OEAEPAJIBHOE TOCYJIAPCTBEHHOE BIO/JUKETHOE OBPA3OBATEJ/IBHOE
VUPEAIEHHE BBICHIETO OBPA JOBAHUSI
JIATECTAHCKHI TOCYJIAPCTBEHHBIH NEJATOIHYEC KU

VHUBEPCUTET UM. P.IAM3ATOBA»
NPOOECCHOHAJIBLHO-TTEJATOT'MYECKNH KOJLTE/IK
KAD®E/JPA OBHIEOBPA3OBATEJBHBIX JIMCIUTIIMH
g "}‘f:" s X 2.

& ))\

A, YTBE P rAR)
zgfvammnx VY
g P,{l Faljmus

®OH/I OHEHOYHBIX CPEACTB IO JUCIHUIIJIMHE
C00.01.04 MATEMATHKA

Hanpas.Jienue noaroroBku 49.02.01 dusuyeckas KyjapTypa

Ksasmdukanus: neaaror no Gu3snyeckon KyJabType U CIOpTY
Cpoxk oboyuenus o OIL: 3r 10m. (ounoe oOyuenue) 4r. 4 mMec. (3a049HOE 00yUeHHE)

dopma o0y4eHus: OuHas, 3a04Has
Obpazosarenbibiii cranaapt (GPI'OC) Ne968 ot 11.11.2022

Maxaukana 2026



COJAEPXAHUE

1. HACHOPT ®OHJA OHEHOYHBIX CPEACTB ... e e

2. PE3YJIbTATBI OCBOEHHUS YYEBHOWM JUCIHHUILIMHBI, MOIJIEXAIIAE
IIPOBE PKE. ...

3. ®OHJ OIEHOYHBIX CPEJACTB JJIA TEKYIEI'O KOHTPOJISA n
MPOMEXYTOUHOM ATTECTAIIMM........cccuunierrnnieeeeeeeeeeeeeeeeeeeeaeaennns
3.1. DOPMBI U METOIBI OLICHUBAHM . « .. v v euveeenteenseentaeenaeennaeeaneeenneeenseenneeeneeaneeenneeennes
3.2. ®oH/T OIICHOYHBIX CPEJICTB IS TEKYIIETO KOHTPOIM . vt vtensenseneenneaneeneenneennennennnennns
IR I 40)7 011 0)4 15 Q01 (S 15 0:T:13 15 1 QR
3.4. ®oH/I OLIEHOYHBIX CPEJCTB IS TPOMEKYTOTHOM ATTECTAIM .« v v vvvenreneeneenneeneannennenns
3.5 KUIBOUM K TECTAM. . ...ttt ettt et ettt ettt et e et et et et e e ee e
3.6. Kpurepuu oueHUBaHU

4. THOOPMALIUNOHHOE OBECHEYEHMUE....................c.oiiiiiii



1. MACHOPT ®OHJA OHEHOYHBLIX CPEIACTB

®onp oneHouHBIX cpencTB (POC) paspaboran Ha ocHOBe DenepanbHOro TOCYIapCTBEHHOTO
o0pa3oBaTeapbHOr0 CcTaHaapTa cpemanero mnpodeccnonampHoro obpaszoBanusi (OI'OC CIIO) mo
cnenuansHocTn 49.02.01 @usuueckas xynvmypa, yTBepxkaeHHoro Ilpukazom MwuHIpOCBemeHUs
Poccun ot 11 HOs10pst 2022 1. Ne 968 1 B cooTBeTCTBHHM ¢ paboueit mporpamMmoit aucuuiuinasl COO
01.04 Mamemamuxa

®OC BKIIOYAET KOHTPOJIbHbIE MaTepuasibl JJIs IPOBEIEHUS TEKYIIEro KOHTPOIs |
NPOMEXKYTOYHOH arrectaiui B (opMe 5K3aMeHa, KOTOPHIE IO3BOJSIOT OICHUTh YPOBEHb
TOCTIKEHHUS, 3aINTAHMPOBAHHBIX PE3YIHTATOB O0YyUSHHS MO y4eOHOW AUCIUIIIHHE.

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISCTCS C IEBI0 PETYIIIPHOTO HAOIIONEHHS 3a
XO/IOM IIO3TATHOTO OCBOCHHS OOYYAIOIIUMHUCS MaTE€pHUaIoOM y4eOHOM AMCIUIUIUHBI, ONTUMH3AINN
yIpaBieHUs] 00pa30BATEIbHON ESATEIBHOCTBIO OOYYaIONIMXCS, CBOCBPEMEHHOW KOPPEKTHPOBKH
MEPCOHANIbHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB, 00YUAIOIUXCS MEAAarornyeCKUMH CPEeICTBAMHU.

TexymeMy KOHTpPOJIIO yCIIEBAEMOCTH IOJIEXKAT BCce 00yUaroIuecsl, OCBauBaOLINe YIeOHYIO
JTUCUUILTAHY.

Texyiuii KOHTPOJIb MPOBOJUTCS B Mpeseax yueOHOro BpeMEHHU, OTBEIEHHOTO0 Ha U3y4eHUe
JTUCUUIUTMHBI TPAJAUIUOHHBIMU M MHHOBAIIMOHHBIMH METOJIAMH C HWCIIOJIb30BAaHHEM COBPEMEHHBIX
TEXHOJIOT .

Pe3ynpTarhl TEKyIero KOHTPOJIsS yCIIEBAEMOCTH 00yYaroIUXCsl B BHJIE OILICHKH B OAlJIbHOM
BBIpOKEHHUH («5», «4», «3», «2») 3aMUCHIBAIOTCS B XKypHAJEe yUeOHBIX 3aHITHH.

IIpome:xxyTouHasi aTrecTanusi Mo y4eOHOW TUCIMIUIMHE MPOBOIUTCS C UENbIO OLIEHKU
YPOBHSI OCBOEHUS TEOPETUYECKUX 3HAHUH, YMEHUH, TPHUOOPETEHHOIO MPAKTHYECKOTO OIBITA.

@opMBI U TMEPUOIUYHOCTH MPOMEKYTOUYHON aTTECTAlMU MO JUCLUUIUIMHE ONpPEAEIISIOTCS
y4eOHBIM IUTaHOM 00pa30BaTEIbHOM MPOrpaMMBbl: SK3aMEH.

DK3aMeH MPOBOJAUTCS HETTOCPEACTBEHHO MOCIIE 3aBEPLICHHS] OCBOCHUS TUCIUIIMHBL, B CPOKH,
YCTaHOBJICHHBIE KaJICHIAPHBIM Y4€OHBIM rpadukoM. DK3aMeH MPOBOAUTCS B ACHb, OCBOOOKICHHBIN
oT Apyrux Gop™m y4eOHOH Harpy3KH.

DK3aMeHaIlMOHHbIE BOMPOCHI M 3aJ]aHUsl COCTABIIAIOTCS Ha OCHOBE paloueil mporpammbl
JTUCUUIUTMHBL. DK3aMEHAIMOHHBIE BOMPOCHI M 33JaHUSl JIOJDKHBI COOTBETCTBOBATH IMPOBEPSIEMBIM
pe3ynbraTaM 00y4eHHUs M JOBOISTCS J0 CBEACHUS 00YYaroIIMXCs B TEYEHUE MEPBBIX JIBYX MECSIEB
OT Hayaja 00y4eHHUs.

2. PE3VJIbTATBI OCBOEHHUSI YYEBHOM JUCIUATIINHBI

COO 01.04 Mamemamuka nanpasieH Ha GOPMUPOBAHUE OOLIMX KOMIETECHIUI.
OcBoeHnue y4eOHOW JTUCIMIUIUHBI JOJKHO CHOCOOCTBOBAaTh (HOPMUPOBAHUIO OOIIMX
KOMITETEHLIMIA:

* OK 01. Buibupars crocoObl pemeHus 3a1a4 npohecCHOHaIbHON AesATeNbHOCTH,
MIPUMEHUTETHHO K PA3IMIHBIM KOHTEKCTAM.

* OK 02. Ucnonbs30BaTh COBpEMEHHBIE CPEJICTBA MIOUCKA, aHATIM3a U UHTEPIPETALNU
uHpopManuu, W HMHOOPMALMOHHBIE TEXHOJOTHMHM JJIi BBINOJHEHHUS 3aJa4
npohecCuoHaIbHON AEATEIbHOCTH;

* OK 03. IlnmanupoBaTh W peaIM30BbIBATE COOCTBEHHOE MNPO(ECCHOHATBHOE H
JMYHOCTHOE PAa3BUTHUE, TIPEAIPUHUMATEIBCKYIO JeSITETBHOCTD B MPO(ecCHOHATEHON
chepe, HCIONB30BaTh 3HAHMSA 1O (PUHAHCOBOM TPAMOTHOCTH B Pa3IUYHBIX
KU3HEHHBIX CUTYyalUsX;

*  OK 04. 5ddexTuBHO B3aUMOICHCTBOBATH U PaOOTaTh B KOJIJIEKTUBE U KOMaH/IC;

* OK 05. OcymiectBisiTh YCTHYIO M IHCBMEHHYIO KOMMYHUKALUIO Ha



rocyJapcTBeHHOM s3bike Poccuiickoit @enepanuu ¢ yuyeToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBasATh rpa)IaHCKO-NATPHOTHUECKYIO MO3ULUI0, AEMOHCTPUPOBAThH
OCO3HAHHOE TOBE/ICHUE Ha OCHOBE TPAJUIMOHHBIX OOIIEUEI0BEUYECKUX LIEHHOCTEH,
B TOM 4YHCJIC C YUCTOM TrapMOHH3allUM MECKHAIWOHAJIBHBIX W MEXKPCIUTHO3HBIX
OTHOMCHHﬁ, MMPUMECHATH CTaHAAPThI AHTUKOPPYIIIIUOHHOT'O ITOBEACHUS;

OK 07. CozeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOLIEH CPEbl, PECypCcOoCOepexeHuI0,
OPUMEHATh 3HaHMA 00 UW3MEHEHMHM KJIUMara, MNpPUHLIUIBI  OepesKINBOrO
IIPOU3BOCTBA, 3()(HEKTUBHO ACHCTBOBATH B UPE3BBIUAIHBIX CUTYALIUIX;

IIK 2.4 OcyuiecTBiiTh HCCIEAOBATEIbCKYI0 U IPOEKTHYIO NEATEIBHOCTh B
obnact (pu3nyecKol KyIbTyphl U CHIOpTA.

B pesynbraTe ocBOEHUS AMCHUIUIMHBI O0YYarOMIMiCs JOKEH
yMeThb:

INPUMEHATh MaTeMaTHUYECKUEe METOJIbl Ul PELIeHUs MpOoQeCcCHOHANbHBIX 3a]ay;
pellaTh TEKCTOBBIC 3a1a4u;

BBIIOJIHATh NPUOTMKEHHBIC BBIYUCICHHS;

IPOBOAUTH  BJIEMEHTAPHYI0  CTATUCTUYECKYI0  00paboTKy uHpopManmuu U
PE3yJIbTaTOB UCCIIEOBAaHUM, IPEACTABIIATh MOJIyUYCHHBIE JaHHBIE IPaHUUECKHU.

MOHSITHE BEIMYMHBI U €€ U3MEPEHUS;

HCTOPHIO CO3/IaHUs CUCTEM €MHUIL BETUUUHBI,

3TaIlbl Pa3BUTUS MOHATUH HATypalbHOIO YHUCIa U HYJIS;

CHCTEMbI CUUCIICHHUS;

MOHATHE TEKCTOBOM 3a/1a4M U IIPOLIECCA €€ PELLICHNUS;

HCTOPHUIO PAa3BUTHUS TEOMETPUH;

OCHOBHBIE CBOIICTBA reOMETPHUECKUX (PUTI'Yp HA IIJIOCKOCTH U B IIPOCTPAHCTBE;
npaBuiIa MPUOIMKEHHBIX BBIYMCIICHUI;

METO/Ibl MaTeMaTUYeCKON CTaTUCTUKU.

OO01ue KOMIIeTeHIUH:

Kon
KOMIMeTeHIHH D opMyIHPOBKA KOMIETEHIMH 3HaHusA, yMeHUs
OK 01 BriOupars  criocoObl  pemieHust | YMeHus:
3aja4 npoecCHOHATBHOM *  pacmo3HaBaTh 3aJady W/WIK TpodiIeMy B
JESITeIbHOCTH, PUMEHUTEIBHO K poheCCHOHATIELHOM u/unm COLMATEHOM
Pa3IMYHBIM KOHTEKCTaM KOHTEKCTE;

*  QHAIM3MPOBATh 3ajady WWIM Tmpobiemy u
BBIJICTISITH €€ COCTABHBIE YACTH;

*  OIpEAEISATH ATAIbI PEIICHNUS 3a/1a4H;

*  BBIBJIATH U 3P(PEKTHBHO HCKATh HH(DOPMAIHIO,
HEOOXOAUMYIO JUIsi pELICHUs 3aJa4yd  H/WIn
npo0JIeMbl;

*  COCTaBUTbH ILJIaH JEHCTBUS;

*  OIIpe/eNUTh HEOOXOAUMBIE PECYPCHI;

*  BIAJETh AaKTyaIbHBIMH METOJaMu paboThl B
podeCCHOHANBHON M CMEXHBIX cepax;

*  peanu30BaTh COCTaBJICHHBIN ILIAH;

*  OLCHMBATh pE3yJlbTaT M TIOCIEIACTBUS CBOMX
JEeWCTBHH (CaMOCTOSITENBHO WM C MOMOIIBIO
HACTaBHHKA)




3Hanusn:

AKTyaJIbHBII podheCCHOHATLHBIN u
COHI/IEU'[I)HI)II\/’I KOHTEKCT, B KOTOPOM IIPUXOAUTCA
paboTaTh U KUTh;

OCHOBHBIE HCTOYHHKH WH(OPMAIUN U PECYPCHI

JUIi  pelieHdss  3amad W OpobieM B
npodecCUOHATBHOM u/vunm COIMATBHOM
KOHTEKCTE;

ATOPUTMBI BBITIOJIHCHUSI pabot B

po¢eCCHOHATBHON U CMEKHBIX 00JIaCTSIX;
MeToJibl  paboTel B INpodecCHOHANBHOM U
CMEXHBIX cepax;

CTPYKTYpY IUIaHa [Vl PEIICHUs 3aa4;

MOPSIIOK OIIGHKH PE3yJIbTATOB PELICHUs 33j1au
poeCCUOHATBHO NEeSITeIBHOCTH

OK 02

Hcnons3oBaTh COBPEMCHHBIE
CpeACTBa IIOWCKa, aHauM3a W
HHTEpIpeTannyd HHpOpMauu |

WH(OOPMAIIMOHHBIE — TEXHOJIOTHH
JIIsL BBIIIOJTHCHHUA 3aaa4
npodecCHOHANTBEHON

JEATETbHOCTH

YMenusn

OIIPEAEIATh 33/1a4H JJIsl TIOMCKa MH(OPMAaIINY;
OIpeJIeNATh Heo0X0IMMble WCTOYHHKH
nHpopmarmy;

TUIAHKPOBATB MPOLIECC TIOUCKA;
CTPYKTYPHPOBATh IOJIy4aeMyt0 HHPOPMALHIO;
BBIICIATh HanOojee 3HAUYMMOE B INEpeUHE

“HpOpMAIHH;

OLICHUBATH MIPAKTUYECKYIO 3HAYMMOCTD
Pe3yJIbTaTOB MOKCKA;

0(opMITATh Pe3yNIBTATHI IOMCKA;

MIPUMCHSTH cperncTBa HH(POPMAIIMOHHBIX
TEXHOJIOTUH JUTsl pelieHus: mpodecCHoHaNbHBIX
3a1ay;

HCIONIb30BaTh ~ COBPEMEHHOE  MPOTPAMMHOE
obecrieucHme

3HaHus:

HOMCHKJIaTypa I/IH(I)OpMaI_II/IOHHI)IX HCTOYHHUKOB,
MPUMEHSIEMBIX B npodheCCUOHATBHOMN
JeATEIbHOCTH;

NPUEMBI CTPYKTYPHPOBaHUs HH(OpMaLyy;
dopmar odopmICHHS pE3yNbTAaTOB TIOMCKA
nHpOpMAIHH;

COBpPEMEHHBIE  CpEACTBa |
uH(OpPMaTH3ALIUH;

NOPSZIOK HX TPUMEHEHUS U IIPOrpaMMHOE
obecrieueHne B npoeccHOHaIbHON
JeSTEIbHOCTH

yCTpOMCTBa




OK 03

HHaHI/IpOBaTI) nu peaﬂlfl?:OBl)IBaTI)
cOOCTBeHHOE MPO(heCCHOHATTFHOE

u JIMYHOCTHOE pasBuTHE,
TIPeAPHHAMATEIBCKYIO
JeSATEbHOCTh B
npodecCHOHaTBHON chepe,
HCIIOJIb30BATh 3HAHMSA 1o
(MHAHCOBOM  TPaMOTHOCTH B
Pa3IUYHBIX KHU3HEHHBIX
CHTYaIHsX

Ymenust

OTIpeNIeNATh aKTyaJbHOCTD HOPMaTHBHO-
MPaBOBOM JTOKYMEHTAIMH B MPOodeccCnoHATbHOM
JIESITeTTbHOCTH;

MPUMEHSITH COBPEMEHHYIO HAy4YHYIO
npoheCcCHOHATBHYO TEPMHHOJIOTHIO;
ONpeJessiTh U BBICTPAaUBATh  TPACKTOPHUH
PO eCCHOHATBHOTO pa3BuUTHS u
caMo00pa30BaHHUS;

BEIBIIATE  JIOCTOMHCTBA W HEIOCTATKH

KOMMEPUYECKOU UEH;

MIPE3CHTOBATh HICH OTKPBITHSA COOCTBEHHOTO
Jiena B Mpo(hecCHOHAFHON IeATENFHOCTH;
oopMIATh OU3HEC-TIIaH;

pPacCUHUTHIBATh pasMepsl BBIILIIAT o
MPOIICHTHBIM CTaBKaM KPEIUTOBAHMS,
OTIpeIeTISITh HWHBECTHIIMOHHYIO
MIPUBJIEKATEILHOCTh KOMMEpPYECKUX HJIIEeH B
paMKax mpoQecCUOHATBHON NI TEIBHOCTH;
MIPe3eHTOBATh OU3HEC-UIICIO;

OTIPECIISITh NCTOYHUKH (PHHAHCHPOBAHUS

3Hanus:

COJIEpKaHHE aKTyaJIbHOI
MIPaBOBON JOKYMEHTALUH;
COBPEMEHHAsI Hay4Has U IpogeccuoHanbHas
TCPMUHOJIOT U,

BO3MOJXKHBIE TPAEKTOPUH MTPOPECCHOHAIBHOTO
pas3BuTHS U caM000pa3oBaHus;

OCHOBBI ITPEANPUHNMATEIBCKOM JIEATETBHOCTH;
OCHOBBI (PMHAHCOBOH TPaMOTHOCTH;

TpaBmIIa Pa3pabOTKH OW3HEC-TUIAHOB,

TIOPAZIOK BBICTPAUBAHUS NIPE3CHTALIUH;
KpPEIUTHBIC OAaHKOBCKHE MPOIYKTHI

HOPMAaTHBHO-

OK 04 O dexTUBHO B3aUMOJCUCTBOBATL | YMEHHSI:
U paboTath B KOJUICKTHBE U *  OpraHM3OBBIBaTH  pabOTy  KOJUIGKTHBA U
KOMaHJIe KOMaH/IbI;
*  B3aMMOJICHCTBOBATh c KOJLIeTaMH,
PYKOBOJICTBOM, KIIMEHTaMH B xozie
npodeccroHaNBbHOM NeaTeNbHOCTH
3uaHus:
*  [ICHUXOJIOTHYECKHE  OCHOBBI  JIEATCILHOCTH
KOJUICKTHBA, TCHXOJOTHYECKHE OCOOCHHOCTH
JTIUYHOCTH;
*  OCHOBBI TPOCKTHOM JCSITEILHOCTH
OK 05 Ocy1IecTBISTh YCTHYIO U | YMmeHus:
MUCbMEHHYI0 KOMMYHHKAIIMIO Ha *  IPaMOTHO M3JIAraTh CBOM MBICTH U 0(hOPMIIATH
rOCYapCTBEHHOM SI3BIKE C YIETOM JIOKYMEHTEHI TI0 MPO(eCCHOHATIBHOM TeMAaTHKE Ha
0COOCHHOCTEH COIMAIBHOTO | roCyIapCTBEHHOM SI3BIKE, TIPOSIBIIATH
KYJIbTYPHOI'O KOHTCKCTA. TOJIEPAHTHOCTh B Pa00YEM KOJIIICKTHUBE
3HaHun:
*  OCOOCHHOCTH COIHAILHOTO U KYJIBTYPHOTO
KOHTEKCTa,
* mpaBwia  ohopMICHHS JOKyMEHTOB U
MMOCTPOCHHUSI YCTHBIX COOOIIICHHIA.
OK 06 IIposiBnsTH TPaXIAaHCKO- | YMeHUs:
MATPUOTHIECKYIO MO3UIIHIO, *  ONKCHIBAaTh 3HAYUMOCTH CBOCH CICIIMAILHOCTU




JACMOHCTPUPOBATH OCO3HaHHOC

3HaHUA:

MOBEJICHHUE Ha OCHOBE *  CyImIHOCTB TPaYKIAHCKO-TIATPHOTHYECCKON
TPaAUITUOHHBIX MTO3UIINH, OOIIEUETOBEIECKIX [IEHHOCTEH;
00IIeYeTOBEUCCKIX IICHHOCTEH, B *  3HAYUMOCTH IPOPECCHOHATBHON NEATETFHOCTH
TOM qrcIe c YIeTOM 10 CTIeUaIHLHOCTH
TapMOHH3AIIH
Me)KHAIIMOHATBEHBIX u
MEXPEJUTHO3HBIX  OTHOIICHHH,
MIPUMCHSTh CTaHIIAPTHI
AQHTUKOPPYIIIHOHHOTO TTOBCICHUS
OK 07 ConeiicTBOBaThH COXpaHEHMIO | YMeHus:
OKpYXKaromen cpensl, *  coOmoaarh HOPMBI IKOJIOTHYCCKOU
pecypcocOepexeHHI0, IPIUMEHATh 0e30macHOCTH;
3HaHWsI 00 W3MEHEHWHW KIuMaTa, *  ONpeAeNATh HAMPABICHHS pecypcocOepekeHuUs
TPUHITATIBI OepPEeKITUBOTO B paMKax IpodeccHOHAIEHON ESTETHHOCTH 110
MIPOU3BOACTBA, 3¢ deKTUBHO CMEIHUATBHOCTH
JNIEHCTBOBaTh B  YPE3BBIYAWHBIX | Zyamms:
CUTyanAx *  IpaBWJIA 3KOJOTHYECKOH 0e30MacHOCTH IpHU
BEJICHUU TTPO(eCCHOHATEHON AEATEIbHOCTH;
* OCHOBHBIE pECypChl, 3alleliCTBOBaHHBIE B
npoQeCCUOHATBHOM NESITeIbHOCTH;
*  IyTH 00ECIECUYCHHUS pecypcocOepeskeHus
InK 2.4 OCyIIECTBIATh UCCIEAOBATENBCKYIO | YMEHUS:
1 IPOEKTHYIO JISITETbHOCTD B ®  uMeTh OTIBIT " HABBIKA yaebHo-
00acTu PU3MIECKON KYIBTYPHI H HCCJIeI0OBATEIbCKONW, MPOEKTHOM M COUUaIbHOU
criopTa. JCATCIIBHOCTH,

®  BIaJeTh HABBIKAMH y4eOHO-HCCIIEN0BATENBCKON 1
HpOGKTHOﬁ JACATCIIBHOCTHU, HaBbIKaMH paspCIICHUA
npo0iiem;

®  BBISBISATH IPUYHHHO-CIICACTBCHHbIE CBSI3U U
AKTyaJIM3UPOBaATh 3a1a4y, BIABUTaTh TUIIOTE3Y €€
pelieHusl,

3HaHus:
*  CTeNeHb C LEJbIM [I0Ka3aTeleM, KOPEHb
HaTypaJIbHOW CTENEHU, CTENEHb C
*  palMOHAIBHBIM MOKa3aTesieM, CTENEHb C

JeWCTBUTEILHBIM
*  (BeUIeCTBEHHBIM) HoKa3aTeseM,
norapupm YHCcia, CHHYC,

° KOCHHYC U TAHT'CHC MMPOU3BOJILHOTO YHCJIA;




CO00.01.04 MATEMATHUKA

Conepma}me yqeﬁnoro MaTepualia (OCHOBHOG H l'[pO(l)eCCI/IOHaJ'IbHO-

HaumeHnoBanue . O0beM yacoB Dopm
OPHEHTHPOBAaHHOE), IA00pPaTOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHON MO1Y./Ib
pa3/esioB U TeM upye
(mpu HATMYMH)
04HO 3204H Mble
0 KOMII
eTeHIl
U
1 2 4
Ocnoenoe coodepircanue
Pasnen 1. [loBTopenne kypca MaTeMaTHKH OCHOBHOM HIKOJIbI
Tema 1.1 Copepxanne yueOHOT0 MaTepuaia
]_Ie)'[], H 3aJa4H HCHL " 3a1a9y MaTCMATHUKU ITPHU OCBOCHUHU CIICLINAJIbHOCTH.
MaTEeMaTUKH TIPH bazoBblie 3HaHUS M YMEHUS TI0 MaTEMAaTHKE B IPOPECCHOHATHHON U B TIOBCETHEBHOM
OCBOCHHH JIEATEIIbHOCTH.
CrennanbHOCTH. ncna JleficTBUSI Ha/T TTOJIOKUTEIHHBIMHU M OTPUIIATEILHBIMUA YUCIAMU, C OOBIKHOBEHHBIMU U
Y BBIYMCIICHUS
JIECATUYHBIMU APOOSMHU.
JleiicTBUs CO cTENEHAMU, GOPMYJIBI COKPAIIEHHOTO YMHOKEHHSI
Komb6unupoBanHoe 3aHsTue
Tema 1.2 Conepsxanne yueOHOro MaTepuasa
IIpoueHTHBIC ITpocThie MpOIEHTHI, pa3HbIe CIOCOOBI UX BhIUMCIEHUA. JIMHEIHbIC, KBaJApaTHBIE, TPOOHO- (8; (0)112 (gf
BEIMHCICHUA. JMHEHbIC yPaBHEHUS U HEPABEHCTBA OK, 04 OIE
YpaeHeHUA 1 Komb6unnpoBanHoe 3aHsTHE p
HEpaBEHCTBA 05, OK 06,
Tewma 1.3. Ilpogpeccuonanvno-opuenmuposannoe  cooeprycanue  (cooeprcanue  RPUKIAOHO20
[TpoueHTHBIE MO0Y/151)
BBIUCIICHUS B ITpocThle u cnoxkHble MpoLeHTh. [IpoleHTHBIE BEIYKMCIIEHHS B TPO(ECCHOHAIBHBIX 3a/1auax
NpOheCCHOHATBHEIX [IpakTuueckoe 3aHsTHE
3a/1ayax
Tema 1.4 Coneprxanue yueOHOTO MaTepuaa
Pewenue 3anau. Brruucnenus u npeoOpa3oBanusi. Y paBHEHHS 1 HEpaBeHCTBA. [ eoMeTpHs Ha MIIOCKOCTH

BxoaHo1 KOHTPOJIL

KoMOunMpoBaHHOE 3aHsTHE

18




| KonTponbhas pabora

Pa3znea 2. IIpsimMble 1 IJIOCKOCTH B IpocTpancTBe. KoopaAMHATHI M BEKTOPHI B IPOCTPAHCTBE

Tema 2.1. OcHOBHBIE

| Coneprxanue yueOHOro MaTepuasia

MIOHATHUS
CTEPEOMETPHHU.
Pacnonosxenue npsMbIx
U IJIOCKOCTEMN

[Ipenmer crepeomerpun. OCHOBHBIE NOHATHSA (TOUYKA, MPsIMasi, TWIOCKOCTh, MTPOCTPAHCTBO).
OCHOBHBIE aKCHOMBI cTepeoMeTprH. [lepecekaromuecs, mapauiebHbIe U CKPEIINBAIOIINECS
npsMble. YTOJ MEXAY NPSMBIMU B IPOCTpaHCTBe. [leprneHanKyIspHOCTb MPSIMBbIX.
OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 2.2.
[TapaynensHOCTh
MPSAMBIX, IPSAMOH U
IIJIOCKOCTH, TUIOCKOCTEU

Copneprkanue yueOHOTO MaTepraa

[TapamnensHble npsiMas U IIIockocTs. Onpenenenue. [lpusnak. ColicTaa.

[Tapannensublie mnockoctu. Onpenenenue. [Ipuznak. CBoiicTsa.

Terpasnp u ero snementhl. [lapamnenenunen wu  ero  sineMeHThl.  CBOMCTBa
MPOTUBOIIOJIOXKHBIX TpaHEW W JauaroHaied napamienenunena. I[loctpoeHne OCHOBHBIX
CEYECHUI

KomOununpoBaHHoe 3aHsTHE

Tema 2.3.

IleprieH IUKYIAPHOCTD
MPSAMBIX, IPSMOH U
IUIOCKOCTH, TUIOCKOCTEN

Coneprxkanue yueOHOTo MaTepuana

[IepnennukynsapHsle npsMelie. [lapainensHele NpsMble, TEPIEHAUKYIISAPHBIE K INIOCKOCTH.
[Ipr3HaK nepreHUuKYITPHOCTH MPSIMOM U TIIOCKOCTH

KomOuHMpOBaHHOE 3aHATHE

Tema 2.4.
[lepnenaukymnsp u
HakJIoHHasA. Teopema o
TpexX NepreHAUKYIspax

Coneprkanue yueOHOTO MaTepuaia

IlepnieHauKkymnsap u HakIOHHAs. Teopema O TpeX NEePIEHIUKYIAPAX. YTOI MEXAY IPSIMOU U
IUIOCKOCTBIO.

Yron mexay miockocTsMu. lleprieHquKyIIspHbIe INIOCKOCTH.

Paccrosnus B mpocTpaHCcTBE

KoMOuHupoBaHHOE 3aHATHE

Tema 2.5. KoopauHnaTtsl
U BEKTOPHI B
MIPOCTPAHCTBE

Coneprkanue yueOHOTo MaTepuana

JlekapToBbl KOOpAMHATBHl B MpocTpaHcTBe. Bekropbl B mpoctpancTBe. CloXeHHE U
BbIUUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa HA 4Kcio. CKalsspHOE IPOU3BEIEHUE BEKTOPOB.
[Ipocreimme 3aaa4n B KOOpAUHATaX

KomOununpoBaHHoe 3aHsTHE

OK 01, OK
03,
OK 04, OK
07,
1K 2.4
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Tewma 2.6. [Ipsambie u
IUIOCKOCTH B
IIPAKTUYECKUX 3a]a4ax

Ilpogheccuonanvrno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOHO20
M0o0yns)

B3aumHoe pacrnonioskeHue npsMbIX B ipocTpaHcTse. [lapamienbHOCTh NpAMON U TIOCKOCTH,

[apajieNIbHOCTh MJIOCKOCTEN, EPINEHAUKYISIPHOCTh IJI0CKOCTEN. PacnionoxkeHne npsiMbIX 1
IUIOCKOCTEH B OKpY’KarollieM Mupe (IpUpoJie, apXUTEKType, TeXHUKe). Pemenne npakruko-
OpPUEHTHPOBAHHBIX 3a/1a4

HpaKanecxoe 3aHATUC

Tema 2.7 Pemenue
3anad. [Ipsmele n
TJIOCKOCTH, KOOPAUHATHI
Y BEKTOPHI B
MIPOCTPAHCTBE

Copep:xanue yueOHOro MaTepHuasa

PacnionoxxeHne mnpsAMbIX U IUIOCKOCTEH B IpocTpaHCTBE. [lepneHAuKyIsIpHOCTh U
napajieNIbHOCTh MPSAMBIX U II0CKOCTeH. JlekapTOBbI KOOPAMHATHI B TPOCTpaHCTBE. BekTopbI
B npocTpaHcTBe. CI0XKEHHE W BBIUNTAHUE BEKTOPOB. YMHOMKEHUE BEKTOpa Ha

yucio. Koopaunars! BekTopa

KoMOuHMpOBaHHOE 3aHITHE

KonTponbhas pabora

Pa3pnen 3. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue pyHkuuu

Tema 3.1
Tpuronomerpuyeckue
byHKIIIN
IIPOM3BOJIBHOIO yTJIa,
yucia

Copep:xanue yueOHOro MaTepHuasa

Panuannas mepa yria. [ToBopoT ToukM BOKpYr Hadasia koopauHat. OmnpeaeseHue CUHyca,
KOCHHYCa, TaHT€HCa M KOTaHTeHCa. 3HAKU CHUHYCa, KOCHHYCa, TAaHT€HCA W KOTaHTeHCa I10
YETBEPTAM. 3aBUCUMOCTh MEXKI1Y CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaH€HCOM OJTHOTO
Y TOTO K€ yIJia

KoMOuHMpOBaHHOE 3aHITHE

Tema 3.2 OcHOBHEBIE

Coneprxanue yueOHOTo MaTepuasa

TPUTOHOMETPHIECKHE Tpuronomerpuueckue Toxaectsa. [IpeodpazoBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX
TOXxACCTBA BhIpaxkeHuii. CHHyC, KOCHHYC, TAHI€HC U KOTAHI'€HC YIJIOB 0. U - 0,

KomOunupoBaHHoOe 3aHsTHE

Coneprxanue yueOHOro MaTepuasa
Tema 3.3 Copep:xanue yueOHOro MaTepHuasa

OK 01, OK

02, OK 03,

OK 04, OK
05
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Tpuronomerpuueckue
(GyHKIMH, MX CBOMCTBA U

rpaduku

O6aacTh OnpejelieHls i MHOKECTBO 3HAYEHUI TPUTOHOMETPHIECKHUX (PyHKIMH. UETHOCTS,

HEYETHOCTh, MEPUOJAUYHOCTH TPHUTOHOMETpUUYEeCKUX GyHKuiA. CBoiicTBa W rpaduKu
byHKIMH y = cos X, y = sin X, y = tg X, y = ctg x. Cxatue u pacrspkeHue rpadukoB
TPUTOHOMETPUUYECKUX (PYHKINH.

[IpeoOpa3zoBanue rpauKOB TPUTOHOMETPHUSCKUX (HYHKITHI

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 3.4 OGpatHble

Coneprxanue yaeOHOTo MaTepraia

TPUT'OHOMETPHICCKUE OO6patHbie TpuroHoMerpuueckue pyHkuuu. Mx cBoiictBa u rpadukm.

byHKwH KoMb6unupoBanHoe 3aHsTHE

Tema 3.5 Conepxxanne yueOHOTO MaTepuaia

Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg x = a. Pemenue
YPaBHCHHA 1 TPUTOHOMETPUUECKUX YPaBHEHHIH OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUECKHE
HEpaBEHCTBA

YpaBHEHHUsS, CBOJIIMECS K KBAJPAaTHBIM., PEIIAEMbIE PA3TOKEHUEM Ha MHOXKHUTEIH,
OJITHOPOJTHBIE.
[IpocrTeiie TPUrOHOMETPUYECKHE HEPABEHCTBA

KomOuHnpoBaHHOE 3aHsTHE

Tema 3.6 Pemenue
3a1a4. OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
byHKUIMN

Coneprxanne yaeOHOro MaTepuasa

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIpAXKECHUU. PelieHne TPUrOHOMETPHUUECKHUX
YpaBHEHHI 1 HEPABEHCTB B TOM YHCIIE C UCTIOJIH30BAHUEM CBOHCTB (PyHKIIUI

KOM6I/IHI/Ip0BaHHOC 3aHATUC.

Kontponbnas padbota

Pa3pnen 4. [Ipon3Boanas u neppoodpasHasi GyHKIUM

Tewma 4.1 [lonsitue
MPOU3BOAHON. DOPMYIIbI
Y TIpaBUiia
muddepeHITMpoBaHus

Coneprxanue yaeOHOTO MaTepuraa

[Tpupamenue aprymenta. [Ipupamenue QyHkiuu. 3aaun, IPUBOSAIINE K TOHATHIO
npou3BogHON.  OmpeneneHue MPOU3BOJHON.  AJITOPUTM  OTBICKAHUS  MPOU3BOIHOM.
dopmynsr quddepernupoanws. [Ipasuna quddhepeHIpoBaHUS

KomOuHMpoBaHHOE 3aHsTHE

Tema 4.2 Tlonsarue o
HENPEPHIBHOCTH
¢bynkuuu. Meron
HUHTEPBAJIOB

Coneprxanne yaeOHOTO MaTepuasa

[Tonstue HenpepbiBHOW (pyHKumu. CBoicTBa HempepblBHON (QyHKIUH. CBS3b MEXKIY
HETPEPBIBHOCTHIO U TU(PPEPEHIIMPYEMOCThI0 (YHKIMU B TOYKE. AJITOPUTM PEUICHHUS
HEPABEHCTB METO/I0M MHTEPBAJIOB

OK 01, OK
03, OK 04,
OK 06, OK
07,
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KomOuHupoBaHHOE 3aHsTHE

Tema 4.3
I'eomerpuueckuii u
(bu3UYIEeCKHiA CMBICIT

ConeprkaHue ya4eOHOTO MaTeprasa

['eomeTpHruecKkuil cMbICT IPOU3BOAHOMN (PYHKIIMH — YTII0BOI KO3 GUIIMEHT KacaTeabHOM K
rpaduky QyHKIMM B TOUKE. Y paBHEHUE KacaTelbHOU K rpaduKky QyHKIMH. AJTOpUT™M

[pOU3BOAHON COCTaBJICHHS YPaBHEHHUS KacaTelbHOI K rpaduky GpyHkimu y=f(x)
KoMOuHMpOBaHHOE 3aHITHE
Tema 4.4 Coneprxanue yaeOHOTO MaTepraia
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MOHOTOHHOCTB
¢yukuuu. Touku
IKCTpEMyMa

Bozpactanue u yObiBaHue (QYHKIUMH, COOTBETCTBHE BO3pAaCTaHUS M yObIBAaHUS (PYHKIIMH
3HaKy MPOM3BOJHON. 3a/1a4i HAa MAaKCUMyM U MUHUMYM. AJITOPUTM UCCIIEIOBaHUS (PYHKIIMH
U TIOCTPOCHUS €€ TpauKa C MOMOIIBIO TPOU3BOIHOM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.5 UccnenoBanue | Coaepikanue yueOHOro Marepuasa 4
yHKIMH 1 mocTpoeHne | MccnenoaHue (GYHKITUN HAa MOHOTOHHOCTB U IIOCTPOEHHUE IpaduKoB
rpagukos KoMOuHMpoBaHHOE 3aHsTHE

BCEI'O 3A 1 CEMECTP 68
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Pa3nen S. MHOrorpaHHUKH M TeJla BpallleHUust

Tema 5.1 Ilpusma,
napasienenumnen, Kyo,
nmupaMuja U uX CCUCHUA

Coneprxanne yueOHOro MaTepuasa

[pusma (HAKJIOHHAS, TpsiMas, TIPaBUIIbHAsT) U €€ 3jeMeHThl. [lapamenenumnen. CBoicTBa

psIMOyTOJIbHOTO Tapayutesenurena. Ky6. [Tupamua u e€ snementsl. [IpaBuibHast
nupamuaa

KomOuHnupoBaHHOE 3aHsTHE

Tema 5.2 IIpaBunbpHble
MHOTOTPaHHUKH B

Coneprxanue yueOHOTo MaTepuasa

IInomane NMOBCPXHOCTU MHOT'OI'PAHHUKOB. HpOCTCfIIlIPIC KOM6I/IHaLII/II/I MHOTI'OT'PpaHHUKOB.

I BbluKclieHre  DJIEMEHTOB  MPOCTPAHCTBEHHBIX  Guryp (pe€0pa, AWMArOHadM,  YIJIBI).
[IpaBUIbHBIE MHOTOIPAHHUKH
KomOunupoBanHoe 3anstre

Tema 5.3 Ilpogpeccuonanvno-opuenmuposannoe  cooeprycanue  (cooeprycanue  HPUKIAOHO20

Hunuuap, KoHyC, ap u
UX CCUCHHUS

M00ys)

[wmaap, koHyc, chepa u map. OCHOBHBIE CBOWCTBA IMPSIMOTO KPYroOBOTO LMJIMHJPA,
NPSIMOTO KPYTOBOTO KOHYca. Mi300paskeHue Ten BpaiieHus Ha miockoctu. [IpencraBnenue oo
yceueHHOM KoHyce. CedeHHs KOHyca (NapajuleibHOE OCHOBAHHWIO M IMPOXOJSIIEE depe3

BEPINUHY), CeYeHHs HUIMHApa (MapaulelibHO U MEPIEHAMKYIAPHO OCH), CEYEHUAX MIapa.
Pa3BepTKa LUIMHIPA U KOHYCa

[IpakTrueckoe 3aHsTHE

Tema 5.4 O0beMBI 1
TJTOIIA/IA MOBEPXHOCTEMN
Tel

Coneprxanue yaeOHOTO MaTepraia

O6beM mpsiMoyTonbHOTO Mapaienenuneaa. Oobem kyba. O0beMbl MPSAMON MPU3MBI U
nunuHApa. O6beMbl TUpaMuIbl 1 KoHyca. O0beM mapa

KomOunupoBanHoe 3aHsTre

Tewma 5.5 IIpumepsnr
CUMMETpUH B
npodeccun

Ilpogpeccuonanvno-opuenmuposannoe  cooeprycanue  (cooeprcanue  NPUKIAOHOZ0
M00yns)

[ToHsITHE O CHMMETPUU B IPOCTPAHCTBE (IICHTPaATbHASI, OCEeBasl, 3ePKATbHA).
O06o001IeHNe TPEICTABICHUH O MPaBWJIBHBIX MHOTOTPAaHHUKAaX (TeTpadap, KyO, OKTa’ap,

OK 01, OK
04,

OK 06, OK
07,
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JOICKAdAP, UKOCAIIP).
[Tpumepsl cummeTpuii B mpodeccun

HpaKanecxoe 3aHATUC

Tema 5.6 Pemenue
3aa4. MHOTOrpaHHUKU
Y Tella BpaleHus

Conepsxanne yueOHOro MaTepuasa

OO0BbeMBI U rmiaomaay NOBEPXHOCTHU MHOI'OI'PAHHUKOB U TCJI BpalllICHUS

KoMOuHHpOBaHHOE 3aHITHE

KonTponbHast pabora

Pa3znen 6. Crenenu u kopHu. CTeneHHas, NoKa3aTeJibHas U JJorapupmuyeckas GyHkuuu

Tema 6.1 Crenennas
(byHKIIHS, ee CBOICTBA.
[IpeoGpazoBanue
BBIPQKCHUH C KOPHIMH
n-oil cTeneHn

Copepxanne yueOHOTO MaTepHasa

[ToHsiTHE KOPHS N-0M CTENEHU U3 AEUCTBUTEIbHOrO yucia. yHkuuu ¥ = Y& wux croiicTBa
u rpadukn. CBolicTBa KOpHsI n-0# crenenu. [I[peobpazoBaHue nppaoHaIbHBIX BBIPAKECHUN

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 6.2 CBoiicTBa

ConeprkaHue yaeOHOTO MaTepurasa

CTCIICHHU C [ToHsATHE CTENEHU ¢ palMOHAIbHBIM Moka3areneM. CTeneHHble (QYHKIMH, UX CBOWCTBA U
pallMOHAIBHBIM 1 rpaduku
JEUCTBUTENBHBIM
KomOuHupoBaHHOE 3aHsTHE

MOKa3aTeNsIMU
Tewma 6.3 Pemienue Conepsxanne yaeOHOTO MaTepuasa
HppalHOHAJIBHBIX PaBHOCHIIBHOCTB HppalMOHAIBHBIX YPABHEHUN. METOABI NX PEIICHUS
YpaBHCHIH KoMOuHMpOBaHHOE 3aHITHE
Tewma 6.4 Copep:xanue yueOHOTO MaTepHuasa
IokasarenbHas CreneHp ¢ IMPOU3BOJIBHBIM JEHCTBUTEIBHBIM IOKa3zarenaeM. OmnpeneneHue MoKa3zaTelbHON
%_’IYHKHH’I’ CC CBOMCTBA. (GyHKIMU U ee cBOMcTBAa. 3HAKOMCTBO C MPUMEHEHHEM INoKa3aTelabHOH (QyHKiuu. Pemenue

OKa3aTeJbHbIe . . .
ypaBHEHS 1 IIOKa3aTeNbHbIX YPABHEHUI METOI0OM YPAaBHUBAHHUS [10KA3aTENEH, METOIOM BBEECHUS HOBOM
HepaBeHcTBa nepeMeHHOH, QyHKIIMOHAIbHO-TpauecKuM METOI0M. Perienue noka3zaTenbHbIX

HEPABEHCTB

KomOunupoBaHnHoe 3aHsTHE

Tewma 6.5 Jlorapudm
yucia. CBoicTBa
JorapupmMoB

Copep:xanue yueOHOrO MaTepHrasa

OK 01, OK
02, OK 03,
OK 05, OK
07,
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Jlorapudm uncna. CoiicTBa jorapudmo. Onepanus TorapuMUpOBaHUS

KombunmnpoBanHoe 3aHsTHE

Tema 6.6 CogeprkaHue yueOHOro MaTepHasa 6
Jlorapudmueckas Jlorapudpmuueckass GyHKIUs U ee cBoicTBa. I[loHATHE JOrapuPMHUECKOro ypaBHEHHS.
(GynKwns, ee CBOHCTBA. | Opepanpa moTeHmmpos amms. TpH OCHOBHBIX METORA pEIIEHHS JIOTapH(MHUECKHX
Jlorapudmuaeckue . .
ypaBHEHHIA: (YHKIMOHATBHO-TPaQUUECKU, METO/ TIOTEHIIMPOBAHUS, METOJ BBEICHHS
ypaBHEHMsI, HEPABEHCTBA . .
HOBOI nepemenHou. Jlorapudmudeckue HepaBeHCTBA
KombOunupoBanHoe 3aHsTre
Tema 6.7 Jlorapudmei B | Ilpogheccuonanvno-opuenmuposannoe  cooepicanue  (cooeprcanue  nPUKiIaOHo2o (6
PUPOJIC U TEXHUKE MOOyA)
[Mpumenenne norapudma. Jlorapudpmudeckas cnmpans B npupoze. Ee marematmueckue
CBOMCTBA
[IpakTrueckoe 3anaTue
Tema 6.8 Pemenue ConeprkaHue yudeOHOro MaTepHaa 6
3anaq. CreneHHasl, CremnenHasi, Toka3aTelbHas u norapudmudeckast GyHkiun. Pemenue ypaBHeHUN
ToKasaTe/ibHai 1 KombunupoBanHoe 3aHsTHe
JorapupMuIecKas
KonTponbHas pabota
GyHKIUN
Pa3nes 7. DjieMeHTHI TeOPHHU BEPOSITHOCTEH U MATEeMaTHYeCKOH CTATUCTHKH
Tema 7.1 CoObiTHE, CopeprkaHue y4eOHOro MaTepHaa 8 OK 02, OK
BEPOATHOCTE COOBITHSL. CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOSITHOCTH CYMMBI COOBITHH. 03, OK 05,
Crosxenne u VYcnoBHas BEpOSTHOCTh. 3aBUCHUMBIE U HE3aBHCHMbIE COOBITHS. TeopeMbl O BEPOSTHOCTU
YMHOKCHHIC MIPOU3BEICHUS COOBITUI
BEPOSITHOCTEMN
KomOuHMpOBaHHOE 3aHATHE
Tema 7.2 BepositHocth B | Ilpogheccuonanvno-opuenmuposannoe  cooepicanue  (cooepicanue  nPUKIaoHozo |8
npodeccrnoHaIbHBIX Mooyns)
3afadax OTHOCHTENBHAS —4YacTOTa COOBITHS, CBOWCTBO ee ycroiumBocTH. CTaTUCTUYECKOE
orpeneneHre BeposSTHOCTH. OeHKa BEPOSITHOCTH COOBITUS
[IpakTrueckoe 3aHATHE
Tema 7.3 luckpeTrHas Copepxanue yueOHOT0 MaTepuaa 6

cnyqaﬁHa;I BCJIIMYHHA,

Bunpl cinyuaiinpix BenuuuH. OrnipeneneHue AUCKPETHOM Cily4ailHON BeIMYMHBI. 3aKOH

3aKOH €€ pacClpCaACICHUA
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pacrnpeesneHus TMCKPETHOM CllydyallHOW BETMYUHBL. Ee 4iCI0BbIe XapaKTEPUCTUKU

KoMOuHMpOBaHHOE 3aHITHE

Tema 7.4 3amaun | ComeprkaHue yueOHOrO MaTepHasia 6
MaTEMaTU4ECKON [TepBuynHas 06pabOTKa CTATUCTUYECKUX JAHHBIX. YUCIIOBBIE XapaKTEepUCTUKH (CpenHee
CTaTUCTHKHU apupMeTHYecKoe, Merana, pa3Max, aucrnepcus). Pabora ¢ Tabnumamu, rpadukamy,
JarpaMMaMu
KoMOuHMpoBaHHOE 3aHsTHE
Tema 7.5 DneMeHTbI Bugpl coObituii, BeposSTHOCTH CcOObITHH. ClO)kKeHWE U YMHOXEHHE BEpOsSTHOCTEH. Y
TEOPHH BEPOSITHOCTEH M | JIuckpeTHas cilydaiiHas BeJMYMHA, 3aKOH €€ pacrpe/eleHus. 3a1aul MaTeMaTHIeCKOM
MaTEMaTU4ECKOMI CTATHCTHKIL
cratucTHin KonTponbnas pabora
IIpome:xyTouHasi arTecTanus (JK3aMeH)
Bcero 3a 2 cemectp 106 12
BCEI'O: 174
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3.  ®OHJ OLEHOYHBIX CPEJICTB JUIs1 TEKYILEIO KOHTPOJISI K
MPOMEKYTOYHOM ATTECTAIINN

3.1. ®opMBI 4 METOBI OLIEHUBAHUS
@DopMBI TEKYIIET0 KOHTPOJIS MO AUCIUILTHHE:
"~ yerHbli ompoc ((pOHTANbHbIH, WHAHBHIYaTbHbIH, KOMOHHUPOBAHHBIIL);
TECTHpOBaHKUE (MUCHbMEHHOE WJIM KOMITBIOTEPHOER);
MMChMEHHAsI IPOBEpKa (OTBETHI HA BOIIPOCHI, PEIICHUE 3a/1a4 U IPUMEPOB, COCTABIICHUE
TE3HCOB, pehepaToB, BHIOJHEHUE CXEM, BHITTOTHEHHUE 3aIaHUH JIJIs1 CAMOCTOSATEIBHON paOdOTHI U Ap.);
" mpakTHYecKas TpoBepka (P TPOBEICHHH MPAKTHUCCKHX M JIaOOPaTOPHBIX
3aHATHUI);
" CAMOKOHTPOJb M B3aMMOIIPOBEPKA.
Bo3moxubl U npyrue (OpMbl TEKYIIErOo KOHTPOJS YCIEBAEMOCTH, B TOM YHCJE MHHOBAIMOHHBIE
Ha OCHOBE MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHA.
[IpenogaBarens Ha OJHOM Y4EOHOM 3aHITHH MOXKET UCIIOJIB30BaTh OJHY HIIM HECKOJIBKO (hopM
TEKYIIETO0 KOHTPOJISL.
[TpomesxyTounas aTTecTalusi  OLIGHUBAeT  pe3ysibTaTbl  Y4eOHOM  JIeSTEIbHOCTH
oOyuaronuxcs 3a cemecTp (MoIyroue).
OcHOBHBIMHM (pOpMaMH MPOMEKYTOUHON aTTECTALUU SIBIISIOTCS:
— DK3aMeH

3.2. ®oHJ OLEHOYHBIX CPEACTB ISl TEKYyILIero KOHTPOJIsA
3adanue 0151 YCIHO20 ORPOCA RO MEeMAM

1. Ilepeuncnure BUAbl ypaBHEHHNA?

2. OObsAcHMTE, KaK pellaTh KBaJpaTHbIE YPaBHEHHUs METOJOM BbIIEJICHUS IOJHOTO
kBazpara. [Ipusenure npumep.

3. Chopmynupyiite Teopemy Ilugaropa?

4. Kak paccuutaTh npoueHT ot uncia? [Ipusenure npumep, rae Heooxoaumo Haitt 15% ot
200.

5. Kak pemnTh cucreMy JMHEHHBIX ypaBHEHHH rpaduueckuM MeTomoMm? ONUIINTE Mporecc
U IIPUBEIUTE IIPUMED.

6. Uto Takoe Gpynkuua? OOBSICHUTE pa3HUILy MEKIY JTHHEHHON U KBaJPAaTUIHON (PYHKIIUCH.

7. HazoBuTe OCHOBHBIE TPUTOHOMETPUYECKHE (PYHKIMH U OOBICHUTE, KAK OHU CBSI3aHbI C
HIPAMOYTOJIBHBIM TPEYTOJIbHUKOM.

8. Kak BeraucnuThb miomazs kpyra u o0béM nminHapa? [pusenure Gpopmysnsl 1 mpumep
pacuéra.

9. Uro Takoe HepaBeHCTBO? OOBsCHHUTE, KaK pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM.

10. Kakumu MeTogaMM MOXKHO PEIINTh JIOTapu(MUUECKUEe YpaBHEHHUS?

11. OObsicHUTE, UTO TAKOE ONpEeeNEHHBIN HHTErpall U KaK ero BRIYMCINTh. [IpuBenure
IIpUMED.

12. Yro takoe mpousBogHas ¢yHKiuu? Kak HalTH MpOU3BOAHYIO MPOCTON (pyHKIUH,
Hanpumep, f(x) = x> + 3x?
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IIpakTuyeckue padoThI
[Ipaktnyeckoe 3ansatue Nel. «JleficTBus co creneHsIMH, GOPMYJIbI COKPAIIEHHOTO YMHOXEHHUS
[Ipakrrueckoe 3ansTue Ne2. «BprumciieHUs W MpeoOpa3oBaHus. YpaBHCHHUS W HEPaBEHCTBA.
['eomeTtpus Ha IOCKOCTH»

[Mpaktuueckoe 3ausaTue Ne3. «®yukiuu ¥ — YV  uX CBOWCTBA M rpaduKu»

[IpakTnueckoe 3ansTre Ned, «MeTo1bl pelieHus: UppallMOHAIBHBIX YpaBHEHUID)

[Ipaktrueckoe 3ansitue NoS. «Peienne nokazarenbHbIX HEPABEHCTB.)»

[IpakTuueckoe 3aHATHE Ne6.  «Pemienue Jorapu(MUYECKUX HEPABEHCTB)
[Ipaktruueckoe 3anarue No7. «Pemenue npocTedmmnx ypaBHeHUIN

[Ipaktudeckoe 3ansTue Ne8. «IIpeobpa3oBanue rpaikoB TPUTOHOMETPUYECKUX (YHKIUI»
[Tpaktuueckoe 3ansTHe Ne9. «OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUI

[Ipaktrueckoe 3ausatue Nel0. «IIpocteiime TpuronomeTpuueckne HepaBeHcTBa» [IpakTuueckoe
3anarue Nell. «IIpocrelimue TpuronomeTpuyeckue HepaBeHcTBa» [IpakTrueckoe 3ansaTue Nel2.
«AJTrOpUTM pELLICHUs] HEPABEHCTB METOJ0M UHTepBasioB» [IpakTuueckoe 3anarue Nel3 «3anaun Ha
MaKCHUMyM 1 MUHUMYM)»

[IpakTuueckoe 3anstue Nel4 « Anroputm rcciaenoBaHus PyHKIUU U TOCTPOCHUs ee rpaduka ¢
MIOMOUIBIO IIPOU3BOIHON»

[Ipaktnueckoe 3anarue Nel5. «Iloctpoenue rpadukoB GyHKIHID

IIpaktnyeckoe 3anstue Nel6. «Pemenue 3amau Ha CBA3b IEPBOOOpa3HON U €€ NMPOU3BOAHOMN, BBIYMCICHUE
NepBOOOPA3HON A1 TaHHOH (PyHKINH

[Tpaktnueckoe 3anarue Nel7. «PemieHue 3a1a4 Ha NPUMEHEHUE MHTErpana Jjs BBIYMCICHUS
(¢u3nuecKux BEIMYHMH U IIOUIAIeiD»

IIpakTnueckoe 3ansatue Nel8. «lIpocrelimme 3ana4u B KOOpIAUHATAX»

IIpaktnyeckoe 3anstue Nel9. «M300pakeHue Ten BpallleHMs Ha IUIocKocTH. I[IpencraBieHue 00
YCEUYEHHOM KOHYCE

[Ipaktnueckoe 3anstue Ne2(. «CeueHus koHyca (MapajsieIbHOE OCHOBAHMIO M IMPOXOJALIEE 4Yepes3
BEPIINHY), CEUEHHs HWINHApA (MapayieNIbHO U TMEPIEeHINKYIISIPHO OCH), ceUeHMsX mapa. Pa3séprka
LWIMHIPA U KOHYCa»

[Ipaktuueckoe 3anstue Ne2l. «IlepBuunas oOpabOTKa CTATUCTHYECKHX JAHHBIX)
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IIpumepHbIe 3a1aHUA AJIS CAMOCTOSITEIbHOIM NMPOPadOTKH

1. Paccuuraiite CTOMMOCTh CTPOUTEIBHOTO MaTepUalia, €I €ro MepBOHAYANIbHAS 1IeHa cocTanseT 10
000 pyOGureit, a Ha Hero mpenocTaBieHa ckuaka 15%.

2. B mpoekTe 3maHus peIyCMOTPEHO yBenmmueHne 0romxera Ha 20%. Eciu nepBoHavanbHBIN OI0KET
cocrasui 1 500 000 pyGuieii, kakoBa HOBasi cymMa Oropkera?

3. Brluucnure miomans U IEPUMETP TPEYToJbHUKA C OCHOBaHUSIMU 10 ¢M U BBICOTOH § cM.
4. Haiinure 00beM IMIHHIPA C PAIINYCOM OCHOBAHUS 5 CM U BBICOTON 12 cM.
5. Pemmre nmunetinoe ypaBHeHue: 3x + 5 = 20. Kakoe 3HaUu€HNE X COOTBETCTBYET dTOMY YPaBHCHHIO?
6. Pemmute crcreMy ypaBHCHHIA:
2x +3y=12
x-y=1

7. Hcnonw3ys TpUrOHOMETpUYECKHE (DYHKIUHM, HAWJUTE BBICOTY 3IaHUS, €CIU PACCTOSHUE OT
HaOIOJaTeNs 10 OCHOBAHUS 3aHusl cocTaBisieT S0 M, a yrox moapema B3risiia paseH 30°.

8. PaccuuTaiiTe ITMHY CTOPOHBI TPEYTOJIBHUKA, €CIIH U3BECTHBI IB€ CTOPOHBI (2 =7 cM, b= 10 cM) u
yroa Mexy HuMH (o = 60°).

9. Cobepure naHHbIE O CTOMMOCTH Pa3IMYHBIX CTPOUTEIBHBIX MAaTEpPHAOB (HAIpUMEp, KUPIHY,
LIEMEHT, JIEPEBO) U TIOCTPOlTe rpadK M3MEHEHHH TIeH 3a IMOCIIeIHUE TPU TOJIa.

10. Paccuuraiite CpCOHIOIO ICHY 3a KBa,Z[paTHBII\/'I METpP JKUJIOM Iiomaan Ha OCHOBE JaHHBIX O IICHAX B
HCCKOJIbKHUX paﬁOHaX ropozaa.

11. ITocTpoiiTe MaTeMaTHYECKYI0O MOJENb IS pacdeTa KONUYeCTBA HEOOXOIUMBIX MAaTEPHAJIOB IS
CTPOUTENHCTBA JIOMA C 3aJaHHBIMHU MTapamMeTpaMH (TUTOIIAIb, KOJTUIECTBO dTAXKEH).

12. Wcnomas3yiiTe mporpaMMHoOe 00ecIieueHue /15 CO3AaHUsI MOJICIIM 3/IaHMsI ¥ pacdyeTa ero IIoIaIH.

3.3. Kpurtepun oueHuBaHus

Kpurepun oueHkHu A TeCTHPOBAHUS:

. «5» - 85-100% BepHBIX OTBETOB
. «4» - 69-84% BepHBIX OTBETOB

. «3» - 51-68% BepHBIX OTBETOB

. «2» - 50% u menee

Kpurtepun oneHuBanus NpaKkTH4YeCcKoii/1a00paTopHOii padoThI:

OmeHka «5» CTaBUTCS, €CITH YYAIUICs BBIITOTHAET paboTy B TIOJIHOM 00beMe ¢ COONI0ICHUEM
HEOOXOJMMOH IOCIIEOBATENbHOCTH, BCE OSTambl PAabOTHl MPOBOAUT B YCIOBHSAX M PEXHMAX,
o0ecneynBaoIIMX MOTyYeHHE IPABUIBHBIX PE3yIbTaTOB M BBIBOJIOB, COOIIOIAET TPEOOBAHHMS TIPABHIT
TEeXHUKH OE€30MacHOCTH, MPAaBWJIBHO W aKKypaTHO BBIMOJIHSAET BCE 3alHCH, TAOMHUIbI, PHCYHKH,
4epTeXu, rpaQuKH, IPABUIILHO BBHIIOIHACT aHAIN3 OTPELIHOCTEH.

OmeHka «4» CTAaBUTCS, €CITM BBIIIOJHEHBI BCe TPEOOBAHUS K OLIEHKE «5», HO OBUIO JOMYIICHO
JIBa-TPHU HEZloUeTa, He Oosee OTHOM HEerpyOoi OMMOKH U OJTHOTO HEeJ0UYeTa

Onenka «3» cTaBUTCS, €clIy paboOTa BBHINOJHEHA HE MOJHOCTHIO, HO 00BEM BBHINOJIHEHHOI ee
YaCTH MMO3BOJISCT MMOJYYHUTh TPABHIBHBIA PE3YJIbTAT M BBIBOJ, WM €CIIU B XOJIE MPOBEJICHHUS OIbITA
U U3MEpEeHUs ObUIN JIOIYIIEHb! OIHOKU

OmeHka «2» CTaBUTCS, €CIIM padOTa BHINOIHEHA HE ITOJTHOCTHIO, MM 00BEM BBIITOJHEHHOM YacTi
paboOTHl HEe MO3BOJISIET C/IENATh MPAaBUIIBHBIX BBIBOJOB, WJIM €CIIU ONBITHI, H3MEPEHUS, BEIYMCICHUS,
HaOJIIOICHUS TPOU3BOIMIINCH HETIPABHIIBHO.
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Kputepun ouneHku pe3yJibTATOB BbINOJHEHHSA
BHEAYIMTOPHOI1 (CaMOCTOATENbHOM) padoThI

PaGora BBINOTHEHA TMONHOCTHIO, JAEMOHCTPUPYIOTCS TIyOOKHME 3HAaHUS TEOPETHUECKOTO
mMarepuajlia U yMCHHEC HUX IHNPUMCHATH, HOCICAOBATCIBHO W IMPAaBHUJIbBHO BBINIOJIHCHBI BCC 3aaHUA,
CZIeNIaHbl BBIBOJIBI.

Onenka «5» - «OTJIIMYHO» BBICTABISIETCA, €cCld padoTa BBHINOJHEHA IOJIHOCTHIO;
JEMOHCTPHUPYIOTCSL TIyOOKHE 3HAaHUS TEOPETHUECKOro MaTepuala ¥ YMEHHE WX IPUMEHSTH;
MOCJIEI0BATENIFHO, PABMIIBHO BBHIMIOJHEHBI BCE 3a/IaHUS; JIEMOHCTPUPYETCS YyMEHHE O00OCHOBAHHO
M3J1araTh CBOM MBICIH, A€IaTh HEOOXOIUMEIE BHIBOIEI.

Onenka «4» - «XOpOIIO» BBICTABISIETCS, €ciau paboTa BBHINOJHEHA IOJHOCTHIO;
JIEMOHCTPHUPYIOTCST TIyOOKME 3HAaHWS TEOPETHYECKOTO Marepuaja W yMEHHE WX TPHUMCHSTH;
MOCJIEIOBATENIFHO, TPABMIIBHO BBIMOJHEHBl BCE 3a/JaHMsI; BO3MOXKHBI €JIMHUYHBIE OLIMOKH,
UCTIpaBJIIEMbIE CAMHM CTYICHTOM IIOCJ€ 3aMEYaHWs MpPEeroJaBaTessi; JIEMOHCTPUPYETCS yMEHHUE
000CHOBAaHHO M3JIaraTh CBOM MBICIIH, €JaTh HEOOXOIUMBbIE BBIBOJIBL.

Ouenka «3» - «yIOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM CTYACHT JEMOHCTPUPYET
3aTpy/HEHHs] C KOMIUIEKCHBIM BBIIIOJHEHHEM palboThl; HENOJIHOE TEOpeTHYecKkoe OOOCHOBaHME,
TpeOyromnee HaBOIIIIMX BOMPOCOB TMPEIMOAABATENd; BBITIONHSACT 3aJaHWsl TPH  TIOJCKa3Ke
NPeroaaBaTes; 3aTpyAHsAeTCs B (HOPMYIHPOBKE BHIBOJIOB.

OneHka «2» - «HEYJIOBIETBOPUTEIILHO» BBICTABIISCTCS, €ClIM paboTa HE BBHINOIHEHA WU
BBITNIOJIHEHA HEMpaBUJIbHO; JaHa HENpaBWIIbHAS OLIEHKA NPEIOKEHHOM CUTYyallud; OTCYTCTBYET
TeOpeTHUEeCKOe 000CHOBAHNE BBITIONHECHUS 3a/1aHHM.

34. (I)OHII OLCHOYHBIX CPEACTB IJIA l'[pOMe)KyTO‘IHOﬁ aTrecTanumu

TECTOBBIE 3AJIAHUSA
Bapuant Nel.
1. Vkaxwure, Kakoe U3 YKCEeN SBIIICTCS HPPAIIMOHATBHBIM: a)
5
6) 0,5
B) V5

2. ®opmyita HeroToHa-JIeliOHMIIa Hy)KHA [Tl HAXO0XKICHUS
a) OIpeCIICHHOT0 HHTEerpaja
0) HeoTpeIeIEHHOTO HHTETpaja
B) nuddepeniana

3. Pemmnte ypaBHeHue: 2% fa=(
b

a) &

0)1

B) HET JIEHCTBUTEIIbHBIX KOpHEH

4. Pemute cucTeMy HEpABEHCTB:
5x -3 <3x -

7
9-4x > 25

- 24
(-e0;- 4
I=%-2

a)
6)
B)
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1% X X _ %ol X
5. Ynpocrure Bepaxenue: 2 - 5 +207 - 27 10

a) 32
6)0
B) 2*

6. Bepmmnbl Tpeyroasauka ABC aenst okpyskHocThb ¢ nenTpoMm O Ha Tpu nyru AB, BCu AC,
rpalyCHbIE MEPbI KOTOPBIX OTHOCATCA 7:5:6. HaliiuTe MeHbIIHM yron TpeyroabHUKa

a) 50°
6) 70°
B) 60°

7. ... —3TO OTHOILIEHHE MPOTUBOJEKAIIETO KaTeTa K MpUIekKalieMy KaTeTy MpsIMOyTOJIbHOTO

TpeyTroJbHUKA.
a) cuHyc 0)
KOCHHYC B)
TaHT'€HC

8. Yopoctuts BelpaxeHue: sin & cos & tan @
T
a) £ o
0) sin a
B) tan

9. IMycts f IA(x) ® 5x.10. Torma ¢pyukius f(x) umeer

a) MaKCUMyM B TOUKE X=2
0) MUHUMYM B TOYKE X=-2 B)
MUHUMYM B TOUKE X=2

10.OnpeneneHHbIi HHTETpal — 3TO:
a) YUCIIo
0) byHKIHA
B) MHOKECTBO (DYHKITHIA

11.CormocraBbTe KaXIyI0 FeOMETPHUECKYIO (PUTYpy ¢ € Ha3BaHHEM:

durypa HasBanue

1. TpeyroapHUK a) durypa ¢ UeTHIppbMA  pPaBHBIMU
2. Keagpar CTOPOHAMHU.

3. IIpsiMOyroabHUK 6) @urypa ¢ TpeMsi CTOpOHAMHU.

4. IapannenorpamMmm B) @durypa ¢  NOPOTHBONOJIOKHBIMU

CTOpPOHAMHU, KOTOpPbIE paBHbI U MapalieIbHBbI.
r) Qurypa ¢

CTOPOHAMH,  KOTOpbIE

00s13aTeNbHO MapaieIbHbI

IMPOTHUBOIIOJIOKHBIMHA
PaBHBI, HO HC

12. Perure HEPaBEHCTBO: B(2x° +4x +10) > K(x" - 4x +3

) (a7
6) -LL

B) WV L Ve, T
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13. B mrare rapaxa yucnutcs 54 modepa. Haligure xonmuaecTBO CBOOOAHBIX JHEU, KOTOPHIE MOKET
uMeTh Kaxaelid modep B Mecsan (30 mgHeit), ecnu exxeaHeBHO 25% aBTOMAIIMH W3 UMeronmxcs 60
OCTaIOTCS B Tapaxke i MPO(UIaKTHUECKOTO PEMOHTA:

a) 2 mHA

0) 3 mHs

B) 4 nH

14. Onna mauaroHans mapaiienorpamma 20 cM, a ctoponsl 10 cm u 14 cMm. Omnpenenure ApyTyIO
JIMaroHab:

a) 83 cM
6) 12-2cm
B) 10-f2cm

15. Beibepure Bce npaBHIIbHBIE METO/IbI PEIIEHUS CUCTEM JIMHEHHBIX YPaBHEHUI: a)
Meroa noicTaHOBKU
0) Meton crioxxeHUs
B) Meroa nenenus

16. YkaxuTe KOIMYECTBO KOPHEN ypaBHEHUS: Jx- 243 =(a)
HET KOpHEHN
0)3
B) 4

17. CpaBHUTE IUIOIIAIM KBaJpaTa cO CTOPOHOM 6 CM U MPSMOYTOJIbHUKA C AJTMHON 8 CM M IIMPUHOM
4 cm.

a) Ksagpar: 6 =36

0) [IpssmoyronbHUK: 8 X 4 =32 B)

Het npaBunbHOTO OTBETA

18. ConocTaBbTe KaXKIyl0 MaTEMaTUYECKYIO0 OMEpalrio ¢ e€ omnpeaesicHUEM:

Onepanus Ormpenenenue

1. Cnoxenue a) Omnepanusi HAXOXKJICHUS PA3HOCTH MEXKIY
2. Boruuranue JIByMsI UUCJIAMHU.

3. YMHOXeHue 0) Onepanus HaXOXICHUS CYMMBI JIBYX WU
4. llenenue OoJree Jucel.

B) Ormepaiuss HaxOXJICHUS IPOU3BEICHUS
JIBYX W OoJiee Yrcel.

r) Omepanus HaXOXJACHUS KOJUYECTBA,
KOTOpOE TOJIy4aeTCsl MPH Pa3leICHUH OJHOTO
YHClia Ha JIPyToe.

19. Croponsl napainienorpamma, oopasyromue yroi 45°, papasii¥<cm u 4 cm. Haiture MeHbIyio
JMaroHab NapaalelorpamMMma:

a) 3J3—SCM
0) 3‘~'i5_'ch
B) 2484 oy
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20. BriGepuTe Bce MpaBUIIbHBIE CBOMCTBA YHCEI: )
YeTHOE YUCIIO ACTUTCA Ha 2.
0) Heuetnoe umcno aenurcs Ha 3.
B) [IpocToe unciao uMeer poBHO J1Ba IEIUTEIIS.

21. B tpeyronbauke ABC yron A pasen 60°, yron B pasen 90°. Haiiaute yron C.
Ortger:

Bapuant Ne2.

1. VKakuTe KOTHYECTBO KOpHEH ypaBHennus: V1~ £ +3=(
a)l
0) HeT KOpHEeH
B) 3

2. ... -3TO OTHOIICHHE MPOTUBOJICIKAIIETO KaTeTa K TUIIOTEHY3€ B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
a) CUHYC
0) KOCHHYC
B) TaHT€HC

1
b Ex—=-
3. Pemurte YpaBHCHHUC! a

L

4. Yemy paBHO 3HAUCHHUE IPOM3BOIHON DYHKIHK 3y ® 3X 4X B TOUKE X=3 a)
108
6) 105
B) IPYyrOM OTBET

ctgh - —
5. Ynpocrure: sinf
1

cosp-1

a) sin b
6)' SlD‘
.
B) snp
Btg3

6. Haligure unciioBoe 3Ha4€HUE BBIPAKECHHUS:
-

a)-:
6) 3
B)3

7. BluHC/IUTE 3HAYEHHS TPHIOHOMETPHYECKHX Bbipaskeruit: “25 T 5)

0,5
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8. JlelicTBHe HAXOKEHUS ITPOU3BOIHON (DYHKIIMU HA3bIBAETCS
a) mudpepeHurpoBaHme
0) MOTeHLMpPOBaHHE
B) Jlorapu(hMUpOBaHHE

9. Croponsl TpeyroipHuKa 13 cM, 14 cm, 15 cm. Haiinnte HanOoIbITy0 BEICOTY TPEYTOJIBHUKA!
a)ll,2cm
0) 18 c™m

12

B) licm

10. BoibepuTe nmpaBHIBHOE YTBEPXKICHUE:
a) 3Ha4YeHUE peiena QyHKIUN He €IMHCTBEHHOE
0) NOCTOSIHHBIN MHOYKUTEIIb HEJIb3s BRIHOCUTD 32 3HAK IPEJIea B)
MTOCTOSTHHBI MHOYKUTENIb MOKHO BBIHOCHUTB 3a 3HAK Ipesiena

11. Pemte cucremy ypaBHEHMIA:
VX +/y =5
X+y+4xy =37

a) (16;9); (9; 16)

0) (1; 16); (16; 1)
B) (9:4);(4,9)

12. ConocraBbTe (pUTypHI C UX CBOMCTBAMHU:

durypst CaoiicTBa
1. KBagpar a) Bce ToukM Ha TpaHHMIE pPaBHOMEpPHO
2. IIpsAMOyTroJIbHUK YIaJEeHBI OT LIEHTpA.
3. TpeyroabHUK 0) imeet Tpu CTOPOHBI ¥ TPHU yTJIA.
4. Kpyr B) Bce cTOpoHbI paBHBI U BCE YIIIBI MIPSIMBIE.
r) IIpoTHBOMONOKHBIE CTOPOHBI PABHBI U
napaiesbHbL.

2 e
13. Pemite ypaBHEHue: x-3 x-3
a)3
6)0
B) R

14. Tlpenen cyMMbI KOHEUHOTO YMCIa (GYHKIMNA paBeH
a) IPOM3BEICHUIO 3HAYCHUH ITPeIeI0B KK I0i (PyHKIINHU B OTAEIBHOCTH 0)
CYyMMe TIpeJIeNIOB KaKA0H (PYHKIIH B OTIACTLHOCTH
B) CyMMe 3Hau€HUI NMPOU3BOAHBIX ATHX (HYHKIIHU

15. Haiiaure npon3BogHYI0 GYHKIIMH Y @ Sin X
a) X + X cos X
0) sin X + cos X
B) COS X
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16. Karep npomen 15 kM 110 TeueHHI0 pexu U 4 KM 10 03€py, 3aTpaTuB Ha Bech Iy Th 1 u. Haiinure
CKOPOCTb JIOJKU 110 TEYEHUIO PEKHU, €CIIU CKOPOCTh TEUEHUS PEKU 4 KM/4:
a) 18 xm/u

0) 16 km/u
B) 20 km/94 4 9

o X
17. BoruncnuTe 3Ha4eHUE IPOU3BOJHON PyHKIMU J = -  + 2X B TOUKE X = 2
3x

a) 10
0) 12
B) 6

18. Bribepure Bce npaBUIIbHBIC YTBEPKICHHS O KBaJPAaTHBIX YPABHEHUSX: Q)
Y KBagpaTHOTO YpaBHEHHUS MOKET OBITh /1B PA3IMIHBIX KOPHSI.
0) Y KBasipaTHOr0 ypaBHEHUS BCETJa €CTh XOTs ObI OJIUH KOPEHb. B)
JMCKpMMHUHAHT KBaJpaTHOTO YPaBHEHMs BCETJla IMOJIOKHUTEIICH.

19. ConocraBbTe TEOpEMbI U3 IEPBOM KOJIOHKH C MX (OPMYJINPOBKAMHU U3 BTOPOU KOJIOHKH.

DopMYyJIUPOBKU TeopeMmbl
1) B mo0om TpeyronpHUKe cymMMa yriaoB paBHa 180°. a) Teopema
2) Ecnu 1Be npsiMble apajienbHbl, TO COOTBETCTBYIOLIHE [Tudaropa
YTJIBI PAaBHBI. 6) Teopema o
3) B npsiMOoyroiabHOM TpeyTroJIbHHUKE KBaJIpaT THIOTEHY3bI CyMME YIJIOB
paBeH cCyMMe KBaJ[paToB KaTETOB. TPEyroJbHUKA
4) BHemHwuii yroja TpeyrojibHUKa paBEH CyMME JBYX B) Teopema o
BHYTPEHHUX YTJIOB, HE CMEKHBIX C HUM. HapayIeNIbHbIX
HPSMBIX
r) Teopema o
BHEITHEM yTJIe
TPEyroJibHUKA

20. Boibepure Bce mpaBUIIbHBIE YTBEPHKACHUS O TECOMETPUIECKUX (DUTYpax a)
[Tnomanp Kpyra Beraucisiercs mno ¢popmynie S = r?
0) Bce kBapatsl ABISIOTCSA IPAMOYTOJIBHUKAMH.
B) YTIIbI B IPSIMOYTOJIBHOM TpEYrojbHUKE paBHbI 45°, 45°, 90°.

21. Pemte ypaBHenue: 3x+5=20
Ortser:



Eal o

I I -

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Bonpocsl Kk 3k3aMeHy
KakoBa OoCHOBHas 11e1b M3Y4YEHUsI MAaTEMAaTUKU B MPOPECCHOHATIBHOMN NesITeIbHOCTH?
HazoBute Tpy OCHOBHBIE 3a1a41 MATEMATUKH IIPU TIOATOTOBKE CHELIMATIUCTOB.
[Touemy Oa30Bble 3HAHUS MaTEMAaTUKU BAXKHbI B MOBCEIHEBHOM KHU3HU?

[IpuBenuTe mpuMepsl MAaTEMAaTUYECKUX YMEHHUH, HEOOXOAUMBIX B MpPO(dhecCHOHATbHON
JeSITebHOCTH.

KakoBbl mpaBuiia CIOKEHUS U BBIYUTAHUS MOJIOKUTEIBHBIX U OTPHUIIATEIBHBIX YHCEN?
BrimonauTe BerunciaeHue: (-5) + 8 - 3.

Kak npous3BoIuTCS yMHOXKEHHE U JIeJI€HHE OOBIKHOBEHHBIX IpoOei?

Haiinure pe3ynbrat: ¥4 X %5.

3anumute GopMyITy COKpaIleHHOTO0 YMHOKEHUS JUIst (a + b)? .

Brraucnure: (32 - 22).

YTo Takoe MPOCThIC MPOLIEHTHI M KaK OHU PACCYUTHIBAIOTCS?

PaccuuraiiTe npocTsle MIPOLIEHTHI: KAKOBA CyMMa 4epe3 3 roja, €ciy HadajabHas CyMMa COCTaBIIIET
1000 py6uneit, a mporieHTHast cTaBKa 5% rofgoBbIX?

B deMm pasH#uIia Mex Iy IpOCTHIMH U CIIOKHBIMH MIPOIIEHTaMA?
Kak paccunThiBatoTCs CI0KHBIE TPOIICHTHI?
Pemmre nuneitHoe ypaBHenue: 2x +3 = 11.
Haiinure kopHU KBagpaTHOrO ypaBHEHUs: X* - 5x +6 =0
Pemure nepaBencTBo: 3x -7 <2.
Omnpenenure WIOmaabs TPEYyroJbHUKA ¢ OCHOBaHKEM 10 cM U BBICOTOH 5 cM.
KaxoBbI cBOCTBA MapasieNnbHbIX MPSIMBIX Ha MIIOCKOCTH?
UTto Takoe KOpEeHb N-0i CTEeNEeHU U3 uncna’?
Haiinure kopeHb TpeTheli crenenu us3 27.
Kaxkue ocHOBHBIE CBOICTBAa KOPHSI N-Oi CTETIEHU BBl 3HaETE?
[TpuBenure npumMep npeodpa3oBaHus HPPALUOHATBLHOTO BBIPAXKCHHUS.
Onpexenure, 9TO TaKoe QYHKIMS ¥ IPUBETUTE IPUMEP.
Kaxwe cBoticTBa QyHKITHH BB MOKETE Ha3BaTh?
Omnpeznenwte CTENEHb C JTIOOBIM pallMOHAIBHBIM MTOKA3aTEIEM.
[Toctpotite rpaduk cTeneHHON QyHKINN Y =X .
Uro Takoe paBHOCHIIbHBIE UPPAITHOHAIFHBIE YPAaBHEHHUS
Pewute nppaunoHansHOE ypaBHEHUE: Vx+1)=3.
Onpeenure Noka3aTeIbHY0 QYHKIINIO 1 €€ CBOMCTBA.
Hatinure 3HaueHue nokazareiabHON GyHKIUY pu X =2 i QyHKIMH y = 3%,
Pemure nokaszarensHoe ypaBHeHue: 2X! = 16.
Kak M0»HO penuTh nmoka3atebHbIe YPaBHECHHS METOJIOM YPaBHUBAHHS TIOKa3aTelNei?
Yro Takoe norapudm 4ncia U Kak OH onpesensiercs?
3anuimTe OCHOBHEIE CBOHCTBA JIOTapH(MOB.
Hatimure morapudm: logx(8) .
46



37.
38.
39.
40.
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45.
46.
47.
48.
49.
50.
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52.
53.
54.
55.
56.
57.

Pemure norapudmuueckoe ypasHenue: log(x) +log(2)=3.

KakoBbI OCHOBHBIE METO/IbI PEIICHHS JIOTapUPMUIECKIX YPaBHEHHMN?
Pemmre nmorapudmuyeckoe HepaBeHCTBO: log(x) <2 .

B yem 3akmouaercss HpuMEHEHHE JOrapru(pMOB B peaabHOM KU3HU?
Omnpenenure paIuaHHyIO Mepy yria.

KakoBbl OIpEACICHUA CUHYCAa, KOCUHYCA, TAHTCHCA U KOTaHreHca?

Onuuinrte 3HaKu TPUTOHOMCTPUUICCKUX (byHKIII/If/'I B PAa3HBIX UCTBCPTAX.

3anummTe 0THO U3 OCHOBHBIX TPUTOHOMETPUYECKUX TOMKIECTB.
Pemute ypaBHenue: sin*(x) + cos?(x) = 1.

UTo Takoe oOpaTHast TpUTOHOMETpHUYecKast PyHKITHS?

Hatimure 3ragenue arcsin(0.5) .

Pemmure ypasaenue: cos(x) = 0.5.

Kak permarorcst TpuroHoMeTpru4ecKrue ypaBHEHUs, CBOAAIIMECS K KBaJIPaTHBIM?

Onpezenure NPOU3BOAHYIO (PYHKITHH.
KaxkoBbI ocHOBHBIE TTpaBmia auddepeHiupoBanms?
Haiinure npousBonuyto pynkiun f(x) =x>+3x-5

Yro Takoe HerpepbIBHAS PYHKIINS?

Kak cBs3aHbI HenpephIBHOCTH U AN HepeHIUPYEMOCTb PYHKIMH B TOUKE?

Kak onpenenuts Bo3pactanue 1 yObIBaHHE ()YHKLIUH C TIOMOIIBIO TPOM3BOIHON?

Onuiure AITOPUTM UCCICAOBAHUA q)yHKLII/II/I Ha MOHOTOHHOCTbD.

Kak cocraBnsieTcs ypaBHEHHE KacaTelbHOHU K rpaduKy QyHKIUn?

3.5. Kiroum K rectaM

Bapuant Nel Bapuant Ne2

1 B 1 §)

2 a 2 a

3 B 3 B

4 0 4 B

5 0 5 a

6 a 6 B

7 B 7 ¥

8 B 8 a

9 0 9 B

10 |a 10 | ©

11 112|3|4([11 |B

a|r|B
12 | B 12 213
B 0| a

13 | B 13 | B

14 14 | 6

15 | a,0 15 | a

16 16 | B

17 | a 17 | B

18 [[1[2]3]4]]18 a6
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[6]als |r |

19

20

a,B 20 | a,B

21

30° 21 |5

7.

10.

11.

12.

13.

14.

15.

4.1. KpaTtkue oTBeTBHI K 3K3aMECHAIIMOHHBIM BOIIPOCAM

OcHOBHasl 1IeNTb U3YYECHUSI MATEMaTHUKU B TPO(ECCHOHAIBHON IS TETLHOCTH — 3TO Pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS, YMEHHE aHaJIU3UpOBaTh U pelIaTh 3aJayd, a TaKKe MPUMEHEHHE
MaTEeMaTHYECKUX METOJIOB JIJIsl PEHICHHS MPAKTUUECKUX 3a/1a4 B Pa3TUYHbBIX 00IaCTAX.
Tpu ocHOBHBIE 3a7]a4uM MAaTEMATHUKH NP TOATOTOBKE CIIEIIHATNCTOB:
*  @opMmHpOBaHHE AHATUTHYECKOTO U KPUTHUECKOTO MBIILICHHUS.
*  OcBoeHHE METOJ0B KOJUYECTBEHHOI0 aHaIM3a U MOJEIUPOBAHUSL.
* Pa3BurHe HaBBIKOB pEHICHWS NPUKIATHBIX  33a7a4 C  HCIOJb30BAaHUEM
MaTeMaTHYECKUX MOJEIeH.
[Touemy 6a30BbIe 3HAHUS MATEMaTHUKW Ba)KHBI B MOBCEIHEBHOH u3HU? — OHU MOMOTAIOT
MPUHUMATh OOOCHOBAHHBIE PEIICHHS, IIAHUPOBATh OFO/KET, aHATU3WPOBATH WH(MOPMAIUIO
U pemaTh NPakTHYeCKHe 3aaa4H.
[Tpumepsl MaTeMaTHYECKUX YMEHUI, HEOOXOAUMBIX B MPO(ECCUOHATBHON JESITEIbHOCTHU:
*  Ywmenue pabotaTh ¢ rpaduKaMu U AUarpaMMamu.
* [IpuMeHeHHE CTAaTHCTHYECKUX METOJOB JJIS aHAIN3a JaHHBIX.
* Pemenue ypaBHEHUI U HEpaBEHCTB JJIS ONTHMHU3ALUH MIPOIECCOB.
[TpaBuia crnoXXeHusi ¥ BBIYUTAHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCE:
* Ilpu criokeHMW OBYX YUCENl ¢ OJUHAKOBBIMH 3HAKAMH PE3yJIbTaT OyaeT ¢ TeM ke
3HAKOM, a TPH CJIOXKEHHH C Pa3HBIMH 3HaKaMu — OepeTrcss 3HaK OOJBIIEro Io
MOJTYJIO YHUCIIA.
* [Ipu BRIYUTAHUM YKCIIO YMEHBIIAETCA Ha 3HAYEHHE BTOPOro yucia: a -b=a+ (- b).
6. Bpruucnenue: (-5)+8-3=-5+8-3=3-3=0.
YMHOKEHUE U JesieHne OOBIKHOBEHHBIX Jpo0eit:
*  Ywmuoxenwue: a/b x ¢/d= (a % ¢)/(b x d).
* Jlenenme: a/b+ c/d =a/bx d/c=(ax d)/(b x ¢).
Pesynbrar: ¥4 x %= (3 x 2)/(4 X 3)=6/12 =%
®dopmyna cokpalmeHHOro yMHOKeHus st (a +b)?: (a+ b)>=a’+ 2ab + b~
Boruucnenne: (32-2%)=(9 -4)=>5.
[TpocTbie MPOLEHTHI — ATO MPOIEHTHI, KOTOPbIE HAYHCISIOTCS TOJIBKO Ha MEPBOHAYAIBHYIO
cymMmy (ocHOBY). OHM paccunTbiBatoTcs o gpopmyne: P=So - 1+ t, rie P — cymma npo1ieHros,
So — mepBoHavangbHAs CyMMa, I — MPOILIEHTHAs CTaBKa, t — BpEMs.
Pacyer mpocCThIX NPOLIEHTOB:
P=1000 - 0.05 -3 =150.
Cymma uepes 3 roza: 1000 + 150 = 1150 py6aeii.
PazHuna mexxay mpoCTBIMH M CIOXHBIMH TIpouieHTaMu: [IpocThie MpOLEHTHl HAYMCIISIOTCS
TOJIbKO Ha MEPBOHAYAIBHYIO CyMMY, @ CIIO’KHBIE MPOIIEHTHl — HA CyMMY, YBEIHYEHHYIO Ha
paHee Ha4YKMCIIEHHBIE TIPOIICHTHI.
Pacuer cnoxubIX mporeHTOB: CI0XKHBIE MPOLEHTHI paccUUThIiBaloTCs 1Mo hopmyie: S = So(l
+1)t, THe S — urorosas cymMma, So — MepBOHAYAIbHAS CyMMa, I — MPOLICHTHAs CTaBKa, t
— BpeMsl.
Pemienne MHMHENHOTO ypaBHEHUS:
2x+3=11
2x=11-3
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17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

2x=38
x =4,
KopHau kBazmpaTHOTO YpaBHEHHUS:
x*-5x+6=0
(x-2)(x-3)=0
Kopuu: x =2 u x=3.
Pemienne HepaBeHCTBa:
3x-7<2
3x<9
x<3.
[Imomane TpeyroapHUKA:
ITnomane S =% X ocHOoBaHHE X BeIcoTa = % X 10 X 5 =25 cMm2
CaolicTBa napasuienbHbIX NpsambIX: [lapamuiensHsle IpsMble HE NEPECEKAIOTCS U UMEIOT
OJIMHAKOBBIN HAKJIOH (YTJI0BOH KO3 (DHUIIMEHT).
KopeHnb n-o#i cTenenu U3 uncia — 3TO TaKOe YKUCII0, KOTOPOE MPH BO3BEJCHUH B CTETICHD N
JlaeT JTaHHOE YHUCIIO.
Kopens tpetneii ctenenu u3 27: 3\/(27) =3.
OCHOBHBIE CBOICTBA KOPHS N-OM CTENEHU:
nV(a) - nV(b) = nV(ab)
nVOb} = (nV())/(m(b))
(nV(a))" = a.
[Tpumep npeodpazoBaHUSI UPPAITMOHATHHOTO BEIPAKCHHS:
Tpeobpasosanue: \(a?) = a.
Omnpenenenne ¢yHkiuu: OYHKIHUS — 3TO COOTBETCTBUE MEXIY ABYMsI MHOXKECTBAMH, MPHU
KOTOPOM K@XIOMY DIIEMEHTY IE€PBOTO MHOXKECTBA COOTBETCTBYET POBHO OJMH DJIEMEHT
BTOpOTO MHOXecTBa. [Tpumep: f(x) = x2.
CaoiicTBa QyHKUIHMU:
*  OIHO3HAYHOCTPH (KaXXIOMY X COOTBETCTBYET TOJBKO OJHO Y).
* HenpepsiBHOCTH ((pyHKLMSI HE UMEET pa3pbIBOB).
*  MOHOTOHHOCTh (BO3pacTaHUE WU YOBIBAHHE).
CTereHs ¢ TI00BIM PalMOHATBHBIM IToKasaTeneM: Ecim a > 0, To aN(m/n) = nV(a™M), e mu n
— IIeJIble YHcIIa.
I'paduk crenenHON QyHKINH y = X>: DTO KpUBasi, IPOXOIAIIAs yepe3 Hayalo KOOPIUHAT,
CUMMETpPUYHAs OTHOCUTENLHO Hayajla KOOPAUHAT.
PaBHOCHIIbHBIE MppaIIMOHATBHBIE YPAaBHEHUSI — ATO ypaBHEHUS, UMEIOIINE OJUHAKOBBIC

KOpHH.
Perienne uppairoHaqIbHOTO YpaBHEHUS:
V(x+1)=3

KBanpat o6eux cropon: x+1=9 x

= 8.

Omnpenenenune nokaszatenbHeil GyHKIUK U e€ cBolicTBa: [Toka3arenbHas GYHKIMS UMEET BUL Y
=aX raea> 0, a+# 1. CBolicTBa: BCErja MnoJoKUTEIbHA, MOHOTOHHA B 3aBHCHMOCTH OT a.
3HavyeHue NoKazaTebHON (PyHKIMK NTpH X = 2 JUIst YHKIUN y = 3% y

=32=0.
Pemenne nokazarenbHOro ypaBHEHUS:
2+ =16

[MepenuceiBaem Kak: 16 =24

[Monyuaem: x + 1 =4, cnepoBarensHo, X = 3.

Merton ypaBHUBaHUsA NIOKa3arenen: it pemenus ypaBHEHANA IPUPAaBHUBAIOT OCHOBAHHUS
IoKa3arenel U pelaroT MoJyYeHHOE ypaBHEHHUE.

Jlorapudm uncia — 3TO CTEeNeHb, B KOTOPYIO Hy’>KHO BO3BECTH OCHOBaHHE Jiorapudma,
9TOOBI IOJTYYUTH TaHHOE yrcio. Onpenensercs Kak: eciau bY = X, 1o y = logp(x).
OcHOBHBIE CBOMCTBA JOrapu(hMOoB:
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

*  logp(mn) = logp(m) + logp(n)
+ loga(n/n) = logg(m) - logs(n)
*  logg(m*) =k - logg(m)
Jlorapudm:
log2(8) = log2(2%) = 3.
Pemrenue norapupmMuueckoro ypaBHEHHS:
log(x) + log(2) =3
[Tpumensiem cBOMCTBO JTorapu(MOB:
log(2x) =3 =>2x=10*>=>x=500.
MeTobl pereHus JJorapu(pMUUECKUX YpaBHEHUMN:
[TpumeHeHne CBOWMCTB JIOrapuMOB ISl YIIPOIICHHS.
[lepeBon B 3KCIIOHEHIIMATIBHYIO (hOPMY.
Pemenue nmorapupmMuueckoro HepaBeHCTBA:
log(x) <2
OTO 03HAYaeT, 4To X < €2
[TpumeHeHue orapu(mMoB B peanlbHOM >KU3HU:
B ¢unancoBbIX pacueTax (Hampumep, Ui pacuera CI0KHbBIX MPOLIEHTOB). B
HayKe JJIsl U3MEPEHNSI MHTEHCUBHOCTH 3BYKa (IeNOETIBI).
Paguannas mepa yria: OauH pajnad paBeH yrily, IPH KOTOPOM JJTUHA JYTH OKPYKHOCTH
paBHA PagUyCy OKpPY>KHOCTH.
OmnpenenenHust CUHyca, KOCUHYCa, TAHT€HCA M KOTaHTeHca:
*  CuHyc (sin) — OTHOIICHHE MTPOTUBOJICKAIIETO KaTeTa K TUIIOTCHY3€.
* Kocunyc (cos) — OTHOIICHHE MPUIIEKAIIETO KaTeTa K TUIIOTEHY3E.
* Tanrenc (tan) — OTHOIICHNE CHHYCA K KOCHHYCY.
* Kotanrenc (cotan) — oOpaTHOE TaHTEHCY.
3HAaKN TPUTOHOMETPUUECKUX (PYHKLIMN B Pa3HBIX YETBEPTIX:
* TyerBepThb: Bce QYyHKIIMU MTOJIOKUTEIBHBI.
* [l 4yeTBepTH: CHHYC MOJOKUTENEH, KOCUHYC OTPULIATEIIEH.
e III yeTBepTh: TAaHI'€HC MOJIOKUTEIIEH.
e IV 4erBepTh: KOCHHYC IOJIOKUTEIIEH.
OmHO U3 OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB:
sin?(x) + cos*(x) = 1.
Pemienne ypaBHeHUs: YpaBHEHHE YK€ SBIISIETCS TOXKIECTBOM:
sin*(x) + cos*(x) = 1.
OO6parHas TpuroHoMeTpudeckas GyHKIHMS — 3TO QyHKIHsL, KOTOpasi BO3BPAIAET yroi o
M3BECTHOMY 3HAUYEHHUIO TPUTOHOMETPUYECKOH (PyHKIHH.
3uavenue arcsin(0.5):
arcsin(0.5) paBHo 7/6 wu 30°.
Pemenue ypaBHeHUs:
cos(x) =0.5 =>x=n/3 +k * (2n), rone k — nenoe yuco.
Pemenyie TpUroHOMETpUYECKUX YPAaBHEHUH, CBOAIINXCS K KBAAPATHBIM:
Hcnonb3oBath TOKAECTBA [Tl TPeoOpa30BaHus ypaBHEHU B KBaIpaTHBIE.
[TpousBoaHast PyHKIUKM — HTO MpEJesl OTHOIICHUS H3MEHEHHSI (PYHKIINN K U3MEHEHHUIO
MIEPEMEHHOM NP CTPEMJICHUH 3TOT0 U3MEHEHHUS K HYIIIO.

51. OcHoBHble mpaBuiIa TUQPQPEepeHIIMPOBAHMUS:

52.

53.

* IIpaBumo cymmsr: (f+ g)'=f + g'

» IIpasuno npousseaenus: (fg)' = f'g + fg'

» IlIpaBuio uactroro: (f/g)' = (f'g - {g')/g?

*  Tpasmno nemu: (f(g(x)))' = f(g(x))g'(x)
[TpownsBoaHas pyskmmn f(x) = x>+ 3x - 5:
fi(x) =2x+ 3.
HenpepsiBHas ¢yHkiuss — 370 (GYHKIUS, KOTOpash HE HMEET pa3pbhlBOB Ha CBOEM
OIpe/IeICHHOM UHTEpBaJe.
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54. CBsa3p HemnpepbIBHOCTH U jauddepeHimpyemMoctd ¢GyHKuud B Touke: Ecnm  QyHKuus
muddepeHurpyeMa B TOUKE, TO OHA HEMpEepbIBHA B 3TOM TOUKe; OAHAKO 0OpaTHOE HE BCErjaa
BEpHO.

55. Onpenenenne Bo3pacTanus U yObIBaHUS (PyHKIIMHU ¢ TOMOIIBI0 Tpon3BoaHoM: Ecnu f'(x) > 0 Ha
uHTepBane, pynknus Bo3pacraet; ecnu f'(x) < 0, hyHKIMS YOBIBAET.

56. Anroput™m uccienoBanus GyHKIIUHM HA MOHOTOHHOCTH:

* Haiitu npou3BoaHy0 (yHKLIUU.
*  Omnpenenuts ToukH Kputnieckue ToukH (rae f'(x)=0 wm f'(x) He cymiecTByerT).
* HccnenoBarh 3HaK MPOM3BOAHON HA MHTEPBAJIAX MEXIY KPUTUYECKHMMHU TOYKAMH.

57. YpaBHeHnue kacatenbHOW K rpaduky ¢ynkuuu: y — f(a) = f(a)(x — a), roe f'(a) —
MPOU3BOIHAS (PYHKLIMU B TOUKE a.

4.2 Kputepun OLleHUBAHMS
Kpurtepumn onieHKku 3K3aMeHa/3a4ueTa ¢ OLeHKOMH

Onenka «5» - «OTJIMYHO» BBICTABISETCS OOYyYaromeMmycsi, €CiIu JIEMOHCTPUPYIOTCS
BCECTOPOHHEE, CHUCTEeMAaTHYECKOEe M TIJIyOOKOoe 3HaHHME Y4eOHOro MpPOTrpaMMHOIO MaTepuaa,
CaMOCTOSTENILHO BBITOJHUBIIMKN BCE TIPEyCMOTPEHHBIE MTPOTpaMMOi 3a/iaHus, TITyOOKO YCBOWBIINN
OCHOBHYIO U JIOTIOJIHUTEIIbHYIO JIUTEPATyPy, PCKOMEHJOBAHHYIO ITPOIPaMMOi, aKTHBHO pabOTaBIIHIA
Ha TPAKTHYECKUX, CEMUHAPCKUX, JJAOOPATOPHBIX 3aHATHUAX, Pa30MPAIONIUIICS B OCHOBHBIX HAYYHBIX
KOHIIETIIIHSIX TI0 N3y4aeMOi JUCIUTIINHE, TIPOSBUBIIHA TBOPYECKUE CITOCOOHOCTH U HAYIHBIN TTOIXO0/T
B NMOHUMAaHWH W M3JI0)KCHUH Y4eOHOTO MPOTPAaMMHOTO MaTepuMa, OTBET OTJIMYaeTcss OOTaTCTBOM H
TOYHOCTBIO MCIIOJIb30BAHHBIX TEPMUHOB, MaTE€pHaJl U3JIaraeTcs MOCIeA0BaTEIbHO U JIOTUYHO.

Ornenka «4» - «XOpOIL0» BBICTABISETCS 00yUYaIOUIeMyCsl, €CIIH IEMOHCTPUPYIOTCS TOCTaTOYHO
MOJIHOE 3HAHWE Y4YeOHO-TPOTPAMMHOIO MaTrepuasa, He JOMYCKAloIIUid B OTBETE CYIIECTBEHHBIX
HETOYHOCTEH, CaMOCTOSITENIbHO BBIMOJHUBIINA BCE MPEIyCMOTPEHHBIE MPOrpaMMON 3alaHus,
YCBOMBIIIMH OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO IMPOTPaMMOM, aKTUBHO pa0OTaBIIU Ha
MPAKTHYECKUX, CEMHHAPCKUX, JAOOPATOPHBIX 3aHATHAX, TMOKA3aBIIMKA CHCTEMATHUSCKUN XapakTep
3HAaHUU TO JUCIUIUIMHE, JOCTATOYHBIA [JIs JalibHEWIeld ydeObl, a TakKe CIOCOOHOCTh K HUX
CaMOCTOSITETbHOMY TOMOJHEHUIO.

Orenka «3» - «yIOBIETBOPUTEIHHOY» BBICTABIISACTCS 00yJarOMIEMyCsl, €CIIM IEMOHCTPUPYIOTCS
3HaHUS OCHOBHOI'O YYEOHO-IIPOTPaMMHOT0 Marepuaia B 00bEéMe, HeOOXOAMMOM IS JaJIbHEHIIeH
y4eObl U mpeAcTosneid padoTel o npodeccuu, He OTIUYABIINICS aKTHBHOCTHIO HA MPAKTHUYECKUX
(ceMuHapcKuX) W JJAOOPATOPHBIX  3aHATHAX, CAMOCTOSITEILHO  BBIOJIHUBIIMK  OCHOBHBIC
MPEyCMOTPEHHBIC MPOTPAMMOK 3aaHMsI, OJHAKO JTOTYCTUBIIHNA ITOTPEITHOCTH IPU X BBHITIOJTHECHUH
M B OTBETE Ha JK3aMEHE, HO OOJaJaromuii HEOOXOMUMBIMHA 3HAHHUSAMH [UISl YCTPAHCHUS IO
PYKOBOJICTBOM TIPETIOIaBaTelsl HAanOoJiee CyIIeCTBEHHBIX TOTPEITHOCTEH.

OreHka «2» - «HEYA0BJIETBOPUTEIHHO» BHICTABIISIETCS 00YUaIOIeMyCsl, €CIH 0OHAPYKUBAIOTCS
mpoOenbl B 3HAHUSAX WM OTCYTCTBHME 3HAaHWUN TO 3HAYUTENBHOM 4YacTH OCHOBHOTO Y4YeOHO-
MPOrPaMMHOTO MaTepuaia, He BBITOJHUBIIEMY CaMOCTOSITEIIEHO IMPEIyCMOTPEHHBIE MPOrpaMMOi
OCHOBHBIC 3aJ[aHHS, JOMYCTUBIIEMY MPUHIUITHAILHBIC OMIMOKH B BBIOJHCHUHU IPEIYyCMOTPCHHBIX
MporpamMMoON 3ajiaHuii, He OTpabOTaBIIEMy OCHOBHBIE MPAKTUYECKHE, CEMHUHAPCKUE, J1aA00paTOpPHbBIC
3aHATHUSA, JOMYCKAIOUIEMY CYIIECTBEHHbIE OIIMOKU MPHU OTBETE, U KOTOPBIA HE MOXKET MPOJOJIKHUTD
oOyueHue WIM MPUCTYNHUTh K MPOGECCHOHANBHON AEITEILHOCTH 0€3 JTONMOJHUTENBHBIX 3aHATUH 1O
COOTBETCTBYIOIIEH JUCIUTUINHE.

Kpurepun oueHku A1 TeCTHPOBAHUS:

* «5» - 85-100% BepHBIX OTBETOB
*  «4» - 69-84% BepHBIX OTBETOB

e «3»-51-68% BepHBIX OTBETOB

* «2»-50% un menee
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