B ovatis o Bnanenbueq)mEPAJle OFE ATEHTCTBO KEJIE3HO/J1OPOXHOTO

i | ®MO: ManaeHkoB Cepreit Anekceesiy

" | DomkHocTb: OupekTop TPAHCIHOPTA

: gj;ia“;bﬂ”ﬁ%ggmyﬁﬁﬂEPAJI HOIO rOCYJAIAPCTBEHHOIO BIOIKETHOTO

| b98c63150c04BBRAIOBRATEIABHOI'O YUPEXKIEHUA BHICIIETO OBPA3OBAHUSI

~ «CAMAPCKHWMU IT'OCYJAPCTBEHHBIN YHUBEPCUTET IIYTEN
COOBIUEHHS» BI'. PTULLIEBO

(PHJIHAJL CamI'VIIC B I'. PTHIEBO)

KommjiekT
KOHTPOJbHO-OUEHOYHBIX CPEACTB
Mo y4eOHOH AMCUHUILIHHE

oyd.04 MATEMATUKA

ANns cneynanbHoOCTEN

23.02.01 Opranusauusi nMepeBo3oK H ynpaejieHHe HA TpaHcnopre (mo
BHAAM)

PrameBo
2020 r.

%



A T
NOMIUIEKT KOHTPOJIbHO-OLUEHOYHbIX CPEACTB PA3PAVOTAH HA OCHOBE WeAepailbHOIO
rOCYJAapCTBEHHOTO 00pa30BaTENBHOIO CTaHZApTa CpenHero npodeccuoHansHOro
obpazoBanus no cneuuanbHocTAM 23.02.01 «Opranusalus MepeBo30K U yIpabBleHHe

Ha TpaHcropTe» (no Buaam) (basosas noarotoBka cpenHero mnpodeccHOHAIBHOro
o0pa3oBaHus ), Nporpammbt yuebHo qucuuniauaesl GHU3UKA.

P
Onobpeno VYr1eepxknaro

LUMKJIOBOH KoMucCHeH 3aMecTHTeNb AMPEKTOpa 10 yueOHol padoTe
MaTeMaTHYECKHUX, ECTECTBEHHORAYYHBIX \/ H.A IleryxoBa

1 obutenpodecCHOHATBHBIX TUCIUIINH KT Ryl wit i 2020r.
npotoxo1 Ne 7 oT «JO» alugema 2020r. '

Tpencenagpens LK v

__L JlerraeBa H.C.

PaszpaboTunk: & H.B.Hemkosa. npenonapareas gunnana Cam I YIIC B r.Pruimeso

PetieH3enThI: //[ac%j A. A. Hockopa, yunTtens ¢u3uki, MatemMaTuku MOY «COLL Ne 5 r.
PrumeBo CapaToBCcKkoii 00macTi»

H.C. JIerraesa. npenonasatens ¢punuana CamI YIIC B r. Pruimeso




Coaepxanue

1. ITacmopt KOMITIEKTA KOHTPOJIEHO-OLICHOUHEIX CPEICTB.
2. Pe3ynbTatel 0CBOCHHA YUEOHOH TUCLIMIUIMHEL, MOUICKALIHME IPOBEPKE.
3. OueHka OCBOEHHS YUeOHO! MUCLIUIIHHEL
3.1.DoOpMBI U METOABI OLICHHBAHUS.
3.2. Kou(pukaTop OLIEHOYHBIX CPEACTB.
4. 3apaHud TS OLIEHKH OCBOCHUS NUCLUTUIMHEL



1. IIacnopT KOMILIEKTA KOHTPOJIbHO-OLEHOYHBIX CPEeICTB

OcBoeHHE coaepkaHus  Y4YeOHOH MIUCLMIUIMHBEI — Mamesamuxa 00eCTIeunBacT
OOCTHKCHHUE CTYICHTAMHU CJICAYIOLIIX PE3YIbTATOB:
® TUYHOCHIHBIX!

— C¢(HOPMHUPOBAHHOCTH IPEOCTABJIICHUN O MAaTEMaTHKE KaK YHUBEPCAIbHOM
S3bIKE€ HAYKU, CPEACTBE MOICNUPOBAHUS SIBJIEHUN U MPOLECCOB, UILAX U
METOAAX MaTEMATUKH,

— NOHUMAHUE 3HAYHUMOCTH MATEMATUKH I HAYYHO-TEXHHYECKOrO
nporpecca, ¢hOpMHUPOBAHHOCTh OTHOLICHHMA K MAaTeéMAaTUKe KaK K 4acTH
OO0LIEUETOBEUECKON KyABTYPBl Y€pe3 3HAKOMCTBO ¢ HCTOPHEH pa3BUTHS
MATEMATHUKH, SBOJKLUHUECH MATEMATHYCCKUX HACH,

— Pa3BUTHE JIOTMUECKOTO MBILUICHHS, [POCTPAHCTBEHHOTO BOOOPAKCHUA,
ATTOPUTMHYECKOH KYJBTYPBl, KPUTHUYHOCTH MBIUIJIEHUS HAa YPOBHE,
HeoOxoauMoM Wig Oyaymed npohecCHOHANBHOH ICATECABHOCTH, UIS
IIPOJOJDKEHUSA 00pa30BaHHA U caMO00pa30BaHus;

— OBJIQJICHUE MATEMATUUCCKHUMM 3HAHUSIMU U YMEHUSAMU, HEOOXOIUMBIMU B
TIOBCEHEBHOM JKU3HHM, [UIl OCBOEHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX
OUCUMIVIMH W JUCUHUIUIEH NPOo(eCCHOHANBHOIO LHKIA, A MOIYUYEHUA
o0pa3oBaHHs B 00NACTAX, HE TPEOYIOIUX YIIyONeHHONH MaTeMaTHYeCKOH
MIOATOTOBKH,

— TOTOBHOCTB M  CIIOCOOHOCTH K OOpa3oBaHHIK), B TOM  YHCIE
camo00pa3oBaHUIO, Ha NPOTHKEHMM BCCH JKU3HM, CO3HATEIHHOE
OTHOIIEHHE K HENPEPHIBHOMY OOpA30BAHUIO KaK VYCJIOBUI YCHEIIHOMN
IpodecCHOHANIBHON 1 ODIIECCTBEHHOM AEATEIHbHOCTH,

— TOTOBHOCTH M CIIOCODHOCTH K CaAMOCTOSTENbHOH TBOPYECKOH H
OTBETCTBEHHOM JEATETBHOCTH,

— TOTOBHOCTB K KOJUIEKTHBHOH padoTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
obpa3zoBarenbHON, OOIICCTBEHHO MOJIE3HOM, y4eOHO-UCCIICI0BATEIBLCKOM,
TIPOEKTHOM U APYyrux BUAAX ACATEIBHOCTH,

¢ ANEeMaNPeOMEemHbIX:!
— YMEHHE CAMOCTOATENBHO ONPEACHATh LEIH ACATECIBHOCTH U COCTABISATH

IU1aHbl ACATEJIBHOCTHU, CaMOCTOATCIIBHO OCYHICCTBIIATL, KOHTPOJIUPOBATE 1



KOPPEKTHPOBATE ACATEIBHOCTD, HCIIONB30BATh BCE BO3MOSKHBIE PECYPCHI IS
OOCTHXKCHHMS MOCTABICHHBIX LEJEH M PEANM3aLUU [UIAHOB AEATEIBHOCTH,
BBIOHPATH YCTICLIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIMSIX,

— YMEHUE MNPOAYKTHMBHO OOILIATECS M B3aUMOICHCTBOBATH B IIPOLIECCE
COBMCCTHON OEATENBHOCTH, YYUUTEIBATH IMO3MLKH OPYTUX YUYACTHUKOB
AEATEIBHOCTH, 3)eKTUBHO pa3peliaTh KOH(IUKTHI,

— BJIQJCHUEC HABBIKAMH IIO3HABATEIBHOH, YUCOHO-HUCCIICIOBATE/ILCKON U
IIPOEKTHOH ACATEIBPHOCTH, HABBIKAMH Pa3peIleHus MpodiIeM; CoCOOHOCTD
U TOTOBHOCTH K CaMOCTOSTEIBHOMY TMOMCKY METOJOB  PEUICHUS
MPAaKTUYECKUX 337134, TPUMEHEHUIO Pa3InYHbIX METOJAOB TIO3HAHUS,

— TOTOBHOCTB H CHOCOOHOCTH K CaMOCTOATEIBHOH HH(POPMALMOHHO-
TIO3HABATE/IBHON JEATENIBHOCTH, BKINOYAs YMEHHE OPUEHTHUPOBATHCS B
Pa3NIMYHBIX MCTOUHMKAX HHPOpMAIMM, KPUTUYECKM OLEHUBATH U
HHTEPIPETUPOBATH NTOJYYAEMY K HHHOPMALUIO,

— BJIQJCHUEC SA3BIKOBBIMH CPEOCTBAMH. YMEHHE SCHO, JIOTHYHO U TOYHO
u3naraTb CBOK TOYKY 3pEHUS, MCIOIL30BATH AJEKBATHBIE S3BIKOBHIE
CPEICTBa,

— BIQJCHUC HABBIKAMH [O3HABATE/IBHON pEPIEKCHM Kak OCO3HAHHUSA
COBEPILAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHHMM, I'PAHHL CBOCTO 3HAHUA M HE3HAHUS, HOBBIX IIO3HABATEIIBHBIX
3a7a4 U CPEACTB 1A UX JOCTIKCHUSA,

— LENCYCTPEMJICHHOCTh B MOUCKAX W MPUHATHH  PELICHUI,
COOOpA3UTENBHOCTh U MHTYUUUS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
IIPEeOCTaBJICHUH; CTOCOOHOCTH BOCNIPUHUMATE KPACOTY M TAPMOHHIO MHPA,

NPeOMEMHBIX.

— c(OPMHPOBAHHOCTh MPEICTABACHUI O MATEMATHKE KAaK 4YacTH MUPOBOH
KYJABTYPBl H MECT¢ MATEMATHKH B COBPEMEHHON LMBWIM3ALMH, Criocodax
OIIMCAHUSA ABIEHHH PEATBHOTO MUPA HA MATEMATUUYECKOM SI3BIKE,

— C(OPMHPOBAHHOCTh TIPEACTABICHUM O MAaTEMaTHUECKUX MOHITUSX Kak
BOKHCHILMX MATEMATHYECKUX MOACNAX, IO3BOJAIOLIMX OINUCHIBATE M
H3y4aThb pasHbIE€ IIPOLECCHl W ABJICHHUA;, MOHHMMAHUE BO3MOMKHOCTHU
AKCUOMAaTHUYECKOTO MOCTPOSHHUSI MATEMATUYECKUX TEOPUH;

— BJIQJCHUE METOJAMH JOKA3aTENILCTB M AITOPUTMOB PEIICHMS, YMECHUE HX

IIpUMCHATL, NPOBOIUTE OOKA3ATCJIBHBIC PACCY)XACHHUA B XOAC PCLICHHA



3amay;

— BIAJCHME CTAaHZAPTHBIMM MpPUEMAMH  PELUCHHMS PALUMOHANBHBIX H
VPPALMOHATIBHBIX, TMOKa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPHYUYECKUX
VPaBHEHHH M HEPaBEHCTB, HMX CHCTEM, HMCIIOJIb30BaHHE TOTOBBIX
KOMITBIOTEPHBIX ITIPOrpaMM, B TOM YMCIE IS [MOMCKA IYTH PELICHUS W
WUTKOCTPaLMK PEUICHUS YPAaBHEHUN U HEPABEHCTR,

— c(OOPMHPOBAHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  MOHATHSX
MATeMaTHYECKOr0 aHadM3a M MX CBOWMCTBAX, BIIAACHHE YMCHHUEM
XapaKTepu30BaTh TOBEACHUE (PYHKIMI, MCIONB30BAHUE TOYUECHHBIX
3HAHUH JJTs1 OTTHCAHUS U aHAJIN3a PEATIBHBIX 3aBUCUMOCTEN,

— BJIIAJCHUE OCHOBHBIMHU MOHATUSIMH O IUIOCKAX M IIPOCTPAHCTBEHHBIX
TeOMETPHUECKUX (PUTypaxX, UX OCHOBHBIX CBOHCTBaX; CHOPMUPOBAHHOCTH
YMEHHS Paclio3HaBaTh TEOMETPUUECKHE (QUTYPBI HA YepTekKaX, MOACIX U
B PEATbHOM MHDE, IIPUMEHCHHE M3YYCHHBIX CBONCTB TIeOMETPUUYECKUX
buryp u dopMyn g PELICHHS TICOMETPUUYSCKUX 3aJad W 3aJad ¢
MPAKTUYECKHM COJIEPKAaHHEM;

— ¢(pOPMHUPOBAHHOCTH MPEICTABICHUH O MpoLeccax M SBICHUAX, UMEIOLINX
BEPOSATHOCTHBIHM XapakTep, CTATUCTHUECKHX 3aKOHOMEPHOCTAX B PEalbHOM
MHpPE, OCHOBHBIX MOHATHAX 3JIEMEHTAPHON TEOPHHU BEPOATHOCTEH; YMEHUH
HAXOOWThb W OLICHHBATh BEPOATHOCTH HACTYIUIGHHS cOObITUH B
IPOCTEHIIMX MPAKTHUECKHUX CHTYaUUsAX H OCHOBHBIC XapaKTePUCTHKH
CIIyYaiiHbIX BEJIMYNH,

— BJIQJICHUE HaBBIKAMH MCMOJb30BAHUS TOTOBBIX KOMIMBKTEPHBIX MPOTPaMM

TIPH PELICHUH 3a1aY.

@opMOIi aTTecTaluH 10 YyUeOHONH JUCLUIUIMHE SBIACTCA YK3aMEH.



2. Pe3yabTaThl 0CBOCHHS YUeOHOH JHCUHINVIHHDBI, MOLIeKALIHEe MPOBEPKe.
2.1. B pesynprare arrectauMd 1no Yy4yeOHON OUCHMIUIMHE OCYIICCTBIACTCA
KOMIUIEKCHAs! MpPOBEpKa CIEAYIOIINX PE3YIBTATOB (JIMYHOCTHBIX, METANPEAMETHBIX,
IIPEAMETHBIX ):
® TUYHOCHIHBIX!

—  c(hOpMHUPOBAHHOCTh MPEIACTABICHHII O MATEMATHKE KaK YHHUBEPCAJIBLHOM
A3BIKE HAYKH, CPEICTBE MOJACTUPOBAHUA SIBACHUN U IPOLIECCOB, UAETX U METOAAX
MaTEMaTHKH,

—  IOHHMaHUE  3HAYMMOCTH  MATEMATUKH I  HAYYHO-TEXHHYECKOro

nporpecca, C(OPMHPOBAHHOCTL OTHOIUCHHMS K MATEMaTHKE KaK K 4YacTH

O0LIEUESIOBEYECKON KYJIBTYPHl UYEPE3 3HAKOMCTBO C MCTOpUEH Pa3BUTHUI

MAaTEMATHKH, 3BOJIOLHCH MAaTEMATHYECKUX HACH,

- Pa3BUTHE JIOTMYECKOIO MBILLICHUA, MNPOCTPAHCTBEHHOTO BOOOPAKEHMS,

AITOPATMUYECKON KYJIBTYPBI, KPUTHYHOCTH MBILIJIEHUS HA YPOBHE, HEOOXOAUMOM

g Oyayiuen npodeCCHOHAIBHON AEATENBHOCTH, A4 IPOIOJDKEHUS 00pa3oBaHus

M caMo00pa3oBaHus;

—  OBJAJEHHE MAaTeMaTHUYECKUMU 3HAHUSIMU U YMEHMSIMU, HEOOXOAUMBIMU B

MOBCEIHEBHOM KU3HU, JUIS OCBOSHUS CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIIMIIIUH

M IUCLUHIUIMH MNpOMECCHOHAIBHOIO LMKJIA, A4 IOIYUYeHHS oOpa3oBaHHS B

00nacTsx, He TPeOYIIUX YIIyOICHHOH MAaTEMATHUECKOH MOArOTOBKHY,

—  TOTOBHOCTE M  CIOCOOHOCT, K  O0Opa3oBaHHIO, B TOM  YHC]IE

caMo00pa30BaHKIO, HA MPOTHKEHHM BCEH JKHU3HM, CO3HATENBHOE OTHOLICHHUE K

HETIPEPBIBHOMY OOPa30BaHMIO KaK YCIOBUKO YCMEIIHON MpOoeCCHOHAIBHON H

OOIIeCTBEHHOH e Te/IbHOCTH,

- TOTOBHOCTE M CIIOCOOHOCTH K  CAMOCTOSATEIBHON  TBOPYECKOH U

OTBETCTBCHHOMN ICATCIIBHOCTH,

— TOTOBHOCTE K KOQJUIEKTHBHOUM padoTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa3zoBaTeNbHOM, O0IIESCTBEHHO IOME3HOMH, yueOHO-HCCIIeI0BATENbCKOM, IPOSKTHOM
1 OpPYTUX BUOAX ACATEIIBHOCTH,

. MEMANPeOMemHbIx.

—  YMEHHE CaMOCTOATEIBHO ONpPEAeNATh LENU ACATENBHOCTH U COCTABIITH

IUIAHBI JCATEJIBHOCTH, CAMOCTOATEIBHO OCYLIECTBIATh, KOHTPOJMPOBATH H

KOPPEKTUPOBATE ACATCNIBHOCTH, HCIIOIB30BATE BCC BO3MOJKHBIC PCCYPCHI IJId



JOCTHXKEHHA IIOCTABJICHHBIX LENEH W peanu3auuyd I[UIAaHOB OESTEIBHOCTH,
BBIOMPATh YCMELIHBIE CTPATETHH B PA3JTMUHBIX CUTYALIUAX,
— YMEHUE NPOAYKTHBHO ODIIATHECA W B3aMMOJECHCTBOBATE B IIPOLIECCE COBMECTHOM
ACATECIBHOCTH, YUYUTHIBATh MO3UUIH APYTHUX YUACTHUKOB ACATEIBHOCTH, YPPEKTUBHO
pa3pelarb KOHQUIUKTEI,
— BJIQJICHUE HABBIKAMU MMO3HABATEJILHOM, YUEOHO-UCCEN0BATENBCKON H MPOSKTHON
ACATECIBHOCTH, HABBIKAMH Pa3pelICHHA MPOOJIeM; CMOCOOHOCTE M TOTOBHOCTH K
CAMOCTOATEIBHOMY MOUCKY METOAOB PELICHUA MPAKTHYESCKUX 3aJay, NPUMEHCHUIO
Pa3IMYHBIX METOJOB ITIO3HAHHS,
—  TOTOBHOCTH U CMNOCODHOCTH K  CAMOCTOATEIBHOH  WH(POPMAIIMOHHO-
MO3HABATEIPHON ACATENILHOCTH, BKIIFOUAd YMEHHUE OPUEHTHUPOBATLCA B PA3IAYHEBIX
HUCTOYHMKAX HH(pOpMAIMM, KPUTHYECKH OLECHUBATL M HUHTEPIPETUPOBATH
NONAy4YaeMyo HHPOPMALIHI,
— BIIAJCHHUE A3BIKOBBIMH CPEACTBAMM. YMEHHE SICHO, JOTUYHO M TOYHO H3JIararh
CBOIO TOUKY 3PCHHUA, UCIIOJIB30BATH AACKBATHEIC SI3bIKOBLIE CPEACTBA,
— BJIAJICHUE HaBBIKAMU MO3HABATEIBHOU PeQIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
OCHCTBUA MU MBICJHUTENBHBIX IIPOUECCOB, UX PE3YIBTATOB U OCHOBAHWUM, TPAHUL
CBOCIO 3HAHWUA W HE3HAHHA, HOBBIX IIO3HABATE/IBHBIX 3a0a4 U CPEACTB I UX
NOCTIKEHUS,
—  LeNCyCTPEMIJICHHOCTh B IIOMCKAX U IPUHATHU PEILICHU, COOOPa3UTEIBHOCTE
M HHTYULHA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MNPEIACTABICHUN; CMOCOOHOCTD
BOCIIPUHUMATH KPacoTy U TapMOHUKO MUPA;
. NPeONIeNHbIX.
—  cOpMHPOBAHHOCTH IIPEACTARICHHUIM O MATEMATHKE KaK YacTH MHUPOBOI
KYJTYPEl M MECTe MaTEeMATUKH B COBPEMEHHOH UMBHIM3ALNM, CIOCO0AX
OIMHMCAHUS SIBJICHUN PEASIBHOIO MIPA HA MATEMATUYECKOM SI3BIKE,
— c(pOpMHPOBAHHOCTL INPEAOCTABACHUH O MaTeMaTUUCCKUX MMOHATHSAX KAk
BOKHEHILNX MATEMATHYECKUX MOIENAX, MNO3BOISIOIINX OIMCHIBATE M U3y4Yarh
pa3Hele MNPOLIECCHl U fABJCHUS, IOHUMAHUE BO3MOXKHOCTH aAKCHOMATHYECKOIO
[IOCTPOCHUA MATEMATHYECKUX TEOPHIT,
—  BIIAJCHUE METOOAMH IOKA3aTENbCTB U AITOPUTMOB DELICHUA, YMEHHE HX
NPUMEHATH, IPOBOAUTE A0KA3aTe/IbHBIE PACCYKACHUS B XO€ PELICHUS 3a1aY,
—  BIIAQJCHWE CTAHJAPTHBIMH NPUHEMAMU  DPELICHHUA  PAUMOHAIBHBIX W

HPpPpallHOHAIBHEIX, I[IOKA3aTC/IBHBIX, CTCIICHHEIX, TPUTOHOMETPHYCCKHX



YPAaBHEHUIT U HEPABEHCTB, HX CUCTEM; UCMOJIB30BAHUE MOTOBBIX KOMIBIOTEPHBIX
NporpaMm, B TOM YHCJIC AJIA IIOMCKA MyTH PELUICHUS W WUIKOCTPALUUH PELICHUA
YPaBHEHHH U HEPABEHCTB;
-  ¢c(hopMHUPOBAHHOCTD IIpeACTABICHUI 00 OCHOBHBIX MOHATHAX
MAaTEMAaTHYECCKOTO aHAJIN3a M UX CBOWCTBAX, BIIAJICHUE YMEHHEM XapaKTCPU30BaTh
NoBeAcHUE (PYHKIMM, HCIONB30BAaHUE MOMYUEHHBIX 3HAHWHA IS OMUCAHUA M
AHAITM3a PEAJIbHBIX 3ABUCHMOCTEH;
—  BJIAQJCHUE OCHOBHBIMH IIOHATUAMH O IUIOCKUX H MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTE YMEHUS
pacro3HaBaTh FeOMETPUYECKUE (DUIYPBI HA YePTEkKaX, MOJECNIAX U B PEATBHOM
MHpE, TPEMECHEHHE U3YUEHHBIX CBOMCTB IeOMETPUYECKUX Guryp u Gopmyi i
PELICHNS FeOMETPHYUECKUX 33]1a4 U 3a4a4 ¢ MIPAKTUYECKUM COEPIKAHUEM,
—  c(hOpMHPOBAHHOCTh TPEJACTABIECHHI O TIPOIECCAX U ABNCHUSIX, MMEIOIIUX
BEPOATHOCTHBIM XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B PCAIBHOM MUPE,
OCHOBHBIX IOHATHAX JJIEMECHTAPHOH TEOPHUU BEPOATHOCTEH; YMEHUN HAXOIUTH H
OLICHUBATh BEPOATHOCTH HACTYIUIEHUA COOBITHI B MPOCTEHINNX MPAKTUYECKUX
CUTYaLlMAX U OCHOBHBIC XapaKTCPUCTUKH CIyUYaNHBIX BEJIMYMH,
—  BJIAQJCHUE HABBIKAMH HCIOJB30BAHUA TOTOBBIX KOMIBKOTEPHBIX MPOTPAMM
MpH PEUICHUH 3a/a4.

B pesynaprare ocCBOCHHA YueOHOH AMCUMIIIMHBL Mamesamura 00ydaromUics

JOOJDKEH 001a4aTh OOLIMMH KOMIIETCHIIUAMMU:

OK 1. [loHuMaTh CYIIHOCTH M COLMANBHYE) 3HAYUMOCTE CBOEH Oyayiuei
npogecct, MPOABIATH K Hell YCTOHYUBEINA UHTEpEC.

OK 2. OpraHu30BBIBaTH COOCTBECHHYIO OCATENBHOCTH, BBIOMPATH THIIOBHIE
METOABl M CHOCOOBI BBIMNONHEHUA NPOPECCUOHANEHBIX 3a7a4, OLECHUBATH UX
3 hEKTHBHOCTH H KAaYeCTBO.

OK 3. IIpuHMMATh PEIUCHHA B CTAHZAPTHBIX M HECTAHJAPTHBIX CUTYAUUAX H
HECTHU 33 HUX OTBETCTBEHHOCTD.

OK 4. OcyliecTBIsITh MOUCK W UCTIOIB30BAHUE UH(POPMaLIH, HEOOXOAUMO
1S 3(PPEKTUBHOTO BBIIIOIHEHUA NPOPECCUOHATBHBIX 3aJa4, NPO(HeCCUOHATIEHOTO
M TNYHOCTHOT'O PA3BUTHUAL.

OK 5. UcnonwzoBarh HHQOPMALMOHHO-KOMMYHUKALMOHHEIE TEXHOJOTUH B

NpoheCCHOHAIBHON ACATENBbHOCTH.



OK 6. PabotaTp B KOJUIEKTMBE W B KoMmMaHge, 3(Q¢heKTHBHO OOLIATHCS €
KOJUIEraMM, PYKOBOJCTBOM, ITOTPEOHUTENSAMU.

OK 7. Bpatb Ha ce0si OTBETCTBEHHOCTh 3a paloTy WIECHOB KOMAaH]IBI
(TOAYMHEHHBIX ), 3@ PE3yJIbTAT BLIIIOJIHEHUA 3aTaHuUi.

OK 8 CaMOCTOATEeNIBHO OIpeleaTh 3aJaud  IpOo(EeCcCHOHATBHOTO U
NMUYHOCTHOTO Pa3BUTHS, 3aHUMATECS CaMOO0OPa30BaHIEM, OCO3HAHHO TNIAHUPOBATh
MOBBLILICHHE KBATH(HKALIH.

OK 9. OpUeHTHpPOBATBCA B YCIOBHUSIX YACTON CMEHBI TEXHOJOTHH B

npodeCCUOHANBHOM TEATENBHOCTH.



3. OueHka ocBoeHHs Y4eOHOH JHCUHIVIHHDI:
3.1. GopMBI U METOOBI KOHTPOJIA.
[TpeIMETOM OLIGHKH CJY’KaT OCHOBHBIE BHABI JEATENBLHOCTH CTYJACHTOB HAa YPOBHE
y4yeOHBIX OCHCTBHH 10 OUCUHIUIMHE Mameiamura HaNpaBlIeHHbIE HA (OPMHPOBAHHE
OOLIMX KOMIIETCHLMHA.



KoHTpo./ib H oO1leHKa 0CBOCHHSI Y4eOHO!H JHCIHIIHHBI 0 TeMaM (pa3aesiam)

Onement Y DOpMbI B METO/bI KOHTPOSA
Texynmii KOHTPOJIb PyOesxHblil KOHTPOJIb IIpomexyTOYHas arTecTanus
Dopmbl [1posepaembie Oopmbl [lposepaemble dopma [Iposepaembie
KOHTPOJIA pe3yJILTATHI, KOHTponsAs | pesynbrarhl, OK | KOHTpons pe3yabrarsl, OK
OK
BBenenne Cp OK.1-9 BK OK.1-9
Pazaen 1. AnreGpa KP Nel JIL,IL, M., OK.2, 2 JI,IL, M., OK.1-
OK.3, OK 4 9
Tema 1.1. PazButne YO, CP JIL,IL, OK.5,
MOHATUS O YUCNE OK.8
Tema 1.2. KopHu, YO, CP, P33 JI,II., OK.5,
CTEMEHH W orapupmbl OK.6, OK.7
Tema 1.3. OcHOBbBI
TPUTOHOMETPHH
Tema 1.4, @yHKUMH, YO, CP, P33 JI,TL, OK.2,
UX CBOMCTBA H OK.3
rpadpmkm
Tema 1.5. ¥Ypasuenus | YO, CP, P33, JI,II., OK.2,
W HEPABEHCTBA T OK .4
Paznen 2. Hauana KP Ne2 JI,II, M., 6] JI.,IL, M., OK.1-9
MATEMATHYECKOr0 OK.2, OK.3,
AHAJIN3A OK 4
Tema 2.1 YO, CM, P33, | JI,II,OKS,
HudpdepeHunanshoe T OK.9
HCUHCIICHHE
Tema 2.2. YO,CM, T JI.,T1., OK.8,




HurerpanbHoe OK.9
HCYHCIICHUE

Pazaen 3. JI, 11, M., OK.1-9
KomGunaropnka,

CTATHCTHKA H TEOPHSI

BEPOATHOCTEH

Tema 3.1. DnemenThl YO,CM, P33 | J1,I1.,0K.1,
KOMOHMHATOPUKH OK 4, OK.5
Tema 3.2. Dn€MEHTHI YO,CM, P33, | JI,IL,OK.1,
TEOPUHN BEPOATHOCTEH T OK.4, OK.5
Tema 3.3. DI€MEHTHI YO, CM JI,IL, OK.1,
TEOPUH OK4, OK.5
MaTeMaTHYECKOMH

CTATUCTHKH

Paznen 4. I'eomerpus JI.,II.. M., OK.1-9
Tema 4.1. [pamelie u vYO,CM JI,TL, OK 4,
IUIOCKOCTH B OK.8
IIPOCTPAHCTBE

Tema 4.2. YO, CM JI,TL, OKA4,
MHOrorpaHHUKH OK.8
Tema 4.3. Tenaw YO, CM JI,T1., OK 4,
[TOBEPXHOCTH OK 8
BpaLLCHUA

Tema 4.4. U3mepeHusd YO,CM, T JI.,I1., OK 4,
B r€OMETPUH OK.8
Tema 4.5. YO, CM JI.,IL, OK 4,
Koopaunare! u OK 8

BEKTOPBI




3.2. KoanpukaTop oHeHOYHBIX CPeacTB

OYHKUHAOHAIBHBIA MPU3HAK Koa oueHOYHOrO CpeacrTea
OLIEHOYHOTO CpeacTBa (TUN
KOHTPOJIBHOTO 3aJaHHs )

YCTHBIH OITPOC YO
TecTUpoBaHUe T
BX0IHOH KOHTPOJb BK
KoHTponbHas padota Ne n KP Non
CamMocTtosTenbHasA padoTa CP

PasHOypOBHEBRIE 3amaud M 3amaHus | P33
(pacuéTHbIC, rpahrUecKie)

JK3aMEH £




JIMCT corniacoBaHus
JononaeHus v u3MeHeHns k koMIuiekty KOC Ha yueSHBIi roa
JlonosHeHuss U U3MeHEHUs Kk koMmmuiekty KOC Ha yueQHBI roa no

OUCLUHUIIIHHE
B kommiekt KOC BHECEHBI CNEAYIOIIME U3MEHEHUS:!

HonosHeHuss U u3MeHeHUss B koMmmiekte KOC o0cyxneHsl Ha 3acemaHuu [[K

« » 20 r. (mpoTokos Ne ).
IIpeacenarens LIK / /




4. 3anaHug 17151 OLleHKH 0CBO€HUS AHCIUIIIHHBI

Komnaekr 3aJaHHUH 151 BXOAHOI0 KOHTPOJIA
Bapuanr 1
. PelunTe ypaBHEHHUA: a)3x* - 2x-16=0;  6) (3x+2) ( 4x+3)=4x+3

x4 x—2

. Coxparute apolh x? + 2x

. TTocTpoiite B OHOH cHCTEME KOOPAHHAT rpaguku GpyHKIHMIA;
y=2x; y=2¢-8 y=2(x1)

=~ ~ o~ {18 1), g
. Berancnure HapOoIee yA0OHBIM CIOCOOOM: | 1---9.12-7.4 ( -6 \F : 53
. Peluute cucteMy ypaBHeHHH: [ x+ 3y =7,
7x +y=1,
BapuanT 2

. Pemmite ypaBHEHHA: a)3x* - 2x-5=0;  6) (3x+2) (4x+3)=(3x + 2)*

2x*—x—15
. Coxparute apodp ¥ -6x+9
. ITocTpoiite B OOHOH cUCTEME KOOPIOUHAT rpaguku (PyHKLMIA:
y=x y=x*+1; y=(x+1y

(1 2b ).. 2b—a (1+ a )
a+2b/ \a+2b a—2hb

. YTIPOCTUTE BHIPAKEHHUE:

. Pewnre cUCTEMY YPABHEHHUMA: _|' 3x—2y =12,
L 7x+ 4y =2,
BapuanT 3
. Peluute ypaBHEHUS: a) 3x° = 2x +16=0;  6) (3x+2) ( Sx+4)= (31 + 2)?
2x%+x—3
. Coxparute apods ®-2x+1

. TTocTpoiite B OHOH cUCTEME KOOPAHHAT rpaguku GpyHKIHMIM;
y=x5 y=x-1; y=(x1)y

. BeiuuciuTe Hauboee yA0OHBIM cocodoM:  (—62+1,375—52-0,73): (—1,73)

. Pewnre cUCTEMY YPABHCHHUN: [ sx+9y=3,
| -4x + 3y=18.



BapuanT 4
1. Pemnte ypaBHEHUS:

a)dx’ —2x -1=0;  6) (2x+1) ( 6x+5)= (2x + 1)°
2. Cokpatute apods

3x?—2x—-5
x24+2x+1
3. ITocTpoliTe B 0MHON cUCTEME KOOPAUHAT TPAPUKH (PYHKILIMIA:
y=-x3 y=-xX+1; y=-(xt+1y
4. YIpocTUTe BBIPAKEHUE!

8a+t+m [/ 3a \l ( m \l\i
) Sat+m’/

4

3a—m i\ 3a—m/
5. Peluure CUCTEMY YpaBHEHHH

J' x+2y=7,

| xy=2.

-

Kpurepun oueHku:

— OLIEHKA «OTJIMYHO» BBICTABIACTCA CTYIOCHTY, €ClId padoTa BBINOIHEHA
MOJIHOCTBI), B JIOTMYECKHUX DPACCY’KOCHHUAX H OOOCHOBAHWM DELUCHUA HET
npoOeIoB U OWUOOK, B PELICHUH HET MATEMATUYECKUX OLIUOOK (BO3MOXKHA
OJHA HETOYHOCTb, OIIMCKA, HE SBJIAIOIAACS CJICACTBUEM HE3HAHUSA WM
HETIOHUMAaHUs YYEOHOTO MaTepuanay;

— OLIEHKA «XOPOLIO» BBICTABJIACTCS CTYICHTY, €ClIM pPadoTa BBHINOJIHEHA
MOJIHOCTBI0, HO OOOCHOBAHHA IIATOB PELICHUS HENOCTATOYHEL, AOMYCTUMA
O[HA-[B€ HErpyOble OMMUOKY UM 1BA-TPU HEAOUETA,

— OLIEHKA «YIOBJIETBOPUTEIIBHO» BBICTABICTCA CTYIEHTY, €CIIH OOMYLICHBI
Oonee OQHONW OIIMOKK WIM O0N€e IBYX-TPEX HENOUETOB B BBHIKIAAKAX,
YEPTEKAX UK TpaduKax, HO y4aumics BIaaceT 00A3aTe/IbHEIMA YMEHUAMHU
1o y4eOHOH JUCLHUIIHHE,

— OIIEHKA «HEYOBIETBOPUTEIBHO» BBICTABIAETCS CTYAEHTY, €CJIU JOMYUICHE]
CYLUECTBEHHBIE OIUMOKM, IIOKA3aBIUWE, YTO YYAILIMICA HE BlameeT
OOA3aTENBPHBIMI YMEHUAMH MO YUYeOHOH NUCIMUIUIMHE B TMOJHOH Mepe;
padoTa nokasana MoJHOE OTCYTCTBHE Y YUAILETOCsS 00A3aTENIbHBIX 3HAHWI 1
YMEHMIH WIH 3HAYUTENILHAS YacTh padOThl BHIMOIHEHA HE CAMOCTOSTENBHO.



KoMnuekT 3aaaHuii 4t KOHTPOAbHO#H paGoTbl Ne 1

1o TEMeE. ((ypaBHeHHﬂ H HEPABCHCTBa»

Bapuanm 1
1. Pemunte ypaBHeHHs:

Dx-5=vyx+1, 2)3**+2.3%* =721, 3)log.(bx+1)=2;
$H2smx—3sinx—2 =0.
2. Pelunte HepaBpeHCTBA:

x+3
Dyx+3>2 2) 0,52 = 16: 3) 1g(2x-3) > lg(x+1).

Bapuanm 2
1. Pelunre ypaBHeHHus:

Dvx—1++x+4=1; 2)5%* -5%% =620
3)log;x—5log,x+4 =0; 4)2cosx— 5S5cosx+ 2 =0.

2. Pemunte HepaBeHCTBA:
)y2x +3 < 2; 2) 47 > 1, 3logald —x) = ~1.
2

Bapuanum 3
1. Pelunre ypaBHeHHus:

Dx—=1=y7—x 2)9%-75-3!-54=0;
3)log,{4 —2x)=1+3log;2: 4)4cosx+4smx—1=0
2. Pemiute HepaBeHCTBA:
DVId-x>2-x  2)0,65 =1, 3)log,(2x-1)> logy(3x-4)
Bapuanm 4
1. PeminTe ypaBHEHHS:
DY+ 6-2Vx—2=1;2)3%1 - 4.3%1 £ 0 = 0; 3)
log,{3x+1)=1log,3+1, 4)4sinx-4cosx—1=0,

2. Pelunte HepaBeHCTBA:
96X+ 10-%2 a7

l.v3x—-06<3; 2) < ;—4; 3) lg(3x+1) < 1g(x- 3).

4

Bapuanm 5
1. Pelunre ypaBHeHHus:
D vV4x? — 3x — 1=x+1; 2) 5% + 5% = 250;3)log; x — 3log;x + 2 = 0;
4) cos X+ cos 3x = Co8 2X.

2. Pelunte HepaBeHCTBA:

.Vx—8> 3; 2)5:_? i 3)log, s(2x — 4] = log, s{x+ 1)



Bapuanm 6
1. Pemunte ypaBHeHHus:

3)log,(9 — 2%) = 3kG-2) .

“ 4

; : , 49%+1
. VvE—5+Vx+3 = V2:~:+4;2)E =

1| &

4) sin 2x + sin 6x = cos 2x

2. Pemunte HepaBeHCTBA:

1x3+1

S 1 2x
L Vx+1>x-1; 2)= 3'2 ;o 3log.{x—3) +log,(x—2) = 1.

8

v
|

Kpurepun oueHku:

— OIIEHKAa «OTJIMYHO» BBICTABIACTCA CTYIOCHTY, €ClId padoTa BBHINIOIHEHA
MOJIHOCTBI), B JIOTMYECKUX PACCYXKACHUAX M OOOCHOBAHUM PEUICHUS] HET
nNpoOe/IoB M OWKUOOK;, B PELIEHUH HET MAaTeMATHUYCCKUX OIIMOOK (BO3MMKHA
OJHA HETOYHOCTb, OIMCKA, HE SBJAIOWIAACS CICACTBUEM HE3HAHUS WIIH
HETIOHUMAaHUs YYEOHOTO MaTepuaay;

— OIIEHKAa «XOpPOILLIO» BBICTABJACTCS CTYICHTY, €CIM padoTa BHIIOJIHEHA
MOJIHOCTBIY, HO OOOCHOBAHMS WIIArOB PEIICHUS HEAOCTATOYHBI, AOMYCTHUMA
OJHA-ABE HErpyObIe OLUHOKK UK ABA-TPU HEJOUCTA,

— OIIEHKA «YIOBJICTBOPUTE/IEHO» BBICTABIAECTCS CTYAEHTY, €C/IU JOMYUICHE]
Oonee OQHONW OIIMOKK WM O0N€e IBYX-TPEX HENOUETOB B BBIKIAMKAX,
yepTeKax UK rpadukax, HO yyalmiica pnageet 00a3are/IbHBIMU YMEHUAMH
no y4eOHON NUCLUIIIHHE,

— OILIEHKA «HEYIOBIECTBOPHTEIBHO» BBICTABISACTCS CTYACHTY, €C/IH DOMYLICHDI
CYIIECTBEHHbIE OMIMOKM, TIOKa3aBIIME, YTO YYAllWiics HE BlaAeeT
O0A3aTENBHBIMI YMEHUAMH MO YUYeOHOH MUCUUIUIMHE B TIOMHOM Mepe;
paboTa mokasaiga MmoJHOE OTCYTCTBHE Y YUAILIErocs 00A3aTENbHBIX 3HAHWI U
YMEHUH WIH 3HAUUTENBHAS YacTh padOThl BBIMOIHEHA HE CAMOCTOSITENBHO.



KoMnuekT 3aaaHuii 4Jisi KOHTPOAbHO#H paGoTbl Ne 2
no teMe: «Hauyana MaTeMaTU4YecKOro aHAIH3a»

Bapuanr 1
1. Haiigute f(x), ecnu
a) fix) = 3x% - 1247 L 6xr £ 2, r) fix) = 3¥x7 - 57,
6)fixv:1-st'—u:, ,[[)_f"x:‘-\:'x—l
B) M) = 25,

2. Uccnenyite QYHKLHIO f(x) = ¥ - 3x U IOCTPOHTE €& rpaduk.

3. Haitoure

a_) J0x® = 32 £ 7w - 11)dx, 6) Ju3x s lax,

4. BeIYHCIUTE IIOLAAE (PUTYPBI, OTPAHUYECHHOM THHUAMY y = ~x* 4 45 - 1 U y=0.

Bapuaur 2
1. Haiigute f(x), ecnu
a) flx) = 65+ 5x% ¢ 3x 22, r) fix) =795 - b,
6){[:-:1 SLST, ,H)f"\','-‘=\+x_—_‘
. o _ x-3
B) /h" T et

2. Uccnenyite QYHKLHIO f{x) = 4 - 2 U IOCTPOHTE €& rpaduk.

3. Haitgute

a) J(#® + 4x* - 52+ T)dx, 0) Jvax+5ds,

4. BRIUHCIUTE IOMAAb PUTYPBL, OTPAHUYCHHON JTUHUAMY + = —x* + 6x — 6 U y=0.
Bapuanr 3

1. Haiigute f(x), ecnu

a) fx) = -5c* sdx 4 b7 - 2043, r) fix) = 3Vx* £ 107,

6) fix) = x+tgx, ,I[) fix) =v4x £ 3

B) fiz) = —,

2. Uccnenyiite QYHKLMIO f(x) = =% - 12+ ¥ IIOCTPOIITE €€ rpaduk.

3. Haitoure

a) [(3<® + 3:% 4 tgx = )iz,

6) _l' V35 - dxdx.



4. BeIYMCIUTE IIOLAAE (PUTYPBI, OTPAHUYECHHOM THHUAMY = —s*+ 2¢ + 5 U y=0.

Bapuanr 4
1. Haiigute f(x), ecnu
A) flx)=9x" - ax®+ WwP- 3w L5
6) fix) =xrsigx,
B) fix) = 2=
F) f(x) =7Vx® - igx,
n) fix) =vex 32, McenenyiTe PYHKUMIO flx) = «* — 2¢% £ 2 U TIOCTPONTE €€ rpaduK.
3. Haitigute
a) J(2x® ~ 6x* = ctgx 4 T)dx,
6) V3 - dxdx.
4. BBIYMCIIUTE ITOIAAb PUIYPhI, OTPAHUUYCHHON JIUHUAMY y = -5+ 2x = 5 U y=0.

Kpurepun oneHku:

— OIIEHKa «OTJIMYHO» BBICTABISETCS CTYIACHTY, €CIM padoTa BBINOIHEHA
MOJIHOCTBI), B JIOTHYECKHUX DPACCYKOCHHUAX M OOOCHOBAHWM DPELUCHUA HET
npoOeIoB U OIUOOK, B PELICHUH HET MATEMATUYECKUX OLIHMOOK (BO3MOKHA
OJHA HETOYHOCTb, OIIMCKA, HE SBJIAIOIAACS CJICACTBUEM HE3HAHUSA MM
HETIIOHUMAHHA yueOHOT0 MaTepuaia);

— OIIEHKA «XOPOILO» BBICTABJIAETCS CTYICHTY, €ClIM PadoTa BHINOIHEHA
MOJIHOCTBIO, HO OOOCHOBAHHA IIATOB PELICHUS HENOCTATOYHEBI, AOMYCTUMA
O[IHA-[B€ HErpyOble OMMUOKY UK BA-TPU HEAOUETA,

— OLIEHKA «YIOBJIETBOPUTEIIBHO» BBICTABICTCA CTYIEHTY, €CIIH OOMYLICHBI
Oonee ogHOM OmMOKH MM OoONiee OBYX-TPEX HEJOUETOB B BHIKIAIKAX,
uepTekax WK rpaukax, HO y4alluics BraaeeT 00s3aTe/IbHBIME YMEHUSIMH
1o y4eOHOH JUCLHUIIHHE,

— OIIEHKA «HEYIOBIETBOPUTEIBHO» BBICTABAETCS CTYAEHTY, €CIH JOMYUICHE]
CYLUECTBEHHBIE OIUMOKM, IIOKA3aBIUWE, YTO YYAILIMICA HE BlameeT
00A3aTENBHEIME YMEHHAMH MO YYeOHOH IOUCLUIUIMHE B IIOJHOH Mepe;
paboTa mokasajia NoJHOE OTCYTCTBUE Y ydallerocs 00g3aTenbHbIX 3HAHUN U
YMECHHMH WK 3HAYUTENIBHAA YaCTh Pa0OTHI BEINOJIHEHA HE CAMOCTOATENBHO.



KoMmiekT pa3HOypOBHeBbIX 3a4a4 (3aJaHHIA)

Teva 1.3. OcHoswer mpucoHostiempuu

Bapuanr [
Al. YIOpOCTUTE BRIpAKEHUE  (sine +cosa)’ —1
1o 3) sin2a
21 4) cos2a
A2  Pewmnte ypaBHCHHE
sin’s = “;3
1);%?“0,”,,;762 3)i5;r+m,n€z

2) (—1)'%”+2mv”€z 4) (—l)“§:§+27m>n€z

A3 Pemnte HEpaBeHCTBO

x+2

=0

7-x
1) (-o0; - 6) 3(-1,8)
2)[-3,7] 4) [0; +o0)

A4 Ha pucynke nzodpaxeH rpaduk
(pyHKUMM, 3a1aHHOH HA TIPOMEKYTKE [5;6)
YKa)KUTE MHOKECTBO 3HAUECHHUH 3TOH
(pyHKUUN.

1) [-5;6)
2) [-2;4]
3) (-3;4]
4) (-3;2]

AS. HalinnTe MHOKECTBO 3HAUECHUI PYHKIMU  y =cos’ x +3
1) [0; 4] 3) [3; «)
2) [3; 4] 43, 4)

A6. Haioure Ipou3BoaHyI0 GYHKIMA  y = sin x + 2x°

1) » =-cosx+2x’ 3) y =—cosx+12x



2) y =cosx+12x° 4y y =cosx+x’

A7. Haitoure yrmoroi Ko>¢pULHMEHT KacaTeNbHOMH, MPOBEICHHON K rpaduKy
QyHKIMH 3 =7x" —21x* +18 B €ro TO4Ke ¢ a0CHUCCOH  x, =1

1) - 18 3)-21
2)22 H17

B1. HaiiauTe 3HaueHHe BhIpakenus 1,5 — 3,4cosx, ecmu sinx=15 7 _  _ o
1772

B2 Haiigute 3HaueHue GpyHKimu y=f(-x)g(x)-g(-X) B TOUKE X, €CU U3BECTHO, UTO
dyHkunsa y=1(x) — yeTHad, GYHKIMA y=g(X)-HeueTHas, y=1{(Xq)=-3, y=g(Xo)=-2

C1. Haiiaute HauOonbllee ¥ HAMMEHBIIIEE 3HAUSHUE 3aaHHOM (PYHKIMU Ha
33JAHHOM NPOMEKYTKE

1
X

. (= c0;+a0)
x +1

Bapuaurt II
Al. YIIpocTuTe BRIpAKCHHE  (cos2a + Digla -1
1) cos2e; 3) cga,
2) tga | 4) —cos2a.

A2  Pewmnte ypaBHCHHE

cosx—#ﬂj_
1 [—1'"%+rm, neZ
2 i‘%+2rm. neZ
k) i—??‘[?’i‘, ned
4

4y *=+an, nel

S B

A3 Pemnte HepaBeHCTBO

6x +18

-
-’ ‘0

<0



D [-3 01w (0 +x)
2 [-3 0)

N [-3 +x=)

4 (—x —3]w (0 =)

A4 Ha 01HOM U3 PUCYHKOB
H300pakeH rpauk 4eTHOH
(PYHKLUH. YKOKHUTE 3TO
PUCYHOK.

) 2)

AS. Haiinute MHOXKECTBO 3HAUEHUH (PYHKUMU  y =2sinx+5
D1[-2;2] 3)[-3; 5]
2)[3:.7] H-11]

A6. HaiiquTe mpon3BOAHYIO PYHKIIMK 3 =cosx +x*.
1) y'=-sinx+4x’; 2} ) =sinx+4x’;

3) y=sinx+x’, 4) )y =—sinx+x’.

A7.. Haliqute yrnoBoii koapuUMeHT kacaTeapHOM, IPOBEIEHHOH K rpaduKy
(YHKUHU y=>5x*—3x+2 B €ro TOUKe ¢ a0CLHUCCOI x, =2.

nie, 2)17, 3)03;, 4)0.

B1. HaiiquTte 3HaueHHe BHIPOKEHHA V11 cos x, €CTH sinx= (2 % _ .

Vi1’ 2

B2. ®yukuua y=f(x) onpenencHa Ha BCell YUCI0BON NPSMOIL U ABASETCS
NepUOINIECKO ¢ nepuoaom 5. Ha mpoMexyTke (-1;4] ona 3agaercs gopMyioi
f(x)=x*-2x-1. HaiiauTe 3HaUeHHe BeIpaskeHus 3f(7)-41(-3).

C1. Haiinute Haubonbluee 3HaYeHHE (PYHKLIMU

f(x)=3(2x-4)"-(2x-4)



npu [x-2|<1

Bapuanr III
cos® x - sin* x
Al. YIpocTuTe BHIpPAKEHHE 5
2cos" x-1
D1, 3) cga,
2) iga | 4) sinex .

A2. Pemnte ypaBHEHHE Sinx=1
l)€+2m,neZ, 3) mneZ,
2)§+rm,neZ; 4)2m,ne Z.

A3. Pemnte HepaeHcTBO _ Sx—15

i.\' +6X.\‘ - 8;

(- o0;6)u(3.8);
2)(— oo;—6)u (— 6;3);

A4. Ha pucyHke u3o0paxeH rpaduk

3)(=6;3)u(8;+);
4)(3;8) L (8;+).

dyHKLMHU, 3a1aHHOM HA TIPOMEIKYTKE ' . |73
[- 5;4) YKaKuTe MHOXKECTBO 3HAYCHHH
STON (PyHKUHUH. BT 1O 17 < 1 A S
D [-5:4) LA /
2 372 SN e =
[ [ {
3 [-3:3] ARES S
4y (-3;2)0(2:3] SRR A

AS5. Haitaute MHOXKECTBO 3HAYCHHH (PYHKUHU v =4 —cosx
1)[2;4] 3) [-2; 6]
2)[3:3] 4 [-1:1]
A6. Haitaute npou3BOOHYIO PYHKLIMH ) = —sinx +x°.
1) ¥ =cosx+3x7%; 3) y =—cosx+x°;
2) y =cosx+x°; 4)y

= —COSX +3x°.

A7. Haiioute yrioBo#d Kod(PGHUIHEHT KacaTeIbHOH, MPOBCOCHHONW K rpadHky
QyHKIMH  y =3x"—2x+1 B €ro TOUKE ¢ adCUHCCOH x, =1.

1)4 3)2



2)1 45

B1. HafinuTe 3HauYeHHE BLIPAKEHHA/21 sin x, €CIIN COSX=_ 2 Fex<rn

B2. TIlepuomuueckas ueTHaa ¢QyHkmms y=f(x) onpeaeneHa [ana  Bcex
OEHCTBUTENIBHBIX uHcen. Ee nmepuon paseH 6. Haltmute 3HauYeHHS BBIP@KECHUS

f07) f(=11) oo fi5)=3.
f(29)

C1. Haiizure Haubosnpluee 3HaUeHHE QYHKLIMU

f(x)=50(0.5x-1)’~(0.5x-1) mptt |x - 3| < 3

Bapuaut IV

Al. YmpoctuTe BhIpakeEHe 7 Sin’ X —5+7 cos*+ 2

D g’ 3) atg’er;
2) 4)4
cos™ &
A2. Pemiute ypaBHEHHE gip2x = ?
U(—D"%Hm,nez; 3)(—1)"%4_%,,,52;
2)(—1"”§+%,nez; 4)(-1)’"’+ﬁ,nez

A3 Pemnte HEpaBeHCTBO

c=3
72 L0

Zx(.\' +6)
1) (- 00;~6)u [3;+<0): 3)(=6;0)u(3;+0);
2) (~o0;-6)u(0;3); 4) (- 6,0)L[3+0).

A4, Ha kaxkom M3 CICOYIOIIMX PHCYHKOB H300pakeH rpapuk (yHKIIHH,
BO3PACTAIOLICH Ha IPOMEXYTKE [-1;2]



D N T T

w
.‘».HV o

2) ¢ YA B | 4) ‘1

AS5. Haitaute MHOXKECTBO 3HAUCHHH PYHKUMU vy =1+ Scosx
1) [-4; 6] 3)10:2]
2)[-2;2] 4) [4: 6]
A6. Haiiaute npoH3BOAHYIO PYHKIIME y =2x" —3cosx.
1) y =5x* -3sinx; 3) y =2x* +3sinx;
2) y =10x* —3sinx; 4) y =10x* +3sinx.

A7. Haiinute yriaoBoil ko3(p(UIMEHT KacaTenbHOM, MPOBENEHHOH K rpaduky
QyHKIMH  y=3x>-5x+1 B €ro TOUKe ¢ a0CUUCCOH x, = 2.

)3 3)1
2)8 4)7

T * = 4 /A
B1. Halinute sinx, €C/IH COSX _E’E<x<ﬁ

B2, ®ynkuua y=f(x) omnpenencHa Ha BCEH YMCIOBONH MNpSAMONH W ABIACTCA
NEPHOIMYECKOH ¢ meproaoM 5. Ha mpoMmexyTke (-1;4] OHA 3amaetcs GopMyIoi
f(x)=1+2x-x". Haitoute 3HaueHue Boipakenus 2f(-15)+3£(18).

C1. . Haiiqure HauGombliee 3HAUEHNE (PYHKIIUU

f(x)=32(0.5x-3)*-(0.5x-3) put |x = 7| < 3

Bapuaut V
Al. Yropocture BelpakeHHe  1-sinx ctgx cosx

10 3) 1-sin2x;



2)cos* o, 4)sin’x.
A2. Pemurte ypaBHeHHE SIn2X=-1

1) —§+7m,neZ; NmneZ
2) %.{.’%’nez; 4)—7t+47m,neZ.

A3. PellliTe HEPABEHCTBO w
2 X

1) (- 0;-3)u(0;11); 3= 0;-3)U(11,+0);
2) (= 3;0)0(11,4) 4) (=3,0)u(0;11).

A4, Ha kakoM H3 CHGAYIOIIHX PHCYHKOB H300pakeH rpaduk (QyHKIMH,
yOBIBaroLIEH Ha mpoMexkyTke [3.7]7

AS5. HaitiauTe MHOKECTBO 3HAYCHHH PYHKUHU v = 2—4cosx
) [-4;2] 3)[2; 6]
2)[-1: 1] 4) [-2; 6]
A6. Haiite mpoH3BOAHYIO PYHKIIMH y =3sinx—x°.
1) y ==3cosx—-x"; 3) y ==3cosx—4x";
2) ¥y =3cosx—6x"; 4y y =3cosx—x".

A7. Haiinute yriaoBoil ko3(p(UIMEHT KacaTenbHOM, MPOBEICHHOH K rpaduky
QyHKUEH  y =-2x>+3x+5 B €ro Touke ¢ adCIMCCoi x, =—1.

1)7 3)0
2) 1 45

¥ : = 4z
B1. . Haiiaute sinx, €CIU COSX —py X<



B2. ®ymkuma y=f(x) ompeaeneHa Ha BCEH YUCIOBOH MNpsSMOM M ABASETCA
nepuoaIMYeckoii ¢ mepuoaoM 5. Ha mpomexyTke (-1;4] oHa 3amaercs Qopmysoi
f(x)=1+2x-x’. HaitanTe 3HaueHue BeIpackeHus 2f(-15)+3{(18).

C1. Haiizure Haubosnpluee 3HaUCHHE QYHKLIMU

<25

f(x) =

—X mpu |x +3,5
T +4

by

Kpurepun oueHku:

- OLICHKA «OTJWYHO» BBICTABMSECTCS CTYACHTY 3a JHOOBIE 9 BEPHO BBITOJIHEHHBIX
3aJaHUH,

- OIIEHKA «XOPOILLIO» BBICTABISIETCS 32 IKOOBIE 8 BEPHO BBHIMOJHEHHBIX 3aaHUH UK 3a
M0OBIe 6 3aJaHuil 13 YacTh A U 1 3amanus u3 dyacreii B wm C;

- OLEHKA «YIOBJIETBOPUTEIBHO» 32 JIKOOBIE 5 BEPHO BHIMOJHEHHBIX 3a1aHUI,

- OICHKA «HEYIOBIECTBOPHTEIIEHOY» BEBICTABISCTCS 32 MEHEE 5 BBINMOJIHCHHBIX
3aJIaHUi.



TecToBbIe 3adaHHUS

Pazoer 2. Hauaaa siamesiamuyeck oo anaitsd
Tesa 2.1. Juppepenyuarvroe ucwucieHue

Bapuanr 1

1. OOnacThio onpeneneHus QyHKIIMH HA3BIBACTCS

2. IIpou3BoaHoi HYHKUHH y = f(x) B TOUKE Xy HA3BIBACTCS

3. YrioBoi koa(hdhunmeHT xacaTeapHol K rpaduky GyHKmuu f(x)=8x-3x* B
TOYKE Xp=3

pasen: 1) 20 2) 15 3)-10 4)-15
4, dyHkuus y = f(x) 3a1aHa CBOUM rpaduKoM

- IL_ # -
~—Lr1 : l‘_y‘r 1
I TN
, mm

TN
1

o4+ =
A

®

+ L ¢

Ykaxute:
a) O0nacTe onpeaeyieHus PYHKINU:
0) IIpy KakMX 3HAUCHHUAX X'
y=f(x)<0mpu xe
F(x)>0 npu xe
B) Hanbomeinee 3HaueHne GyHKIMH: Y= npu x=

ry HaumeHbluee 3HaueHne PyHKLNU: y= npu x=
1) Haiiti 3xCTpeMyMBbl (PYHKIIUH:

( 4 } - max ( ) ) —min



5. Teno ABWXKETCA MO MpPAMOM Tak, UYTO PACCTOSHHE S OT HAYATBHON TOUKU
H3MEHAETCA 1O 3aKkOHY: S=3r+7’(w) Haliaute ckopocTh Tena uepe3 3¢ mocie
Hayvana JBIKEHUS

1) 402 2) 9= 3) 167 4)10%
c C c C

6. IIpousBoasas GyHKUMK: f(x)=In5x paBHa:

1L 2)% 3= 4y s5x

X

Bapuant 2

1. OyHKUMA HA3BIBACTCA BO3PACTAOLUCH HA HEKOTOPOM HMHTEPBAIIE,
031 SO PP

2. du3nueckuil CMBICT IPOU3BOIHON MEPBOTO NOPsIKA -

3. YroBoii ko>(pPUIHEHT KacaTenbHol K rpaduky GyHKIMHU f(x)=2x-8x" B
TOUKE xp=/

paBeH: 1)-16 2)-14 3)-8 4)-6
4. dyukumg y = f(x) 3amana cBouM rpapuxom
magmary semaaam:
AnaaaasEhazzzz
EESarEEY
m
|
L i
T ;
i ,_,_0 4.__4,..1 \ X +
N
YKOKHATE:

a) O0nacte onpeneneHus QyHKINH:
0) IIpu KakuX 3HAUCHUAX X'
y=f(x)<0mpu xe
F(x)>0 mpu xe
B) Haubosneiiee 3HayeHne PyHKIUU: )= npu x=
ry HaumeHbluee 3HaueHne PyHKLUNU: y= npu x=

1) Haiitk skcTpeMymbl )yHKLIMH:



( ; ) - max ( ; ) — min
5. Teno OBMXKETCA MO MPAMOM TakK, YTO PACCTOSHUE S OT HAUAIBHOM TOYKH

1 .
M3MEHAETCA M0 3aKOHY: S =5/——¢*(x) Halimute ¢KoOpocTh Tena uepes 4¢ mocrne

Havajla IBH>KCHHA
1) 82X 2) 4Z 3)2& 41X
c C C c

6. TTpoussoanas pyHKUME: f(x)=/> +2 paBHa:

1) 6/ 2) I +1 3) 3/ 4) r

BapuanT 3

1. Oynknusa y=f(x) HasbiBaeTCs VYOBIBAIOUIEH HA HEKOTOPOM HHTEPBATE,
T 1 PP

2. 'eOMETpHUECKHIi CMBICT TPOU3BOIHOM -

3. YrioBoi koa(hhunmenT xacaTeapHoM K rpaduky GyHkmun f(x)=3x-7x> B
TOUKE Xp= -/

paBeH: 1) 4 2)-4 3)-10 4)-11

4. Oynknms y = f(x) 3a1aHa CBOMM rpagurom

Ykaxure:
a) O0nacte onpeneneHus QyHKINH:
0) IIpu KakuX 3HAUCHHUAX X'
y=f(x)<0mpu xe
F'(x)>0 npu xe
B) Haubosnpiiee 3HaYeHre PyHKIUU: )= npu x=
ry HauMmeHbLuee 3HaueHne PyHKLUNAU: y= npu x=

1) Haiitk skcTpeMymbl )y HKLIMH:



{ ] ) - max { : ) = min

5. Teno nBMkKeETCS MO MpAMON Tak, YTO PACCTOSHUE S OT HAYATBHON TOUKH

| .
H3MEHAETCA 10 3aKOHY: S =—7° +37 +4 (») HalioiTte CKOpOCTB Tena yepe3 2¢ moce

Ha4daja ABUKCHHA
1) s= 2) 6= 3)3= 4) 8=
C c C c
6. ITpou3ssoaHas QyHKIHE: f(x)=4+/x —15 paBHa:

1) % 2) _1; 3) _1? 4y Jx

Bapuanrt 4

1. DxcTpeMyMoM (hYHKIMH Ha3bIBAETCS

2. ®usnveckuil cMuich II mopsiaka —

3. YrroBoit ko>(pPUIHEHT KacaTenbHOM K Tpaduky GyHKIHU f(x)=6x—4x" B
TOUKE Xp=2

paBeH: 1) -2 2)-4 3)-10 4)-16
4. dyukums y = f(x) 3amana cBouM rpapuxom

v

-

Y KaMUTE:
a) Obnacte onpeaeneHus QyHKINH:
0) Ilpu KakuX 3HAUCHHUAX X'
y=f(x)<0mpu xe
F(x)>0 mpu xe
B) Haubosneiiee 3HaYeHre PyHKIUU: )= npu x=

r) HauMeHsb1iee 3HaueHue QpyHKINH: y= npu x=



1) Haiiti 3KkCTpeMyMBbl (PYHKIIUH:
( ; } - max ( : ) — min

5. Teno HOBWXKETCA MO MPAMOM TaK, YTO PACCTOSHUE S OT HAYAIBHOH TOYKH
H3MEHSETCS MO 3aKOHy: S =+ -3¢+4(w) Halinure ckopocTh Tena 4epe3 3¢ mochne
Hauana JBUKEHUS

1) 24~ 2) 30= 3) 26~ 4) 28~
c (5 c C
6. TTpousBoaHas GyHKIMH: f(x)=2x+8 paBHa:

1) cosdx 2) 2cos2x 3) 4cosx 4) —cos2x

Kpurepun oneHku:

- OLEHKA «OTJIMYHOY BBICTABACTCA CTYACHTY IIpH BhIoIHeHHH 90-100% 3amanuii;
- OLEHKA «XOPOILIO» — IIPU BRIMOTHEHUH 70-89% 3a1aHuii;

- OLUEHKA «yIOBJIETBOPHTEIBHOY» — IIPH BRINOJAHEHUHU 50-69% 3ananmii;

- OLICHKA «HEYIOBIETBOPUTENBHO» — MeHee 50% 3amaHuil.



3agaHus AJ18 CAMOCTOSITEILHOM padoThl

Pasoen 1. Anceopa
Tema 1.1, Pazeumute nouamus o vucne.

CastocmoameavHas paboma no mene! « JeiicmeumeibHblie Yucid i 0etiCimgus Hao
HUMUY
Bapuanr |

1. Halinure 3Ha4eHHEe BBIPKEHUS:

(1522 -1482)-0,3
4 8

0,2
2. HalimuTe X U3 NpOnOpLHUH:
1 1 2 3 1
4-352--1-))+016 3--2+>
(173205 -1g)=0le 35—+
X n2_40®
84 60

3. Haigute umcino, ecnu 40% ero paBuel 12.

4. Hatinute 4% ot 75.

Bapuanr 2
1. Halinure 3Ha4eHHEe BBIPKEHUS:

172§—1701+3i
6 3 12

0,8.0,25

2. HalimuTe X U3 NpONOpLHUH:

(1§—£)~0,7
63 21

0125x
1921y o7 0,675:2,4-0,02
24 407 16

3. Haitnute yucio, ecnu 15% ero pasHel 135,

4. Halinute 15% ot 84.



Castocmoameavnua paboma no mese: « Kouniexchvie yucia»

1) Botaucrume: a) (2-3if +(1+ivV2f1-iv2)

. >
y 30 i) &) @F +32.
? Ty
2) Peuiume ypaskerua: ay z- =2z +5=0,8)1+1)z=6—-2i

1+i3 Y
-1

3) Buiwucaume: a) (— 1+ i)m; o) [

4) IIpeocmageme OaHHbIC KOMNACKCHBIE YUCIA 8 MPULOHONICPUYECKON (hopaie, d
3ament Hatdume ux NPOU3BEOeHUE U YacmHoe, = -2-21 1z =+/3 -i.

5) Hzobpazume Hu KOMIACKCHON NAOCKOCHIU MHOMECINGO MOYEX,
YOOBICMBOPAIOUSUX YCTOBUSA!

S L [Re(z)> 1; - |z+3i|£ 3;
@) Re(=) ; %) { lz[<3 ¢ {Re(z) > —Im(z)

6) Ynpocmume guipaxcerue.

6
=iyt
J2 L

CQS + 1S —
4 4

Tema 1.2. Kopru, cmenenu u j1o2apugmot

CaxtocmoameavHdas paboma no meaie «Kopers, c80UCHEG KOPHA»
Bapuanr 1
1. HaiiTy 3Ha4YEHHE BBIPAKCHUA:

a) {64 +3-125; 6) (-3)* +33\/_E B) 9¢:9.93

o5 1y (2Ty5 . (BLys
0 (627 1) (527 (50

2. anocmre

2) x5 6) ¥ A B) (r5)° 1) (x4 - (x-te

3. Cokpatuth Opo0ds:
1 1

a) L 6) L

1 1
x*t+pt
4. YTIPOCTUTH BBIPAKEHHE:
1 1 1 1 1

1
a) (x°—23%)7 +(3x® +2p% )(x® —5y)

Sy xl x3 -1
Bapuanr 2
1. Haiity 3HaU€HUE BBIPAKEHUS:

1 1
a) Y64 +3-27, 6) §/(-2)° +3~J§ B) 4% :4-4¢



1

32 3
243')

7 0,3 ﬁ _% .
r) (25) 1) (16) (

2. YIIPOCTHUTB:

15 13
a) xO.fi ."(3.4 6) ly'XT :l(?x.; B) (’\,23)45 1-.) (X—I.S)J :(X—O.S)—Q
3. Cokpatuth Apo0ds:
1 1
L3 0,3 3 B
mT—m o x =y
a) U 0) ] ]
m < -
y° _yo
4. YIIPOCTHTH BBIPAKEHHE:
1 1 1 1

a) (a* +3b%Ya* —3b%)
1 1 1 1 1 1 1 1 1 1

6) (3x* —y%)? +(x* +4y")(x* —2y5)=10x2 —4x3y+ —7y?

Canocmosmeavrad patoma no meate: «Jlozapupar. Ceoticmaa aoeapughrios»

Bapuanr |

log, S+log, 29

1. Berumcnmre: a)log 25y5; B6)4* " =: B)log,log,64; TI)4

2. HalTu x, €CITM U3BECTHO, UTO log,, x = 4log,,3 - %logo’l 27 -2log,, 6.

3log,3 -log, 27 . 5) 3lg4 +1g0,5

3. BBIUHC/IHTE: Q) ; TR
g/~ 18

log,3+log,9
Bapuanr 2

1. Beiuncnute: a)log J§4J§ . 0)25'7=3 B)log, log,81; r)3°&!olet

2. HaiiTs x, eC/IH H3BECTHO, UTO log, , x = 2log,, 6 - 0,5l0g,,100 + 3log, /20 .

1
log,45+log, - log. 2 - log. 4

3. BRIUUCAUTE: a) Tl 05
0810 —=l10g: Y,

2
- 2
2

log, 75 +log,

Tema 1.3. Ocnoesr mpuzonomempuu
Canocmoameastas paboma no mesie: « Tpueonormempuyecxue hynxyuu
YUCAOBO20 APEYMEHIN »

Bapuanr 1

1. Bripasute B paMaHHOM Mepe BemuMHbI yros 64°; 160",
2. BrIpaszute B rpajyCHON MEpe BEIHYUHBI YITIOB % , 1%7:.

3. VkaxkuTe 3HaK uucaa: a)sin %tg%; 0)sin3-cos4.

4. JlaHo: sing = —%, 180° <ar <270°. HaiiuTe cosar U ciger.



Bapuant 2

1. BeIpa3ure B pamgMaHHO Mepe Bemuuunsl yros 567 170°.

o Sr 1
2. BrIpaszute B rpajyCHON MEpe BEIHYHHBI YIJIOB - Qgﬂ.

3. YKaXUTE 3HaK YUCHa: a)cos %:g% . O)sind-cos5.

4. JTaHO: cosar = —%, 90° <o <180°. HaiiaguTe sina U igex .

Caviocmoameavrasi paboma no meme: «lIpeobpazoeaniie mpuecoHoIIempu4ecKux
BLIPANCCHIUT »
Bapuanr 1

1. Boruncnure: a) cos 780°;

- . 137
0)sin —;
6

sin75° +sin45°
sin 285° ’

2. YIIpocTUTh BEIpOXKEHHE: &) cos (o — B) — cos (o + B);

0) sin 915°cos B —sin 3 sin 645°,
B) %sin (540° + B) sin (B + 810°);

) sin(—¢ )+ cos(7+ &)

1+2 cos(% - a] cos(—)

3

l-cos2a .
) ————
sin 2¢

) cos l+sine
3. JlokazaTh TOKIECTBO. a) =

1-sinex cos &

1-2¢cos?
6 COs o

- =lg a-clg «.
SN cos &

Bapuanr 2

1. Beiuucautk: a) sin 780°;

137

0) cos

>

sin 70° +sin 20° ]
cos 205° ’




2. YIpocTUTh BEIpaKeHHE: a) sin (o + ) + sin (o — B);

0) sin 605°cos P + sin f§ sin 835°;

B) %sin (405° + B) cos (B + 765°);

(37 |
smL7+a +sin27 + )

r
) 2cos(—a)sin(-a) +1
sin 2¢
I +cos2e

sma_ l+cosa
- 3

3. JlokazaTh TOXKIAECTBO. a) :
1-cosax sina

0) (tg a + ctg a)(1 — cos 4a) = 4 sin 2a.

Tema 1.4. @yuxyuu, ux ceoiicmea u paguxu

Cavocmoameavrasa paboma no meaie « Qyuryuu, epaguxi, c6oNCmMea »

BapuaHnT 1.
1. JIng xaxknod pyHKUMH, 3a7aHHON (POpMYTOH, YKaKUTE rpaduK.
Dy=x-1 2)y=-x+1 )y=x"—1

a) 0) B)
2. Ha pucynke u3zobpakeH rpaduk PpyHKIMH
y = x* + X — 6. Ucrons3ys rpaduk, pemmre
HEPABEHCTBO X° + X — 6 < 0.

Bapuaur 2.

1. [Ing kaxooi GyHKUKHK, 3a0aHHOM HOPMYIIO, YKaOKUTE rpaduk.
Dy=x-2 2)y=-x"+2 3y=x*-2



£

2) 6) B)
2. Ha pucynke u3odpakeH rpaduk QyHKUMH y =
x> +x - 6.

Hcmomnes3ys rpadk, PELuTe HEPABEHCTBO X- — X — 6

>0,

CaxtocmoameavHas paboma no meme: « Tpuzonoriempudeckue GyHKyuu»

Bapuanr |

1. Haiitu 00nacTh 3Ha4EHUA (PYHKLUU:
a) y=1+sinx;6) y=2¢08x;B) y=-3cosx+sinx.

2. BBIACHUTD YETHOCTD I HEYETHOCTD (PYHKIIUU:
ol — x .
a) y=2smdx;0) Yy =XCOS—~ B) y=smx+x.

3. TToctpouTts rpaduk GyHKIKN:

a) y=sinx—-1; §) y=2cosx+3,

4. TToctpouts rpaduk GYHKUMH: y = -3cos(x — £‘) +2.

Bapuanrt 2
1. Haiitn obaacTh 3HAYEHUSA (PYHKLMHU:

X
a) y=3cos2x; 0) ¥ = XS B) y=3s1nxCOSX.

2. DBBISCHUTB YETHOCTH WJIKX HEYETHOCTDH QYHKIIUU:
a) y=3sinx; ) y=2cosx+3,B) y=COSX+ X,

3. IlocTpouts rpaduk GyHKLIHMH:
a) y=1+smmx; 6) y=3cosx—4.

4. TToctponTs rpadguk QyHKUMK: y = 2sm(x + %) -3.



Tema 1.5. Ypasnenus u nepagencmea
CartocmosmeavHas padoma Ha meny. « Pewenue ypasHeHuit u HepaseHCcma ¢
OOHOT NEPENICHHON»

Bapuanr |
1. Pemnte ypaBHEHHE:
1) 3(x=-2)-5=4-(5x-1);

3x+1 _2_4()(—3).
5 15 7

2)

6x—x2—6_2x—3 _
x—1 x—1

l .

k-

3)

4y 2x-3=5

2. PelunTte HEPaBEHCTRO:

5'-_2 “)_'.
1) \_’ —32\ >1;

J

2y D=2
' x-=3

3) X’ +5x+42>0.

Bapuanr 2
1. Pemnte ypaBHEHHE:
1) 7-2@3-x)=4(x-1)+5;
x-=3 =){_3(5—2){) .

1_
2) 2 7 ’
3) 2x+l+ 4x =5
b'e 2x+1
4y [4-3x =2

2. Pelunte HEPaBEHCTRO:

1) 3+2_43x <2x;

x-=2

2) ———=—<0;
T (x=-3)x-5)

3) X’ =5x-620.



Cavocmosmeabras paboma no meaie: « Uppayuonaivuvie YpasHeHUa »
Bapuanr |

Pewnre ypaBHEHHE:
1) Jx+1=3;
2y Jx+3=+5-x;
3) Vx2 +2x+10 =2x-1;

4) VI5+x +/3+x =6;

5) \/1—2x—\/13+x =\/x+4;

6) \/4x+2\/3x'2 +4 =x+2.

Bapuanr 2

Pewnre ypaBHEHHE!
1) N =2,
2y Vx+4=+2x-1;
3) V2x+3 =-3-2x;
4y V3-2x-+1-x=1;

5) V7x+1-6—x =15+2x;

6) \/9— 36x° 55 =3-x.

Caviocmoameabrasi paboma no meme: « Peuenie noKa3ametbHuix U
A02APUDMUYECKUX YPACGHEHUT! U HEPUABCHCING »

Bapuanr 1
1. PelunTe ypaBHEHHUE:
1) 5% =125;
)28+ 2 =9,
3)3%-4.3"+3=0,
4)128 - 16%7 ' =87
5)log,(2x+1)=2;;

6) log, x+log,(x+2)=3;;



7) 1g® x-3lgx+2=0.
2. Pelunte HEpaBEHCTRO:
1)9-3% 1 4+ 3¥< 36;

2).1og,(2x +1) > log, (4 —x).

Bapuanr 2
1. Pemnte ypaBHEHHE:
1) 2% = 32;
2) 3+ 3 =y,
3)5%-6.5+5=0,
4)243 . 8178 2 =Nt

5) log, (3x-5)=-1;

2
6) log, x+log,(x-3)=2;;
7y 1g° x-21gx-3=0.

2. PelunTte HEPaBEHCTRO:
110551+ 58«7
2) log,(5x—1) >log,(2 —3x)..

Cavtocmoamevras paboma no mese. « Peutenue mpucoHoMempuyeckux
VPasHeHU»

Bapuanr 1

Pewnre ypaBHEHHE:

kl

l. Sinx:l‘
2

1. 2003£+l:0;

2
3. 3sin*—Ssinx—2=0;
4. 6sin x—cosx+6=0;
5.%3sin® x +sinxcosx = 2cos’ x; ;
6.*%2cos3x=3sinx+cosx;

7.*sin2x+cos2x =2fgx +1.



Bapuanr 2

Pewnre ypaBHEHHE:
2

l. cosx=—
2

2. 2sin2x+1=0;

3. 6cos’+cosx—1=0;

4. 808’ x—12sinx+7=0;
5.%2sin? x —5sinxcosx +3cos’ x;

6.*cos3x —cos2x =sin3x;

7.*sin2x —cos2x =1gx .

Tema 2.1. Jugpghepenuuanvuoe ucuuciaenue
Caviocmoamevrasd paboma no meme: «Boryucaenue npouseooHoi »

Bapuanr |
HaiiTh npon3BOAHYIO PYHKLHH:

1. y=x"+4x" -8x* -5,

2. y=(x* —x)x* -x?);
3 ;—xz_l.
Y x2+1°
4. y=2sin2x

5*y=(2x-3)"(3x> +2x+1);
6.% y = xcos(2x” +3);

TX*y= cfg\/g.

Bapuanr 2
HaliTi npou3BoIHYO (PYHKIMH:

1. y=2x"+x° —4x* +3;

2. y=(x=2x)(x*-x);
2x°
3. y= X
YR T
4. y=3cos3x



S5*y=(x-D'"(x+D7;
6.%y = xsinx*;

7%y = Jcig2x.

Canxtocmoameavrds paboma no mee: «lIpurienerue npouscooHo »
Bapuanr 1

1. Hamucars ypaBHEHHE KacaTeIbHOR 4714 QYHKLIMY:
2
y=x", BTouke M(1;3).

2. HaifTi npoMeKyTKH MOHOTOHHOCTH M DKCTPEMYMBI:
y=x +x>-5x-3.

3. Haiitu HaufosblIee U HAUMEHBIIEE 3HAYCHUS (PYHKIIMU HA OTPE3KE:
3
y=x"-x Hal[-2,2]

Bapuanr 2
1. Hamucars ypaBHEHHE KacaTebHOR 4714 QYHKLIMU:

y =—x", B Touke M(1:0).

2. HaifTu npoMeKyTKY MOHOTOHHOCTH U 3KCTPEMYMBIL:
y=x"—-x*-x+3.

3. Haiitu HaufosblIee U HAUMEHBIIEE 3HAYCHUS (PYHKIIMU HA OTPE3KE!
y=3x-x",Ha[-3:0].

Tema 2.2. Humezpanvnoe ucuucienue
Caxtocmoameavras paboma no meme: «llepeoobpasznas. Humeapaa»

Bapuanr 1

1. HaiiguTe MHOKECTBO NMEPBOOOPA3HBIX (PYHKUHU:
a) y=—7x+4; 6) y=2x>+3x-8.

2. BBIYHCIUTD HHTETPAI:

a)

C C— e | N

-1
cosxdx ; 6) j(x‘3 - x)dx

3. BeIYMCIUTE IUIOIAAL (PUIYPBI, OTPAHUYEHHON THHUAMU (MPEIBAPUTEIBHO
CHENAB PUCYHOK):

y=—2x, y=0 U J(=3.



Bapuanr 2

1. Haiizute MHOKECTBO IEPBOOOPA3HEIX QYHKLIHM:

a) y=2x+5, 6) y=3x"+2x"-1.

2. BBIYUCIUTH UHTETpaJT:

0 0
a) jsmz‘cir; 6) J‘(x'2 —x)dx .

3. BBIUMCIHUTE I0OWAab (PpUrypol, OrpaHUYCHHON JTUHMAME (MPEIBAPUTEIBEHO

CENIaB PUCYHOK):

y=4x—x2, y=0 U x=3.

Pazoen 3. Komounamopuka, crmamucmika i meopua 6epoamuocment
Tema 3.1. Inremernmor KOMOUHaAMOPUKU
Casiocmoameavrds pabomda no mese: « Peuterue KoMOUHAMOPHLIX 30004 »

[S—

[S—

Bapuanr 1
CKOJIBKMMH ¢MOCOOaMH MOKHO PA3MECTUTE 5 Pa3IMYHBIX KHUT HA TIOJIKe?
CKOJIBKO TPEX3HAYHBIX YKCET ¢ PasHBIMU LU(ppaMU MOKHO COCTABUTE U3
uudp 0, 1,3,6,7,9?
N3 10 uneHoB KOMaHABl HAAQ BHIOpATh KalMUTaHA U €r0 3aMECTUTEIS.
CKOJIBKMMH ¢MOCcO0aMH 3TO MOXKHO COeNaTh?
BBINYCKHUKH 3KOHOMUYECKOTO HHCTUTYTA paboOTalOT B TPEX Pa3IMYHBIX
komnauusax: 17 uemosexk B OaHke, 23 - B ¢upMme U 19 - B Hanororoi
UMHCNEKUMK. Halante BEPOATHOCTE TOTO, YTO CIYYallHO BCTPEUYCHHBIN
BBIITYCKHHK pab0TaeT B (pUpME.

Bapuanr 2
CKOJIBKMMH ¢IOCOOaMH MOKHO PA3MECTUTE 6 pa3IMYHBIX KHUT Ha [Tonke?
CKOJTIBKO TPEeX3HAYHBIX YHCEN ¢ Pa3HBIMU IM(paMU MOKHO COCTABUTH U3
uudp 0, 3.4, 5, 8?2
BBINYCKHUKN 3KOHOMHYECKOTO MHCTUTYTA PaboTarT B TPEX Pa3IUYHBIX
KoMIaHuAx: 19 uenorex - B Oanke, 31 - B ¢pupMe u 15 - B HaIoropoit
UHCNEKUMK. Haliiute BepPOSTHOCTH TOrO, 4YTO CIYYallHO BCTPEUEHHBIN
BBIITYCKHHK padoTacT B DaHKe.
MuLieHs nNpeacTaBiaseT codoi Tpu Kpyra (OAUH BHYTPU APYTOTO), PaanycChl
KOTOPBIX paBHBL 4, 5 1 9 cM. CTPENOK BBICTPEIMI HE LEIACh U Monail B
MHLIeHb. HaliquTe BEepOATHOCTD TOTO, YTO OH IONAJl B CPEIHUM KPYT, HO HE
MoTaa B MaJIEHBKUI KPYT.

Tema 3.2. Dnemenmsl meopuu 6epoamHocmeit

1.

Cavocmosmeavras paboma no meaie. « Teopus 6eposmHOCHEN »

BapuanTt 1
W3 uudp 1, 2, 3, 4, 5 coCTaBNAIOT BCEBO3MOKHBIEC TPEX3HAUHBIE YMCTIA C

HETIOBTOPAOILUMUCS HuppaMu. KakoBa BEPOSATHOCTh TOTO, UYTO HAydady B3ATOE
qyrc1o OyaeT YeTHRIM?



2.

3.

4.

1.

3aBoa B cpenHeM naaer 27% npoayKUMH BHICIIETO copra U 70% mepBoro
copra. Halizure BEPOATHOCTH TOrO, 4TO HAyJdady B3ATOC U3ENHE OyIeT
BBICLIETO WU IIEPBOTO copra?

B ooHOoM 3 AWKMKOB 10 OenbIx 1 6 YEpHBIX LWAPOB, BO BTOPOM — 7 OCNBIX U
9 yepHbIX. [TPOU3BOMABHO BBIOMPAKT ALMK U K3 HETO HAyral BHIHUMAKT
wap. KakoBa BEpOATHOCTE TOTO, UYTO OH OKAXKETCS OeNbIM?

Ha wucroeITaTenbHBIl CTEHZ MOCTABICHO 4 KOHIEHCATOpa. BeposTHOCTH
npodost kKoHAeHcatopa n0 ucreueHus 1000 wacos pasHa 0,01. Haiitu
MATEMATHYECKOE OXHAAHHE W OMCIECPCHUI0 CIIy4alHOW BENUYMHBI X-
npoOoii KOHAEH caTopa.

Bapuaur 2
W3 uudp 1, 2, 3, 4, 5 coCTaBIAIOT BCEBO3MOKHBIC TPEX3HAYHBIC YMCIIA C

HETIOBTOPAOILUMUCS uppaMu. KakoBa BEPOATHOCTh TOTO, UYTO Haydady B3ATOE
yrcnno OyaeT HEeUETHRIM?

2.

CTaHOK-aBTOMAT NPOU3BOAMT U3AEIUS 3-X COPTOB, MPU 3TOM U3ACIMI
nepeoro M Broporo copra 80% u 15% coorBercTBeHHO. UeMy paBHa
BEPOATHOCTh TOTO, YTO HAyraja B3ATOE u3aenue OyAeT UIU BTOPOrO WM
TPETBEro copra’?

B onHoM u3 ammkos 10 OeabX U 6 YepHBIX IIAPOB, BO BTOPOM — 7 O€NBIX U
9 vepHBIX. [IPOM3BONBHO BEIOMPAIOT AWK W W3 HETO HAYraj BEIHUMAKOT
wap. KakoBa BEpOSTHOCTB TOTO, YTO OH OKAKETCA YEPHBIM?

Bparape napupyet B cpeaHeM 0,3 BCeX 0AMHHAALATUMETPOBBIX IITPAPHBIX
yrapob. HalTu MaTeMaTHYEeCKOE€ OKMIAHUE M JUCIEPCUID  CIy4YailHOMH
BSJIMYUHBL X - MAapUpyeMbId yaap, €Cad OBUIO MPOM3BEICHO 5 WITpagHBIX
OJUHHAILATHMETPOBBIX YIAPOB.

Pazoen 4. I'eomempusa
Tema 4.1. Hpamere u niockocmu 8 RPOCHIPAHCINEGe

CanocmoameasHaa paboma no menie. « CRpeuyusaronjuecs npaiuie »
Bapuanr 1

Haiitk yron Mexay JHaroHaIAMHE ABYX CMEKHBIX T'PaHEll €IMHUYHOTO Kyda.

Bapuanr 2

B emurnyaoM ky0e ABCDAIBICIDI1Haitaute yroa mexny npsMeiMu AB1
BCl1.

Tema 4.2. MuozozpanHuku

Canxtocmoameavrds paboma Ha meaty: « MuozspanHuxiy
Bapuanr 1

B mpsamoii mpusme ABCA,B,C, yron ABC - npsmoii, yron CAB pasen 60°,

AB=

2 oM, AA, = 2V3em

1) Haiigure miowans noJIHOM NOBEPXHOCTU IPSAMON MPU3MBL

2) Hafigute miomanp ceueHus Ipu3Mbl INOCKocThio A BC.

3) Hatimute yroa Mexnay miockoctsamu A ;BC u ABC.

4) Haiipute yrou Mmexay npamoi CC u mmockocTeio A BC .

5) Mokaxkute, uTo IMNOCKOCTh A BC nepneHaukynspHa miockocTd AA B,



Bapuant 2

B mupamine DABC peGpo AD meprieH Ky IspHO ocHOBaHHE0, AD = 4V3 e,

AB =2 ¢m, yron ABC - mpamoii, yron BAC pasen 60°, M - cepeanna otpeska AD.
1) Haiinure miomans OOKOBOM NOBEPXHOCTU MUPAMU/IBI.

2) Hafigute momanp ceueHus IupaMuael I0CKoCcTeio BMC.

3) Hatigute yroa mexnay mnockoctsamu MBC u ABC.

4) Haiipute yrou mexxay npamoi BC u mockocteio ADC .

5) Hokaxute, 4T0 WiockocTh MBC neprnenaukyispHa niuockoctd ABD.

Tema 4.3. Teaa u nogepxnocmu épanienua
CaxtocmoamenvHaa paboma no meae: « Teaa spayerusa »
Bapuanr 1

1. Obpasyromas KoHyca paBHa 18 cM. Yroa Mexay 00pasylolleii U II0CKOCThIO
ocHoBauus 60" . HaiiTu BEICOTY M MIIOIIAAb OCHOBAHHS KOHYCA.

2. Ilap paguyc KOTOPOro paBeH 6 cM, NEPECEUEH IUIOCKOCTBIO. PaccTosiHUE OT
LIEHTpA Lapa 10 3ToH wiockocTy 4 cM. Halltu miomane ceueHusl.

3. BHyTpu nuiuHOpa ¢ pagiycoM OCHOBaHHUS 4 AM M BBICOTOH 6 IM paclosokKeH
OTPE30K TAaK, YTO €ro KOHIbl JIEKAT HA OKPYKHOCTAX O0OUX OCHOBAHHIA.
HaiitTu kpaTyaiiliee pacCTossHUE OTPE3Ka OT OCH, €CIIM €ro JIMHA 8 M.

Bapuanr 2

1. Obpazyromas koHyca paBHa 20 ¢cM. Yroa Mexay oO0pa3yroLIeH W MIOCKOCTEIO
ochoBanus 30° . HaifTH BBICOTY M IUIOLIAIE OCHOBAHHS KOHYCA.

2. [llap pamuyc KOTOPOTO paBeH & CM, MEpEeceyeH IUIOCKOCThIO. Pacctosnue or
LIEHTpA Lapa 10 3TOH IockocTy 6 ¢M. Haittu miomane ceueHusl.

3. BHyTpu Lmun#HIpa ¢ paguycoM OCHOBaHUA 6 OM M BEICOTOH 8 oM pacmoJiokeH
OTPE30K TaK, YTO €ro KOHLbL JIEKAT HA OKPYXKHOCTIX 000UX OCHOBAHUN. Haiitu
KpaTyaiillee paccTOSHHUE OTPE3Ka OT OCH, €CJIU ero winHa 10 am.

Tema 4.4. Hameperusn ¢ ceomempun

CariocmosimeavHas patoma no meme: « Hzaiepenus 6 ceomemput»
1. CkoIbKO KOpOOOK B (hOpME IIPAMOYTOIBHOTO apaljIe/ienuneaa pa3MepaMu
30x40x50 ¢M MOKHO MOMECTUTE B KY30B MAIlIMHBL pasMepaMu 2x3x1,5 (m)?

i

2. CKOIBKO AOCOK IUIUHOM 3,5 M, [upuHOH 20 ¢M U TONWMHON 20 MM BBIHAET U3
YETHIPEXYrONbHON Oanky IHHOM 105 1M, UMEROLIEH B CEUEHUH NMPSMOYIOJILHUK
pazmepoM 30 cMm x 40 cm?




3. Pasmepsl kupnuva 25x12x6,5 (cM). HalinuTte BeC 0IHOrO KUpNU4a B rpaMMmax,
ecyin 00BEeMHBIN Bec kupruua paBeH 1700 kr/m>.

4. KaxoBa nomxHa ObITh IUIOMIAIb KAOUMHETA BBICOTOM 3,5 M A Kj1acca B 28
YEIIOBEK, €CIIH Ha KKAOT0 YUCHHKa HY)KHO 7,5 M* BO3dyXa.

3,0m

5. IlpaMonuHerHBIA yuacToK Joporu, wupuHoi 10 M u gyuuoit 100 M, Tpedyeres
MOKPHITH acPaIbTOM, TOMUHOHA 5 ¢M. CKOIBKO MAIIKMH MPYy30MOIBEMHOCTHIO 5
TOHH NOTPEOYETCs Ul NOIBO3KH HEOOXOIMMOr0 KOJIMYECTBA ac(aibTa, €C/iu
00BeMHBIN Bec achanbTa paBeH 2,4 /M7

10 m

100 n

6. [Iupamuaa Xeonca uMeeT (GOpMy NIPABHIBHON YETHIPEXYTOIBHON IHPAMUIEI,
CTOPOHA OCHOBaHHA KOTOPOI paBHa 230 M, a BeIcoTa 0k0n0 138 M. Haiiaute ee
00BeM B KYOHUYECKHUX METPax.

230 m

7. B lMIHHAPHYECKHI COCY, B KOTOPOM HAXOIUTCS 6 AM® BOJEBI, ONMYIIEHA
netaib. [Ipy 5TOM ypOBEHB KHUOKOCTH B COCYAE MOAHAICA B 1,5 pa3za. Uemy paBeH
00BeM OeTanu B KyOHUYECKUX ACLUUMETpax?

8. Booy, HaXoAALIYIOCSA B IMJIHHIPUUYECKOM COCYIE Ha YPOBHE 12 CM, TIEPeITMIM
B LIWJIMHIPUYECKUI COCY I, B ABA pa3a Oonbluero nyaMmerpa. Ha kakoii BEICOTE
OyIEeT HAXOOUTHCA YPOBEHB BOIBI BO BTOPOM cocyae?



9. OnHa nUNMHAPHYECKas KPYrKKa BABOE BBILIE BTOPOIL, 3aT0 BTOpAs B MOJITOpA
paza mwrpe. Haitoute oTHOWIEHHE 00BeMa BTOPOM KPYXKKU K OOBEMY MEPBOH.

10. Boay, 3an0JHAIOLIYIO BCKO KOHHUECKYIO KOJIOY BEICOTOM 12 ¢M, NEPe/THIM B
LUTHHAPHYESCKUH COCYA, paJHyC OCHOBAHUS KOTOPOIr0 paBeH pajuycy
OKPY>KHOCTH KOHMUECKOH KoI0bl. Ha Kako# BBICOTE OT OCHOBAHMSA
LWIAHAPHYIECKOTO Cocya OyAET HAXOIUTHCS MOBEPXHOCTH BOIBI?

12 cm

11. Menubli IpAMOYTONBHBIN Napalieienunea, pedpa kotoporo pagto 20 cm, 20
cM U 10 cM, neperuiaBneH B wap. Hailaute paauyc mwapa.

10 em

12. CKONBKO HYKHO B34Th MEJHBIX LIAPOB paauyca 2 ¢M, YTOOBI U3 HUX MOXKHO
OBUIO BHIIUIABUTS LIAp paauyca 6 cMm?




13. Haliaute paauyc mapa, KOTOPbIH MOYXXHO BBRIIABUTE U3 TPEX MEAHBIX IIAPOB
paguycoB 3 ¢M, 4 CM U 5 cM.

Sl

14. MSKOTB BHILIHH OKPY)KaeT KOCTOUKY TOIIIMHOMN, pABHOUM IHAMETPY KOCTOUKH.
Cuntas mapoodpasHoil (popMy BUIIHU U KOCTOUKU, HAAUTE OTHOUIEHUE 00BEMA

MAKOTH K O6’B€My KOCTOYKH.

O

15. IIpodwie pyciia peku uMeeT GpopMy paBHOOCAPEHHOH Tpaneuyl, OCHOBaHHUS
KOTOpOH paBHBl 10 M u 6 M, a BEICOTA — 2 M. CKOPOCTB TEUEHUS paBHa 1 M/CEK.
Kaxoit 06vemM BOABI IPOXOIUT Yepe3 3TOT Ipoduis 3a 1 MmuH. OTBET HaiiTe B

KyOHM4YeCKUX METpax.

10 m

6 M

16. UyryHHas Tpy®a uMeeT IJIMHY 2 M U BHeIIHME auaMeTp 20 cM. TommmHa
CTeHOK TpyOnl paBHa 2 ¢cM. HaliguTte Bec TpyOEl, €CIM YICIbHBIA BeC UyryHa
NMPUMEPHO paBeH 7,5 r/cM’. OTBET JaiTe B KUIOrpaMMax.

2 oM

17. Kakoit 00bpeM Kpacku MOTpedyeTCsl, YUTOOB OKPACUTh BHEILIHIOK MOBEPXHOCTh
LIUIMHOPHYECKOM TpyObl aMaMeTpa | M u AnuHel 10 M ¢ioeM Kpacku B 1 MM.
OtBeT nalite B kyOM4YeCKUX ACLUMETpaX.



10 m

18. Kakoit 00bpeM kpacku mOTpedyeTCsl, YUTOOBI OKPACUTh MOBEPXHOCTH LIApa
paauyca 1 m cioeMm kpacku B 0,5 mMm. OTBeT gaiite B KyOUUECKUX JCUUMETpaXx.

19. KragparHblii IUCT OyMaru €O CTOPOHOH 6 CM. MEPErHYJIHU 10 MYHKTUPHBIM
JVHUAM, TTOKA3aHHBIM Ha PUCYHKE, U CJIQKUNU TPEYTOABHYK UpaMuay. Haiinute
ee 0OBEM.

3 cMm
\
A
-

3 cm
Fs

20. Hatinute 00BeM AeTanu, H300pa’keHHON HA PUCYHKE (BCE IBYTPAHHBIE YIJIBI
NPAMEIE).

1em

1cem

“~

, 3 cm

21. Hatinute 00BeM Aetanu, H300pa’keHHOM HA PUCYHKE (BCE IBYTPAHHBIE YIJIBI
NPAMEIE).



3 em

4 cM

4 cm

22. Halinute o0beM netanu, H300pakeHHOM Ha PUCYHKE (BCE IBYTPAHHBIE YIVIEI
MPsMBIE ).

dem| ¢ | 2lem

1
..................

23. B xaxn0# rpaEd MeTHOTO KyOa ¢ peOpoM 6 ¢M NMpoaeianu CKBO3HOE
KBAaJpaTHOE OTBEPCTHE CO CTOPOHOM KBaapaTa 2 ¢M. Halizute BeC ocTapLuckics
YaCTH, CYUTAs YIASIBHBIH BEC Meau NPUOIUSUTENBHO paBHBIM 0,9 r/cM?,

A7

24. Hatinute 00BeM AeTany, H300pa’keHHOM HA PUCYHKE, COCTABICHHON U3 IBYX
YaCcTEH UHIHHIPOB.

10 em 20 cm

10 cm

20 em

25, Haltaute o0beM aetany, H300paskeHHOM Ha PUCYHKE, BRIPE3AHHOMH U3
LTHHIPA.




Tema 4.5. Koopounamot u eekmopui
Canstocmoamenvras paboma no meae: « Koopounamut 6exmopa»
Bapuanr 1

. Haittn koopamHaTsl Bextopa d+b , ecmu d 84} b {1:5},
b @3}

. Haifiu koopausaTs! Bektopa d—b , eomu d 3,6},
. Haiftit xoopauHath! BekTopa —3a , el d {—3,2}.

O S R

. HaiiTs koop/IMHATHI BEKTOpa V =27-3b . ecmu @ W1 b -2},

Bapuanr 2

v:34
244

. HaitTu koOpAHHATHI BekTopa d+b , ecnu & —4.—2); b
b

. Haitti koopauHars! Bextopa d—b , ecnu @ - 5,-6;
. Haiitit koopzuHathl BekTopa 2d , ecnu d {3;—2}.

=L N

. HaifTi KoOpAMHATEI BEKTOpa V =33-2b ,ecu a {— 7;—1}; b {1;7}.

Kpurepun oueHku:

- OLIEHKA «OTJIMYHO» BBICTABIIACTCA CTYICHTY, €CIIU pad0Ta BHIIOJIHEHA MTOJHOCTHIO;
B JIOTHYECKUX PACCYKACHHUSIX U OOOCHOBAHUM PEIICHUS HET NMpodeaoB U OLIUJOK; B
PELICHUH HET MAaTEMATHUYECKHX OLMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIMCKA, HE
SIBJIAROILAACS CNISACTBUEM HE3HAHUS WK HEMOHUMaHUS YYeOHOro Matepuana),

- OLICHKa «XOPOILO» BBICTAB/ACTCA CTYACHTY, €C/IM padoTa BBIMOIHEHA MOJHOCTHIO,
HO OOOCHOBAHMS LIArOB PEIICHHA HEIOCTATOYHBI, AOIMYCTHMMAa OJHA-IBE HErpyobie
OLIMOKH WIH JIBA-TPU HEJIOUETA,

- OLEHKA «YIOBRICTBOPUTEIBLHO» BBICTABIACTCS CTYICHTY, €CIM AONYLICHBI O0iee
OHOH OIUOKH wiu OoNiee JBYX-TPEX HEIOYETOB B BHIKIAIKAX, UYEPTEXKAX HIH
rpadpukax, HO yyalIMACA BiAaAceT OOA3aTE/IbHBIMM YMCHUAMH 1O Y4YeOHOM
AUCIIUIIHHE,

- OLIEHKA «HEYAOBINETBOPUTEIBHO» BBICTABIACTCA CTYACHTY, €CIH JOMYUIEHBI
CYLIECTBCHHBIC OIIMOKHM, MOKA3ABIUKE, YTO YYALIMICS HE BlageeT 00A3aTe/IbHBIMH
YMEHUSIMHM MO y4eOHOU MAWCIMIUIMHE B TOJHOM Mepe, padoTa MoKaszana IOJHOE
OTCYTCTBHE Y YUALIETOCA 00A3aTENbHBIX 3HAHMM W YMCHUN WIKA 3HAYUTEIbHAA YacTh
PabOTEI BHIMOIHEHA HE CAMOCTOSATEBHO.



KoMi/iekT pacyéTHbIX 3aAaHUH

Pazoen 1. Ancebpa
Tema 1.1. Pazeumue nouamusn o uucie

1. Beruucnute 7 - ,€CIH 7 =2—-4i, > =-3+5i

2. Oxpyrnute ¢ TouHOCTRIO 10 0,01 uucno a=8,683. Halimute alCOMOTHYIO
MOTPEHOCTD OKPYTJICHHUA.

Brruucnute 1,2(56)+2,4(67)

4. Haipure 6,56(7)-2,5(67)

27 +3
5. Beumenute “£L 722 ecnn z,=2+3i,7,=3-4i

e

3z
6. Haiinute x, ecnu 1+5i=1+(x+1)i
4> -2~
7. Boruncnute —£L"<- ecnu z,=—1-3i,7,=2+3i
Z,

8. Ecnu z =1+3/,z, =2-3/, TO HAUOUTE z +z,
9. Okpymure uncio a=1,267 ¢ Tounoctsio 40 0,01. Onpeaenure aGCOMIOTHYIO
MOTPEIIHOCTD OKPYTICHUS

10.Berunicnmnre j7+77+" +5"
11. laHbl uHCHA 7, =5+3i, 7, =—4+6i .
12. BeIunciure =
Z-
13. BoIunciuTe ( 1-5; )

Tema 1.2. Kopuu, cmenenu u a0zapumsi
1. Beiuncaure 10g312- %]0g332+%]0g26

Ig8+1g18
2lg2+1g3
qv3-2 _ :»2%) . 33—3E

2. Briuucnaure

3. BI-;I‘-II/ICIII/ITG(
4. Haiigure X, eciau ]0g6x = 310g62 +0, Slog“25 - 210&3
5. Brluucnure loglz4+ logl 36

Tema 1.3. Ocnoesr mpuzonomempuu

Haiitu 3Hak 4ucna ¢rg280°. OTBET 000CHYHTE.

Hcnone3ys GopMyJibl CIIOKEHUS BEIYUCIUTH sin 75

Hcrons3ys GopMyIIBl CIOKEHUS BEIYUCIIUTS sin 120°
Hcnone3ys GOpMyJIBI CIIOKEHUS BEIYUCITUTE cos 120
Hcrnone3ys GopMyJIbl CIIOKEHUS BEIYUCIIUTD cos 75

Vcnone3ys GopmyJibl IBOHHOIO apryMeHTa BEIYMCIUTE sin120°
Hcronb3yst GopMyIibl IBOIHOINO apryMeHTa BBIYUCIUTE ¢os120
Hcnons3ys GopMyJibl IBOHHOIO apryMeHTa BBIYMCIUTS 7g120°
9. Haiitu 3HaK 4ncIacos378°. OTBET 00OCHYITE.

10.HaiiTu 3HaK uucia sin482° . OTBET 000CHYIHTE.

11.HaiiTu 3HaK uucna /g268° . OTBeT 00OCHYHTE.

NN RN~



Tema 1.5. Ypasnenus u nepasencmea
Pernute ypaBHenue (log, x)- + 2log, x — 24 =0
Pemmte ypaBHeHue 3 +3"=108.
=5"+4
Pewmre HepaBeHeTBO |0g,(3-2%) > -1
E

2x+1

Pewnre ypaBHEHHE §

= b D=

Pemute ypaBHeHHe 2" +3.-27+7.2" =68

-

w2 _ 1} v 4
Pemmurte ypaHerne (9§37 % = [0g;¢ = 2

N o W

1
Pelunte HEpaBeHCTBO — )~
4

8. PemuTte ypaBHeHHE logix +3log x-4=0
9. PewnTte HEPABEHCTBO ]()g0 (2x-4)> l()g0 (x+1)
10.Pemiite ypaBHEHHE logj,w 4]0g X = 5

11.Pemute HEPABEHCTRBO log0 Xz 10g2(3— 2x)

12.Pemyite ypaBHeHHe 0 =

] x
13.PemmnTe HEpaBEHCTBO 2—5 < (\/g )

14.Petnre HepapercTBo ()3 20,027

15.PerunTe ypaBHEHHE \/ X =3x-1+7=2x
16.PemmnTe ypaBHEHHE sin (2x +£)=1

17 Pemmute ypasHeHHe 31g(3x+£) = -3
18.Pemute ypaBHeHHE cig(£—x)=-2
19.Pewite ypaBHEHHE cos(l-x)=1
20.PemmnTe ypaBHEHHE cos{x +£)=1

Paszoen 2. Hauana mamemamuueckozo GHaau3a
Tema 2.1. Juppepernnuanvroe ucuucnenue

2 — —
1. Haiftoure npeaen GyHKUHUA f(x)=x—x22 B TOUKE X(=2.

_7x+6
2. Haftoure: m&——"""
v X—06
3. Haftaute o6aacTh ompeneteHus GyHKIIHH y= —1 1
5 _ 2n+1
4. Haipute npenern mocieaoBaTebHOCTH A=
H—

5. Hccnenyite PyHKUHUIO HA YETHOCTD, HEUETHOCTD 3 =x" + 4x



x*-2x+Lx<l
6. BbIsCHHTE CYLIECTBOBAHHE Mpeaena QyHKIUH y=1 B TOUKE
Ox° =5x-1x>1

Xy=1
X+ 2x-15
7. Hafinute npenen GpyHKINUH f(x)=—’5 B TOUKE X(=-5.
X+
‘42043
8. Haiimure: lim H -'n i
H— (n_’_l)
X" +x+2

9. Hatigute npenen GyHKINHH f(x)='T B TOUKE Xo=-2.
X

lin X2 =X =2
10.BeIuncanTe i—% X - 2

o InT +2
11.MccnenyiiTe nocneaoBaTebHOCT HA MOHOTOHHOCTD 8,= ————

H
12 HUcenenyite nOCneI0BaTEIBHOCTS (a,) HA MOHOTOHHOCTS, 7€ an=n2 -7n+6

13. HafiauTe TouKkH paspsiBa GyHKImH (X )= —

a
X +3x-4

2 +36nt =5n+1
14 Beryncaure lim 2 S
Xy (212+3)

[x* —2x+Lx<l

15. BRIACHUTE CYLIECTBOBAHKE IIpeae/ia PYyHKLHA y;i s B TOUKE
X —=5x—-1x>1

X0~ |

16. Haliaute npenen dyuxuun f(x)= X —xz— 2

B TOUKE X(=2.

17.Haiiagute lim( ,10 —L]
el x =25 x-35

18 Haiigure: limi
Yy =5x+6
y .y +x-6
19.Haliqure: hm&
T x-2
" . +5x+15
20 Haiiqure: 11m&
Sel x+3
x3i-x—-12

llm
21.Beyucnaure = —=-z 1 + 3

Paszoen 3. Kombunamopuxa, Cramucmuxa u meopus 6epoamuocmeii
Tema 3.1. Inemenmot KOMOURAMOPUKU

41+ 2|
1. Bblauciaure

31

2!
31+ 41

Bbiuycnure

BBIUHCAUTE 3EMEHT T3 TpeyroyiieHuka [ lackas
BBIUHCAUTE 3EMEHT TU TpeyroyiieHuka [ lackas
BBIUHCIUTE 3EMEHT T: TpeyroyiieHuka [ lackas

Paznoxkute (1+x)°

S A ST 4

Paznoxure (1-x)



8.

Paznoxure ( x+1)S

Tema 3.2. Inemernmor meoputi 8epoamHocment

1.

2.

Halinute BEPOATHOCTE TOTQ, UTO Hayraa BeIOpaHHOEe yucio oT 1 1o 100 He
OyaeT coaepskate LUPPY «9»

B xopsuHe Haxozarcs S5 Oenwlx U 7 uvepHBIX nepuatok. Haiinute
BEPOATHOCTE TOIO, 4YTO Mapa, KOTOPYK OOCTald Hayral, OKaKeTCA
OIHOLIBETHOM.

. CoctappTe Tabnuily pacnpefeNeHHs BEPOATHOCTEH CNydaifHOTo uucia

OYKOB, BBIMABIICITO HA BEPXHEH IPAHU HMIPAIBHOTO KyOHMKAa NpH OJHOM
noaA0packIBaHUU.

B KelIe3sHOONOPOKHOM Kacce Ha CKOPBEIM IO€30 HMMEITCA 8 OWieToB
CTOMMOCTBIO 3 ThICAUYH pyOneit, 12 Ouneros no neHe 2 TeICAYH pyOneit u 16
ouneroB — 1,5 ToIcauM pyOneid. CoCTaBbTEC 3aKOH PACNpEOc/ICHHS
CAYUYAHHON BEJINYNHBI CTOUMOCTH

HaliTu BepOATHOCTH TOTO, YTO Hayraa BeIOpaHHOE 4uuciao ot 1 go 60 Oyaer
kpatHo 7 wiu 37

B MarasuHe NIpOBOOMIM HHBEHTAPU3ALMIO. BBIACHMIM, 4TO uUMeeTes 19
€IMHUIl ToBapa 1o ueHe 250 pyOneii, 18 eauHuMI ToBapa Mo LeHe 360
pybneit uw 13 emunuy ToRapa — 420 pyOneii. CocTaBbTe 3aKOH
pacnpeneeHus C1y4aiHOH BeTHYHHBI CTOUMOCTH TOBAPOB.

B neppoii ypHe 3 Oenbix U 4 yepHBIX mapa. Bo BTopoii 4 0enbix U 5 yepHBIX
wapoB. KakoBa BEPOATHOCTB, YTO B3ATBIE HAyAady LIAPBL 110 OJHOMY H3
YPHBI OKaKYTCS OTHOTO LIBETA.

. Haiitu BEpOATHOCTB TOrO, UTO Hayraj BeIOpaHHOe 4yucio oT 1 mo 50 penutcs

Ha 4 wii Ha 3

B neppoit kopoOke nexkar 2 Oenble M 4 4epHbIE MEPUYATKH, a BO BTOPOii - 6
Oenbix U 2 4yepHbIX. KakoBa BEpOSITHOCTD, UTO BHIOPAB [0 QAHOH mepuaTke
M3 Pa3HBIX KOPOOOK, IIOMYYHM Mapy.



IlepeyeHb BONPOCOB AJIS YCTHOTO OTBETA

JelicTBUTENBHBIE YHCA,

JelcTBIA HA pAlMOHAIBHBIMA YHUCIIAMU,

[ TpuOuKeHHBIE 3HAUSHUS YHCEJT,

ABCONIOTHASA ¥ OTHOCUTEJIbHASA MOTPEILIHOCTH;

JleHcTBYA ¢ TPUOTHKEHHBIMH YUCTIAMU,

IToHATHE MHEMON €OUHULIBI. ONpeaeICHIE KOMIUIEKCHOTO YUCa,
JIeHcTBYA HAJl KOMITIEKCHBIMH YHCIIAMU B anredpanyeckoii gopme,
ITonsatue paxkropuana. OCHOBHOE MPaBHJIO KOMOMHATOPHKH,
OcHOBHBIE (hOPMYITBI KOMOMHATOPUKH,

10 IIpuMeHeHue popMys1 KOMOMHATOPUKH,

11.bunoM Herotona. TpeyroneHUk Ilackans,

12.OCHOBHBIE TOHATHUS TEOPUU BEPOATHOCTEH. BUabl COOBITHIA;
13.0Onepauuu Hag COOBITUAMH,

14.CnyyvaiiHble BEIHYNHBL. 3aKOH PacnpeiesieHus CIyUailHON BEJIHYUHEL,
15.@yukunu. Criocodrl 3a0aHus $yHKLMIT,

16.Buas! pyukunii. ColicTBa (pyHKLUIA,

17.11locne10BaTEIBHOCTH U UX BUBIL,

18. MOHOTOHHBIE NTOC/IEIOBATENBHOCTH,

19.OrpaHHyYEHHEIE TTOCE0BATECIBHOCTH,

20.ITpenen yucnoBoii MOCAEN0BATEIBHOCTH,

21.HeonpeneneHHOCTH B npeaenax. PaCKpeITHE HEOTIPEASICHHOCTEHH
22 BeckOHeYHO Masias U OECKOHEYHO OOJIbLIAs MTOCIEI0BATEIBHOCTH,
23.BeIuMCIeHHE TTpeaesIa MocaeI0BaTeNbHOCTH;

24.Tlpenen QyHKUHM B TOUKE. TEOpEeMEI O NMpeaesiax;

25 JIpyrue BUIBI NPEAETIOB;

26.HenpeprelBHOCTL (pyHKUMH. TOUYKH pa3pEIBa,;

27 KopHH HaTypanbHOH CTEIIEHU U3 YUCIA U UX CBOHCTBA,
28.CTeneHn ¢ OeHCTBUTENbHBIM H PALMOHAIBHEIM MOKA3aTENEM,

29 .CBOICTBA CTEIEHY,

30.Jlorapudm. Buasl jorapumMog;

31.CpoiicTBa Torapu(pmos;

32.IlokazarenbHas yHKLuuA. Ee cBOACTBA,;

33.Jlorapugmuyueckas pyukuus. Ee cBoiicTa;

34.VippallMOHANBHEIC YPABHEHNA,

35.TToka3aTesbHbBIE YPAaBHEHYA,

36.TTokazareIbHbIE HEPABEHCTRA,

37. JlorapupmuuecKre ypaBHEHHA,

38.Jlorapu(pMHUUECKIE HEPABEHCTBA,

39.PagraHHOE U3MEPEHHE YIJIOB,

40. TpUroHOMeTprUeCKUe (PYHKUUU ACHCTBUTEIBHOIO YHCIA;
41.OCHOBHBIC TPHTOHOMETPUUECKHE (POPMYIIEL.

O N U AW -



KpuTepun OueHKH YCTHOIO OTBeTA:

N | OnennBaembie | MeToan! OMEHKH I'paHH4HBIC KPHTEPHH OUEHKH
n/n HABBIKH
OT/IHYHO HEYA0BJIETBOPHTEIBLHO
1. | OTHOLIEHHE K Habnonenue Bcee 3ananus B oTBeneHHOe Bpems
padoTe npenoaasaTess, | BHIMOTHEHBI B 3afaHKe He BhITIONHEHO,
MPOCMOTP OTBEIEHHOE BpeMH, nokaszaHo despasnuyue K
BBITIOJTHEHHBIX He comepkat bosee BBINIQOJIHEHUK) paloOThI U €e
3a0aHHA JBYX HEIO4YETOB pesyabTaTam. BeInonHeHo
MeHee MOJOBHUHBI
NpeayCMOTPEHHOTO
3aJaHHs

2. | CnocoBHocTh IIpocmoTtp be3 3aTpyaHeHui [Ipu BBIYUCIEHUAX
BBITIOJTHATD BBITIOJTHAEMOTO BBITIQIIHSKTCS JOMYyCKAKTCs rpyOsie
BBIMHCIIEHHS 3aaHHA BBIMHCIIEHHS, omHuOKH, HECTIOCOOHOCTh

NPUMEHSIOTCA BBIMOJIHATD MpOCTERLIHe
HeoOXomHMble apu(pMeTHUECKHE
bopmyiel AeiCTBUA

3. | YmeHue Habmoaenue Be3s nononuurtenbubx | HecnocoOHOCTS
HCTIONB30BATh NPenoaaBaTess, | yKazaHuil HCIIONB30BATh 3HAHMS,
paHee MPOCMOTP UCTIONB3YIOTCA paHee MoNyueHHbIe MpH
MOJyUeHHble MPEeACTaBIEHHBbIX | YMEHHSA H HaBbIKH, U3YyUYE€HUH TUCLIUITIHHBI
3HAHHA U MaTepHANIOB MOJIYHEHHbBIE NIPH “MaTtemaruxa’”

HABBIKH 151 H3YHEHHH
pelleHus 3ag1ay JUCLIMITITHHBI
"MateMaTuka"

4. | OdopmneHnue ITpocMoTp Pabota odopMreHa PaGota odopmneHa
JINCTA YCTHOTO | BBHIMOJHEHHBIX aKKypaTHO, xopouwas | KpaliHe HeOpekHO,
onpoca 3aJaHHH, rpaguxka, BCJIEICTBHE 3TOIQ HET

HEOOXOIUMBIX MaTeMaTHYECKH BO3MOKHOCTH NPOBEPHTH
MaTeMaTHYeCKHX | FPaMOTHO, COTNAacHO | HeoOXOoauMble 3amucH
BBIKJTaJ 0K TpedOBaHUAM 1O

JHCLIMITTHHE.

5. | YpoBeHb Cobecenopanne | I'paMoTHBbIe M YeTKHe | JeMOHCTpUpyeTcs
YCBOEHHSA OTBEThHI HA HEe3HAHHE AUCLIHITIHHBI,
y4eOHOTrO MOCTABIEHHbIE NpH OTBETaX MOKA3aH
MaTtepuana BOIPOCHI, y3KHI Kpyrosop,

UCIONb30BaHHE OrpaHUYEHHbIH
npogecCHOHANBHOM CJIOBApHBII 3amac,
JEKCHKH, HeYMEHHE BJIAJIETh
cnocoOHOCTb npodecCHOHANBHOI!
00OCHOBAThb CBOIO JeKCUKOMH

TOYKY 3PEHHS




MHUHHUCTEPCTBO TPAHCIIOPTA POCCUNCKOMN ®EJIEPALIUU
®EJIEPAJIBHOE ATEHTCTBO KEJIE3HOTOPOXHOTO
TPAHCIIOPTA
OUINAJ PEJAEPATIBHOTI'O T'OCYJIAPCTBEHHOI' O BKO/KETHOI'O
OBPA3OBATEJBHOT'O YUPEKJIEHUS BEICIIETO OBPA3OBAHUS
«CAMAPCKHUN I'OCYJAPCTBEHHBIN YHUBEPCHUTET IIYTEN
COOBIIEHUSI» BT. PTUIIEBO

(PHUJINAJI CamI'VIIC B I'. PTHULLIEBO)

PaccmoTpeno IK: YT1eep:Kkaaw
« » 20 T, 3am. aupexkTopa o YP
IIpeaceaarens LIK: H. A. [lIetyxoBa
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Paszoer 1. Arcebpa
I. Crenenp. CBOICTBA CTENEHH.
2. Peienye HepaBeHCTB METOAOM HHTEPBAJIOB.
3. Peluenne HppalHOHABHBIX YPABHEHHI.

4. CpolicTBa (b}’HKU,I/IHI obaacTb Crip€aclICHA, YETHOCTD, HEYCTHOCTD, NEPHOOUYHOCTD,
MOHOTCOHHOCTD.

5. Onpenenenue norapugma. CeoiicTsa norapugMoB.

6. ITokasatenbHas (pyHKUUA, ee rpaduK U CBOHCTRA.

7. Jlorapudpmuueckas GpyHkuHs, ee rpaguk U CBOHCTBA.

8. PerieHne noka3aTeNnbHbIX H JOrapu(pMHHECKUX YPABHEHHIL.

0. PelueHue NoKas3aTeNbHLIX U JIOrapU(pMHUUECKHX HEPABEHCTB.

10. PanuanHoe u3MepeHue yrios, Ayr. TpuroHoMeTpuueckue QyHKLUHH YIIOBOTO APryMEHTA.
11. 3HaKH TPUrOHOMETpUYECKUX (PYHKLIMH.

12. OCHOBHBIE TPHTOHOMETPHUECKHE TOXKAECTBA. DOPMYJIBI CIQXKEHHS APTYMEHTOB.

13. ®opmysl npueeneHus. PopMybl ABOHHBIX U MOJOBUHHBIX YIJIOB.

14. ITpeodpa3zoBaHHe CYMMBbI H Pa3HOCTH TPHIOHOMETPHYECKHX (PYHKUHI B IPOU3BEAEHHE.
ITpeobpasopaHue MPOH3BEAECHHA TPHIOHOMETPHHYECKHX PYHKLHH B CYMMY M Pa3HOCTD.

15. I'padpvku H CBOHCTBA TPUrOHOMETPHHYECKHX (YHKLIHIA:

¥y =sinX, y= c0osxX, ¥y=1gX y= ctgx
16. T'eomerpuueckne npeodpaszoBaHus rpaHKOB TPUTOHOMETPUHECKHX PyHKIMH.
17. OGpaTHble TpUrCHOMETpHUYeCKkHe (DYHKLIUH.
18. Pemenne TPHrOHOMETPHYECKHX YPABHEHHI H HEPABEHCTB.
Paszoea 2. Hauara mamemamuuecroro anaIusa.

19. Onpenenenue npenena GpyHkuuu. OCHOBHBIE CBOHCTBa NpeaeNioB. BrluncneHue npenenon
(byHKUMH.

20 ITpoussonHas 1 ee GH3MUECKHIT CMBICT.
21. TIpousBoaHas MOCTOAHHOMN, MepeMeHHO «X», cyMMbl QYHKLHH, CTEMeHH.
22. IIpou3BoAHAasA NPOH3BEAEHHA H HACTHOrO (PYHKLIHH.

2

LoV

. [IponsBogHas cioxHON QYHKLMH.

24 TIpou3BOAHaA NOKA3ATEIbHOH, JOrapHPMHHECKOH, TPHIOHOMETPHHECKUX, OOPATHBIX
TPUIOHOMETPHYECKHX (hyHKIHIA.

25. I'eoMeTpuueckuii CMbICTT MPpOU3BOOHON. YpaBHeHHe KacaTenbHOH K rpaduky GyHKUUH.
26. Uccnegopanue GpyHKUMH HA MOHOTOHHOCTD M SKCTPEMYM C TIOMOLIBIO MPOH3BOAHOIM,
27. TIpumeHeHHe MPOH3BOIHOH K NOCTPOEHUKO rpadHKOB PYHKLHI.

28. Haubonbuiee n HauMeHbLUee 3HaYeHHE PYHKLIHH Ha MPOMEKYTKE.

29. Bropas npoH3BOaHas, ee (PH3HUYECKHHA CMBICIT.

30. IIepBooOpaszHas. HeonpeneneHHblit HHTerpan U €ro CBOMCTEA.

31. TaOnuua HeONpeaeNeHHbIX HHTETPAJIOB. BblMUCISHHE HEONPENEISHHBIX HHTETPAJIOB.



32. OnpeneneHHbIH HHTETpal U €ro reoMeTpHUYeCKHit CMBICT.
Pazoea 4. Feomempun
33. AKCHOMBI CTEPEOMETPHH U CIIEACTBUSA U3 HUX.
34. [TapannenbHOCTh NPAMOI H TUIOCKOCTH.
35. [lapanneapHOCTh TUIOCKOCTEH.
36. IlepneHaAHKYAAPHOCTD MPAMOH H MIOCKOCTH.
37. IleprnieHAUKYJIAP U HAKJIOHHAA. Y TOJ MEKOY MPAMON U MIOCKOCTBIO.
38. Teopema o Tpex MEPNEeHAHKYIAPAX.
39. ApyrpaHHblil yron. [IeprneHoukyasapHOCT ABYX MIOCKOCTEH.
40, IInowanb opTOroHaNIbHOHN MPOEeKUHH MHOTOYTOJIbHUKA.

41. ITpAMOYroJbHbIE KOOPAHHATHI B IPOCTPAHCTBE. PaccTosHNEe MEXaY NBYMs TOHUKAMH.
JeneHue oTpeska nonoJjam.

42, IleficTBUA Hal BEKTOpaMH, 3aJaHHBIMH B KOOPOUHATHOI ¢opMe B rpocTpaHcTBe. CKangpHoe
MpOH3BEeIeHHE BEKTOPOB.

43. BeMHCIEHHE JJTHHBI BEKTOPA, YIVIA MEXKIY BEKTOPAMH.
44, BpluucneHue naoiaiei MIockux GpUryp ¢ noMoLbio OMpeaeneHHOro HHTerpana.

45. MHororpaHHHK, NIpH3Ma, MHpaMKja, ycedeHHas nupamuaa. [lapaanenenunen u ero
CBOCTBA.

46. [Tnomwans NOBEPXHOCTH U OOBEM NMPAMOIH H HAKJIOHHOH NPH3MBL.

47. IInowanb NOBEPXHOCTH M 0OBEM NMUPAMUIBL, yCeUeHHOH MUpaMUIbI.

48. [Tnomwans NOBEPXHOCTH H 0OBEM LUIHHIAPA.

49, TInowank MOBEPXHOCTH U 0OBEM KOHYCA, YCEUEHHOTO KOHYCa.

50. TInomwaap NOBEPXHOCTH H 0OBEM LIApA.

OcHoBHasa auTEpaTypa:

1. Konsrun FO M., JIykankuu ' J1, SAxones I H. MaremaTtuka: YueOHoe nocodue: B 2 kH.
Ku 1.-M.: 000 « Usgatenvcteo Hosasg Bonua», 2004,

2. Konarun FO M., Jlykankus I'.JL, SAAkosnes I . H. Matematuka: YueSHoe nocodue: B 2 kH.
KH. 2.-M.: OO0 « HsgareascTeo HoBas Bonuay, 2004.

3. Iloropenos A.B. I'eometpus. — M. IIpocsewenue, 2002,
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(OIJIHAJI CamI'VIIC BT. PTUIIEBO)

Paccmotpeno LIK: YTBep:koaro
« » 2020r. 3aM. aupekTopa no YP
INpencenarens LK: H. A TleryxoBa
H .C JlpiTaera « » 2020r
3agaHus

IJIA TUCBMEHHOTO 3K3aMeHa
10 JUCLUUILIUHE «MaTeMaTHKa»

JJIs1 CTICLIUAIBHOCTEH

23.02.01 «Opranuzanns NepeBO30K U YIPABICHHE HA TPAHCIIOPTEY (IO BHAAM )

IIpenoaaBaTeb: Hemkosa H.B.

2020r.



QDuaua1 Caou FYIIC ¢ 2. Pmuuteso

Paccyompeno LK: Brzamernayuonneiit Gurem Ne [ Vmmeepacoaro:
«___» 20202 1o oucnunnne «MATEMATHEA» 3as. Qupexmopa no yu. paome
fpynnwt J-11, 7-12

Hpeoceoamen

« » 2020 r.

1. PEILIUTh YVPABHEHME: 3c0s X + sin 2x = 0.
2. PEIIINTh YPABHEHUE: v3x2 + 6x+1=7 - x.

L2

UCCHEJOBATD ®YHKIIHIO HA DKCTPEMYM: f(X) = glxg +x? - 3x

2x%+7x—8
4. PELIMTb HEPABEHCTBO: — >0
5. BRIYMCJIUT IJIOINATb ®UTYPBI, OT'PAHUMYEHHOM JTUHUAMU: y=16 - Xz,
OCBIO OX U IIPAMBIMH X = -1 H X = 2.
6. PAILTUTD 3AJIAUY: Paouycer OCHO8AHUIL yCe4eHHO20 KOHYCU paénbl 1 Ox 1 9 Ol
Obpasyviowgas pasra 10 0. Hatimu seicomy.
INpenonasarensb

Q@uauaa Cam I'VIIC 6 2. Pmugeso

Paccrompero IK: IK3ameHanuonHbl Guaem No 2 Ymeepscoaro:
« » 20202 no ducyunmne «JIATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, 1-12

Hpeoceoamens

« » 2020 .

|. PELIUTL YPABHEHME: tg X + 2 ctg X + 1 = 0,
2. PELLIMTD YPABHEHHE: 5% — 3%5%% = 122

3. UICCJIEAOBATH ®VHKIHIO HA SKCTPEMYM: f(x) = éxg +x% + é
{x-i)(s-gxy <0
7x—2

S, BRIYMCJUTD TUIOIIATL ®UTYPBI, OTPAHUYEHHOW TUHUAMU: y = x> — 4x + 5,

y=3.

6. PALLIMTD 3AZTAUY : Ceveriie seae3H000pOICHON HACKINUT UMEeH 61O MpUneytu

C HUMICHUM OCHOGaHUeAt 141, a gepxrunt Sxi u 6eicomoit 3,2:. Hatoume, ckoTvro

KYyOuyeckux Mempos ety npuxooumes Ha 1 xy nacweini..
[Ipenonasarens

4. PEIIUTL HEPABEHCTBO:




QDuana1 Con FYIIC ¢ 2. Pmuueso

Puccyompeno HK: Irzamenayuonnstit Gusem No 3 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020

1. PEILIMTDh YPABHEHHUE: ¢Os 2X + Sin® X = ¢OS X.
2. PELLIMTh YPABHEHHE:log? ;X-logzx=2.

L2

UCCJHEJOBATDH ®YHKIHIO HA DKCTPEMYM: f(x) = glxg - 4x

X% -7+ 6

=0

4. PEIINTb HEPABEHCTBO: e

S. BBIYUCJIUTD TIIOHIA b ®UT'YPBI, OTPAHUYEHHOW TUHUAMU: y = x*+2u y=6.

6. PAITNTH 3AZIAYUY: Buicomd RPASUTLHON YeMbIPEeXY2OTbHOU RUPAMUOL PAGHA 7

CM, CIROPOHU OCHOBUHYA 8 M. Buivucaume niowads noGepxXHOCHIN NUPAMUObL.
[Ipenonasarens

Duauai1 Com FYIIC ¢ 2. Pmuueso

Paccyompeno HK: SK3amenauonnsiit Guaem No 4 Vmeepacoaro:
«___» 20202 no oucnunune MATEMATHKA» 3ar. dupexmopa no yu. paéome
fpynnst J-11, 7-12

Hpeoceoamen « 5 2020 1
1. PELLIUTh YPABHEHME: 5sin” X + 6¢0s X - 6 = 0.
2 PEIIUTh YPABHEHUE: 4" - 14-2%-32 =0.

1 1
3. UCCIIEAOBATH ®YHKIINIO HA 3KCTPEMYM: f(X) = ;xg - 2% - Z

Ge+2}2-3x)
4. PELIUTb HEPABEHCTBO: # =0
X

5. BRIYMCJIMTD IVIOLIA D ®UT'YPBI, OT PAHUYEHHON JIMHUAMU: y =- X +2x+3 1
y =0
6. PAILIMTDL 3AJAUY: Paouyc ocrosuanus koHyca 6 cat, obpaszyiougas — 10 e,
Haiumu obvea koryca.

IMpenonasarens




QDuana1 Caou FYIIC ¢ 2. Pmuuteso

Puccyompeno HK: Irkzamerayonnsiii Gusem No 3 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

1. PELLIUTh YPABHEHUE: €0s” X + 3sin x = 0.
2. PELLIMTb YPABHEHME: log.(4x + 1) + log.(x+ 1) =log; 7.

. UCCIIEAOBATDH ®YHKIHIO HA DKCTPEMVM: f(x) = - x?+3x%-2
<0
+X

¥*—3x+4
5. BBIYUCJIUTE TIIOHIA L ®UT'YPHI, OTPAHUYEHHON TUHUAMMU: y= XU y = 2X.
6. PAILINTD 3AZIAUY: JJuaeondis 0ceso2o cederus yuluHopa pasrda 16 car u
COCIABASCN € NIOCKOCHIBIO OCHOBUHUS Y201 60°. Hatimu naowgads noanon
ROGEPXHOCIU YUIUHOPA.

AV S

4. PEIINTb HEPABEHCTBO:

IMpenonasarens

Q@uauaa Cam I'VIIC 6 2. Pmugeso

Puccyuompeno HK: Ixkzamerayonnsiii Guem No 6 Ymeepoicoaro:
« » 20202 no ducyunmne «JIATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 .

1. PEIIIUTL YPABHEHME: sin 2X + cos X = 0.
2. PEILIMUThb VPABHEHME: /8 + X - +/8 —x =x.

3. UCCJIIEAOBATH ®@YHKLIMIO HA DKCTPEMVYM: f(X) =-x+3x%2-2
x%-2x-8 <0

4. PEIINTDb HEPABEHCTBO:

X+

- 1
5. BBIMUCJIMTD IVIOIIA AL OUT'YPLI, OTPAHUYEHHOU JIMHUAMM: y = —;

x y=0

x=1;x=3.

6. PALLIMTD 3AZTAUY : Obpazyiowus koHycd pagna L. Yeor npu eepuiurne oce6oco

ceyernua Y. Hamu niougdos GOKOGOT NOGEPXHOCMU KOHYCA.
IMpenonasarens




QDuana1 Caou FYIIC ¢ 2. Pmuueso

Puccrompeno HK: Srzasenaynonnstit Gusem No 7
« » 2020, no oucuunanne «)MATEMATHE A
Tpynnw J-11, J-12

Hpeoceoamens

Ymeeprcoaio:
3art. Qupexmopa no yu. padome

« » 2020 r.

1. PEILIMTh YPABHEHHUE: 3sin° X - 4si X - €0S X + ¢os” X = 0.

2. PELLIUTDh YPABHEHUE: log,(x* — 3x+ 10) = 3.

L2

(x+2)(2x-3)

Ix-—2

4. PEIIUTL HEPABEHCTBO: >()

UCCJHEJOBATDH ®YHKIIHIO HA DKCTPEMYM: f(X) = § x* - x?

5. BBIYMCJIMTD ITJIOILA Db ®UT'YPRI, OTPAHUYEHHOU JIMHUSAMU: y = — X'+ x+6

ny=0.

6. PALLIMTD 3AZIAYUY: OOpazyiowydst KOHYcd 5 CAl HAKIOHEHA K NI0CKOCHIU

OCHOBUHUS OO Y2101 3 0" Haiimu o6vex konycd.

[Ipenonasarens

Duauai1 Com FYIIC ¢ 2. Pmuueso

Paccyompeno LK: IK3aMeHayuonnbiil Gusem No 8§
« » 2020 o ducnunire MATEMATHEKA»
Tpynnst J-11, 7-12

Hpeoceoamen

Ymeepacoaro:
3ars. dupexmopa no yu. pabonte

« » 2020 r.

1. PELLIUTh YPABHEHME: (Sin X + ¢OS x)z =1+ ¢cos x.
2. PEIIATh YPABHEHUE: |/(x — 3) - (2x+7)+ 3 =x.

3. UCCJIEJJOBATDH ®YHKIIHIO HA DKCTPEMYM: f(x) = %3 - 3x% +4

x2+8x-9

4. PEILIMTb HEPABEHCTBO: ———
x-2)(x+4)

5. BBIYMCJIU TS TIIOHIA L ®UT'YPHI, OTPAHUYEHHON JTUHUAMMU: y= X*

y=2x+3

6. PALLTUTH 3AZIAUY: B HpauisHO 4emuipexyeoIsHOl NUPAMUOe — 6bICOMA 3 CM,

borosoe pebpo 5 ex. Haittmu obvem nupaiiowl.

IMpenonasarens




QDuana1 Caou FYIIC ¢ 2. Pmuueso

Puccyompeno HK: Irzamerayuonnsiii Guem o 9 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

1. PEILIMTDh YPABHEHHUE: Sin” X - 3sin X - €os x + 2¢0s” x = 0.
2. PELLIATH YPABHEHUE: log, (1 —x) + log,(—5x— 2)=2 + log, 3.

3. UCCIIEJOBATD ®YHKLIHMIO HA DKCTPEMVYM: f(x) = x2 - 6x? +9x — 3

»=+x~12
4. PEIIUTH HEPABEHCTBO: - >0

S. BBIYMCJIUTE TIIOHIA L ®UT'YPHI, OTPAHUYEHHON TUHUAMMU: y= x> 1
y=2xX+ 3.

6. PAILTUTD 3AJIAYUY: Buicomua xouyca 6 Ox, obpazyiowaa 10 onm. Hatimu obveat
KOHyCA.

IMpenonasarens

Q@uauaa Cam I'VIIC 6 2. Pmugeso

Puccrompeno HK: Ir3avernayuonnstii ouzem o [0 Ymeepoicoaro:
« » 2020 no ducyunmne «MATEMATHE A» 3ar. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 .

|. PEIIIUTh YPABHEHME: (sin X - cos X)* = 1 + sin x.
2. PEIIMTDb YPABHEHME: \/{x — 2) - (2x+ 5)+2=x

3. UCCJIEJJOBATD ®YHKIHIO HA DKCTPEMYM: f(X) = %xs -x% 3%+ 33

x% - 3x+6

4. PEIINTb HEPABEHCTBO: PR 7o S >0
5. BBIYMCJIMTD ITJIOILAIp ®UT'YPBIL, OTPAHUYEHHOU JIMHUSIMU: y = - x* + 6x-5
ny=0.
6. PAILINTD 3AZIAUY: (JcHoBaHUE NUpArIudbl — NPANOYEOTbHUR, CO CIOPOHAMU 6
et 1 8 en. Kaowooe borogoe pebpo nupamuodvl paero 13 cat. Buiwucaume 0bveat
RUPAMUOBIL.

[Mpenonasarens




QDuana1 Caon FYIIC ¢ 2. Pmuueso

Puccrompeno LK Ir3avernayuonnurii ouzem No 11 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

1. PEILIMTDh YPABHEHUE: 4sin X+ sin x = 0.
2. PEIINTh YPABHEHHUE: 7 — 7! = 6.

3. UICCJIEJIOBATH ®YHKIIHIO HA DKCTPEMYM: f(X) = - glxg +2x7 - 1

X% —-6x+ 8

4. PEIIUTDb HEPABEHCTBO: ;——————= =

&x-1)(x+1.5)
S. BBIYUCJTUTE TIIOHIA b ®UT'YPBI, OTPAHUYEHHOW TUHUAMU: y = 2x — x* u
y =X
6. PAITNTD 3AZTIAYUY: Buicomd RPASUTLHON YeMbIPEeXY2OTbHOU NUPAM UL PAGHU 7
cM, CIMopord ocrosdnua 8 eat. Hanoume boroeoe pedpo.

[Ipenonasarens

Duauai1 Com FYIIC ¢ 2. Pmuueso

Paccyompeno LK: DK3auenayuonnvit ouzem No 12 Vmeepacoaro:

«___» 20202 no oucnunune MATEMATHKA» 3ar. dupexmopa no yu. paéome
Tpynnst J-11, 7-12

Hpeoceoamen « N 2020 1.

1. PEIIIMTh YPABHEHHUE: 3sin X = 2¢0s°~ X.

2. PEILIUTh YPABHEHUE: 49" - 6:7°+5=10.

UCCJIEJOBATDH ®YHKIIHIO HA DKCTPEMYM: f(x) = x3 - 2x* —4x + 3
x=1Hx=2)

- PEIIIUTL HEPABEHCTBO: ——— >0

2x%—x-3
5. BRBIUMCJIUTD TJIOIIA AL ®UTYPEL, OT'PAHUUEHHON JIMTHUAMU: y = x? - X, OCBKO
abcLHce.

6. PAILIMTD 3AZIAYUY: B ApacuIbHOT 4emelpexyeoIbHol YeedeHHol nupauoe
CMOpOHbE OCHOBURUE 8 CAr U 2 cM, 8bicomd paera + cu. Hatimu naonuyadv 60xoeoil
ROGEPXHOCHIU.

L2

o

IMpenonasarens

Quauaa Cam I'VIIC 6 2. Pmuigeso

Puccrompeno LK IK3avernayuonnstii ourem No [3 Ymeepoicoaro:
« » 20202 no ducyunmne «JMATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, 1-12

Hpeoceoamens

« » 2020 r.

PEIIUTL YPABHEHME: COS” X - COS 2X = Sin X.
 PELLIUTh YPABHEHME: 9" - 6-3* -27=0.

N -

AV S

. UCCJEIOBATDH ®VHKLIMIO HA DKCTPEMYM: £(x) =§1 X3+ 22 - §

2 3

4. PELINTb HEPABEHCTBO: 7— > ——

5. BRIYMCJIMTD IIOLIA b ®UT'YPBI, OT PAHUYEHHON JIMHUSAMU: y = x’
y=2x+8.
6. PAILINTD 3ANAUY: Paouycel OCHOBUHUT YCE4CHHO20 KOHYCA 3 Al U 6 Al, Gblcomd +
M. Haitoume naowyaos HOK0GON ROBEPXHOCIIL.

IMpenonasarens




Quauaa Cam I'VIIC 6 2. Pmueso

Puccrompeno LK IK3ameHayuonnuiii ouzem No 14 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

|. PEIIIMTh YPABHEHUE: 6¢0S° X — 5sin X + 5= 0.
2. PEIIIUTh YPABHEHME: 277! - 3% =g,

. VUICCJIEJOBATH ®VHKIIHIO HA DKCTPEMVM: f(x) = x* - 3x*

4. PEIINTb HEPABEHCTBO: : . S 1>0

(2 2-x2_ 192 22 = _4
5. BBIYMCJIMTD ITJIOIIA b ©UI'YPHI, OT'PAHMYEHHOH JIMHUAMU: Yy =X y= x+2.

6. PAITNTH 3AAYUY: Paouycel OCHOBUHUT YCEHCHHO20 KOHYCA R U r, 06pazyrouyds
HURTOHEHA K OCHOBUHUIO NOO Yea0oMm 45 Y. Hatioume EbICOMY.
[Ipenonasarens

AV S

QDuauat1 Cou FYIIC ¢ 2. Pmuuteso

Paccyompeno LK: Sr3areHauonnuill ourem Ne 15 Vmeepacoaro:

«___» 20202 1o ouctunnne «MATEMATHEA» 3as. Qupexmopa no yu. paome
fpynnst J-11, 7-12

Hpeoceoamens « » 2020 1

1. PELIIMTh YPABHEHHME: sin” X - 2sin X - ¢0s X = 3¢os” X.

2. PEILIMTh YPABHEHME: ,/(x — 2] - (2x+5) +2 =x.

L2

UCCJEJOBATD ®YHKIIHIO HA DKCTPEMYM: f(x) = ng +2x7 - 12x

4. PELLIMTH HEPABEHCTBO: log, (x* — 7x+ 13) >0
5. BBIYUCJIUTE TIIOHIA L ®UTYPBI, OTPAHUYEHHON TUHUAMMU: y = 4x— XX u
y=0.
6. PAILTUTD 3AJIAUY: Obvey nepso2o yutunopa pagen 9 ¢a 7. Hatioume o6vea
BMOPO20 YUAUHOPA, ECAU NPU PUBHBIX QUANEMPAX, €20 GbICOMd 8 MPU pd3d
MeHblULE, YeAl Y NEPBO2O.

[Ipenonasarens




QDuana1 Caon FYIIC ¢ 2. Pmuueso

Puccrompeno LK IK3amenayuonnuiii ouzem No 16 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

1. PELLIMTDh YPABHEHHUE: 25in° X = 3COS X.
2 PEIIIUTL YPABHEHUE: 9" - 2-3% =63,

3. ACCJIEAOBATDH ®VHKLMIO HA DKCTPEMVYM: f(x) = 2x" - 3x* - 12x + 8
(x+ 1)(5x+8] >0

3Ix-7
5. BBIYMCJIMTD ITJIOILA b ®UT'YPRI, OTPAHUYEHHOU JIMHUSAMU: ¥ = 2X - X" W
y=0.
6. PAILIMTH 3AJAYUY: Juteonais 0Ce8020 CeHEHUA NPANO2O KPYEOB0CO YUIUHOPA
pasta d=1 car 1 cocmasagem ¢ n10CKOCMvIo OCHOBUHUS Y201 60°. Hatioume o6vem
YUTUHOPA.

4. PEIINTb HEPABEHCTBO:

IMpenonasarens

Quauaa Cav I'VIIC 6 2. Pmueso

Paccerompeno HK: 2r3avenaynosnoiit duzem Ne 17 Ymeeporcoaio:
«___» 20202 no ducuunune AATEMATHKA» 3ar. dupexmopa no yu. paéome
Tpynnw J-11, J1-12

Hpeoceoamen

« » 2020 .

1. PELLIMTh YPABHEHHE: (Sin X - cos X)? = 1 + sin x.
2. PELLIUTh YPABHEHUE: /(x — 2} - (2x+ 5) + 2 =x.

3. UCCJIEJOBATD ®YHKLIHMIO HA DKCTPEMVYM: f(x)=2x° -6 x* - 20

4. PEINIUTh HEPABEHCTBO: lg(x? — 2x — 7)>0

S. BRIUMCJIMTD ITJIOIIATb ®UT'YPHI, OTPAHUYEHHON JTUHUAMU: y=5x-Xx
y=0.

6. PAILTUTD 3ANAYUY: Cmopora OCHOBUHUS NPASUILHON HeMbIPEXY20.1bHON NPU3ALb]
pasHd 7 CM, ¢ OUUROHUTS NPU3MBL 0DPAZYEM € NIOCKOCIbIO OCHOBURUA Yoo 45 ‘
Haioume naowads Hoko60t NOBEPXHOCIIU NPU3AMBL.

2

"

IMpenonasarens




QDuana1 Caon FYIIC ¢ 2. Pmuueso

Puccrompeno LK IK3amenayuonnstit ourem No 18 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

l. PEIIIMTh YPABHEHUE: (sin X - cos X)? - sinx = 1.
2. PEIIIUTh YPABHEHUE: logZx+ 2log, vx — 2=0

3. UCCIIEAOBATH ®YHKIINIO HA 3KCTPEMYM: f(x)=6 -2 x? +54x
4. PEILIMTh HEPABEHCTBO: v —x? + éx — 5 > 8 — 2X.
5. BRIYMCJIMTD IIOLIA b ®UT'YPBI, OT PAHUYEHHON JIMHUAMU: y=35X— 2)(2,
=0.

}é]_ PAIIUTE 3BAZTAYUY: [{uu2onads npUsuibHON 4emblpexy2oabHol npusitel pasrd 10
CM, U 0Opazvem ¢ RAOCKOCMbIO DOKOBON SPAHU Yeol 30°. Hauoume CIMOPOHY
OCHOBUHUS NPU3MbL.

[Ipenonasarens

QDuana1 Conm FYIIC ¢ 2. Pmuueso

Puccrompeno HK: IK3avernayuonnstit ousem o 19 Ymeepoicoaro:
« » 20202 no ducyunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
fpynnst J-11, 7-12

Hpeoceoamens

« » 2020 r.

1. PELLIMTh YPABHEHHE: sin” X + Sin X ¢0s X = 2¢0s” X.
2. PELIIUTh YPABHEHME: log;x - 2loga X = 6
3

3. UICCJIEJJOBATH ®YHKIIHIO HA 3KCTPEMYM: f(x)= 8- 0,5 x* + 6x

4. PEIIUTh HEPABEHCTBO: 2¥71 + 2% > 2%*1 _4

S. BBIYUCJIUTE TIIOHIA L ®UT'YPHI, OTPAHUYEHHON JTUHUAMMU: V= 2x% - 4x U

y=0.

6. PAILIMTD 3AJAUY : CHOpOHG OCHOBUHUSA RPUBUTLHOT YEMbIPEXY2OTbHOT HPU3AbI

PAGHA 3 CAL, & OUALOHAT NPUSMBL 0OPA3YEM € NIOCKOCHbIO OCHOSAHUA yeon 43°.

Hanoume naowade cevenus npussisl RIOCKOCMbIO, NPOXO0SAN el 4epes CIOpoHy

HUNCHE20 OCHOBUHUA U NPOMUBONOIONCHYIO CINOPOHY 6EPXHESO OCHOSUHUAL.
[Ipenonasarens




QDuana1 Caon FYIIC ¢ 2. Pmuueso

Puccrompeno LK IK3avernayuonnntii ourem o 20 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

1. PELLIUTh YPABHEHME: 2¢0s” X - sin X -1=0.
2. PELLINTb YPABHEHHUE: log;(x+ 8) + = log:,I x?=2,

3. UCCIIEJOBATH ®@YHKLIMIO HA 3KCTPEMVYM: f(x) = 4x* - 12x% + 7
4 PEIIUTh HEPABEHCTBO: 3* + 1 +—w <=

S'-10.3% = T 3% -4
5. BBIYMCJIMTD ITVIOINAAb OUIYPBI, OFPAI-H/ILIEHHOI‘/JI JIMHHUAMM: y = x*u y = 2x+8.
6. PAITUTD 3AJIAYUY: Llap paouyca 10 st nepeceyen naockoCmelo Hd paccmoaniu
8 ar om yewmpa wapd. Haiimu paouyc ceverus.

[Ipenonasarens

Q@uauaa Cam I'VIIC 6 2. Pmuigeso

Puccrompeno HK: IK3avenayuonnntii ouzem No 21 Ymeepoicoaro:
« » 20202 no ducyunmne «JMATEMATHE A» 3ax. dupexmopa no yu. padome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

.2 S .
1. PEIIUTH YPABHEHHE: $in * X - —sin 2x+2=0.

2. PEIIIATH YPABHEHUE: log, (x + 10) + - log, x* = log, 24

UCCJIELOBATD ®YHKLHIO HA DKCTPEMVYM: f(x) = x* + 8,5%% + 10x
PEIIIUTL HEPABEHCTBO: vx+3>x + 1

. BBIYUCJIUTD IIIOIA AL ®UT'YPBI, OTPAHUYEHHON JIMHUSMMU: y = 3x*-9x u
y=0.

6. PAILINTD 3AZIAYUY: (K010 KOHYCUG onucand cgepa (cepa cooepircum
OKPYICHOCIb OCHOBAHUA KOHYCA U €20 eepuiuny). Llenmp cqbepbz coenaocaen ¢

LV T SO VS

yermpor ocHosar konyea. OBpazyiowas konyca pasta 54 2 ear. Hatoume
paouyc ciepui.

[Ipenonasarens




QDuana1 Caon FYIIC ¢ 2. Pmuueso

Puccrompeno LK IK3aMeHauonnbil ourenm No 22 Ymeepoicoaro:
« » 20202 no ducuunmne «MATEMATHE A» 3ax. dupexmopa no yu. pabome
Tpynnw J-11, J-12

Hpeoceoamens

« » 2020 r.

|. PEIIIUTh YPABHEHUE: 2sin® X - '3 sin 2x = 0.
2. PELLIATH YPABHEHHUE: log,, x + log,(x — 3)7 =2

AV S

. UCCJIIEAOBATDH ®YHKIHIO HA SKCTPEMVYM: f(x) = x3-12x?+5
4. PEIIIUTL HEPABEHCTBO: (i)“*x > 0,751

5. BBIYMCJIMTD IVIOILA Db ®UT'YPRI, OTPAHUYEHHOU! JIMHUAMU: y = 7X — 2X2;
y=0.
6. PAILINTD 3AZIAUY: ApANOY2OIbHBIT NAPATIEIENUNE) ONUCAH OKOI0 Cehepb
paouyea 5 0. Hanioume e2o obven.

[Ipenonasarens

QDuaua1 Com FYIIC ¢ 2. Pmuueso

Paccyompeno LK: DK3auenayuonnvit ouzem Ao 23 Vmeepacoaro:
«___» 20202 no oucnunune MATEMATHKA» 3an. dupexmopa no yu. paéome
fpynnot J-11, 7-12

Hpeoceoamen

« » 2020 r.

. T . 2 ¢
. PEIIUTh YPABHEHHE: sin(x + ) + cos (x +2) = 0.
2. PELLIMTh YPABHEHHME: v2x% — 4x = Vx? + 1+ Vx? — 1

. UCCJIEIOBATb ®YHKLHIO HA DKCTPEMVYM: f(x) = x* - 2x? + x +3

. PEIIIMTL HEPABEHCTBO: log,, . (x + 3) <1

. BBIYMCJIUTH IVIOILA Db ®UT'YPRI, OTPAHUYEHHO! JIMHUSAMU: ¥ = X — 3x* u
=0.

g. PAILINTD 3ATIAYY: Jarer 06a uiapa ¢ paduycayiu 1 u 8. Bo croavko pas

NI0OUGOb NOBEPXHOCIY DOIBULCCO WUPQ DOIBULE NACWAOU NOBEPXHOCIU

MEHBULERO.

LV T SO VS

IMpenonasarens




Penensusn
HA KOMILIEKT KOHTPOJIbHO-0LEHOYHBIX cpeacTs no aucunniunne OY /. 04 -
MaTemaTHKa AJ15 cnelHaabHocTH 23.02.01 Opranuzaunsa nepeBo3ok H
ynpapjeHHe Ha TpaHcnopTe (Mo BHAAM)
npenoaaparean ¢puanana CamI'VIIC B r. PrHmeBo
Hemkosoi Hagexant BauyeciaBoBHbl

KoMnnekr KOHTPONbHO-OLIGHOYHBIX cpeactB paspaboran Hemkosoii H.B.,
npenioaapareneM matemMatuku ¢unuana Cam ['YTIC B r. PTuiueso.

KOC BK/IIOYaIOT KOHTPOJIBHBIE MAaTEPUAIIBLL [IJISt IPOBEICHUS TEKYLIETO KOHTPONS U
MpOMEKyTOYHOM aTTecTauuu B opMe SK3aMeHa.

[pencTaBneHHbI Ha peLEH3MK) KOMIUIEKT OLIEHOYHBIX CPEACTB MO AUCUHILIMHE
OVA.04 Mamemamuxa pa3paboTaH B COOTBETCTBHM ¢ TpeOGoBaHuAMU DeaepanbHOro
rocyJapCcTBEHHO OOpPa3oOBaTENBHOIC CTaHAApTa CpeAHero Mnpo¢ecCHOHATbHOIO
obpasoBanus 1A crneuyanbHocTd 23.02.01 Opranusaiiusg NepeBo30K U yNpaBieHHe Ha
TPaHCIOPTE (MO BUAAM).

B cTpykType KOMIIEKTa OLIEHOYHBIX CPEICTB [IPE/ICTABJIEHBl ClIEAYIOINe
3AE€MEHTBI: MacnopT KOMIUIEKTa KOHTPOJNBbHO-OLEHOUYHBIX CpPeacTB, pe3yJbTaThl
OCBOeHMs y4eOHOW NMCLUIUIMHEL, MOAJEXAalle NpoBepKe, OLEHKa OCBOSHHUS y4eOHOH
JUCUHIUIMHBL, 3aJaHUs U1 OEHKH OCBOEHHS THUCLIMIUTHHBI.

[IpencTaBneHHbIl KOMIUIEKT KOHTPOJIBHO-OLEHOUYHBIX CPEJACTB MO IAUCLUIIIHHE
OYA.04 Mamemamurxa cootBercTByeT TpebGoBaHusiM @®I'OC u moxer OwbiTh
PEKOMEHAOBAH K WCMOMAB30BaHHI® B Y4YeOHOM mpouecce npenogaBaTeisiMu

MATCMATUHKH.

PeueHzeHT //" H.C. JleiTaesa, npenogaBaTtenb

"

¢aauana Cam[YIIC B r. PTuiueso



Peuensun
Ha KOMILIEKT KOHTPOJALHO-OUE€HOYHBIX cpeacTB no aucunnaude OY/A. 04 -
MaTemaTHka 1415 cnenxHaabHocTh 23.02.01 Opranuzanus nepepo3ok U
ynpaBJjleHHe HAa TPpaHcnopTe (Mo BHAaMm)
npenoaaBareas puanana Caml'YIIC B 1. Pruueso
HemxoBoii Hapexan! Bayec1aBoBHbBI

KOMIINEKT KOHTPOAbLHO-OLEHOUHbIX cpeacTs (manee KOC) paspadoran Hemkopoit
H.B., npenonasarenem mateMaTuku 4 pusnukn ¢punuana Cam ['VIIC 8 r. Pruweso.

KOC npeaHazHaueHbl AN KOHTPONS MU OLEHKM 0Opa3oBaTeNbHBbIX NOCTHKEHHIt
00y4arlINX. OCBOUBILIMX NporpamMmy yueOHol TUCUHMIUTMHbI Mamemamuka.

KOC BK/OYalOT KOHTPOJIbHbIE MAaTepualbl A MPOBEACHHS TEKYLIEro KOHTPOJS M
MPOMEKYTOUHOU aTTecTalvi B hOopMe IK3aMEHA.

[lpenctaBnenHblii Ha PELEH3WKO KOMIUIEKT OLEHOYHBIX CPEACTB TO AMCLIUIUIMHE
OV1.04 Mamevamuxa pa3zpaboTaH B COOTBETCTBUH ¢ TpeGoBaHusMu denepanbHOro
roCy1apCTBEHHO  00pa30oBaTENBHOIO  CTaHmapTa  CpedHero  npo¢)eCCUOHAIBHOrO
obpazoBaHua 1na crneuranpbHocTel 23.02.01 Opranu3alus TepeBO30K U YIpaBIeHHE Ha
TpaHcnopre (Mo BUAAM ).

B ¢TpykType KOMIIEKTa OLEHOUHbBIX CPEACTB NPEACTABIEHbl CASAYIOIHE YIEMEHThI:
nacmopT KOMTUIEKTA KOHTPO.IbHO-OUEHOUHbIX CPEICTB, PE3yNbTaTbl OCBOEHHUS! YUeOHOW
AUCUMILTHHBL, MOQIEKALLHE [TPOBEPKE, OLUEHKA OCBOCHUs YyYeOHOH NUCHMIUTUHBI, 3a1aHus
AN OUEHKH OCBOEHUS TUCLUTUIMHEL.

{IpencTaBiieHHbIE OLEHOUYHBIE CPEACTBA MO3BONAIOT CTUMYIHPOBATH MO3HABATEBHYH)
aKTURHOCTL OOYYAIOILKMXCA 3a CYeT pazHooOpazHbIX GopM 3afaHHil, UX PA3HOTO YPOBHS
CJIOKHOCTH.

PeuensupyeMblil  KOMIUIEKT  OLEHOUHBIX  CpEeACTB  pEKOMEHAyeTcs  JUis
MCNOJIb30BAHMS B KaueCTBE AMArHOCTHYECKOTO HHCTPYMEHTAapHA TpH peanuialluu

YUYeOHOW AUCUMILTHHB MaTemaTHKa.

POUCHIOHT /e A. A. HockoBa, yuntens dusuku, matematukd MOY «COILL
VA Ne 5 r. Pruiuero CapatoBckoil odmacTuy



