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ITACITIOPT

komiiekTa KOC no yueonou nucuuminne b/1.04 Maremaruka
1.1. OOmmue mo10KeHUs

KontponwsHo-onieHounbie cpenctBa (nmanee -KOC) mnpenHazHaueHbl s
KOHTpPOJIS U OLIEHKH 00pa3oBaTeIbHBIX AOCTHXKEHUN 00yYaroU[UXCsi, OCBOMBIIHNX
nporpammy yueOHoi aucuuruinasl b/1.04 Maremaruka.

KOC Bxio4aroT KOHTPOJBHBIE MaTepuaibl JJIsi MPOBEIEHUS TEKYIIEro
KOHTPOJISI M TPOMEKYTOYHOW aTTecTalmu B (opMe KOHTPOJIbHOW paboter (1
ceMecTp Ha 0a3e OCHOBHOTI'O 00IIero 00pa3oBaHus) U dk3aMeHa (2 ceMecTp Ha Oa3e
OCHOBHOTO 001IIeT0 00pa30BaHus).

KOC pa3zpaboTanbl B COOTBETCTBUHU C:

e oOpazoBatenbHoil mporpammoit  CIIO mo cnenuansHoctn  19.02.03

TexHonorus xyneda, KOHAUTEPCKUX U MAKAPOHHBIX U3JIETUH;

e nporpammoit yue6Hou nucuuruael bJ1.04 MaTtemaTtuka.

1.2. Pe3yJbTaThl OCBOEHUS TUCUUILIHHBI, MOJIeKALNE MPOBEpPKe

PesybTaThl HaumeHoBaHue 3jieMeHTAa yMeHMIi/3HAHUIA
00yueHust

(ocBOEeHHBIE
yMeHusl,
YCBOEHHbIE
3HAHMSA)

V.1. Boinonusate apudmernyeckue AeHCTBUS HAJ YUCIIAMU, COYETast YCTHBIE U
MUCbMEHHBIE MTPUEMbI; HAXOAUTh TPUOIMKEHHBIE 3HAUE€HUSI BETUYMH U
MOTPEIIHOCTH BBIYHMCIEHUH (a0COMIOTHAS M OTHOCUTENbHAS); CPABHUBATH YHCIIOBbIE
BBIPAYKEHUSI.

Vv 2. Haxoauts 3HaueHus KOPHS, CTENEHH, Jorapudma, TPUroHOMETPUUYECKIX
BBIPA)KEHUI Ha OCHOBE OMpeEeNICHUs], HCIIOIb3ys IIPH HEOOXOAUMOCTH
HMHCTPYMEHTAJIbHBIE CPECTBA; M0JIb30BATHCS MPUOIMHKEHHON OLIEHKOH Mpu
MIPAKTUYECKUX pacyeTax.

V3. BrinonHATs mpeoOpazoBaHus BhIpaXKEHUM, TPUMEHsS (OPMYIIbI, CBSI3aHHBIE CO
CBOMCTBaMHM CTEMNEHEH, JorapuMoB, TPUTOHOMETPUUYECKUX (QYHKITUI.
V4 Boruncnsate 3HaueHne pyHKIMM MO0 3aJaHHOMY 3HAU€HHIO apryMeHTa Mpu

pas3nu4HbIX crocobax 3aganust GyHKuud. CTpouTh rpaduku U3y4eHHBIX (PYHKIUMH,
WUTIOCTPUPOBATH MO TpaduKy CBOICTBA AIE€MEHTAPHBIX (PYHKIUH.

V5. Haxonutb mpou3BoAHbIE 3JIEeMEHTAPHBIX (PYHKIIUHA.

Vé. Hcnonb30BaTh MPOM3BOIHYIO I U3YYECHHS CBOUCTB (DYHKIMI U IOCTPOCHUS
rpauKoB.

Y7 [IpuMeHSITh MPOU3BOIHYIO JIJIsl MPOBEACHHUS MPUOIMKEHHBIX BEIYUCIICHHUM, peliaTh
3a/1a4uM MPUKJIAJHOTO XapakTepa Ha HaXOKIeHNUE HauOOIBIIEr0 K HAUMEHBIIIETO
3HAUCHMUS.

V8. BoeruncnsaTe B mpocTeHux caydasix miomaan U 00beMbl ¢ UCTIOJIh30BaHHEM
OIIPENEIIEHHOTO UHTETpaJa.

Vo Pemats panmonansHbie, MOKa3aTeNbHbIE, JOrapu(PMUIECKUE, TPUTOHOMETPHYECKHE

YpaBHCHUA, CBOAAIINCCA K JIMHEHHBIM U KBaJApaTHBIM, a TAKKC aHAJIOTHUYHBIC
HCPABCHCTBA U CUCTCMBI.




V¥ 10.

Pemrates npocreiiine KOMOMHATOPHBIE 331241 METOIOM 1epedopa, a TaKxKe ¢
WCII0JIb30BAHNEM H3BECTHBIX (DOPMYIL.

V1I.

Pacrio3znaBath Ha yepTekax v MOJIEISIX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH
TPEXMEPHBIE OOBEKTHI C X OMHCAHUSIMH, U300PAKCHUSIMH.

Vv 12.

OnuceIBaTh B3aUMHOC PacCIoJIOKCHUC TPAMBIX U IUIOCKOCTEi B MMPpOCTPAHCTBE.

V 13.

N300paxaTh OCHOBHbIE MHOTOTPAaHHHUKH U KPYTJIbIE TEJIa; BHIIOJIHITH YEPTEIKH T10
ycnoBusaM 3ajad. CTpouTh NpocTeiine ceueHus: Ky0a, Ipu3Mbl, TUPaMUIbl

Vv 14.

Pemarh miiaHUMETPUYECKUE U IPOCTEHIIINE CTEPEOMETPHUICCKIC 3a/1a4H HA
HAaXO0JKJICHUE T€OMETPUYECKUX BETUYNH (JIJTMH, YTJIOB, IJIOMA /e, 00bEMOB)..

31.

3HayeHne MaTeMaTHYSCKON HAaYyKW IUIA pCIICHHUA 3aa4, BOSHUKAIOIIUX B TCOPHUU U
IMPAKTUKE; IIUPOTY U B TO KC BPEMs OI'PAaHUYCHHOCTD IPUMCHCHUA
MaTEMaTHYCCKHUX METOJIOB K aHAJIM3Y U UCCICAOBAaHUIO ITPOLECCOB U SIBIICHUH B
MIPUPOJI€ U OOLIECTBE.

32.

3HavYeHHE MPAKTUKHA U BOIIPOCOB, BOSHUKAIOIINX B CAMON MaTEMaTHKE JIJIst
(hopMUPOBaHUS U PA3BUTHUS MATEMATUUECKONW HAYKU; UCTOPUIO PA3BUTHS TIOHSTHS
YyHUCIa, CO3/IaHUsl MAaTEMaTUYECKOT0 aHalln3a, BOSHUKHOBEHUS U Pa3BUTHS
T€OMETPHUH.

33.

YHuBepcanbHbI XapakTep 3aKOHOB JIOTUKU MAaTEeMaTUYECKUX PACCYKICHUH, UX
MIPUMEHUMOCTB BO BCEX 00JIACTSIX YETOBEYECKOM ACITEIbHOCTH.

34.

BeposATHOCTHBIN XapakTep pa3IMYHbIX POLECCOB OKPYKAKOIIETO MUPA.

35

OcHOBHbIE MaTeMaTUYECKUE TEPMUHBI U IOHSTHSA, GOPMYJIIBI anreOpsl U
T€OMETPHH.

36.

Omnpenenenus NEHCTBUTEIBHOTO YKCiia, aOCOTIOTHON M OTHOCUTEIHHOU
MOTPEIIHOCTH NMPUOIMKEHHH; TPAaKTUUECKHE TPUEMbI BBIUUCICHUNA ¢
MPUOJIM>KEHHBIMU JTAHHBIMH.

37.

Onpenenenusi KOpHS HATYpaJIbHOW CTETNIEHU W3 YKCIIa U CBOMCTBA KOPHS, CTEIICHU C
paloHaIbHBIMU NIOKA3aTENSIMU U €€ CBOWCTBA, CTEIIEHU C IeHCTBUTEIbHBIMU
MOoKa3aTessiMU U ee CBOICTBa, Joraprudma yucia, cBoWcTBa JorapudmMoB, OCHOBHOE
Jorapu(pMIUUecKoe TOKIECTBO, IECATUUHBIC U HATYypaJIbHbIE JIOrapu(MBI.

38.

OCHOBHBIE IOHSATHS CTEPEOMETPUH, AKCUOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX,
B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX, IPSIMOH U IJIOCKOCTH, JIBYX TJIOCKOCTEH B
MPOCTPAHCTBE, OCHOBHBIE TEOPEMBI O MAPATIEITLHOCTU MPSAMON U TIIOCKOCTH,
MapajyIeIbHOCTH JIBYX IJIOCKOCTEM, CBOMCTBA MapalljIeIbHOIO IPOSKTUPOBAHUS U
WX TIPUMEHEHUE I U300pakeHus1 GUTYp B CTEPEOMETPUH, TIOHSATHE YIJIa MEXKTY
NPSAMBIMH, yTrjia MEXKY IPSIMOU U IIOCKOCTBIO, OCHOBHBIE TEOPEMBI O
MEePIEHANKYIISIPHOCTH NPSAMOU U TUIOCKOCTH, TOHSATHE JIBYTPAHHOTO YIJia, yria
MEXKy INIOCKOCTSMH, MTOHSATUE JIUHEMHOIO yIila, MPU3HAK NEPHEHANKYIIPHOCTH
JIBYX IJIOCKOCTEH.

309.

Onpenenenus u GopMyJibl YKciia IEPECTaHOBOK, Pa3MEIICHNUH, COUeTaHUH,
dbopmyny Ounoma Herotona.

3 10.

Omnpenenenus BEKTOpa, ISHCTBHIA HAJl BEKTOpPAMHU, CBOMCTBA JICHCTBUIA HaJl
BEKTOpaMH, MOHATHE MPSMOYTOJIbHON JEKApTOBOM CUCTEMBI KOOPIUHAT Ha
IJIOCKOCTH M B IPOCTPAHCTBE, IIPaBUIIa ISHCTBHI HAJl BEKTOPAMH, 3aJ1aH HBIMH
KoopauHaTamMH, (pOpMYIIbI 17151 BEIUMCICHHSI JUTMHBI BEKTOPA, YTIa MEXIY
BEKTOpPaMH, PACCTOSHUS MEXK]Y ABYMS TOUKaMHU.

311

Omnpenenenue paauana, Gopmyiisl IepeBoaa I'paJyCHON MepHI YIia B paiuaHHYIO U
o0patHo, orpejielieHNe CHHYyca, KOCUHYCa, TAHI€HCa U KOTAaHT€HCa Yria, OCHOBHBIE
(hopMyIbl TPUTOHOMETPUH, OHATHUS! OOPATHBIX TPUTOHOMETPUYECKUX (DYHKITHH.

312

. Onpenenenue yuciaoBoi QyHKINHU, CIOCOOBI 3a1aHUs, TPOCTEHIINE
npeoOpazoBaHus rpapukoB GYHKINHN, CBOWCTBA (PyHKIIMU, 0OpaTHON (YHKINH, €€




rpaduk, cnoxxHoi QyHKIUYU, apudMETHIECKIE ONepauy HaJl PYHKIIUSIMH,
CBOICTBA M IpaMKu MOKA3aTEIbHOM, JTOrapu(pMUIecKOi 1 CTeTIeHHON (QyHKINH,
CBOMCTBA M rpa)MKu TPUTOHOMETPUYECKUX (DYHKIIMNA, CBOHCTBA U TPaPUKH
00paTHBIX TPUTOHOMETPHUYECKUX (PYHKITHI.

313.

Omnpenenenrne MHOTOTpaHHUKA, €T0 MOBEPXHOCTH, IIOHATHE IIPABUIIBHOTO
MHOT'OTPaHHUKA, OIIPEIEICHUE IPU3MBI, [1ApaJUIEIICIIAIIE1A, BUIbI IPU3M,
ONpe/IeTICHUE NUPAMUIBI, TPABUIBHOM MMPAMHU/IbI, YCEUEHHOW MMPAMHU/IBI.

3 14.

Omnpenenenre Tenna BpalleHNs U IOBEPXHOCTH BPALEHUS, ONIPEIEICHNs LMINH A,
KOHYCa, 1mapa, cepbl, CBOIICTBa FTEOMETPHUYECKHUX Tell.

315.

Omnpexenenue Nocae10BaTENbHOCTH, OIPEAEICHUE IIPeieiia OCIeA0BaTEIbHOCTH,
OTpe/iesieHNue HENPEPIBHOCTU (PYHKIIMU B TOUKE, CBOMCTBA HEMPEPHIBHBIX
(GyHKIMM, onpeienieHre MPOru3BOJHON, €€ TeOMETPUUECKUN U (PU3HUECKUN CMBICT,
npaBuia u popMyisl quddepeHupoBanus QyHKIIUN, ONPeIeTIeHne BTOPO
MIPOU3BOTHOM, OOIIYIO CXeMY MOCTPOeHUS TpaduKoB GYHKITUN C TTOMOIIIBIO
IIPOU3BOIHOM, OIIpeieIeHUE IEPBOOOPA3HOM, OTIPE/IEIEHUE HEONIPEAECTIEHHOTO
MHTErpajia U ero cCBoicTBa, (opMyJibl HHTEIPUPOBAHUS, CIOCOOBI BBIUMCIICHUS
HEONPEeIEHHOTO UHTErpajia, OIpeesIeHNE ONPEeAEICHHOTO HHTErpaia, ero
Tr€OMETPUYECKUN CMBICT M CBOMCTBA, CIIOCOOBI BHIYUCIICHUS IIOIIAEH
KPHBOJIMHEWHBIX TPaNleUi ¢ TOMOIIBIO ONPEEICHHOTO0 HHTErpaa.

3 16.

[TonsTHS 00BEMA reOMETPUUECKOTO Tela, POPMYITbI IS BEIYMCIECHUS 00bEMOB
TreOMETPUUECKUX TeJl, TUIONIA N ITOBEPXHOCTH FEOMETPUUECKOTO Tela, GopMyIIbl
JUI BBIYHMCIIEHUSI 00bEMOB, (POPMYJIBI JUIsl BBIYMCIIEHUS TUIOIIA/Iel MOBEpXHOCTEN
Tr€OMETPUUECKUX TeJl.

317.

Onpenenenre BEpOSITHOCTH, OTPEIeNIEHUE CITy4aifHOM BETUUYUHBI U €€ QYHKINH
pacrpeieNieHus, ONpeaeseHNs CYMMBbI COOBITHI, MPOU3BEACHHS COOBITHI, YCIIOBHOM
BEPOSITHOCTH, (POPMYIUPOBKU U GOPMYJIIbI TEOPEM CIIOKEHUSI U YMHOKECHHUS
BEPOSITHOCTEN, MATEMAaTUYECKOTO OKUAAHUS U TUCTIEPCUH, JUCKPETHOM CIIydailHOM
BEJIMYMHBI M 3aKOHA €€ paclpeieIeHHsl.

3 18.

CrocoOpl peneHuit croco0bl peIeHU HppaMOHATBHBIX YPABHEHHU M HEPABEHCTB,
CHOCOOBI PEICHUS CUCTEM JIMHEWHBIX YpaBHEHHH ¢ IBYMsI HEM3BECTHBIMHU, CIIOCOOBI
pelIeHHs MPOCTENIINX TOKa3aTeNbHBIX U JIOTApUPMHUUECKUX YpaBHEHHI, CTIOCOOBI
pelIeHUs MOKa3aTeIbHbIX U Jorapu(pMUUECKUX HEPABEHCTB, CIIOCOOBI PEIICHHUS
MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH, CIOCOOBI PEIICHUS TPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB, METOJ MHTEPBAJIOB PELICHUS PallMOHATBHBIX
HEPaBEHCTB.

OK'1

[ToHuMaTh CyImHOCTD U COLMANIbHYIO 3HAUUMOCTb CBOEH Oymaymieit npodeccuu, IposBIsTH K
HEW yCTOMYMBBII HHTEpEC.

OK 2

OpraHn3oBbIBaTh COOCTBEHHYIO IIESITENbHOCTh, BBIOMPATh THUIIOBBIE METOABI M CHOCOOBI
BBITNIOJIHEHNS TPO(eCcCHOHANBHBIX 3aa4, OLIEHUBATh MX 3()(PEKTUBHOCTH U KaueCTBO.

OK 3

HpI/IHI/IMaTB peui€Husd B CTaHAAPTHBIX W HECTAHAAPTHBIX CUTyallUdIX W HECTU 3a HHUX
OTBCTCTBCHHOCTD.

OK 4

OcymiecTBIsATh MOUCK M UCTONh30BaHNEe HHPOPMAIUH, HEOOXOMUMOM A 3 (HEKTUBHOTO
BBITTOJTHEHHS TPO(ECCHOHANBHBIX 33/1a4, MPO(eCCHOHATFHOrO ¥ IMYHOCTHOT'O PAa3BUTHSI.

OK 5

Hcnone3oBath MH(POPMALMOHHO-KOMMYHHKALIMOHHBIE TEXHOJIIOTHH B NMPO(eCCHOHATBHON
JeATEIbHOCTH.

OK 6

PaGoraTp B KomiekTHBe 1 KoMaHe, YPpQEeKTHBHO 00MATHCS C KOJUIEraMH, PyKOBOACTBOM,
TOTPEOUTEISIMHU.

OK 7

BpaTB Ha ce0s OTBETCTBEHHOCTH 3a pa60Ty YJICHOB KOMaHIbI (HO,H‘II/IHGHHLIX), pe3yybTaT
BBITTIOJTHCHU S 3a,Z[aHPII>'I.

OK 8

CaMOCTOATEINBHO OonpeaAciiATh 3adavyun HpO(l)eCCHOHaJ'IBHOFO U JIMYHOCTHOI'O pa3BUTHA,
3aHUMAaTbCA CaMOO6pa3OBaHI/IeM, OCO3HAHHO IJIAHUPOBATH MMOBBINICHNUC KBaJ'II/I(I)I/IKaI_II/II/I.

OK 9

OpI/ICHTI/II)OBaTI)CH B YCJIOBHUAX YacTOM CMEHBI TEXHOJOTHM B HpO(I)GCCHOHaJIBHOfI




JCATCIBbHOCTH.

1.3 Pacnpene/ienne oleHUBAHUS Pe3y/JIbTAaTOB 00y4eHHsl 0 BUAAM KOHTPOJIS

Kox u HamMeHoBaHMe 3JieMEHTa yMeHI/Iﬁ HJIHA

Buael arrecranumn

. . IIpomescymounasn
3HAHUI Texywuii KoHmpoao
ammecmayus
YmeHnue
. @pOHTANBHBIN ONIPOC; | KOHTPOJIbHAS
VY 1 BpInonHATh apupMeTHUECKue IEHCTBUS HaJ p POc; P
VHAUBUAYaJIbHBII pabota
YHCJIaMU, COYeTasi yCTHbIE U TUCbMEHHBIE TPUEMBI;
ompoc. (1 cemectp),
HaxXOJUTh NPUONIMKEHHbIE 3HAUEHUS BEIMYMH U
. [IpakTnueckas JK3aMEH
MOTPEIIHOCTH ~ BbIUMCICHUM  (aOcositoTHas U
paboTta (2 cemectp)
OTHOCHUTEJIbHAsA); CpaBHHUBATh YHCIIOBBIE
KoHnTpoib
BhIpaienisl CaMOCTOSITENNbHOU
OK 1,2,34,5,6,7,8
paboTHI IO TEMaM
Y 2 Haxoguth 3HaYeHUs KOpHSA, cTeneHd, | OpoHTaIBHBIN OMpOC;

jorapu@ma, TPUTOHOMETPUUYECKUX BBIPAKEHUN Ha

OCHOBE onpezeneHus, HCIIOJTB3YS npu
HEOOXOJIMMOCTH HMHCTPYMEHTAJIbHBIE CPEICTBA;
MOJIH30BAThCSI  MPUOTMKEHHOW  OLIGHKOW — TIpH
MPAKTUYECKUX pacyeTax.

OK 1,2,34,5,6,7,8

WHVBH1yaJIbHBIN
oTpocC.
[IpakTnueckas
paboTta
KonTposb
CaMOCTOSITEIbHOU
paboThI IO TEMaM

Y 3 BbmonHATH NpeoOpa3oBaHMs BBIPAKCHHM,
npuMeHsisi (OpMyJibl, CBSI3aHHBIE CO CBOWCTBAMHU

CTENEHEH, JIoTapu(MOB, TPUTOHOMETPUUYECCKHUX
GyHKIHH.
0K 1,2,34,5,8

@poHTaTBHBINA ONPOC;
WHAUBUAYaJIbHBIN
OTpoc.

[IpakTnueckas
pabora

KonTposb
CaMOCTOSITEIbHOM
paboThI 1O TEMaM

VY 4 BoruncnsaTte 3HaueHUEe PYHKIUU 10 3aJaHHOMY
3HAUEHUIO apryMeHTa NpU Pa3IUYHBIX CHocobax
3amanus GyHkuuu. CTpOUTh rpa@uKu U3y4EeHHBIX
(GYHKIMHM, WUTIOCTPUPOBATh MO Ipaduky CBOHCTBA
AIIEMEHTAPHBIX PYHKIIUH.

OK 1,234

@pOHTANIBHBIN OIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTryeckas
pabora

KoHnTpoas
CaMOCTOSTENBHON
paboThI IO TEMaM

Yy 5 Haxoaute MMPOU3BOJAHBIC 3JICMCHTAPHBIX

(b yHKIHIA.
OK 1,2,34

OpOHTAIIBHBIN OIIPOC;
WHAUBUAYaJIbHBII
0IIpocC.




[IpakTnueckas
pabota
Kontpons
CaMOCTOSITEIIbHOU
paboThI IO TEMam

VY 6 Hcmosb30BaTh MPOU3BOAHYIO UIS W3YYEHUS

CBOMCTB (DYHKIIMI U TOCTPOEHHS IPahUKOB.
OK 1,234

@pPOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
ompoc.

IIpakTnueckas
pabota

Kontpons
CaMOCTOSITEIbHOMN
paboThI IO TEMaM

Y 7 IlpuMeHsTh NPOU3BOAHYIO AJISl MPOBEACHUS
NpUOIMKEHHBIX BBIYMCIEHUH, pemarh 3ajauu
MPUKIAJHOTO  XapakTepa  Ha  HAXOXICHHE
HauOOJIBIIET0 U HAUMEHBILIETO 3HAYEHUSI.

OK 1,234

@pOHTAIBHBIN OIIPOC;
WHIUBUTyaJIbHBIN
ompoc.

IIpakTrnueckas
paboTta

KonTtpons
CaMOCTOSITEIbHOMN
paboTHI IO TEMaM

VY 8 BBIUUCIATH B MPOCTEUIINX CIIyYasx IUIOIAJN
U O0BEMBI C WCIOJIB30BAHUEM OTPEIECICHHOTO
HWHTErpaia.

0K 1,2,3,5,6,7,8

@pOHTAIBHBIN OIIPOC;
WHVBHTyaJIbHBIN
orpoc.

[IpakTyeckas
pabota

Y 9 Pemarp panuoHanmbHBIE, TOKa3aTelbHBIE,
sorapuMuveckue, TPUTOHOMETPUIECCKHE
YpaBHEHHUs, CBOJAAIIMECS K  JIMHEHHBIM |

KBaJApaTHBIM, a4 TaKXKC aHAJIOTHUYHBIC HCPAaBECHCTBA U
CHUCTCMBI.

OK 1,234

®poHTaTBHBIN ONIPOC;
WHAUBUAYaJbHBII
OTIpoC.

[IpakTueckas
pabora

KonTposb
CaMOCTOSITEIbHOM
paboTHI IO TEMaM

V¥ 10 Pemats npocreiiiirie KOMOMHATOPHBIE 3a7a4d
METOJIOM Tiepedopa, a TaKKe C HCIOJb30BAaHHEM
M3BECTHBIX (hOpMyI.

OK 1,234

@pOHTANIBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

IIpakTnueckas
pabora

KonTposb
CaMOCTOSTENBHON
paboThI IO TeMaM

Y 11 Pacmo3HaBaTh Ha 4YepTekKax U MOJAETAX

MPOCTPAHCTBEHHBIC bopMmeI; COOTHOCHTH
TPEXMEpHbIE OOBEKTBI C WX  ONHCAHUSIMH,
M300paXKeHUSIMU.

OK 1,234

OpOHTAIIBHBIN OIIPOC;
VHAWBUAYaJIbHBII
o1poc.

IIpakTrueckas
pabota

KOHTPOJIbHAsA
paborta

(1 cemectp),
IK3aMEH

(2 cemectp)




Y 12 OnuceiBaTh B3aUMHOE PACIIOJIOKCHHE
MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

OpOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
o1poc.

[IpakTnueckas
paboTta

VY 13 H300pakaTh OCHOBHbIE MHOTOTPAaHHHUKH W
KPYIJIbI€ TeJa; BBIMOJHATh YEPTEKHU IO YCIOBUAM
3agad. CTpouWTh mpocTeimme cedeHus Kyoa,
MIPU3MBI, TUPAMUIBI

OK 1,234

@pPOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
ompoc.

IIpakTnueckas
pabota

Kontpons
CaMOCTOSITEIbHOMN
paboThI IO TEMaM

V14 Pemarh IUIaHUMETPUYECKHE U IPOCTEHIINE

@pOHTAIBHBIN OIIPOC;

KOHTPOJIbHAsA
paborta

(1 cemectp),
IK3aMEH

(2 cemectp)

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

3 1 3Ha3HaUYeHUE MaTEeMaTUYECKON HAyKH ISl
pernieHus 3a1a4, BOZHUKAIOIINX B TEOPUHU U
MPAKTUKE; IMUPOTY U B TO KE BPeMs
OTPAaHWYEHHOCTh MPUMEHEHHUSI MaTEMaTHUECKUX
METOJIOB K aHAJIM3Y M MCCIICIOBAHUIO IMPOIIECCOB 1
SIBJICHUH B IPUPOJIC M OOIIECTRE.

®poHTaIBHBIN ONIPOC;
WHAUBUAYaJbHBII
OTIpoC.

[IpakTnyeckas
paboTta

3 2 3HaueHHe TPaKTUKU U BOMPOCOB,
BO3HMKAIOIIMX B CAMOW MaTeMaTHKE JIJIst
(dbopMHUPOBaHUS U PA3BUTHUSI MATEMATUYECKOM
HAyKH; UICTOPHUIO Pa3BUTHS MOHATHS YKCIa,
CO3JaHMS MaTEMaTHYECKOIr0 aHaIIN3a,
BO3HMKHOBEHHUS U PA3BUTHUSI TEOMETPHUHU.

®poHTaIBHBIN ONIPOC;
WUHAUBUAYaJIbHBII
OTpoc.

[IpakTnueckas
pabora

3 3 YHuBepcaibHbIi XapaKTep 3aKOHOB JIOTUKU
MaTeMaTHYECKUX PACCYXICHHUM, UX MPUMEHUMOCTh
BO BCEX 00JIACTSAX YEIOBEYECKON eI TeNbHOCTH.

®poHTaTBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTnyeckas
pabora

3 4 BepoATHOCTHBII XapaKTep pa3InyHbIX
MIPOLIECCOB OKPYKAIOLIETO MUPA.

@poHTAJIBHBIN 0IIPOC;
VHAWBUAYaJIbHBII
O1poc.

[IpakTrueckas
pabota

3 5 OcHOBHBIE MAaTEMATUYECKUE TEPMUHBI U
MOHATHUSA, POPMYJIIBI AITeOpbl U FEOMETPUH.

OpOHTAIIBHBIN OIIPOC;
WHAUBUAYaJIbHBII
0IIpocC.

KOHTPOJIbHAS
paborta

(1 cemectp),
IK3aMEH

(2 cemectp)




[IpakTrnueckas
pabota

3 6 OnpeneneHus ASMCTBUTEIBHOTO YUCTA,
a0COTFOTHON ¥ OTHOCHTEIHHOM MOTPEITHOCTH
NPUOIMKCHUN; TIPAKTUIECKUE TIPUEMBI
BBIYHCIIEHUN C HpI/I6JII/DK€HHI)IMI/I JaHHBIMU.

OpOHTAIBHBIN OIIPOC;
WHIUBUTyaJIbHBIN
ompoc.

IIpakTnueckas
pabota

3 7 OnpeneneHus: KOPHSI HATYPAJIbHOM CTETICHH U3
YHciIa U CBOMCTBA KOpH:, CTCIICHHU C
pallOHAJIbHBIMU ITOKA3aTC/IsIMU U €€ CBOﬁCTBa,
CTCIICHHU C HCﬁCTBHTGJ’IBHIﬂMH IIoKasareijisiMu U €€
CBOMCTBA, Jorapuma 4mcia, CBOUCTBa
Jorapu(pmMoB, OCHOBHOE JIOTapU(PMUUECKOE
TOXACCTBO, ACCATUYHBIC U HATYPAJIbHBIC
JI0TapUPMBbI.

@pPOHTAIBHBIN OIIPOC;
WHIUBUIyaJIbHBIN
ompoc.

IIpakTrueckas
paboTta

3 8 OCHOBHBIE MOHATHUS CTEPEOMETPUU, AKCHOMBI
CTEPEOMETPHUH H CIICACTBUS U3 HHUX, B3aMHOE
pAacIiooKeHUE MPSIMBIX, TPSMOU U THIOCKOCTH,
JBYX IJIOCKOCTEW B IIPOCTPAHCTBE, OCHOBHBIE
TEOPEMBI O TAPAIISIIEHOCTH MPSIMOU ¥ IJIOCKOCTH,
MapajuIeIbHOCTH JIBYX TUIOCKOCTEH, CBOMCTBA
MapajuIeIbHOTO MPOSKTUPOBAHUS U X
MIPUMEHEHHE ISl N300pakeHus Puryp B
CTEPEOMETPUH, IOHATHE YIIIa MEKAY MPSIMBIMH,
yTJ1a My IPSIMOM U IUIOCKOCTHIO, OCHOBHBIE
TEOPEMBI O EPIEHANKYIAPHOCTH MPIMON
IUTOCKOCTH, TIOHATHE JBYTPAHHOTO YyIia, yria
MEXIY IIIOCKOCTSIMH, TIOHATHE JTUHEHHOTO yTa,
NPU3HAK EPICHINKYISIPHOCTH JIBYX IUIOCKOCTEH.

@pOHTAIBHBIN OIIPOC;
WHVBHTyaJIbHBIN
OTpocC.

[IpakTyeckas
paboTta

3 9 Onpenenenns U GOPMYIIBI YKCIIA
MepecTaHOBOK, pa3MeUIeHH, coueTaHuil, Gopmyiy
6unoma Herorona.

®poHTaTBHBIN OIIPOC;
WHAUBUAYaJIbHBII
OTpoc.

[IpakTnueckas
pabora

3 10 Onpenenenust BEKTOpa, 1€UCTBUIA HaL
BEKTOPAaMHM, CBOWCTBA JICHCTBHI HAJl BEKTOPAMH,
MOHATHE MPSAMOYTOJIbHON AEKAPTOBOM CHCTEMBI
KOOPJHMHAT Ha IJIOCKOCTH M B IPOCTPAHCTRE,
MpaBujia ACHCTBUI HaJl BEKTOPaMH, 3aJaHHBIMHU
KoopauHaTaMH, (GOPMYIIbI ISl BRIYUCIICHUS JITUHBI
BEKTOpa, yriia MeXKIy BEKTOPaMH, PACCTOSHUS
MEXKy IBYMSI TOUKAMH.

@pOHTANIBHBIN OIIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTryeckas
pabora

3 11 Onpenenenue paauana, GopMyIibl IepeBoaa
I'paJyCHOMN Mephl yria B palaHHYI0 U 00paTHO,
OTIpEJICNIEHUE CUHYCA, KOCHHYCA, TAHT€HCa U
KOTaHI€HCa yIila, OCHOBHBIE (hOPMYIIbI
TPUTOHOMETPHH, TIOHATHS 0OpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIHUII.

O pOHTAIIBHBIN OIIPOC;
VHAWBUAYaJIbHBII
O1poc.

[IpakTrueckas
pabota

KOHTpOJIbHAs
paborta

(1 cemectp),
IK3aMEH

(2 cemectp)




3 12 Onpenenenue 4nciaoBoi GyHKIIUH, CIOCOOBI
3aJjaHus, IpocTelIre npeoOpa3oBanus rpauKkoB
¢byHKkuui, cBoicTBa (PyHKIMU, 0OpaTHON (YHKINH,
ee rpauk, CIoKHOW (HyHKUINH, apuPMETHIECKHIE
orepanuu HaJl GYHKIHSIMH, CBOMCTBA U rpaduKu
[I0Ka3aTeIbHOM, JIOTapu(PMUYECKON U CTEIIEHHOMN
(byHKIIMHU, CBOMCTBA U TpaduKH
TPUTOHOMETPUUECKUX (PYHKIIHM, CBOMCTBA U
rpaduKu 0OpaTHBIX TPUTOHOMETPHYECKHIX

GyHKIUH.

OpOHTANIBHBIN OIIPOC;
WHIUBUTyaJIbHBIN
o1poc.

IIpakTrnueckas
pabota

3 130mnpenenenne MHOrorpaHHUKa, €ro
[IOBEPXHOCTHU, IOHSTHE IPABUIILHOTO
MHOTOTpaHHUKA, OIPE/IeJICHUE TPU3MBI,
napajJiesIenuIe1a, BUJIbl IPU3M, OIIPEICIICHUE
MIAPAMU/IbI, IPABUIIBHOM TMPaMUbI, YCEYEHHON
MpaMUJIbl.

@pOHTAIBHBIN OIIPOC;
WHIUBUTyaJIbHBIN
ompoc.

IIpakTrueckas
pabota

3 140mnpenenenue Tena BpaleHus: 1 MOBEPXHOCTH
BpaIlleHUs], OTIPE/ICIICHNUS IIMITNHIPa, KOHYcCa,
mapa, cepbl, CBOHCTBA TEOMETPHUECKHX Tell.

@pOHTANBHBIN OIIPOC;
WHIUBUTyaJIbHBIN
ompoc.

[TpakTnueckas
pabota

3 15 Onpexenenune nmociaea0BaTEIbHOCTH,
ompeiesieHue Tpeiesa MocIeI0BaTEeIbHOCTH,
oTpe/iesieHue HeMPEePbIBHOCTU (PYHKIIUU B TOUKE,
CBOMCTBA HETIPEPHIBHBIX (PYHKITUH, OTIPEICTICHIE
MIPOM3BOTHOM, €€ TECOMETPUUSCKUHN U (PU3NUECKUN
CMBICI, TIpaBuiia U hopmyIbl TuddepeHITnpOBaHUS
(dbyHKIIUH, OTIpeiesieHne BTOPOM MMPOU3BOTHOM,
00IIIyIO CXeMy TTOCTPOCHHS TpadUKOB PYHKITUH C
MTOMOIIBIO TPOU3BOTHOMN, OTIpeieTICHUE
epBoOOpPa3HOH, OIpeie]IeHHe HeopPeaeIEHHOTO
MHTErpajia U ero cBoicTaa, (opMyIsl
WHTETpPUPOBAHUS, CIIOCOOBI BHIYMCIICHUS
HEONpeeIEHHOTO UHTErpaja, onpeesieHue
OTIpEeIeIEHHOT0 UHTErpaa, ero reoMeTpuIecKuil
CMBICTT M CBOMCTBA, CIIOCOOBI BHIYUCIICHUS
IUIOIIA/IEN KPUBOJHMHENHBIX TPANIEUM C IOMOIIBIO
OTpEeJICIEHHOT0 UHTErpaa.

®poHTaJIBHBIN ONIPOC;
WHAUBUAYaJbHBII
OTIpoC.

[IpakTueckas
pabora

3 16 [HonsTHs 00bEMa reOMETPUUECKOTO Tea,
(dbopMyIbI TSl BRIYUCIIECHUS 00BEMOB
Tr€OMETPHUYECKUX TeJI, MIOMIA N TIOBEPXHOCTH
reOMETPUUECKOTo Teua, GOpMYJIbl sl BBIYUCICHUS
00BeMOB, (POPMYIIBI 7S BEIYUCICHHUS IIJIOLIa1eH
MOBEPXHOCTEH T'€OMETPUUYECKUX TEl.

@pOHTANIBHBIN OIPOC;
WHUBH1yaJIbHBIN
ompoc.

[IpakTryeckas
pabora

3 17 Onpenenenre BEpOSTHOCTH, ONIPEAETICHUE
cllyyaifHOM BeJIMYMHBI U €€ QyHKIUN
pacripeiesieHus], ONpeeIeHUs CyMMBbI COOBITHH,
MIPOU3BEICHUS COOBITHI, YCIIOBHOW BEPOSTHOCTH,
(bopMyIUPOBKH U (POPMYIIBI TEOPEM CIIOKEHHS U
YMHOKEHUS BEPOSTHOCTEN.

OpOHTAIIBHBIN OIIPOC;
VHAWBUAYaJIbHBII
O1poc.

[IpakTrueckas
pabota

KOHTPOJIbHAsA
paborta

(1 cemectp),
IK3aMEH

(2 cemectp)

10




3 18 CriocoOsI pemieHuit cnocoObl pereHni
HppalMOHAJIbHBIX YPABHEHUI Y HEPaBEHCTB,
CocOOBI PEelIeHNs CHCTEM JIMHEHMHBIX YpaBHEHUH ¢
JBYMSI HEM3BECTHBIMHU, CTIOCOOBI peIIeHUs
MPOCTEHUIINX TOKA3aTEeNbHBIX U JIOTapU(PMUIECKUX
YpaBHEHHUH, CIOCOOBI PELICHUS TOKa3aTEeIbHbIX U
norapu(pMUIECKUX HEPABEHCTB, CIIOCOOBI pEeLICHHS
MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN,
CTIOCOOBI peIeHHUs IPOCTEHIIINX
TPUTOHOMETPUUECKUX HEPABEHCTB, METO/]
MHTEPBAJIOB PEUICHUS PAllMOHAJIbHBIX HEPABEHCTB.

OpOHTAIBHBIN OIIPOC;
WHIUBUTyaJIbHBIN
o1poc.

IIpakTnueckas
pabota

11




1.4.PacnpenejieHre TUIIOB OIIEHOYHBIX CPEJICTB 10 3JIEMEHTAM 3HAHUI U YMEHUH TeKy lero KOHTPOJIst

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

MaTeMaTHYeCKON CTAaTUCTUKH.

Tema 12 YpaBHeHus u 5

HEPaBEHCTBA.

12
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1.5. Pacnpeueneﬂne THIIOB OLI€HOYHBIX CPEACTB 110 3JIEMEHTaAM 3HAHUH U yMeHI/Iﬁ KOHTPOJJIMPYEMBIX HA HpOMe)l(yTO‘lHOﬁ arrecranuun

Coaep:xanue  y4yeOHOro TH KOHTPOJILHOTO 33/IaHUSI
MaTepHaJia 1o NporpamMme
Y YIV|IVIVIV|IVIVIVIY VY| V)Y | VY]|3 |33
1,234 |5|6 7|8 911111123/ 4|5]|6]7 8 9 10| 11
0|12 3| 4 213/4|(5|6|7|8

w
w
w
w
w
w
w
w
= W
= W
= W
= W
= W
= W
= W

Tema 1 Beenenne
Tema 2 Pa3zputue noHSTHS O 1, 1,
umcIe 6
Tema 3 Kopnu, crenenu u
sorapudmel 6 |6 6
Tema 4 Ilpsimbie U TUIOCKOCTH 1
B MPOCTPAHCTBE

Tema 5 Kombunaropuka
Tema 6 Koopaunatsl u
BEKTOPBI

Tema 7 OcHOBBI
TPUTOHOMETPUH 6
Tema 8 OyHKIIMU U UX
CBOICTBA M rpadHKH 6
Tema 9 MHOrorpaHHUKHM 1 6 6 |6
KpYTJble Tella
Tema 10 Hauana 6 6
MaTeMaTH4eCKOro aHaIHn3a 6 |6
Tema 11 WMurerpan u ero 6 6
MIPUMEHEHHE
Tema 11 DnemeHTsl TEOpUU 6 6|6 |6 6 6
BEPOSITHOCTH. DIIEMEHTBI
MaTeMaTH4YeCKON CTaTUCTUKU.
Tema 12 YpaBHeHus u 6 6 6
HEpaBEHCTBA.

=
=
=
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[3XY
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2. CHEHUOUKAIIUA ONEHOYHbBIX CPEJACTB

2.1Ha3nauenue

Crneundukanueid  ycTaHaBIMBAIOTCA TPEOOBaHHS K  COJAEPKAHUIO U
0(OpMJIEHUIO BapUAHTOB OLIEHOYHOT'O CPEJICTBA: MPaKTHUUECKas padoTa.
[IpakTnyeckas pabota npenHa3Ha4Ye€Ha sl TEKYLIErOo KOHTPOJSI U OLIEHKH
3HAHUM W yMEHUH CTYJEHTOB MO MporpamMme Y4eOHOW JUCIUIUIMHBI
Marematuka: anredpa oOpazoBarenbHOi mnporpammbl  CIIO  mo
cnenuanbHocT 19.02.03 Texnonorust xmneda, KOHAUTEPCKUX U MAaKapOHHBIX
HU31CIUH.

2.2KoHTHHIeHT aTtrTecTyeMbIX: 1 Kypc Ha 0a3e OCHOBHOTO OOIIEro

oOpazoBaHus

2.3 ®opMa H yCJI0BHUS ATTECTAIMM: TEKYIIUI KOHTPOJIb MPOXOJIUT B BUJE
BBITMIOJTHEHUS 3a/IaHUM MPAKTUYECKOU pabOThI

[TpoMekyTOUHBII KOHTPOJIb MPOBOAMUTCS B (popMe KOHTPOJbHON padoTsl (1
CEMECTp) M dK3aMmeHa (2 ceMecTp) MO 3aBEepIICHUI0 OCBOCHUS yueOHOTO

Marepuanga Y4eOHOW JUCIMIUIMHBI,

TEKYIIETO KOHTPOJIS.
2.4 BpeMsi BbITIOJTHEHUSA

MOJIFOTOBKA 5 MUH;
BbITIOJIHEHUE 2 d4ac 50 muH;
opopmieHue M cradya S MUH.
Bcero 3 yac O MUH.

IMpu IMOJIOKUTCIBbHBIX PE3yJIbTaTax

2.5.Pexomenyemasi JJuTepaTypa 1Jisi pa3padoTKH OLlEeHOYHBIX CPEACTB U

noaAroToOBKH OﬁyanOIIII/IXCﬂ K aTTeCTalluH.

OO6ecrieueHne TUCIUIUTMHBI YICOHBIMU U3TaHUSIMH

KuuroodecrneueHHocr
b
Bnﬁnnorpa«lld);anqae}glcge ONMmucaHue OcHOBHASI/ Kou-Bo.
(aBTOp, 3ar;1aBHe, BUA, MecTo 1 rog |AOMOJHHUTEIBHA|  5y3 g 3““330““
U3/1aHUs, KOJ. CTP.) A JINTEPATYPA |  Gué.I. pecypebl
CIIoI Yy
barmvakor. M. 1. e Ne
Marematrka. — Mocksa : KnoPyc, 2019 |ocH BOOK.ru
-394 c. I
boromonos, H. B.
AnreOpa u Hauaa aHaimsa : Y4ueOHoe
DbC
noco6ue s CIIO / boromonos H. B. — |ocH [Opaiit
DJIEKTpOH. faH. MockBa : M3matenscTBO
IOpaiit, 2019— 240 c.
boromonos, H. B. ocH ObC
[pakTHuecKue 3aHsITHS 110 MATEMATUKE B FOpaiit

14



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/428057
https://www.biblio-online.ru/bcode/434366
https://www.biblio-online.ru/bcode/434366

2 4. Yacts | : yueOHOE mocoOue st
npukiaaHoro 6akanaspuata / H. B.
boromoioB. — 11-e u3na., nepepad. u AOII.
— Mocksa : U3znarensctBo FOpaiit, 2019.
— 326 c.

boromonos, H. B.

[TpakTHyeckue 3aHATHS IO MaTEMaTHKE B
2 4. Yacts 2 : YueOHOE Tocodue s
CIIO / boromonos H. B. — 11-e u3n.,
nep. u Jon .— DJIEeKTPoH. 1aH. — MockBa
: U3parensctBo IOpaitt, 2019 .— 251 c.—
(ITpodeccuonanbHoe 00pa3oBaHKe).

OCH

DbC
[Opaiit

JlagasH, A. A.

MaremaTuka : YueOHUK .— 3, UCIIp. U
nor. — Mocksa : OOO "Hay4Ho-
n3narenbekuii neatp MHOPA-M", 2017
— 544 c.

JTOII

ObC
ZNANIUM

[IIumosa, JI. H.
Maremartuka : YueOHoe nocooue .—

Mocksa : OOO "Hay4yHo-u3naTeabCKuii
nenrp MHOPA-M", 2019 .— 238 c.

1011

ObC
ZNANIUM

Jlopodeena, A. B.

Martematuka. COOpHUK 3a51a4 : Y4eOHo-
npaktuueckoe nocodue s CIIO /
Jlopodeea A. B. — 2-e u3g. —
DJIEKTPOH. JaH. — MocCKBa :
M3natenbctBO FOpaiit, 2019 .— 176 c.

1011

ObC

[Opaitr

bammakos, M. U.

MaremaTHka : y4eOHUK IS
MCIIOJIb30BaHUS B Y4EOHOM TIpoliecce
00pa30BaTEIbHBIX YUPEIKIACHUM,
PeaTU3YIOIIHNX MPOTPAMMBbl HAYAJIBHOTO H
CPEIIHETO CIEeHAILHOTO 00pa30BaHus /
M.U.bammakoB .— 10-e u3n., crep. —
Mocksa : Akagemust, 2015 .— 251 c.

momn

45

bammvakos, M. 1.

MaremaTuka: airedpa u Hayana
MaTEMaTUYECKOTO aHAIN3a, TEOMETPHS :
YVI€OHUK [JJIs1 CTYJIEHTOB YUPEKICHUN
cpeaHero nmpodhecCuoHaaIbHOrO
oOpazoBanus| / M.W.bammakoB .— 3-¢

JIOII

n3a., crep. — Mocksa : Akagemus, 2017.

39

2.6 .AHTEpHET pecypcehl:
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https://www.biblio-online.ru/bcode/434367
https://www.biblio-online.ru/bcode/434367
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=990024
http://znanium.com/go.php?id=990024
https://www.biblio-online.ru/bcode/426506
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/
http://teacher.dn-ua.com/old_version/excel/Laba3/part3.htm

3. BAPUAHTBHI OHEHOYHBIX CPEACTB

33}]3Hlflﬂ JJIA IIPOBCACHHUA TEKYIIETI0 KOHTPOJIA

Paznen Pa3Butue NOHATHSA O YHCTIE

IIpakTnueckas padora «Pa3BuTHEe MOHATHSA O YHCIE»
1 BapuaHT

1. 3amumuTe 4YUCI0 B CTAHAAPTHOM BUJIE:

a)730000000; 6)0,0000025;
8)0,24 *107%; r)75,2*10%.
2. [IpencraBbTe OOBIKHOBEHHYIO IPOOH B BUJIE JECATUYHON MEPUOTUUECKON
poou:
13 35
a) 15" @) 111
3. Boruucnure:
iI° i 4% 4207 -,
4. Haigure conpsix€HHOE YHUCIO KOMITJIEKCHOMY YHUCITY:
z=4 + 5.
d. OOpartute 9uCThIC IEPUOIUUECKUE NECATUYHBIE IPOOU B OOBIKHOBEHHBIE:

a) 0,(42); 06) 0,(513).
6. OOparure cMenIaHHBIC TIEPUOIUUECKHIE IECATUYHBIEC IPOOH B
OOBIKHOBEHHBIE IPOOH:
a) 0,0(27); ©6) 0,0(01).
7. Jaubl uncna  Z;= -1 +3 1, Z,= 4 + 5i. Beruucnure:
a) MOJIYJIM YHUCEN Z1 U Zy;
0) cymmy uucen Zy u Zp;
B) Pa3HOCTb YHUCEN Z1 U Zy;
') IPOU3BEJCHUE YUCEN Z1 U Z».
8. [locTpoiiTe KOMIUIEKCHBIE YUCIIa B KOOPAMHATHON INIOCKOCTH:
z:1=-1+3l, z,=4 + 51.
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http://www.bibliofond.ru/view.aspx?id=532505
http://geodesy-book.narod.ru/

o 12,8:0,64+3,05:0,05
9. Haiinute 3HaueHue qpoou:
2 .4
8-:11--1
3 9

2 BapuaHT

1. 3amumuTe YUCIO B CTAaHAAPTHOM BUJIE:

a) 37000000; 6)0,00000052;

B) 0,42%10™; r)52,7%10°.
2. [IpencraBbTe OOBIKHOBEHHYIO IPOOb B BUJIE JECATUYHON MEPUOTUYECKON
poOu:

3 95

a) 11" ) 333
3. Beruucnure:
2i° +i%° +i% +i%° ™,
4. Haiinute conpsiKEHHOE YUCII0 KOMIUIEKCHOMY YHUCTY:
z=4 -T7i.
5. O6parute YUCThIC IEPUOIUYECKHE IECATUYHBIE IPOOU B OOBIKHOBEHHBIE:
a) 0,72); ©6) 0,(918).
6. OOparute cMelaHHbIe TIEPUOANYECKHE AECATUUHbBIE APOOU B OOBIKHOBEHHBIE
poou:
a) 0,3(6); ©6) 0,11(6).
7. danel uucna  Z;= - 3 +5i, z,= 4 -7i. Beruucnure:
a) MOZYJIM YMCeN Z1 U Z7
0) cyMMy 4ucen Z; | Zy;
B) Pa3HOCTb YHUCEN Z1 U Zy;
') IPOU3BEAECHUE YUCEN Z1 U Z».
8. IlocTpoiiTe KOMIUJIEKCHBIE YKCIIa B KOOPJIUHATHOU INIOCKOCTH:
1= -3+ 51, 2,=4 -7I.

9. Haiinute 3HaueHue apodu: 2034:9-(539-7,39)

3.7 1
14 9 3
3aganus banisr [Tpumeuanue
1,2 3,4 8 Kaxp1it mpaBWIbHBIN OTBET 1
Ooam
56,7 18 Kasxiplii mpaBUIIbHBINA OTBET 2
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Kpurtepuu ouenku

Oasuta

8,9 9

Kaxnp1ii npaBuibHbIA OTBET 3
Oaiia

U 1IKAJIA nepesojaa 0a/JJ10B B OTMETKH

OTMmeTKka Yucjo 0a1710B,
Heo0XoauMoe J1J14
MOJTy4eHHUsI OTMETKH
« 5» (oTIM4HO) 33-35
« 4y (xoporio) 27— 32
«3» 18 — 26
(YZOBIETBOPUTEINIBHO)
OTBeTHI «2« Menee 18 K
pabote (HEYIOBJIETBOPUTEIBHO)
«Pa3BuTHE MOHATHS 0 YNCTIE»
3agaHue Bapuanr 1 Bapuanrt 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) 4,2*%10°,  r)5,27*10°
2 a) 0,8(6); 0) 0,(315). a) 0,(27); 0) 0,(285).
3 -2 -2
4 |7 =4—5j z =4+7i
14, 19 8 E
> 2 33" % 35 ST % 3
3. N 11 7
6 2 110’ % 390 2 30° % 5o -
a) |Zl|=\/1_0; |Zz|:\/4_]~' a) |21|:\/3_4; |Zz|=\/6_5; 6)1
7 6) 3 + 8i; B)-5-2i; r) - |-2i B) -7+ 12i; )23
20 + 7i. —1.
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y Z]_: '3+5|
y
c 21:-1+3i C
S
8
vol {1y x,
K 2,= 4 -Ti

9 -147,6

Pazgen . Kopuu, cTrenenu u jgjorapugmsl

IIpakTnueckas padora «KopHu, crenenu u jorapupmbi»

1 BapuaHT
Al. Yopoctuth BepakeHue u Haiitm x: Igx=1g8+2Ilg5-1g10 -1g2

1) 10; 2) -1; 3)-10; 4)O0.

A2.Haiigute xopenb ypaBHeHusi 10g (3x +1) =3
1) 11; 2)1; 3) -10; 4) % :
A3. VKkaxuTe MPOMEKYTOK, KOTOPOMY MPUHAICKUT KOPEHb YPaBHEHHUS
logs (4—x)+logys2=1
D(-3-1),2)(0;2);3)[2,3];4)[4 8]
A4. Haiimute cymMMy KOpHeW ypaBHeHHS log, X* = log, (9% — 20)
1)-13; 2)-5; 3)5, 4)09.
AS. Pemmure HepaBeHcTBo logz(4—2x) =1
1) (=03 0,5152) (-00;2];3) [ 2; +00); 4) [ 0,5 + 0).
B1. Pemute HepaBencTBo log,(3x+2) > log, (x—1)

1)(1;+0); 2)(-oo;—% 1;3) [ -1,5; —%]; 4) perieHuit HET.

B2. Pemnte nepaBeHctBo log, (6—-3x) > -1
9

1) (-10; +o0); 2) (-o0; -10); 3) (-1; 2); 4) (-0,1; 20).
C. Halimute 4nCiO LENbIX OTPULATEIbHBIX PENICHWM  HEPaBEHCTBA
lg(x+5) < 2-1Ig?2
1)5; 2)4; 3) 10; 4) HU OJTHOTO.
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1)

2 BapuMaHT
Al. Yopoctuth Belpaxkenue u Haiitm x: Igx=1g12-1Ig3+ 2lg7 -1gl4
14; 2) -1; 3)-10; 4)0.
A2.Haiinute xopeHb ypaBHeHusi 10Qs(2x-4)=2
1) 11; 2)14,55; 3) -10; 4) % .

A3. VKa)kuTe MPOMEKYTOK, KOTOPOMY IMPHUHAIICKHAT KOPEHb YPaBHEHUS

logos (5—2x)—loggs2=1

1) (-005-2);2) [-2;1;3) [ 1;2];4) (2; +o0).
A4. Haiinute cymmy KopHel ypaBHenus lg (4x—3)=21g x

1)-2; 2) 4; 3) -4; 4) 2.
AS. Pemire HepaBeHcTBoO logg (5 — 2x) > 1

1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) ( -10; + ).

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

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

B2. Pemnte HepaBeHcTBO log, (1-1,4x) <-1
3

D (0.5 +0); ) (=22 )i 3)(14i2) 4)(057).

C. Haiinure Yucio menaslx pelicHWi  HepaBeHCTBa logs (x -2) < 1
1)5; 2)4; 3)6eckoHedHO MHOTO; 4) HU OJHOTO.
Kpurepuu onenkn padorsl

3aganus banmnel ITpumeuanue

Al - A5 5 Kaxxnpli mpaBUIIbHBIN OTBET 1 Oasn

B1 -B2 4 Kaxnplii mpaBUIIbHBINM OTBET 2 Oajuia

C 3 Kaxxplii mpaBUIIbHBIN OTBET 3 Oasuia

MakcumanbHbiit 62 3a paboty — 12 6ans10B

Illkana nepeBoaa 6aJ1J10B B OTMETKH

OTmerka Yuciio 6217108, HE00X0AUMOE LISl TOJIyYeHUS

OTMETKH

« 5» (OTIUYHO) 12 -11

« 4y (xopol1110) 10-9

« 3» (yIOBIETBOPHUTEIHHO) 8-7

« 2 « (HEyTOBJIETBOPHUTEIHHO) MeHee 7

OT1BeThI
‘ 1 Bapuanr | 2 Bapuant




Al |1)10 1) 14
A2 | %) % 2) 14,5
A3 | x =2;[2;3] (3) x =2,1; (2; + ) (4)
A4 |x; =4; x, =5; 4+5=09; (4) x1 =1, x, =3, 1+3=4; (2
A5 +0;0,5] (1) - 0; - 1,5) (1)
Bl |; +) (1) 3; +00) (1)
By (¥<(L2E) xe (- -2) (2)
7
Cl xe(-5;45], x=-4,-3;-2;-1. |xe(2,7], x=-3;4,5;6;7. (1)
(2)

Pazaen IIpsiMble U VIOCKOCTH B MIPOCTPAHCTBE
IIpakTnueckas padora «IIpssMbIe U IJIOCKOCTH B POCTPAHCTBE.

1 BapuaHT

Yposens A.
1.Hanmucatb 0603HauYeHUE MPSMBIX.
2.Hamucatb 0003HaYEHHE OTPE3KOB.
3.Hamucatp 0603HauYeHHE YTIIOB.
4.Hanucatbh 0003HaYEHHE IIOCKOCTEH.
5.CKOJBKO MJIOCKOCTEW MOYKHO MTPOBECTU YEPE3 OJIHY MPSAMYIO?
6.CKOJIBKO MJIOCKOCTEW MOYKHO ITPOBECTU YEPE3 JIBE NapalieIbHbIE IPSMBbIE?
7.CKOJBKO MJIOCKOCTEW MOKHO MPOBECTU YEPE3 JIBE NEPECEKAOIIUECS MPSIMBbIE?
8. CKOJIBKO TIJIOCKOCTEH MOYKHO MPOBECTH Yepe3 ABE CKPEUIUBAIOIINECS MPsIMbIe?
9. Ilpsimbie @ W 6 mapauienbHbl TpsAMON c. Kak pacmoyioxkeHbl MeXay coOoi
psIMbIE @ U 7
10./IBe MJIOCKOCTH MapajuiesibHbl OJHOM mpsiMoi. IlapaiienbHbl U OHU MEXKIY
co6oii?
11.ITnockoctb a |l B, o X y= a, p x y= 6. UTO MOKHO CKa3aTh O MPSAMBIX a U 87

12.YV TpeyronbHuka ocHOBaHME paBHO 18 cm. UeMy paBHa cCpenHssi JIHHUS
TPEYroJbHUKA?
13.CtopoHbl OocHOBaHMsI Tpameuuud paBHbl 12cm  u 7cMm. UeMy paBHa cpenHss
JIMHUS Tparenuu?
14.Y 1aHHOTO 4YETHIPEXYTrOJbHUKA MPOTUBOIIOJIOXHBIE CTOPOHBI pPAaBHBI U
napasuieibHBbI.

Jnaronamn paBHel 15cm m 13 cowm. SBnsiercss M YETBIPEXYTOJIbHUK
MPSIMOYTOJTLHUKOM ?

Yposens B.
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15. Touku K, M, P, T He nexaT B OJHOW IUIOCKOCTH. MoryT nu npsimbie KM u
PT mnepecekatbesi? OTBeT 000CHOBATH.

16. CxemaTnuHO U300pa3uTh IJIOCKOCTh o B BUJE Mapaienorpamma. Bue ee
MOCTPOUTH 0Tpe30K AB, HEe mapajuienbHblil eil. Uepes koHIbI oTpe3ka AB u ero
cepenuHy M mpoBECTH NapajuleibHbIC MPSIMbIE, MEPECEKAIONINE IIIOCKOCTh a B
TOuKax Ai, By u My. Halitn nnuny otpe3ka MM,, eciin AA1= 13 m, BB1= 7 m.

Yposens C.

17. JaHbl nBe mapajuleJdbHBIE IUIOCKOCTH M HE JeKallas MEXAY HHUMHM TOYKa
P. JIse mnpsiMble, IPOXOAIIME Yepe3 TOUKY P MepecekaroT ONMKHIOK K TOUYKE
P mockocTth B Toukax A u Ap, a JanbHIO B TOYkax By u B;
coOTBETCTBeHHO. Halinute anuny otpeska Bi1B; ,ecnum A1A, =6c¢cMm u PA; :
A1B1 = 3:2.

IIpakTuueckas padora «IIpsiMble M IVIOCKOCTH B POCTPAHCTBEY.

2 BapuaHT

Yposens A.
1.Hanucath 0603HaueHNUE TIIOCKOCTEH.
2.Hanmucath 0003HAYEHHE MPSMBIX.
3.Hamucatp 0603HaueHHE YTIIOB.
4.Ha3oBuTe OCHOBHBIE (UTYPHI B MPOCTPAHCTBE.
5.CKOJBKO MIIOCKOCTEW MOYKHO MPOBECTU YEPE3 TPU TOUKHU?
6.MoryT 5nu mpsiMasi ¥ IUIOCKOCTh MMETh JIB€ OOIIHe TOYKU?
7.CKOJIBKO IUTOCKOCTEW MOKHO IPOBECTHM Yepe3 MpAMYK M HE JeXallylo Ha
HEW TOUKY?
8. CKOJIBKO MOKET OBITh OOIIMX TOYEK y MPSIMON M TIOCKOCTH?
9. Bcerna nu dyepe3 aBe mapayieibHbIE MPSIMbIe MOKHO MPOBECTHU IJIOCKOCThH?
10.BepHo 1M, 4TO MIOCKOCTH MapaUIeNbHbI, €CIA MpsMasi, JiexKamas B OAHOMI
IJIOCKOCTH, MapajuiesibHa JPYyrol MIOCKOCTU??
11.ITnockocth a || B, mpsiMast M JIEKUT B IUIOCKOCTH o. BepHo nu, yTo mpsimas
M mapayyienbHa TIOCKOCTH [3?
12.YV TtpeyronbHuka ocHoBanue paBHO 10 cm. UeMy paBHa cpenHssi JIMHHS
TPEYroJbHUKA?
13.CtopoHnbl ocHOBaHusi Tpameuuu paBHbl 13cm  u 4cm. UeMy paBHa cpenHss
JIMHUS Tparenun?
14.BepHO 11, 4TO €CliM IBE CTOPOHBI TPEYTOJbHUKA MapajlIeNIbHbl IUIOCKOCTH
0, TO U TPEThsl CTOPOHA TPEYTOJbHUKA MapajuielibHa MIOCKOCTH o.?

Yposens B.

15. [Ipsmbie EN u KM He nexar B omHoit miiockoctu. MoryT i npsmsie EM
u NK nepecekatbcss OTBET 00OCHOBATE.
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16. CxemaTnuHO U300pa3uTh MIIOCKOCTh B BUJE Mapaienorpamma. Bue ee
He mapajuienbHblil eil. Uepes koHIbI oTpe3ka AB u ero
cepeauHy M npoBECTHU MapajulelIbHbIE IPAMBIE, MEPECEKAOIINE IIIOCKOCTh o B
Toukax Ai, B1 u Mi. Haiitu nimny otpeska MM, , ecmu A41=3 M, BB1= 17 m.

MOCTPOUTH 0Tpe30K AB,

Yposens C.

17. Janbl nBe mapajuleJbHbIE IIOCKOCTH M HE JIeKallas MEXAY HUMH TOYKa

P. JIge npsimble, NpOXOAsIIUE Yepe3 TOUKy P mepecekaroT OJNIMKHIOI K TOUKe
P mnockocth B Toukax A; U Ap, a JaIbHIO B TOUKax B; 1 By COOTBETCTBEHHO.
Haiinure nnuny otpeska BiB, , ecnu A1A, =10 cm u PAy 1 A1B1=2: 3.

Kpurtepun oueHku padorbl

3agaHus bannbl IIpumeuanue
1-14 14 Kaxxnpiii mpaBuiibHbIN oTBeT 1 Oasnn
15-16 4 Kaxxp1il mpaBUiibHBIN 0TBET 2 Oasia
17 3 Kaxxapiii nmpaBunbHbIN oTBeT 3 Oasuia

MakcuMmanbHbiii 6as 3a padoty — 21 6ana

IlIkana nepeBoaa 0aJJI0B B OTMETKH

OTMeTKa Yucso 6217108, He00X0AUMOE J1JI5 TOJydeHU s
OTMETKH
« 5» (OTIUYHO) 21 - 20
« 4y (xopor1o) 19 - 17
« 3» (YIOBIETBOPUTEILHO) 16 - 15
« 2 « (HeYIOBJIETBOPUTEIIHHO) MeHee 15

OtBeTbl K padore «[IpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBEY.

1 Bapuaur 2 Bapuant
1 AB, ab a, f, (4BC),..
2 AB, CD,.. AB, ab
3 ZABC, 20, a, 1, ZABC, 20, a, 1,
4 a, B, (ABC),.. TOYKa, IPsAMasi, TNIOCKOCTh
5 HUCKOJIBKO OIHY
6 OJTHY HET
7 OIHY OHY
8 HU OJTHOH OJIHY, MHOTO, HU OJTHOU
9 napajuiesIbHO na
10 U 13, ¥ HET HET
11 allb na
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12 9 cm 5cMm

13 9,5cMm 8,5 cm

14 HET Ja

15 KM cxpemuBaercs ¢ PT EM cxpemnBaetcs ¢ NK
16 10 c™m 10 cm

17 10 cm 25 cm

Pasnen KomOmnaTopuka

IIpakTnueckas padora «KomOMHATOPUKA).

1 BapuanT

1.CxonbKuMH CIIoco0aMH MOYXHO COCTaBUTh PaCIIMCaHUE OJTHOTO YUeOHOTO JTHS U3
5 paznmuunbix ypokos? 1) 302) 100 3) 1204) 5

2. B 9«b» xnacce 32 yyamuxcs. CKOIbKUMH CTIOCOOaMU MOKHO C(HOPMHUPOBATH
KOMaH/y 13 4 4eJIOBEK JJisl y4acTusi B MaTeMaTHUeCKON oJiuMIuae?

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

3. CKOJIBKO CYIIECTBYET Pa3IMUHBIX JIBY3HAUHBIX YHUCEII, B 3aIUCH KOTOPBIX
MOKHO MCTIOJIB30BaTh Udpsl 1, 2, 3, 4, 5, 6, eciiu i psl B UUCIIE JOJDKHBI OBITH
pa3IMYHBIMU?

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

5. Pemuth OTHOCHUTENBHO N ypaBHEHHE: Ppip /Pn=12 1)8 2)9 3)7 4)2

6. bpocaroT Tpu MmoHeThl. KakoBa BEpOSITHOCT TOTO, YTO BBIMAAYT JBa OpJiad U
OJIHA peliKa?

1)0,1 2) 0,5 3) 0,125 4) 0,625

7 . B nenexxno-BemieBoit notepee Ha 1000000 6mneroB passirpsiBaetcst 1200
BemieBbIX U 800 neHeKHbIX BRIMTphIIIeH. KakoBa BEpOSTHOCTD BBIMTPHIIIA?

1) 0,02 2) 0,00012 3) 0,0008 4) 0,002

IIpakTHyeckas padora « KomOUHATOPUKAY.

2 BapuaHT
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1.CKOJIBbKO pa3IMYHbBIX MATU3HAYHBIX YHCEIT MOXKHO COCTaBUTh U3 1udp 1, 2, 3, 4,

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

2. IMeroTcst TOMUZIOPHI, OTYpIbl, TyK. CKOJIBKO Pa3IMYHBIX CAIATOB MOKHO
MIPUTOTOBUTH, €CIIM B KX/ calaT JOJKHO BXOAUTH 2 Pa3IMYHBIX BUIA OBOLICH?

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

3. CxonbKkuMu crioco6amMu u3 9 yueOHbIX TPEAMETOB MOKHO COCTaBUTh
pacnucaHue yueOHOro IHs U3 6 pa3IuyHbIX YPOKOB.

1) 10000 2) 60480 3) 56 4) 39450
4. Beraucnure: 6!+ 4!
1)544 2) 10 3) 304) 744

5. Pemnth oTHOCHTENBHO N ypaBHeHue :1/ Ph4= 20/ P, 1)2 2)4 3)12 4)7

6. BpocatoT 1Ba urpanbHbIX Kyornka. KakoBa BEpOSATHOCTB TOTO, YTO BBINIAIYT JIBE
4yeTHbIe TUGPHI?

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

*
7 . B xop3uHe nexar rpudsbl, cpeau kotopeix 10% Oenbix u 40% prokux. Kakosa
BEPOATHOCTH TOTO, UTO BHIOPAHHBIN rpr0 OebIi WIN PHDKHIL?

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

Kpurtepumn ouenku

OtmMmeTKa «3» «4» «5»
| vacTe 4 3ananug | 4 3aganus | 4 3aganusg
Il gacte 1 3amanue | 2 3agaHus

3a BEpHO BBINOJHEHHOE 3aJjaHue 7 YYEHUK IMOIy4YaeT
JOIIOJTHUTEIIBHYIO OTMETKY

OT1BeTHI
Bapuanrt 1
Ne 3ananus 1 2 3 4 5 6 7
Ne otBeTa 3 2 4 1 4 3 4
Bapuanr 2
Ne 3ananus 1 2 3 4 5 6 7
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Ne otBeTa 4 1 2 4 4 1 1

Pasznen KoopauHaThl M BEKTOPHI
IIpakTnueckas padora «KoopanHaTbl 1 BEKTOPbI».

1 BapuanT
Yposens A.
3anoJHUTEe NMPOIMYCKH.
1. BekTopom Ha MJIOCKOCTH Ha3bIBAETCA ...

2. Bekrop nzobpaxaercs ...
3. Moaynem BEKTOpa Ha3bIBaE€TCA ...
4. JIBa BeKTOpa B MPOCTPAHCTBE HA3bIBAIOTCS MPOTHUBOIIOI0KHO HAPABICHHBIMH,
ecii ...
5. Ilpu yMHOXEHHUU BEKTOpA HA YHUCJIO ...
6. /IBa BekTOpa CUMTAIOTCS pABHBIMU, €CIH ...
7.HyneBol BEKTOpP KOJUIMHEAPEH ........ BEKTODY.
Yposens B.
8. Halimure koopauHATHI BEKTOpA 2 ecm A(5;-1;3) m B(2;-2;4).
9.J1aHbI BEKTOPHI 2 {3;1,-2} n - {1;4; -3} Haﬁnme‘;_?‘.

10.Jaubr Toukn A (0;0;2) uB (1;1; -2). Ha ocu OV naiigute Touky M ( 0; y;
0), paBaoynanéunyto ot touek A u B. Touka O — Hauanmo KoopJuHaT.
Yposens C.

11. SBnsitoTCS TM BEKTOPHI 2 H cp orTUREApHEIML, ecm A(55-1:3) B(2;-2;4),
C(3;1; -2),E(6;151)?

2 BapuaHT

Yposens A.

3anojHUTe MPOMYCKH.
1. BeKTopoM B MpOCTPAHCTBE HA3BIBACTCH ...

2. BekTtop o003HayaercH ...
3. JInHOM BEKTOpA HA3BIBAETCH ...

4. I[Ba BCKTOPA B MMIPOCTPAHCTBC HA3BIBAIOTCA OAMHAKOBO HAIIPABJICHHBIMH, CCJINU
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5. nst TOrO, 4TOOBI CIOKUTH JIBA BEKTOPA, HYKHO ...

6. HyneBbiM BEKTOPOM Ha3bIBAETCH ...

7. J1Ba BEKTOpa Ha3bIBAIOTCS KOJUIMHEAPHBIMH, €CJIH ...

Yposens B.

8.Haligute KoOpaUHATHI BEKTOpa —,eCIH C(6;3;-2) u D(2;4;-5).

9.J1aHbl BEeKTOPHI — {5; —1; 2} U e {3;2; —4} Hap"mme‘—>_ 2
a @ 2

10. lanwer Touku A (0;-2;0) u B (1;2;-1). Ha ocu OZ naiimute Touky M ( 0;

0; 2), paBHOYIATIEHHYIO

11. SBnsrOTCS M BEKTOPHI 7

4B
A(1;-2;3)u B(-5;-4;5)?

Yposens C.
u o KOLIUHEAPHEML, ecom C(5:-1;3) ,\M(2;-2;4),

or Touek A u B. Touka O — Ha4ano KOOpAUHAT.

Kpurepuu oneHku

3amanus basnel [Tpumeuanue
1-7 7 Kaxxapiii mpaBuiibHbIN oTBeT 1 0asnn
8-10 6 Kaxxnpli mpaBUIIbHBIN OTBET 2 Oajuia
11 3 Kaxxplii mpaBUIbHBIN OTBET 3 Oasuia

MakcuManbHbIi 6ast 3a paboty — 16 6aJsioB

IlIkana nepeBoaa 6aJJI0B B OTMETKH

OTMeTKa Yucso 6217108, He00X0AUMOE JJIS Oy eHU s

OTMETKH

« 5» (OTIUYIHO) 16 - 15

« 4y (xopor1o) 14 - 13

« 3» (yIOBIETBOPHUTEIHHO) 12 - 10

« 2 « (HEyIOBJIETBOPHUTEIHHO) menee 10

OT1BeTnI
1 Bapuaunr 2 Bapuant

HaIIPaBJIEHHBIA OTPE30K

HaIpPaBJICHHBIA OTPE30K

a,—

a,—

JJIMHA BCKTOpa

JUTMHA OTPEe3Ka

KOJUIMHCAPHBI W HMX HAIIPpaBJICHUA
HC COBIIaJarOT

HX HAIIpaBJICHUS COBIIAAarOT

gl B~ [WIN |-

Ha 5TO YMCJI0 YMHOXXarOTCsA

CJIOXKHUTb UX KOOPAWMHATBI
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KOOPAWHATBI BEKTOpA
6 OHM COHAIIPaBJICHBI W UX JHWHBI | BEKTOP, Y KOTOPOI0 HaA4Yajl0 U KOHCI]
PaBHBI COBIIAIAI0T
7 HIO6OMY OHH JICIKAT Ha IIapalJICIIbHbIX WUJIK Ha
OJTHOM IIPSIMOW
8 AB=1{-3-11} CD={-4;1;-3}
9 26—8:{5;-2;-1},‘26’—6‘:@ 5—26:{—1;—5;10},‘5—26‘:\/126
10 M (0; 1; 0) M (0; 0; -1)
11 HC KOJJIMHCAPHBI KOJIJIMHCAPHBI

Pasnes OCHOBBI TPMTOHOMETPHU

IIpakTnueckas padora «OCHOBbI TPUTOHOMETPHID).

1 BapuaHT
A1l. Beraucnure: Sin 30°
1)0,5; 2) 1; 3)£; 4)2.
2 2
17
A2. Ha kaKkoM u3 ueprexei n306paién rpaduk dyn oS +-)
\ \ N N L < L
‘ A N N N
3Sﬂ\1| 25::/11 1511\1(435::/0 D'n\n 1:(/2:: 211\71 Bn/J ‘(‘35“ ‘"&5")‘( T ‘“\QS" D/D l\j{z 3\{ !
7 7" ' )%
Puc 1
Puc 2
N AN PN AN , \ \ \
n —ax \n\—zs}/—n -1fsx \{_—05}/0 0bn \k—1}/2n 2kx \p\f}/ ﬂ&njb{ I n\njl-«m U\{n){ i Zn\ﬂj{Sn &
Pue 3 Puc 4

A3.Haiinure 3HadueHne BeipaskeHus: 2Sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

1)4; 2) — 4, 3)6; 4) a2
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A 4. Yrpocture, ucnoiib3ys GopMyIibl TPUBEACHUS:
a,)+C0S%a

1) 2cos%a; 2)1; 3)0; 4)2sin?a.

AS. Tloctpoiite rpaduk ¢yHkuuu Yy = 3Sinx
OTIpeIeTICHHSI
U 00nacTh 3Ha4Y€HUN (DYHKLHUU.
A6. Onpenenurte 3HaK BeipakeHus: Sin110°-cos 110°

1)+, 2)-; 3) 0;

cos(m-a)-cos(2m-

U YKaXWUTEe 00JacTh

B. Ilo 3apaHHOMY 3HAYEHHUIO TPUTOHOMETPUYECKON (DYHKIIMH, HAWIUTE

3HA4YCHHUE
. T
ctg a, ecau sin 0=0,8 u E< o <.

C. JlokaxxuTe TOXKIECTBO:

4) HEeT BEpHOT'O OTBETA.

2sin® «
> — =192a
tgo - (COS”™ ¢ —SiN® «)
2 BapuMaHT
A1l. Beruucnure: cos 30°
1)0,5; 2) 1; 3)£; 4)£.
2 2
17
A2. Ha kakom u3 geprexeit n3o0paxeén rpaduk (byHKCOS(X - E)
N N\ N N
\ \ \ \ , LN N\, /TN RN
i —35n b 72511/71: —1l5n n 43511/0 0.fn k 111/2:1 2.bn 3 11/ 'H( —apn _“\\25‘"_/"( e _“\Qs‘“ﬁ;/ 0.px 1“\“_}{ 2.m 3“\{
v V V )
PI/IC 1 PI/IC 2
N A I\ PN A ™\ N T °n RN RN
R T \{_—ny,—'n “1fsn \{-——os}/f' obx \kl.}/Zn 2k \sn\\_s.}/ 7;&511){ —afsa —W\Sﬂj( —ofsa AU \Q\.'n_)i( 1kx 2:;\{1:}{ 3k
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Puc 3 Puc 4

A3.Haiigute 3Hauenue Beipakenus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2) -4 3)6; 4) a2
A 4. YupocTure, HCTIONB3Ysl GOPMYIIbI PUBEICHUS: sin (n-a)-cos(% -
a,)+C0S%a
1) 2cos%a; 2)1; 3)0; 4)2sin?a.
AS. Tloctpoiite rpadux ¢ynkuuu Y = 1 + COSX U yKaxute o0JacTh

OIIpENICNIEHUsI U O
MHOXKECTBO 3HAYCHUH (YHKIIHH.
A6. Onpenienute 3HaK BeipakeHus: SiN100°- cos 100°.

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

B. [Ilo 3amaHHOMY 3HAYEHUIO TPUTOHOMETPUYECKON (DYHKITUHU, HAWIUTE
3HaueHue tg a,

eciau cos o= 0,8 u %< a<Tm

C. JlokaxxuTe TOXKIECTBO:

2cos’ o -tgo
sin? ¢ — cos® «

= - tg2a

Kpurtepun onenku

3aganus banmnel [Tpumeuanue
Al — A6 6 Kaxxnplii mpaBUIIbHBIN OTBET 1 Oamr
B 2 Kaxnplii mpaBUIIbHBINM OTBET 2 Oajuia
C 3 Kaxxnplii MpaBHIIBHBINM OTBET 3 Oasuia

MakcumanbHbiit 62 3a paboty — 11 6ansioB

IlIkana mepeBonga 0a/LUI0B B OTMETKHU

OTmerka Yucuo 6217108, HEO0X0AUMOE AJIS IMOJTYyUYEHH S
OTMETKH
« 5» (OTIUYHO) 11-10
« 4» (xoporo) 9-8
« 3» (yIOBIETBOPHUTEIHHO) 7-6
« 2 « (HEYyTOBJIETBOPHUTEIHHO) MEHee 6
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OT1BeThI

1 Bapuaunr 2 BapuaHnt
Al 1)05 3) ?
A2 | puc4 puc 2
A3 |14 3)6
A4 [3)0 2)1
AS jye[-3;3] ye[0;2]
A6
3 3

B 17 4
C Ucnonb3yem Gpopmyisl ABoitHOro | Mcnons3dyem GhopMysibl TBOHHOTO

yriaa yria

Pazgen ®yHKUUM U rpaQuKU

IIpakTuyeckass padora «®yHKUMH U rpapuxm».

1 BapuaHT
Al. Kakoii u3 rpadukoB, n300pakeHHBIX Ha pUCYHKax 1) —4) 3amaer QyHKIUH

2)

A 3’
) 4
\r’ y4
[N e
A) 1). b) 2). B) 3). ) 4).
A2. Haitnure obmacts onpeneneHus GyHKIUA Yy = V4x -1
A) x>2; B) x < 2; B)XZ%;F)XS2.
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A3.Tlo rpapuky ¢ynkuuu Y = f(x)
YKQKUTE
a) o0acTh

byHKIMNY;
0) Hynu QyHKLIMH;
B) IPOMEXKYTKH

OIpeIeIICHUSI

MTOCTOSIHHOT'O
3HaKa (QYHKLNU;

') TOYKH MaKCHUMyMa u
MUHUMYyMa (YHKIIUY;

I[) IMPOMCIKYTKH MOHOTOHHOCTH,

¢) HauOoJiblllee W HaWMCEHbIIEe
3HaueHus (QYHKUUU;

) 00J1acTh 3HAUCHUN (PYHKIIUH.
A4.Cpenu 3a1aHHBIX QYHKITUN
YKa)KHTE YETHBHIC .

1) y=2x%
= 5X;

A) 1)u3):;

2) y=Jx; 3)y

b) 1); B)
3).

B. Haiinute o6nacte onpeaeneHuss QyHKIUA Y =

(4]
—

2x+1
x(x—1)

C. Ioctpoiite rpaduk GyHKIHH Y = X° — 4X +3 1 yKaHTe ee CBOICTBA.

2 BapMaHT
Al. Kako#i u3 rpadukoB, n300paKeHHBIX Ha pUCYHKaX 1) —4), 3agaeT QyHKINIO?

) ¥ A/ 2

74—>

N
T

3 4
4 5
X /
A)1). Bb) 2). B) 3). I) 4).
1

A2. Haitgute 061acTh onpeieieHuss PyHKIUU Yy =

9-3x
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A) X>3; b) x<3; B) x>3; I x<1/3.
.Ilo  rpaduxy  dynxkmum Yy =f(Xx)
YKaXKHUTE:
a) obnactb onpeneneHus QyHKINM;
0) Hynu QyHKLIMH;
B) POMEKYTKHU MOCTOSTHHOTO ~N

3HaKa 4 B8\ [ A 234 | [x
byHKINY; )
') TOYKA MaKCUMyMa ¥ MUHUMYyMa 1 3

GyHKIUY; 14
1) MPOMEKYTKH MOHOTOHHOCTH; T
¢) HanOoJbpIlIee M HauMEHBIIIEEe

3HaYeHUs (PYHKIINH;

) 00J1acTh 3HAUCHUI (PYHKIIUH.

A4. Cpenu 3a1aHHbIX QYHKIMHA YKa)KUTE€ HEYETHBIE.

Dy=2¢  2y=-; I y=sx
A) 1)u 3); b) 2); B) 2)u 3); I 3).
2
B. Haiigute obnacte onpeaeneHuss GyHKIUA y = XZ(:(r X5) .

C. Ioctpoiite rpaduk pyHKmuE Y = X° — 2X + 1 1 yKakuTe ee CBOICTBA.

Kpurepuu oneHku

3aganus banmnel [Tpumeuanue
Al — A4 10 Kaxxnpli mpaBUIIbHBIN OTBET 1 Oamn
B 2 Kaxxnplii mpaBUIIbHBIN OTBET 2 Oasuia
C 3 Kaxxiplii mpaBWIbHBINM OTBET 3 Oasuia

MakcumanbHbiit 62 3a paboty — 15 6ansi0B

IlIkana nepeBoaa 6a/1J10B B OTMETKH

OTmerka Yuciio 6217108, HE00X0AUMOE [IJISl T1OJIyYeHUS
OTMETKH
« 5» (OTIUYHO) 15-14
« 4y (xopor11o) 13-12
« 3» (yIOBIETBOPHUTEIHHO) 11-10
« 2 « (HEyTOBJIETBOPHUTEIHHO) menee 10
OT1BeThI
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1 Bapuaunr 2 BapuaHnt

Al |B)3 A)l

A2 B)Xzi b) x<3
a) xe[-3;5];6)-2;4;B) y>0mpu |a) xe[-3;4]; 6)-2; 1, B) y > 0 npu
xe(-2;4); y <0 npu xe[-3,-2)u(L4]; y <0 npu
xe[-3;2)u(4;5]; xe(-21);

A3 IXmax = 0,2; Xmin = 1; 1) 0 npu T)Xmax = 2; Xmin = - 1; 1) T npu
xe[-3,0]ul;2]; & 4 npu xe[-12]u[3;4]; b { npu
xe[02]u[2;5]; xe[-3-1]u[23];

e) Yhaue = 69 Y namm = - 1; e) Yraue = 23 Y nanm = - 31
%) ye[-1:6]; %) ye[-3:2];

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

B | x=#0;x=#1; x #0; x#5 ;
y=xX—4x+3=(x-2)7°-1 y=X —2x+1=(x—1)

1) xe R; 2) ye[-1;+x]; 3) 1) xe R; 2) ye[-0;+x]; 3) bynkius
¢ynkuus obmero suaa; 4) y > 0 oburero Buaa; 4) y > 0 npu Bcex x

C npu xe(-01)U(3+0); y<O0mpu | kpome 1;5) d T npu xell; +w);
xe(43);5) @ T npu xe[2+x); b ¢ dnpu xe(-o0;1];
Lupu xe(-o;2];

Pa3znesn MHOrorpaHHMKH U KpyIJible Tejaa

1 BapuanT
Yposens A.

Al. Kakoit He MOXxeT ObITh pu3Ma?

A. Tlpsmoii; b. Haknonnoit;  B. [IpaBwibHOW; I'. Yceuennon.
A2. Kakas dhopmyna UCTONb3yeTcsl JUIsl BRIYUCIEHUST 00beMa mpu3Mbl, Tre R —
pannyc ocHoBaHus, H — BbICcOTA:

A. %SMH . B. R%H; B.S, H: T, %H(S+Sl +ss, )
A3. HazoBute, kakasi purypa He sIBISICTCS PABUIBHBIM MHOTOTPAaHHUKOM.

A. Ky0; b. onekasap; B. Okrasap; I'. [lapannenenumnen.
A4. Pebpo xyba paBHO 2 cM. Berauciure cymmy niuH Bcex pedep Kyoa.

A. 24 cwm; b. 48 cwM; B. 12 cm; I'. 60 cm.
AS5. IInomans rpanu Kyba pasHa 16 cm?. Beraucaure €ro 00beM.

A. 24 cm?; b. 48 cm?; B. 56 cm?; I.64cm.

A6. CymecTtByeT 71U mpu3Ma, Yy KOTOpPOMl TOJBKO OJHO OOKOBOE pedpo
MEPICHANKYIISIPHO OCHOBAHUIO?
A. Jla; b. Her.
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Yposens B.

B7. U3 Bepmmubl B kBagpara ABCD co ctopoHoii 6 cM K €ro IjoOCKOCTU
MPOBEAEH

nepneraukyiasip BK. Haiinure o0véM mupamuasl, eciiu AK =10 cm.
B8. OcHoBaHMeM MpU3MBbI SIBISETCA HPSIMOYTOJBHBII TPEYrOJIbHUK C OCTPBIM
yrmom 60° M KaTeToM, MPHIEKAIIAM K 9TOMy YLy, paBHBIM 9 cM. Beicora
npusMbl paBHa 10 cm. Haiinure:

a) 00bEM MPU3MBI;

0) momaas MOJHOM MOBEPXHOCTU MPU3MBI.

Yposens C.

C9. Haiinure 00beM MHOTOIpaHHHUKA, N300paXEHHOTO Ha

PUCYHKE L SE— L

(Bce IByrpaHHBIC YIJIbl MHOTOTPAaHHUKA MPSMBbIE). 3

2 BapuMaHT
YpoBens A.

Al. TlpsMoyTonbHbIN Napaieaenunes — 3To
A. IMupamuna; b. Ilpuzma; B. Oxtasap; I'. Terpasap.

A2. O0beM nmupaMuabl onpeaessieTcs mo popmyie, rae S,,, - IIonaahb
ocHoBaHus1, H — BeicoTa R — paauyc.
A. 1soc,,H ; B. 17z|:e2H; B.S, H; T. 2R2H.
3 3 3
A3. Anodema — 30
A. O6pasyromas mwmHApa;  b. Beicora koHyca; B. Bricota 60koBoM

rpanu nupamuael; . Beicora yce4eHHOro KOoHyca.
A4. N3mepeHus NpsMOYTroJbHOTO MapaijieeNuIeia paBHbl 2 ¢M, 3 ¢M U 5 cM.
Beruuciure ero oo0beM.

A. 30 cm3; B. 15 cm?; B. 20 cm?; I.25cm?.
AS. PebGpo kyba paBHO 2 cM. Berancnure miomaas TOBEPXHOCTH Kyda.
A. 12 cm?; B. 24 cMm?; B. 16 cm?; I. 18 cm?.
A6. CymectByet 11 npusMma, umeromas 20 pedep?
A. Jla; b. Her.
Yposens B.

35



B7. OcHoBaHMe NpsAMON NPU3MBI - NPSIMOYTOJIBHBIM TPEYTOJIBHUK C KaTETOM

5 CM U THIOTEHY30U

IIPU3MBL.

13 cMm. Beicota npusmel paBHa 10 cm. Haiinure 00bém

B8. B nmpaBunbHOI 4eThIpEXYroNbHOW NUpamMuae OOKOBbIE T'paHU HAKIOHEHBI

K

0
IJIOCKOCTH OCHOBaHusi moA yriaom 30°, a OcCHOBaHHE paBHO 6 cwMm.

Havionre:

a) 00bEM MHUpPaMUJIBI;

0) momaab MOJHOM MOBEPXHOCTH MUPAMUIBI.

C9. Haiinute 0o0beM MHOTOIpaHHHMKA, H300PA)KEHHOTO Ha

PUCYHKE

Yposens C.

(Bce IBYIpaHHBIE YTJIbI MIPSIMBIE).

Kpurepuu ouneHku

3amanus basnel [Tpumeuanue
Al — A6 6 Kaxxpli mpaBrIIbHBIN OTBET 1 Oasn
B7,B8,C9 9 Kaxxpl mpaBUIIbHBIN OTBET 3 Oasuia

MakcuManbHbIf 6asut 3a paboty — 15 6aJsioB

IlIkana nepeBoaa 6a/JI0B B OTMETKH

OTMeTKa Yucso 6217108, He00X0AUMOE J1JI5 Oy eHU s
OTMETKH
« 5» (OTIINYHO) 15-14
« 4» (xopol110) 13-12
« 3» (yIOBIETBOPHUTEIHHO) 11-10
« 2 « (HEyIOBJIETBOPHUTEIHHO) menee 10
OT1BeTnI
1 Bapuaunr 2 Bapuant
Al |r 0
A2 |B a
A3 |r B
A4 |a a
A5 |6
A6 |0 0
B7 300 cm®
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B8 3cem®; 6)1714/3 +270 em; J3em®; 6) 2443 + 36 em”;

C9

Pa3nea Hauajna MmaTeMaTH4eCKOro aHAJIU3a

IIpakTHyeckas padora

1 BapuanT

Yposens A.
Al. Haiinure f *(4), ecmu f(X) = 4+/x 5.
1) 3; 2)2; 3) -1; 4) 1.

A2. VKaXuTe MPOU3BOAHYIO (PYHKIUU g(X)=X"+COSX.

X3 x>
1) 2x+sinx; 2) 2x-sinx; 3) ?+sinx; 4) =——sinx.

A3. YpaBHeHHE KacaTelbHOU K rpaduky QyHKIUU y= ~2 B TOIKE C abcruccoit
X+

Xo=-3 HMeEeT BUJI;
1) y=7x+13; 2) y=7x+15; 3) y=—7x+15; 4) y=—-7x+13.

A4. Teno aBWXETCS MO MPSIMOM TaK, UTO PacCTOSHHUE S (B METpax) OT HETO [0
TOuKH B 3T0# mpsiMoit M3MeHsieTcs 1Mo 3aKoHy  S(t)=3t*—-12t+7 (t — Bpems
JIBUKEHUS B CEKYHJaX). Yepes CKOJbKO CEKYHJ MOCie Havala ABUKEHUS

MT'HOBEHHAsI CKOPOCTh Tella Oyner paBHa 72 m/c.
1) 16; 2)15; 3) 14; 4) 13.

Yposens B.
BS. Ha pucynke u3o0paxéH rpaduk Npou3BOJHON HEKOTOPOW (PYHKIIUH
y=f(x), 3amanHoil Ha npoMexyTKe ( - 3; 3). CKOJIbKO TOYEK MaKCUMyMa HMEET
byakmus  f (x) Ha 3TOM IPOMEXKYTKE?

HEEEENL NN

B6. Haiinure yrnoBoit koddduimeHT kacarenbHOW K rpaduky (yHKIAA
y=x"-2x*+3x-13 BTOYKE Xx,=-1.

B7.Haiinure npoussomusle Gynkmmii:  a) f(x)=(7x+4); 6) y=3e* +2sinx.
Yposens C.

C8. Haiinute cymMmMy TaHT€HCOB YIJIOB HAaKJIOHA KacaTeNlbHBIX K Mapadose
y=x*—9 BTOYKax mepecedycHUs Mapaboibl C OCHIO AOCIHUCC.
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2 BapuMaHT

YpoBens A.
Al. Haiinure f (16), ecou f(X) = 8+/x 3.
1) 3; 2)2;  3)-1; 4) 1.

A2. VKaxuTe MPOU3BOAHYI0 (QYHKIUU g(X)=X"—sinx.

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

o X—3 o
A3. YpaBHeHUe KacaTelbHOU K rpaduky QyHKIUU y= ks TOYKE C a0CIHUCCOM
X+

Xo = -3 HMEET BUI:

1) y=—5x+23; 2) y=-5x+21; 3) y=5x+23; 4) y=5x+21.
Ad4. Teno ABMKETCS MO MPSIMOM TaK, YTO PACCTOSIHUE OT HAYaJIbHOM TOUKH
U3MEHSIETCS 10 3aKOHY S(t)=t+0,4t> -6 (M), rme t— Bpemsl JIBUKCHHS B

CCKYHIax. HaﬁHHTC CKOpPOCTh TCJIa YCPC3 10 CCKYH/J IIOCJIC Ha4alla
JABMOKCHUA .

1) 10; 2)9; 3) 8; 4) 7.
Yposens B.
BS. Ha pucynke u3o0paxéH rpaduk Npou3BOJHON HEKOTOPOW (PyHKIIUH
y="f(x), 3ajanHOi1 HA TIpoMEXKyTKE ( - 2; 2). CKOJIBbKO TOYEK MUHUMYyMa HMEET
byakus f (x) Ha 3TOM IPOMEKYTKE?

B6. Haiinure yrimoBodi kod(phUIIMEHT KacaTelbHOM, MPOBEISHHOW K rpaduky
pynkuun y = X° +2x* + x* +1 B Touke X, =1.

B7.Haiingure npoussomubie Gynkmmii :  a) f(x)=(4x+7)°; 6) y=X-1g3X.
Yposens C.

C8. Haiigute cymMMy yriioBbIX KOd(D(PHUIIMEHTOB KacaTelIbHBIX K Tapaboie
y=Xx?—4 B Toukax mepecedycHUs mapaboibl ¢ OCbIO abcLucc.

Kpurepuu ouenku

3aganus banmer [Tpumeyanue
Al — A4 4 Kaxp1it mpaBmibHbINM OTBET 1 Oayn
BS5 - B7 6 Kaxxnplii mpaBuIbHBIN OTBET 2 Oaia
C8 3 Kaxxnplii mpaBuIbHBIN OTBET 3 Oaia

MakcumanbHbIi 62 3a padboty — 13 6ans10B
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IlIkajia nepeBoaa 0a/I710B B OTMETKHU

OT1merka Yuci10 62,1108, HEO0X0AUMOE LISl NTOJIYYCHUSI OTMETKH
« 5» (OTIUYHO) 13-12
« 4y (xopoI111o0) 11-10
« 3» (yIOBIETBOPUTEIIHHO) 9-8
« 2 « (HEeyIOBJIETBOPHUTEIHHO) MeHee 8
OT1BeThI
1 Bapuant 2 Bapuant

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 Ka, Xmin =0

B6 |k=-7 k=16

1, 3X
B7 7x +4)"; ©6) 9e™ + 2c0sx a) 12(4x + 7)% 6) tg3x + co?g
X
C8 titga,=6+(-6)=0 ttga, =4+ (-4)=0

Pa3nen UHTerpasa v ero npumMeHeHue

IIpakTuyeckasi padora

1 BapuanT
Yposens A.

Al. . Beluucnure uHTErpai:

2 = dx
a) I(3x2+x—4)dx; 0) J- 3 .

7 X

A2. s ¢pyskmum f(X) = 3sin X HaiimuTe: a) MHOXKECTBO BCEX

MEePBOOOPA3HBIX;

0) mepBooOpa3Hyto, rpaduK KOTOPOW MPOXOAUT  dYepe3 Touky M (

z
5:0)

A3. Beruucnure, cienaB npeaBapUTENbHO PUCYHOK, IUIOMIAb (PUTYpHI,
orpannyeHHON juHUsAMH: » = 0,5 xz, y=0,x=2,x=0.
Ad4. JlokaxwuTte, uto QyHKIUs F sBIseTcs mepBOOOpa3HON Il  (PYHKITHH

f(x) Ha mpomexyTKe

(-o0;+0), ecmn Fx) =x3—4, f(x) =34

Yposens B
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3
BS5. Belunciaure uHTErpal I [x2 +(x —3)2] dx
0

Yposens C.

. o 2
C6. Haiiqute miomans (urypbl, OrpaHUYEeHHOM JUHUSAMU )y = O6x —x° U y =

2x.

2 BapuaHT
YpoBens A.

Al. . Beluucnure umHTErpai:

a) j'(4x3—x+5)dx; 0) I
1 —2

d x
>3

A2. lns ¢yakmuu f(X) = 2C0S X HaiiauTe: a) MHOXKECTBO BCEX
EPBOOOPA3HBIX;

0) nepBooOpa3Hylo, rpaduK KOTOPOl MpOXOoAUT yepe3 Touky M (

3

7T
—=:0)

A3. Beruucnure, ciesaB npelBapuTEIbHO PUCYHOK, IUIOMIAAbL (QUTypHI,

OFpaHI/I‘{eHHOﬁ JINHUAMHA

y:2x2,y20,x=3,x20.

Ad4. JlokaxwuTte, uto GyHKIus F sBiasercs mepBooOpa3zHON misi (PYHKIIUU
(- o0;+w), e F(x) =2x— x4,  f(x) =2 - 2x.

f(X) Ha mpomexyTKe

Yposens B

3
BS5. Bolunciure nuHTErpa I [x2 +(1- x)z] dx

0

Yposens C
C6. Haitnure ruiomanp GUrypel, OrpaHUYCHHON — JUHUSAMU Y = - 6X — XX u y =
- 2x
Kpurepuu oueHku
3aganus banmer [Tpumeuanue

Al - A4 6 Kaxp1it mpaBmwibHbIN OTBET 1 Oan
B5 2 Kaxp1it mpaBmIbHBIN OTBET 2 Oayia
C6 3 Kaxp1it mpaBmibHBIN OTBET 3 Oayia

MakcuManbHbiit 6asi 3a padoty — 11 6assioB

IlIkana nepeBoga 6a/U1I0B B OTMETKHU

OTr™MeTKa

‘ Yucii0 02,1108, HE00X0UMOE JIJIA TOJTYYCeHUS ‘
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OTMETKHU
« 5» (OTIUYHO) 11-10
« 4y (xopor1110) 9-8
« 3» (yIOBIETBOPHUTEIBHO) 7-6
« 2 « (HEeyIOBJIETBOPUTEIBHO) MeHee 6
OTBeTHI
1 Bapuant 2 Bapuanr
Al [0)45:6) > @) 185;6) -
A2 a) F(x) = - 3cosx + C ; 0)F(x) = - a) F(x) = 2sinx + C ; 6)F(x) = 2sinx
3cosx + 0. - J3.

A3 Sqmr = %KB.GI{. S(bnr = 18 kB.en.

F(X) sBasieTcst mepBooOpasHoit s | F(X) seisieTcst mepBooopasHoit s f

A4
f () (%)
B5 |18
2 .2
C6 105 KB.€]I. Sepur = 105 KB.€].

Pa3nesn JjieMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH

IIpakTuueckas padora
1 BapuaHT
Yposens A.
Al. JIyst KaKI0TO 13 ONMKMCAHHBIX COOBITHI OMpeIeTuTe, KAKUM OHO SIBJISCTCS:
HEBO3MOKHBIM, JIOCTOBEPHBIM WJIU CIyYalHBIM:
1) 3aBTpa OymeT xopolas 1moroja;
2) B sHBape B TOpoOJIe MOMIET CHET;
3) B 12 yacoB B ropoje UAET A0XKIb, a yepe3 24 yaca OyAeT CBETUTDH COJIHIIE;
4) Ha IEHb POXKJICHUS BaM IOJApPAT TOBOPAIIETO KPOKONIIA;
5) Kpyriiast OTIIMYHULIA TIOJTYYUT JIBOUKY;
6) KaMeHb, OPOIIIEHHBIN B BOIY YTOHET.
A2. Onpenenute Moy, cpefaHee apudmeTrnueckoe u pazmax psana: 5, 6, 11, 11, — 1.
A3. KakoBa BEpOSITHOCTh TOTO, YTO 33yMaHHOE JBY3HAYHOE YMCIIO JACIHUTCS Ha 3
nau aenutcs Ha 27 Onpeaenute BU COOBITHA.
a) CIIOKE€HUE COOBITHH;  ©0) MPOU3BEAECHUE COOBITHIA.

A4. Beruucmmre C, -CZ -C; -CZ.

AS. Ha cton OGpocaroT aBa UrpaibHBIX TeTpasapa (cepblid U Oenblil), Ha rpaHax
Ka)XJ0TO M3 KOTOPBIX TOUYKaMu 0003HaueHBI Yuciaa OT 1 10 4. CKOJBKO pa3IMIHBIX
Map 4Yucesl MOXET TMOSBUTHCS Ha T'PaHAX ITHUX TETPAdIPOB, COMPUKACAIOIIUXCS C
MIOBEPXHOCTBIO CTOJIA?
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A6. 13 10 nepBbIX HATypaJbHBIX YUCEI CIyYallHO BBIOMPAIOTCA 2 YHCIA.
Beruncnure BeposiTHOCTH
CIEAYIOMMNX COOBITHIA:
a) OJIHO U3 BBIOpAHHBIX YKCEN — JIBOMKA; 0) 00a yucia HeYETHBIE.

Yposens B.

B7. B Opurage 4 >xeHumHsl W 3 MyxuuHbl. Cpenum ujieHOB Opuranabl
pasbirpeiBatorcs 4 Owiera B Tearp. KakoBa BEpOSTHOCTH TOrO, YTO Cpeau
oOnaznarenel OUIETOB OKaXETCs 2 KEHUIUHBI U 2 MY>KUYUHBI?
B8. Ha xaxnoii kaprouke HamucaHa ojHa u3 OYKB K, J, M, H, 0, I. YeTwipe
KapTOYKH HayraJl BBIKJIAIbIBAIOT OJHY 3a Apyrou B psana. KakoBa BEpOSITHOCTB, YTO
IIPU BBIKJIABIBAHUH ITOJTYUYHUTCS CIOBO «KJIOID»?

Yposens C.
C9. Haiigute BEpOsITHOCTh TOTO, YTO CIyYailHBIM 00pa3oM BeIOpaHHOE
JIBy3HA4YHOE YuCyIo npu aenennu Ha 11 maer B ocratke 10.

2 BapuaHT
Yposens A.
Al. JIns Kaxa0r0o U3 ONMMCaHHBIX COOBITHI OIpeeNiuTe, KaKUM OHO SIBIISIETCS:

HEBO3MOXXHBIM, JTOCTOBEPHBIM HIIU CIyYalHBIM:
1) BBI BBIXOAUTE HA YIIHILY, @ HABCTPEUY UJET CIIOH;
2) Bac npuriacsT jJeTeTh Ha JIyHy;
3) yepenaxa HAy4YUTCS TOBOPUTH;
4) BbINIQJICT JKEJITHIA CHET;
5) BBI HE BBIMTPAETE, yU4aCTBYsI B OCCIIPOUTPHIIITHOM JIOTEpEE;
6) mociie yeTBepra OyaeT MATHHMIIA.
A2. Onpenenute Moy, cpeaHee apudMeTuaeckoe 1 pasmax psaga:15, 4, 12, — 3,
15.

A3. KakoBa BEpOSTHOCTh TOTO, YTO IEPBOE M3 3aJYMAHHBIX JABY3HAYHBIX YHCE]
JEIUTCS Ha 2, a BTOpoe — AenuTcs Ha 5?7 Onpeaenute BU COOBITHS.
a) cioxeHue 0) mpou3BeACHUE COOBITHIA.
COOBITHH;
A4. Berancaute 4 - 47 .

AS. U3 xopoOku, comepkamieid 8§ MeITKOB pa3iIuyYHbIX 11BETOB, ['eHa u Tans OepyT 1o
onHOMY MeJIKy. CKOJIBKO CYILIECTBYET Pa3IMYHbIX BAPUAHTOB TAKOT'O BhIOOpA JBYX
MEJIKOB?

A6. 13 10 nepBbIX HaTypaJIbHBIX YKCEN CIy4ailHO BbIOMparoTcs 2 yucia. Beruucnure
BEPOATHOCTH
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CIEAYIOMMNX COOBITHI:a) OTHO U3 BEIOPAHHBIX YUCET — €AMHUIA; 0) 00a uucna
YCTHBIE.

Yposens B.

B7. B ypHe 6 Genbix u 4 4yepHbIX 1mapa. M3 5Toi ypHBI Hayady U3BJICKIU 5 IIapoOB.
KakoBa BepoaTHOCTH TOT0, UTO 2 U3 HUX OeJbie, a 3 YepHbIe?

B8. Ha xaxxgoii kapTouke HamucaHa oAHa U3 OYKB p, C, T, Y, J, X. HeTblpe KapTOUKU
HayraJ BBIKIAABIBAIOT OJHY 3a Apyrod B psa. KakoBa BeposSTHOCTB, 4TO MpHU
BBIKJIAJIIBAHUH MOJYYUTCS CJIOBO «CTYI»?

Yposens C.
C9. Haiinute BeposITHOCTb TOTO, UTO CIIy4ailHbIM 00pa3oM BhIOpaHHOE JBY3HAYHOE
YUCJIO NP JeJIeHNU Ha 13 naeT B ocTaTke 5.

Kpurepun onenku

3amanus basnel [Tpumeuanue
Al — A6 6 Kaxxp1il npaBuiibHbIN oTBeT 1 Oasi
B7,B8,C9 9 Kaxxnpli mpaBUIIbHBIN OTBET 3 Oajuia

MakcuManbHbIf 6ast 3a paboty — 15 6aJisioB

IlIkana nepeBoaa 0aJJ1I0B B OTMETKH

OTMeTKa Yucso 6217108, He00X0AUMOE J1JIS Oy eHU s
OTMETKH
« 5» (OTIINYHO) 15-14
« 4y (xopor1o) 13-12
« 3» (YIOBIETBOPUTEILHO) 11-10
« 2 « (HEYIOBJIETBOPHUTEIHHO) menee 10
OT1BeTnI
1 Bapuaunr 2 Bapuant
1) ciya; 2) noctos; 3) ciryd; ) HEeBo3; 2) ciyd; 3) HeBO3; 4) CityY;
Al 4)HEBO3M;

5) HEBO3; 6) TOCTOB.
5) ciyd; 6) TOCTOB.

AD Moza paBHa 11; pazmax 12; cp. MoJa paBHa 15; pazmax 18; cp.
apud. 6,4; apud. 8,6;

A3 a 0

A4 90 21600
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A5 16 56
A6 2)0.2;6) = 2)0,2;6) 2
18
B7 35
1 1
bs 360 720
0,1 !
9 90
Pasaen YpaBHeHUsI M HEPAaBeHCTBA
IIpakTHyeckas padora
1 BapuanT
0,725+ 0,6 +l + 1
Al. Breraucnure: 1 40 2% -0,25.
0128-6- —-0,0345: —
4 25
A2. Peminth ypaBHEHHS:
1) 2x? +5x-1=0; 2) 3x2=x; 3) 4X2_1—3X4+2=1.

B1. Pemiuth HepaBeHCTBa:

1) 4-2x<1-(4x-1); 2) 1o
5—X
2X+5y =15
B2. Pemiuth cucremy ypaBHEHMIA: { >)<(+2§//—3 .

C. Pemnre ypaBHEHUS:
1) 5-(x-1)* =3-4x+5x*; 2) Vx+2 =X,

2 BapuMaHT
0,425+ 0,9 +l + E 1
Al. Beruncnure: 40 20 -
3 2 4

05-1--0,023: —
5 25

A2. PemuTh ypaBHEHHS:

Ax-1 3x+2 _

42_ _A— . _ 2: .
1) 4x* -5x-6=0; 2) -3x*=x; 3) 3 s
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B1. Pemute HEpaBeHCTBa:

1) 2(1-x)>5x— (3x + 2);

B2. Pemnts cucteMy ypaBHEHUN: {

C. Pemnre ypaBHEHUS:

1) 5-(x+2)* =3-4x+5x?;

2) 2x+120.
5—
X+5y =15
3Xx-2y=—6
2) Vx—-11=x.

Kpurtepuu oneHku

3agaHus banbl IIpumeuanue
Al — A2 4 Kaxxnp1il mpaBuiibHbIN oTBeT 1 Oann
B1- B2 6 Kaxp1il mpaBuibHBIN 0TBET 2 Oasia
C 6 Kaxxapiil nmpaBunbHbIN oTBeT 3 Oasia

MakcuManbHbIii 6asut 3a padoty — 16 6anjioB

IlIkana nepeBoaa 0aJJ10B B OTMETKHU

OTMeTKa Yucso 6217108, He00OX0AUMOE JJI5 TOJydeHU s
OTMETKH
« 5» (OTIUYHO) 16 - 15
« 4y (xopor11Io) 14 - 13
« 3» (YIOBIETBOPUTEIHHO) 12 -10
« 2 « (HeYIOBJIETBOPUTEIILHO ) menee 10
OT1BeTHI
1 Bapuaur 2 Bapuant
Al 1 1
_ -54433, .0 1 1)2;-3; 20, -1; 3)2
Ay | D= =70 2055 9) )2 -5:2)0-20 3)
1,6.
Bl 1) x <-1; 2) x€[0,5;,5). 1) x <1;2) xe[-0,5;5)
B2 (5;1) 0; 3)
1, 17 )
C 1) 3 2) 2. 1) o4 2) HeT KOpHEH.
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BapuanTsl KOHTPOIBHO padoTsI (1 cemecTp)

Bapuanr |

1. Haiinute 3HaueHue BoipaxkeHus 1: (E - sz npu a = % b= —g, c=0,6.
C

2. [IpencraBbTe OOBIKHOBEHHYIO IpOOb 7 B BUJIE JECATHUYHON NEPUOIMYECKOMN

TpoOHu.

3. Hucno 0,000314 npeacraBbTe B CTAHIAPTHOM BHUJIC.

4. Haiinure npowusBeaeHue uucesnl a=5,4 u b =0,2468101... ¢ TOYHOCTBIO 0
JIECATHIX.

5. Janbel uncna  Z;= - 3 +5i, 2,= 4 -7i.

Boeruucnure: a) cymMy 4mcen Z; U Zy; 0) pa3HOCTh 4YMCEN Z3 U Zy; B)
IIPOU3BEJICHUE YUCEI Z1 U Zp.

6. Pemure ypasuenue: /x+2 =3; 7. Pemwure ypasuenue: 5* = 125;

8. Onpenenure x, ecnu 109, X =—2 9. Pemnre HepaBencTBo:  l0gy(X-1)>
3;
loe. 5
2237 | log,0,2
10, logaT
Bapuant |l

1. Haitgute 3HaueHune BbIpaxeHus 1: (a2— %) npu a = % b= _% ,.c=16

2. [IpencraBbTe OOBIKHOBEHHYIO JIPOOH ? B BUJIC JECATUYHOU TEPUOJIMYCCKOMN

TpoOHu.

3. Hucno 0,0000271 mpeacraBpTe B CTAaHIAPTHOM BHUJIE.

4. Haiinure npowusBenenue uncena a=3,2 u b =0,02345202...c TOYHOCTBIO [0
COTBIX.

5. Jaubl uncna  Z;=-1+31, 2,= 4 + 5i.

Beruucnure: a) cyMmy 4ucen Zy W Zp; 0) pa3HOCTh 4YMCEN Z; W Z;  B)
MIPOU3BEJICHUE YHUCEI Z1 U Z».

6. Pemnre ypaBHeHue: 12+3x =2

7. Pemnte ypaBuenue: 3 =81; 8. Omnpenemure x, ecim 10g; X =—1:
9. Pemmre HepaBencTBo: l0gs (5 —2X) < 1;

32
Flog. 8
10. ¢
OTr™MeTKA Yuciio 0a/1710B, HEOOX0AUMOE IJIH TOJTYYEeHUS
OTMETKH
« 5» (oTIMYHO) 10
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3aJlaHue OTtBeTHI OTBeTHI banner
I BapuaHT 2BapuaHT
1 2,4, 4/3 ; 1
2 0,428571,; 0,571428; 1
3 3,14 .10 2,71 -107; 1
4 1,3; 0,8; 1
) a)l-2i; 6) -7+ |a)3+8i; 0)-5-2i; 1
12i; B)23—1. |B) -20 + 7i.
6 7; 8 1
3

7 3; 4; 1
8 1/49; 1/3; 1
o | (o) 025) 1
10 0. 4, 1

« 4y (xopor11o) 9-8

« 3» (YIOBIETBOPUTEIHHO) 7-6

« 2 « (HEYIOBJIETBOPUTEIHHO) MeHee 6

KoMIieKT 3x3aMeHAMOHHBIX 3aJaHui (2 cemecTp)

Bapuanr 1.
Oobsazamenvuas yacmeo
IIpu BhInOIHeHMHU 3a1aHui 1-3 3anuIINTE X0/ pelIeHUs U MOJYy4YeHHbII
OTBeT.

1. (1 6awr) Haiinure kopens ypaBaenns 32 2 = 81.
log, J13

2. (1 6amn) HaliquTe 3HaueHNE BRIPAKEHUS .
log, 13

3. (1 6amn) ®nakon mamiyHs ctout 160 pyoneit. Kakoe HanbombIee uncio
¢d1akoHOB

MOkHO KynuTh Ha 1000 pyOieit Bo BpeMs pacipoaxu, KOrjaa CKHIKa
coctaBisier 25%?

IIpu BpINOJIHEHNH 3a0aHUI 4-7 3aNUIIKMTE MMOJYYeHHbIH OTBET.
4. (1 6ann) Ha pucynke (cM. HuKe) n3obpaken rpaduk pyHkiun y=f(x),
ONPEICIICHHON Ha
unrepsaine( - 6; 8). OnpeaenuTe KOJIMUYECTBO IENBIX TOUEK, B KOTOPBIX
MPOU3BOAHAS
(GYHKUIMM TOJOXKUTENbHA.

47




5. (1 6amn) Onpenenute HaUMEHbLIEE M HAMOOJIbILIEE 3HAUCHUS (PYHKIUU.
6. (1 6amn) Ipu kakux 3HaYeHUIX X, f(x) > 0.

7. (1 6amn) Ipu
KaKWX 3HAUYCHHSX X,

f(x)<0.

IIpu BbInoOJIHeHUN 3aaHnid 8-12 yKkaKuTe X0 pelieHUs U 3aluIInTe

MOJIY4YE€HHBIH OTBET.

o . 1
8. (1 6amn) Haiinure 3HaueHue sino, €CIM U3BECTHO, UTO COSO, = PR el

YCTBCPTH.

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

10. (1 6amn) Pemure ypaBuenue logs(5 — 5x) = 2logs2.

11. (1 o6amn) CrpoutenbHoit ¢(upme HY)HO mpuobpectu 50 KydboMeTpoB

CTPOUTEIHHOTO
Opyca y OJTHOTO M3 TpeX MOCTaBIIMKOB. KakoBa HauMeHbIIIas CTOUMOCTh TaKOU
MOKYTIKU
¢ poctaBkoH (B py0ssix)? LleHbl 1 yCcIIOBHS yKa3aHbl B TaOJIHIIE.
O e— Lena 6pyc§ CtouMocTh JloronHuTENbHBIE
(py6. 3a 1m") JIOCTaBKU yCIIOBUS
A 3500 9900 -
[Tpu 3akaze Ha cymMy OOJIbIIE
b 4500 7900 150000 py0. nocraBka
OecIIaTHO
[Tpu 3aka3ze Ha cymMy OOJIbIIE
B 3600 7900 200000 py6. noctaBka

OecIuIaTHO

12. (1 6amn) B paBHOOeapenHOM TpeyronbHuke ABC ¢ ocHoBarneM AC GokoBast

CTOpOHA
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16.

_NT
AB paBHa 8, a coS A = ik Haitnure BbICOTY, MPOBEAEHHYIO K OCHOBAHHIO.
IIpu BpInoiHeHuH 3aganuid 13-18 3anumuuTe X0 peleHus: ¥ MOJy4eHHbIH

OTBeT.
13. ( 1 6amn)Haiigute 3HaYEHUE BHIPAKCHHMSI 4\/§+10 -4_6_‘/6 :
8x+36
x+13
15. (16ann) lpsiMOYyTONBHBIN  MapaliieenuIe]] ONMucaH
OKOJIO LUJIMHJpA, PAJANYC OCHOBAHUSI KOTOPOTO PaBeH 2.
O6mneM nmapasienenuneaa pasex 16. Haligure BeicOTy
UJIUHIpA.

14. ( 1 6amn)Haiigute KOpeHb YpaBHEHUSI X =

(1 6am) Terno aBmKercs 1o 3akoHy S(t) =x° —4x +3.  Onpexenure, B Kakoid
MOMEHT  BpPEMEHHU CKOPOCTh OyjieT paBHa 4.
2

18. (1 6amn) Pemnte HepaBeHCTBO SLX >0,04.

17. (1 6amn) Pemuth ypaBHeHHE SiN“ X—2SinX—3=0.

,ZIOl’lOJlHllm éJlbHasA yacmo

IIpu BoInoIHeHMHU 3aaHni 19 - 22 3anumuTe X0 pelleHUs U MOJYyYeHHbIN
OTBeT.

19.(3 6anna) Halimute Hanbonbiee 3Ha4YeHHE (YyHKIHH
y=12+/2 cosx+12x—37+9 Ha

T
OTpE3Ke {0,5]
. 4x—y=2
20.(3 6amma) Pemute cuctemy ypaBHEHUN .
log,, 3x =log,, (y +1)
21.(3 6amna) PaBrnobouHas Tpanenus ¢ ocHoBaHusMu 10 cM 1 18 cM u BbIcOTOM 3
cM
BpallaeTcs OKOJIO MEHblero ocHoBaHus. Haiinute miomans MOBEPXHOCTHU

Tesa
BpAaILICHUS.

2

22.(3 6amna) Haitnure pemeHue ypaBHEHHsT COS2X+SINX=C0S“ X .

VYkaxunure KOpHU, IPUHAIIEKAIUE OTPE3KY [0;271].

Bapuanr 2.
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Oosa3zamenvuas wacmo
IIpu BpInOJHEeHUH 3agaHuid 1-3 3anuIKMTe X0 pelieHUs U MOJYy4YeHHBII
OTBeT.

1. (1 6amn) Haiiure kopens ypasuenns 2 ' = 16.
log, /27

2. (1 6amn) Haiinute 3HaueHne BhIPAXKEHUS :
log, 27

3. (1 6amn) Tetpanpb crout 20 pyoseit. Kakoe HanboJbIiee YuCI0 TaKUX TETpaaei
MOKHO
Oyner kynuth Ha 350 pyOeit mocyie NoHMKeHUs 1eHbl Ha 25 %.

IIpu BbINOJIHEeHUH 3aJaHUH 4-7 3aNUIIMTE MOJTYYECHHBIN O0TBeT.

4. (1 6an) Ha pucynke (cM. Huke) n3obpaxen rpaduk pyskmun y= f(x),
ONPEJICIICHHOW Ha

untepBasie (-7; 7). Onpenenure KOJIMYECTBO IENBIX TOYEK, B KOTOPBIX
IPOU3BOJHAS

(GYHKIIMHA TIOJIOKUTEIbHA.
5. (1 6amn) OnpenenuTe HaUMEHbIIIEe W HauOoOJbIIee 3HAUYCHUS (YHKIIUH.
6. (1 6amn) Ilpu kakux 3HayeHusx x, f(x) >0.
7. (1 6amn) Ilpu xakux 3Havenusx x, f(x) <O0.

Ny o
¥ = flx

IIpu BbINOJHEeHUH 3adaHui 8-12
YKAKUTE X0/ peuieHus: 1

| 17 | | | [ = I 3alMIINTE MOJTYYeHHbIN OTBET.

8 T . (1 6amn) Haitnure 3Hauenune COS a,

€CJIU M3BECTHO, YTO SIN o = 1—:23 U o
€ [ yeTBepTH.
9. (1 6amn) Permuth ypaBHEHUE 25in(x+%):1.
10. (1 6amr) Pemmure ypaBuenue 10gs; (2 - 2x) = 2logs 4.

11. (1 6ann) CrpoutenbHOU pupme HYykHO proOpecTu 79 KyOboMeTpoB
neHo0eToHa 'y

OJIHOTO M3 TpeX MOCTaBIIUKOB. CKOJIBKO MPUAETCS 3aIUIATUTh 32 CaMyIO
I(S11(5:3% 0
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MOKYIKY C JOCTaBKoM (B pyOsisix)? LleHbl v yCIIOBUS JTOCTAaBKU ITPUBEICHBI
B Ta0JuIIE.

CroumocThb CroumocTh
JIOTIOJIHUTEIILHBIC
[TocTaBmuk neHoOeToHa JIOCTaBKHU CLOBHSL
(py6. 3a 1 M) (8 py6.) y
A 2650 4400 -
[Ipu 3akaze Ha cymmy OOJbIIIe
b 3200 5400 150 000 py6. noctaBka
OecriaTHO
3
B 2680 3400 [Tpu 3akaze Gonee 80 m
JIOCTaBKa O€CIUIaTHO

3

12. (1 6ann) B tpeyronsauke ABC AC = BC, AB =6, cos A= = . Haiinute

ol

BeicoTy CH.

IIpu BhinosHeHnu 3aganuid 13 - 18 3anumuTe X0 pelieHus: ¥ MOJyYeHHbIH

OTBCT.
gv5 +10 4-5-5

7X —6
X+2

13. ( 1 6amn)HaiiguTte 3HaYeHNE BBIpAOKCHUS

14. ( 1 6amn)Haiigute KOpeHb YpaBHEHHS X =

15. (16ann) Hunuaap BIUCaH B MPSIMOYTOJIBHBIA IMapasijIeIeTUIIe]T.
Pannyc ocHoBanus munuHApa paBeH 2. O0beM
napasuienenunena pased 80. Haiiaure BbICOTY HMIIMHIpA.

16. (1 6amr) Texo mBrKercs mo 3akony S(t) = 2x° —x + 1.
Onpenenute, B KaKoii MOMEHT BPEMEHH CKOpPOCTh OyneT paBHa 7.

2

17. (1 6amr) Pemuts ypaBHEHUE SIiN“ X—6SinX =0.

18. (1 6amm) Pemmte HEpaBeHCTBO SLX >0,125.

Jonoanumenvnan uacmo

IIpu BpInoiHeHMHU 3a4aHui 19 - 22 3anumuuTe X0 pelIeHUs U MOJYYCeHHBbIN
OTBeET.
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19.(3 6amna) Haiinure nanmenbliuee 3HaueHue GyHkaun ¥ = 13x—9sinx+9 gy

T
OTpe3Ke [O, > } :

3X+y=3

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

21.(3 6anna) PaBnoO6ouHas Tpamnenus ¢ ocHoBaHusiMH 12 ¢cM u 18 cMm u BbicoTOM 4
cM
BpalaeTcs OKojIo OoJbliero ocHoBaHus. Haiinure oOBEM Tella BparicHUS.

22.(3 6ara) HaiiuTe Bce pelCHHs YPAaBHEHHS COS2X+SiN2 X—=COS X .
VKaxuTe KOPHH, IPUHAUIEKALINE OTPE3KY [-7;7].

Bapmuanr 3.

Ooba3zamenvuan uwacmeo
Ilpu BpInOJIHeHUH 3agaHuid 1-3 3anuIMTe X0 pelieHUs U MOJy4YeHHBbII
OTBeT.

1. (1 6aswr) Haiinure kopens ypasaenns 2> %= 16.
42

2. (1 6amn) Halimure 3HaUeHUE BBIpaKEHUS 51053 -

3. (1 6amn) Terpaas ctout 40 pyoneit. Kakoe HanOobIlIee YnuCiIo TAaKUX TeTpaaei
MOIKHO
Oynet kynuth Ha 750 py0Oeit mocne noHmwkeHus neHsl Ha 10%?

IIpu BhINOJHEHNH 32aHUH 4-7 3aNIUIINTE NMOJYYeHHbIH OTBET.

4. (1 6amn) Ha pucynke (cM. HuKe) n3obpaken rpaduk pyHkiun y=f(x),
ONPEJICIICHHON Ha

untepBane( - 10; 2). Onpenenure KOJIUUECTBO LIENIBIX TOUEK, B KOTOPBIX
MIPOU3BOIHAS

(GYHKIIMU OTpUIATENbHA.
5. (1 6amn) Onpenenure HaMMEHbIIEe M HAMOOJIbIIIee 3HAYCHUS (PYHKITUH.

6. (1 6amn) [pu kakux 3HaYeHUIX X, f(x) > 0.

7. (1 6amn) [pu kakux 3HaYeHUX X, f(X) <O0.
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™y

IIpu BpInOJIHeHUH 3aaHuid 8-12 yKkaKuTe X0 pelieHUs U 3aluIInTe
MOJY4YE€HHBIH OTBET.

o . 3
8. (1 6amn) Halinure 3HaueHuE Sin o, €CIU U3BECTHO, YTO COS O = cha ell

YCTBCPTH.

9. (1 6amn) Pemuth ypaBHEHME cos(x+%):cos% :
10. (1 6amn) Pemmre ypaBuenue logs(5 — 5x) = logs2 + 1.

11. (1 6amn) B Tabnuie ykazaHbl CpelHUE IIEHBI (B pyOJIsIX) HA HEKOTOPHIE
OCHOBHBIC
MPOAYKTHI MUTaHUS B TPEX ropoaax Poccuwm (mo nanHbM Ha Havasno 2010

roja)

HaumenoBanue mpoaykra bapnayn TBepp IIckoB
ITmennunbiit x;1€6 (6aTOH) 12 11 11
Mosoko (1 auTp) 25 26 26
Kaprodens (1 xr) 16 9 14
Coip (1 kr) 260 240 235
I'oBsiquna (1 k) 300 280 280
Iloaconueunoe macio (1 autp) 50 38 62

Onpenenute, B KAKOM U3 3THUX TOPOJAOB OKAKETCSI CAMBIM JE€IIEBBIM
ceayomui Habop

npoyKToB:3 Kr kapTodens, 1 Kr ceipa, 3 J1 MoACONHEYHOro Macia. B oTBer
3aMUIINTE

CTOUMOCTH JaHHOTO HaOOpa MPOAYKTOB B 3TOM Topojie (B pyOItsix).

12. (1 6amn) B tpeyromsanke ABC AC = BC, AB =10, cosA= % . Haiinure
BeicoTy CH.

IIpu BpinoiHeHnHu 3a4anui 13-18 3anumuTe X04 pelieHUs U MOJyYeHHbIH

OTBeT.
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13. ( 1 6ann)HaiiauTe 3HaUeHNE BBIPAKECHUS 4ﬁ+2 '42_ﬁ .

9x-3

X+5

15. (16ann) lpsiMmOoyroibHBIN NapaliieenuIe]] ONMCcaH OKOJIO
LHUJTUHIPA, PaIMYyC OCHOBAHUSI U BHICOTa KOTOPOT'O PaBHHI 6.
Haiinute 00beM nmapasienenumnesa.

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

16. (1 6amn) Teno ABMXKETCS MO MPAMOM TaK, YTO PACCTOSTHUE S OT HAYAIbHOU

TOYKHU
2
U3MEHsIeTCs 1o 3akoHy S = 5t — 0,51° (M), rae t - Bpems ABMIKEHUS B

CCKYHIax.
HaﬁﬂHTe CKOPOCTHB TCJIa 4CpPe3 4 ¢ mocae Hayaja JABMOKCHUA.

17. (1 6amn) Pemmnth ypaBHEHHUE 25in” X—3sinx+1=0.

X+ 1.«
18. (1 Gamn) Pemmnre HepasencTpo 49" < (7)

,ZIOl’lOJlHllm éJlbHasA yacmo

IIpu BoInoHeHMHU 3aaHni 19 - 22 3anumuTe X0 pelleHUs U MOJyYeHHbIN
OTBeT.

19.(3 6anna) HalimuTte HanMeHblee 3HaUYeHHE QYHKIIMH y=2C0SX+5X+8 Ha

3
OTpPE3KE [0, 7} :
2 =15
20.(3 6amna) Pemure cucremMy ypaBHEHH I Xy .
x—-3y=log, 16

21.(3 6amna) PaHoOouyHas Tpamnelus ¢ OCHOBaHUSAMH 12 ¢cM U 24 ¢M U BBICOTOM 8

CM B II€PBbIU
pa3 BpalllaeTCsl OKOJIO MEHBIIETO OCHOBAHHUS, a BO BTOPOM — OKOJIO OOJBIIETO.

CpaBuure
00BEMBI TET BpAIllCHHUSI.

22.(3 6amna) Haitnure pemeHue ypaBHeHHsST COS2X—SiNX=COS
VYKaxunre KOpHU, MPUHAIIEKAIIE OTPE3KY [0;27r].

2.

Bapuanr 4.

Oosa3amenvnas yuacmep
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IIpu BpInOJHEeHUH 3agaHuid 1-3 3anuIMTe X0 pelieHUs U MOJy4YeHHBbII
OTBeT.

ox —13 _ 9

84

5log57 '

1. (1 6amr) Haiinute kopeHb ypaBHEHUS 3

2. (1 6amn) Haiinute 3HaueHUE BBIpaKEHUS

3. (1 6ann) llapukoBas pyuka crout 20 pyoseit. Kakoe Hanbosblee 4uciao Takux

pydeK
MOHO OyzaeT KynuTh Ha 500 py0sieit mocie nopbieHus 1eHsl Ha 10%7?

IIpu BbINOJIHEHUH 3aJaHUH 4-7 3aNUIIMTE MOJTYYCHHBIN OTBeT.

4. (1 6an) Ha pucynke (cM. HuKe) n3obpaken rpaduk pyHkiun y= f(x),
ONPEJICIICHHOW Ha

untepBasie (-1; 12). Onpenenure KOJIUYECTBO IENBIX TOYEK, B KOTOPBIX
IPOU3BOJHAS

(GYHKIIUU  TOJOXKUTENbHA.
5. (1 6amn) OnpenenuTe HauMEHbIIIee W HauOoJbIIee 3HAUYCHUS (YHKIIUH.
6. (1 6amn) Ilpu kakux 3HayeHusx x, f(x) >0.
7. (1 6amn) Ilpu xakux 3Havenusx x, f(x) <O0.

y=1%)

/
TN/

Ilpu BbInoJIHeHUM 3agaHnid 8-12 ykakuTe X0 pelieHUs U 3alUIINTe
MO0JIyYCHHBIN OTBeET.

o . 5
8. (1 6ayn) Halinure 3HaueHue COS o, €CITU U3BECTHO, 4TO SiN o = Th e ll

YETBEPTH.

9. (1 6ann) Pemuth ypaBHEHUE sin(x+7r):cos(—%) :
10. (1 6amr) Pemmnre ypasuenue Ig(x +3) = 2lg5.

11. (1 6ann) B Tabnuiie ykazaHbl cpeiHHE IEHBI (B pyOJIsiX) Ha HEKOTOPbIE
OCHOBHBIE
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MPOAYKTHl MUTaHUA B TpEX ropoaax Poccuu (mo nanHeiM Ha Havano 2010
rojaa)

HaumeHnoBanue npoaykra benropon | fIpociasib Boponex
ITimennunbiit x51€6 (6aTOH) 11 15 14
Momnoko (1 auTp) 23 26 20
Kaprodens (1 kr) 10 9 13
Coip (1 kr) 205 240 270
I'osimuna (1 k) 240 230 240
IToaconueunoe macio (1 nutp) 44 58 52

Omnpenenure, B KAKOM U3 ITHX TOPOJIOB OKAXKETCS CaAMbIM JICIIEBBIM
cleayomuil Habop

IPOJYKTOB: 3 J1 MOJIOKA, | KT rOBAIMHBI, 1 1 moaconHeyHoro Macina. B oteer
3aIUIITATE

CTOUMOCTH JaHHOTO Ha0Opa MPOAYKTOB B 3TOM Topo/ie (B pyoJisx).

12. (1 6amn) B tpeyronsauke ABC AC =BC, AB =32, cosA= % . Hatimure
BbicoTy CH.
IIpu BoinosHeHnu 3agannid 13 - 18 3anumuTe X0 pelieHus: ¥ MOJyYeHHbIH
OTBeT.
13. ( 1 6amn) Haitnure 3HaueHHE BBIpAKSHHS Gﬁﬂ 'Gz_ﬁ .
14. ( 1 6amn) Haitnure KopeHb ypaBHEHUS x:ll))(( _412 .
+

15. (16ann) lpssMOYyTONBHBIN MapalIeeUIIe]T ONMCAaH OKOJIO
UUIMHAPA, PaINyC OCHOBAHUS U BBICOTA KOTOPOT'O PaBHHI 1.
Haiinure 00beM mapajuienenumnesa.

16. (1 6amn) Tenmo nBKETCA MO MPSIMON TakK, YTO PACCTOSHHUE S OT HaYaIbHOU
TOYKHU
U3MEHSIETCS TI0 3aKOHY S =t + 0,5t (M), roe t - Bpemsi IBUIKEHHS B CEKYHJIaX.
Haiinure ckopocts Tena yepes 4 ¢ mocie Hadajia JIBUKCHHUS.

17. (1 6a1) Pemnts ypasaenue 2€0S° X—C0SX—1=0.

18. (1 6amm) Pemmte HEpaBeHCTBO p7l+ax (%)2+ X,

Jononnumensnan wacmao
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IIpu BpInoiHeHuH 3aganuid 19 - 22 3anuumuTe X0 pelieHHus U MOJy4YeHHbIN
OTBeT.

19.(3 6anna) Haiinure HauMeHbllee 3HaUeHUEe PYHKIUU y=6C0sX+11x+7 Ha

37
OTpE3KE {0; 7} :

4y =16
20.(3 6amna) Pemure cucremy ypaBHEHH I Xy .
log, y =log, (4x+4)
21 .(3 6amna) PapHoOoYHas Tparnenusi ¢ OCHOBaHUSMH 12 ¢cM U 28 ¢M U BBICOTOM 6

CM B IIEpPBbIU
pa3 BpallaeTcsi OKOJIO MEHBILIEr0 OCHOBAHHUSA, @ BO BTOPOM — OKOJIO OOJIBLIETO.

CpaBHure
TUTONIA/IN TIOBEPXHOCTEN TeJl BpaleHUsl.
22.(3 6ara) Haiiure Bce pelICHHS YPaBHEHHS COS2X+Sin2 X4+COosSX =0.
VKaxuTe KOPHH, IPUHAUIEKALINE OTPE3KY [-7; 7).
IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cUCHeMe

Yucao 6aUIoB,
HEOO0XO0auMOE JIJIs

OtmeTka
HOJTY4YEHUS] OTMETKH
«3» 9.16
(Y1OBJIETBOPUTEIBHO)
«4» (xopomio) 17-21
«5» (OTINYHO) ooitee 21
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DK3aMeHalMOHHbIN OmteT No . ..

o crieranbHOCTH: 19.02.03 TexHomorus xneoa,
KOHJIUTEPCKUX U MAaKapPOHHBIX U3JEIUI
10 JUCIUIUIMHE: MaTeMaThKa

Kypc: 1 cemecTp: 2

PaccMoTpeno Ha 3acenanumn

LMKJIOBOW KOMUCCUH

00111e00pa30BaTEIbHbIX

JTUCUUIUIVH

[Ipencenarens:
M.IO.Tynkyesa

«30 » aBrycra 2019 1.

Tekcr 3ananus Bapuant |

JL.B.Ilexuna
(ToAICK)

IIpenonasarens

DK3aMeHaMoHHbII Omer No ...

o crermanbHoCcTH: 19.02.03 TexHnonorus xieoa,
KOHJUTEPCKUX U MaKapOHHBIX U3ETUI

10 JUCHUILINHE: MaTeMaTuka

Kypc: 1 ceMmecTp: 2

Paccmotpeno Ha 3acenanuu

LIUKJIOBOM KOMUCCHH

00111e00pa30BaTEIIbHBIX

JACIUTIINH

[Ipencenarens:
M.IO.TynkyeBa

«30 » aBrycra 2019 r.

Tekcr 3aganusa Bapuant 2

JI.B.Ilexuna
(moarmcs)

[IpenonaBarenb

TeMbl TOKJIAI0B:
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MaremaTtuka

B HAyYKC, TCXHHKEC, SOKOHOMHUKC, I/IH(i)OpMaI_[I/IOHHBIX TCXHOJIOTHUAX
u
Hp&KTH‘I@CKOﬁ ACATCIIPHOCTH TCXHUKA-TCXHOJIOTA.

Ouenka
IK3aMEHA

TpeboBanusi K 3HAHUAM

«OMIUYHO
»

OneHKka «OTIUYHOY» BBICTABISIETCS CTYACHTY, €CJIM OH TIIyOOKO U
MPOYHO YCBOWJI TMPOTPAMMHBIM MaTepHaa, HCUYEPIbIBAOIIE,
MOCJIEIOBATEeNIbHO, YETKO W JIOTMYECKH CTPOMHO €ro H3jaraer,
yMEEeT TECHO YBSA3BIBaTh TEOPUIO C TPAKTHKOH, CBOOOIHO
COpaBiIsIeTCsl C 3ajJlayaMy, BOMpPOCAaMU M JIPYTMMU BUJAMHU
NPUMEHEHHUs] 3HAaHWM, MPUYEM HE 3aTPYyIHSETCS C OTBETOM IIpHU
BUJIOM3MEHEHUN 3aJJaHui, MHCIOJIB3YeT B OTBETE MaTepual
MOHOTpaUYECKON  JUTEepaTypbl, NPaBUIBHO  OOOCHOBBIBAET
NPUHITOE pEIIeHHEe, BJIAJCeT Pa3HOCTOPOHHUMHU HaBBIKAMU U
IpreMaMU BBIMIOJTHEHUS TPAKTUYECKUX 3a]1a4.

«xopouto»

OneHka «XOpoII0» BBICTaBISETCS CTYAEHTY, €CIIM OH TBEPJIO 3HAET
Marepuai, TpaMOTHO M IIO CYLIECTBY M3JIara€T €ro, He JAOIycKas
CYLIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC, IPABUIBHO
IIPUMEHSET  TEOPETUYECKUE  TIOJIOKEHHUS  IPU  PELICHUU
NPAKTUYECKUX BOIMPOCOB U 3a7ad, BIaJeeT HEOOXOIUMBIMU
HAaBBIKAMH U [IPUEMAMH UX BBIIIOJIHEHHUS.

«y0oenems
OpuUmenbHo
»

OueHka «yJIOBJIETBOPUTENBHO» BBICTABIAETCS CTYAEHTY, €CIIA OH
MMEET 3HaHMS TOJBKO OCHOBHOTO Marepuana, HO HE YCBOWJI €ro
JeTalIe, JOIYCKAaeT HETOYHOCTH, HEJIOCTAaTOYHO NPABUJIbHBIC
(GbOpMyTHPOBKH, HAPYIIEHUS JOTUYECKON TOCIEAOBATEIBHOCTH B
W3JIO)KEHUU NMPOTrPaMMHOI0 MaTepuania, UCIBIThIBAECT 3aTPYIHECHUS
P BBINIOJIHEHUU NMPAKTHUYECKUX PadoT.

«HeyooasIe
meopumen
bHON

OueHka  «HEYJIOBIETBOPUTEIBHO»  BBICTABIAETCS  CTYHAEHTY,
KOTOPBIM HE 3HAeT 3HAYWTEJBHOW YacTH MOPOTPaMMHOTO
Marepuana, JOMYCKAeT CYIIECTBEHHbIE ONIMOKHU, HEYBEPEHHO, C
OOJIBIIMMH 3aTPY/IHEHUSIMU BBINOJHSAET MPAKTHYECKUE PaOOTHI.
Kak mpaBuno, oOleHKa «HEYJIOBIETBOPUTEIBHO»  CTABUTCA
CTyI€eHTaM, KOTOpble HE MOTYyT MPOAOJLKUTH OO0ydyeHue 0e3
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JOITOJIHUTCIIBHBIX 3aHITHUN 110 COOTBCTCTBYIOH.[GI\/’I JUCHUITIIINHEC.

[Ipunoxenue 1

Koaudukarop (mpuMepHbIil NepeveHb) OLEHOYHBIX CPEACTB JAJI OLEeHKH
3HAHUM, YMEHUI ¥ YPOBHA C)OPMHUPOBAHHOCTH KOMIIETEHIMH

Ne n/n Tun Kpamxkas xapakmepucmuxa llpeocmasnenue
Koo OYEHOUYHO2O OYEHOUHO20 Ccpeocmsda OYEHOUHO20
OYyeHouH | cpeocmaa cpeocmaa 8
020 ¢onoe
cpeocmas
a
1. Konrtponsna | CpenctBo  mpoBepku  ymeHud | Kommiekr
g pabota IPUMEHATH IIOJIyYEHHbIE 3HAHMS | KOHTPOJIBHBIX
JUIsL peleHus 3a/1a4 | 3a1aHUN 1o
OIIPENIECJICHHOr0 THIIA 10 TEME WU | BApUAHTAM
paszeiny
2. PasnoypoBH | Pasznuyaror 3agauu v 3ajaHus: Komruiekr
€BbIC a) pernpoyKTUBHOIO YPOBHSI, Pa3HOYPOBHEBBIX
yueOHbIE IIO3BOJIAIOIINE OLICHUBATH U 3a/1a4 U 3aJaHUN
3a1a44 U JUarHOCTUPOBATh 3HAHUE
3a1aHUA (akTHUEeCcKOro MaTepuaia

(6a30BBIC MTOHSTHS, aJTOPUTMBI,
(dakThl) ¥ yMEHHUE TIPABUIHHO
UCTIOJIh30BaTh CIICIIHATbHBIC
TEPMUHBI U TTOHSTHS, Y3HABAHUE
00BEKTOB U3YUYEHUS B paMKax
OIIpeIeI€HHOrO pa3ziena
JTUCTIAILTAHBL;

0) PEKOHCTPYKTHUBHOTO YPOBHS,
TIO3BOJISIOIIUE OICHUBATH U
JTUArHOCTHPOBATH YMCHUSI
CUHTE3UPOBaTh, aHAJTU3UPOBATH,
00001maTh pakTUIeCKuil u
TEOPETUYECKUN MaTEpUAII C
(dopMyITUpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHHEM
PUYUHHO-CJICJICTBEHHBIX CBSI3EH;
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B) TBOPYECKOT'O YPOBHS,
TIO3BOJISTIOIIUE OLIEHUBATH U
JIVMarHOCTUPOBATH YMEHHS,
UHTETPUPOBATH 3HAHMUS
pa3IMYHBIX 00JaCTeH,
apryMEHTHUPOBaTh COOCTBEHHYIO
TOYKY 3pPCHHS

Joxnan,
CcoO00I11IEHNE

CaMOCTOSITEIIbHOU
paboThI CTYJICHTA,
IPeICTaBISIOIIUMA coOoit
nyOJIM4YHOE  BBICTYIJIEHHE  TIO
IPEACTABIEHUIO MTOJTyYEHHBIX
pe3yJabTaTOB peuieHus
OITPEJICIIEHHON TEMBI.

[Ipoayxr

TeMbl J1O0KJIAJIOB,
COOOIICHUI

Tect

CpencTBo KOHTPOJIA,
HAIPABJICHHOE Ha MIPOBEPKY
YPOBHSI OCBOCHUS
KOHTPOJIUPYEMOTO
TEOPETUYECKOTO U MTPAKTUICCKOTO
MaTepHasa Mo AuJIaKTHYEeCKUM
eAMHUIIAM JTUCIUILTUHBI UITN
npodeccHoHaTLHOTO MOTYJIS.
Cucrema cTaHIapTU3UPOBAHHBIX
3aJIaHUi, TTO3BOJISIONIAS
aBTOMaTU3UPOBATH MPOLEAYPY
U3MEpEHUs YPOBHA 3HAHUH U
YMEHUU 00yJaroIuxcs

doHag TECTOBBIX
3aJlaHuN

[IpakTueck
ue  paboThl
(mpakTUYeCK
0€ 3aJIaHHE)

OT0  3ajaHusg, C
KOTOPBIX y
bopMupyroTcs
paBUJIbHBIE
JICHCTBUSL.

ITOMOIIBIO
y4anuxcs
U Ppa3BUBAIOTCA

MIPAKTHYECKUE

Bunebr:
JUTST
MPAKTUYECKUX
pabort

3aJaHus

DK3aMeH

Bxiroyaer B ce0s

BOITPOCOB 10 Y /[

nepeyeHb

KOMITOHOBKA
BapHAaHTOB,
OWJIETHI
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