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1. OBIIASI XAPAKTEPUCTHKA PABOYEN NPOI'PAMMBbI YYEEHOI

JUCHUIIJINHBI «<MATEMATHKA»
1.1. MecTo TUCHMIUTUHBI B CTPYKTYpE OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI:

Vyeonas  mucimmuimaa EH.O1«MATEMATUKA»  sgBageTcsa  00A3aTENbHOM  4YacThIO
MaTEMaTUYeCKOro U OOIINEero eCTECTBEHHOHAYYHOTO IMKJIAa OCHOBHOW 0Opa30oBaTeIbHOM
nporpamMmmbl B cooTBeTcTBUM ¢ PI'OC mo cneumansHoctu 08.02.01 Cmpoumenscmeo u
IKCHIyamayusi 30aHUutl U COOPYHCEHU.

VYuebnas nuctuiimHa «MATEMATHUKA» obecrieunBaeT GopMupoBaHue podeCcCUOHABHBIX U
o0mmx kommereHuii mo BceM BugaM aedrenbHoctd PI'OC mo cmenmanpHocty  08.02.01
Cmpoumenbcmeo u IKCNAyamayusi 30aHUtl U COOPYHCeHUU.

Ocoboe 3HAQYCHUE JHCIUIUIMHA HuMeeT Tpu (OPMUPOBAHUM W PA3BUTHU  OOIIUX
KOMIIETEHITU:

OK 01. BeiOupate cmnocoObl pemieHus 3a7ad  NpodeCcCUOHANIBHONU  JIESITEIbHOCTH
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBisITh HOUCK, aHAJIU3 U HHTEPIIPETALUIO HH(POpMALUU, HEOOXOIUMOM IS
BBINIOJIHEHUA 331a4 TPO(PECCUOHAIBHON AESITENbHOCTH;

OK 03. IInanupoBath U peaan30BbIBATh COOCTBEHHOE NMPO(PECCHOHAIBHOE U TMYHOCTHOE
pa3BUTHE;

OK 04. PaGoTaTh B KOJJIEKTUBE U KOMaHE, 3(PPEKTUBHO B3aUMOACHCTBOBATh C KOJIJIETAMH,
PYKOBOJICTBOM, KIIUEHTAMH;

OK 05. OcymiecTBisTh YCTHYIO U MIHCBMEHHYIO KOMMYHHUKALIUIO HA TOCYTapPCTBEHHOM SI3bIKE
Poccuiickoii @eaepaiyu ¢ y4eTOM 0COOEHHOCTEN COIMATIBHOTO U KYJIBTYPHOTO KOHTEKCTA;
OK 06. ITposBiATh rpakAaHCKO-NTATPUOTUYECKYIO TTO3UIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJEHUE HAa OCHOBE TPAJIUIIMOHHBIX 00II€YEI0BEUYECKUX LIEHHOCTEH;

OK 07. ConeicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH CPeJibl, pecypcocOepeKeHHUIO,

3¢ (EeKTUBHO AEWCTBOBATH B UPE3BBIYAMHBIX CUTYALIUAX;

OK 09. Ucnonbs3oBath HHPOPMALIMOHHBIE TEXHOJIOTHH B PO(eCCUOHATBHOM

e TEIbHOCTH;

OK 10. ITonp3oBaThcs mpodecCHoHaIbHON JOKYMEHTAIME Ha TOCy1apCTBEHHOM U
WHOCTPAaHHOM $I3bIKAX;

OK 11. Ucnonw3oBath 3HaHUS IO PUHAHCOBOW IPAMOTHOCTH, IJIAHUPOBATh



MPEeANPUHUMATEIBCKYIO IEATELHOCTh B IpodeccuoHanbHOM cdepe.

1.2. I.Ie.m; H INIAHUPYEMBIC PE3yabTaThbl OCBOCHHUA NUCHHUILJIMHDBI?

B pamkax nporpaMmbl y4eOHOM TUCHUTIIMHBI 00YYaIOIMUMKCS OCBAUBAIOTCS YMEHUS U

3HAHUSA
Kon YmMmenus 3HaHUs
1K,
OK
OKO1, |- BBIIOJHATH HEOOXOAMMBIC - OCHOBHBIE MOHSITHS O
OKO02, | u3amepeHus U CBSI3aHHBIE C HUMU MaTEMaTUYECKOM CUHTE3€ U
OKO03, | pacueTsr; aHaymse,
OKO04, |- BBIUHUCIATH MJIOMIAU U OOBEMBI JieTajei JTUCKPETHOW MaTEMAaTUKHU, TEOPHUU
OKOS5, | cTpoutenbHBIX BEPOSATHOCTEW U MATEMATUYECKOM
OKO06, | koHCTpyKIHMi, 00BEMBI 3EMJISTHBIX CTaTHUCTHUKH,
OKO7, |pabor; - OCHOBHBIE (POPMYJIBI JJIs
OKO09 | - npumeHATh MaTEMAaTUYECKUE BBIYKCIICHUS TUTOIIaIel puryp u
OK10 | mMeronsl nist penieHus 00BEMOB TeJI, UCTIOIh3YEMBIX B
OK11 | mpodeccruonanbHbIX 3a71a4; CTPOUTEIIbCTBE;




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOM NUCITUIIIINHBI U BUJIbI YueOHOH paboThI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI POrPaMMBbl 70
CamocrosiTesbHast padoTa 4
Koncyabranumn

CymMmapHasi yyeOHasi HArpy3Ka BO B3aMMO/IeliCTBHH C NpenojaaBaTejaeM 64

B TOM YHCIJIC:

JIEKIINH, YPOKHU 32

MIPaKTUYECKHUE 3aHITUSI 32

J'Ia60paT0pHBIe 3aHATUA -

IIpome:xyTounasi arrecranus /3 2




2.2. TeMaTH4YeCKMil IJIAH U COAePKaHMe YUeOHOM JUCHMILIMHBI «MaTeMaTuKa

Koxanl
KOMIIEeTEeHIIHI,
(popmupoBanuio
HaumeHnoBanue Coaep:xanue yueOHOro Marepuasia u (OpMbl OPraHu3aluu AesATeJbHOCTH
O0bem B yacax KOTOPBIX
pa3aesioB U TeM o0yyaromuxcst
crnoco0cTByeT
3JIEMEHT
nmporpamMmmbl
1 2 3 4
Pa3nen 1 DjieMeHTHI aHAJTUTHYECKOI reoMeTPpUH 17
Tema 1. Conep:xanue yueOHOro MaTepuasa
BekTopsl 1. Onpenenenne BekTopa. BeKTOpHI Ha TUIOCKOCTH U B MMPOCTpaHCTBE. JIMHEHHbIE onepauu 2 OKO01,0K02,
HaJ BEKTOpaMH. OKO05, OKO07,
IIpakTnyeckne padoTel U J1aOOpaTOPHBIEC PA0OTHI OK09, OK11.
1. IIpakTnueckoe 3ansatue Ne 1. Boruncnenue ckajasipHOro npou3BeIeHHsI BEKTOPOB, 2
MOJ1yJIsS BEKTOpa U yria Mex1y BekTopamu. OrnpeaeneHnue pacCTOSHNUS MEXAY TOUKaMu U
KOOp/IMHAT CepPEeIUHBI OTpEe3Ka.
2. Ilpaktudeckoe 3anarue Ne 2. [IpuMeHeHre BEKTOPOB 7Sl PEIICHUS] TE€OMETPUIECKHUX H 2
IIPaKTUYECKUX 3a]ad.
CamocrosiTesibHas padoTa 00y4arOIMXCH 1
Tema 2. Coaep:xanue yueOHOro MaTepuasa 4 OKO01,0K02,
Ypasuenust 1. Buapl ypaBHEHMH IPSAMBIX HA IUIOCKOCTH M B IIPOCTPAHCTBE: YPABHEHHUE C YTIIIOBBIM OKO03, OK04,
TPSMBIX Ha KO3 pHLHEHTOM, 001Iee ypaBHEHHE, KAHOHUYECKOE U ITapaMeTPHUECKOe YpaBHEHHE B OKO07, OK10.
IJVIOCKOCTH U B
OTpe3Kax.
NPOCTPAHCTBeE.
IIpakTnuyeckue padoThl U J1adopaTopHbIe PadOTHI
[IpakTnueckoe 3anarue Ne 3. OnpeneneHre B3aUMHOTO PacOI0KEHHUS NPSIMbIX U yria 2
MEX1y HUMH, PACCTOSIHUS OT TOUKHU 10 IPSIMOM.
CamocrosiTesibHas padoTa o0yuyarouuxcst -
Tema 3. Conep:kanue y4e0OHOIro MaTepuaa OKO01,0K03,
Kpusbie Broporo | 1. KaHoHnueckue ypaBHEHUS! KPUBBIX BTOPOro nopsjka. Iloctpoenne KpuBbIX BTOPOTO 2 OKO05,0K09, OK11.
nopsiAka MOPSAJIKA U BBIUMCIIEHHE UX OCHOBHBIX 3JIEMEHTOB.

IIpakTnyeckne padoTsl U J1adOpaTOPHBIE PA0OTHI




IIpakTnueckoe 3anstue Ne 4
KpuBsie BTOPOro nopsjika , BBI4MCIEHUE UX OCHOBHBIX 3JIEMEHTOB.

CamocrosiTesibHas paboTa 00y4arOmMXCs

Pazjen 2. Boruncienne miomaaeii 1 00éMoB 40
Tema 4 Ilnomann | Conep:xkanue yueOHOro MaTepuajia
II0CKHUX 1. Ilmockue purypsl U IPOCTPAaHCTBEHHBIE TN, KX OCHOBHBIC AeMeHTHI. [1mommanu 2 OKO01, OKO02,
®uryp u TUIOCKUX (PUTYP M IJIOUIA/IM TIOBEPXHOCTH TEIL. OKO03, OKO06,
MOBEPXHOCTEH Te | [[pakTHyeckne padoThI 1 JaGOPATOPHBIE PAGOTHI OKO09
[IpakTuueckoe 3anstue Ne 5 Pacuer mioniazeil CTpOUTENbHBIX KOHCTPYKIIHMA. 2
CamocTrosiTesibHasi padoTa 00yYarOMXxcst -
Tema S Conep:xanue yueOHOro MaTepuaJia 2
O0BémbI Teu 1. OcHoBHBIE (OPMYITBI 17151 BEIYACICHUSI 00BEMOB MPOCTPAHCTBEHHBIX TEIl. OKO1, OK02,
IIpakTnyeckune padoThl U J1adopaTopHbIE PadOTHI OKO03, OK04,
[IpakTnueckoe 3anarue Ne 6. Berunciienue o0bEMOB JeTaliel CTPOUTENbHBIX KOHCTPYKIUH, 2 OKO05, OK09
orpezeNeHue 00beMa 3eMIISTHBIX PadoT.
CamocrosiTesibHAs paboTa 00y4arOmMXCs 1
Tema 6 Conep:xanue yueOHOro MaTepuaJia
Ilpenessl mocae- | 1. OnpeneneHne YHCIOBOI MOCIEI0BATEIHOCTH. [ToHsATHE Mpe/ieta MOCIeA0BaTEIbHOCTH 4 OKO01, OKO02,
AOBATEALHOCTEN U | 1 vy, OCHOBHBIE CBOMCTBA TIPEIETIOB. OK03, OK04,
pyHkumii OKO05, OKO06,
2. 3ameuaTeNbHbIE TPEeIbI. 2 OKO09
IIpakTnyeckne padoTel U J1a0OpPATOPHBIE PA0OTHI
[IpakTuueckoe 3ansatue Ne 7. Boeruncrnenue npeaenoB NocaeI0BaTeNbHOCTeN U PyHKIUN ¢ 2
MPUMEHEHUEM pa3InYHbIX MeTo0B. MccnenoBanue GyHKIINM HA
HETMPEPBIBHOCTb, ONPEIETIEHNE TOUEK Pa3pbIBa.
CamocrosiTesibHas padoTa o0yuyaroumuxcst -
Tema 7 Conep:kanue y4eOHOIro MaTepuasa
Bruraucienne n Onpenenenue npous3BogHoN pyHKIHMK. OCHOBHBIE NTpaBUIa 2 OKO01, OKO02,
ﬂP“MeHeH“eU muddepermupoBanus. Tabmuiia MPOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX OKO03, OK04,
NPOU3BOIHOH ¢bynkuii. [IpousBoaHas cinoxHONW QYHKIUN TPOU3BOAHbBIE BBICHINX MOPSIKOB. OKO05, OKO06,




IIpakTnyeckne padoThl U J1adOpaTOPHBIE PA0OTHI OKO09, OK11.

IIpakTnueckoe 3anatue Ne 8. CocraBieHNe ypaBHEHMsI KacaTeIbHOW U HOPMAJIU.

Omnpenenenue sKCTpeMyMOB QyHKIMH. Borarcnenne HanOoIp1ero u

HAaMMEHBUIETO 3HAYCHUH (PYHKIIUH Ha 33JaHHOM OTpE3Ke.

[IpakTrueckoe 3anstue Ne 9. [IpumeHeHre TPOU3BOHON K UCCIIECIOBAHUIO

(GYHKIMU ¥ U1 HAXOXKJICHUS HAMITYYILIero PeIieHUs B MPUKIIAIHBIX 3aadax.

[IpakTrueckoe 3ansitue Ne 10. [IpumeHenre mpor3BOIHON K UCCIIEIOBAHUIO

¢byHKuMu U nocrpoenue e€ rpaduka.

CamocrosiTesibHas paboTa 00y4aromMXCcs
Tema 8 Coaeprxanue yueOHOro MaTepuasa
Heonpenenennblii Heonpenenennslii mHTETpai, ero cBoicTa. Tadauiia mporu3BOAHBIX OCHOBHBIX
HHTErpaJj AIIEMEHTAPHBIX ()YHKIIHA.

MeTo bl UHTETPUPOBAHUS

IIpakTnyeckune padoThl U J1adopaTopHbIe PadOThI

[Ipaktuueckoe 3anstue Ne 11. Beruncnenue HeonpeaenEéHHbIX UHTETPAIOB METOA0OM

3aMEHBI IEPEMEHHBIX.

[IpakTuueckoe 3anatueNe 12 Brruncienue HeonpeneaEHHBIX MHTETPaIoB ¢ TOMOIIBIO

MHTErPUPOBAHUS 10 YaCTSIM.

CamocrosiTesibHas padoTa 00y4arOIMXCH

IIpuMeHeHne pa3nUUHbIX METOA0B HHTEIPUPOBAHNS.
Tema 9 Coaepixanue yueOHOro MaTepuaJa
OnpeneneHnblii 1. OnpenenéHuplii UHTETpal, OCHOBHBIE cBOlicTBa. Dopmyna HeroToHa-JlelOnua. OKO01, OK02,
HHTETpaJl. 3aMeHa IEpEMEHHON U MHTEIPUPOBAHME T10 YaCTSIM B OIIPEIEIEHHOM UHTETpallE. OKO03, OK04,
Bobraucienne IpakTHyeckne padoTsl M 1a60PATOPHBIE PAGOTHI OKO05, OKO06,
ILIOIIAge OKO09

IUVIOCKUX ¢(uryp

[IpaxTuueckoe 3ansatue Ne 13 [loctpoenue kpuBonnHelHoi Tpaneuuu. [Ipumenenne
ONPENETICHHOI0 MHTETPpasa K BBIYUCICHUIO TUIOLIAIEH INIOCKUX

(Gburyp 1 BbIYUCICHUIO 00BEMOB.

[IpakTnueckoe 3anatue Ne 14..BoruncineHue onpeeneHHbIX HHTErPaloB

CamocrosiTesibHas padoTa o0yuyaroumuxcst

Pazpea 4.

OcHOBBI TCOPHH BepOﬂTHOCTeﬁ M MaTeMaTH4eCKOi CTATHCTUKH




Tema 10 Coaeprxanue yueOHOro MaTepuaa
BeposiTHOCTD. Cry4aiiable cOOBITHS, UX BUABL. BeposSTHOCTH CIIy4aitHOTO COOBITHS, CBOMCTBA 2 OKO01, OKO02,
OcHOBHbBIE BEPOSITHOCTH. OKOS, OKO4,
TEOPEMBI IIpakTnyeckune padoThl U J1adopaTopHbIE PA0OTHI OKO5, OKO06,
TeopuH . " OKO09,
N [Tpaktruyeckoe 3anstue. Ne 15. Boruncnenue BepoITHOCTEH CIOXKHBIX COOBITHI.

BepOsSITHOCTEl . N 2 OKl11

Teopemsbl ciioxeHHst U YMHOXKEHHS BeposiTHocTel. Dopmyria MonHoN BEpOSATHOCTH .

u ¢popmyna bepryim.

CamocTrosiTesibHasi padoTa 00yYarOMXxcst
Tema 11 Conep:kanue y4eOHOIro MaTepuaa OKO01, OKO02,
OcHoBbI Craructuueckoe pacnpeiescHue 2 OKO03, OK04,
MaTEeMaTU4Y€CKOU | BLIGOPKH, MOCTPOCHHE IMOJIUTOHA U THCTOTPAMMBI. OKO05, OKO06,
CTaTHCTHKH IIpakTuyeckue padoTol 1 JJadOPATOPHBIE PA0OOTHI OKO09, OK11.

[Ipaktuueckoe 3anarue. Ne 16 CocTtaBiieHne CTATUCTUYECKOTO PaCIpeIeICHUS 2

BBIOOPKH, TIOCTPOCHHUE TOJIMTOHA ¥ THCTOTPAMMBI.

KonTpoabHasi padora 2

CamocrosiTesibHasA padoTa 00yyaroumuxcst 1
Koncyabranumn -
IIpomexyTouHas aTTecTanus 2
Bcero: 70

10



3. YCJIOBUS PEAJIN3AIINU ITPOT'PAMMBbI YYEBHOM JUCHUILJINHBI «<MATEMATHUKA»
3.1.las1 peaau3anuu NporpaMmsbl yueOHOH THCHMILINHBI JOJKHBI ObITH MPEIyCMOTPEHbI
cJeayolue cneuuaabHble MOMeIeHUus

KabGuner mamemamuxu, ocHalIeHHBIA 000PyI0OBaHUEM:
Pabouune mecra mpemnogaBaTels U 00ydJaronuxcs: Tocka MenoBas — 1 mIT., CTOJI yueHu4eckuii — 15 mir.,
CTys yuyeHndeckut — 30 mr., cron — 1 wr., ctyn — 1 mr.

TexHUYECKHE CPEACTBA OOYUCHHUS: IEPCOHATBHBINA KOMIBIOTEP B cOOpe; MHOTO(YHKIIMOHAITBHOE
YCTPOHCTBO; KOMILUIEKT MPOCKIIMOHHBIA MYJIbTHMENIHBIN B COCTaBe (IIPOCKTOP, IKPaH)

3.2.AudopmannonHoe obecriedeHrue peaau3anun NporpamMmmbl

1. bamvakos, M.1. Matematuka [Tekct]: yaeOHuK 11s cpen.mpod.odpas .- M.: Akanemus,
2015.- 256 c.
2. bammvakoB, M.1. Maremaruka [Tekcr]: yaeOHuk mns 11k (6a30BBI ypoOBEHB).- M.:

Axanemus, 2014.- 320 c.

3. bammakos, M.J. Maremaruka: anrebpa u Hadajla MaTeMaTHUYECKOTO aHAIN3a, TeOMETPUS
[Texer]: yueOHUK IS CTY. YUpexkACHUN cpe. nmpod. oOpa3oBaHus.- 3-¢ u3., crep.- M.:
Axanemus, 2017.- 256 c.

4. I'yces, B.A. Matemaruka: anreOpa 1 Hadajga MaTeMaTH4YECKOIO aHAJIW3a, TEOMETpUs JIs
npodeccuii U cnenuanTbHOCTeH COIMaIbHO-3KOHOMIYecKoro mpoduns [Tekct]: ydyeOHuk
VIS CTyHI. yupexneHwil cpea. mpod. odOpaszoBanusi / B.A.I'yceB, C.I.I'puropbes,
C.B.UBoaruna.- M.: Akagemus, 2017.- 416¢.

5. Maremaruka: anreOpa ¥ Hadaja aHaiausa, reomerpus, ['eomerpms 10-11xm. [Tekcr]:
yaeOHuK i 06meobpas. yupex./ JI.C. Aranacss u ap..-M.: [Ipocsemnienne, 2014.- 255 c.
6. Mopakosuy, A.I. Martemaruka: anrebpa W Hayajla MaTeMaTHYeCKOrOo  aHaIM3a,

reomerpusi. AnreOpa U Hadanma matemarndeckoro anamusa 10xm. B 2 4. Y 1 [Tekcr]:
yueOHUK A1 001ieo0pas. yupex.-M.: Muemosuna, 2015.-463 c.

7. Mopakosuu, A.I'. Martemaruka : anreOpa M Hayajla MaTeMaTHYECKOIO — aHAJIM3a,
reoMeTpus. Anredpa u Havana MaremaTudeckoro ananmsa 11k, [Tekcr]: yueOHMK As
001eo6pas. yupex.-M.: Muemosuna, 2015.-429 c.

11



4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUSA YYEBHOM JUCIUIIIMHBI

«MATEMATHUKA»

Pesynomamut 00yuenusn

Kpumepuu OUECHKU

Memoowt oyenku

OK.01-07, OK.09-11
llepeuenv 3nanuil, oceausaemvix
8 PAMKAX OUCYUNTIUHBL -
OCHOBHBIE MTOHSTHUS O
MaTEeMaTHYeCKOM CHHTE3€ U
aHanu3e, JUCKPETHON
MaTEeMaTHKH, TEOPUH
BEPOATHOCTEN U
MaTeMaTU4eCKOi

CTaTUCTHUKH;

- OCHOBHbIE (OPMYIIBI JIJIsI
BBIYMCIICHHS TUJIOIIAIEHT

buryp u o0BbEMOB Tel,
HCIIOJIb3YEMBIX B CTPOUTEIIbCTBE;

Ilepeuenv ymenuti,
0C8aUBAEMbBIX 8 PAMKAX
OUCYUNTUHDBL

— BBINOJIHATE HEOOXOIMMbIE
M3MEPCHHUS U CBS3aHHBIC C HUMHU
pacyeTsl;

—  BBIUUCIATH IUIOMIATU U
00BEMBI JeTaNell CTPOUTENbHBIX
KOHCTPYKUHUU, 00BbEeMBI
3eMJISIHBIX padoT;

— IPUMCHSITh MaTEMaTHICCKHE
METOJIbI IS PEeIICHUS
npo¢eCCHOHANIBHBIX 3a]1a4;

OneHka «OTIMYHO» - oOydJarontuics
MMOKA3bIBACT TMOJHBIC M TIYyOOKHE 3HAHUS
MPOTPaMMHOTO MaTepuaja, JIOTHYHO H
apryMEeHTHPOBAHO OTBEYaeT Ha
MOCTABJIEHHBIN BOIIPOC, a TaKKe
JIOTIOTHUTEIbHBIE BOMPOCHI, TOKA3BIBACT
BBICOKHUH ypOBEHb TCOPETUUYECKHUX 3HAHUM.
[IpakTH4eckyr0o 4YacTh BBINOJHIECT Ha
100%.

Onenka «xopomo» - oOyJaromuncs
MOKAa3bIBAET riryookue 3HAHUA
MPOrpaMMHOTO MaTepuaja, TPaMOTHO €ro
M3JIaraeT, JOCTAaTOYHO IIOJIHO OTBEYaeT Ha
MTOCTABIICHHBIA BOIIPOC U JIOMOJIHUTEIbHBIE
BOIPOCHL, yMeNo GopMyIupyeT BbIBOIbL. B
TOXKE BpeMsl TMPU OTBETE JOIYyCKAeT
HECYIIECTBEHHbBIC MOTPEITHOCTH.
[IpakTuueckyro yacthb BbionHAET Ha 90%-
80%.

Ornenka «YJIOBJICTBOPUTEIIBHOY -
0o0Oy4aroluiicsl MOKa3bIBaeT JIOCTATOYHEIE,
HO HE TIJIyOOKHE 3HAHUS MPOrPAMMHOTO
MaTtepuana; MpU OTBET€ HE JOIYyCKaeT
rpyObIX OMMOOK WM MPOTUBOPEUHH,
OlHaKO B  (OpPMYIHpPOBAaHUH  OTBETA
OTCYTCTBYET JIOJDKHAs CBSI3b  MEXKIY
aHaAJIM30M, apryMeHTallel W BBIBOJAMH.
Jis  TonydeHUsT TPaBHIBLHOTO  OTBETA
TpeOyercs YTOYHSIFOIIHE BOTIPOCHL.
[TpakTudeckyro vacTh BeITONHSET Ha 70%-
60%.

Or1eHKa «HEYIOBJIETBOPUTEIHLHOY -
o0yJaroIuiics MoKa3pIBaeT
HEJ0CTATOYHBIC 3HAHUS MTPOTPAMMHOTO
MaTepHaa, He CllocoOeH
apryMEHTHPOBAHO U MOCJIEI0BATEIHLHO €T0
W3Nararth, A0MycKaeTcs rpyoble OITMOKHU B
OTBETax, HEMPABUJIBHO OTBEUYACT HA
MOCTABIICHHBIM BOMIPOC WK 3aTPYIHAETCS
¢ orBeTOM. [IpakTHUecKyro 4acThb
BhINONHSAET HA MeHee 50%.

- TECTUPOBAHHKE;
- OIICHUBaHUE
KOHTPOJIbHBIX
pabor,
HPAKTHYECKUX
pabor,
WHIUBHyaJIbHBIX

3aJaHUM;

- TECTUPOBAHHE;
- OIICHUBAHUE
KOHTPOJIbHBIX
pabor,
NPaKTUYCCKUX
pabor,
CaMOCTOSITEIIbHBIX
pabor.

HNroroBeiit
KOHTpPOJIb B (hopme

113
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MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPAIIUUA

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHHUE BBICIIEI'O OBPA3OBAHMUSA
«CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJAEMMWS»
CPEJHEITPO®ECCUOHAJIbLHBIN KOJLIEIK

DoH OLIEHOYHBbIX CPEACTB

JUISl TPOBECHUS TEKYIIETO KOHTPOJISI U TPOMEKYTOUHOM aTTECTallMM MPOrpamMMBbl
MOATOTOBKH criennaiucToB cpennero 3peHa (ITIICC3)

no yuyeOHoi gucuuniimie MATEMATHKA

s cnemuanabHoctd 08.02.01 CTponTesibCTBO M IKCITyaTANMS 31aHUN U
COOPYKEHHH.

(dbopma npoBeAeHUs OLICHOYHOM MPOLEAYPHI

au¢ppepeHUMPOBAHHBIN 3a4eT

r.Yepkecck, 2022 rog
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O6ujue no/10XceHus

|.®oHn  OLIEHOYHBIX  CPEACTB
00pa3oBaTeNbHBIX JOCTHKCHUN  OOydJarommxcs,
aucuuIIiHel MATEMATHKA.

®OC BKIIIOYAET KOHTPOJIbHBIC MaTEPHAIBI JIJIs1 IPOBEJICHUS TEKYIIIETO KOHTPOJIb U
MIPOMEXKYTOUYHOM aTTecTanuu B popMe ougghepenyuposannozo 3auema.

®OC pazpaborad B cooTBeTcTBHH ¢ DenepanbHbBIM rocy1apCTBEHHBIM 00pa30BaTeIbHBIM
cragaapTom 1o crenuaibHoctu CI1O

(®OC) npenHazHayeH [Jsi KOHTPOJISI W OLIEHKHU
OCBOMBIIMX MPOTpaMMy Y4eOHOU

08.02.01 CTpouTeibCcTBO M IKCILTYyATAIUS 3MAHUH U COOPYKeHUHl U pabodeii

IpOrpamMMon y4eOHON AUCITUTUTMHBI MATEMATHUKA

|l. Pe3ysbTaThl 0CBOCHUS JUCHUIIMHBI, MO/I€KAIIEH TPOBEPKHU.

IIpeamer(bl) OeHUBAHUSA

O0beKT(b1) OLIEHUBAHUS

IMoxa3zarean
OLICHKH

yMeThb:

-BBIIIOJIHATH HCO6XO,Z[I/IMLIC
HU3MCPCHUA U CBA3AHHBIC C
HHM PaCUYCThbI;

BBIYUCISITH IUIOIIATH U
00BEMBI JIETAJIEH,
CTPOHTENBHBIX KOHCTPYKIIHIA,
00IIMX 3eMJISTHBIX PadoT;

IMPUMCHATH MAaTCMATHYCCKUC
METO/IbI JUISl PELICHHS
npodeCCHOHATBHBIX 33/1a4.

3HaATb:

- OCHOBHBIC ITOHATHA O
MAaTEMATHYCCKOM CHUHTC3C

U aHAINU3 JUCKPETHOU
MaTeMaTUKH, TEOPUHU
BEPOSTHOCTEUN U
MaTeMaTUYECKON CTaTUCTHKY,

- OCHOBHBIE ()OPMYIIBI [Tt
BBIUHCIICHMS TUIOIAAECH U
00BEMOB TeJl, UCIIOIB3YEMBIX
B CTPOUTEIILCTBE.

CIOCOOHOCTH BBIIOJIHATH

HeO6XOI[I/IMBIe HU3MCPCHHUA U
CBA3aHHLIC C HUMHU PaCUCThI;

CIIOCOOHOCTDH BBIUYHUCIATE
ILIOIIAU ¥ 0OBEMBI IeTaNEN
CTPOMUTEILHBIX KOHCTPYKITUH,
00BEeMBI 3eMJISTHBIX padoT;

pe3yNbTaT NpUMEHEHUs
MaTeMaTU4YECKUX METOJIOB IS
pelieHus npodeccuoHamIbHbIX
3a1a4

OCHOBHBIC ITOHATHUS aHaJIn3a U
CHHTEC3a

noHATHs T depeHupoBaHus
Y UHTErpUPOBaHUS (DYHKIIHIA;

OCHOBHBIE ITOHATUSA
KOMOMHATOPHUKH, TEOPUU
BEPOATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKH

PE3YyIbTAaThl BBIITOJHCHUA
CaMOCTOATCIIbHBIX,

NPaKTUYECKUX U padoT 1o
TeMaM y4yeOHOI
JCIUTUTHHBI.

pe3yabTaThl TECTUPOBAHUS
10 TeMaM y4eOHOM
JVICIIATUTHHEL.

OKO01. Beibupare crocoObl
peteHus 3aaq
npodecCuOHATbHON

ACATCIIBHOCTH TIPUMCHUTCIILHO
K Pa3JIMYHBIM KOHTCKCTaM;

OKO02. OcymecTBiiarh IOUCK,
aHAIN3 U HMHTEPHPETALUIO
uH(popMaluuy, Heo0X0 MO

IIPUMEHEHHE NTPOU3BOHON U
HHTErpalia Juisl peleHus
MPAaKTUYECKUX 3a/1a4 110
CIIELUATILHOCTH.

pa3BHUTHE UHTEpeca K
npodecCuoHATBHON
JeSITeNIbHOCTH,

YMCHHC BBI6I/IpaTB THUITOBBIC

pe3yIbTaThl TECTUPOBAHUS
10 TeMaM y4eOHOM
JICTIATUTHHEL.

14



JIIA

BBITIOJTHCHUA
npodecCuoHATbHON
JACATCIIbHOCTH,

3aga4

OKO03. [InanupoBaTth u
peann30BbIBaTh  COOCTBEHHOE
po(hecCuoHaTbHOE u
JMYHOCTHOE

Pa3BUTHE;

OKO04.PadoTaTth B KOJJIEKTUBE U

KOMaH/Ie, 3 dexTuBHO
B3aMMO/ICICTBOBATh c
KOJUJIETaMu, PYKOBOJCTBOM,
KITUCHTAMH,

OKO05. OcymecTBisiTh yCTHYIO
Y MMMCHbMEHHYI0 KOMMYHHKAIIUIO

Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoi Oenepanun = ¢
y4eTOM 0COOEHHOCTEM

COLMAJIBHOIO M  KYJBTYPHOI'O
KOHTEKCTA,

OKO06.IIposBasaTs rpakgaHcKo-

MaTPUOTUYECKYIO MO3UIUIO,
JIEMOHCTPUPOBAaTh OCO3HAHHOE
MOBEJICHUEC Ha OCHOBE
TPaIULIMOHHBIX

00I1IeUeIOBEYECKUX LIEHHOCTEI;

OKO07. CopeiicTBOBaTh
COXPaHEHHIO OKpYKaromien
Cpelbl,  pecypcocOepeKeHHIO,
¢ dexTuBHO NEHCTBOBaTH B

LIp€!3BBILIaI\/'IHI)IX CUTyalusX;

OKO09. Ucnonp3oBath
UH(OPMAaIMOHHBIE TEXHOJIOTUU
B npodecCHOHATbHON
NEeSITENIbHOCTH;

OK10. ITons30BaThCA
npodecCuOHATbHON
JOKyMEHTaIuei Ha
rOCyIapCTBEHHOM u
WHOCTPAHHOM SI3bIKaX;

OK11. Ucnonws3zoBaTh 3HaHUsA
no (UHAHCOBOW TIPaMOTHOCTH,
IUTaHUPOBATh
peIPUHUMATEIbCKYIO
JESTENBHOCTD B
npodeccuoHanbHOM cepe.

METOIBI U CIIOCOOBI
BBITIOJIHCHU A
npo¢eCCHOHAIBHBIX 3a]1aY;

¢dopmupoBaHue
OTBETCTBEHHOCTH ITPU
peLIeHUH CTaHJAPTHBIX U
HECTaHJIAPTHBIX CUTYaI[H.

PasButue crpemiieHus K
poeCCUOHATILHOMY POCTY;

YMEHHUE UCIOIh30BaTh
uH(pOPMAIIMOHHO-
KOMMYHHUKAI[HOHHBIE
TEXHOJIOTUH B
npodecCuoHaIbHON
NS TeTbHOCTH;

Pa3sBUTHEC HABBIKOB pa6OTI)I B
KOJIJNICKTHUBE 1 KOMAaH/C, HCCTH
OTBCTCTBCHHOCTD 3a pPE3yJIbTAaT
BBIINIOJIHCHU A 3aJaHH A,

YMEHHE CAMOCTOSTEIILHO
OIPEIEIISTh 3a1a4u
podecCHOHATLHOTO |
JMYHOCTHOTO Pa3BUTHS,
3aHUMAThbCA
caMo00pa3oBaHKeEM,
OCO3HaHHO IJIAHUPOBATh
MOBBIIICHUE KBATU(UKAIIH;

YMEHHE OPUEHTUPOBATHCS B
YCJIOBHUSIX YaCTOW CMEHBI
TEXHOJIOTHM B
npodecCuoHaTbHON
JEATEIIbHOCTH.

PE3YNbTaThI
BOCIIUTATEIHHON paboOTHI B
npoLecce U3y4eHHs
y4eOHON JUCIUTIIIMHBL,

YpOBEHb
KOMMYHHUKa0€IbHOCTH U
OTBETCTBEHHOCTH 3a
IPOBEICHHYIO PaboTy B
KOJIJIEKTHBE;

pE3yJIbTaThI
CaMOCTOSITENIbHOM paboThI B
nporecce U3y4eHus
y4eOHOI TUCIMITIIHBI.
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TecTbl M0 y4eOHO# qucuuinHe «MareMaTuka

Kommerenmun: OK01,0K02,0K09......

Ne | TIpaBuib Conepxanue Bopoca Komnere
Ne HBII HLHS
OTBET
1. [Ipenen oTHomieHusi mpupamieHus (YHKIUM B TOYke X K mpupamieHuto | OK 01
apryMeHTa, KOrja IocjeIHee CTPEMUTCS K HYJIIO0 Ha3bIBAETCS. ..
2. Ecim marepmanpHasi Touka JBWKETCS 1O 3akoHy  S(t), To mepBas | OK Ol
IIPOU3BO/IHAS OT ITYTH MO0 BPEMEHH €CTb. ..
3. ['eomeTpuyeckuii CMbICT TPOU3BOJAHOM COCTOUT B TOM, UTO ... OK 02
4. JluddepenuupoBanne — 310. .. OK O2
5. sinx _ 4 OK 02
Ora ¢popMyiia BeIpaKaer
x—0
6. VYpaBHeHuUe KacaTelbHOM K JaHHOM JIMHUU B TOUke M uMeeT Bul. .. OK 01
7. [Ipon3BoHAs MOCTOSIHHOM BEJITMYMHBI PaBHA. .. OK 01
8. IIpu BBIYMCIIEHUY IPOM3BOAHON MOCTOSIHHBI MHOXHTEIb MOXKHO. .. OK 01
9. YckopeHue npsMOJUHENHOTO JBUKEHUSL PABHO. .. OK 02
10. @DyHKIMSI BO3pACTaeT Ha 3aJaHHOM ITPOMEXKYTKE, ECJIH. .. OK 02
11. Haiigute npousBoaHy0 GyHKINH Y = X3 + COSX. 0K 01
1)y'=3x%—sinx 2) y=x3-sin x 3) y=3x*+sinx  4)y’=x%In3+sin x
12. Haiinure npousBoaHyro GyHKIMU Y=2X — Sin X. OK 01
1)y=x*-cosx 2)y=x’—sinx 3)y=2-cosx 4)y'=1+cos x
13. Haitnure npoussoanyio ¢pyHkmm y= -€* + 3x°, OK 01
1) y=e*+3x  2)y'=-xe*+ 9x? 3)y=-eX+9x?  4)y'=-e*1 +9x%,
14. Bropas npoussoanas y” (X) Gynkuun y(X)=4x?%-2X umeer BUL OK 01
1)4 2)8 3)6 4)7
15. CxopocTh Tena ompenensercs mo dopmyne V(t) = 5t2 + t2. Uemy pasHo | OK 01
YCKOpEHHE TeJla B MOMEHT BpeMmeHu to=1c?
1)16 2)6 3)17 4)34
16. Touka aBmKeTcs 10 3akonHy S(t) = 2t3 - 3t. Uemy pasHo yckopenue B MomenT | OK 02
to=1c?
1)15 2)12 3)9 4)3
17. Haiiti mpoMeskyTKM Bo3pacTaHus GyHKIME: Y = - X° + 3X. OK 02
1) (-00;-1], [1;00) 2) BO3pacTaeT Ha 3) (-1;1)
D(y)
18. Haiiaute Toukn MEHAMYMa GYHKINH y = X2 — 3X. OK 02
1)1,5 2)2 3) -2 4) 3.
19. MHO0xeCTBO MepBO0Opa3HbIX sl JaHHOH QyHKimuU f(X) Ha3pIBaeTCH. . . OK 02
1) pynkumeit
2) HeonpeAEeICHHBIM HHTETPAJIOM
3) MOCTOSIHHBIM MHOXHUTEIEM
20. OnpeneneHHblil HHTErpaj ¢ OAMHAKOBBIMU IIPEEIAMU PABEH. .. OK 02
1) equnure
2) 6ECKOHEYHOCTH
3) Hyno
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21. i OK 04
1. Haitru; ' X+ 2
X—>1
22. i 1+x° OK 04
Haittu lim %3 4+ 2x2
X—> 0
1) 2) 3) 4)
1 0 -1 o0
23. ) sin5x OK 04
y lim
3.Hantun X
Xx—0
3 2
24. Beruucnuth npenen nociaenoBareabHOCTH: lim Zxxifx OK 04
X—00
1)0 2)oo 3)2 T') HET peIICHUI
25. Boraucnuts npenen GpyHkmm: lirrzl (x* +6) OK 04
X—
1)10 2)0 3)8 4) oo
xZ—
26. Boruncnuts npeaen GpyHKIuY : lirrZ} X_: OK 04
x%Z—
21. BbruuciuTh npesen nociaenoBaTeaIbHOCTH: lirr31 X_: OK 04
1) 6 2)9 3)0 4) He CYIIECTBYET
28. Berauciuts npenen GpyHKmm: lirrzl (x? +16-5x) OK 04
X—
2_
29. BbruncnuTh npezen nociaea0BaTebHOCTH: lirr?} z 33X OK 04
X— X—
a) 6 0)9 B) 3 T')HE CYILECTBYET
3 2
30. BerauciuTe npenen nocnenoBareabHOCTH: lim % OK 04
X—00 X
31. 3 OK 09
OnpeneneHHbIil HHTErpai I3X2praBeH:
2
1)19 2)18 3)35 4)27
32. 2 OK 09
3
OmnpeneneHHbIil HHTErpaji j 4x~dx paBeH
1
1)36 2)17 3)16 4)15
33. JluamMeTp OCHOBaHHUS KOHyca paBeH 42, a anuHa oOpasytomed paBHa 75.| OKO09
Haiigure BbICOTY KOHYCA.
34. Bricora koHyca paBHa 4, a guamerp ocHoBaHus — 6. Haiinure | OK 09
00pa3yromnyo KoHyca.
35. Berancnuth 00beM UIMHAPA, €CITH PAIUyC OCHOBAaHUSA 3, BhICOTA 1. OK 09
1) 9m; 2) b, 3) 3m; 4) 2m.
36. Pagunyc mapa paBen 1cm, yemy paBeH o6beM mapa’? OK 09
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1) 16w cm3; 2) 32mem 3) gn oM, 4) %n oM.

37. Y1ops10ueHHOE MHO>KECTBO, OTJIMYAIOLIEECS TOJIBKO OK 09
HOPSIIKOM >JIEMEHTOB, Ha3bIBACTCH ...

38. CoOpbITHE, KOTOPOE 0053aTEILHO TPOU30UIECT, HA3BIBACTCA . . . OK 09
39. Beranciuts Py OK 09
1)4
2)16
3)24
40. CoObITHE HAa3BIBACTCA ..., €CJIM OHO HE MOYKET IIPOU30UTH B pe3yJIbTaTe OK 09

JaHHOI'O UCIIbITaAHUA.

CamocrosiTenbHas padoTa.
Bapuanrt 1

Ne 1. U3zBecTHbI KOOpaAMHATHI BepinH Tpeyroasauka CDE: C (-3; 4; 2), D (1; -2; 5),
E (-1; -6; 4) DK — mennana tpeyrompuuka. Haitnure DK.  ( OK11)

Ne 2. anbl wetsipe Touku A (2; 5; -3), B (-2; 3; -4), C (-6; 1; -5), D (-2; -1; -4). Ykaxure

—_— — — — —— ——

AB, BC, DC, AD, AC, BD

CpCaru BCKTOPOB paBHBIC BEKTOPBI.(OKO07)

Ne 3. Ilpu kaxoMm 3Hauenun (3Hauenmsx) k Bexropsr 2(0-KK2)  b(=35+5-9)

NEePHEHANKYIAPHBI? (OK07)

Ne 4. Hansr xoopaunatel Touek: C (3; -2; 1), D (-1; 2; 1), M (2; -3; 3), N (-1; -1; -2).
Haiiaute kocunyc yrina mexay sekropamu CD u MN (oki1)

Ne 5. B tpeyronsanke ABC nansl koopauHatsel Bepuud A (-1; 2; 3), B (2; -1; 0),
C (-4; 2; -3). Beruriciure nepuMeTp TpeyroiabHHKa.-( OK02)

Bapuanm 2

Ne 1. M3BecTHBI KOOpAUHATHI BepinuH Tpeyroibauka ABC: A (2; -1; -3), B (-3; 5; 2),
C (-2; 3; -5). BM — menunana tpeyronpanka ABC. Hatigure nmuay BM.  ( OK11)

Ne 2. Hausr uetsipe Touku A (2; 7; -3), B (1; 0; 3), C (-3;-4; 5), D (-2; 3; -1). Ykaxurte

—_— — — — — ——

AB, BC, DC, AD, AC, BD

Cpeau BEKTOPOB paBHBIE BEKTOPHI. .(OK07)

Ne 3. BbIsICHHTE, KOJUIMHEAPHbI 1 Bekropsr &= 41 —3]+9K b=21-1,5j+2,5K oo

a@m-1m)

n

Ne 4. TIpu kakoM 3HaYE€HHH M BEKTOPBI b (-2 4:3-M) pepnengukymspHb? (

OK11)
Ne 5. Jlansr xkoopmunatel Touek: A (1; -1; -4), B (-3; -1; 0), C (-1; 2; 5), D (2; -3; 1).

Haitgure KoCUHYC yriia MeXJ1y BEKTOpaMu AB y CD (OK11)
18




YpaBHEHUS MPSMBIX Ha TUNIOCKOCTH U B TIPOCTPAHCTBE
CamocTosiTenbHas paboTa

1.YpaBHeHue NpsiMOi, TAHTEHC yTiia HAKJIOHA KOTOPO paBeH 2,
U KOTOpas npoxoaut yepe3 Touky M(1; 3), umeert Buj ... ( OK03)

1) y+2x-1=0 , x=2y-1 y=2x+1 v=05x+1

2) 3). 4),

2x+5y—-3=0  yv=kx+2

2.M3BeCTHO, 4TO MPSIMbIE B3aMMHO NEPIEHAUKYISPHBI. Toraa

3HaYeHue K paBHoO ...
1) 04 2). 2,5 3). -2,5 4).0,4 (OK04,)  (OK02,)
3. YpaBHeHueM npsMoii, mpoxoasiei yepe3 Touku A (2; -4) u B (5; -1) sBnsercs ...

1)_3}-'—5x+22=[l 2). x+y+2=0 3). x—y—6=0 4)_1—}-'+2=[l

4. YpaBHEHHE NMPSMOMW, TAHTEHC yTJIa HAKJIOHA KOTOPOH paBeH 2, (oKk10.)
U KOTOpas Mpoxoaut yepe3 Touky M(1; 3), umeer Buf ...

r=2v-1

1) vy=2x+1 2). v+2x-1=0 3). v=05x+1 5). 1

5.Ha mmockocTu 3amanel ABE MPAMBIE CBOUMU YPAaBHEHUSAMU (OK07)

3y—2x+6=0 , iy +4x+7=0 * JlaHHBIE TIPSAMBIE HE TIEPECEKAIOTCS TIPH t PABHOM ...

o |
lad | SO

1). 2).— 6 3).-0,375 4).

Kpusbie BTOpOro mopsiaika

CamocrosiTeibHas padora

Bapmuanr 1. (OK03)

1. CoctaBuTh ypaBHEHHUE DJUIMIICA, €CJIM €r0 BEPIIUHBI HAXOJSATCS B TOUKaX Bl(—8; 0) u

B,(8;0), a doxycrr B Touxax F(0;—6)u F,(0;6)

2. CoctaBuTh ypaBHeHHE dmudnca ¢ (okycamu Ha ocu OX, eclid ero OoJibiias MOJIyoCh

2
paBHa 14, a SKCLEHTPUCHTET &€ = g ( OK05)
3. CocTaBuTh ypaBHEHHE THIIEPOOIEL, el ee BepmmHbl Haxomsarcs B Toukax A (—3;0) u
A, (3;0), poxycel — B Toukax F(—5;0)u F,(5;0). - (OK11)
Bapmanr 2. (OK03)
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2 2
Xy
1. Haiftu BepimHbl, POKYCHI, SKCHEHTPUCUTET U ACUMIITOTHI TUNIEPOOIIBI . — -1

36 64

2. CoctaBUTh ypaBHEHHE Mapabojbl ¢ BEPUIMHOW B Hauyaje KOOPAMHAT, €ciu ee (POoKyc
Haxoxautes B Touke F(3;0). ( OK05)

3. CocraBuTh ypaBHEHHE MapadOibl C BEpPIIMHOW B Hayale KOOPAMHAT, €CIH €€
JUPEKTPUCON CITYKUT IpsMast x=-4. (OK11)

Bbruucienue u NMPUMEHECHUE HpOHSBOIlHOﬁ

CamocrosiTeibHas padora
1. HaiiauTe npon3Boanyro GpyHKnum Y = X3+ COSX.  OKOL,

1) y=3x?—sinx 2)y=x3—sinx 3)y=3x2+sinx 4)y=x%n3 + sin x
2. HaiiuTe mpou3BOAHYIO PYHKIIMU Y=2X —SIN X.  OK02

1) y=x>-cosx 2)y=x’2—sinx 3)y=2-cosx 4)y=1+cosx

3. Haitnute npousBoanyto pynkuuu y=2 + 1. OK03
1)y'=2"-In2 2) y'=x-2** 3)y:|i2 4)y=x.22" 41
4. Haiigure npousBoanyro GyHkmun y= -e* + 3x3, OKO05

1) y'=e* + 3x 2) y=-xe¥+9x* 3)y'=-eX+9x?  4)y=-e*1 +9x3.

5. Haiigure npoussoanyro Gynxunun y=e>* — In(3x — 5) OK04
1) v'=2e2x - 3 2 =2e2X _ 1 —p2X _ 3
)y=2e 3x-5 )y=2e 3(3x—-5) 3)y=e 3x-5
4) /=2 - 1
)y=e 3(3x —5)
6. Bropast mpousBogHas y” (X) GyHkun y(X)=4 x*-2X uMeeT BUI OKO06
1) 2) 3) 4)
4 8 6 7

7. CkopocTh Tena onpefensercs o popmyine V(t) = 5t + t2. Uemy paBHO

MOMEHT BpeMeHHU to=1c?

OK11 yckopeHue Tena B

1)

2)

3)

4)

16

6

17

34

20



8. Touka aBmxkercs mo 3akoHy S(t) = 2t - 3t. Uemy paBHO ycKopeHHe B MOMEHT to=1c?

OK11
1) 2) 3) 4)
15 12 9 3
9. HaifT mpoMeXyTKM BO3pacTaHus GPyHKIUH: y = - X° + 3X. OK11
1) (-00;-1], [1;00) 2) BO3pacTaeT Ha 3) (-1;1) 4) [-1;1]
D(y)

IoBbINIEHHBIN YPOBEHD.

10. Haiitu sxctpemMymbl pynknun: y = x> + 9. OK11 OKo06
11.Haiiti HamGomnbIee 1 HAMMEHbIIEE 3HAYEHNS: y=X>- 1 Ha  oTpeske [-2;1].

12. HaifTu npoMeskyTKH BBITYKIOCTH BHH3: Y = - X° + 3x. OK05

- o Tl'
13. MarepuanbHas TOUKa JBHXKETCS MO 3aKOHY: S = Sin X (Mm). Haiitu yckopeHue ABUKEHHs TOUKU Yepes 2

CeKyH/bl OT Hauasna aeuxkeHusd. OK07

IIpoayKkTHBHBIIN:
14. Haiiti momians Guryp, orpaHiYeHHbIX creayromumMu pyakuusmu: OK09

y=sinx,y=0,x=0,x=2m.

15. OHpe)IeJ'II/ITB MaKCUMAJIbHYIO BBICOTY TOABEMA KAMHS, 6pOI_I_IeHHOFO BCPTHUKAJIBHO BBCPX CO CKOPOCTLIO

(18t - 3t?) m/c. OKO01
Tema: OcHOBBI TEOPUM BEPOSITHOCTEH M MAaTEeMATHYECKOH CTATHCTHKH
CamocrosiTesbHas padora
Bapmuanr 1
1.CKOABKUMH CIIOCOOAMHU MOXKHO COCTABUTh TPEXIIBETHBII OKO03

M0JIOCATHIN (iar, eciau UMeeTcsl MaTepua S5 pa3InyHbIX 1IBETOB?

2.CKOJBKO YEThIPEX3HAYHBIX YUCET MOXKHO COCTaBUTh U3 udp 1,2,3,4 OK04

IIPU YCIOBUH, YTO KaKJask U(Ppa MOKET COJAEPKATHCS B 3allMCHU YKCIa JIUIIb HEYETHOE YNCIO pa3?

3. Pemnre ypasuenne C; > +2x=9. OKO05

4. U3 konoael B 36 KapT BBITACKMBAIOT JIBE KapThl. KakoBa BEpOSITHOCTh M3BJIEYb MPU 3TOM 2 Ty3a?

OKaOe,,

Bapmuanr 2
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1. B sxt-xiy6e cocrout 9 uenoBek. M3 HUX HaZ0 BRIOpATh MpeEACeaaTelis, 3aMECTUTEISI, CEKpeTaps U
ka3Haues. CKOJIbKUMU criocobaMu 3To MokHO crenats? OKO03

2. CKOJIbKO YeThIPEX3HAYHBIX YHUCET MOXKHO COCTaBUTh U3 1udp 1,2,3,0 OK04
IpU YCIOBUH, YTO KaXKIas udpa MOKET COAepKaThCs B 3alIMCH YUCIIa UMb | pa3?

3. Pemmre ypasuenne C77 =x* —13. OKO05

W3 xonmonel B 36 KapT BBITAaCKMBAIOT TpU KapTbl. KakoBa BEpOSTHOCTH TOro, 4YTO BCE OHU TY3bI?
OKOe.,,

Bapuanr 3

1.13 30 uieHOB CIIOPTUBHOTO KiTy0a Ha/l0 HE TOJIBKO COCTAaBUTh KOMaHy U3 4 4eNOBEK [ y4acTUs B
YeTBIPEXATAITHOM AcTadere, HO U OIPEICIUTH MOPSIOK BEIX0Ja CHOPTCMEHOB Ha 3Tarbl. CKOJIBKHUMU
criocobamu 310 MOXkHO crenats? OKO03

2.CKOJIBKO TPEX3HAUYHBIX YHCET MOKHO cocTaBUTh u3 mudp 1,2,3 OK04

IpH YCIOBUU, YTO LIU(DPBI MOTYT IOBTOPATHCA?
3.Pewmre ypasuenne A7, —C. =79. OKO05

4.B ypHe HaxoauTcs 3 6enbIx U 4 yepHbIX mapa. KakoBa BepOATHOCTb TOTO, YTO BBIHYTHIE U3 Hee
HayZJauy ABa mapa okaxyrcs oensimu? OKO06

Bapuanr 4

1. B ropoackoit gyme 30 yenoBek. M3 HUX Ha/o0 BIOpaTh MpeAcenaTeNsl U TPEX €ro 3aMECTUTENICH.
CKOIBKMMH CcIIoco0aMu 2TO MOXKHO caenath? OK03

2.CKOJIBKO TPEX3HAYHBIX YHCEJI MOKHO COCTaBUTH U3 1udp 1,2,3,4,0 mpu ycrioBuu, 4To Kaxaas mudpa
MOKET COAEPKAThCS B 3alUCH Yucia Juub 1 paz? OK04

3.Pewmre ypasuenne A —6CI > =0. OKO05

4.B ypHe HaxoauTcs 2 Genbix, 3 KpacHbIX U 16 uepHbIX mapoB. Kakosa OKo06

BEPOSITHOCTH TOT'O, YTO U3 BHIHYTHIX U3 HEE Ha yAauy JABYX LIAPOB OJAMH OKa)KeTCs OeNbIM, a Jpyroi
KpacHbIM?

O3HaKOMHTEJbHBI YPOBEHb.

3aganue 1. Haiitu npou3BoHyio cyMMbL: 8x% + 4x OKO03,
a)16x + 4 6)8x+4 B) 0 r) 8x3 + 2x2.
X3 X2
3aganue 2. BerancnuTh npesen nociueaoBaTeabHOCTH: lim R OKo04

x—oo X+1

a)0 0)o0 B) 2 I') HET pelIeHni
3ananue 3. Boruncnaute npeaen GyHKIUM: lin% (x*+6) OKI11

a)10 6)0 B) 8 r) 0o

x2—
3ananue 4. Boruncnaute npeaen QyHKIUM: lin% XT: OK11
a)0 6)o0 B) 4 I') HET pelIeHni

3aganue 5. OnpenenuTs BUJI MOHOTOHHOCTH QyHKIHH: ¥ = 5X — 9. OK03,

22



a) yObIBaeT 0) Bo3pacraer B) MTOCTOSTHHAS ') HET OTBETA
2x-5

3amganme 6. Haiitu mpoussoanyto Gyakiun: y= In ) OKO09

2 2 2 3 1 1
a) = 0) In= B) - r) -

3 3 2x-5 3x+4 2x-5 3x+4

3amanue 7. Haiitu 3HaueHue npousBoaHoi ¢pyHkimu y = Sin2X mpu X = 0. OK01

a)2 6)0 B)1 r)—1

3aganme 8. Haiiti Bropyto npousBoaHyto: y = 9x2 -70. OK02
a)9 0)18 B)0 I)HET OTBETA

3aganme 9. MarepuanpHas TOUKa ABIKETCS Mo 3akoHy: S = 3t3+2t%-8 (M). Haiftn ckopocTh IBUKEHHS

TOUYKH yepe3 2 CEKyH]Ibl OT Hauana aeuxenus. OK09

a) 24 6) 2 B) 44 r) 32

3aganue 10. OnpenenuTts NPOMEKYTKH yObiBaHus GyHKIHM: y = X° —3x.  OKO04

a) (-00;-1], [1;00) 0)R B) (-1;1) r) [-1;1]

PenpoayKTHBHBIN ypPOBEHb.

3ananme 11. Haiitu s3kcTpeMymbl QyHKIUU: y = XX_+150 OK11
3aganme 12. CocTaBuTh ypaBHEHHE KacaTelbHOi: Y= X2+ 2X, Xo = 1. OK11
3aganue 13. Berunciuts Heonpeaenéuupiii uuterpat: [ (3x%+ 4x)dx OKo09

IIpoxyKTHBHBI YyPOBEHb.

3aganue 14. HaiiTu ckopocTh JBMKEHMSI TOUKH U YCKOPEHHUE uepe3 2 CEeKyHJbl OT Haudaja JIBUKEHUS,

€Clin (bOpMy.TI& AJI BBIYUCIICHUA ITYTH paBHA:

S=t* + 3t%- 3t (m/cex).

N ctg x dx
3aganue 15. BoIMOIHUTH IOACTaHOBKY B HEONIPEIEIEHHOM HHTETpaIe: —
SN~ X
Bapmuanr 2.
O3HaKOMHTEJIBLHBIN YPOBEHb.
3ananue 1. Haiitu npoussoanyio passoctu: 5x2 -10. OK03
a)10x - 10 0)10x B) 0 T) HeT peueHni
3 2
3ananue 2. BerauciuTh npeelt mociea0BaTeIbHOCTH: lim % OK04
X—00
a)0 6)c0 B) 2 r)5
3ananme 3. Haiitu 3HaueHue npou3BoaHOM y = COS3X mpu x = 0. OK11
a)0 6)c0 B) 2 ') HET peICHUI
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3aganne 4.Haiitn BTOpyIo nmpon3Boanyo QyrKkmpn: y = 12x3 OK11

a) 36 0)72x B) 0 r) 3x*
3aganme 5. MatepuanbHas TOUKa ABMKETCA 110 3aKoHy: S = 2t3+3t%-5 (m). HaiiTu cKOpOCTh IBUKEHHS
TOYKH 4epe3 2 CEKyHbl OT HavaJla IBUKEHUS. OKO03,
a) 36 0)72 B) 0 r)31
3aganme 6. Haiiti mpoMexyTKy Bo3pacTaHus GYHKIMH: y = - X° + 3X. OKO01,
a) (-00;-1], [1;00) 0) BO3pacraer Ha B) (-1;1) r) [-1;1]
D(y)
2_
3aganue 7.BpluncinuTh npeaesn nocaea0BaTeaIbHOCTH: lirr31 z - > OKo09
X— -
a) 6 0)9 B) 0 I') HE CyIIECTBYET
3aganne 8. Boruucauts Heonpenenénnbii uarerpan: [(4x — 7)dx OKo01
a) 2x% — 7x 6) 2x2—7x + C B) 0 r) 31

3aganue 9. OnpenenuTh BUJ MOHOTOHHOCTH QyHKIMH: Y = 9x — 1. OKO02

a) yObIBaeT 0) Bo3pacraer B) IIOCTOSTHHAS ') HET OTBETA

3aganue 10. MatepuanbHas TOUKa JBUKETCS 110 3aKOHY S = 3 + 4t —6.
Onpenenuth YCKOPEHUE ABUTKEHUSI TOUKH Yepe3 2 CEKYHbI. OKo09

a) 6 0)9 B) 12 r) 16

PenponyKTUBHBIN YPOBEHD.

3ananme 11. Haiitu skcTpeMymbl QyHKIUU: y = :zz OKo04
3aganue 12. Haittu Hanbonbltee 1 HaUMeHbIee 3HAYEHNS: y=4x?-4Ha  otpeske [-4;1]. OK11

3aganue 13. Boruuciants 3Hau€HNE TPOU3BOAHOMN CII0XKHON (YHKIIUH:

y=Inv2x + 3 mpu x = 0,5. OK11
IIpoayKTHBHBII YPOBEHb.

3aganue 14. Teno BIKeTCS MPAMONMHEHHO co ckopocThio V(1) = (2t + 1) m/c. Haiinure myTs,
IpOIEeHHBIN TEJIOM 3a MPOMEXKYTOK BpeMmeHu oT t=1¢ g0 t=3c. OK09

tg x dx

3aganue 15. BpImonHUTH  NOACTAaHOBKY B HEONPEACHEHHOM  MHTErpaje: _[ cOSZ X

OK11
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III. Onucanue opraHu3any OLEHUBAHUA M NIPABUJI ONIpeesIeHUs Pe3yabTaToB

OllICHUBaHUH1.
YpoBeHb TOATOTOBKH CTYIEHTOB MO Yy4eOHON AMCIMIUIMHE OICHUBACTCS B Oawiax: «5» («OTIUUHOY), «4»

(«xopotioy), «3» («yIOBIETBOPUTEIBHOY), «2» («HEYIOBIETBOPUTEIBHO)) WU 3aU4TE€HO/ HE 3a4TEHO.

OHGHKa «KLOmiudHo» - 06yanOIHHﬁCH IIOKa3bIBACT IIOJIHBIEC H FJ'IY6OKI/IC 3HaHUA IIPpOrpaMMHOI0
Marcpualia, JOrM4HO U AapTYMCHTUPOBAHO OTBCYACT HA IIOCTaBJICHHBIN BOIIPOC, a TaKKC NJOIOJIHHUTCIBbHBIC
BOIIPOCHI, ITOKAa3bIBACT BBICOKHIM YPOBCHb TCOPCTHYCCKUX 3HAHUIA. HpaKTI/I‘ICCK}’IO 4acCTb BBIIIOJHACT Ha

100%.

Onenka «xopowo» - OOYyYaIOLIUICS TOKa3bIBACT TIyOOKHE 3HAHHS MPOTPaMMHOTO MaTepuaa,
rPaMOTHO €ro H3jaraer, JOCTATOYHO IOJHO OTBEYAET HA IOCTABJICHHBIM BOMPOC U JOMOJHUTEIbHBIC
BOTIPOCHI, yMmelo (OpMyIUpyeT BBIBOABI. B TOXe BpeMs NpU OTBETE JAOMYCKACT HECYIIECTBCHHBIE
norpemHocTy. [IpakTrueckyto yacte BoinoaHseT Ha 90%-80%.

OreHKa «y0osnemeopumenbHoy» - 00yJarOIIHIACS TTOKA3bIBACT IOCTATOYHBIC, HO HE TIIyOOKHE 3HAHHUS
IPOTPaMMHOTO MaTepuaia; MpH OTBETE HE JOIMYCKAeT IpyObIX OMMOOK WM MPOTHBOPEUYHUH, OJHAKO B
(GOpMyIMPOBaHUU OTBETA OTCYTCTBYET JOJDKHAS CBS3b MEX/Y aHAJIM30M, apryMEHTAIlMeld M BBIBOJAMHU.
J1J1s IO Ty4eHuUs IPAaBUIIBHOTO OTBETA TPEOYETCS YTOUHSIOIME BOMPOCHI. [IpakTHYECKy O 4acTh BBITIOJIHSCT
Ha 70%-60%.

OneHKa «Hey0os1emeopumenbHo» - OOYYAIONIUICS TOKa3bIBACT HEJOCTATOYHbIC 3HAHMUS
NPOrPaMMHOTO0 MaTepualia, HE CIIOCOOCH apryMEHTHPOBAHO M TIOCJIEJOBATEIIbHO €ro H3Jararh,
JIOITyCKaeTcsl IpyOble OMMOKM B OTBETaX, HEMPAaBWIBHO OTBEYACT HA IIOCTABJIICHHBIA BOIPOC WIIH
3aTpyaHseTcs ¢ orBeToM. [IpakTrueckyro 4acTh BhINOIHSAET HA MeHee 50%.

JuddepeHnnpoBaHHbIN 3a4eT MPOBOJUTCS B MEPUOJ IK3aMEHAIMOHHON CECCUU, YCTAaHOBIIEHHOM
KaJIeHJapHbIM Y4eOHBIM TpauKOM, B pe3yibTaTe KOTOPOTO MpPEroiaBaTelieM BBICTABISETCS HTOTOBas
OIICHKA B COOTBETCTBUU C IIPABUJIAMH OTIPEJICIICHUS PE3yJIbTaTOB OIICHUBAHMUS.
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No | ITpaBuiib Coneprxanue Bompoca Komneren
Ne HBIN s
OTBET
1 i 2 OK 04
1. Haitru; ' X+ 2
Xx—>1
2 . 1+x3 OK 04
Haiitn lim 2 + 2x2
X —> 00
1) 2) 3) 4)
1 0 -1 (o)
3 I sin5x OK 04
3.Haitru ' X
X—0
3 2
4 Berauciuth npenen nocnenoBareabHOCTH: lim ZXX:}X OK 04
1)0 2)oo 3)2 T') HET peleHu
5 Brraucnuts npeaen GyHKIUN: lirrZ} (x%+6)
1)10 2)0 3)8 4) o OK 04
xZ—
6 Boruncnuts npeaen GpyHKIUY : lirrZ} XT: OK 04
x%Z—
! BbIuuciinTh npeen nociuea0BaTeIbHOCTH: lirr31 X_: OK 04
1) 6 2)9 3)0 4) ne CYILECTBYET
8 Boeruncnuts npeaen GpyHKIuu: lirrzl (x? +16-5x) OK 04
X—
X2— X
9 BbraucnuTs npezen nociae10BaTeIbHOCTH: lin?} X_: OK 04
a)6 0)9 B) 3 T')HE CYIIECTBYET
3 2
10 BreraucnuTh mpezen mociae10BaTebHOCTH: lim % OK 04
X—00 X
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