MWHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIMN
denepanbHOE rOCYIapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPESKACHUE
BBICIIETO 00Pa30BaHUs
«BopoHeKCKHii rOCyJapCTBEHHBIN TEXHUUYECKUI YHUBEPCUTET

YTBepxkaeHo
B cocraBe 06pazoBaTenbHON MPOTPAMMBI
Vyebuo-meToanueckuM cosetoM BI'TY

21.02.2024 npotokoia Ne 6

OueHoYHbIe MaTEePHUAJIBI 10 Y4eOHOMY NMPeAMETY
VI1.04 MatemaTuka

CrnenuanbHoctb: 27.02.07 YpapieHrue KaueCTBOM MPOIYKIUH, ITPOIIECCOB U
ycayr (10 OTpacisiM)

Kpaindukanus BBINYCKHUKA. TEXHUK

HopmaTuBHbIii cpok 00yuenusi: 2 roga 10 mecsiiies

dopma 00y4eHHsI: OUHas

I'ox Hagama moaroroBku 2024 r.

[Iporpamma oOcyxaeHa Ha 3aCE€AAHUU METOIMYECKOEO géBeTa CIIK
14 deBpans 2024roga Ilpotokon Ne 6 /

T 4

4

[Ipeacenarens meroaunueckoro cosera CIIK <~ Cepreena C. H.

[Tporpamma o100peHa Ha 3acenanuu nenarorudeckoro cosera CIIK
16 deBpans 2024roma Ilpotokon Ne 5
ITpencenarens neparornyeckoro cosera CITK //////Z Jlonnosa H.A.

2024



OuenouHble MaTepuaisl o yueoHomy npeamety YI1.04 MatemaTuka
pa3paboTaHbl HA OCHOBE:

- (¢eaepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTENILHOTO CTaHIapTa
cpemHero o0miero o0pa3oBaHMsl, YTBEPKIACHHOTO TPHKa3oM MUHOOpHAYKH
Poccum ot 17.05.2012r. Ne 413 ¢ u3MeHEHUSIMU, BHECEHHBIMH TPHUKA3aAMHU
MunucrepcTBa npocsemienus Poccuiickon ®enepannn ot 12 arycra 2022r.
Ne732 u ot 27 nexabps 2023r. Nel028;

- (enepanpHOIl 00pa3oBaTENbHOW MPOrPAMMBI CPEIHETO OOIIETO

o0pa3oBaHusl, YTBEPXKICHHOM NpHKa3oM MMHHCTEpCTBA MPOCBEIICHUS
Poccutickoit @enepanuu ot 18 mas 2023r. Ne371;
- (¢eaepatbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa IO
CIICIMAIBHOCTH  cpeaHero mnpodeccuoHalibHOro obpaszoBanust 27.02.07
VYrpaBieHue KauecTBOM MPOAYKIIMH, MPOIECCOB U yCIyr (IO OTpacisiM),
YTBEPKIACHHOTO MprKazoM Munoopuayku Poccuu ot 14.04.2022r. Ne234

Opranuzanusi-pazpadorunk: BI'TY

Pazpabotuuku:

Pri6una Cernana JleonnnoBHa, npemnogaBaresnb BKK
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1 MACHOPT KOMILIEKTA OIIEHOYHOM JOKYMEHTAIIUA

1.1 OueHouHble cpeACTBA MpeIHAZHAYEHbI JJIsi OLICHKU PE3YyJbTATOB
ocBoeHust yueoHoro npeamera YI1.04 MatemaTuka.

dopmoil TTPOMEKYTOUHOM aTTecTalu 1Mo ydeOHomy npeametry YII.04
MaremaTnka SBISIETCS 5SK3aMEH C BBICTABJICHHEM OTMETKM II0 CHCTEME
«HEYJOBJIETBOPUTEIHHO/YIOBIETBOPUTEIHLHO/XOPOIIO/OTIUYHO, a TaKXKe
WHJIVBUAYAJIbHBIA  TPOEKT, C  BBICTABICHUEM OTMETKH IO  CHCTEME
«HEYIOBIETBOPUTEIbHO/YTOBIETBOPUTEIHHO/XOPOIIIO/OTIUIHON .

1.2 OueHouHble MaTepHAJbI Pa3pad0TaHbI HA OCHOBAHUMN:
- 00pa3oBaTENBHON MTPOTrpaMMBI 110 cneruanbHocTh 27.02.07 YmpaBnenue
KaueCTBOM IMPOAYKIIUH, IPOIECCOB U YCIYT (M0 OTPACIISAM);

— paboueil mporpammel yueOHoro npeameta YI1.04 MartemaTuka.

1.3 Heau nzyyenus yueonoro npeamera YI1.04 Maremaruka

- (opmMupoBaHMEe LEHTPAJbHBIX MAaTEMAaTUYECKUX MOHATHH (4YHUCIO,
BEJIMYMHA, TIeOMeTpuYeckas (Qurypa, nepemMeHHas, BEPOATHOCTb, (QYHKUUA),
00€eCIEeYnBaOIINX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTO
o0Opa3oBaHMsI 00yYarOIINXCS;

- ToJBeAeHHE 00yYaroIUXCsl Ha TIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KAOLIET0 MUpa, OHHMMAaHHE MATEMAaTUKU Kak
yacTu oOUIeil KyJIbTYphl YEIIOBEUECTBA,

- pa3BUTHE UHTEIUIEKTYaJbHBIX M  TBOPUYECKUX  CIIOCOOHOCTEN
oOyyarolmuxcs, I03HABAaTEIbHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHHS], UHTEPECA K U3YUEHUIO MATEMATHKU;

- dopmupoBaHre (PYHKIIMOHAIBHOM MaTEMaTUYECKOW TPAMOTHOCTH:
YMEHHUSl paclo3HaBaTh MATEMAaTHYECKHE acCleKThl B peaJbHBIX KU3HEHHBIX
CUTyallUsIX M TpH HU3YYEHUU JAPYIHMX Y4YE€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEN, (POPMyYJIMpPOBaTh UX HA SI3bIKE MATEMATHKU U
co3JaBaTh MaTEMaTHYECKUE MOJENHU, MPUMEHSTh OCBOEHHBIM MaTeMaTH4eCKUi
anmnapar i pelieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3a]a4, UHTEPIPETUPOBATh U
OLICHMBATh NOJyYECHHBIE PE3YJIbTATHI;

- (opMmupoBaHHE MPEICTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOH
KYJbTYPbI 1 OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAKOIUM MUPOM;

- (hopMHpOBaHKE MTPEICTABICHHS O MHOTOI'PAaHHUKAX U TeJlaX BPAIICHUS KaK
O B)XHEWIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIAIOIIMX OMUCHIBATH M U3y4aTh
pa3HbIE SIBJICHUS OKPY’KAOIIEr0 MHUPA;

dbopMHpOBaHKE YMEHUS PACIIO3HABATH HA YepTekKaxX, MOJCISIX U B peabHOM
MUpPE MHOTOTPAaHHUKH U TeJa BpallleHHUS;

- OBJIaJICHUE METOJAaMH pPEIlCHUs 337a4 Ha MOCTPOCHMS Ha U300PAKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

- (opMHpOBaHME YMEHHS OIEPUPOBATh OCHOBHBIMU MOHSATHSAMH O
MHOTOTpaHHMKAX U TeJIaX BPALIEHUs U UX OCHOBHBIMU CBOMCTBAMHU;



- OBJIAJICHUE AITOPUTMAaMM pELICHUS OCHOBHBIX THUIIOB  3ajad,
dbopMupoBaHHE yMEHUS MPOBOAUTH HECIOXKHBIE JOKAa3aTeNIbHbIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 € MPAKTUYECKUM COJICPKAHUEM;

- pa3BUTHE UHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yUarouxcs,
ITIO3HABATEIIbHOM  AKTUBHOCTH, HCCIEOBATEIbCKUX YMEHHH, KPUTHUYHOCTHU
MBIIUICHUS,

1.4 Tlnanupyemble pe3yibTaTbhl 0CBoeHHMsi ydeOHoro mpeaMera YII.04
Marematuka
JINYHOCTHBIE PE3VYJIbTATEI

1) rpak1aHCKOTO BOCHUTAHUS: CPOPMUPOBAHHOCTH T'PAXKIAHCKON MO3ULIUU
oOyuJarolerocsi Kak akTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOro 0OIECTBa,
IPEACTABICHUE O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA Pa3IMYHBIX
CTPYKTYp, SBJICHUH, MPOLEIYyp TpaxgaHCKOro oOliecTBa (BbIOOPHI, OMPOCHI U
JIpyroe), yMEHHE B3aMMOJEHCTBOBATh C COIMAJIbHBIMH HWHCTUTYTAMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

2) [aTpUOTHMYECKOrO BOCHUTAHMS: COOPMHUPOBAHHOCTb  POCCUNUCKOMN
IPaKIAHCKON HUICHTUYHOCTH, YBAXKEHHS K MPOIUIOMY M HACTOSIIEMY POCCHMCKON
MaTeMaTUKH, ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUHUCKUX MAaTEMATUKOB
U POCCUUCKOM MATEMATHYECKOW IIKOJbI, MCHOJIb30BAaHWE ATHUX IOCTHXKEHUU B
JIPYTUX HayKax, TEXHOJOTUSX, cPepax IKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCIUTAHHUSA: OCO3HAHHE AYXOBHBIX LIEHHOCTEH
pOoCCUICKOro Hapoza, c(popMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, STUYECKOIO
MOBEJICHUS], CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUUA HAYKU U
JEATEIbHOCTBIO YYEHOT0, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYHNBOIO
Oyny1mero;

4) 5CTETUYECKOr0 BOCIUTAHUA: ICTETUUYECKOE OTHOLIEHUE K MUPY, BKIIOYAs
ACTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pELICHUH,
paccy>XJ1IeHUi, BOCIPUUMYUBOCTh K MATEMATHUECKUM acClEKTaM Pa3JIMYHbIX BUJIOB
UCKYCCTBA;

5) ¢usuueckoro BocmuTaHUSA: CHOPMHPOBAHHOCTH YMEHHUS TPHUMEHSTH
MaTeMaTHYeCKHUe 3HAHHUS B MHTEpecax 3J0pPOBOro M Oe3omacHoro oOpasza »KU3HH,
OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3JI0POBbIO  (30pOBOE IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryJspHas Qu3nyeckas
aKTUBHOCTb), (PU3WYECKOE COBEPUICHCTBOBAHME TMpPU 3aHATUAX CIOPTHUBHO-
0370POBUTENBHON JEATEIbHOCTBIO;

6) TpPyIOBOTO BOCIUTAHUS: TOTOBHOCTb K TpPYAY, OCO3HAHUE LIEHHOCTHU
TPYIOTIO0Us, UHTEPEC K PAa3NUYHBIM cepaM MpoPecCUOHANBHON AeSTeNbHOCTH,
CBS3aHHBIM C MATEMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP Oymyriei
npodeccuu M peannu30BbIBaTh COOCTBEHHBIEC >KM3HEHHBIE IUIAHBI, TOTOBHOCTHh U



CHOCOOHOCTh K MaTeMaTUYECKOMY OOpa30BaHHIO M CaMo0Opa3oBaHUIO Ha
NPOTSKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTMBHOMY YYaCTUIO B PpELICHUU
MPaKTUYECKUX 3a]1a4 MaTEMaTHUYECKON HApPaBICHHOCTH;

7) OSKOJOTUYECKOTO BOCHUTAHHS: COOPMHUPOBAHHOCTH HKOJIOTHUYECKOM
KyJbTYpbl, IIOHUMAHWE BIMSIHUSA COLMAIBHO-D)KOHOMHYECKUX IIPOLIECCOB Ha
COCTOSIHME MPUPOJHON U COLMAIIBHOM CpeJlbl, OCO3HAHKE TTI00AIBHOIO XapakTepa
HKOJIOTUYECKUX IPOOJIEM, OPUEHTAIMs HAa IPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUN
JUIS peleHus 3a/1a4d B 00J1acTU OKpY KaoIlel cpebl, IIaHUPOBAaHUE MTOCTYIIKOB U
OLICHKM UX BO3MO>KHBIX ITOCJIEACTBUI JI1 OKPY’KAIOIIEH Cpebl;

8) LIEHHOCTHM HAy4YHOI'O MO3HAHUSA: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHM M OOIIECTBEHHOMU
NOPAKTUKH, [MOHUMaHME MaTEeMaTHYeCKOM Haykh Kak cdepbl YeI0oBEUeCKOn
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 Pa3BUTHUS LMBWIN3ALMH,
OBJIAJICHUE S3BIKOM MAaTE€MaTHKHM M MaTeMaTH4YeCKOW KYJbTypOH KakK CpEeACTBOM
IIO3HAHNS MHpPA, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO M HCCIEN0BATEIBCKYIO
NEeSATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VJIBTAThI

Ilo3naBaTebHbIE YHMBePCAIbHbIE YUeOHbI€ el CTBUSA

ba3oBble jornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy TMOHATUSAMH, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS i1 O0OOIIEHUS U CpaBHEHUs, KPUTEPUH NPOBOJAMMOIO aHAJIU3a;
BOCIPUHUMATh, (POPMYJIUPOBATH U MPeoOpPa30BbIBATh CYKACHUS: YTBEPAUTEIbHbIC
U OTpHILIATEIbHbIC, €IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUUS
B (hakTax, MAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MpEAaratb KpUTECPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JeNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHU, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeNIbCTBA MaTEeMaTHUECKUX
yTBEpXKACHUA (MpsAMbIe W OT TMPOTHUBHOTO), BBICTpaWBaTh AapTyMEHTAIIUIO,
MPUBOIUTH IPUMEPHI K KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBI; BBIOMpATh CIOCOO perieHus yuyeOHoW 3amayu (CpaBHUBATh HECKOJIHKO
BapHAaHTOB PEILIEHU, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibcKkie AeHCTBHUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUM HHCTPYMEHT IO3HaHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;



IIPOBOJUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYecKOTro 00beKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 0ObEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSATENIbHO  (OPMYIUPOBAaTh OO0OOIIEHUS W  BHIBOABI  IIO
pe3ynbraTaM  NpPOBEACHHOTO  HAOMIOAEHUS,  HMCCIEAOBaHUSA,  OLICHHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3MPOBATh BO3MOYKHOE PA3BUTHE IMIpOIEcca, a TAKXKE BBIABUIAThH
IIPEATIOIOKEHNS O €T0 PA3BUTHUN B HOBBIX YCJIOBHSIX.

PaGora ¢ undpopmaumeii:

BBISIBJIAITH 1e(ULUTH UHPOpPMALMK, JaHHBIX, HEOOXOIMMBIX U1 OTBETa Ha
BOIIPOC U JUIsI pELICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PA3JIIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO pa3IUYHbIX BUAOB U (popM
IIPEICTABIICHHUS;

CTPYKTYpPUPOBaTh MH(GOPMAIIUIO, MPEACTABIATh €€ B pa3iudHbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uH(popMaIuu 1o CaMOCTOSATEJIbHO
c(OpMYITUPOBAHHBIM KPUTEPUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe JeHCTBUSA:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUIMU U
HEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTh INOSCHEHUS 110 XOJYy pELICHUs 3a/laud,
KOMMEHTHPOBATh NOJy4EHHBIN PE3YJIbTAT;

B X0JIe OOCYKJEHHS 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYkIaeMOil TeMBbl,
npoOJyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELIEHMs], CONOCTABIATh CBOM CYXKIEHUS C CYXKJICHUSAMH JPYTMX YYaCTHUKOB
nuarnora, oOHapy>KMBaTh Pa3jiM4yMe€ M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATH PE3YJIbTaThl PEIICHUS 3a]a4M, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEHN ay IUuTOPHUH.

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 33aJ1a4M, BHIOMPATh CIIOCOO PELICHHUS C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGpOpMaIUy.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJIEKT:

BJIQ/JIETh HaBBIKAMU  [IO3HABATEIbHOW  peQIeKCMM KaKk  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CcaMONMPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3ysbTaTa pEHIeHUs
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUAETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELIECHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HallICHHbIX OIIMOOK, BBIABICHHBIX TPYJAHOCTEH; OLIEHUBATh COOTBETCTBUE
pe3ynbrata LEId U YCIOBHUSIM, OOBSICHATH MPUYMHBI JOCTHKEHUS WIIH



HEJOCTH)KEHUSL PE3YJIbTATOB JEATENBHOCTH, HAXOJAUTh OIIMOKY, aBaTh OLIEHKY
NpUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eAITEIbHOCTD:

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHAWBHYaJIbHOM
paboThl TpU pemIeHUH YyYeOHBIX 3a4ady, MNPUHUMATh LEdb COBMECTHOU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3aIllMI0O COBMECTHOM pabOThI, paclpenensTh
BUJIBI pabOT, IOTOBAPUBATHCS, 0OCYKIATh MPOLIECC U pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acCTBOBaTh B IPyNIoOBbIX dopmax paboThl (0OCYXJIeHHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD) U UHBIE), BBITOJIHATH CBOIO 4acTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTMMHU YWIEHaMU KOMaH/1bl, OLIEHUBATh KAUECTBO CBOETO BKJIAJ1a
B O0mMi TOPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  y4aCTHUKAMU
B3aMMOJCHCTBHUSL.

[MPEAMETHBIE PE3VJIBTATHI

Yucia 1 BbIYHCTEHHA:

OTEPUPOBATH TOHATUSIMHU: PAIMOHAIBHOE U JEHCTBUTEIBHOE YHCIIO,
HaTypajibHOE, LIEJIOE YHCII0, OOBIKHOBEHHAs W JECATHUYHAs JIpoOb, MPOLIEHTHI,
MCIIOJb30BaTh MPU3HAKH IETUMOCTH IIENIBIX YHCET, PAa3JI0KEHUE YMCIa Ha TIPOCTHIE
MHOJKUTENH ISl pEIICHUS 3a/1a4;

BBITIONHATh  apudMETHYECKHE  OMepalud C  palUOHAIBHBIMH U
NEHCTBUTENbHBIMU YUCIIAMU;

BBIMOJIHATH MPUOIMKEHHBIE BHIYMCIICHUS, UCIIONIb3YS MIPaBUia OKPYTJICHHUS,
JieNaTh IPUKUAKY U OLIEHKY pe3yJbTaTa BHIYMCIICHUM;

OTNIepUPOBATh NOHATUSMU: CTENEHb C LIEJBIM U PALIMOHAIBHBIM ITOKa3aTeleM,
CTaHJapTHas ¢opma 3amucu JEHCTBUTEIBHOIO 4YHCIA, KOPEHb HaTypaJIbHOM
CTEIIEHHU, UCII0JIb30BATh MOAXOASAILYI0 (POPMY 3aITUCH ACHCTBUTEIBHBIX YUCEI IS
peleHus MPaKTHUECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX;

OTIEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC W TaHT€HC MPOU3BOJILHOTO yTJIa,
MCTIOJIb30BaTh 3aIMCh MTPOM3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUUYECKIE
byHKIUY;

OTIEpUPOBATH MOHITHIMH: JIOTApU(PM YHUCIIA, JECATHYHBIC M HaTypallbHbIC
JgorapuMsl.

YpaBHEeHUS U HEPABEHCTBA!

ONEepUPOBATh MOHSTUSAMU: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO, LEJOE,
palroHaabHOE, UPPALIMOHAIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
yYpaBHEHUE;

BBITIOJHATh MPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUUYECKHE YPABHEHUS;

BBITIOJHATh MPEOOpa3OBaHusl LEJbIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPXEHUH U PelaTh OCHOBHBIE THITHI IIEITBIX, PAIMOHATLHBIX U UPPAITMOHATEHBIX
YPaBHEHUI U HEPABEHCTB;

NPUMEHATh YPAaBHEHUS U HEPABEHCTBA JUIsl PELIEHHUs] MATEMaTUYECKUX 3a]1a4
¥ 3371a4 U3 Pa3IM4YHbIX 001acTell HAyKH U PeasIbHOM KU3HU;



MOJICIMPOBaTh pEAJIbHbIE CUTyallUM Ha s3bIK€ aireOpbl, COCTaBJIAThH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNIU C MCIIOJIb30BAHUEM arapara anreopsi;

IMPUMEHATHh CBOMCTBA CTENEHHM s NPeoOpa3OBaHMS  BBIPAXKECHHI,
ONEpUpPOBaTh MOHATHUSIMH: MOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO, pEIIaTh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHHUI U HEPABEHCTB;

BBITIOJHSATH MpeoOpa30oBaHusl BBIPAXKEHUH, COACPKAIINUX JIOTapUPMBI,

ONEpUPOBATh MOHATHUAMHU: JIOTAPUPMHUUECKOE ypaBHEHHUE U HEPABEHCTBO,
pelaTh OCHOBHBIE TUIIBI JIOTaPU(PMHUUECKUX YPAaBHEHUIN U HEPABEHCTB;

HaXOAUTh PELICHUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUPOBaTh MOHATHUAMU: CHCTEMA JMHEWHBIX YPAaBHEHUU U €€ pelIeHUeE,
VCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH JJI PELICHNS IPAKTUYECKUX 3a1a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJEJIUPOBATh pPEAbHbIE CUTYallMM Ha SA3bIKE€ aire0pbl, COCTABIATH
BBIDAKEHHS, YpaBHEHUS, HEPABEHCTBA M CHUCTEMbl [0 YCIOBUIO 3a/1ayH,
MCCJIEI0BATH MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

DOYyHKUMU U TPAPUKH:

ONepUpOBaTh MOHATUAMM: (PYHKIUS, CIOCOOBI 3aJaHus (PyHKIHH, 00JaCTh
ONpEJENECHUs] U MHOXKECTBO 3HAuYeHM (PyHKUuU, Trpaduk (yHKIHH, B3aUMHO
oOpaTHbIe (DYHKIINH;

OTIEpUPOBATH MOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKINH, HYJIH (QYHKLUH,
OPOMEXYTKH 3HAKOIOCTOSHCTBA, IepuoanyecKas (PyHKUUS, TMPOMEXYTKU
MOHOTOHHOCTH  (PYHKIIMH, TOYKM JKCTpemMyMma (yHKIMH, HauOosblliee U
HauMEHbIllee 3HAYeHHUs (QYHKIUM Ha TPOMEXKYTKE, HCIOJIb30BaTh HX IS
UCCIeN0BaHUs (PYHKIUH, 3aJaHHOUN rpaduKkoM;

UCIIONb30BaTh TpaduKku (PYHKUMN A1 pElIeHUs ypaBHEHUH; CTPOUTH U
yuTaTh rpaQuKU JUHEHHOM (YHKIUH, KBagpaTHYHON (PYHKUIMHU, CTENEHHOU
(YHKIIUU C LETBIM TTOKa3aTeIeM;

OMepUpOBaTh MOHATUSIMU: TpadUKHU IMOKA3aTENbHOU, JIorapu(pMUUecKoil u
TPUTOHOMETPUUECKUX (YHKUUNA, U300pakaTh UX HA KOOPJAMHATHOW MIIOCKOCTH U
UCITIOJIB30BATh JJI PEIICHUs] YPABHEHHUI U HEPABEHCTB;

U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTU TpaUKy JTMHEHHBIX YPABHEHUN U
MCITOJIB30BATh UX JUISl PEILIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHU;

UCIONB30BaTh Tpaduku (QYHKIMA JUIsI HMCCIEJOBAHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHON
KU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana mareMaTH4eCcKOro aHaJIM3a:

ONEpUPOBATh MOHATUAMU: IOCJIEIOBATEILHOCTh, apUpMeTHUecKas MU
reoMeTpuyecKas Mporpeccuu; OneprupoBaTh MOHATUAMU: OECKOHEUHO yObIBAIOLIas
reoMeTpuyecKas Mmporpeccusi, CyMmMa OECKOHEYHO YObIBaroOIIed IeOMETPUYECKON
IPOrpeCcCuy;

3aJ1aBaTh IOCJIEOBATEIBLHOCTH PA3JIMYHBIMU CIIOCOOAMU; HCIOJb30BaTh
CBOMCTBA IOCJIEJOBATEILHOCTE M MPOTPECCUM [UIsl PELIEHUs pEaJIbHbIX 3a]ad
IPUKIIAJHOTO XapaKTepa.



OIEpUPOBATh MOHATUSMU: HENpPEphIBHAS (PYHKIMS, IPOU3BOIHAS QYHKIUH,
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM ISl pEeIICHUS
3a]1a4; HaXOAUTb IIPOU3BOJIHBIE TIEMEHTAPHBIX (DYHKINN, BEIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHII;

MCIIOJIb30BaTh MPOU3BOAHYIO JJIs UCCIIEOBaHUS (DYHKIIMKM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3YyIbTaThl UCCIEAOBAHUS K IOCTPOCHHIO TPapUKOB;

WCIIOJIB30BaTh NMPOM3BOAHYIO JUIS HAXOXKICHHs HAWJIy4dlIero pELICHUs B
IIPUKJIAJHBIX, B TOM YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax;

ONEpUpPOBaTh TOHATUSAMU: NEepBOOOpa3Has U  MHTErpaj, I[OHUMATh
reOMEeTPUYECKUN U PU3NYECKUI CMBICI HHTETPaa;

HaXOAUTh NMEPBOOOPA3HbIE JIEMEHTAPHBIX (PYHKIIMM, BBIUUCIATH WUHTErpall
o ¢hopmyiie Herorona—JleiiOnuia;

pelaTh NPUKIaIHbIE 3a4a4i, B TOM YHUCIE COLUAIBHO-DKOHOMUYECKOIO U
(bu3MYecKOro xapakrepa, CpeJICTBaMU MATEMATHYECKOTO aHAIN3A.

MHoKecTBa M JIOTMKA!

ONEPUPOBATh MOHATUSMH: MHOYKECTBO, OIIEPAllMH HAJ MHOKECTBAMM;
WCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapaTr Uil OIMCAHUS pPEaTbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

ONEPUPOBATh  MOHATUAMM: ONpPENEIICHNE,  TEOpEMA,  CIEACTBUE,
JI0OKa3aTEIbCTBO.

Crepeomerpus:

ONEpUpPOBaTh MOHATUIAMH: TOUYKA, NpsIMasi, INIOCKOCTh; IPUMEHSTh aKCUOMBI
CTEPEOMETPUH U CIIEACTBUSA U3 HUX IIPU PELICHUU T€OMETPUUECKUX 3a1ay;

ONEpUPOBATh NOHATUAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD IPSMBIX
U IJIOCKOCTEM;

KJIacCU(PUIMPOBATh B3aWMHOE PACIOJIOKEHUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE;

ONEPUPOBATH TMOHATHUSAMU: JIBYTPAHHBIA YIrOJI, TPAHW JABYTPAHHOIO YTIJa,
pedpo ABYTpaHHOTO yTiia, JUHEHHBIA Yrojl JBYIPAHHOIO yrIia, IpajycHas Mepa
JIBYTPaHHOTO yTJIa;

OMEepUPOBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMTYKIBIM W HEBBITYKJIbINA
MHOTOTPAaHHHUK, JJIEMEHTbl MHOTOTPaHHWKA, MPABUIBHBIA  MHOTIOTPaHHUK;
pacro3HaBaThb ~ OCHOBHbIE  BHJbl MHOTOIPAaHHUKOB (NMpamMuja, IpU3Ma,
IpSIMOYTOJIBHBIN Mapaienenumes, Kyo);

KJacCU(UIMPOBAaTh  MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBAaHUA  JJIA
KJacCU(pUKaUUU (BBIMYKJIble W HEBBINYKJIbIE MHOTOTPAHHUKH, TPaBUIbHbBIC
MHOTOI'PAaHHHKH, PSMbIE U HAKJIOHHBIE TPU3MBbI, TAPAJIJIEIICTIUIIEIb]);

ONEPUPOBATH MOHATUAMHU: CEKYIAs IIIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB;
OOBSICHATH PUHIUIBI TOCTPOCHUS CEUCHUMN, UCTIONB3YsI METOJ CIIE/I0B;

CTPOUTh CEUECHHMS MHOTOIPAHHUKOB METOJAOM  CJIEIOB,  BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (UIYp: BUA
CBEPXY, COOKY, CHU3Y;

pelaTh 3aJa4i Ha HAX0KJICHUE N'€OMETPUUECKUX BEJIMYMH 0 00pa3LaM Win
QITOPUTMAM, IPHUMEHSS HW3BECTHBIC AHAIUTUYECKHE METOABl IIPU PEIICHUU
CTaHAAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI



TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPEILMBAIOIINMUCS TPSIMBIMU;

peliaTh 3aJa41 Ha HaX0XKIEHUE T€OMETPUUECKUX BEJIMUMH M0 00pa3iaM mWin
aITOpUTMaM, TPUMEHSS HM3BECTHBIC aHAJUTHUYECKHE METOJbl MPHU PELICHUH
CTAaHJAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHHUE YIJIOB  MEXIy
CKPCIIMBAIOIIMMUCS TPSIMBIMH, MEXIYy MNPAMOM M  IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPaHHBIX YTJIOB;

BBIUUCIATh OOBEMBI U IUIOIIAIU [MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMUJa) C IPUMEHEHUEM (POPMYJI, BBIYUCIIATH COOTHOIIEHHS MEXTY TUIOIIA MU
HOBEPXHOCTEH, 00bEMaMU 1O0JJOOHBIX MHOTOTPaHHUKOB;

ONEpUPOBATh MOHATHUAMU: CHUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BJIEKaTh, MpeoOpa3oBbIBaTh U HUHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKAaX; MPUMEHAITh T€OMETpUUECKUE (PaKThI AJISl PEIICHUS CTEPEOMETPUIECCKIX
3a7a4, MPEATNOaralonuX HECKOJIBKO IIaroB PEIICHHs], €CIIM YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMeE;

OPUMEHSTh TPOCTEHIME MPOrpaMMHBIE CpPEICTBA W AJIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CHUCTEMBl TPU PEIICHUH CTEPEOMETPHUUECKHX 3a/ay;
IPUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAC U KU3HH,
pacro3HaBaTh MPOSBIECHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

OPUMEHATh MOJYYCHHbIC 3HAHHUS Ha MPAKTUKE: aHAIU3UPOBATh pealibHbIE
CUTyalldd U TPUMEHATh M3YUYEHHBbIC TMOHATUS B IMPOLIECCE IOUCKA PELICHHS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHM, MCCIEA0BaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsbl, peiaTh
MPAKTHYECKHE 33/1a4M, CBA3aHHBIC C HAXOXKJICHIUEM I€OMETPUYECKHUX BEITHUNH.

OTIEPUPOBATH TOHATUSAMH: IIMIIMHAPUYECKAsT TOBEPXHOCTh, 0Opasyroune
WIMHIPUYECKON TOBEPXHOCTH, IIMIIMH/P, KOHMYECKask IOBEPXHOCTh, 00pa3yromne
KOHUYECKOW TOBEPXHOCTH, KOHYC, cpepruieckasi TOBEPXHOCTH;

pacno3HaBarh Teja BpalleHus (UUIUHAP, KOHYC, cepa u map); oObACHSITH
CIIOCOOBI MOTYUYEHUS TEN BPALLCHUS;

KJIaCCU(PUIIMPOBATh, B3aUMHOE pacloioxkeHne chepsl U  IIOCKOCTH;
ONEpPUPOBATh MOHITUSAMM: IIIAPOBOM CErMEHT, OCHOBAaHME CETMEHTa, BBICOTA
CerMEHTa, IIApOBOM CIJIOM, OCHOBAaHME IIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIUUCIATH OOBEMBI M  IUIOMIAAM [OBEPXHOCTEH Tea  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopmyT;

OTIEpUPOBATH MOHATUSIMHI: MHOTOTPAHHUK, BIUCAHHBIN B CPepy U OMUCAHHBIHI
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WJIM TEJIO BPaIllCHMUS;

BBIUMCIISITH COOTHOILIEHUSI MEXIY IUIOUIAIIMU MOBEPXHOCTEN U 00BEMaMU
IOJOOHBIX TENT;

n300pakarb M3ydaeMmble (QUIypbl OT PyKH M C IPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;



BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y, CTPOUThH CEUCHHUS TN BPAIICHUS;

U3BIIEKAaTh, HMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX;

OIIEpUPOBATH IIOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBINIOJIHATh JCUCTBUSL CJOKEHUS BEKTOPOB, BBIUWTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHM 00JIaAat0T;

IIPUMEHATH IIPABUIIO MTApAJLIIEIICIIUIIECAA;

OIEPUPOBATH NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJl MEXKIY
BEKTOpPaMH, CKaJsIpHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI;

HAaXOJUTh CYMMY BEKTOPOB U IIPOU3BEACHNE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOPaMH, CKaJIPHOE IPOU3BEACHUE, pPaACKIaAblBaThb BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPaM;

3a1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMUHAT;
IPUMEHATh T€OMETPUYECKUE (PAKThl IJIsl PELIECHUS CTEPEOMETPUYECKUX 3a/ad,
IIPEIIOJIAararoMx HECKOIBKO IIaroB PeLICHUs, €CIIA YCIOBUS IPUMEHEHHUS 3a/1aHbI
B IBHOU (popme;

pelmars NpoCTEUIINEe T€OMETPUYECKUE 3aJauyd HAa IIPUMEHEHHE BEKTOPHO-
KOOpPAUHATHOI'O METO/A;

pemars 3aJayd Ha JI0KA3aTelbCTBO MATEMATHMYECKUX OTHOLICHUH U
HaX0XJI€HWE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, NpUMEHss
U3BECTHBIE METOIBI IIPH PELLIEHUU CTAHAAPTHBIX MaTEMaTUYECKHUX 3a1a4;

IPUMEHATh NPOCTEUIIME IPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1aY;

MIPUBOJUTH NPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKA3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE;

IIPUMEHATH IOJyYCHHbIC 3HAHUSA HaA NPAKTUKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallud W IIPUMEHATh W3YUYCHHBIE IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTEeMaTUYeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallud Ha A3bIKE T'E€OMETPUM, MCCIEAOBATH IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsbl, pemaTh
[IPAKTUYECKUE 3a1a4U, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYUH.

Teopust BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJIUILIBI U TUATPAMMBL;

ONEepUpPOBaTh  MOHATUSIMU:  cpeAHee  apudmernyeckoe,  MeaHaHa,
HauOoJbllIee, HAUMEHbIIee 3HaUeHUE, pa3MaX MacCHBa YMCIIOBBIX JaHHbIX;

OMepUpOBaTh MOHATUSAMU: CIyYaWHBIM HKCIEPUMEHT (OMBIT) U CllydailHOe
COOBITHE, DJIEMEHTapHOE COOBITHE (RJIEMEHTApHBII HCXOM) CIy4ailHOIo OIbITA,
HaXOJUThb BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMHM COOBITUSIMU,
HaxXOAUTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIy4alHBIX
DKCIEPUMEHTAX;



HaXOJUTh U (POPMYITUPOBATH COOBITHS: IEpeceyeHue U O0bEANHEHUE JaHHBIX
COOBITUH, COOBITHE, TPOTHBOIOJIOKHOE JA@HHOMY COOBITHIO, TOJIb30BATHCS
auarpaMMamu Jisepa u GopMyJIIoi CIIOKEHHS BEPOSITHOCTEH TIPH PEIICHUH 3a/1a4;

OTNEPUPOBATH MOHITUSIMU: YCIOBHAsI BEPOATHOCTh, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IOMOIIBIO MPABWIA YMHOXKEHHUS, C IOMOIIBIO JIepeBa
CJIy4alHOTIO OIIbITA;

MPUMEHATh KOMOMHATOPHOE MPaBWJIO YMHOXKEHUS TPU PEIICHUH 3ajiay;
ONEPUPOBATh MOHATUSMH: MCHBITAHUE, HE3aBUCHUMbBIE HWCIBITAHUS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJdaya, HaXOAUTh BEPOSTHOCTH COOBITUNA B CEpUH
HE3aBUCUMBIX MCIBITAHUN /10 TIEPBOIO YCIeXa, HAXOIUTh BEPOATHOCTU COOBITHI B
cepuM UcnbITaHul bepHyIuu;

ONIEpUPOBATh  NOHATUSMM:  CJIydalHas  BEJIMYMHA,  pacIpeleiICHUe
BEPOSITHOCTEN, TMarpamMMa pacupeeacHusl.

CpaBHUBaTh  BEPOSTHOCTA  3HAYCHUM  CIy4YalHOW  BEJIUYUHBI IO
paCIpEeNEIEeHUIO WIH C IIOMOIIBIO AUArPAMM;

ONEPUPOBATH MOHATHEM MATEMATUYECKOTO OKUAAHUS, IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSIETCS MaTEMAaTUYECKOE OXKHUAAHUE CIIyYaWHOW BEIWYMHBI HAXOIUTH
MAaTeMaTHYECKOE 0KUIAHNE 110 JAHHOMY PACIPENEIICHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YHCEIT;

MMETh IPEACTABIEHNE O HOPMAIIBHOM PACIIPEIECIICHNH.



1.5 Iloka3zaTesm M KpPUTEpUHM OIEHUBAHUA Pe3yJbTATOB OCBOEHUS
yueoHoro npeamera YII 04. MaremaTtuka

OcHOBHBIE BH/IBI OcHoOBHBIE Kpurtepun TemaTnueckue HanmenoBanue
AesITeJIbHOCTH MoKa3aTeJn OLIEHKH 0JI0KH, TEMBI OLICHOYHBIX CPEACTB
olyuaromerocs OLeHKH Texymuii IIpomexyTouHna

pe3yJabTaTa KOHTPOJIb sl aTTeCTAIMSA
1 3 4 5 6 7
[

Hcnonb3oBathb 1)ucnons3yer IIpaBunbHOCT Tema 1. OunenouHoe OunenouHoe

TEOPETHUKO- pedr OCHOBHBIE b MHoxkecTBa cpeacTBO cpeactso 3.1

MHO’KECTBEHHBIH TIOHSATHS, ITonxoTa PalMOHAJIBHBIX 2.1,

ammapat I TEPMUHEI CamocrosiTens " OueHo4Hoe

OTIMCAHUS X0/ 2)uznaraer HOCTb JeifiCTBUTE/IbHBI CpeacTBO

peleHus (mepeuucnser, (6e3 X YHcell. 2.2,

MaTeMaTHIECKUX Ha3bIBACT) JIOTIOJTHUTEINb PanuonaabHble

3aj1ad, a TaKKe CYIIECTBEHHOE HBIX YPaBHeHHUs U

peasbHBIX coJiepKaHue HaBOJAIIUX HEepPaBeHCTBA

IIPOLIECCOB U BOIIpOCa BOIIPOCOB)

SIBJICHUH, NIpU 3)mpuBoaUT

peIleHN! 3a7jad U3 | IpUMepHI

JpYTUX y4eOHBIX 4) ocy1ecTBIsAET

MPEIMETOB. otoop

OnepupoBatb HY>KHOHI

MIOHATHAMHU: nHpopmanuy s

pannoHalIbHOE BBINTOJTHEHHSA

YHCIIO, MIPAaKTHYECKUX

NIEWCTBUTEIBHOE 3aJIaHNH,

YHCIIO, pemaer

OOBIKHOBCHHAS 3a71a4u,

Z[p06b, JACCATUYHAA HCTIOJIB3YCT
JpoOb, IPOLEHTHI. | GOPMYJIbI,

BhInonHATE TPOBOJIUT
apupMeTHICCKHE BBEIYHCIICHHUS,
OTIeparyy ¢ 5) 000CHOBBIBaET

pAllMOHATBHBIMU U | CBOU
JNCUCTBUTEIbHBIMA | JIEHCTBHS,
YHCTIAMU; OTBEYAeT Ha
pUOTMKEHHBIC JIOTIOJTHUTETbHEIC
BBIYHCIICHUS, BOTIPOCEI
UCTIONB3YS 6) cobmonaer
TpaBUIIa TEXHUKY
OKPYTJICHUS. 0e30MmacHOCTH
Jenate NpUKUAKY
1 OLICHKY
pe3yibTara
BBIYHMCIICHUH.
OmnepupoBatb
TTOHSATHUSIMHU:
TOXJIECTBO,
ypaBHCHHE,
HEPaBEHCTBO;
enoe u
panuoHaIbHOE
ypaBHEHHE,
HEpPaBEHCTRBO.
BoinonHaTe
npeoOpa3oBaHus
LEJTBIX u
palMOHATBHBIX
BBIPaKEHUIL.
Perrate  oCHOBHBIC




THIIBI LEIBIX
HppalOHAIbHBIX
YpaBHEHUH u
HEpPaBEHCTB.
IIpumensats
palMoHabHbIE
ypaBHEHHUS u
HEpaBEeHCTBAa  JJIA
peleHus
MaTEMaTHYECKUX
3a1a4 M 3ajad M3
Pa3IMYHBIX
obnacteii Hayku U
peajbHOM JKU3HU

OmnepupoBatb l)ucmonesyer [IpaBuinbHOCT Tema 2. OueHouHoe OueHouHoe
TIOHSITHSIMH: pe4H OCHOBHBIE b DYHKINU U cpeacTBO cpenctio 3.1
(byHKIMA, criocoObl | MOHATHS, ITomHOTA rpadguxu. 2.1,
3amaHus (QPYHKIMH, | TEPMHHBI CamocTrosiTens Crenens ¢ OuenouyHoe
B3aMMHO OOpaTHBIE | 2)U3naraer HOCTb eJbIM CpeACTBO
¢byHkuu, 00macTh | (MEpeUHCIseT, (6e3 nmokasartejieM 2.2,
orpeeICHUs U | Ha3bIBaeT) JIOTIOJTHUTEIb

MHOECTBO CyIIeCTBEHHOE HBIX

3HAYCHUH coJepKaHue HaBOJSIINX

¢yHKIMH, TpaduK | Bompoca BOIIPOCOB

GbyHKIHNT; 3)npuBoauT

4ETHOCTH U | TIPUMEpPHI

HEYETHOCTH 4) oCcymIeCTBIISICT

GbyHKIMH, Hynu | oTbop

GbyHKIHY, HY>KHOH

MIPOMEXKYTKH uHbopManum 1Jst

3HAKOIOCTOSHCTBA. | BBIMOJHEHUS

BeinosnssaTh HPaKTHYECKUX

mpeoOpa3oBaHus 3aJaHHH,

CTeTIeHEH ¢ IEeNBIM | pemiaeT

ITOKa3aTeseM. 3aa4m,

Hcnonp3oBath HCTIONB3YeT

CTaHJAPTHYIO (bopMyIIHL,

bopmy 3aIUCH | TIPOBOJUT

JISUCTBUTEIHHOTO BBIYHCIICHHS,

YHcTa. 5) 060CHOBBIBaET

®opmynupoBaTh M | CBOU

WLIIOCTPUPOBATH JIeHCTBHS,

rpadugecku OTBEYAET HA

CBOMCTBa JTIOTIOJIHUTEIIbHbIE

CTETICHHOU BOIIPOCHI

¢GyHKIHN. 6) cobmonaer

Bripaxars TEXHHUKY

dbopmynamu 0e3omacHOCTH

3aBUCHMOCTH

MEXIy

BEJINYMHAMHU.

Hcnons3oBath

udpoBbIe

pecypcbl Ut

MOCTPOCHHUS

rpadukoB

GyHKIMU u

N3yYCHUS ux

CBOMCTB

dopMynupoBaTh, 1)ucnonb3yer IIpaBunsHOCT Tema 3. Ounenounoe Ouenounoe
3aIMChIBATh B | peYu OCHOBHBIE b Apupmernieckn CpeacTBo cpeactso 3.1
CHUMBOIHNYECKOMN MOHSATHS, ITonnora il KOpeHb N—o¥ 2.1,
dhopme 1 | TEPMHHBI CamocTrosiTens CTeneHu. OueHo4yHoe
WUTIOCTPUPOBATH 2)uznaraeT HOCTD HppanuoHajbH




puUMepaMu (mepeuncser, (6e3 ble YpABHEHHS U CcpeacTBo
CBOWCTBa KOPHA N- | HA3HIBACT) JIOTIOJTHUATEND HepaBeHCTBa 2.2,
oM CTETIeHH. | CYIIECTBEHHOE HBIX

BrImonssaTs COJICpKaHUC HaBOISINX

npeoOpa3oBaHus BOIpOCa BOIIPOCOB

HUPPaLUOHAIILHBIX 3)mpuBoauT

BBIPAKCHUIA. TIPUMEPBI

Pemwats ocHoBHBIE | 4) OcylIeCTBIISIET

THIIBI oTbop

HppaIOHAIBHBIX HYKHOU

YpaBHEHHHA " | nHpOpMAIIH I

HEPaBEHCTB. BEITIOTHEHUS

[IpumensaTr NI | MPAKTHYECKUX

pelieHus 3a/laHuH,

pPa3IMYHBIX 3a]ad | perraet

UppalroHaIbHbIE 3aj]a4H,

ypaBHEHHS U | UCIIONb3YeT

HEpPaBEHCTBA. (bopmyIsl,

CTpOI/ITI:, YUTaTh IpoBOAUT

rpaduK KOpHS N-OW | BBIYKMCIICHUS,

CTETICHH. 5) o6ocHOBBIBaET

Hcnonp3oBaTh cBOHU

auppOBBIC JeHCTBUS,

pecypchl JUIL | OTBEYaeT Ha

TTOCTPOCHHUS JOTIOTHUTEIHHEIC

rpaduKoB BOTIPOCEI

byHKIMN u | 6) codmonaer

N3y4YCHUA ux TCXHUKY

CBOWCTB 0e301acHOCTH

OmnepupoBats 1)ucnone3yer IIpaBunbHOCT Tema S. OueHouyHoe OueHouyHoe
MOHSTHUSMH: CHHYC, | PEYd OCHOBHBIE b IMocnenoBarens cpeacTBo cpeacrso 3.1
KOCHHYC Y TAHTCHC | TOHSATHA, [MomHOTA HOCTH H 2.1,
MIPOU3BOJIEHOTO TEPMUHBI CamocrosTenb nporpeccun Ouenounoe
yria. 2)uznaraet HOCTh CpencTBo
Hcmonb3oBath (mepeuucser, (6e3 2.2,
3aITUCh HA3bIBACT) JTOTIOITHUTEIb

MIPOU3BOJIEHOTO CyIIeCTBEHHOE HBIX

yria uepes COJIepKaHue HABOISIINX

oOpaTHbIe BOITpOCa BOIIPOCOB

TPUTOHOMETPHUYECK | 3)IPUBOIUT

ne QyHKIUH. HIpUMEpPHI

BrinonusaTh 4) ocymecTBIIsIeT

mpeobpa3oBaHus otbop

TPUTOHOMETPUYECK | HY>KHOH

WX BEIPAKCHUH. HHPOPMALIUY IS

Perrate OCHOBHBIC | BBIIIOJTHEHUS

THUTIBI MPAKTHICCKIX

TPUTOHOMETPHYECK | 3aIaHuM,

WX ypaBHCHUH pemaer

OnepupoBatb 3a/1a4w,

IIOHATHUAMU: HCIOJIB3YET

MOCTIEIOBATENBHOC | (hOPMYIIBI,

Thb, IpOBOAUT

apudmeTnyeckas U | BBIYUCICHUS,

reoMeTpuyecKas 5) obocHOBEIBaeT

IIporpeccuy; CBOM

0ECKOHEYHO JIEHCTBHS,

yOBIBaroIast OTBEYAET Ha

reoMeTpuyecKas JIOTIOJTHUTEIIbHEIC

nporpeccus, BOIIPOCHI

cymma 0eckoHeuHO | 6) cobmromaeT

yOBIBarotei TEXHUKY

TeOMETPHYECKON 6e3omacHOCTH




HPOTPECCHHU.
3amaBare
HOCIIEJOBATENHHOC
TH pa3IUYHBIMA
crocobamu.
IIpumensaTs
(OpMyITy CIIONKHBIX
MIPOLIEHTOB JIJIst
peleHus 3a1a4 u3

peanbHOR
MIPAaKTHKH (C
HCTIONIb30BAaHUEM
KaJbKYJIATOPA).
Hcnone3oBath
CBOMCTBA
MOCJIEI0BATENILHOC
TEH U IIPOTrpeCCUil
ULt pereHus
peanbHBIX  3aaad
MIPUKIIaHOTO
Xapakrepa
[Ipumensats l)ucmonesyer [IpaBunbHOCT Tema 6. OueHouyHoe OueHouyHoe
OCHOBHBIC ITOHATHS | PEYU OCHOBHBIE b IToBTOpeHuUe, CpeacTBO cpeacrso 3.1
Kypca anreOpsl 1 TTOHATHS, IomHOTA 0000eHue, 2.1,
Havain TEPMHHBI Camocrostens | cucremarusanusi | OueHo4yHoe
MaTeMaTH4ecKoro | 2)usiaraer HOCTb 3HAHUH CpeacTBo
aHaIM3a Uit (mepeuucnser, (6e3 2.2,
peleHus 3a1a4 U3 | Ha3bIBaeT) JIOTIOJTHUTEIb
peabHOW )KU3HU U | CYILECTBEHHOE HBIX
JPYTHX LIKOJIBHBIX | COJlepKaHHe HaBOJISLINX
JMCUHIUIAH BOITpOCa BOIIPOCOB

3)npuBoaUT

TIPUMEpPHI

4) ocymIecTBIIIET

otbop

HY>KHOH

HHPOPMALIUH IS

BBINTOJTHEHHSA

HPaKTHYECKUX

3aJIaHUH,

peaer

3aja4H,

UCTIONBb3YeT

(bopmyIIH,

MIPOBOANT

BBIYHCIICHUS,

5) obocHOBEIBaeT

CBOU

JIEHCTBHS,

OTBEYaeT Ha

JIOTIOJTHUTENbHBIE

BOIPOCHI

6) cobmomgaer

TEXHHUKY

6e3omacHOCTH
AKTyanu3upoBaThb 1)ucnonb3yer IIpaBunsHOCT Tema 7. Ounenounoe Ouenounoe
(aKThl 1 METOABI pedr OCHOBHBIE b Brenenne B cpeacTBo cpeactso 3.1
TUITAHUMETPHH, TIOHSITHS, IMTonnora CTepPeoMeTPHIO 2.1,
pElIeBaHTHBIE TEME. | TEPMUHBI CamocrosiTens OueHo4Hoe
Iomyuats 2)usznaraer HOCTb CpeACTBO
MIpEeICTaBICHUS O (mepeuuciser, (6e3 2.2,
MIPOCTPAaHCTBCHHBI | HA3bIBACT) JIOTIOJTHUTENb
X (urypax, CYIIECTBEHHOE HBIX




pas3buparts cofiepKaHue HaBOJAIINX

mpocTerme BOIIpOCa BOIIPOCOB

TIpaBHiIa 3)upuBoauT

N300paKEHHs 3TUX | MPHUMEPHI

¢buryp. 4) ocymiecTBisieT

W3zobpaxats otbop

NPSAMYIO U HY>KHOHI

IUTOCKOCTh Ha nHpopmanuu 1

PHCYHKE. BBINIOJTHEHHS

Pacmio3sHaBaTh MIPaKTHYECKUX

MHOTOTpaHHUKH, 3aJIaHNH,

UpaMuay, Kyo, pemaet

Ha3bIBaTh UX 3a7a4H,

9JIEMEHTHI. JlenaTe | MCIONIB3yeT

PHCYHOK Ky0a, (bopmyIl,

MTUpaMUIbI, MIPOBOAUT

HaXOJHUTh OIIUOKK | BBIYMCIICHUS,

B HEBEPHBIX 5) 060CHOBBIBaET

HU300paKEHUSIX. CBOM

3HAaKOMHTHCS C JIeUCcTBUS,

CCUCHHUSIMH, C OTBEYAeT Ha

METOJIOM CIIEJIOB; JIOTIOJTHUTEIbHBIE

UCTIONB30BATh IJISI | BOTIPOCHI

TTOCTPOCHHUS 6) cobmomaer

CCUCHHUS METOJ TEXHHUKY

CJIEeIOB, KPATKO Oe3omacHOCTH

3aIMChIBATh ATy

MOCTPOCHHUS

CCUeHHSI.

Pacrio3naBate B

CeUeHHUs

M OTHONICHHWH, B

KOTOPBIX CEYEHHE

nemuT pebpa Kyoa,

HaXOJWTh IJIOIIA/b

CCUCHHSI.

Hcnone3oBath

nogooue pu

pelleHu: 33/1a4 Ha

IIOCTPOCHHE

CEUYCHMI.

3HAKOMUTHCA c

AKCHOMAaTHYECKUM

TIOCTPOCHHEM

CTEPEOMETPUH, C

aKCHOMaMH

CTEPEOMETpUN |

CIIEACTBUSMHU U3

HUX.

WnnroctpupoBath

AKCHOMBI

pHCYHKaMH 1

npuMepaMu u3

OKpy>Karouiei

00CTaHOBKH

AKTyanu3upoBaThb 1)ucrionb3yer IIpaBunsHOCT Tema 8. Ouenounoe Ouenounoe
(haKTBI ¥ METOJTBI pe4H OCHOBHBIE b IIpsimble U cpeacTBO cpenctio 3.1
TUITAHUMETPHH, TIOHSITHS, IMTonnora MJIOCKOCTH B 2.1,
pElIeBaHTHBIE TEME, | TEPMUHBI CamocrosiTesnb | MPOCTPAHCTBE. OueHo4Hoe
MIPOBOANTD 2)usznaraer HOCTb IMapannensHocT CpeacTBo
aHAJIOTUH. (nepeuncuser, (6e3 b NPAMBIX U 2.2,
Ilepeuncnsate Ha3bIBaET) JIOTIOJTHUTEIb 10cKoCTEM
BO3MOXKHBIE CYIIECTBEHHOE HBIX

CIIOCOOBI HaBOJISIINAX




PACIONIOKEHNUS
JBYX HPSIMBIX B
MIPOCTPAHCTBE,
UITIOCTPUPOBATH
UX Ha NpUMepax.
[aBatb
onpeneneHue
CKpeIUBAIOIUXCS
MPSIMBIX,
(hopMyIHpOBATH
MIPU3HAK
CKPEIINBAIOIIIXCS
TPAMBIX U
MIPUMEHSATB €TO
IIPU PELICeHUI
3ajad.
PacniozHaBath
IIPU3MY, Ha3bIBaTh
€€ DIIEMEHTBI.
Ctpourts cevueHus
MIPU3MBI Ha
TOTOBBIX
yepTexax.
[lepeuncasate
BO3MOJXKHBIE
CcrocoOBI
B3aMMHOTO
pacToIoKeHHs
NIPSIMOU U
IUTIOCKOCTH B
IIPOCTPAHCTBE,
MIPUBOUTH
COOTBETCTBYIOIINE
TIPUMEPHI U3
peabHOM KU3HHU.
JlaBaTb
oTpeJieTIeHue
MapajuIeIbHOCTH
HIPSIMOU U
ITOCKOCTH.
DopMyupoBaTh
MIPU3HAK
apajIeIbHOCTH
IpsIMOil 1
IUIOCKOCTH,
YTBEPKIECHUE O
IpsIMOit
HepecedeHus IByX
IJIOCKOCTEH,
MIPOXOASAIINX Yepes3
napasuiesbHbIe
npsimele. Pemate
MIPaKTUIECKHe
3a1a4d Ha
MIOCTPOCHHE
cedeHuit
MHOTOIPaHHHKA.
OOBSICHATD clly4an
B3aMMHOTO
PpacrmooKeHus
IUIOCKOCTE.
JlaBaThb
oTIpeieTICHUE
TapauIenbHBIX

CoJiepKaHue
BOMpOCa
3)upuBoauT
TIPUMEPBI

4) ocylIecTBIIACT
oTbop

HY>KHOHI
nHpopmanuu 1
BBITIOJTHCHUSI
MPaKTHYECKUX
3aJIaHNH,

pemaer

3aj1a4u,
UCTIONBb3YeT
(bopmyIl,
MIPOBOJIUT
BBIUKCIICHUS,

5) 060ocHOBBIBaET
cBOU

JIeUCcTBUS,
OTBEYaeT Ha
JIOTIOJTHUTEITbHBIE
BOTPOCHI

6) cobmomaer
TEXHUKY
0e30MMacHOCTH

BOIIPOCOB




IUIOCKOCTCH;
MIPUBOJIUTH
TIpUMEPEI

W3 peajbHOI
JKU3HU U
OKpy>Karouien
00CTaHOBKH,
WUTIOCTPUPYIOLIHE
NapajieIbHOCTh
IJTIOCKOCTEH.
Hcnons3oBath
TIPU3HAK
apauIeIbHOCTH
JIBYX IUIOCKOCTEMH,
CBOICTBa
napasieilbHbIX
IIJIOCKOCTEH pHU
pelieHuu 3aaad Ha
MIOCTPOCHHE.
OOBSICHATD, UTO
Ha3bIBaCTCS
TapajuieIbHBIM
MIPOEKTHPOBAHUEM
1 KaK
BBITIOJTHACTCS
MIPOEKTHPOBAHNE
¢buryp Ha
IJIOCKOCTb.
N3o6paxaTs B
napajuiebHON
MPOEKIUNA
pa3Iu4YHbIe
TEOMETPUICCKUE
¢burypsr.
MopaenupoBaTb
peasbHBIE
CUTYyaIllH Ha
SA3BIKEC TCOMETPUH,
HCCIIEeIOBATh
MIOCTPOCHHBIE
MOJIEIH C
HCTIOJIb30BaHUEM
TCOMETPHUUCCKUX
TIOHSTHM.
Hcnonb3oBate mpu
pelIeHnt 3a1a4 Ha

[IOCTPOCHUE
CEUCHUU MOHSTHE

apajuieIbHOCTH,

MIPU3HAKH U

CBOMCTBa

napayiebHbIX

MPSIMBIX Ha

IJIOCKOCTH

AKTyaIm3upoBaTh 1)ucnone3yer IIpaBunbHOCT Tema 9. OueHouyHoe OueHouyHoe
(GakTBl W METOABI | peYr OCHOBHBIC b Ilepnenaukyasip CcpeaAcTBO cpenctBo 3.1
IUTAHUMCTPHH, TTOHSTHSI, ITonHoTA HOCTH MPAMBIX U 2.1,

PEJICBAaHTHBIC TEME, | TCPMUHBI Camocrosrenb IJI0CKOCTEl OuenovHoe

MIPOBOJIUTH 2)uznaraet HOCTh cpeacTBO

aHAJIOTUH. (nepeuncuser, (6e3 2.2,

OOBsICHATh, KaKO# | Ha3bIBaeT) JOIIOJIHUTEIIb

Yrol  Ha3bIBaeTCS | CyIIECTBEHHOE HBIX

YTIIOM MEXIy | comepikaHue HaBOJIAIIUX

MIePECEKAIONIMMHICS | BOTIpOca BOIIPOCOB




TIPSIMBIMH,
CKPETUBAIOIINMHUC
s TpPAMBIMH B
IIPOCTPAHCTBE.
[aBarb
onpeneneHue
TIePIEeHIUKYISIPHBI
X TPSIMBIX u
NIPSIMOM,
MIEPIICHANKYJISIPHO
A K IUIOCKOCTH.
Haxonute YIJIBI
MEXTY
CKPETUBAIOIINMHUC
s IPSAIMBIMH B Ky0Oe
u UpaMue.
IIpuBoauTH
TIPUMEPHI u3
peanbHOM KU3HU U
OKpyXarolen
00CTaHOBKH,
WLTIOCTPUPYIOIIHE
TIEPIICHANKYIIIPHO
CTh TPSAMBIX B
MPOCTpaHCTBE U
MIEPIICHANKYIIIPHO
CTb  IpSIMOH K
IUTOCKOCTH.
DopMyupoBaTh
MIPU3HAK
MIEPIICHANKYJIIPHO
CTH  M[psMOM U
IUTOCKOCTH,
MPUMEHSTHh €ro Ha
MIPaKTHKE:
OOBSICHATH
MIEPIICHANKYIISIPHO
cTh pebpa kyba u
JaroHaIu ero
TpaHH, KOTOpas ero
HE COJICPIKUT,
HaXoAWUTh  JJIUHY
quaroHaim — Kyoa.
Boruncinsate BeICOTY
IIPaBUIBHOMN
TPEYTOJBHOM u
IIPaBUIBHOMN
YeThIPEXYTOIBbHON
MTUPaMUJT o
JUTHHAM péodep.
Pemarpr 3amaum Ha
BBIUNCIICHUS,
CBSI3aHHBIE c
MIEPIICHANKYJIIPHO
CTBIO MpsSMOHl U
IUIOCKOCTH, c
HCTONb30BaHUEM
npu peleHuu
IJIAaHUMETPUUECKH
X (axToB u
METOJIOB.
OOBSICHATSD,
Ha3bIBAIOT
MIEPIICHANKYISIPOM

4qTo

3)puBOIUT
MPUMEPbI

4) ocymIecTBIIsIET
oTbop

HY>KHOHI
HHPOPMALIUH IS
BBIMOJIHEHUS
MPAKTHICCKHIX
3aJIlaHUH,

pemaer

3a7a4H,
UCTIONBb3YeT
(bopmyIIH,
MIPOBOAUT
BBIYUCJICHUS,

5) 060CHOBBIBaET
cBOU

JercTBuUs,
OTBEYAET Ha
JIOTOJIHATEILHEIE
BOTPOCHI

6) cobmomaer
TEXHUKY
6e30macHOCTH




M HaKJOHHON W3

TOYKH K
IUIOCKOCTH;
MPOEKLIHUEN
HaKJIOHHOM Ha
IUIOCKOCTb.
OOBSCHATD, 4TO
Ha3bIBACTCS
paccTosHUEM:  OT
TOYKH bi o)
IJIOCKOCTH; MEXAY
napajieIbHbIMU
IUIOCKOCTSIMU,

MEXAy NpsIMOH U
napajuleJIbHOM e
IUTOCKOCTBIO;
MEXTY
CKpEeLIBAIOIIMIC
s MIPSIMBIMH.
Haxonuts 9TH
paccTosiHus B
MIPOCTHIX CITy4asx B
KyOe, mmpamuze,
IIPHU3ME.
MopenupoBaTb
peanbHbIE
CUTYyaIlMH Ha A3bIKE
TreoMETpHH,
HCCIIeI0BATh
IIOCTPOCHHBIE
MOJIEH c
HCTONb30BaHUEM
TEOMETPUUECKUX
MOHSTHH.
Hcnons3oBate npu
pelleHny 3ajad Ha

MIOCTPOEHHE
CEYEHUH TeopeMy

IMudaropa,

CBOMCTBA

NIPSIMOYTOJIbHBIX

TPEYrOJILHUKOB

AKTyaIn3upoBaTh 1)ucnone3yer IIpaBunbHOCT Tema 10. OueHouyHoe OueHouyHoe
(hakTBI 1 METOIBI pedu OCHOBHBIE b Yrabl mexay CpeacTBo cpenctBo 3.1
TUIAHUMETPHH, TIOHSTHS, IMonxora NPSIMBIMH H 2.1,

peNeBaHTHBIE TEME, | TEPMUHBI CamocrosiTens MJIOCKOCTSIMH Ouenovnoe

MIPOBOANTD 2)usznaraer HOCTb CpeacTBo

a”anoruu. [laBate | (mepeuwmciser, (6e3 2.2,

OTIpeJieJICHUE yTIila | Ha3bIBaeT) JIOTIOJTHUTEIb

MEXIY MPSIMON U CYIIECTBEHHOE HBIX

IUTOCKOCTBIO, CoJIepKaHue HaBOJISLINX

dhopmynupoBaTh BOIIpoOCca BOIIPOCOB

TEOpEMY O TPEX 3)npuBoauT

NEPIEHIUKYIApaX | IMPUMEPBI

1 00paTHYIO K Hel. | 4) 0CyIIECTRIIET

Haxomuts yron otbop

MeXy IpsaMoil u HYKHOU

IUIOCKOCTBIO B nHpopmanuu s

MHOTOTpaHHHKE, BBINIOJTHEHHS

paccTosiHue OT MIPAaKTHYECKUX

TOYKH JI0 MPSIMOI 3aJJaHMH,

Ha IUIOCKOCTH, pemraer

UCTIONB3YS 3a7a4d,

TEOpEMY O TPEX HCTIOJIb3YET




TIePTIICHIUKYIISIpaXx.
[IpoBoauTts Ha
gepTeKe
MIEePIECHIUKYIISIP:
W3 TOYKH Ha
MPSAMYI0; U3 TOUKU
Ha IJIOCKOCTb.
[aBarb
onpejeseHre
IBYTPaHHOTO yTJia
1 €T0 DJIEMEHTOB.
OOBACHATH
PaBEHCTBO Bcex
JIMHENHBIX YITIOB
JIBYTPAHHOT'O yTJia.
Haxoauts Ha
yepTexe
JByTPaHHBIN yroi
pu pedpe
MIMpaMUJIbI,
TIPHU3MEI,
mapauiesieue1a
JlaBaThb
OTIpeNeIeHne yriia
MEXIY
IJIOCKOCTSMU.
[aBarb

onpeJeNneH e u
(dbopMyMpoBaTh
MpPU3HAK B3aWMHO
MIePTIECHIUKYJISIPHBI
X IIJIOCKOCTEH.
Haxoauts YIJIBI
MEXITY
IIOCKOCTSAMU B
KyOe W IupaMuze.
Hcnonp3oBaTh npu
petenun 3amaq
OCHOBHBIC
TEOPEMBI U METO/IBI
IJTAaHUMETPHH.
MoaenupoBatb
peanbHbIe
CUTYallUU Ha SI3bIKE
FEOMETPHH,
HCCIIEIOBATH
IIOCTPOEHHBIE
MOJIEITH c
HCTIOIb30BaHUEM
TEOMETPUYECKUX
TTIOHSITHH.
Hcnonp3oBate npu
peleHny 3a1ad Ha
MIOCTPOCHUE
CEYEeHUI
COOTHOIIICHUS B
MIPSIMOYTOJIbHOM
TPEYTOJIbHUKE

(hopmybl,
MIPOBOAUT
BBIUHCIICHUS,

5) o6ocHOBEIBaET
CBOH

JIeUCTBUS,
OTBEYaEeT Ha
JIOTIOTHUTEIbHBIE
BOIIPOCHI

6) cobmomaer
TEXHUKY
0e30MMacHOCTH

AKTyanu3upoBaTh
(GakTBl W METOMBI
[JIAaHUMETPUH,
pEJIeBaHTHBIC TEME,
TIPOBOJUTH
aHajorud. JlaBath

1)ucnonb3yer
peuY OCHOBHBIE
TIOHSTHS,
TEPMHUHEI
2)u3znmaraeT

IIpaBunsHOCT
b

ITomnora
CamocTosTenb
HOCTh

(6e3

Tema 11.
MHoOrorpaHHUKH

OnenouHnoe
cpeacTBO
2.1,
OneHo4Hoe
CpeacTBo
2.2,

OueHno4yHoe
cpenctso 3.1




ompeiesieHue
napajuiesienunena,
pacno3HaBaTb €ro
BUJIBl W H3y4yaTh
cBoiictBa. /[laBaTh
onpeJeseHre
MUpaMUJIBbI,
pacno3HaBaTh
BHUBI MUpaMu/I,
(hopMyIHpOBATH
cBoiictBa  péEdep,
rpaHedl U BBICOTHI
[IpaBUJIbHOM
NUpaMUBbIL.
Haxonuth
TUIOIIA b TIOJTHOU 1
00KOBOI
MIOBEPXHOCTHU
nupamujipl. JlaBath
onpeJeeH e
yCeuEHHON
MUpaMUBbI,
Ha3bIBaTh e€
3JIEMCHTBI.
®opMynupoBaTh
TEOpeMY o
mioman OOKOBOM
MIOBEPXHOCTHU
IIPaBUJIBHOM
yceuEHHOU
MIUPaMHUJIBIL.
Pemats 3amaum Ha
BBIYHCIICHUE,
CBSI3aHHEIC c
NUpamMuiaMu, a
Takoke 3aJadd  Ha
[IOCTPOCHHE
ceueHuid. JlaBaTh
onpeJieNieHne
TIPU3MBI,
pacrno3HaBaTh
BHUJIBI IPU3M,
n300paxaTh
MIPU3MBI Ha
yepTexe.
Haxomuts
IUIOAAL  IOJIHOM
WU 00KOBOI
MIOBEPXHOCTHU
npusMmel.  M3yuats
COOTHOIICHHUS
Diinepa uIsi 4ncia
pé6ep, rTpaHed wu
BEPIIVH
MHOTOTpaHHUKA.
Usyuatb BUJIBI
MIPaBUJIbHBIX
MHOTOTPaHHUKOB,
UX Ha3BaHUA U
KOJINYECTBO
rpa”eil. M3yuath
CUMMETPHIO
MHOTOTPAHHHUKOB.
OOBSICHATD, KaKHe

(mepeuncser,
Ha3bIBaET)
CYIIECTBEHHOE
CoZIepKaHue
BOIpOCa
3)npuBoauT
MPUMEPHI

4) ocylIecTBIIACT
oTbop

HY>KHOHI
HHPOPMALINH IS
BBITTOJITHEHHS
MPaKTHYECKUX
3aJIaHAM,

permaer

3aj]a4H,
UCTIONB3YeT
(bopmyIsl,
MIPOBOJIUT
BBIUHCIICHUS,

5) 000CHOBEIBaET
CBOHU

JeHCTBHUS,
OTBEYaeT Ha
JIOTIOJTHUTEITbHBIE
BOIPOCHI

6) cobmomaer
TEXHHUKY
0e301acHOCTH

JIOIIOJIHUTEIIb
HBIX
HaBOJIALIUX
BOIIPOCOB




TOYKH HA3bIBAIOTCs

CUMMETPHYHBIMA

OTHOCHTENBHO

JTAaHHOM TOYKHU,

IIPSIMOU W

TUTOCKOCTH, 4TO

Ha3bIBAIOT

LEHTPOM, 0CBIO

WIN  TUIOCKOCTBIO

CUMMETPHHA

¢burypsr.

[IpuBonuTh

MIPUMEPBI

CHMMETPHYHBIX

¢uryp B

ApXUTEKTYpe,

TEXHHKE, MPUPOJIE.

MoaenupoBatb

peanbHbIe

CUTYyallUH Ha sI3bIKE

TEOMETPHH,

HCCIeI0BaTh

TIOCTPOCHHBIE

MOJIETH c

HCTIONIb30BAaHUEM

TEOMETPHUYECKHUX

TIOHSITHUH,

UCIIOJIb30BaTh

nozooue

MHOT'OTPaHHUKOB

AKTyaIn3upoBaTh 1)ucnone3yer IIpaBunbHOCT Tema 12. OueHouyHoe OueHouyHoe
(GaKThl W METOJbl | PEYH OCHOBHBIE b O0BEMBI cpeacTBO cpeactso 3.1
TUITAHUMETPHH, TIOHSATHS, IMTonxoTa MHOTOTrPAHHHKO 2.1,
pENeBaHTHBIE TEME. | TEPMUHBI CamocrosiTens B OueHo4Hoe
OOBsICHATB,  Kak | 2)u3naraer HOCTb CpeacTBO
HU3MEPSIFOTCS (mepeuucser, (6e3 2.2,
00BEMBI TeJl, | Ha3bIBAET) JIOTIOJTHUTEIb
MIPOBO/ISL AHAJIOTHIO | CYIIECTBEHHOE HBIX

c U3MEpPEHUEM | CO/IepIKaHHe HaBOJISLINX
Iomaaen BOIIpOCa BOIIPOCOB
MHOTOYTOJIFHUKOB. | 3)IpUBOIUT

DopMyupoBaTh MIPUMEPBI

OCHOBHBIE 4) ocymiecTBIseT

CBOMCTBa 00BEMOB. | 0TOOP

N3zyuars, HYKHOU

BBIBOJIUTH nHpopManuu s

(dopMynbsl  00bEMA | BBITIOJHEHUS

MIPSIMOYTOJIHOTO MIPAaKTHYECKUX

napajulesienuesna, | 3aJaHui,

TIPU3MBI U | pemaer

MTUPaMUIbI. 3aj1a4H,

Boeraucnate 00bEM | UCTIONIB3yeT

TIPU3MBI " | GopmyIsl,

MUpaMUbl 10 WX | MPOBOJHT

JJIEMEHTAaM. BBIYKCIICHUS,

[Mpumenste 00BEM | 5) 000CHOBBIBAET

TSt peleHust | CBOU

CTEPEOMETPUYECKH | JICHCTBHA,

X 3amad M Uil | OTBEYaeT Ha

HaXOXKJICHHS JIOTIOJTHUTENbHBIE
TeOMETPUYECKHUX BOIIPOCHI

BEJIUYMH. 6) cobmomgaer

MoaenupoBatb TEXHUKY

peaybHbIe 0€30MMacHOCTH




CUTyallu Ha A3BIKE

TEOMETPHH,
HCCIIE0BaTh
MIOCTPOCHHEBIE
MOJIETIH c
UCIIONIb30BAaHHEM
TeOMETPUYECKHUX
TIOHATUHN
Crpouts ceueHue 1)ucnons3yer IIpaBunsHOCT Tema 13. OunenovHoe Ounenounoe
MHOTOTpaHHHKA peuYu OCHOBHBIE b IMoBTOpeHUe: CpeacTBO cpeactso 3.1
METOJIOM CJIEIIOB. TIOHSTHS, ITomHoTa ceyeHHus, 2.1,
[aBaTb TEPMUHBI CamocrosTens PAaccTOSIHUA U OueHouyHoe
oTIpeieTICHUE 2)uznaraer HOCTb YIJIBI cpeacTBo
paccTosiHUASA MeXay | (Tepeduciser, (6e3 2.2,
¢durypamu. Ha3bIBACT) JIOTIOJTHUTEIb
HaXOI[I/ITI) CYIIECTBEHHOC HBIX
paccTosiHUEe MEXIY | COep)KaHHhe HaBOISLINX
napaJuieIbHbIMH BOIpoOCa BOIIPOCOB
IIJIOCKOCTSIMY, 3)mpuBoauT
MEXIY TIPUMEPBL
IUIOCKOCTBIO U 4) ocy1iecTBIIsAET
napajuleJIbHOH e otbop
MPSMON, MEXTY HY>KHOHI
CKPEIIMBAIOIINMHAC | HHPOPMAIHHU IS
ST IPSIMBIMH. BBINTOJTHEHHA
Crpouts MIPAaKTHYECKUX
JIMHENHBIN yroJ 3a/1aHuH,
JIBYI'PaHHOI'O yIiia | peraer
Ha YepTexe 3aJa4H,
MHOTOrpaHHUKa U HCTIOJIB3YCT
HaXOJIUTh ero | ¢hopmyisl,
BCJIMYNHY. MpoBOIUT
Haxomute  yruiel | BBIYMCIICHHS,
MEXITY 5) 000CHOBBIBaET
TUTOCKOCTSIMH B | CBOM
MHOTOTpaHHHUKaX JeUCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTEIbHBIE
BOIIPOCHI
6) cobmogaer
TEXHUKY
6e3omacHoCTH
W3Bnexartsb 1)ucnone3yer IIpaBunbHOCT Tema 14. OueHouyHoe OueHouyHoe
uHpopManuoO U3 | peud OCHOBHBIE b IIpeacraBienne CpeacTBo cpeactso 3.1
TaOJIHIL WU | TIOHATHA, ITonnoTa AHHBIX H 2.1,
JMarpamm, TEpMHHBI CamocrosiTens | omucaTeabHas Ouenovnoe
UCIIONIb30BATh 2)usznaraer HOCTb CTATHCTHKA CpeacTBo
TaOJIMIBI u | (mepevnciser, (6e3 2.2,
JUarpaMMbl Ul | Ha3bIBaeT) JIOTIOJTHUTEIb
MIPEACTaBICHUS CYIIECTBEHHOE HBIX
CTAaTUCTHYCCKUX COACpKaAaHNE HaBOOSAIINUX
JaHHBIX. HaXOJlI/ITI) BoIpoca BOIIPOCOB
OonucaTeIbHbIE 3)npuBoauT
XapaKTEpUCTUKHU TIPUMEPBI
JIaHHBIX. 4) ocymiecTBIiIseT
Briasurarts, otbop
KPUTHUKOBATh HYXXHOH
THIIOTE3bI o | uapopMaIH 11
Xapakrepe BBINIOJTHEHHS
ciy4aitHOU MIPaKTUYECKUX
W3MEHYMBOCTH U | 3aJaHuil,
ONpeeNAINNX €€ | pemraer
(hakTopax 3a/1a4w,




UCTIONb3YeT
(bopmyIIHL,
MIPOBOAUT
BBIYHCIICHUS,

5) o6ocHOBEIBaET
CBOH

JIeUCTBUS,

OTBEYaeT Ha

JIOTIOJTHUTENIbHBIE

BOTIPOCHI

6) cobmomaer

TEXHUKY

6e3omacHOCTH
Hcnone3oBats l)ucmonesyer [IpaBunbHOCT Tema 16. OueHouyHoe OueHouyHoe
JUarpamMmmbl pe4H OCHOBHBIE b Onepauun Hajx cpeacTBO cpenctio 3.1
Diinepa U | IOHATHA, [Tonnora COOBITHSIMH, 2.1,
CIIOBECHOE TE€PMUHBI CamocrosTens cJI0KeHHe OueHouHoe
omnMcaHue coObITUH | 2)u3naraer HOCTb BEpPOSATHOCTE CpeACTBO
JUTST (mepeuncnser, (6e3 2.2,
(OpPMYJIMPOBKH W | Ha3bIBaeT) JIOTIOJTHUTEIb
n300pakeHus CYIIECTBEHHOE HBIX
00BeMHCHUS 1 | coleprkaHue HaBOJAIINX
TIepecedeHIs BOIIpOCa BOIIPOCOB
coOprtiii. Pemmates | 3)mpuBomut
3a7a4n C | mpuMepsl
HCTIONIb30BAaHUEM 4) ocymiecTBisieT
dhopmyIbl otbop
CIIOKEHUS HY>KHOHI
BEPOSITHOCTEH uHbopManum 1Jst

BBITIOJTHEHHS

HPaKTHYECKUX

3aJIaHNH,

pemaer

3a7a4H,

UCTIONB3YeT

(bopMyIIHL,

TIPOBOANT

BBIYHCIICHHS,

5) o6ocHOBBIBaEeT

CBOU

JIeUCTBUS,

OTBEYaeT Ha

JIOTIOJTHUTENbHBIE

BOIIPOCHI

6) cobmonaer

TEXHHUKY

6e3omacHoOCTH
Pemars 3amaum Ha | 1)ucmoss3yer IIpaBunsHOCT Tema 17. Ouenounoe Ouenounoe
HaXO0XJICHHE peuYu OCHOBHBIE b YcnoBHast cpeacTBo cpeacrtso 3.1
BEpOATHOCTEH TMOHATHSA, [TomHoTa BEPOSAATHOCTb, 2.1,
cOOBITHI, B TOM | TEPMHHBEI CamocrosTens AepeBo OueHouyHoe
YHclie YCIOBHBIX C | 2)U3maraer HOCTh cayyaiHoro CpeIcTBO
MOMOIIBI0  JiepeBa | (TepedncserT, (6e3 onbITa, popmyJsa 2.2,
ciIy4ailHoro Ha3bIBAET) JIOTIOTHUTEb TOJIHOM
OIIBITA. CYIIECTBEHHOE HBIX BEPOSITHOCTH U
Omnpenensts coZiepKaHue HaBOSINX He3aBHCHMOCTH
HE3aBHCUMOCTh BOIpOCa BOIIPOCOB coOBITHIH
COOBITHI no | 3)npuBoxuT
dopMmysie M O | NpUMEpPHI
OpraHu3aIuu 4) ocymiecTBisieT

CITy4aHOTO OIbITa

otbop




HYXHOU
HHPOPMALINH IS
BBITTOJITHEHHS
MPAKTHYECKUX
3aJIaHUH,

permaer

3314,
HCTIONB3YEeT
(bopmyIl,
MIPOBOAUT
BBIYHCIICHUS,

5) 060cHOBBIBaET
CBOHU

JIeicTBUS,
OTBEYaeT Ha
JOIIOJIHUTCIIbHBIC
BOIIPOCHI

6) cobmogaer
TEXHUKY
0e301acHOCTH

Wcnonp3oBaTh
TIPaBUIIO
YMHOXEHUS  JUIA
TIePEIHCIICHUS
COOBITHH B
CITy4alfHOM OTIBITE.
Ilons30BaThCs
¢bopmyoit u
TPEYTOJIbHUKOM
Tlackans JTSE
OTpe/IeNIeHNS
YHyciia COYETaHuI

l)ucmonesyer
peYHu OCHOBHBIE
MOHSATHS,
TEPMHHBI
2)u3maracT
(mepeuucnser,
Ha3bIBAET)
CYIIECTBEHHOE
COJICpKaHUE
BOMpOCca
3)npuBoaUT
MPUMEPbI

4) ocymIecTBIIIET
otbop

HY>KHOH
HHPOPMALIUH IS
BBITTOJTHEHHS
NPaKTHYECKUX
3aJIaHUH,

periaet

3a1auu,
HCIOJB3YET
(bopmyIIH,
MIPOBOJIUT
BBIYHCIICHUS,

5) obocHOBEIBaeT
cBOU

JIEHCTBHS,
OTBEYAeT Ha
JIOTIOJTHUTEIIbHBIE
BOIIPOCHI

6) cobmomgaer
TEXHUKY
6e3omacHOCTH

[IpaBunbHOCT
b

ITomaoTa
CamocTosTeb
HOCTh

(6e3
JIOTIOJIHUTEID
HBIX
HaBOISIIUX
BOIIPOCOB

Tema 18.
JJIeMEeHThI
KOMOMHATOPUKH

OneHouHoe
CcpencTBo
2.1,
OneHouHoe
CpencTBo
2.2,

OneHouHoe
cpenctso 3.1

PazbuBarb
CJIOXKHBIE
9KCIICPUMCHTHI HA
OT/IEIbHBIE
HUCIBITAaHU.
OcBauBaThb
ITOHSATHS:
HCIBITAHNE, CEPHs

1)ucnonb3yer
peuY OCHOBHBIE
MOHSATHS,
TEPMUHBI
2)usznaraer
(nepeuncuser,
Ha3bIBaET)
CYILECTBEHHOE

IIpaBunsHOCT
b

ITomnora
Camocrosrenb
HOCTh

(6e3
JIOIIOJIHUTEIIb
HBIX

Tema 19.
Cepun
nocJIe0BaTeIbH
bIX HCHBITAHMI

OnenouHoe
CpencTBo
2.1,
OnenouHnoe
CpencTBo
2.2,

OueHo4yHoe
cpenctio 3.1




HE3aBUCHMBIX coJiepKaHue HaBOJSIINX
HCIBITAHUN BOIIpOCa BOIIPOCOB
[IpuBoauTs 3)upuBoauT
MPUMEPBl  CepUil | MPUMEPHI
HE3aBUCHMBIX 4) ocylIecTBIIACT
UCTIBITAHUH. oTbop
Pemars 3amaun Ha | Hy>KHOU
TTOUCK HHPOPMALIUY IS
BEPOSITHOCTEH BBITIOJTHCHUSI
cOOBITHII B cepHUH | MPaKTHUECKUX
HUCIIBITAHUHN o | 3amaHuM,
MIEPBOTO yCIIeXa K B | pemIaeT
cepusAX WUCTIBITAHWN | 3a/1a4H,
bepnynnu. HCIOJIB3YET
Uzyvats B x0m€ | (OpMYIIEI,
MPaKTUYECKOUN TPOBOJIUT
paboThI C | BBIUUCIICHUA,
HCTIOIb30BaHUEM 5) 060CHOBBIBaET
OJICKTPOHHBIX CBOH
Ta0IUIL JIEUCTBYS,
BEPOSATHOCTH OTBEYACT Ha
CcOOBITHI B CEepHsIX | JOIONHUTEIHHBIC
HE3aBHUCHMBIX BOTIPOCEI
HUCIIBITAHAN 6) cobmomaer
TEXHUKY
0e30macHOCTH
OcBauBatb 1)ucnons3yer IIpaBunbHOCT Tema 20. OuneHouHoe OunenovHoe
TIOHSITHSL: pe4H OCHOBHBIE b Cayuaiinble cpeacTBo cpenctio 3.1
ciydaiiHast TIOHATHSA, [Tonnora BEJIMYHMHBI U 2.1,
BEJIMYUHA, TEPMUHBI Camocrositens | pacnpenejenuss | OueHouHoe
pacmnpenenenue, 2)uznaraeT HOCTb cpeacTBo
Tabanma (mepeuucser, (6e3 2.2,
pacnpeneneHus, HA3bIBACT) JTOTIOITHUTEIb
JIrarpamma CyIIeCTBEHHOE HBIX
pacmpeneneHus. coJiepKaHue HaBOJSIINX
[puBoauts BOTIpOCa BOIIPOCOB
TIpUMEPEI 3)npuBoauT
pacupeleNeHuid, B | IpUMEpPHI
TOM yucne | 4) ocyuiecTBiseT
TreOMETPHUUECKOTO otbop
1 OMHOMHAJIBHOTO. | HY)KHOU
CpaBHHBaATh HHGOPMALINH [T
pacipeneneHus BBITIOJIHEHUS
CITy9alHBIX MPAKTHICCKIX
pennuuH Haxonwth | 3amaHuid,
3HAYCHUS CyMMEBI U | peliaeT
MIPOU3BEACHUS 3a1a4m,
CITy9alHBIX HCTIONB3YEeT
BeanuuH. CTpOoUTH | (POPMYIIEI,
)5 pacro3HaBaTb IpOBOAUT
TCOMETPHUUCCKOEC U BBIYUCIICHUS,
OMHOMHANBEHOE 5) 060CHOBEIBaET
pacupenenenue CBOU
JIEUCTBHS,
OTBEYAeT Ha
JIOTIOJTHUTEIIBHEIC
BOIIPOCHI
6) cobmogaer
TEXHUKY
6e30macHOCTH
IToBTOpPSATH 1)ucrons3yer [IpaBunbHOCT Tema 21. OueHouHoe OueHouHoe
H3ydeHHOE " b CpecTBO cpeactso 3.1




BBICTPanuBaTh pedyu OCHOBHBIE [TonHoTa IToBTOpEHUE, 2.1,
CHUCTEMY 3HAHUU TIOHATHS, CamocrosTens 000011eHuHe, OueHouyHoe
TEPMHUHEI HOCTb cucTeMaTH3aLUs cpeacTBo
2)uznaraet (6e3 3HaAHHUM 2.2,
(mepeuncuser, JIOTIOJTHUTEIb
Ha3bIBACT) HBIX
CYILIECTBEHHOE HaBOISINX
coJiepKaHue BOIIPOCOB
BOIIpoOCa
3)upuBoauT
TIPUMEPBI
4) ocymIecTBIIsIET
otbop
HY>KHOHI
HHPOPMALIUH IS
BBINTOJTHEHHS
MIPaKTHYECKHUX
3aJIaHUH,
pemaer
3ajauu,
UCTIONB3YeT
(bopMyIIHL,
TIPOBOANT
BBIYHCIICHUS,
5) 000CHOBBIBaeT
CBOH
JeUcTBUS,
OTBEYaeT Ha
JIOTIOJTHUTENIbHBIE
BOIIPOCHI
6) cobmogaer
TEXHHUKY
0e3omacHOCTH
DopMyIUpOBaTS, l)ucmonesyer [IpaBunbHOCT Tema 22. OueHouyHoe OueHouyHoe
3alMChIBaTh B | pe4d OCHOBHBIE b Crenens ¢ CpeaAcTBO cpenctso 3.1
CHUMBOJIMYECKOI TIOHSTHS, IMTonxoTa PALMOHAJILHBIM 2.1,
¢dopme U | TEPMHHBI CamocrosiTens noKa3areJieM. OueHo4Hoe
WILTIOCTPUPOBATH 2)uznaraet HOCTh Ioxa3aTenbHas cpeacTBO
IpUMepaMu (mepeuncnser, (6e3 ynxuus. 2.2,
CBOMCTBA CTENECHM. | HA3HIBAET) qoronuutens | Iloka3aTesibHbIe
[TpumeHnsTH CYIIECTBEHHOE HBIX YPaBHEHHS H
CBOMCTBA CTETEHHU | COAEp)KaHHe HaBOSLINX HepaBeHCTBA
ISt BOTIpOCa BOTIPOCOB
npeoOpa3oBaHus 3)npuBoauT
BBIPaKEHUI. TIPUMEpPHI
®opmynupoBate U | 4) oCyIIEeCTBISIET
WLTIOCTPUPOBATH otbop
rpaduiecku HYXXHOH
CBOHCTBa nHpopmManuu s
[10Ka3aTeIbHON BBINIOJTHEHUS
¢bynkiuu. Pemars | mpakTHYECKHX
OCHOBHBIE  THIIBI | 3aJaHUi,
ITOKa3aTeIbHBIX peuaer
YpaBHEHUH U | 3a7a4y,
HEpaBEHCTB. UCTIONB3YeT
Hcnonbs3oBath (dbopmyisl,
uugpossie MIPOBOANUT
pecypchl JUISL | BBIYMCIICHMS,
MOCTPOCHHUS 5) 060CHOBEIBaET
rpadukoB cBOU
byHKIAH " | neicTBuS,
N3yUYECHUS X | OTBEYAeT Ha
CBOWCTB JONOJIHUTENIbHBIE




BOIIPOCHI
6) cobmomaer

TEXHUKY
0e301acHOCTH
®opMyIupoBars, 1)ucnons3yer IIpaBunbHOCT Tema 23. OunenouHoe Ounenounoe
3aMUCHIBATh B pedr OCHOBHBIE b Jlorapugmuyeck cpecTBO cpeactso 3.1
CHUMBOJIMYECKOM MOHSATHA, ITonHoTa as pyHKUus. 2.1,
¢dopme u TE€PMUHBI Camocrostens | Jlorapugmudeck | OuneHouHoe
UITIOCTPUPOBATH 2)uznaraet HOCTh He ypaBHeHUs U cpeacTBO
IIpUMepaMu (mepeuucnser, (6e3 HEepaBeHCTBa 2.2,
CBOHCTBa Ha3bIBACT) JIOTIOJTHUTENb
norapuma. CYIIECTBEHHOE HBIX
BemonsATh cofiepKaHue HaBOJAIINX
peoOpa3oBaHus BOIIpOCa BOIIPOCOB
BEIpaKEHUIA, 3)npuBoauT
coJiepKaIIIX TIpUMEPHI
sorapumMbl. 4) ocy1ecTBIIseT
dopmysupoBarth otbop
U WUIIOCTPUPOBATh | HY>KHOU
rpaduyecku nHpopmanuu 1
CBOMCTBA BBINIOTHEHUSA
Jorapu(MUUIECKON | MPaKTHYECKUX
¢yskuuu. PemaTs | 3amaHui,
OCHOBHBIC  THIIBI | peIIacT
norapuMHUYECKUX | 3a/1adf,
YpaBHEHUH 1 | HUCTIONIB3YyEeT
HEpPaBEeHCTB. (dopmys,
Hcnonb3oBathb NIPOBOJUT
uugpossie BBIUNCIICHUS,
pecypcsl Uit | 5) 000CHOBBIBAET
MTOCTPOCHHUS CBOHU
rpadukoB JIeHCTBHS,
byHKIMH 1 | OTBEYaeT Ha
N3yUYEeHUs UX | JOTOJHUTEIbHbIE
CBOHCTB. BOIIPOCHI
3HAKOMHUTHCS ¢ | 6) cobmomaer
nucropuen TEXHHUKY
pas3BUTHS 6e3omacHoOCTH
MaTeMaTHKH
OmnepupoBatb 1)ucnone3yer IIpaBunbHOCT Tema 24. OueHouyHoe OueHouyHoe
TIOHSITHEM pe4u OCHOBHBIE b Tpuronomerpu4 cpeacTBo cpenctio 3.1
NepUOANYECKas MOHATHSA, ITonnoTa eckre QyHKIHUHU 2.1,
GyHKIHS. TEPMUHbI CamocrosiTens | ¥ UX rpauKH. OueHouyHoe
Crpowurts, 2)nuznaraet HOCTb Tpuronomerpuyu CpeACTBO
aHAJIM3UPOBATH, (mepeuncser, (6e3 ecKHe 2.2,
CpaBHUBATh Ha3bIBAET) JIOTIOJTHUTENb HEPaBEeHCTBA
rpadukn CYLIECTBEHHOE HBIX
TPUTOHOMETPHUYECK | COJEp KaHUe HaBOJSIIUX
nX QYHKIHHA. BOIpOCa BOIIPOCOB
dopmynnpoBate 1 | 3)IPUBOAMUT
WJLTIOCTPUPOBATH IIPUMEPBI
rpadugecku 4) ocymiecTBIiIseT
CBOHCTBa otbop
TPUTOHOMETPHYECK | HYXHOMH
X QyHKIHH. nHGOPMALINH I
Pematp BBITIOJIHEHUS
mpocTeimue MIPAKTUYECKUX
TPUTOHOMETPUYECK | 3a7aHuil,
Ue HEPABEHCTBA. pemiaeT
Hcnonb3oBaTh 3ajauu,
rpaduku s HCIONb3YyeT
peleHus (dbopmyisl,
TPUTOHOMETPUYECK | TPOBOJUT
UX HEPABEHCTB. BBIUHCIICHUS,




Hcnons30BaTh 5) 060CHOBBIBAaET
nudpoBbIe cBOHU
pecypcesl 1 JeNCTBUS,
MIOCTPOCHHUS OTBEYaeT Ha
rpagukoB JIOTIOJTHUTENIbHBIE
GbyHKIMH 1 BOIIPOCHI
U3y4YEHUS UX 6) cobmonaer
CBOICTB TEXHUKY
0e301acHOCTH
OmnepupoBatb 1)ucnons3yer IIpaBunsHoct | Tema 25. OunenouHoe OunenouHoe
MOHSATHSMH: peUu OCHOBHBIE b ITponsBonHas. cpeacTBo cpeactso 3.1
HeTpephIBHAS TTOHATHS, IMomHOTA [Tpumenenne 2.1,
GbyHKIHS; TEPMHUHEI CamocTosTens | MPOM3BOAHON OueHo4Hoe
MIPOU3BOHAS 2)uznaraer HOCTb cpeacTBo
¢byHKIAN. (mepeuncnser, (6e3 2.2,
Hcnonb3oBath Ha3bIBACT) JIOTIOJTHUTEIb
TE€OMETPUYECKHH U | CYLIECTBEHHOE HBIX
¢busryecknit COZIepKaHue HaBOISINX
CMBICT BOIpoCa BOIIPOCOB
MPOU3BOTHON 1Sl | 3)IPUBOIUT
pemieHust  3ajady. | IPUMeEpSI
Haxomnuts 4) oCcymIeCTBIISICT
TIPOHU3BOIHBIE otbop
3JIEMEHTAPHBIX HYXHOH
(GyHKUIHH, HHPOPMALINH IS
BBIYHCIIATH BBINTOJTHEHHA
TIPOHU3BOIHBIE MIPAaKTHYECKUX
CYMMBI, 3aJIaHUH,
MIPOU3BEACHHUS, peaer
YaCTHOTO 3aja4H,
byHKIMHA. UCTIONIB3YET
Hcnonp30BaTh (bopmyisl,
MIPOM3BOJIHYIO JUIA | TIPOBOJHT
HCCIIEeIOBAaHMS BBIYHCIICHUS,
GbyHKIHN Ha | 5) 000CHOBBIBaET
MOHOTOHHOCTH U | CBOH
9KCTPEMYMBI, JeHCTBHS,
TIPUMEHSTh OTBEYaeT Ha
Ppe3yJbTaThl JIOTIOJTHUTEJIbHBIE
HCCJIEIOBAHHUSI K | BOIPOCHI
MIOCTPOEHHIO 6) cobmoaer
rpadukos. TEXHHUKY
IIpumensats 6e3omacHOCTH
MPOU3BOJIHYIO LIS
HaXOXKICHHS
HaMJIyqIIero
pemeHus B
TIPUKJIaHBIX, B TOM
YHCIIe COLUAIIbHO-
9KOHOMHYECKHX,
3aja4ax.
3HAKOMUTHCA c
HUCTOpUEN
pasBUTHS
MaTeMaTH4eCcKOro
aHaiIM3a
OmnepupoBatb 1)ucnonb3yer IIpaBunsHOCT Tema 26. Ounenounoe Ouenounoe
TIOHSATHSMHU: peuY OCHOBHBIE b Wnrerpan u ero CpeacTBo cpeactso 3.1
epBoOOpasHasi, TIOHSTHS, [TonnoTa MIPUMEHEHHUS 2.1,
HHTErpaj. TEpMHHBI CamocrosiTens OueHo4Hoe
Haxoauts 2)uznaraet HOCTh cpeacTBo
epBOOOpa3HbIC (mepeuuciser, (6e3 2.2,
3JIEMEHTAPHBIX Ha3bIBACT) JIOTIOJTHUTENb
GyHKIMIH; CYIIECTBEHHOE HBIX




BBIUUCIIATH coJiepKaHue HaBOJSIINX
HHTETpal o | Bompoca BOIIPOCOB
bopmyme 3)upuBoauT
Hprorona— TIPUMEPHI
JleiibHunA. 4) ocylIecTBIIACT
3HAKOMUTBCS ¢ | oTOop
HUCTOpUEHR HY>KHOHI
pa3BUTHUS nHpopmanuu 1
MaTEeMaTU4eCKOro | BBIMOJHEHUS
aHam3a MIPAKTHICCKIX
3aJIaHNH,
pemaet
3a1a4m,
HCTIONB3YeT
(bopmyIl,
MIPOBOAUT
BBIYHCIICHUS,
5) 060ocHOBBIBaET
CBOHU
JIeUCcTBUS,
OTBEYACT Ha
JOTIOJTHUTEIHHEIC
BOTIPOCEI
6) cobmomaer
TEXHUKY
0e30macHOCTH
OnepupoBatb l)ucmonesyer [IpaBunbHOCT Tema 27. OueHouyHoe OueHouyHoe
TIOHSITHSIMH: pe4H OCHOBHBIE b Cucremsl cpeacTBo cpenctio 3.1
CUCTEMA JINHEUHBIX | IOHATHUSA, ITonunoTa yYpaBHEHUN 2.1,
ypaBHEHUH U €€ | TepMUHBI CamocTrosiTens OueHo4yHoe
pelieHue. 2)uznaraeT HOCTb cpeacTBo
Hcnonb3oBath (nmepeuncnser, (6e3 2.2,
CHCTEMY JINHCHHBIX | Ha3bIBAacT) JTOTIOTHUTEb
YpaBHEHUHA JUIA | CyIIecTBEHHOE HBIX
pelIeHus coJiepKaHue HaBOJISIINX
MIPAKTHICCKUX BOTIpOCa BOIIPOCOB
3amad. Haxomwts | 3)mpuBomut
pelIeHus TIpUMEPEI
MIPOCTEUIINX 4) ocymiecTBIIsAeT
CHUCTEM u | orbop
COBOKYITHOCTEH HYKHOHI
PpaIMoHaIBHBIX uHbopManum 1t
YpaBHEHUI U | BBIIOJHEHHS
HEPaBEHCTB. MPaKTHYECKHUX
Wcnonp3oBaTh 3aJJaHMH,
rpagukn QYHKIMHA | pemaer
TSt peleHus | 3aaaud,
YpaBHCHHUH. HCIONb3YyeT
Mopenuposarb (dhopMyIHL,
peainbHbIe MIPOBOANT
CUTYyallUM Ha SI3bIKE | BBIYMCIICHUS,
anreOpsl, 5) 060ocHOBBIBaET
COCTaBIIATh CBOHU
BBIPAKCHUS, JIEUCTBHS,
YpaBHEHHUS, OTBEYAEeT Ha
HEepaBEeHCTBA U | JOTOJIHUTEIIbHBIE
CUCTEMBI 1O | BONPOCHI
yCIOBHIO 3ajaud, | 6) coOmomaer
HCCIIe10BaTh TEXHUKY
MIOCTPOCHHBIE 6e30macHOCTH
MoJeNnu c
HCTIOIE30BaHUEM

amnmapara aJreopsl




OmnepupoBatb 1)ucrons3yer [TpaBmibHOCT Tema 28. OueHo4yHoe OueHo4uHoe
TTOHATUSIMHU: pedr OCHOBHBIE b Hatypansabie u cpeacTBo cpeactso 3.1
HaTypaJbHOE TTOHATHS, IMomHOTA LieNbIe Yrcia 2.1,
YHCIIO, LeJ0e | TepMHHBI CamocrosiTens OueHnovnoe
YUCIIO. 2)uznaraet HOCTb CpPeACTBO
Hcnonb3oBaTh (mepeuucnser, (6e3 2.2,
MIPU3HAKH Ha3bIBACT) JIOTIOJTHUTEINb
JETMMOCTH IEJIbIX | CYIIECTBEHHOE HBIX
YuCell, pa3JioKeHHe | colepiKaHue HaBOSIINX
Yrcia Ha TPOCTHIE | BOIIpOca BOIIPOCOB
MHOXUTEIN i | 3)npuBOAUT
pelIeHus 3aaa4q TIPUMEPEI

4) ocymIecTBIIsICT

otbop

HY>KHOHI

uHpOPMALIUH IS

BBINTOJTHEHHS

MIPaKTHYECKHUX

3aJIaHUH,

pemaer

3a1a4m,

HCTIONB3YeT

(bopMyIIHL,

TIPOBOJIUT

BEIYUCIICHUS,

5) o6ocHOBBIBaET

CBOU

JecTBuUs,

OTBEYaeT Ha

JIOTIOJTHUTENIbHBIE

BOIIPOCHI

6) cobmomaer

TEXHUKY

0e30macHOCTH
Pewars l)ucmonesyer [IpaBunbHOCT Tema 29. OueHouyHoe OueHouyHoe
MIPUKIIaTHBIC peYr OCHOBHBIC b [ToBTOpEHUE, CpencTBo cpenctso 3.1
3a1a9u W3 | IOHSTHS, [TomHOTa 00001IeHHE, 2.1,
Pa3THIHBIX TEPMUHBI Camocrositens | cuctemarusanust | OueHouHoe
obOnacteil Hayku W | 2)u3naraer HOCTb 3HAHWIA cpeacTBO
peanbHON XU3HM C | (Tepedyuciser, (6e3 2.2,
MIOMOUIBIO Ha3bIBaeT) JIOTIOJTHUTEIb
OCHOBHBIX IOHSATHI | CyIIECTBEHHOE HBIX
Kypca anreOpsl W | comepikaHHe HaBOJAIINX
Haval BOIpoOCa BOIIPOCOB
MaTeMaTU4ecKoro | 3)IpHBOJUT
aHanm3a. TIPUMEPBHI
Bri6upars 4) ocymecTBIseT
ONTUMAIIbHBIE oTbop
CIOCOOBI HYXXHOH
BBIYHCIICHHH. nHpopmManuu s
Hcnonb30BaTh [UIsi | BBIMOJHEHUS
peteHus 3a7a4 | NPaKTHYECKUX
YpaBHEHHS, 3aJlaHui,
HEepaBEeHCTBA U | periaer
CHUCTEMBI 3aj1a4H,
YPaBHEHHH, UCTIONB3YeT
cBolicTBa (YHKIMHA | GOpMyJIbL,
u rpadMKoB MIPOBOANUT

BBIYHCIICHUS,

5) o60cHOBEIBaET
CBOU

JIeiicTBUS,
OTBEYAeT Ha
JIOTIOJTHUTENbHbIE




BOIIPOCHI
6) cobmomaer

TEXHUKY
0e301acHOCTH
AKTyanu3upoBaTh 1)ucnons3yer IIpaBunsHOCT Tema 30. OunenouHoe Ounenounoe
(aKThl 1 METOABI peuYu OCHOBHBIE b Tena BpameHus CpeacTBO cpeactso 3.1
IJIaHUMETPUH, TIOHSATHS, [TonHOTA 2.1,
pelieBaHTHBIE TEME, | TEePMUHBI CamocrosiTens OueHnovnoe
IIPOBOJUTH 2)uznaraet HOCTb CpPeACTBO
aHanoruu. J[aBatpb (mepeuncser, (6e3 2.2,
OTIpENETICHUS Ha3bIBACT) JIOTIOJTHUTENb
cdepsl U mapa, uX | CyIECTBEHHOE HBIX
LIEHTpa, pajuyca, cofiepKaHue HaBOJAIINX
JIraMeTpa. BOIIpOCa BOIIPOCOB
Omnpenensats chepy | 3)npuBoauT
Kak Gpurypy TIpUMEPHI
BpallleHus 4) ocymiecTBIIsIeT
OKPY)KHOCTH. otbop
Hccnenosath HY>KHOHI
B3aUMHOE nHpopmanuu 1
pacrmoio’keHue BBINTOJTHEHHS
chepsl 1 MIPAaKTHYECKUX
IUTOCKOCTH, JBYX 3a7aHuH,
coep, pemaeT
WILTIOCTPUPOBATH 3aa4d,
9TO Ha YEPTEXKAX U | HCIOJIB3YET
pHCYHKaX. (dopmys,
DopMyupoBaTh NIPOBOAUT
onpeneneHne BBIYHCIICHUS,
KacaTeJIbHON 5) 060CHOBBIBaET

IJIOCKOCTH K
chepe, cBOHCTBO U
MIpHU3HAK
KacaTeJbHOU
IJIOCKOCTH.
3HAaKOMHUTHCS C
Te0JIC3MICCKUMU
JTUHASAMU Ha cdepe
OOBSICHATD, UTO
Ha3bIBAIOT
HUIAHIPOM,
Ha3bIBaTh €T0
9JIEMEHTHI.
N3yuats,
00BSCHATD, Kak
MOJTYYHUTh [UITHH/IP
IIyTEM BpallCHUS
MPSIMOYTOJIbHHKA.
BriBouTh,
HCIOJIb30BaTh
(bopMyIIBI I
BBIYHCTICHUS
mIomaau OOKOBOH
TTOBEPXHOCTH
IWIAHIPA.
N3zyuars,
pacno3HaBaTh
pasBepTKy
HWIAH/PA.
Hzobpaxath
LWJIUHIP U €T0
CEUCHHS
IJIOCKOCTBIO,
MPOXOJSIEH yepe3

CBOU
JIeUCTBUS,
OTBEYAET Ha
JIOITOJIHUTEIIbHBIE
BOTIPOCEI

6) cobmomaer
TEXHUKY
0e30macHOCTH




€ro ocCb,
napajuieJIbHON Uin
NEPIEHIUKYIISIPHO
1 ocu. Haxonuts
IUTOINAAH ITUX
CEYCHUM.
MoaenupoBatb
peasbHbIe
CUTYyaIllH Ha
SI3BIKE T€OMETPUH,
HCCIIEeI0BaTh
IIOCTPOEHHBIE
MOJEIH C
HCIOJIb30BaHUEM
TeOMETPUUECKUX
TIOHATUN
OOBSACHATD, KaKoe
TEJO Ha3bIBAIOT
KpPYTOBBIM
KOHYCOM,
Ha3bIBaTh €r0
3JIEMEHTHI.
Wzyuats,
O0OBSACHSATD, KaK
MIOJIy4YUTh KOHYC
IyTEM BpaleHUsA
IIPSIMOYTOJIBHOTO
TPeyroNbHUKA.
W306pakaTh KOHYC
1 €T0 CEeYEHUs
IUTOCKOCTBIO,
npoxoJsuieit uepes
oChb, U
IJIOCKOCTBIO,
MEPIEHIUKYISIPHO
i x ocu. M3yyars,
pacnos3HaBaTh
Ppa3BEPTKY KOHYyca.
BriBoguTh,
HCTIONB30BaTh
(dbopMyJIbl 115t
BBIUNCIICHUS
Iomaan 60KOBOH
MIOBEPXHOCTHU
koHyca. Haxoauts
IUIOINAAY CEUEHUI,
MIPOXOASIINX Yepes3
BEpILIUHY KOHYyCa
W

TIePIICHANKY ITPHBI
X €ro OCH.
OOBACHATDH, KaKOE
TEJIO Ha3bIBACTCSA
YCE4EHHBIM
KOHycoM. M3yuars,
OOBSICHSTB, KaK €ro
IIOJIy4YHTh ITyTEM
BpalleHUs
IPSIMOYTOJBHOM
Tpamnenum.
BreiBoguTh,
NIPUMEHSTh
dbopmyny mist
BBIYHCIIEHUS




IUIoIaan 0OKOBOM
TTOBEPXHOCTH
YCE4EHHOTO
KOHyca
AKTyanu3upoBaTh
(aKTBI ¥ METOJTBI
IUTAHUMETPHH,
peJeBaHTHbIE TEME,
TIPOBOIUTH
aganorun. Pemats
CTepEeOMETPUICCKH
€ 3a7a4H,
CBSI3aHHBIE C
TeJTaMH BpaIICHNUS,
MIOCTPOCHUEM
CCUCHHH TeN
BpalleHUus

C KOMOMHaAUMSIMHU
Tel BpalleHus U

MHOTOIrpaHHUKOB

Ha  HaXOXKACHHE

TEOMETPHYECKUX

BEJINYMH.

Hcnons3oBate mpu

pemeHnn

CTEPEOMETPHUUCCKH

X 3a1a4

TJIaHUMETPUICCKU

¢ (aKThl U METOBI

3a71a4u Ha

BBIYUCJIICHUC "

JI0Ka3aTeIbCTBO.

MopaenupoBaTb

pearnbHbIe

CUTYallUH Ha SI3bIKE

T€OMETPHH,

ncciIe10BaTh

MIOCTPOCHHBIE

MOJIEeTH c

UCIIOJIb30BaHHEM

TCOMETPHUUCCKUX

TOHATUHN

AKTyaIn3upoBaTh 1)ucnone3yer IIpaBunbHOCT Tema 31. OueHouyHoe OueHouyHoe
(aKTHl ¥ METOBI pedr OCHOBHBIE b OOBEMBI TET CpeIcTBO cpeactso 3.1
IJIaHUMETPUH, TOHATHSA, ITonnoTa 2.1,
peNeBaHTHBIE TEME, | TEPMUHBI CamocrosiTens Ouenovnoe
MIPOBOANTD 2)usznaraer HOCTb CpeacTBo
aHAJIOTUH. (mepeuncuser, (6e3 2.2,
BeiBouTs, Ha3bIBACT) JIOTIOJTHUTEIb

UCIIONIb30BATh CYIIECTBEHHOE HBIX

bopmyibl CoJIepKaHue HaBOJISLINX

00BEMOB: TIPU3MEBL, | BOIIpOCa BOIIPOCOB

LUWIMHIpA, 3)npuBoauT

IIAPaMHA/JIBI, TIPUMEPBI

KOHYCa; YCEUEHHOH | 4) oCcyIIecTBIsET

TUpaMHUIBl 1 otbop

YCEUEHHOIO HYKHOU

KoHyca. Permatp nHpopmanuu s

CTEPEOMETPUYECKH | BBIMOJHEHUS

€ 3aJa4H, MIPAaKTHYECKUX

CBSI3aHHBIC C 3a1aHuH,

BBIYHCIICHUEM pemraer

00BEMOB. 3a71a4u,

DopmynanpoBaTh UCTIONIb3YET




oTpesieeHne
1apOBOTO
CeTrMeHTa,
IapOBOTO CIIOS,
IapOBOTO CEKTOpa.
IIpumensaTs
(bopMyIIBl 1715
HAXO0XKJICHUS
00BEMOB
1apOBOTO
CeTrMeHTa,
IIapOBOTO CEKTOpa
Pemats
CTepEeOMETPUICCKH
e 3a/1a4H,
CBSI3aHHbBIE c
00béMOM Imapa u
IUIOIAIBI0 CQEpBI.
MoaenupoBatb
peanbHble
CUTYaIlNH Ha S3BIKE
TCOMETPHH,
HCCIICOBATh
MTOCTPOCHHEIC
MOJIeNH c
HCTIOJIb30BaHUEM
TEOMETPUYECKUX
TIOHSITUH.
AKTyaau3upoBaTh
(GakTel U METOBI
IUTAHUMETPHH,
pelIeBaHTHBIC TEME,
MIPOBOIUTH
aHajoruu. Pematp
CTepEOMETPUICCKH
e 3ajaqu,
CBsI3aHHBIC c
COOTHOIIICHUEM
00BEMOB u
MOBEPXHOCTEHN
MMOJOOHBIX TEA B
MIPOCTPAHCTBE.
MoaenupoBatb
peanbHble
CUTYAIlMH Ha S3bIKE
FEOMETPHH,
HCCIIEeI0BaTh
MIOCTPOEHHBIE
MoOJeNu c
HCTIOJIb30BaHUEM
TEOMETPUYECKUX
TTOHSITUN

(hopmybl,
MIPOBOAUT
BBIUHCIICHUS,

5) o6ocHOBEIBaET
CBOH

JIeUCTBUS,
OTBEYaEeT Ha
JIOTIOTHUTEIbHBIE
BOIIPOCHI

6) cobmomaer
TEXHUKY
0e30MMacHOCTH

AKTyanusupoBaThb
(hakTBI 1 METOIBI
TUIAHUMETPHH,
pelieBaHTHBIE TEME,
MIPOBOANTD
AHaJIOTUH.
OmnepupoBatb
MIOHSITHEM BEKTOD B
MIPOCTPAHCTBE.
dopmynupoBaTh
TIPaBUIIO
napajyiesienuea

1)ucnone3yer
peuu OCHOBHBIE
TIOHSITHS,
TEpMHHBI
2)usznaraer
(nepeuncuser,
Ha3bIBAET)
CYIIECTBEHHOE
coZiepKaHue
BOIIPOCA
3)npuBOIUT
TIPUMEPBI

IIpaBunbHOCT
b

ITonmaoTa
CaMocTosTeNb
HOCTb

(6e3
JIOIIOJIHUTEIIb
HBIX
HaBOSAIIUX
BOIIPOCOB

Tema 32.
BexTops! u
KOOP/AMHATEHI B
IMPOCTPAHCTBE

Ouenounoe
CpencTBo
2.1,
Onenounoe
CpencTBo
2.2,

OuneHouHoe
cpenctBo 3.1




pu CIIOXeHUH | 4) OCyIIeCTBISET

BEKTOPOB. otbop

CxJ1aapIBaTh, HYKHOU

BBIUUTATh nHpopmanuu s

BEKTODBI, BBINIOJTHEHHS

YMHOXAaTh BEKTOp | MPAaKTHYECKHUX

Ha yucino. W3yyaTs | 3amanuii,

OCHOBHBIE pemaeT

cBOlcTBa 9THX | 3374y,

onepauui. [laBaTh | UCHOIB3yET

oTIpe/ieIeHne (bopmyIIHL,

MIPSIMOYTOJIBHOM TIPOBOJIUT

CHCTEMBI BBIUHCIICHUS,

KOOpAWHAT B | 5) o6ocHOBBIBacT

IIPOCTPAHCTBE. CBOU

Bripazuts JIeicTBUs,

KOODPJIMHATHI OTBEYaeT Ha

BEKTOpa qyepe3 | IOMOJIHUTEIbHbIE

KOOpAMHATHl  €ro | BOIPOCHI

KOHIIOB. 6) cobmomaer

BrBoauTS, TEXHUKY

HCTIOJIE30BaTh 0e30macHOCTH

dbopMyny  IITHHBI

BEKTOpa "

PACCTOSIHUAS MEXIY

TOYKaAMHU.

BeIpaxats

CKaJSIpHOE

MIPOU3BEICHUE

BEKTOPOB Uepe3 MX

KOODPJIMHATBI,

BEIYUCIIATH  yTOI

MEXITY JBYMST

BEKTOpaMH, JBYMS

TIPSIMBIMH.

Haxoauts yroma

MEeXAy HOpsIMOH U

IUIOCKOCTBIO, yTOJ

MEXIY JIBYMST

IUTOCKOCTSIMH

AQHAIIUTHYECKUMHU

METOJJaMH.

BreiBoguTh,

UCIIONIb30BATh

opmyiy

paccTostHus oT

TOYKH JI0

IUIOCKOCTHU

Pemars 1)ucrionb3yer IIpaBunsHOCT Tema 33. Ouenounoe Ouenounoe
pocTeime pe4r OCHOBHBIE b IToBTOpEHuUE, cpeacTBo cpeacrtso 3.1
3aJ1a9u Ha | TIOHSTHS, ITonmaoTa 00001IeHNE U 2.1,
HaXOXJIEHWE MJIMH | TEPMHUHBI Camocrositens | cuctemarusanust | OueHouHoe
u YIJIOB B | 2)uznaraer HOCTb 3HAHUH CpPeACTBO
TeOMETPHUYECKUX (mepeuncnser, (6e3 2.2,
¢burypax, Ha3bIBAET) JIOTIOTHUTEb
MIPUMEHST CYIIECTBEHHOE HBIX
TeopeMy coJepKaHue HaBOSINX
IMudaropa, BOIpOCa BOIIPOCOB
TEOpPEMBbl CHHYCOB | 3)IpHBOAUT

u KOCHHYCOB. | IPUMEpPHI

Haxoauts 4) oCyIIeCTBIISACT

10 1b otbop

MHOTOYTOJIFHHKA, HYKHOU

Kpyra.

nHGOOPMAINH IS




PacnosHaBath
oJ00HbIE
(Guryphl, HaXOANUTH
OTHOUICHUS [UIUH U
IJIOLIAIEH.
Hcnonw3oBath mpu
pereHnn
CTEPEOMETPUYECKH
X 3ama4 (akTel U
METOBI

BBIMOJTHEHHS
MPaKTHYECKUX
3aJIaHAH,

pemaer

3ajJa4H,
UCTIONB3YeT
(dbopmyI,
MIPOBOAUT
BBIUHCIICHUS,

5) 060CcHOBBIBaET

TUTAHUMETPUH cBOHU
JeiCTBHUS,
OTBEYACT Ha
JOTIOJTHUTEIHHEIC
BOIIPOCHI
6) cobmomaer
TEXHUKY
0e301acHOCTH
OcBauBatb 1)ucnone3yer IIpaBunbHOCT Tema 34. OueHouyHoe OuenouHoe
TIOHSITHE pe4H OCHOBHBIE b MaremaTrueckoe cpeacTBo cpenctio 3.1
MaTeMAaTHYECKOTO | MOHSATHS, ITomHOTA OXKHUJIaHUE 2.1,
0KUJAHUSL. TEPMUHBI CamocTrosTens ciy4aiiHOH OueHouyHoe
[puBoauts " | 2)uzmaraer HOCTh BEJTMYIHEI CcpencTBo
00cyXaaTh (mepeuucnser, (6e3 2.2,
TIpUMEPEI HA3bIBACT) JIOTIOJTHUTEINb
TIPUMEHCHHUS CyIIeCTBEHHOE HBIX
MaTeMaTHIECKOTO coJiepKaHue HaBOJSIINX
OXKHIAHUS. BOIpOCa BOIIPOCOB
Borunciarte 3)mpuBoauT
MaTeMAaTHYECKOE OpUMEPBI
O)KH/IaHUE. 4) ocymiecTBIsAeT
Hcnonb3oBath otbop
MOHSITHE HY>KHOH
MaTeMaTHIECKOTo | WH(GOPMAIUH IS
OXXHIAHUS ¥ €ro | BBIIOJHEHUS
CBOICTBa IpH | TPAKTHYECKUX
pelreHNHM  3amad. | 3aaHuH,
Haxonuts mo | pemraer
U3BECTHBIM 3a1a4u,
dhopmyam UCIIOJIb3YET
MaTeMaTHIeCcKOe bopmyisl,
OXKHIaHHWE CYMMBI | TIPOBOIMT
CITy4aiiHbIX BBIUHCIICHUS,
BEJTHYHH. 5) 060CHOBEIBaET
Haxonuts 0 | CBOHU
U3BECTHBIM JeHCTBUS,
dbopmynam OTBEYAeT Ha
MaTeMaTUICCKUE JIOTIOJTHUTEIIbHEIC
OXKUTAHUS BOTIPOCHI
CIy4yailHbIX 6) cobmomaer
BEJIMYUH, TEXHUKY
MMEOIINX 0€30I1aCHOCTH
TCOMETPHUECKOE U
OMHOMHANBEHOE
pacnpeneneHus
OcBanBathb 1)ucnone3yer IIpaBunbHOCT Tema 35. OueHouyHoe OueHouyHoe
TTOHSATHS: pe4r OCHOBHBIC b Hucniepcus u CpeacTBo cpeactso 3.1
JcTiepeus, TIOHSATHS, IMomHOTA CTaHJapTHOE 2.1,
CTaHIAPTHOE TEPMUHBI CamocrosTenb OTKJIOHCHUE OueHo4Hoe
OTKJIOHEHUE 2)uznaraet HOCTb ciIy4yaiHon cpeacTBo
ciyyaitHoi (mepeuucser, (6e3 BEJTUYHHBI 2.2,
BEJIMYUHEIL. HA3bIBACT) JIOTIOJTHUTEIb
Haxoxuts CyIIeCTBEHHOE HBIX
JCTIEPCHIO 1o HaBOSIINX




pacrpeneneHuo. coJiepKaHue BOIIPOCOB
Haxonute o | BoOIpoca
N3BECTHBIM 3)upuBoauT
¢dopmynam TIPUMEPBI
JUCTIEPCHUIO 4) ocylIecTBIIACT
T€OMETPUYECKOTO otbop
n OMHOMHAJBHOTO | HYXKHOM
pactipeneneHus, B | MHOOPMAIMH IS
TOM 4YHCJIE€ B XOJ€ | BBIIOJHCHUS
MIPAKTUIECKOI MIPAKTHICCKIX
paboThI C | 3amaHM,
HCTIOJIB30BaHUEM pemaet
AIEKTPOHHBIX 3a1a4m,
TabIUI] HCTIONB3YeT
(bopmyIl,
TPOBOJIUT
BBIYUCIJICHUS,
5) 060ocHOBBIBaET
CBOU
JIeUCcTBUS,
OTBEYACT Ha
JOTIOJTHUTEIHHEIC
BOTIPOCEI
6) cobmomaer
TEXHUKY
0e30macHOCTH
3HaKOMUTbHCS ¢ | 1)ucmoms3yer [IpaBunbHOCT Tema 36. OueHouyHoe OueHouyHoe
BBIOOPOYHBIM pedr OCHOBHBIE b 3akoH O0JIBIINX cpeacTBO cpeactso 3.1
METOJIOM MOHSATHS, IlomnoTa qucen 2.1,
HCCIIeTIOBAHUS TEPMHUHBI CamocTrosiTens OueHo4yHoe
COBOKYITHOCTH 2)uznaraeT HOCTh cpeacTBo
JMaHHBIX. M3yuaTh B | (mepedncser, (6e3 2.2,
X0J1e HA3bIBACT) JTOTIOTHUTEb
MIPAKTHIECKOM CyIIeCTBEHHOE HBIX
paboTHI C | comepxaHme HaBOJISIINX
HCTIOJIb30BaHUEM BOTIpOCa BOIIPOCOB
AIEKTPOHHBIX 3)npuBoauT
TabIUIY TIpUMEPEI
NIPUMEHEHHE 4) ocymiecTBIIsIeT
BBIOOPOYHOTO otbop
MeToda HY>XHOU
HCCIICTOBAHUSA uHbopManum 1t
BBIIIOJIHCHU A
TPAKTUICCKUX
3a7laHui,
pemaer
3aj1a4H,
UCTIONB3YeT
(dopmy,
MIPOBOANT
BBIYUCIICHUS,
5) 060ocHOBBIBaET
CBOHU
JIEUCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTEIbHBIE
BOIIPOCHI
6) cobmogaer
TEXHUKY
0e30macHOCTH
OcBauBatb 1)ucnonb3yer IIpaBunsHOCT Tema 37. Ounenounoe Ouenounoe
TIOHSITHS: peuY OCHOBHBIE b HenpepriBHble CpeacTBo cpeactso 3.1
HEeTpephIBHAS TIOHATHS, [TonHOoTa Clly4daiiHbIe 2.1,
ciydaiHas TEPMHHBI OueHovHoe




BEIIUYHHA, 2)u3zmaraeT CamocTrosiTens BEITUYHHBI CcpeacTBo
HETpephIBHOE (mepeuncnser, HOCTh (pacpenenenus) 2.2
pacmpeneneHue, Ha3bIBACT) (6e3
byHKIMA CYIIECTBEHHOE JIOTIOJTHUTEIb
IUIOTHOCTH CoZIepKaHue HBIX
BEPOSITHOCTH. BOIpOCa HaBOSIINX
IIpuBonuts 3)mpuBoauT BOIIPOCOB
TIPUMEpHI TIPUMEPHI
HETPEepBIBHBIX 4) ocymiecTBisieT
CITy9aifHBIX otbop
BEJIMYMH. HY>KHOHI
Haxonuts HHPOPMALINH [T
BEPOSATHOCTH BEITIOJTHEHUS
coOBITHIT 10 | MPAaKTHIECKHUX
JAHHOW (YHKIUU | 3aJIaHUIA,
IUIOTHOCTH, B TOM | pelIaer
qHcie 3ajauu,
PaBHOMEPHOT'O HCIOIb3YyeT
pacnpeneneHus bopmybL,
MIPOBOAUT
BEIYUCIICHUS,
5) 000CHOBEIBaeT
cBOHU
JeHCTBHUS,
OTBEYACT Ha
JOTIOTHUTEIHHEIC
BOIIPOCHI
6) cobmomaer
TEXHHUKY
6e3omacHoCTH
OcBauBath 1)ucnone3yer IIpaBunbHOCT Tema 38. OueHouyHoe OueHouyHoe
TIOHSITHSL: pedu OCHOBHBIE b HopmansHoe cpeacTBo cpenctio 3.1
HOpMaIlbHOE TTOHSATHS, [MomHOTA pacnpeneneHue 2.1,
pacrpeneneHue. TEPMUHBI CamocrosTenb Ouenounoe
Brimensrts mo | 2)uznaraer HOCTh CpencTBo
OIIMCAHHIO (mepeuucser, (6e3 2.2,
ciTyJaiiHbIe HA3bIBACT) JTOTIOITHUTEIb
BEJIMYUHEI, CyIIeCTBEHHOE HBIX
pacnpenenéHHbIe COJIepKaHue HaBOJISLINX
[0 HOpPMalbHOMY | BOIpOca BOIIPOCOB
3aKOHY. 3)mpuBoauT
IIpuBonuTs MIPUMEPBI
mpuMepsl  3an1ad, | 4) ocyiecTBiIseT
TIPUBO/ISAIITIX K | oTbop
HOPMaJIEHOMY HYXXHOH
pacIipe/ieNeHHIO. nHpopManuu s
Haxonuts BBITTOJTHEHHS
YHCIIOBBIC MIPAaKTHYECKUX
XapaKTePUCTUKU 3aaHuH,
HOPMaJIEHOTO pemaer
pacupeneneHuss mo | 3amaym,
H3BECTHBIM UCTIONB3YeT
dbopmymnam. hopmybl,
Pemrats 3aJa4d, | IPOBOAUT
CBSI3aHHBIC C | BBIYHCIICHUS,
IIPUMEHEHHEM 5) 060CcHOBEIBaET
CBOMCTB CBOU
HOPMAaJIEHOTO JeHCTBHS,
pacrpeseneHuid, B | OTBeYaeT Ha
TOM  4YHCI€  C | JIONOJHUTEIbHbIE
UCIIOJIb30BAaHHEM BOIIPOCHI
3JIEKTPOHHBIX 6) cobmomgaer
Ta0JIHII TEXHUKY

06e30macHOCTH




IToBTOpSTH

N3yUYECHHOE n

BBICTPAMBAaTh
CUCTEMY 3HAHUU

1)ucrons3yer
pedr OCHOBHEBIE
TTOHATHS,
TEPMUHBI
2)uznaraet
(mepeuucnser,
Ha3bIBAET)
CYIIECTBEHHOE
CoZIepKaHue
BOTIpOCa
3)npuBoauT
TIpUMEPEI

4) ocymIecTBIIsICT
otbop

HY>KHOHI
nHpopmanuu 1
BBITIOJTHCHHSI
MPAKTUICCKHUX
3aJIaHUH,

pemaer

3a1a4m,
HCTIONB3YeT
(bopMyIIHL,
TIPOBOJIUT
BBIUHCIICHUS,

5) 000CHOBEIBaET
CBOU

JecTBuUs,
OTBEYaeT Ha
JIOTIOJTHUTEIIHHBIC
BOIPOCHI

6) cobimomaer
TEXHUKY
0e30macHOCTH

[IpaBunbHOCT
b

ITomaoTa
CamocTosITeb
HOCTh

(6e3
JIOIIOJIHUTEIT
HBIX
HaBOJIAIIUX
BOIIPOCOB

Tema 39.
IloBTOpEHNUE,
00001IeHNE U

CHCTEMAaTH3aIUs
3HAaHUN

OneHouHoe
cpeacTBo
2.1,
Onenounoe
cpeacTBo
2.2,

O1eHoYHOE
cpeactso 3.1

3ammra
WHIWBUIYAIEHOTO
MIPOEKTa

l)ucmonesyer
peYd  OCHOBHbBIE
MOHSTHS,
TEPMHHBI
2)uznaraet
(mepeuncnser,
Ha3bIBAET)
CYIIECTBEHHOE
COJIepIKaHue
BOIpoOCa
3)npuBoauT
pUMEPBI

4) ocyliecTBiseT
oTbop

HYKHOU
HHPOPMALIUY IS
BBIIIOJIHCHU A
TIPAKTUICCKUX
3aJIaHHH,

peuaer

3aj1a4H,
UCTIONB3YeT
(dbopmyisl,
MPOBOJHT
BBIYHCIICHUS,

5) 060CHOBEIBaET
CBOM

JIeiicTBUS,
OTBEYaeT Ha
JIOTIOJIHUTENIbHBIE

[IpaBunbHOCT
b

ITomHoTa
CamocTosTeb
HOCTh

(6e3
JIOTIOJIHUTEIb
HBIX
HaBOISIIUX
BOIIPOCOB)

OneHouHoe
CpencTBo
2.3




BOIIPOCHI
6) cobmomaer
TEXHUKY

1.6 YcioBusI NpPOBeJeHUS] TEKYHIero KOHTPOJST U TNPOMEXYTOUYHOM
aTrecTanun

VYueOHbIi KaOUHET

Kommuiekt yuebHoM mebenu:

-pabodee MecTo mpenoaaBatens (CTou, CTyN);

-pabourie MecTa 00yJaronuxcst (CTOJNbI, CTYJIbs) Ha 26 4eoBeK

[TepeHoCHOE TeXHUYECKOE 0OOPYAOBaHUE:
- IPOEKTOP;

- DKpaH;

- MEPEHOCHOW KOMIIBIOTED.



2 TEKYIIIMHA KOHTPO.Ib

Texymuii KOHTPOIb TPOBOJUTCS HA MPAKTUYSCKUX 3aHIATHSIX U BKIIOYACT B
ce0s OLICHKY 3HAaHUHN ¥ YMEHHUM, KOMIICTCHITNI 00yJarOIImXCsl.

DopMbI POBEICHUS TEKYIIETO KOHTPOJIS:

1. ycTHBIM oOmpoc, MUCBMEHHBIM OMpOC (MOXKET OBITh MPOBEJEH B (opMme
TECTUPOBAHMS),

2. BBINOJHEHUE TMPAKTHUUYECKUX padoT TMpu MPOBEACHUM NPAKTUYECKUX
3aHSITHH,

3. BHeayJAUTOpHasi CaMOCTOsATeNbHas padoTa.

OuenouHoe cpeacTno 2.1
JJIA IPOBeIeHUsl TeKYLero KOHTpoJis B (popme onpoca
YCTHBIA ONPOC — KOHTPOJIb, IPOBOAWMBIM IIOCJIE HM3Yy4YEHHUS Marepuaja IIo

OJIHOMY WJIM HECKOJBKHM TeMaM (pazzenam) yueOHOro npeaMera B BUJI€ OTBETOB Ha
BOITPOCHI U OOCYKJIEHUS CUTyalui.
Bonpocel 1j11 yCTHOr0 onpoca.
1 cemecTp

=

JlaiiTe onpeneneHue JeMCTBUTENBHBIX Yncel. [IpuBenure nmpumep.

A

Kaxk n300paxkaroTcs 1eiCTBUTENbHBIE YUCIIA HA YUCIOBOU MPSAMOiL?
[TpuBenute npumep.

JlaiiTe onpeaenenrne MoayJis IeMCTBUTENBHOTO yncia. [IpuBeaure npumep.
CBolicTBa MOZyJIsl IEUCTBUTENBHOTO yKcia. [IpuBeaure npumep.

Jaiite onpenenenue Toxaectna. [Ipuseaure npumep.

Jatite onpenenenue ¢hyukiuu. [IpuBenure nmpumep.

No bk ow

CaoiicTBa QyHKIIMH: 00JIaCTh ONpeAeeHNUs, MHOXKECTBO 3HAYCHUM, HYJIN

(yHKUMU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHBIE U HEUETHBIE, TpaduK

¢ynkuuu. IlpuBeauTe npumepsl.

8. Cremnens ¢ 1ensIM nokaszarenem. [IpuBeaure mpumepsl.

9. Crenennas ¢GpyHKLHUS C HAaTypaJIbHBIM U II€JIbIM TTOKa3zaresieM. Ee cBoiicTBa
u rpaduk. [IpuBenure npumepsl.

10. ApudmMeTnuecknii KOpeHb HaTypalibHOM cTenieHu. CBOMCTBA U Tpaduk
KOpHS HaTypaJibHOU cternenu. [IpuBeaure npumepsl.

11. I'panycHas u paguanHas Mepa yria. TpUroHOMeTpUYECKUN KpyT.
[IpuBenure npuMepsl.

12.0Onpenenenus cuHyca, KOCMHyca, TaHT€Hca Ynciia. 3Haku sinX, COSX ,igx ,
CtgX 1o 4eTBEPTAM.

13.OcHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.

14. ®opmysl IpUBEAEHUS, IPABUIIO, IPUMEPHI.

15.®opmMyIbl CIOKEHUS.

16.Dopmysbl ABOMHOTO apryMEHTa.



17.®opmynsl mpeobpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (DYHKIUN B
IIPOU3BEACHUE U ITPOU3BEACHUS B CYMMY.

18.06paTHbIE TPUTOHOMETPUUYECKUE PYHKITHH.

19.®opmyIbl KOPHEH MPOCTEUIIIUX TPUTOHOMETPHUUECKUX YPaBHEHUM Sin X =
a, COSX = a. YacTHble cirydau.

20.DopMyIbl KOPHEHW MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHHH tgX = a,
ctgx = a.

21.ITocnenoBarenbHOCTH. CrIOCOOBI 3aJaHUSI TTOCIEI0BATEILHOCTEH.
[IpuBenure npumep.

22. ApudmeTrueckas U reoMeTpudecKas nporpeccuu. beckoneuHo
yObIBarol1asi reOMeTpUYecKasi IpOTrPeCcCHsl.

23.AKCHOMBI CTEPEOMETPUN U CIIEACTBUS U3 HUX. [IpuBenuTe npumepsl.

24.B3anMHOE pacIoyioKeHHe MpsiMbIX B mpocTpaHcTBe. [IpuBeaure mpumep.

25.I1apaniensHOCTh MPSMBIX H IJIOCKOCTEH B POCTPAHCTBE.

26.YTIBI C COHAIIPABICHHBIMU CTOPOHAMHU, YTOJI MEXKAY IPSIMBIMU B
IIPOCTPAHCTBE.

27 .I1apaniensHOCTh MJIOCKOCTEH: MapaieIbHOCTh TNIOCKOCTH, CBOMCTBA
NapaJlJIeIbHBIX IUIOCKOCTEH.

28.I1epnienauKyIsIpHBIC IPSIMBIE B POCTPAHCTBE, MPSMbIE MapalijieIbHbIE U
NEPHEHIUKYJIIPHBIE K TUIOCKOCTH.

29.11pu3Hak nepneHauKyJIIPHOCTH MPAMON U TUIOCKOCTH, TEOpEMa O TIPSIMO
MEPIEHAUKYISIPHOMN TIJIOCKOCTH.

30.IleprieHUKYISp W HAKIOHHBIE.

31.Yribl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOK U TNIOCKOCTBIO; IBYTPAHHBIN
yIOJI, INHENHBIN YIroJI IBYTPAHHOTO yIJia.

32.1lepneHIUKYISPHOCTD MJIOCKOCTEN: PU3HAK NEPIEHANKYISIPHOCTH ABYX
mrockocTer. Teopema o TpEX NEPIEHINKYIAPax

33.IlonaTre MHOTOTpAaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE
Y HEBBINTYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOIPAHHUKA.

34.1lpusma: n-yronbHas NMpU3Ma; TPAaHU W OCHOBAHUS TPU3MBI; MpsAMas U
HAaKJIOHHasT TOpu3Mbl; OOKOBass M TMOJHAs MOBEPXHOCTh IPU3MBI.
[Tapamtenenurenn, NpAMOYTOJIbHBIN apaUICJIENUIIE] U €0 CBOMCTBA.

35.Iupamua: n-yrojapHasi TUpaMuIa, TpaHUd U OCHOBaHHUE MUPAMUJIBI; OOKOBAs
Y TIOJIHAsi TOBEPXHOCTh MUPaMU/JIbl; PaBUJIbHAS M YCEUEHHAs MUpaMuU/a.
DJIEMEHThI MUPAMUJIBI.

36.1IpaBuiibHbIE MHOTOTPAHHHUKHU: TOHSATHUE MPaBUIBHOTO MHOTOIPAaHHUKA,;
NpaBWIbHAS TpU3Ma W MPaBWIbHAA NUPAMUIA; MPABUIIbHASA TPEYroJibHas
nupamMuia U NpaBWIbHBIA TeTpadap; KyO. IlpencraBnenue o mpaBUIIbHBIX
MHOTOTPAaHHMKAX: OKTAdIP, JOAEKAd AP U UKOCAIP.



37.CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHsSI OTHOCHTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTH. DJIEMEHTBl CUMMETPUM B MHUPAMHIAX, MNapajulesIeNUIe1ax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

38.11nomanb 6OKOBOM MOBEPXHOCTH M MOJIHOM MOBEPXHOCTHU MPSIMOU MPU3MBI,
IUIOIAAb OCHOBAaHUM, TeOpeMa 0 OOKOBOW MOBEPXHOCTHU MPSIMOM MPU3MBI.

39.11nomanbs OOKOBOM MOBEPXHOCTH W MOBEPXHOCTU MPABUIBLHON MUPAMUIBI,
Teopema O IIomAaa OOKOBOM MOBEPXHOCTH YCEUYEHHOM MUPAMU/IBI.

40.00bEM nUpamMuIbl, MIPU3MBI

41.Cpennee apudmeruyeckoe, MeauaHa, HauOosblliee W HaWMEHBIIIEe
3HAYEHHUS, pa3Max, [HUCIEpPCUs, CTAaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX
HabopoB. [IpuBenure npumepsl

42.CnydaiiHple  3KCHEPUMEHThl  (ONBITBI) W CIOy4yallHble  COOBITHSL.
DOnemeHTapHbIe COOBITUS (UCXOABl). BeposTHOCTH Cily4alilHOTO COOBITHS.
BeposiTHOCTH COOBITHII B OMNBITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTapPHBIMU
COOBITUSIMU.

43.0mepanmu  Haa COOBITUAMH: TIEpeceueHre, OObeIUHEHHWE COOBITHH,
MIPOTHUBOIIOJIOKHBIE COOBITHS.

44.Jluarpammel Ditiepa. @opMyiia CIOKEHHs] BEPOATHOCTEH

45.YcrioBHass BEPOSTHOCTh. YMHOXKEHHE BeposTHOCTed. dopmyna MOoIHOU
BeposATHOCTU. HezaBucruMble cOOBITUS

46.KombunaTopHOE rpaBuiio ymMmHoxkeHus. [lepectanoBku u gpakropuain. Yucio
COYETaHUMN.

47.Tpeyronasnuk [lackans. ®opmyna 6uHoma HeroToHa

48.buHapHBI CITy4aifHbBIN ONBIT (MCIIBITAHKE), yCTIeX U Heyaada. HesaBucumbie
ucneiTanust. Cepusi HE3aBUCUMBIX HCIIBITAHUM 110 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIuin.

49.Cnyyaitnas  BenuuuHa. PacnpeneneHue  BeposTHOcTed. Jlmarpamma
pacnpenenenua. CymMma U IpOU3BEICHUE CIy4YallHbIX BelWuuH. [Ipumepsl
pacnpeneneHrii, B TOM YKCJIe TEOMETPUIECKOEe U ONHOMHUAIBHOE

2 Cemectp

3 CremneHb ¢ pallMOHAIBHBIM MTOKa3zateiaeM. CBoiicTBa creneHu. [IpuBenure
IPUMEPBHI.

4 Tlpocreiimme moka3zareinbHble YpaBHEHUsS] U HepaBeHCTBa. llpuBenute
PUMEPHI.

5 Tloka3zarenpHas pyHKIMs, €€ cBoMcTBa U rpaduk. [IpuBeauTe mpumepsl

6 Jlorapugm uucna. [lecaiTuunblie U HaTypasibHble Jorapudmel. [IpuBenute
PUMEPHI.

7/ CsotictBa norapupmos. [IpuBenure npumepsl.

8 Jlorapudmuueckue ypaBHEeHUs U HepaBeHCTBaA. [IpuBeauTe mpuMepsl.

9 Jlorapudmuueckas QyHkuus, e€ cBoiictBa u rpaduk. Ilpuemute

IPUMEPHI.



10 Tpuronomerpuueckue (QpyHKUMU, UX CBOWCTBa U rpaduku. [IpuBegute
IPUMEpHI.

11 TpuronomeTpruyeckre HepaBeHCcTBa. [IpuBenuTe npuMepsl.

12 HenpepsiBHbIE PyHKIMHA. METOJ HHTEPBAJIOB I PEIICHUS HEPABEHCTB.

13 lIpousBoanass Qynkuuu. [eomeTpudecknii M (UUYECKUI CMBICIT
npousBoaHOM. [IpuBeanTe MpuMepsl.

14 TlpousBoansie  3neMeHTapHbIX  (yHkuuil. I[IpousBomHas CyMMbl,
npousBeieHus1, yacTHoro GyHkiuii. [IpuBenure npumepsl.

15 [IpumeHeHne  TPOU3BOAHOW K  HCCIENOBaHUIO  (PYHKIUMH  Ha
MOHOTOHHOCTH M 3KCTpeMyMbl. [IpuBeante npumepsl.

16 Haxoxaenue HauOONBIIET0 M HAUMEHBIIEro 3HauyeHus (YyHKIUU Ha
orpeske. [IpuBeaure mpumepsl.

17 IlpumeHeHne MPOU3BOAHOMN IJISI HAXOXKACHUS HAWIYYILErO PEIICHHS B
MPUKIATHBIX 3a7a49ax, Ui OTPEEICHNs CKOPOCTH MpoIiecca, 3aJaHHOTO
(dopmynoi unu rpaduxom. [IpuBenure npumepsl.

18 IlepBooOpa3znas. Tabmua nepBoodpasubx. [IpuBenuTe mpumepsl.

19 Unterpan, reomMeTpuyeckuii W (PU3NYECKUN CMBICT HMHTErpaja.
[IpuBenuTe npuMepBhl.

20 Beruucnenue unrerpana no dopmyie Hototona—JlelOuuna. [Ipusenure
OPUMEPBHI.

21 Cdepa u map: UeHTp, paauyc, TMaMeTp; IUIOIIA/lb TOBEPXHOCTH CHEpHI.
B3aumnoe pacnoniosxkeHue chepsl U MIOCKOCTH; KacaTeabHas MII0CKOCTh
K cdepe; momaas chepsl. [IpuBeanre npumepsi.

22 N3obpaxenue chepsl, mapa Ha ruiockoctu. Ceyenus mapa. [Ipuseaure
MPUMEpHI.

23 llunuaapuyueckass  MOBEPXHOCTh,  OOpasylolue  IMIIMHIPUYECKOM
MOBEPXHOCTH, OCh IIWIMHAPUYECKON  moBepxHOCTH. LlummHmp:
OCHOBaHHUSI M OOKOBasi MOBEPXHOCTh, OOpa3ymoImas M OCh; IUIOIMIAIb
OOKOBOI U MOJHOM NTOBepXHOCTH. [IprBeanTe npuMepsl.

24 N3o0pakeHne MUIMHAPA Ha TUIOCKOCTH. Pa3BépTka mumHapa. CeueHus
HWIMHAPA (TUIOCKOCTHIO, MapalljieNIbHOM WM MEPHeHIUKYJSIPHON OcH
mwMHapa). [lpusenure npumepsl.

25 Konnueckasi OBEpXHOCTh, 00pa3yIolie KOHUYECKON MOBEPXHOCTH, OCh
Y BEpILINHA KOHMYECKOM MOBEPXHOCTU. KOHyC: OCHOBaHME W BEPILNHA,
oOpa3yomias M OCb; IUIOIIA[ b, KAKOE TEJIO HAa3bIBalOT KPYTOBBIM
KOHYCOM, Ha3blBaTh €ro DJEMEHTHl, KaK MOJyYUTh KOHYC IYTEM
BpaIlleHUsI IPSIMOYTOJILHOTO TpeyroyibHUKa. [IpuBeanTe mpuMepsi.

26 Ilnomans OOKOBOM M TIOJHOM TTOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yroline 1 BRICOTa; OCHOBaHUS M OOKOBasi MOBEpXHOCTh. [IpuBennTe
IPUMEPBHI.

27 N3o0paxkeHne KoHyca Ha IUIOCKOCTU. Pa3éprka koHyca. CeueHus
KOHyca (IJIOCKOCTBIO, TMAapajuleIbHOM OCHOBAHHUIO, W IJIOCKOCTHIO,
npoxojdilel yepes Bepiiuny. [IpuBeaure npumepsl.

28 KomOuHanus Tea BpalleHUs] M MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIN O0KOJIO cepsrl; chepa, BIUcaHHAS B MHOTOTPAHHUK WIIH B
Teno BpaieHus. [IpuBeaute npumepsl.



29 Ilonsitue 06 oOBEMe. OcHoBHBIE cBoiicTBa 00BEMOB Teil. OO0BEM
nmunuHApa, KoHyca. OO0béM mapa w 1wiomans cdepsl. [IpuBenute
MIPUMEPBHI.

30 IMogoOubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IIOMIAIIMU
OBEPXHOCTEHN, 00bEMaMu OJIOOHBIX Tell

31 Bektop Ha MIOCKOCTH W B mpocTpaHcTBe. ClOXKEHHWE U BBIUUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha YUCIIO.

32 PaznoxkeHue BEKTOpa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuiio
napayenenunena. [Ipusenure npumepsl.

33 [IpsamoyronpHas cucTeMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHaTh
BeKTOpa. YTroJ Mexay BekTopamu. CKaJlsipHOE MPOU3BEICHUE BEKTOPOB.
Brruucnenne yrioB MeEXITy MPSIMBIMH M IDIOCKOCTSMHU. [lpuBennte
MIPUMEPHI.

34 Tlpumepsl TPUMEHEHHUS MAaTeMAaTHYECKOTO OXHIaHWs (CTpaxOBaHHE,
norepes). Maremarnueckoe OXHUIAHUE CYMMBI CIydalHBIX BEIUYHH.
MareMaTtndeckoe OXHIaHHNE TEOMETPUUYCCKOTO ¢ OWHOMHAIBHOTO
pacnpenenenui. [IpuBeaure npumMepsl.

35 ucniepcus u craHIapTHOE OTKJIOHEHHUE. Jlucrnepcuu reoMeTpruieckoro u
OMHOMMANILHOTO pacnpenencHus. [IpuBeauTe npumepsl.

36 3akoH O6omnbiux yncen. BeiOopouHslilt MeTo uccienoBanuii. [Ipuseaure
IPUMEPHI.

37 IlpumMepsl HENpPEpBHIBHBIX CIyYalHBIX BeIW4YuH. DYHKIUSA TUIOTHOCTU
pacnpenenenus. PaBHOMEpHOE pacmpeneiieHHne U €ro CBOWCTBA.
[IpuBenute npuMepsl.

38 IlpencraBneHue JaHHBIX C TOMOIIBIO TAOJNII M TUATPAMM, OITACATEITbHAS
cratuctuka. [IpuBeauTe mpuMepsl.

39 OmnbITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMU, BEIYHCIICHNC
BEPOSITHOCTE COOBITHII ¢ mNpuMeHeHueM GopMya U rpaduyecKux
METOJIOB (KOOpJMHATHAs TipsMasi, JepeBO, Juarpamma Oijepa).
[IpuBeauTe npuUMeEpHI.

40 CnyuaiiHble BEIMYUHBI M PACTIPECIICHHS, MATEMATHUECKOE OXXHUIaHHE
ciaydanHou BenuuuH. [IpuBennte npuMepsl.

Kpurepuu oneHku oieHO4YHOro cpeacrsa 2.1
JJISl POBe/IeHUs TeKYIero KOHTPoJisi B (popMe onpoca

Omeem ouyernueaemcs OMMEmKou «womjiudno», eciu 06ylmlomuﬁc;1:

1.

MOJIHOCTBIO PACKPBUI COIEpKaHUe MaTepuaia B 00beMe, MPeayCMOTPEHHOM
MporpaMMOil W Y4eOHUKOM; H3JIOKUJI MaTepuajl TPaMOTHBIM SI3BIKOM B
ONPENECICHHON JIOTUYECKOM IMOCIEIOBATEIbHOCTH, TOYHO MCIOJb3YS
MaTeMaTUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

MPABUJIBHO BBIMIOJIHWJ PUCYHKH, YEPTEXKH, IPa(UKH, COMYTCTBYIOIINE OTBETY;



3. mokasai YMCHHUC WIIIOCTPUPOBATHL TCOPCTHYCCKUC ITOJIOKCHUS KOHKPCTHBIMUA
npuMecpamMu, IPUMCHATL HX B HOBOM CuTyallid IIpH  BbIIIOJIHCHUHA
IMPAaKTHUYCCKOI0 3alaHNA;

4. MpoAEMOHCTPUPOBAN YCBOCHUE paHee U3yUYECHHBIX COIMYTCTBYIOIIUX BOIIPOCOB,
c(hOpPMHUPOBAHHOCTh M YCTOMYMBOCTh MCIIOJIL30BAHHBIX MPU OTBETE YMECHHUHA U
HAaBBIKOB;

5. oTBeYas caMOCTOSITEIIFHO Oe3 HaBOIAIINUX BOIIPOCOB YUHTCIIA.

Bo3moxHBI OJHa — ABC HCTOYHOCTH IIPHU OCBCIICHHUNU BTOPOCTCIICHHBIX BOIIPOCOB
HJIN B BBIKJIaJKAaX, KOTOPBIC YUYCHHUK JICTKO UCITPABUII I10 3aMCYAHUTO YUUTCIIA.

Omeem oueHueaemcs OMMEMmMKOU «xopouto», €CJin OH yA0BJICTBOPCH B OCHOBHOM
Tp€6OBaHI/IHM HAaOTMCTKY «OTJIIMYHO», HO IIPpHU 3TOM HUMCCT OAWH U3 HCAOCTATKOB!

1. B H3JIOKCHHH  OOIIYHICHBI HeOOJIbIITNE HpO6CJII>I, HC HCKa3HBIIHC
MAaTCMaTHICCKOTO COACPIKAaHNA OTBCTA, UCITPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA.

2. JOIyIIEHbl OWIMOKM WM Oojee [ByX HEIOYETOB IIPU OCBEILEHUU
BTOPOCTEIIEHHBIX BOIIPOCOB WIM B BBIKJIAJIKaX, KOTOPBIE YYEHUK JIETKO UCIPABUI I10
3aMEYAHUIO YUUTEIS.

Ommemka «ydoeﬂemeopumeﬂbno» cmaesumcs 6 CﬂeOymmux cyuanx.

1. HETIOJIHO WJIM HEMOCJEN0BATENBHO PACKPBITO COAEp:KaHWE MaTepuaina, HO
MoKa3aHo oOIee MOHMMAaHWE BOINpPOca U MPOAEMOHCTPUPOBAHBI  YMEHHMS,
J0CTAaTOYHBIE JIJIs JAJIbHEHIIIET0 YCBOSHHS TPOrPaMMHOr0 MaTepuasa (OnpeieeHHbIe
«TpeboBaHUsIMHU K MATEMAaTHYECKOU MOATOTOBKE YUAILIUXCS»).

2. HMCIIMCE 3aTPYAHCHUS WX JOITYHICHDBI OIIINOKH B OIpcaACICHNN MOHSATUM Hu,
HCIIOJIB30BaHUU MaTeMaTU4YECKOMN TCPMHUHOJIOI'NH, JepTCIKax, BBIKJIaAKax,
HCIIPaBJICHHBIC ITOCJIC HECKOJIbKMX HABOAAIIMUX BOIIPOCOB YUHUTCIIA,

3. YYECHUK HE CIPaBWICA C NMPUMEHEHUEM TEOPUM B HOBOW CUTYAlUU IPU
BBITIOJTHEHUHY TTPAKTHUUECKOTO 3a/1aHUsl, HO BBITTOJHUI 3aJJaHUsI 0053aTEILHOTO YPOBHS
CJIO’KHOCTH MO JJAHHOW TEME;

4, IIPU 3HAHUM TEOPETHYECKOTr0 MaTepuaia BbISIBIICHA HEJOCTATOYHAS
c(hOpMHUPOBAHHOCTh YMEHUH U HABBIKOB.

Ommemka «Heydoeﬂemeopumeﬂbno» cmaeseumcen 6 Cﬂedymmux cwyuanx.:

1. HE PACKPBITO OCHOBHOE COJIep KaHKie y4eOHOro MaTepuana;



2. OOHapyXeHO HE3HaHWE WJIM HEMOHUMAaHUE YYCHWKOM OOJbIIeH WIiH
HanOoJsiee BaKHOW YacTH y4eOHOro MaTepuaa;

3. JOIMYIIEHbl OMIMOKK B OMNpEAeNCHUH TMOHATHH, TNPH HUCHOJIb30BAHUU
MaTEMaTHYECKONH TEPMUHOJIOTUH, B PHUCYHKax, uYepTexax WM rpapukax, B
BBIKJIQ/IKAX, KOTOPBIE HE HCHPABJICHBI IOCIE HECKOJIBKUX HABOMSIIMX BOIPOCOB
YUUTENS;

4. VYCHUK OOHApYXWJI TIOJHOE HE3HAHWE U HETMOHUMAaHHE HW3y4aeMOTo
Marepuanga WM HE CMOI OTBETUTh HM HA OJMH W3 IIOCTABJICHHBIX BOIIPOCOB IIO
M3y4aeMOMY MaTepHaly.

OuenouHoe cpeacTBo 2.2
ISl IPOBe/IeHUs TEKYIIero KOHTPOJIS MO pe3yJIbTaTaM NPAKTHYeCKUX
3aHATUHI
BhinonHeHne KOHTPOJBHBIX PadOT MPU MPOBEACHUU MPAKTUUYECKUX 3aHATUN

HaIpaBJICHO Ha MPOBEPKY YMEHHUM M Pe3ylbTaToB 00yueHus. B Tekymiem KoHTpose
OIICHUBAETCSl MPABWIBHOCTh M IOJHOTA BBINOJHEHHS 33/JaHUl TI0O TEME, CTEICHb
CaMOCTOSITENIbBHOCTU TPU BBITIOJTHEHUWM 3aJlaHUM M COOTBETCTBUE BpPEMEHU Ha
BBHITIOJTHEHUE 3a/IaHUSI.

Tembl KOHTPOJIBHBIX padoT

KonTtpoabsnas padora Ne 1 mo reme: «MHOKecTBa pAlHOHAJIBHBIX H
AelCTBUTEJbHBIX YyHce. PanuoHajibHbIe ypaBHEHUS] U HEPABEHCTBA)

KonTtpoabsnas padora Ne 2 nmo teme: «@ynkuuu u rpagpuxu. CreneHs ¢
LeJIBIM MOKa3aTeIeM»

KonTtpoabsnas pa6ora Ne 3 no reme: «ApudpmMerniecKknii KOpeHb N—0M
creneHd. ppanuonaabHble ypABHEHHUSI H HEPABEHCTBA»

KonTtpoabnas padora Ne 4 o teme: «®@opMyJibl TPHTOHOMETPHH.
Tpuronomerpuyeckue ypaBHEeHHUsD)
KonTtpouabnas padora Ne 5 «IlocienoBaTe1bHOCTH M IPOrPecCUID)

Kontposabnasi pabdora Ne 6 mo Tteme: «IloBTopenme, o0o0menue u
cucTeMAaTH3alMs 3HAHUID)

KonTpoabHas padora Ne 7 mo Teme: «BBejeHue B cTepeoMeTpHIO»

KonTposbHas padora Ne 8 mo reme «IIpsimbie ¥ MJ10CKOCTH B
npocrpancrse. [lapajiebHOCTh NPAMBIX H IJIOCKOCTEH»
KonTpoabHas padora Ne 9 mo teme: «IlepneHAUKYJISIPHOCTh MPAMBIX H
IVIOCKOCTEi»

KoutpoabHas pa6ora Ne 10 mo Teme «¥Yribl MexXay HNpSMbIMH U
IIOCKOCTSIMI




KountpoabHnas padora Nell mo teme: « MHOrorpaHHUKW

KounTtpouabHnas padora Nel2 no teme: «O0beMbl MHOTOTPAHHUKOB)»

KountpoabHnas padora Ne 13 nmo teme: «IloBTopeHune: cedeHusi, pacCTOsIHUSI
U YIJIBI»

KountpoabHas padora Ne 14 no teme: «Teopusi BeposiTHOCTE U
MaTeMATH4YeCKAasl CTATHCTUKA)Y

KontpoabHnas padora Nel5 no teme: «IloBTopenne, 06001menne u
CHCTEeMaTHU3alUsl 3HAHUII»

KountpoabHnas padora Nel6 mo teme: «CteneHb ¢ paliHOHAJIbHBIM
noka3aresieM. [lokazareabHas pynkuus. [lokasarejibHble ypaBHEHHUS U
HepaBeHCTBAa»

KonTtpouabnas pa6ora Nel7 no teme: «Jlorapupmuyeckasi pyHkums.
Jlorapu(pmuyeckue ypaBHeHUs U HEPABEHCTBA»

KontpouabHnas pa6ora Nel8 no teme: «Tpuronomerpuyeckue pyHKuuu u
ux rpaduxku. Tpuronomerpudeckne HepaBeHCTBA»

Kountpoabnas padora Ne 19 no teme: «IIpousBognas. [lpumenenue
MPOU3BOJIHOIN»

Kontpoabnas padora Ne 20 no teme: « AHTerpaJ u ero npuMeHeHne»

KonTtpouabHnas pa6ora Ne 21 no teme: «CucTeMbl ypaBHeHHUi»

KonTpoabHasi padora Ne 22 no teme: «HaTypaJjibHble M HeJIble YHCIA)

KonTpoabHnas padora Ne 23 no teme: «IloBTopenue, 06001menne u
cucTeMaTH3alus 3HAHUID)

KonTpoabHnas padora Ne 24 o teme: «Tes1a BpameHus»

KonTpoabHas padora Ne 25 no teme: «O0beMbI Te1»

KonTpoabHas padora Ne 26 no teme: «BekToOpbl M KOOPAMHATHI B
NPOCTPAHCTBE»

KonTpoabHas padora Ne 27 no teme: «IloBTopenue, 06001menne u
CHCTEMAaTHU3ALMs 3HAHUIT»

KonTtpoabHnas padora Ne 28 no teme: «Teopusi BeposiTHOCTel H
MATeMaTHYeCKasi CTATHCTHKA)

KonTpoabnasi pabora Nel mo teme: «VMHOKeCTBA pAIlMOHAJIBHBIX U
AeCTBUTEIbHBIX Ynces. PaliuoHa/IbHbIC YpPABHEHHUS] M HEPABEHCTBA)

( 10a 5 4 j 3
+ -~ ; :
a’-b*> b-a a+b) a+b
2x+4  x-4 _
x> —x  X*+X

1.Yopocture BbhIpakeHHE:

0.

2.PemmTe ypaBHEHUE:



3.Pemmte HepaBeHCTBO:

2_
a) (x+D(x-1) <0; 6) x2 6x+920-
X+4 X°—4X -5

4. a) YpocTute BhIpaKeHHE:

( 11 j_n+3
n-n n?+n) n?-1

0) HaliquTe 3Ha4YeHNE OJIYYEHHOTO BRIpaXKeHUsI ipu N= -1.

KonTtpoJsbnas padora Ne2 no teme: «®yHkuun v rpagpuku. CteneHp ¢ nesabiM

InorasaTtejaemM»
y = f(x) y
1.®ynkuus 3a/1aHa TaOIuIeH.
X 4 -2 -1 1 0,5
y -0,5 -1 0 2 4

Kakoe 13 MHOXKECTB SIBIISIETCSI 00J1aCTHIO OTIPENIEICHNs, a KaKoe — 00JIACThIO 3HAUCHUI?

2. Ins kaxxaoi pyHKIMU BEIOEPUTE TPOMEKYTOK, SBJISIONIMICS €€ 001acThiO ONpeieneHus (eciu
BO3MOJKHO).

— _
_ Ut L1 Y= — (x — 1)° = 3x — 2
Y VXt + 2 x + 5 ¥ = (x ) 2V X

3.

Wcnonb3ys rpaduk, Ui KaKJ0To MPOMEKYTKa YKaKUTE, BO3pACTaeT UM yObIBAaeT JaHHAS
¢byHKIMA (€cIM BO3MOXKHO).

A) yoOwBaer B) Bo3pactaer

BapuanTsl 0TBETOB:



[-8; =7 _[-T; 5] 3 [—1; 2] " [2; 4] 5) 4; 6] 6) 65 7] 7 [—6; —4]

1) 2) 8)
[—4; —1]
A b
OTtBeT

4,

y A

0 X

=

Z[J'DI Q)YHKHI/II/I, HpeHCTaBHeHHOﬁ Ha PUCYHKE, 3alMUIINTC KOJIMUCCTBO ITPOMEIKYTKOB, Ha KOTOPBIX
OHa MOJIOXKHUTCIIbHA, U KOJIMYECTBO IMMPOMECIKYTKOB, Ha KOTOPBIX OHA OTpULATCIIbHA.

5. Ans kaxaoro rpaduka QyHKIMH 3aIHAIITUTE, €CITH BO3MOXHO, HYJIU 3TOH (YHKIIHH.

/
LY 4

1 |0 X




) -3
6.Beranciute: a) 3% 6) (-5)% B) (gj ;) (0,1)% 1) (2%} ; e)8+67 x) 456°-0,1
a. (43)-4.22
ECDN

KonrpoabHasi padora Ne3 no teme: «ApupmMeTH4ecKHii KOpeHb N—O0i CTENeHH.
HppannoHajibHble YpABHEHUS] M HEPABEHCTBA»

1.Beranciure: <1/1_53'{‘/(5(\/5—1) {/6/3+6.

2. Berauciaure:

20

a) ——; 6)NT?-2°.52; 4(-3)°-2-4/8-9; 4/256.
)(4J§) ) 6) {/(-3) 2)

3.YopocTture BbIpaKECHHUE:

RN

; o
Y64 )

4 Bpruuciure:

a) 11— 2410 - Y11+ 2410 6)313— 4411 - 313+ 4411

5.Pemmre ypaBHEHUE

)U"xz + 175 = 15. OTset :
a
Kontpoabnasi padora Ne4 o teme: «@opmMyJibl TPUTOHOMETPHH.
TpuronoMmerpudeckue ypaBHeHUsD)

1. Beruuciute: a) sin%z;6) cos(%j; B) tg 57”; r) ctg(-%),

9

2. HaiinuTe 3amaHHy10 TOUKY Ha YUCJIOBOW OKPY>KHOCTH: " :-2,5; 140°,90°

J3

3. Pemmre ypaBHeHue: a) sint=7; 0) cost:—%.

i
4

tg(-t)

— 7 _—_3in 2 1.
tgt + ctgt

4. JloKaXuTe TOXKICCTBO

5.13BecTHO, UTO sint=0,6,7 <t < 37” Brrauciaure: cost,tgt, ctgt.

KonTpoasnas padora Ne 5 mo reme: «lIlociienoBaresibHOCTH U
MPOrpeccumn»



1. Pemute ypaBHEeHUE
x? + 5x® + 9x* 4+ 13x* + ... + 57x* = 870.
2. Haitnure cymmy 6€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON ITPOTPECCUM
2 1
4: —: — ...
5 25
3. Kakue u3 nmocnenoBaTenbHOCTEN SBISIOTCA OECKOHEYHO YOBIBAIOLTUMU
r€OMETPUYECKUMHU IPOTPECCUIMHU?

i1 1
A) 26 18’
Vv + 2 1 1
5) vh — 25 — 2¢/5 5’
_]-: 3: _6: _g:
B)
1; 0,7; 0,4; 0,1; ...
I

4. Haiinure cymMy O€CKOHEUHO YOBIBAIOIIEH F€OMETPUUECKON MPOrpecCun
V5 3v5 — 1 46 — 6v5
3 9 ; /s

(bn),

5. Haiinmure cymmy GeCKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM Mporpeccun
h;; = 9, 6;b4 = 3-, 84.

CCJIN

KonTpoabnas padora Ne 6 no reme: «IloBropenue, 00o0menne u
CUCTEeMATHU3aLHA 3HAHUID)

. 2X+3 X—3
1.Pemmre ypaBHenue: — -— =0.
X®=2X X°+2X
VvE — 3x = —1, x =
2. Pemute ypaBHEeHHeE:
! 3
y = -
3. [locTpoiite rpaduk GyHKINUN: X+ 2
3/ Y vx3 -
Vx2-vVxd — 5——= + 6y/x = 0.0T1Bet:
Vx

4. Pemute ypaBHECHHE:

S.



y = (x + 3)*-2
Bribepure hopmyity, COOTBETCTBYIONIYIO JaHHOMY IpaduKy:A)
y = (x-3)°-2 y = (x 2}4—|—3ry:152

b) B) )

KonTtpoJsbHas padora Ne 7 o teme: «BBeieHHe B CTepeOMeTPUIO»

1. Ilpsmeie a u b mepecekaroTcsa B Touke A. Jlokakute, 4To mpsMasi C, KOTopas
MepeceKaeT AaHHbIE MPAMbBIC U HE TMTPOXOAUT Uepe3 TOUKY A, JIS)KUT C HUMHU B
OJTHOM IUTOCKOCTH.

2. Ilpsmass AB u touku C, D He nexaT B OJHOM IUIOCKOCTH. JlOKaXkHTe, YTO
npsimble AB u CD He nepecekatorcs.

3. B tpeyroapnoit mupamuae SABC mocTpouTs CeUeHHE IUIOCKOCTBIO, KOTOpas
MPOXOJUT Yepe3 cTopoHy AB u Touky M, nexaiyro Ha cepeanne pedpa SC.

4. TloctpoiiTe ceueHune, mpoxodiee Yepe3 YKa3aHHbIE TOUKH.
B c
P 1

Ay D,

KonTpoabHas padora Ne 8 mo teme: «IIpsiMbie H JIOCKOCTH B POCTPAHCTBE.
IMapaasieJbHOCTH NPSAMBIX M IVIOCKOCTE)

1.Touku M, P, K — cepeaunst pedep DA, DB, DC
terpadipa DABC. HazoBute mnpsimyro, mapaiieibHYIO
miockoctu FBC




2.ABCDAB;CiD; — mpsMOyroibpHbI{ Mapajieienumie]. | B,
Kaxkas 3 npsampix mapamiensHa miockocta AiB1Cq? As ; Z
| e
N +
W™
| :
a/r’ ;6/—/—/<0— —JC
b V&
A B
D
3.B Terpasnpe DABC BK = KC, DP = PC. Ilnockoctu
KakoM IpaHu napajuienpHa npsamas PK?
p
g

4. BeiOepute BepHbIC BHICKA3bIBAHUS:

1) JIBe mpsiMble B TPOCTPAHCTBE HA3bIBAIOTCS MapaJUIeIbHBIMH, €CJIM OHH He
MEPECEKAIOTCS.

2) Eciu ogHa W3 IByX MapajuiesibHBIX MPSMBIX MapajuielibHa IUIOCKOCTH, TO Apyras
npsiMasi MO0 Tak ke eil mapajuiesbHa, JU00 JIEKUT B 3TOU MJIOCKOCTH.

3) CymiecTByeT Takas npsiMasi, KOTopas JEKUT B INIOCKOCTH U TMapajulesibHa MPsSMOH,
MEPECEKAIONIEH TaHHYIO MJIOCKOCTb.

4) CkpeluBaromuecs npsiMbie He UMEIOT OOIIHUX TOYEK.

5.0npeaenuTe B3aMMHOE PACIIOIOKECHHE MPSIMBIX.

1) a u b — nepecekaromuecs IpsMbie ’
2) a u b — mapannenbHbIe IPsSIMbIC

3) a u b — ckpemBaromuecs NpsmMbie a

6. MoryT 51 npsiMasi ¥ TJI0OCKOCTh UMETh OJIHY OOIIYIO TOUKY?

7. BepHo 511, 4TO €CJIU MpsAMasi He UMEET C IIOCKOCThIO OOIIMX TOYEK, TO 3Ta MpsiMast
napajgjieabHa TMIOCKOCTH?

8. BepHo 51, 4TO NMI00BIE YETHIPE TOYKU HE JIEIKAT B OJJHOM MIIOCKOCTHU?

9. MoryT 51 nnepecekaTbCs MI0CKOCTH, apajIeIbHbIC OJTHOW U TOU K€ PSIMON?

KonrpoabHast padora Ne 9 no teme «IleprneHanKyJIsIPHOCTD NPSIMBIX H
IIOCKOCTE»



1.Yepes Touky O nepeceueHns quaroHajiel KBajpara, CTOpOHa KOTOPOro paBHA 2¢cM,
npoBezieHa npsimas OM, nepneHIuKyIsipHas K JI0CKOCTH KBaaparta. Haiinure
paccTosiHue ot Touku M 110 BepiuH kBajpara, eciu OM = 3cm.

2.01pe3ok AE nepneHauKyIspeH K MIOCKOCTH PABHOCTOPOHHETO TPEYTOJIbHUKA
ABC. Croponsl TpeyroiasHuka 6¢cm, AE = 3cMm. Haiinute pacctosHrEe OT KOHIIOB
orpe3ka AE no npsimoit BC.

3./Inaronans ky6a paBHa 6 cM. Halimute: a) peOpo ky0Oa; 0) KOCHHYC yTiia MeXITy
JMaroHasblo Ky0a ¥ MI0CKOCTHIO OJTHOM M3 €T0 TPaHeH.

Konrpoabnasi padora Ne 10 mo teme: «YrJ/ibl MeKAY NPAMbIMA U
IVIOCKOCTAMID)

1. Otpe3ok AM sBisieTCsS NEPHEHAUKYISIPOM K IUTOCKOCTH IpssMoyroabpHuka ABC/I.

Vron Mesxay npsamoit MC n 3toif miockocTsio paseH 30 rpagycos, AJI=v2, CJI=2. a)
Haiitu AM. 6) Haiitu nyrpannsiii yron MCJIA.

2. B pom6e ABCJI AB=10cm,yron BAJI=45° BE - nepneHauKkysp K MIOCKOCTH
ABC. JIpyrpannsiii yron EAJIB pasen 60°. a) Haiinure paccrosaue ot Touku E 10
wiockoctu ABC. 6) Yron mexay npsmoit AE u miockocTsio pomoOa.

KonTpoubHast padora Ne 11 o reme: «MHOTOrpaHHUKIW)

1.B mpaBuibHOM yeThipéxyronapHoM mupamuae SABCD touka O - eHTp OCHOBaHUS,
S — BepmmHa, SO =15, SC = 25. Hatitu jymuny otpeska AC.

2. B mpaBunwsHO# TpeyronbHoi mupamune SABC M — cepeamnna pebpa BC, S —
BepmmHa. AB =6, SM = 19. Halitu mutonaas 60K0BO# TOBEPXHOCTH TTUPAMHIHI.

3. B mpaBunbsHO#l TpeyronbHOU nupamuae SABC N — cepenuna pebpa BC, S —
BepmrHa. SN = 6, a ryomaap 60KOBOM MOBEPXHOCTH paBHa 54. Haiitu qyinHy oTpeska
AB.

4.B npsimoyronsHoM napaienenunene ABCDA B ;C D1 DC=+v117, AA1=6,A
1D 1= 4. Haiitu niuny nuaronamu AC 1 .

5.Haititn momans IMOTHOW MOBEPXHOCTH MPSMOW IMPHU3MBI ¢ OOKOBBIM PeOpoOM,
paBHBIM 5. B ocHOBaHWU TIPU3MBI — pOMO C TUArOHAISIMU, PABHBIMU 3 U 4.

KonTposbHast padora Ne 12 no reme: «O0bEMbI MHOTOTPAHHUKOB)

1. Bo ckosbko pa3 yBeIn4yuTCs 00beM nupaMusl (puc 1), eciau ee BhICOTY YBEIUYHUTH B ye-
ThIpe paza’?



c

puc 2
2. Bo ckoibpKo pa3 yBenTu4IUTCS IUIOIIAIb TOBEPXHOCTH MUpaMu/ibl (puc 1), eciau Bce ee pedpa

YBEJIMYUTH B 2 paza?

3. B npaBuibHO# TpeyroiapHOU nupamue SABC (puc 2) MearuaHbl OCHOBAHUS MEPECEKAIOTCS
B Touke P. O0beM nmupaMuibl paBeH |, PS =1, Halinure momaas TpeyrojipHuka ABC,

4, Haiinutre 00beM MHOTOIpaHHUKA, BEPITMHAMU KOTOPOTO SIBJISIOTCSA TOUkH A, B, C, D E F
, A1 IPaBUJIBHOM MIECTUYTOIBHOM NpU3Mbl ABCDEFA, B C1D1EyFy mioiaab OCHOBaHUSA KO-
TOpoi paBHa 4, a 60KOBOe pedpo paBHO 3.

5, D,
| |
'S -\
I I
A 5 |
I | D
/’/ W\
Fl - \\ c
4 B

5. Ecnu xaxnoe pedpo kyba yBeJIMuuTh Ha 3, TO €ro Iioniajab MOBEPXHOCTH YBEITUIUTCS
Ha 234. Haitaure pebpo kybda.

C

7’
’

’ ’ B

6.HaiimuTe BHICOTY MpaBWIBHOW TPEYTOJBHOW MUPAMUJIBI, CTOPOHBI OCHOBAHUS KOTOPOU
63

N

paBHBI 5, a 00BEM paBeH

Konrpoasnas padora Ne 13 no teme: «IloBTopeHue: ceuenus, pacCTOSHUS U
YIJIbI»

1. OrtBeTuth HA BOMPOCHI IO PUCYHKY



M

Kak naseiBaetcs 1) orpesok MK; 2) orpesok MN;
3) orpe3ok KN; 4) touka K; 5) Touka N.

2.3 HEKOTOPOM TOUKH MPOBEJICHBI K JIOCKOCTU NEPIEHANKYJIISP U HAKJIOHHAsA. J{uHa
NepHeHuKyigpa paBHa 8 cM, JUyIMHa HakJIOHHOW paBHa 17 cm. Haiimurte mnuny
POCKIINH.

3. 3 HekoTopoil TOYKM MPOBEACHBI K IUIOCKOCTH MEPHEHAUKYJAP U HAKJIOHHAS.
JliHa HaKJIOHHOW paBHa 20, yroi, KOTOpbIA HAaKJIOHHAs OOpa3yeT C IJIOCKOCTBIO,
paBeH 60°. Haliqute MHy NpOEKIMY HAKIOHHOW Ha 3TY IIOCKOCTb.

4. TloctpoiiTe cedeHHS IUIOCKOCTBIO, TMPOXOMAAIICH 4Yepe3  BBIJICICHHBIC

TOYKU:

N ° P

KonTpoabnas padora Ne 14 no teme: «Teopusi BeposiTHOCTEi 1
MaTeMaTH4yecKasi CTATUCTUKA)

1. Haitnute cpeanee apudmernueckoe, MOy, MEIMaHy M pa3Max psiia gucer: 25; 23;
28; 21; 17; 31, 31, 25; 17; 25; 14; 20; 25

2.BeposiTHOCTb TOTO, YTO HOBas IIAPUKOBAsl PyyKa MUIIET MJI0XO (WM HE MHUILET),
paBHa 0,1. Ilokymarens B MmarasuHe BBIOMpacT OJHY Takyr pyuky. Haiinure
BEPOSATHOCTh TOT'O, YTO 3T PyUyKa MUIIET XOPOIIIO

3.B ToproBoM 1ieHTpe JiBa OJJMHAKOBBIX aBTOMAaTa MpoarT kode. BeposTHocTs ToOTO,
YTO K KOHIIy JHS B aBTOMare 3akoH4YuTcs kode, paBHa 0,3. BeposTHOCTH TOTO,
4TO0 KO(pe 3aKOHUYUTCS B 000oMX aBToMarax, paBHa (0,12. Haiinure BeposiTHOCTH TOTO,
YTO K KOHILY JTHSI KOo(he ocTaHeTcsi B 000MX aBTOMaTax.

4.B ypHe 4 Oenbix u 3 yepHBIX 1mapa. M3 ypHbI 1BaK bl BRIHUMAIOT 110 OJTHOMY IIapy,
HE BO3Bparas nx oopatHo. HaliT BepoSTHOCTB MOSIBICHHS O€JI0T0 Mapa mpu BTOPOM



UCIBITaHUU (COOBITHE B), €Cii TpU MMEPBOM UCIIBITAHUU OBLI W3BJICYCH YSPHBIN IIap
(coObITHE A).

Konrpoabnas padora Ne 15 no reme: «IloBTopenue, 00001menne,
cHUCTeMaTHU3alus 3HAHUID)

1.Haiitu BeposiTHOCTB TOTO, YTO TMpHU 10 Opockax MOHETHI OPEN BBIMAZET 3 pasa.

2.011eHKY, 3HAaUeHUSI CITyYaitHOM BEJIMYMHBI X, 32 KOHTPOJIBHYIO paboTy 10 reOMETPHUH
B 11 Kitacce pacnpeneauinch CleayonmM o0pa3om:

X |2 3 4 3)
M |3 8 10 |4

[TocTpoiiTe TUCTOrpaMMy 4acTOT paclpeACICHUS CIIyYailHON BEIIMYUHBI.

5.CKOJIbKO MIECTU3HAYHBIX YKcel (0€3 MOBTOPEHUS U(P) MOKHO COCTABUTH U3 UG
0,356,7,8

KonTpoabnasi pabora Ne 16 no reme: «CreneHb ¢ paiOHAJIbLHBIM
nokasareseM. [lokasarenbHas pynkuus. [lokazaTe/bHbICe yPABHEHUA U
HEPABEHCTBA)

1. Beruuciure:

1
1 (372)3 272
1

L -3 £ 1
a) 3-162; 6) 27 *; B) : 1) 5-16% —0,2-(-0,027)% +¥/1.

92
2. YOpocTHUTE BhIpAXKEHUE:
3 1
11 x4x2 23 3 d>?.d*®
aya-a*; 6)° 1 ; B) (c®)*-c?;n (81m_4)7; A q23. g2

X 4
3.IloctpoiiTe rpaduk cienyromieit GpyHkuuu: y=4*

4. Hatimute HauOosbIliee 1 HaMMEHbIIee 3HaUCHUs (DYHKIIMU Ha 3aITaHHOM OTpE3Ke:

1

[ 1 x .
6)y=() . [-23]
5. Pemnrte ypaBHEHMs M HEPABEHCTBA:

1 —oX —
(7)™ =4
4 +2%-20=0

E X+2 E
(1) %> 2
(<1

7x+1 _2x+5 =3.2X_.3.7%



KonrpoabHasi padora Ne 17 o reme: «Jlorapupmuueckasi pyHkuus.
Jlorapugmuyeckue ypaBHeHUsI 1 HEPABEHCTBA)

1. Pemure ypaBHenue log, x =-0,5
2. Pemute HepaBeHcTBo log,(x+1) >3

3. Pemmre ypaBHeHue log,,(3x—-1)=log,,(x+2)
4. Pemnre HepaBeHCTBO l0g,;(3x—5)> log,s(x+3)

5. Haiigure npoussenenue koprei ypasaenus 192X — 2lgx —3 =0

lgx+lgy=2

6. Pemire cucrtem aBHEHUU
yyp {xz +y? =425

Kontpoabnasi padora Ne 18 no teme: « Tpuronomerpuyeckue (PyHKIIUA H UX
rpaguxku. TpuroHomerpudyecKkue HepaBeHCTBA)

1. Berauciaurs:

1 V3
a) arccos1 — arccos | — 3 + arccos >

0) arcsinl — arcsin% + arcsin (— g)
B) arctgV3 — arctgl + arcctg(—V3)

2. PemuTh TpUrOHOMETPUUECKHE HEPABEHCTBA:

x 1
a)cos—< —=
2 2

6)3tg (2x —3) = V3 >0

B) Zsinzg— 35in§+ 1<0

cosx < V3
T) 2
tgx =1

3. [locTpouts rpaduk GyHKIINN:
a)y = 2sin3 (x + =) = 1,5
0) y = arcsin(x + 1) —%
KounrpouabHas padora Ne 19 no reme: «IlIpousBoanas. [Ipumenenne
MPOU3BOIHOI»

1. HaiiTi mpoMeKyTKH MOHOTOHHOCTU (DYHKITUU:
a)f(x) =2x* - 3x?+ 1

2. OnpeaenuTs SKCTpeMyMbl (DYHKITUU:

a) f(x) = x? — 6x



3. Haiitu HanGosbiiiee 1 HauMeHbIIee 3HadeHue QyHKIIUNA Ha OTPE3Ke:

a)f(x) = x*—8? [-1; 5]

4. Yucno 36 3anumuTe B BUJIC TPOU3BEICHUS ABYX MOJIOKUTEIBHBIX YHCEIT, CyMMa
KOTOPBIX HAMMEHBIIIAs.

5. Haitaute npousBoaHyo QyHKIUK

3
1) y=x*-5x; 2) y=(2x*+5)-(3x*-2); 3) y="—;

2x+3
KonrpoasHas padora Ne 20 mo teme: « MHTEerpaj u ero npuMeHeHue»
Boruvcnurh
1 o
J‘ 3 d 1e
(3x=1)% dx f cos4dx dx
3 o
J-SZ? 3 Irxzdx
4
3
(2x+—)dx
Jerr
! 3dx
_5 4x?

2. Haiigure miomans GUIypsl, OrpaHMUYeHHON JTUHUAMA Yy = x2,x = 1,x = 4,y = 0.
3. Beruncnute 06b€M Tena, 00pazoBaHHOTO BpaieHueM Bokpyr ocu OX ¢urypsl,

o . 4
OrpaHU4YeHHOU (PyHKIMEH v npssMbIMU Y = =, X = 1,x = 4.
X

KontpoabHas padora Ne 21 mo teme: «CucreMbl ypaBHeHHN»

1. Tpsmas ¥ = —4x — L1 gpgercs KacaTeJIbHOU K rpadguky

_ .3 2 -
dynxmum Y +7x"+7x—0. HaiiguTe abcuyiccy TOUKM KacaHUs.

2. Nmeetcs nBa cninasa. [lepsoiii conepxut 10% menu, Bropoit — 30% menu. 13
ATUX JIBYX CILJIABOB MOJXY4YHII TpeTUH criaB Maccou 200 kr, conepxammmit 25% Menu.
Ha ckonpko kujtorpaMMoB Macca BTOPOro CIjiaBa Obljia OOJIbIIE MAcChl IEPBOT0O?

3. Ha pucynke uzobpaxén rpaduk pynxuun f(X)=ax?-4x+c Haitmure f(4).

\ VA |
| *
i1

——
—-
X

KonrpoabHast padota Ne 22 no teme: «HarypaabHble U Hejble YUCID)

1. Kakue u3 uncen 33, 81, 99, 103, 105 nemarcs 6e3 ocTaTka:



a) Ha 3

0)Ha 9

2. Kakue m3 uncen 138, 210, 216, 245, 312, 315, 408, 424, 500 nensrcs 6e3 ocraTka
Ha:

a)2
0)3

B) 5

r)9

) 10

3. Kakyro mudpy ciaeayer moctaBUTh BMECTO 3BE3/I0UKH B 3aMcH 76*, 4TOOBI
MOJTYYHBIIIEECS YUCIIO JSTUI0OCH OJTHOBPEMEHHO Ha 5 1 Ha 97

4. Kakoe Tpex3HayHOe 4uciio X Takoe, 4to 900 < x < 1000, nenutcs 0oAHOBPEMEHHO
Ha 2,Ha 5 1 HaA 9?

5. Bepno 51, yTo miomaas KBajapaTra co cTopoHoit 12 cM kpatHa 9?

Konrpoabnas padora Ne 23 no teme: «IloBropenue, 00001menue,
cucTeMaTU3alus 3HAHU D

1.Pemmmure ypaBHenue: log, ;(6x—3) =log, ;(2x+5)

2. PemuTh HEpaBEeHCTBA:

X 1
a)sin-< —-

3 2

6)tg(3x+%)—\/§< 0
B) ()% 021
3. Haiigute nuomans GUrypel, orpaHMY9eHHOM TMausaMu y = x° + 2,x = 0,x = 4,
y=0
4. Beruucnure:

1 2 24 16?2 1 :
a) 5-92; 6125 3, B)(Z)—lle;r)B-(—27)3—O,1-814+8ﬁ

642
KonTpoabnas padora Ne 24 o reme: «Tena Bpamenus»

1. llunuHap 1 KOHYC UMEIOT 00IMe OCHOBAaHUE U BBICOTY. BricoTa uiinHApa paBHa

pamuycy ocHoBanus. I1nomans 60KOBOM MOBEPXHOCTH KOHyca paBHa 8V 2, Haiinure
IJI0111]1b OOKOBOM MOBEPXHOCTU LIWJIMH]IPA.

2. IInomanaes noBepxHOCTHU mapa pasHa 36. Haiinure miomaas 00JIbIIOro Kpyra
mapa.



L

3. lnameTp ocHOBaHHUs KOHYyca paBeH 64, a quHa oopasyromeid — 40. Haitnure
IJIOIIAJb OCEBOTO CEUEHUS 3TOr0 KOHYCA.

4. IInomaas OCHOBaHMS KOHYyca paBHa 257, BeicoTa — 3. HaliauTe miomaib
OCEBOTr'0 CCUCHHMSI KOHYCA.

5. Bricota koHyca paBHa 36, a 1iuHa oOpasyroiiei paBHa 85. Halinure nuameTp
OCHOBaHUS KOHYycCa

KonTpoabnas pabora Ne 25 no reme: «O0beMbI TeJD»
BoInojiHUTE KpaTKOe pelieHue U 3alUIIUTe OTBEeT

1 | B 6aK, umetowmin popmy NpaBuIbHON YETbIPEXYFObHON
NPWU3Mbl CO CTOPOHOM OCHOBAHMA, paBHOM 20 cm, HaKUTa 1,
XKUOKOCTb. YTOObI M3MepUTb 06BEM AeTann CNOXKHON GopMbl, .
€€ NOJIHOCTbIO NOTPYKALOT B 3TY MKNAKOCTb. Hangnte 06bEM
AETann, ecnm nocne eé Norpy»KeHms ypoBeHb *KUAKOCTU B
6aKke nogHAnca Ha 10 cm. OTBeT AanTe B Kybuyeckux
CaHTUMETpaXx.

2 | B npamoyronbHom napannenenuneae ABCDA1B1C1D1 pébpa
AB, AD 1 anaroHanb AB1 60KOBOW rpaHu paBHbI

cooTBeTcTBeHHO 4, 7 nV41. Haanute 06bém
napannenenunega ABCDA1B1C1D1.

3 | BbicoTa 6aka umnmHapudeckomn popmbl pasHa 40 cm, a —
naowaab ero ocHosaHuA 150 KBagpaTHbLIX CAHTUMETPOB. Yemy
paBeH 06béMm 3Toro 6aka (B AnTpax)? B oaHom nutpe 1000
Kybun4ecKknx caHTUMeTpOB.

4 | OgHopoaHbIM Wwap anameTpom 3 cm BecuT 108 rpammos. N
CKONbKO rpaMMOB BECUT LLAP ANAMETPOM 2 CM, N AN
M3roTOB/AIEHHbIN M3 TOrO e matepunana?

5 | B TpeyronbHon nupamuae ABCD pébpa AB, AC n AD B3aumHo
nepneHAuKynAapHbl. Haigmute o6bEM nupamunabl, ecnm AB=2, A&G
AC=15un AD=13.




6 | B cocyne, umeromiem ¢popMy KOHycCa, YPOBEHb KHIKOCTU

1 . .
JIOCTUTaeT = BBICOTHI. O06BEM cocyna paBen 810 mi. Hatinure

00bEM HaMTOM XMAKOCTH. OTBET JaliTe B MUJUTMIIUTPAX.

KontpoabHasi padora Ne 26 no reme: «KoopanHaThl M1 BeKTOPHI B

MPOCTPAHCTBE»
1. Jansl BexTops! a{-5;0;5}, B{-5;5;0}, c{1;-10;-1}

Haiinure:

a)3a-3B+2c

0)-0,1a+0,2B - 0,1c

101 1
B)-a-—B+t-cC
5° 10 5

r) a (a-B) (c-B)
1) CKaJISIPHOE TIPOU3BEICHUE BEKTOPOB aB
2. Nansl Bektopel M{1;2;-2}, N{2;-1;5}, K{0;-4;5}, P{3;-4;-2}

1. Haitnure nunay Bexkropa MN, NK, KP.

2. Bwruucaute yron mexay Bektopom KP u PN.

3. Haiinute koopUHATHI TOYKH S — cepenuHbl oTpeska MP.
3. dansr Toukn A(3;5:;4), B(4;6;5), C(6;-2;1), D (5;-3;0). Hokaxure, uro ABCD —
napaieIorpamMmm.
4. Jlanbl KOOpAMHATHI YeThIpex BepimH napamuienenunena ABCDA1B1C1D1:
A(3;0;2), B(2;4;5), A1(5;3;1), D(7;1;2). HaiinuTe KOOpAUHATHI OCTAILHBIX BEPILHH.
5.Beranciute paccrosiaue Mexay cepeaunamu otpe3koB MN u PQ, eciin M(2;-1;3),
N(-4;1;-1), P(-3;1;2), Q(1;1;0)

KounrpouabHas padora Ne 27 no reme: «IloBropenue, 00001enue u
CHCTEeMATHU3AIUs 3HAHUID)

1. [lunuHap 1 KOHYC UMEIOT O0IIMe OCHOBaHME U BBICOTY. BbicoTa nuauHapa paBHa

pamrycy ocHoBaHus. [Lnomans G0KOBOM IMOBEPXHOCTH KoHyca paBHa 13V 2, Haiinure
iomaab OOKOBOM MOBEPXHOCTH ILIMIIMH]IPA.

2. ITnomane noBepxHOCTH I1apa paBHa 28. Haligure muiomaas 001b1I0T0 KpyTa 11apa.

3. JIluameTp ocHOBaHUs KOHyca paBeH 54, a jumHa oOpasyromieit — 45. Hailigure
IJIOIIA/Ib OCEBOI0 CEYEHUS ATOr0 KOHYCA.

!




4. Ilmomaas OCHOBaHMS KOHyca paBHa 471 , BeicoTa — 10. HaiiauTe miomanas 0ceBoro
CEUYCHUS KOHYCA.

5. Beicota konyca paBHa 45, a jqnmuHa oOpasyromied paBHa 51. Haiinure nuametp
OCHOBaHMS KOHYcA.

6.B 0ax, nmerommii popMy NMpaBUIILHON YETHIPEXYTOJILHON IPU3MBbI, HAJTUTO S JT BOJIBI.
[Tocne noaHOro MOrpy>KeHus B BOY JE€TaU YPOBEHb BOJBI B Oake yBenuumiics B 1,8
pa3a. Haiinure 00béM netanu. OTBeT Aaiite B KyOUYECKUX CaHTUMETpax, 3Has, YyTO B
onuoM jiutpe 1000 KyOuYecKkux CaHTUMETPOB.

KonrpoabHasi padora Ne 28 no teme: «Teopusi BeposiTHOCTEH U
MaTeMaTH4YeCKas CTAaTUCTHKA)

1.Jlano pacnipeneneHue cay4aiiHONW BEJIUYUHbI

3Ha4yeHunA -1 3 4 7
BepoatHoctb | 0.1 0,3 0,4 0,2

Haittn maTemMaTnyeckoe 0KUAaHNUE CIIy4YaliHON BEJIMYHUHBI:
A) B(x);
b) E(3x-2).

2. OlIeHKH, 3HAYCHUS CIy4YalHOW BEIMYMHBI X, 32 KOHTPOJBHYIO paboTy IO
reoMerpud B 11 Kiacce pactpeeiiuch CIeAYIIMUM 00pa3oM:
X 2 3 4 5

M| 3 8 10 4

Haiinure mony, MenuaHy, cCpeaHee 3HAYEHME, NOHUCIEPCUI0O U CpeaHee
KBaJpaTUYHOE OTKJIOHEHHE BCeX OLEHOK. IlocTpoiite rHUCTOrpaMMy 4YacTOT
pacnpeneneHus Cily4aiiHON BEJIMYUHBI.

3. B notepero urparot 15 denoBek, cpeau KOTOPHIX 6 — BriepBbie. BeiurpoiBatoT
POBHO TpH yuacTHHKa. HailTh BEpOSATHOCTH TOTO, YTO MOBE3ET XOTS OBl ABYM

HOBUYKaM.
KpuTtepun oieHKH OLIEHOYHOTO cpeAcTBa 2.2

JJIS IPOBEJIeHUSI TEKYIEero KOHTPOJIA M0 pPe3yJibTaTaM NPAKTHYeCKHUX
3aHATHH
Ommemka «OMAUYHO) CHABUMCA 8 C1COYIOUWUX CIYUAAX:



I. pa60Ta BBITIOJIHCHA ITOJIHOCTBIO.

2. B JOTHYECKHUX PACCYIKACHUAX U 000CHOBAHHMSIX HET HpO6€JIOB 151 OIHI/I6OK;

3. B pelIcHHH HET MaTeMaTHYeCKHX OMHOOK (BO3MOXHA OJIHA HETOYHOCTH,
OTIMICKA, HE SIBJIAIOIIASICS CIICACTBUEM HE3HAHUS WM HETIOHUMAaHUS y9eOHOTO
Marepuana);

Ommemka wxopouto» cmasumcsn, eciu.:

1. paboTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAaHHS WIATOB PEIICHHUS
HEJIOCTATOYHBI (€CJIM YMEHHUSI OOOCHOBBIBATH PACCYXKJICHHS HE SIBJISIIUCH
CHEIMaIbHBIM 00OBEKTOM MPOBEPKHU);

2. JomyllleHa OJlHa OIMOKA WM JIBa-TPHU HEJIOUETA B BBIKJIAIKAX, YEPTEKAX UITU
rpadukax (ecid 3TU BUABI PadOTHl HE SIBISUTUCH CHEHHATBHBIM OOBEKTOM
IIPOBEPKH);

Ommemka «yOoeﬂemeopumeJlbno» cmaesumci, ecau.

1. momyieHsl OoJjiee OAHOW OWMWIMOKM WM OoJiee JIBYyX- TpPEX HEAOYETOB B
BBIKJIQ/IKaX, YepTekKax WM rpadurka, HO yJalluics BIaJeeT 00a3aTeIbHBIMU
YMEHHMSIMU I10 TPOBEPSIEMOM TEME.

Ommemka «Heydoe.flemeopumeﬂbuo» cmaeseumcen, eciiu.

1. JOITYHICHBI CYIICCTBCHHBIC OIHI/I6KI/I, IIOKa3aBIIHNEC, YTO yqamnﬁcsl HC BJIaJCCT
00s3aTeJIbHBIMA 3HAHUSIMH 110 HaHHOﬁ TEME B MOJHOM MCPC;

2. pabota mokaszaja MOJIHO€ OTCYTCTBHE Yy ydalllerocs 00si3aTelbHbIX 3HAHUM,
YMEHHUM 10 TTPOBEPSEMON TeME UM 3HAYUTENIbHAsI YaCTh PaOOTHI BHITIOTHEHA
HE CaMOCTOSTENBHO.

Ouenovnoe cpeacrso 2.3
JJIS IPOBEICHUSI TEKYIEro KOHTPOJIA M0 Pe3yJibTATaM BbINOJIHEHMS
HHAMBHUIYAJbHOTO NPOEKTA
[Ipu BBINOJIHEHWH UHAUBUAYAUIBHOTO MPOEKTAa MOXXHO YCTAHOBUTD CIIECYFOILIUI
MOPSOK TIPOCKTHBIX JICHCTBHM, KOTOpPHIH B OONBINCH HIM MEHBIICH CTEICHHU
peann3yeTcs PU BBHITTOJIHEHUH YICOHBIX MPOEKTOB PA3INYHBIX THIIOB.

JTanbl padoThbl HAJX NPOECKTOM

Craguu Coneprxanne paboThl Ha JesTenbHOCTD JlesTenbHOCTD
paboThI HaJ 3TOM CTAIUU CTYJIEHTOB IpernogaBaTeis
MIPOEKTOM

TEMBI WHAUBUAYAJIBHOI'O | IIOJTYy4Yar0T IMPOCKTHOI'O  IMOAXOJa
IIPOCKTA, OMPCACIICHUC | JOMOJHUTCIILHYIO MOTUBUPYCT

IToaroroBka Beibop u ¢opmynupoBka | O0cyxmaioT mnpeamer | 3HAKOMUT CO  CMBICIIOM

n




Iene mpoeKTa; WU3ydeHue | MH(OPMAIHIO. [Tomoraer B mOCTaHOBKE

BOIIpOCa YcTraHaBiIMBaOT 1eNnU | 1eneit
[TnanupoBanu | CocraBienue ruiana padotel | BeipabareiBator 1ian | [Ipemiaraer ujieu,
e HaJl WH/IMBUYATBHBIM | IEHCTBUN BBICKa3bIBaCT

MIPOEKTOM; noa6op | PopMynupyroT MPEUIOKEHUS

JUTEpaTyphl, OINpeACICHUE | 3a1aun

criocoboB ee cbopa wu

aHaJmn3a; oIpeieIICHUE

criocoba MIPEICTaBICHUS

pe3yJIbTaTOB
UccnenoBann | Ot6op u cucremarusanus | BeimonHSOT HaoOmogaer, COBETYET,
e MaTepuaa, UCCIICIOBaHKE, pellasi | KOCBEHHO PYKOBOJUT

HETIOCPEJCTBEHHAsT  paboTa | MpOMEeXyTOUHBIE JESITEeTbHOCTHIO

HaJI WH/IMBUYAIbHBIM | 3a]1a41

MPOEKTOM B COOTBETCTBUU C

TJTAHOM
Ananmus u Amnanus uHpOpMaLuy; | AHATH3UPYIOT HaOmronaer, coBeryet
00001mmeHue oopmienne pe3ynabTaToB, | HHOOPMAIIHIO

(hopMynHUpOBKa BHIBOJIOB O606matT

pe3yIbTaThI

[IpencraBnen | OdopmiieHue pabothl | OTYUTHIBAKOTCA, Caymaer, 3ajaet
ve Wiu oTyeT | (MOAroTOBKA MPE3EHTalMn); | 00CYKIal0T 1eJIecoo0pa3HbIe BOMPOCHI

MIOArOTOBKA K  3allUTE; B ponu PSI0BOTO
YCTHBIH, IIACbMEHHBIN Y4YaCTHHKA
OTYETHI
Onenka VYyactBytor B omneHke | OneHuBaeT YCHIIHS
pE3yJIbTaTOB U IIyTE€M KOJIJIEKTUBHOIO | yJalluxcs, ux
mpouecca 00CyXIeHUs U | KpEaTUBHOCTh,  KauecTBO
CaMOOIIEHOK HCIIOJIb30BaHHBIX
HCTOYHUKOB, JieJ1aeT

MPpEAJIOKCHUSA 110 KAYC€CTBY
oTycTa

IIpumepHbIe TEMbl HHAMBUAYAJIbHBIX IPOEKTOB:

O N NPk~ W~

. AJITOpUTMBI pEUIEHUS TPUTOHOMETPUUYECKUX HEPABEHCTB.
. AJITOPUTMBI pEUIEHUS] TPUTOHOMETPUYECKUX YPABHEHHUI U CUCTEM YPaBHEHHIA.
. Benukue maTeMaTuku IpeBHOCTH
. Benukoe uckycctBo u xu3nb Jxeponamo Kapaano.
. 'eomeTpuueckne MOJIEIN B €CTECTBO3HAHUH.

. 'eomerpus EBkinaa kak nepsas Hay4yHasi CUCTEMA.
. 'eomeTpus JloGaueBcKoro

. 'eoMeTpusi MHOTOTpaHHUKOB

9. I'paduueckuit MeTON1 pEIICHHS] TPUTOHOMETPUYECKUX YPABHEHHU U HEPABEHCTB.
10. I'pacduueckuii mogxo K peieHnI0 HEKOTOPBIX TPUTOHOMETPUYECKHUX

YPaBHECHUU.

11. I'paduku >nemeHTapHbIX GYHKINUN B pUCYHKAX
12. lnogpaHTOBBI ypaBHEHHUS.
13. 3araaku nupamMuabl

14. 3araounble rpagKu TPUTOHOMETPUUIECKUX (DYHKIIUHA.




15. 3agaun Ha TPOU3BOIHYIO.

16. 3ameudarenpHble HEPABEHCTBA, UX 0OOCHOBAHNE U TPUMEHEHUE.
17. Benukne MaTeMaTUKU U UX BEJIUKUE TEOPEMBL.

18. 3amedarenbHble MATEMATHYECKUE KPUBBIE: PO3bI U CIIUPAIIH.
19. 3onoTas nponopuus

20. 3mepeHune BbICOTHI 3/1aHKsI HEOOBIUHBIM CIIOCOOOM

21. MHoOronvkas CAMMETPHS B OKPY’KAIOIEM HAC MUPE

22. ITapkeTsl, MO3arKa U MaTeMaTH4YecKkuii Mup Mapuyca Dmepa
23. Dnuuric.

24. Jlorapudmbl BOKpYT HacC

25. Iloctpoenue rpadukoB GYHKIUN, COACPIKAINX MOTYJIb
26.1Ipennaraemas CTyJI€HTOM

CprRTypa HHAUBUAYAJIBHOI'O IPOCKTA U TpCﬁOBaHl/Iﬂ K €10 COACPKAHUIO
CrtpykTypa TpebGoBaHusI K COAEpHKAHUIO
Conepxurt:
HalMEHOBaHME y4yeOHOTro 3aBeJIeHUs, TJIe BBIIIOJIHEHA paboTa;
TuTybHBIN v TEeMY NPOEKTHON pabOTHI;
JIUCT v bamMuIuio, UM U 0TYECTBO 00YyUaroIIEerocs;
4
v

<\

(bamMuInIo, UMs U OTYECTBO PYKOBOIUTENS IPOEKTA;
TOpPOJ U I'OJ.

Bxroyaer:
OrnasrieHue v HalMEHOBAaHME BCEX IJIaB, Pa3/IeoB C yKa3aHHEM HOMEPOB CTPaHUI], HA
KOTOPBIX Pa3MENIaeTCsl MaTepHall.
Conepxurt:
Brenere OLIEHKY COBPEMEHHOI'O COCTOSIHUS pelaeMoii MpoOIeMBl;
(BeTyIuIeHNe) 000CHOBaHHE aKTyaIbHOCTH U HGO6XOVI[I/IMOCTI/I poBeIeHUs paboTHI;
1eJ1b Pa0OTHI (B COOTBETCTBUU C TEMOH pabOThI);
3a]]a9M, PACKPHIBAIOIINE ITYHKTHI TUIAHA, T. €. ITYTH JOCTH)KCHUS IIETIH.
OcHoBHAs Cocrout u3 I1aB (pa3nenoB), B KOTOPBIX COJAEPKHUTCS MaTepUa M0 KOHKPETHO
4ACTE uccnemayemMoil teme. IIpoeKT 1OJDKeH coaep)kaTh CCBUIKHM Ha aBTOPOB U

UCIIOJIb3yEeMbIE HCTOYHUKH JIUTEPATYPBHI.
Conepxurt:

00001IeHHOE (CyMMapHO€) H3J0XKEHHE HJeH, BBIABICHHBIX B pe3yjbTare
OCYIIIECTBIICHHOTO HCCIICJIOBAHUS, OTMEYACTCS WX HOBH3HA, BBIACISIETCS TO
3akiroueHne HOBOE, YTO OOHAPYKEHO;

MNPUBOJAATCA OCHOBHBIC BBIBOJABI II0 PpE3yJibTaTaM BBIITOTHEHHOM pa6OTI)I,
KOTOpBIE JIOJDKHBI COCTOSITh M3 HECKOJIBKUX ITyHKTOB, ITOJBOJISIINX HTOT
BBITIOJTHCHHOI'O ITPOCKTA.

Crucok

N [lepeueHb UCTIONB3YEMBIX UCTOYHUKOB JOJDKEH pacloiaraThCs B an(aBUTHOM
M MOPSAJIKE U COAEPKaTh HE MeHee 4 KHUT, y4eOHBbIX TOCOOUSI ISl CTYI€HTOB.

UCTOYHUKOB

TpeGoBaHus Kk HANMCAHUIO U 0OPMIIEHHIO HHAUBHUAYAJILHOT0 MPOEKTA
1 Texct pabOTHI AOJIKEH OBITH CTPYKTYPUPOBAH U 0()OPMJIEH B COOTBETCTBHH C
CYIIECTBYIOIUMH TPeOOBAHUSIMU:
— dbopmar nucra - A4;
— MEXKCTPOUHBIM HHTEpBaAT — 1,5;
— pasmep mpudTa - 14 (Times New Roman);
= noJist ieBoe — 2,5 cM.; mpaBoe — 1,5 cM.; HUKHee, BEpXHee — 2 CM;



— OpHEHTAIINS CTPAHUIIBI — KHIDKHAS,

— BBIPaBHMBAHKE — 110 IIUPUHE, aBTO-TIEPEHOC, a03aIHBINA OTCTYH — lCcM;

— HyMeparus CTPAHHUII 110 IIEHTPY BHU3Y (KOJIOHTUTYIIHI).

2 B pabore nomkHa OBITH COOJIOJIEHA JIOTMYECKas MOCIEA0BATEIbHOCTh
U3NIOKeHHUsT  MaTepuasia, obOecrnedeHa opdorpaduueckas, CHUHTaAKCHuYecKas,
CTWJIMCTHYECKAas TPaMOTHOCTb, TMPOCIEKUBATHCS HAYYHOCTb M JIUTEPATYPHOCTD
A3bIKa. TEKCT TEOPETHMYECKOW 4YacTH JOKEH ObITh HANMKMCAH B HEONpPEAeICHHOM
HAKJIOHEHUHM («paccMaTpuBaeTCs», «ompeaensercs» M T.1.). [IpoexT nomkeH
coJiepKaTh HarJsHBIN MaTepuan (PUCYHKHU, TaOJIUIIbI, TUarpaMMbl U T.II).

3 Tlopsmok odopmiieHuss OuOIHOrpad)UuecKoro ONWCAHWS HCTOYHHUKA:
(dbaMuus aBTOpa M €r0 MHULIUAIIBI - HA3BaHKUE CTAThU WM MOHOTpaduu - €CIIU CTaThs,
TO Ha3BaHME COOPHHKA - MECTO U3JaHUS - U3ATEIBCTBO - TOJI U3aHUS paOOTHI - €CITU
CTaThsl WM pedepar, TO HadalbHAs W TOCJIETHSS CTPAHUIBI MMyOJUKAIMH, €CIH
MOHOTpadusi, TO KOJTMIECTBO CTPAHHUII.

[Ipumepsr:

Knuea: Hanumog B.B. B nouckax unvix cmvicnos. - M.: Ilpoepecc, 1993. - 280 c.

Cmamuws 6 scypuane: Ypvicon E.B. Dynoamenmanvhvie cnocoonocmu 4enosexka
u HausHas «anamomusy // Bonp. azvikoszn. 1995. Ne 3. - C. 3-16.

Cmamoesa uz coopnuka. Jlakogg [owc. Koenumuenas cemanmuxa // A3vik u
unmennexkm: Co./ Ilep. c anen, u nem. - M.: Ilpoepecc, 1995. - C. 143-184.

[Topsinok pacmoyioKeHUs] HCTOUHUKOB:

— KHWUTHY ¥ CTaThU MO andaBuUTy, yueOHUKHU, MOHOTpaduu;

— ra3eTHbIE U KypHAJIbHbIC TyOIUKAIIHH;

— NuTepuer-caittel. (HasBanue cratbu [caiiT]. — Pexum noctymna: ajapec)

OO6muM TpedoBaHKEM KO BCEM paboTaMm SBJISIETCS HEOOXOAUMOCTh COOJTIOICHUS
HOPM M TIPaBUJI ITATUPOBAHMSI, CCHUTOK HA Pa3IMYHBIC HCTOYHHUKH.

IMoaroroBka nmpe3eHTalUM K 3aIUTE HHIAUBUAYAJIbHOT0 MPOEKTA

[Ipe3enTanusi MHAMBUAYAJBLHOTO MPOEKTA MPEJCTABISET COOOW JOKYMEHT,
oToOpakammii  rpapudecKkyro HH(OpMAIUIO, COAEPXkAIIYIOCS B  IMPOEKTE,
JOCTUTHYTBIC aBTOPOM PabOThI pe3yIbTaThl M IPEIJIOKEHUS 10 COBEPIIIEHCTBOBAHUIO
ucciemxyeMoro mpeaMera. IIpe3eHTanus WHAMBUAYAILHOTO TIPOCKTA COJCPKHUT
OCHOBHBIC MOJIOKCHHUS JUTS 3aIIUThI, Tpapuueckre MaTeprabl: THarpaMMbl, PUCYHKH,
TAOJIMIIBI, KapThl, YEPTECKHU, CXEMBI, AJTOPUTMBI U T.II., KOTOPBIC HILTIOCTPUPYIO
IIPEIMET 3alUTHl IPOSKTA.

Jlnst TOro 9TOOBI JydIlle W TIOJIHEE JOHECTH CBOM HACH JO TeX, KTO OyIeT
paccMaTpuBaTh Pe3yJbTaThl UCCIEAOBATEIIBCKON pabOThI, HAIO MOATOTOBUTH TEKCT
BEICTYIUIeHUs. OH JOJKEH OBITh KPATKUM, M €T0 JIYYIIIe BCETO COCTaBUTH IO TaKOU
CXeMe:

1) mouemy nzbpana 3Ta TeMa;

2) KaKo ObLjIa Ie/Ib UCCICAOBAHUS,

3) KaKve CTaBWINCh 3a7a4H;

4) Kakye runoTesbl MPOBEPSUINCH;

5) KaKue UCIOJIb30BAIUCH METOIBI U CPEJICTBA MCCIICIOBAHNS;

6) KakuM OBLT TIJIaH UCCIICIOBAHUS;

7) Kakue pe3yJIbTaTbl ObUIH MOJTYUYEHBI;



8) KaKue BBIBOJIbI CAEIaHbI 10 UTOTaM HUCCIEOBAHUS;

9) 4TO MOXKHO HCCAEAOBaTh B JATIBHEUILIEM B 3TOM HaIPABJICHUH.

[Ipe3enTanust (3MEKTpOHHAS) JIJIs 3aIUTHl UHAUBUYAIbHOTO MPOEKTa CITYKUT
IUTsl yOEAUTEIbHOCTH M HAarJIsiIHOCTH MaTeprasa, BBIHOCUMOI'O Ha 3alluTYy.

OcHOBHOE COJIep:KaHNE MTPE3CHTALINHN

1 cnatio - mumynvHwlll

TutynpHas crpaHua HeoOXoauMa, YTOObI MPEICTABUTh ayAUTOPUU aBTOpA U
TeMy ero padoTsl. Ha qaHHOM crnaiifie yka3bIiBaeTcs Ciaeayrolast iHPopMalus:

-TI0JTHOE Ha3BaHUE KOJUIEKa,

- TeMa UHUBU]IyaIbHOTO MPOEKTA,;

- ®UO obyuaromierocs;

- HOMEp I'PYIIbI 00yUYaroIIerocs;

- ®HO pykoBOAUTENS UHAUBHIYAJIBHOIO IIPOEKTA,;

- TOJ] BBITIOJIHEHUS PaOOTHI,

2-3 cnatiovl - BBEJIEHUE

JloJKHO cofepkaTh 00s13aTeIbHbIE 3JIEMEHThHI HHIUBUIYaIbHOTO MPOEKTA:

- AKTyaJpHOCTb;

- lenu u 3amaum npoekTa;

- OOBEKT MPOCKTA;

- IIpenmet npoekra,

- [lepuon poexra.

4-8 cnauiovl (0cHOBHASL Yacmb)- HETIOCPEICTBEHHO PACKPBIBACTCS TeMa PabOTHI
Ha OCHOBE COOpaHHOTO Marepuaia, JaeTcsl KpaTKuil 0030p 00bEeKTa MCCIeAOBaHMUS,
XapaKTEPUCTUKA OCHOBHBIX BOMPOCOB HWHIWBUIYAIBHOTO TIPOEKTa (TabIuIIbI,
rpauKy, pUCYHKH, TUarpaMMBbl).

9-10cnaiiow (BhIBO/IBI)

-UTOTH MPOJAEIAHHON PabOTHI

-OCHOBHBIE PE3yJIbTaThl B BUJIE HECKOJIbKUX MTyHKTOB

-0000111eH1E Pe3yabTaTOB, (POPMYJIUPOBKA MPEIOKEHUHN M0 UX YCTPAHECHUIO
WJIM COBEPUIEHCTBOBAHUIO.

KonudectBo cnmaiiioB MOXET OBITh HW3MEHEHO TI0 COTJIACOBAaHUIO C
PYKOBOJIUTEIIEM.

JInst  BBICTYIUIGHHMSI OCHOBHBIX TIOJIO)KCHWM WHAMBUIYAJIBHOTO TIPOEKTA,
00OCHOBaHHUsI BBIBOJIOB U MpeajiokeHuil oTBoautcs He Oonee 15 munuyt. [locne
BBICTYIUICHUS 00YYaIONuiics OTBEYAECT Ha 3aJaHHBIC BOIIPOCHI TI0 TEME.

KpuTtepun onieHKH OLIEHOYHOI0 cpeacTBa 2.3
JJISl IPOBeleHUs TeKyLero KOHTPOJIA M0 Pe3y/JibTaTaM BbINOJHEHUSA
CaMOCTOAITEe/IbHOI PadOTHI

Kpurepun oieHKH MHHAUBHAYAJIBHOI0 IPOEKTA:
3ammra pearu30BaHHOIO IIPOEKTa IPOUCXONUT HA IIOCIEAHEM 3aHATHH 110
COOTBETCTBYIOIIEW JAUCHMIUIMHE B KOHLE BTOPOTO CEeMecTpa J0 Hadaia
IIPOMEXKYTOUYHOM aTTECTALMH.



[Toce mpocMmoTpa v 0A0OPEHUS MHANBUAYATHLHOTO POEKTa PYKOBOIUTEIH €T0
MOJNUCHIBAET M COCTABISIET OT3bIB. B OT3bIBE PYKOBOAUTENH XaPAKTEPU3YET
MPOICJIaHHYI0 paboTy MO BCEM pa3jiesam.

[ToAroTOBMB MHAMBUAYAJIBHBI MNPOEKT K 3alluTe, OOYy4YarOUIUHCS TOTOBUT
BBICTYIUICHUE, HArJsAHYI0 WHGOpMALMIO (CXEMbl, TaONuIlbl, rpaduKud U Jpyrou
WUTIOCTPATUBHBIA MaTepua) sl KICIIOJIb30BAHMS BO BPEMsI 3aIIUTHI.

[Iponienqypa  3amuThl WHJMBUAYAJIBHBIX  MPOEKTOB ONpENEIIACTCS
PYKOBOJUTEIIEM MPOEKTA.

[Ipu oueHMBaHWY UHIWBUIYAIBHOTO MPOEKTA UCIOJIb3YETCS OLIEHOYHBIN JIUCT,
IIPUBEJICHHBINA HIXKE.

Kaxxapiii kputepuit onieHuBaeTcs kak 0, 1, 2 6ayuios:

0 GayuToB — MpU3HAK OTCYTCTBYET WJIM BRIPAXKEH KpakHe ci1abo;

1 6anmi— nmpu3HaK NPUCYTCTBYET B CPEJIHEU CTETICHU;

2 Oayuta — mpu3HaK MPUCYTCTBYET B 3HAUUTEILHOMN CTETICHH, BBIPAXKEH SPKO.

Maxkcumanbubiit 6amt: 200a110B.

Pe3ynbTaThl 3alllUTBl OMNPEACNSIOTCS OLEHKAMH «OTIUYHOY», «XOPOIIOY,
«YJIOBJIETBOPUTEILHO», «HEYIOBJICTBOPUTEILHO.

Kpurepun mnepeBoga 3auKCUpOBAaHHBIX OajIOB B OIEHOYHOM JIUCTE B 5-
OQJTEHYIO IIKAJTY CIEAYIOIIHE:

bamel OrueHka

16-20 5 (oTM4HO)

11-15 4 (xopo11o)

7-10 3 (yIOBIETBOPUTEIIBHO)
0-6 2 (HeyIOBIIETBOPHUTEIHHO)
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3 HPOMEXYTOUYHAA ATTECTALUA
3.1 Bomnpochl 1Jis1 NOATOTOBKHU K IK3aMEHY:

1 cemecTp
50./laifTe onpenenenue NeMCTBUTEIbHBIX uncel. [IpuBeauTe mpumep.

51.Kaxk nzo0pakaroTcsi AeCTBUTEIbHBIC YUCIIA HA YUCIOBOU MPSMOM?
[IpuBenure npumep.

52.laiiTe onpeneneHne MOTyJIsI IEUCTBUTENIbHOTO yKcia. [IpuBeauTe
puMep.

53.CaoiicTBa MOyJIsl AEUCTBUTENBHOTO uncia. [IpuBenure nmpumep.

54.]1aiiTe onpenenenue ToxaecTra. [Ipupeaure mpumep.

55.Jlaitte onpenenenue pynkuun. [IpuBegure mpumep.

56.CBoiicTBa (hyHKIMH: 001aCTh ONPEICIICHUs, MHOKECTBO 3HAYCHUH, HYTU
GyHKIAA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YSTHBIC U HEUETHBIC, Tpaduk
bynkuun. [TpuBeguTe mpuMepsl.

57.Ctenens ¢ 1enbIM nokasareneM. [IpuBeaure npuMepsl.

58.Crenennas GyHKIUS C HATypaJbHBIM U IIeJbIM MoKa3arenem. Ee
cBoiicTBa u rpaduk. [IpuBeaure npumMepsi.

59. Apudmernueckuit KOpeHb HaTypabHOU cTeneHu. CBolicTBa U rpaduk
KOpHsI HaTypaJibHOM cTerneHu. [IpuBeaure npumepsl.

60. I'paxycHas u paananHas Mepa yriaa. TpuroHoOMeTpruIecKuid Kpyr.
[IpuBenuTe NpUMEPBHI.

61.Onpenencans cuHyca, KOCHHYyCa, TAHTEHCA YKMCIa. 3HAKK SinX, COSX ,tgX,
CtgX 10 YeTBEPTIM.

62.0OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

63.DopmyIIel IPUBEIEHUS, TTPABUIIO, TPUMEDPHI.

64.DopMyIIBI CIIOKEHHUS.

65.DopMyIbl JBOMHOTO apryMeHTa.

66.DopmyIiel MpeoOpa3oBaHKs CYMMbl TPUTOHOMETPUYECKHUX (DYHKIIHI B
MIPOM3BENICHUE U IPOU3BEACHUS B CyMMY.

67.00paTHbIe TPUTOHOMETPUUYECKHUE PYHKIUH.

68.DopmyIbl KOpHEH TPOCTEUIITUX TPUTOHOMETPUYECKUX YPABHEHHM Sin X
= a, COSX = a. YacTHsle ciryyau.

69.Dopmyel KOpHEH TPOCTEUIITUX TPUTOHOMETPUUECKUX YPABHEHUM tgX =
a, Ctgx = a.

70.ITocnenoBarensHocTu. CriocoObl 3a7jaHus TTOCIIEIOBATEIHLHOCTEH.
[Tpusenure npumep.

71. Apudmerrueckas u reoMmerTpuueckas nmporpeccuu. beckoneuno
yObIBatoIasi FeOMETpUYECKasi MPOTPECCHSL.



72.AKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX. [IpuBenuTe npumepsl.

73.B3aumHOe pacnonoxeHue MpsiMbIX B MpocTpaHcTBe. [IpuBeaute npumep.

74.1TapamienbHOCTh NPSIMBIX U INIOCKOCTEH B TPOCTPAHCTBE.

75.YT11Bl ¢ COHANPABIEHHBIMU CTOPOHAMHU, YTOJI MEXKAY MPSAMBIMU B
IIPOCTPAHCTBE.

76.I1apanienbHOCTb MIIOCKOCTEN: MapaieIbHOCTh INIOCKOCTH, CBOMCTBA
HapaJIeNbHBIX IUIOCKOCTEH.

7’7 IlepnieHAUKYJISIpHBIE IPSIMBIE B IPOCTPAHCTBE, IPSMBbIE MapajlIeIbHbIE U
IIEPIIEHINKYJIIPHBIE K IUNIOCKOCTH.

78.I1pu3Hak neprneHIuKyIIPHOCTH MPSIMON U TTIOCKOCTH, TEOpEMa O
IPSAMOU MEPIIEHIUKYJISIPHON INTIOCKOCTH.

79.IleprieHUKyISp U HAKIIOHHBIE.

80.VY 1Bl B IPOCTPaHCTBE: YTroJI MEXAY HNPSIMOM U MJIOCKOCTBIO; IBYTPaHHbBIN
yTOJ1, IMHEHHBIN YroJl ABYTPAaHHOIO yIJia.

81.IlepneHauKYISIPHOCTD MJIOCKOCTEHN: MPU3HAK NEPIEHANKYISIPHOCTH JABYX
IJI0CKOCTEN. Teopema o0 TpEX MEPIEeHINKYIIPAX

82.IloHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC D3JEMEHTHl MHOTOTPaHHHKA,
BBIITYKJIBIE U HEBBIITYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA.

83.[1pu3ma: n-yroibHasi Mpu3Ma; TpaHU MU OCHOBAHMS MPU3MBI; NpsMas U
HAKJOHHAs MpHU3Mbl, OOKOBass M TMOJHAsE TOBEPXHOCTb IPU3MBI.
[Tapayutenienue 1, NPAMOYTOJIbHBIN NAapaJUIEJIENUIIE] U €10 CBOMCTBA.

84.Ilupamuya: n-yrojpHasi NUpamMHuaa, TPaHU M OCHOBAaHUE HUPAMMU[BL;
OOKOBasi M MOJHAs MOBEPXHOCTh NMUPAMUJbL; MpaBUJIbHAS U yCEUEHHAA
MAPaMUAIa. DIIEMEHTHI MTUPAMUJIBI.

85.I1paBuiibHbIE MHOTOTPAHHHUKH: TMOHITHE MPAaBUILHOTO MHOTOTPAaHHHUKA;
IIpaBWJIbHAS MPU3Ma U ITPaBWIbHAS NMUPAMUAA; PABUIIbHAS TPEYTOJIbHAsS
nUpaMua ¥ IpaBUIbHBIN TeTpasap; Kyo. [IpeacraBnenue o npaBuiIbHBIX
MHOTI'OTPAaHHHUKAX: OKTAdIP, JOAEKAdAP U UKOCAP.

86.CuMMeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, PSIMOH,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B IMHUPAMHIAX, Napajuiesieunenax,
MPAaBWJIBHBIX MHOTOTPAHHHUKAX.

87.1Inomans OOKOBOW MOBEPXHOCTH M TOJHONW TOBEPXHOCTH MPSIMOM
MPU3MBI, IJIOIIA/Ib OCHOBAHU, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI
IIPU3MBI.

88.I1noutans 00KOBOM MOBEPXHOCTH U MOBEPXHOCTHU MPaBUIILHOM MUPaMUIBI,
TeopeMa O TUIoIaad OOKOBOM MOBEPXHOCTH YCECUEHHOM MUPaAMUIbI.

89.00bEM TupaMu/ibl, TPU3MBbI



90.Cpennee apudmMernueckoe, MeauaHa, HauOOJbIIee MU HaHWMEHbIIEE
3HAUCHUS, pa3Max, IUCIIEPCHs, CTAHIAPTHOE OTKIOHCHHE YHCIOBBIX
HabopoB. [IpuBenure npumepsl

91.CnyuaiiHple  SKCIIEpPUMEHTHI  (OMBITBI) H  CIy4YallHble  COOBITHSL.
OnemeHTapHbIe COOBITUS (MCXOAbl). BEpOSTHOCTD Cly4yallHOTO COOBITHSL.
BeposiTHOCTH COOBITHI B ONbBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU.

92.0mnepanuu  HaJl COOBITHSIMH: TIepecedeHue, OObEAMHEHHE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.

93. lnarpammsl Ditnepa. opmysia CI0KEHUS BEPOSTHOCTEH

94.YcnoBHasi BepOATHOCTh. YMHOKEHHE BeposiTHocTed. dDopmyna mosHoi
BeposiTHOCcTU. He3aBucruMmble COOBITHS

95.KomOunaropHoe mnpaBuiio yMHOxeHHs. llepectaHoBku u ¢akTopHal.
YHucio coueranui.

96.Tpeyronbuauk I[ackana. @opmyrna Ounoma HeroToHa

O7.bunapHBIi  coydalHBIM OMBIT (WCHBITAHWE), YyCHEX W HEyJada.
He3zaBucumebie nucnpitanns. Cepus HE3aBUCUMBIX UCIIBITAHUH 10 TIEPBOTO
ycnexa. Cepust HE3aBUCUMBIX HCTIbITaHUN bepHyu.

98.Cnyuaiinas BennuuHa. Pacmpenenenune BeposiTHOcTed. Jlmarpamma
pacnpenenenus. CyMMa v MpOU3BEAECHUE CITyYalHbIX BeIMUUH. [[pumMepsl
pacripeieJieHui, B TOM YUCJIE TEOMETPUUECKOE U OMHOMUATILHOE

Cemectp 2

41 CreneHb ¢ palMoHaJIbHBIM TMOKazareieM. (CBOICTBA CTEIEHH.
[IpuBenute npuMepsl.

42 TlpocTteiimue okazarelbHbIE ypaBHEHUS U HepaBeHCTBa. [IpuBeauTe
IPUMEDBI.

43 TlokazarenpHass ¢yHKuus, e€ cBoiictBa u rpaduk. [IpuBemute
IPUMEPHI

44 Jlorapudm uwucna. JlecATuuHbIE W HATypalbHbIE JIOTapU(pMBI.
[IpuBenure npuMepsl.

45 CpoiictBa norapudmos. [IpuBeauTe npumMepsl.

46 Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBa. [IpuBenuTe npumepsl.

47 Jlorapudpmuueckast ¢yHkiusi, e€ cpoiictBa u rpaduk. [IpuBenure
IPUMEPBI.

48 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U rpaduku. [TpuBeaure
IPUMEPBI.

49 TpuronoMmeTrpuueckue HepaBeHCTBa. [IpuBenuTe mpumepsl.

50 HenpepeiBable  (pyHkuuu. Meron HMHTEpBajioOB Al pEIICHUSA
HEPaBEHCTB.



51 IlpousBognas Qynkiuu. ['eomeTpudeckuii u QPU3NUECKUNA CMBICT
pou3BoHOU. [IpuBenuTe npumepsl.

52 [IpousBoaubie dneMeHTapHbIX (QyHkumid. [IpousBomHas CyMMBI,
npou3BenieHus1, yacTHoro pynkuuid. [IpuBenure mpumepsl.

53 [Ipumenenne TPOU3BOAHOW K  HMCCIEAOBAHMIO (YHKUMH Ha
MOHOTOHHOCTH M 3KCTpeMyMbl. [IpuBeanTe mpumepsl.

54 HaxoxaeHne HauOONbIIEro M HaWMMEHBLIETO 3HaueHUs (YHKIUU Ha
otpeske. [IpuBenurte mpumepsl.

55 [IpuMeHeHne Mpou3BOAHOM JJIs1 HAXOXKACHHUS HAMTYUIIETO PEIIeHUs B
OPUKIAJAHBIX 3aja4ax, g ONpeleJeHUsT CKOPOCTH IIpoliecca,
3aanHoro (popmyioit wiu rpapukoM. [IpuBeaure npumepsl.

56 ITepBoobOpasnas. Tabnuia neppoodbpa3Hbix. [IpuBeante npumMepsl.

57 Unterpan, reoMeTpUYeCKUd M (PU3NYECKUIl CMBICI HHTErpaa.
[IpuBenuTe NpUMEPBHL.

58 Beruucnenne wHTEerpama 1o ¢gopmyne  Hprorona—JleiiOHua.
[IpuBenuTe NpUMEPBHL.

59 Chepa m mrap: 1eHTp, paguyc, TUaMETp; IUIOMIAJb TMOBEPXHOCTH
cdepsl. Bzanmuoe pacnonoskenue cepbl U TNIOCKOCTH; KacaTeabHast
IUTOCKOCTH K cdepe; tiomianb chepsl. [IpuBenute mpumepsl.

60 Uzobpaxenue cdeprl, mapa Ha mmIockoctd. CedeHus miapa.
[IpuBenure npuMepsl.

61 LHummaapudeckas MOBEPXHOCTh, O0O0Opa3yromue IUIMHIAPHICCKOM
NOBEPXHOCTH, OCh LMJIMHAPUYECKOW moBepXxHOCTH. Llumunap:
OCHOBaHMsI UM OOKOBasi MOBEPXHOCTh, 00pa3yroliasi U OCh; TUIOMIAh
OOKOBOI 1 TIOJIHOM TToBepXHOCTH. [IpuBenuTe mpuMepsl.

62 N3o0paxeHne IMWIMHIpPA Ha TIUIOCKOCTH. Pa3BépTka MHIMHIpA.
Ceuenus WIMHIPA (TMIIOCKOCTHIO, napayienTbHOM 170071
NEPIICHINKYIAPHON ocH nuianHapa). [IpuBeanTe mpuMepsi.

63 Konudeckasi mOBEpXHOCTh, 00pa3yrolue KOHMYECKON MOBEPXHOCTH,
OCh M BEpUIMHA KOHHMYECKOM NOBEpXHOCTH. KOHyC: OCHOBaHuE H
BepiIrMHa, o0Opa3yromias ¥ OCh; IUIOMaAbh, KAaKO€ TEJIO Ha3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €r0 SJIEMEHTHI, KaK MOJIYYUTh KOHYC
nyTéM BpalleHUs TMPSMOYTOJBLHOTO TpeyroibHuka.  [IpuBeauTte
IPUMEPBHI.

64 [lmomans OGOKOBOM W TIONHOM TMOBEPXHOCTHU. Y CEUYEHHBIA KOHYC:
oOpa3yoIliue ¥ BBICOTa; OCHOBaHHMA U OOKOBas MOBEPXHOCTb.
[IpuBenuTe npuMepHI.

65 N3o0paxenne KoHyca Ha IMUIOCKOCTH. Pa3Béprka koHyca. CedeHus
KOHyca (TUIOCKOCTBIO, MapajyieIbHOH OCHOBAaHHUIO, M ILIOCKOCTBIO,
[IpOXOoAs1IEeN yepes BeplunHy. [IpusBenure npumepsl.

66 KomOuHauust Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJIO cepsl; chepa, BONUCaHHAS B MHOTOTPAHHUK WIIA B
Teso BpaueHus. [IpuBeauTe npumepsl.
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67 Ilonatue 06 oO6bEme. OcHOBHbIE CBOMCTBA 00BEMOB Ten. OOBEM
munHApa, kKoHyca. O0béM mapa u miomans chepsl. [IpuBegute
TIPUMEDHI.

68 [TogoOHbIe Tema B mpocTpaHcTBe. COOTHOMIECHUS MEKIY TUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TEI

69 BekTop Ha miuockocTd U B mpocTpaHcTBe. ClOXEHHE W BBIYMTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCIIO.

70 Pa3znosxeHue BEKTOpa Mo TPEM HEKOMILIaHAPHBIM BekTopaM. [IpaBuiio
napayenenunena. [Ipusenure npumepsl.

71 IlpssmoyronbpHasi cucTeMa KOOpAuHAT B mpocTpaHcTBe. KoopauHatbl
BekTOpa.  Yroia wMmexay Bektopamu. CKaJsipHOE MPOU3BENICHUE
BEKTOPOB. BpIuMCleHUE YrIoB MEXIYy HOPSIMBIMHU U IIJIOCKOCTSIMH.
[IpuBeauTe MpuMepsI.

72 IlpuMepsl MPUMEHEHHSI MaTEMaTHISCKOTO OKHIaHMs (CTpaxoBaHHE,
aorepesi). MaTeMaTnyeckoe 0XKHIaHHE CYMMBbl CITyYalHBIX BEIUYHH.
MaTteMaTuyeckoe OXUIAaHUE TEeOMETPHUUYECKOT0 U OMHOMHMAIBHOIO
pacnipenenennid. [IpuBeaure npuMepsl.

73 Jlucniepcus U cTaHAapTHOE OTKJIOHEHHE. J{ucnepcun reoMeTpruaecKkoro
¥ OMHOMHAJIBHOTO pacnpeneneHus. [lpuseaure npumepsl.

74 3akoH OonpmMX 4Kcel. BbBIOOPOYHBII METOJ HCCIEIOBaHUM.
[IpuBenure npuMepsl.

75 IlpuMepsl HEMPEPBHIBHBIX CIyYalHbIX BeJUUWH. DYHKIMS MIOTHOCTU
pacnpenenieHus. PaBHOMEpHOE pacnpeleseHue W €ro CBOMCTBA.
[IpuBenute npuMepsl.

76 TlpencraBiaeHue JaHHBIX C TIOMOINBIO TaOJIUIl W JUarpamm,
onucarenbHas cratuctuka. [IpuBeaure mpumMepsi.

77 OnpITBl  C  PaBHOBO3MOXKHBIMH  BJIEMEHTAPHBIMU  COOBITHSIMU,
BBIYUCJICHUE BEPOSTHOCTEH COOBITUH C TpUMEHEHHEM (GopMys U
rpapuyecKkux MeTOJ0B (KOOpAMHATHAs MpsiMas, JE€pPeBO, Iuarpamma
Diinepa). [IpuBenure npumepsl.

78 CnyyaiiHble BEJIMUYMHBI U paclpeie]ICHUs, MaTeMaTHYECKOE OXKUIaHUE
ciy4anHou BenuuuH. [IpuBenure npuMepsl.

IIpumepHbIe 3a1aHuA:

1 cemecTp

x~ %2x~1

HaiinuTe 3Ha4eHHE BBIpAXKEHUS ——— TIpU X = 4.
X

Vrpoctuts Bbipaxenne V81 + /50 — V16 —+/8.
Haiinute kopenp ypaBHeHuss V52 — 6x = 4

Berancimure: a) §/(-7)° 6) 4/256 _gs/_%

Pemmre ypaBaenue: a)¥yx+2 =3
Typau crost 1700 py6. Cxonpko OyayT cTOSThH Ty(iH, €CIH y BaC CKHUIKA
1o Kapte kiauenta 25 %?



7. B dupme «Pomuuk» croumocTh (B pyOJIsiX) KOJOAIA U3 HKEIe300€TOHHBIX
koJien paccunthiBaeTcs o gopmyie C =9000 + 4200 n, rae n — 4UCi0 KOJel,
YCTAaHOBJICHHBIX MpHU KomaHuM Kojoaua. I[loas3ysice 3Toit  (popmyroit
paccuuTaiiTe CTOMMOCTh KOJIOoAIA U3 5 Konell. OTBET yKaxuTe B pyOIsx.

8. JlokasaTh TOKIecTBO: Sin*t (1+ ctg 2t) —cos?t =sin’t

2 cemecTp

Yacte A

1. Haiiaute 3HaueHHE BHIPAKECHUS QV2+9.9-7-V2

1

1 1
164-813

2. Haiinure 3HaUYeHNE BBIPAKCHHSI —.
3753 1

1\~ 3tx
Pemnre ypaBHeHUE (E) = 3.

Pemmmre ypaBuenue log,(5 + x) = log,(5x — 3).

Pemmre HepaBeHcTBO logs(2x — 5) > 2. S

o 18 sin 53°-cos 53° ,
HaI/IIIHTC 3HAYCHUC BBIPAKCHHUA . g

o o bk w

sin 106°
V3

. X
Pemnre ypaBHeHUE sinz = —.

~

3
1+ (ctgx)?
9. B ciyuaitHOM dKcIiepuMeHTe OpOCaroT /1B UTpajbHbIe KocTH. Haliaure

8. Ynpoctuts BhIpaxkenue 3(cos )? + - 22,4

BEPOSITHOCTh TOTO, YTO B CYMME BBITIAZIET 3 O04YKa. Pe3ynbpTar okpyriaure 1o
COTBIX.

10.Haitnute 60Kk0BOE peOpO MPaBUIHHON YETHIPEXYTOIBHON MPU3MBI, €CIIH
CTOpOHA €€ OCHOBaHMs paBHa 20, a miomaasr NOBEpXHOCTH paBHa 1760.

Yacte B

11 HaiinuTe KOpeHb ypaBHEHHUS WM NPOU3BEICHUE KOPHEN ypaBHEHUS, €CIIU

UX HECKOIBKO: V2x2 — 7x+ 5+ x = 1.

12Haitnute mioniaaps MOJTHOW MOBEPXHOCTH MPABWILHOM TPEYyTroJIbHOM

THIPaMHUJIBL, €CIIM CTOPOHA €8 OCHOBAHMS paBHa \/3, a ABYTPAHHBIN YTl IPH
OCHOBaHUHU paBeH 60°.

3.2 IIpouenypa nmpoBeaeHHs IK3aMeHa:
DK3ameH npoBoaUTCs MUCbMeHHO 1o BapuantaMm (IIpunoxenue A). Kaxaprit
CTYJICHT IOJIy4aeT 3aJaHue, KOTOPOE OH JIOJKEH BBIITOJIHUTH CAMOCTOSATEIBHO.
3amanne MPOMEKYTOUHON aTTECTAIIMU BKIIIOYAET B ce0s



-IIPOBEPKY yMEHUM, JJIi 4Yero HEOoOXOAMMO BBITIOJIHUTh MPAKTUYECKHUE
3a/IaHUS.

PazpemiaeTcs moiab30BaThCs KAIbKYISITOPOM.

Bpewms BeinonHenus 3aganus: 120 munyT (2 yaca)

3.3 Mertoanyeckne peKOMEHIAIUM 10 MOATOTOBKE U NMPOBeIEHUIO
MPOMEKYTOYHOH aTTecTauuu 1o yueonomy npeamery YII1.04 Marematuka
[Tpu moAroToBKE K MPOMEKYTOUHOM aTTeCTAlluu (9K3aMEHY) IIOBTOPUTE

y4eOHbII MaTepual 1o Bompocam Jyis MOAroToBKU. [loBTOpUTE TEpMUHBL,
onpezaeneHusi. OOpaTuTe BHUMaHUE Ha B3aUMOCBSI3b TEOPETUUECKOIO MaTepuaia u
IIPaKTUYECKUX 3aJJaHUI, KOTOPBIE BBITOJIHAINCH BO BPEMSI IPAKTUYECKUX 3aHATHH.
BcenomuuTe (110 3anucsiM B TETpaain) MOCIIEI0BaTENbHOCTh PELICHUS 3a/1a4,
BBIITOJTHUTE IIPUMEPHBIE 3a1aHMUS.

[Ipn mpoBeaeHMM NPOMEKYTOYHOM arrecTauMyd Bbl mosyuyuTe 3amaHue B
nucbMEeHHOM Buje. [Ipexae uem npucTynurh K paboTe, MOANUIINTE JTUCThI, YKa3aB
CBOIO (pamMMIIIMIO, HHUIIMAJIBI 1 HOMEP TPYMIIbL.

[TonyuyuB 3aganue, NPOYUTANTE €r0 MOJIHOCTBHIO, YOEAUTECH, UTO CONEPKAHUE
3a1aHUM NOHATHO. 1Ipu HanM4YMKM BOPOCOB, 3aJalTe UX IPENOIABATENIO.

[IpounTaiiTe BHUMATENbHO (POPMYIHPOBKY 3adaHus. BrinonHuTe ero.
[IpoBeppre. OdopMmisiiiTe 3anucud  akKKypaTtHo, ©0e3 wucnpasieHuid. [lpu
HEOOXOMMOCTH MOJIb3yHTECh YEPHOBUKOM.

B memax OSKOHOMHMM BpPEMEHH MOXHO IIPOIYCKAaTh 3aJaHMsi, KOTOpPBIE
BBI3bIBAIOT TPYIHOCTH U BEPHYTHCS K HUM B KOHIIE BBIITOJHEHUS paOOTHI.

[lepen cmayeit pabOTHI MOJIHOCTHIO MPOBEPHTE €E.

3.4 Kpurepum olleHKH MO pe3yJbTaTaM 0CBOEHHsI YUeOHOI0 MmpeaMeTa
VI1.04 MaTtemaTuka
1 cemecTp
3a BBINOJIHEHUE KaXKJIOT0 3aJaHusl YUCHUK MMOJydaeT ONpeeIEHHOE YUCIIO

OaJJTOB: KaXKJI0€ 3aJlaHue OLleHUBaeTcsa B 1 Oasur.

Tabnuia mepeBoia TECTOBBIX 0AJIJIOB B MIKOJBbHBIC OTMETKH.

TecToBbIli Oast OtmeTka
0-4 HEYJOBJIETBOPUTEILHO
5-6 YJOBJIETBOPUTEIHHO
7 XOPOIIIO
8 OTJIMYHO
2 cemecTp

Pabora cocrout u3 nByx yacrei. [lepsas yacts cogepxut 10. K kaxxmomy
3agaHuto 1-10 TpeGyeTcs nath kpaTkuii oTBeT. 3aganusi 11, 12 BBIIOTHSAIOTCS Ha
OTJIETTLHOM JINCT€ W YUYEHUK 3aIUCBHIBAET MOAPOOHOE, 000CHOBAHHOE PEIIICHHUE.



3a BBINMOJIHEHUE KAXAO0T0 3aaHUS YUYESHUK IMOIy4YaeT ONMPEACICHHOS YUCIIO
o0ayutoB: 3aganusa 1 — 10 onenuBarorced B 1 6ann, 11 — 2 6anna, 12 — 3 Gamna.

Tabnuia mepeBoaa TECTOBBIX 0AJUIOB B MIKOJILHBIC OTMETKH.

TecToBbI OasI OtmeTka
0-4 HEYJIOBJICTBOPUTEIHHO
5-8 YIAOBJICTBOPUTEIHHO
9-10 XOPOIIO
11-12 OTJIMIHO

Ha YCMOTPCHUC IIPpCIIOAaBaTCIII HMCCTCA BO3MOJKHOCTD IIOJIYYHUTH OLICHKY IIO
pe3ylibTaTaM TCKYILCTO KOHTPOJIA, oe3 H€06XOILI/IMOCTI/I IIPpOXOOUThb
IMPOMCIKYTOYHYIO aTTCCTAIIUIO.



4 OCOBEHHOCTH TEKYIIET'O KOHTPOJIA n
MPOMEXYTOUYHOM ATTECTAIIMHU JJIsI WHBAJIMJIOB W JIUII C
OI'PAHUYEHHBIMHU BO3MOXHOCTSAMMU 3TOPOBbS

B xome Texymiero KOHTPOJSI OCYIIECTBIISICTCS WHIMBUAyaTbHOE OOIIECHHUE
npenoaasareinsi ¢ oOydaromuMmcs. [Ipyu Hanmuuuu TpyAHOCTEH M (WIM) OMHOOK y
oOydaromierocsi TMpenojaBaTeb B XOAE€ TEKYIIero KOHTPOJIS AyOIupyer
OoOBSICHEHHE HOBOTO MaTepuajga C Y4YeTOM OCOOCHHOCTEH  BOCTIPHUSATHS
00y4aromuMcs CoJiep>KaHusl MaTepraia MPakTUKH.

[Ipy mpoBeneHUU TEKYIIETO KOHTPOJS M TMPOMEXKYTOYHOM aTTecTaluu
obecrnieunBaeTcsi COOJI0ICHUE CIEAYIONINX TPEOOBaHMIA:

- s o0ydaroluxcs U3 4YUCia JUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbBS TEKYIIUIA KOHTPOJb U IPOMEXKYTOUHASI aTTECTAIMs TPOBOUTCS C YUETOM
0COOEHHOCTEHN MCUXO(U3UIECKOTO Pa3BUTHUS, UHIUBUIYATbHBIX BO3MOXXHOCTEH U
COCTOSIHMSI  37I0POBBSI Takux oOydarommxcs (majgee - HHIWBUIyaTbHbBIC
O0COOEHHOCTH).

- TIPOBEJICHUE MEPONPHUATHUH MO TEKYIIEeMY KOHTPOJO U MPOMEKYTOUHON
aTTeCTallMM JJisi JIMI] C OrPAHMYECHHBIMHU BO3MOXKHOCTSIMU 37I0pPOBbS B OJIHOM
ayJIMTOPUA COBMECTHO C OOyYalOUMMHUCS, HE HWMEIOIIMMH OrPAHHUYEHHBIX
BO3MOXKHOCTEH 30pOBbS, JOMYCKACTCs, €CIM 3TO HE CO3[aeT TPYAHOCTEH s
00yUarIIMXCs;

- TPUCYTCTBHE B ayJIMTOPUU ACCUCTEHTA, OKA3bIBAIOIIETO OOYYArOIIMMCS
HEOOXOJMMYI0 TEXHHYECKYIO IIOMOIIb C YyYE€TOM HX HWHIWBHIYaTbHBIX
0CcoOeHHOCTeH (3aHATh paboyee MECTO, MOHATh U 0(OPMUTH 3aJaHKE, OOIIATHCS C
npenojaBaresieM); Ipea0CTaBICHUE 00yUaroIIUMCS TIPU HEOOXOIUMOCTU YCIIYTH C
UCIIOJIb30BaHUEM PYCCKOTO KECTOBOTO sI3bIKa, BKJIOUas o0ecreueHre I0mycKa Ha
00BEKT cypromnepeBoaunKa, TU(HIONEPEeBOIUNKA (B OpPTaHHU3AIUU JIOJDKEH OBIThH
TaKOW CIIEHUATUCT B IITAaTe (€Ciau 3TO BOCTpeOOBaHHAS yCiIyra) WX JOTOBOP C
OpraHU3AIMSIMHU CUCTEMbI COIIMATILHOM 3aIUTHI IO TIPEIOCTABICHUIO TAKUX YCIYT B
cily4yae HeoOXO0IUMOCTH);

- MpeAocTaBieHHE OOydYarolMMCs IpaBa BbIOOpA MOCIEI0BATEIBHOCTH
BHITIOJIHGHUS 3a/laHUsl W yBEJIMYCHHE BPEMEHU BBITIOJIHEHUS 3aaanus (110
COTJIACOBaHUIO C TIPEMOoJIaBaTesieM); MO KEIAHUI0 OOYyYaromierocss YCTHBIA OTBET
IIpU KOHTPOJIC 3HAHUI MOXKET MPOBOJIUTHCS B MUChMEHHOU (hopMe WU Ha000pOoT,
MTMCEMEHHBIN OTBET 3aMCHEH YCTHBIM.
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MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUSI POCCUIICKOI
®EJIEPALTNN

®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA30OBATEJIbHOE VUPEX/EHUE
BBICILIET'O OBPA3OBAHU S
«BOPOHEXXCKU T'OCYJAPCTBEHHbBIN TEXHUYECKINI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXJIAIO
JIpeKTop CTPOUTEIIBHO-
MOJIUTEXHUIECKOT0 KOJIICKA

H.A. JoHnmona
« » 202 r.

3K3AMEHAHI/IOHHI)II7I BUJIET Ne 1
no YII 04. MaremaTuka

1. Haiinute 3HaUYCHHE BBIPAKCHUS:

e 1 5 ,
a) 3‘[:+ =2 6az:oaz mpna=0,]

2. Haiigure Sin a, eciin COSa=-0,6u§ <a<m

3. Beruucnure: 2sSin/5°*-cosi5”.
4. Pemurte ypaBHEHUE:
) V7 — x2 =+/—-6x

0) 2sin X - 1 = 0. YkaxwuTte HauOOJBIINN OTPULIATSIILHBIA KOPEHb

B Irpaaycax
5. Pemnre HEpaBeHCTBO:

x+1)(x—4)
X2+ x-6

6) > 0.

6. [TocTpoiiTe ceueHue MmMIOCKOCThIO, Tpoxosiiee yepes Touku M, N, L

B N C
Al
M e ;__B ______________ C
A L D

7. Haiigure auaroHalib NPSAMOYTOJIBHOTO TapajuleenuIeia, €Ciau €ro
M3MEpPEHHs PaBHBL O; 3vV2; /6



8. N3 1000 coOpaHHBIX Ha 3aBOJE TEJIEBU30POB 5 IMITYK OpakOBaHHBIX. DKCIEPT
MpoBepsieT OJWH Hayraj BbIOpaHHBIM TeneBu3op u3 d3tor 1000. Haiigure

BEPOSITHOCTh TOT'O, YTO IPOBEPAEMBIN TEIEBU30P OKAXKETCSI OPAKOBAHHBIM.

[Ipenonasareins

PaCCMOTpeHO Ha 3aCCAaHU METOOAUYCCKOro COBETA, IIPOTOKOJI Ne ot « r.»



MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNN

®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA30OBATEJIbHOE VUPEX/EHUE
BBICILIET'O OBPA3OBAHU S
«BOPOHEXXCKU T'OCYJAPCTBEHHbBIN TEXHUYECKINI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXKIAIO

JIpeKTop CTPOUTEIIBHO-
MOJIMTEXHUYECKOT'O KOJUIEI KA

H.A. JoHnmona
« » 202 r.

3K3AMEHAHI/IOHHI)II7I BUJIET Ne 2
mo YII 04. MaremaTuka

1. Haitnute 3HaueHHUe BBIPAKCHMUS:

3|8

3" = 1 8
27 v 0,25 = = 1

a) + ; 60)14a7 @ 2a7 mpua=-
2,5 2,5 3

2. Haitnure coS a, ecimu Sina = 0,8 u % <a<m

3. Berumciure: €0s% 15°-sin?15°

4. Pemute ypaBHEHHE:

2)Vx2 — 6 =+/-5x.

0) 2sin x + 1 = 0. Ykaxxute OIvbKalIIMi K HYJIF0O KOPEHb B rpajaycax

5. Pemmre HEPABEHCTBO:

x2+ 2x-3

6) (x—7)(x+5)

6. [TocTpoiiTe ceueHue MmIOCKOCThI0, Tpoxosiiee uepe3 Touku M, N, P

7. Haitnure nuaroHangb NpSAMOYTOJBHOIO MapajulesieNuIea, €Cilu €ro
U3MEPEHUs] PaBHbL: 2 | 3J3; 5



8. B ypHe 9 kpacHbIX, 6 XXENTHIX U 5 3eNEHBIX MIapoB. M3 ypHBI Hayraj OCTalOT

OJHH IIap. KaxkoBa BCPOATHOCTHL TOI'O, YTO 3TOT IIAP OKAKCTCA KEITHIM?

[Ipenonasarens

PaCCMOTpeHO Ha 3aCCAaHU METOOAUYCCKOro COBETA, IIPOTOKOJI Ne ot « r.»



MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNN

®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA30OBATEJIbHOE VUPEX/EHUE
BBICILIET'O OBPA3OBAHU S
«BOPOHEXXCKU T'OCYJAPCTBEHHbBIN TEXHUYECKINI YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPXKIAIO

JIpeKTop CTPOUTEIIBHO-
MOJIUTEXHUIECKOT0 KOJIICKA

H.A. JoHnmona
« » 202 r.

3K3AMEHAIIMOHHBIN BUJIET Ne 3
no YII 04. MaremaTuka
1. Haitaute 3HaU€HNHE BHIPAKECHUS:
1

1 5
a) V125 - 52-3/216 ; 6) 09as : 3a3 mpua=16

3T

. . 4
2. Haiignte SIn a, ecin COS a = - U < a < 2m

3. Berunciure: C0OS2 75°-sin2 75°

4. PemnTe ypaBHEHHE:

2)V3—2x =6+x

: V3 . .
0) Sin 4x = 5 VYKax)uTe HanMEHBIINHN MTOJIOKUTEIBHBIA KOPEHb
B Ipajycax.

S.Pemnre HEpaBEHCTBO:

2
6) (x+1)(x+3)

<0
X+4

6. [TocTpoiiTe ceueHue MIOCKOCThIO, Tpoxosiiee yepe3 Touku M, N, P

AL P

4 D1

' P
M{,,'LB'""" €
A D

7. Haiiaure nuaroHaib MPAMOYTOJBHOTO MapauleseNuIena, eClid ero
usmepenus pasuer 3; 2+/5: 7.



8. Ilersa, Buka, Kats1, Urops, AuTOH, [Tonuna 6pocuinu xpedbuit — KoMy HauMHATh

urpy. Haiinure BeposiTHOCTH TOr0, YTO HAYMHATH UTPY JOKEH OyIeT MalbyuK.

[IpenonaBarens

PaCCMOTpeHO Ha 3aCCAaHUu METOOAUYCCKOro COBETA, IIPOTOKOJI Ne ot « r.»



MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNN

®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA30OBATEJIbHOE VUPEX/EHUE
BBICILIET'O OBPA3OBAHU S
«BOPOHEXXCKU T'OCYJAPCTBEHHbBIN TEXHUYECKINI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXKIAIO
JIpeKTop CTPOUTEIIBHO-
MOJIUTEXHUIECKOT0 KOJIICKA

H.A. JoHnmona
« » 202 r.

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 4
mo YII 04. MaremaTuka

1. Haiinure 3HaYCHHUE BBHIPAYKCHUS:
p
a) 4*° —(1y9)™*° +(5/4)*°-0,8%

6) 4/(-11)";3/25-135;\4—7 -4+ 7;

2. Haiiaure tg a, ecnu Sina = 0,8 u % <a<m
3. Beruncaure, moiabs3ysack GOpMyIaMu IPUBEICHUS:

25in870° + /12 cos 570° — tg260°.
4. Pemute ypaBHEHHE:

2) V5+/x-1=3
0) 2sin x + 1 = 0. Ykaxxute OIMDKaNIINi K HYJIFO KOPEHb B Tpajaycax
5. Pemwure HEpaBEeHCTBO:

x2+ 2x-3
8) e <0

6. [TocTpoiiTe ceueHue MmIOCKOCThI0, Tpoxosiiee uepe3 Touku M, N, P

7. B npamoyronsaoM napamtenenunene ABCDA B C1D| ussecTHO,
yro DD =1 CD =2 AD =2. Hajinute nnuny auaronanu CAj,



8. B rpynne typucroB 8 yenoBek. C mOMOIIbIO XKpeOUsl OHU BBIOMPAIOT
LIECTEPBIX YEJIOBEK, KOTOPBIE TOJDKHBI MATH B CEJIO B MAra3suH 3a IPOLYKTaMHU.
KakoBa BEpOSITHOCTB TOTO, 4TO TypHUCT /l., BXOAAIINN B COCTaB IPYIIIbI, TOUAET B

marasus?

[IpenonaBarens

PaCCMOTpeHO Ha 3aCCAaHHUU MCTOANYCCKOI'O COBETA, IIPOTOKOJI Ne ot « r.»



