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ITACIIOPT

koMmiuiekTa KOC no yuyeonoi mucuuniune I1J1.01. MATEMATHUKA
1.1. OO0uue moJ10:KkeHUA
KountponsHo-onienounslie cpenctra (nanee-KOC) npeaHazHaueHsl s KOHTPOJIA U
OLIGHKH 00pa3oBaTENbHBIX JOCTHKEHUH 00y4Jaromuxcs, OCBOMBIINX MTPOrpamMmy yaeOHOU
mucturuael [1J[.01. MATEMATUKA
KOC BrIII09ar0T KOHTPOJIbHBIE MaTEePHAIbI sl TPOBECHUS TEKYIIETO KOHTPOJIS U
POMEXKYTOYHOM arTectaiuu B popmMe KOHTpoJIbHOU paboTsl (1 cemectp) u sk3ameHa (2
CEMECTD).
KOC pa3paboTtaHsl B COOTBETCTBUU C: 00OpazoBareinpHO mporpammoit CI1O mo
cnenuanbHocTh 13.02.02 TenmocHabkeHne U TEIIOTEXHUYECKOE 000PYA0BaHUE M TIPOTPAMMOiA
y4eOHOU TUCIUTITUHBI «MaTeMaTuka

1.2. Pe3yJbTaThbl OCBOEHUS TUCUMILIHMHBI, MOJIeKALNE MPOBEpPKe

PesyabTaThl HaumeHnoBaHue 3jieMeHTa yMeHMIi/3HAHUI
o0yueHust

(ocBOEeHHBIE
yMeHusl,
YCBOEHHBIE
3HAHNSA)

V.1. BrimonasaTe apudmMeTnueckue IeHCTBHS HAJl YUCITAMH, COYETasi yCTHHIE U
MMUCbMEHHBIC PUEMBI; HAXOUTh TPUOIUKEHHBIC 3HAYCHUST BEIMUUH U
MOTPEITHOCTH BBIUMCIECHUH (aOCOMIOTHAS U OTHOCUTEIbHAS); CPABHUBATH YUCIIOBBIC
BBIPAXKCHMUSL.

v 2. HaxonuTthb 3Ha4eHUs1 KOPHS, CTETNICHH, JJoTapru(dmMa, TPUTOHOMETPHUECKHIX
BBIPAKEHUI Ha OCHOBE OMpeeNIeHUs, HCTIOIb3ys IPH HEOOXOAUMOCTH
HMHCTPYMEHTAJIbHBIE CPECTBA; MMOJIb30BATHCS MPUOIMKEHHOMN OLIEHKOH Mpu
MIPAKTUYECKHUX pacyeTax.

VY 3. BrimonHsaTe mpeoOpa3zoBaHusl BRIpaXXEHUH, TPUMEHsIST (GOPMYITBI, CBSI3aHHBIE CO
CBOMCTBaMHM CTEMNEHEH, JorapuMoB, TPUTOHOMETPUUYECKUX (QYHKITUH.
V4 Boruncnsate 3HaueHne pyHKIMM MO0 3aJaHHOMY 3HAU€HHIO apryMeHTa Mpu

pa3nuuHbIX crocobax 3aganust yHKUuu. CTpoUTh rpaduKu U3y4eHHbIX (PYHKINH,
WUTIOCTPUPOBATH MO IpaduKy CBOICTBA AI€MEHTAPHBIX (PYHKIUH.

Vs, HaxoauTth mpou3BoIHBIE 3JIEMEHTAPHBIX (HYHKITUMN.

VY 6. Hcnonb30BaTh MPOU3BOIHYIO I U3YUEHHS CBOUCTB (DYHKIMI U IOCTPOEHUS
rpauKoB.

v7 [IpuMeHSITh MPOU3BOIHYIO JIJIsl MPOBEACHHUS MPUOIMKEHHBIX BEIYUCIICHHUM, pelIaTh
3a/1auM MPUKJIAJHOTO XapaKkTepa Ha HaXOKICHNUE HauOOIBIIEr0 1 HAUMEHBIIIETO
3HAYEHUSI.

VY 8. BoruncnsaTe B mpocTeHux ciaydasix miomaiad U 00beMbl ¢ UCTIOJIb30BaHHEM
OTIPEJICIEHHOT0 UHTErpaJa.

WA Pemats panmonanbHble, MOKa3aTelbHbIE, Jorapu(pMUIecKue, TPUrOHOMETPHYECKHE

YpaBHCHUA, CBOIAIINCCA K JIMHEWHBIM U KBaJApaTHBIM, a TAKKEC aHAJIOTUYHBIC
HCPABCHCTBA U CUCTCMBI.

VY 10. Pemate npocreiiiine KOMOMHATOPHBIE 331241 METOIOM Iepedopa, a TaKxKe ¢
VICTI0JIb30BAHNEM M3BECTHBIX (hopMyIl.

V1I. Pacrnio3HaBath Ha yepTekax U MOJAEISIX MPOCTPAHCTBEHHbBIE (POPMBI; COOTHOCUTD
TPEXMEpHbIE 0OBEKTHI C X ONMUCAHUSIMU, H300pKEHUSIMH.

V12. OnuceiBaTh B3aMMHOE PACIIOJIOKEHHUE IPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.




Vv 13.

N300paxaTh OCHOBHBIE MHOTOT'PAaHHHUKH U KPYTJIbIE TeJIa; BHIIOJIHITH YEPTEIKH T10
ycaoBHsM 3a7a4d. CTPOUTH NPOCTEHIINE ceUeHNUs Ky0a, MPU3MBbI, THPAMUIBI

Vv 14.

Pemrate muanuMeTpudecKue U MpoOCTEUIINE CTEPEOMETPUUECKUE 3a/1a4H Ha
HAaXO0JICHUE T€OMETPUYECKUX BETUYNH (JIJIMH, YTJIOB, IJIOMIA/IeH, 00bEMOB)..

31.

3HayeHne MaTeMaTHYCCKON HAayKW 1A pCIICHHUA 3a1a4, BOSBHUKAIOIIUX B TCOPHUU U
IMPAKTUKE; IIUPOTY U B TO KC BPEMs OI'PAaHUYCHHOCTL IPUMCHCHHUA
MaTEMaTUYCCKHUX MCTOJOB K aHAJIM3Y U UCCICAO0OBAaHUIO ITPOLCCCOB U SIBIICHUH B
pHUPOJIe U OOIIECTBE.

32.

3HavYeHHE MPAKTUKHA U BOIIPOCOB, BOSHUKAIOIINX B CAMON MaTEMaTUKE JIJIst
(hopMHPOBAHMS U PA3BUTHUS MATEMATUICCKOW HAYKU; UICTOPHUIO PA3BUTHSI IIOHATHUS
YuCia, CO3IaHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHS
T€OMETPHUH.

33.

YHuBepcanbHbI XapakTep 3aKOHOB JJOTUKU MAaTEMaTUYECKUX PACCYKICHUH, UX
MIPUMEHHUMOCTB BO BCEX 00JIACTSIX YEITOBEYECKOM JACITEIbHOCTH.

34.

BeposATHOCTHBINM XapakTep pa3IMYHbIX POLECCOB OKPYKAKOLIET0 MUPA.

35

OcHOBHbIE MaTeMaTUYECKHE TEPMUHBI U IOHATUSA, GOPMYJIBI anreOpsl U
F€OMETPHH.

36.

Omnpenenenus NeHCTBUTEIBHOTO YKCa, aOCOTIOTHON M OTHOCUTEIHHOU
MOTPEIIHOCTH MPUOIMKEHH; TPAKTUUECKHE TPUEMbI BEIUUCIICHUNA ¢
HpI/I6J'II/I)KeHHI)IMI/I JAaHHBIMH.

37.

Onpenenenusi KOpHS HATYpaJIbHOW CTETNIEHU W3 YKCJIAa U CBOMCTBA KOPHS, CTEIIEHU C
palMOHANTBHBIMU MTOKA3aTEJISIMU U €€ CBOMCTBA, CTEIIEHU C JEHCTBUTEIbHBIMU
MOKa3aTessiIMU U ee CBOICTBa, Joraprudma ymcia, cBocTBa JorapudmMoB, OCHOBHOE
JIOTapru(PMUIECKOE TOKIACCTBO, ECATUIHBIC M HATypaJbHBIE JIOTAPU(PMBI.

38.

OCHOBHBIE TIOHATHS CTEPEOMETPUH, AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX,
B3aMMHOE PACTIOJIOKEHHE MPSMBIX, TPSIMON U TIJIOCKOCTH, JIBYX IIJIOCKOCTEH B
MMPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O TAPAILICITHHOCTH MPSMOM U TUIOCKOCTH,
MapajuIeIbHOCTH JBYX TUIOCKOCTEH, CBOMCTBA MapaJIeIbHOTO MTPOCKTUPOBAHUS U
WX TIPUMEHEHUE I U300pakeHus1 GUTYp B CTEPEOMETPUH, TIOHATHE YIJIa MEXKTY
MPSIMBIMH, yTJIa MEXTY TMPSIMOU M IIIOCKOCTHI0, OCHOBHBIE TEOPEMBI O
MEePIEHIUKYIIIPHOCTH MPSMOM M TUIOCKOCTH, TIOHATHE IBYTPAHHOTO YIJIa, yria
MEXTy INTOCKOCTSIMH, MTOHATHE JTMHEHHOTO YIJla, MPU3HAK NEPICHANKYIIPHOCTH
JIBYX TIJIOCKOCTEH.

39.

Omnpenenenus U GOPMYIIbI YKCIIa IEPECTAHOBOK, Pa3MEIICHUH, COUCTaHHH,
dhopmyny ounoma HproToHa.

3 10.

Onpenenenusi BEKTOpa, 1UCTBUIA HaJ BEKTOPAMH, CBOMCTBA ICUCTBUI Ha
BEKTOPAMH, IMOHATHE MPSAMOYTOJIHbHON JIEKAPTOBOM CHCTEMBI KOOPAWHAT HA
IJIOCKOCTH M B TIPOCTPAHCTBE, IIPaBUIIa ISHCTBHI HAJl BEKTOPAMH, 3aJ1aH HBIMH
KoopauHaTamu, (pOpMyIIbI 17151 BEIUMCICHUSI JUIMHBI BEKTOPA, YTIa MEXY
BEKTOpaMH, PACCTOSHUS MEX]Y ABYMS TOUKaMHU.

311.

Omnpenenenue paauana, GopMysbl epeBojia TPpaayCcHOM MephI yriia B pailaHHyO |
oOpaTHo, orpeereHne CuHyca, KOCMHYCa, TAHTeHCa U KOTAaHT€HCa yIiia, OCHOBHBIE
(hOpMyITIbI TPUTOHOMETPUH, IOHSATHUS OOPATHBIX TPUTOHOMETPUYECKUX (DYHKITUH.

312

. Onpenenenne 4yuciaoBoi GyHKINH, CIOCOOBI 331aHuUs, TPOCTEHIIINE
npeoOpa3oBaHus TpaguKoB (GYHKLINH, CBOWCTBA (PyHKIIMU, 0OpaTHON (YHKINH, ee
rpaduK, cloXXKHON QYHKIUH, apu(MeTHIecKre onepauuy HaJ QyHKIUSIMH,
CBOMCTBA M IpaMKu MOKa3aTeIbHOM, TorapuMuieckoit 1 cTeneHHon GyHKIuY,
CBOIcTBa M Irpa)uKu TPUTOHOMETPUUECKUX (DYHKIIMHA, CBOUCTBA U TpapUKH
0OpaTHBIX TPUTOHOMETPHUECKUX (QYHKIHUI.

313.

Onpe;[eneHI/Ie MHOT'OrpaHHUKa, €ro NOBCPXHOCTH, IIOHATHUC IIPAaBHUIILHOT'O
MHOTOI'paHHUKaA, OMIPCACIICHUC TTPU3MBI, MApaJJICIICIUIICAAd, BUIBI IIPU3M,




OIIpeeIeHUE MUPAMUIBI, IIPABUIBHON MIMPAMHU/Ibl, YCEUEHHOW ITUPAMHU/IBI.

3 14.

Onpenenenre Tenna BpalleHNs U IOBEPXHOCTH BPALEHUS, ONIPEIEICHNS LMIMHPA,
KOHYca, 111apa, cepbl, CBOMCTBA T€OMETPUIECKUX TEIL.

3 15.

OmnpexneneHue Nocae10BaTENbHOCTH, ONPEACICHUE IIPeieiia OCIEA0BaTEIbHOCTH,
oTpeieieHne HEeTIPEPHIBHOCTH (PYHKIIMH B TOUKE, CBOWCTBA HEMIPEPHIBHBIX
GbyHKIUH, onpeaeNeHne MPONU3BOIHON, €€ TEOMETPHUECKUI U (PU3NIECKUN CMBICI,
npaBuia u popmyisl 1uddepeHnupoBanus GyHKINH, ONIpeeIeHIEe BTOPO
MIPOU3BOJTHOM, OOIIYI0 CXeMY OCTPOCHHSI IPaUKOB (PYHKITUH C TIOMOIIBIO
IIPOU3BO/IHOM, OTpe/iesieHne NepBOOOPa3HOM, ONpeieICHIE HEOIPEIETIEHHOTO
MHTErpajia U ero cBoMcTBa, (opMyJsibl UHTEIPUPOBAHUS, CIOCOObI BBIUMCIICHUS
HEOIIPEACIEHHOTIO NHTErPaJla, ONPEAEIICHUE ONPEACIICHHOIO HHTETpalla, €ro
r€OMETPUYECKUN CMBICT M CBOMCTBA, CIIOCOOBI BHIYUCIICHUS TIOMIAEH
KPHBOJIMHEWHBIX TPANlCUi ¢ TOMOIIBIO ONPEJEICHHOI0 HHTETpaa.

3 16.

[TonsTHS 00BEMA FEOMETPUUECKOTO TeJa, POPMYIIbI [l BEIYMCIECHUS 00bEMOB
r€OMETPUUECKUX TEJI, MIIOMIA N IOBEPXHOCTH F€OMETPUUYECKOTO Tela, POPMYIIbI
JUI BBIYMCIIEHUSI 00bEMOB, (POPMYJIBI JUIsl BBIYMCIIEHUS TUIOIIA/Iell MOBEPXHOCTEN
Tr€OMETPUUYECKUX TEJl.

317.

Onpenenenre BEPOSITHOCTH, ONPEIENIEHUE CITy4allHOM BETUYUHBI U €€ QYHKINU
pacrpeeneHus, onpeaeaeHuss CyMMbI COOBITHI, MPOU3BEACHHS COOBITHI, YCIOBHOU
BEPOSITHOCTH, (POPMYIUPOBKU U GOPMYJIIbI TEOPEM CIIOKEHUSI U YMHOKEHHUSI
BEPOSATHOCTEMN, MAaTEMAaTUYECKOTO OKHUJIAHUS U TUCTIEPCUH, TUCKPETHON CIy4ailHON
BEJINYMHBI U 3aKOHA €€ PaclpeIeIIeHUs.

3 18.

CriocoOsl pernieHnit criocoObl pelieHu HpPalMOHAIbHBIX YPaBHEHUH U HEPABEHCTB,
CIOCOOBI PELICHUS] CUCTEM JIMHEWHBIX YpaBHEHHH ¢ TBYMsI HEM3BECTHBIMHU, CIIOCOOBI
pelIeHHs MPOCTENIINX TOKa3aTeNbHBIX U JIOTApUPMHUUECKUX YpaBHEHHI, CIOCOOBI
pelIeHNs MoKa3aTeIbHbIX U Jorapu(MUUECKUX HEPABEHCTB, CIIOCOOBI PEeIICHUS
MPOCTEHINX TPUTOHOMETPHUECKUX YPaBHEHUH, CIIOCOOBI PEIICHUs TPOCTEUIITUX
TPUTOHOMETPUUECKHUX HEPABEHCTB, METOJ MHTEPBAJIOB PELICHUS pallMOHATBHBIX
HEPaBEHCTB.

OK'1

[ToHnMaTh CyIIHOCTH U CONMANBHYIO0 3HAYMMOCTH CBOEH Oymymieil mpodeccuu, mposiBIATh K
Hel yCTONYMBBINA UHTEPEC.

OK 2

Oprann3oBbIBaTh COOCTBEHHYIO NIESTENFHOCTh, BBIOMPATH THUIIOBBIE METOABI M CIIOCOOBI
BBINOJHEHUS TPO(ECCHOHANBHBIX 3a7a4, OLCHUBATh UX () (PEKTUBHOCTD U KAYECTBO.

OK 3

HpI/IHI/IMaTL peui€Hus B CTaHAAPTHBIX W HECTAHAAPTHBIX CUTyallUsAX W HECTU 3a HUX
OTBCTCTBCHHOCTD.

OK 4

OcymiecTBIATh MMOUCK M UCTOIb30BaHHEe HHPOPMANNHN, HEOOX0omuMoi 1 3((HEeKTHBHOTO
BBITTOJTHEHUS TPO(EeCCHOHAITBHBIX 33184, TPO()ECCHOHATHLHOTO U JINYHOCTHOTO Pa3BUTHSL.

OK 5

Hcnonp3oBath MH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIIOTHH B NPOQ)eCCHOHAIBHON
JeATEIbHOCTH.

OK 6

PaboraTte B komiekTuBe U KoMaHe, 3(P(PEKTUBHO OOIMATHCS C KOJUIEraMu, PyKOBOJCTBOM,
MTOTPEOUTEISIMHU.

OK 7

Bpatps Ha cebs OTBETCTBEHHOCTH 3a PabOTy WIEHOB KOMAaHIBI (TIOMYMHEHHBIX), PE3YIbTAT
BBINIOJTHEHNUS 33 JAaHHUM.

OK 8

CaMOCTOSITEIBHO ONpenensaTh 3afadd Npo(ecCHOHAIBHOTO M JIMYHOCTHOI'O pa3BUTHS,
3aHMMATbhCsl cCaM0o00pa30BaHNEM, OCO3HAHHO MJIAHUPOBATDH HOBBIIICHUE KBAJIM(HKALINH.

OK9

OpueHTHpOBATBCA B YCIOBUSIX YaCTOM CMEHBI TEXHOJOTMH B MNpogecCHOHANbHON
JeATEIbHOCTH.




1.3. Pacnpezle.nem/le OLlCHUBAHUS PE3YyJabTATOB oﬁyt{em/m Mo BUAAM KOHTPOJIsA

Buael arrecranumu

Kox m HaummeHOBaHHe 3JIeMEeHTa yYMeHMil MU IIpomesicymoun
3HAHUM Texywuu konmponw as
ammecmayusi
Ymenue
. @pOHTANBHBIN OIPOC; B ¢popme
VY 1 BpInonHATh apupMeTHUecKue IEHCTBUS HaJ p POc; $op .
WHAUBUAYaJIbHBII KOHTPOJIbHOU
HHCIIAMH, COYETas YCTHBIC 1 NMCHMEHHBIC PHEMBL, | AGOTEL
HaxXOJUTh NPUOIMKEHHbIE 3HAUEHUS BEIMYMH U poc. p
. [IpakTuueckas ( 1 cemectp)
MOTPEIIHOCTH  BbIUMCICHUM  (aOcostoTHas U aGoTa
OTHOCHUTEJIbHAs); CpaBHHUBATh qucnossie | D
KoHnTpoib Y DK3aMeHa
BHIPAMCHIL. CaMOCTOSITETHHOM ( 2 cemectp)
OK 1,2,34,56,7,8 p).
paboTHI IO TEMaM
Y 2 Haxoguth 3HaYeHUs KOpPHSA, cTeneHd, | OpoHTaIBHBIN OMpOC;

jorapu@ma, TPUTOHOMETPUUYECKUX BBIPAKEHUN Ha

OCHOBE onpezeneHus, HCIIOJTB3YS npu
HEOOXOJIMMOCTH HMHCTPYMEHTAJIbHBIE CPENCTBA;
MOJIb30BAThCSI  MPUOIMKEHHOW  OLIGHKOW  TIpH
MPAKTUYECKUX pacyeTax.

OK 1,2,34,56,7,8

WHVBHTyaJIbHBIN
OTIpoC.
[IpakTnyeckas
pabota
KonTposb
CaMOCTOSITENIbHOU
paboTHI IO TEMaM

Y 3 BbmonHATh NpeoOpa3oBaHMs BBIPAKCHHH,
npuMeHsisi (OpMyJibl, CBSI3aHHBIE CO CBOWCTBAMHU

CTETIEHEH, JIoTapu(MOB, TPUTOHOMETPUUYECKHX
GyHKIHH.
0K 1,2,34,5,8

®poHTaTBHBIN OIPOC;
WUHAUBUAYaJIbHBII
OTpoc.

[IpakTueckas
pabora

KonTposb
CaMOCTOSITEIbHOM
paboThI 1O TEMaM

VY 4 BoruncnsaTh 3HaueHUEe PYHKIUU 10 3aJaHHOMY
3HAUEHUIO apryMeHTa NpU Pa3IUYHBIX CHocobax
3amanus GyHkuuu. CTpOUTh rpaQuKu U3y4EeHHBIX
(GYHKIHHM, WIUTFOCTPUPOBATh MO TpaduKy CBONCTBA
AIIEMEHTaPHBIX (PYHKIIUH.

OK 1,234

@pOHTANIBHBIN OIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTrueckas
pabora

KoHnTpoas
CaMOCTOSTENBHON
paboThI IO TEMaM

Yy 5 Haxoaute MMPOU3BOJAHBIC 3JICMCHTAPHBIX

(b yHKIHIA.
OK 1,234

O pOHTAIIBHBIN OIIPOC;
VHAWBUAYaJIbHBII
0Ipoc.

IIpakTrueckas




pabota
Kontpons
CaMOCTOSITENBHON
paboThI IO TEMam

VY 6 Hcmosb30BaTh MPOU3BOAHYIO UIS W3YYEHUS
CBOMCTB (DYHKIIMI U TOCTPOEHHSI IPahUKOB.
OK 1,234

@pPOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
ompoc.

IIpakTrnueckas
pabota

Kontpons
CaMOCTOSITENILHOMN
paboThI IO TEMam

Y 7 IlpuMeHsITh NPOU3BOAHYIO AJISl NMPOBEACHUS
NpUOIMKEHHBIX BBIYMCIEHUH, pemarh 3ajaud
NPUKIIAJHOTO  XapakTepa  Ha  HAXOXKICHHE
HauOOJIBIIET0 U HAUMEHBILIETO 3HAYEHUSI.

OK 1,234

@ pOHTAIBHBIN OIIPOC;
WHIUBUTyaJIbHBIN
ompoc.

IIpakTrueckas
pabota

KonTtpons
CaMOCTOSITEIbHON
paboTHI IO TEMaM

VY 8 BBIUUCIATH B MPOCTEUIINX CIIyYasx IUIOIAN

u 00BEMBI C HCIHOJB30BAHUEM OIIPENICIIEHHOTO
WHTETpaJa.
0K 1,2,3,5,6,7,8

@pOHTAIBHBIN OIIPOC;
WHVBHTyaJIbHBIN
OTIpoC.

[IpakTnyeckas
pabota

Y 9 Pemarp panuoHadbHBIE, TOKa3aTeIbHEIC,
nmorapuMudeckue, TPUTOHOMETPUUYECKUE
YpaBHEHHUs, CBOAAIIMECS K  JIMHEHHBIM |

KBaJApaTHBIM, a4 TAKXKC aHAJIOTUYHBIC HCPABECHCTBA U
CHUCTCMBI.

OK 1,234

®poHTaJIBHBIN ONIPOC;
WHAUBUAYaJbHBII
OTIpoC.

[IpakTnyeckas
pabora

KonTposb
CaMOCTOSITEIbHOM
paboOTHI IO TEMaM

V¥ 10 Pemate nmpocTeiinime KoMOMHATOPHBIE 3a/1a4l
METOJIOM Tiepedopa, a TaKKe C HCIOJb30BAaHHEM
M3BECTHBIX (hOpMyI.

OK 1,234

OpoHTANIBHBIN 0IPOC;
WHAUBUAYaIbHBII
OTIpOC.

IIpakTuueckas
pabora

KonTposb
CaMOCTOSITEIbHOM
paboThI IO TeMaM

Y 11 Pacmo3HaBaTh Ha 4epTekKax M MOJEIIX

OpOHTAIIBHBIN OIIPOC;

MPOCTPAHCTBEHHBIE bopmsr; COOTHOCHTD | WHAWBUYaJIbHBIN
TpeXMepHble OOBEKThI C HUX OMNHMCAHUSAMH, | OIPOC.
1300paKeHUSIMH. [IpakTuyeckas

0K 1,234 pabota

Y 12 OnwucelBaTh B3aUMHOE pacrnojiokeHue | OpoHTaIbHBIN 0npoc;




MPAMBIX U IUIOCKOCTEMN B MPOCTPAHCTBE.

WHIUBUTyaJIbHBIN
o1poc.
[IpakTnueckas
paboTta

VY 13 H300pakaTh OCHOBHbIE MHOTOTPaHHUKH WU
KPYIJIBIC TCJIA; BBIMOJJHATE YCPTCIKHU IO YCIIOBUAM
3amad. CTpouTh TpPOCTEHIIHE CceYeHHS KyoOa,
[IPU3MBI, TUPAMHUJIBI

OK 1,234

@pPOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
ompoc.

IIpakTrnueckas
pabota

Kontpons
CaMOCTOSITENIBLHOMN
paboThI IO TEMaM

V1 4 Pemarh miaHUMETPUYECKHE U IPOCTEHIINE

@pOHTAIBHBIN OIIPOC;

CTCPCOMETPHUICCKUC 3aJadu Ha HaXO0XJACHUEC HHI[HBHI[yaHBHLIi/JI
FeOMETPUUECKUX BEJIINYUH (mmH, YIJIOB, | OIpOC.
ionaien, o0beMoB [IpakTuueckas
0K 1,2,34 pabota
KoHnTpoib
CaMOCTOSITEIbHOU
paboTHI IO TEMaM
3HaHue

3 13HayeHne MaTeMaTHYECKON HAyKH ISl PEIICHUS
3aJja4y, BO3HUKAIOLUX B TEOPUU U IIPAKTUKE;
LIMPOTY U B TO 7K€ BPEMs OIPaHUUYEHHOCTb
MIPUMEHEHHsI MAaTEMATUYECKUX METOJIOB K aHAIIU3Y
U MCCIIEI0OBAHUIO MTPOLIECCOB U ABJICHUN B IPUPOJIE
1 O0ILECTBE.

@pOHTAIBHBIN OIIPOC;
WHVBH1yaJIbHBIN
ompoc.

[IpakTnyeckas
paboTta

3 2 3HaueHHe NPaKTUKU U BOMPOCOB,
BO3HUKAIOMIMX B CAMOW MaTeMaTHKe JIJIs
(dbopMHUpOBaHUS U PA3BUTHUSI MATEMATUYECKOM
HAyKH; UICTOPHUIO PA3BUTHS MOHATHS YUCa,
CO3JaHMS MaTEeMaTHYECKOI0 aHaJIN3a,
BO3HMKHOBEHHUS U Pa3BUTHUSI TEOMETPHUHU.

®poHTaJIBHBIN ONIPOC;
WHAUBUAYaJIbHBII
OTpoc.

[IpakTuyeckas
pabora

3 3 YHuBepcaibHbII XapaKTep 3aKOHOB JIOTUKU
MaTeMaTHUYECKUX PACCYXICHUM, UX TPUMEHUMOCTh
BO BCEX 00JIACTSAX YEIOBEUYECKON JESITENbHOCTH.

®poHTaTBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTryeckas
pabora

3 4 BepoATHOCTHBII XapaKTep pa3InyHbIX
MIPOLIECCOB OKPYKAIOLIETO MUPA.

@poHTAJIBHBIN 0IIPOC;
VHAWBUAYaJIbHBII
OIIpoC.

[IpakTrueckas
pabota

3 5 OcHOBHBIE MAaTEMAaTUYECKUE TEPMUHBI U
HNOHATHUSA, POPMYJIBI AITeOpbl U FEOMETPUH.

OpOHTAIIBHBIN OIIPOC;
VHAWBUAYaJIbHBII
o1poc.

IIpakTrueckas
pabota

B ¢opme
KOHTPOJIbHOM
paboThI

( 1 cemectp)

Y DK3aMCHa
( 2 cemectp).




3 6 OnpeneneHus ASMCTBUTEIBHOTO YUCTA,
a0COTFOTHON ¥ OTHOCHUTEIHHON MOTPEITHOCTH
NPUOIIMKEHUN; IPAKTUIECKUE TIPUEMBbI
BBIYHCIIEHUN C HpI/IGJII/I)KeHHLIMI/I JaHHBIMU.

OpOHTAIBHBIN OIIPOC;
WHIUBUTyaJIbHBIN
o1poc.

[IpakTnueckas
pabota

3 7 OnpeneneHus: KOPHSI HATYPATIbLHOM CTETICHH U3
YHciIa U CBOMCTBA KOpH:, CTCIICHHA C
pallOHAJIbHBIMU IIOKA3aTC/IsIMU U €€ CBOﬁCTBa,
CTCIICHHU C IICfICTBPITGJ'IBHBIMH IIoKasareijisiMu U €€
CBOWCTBa, Torapudma 4uciia, CBOMCTBa
Jorapu(pmMoB, OCHOBHOE JIOTapU(PMUIECKOE
TOXACCTBO, ACCATUYIHBIC U HATYPAJIbHBIC
JI0TapUQMBbI.

@pPOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
ompoc.

IIpakTrnueckas
pabota

3 8 OCHOBHBIE MOHATHUS CTEPEOMETPUU, AKCHOMBI
CTEPEOMETPHUH H CIEJCTBUS U3 HUX, B3aUMHOE
pAacIoyIoKeHUE MPSIMBIX, TPSMON U TIOCKOCTH,
IBYX IJIOCKOCTEW B IIPOCTPAHCTBE, OCHOBHBIE
TEOPEMBI O TAPAIISITEHOCTH MPSIMOH | TIIOCKOCTH,
HapajIeNIbHOCTH JIBYX IUIOCKOCTEH, CBOMCTBA
MapajuIeIbHOTO MPOSKTUPOBAHUS U X
MIpUMEHEHHE I N300paxeHus puryp B
CTEPEOMETPHUH, TTOHITHE YTIIa MEXIY MPSIMBIMH,
yriaa Mexay IpsIMOM U IJIOCKOCTBIO, OCHOBHBIE
TEOpEeMBI O NEPHEHAUKYIIPHOCTH IPAMOIl U
IUIOCKOCTH, MOHSTHE ABYTPAHHOIO yIla, yria
MEX]ly IUIOCKOCTSIMU, ITOHATHE JINHEWHOTO yIIa,
IPU3HAK NEPIEHAUKYIIPHOCTH JBYX IIIOCKOCTEH.

@pOHTAIBHBIN OIIPOC;
WHVBHTyaJIbHBIN
ompoc.

[TpakTnueckas
pabota

3 9 Onpenenenus U GOPMYIIbI YHCIIA
MepECTaHOBOK, Pa3MEIIeHUH, coueTaHnui, GOopMyITy
ouHoma HeroToHa.

®poHTaJIBHBIN ONIPOC;
WHAUBUAYaJbHBII
OTpoc.

[IpakTnueckas
pabora

3 10 Onpexnenenust BEKTopa, ACHCTBUI HaAJT
BEKTOpPaMHM, CBOMCTBA ICUCTBUM HaJl BEKTOPAMH,
MOHATHE MPSAMOYTOJIbHON AEKAPTOBOM CUCTEMBI
KOOPJHMHAT Ha IJIOCKOCTH M B IPOCTPAHCTRE,
MpaBujia ACHCTBUN HAJl BEKTOPaMHU, 3aJaHHBIMHU
KoopauHaTaMH, (GOPMYIIbI ISl BBIYUCIICHUS JITUHBI
BEKTOpa, yIiia MeXKIy BEKTOPaMH, PACCTOSHUS
MEXIY IBYMSI TOUKAMH.

®poHTaTBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTrueckas
pabora

3 11 Onpenenenue paauana, GopMysbl IepeBoia
IpaayCcHOM Mephl yria B paJlaHHYI0 U 00paTHO,
OmpeieJIeHuEe CUHYyCca, KOCUHYCa, TAHT€HCA U
KOTaHTeHCa yIJia, OCHOBHBIE (OPMYIIBI
TPUTOHOMETPHH, TOHATHS OOPATHBIX
TPUTOHOMETPUYECKHUX (PYHKITHIA.

@poHTAJIBHBIN 0IIPOC;
VHAWBUAYaJIbHBII
01poc.

[IpakTrueckas
pabota

3 12 Onpenenenue ynciaoBoil GyHKINU, CIOCOOBI
3aJjaHus, IpocTeire npeodpa3oBaHus rpauKoB
¢GbyHKIMH, cBOMCTBa (PyHKIIMU, 0OpaTHON GYHKINH,

OpOHTAIIBHBIN OIIPOC;
VHAVBUAYaJIbHBII
01poc.




ee rpauk, CIoKHOU (QYHKUIUH, apuPMETHIECKHE
orepanuu HaJl GYHKIHSIMH, CBOMCTBA U rpaduKu
MOKa3aTeNbHOM, JJorapu(pMUIECKON U CTETIEHHOMN
(byHKIMHU, CBOMCTBA U TpauKH
TPUTOHOMETPUYECKHUX (PYHKIUI, CBOIICTBA U
rpaduKu 0OpaTHBIX TPUTOHOMETPHYECKHIX

byHKINH.

[IpakTrnueckas
pabota

3 130mnpenenenne MHOrorpaHHUKa, €ro
[IOBEPXHOCTHU, IOHSTHE IPABUIILHOTO
MHOTOTPaHHUKA, OIIPE/IETICHUE [TPU3MBI,
napajJlesIenuIe1a, BUJIbl IPU3M, OIIPEICIICHUE
MIAPAaMU/IbI, IPABHIIBHOM TMPaMUbI, YCEYEHHON
MpaMH/Ibl.

@pPOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
ompoc.

IIpakTnueckas
pabota

3 140mnpenenenue Tena BpaleHus: U MOBEPXHOCTH
BpaIlleH!sl, OTIPE/ICIICHNUS IIMITNH/IPa, KOHYcCa,
mapa, cepbl, CBOHCTBA TEOMETPHUECKHX Tell.

@ pOHTAIBHBIN OIIPOC;
WHIUBUTyJIbHBIN
ompoc.

IIpakTrueckas
pabota

3 15 Onpeaenenune nmociaea0BaTEIbHOCTH,
oTpejieNieHue Ipe/elia Nocaea0BaTelbHOCTH,
oTpeieJIeHUue HEMPEPhIBHOCTH (QYHKIIUU B TOYKE,
CBOMCTBa HEMIPEPHIBHBIX (PYHKLNMN, OTpeieNieHue
MIPOM3BOJIHOM, €e reoMeTpudecKuil u pusnueckuit
CMBICI, TIpaBuiia U hopmyIbl quddepeHITnpoBaHUS
(dbyHKIIUH, OTIpeiesieHne BTOPOM MMPOU3BOTHOM,
00IIIyIO CXeMy TTOCTPOCHHS TpadUKOB PYHKITUH C
MTOMOIIBIO TPOU3BOHOM, OTNIpE/IeTICHHE
epBoOOpa3HOH, OIpeieIeHHe HeoPeaeEHHOTO
MHTErpajia U ero cBoicTaa, (opMyIibl
WHTETpUPOBAHUs, CIIOCOOBI BHIYMCIICHUS
HEONPeeIEHHOTO UHTErpaja, onpeesieHue
OTIpEeIeIEHHOT0 UHTErpaia, ero reoMeTpuIecKuit
CMBICIT M CBOMCTBA, CIIOCOOBI BHIYUCIICHUS
TJTIONIAJICH KPUBOJIMHEHHBIX Tpaneuuid ¢ MOMOIIBIO
OTPEJIeIEHHOT0 UHTErpaa.

®poHTaJIBHBIN ONIPOC;
WHAUBUAYaJIbHBII
OTIpoC.

[IpakTnyeckas
pabota

3 16 [NonsTHS 00BEMA TEOMETPHUECKOTO TEIA,
(bopMyIbI 1Sl BEIYUCICHUS 00BEMOB
r€OMETPUYECKUX TeJl, MIOMIAN TIOBEPXHOCTH
TreOMETPHUECKOTO0 Tela, GOopMYJIbl Ui BHIYUCICHUS
00BbeMOB, (POPMYIIBI 7Sl BEIYKUCICHHUSI IJIOLIa1eH
MOBEPXHOCTEH TIeOMETPUYECKHX Tell.

®poHTaTBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTnyeckas
pabora

3 17 Onpenenenue BEpoOsITHOCTU, ONIPEIETICHUE
CllydaifHOM BeIMUYUHBI U e€ PYHKIUU
pacripeiesieHus], ONpeAeIeHus CyMMBbI COOBITHH,
MIPOU3BEICHUS COOBITHI, YCIIOBHOW BEPOSTHOCTH,
(bopMyIUPOBKH U (POPMYIIBI TEOPEM CIIOKEHHS U
YMHOKEHUS BEPOSITHOCTEN.

@poHTAJIBHBIN 0IIPOC;
VHAWBUAYaJIbHBII
O1poc.

[IpakTrueckas
pabota

3 18 CriocoOslI pemieHuit cnocoObl pereHni

OpOHTAIIBHBIN OIIPOC;

UppalMOHAILHBIX YPaBHEHUH U HEPABEHCTB, WH/IMBUTyaJIbHBIH
crocoObl pelIeHns CUCTEM JIMHEMHBIX YpaBHEHUI ¢ | ompoc.
JIBYMsI HEM3BECTHBIMHU, CTIOCOOBI peIIeHUs [IpakTnueckas

10




MPOCTEHUIINX TOKA3aTEeNbHBIX U JIOTapU(PMUIECKUX
YPaBHEHUH, CLIOCOOBI pElIeHUs] T0KA3aTENbHbIX U
norapu(pMUIECKUX HEPABEHCTB, CIOCOOBI PEeLICHHS
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH,
CocoOBI pelIeHNus IPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB, METO/]
HMHTEPBAJIOB PELUICHUS PAllMOHAJIbHBIX HEPABEHCTB.

pabota

11




1.4.PacnpeneieHre TUIIOB OIIEHOYHBIX CPEJCTB 10 3JIEeMEHTAM 3HAHUI U YMeHUH TeKyllero KOHTPOJIA

Coaep:kanue  y4yeOHOro
MaTepHaJia 1o NporpamMme

Tun KOHTPOJBHOI'O 3a1aHUs

YA vy Y| Iy | 3|3|3)|3 3 (3333|3333

111 11112 |3]|4 101117111 1)1
01 3| 4 112|3|/4|5|6|7|8

Tema 1 Beenenue 313 |3

Tema 2 Pa3zputue noHATHS O 5

qrcie

Tema 3 KopHu, crenenu u 5 5

sorapumsl

Tema 4 I[psiMble U MIIOCKOCTH 5) 5

B IPOCTPAHCTBE

Tema 5 Kombunaropurka 5 5

Tema 6 Koopaunats! u 5 5 5

BEKTOPBI

Tema 7 OcHOBBI 5 5

TPUTOHOMETPHHU

Tema 8 OyHkuMKM 1 UX 5 5

CBOICTBa U rpaduku

Tema 9 MHOTOrpaHHUKH U 515 5 5|5 5

KpYyTIJble Tela

Tema 10 Havana 5 5

MaTeMaTH4eCKOr0 aHaIN3a

Tema 11 Uuterpan u ero 5

MIPUMEHEHHE

Tema 11 DnemeHTsl TEOpUU 515

BEPOSITHOCTH. DIIEMEHTHI 5 5

MaTeMaTH4YeCKON CTATHUCTHKH.

Tema 12 YpaBHeHus u 5

HEPaBEHCTBA.

12




1.5.

Pacnpeue.nelme THIIOB OL€HOYHBIX CPEACTB IO 3JIEMEHTaAM 3HAHUH U yMeHHﬁ KOHTPOJ/IMPYEMBIX Ha HpOMe)KyTO‘lHOﬁ aTTeCcTalnum

Coaep:xanue  y4yeOHOro
MaTepuaJa 1o nporpamMmme

Tun KOHTPOJBbHOI'0 3a1aHUA

YA VIVIVI]VI]Y]Y]Y[V]Y]Y vy 3 3 33 [3[3]3]3]3]3]3
2134|5678 9|1]1 111 5 7 10211 (1(1/21)1(1|1|1
0|1 3| 4 213/4|5|6|7|8
Tema 1 Beenenne
Tema 2 Pa3Burne noHsTHs 0 1, 1
quCie .
Tema 3 KopHu, crenenu u 1, |1, 1, 4 1, 1
Jorapumsl 4, | 4, 4 6
6 |6
Tema 4 Ilpsimbie U TUIOCKOCTH
B IIPOCTPAHCTBE
Tema 5 KomOunaTopuka 4 4
Tema 6 Koopaunats! 2,
BEKTOPBI 4
Tema 7 OcHOBBI 1 1, 1, 1,
TPUTOHOMETPHH g 6 g
Tema 8 OyHKIMU U UX 1, 1 1
CBOICTBA U rpaduKH 6
Tema 9 MHOrorpaHHUKH 1 4, 4, | 4, 2|2
KpyTJIbIE TeNa 6 6 |6
Tema 10 Hauana 4, | 4, | 4, 4, 2
MaTEeMaTHYECKOTO aHAIM3a 6 |6 |6 6 gr
Tema 11 Uuterpan u ero 4 4,
NpUMEHEHHE . 6
Tema 11 DreMeHThI TECOPUU 4 4 2
BEPOSITHOCTH. DIIEMEHTBI ,
MaTeMaTHYEeCKOU CTATUCTUKH. 4
Tema 12 YpaBHeHus u 4, 1, 1, 1
HEpaBEHCTBA. 6 6 6 g
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2. CIEUM®UKALIUA OHEHOYHbBIX CPEICTB

2.1Ha3nayeHue

Crnenudukanueii ycTaHaBIMBAIOTCS TpeOOBaHMA K COACPKAHUIO U O(OPMIICHHUIO
BapHAHTOB OIICHOYHOTO CPEJCTBA MPAKTUYECKask paboTa.

ITpakTrueckas paboTa IpeaHa3HAYCHA TSI MeKyue2o KOHmpo.ia N OLIEHKU 3HaHUH 1
YMEHHUH CTYIEHTOB MO Tporpamme yueOHOH AucHHILIHHBI «MaremaTnka» u 00pa3oBaTeIbHON

nporpammbl CIIO 1o crnernuaibHOCTH
obopymoBaHue

13.02.02 TeruiocHaOXeHUE U TEIIOTEXHUYECKOE

KonTHnHrenT arrecryembix: cmyodenmul 1 Kypca

2.3 ®opMa u yCJAOBHS aTTECTAIMU: TEKYIIUH KOHTPOJb MPOXOIUT B BUIC BBITIOJHCHUS
3aJlaHUN MPaKTUYECKON paboThl ,IPOMEXYTOUHasi aTTecTtauus B Qopme
pabotsl ( 1 cemecTp) m sKk3amMeHa ( 2 ceMecTp Ha) MPHU TOJOKHUTEIBHBIX PE3YJIbTaTax

KOHTPOJIBHOM

TEKYIIET0 KOHTPOJIS.
2.4 BpeMs BbINOJIHEHUS:

MOArOTOBKA 5 MUH;
BBIITOTHEHWE 2 4ac 50 MuH;
obopMmIileHHE U cjaya S MUH.
Bcero 3 wgac_ 0 MUH.

2.5.PekoMenyeMasi JiuTepaTypa s pa3padoTKU OLEHOYHbIX CPeICTB U NMOATr0TOBKH

00y4aromuXxcs K aTTecTaluMm.

ObecnieueHre TUCIUIUIMHBI YY€OHBIMH H3TaHUSIMU

Knurootecne4eHHOCTh
Budauorpaduyeckoe onucaHue H3IaHUs OcnosHas/ Kompo
(aBTOP, 3arﬂaBne,K1:)?1n,chflec)T0 W IO/l U3IaHNS, | JONMOJHHUTEILHAS K. B 61 (%_11, DJIeKTPOHHBI

p JHUTEpaTypa CIIGIDY € pecypchbl
bammakos, M. 1. ocH 2BC
Maremaruka. — Mocksa : KHoPyc, 2019 - 394 c. BOOK.ru
boromonos, H. B.
AnreOpa ¥ HavaJsia aHaju3a : Y4ueOHoe mocooue SEC I0naiir
Jlist CI1O / BoromosioB H. B. — DnexTpoH. naH. ocH 2D opall
Mocksa : U3znarensctBo FOpaiit, 2019— 240 c.
boromomnos, H. B.
[IpakTHueckue 3aHATHS 110 MaTeMaTHUKE B 2 4.
Yacts 1 : yaueOHOE mOCOOME /I MPUKIIATHOTO .
6aKaJIaBpIzEIIITa / H. B. Boromonos. — 11-e u3n., OcH ObC HOpaiit
nepepad. u gom. — Mocksa : M3maTenscTBo
FOpaiit, 2019. — 326 c.
boromonos, H. B.
[IpakTHyeckue 3aHATHs 10 MaTeMaTHUKe B 2 .
Uactb 2 : Yuebnoe mocooue s CIIO /
boromonoB H. B. — 11-e u3n., mep. u gom .—  |0CH ObC IOpaiit
JneKTpoH. AaH. — Mocksa : 3naTenbcTBo
HOpaiit, 2019 .— 251 c.— (IIpodeccuonansHoe
oOpa3oBaHme).
JamasH, A. A. o1 2ObC
Matemartuka : YueOHUK .— 3, HCTIp. U JOT. — ZNANIUM
Mocksa : OOO "HayyHo-u31aTe€nbCKUM LIEHTP
NHOPA-M", 2018 .— 544 c.
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http://www.book.ru/book/929528
http://www.book.ru/book/929528
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434367
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=967862

[Iunosa, JI. . o 2OBbC
MaremaTuka : YueOHoe mocooue .— Mocksa : ZNANIUM
00O "Hayuno-uznarensckuii nentp MHOPA-
M", 2019 .— 238 c.

Jlopodeena, A. B. ot ObC HOpaiit
Matemaruka. COOpHUK 337124 : YueOHO-
npaktuaeckoe nocooue st CI1O / [Topodeera
A. B. — 2-e u3n. — DnektpoH. qaH. — MOocCKBa :
M3narensctBo Opaiit, 2019 .— 176 c.

bammakos, M. . JTo1I 45
Matematuka : y9eOHUK JJIs1 UCIIOJIb30BAHUS B
y4eOHOM MpoIiiecce 00Opa3zoBaTEIbHBIX
VIPEXKICHUH, peATH3YIONMUX TPOTPaAMMBbI
HAYAJILHOTO M CPETHETO CIEITHAIEHOTO
oOpazoBanus / M.W.bammakos .— 10-e u3n.,
ctep. — Mocksa : Akagemus, 2015 .— 251 c.

Bbarmakos, M. . o1 39
Matemartuka: anredpa u Hadasaa
MaTeMaTHIeCKOTO aHAIN3a, TEOMETPHS | YICOHUK
[[UTS CTYIEHTOB YUpEKICHUH CpeTHETO
npodeccrnoHaIbHOTO 00pa3oBaHusi| /
M.U.bammakoB .— 3-¢ u3J., crep. — MockBa :
Axanemus, 2017.

2.6 .UnTepHeT pecypcenl:
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. KomruiekT BapraHTOB IPAKTUUECKUX paboT
3agaHus JJ15 NPOBeeHUs TEKYIIEro KOHTPOJIs

Pa3gesn Pa3BurTHe NOHATHS 0 YHCJIE

IIpakTuyeckas padora «Pa3BuTHE MOHATHSA O YUCIIE»

1 BapuanT
1. 3anuIInTe Yucio B CTAaHAApTHOM BUJC!:
a)730000000; 0)0,0000025;
8)0,24 *10%; r)75,2%10%,
2. IIpencraBbTe OOBIKHOBEHHYIO IpOOb B BUJIE IECSITUYHOM MEPHOANUYECKON APOOH:
13, 35
a) 1567 ) 111
3. Brruucnure:

i +i% 1% + 217 —i%,
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http://znanium.com/go.php?id=990024
http://znanium.com/go.php?id=990024
https://www.biblio-online.ru/bcode/426506
http://knowledge.allbest.ru/programming
http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

4, Haitgure conpspxk€HHOE YUCIIO KOMIUIEKCHOMY YUCHTY:
z=4 + 5.

o. OO6partuTe YUCTHIE TEPHOANYECKHE JECATUUHBIE JPOOU B OOBIKHOBEHHBIE:
a) 0,42); ©) 0,(513).

6.  OOparure cMeUIaHHBIEC IEPUOINICCKUE IECATHYHBIC IPOOH B OOBIKHOBEHHBIE IPOOH:

a) 0,0(27); 6) 0,0(01).

7. Hausl uncna  Z3= - 1 +3 i, Z,= 4 + 5i. Beruncure:

a) MOJIyJIM YUCEN Z1 U Z2,

0) cyMMy YHCeN Z1 U Zy;

B) PA3HOCTh YHCEIl Z1 U Z;

I) IPOU3BEACHUE YUCEN Z1 U Zo.

8. [ocTpoiiTe KOMIUIEKCHBIEC YUCIIa B KOOPUHATHOM MJIOCKOCTH:
7= -1+3i, 2,=4 + 5i.

12,8:0,64+3,05:0,05
2 .4

8-:11--1
3 9

9. Haiigure 3Hauenue npoou:

2 BapuaHT

1. 3anumwure YKCIO B CTAaHJAPTHOM BHJIC:

a) 37000000; ©)0,00000052;
B) 0,42%10™; r)52,7%10°.

2. [IpencraBpTe 0OBIKHOBEHHYIO IPpOOh B BU/IE ACCITUUHON MEPHUOTNUECKON TPOOH:
3 95

a) 11 ) 333
3. Beruucnure:
2% 0% +i% 4% 4%,
4. Haiinute conpspk€HHOE YMCIIO KOMIUIEKCHOMY YUCTY:
z=4 -T7i.
5. O0OpaTuTe YUCThIE IEPHOTUICCKUEC NECATUIHBIC TPOOH B OOBIKHOBEHHBIC:
a) 0,(72); ©6) 0,(918).
6. OOparuTe CMEIIaHHbIC MTEPUOUUSCKHIE IECATUYHBIC IPOOH B OOBIKHOBEHHBIC IPOOH:
a) 0,3(6); ©6) 0,11(6).
7. Hausl uncna  Z1= - 3 +5i, ,= 4 -7i. Beiuucnure:
a) MOJYJIU YKCeN Z1 U Z7 ;
0) cyMMy uuCen Z; U Zy;
B) Pa3HOCTh 4HCeN Z1 U Zy;
T) IPOU3BEACHUE YHCET Z1 U Zo.
8. TlocTpoiiTe KOMIIEKCHBIE YUCIIa B KOOPMHATHOM TIIOCKOCTHU:
Z1=- 3+ 5i, z,=4 -7i.

9. HaiinuTe 3HaueHUE IpOOH: 2034:9-(539-7,39)
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Kputepuu onenku

3anaHus bannst [Ipumeuannue
1,2, 3,4 8 Kaxnpiii mpaBuibHbI oTBET 1 Oamt
56,7 18 Kasxpiii mpaBUIIbHEIN OTBET 2 Oauia
8,9 9 Kaxxnprit mpaBunbHBIM 0TBET 3 Oaiuia

H IIKaJa nmepesoaa 0a/JI0B B OTMETKH

OTMeTKa

Yucjo 0217108, HEO0OX0AUMOE JIsI
MOJIy4eHHsI OTMETKHU

« 5» (OTINYHO) 33-35

« 4 (xoporo) 27 - 32

« 3» (YIOBJIETBOPHUTEIHHO) 18 - 26
« 2 « (HEYIOBIIETBOPUTEITHHO ) MeHee 18

OT1Berbl Kk padore «Pa3BuTHE IOHATHS 0 YUCIIE»

3anganue Bapwuant 1 BapuanT 2
L a) 7,3*10%  6)2,5*10°; a) 3,7%10"; 6) 5,2*107";
B) 2,4*10; 1) 7,52*10". B) 42%10% 1) 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 —; 0) —. —; 0) —.
Y33 ) 33 2T ) 37
3 1 11 7
6 a) —; 0) —. a) —; 0) — .
110 990 30 60
a) |z,|=10; |z,|=/4%; a) |z,|=+/34 |z,|=165 6)1-
7 0) 3 +8i; B)-5-2i r) -20 + 2i; B) -7+ 12i; r)23-i.
7i.
z:=-3+5i
y ! y A
z;=-1+3i T
vyt ¢ ' c +
: i \ T
— X 1
tI | /.I | > T T X\
1 I I I I —>
my, X Z,=4 + 5i
of T
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1)

vol || x

=4 -7i

9 16,2 -147,6

Pasnen . Kopau, crenenu u sorapudmbl

IIpakTnueckas padora «KopHu, crenenu u jgorapugmbi»

1 BapuanT
Al. Yopoctuth BbIpaxenue u Hati x: Ilgx=1g8+2Ig5-1g10 -1Ig2
10; 2) -1; 3)-10; 4)O0.

A2 Haitmute xopenb ypaBHenus log (3x +1) =3
1) 11; 2)1; 3) -10; 4) <.
3
A3. YKaxuTe NpoMeKyTOK, KOTOPOMY IMPUHAJJIEKUT KOPEHb YPAaBHEHUS
logs (4—x)+logs2=1
1)(-3;-1);2)(0,2);3)[2,3]:4)[4:8].
A4. Haiimmre cymmy kopHeii ypasuenns log,; X° = log, (9x — 20)
1)-13; 2)-5; 3)5  4)9.
AS5. Pemnte HepaBeHcTBO logz(4—2x) =1
1) (-0;0,5152) (-00;21;3) [2; + 0 );4) [ 0,5+ 0).

B1. Pemure HepaBenctBo log:(3x+2) = log; (x—1)
2 .. .2 .
1)(1;+00);2)(-00;— 3 1;3)[-15;, — 5]; 4) peleHui Her.

B2. Pemute nHepasenctso log, (6—-3x) >-1
9

1) (-10; +o0); 2) (-0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. HaﬁHHTe YUCJIO MOCJIbIX OTPULATCIBHBIX pCI_HeHI/Iﬁ HCPAaBCHCTBA
lg(x+5) < 2-1Ig2

1) 5; 2) 4; 3) 10; 4) HU OJTHOTO.
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2 BapuaHT

Al. Yopoctuth Bblpaxkenue u Hauth x: lgx=1g12-1g3+ 2Ig7 -Igl4

1) 14; 2) -1; 3)-10; 4)0.
A2 Haiinute xopenb ypaBHeHus 10g s(2x -4) =2
1) 11; 2)145; 3) -10; 4) <.
3
A3. YKaxuTe MpoOMEeKYTOK, KOTOPOMY IPHHAICIKUT KOPEHb YPaBHEHUS
10g0,4 (5 - Zx) - 10g0,4 2=1
1) (-0;-2);2) [-2;11;3) [ 152 ]54) (2; +o0).
A4. Haiinute cymmy KopHe#t ypaBHenus Ig (4x—3) =21g x
1) - 2; 2) 4; 3) -4; 4) 2.
AS. Pemnre HepaBeHcTBo logg (5 — 2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + o).
B1. Pemure HepaBeHCTBO log 1 (4x-2) <log 1 (3x +1)
3 3
2 .. .2 .
1)(3;t);2) (-00; — 3 1;3)[-15 — 3 ]; 4) penieHwmii HeT.
B2. Pemute HepaBenctBo log, (1-1,4x) <-1.
10 .. PR :
1) (0,5; +o0);  2) (-00; — - ), 3)(14,2); 4)(057).
C. Haiigute 4ucio MHeablX pemicHWi  HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeuyHO MHOTO; 4) HU OJTHOTO.
Kpurepun ouenku padornl
3agaHus bamel [Tpumeuanue
Al — A5 5 Kaxxpit mpaBuibHBIN OTBET 1 Oayn
B1 -B2 4 Kaxp1it mpaBuiIbHBIN OTBET 2 Oayia
C 3 Kaxip1it mpaBuiIbHBINA OTBET 3 Oaiia

MaxkcumanbHbli 0at 3a paboty — 12 6as/ioB

IIIkana nepeBoaa 0a/1710B B OTMETKH

OrMmerka Ymucio 621108, HeOOX0AUMOE Il MOJTYYEHHS OTMETKH
« 5» (0TIM4HO) 12-11
« 4» (xoporo) 10-9
« 3» (yIOBJIETBOPUTEIHHO) 8-7
« 2 « (HEYJOBJIETBOPUTENBHO) MeHee 7

OTBeThI
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1 Bapuaunr 2 Bapuant
Al |1)10 1) 14
2) 14
A2 | 4) % ) 14,5
A3 | x =2;[2;3] (3) x =2,1;(2; + ) (4)
Ad |x1 =4; x, =5; 4+5=09; (4) x1 =1, x, =3; 1+3=4;(2)
A5 0;0,5](1) oo; - 1,5) (1)
Bl |; +) (1) b; +00) (1)
-1;2
B2 xe (LB xe(-w;—%)(Z)
Cl |xe (-5;45], x=-4;-3;-2;-1.(2) xe (2;7], x=-3;4;5;6;7. (1)

Pazgen IIpsiMble U VIOCKOCTH B MIPOCTPAHCTBE
TecToBasi paﬁoTa «HpﬂMbIe U IIJIOCKOCTH B MMPOCTPAHCTBE».

1 BapuanT

Yposens A.
1.Hanucate 0003HaUeHHE NPSIMBIX.
2.Hanucate 0003Ha4Y€HHE OTPE3KOB.
3.HamucaTts 0003HaUEHUE YIIIOB.
4. HanucaTth 0003Ha4YE€HHE TIJIOCKOCTEH.
5.CKOJIBKO TJIOCKOCTEW MOYKHO MTPOBECTH Y€pPE3 OJIHY MPAMYIO?
6.CKOJIBKO TIJIOCKOCTEN MOKHO MPOBECTH YEPE3 BE MapAIJIEIbHbIC TIPSMbIE?
7.CKOJIBKO TIJIOCKOCTEN MOKHO MPOBECTH YEPE3 BE MEPECECKAIOIINECS MPSIMBbIE?
8. CKOJIBKO TJIOCKOCTEH MOYKHO MTPOBECTH YEPE3 IBE CKPEIIUBAIOIINECS MPSIMbIE?
9. Ilpsimble a u 6 mapayienbHbl TPsMOH ¢. Kak pacmosiokeHbl MexX 1y cO00i nmpsMbie a U 87
10./IBe MI0CKOCTH MapasuIeIbHBI OTHOM TpsiMoii. [TapaniensHbl Jin OHU MEX Ty coO0i?
11.IImockocth o Il B, a X y= a, p X y= 6. UTO MOXKHO CKa3aTh O NPSIMBIX d U 67

12.V tpeyrosibHUKa OCHOBaHUE paBHO 18 cM. Uemy paBHa cpeaHss JIMHUSA TPEYrojbHUKA?

13.CropoHbl OCHOBaHU Tparnenuu paBHbl 12cM u 7cMm. UeMmy paBHa CpeHssl JUHUS Tpaneuun?

14.Y nanHOTrO 4eThIPEXyroJbHUKA MPOTUBOIIOJIOKHBIE CTOPOHBI PABHBI U MapaJiiebHBL.
Jwuaronanu paBubl 15¢M u 13 cMm. SIBIISIETCS JTM 4ETHIPEXYTOJIBHUK MPSIMOYTOJIbHUKOM?

Yposensn B.

15. Touku K, M, P, T He nexat B ogHOM mmiockoctH. Moryr nu npsmeie KM u PT
nepecexkaTbesi?

OtBeT 000CHOBATH.
16. CxeMaTu4HO M300pa3uTh MIIOCKOCTh @ B BUJE Mapajuieaorpamma. BHe ee mocTpouThb
otpe3ok AB,

HEe MapajienbHbIH eil. Uepe3 koHIBI oTpe3ka AB 1 ero cepennny M mpoBecTH
MapajuiebHbIE MIPsSMBIE,

nepeceKarollue MIOCKOCTb ¢ B Toukax A1, By u Mi. Haiitu umnny otpeska MM, , eciin
AA;=13 M,

BB1="7 m.

Yposens C.

17. I[aHLI JABC MMapaJUICIIBHBIC IINIOCKOCTU M HC JICKallasd MCKJIY HUMHU TOYKa P. ﬂBe
IpsIMBIC,
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MPOXOJIAIIME Yepe3 TOUuKy P mepecekaroT OMMKHIO K TOYKEe P IIOCKOCTh B TOYKaX
A1 n A,

a JaJbpHIO B TOuYKax Bi u By coorBerctBeHHO. Haiinure munHy otpeska BiB; , ecinu A1A4»
=6 cM

u PAq ZA131:3 2.

TecToBasi paﬁoTa «HpﬂMble H IIJIOCKOCTHU B MIPOCTPAHCTBE.

2 BapuaHT
Yposens A.

1.Hanucate 0003HaU€HNHE TUIOCKOCTEH.
2.Hanucate 0003Ha4eHUE MPSMBIX.
3.HanucaTts 00603HaUY€HUE YTIIOB.
4.Ha3oBuTe OCHOBHBIE (DUTYpPHI B IPOCTPAHCTBE.
5.CKOJBKO TIOCKOCTEH MOXHO MPOBECTU YePe3 TPU TOUKHU?
6.Moryr nu mpsmMas U IUIOCKOCTb MMETh JBE OOIIME TOYKH?
7.CKOJIBKO TJIOCKOCTE MOXKHO MPOBECTH 4epe3 NPSIMYI0 U HE JIeKallyl0 Ha Hell TOuKy?
8. CKOJIbKO MOXET OBITh OOMIMX TOYEK Yy MPSMOM U TIJIOCKOCTH?
9. Bcerna nm yepe3 JBe mapajjiesibHbIE MPsIMblE MOKHO IMPOBECTH IIOCKOCTH?
10.BepHO 71, 4TO IUIOCKOCTH TapajuieNibHBI, €CIM MIpsAMasi, JieKalasis B OJHOM IUIOCKOCTH,
napajuiesbHa

JIPYro IIoCKOCTU??
11.ITnockocte o || B, mpsiMas M JIEKUT B IUIOCKOCTH o. BepHo 1u, yTo mpsimas M
napajuiesbHa

MII0CKOCTH [3?
12.V tpeyrosibHuKa ocHOBaHHE paBHO 10 cM. Uemy paBHa cpeaHss JIMHUSA TPEYrojbHUKA?
13.CropoHbl OCHOBaHUA Tpamnenuu paBHbl 13cm u 4cm. Uemy paBHa cpeaHsis JIUHUS Tpaneuuu?
14.BepHO 11, 4TO €ClU JIB€ CTOPOHBI TPEYrOJbHHUKA MapajlielbHbl IJIOCKOCTH O, TO U TPEThs
CTOpOHA

TpeyroJjbHHUKa MapaieibHa MIOCKOCTH o7

Yposens B.

15. lIpsmbie EN u KM He nexar B omHo# muiockoctu. Moryt i nipsimbie EM 1 NK
nepecexkaTbesi?

OtBeT 000CHOBATH.
16. CxeMaTu4HO M300pa3uTh MIIOCKOCTh @ B BUJE Mapajuieaorpamma. BHe ee mocTpouThb
oTpe3ok AB,

HEe MapajuienbHbIi eil. Uepe3 koHIbI oTpe3ka AB 1 ero cepennny M npoBecTH
napajuieNibHbIe MPsSMbIE,

HepeceKarollue MI0CKOCTb ¢ B Toukax A1, By u Mi. Haiitu ummny otpeska MM, , eciin
AA1=3 M,

BB1=17 m.

Yposens C.

17. Janbpl 1Be mapajuieibHble IMJIOCKOCTH M HE Jiexamas Mexay HUMU Touka P. J[Be
MpsIMBIE,

MPOXOJIAIINE Yepe3 TOUuKy P mepecekaroT OMMKHIOI K TOYKe P TMIIOCKOCTh B TOYKaX
Ai1n A,

a JaJbpHIO B TOuYKax Bi u By coorBercTBeHHO. Haiinure miuny otpeska BiB» , ecnu A1A4»
=10cm

u PA41:A1B1=2:3.
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Kpurepun onenkn padotsl

3aganus banmner [Ipumeyanue
1-14 14 Kaxnpiii mpaBwibHbIN oTBET 1 Oamn
15-16 4 Kax b1l mpaBusIbHBIN 0TBET 2 Oajuia
17 3 Kaxx b1 mpaBusibHbIN 0TBET 3 Oaia

MakcumanbHbiit 0ast 3a padoty — 21 6aan

Illkana nepeBoaa 0a/1J10B B OTMETKHU

OrMmerka Yucio 6a110B, He0OX0AUMOE 1151 NIOJYYEeHHS OTMEeTKH
« 5» (OTAMYHO) 21-20
« 4y (xoporo) 19 -17
« 3» (YIOBJIETBOPHUTEIHHO) 16 - 15
« 2 « (HEYJOBIIETBOPHUTEIBHO ) MeHee 15

OTtBernl k padore «IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE».

1 Bapuanr 2 Bapuant
1 AB, ab a, S, (A4BC),..
2 AB, CD,.. AB, a,b
3 ZABC, £0,a,1, ZABC, £0,0,1,
4 a, B, (4BC),.. TOYKa, MpsMasi, MIOCKOCTh
5 HUCKOJIBKO OHY
6 OJTHY HET
7 OJIHY OJTHY
8 HHU OTHOH OJIHY, MHOTO, HU OJTHOM
9 TapajuieIbHO na
10 M 3, U HET HET
11 allb na
12 9 cMm 5cMm
13 9,5cM 8,5 cMm
14 HET na
15 KM cxpemmBaercs ¢ PT EM cxpenuBaercs ¢ NK
16 10 cMm 10 cMm
17 10 cMm 25 cMm

Pazgen KomOuHaTopuka

IIpakTnueckas padora «KomOnnaropukay.

1 BapuaHT

1.CKOIBKMMU CIIOCOOAMH MOKHO COCTaBUTH pacnmuCaHue OJHOIO y‘ICGHOFO JHS U3 5 PA3JIMIHBIX

YPOKOB?
1) 30 2) 100 3) 120 4) 5
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1)

2. B 9«b» knacce 32 yuamuxcs. CKOJBKHUME CITOCOOaMU MOXHO C(hOpMUPOBATH KOMaHIy U3 4
YEJIOBEK YISl y4acTUsl B MaTEeMaTUYECKON oJiuMnuaie?

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

3. CKOJBKO CYHIECTBYET PA3IMYHbBIX JIBY3HAUHBIX YHCEJI, B 3aITUCH KOTOPHIX MOMKHO
MCIoJib30BatTh UGpsl 1, 2, 3,4, 5, 6, ecnu u@pbI B YUCIIE TOIHKHBI OBITH PA3TUIHBIMU?

1) 10 2) 60 3) 20 4) 30
4. Beryncimmrs: 6! -5!

1) 600 2) 300 3) 1 4) 1000

5. Pemnth OTHOCUTENBHO N ypaBHEHUE: Phip /Pn=12

1)8 2)9 3)7 4)2

6. bpocaroT Tpu MoHeThl. KakoBa BEpOSITHOCTh TOT0, YTO BBINAAYT JIBA OpJia U OJHA pelKa?
1)0,1 2) 0,5 3) 0,125 4) 0,625

7 . B nenexno-semienoit jotepee Ha 1000000 6mieToB paspirpeiBaercs 1200 Bemensix u 800
JIEHEXKHBIX BBIMTPHIIel. KakoBa BEpOSATHOCTh BBIMTPHIIIA?

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

IIpakTuyeckas padora «KomOuMHaTOpuKa.

2 BapuaHT

1.CKOJBbKO pa3IuYHBIX MSATU3HAYHBIX YHMCET MOYKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5?
1) 100 2) 30 3)5 4) 120

2. ImeroTcst ToMUIOpbI, OrypIibl, TYK. CKOJIBKO pa3IMYHBIX CAaTOB MOYKHO MPUTOTOBHUTH, €CITH
B KaXKJIbIM cajaT JOJDKHO BXOJUTH 2 Pa3jIMUHbIX BUJA OBOIIEH?

1)3 2)6 3)2 4)1

3. CKOJIBKHUMH crioco0amMu u3 9 y‘le6HBIX IpeaAMETOB MOKHO COCTABUTDH PAaCIIMCAHHUC y‘I66HO Tro
JHA U3 6 Pa3JINYHLBIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beruucnure: 6!+ 4!

1)544 2) 10 3) 30 4) 744

5. Peruth oTHOCHUTENBHO N ypaBHeHue :1/ Py.g= 20/ Py,

12 2)4 3)12 4)7

6. BpocaroT 1Ba urpanbHbIX KyOuka. KakoBa BepOsSTHOCTb TOTO, YTO BHIMAYT JIBE YETHBIC
ugpoI?

1) 0,25 2)0,0625 3) 0,5 4) 0,125



*
7 . B xop3uHe nexar rpudsbl, cpeau KoTopsix 10% 6enbrx u 40% peokux. KakoBa BeposTHOCTH
TOTO, YTO BBHIOPAHHBINA TPUO OETIBIN HITH PHIKHIL?

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

Kpurepun onenkn

OrMeTka B3» «“y» «5»
| yacTe 4 3amanus 4 3amanus 4 3ananus
Il gacte 1 3amanue 2 3amaHus

3a BEpHO BBINIOJHEHHOE 33aJJaHie 7 YYEHUK MOJIydaeT
JIOTIOTHUTEIBHYIO OTMETKY

OTtBeThI
Bapuant 1
Ne 3aganus 1 2 3 4 5 6 7
Ne oTBeTa 3 2 4 1 4 3 4
Bapuanr 2
Ne 3aganus 1 2 3 4 5 6 7
Ne oTBera 4 1 2 4 4 1 1

Pa3nesn KoopauHaTsl M BEKTOPbI
IIpakTnyeckas padora «KoopamHaTbl 4 BEKTOPbI».

1 BapuanT
Yposens A.
3anoyiHNTE MPOIYCKH.
1. BekTOpoM Ha MJIOCKOCTH HA3bIBACTCH ...

2. Bekrop uzo0paxaercs ...

3. Monynem BeKTOpa Ha3bIBAaeTCA ...

4. JIBa BeKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS IPOTUBOIIOJIOKHO HAIIPABJICHHBIMH, €CIIH ...
5. IIpy yMHOKE€HHUH BEKTOpPA HA YUCIIO ...

6. /IBa BEKTOpa CUUTAIOTCS PaBHBIMH, €CIIH ...

7.HyneBol BEKTOpP KOJUIMHEAPEH ........ BEKTODY.
Yposens B.
8. Haiinute koopIMHATHI BEKTOpa 2 eom A(5;-1;3) u B(2;-2;4).

9.J1aHBI BEKTOPBI 2 f3;1; -2} u — f1;4; -3} HaI\/'II[I/ITe‘ﬁ_ —>‘.




10.Janbr Touku A (0;0;2) uB (1;1;-2). Ha ocu OV wHaiinure Touky M ( 0; y; 0),
PaBHOYIAJIEHHYIO OT
touek A u B. Touka O — Hayasio KOOpIMHAT.
Yposens C.

11. SIBystOTCS K BEKTOPBI 2 H E KOLTUHedDHBIMU ecm A(5;-1:3) , B(2;-2:4), C(3;:1; -
2),E(6;1;1)?

2 BapuaHT

Yposens A.

3anoiHUTEe NMPOMYCKH.
1. BekTOopoM B IpOCTpaHCTBE HA3bIBAETCH ...

2. Bekrop o0o3Havaercs ...

3. JInmuHOM BEKTOpa HAa3bIBACTCH ...

4. JIBa BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS OJIMHAKOBO HAIIPABJICHHBIMH, €CIIH ...
5. st Toro, 9TOOBI CIIOXKHUTH JIBa BEKTOPA, HY)KHO ...

6. HyneBpIM BEKTOPOM HA3bIBAETCH ...

7. JIBa BeKTOpa HA3bIBAIOTCSI KOJUIMHEAPHBIMU, €CIIH ...

Yposens B.

8.HaiimuTe KOOpAMHATEI BEKTOpa e C(6;3;-2) u D(2;4;-5).

9.Jlanbl Bextopel — {5; —1; 2} u 7 {3;2; —4} Haiigute|— _ ﬁ‘
= = s

10. Manbr Touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ wmaiigure touky M ( 0; 0; 2),
PaBHOYJATIEHH YO
oT Touek A u B. Touka O — Hayajio KOOp/IMHAT.
Yposens C.
11. SABnsArOTCA M BEKTOPHl T2 M - NORIUREADRBIMU ecnn C(5;-1;3) \M(2;-2:4), A(1;-2;3)u

4B 7 CM
B(-5;-4;5)?

Kpurepun onenkn

3agaHusg bamel [Tpumeuanne
1-7 7 Kaxapiii mpaBuiIbHBIH OTBET 1 Gann
8-10 6 Kaxaplii mpaBmIIbHBIN OTBET 2 Oasuia
11 3 Kaxap1ii mpaBmIIbHBIN OTBET 3 Oanna

MaxkcumanbHbIi 0ani 3a padoty — 16 0ajiIoB

IIIkana nepeBoaa 0a/1710B B OTMETKH

OrMmerka Yucao 621108, He0OX0AUMOE ISl OJTYYeHHSI OTMETKH
« 5» (oTIM4HO) 16 - 15
« 4» (xoporo) 14 - 13
« 3» (yIOBJIETBOPUTENHHO) 12 - 10
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‘ « 2 « (HEYOBIIETBOPUTEIIHHO) ‘ menee 10
OtBeTnI
1 Bapuanr 2 Bapuant
1 HaIIPaBJIEHHBIN OTPE30K HaIlpaBJICHHBII OTPE30K
2 a,— a,—
3 JUTMHA BEKTOpa JUTMHA OTpe3Ka
4 KOJUTMHEApHbI W WX HAIpaBJICHUS HE UX HalpaBJICHUS COBIA/IAIOT
COBIIAJIAIOT
g |HaOTO UHCII0 YMHOKAIOTCS KOOPMHATHI CJIOKUTH X KOOPMHATHI
BEKTOpa
6 OHHM COHAIPABJICHBI W UX JJTUHBI BEKTOp, Y KOTOPOTO HAYaJIo ¥ KOHEI
paBHBI COBMAJIAIOT
7 ar060My OHU JIe)KaT Ha TapaUIeIbHBIX HITH Ha OJTHON
IpSIMOI
8 AB={-3-11} CD={-4;1;-3}
9 |2~ ={5-2-1}[2b ~c|-=V/30 a -2b ={-1,-5,10}|a — 2b/=+126
10 M (0; 1; 0) M (0; 0; -1)
11 HE KOJITMHEAPHBI KOJUTMHEAPHBI

Pa3nen OCHOBBI TPUTOHOMETPHUH

IIpakTnyeckasi padora «OCHOBbI TPUTOHOMETPHUID).

1 BapuanT
Al. Beruucnure: Sin 30°
1)0,5; 2) 1, 3)?: 4)% :

A2. Ha xaxoM u3 ueprexeii n306paxén rpadux Gpynxuun y = COS(X + E)

ot

N N
\ 71\ [
n =350 i —25::/—11 -if5n n —05::/‘ 0.gn n 1.:(/2:: 2.5 3 :u/
)4 )4 )4 )4
Puc 1

o+

/'\ P—\\ . 'ﬁ\\ I
W afsx —n&ﬁnj( —tfsn —n\{ﬁnj‘/ ofx ln\nj{ 2} 37{\{11
Puc 2
I N N I
n&nji{ 25 ﬂ\ﬂjl-ﬂ'ﬂ D\ﬂ){ Lhn Zn\ﬂj/in 4
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Puc 4

Puc 3

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

1)4; 2) -4 3)6; 4) 42
A 4. YupocTute, HCIONB3Ys (POPMYIIbI TIPUBEICHUS: cos(m-a)-cOS(27m-a1)+C0oS%al
1) 2cos?a;  2)1; 3)0; 4)2sina.

AS. Tloctpoiite rpaduk ¢yHKImMH Y = 3SiNX
u o0yacTh 3HAYEHUH (YHKIHU.
A6. Orpesiernure 3HaK Beipakenus: Sinl110°-cos 110°

U YKaXuTe 00JIaCTh OINpeeNIeHUs

1) +; 2)-; 3)0; 4) HET BEPHOTO OTBETA.

B. TIlo 3aganHOMY 3HaY€HUIO TPUTOHOMETPUICCKON (DYHKITNU, HAWIUTE 3HAUYCHUE

. T
ctg a, ecnm sin 0=0,8 u E< o <T.

C. Jloxaxute TOXIECTBO:

2sin® «
> — =tg2a
tgo - (COS® ¢ —sin”® «)
2 BapMaHT
Al. Beruucnure: c0S 30°
1)0,5; 2) 1; 3)?; 4)% :

17
A2. Ha kakoM u3 uepTeskeil n300paxén rpaduk pynkun y = COSKX — E)

=2

o

\ \ \ \ |
\ \ \ \ ) LA N N /
i —3fn 3 72511/71: -1l5n b 43511/0 0.fn | 11/2:1 il 2 3 11/ ih( e _“\\25“_)‘( il _“\QS“}/ opx 1“\“_)
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A3.Haiinute 3HaueHue BeipakeHus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2) — 4, 3)6;

4) 42

. V4
A 4. YupocTtute, UCTIONB3Ys (POPMYJIIbI PUBEIACHUS: sin (n-oc)-COS(E - a)+Cos%al

1) 2cos?a;  2)1;

3)0; 4)2sin’q.

AS. Tloctporite rpaduk (yaknum y = 1+ COSX U yKaXuTe 00JacTh OMpEICICHUS M

0
MHOXKECTBO 3HAYCHUH (DYHKITUH.
A6. Onpeenute 3HaK BeIpakeHus: Sin100°- cos 100°.
1)+ 2) -; 3)0; 4)HET BEpHOI'O OTBETA.
B. [Ilo 3aganHOMY 3HAYEHHUIO TPUTOHOMETPUUECKOW (PYHKIIMH, HaWIuTe 3HaueHue tg o,
V4
ecim C0S o= 0,8 u E< a<T
C. Jlokaxxute TOXKIECTBO:
2cos®’ o -tgoa
- > P =- thOL
SIN™ ¢ —COS” «&x
Kpurepun ouenku
3agaHus bamel [Ipumeuanne
Al — A6 6 Kaxxp1it mpaBuibHBIN OTBET 1 Oayn
B 2 Kaxp1it mpaBuiIbHBIN OTBET 2 Oayia
C 3 Kaxaplii mpaBIIIbHBIN OTBET 3 Oanna
MaxkcumanbHbIi Oani 3a padoty — 11 0ajioB

IIIkana nepeBoaa 0a/1710B B OTMETKH

OrMmerka Ymucio 621108, He0OX0AUMOE ISl OJTYYeHHSI OTMETKH
« 5» (oTIM4HO) 11-10
« 4» (xoporo) 9-8
« 3» (yIOBIETBOPUTEIHHO) 7-6
« 2 « (HEYJOBJIETBOPHUTEIHHO) MeHee 6
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OTBeThI

1 Bapuaunr 2 Bapuant
Al 1) 0,5 3 ﬁ
2

A2 | puc 4 puc 2
A3 |1)4 3)6
A4 |3)0 2)1
A5 |ye[-3;3] € [0; 2]
A6

3 3

4 4

Wcnonb3yem dpopMyibl TBOWHOTO yria Wcnonb3yem dhopmMyibl TBOWHOTO yria

Pazgen ®yHKUUU M rpaUKH

D)

IIpakTHyeckass padora « PyHKUUM U rpaGuKkm».

A) 1).

A2. Haiimute obnacth onpeaeneHus QyHKINUN

A) X>2;

1 BapuanT
Al. Kakoii u3 rpadukoB, n300paXeHHBIX Ha pUCyHKax 1) —4) 3amaer pyHKIUU

2

Y

b) 2). B) 3). I) 4).
y=+/4x-1
b) x <2; B) XZ%;F) x<2.
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A3.Tlo rpadpuxky  ¢yukouu Yy = f(X) 7
YKaKUTE s //
a) 005acTh onpenencHus PyHKINN; N
0) Hynu QyHKIUU; o1 \
B) IIPOMEXKYTKH  TIOCTOSHHOTO  3HaKa / 1 \
GbyHKINY; 4 B/ 1 1 2 3 N
r) TOYKK MaKCUMymMa ¥ MHHHMYyMa
byHKIWH; 4
1) IPOMEXKYTKA MOHOTOHHOCTH; E
€) HauoOoJbIIIee " HaWMEHbIIIEEe
3HAYCHHUS
dbyHKIIUY;

) 0051aCTh 3HAUEHUN (DYHKIIUHU.
A4.Cpenu 3ajaHHBIX PYHKIUN YKaKUTE

YETHBIC .
1) y:2X2; 2) y=\/;; 3) y=5x;
A) Hu3); Bb) 1) B) 3).

2X+1
x(x-1)

B. Haiinure oOnacte onpenenenus GyHKIUH Y =

C. Iloctpoiite rpaduk pyHKIUU Y = X>—4x +3 u YKa)XUTE €€ CBONCTBA.

2 BapuMaHT
Al. Kakoii u3 rpaduxoB, n300pakeHHbIX Ha pUCYHKaX 1) — 4), 3agaeT GyHKIHIO?

¥
B ¥ A 2

AN

X

3 4
A
¥ \
\ =
// X
X
A)1). b) 2). B) 3). I) 4).
1
A2. Haiigure 00acTh onpeaeiceHust KLU =
p dyH y 53
A) x> 3; b) x<3; B) x>3; I x<1/3.
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. To rpaduxy dyrkiwm y = f(X) ykaxwure: Y
a) oOmacTh onpeneneHust GpyHKIUu;
0) Hynu YHKIUY;

B) IPOMEXYTKH IIOCTOSIHHOTO 3HaKa

GbyHKINY;

') TOYKH MaKCUMyMa U MHHUMYMa
GbyHKIIY; )

1) IPOMEKYTKA MOHOTOHHOCTH; \

¢) HanOoJIpIIIee M HAUMEHBIIICE \
3HA4YeHUs PYHKINH;

) o0acTh 3HaUCHUH (HYHKIINH.

[ ol N O ¢ VR N )

A4. Cpenu 3a1aHHBIX QYHKIMM YKaXKUTE HEUYETHBIE.

1) y=2x5 2 y=2: 3 y-5x
X
A) 1)u3); b) 2); B) 2) u 3); I 3).
2
B. Haiigure obnacts onpenenenus QyHKIUN Y = 2(+ XS) .
X(X—

C. Ilocrpoiite rpaduk GyHKIUN Y = X—2x+1m YKaXXUTE €€ CBOMCTBA.

Kpurepumu ouenku

Samanus baniasr [Ipumeuanue
Al - A4 10 Kaxxnp1it npaBuibHBIN 0TBET 1 Gayn
B 2 Kaxxp1it mpaBuiIbHBIN OTBET 2 Oaiia
C 3 Kaxxp1it mpaBuiibHBINA OTBET 3 Oaiia

MakcumanbHbIN 6ast 3a padoTy — 15 6a10B

Il kasa nepeBoaa 60aJ1JI0B B OTMETKHU

OTMeTKa Yucsio 62,1710B, HE00X0AMMOE ISl OJYUYEHUS OTMETKH
« 5» (OTIMYHO) 15-14
« 4y (xoporio) 13-12
« 3» (YIOBIETBOPUTEIHHO) 11-10
« 2 « (HEeYIOBIIETBOPUTENHHO) menee 10
OTBeThI
1 Bapuanr 2 Bapuant
Al |B)3 A)l
<
A2 |B)x> % B) x<3
a) Xe[—3;5]; 0)-2; 4;8) y> 0 npu a) Xe[—3;4]; 0)-2; 1;8) y> 0 npu
xe(-2;4); y<0mpu xe[-3;2)U(4;5]; | xe[-3,-2)u(L4]; y< 0 mpu xe(-2;1);
A3 | Dxmax = 0,2; Xmin=1; 1) & T mpm DXmax = 2; Xmin = - 1; 1) ¢ T mpu
e[—3;0]u[l; 2];(1) 4 ipu Xe[—].;Z]u[B;4];(b 4 npu
xe[01]u[2;5]; xe[-3-1]u[23];
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©) Yuans = 0 ¥ wan = - 1 ©) Yuans = 23 Y wan = - 3;
x) ye[-1;6]; x) yel[-3;2];
A4 | B)1 B) 2)u3)
B |x=#0;x#1; xz0;x25;
y=xX—4x+3=(x-2)°-1 y=X —2x+1=(x—1)°
1)xe R; 2) ye[—1;+oo];3) byHKIHS 1)xe R; 2) ye[—0;+oo];3) byHKIHS
obmero Buaa; 4) y > 0 pu obmero Buaa; 4) y > 0 mpu BceX X KpoMe
C | xe(-02)u (3 +0); y <0 npu 1;5) 0 T npu xefl; +0);
Xe(l;3);5)(b T npu Xe[2;+oo); i) 0} i«npn Xe(—oo;l];
mpu xe(-o0;2];

Pazgesn MHOrorpaHHMKHU M KpyIJible TeJa

1 BapuanT
Yposens A.

Al. Kakoii He MOXeT ObITh TTpu3Ma’?

A. Ilpsmoit; b. Haknonnont;  B. IIpaBuiibHON; I'. Yceuennoii.
A2. Kakas ¢dopmyna ucronb3yercs JUid BbIYMCIEHUS oObeMa mpu3Mbl, rae R — pamguyc
OCHOBAHUH,

H — BrIcOTa:

A.%SMH; B. 7R2H : B.S, H: F.%H(S+Sl ; ssl).
A3. HazoBure, kakas purypa He SBJISICTCS TIPABHIIBHBIM MHOTOTPAaHHUKOM.

A. Ky0; b. lonekasnp; B. Oxkrasup; I'. ITapannenenunen.
A4. PeGpo ky0Oa paBHO 2 cM. Beruucimre cymMmy JUTHH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cm; I'. 60 cm.
AS. ITnomans rpanu Kyoa paBHa 16 cm 2 . Belunciure ero 06bem.

A. 24 cm®; b.48 cm’; B. 56 cm®; I.64cm°.

A6. CymecTByeT JIM TpU3Ma, Y KOTOPOM TOJIBKO OJHO OOKOBOE pedOpO MEPIEHAUKYISIPHO
OCHOBAaHHUIO?

A. Jla; b. Her.

Yposens B.

B7. 3 Bepumnbl B kBajgpara ABCD co cTopoHO 6 CM K €ro IUIOCKOCTH IPOBEAEH
nepnenaukynsap BK. Haiingute o0vém mupamuasl, ecnin AK =10 cwm.

B8. OcHOBAaHHEM MpPHU3MbI SIBISAETCSA MPSMOYTONBHEIA TPEyrodbHHK ¢ ocTpsiM yriaoM 60° u
KaTeToM,

IpUWiIekalluM K 3TOMY YIiy, paBHbIM 9 cM. Beicota mpusmsl paBHa 10 cm. Haiinure:
a) 00bEM TPU3MBI;
0) oAb MOJHON MOBEPXHOCTU MPHU3MBIL.

Yposens C.
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C9. Haiinmute 00beM MHOTOTpaHHHKA, N300payKEHHOTO Ha PUCYHKE

(Bce IBYrpaHHBIE YIJIbl MHOIOI'PAHHHUKA IPSIMBIE).

2 BapuaHT
Yposens A.
Al. IIpsMoyroapHbIN napauieaenunes — 3To
A. Iupamua; b. [Tpu3ma; B. Oxrarmp; I'. Terpasmp.
A2. O6beM nmpamMuIbI onpeaessiercs mo popmyie, rae S, - IIomans ocHoBaHus, H —
BBICOTA,
R — paguyc.
1 1 ., 2
A. =S, H; b. —2R“H; B. S, H:; I —2R“H .
3 3 3
A3. Anodema — 310
A. O6pazyromas muwmmHApa; b, Beicota koHyca; B. Bricota 60k0BO#1 rpaHu

InmupaMHu bl
I'. BricoTa yceueHHOTO KOHYCa.

A4. V3MepeHnst NpsMOYroabHOTO NapajljIesIeNueia paBHbl 2 ¢M, 3 cM U 5 cM. Berancinre ero

00BeM.

A.30cm3;  B.15cm?; B.20cm?;  T.25cMm?.
AS. Pebpo ky0Oa paBHO 2 cM. Beryucimre miomaas ToOBEpXHOCTH Kyoa.

A 12 em?; B. 24 cm?; B. 16 cm?; .18 cm?,
A6. CymectByeT 11 npu3ma, umeromas 20 pedep?

A. Jla; b. Her.

Yposens B.

B7. OcHoBaHue MNpsMON NPU3MBI - MNPSAMOYIOJIbHBIA TPEYrOJbHUK C KaTeToOM 5 CM H
TUIIOTEHY301

13 cm. Beicota npusmbel paBHa 10 cm. Haiimute 00BEM mpu3MBI.

B8. B npaBunpHON 4eTHIPEXYrOJbHOM MUpaMuje

OOKOBEIE I'paHHd HAKJIOHCHBLI K

0 o
IIJIOCKOCTH OCHOBAHUS MOA YIJIOM 30 , 4 OCHOBAHHUC pPaBHO 6 cMm. Haiigure:

a) 00bEM THMPAMHUJIBL;

0) IUIOIIalb TIOJIHOH TOBEPXHOCTH IHPAMHU/IBI. '

Yposens C.

C9. Haiinute 06beM MHOTOTpaHHUKA, H300pa)KEHHOTO Ha PUCYHKE

(Bce IBYrpaHHbIE YIJIbl IPSMBIE).

2

Kpurepun onenkn

3amanusg bamel IIpumeuanue
Al — A6 6 Kaxapiii mpaBuIbHBIH OTBET 1 Gan
B7,B8,C9 9 Kaxaplii mpaBmIIbHBI OTBET 3 Gasuia
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MaxkcumanbHbIi 0an 3a paboty — 15 0a/10B

IIlkana nepeBoaa 0a/1J10B B OTMETKHU

OrMmerka Ymucio 0215108, He0OX0AUMOE 11l OJYYeHHSI OTMETKHU
« 5» (OTIMYHO) 15-14
« 4y (xoporio) 13-12
« 3» (YIOBJIETBOPHUTEILHO) 11-10
« 2 « (HEYIOBIIETBOPUTEIIBHO) meHee 10
OTBeThI
1 Bapuanr 2 Bapuant
Al |r 0
A2 | B a
A3 |r B
A4 |a a
A5 |0
A6 |0 0
B7 300 cm®
B8 |3em®; 6)1714/3 +270 eM’; /3 eM; 6) 24/3 + 36 oM
C9

Pasznen Hauajga MmaTeMaTH4eCcKOro aHaJu3a

1 BapuanT
Yposens A.
Al. Haiigure f *(4), ecam f(X) = 4~/x-5.
1) 3; 2)2; 3)-1; 4) 1.
A2. Ykaxure npon3BoaHyro QyHKmuu ¢(X)=X"+COSX.

3 3
1) 2x+sinx; 2) 2x-sinx;  3) X?+sinx; 4) X?—sinx.

A3. YpaBHeHue KacaTenbHO K rpaduky GyHKIUU Y=
X+

B TOYKe ¢ adciuccoi xg= -3

HUMCECT BUA:
1) y=7x+13; 2) y=7x+15;  3) y=—7x+15; 4) y=—T7x+13.

A4. Teno aBmxeTcs Mo MPsAMOM Tak, YT0 paccTosHue S (B MeTpax) OT Hero 10 Touku B atoit
npsAMoii m3MeHsieTcs mo 3akoHy S(t)=3t* —12t+7 (t —BpeMs aBKeHHS B ceKyHAax). Uepes

CKOJIBKO CECKYH/I ITOCJIC Havdalla ABUKCHHUS MI'HOBCHHAS CKOPOCTb TECJla 6yz[eT paBHa 72 M/C.
1)16;  2)15;  3)14; 4) 13.

Yposenn B.
B5. Ha pucynke u3o0paxxéH rpaduk mnpousBoaHO#M Hekotopoit ¢ynkimu Y= f(X),
3aJlaHHOW HA
npomexytke ( - 3; 3). CkosbKo ToYek MakcuMyMa uMmeeT ¢yHkmnus f (X) Ha sTOM
IIPOMEXYTKE?
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B6. Haiiure yriooBoii kosh¢umment kacatensuoil k rpaduky ¢ymxmun y=x* —2x° +3x —13
B TOuKe X, =—1.

B7.Haiimre npomssommbie pyuxumii: ) f(x)=(7x+4)°; 6) y=3e" +2sinx.

Yposens C.
o 2
C8. Haiimute CyMMy TAaHI€HCOB YIJIOB HAKJIOHA KacaTelbHBIX K mapabome Y =X —9 B
TOYKax MepeceyeHusi mapadosbl ¢ Ocblo adcumcc.

2 BapuaHT
Yposens A.
A1. Haitzmre f (16), ecom f(x) = 8+/x - 3.
1) 3; 2)2;  3)-1; 4) 1.
A2. Yxaxute npousBognylo dyakmun g(X)=x> —sinx.

3 3
1) 2x+CO0SX; 2) 2x—cosx;  3) X?+cosx; 4) X?— COSX.

A3. YpaBHeHUe KacaTeabHON K rpaduky pyHKIun Y= >
X+

B TOYKe C adcImccoi xg = -3

HUMEET BU;:
1) y=—5x+23; 2) y=—5x+21; 3) y=5x+23; 4) y=5x+21.

A4. Teno ABMXKETCS MO MPSIMOM TaK, 4YTO PACCTOSHUE OT HAYaJIbHOW TOYKU H3MEHSIETCS IO
3aKOHY

S(t)=t+0,4t> —6 (M), Tie t—BpeMs IBIDKEHMS B ceKyHaax. HaiimmTe ckopocTh Tena
yepe3 10 cekyHa Tmocie Hayajga JABUKCHHUS .
1) 10; 2)9; 3) 8; 4.
Yposens B.
B5. Ha pucynke n3o00paxén rpaduk mpou3BOaHON HekoTtopou (ynkiuu Y= f(X),
3a7aHHON Ha TipoMexyTke ( - 2; 2). CKoJbKO ToueKk MUHUMYMa uMeeT GyHkius | (X) Ha aToM
MIPOMEXYTKE?

LENTCH

{ 1 l : | L 5~

B6. Haiinure yrioBoil koa@uiMeHT KacaTeabHOM, MPOBEAEHHOW K Trpaduky
dynxmmm y = X° +2X* + X* +1 B Touxe X, =1.
B7.Haiizmre npomssoxmbie Gynkumii :  a) f(x)=(4x+7)°; 6) y=X-tg3X.

Yposens C.
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o 2
C8. Haiiure cymmy yrioBbix Kod(pQUIMEHTOB KacarenbHbix K mapabone Y =X —4 B

TOYKax MNCPECCUCHUA Hapa60ﬂbl C OChbIO a6CLII/ICC.

Kpurepun ouenku

3ananus banist [Tpumeuanue
Al - A4 4 Kaxxnpiit mpaBusbHbIl oTBeT 1 Gain
B5 - B7 6 Kaxx b1 mpaBuibHbIN 0TBET 2 Oasuia
C8 3 Kaxxnp1it mpaBunbHbI oTBET 3 Oayuia

MakcumanbHbIi 6ast 3a padoTy — 13 6aanoB

IlIkana nepeBoaa 0a/1J10B B OTMETKHU

OrMmerka Ymncio 0215108, He0OX0AUMOe 11 OJYYeHHSI OTMETKHU
« 5» (OTJIMYHO) 13-12
« 4y (xoporio) 11-10
« 3» (YIOBJIETBOPHUTEIHHO) 9-8
« 2 « (HEYJOBIIETBOPHUTEIHHO) MeHee 8
OTBeTHI
1 Bapuaunr 2 BapuaHnt

Al |1(4) 1(4)

A2 | 2x—sinx (2) 2x — COSX (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 =0

B6 | k= -Z 5 k=16

. X
B7 x +4)";, 6) 9e™ + 2cosx 2) 12(dx + 7Y ©) tg3x + 3;c
c0os” 3x
C8 |tga,=6+(-6)=0 tgo, =4+ (-4)=0

Pazagen UHTerpaJ u ero npumMeHeHue

Al. . Beluucnaure uMHTErpa:

2 = dx
a) j(3x2+x—4)dx; 6) _.. 5 .

1 BapuanT
Yposens A.

7 X

A2. Tnst pynxium f(X) = 3sin X waiigure:
@) MHOKECTBO BCEX IEpPBOOOPA3HBIX;

7T

0) nmepBooOpa3Hyto, rpaduK KOTOPOH MPOXOAUT yepe3 Touky M ( E ;0)
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A3. Beruucnute, cienaB npeBapuUTENIbHO PUCYHOK, IUIOIAAb (QUTYpHI, OTPAaHUYCHHOM
JTHHUSMU:
y:0,5x2,y:0,x:2,x20.
A4. Jlokaxwure, uto pynkuus F siBusercs mepBooOpasHoi s ¢yHkumu f(X) Ha
POMEXKYTKE
(-o0;+0), ecmn Fx) =x>—4, f(x) =34

Yposens B.
3
BS. Beraucnure uaTETpa I [X2 + (X - 3)2] dx
0

Yposens C.

. . 2
C6. Haiiqute momans (QUrypbl, OTpaHWYCHHOW JIMHUSAMHU ) = 6x —x° U y = 2x.

2 BapuaHT
Yposens A.
Al. . Boluncnure HMHTETrpa:

a) f(4x3—x+5)dx;6) 1)
1 —2

d x
>3

A2. lns dpyaxkuuu f(X) = 2C0S X HaiimuTe:
a) MHOXKECTBO BCEX IE€PBOOOPA3HBIX;

T
0) mepBooOpasHyto, rpaduK KOTOPOH MPOXOJUT  4Yepe3 Touky M ( 5 ;0)

A3. BeruucnuTe, cjieinaB npeaBapuTeIbHO PUCYHOK, IUIOMAAb (PUTYpBI, OTpAaHHYCHHOM
JTUHHASIMU:
y:2x2,y:0,x:3,x:0.
A4, Jlokaxure, uto GyHkius F siBusercs mepBooOpasHoit mis  ¢GyHkmun f(X) Ha
MIPOMEKYTKE
(-o0;+00), ecmu F(x) =2x—x4,  f(X)=2 - 2x.

Yposensn B.

3
BS. Beruucnure unrerpan J. [X2 + (1— X)Z] dx
0

Yposens C.

C6. Haiiyire miommans GUrypsl, OPpAaHHUEHHON JHHHAMH y =- 6x—x° B y= - 2x.

Kpurepun onenkn

3ananus ‘ bamel | [Tpumeuanue
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Al — A4 6 Kasxpiii npaBuibHbIN oTBET 1 Oamn
B5 2 Kasxpiii mpaBWIIbHEI OTBET 2 Oasuia
C6 3 Kaxp1il npaBuiibHbIN OTBET 3 Oaia

MaxkcumanbHbIi 0an 3a padoty — 11 6ajuioB

Illkana nepeBoaa 0a/1J10B B OTMETKHU

OrMmerka Yucio 6217108, He0OX0AUMOE 171 OJTYYeHHSI OTMETKHU
« 5» (0TINYHO) 11-10
« 4» (xopomio) 9-8
« 3» (YIOBJIETBOPHUTEIHHO) 7-6
« 2 « (HEYJJOBIIETBOPHUTEIHHO) MeHee 6
OTtBeThI
1 Bapuanr 2 Bapuant
Al | a)4.5;06) g a) 18,5; 6) —g
A2 8) F(x) = - 3cosx + C ; 6)F(x) = - 3cosx + | q) F(x) = 2sinx + C ; 6)F(X) = 2sinx - +/3 .
Sgur = 18 kB.Cm.
A3 | Spu = %KB.en. ¢ KB-eR
A4 | F(X) sBasiercs nepBooOpasznoii s f (X) | F(X) sBasiercs nepooOpasnoit ms f (X)
B5 |18
2 2
C6 105 KB.€EJl. Seur = 105 KB.€]I.

Pa3nenn DiieMeHTHI TeOPUHU BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKH

a) CIIO)KEHUE COOBITHIA;

1 BapuanT

Yposens A.

Al. JIns kaXJ10T0 U3 OMMCAHHBIX COOBITUI OMpeieNnTe, KAKUM OHO SBIISICTCS: HEBO3MOKHBIM,
JOCTOBEPHBIM HIIU CITy4alHbIM:
1) 3aBTpa OyneT Xopoiias moroja;
2) B sHBape B TOPOJIC MOUICT CHET;
3) B 12 yacoB B ropojie HJET A0XK/b, a uepe3 24 yaca OyneT CBETUTh COJIHIIC,
4) Ha IeHb POXKJCHHS BaM MOAAPST TOBOPAIIETO KPOKOIHIIA;
5) kpyrias OTIIMYHUIIA MTOJTYYUT ABOUKY;
6) KaMeHb, OPOIIIEHHBIH B BOJY YTOHET.
A2. Onpeznenute Moy, cpeiHee apumeTndeckoe 1 pasmax psaa: 5, 6, 11, 11, — 1.

A3. KakoBa BEpOSITHOCTb TOTO, YTO 33JyMaHHOE JBY3HaYHOE YMCIIO JAEIUTCS Ha 3 Wi AenuTtcs Ha 27
Omnpenenurte BUI COOBITHS.

Ad4. Brruuciaute Cg -Cg —CS -Cf.

0) mpou3BeneHne COOBITUH.

AS. Ha cron 6pocaroT 1Ba UTpajbHBIX TeTpadapa (Cephlil U Oemblii), Ha IPaHAX KaXJI0ro U3 KOTOPBIX
TOYKaMHu 0003Ha4yeHbl uncia oT 1 10 4. CKOJBKO pa3IHyYHBIX Map YUCENl MOXKET MOSBUTHCS Ha
IPaHsAX 3TUX TETPA3APOB, CONPUKACAIOUINXCS C TIOBEPXHOCTHIO CTOJIA?
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A6. 13 10 nmepBbIX HATYpaJbHBIX YHCEN CIy4aifHO BbIOMpatoTcs 2 yncia. Beraucnure
BEPOSITHOCTH

CIIETYIOIIUX COOBITHH:

a) OJIHO W3 BEIOpAHHBIX YMCEN — ABOWKA; 0) 00a 4rclia HeYeTHBIC.

Yposens B.

B7. B Opurane 4 xxeHmuHbsl 1 3 MyxuuHbl. Cpean WwieHOB Opurazsl pasbIrpbiBaloTcs 4 Ouiera B
teatp. KakoBa BepOSTHOCTH TOTO, UTO cpenr obOiamaTesiell OMICTOB OKaKETCs 2 KCHIUHBI U 2
MY>KUUHBI?

B8. Ha xaxmoii kapTouke HamucaHa ojHa u3 OyKB K, JI, M, H, 0, I. YUeTblpe KapTOUKU Hayraj
BBIKJIAJBIBAIOT OJIHY 3a IPYyrou B psia. KakoBa BEpOATHOCTb, UTO MPHU BBIKIIAIbIBAHUU MTOTYYUTCA
CIIOBO «KJIOTI»?

Yposens C.

C9. Haiigure BepOATHOCTb TOTO, YTO CIy4ailHBIM 00pa30M BHIOpaHHOE JBY3HAUYHOE YHCIIO IPH
nexenud Ha 11 maer B octatke 10.

2 BapuaHT
Yposens A.
Al. JIna KaXI0TO U3 OMMHUCAHHBIX COOBITHI OMPEIeNUTe, KAKUM OHO SIBIISIETCS: HEBO3MOKHBIM,

JOCTOBEPHBIM HIIN CITy4alHbIM:
1) BBI BBIXOJIUTE HA YIUILY, @ HABCTPEUY UJAET CIIOH;
2) Bac mpuriacsT JiereTb Ha JIyHy;
3) yepenaxa Hay4YUTCsI TOBOPUTH;
4) BBIMAET KEATHIN CHET;
5) BBl HE BBIMTPAETE, y4acTBYs B OECIPOUTPHIIIHON JIOTEPEE;
6) mocie yeTBepra OyAeT MATHULIA.
A2. Onpenenure Moy, cpenHee apudMeTrudeckoe U pasmax psaa: 15, 4, 12, — 3, 15.

A3. KakoBa BEepOSITHOCTh TOTO, YTO IEPBOC M3 3a[lyMaHHBIX JBY3HAYHBIX YHCEN JCIUTCS Ha 2, a
BTOpOE — fenutcs Ha 57 Onpenenute BU COOBITHUS.
a) CIIO)KCHUE COOBITHI; 0) MpOU3BEACHUE COOBITHIA.

A4, Berauciute Ag - As .

AS. U3 kopoOku, comepxaiieid 8 MENKOB pa3nuyHbIX 1BETOB, ['eHa u Tans GepyT Mo 0AHOMY MEIIKY.
CKOJIBKO CYIIIECTBYET Pa3IUYHbIX BAPUAHTOB TAKOTO BIOOPA IBYX MEJIKOB?

A6. 13 10 nepBbIX HaTYpaJbHBIX YHCEN CIy4aifHO BbIOMparoTcs 2 yncia. Beruucnure
BEPOSITHOCTH

CIIEYIOIIUX COOBITHI:

a) OJHO U3 BEIOpaHHBIX YUCEN — €IMHUIA; 0) 00a Yucia 4YeTHhIE.

Yposensn B.

B7. B ypue 6 Oenbix u 4 uepHbix mapa. M3 3Toil ypHBl Haymauy u3Biekiud 5 mapoB. KakoBa
BEPOSATHOCTH TOTO, YTO 2 U3 HUX Oenble, a 3 uepHbie?
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B8. Ha kaxnoii kapTouke HamwcaHa ojgHa w3 OykB p, C, T, Yy, J, X. UeTblpe KapTOUKH HAyraja
BBIKJIAJBIBAIOT OJIHY 3a APYrou B psia. KakoBa BEpOSTHOCTb, UTO MPHU BBIKJIAJbIBAHUH MOJTYUUTCS

CIIOBO «CTYJ»?

Yposens C.

C9. Haiimute BEpOATHOCTH TOTO, YTO CIIy4aifHBIM 00pa3oM BHIOpAHHOE JIBY3HAYHOE YHCIIO TIPU
neneHuy Ha 13 naer B ocraTke 5.

Kpurepun ouenku

3aganus Bamisr [Tpumeyanue
Al — A6 6 Kaxxpiii npaBuibHbI oTBeT 1 Oamn
B7,B8,C9 9 Kaxxnpiit mpaBunbHBIN oTBeT 3 Gamia

MakcumanbHbii 0amt 3a padoty — 15 6aJuioB

Il xasa nepeBoaa 0aJ1JI0B B OTMETKHU

OtMmeTka Yucio 6215108, He0OX0AUMOe 115l OJTYYeHUSI OTMETKH
« 5» (OTIMYHO) 15-14
« 4y (xoporo) 13-12
« 3» (YIOBJIETBOPHUTEILHO) 11-10
« 2 « (HeyIOBJIETBOPUTEIHHO) menee 10
OTBeTHI
1 Bapuaunr 2 BapuaHnt
1) cmyd; 2) 10cTOB; 3) ciayd; 4)HEBO3M; 1) wHeBo3; 2) ciyd; 3) HEBO3; 4) cityd;
Al
5) cayd; 6) 1OCTOB. 5) HeBO3; 6) TOCTOB.
A2 Moja paBHa 11; pazmax 12; cp. apud. Moja paBHa 15; pazmax 18; cp. apud. 8,6;
6.4;
A3 a 0
A4 90 21600
AS 16 56
2 2
A6 a) 0,2;0) — a) 0,2;6) —
9 9
18
B7 — —
35 21
1 1
B8 — —
360 720
0,1 7
C9 —
90

Pa3znesnn YpaBHeHHSI M HEPABEHCTBA

1 BapuanT
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7 11
0,725+ 0,6 +—+ —
Al. Brruucnure: 1 40 2% -0,25.
0128-6——-0,0345: —
4 25
A2. Peuuth ypaBHEeHUS:
1) 2% +5x-1=0;  2)3xl=x; 3 XL H*2_ 4
2 4
B1. Pemuths HepaBeHCTBa:
1) 4—2x<1-(ax-1); 2) ZX=1so,
5—X
. 2x+5y =15
B2. Pemuth cuctemy ypaBHEHMIA: .
X—2y=3
C. Pemure ypaBHEHHUS:
1) 5-(x=1D% =3-4x+5%x*; 2)J/x+2=x.
2 BapHMaHT
0,425+ 0,9 +l + 11 1
Al. Beruucnure: 3 40 220 S
05-1°-0023: > 4
5} 25
A2. Pemith ypaBHEHUS:
1) 4% —5x—6=0: 2)-3x’ =x; 3) X1 X+2_,.
3 6
B1. Pemiuth HepaBeHCTBA:
1) 2(1-x)=5x—GBx+2); 2) 2“1 >0,
. X+5y =15
B2. Pemiuth cucreMy ypaBHEHUNA: :
3X—2y =-6
C. Pemure ypaBHeHHUS:
1) 5-(x+2)* =3-4x+5x*; 2) Vx-11=x.
Kpurepun onenkn
3agaHug bamnel IIpumeuanue
Al - A2 4 Kaxapiii mpaBuIIbHBIN OTBET 1 Gain
B1- B2 6 Kaxaplii mpaBWIIbHBIN OTBET 2 Gasuia
C 6 Kaxaplii mpaBWIIbHBI OTBET 3 Oaina

MaxkcumanbHbIi Oan 3a paboTy — 16 6a110B
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IIIkana nepeBoaa 0a/1710B B OTMETKHU

OtMmeTka YucJio 6217108, He00X0AUMOE /IJIsl NOJTYy4YeHHs OTMETKH
« 5» (0TJINYHO) 16 - 15
« 4» (xopomio) 14 - 13
« 3» (yIOBJIETBOPUTEIHHO) 12 - 10
« 2 « (HEYJOBJICTBOPHUTEIBHO) meHee 10
OTBeThI
1 Bapuanr 2 Bapuant
Al 1 1
~5++/33 1 . 3.y L.
A2 1)x1,2=T; 2)0;5; 3) 1,6. 1)2,—2, 2)0,—5, 3) 2.
BI 1) x <-1; 2) x€[0,5;5). 1) x <1;2) xe[-0,5;5)
B2 (5;1) (0;3)
1 17
1) =; 2)2. 1) —=—: 2) Her kopHeii.
C ) 39 ) 539 p
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KoHnTponbHas paboTta 1o yueOHOH AUCIUTIIIUHE
3a | cemecTp Ha 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHus

Bapuanr |

. a 2 5
1. Haitnure 3nauenue Beipaxkenus 1. — —D° | mpuma = 5 b= —E, c=0,6.
C

2. [IpencraBbTe OOBIKHOBEHHYIO POOb ? B BU/JIE IECATUYHON NEPUOANYECKOM 1poOH.

3. Yucno 0,000314 npencraBpTe B CTAaHAAPTHOM BHUJIC.

4. Haiinute npousBenenue yncen a = 5,4 u b = 0,2468101... ¢ TOYHOCTHIO JI0 AECATHIX.
5. Mansl uncna  Z1= - 3 +51, 2,= 4 -7i.

Brruncaure:

a) CyMMY YHCeIl Z1 U Zp; 0) pa3HOCTh YMCEN Z3 U Zp; B) MPOU3BEIECHUE YHCEI Z1 U Z».
6. Pemure ypaBHeHUE: v x +2 = 3;

7. Pemnte ypaBuenue: 5° = 125;

8. Onpenenure x, eciau log, x=-2
9. Pemnre HepasencTBo:  10g2(X-1)> 3;

log.5
— + log--0,2
10, logs7
Bapuant |l
y , b 1 4
1. Haiigure 3Hauenue Beipakerus 1: (@°— — ) mpu a = 5 b= 5 c=16
C

4

2. IlpencraBbTe OOBIKHOBEHHYIO IPO0Oh — B BHUJIE JCCATUIHOU IMEPUOANIECCKON TPOOH.

3. Yucno 0,0000271 mpencraBbTe B CTAaHAAPTHOM BHUJIE.

4. Haiinute npousBencaue uncen a = 3,2 u b = 0,02345202...C TOYHOCTBIO 10 COTHIX.

5. danbl uncna  z3=-1+31, ;=4 + 5i.

Brrancanre:

a) CyMMY YHCEJI Z1 W Zp; 0) pa3HOCTh YHWCEN Z1 W Zp; B) IPOU3BEIACHUE YHCEI Z1 U Zo.

6. Pemnte ypaBuenue: \12+3x =2;

7. Pemnte ypaBHenue: 3" = 81;

8. Onpenenute x, eciau |093 x=-1.

9. Pemute HepaBenctBo: logs (5 -2X) < 1;

32

10 _:]'.-_.-g_-,S
3aJIaHue OTBeTHI OTBETHI banier
IBapuaHT 2BapuaHT
1 2.4 4/3 ; 1
2 0,428571; 0,571428; 1
3 3,14 -107%; 2,71 -10; 1
4 1,3; 0,8; 1
5 a) 1-2i; 6) -7+12i; | a)3 +8i; 6)-5-2i; 1
B)23 1. B) -20 + 7i.
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6 7 8
3

7 3; 4;

8 1/49; 1/3;

9 (9; o) (0;2,5)

10 0. 4.

OrMmerka Ymucio 6215108, He0OX0AUMOE ISl OJYYeHHSI OTMETKHU

« 5» (0TJINYHO) 10
« 4» (xoporo) 9-8
« 3» (YIOBJIETBOPHUTEIHHO) 7-6
« 2 « (HEYJOBIIETBOPHUTEIHHO) MeHee 6
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3aganust VIS NPOBEACHUS IMPOMEKYTOYHON aTTeCTAUMU 10 Yy4eOHOoi
AMCUMILIMHE B (popMe IK3aMeHa

3ananue 1 (mpakTuyeckoe)
Texker 3aganus: BeIMOMHUTE K3aMEHAIIMOHHYIO padoTy

Bapmuanr 1.
Oobsazamenvuas ywacmo
IIpu BhINOJIHEHNH 3aaHuil 1-3 3anuIIMTe X0/ pPelIeHusl U MOJTyYeHHbIH 0TBET.

1. (1 6amn) Haiinure kopens ypaBuenus 327 %= 81.

log, V13

2. (1 Gann) HaiinuTe 3HaueHUE BBIPAKEHUS] —————— .
log, 13

3. (1 6amn) ®nakon mamnyHsa crout 160 pyouneii. Kakoe nanbosbiee 9ucio ¢piaakoHOB
MO>KHO KynuTh Ha 1000 pyO:eit Bo BpeMsi pacrpoiaxkH, KOT1a CKuJaKa coctapisieT 25%7?

IIpu BbInOJIHEHMH 3a4aHUi 4-7 3alIMIINTE NOJYYCHHBbIH OTBET.

4. (1 6ann) Ha pucynke (cMm. Huxke) n300pakeH rpapuk GyHKIUH Y = f(x), OTIpeIeNIeHHON Ha
unTeppaie( - 6; 8). Onpenenute KOJIMYECTBO LIETBIX TOYEK, B KOTOPHIX TPOU3BOIHAS
(GYHKIMM TI0JI0KUTENbHA.

5. (1 6amr) Onpenenute HaMMEHbBIIIEE U HAUOOJIbIIIee 3HAUCHUS (PYHKITHH.

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

7. (1 6amn) [Ipu kakux
3HaYeHusx x, f(x) <O0.

Wy

IIpu Bpino/iHeHnH 3agaHui 8-12 yKkakuTe X0/ pelieHUs M 3aNNIINTe MOJyYeHHbIH 0TBeT.

. . 1
8. (1 6amr) Halimure 3HaueHWe sino, €CIM U3BECTHO, YTO COSOL = 3 u o & [ yerBeprn.

9. (1 6ann) Pemuth ypaBHEeHUE ZCOS(X+%) =1.
10. (1 6am) Pemrure ypaBuenue logs(5 — 5%) = 2logs2.

11. (1 6amur) CtpoutensHoit pupme Hyx HO puodpect S0 KyOOMETPOB CTPOUTEIHEHOTO
Opyca y OJJHOrO U3 TpeX MOCTaBIIMKOB. KakoBa HaMMeHbIIasi CTOUMOCTH TaKO# MOKYIIKU
C 10CcTaBKoii (B pyOssax)? LleHs! 1 ycnoBus yKa3zaHbl B TaOnuIIe.

[TocraBuuk ‘ Ilena 6pyca | Croumocts ‘ JlononHuTenbHbIE

45



(py6. 3a Im°) JTOCTaBKH YCIIOBHSA
A 3500 9900 -
[Tpu 3aKkaze Ha cymMy OOJIbIIIEe
b 4500 7900 150000 py6. nocraBka 6ecriaTHO
[Tpu 3aKkaze Ha cymMy OoJIbIIEe
B 3600 7900 200000 py6. nocraBka OecrIaTHO

12. (1 6amr) B paBHOoOGenpernom tpeyronbanke ABC ¢ ocnoBannem AC GokoBasi cTopoHa

7 y
AB paBna 8, a COS A = 7 Haitaure BbICOTY, MPOBEACHHYIO K OCHOBAHHIO.

IIpu BhInoHeHnu 3aganuii 13-18 3anummTe X0/ pelieHUs: M MOJYy4YeHHbIH OTBeET.

4~ 6-6

13. ( 1 6amn)Haiigure 3HaueHNe BbIpaKeHUS 4\/§+10 .
8x+36
X+13

15. (16ann) llpsaMOyronpHBIN TIApaJUIEICHUIe]] ONUCaH
OKOJIO LWIMHAPA, PAIRYC OCHOBaHUS KOTOPOTO paBeH 2.
O6bvem napamienenunena paseH 16. Haiiaure BricOoTy
UIINHApPA.

14. ( 1 6amn)Haiiaure kKopeHb ypaBHEHUSI X =

16. (1 6aswn) Teno asmxercs mo 3akony S(t) = x> —4x +3.  Ompenenute, B
KaKOW# MOMEHT BPEMEHHU CKOPOCTh OyneT paBHa 4.

17. (1 6ann) PemuTs ypaBHEHHE sin? x—2sinx—3=0.

1
18. (1 6amr) Pemure HEpaBEeHCTBO 5_X >0,04.

ﬂononuumeﬂbmm uacmo

IIpu BbInoJiHeHUH 3agaHuii 19 - 22 3anummTe X0/ pelnieHus U MoJy4YeHHbIH 0TBeT.

19.(3 6amna) Haiigure Hanbonbliee 3HadeHue GpyHKIuu Y =12+/2 cosx+12x—37+9 na

OTpE3KE {0; %} .

. 4X—y=2
20.(3 6anna) Pemute cucremy ypaBHEHUH

log,, 3x =log,, (y+1) .

21.(3 6anna) PaBHoGouHas Tpamnemws ¢ ocHoBaHusiMu 10 cM 1 18 cM 1 BbIcOTOI 3 cM
BpaIllaeTcsl OKOJIO MEHBLIET0 OcHOBaHMs. Haliqure niomniaaps MOBEPXHOCTH Tela
BpallEHUSI.

22.(3 6anna) Haiisute pemenue ypasHenus COS2X+SiNX=C0S

VYKaxXuTe KOpHH, MPUHAIJIEKALIIE OTPE3KY [0;27r].

2.

Bapuanr 2.
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OobsazamenvHuas ywacmo
IIpu BhINOJIHEHNH 3aJaHuil 1-3 3anuIIMTe X0/ pelIeHusl H MOJTyYeHHbIH 0TBET.

1. (1 6amn) Haiinure kopens ypauenus 2 17 = 16.

log, ¥/27

2. (1 6amn) Haiinute 3Ha4eHUE BRIPAKCHUS .
log, 27

3. (1 6amn) Terpans crout 20 pyoeii. Kakoe HanOombIiee 9iciio TaKUX TETPAJCH MOXKHO
Oyznet kynuth Ha 350 pyOseit mocie moHmwkKeHus eHsl Ha 25 %.

IIpu BbINOJIHEHUH 3aJaHNi 4-7 3aNIUIIIUTE NMOJYYEeHHBbIH OTBeT.

4. (1 6ann) Ha pucynke (cMm. HU»Ke) U300pakeH rpapuk GyHKIUY Y = f(x), OTIpe/IeTIEHHON Ha
untepBasie (-7; 7). OnpenenuTe KOJIMYECTBO LEIBIX TOYEK, B KOTOPBIX IPOU3BOHAS
(GYHKIMM  TOJIOKUTEIIbHA.

5. (1 6amr) Onpenenure HauMEHbIIEe W HAMOOJbIIEe 3HAYCHHS (PYHKITHH.

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

7. (1 6amn) IMpu kakux 3Havenusx x, f(x) <O0.

Ny o
¥ = flx

T IIpu BbINOJIHeHUU 3agaHuii 8-12
YKa:KUTe X0/ pellieHUsl ¥ 3anuIIuTe
MOJIyYeHHbI 0TBeT.
(1 6amm) Halimure 3HaueHue COS a, eclu

: 12
U3BECTHO, 4TO SiNa= — u a €& |
13
YETBEPTH.
9. (1 6ayn) PemuTh ypaBHEHHE 25in(x+%):1.
10. (1 6amn) Pemure ypaBuenue logs (2 - 2x) = 2logs 4.

11. (1 6ann) CtpoutenbHolt hupMe Hy)HO puodOpectu 79 KyOOMETpOB MEHOOETOHA Yy
OJIHOTO M3 TpeX MOCTaBUIMKOB. CKOJBKO MPUIETCS 3aIUIATUTH 33 CaMyIO JCIEBYIO
MOKYIIKY C OCTaBKO# (B pyOusix)? LIeHbI ¥ yCIIOBUSL TOCTABKU TMPHBEICHBI B TaOIUIIE.

Croumocts Croumocts
JlomoTHUTE IHHBIC
[MocraBmmk NIeHOOeTOHA JOCTaBKU CILOBHS
(py6. 3a 1 M%) (B py0.) Y

A 2650 4400 -

B 3200 5400 [Tpu 3aka3ze Ha cymmy Oouibire 150
000 py6. moctaBka OGecriaTHO

B 2680 3400 Ipu 3akaze Goiee 80 M° KOCTaBKa
OecriaTHO
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12. (1 6amun) B tpeyronsauke ABC AC =BC, AB =16, cosA = — . Haiinute BbicoTy CH.

ol w

IIpu BhIno/HeHnHu 3aganuii 13 - 18 3anumuTe X0 pelieHUs U MOJYYEeHHbIN OTBeT.
V5 +10 4-5-5

7X —6
X+2

13. (1 6amn)Haiioure 3HaueHMe BBIPaKEHUS 3

14. (1 6amun)Haiinute KOpeHb ypaBHEHUS X =

15. (16ann) Uunuuap BO#caH B MPSMOYTOJIBHBIN MapauIeIeUIIeI.
Pannyc ocHoBanus nuinHapa pasex 2. Oobem
napauienenumnena paseH 80. Haiinure BbICOTY HMHIIMHpA.

16. (1 Gaswr) Teno aBmxercs 1o 3akony S(t) = 2x° —x + 1.
Ompenenure, B KAKOM MOMEHT BpPEMEHU CKOPOCTH OyJeT paBHa 7.

17. (1 6amn) Pemuts ypaBHeHME sin2 x—6sinx =0.

18. (1 6amn) Pemure HepaBeHCTBO SLX >0,125.

/Ionwmumeﬂbmm uacmo

IIpu BhInoOJIHeHUM 3aaaHuil 19 - 22 3anummMTe X0/ pelleHUs U MOJYyYeHHbIH OTBeT.

19.(3 6auia) Haiigure Hanmenbiiee 3uadenne Gynkuun ¥ — 134 —98inx+9 gy
T
OTpE3Ke 0; —|.
P { 2}

3X+y=3

20.(3 6amna) Pemmre cucremy ypaBHEHHI :
log, (5x+4y)=I109,(y+5)

21.(3 6amna) PaHoOoYHas Tpaneius ¢ oCHOBaHUAMU 12 ¢cM 1 18 cM 1 BbicoTOM 4 cM
BpalllaeTcs OKOJIO O0JIbIIero ocHoBaHuWs. Halaure oObEM Tenma BpaleHUs.

2

22.(3 6anna) Haiiaute Bce pemieHus: ypaBHEHUS COS2X+SIiN“ X=COSX .

VYkaxure KOPpHHU, IPUHAJICIKAITUC OTPE3KY [— 7T, 72'].

Bapuanr 3.

Oobazamenvuan yacmpo
IIpu BpINOIHeHNH 3aJaHuil 1-3 3anuIIKMTE X0 pPelIeHUs! H MOJYy4YeHHbIH 0TBET.

1. (1 6amn) Haiigure kopens ypauenus 2> 2° = 16.

42

2. (1 6amn) HaiinmuTe 3HaUeHUE BBIPAKCHUS —2|092 3 -

3. (1 6amm) Terpaap ctout 40 pydaeii. Kakoe HanbosblIee YUCI0 TaKUX TETPaaeH MOXKHO
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Oyzner kynuth Ha 750 pybneit mocne moHwxenus el Ha 10%?
IIpu BhINOJIHEHNH 3aJaHuil 4-7 3anUIIMTe NOJYYeHHBIH OTBeT.

4. (1 6ann) Ha pucynke (cMm. HIKE) n300pakeH rpaduk GpyHKIuH Y = f(x), OTIpEIICIIEHHOW Ha
untepsaiie( - 10; 2). Onpenennure KOJIUYECTBO LENbIX TOUYEK, B KOTOPBIX IIPOU3BOIHAS
(GyHKIMU OTpUIATEIbHA.

5. (1 6amn) OmnpenenuTe HaMMEHbIIEEe U HANOOJIbIIIee 3HAYCHUS (DYHKIINH.

6. (1 6amn) I1pu kakux 3Hauenusx x, f(x) > 0.
7. (1 6amn) Ipu kakux 3HaYeHusx x, f(X) < 0.

Wy
¥ = flz)

™y

IIpu BhINOJIHeHUM 3a7aHuil §8-12 ykaskuTe X0/ pelleHUs ¥ 3aNMIINTe MOJyYeHHbIN 0TBeT.

. . 3
8. (1 6amr) Halimure 3HaueHue sin o, €CIIM U3BECTHO, YTO COS 0L = 5 u o & Il yerBepTH.

9. (1 6ayn) Pemuth ypaBHEHHE Cos(x+%):003% :
10. (1 6amn) Pemute ypaBuenue logs(5 —5x) = logs2 + 1.

11. (1 6amr) B Tabnuiie yka3aHbl cpeHUE IIeHBI (B pyOsIsSX) Ha HEKOTOPhIE OCHOBHBIC
MPOJYKTHI MHUTAHUS B TPEX Topoaax Poccuwm (1o ganHbeiM Ha Havano 2010 roga)

HaumenoBanue npoaykra bapnayn TBepb IIckoB
ITmennynsbIit x1e6 (6aTOH) 12 11 11
Momnoxko (1 nutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 kr) 260 240 235
l'oBsinuna (1 xr) 300 280 280
[Toaconneunoe macio (1 mutp) 50 38 62

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAXKETCS CaMbIM JICIIEBBIM CIIEAYIOLUI Habop
pOAYKTOB:3 Kr kapTodesns, 1 Kr cbipa, 3 J1 M0ACOJIHEYHOro Macia. B oTBeT 3anummure
CTOMMOCTbH JJAHHOTO Ha0Opa MPOAYKTOB B 3TOM ropo/ie (B pyoIssx).

12. (1 6amun) B tpeyronsuuke ABC AC =BC, AB =10, cosA= % . Haiimure BbicoTy CH.
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IIpu BhInoIHeHnHu 3agaHuii 13-18 3anummTe X0/ pelnieHUs: M MOJIYy4YeHHbIH OTBeET.

742 2-7
13. (1 6amm)HaiinuTe 3HaYeHNE BBIPAYKESHHS Arf+ -4 i .
14. (1 6amun)Haiinute KOpeHb ypaBHEHUS X = 9X_53 .

X+

15. (16ann) TpsiMOYTONBHBIH MapajuIeIeuIe] OMMCaH OKOJIO
LWIMH]IPA, paJinyc OCHOBAHMSI U BBICOTAa KOTOPOTO PaBHBI
6. Haiigute 0o0beM mapaienenure/a.

16. (1 6amur) Teno ABIKETCS 1O TPSIMOM Tak, YTO PACCTOSIHUE S OT HAYaIbHOW TOYKH
2
u3MeHseTcs 1o 3akony S = 5t— 0,5t° (M), rme t - Bpems IBIKEHHUS B CEKYH/IaX.
Haiinute ckopocTh Tena yepes 4 ¢ mociie Havana IBHKEHUSI.

17. (1 6ann) Pemmts ypaBuenue 2sin” x—3sinx+1=0.

1
18. (1 6amn) Pemnre HepaBeHCTBO 49" < (7))(

Jonoanumenvhan wacmeo
IIpu BbInosiHeHuH 3agaHuid 19 - 22 3anummTe X0/ pelleHHUs U MOJyYeHHbIH 0TBeT.

19.(3 6ayna) Halinure HamMmeHbllee 3HavueHHE QYHKIUU Y =2C0SX+5X+8 Ha
L
otpeske| 0; > |

| 2x+y=15
20.(3 6amna) Pemmre cucreMy ypaBHEHHI :
x—3y=log, 16

21.(3 6amna) PaBHoOOYHAs Tpamelusi ¢ OCHOBaHUAMU 12 ¢cM 1 24 ¢M 1 BBICOTOM 8 CM B MEPBBIN
pa3 Bpalaercsi OKOJI0 MEHBIIEr0 OCHOBAaHMSI, a BO BTOPOH — OKOJIO OoJbIiero. CpaBHUTE
00BEMBI TeJ BpaIllCHHUS.

2

22.(3 6amna) Haiinure pemenue ypapaenus COS2X—SINX=C0S“ X .

YkaxuTe KOpHH, IPUHAATIEKAIIIE OTPE3KY [0;27r].

Bapuanr 4.

Oobazamenvnan yacmpo
IIpu BpINOIHeHNH 3aJaHuil 1-3 3anuIIKMTEe X0 pPelIeHUs] H MOJYy4YeHHbIN 0TBET.

1. (1 6amn) Haiiaure kopers ypaBHeHus 3 > 2= 9.
84

2. (1 6ann) Haiinure 3HaueHUE BHIpAXKEHUS —5|095 7

3. (1 6ann) IlapuxoBas pyuka ctout 20 pyomneit. Kakoe HanbosbIee YMCIo TakuxX pydek
MOHO OyneT kynuTh Ha 500 py0ieii nocine nossieHus eHsl Ha 10%?
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IIpu BhINOIHEHNH 3aJaHuil 4-7 3anUIIATE NOJYYeHHBIH OTBeT.

4. (1 6ann) Ha pucynke (cMm. HIKE) H300paxeH rpaduk QyHKIUHT Y = f(x), OTIpEICIEHHOW Ha
unrepBaie (-1; 12). Onpenenure KOJIMYECTBO IEJBIX TOYEK, B KOTOPHIX MPOU3BOIHAS
(GYHKIMU  TIOJIOKUTEIbHA.

5. (1 6amn) OmpenenuTe HAaMMEHbIIEe W HAWOOJbIEe 3HAYCHUS (PYHKIUH.

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

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

1y
B
0

IIpu BbIno/IHeHMH 3agaHui 8-12 yKkakuTe X0 pelIeHUs M 3aNMIINTE MOJYYeHHbIH 0TBeT.

. . 5
8. (1 6amr) Haiimure 3Hauenne COS a, €CJIM U3BECTHO, UTO SIN o = 13 u o € Il verBepTH.

9. (1 6amn) Pemuth ypaBHEHUE sin(x+7r):cos(—%) .
10. (1 6amn) Pemute ypaBuenne lg(x +3) = 2Ig5.

11. (1 6amr) B Tabnuiie yka3aHbl cpeHUE IeHBI (B pyOsIsiX) Ha HEKOTOPhIE OCHOBHBIC
MPOJYKTHI MHUTAHUSA B TPEX Topoaax Poccum (1o ganHbM Ha Hadano 2010 roga)

HaumenoBanue npoaykra benropon Spocnasib Boponex
[TmennynsIit x1€6 (6aTOH) 11 15 14
Momnoxko (1 nutp) 23 26 20
Kaprodens (1 kr) 10 9 13
Chip (1 kr) 205 240 270
lNosiouna (1 kr) 240 230 240
[Toncommeunoe macio (1 auTp) 44 58 52

Omnpenenure, B KAKOM U3 3TUX TOPOJOB OKAKETCS CaMbIM JICIIEBBIM CIIEeTyIOLINI Habop
MPOAYKTOB: 3 J1 MOJIOKA, | KT TOBAAMHBIL, | 1 mojicomHeyHoro Macia. B orBer 3anumuTe
CTOMMOCTb JJAHHOTO Habopa MPOAYKTOB B 3TOM ropo/Jie (B pyossx).

12. (1 6amn) B tpeyronsauke ABC AC =BC, AB =32, cosA= g . Haiinute BbIcOTY CH.

IIpu BhInoHeHnH 3aganuii 13 - 18 3anumuTe X0 pelieHUs U NMOJYYCHHBIN OTBeT.

6\/§+1 . 62—\/5 .

13. ( 1 6amn) Haitnute 3Ha4eHHE BBIpAXKEHUS
11x -12

14. (1 6amn) Haiiqure kopeHb ypaBHEHUST X = 2
X+




15. (16ann) TpsiMOYTONBHBIH Mapasuieenune ] OMMCaH OKOJIO
UMJIUHAPA, PAARNYC OCHOBAHUS U BBICOTA KOTOPOTO PaBHHI 1.
Haiigure 06beM napanienenumesa.

16. (1 6amr) Temo nBMWKETCS IO MPSIMOM TaK, YTO PACCTOSHHE S OT HAYAIBHOU TOYKU

M3MeHsIeTcs 110 3aKoHy S = t+ 0,5t% (M), re t - BpeMs ABHIKSHHS B CEKyH/IaX.

Haiinute ckopocTh Tena yepes 4 ¢ mociie Havana IBHKCHUSI.

17. (1 6amn) Perntsb ypaBHEHHE 2cos” Xx—cosx—1=0,

18. (1 6amn) Pemute HepaBeHCTBO 2

71+2x > (

1)2+x
9

ﬂonwmumeﬂbuaﬂ uacmo

IIpu BbInosiHeHuu 3aganuii 19 - 22 3anummTe X0/ pelieHus U MOJyYEeHHbIH O0TBeT.

3
19.(3 6anna) Haiinute HanmenpIee 3Ha4eHne GYHKIUN Y =6C0SX+11X+7 Ha oTpe3ke {0; 771 .

20.(3 6anna) Pemmte cucremy ypaBHEHHI {

X+4y =16
log, y =log, (4x +4)

21 .(3 6amra) PaHoOOYHAs Tpamenusi ¢ OCHOBaHUSAMH 12 ¢cM 1 28 ¢M ¥ BBICOTOM 6 CM B TIEPBBIi
pa3 BpaIaeTcsi OKOJIO MEHBIIIEr0 OCHOBAHUS, a BO BTOPOM — OKOJIO OoJbiiero. CpaBHUTE
TUTOIIA/IA TTIOBEPXHOCTEH TEJl BpaIllCHHSI.

22.(3 6amna) Haitnure Bce perieHus ypaBHEHUS COS2X+SinN
VYkaxuTe KOpHH, IPUHAIJICKALIIE OTPE3KY [— T, 72].

2

OTBeTHI K IK3aMeHALIMOHHOM padoTe

X+cosX =0.

1 Bapuant 2 BapMaHT 3 BapuaHT 4 BapuaHT
1 X =- X =- x =12 x =3
2 0,5 0,2 14 12
3 8 (makoHOB 23 tetpanu 20 TeTpazaeit 22 TeTpaau
4 4 To4kHU 6 TOueK 5 Touek 5 Touek
5 Yuan6 = 4’5, Yuanm = '313 Yuaune = 35 Yuanm = '315 Yuane = 45 Yuanm = '312 Yuane = 3,39 Yuanm =-3
6 X x €[-2;2]V[6;7) x €(-10;-8]U[-2;2) x €(-12]U[4:8]
e(-6;-4]U[-2;2] U [6;8)
7 x €[-4;,-2]U[2;6] x €(-7,-2]U[2;6] x €(-8;-2] x €[2;4]U[812)
8 sina:& cosa=> sinc:=0.8 cosar=— 12
3 3 13
o x=t 2" omnez x:(—l)”z—zwzn,nez x=t 2" omnez x:(—l)”f—ﬁwzn,ne
3 3 6 2 6 2 6
10 0,2 -7 -1 22
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11 184900 ThIC. pYO. 213750 ThIC. PYO. 381 py0. 352 py0.
12 6 4 12 12
13 256 243 256 216
14 4u-9 3u?2 3ul 4u3
15 1 5 864 4
16 4 ceKyHJIbI 2 CeKyHJIbI 1m/c 5 wmlc
17 T Xx=0+m,ne”Z s Xx=0+2/m;
x:—5+27zn,n el x:5+27m; )
x=t" 4 2m,ne’
n T 3
x=(-1) -E+7zn,n e’
18 X< 2 x<1 X<3
X>——
19 21 9 10 13
20 x=1y=2 x=1,y=0 x=7,y=1 x=0;y=4
21 1387 cm® 2247 cm® Ha 2567 cM° Ha 1927 cm®
22
0;%;%;27Z if;o 0;7[;377[ if;izz

IlIkana nepeeooa 6a1106 6 OMMemKU NO NAMUOALTILHOU CUCHEME

OrMeTKa

Yucno 0amios,
He0o0X0aUMOe ISt
MOJTy4EHUST OTMETKH

«3» (YIOBJIETBOPHUTEIHHO) 9-16
«4» (xopoI11o) 17-21
«5» (OTIUYHO) 6oiee 21

53



OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BbICIIEI'O OBPA30OBAHUA
«CAHKT-NIETEPBYPT CKAM T'OCYJJAPCTBEHHBI YKOHOMUWYECKHUM

YHUBEPCUTET»

Kounenk 0u3Heca ¥ TEXHOJIOT M

DK3aMeHaIMOHHBIN OniteT No . ..
10 CIIEIUAJIBHOCTH:
o JUCLMIUIUHE: MaTteMaTuka

Kypc: 1 cemectp: 2

Paccmotpeno Ha 3acenanumn

[IUKJIOBOI KOMUCCHUH

00111e00pa30BaTEIHLHBIX

JIACIATLIAH

IIpencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 .

Tekcr 3apanus Bapuant |

[IpenonaBarenb JI.B.Ilexuna

(To/mmCch)

[Tpunoxenue 1

Koxudukarop (mpuMepHbIi NepevyeHb) OLEHOYHbIX CPEACTB JJIsl OlleHKH 3HAHUIA,
YMeHHil ¥ YPOBHSI CGOPMHPOBAHHOCTH KOMIIETEH Ui

(akTHueckoro Marepuana (0azoBbie
HOHSATHS, AITOPUTMBI, (HAaKThI) U
yMEHUE MPaBUIBHO UCIOJIB30BATh
CriellianibHbIe TEPMUHBI U TIOHATHSA,
y3HaBaHHE 00OBEKTOB U3yUCHUS B
paMKaX ONpeIeIEHHOTO pas/ena

Ne n/n Tun oyenounozo Kpamxas xapaxmepucmuxa oyeHouH020 Ilpeocmasnenue
Koo cpedcmea cpedocmea OYEHOUH020 cpedCmed 6
OYEHOUHO20 gonoe
cpedcmea
1. Kontponbnas | CpeactBo IIPOBEPKU ymenuil | Kommiekr
pa60Ta INPUMCHATH IIOJIYYCHHBIC 3HAHUSA U | KOHTPOJBHBIX
peICHUA 3aaa4 OIIPCACICHHOIO THIIA 38.,[[8.HPII>1 10
110 TEMC UJIN pa3acily BapHuaHTaM
2. Pa3HprOBHeB Paznuuaror 3aJa44 U 3aJaHUA: Komriext
bIC yqeGHLIe a) PCOPOAYKTUBHOT'O YPOBH, Pa3HOYPOBHECBbLIX
3aJa4u U IIO3BOJIAIOIIUEC OLICHUBATh U 3aJa4d u 3a,I[aHI/II>’I
3aJaHusg ANAarHoCTUPOBATb 3HAHUC
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JMCLUTUIAHBL,
0) PEeKOHCTPYKTUBHOTO YPOBHSI,
MO3BOJISIOIINE OLIEHUBATD U
JIMarHOCTUPOBATh YMEHUS
CHUHTE3MPOBATh, AHAIU3UPOBATH,
0000maTh GaKTUICCKUI 1
TEOPETUYECKUI MaTepHall ¢
dopMyTUpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM ITPHYUHHO-
CIICACTBECHHEIX CBS3CH;

B) TBOPUYECKOTO YPOBHS, TIO3BOJISIOIINE
OIICHUBATh U AMArHOCTHPOBATH YMEHUS,
UHTETPUPOBATH 3HAHUS PA3ITUIHBIX
obmacTeil, apryMeHTUPOBAaTh
COOCTBEHHYIO TOUKY 3pEHUs

Hoxnan,
CcOoO0IIIEHNE

[Ipoaykt camocTosTENHHOW PaOOTHI
CTYJIEHTa, TPEJCTABISAIOMMUN  COOOM
nyoau4HOe BBICTYIUICHHUE o
MIpe/ICTaBICHUIO TTOJTY4E€HHBIX
pe3yNbTaTOB pEILIEHUsl OINpeAeTIeHHOM
TEMBI.

TeMsbr JOKJIAJIOB,
CcOoOOIIeHUH

Tect

CpencTBo KOHTPOJIS, HAITPABJICHHOE Ha
MPOBEPKY YPOBHS OCBOCHUS
KOHTPOJIUPYEMOTO TEOPETHIECKOTO U
MIPaKTUYECKOTO MaTepuraa 1o
JAJTAKTHYECKUM SIUHUIIAM
JTUCITUTITUHBI WA TTPO(ECCHOHAIEHOTO
Moy Cucrema
CTaHJAPTU3UPOBAHHBIX 3aJIaHUM,
MO3BOJISAIOIIAs] aBTOMATH3UPOBATh
MpoIIeyPY U3MEPECHHS YPOBHS 3HAHUI
Y YMEHHI 00y4Jaromuxcs

donn TECTOBBIX
3aJaHnuid

[IpakTnueckue
paboThl
(mpakTHyeckoe
3a/IaHHE)

DT0 3amaHusi, C MOMOIIbIO KOTOPBIX Y
yUYalmxcs dhopmupyroTcs u
pa3BHUBAIOTCS MIPaBUJIbHBIE
MPAKTHYECKUE ACHCTBHUS.

Bunpr: 3amanust ams
MPaKTUICCKUX
pador
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