kasxnprit mpaBuiibHBIN OTBET 3 Oaiia

MakcumanbHbIi 0as 3a pabotry — 17 06asiioB

Ixana nepeBoaa 0a/1J10B B OTMETKH

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

KonrtpoabHasi padora
Tema « MHOTOIrpAaHHUKH U KPYIJIble TEJIa»

Ieab: mpoBepka 3HAHWNA W MPAKTUYECKUX YMEHHUH CTYACHTOB.
1 BapuaHnT



1. Haiitu mmonrab G0KOBOI MOBEPXHOCTH MIIMHAPA. Eciiu paanyc ocHOBaHUS IUJIMHAPA paBeH 3, a
BbicoTa 10. OTBeT yKa3arh JAeJICHHBIN Ha .

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

3. [Tnomaas 60KOBOM MOBEPXHOCTH MWJIMH/IpA paBHA 8 T, a TUaMETp OCHOBaHMs MHMHpa S. Halitu
BBICOTY IMJIMHIPA.

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

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

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

7. Quametp mapa pasex 19. HaliTu miomaas NOBEpXHOCTH 11apa.
8.ILmomaap Gonbmioro Kpyra paBaa 23. HaiiTu miormiaas moBepXHOCTH I1apa.

9. Naubl aBa mapa. Paguyc nepBoro mapa B mecTsb pa3 0ouibliie paguyca BToporo mapa. Bo ckonbko pa3
IUIOMIA/Ib TOBEPXHOCTH MEPBOTO I1apa OoJbIiIe TUIOIIA U TOBEPXHOCTH BTOPOTO Iapa’?

10. Bo ckonbko pa3 yBCIHMYUTCA IUIOIIAAb ITIOBEPXHOCTH 1Iapa, €CJINU YBCIIMYUTL paJinyC 11apa B 4 pa3a?

2 BapuaHT
1. Haiiti niomia e 60K0BOM MOBEPXHOCTH LminHApa. Eciu 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 LIMIHHIPA.

3. Ilnourane 60KOBOM MOBEPXHOCTH LIMJIMH/pPA paBHA 14 m, a AuameTp ocHOBaHuUs LMIUHApa 9. Haittu
BBICOTY LIMJIUHJIPA.

4. BeicoTa KOHyca paBHa 8, a AMaMeTp OCHOBaHMA KOHYyca paBeH 13. HaliTu miomane noiHoi
MOBEPXHOCTU KOHYyca. OTBET yKa3aTh JEJICHHBIN Ha T.

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

6. Haiitu mymomaap 0ceBOTO CEUeHHS KOHYyca, eciii o0pasyroias KOHyca paBHa 12, a quamMeTp OCHOBaHUS
KOHyca paBeH 18.

7. AnameTtp mapa pasen 17. HaitiTu nomaas OBEpXHOCTH 1Iapa.
8.Ilnomane 60mbmioro kpyra passa 19. Haiitu momanp moBepxXHOCTH MIapa.

9. lansl aBa mapa. Paguyc nepBoro mapa B AecaTh pa3 00Jbliie paanyca BToporo mmapa. Bo ckonbko pas
IUIOINAb TOBEPXHOCTH NIEPBOTO 11apa 0oJIbIlIe IUIOIAAN TOBEPXHOCTH BTOPOTro Imapa?

10. Bo ckoi1bpKO pa3 yBeIMUUTCS IUIOIIAAL IOBEPXHOCTH 11Apa, €CJIN YBEINYUTH paauyc mapa B 9 pas?



Kputepun onieHKn KOHTPOJIBLHOH PadoThI

3agaHus bamer

IIpumeyanue

1-10 10

Kasxprit mpaBuibHBIN oTBET 1 Gamn

MaxkcuManbpHbIN 0at 3a padoty — 10 6amn

IIkana nepeBoaa 6aJ1JI0B B OTMETKH

OTMeTKa Yucsi0 62/10B, HEOOX0AMMOE 11l TOJTYYEHHUS] OTMETKH
« 5» (OTIMYHO) 9-10
« 4» (xoporio) 7-8
« 3» (yIOBJIETBOPUTEIIHHO) 5-6
« 2 « (HEYIOBJIETBOPUTEIIHLHO) MEHee 5

KonTpoabHasi padora
Tema «Havana MaTeMaTHYeCKOI'0 aHAJIH32)»

Ieab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUN CTYIEHTOB.

1 BapuanT

1. Haiitu nmpon3BoaHyI0 (QyHKITUU:
y=2x"-3x*+10x?-5
2. HaiiTu npon3BoaHyI0 (QyHKIUY (JI€IEHUE):

e
Y oV

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

4. HaiiTu npou3BOHYIO QYHKIINN

y=2x§+2x&+xi2

5. Haiitu npou3BoHyI0 GYHKIUHU (YMHOKEHHE):
y=(4x+3)Vx

6. HaiiTi npon3BoiHYIO QYHKIIUH:

y=sin (10x+11)

7. Haiitu mpou3BOJHYIO GYHKIINU

y=(3x+7)*

8. Haiftu npou3BOIHYIO (PYHKIIMH:

1
F(X2+1)2

9. Haiitn nmpon3BoHYIO (hYHKIIUH:




y=Vx2 + 2cosx — 4
10. Haiiti mpou3BoHyI0 QpyHKIMH (A€TIeHKE):

3x%-2x+1

x2

2 BapuaHT
1. Haiitn npou3BoHYIO (DyHKIINN

y=3x"-4x*+6x%-10
2. Haiiti nmpounsBoaHyto pyHKINY (eTIeHne):

Ve

3. Haiitu npousBoanyto ¢pyHkimu y=Ff(x) B TOUkKe X:
f(x)= 2x3-5x2+6x+1, rue x=1

4. HaiiTu npon3BOAHYIO (QYHKIIUU:

F3X§+X&+X%

5. Haiitu npousBoaHyt0 GyHKIIMH (YMHOXKEHHE):
y=(3x"+5)Vx

6. Haiiti npon3BoIHYIO QYHKIIUHU:

y=C0s (7x+8)

7. Haiitu mpou3BOJHYIO GYHKIINN

y= (4x+5)°

8. Haiftu npou3BoIHYIO PYHKIIUH:

1
F(X3+4)2

9. HaiiTi npou3BoiHYIO QYHKIIUH:

y=V2x3 + 3sinx + 3

10. Haiiti mpou3BoHy10 QPyHKIMH (A€TIeHHe):

2x%+4x+7
=
KpuTtepun onieHKH KOHTPOJIbHOH PadoThI
3agaHus banner IIpumeuanue
1,3,4,6,7,8,9 7 Kasxnprit npaBuibHBIN oTBET 1 Gamn
2,5,10 6 Kax/1p1ii mpaBUIIbHBIN 0TBEeT 2 Gasa




MaxkcumanbHbIi Oan 3a paboty — 13 6a/1oB

IIkana nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucso 6a/1510B, HEO0OX0AUMOE LISl NOJYYEHUS] OTMETKHU
« 5» (OTIAMYHO) 12-13
« 4y (xoporto) 10-11
« 3» (YIOBJIETBOPUTEIILHO) 8-9
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 8

Kourpoabnas padora
Tema « UHTErpaj u ero npuMeHeHue»

Ilesan: mpoBepka 3HaHUN U NPAKTHUECKUX YMEHHUH CTYIEHTOB.
1 BapuanT

1. HaliTu HeomnpeieIeHHbIA UHTETpall
J(4x> + 5x* — 2x3 + 9x? + 4x + 5)dX
2. HaiiTu HeomnpeneaeHHbI HHTErpaj
J(5x3 + 4x? — 6x — 7)dx

3. HaiiTu HeonpeieleHHbII UHTErpaj
J((3x3 — 4x% + 5x) - 2x)dx

4. HaiiTn HeonpeieJIeHHbIN HHTErpaj
J((4x3 — 5x% + x) - 3x)dx

5. Haiitn HeomnpenereHHbIN HHTErpail

8x5 —6x*+2x3 +x2
BCOCHBE) dx

f( 2x?

6. Haiitu HeonpeieNeHHbII NHTErpaj

4x5+3x*+2x3 +5x2 +6x+10
( )dx

Jt

X

7. HaliTi HeopeieIEHHBIN UHTETpal

1

cos?x

JBE + 4xVx + 5 + — X)dx

8. HaiiTn HeomnpeaeIeHHbI HHTETpa

1

sin2x

J(4x? + 5x% Vx + X% + + e¥)dx

2 BapuaHT
1. HaliTn HeonpeielIeHHbII HHTErpaj

J(6x°> — 6x* + 7x3 — 2x? + 5x — 6)dX

2. HaiiTu HeolnpeneaeHHbII HHTErpaj




J(10x3 — 4x? + 8x + 8)dx
3. HaiiTu HeonpeieNeHHbII HHTErpaj
J((4x3 — 6x% + 5x) - 3x)dx
4. HaiiTu HeonpeaeJICHHbIN HHTErpa
J(2x3 — 10x2 + x) - 4x)dX
5. Haiitu HeonpeneIeHHbIN UHTErpal

6x° +4x*+8x3 +4x2 —6x
2x2

J(

)dx

6. HaiiTu HeonpeieneHHbII HHTErpaj

3x5+2x*—6x3+7x%-5x+11
( )dx

Jt

X

7. HaiiT HeonpeAeIeHHbIN HHTETPaIl

1
cos?x

J2x* + 533X + 5 — —— — e¥)dx

8. Haiitu HeonpeeieH bl HHTErpal

1

3 23 4 X
JBx* + 6x Vx + = — —— — e¥)dx
Kputepun onieHKn KOHTPOJILHOH PadoThI
3agaHus bannel IIpumeuanue
1,3,4,6,7,8,9 7 Kasxxnprit npaBmibHBIN OTBET 1 Gamn
25,10 6 Kaxapiii mpaBuibHBIN OTBET 2 Oasia

MaxkcumanbHbli 0ani 3a padoty — 13 6ajioB

Ixkana nepeBoaa 0a/1/10B B 0OTMETKHU

Otmerka Yucso 62,5108, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU
« 5» (oTAMYHO) 12-13
« 4 (xoporo) 10-11
« 3» (YIOBIIETBOPHUTEIHHO) 8-9
« 2 « (HEeYOBJIETBOPUTEIBHO) MeHee 8

IIpoBepounasi padora
Tema «JieMeHTHI TeOpUH BEPOATHOCTE 1 MATEMATHYECKOH CTATHCTHKH
Ieab: npoBepka 3HAHUM M NPAKTUYECKUX YMEHUN CTY/IECHTOB.
1 BapuanT
1. B notepee 1000 6uneros. Ha msate 6unetoB nagaet Bemrpoim 1000 py6, Ha nsITHaAaTh OUIETOB —

500 py0, Ha nBanuath Tpu 6miera — 200 pyO, Ha cTo ABaauaTh 6unetoB — 100 pyo, Ha TpucTa
ouneroB — 50 py0neil, ocTanbHble 0e3 BHIUTpHhIA. KakoBa BEpOSTHOCTh BBIMIPAaTh OMIIET HE MEHEE
cTa pyosieit?

2. B makere Tpuanate koHdet: 16 ¢ MOTOYHBIM IOKOJIATOM U 14 ¢ ropbkuM 1iokosiagom. KakoBa
BEPOSITHOCTH BBIHYTh U3 ITaKeTa:
a) KOH(ETY ¢ MOJIOYHBIM IIOKOJIaI0OM




10.

0) ¢ OeJBIM IIOKOJIAJIOM

B xop3une 7 6enbix u 3 yepHbIX mapa. Haynauy BeiHEMaroT 5 mapoB. HailTu BEepoSATHOCTH TOTO, 4TO
cpelu BBIOpaHHBIX IIAPOB OKaXKeTCs 3 OebIX mapa.

B nexe paboTator ABeHaIaTh MYXYHUH U TPU KeHIIUHBL. [0 TaGenbHBIM HOMEpaM Haynady
0TOOpaHbl BOCEMb ueioBeK. HaliTu BepOATHOCTH TOTO, YTO CpPe/id OTOOPAHHBIX JIUIL OKAXKETCS JBE
KECHILMHBI.

CryneHT npulilen Ha 3K3aMeH, 3Has Juib 24 Bonpoca u3 30. KakoBa BEpOSTHOCTb TOTO, YTO
CTYZICHT 3HaeT 00a BOIpOca, 3aJaHHbIE EMY K3aMeHaTOpOM?

CryneHTsI OJIy4UIIU MYyTEBKU B 5 caHaTopueB. J[Ba cTyieHTa B IEPBbII CAaHATOPUI, YETHIPE
CTYyJIEHTa BO BTOPOM CaHATOPHI, IISITh CTYACHTOB B TPETHM CAHATOPUH, YETHIPE CTYACHTA B
YETBEPTHIA CAHATOPHI, IITh CTYJAEHTOB B IAThIN caHaTOpuid. KakoBa BEpOSTHOCTh TOTO, YTO TPH
CTYJIEHTa MTOEAYT OT/bIXaTh B OJINH CAHATOPHIL?

J171s TpOX3BOICTBEHHOM MPAKTUKU Ha TPUALIATH CTYJEHTOB MpenocTasieHo 13 mect B Ye, 6 MecT B
Hedrekamcke, u 11 mect B Ctepiuramake. KakoBa BEpOsITHOCTh TOTO, YTO TPU ONPEACTIECHHBIX
CTYJICHTA [TONaAyT Ha IPAKTUKY B OAUH ropoa?

VY TypucTOB 0bLI0 7 6aHOK ¢ MsicoM, 4 OaHOK ¢ oBoIIaMH, U 9 GaHOK ¢ Kamel. Bo Bpems goxas
HaJMKCH Ha OaHKaX ObLIM CMBITHL. TypucTaM HYKHO OTKpBITh Tpu OaHku. KakoBa BEposiTHOCTh
TOT'0, YTO BCE TPU OTKPBIThIE OAHKU OKaXKYTCS C Pa3IMUHbIM COAECPKUMbBIM ?

B Marazun noctynuiio 35 X0I0AUIBHUKOB, 5 U3 KOTOPBIX UMEIOT 3aBOACKON AedekT. CiydailHbIM
00pa3oM BBIOMPAIOT OJIMH XOJOIMIbHUK. KakoBa BEpOSITHOCTB TOTO, UTO OH OyzeT 6e3 nedexra?
B kop3une naxoautcs 15 reo3nent, 4 mypyna, 5 apenei, 11 camope3oB, 4 ypoBHS U 2 PYJIETKH.
HaiiTu BeposiTHOCTH TOTO, YTO IPEAMET KOTOPHIN BBIHYT U3 KOP3UHBI OYAET:

a) ypoBHEM
0) npenbro

2 BapUAHT
B norepee 1000 6uneros. Ha cempb 6mneroB nanaet Beurpoiin 1000 py6, Ha 1BaaiaTh OUIETOB —

500 py0, Ha aBanuath yetbipe O6unera — 200 pyo, Ha cTo nmaTHaaUATh OmitetoB — 100 py0, Ha 1BecTH
cembjecar oueroB — 50 pyosiel, octanbHble 0e3 BeIMTphIiia. KakoBa BEpOSATHOCTh BBIMTPATh OMJIET
HE MEHee cTa pyosieit?

B makere aBaamnaTte koHdeT: 13 ¢ MOJTOYHBIM IOKOJIAZAOM U 7 C TOPHKUM IIOKOIa10M. KakoBa
BEPOSITHOCTH BHIHYTH M3 MaKeTa:

a) KOH(}ETY C MOJIOYHBIM IIOKOJIAJIOM

0) ¢ OeNTBIM ITOKOJIAIOM

B xop3une 8 6enpix u 12 wepHbix mapa. Haymady BeiHUMaroT 6 mapos. HaiiTi BeposTHOCTB TOTO,
YTO Cpeau BRIOPAHHBIX MIAPOB OKAKETCS 4 YEPHBIX Iapa.

B nexe paboraroT oquHHAAIATE MY>KUYHH U YETHIPE )KCHIIUHBIL. [10 TabeIpHBIM HOMEpaM Hayaaqy
0TOOpaHbI ceMb YeoBeK. HallTh BEpOsSTHOCTH TOTO, YTO CPEAN OTOOPAHHBIX JIUIl OKAKETCS TPH
YKEHIIUHBI.

CryzaeHT npuilien Ha 3K3aMeH, 3Has Juillb 17 BonpocoB u3 20. KakoBa BeposSTHOCT TOTO, YTO
CTYZICHT 3HaeT 00a BOmpoca, 3aJlaHHbIe eMy dK3aMeHaTOpOM?

CryneHThl NOY4YHIIU IMyTEBKU B 5 caHaTopueB. TpH CTyleHTa B IEPBbIl CAHATOPUM, IIECTh
CTYZICHTOB BO BTOPOM CaHATOPUM, MMATh CTYJACHTOB B TPETHI CAHATOPUM, CEMb CTYICHTOB B
YETBEPTHI CAHATOPHUI, IBA CTYACHTA B MATHIN caHaTOpui. KakoBa BEpOSITHOCTH TOTO, YTO TPHU
CTY/ICHTa MOEAYT OTJIbIXaTh B OJIMH CAaHATOPHI1?



7. Jlyis mpou3BOJICTBEHHON MTPAKTUKHM HA TPUIIATh CTYIEHTOB mipeaocTasieHo 11 mect B Ye, 9 mecT B
Hedrexamcke, n 10 mect B Crepnuramake. KakoBa BEpOSITHOCTh TOTO, YTO TPH ONPECTICHHBIX
CTYJICHTA MOMNaaAyT Ha MPAKTUKY B OAUH ropo?

8. VY typuctoB 6610 6 6aHOK € MsicoM, 8 6aHOK ¢ oBoIaMu, 1 3 OaHKU ¢ Kameid. Bo Bpemst noxas
HA/AMMCH Ha 6aHKaxX ObLIM CMBITHL. TypuCTaM HYXHO OTKPBITH TpU OaHKH. KakoBa BeposITHOCTD
TOTO, YTO BCE TPH OTKPHITHIC OAHKU OKAXYTCSI C PA3IMYHBIM COJIEPKUMBIM?

9. B marasun noctynuio 45 X0J0JUIBHUKOB, 9 U3 KOTOPBIX UMEIOT 3aBOACKOH aedekT. CiryuaitHpIM
00pa3oM BBIOMPAIOT OJIMH XOJIOAMIBHUK. KakoBa BEPOATHOCT TOTO, YTO OH OyzeT 0e3 nedexra?

10. B xop3une Haxoautcs 12 rBo3aeit, 2 mypyma, 4 npenu, 13 camopesoB, 3 ypoBHs u 7 pynetok. Haiitu
BEPOATHOCTH TOTO, UTO MPEAMET KOTOPBIN BEIHYT U3 KOP3UHBI OYy/IET:

a) ypOBHEM
0) apemnbio
KourpoJabsHnas padora
TeMma «YpaBHeHHS] M HEpPaBeHCTBa»
Heab: npoBepka 3HAHUN M MPAKTUUYECKUX YMEHUU CTY/IEHTOB.
1 BapuanT

1. Pemnts ypaBHeHueE:
3x-6=5x+10
2. Pemits ypaBHEHUE:
5x+7=3x-9
3. Pemutsb ypaBHEHue:
10x-3=5-6x
4. Pemith cuCTeMy ypaBHEHUN METOJIOM TOICTAHOBKHU:

{2x—4y=—8
—Xx+ 6y =8

5. PemuTh cucTeMy ypaBHEHUI METOIOM MOJICTAHOBKH:

{4X—3y=15
3x—4y =6

6. Pemmuth CUCTEMY ypaBHeHI/Iﬁ METOJAO0M IIOACTAHOBKHU:

{ 4x — 7y = 15
—2x+ 6y =-10

7. PemuTh cUCTEMY ypaBHEHHI METOAOM MOJICTAHOBKU:

{3x+5y=19
9y — 2x = 12

8. Pemuth cuctemy ypaBHEHUI METOJIOM CIIOKEHUS:



{ 3x—2y=1
12x+ 7y = —26

2 BapuaHT

1. Pemuth ypaBHEeHUE:
8x-6=6-2x

2. Peminth ypaBHEHUE:
3x-6=5x-10

3. Pemuthb ypaBHEHUE:

7x-9=13x+1

4. Pemmth CUCTEMY ypaBHeHI/Iﬁ MCTOAOM IIOACTAaHOBKM:

{3X—2y=—1
6x+y =28

5. Pemutsb cucreMy ypaBHEHUN METOJOM IO/ICTAHOBKHU:

{2X—3y=2
5x + 2y = 24

6. Pemnth CUCTEMY ypaBHeHI/Iﬁ MCTOAOM IIOACTAaHOBKM:

{5x—6y=17
2x+ 3y = —4

7. PemuTh cUCTEMY YPaBHEHUI METOJIOM MOJICTAHOBKH:

{ 3y+4x=0
—2x+ 5y = —26

8. Pemntn CUCTEMY ypaBHeHI/Iﬁ METOAOM CJIIOKCHUSA:

{ x—3y=5
4x + 9y = 41
Kpurepun oueHKH KOHTPOJIbHOM PadoThl
3amanus bamer [Tpumeuanue
1-3 3 Kaxxapiit mpaBuibHBIN 0TBET 1 Gan
4-8 10 Kaxxapiit mpaBuiibHBIN oTBET 2 Oasuia

MaxkcumanbHbli 0an 3a padoty — 13 6a/ioB

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OtMmetka Yucio 6a/1510B, HEOOXO0AUMOE 1JIsI MOJYYECHHUS OTMETKH




« 5» (OTJIMYHO) 12-13
« 4» (xoporo) 10-11
« 3» (YIOBIETBOPUTEIHHO) 8-9

« 2 « (HEYIOBJIETBOPUTEIBHO) Memnee 8

HToroBasi kKOHTpPOJILHAsI padoTa
1 BapuanT

Oobazamenvnasn ywacmo

IIpu BoIMOIHeHNM 3a7aHni 1-9 3anuKMTe X0/ pelieHUus1 U MOJY4YeHHbIH OTBeT.

1. (1 6amn) 1 metp curua croun 80 pybreii. Ckonbko MOKHO KynuTh Tkanu Ha 1000 pyOueit,
€CJIM aJIMUHHUCTPALIMSI Mara3uHa B 4YeCTh Mpa3aHuKa caenana ckuaky 10%?

2. (1 6ann) B rpynme 25 crynenToB. HeoO0xoaumo BEIOpaTh CTapoCTy, 3aMECTUTEIS
ctapocThl ¥ puzopra. CKOJIBKO CYLIECTBYET CIIOCOOOB 3TO clenaTh?

3. (1 6amn) [Ipoxonut nu rpaduk GyHKIKUU Y = - 2x° 4yepe3 TOUKH
a) A (0,5; -0,5); 6) B(-1,5; 1,1).

4. (1 6amm) Cropona kBaznpara paBHa 4 cMm. Touka, paBHOyJaJIeHHAst OT BCEX BEPIINH
KBaJ[paTa, HaXOJAUTCS Ha PACCTOSHUM 6 CM OT TOUKH NEPECEUECHUs ero JuaroHajie.

Haitgure paccTosiHre OT 3TOM TOYKH 10 BEPIIVH KBAIpata.

5. (1 6ann) Haitmure kopensb ypaBuenus 10g; (4 - x) = 2.
8 1

6. (1 Gamn) BeraucianTe 3HAYEHNE BHIPAKEHUS 89 .6418
1 2—Xx 2x-1
7. (1 Gann) Pemmnre HepaBEeHCTBO (f) >9%

8. (1 6amn) Seisercs mu pyrxus F(X)= x* - 3x% + 1 neppooGpasHoii ws GyHKIHH

f(x)=4x> - X* + X ?

—

9. (1 6awun) Janst Bekropsr a{5; -1; 2} u b {3; 2; -4}. Haiitnt koopmumater ¢ =a—20 .

10. (1 6anm) Jopucyiite rpaduk 4eTHOU (HyHKIINH.
Y

AL




IIpu BoinotHennu 3aganuii 11-14, ucnoun3ys rpapuk pyHknmnu y = f(x) (cM. puc. HUKe), ONpeaeTuTe
U 3aIIUIINTE OTBET:

11. (1 6amr) O6macth onpeaeneHust PyHKIUH.
12.(1 6amn) HaumeHnbiiee u HanOoJbIee 3HaYeHUS (PYHKITUH.
13. (1 6amn) IIpoMexxyTKH BO3pacTaHus U YObIBaHHS ()YHKIIHH.

14. (1 6ann) I[Ipu kakux 3HaUeHUIX X , f(x) < 0.

IIpu BrImosiHeHuu 3aganuii 15-18 3anuimuTe X0 pemieHUs U NMOJIy4YeHHBbIH OTBeT.

15. (1 6ann) HaiiguTe minomaas GUrypsl, orpaHU4eHHON rpaduKkoM QPyHKIIMH
f(x) = x*- 6x + 10, mpsimbiME x = - 1, x = 3 1 0CBIO aGeIHcc.

16. (1 6amn) Pemmre ypaBuenue 4" - 2°= 64.
17. (1 6amr) Haiigure nponssoaayio dyHkimn f(X)=2X°+sinx.
18. (1 6amr) Haitnure xopau ypaBHenus tgx + 1 = 0, mpuHaanexane otpesky [0, 27].
Hononnumensnas wacmo
Ipu BbInoTHeHUHM 3aaHuii 19-22 3anMIIMTE X0/ PeLeHNsT H MOJTYYeHHbIIl OTBET.

19. (3 6anna) Pemure ypasuenne (2X—3) - \/3X2 —5x—-2=0.

20. (3 6ata) IIpsMoyrospHas Tparelus ¢ OCHOBaHUAMH 6 cM 1 10 ¢cM 1 BBICOTOH 3 cM
BpalaeTcs BOKPYr OOJIBIIOr0 OCHOBaHUs. HaluTe miomaab moBEpXHOCTH
MOJYYEHHOTO Tella BPaICHHUSI.

X+4y =16

log 7Y —Iog7 4=log 7 (x+1)
22. (3 6amna) Pemmre ypaBHenue |4 - 5x|=5x - 4.

21. (3 6amna) Pemute cucreMy ypaBHEHHIA

2 BapuaHT
Oosazamenvuan ywacmo

IIpu BhINOTHeHNH 3a7aHuil 1-9 3anuIIKMTe X0 pelIeHHUs M MOJTy4YeHHbIH OTBeT.



1. (1 6amn) Terpanp crout 30 py6ieii. Kakoe Hanbosbiiee 9MCiIo TaKUX TETPAIACH MOKHO
Oyner kynuth Ha 350 pyOueit mocne noHmwkenus eHsl Ha 10%?

2. (1 6amn) B rpymnme 30 cryaentoB. Heo0xoaumMo BEIOpaTh CTApOCTY, 3aMECTHTENS CTApOCThI U Ipodopra.
CKOJIBKO CYIIECTBYET CIIOCOOOB ATO ClIENIATh?

3. (1 6amn) [IpoxoauT 1 rpaduk GyHKIUU y = 2x° 4yepe3 TOUKH
a) 4 (0,5; 0,5); 6) B(-1,5; 1,1).

4.(1 6amm) CropoHa kBajapara paBHa 4 cM. Touka, HE IpUHAAJIEKAIIAsT TIOCKOCTH KBaJpaTa,
ylajieHa OT KaXJO0W U3 ero BEepIIUH Ha paccTosiHue 6 cM. Haliure paccTosHue OT 3TOM TOUKH 10

INIOCKOCTHU KBaaparta.

5. (1 6amn) Haitmure kopens ypaBuenus log, (5 -x) = 3.

5 1

6. (1 6amr) Beruuciaure 3HaueHUE BBIPAKCHUS 46 -1612.

7. (1 6amn) Pemmte HepaBEeHCTBO 271+ 2X > (%) 2+X .

8. (1 6amr) Semsercs mu pyskmus F(X)= x° + 3X — 5 nepBooGpasHOii uist pyHKIHA
f(X)=3x* + x ?

9. (1 6amn) JIaHbI BEKTOPHI 6{3; L - 2} u 6{1; 4, —3}. Haiinute d=2b-C.

10. (1 6amn) Hopucyiite rpa¢puk 4eTHOH (QYHKIUH.

A

v

IIpu BoinotHennu 3aganuii 11-14, ucnoun3ys rpapuk pynknmnu y = f(x) (cM. puc. HUKe), ONpeaeTuTe
H 3alIM1IuMTEe O0TBET:

11. (1 6amm) O6macth onpeaeneHust PyHKITUH.
12.(1 6amr) Hanmensiiee  HanbosbIee 3HaYCHNST QYHKIINH.
13. (1 6asmn) [IpomMexyTKH BO3pacTaHus U yObIBAaHUS (QYHKITHH.

14. (1 6ann) IIpu kakux 3Ha4eHUIX X , f(x) < 0.



IIpu BbInoTHeHnnu 3aganuii 15 - 18 3anummuTe X0 pelieHNs U NOJY4YeHHBI OTBeT.

15. (1 6ann) Haiiaure mmomans Gurypsl, orpaHu4eHHON TpaduKoM QyHKIUN
f(xX) =x?+ 5X + 6, npsiMbiME x =-1, x =2 U 0CbI0 aberucc.

16. (1 6amn) Pemmre ypaBuenue 2 - 3" = 36.

17. (1 6amn) Haiiaure nponssoamyio dyrkimun f(X)=3x> - Sinx.

18. (1 6amn) Haiigute kopuu ypaBaenus: 2sinxX + 1 = 0, npunayiexarnue otpesky [0, 2x].
Jlononnumensnasn yacmo

IIpu BbInoTHeHNHU 3agaHuii 19-22 3anummTe X0/ pelleHUus: M MOJy4YeHHbIH 0TBeT.

19. (3 6anna) Pemmure ypasuenne (6X—5)4/ 2x2 _5x+2=0.

20. (3 6amta) [IpsMoyrompHas Tpareus ¢ OCHOBaHUSIME 12 ¢cM U 15 cM 1 BBICOTOMH 4 cM
BpalaeTcs BOKPYr MEHbBILETO OCHOBaHMs. HaliuTe riomaapr moBepXHOCTH
MOJYYEHHOTO Tella BPAICHUSI.

4x—-y=2,
Iog12 x+|og12 3:Ioglz(y+1).
22. (3 6amna) Pemmre ypaBHenue |7 - 4x|=7 - 4x.

21. (3 6amna) Pemute cucreMy ypaBHEHHMA

IlIkana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cCUCHEME

Yucjio 6217108, HEO0OX0AUMOE
AJIs1 OJIy4eHHsI OTMETKHU

OTMeTKa

«3» (YAOBJIETBOPUTEIILHO) 9-14

15-21

«4» (X0poI110) (HE MEeHee OJTHOTO 3a/IaHusl U3

JIOTIOJTHUTETTLHOW YacTH)
6onee 21

«5» (OTAMYHO) (He MeHee JIBYX 3aJjaHul U3

JIOTIOJTHUTEILHOM YacTH)




3. 2.3. 3apanusi AJ1s HTOTOBOI0 KOHTPOJIs (3K3aMeH)
1. O0mue mos10KeHUs
dopmoii aTTecTalMy M0 JUCIUILUIMHE SBIISCTCA dK3aMeH. MTOroM sxkszamena SBISETCA OIICHKA

3HAaHUI U yMEHHUI 00ydJalonerocs 1o MATHOAJUTBHOM IIKaJIe.

YcaoBusi npoBeieHUs1 IK3aMeHa
Ox3amer TPOBOAMUTCS MO BAPUAHTAM.
KonnuectBo BapuaHtoB - 6.
3aaHus mpeaycMaTpUBAIOT OJJHOBPEMEHHYIO TPOBEPKY YCBOEHHBIX 3HAHWW W OCBOCHHBIX YMEHUH MO BCEM
TeMaM nporpaMmbl. OTBETHI MPEIOCTABISIOTCS MUCHMEHHO.
OOopynoBanmue: Oymara, py4yka, KapaHJall, JHWHEWKa, BapHUaHT 3aJaHus, CIpaBOYHAs JHUTEPaTypa,
MUKPOKAJIBKYJISATOP.
2. KoHTpoJbHo-o1neHOYHbIe MaTepuaabl (KOM)

NHcTpykuus 1151 00y4alIIMXCS 10 BHINOJHEHUI0 IK3aMEHAIIMOHHO padoThl

Ha BpImonmHeHNe MUCHhbMEHHON SK3aMEHAIIMOHHOW pa0oThl IO MaTeMaTUKe JIaeTcs 4 acTPOHOMHUYECKUX
gaca (240 MunyT).

DK3aMeHAIMOHHAs padoTa COCTOUT M3 2-X YacTei: 00s3aTEIbHON U JOTIOTHUTEIHHOM.

OO6s3aTenbHast 9acTh CONIEPHKAT 3aJJaHNsI MUHUMAIBHO 00S3aTEIHFHOTO YPOBHS, a IOMOJHUTENIbHAS 9acTh
— OoJiee CIOXKHBIE 3aJaHUSI.

[Ipu BeIMONHEHUHN OONBIIMHCTBA 3aJaHUI 00s3aTeNbHON YyacTH TpeOyeTcs MPeCTaBUTh X0/ PEIICHUS 1
yKa3aTh TIOJYYCHHBIH OTBET. TOJBKO B HECKOJBKHX 3aJaHUSAX JIOCTATOYHO TPEJICTAaBUTh OTBET. 3a
MPaBWJIbHOE BBIMIOJIHEHUE JIIOOOT0 3a/laHus U3 00s3aTeNbHOM YacTHU Bbl Moiydaere oauH Oami. Ecnu BbI
MIPUBOJIUTE HEBEPHOE PEIICHIE, HEBEPHBI OTBET WJIH HE MPUBOANUTE HUKAKOTO OTBETA, moy4aere 0 6amios

3a 3aJaHuc.



ITpu BBINOIHEHUU J1FO00TO 3a1aHUS JONOJHUTEIBHON 4acTH HEOOXOIUMO MOJPOOHO ONUCATh XOJ PELICHUS
U J1aTh OTBET.
[TpaBuIbHOE BHINOIHEHUE 33/1aHUH JTOTIOIHUTENFHON YaCTH OIICHUBAETCs 2 OalIaMH.

baiel, mony4yeHHbIE 3a BCE BBIIIOJIHEHHBIC 3a/1aHUS], CYMMUPYIOTCS.

[TocrapaliTech NpaBUJIBHO BBIIOJHUTH KaK MOXHO OOJblle 3aJaHMi M HaOpaTh Kak MOXKHO OoJblie
0asIoB.

Ilepeo nauanom pabomuvl 6HUMAMENLHO O3HAKOMbMECH CO WKAIOU nepesoda 0aniog 8 ommemku u

obpamume GHUMAHUE, YMO HAYUHAMb PAOOMY cledyem ¢ 3a0aHull 0053amenbHOl Yacmu.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Yucio 0an10B, He0OX0AMMOE JIS1 IOJTYyYEeHHU S
OrMmerka OTMETKH
«3» (y1OBJIIETBOPUTEIIHHO) 8-11
«4» (xopomwio) 12-18
«5» (OTIMYHO) 19-20

Kenaem ycnexos!
1 BapuanT
O0s3arenbHast 4acTh.

3amanue 1. (16amr) Jommap crout 80 pydieii. Kakoe Hanbobiiee KOJTUYECTBO JI0JUIAPOB MOKHO KYIIUTh HA
1500 pyGneit?

3apanue 2.(1 OGamwn) HapucyHke S>KUpHBIMM TOYKaMM II0Ka3aHO CYTOYHOE KOJIMYECTBO OCAJKOB,

BhImagaBmux B Kazann ¢ 3 1o 15 pespans 1909 roja. I1o ropu3oHTanM ykasplBarOTCs 4McCIa MECsALa,
10 BEPTUKAJIN — KOJIMYECTBO OCAJKOB, BBINABIIMX B COOTBETCTBYIOIIMM JI€Hb, B MWUIMMeETpax. Jlins
HarJIsiTHOCTU JKUPHBIE TOYKM HA PUCYHKE COEIMHEHbI JHMHHUEW. OmnpenenuTe Mo pUCYHKY, CKOJbKO THEH
U3 TaHHOT'O IIEpUOJA HE BBINAJAI0 OCaJAKOB.

: /
PAACATUA

0 t 1 t 1 |
3 4 5 [ 7 8 ¢ 10 11 1z 13 14 15

3ananue 3. (1 6amn) Ha xierdartoii Gymare ¢ kieTkamu pazmepom 1 cm x 1 cM n3obpaxen pom6. Haiinure



CTo Iomajab, 3alIMIUTE OTBCT B KBAAPATHBIX CAHTUMCETpPAX.

3ananue 4. (1 6amr) CtpoutenbHOM Opurane Hy)HO prodpectd S0 KyOOMETPOB CTPOUTEITHHOTO
Opyca y 0JTHOr0 U3 TpeX MOCTaBIINKOB. KakoBa HAaMMEHbIIIasi CTOMMOCTh TaKOM MOKYIIKH

¢ nocTaBKoii (B pyOssix)? LleHsl U yCIIOBUS yKa3aHbI B TAOJHIIC.

Llena Opyca Croumocthb JlorotHATETHHBIC
ITocTaBmuk
(py6. 3a 1n) JOCTaBKH YCIIOBHSI
A 3500 9900 -
[Ipu 3aka3e Ha cymmy OoJiblie
b 4500 7900
150000 py6. nocraBka OecriiaTHO
[Ipu 3aka3e Ha cymmy OoJiblie
B 3600 7900
200000 py6. moctaBka OecriiaTHO

3amanue 5. (1 6amn) Haligute KopeHb ypaBHEHUS 52°2=625

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

log, V45

3ananue 7. (1 6ann) Haiinurte 3HaueHHe BIpakeHUS Tog, 45"
2

3aganue 8. (1 6aqur) Ha pucynke u3obpaxeH rpaduk muddepeniupyemonn yukmuu Yy = f(X). Ha ocu
a0bcmmcc oTMeueHbl NeBsATh Touek: X1, X2, x3...x9. Cpenu 3TUX TOYEK HaWUTE BCE TOYKH, B KOTOPBIX
npousBoaHas GyHkimu f(X) orpuriarenpHa. B 0TBeTe yKakuTe KOJMUECTBO HAWICHHBIX TOYEK.

y

|
/ ﬁ\\ y=f(x)
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JlonmoaHUTEIbHAS YacTh.



Bananme 9. (2 6amia) Haiimure 00bEM KoHyca (B CM°), pajmyc OCHOBAHHS KOTOPOTO paBeH 7,5 cM, a
JuTiHa oOpasyromieit — 12,5 cm.

3amanue 10. (2 6amna) B cpennem u3 50 mpousBen€HHbBIX OaTapeek 2 HeMcnpaBHbl. KakoBa BEepoOsSTHOCTH TOTO,
YTO CJIy4ailHO BhIOpaHHas B MarasuHe Oatapelika OKa)XeTcsl UCIIpaBHOM?

Bamanue 11. (2 6amna) Temo aBmxercs mo 3akony S(t) = 4x® — Bx +3. Ornpenenure, B KAKOW MOMEHT
BpEMEHH CKOpocTh OyneTr paBHa 10.
3aganue 12. (2 6amna) Pemuts ypaBHenue 2 + cos?x - 3 ¢0S x=0
3ananue 13. (2 6amna) [IBa BenocumeaucTa OAHOBPEMEHHO OTHPaBUIUCH B 117 KuiaoMeTpoBblil mpober.
[TepBoIii exan co CKOPOCThIO, HAa 4 KM/4 OOJBIIIEH, 4eM CKOPOCTh BTOPOTo, ¥ MpHOBLLT K (puHMITY Ha 4 Jaca
pasbie BTOporo. Haiimure CKOpoCTh BEIOCHUIIEAMCTA, MpUIIENNIero K GuHHUITY BTOpbIM. OTBET naiite B

KM/4.

3X+y=3

3aganue 14. (2 6anna) Pemmre cucre aBHEHUII .
JAaHU ( na) Pemmre cuctemy ypaBH HHH{'OQ3(5X+4Y)=|Ogs(y+5)

2 BapuaHT
O0s13aTenbHast 4acTh.

3ananue 1. (1 6amn) [Tauka 6ymaru “benee cuera” crout 300 py6neit. Tumyp npuimén B Mmara3us 3a
Oymaroii, umes B kapmane 10000 py0Oueii. Kakoe Haubosbliee KOJIMYECTBO MayeK 3TONH OymMaru CMOXeT
Kynuth Tumyp?

3ananue 2. (1 6am1) Ha pucyHke >kMpHBIMU TOUKaMHU [TOKa3aHa CpeJHEMECSIUHAs TeMIepaTypa
Bo3ayxa B Coun 3a kaxaslii Mecsn 1920 roxna. Ilo ropuzoHTanyu yka3plBaroTCsl MECALIBI, 110 BEPTUKAIIN -
TeMIiepatypa B rpanycax Llenbcus. [l HarIsIAHOCTH KUPHBIE TOYKU COEIMHEHBI JIMHUEN. Onpenenure 1no
PHCYHKY HaMEHBIIYIO CPEIHEMECSUHYIO TEMIIEpaTypy B Iepuoj ¢ Mas mo aexadps 1920 roxa. OtBer
nairte B rpanycax Llenbcus.
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3ananue 3. (1 6amn) Ha xnerdaroii Oymare ¢ kieTkamu pazmepom 1 cM X 1 cMm n3obpaxkeHa

Tparenus. HaflIII/ITC CTo Iomanb, 3alIIruTe OTBCT B KBAJIPATHBIX CAHTUMCETpAax.

3ananue 4. ( 16amn) B Tabnune ykazansl 1eHbI (B py0.) Ha yCIIYTH aBUAIEPEBO3KH ITACCAKUPOB
HKOHOMHUYECKOT0 Ki1acca o MapmpyTy MockBa — Pum 4eTsIpex pa3HbIX aBUaKOMITAaHHH.

CroumMocTh CroumMocTh

CroumocTh
ABHAKOMIAHUS MpoBo3a MHTAHUS

ouniera

Oaraxa Ha OopTy

Asponpyr 8500 becrutatao becrutatao
Diip Xomnmm 3400 3000 1000
[MTonér 3500 2500 700
Kpbiibs 6500 BecrutatHO 500

Omnpenenure, CKOIBKO pyOJIeii HY)KHO 3aIJIaTUTh 3@ CaMbli JAeLIeBbIH OMIIET, €M MyTEeNIeCTBEHHUK
IUTAaHUPYET CAaTh Oarax M 3aKa3aTh MUTaHUE Ha OOPTY.

Bananme 5. (1 Gamwr) Haiimmre xopers ypasuenns 2! = 16.

3ananue 6. (1 6amwn) Haiigure F u3 paBenctBa A=F-S-cosa, eciu cosazz, S=12, A=36.

3ananue 7. (1 6amr) Haitnure 3HaueHne Boipaxenns 3108312 -1
3aganue 8. (1 6amwr)Ha pucynke m3zoOpaxen rpaduk muddepenimpyemoit ¢pynkiuu y = f(X). Ha ocu
a0cmmcc oTMeueHbl NeBsATh Touek: X1, X2, x3...x9. Cpenu 3TUX TOYEK HaWUTE BCE TOYKH, B KOTOPBIX

MMPpOU3BOJHAA q)yHKI_II/II/I f(X) OTpULaTCIbHA. B otBere YKaXXUTC KOJIMICCTBO HalJICHHBIX TOYEK.

/ ’?\\ y=f(x)
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JlomomHuTEIbHAS YaCTh.

3amanue 9. (2 6amma) Haiinure anmuay 06pasyromiei mpsMoro KoHyca ¢ BRICOTOH, paBHOi 10 cM,
JTMaMETPOM OCHOBaHHMsI, paBHbIM 15 cM. OTBET 3alMIIUTE B CAHTUMETPAX.

3amanue 10. (2 6amna) Y Mamm 15 dumiek: 5 ¢ KpacHBIMU 3BE3/1aMHU, OCTAJIbHBIC C 30JI0THIMU. Marira
HayraJ BeIOMpaeT u3 kapmaHa (umky. Haiiiure BEposSTHOCTh TOTO, 4TO 3TO OyjeT (umika ¢ 30J0ThIMU
3BE3/1aMH.

3amganwue 11. (2 6amra) Tesno aBmwkercs mo 3akony S(t) = Ax® —2x + 1.

Ompenenure, B KAKOH MOMEHT BpPEMEHH CKOpPOCTh OyaeT paBHa 6.
3aganue 12. ( 2 6ana) Pemuts ypaBHenue 2 tg?X — tgx-3=0

3ananue 13. (2 6amna) Kartep mporien mpoTuB T€YeHHs] PeKU 72 KM M BEpHYJCS B MYHKT OTHpPAaBIICHUS,
3aTpaTUB Ha OOpaTHBIM MyTh Ha 6 yacoB MeHblIe. Haiinure ckopocTh TeueHus, €M CKOPOCTh Karepa B

HETOJIBIKHOM Bojie paBHA 9 km/4. OTBET maiiTe B KM/4.

4Xx—-y=2
Iong 3x = Ioglz(y+1)

3ananue 14. (2 6amuia) Pemmre cucremy ypaBHEHUH.

3 BapuaHT
O0s3aTenbHast 4acTh.

3amanwue 1. (1 6amr) Croumocts TeTpanu 32 pyoms. Uepes mecsil oHa yBennumiach Ha 5%. CKOJIBKO
pyOnelt cTana CTOUTh TETPaJb MOCIE YBEIUYEHUS 1IEHbI?

3ananue 2. (1 6awn) Ha rpaduke nmokazaHo CyTOYHOE KOJIMYECTBO OCAAKOB, BbiMaBuux ¢ 1 mo 11 ¢espans.
ITo ropu3oHTany yka3pIBatOTCS YnciIa MECAIA, IO BEPTUKAIN — KOJIMYECTBO OCAJKOB B MM, BBIIABIIEE B
COOTBETCTBYIOIINM JiIeHb. Onpenenure 1no rpaguky HandoIbIee KOJIMUYECTBO 0CA/IKOB, BHIMABIIMX 3a JIEHD B

3TOT NEPUOJ.

sy
JANAY
; ]/
. ! 1 peapare

1 23 456 7 8 91011

3amanwne 3. (1 6amn) [1nan mectHOCTH pa3ouT Ha kieTku. Kaxkmas kinetka o6o3HavaeT kBajapar 1 mx1 .
Haiinure nepumetp yyactka, n300pax€HHOro Ha riane. OTBeT JaiiTe B METpax.



3ananue 4. (1 6amn) [lets muiaHupyeT NOKYIKY XOJOAMIBHUKA Yepe3 OAUH U3 TPEX HHTEPHET-Mara3uHoB.

LleHs! 1 yca0BHS 10CTaBKU IPUBEIEHBI B TAOJINLIE.

HNurepHert- Croumocth Croumocrthb JonmoiHUTE/IbHBIE YCIOBUS
MarasuH X0JIOINJILHUKA AOCTABKHU
(py6.) (py6.)
1 20000 400 —
2 20 500 550 [Ipu 3aka3e Ha cymmy cbiie 20 000
py0. noctaBka OecriaTHasl.
3 19 950 800 [Tpu opopmieHnn TOCTaBKH CKHJIKA HA
BeCh ueK 2%.

Ckounbko pyOsiel Hy»KHO 3aIUIaTUTh 33 CaMylo JICLIEBYIO MOKYIKY € J10CTaBKOMN?

3ananue 5. (1 6amn) Haliaure kopeHb ypaBHEHUS 720 =49

3ananue 6. (1 6amt) B tpeyronsauke ABC yron C pasen 90°, cosA = 4/5 . Haiiaute SinB.

3amanue 7. (1 6ayn) HaliguTe 3HaueHne BRIPAKECHUS ————s

3ananue 8. (1 6amn) Mcnonb3ys rpaduk dynkiwn y= f(X)(cM. prc. HIKe), ONPEICTUTh: IPU KaKUX

3HaueHusx x, f(X)>0 u mpu kakux 3HadeHusx x, f(X)<0

\
\J

JlomomHuTEIbHAS YaCTh.
3amanue 9. (2 6amra) B mpaBmiibHO# TpeyroasHoi mupamuae SABC K — cepenuna pedbpa BC, S —
BepmuHa. M3BectHo, 4T0 AB = 6, a momaas 00KoBOM moBepxHOCTH paBHa 270. Halimure mymmHy oTpeska

SK.



3amanue 10. (2 6amma) babOymika ucnekna 36 mMUPOXKKOB: 6 ¢ TOBUUIOM, 12- ¢ KamycTOH, a OCTaIbHBIE — C
kaptomkoi. Ilerss Hayran BbIOMpaeT OAMH MHPOXKOK. HalimuTe BEpOSTHOCTH TOTO, YTO OH OKAXKETCS C

KapTOLIKOM.

3ananue 11. (2 6anma) Teno ABMXKETCS MO MPSIMOM TaK, YTO PACCTOSHUE S OT HAYAIbHOUW TOYKH

u3MeHsercs mo 3akony S = 10t _t? (M), Tme t - Bpemst IBHXKEHUS B CEKYHIaX.

Haiinure ckopocTh Tena yepe3 3 ¢ mociie Hayaia JIBHKECHHS.

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

3ananue 13. ( 2 Gamna) MoTopHast jJ0Jka Ipoluia NpoTUB TedeHust peku 140 kM 1 BepHynach B IYHKT

OTIIpaBJICHHUS], 3aTPAaTUB Ha 00OpaTHBIN MyTh Ha 4 yaca MeHblle. Haliiute ckopocTh TeUeHUs, €CIIU CKOPOCTh

JIOJIKHM B HETIOJIBIKHOM BoJie paBHa 12 kM/4. OTBeT Jaiite B KM/4.

1

5 g
3ananue 14. (2 6amna) Pemmre ypaBHeHue: /7)6_4 5= >

4 BapuaHT
OO0s13aTenbHast 4acThb.

3amanue 1. (1 6amt) ApOy3sl mponatotcs mo 95 pyodseit 3a mTyky. Kakoe Hanbosbiiiee KOITU4ecTBO apOy30B
CMOXET KyUTh AHTOH, eclii B kKapMaHe y Hero 1700 py6uieit?

3ananue 2. (1 6amn)Ha rpaduke mokaszaH mpoliecc HarpeBaHusi HEKOToporo npudopa. Ha ocu aGeruce
OTKJIQ/IBIBAETCS] BpEMSI B MHHYTAX, ITPOIIE/IIIee MOMEHTA BKIIFOUCHHUS TIPUOOpa, Ha OCH OpIUHAT —
Temneparypa npudopa B rpagycax Llenscus. Onpeaenute no rpaduky TemnepaTypy (B rpaaycax) npudopa

4yepe3 8§ MUHYT MOCIIe Havyaaa padoThl.
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3amanwue 3. (1 6amn) HaiiguTe mutonaap TpeyroiabHUKA, H300paXKEHHOTO Ha KJIETYaTOl OyMare ¢ pa3MepoM

KkieTkd lem X 1em. OTBET mailTe B KBaJIpaTHBIX CAHTUMETpax

3ananue 4. (1 6amn) s npoBenenus 0ankera HeoOXxoauMo 3aka3aTh 2000 MUPOKHBIX y OHOTO U3 TPEX
noctaBiMKoB. [Tupoxubie ynakoBbeiBatoTcst B KopoOku 1o 50, 100 u 250 wtyk. Llensl 1 fonoaHUTEIbHbIE
yCIIOBUS IPUBEICHBI B TAOIHUIIE.

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

Cxoubko pyOseit HeoOX0AMMO 3aTUTaTUTh 3a CaMYI0 JICTIEBYIO MOKYIIKY MUPOKHBIX, €CIIA 3aKa3 OyaeT
c/ieTiaH Y OJTHOTO MOCTaBIINKA?

Bananme 5. (1 6amn) Haiimure kopeHs ypaBHeHns 3> B=9
3amanue 6. (1 6am) B tpeyronsauke ABC yron A paBen 60°, a yron B pasen 30°. Haitgure AC, ecu AB

paBeH 18 cm. OTBeT naiite B cM.

3ananue 7. (1 6amn) Haiinure 3HaueHue BbIpaKEHUS: Jogs e

3ampanwue 8. (1 6amt) Mcnone3ys rpaduk ¢pyukiuu Y= f(X)(cM. puc. HIKE), ONPeaeIuTh

MIPOMEXYTKH BO3pAcTaHUs U yObIBAaHUS (PYHKIIMH:

et

JlomomHuTEIbHAS YaCTh.



3amanue 9. (2 6ama) HaliquTe tutomaas 60KOBOW MOBEPXHOCTH MPABUIILHON TPEYTOIBHON MUPAMHUIBI, €CITH
. 2

MIEpUMETP €€ OCHOBAHUS paBeH 48 cM, a anodema paBHa 18 cMm. OTBeT maiTe B cM”.

3amanue 10. (2 6anmna) B nBerounom marasmse ecThb 15 opxuueil: 5 KpacHbIX, 7 OenbIX, a OCTalbHbIE —

cUpeHeBbIe. B mepuoj, Korga OHU HE [BETYT, OHH BBITISAST OAMHAKOBO. HaiiuTe BEpOSTHOCTH TOTO, YTO

CIIy4aiiHO BBIOpaHHAs OPXUIEs OKaXKETCS CUPEHEBOM.

3amanue 11. (2 6amna) MarepuanbHasi TOUKa IBYXKETCS MPSIMOJIUHEHHO 110 3aKOHY

1 3 2 .
X(t) = gt + 517 + 251, rae X—paccTositHuE OT TOYKH OTCUéTa B MeTpax, I-BpeMsi B CEKYyH/1aX, U3MEPEHHOE C
MOMEHTA Havalia JIBIKCHUS. B Kakoli MOMEHT BpeMeHH (B CEKyH/Iax) €€ CKOpoCTh OyaeT paBHa 64 m/c?

3aganue 12. (2 6amna) Pemnts ypaBHeHue: 5cos?X -8c0sx+3=0

3ananue 13. (2 Gamn) MortopHas noaka mpoluuia MpoTUB TedyeHus pekd 80 KM M BEpHYJach B IIYHKT
OTIPABIICHHS, 3aTPAaTUB Ha OOpaTHBINA MyTh Ha 2 yaca MeHbIe. Haiiaure cKOpoCTh JIONKH, €CITU CKOPOCTh

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

Bananue 14. (2 6amia) Berancants 3HaueHHe BhIpakeHus: 310837 +49log7 V13

Bapuanr Ne S.
O0s3aTeIbHAA YaCTh.

3amanue 1. (1 6amn) PyGamka crout 700 py6. XKenst nmpumén B marazus ¢ 3300 pyOneit B kapmane. Kakoe
HauOoJIbIIIEe KOJINYECTBO pyOarex CMOXET KYIIUTh Kens?

3apanue 2. (1 6am) Ha rpaduke n3obpaxeHa 3aBUCUMOCTb CKOPOCTHU JIBUXKEHMs pelcoBOro aBTodyca Ha

MapaipyTe MExKXAy ABYMS ropoaMu OT BPpEMCHU. Ha BepTHKaHBHOﬁ OCH OTMCYCHA CKOPOCTH B KM/‘I, Ha 1ro-
pPI3OHT8.J'IBHOI>i — BpCEMd B Hacax, Npomeamee ¢ Hadaljla IBUKCHU A aBT06yca.
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HOJ'IBSYHCL Fpa(bI/IKOM, MOCTAaBbTC B COOTBCTCTBUC KAKAOMY MHTCPBAITY BPCMCHU XAPAKTCPUCTUKY ABHIKEC-
HUA aBTo6yca Ha 5TOM UHTCPBAJIC.

NMHTEPBAJIbI BPEMEHH XAPAKTEPUCTUKHN ABUXEHUA

A) TIepBBIif yac myTH 1) GbuTa OCTAaHOBKA JTUTEIBHOCTHIO 30 MHUHYT



b) BTOpOIf yac nytu 2) ckopocTh aBTOOYyCa HE OImycKanach Hike 20 KM/4

B) tpetnii yac myTtu 3) ckopocTh aBTOOyCca He npeBbiana 60 km/4
') ueTBepTHIii Yac MyTH 4) 6pu1a OCTAaHOBKA JJIUTEIBHOCTHIO 15 MUHYT
B Tabnmiie mox kaxmaoi OyKBOW yKaKHTE COOTBETCTBYIOIIMI HOMED. A B IB r

3amanue 3. (1 6amun) Ha knerdaroit Oymare ¢ kiietkamu pazmMepoM 1 cm X 1 cM u300pakeH MHOTOYTOJIbHHUK.

HaﬁHHTe Cro miomanb, 3alMIruTe OTBCT B KBA/IPATHBIX CAHTUMETpAax.

3ananue 4. (1 6amn) IkonbpHON CTOIOBON HEOOXOAUMO KynHUTh 250 JIUTPOB COKA y OJTHOTO U3 TPEX
MocTaBUIMKOB. LIeHbI U yCTIOBHUS JOCTaBKU MPUBEICHBI B TA0JIHUIIE.

MocTaBuuk | CTOMMOCTB Coka CroumocTe T ——
(py6. 3a nutp) Aoctaskw (py6.)

A 35 1000 Het

Mpw 3aKa3e TOBEPA CBLILE
B 34 1200 7000 pybnen — nocTaska

BecnnatHas

Mpw 3aKkaze ToBapa CBLILLE
B a2 1500

9000 pyGnen — nocTaBka
DecnnaTHan.

Ckounbko pyOelt He00X0IMMO 3aIIaTUTh 3a CaMyo JeEBYIO MOKYIKY C JOCTaBKON?

Bananne 5. (1 6amwr) Haifaure kopers ypasaerms 2°¢ 7~ = 8%

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

3anpanue 7. (1 6ann) Haiinure 3Hauenue BeipakeHus : 2log, 8 + logs 25 + 1g 100

3amanue 8. (1 6amn) TeneBuzop y JIuapl cromalcs U MOKa3bIBa€T TOJIBKO OJWH CIydaiHbIA KaHaml. Jluga
BKITIOYAET TENIEBU30p. B 9TO Bpemst o ABaaiaTH MATH KaHAJIaM U3 MSATHACCATH MTOKa3hIBAIOT KHHOKOMETUH.

Haitaure BepossiTHOCTH TOTO, uTO JIMIa monaaer Ha KaHall, I/1e KOMeIus He UJET.

I[OHOJIHI/ITCJILHZISI 4acCThb.



3amanne 9. (2 6ayna) B mpaBunbsHO# TpeyronpHOM mupamuae SABC K — cepenuna pedpa BC

S —BepmuHa. M3BecTHO, uT0o AB =4, @ SK = 12. HaliguTe muonaas 60KOBOH MOBEPXHOCTH.

=

iz

Bamanue 10. (2 Ganma) HaiiT mpoMexyTKn BO3pacTaHus U yobiBanus GpyHKimy y = 2x° — 16x — 17

3amanue 11. (2 6amna) Tenmo IBHKETCS MO MPSAMOM Tak, YTO PACCTOSHHUE S HAYaJIbHON TOYKH U3MEHSETCS 110
sakony S(t)= 2t3 — 3t2-, rue t-Bpems qBuKeHHMS B ceKyHAax. Haliure cKopocTh Tesa yepes 2 CEKYH/IbI
MocJie Havasa JBUKEHUSI.

3amanue 12. (2 6ama) B tpanenun ABCD ¢ ocnoBanusimu BC u AD croponst AB, BC u CD paBnb 25 ¢,
a cropona AD paBna 39 cM. Haitaute cunyc yrina DAB.

3aganue 13. (2 6amrma)Temnoxon MpOXOAUT MO TEUYCHHUIO PEKU JO ITYHKTAa Ha3HAYCHHSA 255 KM W IOCie
CTOSIHKM BO3BpalllaeTcsl B MYHKT OTHpaBieHus. HalguTe CKOpOCTh TEIJIOXO0/ia B HEIMOJIBHYKHOM BOJIE, €CIIU
CKOpPOCTh TE€YEHUS paBHA | KM/4, CTOSIHKA JUTMTCS 2 Yaca, a B MyHKT OTIPABJICHUS TEIUIOXOJ BO3BPAIIACTCSI
gepes 34 gaca mociie OTIUIbITUS U3 Hero. OTBeT JaiiTe B KM/4.

Bamanue 14. (2 6amuta) Pemuts ypaBuenwue: 10g; (X-2) + l0ogy(x-3)=1
Bapuant Ne 6.

Oo0sa3aTeIbHAS YaCTh.

3amanue 1. Macca measens 250 kr, a macca ciioHa 5150 kr. Kakoe HanMeHbIIIee KOTHYSCTBO TaKUX
MeJBe/Iei CMOTYT TIEPEBECUTH CIIOHA?

3amanue 2.

Ha rpaduke npencraBieHa 3aBUCIMOCTb TEMIIEPATYypPhI t BEIIECTBA OT MOTYYSHHOT'O KOJTHYECTBA TETIOTHI
Q. M3HauanbpHO BEMIECTBO HAXOAWIIOCH B TBEPJOM COCTOSIHMU. Ha ropu3oHTaIbHOM OCH OTMEYEHO
KOJIMYECTBO TEIUIOTHI B J[PKOYIIsX, HA BEPTUKATBHOM OCH — TEMIIepaTypa BeliecTBa B rpaaycax Llenscusi.

0 Q, [x

[Tonp3ysich rpaduKoOM, OCTaBbTE B COOTBETCTBUE KAXKIOMY IPOMEKYTKY KOJTUYECTBA TEIUIOTHI
(0603HauEHO OYKBaMH) COOTBETCTBYIOUIYIO €MY XapaKkTEPUCTUKY TeMIepaTyphl (0003HaYeHO U paMHu).



Kosnn4yecTBo Tenjorsl

A) Ab

b) bB

B) BI'

N ra

XapakTepucTHKA TeMIIepPATyPbI

1) Temrieparypa Bo3pacraia ObICTpee BCEro

2) Temrieparypa Obljla MAKCUMAJIbHOM

3) remniepaTtypa OblIa MOCTOSIHHOM JTOJIbILIE BCETO
4) TBEpHOE TEIO HArpeBaJIOCh

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

3amanue 4. B Tabnuiie yka3zansl 1IeHBI (B pyOJIsix) HA HEKOTOPBIE KaHIEISIPCKUE TOBApHI B TPEX Mara3uHax
ropoja.

Toeap WkonsHuk | TeopuecTeo-B-Oom | Mup KaHuyroeapoe
LWapukosan py4ka (WT.) 10 14 12
MNenegan pyJsa (W) 12 13 15
MpocToi kaparaaw {(wT.) i 5 5]
LipeTHEIe Kapadnalm (Habop) 50 55 50
TeTpaob B KNETKY (WT.) 5 7 6
TeTpank B NUHERKY (WT.) 6 6 8

Omnpenenure, B KaKOM U3 ITHX Mara3uHOB OKa)XeTCS CaMbIM JICHIEBBIM CIIEIYIONINI HA0Op KaHIEIIPCKUX
TOBApPOB: J[BE TEJICBBIC PYUKH, MATh MPOCTHIX KapaHaliei, OnH Ha0Op IBETHBIX KapaHamei, 10 terpaneit
B KJIETKY. B OTBeT 3anummTe CTOUMOCTh JAHHOTO Habopa KaHIEISIPCKUX TOBAPOB B ’TOM Mara3uHe (B
pyoIsx).

Sananue 5. Haiinre kopens ypasrenns 2° * = 0,25

3amanue 6. B tpeyronpanke ABC yron C paBen 90° . Haiigure Sin B, eciu sin A= %

. . 2_
3amanue 7. HaiiguTe MEHBITNI KOPEHb YpaBHEHUS: 7~ 2x =1

3ananue 8. B cpennem u3 1000 caoBbIX HaCOCOB, MOCTYNUBIINX B MPoJaxy, 15 moarekatot. Haiinure
BEPOSTHOCTH TOTO, YTO OJIMH CIIy4ailHO BBIOPAHHBIH JIJIs1 KOHTPOJISE HACOC HE TIOJTEKAET.

3apanue 9. Haiinure miomaas 0ceBOTO ceYeHUs KOoHyca (B CMZ), eciu oOpasyromias KoHyca paBHa 13 cm, a
IaMeTp ocHOBaHUs paseH 10 cm.



3ananne 10. Haiiti mpoMexyTKy Bo3pacTaHus U yObIBaHUS QyHKIMK Y = x? + 2x — 3

3ananue 11 Teno ABUKETCS IPAMONUHENHO 10 3aKoHY X(1)=6t2+t-1. B KaKkoif MOMEHT BpeMEHH CKOPOCTh
nBUKeHMsI OyneT paBHO 25 m/c? Tlepemenienne u3MepsieTcsi B MeTpax, BpeMs - B CEKyHax.

3ananue 12. Haiigute HanMeHblee 3HaueHne QyHKmn ¥ — 4 " —27x g OTpE3KE [{1;4].

3apanme 13. Termmoxon NpoOXOAUT MO TEYEHUIO PEKU 10 NMyHKTa HaszHaueHus 200 KM U MOCIE CTOSIHKU
BO3BpAIlla€TCd B IYHKT OTHpaBieHus. Haiiaure CKOpOCTh TeUeHMs, €ClId CKOPOCTh TEIUIOXOJa B
HEMOJIBIDKHOW Boje paBHa 15 km/4, ctosHka jmtcs 10 9acoB, a B MYHKT OTHPABIICHUS TETUIOXOJ

BO3BpalIacTCsa 4€pe3 40 gacoB nocJjie OTINIBITHS U3 Hero. OTBeT ﬂaﬁTe B KM/4.

3ananme 14. Peunts ypaBHenue:log; (5 — x) + logz(—1 —x) = 3

3. Kputepun oneHnBaHus

TpebGoBaHMsI K BBINOJIHEHUIO 3a/1aHUN 3K3aMEHAIIMOHHOM paboThI:

v/ W3 MIPEJCTABICHHOTO PElIeHHs] MOHATEH X0/ PACCYKICHHUI 00yJaromerocs;

v’ Xop peliieHust ObUT MATEMATHYECKH TPAMOTHBIM;

v/ [pe/CTaBICHHBINA OTBET ObLT PABUIIBHBIM;

v Meroa u hopMa OMHCAHUSI PEIICHUS 3a1a4l MOTYT OBbITh IPOM3BOIBHBIMU;

v/ BBINOJIHEHHUE KAXK/OTO U3 33/IaHMI OIIEHUBAETCS B Oajliax.
3a mpaBUIILHOE BBIMOJIHEHHE JIFOOOTO 3aJlaHUsl U3 00S3aTeJIbHOH YacTH Oo0ydJaromuiics MmoiaydaeT OIuH
6am1. Ecnu oOyuaromuiicss MpUBOAUT HEBEPHOE pPELICHHE, HEBEPHBIH OTBET WJIM HE NMPUBOJUT HUKAKOTO
OTBeTa, OH moiry4aet () 6ayioB.

[Ipu BbIMONHEHUHM  J1IO00TO 3aJaHUS AOMOJIHUTEIbHOM YaCTH  MCHOJB3YIOTCS CIEAYIOINe

KPUTEPUH OLIEHKH 3a/laHUM:

Banabl Kpurtepnu onieHKH BbINOJHEHHOT0 3aJaHUS
2 [TpuBeneHo BepHOe 0OOCHOBAHHOE PEIlIEHUE, TPUBEACH MTPaBUIIbHBINA OTBET
. [TpuBeneHo BepHOE pelieHue, HO JIOMyIeHa BEIYUCIUTENbHAs OINOKa WK OMKCKa, TIPU 3TOM
MOYET OBITh MOJIy4eH HEBEPHBII OTBET
05 Pemenne HayaTto JOrMYecKH BEpHO, HO JOIMYIICHA OommOKa, MO0 pemeHne He JOBEACHO 0
,

KOHIIa, IPH 3TOM OTBET HEBEPHBII UM OTCYTCTBYET.




HeepHoe pelieHue, HEBEpHbI OTBET WJIM OTCYTCTBUE PEIICHUS.

Samanus bamer [Ipumeuanue
1-8 8 Kaxapiii mpaBrIIbHBIN OTBET 1 Oarn
9-14 12 Kaxnp1ii mpaBuiIbHBIN OTBET 2 Oana

MakcumanbHbIi 0at 3a padory — 20 6asiioB

IlIxana nepesooa 6a1106 6 ommemku no NAMUOANTLHOIU cCUCeMe

Yucso 6a/10B, HEOOX0AMMOE VISl TOJTYYEHU S

OTMETKH
OT1meTka
COYUATLHO-IKOHOMUYECKULL .
mexHuyecKull npoghus
npoghuie
«3» (yIOBIETBOPUTEIHHO) 8-11 8-11
12-18
«4» (xoporo) (HEe MeHee OJTHOTO 3aaHus 12-18
13 JIONIOJTHUTEIBHOM YacTH)
19-20
«5» (OTJIIMYHO) (He MeHee JIBYX 3a/laHui U3 19-20

JTIOTIOJTHUTEILHOM 4acTH)




3.3. Kpurepuu oneHuBaHUA

1.Conepxanne u o0beM Marepuana, MOIJIEKAIIETO MPOBEPKE, ONPENENSETCS Mporpammoi. [lpu
IPOBEPKE YCBOCHUS MaTepHaja HYXXHO BBISBISATH IOJIHOTY, HPOYHOCTH YCBOCHHS CTYJCHTaMH
TEOPUHU U YMEHHUS IPUMEHSTH €€ Ha TPAKTHKE B 3HAKOMBIX M HE3HAKOMBIX CHTYaIHSIX.

2. OcHOBHBIMH (pOpMaMU POBEPKHU 3HAHUN U YMEHUHN CTYAECHTOB I10 MaTEMATUKE
ABJIIOTCS NMUCbMEHHAsi KOHTPOJIbHAsL paboTa, cCaMOCTOSITENbHAs paboTa, TECTUPOBAHUE,
YCTHBIH OITPOC.

3. HpI/I OLCHKEC INMUCBMCHHBIX M YCTHBIX OTBCTOB IPCIIOAABATCIIb B ICPBYHO OYUCPCAb YYUYUTBHLIBACT
IMOKAa3aHHbIC CTYACHTAMH 3HAHUSA U YMCHHA. OHCHKa 3aBUCUT TAKXKC OT HaJIM4YWUA M XapaKTepa
HOFpeHIHOCTeﬁ, JAOMYIICHHBIX CTYACHTAMMU.

Cpenu MOTPEITHOCTEH BBIICIAIOTCS OMIMOKH M HENOYeThl. [lorpenrHocTh CYHMTAeTCS  OUTHOKOM,
€CIIM OHa CBUJETEIBCTBYET O TOM, YTO CTYJCHT HE OBJIAJIE]] OCHOBHBIMU 3HAHUSIMHU, YMEHUSIMHU,
YKa3aHHBIMU B IIpOrpamMe.

K HEAOUCTAaM OTHOCATCA HOTPCHIHOCTH, CBUACTCIBCTBYIOIIME O HEAOCTATOYHO IIOJIHOM HIIN
HEAOCTATOYHO IMPOYHOM YCBOCHHUHU OCHOBHBIX 3HAHU U YMGHI/Iﬁ WIH 00 OTCYTCTBHUUA 3HaHI/II\/JI, HE
CUHUTAIOIINXCA B ITPpOrpaMMe OCHOBHBIMH. HGI[O‘-IGTaMI/I TAKXXE CUUTAIOTCA: MOTPEIIHOCTU, KOTOPLIC
HC IIPUBCIN K HCKAKCHUIO CMBIC/IA TIOJYYCHHOTO CTYACHTOM 3aJaHusA WA crocoba ero
BBITIOJTHCHH A, HCAKKYpaTHAas 3alliCh, H€6pe)KHOC BBITIOJTHCHUE UCPTECKaA.

I'pannna Mexny ommrOKaMu U HeZ0YeTaMH SBJISIETCS B HEKOTOpPOH creneHu ycinoBHOH. Ilpu oxHux
00CTOATENIbCTBAX  JOMYIIEHHAs  CTYACHTaMH MOTPEIIHOCT  MOXKET  paccMaTpUBAaThLCS
npenojaBaTesieM Kak olnOKa, B IPYyroe BpeMs U MpHU APYTUX 00CTOATENbCTBAX — KaK HEJJOUET.

4, 3aI[aHI/I$I AJI1 YCTHOTO U MUCBMEHHOI'O OIMpOCa CTYACHTOB COCTOAT U3 TCOPCTUUCCKHUX BOIIPOCOB U
3aaad.
OtBer Ha TCOPCTI/I‘-ICCKI/Iﬁ BOIIPOC CUUTACTCA 6C3y1'[pCIIHBIM, €CJIn 1O CBOCMY COACPIKAHHUIO
MOJIHOCTBIO COOTBCTCTBYCT BOIIPOCY, COMACPKHUT BCC HeO6XOI[I/IMLIe TCOPCTUUCCKHUC (I)aKTLI u
000CHOBAHHBIE BBIBOJIbI, @ €0 U3JIOKCHUC U IMMCbMCHHAA 3allUCh MATCMATHYCCKU I'PAMOTHEBL U OT-
JIMYAKOTCA MOCJICAOBATCIIBHOCTBIO U dKKYPATHOCTBIO.

Pemenne 3amaun cuutaercs Oe3yNmpeuHBIM, €CITU MPABHIBHO BBIOpAaH CHOCOO pEUIeHHS, camo
pEIICHHE COMPOBOXKAACTCS HEOOXOAUMBIMH OOBSICHEHHSIMH, BEpPHO BBHITIOJIHEHBl HYKHBIC
BBIYHCIICHUS] U TMPeoOpa3oBaHUsl, MOJYyUYEH BEPHBIM OTBET, MOCJIEAOBATEIHPHO W aKKypaTHO 3a-
MHACaHO PEIICHUE.

5. OrieHka OoTBETa CTYACHTa TPHU YCTHOM M MHUCBMEHHOM OIPOCE MPOBOJMTCS MO MATHOAIIHEHOMN
CHCTEME, T. €. 32 OTBET BBICTABIISIETCS OJJHA M3 OTMETOK: | (T10X0), 2 (HEYIOBJIETBOPUTEIHHO), 3
(YIOBIETBOPUTENHHO), 4 (XOpO1110), 5 (OTJIIMYHO).

6. IlpernogaBarens MOXET MOBBICUTH OTMETKY 38 OPUTHHAIBHBINA OTBET HA BONPOC UM OPUTHHAIBHOE
peleHne 3a1aun, KOTOpble CBUIETENLCTBYIOT O BHICOKOM MaTeMaTHUYeCKOM Pa3BUTUHU CTYACHTA; 3a



pelieHue 6ojiee CI0KHOM 3a/1auM UJIM OTBET Ha 0oJiee CIOKHBIA BOMPOC, MPEII0KEHHBIE CTYIEHTY
JIOTIOJIHUTEILHO MOCTIE BBITOJHEHUS UM 3aJaHul.

Kpurepun ommoox

K rpy0biM omuOKamM OTHOCATCA OWIMOKH, KOTOpbIE OOHAPYXKHBAIOT HE3HAHHE
cTyaeHTamMu (popMyIl, IpaBUI, OCHOBHBIX CBOIMCTB, TEOPEM W HEYMEHHE UX NMPUMEHAThH; HE3HAHHE
NPUEMOB PEIICHHUS 3a/1a4, PacCMaTPUBAEMBIX B Y4YeOHHKAaX, a TAKKe BBIYMCIUTEIbHBIC OIIMOKH,
€CJIM OHHU HE SABJIAIOTCS OIMCKOM;

K HerpyObIM ommOKkaM OTHOCATCS: TOTEpsl KOpPHS HIJIM COXpaHEHHWE B OTBETE
MIOCTOPOHHET0 KOpHS; 0TOpachiBaHue 0e3 0ObSICHEHU OIHOTO U3 HUX U paBHO3HAYHbIE UM;

K Hemoderam OTHOCATCS: HEPALMOHAIBHOE PEIIECHUE, ONMCKH, HEIOCTaTOYHOCTb
WIM OTCYTCTBUE MOSICHEHUI, 000CHOBaHU B PEIICHUSX.

OueHka yCTHBIX OTBETOB

OtBer OLICHUBACTCSI OMMEMKOIL «5», €CIIM CTYICHT.

IIOJTHO PACKpPBLI COJIepKaHUe MaTepHraia B 00beMe, IPeayCMOTPEHHOM ITPOrpaMMoil ¥ yueOHUKOM,
M3JIOKWI MaTepuall TPaMOTHBIM SI3bIKOM B OIPEACIICHHON JIOTMYECKOM ITOCIIEI0BATEIbHOCTH, TOYHO
HCIIONb3Ysl MATEMAaTUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

MPABUIIHLHO BBIMTOJIHIII PUCYHKH, YEPTEXH, TPAPHUKH, COMYTCTBYIOIIUE OTBETY;

[OKa3aJl YMEHUE WIUIIOCTPUPOBATh TEOPETUYECKHUE IIOJOKEHHUS KOHKPETHBIMH IPUMEpPAMH,
IIPUMEHATH UX B HOBOM CUTYAallUH IIPU BBIIIOJHEHUH IPAKTUYECKOTO 3aJaHuUs;

MIPOJEMOHCTPHUPOBAJ YCBOGHHE PaHEE U3YUYEHHBIX COIYTCTBYIOIIMX BOIPOCOB, C(HOPMUPOBAHHOCTD U
YCTOMYMBOCTH MCIIOJIb3YEMbIX IPU 0TPabOTKE YMEHUI U HAaBBIKOB;

OTBEYAJl CaMOCTOSITEIbHO 0O€3 HaBOMALIMX BOIPOCOB IIpernojaBaTens. Bo3MoXHBI onHa - 1Be
HETOYHOCTH MPHU OCBEIEHUH BTOPOCTENEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKAX, KOTOPbIE 00ydaromuics
JIETKO MCIIPABHII IO 3aMEYaHUIO IIPENOAaBaTels.

OTBeT OLICHUBAETCA OTMETKOM «4», €Clii OH yJOBJIETBOPSIET B OCHOBHOM TpPEeOOBaHHUSIM Ha OLEHKY
«5», HO IIPH 3TOM UMEET OJAWH U3 HEAOCTATKOB:

B M3JIO)KCHHWH JOIMYIICHBI HEOOJIBbIINE MPOOENbl, HE HWCKA3WBIINE MAaTEMaTHYECKOE COJEpKAHWE
OTBETA;

JOTYIIEHBI OJIUH — JIBA HEJI0UeTa MPU OCBEIICHUH OCHOBHOTO COJIEPKaHUS OTBETA, UCIIPABJICHHBIC 11O
3aMEYaHMIO TIPETI01aBaTelIs;

JIOTYIIIEHBI OIMOKa WK OoJiee BYX HEJOYETOB MPU OCBEIICHUU BTOPOCTENEHHBIX BOMPOCOB HIIM B
BBIKJIaJIKAX, JIETKO UCIIPABJIEHHBIE 110 3aMEUYaHUIO IIPETOoaBaTEeIsl.

OT1meTKa «3» CTaBUTCS B CIEAYIOMIMNX CIyqasx:

HETOJIHO WJIM HEeIMOCJEOBaTeIbHO PACKpPBITO COJCp)KaHHEe MaTepHuaja, HO I0Ka3aHo oOriee
IMOHUMAaHHEC BOIIPpOCa U NPOACMOHCTPUPOBAHBI YMCHUA, NOCTATOYHBLIC IJISA I[aJ’IBHefIIHeFO YCBOCHUA
nporpaMMHOro Marepuana (ompeneneHHble «TpeOOBaHMSAMH K MaTEeMaTHYECKOH IOJIrOTOBKE
00yJaroImuxcs»);



® UMEIHMCh 3aTPyJHEHHMS WM [OINYLICHBl OIIMOKM B OIpPEACIICHUH TOHATUH, HWCHOIb30BaHUU
MAaTeMaTUYeCKOW TEPMHUHOJIOTMM, 4YEPTEKaX, BBIKIAAKAX, MWCIPABICHHBIE II0CIE HECKOIbKHUX
HaBOJALIUX BOIIPOCOB IPENOAABaTEN;

® CTYIEHT HE CIPAaBUWICA C IPUMEHEHUEM TEOPUM B HOBOM CUTYallMU IIPU BBIIIOJIHEHUU IIPAKTUYECKOIO
3aJlaHus, HO BBINOJIHWI 3aJjaHKsI 00513aTEIbHOIO YPOBHS CII0)KHOCTH 110 JAHHOM TEME;

® [pU 3HAHUHM TEOPETUYECKOrO MaTepuaia BBIABICHA HEIOCTATOYHASA C(HOPMUPOBAHHOCTH OCHOBHBIX
YMEHHU U HAaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CICAYIOIIUX CIydasx:

®  HE PAacKpbITO OCHOBHOE COZEepKaHKHE yueOHOro MaTepHana;
e 0oOHapy)XEHO HE3HAaHHWE WJIM HEIIOHMMaHHUE CTYJCHTOM OoJbllell uiau Hamboiee Ba)XHOM 4YacTH
yueOHOro MaTepuarna;
® JIONYILIEHbl OLIMOKHU B ONPEEIICHUHU MOHATUI, IPU UCIOJIb30BAaHUN MaTEMaTHUYECKONH TEPMHUHOJIOTHUH,
B PHUCYHKAax, 4epTekax WM Tpadukax, B BBHIKIAIKaX, KOTOPbIE HE HMCIPABJICHBI MOCIE HECKOJIBKHUX
HAaBOJAIIUX BOIPOCOB IIPEIIOJABATEIS.

Otmerka «1» cTaBUTCS, €CIIU:

® CTYyACHT O6H21py>KI/IJ'I ITOJIHOC HC3HAHUC U HCIIOHUMAHUC U3Yyd1aeMOTI'0O yqe6Horo MaTcpHrajia Ujinu HE
CMOT" OTBC€TUTb HHU Ha OAWH U3 IIOCTABJICHHBIX BOIIPOCOB 110 U3y4aCMOMY MAaTCpUaIly.
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HNHTepHET-pecypcehbl:

www. fcior. edu. ru (Mugopmannonnbie, TPEHUPOBOYHBIE H KOHTPOJbHbIE MATEPHAIBI).

www. school-collection. edu. ru (Equnasi kouiekuun nudpoBbIX 00pa3oBaTeIbHLIX PECYPCOB).

I'azera «MaremaTnka» Usnarenbckoro noma «IlepBoe ceHTsiOps»

http://mat.1september.ru

MartemaTuka B OTKpPBITOM KOJLIEIKe

http://www.mathematics.ru

Math.ru: MatemaTuka u o0pasoBanmue

http://www.math.ru

Exponenta.ru: o0pa3oBaTeJbHbIIi MATEeMATHYECKUH CAWT



http://www.exponenta.ru

Bcesi anieMenTapHasi MaTtemaTuka: CpeaHsisi MaTeMaTHYeCKasi HHTEPHeT-IIK0JIa
http://www.bymath.net

I'eomeTpuyeckuii mopraJ

http://www.neive.by.ru

I'padpuxu pyHkumii

http://graphfunk.narod.ru

JAuaakTudyeckue MaTepuasbl o HHPpOpPMaTHKE U MaTeMaTHKe
http://comp-science.narod.ru

EI'D nmo maTemaTuke: moAroTOBKa K TECTUHPOBAHUIO

http://www.uztest.ru

HNuTepHeT-NIPOEKT «3agaum»

http://www.problems.ru

MarteMaTH4YecCKHe DTIOAbI

http://www.etudes.ru

MareMaTHKa B IOMOIIb HIKOJBHUKY M CTYAEHTY (TeCThI 10 MaTeMaTHKe online)
http://www.mathtest.ru

MartemaTHKAa 1Jisl IOCTYNAIOIIMX B BY3bI

http://www.matematika.agava.ru

MeTtoauka npenoiaBaHus MATEMATHKHU

http://methmath.chat.ru

Yuureabckas razera

http://www.ug.ru

I'azera «MarTemaTuka»

http://mat.1september.ru

Caiir "JlomaiHee 3a1anue": 3a1a4n Ha CMEKAJIKY

http://www.domzadanie.ru

CaiiT yueOHO-METOAMYECKOr0 KOMIUIEKTa 10 MaTeMaTuke Juist 5-11-X kimaccoB
http://muravin2007.narod.ru

Caiit yuurens marematuku 1 uHpopmatuku U.A. 3aiineBoit
http://www.zaitseva_irina.ru

Caiit yuntensa matematuku 1.0. Kapnosoit

http://matica.nm.ru

Martepuansl o MaTemMaTHKe B EnnHo# komtekiuu nudpoBbix 00pa3oBaTeIbHBIX PECypCcOB
http://school_collection.edu.ru/collection/matematika/



http://mat.1september.ru/
http://www.domzadanie.ru/
http://muravin2007.narod.ru/
http://www.zaitseva_irina.ru/
http://matica.nm.ru/
http://school_collection.edu.ru/collection/matematika/

		2023-01-23T10:46:12+0500
	ГБПОУ ОКТЯБРЬСКИЙ МНОГОПРОФИЛЬНЫЙ ПРОФЕССИОНАЛЬНЫЙ КОЛЛЕДЖ
	Директор Еленкин Георгий Валентинович




