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Atinbaes W.H. @DOH/I OLEHOYHBIX CPEJICTB JUCHUIUIMHBI «Marematuka» s
oOydJarommxcsi 10 TMporpaMMe TMOATOTOBKM CIIEIMATUCTOB cpeaHero 3BeHa 15.02.10
MexatpoHuka U MoOuibHas poOoroTexHuka (mo otpacisam). dopma oOyueHUss — OUHAs.
Toboabck, 2022.

@DOH/1 OIICHOYHBIX CPECTB YUeOHOH AUCHMUIUIMHBI pa3paboTaH Ha ocHOBe DeepaibHOTOo
CTaHJIApTa CpeAHero odmiero odpa3oBanus, yrBepxkaeHHoro IIpukazom MuHOOpHayku Poccum
or 17 mas 2012 r. Ne 413, denepanbHOro rocyaapcTBEHHOrO 00Opa30BATENbHOTO CTaHIApTa
cpenHero mpodeccruoHanbHOTO 00pa3oBaHus 1o crnenuanbHocTd  15.02.10 Mexarponuka u
MoOUIbHAs pPOOOTOTEXHUKA (IO OTpacisiM), YTBEP)KIEHHOIO IpHUKa3oM MuHHCTEpCcTBa
oOpa3zoBanus u Hayku Poccuiickoit @enepauuu ot 9 nexadps 2016 roga, Ne 1550, npumepnoit
porpaMMbl y4eOHOH TUCHMIUTMHBI MaTteMaThka JUisi MpoeCCHOHAIBHBIX 00pa30BaTENbHBIX
OpraHu3alHii, peKOMEHI0OBaHHOW DenepaabHbIM TOCy1apCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHbIi MHCTUTYT pa3BUTHsA oOpazoBanus» (manee — OI'AY «DUPOy») B kauectBe
MPUMEPHOM TPOTpaMMbl JJIsi peaju3allid OCHOBHOW TMpodeccHOoHaIbHON 00pa3oBaTebHON
nporpammbl CI1O Ha 6a3ze OCHOBHOro 001Iero 0O0pa3oBaHUs C MOJYYCHHEM CPETHETro OOIIEro
oOpazoBanusi, MpoTokod Ne 3 ot «21»urons 2015r., peructpannoHHbIil HOMep peneH3uu Ne 377
oT «23» ntons 2015r. PI'AY «DUPO».
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1. OBIIIAA XAPAKTEPUCTUKA ®OHJA OINEHOYHBIX CPEJCTB

1.1. ObsacTh NPpUMEHEHHUsI TPOrPaMMBbI

PabGouass mporpamMma JUCHMIUIMHBI — SBJISETCS 4YacTbl0 MPOrpaMMbl OJATOTOBKHU
cnenuanucToB cpeanero 3BeHa B coorBeTcTBUU ¢ OI'OC CIIO no cnenumansHocTH 15.02.10
MexaTpoHuKa ¥ MOOMJIbHAS POOOTOTEXHUKA (IT0 OTPACIISIM).

1.2. MecTto AMCUMIUIMHBI B CTPYKType HNPOrpaMMbl HOATOTOBKH CHENHMAJINCTOB
cpe/iHero 3BeHa

Jucuuniiuna «Mamemamuka» BXOAUT B 010K 00111€00pa30BaTeIbHON MOTOTOBKH.

1.3. Lenmu u 3aga4u JAUCHUIVIMHBI — TpPe0OBaHUSI K Ppe3yJbTaTaM OCBOCHHS
AUCHUIJIMHBI.
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI 00YYaOUIHIICS TOJIKEH 3HATh:
— 3HaYeHUE MaTeMaTU4eCKOW HAyKH JJIsl pelIeHHs 3aa4, BOSHUKAIOUINX B TEOPUU U MPAKTUKE;
— BO3MOXXHOCTH TIPUMEHEHMsI MAaT€MaTHYECKMX METOJOB K aHaiu3y U HCCIEJOBAHUIO
MIPOLIECCOB U BJICHUI B MPUPOJIE U OOIIECTBE;
— POJb MPaKTUKHU 7151 HGOPMUPOBAHMS M PA3BUTHS MaTeMaTHUECKON HAyKW; UCTOPUIO PA3BUTHL
MOHSITHS YUCJIA, CO3/IaHUsI MAaTEMaTUYECKOTO aHaJIn3a, BOSHUKHOBEHUS U Pa3BUTHS F€OMETPHH;
— yHHUBEpCaJbHBIH XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYECKHX  pPACCyXIEHUH, HUX
IPUMEHUMOCTb BO BCEX 00JIACTAX UEIOBEUECKOM eI TeIbHOCTH;
— BEpOSITHOCTHBIN XapaKTep pa3IMYHbIX IIPOLECCOB OKPYIKAIOLIETO MUPA;

B pesynbraTe 0OCBOCHUS TUCIMILIHHBI 00YYaIONIUICS JOKEH YMETh:

— BBINOJIHATH ApUPMETHYECKHE ICHCTBUS HAJ YMCIaMH, COYETas YCTHbIE W THCHMEHHBIC
MIPUEMBI, TIPUMEHEHUE BBIYUCIUTEIbHBIX YCTPOICTB;

— HaXOJUTh NMPHUOIMKEHHbIC 3HAYSHHS BETUYMH M MMOTPEIIHOCTH BBIYHUCICHUH (a0COMIOTHAS U
OTHOCHUTEJIbHAs); CPABHUBATh YUCIIOBBIC BBIPAKCHHUS;

— HaxXOJUTh 3HAYEHUS KOPHS, CTENEeHM, Jiorapupma, TPUTOHOMETPUUECKHUX BBIPAKECHUH Ha
OCHOBE OIIpeNeJICHHsI, HCIOJb3ysd NpHU HEOOXOJUMOCTH BBIUMCIUTEIbHBIE YCTPOWCTBA;
M0JIb30BATHCS MPUOIMKEHHON OLIEHKOW M MPUKUAKON NP MPAKTHUECKUX pacyeTax;

— BBINOJIHATH NIPE0OPa30BaHUs BBIPAKECHUHN, TPUMEHSS (HOPMYJIIBI, CBSI3aHHBIE CO CBOMCTBaMU
CTeleHeM, Jorapu(mMoB, TPUTrOHOMETPUUECKUX (DYHKIIMH;

— HCIMOJIb30BaTh TNPUOOPETEHHbIE 3HAHUS M YMEHUS B TPAKTHUYECKOW JESITENbHOCTH U
MOBCETHEBHOM JKM3HU Il TPAaKTUYECKUX pacdyeToB IO (GopMyrnaM, BKIOYas (HOpMyIIbI,
COJIep Kalle CTEMEHU, PaUKalbl, JOrapupMbl U TPUTOHOMETPHUECKUE (YHKIUHU, HCIIONB3YS
P HEOOXOTUMOCTH CITPABOYHBIC MAaTEPHAIIBI U TIPOCTEHINTNE BHIYUCITUTEIBHBIC YCTPOHCTBA.

— BBIYUCIATH 3HAYEHHE (QYHKUUHU [0 33aJaHHOMY 3HAUEHHIO apryMeHTa IIpU pPa3IUYHBIX
crnocobax 3aanusi GyHKINY;

— OIpeNeNiaTh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIIMH, MILTIOCTPUPOBATh UX Ha TpaduKax;

— CTPOUTh TpaUKM M3Y4YEHHBIX (YHKUMH, WUIIOCTPUPOBaTh MO TpauKy CBOMcCTBa
AJIEMEHTApHBIX (PYHKLNI;

— WCTIONB30BaTh MOHATHE (QYHKIIAU JIJISl ONMCAHUS M aHAIIN3a 3aBUCUMOCTEH BEITHYNH;

— HaXOJUTb MPOU3BOAHBIE IIEMEHTAPHBIX (DYHKIIHIA;

— HCIOJIb30BaTh MPOU3BOAHYIO ISl U3YUEHUSI CBOMCTB (PYHKIUI U IOCTPOCHUS TpaHKOB;

— TPUMEHSTH TPOU3BOAHYIO UIS MPOBEJCHUS NPHOIMKEHHBIX BBIYMCICHUH, pelIaTh 3aJadu
IIPUKJIAIHOTO XapaKTepa Ha HaX0XKJICHUE HauOOJIbIIEro 1 HAMMEHbIIETO 3HAYCHHUS;

— BBIYUCIATH B MPOCTEHIINX CIyYasx IJIOUIaJd U 00BEMBI C HCIIOJIB30BaHUEM OIPEeIEHHOTO
UHTErpana;

— pewmiath  palMOHaJbHBbIE, IIOKa3aTelbHble, Jiorapu(MHUUECKUEe, TPUTOHOMETPUUECKHE
ypaBHEHHSI, CBOJSIIMECS K JTUHEWHBIM M KBJIPaTHBIM, a TAaKXKe aHAIOTUYHbIE HEPAaBEHCTBA U
CHCTEMBI;



— WCTOJIb30BaTh TpapUUECKUil METOJ pEIICHUs YpaBHCHWH W HEPaBEHCTB, H300pa)kaTh Ha
KOOPJMHATHOH TUIOCKOCTH PEIICHUS] yPAaBHEHUH, HEPABEHCTB U CHCTEM C JIByMsI HEU3BECTHBIMH;

— COCTaBIIATh W PEIIaTh YPABHCHHS W HEPABEHCTBA, CBSA3BIBAIOIINEC HEU3BECTHBIC BEIIMYMHBI B
TEKCTOBBIX (B TOM YHCJIE MPUKIIAIHBIX) 3a7auax.

— pemath TMpOCTEHIHEe KOMOWHATOPHBIC 3aJadd METOAOM Mmepedbopa, a TakkKe C
WCTIOJIb30BAHUEM M3BECTHBIX (POPMYII;

— BBIYMCIATh B MPOCTEHIIMX CIydasX BEPOSITHOCTH COOBITHI Ha OCHOBE IMOJCYETa dYHCIa
HCXOJIOB;

— pAacmo3HaBaTh Ha YEPTEKAX M MOAECISAX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHTH TPEXMEPHbBIE
OOBEKTHI ¢ UX OMUCAHUSIMH, H300pPKEHUSMU; OIMHMCHIBATH B3AUMHOE PACIIOJIOKECHUE TIPSIMBIX H
TUIOCKOCTEH B MTPOCTPAHCTBE, apTYMEHTUPOBATH CBOU CYXKIIEHHS 00 3TOM PacCIIOIOKECHUH;

— aHaIM3UPOBAThH B MPOCTEHUIIINX CIydyasX B3aUMHOE PACIIONIOKEHHE 0ObEKTOB B TPOCTPAHCTBE;

— M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH W TEJA; BBIMTOJIHATH YEPTEIKHU MO YCIOBUSIM 33]1aY;

— CTPOUTH MPOCTEHINTUE CCUCHUS Ky0a, IPU3MBI, TUPAMHU/IHI,

— pemiath IJIAHUMETPUYECKHE W TMPOCTCHIINE CTEPEOMETPHUECKUE 3aJadyd Ha HaXOXKICHUE
F€OMETPUYECKUX BETUYMH (JIJTUH, YTJIOB, IJIOMIaIeH, 00bEMOB);

— WCIIONIb30BaTh IPH PEHICHHH CTEPECOMETPHUYCCKHX 3aJad IUIAaHUMETpUIeckue (akThl |
METO/IBI;

— TPOBOJUTH JOKA3aTEIBHBIC PACCYKCHUS B XOJIC PEIICHUS 3a7ad.

OcBoenue coaepkaHusi y4eOHOM aucuuIuiiHbl  «MaremaTnka»  oOecreunBaeT
JOCTHKEHHE CTYACHTaMU CJIEIYIOIINUX PE3yJIbTaTOB:

JIMYHOCTHBIX:

— c(hopMHpPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YHUBEPCATHLHOM S3bIKE

HayKH, CPEICTBE MOJIETTUPOBAHUS SIBJICHUN U IPOLIECCOB, UAESIX U METOJaX MaTEeMaTHKH;

— MOHMMAaHHE 3HAYMMOCTH MATEMATHKH ISl HAYYHO-TEXHUYECKOTO ITporpecca,

c(OpPMHPOBAHHOCTH OTHOLICHUS K MATEMaTHKE KaK K YaCTH OOIIeUeIOBEUECKOM

KYJIBTYpbI U€pe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMATUKH, 3BOJIOLUEH

MaTeMaTHYeCKUX UJICH;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKeHHS,
QITOPUTMHYECKOHN KYJIbTYpPbl, KPUTUYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOIUMOM IS

Oyny1ieit mpogeccuoHaNbHON AEITeIbHOCTH, TS MPOJA0JKEHUSI 00pa30BaHUs U

caMoo0pa3oBaHuUs;

— OBJAJICHUE MAaTeMaTHYEeCKUMH 3HAHMSMH W yMEHHUSIMH, HEOOXOAUMBIMU B
MTOBCETHEBHOM JKU3HM, JUISI OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYUHbIX JUCLUILINH U

JTUCIUILTUH PO eCCHOHATBHOTO LUKIIA, IS MOTy4YeHHUst 00pa3oBaHus B 001acTaX,

He TpeOyIoIUX Yri1yOJIeHHOM MaTeMaTH4YeCKOM MOrOTOBKH;

— FOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO,

Ha MPOTSKEHUM BCEH KU3HU; CO3HATEIbHOE OTHOIICHHUE K HENIPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHOM MpoQecCHOHANBHON U 00IIeCTBEHHOM e TeIbHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSTEIbHONW TBOPUYECKON U OTBETCTBEHHOM

JIeSATEIbHOCTH;

— TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKaMH B
o0pa3oBaTenbHOM, 00IIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeI0BATENBCKOM, MPOSKTHON U

JIpYTUX BUAaxX AESITEIbHOCTH;

— OTHOULIeHHE K NPOPECCHOHANBHON MAESITeTbHOCTH KaK BO3MOXKHOCTH Yy4YacTUSl B
pEILIEHNH JIMYHBIX, O0IIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX ITPO0IIEM;
MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOSITENIBHO OIPEAEIIAT LIENU ACATEIBHOCTH U COCTABIIATH IIIaHbI

JEATEIBbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIMPOBATH M KOPPEKTUPOBATH
NEeATEIbHOCTbD; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl TOCTHKEHUS

MOCTaBJICHHBIX L€ U peaNn3alui MIaHOB JesTebHOCTH; BHIOMPATh YCIICIIHBIE



CTpaTEruy B pa3iINyYHbIX CUTYalUsX;
— yMEHHE NMPOTyKTUBHO OOIATHCS M B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
JeSITebHOCTH, YUYUTHIBATh MO3HMLUHU JPYTMX YYaCTHHKOB JESTEIbHOCTH, 3(PPEKTUBHO

paspemiaTh KOHM)IUKTHI;

— BJIaJIeHHE HaBbIKAMHU TIO3HABATENILHOU, Y4eOHO-UCCIIeI0BATEIbCKON U MIPOESKTHON
JeSTeIbHOCTH, HaBBIKaMU pa3pelieHus Mpo0iieM; cliocOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMsSI PAKTUUYECKUX 3a]1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

— TOTOBHOCTB U CIIOCOOHOCTb K CaMOCTOSTENIbHOM HH(POPMAIIMOHHO-TT03HABATEIbHOM
JeSITeNIbHOCTH, BKIIIOUasi yMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHUKAX
UHPOPMALIUHU, KPUTHUECKU OLIEHUBATh M MHTEPIIPETUPOBATh HH(DOPMAIIHIO, TTOTyYaeMYIO

U3 pa3IMYHbIX UCTOYHHUKOB;

— BJIQJICHUE S3BIKOBBIMH CPEACTBAMU: YMEHHE SICHO, IOTUYHO ¥ TOYHO U3J1araTh
CBOIO TOYKY 3PEHHS, UCTIOIb30BaTh a/ICKBaTHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHHE HAaBBIKAMU MO3HABATENLHON pe(IeKCHH KaK OCO3HAHHSI COBEPIIIaeMBbIX
JIEMCTBAN U MBICIUTENIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHWW, IPAHMII
CBOETO 3HaHWS U HE3HAHHUS, HOBBIX II03HABATEJIbHBIX 331a4 U CPEACTB JUIS UX

JOCTH>KECHHS;
— LEJIEYCTPEMJICHHOCTh B TIOMCKAX U MPUHATUU PELICHUH, COOOpa3UTENbHOCTh U
WUHTYWILINS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX MIPEACTABIICHUI; CHOCOOHOCTD
BOCIIPUHUMATh KpacoTy U TapPMOHUIO MUDA;
NpeIMeTHbIX:

— c(hopMHPOBAHHOCTH MPECTABICHUN O MaTeMAaTHKE KaK YaCTH MUPOBOU KYJIBTYPbI

¥ MECTe MaTEMaTHUKH B COBPEMEHHOW IMBHIIM3AIIMH, CIIOCO0AX ONMCAHUS SIBICHUI

peaJbHOro MUpa Ha MaTeMaTUYECKOM SI3BIKE;

— c(OpMHUPOBAHHOCTh TPEICTABICHUA O MAaTEMAaTHYECKUX MOHATHUSIX KaK BaKHEUIINX
MAaTeMaTUYECKUX MOJEISIX, IO3BOJISIOIIMX ONKUCHIBATh U U3y4aTh Pa3HbIE

MIPOIIECCHI U SIBJICHUS; IOHUMaHNUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOEHHUS

MaTeMaTUYECKUX TEOPUI;

— BJIQJICHUE METOJAaMU JI0KA3aTeIbCTB U AITOPUTMOB PEUICHUS, YMEHUE UX NMPUMEHSTb,
MPOBOJUTH JTOKA3aTEIbHBIE PACCYKICHHUSI B XOJI€ PELICHUS 3a/1a4;

— BJIAQJICHUE CTAHJAAPTHBIMU IPUEMAMH PEIICHUS PALIMOHAIBHBIX U UPPALMOHAJIBHBIX,

IOKA3aTEeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX

CHCTEM; HCMOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE ISl TTIOMCKA
IyTU PELIEHUS U WUIFOCTPALMU PELICHUS] YPABHEHU U HEPABEHCTB;

— c(pOpMHUPOBAHHOCTH MPEICTABIICHN 00 OCHOBHBIX IMOHATHAX MaTeMaTHYECKOTO

aHaJIM3a M MX CBOICTBAX, BJIAJICHWE YMEHHMEM XapaKTepU30BaTh MOBeAcHUE (DYHKIIUH,
WCTOJb30BAHHUE MOJYYEHHBIX 3HAHUH ISl OMMCAHUS M aHAJIU3a PEeAIbHBIX

3aBHCHUMOCTEH;

— BJIQJICHUE OCHOBHBIMHU MOHATUSMH O TUIOCKHMX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX
¢burypax, uX OCHOBHBIX CBOWCTBaX; CHOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPHUSCKUE
burypbl Ha uepTekaxX, MOJEIAX W B pPEATbHOM MHUpPE; NMPUMEHEHHWE H3YYCHHBIX CBOWCTB
reoMeTpUYecKuX GUryp u GopMyI A pereHus

reOMETPUYECKUX 3aJ1a4 1 3a7a4 C MPAKTUYECKUM COJIEPHKAHUEM;

— c(hOpMHUPOBAHHOCTh TMPEACTABICHUI O Tmporeccax U SBICHUSAX, HMEIOIINX
BEPOATHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEAJIbHOM MUDE,

OCHOBHBIX ITOHATHSX 3JIEMEHTAPHON TEOPUHU BEPOSATHOCTEW; YMEHUN HAXOAUTD U

OIICHUBATh BEPOSTHOCTH HACTYILJICHUSI COOBITHN B MMPOCTEUIIINX TTPAKTUIECKUX

CUTYalUsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIyYalHbIX BEJIUYUH;

— BJIAJICHHE HABBIKAMU UCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX TPOrpaMM MpHU

pelIeHnH 3a/1ay.



2. MACIIOPT ®OHJJA OHEHOYHbLIX CPEACTB

n/n | TeMbl AMCIUIUTMHBL, BUI IPOMEXKYTouHOH | HamMeHoBaHME OLIEHOYHOTO cpencTBa (¢
aTTecTalliu C YKa3aHHEM ceMecTpa yKa3aHHeM KOJHUYECTBO BapUaHTOB,
3aJIaHUi U T.11.)
1 cemectp

1. | KopHu, crenenu u morapu@msl CamocrostenbHas padora Nel (7
3aJlaHu#, 25 BapUaHTOB)

2. | Tpuronomertpus CamocrositenpHast padora Ne2 (5
3aganuii, 10 BapraHToOB)

3. | YpaBHeHUs U HEPaBEHCTBA CamocrostenbHas padora Ne 3 (5
3aganuii, 10 BapraHTOB)

4. | ®yHKUUU U TpapuKu TecroBas paboTa o reme «DyHKINN

KoHnTtponbhas padoTa 3a 1-b1it cemecTp Hroroas xouTposabHas padora Ne 1 3a
1-b1i1 cemectp (5 3ananui, 25
BapuaHToB). KOHTpOJIbHBIE BONPOCHI 32
1-b1ii cemecTp
2 ceMecTp

5. | [IpousBonHas u ee IPUMEHEHHUS Tect no reme «IIpousBoanas» (15
BonpocoB). KonrposnbHas padora Ne 2
o teme «IIponsBonHas u ee
MIPUMEHEHU»

6. | arerpan u ero npuMeHEHUs KonTponbnas padora Ne 3 o reme
«HMHTerpan u ero npuMeHeHus» (4
3aJlaHus, 25 BapUaHTOB)

7. | Kombunatopuka u teopus BepositHocteit | CamocTositenbHas padota Ne 4 o reme
«KomOunaTtopuka» (4 3amanus).
CamocrogrenbHas pabora Ne 5 o Teme
«OCHOBBI TeopHuH BepoaTHOCTEN (7
3aJIaHHH ).

8. | 'eomeTpust B mpoCTpaHCTBE. Tect no Teme «I'eomerpus B

MHOFOFpaHHI/IKI/I U TeJla BpallleHUs IPpOCTPAHCTBE. MHOI‘OFpaHHI/IKI/I U TClla
BpAILICHUS»
9. | OObeMBbI TeN U IUIOMATH UX CamocrosrenbHas pabora Ne 6 o Teme
TIOBEPXHOCTEH «O0BeMBI TeIN U TUIOHIAIN UX
TOBEPXHOCTEHY (4 3aJ1aHMs).
10.| KoopauHatel ¥ BEKTOPHI Hroroas xoHTpoiapHas padorta Ne 4 3a

2-oi cemecTp (6 3a1annit)

DOK3aMeH

Bomnpocs! k 3x3amMeny




3. TUTIIOBBIE 3AIAHMS JJIsI OHEHKH OCBOEHHU A YUYEBHOM JUCIHUTILIAHBI

CamocrositeibHas padora Ne 1
no teme «KopHu, crenenu u Jjorapugmsbi»
Bapmnanr 1

1. latb onpeneneHne NOHATUSAM:
a) IEUCTBUTEIIBHOE YHUCIIO;
0) norapugm.

2. Hpopomxuts Gopmyity
a)Ya-Vb=(

0) (an)m =6

8) log,b"=,(

3. Haﬁ,[[HTe 3HAUYCHHUC YUCJIOBOI'O BBIPAKCHUS:
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4. TlpencraBbTe CTETEHD C IPOOHBIM MTOKA3aTeNIeM B BUJIE KOPHSI:
5 0,2
3 a
99 9 C

5. Ympocture BeIpakeHUe:
-1 1

(atp )7 (g%}

E
(a~tp®)*

6. Beruucnure:

%1&5354—21%32

2) log, 2 . g V6—2V17 V6217

7. YIIpOCTHTE BBIpaKECHUE:
3 3

a-—b- a—>b
T L T L
a2 +b? q+aBi+b

L
+2a- b

I.'lll—l-

CamocrosiTesibHasi padora Ne 2
no reme « Tpuronomerpus»
IIpumepHbIe 3a1aHUA

) 5
1. Vrpoctuts: ~48in° & +5—4cos” a

. 2 2 _
2. Boruucure S50 & —1 ecpy €OS™ & = 0,5



1+ cos2«

3. Vpoctuts: 1—C0S2&

4 YIpocTuTh: sin 2,5 cos 1,5¢ + sin 1,5¢ cos 2,5 + cos( 47z — o)

.2 2 ; - _
5. Beruncnuts: 2sin” ar +6cos 6{’ ecrm SINF = 0,2 .

4sin[§ + a']+ cos(ﬂ'— a')

6. BbI4KCIUTh: , ecn COS¢¥ = —0,9
11 7
/ cosa=—,|— —=aA<T
7. Breraucnuts: 15sin e , €CJIH 15 2 .
\/— sin 50 sin100 + cos 50sin 10
8. BbIUHCIIHTS: cos40co0s100 +sin40cos10 |
. (37
ﬁtga51n[7—aj Sina:ﬂ
9. BeIuuciuTh: , €CIIH 5 .
. 197 . 17x
2\/§ sin sin
10.  Bbruucauts: 3 _ 6 .
11. JlokazaTh TOXKIECTBO: sin20 - tgo = cos 2o tgo
—+COSX =1g°x
12.  Pemmrts ypaBuenue: COS X
13.  PemuTs ypaBHEHHUE: Sln(ﬂ. + X) = COS40
14. Pemuts ypaBHeHHE: sin Sx cos 4x — cos S5x sin 4x = 1.

CamocrosiTesqibHast padora Ne 3
1o TeMe «YpaBHEHHUS U HEPABEHCTBA.
IIpumepHbIe 3a1aHuA

1. HOCTpOI/ITI) MHOXECTBa TOYCK INIOCKOCTH, 3a1aBAEMBIC CICAYIOIUMHU COOTHOIICHUAMMU:

e

a) ;. 6)xy=0; B)x*-5x+6=0.
2. HaiiTu TO4YKM nIepecedeHus
12
a) okpykHOCTH )*+x*=0 ¢ rumepbosnoi y=- X ;
0) npsiMoii y =-5x + 12 m mapabonsr y =x’— 6x + 10;

5

B) mapabonsl y =x>+4 u runepbonsl y= X

3. Haiitu, npu KakoM yCJIOBHM NpsiMast y = kx + b IIEPECEKAETCS C OKPYIKHOCTBIO x° +)* = R*> B
IBYX TOYKaX, B OJIHOW TOYKE, HE MMEIOT TOYEK MePECEUCHUSI.

4. Pemnth HEPaBEHCTBO:

a) (x2—5x+6)(x2—1)>0
757
6) \/2x—7-\/25—x2S0 :
B) A46-2%+2 142 2400 96.3 431 431 2431
r) log,(5x—2/>1

5

S. Pemnts ypaBHeHue:



2y Vx+l+(dx+13=13x+12
5) 4°—2""+16=0
5) logy, x—4]=4

r) cos 2x —sinx = 1.
6. Pemnth rpaduuecku HEPaBeHCTBO: | x° - 16| < 15.

b

TecTroBas padorta
1o teMe «@yHKIHW».
IIpumepHbIe BONPOCHI

1) BepHo nu yTBepkIeHHE (€ciM COTJacHbl C YTBEp)KIeHHEM, oTBevaiite «JlA», ecaum He
cornacHbl — «HET»):

a) OyHkuus y=f(Xx) Ha3bpIBACTCS BO3pACTAIOUICH HAa MPOMEXKYTKE X, €CIIU MPH X;>X, 3HAYCHUE
bynkin f(x;) <f(x,).

0) @yHKuus y=f(x) NpUHUMAET HaUMEHbIIIEe 3HAUCHHUE, €CIH CYIIECTBYET TaKOE 3HAUCHHE Xo
U3 obOiactu ompezaeneHuss (QyHKIUU, YTO IS JFOOOTO X W3 3TOM 00JacTH BBITIOTHSAETCS

HEPaBEHCTBO: f(X) > f(xy).
B) OyHkuus Buga y=x", e p € R Ha3piBaeTcs moka3zaTenbHON (DyHKIHEH.

2) 3anummte cBoiicTBa QyHKIMn Y =C0SX
a) o01acTh ornpeaesneHus PyHKIUY;
0) MHOKECTBO 3HaUE€HUHN (QYHKIUY;
B) YETHOCTb (DYHKIIMU
) HyJId QyHKIUH.

3) Haiinure o0nacth onpe/esieHnss U MHOYKECTBO 3HAUYCHUHN (PYHKIIUH:

a) Y=2x=7 . g y=\/4x2—1 . g Y=g x—2

f(x)=5x*+sinZ

4) Mokaxure, yTo GyHKUIUSA 2 gBNSIeTCS HEUETHOM.
1
y=log,x 93
5) Haiinure HanOombIliee 1 HaUMEHbIIEe 3HaUeHUE (PYHKIUH 37 Ha oTpeske
1 X
y=|5-1
2

6) IToctpoiite rpaduk GyHKIHUN

7) Halinure KopHU ypaBHEHUS, IPUHAJIEKAIINE TPOMEKYTKY \0; 3m ] .
2) cos3x=-1 . 6) 2cosx=2

8) Haiinure Bce peruenus HepaBeHctBa — 112€0SX20 | ppppamiexamme IPOMEXYTKY

0; 31
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Hrorosas konTpobHasi padora Ne 1 3a 1 cemectp
Bapuanr 1 (mpumepHbIe 3a1aHus1)

1. Beruuciurs:

-1 -2
D e, 107 (2], a2 1o (2]
2) ¥27, V81, V32, V82, V162, V272;

1 2 1 2

. 2
3) 8%, 273, 10000*, 325, 32 %, (%)3

2. YOpOoCTUTH BbIpaKEHUE:
11 7
3

1522 .. gyl ; 8) (%) Va;

3. BeruucauTs:

1) log,s 225; 2) log, 256; 3) log; — 24 4) log; — 34

3 3

4. YIpoCTUTh BbIpaKEHUE:
1) 2 sin(m—a) cos (E—uJ+3 sin? [g—u)—z;

. 3n I
L L t il
sm(n+a}coa( 5 u) g(a 2]

co8 [g+a)cos(3—2n+a) tg(n+a)

5. Pemuth ypaBHEHHE:

1) cosx=~‘£2_3; 2) sinx:—i; 3) ﬁ+tg§=0.

2)

KonTposabHublie Bonpockl 3a 1-bIii cemecTp

Apudmernueckue KOpHA HATYPaJIbHBIX CTECTICHEH, UX CBOMCTBA.

CreneHu ¢ paliMOHAJIBHBIM U ICHCTBUTENIBHBIM MIOKA3aTEIEeM, UX CBOMCTBA.
JIerCcTBUS CO CTEICHIMH.

WppanmoHanbHble ypaBHEHUS! U HEPABEHCTBA.

[TokazarenbHast pyHKIMS, €€ CBOMCTBA U TpaduK.

[Toka3zaTenbHbIC ypaBHEHHUS.

[TokazarenbHbIE HEPABEHCTBA.

CucTeMbl oKa3aTeNbHBIX YPaBHEHHH.

Onpenenenue norapudMa u €ro CBOMCTBA.

O Jlorapudmuueckast pyHKIHs, €€ CBOMCTBA U TpaduK.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. Tpuronomerpuueckre GyHKIUHU TOJIOBUHHOTO yIJa.
22.
23.
24.
25.
26.
27.
28.

21

Jlorapudmuueckue ypaBHEHUSI.
Jlorapupmuueckre HepaBeHCTBA.
Cucremsbl norapuMUUECKUX YpaBHEHHH.
Pannannas u rpagycHas Mepa yria.

OnpeneﬂeHHe CHHYCa, KOCMHYC4, TAHTCHCA U KOTAHI'CHCA, X OCHOBHBIC CBOICTBA.

Tabnuia 3HaUeHUN TPUTOHOMETPUYECKUX (PYHKIIUH.

3aBHCHMOCTb MCKAY TPUTOHOMCTPUICCKUMU (I)yHKI_II/ISIMI/I OIHOTO yTIJia.

TpuroHomeTpuuecKre TOKIECTBA.
DOopMyIIBI CII0KEHHUS.
Tpuronomerpuyeckue GyHKIIMH JBOHHOTO yTJa.

DopMyIIbI TPUBEICHUS.

CyMMa U pa3HOCTh TPUTOHOMETPHUUECKUX (DYHKITHA.

OOpaTHble TpUrOHOMETpUYECKUE QYHKIUH.
TpuronomeTpudeckue ypaBHEHHUS.

TpuronHomeTpryeckrie HEpaBeHCTBA.

CBoiicTBa U rpaduKu TPUTOHOMETPUUECKUX (PYHKIIHUI.

CaoiicTBa 1 rpaguKu 0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

TecT mo TeMe «HpOI/I3B0)1HaH»

1. Ecnu ckopocTh BeIuuCHseTcs o popmyse
V= (s(t + 4t) - S(¢)) / At , T0 V - 310
Bapuanmer omeemos
1. MrHOBEHHasA CKOPOCTb
2. cpenHsis CKOPOCTh
3. CKOPOCTH B KOHIIC JABMKCHHUS

2. MrHOBEHHYIO CKOPOCTh Ha3bIBAIOT
Bapuanmer omeemos
1. mpousBogHOM QyHKUIUHU S(7)

2. CpeaHEeu CKOPOCThIO
3. CKOpOCTBIO JABMKEHHS 32 IPOMEKYTOK BPEMEHH OT #; 10 b>.

3. Pa3HOCTHOE OTHOILIEHHE — ATO
Bapuanmer omeemos
1. (f(x)- f(4x))/4x
2. (flx+dx)+ f(x))/4x
3. (f(x+4 x)- f(x))/Ax

4. ITpou3BoiHasi CyMMBI paBHA
Bapuaumuer omeemos

1. TMPOU3BEACHHUIO MPOU3BOIHBIX
2. OTHOUICHUIO MPOU3BOIHBIX
3. CyMMe MPOU3BOJHBIX

5. IlpousBoaHas TMHEHHON (YHKIMHU paBHA ...
6. JlelicTBUE HAXO0XIECHUS TPOU3BOJHON HA3BIBAETCH ...

7. PazHocTHOE OoTHOIIEHUE PyHKIMU  flx) = x* + 2 paBHO
Bapuanmer omeemog
1. 2x+A4x
2. Ax (2x + 4x)



3. x+d4dx

8. IlpousBoanas GyHKUMH f(x) =X’ B TO4ke X =23 paBHa
Bapuanmuvl omeéemos

1. 0
2.9
3. 27

9. 1/x - 310 mpou3BoaAHAsA (PyHKINU
Bapuanmuvl omeemos

1. lx
2. x+l1
3. Inx

10. dana ¢pyskuus y = f(x), 4x - npupaiieHue apryMenTa X, Toraa npeei pa3HOoCTHOTO
OTHOILIEHUs Ipu Ax ctpemsiemcs K 0 - 3TO BbIUNCIEHHE

Bapuanmer omeemos

1. mpenena QyHKIUH

2. TMPOU3BOJIHON PyHKIUU

3. HeT Takoi (opMyJIbI

11. IIpousBoanas pyHkuuu y = c*f(x) (rae c - 3a1aHHOE YUCIIO0) paBHA
Bapuanmur omeemosg
1. TPOM3BENEHUIO MHOXKUTEIIS C U MPOU3BOIHON (yHKIMU f(x)
2. TPOU3BEACHUIO MPOU3BOIHBIX MHOXHTENSA ¢ U pyHKIHH f(x)
3. CyMMe IIPOU3BOIHBIX MHOXHUTENA ¢ U pyHKIMH f(x)

12. Eciiu f{x) = sin x, To €€ npou3BOAHAas paBHA
Bapuanmer omeemog

1. cosx
2. —cCoSsXx
3. —sinx

13. Haiitu npousBogHy0 QyHKIMH y = €* + cos 2x B Touke x = 0.
Bapuanmur omeemosg
1.1
2. 2
3.3

14. Haiigute nponssoanyro pynkuun f(x) = (5x%): (3x + 2) B Touke X = -2
Bapuanmur omeemog

1. 1,25
2. 2
3.3

15. Kakue yrBepx1eHust BEpHbI?
Bapuanmur omeemosg

1. TpOU3BOAHAS cOS X paBHA sin x 3. TPOU3BOJHAS COS X paBHA -Sin X
2. TIPOU3BOJHASA Sin X PAaBHA cos X 4. TPOU3BOJHAA Sin X paBHA - cos X

KontpoabHnasi padora Ne 2
no teme «IIpousBoaHasi U ee IpUMEHEHUE».



Bapmuanr 1

1. Haiinmute mpon3BOAHbBIE (PYHKIIHIA:
x —2
5

a)fix)=x"-3x+4e'-5 06)fix)=x"—cosx; B)flx)= X
2. Haiiaute nmpou3BOIHBIE CIOXKHBIX (DYHKITHIA:

: \/ 2+1 3
a) fix) = sin 2x; 6) flx)= VX ; B) f(x) = logs (x’+3).
3. Haiinure yron HakioHa (B rpaaycax) kacatenpHoM k ocu OX, NMpOBEIEHHOW K mapabose
y =x*+1 B Touke A (0,5; 1,25).

X

Y=
4. UccnenoBaTh QyHKIHIO X"+16  u nocrpouts eé rpadux.

_n.3 2
5. Haiitu nHauGonblliee ¥ HaMMEHbINEE 3HAYEHHS (QYHKIMH f(x)=2x"-9x"+12x-3 Ha

3
2.3
"

OTPC3KC

KonTtpoJuabnas pa6ora Ne 3
1o TeMe «I/IHTeraJI " €ro IpuMEcHCHUN»
Bapuanr 1.

_ 2x, .3
1. TTokazath, 4T0 (yHKIHS F (X)_e X —COS X gpnsercs mepBOOGPasHOM IS DYHKIHH

_n.2X 2 .
f(x)=2e"+3x +sinx Ha BCell YHCIIOBOM MPSAMOIA.

2
2. s yHkimu f(x)=3x+2x-3
yepe3 Touky M(1; -2).

HalTH MepBOOOpa3Hylo, rpauK KOTOPOH MPOXOIUT

3. BeluuciauTs:

sinx dx.

N R —s

: 7
f3x3dx; fldx; fcosx dx;
) 0

a) ! 6) 2 X B r)

4. BeruucnuTh (IpeaBapuTesIbHO CAETIaB PUCYHOK) IUIOIAAb (GUTYPBI, OTPAHUYCHHON JTMHUSMU:

2 2
a) Y=X +X=6 4 ockio Ox; 0) V=X +1 4 y=10

CamocrositenbHas padora Ne 4 mo teme «KomOnHaTopukay»
BapuanTt 1

8! 5!-3!
= — 3, A3, A3. =4
1. Boranciure: a) 9! 0) 4 B) A7+ Agt As; r) G

2. B maxmaTHOM TypHHpE y4yacTBYIOT 9 uenoBek. Kakaplii W3 HMX CBIFpaji ¢ KaXAbIM IO
onHOM naptuu. CKOJIBKO BCETro MapTuil ObLIO CHIrpaHO?



3. Bacs 3a0bu1 BTOPYIO M MOCTEAHIOW IUGPHI MATU3HAYHOTO HOMEpa TejedoHa MPHUSTENs.
Kakoe HanbGosblee 4uciio 3BOHKOB MPEJACTOUT caenaTh Bace, eciu oH pemni nepenpo0OoBath
KOMOMHAIIMU BCeX 3a0bITHIX HU(P, YTOOBI B pe3ybTaTe JO3BOHUTHCS IO MPUATENs?

4. «Bopone kak-To bor mocman kycodek chipay, OpbIH3BI, KOJI0ACHI, CyXapuka U IIOKOJIA/a.
«Ha enp BOpoHa, B3rpOMO3MASCh, I03aBTpaKaTh, COBCEM Yk ObUIO, coOpanach, [a
MpHU3aayManachy:

a) €CJIM €CTh KyCOUYKH IO OYEPE/H, TO U3 CKOJIbKUX BApUAHTOB MPUAETCS BHIOMPATH;

0) CKOJIBKO TTOTYYHUTCST «OyTepOpOIOB» U3 IBYX KyCOUYKOB;

B) €CJIM ChECTh Cpa3y TPHU KyCOYKa, a OCTaIbHBIC CIPATaTh, TO U3 CKOJIBKHX BapHUaHTOB
MIpUJIETCS BEIOUPATD;

T') CKOJIbKO TIOYYUTCSI BAPHAHTOB, €CIIM KaKOW-TO KycOodeK Bce-Taku Opocuts Jluce, a moToMm
OTBETHUTH Ha BOTPOC MyHKTA a)?

CamocrosiTesibHas padora Ne 5
1o TeMe «OCHOBBI TEOPUH BEPOSATHOCTEI»
Bapmuanr 1

1. B ypue 2 6enbix u 4 yepHbIX 1mapa. OObIT COCTOUT B BBIOOPE TOJIBKO OJHOrO mapa. CoObITHE
A — «Bopiaynu 6enblii mapy», coositue B — «Boinynu depnsiii mapy». Torna ayis 3Tux coObITHIA
HEBEPHBIM OYET YTBEP)KACHHUE:

1 BepostHOCTE cOOBITHSI A GOJTBIIIE BEPOSITHOCTH COOBITHS B
2 CoObiTust A 1 B HecOBMECTHBI
3 CoOpiTHsi A 1 B paBHOBEPOSTHBI
4
BepositHOCTh coObITHSI B paBHa 3

2. BeposTHOCTh HACTYIUIEHUS] HEKOTOPOTO COOBITHS MOKET OBITh paBHA
a)-1; B8)0,4; ¢)-0,7, n)O.

3. Urpanpubiii KyOuk 6pocatoT oauH pa3. CoobiTHe A — «BbImasio 4uciio 09KOB OOJIbIIE, YeM 4.
CoOpiTue B — «Bpimano uucio oukoB MeHblne, yeM 4». Tormga ans 3THX COOBITUH HEBEPHBIM
OyJeT yTBEpKIEHHE:!

1 CoObiTust A 1 B HecOBMECTHBI
2
BepositHOCTh coObITHSI B paBHa 2
3 Co6riTHe B mocToBepHO
4 BepositHocTh coObITHsi B 00Jiblie BEpOSITHOCTH COOBITHSI A

4. UrpansHblii KyOHK OpocaroT oguH pa3. HailTu BeposSTHOCTH TOTO, YTO HAa BEPXHEW TpaHu
BBINAJIET YUCIIO OYKOB, OOJIbILIE, YEM JBA.

5. UrpanpHblii KyOMK OpocaroT oauH pa3. HalTu BepoOsATHOCTH TOTO, YTO HA BEPXHEH TpaHH
BBITAZET YUCI0 OYKOB, MEHBIIIE, YEM I1I€CTh, HO OObIIe 3.

6. B smuke nexar 20 ogMHAKOBBIX HA omynb mapoB. M3 Hux 12 Oensix u 8 yepHbix. Hayran
BBIHUMAIOT OAMH Iap. KakoBa BEpOSITHOCTh TOTO, YTO OH OKaXKeTcs OenbiM?



7. B nenexHoit notepee BoimymieHo 100 6unetoB. PaseirpeiBaercs 1 Beiurpsii B 5000 py6. u 10
Borpeimeit mo 100 py6. CocTaBuTh 3aKOH pacrlpeiesieHUs] CIydalHOTrO BBIMTpbIMA X JUIsS
BIIa/IeTbIa OJHOTO JoTepeitnoro ouneta. Halitu M(X), D(X) u o(X).

Tect no Teme «I'eomeTpusi B npocTpancTBe. MHOrOrpaHHUKI.
IIpumepHbIe BONPOCHI

1. IIpsmble a u 6 nepecekarotcs. [Ipsimas ¢ sBisieTcs ckpeluBaroueics ¢ npsaMoi a. Moryt iu
IpsSMBbIE 6 U ¢ ObITh apaJIeIbHBIMU?

2. 3aKOHYHUTE NPETIOKEHUE:
a) [Ipsimas Ha3pIBaeTCs NMEPHEHIMKYISIPHOM K MJIOCKOCTH, €CIIH ...
0) Ecnu miockocTs nepneHIuKyJ/IsipHa K OJJHON U3 IByX HapajjiesIbHbIX MPSIMbIX, TO OHA ... .

3. IImockocTh a mpoxoauT vepe3 ocHoBanue A/l tpaneunn ABC/]. M n N- cepenuHbl OOKOBBIX
CTOPOH TpareLuu.

a) Jlokaxxure, uto MN mapasienbHa .

0) Haiinure A/], ecmu BC =4 cm, MN = 6 cm.

4. Ilpsmas C/{ npoxoauT 4epe3 BepUIMHY TpeyroiabHuka ABC u He jexuT B miockoctu ABC.
E u F — cepenunnl otpe3koB AB u BC.

a) [lokaxxure, uro C/{ u EF — ckpemyBaromuecs mnpsimble.

0) Haitmure yron mexxny npameivu CJ] u EF, ecrm £J]CA = 60°.

5. JlnuHBI CTOpPOH MpSMOYrojbHHUKA paBHbl 6 U & cM. Uepe3d Touky O mepecedeHHs: €ro
nuaroHanei nposeneHa npsamas OK, neprneHaukyispHas ero miockoctu. Haiinure paccrosiHue
ot Touku K 110 BepiuH npsimoyrosibHuka, eciau OK = 12 cm.

6. CTopoHa OCHOBaHUS MPABUIILHON YETHIPEXYTOJIBHON MPU3MBbI paBHA @, IUArOHAJIb MPU3MBbI
00pasyer ¢ II0CKOCThI0 OCHOBanus yroi 45°. Hailinure:

a) TUaroHallb MPU3MBI;

0) yroa Mexy JuaroHajibio MPU3MBI U IJIOCKOCTBIO OOKOBOM I'paHH;

B) IUIOMIAIh OOKOBOM IMMOBEPXHOCTH MPU3MBI,

I') IUIOLIA/lb CEYEHUS IPU3MBI IIJIOCKOCTBIO, IPOXOSAIIEH Yepe3 CTOPOHY HUKHETO OCHOBAHHUSA U
MIPOTUBOMOJIOXKHYIO CTOPOHY BEPXHETO OCHOBAHUS.

CamocrositeqbHasi padora Ne 6
no teme «O0beMBbI TeJl U IJIOIIAAN UX MOBEPXHOCTEID).

BapuanTt 1

1. IInomane noBepxHocTH Kyba S = 216 cm?’. Haiitn ero oonmeM.



2. Haiitu momanp AMAaroHaJbHOTO CEYEHHS MPSIMOYTOJIBHOTO IapajllesieNuIena, BbICOTa
KOTOpOro paBHa s = 12 1M, a CTOPOHBI OCHOBaHUsI paBHbI a = 8 AM, b = 6 AM.

3. [1o nanHOI cTopoHe OCHOBaHUS @ = 8 cM U 00KOBOMY peOpy / = 6 cM HallTH BBICOTY
IIPABWJIBHOM YETBIPEXYTOJILHON TUPAMUJIBI.

6

4. ITnomans oceBoro ceuenus muwmHapa S= T am?. Haiitu miomans ero 60koBoi
MMOBEPXHOCTH.

5007
5. B map, 06beM KOTOPOTro 3, Brmcana [IpaBUJIbHAS YETHIPEXYTOJIbHAS MUpaMUa.
Haiinute 06bem nupaMupl, eciam ee 00KoBoe pedpo paBHO 310 , @ BBICOTa OOJIbIIIE pajnyca

mrapa.

Hrorosasi koHTpoabHas padora Ne 4
IIpumepHbIe 3a1aHUA

1. Haiiaure o6macTh onpeieneHuss 1 MHOKECTBO 3HAUEHUH (DyHKITUH:

zlx2+5 y= 2 —
a) Y73 : 6) X’—4 . g) y=1l-sinx . r) y:Jcosx

5

f(x)—x4—2x2—shf3x+5 5
2. Jloxaxxute, 9T0 QYHKIIHS - SIBIISIETCA YETHOM.

3. Haiigute npou3BoHYyI0 QYHKIIMH:

_1,
a) f(xj]:—6X2; B) f(X)_X3;
\ 2
0) fix) = —sin 5x; r) f(X,):X —5x+8.
4. BeryncianTs:
2 ; sinx dx.
f3x3dx; f%dx; {1)( X
a) 1 6) 2 X B) 9

5. Berunciuts (IpeaBapuTesbHO CENaB PUCYHOK) ILIOMAab (GUIypsl, OrpaHHYEHHOMN IMHUAMMY:
_ .2 -2 —
a) V=X +X=6 4 ocrio Ox; 6) y=x+1 4 y=10

6. Jlnaronanp xy0a paBHa 6 cMm. Haiimute: a) pebpo kyba, 0) KOCHHYC yTiia MKy JTUArOHAIbIO
Ky0a ¥ IJIOCKOCTBIO OJTHOM U3 €Tr0 TPaHEeH.
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22.
23.
24.
25.
26.
217.
28.
29.
30.

Bonpocsl k 3k3ameny no «MaremaTruke»
2 cemecTp

. Pemenuie panyonanbHbIX U HPPALMOHATIBHBIX YPaBHEHHUI 1 HEPABEHCTB.

. Perienue noka3aTenpHBIX U JTOTapu(PMUYECKUX YPaBHEHUH U HEPAaBEHCTB.

. PemieHne TpuroHoMeTprUYECKUX YPaBHEHUI U HEPABEHCTB.

. ITonsTHe QyHKINH, OCHOBHBIE ONPECICHHUS.

. O6nactp onpeaeneHus: GyHKIUH.

. Knaccugukanus ¢ynkuuii (4€THOCTh, HEYETHOCTD, TEPHOAUYHOCTH, MOHOTOHHOCTD).

. CBoiicTBa U rpaduKy OCHOBHBIX AJIEMEHTapHbIX QpyHKUMHN (JIMHEHHas, KBaJpaTU4Has, oOpaTHas

MpOoNnoOpuUuOHAJIBHOCTD, ITOKA3aTCIIbHAA, JIOT! apH(bMqucxaﬁ, TpI/IFOHOMeTpI/I‘-IeCKI/Ie).

. l'eomeTrpuueckue npeodpazoBaHus rpaduKoB.

. [IponsBonnas Gpyukuun. [IpaBuna u hpopmMyssl BBIYHUCICHUS TPOU3BOIHBIX.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[IprMeHeHre mpOU3BOJHON K HCCiIeIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh, TOUYKH 3KCTpEMyMa.
HauOonbIiee 1 HauMeHblee 3Ha4eHUs! YHKIIMU Ha OTPE3Ke.
[lepBooOpasHas 1 HeollpeneIeHHbIH HHTETpall.

[TpaBuna u GopMyIIbl BBIYUCICHUS HEONPEAETICHHOTO HHTETpajia.
Omnpenenennsbiii uarerpain. @opmyna Hetorona — Jleitonua.

[TpuMeHeHue orpeIeIeHHOr0 UHTerpaa il BBIYUCICHUS TUIOIIAAeH TUIOCKUX QUryp.
OCHOBHBIE 3JIEMEHTBl KOMOUHATOPUKH.

CoOBbITHS1, BEPOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.
JluckpeTHas ciiyyaiiHasi BETMYMHA, 3aKOH €€ paclpeIesICHUS.

UuciioBble XapaKTEpUCTUKU JUCKPETHON CIIy4YaliHON BEJIUYMHBI.
[IpsimoyronbHas (AexkapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.

. BexTopsl. Moayine Bekropa. PaBeHcTBO BekTOpoB. KoopauHaTsl BekTopa.
[Tapannenenunen u ero OCHOBHbIE XapaKTEPUCTUKH.

ITpu3ma 1 €€ OCHOBHBIE XapaKTEPUCTHUKHU.

[Tupamusia 1 €€ OCHOBHBIE XapaKTEPUCTHKHU.

[{unvHIp U €ro OCHOBHBIE XapaKTEPUCTHKH.

Konyc 1 ero ocHoBHbIE XapaKTEPUCTUKH.

[Iap u cepa 1 UX OCHOBHBIE XaPAKTEPUCTHKH.

CrnosxeHue BEKTOPOB U YMHOXKEHHE BEKTOpa Ha YUCIIO.

Pa3noxeHne BeKTOpa Mo HaIlPaBJICHUSAM. YTOJI MEXAY BEKTOPAMH.
CkansipHOe IpOu3Be/IeHNE BEKTOPOB.
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