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dOC wmarepuanoB OY .04 Marematuka paszpadotan Ha ocHoBe DPI'OC cpemnero
obmero obpazoBanus (Ilpukaz MunucrtepcTtBa obpazoBanust U Hayku PD ot 17 mas
2012r. Ne 413 B pemakiuu o012017roma) W OpUMEpPHOM  MPOTPaMMBI
oO1eo0pa3oBarebHOM  IUCHUIUIMHBI ~ Marematuka Uit MpodeCcCUOHATbHBIX
oOpasoBarenbHbIX oOpranuzanuii, 1mo mnpodeccun 08.01.25 Macrep OTIACIOYHBIX
CTPOMUTENIBHBIX M JIEKOpaTUBHBIX pabor, mnpodeccuun 08.01.06 Mactep cyxoro
ctpoutenbcTBa, npodeccun 08.01.18 DIEKTPOMOHTAKHUK DIIEKTPUUYECKHX CETEH U

AIEKTPOOOOPYI0BAHUS.

Pabouas nporpamma yyebHoro npeamera «MaTemaTHkay pa3padoTaHa B COOTBETCTBUU
c TpeOoBaHUSIMU (PeepalbHOrO TOCYIapCTBEHHOIO 00pa30BaTELHOIO CTaHIapTa
cpennero oomiero oopazosanus (nanee — ®I'OC COO) (npurkasz Munoobpuayku Poccuu
om 17.05.2012 N 413 8 peo. om 29.06.2017),
deneparbHOTO TOCYJAPCTBEHHOTO CTaHAapTa CPEIHEro MnpoQecCHOHATHHOTO
oOpazoBanus (nainee — ®I'OC CIIO) nmo nmpodeccun 08.01.18 DieKTPOMOHTaKHHUK
ANIEKTPUUYECKUX ceTell u anekTpoodopynoBanus, 08.01.25 Mactep oOTACIOYHBIX
CTPOUTEBHBIX U AEKOPAaTUBHBIX padoT, 08.01.06 MacTep cyxoro cTpouTenbCcTBa

(npuxaz Munucmepcmea obpazosanus u nayku Poccuiickoti @edepayuu om 9
oexabps 2016 2. N 1545);

NpPUMEpPHOM OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl CPETHEro OOLIEeTo
obpazoBaHusi  (0dobpeHa  peuwieHuem  ¢hedepanibHO2O0  YUEOHO-MemOoOUYeCKO20
ooveounenus (DYMO) no obwemy obpazosanuro npomokon om 28 utousn 2016 2. Ne
2/16-3)

PEKOMEHIALMSAMHU TI0 OPTaHU3ALNHU TTOTYYCHHs CPETHEro 00IIero oopa3oBaHus B
mpejeiax OCBOCHMsS 00pa30BaTENIbHBIX MPOTPaAaMM CPEAHEro Mpo(ecCHOHATEHOTO
oOpazoBanusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsA, C YyYE€TOM TpeOOBaHUI
dbenepalbHBIX TOCYJApCTBEHHBIX O00pa30BAaTENbHBIX CTAHIAPTOB H  IOJTy4aeMOM
cHeluanbHOCTH (nucvmo Jenapmamenma 20cy0apcmeeHHol noaumuku 6 cghepe
noozomoesku pabouux kaopos u 110 Munooprayxu Poccuu om 17.03.2015 Ne 06-259 6
peoakyuu om 25.05.2017 2.).
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1.IMacnopT GoHIA OLIEHOYHBIX CPEICTB

OcBoenue conaepkaHusi yuyeOHoro mnpeamera «Marematuka»  oOecrednBaeT
JOCTH)KEHUE CTYICHTAMHU CIICAYIOIINX PE3YJIbTATOB:

JIMYHOCTHBIE Pe3yJIbTaThI:

1) chopMupoBaHHOCTH MPEICTABICHUA O MaTEMaTUKE KaK YHHMBEPCAIBHOM SI3bIKE
HAayKH, CPEICTBE MOJICTUPOBAHMS SBIICHWA MW TIPOIECCOB, HACIX MW METoAax
MaTEeMaTUKH;

2) TOHMMaHWEe 3HAYMMOCTH MATEMATUKU JUIsi HAyYHO-TEXHUUYECKOrO Tporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHHUS K MaTEeMaTHKe KaK K YacTH OOIIeYeIOBEYECKON
KyJIbTYypbl Uepe3 3HAKOMCTBO C UCTOpHUEW pa3BUTHS MaTEMaTUKH, DBOJIONUCH
MaTeMaTHUYCCKUX HJICH;

3) pa3BuUTHE JIOTMYECKOTO  MBIIUICHUS, IMPOCTPAHCTBEHHOTO  BOOOpa)KEHUS,
ANTOPUTMHYECKOW KYJIbTYpPbl, KPDHTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIMMOM JIJIS
Oynymieit npodeCCUOHAIBHOM JIeSITEIbHOCTH, JJIA MPOJOJDKEHUs OOpa3oBaHUsA U
caMo0Opa30BaHuUs;

4) oOBJaJCHWE MAaTEeMaTHUYSCKUMH 3HAHUSMU M YMEHUSAMH, HEOOXOJWMBIMH B
MMOBCETHEBHON JKM3HU, JIJIT OCBOCHHS CMEKHBIX €CTECTBCHHO - HAYYHBIX AWCITUIUIMH U
JUCHUTIUIMH TPO(PECCHOHATBLHOTO 1MKJIIA, IS MOJIy4YeHUsl oOpa3oBaHus B 00JIacTsIX, HE
TpeOyronuX yriyOoJeHHOM MaTeMaTUUeCKOM MOATOTOBKH;

5) TOTOBHOCTH U CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHKCIE CaMOOOpa30BaHUIO, HA
NPOTSHKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOIIEHHE K HEMPEephIBHOMY OOpa30BaHUIO
KaK YCJIOBHUIO YCIICIIHON MPOPECCUOHAIILHON U OOIIECTBEHHOM JICSITEIIbHOCTH;

6) TOTOBHOCTh M CLIOCOOHOCTh K CAaMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM
NEeSTeTbHOCTH;

7) TOTOBHOCTh K KOJUICKTMBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEI0BATEIIbCKOM, MPOESKTHON U
JIPYTUX BUIAX JACATEIBHOCTH;

8) oTHomeHHE K TPO(ECCHOHATHLHON MEATeTbHOCTH KaK BO3MOXKHOCTH Yy4YacTHs B
pEIIeHUH JINYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, 00IIEHAITMOHAIBHBIX TIPOOIIEM;

MeTanpeaMeTHbIe pe3yJabTaThl:
MI1: BnajgeHue HaBbIKAMHU MO3HABATEIBLHOM, YU€OHO-UCCIEA0BATEIBLCKON U MPOEKTHOM
NESATEIbHOCTH, HaBBIKAMM pAa3pelieHus] MpoOJeM; CIHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSTEJIBHOMY IIOMCKY METOJOB PEIICHMs NPAKTUYECKUX 3a/1ad, NPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHMSI,

M?2: TOTOBHOCTP U  CIHOCOOHOCTH K  CaMOCTOSATENbHOM  HMH(OPMALIMOHHO-
II0O3HABATEJIBHOM JEATEIBHOCTH, BKJIIOYAs YMEHHUE OPUEHTUPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX  MH(POpMalM¥, KPUTHUYECKH  OLEHHWBATb M  UHTEPIPETUPOBATH
uHGOpPMAIINIO, TOTYYAEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

M3: BnaneHue HaBBIKAMH MO3HABATENIbHON PEIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEWCTBUI U MBICIIMTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, 'PAHULl CBOETO
3HAHUS U HE3HAHW, HOBBIX [T03HABATENBHBIX 337a4 U CPEACTB JIJISl UX JIOCTHKECHHUS;

M4: 1neneycTpeMICHHOCTh B MOUCKAX U MPUHATUU PEIICHUN, COOOPA3UTENIbHOCTh U
UHTYULUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  NPEJCTaBICHUN;  CIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHUIO MHPA;



MS5: ymeHue caMOCTOSITENIbHO ONPEAEISATh LEIU AEATEIbHOCTH U COCTABIIATH IUIAHBI
JEATEIBHOCTH; CAMOCTOSITENBHO OCYILIECTBISATh, KOHTPOJUPOBATh MU KOPPEKTUPOBATH
NEeATEIbHOCTh,  HWCIIOJIb30BaTh  BCE  BO3MOXHBIE PECYpPChl IS JOCTHKEHUS
MOCTABJICHHBIX IIeJIeH M peanu3aliy IUIAHOB JESTeIbHOCTH; BBIOMpATh YCIEIIHbIE
CTPATEruu B Pa3JUYHBIX CUTYaLHSIX;

M6: ymeHHe MPOIYKTUBHO OOIIATHCS U B3aUMOAEHCTBOBATH B MPOIIECCE COBMECTHOM
JESITEIbHOCTH, YYUTBIBATh MO3ULUHU JIPYTUX YYACTHUKOB AESITEIbHOCTU, dPPEKTUBHO
pa3pelaTb KOHQIUKTHL;

M?7: BnaneHue S3bIKOBBIMHM CPEACTBAMM: YMEHHUE SICHO, JIOTUMHO M TOYHO M3J1araTh
CBOIO TOUKY 3pE€HHUs, UCIIOJIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPENICTBA;

NnpeAMeTHbIe pe3y/abTaThl:

[11: chopmupoBaHHOCTH MPEACTABICHUI O MAaTEMAaTUKE KaK YaCTH MUPOBOM KYJIbTYpPbI
U O MECTe MaTeMaTUKU B COBPEMEHHOW NMBWIM3ALMU, O CIOco0ax OMHMCAHUA Ha
MAaTeMaTUYECKOM SI3bIKE SIBJICHUN PEAJIbHOIO MUPA;

12  chopmMupoBaHHOCTH TPEACTABICHUM O MAaTEeMaTHYECKUX TOHATHUAX Kak o
BOXHEUIIIMX MATEMATHYECKUX MOJIEIAX, MO3BOJISIIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIC
MPOLECCHl W SIBJIEHUS; MOHMMAaHUE BO3MOYKHOCTH aKCHOMATHYECKOTO IOCTPOCHUS
MAaTEMATUYECKUX TEOPUH;

[13: BmageHue MeETOJaMM JOKA3aTeJbCTB U QJITOPUTMOB pEIICHUS; yYMEHHUE UX
MIPUMEHSTh, TPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKIECHUSI B X0OJI€ PEIICHUS 3a/1a4;

[14: Bnagenue cTaHIapTHBIMU NIPUEMAMU PELIEHUS PAMOHAIBHBIX U HPPALMOHAJIBbHBIX,
[TOKA3aTENIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHH M HEPABEHCTB, MX
CUCTEM; HUCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHUCJE JJIS TIOUCKA
IyTH PELIEHUS U WIUTIOCTPALIMK PEIICHNS] YPABHEHNN U HEPABEHCTB;

I15: chopmupoBaHHOCTH MPEACTABICHUNA OO0 OCHOBHBIX MOHSTHUSX, UAEIX U METOAAX
MaTeMaTUYECKOTO aHAIU3a;

[16: BmageHuWe OCHOBHBIMM TMOHATHSMHM O IUIOCKMX M NPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUrypax, MX OCHOBHBIX CBOMCTBax; C(QPOPMHUPOBAHHOCTb YMEHUS
pacno3HaBaTh Ha YepTekax, MOJACIAX U B PEATbHOM MHUPE F€OMETPUYECKUE (PUTYPHI;
MPUMEHEHUE M3YYEHHBIX CBOMCTB reoMeTpuueckux (uryp m dopmyn s pelueHus
reOMETPUYECKHX 3aa4 U 337a4 C IPAKTUYECKUM COAEPKAHUEM;

I17: chopMUpOBAaHHOCTH TPEACTABICHHM O TMpoleccax MW SIBICHUSIX, HMEIOIINX
BEPOSITHOCTHBIM XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHpE, 00
OCHOBHBIX TOHSTHUSAX DJJIEMEHTAPHOM TEOPUM BEPOSITHOCTEM; YMEHHWW HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B MPOCTEHMIINX MNPAKTUYECKUX
CUTyalUsAX U OCHOBHBIE XapaKTEPUCTUKHU CIy4YalHbIX BEJINYH;

I18: BJIaACHHUC HABBIKAMH HMCIIOJIB30BaHUSA T'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMm IIpH
PCUICHUHN 3aaa4.

BrimenepeurciieHHbIe pe3ysbTaThl HaINpaBJICHbl Ha (OpPMHUPOBAHHE Y OOYyYarOIIMUXCS
CIEAYIOIINX OOUTUX KOMITETCHITUH:



OK.01. BeiOupath cmocoObl pemieHus 3agad4 Mpo(eccCHoHANbHON eATeNbHOCTH,
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK.02. OcymiecTBiATh NOUCK, aHATN3 U UHTEPIPETAINI0 HHPOPMAIH, HEOOX0 MO
JUT BBITIOJTHEHUS 33a4 PO(ECCUOHATBHON eI TEIbHOCTH

OK.04. PaGortaTh B KOJIJIEKTMBE W KoMmaHze, 3(P(EKTHBHO B3aUMOJICUCTBOBATH C
KOJUIEraMH, PYKOBOJCTBOM.

OK.05 OcymiecTBiISITh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIUIO HA TOCYIapCTBEHHOM
A3BIKE C YUETOM OCOOEHHOCTEN COLIMAIBHOTO U KYyJIbTYPHOT'O KOHTEKCTa

OK.09 MHcnonb3oBarhb HMHGOPMAIMOHHBIE TEXHOJOTMH B  MHPOodecCHOHATBHOM
JeSITeIbHOCTH.

DopMbI U METOABI
KOHTPOJIS U OL[€eHKH
pe3yJbTaTOB 00yUeHHs

PesysbTaThl 00y4eHust (IpegMeTHbIE)
HA YPOBHe y4eOHBIX JelicTBHil

Beenenne
BxoaHoii KOHTPOJB (TecToBas
pabota)
e (3HaKOMJIEHHE C POJIbIO MATEMATHKHU B HAyKe, TEXHUKE, IKOHOMHUKE, . .
. Texkymuii KOHTPOJb (YCTHBIH
WH(OPMAIIMOHHBIX TEXHOJIOTHAX U IPAKTHYECKOH J1eATeTHhHOCTH. OIIPOC, IMCHMEHHbIE 3a1aHHs)

e (O3HakOMJICHHE C LEIIMH M 33JadaMd HW3y4eHUS MaTEeMaTHKH IpH
ocoernu npodeccuit CI1O u cnenmansrocteit CI1O

AJITEBPA

Pa3BuTHe NOHSATHSA 0 YHUCTE

e BrimonHeHue apu(pMETHYECKHX NEHCTBUH Hal YHMCIAMH, cOYeTas | TeKYHWil KOHTPOJb (yCTHbIH
OIIpOC, MPAKTUYCCKUC 3aJaHusl,
YCTHBIE M TIMCHMEHHBIE TIPHEMBI. recronsie sanamus, pedepati,
e HaxoxaeHue NPUOIMKEHHBIX 3HAYEHUM BEIMYMH M IIOTPEINHOCTEH | MHCHMCHHbIE 3a/aHus, PELICHHE
BBIMUCIEHUH (aGCOMIOTHON 1 OTHOCHTENBHOI); CpaBHEHHE YHCIOBBIX | 22/Y)-
BBIpA)KCHUU. PyGexnbrii KOHTPOJIb
e HaxoxneHne oOmHMOOK B NPeoOPA3OBAHMAX M BBIYHMCIEHHAX | (KOHTPOJNbHAd paboTa).

(OTHOCHTCS KO BCEM MMyHKTaM IPOTPaAMMBI)

KopHu, crenenu, gorapugmsl




O3HakOMJIEHME C TIOHATHEM KOpHS n-il CTENEHHU, CBOMCTBAMHU
PaauKaIOB ¥ IpaBUJIaMU CPaBHEHUS KOPHEH.

@opMyJIHpOBaHUE  OMNPEICICHUS] KOPHS W  CBOMCTB  KOpPHEH.
Bbruncnenre u cpaBHEHHE KOPHEH, BBINOJIHEHUE NPUKUIKHA 3HAYCHHUS
KOPHSI.

[TpeoOpazoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHMM, COAEPIKALIUX
paguKabl.

Beimonnenue pacueroB 1o (GopmynaM, CoIepiKalluM paguKaibl,
OCYIIECTBIIsIsI HEOOXOIUMBIE TTOJICTAHOBKHU U TIpeoOpa3oBaHUsI.
OnpeneneHre paBHOCUIIBHOCTH BBIPAKEHUM C paauKaiaMmu. PemieHne
UPPALMOHATBHBIX YPAaBHEHUH.

O3HakoMJIeHUE C  TOHSATHEM CTENEeHU C  JICUCTBUTEIbHBIM
MOKa3aTeJIeM.

Haxoxnenne 3HaueHUN CTETNEHH, HCIONB3Yys MPU HEOOXOIMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchbIBaHUE KOpHS #-H CTEMEHH B BHJIE CTENEHU C JAPOOHBIM
MoKaszaTeJieM U Ha00OpOT.

®opmyJIHpOBaHUE CBOWCTB CTEMEHe. Bpruncienue creneHed c
palMOHAIBHBIM TIOKA3aTesieM, BBIIIOJIHEHUE NPUKAJIKH 3HAYEHUS
CTEIEHU, CPAaBHEHHUE CTEIICHEH.

[TpeobpazoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHMI, COAEPIKALIUX
CTEIECHU, TPUMEHSISI CBOMCTBA. PellleHre moka3aTelbHbIX YPABHEHHIA.
O3HakoMJIEHUE C TPUMEHEHNEM KOPHEW U CTeNEHEeW NPU BBIYUCICHUN
CpelIHMX, JCJIIEHHMH OTpe3Ka B «30J0TOM cedeHum». PeiieHue
MPUKJIAIHBIX 33]1a4 Ha CJI0KHBIE TPOLICHTHI.

BrimonHenue mpeoOpa3oBaHuil BBIpaKEHUH, NMpPUMEHEHHE (HOpMYII,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JTorapru(MOB.

Omnpenenenre 00IaCTH JOMYCTHUMBIX 3HAYCHUN JIOTapU(MUYECKOTO

BeIpakeHUs. Perenne norapuMuyeckux ypaBHEeHUI

Tekyumuii KOHTPOJb (yCTHBII
OMpoC, MPaKTUUECKHUE 3aJaHus,
TECTOBBIC 3alaHus, pedepaTsl,

MHCbMEHHBIE 3ajIaHusl,
MaTreMaTHYeCKUi JIMKTaHT,
peuieHue 3anad.)

PyGe:xxubiii KOHTPOJb

(koHTpOJIEHAS PaboTa, PK3aAMEH)

OCHOBBI TPUT OHOMETPUN

OCHOBHBIE TIOHATHSA

I/I3yquHe paauaHHOro METoJa HU3MCPCHHA YIJIOB BpaAllCHUA U HUX
CBSI3H C IPaayCHON MEpOH.

N3o0paxkxeHue yrioB BpalleHHUs Ha OKPYKHOCTH, COOTHECCHHE

BEJIMYMHBI YIJIa C €0 PacIOI0KEHUEM

dopmynupoBaHUe OMpeeeHH TPUTOHOMETPHUECKUX (PYHKIUHM 1715
YIJIOB IIOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOI'O TPEYrOJbHUKA U
00BSICHEHUE UX B3aUMOCBSI3H.

Texymuii KOHTPOJIb (YCTHBIH
OIpOC, MPAKTUYECKHE 3aJaHusl,
TECTOBbIE PabOTBHI,

Pedepatsr)

Py6e:xnbiii KOHTPOJIb
(koHTpOJIEHAS paboTa,)

OcHOBHBIE TPUTOHOMETPHUUYCCKHE TOXKIAECCTBA

IIppuMeHEeHHE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB
BBIYMCIICHHS 3HAYCHUH TPUTOHOMETPUUYECKHUX (PYHKITUN 11O OJHOU U3

hilas:

HHX.

Texkyumuii KOHTPOJb (yCTHBII
OTIpOC, MPAKTUYECKHE 3aJaHUs,
TECTOBBIC 3aaHUS,IK3aMCH)

IIpeoOpa3zoBanus MpOCTEHINNX TPHTOHOMETPHYECKUX BhIPaKeHU N

M3yuenne 0CHOBHBIX ()OPMYII TPUTOHOMETPUHU: (HOPMYJIBI CIIOKEHUS,

Texkymmii KOHTPOJIb (YCTHBIH

9




yIIBOCHHMS, IPe0Opa30BaHusl CYMMBl TPUTOHOMETPUYECKUX (YHKIUIH
B IIPOU3BEICHHUE U IIPOU3BEICHUA B CyMMYy M IIPUMEHEHHE IIpU
BBIYMCIICHUM 3HAYCHMUs

YIPOIIEHHUS €TO.

TPUTOHOMETPUYECKOTO  BBIPAXKCHUS U

O3HakoMJIECHUE CO CBOMCTBAMHM CHMMETPUU TOYEK HA €IMHUYHOMN
OKPY>KHOCTH M IPUMEHEHHE UX IS BBIBOAA (hOPMYJT IPUBEICHUSL.

OTIpOC, IPaKTHYECKHUE 3aJaHHAS,
TECTOBBIE 331aHUs, pedeparsl
camocrosTeNbHas pabora.)
Py0e:xHblii KOHTPOJIb
(KOoHTpOJIbHAsS pab0Ta, IK3aMEH)

IIpocreiinine TPUroHOMETPHUYECKHE YPABHEHHSI H HEPABEHCTBA

Pemenne mno QopmynaMm U TPUTOHOMETPUYECKOMY

MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUMN.

Kpyry

[Ipumenenune oOIMKUX METONOB pElIeHUs YpaBHEHHH (MpuBeIeHUE K
JUHENHOMY, KBaJpaTHOMY, METOJ pa3jOKEHUS Ha MHOXKUTEIH,

3aMEHbl IIEPEMEHHOH) TMpU  pEIIEHHWH TPUTOHOMETPUUECKHUX
YpaBHEHU.
YMeHnue  oTmevaTh Ha  Kpyre  pelieHus  NPOCTEUIINX

TPUTOHOMCTPHUYCCKUX HCPABCHCTB.

Tekyumuii KOHTPOJb (yCTHBII

OlpoC,  TECTOBBIC  3aJaHus,
MpPaKTUYECKHE 3a1aHus,
peuieHue 3anad.)

Py06esxnbiii KOHTPOJIb

(KOHTpOJIbHAsS paboTa, IK3aMEH)

APKCHHYC, aDKKOCHHYC, apKTaHI'€HC YHncia

O3HaKOMJICHHE C TIOHITHEM OOpaTHBIX TPUTOHOMETPHUIECKHIX
byHKIHA.

N3ydenue onpeneneHuii apkCUHyca, apKKOCHHYCa, apKTaHTeHCa
yucia, GopMyIupoBaHUe WX, H300paKeHNE HA SAMHUIHON
OKPY>KHOCTH, IPUMEHEHHE TIPH PEIICHUN YPaHCHUH.

Texkyumuii KOHTPOJb (yCTHBII

OlpoC,  TECTOBBIC  3aJaHus,
MpPaKTUYECKHE 3a1aHus,
peuieHue 3anad.)

Py6e:xnbiii KOHTPOJIb

(KOHTpOJIbHAS pabOTa, IK3aMEH)

®YHKIHNU, UX CBOUCTBA U TPA®UKH

@Oyukuuu. [loHsiTHE 0 HeNMPEPHLIBHOCTH (DYHKIMH.

O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, IPUMEPAMHU 3aBUCUMOCTEN
MEXy IICPEMEHHBIMH.
O3HakoMJIEHHE c rpaduka,
NPUHAJICKHOCTH TOYKH Tpaduky ¢yHkuuu. OmnpezneneHue 1o

dhopmyse mpocTeiIeit 3aBUCUMOCTH, BUJa ee rpaduka. Beipakenne

IIOHATHUECM OIMPCACIICHUC

o Gopmysie ogHON IEPEeMEHHOI uepe3 Ipyrue.
O3HakoOMJICHHE ¢ onpeesieHueM QyHKIHIH, (POPMYITUPOBAHHE €TO.

Haxosxnenue obactu onpeneneHus u 00J1acTi 3HAaYCHUH PyHKITUN

Texkyumuii KOHTPOJb (yCTHBII
Ompoc,  TECTOBBIE  3a/aHUS,
MPaKTUUECKUE 3a/laHusl,
peuieHue 3anad.)

CpoiicTBa pynknun. I'padpuyeckas narepnperanus. [Ipumepsl. pyHKINOHAILHBIX

3aBHCHMOCTEl B PeajJbHBIX NMpoueccax u ABJICHUAX
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OszHakoMJIeHHE C TpuMepamMu (DYHKIMOHAIBHBIX 3aBUCUMOCTEH B
peaNIbHBIX MPOLEeccaxX U3 CMEXHBIX TUCHHUIUIHNH.

O3HakOMJIEHHE C JOKa3aTelIbHBIMU PACCYXACHHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHMHOM W KBaJpaTUIHOW (YHKIHMH, TMpOBEACHUE
WCCIEA0OBaHUS JTUHEWHOM, KYCOYHO-TMHEHHOM, APOOHO-THHEHHON 1
KBaJpaTuuHoON (pyHKIMH, mocTpoeHnue ux rpadukos. [locrpoenue u
yreHue rpadukoB ¢pyHkuuid. MccnenoBanue GyHKIUH.

CocraBienue BHIOB (YHKIMKA IO JaHHOMY YCJIOBHIO, PEIICHUE
3aJ1a4 Ha HKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduka GyHKIIN

Tekyumuii KOHTPOJb (yCTHBII

OIpoc,  TECTOBBIE  3aJaHus,
MpPaKTUYECKHE 3a1aHus,
pelieHue 3aauy.)

Py6esxnbiii KOHTPOJIb

(KOHTpOJIbHAs pab0Ta, IK3aMEH)

Oo0patHble pyHKIIH

W3ydyenue nowamus obpamuou @yHKyuu, ONpEIeIeHHEe BHUIA W
nocmpoenue 2epaguxka odpamHou  QyHKyuu,
obnacmu onpedenenusi u oonracmu 3xHavenutl. IIpuMeHeHNE CBOMCTB

Haxooicoenue ee

GYHKIIMH TpU UCCIICIOBAHWM YpPaBHEHWH W pEIICHWH 3a1ad Ha
JKCTPEMYM.
O3HaKOMJICHHE C TIOHATHEM CIIOKHOU (YyHKINUU

Tekyumuii KOHTPOJb (yCTHBII
Ompoc,  TECTOBBIE  3a/aHUS,
MPaKTUIECKHE 3aIaHus,
peuieHue 3anad.)

CreneHHble, NOKa3aTedbHbIe, Jorapupmuyeckue 4 TPUMroOHOMeTpHYECKHe
¢pynkuuu. O6paTHbIe TPUTOHOMETPUYECKHE (PYHKIMU

Brruucnenue 3HayeHnid GyHKIMN 10 3HAYEHUIO apTyMEHTa.
Omnpenenenre MOMOKEHUsI TOYKU Ha Tpaduke MO ee KOOpAUHATAM U
Hao000pOT.

Hcnonws3oBanre CcBOWCTB GYHKIMA JUIsI CpaBHEHUS 3HAYEHUUN
cTeneHel u jorapumMoB.

[TocTpoenue rpaduKkoB CTETIEHHBIX U JIOTapu(PMUIECKUX (PYHKITUH.
Pemenne moka3aTelabHBIX W JIOTApU(PMHUUECKUX YpaBHEHHH H
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HakOMJIEHME C TOHATHUEM  HENPEPBIBHOM  NEPUOAMYECKOMN
byHkMM, GOPMYITHpPOBAaHHE CBOWCTB CHHyca U  KOCHHYCA,
MOCTPOEHHE UX I'PapUKOB.

O3HakoMJICHHME C TIOHATHEM TapMOHUYECKUX KoyeOaHud U

pUMepaMu TapMOHUYECKUX KoJIeOaHU /Uil ONMCaHus MPOIECCOB B
(bu3uKe U Ipyrux 00IacTsIX 3HAHUS.

O3HaKoOMJICHHE C TOHSATHEM Pa3pBIBHOM MEPUOANYECKON (PYyHKIUH,
dhopmyTupoBaHUE CBOMCTB TaHTEHCA TIOCTPOCHUE X TPadUKOB.
[Ipumenenue byHKIMA 19 CpaBHEHHS
TPUTOHOMETPUYECKUX (YHKIUN, pEHIeHUS TPUTOHOMETPUUYECKUX
YpaBHEHU.

CBOICTB 3HAaYCHUHU

Iocmpoenue epaghuxos obpamuvix MpuOHOMEMPUUEeCKUX QYHKYuULl
u onpedesnerue no cpaguKam ux c8oUCma.
Brimonaenue npeobpazoBanus rpaguKoB.

Texkyumuii KOHTPOJb (yCTHBII

OlpoC,  TECTOBBIC  3aJaHus,
HpPaKTHIECKUE 3a7aHus,
peuieHue 3anad.)

Py6e:xnbii KOHTPOJIb

(xoHTpOINBHAs paboTa. SK3aMEH)

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTebHOCTH
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O3HakoMJIEeHHME C TOHSATHEM YHCJIOBOM  IOCIENOBATEIbHOCTH,
crioco0aMH ee 3a/laHusl, BBIYUCIEHUSIMH €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM npedena nocie008ameIbHOCHU.
O3HaKOMJICHHE C BBIYUCIEHHEM CYMMBbI OECKOHEYHOI'O UYHCIIOBOIO
psija Ha TMpHUMEpe BBIYUCICHHS CYMMBl OCCKOHEYHO YOBIBAIOILICH
F€OMETPUYECKON ITPOTrPECCUH.

Pemenue 3amau Ha mnpuMeHeHHEe (OPMYIBI CYMMBI OECKOHEYHO

yOBIBaroIeil reOMETPUIECKON POTPECCHH.

Tekyumuii KOHTPOJb (yCTHBII
OMpoC, TECTOBble  3aJaHus,
MPaKTUYECKUE 3a/laHusl,
peuieHue 3anad.)

IIpousBoaHas U ee IpUMEHEHUE

O3HakoOMJIEHUE C MIOHSITHEM IPOU3BOJIHOM.
N3yuenne w  dopmynupoBaHHE €€
TE€OMETPHYECKOTO  CMBICIIA,
MPOU3BOJHOW Ha TIpUMeEpEe BBIYMCICHHS MIHOBEHHOW CKOpPOCTH H

MEXaHHYCCKOT'O n
HN3YUCHUC aJIrOpUTMa BBIYHCIICHUA

YTII0BOTO KO3((puIlMeHTa KacaTeIbHOM.

CocraBneHre ypaBHEHUS KacaTeJIbHOW B OOIIIEM BHJIC.

VYcBoenue mpaBwin nuddepeHIupoBaHus, TaOJUIBI MPOU3BOTHBIX
AJIEMEHTApHBIX (YHKUMN, NpUMeHeHue i auddepeHunpoBaHus
(GyHKIMN, COCTaBICHUS YPAaBHEHHSI KacaTeIbHOM.

N3yuenne TeopeM O CBsI3U CBOWCTB (YHKIMH W TIPOU3BOJIHOM,
(dbopMyIHpOBKa UX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIENOBaHUSA (PYHKIUH,
3aJJaHHOH (pOpMYITOH.

VYcraHoBIieHHE CBA3M CBOMCTB (DYHKIMM W TPOM3BOJHOW MO HUX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOM Ul pELICHUs 3aJad Ha HaXOXKICHUE
HauOOIBIIETO, HaxXOXIECHUE
JKCTpEMyMa.

HaMMCHBIICIO 3HAYCHUA MW  HaA

Tekyumuii KOHTPOJb (yCTHBII

ONpoC,  TECTOBBIC  3aJaHus,
MpPaKTUYECKHE 3a1aHus,
peuieHue 3anad.)

Py6esxnblii KOHTPOJIb

(KOHTpOJIbHAsS paboTa, IK3aMEH)

IlepBooOpa3Hasi u MHTErpas

O3HakOMJICHHE C TIOHITHEM WHTETpasia U IepBooOpa3HOA.

N3yuenne mpaBuia BBIUMCICHUS TMEPBOOOPA3HOW W TEOPEMBI
Herorona— JleitOHuma.

Pemenne 3amau Ha CBSI3b TEPBOOOpa3HONM W €€ TPOW3BOIHOM,
BBIUUCIICHUE [TEPBOOOPA3HON ISl JaHHOH (DYHKITHH.

Pemenue 3agau Ha MNpUMEHEHHE HHTErpaja Jis BBIYHCICHUS
(U3MYECKUX BEIMYUH U TIOMIAICH.

Texkyumuii KOHTPOJb (yCTHBII

OlpoC,  TECTOBBIC  3aJaHus,
MpPaKTUYEeCKHe 3aaHus,
peuieHue 3anad.)

Py6e:xublii KOHTPOJIb

(xoHTpOIBHAs pabOTa. IK3aMEH)

YPABHEHUA U HEPABEHCTBA

YpaBHeHusi M cucTeMbl ypaBHeHuii. HepaBeHcTBa U cucTeMbl
HEPaBEHCTB C ABYMS NepeMeHHbIMU
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e O3HaKOMJIEHME C MPOCTEHIIMMU CBEJIEHUSAMH O KOPHAX
anreOpanvyeckux ypaBHEHHM, MOHATUSMHU UCCIEIOBaHUS ypaBHEHUN
Y CUCTEM ypaBHECHUH.

e [I3ydeHue T€OpUU PAaBHOCUIILHOCTH YPAaBHCHUH U €€ IIPUMEHCHMUS.
[ToBTOpEHME 3amucy penieHUsl CTaHIAPTHBIX ypaBHEHUil, IPUEMOB
npeoOpa3oBaHUs YpaBHEHMHM [UIsl CBENEHUS K CTaHAapTHOMY
YpaBHECHHIO.

e Pemenne palluOHAJIbHBIX, HWPPAlMOHAJIBHBIX, IMOKAa3aTCIbHBIX W
TPUTOHOMETPUUECKHUX YPaBHEHUH U CUCTEM.

e llcnonp3oBaHuEe CBOWCTB M TpadhuKOB (GYHKIMHA U1 PEIICHUS
ypaBHeHU. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEIIECHUS CUCTEM.

e Pemenue ypaBHeHHI ¢ MpUMEHEHUEM BCEX MPUEMOB (Pa3iokKeHUS
Ha MHOXUTEIH,

rpagUIecKoro METO/1a).

BBCACHHWA HOBBIX HCHU3BCCTHBIX, IIOACTAaHOBKH,

e PelieHWE CHUCTEM ypaBHEHUH C
CrIoco00B.

IIPUMCHCHUEM  Pa3JIMYHBIX

e O3HakoMJICHHE C OOMIMMH BONIPOCAMH DEIICHUS HEPAaBCHCTB H
UCTOJb30BaHUE CBOMCTB M TpaduKoB (YHKIHMHA TpU pEIICHUH
HEPaBEHCTB.

e PemeHne HEpaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CLIOCOOOB.

e [IpuMeHeHHe  MaTeMaTUYECKHMX  METOJOB  JUISl  pEIICHUs
COZIep KaTeNbHBIX 33Ja4 U3 pa3IMYHbIX 00JacTell HAYKU U MPAKTHKH.

HNHTteprpeTupoBaHue pe3yabTaTOB C y4€TOM PEalbHbIX OrPAHUYECHUN

Tekyuuii KOHTPOJb (yCTHBIH

OIpoc,  TECTOBBIE  3aJaHus,
MpPaKTUYECKHE 3a1aHus,
pelieHue 3ajauy.)

Py6esxnbiii KOHTPOJIb

(KOHTpOJIbHAs paboTa, IK3aMEH)

3JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U
CTATUCTHUKH

OcHOBHbIE NOHATHSI KOMOMHATOPUKH

e l3yyenue npaBuia KOMOMHATOPUKYU U MIPUMEHEHUE NPU PELICHUU
KOMOWHATOPHBIX 3a]1a4.

e Pemiennie KOMOWHATOPHBIX 3aJad METOJOM Iiepedbopa u TIO
MIPABUITY YMHOKEHHUSL.

e O3HaKOMJIEHHE C TMOHATUSAMU KOMOMHATOPUKH: pa3MELIECHUSIMHU,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOpMYJIaMHU I UX BEIYUCIICHHUSL.
bopmyn
pPa3MEILEeHNM, IEPECTAHOBOK U COUYETAHUM IIPU PEILICHUH 3a4ad.

e OObsicHeHHME ¥ HIpPUMEHEHHE JUIL  BBIYMCIICHUS
e Osnakomiuenue ¢ Ounomom HeioroHa u TpeyrosnbHukom [lackans.
e Pemenue mpakTU4ecKUX 3aad C HCIOJIB30BAHMEM IOHATHH U

MpaBUJ KOMOMHATOPUKH.

Texkymmii KOHTPOJIb (YCTHBIH
OIIpOC, TECTOBBIE 3aJaHNUs,
MpaKTUYECKUE 3aaHus,
peuieHue 3anad.)

DJIeMEeHThI TEOPUH BEPOSITHOCTH

e l3ydeHue KIACCMYECKOrO OMNPENENICHUs] BEPOSTHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

e PaccmoTpenue npuMepoB BBIUMCIECHHUSI BEpOSATHOCTEH. Permenue
3a/1a4y Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITHIA

Texymuii KOHTPOJIb (YCTHBIN
OIpoc,  TECTOBBIE  3a/aHUs,
MpPaKTUYECKHE 3aJaHusl,
pelieHye 3aaadq. )

IIpeacraBienne JaHHBIX (Ta0JIHIbI, AMATPAMMBI, TPAQHUKH)
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O3HakoMJIEHHWE C TPEJCTABICHUEM YHCIOBBIX JAHHBIX M UX
XapaKTepUCTUKAMHU.

Pemenne mpakTudeckux 3ajad Ha 00OpabOTKY YHMCIIOBBIX JAHHBIX,
BBIUMCJICHHE UX XapPaKTEPUCTHK.

Tekyumuii KOHTPOJb (yCTHBII
OMpoC, TECTOBble  3aJaHus,
MPaKTUYECKUE 3a/laHusl,
peuieHue 3anad.)

Py0e:xHbINi KOHTPOJIb
(KoHTpOJBHAS paboTa)

I'EOMETPUSA
TIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE
®opMynMpoBKa M TIPUBEICHHE JIOKA3aTEIbCTB IPU3HAKOB | TeKYUHil KOHTPOIb (yCTHBIH
. | ompoc, TECTOBEIE 3aMaHUs,
B3aMMHOTO  DACIONOXKEHHST  MPSIMBIX M IUIOCKOCTEH.

Pacno3naBannue Ha YCPTCIKAX U MOIACIAX Pa3IMYHBIX CJIIYYacB

B3alMHOI'0 pacmosoKeHus IPSIMBIX u IJIOCKOCTEH,
apryMEeHTUPOBAHHE CBOUX CYKJIEHUH.
@opMyJIHpOBAaHUE  OMPEACICHUN, TPU3HAKOB U  CBOWCTB
NapauIeIbHBIX U NEPIEHIUKYISIPHBIX IIJIOCKOCTEH, IBYTPAHHBIX U
JIMHEUHBIX YIJIOB.

BeImonHeHne MOCTPOECHHS YIVIOB MEXKIAY NPAMBIMHU, NPSAMOU U
IUIOCKOCTBIO,  MEXAY  IUIOCKOCTSIMH 110  OIMUCAaHUIO U
pacro3HaBaHHE UX Ha MOJAEIAX.

[IpuMeHeHNE NPU3HAKOB M CBOMCTB PACIOJIOXKEHUS MHPSIMBIX U
IIJIOCKOCTEW IPU PEILIECHUH 3a4ad.

N3o0paxkeHne Ha pUCYHKaxX M KOHCTPYMPOBAHHUE HAa MOJENAX
NEPIEHIUKYJIAPOB U HAKIOHHBIX K IUIOCKOCTH, TPSAMBIX,
NapaJuIeIbHbIX IUNIOCKOCTEH, YIVIOB MEXAY NPAMOU U INIOCKOCTBIO
¥ 000CHOBaHUE MTOCTPOCHUSI.

Pemenne 3amau Ha BBIUMCIEHHE TE€OMETPUYECKUX BEJIMYMH.
OnucelBaHUE PACCTOSIHUS OT TOYKH [0 IJIOCKOCTH, OT IPSIMOMU 10
IUIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXAY CKpPELIUBAIOLIUMUCS
OPSAMBIMU, MEXKAY NPOU3BOJIBHBIMH (PUTYpaMu B IIPOCTPAHCTBE.
@opMynupOBaHUE U  JOKa3blBAHME OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpPEeM CYIIECTBOBAHMSI, CBOWCTBA).

N3o0paxkxenne Ha dYeprekax M MOJENAX PpACCTOSHHUS U
000CHOBaHME CBOMX CyxXaeHui. OmpeneneHue M BBIYHCICHHE
paccrostHuii B mpoctpancTBe. Ilpumenenue ¢opmyn u Teopem
IUTAHUMETPUHM JUIsl pELICHUs 3a/1ad.

O3HaKOMJIEHHE C TOHATHEM MapajUIEIbHOTO MPOEKTUPOBAHMS U
€ro CBOMCTBaMHU.

Dopmynuposanue meopemvl O NIOWAOU

OmeZOHCZJZbHOIz npoexkyuu MHO20y201bHUKA.

NpaKTHYECKUE 3aaHusl,
pelieHne 3aaadq. )

Py0e:xHblii KOHTPOJIb
(KOHTpOJIbHAS pab0Ta, IK3aMEH)

[Ipumenenne Teopun UIE OOOCHOBAaHMS TIOCTPOCHUH U
BBIYMCIICHHM.
ApryMeHTHpPOBaHUE CBOUX CY>KJIEHUMU 0 B3aUMHOM
PacmoJIoKEeHUHU MPOCTPAHCTBEHHBIX PUTYP
MHOrorpaHHUKH
Omnucanne u XapaKTEePUCTHKA Pa3INYHBIX BUIOB | TeKymuii KOHTPO.Ib (yCTHBII

MHOT'OTPaHHUKOB, ICPCUUCIICHUC UX IJICMCHTOB 1 CBOMCTB.

N300paxeHre MHOTOTPAHHUKOB M BBHITIOJHEHUE IMOCTPOCHMS Ha

OIPOC, TECTOBKIC 33aJaHNUS,
NpaKTHYECKUE 3aaHusl,
pelieHre 3aaadq. )
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I/I306pa)K€HI/I}IX " MOJCIIAAX MHOTOT'PaHHUKOB.
Brruncnenne MTUHEHHBIX YJIIEMEHTOB U YIJIOB B MPOCTPAHCTBCHHBIX
KOH(UTYypalusx, apryMeHTHPOBAHNE CBOUX CYXIACHHM.
XapakTepucTuka ©W  H300pakeHHWE  CEUCHHS,  pA36epmKuU
MHO202PAHHUKOG, BBIYUCIICHUE TTOIAIeH TOBEPXHOCTEH.
[TocTpoeHne mpPOCTEHITMX CEYCHHH KyOa, MPU3MBI, MMHPAMHUJIBI.
[Ipumenenue HakToB U CBEACHUN U3 MJIAHUMETPHUH.
O3HakoMJIEHME C BHJAMU CUMMETpUH B

dbopMyIUpOBaHUE OTPECICHUH U CBOWCTB.

MIPOCTPAHCTBE,

XapaKTepUCTUKAa CUMMETPHH TEJI BPAILICHNUS U MHOTOTPAHHHUKOB.
[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUU 3a1a4.
Hcnonb3oBanne npuoOpETEHHBIX 3HAHWM MJIs MCCIENOBaHUA U
MOJIETTMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOI'PDaHHUKOB H
PHUCYHKOB IO YCJIOBHAM 3a/1a4.

BBIIIOJIHEHHUEC

Py0e:xHblii KOHTPOJIb
(KOoHTpOJIBHAS paboTa, IK3aMEH)

TeJia M NOBEPXHOCTH BpallleHUS

O3HakoMJICHHE C BHJAMH TeJ BpaimieHus, (popMyaupoBaHUE HX
ONPEAEIIEHUN U CBOMCTB.

@opMyJIMPOBAaHUE TEOPEM O CEYEHUHM Iapa IUJIOCKOCThIO U
TUTOCKOCTH, KacaTelIbHOU K cepe.

XapakTepucTuka U U300paKCHHE TN BPAIICHHS, UX Pa3BEPTKH,
CEUCHUH.

Pemienue 3amady Ha MOCTPOEHHWE CEYEHUM, BBIYMCIIEHUE JIMH,
paccTtosiHuM, yriioB, Iulomane. IlpoBeneHune pokazaTeIbHBIX
paccyXIeHHI Npu pelIeHUH 3a/1a4.

IIpuMeHeHre CBOMCTB CUMMETPUU IIPU PELICHUU 3a1ad Ha Teja
BpaIeHus, KOMOMHAINIO TEJl.

N300pakeHne OCHOBHBIX KPYTIIBIX TE U BBHITIOJHEHUE PUCYHKA TIO
YCIIOBHIO 33J1a4H.

Texkymmii KOHTPOJIb (YCTHBIH
OIIpOC, TECTOBBIE 3aJaHUs,
MpaKTUYECKUE 3a1aHus,
pelieHre 3aaadq.)

Py0exxHbIii KOHTPOJIb
(xoHTpOJIEHAS PaboTa, PYK3aMEH)

H3mepenns B reoMeTpuu

O3HaKOMH€HI/I€ C IMOHATHUAMMA ILIOIIAAN U OG’bGMa, aKCMOMaMHi "
CBOMCTBaMH.

Pemenue 3amay Ha BBIUMCICHUE TUIOMIAACH TUIOCKUX (UTYp C
MPUMEHEHUEM  COOTBETCTBYIOIUX GopMynl ©  (PaKTOB
TJIAaHUMETPHH.

nus3

W3ydeHrue TeopeM O BBIUHCICHHMH OOBEMOB MPOCTPAHCTBEHHBIX
Tel, pelleHue 3a7ad Ha MpuMeHeHHe (OpMyT BBIYHCICHUS
00BEMOB.

N3yuenne QopMyn mjiss BBIYHCICHHS TUIOMIAJEH IMOBEPXHOCTEH
MHOT'OTPAaHHUKOB U TCJI BPAILICHH.

O3HaKOMJIEHHE C METOJOM BBIUMCJICHHS TUIOIIATU MOBEPXHOCTH
cdepsl.

Pemienue 3agau  Ha BBIUKMCIECHHE IUIOLIANEN MOBEPXHOCTH

MPOCTPAHCTBEHHBIX TEJl.

Texkymmii KOHTPOJIb (YCTHBIH
OIIpOC, TECTOBBIE 3aJaHNUs,
MpaKTUYECKUE 3a1aHus,
peuieHue 3anad.)

Py06e:xHblii KOHTPOJIb
(koHTpOJIEHAS PaboTa, YK3aMEH)
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KOOleﬂHaTbl 1 BEKTOPbI

e (O3HaKkoOMJICHHE C IIOHATHEM BeKTOpa. M3ydeHue pexapToBOM
CHUCTEMBI KOOPJMHAT B MPOCTPAHCTBE, OCTPOEHUE MO 3aJaHHBIM
KOOpJIMHATAM TOYEK M IUIOCKOCTEW, HAXOXIACHUE KOOpPAMHAT
TOYEK.

e HaxoxaeHne ypaBHEHHMH OKPY)XHOCTH, CQepbl, IUIOCKOCTH.
Brrunciienre pacCTosTHUN MEXAY TOUKAMU.

e lI3yueHue CBOWCTB BEKTOPHBIX BEJIMYMH, MPAaBUI PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NPABUI HAXOXKICHHUS
KOOPJAMHAT BEKTOpa B MPOCTPAHCTBE, MpPaBUI JEUCTBUU C
BEKTOpPaMH, 3aIaHHBIMA KOOPIMHATAMM.

e [IpumeHenue TeopuM IIpU pELICHHHM 3a7a4 Ha JACUCTBUA C
BEKTOpPaMH.

e ll3yyeHue CKaJIApPHOrO MPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MNPSIMON U IUIOCKOCTH. [IpuMeHeHue Teopun mpu
peUIeHUN 3a/1a4 Ha JEHCTBUS C BEKTOPAMH, KOOPAUHATHBIN METO/I,
IIPUMEHEHNUE BEKTOPOB Il BBIYMCIEHUS BEJIMYMH YIJIOB H
pacCTOSIHUM.

e (O3HaKkoOMJIEHHE C J10Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPUHU O
B3aMMHOM  pAaCIOJIO)KEHHU  MpPSAMBIX M IUIOCKOCTEM €
MCII0JIb30BaHUEM BEKTOPOB.

Texkymuii KOHTPOJIb (YCTHBIN
OTPOC, TECTOBbIE 3aJaHMUs,
MpaKTUYECKHE 3a/1aHusl,
peuieHue 3anad.)

Py06e:xHblii KOHTPOJIb
(xoHTpONBHAs paboTa)

HTOroBblii KOHTPOJIb (TMCHBMEHHBIHN YK3aMeH )
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2. Pe3yabTaThbl 0CBOCHHUS Y4eOHOI0 NpeaMeTa, MoAJeKalme npoBepke

2.1. B pesynbrare arrectaMd Mo Yy4eOHOMY MpeIMeTy OCYIIECTBISETCS

KOMIIJICKCHAA IIPOBEPKa CICAYIOIMINUX BUA0OB y‘lC6H0ﬁ ACATCIBHOCTH 06yqa}01111/1xc;1

3. OneHka ocBOeHHs1 Y4eOHOI0 npeamera:

3.1. ®opMbI U METOAbI OLIEHUBAHMS

[IpeaMeTOM OLEHKH CIy>)KaT MPEIMETHbIE M METalpeIMETHbIE pPe3yJbTaThl,
MPeyCMOTPEHHBIE MPUMEPHONU MpPOrpaMMoOi y4eOHOM JUCHUIUIMHBI «MaTeMaTuka» B
COOTBETCTBUU ¢ PekoMeHpamusiMu 110 OpraHW3aldd TIOJYYCHHUS CPETHETo OOIIero
oOpa3oBaHMSI B TMpeaeiNax OCBOCHHS OOpa3oBAaTENbHBIX MPOTPaAMM  CPEIHETro
npodeccnoHAILHOTO 00pa3oBaHusl Ha 06a3e OCHOBHOTO OOIIETr0 OOpa3oBaHUS C YYETOM
TpeOoBaHU denepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M
nojiyyaeMol  mpodeccur WM CIEIMUATBHOCTH  CPEAHEro  Mpo(ecCHOHATBHOTO
oOpa3oBanusi (mucemMo JlemapTamMeHTa TOCYAapCTBEHHOW TIONUTUKH B  cdepe
noarotoBku padounx kaapos u JI1O Muno6paayku Poccuu ot 17.03.2015 Ne 06-259).

DopMOH aTTeCTALMU SABJISIETCS YK3aMEH.

OOyuaroiiyecs, BBINOJHUBIIME OCHOBHBbIE (OPMBI TEKYIIETO U PyOEKHOTO
KOHTPOJISA, JOITYCKAIOTCS K dK3aMEHY.

3.2. KOHTpOJIb ¥ OLICHKA OCBOCHHSI Y4eOHOr0 mpeaMeTa 1o TeMam (pasaeiam)

Tabmuma 2
DJieMeHT y4eOHoi DopMbl U METOAbI KOHTPOJISI
JUCHUIIINHBI
Texymmii KOHTPOJIb PyOexHbIii KOHTPOJIbL IIpomexyTouHnasi
arTecTanus
®opma IIposeps- ®opma IIposeps- ®opma IIposeps-
KOHTPOJIs €MbI¢ KOHTPOJHA €MbI€ KOHTPOJHA €MbI¢
pe3eabTaThbl pe3eabTaTbl pe3eabTaTrbl
Beenenue. Yemmuotii onpoc. | 111,112
Pasznen 1Aareopa
Tema 1.1 Yemmuouii onpoc. | MI1-M7; Koumponovnas | MI1-M7; Dxszamen
Pa3Butue nousitust | Mamemamuyeck | 113 paboma, 113
0 yucJie. uti Qukmanm,
Camocmosmens
Has paboma,
Tema 1.2 MI-M7,; Koumpononas | MI1-M7; Dxszamen MI-M7,;
Kopuu, crenenu n Yemmuwtii onpoc. | 112-114 paboma; 112-114 112-114
Jorapu@msl Mamemamuueck
Ul OuKmaum,
Camocmosmens
Has paboma,
mecm

Pa3znen 20cHOBBI TPUTOHOMETPHH

Tema 2.1 | Yemmuwiti onpoc. | MI-M7; | Konmponvnas | MI-M7; | Ox3amen | MI-M7;
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OcHOBHBIE Mamemamuueck | I12-114; 118 | paboma; 112-114 112-114
NOHATHS uti OuKmawum,

Camocmosmens

Has paboma
Tema 2.2 Yemuwiii onpoc. | MI1-M7; Konmponvnaa | M1-M7; Ox3amen MI-M7;
OcHoOBHBIE Mamemamuueck | 112-114; 118 | paboma, 112-114; 118 112-114
TPUTOHOMETPUYECK | Uil OUKMAHM, e
He TOKIeCTBA Camocmosmens

Has paboma
Tema 2.3 Yemmuouii onpoc. | MI1-M7; Koumpononas | MI1-M5; Dxszamen MI1-M5;
IIpeoGpa3zoBanue Mamemamuueck | I12-114; 118 | paboma; 112-114; 112-114
NpocTeimmnx uti Qukmanm,
TpuroHomerpuueck | Ilpaxmuueckue
HX TOKIECTB 3auamus;

Camocmosmens

Has paboma
Tema 2.4 Yemuoui onpoc. | MI1-M7; Konmponvnas | prj-ps; Okzamen MI-M5;
Tpuronomerpuuec | Camocmosmens | I12-114; 118 | paboma T13-T14 I13-TT4
KHe ypaBHeHUs U Has paboma,
HEepPaBeHCTBA Paboma ¢

VUEOHUKOM,

Pewenue

NPAKMUYEeCcKux

3a0au.

Pasnes 3 @ynknmu, NX cBOiicTBa M rpadguku

Tema 3.1 Yemuwoiii onpoc. | MI1-M7; Konmponvnaa | MI1-M35; Ox3amen MI-M5;
OyHKUMH Mamemamuueck | 113 paboma 113) 113)

Ul OuKmaum,

Tecmuposanue,

camocmosimens

Has paboma
Tema 3.2 Yemuwiii onpoc. | MI1-M7; Konmponvnaa | M1-M35; Ox3amen MI-M5;
CreneHHble, Mamemamuueck | 112-114 paboma 113-114 113-114
nokasarejbHbIe, Ut OUKmaum,
gorapupmuueckue | Tecmuposanue,
U TPUTOHOMETPHH- | CAMOCHOSMEND
yeckue pyHKIUH. Has paboma
OopaTtHbIe
TPUTOHOMETPHUYECK
ue GyHKuun

Paznen 4 Hauana MmaTeMaTH4yecKOro aHajmn3a

Tema 4.1 Yemmuwouii onpoc. | MI1-M7; Koumpononas | MI1-M5; Dxszamen MI1-M5;
MpousBonnasi u ee | Camocmosmens | [12:113:115; | paboma 112:113:115 112:113:115
NpUMeHeHune Has paboma, 118 3

Paboma c

VUEOHUKOM,

Tpaghuuecran

paboma
Tema 4.2 Yemmuwouii onpoc. | MI1-M7; Koumpononas | MI1-M7; Dxszamen MI-M7,;
HepBoodpasnas u | Mamemamuueck | [12:113:115; | paboma 112:113:115 112:113:115
HHTErpal Ul OUKManm, 118

Tecmuposanue,

Camocmosmens

Has paboma,

Paznen S5.YpaBHeHMs 1 HEpaBEHCTBA

Tema 5.1 Tecmuposanue, MI-M7; Konmponvnas MI1-M5; Dxzamen MI1-M5;
YpaBHeHus u Camocmosmens | 112-114 paboma 112-114 112-114
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HEPABEHCTBA

Has paboma

Pa3nen 6. KomGuHaTOpHKa, CTATHCTHKA M TeOPHsI BEPOATHOCTEI

Tema 6.1
JJIeMeHThI
KOMOHWHATOPHUKH

Yemmuwiii onpoc.
Camocmosmerns
Has paboma,
Paboma ¢
YUeOHUKOM,
Pewenue
NPAKMUYECKUX
3a0ay.

Konmponvras
paboma

Tema 6.2
JJIeMeHTBI TEOPHH
BEPOSITHOCTH

Yemmuwiti onpoc.
Camocmosmerns
Has paboma,
Paboma ¢
VUEOHUKOM,
Pewenue
NPAKMUYECKUX
3a0auy.

Konmponvnas
paboma

Tema 6.3
J1eMEeHTBI
MAaTEeMATHYEeCKOMH
CTATHCTHKH

Yemmuwiti onpoc.
Camocmosmens
Has paboma,
Paboma c
YUebHUKOM,
Pewenue
NPAKMUYEeCKUx
3a0auy.

MI-M7;
112113117

Konmponvnas
paboma

MI1-M5;
112113117

Pazngen 7.

I'eomerpusi

Tema 7.1
IIpsamble n
IUIOCKOCTHU B
NPOCTPAHCTBE

Yemmuwiii onpoc.
Tpagpuuecran
paboma;
Tecmuposanue,
Camocmosmerns
Has paboma,
Mamemamuueck
ue OUKmaHmol

MI-7;
112;113:116

Konmponvnas
paboma

MI-5;
112;113:116

MI-5;
112;113:116

Tema 7.2

MHororpaHHUKH

Yemmuwiti onpoc.
Tpaghuuecran
paboma,
Tecmuposanue,
Camocmosmerns
Has paboma,
Mamemamuueck
ue Oouxmanmol

MI-7;
112;113:116

Konmponvnas
paboma

MI-5;
112;113:116

Oxzamen

MI-5;
112;113:116

Tema 7.3
TeJia 1 NOBEPXHOCTH
BpallleHusl

Yemmuwiti onpoc.
I'paguueckas
paboma;
Tecmuposanue,
Camocmosmernv
Has paboma,
Mamemamuueck
ue OUKmaHmol

MI-7;
112;113:116

Konmponvnas
paboma

MI-5;
112;113:116

Oxzamen

MI-5;
112;:113:116

Tema 7.4
HN3mepenus B
reoMeTpuu

Yemmuwiii onpoc.
Tecmuposanue,
Camocmosmernv
Has paboma,
Mamemamuueck
ue Oouxmanmol

MI-7;
112;113:116

Konmponvras
paboma

MI-5;
112;113:116

Dxzamen

MI-
5:112;113:
116

Tema .7.5

Yemmuwiti onpoc.

MI-7;

Konmponvnas

MI-5;
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Koopaunatel n Mamemamuueck | [12;113:116 | paboma 112:113:116
BEKTOPbI Ut OUKmaum,
Ayoumopnas
camocmosmens
Has paboma,
Pewenue
NPaKmu4ecKux
3a0au.
I'paghuueckan
paboma

3.3. TunoBble 3aaHus A/ OLEHKHA OCBOEHUS Y4e0OHOr0 MpeaMeTa

3.3.1. TunoBble 3a7aHus IS OLEHKHM 3HAHMI (MpoBepsieM MI-M7; I13) (pyOesKHbIi
KOHTPOJ1b)

0,725+ 0,6 +l + 1T
. Beruncnure I 40 2% -0,25.

0,128 -6——0,0345: —
4 25

2. 3anumuTe yncia B crangaptHoM Buje: a) 0,00018; 6) 375000000.

3. Haiinute npoussenenue uncen a = 2,0(352)u b = 0,012756... ¢ TounocTsio 10 1072,
4 Jlanbl yucna z; =2 +1i,z, =2 — 3i.

a) Beraucnute npon3BeAeHNE  YaCTHOE KOMIUIEKCHBIX YUCEIN Z |1 Z5.

0) Beruncianre cyMMy U pa3HOCTh KOMIUIEKCHBIX YUCEN Z 1 Z5.

B) BeIuncinTe 3HAUeHNE BRIPAKEHHs 2z, — 223 .

5. 300pa3ute B KOOPIMHATHOW IUIOCKOCTH MHOKECTBO TOYEK, YIOBJIETBOPSIOLINX
ycioBHIO |z + 3 —i| = 4.

3.3.2. TunoBble 3aJaHUA JI51 OLICHKHU 3HAHUH (TIpoBepsieM M1-M7; I12-114)
(pyOekHbII KOHTPOJIb)

/189
R
1 17
2. IlpencraBbTe B BUjE CTeNCHU BhIpaxkeHue 206 -20° .
11>

113

. Beruucnure:

3. YopocTtute BhIpaxKeHue

4. Boruucaure: 3/8-0,125.

3 12
3(c)* +4c
5.Beruncaute: {/8-0,064
¢ PelnTe ypaBHeHue »\/64—3x2 = —-x.

Botuucaure: 3/38 - 3 li9

8.Pemmre ypaBHeHne V2x+6 =1—x
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2 — V3 - —x) =
9. Pemnre ypaBHEHUE (x 9)( 3-2x x) 0 Ecm ypaBHEHHE UMeeT OoJiee OJJHOr0 KOpHS, TO
3aIMIIUTE IPOU3BEICHHUE BCEX €T0 KOPHEH.

4
10.BbI9ucInTh (\5/9\/§+5/%j )

3.3.3. TunoBble 3aJaHuA I OLEHKHU 3HAHUI (IpoBepsieM MI1-M7;112-114 (PyOeKHBIH
KOHTPOJ1b)
1. BelpasuTe B paguanHON Mepe BenuurHb! yrios 64%; 160°,

o 3 3
2. Beipa3ure B IrpalyCHON Mepe BEJINYMHBI YTIIOB ?; lzyz.

.4 .
3. VkaxxuTe 3HaK YuCa: a) sm?ﬂtg%; 0) sin3-cos4 .

4. JlaHo: sina = —?, 180° < o < 270° .Hatimure cosa ; ctga ; tga .

5. Yapoctute BeipaxkeHue: ctg’a(l—cos2a)’ +cos’ 2a .

sin22° cos8? + cos158° cos98°

sin23% cos 7% + c0s157% cos97°

6. Beruucnure

3.3.4. TunoBbIie 3aJaHUA ISl OLEHKHN 3HAHUH (TIpoBepsieM M1-M5;113-114) (PyOeKHbII
KOHTPOJIb)
1. Pemnre ypaBHeHueE:

a)sinx=-1;

0) 2cos’ x—cosx—1=0;

B) sin” x — 2sinxcosx = 3cos” x.

2. Pemute HEpaBEHCTBO: sinx > —0,5.

. | Xty=m,
3. Pemnre cucreMy ypaBHEHHI: | .
sinx+siny = 2

4.IToctpouts rpaduk PyHKIIUH Y =§ COS2X.

3.3.5. TunoBble 3a1aHus 1Sl OLIEHKH 3HAHUH (MpoBepsieM MI1-M5; I13) (pyOesKHbIi
KOHTPO.1b)
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1.Ilo rpaduky Qyakuun y =f{x)
YKaXKHUTE:

a) 005acTh onpenenaeHus PyHKINHU;

0) Hynu QYHKINH;

B) IPOMEKYTKA TOCTOSHHOTO  3HaKa

(Gynxuun; EEY E
) TOYKM MaKkCUMyMa H MHHHMyMa .

GynKumy; [

1) IPOMEKYTKH MOHOTOHHOCTH; s

€) HauOoJIbIlIee M HAUMEHbIIIee 3HaUYCHUS (PYHKIINH;

) 00J1aCTh 3HAYEHUN (PYHKITUH.

2. ix) =—x*+4x + 5, g(x) = log, (x).

a) CocraBbre hopmyny QyHkiuu /(x) = g(f(x)) u Beraucaute A(3).

0) YkaxuTe 00J1aCTh ONpeeNIeHUs] © MHOXKECTBO 3HAaUeHUN QyHKUIUU /(x).
3. IToctpoiite rpaduk GyHKIMHU ¥ = x> — 4x +3 U yKaXKUTe €€ CBOMCTBA.

3.3.6. TunoBblie 3aJaHuA IS OLEHKH 3HAHWI (poBepsieM M1-M5; I12:113:115)
(pyOesKHbI KOHTPOJIb)

1. TlocnenoBarenbHOCTH 3aaHa popmyoit a, = 7Tn — 15.

a) BeruncnuTe nepBbie MATH WICHOB ATOM IMOCIEN0BATENLHOCTH U MOCTPOWTE rpadux
MOCJIEIOBATEILHOCTH COCTOSIIIEH U3 ATHX TOYEK.

0) Onpenenure, OyAET JIK YUCIIO 944 SBIATHCS YWICHOM 3TOM MOCIE0BATEILHOCTU?

2. ana ynkuus y = x> — 4x + 8.

a) BeruncnuTe npou3BOAHYIO 3TOM (PYHKIIMU B TOUKE X = 2.

0) Beruucnure yrioBoit ko pHUIMEHT KacaTeabpHOM, TPOBEACHHON K TpaduKy, B TOUKE
x=2,5.

B) Onpenennre MpoMeKyTKH MOHOTOHHOCTH U 3KCTPEMYMBI.

3. [IpsMonuHEHBIC IBMKEHUS [IBYX MaTepHAIBHBIX TOYEK 3aJlaHbl YPaBHCHHSIMHU
si(f) =2 — 5P - 3t, s)(f) =2 -~ 3~ 11t +7 (s — B meTpax, ¢ — B ceKyHaax). Haiiaure
YCKOPEHHS TOYEK B TOT MOMEHT BPEMEHH, KOTJIa UX CKOPOCTH PaBHBI.

3.3.7. TunoBblie 3aJaHUA 1JIsl OLUEHKH 3HAHUU (TIpoBepsieM MI-M5; I12:113:115)
(pyOesKHBIII KOHTPOJIb)
1. HaliguTe mepBoobpasayto GpyHknun f(x) = x> — 5, rpadguk KOTOPOI MPOXOIUT YEpe3
Touky (3;4).

1
(6x+1)* "
3. Beruncnute (mpeaBapuTENbHO CAENAaB PUCYHOK) TUIOMIAAL (DUTYPBI, OTpaHUYECHHON

2. Hatinure oOmmii Bua nepBoodpasubix f(x) = -

JIUHUSMM:
y=x*-2x+5,y=2x

1 2
4. JTokax)HTe CTIPaBE/IMBOCTh PaBeHCTBa: [ (2x +1)dx = | (x3 ~ 1 x.
0 0
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3.3.8. TunoBwbie 3aJaHUA Il OLCeHKU 3HAHUU (TIpoBepsieM MI1-M7;112-114 )

(pyOesKHbIi KOHTPOJIb)

1. Pemnre HepaBeHCTBO: a). log, (2x-1) <3 6) 27 I'* < é

2. Pemnre ypaBHEHUs:

a) (x> —4)4/2x-1=0;
06)4-4°-33-2"+8=0.
B) logix+3log, x+2=0
2 2
y=x-8,
3. Pemure cucremy ypaBHECHUI: 5
y+x~+6x=0.

3.3.9. TunoBble 3aJaHUA VISl OUEHKHM 3HAHUN (NMpoBepsieM MI-M5; I12;113;117)
(pyOesKHbIN KOHTPOJIb)

1. CkonbkMU CIOCOOAMU MOYKHO COCTaBUTh PACTICAHUE OJTHOTO y4eOHOTO JHS U3 5
pPa3IMYHBIX YPOKOB?

)30 2)100 3) 120 4)5

2. B rpynme 32 o6yuatomuxcsi. CKOJIBKUMHU CIIOCO0aMU MOKHO C(HOPMUPOBATH
KOMaHJTy U3 4 4eJIOBEK I YIacTHs B MAaTEMaTHUIECKOHN ouMIirae?

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

3. CKOJIbKO CYIIECTBYET PA3IMYHBIX JIBY3HAYHBIX YUCET, B 3aITUCH KOTOPBIX MOYKHO
ucnoab3oBaTh nudpsl 1, 2, 3,4, 5, 6, ecau udpbl B yucie JOIKHBI ObITH
pa3IUYHBIMU?

1)10 2)60 3)20 4) 30

4. Berunciauts: 6! -5!

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

5. B simmke Haxoautcs 45 mapukoB, U3 KOTopbix 17 Oenbix. [lotepsnu 2 He 6enbix
mapuka. KakoBa BEpOSTHOCTh TOTO, YTO BHIOPAHHBIN HAyTa]l IIApUK OyIeT OebiM?

1) 2) 3) 4)

6. bpocatot Tpu MoHeThl. KakoBa BEpOSATHOCTh TOTO, YTO BBINAAYT JIBa Opjia U OJIHA
pemika?

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

7. B nenexuno-senieBoii jorepee Ha 1000000 OunetoB passirpsiBaercst 1200 BeleBbIX U

800 meHeKHBIX BBIMTPHINIEH. KakoBa BEpOATHOCTH BBIMIPHIIIA?
1) 0,02 2) 0,00012 3)0,0008 4) 0,002

3.3.10. TunoBblie 3a1aHUA ISl OLEHKN 3HAHUU (TIpoBepsieM MI-5;112;113:116)
(pyOesKHbBII KOHTPOJIb)

1.IToctpouts ceuenue tetparapa SABC miockocTbio, mpoxojsieit uepe3 Touku D, E,
K, rne DEAB, EESA, KESC.

2. ABCDAlBlchl — KY6

a) YKaXXuTe MII0CKOCTH, NapasuiesbHbie pedpy DC;

0) yKakuTe II0CKOCTH, epHeHAuKyIsipHbie pedpy DC;

B) JOKaxuTe, uTo pedpo DC neprneHauKysipHo AD.
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3. [Inockoctu o u B mapamiensHbl. Yepes Touky O, B3ATYIO HaJ IJIOCKOCTSIMU O U [3,
MPOBEJICHBI JIBE TMepecekarommuecs npsmeie a u b. [lpsmas a nepecexaeT MmIOCKOCTh O B
TOYKe A, MIOCKOCTh 3 — B TOUKe A, a mpsMas b mepecekaeT MIOCKOCTh 0 B TOUKe B,
MI0CKOCTh 3 — B Touke Bi. OA4 : OA1 =2 : 3, AB = 10. Beruucnure 4,B;.

4. PaBHocTopoHHMil TpeyronbHUK EBC u kBajgpat ABCD umeror oOuyto ctopony BC,
paBHyi0 6 cM. [I10CKOCTh TpeyrojpHUKA PacHoOJIOKEHA MEPHEHAUKYIISIPHO MIOCKOCTH
KBaJipaTa. Berauciaure paccTosiHhe OT TOUKHU £ 10 CTOpOHBI DA.

3.3.11. TunoBblie 3aJaHUA sl OUEHKHN 3HAHUU (TIpoBepsieM MI-5;112;113;116)
(pyOesKHBIIT KOHTPOJIb)

1.IIpssMOYTOBHBIN TPEYTOJIBHUK C KaTeTaMU 12 ¢cM B 5 CM BpalllaeTcsi BOKpYT OOJIbIIICH
CTOpPOHBI. BeruncnuTe miomap MoJHOW MOBEPXHOCTH TeEJIa BPALCHUS.

2.1I1ap pamumycoM 5 cM NIEpecedyeH IUIOCKOCTbIO HAa PACCTOSHMM 4 CM OT LEHTpa.
BeruucnuTe mioma b MoIy4eHHOTO CEYEHHSI 1Iapa.

3. OnpeaenuTs NOJHYIO MOBEPXHOCTh MPSIMOW TPEYTroJIbHOW MPU3MBbI, €CIIU €€ BhICOTa
paBHa 50 cM, a ctoponbl ocHoBaHud: 40 cm, 13 cm, 37 cm.

4. BeicoTa nmmHapa 8 aMm, paauyc ocHoBaHus 5 am. LlunuHap nepeceyeH mioCKOCThIO
MapaJyIeIbHO OCH TaK, YTO B CEUECHUHU MOJYy4Wica KBaapaT. Haiiaure paccrosiHue Ot
ATOr0 CEYEHUSI 10 OCH IIUIUH]Ipa

5.CTOopOoHa OCHOBaHUS NMPABUIIBHON TPEYTOJIBHON NUPAMHU/IBI PaBHA 3 CM, a YTOJI MEXAY
OOKOBOM IpaHbIO U OCHOBaHWEM paBeH 45°. HalinuTe miomaas mojHON MOBEPXHOCTH
MMUPAMU/IBI

1.3.12. Tumnosble 3a1aHusl AJIS OLEHKH 3HAHUI (MpoBepsieM M1-5;112;113:116)
(pyOesKHbBII KOHTPOJIb)
1./lansl Tpu Touku ¢ koopauHaTtamu: F(8; 1;0), £(0; 0; 4), K(0; 5; 1).

a) [TocTpoiite X B 1€KapTOBOM CUCTEME KOOP/IMHAT.

0) YkaxuTe, B KAaKUX KOOPJAMHATHBIX TJIOCKOCTSX WM HA KaKUX KOOPJIWHATHBIX OCAX
OHM HaXOJSTCH.

B) Jlokaxxute, 4TO TpeyroubHUK FKE paBHOOEIPEHHBII.

r) Beraucnure miomanas TpeyroiabHuka FKEC TOUHOCTBIO /10 TETBIX.

2.Touka C - cepenuna orpe3ka PM. Haiinnre koopauHatel Touku P, ecnu

M(5;-8;14), C(-7;-2;3).

3. HaiiguTe yrioBoii koapuueHT npsimoii, npoxoasieit uepe3 Touku A(3;7), B(2;-5).
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Kpurepun ouneHKH NHCHBMEHHBIX KOHTPOJbHBIX PpadoT o0y4yawuuxcss 1o
MaTeMaTHKe.

OT1MmeTKa «5» CTAaBUTCA B CIEAYIOLIMX CIAyYasX:

O paboTa BBIMIOJHEHA MTOJTHOCTHIO;

O B JIOTMYECKUX PACCYKICHUIX U 0OOCHOBAHUH PELICHUS HET MPOOEIOB U OUINOOK;

O B PELICHUH HET MaTeMaTHYEeCKHX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIKCKA,
KOTOpast HE ABJISIETCS CJIEICTBUEM HE3HAHUS WM HEMOHUMAaHMs Y4eOHOro MaTepurarna).
OT1meTKa «4» CTABUTCH B CICAYIOIIHUX CIAYyYAAX:

O paboTa BBINOJHEHA MOJIHOCTHbIO, HO OOOCHOBAaHHUS IIaroB PELIEHUS HEIOCTATOYHBI
(eciu ymeHue OOOCHOBBIBATH PACCYKIEHUS HE SBISJIOCH CIEUUATBHBIM OOBEKTOM
MIPOBEPKH);

O JOMYUIEHbl OJHA OIMOKa WJIM €CTh JIBa — TPU HEAOUYETa B BBIKJIAJKaX, PUCYHKAX,
yepTexxax uin rpadukax (eciau 3TU BUIBI pabOT HE SIBISJIUCH CIICIMATBHBIM 00BEKTOM
MIPOBEPKH).

OT1MmeTKa «3» CTABUTCS, €CJIH:

nomyiieHo 0osee onHOM omuOKu win 0ojiee ABYX — TPeX HEJ0YETOB B BBIKJIAJIKAX,
gepTekax Wian rpadukax, HO oOydJaromuics o0mamaeT 00sS3aTeIbHBIMU YMEHHUSAMHU 110
IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTABHTCS, €CJIN:

JIOMYLIEHbl CYIIECTBEHHbIE OMIMOKHM, MOKAa3aBIIME, 4TO OOydarouuiics He oO0namaer
00s3aTeIbHBIMA YMEHUSAMH I10 JAHHOW T€ME B MOJIHOU Mepe.

4. @oH/1 OLIEHOYHBIX CPEJCTB /IJIsl UTOTOBOM aTTECTAIIUN MO0 Y4eOHOH JUCHUILIUHE
[IpeamMeToM OLIEHKH SIBISIOTCS MPEAMETHBIE M METANpEIMETHBIE PE3YJIbTATHI.
KoHTposib 1 o1leHKa MPEeIMETHBIX U METANPEAMETHBIX PE3YJIHTATOB OCYIIECTBISIOTCS B
dbopme 3K3aMeHa.
ITepeyenr BompocoB K dk3ameHy mno aucuumuimie MATEMATHKA
(nposepsiemM1-M5:111-116))

I. TTACIIOPT

Hasznauenue:
®OC npenHasHayeH Ui KOHTPOJISI U OLICHKU PE3YJIbTaTOB OCBOCHHUS Y4e€OHOTO

npeamera  MATEMATUKA 1no mnpodeccusim  cpeaHero  mpodeccHOHAIBHOTO
obpazoBanus:08.01.25 MacTtep OTIEIOYHBIX CTPOUTEIBHBIX M JEKOPATUBHBIX DPadoT;
08.01.06 Macrep cyxoro ctpoutenbcTBa; 08.01.18 DneKTpOMOHTaKHUK 3IEKTPUUECKUX
LEIEN U AIEKTPOOOOPYI0BaHHUS.

II. SAAAHUE JUUIA DK3AMEHVYIOIIETI'OCA.
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NucTpykuus 1/ 00y4arommuxcst

Ha BeImosHeHre MMChbMEHHOM SK3aMEHAIMOHHOW PabOTHI 10 MAaTEMATHKE TaeTCS
4 actpoHoMuueckux vaca (240 MUHYT).

DK3aMeHallMOHHAss padoTa COCTOMT W3 2-X 4YacTed: o0s3aTenbHOH U
nomonHuTeNbHOU. OOsi3arenbHass dacth (A) coaepXaT 3aJaHds MHHHMAJIbHO
00s13aTEIHPHOTO YPOBHS, a JomoJHUTENbHAs dacTh (b) — Oonee cinoxHbie 3ananus. [Ipu
BBITIOJTHEHUHU 3aJJaHUN 0053aTEILHOMN U JIOTOJHUTEIBHON YacTH TpeOyeTCs PEACTaBUTh
XOJl PEIICHWs U YKazaTh IOJy4YeHHbI OTBeT. [IpaBuiibHOE BBHITIOHEHUE 3aJaHUM
orleHuBaeTcsi Oamnmamu. IIpaBUJIbHOE BBHITIOTHEHUE JIFOOOTO 3aJaHus 00s3aTEeIbHOM
4acTW oOIlleHUBaeTcs 1 OayioM, TMpPaBUIBLHOE BBIMOJHEHUE KaXIAOTO 3aJaHus
JOTIOJIHUTEJIBHOM YacTh — ABYMS WJIM Tpems OayiaMu. baliibl yka3bIiBaloTCs B CKOOKax
OKOJIO HOMepa 3ajlaHusi. Eciii MpUBOIUTCS HEBEPHBIM OTBET WM OTBET OTCYTCTBYET,
ctaBuTcs ) 6armoB. baibl, MoJlydeHHBIE 32 BCE BBITTOJIHEHHBIE 3a/1aHKs, CYMMUPYIOTCS.
[TocTapaiitech MpaBUIBLHO BBITIOJIHUTH KaK MOKHO OOJIbIlIe 3aJjaHUN M HaOpaTh Kak
MO>KHO 0OJIBIIIE OAIIIOB.

Ilepeo mnauanom pabomuvl GHUMAMENbHO U3VUUME KpUMmMepuu OYeHUBAHUS U
obpamume GHUMAHUE, YMO HAYUHAMb pPAOOMY cledyem ¢ 3a0aHull 00:13amelbHOl
yacmu. 1 monvko nocie moeo, kax Bvl Habepeme HeobXo0umoe Koauvecmeo 06aL108
Ol YO0BIeMBOPUMENbHOL — OYEHKU,  Modiceme  nepexooums K  3A0aHUAM
OONOIHUMENbHOU Yacmu, Ymo0bbl NOBbICUMb OYEHKY 00 Yemblpex iU nAmu.

Bpewms BeinioTHEHU 3aaHus - 4 4acoB.
IK3AMEHAIIMOHHAS PABOTA
BAPUAHT 1

Yacts A

Al. (16) YupocTute BbipaxeHue: 4sin® a —3+4cos’ « .
A2. (16) Borunciute: V/8a®

A3. (10) Pemnre ypaBHEHUE: sin x = —%

A4. (10) Pemnre ypaBHeHue: v4x—7 =3
AS. (16) Haitnure Bce mepBooOpasubie st PYHKIUU: f(x) =5x—4"

A6. (16) HaiinuTe npousBoaayro GpyHKuuu: y = x>-5x*7cos x
A7 (16) Beruucnuts: log: 125
5

AS8. (16) Pemmure HepaBeHCTBO: 7°~% > 49
A9 (16) Pemmre ypaBuenue: logs(x+2)=4
A10. (16) IocTpoiite rpaduk GyHkimu y = log X.

Yacts B

B1. (26) [lnomanps moJHOW MOBEPXHOCTH MPSMOYTOJBHOIO Mapajuiefielurneaa paBHa

136¢cm?, cTOpoHBI OCHOBaHMS4 c¢cM M 6 cM. Bplumciaure 00bEM NPAMOYTOJHEHOTO

napajuienenuneaa.

x(4x —12)
x—7

B2. (20) Pemmte HEpaBEHCTBO (METOJIOM MHTEPBAJIOB) < 0.
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B3. (20) Pemmre ypaBHEeHHE 2 - §5x%2_ () - 5%¥=§
B4. (36) Pemnte HepaBeHCTBO log, (2x +3)> log, s (x +1)

x—y=7
BS. (36) {log,(2x +y) = 3
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BAPUAHT 2

Yacts A

1

sin? «a

Al. (16) JlokaxuTe ToXIeCTBO: sin o + ctg % o +cos %o =

A2. (16) Borunciure: 1/125a12
A3. (10) Pemure ypaBuenue: 2cos x — 1 =0.

A4. (16) Pemmure ypasHenue: +/5x—3 =2

AS. (16) Haitnure Bce mepBooOpa3Hbie st PYyHKITUU: f(x) = Tx—2°
A6. (16) Haiinute npousBoaayro GyHknuu: y = x*-10x*4+3cos x
A7 (10) Beruucnuth: logz8 + logs125 + 1g100.

A8. (16) Pemmre HepaBeHcTBO: 237% > 16

A9 (10) Pemure ypaBHenue: log,(2x+1)=4
A10. (16) ITocTpoiite rpadux GyHkiuu y = logs x.

Yacts B

B1. (26) O6pa3yromias kKoHyca paBHa 4 CM, a YroJl IPH BEPIINHE OCEBOTO CEYCHUSI PABEH
90°. Haiinute 06beM KOHYCA.
(2x—7)4—-x)

B2. (26) Pemmte HEpaBEeHCTBO (METOJIOM HHTEPBAJIOB) .
r_

<0
B3. (26) Pemmure ypaBHenue 10-5" +5 =7

B4. (36) Perunte HepaBeHCTBO log,,(2x +5)< log, ,(x —4)

x+2y=3
BS. (30) {4)6—2'5 _
43 2
BAPUAHT 3
Yacts A

Al. (16) Jokaxwure Toxaectso: (1 — cos a) (1+ cos o) = sin 2a
A2. (16) Borunciure: V64al2

A3. (10) Pemure ypaBHeHHE: COS X = \/2_§

A4. (16) Pemnte ypasuenue: vV3x — 2 = 4

AS. (106) Haiinute Bce mepBooOpa3Hbie 1ig GyHKIMH: [ (X) = 5X + 7™
AG6. (16) HaiinuTe nponssoanyro GyHKIUK: y = X>-6X>+2sin X

A7 (16) Beruncnuthb: Ig5 + 1g2.

AS8. (16) Pemmre HepaBeHCTBO: 772 > 49
A9 (16) Pemmute ypaBuenue: logs(5x-1)=2
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A10. (16) IToctpoiite rpadux pyHkmu y = logs X.
Yacrs B

B1. (26) Haiinute 00beM Tena, KOTOPOE MOMYyUYCHO TIPH BPAIIEHUN KBaJpaTa CO CTOPOHOM

7 CM BOKPYT MPSAMOM, COEIUHAIOIIEH CEPEAUHBI TPOTUBOIIOJIOKHBIX CTOPOH.
(x-5)(3x—-1)

—X

B2. (26) Pemmrte HepaBeHCTBO (METOOM WHTEPBAJIOB >0

B3. (20) Pemure ypasuenue: 3* +4 3 1= 13

B4. (36) Pemte HepaBeHCTBO: log o3 (2x —4) > log oz (x + 1)

9**Y = 729

BS. (36) {3X_y_1 =,

BAPUAHT 4

Yacts A

Al. (16) doxaxute ToxmecTBO: (1 — sin o) (1+ sin a)) = cos o
A2. (16) Bouuciure: v/32a10

A3. (10) Pemmte ypaBHEHuUe: sin x = \/;

A4. (16) Peumire ypaBHenue: vV2x — 3 =4

AS. (10) Haiinute Bce nmepBooOpa3zubie 11t GyHKIuM: f (x) = 9x - 3*
AG6. (16) Haiinure nponssoanyro GyHknuu: y = 4x°+5x*+8sin x

A7 (16) Beruncnuts: log , 2 + log,,72.

AS8. (16) Pemmre HepaBeHcTBO: 472 > 64

A9 (16) Pemute ypaBuenue: logs(4x-1)=2
A10. (16) [TocTpotite rpaduk byakmmm y = logy; X.

Yacts B

B1. (26) O6pa3yroias KoHyca paBHa 6 CM U COCTABIISIET C TIJIOCKOCTHIO OCHOBAHUS YToJI B

30°. HaiiguTe mioia b NOJHOW MOBEPXHOCTH KOHYCA.
(x—6)(3x+12)
9—x

B2. (26) Pemmte HEpaBEeHCTBO (METOI0M UHTEPBAJIOR) >0

B3. (26) Pemmure ypaBrenne: 2X7 - 2x*1=12
B4. (36) Pemmute HepaBeHCTBO: log os (2x —3) < logos (x + 1)
Xx—y=3

BS. (30) {3X + 3 =128
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BAPHUAHT 5§

Yacts A

Al. (10) YmpocTtuTe BeIpakeHHe: cos o “tg o - 2sin o

A2. (16) Berunciute: V/81at®

A3. (16) Pemure ypaBHeHue: sin X = \/Z—E

A4. (10) Pemure ypaBHenue: V3x — 5 =2

AS. (10) Haiinure Bce mepBooOpaszubie 11t GyHKIUM: f (x) = 7x - 2*
AG6. (16) Haiiaure npoussoanyro GpyHkuuu: y = 4x°+3x*+2sin x

A7 (16) Beruncnnts: log , 4 + log,,36.

AS8. (16) Pemmre HepaBeHCTBO: 572 > 125

A9 (16) Pemmre ypaBuenue: logx(5 - x)=3
A10. (16) [TocTpotite rpaduk byakmmm y = logi, X.

Yacts B

B1. (26) O6pa3yroiias KoHyca paBHa 12 ¢M U COCTaBIISIET C TIIIOCKOCTHIO OCHOBAHUS YTOJI

B 30°. HalimuTe miomaap MOJHOM MOBEPXHOCTH KOHYCA.
(x—5)(3x+12)
10—x

B2. (26) Pemmte HEpaBeHCTBO (METOI0M UHTEPBAJIOR) >0

B3. (26) Pemmure ypaBrenue: 4¥ + 4% = 320

B4. (30) Pemmute HepaBeHCTBO: 10g 94 (4x — 6) < logos (x + 1)
2x—y=1

B5.(36) { by —

BAPUAHT 6

Yacts A

Al. (16) YopocTtuTe BeIpaXXxeHHUE: oS 0, - ‘Sin o ctg o
A2. (16) Borauciure: V625 al2

A3. (16) Pemure ypaBHEHHE: COS X = - \E

A4. (10) Pemure ypaBHeHue: V5x — 6 =2
AS. (10) Haiinute Bce mepBooOpaszubie 11t GyHKIUM: f (x) = 6 X - 3*

A6. (16) Haiinute nmpousBoaayro GyHKIMH: y = 2x°+9x2 - 5sin x
A7 (16) BeraucanTs: log, 44 — log,11.

AS8. (16) Pemure HepaBeHcTBO: 372 > 27
A9 (16) Pemute ypaBuenue: loga(6 - x)=2
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A10. (16) IToctpoiite rpadux pynkuu y = logys x.
Yacrs B

B1. (20) ) Haiinure 06beM Tena, KOTOPOE MOTYUYEHO MPY BPAIICHUH KBajipaTa Co

CTOPOHOM 9 CM BOKPYT NPSIMOM, COCTUHSIONIEN CEPEINHBI TPOTUBOIOJIOXKHBIX CTOPOH.
x(x —=5)
8+x

>0

B2. (26) Pemmte HEpaBeHCTBO (METOJOM WUHTEPBAJIOB)
B3. (26) Pemnre ypaBHenue: 8 2! - 2X =48
B4. (36) Pemute HepaBeHCTBO: log g4 (2X —3) = log o4 (X +2)

44 = 16

B5. (36) {4X+2y o

I1I. [TAKET 9K3AMEHATOPA

Il a. YCJIOBUA

Kosin4yecTBO BapUAHTOB 3aJaHUS JJIM1 IK3aMeHYoIerocs — 6
Bpemst BoinosiHeHus 3aganus 4 yaca
JK3aMeHAIIHOHHAS BeIOMOCTh

111 6. KPUTEPMM OHEHKU

Kpumepuu OUEHKU 6bINOIHEHUA paéombt

Ouenka Yucso 6217108, HE0OX0AMMOE ISl OJTYYEHMSI
OLIEHKHU
«3» (YIOBIETBOPUTEIHHO) 7-13
«4» (xopo1io) 14-19
«5» (OTIIMYHO) 20-22

JIucer corsiacoBanus

JdonmosHennsi u usMeHeHnsi K KOMILIEKTY @OC Ha y4eOHbIil rojg
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