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ITACIIOPT

koMiiekTa KOC no yuyeOHO# AucnuMIInHe
1.1. O01ue moJI0KeHus

KonTponbHo-ouenounsie cpeacrBa (nanee -KOC) mnpegHazHauyeHbl A KOHTPOJSL U
OIICHKU 00pa30BaTeNbHBIX JOCTHKEHUH OOYy4YaroUIuXcs, OCBOMBIIMX IMPOrpaMMy y4eOHOU
gucuumnuabl 11J1.01. «MaTtemaTtukay.

KOC Bxit0u4alOT KOHTPOJbHBIE MaTEpHaNIbl JUIsl MPOBEACHHS TEKYIIETO KOHTPOJISI U
MIPOMEXKYTOUHOM aTTectauvu B (popMe KOHTpOJbHOM paboThl (1 cemecTp Ha 6a3e OCHOBHOIO
obrrero oOpa3oBaHus) U 3k3aMeHa (2 ceMecTp Ha 0a3e OCHOBHOI'O 00IIEro 00pa3oBaHus).

KOC pa3paboTtanbl B COOTBETCTBUU C oOpazoBareiabHO# mporpammoi CITO mo
cnenuanbHocTd 38.02.03 OnepannoHHas A€ATENbHOCTD B JIOTUCTHKE, paboveld mporpaMMel
JTUCIUILINHBL «MaTteMaTukam .

1.2. Pe3y.]'leaTl)I O0CBOCHMA NUCHUIIJIUHBI, ITOAJIC/KAIIIME IIPOBEPKE

PesyabTarhr HaumenoBanue 3jieMeHTa yMeHMi/3HAHUI
o0yueHust

(ocBOEHHBIE
yMeHHs,
yCBOEHHBbIE
3HAHUS)

V.1. BeimonsATe apupmMeTHyecKe AeiCcTBUS HaJl YMCIIaMH, COYeTast yCTHBIE U
NUCbMEHHBIE IPUEMbI; HAXOIUTh MPUOINKEHHbIE 3HAUCHUS BEJINYUH U
MOTPEIIHOCTH BHIYUCIICHUH (a0COIIOTHAS M OTHOCUTENbHAS); CPABHUBATH YUCIIOBbIE
BBIPAKCHMUSL.

v 2. Haxonuth 3HaueHus KOpHs, CTENEHH, JJorapu@ma, TPUrOHOMETPUUECKUX
BBIPa)KEHUI Ha OCHOBE OIpEIeNIeHUs, UCIIOJIb3Ys IIPU HEOOXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; M10JIb30BaThCs IPUOIMKEHHOM OLIEHKOH pu
IIPAKTUYECKUX pacyeTax.

V3. BoinonHsATe mpeoOpa3oBaHus BEIpaXKEHUM, TPUMEHsISI pOPMYJIbl, CBSI3aHHBIE CO
CBOWCTBaMHM CTeNeHeH, JorapupmMoB, TPUTOHOMETPUUYECKUX (YHKIUI.
V4 Bbruucnate 3HaueHne QyHKIMY 10 3aJaHHOMY 3HAUE€HUIO apryMeHTa Ipu

pa3IuYHbIX criocobax 3agaHus GyHKUUH. CTpoUTh rpaduKu U3y4EHHBIX QYHKIIHM,
WITIOCTPUPOBATh MO IpauKy CBOMCTBA 3JIEMEHTAPHbIX (HYHKLUH.

Vs. HaxoauThk npon3BoAHbIE 3JIEMEHTAPHBIX (QYHKIIH.

VY 6. Hcnonp30BaTh MPOU3BOIHYIO JUISl U3YyUEHUS] CBOMCTB (DYHKIIUH M MTOCTPOCHUS
rpauKoB.

y7 [TprMeHSTHh MPOU3BOAHYIO IS IPOBEACHUS MPUOIMIKEHHBIX BBIUMCIICHUH, peraTh
3a/1a4¥ MPUKJIAJHOTO XapaKTepa Ha HaX0K/IeHne HauOOoJIbIIEro ¥ HAUMEHBIIETO
3HAYEHUSI.

V8. BoruncnsaTe B mpocTedinx ciyyasx miomaan 1 00beMbl ¢ UCIOIb30BaHUEM
ONPEAEICHHOr0 HHTErpaa.

v¥o Pemats panmonanbHble, MOKa3aTeNlbHbIE, JorapuGMUyecKue, TPUTOHOMETPHYECKHE

YpaBHCHUS, CBOAAIIUCCA K JIMHENHBIM U KBaApPAaTHBIM, a TAKKC aHAJIOTUYHBIC
HEPABCHCTBA N CUCTCMBI.

VY 10. Pemate mpocreiire KOMOMHATOPHBIC 3a/1a4X METOIOM Tepedopa, a TaAKXKE C
MCIIOJIb30BAHUEM HU3BECTHBIX (OpMYIL.
YV I11. Pacno3naBaTh Ha uepTexax U MOJIEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH

TPECXMCPHBIC 00BEKTHI C UX OIIMCaHHAMU, I/1306pa)KCHI/I${MI/I.




Y 12.

OnuceiBaTh B3aHMHOE PACIIOJIOKCHUC IIPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC.

VY 13.

N300pakaTb OCHOBHbIE MHOTOTPAaHHUKH U KPYTJIbIE T€Ja; BBIMOIHATH YEPTEXKH I10
yciioBUsM 3aa4. CTpOUTH NPOCTEiIINe ceueHUs Ky0a, PU3MBbl, TUPAMU/IBI

VY 14.

Pemarh nuaHuMeTpudecKue U MpoCcTeHIIMe CTepeoMeTpUIECKIe 3a/1a4l Ha
HAXO0XJICHUE T€OMETPUUICCKUX BEJIWYHH (JJIMH, YTJIOB, IIIOMAACH, 00EMOB)..

31

3HaueHUE MaTeMaTHYECKON HAYKH JUIsl PELICHHS 3a/1a4, BOSHUKAIONIUX B TEOPHHU H
IMMPAKTHUKE; IIUPOTY U B TO K€ BPEM OTPaHNUYCHHOCTD IIPUMCHCHH A
MaTeMaTHYECKHX METOJIOB K aHAIIM3Y U HCCIICTOBAHHIO MPOLIECCOB U SIBJICHUI B
IPUPOJIC U OOIIECTBE.

32.

3Ha4YeHME NMPAKTUKU U BOIIPOCOB, BOSHUKAIOIIMX B CAMON MaTEMaTUKE NSl
(GhOpMUPOBAHUS U PA3BUTHS MATEMATUICCKOW HAYKHU; ICTOPHIO PA3BUTHSI TOHATHS
YHUCila, CO3aHUsA MaTEMaTUYECKOr0 aHajIn3a, BOSHUKHOBEHUS U Pa3BUTUSA
T€OMETPUH.

33.

YHUBepCcalbHbI XapaKTeP 3aKOHOB JIOTUKU MAaTEMAaTUYECKUX PACCYKICHUH, UX
IPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUECKOM NESTEIIbHOCTH.

34.

BeposATHOCTHBINM XapakTep pasIMYHbIX IPOLECCOB OKPYKAIOLIErO0 MUPA.

35

OcCHOBHBIE MaTEeMaTHYECKUE TEPMUHBI U TIOHATHS, (OPMYIIBI aareOpsl U
TEOMETPHH.

36.

Onpenenenus AeHCTBUTENBHOIO YHUCIA, a0COIIOTHON M OTHOCUTEJIBHOM
HOTPEIIHOCTH MPUOIMKEHNUN; TPAKTUUECKUE TPUEMbI BBIYUCIICHUN C
IpUOJIMKEHHBIMU JaHHBIMHU.

37.

Ornpezeniennst KOpHsI HATYPAJIbHOW CTENEHU W3 YMCila U CBOMCTBA KOPHSI, CTETICHH C
pauMoOHAIbHBIMU ITOKA3aTEISIMU U €€ CBOICTBA, CTENIEHU C IEUCTBUTEIbHBIMU
MIOKAa3aTeIsIMU U €€ CBOMCTBA, Jiorapugma uncia, CBONCTBA JIOrapu(pMoB, OCHOBHOE
JorapuMHUECKOe TOXKIESCTBO, TECATHUHbBIE U HATypaIbHbIE JIOTAPU(DMBL.

38.

OCHOBHI)IG IIOHATUSA CTepeOMCTpI/II/I, AKCHUOMBEI CTGpCOMeTpI/II/I " CJICACTBUSA U3 HUX,
B3aMMHOE PACIIOJIOKEHUE MPSIMBIX, IPSIMOI U TUIOCKOCTH, IBYX IUIOCKOCTEH B
MIPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPAJIICIIBHOCTH MPSMOMN U TUIOCKOCTH,
NapauieTbHOCTU JABYX IIOCKOCTEH, CBOMCTBA MapalljIeIbHOTO MPOSKTUPOBAHUS U
UX PUMEHEHHE I N300paxeHus] PUTYp B CTEPEOMETPUH, IIOHATUE YIIIa MEXY
MPSIMBIMH, YTJIa MEXKY NPSIMOU U MIOCKOCTHIO, OCHOBHBIE TEOPEMBI O
NEPNEHAUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, IIOHATHE IBYTPAHHOIO yIJIa, yria
MEXIY MIOCKOCTSMU, OHATUE JIMHEWMHOTO YIJla, MPU3HAK NEPIEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH.

309.

Onpenenenns u GOPMYIIBI YUCIIA TIEPECTAHOBOK, pa3MEIICHUH, COUETaHHH,
dbopmyny 6uHoma HeroToHa.

3 10.

Ornpenenenust BEKTOpa, NEUCTBHUI Ha/l BEKTOPAMH, CBOMCTBA JIEHCTBHUI HAJT
BEKTOPaMHU, MMOHATUE IPAMOYTOJIBHON JEKAPTOBOM CUCTEMBI KOOPAMHAT Ha
IJIOCKOCTH M B TPOCTPAHCTBE, MPaBWIIa ICUCTBUM HAJ BEKTOPAMHU, 33 IaHHBIMHU
KoOpAuHaTaMu, (GOPMYIIbI 111 BBIYUCIICHUS JJIMHBI BEKTOPA, YTia MEXIY
BEKTOpPaMHU, PACCTOSHHS MEXY ABYMsS TOUKAMMU.

311.

Onpenenenue paauana, GopMyJibl IepeBoAa IpalyCHOI Mephl yriia B paJilaHHYIO U
o0paTHO, oIpeseseHle CHHYyca, KOCUHYCa, TAHT€HCa U KOTAHT'€HCa yTrila, OCHOBHBIE
(bopMyIIbI TPUTOHOMETPHH, TOHATHUSI OOPATHBIX TPUTOHOMETPUUYECKUX (YHKITHI.

312

. Onpenenenne YucaoBOr PyHKITNU, CIOCOOBI 3aJaHUs, TIPOCTEHIITIE
npeoOpa3oBanus rpagukoB GyHKIMN, CBOWCTBA (PyHKIMH, 0OpaTHON (yHKIINH, €€
rpaduk, cI0)KHON (GyHKIMH, apu(hMETUUECKHE Onepauy Hajl GyHKIHSIMH,
CBOWCTBA U rpadMKu MOKA3aTEIbHOM, Jorapu(Muieckoil u cTeneHHol GyHKINH,
CBOIcTBa U rpadMKN TPUTOHOMETPHUECKHUX (YHKIUI, CBOMCTBA U rpaQUKu
00paTHBIX TPUTOHOMETPHUECKUX () YHKIIUH.

313.

OHpCIleJ'IeHI/IC MHOTI'OI'paHHUKA, €ro MOBECPXHOCTHU, TOHATUC ITPABUIJIBHOTO




MHOTOIpaHHUKA, ONPEICTICHUE MPU3MBI, MapalieNenuIea, BUAbl IPU3M,
ornpezesieHue NUpaMubl, MPABUILHONW MUPAMUIBI, YCEYEHHOW MUPAMMU/IBI.

3 14.

Ornpezerienre Tea BpalleHUsl U MOBEPXHOCTH BPAILICHUS, ONIPEACIICHUS IUIUHIPA,
KOHYca, 1apa, cepbl, CBONCTBA FT€OMETPUUYECKUX TEIl.

315.

Omnpenenenue nociaea0BaTeIbHOCTH, OIIPEIEICHHE IIpeieia 0CIeJ0BaTEIbHOCTH,
olpeieIeHne HEeNTPEPhIBHOCTU (YHKIIMU B TOUKE, CBOMCTBA HEIPEPBIBHBIX
byHKUIMH, onpeaeeHre TPOU3BOTHOMN, €€ TEOMETPUUYECKHA U (PU3UIECKUI CMBICT,
npaBuia u popmyisl guddepeHnnpoBanus yHKIIUU, ONpeeICHIE BTOPOI
IIPOM3BOIHOM, OOIIYIO0 CXeMY MOCTPOeHUs rpauKkoB GyHKIUH C TOMOIIBIO
IIPOM3BOIHOM, OIIpeesieHre IepBOOOPa3HOIL, onpeieneHne HeonpeaAeaEHHOTO
MHTETpajia u ero CBOMCTBA, (POPMYIIBI HHTETPUPOBAHUS, CITIOCOOBI BHIYMCICHUS
HEOIpeeIEHHOr0 UHTErpalla, ONpeeIeHUe ONPeIe]IEeHHOr0 HHTErpaia, ero
FE€OMETPUUECKUN CMBICI M CBOMCTBA, CIIOCOOBI BBIYMCIICHUS U0l
KPUBOJMHENHBIX TPANELHi ¢ HTOMOIIbIO OIIPEAEIEHHOIO HHTErpaa.

3 16.

[TonsiTust 06bEMa reOMETPUYECKOTO Tefa, POPMYJIBI Ui BHIYUCICHUS 00BEMOB
TreOMETPUYECKUX TeJ, TUIOLAId TTIOBEPXHOCTH T'€OMETPUUECKOTO Tena, (OpMYyIIbl
JUTSL BBIYMCIIEHUSI 00BEMOB, (DOPMYIIBI JIJ1s1 BRIYUCICHUS IJIOMAIe MOBEPXHOCTEH
IreOMETPUUYECKUX TEJl.

317.

Omnpenenenue BEpOITHOCTH, ONPE/IEIICHNE CIy9ailHON BEIMYUHBI U e€ PyHKIUN
pacrpeenieHust, ONpeaesieHust CYMMBbI COOBITHI, MPON3BEACHUS COOBITHH, YCIOBHOM
BEPOATHOCTH, (DOPMYIUPOBKU U (GOPMYIIBI TEOPEM CIIOKEHUSI U YMHOKCHHS
BEPOSATHOCTEM, MATEMATUYECKOTO OKHUIAHUSA U TUCTIEPCUU, JUCKPETHOM CIIy4allHOM
BEJIMYMHBI U 3aKOHA €€ paclpeesICHHUs].

3 18.

Crioco0sbI pemeHuit crnocoObl peleHnii UpPaoOHAIBHBIX YPAaBHEHH U HEPABEHCTB,
CHOCOOBI PELICHUs CUCTEM JIMHEHHBIX YPaBHEHUH C JBYMSI HEM3BECTHBIMHU, CIIOCOObI
peIIeH s MPOCTEHITNX TTOKA3aTENbHBIX U JOrapu(PMHUUECKIX YPaBHEHUH, CIIOCOOBI
pelLIeHHs TOKa3aTeIbHbIX U JIOTapU(PMUUIECKUX HEPABEHCTB, CIIOCOObI peIIeHUS
IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUH, CIOCOOBI PEIIEHUs TPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB, METOJ, MHTEPBAJIOB PEILEHUS PalliOHAJIBHBIX
HEPABEHCTB.

OK 1

[ToHUMaTh CYIIHOCTB M COLMAITBHYIO 3HAUUMOCTh CBOeH Oyymiei npodeccuut, NposiBIsATh K
HEl yCTOMYMBBIA UHTEPEC.

OK 2

Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTh, BHIOMPATh TUIOBBIE METOIBI U CIOCOOBI
BBITNIOJIHEHUS TPO(GECCUOHANIBHBIX 337124, OlleHUBAaTh UX Y(H(OEKTHBHOCTh U KaY€CTBO.

OK3

HpI/IHI/IMaTL peICHUA B CTAaHAAPTHBIX W HECTAHJAAPTHBIX CUTyallHMdX MW HECTU 3a HHUX
OTBCTCTBCHHOCTD.

OK 4

OcCyHIecTBIISATh TIOUCK W WCIOJIb30BaHHE WH(POPMAIIUK, HEOOXOAUMON st 3PPEKTHBHOTO
BBINOJTHEHHs] PO ecCHOHATIBHBIX 33184, TPOo(eCcCHOHATBLHOTO U JIMYHOCTHOTO Pa3BUTHSL

OK 5

Hcnons3oBath I/IH(I)OpMaI_H/IOHHO-KOMMYHI/IKaI_II/IOHHLIe TCXHOJIOTHUHU B HpO(l)eCCHOHaJ'IBHOfI
JACATCIIBHOCTH.

OK 6

PaGoTatk B KOJIEeKTHBE U KOMaH e, YQ(EKTUBHO OOIIATHCS C KOJIJIETaMU, PYKOBOJICTBOM,
MOTPEOUTEISIMHL.

OK 7

BpaTL Ha ce0s1 OTBETCTBEHHOCTH 3a pa60Ty YJICHOB KOMaH/bI (HOI[‘IPIH@HHBIX), pe3yabTar
BBITTOJTHCHU S 3aHaHHﬁ.

OK 8

CaMOCTOSTEIHPHO OMPENENATh 33a1adu MPOGECCHOHATBHOTO W JIMYHOCTHOTO Pa3BUTHS,
3aHMMAThCS cCaM0o00pa30BaHUEM, OCO3HAHHO TJIAHUPOBAThH MOBBIIICHHE KBAJTU(DUKAIIHH.

OK9

OpI/IeHTI/IpOBaTBCH B YCJIOBHUAX YacTO CMEHBI TCEXHOJOTHH B HpO(i)eCCHOHaHBHOfI
JACATCIIBHOCTH.

1.2.

Pacnpenesienue onieHMBaHUA Pe3yJbTATOB 00yUeHMsI 10 BUIaM KOHTPOJIsI

Kox u HamMeHoOBaHHe 3j1eMEHTAa YMEHUIl WJIH
3HAHUM

Bunanl arrecranun

IIpomesicymounas

Texyuwuii KOHmMpoJib
Y P ammecmauusi




YMmenne

. ®poHTaneHeIil onpoc; | KoHTposbHas
Y 1 BeImonHATh apudMeTHUECKUe NEUCTBUS HAl N
YUCJIaMH, COYETasl YCTHhIE U TMCbMEHHBIE ITPUEMBI; HHBHAY B HBIT P 2160Ta
HAXOJUTh TNPHUOIMKEHHBIE 3HAUYEHUS BEIUYUH U %npoc. (I cemectp),
NOTPEIIHOCTH  BBIYUCICHUN  (aOcoiroTHas U %aKTquCKaH 3§3aMeH
OTHOCHUTEJIbHASA); CpaBHMBATh YHCIIOBBIE %i)H(;?OHB (2 cemectp)
BBIPAKECHHUS. .
OK 12345678 CaMOCTOATEIbHON
paboTBI 1O TeMaM
Y 2 HaxomuTh 3HaYeHHs KOpPHS, CTeneHHu, | OpOHTAIBHBIN OMpOC;
Jgorapugma, TPUTOHOMETPUUECKUX BBIPAKCHUN HA | MHAWBUIYAIbHBINA
OCHOBE onpeeneHus, UCIIONb3Ys IpH | OIpoc.
HEOOXOJUMOCTH MHCTPYMEHTaJIbHblE  cpelcTBa; | [IpakTuueckas
MOJIb30BAaThCA  MPHUOIMIKEHHON  OLeHKOM mpu | pabota
IPAKTUYECKHUX pacyeTax. KonTpoas
OK 1,2,34,5,6,7,8 CaMOCTOSITEIbHON
paboThI IO TEMam
Y 3 BobinonHATe npeoOpa3oBaHUs BBIPAKCHHIH, ®ponTanbibii onpoc;
npuMeHsisi GOpPMYIIbI, CBSI3aHHBIE CO CBOWCTBAMHU HHAMBIAY TR HBII
CTerleHei, JorapuMoB, TPUTOHOMETPUUECKHUX lqlr;)I;(I)(?[.I/I‘{eCKa}I
GyHKIMA.
OK 1,2,34,5,8 %aoiogoﬂb
CaMOCTOATEIBHON
paboThI IO TeMaM
@pOoHTaIBHBII OIPOC;
VY 4 BbluncisaTh 3Hau€HHUE (PYHKIMHU 10 33aHHOMY HHAMBH YL HbIT
3HaYEHHUI0 apryMeHTa IpH Ppa3iIMyYHBIX Crocodax lczlnpoc.
3aganus GyHKuuH. CTpOUTh TpapuKU U3y4EHHBIX %aKTHqGCKag
(GyHKLIUH, WUTIOCTPUPOBATH MO rpaduKy CBOHCTBA pabota
AJIEMEHTApHBIX (PYHKIIHH. KoHTpoith
OK 1234 CaMOCTOSITEILHOMN
paboThI IO TeMaM
@pOHTAIBHBIHN OIIPOC;
WHJUBUTyaJIbHBIN
Y 5 Haxoguth mNpoOU3BOJAHBIE 3IIEMEHTApHBIX | OIPOC.
G yHKITHIA. IIpaxTrueckas
0K 1,2,34 paborta
KoHnTpoas
CaMOCTOATEJIBHON
paboThI 1O TeMaM
Y 6 Hcnonb3oBaTh NPOU3BOAHYIO sl M3ydeHus | OpOHTANbHBINA OMpoC;
CBOMCTB (PYHKIMIA U TOCTpOEHUs TpauKOB. VHIBHUTyaJIbHBIN Kontponbhas
OK 1,234 orpoc. pabota
[IpakTuyeckas (1 cemectp),
paborta 9K3aMEH
KonTtponb (2 cemectp)

CaMOCTOSITEIILHON




paboThI IO TeMaM

Y 7 llpuMeHSATh NPOU3BOJIHYIO AJISl MPOBEICHUS
OpUOIMKEHHBIX  BBIYMCIEHUM, pelarbh 3ajadu
NPUKIAOHOTO  XapakTepa  Ha  HAaxO0XJICHHE
HauOO0JIBIIEr0 U HAUMEHBILIETO 3HAYCHUSL.

OK 1234

®poHTaTBHBIN ONIPOC;
WHJIUBUYAIbHBIN
ornpoc.

[IpakTnueckas
paborta

KoHntposs
CaMOCTOATEIbHON
paboTBI 1O TeMaM

Y 8 BhUHCIATh B IPOCTEUIINX CIIyYasX TUIOMIAIH

U 00BEMBl C HCIOJIB30BAHHEM OIPEAEICHHOIO
UHTErpaa.
0K 1,2,3,5,6,7,8

@pOHTAIBHBIN OIIPOC;
WHIMBHU1YaJbHBIH
orpoc.

[IpakTuueckas
paborta

Y 9 Pemares panuoHanbHBIC, IOKa3aTeIbHBIC,
norapudmmuyueckue, TPUTOHOMETPUYECKHE
YpaBHEHUs, CBOJSALIMECS K  JIMHEHMHBIM U

KBaApaTHBIM, a TAKKC aHAJIOTUYHBIC HCPABCHCTBA U
CHUCTCMBI.

OK 1,234

®poHTaTBHBIN OIIPOC;
VHIUBUYJIbHBIN
ornpoc.

[IpakTnueckas
pabora

Kontposs
CaMOCTOATENIbHOU
paboThI IO TEMam

V¥ 10 Pemarp npocreiinye KOMOMHATOPHBIC 33Ja4H
METOJIOM TIepedopa, a TaKkKe C HCIOJIb30BaHUEM
M3BECTHBIX (DOPMYIL.

OK 1,234

®poHTaTBHBIN OIIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

Kontposs
CaMOCTOSTEILHOMN
paboThI IO TEMam

Y 11 Pacno3HaBaThb Ha YepTe)Xax M MOJEIAX

@pOHTAIBHBIHN OIIPOC;

IIPOCTPAHCTBEHHBIE (bopMbI; COOTHOCHTD | NHIUBUAYaAJIbHBIN
TpEXMEpHbIE OO0BEKTBI C HUX ONHCAHMSIMHM, | OIPOC.
U300paKEHUSIMH. [IpakTnyeckas
0K 1,2,34 paborta
OpOHTAIBHBIHI OIIPOC;
Y 12 OmnwuceiBaTh B3aWMHOE PAaCIOJIOKEHHE gggg:nnyanbnbm
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
[IpakTnueckas
pabota
VY 13 H300paxarh OCHOBHbIE MHOTOrpaHHUKU U | DpoHTaIBHBIN OMPOC;
KpYIJIbIE T€Ja; BBIIOJIHATh YEPTEXKU IO YCIOBUAM | HHAMBUAYAJIbHBIN
3agady. CTpouTh mpocTeilliue cedeHus KyOa, | ompoc.
IIPU3MBI, TUPAMHU/IBI [IpakTnueckas
0K 1,2,34 paborta
KonTpoas
CaMOCTOATEIbHON

paboThI IO TeMaM




V14 Pemare IUIaHUMETPUUYECKHUE M IPOCTEHIINE

@pOHTAIBHBIN OIIPOC;

CTEpEOMETPUYECKHE 3a/a4yd Ha  HaXOXKICHUE | MHAWBUIYaJIbHBIN
F€OMETPUUECKUX  BEIMYMH  (UIMH,  YIJIOB, | OIPOC.
IIomaaei, o0beMoB [IpakTrnueckas
0K 1,2,34 paborta
KonTposb
CaMOCTOATEIBHON
paboThI IO TEMaM
3Hanue
3 1 3HaueHne MaTeMaTUYECKOW HAYKH IS ®ponTansHbIi onpoc; | KontponbHas
pellIeHus 3a/1a4, BOZHUKAIOIINUX B TEOPUH U WHIUBUAYAJIbHBIN pabora
IPaKTUKE; HIUPOTY U B TO K€ BpeMs orpoc. (1 cemectp),
OTrpaHMYEHHOCTb IPUMEHEHNS MaTEMaTHUYECKUX [IpakTnueckas 9K3aMEH
METO/IOB K aHAJIM3y U MCCIIEI0OBAHUIO IIPOLIECCOB U | paboTa (2 cemecTp)
SBJICHUM B IPUPOJIE U OOILECTBE.
3 2 3HaueHHe NPAKTUKU U BOIIPOCOB, ®poHTaTBHBIN OIIPOC;
BO3HUKAIOIIKMX B CAMON MaTeMaTuKe JIsl VHAMBU1yaJIbHBIN
(bopMHpOBaHUS U PA3BUTHS MaTEMATUYECKOM orpoc.
HAyKH; UICTOPUIO Pa3BUTHSI IOHATHS YKCIa, [IpakTuueckas
CO3J1aHUs MaTEMaTUYECKOI0 aHaJIK3a, pabora
BO3HUKHOBEHUS U Pa3BUTHsI TEOMETPHH.
3 3 YHuBepcanbHbIN XapakTep 3aKOHOB JIOTHMKU @poHTANBHBIN 0IIPOC;
MaTeMaTHYECKUX pacCyKIEHUH, UX IPUMEHUMOCTh | UHAWBUIAYaJIbHBIN
BO BCEX 00JIaCTAX YEIIOBEUECKON ACATEITHHOCTH. orpoc.
IIpakTrueckas
paborta
3 4 BeposATHOCTHBII XapakTep pa3IuyHbIX @pOHTAIBHBIN OIIPOC;
IIPOLIECCOB OKPY’KAIOILIETO MUPA. VH/IMBUYaJIbHBINA
orpoc.
IIpaxTueckas
paborta
3 5 OcHOBHBIE MaTeMaTUYECKUE TEPMUHBI U @pOHTAIBHBIHN OIIPOC;
HOHATHS, GOPMYIIBI AITeOpbl U FEOMETPHH. VHAMBUYaJIbHBIN
orpoc.
IIpaxTrueckas
paborta
3 6 Onpenenenus AEMCTBUTEIBLHOTO YUCIA, ®ponTanbHbI onpoc; | KoHTponbHas
a0COIIOTHON U OTHOCUTEIBHOW MOTPEIIHOCTH VHIMBU1YaJIbHBIN pabora
npUOJIMKEHUH; TPAKTHYECKUE TPUEMBI orpoc. (1 cemectp),
BBIUMCJICHUN € IpUOIMKEHHBIMU JaHHBIMHU. [IpakTuyeckas JK3aMeH
pabota (2 cemecTp)

3 7 Onpenenenus KOpHsI HaTypalbHON CTETIEHU U3

OpOHTAIBHBII OIIPOC;

YHCIla U CBOMCTBA KOPHSI, CTENIEHH C WHIUBUYTbHBIN
PalMOHAIIBHBIMY ITOKA3aTEISIMU U €€ CBOKCTBA, ompoc.

CTENEHN C e CTBUTEIHHBIMH TTOKA3aTEIISIMHI U €€ [TpakTnueckas
CBOICTBa, Jorapudma griciia, CBOWCTBA pabota




J0rapu(pmMoB, OCHOBHOE JIOTapUPMHUECKOE
TOXJIECTBO, ACCATHYHBIC U HATYpaJIbHbIC
J0TapupMBbl.

3 8 OCHOBHbIEC MTOHATHSI CTEPEOMETPUH, AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX, B3AUMHOE
pacroIoXKeHue MPSMBIX, MPSMOI U MIIOCKOCTH,
JBYX IUIOCKOCTEH B IPOCTPAHCTBE, OCHOBHBIE
TEOPEMBI O MaPAIIEIbHOCTH NPSIMOU U IJIOCKOCTH,
MapajuIeIbHOCTH JBYX IUIOCKOCTEN, CBOMCTBA
NapauIeIbHOTO MPOSKTUPOBAHUS U UX
IpUMEHEHHE /IS U300pakeHus: GUryp B
CTEpEOMETPUH, MIOHATUE YTIIa MEXY MPSIMbIMH,
yria M1y IpsIMON U IUNIOCKOCTbI0, OCHOBHBIE
TEOPEMBI O MEPIEHAUKYISIPHOCTH NPAMOI U
IUIOCKOCTH, ITOHSATHE JBYTPAaHHOIO yria, yria
MEXy INIOCKOCTAMHU, TOHATHE JIMHEWHOTO YA,
IIPU3HAK EPIEHIUKYJISIPHOCTA JBYX IJIOCKOCTEH.

@poHTaTBHBIN OIIPOC;
WHJIMBUYyAIbHBIN
ornpoc.

[IpakTnueckas
pabora

3 9 Onpenenenus u GopMyIIbl YUCIA
NEPECTaHOBOK, Pa3MEUICHU, COUeTaHH, (OPMYITY
6unomMa Herorona.

®poHTaTBHBIN OIIPOC;
VHIUBUYJIbHBIN
ompoc.

[IpakTnueckas
pabora

3 10 Onpenenenus BEKTOpa, ISHCTBUN HAJT
BEKTOpaMH, CBOMCTBA JEUCTBUI HAJl BEKTOPAMH,
MOHATHE NIPSIMOYTOJIBHOW IEKAPTOBOM CUCTEMBI
KOOPJIMHAT HA MJIOCKOCTH U B MPOCTPAHCTBE,
MpaBWIIa ICUCTBUI HaJ BEKTOPAMH, 3aJaHHBIMU
KoopAuHaTaMu, (POPMYIIbI JIJIsl BBIYUCIICHUS AJTUHBI
BEKTOPA, yria MEXy BEKTOpaMH, PacCTOSHHUS
MEXK]1Y ABYMsI TOUYKAMHU.

®poHTaATBHBIN OIIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

3 11 Omnpenenenue paauana, GopMyJibl IepeBoia
IpaJyCHON MepHI yIiia B paJiMaHHYIO U 00paTHO,
OIpeJieNIeHne CUHYca, KOCHHYCa, TAHT'€HCa U
KOTAaHI'€HCa YIila, OCHOBHBIE ()OPMYIIbI
TPUTOHOMETPHHU, TOHITHUS 0OPATHBIX
TPUTOHOMETPUUYECKHX (YHKIUH.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 12 Onpenenenne 4uCIOBON (HYHKIIMH, CTIOCOOBI
3aJjaHusl, IpocTeiire npeodpa3oBaHus rpaduKkoB
¢byHKIM, cBOMCTBA QYyHKIIUH, 00OpaTHOW (QyHKIIUH,
ee rpa¢uk, CIoKHOU (QYHKIMHU, apuPMeTHIECKHE
ornepanuu HaJl QyHKIUSMU, CBOWCTBA U IpapuKu
NoKa3aTeabHOH, JorapupMUUECKON U CTENIEHHOM
GbyHKIMH, CBOMCTBA U rpadpuku
TPUTOHOMETPUUYECKUX (PYHKLUH, CBOIICTBA U
rpaduku 0OpaTHBIX TPUTOHOMETPUUYECKUX

GyHKIUH.

@pOHTAIBHBIHN OIIPOC;
VHAMBUYaJIbHBIN
orpoc.

IIpaxTrueckas
paborta

3 130npeneneHre MHOIOrpaHHUKA, €r0 ®poHTaneHeIi onpoc; | KoHTposnbHas
MOBEPXHOCTH, MOHATHE MPABUILHOTO WHMBUTyaTbHbIHI pabota
MHOTOT'PaHHHKA, OTPEICTICHUE TIPU3MBI, ompoc. (1 cemectp),
napaieNenunea, BUbl IpU3M, OrpeaesieHue [IpakTruyeckas 9K3aMeH
MUPAMHU/JIBI, TPABHIIbHOM NMUpaMUIbl, YCEUEHHOMN pabota (2 cemectp)




MnUupaMuJbl.

3 140npenenenue Tena BpalleHUusl 1 TOBEPXHOCTH
BpaIleHUs, ONPECICHUS IWINHApPA, KOHYCa,
nrapa, cepsbl, CBOICTBA FT€OMETPUUYECKUX TEl.

@poHTaTBHBIN ONIPOC;
VHJIUBUYAIbHBIN
ornpoc.

[IpakTnueckas
paborta

3 15 Onpenenenrie nocien0BaTeIbHOCTH,
olpeziesieHUE Mpeesia IocIe10BaTeIbHOCTH,
ornpeziesieHue HePEePbIBHOCTH (PYHKIIUU B TOUKE,
CBOWCTBA HEMIPEPBIBHBIX (PYHKLUH, OIpeAeTICHIE
MIPOU3BOIHOM, €€ TEOMETPUUCCKUN U (PU3NUECKUIA
CMBICII, TpaBuIIa U GopmyIibl quddepeHInpoBaHUs
byHKIIMY, OnpeieieHre BTOPOil MPOU3BOIHOIM,
00I1yI0 CXeMy OCTpOeHUS TpaduKOB PYHKIHI ¢
MIOMOILIBIO IPOU3BOJIHOM, ONPEAECICHUE
nepBOOOPA3HOI, ONpeieieHne HeOTPeIEeIEHHOTO
WHTETpalia u ero CBOMCTBA, (GOPMYIIbI
WHTETPUPOBAHUS, CITIOCOOBI BEIYUCIICHUS
HEONpPeIeIEHHOTO UHTErpaja, ONpeAesICHUE
OIpEIEIEHHOr0 UHTErpaia, ero reoMeTpuYeCKuil
CMBICJT M CBOMCTBA, CIIOCOOBI BHIYHCICHUS
IJIOMIAAEH KPUBOJIMHENHBIX TPANEUUNA C IOMOIIBIO
ONPEJIETICHHOT0 UHTErpasa.

@pOHTAIBHBIN OIIPOC;
WHJUBUTyaJIbHBIN
orpoc.

IIpakTrueckas
paborta

3 16 [TonsTus 06bEMa reOMETPUUECKOTO Tea,
(bopMyJIBI 7151 BBIYUCIICHUS 00BEMOB
TEOMETPUUYECKUX TeJl, IUIOMIAAN TOBEPXHOCTH
TEOMETPHYECKOTO Tela, POPMYJIBI SISl BEIYUCIICHUS
00BeMOB, (pOPMYIIBI AJIs1 BEIYMCICHHUS TLTOMIAACH
MMOBEPXHOCTEH T€OMETPUUYCCKUX TEl.

®poHTaATBHBIN OIIPOC;
VHIUBUYAJIbHBIN
ompoc.

[IpakTnueckas
pabora

3 17 Onpenenenue BepOsITHOCTH, ONPEIEIECHUE
CIIy4aiiHOM BeJIMYUHBI U €€ PYHKIHUU
pacripesiesieHus], ONpeAeIeHNs CYMMBbI COOBITHI,
IIPOU3BENIEHUS COOBITUMN, YCIIOBHON BEPOSTHOCTH,
(bopMyIHPOBKH U (POPMYIIBI TEOPEM CIOKEHUS U
YMHO>KECHHSI BEPOSITHOCTEH.

OpOHTAIBHBIHI OIIPOC;
VHIUBUYTbHBIN
orpoc.

[IpakTnueckas
pabora

3 18 CriocoObl pernieHui cnocoObl pereHui
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB,
CHOCOOBI PEIeHUs] CUCTEM JIMHEHHBIX YpaBHEHUH ¢
JBYMsI HEM3BECTHBIMHU, CTIOCOOBI PEIICHUS
HNPOCTEHIINX TMOKAa3aTeIbHBIX U JIOTapUPMUIECKUX
YpaBHEHHIA, CIIOCOOBI PEIICHHUS TTOKA3aTEIbHBIX 1
Jorapu(pMHUECKUX HEPABEHCTB, CIIOCOOBI PEIICHUs
MIPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUH,
CHOCOOBI PEeLIeHNs TPOCTEUIIINX
TPUTOHOMETPHUYECKIX HEPABEHCTB, METOT
MHTEPBAJIOB PEIICHUS PAIlHOHAILHBIX HEPABEHCTB.

OpOHTAIBHBIHI OIIPOC;
VHIUBUIYTbHBIN
orpoc.

[IpakTnueckas
pabora
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1.4.PacnipenesieHue TUIIOB OLIEHOYHBIX CPEACTB IO 3JIeMEHTAM 3HAHNH M YMEHHH TeKyllero KOHTPOJIsi

Conep:xkanue Y4eOHOro
MaTepHaJia o nporpaMmme

Tun KOHTPOJILHOI'O 3aJaHUA

VI Yy YIY | 3[3|3]|3]|3 313/ 3/3(3/3|3[3|3

1] 1 111|123 |4]|5 021111 {112]1|1
0| 1 3| 4 112|3{4|5|6|7|8

Tema 1 Benecuue 313 |3

Tewma 2 Pa3zBurtue nouarus o 5

qucie

Tema 3 KopHu, crenenu u 5 5

sorapupmMbl

Tema 4 [IpsiMble U TIIIOCKOCTH 5 5

B IPOCTPAHCTBE

Tema 5 KomOunaropuka 5 5

Tema 6 Koopaunats! u 5 5 5

BEKTOPBI

Tema 7 OcHOBBI 5 5)

TPUTOHOMETPHH

Tema 8 OyHKIMU U X 5 5

CBOWCTBA U TpadUKH

Tema 9 MHOrorpaHHuKy u 5 |5 5 55 5

KpYTJIBIE Tela

Tema 10 Havana 5 5

MaTeMaTHYECKOTO aHAJIN3a

Tema 11 UnTerpan u ero 5

IPUMCHCHHE

Tema 11 DnemenTs! TEOPUN 5 |5

BEPOSITHOCTH. DJIIEMEHTHI 5 5

MaTEeMaTHYECKON CTaTUCTUKHU.

Tema 12 YpaBHeHus u 5

HEPaBEHCTBA.
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1.5. PacnpenesneHue THIIOB OLCHOYHBIX CPEACTB 110 3JIeMEHTAM 3HAHHMI M YMEHHII KOHTPOJIMPYeMbIX Ha POMEKYTOYHOH aTTecTANMU

Coaepxxanue  y4yeOHOro
MaTepHaJjia no nNporpaMmme

YA

THIl KOHTPOJIBHOTO 3aIaHUA

[EEN

[EEN

Y
1
3

Yy
1
4

10

11

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

[EEN

Tema 1 Beenenue

Tema 2 Pa3Burtie moHATHS O
quciie

Tewma 3 KopHu, crenenu u
JorapudMpl

DL O

DL O

[EEN

Tewma 4 [IpsiMble U TIIIOCKOCTH
B IIPOCTPAHCTBE

Tema 5 KomOunatopuka

Tema 6 Koopaunatsl u
BEKTOPBI

Tema 7 OCHOBBI
TPUTOHOMETPHH

Tema 8 @yHKIMH U UX
CBOWCTBA U IrpaUKH

DO

(BN

Tema 9 MHOrOrpaHHUKH U
KpyIJble Tela

Tema 10 Hauama
MaTEMaTUUYECKOr0 aHaIn3a

Tema 11 UnTerpan u ero
IIPUMEHEHUE

Tema 11 DiiemeHTHI TEOpHUH
BEPOATHOCTH. DIIEMEHTBI
MaTeMaTHYeCKON CTaTUCTUKHU.

Tema 12 YpaBHeHus u
HEPABEHCTBA.
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2. CIEHU®UKALIUA OHEHOYHbBIX CPEICTB

2.1HazHayenue

Crenudukanueii yCTaHABIMBAIOTCA TPEOOBaHMS K COACPKAHUIO M O(POPMIICHHIO
BapUaHTOB OIIEHOYHOTO CPE/ICTBA: ITPAKTUUECKas padoTa.
[IpakTuyeckas paboTa mpeaHa3HaueHa IS TEKYIIEr0 KOHTPOJS M OLIEHKU 3HAHUU U

YMEHHH CTYAEHTOB IO THporpamme

y4eOHOW  JTUCIUTUIAHBI

cnermansHoctu  38.02.03 OnepanmonHas nesTebHOCTD B IOTUCTHKE.
2.2 KOHTHHIeHT aTTecTyeMbIX: |1 Kypc Ha 6a3e OCHOBHOT'O 00IIeTro 00pa3oBaHMs

«MareMaTuka

10

2.3 ®opMa U yCJIOBHUS ATTeCTAIMU: TEKYIIMHA KOHTPOJIb MPOXOIUT B BUJE BBIMOIHEHUS

3aJJaHUN IPAKTUIECKOI paboThI

[TpomesxyTOUHBII KOHTPOJIb MPOBOAUTCS B POpPME KOHTPOIBHOM pabOThI
(1 cemectp) u sK3ameHa (2 ceMmecTp) MO 3aBEpIICHHIO OCBOCHUS y4eOHOro marepuala
y4eOHOM TUCIUTUIMHBL, TIPU TIOJIOKHUTEIBHBIX PE3yJIbTaTaxX TeKYIIEero KOHTPOJISL.

2.4 Bpemsi BbINOJTHEHUSA:

IIOATOTOBKA 5 MUH;
BbIMONMHEHHEe 2 d4ac 50 muH;
opopmileHHEe M clada 5 MUH.
Bcero 3  yac 0 MUH.

2.5.PexoMenayemasi JinTeparypa J1Jisi pa3padoTKu OLEHOYHBIX CPE/ICTB U NMOJATOTOBKH

00yYaIIUXCS K aTTeCTAlMH.

Kuuroooecne4yeHHOCTDH

bubaunorpaguyeckoe onucanue u3aaHus OcnoBnasn/ Kon-Bo
(aBTOp, 3al"JIaBl/le,Kl:)l;lIlI,cl\TleC)T0 M I'0Jl U31aHUSl, | TOIOJHHUTE/IbHANA K3, B 61/16..11 DJIEKTPOHHBI
p JHTepaTypa CHeray | € Pecypes!

boromonos, H. B.
Maremarrka . Yueonuk g CITO / Boromonos
H. B., Camoiinenko I1. U.-5-e u3j., mep. u 100-  |0CH. OEC KOpant
OnexTpoH. naH.-Mocksa : FOpaiit, 2021-401 ¢
(ITpodeccronanbHOE 00pa3oBaHUE)
boromonos, H. B.
[eomeTpus : YueOHOe mocobue- amns oCH 3EC OpaiiT
CIIO / Boromonos H. B.-Mockaa : FOpaiit, 2021- 20 opaT
108 c.-(ITpodeccruonanprHoe 0OpazoBaHUE)
boromomnos, H. B.
AnreOpa n Havyajia aHanu3a : YuebHoe nocodue - SBEC I0paiit
st CITO / boromonioB H. B. — Mocksa : =
N3narensctBo FOpaiit, 2019 .— 240 c.
boromomnos, H. B.
[TpakTHyeckue 3aHATH 10 MaTEMAaTHUKe B 2 .
UYacts 1 : yueOHnoe nocodue / H. B. boromosnos. |mon DBC O0paiit
— 11-e uzn., mepepabd. u qomn. — Mockaa :
[OpaiiT, 2019. — 326 c.
lboromonos, H. B.
[IpakTHyeckue 3aHATHS IO MaTeMaTuke B 2 4.
Yacts 2 : Yuebnoe nocodue aas CITO / oI ObC [Opait
boromosnoB H. B. — 11-e uzn., mep. u gomn .—
Mocksa : M3narensctBo FOpaiit, 2019 .— 251 c.
bapaymikun, B. B. on Ob6C
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https://urait.ru/bcode/469433
https://urait.ru/bcode/469826
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434367
http://znanium.com/catalog/document?id=372717

Marematuka. B 2 Tomax Tom 1 : YueOHUK. ZNANIUM
(DIIEMEHTHI BBICILIEH MAaTEMaTHKH. -
Mocksa : KYPC, 2021-304 c. - (Cpennee
npodeccuoHanbHOE 00pPa30BaHUE)

bapaymkun, B. B. o Ob6C
DJIEMEHTHI BBICIIEH MaTeMaTuKu.. B 2-x Tomax : ZNANIUM
Tom 2 : Y4yeOHUK. . DIeMEHTHI BbICIICH
maremarukd. -Mocksa . KYPC, 2021-368 c.
(Cpennee npodeccroHaabHOEC 00pa30BAHKE)
2.6 .MHTEpHET pecypcehbl:
http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/
http://teacher.dn-ua.com/old_version/excel/Laba3/part3.htm
3. BAPUAHTHBI OIEHOYHBIX CPEJICTB
3aHaHI/IH AJIA IPOBEACHUSA TEKYIIECI0 KOHTPOJIA
Paznen Pa3Burue moHsATHS 0 YUCIE
IpakTuyeckass padora «Pa3BuTHE MOHATHS O YUCIE»
1 BapuanT
1. 3anumuTe 4UCIIO B CTAHAAPTHOM BHJIE:
a)730000000; 6)0,0000025;
8)0,24 *¥1073; 1)75,2*%10%,
2. [IpencraBbTe OOBIKHOBEHHYIO APOOb B BHJIE AECITUYHON MEPHOIUIECKON APOOHU:
13, 35
a) 157 ) 111
3. Boruucnure:
iS00 ¥ 2% i,
4, Haitaure conpsimEHHOE YUCITO KOMIUIEKCHOMY YUCITY:
z=4 + 5i.
5. OO6paTtuTe YuCThIe NEPUOANUECKUE AECITUYHBIE JPOOU B OOBIKHOBEHHBIE:
a) 0,(42); ©) 0,513).
6.  OOparuTe CMENIaHHBIE IEPUOINIECKUE IECATUIHBIE IPOOU B OOBIKHOBEHHBIE IPOOH:

a) 0,027); 6) 0,0(01).

7. danbt uncna  z1=- 1 +3 i, o= 4 + 5i. Beruuciure:

a) MOJIyJIM YuCeN Z1 U Z2,

0) cyMMy 4uceln Z1 U Z2;

B) pa3HOCTh YHCEN Z1 U Z2;

') IPOU3BEACHUE YHCeN Z1 U Z2.

8. IlocTpoiiTe KOMIUIEKCHBIE YMCIIa B KOOPJAUHATHOMN IIOCKOCTH:
z1=-1+3i, zo=4 + 5i.

14


http://znanium.com/catalog/document?id=372717
http://znanium.com/catalog/document?id=363645
http://znanium.com/catalog/document?id=363645
http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

12,8:0,64+3,05:0,05

8g:li—l
3 9

9. Haiimute 3HaueHnue apoou:

2 BapuaHT

1. 3anuiure 4KCIIO B CTAaHAAPTHOM BUJIE:

a) 37000000; 6)0,00000052;
B) 0,42%10™%; r)52,7*105.

2. [IpeacraBbTe OOBIKHOBEHHYIO IpOOb B BUE NECATHYHON MEPUOINYECKON qPOOH:
3 95

a) 11’ 6) 333
3. Beruuciure:
2i° +i% +i* +i%® +i™,
4. HaiimuTe conpspk€HHOE YUCIIO KOMIUIEKCHOMY YHCITY:
z=4 -7i.
5. O0GpaTuTe YUCThIE IEPHOTUICCKUE JECATUYHBIC IPOOU B OOBIKHOBEHHBIE:
a) 0,72); 6) 0,(918).

6. OOpaTuTe cMelIaHHbIE IEPUOIUYECKUE IECATUYHBIE APOOU B OOBIKHOBEHHBIE APOOU:

a) 0,3(6); ©0) 0,11(6).

7. danbl uncna  Z1= - 3 +5i, zo= 4 -7i. Beruucnure:

a) MOJTyJIM YUCeN Z1 U Z2 ;

0) cyMMy 4uceln Z1 U Z2;

B) pa3HOCTh YHCEN Z1 U Z2;

') IPOM3BEACHUE YHCeN Z1 U Z2.

8. TlocTpoiiTe KOMIIJIEKCHbIE YUCIIa B KOOPAMHATHOM TJIOCKOCTHU:
z1=-3 +5i, =4 -7i.

9. Haiiure 3HaueHue TpooH: 203,4:9-(539-7,39)

3.7 1
14 9 3
3agaHus bannsr [Ipumeuanue
1,2 3,4 8 Kaxapiit mpaBuiIbHBIH OTBET 1 Oann
56,7 18 Kasxnprit mpaBuIbHBIN OTBET 2 Oania
8,9 9 Kaxxnprit mpaBuibHBIN OTBET 3 Oania

Kpurepun oeHkn ¥ 1IKaja nepepoja 0aj1710B B OTMeTKH
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OTMeTKa

Yuciao 021108, HEO0OX0JUMOE I
NMOJIy4eHHUS OTMETKHU

« 5» (OTIUYHO) 33-35

« 4y (xoporio) 27-32

« 3» (YIOBJIETBOPUTEIIHHO) 18 - 26
« 2 « (HeyIOBIIETBOPUTEIHHO) meHee 18

Otsetbl Kk padore «Pa3BuTHE OHATHS 0 YHCJIE»

3ananue Bapuanr 1 Bapuant 2
1 a) 7,3*10%;,  6)2,5%10°; a) 3,7%107; 6) 5,2*107;
B) 2,4*10%; 1) 7,52*10°. B) 4,2*%107; r) 5,27*10°,
2 a) 0,8(6);  6)0,(315). a) 0,(27);  6)0,(285).
3 -2 -2
14 19 8 34
5 a) —; 0) —. a) —; 0) —.
33 33 11 37
3 1 11 7
6 a) —; 0) —. a) —; 0) — .
) 110 ) 990 ) 30 ) 60
a) |z,|=+10; |z,|=+41%; a) |z,|=+/34; |z,|=+65 6)1-
7 6)3+8i; B)-5-2i; 1) -20+ |2i; B) -7+12i; 1)23-i.
7i.
z1=-3+05i
z1=-1+3i
8
Z2=4 + 5i
22=4 -7i
9 16,2 -147,6
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1)

1)

Paznen . Kopun, crenenu u jiorapumsl

IpakTnyeckas padora «KopHu, cTeneHu u Jorapupmsbi»

1 BapuanT
Al. Yopoctuth Belpakenue W Haité x: Igx=1g8+2I1lg5-1g10 -1g2
10; 2) -1; 3)-10; 4)0.
A2.Haiinurte kopenb ypaBHeHuss l0g 2(3X +1) =3
1) 11; 2)1; 3) -10; 4) % .

A3. YKaxuTe MPOMEKYTOK, KOTOPOMY MPHHAIJICIKUT KOPEHb YPAaBHEHHSI
logs(4—x)+logs2=1
1)(-3;-1);2)(0;2);3)[2,3];4) [48].

A4. Haiinure cymmy kopueii ypasaenns log, x° = log, (9x — 20)
1)-13; 2)-5; 3)5 4)09.

AS5. Pemmre HepaBeHCTBO loga(4—2x) =1

1) (-0;0,51;2) (-0, 21;3) [ 2;+0); 4) [ 0,5 + ).
B1. Pemure HepaBeHcTBO logr( 3x +2) = logz (x—1)

(1;+0); 2)(-00;—% 1;3)[-1,5 — %]; 4) peuieHui HeT.

B2. Pemure HepaBenctBo log, (6 —3x) >-1
9

1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Haligute 4uncio MenbIX OTPULIATENBHBIX pEUICHHH  HEepaBEHCTBA
lg(x+5) < 2-1Ig2
1)5; 2) 4; 3) 10; 4) HA OJTHOTO.

2 BapuaHT
Al. Yopoctuth BeIpaxkenue W Haiitu x: lgx=1g12-1g3+ 2Ig7 -1gl4
14; 2) -1; 3)-10; 4)0.
A2 Haiiqure xopeHb ypaBHeHus 10Qs5(2x-4) =2
1) 11; 2)145; 3) -10; 4) % .

A3. YKaxuTe MPOMEKYTOK, KOTOPOMY MPHHAIICKUT KOPEHb YPaBHEHHUS
logos (5—2x)—logos2=1
1) (-05-2);2)[-2;11:3) [ 15213 4) (2; +o0).
A4. Haiinute cymmy KopHelt ypaBHenus Ig (4x—3) =21gx
1) - 2; 2) 4; 3) -4, 4) 2.
AS5. Pemmre HepaBencTBo logs (5 — 2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) ( -10; + ).

B1. Pemure HEpaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3

1)(3;+o); 2)(-oo;—§ 1;3)[-1,5; —% ]; 4) pereHwmii HeT.
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B2. Pemure Hepasenctso log, (1-1,4x) <-1

3

1) (0,5; +o0); 2)(-00;_§); 3)(L4;2); 4)(057).

C. Haiioure YuCI0 ILIETBIX

pelIeHuit

HepaBeHcTBa logs (x -2) < 1

1)5; 2)4; 3) 6eckoHeuHO MHOTO; 4) HH OJHOTO.
Kpurtepun oueHku padoThl

3anaHus basbl [Tpumeuanue
Al - A5 5 Kasx b1t npaBuibHBIN OTBET 1 Gamn
B1-B2 4 Kaxiplii mpaBUIIbHBIN O0TBET 2 Gasia
C 3 Kasxib1it npaBuIbHBIN OTBET 3 Oayia

MakcumanbpHbIN 02t 3a padboty — 12 6a110B

IlIkana nepeBoaa 0a/1J10B B OTMETKH

OTMeTKa Ywucsi0 62/10B, HEOOX0AMMOE JIJIsl TOJTYYEHHUs] OTMETKH
« 5» (OTAMYHO) 12-11
« 4y (xoporo) 10-9
« 3» (YIOBJIETBOPUTEIHHO) 8-7
« 2 « (Hey1OBJICTBOPUTEIIHHO) MeHee 7
OTBeTbI
1 Bapuant 2 Bapuant
Al |1)10 1) 14
7 2) 14,5

A2 | 4) 3 )

A3 | x =2;[2;3] (3) x =2,1; (2; + o) (4)

A4 | x1 =4; x2 =5, 4+5=9; (4) x1 =1, x2 =3, 1+3=4,;(2)

A5 |o0; 0,5] (1) o0; - 1,5) (1)

Bl |, +o0)(1) ; o) (1)

gy |FECL2AG) xe(-oo;_%(z)

Cl |xe(-5;45], x=-4;-3,-2,-1. (2 xe (2;7], x=-3;4;5;6;7. (1)

Pa3znean IlpsiMble U JIOCKOCTH B MPOCTPAHCTBE

IIpakTuyeckas padora «IIpsiMbie M NVIOCKOCTH B IPOCTPAHCTBEY.

1 BapuanT
Yposens A.

1.Hanucats 0603HaueHue NPSMBIX.
2.Hamucats 0003HaYEHHE OTPE3KOB.
3.Hammcats 0003HaueHNE YTIIOB.
4.Hanucats 0003HaYCHHE TUIOCKOCTEH.
5.CKOJIBKO TIJIOCKOCTEW MOKHO MPOBECTH Yepe3 OJHY NPAMYIO?

6.CKOJIBKO IJIIOCKOCTEM MOXKHO MPOBECTU Yepe3 ABE NapalyIeIbHbIE PsSMbIE?
7.CKOIBKO TUIOCKOCTEH MOXKHO IMPOBECTH Yepe3 JIBE MEPECEKAIONINECs MPsMbIe?
8. CKOJIbKO IJIOCKOCTEN MOKHO MTPOBECTH Y€pE3 JIBE CKPEIIMBAIOIIUECS TTPSIMBbIE?

9. [IpsimMble a u 6 mapayuIenbHbBl TIPsAMOI ¢. Kak pacmoioxkeHbl MKy cOOO0M MpsSMbIE a U 67




10./IBe I0CKOCTH MapajuiesbHBI OJTHOM TpsiMoid. [TapamienbHbl JIn OHU MEXIy coOO0?
11.IInockoctb o || B, o X y= a, X y= 6. UTO MOXKHO CKa3aTh O NPSMBIX d U 67

12.Y TpeyronpHuKa OCHOBaHME paBHO 18 cM. UeMy paBHa CpeliHsIsl IMHUSL TPEYrobHUKA?

13.CTopoHbl OCHOBaHUS Tpamneuuu paBHbl 12cm u 7cMm. UeMy paBHa CpeHss JUHUS Tpaneuun?

14.Y naHHOTO YETHIPEXYTOJIbHUKA MPOTUBOIOJI0KHBIE CTOPOHBI PABHBI U TTAPAJIJICIbHBI.
Juaronanu paBHbl 15cM u 13 cMm. SIBISIETCS 71U YETHIPEXYTOJIbHUK MPSIMOYTOJIBHUKOM?

Yposens B.

15. Touku K, M, P, T He nexar B OJHOW IWIOCKOCTH. MoryT s npsmeie KM u PT
nepecekarbes? OTBET 00OCHOBATH.

16. CxemaTuyHO M300pa3uTh IJIIOCKOCTh ¢ B BUJE Mapajuienorpamma. Bue ee noctpouth
oTpe3ok AB, HE TapauieibHbINA ei. YUepes KoHIbl oTpe3ka AB u ero cepenuny M poBeCTH
rapasulesibHbIE IPSMbIE, MEPECEKAIOIINE TUIOCKOCTh @ B TOYKax A1, B1 u Mi. Haiitu myinny
orpe3ka MM ,, ecmu AA41= 13 M, BB1=7 m.

Ypogsens C.

17. laubl ABe mapajuiesibHbIe TIJIOCKOCTH W HE JIeKamiash Mexay HuMU Touka P. [IBe
psIMbIe, MPOXOASIIME Yepe3 TOUKy P mepecekaroT ONMKHIOI K TO4YKe P IUIOCKOCTh B
Toukax A1 u A2, a NampHIO B TOuYkax Biu B> coorBeTcTBeHHO. Haiinute minHy oTpeska
BiB> ,ecmu A1A2=6cm u PA1 . A1B1=3:2.

IMpakTnyeckas padora «IlIpsiMble U IJIOCKOCTH B POCTPAHCTBE).

2 BapHaHT
Yposens A.
1.Hancath 0603HaYeHUE IIIOCKOCTEH.
2.Hamucate 0003HaY€HHE MPSAMBIX.
3.Hanucath 0603Ha4eHNE YIIIOB.
4.Ha3oBuTe OCHOBHBIE (DUTYpPHl B MPOCTPAHCTBE.
5.CKOJIBKO TUIOCKOCTEW MOKHO IIPOBECTH YEPE3 TPU TOUKHU?
6.MoryTt nu mpsiMas U TUIOCKOCTh UMETh JIB€ OOIME TOYKH?
7.CKOJIBKO TUIOCKOCTEM MO’KHO IPOBECTH Y€pe3 NPSIMYI0 U HE JIEXKAIlyl0 Ha HEH TOYKY?
8. CKOJIbKO MOXKET OBITh OOIIMX TOYEK y MPSIMOM U IUIOCKOCTU?
9. Bcerna nm 4yepe3 ABe NapajulebHBIE MPSIMbIE MOYKHO IPOBECTH IUIOCKOCTH?
10.BepHo M, 4TO TUIOCKOCTH TapaJUielbHBI, €CIU TpsiMas, JIeKalas B OJHOM TUIOCKOCTH,
napajuleJbHa Jpyroi IUIOCKOCTH??
11.Ilnockocts o || B, mpsiMass M JIeXUT B IUIOCKOCTH o. BepHo mm, yro mpsmas m
napaijeinbHa IUIOCKOCTH [3?
12.¥ TpeyronpHuka ocHoBaHME paBHO 10 cM. UeMy paBHa CpelHss INHUSL TPEYroJIbHUKA?
13.Croponb! OCHOBaHUs Tpamneuuu paBHbl 13cm u 4cM. Uemy paBHa cpeHss JIMHUS Tpareuun?
14.BepHo 11, 4TO €CiM ABE CTOPOHBI TPEYTrOJIbHHKA MapaJUIeIbHbI IUIOCKOCTH O, TO U TPEThS
CTOpPOHA TPEYTOJIbHUKA NapajielbHa IJIOCKOCTH 07

Yposens B.
15. [Ipsimeie EN u KM He nexar B onxHoii mutockoctd. Moryt nmu npsimeie EM u NK
nepecekatbcs OTBET 0OOCHOBATH.

16. CxemaTuyHO M300pa3UTh INIOCKOCTh ¢ B BUJE MapajienorpaMMa. Bue ee moctpouTtsb
orpe3ok AB, He napamuiensHbli eil. Yepes koH1bI oTpe3ka AB u ero cepenuny M nposectu
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napajuieibHbIE MPAMbIE, MEPECcEKarolre IIIOCKOCTh « B TOUYKax A1, B1 m Mi. Haiitu munny
orpe3ka MM , ecmu 441=3 ™, BB1=17 m.

Yposens C.

17. Jaubl ABe mapajuiesibHbIE TUIOCKOCTH M HE JeKallas MeX1y HuUMHU Touka P. J[Be
npsiMbIe, TPOXOJAIINE Yepe3 TOUKy P mepecekaroT OJMKHIO K TOYKe P TIIOCKOCTH B
Toukax A1 W A2, a NaJbHIOK B TOYKax B1 W B2 cooTBeTcTBeHHO. Haliiure niuHy oTpes3ka

B1B> ,eciu A1A2 =10 cm u PA1: A1B1=2: 3.

Kpurtepun onenkn padoTtsl

Samanus bamiel [Ipumevanue
1-14 14 Kaxaplii npaBrIIbHBIA OTBET 1 Gan
15-16 4 Kasxip1it npaBuIbHBIN OTBET 2 Oaiia
17 3 Kaxaplii mpaBuiIbHBIN 0TBET 3 Oaia

MakcumanbHbIil 6amt 3a padoty — 21 6aswn

HIkana nepeBoga 6a/1J10B B OTMETKH

OTMeTKa

Yucsio 62,5108, He00OX0AMMOE 1JIsI OJIY4eHHs OTMETKHU

« 5» (0TAMYHO) 21 -20
« 4» (xopomuio) 19 - 17
« 3» (YIOBIETBOPUTEIIHHO) 16 - 15
« 2 « (HEYIOBJIETBOPUTEIBHO) MeHee 15

OTBeThI K pa60Te «HpﬂMbIe U IIJIOCKOCTH B IIPOCTPAHCTBE.

1 Bapuanr 2 Bapuant
1 AB, a,b a, B, (ABC),..
2 AB, CD,.. AB, ab
3 ZABC, £0,a,1, ZABC, 20, a,1,
4 a, B, (4BC),.. TOYKA, OpsiMasi, MIOCKOCTh
5 HUCKOJIBKO OJIHY
6 OJIHY HET
7 OHY OJIHY
8 HHU OJIHOH OJIHY, MHOT'O, HU OJHOM1
9 apauIeIbHO na
10 U [a, U HET HET
11 allb na
12 9 cm 5cm
13 9,5cMm 8,5 cMm
14 HET na
15 KM cxpemuBaercs ¢ PT EM cxpemmBaetcst ¢ NK
16 10 cm 10 cm
17 10 cm 25 cm

Pa3znen KomOunHaTopuka
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1)

IIpakTuyeckas padora «KomoOuHaTopukay.

1 Bapuanrt

1.CKOJIIBKUMH CIIOCOOaMHU MOKHO COCTABUTh PACHMCAHKME OAHOTO Y4EOHOIO THS U3 5 PasIMYHbIX
ypokos? 1) 30 2) 100 3) 1204) 5

2. B 9«b» knacce 32 yuamuxcs. CKOIBKHMH CITOCOOaMH MOXHO C(hOPMUPOBATH KOMaHAy U3 4
YeJIOBEK /ISl y4acTHsl B MaTEMaTUYECKOM oiumiuajie?

1) 128 2) 35960 3) 36 4)46788

3. CKOJIBKO CYIIECTBYET PA3IMYHbBIX JIBY3HAUHBIX YHUCEJI, B 3AIIMCH KOTOPHIX MOXKHO
UCTIONB30BaTh UGPHI 1, 2, 3,4, 5, 6, ecut udpbl B YUCIIe JOKHBI OBITh PA3TUYHBIMU?

1) 10 2) 60 3) 20 4) 30
4. Beraucnuts: 6! -5! 1) 600 2) 300 3) 1 4) 1000

5. Pemuth OTHOCHUTENBHO N ypaBHeHUE: Ph+2 /Pn=12 1)8 2)9 3)7 4)2
6. bpocaroT Tpu MoHeThl. KakoBa BEpOATHOCTH TOTO, YTO BBINAIYT JBA OpJia M OJJHA peliKa?
1)0,1 2) 0,5 3) 0,125 4) 0,625

7". B nenexHo-BemeBoii notepee Ha 1000000 6uneToB passirpeiBaercsa 1200 BemeBsix u 800
JIEHEXKHBIX BHIMTPHIIIEH. KakoBa BEpOsSTHOCTh BBIMTPHIIIA?

0,02 2) 0,00012 3) 0,0008 4) 0,002

I[IpakTnueckas padora «KomonHaTopukay.

2 BapuaHT

1.CKONIBKO Pa3NUYHBIX MSATU3HAYHBIX YHCET MOXKHO COCTaBUTh U3 mudp 1, 2, 3, 4, 5?
1) 100 2) 30 3)5 4) 120

2. meroTcst mOMUI0pPHI, OTypIibl, TyK. CKOJBKO pa3IMYHbIX CajJaTOB MOXKHO MPUTOTOBUTH, €CIIH
B K&XJIBIN cayiaT JOJDKHO BXOJIUTD 2 Pa3IMUHBIX BUIA OBOIICH?

1)32)6 3)2 4)1

3. CxkonpkuMHU criocobamu U3 9 yueOHBIX MTPEIMETOB MOXKHO COCTaBUTh pacliCcaHue yueOHOro
JIHS U3 6 pa3IMyYHbIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beraucaure: 6!+ 4!
1)544 2) 10 3) 30 4) 744

5. Pemuth oTHOCHTENBHO N ypaBHeHue :1/ Pna= 20/ Pno  1)2 2)4 3)12 4)7

6. Bpocarot nBa urpaneHeIx Kyouka. KakoBa BEpOATHOCTH TOTO, UTO BHINAAYT JABE YETHHIC
udper?
1) 0,25 2)0,0625 3) 0,5 4) 0,125
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7". B xop3uHe nexat rpudsl, cpenu Kotopbix 10% 6enbix u 40% poixux. KakoBa BeposTHOCTH
TOTO, YTO BHIOPAHHBIN Irpu0 OEINblii WK PHIKUI?

1)0,5 2) 0,4 3)0,04 4)0,8

Kpurepun onenkn

OtMmeTka «3» «4» «5»
| qacte 4 3ana”us 4 3ananus 4 3ananus
Il 4acts 1 3amanue 2 3aaHUs

*
3a BEpHO BBINIOJIHEHHOE 3aJJaHie 7 YYEHHUK I10JIy4acT
JIOTIOJIHUTEIIbHYIO OTMETKY

OTBeThI
BapuanTt 1
No 3amanus 1 2 3 4 5 6 7
No otBeTa 3 2 4 1 4 3 4
Bapuanr 2
Ne 3amanus 1 2 3 4 5 6 7
No oTBera 4 1 2 4 4 1 1

Pazgesa KoopanHarbl 4 BEKTOPbI
IIpakTnyeckas padora «KoopaAnHATBI U BEKTOPBD».

1 BapuanT
Yposens A.
3anoyiHUTE NPOMYCKH.
1. BEKTOpOM Ha IIOCKOCTH Ha3bIBAETCH ...

2. Bekrop u3o0paxaercs ...

3. Moaynem BeKTOpa Ha3bIBAeTCH ...

4. JIBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS MTPOTHUBOIIOJIOKHO HATIPABICHHBIMH, €CIIH ...
5. Ilpn yMHOKE€HHNH BEKTOpPA HA YUCIIO ...

6. JIBa BEKTOpa CYMTAIOTCS PaBHBIMH, €CIIH ...

7.HyneBoil BEKTOp KOJUIMHEAPEH ........ BEKTODY.

Yposens B.
8. HaliquTe KoOpAMHATHI BEKTOPa 2 eom A(5;-1;3) m B(2;5-2;4).
9.J1aHbI BEKTOPBI 7 f3;1; -2} u — f1;4; -3} Haﬁﬂnre‘$_ —>‘.

10.anbr Touku A (0;0;2) uB (1;1;-2). Ha ocu OV naiimute Touky M ( 0; y; 0),
paBHOyIan€HHY0 oT To4yek A u B. Touka O — Hauanmo KOOpAUHAT.
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Yposens C.
11. SIBASIOTCS M BEKTOPBI i E KOLIUREADHBIME ecnin A(5;-1;3) , B(2;-2;4), C(3;1; -
2),E(6:1:1)?
2 BapHaHT
YpoBens A.

3anoJiHNTEe MPONMYCKH.
1. BekTopoM B MPOCTPaHCTBE HA3bIBACTCA ...

2. BexTop ob6o3Hauaercs ...

3. JlnuHOM BEeKTOpa Ha3bIBACTCH ...

4. ]IBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAMPABICHHBIMU, €CIIH ...
5. Ayist TOro, 4TOOBI CIIOKHUTH ABA BEKTOPA, HYXKHO ...

6. HyneBbIM BEKTOPOM Ha3bIBAETCH ...

7. JIBa BEKTOpa Ha3bIBAKOTCS KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.
8.Haiigure KOOpAHHATHI BEKTOPA —.ecm C(6;3;-2) u D(2;4;-5).

9.Jlansl BeKTOpBI —* £5; —1; 2} u > {3;2; -4} Haﬁzune‘—}_ —;‘
il ul 2

10. Jaubr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ wnaiinute touky M ( 0; 0; 2),
paBHOy#anéHHyto  oT Touek A u B. Touka O — Hauano KkoopAuHaT.

Yposens C.
11. SBnsioTest 1 BeKTOPBI 7 1 ﬁ KOLTUREADREIMU ecn C(5;-1;3) ,M(2;-2:4), A(1;-2;3)m

B(-5;-4;5)?

Kpurepun onenkn

3agaHus banmnel [Ipumeuanue
1-7 7 Kaxxnprit npaBuiibHBIN OTBET 1 Gayn
8-10 6 Kaxapiii mpaBuIbHBIN OTBET 2 Oasuia
11 3 Kaxxaplii mpaBuiIbHBIN oTBET 3 Oamia

MaxkcumanbHblil 0ani 3a paboty — 16 6asi10B

Ikana nepeBoaa 60a/1J10B B 0TMETKH

OT1merka Yucso 6a/510B, He0OOX0AUMOE /1JIsl OJYYeHHSA OTMETKH
« 5» (oTIM4HO) 16 -15
« 4y (xoporio) 14-13
« 3» (Y1OBJIETBOPUTEIHHO) 12-10
« 2 « (HEeYIOBIIETBOPUTEIIHHO) menee 10
OTtBeTbl
1 Bapuant 2 Bapuaunr
1 HaIlpaBJIECHHBIN OTPE30K HaIIPaBJICHHBIN OTPE30K
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2 a,— a,—

3 JUIMHA BEKTOpa JUIMHA OTpe3Ka

4 KOJUIMHCAPHBI M WX HAaIpPaBJICHUA HC HX HaIIpaBJICHUA COBIIAAAar0OT

COBIIAJIAIOT

g |HaOTO YHCIIO YMHOXKAIOTCS KOO/ IMHATHI CIIOKHUTh UX KOOPAMHATHI
BEKTOpa

6 OHU COHAIIPABJICHBI U UX IOJIMHBI BCKTOP, Y KOTOPOT'O HA4YAJIO U KOHCI]
PaBHEI COBIAJIAIOT

7 JHOGOMy OHH JIC)KAT Ha MapaJlJICJIbHBIX WJIK Ha OI[HOI\/JI

PAMO

8 AB=1{-3-11} CD={- 41,3}

9 |2b —c={5;—2;—1},‘2b —c‘=«/30 a—2b={—1;—5;10},‘a —2b‘=\/126

10 M (0;1;0) M (0; 0; -1)

11 HE KOJUIMHEAPHBI KOJUIMHEAPHBI

Paszgen OCHOBBI TPUTOHOMETPHH

HpaKTI/I‘{eCKaﬂ paﬁoTa «OCHOBBI TPUTI'OHOMETPUN.

1 BapuanT
Al. Beruuciure: sin 30°
1)0,5; 2) 1; 3)%: 4)%-

A2. Ha kakoM u3 uepTexeii n306paxén rpadux (ysxiun y = COS(X+ E)

o
W alsn -

Puc 2
I, N, N iy
n&nj){ iz n\ﬂj{-ﬂn U\{ﬂ){ln 2:[\7!_}{31{ n
Puc 4

A3.Haiinute 3HaueHue BeipakeHus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

h \ AN N

\ 7N N

L] 2 —251:/—11 -ifm n —051:/‘ 0.fm h 1.1[/21: 25 i3 1[/
/ 4 / /
Puc 1
N A I\ N A~ I\ )
b 3R \@\—25}/—11 -1Fn \{_—05}/” 0.fn \kl }/211 2Fm \!KB }/
Puc 3
1)4; 2) - 4; 3)6; 4)

42

24




A 4. YrpocTtute, UCTIONB3ys (POPMYIIBI TPUBEACHUS: COS(mt-a)-COS(2m-ar)+C0oS*a
1) 2cos?a;  2)1; 3)0; 4)2sinq.
AS. Tloctpoiite rpaduk GyHkmum Y = 3SiNX U yKaKUTEe OOJIACTH ONpEACICHHUS
1 00nacTb 3HA4YEHUH (YHKIHH.
A6. Onpenenute 3HaK BeIpaskeHus: Sin110°-cos 110°

1) +; 2)-; 3)0; 4) HeT BEpPHOTO OTBETA.

B. [Ilo 3aganHOMY 3HAUYEHUIO TPUTOHOMETPHUUECKON (DYHKIMH, HAMIUTE 3HAUCHUE

. T
ctg o, ecim Sin 0=0,8 u E <o<m.

C. Jlokaxxute TOXIECTBO:

2sin’ «
> — =192a
tg« - (COS” ¢ —siN© «)
2 BapuaHT
Al. Beruuciure: cos 30°
1)0,5; 2) 1; 3)?; 4)%.

17
A2. Ha kakoM u3 gepreskeil n306paxén rpaduk ¢pyuxuun y = COS(X — E)

i [\ N N
\ \ \ \ V4R N N AN
n —3l5n n —25:1/—11 -1f5n kA —OSn/D 0fn ko1 n/?n 2.fn 3 n/ 'l( —3pm —11%511_/—4( e _“\QS“}/ L \
)4 7 )4 %
Puc 1 Puc 2
AN ™ ™ ™ N, yd N

Wy
m —alsn \in\—zs}/—n ] SR P

Puc 3 Puc 4

A3.Haiinure 3HaueHune BoipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2) -4, 3)6; 4) 42

. T
A 4. YopocTtuTte, ucnoib3yst GOpMYyIIbl IPUBEICHHUS: sin (n-a)-COS(E - a)+Ccos*a



1) 2cos?a;  2)1; 3)0; 4)2sina.

AS. IToctporite rpaduk dynkmum y = 1+ COSX U YKaXUTE 00JacTh OMpEICICHHUS H

0
MHOXECTBO 3HAYCHHH (PYHKIUH.
A6. Omnpenenure 3HaK Beipaxkenus: Sin100°- cos 100°.
1)+ 2) -; 3) 0; 4)HET BEPHOTO OTBETA.
B. Ilo 3aganHOMY 3HaUYE€HHUIO TPUTOHOMETPUUYECKON (HYHKIIMH, HAWIUTE 3HaUeHue g o,
V4
eciii Cos o= 0,8 u E< o<m
C. JlokaxxuTe TOXIECTBO:
2cos’ o -tgo
- 2 2 =- tgza
SIN" ¢« — COS «x
Kputepuu ouenku
3ananus basnbl [Tpumeuanue
Al - A6 6 Kasx b1t npaBuibHBIN 0TBET 1 Gamn
B 2 Kasxip1ii mpaBmIbHBIN OTBET 2 Oayuia
C 3 Kaxxaplii mpaBuiIbHBIN 0TBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 11 6asuioB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

OT1meTKka Ywucio 62,108, He00X0AMMOE /LISl MOJYYEHHUSA OTMETKH
« 5» (0TINYHO) 11-10
« 4» (xoporo) 9-8
« 3» (YIOBJIETBOPHUTEIHLHO) 7-6
« 2 « (HEYIOBJIETBOPHUTEIHHO) MeHee 6
OTtBeTnI
1 Bapuanr 2 Bapuant
Al 103 3) 3
2
A2 |puc4 puc 2
A3 |14 3)6
A4 [3)0 2)1
AS |lye[-3;3] e [0; 2]
A6
3 3
4 4
Hcnonb3yeM GpopMyIbl IBOMHOTO yria Hcnonb3yeM GopMyIbl IBOMHOTO yria

Pa3znen ®ynkuum u rpapuku
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IIpakTuyeckas padora «DyHkuuU U rpaguKkm».

1 BapuanT
Al. Kako# u3 rpagukoB, n300paxeHHbIX Ha pucyHkax 1) —4) 3amgaer QyHKIMK

A) 1). b) 2). B) 3). I) 4).
A2. Haiimute oOnacTh onpenencHus yHkouu Y = /4x -1
A) x> 2; b) x <2; B) xz%;l“) x <2.
A3.Tlo  rpapuky  ¢ymkuuu Yy = f(X) Y
YKaXKHUTE 5 //
a) 001acTh onpeneneHus QyHKINU; NI
0) Hynu QyHKINY; R \
B) IPOMEXKYTKHA  IOCTOSSHHOTO  3HaKa / 1 \
byHKIINY; 4 B/ 1 1 0 3 A&
I) TOYKK MaKCHMymMa ¥ MHHHAMYyMa
byHKIUY; 4
1) IPOMEXYTKH MOHOTOHHOCTH; 5
€) HauOobIlee u HavMeEHbIIIee

3HaueHus (QyHKIUY;
) 00J1acTh 3HaUEHUH (PYHKIMH.
A4.Cpenu 3aJaHHBIX QYHKIMA yKaKUTe

YETHBIC .
1) y=2x% 2) y=\/;; 3) y=15x;
A) Du3);, b)) B) 3).

2x+1
X(x-1)

B. Haiinure oGnacts onpeneneHust QyHKIMM y =

C. Ioctpoiite rpadguk GyHKIME Y = X2 — 4X +3 1 yKa)KHTE ee CBOHCTBA.

2 BapuaHT
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Al. Kakoii u3 rpadukoB, n300payKeHHBIX Ha pUCYHKaX 1) —4), 3a1aeT GyHKIUIO?

A) D).

A2. Haiiqute o6nacTh onpeneneHust QyHKIUA Y =

B) 2). B) 3). ) 4).

1

V9 —3x

A) x>3; b) x<3; B) x>3; I x<1/3.
. ITo rpaduky pyukimu y = f(X) ykaxwure: T
a) o0nacTe onpeneneHus PyHKIIH, 5
0) Hynu QyHKIUY; 4
B) IPOMEXYTKU IOCTOSHHOI'O 3HaKa 13
GyHKIIY; 2
') TOYKM MAKCUMyMa U MHHAMYMa ~ T /\/
INZINIVIR 4 B\L A D34 X
1) TPOMEKYTKH MOHOTOHHOCTH; J
€) HauOombIlee 1 HauMEHbIIee :i
3HaveHUs QyHKIUY, 14
) 00J1acTh 3HaUEHUH (QYHKIMH. i
A4. Cpenu 3a1aHHBIX (QYHKIHUN YKaKUTE€ HEUYETHBIE.
1) y=2x% 2) yZE; 3) y=5x.
X
A) 1)u 3); b) 2); B) 2)u 3); I 3).
y 2+ x?
B. Haiigure o6nacts onpenenenus GQyHKIUA Y = .
X(x—5)
C. IMoctpoiite rpaduk pyHKIME Y = X> — 2X + 1 U yKa)KuTe ee CBOICTBA.
Kpurepun ouenku
3agaHus bannel [Ipumeuanue
Al - A4 10 Kaxxapiii npaBuiIbHbIN oTBET 1 Gain
B 2 Kaxapiii mpaBuIIbHBIN OTBET 2 Oasuia
C 3 Kaxxaplii mpaBuiibHBIN oTBET 3 Oaia

MakcumanpHbIi 0amt 3a padoty — 15 6asiioB

Ixkana nepeBoaa 0a/1J10B B OTMETKH

OTMeTKa

Yucso 6a/510B, HEOOX0AMMOE /IS MOJYYEeHHS OTMETKH

« 5» (0TAM4HO)

15-14
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« 4y (xoporio)

13-12

« 3» (YIOBJIETBOPUTEIILHO) 11-10
« 2 « (HEeYIOBIETBOPUTENHHO) menee 10
OT1BeTHI
1 Bapuant 2 Bapuaunr

Al |B)3 A)l

A2 |B)x> % B) x<3
a) xe[-3;5]; 6)-2; 4; B) y > 0 nipu a) xe[-3;4];6)-2; 1;8) y> 0 nipu
xe(-2;4);y<O0mpu xe[-3;2)u(4;5]; | xe[-3;-2)u(L4]; y<0mpu xe(-2;1);
F)Xmax = 0,2, Xmin = 1, I[) (1) T Inpu F))Cmax = 2, Xmin = - 1, II) (1) T IIpu

A3 | xe[-30]ul;2]; ¢ ¥ mpu xe[-12]u(3;4]; ¢ ¥ mpu
xe[0]uf2;5]; xel[-3-1u[2;3];
e) Yuau6 = 6; Y nanm = - 11 e) Yhauo = 2; Y naum = - 3,
x) ye[-1;6]; x) ye[-3;2];

A4 |B)1 B) 2)u 3)

B x#0;x#1; x#0;x#5 ;
y=x>-4x+3=(x-2)°-1 y=x2-2x+1=(x—1)°
1)xe R; 2) ye[-1;+«]; 3) pynxims 1)xe R;2) ye[-0;+w]; 3) hynxuus
obmero Buaa; 4) y > 0 mpu obmero Buaa; 4) y > 0 mpu BceX X Kpome

C | xe(-02)u(B+x); y<0mnpu 15 ¢ T npu xell; +o);
xe(;3);5)d T mpu xe[2;+0); ¢ d L npn xe(-oo;1];
Lnpu xe(-o;2];

Pa3zgesn MHOrorpaHHUKM U KpyrJibie Tej1a

1 BapuanT

Yposens A.

Al. Kakoii He MoXxeT ObITh pu3Ma?

A. Ilpsimoit;

b. HaknonHoii;

ocHoBauus, H — BricoTa:

A. lS
3

OCHH ;

B. 7R*H ; B. S, H;

B. IIpaBunbHOM;
A2. Kakas ¢opmyna ucnonb3yercs Ui BBIUMCIEHUS 00beMa MPU3MBI,

I'. Yceuennoi.
rae R — pamnyc

r. %H(S+Sl N ssl).

A3. Ha3zoBure, kakas purypa He sBJIS€TCS IPABUIbHBIM MHOTOTPaHHUKOM.

I'. ITapamnenenumnen.

T'. 60 cm.

I.64cm°.

A6. CymiecTByeT JM MpHU3Ma, Y KOTOpPOHl TOJBKO OJHO OOKOBOE pedpo NepreHIUKYISIPHO

A. Ky0; b. donexasap; B. Oxrasap;
A4. Pebpo ky0Oa paBHO 2 cM. Berancnure cymmy IuH Beex pedep Kyoda.
A. 24 cm; b. 48 cm; B. 12 cm;
AS5. [Tnomaae rpany Ky6a pasHa 16 cm” . Beranciure ero oobem.
A. 24 cem?; B. 48 cm®; B.56cm’;
OCHOBaHUIO?
A. Jla; b. Her.
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Yposens B.

B7. U3 Bepumnbl B kBagpata ABCD co cropoHoii 6 cM K €ro ImjioCKOCTH IPOBEAEH
nepnenaukyisip BK. Haiinure o6bém mupamuasr, ecnmm AK =10 cwm.
B8. OcHOBaHMEM TIPH3MBI SBIACTCS NPAMOYTONBHBI TPEYroNbHUK ¢ OcTpbIM yriaoMm 60° u
KaTeToM,  OpWiIeKalluM K 3TOMY YIiy, paBHbIM 9 cwm. Beicora mnpusmsl paBHa 10 cm.
Haiinure:
a) 00bEM TPU3MBI,
0) TuIomaAb MOJTHOM MOBEPXHOCTU TNPHU3MBIL.

Ypogens C.

C9. Haiingute 00beM MHOTOrpaHHHKA, N300paKEHHOTO Ha PUCYHKE
(Bce ABYrpaHHBIC YIJIbI MHOTOIPAaHHUKA MIPSIMBIE).

2 BapuaHT
Yposens A.
Al. IIpssmoyrosbHbIN apajlienenunes — 3To
A. IMupamupa; b. IIpusma; B. Oxtasrap; I'. Terpasnp.
A2. O6bvem nupaMusl onpeensercs no Gopmyie, rae S, - IUI0MAs OCHOBaHUs, H — BbicoTa
R — paguyc.
1 1 2 2 2
A.ESOCHH; b. gﬂ‘R H; B. S, H; I. §7Z‘R H.

A3. Anodema — 310

A. O6pasyromias mwnnapa;  b. BeicoTa konyca; B. Bricota 60k0BO# TpaHu
nupamuasl; . BeicoTa yceueHHOTo KOHyca.
A4. N3mepeHus npsiMOYTOJIBHOTO NTapaJuleIenuIeia paBHbl 2 ¢M, 3 ¢M U 5 cM. Beranciure ero
00BEM.

A. 30 cm3; B.15cm?; B.20 cm?; I.25cm?.
AS. PeOpo kyba paBHO 2 cM. Beruncnute miomaab MOBEPXHOCTH KyOa.
A. 12 cem?; B.24 cm?; B.16cm?; I.18cm?.
A6. CymectByet nu pu3Ma, umerommas 20 pedep?
A. Ia; b. Her.
Yposens B.
B7. OcHoBaHue mpsMOW NpPU3MBI - MPSIMOYTOJbHBIA TPEYrOJBHUK C KaTeToM S5 CM U

runoteny3oi 13 cm. Beicota mpusmsl paBHa 10 cMm. Haiigure o0bEM NpHU3MBL

B8. B npaBuibHON 4YeTHIPEXYrOJIbHOW NMUpaMuje OOKOBBbIE TI'PaHM HAKJIOHEHBI K
IIOCKOCTH ocHoBaHMs moj yriom 30°, a ocHoBamme paBHO 6 cM. Haiimure:
a) 00bEM IHUpaMH[BI; )

0) TuIomaAb TMOJTHOM MOBEPXHOCTH MHUPAMUIIBI. '
Yposens C.
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C9. Haiigute 00beM MHOTOTPaHHHMKA, H300pPa)KEHHOTO HAa PUCYHKE
(Bce IBYrpaHHBIE YIJbl IPSIMBIE).

Kputepun onenkn

Samanus bamiel [Ipumevanue
Al - A6 6 Kaxplii mpaBuiibHbIN oTBeT 1 Oamn
B7,B8,C9 9 Kasxp1it npaBuibHBIN OTBET 3 Oaiia

MakcumanbHbIN 0alt 3a padoty — 15 6aioB

IIkana nepeBoaa 6aJ1JI0B B OTMETKH

OTtMmeTka Yucyi0 6a/U10B, HEOOXO0IUMOE /1JIsl MOJTYYeHHSI OTMETKHU
« 5» (OTIMYHO) 15-14
«4» (xopomuio) 13-12
« 3» (YIOBJIETBOPUTEILHO) 11-10
« 2 « (Hey1OBJICTBOPUTEIILHO) menee 10
OTtBeTnI
1 Bapuant 2 Bapuant
Al |r 0
A2 |B a
A3 |t B
A4 |a a
A5 |©
A6 |0 0
B7 300 em®
B8 3cm3; 6)1714/3 +270 em; V3 M3, 6) 2443 + 36 cm;
C9

Pasznea Hauyana MmaTeMaTnuecKoro aHaJnu3a

IIpakTHyeckas padora
1 BapuanT
Yposens A.
Al. Haiigure f "(4), ecu f(X) = 4 Jx-5.
1) 3; 2)2; 3) -1; 4)1.
A2. YKakuTe Npou3BoOHyI0 QyHKIMH ¢(X) =X’ +COSX.
3 3

1) 2x+sin x; 2) 2x-sinx;  3) X?+sin X; 4) X?—sinx.
A3. YpaBHeHHe KacaTeabHOM K rpaduky QyHKIUU Y= _4 B TOYKE ¢ abCIUCccoi xo = -3
+
UMeeT BUJL:
1) y=7x+13; 2) y=7x+15; 3) y=—7x+15; 4) y=—T7x+13.
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Ad4. Teno aBMXETCS 1O NMPSMOM Tak, YTO PaCcCTOSHHE S (B METpax) OT HEro 0 Touku B aToit
npAMOil M3MeHsieTcs 10 3akoHy S (t)=3t> —12t+7 (t — Bpems aBWXeHHus B ceKyHaax). Uepes

CKOJIBKO CEKYH/]I IOCJIC Havyala JBI)KCHHUST MIHOBEHHAsl CKOPOCTh Tela OyzaeT paBHa 72 m/c.
1) 16; 2)15;  3) 14; 4) 13.

Yposens B.
BS5. Ha pucynke n300paxén rpaguk Mpou3BOAHOW HekoTopou ¢yHKuuu Y= f(X),

3alaHHON Ha TPOMEXKYTKe ( - 3; 3). CkobKO TOUeK MakcuMyMma umeeT GyHkuus f (X) Ha aTOM
IPOMEXYTKE?

B6. Haiinure yrioBoit koaduuueHT KacateabHOH K rpaduky (yHKIHN
y=x*-2x"+3x-13 Broure x,=-1.

B7.Haiinute npoussonmbie dymkumit:  a) f(x)=(7x+4)°; 6) y=3e" +2sinx.

Yposens C.
o 2
C8. Haiijiure cyMMy TaHI€HCOB YIJIOB HAKJIOHA KacaTelbHbIX K mapabone Y =X —9 B

TOYKaX IepeceyeHusi rnapabosbl € OChbl0 adciuce.

2 BapuaHT
Yposens A.
Al. Haitzure f *(16), ecm f(x) = 8+/x — 3.
1) 3; 2)2; 3)-1; 4)1.
A2. YkaxkuTe Npou3BoHylo (yHKimu ¢(X)=X>— sin X

3 3
1) 2x+cosx; 2) 2x—cosx;  3) X?+cosx; 4) X?— COSX.

B TOUYKE ¢ a0cuuccoit xo = -3

A3. YpaBHeHMe KacaTeabHON K rpaduky QyHKIuM Y=

AMEET BU/I:
1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.
A4. Teno aBMXeETCs MO MPSMOM TakK, YTO PACCTOSHUE OT HAYaJbHOM TOUKH H3MEHSETCS MO
3aKOHY S(t)=t+ 0,4t -6 (M), Tme t—Bpemst OBUKEHHS B ceKyHaax. Haiiaure ckopocTh

tena 4yepe3 10 cexkyHn mocie Hadalla JBHXKEHUS .
1) 10; 2)9; 3) 8, 4)7.
Yposens B.
BS5. Ha pucynke n3o0paxéH rpaguk Mpou3BOAHOW HekoTopod ¢yHkuuu Y= f(X),

3aJjaHHOM Ha TMpoMexyTke ( - 2; 2). CkoabKo Touek MUHMMYMa umMeeT pyHKuus f (X) Ha 3TOM
IPOMEXYTKE?
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B6. Haiinure yrioBoil koa(@uuueHT KacaTeabHOW, MPOBEACHHOW K rpaduky
dynkmm y = X° + 2X* + x* +1 B Touke X, =1.

B7.Haiinutre npou3BoaHbie (DYHKIIHA :

a) f(x)=(4x+7)*;

6) y=X-1g3X.

Yposens C.

o 2
C8. Haiijiure cymMMy yrioBbIX KOI()OHUIMEHTOB KacaTelbHBIX K mapabone Y =X —4 B

TOUYKax IepecedeHusi mnapalbosibl ¢ OChbio adcCIuCC.

Kpurepun oueHku

3ananus basnbl [Tpumeuanue
Al - A4 4 Kasx b1t npaBuibHBIN 0TBEeT 1 Gamn
B5 - B7 6 Kaxxapiii mpaBuiIbHBIN 0TBET 2 Oasuia
C8 3 Kasxip1it npaBuIbHBIN OTBET 3 Oayia

MaxkcumanbHblii 6ai 3a paboty — 13 6an10B

Ikana nepeBoaa 06a/1JI0B B OTMETKH

Otmerka Yucio 6a,1510B, He00X0AMMOE 1JIsl OJYUEHHUS OTMETKHU
« 5» (oTIM4HO) 13-12
« 4» (xoporo) 11-10
« 3» (YIOBJIETBOPUTEIHHO) 9-8
« 2 « (HEeYJOBJIETBOPUTENIBHO) MeHee 8
OtBernI
1 Bapuanrt 2 Bapuant

Al [1(4) 1(4)

A2 | 2x—sinx (2) 2x — CcosX (2)

A3 |y=7x+15(2) y =5x + 21 (4)

A4 |t=14c(3) V(10) =9 m/c (2)

B5 |1 Touka, xmax =1,8 A, Xmin =10

B6 | k=-7 k=16

4. 3x
B7 x +4)% 0)9e** + 2cosx 2) 12(4x + 7)% 6) tg3x + 3ic
cos” 3x
C8 |tga.=6+(-6)=0 tgo.=4+(-4)=0

Pa3nen UHTerpan u ero npuMeHeHue

IIpakTnueckas padora
1 BapuanT
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Yposens A.
Al. . Beiuucnure WHTETpait:

d x
x3

2
a) j(3x2+x—4)dx; 6) I
1 1

A2. lns dynxmuun f(X) = 3sin X HaiamTe: @) MHOXKECTBO BCEX IEPBOOOPa3HbBIX;

7T
0) nepBooOpasHyto, rpaduK KOTOpOH mpoxoauT depe3 Touky M ( = ;0)

2
A3. Boruucnure, cienaB MpeABaPUTEIIbHO PUCYHOK, IUIOMIAAb (PUIYpPhI, OTpAaHUYCHHON
muausmu: vy =0,5 X2, y=0,x=2,x=0.
A4. Jlokaxwure, uro pyHkuusi F siBusiercss mepBooOpasHod it ¢ynkuun f(X) Ha
IPOMEXKYTKE
(-o0;+0), ecmn Fx)=x3—4, f(x)=3x2

Yposens B

3
BS. Beruncnure uarerpai sz +(x - 3)2] dx
0

Ypogens C.

C6. HaiifuTe miomans (GUrypsl, OrpaHMueHHON THHUAME ) = 6x —x° u y = 2x.

2 BapuaHT
Yposens A.
Al. . Beruncnure wHTETpai:
2 - dx
a) (4x° — x +5)dx; 6) .
! 153

A2. lna dynxmun f(X) = 2C0S X HaiiauTe: a) MHOXKECTBO BCEX IEPBOOOPA3HBIX;

T
0) mepBooOpasHyto, rpaduk KOTOPOM MPOXOAUT  uepe3 Touky M ( 5 ;0)

A3. Boluncnure, cienaB MpeABapuTENbHO PUCYHOK, IUIOMAAbL (UTyphl, OTpaHUUYEHHOM
JIMHUSIMU y:2x2,y:0,x=3,x:0.
Ad. Jlokaxkure, uto pyukuus F sBasercs mnepBooOpasHoit mis dyrkmum  f(X) Ha
npoMexytke (- oo;+o), ecmu F(x) =2x—x%, f(x) =2 - 2x.

Yposens B

3
BS. Beruucnure uHTerpan j[xz +(1- X)Z] dx
0

Yposenn C
C6. HaiiuTe miomans GUTYpHI, OTPaHWYEHHONH JIHHHAMH p =-6x—x> U y= - 2x
Kpurepum oueHku
3agaHus bannel [Ipumeuanue
Al - A4 6 Kasxnprit npaBmibHBIN OTBET 1 Oayn
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B5 2 Kaxaplii mpaBUIIbHBIN OTBET 2 Oasuia

C6 3 Kasxp1it mpaBuIbHBIN OTBET 3 Oayia

MakcumanbHbIi 0amt 3a padory — 11 6asjioB

IIkana nepeBoaa 0a/1J10B B OTMETKH

OTMeTKa Yucs10 62/10B, HEOOX0AMMOE ISl TOJTYYEHHUS] OTMETKH
« 5» (0TAMYHO) 11-10
« 4y (xoporio) 9-8
« 3» (YIOBJIETBOPUTEIILHO) 7-6
« 2 « (HEYJOBJIETBOPUTEIBHO) MeHee 6
OTBeTbI
1 Bapuaunr 2 Bapuanr
3 3
Al [a)4,5;0) 3 a) 18,5;6) — s

A2 8) F(x) = - 3cosx + C ; 6)F(X) = - 3cosx + | g) F(x) = 2sinx + C ; 6)F(X) = 2sinx - /3.

4 Seur = 18 €.
A3 S(Imr = 5 KB.CI. b KB.CI

A4 | F(X) sBasiercs nepBoobOpasuoii s f (X) | F(X) sBastercs mepBoobOpasznoii ms f (X)

B5 |18

C6 10%1(13.61[. Sepur = 10§KB.6I[.

Pa3gesn DiieMeHTBHI TEOPUM BEPOSITHOCTEH M MATEMATUYECKOH CTATUCTHUKH

IIpakTnyeckas padora
1 BapuanT
Yposens A.
Al. [Inst Ka)XJ10T0 U3 OMUCAHHBIX COOBITUH ONpPENEINTE, KAKUM OHO SIBJIETCS: HEBO3MOXKHBIM,
JIOCTOBEPHBIM MJIH CIy4aiHbIM:
1) 3aBTpa Oyzer xopolas Moroja;
2) B stHBape B ropo/ie MOMIeT CHeT;
3) B 12 yacoB B ropojie UJIeT J0XK/b, a uepe3 24 yaca Oy/IeT CBETUTh COJHIIE;
4) Ha 1eHb POKAEHUS BaM MOJAPST TOBOPSIIETO KPOKOAMIIA,
5) kpyruas OTJIMYHUIIA TTOJIYYUT ABOUKY:;
6) KaMeHb, OPOIIIEHHBIH B BOJIy YTOHET.
A2. Onpenenute Moy, CpeiHee apupMeTuIecKoe u pa3max psiaa: 5, 6, 11, 11, — 1.
A3. KakoBa BepoATHOCTb TOTO, YTO 33JyMaHHOE JIBy3HAYHOE YMCIIO JEIUTCS Ha 3 WIM AeTUTCA
Ha 2?7 Onpenenute BUI COOBITHS.
a) CII0)KEHUE COOBITHIA; 0) mpousBeieHUE COOBITUH.
A4. Berancmre C; -CS —C2-C7.

AS. Ha cron OpocaroT 1Ba MrpajbHBIX TeTpadzapa (cepblii U Oemblil), Ha IpaHsAX KaxKJIOro u3
KOTOpBIX TOYKaMU 00Oo3HayeHbl uucia oT 1 1o 4. CKOJbKO PAa3IMYHBIX MHap YHCENT MOXKET
MOSIBUTBCS HA FPAHAX 3TUX TETPa3IpOB, CONPUKACAIOLINXCS C TOBEPXHOCTHIO cTOJIA?

A6. 13 10 nepBbIX HATYpaJIbHBIX YHCET CIy4yailHO BbIOMparoTcs 2 yucia. Beraucnure
BEPOSATHOCTH

CIIEIYIOIIUX COOBITHI:

a) OJTHO U3 BBEIOpaHHBIX YUCEI — IBOIKa; 0) 00a uncia HEYETHBIC.
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Yposens B.

B7. B 6puraze 4 sxeHuHbl 1 3 My>K4nHbl. Cpein 4ieHOB Opuraibl pa3birpbIBatoTcs 4 OUieTa B
tearp. KakoBa BEpOsTHOCTH TOrO, 4TO cpeau obiagaTeneil OMIETOB OKaKkeTcs 2 KEHIUHBI U 2

MYXYUHBI?
B8. Ha xaxmoii kapTouyke HamucaHa oJHa M3 OYKB K, JI, M, H, 0, Il. YeTbIpe KapTOUKH HAyraj
BBIKJIQ/IBIBAIOT OJIHY 3a APYroil B psii. KakoBa BepOSTHOCTB, UTO MPU BBIKIIAABIBAHUU TOTYYUTCS

CIIOBO «KJIOII»?
Ypogsens C.
C9. Haiinure BeposSTHOCTH TOTO, YTO CIyYalHBIM 00pa30M BBIOPAHHOE JIBY3HAUYHOE YHUCIIO TIPH
nexennu Ha 11 gaet B octatke 10.

2 BapHaHT
Yposens A.
Al. [Inst KaX0T0 U3 OMUCAHHBIX COOBITUH OINpENeInTe, KAKUM OHO SBIISETCS: HEBO3MOXKHBIM,

JIOCTOBEPHBIM HIIU CITy9aiHBIM:
1) BbI BBIXOJUTE HA YIUILY, @ HABCTPEUY UIET CJIOH;
2) Bac mpuUriacAr jerersb Ha JIyHy;
3) uepenaxa HAyYUTCS] TOBOPUTH;
4) BBIMAJIET KEJITHIN CHET;
5) BBI HE BBIMTPAeTe, y4acTBYs B OECIPOUTPHILIHON JIOTEpEE;
6) nociie yeTBepra Oy/AeT MATHHIIA.
A2. Onpenenute MoAy, cpeaHee apudmMeTHieckoe u pasmax psna:15, 4, 12, — 3, 15.

A3. KakoBa BEpOATHOCTh TOTO, YTO MEPBOE U3 3aJyMAHHBIX JIBY3HAUHBIX YHCEN JEJIUTCS Ha 2, a
BTOpOE — nenutcs Ha 5?7 Onpenenute BU COOBITHS.
a) CIIOKeHUE COOBITUH; ©0) MPOM3BEACHNE COOBITHH.

Ad. Beruuciute A - A7 .

AS. U3 kopoOku, coaepxalieil 8 MenkoB pa3nuyHbIX 1[BETOB, ['eHa u TaHsg OepyT 10 OTHOMY MEJKY.
CKOJIbKO CYIIECTBYET pa3INYHbIX BAPUAHTOB TAKOI'O BHIOOPA JBYX MEJKOB?
A6. 13 10 nepBbIX HaTypaJbHBIX YKMCEN CIy4ailHO BEIOMparoTCs 2 yncia. Beruuciure BeposSTHOCTH
CJIEYIOIIUX COOBITHI:a) OJTHO U3 BRIOPAHHBIX YHUCEN — €IMHUIIA; O) 00a YKclia YETHBIE.

Yposens B.

B7. B ypue 6 OGenbix u 4 uepHbix mapa. U3 sToil ypHBl Haynauy usBieknau 5 mapoB. Kakosa
BEPOATHOCTH TOTO, UTO 2 U3 HUX Oenble, a 3 yepHbie?

B8. Ha xaxmoil kapTouke HammcaHa oiHa w3 OykKB p, C, T, y, J, X. UeTblpe KapTOYKH HaAyTaj
BBIKJIQJIBIBAIOT OJHY 3a APYrou B psa. KakoBa BEpOATHOCTB, YTO MPH BBIKJIAIBIBAHUN TTOTYYUTCS

CJIOBO «CTYyJ»?
Yposens C.
C9. Haiigute BEpOSTHOCTD TOTO, UTO CIIy4aifHBIM 00pa3oM BBIOpAHHOE JIBY3HAUYHOE YHCIIO MPU

neineHuu Ha 13 maet B ocTaTke 5.

Kpurepum oueHku
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3agaHus bannel [Ipumeuanue
Al - A6 6 Kasxnprit npaBuiibHBIN OTBET 1 Oayn
B7,B8,C9 9 Kaxaplii mpaBuIIbHBIN OTBET 3 Oasuia

MakcumanbHbIN 0ant 3a padoty — 15 6aaioB

IIxkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OTMeTKa Yucs10 62/10B, HEOOX0AMMOE 11l TOJYYEHHUS] OTMETKH
« 5» (OTAMYHO) 15-14
« 4y (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIILHO) 11-10
« 2 « (HEYJOBJIETBOPUTEIBHO) meHee 10
OTBeTbI
1 Bapuant 2 Bapuant
1) cayd; 2) noctoB; 3) ciryd; 4)HEBO3M; 1) wHeBo3; 2) ciy4; 3) HEBO3; 4) cityd;
Al
5) ciyd; 6) TOCTOB. 5) HeBO3; 6) TOCTOB.
A2 Moza paBHa 11; pazmax 12; cp. apud. Moj1a paBHa 15; pa3max 18; cp. apud. 8,6;
6.4;
A3 a 0
A4 90 21600
A5 16 56
2 2
A6 a) 0,2; 6) — a)0,2;6) —
9 9
18 5
B7 — —
35 21
1 1
B8 — —
360 720
0,1 7
C9 —
90

Pa3nen YpaBHeHUs U HepaBeHCTBA

IpakTnueckas padora

1 BapuanT
0,725 + 0,6 +l + 1
Al. Beruucnure: 1 2% -0,25.
0128 -6— —-0,0345 : —
4 25
A2. Pemiuth ypaBHEHUS:
1) 2x* +5x-1=0; 2)3x*=x; 3) 4X2_1—3X:2:1.

B1. Peminte HepaBeHCTBA:
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2x -1

1) 4-2x<1-(4x-1); 2) >0.

. 2x+5y =15
B2. Pemuth cucremy ypaBHEHUN: .
X—2y=3

C. Peuute ypaBHeHUS:
1) 5-(x—-1)* =3-4x+5x*; 2) Jx+2 =X.

2 BapHaHT
0,425+ 0,9 +l + E 1
Al. Beruucnure: 3 40 220 C—.
05-1°-0023: = 4
5 25
A2. Peiuth ypaBHEHHUS:
1) 4x* -5x-6=0; 2)-3x>=x; 3) 4x-1 3x+2 -1;
3 6
B1. Pemintes HepaBeHCTBA:
2x+1
1)2(1-x)>5x—(3x+2); 2) 5“ >0.
. X+5y =15
B2. Pemiuth cucteMy ypaBHEHMIA: .
3X—2y=—-6
C. Pemute ypaBHeHUS:
1) 5-(x+2)> =3-4x+5x%; 2) Jx-11=xX.
Kpurepuu ouenku
3ananus basibt [Ipumeuanue
Al -A2 4 Kaxpiii mpaBuiibHBIN oTBeT 1 Oamn
B1- B2 6 Kaxp1ii mpaBUIIbHEIN OTBET 2 6asia
C 6 Kaxxpiii mpaBuiibHBIN oTBET 3 Oaia

MakcumanbHbIi 0amt 3a padoty — 16 6as10B

Ixana nepeBoaa 0a/1JI0B B OTMETKH

OrMmerka Yucso 6a/510B, HEOOX0AUMOE /IS NOJTYYEeHHUS OTMETKH
« 5» (OTAMYHO) 16 - 15
« 4» (xoporo) 14 -13
« 3» (Y1OBJIETBOPUTEIHHO) 12-10
« 2 « (HEYIOBJIETBOPUTEIIHHO) menee 10
OT1BeTbI
1 Bapuaunr \ 2 Bapuaunr
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Al 1 1
_ 3 1
A2 1yn2:—§31§§; 30;1;3)La 1)2,-—5;2)0; -=; 3)2.
4 3 4 3
B1 1) x <-1; 2) x€[0,5;5). 1) x<1;2) xe[-0,5;5)
B2 (5;1) 0;3)
1) 1. 2)2 1) 17, 2) HeT KOpHeit
C 3" 77 24 pre

1. Haiinure 3Ha4ueHue BoIpakenus 1: (

BapuaHTbI KOHTpPOJILHOM padoTsl (1 cemecTp)

Bapnanr |
a
Z _p?
c
3

2 5
jnpna:—,b:——,CZO,G.
3 6

2. IlpencraBbTe OOBIKHOBEHHYIO APOOH ? B BUJIE A€CATUYHON NEPUOTINIECKOM 1podu.

3. Yucno 0,000314 npencraBbTe B CTaHAAPTHOM BH/IE.
4. Haiimute nmpousBeaenue uncen a = 5,4 u b =0,2468101... ¢ TOYHOCTHIO 70 TECATHIX.
5. Jlanbl uncna 1= - 3 +5i, o= 4 -7i.

Brruucnure: a) cymmy uucen Z1 u Z2; 0) pa3HOCTh YHCEN Z1 U Z2;

u 2.

6. Pemute ypaBHeHHe: v x +2 = 3;

8. Onpenienute x, ecin 109, X =—2;

10.

Bapuant |l

. b
1. Haiinute 3Hauenue Bepakenns 1: (a?— — ) npu a =
C

4

N |-

7. Pemure ypaBHenue: 5* = 125;

9. Pemute HepaBencTBo:  10g2(X-1)> 3;

b=_2 c=16
5

2. [IpenacraBbTe OOBIKHOBEHHYIO IPOOH ? B BHJIC JIECATUYHOMN MEPUOTUICCKON TpoOH.

B) IPOM3BEJCHUE YHCEN Z1
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3. Uucno 0,0000271 mpencraBpTe B CTaHAAPTHOM BHJIC.

3aJlaHNe OTBeTHI OTBeTHI bannsr
1 BapuaHT 2BapuaHT
1 2,4; 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 -10% 2,71 -10%; 1
4 1,3; 0,8; 1
5 a)l-2i; 6) -7+12i; |a)3+8i; 6)-5-2i 1
B)23—1i. B) -20 + 7i.
6 7; 8 1
3
7 3; 4, 1
8 1/49; 1/3; 1
9 | (9,00) (0:2.5) 1
10 0. 4 1

4. Haiimute nmpousBeaenue uncen a = 3,2 u b =0,02345202...c TOYHOCTBIO 0 COTHIX.
5. laubl uncna  z1=- 1 +31i, 2= 4 + 5i.
0) pa3HOCTh 4YHCEI Z1 M Z2; B) MPOU3BEACHUE YUCET

Brrancnure: a) CyMMY 4YHCEI Z1 U Z2,
Z1 U Z2.

6. Pemute ypaBHenue: \/12+3x = 2;

7. Pemmute ypaBHenwue: 3* = 81; 8. Ompenenute x, eciiu Iog3 X=-1:

9. Pemmre HepaBencTtBo: logs (5 —2x) < 1;

10.

OTMeTKa

Yucso 6a/1510B, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU

« 5» (oTIM4HO) 10

« 4» (xoporio) 9-8

« 3» (YIOBJIETBOPUTEIHHO) 7-6

« 2 « (HEeYJOBJIETBOPUTENIBHO) MeHee 6
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KoMmuiekT 3K3aMeHANMOHHBIX 3aaHuil (2 cemecTp)

Bapmanr 1.
Obazamenvuan yacmo
IIpu BeImOTHeHNHU 3a7aHuil 1-3 3anMIIKMTEe X0/ PelIeHHUs M MOJy4YeHHbIH OTBeT.

1. (1 6am) HaiimuTe kopeHs ypaBuenus 327 2= 81,

log, J13

2. (1 6amn) Haiinute 3HaY€HNE BHIPAKCHUS
log, 13

3. (1 6ann) ®nakon mammyHs ctout 160 pybreii. Kakoe Haubonbiee ynciao ¢prakoHOB
MO>KHO KynuTh Ha 1000 pybieit Bo BpeMsi pacrpoiaxkH, Korjaa CKujka coctaBiser 25%7?

IIpu BeImOTHEHUH 3a4aHuii 4-7 3anIMIINTE MOJYYCHHBIH OTBET.

4. (1 6amn) Ha pucyHke (cM. HIbKe) n306pakeH rpaduk ¢pyskmun y = f(x), onpenenensoit Ha
uHTepBane( - 6; 8). Onpenenure KOIUIECTBO LEBIX TOUEK, B KOTOPBIX MPOU3BOIHAS
(GYHKIHN TIOJIOXKUTENbHA.

5. (1 6amm) OnpenenuTe HaUMEHblIee U HanOOJIblIee 3HAYeHNS (DYHKIIHH.

6. (1 6amn) [Ipu kakux 3HaueHusx x, f(x) > 0.

7. (1 6amm) [Ipu kakux
3HayeHusx x, f(x) < 0.
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le/l BBINOJIHEHUH 3aJaHUH 8-12 YKAKUTE X0 PCHICHUA U 3alIMIINTE HOJIyquHbIﬁ OTBET.

o . 1
8. (1 6ann) Haiiqute 3Ha4YeHUe sino, €CIM U3BECTHO, YTO COSOL = 3 u o & [uerBepTH.

9. (1 6amn) Pemmuts ypaBHEHUE 2cos(x+%) =1.
10. (1 6amn) Pemure ypaBuenne logs(5 — 5x) = 2logs2.

11. (1 6ann) CtpoutenbHoit pupme HykHO npuodpect 50 KyOOMETPOB CTPOUTEIHHOTO
Opyca y 0JJHOTO U3 TpeX MOCTaBIIMKOB. KakoBa HanMeHbIIIasi CTOMMOCTh TaKOH IMMOKYIIKH
c 1ocTaBKoii (B py0Ouisix)? LleHsl M yclIOBUS yKa3aHbl B Ta0JIUIIE.

S T — Lena 6pyc§1 CroumocTh JlomomHUTENbHBIC
(py6. 3a 1m°) JIOCTaBKH YCIIOBHSI
A 3500 9900 -
[Tpu 3aka3ze Ha cymmy OoJible
b 4500 7900 150000 py6. mocraBka O6ecIIaTHO
[Tpu 3aka3ze Ha cymmy OoJibIIe
B 3600 7900 200000 py6. moctaBka OecIIaTHO

12. (1 6amn) B paBHoGenperHoM TpeyrosnbHuke ABC ¢ ocHoBanunem AC 60koBasi CTOpoHa

7 .
AB paBna 8, a COS A = i HaitauTe BbICOTY, MPOBEAECHHYIO K OCHOBAHUIO.

IIpu BeInoTHeHnH 3aganunii 13-18 3anummTe X0A pelIeHUus1 M MOJY4YeHHbIH OTBET.
V6 +10 ,-6-/6

8x+36
x+13
15. (16ann) IlpsMOyTONIbHBINA Mapajuleenunes OMUCaH
OKOJIO LMJIMHJPA, paJinyC OCHOBaHMS KOTOPOIO paBeH 2.
O6wem napauienenumnena paseH 16. Haiiaure BeicoTy
HWIMH]IpA.

13. ( 1 6amn)Haiigure 3HaueHue Beipaxkenus 4

14. (1 6ann)Haiigure KOpeHb YpaBHEHUST X =

16. (1 6amn) Teno muxercs mo 3akony S(t) = x2—4x +3.  Omnpenenute, B
KaKkoii MOMEHT BpEeMEHH CKOPOCTb OymeT paBHa 4.

2

17. (1 6amn) Pemnts ypaBuenue SiN“ X—2sin Xx—3=0.

18. (1 Gann) Pemmnre HEpaBeHCTBO SLX >0,04.

ﬂOMOJlHumeJlell}l uacmo

IIpu BeInoTHeHnu 3aganuii 19 - 22 3anumuTe X0/ pPelleHHUs W NMOJYy4YeHHBbIH OTBeT.
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19.(3 6ayuia) Haiinqure Haubosnbinee 3HadeHue GQyHKIMA Y =124/2 cosXx+12X—37+9 na

T
orpeske | 0;=|.
’ { 2}
. 4x—-y=2
20.(3 6ama) Pemure cucteMy ypaBHEHUM :
log,, 3x =log,, (y+1)

21.(3 6amna) PaBao6ounas Tpanenus ¢ ocHoBanusMu 10 cm u 18 cM 1 BbIcOTOI 3 cM
BpaIaeTcss OKOJI0 MEHBIIETO OCHOBaHMs. HaiiiuTe miomaas moBepXHOCTH Teja
BpALLCHUS.

2

22.(3 6aa) Hailigure pemenue ypaBuenus COS2X+SIiN X=C0S“ X .

VKaxkuTe KOPHH, NpHHAIEKAIIHe 0Tpe3Ky [0;27].

Bapuanr 2.

Ooszamenvras uacmo
IIpu BpImoTHeHUM 3a4aHuii 1-3 3anumMTe X0 pelieHUsI M MOJTYYEeHHBbIH OTBeET.

1. (1 6ann) Haiigure kopeHs ypapHenus 2 1 *= 16.
log, 3/27

2. (1 6amn) Haiinure 3Ha4€HHE BBIPAKEHUS
log, 27

3. (1 6amm) Terpanp crout 20 pybreit. Kakoe Haubosbliee YuCiI0 TaKUX TETPaae MOXKHO
Oyzaer kynuth Ha 350 py6ieit mocne noHmwxkeHus HeHsl Ha 25 %.

IIpu BhIMOTHEHNHU 3a1aHuH 4-7 3aNMIIKMTE MOJTYy4YeHHBIH OTBeT.

4. (1 6amn) Ha pucyske (cM. Hibke) n306pakeH rpaduk ¢pyskmun y = f(x), onpenenensoil Ha
untepBane (-7; 7). OnpenenuTe KOJIMYECTBO LEIBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
GYHKIUM  TTOJIOKUTENIbHA.

5. (1 6amn) Onpenenure HauMEHbBIIIEE W HAWOOJIbIIEEe 3HAYEHUS (DYHKIHH.

6. (1 6amn) Ilpu kakux 3HaveHusx x, f(x) > 0.

7. (1 6amn) Ilpu kakux 3HadeHusx x, f(X) <O0.

Wy o
u=flx)

T IIpu BbINOTHEHUH 3a7aHuil 8-12
YKA:KHTe X0/ pellleHUsl ¥ 3anuImTe
MOJIY4YeHHBbIH OTBET.
(1 6amn) Haitnure 3HaueHue COS a, eciu

. 12
W3BECTHO, 9TO SIN o = 3 uotcl

YETBEPTH.
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9. (1 6amn) Pemuts ypaBHeHHE 23in(x+%) =1.
10. (1 6ayun) Pemmre ypaBuenue logs (2 - 2x) = 2logs 4.

11. (1 6amn) CtpoutenbpHOl pupme HY>KHO npuodpect 79 KyOOMETpOB MEHOOETOHA Y
OJTHOI'O M3 TpPeX MOCTaBIIMKOB. CKOJIBKO MPHUAETCS 3alJaTUTh 3a CaMYIO JEIIEBYIO
MOKYIIKY C JO0CTaBKO# (B pyOssix)? LleHsl 1 yCIIOBUSL JOCTaBKM IMPHUBEACHBI B TAOJHIIE.

CroumocTh CroumocTh
JlononHUTEIbHBIE
[TocraBmuk neHo0eToHa JIOCTaBKH CHOBHSL
(py6. 32 1 M%) (8 py6.) M

A 2650 4400 -

B 3200 5400 [Ipu 3aka3e Ha cymmy Oosbie 150
000 py6. mocTaBka OecIIaTHO

3

B 2680 3400 [Ipu 3akaze OGosee 80 M gocTaBKa

OeCIUIaTHO
12. (1 6ann) B tpeyronsauke ABC AC =BC, AB =6, cosA= g . Haiinute BbicoTy CH.

IIpu BeImotHeHun 3aaaHuii 13 - 18 3anummTe X0 pelieHUs: M MOJYYCHHBIH OTBeET.
V5 +10 ,—5-45
7X —6

X+2

13. ( 1 6amn)Haiigure 3HaYeHNE BBIPAKEHUS 3

14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUS X =

15. (16ann) Hunuuaap BnycaH B IpSIMOYTOJIBHBIN Mapaienenumne].
Paanyc ocHoBanMs nmimHApa paseH 2. O0beM
napauienenunena pasen 80. Halimure BHICOTY UIUHIpA.

16. (1 6amn) Teno meuxetcs 1o 3akoHy S(t) = 2x2 —x + 1.
Ornpenenure, B KaKOH MOMEHT BpPEMEHHM CKOpPOCTh OyaeT paBHa 7.

17. (1 6amn) PemmTs ypaBHEHHE sin2 x—6sin x =0.

18. (1 Gamn) Pemnre HEpaBEHCTBO BLX >0,125.

ﬂonwmumeﬂbua}z uacmo

IIpu BeInosTHeHuu 3aganuii 19 - 22 3anummTe X0 pelleHUs U MOJYyYEeHHbIH OTBeT.

19.(3 6ama) Haiiaure HauMenbliee 3Havenne Gyrkmun ¥ — 13X —98inx+9 4y

0;z .
OTp63K6|: 2:|
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3x+y=3

20.(3 6ayma) Pemute cuctemy ypaBHEHUH .
log, (5x+4y)=log,(y+5)

21.(3 6amna) PaBHoOouHas Tpanenus ¢ ocHOBaHUsMHU 12 cM u 18 ¢cM U BbICOTOI 4 cM
BpalaeTcs OKojI0 OobIIero ocHoBanus. Haligure 00bEM Tella BpalleHHUS.

2

22.(3 6amna) Haiinure Bce perieHusi ypaBHEHHS COS2X+SiN< X=COSX .

VKaxuTe KOPHHU, IPHHAUIEKAIINE OTPE3KY |- 7; 7.

Bapuanr 3.

Oobazamenvnasn ywacmo
IIpu BeInoTHeHUM 3a1aHuii 1-3 3anummMTe X0 pellieHUs: ¥ NMOJYYeHHBbIH OTBeT.

1. (1 6amnn) Haiimute kopens ypapaenus 22 20=16.
42

2. (1 6ayn) HaiiguTe 3HaueHUE BBIPAXKEHUSI —2|ng 3 -

3. (1 6amn) Terpaas crout 40 py6neiir. Kakoe HanbobIliee YMCIo TaKUX TETPaJIed MOKHO
Oyzet kynuTh Ha 750 py6anei nocne noHmwxkeHus neHsl Ha 10%?

IIpu BeInOTHeHUH 3a1aHuii 4-7 3anMIINTE NMOJYYEHHBIH OTBET.

4. (1 6amn) Ha pucyske (cM. Hibke) n306paken rpaduk ¢pyakmun y = f(x), onpenenensoit Ha
untepBane( - 10; 2). Onpenennre KOIMYECTBO LEIBIX TOUYEK, B KOTOPHIX TPOU3BOIHAS
(GyHKIIMU OTpULIaTeIbHA.

5. (1 6amr) Onpeaenute HaMMEHbIIEe U HAMOOJIbIIIEe 3HAYCHHS (DYHKIIAU.

6. (1 6amn) Ipu kakux 3HayeHusnx x, f(x) >0.

7. (1 6amn) Ipu kakux 3HaueHusx x, f(x) < 0.

¥ = flx)

IIpu BeInoTHeHMH 3agaHuil 8-12 yKkakuTe X0 pelleHUs M 3aNMIINTE 0JY4YeHHbIH OTBeET.

. . 3
8. (1 6amm) Haiigure 3HaueHue sin o, €CIIA U3BECTHO, UYTO COS O = E u o & Il verBepTH.

9. (1 6amn) Pemuth ypaBHEHHE cos(x+%) :cos% .

10. (1 6amn) Pemute ypaBuenue logs(5 —5x) = logs2 + 1.
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11. (1 6amm) B Tabnuie ykazaHbl cpeHuE IIeHBI (B pyOJIaX) Ha HEKOTOPHIE OCHOBHBIE
MPOJYKTHl MUTaHUA B TPEX ropoaax Poccuu (mo manHbM Ha Havano 2010 rona)

HaumenoBanue npoaykra bapHnayn TBepp IlckoB
[Tiennunslii x1ed (6aToH) 12 11 11
Moutoxko (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Coip (1 kr) 260 240 235
I'oBsiauHa (1 kr) 300 280 280
[Tonconuneynoe macio (1 mutp) 50 38 62

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKAXKETCS CaMbIM JICIIEBBIM CIEAYIOUTNI HaO0p
MPOAYKTOB:3 KT KapTodens, 1 Kr chipa, 3 JI MOJACOHEYHOro Macia. B oTBeT 3anummre
CTOMMOCTb JIaHHOTO Ha0opa MPOAYKTOB B 3TOM Tropoje (B pyosisx).

12. (1 6amun) B tpeyronmsauke ABC AC =BC, AB=10, cosA= % . Haiimure BowicoTy CH.

IIpu BoInoTHennu 3aganuii 13-18 3anummTe X0 pelieHUs: M MOJIYy4YeHHbIH OTBET.

J7+2 247
13. ( 1 6amn)Haiinure 3HaYCHUE BRIPAYKEHUS 457° .4 .
14. ( 1 6ann)Haiinure KOpeHb ypaBHEHUS X = o _53 .

X+

15. (16ann) llpsamoyronbHBIN apaienenume]] Onucal OKojIo
LWINH/PA, PaJUyC OCHOBAHUS U BHICOTA KOTOPOT'O PAaBHBI
6. Haiimute 06beM mapaienenuresa.

16. (1 6ann) Teno ABMXKETCS MO MPSMOM TakK, YTO PACCTOSHUE S OT HaYallbHOM TOYKHU
M3MeHsieTcs 1o 3akoHy S = 5t — 0,5t (M), rae t - BpeMst IBHKEHHS B CEKyHIaX.
Haiigute ckopocTs Tena uepes 4 ¢ mocie Hayana JBUKCHHUS.

17. (1 6amn) Pemmts ypaBHenue 2sin > X —3sin x+1=0.
1

18. (1 6amn) Pemure HepaBeHCTBO 49 < (7)X

Jononnumensvnan wacmo
IIpu BeInosTHeHuu 3aganuii 19 - 22 3anummMTe X0 pelleHUs U MOJYyYEeHHbIH OTBeET.
19.(3 6amna) Haitnure HanMeHbliee 3HaueHUe QYHKIMHM Y=2COSX+5X+8 Ha
3
otpeske| 0; > |

2X+y=15

20.(3 6ayuta) Pemure cucrem aBHEHUN .
( ) yyp {x—3y=|09216
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21.(3 6amra) PaBHOOOYHAS Tparmenus C OCHOBaHUAMH 12 cM 1 24 CM M BBICOTOH 8 CM B MEPBBIT
pa3 BpaimaeTcsi OKOJIO MEHBIIIET0 OCHOBAHMS, a BO BTOPOU — OKOJIO OombIiero. CpaBHUTE
00BEMBI TEJ BPAIIICHHS.

22.(3 6amna) Haiinute pemenue ypaBaenus COS2X—Sin X=COS2 X .

VYKaxuTe KOPHH, IIPHHAUIeKAIIHe oTpe3Ky [0;27].

Bapuanr 4.

Oobsazamenvnan uacmeo
IIpu BhInoIHeHNH 3aaHuid 1-3 3anuIIMTE X0/ PellleHUs U MOJYyYeHHbIH OTBeT.

1. (1 6amn) Haiimure KkopeHp ypaBHeHus 3 > =9,
84

2. (1 6amn) Haiinure 3HaYCHHE BBIPAXKEHUS —5 log. 7

3. (1 6amn) apukosas pyuka crout 20 pyoneii. Kakoe Hanbosbiliee 4ucao TaKUX pydeK
MOXHO OyzeT KynuTh Ha 500 pyOiieit mocne nmoBeimeHus neHs! Ha 10%?

IIpu BeInOTHEeHUH 3a1aHuii 4-7 3anMIINTE MOJYYEHHBbIH OTBeET.

4. (1 6amn) Ha pucyske (cM. Hike) n306paken rpaduk ¢pyskmun y = f(x), onpenenensoit Ha
untepBane (-1; 12). Onpenennure KOJIUYECTBO IIENIBIX TOYEK, B KOTOPBIX MPOU3BOAHAS
(GYHKIUK TOJIOKUTENbHA.

5. (1 6amr) Onpenenure HauMEHbIIIEE W HAWOOJbIIee 3HAYEHUS (YHKIIUH.

6. (1 6amn) Ilpu kakux 3HadeHusx x, f(x) >0.

7. (1 6amn) Tlpu kakux 3HadeHusx x, f(X) <O0.

IIpu BeInoTHeHMH 3agaHui 8-12 ykakuTe X0 pelIeHUs M 3alIUIINTE MOJTYYCHHbIH OTBET.

. . 5
8. (1 6amm) Haiiogure 3HaueHue COS @, €CITM U3BECTHO, YTO SIN o = 3 u o € Il yeTBepTH.

9. (1 6amn) Pemuts ypaBHenue Sin(X+ 7z)=cos(— %) .
10. (1 6amn) Pemute ypasuenue Ig(x +3) = 2lg5.

11. (1 6ann) B tabnwuie ykazaHbl cpeHHE LIEHBI (B PyOJISIX) HA HEKOTOPHIE OCHOBHBIC
IPOAYKTHI MUTaHUA B TpEX ropoaax Poccuu (mo nanubM Ha Havano 2010 rona)

‘ bearopon ‘ Spocnasib ‘ Boponex
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HaumenoBanue npoaykra
[Tiennunsii x1eb (6aToH) 11 15 14
Mouioxko (1 nutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Coip (1 kr) 205 240 270
I'oBsiauHa (1 kr) 240 230 240
[Tonconuneynoe macio (1 mutp) 44 58 52

12.

13.
14.

15.

16.

17.
18.

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKAXKETCS CaMbIM JICIIEBBIM CIEAYIOUNI Habop
MPOJIYKTOB: 3 J1 MOJIOKA, | KI TOBsiAMHBI, 1 J1 mojcoIHeYHOro Maciia. B oTBer 3anummre
CTOMMOCTb JTAHHOT'O Ha0Oopa MPOJYKTOB B 3TOM Topojie (B pyOIsax).

(1 6amr) B tpeyromsanke ABC AC =BC, AB =32, cosA= % . Haiigure BhICOTY CH.

IIpu BeImotHeHun 3aaHuii 13 - 18 3anummTe X0 pelieHUs: M MOJYYCHHBIH OTBET.

V311 p2-43
( 1 6amun) HaiimuTe 3Ha4eHNE BBIPAKCHUS 6" -6 .
( 1 6ann) Haitnure KopeHb ypaBHEHUS x:—llx _412 .
X+

(16ann) [pssMoyTronbHBIN apauIeNenue]l OMUCaH OKOJIO
WIMH]IPA, PAINyC OCHOBAHMSI M BRICOTA KOTOPOTO PaBHBI 1.
Haiinute 00beM mapasuienenumnena.

(1 6amm) Tenmo ABMXKETCS MO MPSIMOM TaK, YTO PACCTOSHUE S OT HA4aJbHOM TOYKH
M3MeHseTCs 110 3akoHy S =t + 0,5t? (M), rae t - BpeMs ABUKEHHS B CEKyH/IaX.
HaiinuTe ckopocThb Tena uyepes 4 ¢ nmocie Hayaja JBUKEHUS.

(1 6ayun) Penmth ypaBHEHHE 2c0s” x—c0sx—1=0,
1+2x _ 1\2+x
> (=) :

(1 6amn) Pemnre HepaBeHncTBo 27

ﬂonoﬂuumeﬂbna}l yacmo

IIpu BeInosTHeHuu 3aganuii 19 - 22 3anummTe X0 peleHHs U MOJYYEeHHbIH OTBET.

19.(3 6anna) Haiinute HauMeHblee 3HaueHne PyHKIUN Y =6C0SX+11x+7 Ha oTpe3ke {O; 3?7[} :

20.(3 6ayna) Pemute cuctemy ypaBHEHUI {

21

X+4y =16
log, y =log, (4x+4)’

.(3 6amna) PaBHoOOYHAs Tpamemusi ¢ OCHOBaHHUSIMH 12 ¢cM 1 28 ¢M U BBICOTON 6 CM B TIEPBBIH

pa3 BpaIllaeTcsi OKOJIO MEHBIIIET0 OCHOBAHUS, a BO BTOPOM — 0KoJ10 Oombiero. CpaBHUTE
IUTOIIAH TOBEPXHOCTEH Tel BPaILlCHMSL.
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22.(3 6amra) Halimure Bce pemieHusi ypaBHEHUS COS2X-+Sin

2 X+cosx=0.

Vxaxure KOPHH, ITPUHAAJICIKAIIUEC OTPC3KY [— T, T ]

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cUCmeEMe

OrMeTKa

Yucio 0aios,
HEOO0XOAUMOE ISt
HOJIYYCHUSI OTMETKH

«3» (YIOBJIETBOPUTEIHLHO) 9-16
«4y (xoporo) 17-21
«5» (OTINYHO) 6oxee 21
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OTBeThI K IK3aMEeHAIIMOHHOM padoTe

1 BapunanT 2 BapUAaHT 3 BapuaHT 4 BapuaHT
1 |x=-1 x =-3 x =12 x =3
2 |05 0,2 14 12
3 8 (rakonoB 23 terpagu 20 rerpaneit 22 TeTpanu
4 | 4 Touku 6 Touek 5 Touek 5 Touek
5 | Vuaws=4,5; Vaaun = -3,3 | Vuano = 3; Yeramn = -3,5 Vuaus = 45 Yuaum = -3,2 Viaus = 3,35 Vaaun = -3
6 |x x €[-2;2]V[6;7) X x e(-L2]vu[4:8]

e(-6;-4]u[-2;2] v [618) e(-10;-8]u[-2;2)
7 | xe[-4,-2]U[2;6] x €(=7;-2]1u[2;6] x €(-8;-2] x €[2;41U[812)
8 sina:& cosa=> sina=08 cosq=— -2

3 3 13

o x=t 2T omnez x=(-1)" T T imnezsZ-Ziomne 7 x=(-1)" %—nwzn,n eZ
10 | 0,2 -7 -1 22
11 | 184900 Tbic. pyo. 213750 ThIC. PYO. 381 pyo. 352 py6.
12 | 6 4 12 12
13 | 256 243 256 216
14 (4u-9 3u2 3ul 4m3
15 |1 5 864 4
16 | 4 cexyHpI 2 CeKyH]IbI Im/c 5wmlc
17 T Xx=0+m,ne”Z T X=0+27zn;

X=——+2m,ne’Z X=—+27n,

2 2 X== 2—7[+ 2mne”Z
x=(—1)”~£+7zn,nez 3
6
18 | x<2 x<1 X<3
X>——

19 |21 9 10 13
20 |x=1,y=2 x=1,y=0 x=7,y=1 x=0;y=4
21 | 138w cm? 2247 cm® Ha 25671 cm® Ha 1927 cm?
22 i +Z:0 0,7 + 2547

0;=; w27 2 2 2
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DK3aMeHaMOHHBINA Omter No ...

o cueruanbaocT: 38.02.03
OmnepanroHHas IeATeIbHOCTh B JIOTHCTUKE
[0 JUCHUILINHEE: «MaTeMaTHKa»»

kypc: 1 cemectp: 2

PaccmoTtpeno Ha 3aceianumn

IIUKJIOBOIl KOMUCCHUU

00111e00pa3oBaTEIbHBIX

JUCIUILIMH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 r.

Texct 3ananus BapuanT 1

[IpenonaBarens JI.B.Ilexuna
(mouce)

DK3aMeHalUOHHbBIN Omer No ...

o conenquansuocTy: 38.02.03
OmnepanroHHast JeITeIbHOCTh B JIOTHCTHKE

110 AUCIHUILIMHE: «MaTeMaTHKa

Kypc: 1 cemecTp: 2

PaccMoTtpeno Ha 3aceianum

[UKJIOBON KOMHCCHH

00111e00pa30BaTeIbHBIX

JHACIHUIIINH

IIpencenarens:
M.YO.TynkyeBa

«30 » aBrycra 2019 r.

Tekcr 3amanus Bapuant 2

IIpenonaBarens JI.B.Ilexuna
(mozmuch)

TeMbl TOKJIaI0B:

MaremaTika B Hayke, TEXHHKE, JKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJIOTHIX U
MPAKTUYECKON JAEATEIbHOCTH 0 MPOQECCHH: ONEPallOHHBIN JOTHCT.



Ouenka
IK3aMeHAa

TpeGoBanus K 3HAHUAM

«OMIAUYHO»

OneHka «OTIMYHO» BBICTABISIETCS CTYACHTY, €CIIM OH TJIyOOKO M HPOYHO
YCBOMJI IPOI'PaMMHBIM MaTepHuall, MCUEPIbIBAOIIE, [TOCIEA0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro W3jaraer, yMeeT TECHO YBS3bIBaTb TEOPUIO C
NPaKTUKOH, CBOOOAHO CHpAaBJsIETCs C 3aJadaMd, BOMPOCAMU U JPYTUMH
BUJIaMU TIPUMEHEHUs 3HAHUM, MPUYEM HE 3aTPYIOHSETCA C OTBETOM IIpU
BUJIOM3MEHEHHUH 3aJlaHUM, UCIIOJIb3YET B OTBETE MaTepuail MOHOrpapuuecKon
JUTEpaTyphl, MPaBUIBHO OOOCHOBBIBAET TMPHUHATOE pEIICHHE, BIAJCeT
Pa3HOCTOPOHHUMU HaBbIKAMM U IPUEMaMU BBIIOJIHEHUS IPAKTUYECKUX 3a]1a4.

«xopouo»

OHGHKa «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MAaTCpHUall,
rpaMOTHO H IO CYHICCTBY MH3JIara€r €ro, HE JOIIYyCKasAd CYHIECTBCHHBIX
HETOYHOCTECH B OTBETC Ha BOIIPOC, MPaBUJIBHO IPUMCHACT TCOPCTUYCCKUC
IMOJIOKCHHUA IIPHU PCHICHHM IIPAKTHUYCCKUX BOIIPOCOB MW 3ada4d, BJAJACCT
H€O6XOI[I/IMI)IMI/I HaBbIKaMW U IIPUCMAMM MX BBITIOJIHCHUS.

«y008671emeo
PpUmMenvbHo»

Onenka «YHOOBJICTBOPUTCIIBHO» BbICTABIACTCA CTYACHTY, CCIM OH HMCECT
3HAaHHWA TOJBKO OCHOBHOI'O MaTcpualia, HO HC YCBOHJI €ro IleTaJICI\/JI, AOIIYCKaeT
HCTOYHOCTH, HCAOCTATOYHO IIPABUJIbHBIC q)OpMy.]'II/IpOBKI/I, HapYIICHUA
JIOTHYSCKOM IIOCIECAOBATSIBHOCTH B HM3JI0KCHHUHU IMporpaMMHOro mMarcpualia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUU ITPAKTUYCCKUX pa60T.

«Hey0o0se1eme
opumenvHo»

OneHka «HeyI0BIETBOPUTEIBHO) BBICTABIISETCSA CTYACHTY, KOTOPBIM HE 3HAET
3HAYUTENIbHOM YacTW MpOrpaMMHOr0 MaTepuana, JO0NMYyCKaeT CYLIECTBEHHbIE
OIIMOKH, HEYBEpEHHO, C  OOJBIIMMHM  3aTPYAHEHUSMH  BBINOJIHSAET
npakTHdeckue pabotel. Kak mnpaBuiio, OILIEHKa «HEYAOBIETBOPUTEIIHHO»
CTaBUTCS CTYJIEHTaM, KOTOpblé HE MOTyT MpOJODKUTh oOydeHue 06e3
JIOTIOJTHUTEIIBbHBIX 3aHATHH 110 COOTBETCTBYIOLIECH TUCIUIUIMHE.
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