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Pabouas nmporpamMmMa cocraBieHa Ha OCHOBaHUM TPeOOBAHUI:

— DenepanbHOrO0  TOCYAApCTBEHHOIO  00pa30oBaTeIbHOIO  CTaHAapTa
cpenHero npodeccuonanbHoro odpazoranus Ne 1550, yTBep)kI€HHOTO MPHUKA30M
MunucTtepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®eneparuu ot 09 nexalps
2016 r;

— yueOHOro 1iaHa BopoHekKckoro Koieaxka poOOOTOTEXHUKH U
KOMITBIOTEPHBIX TeXHOJOruil mo creuuaibHoctu 15.02. 10— " Mexarponuka u

n

MoOusbHast poOoToTexHuKa ", yTBepxkaeHHOro Ilemarormyeckum coBeTOM OT

16.12.2019 r. npotokomn Nel

Nunexc — 15.02.10 MP

CocraBurenb: NpenogaBaTeb. O.B. KypasneBa




1. OBIIAA XAPAKTEPUHCTHKA IUCHHHIVIHHbBI

1.1. I]lenv u nnanupyemoie pe3yiomamuvl 0C60EHUA OUCUUNTIUHDL

B pesynbprare u3ydeHus mNpo¢deCCHOHAIBHOTO AUCHMILIUHBI CTYACHT JOJKEH
OCBOUTb OCHOBHOW BHUJ JEATEIBHOCTH - WU3MEPEHUS U COOTBETCTBYIOILIME EMY
o0111e KOMIETEHIIMY U TPO(HECCHOHATIbHBIE KOMITETEHITUH:

1.1.1 B pe3ynbTate OCBOECHUS JUCUUILINHBI CTYACHT JI0JKEH:

Ymers: AJIT'EBPA

* BBINOJHATh apu(MeTHUYECKHE IEHCTBUS HaJ 4YHCIaMH,
coueTass YCTHbIE W  TNHCbMEHHBIE  TPUEMBI,  HAXOJIUTh
NpUOJIMKEHHBIC 3HAYCHUS] BEIMYMH W MOTPEITHOCTH BBIYMCICHUIN
(aOcontoTHasT W OTHOCUTENbHAs); CpPaBHUBATh  YHCIIOBBIE

BBIPAKECHUS,;
* HAXOJWTh 3HAYECHHS KOpPHs, CTENEHH, Jorapudpma,
TPUTOHOMETPUYECKUX

BBIDA)KCHUNM HA  OCHOBE  ONPENCICHHs, MCHOJIb3YysS IMpPHU
HEOOXOJMMOCTA WHCTPYMEHTAJIbHBIE CPEJCTBA; IOJIb30BATHCS
MPUOJIMKEHHOM OLIEHKOMN MPU MPAKTUYECKUX pacyeTax;

* BBINOJHATH MPEOOpa3oBaHUSI BBIPAKECHUH, TPUMEHSIS
dbopMyJbl, CBSI3aHHBIE CO CBOMCTBAMU CTeNEHEH, Jjorapudmos,
TPUTOHOMETPUUECKUX (PYHKITHI;

* WCIIOJIb30BaTh MPUOOPETECHHBIE 3HAHUS M YMEHUSA B
MPAKTUYECKOMN IEATENbHOCTH U TOBCETHEBHOM KU3HMU:

* JJISl TIPAKTUYECKUX pacueToB Mo QopmyiaM, BKIHOYas
dbopmyIibl, CcoOAEpKalllMe CTENEHU, paguKaibl, JOTapuPMbl U
TPUTOHOMETPUUECKHE (PYHKIIMH, UCTIOIB3YSI MPU HEOOXOAUMOCTH
CIIPABOYHBIC MATEpPUajbl U MPOCTECUIINE BBIYUCIUTEIBHBIC
YCTPOMCTBA.

DOyHKUMHA U TPaPUKH

BBIYHCIIATh 3HaUCHUE (PYHKIMU MO 33JaHHOMY 3HAYEHUIO
aprymMeHTa IpH pa3IudHbIX crioco0ax 3aanus GyHKIUU;

OTpEJENSTh OCHOBHBIE CBOMCTBA YHCIOBBIX (YHKIIHA,
WJUTIOCTPUPOBATH UX HA TpaduKax;

CTpOUTH TpadUKU W3yYEHHBIX (DYHKIMH, WIUTFOCTPUPOBATH
1o rpauKy CBOMCTBA JIEMEHTAPHBIX (QYHKITUN;

MCIIOJIB30BaTh MOHATHE (DYHKIIMU VISl OTMCAHUS U aHaJii3a
3aBHUCUMOCTEH BEJIUYMH;

UCIIOJB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
MPAKTUYECKOMN JIEATEIIbHOCTU Y MOBCEIHEBHOU )KU3HU:

JUI.  ONMUCAaHMS C TOMOUIBIO  (YHKIUH  pa3IMYHbBIX
3aBUCUMOCTEH, MpPEACTaBIeHUsS UX Tpaduuecku, UHTEPHpETAIU
rpauKOB.




Hauaja maTeMaTH4eCcKOro aHajimn3a

HAXOAWUTh MMPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIONIb30BaTh IMPOM3BOJMHYIO JUIS HM3yYEHHUS CBOMWCTB
GyHKIIUN U TIOCTPOCHUS TPaUKOB;

PUMEHSATD TIPOU3BOHYIO IS TIPOBEICHYSI
NPUOIMKEHHBIX BBIYMCICHUHA, pEIIaTh 3aadyd MPUKIATHOTO
XapakTepa Ha HAXOXKICHWE HAMOOJBIIETO W HAMMEHBIIETO
3HAYCHUS,

BBEIYHCIIATh B MPOCTEUININX CIy4asx IJIOMATA U 0OBEMBI C
UCIIOJIb30BaHUEM OIPEICTICHHOTO HHTErpaa;

HCNOJIb30BaTh MNMPUHOOpPETeHHbIEe 3HAHUSI M YMEHHUSI B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCeHEBHOM KU3HU JIJIS:

pellleHUs] TPUKIAAHBIX 3aJady, B TOM YHUCJE COIHMAJIbHO-
PKOHOMHMYECKUX M (DU3NYECKUX, HA HAUOOJIbIINE W HAUMCHBIIIHEC
3HAYCHMS, Ha HAXOXKJICHUE CKOPOCTH U YCKOPEHMUSI.

YpaBHeHMs U HEPABEHCTBA

pemarb palrOHAIIBHBIE, IIOKA3aTeJIbHbIE,
aorapu(pMHUYECKHeE, TPUTOHOMETPUUECKUE ypaBHEHUS,
CBOJISIIIMECS K JIMHEHHBIM M KBaJIpaTHBIM, & TAK)KE€ aHAJIOTUYHBIE
HEPABEHCTBA U CUCTEMBI,

UCITI0JIb30BaTh TpapuecKuil METOI PEIICHUs] YPABHEHUH U
HEPaBEHCTB; U300paxkaTh HA KOOPJMHATHOM IJIOCKOCTU PELICHUS
YpaBHEHUH, HEPABEHCTB U CUCTEM C JIByMs HEM3BECTHBIMU;

COCTABJISITh W pEIIaTh YpPAaBHEHUS W  HEPaBEHCTBA,
CBSI3BIBAIOIIME HEWU3BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B TOM
YHCIIe MPUKIIAIHBIX) 3a7a4ax;

pemath nuddepeHnraibabpie  ypaBHeHHs | mopsiika ¢
pa3IENAOMKUMHUCS IEPEMEHHBIMU.

HCI0JIb30BATh NPUHOOpPETEeHHbIe 3HAHUS W YMEHUS B
NMPAKTHYECKOM AeSITeJIbHOCTU U NMOBCEAHEBHOM KU3HU:

. IUISL TIOCTPOCHMSI WM WCCIIEIOBAaHUSI MPOCTEHIINX
MaTeMaTHYECKUX MOJEICH.

I'EOMETPUA

pacrio3HaBaTh Ha YepTekax U MOJEISAX MPOCTPAHCTBEHHBIE
(bOpMBI; COOTHOCHUTH TPEXMEpPHBIE OOBEKTHI C WX OINHUCAHUSIMH,
N300pKEHUSIMU; OTIMCHIBATH B3AaUMHOE PACTIOJIOKEHUE MPSAMBIX 1
IJIOCKOCTEW B MPOCTPAHCTBE, apPIyMEHTUPOBATH CBOM CYKJICHHS
00 3TOM pacCIONIOKEHNH; aHATU3UPOBATh B MPOCTEHIINX CIydasx
B3aMMHOE PACIIOJIOKEHUE OOBEKTOB B MPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEIa;
BBITIOJTHSTH YEPTEKU 0 YCIOBUSIM 3a/1a4;




CTPOUTH MPOCTEHINHE CeYeHUs KyOa, MPU3MBbI, TTUPAMHUJIBI;
penaTh IJIaHUMETPUYECKUE W TPOCTEHIIHNE CTEPEOMETPUICCKUC
3a/1ayd Ha HaXO0XKJICHHE F'eOMETPHUYSCKHMX BEIIMYWH (IJIMH, YTJIOB,
TJI0IIaIe, 00BEMOB);

UCITOJIB30BaTh IPU PEIICHUU CTEPCOMETPUYCCKHX 3ajad
IUTaHUMETPHYCCKHUE (DaKThl B METOJIbI; TPOBOJIUTH JI0OKA3aTCIIbHBIC
pacCyXKJIeHUs B XOJI¢ PEIICHUS 3a/1aY;

HCIO0JIb30BAaTh MNMPHOOpEeTeHHbIe 3HAHUSI W YMEHHUS B
NPaKTUYECKOI 1esiTeJIbHOCTH M NMOBCETHEBHOM KU3HM:

UL UcclenoBaHus — (MOACIHMPOBAHUSA)  HECJOKHBIX
MPAKTUYECKUX CHUTyallMid Ha OCHOBE W3Y4YEHHBIX (opmyn u
CBOMCTB  (uryp; BbIUMCIEHUS O00BEMOB MW  IUIOLIAJCH
MOBEPXHOCTEH  MPOCTPAHCTBEHHBIX  TE€N  MPU  PEIICHUU
MPaKTUYECKUX  3a7a4, HUCIOJIb3ys TNpU  HEOOXOJIUMOCTH
CIIPABOYHUKH U BBIYUCIUTEIIbHBIE YCTPOICTBA.

3HaTh:

3HAYeHHe MAaTeMATHYeCKOi HayKM [UIs pCIICHUsS 3ajad,
BO3HUKAMOIINX B TCOPHH W NPAKTHKE, IUPOTY M B TOXKE BPEMS
OrPaHWYCHHOCTh TPHMCHEHUS MATEMaTHUYCCKHX METOJOB K
aHaJIM3y W MCCICAOBAHUIO TPOIECCOB M SBJICHUN B MPUPOIC U
OOILIECTBE;

3HAaYeHHe NPAKTHKH H BONMPOCOB, BO3HHUKAIONIUX B CaMOM
MaTeMaTuKe Uil (OPMUPOBAHHS M PA3BUTHS MaTEMaTHYCCKOMH
HAyKW;, HWCTOPHIO  pa3BUTUSA  IOHATHS  YKCIIA, CO3JaHHS
MaTEMaTHYECKOT0  aHaju3a, BO3HUKHOBEHHS M  Pa3BUTHSA
TCOMETPHH;

YHHBEPCAJbHBII XapaKTep 3aKOHOB JIOTUKA MaTeMaTHYECKUX
pacCyXJACHHMI, WX NPUMEHHMOCTh BO  BCeX  00JacTIX
YEeJIOBEYECKOH JIEATEILHOCTH;

BEpPOSITHOCTHBII XapakrTep Pa3IUYHBIX IIPOIIECCOB
OKPY>KaIOIIEro MHUpPA,;

BKJIAJ] POCCHHCKHX ¥ 3apy0e:KHbIX Y4YeHBIX, OKa3aBIIW

HauOoJIbIIIES BIUSHHUE HA Pa3BUTHC MATCMATHUKH.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUTLIMHBI
2.1. O6bem y4eOHOM AMCUUITUHBI U BUABI Y4eOHOH paGoThl

Bun yueOHoii padoTnl O0bem yacoB
O0bem yueOHOI TMCHUTIINHBI 292
CymMmapHas yueOHasi Harpy3ka Bo B3aUMOJAEiCTBHH C penogaBaTejieM 268
B TOM YHCJIE:
TeopeTHdeckoe 00yueHne (M MPaKTHIECKUE 3aHATHS) 268

24 Dx3ameH (2
POMEXKYTOYHAs aTTeCTALUs

ceMecTp)




2.2. Ctpykrypa pucunmuinnbl (Conepikanue pa3aenoB cM B 11.2.3)

] O0beM IUCLMILIMHEI, Yac.
HanMeHoBaHus CXMMap Obyuenue no M/IK
pa3nenos bl 00BeM B mom uucne
Harpy3Ku, Bcero
JACIUITIAHBI qac. Jlekmy | mpakThd
u eCKHe
Paznen 1 12 12 6 6
Paznen 2 27 27 13 14
Paznen 3 27 27 13 14
Paznen 4 37 37 18 19
Paznen 5 90 90 40 50
Paznen 6 20 20 8 12
Paspen 7 15 15 8 7
Paznen 8 15 15 7 8
Pa3nen 9 15 15 8 7
Paspgen 10 10 10 5 5
Bcero: 268 268 132 132




2.3. TemaTn4yecKuii IJIaH U coJiepKaHUe YUeOHOI TUCIUTTHHBI

HaumeHoBaHne ConepixaHue y4eOHOr0 MaTepHaJia, NpaKTHYecKHe 3aHATHS, O0beM yacoB
pa3esioB M TeM caMocCTosITe/IbHAsA padoTa 00y4yarommuxcs,
1 2 3
Pasieu 1. Beenenue. PazBurne MoHATHSA 0 YHCiIe. DJIE€MEHTDI 12
BbIYUCJIUTECJIbHON MATECMATHKMU.
Tema 1.1 2
JlelicTBUTENIbHBIE Harypanbubie uncna. J[poousie yrcina. OtpunarensHbie ynciia. PanyonansHeie u
yrcina. OCHOBHbIE UpparoHaIbHble giciaa. OCHOBHbBIE 3aKOHBI AEUCTBHI HaJ PAIOHATBHBIMHU
3aKOHBI IEUCTBUI gucnamu. [lepuogiaeckue qpoou.
Tema 1.2 IToHsiTHE O MHUMBIX U KOMIUIEKCHBIX YKCIax. ' eoMeTpuueckass HHTEpIpeTalus 2
[ToHsiTHE O MHUMBIX M | KOMIIJICKCHBIX YHCEII.
KOMIUIEKCHBIX YHcIax. | Momynap KOMIUIEKCHOTO YHCIIA.
CamocrositensHas padota: TpuroHomerpuueckas GopmMa KOMIUIEKCHOTO YHCIIA. 2
JlelicTBus HaJl KOMIUIEKCHBIMH YMCIIaMU B TPUTOHOMETPUUECKOH (hopme
Tema 1.3 CroxeHue , BRBIMUTaHUE, YMHOKEHHE U IeIeHHEe KOMIUIEKCHBIX YHCET, 2
JelicTBus Haz 3aJlaHHBIX B anreOpandeckoit hopme.
KOMIUTEKCHBIMHA
.gHCITaMH.
Tema 1.4 2
. [lorpenraoctu AOGCoIoTHAs MOTPEIIHOCTh ¥ TPaHUIIa a0COMIOTHOH MOTPEITHOCTH
MIPUOJINIKECHHBIX npUOIMKEHHBIX 3HAYCHUH uncel. BepHble v 3Havarue udpsl ducia.
3HAYEHHUH YHUCEL. OTHOCHUTENbHAs MOTPEITHOCTE MPHONMKEHHOTO 3HaueHNs yucia. OKpyrieHue u
MOTPENTHOCTh OKPYTIICHHSL.
Tema 1.5 1
JleicTBus HaJ
MPUOIMKECHHBIMH JelicTBus Hax NpUONKEHHBIMH 3HAYCHUSIMA YUCET C YIE€TOM TPaHHMI]
3HAYCHUSIMH YHUCE]I. norpemHocTeil. Beraucnenus ¢ Hanepes 3aJaHHOH TOYHOCTBIO.
KourponbHas padora. 1
Paznen 2. Kopnu, cTenenu u jorapu(pmal. 27
Tema 2.1 OcHoBHBIE onpeaencHus. TeopeMbl paBHOCUIBHOCTH. HemoiHble KBaipaTHEIE 1
JIuneiinble u ypaBHeHUs1. DOpMyJIbl KOPHEH KBAJPaTHBIX YPaBHEHUM.
KBaJIpaTHBIC
YPaBHEHHUS. 1
CamocrosrtenpHas padora: I'padudeckoe penieHne THHERHBIX U KBaJAPATHBIX
YpaBHEHH.
Tema 2.2 JpoOHo-panoHaNbEHBIC YPaBHEHUS. AJITOPUTM PEIICHHS. 2
Hpob6Ho-
palMoHaIbHbIE
YpaBHEHHUS.
Tema 2.3 OcHOBHBIE CBOHCTBa MOy Isl. CHCTEMBI M COBOKYITHOCTH JIBYX HPEIJIOKECHUH. 2
VYpaBHenus, YpaBHeHUsI, coAeprKallre IIePEeMEHHYIO 10/ 3HAaKOM MOJTYJISL.
coJieprKaniye
MIEPEMEHHYIO 1101
3HAKOM MOJYJIsS
Tema2.4 2
Cuctemsl ypaBHeHUH. | OCHOBHBIC METO/BI PEIICHHS CHCTEMBI ABYX YPAaBHEHUH C IByMsI HEU3BECTHBIMH.
1
CamocrositenpHas pabota: Penienue cucteMsl AByX JIMHEHHBIX YpaBHEHUI C
JIBYMsI HEM3BECTHBIMU B 00IIIEM BHJIE.
Tema 2.5 HepaseHcTBa 1 11X OCHOBHBIE CBOWCTBA. JIMHeliHbIE HepaBeHCTBA. CUCTEMBI U 1
Jluneiinsle COBOKYITHOCTH JIMHEHHBIX HEPAaBEHCTB C OJIHUM HEU3BECTHBIM.
HEpaBEHCTBA.
CucteMbl TMHEHHBIX
HEpPaBEHCTB.
Tema 2.6 2
KBanparHslie n KBanparHble n 1poOHO-palioHaIbHBIE HEpaBEHCTBA. PelieHre HepaBeHCTB
IpoOHO- METOIOM MHTEPBaJOB.
panmoHaIbHEIE

HCpaBCHCTBA.




Tema 2.7. CrerneHb ¢ HATYPAITLHBIM, TIEJIBIM U TPOOHBIM TToKa3aTeneM. CTerneHb ¢ 1
Creness ¢ MPOU3BOJIBHBIM N10KA3aTeIEM U €€ CBOUCTBA.
IIPOU3BOJILHBIM
MOKa3aTeJIeM H €¢
CBONCTBA.
Tema 2.8 OmnpenesneHne 1 cBOcTBa KOpHS N-0if crenenu. [loHsTHE 00 HppaIIIOHATIEHOM 1
Kopens n-oii crenern | ypaBHeHHH. OCHOBHBIC METO/IbI PELICHUS HPPALMOHAIBHBIX YPaBHEHHH.
U €r0 CBOUCTBA.
Pemenne 2
HppalHOHATILHBIX CamocrositenpHas pabota: Pemenue nppanyoHaibHbIX ypaBHEHHN
YPaBHCHHUU. ITOJICTAHOBKOM.
IIpaxTuyeckoe 3anstue Nel: Borancienne kopHel U cTeneHei. 2
Tema 2.9 2
Jlorapudmsl u ux Jlorapugms! 1 UX CBOWCTBA.
CBOMCTBA.
JlecsTuunble u 4
HaTypaJbHbIE CamocrositensHas padbota: JlorapudmMupoBaHue 1 MOTEHIUPOBAHHE.
JorapupMbL.
[IpaxTrdeckoe 3ansTre No2: Brrancnenue gorapugmos. 1
IIpaxtraeckoe 3aHaTue Ne3: Pemenne ypaBHSHHM M HEPABEHCTB. 1
KonrponpHas padora. 1
Pa3zen 3. DyHKIUH, UX CBOMCTBA U rpaguku. CTeneHHbIe, 27
JorapugmMuuecKne M nNoKasarejbHble (PYHKIMH.
Tema 3.1 Oynukiun. YeTHble 1 HeYeTHBIC QyHKIMA. Bo3pacratomue u yObIBaromme 1
OYHKIUHT U UX ¢ynkuun. [lepnonuyeckue GyHKIUM.
OCHOBHBIE CBOWCTBA.
CamocrositensHas padota: O6paTHas GpyHKUus, ee CBOWCTBA. 1
1
[paxTrdeckoe 3ansTre Ned: BrimoaHeHHE S3CKN30B rpaduKoB GYHKIINI 110
3a/1aHHBIM CBOKCTBaM.
Tema 3.2 HUccrnenoBanne GyHKIMN, 3a1aHHBIX TPAapUKOM MO OOIIEH cXeMe UCCIIeTOBAHMS. 1
Hccnenoanue ITocTpoenne rpadrka QyHKIMH 10 3aJaHHBIM CBOHCTBAM.
(hyHKIHH. Ipaktrdeckoe 3ansatue Ne 5: MccnenoBanue 1o o61meii cxeme rpapuKoB 1
GyHKIHI.
Tema 3.3. CreneHHas 1
¢byHkuus, ee cBorictBa | OnpeneneHne CTENeHHOM (YHKIINS, €€ CBOWCTBA U IpaduK.
1 rpad K.
Tema 3.4 1
IToxa3zarenbHas Onpejenenne nMokasaTelbHOH QyHKIMH, € CBOMCTBA U rpaduK.
(byHKIMSA, ee cBOMCTBa
U rpaduk.
Tema 3.5 ITonsiTue 0 moKa3aTeIbHOM ypaBHEHUH. Penienre nokazareiabHblX YpaBHEHUH 1
Pemenne YpaBHHBaHHEM OCHOBAaHHH, METOOM IOJCTAaHOBKH U TPYNITUPOBKHU. PereHne
MOKa3aTeIbHbIX MIPOCTEHIINX MTOKA3aTEIbHBIX HEPABEHCTB.
YpaBHEHHH U CamocrostensHas paboTa: Pemenue nokasaTeIbHBIX YpaBHEHHH METOIOM 2
HEpPaBEHCTB. MOYWIEHHOTO JICJICHNUSI.
ITpaxkTudeckoe 3aHaTHEeN6: Perienne nmoka3zaTebHBIX YpaBHEHUN 1 HEPABEHCTB. 2
2
Tema 3.6 CucteMsl IoKa3aTeIbHBIX ypaBHEHUH. OCHOBHBIE METO/IbI PEIICHHUS.
CucreMbl
MIOKa3aTeJIbHBIX
YpaBHEHHUH.
Tema3.7 2
Jlorapudmrmaeckas Onpenenenue orapupMuIecKoi GyHKINHU, € CBOHCTBA U TpaduK.
(GyHKIHs, ee CBOWCTBA
U TpaduK.
Tema 3.8. 2
Pemenne [onsTre 0 norapudmMuyeckoM ypaBHeHHH. PerieHne npocTenimx
JorapupMIUIECKUX JorapupMHUYECKIX ypaBHEHUH, pellIeHne TOTeHINPOBAHUEM H ITOICTAHOBKOM.

YpaBHEHUU U
HEpPAaBEHCTB.

Pemenne npocrednnx jorapu)MUIecKuX HEPaBEHCTB.




IIpaktudeckoe 3ansaTueNe7: Pemenue morapuMUIEeCKUX ypaBHEHUHN U
HEpaBEHCTB.

Tema 3.9. 2
CucreMbl CucrteMsl norapudmudeckux ypaBHeHUH. OCHOBHBIE METOIBI PEIICHHS.
NOTapUPMUIECKUX [ lnarrrgeckas pabota Ne§: PEIICHIE CHCTEM MOKA3aTeIbHBIX 1l 2
ypaBHCHIN Jorapu(pMUIECKUX ypaBHEHHUH.
IpaxTrdeckas pabota Ne9: Pemenne 3anau mo pazmen «DyHKIHNY. 2
KonrponsHas pabora. 1
Paznen 4. OCHOBBI TPUTOHOMETPHH. 37
Tema 4.1 Pagnannoe uzmepenue ayr u yrios. @opmyina nepexosa OT IpagyCcHOro 2
PanguanHoe u3MepeHus K paauaHHomy. dopMyia nepexosa oT paJUaHHOTO U3MEPEHUs K
HU3MEPEHUE OyT U rpagycHoMY. JUTMHA TyTH OKPYXHOCTH.
YIJIOB.
Tema 4.2 EavHUYHBINA KPYT ¥ €IMHUYHAS OKPY>KHOCTb. [10y10’KUTEIbHBIE U OTPULIATEIbHBIE 2
O0600meHne TOHATHS | TyTH U YIIIbl. J{yTy U yIiabl, OoJbIIne 21.
JYTH.
Tema 4.3 OmnpeneneHne TPUTOHOMETPHIECKUX (QYHKINH YUCIOBOTO aprymMenTa. Oomactu 2
Tpuronomerpudeckue UX ONpe/eNICHHs ¥ 3HaUeHUH. 3HAKW TPUTOHOMETPUYECKUX (QYHKIIHH.
(yHKIIMH YHCIIOBOTO
apryMeHTa, 3HaKH UX
3HAYEHUN.
Tema 4.4 OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECCTBO. 3aBUCMOCTb M€Ky TAHTE€HCOM U 2
OcCHOBHBIE KOTaHT'€HCOM. TaHI€HCOM U KOCHHYCOM, KOTAHT€HCOM M CHHYCOM.
TpPUTOHOMETpUUeckre | BrlpakeHne TPUroHOMETpUUECKHX (PYHKLMIT Yepe3 CUHYC.
TOXJIECTBA.
Tema 4.5 BeipaxkeHue TpuroHoMeTpruueckux (QyHKIUI yepe3 cuHyc. BripakeHue 2
Bripaxenne TPUTOHOMETPHUYECKUX (DYHKIUH Yepe3 KOCHHyC. BripaxeHue
TPUTOHOMETPUUECKHX TpUrOHOMETpUUeCcKHX (pyHKUMIT yepe3 TaHreHc. Beipaxenue
¢byHKIMii uepes TPUTOHOMETpPUUECKUX (QDYHKLMH Yepe3 KOTaHIeHC.
IpyTHe.
Tema4.6 [TeproAMYIHOCTD TPUTOHOMETPUUECKHUX (HYHKIIUH. 2
IlepuonuunocTs
TPUTOHOMETPHUUECKHUX
GhYHKIMH.
Tema 4.7 CBoiicTBO MOITyTIeproaa KOCHHYCA U CHHYyca. TpuroHoMeTpraeckue GyHKINU 2
DopmyIsl aprymenra (m/2+a). Tpuronomerpudeckue GyHKIIUN apryMenTa (T-o).
MIPUBEICHNSI. Tpuronomerpuyeckue GpyHKIUHM aprymenTa (m+a). TpuronoMmerpryeckue
(yakuuu aprymenta (3m/2-o) Tpuronomerpudeckue GyHKIHN apTyMEeHTa
(3n/2+a).
Tema 4.8 DopMyITBI CIIOKEHUS. 2
Tpuronomerpuueckne
GbyHKIUN
anredpandecKkoi
CYMMBI JIBYX
apryMeHTOB.
Tema 4.9 TpuroHoMmeTpuveckre QYHKIIUH YIBOCHHOTO apTyMEHTa. 2
Tpuronomerpuueckue
(GYHKIMH YABOEHHOTO
apryMeHTa. CamocrostensHas padota: TpuroHomerpnieckue GyHKIIMH TTOJIOBHHHOTO 2
apryMeHTa.
Tema 4.10 CymMa u pa3HOCTh cuHYcoB. CyMMa U pa3HOCTh KOcUHYcoB. CyMMa U pa3HOCTh 1
[IpeobpazoBanue TaHT€HCOB.
anredpandecKou
CYMMBI
TPUTOHOMETPUYECKUX 1
(Gynxuuit B CamocrosTenbHas paboTa: BripakeHne TpPUrOHOMETPHUYECKUX (GYHKINH depes
IIPOU3BE/ICHUE. TAHTEHC ITOJIOBUHHOTO apTyMEHTA.
Tema 4.11 Cgoiicta dyHknum Y=SiNX u ee rpadux. OCHOBHBIE CBOMCTBA U TpadhuK 1
CaoiicTBa ¢ynkium Y= CoSX. OcHOBHBIE cBOWCTBA M rpaduk ¢pyHKIMH Y=tgX. OCHOBHbIE
TPUTOHOMETPUYECKUX | CBOMCTBA M rpaduk GpyHKIMHU Y=CtgX.

(QyHKIMH 1 BX




rpaduku.

Tema 4.12

[IpeobpazoBanus [IpeobpazoBanus rpaduKoB HAa IPUMEPE TPUTOHOMETPUICCKUX (YHKITHH.

rpadukoB

TPUTOHOMETPUUECKHUX

¢GyHKIHH.

Tema 4.13

OO6patHsbie

TPUTOHOMETPUUECKUE

¢GbyHKIUU. Oynkius, o0OparHas cunycy. OyHkiwus, oOpaTtHas kocuHycy. OyHKIws, 00paTHas
TaureHcy. OyHkius, o0paTHas KOTAHTEHCY.
IIpaktuueckoe 3ansatue Nel(Q: Beruncienue 3Ha4eHUI BbIpaXKeHUH, COAEpIKAIIUX
00paTHBIC TPUTOHOMETPHYCCKUE (DYHKITHH.

Tema 4.14

Pemenne Pemrenne ypaBHenus SinX=a.Perenue ypaBHeHUs cOSX=4a. Pelenne ypaBHeHUsI

MIPOCTEUIIINX tgx=a. Pemenue ypaBHeHus ctgx=a.

TPUTOHOMETPUUECKHUX

YPaBHEHUI.

Tema 4.15

Pewmenue Pemenne TpUroHOMETpUUYECKHUX YPABHEHUM IIOCTAHOBKOM, Pa3JI0KEHUEM Ha

TPUTOHOMETPUYECKUX | MHOXKHTEIH. PereHre oqHOPOIHBIX TPUTOHOMETPHUUECKIX YPaBHEHHH.
YpaBHEHMI.

CamocrositensHas pabota: Penienue ypaBHeHui asinX+bcosx=c.

IIpaktuueckoe 3anarueNel 1: Pemenue TpUroHOMETpUYECKUX YPaBHEHUIM
pas3HOro BUJA.

Tema 4.16

Tpuronomerpuueckue

HEPABEHCTBA. Pemenne npocreidmux TPUrOHOMETPUYECKUX HEPABEHCTB. .
IIpaxTrdeckoe 3ansTre Ne 12: BrimonHeHne ynpakxHEHUH Ha IpeoOpa3oBaHme
TPUTOHOMETPUUYECKUX BBIPAXKCHUN U PELICHNE YPAaBHEHUN U HEPABEHCTB.
KonTponbnas pabora.

Pa3zpnea 5. Hauana MaTeMaTH4eCKOro aHAJIN34.
Tema5.1 IToHsTHE O YMCIIOBOI MOCIEIOBATEIHHOCTH. beckoHeuHO Manas 1 OECKOHETHO
IIpenen nepemeHHON 6onpmast BenumauHbl. CBsi3b Mexxay 0. M. 1 6. 6. OcHOBHBIE CBOMCTBA OECKOHEYHO

BenuuuHbL. Teopembl o | ManbiX. [ToHsTHE O MIpeaene nepeMenHoit. TeopeMsl 0 npezenax.
npezenax.

TemaSs.2 Brrunciienue npenena GyHKIUN. PackpeITHe pa3muyHOTO BUAA
IIpenen pyHkunu. HEOIIPEAEIEHHOCTEN.

CaMocrosTenpHas pa60Ta: beckoneuno-mairre BCJIIMYMHBI, X OCHOBHBIC

CBOWCTBA.
TemaS.3 [pupamenne aprymenTa u GpyHkwn. HernpepsIBHOCTE (GyHKIINH.
HemnpepsiBHOCTD
GyHK1IMY. CamocrosTenbHas pabota: beckoHedHO-00bIIIe BETUUHHEI.
Tema5.4 Ckopoctb nameHnenus: pyHkimu. OnpeneneHne npou3BoaHoH pyHkimn CBsi3b
IIpousBonHas MEX/1y IIPOM3BOJHOM U HENIPEPBIBHOCTHIO.
¢GbyHKIUN.

CamocrostensHas padota: CBs3b IPOM3BOAHON C HENIPEPHIBHOCTHIO (PYHKIINH.
Tema$5.5 [paBuna muddepenurponanns. Tabnuma TPON3BOJHBIX 3J€MEHTAPHBIX
DopMyJibl (hyHKIHH.
nudhepeHITpOBaHuS.

IIpaxTryeckoe 3ansatue Nel3: BrrauciaeHue npou3BoAHBIX.
Tema5.6 Ilonstue o cnoxHo# GyHKIMHU. [Tpon3BOIHAS CIOKHON QYHKIHH.

IMpowusBogHas




CIIOKHOW (DYHKITHH.

CamocTrosrenpHas padora: I[Tpon3BogHbIe 0OPATHBIX TPUTOHOMETPHUECKUX
(byHKIMA.

Tema$5.7 Haxoxxnenue 3HaueHUil MPOU3BOAHBIX B TOUKAX.

[Ipumenenne popmyr

muddepenuuposanus. | I[Ipakrudeckoe 3ansitie Ne 14: BpruucieHue 3HaUCHUM TPOU3BOIHBIX B 3a[AHHBIX
TOUKaX.

Tema5.8 I'eomeTprueckuii cMbICI IPOU3BOAHON. YpaBHEHUE KacaTeIbHOW M HOpMau K

I'eomerpudeckue rpaduKy QyHKIHH.

MPUIIOKEHUS

IIPOU3BOJHOM.
CamocrostenbHas pabota: Auddepernnan GpyHKIHN, €T0 TEOMETPHIESCKHNA
CMBICIIL.

Tema 5.9 Du3n4YecKuil CMBICH IPOU3BOIHOM.

dusnueckue

MPUIIOKEHUS

MIPOM3BOTHOM.

TemaS.10 Dopmyna a7 HaX0XKISHIS TPHOIMKEHHOTO 3HAYCHUS (PYHKIIUH.

IIpumenenue

MIPOU3BOJHOM AJis

TIPUOIIMKEHHBIX

BBIYUCIICHHUIL. IIpaxtudeckoe 3anstue Ne 15: IIpuMeHeHure Ipou3BOJHOM.

TemaS.11 [IponsBoaHas BTOPOTO MOpsAKa, €€ (PU3MIECKHA CMBICIL.

[MpousBoaHas. 2 —ro
HOpsI KA.

Tema5.12
Bo3spacranue u
yObIBaHHEe (HYHKINH.

[Tpu3Haku Bo3pacTaHus U yObIBaHUS QYHKIUH. AJITOPUTM HCCIIETOBAHUS
(yHKIINM Ha BO3pacTaHUE U yObIBaHHE.

Tema 5.13 [TonsiTue o Makcumyme u MUHUMYMe GyHKIMU. [Ipu3zHaku Mmakcumyma u
HccnenoBanue MHHUMYMa. AJTOPUTM HCCIEI0BaHNUSA QYHKIMN HA MAKCUMYM U MUHHMYM.
¢$byHKIWH Ha

MaKCUMYM H

MUHHMYM.

Tema 5.14

Haubonsiee u HawubOomnpiree 1 HaMMEHbIIeE 3HAUYCHUS (DYHKI[HMK HA OTPE3KE U Ha
HalMEHbIIIee 06ECKOHEYHOCTH.

3HAuEHHs] PYHKIIHH.

CamocrodrenbHas paboTa: MpaKTUYECKHe 3a4a4l Ha HaX0XK/IeHHE HanOOIbIINX U
HaVMCHBIINX 3HAYCHUN (PYHKIUH.

Tema 5.15

. Hanpasnenue
BBIMTYKJIOCTH Tpaduka
¢yakuun. Toukn

Hampasienue Beinykioctu rpaduka ¢pynkuun. Touku nepernda. [Tpasuio
HaXO’KICHUS TOYEK Meperuoa.

neperuba.

Tema 5.16

Hccnenosanue HccnenoBanue mo o01meit cXxeMbl HCCIIe0BaHUS.

GYHKIMI C TOMOUIBIO

MIPOU3BOJHOM.
CamocrositenbHas paboTa: ACUMITOTHI rpaduka QyHKIUH.
IIpaktuueckoe 3ansatue Nel6: MccnenoBanue 3aJaHHBIX (HYHKIIUHA.
IIpaktuueckoe 3anarue Nel7: Pemienue ynpa)xHeHUN Ha BBIYUCIEHUE U
MPUMEHEHUE IPOU3BOAHBIX.

Kontponsnas pabora.

Tema 5.17

Heonpenenennsiii ITepBooOpa3zHas Gynkuu. HeonpeaeneHHbINM HHTETPAI U €T0 OCHOBHBIS

HHTETpaJl U €ro cBoiicTBa. Tabmmma HHTErpaios.

mpocTeme

CBOICTBA.




Tema 5.18 Beruncnenve nHTErpasioB. 2
Hemnocpencreennoe
MHTCIPUPOBAHHC. TIpaxkTrueckoe 3aHaTHe Nel8: MHTerpupoBaHue IPOCTERITNX (DYHKIHH. 2
2
CamocrositesnibHas paboTa: HHTETPUPOBAHKE TI0 YaCTSIM.
Tema 5.19 Mertoz 3aMeHBI IEpEMEHHOM. 2
WnTerpupoBanue
IIOJCTaHOBKOM.
CamocrositenpHas padora: dusnueckue NPUI0KEHHUs HEONPEEICHHOTO 2
MHTETpaja.
[pakrrueckoe 3anstue Ne 19: nTerpupoBanue GpyHKIMH pa3HbIMU CIIOCOOaMHU. 2
Tema5.20 2
OnpeneneHHbIH [onsiTue 06 onpenenenHoM uHterpaie. @opmyna Hetotona-JleiOnuna.
HHTETPAJT U €r0 OcCHOBHBIE CBOICTBA.
OCHOBHBIE CBOIICTBA.
2
CamocrostensHasa padboTa: Pu3nuecKre NPHII0KEHHS ONPEICICHHOTO HHTErpaa.
Tema 5.21 2
Brruncnenue Brruucnenue onpeaeneHHbIX HHTETPAIOB HETIOCPECTBEHHBIM HHTETPUPOBAHUEM
OTpeNIeIeHHBIX C MOMOIIBIO TaOJIUIIBIL.
HHTETPAIOB
HETI0CPEICTBEHHBIM [Ipaktrueckoe 3ansTre Ne20: BerarcineHue onpeieneHHbIX HHTErpaaoB 2
HHTETPUPOBAHUEM. NPOCTEHUIINX (HYHKIHH.
Tema 5.22 2
Brruncnenue Meron 3aMeHbI IEPEMEHHOM.
OTpeNIeIeHHBIX
UHTETPAIOB
MHOJICTAHOBKOM.
Tema 5.23 2
[Tpumenenne Bugp! mtockux ¢uryp n GopMyisl UX IUIOMIAgeH.
OTpeNIeIeHHBIX
HUHTErpajoB AJst
BBIYHCIICHUS =
ILTOIAEH TUTOCKHX [paxTrdeckoe 3ansTre N2 1: Beramcnenne miomianeit miockux Guryp. 1
¢buryp.
Tema 5.24 1
Tlonstue o O6mue nouatus o nuddepeHmaIbHOM YpaBHEHHH.
g pepeHIHaTEHOM
YpaBHEHHH.
Tema 5.25 2
Pemmenne Omnpenenenne u anroputM pemenus 1Y mepBoro nopsaka ¢ pa3aeisiomuMucs
nmuddepeHmanbHbpIX MepEeMEHHBIMH.
ypaBHeHHH 1-r0
TopsiJiKa ¢
Ppa3aeNAIOIMUMHUCS
TIepeMEHHBIMH.
CamocrostensHas pabota: Jluneitnsie auddepeHnuanbaple ypaBHeHUS 1 -To 1
TOPSIIKA.
IpakTryeckas pabora Ne 22: Pemenwne /1Y 1 mopsaka. 1
IIpaxTryeckas padora Ne 23: VIHTEerprpoBaHUE U €T0 IPUMEHEHHE. 1
KonrponsHas pabora. 2
Paznen 6. JlekapTOBbI KOOPAMHATHI M BEKTOPHI HA IJIOCKOCTH M B 20
MPOCTPAHCTBE.
Tema 6.1 [IpsimoyronbHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE. BBeneHUe 1eKkapTOBBIX 1
Bgenenne KOOPJAWHAT B IPOCTPAHCTBE.
JIeKapTOBBIX
KOOpJAUHAT B
MIPOCTPAHCTBE.
Tema 6.2 Paccrosinne mexay Toukamu. JleneHue oTpes3ka B JaHHOM COOTHOILIECHHU. 2

IIpocreiimue 3anauu




B KOOpAWHATAaX.

IIpaktudeckas pabora Ne24: Pemenue 3a1ad B KOOpAWHATAX.

Tema 6.3 2
Bekropsr Ha Bekrtops! Ha mimockocTu U B mpoctpancte. [lonsaTue Bexropa. Yrom Mexmy
TUIOCKOCTH U B BEKTOPaMH.
MPOCTPaHCTBE.
CamocrostensHas paboTa: Yo Mexay NpsMOH U OChIO. 2
Tema 6.4 2
JeticTBus Han JHeiictBus Hag BekTopaMu. CKalsipHOE MTPOU3BEACHNE BEKTOPOB.
BEKTOPaMH.
CamocrositensHas pabota: Pasnoxenue BekTopa B IeKapTOBOM Oasmuce. 2
IIpaxTrdeckas padora Ne 25 Pemenne nmpocTedninx 3aad ¢ BEKTOPaMH. 2
Tema 6.5 2
YpaBHEHUS NPSMBIX YpaBHEHUS NPSAMBIX, HapaIEIbHBIX OCSIM KOOPAMHAT. Y paBHEHUE NPSAMOH,
NIPOXOALIEH Yyepe3 HayaJlo KOOPAUHAT. Y paBHEHUE NPSAMOM, IPOXOAALIel uepes
JIB€ TOUKH. YpaBHEHUE NPSMOH B OTpe3Kax.
1
CamocrositenpHas padota: Kpussle 2-ro nopsiika: OKpy»XKHOCTb, 3JUTHIIC,
runepOoJa.
IIpaxtrdeckas padora Ne 26: CocTaBlieHHe ypaBHEHUH MPSIMBIX.
KontposbHas pabora. 1
Paznen 7. HpﬂMI)Ie H IIVIOCKOCTHU B ITIPOCTPAHCTBC. 15
Tema 7.1 Omnpenencnns 1 0603HaueHNs. OCHOBHBIE CBOHCTBA INIOCKOCTH. B3anMHoe 1
OCHOBHBIC TIOHATHUSL | PACIIOJIOKEHUE MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
CTepeOoMEeTpHUH.
IpaxTrdeckas pabora No27 Pemenne 3a1a4 Ha MCIIOF30BaHUE AKCHOM U 1
CJIC/ICTBUH U3 HUX.
Tema 7.2 1
[TapannensHOCTH [TapannensHble IpsAMasi U INIOCKOCTh. YTOJI MEKAY CKPEIIMBAIOLUTUMHUCS
MIPSMOH M TNIOCKOCTH. | TIPSMBIMH.
Tema 7.3 2
[MapannensHsie . apannenbHble I0cKOCTH. [IpH3HAK MapaIeIbHOCTH MIIOCKOCTEH.
TUTOCKOCTH.
Tema 7.4 2
[epnenaukynspusie | [Ipsmast, mepneHIUKYIIpHAS K INIOCKOCTH. 3aBUCHMOCTb MEXIY
IPSIMBIE U TMIIOCKOCTH. | TMapajyIeIbHOCTBIO U TIEPIIECHIUKYIIIPHOCTBIO MPSIMBIX U TIJIOCKOCTEH.
IlepnenquKynsp U HAKJIOHHAs. YTOJ MEXY NPSIMON U INIOCKOCTBIO.
[IpakTryeckas pabora Ne28: Pemenue 3amgay. 2
Tema 7.5 JIByrpaHHble U NuHEHHbIe yribl. [I10maas NpoeKIun I0CKoH QUTYpHI. 2
JIByrpanHslie u [epnenaukynsapHble IIOCKOCTH. MHOTOTpaHHBIE YTJIbL.
MHOTOTPaHHBIE YTIIbI
1
IpakTryeckas pabora Ne29: Pemenne 3a1a4 Ha HAXOXKICHUE IBYTPAHHBIX U
COOTBETCTBYIOIINX UM JINHEHHBIX YTIIOB.
IIpaktuueckas pabora Ne30: Pemenue 3amau o Beelt Teme. 2
KontponpHas pabora. 1
Pa3zen 8. MHororpaHHUKHY M IJIOIAAU UX MOBEPXHOCTEMH. 15
Tema 8.1 MHOrorpaHHMKH U UX OCHOBHBIE CBOMCTBA. 1
MHOTOTpaHHUKH U HX
OCHOBHBIE CBOWCTBA.
Tema 8.2 1
IIpusma. Ilnomans ee | Ilpu3ma u ee mOBEPXHOCTH
MTOBEPXHOCTH.
[Ipaktiueckas padora Ne31: Pemenune 3aa4 Ha HaXOK/I€HHUE 3JIEMEHTOB 1

IIPU3MBL.




Tema 8.3 [Tapannenenumes u ero CBOMCTBA. 1
[Tapannenenunen u
€ro CBOIMCTBa.
Tema 8.4 ITupamuia 1 ee MOBEPXHOCTD. 1
IIupamuna. [1nomans
ee MOBEPXHOCTH. IIpaxTrdeckas pabora Ne32Pemrenne 3agad Ha HAX0KJICHHE JICMEHTOB 1
MHPaMUJIBL.
CamocrostenbHas paboTa: YceueHHas mupamuaa. [Inomans ee mOBEpXHOCTH. 1
Tema 8.5 1
[IpaBunbHbIE [IpaBuIbHBIE MHOTOTPAaHHUKH.
MHOTOTPaHHHUKH
IIpakTrdeckas paboraNe33 Pemrenne 3amad Ha HaXOXKJICHHE JICMECHTOB 1
MHOTOTPaHHHKOB.
CamocrostensHas padota: [losrynpaBuiibHbIE MHOTOTPAHHUKH U X BUBIL. 2
IpakTryeckas pabora Ne34: PemieHue 3a1a4 Ha HAXOXKACHUE IUIOIIACH 2
MOBEPXHOCTH MHOTOTPaHHUKOB.
KonTponbHas paboTa. 2
Pa3znen 9. Tena BpalllcHUA M IIJIOINAAM MX ITOBEPXHOCTCH. 15
OcHoBHBIE TOHATHSL. [1710Ia1b TOBEPXHOCTH IIMIMH/ADA. 1
Tema 9.1
Hununnp. [nomans
€ro MOBEPXHOCTH. [MpakTnyeckas pabora Ne35: Penienue 3a1a4 Ha HAXOXKJICHHUE SJIEMEHTOB 1
IMJIMHApA.
CamocrosrtenbHas pabota: Bunsl nuinusamgpa. 1
Tema 9.2 OcHoBHBIe TOHATHA. [1To1I1a1h TOBEPXHOCTH KOHYCA. Y CEUEHHBIH KOHYC. 1
Konyc. [Inomaap ero
[IOBEPXHOCTH. [IpakTrdeckas padora Ne36: Pemerne 3a1a4 Ha HAXOXKICHUE YIIEMEHTOB KOHYCA. 1
CamocrosiTenbHas padoTa: YceueHHbI KoHyc. [Inomans ero moBepXxHOCTH. 1
Tema 9.3 OcHoBHble oHATHA. KacaTenpHas IocKocTs K cepe. [lmomans cdepsr.
ITap u cepa.
p 1 chep [MpakTryeckas pabora Ne37: Penienue 3a1a4 Ha HAXOXJICHHUE JIEMEHTOB 11apa 1 1
[Tnomans chepsl.
chepsl.
Tema 9.4 Yactu mrapa u cepsi. 1
Yactu 1rapa u cepsl.
2
CamocrositensHas padota: [Inomany mosepxHocTel chepuuecKix cerMmenTa u
nosca.
[Mpaktuueckast pabota Ne38: Pemenue 3a1a4 Ha HAX0XKJACHHUE DIIEMEHTOB BCEX TEI 2
BpAIlICHHUS.
KoHnTponbHas paboTa. 2
Pa3nea 10. O0beMbl MHOTOTPAHHHMKOB M TeJI BpalleHH. 10
Tema 10.1 ITonsatue oovema tena. OCHOBHBIE CBOHCTBAa 00BeMOB. OOBEMBI 1
[TonsTre obbeMa Tena. | Mapajuienenunena, IPU3Mbl U IUINHIPA.
O0BeMBI
napasJiesienunesa, CamocrostenbHas pabota: O6beMBI Tl BpallleHus], 00pa30BaHHBIX BpalleHHEM 1
TIPU3MBI M LIWIIMHADA. Pa3IMYHBIX KPHUBHIX.
[pakTryeckas pabora Ne39: Pemenne 3a1a4 Ha HaX0XKACHUE 0O0HEMOB 1
napanjenenuneaa, Ipu3Mbl U IUIHHIPA.
Tema 10.2 1
O6beM nmupaMuas! 1 O6wem nupaMuasl 1 KoHyca. O6beMm mapa.
KoHyca. O0bem mapa.
CamocrostensHas padora: O6beM MapoBOTO CIIOS, CETMEHTa U CEKTOPA. 1
[pakrryeckas padora Ne40: Pemenue 3a1a4 Ha HaXOXJICHHE 0O BEMOB 1
NMpaMuIbl ¥ KOHYyCa, [apa.
2

[Ipaktrueckas padora Ne41: Pemenue 3a1a4 Ha HaX0XJIeHHE 0O BEMOB
Pa3IAYHBIX Tell.




KonTponsHas pabora 2

3. YCJIOBUSA PEAVINBALINU JUCHUITJINHBI

3.1. /o peanu3anuu nNporpaMmMbl JUCHMILIMHBI J0JIKHBI ObITH MPeXyCMOTPEHbI
cJeAyouue crenuaJbHble MOMelleHUs:

O6opynoBanue yueOHOTO KaOUHETA: «MamemMamura
TexHu4eckue cpeacTBa OOYUCHHS: - HHTEPAKTHBHAS IOCKA U IIPOCKTOP
- HOYTOYK

Y4eOHOo-HarIsITHBIE TOCOOUS: - CTEHABI CO CIIPABOYHBIM MaTEPUAJIOM,
- IUTAKaThl IO BCEM pa3zeiiaM MaTEMATHKU

3.2. Uu¢popmanuoHHoe odecreyeHne peau3auu NporpaMmmbl

Jns peanuzauuu nporpaMMbl OMOIMOTEUYHBIN (OHII 00pa30BaTENbHON OpraHU3aluu
MMEET IEYaTHbIE W/WIM B3JEKTPOHHBbIE 00pa3oBaTEIbHbIE M HMH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHIyEMBIE AJIs UCIIOJIB30BaHUA B 00pa30BaTEIbHOM IIPOLIECCE.

YueOHasi AIMTEPATYPA OCHOBHAS

3.2.10CcHOBHBIE UCTOYHUKH:
Martgeesa, T. A. Marematuka : yue6Hoe nocodue st CI10 / T. A. Matseesa, H. I'.

Pepxkora, JI. B. IlleBenena ; mox penakiueii [{. B. AnekcanapoBa. — 2-¢ uzn. — Capartos,

ExarepunOypr : IIpodobpazoBanue, Ypansckuii henepanbubiii yausepeurer, 2019. — 215
c. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — TekcT : 31eKTPOHHBIH //
DnekTpoHHO-0nbmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/87821.html

3.2.2Maremaruka. [Tocooue mis moaroroBku Kk EI'D. Yacts 2 : yuebHOE mocodue /
coctaBuren M. IO. I'maskosa, H. H. HexkpacoBa. — Boponex : Boponexckuii
rOCyIapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHbIN yHuBepcuret, O6C ACB, 2013. — 78 C.
— ISBN 978-5-89040-518-0. — TekcT : 27eKTpOHHBIH // DIEKTPOHHO-ONOINOTeUHAs
cuctema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/55006.html (nara
obpamenus: 12.12.2019). — Pexxum mocTyma: 1j1si aBTOPU3HUP. TOJIH30BATENCH

3.2.3Maremaruka B nmpumepax u 3agavax. Yacte 1 : yueOHoe nocodue / JI. . Maiicens, A.
A. Epmomuukuit, 1. FO. Maukesuu [u 1p.] ; noa pepakuueit JI. 1. Maiicensi. — MUHCK :
Boimmitmras mikona, 2014. — 359 ¢. — ISBN 978-985-06-2499-4. — TekcT : 271eKTpOHHBIH
/I Dnextponno-o6ubmmoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/35494.htmi


http://www.iprbookshop.ru/87821.html

3.2.4Marematuka B mpuMepax u 3agadax. Yacte 2 : yuebHoe mocobue / JI. Y. Maiicens, M.
A. Kanyruna, M. B. JlamuanoBckas [u ap.] ; noxa penakiueit JI. . Maiicenst. — MuUHCK :
Beisiimas mkoina, 2014, — 431 ¢. — ISBN 978-985-06-2500-7. — TekcT : 37eKTpOHHBIN
// DnextponHo-6momoTteunas cucteMa IPR BOOKS : [caiiT]. — URL.:
http://www.iprbookshop.ru/35495.htm

YueOHasi AIUTEPATYPA JONOJHUTEIbHAS

3.2.5 COopHUK 3a/1a4 IO MaTeMaTHKe Ui MPOBEACHUS pyOeKHOTO KOHTpouIst B 8-11-x
Kiaccax : ydebnoe mocodue / A. B. AdanaceeBa, 3. H. bensinora, . B. baynosa [u mp.] ;
noj penakiuen A. B. AdbanacreBa. — MockBa : MOCKOBCKHI TOCY1apCTBEHHBIH
TexHudyeckui yauBepcutet umenu H.O. baymana, 2013. — 68 ¢. — ISBN 978-5-7038-3676-
/. — TekcrT : 37eKTpOoHHbIH // DnekTpoHHO-0nbmnoTeyHas cuctema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/31550.html (nata o6pamenus: 12.12.2019). — Pexum

J0CTyNa: JUIisl aBTOPU3HP. NOJIb30BATENEH

HNHTepHeT-pecypehl: ANEKTPOHHBIN YYEOHUK M0 AUCLUILUIMHE «MAaTEMAaTUKA.)

3.2.5 IIporpammHoe obecrieuenmne
Cucrema Microsoft Office.

3.2.6 D1eKTpOHHBIE pecypChl.
OBC: http://www. iprbookshop.ru/.

4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHHA /TUCHTUIIVIHNHBI

JIOCTHKEHNE TNYHOCTHBIX PE3YJIbTaTOB OLIEHUBACTCS HA KAYECTBEHHOM YPOBHE
(6e3 otmeTkn). CPOpMUPOBAHHOCTH METAIPEAMETHBIX U MPEAMETHBIX YMEHUN
OLICHMBAETCs B Oajiax mpernoaaBaTeIeM B MPOLECCe BBIIOJIHEHNS OCHOBHBIX
BUJIOB yU4€OHO 1€ATebHOCTH 00yUYarOIIMXCs, TECTUPOBAHMS, BHITTOTHEHUS
00y4arOIIMMUCS CAMOCTOATENIbHON padOThl, IO pe3yabTaTaM TEKYILIETrO KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALNH.

PGByHBTaTH 06yquH$I @opMBI 1 METOABI KOHTPOJIS U OLIEHKH
pe3yJIbTaTOB 00yUEHUS
IIpeameTHbIe pe3yabTaThl 00yueHus 1) -BbIIIOJIHEHHE IIPAKTUYECKUX 3a/laHUM Ha
c(pOpMHPOBAHHOCTb MPE/ICTABIECHHUH O HEOOXOJUMOCTH | 3aHATUAX; -yCTHBIH OIIPOC; -CaMOCTOSATENIbHbIE
JI0Ka3aTeNbCTB P 0O0OCHOBAHUY MaTEeMaTUYECKHIX paboThI; - KOHTPOJIbHBIE PabOTHI; -3K3aMeH

YTBEPXKACHUN U POJIM aKCUOMATHKH B TIPOBEICHUHU
JIelyKTUBHBIX pacCy>KACHUI;
2) copMHUPOBAHHOCTH NOHITUHHOTO anmapaTa 1o



http://www.biblioclub.ru/

OCHOBHBIM pa3ziefiaM Kypca MaTeMaTHKH; 3HAHUN
OCHOBHBIX TeopeM, (OPMYIT U YMEHUS UX MPUMEHSTh;
YMEHHS 10Ka3bIBaTh TEOPEMBI U HAXOAHUTH
HECTaHIapTHBIC CIIOCOOBI PEeIICHHS 33/1a4;

3) chopMUPOBAaHHOCTH YMEHUIT MOAETUPOBAThH
peaibHbIe CUTYallud, UCCIIEA0BATh TOCTPOCHHBIE
MOJIENIN, UHTEPIPETUPOBATh MOTYUCHHBIN pE3ybTaT;
4) chopMHUPOBAHHOCTH TIPENCTaBICHN 00 OCHOBHBIX
MOHATHIX MaTEMaTUYEeCKOTo aHaJN3a U UX CBOMCTBaX,
BJlaJIcHHE YMEHHEM XapaKTepU30BaTh MOBEACHUE
(hYHKITHIA, UCTIOTH30BaHKE TTOMYYSHHBIX 3HAHUN IS
OTIFICAaHUS W aHAJN3a PEabHbBIX 3aBUCHMOCTEH;

5) BIasieHue YMEHUSIMH COCTABIICHHSI BEPOSITHOCTHBIX
MOJIETIeH 10 YCIIOBUIO 3379 ¥ BEIYHACICHUS
BEPOATHOCTH HACTYIUICHHUSI COOBITHH, B TOM YHCIIE C
npuMeHeHneM (GopmMy KOMOMHATOPUKH M OCHOBHBIX
TEOpeM TEOPUHU BEPOATHOCTEW; UCCICIOBAHUS
CITy9JaifHBIX BEJIMYHUH T10 FX

JInuHOCTHBIE Pe3yabTaThl 00yUeHHs

1) poccuiickyro rpax/IaHCKyIo
WICHTUYHOCTb, TATPHOTH3M, YBAXKECHHE K
CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH
nepen PoguHol, ropaocTu 3a cBOM Kpaid,
cBoro Poauny, mporioe 1 HacTosIee
MHOTOHAIMOHAJILHOTO Hapoaa Poccun,
YBa)KEHHE TOCYJapCTBEHHBIX CHMBOJIOB
(repO, ¢utar, rumMH);

2) TpaXIaHCKYTO TIO3UIINIO KaK aKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO
00I11ecTBa, OCO3HAIOIIETO CBOU
KOHCTHUTYIIMOHHBIC TIPaBa U 0053aHHOCTH,
YBaKArOIIETO 3aKOH U MPaBOIOPSIOK,
00J1a1aF0IIET0 YYBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TpaJIUIINOHHBIE HAITMOHAJILHBIE
o0IIeueoBeYeCKie TYMaHUCTHIECKUE U
JIEMOKPATHYECKUE IICHHOCTH;

3) TOTOBHOCTH K ciyxeHuto OTedecTBy, ero
3aIIUTe;

4) c(hopMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U O0IIECTBEHHON TIPAKTHUKH,
OCHOBAHHOI'O Ha JINAJIOTe KYJIbTYp, & TAK¥KE
Pa3IUYHBIX GOPM OOIIECTBEHHOI'O CO3HAHUS,
OCO3HAHUE CBOETO MECTA B IMOJUKYIBTYPHOM
MUDE;

5) chopMUPOBAHHOCTH OCHOB CaAMOPA3BHUTHUS
Y CAMOBOCTITAHUS B COOTBETCTBUU C
00IIIeueIOBEYeCKIUMHU IIEHHOCTSIMH U
HeasaMu rpaskIaHCKOTO 00IIecTBa;
TOTOBHOCTH M CTIOCOOHOCTH K
CaMOCTOSTEIbHOM, TBOPUECKON U
OTBETCTBEHHOM JICSITEITLHOCTH;

6) ToJIepaHTHOE CO3HAHWE W TIOBEACHUEC B
MOJIUKYJIETYPHOM MHUPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JTUAJIOT C IPYTUMH
JIFOJIbMH, JOCTUTATh B HEM
B3aMMOIIOHUMAHHUSI, HAXOUTh OOIIUE LIEIH U
COTPYIHHUYATH JIJIS UX JIOCTHKECHUS,
CITOCOOHOCTH MPOTHBOCTOSTH UACOIOTHN




IKCTpEMH3Ma, HallMOHAIN3MA, KceHo(hoOuH,
JMCKPUMHHAITAH TI0 COITHATBHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHATBHBIM
MPU3HAKAM H JPYTHUM HETaTHBHBIM
COITUAITLHBIM SIBIICHHSIM;

7) HaBBIKH COTPYAHUYECTBA CO
CBEPCTHHKAaMHU, IETbMHU MJIAJIILIETO BO3pACTa,
B3POCIBIMH B 00pa30BaTeILHOM,
0O0IIECTBEHHO MOJIE3HOH, yueOHO-HCCIIeJ0BATENBCKOM,
IIPOEKTHOH U IPYTUX BUAAX JESITEIbHOCTY;
8) HpaBCTBEHHOE CO3HAHWE U TTOBEACHHIC HA
OCHOBE YCBOCHHUSI O0IICUEIIOBEYCCKIX
IIEHHOCTE;

9) TOTOBHOCTH M CITIOCOOHOCTH K
00pa3oBaHNIO, B TOM YHCIIE
camMo00pa30BaHMIO, HA IPOTSLKEHUH BCEH
KU3HH; CO3HATEILHOE OTHOILICHHE K
HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBUIO
yCcHenHoi mpohecCHOHATbHON 1
0OIIECTBEHHOH esITeIbHOCTH,

10) scTeTHUecKoe OTHOIICHUE K MUPY,
BKITIOYAsl OCTETHKY ObITA, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
0OIIECTBEHHBIX OTHOIICHHIA;

11) mpuHsTHE 1 peanu3aIuio NeHHOCTeH
30POBOTO U 0€30MacHOro oopasa KHU3HH,
MOTPEOHOCTH B (PU3UUECKOM
CaMOCOBEPIIICHCTBOBAHHH, 3aHSITHUSIX
CTIIOPTUBHO-03/I0POBUTEIIHHOM
ACATCIIbBHOCTBIO, HCIIPUATUC BPECAHBIX
MPUBBIUCK: KYPEHUS, YIIOTPEOICHUS
QJIKOTOJI5, HAPKOTHKOB;

12) GepekHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHUE K (PU3NYECKOMY U
MCUXOJIOTHYECKOMY 3710POBbBIO, KaK
COOCTBEHHOMY, TaK U JIPYTHX JIIOJIEH,
YMCHHE OKa3bIBATh IEPBYIO IOMOIIb,

13) oco3HaHHBII BEIOOD OyayIIeit
npodecCuu U BO3MOXKHOCTEH peann3aium
COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB;,
OTHOIICHUE K MPOPECCHOHATBHON
JISSITEIIBHOCTH KaK BO3MOYKHOCTH y4acTHsl B
PCUIICHUH JINYHBIX, 06H_ICCTBGHHLIX,
rOCyJIapCTBEHHBIX, OOIIEHAIIMOHAIbHBIX
pooieM;

14) chopMHUPOBAHHOCTH YKOJIOTUIESCKOTO
MBINJICHUSA, IIOHUMAaHUs BJIUSAHUA
COIUAITLHO-9KOHOMHUECKHUX TPOIIECCOB HA
COCTOSTHUE MIPUPOIHON U COIUATLHON
Cpeibl; MPHOOpETEHHE OITbITa KOJIOTOHATIPABICHHON
JIeSITEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIICHHE K CO3JIaHHIO
CeMbH Ha OCHOBE OCO3HAHHOI'O NPUHSTHS 23
LICHHOCTEN CEMENHON KU3HU.

MertanpeaMeTHbIe pe3yabTaThl 00y4eHHs
1) ymeHHe caMOCTOATEILHO ONIPEAEIISTh
LIEJTH JESITETLHOCTH M COCTABIATH TJIAHBI
JeSITEIbHOCTH; CAMOCTOSATEIIbHO
OCYILECTBIIATH, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JIEATEILHOCTD;




WCTIONTb30BaTh BCE BOZMOYKHBIE PECYPCHI IS
JOCTHKEHUS TTOCTABJICHHBIX IEJIel U
pean3aiuy TUIaHOB JISSATEIILHOCTH;
BBIOMpATH YCTCIIHBIE CTPATETUH B
Pa3TMYHBIX CUTYAITHIX;

2) yMeHHe POIYKTUBHO O0IIATHCS U
B3aMMO/JICHCTBOBATH B MPOLIECCE COBMECTHON
NEeSITeNTbHOCTH, YIUTHIBATH MO3UIHH JPYTUX
YYACTHHUKOB JIESTEIILHOCTH, 3P (PEKTHBHO
paspeiath KOH(DIUKTHI,

3) BIageHNe HaBBIKAMHU TI03HABATEIIHHOM,
y4e0HO-MCCIIeIOBATEIHCKON U MIPOSKTHOM
JeSITeIIbHOCTH, HABBIKAMU Pa3peIICHUs
po0JIeM; CITIOCOOHOCTD U TOTOBHOCTH K
CaMOCTOSITETHHOMY TTOMCKY METO/IOB
pEIICHUs IPAKTUYECKUX 33j1a4, TIPUMEHCHHIO
Pa3IUYHBIX METOOB MO3HAHUS;

4) TOTOBHOCTB M CIIOCOOHOCTB K
CaMOCTOSATEITHLHON HHPOPMAITHOHHOITO3HABATEIEHOMH
NesITeIbHOCTH, BIIaJICHNE

HaBBIKAMU TIOJTY9CeHUST HEOOXOIMMOM
nH(GOPMAITUH U3 CIIOBapeil pa3HBIX THIIOB,
YMEHHUE OPUCHTHPOBATHCS B PA3JINIHBIX
HMCTOYHUKAX HHPOPMAITUK, KPUTHUCCKU
OIIEHWBATh M HHTEPIIPETHPOBATH
MH(GOPMAITHUIO, TTOTYIAEMYEO M3 Pa3IUUHbIX
HMCTOYHUKOB;

5) yMeHue UCIIONb30BaTh CPECTBA
MH(OPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX
texHozorui (nanee - UKT) B pemennn
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpTraHM3aIMOHHBIX 33]1a4 C COOIII0IEHUEM
TpeOOBaHUI IPTrOHOMUKHU, TEXHUKH
0e301aCcHOCTH, THTUEHBI,
pecypcocOepekeHust, TPaBOBBIX U ATHUECKUX
HOPM, HOPM HH(OPMAIMOHHOW 0E€3011aCHOCTH;
6) yMEHUE OTPeCNIATh Ha3HAUYCHUE U
(hYHKITMH pa3IMIHBIX COIUATEHBIX
WHCTHTYTOB;

7) yMEHUE CaMOCTOSITEIHFHO OTICHUBAThH U
MIPUHUMATH PEIICHHUS, OTIPEIEISIOIINe
CTPATETHIO MTOBEJICHUS, C YUETOM
IPa)JIaHCKUX ¥ HPaBCTBEHHBIX I[CHHOCTEIH;
8) BnajicHHE SI3LIKOBBIME CPEACTBAMHU -
YMEHHE SICHO, JIOTHYHO Y TOYHO H3JIaraTh
CBOIO TOYKY 3PEHHSI, UCTIIOJIH30BATh
aJICKBaTHBIC SI3bIKOBBIC CPEJICTRA;

9) Bia/leHNe HaBBIKAMU TI03HABATEIBHON
pedrexcun Kak 0CO3HAHUS COBEPIIAEMbIX
JIEUCTBUM U MBICIUTENBHBIX MPOIIECCOB, UX
PE3yJIbTaTOB M OCHOBAHHMIA, TPAHHI] CBOCTO
3HAHUS U He3HAHUS, HOBBIX TTO3HABATEIbHBIX
3aJla4 U CPEJICTB UX JIOCTHKCHHSL.

3narthb

31) - 0 HE0OXOAMMOCTH JTOKA3aTEILCTB MPH
000CHOBaHWHU MaTEMaTHUECKUX YTBEPKICHUN U POJIH
AKCUOMATHKH B MIPOBEJICHUH JIETyKTHBHBIX
paccyXJIeHu;

32) - OCHOBHBIE MTOHATHS, TEOPEMBI, (POPMYJIBL;

33) - 00 OCHOBHBIX MOHSITHUSIX MATEMATHIECKOTO




aHaJIHU3a M UX CBOMCTBAX;

Ymerb

V1) - npUMEHATh OCHOBHBIC TIOHATHUS], TEOPEMBI,
(bopMyIbL:

V¥Y2) - noka3bIBaTh TEOPEMBI,

V3) - HaxoAUTh HECTAaHAAPTHBIE CIIOCOOBI PELICHUS
3ajau;

VY4) - MoenpoBaTh pearbHbIe CUTYAINH, UCCIIEA0BATh
MTOCTPOCHHBIE MOJIEIH, MHTEPIPETUPOBATH ITOTYICHHBINA
pe3yibTarT;

VY5) - xapakTepu30Barth MoBeneHne QPyHKINH,
WCTIONTE30BATh MOTYICHHBIE 3HAHUH JIJIS1 ONTUCAHUS U
aHaJM3a peajbHbIX 3aBHCUMOCTEIH;

VY6) - cOCTaBNATH BEPOSTHOCTHBIE MOJIEIH IO YCIOBHIO
3a/la4¥ U BBIYUCIIEHUS BEPOSITHOCTH HACTYIUICHHUS
COOBITHIA, B TOM YHCIIE C TPUMEHEHNEM (popMyT
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU
BEPOATHOCTEM;

VY7) - uccnenoBarh Cry4aiiHbIe BETUYUHBI IO UX
pacipeeseHHIO.

Hcnoan3oBaTh NpUOOPeTEeHHbIE 3HAHUS U

yMeHHSA B MPAKTHYECKOH 1esITeTbHOCTH U
IOBCEIHEBHOM KU3HU

1) A7nst MpaKTUYECKUX PacueToB MO GOpPMYyJiaM, BKITIOUast
(hopMyITBI, COMIEpIKAIINE CTETICHH, PaJUKAIIBI,
sorapu(MbI ¥ TPUTOHOMETPUIECKHE (yHKITHH,
KCIIOJIB3YS PU HEOOXOIMMOCTHU CIPABOYHBIC
MaTepUasbl U MPOCTEHINNE BEIYUCIUTEIIBHBIC
YCTPOKCTBA;

2) anst onKMcaHusl ¢ TOMOIIBI0 (PYHKIUH pa3IHYHBIX
3aBUCHMOCTEH, IPECTABICHUS X TPapUICCKH,
WHTEPIIpeTaluy rpaduKoB; 3) pemeHus MPUKIaIHBIX
3aJ1a4, B TOM YHCJI€ COLMAIbLHO-9KOHOMHYECKUX U
(u3nYecKuX, Ha HaNOOJIBIINE ¥ HAUMEHBIIINE 3HAYCHUS,
Ha HaXOXKJEHHE CKOPOCTH U YCKOpeHus; 4)
MPOCTEHIINX MATEMATHYECKUX MOJIENE; 5) s
aHaJIN3a PEAJIbHBIX YUCIIOBBIX JIAHHBIX,
MPEJICTABICHHBIX B BUJIC JIUArPaMM,

6) aHanmm3a HHGOPMAIIHH CTATHCTUYECKOTO XapaKTepa;
7) mutst BiccneaoBaHus (MOICIUPOBAHUS) HECTOKHBIX
MPAKTUYECKUX CUTYalUi Ha OCHOBE U3YyUEHHBIX
(hopMyI 1 CBOKCTB Quryp;

8) BeIUMCIIEHUS 00BEMOB | TUIONIA el ITOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI ITPH PEILICHUH MPAKTUUCCKUX
3aJ1a4, UCTIOJB3YS MPH HEOOXOJUMOCTH CIIPABOYHUKH H
BEIYHCIIATEIIHHBIE YCTPOMCTBA.
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1. O6nacrs npumenenus P®OC no yueOnoit nucuumiaude bJ.06. «Maremaruka» DOC
MpeAHa3HaueH JUIsi TPOBEPKHM  PE3YNbTaTOB  OCBOCHMs yueOHoW mucummuiiabl  BJ1.06.
«MartemaTuKa» OCHOBHOH mpodeccnoHanbHOi oOpa3oBarenbHOM mporpammsl (1ainee OITOIT) mo
cnernuaabHocTH 15.02.10 — " MexarpoHuka 1 MOOHIIbHAsI pOOOTOTEXHHKA"

I.1. Ilmanupyemblie pe3yJbTaThl

1.1.1. IlnaHupyemMble JUYHOCTHBIE Pe3yabTaThI
JInuHOCTHBIE pPe3yabTaThl B cepe OTHOLIEeHUH 00yUyaomuxcs K cede, K CBOeMY 3/10pPOBbIO, K
NMO3HAHMIO celsi:

— opueHTalus oOyyaroluXcs Ha JOCTHXKEHUE JMYHOTO CYACThS, PeaM3allhi0 MO3UTHBHBIX
JKU3HCHHBIX TIICPCHCKTUB, HWHHUIOMUATUBHOCTL, KPCATUBHOCTb, T'OTOBHOCTH H CHOCO6HOCTB K
JTUYHOCTHOMY CaMOOIIPEENIEHUI0, CHOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHBI;

— TOTOBHOCTh M CIIOCOOHOCTH O0OecreunTh cebe W CBOMM OJIM3KHM JIOCTOMHYIO KHU3Hb B
MIPOLIECCE CAMOCTOATEIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIMXCA K OTCTauBAaHHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIPaOaThIBATH COOCTBEHHYIO MO3HUIMIO IO
OTHOIICHUIO K OGH.[CCTBGHHO-HOHI/ITI/I‘ICCKI/IM COGBITI/ISIM OpoIuIoro M HACTOALICTO Ha OCHOBC
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TyXOBHBIX [IEHHOCTEH U JOCTUKEHUI HaIlle CTpaHbl;

— TOTOBHOCTh M CHOCOOHOCTh OOYyYaromMXCs K CaMOPa3BUTHIO M CAMOBOCHHUTAHUIO B
COOTBETCTBUHM C OOIIEYENIOBEYECKMMH IIEHHOCTSIMH M HJAeajlaMH TIPakKJaHCKOro o0IIecTBa,
HOTpe6HOCTI> B (1)I/I3I/I‘~I€CKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-O3IIOpOBPITGJII:HOI>i
JeSITeNIbHOCTBIO;

— TPUHATHE U pean3alus IIEHHOCTEH 310pOBOro M 0e301acHOro odpas3a >KHU3HH, OEpekHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DPU3MUYECKOMY U TICHXOJIOTHYECKOMY
3JI0POBBIO;

—  HEeNpUsTHE BPEIHBIX MPUBBIYECK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB.
JInuHOCTHBIE pe3yJIbTaThI B c(pepe oTHOMEeHHI 00y4arommxcsa K Poccun kak k Poaune

(OteuectBy):

—  poccuiicKas HJIEHTHYHOCTb, CIIOCOOHOCTb K OCO3HAHHID POCCUHCKON HIEHTHUYHOCTU B
HOJUKYJABTYPHOM COLMYME, YYBCTBO MPHUYACTHOCTH K HMCTOPUKO-KYJIBTYpHOH OOLIHOCTH
poccuiickoro Hapoaa u cynp0e Poccuu, marpuoTusM, rOTOBHOCTh K CIy:kKeHHIO OTEUecTBYy, €ro
3aIlHUTE;

—  YBa@XEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepea PoauHoM, ropaocTy 3a CBOM
Kpaii, cBOIO PoauHy, mpolioe U HacTodAllee MHOTOHAIMOHAJIBHOIO Hapoaa Poccun, yBaxeHue K
rocy/lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

—  (opMHpOBaHHE YBaXKEHHs K PYCCKOMY SI3bIKY KaK IOCYJapCTBEHHOMY s3bIKy Poccuiickoii
@denepanyy, SBISIONIEMYCS OCHOBOM POCCHUICKOM HIEHTMYHOCTH M TJIABHBIM  (DakTOpOM
HAallMOHAIBHOT'O CaMOOIIPECIICHHUS;

— BOCIHTAaHME YB@KEHUA K KyJIbType, s3blKaM, TpaAuLMUsIM U 0OblH4asM HapoJOB,
npoxxusaromux B Poccuiickon ®@enepannu.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IuXcsl K 3aKOHY, FOCy1apcTBY U K
rpakIaHCKOMY 001IIeCTBY:

—  TPaXJaHCTBEHHOCTb, TPaXKJAaHCKas IMO3ULHUSA aKTMBHOTO M OTBETCTBEHHOIO YJI€HA
pOCCHUHCKOrO OOIIECTBa, OCO3HAIOMIETO CBOM KOHCTUTYLHMOHHBIE TIpaBa U 00sS3aHHOCTH,
YBaXKaIOLIEro 3aKOH U IPABONOPSALOK, OCO3HAHHO NPUHUMAIOIIETO TPAJIULHOHHBIE HALIMOHAJILHbIE
n oOuieyernoBeyecKre T'yMaHUCTHUYECKHE U JEMOKPATUYECKUEe IEHHOCTH, TOTOBOTO K YYacTHIO B
00I1IeCTBEHHOM JKM3HH,

—  IpU3HAHHE HEOTUYXKIAeMOCTH OCHOBHBIX IIpaB U CBOOO]I UelOBeKa, KOTOPbIe MPUHAJIEkKAT
KaX/JI0My OT pPOXJIEHHUsS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB M cBoOOI 0e3
HapylLIeHUs MpaB U CBOOOJ APYTUX JIMI, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE MPaBa U CBOOOIbI
YeJI0BeKa U Ipa)kIaHMHA COTJIACHO OOIIEHPU3HAHHBIM MPUHIUIIAM U HOPMaM MEXIyHapOJIHOIO
npaBa u B coorBercTBUM ¢ KoHctutynuein Poccuiickonn ®denepanuu, npaBoBas M MOJIMTHYECKAS
IPaMOTHOCTB;

—  MHPOBO33PEHHME, COOTBETCTBYIOIEE COBPEMEHHOMY YpPOBHIO pa3BUTHA HAYKH H
OOIIIECTBEHHON MpakTHKH, OCHOBAaHHOE Ha JUAloOre KyJabTyp, a Takke pa3iuyHbIX (opMm
OOIIECTBEHHOTO CO3HAHMs, OCO3HAHHE CBOETO MECTa B IMOJIMKYJIBTYPHOM MHPE;



—  HHTEpUOpH3aLMsA LEHHOCTEH [IeMOKpAaTUHU U COLUAIBHON COJUIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B TPYIIIE WIM COLMAIBHON OpraHU3allNy;

— TOTOBHOCTh OOYYAarOIIMXCS K KOHCTPYKTUBHOMY YYacTUIO B TPUHATHH PEIICHUH,
3aTparvBaloIIUX HX IpaBa U HMHTEPEChl, B TOM YHUCIE B pa3IUYHbIX (opMax OOIEeCTBEHHOM
CaMOOpraHU3alllK, CAaMOYIIPABJICHUSI, OOIIIECTBEHHO 3HAYUMOM JIESITEIbHOCTH;

—  TIPHUBEPKEHHOCTh HJAESIM HWHTEPHALMOHAINW3MA, JAPYKOBbI, pPAaBEHCTBA, B3aMMOIOMOIIH
HapoJIOB; BOCIIUTAHUE YBAXXUTEIBHOTO OTHOIICHUSI K HAIIMOHAJIBLHOMY JOCTOMHCTBY JIIOAECH, HUX
YyBCTBaM, PEIIUTHO3HBIM YOSKICHUSIM;

— TOTOBHOCTh OOYYaIOIIMXCS TMPOTUBOCTOSTH HWICOJIOTMH JKCTPEMHU3MA, HAI[MOHAIN3MA,
KceHo(hoOur; KOppYILUUU; AUCKPUMUHAIMU IO COIMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAIBHBIM SIBJIICHUSIM.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHONIEHHIA 00YyHAIOIIMXCH € OKPYKAIOIIMMHU JIIOAbMU:

—  HPaBCTBEHHOE CO3HAHHUE U MOBEJICHHE HAa OCHOBE YCBOCHHMSI OOIIEUEIOBEYECKUX [IEHHOCTEH,
TOJIEPAaHTHOT'O CO3HAHUS U MOBEICHUS B MOJIHUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUAJIOT C JAPYTUMHU JIOAbMH, JOCTUTaTh B HEM B3aMMONOHMMAHHUS, HAaXOJUTh OOLIME LEMH U
COTPYAHHUYATD JIJISl UX JIOCTHKCHUS;

—  NPUHITHE TYMAHUCTUYECKUX IICHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBbHOE U 100pOKeIaTeNIbHOE
OTHOIIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—  CHOCOOHOCTBH K COMEPEKUBAHUIO U (POPMHUPOBAHUE MO3UTHUBHOTO OTHOLICHHUS K JIIOISM, B
TOM 4YHUCJE K JIMIIAM C OrPAaHMYECHHBIMH BO3MOXXHOCTSIMH 3JI0POBBbSI U HHBaJIUAaM; OepekHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY M ICHUXOJOTHYECKOMY 370POBBIO
JIPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (opMupoBaHHE BBIPAKEHHON B TOBEACHWUM HPABCTBEHHOW IO3UIMH, B TOM YHUCIE
CTIIOCOOHOCTH K CO3HATEILHOMY BBIOOpPY J00pa, HPAaBCTBEHHOI'O CO3HAHUS U MOBEICHUS Ha OCHOBE
YCBOGHHUS  OOINEYENIOBEYECKMX I[IEHHOCTe M  HPAaBCTBEHHBIX UYYBCTB  (YeCTH, JOJra,
CIPaBEJIMBOCTH, MUJIOCEPIUS U IPYKETIO0HS);

—  pa3BUTHE KOMIIETEHUUHU COTPYAHUYECTBA CO CBEPCTHHUKAMH, JETbMH MIIAJIIEr0 BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIbHON, OOMIECTBEHHO MOJIC3HOU, Y4eOHO-UCCIICIOBATEILCKOM, IPOSKTHOM
U JpYTUX BUAAX JEATEIbHOCTH.

JIn4HOCTHBIE Pe3yJIbTAaThI B c(pepe OTHOMIEHUI 00YYAKIIMXCH K OKPYKAK0IIEeMy MUPY,
JKMBOH NPUPO/JE, XYyN0KECTBEHHOH KYyJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HayYHO-TEXHHUUYECKOMY TBOPYECTBY, BIIaJICHUE TOCTOBEPHON MHpOopMaiueil o
MEePEAOBBIX TOCTUAKEHUSAX U OTKPBITUAX MUPOBOM M OTE€YECTBEHHOM HayKH, 3aMHTEPECOBAHHOCTh B
Hay4YHBIX 3HaHUSAX 00 YCTpOICTBE MHpa U OOIIECTBa,;

— TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHHIO, B TOM 4HCIE camMo00pa3oBaHUIO, Ha
MPOTSKEHUH BCEH JKU3HM; CO3HATEIbHOE OTHOIIEHNE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCTIeNTHOM MpodeccroHaIbHOM 1 00IIeCTBEHHOM e TeNbHOCTH,

—  DKOJIOTMYECKas KyJbTypa, OepeXKHOe OTHOILIEHHUS K POJAHOMN 3emiie, IPUPOIHBIM OorarcTBam
Poccun u mupa; nmoHMMaHUE BIHSHHUS COLUAIBHO-3KOHOMUYECKHX IPOIIECCOB HA COCTOSIHUE
MIPUPOJIHOM M COITMAIBHOM Cpefibl, OTBETCTBEHHOCTD 3a COCTOSIHUE IPUPOIHBIX PECYPCOB; YMEHHUS U
HAaBBIKM PAa3yMHOTO MPHUPOAOIOIb30BAHUS, HETEPIIUMOE OTHOIICHHUE K ACHCTBUSAM, MPUHOCIIIUM
BpEJ1 SKOJIOTHH; MPUOOPETEHHE OMbITa 3KOJIOTO-HANIPABIEHHOM 1€ TeIbHOCTH;

— OCTETMYECKOE OTHOLIEHHS K MHPY, TOTOBHOCTb K JCTETHYECKOMY OOYCTpOMCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTAThI B chepe OTHOMIEHHH 00y4aIOIIUXCHA K CeMbe U POAUTEISIM, B TOM

qHcJie MOAroTOBKA K ceMeHHOM JKM3HU:

—  OTBETCTBEHHOE OTHOUIEHME K CO3JaHUI0 CEMbHM HA OCHOBE OCO3HAHHOTO MPUHSITHUSA
IICHHOCTEH CEeMEITHOM KU3HU,

— TIONIOKUTENBHBIH  00pa3  ceMbH, pOAUTENHCTBA  (OTIOBCTBA W MaTEpUHCTBA),
WHTEPUOPHU3ALIUS TPAAUIIMOHHBIX CEMEWHBIX IIEHHOCTEM.
JIn4HOCTHBIE pe3yJIbTaThI B cepe OTHOLIEHHS 00YYAKOIIMXCH K TPYAY, B cepe conraabHO-
IKOHOMHYECKHUX OTHOIIEHU:

- YBa’XCHHUEC KO BCEM (I)OpMaM CO6CTB€HHOCTI/I, TOTOBHOCTbD K 3aIllUTE CBOEH CO6CTBCHHOCTI/I,



—  OCO3HaHHBIN BBIOOp OymymieW mpodeccuu Kak MyTh U CIOCOO peanu3aliiid COOCTBEHHBIX
KU3HCHHBIX TJIAHOB;

— TOTOBHOCTh OOyYarOmmXcs K TPYAOBOW MPOPECCHOHATHHONW NEATENhbHOCTH KaK K
BO3MOYKHOCTH  y4acTHUsi B PCIICHHH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYAapPCTBEHHBIX,
OO0IIEeHAIIMOHANIBHBIX TPO0JIEM;

—  TOTPeOHOCTh TPYIWTHCS, YBAKCHHE K TPYAy M JIIOISAM TPyJa, TPYAOBBIM JIOCTHKCHUSM,
JTOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHUE K pa3HbIM BHIAM TPYJOBOM
JeSTEeTbHOCTH;

— TOTOBHOCTh K CaMOOOCTYXMBAaHUIO, BKIIOYas OOYyYEeHHWE W BBHINIOJHEHHE JIOMAIITHUX
00s13aHHOCTEH.

JIMYHOCTHBIE Pe3yJbTaThl B c(hpepe PU3NUECKOTr0, ICUXOJIOTHIECKOT0, COUAIBHOTO U

aKaJeMU4ecKOoro 0J1aronoJy4us o0y4aromuxcs:

—  (u3HuecKoe, SMOIMOHATIHLHO-TICUXOJIOTHUECKOE, COLUANbHOE OJaronosyyue o0ydaronuxcs
B XU3HU 00pa30BaTENbHON OpraHU3alluy, ONIYIICHHE NEThbMHU 0€30MaCHOCTH U IICUXOJIOTUIECKOTO
koMdopTa, HHOOPMAITMOHHOW 0€30ITaCHOCTH.

1.1.2. IlnaHupyemMbie MeTanpeaMeTHbIE pe3yabTaThl
MeTtanpeqMeTHbIe Pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTENIbHON MPOrpaMMBbI PEICTABICHBI TPEMS
rpyIaMH YHUBEpCAbHBIX yueOHbIX nevicTBuil (VY I).
1. PeryasiTuBHBIE YHHBepPCaJbHbIE yieOHbIE AeficTBHSA
O0yuyawmuiicss HAYYUTCS

—  CaMOCTOSITENbHO ONpPENENATh LEIH, 3a1aBaTh NapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOKHO
OMPEIETNTh, YTO 1EJIb TOCTUTHYTA;

—  OLEHUBAaThb BO3MOJKHBIE IOCJIEACTBUS JIOCTUKEHUS MOCTABICHHOW L€ B JIEATEIbHOCTH,
COOCTBEHHOW >KM3HU W JKHU3HHU OKPYKAIOIIUX JFOACH, OCHOBBIBASCH Ha COOOPAKEHUSX ITHKU U
MOpaJly;

— CTaBUTh M (POpPMyIHUpOBaTH COOCTBEHHBIC 3aJaud B 00pa30BATENIbHOM JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUIX;

— OLEHUBATh PECYpPChl, B TOM YHCJIE€ BpeMsS U JpYyrHe HeMaTepHaAbHBIE PECYPCHI,
HEO0OXOIUMBIE JUIS TOCTUKEHHS TIOCTABICHHOH 11eIH;

— BBIOMpaTh TMyTh JOCTIDKCHHS 1I€7M, IUIAHUPOBATh pEIIEHHWE TOCTABICHHBIX 3ajiad,
ONTUMU3HPYS MaTepHaJIbHbIE U HEMaTepUaIbHbIE 3aTPAThI;

—  OpraHm3oBbIBaTh J(P(EKTUBHBI TMOUCK pECcypcoB, HEOOXOAMMBIX I JOCTHXKECHUS
MIOCTAaBJIECHHOM 11eH;

—  COIOCTAaBJISITh MOJIYYEHHBIN pe3ynbTatr AeSITEIbHOCTH C IOCTABJICHHON 3apaHee LEbIO.

2. Tlo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe TeiiCTBHUS
OO0yyaromuiicst HAYYUTCH:

—  UCKaTh M HaXxOJIUTh OOOOIIEHHBIE CIOCOOBI pEeIIeHHs 3a/ady, B TOM YHCIE, OCYIIECTBIAThH
pa3BepHYThI HMHGOPMAIIMOHHBIA TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE U
MO3HABaTENbHbBIC) 33/1a4H;

— KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATh HMHPOPMAIMIO C pPa3HbIX TO3UIUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B HUH(HOPMAIIMOHHBIX HCTOYHHUKAX;

—  HCTOJB30BaTh PA3JIUYHbIE MOJEIBHO-CXEMaTHYECKHE CpEeACTBA JUIsl TPEACTABICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH, a TaKKe MPOTUBOPEUMii, BHIIBICHHBIX B MH(POPMAIMOHHBIX
HMCTOYHHKAX;

—  HaXOAWTh U MPUBOAUTH KPUTHUYECKUE apTyMEHThl B OTHOILIEHUU ACHCTBUU U CYXKIACHUH
JPYToro; CIOKOWHO M Pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUaHUSIM B OTHOIICHUH
COOCTBEHHOTO CYKJIEHUSI, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJHTH 32 pPaMKd Y4YeOHOTO TMpeaMeTa M OCYIIECTBIATH IEJICHANPABICHHBIM ITOUCK
BO3MOXXHOCTEH Il IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB EHCTBUS;

—  BBICTPaWBaTh MHAMBUAYATHHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBASI OTPAHUUYEHHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYECHUS;

—  MEHSTh U yJePKUBATh Pa3HbIE TO3UIIMN B IO3HABATEIIFHOU JIEATETLHOCTH.

3. KoMMyHWKATHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeiiCTBUS
OO0y4aromuiicst HAYYUTCH:

—  OCYIIECTBJIATH JICTIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMHU (Kak

BHYTPH 00pa30BaTeIbHON OpraHu3alMy, TaKk W 3a e¢ Npejaeiamu), MoAOUpaTh MapTHEPOB IS



JIeTOBOM KOMMYHUKAIIUM HCXOAS M3 COOOpaXCHHWU pe3yJbTaTHMBHOCTH B3aUMOJICHCTBHUS, a HE

JIMYHBIX CUMITATHH;

—  TIpU OCYUIECTBJICHUU TPYIIOBOI pabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK ¥ YWICHOM KOMaH IbI
B Pa3HBIX POJISIX (F€HEpaTop UAeH, KPUTHK, UCIIOJHUTENb, BEICTYNAIOLINM, SKCIEPT U T.1.);

—  KOOPJAMHHUPOBaTb M BBIIOJHATH pPA0OTYy B YCIOBUSX pEAIbHOIO, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOI'O B3aUMOACHCTBUS;

—  Ppa3BEpHYTO, JIOTMYHO M TOYHO U3JIaraTb CBOK TOYKY 3pEHMS C HCIIOIb30BAHUEM
a/IeKBATHBIX (YCTHBIX M MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(IUKTOTCHHbIE CUTYAIllU U MPEIOTBPAILATh KOH(PIUKTHI 1O UX aKTHBHOM
¢da3pl, BBICTpaMBaTh JEJIOBYI0 M 00pa30BaTelbHYI0 KOMMYHMKalMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

1.1.3. Illtanupyemble npeIMeTHbIE Pe3yJbTAThI

OOyyarommiicss Hay4YuTCs:

— CB0oOOgHO  oOmepupoBaTh  IMOHATUSMHU: KOHEYHOE  MHOJXKECTBO, JJIEMEHT  MHOXECTBA,
NOJMHOXECTBO, IepeceueHne, 0ObeAMHEHNE U Pa3HOCTh MHOXKECTB, YHCIIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOM NPSAMOH, OTPE30K, HHTEPBAJI, IIOJYUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM TOYKOH,
rpaduveckoe MpeacTaBIeHIe MHOYKECTB HA KOOPIUHATHOW TJIOCKOCTH;

— 3a7aBaTh MHOXXECTBA [IEPEUNCICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;

— OIEepUpOBaTh IOHATUAMM: YTBEP)KICHUE, OTPULAHME YTBEP)KIEHUS, WCTUHHBIE M JIOKHBIC
YTBEP)KICHMSI, IPUUYHMHA, CJIEICTBUE, YACTHBIN Cllyyail 001Eero yTBep K IeHHs, KOHTPIPUMED;

— IIPOBEPATH NPUHAICKHOCTD 3JIEMEHTA MHOKECTBY;

— HaxOAWTh IepecedyeHue M 00bEITUHEHNE MHOXKECTB, B TOM YHUCIIC MPEICTABICHHBIX IpaduvecKu
Ha 4YKMCJIOBOM IIPSIMOM M Ha KOOPAMHATHOM IIJIOCKOCTH;

— IIPOBOJUTH J10Ka3aTeNbHbIE pACCYXKJICHH I 000CHOBaHUS HCTUHHOCTH YTBEPXKIECHUH.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

— HCIIOJB30BATh YHUCJIIOBBIC MHOXXCCTBA HaA KOOpIIHHaTHOfI HpﬂMOf/’I " Ha KOOpIII/IHaTHOI;'I IIJIOCKOCTHU
IJIA OITUCAaHUA peaJH)HLIX HpOHeCCOB n SIBJIGHI/H\/JI;

— TPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHHS B CHTYallUsSX IMOBCEIHEBHOW >KU3HU, MPH PEIICHUU
3aj1a4y U3 IPYTUX MPEeIMETOB

— CBO60)IHO OHepI/IpOBaTI) IIOHATUAMMN . HaTypa.TII)HOC YuCJI0, MHOXKECTBO HaTypa.TII)HI)IX qHucel,
IIEJTOE YHMCII0, MHOXECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs APOOB, JeCATHYHAs IpOOb, CMEIIaHHOE
YHCJI0, PAIMOHAIBLHOE YHUCIIO, MHOXECTBO PAIMOHAIBHBIX YHCEN, HPPANUOHATIBHOE YHCIIO,
KOpeHB CTCIICHHU 1, HeﬁCTBHTeHBHOC YHCJI0, MHOXECTBO HeﬁCTBHTCJ’IBHBIX YHUCEII, FeOMCTpI/I'-IeCKaSI
UHTEPIPETAINS HATYPAIBHBIX, IIEIbIX, PAIIMOHATBHBIX, ICHCTBUTEIBHBIX YUCEIT;

— IIOHUMATh U O6”b${CH$ITI) paSHI/IHy Me)KI[y HOSI/IIIHOHHOﬁ nu HeHO3I/IHI/IOHHOI>'I cucreMaMm 3allucu
YHCelt,;

— TEPEBOMTH YHCIIA U3 OJTHOW CHCTEMBI 3aITUCH (CHCTEMBI CUMCIICHUS) B JPYTYIO;

— JIO0Ka3bIBaTb W HMCIOJBb30BATH MPU3HAKU JACIIMUMOCTU CYMMbI MU MPOHU3BCACHUSA IMPU BBIITOJIHCHUUN

BI)IIII/ICJ'IGHI/Iﬁ nu peHIeHI/II/I 3ajJ1a4,

—  BBIIIOJIHATH OprTJ'IeHI/Ie paI_II/IOHaJ'IBHLIX 158 I/IppaI_II/IOHaJ'IBHBIX YHUCECI C 3aZ[aHHOI>'I TOYHOCTBIO,

— CpaBHI/IBaTB HeﬁCTBHTeHLHBIe qucia pa3HLIMI/I CHOCO6aMI/I;

— yHOpH,Z[O‘-II/IBaTL 4qucCiia, 3allMCaHHBIC B BHJC O6BIKHOBCHHOI7I nu IleCHTHqHOﬁ ,[[pOGI/I, qyucia,
3aIllMCaHHBIC C UCITIOJIb30BAHUCM apH(bMCTI/I‘{eCKOPO KBaI[paTHOFO KOpHH, KOpHeﬁ CTCIICHU 60JIBH_IC
2;

— Haxogutsh HOJ/] 1 HOK pa3ubiMu crioco6aMu 1 HCHOIB30BaTh UX MPU PEIISHUH 33/1a4;

—  BBIIIOJIHATH BBIYUCJIICHUS U Hpeo6p8.30BaHI/I$I BLIpa)KeHPIfI, co,uep;xamnx ILCfICTBI/ITCJ‘IBHLIC qucia, B
TOM YUCJIIC KOpHI/I HaTypaJ'IBHBIX CTeHeHeI\/'I;

—  BBIIIOJIHATH CTaHI[apTHBIe TOXIOCCTBCHHBIC HpeOGpaSOBaHI/IH TpI/IFOHOMeTpI/I‘{eCKI/IX,
JIOFapI/I(I)MI/IquKI/IX, CTCIICHHBIX, I/IppaL[I/IOHaJIBHBIX BLIpa)KeHPIfI.

B nosceonesnoui scuznu u npu usyueHuu opyaux npeomemos:

— BBINOJHATh U OOBSACHATH CPAaBHEHUE PE3YyJbTAaTOB BBIYMCIECHUN MpPU PELIEHUH MPAKTUYECKUX
3aJa4, B TOM 4YHCJie TPUOIMKEHHBIX BBIUMCICHHUM, UCIIONIB3YS pa3Hble CIIOCOObI CPaBHEHUI;

— 3alHrCbhIBaTb, CPABHUBATH, OKPYIIIATH YUCJIOBBIC HAHHBIC PCAJIbHBIX BCIUYHUH C UCIOJB30BAHUCM

Pa3HbIX CUCTEM U3MCPCHUS,



COCTaBJIATh W OICHMBAaTh pPAa3HBIMH CHOCOOAMHM YHWCIIOBBIC BBIPAXKECHUS IPH PELICHUU
NPaKTUYECKHX 3a/1a4 U 3334 U3 IPYTUX YUeOHBIX TPEIMETOB

CB0OOIHO OIEpPUPOBATH MOHATUSMH: YPaBHEHUE, HEPABEHCTBO, PAaBHOCWIIbHBIC YpaBHEHHS H
HEPaBEHCTBA, YPAaBHEHME, SBIAIOLIEECS CIEACTBUEM JPYroro ypaBHEHHUS, YpaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0OPa30BaHUs YPABHEHUH;

pemiarb pasHble BHJbI YPABHEHHUHW M HEPABEHCTB M MX CUCTEM, B TOM YHUCJIE HEKOTOPBIC
ypaBHeHHs 3-ii U 4-i1 cTeneneil, IpoOHO-pallMOHATIbHbBIE U UPPALMOHATIBHEIC,

OBJIQJIETh OCHOBHBIMH THUIIAMM II0Ka3aTEJIbHBIX, JIOrApUPMHUECKUX, HPPALHOHAIBHBIX,
CTCIICHHBIX YPAaBHEHHUH U HEPABEHCTB U CTAaHAAPTHBIMU METOJAMU UX PEIICHUIN U IPUMEHATDH X
IIPU PELLIECHUN 3a/1a4;

IIPUMEHATH TeopeMy be3y K pelieHno ypaBHEHMI;

IIPUMEHATH TeopeMy Buera juid peleHns HEKOTOPBIX YPABHEHUM CTENIEHH BBILIE BTOPOU;
IIOHUMAaTh CMBICII TEOPEM O PABHOCHJIBHBIX M HEPABHOCHIIBHBIX IIPe0OPa30BaHUAX YPABHEHUH U
YMETb UX JI0KA3bIBaTh;

BJIAJI€Th METOJAMM pEIIEHUs] YPaBHEHUI, HEPABEHCTB M MX CHCTEM, YMETb BBIOMpAaTh METOA
peleHus 1 000CHOBBIBATh CBOM BHIOOD;

UCIIOJIb30BAaTh METOJ| HHTEPBAJIOB JJISl PpELIEHUs] HEPaBEHCTB, B TOM 4YHCIE JpOOHO-
PALMOHATIBHBIX U BKIIOYAIOIUX B €051 MPPALMOHATIbHBIE BBIPAXKCHMUS;

pewath ajireOpavdeckue YpaBHEHHsS M HEPAaBEHCTBA M HUX CHUCTEMBbl C IapaMeTpamu
areOpanyeckuM U rpaguueckuM MeTOJaMu;

BIIQJIETh PA3HBIMU METOJIAMH J10KA3aTeJIbCTBA HEPABEHCTB;

pemaTh ypaBHEHMS B LENBIX YHCIIAX;

n300paxkaTb MHOXECTBa Ha IUIOCKOCTH, 3aJlaBa€Mble YPAaBHEHMSIMHM, HEPaBEHCTBAMHM M HX
CUCTEMAaMHU;

CBOOOJHO MCIOJIb30BaTh TOKJIECTBEHHbIE MPEe0Opa30BaHus MPU PEILICHUN YPaBHEHHUH U CHUCTEM
ypaBHEHUI

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

COCTaBIIATh W pellaTh YPABHEHMsI, HEPABEHCTBA, MX CHCTEMBI IIPH PEIICHHUH 3a1ad JIPYrux
y4eOHBIX IPEMETOB;

BBIMOJHATh OLEHKY MPaBIONOAOOUS pe3ylbTaToB, MOJIY4YaeMbIX IMPU PEUIEHUH pPa3IMYHbIX
YpaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3ajiay IPYTUX YU€OHBIX NPEIMETOB;
COCTaBJISITh U pElIaTh YpaBHEHHUS M HEPABEHCTBA C MapaMeTpaMH MpU PEIeHUH 3a1ad JIpYyrux
y4eOHBIX TIPEIMETOB;

COCTaBIIAITh YPAaBHEHUE, HEPABEHCTBO WM MX CHUCTEMY, ONHMCHIBAIOIINE PEAIBHYIO CUTYALUIO
WIM MIPUKJIAIHYIO 337a4y, HHTEPIPETUPOBATh MOIYYECHHbBIE PE3YIIbTATHI;

HCIOJIb30BaTh IPOTPAMMHBIE CPEJACTBA IpPH PEUICHUH OTIENbHBIX KJIACCOB YpaBHEHHM M
HEPABEHCTB

Brnaners mOHATHAMU: 3aBUCUMOCTbH BEJIUYMH, (QYHKIUS, apryMEHT M 3HaueHHe (QyHKIHH,
001acTh OIpeNeNeHuss U MHOXECTBO 3HAu€HUH (QYyHKIUHU, rpaduk 3aBUCUMOCTH, Tpaduk
GbyHKIMM, HYId (QYHKIMM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PAaCTaHUE HA YHUCIOBOM
POMEXYTKe, YObIBaHME Ha YMCIOBOM IPOMEXYTKE, HauOoJiplliee M HauMEHbIIee 3HAYCHHE
(GYHKIIMM Ha YHUCIOBOM NPOMEXYTKE, Mepuoanyeckass (QyHKIMs, NEepUO, YeTHas U HeyeTHas
(GYyHKUINHU; YMETh IPUMEHATH 3TH MOHATHUS IPU PEIICHUH 3a/1a4;

BJIQJIETh TMOHSTHEM CTENEHHas (PYHKIHS; CTPOUTH €€ rpapuk U yMEThb NMPHUMEHSTh CBOWCTBa
CTeNeHHON (YHKIUH MPU PEeLICHUH 3a/1a4;

BJIAJCTh MOHATUAMHU TOKa3aTelbHas (YHKIHS, SKCIIOHEHTa; CTPOUTh MX TpapUKd M YMETh
IPUMEHSATH CBOIMCTBA MOKA3aTeNbHOM (DYHKIIUM MTPH PELLICHUH 3a7ay;

BJIQJIETh MOHATHEM Jorapudmuueckas (QyHKIHS; CTPOUTh €€ rpapuk U yMeTb NPUMEHSTh
CBO¥CTBA Jorapu(pMUIECKOi PyHKIIH MTPH PELICHUH 3a7ay;

BJIQ/IETh MOHATUSAMHU TPUTOHOMETpUYECKUE (QYHKIIUU; CTPOUTH UX TPaPUKU U YMETh PUMEHSATh
CBOICTBa TPUTOHOMETPUUECKUX (DYHKIIUH MPU PELICHUH 3a/1a4;

BJIAJICTh MOHATHEM 0OpaTHast (YHKIMS; TPUMEHSATh 3TO MOHATHE MTPH PELICHUH 3a71ay;



OPUMEHSTh TPU PENICHWH 33a]a4 CBOMCTBAa (YHKIUH: YETHOCTh, MEPUOAUYHOCTD,
OTPaHUYEHHOCTB;

MIPUMEHSTD MPU PEIICHUH 3a/1a4 TpeoOpa3oBanusi rpaduKoB (PyHKITHIH;

BIIQJICTh TOHSATUSMH YHUCIIOBAas IOCIEI0BATEILHOCTh, apudMeTHdeckas U TeoMeTpudecKas
IPOTPECCHsi;

NPUMEHSTh MPHU PEIICHUU 3a]a4 CBOMCTBA M MPHU3HAKU apUPMETHUECKOH M reoOMEeTpHUYEeCKON
MPOTPECCUi.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

omnpeneNniaTh Mo rpadukaM M HCIOJB30BaTh IS pEIICHUs NPUKIAJAHBIX 3a/ad CBOWMCTBA
peaybHBIX MPOLIECCOB M 3aBUCHUMOCTEW (HAMOOJbIINE U HAUMEHBIINE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHUsd U YyObIBaHUS (YHKLIMH, HPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHUMIITOTHI, TOYKU
neperuda, Nepuo u T.11.);

MHTEPIIPETUPOBATh CBONCTBA B KOHTEKCTE KOHKPETHOM MTPAKTUYECKON CUTYaLlUU;.

OIpeseNATh 110 TpapuKaM MPOCTEHIINEe XapaKTEPUCTUKH MEPHUOANYECKUX MTPOLECCOB B (pU3HKE,
0MOJI0TUM, SKOHOMUKE, MY3bIKE, pPaAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.)

Brnaners nonstreM GeckOHEYHO yObIBarolasi reoMeTpUYecKas IPOrpeccust 1 yMeTb IPUMEHATh
€ro IpH PELIECHUY 3a1a4;

HNPUMEHSITh JUIsl pEIICHUS 33]1a4 TEOPUIO MIPEIEIIOB;

BIAJETh  IOHATUSAMH  OCCKOHEYHO  OojbIMe ©  OECKOHEYHO  Majible  YHCIIOBBIC
MOCJIEIOBATEIbHOCTH M YMETh CpaBHUBATh OECKOHEYHO OoyblIe W OECKOHEYHO Mallbie
II0CJIEI0BATEIbHOCTH;

BJIAJICTh MMOHATUSAMU: IPOU3BOAHAS (YHKIIMU B TOUKE, TPOU3BOAHAS (PYHKIINH;

BBIUMCIISATH POU3BOIHBIE 3JIEMEHTAPHBIX QYHKIIMI U UX KOMOMHAIUIA;

UCCIIeIOBaTh (DYHKIIMH HAa MOHOTOHHOCTD M 9KCTPEMYMBI;

CTPOUTH I'paUKU U IPUMEHSThH K PELICHUIO 33/]1a4, B TOM YHUCIIE C TapaMeTpOM;

BJIAJICTh MOHATHEM KacaTesbHas K rpaguky QyHKIUM U yMEThb HPUMEHSTh €ro IpU pelIeHUH
3ajad4;

BJIa/IETh NOHATUSIMU I1€PBOOOpa3Hast PyHKIINS, ONPEEIICHHBIM HHTETrpal;

npUMEHsTh TeopeMy HbroToHa—JIeliOHMIa 1 ee crieACcTBUS ISl peLIeHUs 3a/1ad.

B nosceonesnoui sxcuznu u npu usyueHuu opyaux yieoHvlx npeomemos:

pelaTh NpUKIaJHbIe 3aa4l U3 OMOJIOTUH, (PU3UKH, XUMHH, SKOHOMUKU U JPYTUX MPEIMETOB,
CBSI3aHHBIC C UCCIIEJOBAHUEM XapPAKTEPUCTHUK IIPOLIECCOB;

MHTEPIPETUPOBATH ITOIYYEHHBIE PE3YIIbTaThI;

OnepupoBaTb OCHOBHBIMU ONHUCATEJILHBIMU XapaKTEPUCTUKAMH YHCIOBOrO HaboOpa, MOHATHEM
reHepaibHasi COBOKYITHOCTh M BBIOOPKOM U3 HEe;

ONEepUpOBATh MOHATUSAMH: YaCTOTAa U BEPOSTHOCTb COOBITHS, CyMMa U IPOU3BEJCHUE
BEPOSTHOCTEH, BBIYUCIIATH BEPOSATHOCTH COOBITUI Ha OCHOBE I0JICUETa YUCIIA HCXOJIOB;

BJIa/IETh OCHOBHBIMU MOHSATUSMU KOMOWHATOPUKH U YMETh UX MPUMEHSATH NPU PELICHUH 3a7a4;
UMETb IpeJCTaBIeHne 00 OCHOBAaX TEOPUH BEPOSTHOCTEHH;

UMETb IIPEACTaBICHUE O JUCKPETHBIX M HENPEPBIBHBIX CIy4aWHBIX BEIMYMHAX U
pacipeneneHusx, O HE3aBUCHUMOCTH CIIy4alHbIX BEJIMYUH;

HMMETH MPEJCTaBICHUE O MATEMATHYECKOM OXKUJAHUU U JUCIIEPCHH CIyYalHbIX BEJINYNH;

VMMETH MPECTABICHUE O COBMECTHBIX PACIIPEIEIICHUAX CIyYalHbIX BEINYHH;

MOHMMATh CYTh 3aKOHA OOJIBIINX YHCEN U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
MMETh TPEJCTaBICHUE O HOPMAJIbHOM  pACIpPENEICHUHM MW  IPUMEPAX  HOPMAIBHO
pacIpeielIeHHbIX CIIy4alHbIX BEIUYMH;

VMMETh MPEICTABICHUE O KOPPEISIIIUMN CIIyYalHbIX BETUYHH.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

BBIYHCIISATH WJIA OIIEHUBATH BEPOSTHOCTH COOBITHI B peaIbHON KU3HU,

BBIOMPATHh METOIBI MOIXOIAIIETO MIPEACTABICHHS U 00paOOTKH TaHHBIX

Pemate pa3Hble 3a1a4 NOBBIIEHHON TPYAHOCTH;

AHAIM3UPOBATh yCJIOBHE 3a/1aud, BBIOMPATh ONTUMAIBHBIA METOJ pEUICHHS 3aaadu,



paccMaTpuBasi pa3IMyHbIE METO/IBI;
CTPOUTH MOAETH DPEIICHHUs 33/1a4d, MPOBOAMTH IOKA3aTEIbHBIE PACCyXACHHUS IpPU PEIICHUH
3a1a4H;

pewathb 3a1a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH yCIOBUM, BEIOOpA ONTHMAIBHOTO
pe3yInbTara;

aHAM3UPOBAaTh U WHTEPIPETHPOBATH IOJYYCHHBIC PEUICHHS B KOHTEKCTE YCIIOBHS 3a/lauH,
BBIOMPATH pEIICHUs], He IPOTUBOPEYALIIE KOHTEKCTY;

NEepeBOANTh NpPU PEUICHWH 3aaadu HHGOpMauuio W3 oaHOW (opMmbl 3amucu B APYryo,
UCTIONB3Ys IPU HEOOXOIMMOCTH CXEMBI, Ta0IUIIbI, IPaQUKH, AUArPAMMBI.

B nosceonesnoti scusnu u npu uzyuenuu oOpyeux npeomemos:

peliaTh NPaKTHYECKHUE 33aJa4H U 33J]a9d U3 IPYTHX YU4COHBIX MPEIMETOB

Bnanetrs reomeTpuyecKuMU MOHSATUSMU IMPU PEIICHUU 3a/1ad U MPOBEIECHUU MAaTEMaTHYECKHX
pacCyxIeHUi;

CaMOCTOSITENILHO (JOPMYIIUPOBATH OMPECIICHUs TEOMETPUUECKUX (PUTYP, BBIIBUTATh TUIIOTE3bI
0 HOBBIX CBOWMCTBAaxX M MPHU3HAKAX F€OMETPHUYECKHUX (PUTyp M 0OOCHOBBIBATH HIIM ONPOBEPraTh
uX, 0000IIaTh WM KOHKPETHU3UPOBATh pPE3yNbTaThl Ha HOBBIX Kiaccax (puryp, mpoBOAHWTH B
HECJIOKHBIX CITydasX KJIacCU(UKAIMIO PUTYP TIO Pa3IMIHBEIM OCHOBAHWSIM;

UCCIIEIOBATh YEepTEeXH, BKIIOYas KOMOWHAIMHU (UTYp, H3BIEKAaTh, WHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPEJCTABICHHYIO Ha YePTEkKax;

pemaTh 3a/layd TEOMETPUUYECKOTO COJIEpKaHUsl, B TOM YHUCJIE B CHUTYallUAX, KOTJa aJrOpUTM
peuieHuss He CJeNyeT SIBHO M3 YCIIOBUS, BBIOJHATH HEOOXOAMMBIC IS PEIICHUs 3aJa4uu
JOTIOTHUTEIIbHBIE TIOCTPOEHUS, UCCIIEIOBATh BO3MOKHOCTh TPUMEHEHUS TEOpeM U (HopMyIT AJis
pelieHus 3aaay;

yMeTb (POPMYIUPOBATH U I0KA3bIBATH T€OMETPUUYECKUE YTBEPIKICHUS;

BJIQ/IETh MOHITUSIMH CTEPEOMETPUU: TTPU3MA, MapaIeNenuIie]], MUpaMuaa, TeTpasip;

UMETh MPEJCTaBICHUs 00 aKCMOMaX CTEPEOMETPHUH U CJEICTBUAX U3 HUX U YMETh MPUMEHSTh
WX TMPU PEIICHUH 3a7a4;

YMETb CTPOUTH CEUEHUS MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3IMUHBIX METOOB, B TOM YHCIIE
Y METOJ1a CIIE/IOB;

MMETb MPEJICTABIIEHUE O CKPEIIMBAIOIINXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh YrOJ U
paccTositHue MEXI1y HUMU,

MPUMEHATH TEOPEMBI O MAPAIIEIBHOCTH MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE MPU PEIICHUU
3a/1a4;

YMETh IPUMEHSTD MapajieIbHOE TPOSKTUPOBAHUE JIJIST U300paKeHHs QUTYD;

YMETh IPUMEHSTH MEPIEHIUKYIISIPHOCTH MIPSMOU M TUIOCKOCTHU TP PEIICHUH 3a/1a4;

BIIAJICTh TOHATUSIMH OPTOTOHAJILHOE IMPOEKTUPOBAHWE, HAKJIOHHBIE M UX MPOEKIUHU, YMETh
MPUMEHSATH TEOPEMY O TPEX NEPNEHAUKYJIISApaxX MpU PEIICHUH 3a/aY;

BIIAJICTh TIOHATHSIMU PACCTOSIHUE MEXAYy (UTypaMH B MPOCTPAHCTBE, OOIIMN TMEPIEeHIUKYIISIP
JIBYX CKPEIIMBAIOIIUXCS MIPSIMBIX U YMETh MPUMEHSTh UX MPU PEIICHUH 33/1a4;

BIIQJIETh MOHSITHEM YTOJ MEX]Y MPSMON U IIOCKOCTBIO U YMETh MPUMEHSThH €r0 MPU PEIICHUH
3a/1a4;

BIIAJICTh TOHSATHUSMH JBYTPAHHBIM yroJ, Yrojl MEXIYy IUIOCKOCTSIMHU, TEPICHIUKYISPHBIC
MJIOCKOCTH M YMETh MIPUMEHSATh UX TIPH PEUICHUH 33]1a4;

BIIAJIETh MOHATUSIMH MpPHU3Ma, MapajulesielUIel U TPUMEHATh CBOMCTBA MapajuieNenuiena npu
pELIeHUH 33]1a4;

BIIAJICTh TIOHATHEM IIPSIMOYTOJBHBIN TTapaJlJIeICUIE U IPUMEHSTh €T0 MPU PEIICHUH 3a]1a4;
BIIAJICTh TOHATHUSMU MHUPAMUJA, BUIBI TUPAMUJ, JIEMEHTHI MPABWIBHOW MUPAMUJIIBI U YMETh
MPUMEHSATH UX IIPU PELICHUU 33]1aY;

MMETh MpeJICTaBICHUE O TeopeMe Diiiepa, MpaBUIbHBIX MHOTOTPAaHHUKAX

BIIAJICTh MOHATHEM IUJIOMIATU TOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh NMPHUMEHSTH €r0 TpU
pEIICHUH 3a/1a4;

BIIQJICTh MOHATHSIMH TeNla BpalleHus (LMUIUHAP, KOHYC, map u cdepa), UX CEYCHUS U YMEThb
MPUMEHSATH UX IIPU PELICHUU 33]1aY;



BJIQJICTh TIOHATUSIMH KacaTebHBIE MPSMbIE U TUIOCKOCTH U YMETh MPUMEHSTh U3 MPH PEIICHUU
3a1ad4;

UMETh TPEACTABICHUS O BIHCAHHBIX W OIMCAaHHBIX cepax W yMETh NPUMEHATH UX NpHU
pEIIeHUH 3314,

BJIQJICTh MOHATHAMH 00bEeM, 00BEMbI MHOTOTPAaHHUKOB, TEJ BPAIICHHS M MPUMEHATh MX IPU
pCIIICHUH 33]1aY;

UMETh MPEJICTABICHUE O Pa3BepTKE MHJIWHAPA U KOHYCA, TUIOIIAIU MOBEPXHOCTU MHUIUHAPA U
KOHYyCa, yMETh IPUMECHSITh UX MPHU PEUICHUH 3a/1a4;

HUMETh MPEJCTABIICHUE O IIoMaan chepbl U YMETh IPUMEHSTh €ro IIPH PEIICHUH 3a/a4;

YMETb pelIaTh 33Jla4i Ha KOMOMHAIIMA MHOTOTPAaHHUKOB M TEJI BPAIICHHS,

UMETh MPEJICTABJICHHE O MOJO0MU B MPOCTPAHCTBE M YMETh pelIaTh 3aJladl Ha OTHOIICHHE
00BEMOB U IIJIOIIA/IeH MTOBEPXHOCTEH MOJOOHBIX (pHUTyD.

B nosceonesnoui srcuznu u npu usyuenuu opyux npeomemos:

COCTaBJIATh C UCIOJIb30BAHUEM CBOICTB '€OMETPUUECKUX (PUTYp MAaTeMaTHUYECKUE MOJAEIH JUIs
pelieHus 3aJay IPAKTUYECKOr0 XapakTepa U 3aJay M3 CMEXHBIX IUCLUIIINH, UCCIECN0BATH
IIOJIyYEHHBIE MOJENIM U HHTEPIIPETUPOBATh PE3YJIbTAT

BitageTs NOHATUSAMU BEKTOPBI U UX KOOPAUHATBHI;

YMETBb BBIIOJIHATH OIlEpalliy HaJl BEKTOPaMU;

UCIIOJIB30BAaTh CKAJIAPHOE MPOU3BEACHUE BEKTOPOB IIPU PELICHUY 33/1a4;

IPUMEHATh YPaBHEHUE IUIOCKOCTH, (POPMYIy pacCTOSHHS MEXAY TOYKaMH, ypaBHEHUE C(epsl
IIPU PELLECHUN 3a/1a4;

IIPUMEHATH BEKTOPHI U METOJI KOOPJAUHAT B IPOCTPAHCTBE MPH PELICHUH 3a1a4

MmeTs npencTaBiieHue O BKIIAJE BBIIAKOIIMXCSA MAaTEMATUKOB B Pa3BUTHE HAYKH;

IIOHMMATb POJIb MATEMATUKH B pa3BuTuu Poccun

Hcnonb30BaTh OCHOBHBIE METOIBI JOKA3aTENIbCTBA, MPOBOAUTH JIOKA3aTEIBCTBO M BBIIOIHATH
OIIPOBEPIKEHHUE;

IIPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MAaTEMAaTUYECKUX 3a1ad;

Ha OCHOBE MAaTE€MaTH4YEeCKMX 3aKOHOMEPHOCTEH B IIPUPOAE XApPaKTEPU30BaTb KpacoTy H
COBEPLIECHCTBO OKPYXKAIOLIET0 MUPA U IIPOU3BEACHUIN UCKYCCTBA;

IIPUMEHATH IIPOCTEHMIINAE POrPaMMHBIE CPEJICTBA M AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI
IIPY PEIICHUN MaTEMaTUYECKHX 3a1a4;

NOJIb30BAThCS NMPUKJIAIHBIMU IIPOrpaMMaMU M IIPOrpaMMaMM CHMBOJIBHBIX BBIYMCICHHUN [UIA
UCCJIEIOBaHHSI MAaTEMaTHYeCKUX 0ObEKTOB

ITepedyenb pexoMeHayeMbIX Y4eOHBIX H3IaHUH

=

I'puropses B.I1. MaremaTtuka.-M:Akagemust, 2017

I'puropses B.I1. Marematuka.-M:Akanemus, 2016

3. bammakoB M.M.MaremaTuka:anreOpa u Hadaia MaTeMaTHYECKOTO aHaJIN3a, TeOMETPHSI-
M:Axkanemust, 2017

4. bammaxoB M.M.Maremaruka:anredpa 1 Hayajia MaTeMaTUYECKOTO aHaJn3a,

reoMerpusi:3agauHuk-M: Akagemus, 2017

bammvakos M.U. Marematuka:yueonuk mas CITIO u HITO.-M:Axanemus, 2013

bammakos M.M. Marematnka:zagaunuk s CITO u HITO.-M:Akanemus, 2013

7. BbammakoB M.M. Maremartuka:0a30Bblil ypoBeHb.yueOHUK s 10 ki1.-M:Akanemus,
2014

8. bammaxoB M.M. MaremaTrka:0a30Bb1ii ypoBeHb. 1 1 kir.-M:Akanemust, 2014
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2. IIporpaMmma TeKyuero KOHTpPOJisi yCIeBaeMOCTH CTYIeHTOB

1o y4eOHoil qucnuminae B/1.06. «MaremaTuka»

Texymuii KOHTPOJIb OCBOEHHUS CTyJeHTaMHU MaTepuayiia ydeOHou mucturiuabl BJ1.06.
«MateMaTHKa» COCTOUT U3 CICIYIOIINUX BUAOB: ONIEPATUBHBIA U PYOEKHBIN KOHTPOITb.

[Tpu nmpoBeneHn TEKYIEro KOHTPOJIS UCIIONB3YIOTCA Cleytolne (OpMBbI:

- MUCbMEHHOE TECTUPOBAHUE;

- IPAKTUYECKOE 3aJaHUE;

- IOMAIIHsAS KOHTPOJIbHASA padoTa;

- pedepaTuBHOE 33/1aHUE;

- CO3/IaHHE U 3allMTA dJEKTPOHHOU MPE3CHTALNH.

ITpu nmpoBeaeHNN NMCHbMEHHOI'O TECTUPOBAHUS CTYAEHTHI JODKHBI BHUMATEIIBHO POYUTATh
3aJlaHusl TecTa M BBIOpATh IpaBWIIbHBIE OTBETHI U3 IPEAJIOKEHHBIX BapuaHTOB. KonnuecTBo
IIPaBUJIbHBIX OTBETOB U MAaKCHUMaJbHOE BpeMs INPOXOXKAEHHUS TecTa yKa3blBAETCS B 3aJaHUM B
3aBUCHUMOCTH OT TEMBI U KOJIMYECTBA BOIIPOCOB B TECTE.

B ocHOBe BBINONHEHUS MPAKTHYECKUX 3aJaHUN JIKUT UMHUTALMOHHOE MOJEIMPOBAHMUE,
APYTUMH  CJIOBaMH, TPUMEHEHHIO 3TOTO METOAa B OOYYEeHUHM IMPEIIIeCTBYET pa3pabdoTka
KOHKPETHOIO TpHMepa WM HCIOJb30BaHUE TOTOBBIX MAaTEpHaioB C ONUCAHHWEM CHUTYyalluu
peasibHON TNpodeccuoHanbHON neaTenbHocTU. [IpakTuueckue npoOieMbl, KOTOpPbIE IMPU3BAHbI
pelaTh CenUalIuCTbl MHOTHX cep AesITeIbHOCTH, MO3BOJISAIOT MOBBINATh MOTHUBALMIO YYEHUS Y
CTYJEHTOB, TaK KaK UM CTAaHOBUTCS MOHATHBIM B KaKOH CHUTyallUH MOKET MPUTOAUTHCS TOT WIIU
MHOW y4eOHBIH MaTepuaj, Kak NPUMEHUTh €ro B KOHKPETHOW NPAaKTUYECKOH IesTeIbHOCTH.
CryneHThl MOJdy4aroT 3ajJaHue U padoTaroT C HUM HEMOCPEICTBEHHO Ha 3aHATUM (3aJaHusl IS
mukporpymm). Ilocie aHanu3a peaJbHOW CUTyalluu IpeNojaBaTellb CO CTYACHTaMH OpPraHU3yeT
00CyXJIeHUE CUTyallid B MHUKPOTPYIIAX W IOJABEJICHHE HMTOTOB MO pPE3yJlbTaTaM IMpOJETaHHON
paboTHI.

Pedepar BblnONHAETCS B COOTBETCTBHUM € METOAMYECKMMM PEKOMEHJALUSAMHU 110 €ro
BBINOJIHEHUIO0, 0(hopMIIsieTcsl B OyMa)kHOM BapHaHTE B COOTBETCTBUM CO CTAHJApTOM KOJLIeIka U
M0 KEJIAHWIO CTYJCHTa MOXET COINPOBOXKIATHCS AJIEKTPOHHOW Mpe3eHTanueil. 3ammuTa pedepara
IIPOBOJIUTCS B YCTHOM (hOpMe B paMKax TEOPETUUECKUX 3aHATUH.

DJNIeKTpOHHAs MpEe3eHTAIMs pa3padaTbiBaeTCs OJHUM WM TPYIION CTyJIeHTOB (2-3 dyein.) B
COOTBETCTBUM C METOJUYECKMMHM PEKOMEHJALMUSMU IO €€ IMOATOTOBKE. 3alluTa IpPEe3eHTALNN
MIPOBOAMTCS. B YCTHOHN (hopMe B paMKax TeOpeTHdyecKux 3aHsATui. [Ipu moAroToBke BHICTYIUICHUS
0 MIPE3EHTAI[MM MOKHO PYKOBOJICTBOBATHCSI PEKOMEHIAIIUSAMH K ITOATOTOBKE YCTHOTO COOOILIEHHUS.

2.1 Kputepun OneHKH YPOBHS OCBOCHHA

ITpu npoBeneHNH TEKYyLIero KOHTPOJIS YCIIEBAEMOCTH CTYIEeHTOB o yueOHoi aucrumiuHe bJ1.06.
«MartemMaTHKa» UCIIOJIb3YIOTCS CIEAYIOUINE KPUTEPUH OLIEHOK:

1) Kpurepun O1EHKM BBINOJIHEHHUS] MPOBEPOYHON pabOThl, MUCBMEHHOIO TECTa, JOMallHel
KOHTPOJIbHON paboThI:

[TporeHT pe3yIbTaTHBHOCTH Or1ieHKa YPOBHSI TOATOTOBKH
MPaBUIbHBIE OTBETHI, % BepOaTbHBIH
(p 0) Oamn (oTMeTKa) p
aHaJIor
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIHIO
OBJICTBOPHTE
70 + 79 3 e P
JIBHO
HEY/IOBJICTBOPHU
menee 70 2 A p
TEJILHO

Bce 3aIlJIaHUPOBAHHBIC KOHTPOJIBHBIC, IIPOBCPOYHBIC pa60TBI N TECTbl IIO JUCIHHIIIIMHE
00s13aTeNbHBI JJIA BBIITIOJTHCHUS.

2) Kpurepuu oLeHKH BBITOTHEHUS MPAKTUYECKOTO 3aaHUS:



Kpurepun u nokazarenu

Pacmmdposka kputeprieB

| Bams

OHCHKa BBIITOJTHCHHUA MPAKTHYCCKOI'O 3a1aHUA

IToHuMaHKe U KOPPEKTHOCTD
BBITIOJIHEHUS 3a1aHUS

paboTa JeMOHCTPUPYET TOUHOE MOHUMAHHE
3aJlaHus; IPU BBIIIOJHEHUH NTPAKTUYECKOTO
3aJ1aHus NOJyUYEH JIOCTOBEPHBIN Pe3yabTaT

[IPY BBINOJHEHUHU TPAKTUYECKOTO 3aJaHUS
MOJIyY€H JI0OCTOBEPHBINA pe3yJIbTarT;
HCMOJIb3YIOTCSI METOABI KAK UMEIOLIUE
HEMOCPEICTBEHHOE OTHOIIEHUE K TEME, TaK U
HE UMCIOIIIME OTHOIIICHHS K HEl

JUISL BBITIOJTHEHUS IIPAKTUYECKOTO 3aaHUS
BBIOpAHBI METO/IbI, HE UMEIOIITHE
HEMOCPEACTBEHHOI'O OTHOIICHHUS K TEME;
MPAKTUYECKOE 3a/IaHUE BBITOITHEHO
HEKOPPEKTHO

1.2.

[TonHOTa pacKpeITUS TEMBI

IIOJIHO

HaCTU4YHO

HE PaCKphITa

1.3.

Jlornka u3noxeHus
uHpOpMaIu

JIOTUYHOC M3JIOKCHHUEC MATCPpHaJld

HapyHICHUC JIOTUKU

OTCYTCTBHC JIOTUKHU

NIWEAINW >

OHGHKa CaMOCTOSITeILHOMI pa6OTLI T'PYIIIbI

CnaxeHHas pa0oTa B rpymnmne

YEeTKO CIUIAaHMPOBaHHAs paboTa IPyIIIbl

pa60Ta I'pYyHIIbl HaCTUYHO CIIJIAaHWUPOBAHA

0,5

paboTa rpyIIbl He CIIAHUPOBAHA

2.2.

Pacnpenenenue pouieii B
rpyme

BCSL JICSITEIbHOCTh PABHOMEPHO pacipeesicHa
MEX]y WICHAMUA KOMaH/IbI

paboTa HaJl MaTepruaIoM PaBHOMEPHO
pacripeienieHa Mexay OOJIbIIMHCTBOM
YU4aCTHUKOB KOMaH/Ibl

0,5

HECKOJIbKO WIEHOB I'PYIIIIbI OTBEYAIOT 3a
paboTy Bcel KOMaH bl

2.3.

B3aumMHoe oOyueHue 4IeHOB
TPYIIIIBI

o0yueHre KaxIbIM YJICHOM TPYIIIbI
OCTAJIbHBIX YJICHOB PAIlMOHAILHBIM ITpHEMaM
10 OpraHU3alNU JeATEIbHOCTH s
9(PEKTUBHOTO BBHIMOTHEHUS 3aTaHUSI

06yquI/Ie HCEKOTOPBIMHU YJICHAMU I'PYHIIbL
OCTAJIBHBIX YJIICHOB pallMOHAJILHBIM IpHuEMaM
110 OpraHu3anuu JCATCIbHOCTU

0,5

OTCYTCTBHE B3aUMHOT'0 O0yUEHHUSI YJICHOB
TPYIIBI pAMOHAIBHBIM IIPUEMAM I10
OpraHu3alu JEATeIbHOCTH

2.4.

IIpeononenune Kpu3ucoB
B3aUMOJCICTBUSA

CaMOCTOATENIBHOE IIPEOIOJIEHNUE YJIEHAMU
TPYIIbI KPU3UCOB B3aNMOJICUCTBHUS

MPEO0I0TICHUE WICHAMHU TPYIIIBI KPU3HCOB
B3aUMOJICHCTBHS C TTIOMOIIBIO TIPETIO/IaBaTEeIIs

0,5

YJIeHaMU TPYHIIbI KPU3UC BO
B3aUMOJICHCTBUU HE IIPEOI0JIEH

OrreHka 3anuThl paboThI

KauectBo JOKJiaaa

KOMITIO3UIHA OJOKJIaAa JIOTUYHA, PC3YJIbTAThI
pa60Tr,1 MPEACTABJICHEI B JOKJIAJAC IOJTHO

HapylIEHUE JJOTUKH BBICTYIUJICHUS, HEMOJIHOE
MIpe/ICTaBJICHNE PE3YJIbTaTOB pabOThI

0,5

MOJIHOC HAPYIICHHUC JIOTUKH, HC




MIPEJICTABIICHBI PE3YJIbTAThl HCCIICIOBAHUS
3.2. | O6bem u riryOrHa 3HAHMIA JOKJIQAUYUKHU IEMOHCTPUPYIOT 3PYAULIHIO,
0 TEMe OTPAKAIOT MEXKIPEJIMETHBIC CBSI3U
JOKJIQTYMKH TPAMOTHO M3JIaraloT MaTepual,
HO HE TIOKa3bIBAIOT JIOCTATOYHO TITYOOKHX 0,5
3HAHUM

JOKJIQTYMKU OOHAPY)KUBAIOT TIOJTHOE
HEBJIAJICHUE MaTepUaIoM

3.3. | Kynbrypa peun, MmaHepa JOKJIQTYMKU YBEPEHHO JEPIKATCS TIepel
JepKATHCS TIePe]T ayTUTOPHUEH, TPaMOTHO BIAQ/ICIOT PEUBIO,
ayJMTOpHUEH COOJIIOJIAIOT PETIIAMEHT, YICPKUBAIOT
BHUMAaHHE ayTUTOPUU

JOKJIQTYMKH JTOIYCKAIOT HErpyObIe peueBbie
OIIMOKY TIPU BBICTYIUICHUU, HE3HAYUTEITHHO
HaApYIIAIOT PETrJIaMeHT, YaCTUIHO
yIIeP)KUBAIOT BHUMAHKE ayIUTOPUN
JOKIIQTYMKH TEPSIFOTCS TIepe]T ay TUTOPHEH,
00HapyXHUBalOT OETHOCTh PEUU, HAPYILAIOT
periaMeHT, He MOTYT yIepKaTh BHUMaHUE
ayTUTOPUHI

3.4. | JlenoBbie U BOJICBBIE JOKJIQTYUKU CTPEMSATCS K JIOCTHKCHHUIO
KauecTBa JIOKJIaIINKa, BBICOKHX PE3yJbTaTOB, TOTOBBI K TUCKYCCHH,
OTBETHI Ha BOIPOCHI yOeIUTENBHO U TIOJTHO OTBEYAIOT Ha BOTIPOCHI,
JepKaTCs IPYKEITIOOHO U T0OPOKETATEITHHO,
CTPEMSITCS UCTIONIB30BATh OTBETHI JIJISI
YCIICIITHOTO PaCKPBITHS TEMbI, KOHTAKTHBI
JOKJIQTYMKU TOTOBBI K JIUCKYCCHUH, HE BCETa
MPOSIBIISIFOT JOOPO’KENaTEIbHOCTh, HE Ha BCE 0,5
BOIPOCHI MOT'YT HAWTH yOEIUTEIBHBIC OTBETHI
JOKJIQJTYMKU HE TOTOBBI K TUCKYCCHH, YXOJSAT
OT KOHTaKTOB, HEC MOTYT OTBETUTH HA
BOIPOCHI WJIH MPU OTBETaX BEIYT ceOst
arpecCUBHO, HEKOPPEKTHO

0,5

O6H1a5[ OICHKA 3a BbIINOJHCHUC MPAKTHYCCKOTO 3aJaHuA ONpEeACiIsICTCA KaK CpEAHCC
apI/I(I)MCTI/I‘-ICCKOC 6aJ'IJ'IOB, Ha6paHHHX IO BCEM KPUTCPHUAM H IIOKA3ATCIIAM. B cootBeTcTBUM C
IMpUHIUIIaMHU TEXHOJOTMH prnHOBOfI pa6OTI>I IIpru OLUCHHWBAHWHW BBIIIOJIHCHUA IMPAKTUYCCKUX
3aJIaHU# BBICTABJISIETCS OJHA OLIEHKA BCEM Y4aCTHUKaM MUKPOT'PYIIIbL.

3) Kputepuu ouenku pedepara:

OLIEHKA «OTJIMYHO» BBICTABISETCA 3a pedepaT, KOTOPhIE HOCAT HCCIEIOBATEIILCKAN XapakTep,
CONiep’)KaT TPaMOTHO  M3JIOKEHHBIM  MaTepuai, C I[OJHOCTHIO  PACKPBITOW TeMOW U
COOTBETCTBYIOIIMMH OOOCHOBAaHHBIMU BBIBOJAMHM, IPU HANMCAHUH COYMHEHHS IPHBETCTBYETCS
OPUTHHAIILHOCTD MO/IaYU MaTepHaa;

OIICHKAa «XOpOII0» BBICTABISETCS 3a TPAMOTHO BBHITIOJHEHHBIE BO BCEX OTHOIICHUSAX pedepar
(counHEeHME) IPU HATHYUHU HEOONBIIUX HEJJOYETOB B UX COJEPKAHUU WU OPOPMIICHUU;

OIIEHKAa «Y/IOBJIETBOPUTEIILHO» BBICTABIISACTCS 3a pedepar (COYMHEHHE), KOTOPBIE yIOBIECTBOPSIOT
BCEM MPEIbABISIEMBbIM TPEOOBAHUSM, HO OTJIMYAIOTCS TOBEPXHOCTHOCTHIO, B HUX MMPOCMATPHUBACTCS
HEIOCIIeI0BATEIbHOCTh, HECBA3AHHOCTh W HEJIOTHYHOCTh HW3JI0KEHHUS MaTepuaia, MpeiACcTaBIICHBI
HE0OOCHOBAaHHBIE BHIBOJIBI;

OLIEHKa «HEY/IOBJIECTBOPUTEIILHO» BBICTABIsIETCsT 3a pedepar, KOTOpble HE COOTBETCTBYIOT
MPUHIIMITY HAyYHOCTH, HE HOCAT KCCIEI0BAaTEIbCKOTO XapakTepa, HE COJepKaT aHaam3a
HMCTOYHUKOB U TIOJIXOI0B IO BEIOPAHHOM TeMe, BBIBOJIBI HOCST JIEKJIapaTUBHBIN XapaKkTep.

CryneHT, HE TpPEICTaBUBIINI TOTOBBIA pedepar WM MpeACTaBUBIIUN paboTy, KoTopas Oblia
OLIEHEHA Ha «HEYIOBJICTBOPUTEIILHOY, HE IOIYCKAETCS K C1a4de dK3aMeHa 110 JUCITUTUINHE.



4) Kputepun OLIEHKH 3JIEKTPOHHOM NPE3EHTANH:

Kputepuu onenku

ConepxaHue OLICHKH

1. ConepxaTenbHblil KpUTEpUid
(0-20 6amoB)

0o0OCHOBaHME BBHIOOpPAa TEMBI, 3HAHHE INpeAMETa U CBOOOJHOE
BJIJICHHE MAaTepHalOM, TI'PaMOTHOE WCIIOJIb30BAHUE HAYyYHOI
TCPMUHOJIOIUH, UMIIPOBU3AIINAA, pequoi/'I OTHKCT

2. Jlornueckuit KpuTepuil
(0-20 6asoB)

CTpOﬁHOG JIOT'NKO-KOMITIO3UIIMOHHOC IMOCTPOCHHC peun,
A0Ka3aTCIbHOCTh, APr'yMCHTUPOBAHHOCTD

3. PeueBoii kputepuii
(0-20 6asmoB)

UCIOJb30BaHUE  S3BIKOBBIX  (MeTaopbl,  (Ppazeosoru3Msl,
MOCJIOBHIIBI, TIOTOBOPKU M T.JA.) U HES3BIKOBBIX (1033, MaHEPHI U
T.1.) CpPEACTB BBIPA3UTEIBHOCTH; (OHETUUECKAs OpraHU3aIHs
peuH, MpPaBWIBHOCTh YAApEHUs, 4YeTKas JMKLIUS, JIOTHYECKHe
yIapeHus u T.J.

4. Ilcuxonoruyeckuii
KpUTEpUl
(0-20 6astoB)

B3aUMOJEICTBUE ¢ ayauTopueidl (mpsimas U oOpaTHasl CBsI3b),
3HaHHE U YYeT 3aKOHOB BOCHPHUATHS pEYH, MCII0JIb30BaHHE
Pa3IUYHbIX IPUEMOB IIPUBJICYEHUS U AKTUBU3ALMU BHUMAHUS

5. Kpurepuii coOnroaeHus
JU3aiH-9PrOHOMHYECKHX
TpeOOBaHUI K KOMIIbIOTEPHOMN
pe3eHTaluN

(0-20 6astoB)

coOntofieHre TpeOOBaHWU K IMEPBOMY M IOCIETHEMY claiijam,
IIPOCIIeKUBAHNE OOOCHOBAHHOM IOCIIEOBATEILHOCTH CIAlI0B U
uHbOpMaIMM Ha crlaigax, HeoO0XOoAMMOE U JOCTaTOYHOE
Koln4yecTBO (OTO- M BHJIEOMATEpUAIOB, Y4YeT OCOOCHHOCTEH
BOCHIpUATHS Tpaduueckord (WILTIOCTpAaTHBHON) HHMOpMaIu,
KOppeKTHoe coderaHue ¢(oHa u  rpaduku, OpraHM4HOE
COOTBETCTBHUE AM3aliHA MPE3EHTALUH €€ COACPIKaHHIO0, TPAMOTHOE
COOTHECEHME  YCTHOIO  BBICTYIUIGHHS U KOMIIBIOTEPHOI'O
COINPOBOXACHUsSI, OOIIee BIEYATIEHUE OT MYJbTUMEIUINHON
IIpe3eHTalH

KonngectBo HabpaHHBIX O1eHKa ypOBHS IOJITOTOBKH
0asioB
10 KPUTEPHSIM OLIEHKU Oamn (oTMeTKa) BepOaJIbHBIN aHAJIOT
NIPe3CHTAINH

90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIO

70 +79 3 YJIOBJIETBOPUTEIHHO

MeHee 70 2 HEYJIOBJIETBOPUTEIBHO

B cootBercTBUM C MNpUHIUIIAMHU TCXHOJIOTUH prnHOBOfI paGOTBI Ipru OLOCHUBAHUU BHCKTpOHHOﬁ
MNpEe3C€HTAalMU BBICTABJIACTCA OJHA OLICHKAa BCEM YYaCTHUKAaAM MHKPOI'PYIIIIEIL. CTYJIGHTBI, HE
NpEACTAaBUBIIMC T'OTOBYIO 3JICKTPOHHYIO IPEC3CHTALIUIO UJIU MTPCACTAaBUBIIINC pa60Ty, KOTOpasa ObLIa
OIICHCHA Ha «HCYAOBJICTBOPUTCIbHO», HC JOIMYCKAIOTCA K CAa4€ 5K3aMEHa 110 AUCIUILIINHE.

2.2 Pe3ysibTaThbl OCBOCHUS: KOMIIETEHIIMH, 3HAHUSA M YMEHHs, MOJIeKALIUE TEKyLeMy
KOHTPOJIIO
HopsaaxoBbIi
Paznen, P
®opma HOMeEp
PesyibTaThl 0CBOCHUA TeMa
KOHTPOJIA OLICHOYHOI'0
CpeAcTBa

[Inanupyemblie Paznen [Tucemennoe 1
JIMYHOCTHBIE PE3YIbTAThl OCBOCHUS 1-10 TECTUPOBAHUE, 2
OOII IpaKTU4ecKas 3




Pe3yabTaTnl ocBOEHUS

Pazned,
TeMa

dopma
KOHTPOJIA

IMopsiakoBbIi
HOMeEp
OLIEHOYHOI'0
cpeacTBa

pabora,
pedeparuBHOE
3aJjaHuKe,
MIPE3CHTAIHSI

[Inanupyemsle
MeETaIlpeMETHBIE PE3yIbTaThl OCBOCHUS
OOII

Paznen
1-10

[Tucemennoe
TECTHPOBAHUE,
paKTHYecKas
pabora,
pedepaTuBHOE
3a/laHue,
pe3eHTalus

A WD

[Inanupyemsle
IIPEMETHBIE PE3YNIbTATHI OCBOCHUS
OOII

Paznen
1-10

IIucemenHoe
TECTHPOBAHUE,
paKkTHYeCcKast
pabora,
pedepaTuBHOE
3a7aHue,
MIPE3CHTALINS

A WDN PR




3. ®OC 17151 IpoBeIeHns TEKYHIEr0 KOHTPOJIs (KOMILUIEKT OIleHOYHBIX MATEPHAJIOB ISt
OLICHKH YPOBHSI OCBOCHHS YMEHMI, yCBOCHHUS 3HAHUI1, CQOPMHPOBAHHOCTD 00IIUX U
npogdeccCHOHATBLHBIX KOMIETEHIUi MPH NPOBeIeHNH TEKYIIero KOHTPOJIsI)

OINEHOYHOE CPEJACTBO Ne 1

TecroBoe 3aganue Ne 1

no Teme: «IIpou3BoaHAS M ee MPUJIO0KEHHU S

BapuanTt 1

1. Haitnure nponsBonyio gynkiuu y =9 —9x° — gxs .

1) y' =9x—x° —%xs; 2) y' =9x—72x" —5x"; 3) y'=-72x" —6x*; 4)

y' =-17x" —6x*
2. Haligute mpou3BOIHYIO GYHKIHH y = 3x%-cosx.
1) y' =6x-sin x; 2) y'=6x-cosx—3x-sin X; 3) y'=x*-cosx+3x*-sinx; 4)
y" =6x-C0s x +3x” -sin X
3. Haiigure npousBoauyo ¢pyukimu y =(x+1)-(x+2)—(x—1)-(x—3).
1)y =-7; 2) y'=T; 3) y'=-1; 4) y'=1

4. HaiinguTe npou3BoAHYIO GYHKIIUN Y = x* - l .
X
1) y':4x—i2; 2) y’:4x3—i2; 3) y’:4x3+i2; 4) y’:4x+i2.
X X X X
. -2-x+1
5. Haitnure npou3BoaHy0 QyHKIUN ) = )
4.-x+2
! 2 ! 2 ’ 2x ] 2)C

2) y :—m;

6. HaiiTi 3HaYeHre MPOM3BONHOM GYHKIHMH = x° +SiN X B TOUyKe X, =7 .

1)y =n%-1; 2) y' =2m+1; 3) y'=2x-1; 4) y'=2rx
7. Haiingure f'(1), ecmn f(X) = > +4e”

X

1)9; 2) —5+4e; 3) 5; 4) 5+4e
8. Haiinure yrinoBoit koa¢hduimenT kacatrenbHoN K Tpaduky QyHKIuH y =3-x—2-C0SX B TOYKE C
abcmmccoit  x, =0.

D1; 2) 2; 3) 3; 4) 0
9. Haiinute yrioBoit koadduuueHt kacatenbHoil k rpapuky Gynkmmu  f(X) =3x—4In X B Touke

c
abcruccoit  x, = 2.

11; 2) -5; 3) -1; 4) 5
10. YpaBHeHHe KacaTenbHOU K TpapuKy GYHKIHUN Y = 1 , TpoBeAI€HHOM B Touke (1; 1) umeer BuA
x
Ny=x; 2) y=—x-2; 3) y=x+2; 4) y=—x+2
11. Haiigute TaHreHC yria HaKJIOHA KacaTelbHOW, MPOBEAEHHOH K
rpaduky QyHKIMH y =SIN 2x B TOUKE C ¥
abcruccoit 0. =l
1)2; 2) 1, 3)0; 4) -1 7/ I

X0

Ya



12. Ha pucynke uzo0OpaxéH rpapuk ¢yskmmm  y = f(X) u KacaTempHas K HEMY B TOYKE C

abcuuccoit x, .

Haiinnre 3HaueHne NPOU3BOIHOM B TOUKE X, .

1)-2; 2) 2; 3) -05; 4) 0,5
13. Y Ha pucynke mzobOpaxén rpapuxk ¢ynkimuun y=f(X) u
yi = f(x KacaTresbHasi K HEeMy B TOUKe ¢ abcuuccoit x, = 2.
/ \ / Haiinute 3HaueHue Npou3BOAHON B TOUKE X, .
/ Y 1)2; 2) 1; 3)0; 4) 05
7 1 *
3 T
Bapuanr 2

no Teme: «1Ipou3BoaHAas M ee MPWI0KEHHSD

1. Haiiyiute niponsBoanyio Gpynkmun y = 8—5x" — %xe.
1) y'=-20x*-7x°; 2) y'=8x-20x"+7x"; 3) y':8x—x5+%x7; 4)
"= -20x° +7x*

y

2. Haligure mpon3BOIHYIO QYHKIMH y = —3,6x%-cos x.

1)  y'=-7,2x-cosx+3,6x-sin X ; 2)  y'=-72x-c0sXx—3,6x°-sinX; 3)

y'=-1,2x%-cos X+ 3,6X* -sin X ;

4) y'=7,2x-sin X .

. Halinure npousBoanyto pyakuuu y = x(x+5)— (x +2)(x +3).

1)y'=5; 2) y'=-6; 3) y'=-b; 4) y'=0

4. HaiinuTe Mpou3BOAHYIO PYHKIUH Y = Jx + iz :
X
2 1 2 1 2 2
1) v =~x+—; 2) y'=—"—=——; N y="Tr— 4) y'=2Jx+-= |
) y x3 ) y \/; xg ) y 2\/; x3 ) y x3
5. Haiigure npousBoHy0 QyHKIMH ) = 3-5x .
10 + 6x
, 15 , 15 , 25x , 25x
D y=mo D= Y= Ay =
(5x+6) (5x+6) (5x +6) (5x +6)
o o 2 i
6. Haiitu 3HaYeHne MPOU3BOAHON QYHKIIMK  y =COS X —X° B TOYKE X, = 5
1)y =xn-1; 2) y'=1-rx; 3) v =1l+nr; 4) y'=-1-nx
7. Haiinqure f'(), ecmu f(X) =In x—2sin X
1)1+ 2sin x; 2) 1-2sin1; 3) 1-2cos1; 4) 2cosl
8. Haiinure yrioBoit k03hduimeHT kacateabHO# K rpaduky GyHknun y =3Sin x +12x B TOUkKe ¢
abcruccon
xozg. 1)15; 2) 12; 3) 1577; 4) —3-67
9. Haiiiure yrioBoii koauiieHT kacareabHoM K Tpaduky pyukiun  f(X) = 2x+e* B Touke C

abcruccoit x, =0.
11; 2) 2; 3) 3; 4)0



10. YpaBHeHHe KacaTenbHOU K TpapuKy GyHKIHUU ) = o npoBenéHHON B Touke (2; 0,1) umeer
RS

BUJT
1) y=01+0,05x; 2) y=0,2—-0,05x; 3) y=01+05x; 4) y=0,05x

o o . o 2
11. Haiiiure TaHT€HC yriia HaKJIOHAa KacaTeIbHOM, POBeACHHON K Tpaduky GyHkuun y =6x —e™

B TOUKE C
abcmuccont 0.
D1, 2) 5; 3) 6; 4) 4 %
12. Ha pucynke wu3o0paxéH rpapux (yHKIHH y=Ff(X) u = SI\N
KacaTelbHas K HEMy B Touke ¢ abcuuccoil x,. Haiinure 3HaueHue \,\
IIPOU3BOJHOU B TOUKE X, . i ‘\
1 : 2) — X 3) 1,25; 4) -0, : X
)0,8 ) —1,25 ) 1,25 ) —08 = >
i
13. Ha pUCYHKE HU300pakEH
rpapuk pynkumm  y = f(X) u kacarenpHas K HeMy B
2 Touke C abcmuccod  x, =3. Haiigure 3HaueHue
\v|= () / AN .
N i/ N TPOM3BOIIHOM B TOUKE X .
\__/OK 3 >
12; 2) 3; 3)0; 4)1

Otgetnl k TecTy 110 TeMe «IIpousBogHass pyHKIUN»

Bapuanrt 1

Ne ponpoca 1 2 3 4 5 6 7 8 9 10 11 12 | 13

Ne orBeTa 3 2 2 3 2 2 2 3 1 4 1 2 3

Bapuanr 2

Ne ponpoca 1 2 3 4 5 6 7 8 9 10 11 12 | 13

Ne orBeTa 1 2 4 3 1 4 3 2 3 4 4 2 3




TecToBoe 3aganue Ne 2

o TeMe: «OCHOBBI TPUTOHOMETPHH)

1. YcTaHOBUTE C MOMOILBIO CTPEIOK COOTBETCTBUE MEXKY PAJMaHHON MEPOM yriia ¥ TpalyCHOM
MEpoM yriia:

A)II 1)360°

b) I1/2 2)180°

B)2I1 3)270°

IN)311/2 4)90°

2. PaccraBbTe 3HaKHM HEPaBEHCTB (> ; <) MEXKIy CIICAYIOIIUMHU ITapaMu 3HAYCHU I

TPUTOHOMETPUYECKHUX (YHKIIHI:
Sin0° Cos0°%;

Sin90°  Cos90°;

Sin180° Sin270°;

Cos360° Sin270°.

3. Bri6epute OykBY, COOTBETCTBYIOIIYIO BAPHAHTY MPABHILHOTO OTBETA. [10J10KUTEIBHBIM
YUCJIIOM ABJIISICTCAI:
A) Sin5I1/6
b) Cos3I1
B) tg IT
I') ctg I1/2
4, 3anuIIrTe B OPSIIKE y6LIBaHI/I$I CIIEAYIOIIYE 3HAYCHUS Q)yHKL[HH y=COSX:
cos 5I1/6, cos 1111/6, cos I1/3, cos 7I1/2.

HpI/I BBLINOJHEHUH 3aJaHU I 5-8 3anummure X0 pelieHust 1 HOJIy‘leHHBIﬁ OTBCET.

5. Pemmre ypaBHeHHe: COS X = \.@/2

JHononnumensnaa uacmao
6. Haiinure 3HaueHne BoIpaXKEHUS, UCTIOJIb3YS (POPMYJIIBI CII0KEHUS:

Sin60° X Cos30° - Sin30° X Cos60°
7. Ecnu u3BecTHO 3HaueHue Sin @ u yron @& € | uerBeptH, To YeMy paBHO 3HaueHue COS @
Sina=0,6
8. Pemiute ypaBHeHue:
4sin 3x + v‘lﬁ =0

TecroBoe 3aganue Ne 3

1m0 TeMme: «lIpsiMble M IIJIOCKOCTH B IIPOCTPAHCTBE»

1) TIpsmyro, mepHeHIUKYISIPHYIO JTFOOO0H MPSIMOU B MJIOCKOCTH, HA3bIBAIOT. ..
a) HAKJIOHHOM K TIOCKOCTH; 0) MEePIEeHIUKYISIPOM K IUNIOCKOCTH; B) ceKyIlei; 1) rydom. (1 Gamr)

2) HakaoHHO# K IUIOCKOCTH Ha3BIBAIOT MPSAMYIO, TIEPECEKAOIIYIO IJIOCKOCTD | ...
a) He MepeceKarolyIo NepIeHANKYIISP;

0) mexanryro B HEl;

B) HE UMEIOIIYIO C Hei 0OLINX TOYEK;

I') HE HepreHANKYIsApHyto ei. (1 Gamn)

3) IMapamienbHBIMU HA3bIBAIOT MJIOCKOCTH,...
a) HE UMEIOIINEe OOUTUX MPSIMBIX;

0) y KOTOpBIX O7fHA O0IIast TOYKa,;

B) Y KOTOPBIX JBE OOIIUX TOYKH;
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') HC UMCIOIIME HU OJTHOM oO1eit Touku. (1 6amn)

4) TpsiMasi, poXosILas yepe3 OCHOBAHMUS MEPIICHANKYIISPA U HAKIIOHHOW, HAa3bIBACTCA ...
a) CeKyIIeH;

0) mapayuIeTbHOM MJIOCKOCTH;

B) INPOEKIMEi HAKJIIOHHOW Ha IJIOCKOCTb;

') MEepPHeHIUKYIAPOM K rmiaockoctu. (1 Garmr)

5) HaxsioHHas neprieHIUKYISIpHA TIPSMOM B INIOCKOCTH, €CIIH ...

a) MEepHeHIUKYJIp [epeceKaeTcs ¢ MPOEKIMelH HAaKIIOHHON Ha INIOCKOCTh;
0) mpoeKuus HAKJIOHHOH MapajuieibHa ATOH NPsMOH;

B) TIPOEKIUS HAKIIOHHOM MEePICHINKY/IIpHA 3TOU MPSMOM;

I') OpsiMasi COBIAAAET ¢ MpoeKLuen HakinoHHOW. (1 Oamr)

6) Eciu u3 TOYKH BHE IUIOCKOCTH MPOBECTH K HEH MEPICHIUKY/ISP U HAKIOHHBIE, TO ...
a) MEPICHINKYIISAP [UTMHHEE HAaKJIOHHO;

0) HakJIOHHAas JJIMHHEE MEePICHIUKYISIPA;

B) IMPOEKIIUS HAKIIOHHOW KOpOYe NepIeHINKYIISPa;

I') HaKJIOHHas U ee mpoekius paBubl. (1 Gamr)

7) Ilpsimast mapasuresibHa IIOCKOCTH, €CIIH OHHL...

a) IepeceKaroT NMPSIMYIO B OJTHON U TOM K€ TOUKE;

0) IepHeHIUKYISPHBI OHOM U TOH K€ TPSMOIA;

B) YAaJI€HbI OT JaHHOM TOYKH Ha PaBHbIE PACCTOSHUS;
I') IEPECeKaroT IJIOCKOCTh B 01HOM Touke. (1 Gamn)

8) VYriom Mex1y HAaKJIOHHOU M IJIOCKOCTBIO HA3bIBAIOT. ..

a) yroyl MeXJ1y HaKJIOHHOW U MEPIEeHIUKYISIPOM;

0) yros MEXIy IPOEKIHEH U MePICHINKYIISIPOM;

B) YroJ MEXIy HAaKJIOHHOHM M €€ MPOEKIIUEeH;

I') yroj MEXJ]y HaKJIOHHOW U IpsIMOM B TuiockocT. (1 Gamn)

9) Yepes ... MPOXOAUT SMHCTBEHHAS IUIOCKOCTb,
a) JIBe TOYKHU; O) TpHU MapauiebHbIE MPSMBIE;

B) TPH MOTIAPHO TIEPECEKAIOIINECS TPSMBIE;

r) uetbipe Touku. (1 Gamr)

10) IIpsimast mepecekaeT MIOCKOCTh, €CIH MPsSIMasi U TIIOCKOCTh
a) He UMEIOT HU OJTHOM OOIIeH TOUKH;

0) UMEIOT JIBE OOIIUE TOUKH;

B) UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY;

') UMEIOT Tpu 001X Touku. (1 Gamn)

11) Ecnu mpsiMast mepecekaeT MI0CKOCTh KBaapaTa B TOUKe MepecedeHus HaroHanei u
MIEPIICHINKYIIIPHA IBYM CMEXKHBIM €r0 CTOpOHAM, TO OHA . . .

a) mapaJuieNbHa IBYM JAPYTUM CTOPOHAM KBaJpaTa,

0) mepneHIUKYISIpHA TUarOHAIISIM KBaIpaTa,

B) MapajuielbHa TUATOHAISM KBaJApaTa;

r) 00pa3yer ¢ MIOCKOCThIO KBaaparta yroi B 30 rpaxycoB. (2 Gama)

12) Ecnu nBe mapayiesbHbIC IUIOCKOCTH Tepecedb TPEThEH, TO . . .
a) JIMHUM [IepeceueHus paBHbI;

0) JUMHUU TIEpEeCcCeUeHUs MapauIeIbHbL;

B) JIMHUHU IepeCcCeUeHUs NEePIIeHANKYIISPHBI;

T') TJIOCKOCTH coBmamaroT. (1 Gam)
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13) Ecnu nBe mapayuiesbHbIC INIOCKOCTH Tepeceyb JABYMs MapalieIbHBIMU MPSIMBIMH, TO ...
a) TpsIMbIE TIEPECEKAIOTCS B TOUKE;

0) TIJIOCKOCTH MEPECeKaroTCs M0 MPSIMOM, MapajieTbHON OJTHOM U3 TIPSMBIX;

B) OTpPE3KH, 3aKIIFOUCHHBIC MEXTY IJIOCKOCTSMU PaBHBI,

I') IJIOCKOCTH MEPIICHAUKYISAPHBI OJHOM U3 psAMbIX. (1 Gaymm)

14) Ecnu HaksaoHHAas UIMHOM 16 cM 00pa3yeT ¢ IIOCKOCTRIO yro B 60°, TO ee MpOoeKIns Ha

IUIOCKOCTh PaBHa...
a) 32 cwm; 0) 8 cm; B) 8§ cm; r) 256 cM?. (2 Gaia)

15) Hakmonusie AB u AC 00pa3yroT ¢ miockocThio yrisl B 30° u 45° coorBercTBenHo. Torma . .

a) mpoekuus HakJIoHHOW AB nimuHHee nmpoeknuu HakiIoHHON AC Ha MJIOCKOCTD;
0) naxsionnass AB xopoue HaknonHoi AC;

B) HaksoHHas AB nnunHee HakimoHHOW AC;

I') MPOEKIHMU HAKJIOHHBIX paBHBL. (1 Gar)

16) Ecmu B npsAMOYyrojsHOM TPEYroJbHHUKE KaTeT B JIBa pa3a MEHBIIIEC THIIOTCHY3BI, TO ...
a) mpuiIexalui katety yron paseH 30 rpagycam;

0) mpuiexKanmi KaTeTy yroi paBeH 60 rpagycam;

B) MpuWieKaluii kaTeTy yroi paseH 90 rpagycam;

r) MpOTUBOJICKAIIHI yroi paBeH 60 rpaaycam. (2 O6asa)

17) TlepneHAMKYISAPOM K-IUIOCKOCTH HA3bIBAIOT MPSAMYIO,
a) MEePeceKarolIylo MIOCKOCTh;

0) TepIeHINKYIIPHYI0 HEKOTOPOH MPSMOU B INIOCKOCTH;
B) MEpPHEHAMKYISPHYIO 000N MPsIMON B INIOCKOCTH;

) JIeKaIIyIo B apaieabHou wiockoctu. (1 6amn)

18) Ta 13 HaKJIOHHBIX OOJIBIIIE, Y KOTOPOW

a) MPOEKIHS paBHA MEPHEHAUKYIISPY;

0) mpoekIius 0oJIbIIIe;

B) MPOEKIUSI MEHBIIIE;

') MPOEKIUs OO0JIbIIE MEePIEHIUKYIISIPA. (1 6amm)

19) IlnaHUMETpHS - ITO UIMEPEHHUS . . .
a) yIJoB; 0) OTPE3KOB; B) Ha IJIOCKOCTH; r) B mpocTpanctBe. (1 Gamnm)

20) VYrosa Mexay HaKJIOHHOH U TUIOCKOCTBIO . . .
a) menbiie 90 rpagycos; 0) 6onbire 90 rpagycoB; B) paBeH 60 rpagycam; T) Tymoi. (1 6ayn)

21) TIlpoekmuueit HAKIOHHOW Ha TNIOCKOCTh HA3BIBAIOT MPSAMYIO,

a) TMepHeHIUKYIAPHYIO INIOCKOCTH;

0) TepeceKaroIIy0 HaKJIOHHYIO 1o yriioM 30 rpaaycos;

B) MPOXOASILYIO YepPE3 TOUKH HAKIIOHHOHN U NEPIEHINUKYIISIPA;

') MPOXOAIIYIO0 Yepe3 OCHOBAHUS HAKJIIOHHOM U meprieHaukymspa. (1 6amr)

22) Ecnu aBe TOYKH MPSMOI MPHHAISKAT TIIOCKOCTH, TO TIpsAMa ...

a) Ha3bIBaeTCs MPOEKIUEH TOUKU Ha IIIOCKOCTh; 0) JIEKUT B IJIOCKOCTH;

B) IepeceKaeT IMIOCKOCTh MO MPSMBIM YIJIOM;  T') Ha3bIBAETCS MEPICHINKYISIPOM K
miockoctd. (1 Gamn)

23) IIpsimble, nMeroNIHE OJJHY OOIIYIO TOYKY Ha3bIBAIOT . . .



a) CKPCUIUBAIOIIUMUCS; 0) MEPeCceKaroIMMUCS; B) MapaUIeIbHbIMK; T) coBnaaatonmmu. (1
Oas)

24) JIBe MIOCKOCTH MapajuIe/IbHbI, €CIIH OHU . . .
a) NEepIEeHIUKYJIAPHBI OJHOM U TOH K€ NPSIMOI;
0) mapajuIeIbHBI OJTHON M TOH ke MPSIMOI;

B) IEPECEKAIOTCS B OJIHOM TOUKE;

I') MEepPEeCceKaroT OJIHY U Ty ke npsimyro. (1 6amr)

25) Ecnu aBe npsiMble MapajuielibHbl TPEThEH, TO OHH..
a) MePICHIUKYISIPHEI IPYT IPYTY;

0) mapajuieaIbHbI MEXTY COOO0H;

B) COBMMAJAIOT; T) nepecekatorcs. (1 6amn)

26) PaccrosiHHEe MEXIY ABYMS MMapajuIeIbHBIMH IJIOCKOCTSIMHU paBHO 10 cM, a OTpe3oK,
3aKIIFOYCHHBIH MEXTy TUIOCKOCTSIMU paBeH 12 cM. Torna mpoekius oTpe3ka Ha OJIHY U3
IJIOCKOCTEN paBHA...

a) cm; 0)44cwm; B)cM; T)2cM. (2 Gamra)

27) JIBe HakJIOHHBIC, AIHHON 10 cM 00pa3yroT Mex Iy coboii yron B 60 rpamycoB. PaccrosHue
MEXTy MX MTPOSKIMSIMH Ha TUIOCKOCTH PaBHO...
a)10cm; 06)5S5cm;  B)cem; 1) 20cMm. (2 Gaia)

28) JIBe IIIOCKOCTH COBIAIAIOT, €CIIM OHU UMCIOT . . .
a) JIBe OOIIMX TOYKH; O) TpU OOIIMX TOYKHU; B) OJHY OOIIYIO MPSIMYIO; T) OAHY OOy TOUKy. (2
Oaia)

OTBeTbI:

1-0, 2-r, 3-1, 4-8, 5-B, 6-0, 7-0, 8-B, 9-8, 10-B, 11-06, 12-6, 13-B, 14-0, 15-a,B,
16-6, 17-B, 18-0, 19-8B, 20-a, 21-r, 22-0, 23-0, 24-a, 25-0, 26-a, 27-a, 28-0.
Kpurepun ouenox:
6onee 30 6amos - "5"
ot 20 10 29 - "4"
ot 14 nmo 19 6amos - "3"

TecToBoe 3amanue Ne 4

1o Teme: «BeKTOpbI B NIPOCTPAHCTBE)
Bapmnanr 1

1 ABCDA:1B1CiD: - napannenenunesn. Ykaxure BEeKTOp, paBHbII cymMMe

2 Pebpo xyba ABCDA1B1C1D1 paBho 1.

1) g 2) 242 3)2 4) 2

3 ABCDA:B:1C1D1— napamnenenunen. A1C nepecekaer BiD B Touke M.

1)3 2) -2 3)-1 4) 2
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Bri6epute BepHbIe BhICKa3bIBAHUS:

1) BekTopsl, uMeromye paBHbIE IJTUHBI, PAaBHBI.

2) Bekropsl, nexkaiue Ha JBYX MPSIMBIX, HEPICHIMKYIISPHBIX K OJHOM IJIOCKOCTH, KOJUIMHEAPHBI.
3) JIroOble 1Ba BEKTOpa KOMILIAHAPHBI.

4) BeKTopbl KOJUTMHEAPHBI, €CITH OHU JISKAT B JIBYX MMapaJLICIbHBIX TNIOCKOCTSIX..

OtBeT:

Juaronamu xyoa ABCDA1B1C1D1 nepecekatorcs B Touke O.

OtBeT:

SO — BpIcOTa IPaBMWIIBHOM YeThIpexyroibHoi mupamunsl SABCD.

OTtBeT:

B ky6e ABCDA:1B1C1D1 HazoBuTE BEeKTOp, paBHBII cymme

Han Terpasagp DABC. Ha3zosute pedpo Terpasapa, nu3o0paxaromiee BEKTOp X, €CIH BEKTOPHI
uuu uuwu 1

DA, AC 1 X KOMIUIaHAapHBI, HO HUKAKHE JIBa U3 HUX HE KOJUTHHEAPHBI.
1) AC 2) DC 3) DA 4) AB
PABCD — nupamupa; ABCD — napasuienorpamm;

Bapmuanr 2

1 ABCDA:1B:1CiD: - napannenenunes. Ykaxure BEKTOp, paBHbII cyMMe

2 B npaBuibHO# TpeyronsHoii mpusme ABCA1B1C1 cropona ocHoBaHus paBHa 1, Touka E —
cepenuna AiCi.
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2) 3 3) 4) 243

1)

~ &
| &

3 ABCDA:B:C1D; — napammenenunesn. A1C nepecekaet B1D B Touke M.

1)3 2) -2 3)-1 4) 2
4  BrpiOepure BepHble BHICKa3bIBAHUS:
1) JlnuHbl paBHBIX BEKTOPOB PaBHBI.
2) BekTopsl, Jexalniye Ha IByX IPsSMBIX, IapajuIeIbHbIX OJHON MIOCKOCTH, KOJJITMHEAPHBI.
3) JIroOble TpH BEKTOpa HEKOMIUTAHAPHBI.

4) Bekropsl, Jiexaiire Ha O0KOBBIX peOpax MpU3Mbl, KOJJTMHEAPHBI.

OrtBerT:

6 Huaronamu kyba ABCDA1B1C1D: nepecekatorcs B Touke O.

Ortser:

7 SO — BbICOTa IPAaBWIIBHOM YeThIpexyroyibHoi mupamuasl SABCD.

OrtBer:

8 B kybe ABCDA1B1C1D1Ha3oBuTe BEKTOpP, paBHBIH cymMMe

Han terpasap DABC. HazoBute pebpo TeTpasipa, n300paxaroriee BEKTOp X, €M BEKTOPBI
Ul uuu I

DA, AC 1 X KOMIUIaHapHBI, HO HUKAKHE J[Ba U3 HUX HE KOJUTHHEAPHBI.
1) AC 2) DC 3) DA 4) AB

10 B mupamuae PABCD ocnoBanuem ciyxuT napamienorpamm ABCD,;

TecTroBoe 3aganue Ne 5

no teme: «KopHu, creneHu u Jgorapugmen»
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1. VY cTaHOBHTE C IOMOILBIO CTPEJIOK COOTBETCTBUE MEKY UHUCIAMU
1 apu(PMETUYECKUMU KBAIPATHBIMHU KOPHSAMH U3 3TUX YHUCEN:
A)64 1)0
b)0,25 2)8
B)1 3)1
o 4)0,5
2. Br16epute OykBY, COOTBETCTBYIOLIYIO BApUAHTY IIPaBUIIBHOTO 0TBeTa. Kakoe 13 paBeHCTB
SIBJISIETCS] BEPHBIM:
A) (Va?)’=a
B) Va=a?
B) Va= a'”?
I) Va=a
3. Br16epute OykBY, COOTBETCTBYIOLIYIO BApUAHTY IIPaBMWIIbHOTO 0TBeTa. MpparonansHeiM
ABJISIETCS] YUCIIO:
A) V64
b) -81
B) 0,65
)7
4, Bri6epute OykBY, COOTBETCTBYIOLIYIO BapUaHTy MIPaBUIIbHOIO 0TBeTa. Kakoe ypaBHEeHUE
HE UMEET PEIICHUH :
A) x%=
B) x?=0
B) x?=-64
') x?=81
IIpu BbINOTHEHNH 3aaHUH 5—8 3anMIIKTe X0 pelleHus U MOJIyYeHHbII 0TBeT.
5.Haiinure kKopeHb ypaBHEHUS:
Logs(2x-5)=1.

Jlononnumenvnas uacmep
6. Haiinute X, eciu:
lgx=1/2 1g16+2 Ig5
7. YOpocTuTe BhIpa)kKE€HUE U HAMAUTE €ro 3HaYCHHE:
V18+V50-22
8. Haiinure 3HaueHNe BbIPAKEHUS:
Logs (m®), ecmu logam=-4,5.

TecToBoe 3ananune Ne 6

o TeMe: «YpPaBHeHUsS] M HEPABEHCTBAY
Bapmuanr 1
1. Bri6epute OykBY, COOTBETCTBYIOIIYIO BApUaHTY MPaBUIbLHOIO 0TBeTa. KopHeM Kakoro
YPaBHEHUS SIBIISETCS YUCIIO 3:
A) 3x=1;
b) 3* = 1/27;
B) V3-x =0;
I') cosx=1/3.
2. Bri6epute OykBY, COOTBETCTBYIOLIYIO BapuaHTy MpaBMiibHOrO oTBeTa. Kakas u3 dopmyn
SBJIAETCS PELIEHUEM JJaHHOTO YPaBHEHMSL:
Tg x=a
A) x=(-1)" arcsin a +IIn, neZ;
b) x=arctg a +I1n, neZ;
B) x=+ arccos a +2I1n, neZ;
I') x=arcctg a + I1n, neZ.
3. BriGepure OykBy, COOTBETCTBYIOIIYIO BApHAHTY MPAaBUILHOTO oTBeTa. Kakoe u3
YpaBHEHUH SBIISETCS MPPALUOHAIBHBIM:
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A) x?-3=0;
b) 2* -4=0;
B) 2- x=0;
I) Y x=2%
Ipu BHINOTHEHUH 3a1aHuii 4-9 3anMIIMTE X0/ PeleHUs H MOJy4YeHHbIH 0TBET.
Pemmvre ypaBHEHUS:
4. sinx=\3/2;
5. 2x"2=8;
6.N6x+2 =1;
7. Pemute HepaBeHCTBO: logs (3X —9) > 1.

Jononnumensnas uacmo
8. Pemure ypaBreHue: logs (X% + 2X + 49) = 3.
9. Pemmute HepaBeHncTBO: 3%2 <1/9.

Bapuant 2

o TeMe: «YpaBHEHHsSI H HEPABEHCTBAY

1. Bri6epute OykBY, COOTBETCTBYIOIIYIO BApUAHTY MPAaBMWIIbHOTO oTBeTa. KopHem kakoro

YpaBHEHUS SIBJISIETCS YUCIO 3:
A) 3x=1;

b) 3* =27;

B) V3+x =0;

I') cosx=1/3.

2. BeiGepute OykBy, COOTBETCTBYIOLIYIO BAPHAHTY MpaBUIbHOrO oTBeTa. Kakas u3 ¢popmyi

ABJIICTCA PCIICHUEM JAHHOI'O YPABHCHMUA:
Cosx=a

A) x=(-1)" arcsin a +I1n, neZ;

b) x=arctg a +I1n, neZ;

B) x== arccos a +2I1n, neZ,

I') x= arcctg a + I1In, neZ.

3. Bri6epute OykBY, COOTBETCTBYIOIIYIO BapUaHTy MpaBUiIbHOrO oTBeTa. Kakoe u3

YPaBHEHUII SBIISETCS TOKA3aTEIbHBIM:
A) x?-3=0;
b) 2* -4=0;
B) \2- x=0;
I) Y5 x=2%
Ipu BoINOJHeHNH 3a1aHuii 4-9 3aMHMIIKTE X0/ PeUIeHHs] U MOJTYyYeHHbI 0TBET.
Pemmre ypaBHeHus:
4. cosx=\/3/2;
5. 2x2=16;
6. Vdx+2 =2;
7. Pemute HepaBeHcTBO: logs (3X —9) > 1.
Hononnumensnan wacmo

8. Pemmte ypasuenue: logz (X2 + 2x + 9) = 3.
Penmre HepaBencTBO: 3% >1/27.

TecToBoe 3aganue Ne 7

©

1o reme: «@YHKIMH, X CBOMCTBA U IrpaduKH »
1. ®ynxmums 3amana dopmymnoit f(x) =1/x3-1.
Haiimure ee o6macTh onpeieneHusl.
HazoBurte, kakyro 0cOOEHHOCTh MMeeT IpaduK yObIBatoLel (pyHKIINH.

no

3. OmnpezenuTe, Kakoil U3 yKa3aHHBIX 'paUKOB ABIAETCA rpagukoM (GyHKIME Y = X2 +2X.
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4. Pemmre ypaBHeHHe: COS X =1/2.
5. Ha pucynke nan rpagux HEKOTOpOU (HyHKIIHU.

y

N
o * }

k.

{
\
=AW

)
N

(%]

)

[Tonb3ysich TpadMKOM 3TOH (QYHKIMH, OTPEICITHTE:
00J1acTh ONpeAeNeHusT ATON (PyHKINH;
MHOKECTBO 3HAYCHHIA;
HYIIH;
HPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IMPOMCIKYTKHU MOHOTOHHOCTH;
SIBJISICTCS JIK AaHHAsi (PYHKIUS YeTHOW MM HEYCTHOI.
Jononnumensnan yacmo

le/l BbIITOJTHCHHUH 33}13]—[1/[17[, 3allMIIUTE X0/ PCIICHUA U HOJIy‘IeHHbIﬁ OTBET.

VYcraHoBuTe, Kakasi U3 TaHHBIX (QYHKIIUI SIBJISIETCS. YETHOM, Kakasi — HEYETHOM:
F1)=x2- 1 f2(0)=x + %

TecroBoe 3aganue Ne 8

no Teme: «MHOrOrpaHHUKHY
Bapmnanr 1
1. MHoOrorpaHHHK — 3TO TEJIO, TOBEPXHOCTh KOTOPOTO COCTOUT U3:
a) MapajuleJIorpaMMoOB
0) MHOTOYroJbHUKOB U TPEYT'OJbHUKOB
B) MHOTOYIOJbHUKOB
I') MHOTOYrOJbHHMKOB U MapajuieIorpaMMOB
2. Ecmm 60xoBBIe pebpa MpU3MBbI EPIIEHANKYIISIPHBI K OCHOBAaHUSM, TO TTPU3Ma Ha3bIBACTCS
a) TPaBUIBHOU
0) npsmoit
B) HAKJIOHHOMU
r) MepHeHIuKyIIpHON
3. /lmaroHanb MHOTOTpaHHHUKA — 3TO OTPE30K, COSTUHSIOIINN
a) Jr00bIe IB€ BEPIIMHBI MHOTOIPaHHUKA
0) IBe BEpUIMHBI, HE IPUHAUIEKALNE OJHON rpaHu
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B)
r)

JIBE€ BEPIIMHBI, TPUHAJIEKAIIUE OJHON TPaHU
JIBE BEPIINHBI, OJJHOTO OCHOBAHUSI

4. Tlnomans 6OKOBOW MOBEPXHOCTH MPSIMOM MPU3MBI paBHA

a)
0)
B)
r)

MIPOM3BEICHUIO MTIEPUMETPA OCHOBAHUS Ha JUIMHY OOKOBOTO pedpa MpU3MBbI
MIPOM3BEICHHUIO MTEPUMETPa OCHOBAHUS HA aropemy

MIPOM3BEICHUIO JUTMHBI peOpa OCHOBAHUS Ha BHICOTY IPU3MBI
MIPOU3BEICHUIO JUTUH peOep OCHOBAHUS HA BHICOTY MPU3MBI

5. KonunuectBo pebep HIECTHYTOIbHONU MTPU3MBI

a)
6)
B)
r)

18
6

24
12

6. Haummenbliee 4ncio rpaHei mpu3Mbl

a)
0)
B)
r)

3
4
5
6

7. Hapannenemmez[ — 9TO T€JI0, HIOBEPXHOCTH KOTOPOI'0 COCTOUT H3:

a)
6)
B)
r)

napaujicjorpaMmmoB

YCTBIPEX IapaJuICJIOrpaMMoOB

IMMOBEPXHOCTh, COCTABJICHHAA U3 ITapalyiejiorpaMMa U 4Y€ThIPEX TPCYTrOJIbHUKOB
IMOBCPXHOCTb, COCTABJICHHAA U3 HICCTU ITapalJICIIOrpaMMOB

8. CBoliCcTBO MUpaMuUIbL: €Clii OOKOBBIE pedpa MUPaMUAbl PABHOHAKIIOHEHBI K OCHOBAHHUIO, TO OHU
PaBHBI, a BEPLINHA IUPAMU/IbI IPOEKTUPYETCS

a)
6)
B)
r)

B LIGHTP OKPYXHOCTH, OMTMCAHHON OKOJIO OCHOBAHHS
B LIEHTP OKPYKHOCTH, BIMCAHHON B OCHOBaHUE

B LICHTP OCHOBAHMS

B OJIHY U3 BEPIIUH OCHOBAHHS

9. Amnodema — 310

a)
6)
B)
r)

BBICOTA MMHPAMHU/IBI

BBICOTa OOKOBOW I'paHH MUPAMUIBI;

BbICOTa OOKOBOI rpaHy MPaBUILHON MHPaMUIbI
BBICOTA OCHOBAHUS TUPAMU/IbI

10. TInomaapr MOTHON MOBEPXHOCTH MUPAMUIBI PaBHA

a)
6)
B)
r)

CyMMe IUIouaiu ee O0KOBOI MOBEPXHOCTH U IUIOLIA/I OCHOBAHUS
CyMMe KBaJIpaToOB TPEX €€ U3MEPEHUI

CyMME IUIOIIAJEN IBYX €€ rpaHeu

CyMMe IIJIoLIa i ee GOKOBOM MOBEPXHOCTHU M JIBYX IUIOLIA/Ieil OCHOBaHUH

11. TlocTpoiiTe npaBUIbHYIO TPEYTOIbHYIO MUPAMHUAY U YKAKUTE €€ OCHOBHBIE 3JIEMEHTHI.

Bapmuanr 2
no reme: «MHOrorpaHHUKW

HOBerHOCTB IIpU3MBI COCTOUT H3

a)

6)
B)

r)

ABYX MHOT'OYT'OJIbHUKOB, PACIIOJIOKCHHBIX B JIBYX PABHBIX IINIOCKOCTAX WU KOHCYHOI'O YMUCIIa
napajajicjiorpaMMoOB

ABYX paBHBIX MHOTOYT'OJIbHUKOB U KOHCYHOI'O YHUCJIa ITapauICiorpaMMOB

JABYX pPaBHBIX MHOT'OYT'OJIbBHUKOB, PACIIOJIOKCHHBIX B JIBYX IINIOCKOCTAX WU KOHCYHOI'O 4YHCJIa
napajjieJiorpaMmMoB

JABYX PAaBHBIX MHOI'OYIOJIbHHKOB, PACIIOJIOKCHHBIX B IapalJICIIBHBIX IINIOCKOCTAX H
KOHCYHOT'O YHCJIa MapajljieJIorpaMMOB

2. IlpaBuipHas mpu3ma — 3TO

a)
6)
B)
r)

[IPU3Ma, OCHOBAaHUEM KOTOPOU SIBJIAETCS MPABUIBHBIA MHOTOYTOJIbHUK
IIPU3Ma, OCHOBAaHUEM KOTOPOH SIBJIAETCS pABHOCTOPOHHUN TPEYTOJIbBHUK
npsiMasi IIpu3Ma, OCHOBaHUEM KOTOPOM SIBIISIETCS IIPABUIIBHBIA MHOTOYT'OJIBHUK
npsiMasi Ipu3Ma, OCHOBaHUEM KOTOPOU SIBJISIETCS KBAapaT
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10.

11.

BpIcoTOM NpHU3MBI HA3BIBACTCS:
a) OTPEe30K, COEAMHSIOUINN ABE BEPILIUHBI IIPU3MBI, HE IPUHAJUIEKALINE OJHONW I'paHU
0) OTpe30K, COeAUHSIONINI ABE BEPIINHBI, IPHHAICKAINE OJHON rpaHu
B) PpAacCTOSTHUE MEX]y IUIOCKOCTSMHU €€ OCHOBaHHUM
I) PpaccTOsSHUE MEXy IBYMs OOKOBBIMHU TPaHIMU
IInomanp MoJHOM NOBEPXHOCTH NPU3MBI PaBHA
a) CyMMe IUIoIIaau ee OOKOBOM MOBEPXHOCTH U JABYX IUIOIMIACH OCHOBAHMIA
0) cymme IuIomaau ee O0KOBOM MOBEPXHOCTH U IUIOIIAAN OCHOBAHMS
B) CyMMe€ KBaJIpaTOB TPEX €€ U3MEPEHUI
r) CyMMe IUIOIaeH ABYX €€ IpaHeu
KonnyecTBo rpaneil 1eCTUYroJabHON IPU3MBI
a) 6
6) 8
B) 10
r) 12
Haumensbliee uncio pedep npu3Msl
a) 9
6) 8
B) 7
r) 6
Bri6epute BepHOE yTBEpKIEHUE
a) MapajuleJenuIies] COCTOMT U3 IIECTH TPEYTroJIbHUKOB
0) TPOTUBOIOJIOKHBIC TPAHU NapaJUICIICUIIC/Ia UMEIOT OOIIYIO TOUKY
B) JMaroHajy napajuieeNnuIieaa NepeceKarTcsl U TOUKONW epeceueH st JeATCs MOonoIaM
r) mnapajuleJenuIe/] UMeeT BCero mecTh pedep
CBOICTBO IMpaMuUBbl: €CIU ABE TPaHU MPaMUIbI EPIEHIUKYJIAPHBI OCHOBAHMIO, TO UX JINHUSA
[IepECEUCHUs SBIIAETCS
a) BBICOTOM MUPAMUIbI
0) amodemoit mupamMuIbI
B) PpaJMyCOM OKPY>KHOCTH, OIIMCAaHHON OKOJIO OCHOBAaHUS
I) paanycoM OKPYXXHOCTH, BHUCAHHON B OCHOBaHUE
BeicoTa 60K0BOI I'paHy NPpaBUJILHON MMpPaMU/JIbl, IPOBEICHHAS U3 €€ BEPIINHBI, Ha3bIBACTCS
a) JUaroHaJIbIo
0) MenuaHou
B) amnodemoit
r) pebpom
[Tnomianp 60k0BOM MOBEPXHOCTH MPAaBUILHONW MUPAMU/IBI paBHA
a) TOJIOBUHE MTPOU3BECHUS IEpUMETPa OCHOBAHUS Ha anodemy
0) NIpOM3BENECHUIO IEPUMETPa OCHOBAHUSI Ha aniopemy
B) TIOJOBUHE NMPOU3BEICHUS IEPUMETPA OCHOBAHUS HA BBICOTY MUPAMMU/IbI
I) MPOU3BEACHHUIO IEPUMETPA OCHOBAHUS Ha BHICOTY MUPaAMUJIbI
ITocTpoiiTe HAaKJIOHHYIO YETBIPEXYTOJIbHYIO MPU3MY M YKAKUTE €€ OCHOBHBIE DJIEMEHTHI.
Kirou k tecty

Bapuanr 1 Bapuant 2
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OLHEHOYHOE CPEJACTBO Ne 2
ITPAKTUYECKASA PABOTA
no reme «MHoxkecTBa. Onepanumu HaJx MHOKeCTBAMK

HEJIb PABOTbBI:

1. KoppekTupoBaTh 3HaHUs, YMEHUS U HaBBIKH 110 TeMme: «MHoxkecTBa. Onepanuu Hajl
MHOECTBAMU». 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHUS TI0 TEME.

2. OnpenenuTh ypoBEHb YCBOCHUS 3HAHUM, OLEHUTD PE3YJIbTAT JEATEIbHOCTH YU-Csl.

OBOPYJIOBAHME: uHCTpYKIIMOHHO-TEXHOJOTUUYECKUE KAPThI; MUKPOKAIbKYJIATOPHI.

MNOPAAOK BBIIIOJTHEHUSA PABOTbI:

1. U3yunTth ycnoBue 3aaHUN ISl IPAKTHUECKOU PaOOTHI.

2. OTBETUTH HA KOHTPOJIHHBIE BOMPOCHI.

3. Odopmuts otuet o padore.

BAPUAHTBI IPAKTUYECKOM PABOTHI

1 | A={b,e, Lk t}; B={f 1], p, ¥} 8 A={c,m, n, 0, q}; B={c,d, m, w};
C={. k Lyl:D={i.j.s, tuy, 2}: C={m,n, q}; D={c,m, p}:
X=(An(“)u{8r‘\("): X=(4uB)nC.
Y=(4nB)u(D\C) ¥ =(4nB)u(c\D)

2 | A={a,h,m, 0, 1}; B={j,k, 0,u,y}; 9 A={b,d, 1, p}; B={b,d, e, 1, p,x}
C={g.h.j}: D={g.j. q}: C={k.Lp.t}: D={d. k. 0,p. q. u, v};
X=(4nC)u(DNB), X=(4\B)n(CnD),
Y=(4nB)u(D\C) ¥ =(4~B)u(C\D)

3 | A={c,e,h,n}; B={e, f k, n, x}; 10 | A={a,b,f g 1}: B={c,f. g 15, v}
C={b,c,h,p,r.s}; D={b, e, g}: C={a,g. h i}; D={f w,x};
X=(4\B)n(CuD). X=(4nB)uC,
y=(4nB)u(c\D) ¥ =(4~B)u(C\D)

4 | A={b,f, g, m, 0}; B={b, g, h, 1, u}; 11 | A={b,e,h, L j}: B={e,h L s, w};
C={e,f,m}; D={e, g 1, p,q,u, v}; C={a,b, ).k, I, m}; D={a, h, I, w, x};
X=(4nC)uB. X=(4\C)B,
y=(4nB)u(c\D) Y=(4nB)u(c\D)

5 | A={a,e. f,1}; B={a, b, k. n}; 12 | A={a,b,h,j,1}; B={b,c,h, L, v};
C={e, f,n, 0, w,x}; D={adeoptu}; C={j.k.n,t,z}: D={b, i, k, v, w};
X=(4UB)nD. X=(4UB)NC.
v=(4nB\(cuD) y=(4nB)\(cuD)

6 | A={a, h,k};: B={c.d, h,p,r}; 13 | A={a, d, k,L 0,5}: B={d, e, k, s, u, x};
C={h, i s}: D={c.g.}. v. w}: C={o,p.w}; D={d.n, 1, v, 2};
X=(4UB)nC. X=(A\B)~(CAD),
v=(A~B)\(cuD) v=(AnB)\(cuD)

7 | A={a, b, g. k.m, p}: B={b,e, £ L1}: 14 | A={a . Ln, o}: B={f g o p z}:
C={k, I, w, x}: D={e,j, 0, p, q, u, v}; C={ij,u,wh; D={f hntuyz}
X=(a\B)n(CuD). X=(4nB)uC.
y=(4nB\(cuD) y=(AnB)\(CUD)
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ITPAKTUYECKAS PABOTA

no teMe «CTeneHHas, nokasarejbHasi v JJjorapupmmuyeckasi GyHKIMs»

HEJIb PABOTbI:

1. KoppexkTupoBath 3HaHHs, yMEHHUS U HAaBBIKU 10 TeMe: «CTeneHHas, oKa3aTelIbHas,
JorapupMuUecKas U TPUTOHOMETpUYECKHE (QYHKIMU». 3aKPENUTh U CHCTEMAaTU3UPOBATh
3HAHMA 110 TEME.

2. OmnpenenuTh ypoBEeHb YCBOCHUS 3HAHUMN, OLICHUTH PE3YyJIbTaT JESTEIIbHOCTH YUaIUXCsl.

OBOPYJIOBAHME: HHCTPYKIIMOHHO-TEXHOJOTUYECKUE KapThl; MUKPOKAJIbKYJISATOPbI
(KOMIIBIOTEPHI).

HOPAJOK BBIIIOJIHEHUSA PABOTDI:

1. U3yunTth ycnoBue 3aaHni 7151 IPAKTHYECKONW PabOTHI.
2. OTBETUTH HA KOHTPOJBHBIE BOMPOCHI.

3. Odopmuts otuet o padore.

BAPUAHTHI IPAKTUYECKOM PABOTbHI

Bapmuanr 1.
2x+1

1.Haiitu obnacts onpeaeneHus pynkuuun y =1g *— 1

2.YKa3aTh MHOXKECTBO 3HAUeHUH QyHKIUUY = sin3x + 5

3. Iloctpouts rpaduky GyHKIHMIA: y=x°, y= log, x , y=cos3x
Bapuanr2.

2x + 8x*
1. Haiitu o6mactsh onpeaeneHust PyHKIuu y = 1g Zx—1

2.Yxa3aTh MHOKECTBO 3HA4eHUH QyHKIMIY = cos 5x + 1

3. Ioctpouts rpaduku GyHKIMIA: y=x*, y= logo,s X , y=sinx
Bapuant3.
54— 6x°

1. Haiiti o6macts onpesenenus gynkmmn y =1lg 4%+ 7

2.YKxa3aThb MHOXKECTBO 3HAUeHUH QyHKIUNY = sin3X -2

logix
3. Ioctpouts rpaduky GyHKIMIA: y=Xx°, y= 2, y=-3C0SX

Bapuant4.
8x' -2

1. Haiitu o6nacte onpeaeneHust pyHkuuu y = Ig 3-x

2.Yxa3aTh MHOXKECTBO 3HAUeHUH QyHKIIUNY = sin4x -1
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3. ITocTpouts rpadukn GyHKIWMi: y=X3, y= logs x , Y= C0S2X

KoHTpoJILHbIE BOIPOCHI.

1. Jlaiite onpenenenue crenennoil gpynkuuu. Ipuseanre npumepsl.
2. aiiTe onpexnenenue nokasarenbHoi Gpyakiun. [IpuBeanre npumepsl.
3. aiite onpenenenue sorapudmudeckoit pynknuu. [IpuBeaure npumepsl.

4. ChopmynupyiiTe CBOMCTBA: a) CTETICHHOW; 0) NMOKA3aTeJIbHOM; B) JorapuMUIECKON
GyHKIMH.

5. Kakue pyHKIuu Ha3bIBalOTCS] TPUTOHOMETPUUYECKUMHU?

6./laliTe onpenencHue: a) cuHyca; 0) KOCMHYyCAa; B) TAHT€HCA; T') KOTAaHT€HCA JI000TO yria.

7. Kakue 3HaKM B KOOPAMHATHBIX YETBEPTAX UMEIOT GYHKLHUU: a) Sinx; 0) cOsX; B) tgX; T') ctgx.
8. Kakue Tpuronomerpuyeckie (QyHKIHH SBISIOTCS: a) YeTHBIMH; 0) HEUETHBIMU?

9. Kakve HanMeHbIIIHE MOJOKUTEIbHBIC MIEPUOBI UMEIOT (PYHKIIUH: a) SinxX; 0) COSX; B) tgX; I)
ctgx.

10. KakoBa oGmacte onpezenenue GyHKIMH: a) SinxX; 0) cOSX; B) tgX; I') ctgx.
11. KakoBa o6nacTs 3Ha4eHHs] QYHKIMH: a) sinX; 0) cosX; B) tgX; I) ctgx.

12. Iepeuncaure criocoObl 3aaHust (QYHKIIHH.

13./1atiTe onpenencHue rpaduka GyHKITHH.

14. IlepeurcauTe OCHOBHBIE TUIIBI TPe0Opa3oBanus rpaguKoB (HyHKIIUH.

ITPAKTUYECKAS PABOTA

1o teme «OyHKIUH, HX CBOMCTBA U I'PaQUKN»

HEJIb PABOTHI:
1) O000MHUT TEOPETUUECKUE 3HAHUS 10 TeMe: «DYHKIUK, CBONCTBA U TpaduKm».

2) PaccMoTpeTh anropuTMbl petieHni 3anannii teme « OyHKIMH, CBOMCTBA U IPaQUKU», pEIIUTh
3a/1a4H.

OBOPYJOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHUE KapThl; MUKPOKAJIBKYJIATOPBI.
MNOPAAOK BBIITOJTHEHUSA PABOTDI:

1. U3yunTtsb ycnoBue 3aAaHui 751 IPAKTHUECKONW PabOTHI.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:

3. OopmuTh oTUET O padoTE.

BAPUAHTBI IPAKTUYECKOM PABOTHI

Bapuant-1

1. TloctpouTs rpaduky GyHkmuii: y=x2; y=x2-3; y=(x+2)?

2. BolscHUTB, ABIseTCS M QYHKIMS y=X°-X° U8THOH, HEUETHOH HITH JPYTOii.

3. Manbl pynkuuu f(x)= ﬁ u g(t)=3t>+1. Haifaure dynxmio f(g(t)).
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4. Haiinute QyHKIMIO 0OpaTHYIO 1aHHOW (QyHKIIMH y=60X-7

5. Beruncnure: f(-2), ecu f(x)=x3+5

Bapuant-2

1. TToctpouts Tpadmkn GyHKIWMIL: y=X2; y=x°+3; y=(x-2)?

2. BolscHuTS, sBsteTcs i QyHKIms y=x°-x* uéTHO, HeusTHOMH MK APYTOiA.
3. Jlans pysximu f(x)=x?+5 u g(t)=t+4. Haiiaure gynxumo f(g(t)).

4. Haitnure pyHkiuio oopaTHyro JaHHOH GyHKIMK y=5X+13

5. Berunciure: f(-2), eciu f(x)=x3+5

KoHTpOJIbLHBIE BOIIPOCHL.

1. Maiite onpenenenue ¢pynkuuu. [IpuBennute npuMepsl map MepeMEeHHBIX BEIMYKH, CBSI3aHHBIX
MEXy COO0H HEKOTOPOH (PyHKIIMOHAILHON 3aBUCUMOCTBIO.

2. Ilepeuncnute criocoObl 3a1aHus GyHKLIUH.

3. Jlaiite onpenenenue rpaduxa GyHKIUH.

4. Ilepeunicante OCHOBHBIE THITBI TPe0OPa30BaHuUs rPpadMKOB (HYHKITHH.

5. Jlaiite onpeneneHue GyHKIIMHA HETIPEPHIBHOM Ha OTPE3KE U HEMIPEPHIBHOM B TOUKE.

6. [laiiTe onpenenenue: a) BO3pacTaroliei; 0) yObIBaroOIIeH; B) CTpPOro MOHOTOHHOM; T)
HEBO3pacTarolleH; 1) HeyObIBAIOIICH; €) MOHOTOHHOM; JK) OTPaHUYCHHON CHU3Y; 3)
OTrpaHUYEHHOM CBEpXY; M) OTPAaHUYEHHOI; K) YETHOI;

J7) HEUETHOMN; M) IEPUOINYECKOM; H) CIIOKHOM; 0) 00paTHOM QyHKIHIA.

ITPAKTUYECKAS PABOTA

mo TeMe «HHTeraJ’I " €10 NPpUJI0KCHUA»

HEJIb PABOTbBI:
1) O6061muTh TeOpETHUECKHE 3HaHUSI 110 TeMe: «HTerpan u ero NpuiIoKeHUs».

2) PaccMoTpeTh anropuTMbl peleHuit 3aganuii teme «HTerpan u ero npusaoKeHus», penTh
3a/1a4u.

OBOPYJIOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHUE KaPThl; MUKPOKAJIBKYJISATOPBI.
MNOPAAOK BBIITOJTHEHUS PABOTbI:

1. U3yunTtsb ycnoBue 3aaHui IS IPAKTHUECKOW pabOTHI.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:

3. OpopmuTth oTUET O padoTE.

BAPUAHTBI IPAKTUYECKOM PABOTHI.

Bapuanr 1.

Flx)= x?+3x+1

N o s
1. SIBnsiercst mu pyHKLUSA nepBooOpa3Hoi U1t PyHKIMH flx)=2x+43 o Ro
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2. st pynxun f (X)=3-x* —6-X Haiinute nepooGpasHyto, rpaduk KOTOPOii IPOXOAUT
4epe3 TOUKY M(L4) .

2 2 8
3. Beruncnure uHTErpaibl:  a) Ixz -dx b) I% -dx ) J.g/x_2 -dx .
1 X 1

1

4. Haiitu mutomaas GUrypsl, OrpaHHYeHHON TMHUAME: X= -1, X= 2, ockio OX u mapabomnoi
};6+x2

Bapuanr 2.
P '{4
Flx|]=——+35x+1 Fl)=— 345
1. SIBnstercs nu GyHKIUS 4 nepBooGpasnoit s dynkmun Y L - T
Ha R?

2. st pyrxun | ( ) =5.x* —6-X HaiiauTe nepBoobpasHyIo, rpahHK KOTOPOH MPOXOIUT

yepes TOUKY M(-14) .

2
3. BelunciuTe HHTETpansl: @) Ixz-dx b) I% dx c) I\/_ dx.
O

4. Haiitu nomaas GUTYpEI, OTpaHMYEHHON THHIAME: y=x>+1, x= -1, x=1
Bapuanr 3.

Flx|=x"—x

T
1. SABnsercs nu GyHKIUSA nepBooOpazHoi st GyHKIMI flx)=2x-1 Ha R?

2. s pynxuun f (X)=—4-x* -4 naiiure neppoo6pasHyto, rpauK KOTOPOIf IPOXOIUT Uepes
oKy M\ Z4)

2
3. Beruncnure uHTErpaibl: a) J.X3-dx b) J. % dx c¢) f«/_ dx.
2

4. Haittu momaas GUTYpEI, OTpaHHUEHHON THHUAME: y=4X - X2, y=0

Bapuanr 4.
1 - s 1
Flx)=——sinx flx)=———cosx
1. SABnsgercs nu GyHKUUA x" nepBooOpazHoM s GQYHKIUU X
Ha R?

2. st pyrxun f ( ) 3-x*—6-x—1 HaiiyuTe MepBOOOPA3HYIO, IPadUK KOTOPOH MPOXOIUT

4yepe3 TOUKy M(-13) .

2
3. Bouucinute HHTETpajbl: ) JXS-dX b)

b X

P C—

3 8

—-dx ¢) I\?’/xS -dx
-8

4. Haittu momas GUTYpEI, OTpaHHMYEHHON THHIAME: y=6X - X2, y=0

IMPAKTUYECKASA PABOTA

no reMe «O0beMbl MHOTOTPAHHUKOB M TeJl BpallleHUusD)
HEJIb PABOTBI:
1) O6061muTh TeOpeTHUecKHe 3HaHUs 10 TeMe: «OObeMbl MHOTOIPAaHHUKOB U TEJ BPALLEHUS».
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2) PaccMoTpeTh anropuTMbl perieHuit 3aganuii Teme «O0beMbl MHOTOTPAHHUKOB H TEJ
BpaIllEHUs», PEIINTh 3aJa4uH.
OBOPYJIOBAHME: MHCTPYKIIMOHHO-TEXHOJOTUYECKUE KAPThl; MUKPOKAJIBKYJIATOPBHI.
MNOPAAOK BBIIIOJTHEHUSA PABOTDI:
1. U3yunTth ycnoBue 3aAaHUAN 17151 IPAKTHYECKONW PabOTHI.
2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI:
3. Odopmuts otueT 0 padore.
3agaua 1. Haiimute 006beM npsIMOYToJIbHOTO Hapasieenureia o TpéM ero u3MepeHusiM, paBHbIM
3cMm, 4 cMm, S cM.
3agaya 2. CKOJIBKO HYXXHO pabouux JJIs IepeHoca 1yooBoH OalKu pazMepom
6,5 M x 30 cm x 45 nm? Kaxapiii pabounit MmoxeT mogasaTh B cpeareM 80 kr. [lmotHocTs 1y6a 800
Kr/cm,
3agaya 3. Macca 4yryHHOM nupamMu/ibl ¢ KBaJipaTHBIM OCHOBaHUEM paBHa 540 r, BeicoTa paBHa 6
cM. BerunciuTe IIMHY CTOPOHBI OCHOBaHHMS. ITIOTHOCTB uyryHa 7,5 T/cM®.
3agaua 4. O1HO U3 caMbIX IPaHIMO3HBIX COOPYKEHUI APEBHOCTH — HpaMuaa Xeorca — UMeeT
(dhopmy ITpaBUIILHON YE€THIPEXYTOJbHON TUpaMu bl ¢ BbicoTol 150 M 1 60koBBIM pedpom 220 M.
Haiigure 06beM upaMu/sl.
3agaya 5.BpIuMCINTE BMECTUMOCTh Bellpa, UMEIOLIEro GopMy yCEYEeHHOTO KOHYCa, €CliU TuaMeTp
nHa paBeH 18 cm, quamerp orBepcTHs 35 oM, a rimyOuHa 38,5 cm.
3apaua 6. /{uamerp cBuHLOBOrO mapa paseH 30cm. CKOJIBKO MIAPUKOB, AMAMETPOM 3CM, MOKHO
c/lenaTh U3 3TOr0 CBUHIA?

ITPAKTUYECKAS PABOTA

no teme «UTorosoe MMOBTOPECHHUE KypCa MaTEMaTUKN

OtmeTka H Yucno 6amioB, HEOOXOAUMOE ISl TIOTYICHUST OTMETKH

| |
| «3» (YIOBJIETBOPUTEIHHO) H 9-14 ‘
| «4» (xopor11o) H 15-21 ‘
| |

«5» (OTIMYHO) H Oonee 21

Oo0s3aTeIbHas YaACTh

IIpu BeImoTHeHNHU 3agaHuil 1-3 3anMIIKMTEe X0 pPelIeHUusI M MOJIYy4YeHHbINH OTBET.
1. (1 6amn) Haiinure kopens ypaBHenus 2 1> = 16.

log , 427
2. (1 6amn) Haiinure 3Ha4eHHUE BBIpAXKEHUS - -
3. (1 6amm) Terpanp crout 20 py6reii. Kakoe Haubosbliee YuCiI0 TaKUX TETPaaei MOXKHO
Oynet kynuTh Ha 350 pyOsaeit mocie moHMKeHUs IIeHbI Ha 25 %.
IIpu BbINOTHeHNH 3aJaHuil 4-7 3anMIIKMTE NOJTy4YeHHbIH OTBeT.
4. (1 6ann) Ha pucynke (cM. HIXKe) u3o0paxkeH rpaduk GpyHKINUN y=/flx) , OIIPEJICTICHHON Ha
unTepBaiie (-7; 7). Onpenenure KOIUIECTBO LENIbIX TOYEK, B KOTOPHIX MPOU3BOIHAS
(YHKLUU MOT0XKUTEIbHAS.
5. (1 6amr) Onpeaenute HaMMEHbBIIEe U HAMOOJIbIIIEE 3HAYCHHS ()YHKITAN.

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

7. (1 6ayn) [Mpu xakux 3HaueHusx x, f(x) < 0.
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IIpu BhInoOIHeHNM 3a1aHnid 8-12 ykakuTe X0/ pellleHus1 ¥ 3alUIINTe MOJTy4eHHbIH 0TBeT.

—
[

[
Lad

8. (1 6amm) Haiigure 3HaueHue COS a, €CJIM U3BECTHO, UTO Sin o = ua € I verBepTH.

. 7
2 sin( _T+7) =1
9. (1 6an) Peruts ypaBHEHUE -
10. (1 6ayun) Pemmre ypaBuenue logs (2 - 2x ) = 2logsz 4.

11. (1 6amn) CtpoutenbHoi pupme HYyKHO puodpect 79 KyOOMETPOB MEHOOETOHA Y OJTHOTO
U3 TpeX MOCTaBIIMKOB. CKOJIBKO MPUAETCS 3aIUIATUTD 33 CAMYIO JICIIEBYIO

MOKYIIKY € I0CTaBKOH (B py0ssix)? LIeHbI v ycTI0BHS JOCTaBKHU MPHUBEICHBI B TAOIHIIE.

CroumocTh CroumocTh
[TocraBuuk | meHoOeToHa (pyo. JIOCTaBKH (B JlononHurenbHbIe YCIOBUS
3a 1 M) py6.)
A | | -
[Tpu 3aka3ze Ha cymmy OoJIbIIe
b 150 000 py6. mocraBka
OecruiaTHO
B ITpu 3akaze 6omee 80
M ocTaBka GecraTHo
3
12. (1 6amn) B tpeyronsanke ABC AC = BC, AB =6, coS A = 5 . Haitaute BeicoTy CH.
MPAKTUYECKAS PABOTA

1o TeMe «JieMeHTbl KOMOMHATOPUKHU. Teopust BeposiTHOCTEI»

HEJIb PABOTbI:

1. KoppektupoBaTh 3HaHUs, YMEHHsSI U HaBbIKK 1O TeMe: «KomOuHaTopuka. Teopust
BEPOSITHOCTEWN». 3aKPEMUTh U CUCTEMATU3UPOBATH 3HAHUS 10 TEME.

2. OnpenenuTh ypOBEHb YCBOCHUS 3HAHUM, OLIEHUTDH PE3YNIbTAT AESTEIbHOCTH Yu-Csl.
OBOPYJIOBAHME: MHCTpYKIMOHHO-TEXHOJOTUYECKHUE KapThl; CIIPABOYHBIA MaTepra 1o
TEME, MUKPOKAJIbKYJIATOPBI.

MNOPAAOK BBIITOJTHEHUSA PABOTDI:

1. U3yunTth ycnoBue 3aaHui A7 IPAKTHUECKOM paboTHI.

2. OTBETUTH Ha KOHTPOJIBHBIE BOTIPOCHI.

3. Odopmuts otuet o pabore.

BAPUAHTBI IPAKTUYECKOM PAEOTHI

Bapmuanr 1.
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1. CxonpkuMH crIocOOaMU MOXHO BBIOpaTh B rpymrne u3 20 yenoBeK 4eTBEPhIX Ha 4 TOMKHOCTH?
2. bpomensr 2 urpansHbIX KyOnka. KakoBa BEpOsSTHOCTH TOTO, UTO Ha MIEPBOM KOCTH BBITIAJIO
YKCIIO 2, @ HA BTOPOM — HEUECTHOE YUCIIO0?

3. BeposTHOCTH MOMagaHus Mo ey pyu OJHOM BBICTpEIE y MepBoro opyaus pasHa 0,5, y
BTOporo — 0,6. HaiiTu BeposITHOCTB TOT0, YTO I10 LIEJIH MOMAAET XOTsI ObI OJTHO OpY/IHE MOCe
TOT0, KaK 00a C/IEeNaloT M0 OJIHOMY BBICTpEIY.

Bapuant 2
1. CKOJIbKUMH c1OCO0aMU MOKHO IIOCTABUTH HA IOJIKE 8 KHUT?

2. bpomensr 2 urpansHbix KyOnka. KakoBa BEpOsSTHOCTH TOTO, UTO Ha MIEPBOM KOCTH BBITIAJIO
qucio 1, a Ha BTOpOM — HEYECTHOE YnUCI0?

3. BepoaTHocTh nonajanus Mo Lelu NPy OJTHOM BBICTpesie Y nepBoro opynus pasHa 0,4, y
Broporo — 0,8. Hailitu BepoATHOCTb TOT0, YTO IO L€ MONAAET XOTs Obl OTHO OpPYAME M10CIIE
TOTr0, KaK 00a C/IEJal0T MO OJTHOMY BBICTPEIY.

Bapuanr 3
1. CkonbkuMu crioco0amMu MOKHO BbIOpatTh B rpymie u3 30 4eaoBeK TpouX Ha 3 JTOIKHOCTH?

2. bpomensr 2 urpanbHbIX KyOnka. KakoBa BEposSITHOCTH TOTO, UTO HA MEPBOM KOCTH BBITIAJIO
YHCIIO 3, @ Ha BTOPOIl — HEUECTHOE YU CIIO?

3. BepoaTHoCTh Monaganus Mo el Mpy OJJTHOM BBICTpesie Y epBoro opynus pasHa 0,3, y
Broporo — 0,8. Haiitu BepoATHOCTb TOTO, UTO I10 LIE€JIHU MONAAET XOTs Obl OTHO OpPYAME MOCIIE
TOT0, KaK 00a CIETAl0T MO OJTHOMY BBICTPEIY.

Bapuant 4
1. CxoapKuMH CII0cO0aMHU MOKHO TOCTaBUTH HA moike 10 xaur?

2. Bpomensl 2 urpainbHbIX KyOnka. KakoBa BepOsSTHOCTB TOTO, YTO Ha MEPBOM KOCTH BBHIIAJIO
ymciio 6, a Ha BTOPOil — HEUECTHOE YU CIIO?

3. BeposiTHOCT TONIaJaHuUs 110 LIEJU TIPH OJTHOM BBICTpEJIe y iepBoro opyaus pasua 0,1, y
BTOporo — 0,9. HaiiTi BEpOSTHOCTB TOTO, YTO IO LIEIH MOMAAET XOTs ObI OTHO OpYAUE MOCe
TOT0, KaKk 00a CJeTaloT 10 OHOMY BBICTpEIY.

KoHTpoJibHbIC BONPOCHL.

1. ChopmynupyiiTe onpeaesneHus: a) pa3MeIIeHus; 0) COueTaHus; B) IEPECTAHOBKHU.

2. 3anumute GOpMYIIBI I BEIYUCIIEHUS: a) pa3MelleHus; 0) coueTaHusl; B) HEPECTaHOBKHU.

3. JlaiiTe KJaccUUECKOe OIpeieIeHHE BEPOSITHOCTH COOBITHSI.

4. ITpuBenute mpUMepbl COOBITUH, KOTOPBIE B YCIOBUAX JAHHOTO OIBITA SIBISIOTCS

1) cny4aiiHbIMH; 2) TOCTOBEPHBIMHU; 3) HEBO3MOXKHBIMU. KakOBbI BEPOSITHOCTH 3TUX COOBITUI?

JOMAIIHSA KOHTPOJIBHASI PABOTA
1o teme «BekToOpbl B IPOCTPaHCTBE»
Bapuanr 1.

1. Maust Toukn A (3; — 1; 2) u B (5; 1; 1). Haiinure:
AB 6) |AB|

a) KOOpAWHATBI BEKTOpa

2. J1aHbI BEKTOPHI a -2;3;Dmu b (4; - 1; 2). Haiiaure:
a) KOOpJMHATHI BEKTOpaA 2 d_ b ;

0) npu KakOM 3HaYEHUHU ) U Z BEKTOP ¢ (8; v; ) m BeKkTOp a KOJUJINHEApHBI?

3. Haiigute CKaJIApHOC MMPOU3BCACHUC BEKTOPOB a u b , €CIIN:

' ’ S o1
03 4,0 @2 10 825 1Pl 4 0 (@) 5
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4. Haiiiute 3HadeHre M, Tpu KOTOPOM BEKTOPbI Ay b MEePIECHANKYISPHBI, €CIIN a (2; —4; m), b

(3;-1;5).

5. Haiinure cos Bj Mmexny BekTopamu d (2;3;—1m b (3;-1;2).

Bapuanr 2.
1. Jausl Touku A (3; — 1; 2) u B (5; 1; 1). Haitnure:

BA . 6) |_BA| _

a) KOOpJIMHAThI BEKTOpa
2. J1aHbI BEKTOPHI d -2;3;DHmu b (4; - 1; 2). Haiiaure:
a) KOOPJIMHATHI BEKTOpa 443 b ;

0) Mpy KaKOM 3HAYEHUH ) U Z BEKTOP ¢ (8; y; 2) u BekTOp b KOJUTMHEApHBI?
3. HaiiguTe ckansipHOE NpOU3BEICHUE BEKTOPOB Ay b , €CIIH:

a b 3 b ab
nac231).PCc1 146 @ 1B _ 5 o5 (@B) 1.

4. HaiiguTe 3HaueHuEe M, IpU KOTOPOM BEKTOPHI Ay b NEPIECHANKYIIIPHBL, €CIU a (3; 2;-1),
(2; m; —2).

5. Haiinute cos Dj Mexay BekTOpamu a (3;2;-Dm b (-1;2;3).

Bapuanr 3.

1. Naust Toukn A (3; — 1; 5) u B (4; 1; 3). Haiinure:
AB 6) |AB|

a) KOOpJIMHATHI BEKTOpa

2. JlaHbl BEKTOPBI d (3;-4;2)m b (~2; 1; 6). Haiigure:
a) KOOPJIMHATHI BEKTOpa 2 a,b ;

0) pH KaKOM 3HAYEHUU X U J BEKTOP ¢ (x; y; 5) 1 BeKkTOD a KOJUIMHEAPHBI?
3. HaiinuTe ckansgpHoe Npou3BeeHUE BEKTOPOB Ay b , ECIIH:
— — 1
a b a b ab)_7
)33 -1 2),’5(2; 3;-4),0) lal =2,| |=3, cos( )=?
a_b

4. Haiiaure 3HaYeHUE M, TPU KOTOPOM BEKTOPBI = M ~ MEPIECHINKYIISPHBI, €CITH a (3;-1; m),
b @ 43)
5. Haiinure cos Dj Mmexxay BekTopamu d ~1;2;3)m b (2;-1; 3).

Bapmuanr 4.
1. Manst Touku A (3;—1; 5) u B (4; 1; 3). Haiigure:

BA .6) |_BA| _

a) KOOpJIMHATHI BEKTOpa

2. JlaHBI BEKTOPHI a (3;,-4;2)m b (—2; 1; 6). Haitnure:
a) KOOpJMHATHI BEKTOpa 4.3 b ;

b

0) Ipy KaKOM 3HaYEHUHU X U Y BEKTOP ¢ (>; 5 5) 1 BEKTOp = KOJUTMHEAPHBI?

3. Haiigute CKaJIApHOC MMPOU3BCACHUC BEKTOPOB a )41 b , €CIIN:

0324 P2 130 Al Ib] _ 3, cos E‘TE) =0,2
a b

4. Haitnute 3Ha4eHue M, Mpyu KOTOPOM BEKTOPHI ~ ¥~ NEPIEHAUKYISPHBI, €CIU a (3; 2;-1),

39



JE_](m; 3;1).

5. Haiinure cos Bj mexny BekTopamu a (3;-1;2)m b (3;2;-1).

JOMALIHAA KOHTPOJIbBHASA PABOTA
1o TreMe «OyHKUMH, UX CBOMCTBA U TPaPuUKN»

Bapuanr-1
1. THoctpouts rpadukn GyHKIMiL: y=x2; y=x° -1; y=(x+3)?

2. BEISICHUTD, SIBIISIETCSA JIU Kiwst y=x*-x° 4ETHOI, HeUSTHON MM JIPYTOI.
b 9

3. Hansl pynkuuu f(x)= Zﬁ u g(t)=3t%-5. Haiigure pynxumo f(g(t)).
2

4. Haiinure GyHKIMIO 00paTHyIo JaHHON QyHKIMH y= 3 X-12

5. Borunciure: f(-12), ecim f(X)=x2-9

Bapuant-2
1. TToctpouts Tpaduxu Gynkmuii: y=x?; y=x>-2; y=(x-3)?

3

2. BBISICHUTD, SIBIISIETCSA U KITUA =x2-x3 4&THOM, HEUETHOI WU OPYTOu.
5 y= 5 yr

3. Manbl pynkuuu f(x)= Sv{_x u g(t)=4t>+5. Haiinure dpynxmmmo f(g(t)).
1

4. Haiinure GyHKIMIO 0OpaTHYIO JaHHON QyHKIMH y= 2 x+12
5. Beraucnure: f(-2), eciu f(x)=x>-18

OIIEHOYHOE CPEJICTBO Ne 3
CO3JIAHUE M 3AIIIUTA SJIEKTPOHHOM MPE3EHTAIIUU

ONEeKTpOHHasl Mpe3eHTalMsl — 3TO T'PYNIIOBOE HCCIIEOBATEIbCKOE 3aJaHKe. DIEKTPOHHAs
npe3eHTalus pa3padareiBacTcs Ipymnmoi cryaeHToB (2-3 den.) B mporpamme MS PowerPoint B
COOTBETCTBHH C METOJANYECKIMHU PEKOMEHIAIMSMH IO €€ TTOATOTOBKE.

B mpomecce paboTel Haj Mpe3eHTalueil CcTyJaeHTaM Heo0XOAWMO CIIAHMPOBATh
nHGOPMAIMOHHBIA TIOUCK. PekoMeHmyercsi Bocmoib3oBaTtbess DepepalibHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM IO CHENUATBHOCTH, H3YyYMTh TEXHMYECKYIO JUTEeparypy u
COBpEMEHHBbIE Hay4dHble pa3paboTKu B obOmactu Oyayuied MnpodeccnoHalbHOM AesITeNbHOCTH,
aKTyaJbHYI0 HOPMAaTUBHO-IIPABOBYIO IOKYMEHTALIMIO O CIEIUAIbHOCTH, a TAKXKe CaMOCTOSITEIbHO
mo100patTk JIMTepaTypy U JPyrue HCTOYHUKH, B TOM 4ncie HTepHeT-pecypehl.

[Tocne m3yueHHss MCTOYHMKOB M OTOOpa MaTepuana Mo BBIOpAaHHOM TeMe HH(pOpMAIHIO
HEoOXOIMMO CHCTEMaTH3UpOBaTh. B mpe3eHTanMi0 MO 3aJaHUI0 MPENnojaaBaTesss CTYISHTHI
BKJIIOYAIOT TEMAaTUYECKUE MaTepHabl U MPEJICTABIAIOT UX HA 3aIIUTY.

ONeKTpOHHAas NpPE3eHTalUs CHaeTcs MpenojaBaTeNll0 B yKa3aHHbIE UM CpPOKH. 3aluTa
MPE3eHTAIlMM MPOBOAMUTCSA B YCTHOM (popMe B pamMKax TeopeTH4ecKux 3aHsATHid. [Ipu moaroroBke
BBICTYIJICHHS 110 TMPE3CHTAllMM CTYIEHTaM MOXHO pYKOBOJCTBOBATHCS PEKOMEHAALMSAMHU K
MOATOTOBKE YCTHOTO COOOIIICHHMS.

OneHka »5SJIEKTPOHHOM Tpe3eHTAllMUd OCYILECTBIISAETCS IO CIEAYIOIIUM KpPUTEpHUSIM:
COJlepKATeNIbHBIA,  JIOTUYECKUM,  PEUYEBOM,  TCUXOJIOTHYECKUH,  COONIOJEHUS  JTU3aliH-
sproHoMuyeckux TpeOoBaHuil. [Ipu TpoBeneHHMH KOHCYJIbTALlM W Ha 3allUTe Npe3eHTaluu

40



npenoaaBaTcito HCOGXOI[I/IMO 06paTI/ITI> BHUMAHHUC Ha BKJAA KaXAOTO CTYACHTA B BBIIIOJIHCHUC
IpYIIoBOIro 3aaaHuA, €ro aHaJIn3 pE3yIbTaTOB CBOCH JACATCIIBHOCTH MW OCO3HAaHHUsA CTCIICHU
HepCOHaHBHOfI OTBCTCTBCHHOCTH.

TeMbl pe3eHTALMIA.

Hcropus pa3sButus yucia

WuTerpai u ero npuMeHeHue

[{unuHap U KOHYC

Meps! 1iuHBI 1 00beMa Ha Pycu
DneMeHTHl KOMOMHATOPUKU

DIEMEHTBI MAaTEMATUYECKON CTATUCTUKU

S wdE

OIEHOYHOE CPEJACTBO Ne 4
PE®EPATUBHOE 3ATAHUE

dopma BbINOJHEHHS 3aIaHUA: BHEAYTUTOPHAS] CAMOCTOSITEIbHASL pab0Ta CTY/ICHTOB.
B nepuon nanucanus pedeparoB npernogaBaTelib NPOBOIUT UHAWBUIYAIbHbIE KOHCYJIbTALUU IS
CTYJICHTOB

Bpems Ha BbInoJIHeHHe: 8 4acoB

HNHcTpyKIUA 1)1 CTYI€HTOB

VYBakaeMble CTYI€HTHI!

Pedepar BBINONHAETCS B COOTBETCTBHH C METOJMYECKUMHU PEKOMEHALMSAMU IO €TO BBIIIOJIHEHHIO,
odopmisiercs B OyMa)XHOM BapHaHTEe B COOTBETCTBUU CO CTaHAAPTOM TEXHHUKYMa U CHaeTcs
IIPENOIABATEIIO B YKAa3aHHBIE UM CPOKHU.

B mpouecce paboTsl Haa pedeparoM CTyAeHTaM HEOOXOAMMO CIUIAHHPOBATh MH(POPMAIMOHHBIH
nouck. PexkomeHayeTcst BOCHOBb30BaThess DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM IO JIaHHOW CHEUUaJIbHOCTH, HM3YYHTh CTAThbU MO COOTBETCTBYIOIIMM pa3zeiiaM,
TEXHUYECKYIO JINTEpaTypy M COBPEMEHHbIE HayuyHble pa3paOOTKH MO CHEIHaJIbHOCTH, a TaKXKe
CaMOCTOSITENTLHO MOA00PATh JUTEPATYPy U APYTrUe UCTOYHHUKH, B TOM 4Kciie IHTepHET-pecypCHhl.
3ammra pedepara IpOBOIUTCA B YCTHOM (opMe B paMKax TeOpeTHUeCKuX 3aHsATui. [1o sxemanuto
CTYJICHTa 3allllTa MOXET COMPOBOXKAATHCS DIEKTPOHHOM mpe3eHTammen. [Ipu ouenke pedepara
IIPUHUMAIOTCS BO BHUMAaHHME €r0 MCCIENOBATEIBbCKUI XapaKTep, I'PAMOTHOCTb H3JI0KEHHOTO
MaTepuaia, MoJHOTa PACKPBITUS TEMBI, HAINYNE 0OOCHOBAaHHBIX BHIBOJOB U €ro 0OpMIICHHE.
Tembl pedeparToB

Ponb MaTemaTHKU B COBpEMEHHOM OOIIECTBE

Maremaruka BOKpYT Hac

[IpumeHeHne KOMIUIEKCHBIX YHCEN B Pa3HbIX 00JacTSIX HAyKH U TEXHUKHU

HcTopust nponcxXoXIeHNs U Pa3BUTHS MIOHATUSA KOPHS

WcTopust npoucxoxaeHus U pa3BUTHS MOHATHUSA Jorapupma

[Tpumenenne GyHKUMN 7151 ONMCAHUS M aHAIN3a 3aBUCUMOCTH Pa3IMYHBIX BEITUYHH
HcTtopusi TpUTOHOMETPHH €€ POJb B U3yUYEHUH €CTECTBEHHO-MaTeMaTHUYECKUX HayK
Crapble U cOBpeMeHHbIE 0003HAYEHHS U CUMBOJIBI B TEOMETPHH

[TapannenbsHoe IPOEKTUPOBAHNE U €rO CBOMCTBA

0. 2Kussb u TBOpUecTBO Dilsiepa

1. Xwusnsb u TBopuectBO ['aycca

12. Hcropus mpOMCXOXKACHUS TEOPUU BEPOSITHOCTEH.

13. ®opwmyna . bepnymiu u ee npuMeHEeHHU.

RBOoo~NoORwNE
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4. IlporpaMmma npomMe:KyTOYHOM aTTEeCTAIUN CTYACHTOB
no yueonomy npeamery BJ1.06. «Maremartuka

[TpomexxyTounast arrectanus o aucuumummae bJ1.06. «Maremartuka» npoBoauTcs B Gpopme
JK3aMeHa. DK3aMeH — 3T0 (opMa MPOMEKYTOYHOTO KOHTPOJIS, IEIbI0 KOTOPOU SIBJISIETCS OIEHKA
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB, CIHOCOOHOCTH CTYIEHTAa K MBIILICHUIO,
npuoOpeTeHNe HaBBIKOB CAMOCTOSITEILHON PabOThl, yYMEHHUE CHHTE3UPOBAThH MOJYYCHHBIC 3HAHUS U
MPUMEHSTh UX MPU PELICHUU MPaKTHUeCKuX 3a1ad. [Ipu nmpoBeneHuu mpoMeKyTOUHOM aTTecTaluu
B (opMe DIK3aMEHa YpPOBCHb OCBOCHHS OIICHHBACTCS OIICHKAMH: «OTIUYHOY», «XOPOIIO»,
«yIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

[Ipu npoBeneHUU MPOMEKYTOYHOM ATTECTAIMU HCHOJB3YIOTCS CIEAYIOUIUE OLIEHOYHBIC
CpelIcTBa:

— 9K3aMECHAIIMOHHBIC OHIICTHI.

DK3aMeHaAIlMOHHbIE OUJIETHl OQOPMIISIIOTCS MO YCTaHOBJICHHOMY OOpa3lly U XpaHSATCS B
METOJAMYECKOM KaOMHETEe KOJUIEKa.

Kpurepun onieHKkn ypoBHsI 0CBOCHHS

[Tpu npoBeneHNH MPOMEKYTOUHOM aTTECTAIlMK CTYACHTOB 1Mo yueOHomy npenmery BJ1.06.
«MartemMaTHKa» UCIIOJIb3YIOTCS CIEAYIOUINE KPUTEPUH OLIEHOK:

OrneHka «OTJIIMYHO» CTaBUTCS CTYIEHTY, IPOSBUBILIEMY BCECTOPOHHUE U INTyOOKHE 3HAHUS
y4eOHOro MaTepualia, OCBOMBLIEMY OCHOBHYIO U JIONIOJIHUTEIbHYIO JINTEPATYypy, OOHAPYKUBLIEMY
TBOPUYECKUE CIIOCOOHOCTH B MOHUMAaHHUM, U3JI0KEHUH M IPAKTUUECKOM HCIOJIb30BAHUN YCBOECHHBIX
3HaHUU. OLEHKa «OTIMYHO» COOTBETCTBYET BBICOKOMY YPOBHIO OCBOEHUS AVCLIUILINHBI.

OneHka «XOpOLIO» CTaBUTCS CTYIAEHTY, IPOSBHUBIIEMY IIOJHOE 3HAaHUE Y4eOHOIO
MaTepuajia, OCBOMBIIEMY OCHOBHYK PEKOMEHIOBAaHHYIO JIUTEpaTypy, OOHapyXHBILEMY
CTaOMIIBHBINA XapaKTep 3HAHUN U YMEHHUI U CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY MPUMEHEHHIO U
OOHOBJICHUIO B XO/I€ MOCIIEAYIOIIEro 00yueHUs U MPaKTUUECKON AesaTenbHOCTH. OIEeHKa «XOpOLIO»
COOTBETCTBYET JOCTATOYHOMY YPOBHIO OCBOCHMS JUCIIUIUIMHBI.

Onenka «yoOBJIETBOPUTEIBHO» CTABUTCSA CTYAEHTY, IPOSBUBIIEMY 3HAHUS OCHOBHOI'O
yuyeOHOTO MaTepuajia B 00beMe, HEOOXOAMMOM IS MOCIEeIYIOmEero oOydeHHsl U MPeaCcTOsIIeH
MIPAKTUYECKOU JEATENBHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJOBAaHHOM JIUTEPaTypou,
JIONYCTUBIIEMY HETOYHOCTH IPU OTBETE, HO B OCHOBHOM 00J1a1afolIeMy HEOOX0IMMBbIMU 3HAHUSIMH
U YMEHUSMHU I MX YCTPaHEHMsI NPU KOPPEKTHUPOBKE CO CTOPOHBI mpenonasarens. OneHka
«YZOBJIETBOPUTEILHO» COOTBETCTBYET IOCTATOYHOMY YPOBHIO OCBOEHUS JUCLUIIIINHBL.

OrneHka «HEYJIOBIETBOPUTEIbHO» CTAaBUTCS CTYACHTY, OOHApYXHUBIIEMY CYIIECTBEHHbBIE
poOesibl B 3HAHUM OCHOBHOI'O Y4EOHOIO Marepualia, JOIMYCTHBIIEMY NMPUHIUINAIbHBIE OIMIMOKU
IIPU IPUMEHEHUH TEOPETUYECKUX 3HAHUHM, KOTOPhIE HE MO3BOJIAIOT €MY IPOJOJIKUTE 00yUeHHE UIIH
MPUCTYNUTh K TMPAKTUYECKOW JEeATEIbHOCTH O€3 JOINMOJIHUTENbHOM MOJATOTOBKM IO JIaHHOM
mucuuiuinHe. OLlEHKa «HEYJOBJIETBOPUTEIBHO» COOTBETCTBYET HM3KOMY YPOBHIO OCBOCHHS
JUCLUTIIINHBL.

JUis  OLEHKHW YpOBHSA OCBOGHMS JMCLUUIUIMH, TNpO(ecCHOHANbHBIX MOAyled (Mx
COCTABJISIOIINX) B KOJUIEAXKE YCTAHABIMBAIOTCSA CIEAYIOLIEE COOTBETCTBUE:

«OTJIUYHO» - BBICOKHI YPOBEHb OCBOCHUS;

«XOPOLIOY, «YAOBJIETBOPUTEIBHO» - JOCTATOYHBIM YPOBEHb OCBOCHHSI;

«HEYJIOBJIETBOPUTEIILHO» - HU3KUN YPOBEHb OCBOCHHUS.
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5. ®OC i1 NPOMeKYTOUHOM ATTeCTANNH (KOMILIEKT OLEHOYHBIX MATEPUAJIOB /11l OLlEHKH
0CBOEHHSI YMEHUIl U YCBOCHUS 3HAHUM, CPOPMUPOBAHHOCTH O0IIUX U NMPO(PeCCHOHATBHBIX
KOMITETEHIUI NP NPOBEJICHUH NIPOMEKYTOYHOMN aTTeCTALMHU)

DK3aMeH, 3aBepIIAIONINI U3yuyeHHe Y4eOHOU JUCIHUILIMHBI, — 3TO (OpMa MPOMEKYTOYHOTO
KOHTPOJISI, LIEJIBI0 KOTOPOH SIBJISIETCSI OLIEHKA TEOPETHYECKUX 3HAHMK M MPAKTHYECKUX HaBBIKOB,
CIOCOOHOCTH CTYZIEHTa K MBIIUICHUIO, TPUOOPETEHHE HABBIKOB CAMOCTOSITEIILHON PadOThI, yMEHUE
CHHTE3MpOBATh IIOJyYCHHBIC 3HAHWS M MPHUMEHATh UX NPU PEIICHUH NpaKkTHYecKux. I[lpu
MIPOBE/ICHUU TMPOMEXKYTOUHOH aTTecTalu B (GOpMe dK3aMEeHa ypOBEHb OCBOCHHUS OLEHHBAETCS
OLICHKAMH «OTJIMYHOY, «XOPOIIO», YJAOBIECTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHON.

[TpomexxyrouHas arrectanusi B (popMe 3K3aMeHa MPOBOJUTCA B JIHH, OCBOOOXKIEHHBIE OT
apyrux (opm ydeOHON Harpys3KH, IO OTAEIBHOMY PAcIHMCaHMIO 32 CYET BPEMEHH, OTBEICHHOTO
y4eOHBIM IIJIAHOM Ha IPOMEXKYTOUHYIO aTTECTAIHIO.

YcaoBus MPOBEACHUSA IK3aMEHa

Ox3ameH no aucuuiuimHe bJ[.06. «MaremaTuka» NpoBOAUTCA B Y4eOHOH ayJUTOPHM IIO
HK3aMEHAllMOHHBIM OujeTaM B MUCbMEHHOHM (opme. Ha BbInoiaHEHHE 3aJjaHUN CTyJeHTaM JaeTcs
60 MHHYT, B T€YEHHE KOTOPBIX OHHM NHCHMEHHO BBINOJHSIOT 3aJaHUs Ha MecTax. Bo Bpems
9K3aME€Ha CTYJIEHTbl MOIYT TIIO0JIb30BaThCS CIPAaBOYHOM JIOKyMEHTalMeld M  KOHTPOJIbHO-
WU3MEPUTEIILHBIM 000PY/I0BAHUEM.

J1J1s OIIEHKY JIMYHOCTHBIX PEe3yabTaTOB MIPOBOAUTCS aHAIH3 TOPHOINO 00YUYArOIIUXCS.
JInyHOCTHBIE Pe3yabTaThl, 1JIsl IPOBEPKU KOTOPBIX HCIOJIb3yeTcss NOPT¢oano:

- chopMHpPOBAaHHOCTH MPEJCTABICHUM O MaTeMaTUKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKU, CPEICTBE
MOJICJIMPOBAHUS SBJICHHUM U MPOIIECCOB, UJICIX U METO/IaX MaTEeMaTUKH;

- IOHMMaHue 3HAYUMOCTH MaTEMAaTHKU U HAYYHO-TEXHUYECKOT0 Mporpecca, chopMHUpoOBaHHOCTh
OTHOIICHHUS K MaTeMaTHKe KaK K YacTH OOIe4YeNOBEYeCKOW KYJIbTYphbl uepe3 3HAKOMCTBO C
HWCTOPUEN pa3BUTHUS MATEMATUKH, YBOIIOLIMEN MATEMaTUYECKUX UIEH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHHS, IMPOCTPAHCTBEHHOTO BOOOPAKEHHUS, aITrOPHUTMUYCCKOMN
KYJIbTYpPbl, KpUTUYHOCTH MBIIIJICHHUS] HA YPOBHE, HEOOX0AUMOM AJisi Oyayied nmpodeccuoHaaIbHON
NEeSTeTbHOCTH, JIJISl IPOJIOJKEHUsT 00pa30BaHUs U CaMOOOpPa30BaHUS;

- OBJIaJICHE MAaTEeMaTHUYEeCKUMH 3HAHUSMU M YMEHUSIMH, HEOOXOJUMBIMU B MOBCEAHEBHOMN JKU3HH,
JUTS OCBOCHUSI CMEXXHBIX €CTECTBEHHO-HAYYHBIX IUCIMIUIMH M JUCHUIUIMH MPOPECCHOHAITBHOTO
[UKIIa, A7 TmoiydyeHus: oOpa3oBaHusl B 00JacTsIX, HE TPeOYIOMUX YriIyOJIeHHOW MaTeMaTH4ecKon
MOJrOTOBKY;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTIKEHUU
BCEH KHM3HU; CO3HATENFHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEUTHOM
npo¢eCCuOHAIBHON U 00IIECTBEHHON JIEeATeTbHOCTH;

- TOTOBHOCTh M CTIOCOOHOCTh K CAaMOCTOSITEIIbHOM TBOPUYECKON U OTBETCTBEHHOM JICSITEIILHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B 00pa3oBaTENbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4€OHO-UCCIIeI0BATENbCKOM, MPOSKTHOM M IPYTUX BUAX JIEATEIbHOCTH;
- OTHOIIIEHUE K MPOo(heCCUOHATBHOM JESITEIIbBHOCTH KaK BO3MOXKHOCTH YUacCTUsI B PEIICHUU JTUYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MIPOOIIEM;

[Toptdommo odopmusiercs oOydaronuMcs B TEUEHHWE BCErO IEpHUOJa OCBOSHHUS IMPOTPAMMBI
y4eOHOT0 MpeameTa.

IIpumepHBbIii cocTaB nopTdosauo:

1. Ceegenust 06 oOygaromemcs.
2. OreHka cOOCTBEHHOM JISATEILHOCTH (B BUC 3CCe).
3. Bemomnennsie 3ananus mo CPC mo npenmery.
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4. IlepeueHp  cHeUAJIW3UPOBAHHOW  JIUTEpaTypbl, VIHTEpHET-pECypcoB,  HCIOJb30BAHHBIX
o0ydJaronuMcs TPy U3YYCHUH COJIEPKaHUsl y4eOHOTO TIpeIMeTa.

5. Konuu numiomoB, rpaMoT, CBUJETEIBCTB 00 YUaCTHH B MPEAMETHBIX OJUMIIHAAAX, KOHKypCax,
Hay4YHO-NIPaKTHYECKUX KOHPEPEHIMIX, CEMUHAapax U T.II.

HUcTounuku

OM - OcHOBHBIE UICTOYHUKHU YUECOHOM JTUTEPATYPHI:
1. T'puropweB B.I1. Marematuka.-M:Akagemus, 2017

2. TI'puropses B.I1. MaremaTtuka.-M:Akanemus, 2016

3. Bbammako M.M.Matemaruka:anreOpa u Hayajla MaTeMaTHYECKOT'O aHAIIN3a, TEOMETPHsI-
M:Axkanemust, 2017

4. BbammakoB M.M.Matemaruka:anreOpa u Hauaia MaTeMaTHYECKOTO aHAIN3a,
reoMerpusi:3agauHuk-M: Akagemus, 2017

5. bammako M.H. Maremaruka:yaeOnux gy CI1O u HITO.-M:Akanemus, 2013

6. bammakos M.M. Martematuka:3agauduk mis1 CITO u HITO.-M:Akanemus, 2013

7. bammakoB M.1. Marematuka:0a30Bblil ypoBeHb.yueOnuk amns 10 kin.-M:Akanemus, 2014

8. bammakoB M.1. MaremaTtuka:0a30BbIil ypoBeHb. 11 kin.-M:Akanemus, 2014

OIEHOYHOE CPEJACTBO Ne 1
I9K3AMEHAIIMOHHBIE BUJIETHI
BOpOHe)KCKI/Iﬁ KOJIJICIAK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEeXHOJOTUH
PACCMOTPEHO 3K3AMEHAI_[I/IOHHI)II71 BUWIET [YTBEPXIAIO
TIPEAMETHO - IMKIIOBOM Ne1 JIUpEKTOp KOJIEIKA
KOMHCCHEH o BJ1.06. « MaTeMaTHKa» Jlykuna B.b.
0b111e06pa3oBATEbHBIX JUISL CIIELMAIBHOCTH CPEIHETO « »
AUCIHILIAH npodeccruonanbsHoro obpasosanus (2019 r.
npotoxo Ne 15.02.10 — " MexaTpoHHKa 1
or«_ »_ 201 r MOOMIIbHAs poOOTOTEXHUKA",
Ipencenarens ILK Kypc: 1 Vuebnas rpynma:
A.B.Yamaeirna

HNucTpykuus

BHuMarenbHO 03HAKOMBTECH C MOJYYEHHBIM 3aJaHUEM, MIOKA3aTENSIMU BBIIOJIHEHUS U KPUTEPUSIMU
OIICHKH.

Bel  Moxere  BOCHONB30BAThCA:  JIMHEWKOM, KapaHJAllOM, CIIPABOYHBIM  MaTEpUAIIOM,
KaJIbKYJISATOPOM.

J171s OIIEHKU JINYHOCTHBIX Pe3yIbTaTOB MPEICTaBbTE MPEIoAaBaTeI0 TOPTHOIHO.

MakcumanbHOE BpeMsl BBITTOTHEHUS 3aaHus — 60 MUHYT

Kpurepun ouenku

3ananue yactu A — 10at 3a mpaBUIIBHBIN OTBET.

3amanue yactu B — 2 Garia 3a mpaBUIIBbHOE PEIICHUE;

-1 6ami 3a HerpyOyIO BEIYMCIUTENBHYIO OIIUOKY, TPUBEAIIYIO K HETIPABUIHLHOMY OTBETY.
-1 6ann 3a npaBuiIbHBIE TPe0Opa30BaHUE, MPABUIbHBIN BEIOOP (hOPMYIIbI, HO TOMYIIEHA
BBIYHCIUTENbHAS OIMOKA, MPUBEIIAs K HEIIPABUILHOMY OTBETY

Ikaaa oneHUBaHUA
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KauecTBeHHast o1ieHKa WHANBUIYAIbHBIX Bamnsl,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKECHUN COOTBETCTBYIOILINE
pe3yIbTaTUBHOCTH OreHka BepGatbHbiif aHATOT KaueCTBEHHOU OIICHKE
(TIpaBHITBHBIX WH/IUBUTYaTbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5 OTJIMYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YOBJIETBOPUTENBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7

Yacrtb A. [Ipuenure penieHue. Beibepure mpaBuiIbHBIN OTBET.

Al | Monyinb A 10
KOMILIEKCHOTO b 6
paBeH...

A2 | Haiimure obnactsb | A |(2;+x)
onpeeICHUs B |[2+)
Gyncuit B |(—2 1)
y =log,, (x—2)

A3 | Beruncaure A 5
log, 4+log,16 | b 6

2 2 B -6
A4 | IlepeBenuTte B A 3_“
PaJIMaHBI 1500 2
B| 2t
3
B | 120m
2

AS | Haiitu cymmy A | (0;9)
JIBYX BEKTOPOB b | (16;-5)
a={8;2}u B | (0; -5)
b={8; 7}.

Yacts B.Pemure TUIIOBRIE 3a1a4H.

B1 | Pemute HepaBeHcTBoO In (x- 1) <In (3x+ 2)

B2 | ITocrpoiite pynkimo y=3*+1

B3 | PemuTe uppanuoHaibHOE ypaBHEHUE !

V2X+4 =%x-2

B4 X X
Pemmre nokasarensHOe ypaBHEHHUE 9"-4.3"+3=0

[IpenomaBaTens 0O.B. Kypasnéra

BopoHexckuii Koj1e1K pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A
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PACCMOTPEHO 3K3AMEHAIIMOHHBIN BIJIET |YTBEPXJIAIO

MPE/IMETHO - [IUKJIOBOM Ne 2 JlupexTop KoyemKa

KOMHUCCHEN o BJ1.06. « MaremaTuka Jlykuna B.b.
00111e00pa3oBaTEIbHBIX JUISL CLIENUATBHOCTH CPEIHETO « »

ARCTUTITAH npodeccuoHanbHOro oopasoBanus 2019 r.

nporokon Ne 15.02.10 — " MexaTpoHuKa 1

or«__»_ 201 r MOOMJIbHAS POOOTOTEXHHKA",

IIpencenarens ITIIK

Kypc: 1 VYuebnas rpymma:
A B.Yamasirun yp py S

HNucTpykuus

BHHUMaTeIbHO 03HAKOMBTECH C IIOJYYEHHBIM 3alaHUEM, TIOKA3aTEJIAMH BBIIIOJHEHUS U KPUTEPUIMU
OLICHKHU.

Bbl  MoOXkeTe  BOCHOJIB30BAThCA:  JIMHEMKOM, KapaHJAIIOM, CIPAaBOYHBIM  MaTEPUAJIOM,
KaJIbKYJIATOPOM.

JUJ1sl OLl€HKH JIMYHOCTHBIX Pe3yJbTaTOB MPEACTaBbTE MPENOAABATEN0 TOPTPOIHO.

MaxkcruManbHOe BpeMsl BBIITOJIHEHU 3a/1aHus — 60 MUHYT

Kpurtepun ouenku

3amanue yactu A — 16at 3a MpaBUIIbHBINA OTBET.

3ananue yactu B — 2 6aia 3a mpaBWIBHOE PEIICHHCE,

-1 6am1 32 HerpyOyIO BEIYMCIUTENBHYIO OLIMOKY, TPUBEALIYIO K HEMPABUILHOMY OTBETY.
-1 6ann 3a npaBuIbHBIE IPe0OpPa30BaHUE, IPABUIIbHBIN BIOOP (hOPMYIIbI, HO JONYIIEHA
BBIYMCIIUTENbHAS OIINOKA, MPUBEIIAs K HEIPABUIBHOMY OTBETY

Ixana oneHnBaHuA

KauecTBeHHast OLleHKA MHIUBUIYAIBHBIX bambl,
[Ipouent 00pa3oBaTeNbHbIX JOCTHKECHUM COOTBETCTBYIOILIKE
pe3yIbTaTUBHOCTH OrcHKa BepGanbHbiil aHaor Ka4eCTBEHHOH OICHKE
(MpaBUIBHBIX WHIUBUIYaIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
JOCTHKCHUI
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOIIO 10
70 + 80% 3 YJIOBJICTBOPUTEIILHO 8-9
meHnee 70% 2 HEYJIOBJIIETBOPUTEIBHO 0-7

Yacrtb A. [Ipuenute pemenue. BeiGepure npaBuiIbHbINA OTBET.

Al [IpousBenenue A| 5-30i
KOMILIEKCHBIX B| 5— 26i
qucen 41 =471 B| 19-30i
w2 =377 pappo ...

A2 Haiigure o61acTs A | (-7;+0)

onpezenenus QyHKIUU | | (—o0;=7)
y=log,(2x+14) g (77
A3 Beruucnure A -1
b 1
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log,3—1log, 6 Bl 2
A4 | TlepeBenute B rpagycel | A| 60
2n B| 45
3
B| 120

A5 | Haiitu nnuny Bektopaa = | A 10

{-8: 6}

B| 10

B -2

Yacte B. Pemmure Trnosrle 3amaun.

B1 | Pemmnre HepaBenctBo In (x- 1) > In (3x+ 2)

B2 | IToctpoiite pyukumo y=3*-1

B3 /

Pemre uppaimoHaibHOE ypaBHEHHE [—NX+1=2
B4 X X

Permre mokasareibHOE ypaBHEHHE 4 -2"-2=0

IIpenonaBarens O.B. XKypasnéna

BopoHekckuii KoJL1eAK pOOOTOTEXHMKH U KOMIIbIOTEPHBIX TEXHOJIOT Uil
PACCMOTPEHO 3K3AMEHAIIMOHHBIA BUWIET YTBEPXIAIO
MPEIMETHO - IUKIOBON Ne 3 JlnupekTop KoJuteKa
Komuccnen no BJ1.06. « MatemaTuka» Jlykuna B.b.
061me00pa3oBaTeNbHbIX IS CTIENUATBHOCTH CPEIHETO « »
AUCHAIITHH npodeccronanpHoro oopasosanus 2019 r.
npoToxos Ne 15.02.10 — " MexaTpoHuKa 1
or«_ »_ 201 r MOGHIbHAs POOOTOTEXHHKA",
Ipencenarens MK Kypc: 1 VwueGuas rpymma:

A .B.YHamieirua

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJYYEHHBIM 3aJJaHUEM, TTOKA3aTEISIMH BBIITOJTHEHUS U KPUTEPUIMU
OLICHKU.

Bel  MokeTe  BOCHOJNIB30BaThCA:  JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpUaAIOM,
KaJIbKYJIATOPOM.

J171s1 OLIEHKU JIMYHOCTHBIX PE3YJIbTATOB MPEACTABLTE MPEMO1aBaTEI0 MOPTEHOIHO.

MaxkcuManbHOe BpeMsl BBITIOJIHEHU 3a1aHus — 60 MUHYT

Kpurtepun onenkn

3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.

3ananue yacti B — 2 6aruia 3a mpaBUIIbHOE PEILLICHUE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENbHYIO OLIMOKY, TPUBELIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gann 3a npaBUIIBHBIE IPe0Opa30BaHKe, IPAaBUWIbHBIN BEIOOD (POPMYIIBI, HO IOMyIlEHa
BBIUHCIIUTENbHAS OIINOKa, MPUBE/IIAs K HEIPAaBUIBHOMY OTBETY

MIxkana oueHuBaHUA
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KauecTBeHHast O1leHKa WHANBUIYAIbHBIX Bamnsl,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKECHUN COOTBETCTBYIOILINE
pe3yIbTaTUBHOCTH Oreka BepGatbHbiif aHATOT KaueCTBEHHOW OIICHKE
(IpaBHITEHBIX WH/IBUTYaITbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUI
91 +100% 5 OTJIMYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7

Yactp A. IIpuBenute pemienue. BeiOepute npaBuIbHbBIN OTBET.

Al | Hajiru |#l , Al 6
B 5
A2 | Haiigure obsactp | A | (—i-6]
onpenencHus: QyHKIIHHA B | (6+»)
y=lg(12-2x)  [B|C¥
A3 | Beruuciaure A |3
3 b |9
log,(9-33) &7
A4 | TepeBeauTe B rpamychl :f A [72
b 52
B 45
AS [Haiitu CyMMY nByx | A | (0;28)
BektopoBa= {7;-8} ub=
{0; 19} B | (7;11)
B | (7;-11)
Yacts B. Pemure THnoBhIe 3a1a4un.
B1 | Pemure HepaBeHCTBO 4 > 2
B2 | Tloctpotite pyHKIHIO Y=logs(x+1)
B3 | Pemure uppannoHaibHOE ypaBHEHNE
J4x—-3 =X
B4

PemmTe nokaszaTenbHOE YpaBHCHUC

16* —6-4* +5=0

[IpenonaBarens

O.B. KypasnéBa

Boponexkckuii KoJL1eK pOOOTOTEXHMKH U KOMIIbIOTEPHBIX TEXHOJIOT Wil
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PACCMOTPEHO
MPEIMETHO - IUKJIOBOU
KOMHUCCHEN
00111e00pa30BaTENLHBIX
TUACITATLITIH
MPOTOKOI Ne
OT «___»
[Ipeacenarens TTLK
A.B.YHameirna

201 r.

3K3AMEHALIMOHHBIN BAJIET
Ne 1
o BJ1.06. « MaremaTuka
VISl CIIEUUATIBHOCTH CPEAHETO
npodeccnoHanTbHOTO 00pa30BaHUS
15.02.10 — " MexaTpoHuka u
MOOWIIbHAs pOOOTOTEXHUKA",
Kypc: 1 VYwuebnas rpymma:

YTBEPXIAIO
JlupexTop koyemxa
Jlykuna B.b.

« »
2019 r.

HNucTpykuus

BHuMaTenpbHO 03HAKOMBTECH C IMOJIYUYCHHBIM 3aJIaHUCM, ITOKA3aTCIISIMU BBIITOJHCHUA U KPUTCPUAMHA

OILICHKH.
Brl Mmoxere
KaJIbKYJISITOPOM.

BOCIIOJIb30BAThCA:

JMHEWKOM,  KapaHJauom,

CIIPpaBOYHBIM MaTcpualioM,

J1JIs1 OTICHKY JINYHOCTHBIX Pe3y/IbTaTOB MPEICTaBbTE MPEIOAaBaTEI0 TOPTHOIHO.
MakcumanbHOE BpeMsl BBITTOJIHEHHUS 3ajaHus — 60 MUHYT

Kpurepun oueHkun

3ananue yactu A — 10a 3a npaBWIbHBIN OTBET.
3ananue yactu B — 2 Garia 3a mpaBUIIbHOE PELICHHE;
-1 Gan 3a HerpyOyrO BEIYHUCIUTENBHYIO OMMOKY, TPUBEAIIYIO K HEPAaBUILHOMY OTBETY.
-1 6amn 3a npaBuIIbHBIE Pe0Opa30BaHUE, MPABUIBHBIN BBIOOP (hOPMYIIBI, HO TOMYIIEHA

BBIYUCIIUTCIIbHAA OHII/I6Ka, npuBcAIIas K HCIIPAaBUIbHOMY OTBETY

Ixana oueHuBaHuA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUM COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OrcHKa BepGabHbiil aHaor KauyeCTBEHHOMN OIICHKE
(IpaBHIIBHBIX WHIMBUTYaJIbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKEHU N
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7

Yacrtb A. IlpuBenute pemenue. Boibepure npaBUIIbHBINA OTBET.

Al | Jaubt KOMIUIEKCHBIE | A| — 3 — 11
gpenma 21 =1—1 2, =3+4i | B | 9+5i
B| —3+5i
Tornma 3z, -2z, PaBHO...
ry-—-7vi
A2 | Haitnure o0macTh | A |(3+)
omnpezaeneHus pyHKIUN B |[3+)
B |(-3]
y=/3x-9
A3 | Beruuciaure Al
log,4,2—-log,1 4 b2
B |-1
A4 | Boluncaure ¢ moMompio | A |3
nepuoaa cos420° )
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b1
2
B2
2
A5 | HaiiTu pa3HOCTb IBYX A | (-17;7)
BekropoB a=q{0; 5} ub =
{17; -2} b | (-17;-7)
B | (17;-7)
Yacts B.
Pemmre Tunossie 3agaun

Bl | Berauciure (2x3° —3x° +3) .

B2 | Beruucnute  Sin112°.c0s22°—sin 22°-cos112°

B3 | Pemure uppanuoHaibHOE YpaBHEHUE

J3x—2 =x

B4 2X X
Pemnte nmokaszareiabHOE ypaBHEHUE 57" —-4.5"-5=0
IIpenonaBarens 0O.B. XypasnéBa
BOpOHe)KCKI/Iﬁ KOJIJICIAK pOﬁOTOTeXHHKH H KOMIIBIOTECPHBIX TEXHOJIOTHil
PACCMOTPEHO 3K3AMEHALIMOHHBINA BUJIET YTBEPXJIAIO
IIPEIMETHO - IUKJIOBOR Nel JIupexrop koyemxa
KOMHCCHEH o B1.06. « MaTeMaTHKa» Jlykuna B.b.
00111e06pa3OBATETbHBIX IS CHIEMAIBHOCTH CPEIHETO « »
AUCIATITAH npodeccronanbHOro obpasoanust (2019 r.
poToKON Ne 15.02.10 — " MexaTpoHHKa 1
or«_ »__ 201_r MOOUIIbHAs POOOTOTEXHHKA",
Tpencenarens ITIK Kypc: 1 Vwuebuas rpymma:
A.B.Yamneirua
HNucTpykuus

BauMaTenbHO 03HAKOMBTECH € ITOJIYYEHHBIM 3aJaHUEM, IIOKA3aTEIIMU BBIIIOJTHEHUSA U KPUTEPUAMHU
OLICHKH.

Bl MoOxeTe  BOCHOJIB30BAaTbCA:  JIMHEWKOHM, KapaHAAIIOM, CIPaBOYHBIM  MAaTe€pUajIoM,
KaJIBKYJIATOPOM.

JU1st OLIEHKH JIMYHOCTHBIX Pe3yJbTaToOB MPEACTaBbTE MPETOAaBATEN0 TOPTPOIHO.

MaxkcumanbHOe BpeMsi BBITTOTHEHHS 3aJaHus — 60 MUHYT

Kpurtepun ouenkun

3ananue yactu A — 10at 3a mpaBUIIBHBIN OTBET.

3amanne yactu B — 2 Garna 3a mpaBUIIbHOE PEIICHHUE;

-1 6ami 3a HerpyOyIO BEIYMCIUTENBHYIO OLTUOKY, TPUBEIIITYIO K HETIPAaBUILHOMY OTBETY.
-1 Gay 3a mpaBWIBHBIE TPEOOpPa30BaHKE, TPABUIBLHBIN BEIOOP (OPMYITBI, HO TOTYIIIEHA
BBIYHCIUTENbHAS OIMOKA, MPUBEIIAs K HEIIPABUIBHOMY OTBETY

Ikaaa oneHNBaHUA

HpOHeHT KadecTBeHHas olleHKA HHAUBUAYAJIbHBIX Bannm,
pe3yNbTaTUBHOCTH 06pa3OBaTCJ'IBHBIX ,Z[OCTI/I)KCHI/Iﬁ COOTBCTCTBYIOIIIHC
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(MpaBUIIBHBIX Onenka BepOanbHblif aHaslor | KaYeCTBEHHOW OLIEHKE
OTBETOB) MHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YAOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7

Yacrte A. [Ipusenure penicHue.

Br16epuTe npaBUIbHBINA OTBET.

Al | JleficTBUTEIbHAS YaCcTh A 5
KOMILJICKCHOTO b -13
amena 3+ 207 paBHa B -5

A2 | Haitnure 0bnactsb | A | (1))
OTIpEICIICHUS KIIUH

pescacus bywcins (-]
y=log,(4x-1) g5

A3 | Beruucnure A 7

1-10g3,45 49 b 2
343 1

A4 | Onpenenute 3HaK A >0

sin 245° bl <0

A5 BBUHCIUTH CKaIsIpHOE | A 3
IIPOU3BEACHUC E 2
BekTopoBau b, ecimm wux B 4
JJINHBI COOTBETCTBCHHO
paBHBI 2 U 3, a yroia Mexmay
HIMH 60°.

Yactp B. Pemure THIIOBEIE 3a1a4n.

B1 Brranciure (6x°)'
B2 | Beruucnure
2c0s’15°-tg15°
B3
VX =7=3
Pemnte nppanroHaibHOE ypaBHEHUE X —[1=
B4

Pemure nokasarenpHoE ypaBHEHHE

16-2% +4.2°—2=0

[Ipenonasarens

0O.B. XKypasnéra

BopoHexckuii Koj1eIK pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTHMH
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PACCMOTPEHO
MPEIMETHO - IUKJIOBOM
KOMHUCCHEN
00111e00pa30BaTENLHBIX
TUACITATLITIH
MPOTOKOI Ne
OT «___»
[Ipeacenarens TTLK
A.B.YHameirna

201 r.

3K3AMEHAILIMOHHBIN BUJIET
Ne 1
o BJ1.06. « MaremaTuka
VISl CIIEUUATIBHOCTH CPEAHET0
npodeccnoHanTbHOT0 00pa3oBaHUS
15.02.10 — " MexaTpoHuka u
MOOWIIbHAs pOOOTOTEXHUKA'",
Kypc: 1 VYwuebnas rpymma:

YTBEPXIAIO
JlupexTop koyemxa
Jlykuna B.b.

« »
2019 .

HNucTpykuus

BHuMaTenpHO 03HaKOMBTECH C IMOJIYYCHHBIM 3aJIaHUECM, IMOKA3aTCJIIMU BBIIIOJTHCHUSA WU KPUTCPUAMU

OLIEHKH.
Brr  Moxete
KaJIbKYJIATOPOM.

BOCIIOJIB30BAaTbCA:

JMHEWKOM,  KapaHJalioMm,

CIIpaBOYHbIM MaTcpuaioM,

JUJ1sl OLI@HKH JIMYHOCTHBIX Pe3yJIbTaTOB MPEACTaBbTE MPENOAABATEN0 TOPTPOIHO.
MaxkcuManbHOE BpeMsl BBIIIOJIHEHUS 3a1aHus — 60 MUHYT

Kpurepun ouenku

3amanue yactu A — 16amt 3a IpaBUIIBHBIA OTBET.
3ananue yactu B — 2 6aia 3a mpaBWIIbHOE PEIICHHCE,
-1 6am1 32 HerpyOyI0 BEIYMCIUTENBHYIO OIIUOKY, MPUBEAIIYIO K HETIPABUILHOMY OTBETY.
-1 Gayn 3a mpaBMIIbHBIE TIPEe0Opa30BaHNUE, TPABUIBHBIN BEIOODP (HOPMYJIBI, HO TOMYIIEHA
BBIYMCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPAaBUIHLHOMY OTBETY

Ixana oneHuBaHuA

KadecTBeHHast OIIEHKa WHAMBHTYaTbHBIX bamner,
[TpoueHT 00pa3oBaTENbHBIX JOCTHKEHUH COOTBETCTBYIOIIHE
pe3yIBTAaTUBHOCTH OrcHKa BepGanbHbiil aHaor Ka4eCTBEHHOH OIICHKE
(TpaBUIIBHBIX VHIUBHTyaJIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
JOCTHKCHUHN
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOIIO 10
70 + 80% 3 YJIOBJICTBOPUTEIILHO 8-9
menee 70% 2 HEYJIOBJIETBOPUTEIBHO 0-7

Yacrtb A. IlpuBenute pemenue. BeiOepure npaBuiIbHBINA OTBET.

Al | KommuiekcHoe A 4 —6i
YHCIIO 2=5i—1+2i)-i | — 6i .
PaBHoO ... B 4—4i
) 2—8i
A2 | Haiinure obmacts | A [700;7 1)
onpezenenus GyHKIMHU 6
B | (7
y= Iogo,s (7_6)() ( 'GJ
B 7
i
A3 | Beruncaure A | 3
log, 3 b |9
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A4 | Haiinure cos2a, ecim | A |0,04
sina=0,2 B 04
B 0,92
AS5 | Kak Ha3piBatoTcs BekTOpbl, | A | CoHamnpasi

€CIIM OHHM JIe)KaT 100 Ha CHHBIMHU
OJIHOM TIPSAMOiA, OO HA Ha B
NapajuIeIbHbIX IPSIMbIX?

Komnnea
pHBIMHA

B | [IpotuBon
OJIO’)KHOHA
MIpaBJICHH
BIMH

r PaBHBIMU

Yactn B.
PemnTe TUIIOBBIE 3a/1a4UH.

B1 | Touka meuskercs 1o 3akony S(t) = 2x3 — 3x? + 1. Haiiure cKopocTh TOUKH B MOMEHT BPEMEHH
= 2c.

fo

B2 T . -7
Brruuciute COS’ g —sin? g

B3 | Pemmre uppaimonansHOe ypaBHEHUE

JX=5=1+/3-x

B4 PemmTe nokaszarenbHOE YpPaBHCHUC 2 : 32X - 5 : 3X _1323 = 0

[Ipenonasatens O.B. XKypasnépa

BOpOHe)KCKI/Iﬁ ROJIJICIK pOﬁOTOTeXHI/IKI/I H KOMIILIOTCPHBIX TEeXHOJIOTHii

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BUWIET [YTBEPXKJIAIO

MPEeIMETHO - IUKIIOBOM Ne 1 J{npekTop KoJuteKa

KOMHUCCHEH no BJ1.06. « MatemaTuka» Jlykuna B.b.
0011e00pa30BaTENbHbIX JUTSL CTISITUAITEHOCTH CPEHETO « »

JAUCUHUILTAH

npohecCHOHaIBHOTO 00pazoBanus 2019 r.

npOTOKOJ No 15.02.10 — " MexaTpoHHKa 1
or«_»_ 201 r MOOHJIbHAS pOOOTOTEXHHKA",
[Ipeacenarens ITLK

Kypc: 1 VYwueOnas TIma;
A.B.Yamaeirna yp Py —

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, MIOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

Bel  MoxeTe  BOCHONB30BaThCA:  JIMHEWKOM, KapaHJAlIoOM, CIPABOYHBIM  MAaTEPHAIIOM,
KaJIbKYJISATOPOM.

J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPEICTaBbTE MPEOAaBaTEN0 TOPTPOIHO.

MakcumanbHO€ BpeMsl BBINOJHEHHUS 3aaHus — 60 MUHYT

Kpurepun onenkn

3ananue yactu A — 10a 3a mpaBUIbHBIN OTBET.

3ananue yactu B — 2 6asuia 3a mpaBUIIbHOE PELICHHE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIIMOKY, TPUBELIYIO K HEIPAaBUILHOMY OTBETY.
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-1 Gann 3a npaBUIBHBIE IPe0Opa30BaHNEe, TPABWIBHBIN BEIOOP (DOPMYIIBI, HO OMYyIEHA
BBIYHMCIIUTENIbHAS OMMOKA, TPUBEALIAs K HETTPABUIEHOMY OTBETY

Ikaga oneHNBaAHUA

KauecTBeHHast OLlEeHKA WHIUBULYAJIBHBIX bamsl,
[Ipouent 00pa30oBaTeNbHbIX JOCTUKECHUM COOTBETCTBYIOILIKE
PEe3yJIbTaTUBHOCTH Oreka BepGatbHbiil aHATOT KaueCTBEHHOW OIICHKE
(MpaBUIBHBIX MHIUBUAYAIbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5) OTJIMYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7

Yactp A. IIpusenute penienue. Beibepure npas

WIILHBIA OTBET.

Al | KommekcHoe Al 0,1—-17i
, 25 B | 0,5—1,25i
YHCII0 3+i B 11_.13
paBHoO ... 8 8
Tl 0,1—-1,3i
A2 | Haiinute 00nacTh | A |(—:-5]
ornpeneneHust QyHKIuH | B |(5+)
y =log,, (5x—25) | B9
A3 | Beruuciure Al
1 8 b |1
3log, = +log, - 3
2 3 Bl 1
3
A4 | Haiigute Sina , ecau A0,8
cosa=-0,6, a-yron | B 0,8
Il yetBepTH B 0,36
A5 | Kak Ha3sIBaroTcsa A | I'parnniamu
IpaHUYHbIE TOYKU
BeKTOpa? b | Hauamo n
KOHEII
B | IlepBas
TOYKA U
MOCIIC THSS
TOYKA
I' | Konmsr
OTpe3Ka
Yacts B.Pemure Tnnosnie 3amaun.
B1 Haiinute npousBoHyto GyHKIMHU Y =
X5~ 42,
X
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B2 | Beruuciure
sin56°-c0s34° +c0s56°-sin 34°

B3 | Pemure nppaimuoHaibHOE ypaBHEHNE

J2x+1=4/3-x

B4 | Pemure nokasaTteibHOE YpaBHEHHUE

12.3 -3 =27

[IpenonaBarenn O.B. XKypasnéra

BopoHexckuii KoJ1eIK po00TOTEXHUKH M KOMIIbIOTEPHBIX TEXHOJIOT M

PACCMOTPEHO 3K3AMEHAILIMOHHBIN BUJIET YTBEPXIAIO
IMPEIMETHO - UKJIOBOM Nel JlupexTop koyemxa
KOMHCCHEH no bJ1.06. « Maremaruka» JIykuna B.b.
00111e06pa3OBATEbHBIX TS CHELUAIBHOCTH CPEIHEro « »
HHCHHHHH};‘. npodeccronanbHOro obpasoBanust (2019 r.
poToKoi Ne "
oT«__ » 201 . 15.02.10 — " MexaTpoHuka
Hpencenarens LK 1 MOOMJIbHAsI POOOTOTEXHUKA",
A.B.Hamnbirnn Kypc: 1 VYwueGnas rpynma:
HNucTpykuus

BHumarenbHO 03HAKOMBTECH € MOJYYEHHBIM 3a/laHUeM, TOKa3aTeIsIMH BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKHU.

Bbl  Mo)eTe  BOCNOJIB30BaThCs:  JIMHEHKOM, KapaHAalloM, CHPAaBOYHBIM  MaTepHajoM,
KaJIbKYJIATOPOM.

JU1sl OLIEHKH JIMYHOCTHBIX Pe3yJIbTaTOB MPEAICTAaBbTE MPENOAABATENIO TOPTQOIHO.

MaxkcruMaiabHOE BpeMsl BBIIOJIIHEHU 3aaHusl — 60 MUHYT

Kpurtepun ouenku

3ananue yactu A — 10a 3a mpaBUIIbHBIN OTBET.

3amanue yactu B — 2 Garta 3a mpaBMIIbHOE PEIICHHE;

-1 6ami 3a HerpyOyIO BEIYMCIUTENBHYIO OIIUOKY, TPUBEALIYIO K HETIPAaBUILHOMY OTBETY.
-1 6ann 3a npaBuIIbHBIE IPe0Opa30BaHuUE, IPABUIIbHBIN BBIOOP (hOPMYJIbI, HO TOMYIIEHA
BBIYHCIIUTENbHAS OIIMOKA, MPUBEIIIAs K HEIPABUIBHOMY OTBETY

IIxana omeHnBaHuA

KauecTBeHHas OLlEHKA MHIUBUYAIBHBIX bannel,
ITponent 00pa30BaTeNbHBIX TOCTHXKEHUH COOTBETCTBYIOIIUE
Pe3yJIbTaTUBHOCTH OreHka BepGanbHblit aHaTor KaueCTBEHHOW OLICHKE
(TpaBUIIBHBIX WH/IMBUYaJIbHBIX
OTBETOB) 00pa3oBaTeNbHbIX
JOCTHKCHUIN
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOPOIIO 10
70 + 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYJIOBJIETBOPUTEIBHO 0-7

Yacrtb A. IlpuBeaure pemienue. Boibepure npaBUiIbHbIA OTBET.

Al | z, |A]  3-2i |
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KOMIUIEKCHBIX b 2-3i
apcen 21 =1—5i B 2+3i
uZ: =171 pappo...
r 3+2i
A2 | Haiimure 06acThb A ([-6;+x)
ornpeaeneHus: GyHKINH B [[6;+)
y =+/3x+18 B |(-6;+0)
A3 | Beruuciaure AD
25 |BR2
log;16 —log, 4 +log, 7 | B
A4 | Onpenenute 3HaK Al|>0
sin(—190°) B |<0
AS5 | Kak Ha3biBaeTcs A | mpaBuIIO
MIPABUJIO CIIOKEHUS ABYX [Mucdaropa
HEKOJUTMHEAPHBIX
l’)
BEKTOPOB B | Tipasiio
TPEYroJIbHU
Ka
B | [IpaBumno
paBeHCTBa
TPEYroJIbHU
KOB
I' | mapamnens
HBIX
MIPSIMBIX
Yacrsp B. Pemnre Tnossie 3a1a4u.

B1 Haiinurte npoussoanyio GpyHkuuu y = e* +2x*%,
B2 | Yopocture
1-SIina-Cosa - Ctgax
B3 | PemnTe uppanuoHaibHOe ypaBHEHHE
JXx+6 =+x*-36
B4 | PemuTe mokasatenbHOE ypaBHEHUE

214271 =20

IIpenonasarens O.B. XKypasnésa

BopoHexkckuii KoJL1eIK POOOTOTEXHMKH U KOMIIbIOTEPHBIX TEXHOJIOT Wil
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PACCMOTPEHO 3K3AMEHALIMOHHBINA BUWIET YTBEPXJIAIO
TPEJMETHO - IUKJIOBOM Nel JIUpEKTOp KOJLIEIKA
KoMHCCHeH mo B/1.06. « MaTtemaTHKay Jlykuna B.b.
061me00pa3oBaTeNbHbIX IS CHIELMAIBHOCTH CPEIHETO « »
AUCHAIITAH npodeccHoHansHOro obpasosanus (2019 r.
npotokon Ne 15.02.10 — " MexaTpoHuKa 1
or«_»_ 201 r MOGHIbHAs POOOTOTEXHHKA'",
Ipencenarens LK Kypc: 1 Vuebnas rpymma:_
A.B.Yamnbeirux
HNucTpykuus
BHuMareabHO 03HaKOMBTECH C MOJTYyYEHHBIM 3a/IaHUEM, TTOKa3aTEeJISIMU BBIIIOJHEHUS! U KPUTEPUSIMU
OIICHKH.
Bbl  MoxeTe  BOCIOJIB30BAaThbCSA:  JMHEMKOW, KapaHJalmloM, CIPaBOYHBIM  MaTepUajoM,
KaITbKYJISITOPOM.
J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPEICTaBbTE MPEIoAaBaTeI0 IOPTPOIHO.
MaxkcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHus — 60 MUHYT
Kputepuu onenkun
3amanue yactu A — 16at 3a MpaBUIBHBINA OTBET.
3ananue yactu B — 2 6auia 3a mpaBWIbHOE PEIICHICE,
-1 6am1 32 HerpyOyI0 BHIYMCIUTENBHYIO OIIUOKY, TPUBEAILIYIO K HEMPABUILHOMY OTBETY.
-1 Gay 3a mpaBHIIbHBIE TIPe0Opa30BaHNe, TPABWIBHBIN BEIOOP (hOPMYJIBI, HO TOMYyIIEHA
BBIYHCIIUTENbHAS OIINOKA, MPUBE/IIAs K HEIPABUIBHOMY OTBETY
HIkaJjia oueHuBaHus
KauecTBeHHasI OlleHKa WHANBUTYAIbHBIX bamer,
[Ipouent 00pa3oBaTeNbHbIX JOCTUKECHUM COOTBETCTBYIOILIKE
Pe3YJIbTaTUBHOCTH OrcHKa BepGanbHbiil aHaor Ka4yeCTBCHHOW OIICHKE
(MpaBUIIBHBIX WHIUBUIYaIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
JIOCTUKEHHU I
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIO 10
70 +~ 80% 3 YJIOBJICTBOPUTEIILHO 8-9
menee 70% 2 HEYJIOBJIETBOPUTEIBHO 0-7

Yacrtb A. Ilpuenute pemenue. BeiOepuTe npaBuiIbHbINA OTBET.

Al | IIpousBenenue AR5
KOMILICKCHOTO yucna | B [16 — 9i
COMPSDKEHHOE  YHCIIO0 z .
paBHoO. .. I'B8—6i

A2 | Hatinure 005acThb | A |(7;+)
ompezeneHust QyHKIMKE [ | (=7;-+0)

y =log,, (28_ 4X) B |(-;7)
A3 | Beruuciure All
2log, 4—log, 48 1331
3 3 B
A4 | Haiinure cos2a , ecnu A 0,68
b 0,64
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sina=0,4 B D.16
AS5 | Kak Ha3bIBaeTcs A | BEKTOp

OTPE30K, 1Jis1 KoToporo | b mpsimas

YKa3aHo, KaKas U3 €ro B myu

TPaHUYIHBIX TOYCK
CYMTAETCS HA4YaJIoM, a
Kakast — KOHIIOM?

Yactb B. 3ammmmire oTBer.

Bl | Haiigute npoussoanyio ynkmuu f(X)=2x2-3x+1 B Touxe Xo=1.

B2 . 2 .
YIIpOCTHTE BBIPAKEHHE (COS a+sina ) —SIn 2«

B3 | Pemure uppauoHaibHOE YpaBHEHUE

J2x% +1 = +/-3x

B4 Pemnre nokasartesnbHOe ypaBHEHUE 4°—40-2°+256=0

[IpenonaBarens 0O.B. Kypasnéra

BOpOHe)KCKI/Iﬁ KROJIJICAK pOﬁOTOTeXHHKH H KOMIILIOTEPHBIX TEeXHOJIOTHil

PACCMOTPEHO 3K3AMEHAIIMOHHBIA BUWIET YTBEPXIAIO

IIPEIMETHO - IUKJIOBOR Nel J{nupekTop KoJuteKa

KoMHCCHEH no BJ1.06. « MaremaTnka» Jlykuna B.b.
001e00pa30BaTEIbHBIX JUISL CTIEIHAIBHOCTH CPEIHErO « »

ANCIHTUTAH npodeccroHanbHOro oopasosanus 2019 r.

nporokon Ne 15.02.10 — " MexaTpoHHKa 1

or«__»_ 201 r MOOHIIbHAs POOOTOTEXHHKA'",

Ipencenarens HIK Kypc: 1 VYwuebnas rpynmna:

A .B.Yamisirua

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH € MOJYYEHHBIM 3aJJaHUEM, TTOKA3aTEIIMH BBIITOJTHEHUS U KPUTEPUIMHU
OLICHKU.

Bel  MokeTe  BOCHOJNIB30BaThCA:  JIMHEWKOH, KapaHAAlloM, CIPABOYHBIM  MaTEpUaAIOM,
KaJIbKYJISATOPOM.

J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB IMPECTaBbTE MPENO1aBaATEN0 TOPTPOIIHO.

MakcumanbHO€E BpeMsl BBINOJHEHUS 3aAaHus — 60 MUHYT

Kputepun onenkn

3ananue yactu A — 10a 3a mpaBWIbHBIN OTBET.

3ananue yacti B — 2 Garia 3a nmpaBUIIbHOE PEILLICHUE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENIbHYIO OLIINOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gann 3a npaBUIBHBIE PeoOpa30BaHUEe, MPABUIBHBIN BEIOOP (DOPMYIIBI, HO OMYyIlEHa
BBIUHCIIUTENbHAS OIINOKA, MPUBE/IIAs K HEIPAaBUIHLHOMY OTBETY

Ixkana oueHnBaHUA

HpOLICHT KauecrBennas OIICHKAa MHAWBUAYAJIbHBIX Ba.II.TIBI,
PE3YIBTAaTUBHOCTHU 06p330BaTeJ'II)HI)IX )IOCTI/I)KGHI/Iﬁ COOTBETCTBYIOIIIHE
(HpaBI/IHBHBIX OHCHKa Bep6aHBHLII>'I aHaJIor Kau€CTBCHHOM OIICHKC
OTBeTOB) HHIWBUOYAJIbHBIX
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00pa3oBaTeNbHBIX
NOCTHKEHUN
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIO 10
70 + 80% 3 YOBJIETBOPUTENBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7

Yacrtb A. [Ipusenure pemenue. Beibepure npaBUIbHBIN OTBET.

Al |BepHoe paBeHCTBO — 3T0... |A V’(to) = a(to)
bs'(t,)=a(t,)
Bla'(t,)=v(t,)
A2 | Haiigute 00aacthb A |(6;+0)
ornpeaeneHus: GyHKIUH B |(~:6)
y =l0g,, (3X +18) B |(-6;+x)
A3 | Beruucaure A2
3l 1 I J BT
09; - —100; = B3
2 g %
A4 0 cos 7. |A]>0
MPEJEIUTE 3HAK 7 B0
AS5 | Ecnu mro6as Touka A | ToueuHblii
IJIOCKOCTH SIBJISIETCS BEKTOP
BEKTOpPOM, TO KaK OHa
Ha3bIBaeTCs? b | Hynesoii
BEKTOP
B | MonynbHbIi
BEKTOP
I' | PaBHbIit
BEKTOP
Yacrp B.Pemnre tTunosele 3a1aun.
B1 | Beruauciute (x° + 2x* - x)'.
B2 | YopocTute BbIpakeHue
H,
tga -ctga —SIn” «a
B3 [
Pemnre nuppanronanbHOe ypaBHEHHE 3Xx+1=x-1
B4 | Pemure noka3areiabHOE ypaBHEHUE
X X+1
9"+37-4=0

[IpenonaBarens

0O.B. KypasnéBa
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OIEHOYHOE CPEJICTBO Ne 2
INEPEYEHb TEOPETUYECKHUX BOITPOCOB K 3K3AMEHY
1. Ecnu Ha uHTEpBaie BTOpas MPOM3BOIHAS UMEET 3HAK «+», TO TpapuK PYHKIUU HA ITOM
UHTEpBAJE. ..
A) BBITYKJIBIH, ©) BOTHYTBIH B) yObIBaeT

2. Ecnu B kaxz10i Touke nnrepsana f'(x) <0, To GyHKIMs Ha 9TOM HHTEpBAIE. ..

A) yObiBaeT 0) Bo3pacTaeT B) IIOCTOSIHHA
3. BepHoe paBeHCTBO — 3TO...

A) V(t)=a(t,) 6) S'(t,)=a(ty) B) a'(t,)=V(t,)
1. Ecnu npu nepexoje yepe3 TOUKY MPOU3BOIHAS (PYHKITUU MEHSET CBOM 3HAK C «+» Ha «-»,

TO 3Ta TOYKA. ..
A) TIlepernba ©6) Makcumyma B) MwuHHMyMa

5. Eciu B kax10ii TOuke uHTepBaia f '(X) >0, To pyHKIMSA HA ITOM HHTEPBAJIE. ..
A) Bospacraer 6) YOwBaer B) [locTosiHHa
6. Eciiu ipu mepexoze yepe3 TOUKy Mpou3BOHAst (PYHKIIMHM MEHSIET CBOM 3HAK C «» Ha «-»,
TO 3Ta TOYKa
A) Ileperuba 6) Makcumyma B) MuHHMYyMa
OLEHOYHOE CPEJACTBO Ne 3

IK3AMEHALIMOHHBIE BUJIETHI

BOpOHe)KCKI/Ii/i KOJIJICIK pOﬁOTOTeXHI/IKI/I H KOMIILIOTCPHBIX TEeXHOJIOTHii

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BUWIET [YTBEPXKJIAIO
IPEAMETHO - IIMKIOBOH o bJ1.06. « MaremaTuka» JIMpeKTOp KOIeI KA
KOMHCCHEH JUISI CTICLIMATIBHOCTH CPEIHETO Jlyxuna B.b.
00111€00pa30BaTENbHbIX po(eCCHOHATEHOTO 00Pa30BaHus |« »
JAUCLUIIINH 15.02.10 — " MexaTpoHuKa U 2019 r.
IpoToKOoJI Ne MOOUIIbHAsT pOOOTOTEXHUKA",
or«__»___ 201 r Kypc: 1 VYwuyeOnas rpynma:
[Ipeacenarens LK
A .B.YHamieirua

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJTYYEHHBIM 3aIaHUEM, TOKA3aTEISIMU BBITIOJIHEHUS U KPUTEPUSIMU
OLICHKU.

Bel  MokeTe  BOCHOJNIB30BaThCA:  JIMHEWKOH, KapaHAAalloM, CIPABOYHBIM  MaTEpUaAIOM,
KaJIbKYJISATOPOM.

J1J1 OLIEHKU JINYHOCTHBIX PE3y/IbTaTOB PEICTaBbTE MPEOAaBATEN0 TOPTPOIIHO.

MakcumanbHO€E BpeMsl BBINOJIHEHU 3a1aHus — 60 MUHYT

Kpurepun onenkn

3ananue yactu A — 10at 3a mpaBUIbHBIN OTBET.

3ananue yacti B — 2 6aruia 3a mpaBUIIbHOE PEILLICHUE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENBHYIO OIINOKY, MPUBEALIYIO K HEPABUILHOMY OTBETY.
-1 Gann 3a npaBUIIBHBIE Pe0Opa30BaHKe, IPABUIbHBIN BEIOOP (DOPMYIIBI, HO JOMYyIEHa
BBIUHCIIUTENbHAS OIIMOKA, MPUBE/IIAs K HEIPaBUIBHOMY OTBETY

MIxkana oueHuBaHUA
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KauecTBeHHast OlleHKa WHIANBUIYAITbHBIX bamsr,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKEHUN COOTBETCTBYIOILINE
pe3yIbTaTUBHOCTH OreHka BepGatbHbiif aHATOT KaueCTBEHHOW OIICHKE
(MpaBUIIBHBIX MHIUBUAYAIbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5 OTJIMYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7
Al[Ecim npu mepexone uepe3A | Ilepernba
TOUKY Hpou3BojHas GyHKUMUB | MakcuMmyma
MEHSET CBOM 3HAK C «+» Ha «- B | MuHUMyMa
», TO 9Ta TOYKa
A2| Haiigure HeonpeneneHubii A |[1-6x+C
UHTEeTrpa I(X—3X2+2)dx b ﬁ—x3+2x+C
2
B 2
X xsc
2
A3 4 A |0
Berunciaure A cl B | 14
° B (20
A4| U3 Touku, He JIeKaIeH Ha A pOcMm
JTaHHOW TPSIMOM, MPOBE/ICH
MEPICHIUKYIISP K TIPSIMOH,
JUTMHA KOTOpOro 24 cM, U
HAKJIOHHAS JUIMHOM 25 CM. b | S6cm
Haiinute nepumerp B | 52cm
00pa3oBaBIIETOCS
TpPEYroJbHUKA.
A5| MarepuanbHas Touka A28 m/c
JIBUKETCS 110 3aKOHY B[29 m/c
S(t)=3-2t> +t-1. Bj31 m/c
Haiinute V(Z).

Yactp B. Pernite THOBBIE 3aa4H.

Bl

Hatinure HamMeHbliee M HAMOOJBIIEE 3HAYCHUS

byakman Y = X° +3x% +3X

[-2;0].

Ha IPOMEXKYTKE

B2

B ky6 co cTtopoHoii 6cM Briuca map. Haiinnre

00BeM mmapa.

IIpenonaBareins

BopoHexckuii Koj1eIK pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A
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PACCMOTPEHO 3K3AMEHALIMOHHBINA BUWIET YTBEPXJIAIO
TPEIMETHO - [IUKIIOBOH Nel JIUpEKTOp KOJLIEIKA
KOMHCCHEH mo B/1.06. « MaTtemaTHKay Jlykuna B.b.
00111e06pa30BATELHBIX IS CHIELMAIBHOCTH CPEIHETO « »
AUCHAIITAH npodeccHoHansHOro obpasosanus (2019 r.
npotoxon Ne 15.02.10 — " MexaTpoHuKa 1
or«__»_______201_r MOOHIIbHAsS pOOOTOTEXHUKA",
Ipencenarens MK Kypc: 1 Vwuebnas rpymma:
A.B.Yamnbeirux
HNucTpykuus
BuumaTenbHO 03HAKOMBTECH € MOJTYYEHHBIM 33/IaHUEM, MOKa3aTeIsIMUA BBIOJTHEHUS! U KPUTEPUSIMU
OLICHKH.
Bel  MoOxeTe  BOCHONB30BaTbCS:  JUMHEWKOM, KapaHJAllOM, CIPABOYHBIM  MAaTEPHUAIIOM,
KaJIbKYJISATOPOM.
J1JIs1 OTICHKY JINYHOCTHBIX Pe3yIbTaTOB MPEICTaBLTE MPEIOIaBaATEII0 TOPTHOIHO.
MakcumanbHO€E BpeMsl BBINOJHEHU 3a1aHus — 60 MUHYT
Kpurepun oueHkun
3ananue yactu A — 10at 3a mpaBUIbHBIN OTBET.
3ananue yactu B — 2 Oaria 3a mpaBUJIbHOE PELICHHUE;
-1 6at 32 HerpyOYIO BEIYHCIUTEIIBHYIO OIMTUOKY, TPUBEAIIYIO K HEIIPAaBUIBHOMY OTBETY.
-1 6amn 3a npaBuIIbHBIE Pe0Opa30BaHUE, MPABUIBHBIN BBIOOP (DOPMYIIBI, HO TOMYIIEHA
BBIYMCIIUTEIIbHAS OITHOKA, TPUBEAIIAS K HEMPaBUILHOMY OTBETY
IlIka/na oneHUBAHUA
KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OrcHKa BepGanbHbiil aHaor KauyeCTBEHHOMN OIICHKE
(TIpaBUITHHBIX WHIBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKEHU N
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7
Al[Ecim npu mnepexone uepe3A | Ilepernba
TOUKy mpous3BojHas (yHKIMUB | Makcumyma
MEHSIET CBOM 3HAK C «+» Ha «-B | MuHUMyMa
», TO 9T TOYKA
A2| Haiinute HeonpeneneHHblt A |[1-6x+C
UHTErpal I(X—3X2+2)dx b ﬁ—x3+2x+c
2
2
B X? -x*+C
A3 A A |0
Berancmure ——C
14 b | 14
° B 20
A4| U3 Touku, HE JIexKaIle Ha A pOcm
JAHHOM NPSMOM, ITPOBE/ICH
MEPIECHIUKYISAP K TPSIMOH,
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JUTMHA KOTOPOTO 24 cM, 1 b | 56cMm
HAKJIOHHAS JJIMHOH 25 cM. B | 52cm
Haiinure nepumerp

00pa3oBaBIIETOCS

TPEYroJIbHUKA.

A5| MarepuanibHasi TOUKa A28 m/c
JIBUXKETCS 110 3aKOHY B29 m/c
S(t)=3t-2t> +t-1. Bj31 m/c
Haitnure V(Z).

Yactp B. Pernite THIIOBBIE 3a1a4n.

B1|Haiinute HanMeHblllee W HaAWOOJIbIIEE 3HAYECHUS]

[-2;0].

pyakmmn Yy =x*+3x*+3X Ha IPOMEKYTKE

B2B ky0 co cropoHoii 6¢cm Briican 1map. Havinure

00beM Iapa.

IIpenonaBareins
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BopoHnexckuii Ko1e1 poO0TOTEXHMKH U KOMIIbIOTEPHBIX TEXHOJIOT Ml

PACCMOTPEHO 3K3AMEHAIIMOHHBINA BUJIET VTBEPXIIAKO

NPEIMETHO - IIUKJIOBOM Ne 1 JlupexTop KoyemKa

KoMuccHen no BJ1.06. « MaTtemaTnka» Jlykuna B.b.
001me00pa3oBaTeIbHBIX JUISL CLIELUATBHOCTH CPEIHETO « »

ANCIHATUTAH npodeccroHanbHOro oopasoBanus 2019 r.

npOTOKOI No 15.02.10 — " MexaTpoHHKa U

or«_»_ 201 r MOOUIIbHAS POOOTOTEXHHKA",

[pencenarens K Kypc: 1 VYwuyeGuas rpymma:

A B.Yamnsirun

HNucTpykuus

BHHUMaTeIbHO 03HAKOMBTECH C MOJIYYEHHBIM 3alaHUEM, TIOKA3aTEISIMU BBIITOJIHEHUS U KPUTEPUAMHU
OLIEHKH.

Bbl  MoOXkeTe  BOCHOJIB30BAThCA:  JIMHEMKOM, KapaHJAIIOM, CIPAaBOYHBIM  MaTEPUAJIOM,
KaJIbKYJIATOPOM.

JU1sl OLleHKH JIMYHOCTHBIX Pe3yJbTaTOB MPEACTaBbTE MPENOAaBATEN0 NOPTPOIHO.

MaxkcruMaiabHOE BpeMsl BBIIOJIHEHU 3ajaHusl — 60 MUHYT

Kputepuu onenku

3amanue yactd A — 106a 3a MpaBUIIBHBIA OTBET.

3ananue yactu B — 2 6aia 3a mpaBWIBHOE PEIICHHCE,

-1 6am1 32 HerpyOyIO BEIYMCIUTENBHYIO OLIMOKY, TPUBEILIYIO K HEIPAaBUILHOMY OTBETY.
-1 Gayn 3a mpaBMIIbHBIEC TIPe0Opa30BaHUE, MPABUIBHBIN BEIOODP (HOPMYJIBI, HO TOMYIIEHA
BBIYHCIIUTENbHAS OIINOKA, MPUBE/IIAs K HEIPAaBUIHLHOMY OTBETY

Ixana oneHuBaHUA

KauecTBeHHast OLlEHKA MHIUBUYAJIBHBIX bambl,
[Ipouent 00pa3oBaTeNbHbIX JOCTUKECHUM COOTBETCTBYIOILIHE
pe3yIbTaTUBHOCTH OreHka BepGanbHblit aHaor Ka4eCTBEHHOM OIIEHKE
(MpaBUIBHBIX WHIUBUIYaIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
JIOCTUKEHU I
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOLIO 10
70 + 80% 3 YJIOBJICTBOPUTEIILHO 8-9
menee 70% 2 HEYIOBJIETBOPUTEIHHO 0-7

Yactb A. BriGepurte npaBuIIbHBIN OTBET.

AlEcnu Ha uHTepBaje BTOPasiA [BHIIYKJIBbINH
[IPOU3BOJHAs MMeeT 3HAaKb [BOTHYTHIN
«=», TO Tpapuk QYHKUMHB |yObIBaeT

Ha 5TOM MHTEpBAJIE. ..

A2| Haiinure A X x* x?
o ——-——+—-x+C
HEOIIPEICICHHBIN 2 2 2
UHTETpal
7 3 2
j(4x —2X +x—1)dx b 2X8_2X4+X?+C
8 4 2
B X X .c
2 2 2
A3 A A 10,7
Beruucnute ?—Cﬂ B |1

'6
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A413 BepIIMHbI A |14
[PAaBHOCTOPOHHETO b |16
TPEYTOJIbHUKA B |27
ABC BOCCTaHOBJICH

MEPIECHANKYIIAP AD K
[JIOCKOCTH TPEYTOJIbHUKA.
Haiinure paccrostHue ot
TOYKH D 10 CTOpOHEI BC,
eciu AD=13,BC =6.

AS MatepuaiibHasi TOUYKa A [52 m/c
IMTBUKETCS 110 3aKOHY b 21 M/c
S(t)=2t"-3t* +1. B |53 m/c

Haiinure vV ( 2) .

Yactp B. Peinite THIIOBBIE 3a1a4H.
B1|Haiinute HanMeHblIee 1 HanOOJIbIIIEE 3HAYECHUS

kumu Y = X° —3x+1 Ha npomexytke |0;2].
YH yT

B2|HaitauTe miomniaab moBepXHOCTH KyOa ¢

INArOHAIBIO 4\/§ )

[Ipenonasarenn

BopoHekckuii KoJL1eAK pOOOTOTEXHMKH U KOMIIbIOTEPHBIX TEXHOJIOT Wil

PACCMOTPEHO 3K3AMEHALIMOHHBIA BUWIET YTBEPXJIAIO

IPEIMETHO - HUKJIOBON Ne 1l JIupexrop koyemka

KOMHCCHEH no BJ1.06. « Marematuka Jlykuna B.b.
00111e06pa3oBaTeIbHbIX JUISL CHIENUAIBHOCTH CPEIHETO « »

JIMCITATIIINH

npodeccuonanbHoro oopasosanus 2019 r.

npotokon Ne 15.02.10 — " MexaTpoHHKa U
or«_»_ 201 r MOOMITBbHAS POOOTOTEXHHKA'",
[Ipeacenarens IT1K

Kypc: 1 VYwuebuas rpynmna:
A.B.Yaruibirud yp pymma:___

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJYYEHHBIM 3aIaHUEM, MTOKA3aTEISMH BBIITOJTHEHUS U KPUTEPUIMHU
OLICHKU.

Ber  MoxeTe  BOCHOJNB30BaThCA:  JMHEWKOM, KapaHJalloOM, CIPAaBOYHBIM  MaTE€pUAIIOM,
KaJIbKYJISATOPOM.

J1J1 OLIEHKU JINYHOCTHBIX Pe3y/IbTaTOB MPEACTaBbTE MPEN0AaBATEN0 TOPTPOIIHO.

MakcumanbHO€E BpeMsl BBINOJHEHUS 3aAaHus — 60 MUHYT

Kpurtepun onenku

3ananue yactu A — 10at 3a mpaBUIbHBIN OTBET.

3ananue yactu B — 2 6aruia 3a nmpaBUIIbHOE PEILICHHE;

-1 6am1 3a HerpyOyIO BHIYMCIUTENbHYIO OLINOKY, TPUBELIYIO K HEIPaBUIbHOMY OTBETY.
-1 Gann 3a npaBUIIBHBIE PeoOpa30BaHUe, MPABUIBHBIN BEIOOP (POPMYIIBI, HO IOMYyIEHa
BBIUHCIIUTENbHAS OIINOKa, MPUBE/IIAs K HEIPAaBUIBHOMY OTBETY

Ixkana oueHuBaHUA
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KauecTBeHHast O1leHKa WHANBUIYAIbHBIX Bamnsl,
[Ipouent 00pa3oBaTeNbHBIX JOCTHKECHUN COOTBETCTBYIOILINE
pe3yIbTaTUBHOCTH OreHka BepGatbHbiil aHATOT KaueCTBEHHOU OIICHKE
(IpaBHITEHBIX WH/IUBUTYaTbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUM
91 +100% 5 OTJIMYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YOBJIETBOPUTEIBHO 8-9
menee 70% 2 HEYOBJIETBOPUTEIHHO 0-7

Yacrtb A. BriGepurte npaBuIbHbII OTBET.

Al| BepHoe paBeHCTBO — 3TO. .. A V'(to) = a(to)
b V() =a(t)
B |S'(t,)=a(t,)
A2| Haiinute HeompeieIeHHbIN  |A 3

HWHTETrpa J(4X —6x° — S)dX

b Ax’-6x'+C
B X e
2 4
A3| Brrunciure A52 . Af . A32 A | 1240
b | 1440
B | 1200
A4| U3 TOYKH K TUIOCKOCTH A | 6cm
MPOBEJCHBI JBE HAKIOHHBIE, [B | 8cM
paBHble 10cMm 1 17cm. PasHocts B | 10cMm
MPOEKIINIA STUX HAKJIOHHBIX
paBHa 9cMm. Haiinure npoekuun
HAKJIOHHBIX.
A5MarepuanbHasi Touka ABHXeTCs| A |7 M/c
MO 3aKOHY B |6 M/c
S(t)=t’—t*+6t—1Haiinure |B5Sm/c

v(1).

YacTto B.
Pemnte TUIIOBEIE 3a/1a4H.

B1

Haiinute HauMeHbIIee WU HAWOOJbBIIEE 3HAYEHUSI
byrkmmn Y = 3x° —6X Ha IPOMEXYTKE [0;3] .

B2

TMaroHau.

B npsMoyroasHOM napajienenunesace ¢
NMMHENHBIMU pa3Mepamu 2,2, 1 HaliauTe JUIMHY

IIpenonasareins

BopoHexkckuii KoJL1eIK POOOTOTEXHUKH U KOMIIBIOTEPHBIX TEXHOJIOT il
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PACCMOTPEHO 3K3AMEHAIIMOHHBINA BUJIET VTBEPXIIAKO
IPEAMETHO - LIUKIOBOM Ne 1 JlupekTop KoJUteIKa
KOMHCCHEH no B/1.06. « MaTemaTuka» Jlykuna B.b.
0bueobpasoBaTenbHBIX IS CTIENUATBHOCTH CPETHETO « »
AACIHILIAH npodeccuoHanbHOro oopazosanus 2019 r.
mpoToKo Ne 15.02.10 — " MexaTpoHHKa U
or«__»_ 201 r MOOHIEHAs POOOTOTEXHHKA'",
Ipencenarens HIK Kypc: 1 VYuebnasg rpymma:_
A.B.Yamnpirun
HNucTpykuus
BuumaTenbHO 03HAaKOMBTECH € MOJYYEHHBIM 3a/IaHUEM, MOKA3aTeIs MU BBIIIOJTHEHUS! U KPUTEPUIMHU
OIICHKH.
Bel  MoOxeTe  BOCHONB30BaThCA:  JIMHEWKOM, KapaHJaunloM, CIPABOYHBIM  MAaTEPHUAIIOM,
KaJIbKYJIITOPOM.
J1J1s1 OTICHKY JIMYHOCTHBIX Pe3y/IbTaTOB MPEICTABHTE MPEIO01aBATEII0 TOPTHOIHO.
MakcumanbHOE BpeMsl BBITTOTHEHUS 3ajaHus — 60 MUHYT
Kpurepun oueHkn
3ananue yactu A — 10a 3a npaBUIbHBII OTBET.
3amanue yactu B — 2 Gasia 3a mpaBUIIbHOE PEIICHUE;
-1 6at 32 HerpyOYIO BEIYHCIUTEIBHYIO OITUOKY, TPUBEAIIYIO K HEIPABUIBHOMY OTBETY.
-1 6ann 3a npaBuiIbHBIE TPe0Opa30BaHUE, MPABUIBHBINA BHIOOP (HOPMYIIBI, HO TOMYIIEHA
BBIYMCIIUTEIIbHAS OITMOKA, TPUBEIIIAs K HEMPaBUILHOMY OTBETY
IIkana oneHUBaHNS
KauecTBeHHast orieHKa WHANBUAYAIbHBIX banei,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUM COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OreHka BepOanbHbIi aHATOT KaueCTBEHHOMU OIICHKE
(TIpaBUITHHBIX WHIBUTYaTbHBIX
OTBETOB) 00pa3oBaTeNbHbIX
JIOCTHKEHU N
91 + 100% 5 OTJIMYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7

Yactb A. BeiGepute npaBUIbHBIN OTBET.

A1l Ecnu npu nepexojie uepes A |Touka neperu6ba
TOYKY BTOpas npousBogHas  [b |[Touka MmakcuMmyma
MEHSET CBOM 3HAK, TO TOYKa B |Touka MHHEMyMa
SBIISIETCS

A2 Haiinure HeonpeneneHHbld A [12x—8+C
UHTErpal j(GXZ —8x +1)dX b 2x*—4x* +x+C

B |x® )
——2x"+C
3
A3 Berunciure A? + A? + A53 A 300
b 390
B 350

A4 Yepe3 Touku A ¥ B MpoBeICHBIA 3

psIMbIE, IEPIEHAUKYISPHbIE B 2,5
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IUTOCKOCTH ¢ , TIepecekatonue B 2,6
€€ B ToukaxC u

D cooTBeTCcTBEHHO. Halianre
paccTosiHue MEXAy TOUKaMu

AuB,ecim AC=3,
BD =2 CD =2,4 4 OTpE30K
AB He mepeceKacT IIOCKOCTh

o .
A [MaTtepuanbHasi TOUKa JTBUKETCSIA 13 m/c
S o 3aKonyb 11 m/c
S(t)=t>~t*+5t—2. HaiinureB 3 m/c

v(2).

Yactb B. Pemvite THIIOBLIE 3a1a4l.

BlHaiizuTe HauMeHbllee M HanOONbIIEE 3HAYCHHUS
dyaknun Y = x> —3X* Ha IpOMeKyTKe [—1; 1] .

B2 HalimuTe o0beM uanHApa, €ciiu ero Beicota 10cM,a
JIMaroHallb TUaMeTPaIbHOTO CeUeHUs 26CM.

IIpenonaBareins

BOpOHe)KCKI/Ii/i KOJIJICK pOﬁOTOTeXHHKH H KOMIIBIOTEPHBIX TEeXHOJIOTHil

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BUWIET [YTBEPXKJJAIO

MPEeIMETHO - UKIIOBOM Ne 1 JIMpeKTOp KOJIEaKA

KOMHCCHEH o BJ1.06. « MaTemaTHKa» Jlykuna B.b.
00111e00pa30BaTEIbHBIX JUTSL CTICITUAIIEHOCTH CPEHETO « »

JUCHUITIINH

HpO(beCCI/IOHaJIBHOFO obpazoBanust 2019 r.

nporokos Ne 15.02.10 — " MexaTpoHHKa U
or«_ » 201 r MOOWIIbHAs pOOOTOTEXHHUKA",
Tpencenarems K Kype: 1 VYwuebHnas rpynna:

A .B.Yamiasiruu

HNucTpykuus

BauMmaTenbHO 03HAKOMBTECH € IOJTYYEHHBIM 3aJaHUEM, MIOKA3aTEIIMU BBIIIOIHEHUS U KPUTEPUAMU
OLICHKH.

Bl MoOxeTe  BOCHOJIB30BAaTbCA:  JIMHEWKOM, KapaHAAIIOM, CIPaBOYHBIM  MaTE€pUajIoM,
KaJIBKYJIATOPOM.

JU1st OLI€HKH JIMYHOCTHBIX Pe3yJbTaTOB MPEeACTaBbTE MPENOAaBATENI0 TOPTQOIHO.
MaxkcruManbHOe BpeMsi BBINOJIHEHU 3a/1aHus — 60 MUHYT

Kpurtepun ouenku

3ananue yactu A — 10at 3a mpaBUIIbHBIN OTBET.

3amanne yactu B — 2 Garna 3a mpaBHIIbHOE PEIICHHUE;

-1 6amn 32 HerpyOyIO BEIYMCIUTENBHYIO OIIUOKY, TPUBEAIIYIO K HEIPABUILHOMY OTBETY.
-1 6ann 3a npaBuIIbHBIE TPe0Opa3oBaHuE, MPABUIbHBIN BEIOOP (hOPMYIIbI, HO TONyIIEHA
BBIYHCIUTENbHAS OIMOKA, MPUBE/IIIAs K HETIPAaBUIBHOMY OTBETY

Ikana oneHUBaHUA
[Ipouent KauecTBeHHast O1leHKa WHIUBUYAIbHBIX bamsr,
Pe3yJIbTaTHBHOCTH 00pa3oBaTeNbHbBIX JOCTHKECHUIMA COOTBETCTBYIOLLNE
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(MpaBUIIBHBIX Onenka BepOanbHblif aHaslor | KaYeCTBEHHOMW OLIEHKE
OTBETOB) WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX
NOCTHKEHUU
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOPOIIIO 10
70 + 80% 3 YAOBJIETBOPUTENBHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7

Yacrb A. BriGepurte npaBuIbHbII OTBET.

Al

Ecnu Ha uHTEpBasie BTOpas] A|BBITYKJIbINA
NPOM3BOJAHAs HMMeeT 3HaK B|BOrHyTHIM
«t», To Tpapuk (QyHKUMHB |yObIBaET

Ha 3TOM HHTEpBAJC. ..

A2| Haiinure Al 52 2/
HEOIIPEIEJICHHBIN X 3 X7 ¢
UHTEerpa

2
X bl 2 2Jx
——X+1{dx - —
J- ( 2 \/_ j B x 3 +C
2 X’ +x+C
X 2
A3| Beruuciaure A 50
C5.C2+C2.Cl B 54
B 36
A4{13 TOYKH K IUNIOCKOCTH Al 15cm
MpoBelieH nepneHaukysip | B  10,5¢m
IMHOU ScM,yron Mexay | B 10cm

HaKJIOHHOM U €€
MPOEKIMEeH Ha TIOCKOCTh
30°. Hatigure

AS

MaTtepuanbHas TOUKa 16 m/c

A
IBUYKETCS 110 3aKOHY b 17 Mm/c
S(t)=2t>-3t*+5t-1. | B| 22wm/

Haitnure v ( 2) .

Yacte B. Peinite THIOBBIE 3a1a4.

B1

HavMEHbIlIEE W  HaWOOJbIIIEE
byHKIIUU y =X+ 2X HY

[IPOMEXKYTKE [—1; l] .

Hainure
BHAYEHU

B2

Haiinute 06beM TpeyroyibHOM MPU3MBI, €CIIN
ee BbIcoTa 10cM,a CTOPOHBI OCHOBaHUS

5cM,5¢M,6¢M.

IIpenonaBarens

BopoHnexckuii Koj1e1K pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A
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PACCMOTPEHO
MPEIMETHO - IUKJIOBOU
KOMHUCCHEN
00111e00pa30BaTENLHBIX
TUACITATLITIH
MPOTOKOI Ne
OT «___»
[Ipeacenarens TTLK
A.B.YHameirna

201 r.

3K3AMEHAILIMOHHBIN BAJIET
Ne 1
o BJ1.06. « MaremaTuka
VISl CIIEUUATIBHOCTH CPEAHET0
npodeccnoHanTbHOT0 00pa30BaHUs
15.02.10 — " MexaTpoHuka u
MOOWIIbHAs pOOOTOTEXHUKA",
Kypc: 1 VYwuebnas rpymma:

YTBEPXIAIO
JIupexTop koyemka
Jlykuna B.b.

«
2019 .

»

HNucTpykuus

BHuMaTenprHO 03HAKOMBTECH C IMMOJIYYCHHBIM 3aJIaHUCM, IMOKA3aTCJISIMU BBINIOJHCHUSA U KPUTCPUAMU

OILICHKH.
Brl Mmoxere
KaJIbKYJISTOPOM.

BOCIIOJIB30BaThCA:

JIMHEHUKOW,  KapaHJalloM,

CIIpaBOYHBIM MaTcpHralioMm,

J1J1s1 OTICHKY JINYHOCTHBIX Pe3y/IbTaTOB MPEICTaBbTE MPEIOAaBaATEII0 TOPTPOIHO.
MakcumanbHOE BpeMsl BBITTOJIHEHUS 3a/1aHusi — 60 MUHYT

Kpurepun oueHkun

3ananue yactu A — 10a 3a npaBWIbHBIN OTBET.
3ananue yacti B — 2 Gasuia 3a npaBUIIbHOE PELLICHUE;
-1 Gann 3a HerpyOyrO BEIYUCIUTENBHYIO OMUOKY, TPUBEANIYIO K HEMPABUILHOMY OTBETY.
-1 Gayut 3a mpaBUIIBHBIE IPEOOpPa30BaHKE, IPABUIBHBIN BHIOOP (POPMYJIBI, HO JOITyIIeHa
BBIUUCIIUTENIbHAS OMINOKA, TPUBE/IIAs K HEMPABUIBHOMY OTBETY

Ixana oueHuBaHuA

KauecTBeHHast orieHKa WHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OrcHKa BepGabHbiil aHaor KauyeCTBEHHOMU OIICHKE
(TIpaBUITHHBIX WHIBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKEHU N
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEILHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7
Yacts A.
Br16epuTe npaBUIbHBIN OTBET.
A1l |Ecnu B KaxX10i TOUKe A [Bospacraer
unrepsana f'(x)>0, 10 B [YObiBaer
(byHKIS HA 5TOM B |[locrosiHHa
WHTEpBAJe. ..
A2 |HaiiinTe HeoNpeaeneHHbIH |A @X —2x2 +3x+C
UHTErpa j(%—4x +3de b 3x3 ~4+C
X
Bl 1 _ 4+C
NS
A3 | Berumcnnre Ce-P, A 52
b 50
B 56
A4 |13 Touku A Ha TNIOCKOCTh A 14
OIyIIEH NepneHukyisip (b 10
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AB = 6. Haiinure nymny B 4
HaKJIOHHOH AC ,eciiu
MPOEKIIMU HAKJIOHHOM 8.

AS [YpaBHeHue JBIDKEHUSIA 9 m/c
MaTepUaIbHOMN Toukub 10 m/c

S(t)=1t 7 +t-1. B L
3

Haiinure v ( 2) .

Yacth B.Pemire Trnosnie 3amaun.

B1 Haiinnre HanMmeHblllee U HAUOOJIbIIEE 3HAYECHUS]

VHKIIUH Y = 1 — 1 x* na npomesxytke [1;3].
2 3

B2  Haiiaure miomanbk 60KOBOH MOBEPXHOCTH
MpsSMOM TPeyroJibHOM nmpu3Mbl ¢ BeicoToM 10cm.B
OCHOBaHUU TPEYTOJbHUK CO CTOPOHOM 7cM, 8cM,
OcM.

IIpenonaBareins

BOpOHe)KCKI/Ii/i KROJIJICK pOﬁOTOTeXHI/IKI/I U KOMIIBIOTECPHBIX TEeXHOJIOTHil

PACCMOTPEHO 3K3AMEHALIMOHHBINA BUJIET YTBEPXJIAIO

IIPEIMETHO - IUKJIOBOR Ne 1l JIupexrop koyemka

KOMHCCHEH o BJ1.06. « MaTemaTHKa» Jlykuna B.b.
001eo0pa3oBaTeIbHBIX JUISL CTIEHUAIBHOCTH CPEHETO « »

JUCHUITIINH

npodeccuoHanbHOTrO 00pazoBanus (2019 r.

npotokon Ne 15.02.10 — " MexaTpoHHKa U
or«_ » 201 MOOMITbHAS POOOTOTEXHHKA",
Ipencenarens ITK Kypc: 1 VYuebHas rpymma:

A .B.Yamisirua

HNucrpykuus

BHuMarenbHO 03HAKOMBTECH C MOJYYEHHBIM 3aJJaHUEM, TTOKA3aTEIIMH BBIITOJTHEHUS U KPUTEPUSIMHU
OLICHKU.

Bel  MoxeTe  BOCHONB30BaThCA:  JIMHEWKOM, KapaHAAlloM, CIPAaBOYHBIM  MATEPHAIIOM,
KaJIbKYJIATOPOM.

J11s1 OLIEHKH JIMYHOCTHBIX PE3YJIBTATOB MPEACTABbTE MPENOaBaATENI0 TOPTHOIHO.
MaxkcuManbHOe BpeMsl BBITIOJIHEHUS 3aaHusi — 60 MUHYT

Kputepun onenkn

3ananue yactu A — 10am 3a mpaBUIbHBIN OTBET.

3ananue yacti B — 2 Gasia 3a nmpaBUIIbHOE PELICHHE;

-1 Gann 3a HerpyOyrO BEIYHCIUTENBHYIO OIMIMOKY, TIPUBEAIIYIO K HENPAaBUIBHOMY OTBETY.
-1 Gann 3a npaBuIBbHBIE Pe0oOpa30BaHUe, MPABUIbHBIN BEIOOP (DOPMYIIBI, HO IOMYyILEHa
BBIUUCITUTENIbHAS OMIMOKA, TPUBE/IIAs K HETIPAaBUIILHOMY OTBETY

Ixkana oueHnBaHUA

KauecTBeHHast o1ieHKa WHANBUIYAIbHBIX Bamnsl,
[IponienT 00pa3oBaTeNbHbIX JOCTUKEHHUH COOTBETCTBYIOIINE
pe3yNbTaTUBHOCTH OreHka BepGanbHbiif aHaor Ka4eCTBEHHOU OIICHKE
(TTpaBUITHHBIX WHIMBUTYaTbHBIX
OTBETOB) 00pa3oBaTeNbHBIX
NOCTHKEHUN
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91 +100% 5} OTJINYHO 11-12
81 + 90% 4 XOpOIIO 10
70 + 80% 3 YOBJIETBOPUTENBHO 8-9

menee 70% 2 HEYJIOBJICTBOPUTEIBHO 0-7

Yacrb A.Bbribepute npaBuiIbHbINA OTBET.
Al. Eciu mnpu nepexome uepe3A [leperuba
TOYKY mpou3BojaHass GyHKIMUB [Makcumyma
MEHSET CBOM 3HAK C «+» Ha «-»B [Munumyma
TO 3Ta TOYKA...

A2. |Haiinute HeonpeneneHHbIH  |A R3/y2

2%’ +3x+C
WHTErpat J.(\/;— 6X° + 3)dx .
b |1
—=-12x+C
i X+
B
X 2x* +3x+C
3
AS. P A 3
Beruncnure —>- A .
9
b 4
B 5
A4. |Haxnonnas AM, npoBeneHHas A 62
U3 TOYKHA A K TaHHOU B ﬁ
IJIOCKOCTH, paBHa 12. Uemy
paBHA MIPOEKIUS 3TON B 1042

HaAKJIOHHOM Ha MIOCKOCTh, €CIIH
yroiy Mexnay npssmoit AM u
JAHHOM TIOCKOCTBIO PABEH

45°7

A5 [MarepuaibHas TOYKa JBHKETCAA 3 M/c
[0 3aKOHY B 2 m/c
S(t)=2t3+t2 -5t +1. Haiigure B 1 M/c

v(1).

Yactp B.Pernite THOBBIE 3a7a4H.

B1 Haiinute HanMeHblliee HW HauOOIbIIee 3HAYECHHUS]
dynkmun Y = X* —6X+13 Ha IpOMeXyTKe [O; 5] .

B2 Haiiaure 06beM NpsMOii TpeyroabHON MPU3MBI,
BBICOTA KOTOPOU 6,8 OCHOBAHME - MIPSMOYTOJIbHBIN
TPEYTOJIbHUK C KaTeTaMu 6 U 8.

IIpenonaBarens

BopoHnexckuii Koj1eIK pO0OTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTMH



PACCMOTPEHO 3K3AMEHAIIMOHHBIN BWIET [YTBEPXKJIAIO

MPEIMETHO - HUKIIOBOM Ne 1 J{npekTop KoJuTeKa

KOMHUCCHEU mo B/1.06. « MaTtemaTHKay Jlykuna B.b.
00111e00pa30BaTEILHBIX JUISL CLICUATIBHOCTH CPETHETO « »

JUCTUTITAH

npodecCHOHAIBHOIO 00pa3oBanus (2019 r.

npoTokos Ne 15.02.10 — " MexaTpoHuka u
or«__ »_ 201 r MOOWIIbHAs pOOOTOTEXHUKA",
Ipencenarens LK Kypc: 1 VYwueOnas rpymma:

A .B.Yarierna

HNucTpykuus

BaumaTenbHO 03HAaKOMBTECH € MOJTYYEHHBIM 33JIaHHEM, TTOKA3aTEISIMU BBIMOJIHEHUSI U KPUTCPUIMHU
OLICHKU.

Bel  MoxeTe  BOCHONB30BAThCS:  JIMHEWKOM, KapaHJalmloM, CIPAaBOYHBIM  MaTEepUAIIOM,
KaJIBKYJIATOPOM.

J1JIs1 OTICHKH JINYHOCTHBIX PE3yIbTaTOB MPEICTaBbTE MPEIOAaBaTeI0 TOPTHOINO.

MakcumanbHOE BpeMsl BBITTOJIHEHHUS 3aaHusl — 60 MUHYT

Kpurepun oueHku

3ananue yactu A — 10a 3a npaBUIbHBIN OTBET.

3ananue yacty B — 2 Gasia 3a npaBUIIbHOE PELLICHUE;

-1 Gan 3a HerpyOyrO BEIYHUCIUTENBHYIO OMMOKY, TPUBEIIYIO K HENPAaBUIHBHOMY OTBETY.
-1 Gayut 3a mpaBUIIBHBIE TIPEOOpPa30BaHKE, IPABWIBHBINA BBIOOP (POPMYJIBI, HO JOITyIIEHA
BBIUUCIIUTENIbHAS OMIMOKA, IPUBEIIAs K HEMPABUIBHOMY OTBETY

Ixkana oueHuBaHud

KauecTBeHHast orieHKa HHANBUAYAIbHBIX bamnsl,
[Ipouent 00pa30BaTeNbHbIX JOCTUKEHUN COOTBETCTBYIOLIUE
pPe3yNbTaTUBHOCTH OrcHKa BepGabHbiil aHaor KauyeCTBEHHOMN OIICHKE
(IpaBHIIBHBIX WHIBUTYaTbHBIX
OTBETOB) 00pa3zoBaTeIIbHBIX
JIOCTHKEHU N
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIIO 10
70 = 80% 3 YZIOBJIETBOPUTEIILHO 8-9
menee 70% 2 HEYJOBJIETBOPUTEIHHO 0-7

Yactb A.BbeiOepuTe npaBUIIbHBINA OTBET.
A1l |BepHoe paBeHCTBO — 3TO... A V'(to) = a(t

S’(to) = a(too

b
B al(to) = V(to)
A2 |Haiigute HeompeneeHHbId |A ¥5x° —1,5x° +C
X3 | NN .
HHTETpall J. 5x° —3—2 dx 7—2x -2x+C
10 4
B XX _ox+cC
2 8
A3 P, A 41
Beraucnure - A E I
8
B 2

A4 |U3 Touku A Ha TUIOCKOCTH  |A
OTYIIICH b 6
HNEPIECHINKYIIAP AB =8 ,HakiI B

73



OoHHasA AC =10. Halinute
JUTMHY TIPOCKITUN

HaKJIOHHOM.

AS MarepuanbHas TOUKa A 5 Mm/c
ITBUKETCSI 110 3aKOHY b 2 Mm/c
S(t)=2t-2t* +3t. B 1 m/c

Haiinure V(l) .

Yacth B.Pemire Trnosnlie 3aaaun.

B1 [Haiinure HauMmeHbIlee U HAUOOIbIIIEE 3HAUCHNUS
QyHKIMK Y = X° —4X +3 Ha IPOMEXKYTKE [O; 3]

B2 [Haiinure 00beM TpEYroapHOM NPSAMON PU3MBI,
eciu ee BoicoTa 10 cM, a B OCHOBaHUH
TpeyroiabHUK co cropoHamu 10cMm,10cm u 16¢cMm.

IIpenonaBareins

BOpOHe)KCKI/Ii/i KROJIJICK pOﬁOTOTeXHI/IKI/I U KOMIIbIOTCPHBIX TEeXHOJIOTH il

PACCMOTPEHO 3K3AMEHAIIMOHHBIN BIWIET [YTBEPXJIAIO

IIPEIMETHO - IUKJIOBON Nel JIupexrop koyemka

KOMHCCHEH o BJ1.06. « MaTemaTHKa» Jlykuna B.b.
00111e00pa30BaTEIbHBIX JUTSL CTICITUATIEHOCTH CPEHETO « »

JUCHUITIINH

npohecCHOHaIBHOTO 00pazoBanus 2019 r.

npotokon Ne 15.02.10 — " MexaTpoHHKa
or«_ » 201 MOOMITbHAS POOOTOTEXHHKA'",
Ipencenarens IIK Kypc: 1 VYuebHas rpymmna:

A .B.Yaniasiruu

HNucTpykuus

BHHUMaTeIbHO 03HAKOMBTECH C MOJIYYEHHBIM 33JaHUEM, MI0KA3ATEISIMU BBITIOJHEHNS U KPUTEPUSIMU
OLICHKHU.

Bbl  MoOXkeTe  BOCIOJIB30BAaThCSA:  JIMHEHKOM, KapaHAAlIOM, CIPAaBOYHBIM  MaTEpUAJIOM,
KaJIbKYJISTOPOM.

JU1st OLI€HKH JIMYHOCTHBIX Pe3yJbTaToOB MPEACTaBbTE MPENOAaBaATEN0 NOPTPOIHO.

MaxkcruMaabHOE BpeMsl BBIITOJIHEHUS 3aaHusl — 60 MUHYT

Kpurtepun ouenku

3ananue yactu A — 10a 3a mpaBUIIbHBIN OTBET.

3amanue yactu B — 2 Garta 3a mpaBUIILHOE PEIICHHUE;

-1 6amn 3a HErpyOyIO BEIYMCIUTENBHYIO OITUOKY, TPUBEAIIYIO K HETIPAaBUIHLHOMY OTBETY.
-1 6ann 3a npaBuIIbHBIE IPe0Opa30BaHuUE, MPABUIIbHBIN BBIOOP (HOPMYIIbI, HO TOMYIIEHA
BBIYHCIIUTENbHAS OIMOKA, MPUBEIIAS K HETIPABUIBHOMY OTBETY

Ixkaaa oneHNBaHUA

IMpouenT KauecTBeHHast O1leHKa WHIUBUYAJIbHBIX banne,
pC3YJ'ILI’)[aTI/IBH OCTH 00pa3oBaTeNbHbBIX JOCTHKECHUIMA COOTBETCTBYIOIINE
(TpaBUIIbHBIX Ouenka BepOanbHelii anagor | Ka9CCTBCHHOM OLICHKE
OTBETOB) WHJIUBUTyaJIbHBIX
00pa3oBaTeIbHBIX
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JIOCTUKEHHU I
91 +100% 5 OTJINYHO 11-12
81 +90% 4 XOpOIIO 10
70 +~ 80% 3 YIOBJIETBOPUTEIILHO 8-9
meHnee 70% 2 HEYI0BJIETBOPUTEIBHO 0-7

Yactb A. BeiOepute npaBuIbHBIN OTBET.
Al|Ecin B kaxnou Ttouke ABospacraer
unrepsana f'(x) <0, o B[YObBacT
(bynKIws Ha yrom BlIIOCTOAHHA
MHTEpBAJE. ..
T 3
A?2Hatigute } A4L Colac
HEeOoIpe1eIeHHbII
MHTETpa Bjx® x*
) —-—+3x+C
j 4(x* —x+3)dx 3 2
B 3
o 112x4C
3
A3Bbruucnure Al 210
4 3 3 2
C,-C.+C.-C, B| 200
B| 202
A413 Toukw, He nexamei Ha A| 50cMm
ITaHHOW MPSIMO, B| 60cm
[IPOBE/ICHBI B| 24cm
MEepPIEHIUKYISIP K
MPsIMON U HAKJIOHHAs
mnHOM 26 cM. [Ipoekuus
HAKJIOHHOM Ha JaHHYIO
npsimyto paBHa 10 cMm.
Haiinute nepumerp
00Opa3zoBaBIIeToCs
TPEYroJIbHUKA
AS [MatepuanpHas Touka A2 m/c
IBIDKETCS  TI0  3aKOHY
S(t)=t"—2t>+3t+1.
Haiizure v(1). B3 m/c
Bi4 m/c
Yacre B. Pemnre Thnoseie 3a1ayu.
B1|Haiinure HauMmeHbliee ¥ HauOOJIBIIIEE]
BHayeHHs (yHKIEM Y =-X"+2X—3 Ha
MPOMEXKYTKE [O; 3] :
B2|Haitagute 00BbeM KOHYyCa, €CITU €ro BhICOTa
paBHa 8cM, oOpa3zyromas paBHa 10cM.

IIpenonaBarens

BopoHexckuii Koj1e1K pOOOTOTEXHUKU M KOMIIbIOTEPHBIX TEXHOJIOTH A



PACCMOTPEHO
MPEIMETHO - IUKJIOBOU
KOMHUCCHEN
00111e00pa30BaTENLHBIX
TUACITATLITIH
MPOTOKOI Ne
OT «___»
[Ipeacenarens TTLK
A.B.YHameirna

201 r.

o BJ1.06. «

15.02.10 —"

3K3AMEHALIMOHHBINA BUJIET
Nel

JUTS CTICITHATTEHOCTH CPEHETO «
npodecCHOHATEHOTO 00pa30BaHUs

MOOWIIbHAs pOOOTOTEXHUKA",
Kypc: 1 VYwuebnas rpymma:

MaremaTuka»

YTBEPXIAIO
JlupexTop koyemxa

»

Jlykuna B.b.

MexaTtpoHuka u

2019 .

HNucTpykuus

BHuMaTenpHO 03HAKOMBTECH C IMOJIYYCHHBIM 3aJIaHUECM, IMOKA3aTCIISIMU BBIIIOJIHEHUSA U KPUTCPUAMU

OLIEHKHU.
Brr  Moxete
KaJIbKYJIATOPOM.

BOCIIOJIB30BAaTbCA:

JIMHENKOMN

,  Kapasjaaiiowm,

CIIpaBOYHbIM

JUJ1sl OLI€HKH JIMYHOCTHBIX Pe3yJIbTaTOB MPEACTaBbTE NMPENOAABATENIO TOPTPOIHO.
MaxkcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHusl — 60 MUHYT

Kputepun onenkn

3amanue yactu A — 16at 3a MpaBUIBHBINA OTBET.
3anmanue yactu B — 2 6aia 3a mpaBWIbHOE PEIICHHCE,
-1 6am1 32 HerpyOyIO BHIYMCIUTENBHYIO OIIUOKY, TPUBEALIYIO K HETIPABUIHLHOMY OTBETY.
-1 Gay 3a mpaBMIIbHBIE TIPe0Opa30BaHe, TPABWIBHBIN BEIOOP (DOPMYITBI, HO IOMyIIEHA

BBIYHCIIUTENbHAS OIINOKA, MPUBE/IIAS K HEIPABUIBLHOMY OTBETY

Ixana oneHuBaHuA

MaTcepuralioMm,

KauecTBeHHas OLleHKA MHIUBUYAIBHBIX bainel,
ITponent 00pa30BaTeNbHBIX TOCTH)KEHUIN COOTBETCTBYIOLHE
pe3yIbTaTUBHOCTH OrcHKa BepGanbHbiil aHaior Ka4eCTBEHHOH OICHKE
(TpaBHIIBHBIX WH/IUBUYaJIbHBIX
OTBETOB) 00pa3oBaTeNIbHbIX
JOCTHKCHUI
91 +100% S) OTJINYHO 11-12
81 +90% 4 XOpOIIO 10
70 + 80% 3 YJIOBJIETBOPUTEIHHO 8-9
meHnee 70% 2 HEYJIOBJIETBOPUTEIBHO 0-7

Yactb A. BriGepurte npaBuIbHbII OTBET.

Al[Ecnu Ha uHTEpBane BTOpasi ABBITYKJIBII
NpOU3BOAHAS MMeeT 3HaK B[BOrHyTHIi
«t», TO Tpapuk QYHKUMHB |yObIBaeT
Ha TOM UHTEpBAJIC. ..

A2| Haiinure Al 5 2/
HEOTIPEIENIEHHBIH 3 €
UHTETrpal

x° b 2 2Jx’
j E—'\/;'Fl dx B—;— 3 +C
2 33/x_2 +x+C
X 2 -

A3| Beraucnute Al 50

Ce-C2+C2-Ch B 54
B| 36

76




A4{113 TOYKH K IIIOCKOCTH Al 15¢cm
npoBeneH nepneHaukyssip | B 10,5¢m
ITMHOM ScM,yroa Mexay | B| 10cm
HAKJIOHHOH U e¢
[IPOCKLMEN Ha IIJIOCKOCTh
30°. Hatigure

A5MarepuanbHas Touka All6 m/c
ITBUKETCSI 110 3aKOHY B|17 m/c

S(t)=2t-3t°+5t-1. | B22wm/c
Haitoure V(2).

Yacth B. Pemure THnosrie 3amaun.

BlHaiiqute HauMmeHbIlee H  HanOOJbIICE
BHAYEHUs byHKIIN y = X% +2X Ha

MPOMEKYTKE [—1; l] .

B2|Haiigute 060beM TpeyroiabHOU MPU3MBI, €CIIN
ee BricoTa 10cM,a CTOPOHBI OCHOBaHUS
5¢cM,5¢M,6¢M.

[Ipenonasarenn

9K3AMEHALIMOHHBIE BUJIETHI

Crnenunansrocts 15.02.10 — " MexaTpoHuka u MOOMIbHAS pOOOTOTEXHHKA"
Huciunnuaa BJ.06. « MatemaTuka

Kypc: _1 VYyebnas rpynmna:
Cemectp: Ne 2

[IpenonaBarens

Paccmotpeno Ha 3acegannu [T1[K o611eo6pazoBaTenbHBIX TUCITUILIAH

[Ipotokomn Ne OT « » 201 _r.

[Tpencenarens ITHK
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