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1. OBIIASI XAPAKTEPUCTHKA PABOYEI TPOT'PAMMBI YYEBHO
TACIATITAHBI

« OOI1.07 Marematuka »

(HaMMEeHOBaHKE AMCLUIITUHBI )

1.1. leap 1 MecTO JMCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI IPOrpaMMBbl

Llens mucuuruinebl «Maremarukay: (Hanpumep: @opmuposanue npedcmasieHuii. 00
ucmopuu Poccuu xax ucmopuu Omeuecmea, 0CHOBHBIX 6eXax UCMOPUU, 8OCRUMAHUE OA308blX
HAYUOHAILHLIX YEHHOCMel, YB8AdCeHUs K UCTNOPUL, KVIbmype, Mpaouyusim).

JucnummmHa «MaTtemMaTukay BKIIOYeHa B 00s3aTENIbHYIO YacTh 00IIe00pa3oBaTeIbHOTO
HuKiIa 00pa3oBaTeIbHOW MPOrpaMMbl  MOATOTOBKM  CHELMAIUCTOB  CPEIHEro  3BEHa,
paspaborannoii B coorBercTBUU ¢ PI'OC CIIO no cneunansuoctu 38.02.08 Toprosoe aeno.

1.2. Ilnanupyembie pe3yJbTaThl 0CBOCHUS AU CHUIINHBI

PesynbTaThl OCBOEHUSI IUCIMIUIMHBI COOTHOCSATCS C IUIAHUPYEMBIMH pe3yJIbTaTaMu
OCBOGHUS 00pa30BaTEIbHOM IPOrpaMMBbl, IIPEICTABICHHBIMH B MaTpUIE KOMIIETCHIUH
BbImyckHuKa (11. 4.3 OIIOII-I).

B pesynprare u3ydeHus npeaMera y OOydarOIIMXCsS IOJDKHBI OBITH CHOPMHUPOBAHEI
JMYHOCTHBIE, METAIPEIMETHBIE U IPEIMETHBIC PE3YIIbTATHI.

[TpodeccronaabHO-OPUEHTUPOBAHHOE COJICPKAHUE PEANN3YETCSl B IPUKIATHOM MOJYIIe
Ha Marepuaie MPaKTHYECKUX 3aHSATHH, OPUEHTUPOBAHHBIX HAa (DOPMUPOBAHHE Yy OOYYAIOIINXCS
3HAaHMH W YMEHWH B OOJIACTM MAaTeMaTUKW, HABBIKM HMX TPUMEHEHHS B MPAKTHYECKON
po(hecCUOHATILHON e TENbHOCTH.

JIMYHOCTHBIE peE3yJIbTaThl

OcBoeHHe TporpaMMbl MpeIMeTa COMpPOBOXKIAETCS (POPMHUPOBAHUEM Y OOYYAIOIIMXCS
JTUYHOCTHBIX PE3yJIbTaTOB:

Tpa’xAaHCKOI'0O BOCIIUTAHUA:
YMCHUEC B33HMOI[C§ICTBOB3TB C COOUAJIBbHBIMM HHCTUTYTaMHW B COOTBECTCTBHU C HX
q)YHKI_II/I}IMI/I N Ha3HA4YCHUEM,

MaTPpUOTUYCCKOI'O BOCIIUTAHUSA:

HEHHOCTHOC OTHOIICHUEC K TOCYAAapCTBCHHBIM CUMBOJIaM, UCTOPUYCCKOMY U ITPUPOJHOMY
HACJICAUIO, IMaMATHUKAM, TpaaulusM HApPOIAOB POCCI/II/I, JocTwxkeHussMm Poccun B HayKe,
HCKYCCTBE, CIIOPTE, TCXHOJIOTUAX U TPYIC,

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUA:

CIOCOOHOCTH OLIEHUBATh CUTYALIUIO U PUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIEC HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OYyAYILErO;

OCTCTUYCCKOI'O BOCIIMTAHHA:

OCTETUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAA 3CTCTUKY 6BITa, HAaYYHOI'O U TEXHHUYECKOTO
TBOPYECTBA, CIIOpTa, TpyJda U OGIJ.IGCTBCHHBIX OTHOI.HCHPIﬁ;

TFOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHUC IIPOSABJIATH
KadeCTBa TBOp‘{CCKOﬁ JIMYHOCTH,

(bU3MYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh 3JI0POBOTO W 0Oe€30macHOr0 o0pas3a JKU3HU, OTBETCTBEHHOTO
OTHOILIEHHSI K CBOEMY 3/10POBbIO;

aKTUBHOE HENpPUATHE BPEIHBIX TMPHUBBIYEK M MHBIX (OpM TNpPUYMHEHHS] Bpena
(bu3nIeCKOMY U MICUXUYECKOMY 3/I0POBBIO;



TPYAOBOTO BOCITUTAHUSL:

TOTOBHOCTB K TPYly, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTh K  AaKTUBHOM  ACITEIHLHOCTH  TEXHOJOTHMYECCKOM W COIMAIILHOH
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJIHATH
TAKYIO JEATEIIbHOCTB;

HWHTEpPEC K Pa3IMuHbIM cdepaM MpoPecCHOHATHHONU ACATEILHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPAa30BaHUIO HAa MPOTSHKCHUM BCEH
JKU3HH,

9KOJIOTUYECKOTO BOCTIUTAHHUS:

C(bOpMI/IpOBaHHOCTB 3KOJIOTHYECKOU KYyJIbTYpbl, IOHHUMAHUC BJIMAHUA COLUAIBHO-
9KOHOMHYECKUX TPOIECCOB HA COCTOSIHHE TPUPOJHOM W COLMAIBHON Cpebl, OCO3HAaHUE
rI100aJIbHOTO XapaKkTepa IKOJIOTHIECKUX IpodIieMm;

AKTUBHOE HETIPHUATUE ICHCTBUIA, IPUHOCSIIUX BPEIl OKPYKaIOIIeH cpee;

YMCHUC IMPOrHO3UPOBATH H€6HaFOHpPI$ITHI)I€ OKOJIOTHYCCKUEC IIOCIICACTBUSA
NpeANPUHIMAEMBIX JICHCTBHIA, IPEIOTBPAIIATh HX;

LIEHHOCTH HAay4YHOT'O ITO3HAHMUSL:

C(OPMHPOBAHHOCTE MHMPOBO33PEHMsI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIINECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUANOre KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

OCO3HaHUE LEHHOCTH HAYYHOM JAESITEIBHOCTH, TOTOBHOCTh OCYIIECTBIATH POEKTHYIO H
UCCIIEN0BATEIBCKYIO NEATEIbHOCTh MHANBUAYAIBHO U B IPYIIIIE.

VYuuteiBasgs  crneuuuKy OpeaMera, JMYHOCTHBIE — pe3ylbTaTbl B IporpaMme
KOHKPETU3UPOBaHbI KaK:

JI1 - chopMUpPOBAHHOCTH TPEACTABJICHHN O MaTeMaTHKE KaK YHUBEPCAJHLHOM SI3BIKE
HayKH, CPEICTBE MOJIEIMPOBAHUS SIBJICHUM U ITPOLIECCOB, UAESIX U METOJAX MaTEMATHKH;

JI2 - noHMMaHHME 3HAYUMOCTH MAaTEMATHKH Ul HAydyHO-TEXHUYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOILEHHS K MaTeMaTHKe KaK K YacTH OOIIEeYeIOBEYECKOH KYJbTYphI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MaTEMaTUHYECKUX HJICH;

JI3' - pa3BUTHE JIOTMUECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpPaXEeHHS,
AITOPUTMUYECKON KYNbTYpPbl, KPHTUYHOCTH MBIIUIEHHS] HA YPOBHE, HEOOXOAMMOM i Oy ny1ei
npodecCHOHATIBLHOM 1eATeNbHOCTH, Ul POI0JIKEHNsT 00pa30BaHMs U caMOO0Opa30BaHMs;

JI4 - oBiageHHe MaTeMaTUYECKUMH 3HAHUSMU U YMEHUSMH, HEOOXOJUMBIMU B
MIOBCEIHEBHOM KW3HU, Ul OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAy4YHBIX JUCLMIUIMH U
JUCIUIUIMH TpO(EeCCHOHATBHOIO LHMKIA, A TOJydyeHUs oOpa3oBaHMs B 00JacTsAX, He
TpeOYIOUNX YriyOJIeHHOW MaTeMaTHUYECKOM MOIrOTOBKH;

JIS - TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
IPOTSKEHUH BCEU KU3HU;

JI6 - co3HaTeNnbHOE OTHOILIEHHE K HEIIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM
npodecCHOHATBLHON U 00IIECTBEHHOM 1€ATEIbHOCTH;

JI7 - TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOW M OTBETCTBEHHOM
JESTEIILHOCTH;

JI8 - TOTOBHOCTh K KOJUIEKTUBHOW palOOTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCae10BaTeNbCKON, MPOSKTHON U JPYrux
BUJIaX JESATENIbHOCTH;

JI9 - otHOomeHne K TPOo(decCHOHATBLHON ACATEIHPHOCTH KaK BO3MOXKHOCTH YYacTHS B
pEIIEHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIIMOHATLHBIX POOIeM.

Jlnist popMHpOBaHUS 3TUX PE3YIbTATOB Y 00ydaIOUINXCS (POPMUPYIOTCS YHHBEpCAIbHBIC
y4eOHbIE TCHUCTBUS:



- IIMPOKass MOTHBAIIMOHHAs OCHOBA Yy4YeOHOW MAESITENbHOCTH, BKIIOYAIOIIAS
COLIMANIbHBIC, Y4eOHO-TI03HABATEIILHBIC U BHEIITHHE MOTHUBBI;

- y4eOHO-TI03HABATEIbHBI HHTEPEC K HOBOMY y4eOHOMY Marepuairy u crnocobam
pelIeHHs HOBOH 3a/1a4H;

- OopucHTalWsA Ha INOHUMAHHUC IIPUYUH YCIICXa B yqe6H0171 ACATCIIbHOCTH, B TOM
YHCclie Ha CaMOaHAJIM3 M CAaMOKOHTPOJIb pe3ysibTaTa, Ha aHAJIU3 COOTBETCTBHUS PE3YJIbTATOB
TpeOOBaHUSM KOHKPETHOH 3a7a4u;

- CIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPHUTEPHEB YCHEIIHOCTH Y4eOHOH
JESITEIIbHOCTH;

- OpUCHTAIlMs B HPABCTBEHHOM COJICP)KAHHMH M CMBICIIE KaK COOCTBEHHBIX
MOCTYIKOB, TaK U MOCTYIKOB OKPYKAFOIINX JIFOJICH;

- pa3BUTHE STHYECKUX YYBCTB — CThIIa, BUHBI, COBECTH KaK pETYJISITOPOB
MOPaTbHOTO MTOBEACHHUS.

dopmuposanue Y'Y ]| npoBOAUTCS IPY TTOMOIIY PEIICHHS CICTYIONUX THITOBBIX 3a/1a4:

- o0ecrieyeHne BO3MOXKHOCTH CaMOCTOSITEJIbHOM IOCTAHOBKH IIeNieil M 3agad B
OpEeMETHOM  OOYYEeHUH, TPOCKTHOM H  Yy4eOHO-UCCICNOBATCIbCKOW  JEATEIBbHOCTH
00yJaromuxcs;

- o0ecrieyeHre BO3MOXKHOCTH CaMOCTOSITEIBHOTO BBIOOpAa O0YYArOIIMMUCS TEMIIa,
PEXUMOB U (POPM OCBOCHUS ITPEIMETHOTO MaTepHaa;

- o0ecrieyeHrEe HAJIMYUsl B 00Pa30BATEIBbHOM JESITEIBHOCTH COOBITHH, TPEOYIOIINX
0T 00yYaroIUXCcs MPEIbIBICHHUS MTPOAYKTOB CBOCH JESITEITHHOCTH.

MeTanpeaMeTHble pe3yJibTaThl

OcBocHHE TIPOrpaMMBI TIPEIMETa COMPOBOXKIACTCS (POPMUPOBAHHUEM Yy OOYUYAIONTUXCS
METAINPEIMETHBIX PE3YJIbTATOB:

1. OBnajieHre YHUBEPCATHHBIMU YICOHBIMU TIO3HABATEILHBIMA JCHCTBHUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

OTIPECIIATH SN JACATSILHOCTH, 33]1aBaTh MApaMETPhl K KPUTEPHH UX TOCTHIKEHUS;

BHOCUTH KOPPEKTHUBBI B JESATEILHOCTh, OIICHUBATH COOTBETCTBHE PE3yIbTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

0) 0a30BbIE UCCIIEIOBATEIbCKUE ICHCTBUS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOM AESITeNbHOCTH, HABBIKAMH
paspetnieHus npoodiem;

CIOCOOHOCTP ¥ TOTOBHOCTH K CaMOCTOATEILHOMY TIOMCKY METOJIOB peIlleHUs
MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

(dbopMUpOBaHHE HAy4YHOTO THUIA MBIIUICHUS, BIAJCHHE HAy4YHOH TEPMUHOJIOTHEH,
KITFOYEBBIMH MTOHSATHSAMHA H METOJIaMU;

BBISBJISITH TPUYMHHO-CIECCTBEHHBIC CBS3M W aKTyalU3UpOBAaTh 3aJady, BBIIBUTATH
TUIIOTE3y €€ peIICHMs, HAaXOJWUTh apryMEHTHI IS JOKa3aTeIbCTBA CBOMX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJYYEHHBIC B XOJC PpCEHICHHS 3aJa4d pPe3yJIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;

YMETh TEPEHOCUTh 3HAHHWS B IIO3HABATCIBHYIO W  MPAKTUYCCKYI0  00JacTH
KU3HEJEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICHU, TpeJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmanueii:

BIIQJICTh HABBIKAMH IIOJIYYCHHS HWH(POPMAIIMK W3 HWCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENILHO ~ OCYIIECTBJISATh TOWCK, AaHaJIW3, CHUCTEMATH3AIMI0 ¥ HHTEPHPETAIUIO
UHPOPMAIINN Pa3IMYHBIX BUJOB U (OPM IMPEICTABIICHHS,

UCIIONIb30BaTh CpeACTBAa WH(MOPMANMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B



pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30IacHOCTH, TUTHEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATHYECKHUX HOPM, HOPM WH(OPMAIIMOHHOW OE30ITaCHOCTH.

2. OBnaieHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUAMU:

a) obmeHme:

OCYILIECTBIISITh KOMMYHUKAIIMH BO BCeX chepax KHU3HU;

pacmo3HaBaTh HEBEpOAJIbHBIC CpPEACTBA OOINCHHUsS, MOHMMATh 3HAYEHUE COIUATBHBIX
3HAKOB, PAcIO3HABATh MPEANOCHUIKH KOHPJIUKTHBIX CUTYAallUH U CMSATYaTh KOH(IUKTHI;

BIIQJICTh PA3IMYHBIMH CITIOCOOAMH OOIIEHUS U B3aUMO/ICHCTBUS;

apryMEeHTHPOBAHHO BECTH TUAJIOT, YMETh CMAr4aTh KOH(MIMKTHBIE CUTYaIUH;

Pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

0) COBMECTHasl IeITCIIbHOCTD:

MMOHUMATh U UCTHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIBHON pabOTHI;

MPUHUMATh 1I€JIM COBMECTHOW JIEATENbHOCTH, OpPraHU30BBIBATH M KOOPJIMHUPOBATH
JNEHCTBUS MO €€ JOCTHIKCHMIO: COCTaBIISATh IJIaH ACHCTBHIA, pacHpeneNsiTh POJNU C y4ETOM
MHEHUM YYaCTHHUKOB 00CYXIaTh Pe3yJIbTaTbl COBMECTHOUN pabOTHI;

npeajaraTb HOBBbIE MPOEKTHI, OIEHUBATh HJEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSX pEAIbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

OCYILIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE IMIOBEACHHE B PA3JIUYHBIX CHUTYAlMsIX,
MIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITH MHUIIUATHBHBIM.

3. OBnaseHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBHUIMHU:

a) CaMOOpTraHU3aIUs:

CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIbHYIO JESATENbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYTUPOBATh COOCTBEHHBIC 3a7aud B O0Opa30BATEIbHOW JIEATEIBHOCTH U
JKU3HEHHBIX CUTYAIUsX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEIICHUs MPOOJIEMBI C YI€TOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHU;

JienaTh OCO3HAHHBINA BHIOOP, apTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW DSPYIUIHMH B Pa3HBIX
o0JacTsIX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYIbTYpPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

J1aBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BIIa/IETh HaBBIKAMU MTO3HABATENBHOM pehIeKCHU KaKk OCO3HAHMSI COBEPIIAEMBIX ACHCTBUIA
Y MBICIIUTEILHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;

MCIOJIb30BaTh IPUEMBI pe(hICKCUU IS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

B) YMOITMOHAIbHBIA WHTEJUICKT, MPEIOIaraloimuii copMupoBaHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AYMOIIMOHAILHOE COCTOSIHHE,
BHJICTh HAINPABJIEHUS PAa3BUTHS COOCTBEHHOW AMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aJalTHPOBATHCA K HSMOIMOHAIBHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIICH CTpEeMJICHHE K JOCTHIKEHHIO IEIH M YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

COIMATHPHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C IPYTUMH
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHMINKTHL,

T') IPUHATHE ce0s U APYTUX JIFOJICH:

MPUHUMATD Ce0sl, MIOHUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;



IIPUHMMATh MOTHUBBI M apryMEHTBl JpYrMX JIIOJed IpU aHaJIW3€e pe3yibTaToB
JESTEIIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIHOKH.

VuuteiBasg crnenuuKy IMpeaMeTa, MeETanpeIMETHble  pe3ylbTaTbl B IIpOrpamMme
KOHKPETU3UPOBaHbI Kak:

MI - yMeHue omnpenenarb LEeIu OEATEIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUM HX
JOCTUKEHMUS;

M2 - ymeHHE BHOCUTH KOPPEKTHBBI B JEATEIbHOCTH, OLICHHBATH COOTBETCTBHE
pE3yJbTAaTOB LIEISAM, OLEHUBATh PUCKH ITOCJIEICTBUI 1€ATENbHOCTH;

M3 - BiajgeHHe HaBbIKAMU Y4€OHO-MCCIIEOBATEIBCKONM M NPOEKTHOW NesITeIbHOCTH,
HaBBIKAMU pa3penieHust mpoodiiem;

M4 - crnocoOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHBIX METOJ0B [1I03HAHUS;

M5 — cnocoOHOCTh BBISIBISATH INPUYMHHO-CIIEICTBEHHbBIE CBS3M U aKTyaIU3UpOBATh
3a/1a4y, BBIIBUIaTh I'MIIOTE3y €€ PELICHHs, HaXOAWUTh apryMEHTbl Ul JI0Ka3aTeIbCTBa CBOMX
YTBEPXKACHUM, 3a1aBaTh ApaMETPbl U KPUTEPUH PELLICHUS;

M6 - croCOOHOCTh aHAM3WPOBATH MOJYYECHHBIC B XOJ€ PELICHHS 33/Ja4l PE3YNIbTaThl,
KPUTHYECKH OLICHUBATh UX JJOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

M7 - cnocoOHOCTh BBIIBUTATh HOBBIC HJIEH, IpeIiaraTb OPUTHHAIBHBIC MOIXOMABI U
peleHus,

CTaBUTb MPOOJIEMBI U 33auH, I0IYCKAIOIINE albTepHATUBHBIC PELLICHUS;

M8 - BnajseHue HaBbIKAMU MOJIY4YEHUs HH(DOPMAIMM W3 HUCTOYHUKOB Pa3HbIX TUIIOB,
CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO ~ OCYUIECTBJIATH  [OUCK, aHajW3, CUCTEMAaTHU3alUl U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMYHBIX BUJOB U (GOPM IIpEJICTABICHHUS;

M9 - CcHocCOOHOCTh OCYIIECTBISATH KOMMYHHUKAllMM BO BceX cdepax IKU3HH;
apryMEHTHPOBAHHO BECTH AMAJIOr, YMETh CMsr4yaTb KOH(JIUKTHBIE CHUTYaIlMH; PAa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

M10 - cnocoOHOCTP MOHMMAaTh W HCHOJB30BATH IPEUMYIIECTBA KOMAaHIHOM U
MHAMBUAYaJIbHON paboOThl; MPUHUMATh 1I€JIM COBMECTHOHM JESTENbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATh JECHUCTBUSA IO €€ JOCTHKEHHWIO: COCTaBIATh IUIAH JEMCTBHM, paclpeneisiTh
pOJIM C YYETOM MHEHUH YYaCTHHKOB OOCYXJaTh pe3ysbTaThl COBMECTHOW pabOThI; Mpeaarath
HOBBIE TIPOEKTHI, OLICHUBATh HIEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, NPAKTUYECKOU
3HAYMMOCTH; OCYUIECTBJISTh MO3UTUBHOE CTPATETUUYECKOE MOBEICHNUE B PA3IMUHBIX CUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

MI1 — yMeHHe CaMOCTOSITEIbHO COCTaBISITh IUIAH PEIIEHUS MPOOJIEMBI C YYETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U NMPeNOYTEHUH;

MI12 - crnocoGHOCTh JaBaThb OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBHI B
JEATEIIBHOCTh,  OLICHWBAaTh  COOTBETCTBME  pE3YyJbTATOB  LIENAM; BJIAJETh  HAaBBIKAMU
MO3HABATENIIbHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUH M MBICIUTEIbHBIX
IPOIIECCOB, UX PE3yJbTaTOB M OCHOBAHWH; HCIIOJIB30BaTh NpHEMbI peIeKCHU Ui OLIEHKU
CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

Jlnst GopMHpOBAHUS ITUX PE3YIBTATOB Y 00ydaronmxcs GopMHUPYIOTCS YHUBEPCAIbHbIE
ydeOHbIE TCUCTBUS:

Perynarusnaeie

- MPUHUMATDH U COXPAHATH YUEOHYIO 3a/1auy;

- YUNTHIBaTh BBIJCJIICHHBIE IPENOJABATEIEM OPUEHTHPHl JIEHCTBUS B HOBOM
yueOHOM MaTepuaje B COTPYAHHUYECTBE C MPENOJaBaTENIEM;

- IUIAHUPOBAaTh CBOU JEWUCTBUS B COOTBETCTBUM C IIOCTABJIEHHOM 3ajadeil H
YCIIOBUSIMU €€ pealin3allii, B TOM YHCIie BO BHYTPEHHEM IUIaHE;

- YYUTHIBATh YCTAHOBJIGHHBbIE IpaBWia B IJJAHUPOBAHUU M KOHTpOJe crocola
peleHus;

- OCYILIECTBJIATh WTOTOBBIM M IOLIATOBBIM KOHTPOJIb MO peE3yabTaTy (B cilydae



paboThl B MHTEPAKTUBHOM Cpeie MOJIb30BAThCS PEaKIMeil CpeIbl PeIIeHUs 3aa4n );

- OLICHMBAaTh MPAaBUJIBHOCTH BBIIIOJIHEHUS JEWUCTBUS HAa YPOBHE aJeKBAaTHOM
PETPOCIIEKTUBHOM OLIEHKHA COOTBETCTBHSI PE3Y/IbTaTOB TPEOOBAHUSAM [AaHHOH 3anaud M
3aJjauHoM o0nacTu;

- aJIeKBaTHO BOCIIPMHMMATD IIPEAJIOKEHUS U OLIEHKY ITpernojaBaTeiel, ToBapullei,
poauTeNen U APYrux JTOJCH;

- pas3nnyarh Croco0 U pe3yibTaT ACHCTBHS,

- BHOCHTb HEOOXOJIMMbIE KOPPEKTHUBBI B JCHCTBUE IOCIIE €ro 3aBeplIeHUs Ha
OCHOBE €ro OLEHKHM M Y4€Ta XapakTepa CICJIaHHbIX OMIMOOK, MCIOJb30BaTh INPENJIOKEHUS U
OLICHKH JJIsi CO3JaHMsI HOBOTO, Oojiee COBEpPILIEHHOTO pe3ylbTara, HCIOJIb30BaTh 3aIlMCh
(puxcamnuro) B nudpoBoii popme xoma U pe3yIbTaTOB PEIICHUS 33a/1a4r, COOCTBEHHOH 3BydJaIlei
peur Ha PyCCKOM, POJJTHOM ¥ MHOCTPAHHOM SI3bIKaX.

ITo3naBaTenbHbIC

- OCYIIECTBIISITh MOMCK HEOOXOAMMOW HH(GOpMAalUU Ui BBINOJHEHUS Y4eOHBIX
3aJJaHUii C MCIOJB30BAHWEM Y4YEOHOU JIMTEepaTypbl, SHIUKIONEANH, CIPAaBOYHUKOB (BKIIOYAS
JNeKTPOHHBIC, IUGPOBBIE), B OTKPHITOM HHPOPMAIIMOHHOM MPOCTPAHCTBE, B TOM YHCIIE
KOHTPOJIMPYEMOM NpocTpaHCcTBe VIHTEepHETa;

- OCYIIIECTBIISATh 3aNUCh ((puKcaiuio) BEIOOPOUHON HHPOPMAIIMH 00 OKPYKAIOIIEeM
MUpE U 0 cebe caMoM, B TOM 4ucie ¢ noMouibio nHecTpymeHToB UKT;

- UCIIONIb30BaTh 3HAKOBO-CHUMBOJIMUECKHE CpEACTBA, B TOM UHCIE MOJEIH
(BKJIHOYAsi BUPTYaJIbHBIE) M CXEMBI (BKJIIOUasi KOHIENITYaJIbHbIE) JUI PEILICHUS 3314,

- CTPOUTH COOOIIEHHS B YCTHOW U MUCbMEHHOHN (opMe;

- OpPUEHTUPOBATKLCS HA pa3HOOOpa3Ue CIIOCOOOB PEIICHHS 3a/1a4;

- OCHOBaM CMBICIIOBOTO  BOCIPHSATHS XYHO0KECTBEHHBIX U IO3HABATEJIbHBIX
TEKCTOB, BBLICIATH CYIIECTBEHHYIO MH(OPMAIMIO M3 COOOIICHWH pa3HBIX BUAOB (B IMEPBYIO
ouepe]ib TEKCTOB);

- OCYIIECTBIISITh ~ AQHAIW3 OOBEKTOB C  BBIACIIEHUEM  CYLIECTBEHHBIX U
HECYIIECTBEHHBIX PU3HAKOB;

- OCYIIECTBIISITh CUHTE3 KaK COCTABJIEHHUE 1I€JIOT0 U3 YacTeil;

- MIPOBOANTH CPAaBHEHHE, CEPUALIUIO U KIACCU(UKAIIUIO IO 33IaHHBIM KPUTEPHSIM;

- yCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBS3U B U3y4a€MOM KpyTe€ SIBJICHUI;

- CTPOUTH pacCyXkAeHus B (opMe CBSI3U NPOCTHIX CYXAEHUH 00 00ObeKTe, ero
CTPOEHUHU, CBOMCTBAX U CBSA3SIX;

- 0000mmaTe, T. €. OCYLIECTBIATh I€HEpaTU3alMi0 U BbIBEJCHHE OOIIHOCTU MM
LIEJIOT0 PsiJia WK KJIacca €IMHUYHBIX 0ObEKTOB HAa OCHOBE BBIJIEJIEHUS CYIIIHOCTHOM CBSI3U;

- OCYILECTBIISATh TOBEIEHUE I0JI MOHSATHE HAa OCHOBE PACHO3HABAHUS OObEKTOB,
BBIJICJICHUSI CYIIIECTBEHHBIX MPU3HAKOB U UX CHHTE3a;

- yCTaHaBIMBATh AaHAJIOTHH;

- BJIQJIETh PSIIOM OOIIMX MPUEMOB perieHus 3a1a4. KoMmMyHuKaTHBHbBIE

- aJIeKBaTHO MCIOJb30BATh KOMMYHUKATUBHbBIE, MIPEXK/IE BCETO PEUEBBIC, CPEACTBA
JUISL PEIICHUs Pa3IMYHBIX KOMMYHUKATHBHBIX 3a/1a4, CTPOUTh MOHOJOTUYECKOE BBHICKA3bIBAHUE
(B TOM dYHCJIE COMPOBOXKAAs €ro ayAuOBU3YAIbHOW MOAJEPIKKON), BIANETh IUATOTHYECKON
dbopmMoii KOMMYHHKAITMH, HCIOJIB3yS B TOM uyucie cpeactBa u wuHCTpymMeHTH UKT u
JMCTAHIIMOHHOTO OOILEHHS;

- JIOTTYCKaTh BO3MO>KHOCTh CYHIECTBOBAHMSI Y JIOAEH pazNUYHBIX TOYEK 3pPEHMUS, B
TOM YHCJI€ HE COBIMAJAIOIIUX C €r0 COOCTBEHHOM, M OPUEHTHUPOBATHCS HA MO3UIMIO MApTHEPA B
OOIIIEHUY 1 B3aUMOJICHCTBHU;

- YUUTHIBATh PA3HBIC MHCHHS M CTPEMHUTHCS K KOOPJAWHAINN PA3IMYHBIX TIO3HIIHNA B
COTPYJIHUYECTBE;

- (bopMynupoBaTh COOCTBEHHOE MHEHUE U MTO3UIIUIO;

- JIOTOBApUBATHCA U MPUXOAUTH K OOIIEMY PELIEHUIO0 B COBMECTHOM eATeIbHOCTH,
B TOM YHCJI€ B CUTYyalluU CTOJIKHOBEHUSI HHTEPECOB;



- CTPOUTH INOHATHBIC JJIs1 MAapTHEPA BBICKA3BIBAHUS, YUUTHIBAIOIINE, YTO HApTHED
3HAET U BUJIMT, a YTO HET;

- 3a/1aBaTh BOIPOCHI;

- KOHTPOJINPOBATh ACHCTBUS NAPTHEPA;

- MCII0JIb30BAaTh PEYb ISl PErYJISLIUN CBOErO JEHCTBUS;

- aZIcKBaTHO MCIIOJIb30BaTh pEUYEBBIE CPEACTBA I PELICHHS Pa3InYHbIX
KOMMYHHMKAaTUBHBIX 3a/lad, CTPOUTh MOHOJIOTUYECKOE BBbICKa3bIBaHME, BJIAJETh JHUAJIOrMYECKON
dbopmoii peun.

®opmuposanue Y'Y [ IpoBOAUTCS IIPU IIOMOLIY PELICHUS CIEAYIOMNX TUIIOBBIX 3a/1a4:

- MOJINIUCIMILIMHAPHBIE U METANPEIMETHBIE IOTPYKEHUSI U UHTEHCHBBI,

- METOA0JIOTUYECKHE U PHITOCOPCKUE CEMUHAPHI;

- yueOHO-HCcCIeIoBaTeNNbecKkasg paboTra 0OydaromMXcsi, KOTOpas MpEeAroJiaraet
BBIOOP TEMAaTHKU MCCIIEOBAHMS, CBSI3aHHOW C HOBEMIIMMU JOCTH)KCHUSMU B OOJIACTH HAYKU U
TEXHOJIOTHi;

- KOMIUIEKCHBIE 3aJ]aud, HAlpaBJCHHbIE Ha pEIIeHHUE aKTyaldbHBIX Mpoliem,
JeKanmMx B ONvkaiimeM OymaymeM oOydaromuxcs: BEIOOp nanpHeWmeld o0pa3oBaTebHON WIH
paboueii TpaeKTOPUH, ONPEIeIICHNE )XKU3HEHHBIX CTPAaTeTui U T.11.;

- [OJIyueHUE  MPEAMETHBIX  3HAHUW B CTPYKTypaX,  aJbT€pPHATUBHBIX
00pa3oBaTeNbHOI OpraHu3alliy: y4acTHe B JUCTAHIIMOHHBIX KOHKYpCaX U OJIMMITHAAX;

- CaMOCTOSITENIbHOE OCBOCHHE TJIaB, Pa3eiioB U TEM y4eOHOTO MPEIMETa;

- CaMOCTOSTENIbHOE B3aUMO/ICICTBUE c HMCTOYHHKAMU pecypcoB:
UH(POPMALMOHHBIMHA UCTOYHUKAMH, (POHIaMU, IPECTABUTEISIMU BIACTH H T.IL.;

- CaMOCTOSTENIbHOE YIPABJICHUE PECYPCAMU, B TOM YUCIIE HEMATepUaIbHbIMU;

- Ipe3eHTalMsl pPe3yibTaTOB MPOEKTHOW padoThl Ha pa3iMyYHbIX JTanax ee
peanuzauuu

IIpeameTHbIE pe3yJbTATHI
TpeGoBaHust K TpPEAMETHBIM pPE3yJIbTaTaM OCBOCHHS YIUIYOJICHHOTO Kypca Y4eOHOro
npeamera OOIL.07 MaTtematuka:

I11 - ymeHue omepupoBaTh MOHATHSIMH: OINpEAEICHHE, aKCHOMa, TeopeMa, CIEACTBUE,
CBOWCTBO, MPU3HAK, J10KAa3aTeIbCTBO, PABHOCUIIbHbBIE (DOPMYIUPOBKU; YMEHHE (HOPMYIHPOBATH
oOpaTHOE€ U MPOTHUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJl MaTeMaTH4YeCKOM MHIYKIMH;, IPOBOAMUTH JTOKA3aTENIbHBIE PACCYKICHUS
IIPU pEIIeHNH 3a/1a4, OLIEHUBATh JOTMUECKYIO IPABMIIBHOCTD PACCYXKACHHUI;

I12 - ymenue onepupoBaTh MOHSATUSMU: MHOXKECTBO, IOJAMHOYKECTBO, OIEpPALMU Haj
MHO’KECTBAaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ajs ONHCAHUA
peaJbHBIX TPOLIECCOB U SABICHWNM M TNPH pEIICHUH 3a7ady, B TOM 4YHCIEe U3 JPYTrUX Yy4eOHBIX
MPEIMETOB;

I13 - ymeHnue omnepupoBaTh MOHATHAMU: Tpad, CBA3HBIA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHME 3a7aBaTh M OMHCHIBaTh Ipadbl Pa3IUYHBIMHU CIIOCOOAMH; HCIIOJIB30BATh
rpadsl Ipu pereHuy 3aaay;

I14 - ymenue cBOOOJHO OMEPHUPOBATH MOHATUSMH: COUETaHUE, MEPECTAHOBKA, YHMCIIO
COUYETaHMM, 4YMCIO NepecTaHOBOK, OMHOM HbIOTOHA; yMeHHWE NPUMEHSATh KOMOWHATOpHBIE
(akThl U pacCy>KIeHUS Ul PELIeHUs 3aj1ay;

I15 - ymenue onepupoBaTh MOHATHUSMHU: HATYPAIBHOE YMCIIO, IEJI0€ YUCIIO, OCTATOK IO
MOJYJIIO, PAlMOHAIBHOE YHWCIIO, UPPAMOHAIBHOE YHCIIO, MHOXECTBA HATYPaJIbHBIX, IICNIBIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE MCIOJIb30BaTh MPU3HAKU JIEIUMOCTH,
HAaWMEHBIIMKA OOIUI JeNUTelb M HaWMEHbIlIee oOIee KpaTHoe, anropuT™ EBkiauma mpu



pCeICHUU 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MTO3UTTUOHHBIMU CUCTEMAMMU CUUCIICHUS

I16 - YMCHUC CBO6OI[HO OIICpUPOBATH IMOHATHUAMU. CTCICHBb C MLCJIBIM IIOKA3aTCIIEM,
KOpPCHb HaTypaHBHOﬁ CTCIICHU, CTCICHb C palMOHAJIbHBIM II10Ka3aTesiceM, CTCIICHb C
HeﬁCTBHTCHBHBIM (BCH.[CCTB@HHBIM) IIOKa3aTcCJICM, J'IOl"apI/I(i)M Juciia, CHHYC, KOCMHYC U TaHI'CHC
IMPOU3BOJIBHOI'O YHCJIA,

I17 - ymeHue onepupoBaTh HNOHATHSAMM: TOXKAECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHMUE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMa YPABHEHUN M HEPABEHCTB, PABHOCWIBHOCTb YpPaBHEHUH,
HEPaBEHCTB U CHUCTEM, pALMOHAIBHBIEC, HPPALMOHAIBHBIC, II0KAa3aTCIIbHBIC, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M CHCTEMbI; YMEHHUE PElIaTh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOILBIO Pa3IMYHBIX IPUEMOB; PELIaTb YpaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IIAPAMETPOM; IPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHHs] MaTeMaTUUECKUX 3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00J1acTel HayKU U peaslbHOM KU3HH;

18 - ymenme cB0OOOIHO ONEpUpPOBATH MOHATUAMU: TpaPuK QYHKIIUHU, 0OpaTHAs QYHKIIHSA,
KOMITO3UIUS (YHKIWN, JTUHEHHAas (QYHKIUS, KBaapaTHyHas (YHKIHWS, CTETIeHHass (YHKIUS C
HEeIbIM  [IOKa3aTeleM, TpPUTOHOMETpudeckue (yHKIUHM, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMY, TTOKa3aTeNbHas U Jorapupmuueckas QyHKIUU; YMEHHE CTPOUTh rpaduku (QyHKINH,
BBITNOJHATH MpeoOpa3oBaHus rpaguKoB (yHKITHII;

YMEHHE HCIONIb30BaTh rpaduku (QyHKIWMHA Ui U3ydeHHs MPOLECCOB M 3aBUCHMOCTEH
OpU pPELIeHWH 3a7ad M3 JPYIHX Y4eOHBIX IPEeIMETOB M M3 PpEeaJbHOW KHU3HM; BbIpaXaTb
(dbopMysaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU;

yMEHHE CBOOOJHO ONEPUPOBATH MOHATUSMHU: UYETHOCTb (YHKIMH, MEPHOIUYHOCTD
(GyHKINU, OrpaHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTh (YHKIHUH, 53KCTpeMyM (YHKIIHH,
HauOoJblllee W HaUMEHbIIee 3HaueHus (YHKIUKM Ha TPOMEXKYTKE, YMEHHE TMPOBOJUTH
ucciea0BaHue QyHKINN;

YMEHHME UCIONB30BaTh CBOWCTBA M TpaduKu (QYHKIUA sl pelleHus ypaBHEHH,
HEPAaBEHCTB M 3aJlady C MapaMeTpaMH; U300paxarh Ha KOOPAMHATHON TUIOCKOCTH MHOXKECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

I19 - ymeHue CcBOOOAHO  ONEPUPOBATh  MOHATUAMHU:  IOCIEIOBATEIBHOCTD,
apudmernyeckas Iporpeccusi, TIeoMeTpuyecKas Iporpeccus, OECKOHEYHO YyObIBarolas
reoMeTpHUUecKas MPOTrPECCHsl; YMEHHE 3aaBaTh IIOCIEN0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO

PEKYPPEHTHBIX POpMYIT;

IT10 - ymeHue onepupoBaTh MOHATUAMU: HETPEPBIBHOCTH (DYHKIIMM, aCUMIITOTHI Ipaduka
¢byHKIIMKM, TiepBas M BTOpas MpOW3BOJHAS (DYHKLWHU, T€OMETPUYECKUN U (PU3UUECKUN CMBICIT
POM3BOJIHON, TepBOOOpa3Hasi, ONpEAETCHHbIM WHTErpaj; YMEHHE HaXOJUTh AaCHMOTOTHI
rpadpuka (QyHKIHMU; yMEHHE BBIUUCISTH MPOWU3BOJHBIE CYMMBI, MPOWU3BEACHUS, YaCTHOTO U
KOMIO3UIMHN (QYHKINHA, HAXOAUTh YpaBHEHUE KacaTelbHOU K TpaduKy QyHKINH;

YMEHHUE HCIOJIb30BaTh MPOU3BOAHYIO JJIsl UCCIEA0BaHUS (YHKUUH, AT HAXOXKICHHUS
HAWTYYIIIero peleHus B MPUKIAJHBIX, B TOM YHCJIE CONUAITBHO-YKOHOMUYECKUX W (PU3UIECKUX
3ajadax, /Ui ONpeAeTCHUs CKOPOCTU M YCKOPEHUs; HaXOMUTh IJIOMIATd M 00beMbl (uryp c
MIOMOIIIFI0 MHTETpaia; MPUBOIUTH MPHUMEPHl MAaTEMAaTHYECKOTO MOACITHPOBAHHS C ITOMOIIBIO
TuddepeHMaIbHbIX YpaBHEHUH];

111 - ymeHuwe omnepupoBaTb HOHATHAMHU: KOMIUIEKCHOE YHCIO, COIPSYKEHHBIE
KOMILJIEKCHBIE YMCJIa, MOAYJb U apryMEHT KOMIUIEKCHOT'O 4Hcia, opMa 3arrucu KOMIUIEKCHBIX
yucen (TeoMeTpuyecKkas, TPUTOHOMETpHUUYECKass H anredpandeckas); yMeThb IPOU3BOIAUTH



aqu)MeTqucxne IIGfICTBPIH C KOMIUJICKCHBIMU YHUCJIIaMU, MPUBOJUTH MPUMCPBI HUCIIOJIB30BaHUA
KOMIIJICKCHBIX YHUCECII,

I112 - ymenue cBOOOJHO ONEPHPOBATH MOHIATUSMH: CpeaHEe apu(pMeTHIecKoe, Mearana,
HauOoJIplllee U HAauUMEHbIee 3HAueHMs, pa3Max, AUCIEpPCHsl, CTaHAAPTHOE OTKJIOHEHHE I
ONMCAHUS YMCIOBBIX JIaHHBIX; YMEHUE HCCIIEO0BAaTh CTaTUCTMUECKHUE JAHHBIE, B TOM YHUCIE C
IpPUMEHEHHEM TIpaUuecKuX METOJOB M 3JEKTPOHHBIX CPEICTB; IpadUyecKd HCCIeI0BaTh
COBMECTHBIE HA0IIIOJICHHS C TIOMOIIBIO TUarpaMM pacCeMBaHMS U JIMHEHHOHN perpeccuu;

I113 - yMeHue HaxXOIUTh BEPOSITHOCTH COOBITUH C HCIOJIB30BaHUEM TpaHuUECKUX
METOJIOB; TPUMEHSTh ISl peuieHus 3aaad (GOpMyIbl CIOKEHUS M YMHOKEHHUsS BEPOSTHOCTEH,
dbopmyny monHON BeposTHOocTH, Gopmyny bepHymin, komOuHaTopHBIE (GakThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEAThHBIX COOBITHH; YMEHHE ONEPUPOBATH MOHATHSAMH: ClydaiiHas
BCIMYMHA, pACIPE/CICHUE BEPOSITHOCTEH, MaTeMaTHYeCKOe OXHJIaHUE, JHUCIEpCUs U
CTaH/JAPTHOE OTKJIIOHCHHE CIIYYalHOW BEIMYWHBL, (YHKIUU PACHPEICICHUS W TUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTeJIbHOTO W HOPMAaJIbHOTO pacClpeleiCHui; YMEHHE HCIIOJb30BaTh
CBOMCTBA M3yYEHHBIX PACIPEICICHUHA IS PEIICHHs 3a/]a4; 3HAKOMCTBO C IMOHSATUSMH: 3aKOH
OOJNBIIUX 4YKCEJ, METOJbl BBIOOPOUYHBIX MCCICIOBAHUN; YMEHUE TPUBOJIUTH IMPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIITUX YMCEI B IPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX;

I114 - ymenue cBOOOJHO ONEPUPOBATH HOHATHUSAMH: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUM Yroj, JBYI'PaHHBIA yroJl, TPEXIPaHHBIA yrod,
IepeceKaloIIrecs, MapauleJbHble U  CKPELIMBAIOLIMECS MpsAMbIE, MNapajUIeIbHOCTh U
NEPIEHIUKYJIAPHOCTD MPSAMBIX U IJIOCKOCTEH, Yrojl MEXKAY NPSMBIMH, YTroJl MEXKIYy NpPsAMON U
IUIOCKOCTBIO, YTOJ MEXKY IJIOCKOCTSAMU; YMEHHUE UCII0JIb30BATh MIPU PELICHUH 33]a4 U3yYEHHbIE
(bakThl U TEOPEMBI IJITAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYXKAIOILEM MHPE;
YMEHHME ONEpUPOBATH MOHATUSIMH: MHOTOIDAaHHUK, CEUYEHHWE MHOIOIPAHHHKA, MPAaBHJIbHBIN
MHOTOTpaHHMK, MTpU3Ma, TUpaMuaa, GUrypa u MOBepXHOCTh BpallleHHs, IWINHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHMs] KOHyca M ULWJIMHApA, MapajljlesibHble OCH WU
OCHOBAaHHIO, CEUEHHE IIapa, IIOCKOCTb, Kacaromasicss cdepsl, IMIMHApA, KOHYcCa; YMEHHE
CTPOUTh CEYEHHE MHOTOTpPaHHMKA, H300pa)kaTb MHOTOTPaHHHMKH, (UIYpPhl M MOBEPXHOCTU
BpaIllEHUs, UX CEYEHHUs, B TOM YHUCIIE C MOMOILIBIO AIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHATH
CBOICTBa reOMETPUYECKUX (PUTYp, CAMOCTOSTENILHO (POPMYJIMPOBATH OMPENEICHUS U3ydaeMbIX
¢buryp, BeIIBUTaTh TUIIOTE3bI O CBOICTBAX M MPU3HAKAX I'€OMETPUYECKUX (Uryp, 000CHOBBIBATh
WIHM OINPOBEpraTrh MX; yMEHUE MPOBOJUTH KIACCU(PUKALUIO (UIYp MO pa3IudHbIM MpHU3HAKaM,
BBINOJIHATH HEOOXOMMBIE JOMOTHUTEIbHbBIE TOCTPOCHHUS;

I115 - ymenue cBOOOHO ONEPUPOBATH MOHATHAMMU: IUIOMIAL (UTYpBl, 00beM (DUTYpHI,
BEJIMYMHA yIJa, PACCTOSHUE OT TOYKH /10 INIOCKOCTH, PACCTOSTHUE MEXy NPSMBIMH, PACCTOSHUE
MEXy MIOCKOCTSAMH, IUIOMIAAb cGepbl, MIOMAAb MOBEPXHOCTH MUPAMMJIbI, IPU3MBI, KOHYCA,
WIMHAPa, 00beM KyOa, IPSIMOYTOJIBHOTO Mapajieienumnesaa, NupaMusl, TPU3Mbl, WIMHAPA,
KOHYCa, Iapa; yMEHUE HaXOIUTh OTHOIIIEHHE 00beMOB MOJA00HBIX (PUTyp;

I116 - ymeHue cBOOOHO ONEpUpOBaTh MOHATUSAMHU: JBM)KEHHE, MapaJUIeIbHbIN MepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, NMpeodpazoBaHMe 1000, MOJ00HbIE
burypsl; yMEeHHE pAaclo3HaBaTh paBHble U TMOJOOHBIE (UTYphl, B TOM 4HCIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIIOIb30BaTh TI'€OMETPUUECKHE OTHOIIECHUS, HAaXOIUTh
reoMeTpUYECKHe BEIMYMHBI (UIMHA, yrojl, IJIoIaab, 00beM) IMpHU PEIIeHUU 3aad U3 JIPYrux
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH;

[117 - ymeHue cBOOOJHO ONEPUPOBATh MOHATUSAMU: MIPSAMOYTOJIbHASI CCTEMa KOOpIMHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpa Ha
YHCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE NPOM3BEAECHUE, BEKTOPHOE IIPOU3BEICHHUE,
Yroa MEXAYy BEKTOpaMH; YMEHHME HCIIOJIb30BaThb BEKTOPHBIM M KOOPAWHATHBIA METOX s



pelIeHusT TEeOMEeTPUYECKHX 3a7ad M 3a7ad JAPYruX YYeOHBIX IPEeIMETOB; OIEpPHUpPOBATh
MOHATHSMU: MaTpuua 2 X 2 U 3 X 3, onpeAenuTedb MATPUIbl, T€OMETPUUECKUNA CMBICI
OIpeAEIUTENS;

I118 - ymeHHe MOIENMpOBaTh PEAbHBIE CUTYallUH Ha SA3bIKE MAaTEMATHKH; COCTABIIATH
BBIPDAKCHMSI, YPABHEHUS, HEPABEHCTBA M HX CHCTEMBI 0 YCIOBUIO 3aJaud, MCCIEI0BATh
IIOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOIy4YEHHBIN
pe3ynbTaT; CTPOMTh MAaTEMaTUYECKHE MOJEIM C IOMOLIBI0 T€OMETPUYECKUX IIOHATUU H
BEIIMYUH, DPEIIATh CBA3AHHBIE C HUMHU IIPAKTUYECKUE 3a1a4dd; COCTaBIIATb BEPOSITHOCTHYIO
MOJIEJIb U UHTEPIIPETUPOBATH NIOJIYYCHHBIA pe3ysbTaT; peuarh IPUKIaAHbIe 3a1a4d CPEACTBAMU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKOTO U  (PU3HUECKOro
Xapakrepa;

I119 - ymeHue BbIOMpPATh MNOAXOIAIIMI METOA A pPELICHUs 3aJa4yd; IIOHUMaHHE
3HAUUMOCTH MaT€MaTUKU B HU3YYEHMM IPUPOJIHBIX U OOILIECTBEHHBIX IMPOLIECCOB U SIBICHU;
YMEHHME PpAacCIO3HABaTh IPOSIBIICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHME INPUBOAMTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHM POCCUMCKONM U MUPOBOM MATEMATUYECKOW HAYKH.

2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Buj yue6Hoii padoThl O06bem yacoB
O0beM 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMeTa 274
B TOM YHUCIJIE:
OCHOBHOE cO/Iep:KaHue: 222
B TOM YHCIJIE:
- TEOPETUIECCKOE 00yUCHHE 78
- IPAKTUYECKUE 3aHATHUS 144
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue 12
NPHUKJIATHOTO0 MOXYJIfA):
B TOM YHUCIJIE:
- IPAKTUYECKHUE 3aHATH 12
CaMoOCTOsITeIbHAsA padoTa 36
IpomexxyTounas arrectanus (nuddepeHHPOBAHHDII 3a4€T, IK3aMEH) 4




2.2 COAEP) KAHUE JUCHUIIJIMHBI

HanmenoBanmue Conep:xanue yueOHOro MaTepuasia M (pOpMbl OPraHU3AUMHU AeSATeIHLHOCTH 00y4aI0 N XCHA Oo0bem Koabl
pasaeJioB B Yacax | pe3yJbTaro
U TeM B OCBOEHUS
10J0)11
1 2 3 4
Pa3nea 1. Anreopa. 134
Conep:kanue y4eOHOT0 MaTepHuaJia JI1, M6, M8,
Tema 1.1.BBenenmne. | 1 Maremarnka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAITMOHHBIX TEXHOJIOTHSIX U 2 MI11, I11,
MPaKTUYECKOU JesTenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKH [IPU OCBOCHUU I119
npodeccuit CI1O u cneunansHocreit CIIO.
Coaep:xanue yue0HOro MaTepHaJia
1 MmuoxecTBo uncen. Llensie n panmonanbhbie yncia. JleicTBUTeIbHbIC YncIa. 2 JI1, J14, 112,
KommiekcHbie uncna. [IpuGnmkeHHbIC BHIYUCICHHUS. I15, I111
Tema 1.2. DopMyJIbl COKPAILIEHHOTO YMHOKEHHUSI.
PazBurTne IlpakTHYeckne 3aHATHA
INOHATHUA O 1 ApI/I(bMeTI/IquKI/Ie JIEUCTBUS HaJ YMCIaMU, HAaX0XKJACHUE HpI/I6J'II/I>I(eHHBIX 3HAYECHUH
qucie. BEJIMYUH U MOTPEITHOCTEH BBIYMCIICHHH (a0COIFOTHOM U OTHOCHTEIILHOM ), CPAaBHCHHE 2 JI1, J14, 115
YUCJIOBBIX BBIPAKEHU.
2 [Tpeobpa3zoBanue palvoHaIBbHBIX BbipaxeHH. [Ipumenenne Gopmyn cokpaieHHOro 4 JJI4M11,117
YMHOXK€HHMsI. Perienne painoHaaIbHbIX YpaBHEHUN U HEPABEHCTB.
Coaep:xanue yueOHOTro MaTepHaJia
1 Oynkiuu. O6acTh ONpeeIeHNss 1 MHOXKECTBO 3HaUeHUH; rpaduk QyHKmu,
noctpoeHue rpadpukoB QyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
Tema 1.3. ®ynkunu CaoticTBa GyHKIIMHM. MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,
U rpauKH. nepuoAnYHOCTh. CriocoObl 3a1aHus QyHKIUY.
[TpomexyTkH Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIIEe U HAUMEHBIIIEEe 3HAUYEHUS, TOUKU 6 JI3, M1, 118

skcTpemyMa. I'paduueckast unrepnperanus. [[pumepsl QyHKIMOHATBHBIX 3aBUCUMOCTEN
B peaJIbHBIX Mpolieccax U ABIEHUIX. ApupMeTHdecKre onepaunu HaJ QyHKIUAMH.
[ToHsiTHE O HETIPEPBIBHOCTH (YHKIINH.

Crnoxnas ¢pyakuus (kommnosuius). O6parusie pyHkimu. O01acTh onpeaeneHus u
o0nacth 3HaueHu oOpaTtHoll pyHkumu. ['paduk obpaTHON QyHKIIMU.

[TpeoOpazoBanus rpadukoB. [lapamiensHbIil IEPeHOC, CUMMETPHS OTHOCUTEIHLHO OCei
KOOPJIMHAT U CHMMETPHUS OTHOCHTEIILHO HadaJia KOOPJAWHAT, CHMMETPHUSI OTHOCUTEIHHO




\ NPSMON Y = X, PaCTSHKEHHE M CKaTUE BJIOJb OCEH KOOPJMHAT.

HpaKaneCRne 3aHATHSA

1 ITprmeps! 3aBUCUMOCTEN MEKy IEPEMEHHBIMH B PEAJIbHBIX IIPOLIECCAX U3 CMEKHBIX
mucuuruinH. Onpenenenue Gynkuil. [Tocrpoenne u utenne rpagukoB yHKITHIA. 12 JI7, M11,
UccnenoBanue ¢pynkuuu. CBOMCTBA JIMHEHHOM, KBAAPATUYHOMN, KyCOYHO-JIMHEHHON 1 M3, 118
npoOHo-nHEHHON (yHKuMA. HenmpepsiBHBIEC U TeproanYecKre (QyHKIIUH.
ITpeoOpa3oBanus rpaduka pyHkuuu. 'apmonnyeckue konebdanus. [Ipukinannele 3agaun.
CamocrosiTesibHast padoTa. 2 JI7, M11,
PaboTa ¢ yueOHOI 1 cripaBOYHOM JTUTEpaTypoi, paboTa ¢ KOHCIIEKTOM JICKIIUM, PEIICHHUE M3, I18
yIpakHEeHHH 1o 00pasily, MOATr0TOBKa peepaToB U COOOIICHUH.
Conep:kaHue y4eOHOT0 MaTepuaJia
1 Kopuu u crenenn. KopHu HaTypaJIbHOHM CTENIEHU U3 YMCIIAa U UX CBOWCTBA.
HppauroHanbHbIEe ypaBHEHMUS.
Crenenu ¢ pauMoHaIbHBIMU IIOKA3aTENSIMU, UX CBOMCTBA. CTENEHU € AEUCTBUTEIbHBIMU
nokasareisiMu. CBOIicTBa CTENEHN C JeHCTBUTEILHBIM HoKa3aTeieM. IlokasarenpHas 10 JI4, 111, 116,
¢ynkuus. [TokazaTenbHble ypaBHEHUS! M HEPABEHCTBA. 117
Jlorapudwm. Jlorapudm gucia. OCHOBHOE JIOTapHUPMUIECKOE TOKACCTBO. JleCATUIHBIE U
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapupmamu. Ilepexon k HoBoMy
Tema 1.4. Kopnu, ocHoBaHu0. Jlorapudmudeckas ¢pynkuus. Jlorapupmuyeckue ypaBHeHUs U
CTeNeH! U HEPABEHCTBA.
Jorapu¢pmsl. IIpakTnyeckue 3aHATHS 4 J14, M2, M7,
1 Belunciienue u cpaBHEHHE KOpHEW. BolnonHenue pacueTos ¢ pagukanaMmu. Pemienue I16, I17
VPPALMOHATIBHBIX YPaBHEHHUIA.
2 HaxoxneHne 3Ha4eHM CTEeNeHel ¢ pallMoHalIbHBIMU MOKa3aTesiMu. CpaBHEHME
crenieneid.  [IpeoOpa3zoBaHusi  BBIp@XEHUW, COJAEpXKAIIMX  CTerneHu. PemieHue 6 J14, M2, M7,
IIOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB. 116, I17
3 Haxoxaenue 3HaueHui norapudma 1o npou3BoiIbHOMY ocHOBaHUIO. [lepexoa oT ogHOrO
OCHOBaHus Jorapudma k apyromy. CpaBHenue sorapudmos. JlorapupmupoBanue u 6 J14, M2, M7,
MOTEHIMPOBAHUE BBIPAKEHUM. 116, I17
Penienue norapuMuieckux ypaBHEHHM U HEPaBEHCTB.
CamocrosiTe/ibHasi padoTa. JI4, M2, 116,
Pabora ¢ yueOHOIi 1 cipaBOYHOM TUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKIIUH, pelieHue 2 117

yhnpaxxHeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

Tema 1.5. OcHOBBEI
Tpl/IFOHOMeTpI/lH.

Coaep:xanue yueOHOro MaTepHaJia

1

Pangnannas MEpa yrijia. CI/IHyC, KOCHHYC, TAHI'CHC M KOTAHTI'CHC YTJIA. 3Haku CHHYCA,




KOCHHYCa, TAHI'CHCA U KOTAHI'CHCA 110 YCTBCPTAM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA. 8
®opmyiibl ipuBeaeHUs. Popmyiibl crnoxeHus. DopMyiibl IBOMHOTO yria. @opmyiibl M9, I11, 116,
MOJIOBUHHOIO yIJia. 117
[IpeoOpa3oBaHue CcymMMbl TPUTOHOMETPUYECKHUX (DYHKIMI B IpOU3BEACHUE WU
IIPOU3BENICHUS B CYMMY.
[TpeoOpa3oBaHus MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.
Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpapuKH.
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUM TPUTOHOMETPUUYECKUX  (DYHKIHIA.
OO6parHble TpUuroHoMeTpudeckne GyHKIUU. APKCUHYC, apKKOCHHYC, QpKTaHT€HC U
apKKOTAaHI'EHC.
[Ipocreiimme TPUroHOMETPUYECKHUE YPABHEHUS.
Penienyre TpUroHOMETPUUYECKUX YPABHEHUM OCHOBHBIX TUIIOB.
[IpocTeiimme TPUroHOMETPUYECKHE  HEPABEHCTBA.
IIpakTH4yeckue 3aHATHS
1 Pannannslil MeTOA U3MEPEHUS YIJIOB BPAILLIEHUS U CBSA3b C IPaJAyCHON MEPOM.
[Tpumenenue dpopmyin i npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUH. 14
[Ipocreiimme TpPUroHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA. JI8, M7, 116,
Penienne TpUroHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB. 117
Coaep:xanue yueOHOT0 MaTepHaJia
1 [TocnenosarensHocTH. CriocOOBI 3aJaHUS U CBOMCTBA YMCIIOBBIX MOCIEI0BATEIbHOCTEH.
Tema 1.6. Hauana [Tonsatue o npenene nocnenoBaTenbHOCTH. CyIeCTBOBAHHE Mpe/eia MOHOTOHHOM
MATeMaTH4Y€eCKOr0 OrpaHMUYEHHON MociieoBaTeabHOCTH. CyMMHpPOBaHHUE MOCIIEI0BATEIBHOCTEN.
aHaJM3a. [IpousBonnas. [lonarue o mpou3BoIHON PYHKIINU, €€ TEOMETPUUECKUM U (PU3HUECKU
IIponsBonnasn u eé CMBICJI. YpaBHEHHE KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIE CyMMBI, pa3HOCTH, 6 JI2, 111, 119,
NpUMEHEeHue. IIPOU3BEIeHNUs, YacTHOTO. [Ipon3BO/IHbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH. 110

[TpousBonHas cnoxHoi GyHKIMHU. [IpMeHeHe TPON3BOIHON K UCCIIEI0BAaHHIO
¢byHKIMI 1 ocTpoeHuto rpadukoB. Bo3pactanue u yObiBaHUE (YHKIIHM, COOTBETCTBUE
BO3pacTaHMs U YObIBaHMs (DYHKIMI 3HAKY IPOU3BOJHOM.

IIpakTnyeckue 3aHsaATHS




YucnoBasi MOCIENOBATENbHOCTh, CHOCOOBI €€ 3a/JaHus, BBIUMCICHUS WICHOB
nocyenoBareabHOCTH. Haxoxkaenue npejena nociaeaoBaTebHOCTH.
[TpaBuiia u popmynsl quddepeHIpoBaHus, Ta0INIIa TPOU3BOIHBIX dJIEMEHTAPHBIX

byHKIN. 14
MexaHu4eCcKUil 1 TEOMETPUYECKUM CMBICI MPOU3BOJHOM. Y paBHEHUE KacaTEIbHOM B M2, M11,
obmiem Buze. Mccrenoanre GpyHKIMK ¢ TOMOIIBIO MPOU3BOAHON. HaxoxaeHne 110, 1118
HauOO0JIBIIET0 U HAMMEHbILIErO 3HAYCHUS PYHKIIMH.
Conep:kanue y4eOHOT0 MaTepuaJia
1 [TepBooOpasnas u unTerpai. [IpuMeHneHue onpeneIeHHOro HHTerpaia A HaX 0k ICHUS 4 JIe, 1110,
Tema 1.7. Ionaiu KpuBosnHenHoi Tpaneuuu. ®opmyna Hetotona—Jleitonnna. [lpumenenus I118
HuTerpas u ero MHTErpasia B (U3HMKE U T€OMETPHH.
IpUMEHEHHe. IIpakTH4yeckue 3aHATHS Ml1,
1 WNurterpan u  mnepBooOpasHas. HaxoxxneHue 1mepBooOpa3sHOM ©  BBIUKCICHUE 1110,
onpenenéHHoro unTerpaia. [Ipumenenre naTerpana s BBIUUCIICHUS (PU3HUECKUX 20 I118
BEIIMYUH U TUIOMAaAeH Quryp.
CamocrosiTesbHas padora.
Pabora ¢ yueOHOI 1 cripaBOYHOM TUTEPATypOid, paboTa ¢ KOHCIIEKTOM JICKIIUN, PEeIICHHE 10 JI5, M11,
yIpaxHEHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIICHUH. 1118
Pa3nes 2. KomOuHaTOpuKa, CTATHCTHKA U TEOPHUsS BEPOSTHOCTEH. 26
Conep:xanue yueOHOTro MaTepuaJia
1 OcHoBHBIE OHATHS KOMOMHaTOpHUKH. [losicueT yncna pa3MelieHni, nepecTaHoBOK, J1, 113, 114,
couetanuil. @opmyna ounoma Herorona. CBolicTBa OMHOMUHANBHBIX KOA((UIIMEHTOB. 4 1119
Tema 2.1. Tpeyronbuuk [lackans. [Tonsitue rpada, ceszHoro rpada. Jlepesss.
KomOunaropuka. IIpakTHYeckHe 3aHATHA
1 [TpaBuna komObuHaTOpUKH. PeneHne koMOMHATOPHBIX 3a/1a4. Pa3merienus, coueTanus 8 JI9OM7,
u nepectaHoBku. brHoMm HbroToHa u Tpeyronbuuk [lackans. [TpukinamHbie 3aaaun. M11,
114
CopaepxxaHue y4yeOHOIro MaTepuaJia
1 CoOpbITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BeposiTHOCTe!. [lonsaTHe o
Tema 2.2. DiieMeHTbI HE3aBUCUMOCTH COOBITHH. JIUCKpeTHAs CiydaifHasi BeJTMYNHA, 3aKOH €€ PacTpe/eeHusI. 4
TEOpHH YuciioBble XapaKTEPUCTUKU AUCKPETHOM CllydaliHOW Beln4yuHbl. [IoHATHE O 3aKOHE MS, I11,
BEPOSITHOCTEH U OOJIBIITNX YHCEIT. 1112, 1113
MaTeMaTH4eCKOu [IpencraBnenue JaHHBIX (TAOMUIIBI, AUATPAMMBI, TpaQUKH), TeHepaIbHasi COBOKYITHOCTD,
CTATHUCTUKH. BbIOOpKA, cpe/iHee apupMeTHuyecKoe, MeauaHa.




\ ITousaTue o 3agayax MaTeEMaTHYECKON CTATUCTHUKU.

HpaKaneCRne 3aHATHSA

1 Knaccuueckoe ornpeneneHne BeposITHOCTH, CBOWCTBA BEPOSITHOCTEH, TEOpEMa O CyMMe

[Ipuknagabie 3a1a49u.

BEpOATHOCTEN. Brpruncnenue BeposTHocTe. IIpencraBineHne 4YUCIOBBIX JIaHHBIX.

10

JI9, M2,
112,
113,
1118

Paznen 3. 'eomerpus.

98

Tema 3.1.
IIpsimble u
IIOCKOCTH B
NPOCTPAHCTBE.

Coaep:xanue yueOHOTo MaTepHaJia

1 B3anmHoOe pacrnosokeHne AByX NpsAMBIX B IpocTpaHcTse. [lapamiensHoCTh IpsMoi u
m1ockocTy. [lapamiensHOCTD 110cKocTel. [lepreHIuKyIapHOCTD IPSAMOM U IIIOCKOCTH.
[leprieHAMKYISIp U HAKJIOHHAS. YTOJI MEXIY MPSAMOU U TNIOCKOCTHIO. JIByrpaHHbINA yroJl.
VYrois Mexay MI0CKOCTAMU. [IepneHauKyIIpHOCTD ABYX IIJIOCKOCTEM.

['eomerpuueckue mpeodbpa3zoBaHus IPOCTPAHCTBA: MapaJUIeIbHbIN IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe npoekTHpoBanue. [1nomans oproronanbHoi npoekuuu. M3o6paxenue
IPOCTPAHCTBEHHBIX QUTYD.

10

J3, M5, M9,
I114, 1116,
I119

HpaKaneCRue 3aHATHSA

1 B3auMHOe pacnonoXeHus NpsAMbIX. YTOI MEXKIY IPAMBIMH.

B3anMHOe pacnioniokeHue NpsAMbIX U INIOCKOCTeN. [lepnenauKkyisip 1 HaKJIOHHas K
IUIOCKOCTH. YTOJI MEKIY IIPSIMON U INIOCKOCTBIO. TeopeMbl 0 B3aHMHOM PacIOIOKEHUN
IIPSIMOM M INIOCKOCTH.

TeopeMa 0 Tpex nepreHAuKyJIIsIpax.

IIpu3Haky ¥ CBOMCTBA NApAJUIEIbHBIX U MEPIEHANKYJISPHBIX INIOCKOCTEH.

PaccrosiHe OT TOYKH 10 IUNIOCKOCTH, OT MPSIMOM 10 IJIOCKOCTH, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMU, MEXY CKPELIMBAIOIIUMHUCS IPSIMBIMH.

[TapayteapHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. TeopeMa O IIOoMaad OPTOrOHAIbHOU
IIPOEKIIMH MHOTOYTOJIbHUKA.

10

JI3,M2,M5,
I11, I114,
[116

CamocrositeibHas padora.
Pabota ¢ yueOHOIi U crIpaBOYHON JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JICKIUH, pelleHne
yIpakHEeHHUH 1o 00pasily, MOAroToBKa peepaToB U COOOIICHUH.

713, J15,
M2,IT1

Tema 3.2.
Koopaunartsl n
BEKTOPBDI.

Conep:kaHue y4eGHOr0 MaTepuasa

1 | [IpsmoyronbHas (IekapToBa) CUCTEMa KOOpIUHAT B pocTpaHcTBe. DopMyiia pacCTOSTHUA

MEXy IBYMsl TOUKaMHU. Y paBHEHUS cepbl, TUIOCKOCTH U MIPSIMOH.
BexTopsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MCJI0. Pa3iiokeHne BEKTopa Mo HallpaBICHUSAM. YTOJI MEXAY ABYMS

JI3, M4, 1117




BekTopaMu. [Ipoeknusa BekTopa Ha ock. Koopaunatsl Bektopa. CralsipHOE IPOU3BEICHUE
BEKTOPOB.

IIpakTnyeckue 3ansaTus

1

Bexkropel. JleiicTBus ¢ BekTopamu. [{ekapToBa cuctemMa KOOpAHHAT B POCTPAHCTBE.
YpaBHEHUE OKPYKHOCTH, cepsl, I1ockocTH. Paccrosinne mexay Toukamu. JleiicTBus ¢
BEKTOpaMH, 3a/IaHHBIMU KOoopauHatamu. CKaisipHOE MPOU3BEACHIE BEKTOPOB. BekTopHoe
yYpaBHEHUE NPSAMOM U INIOCKOCTH. Vcnosib30BaHME BEKTOPOB IPH J10KA3ATEIBCTBE TEOPEM
CTEPEOMETPUHN.

16

JI3, M12,
I117, 1118

CamocrosiTesbHasi padora.
Pabora ¢ yueOHOI 1 cripaBOYHOM TUTEPATYpPOid, paboTa ¢ KOHCIIEKTOM JICKIIUN, PEeIICHHE
yrpaxHEeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIECHUH.

JI3, JIS, 1118,
MI12

Tema 3.3.
MHOrOrpaHHUKY |
KpYIJible TeJia.

Conep:xanue yueOHOTro MaTepuaJia

MHororpanssle yribl. Beinmykiibie MHOrOrpaHHuku. 1Ipsivas u HakiloHHAs nIpu3Ma.
[TpaBunbHas npusma. [apamnenenunen. Ky0. [lupamuna. [IpaBunbHas nupamujaa.
VYceuennas nupamuga. Terparap.

Cummerpui B KyOe, B apajuiesenuiese, B npuzMe u B nupamue. CeueHus Kyoa,
IMPU3MBI U TUPAMUBI. HpeI[CTaBJIeHI/Ie O IMPpaBUJIbHBIX MHOI'OI'paHHUKAX.

[Mwinsap u KoHyc. Y ceueHHbIN KOHyc. OceBble CEYEHUs U CEYECHUs, TapalleIbHble
OCHOBAHHIO.

lap u cepa, ux ceuenus. KacarenpHast mI0ckocTb K chepe.

O6mwem u ero usmepenue. Murerpanshas ¢popmyna o0bema.

Dopmyiel 00beMa KyOa, IPSIMOYTOJIBHOTO MapajuIeenume/ia, IPU3MBbI, IIHITHHIIPA.
®opmyiibl 00beMa MUpaMubl U KoHyca. GopMysibl IUIOMAAN TOBEPXHOCTEH IUIMHIPA U
koHyca. ®opmysbl 00beMa 1mapa U miouanu chepsl.

[Togo6ue ten. OTHOMIEHUS MIOIa /el MOBEPXHOCTEH M 00bEMOB MOJIOOHBIX TEL..

14

J1, M4, 111,
115

IIpakTHYeckHe 3aHATHA

1

Paznuunbie Buabpl MHOrOrpaHHUKOB. VX n300pakeHusi, ceueHus u pa3BepTku. CUMMeTpHs
TeJI BpallleHUs U MHOTOTPaHHUKOB. Brluncienue miomaneit 1 00beMoB.

18

J14, M7,
M10, 115,
s

CamocrosiTeibHasi padora.
Pabora ¢ yueOHOIi 1 cipaBOYHOM JIUTEpaTypoOl, paboTa ¢ KOHCIIEKTOM JIEKLIUH, peleHe
yhnpaxxHEeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

714, 115,
s

Pasnen 4. [IppuMeHeHne MaTeMaTHYECKHUX METOI0B B TOProOBOi J1esITeJIbHOCTH.

12

Tema 4.1.
MaremaTnueckue
METObI B

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepPKaHUEe NPUKJIATHOTO MOIYJIS)

[TpyMeHeHre NOHITHS YMCIIOBOM MOCIIE0BATEIbHOCTH B TPO(ECCUOHATILHOM EATEIbHOCTH.
@DopMyJIbl TPOCTHIX U CIOKHBIX MpoleHTOB. [IprMeHeHre noHsTus npeaena

M2, T118




npogeccHOHATbHOM II0CJIEI0BATEIBHOCTH B PELIEHNHU NPO(ECCHOHANBHBIX 3a1a4. [IpuMeHeHre MaTeMaTHUeCKuX

AeATeTbHOCTH METOJOB JIJIsl BBIYMCIICHUs] CYMMBI BKJIAJa.
IIpakTHYeckHe 3aHATHA M2, IT18
Pewrenne 3a1a4 Ha HaXOKAEHUE IIPOCTHIX U CIIOKHBIX IPOLEHTOB. [lonsaTue npenena 12
[I0CJIEI0BATEILHOCTH Ha IIPUMEpE pelleHus IpodeccnoHaIbHbIX 3a1ad. Haxoxaenue
HapalleHHOW CyMMBI BKJIa/1a 10 ()OpMYJIaM IPOCTHIX U CJIOXKHBIX TPOIICHTOB.

Koncyabranumn

IIpomexyTounas arrecTanus (nuddepeHuMpoBaHHbII 3a4eT, IK3aMeH) 4

Bcero: 274




3. YCJIOBUS PEAJIN3AIIMU ITPOT'PAMMBI JINCIUATIJINHBI

3.1 MartepuajbHO-TEXHHYECKOe o0ecreueHne
Jliig peanuzanuy nporpaMMbl yaeOHOTO MpeMeTa IpeIyCMOTPEHO Hallnyie KabuHeTa
MaTEMaTHKH:
— OcHoBHOe oOopynoBanue: [locka moakarHas, MyJabTUMEIUHWHBIA KOMILIEKT (IIPOCKTOP
Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel yuenudeckue nBoiinbie; CTOJN IperogaBaTels;
Crynbs.
- IIporpammuoe obecnieucuue: 1. Microsoft Windows 7 Professional.
3.2 UndopmaiiuonHoe odecriedeHne peaau3alui NPporpaMmbl
Jlnst  peanu3and  TporpaMmbl  ydeOHOTOo mpeamera Oubamoteunbii donag BBIY
YKOMIUIEKTOBAH NMEYaTHBIMU U 3JICKTPOHHBIMU U3IaHUSMHU.
OOyuarommuecs U3 YUClia MHBAJINIOB U JIUI C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
oOecrieyeHbl MeYaTHBIMU U (MJIM) AJIEKTPOHHBIMH 00pa3oBaTENIbHBIMH pecypcamMu B (opmax,
aJaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBbS.

3.2.1. OcHoBHas IMTEpaTypa
1. Amumon, UI.A. Komsarun, FO.M. u nap. Maremaruka: anrebpa u Haudana
MaTEeMaTHYeCKOro aHajun3a, reomerpus. Anrebpa u Havana: yyeOuuk. ®I'OC / 1. A. Anumos,
0. M. Komsarun u ap. — Mocksa: M3narensctBo «lIpocBemienney», 2023. — 464 c. — ISBN:
9785091072105. —Texkcr: 3JICKTPOHHBIMN. —URL:
https://znanium.ru/catalog/document?id=432591
2. Aranacan, JL.C., byry3oB, B.®. u ngp. Maremaruka: anrebpa u Hayana
MaTeMaTHYECKOTo aHaln3a, reoMerpus. [ 'eomerpus: yueOnuk (ba3oBblil u yriryOaeHHbIH ypOBHM)
/ JI.C. Atanacsan, B.®. byty30B u ap. - MockBa: M3narensctBo «lIpocBemenuey, 2024. — 288 c. -
ISBN:9785091121377.-TekcTt:anektpounsiit. URL:https://znanium.ru/catalog/document?id=447184
3. boromonmoB, H. B.  Anrebpa u Hawana aHanu3a : Y4eOHHUK [UIsI CPEIHETO
npodeccuonansHoro oopazosanus / H. B. boromonos. — Mocksa : N3narensctBo FOpaiit, 2026.
— 240 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Teker :
AJIEKTPOHHBIN // O6pazoBaTenbpHas matdopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/598516
4. Cenpix, M. 1O0. Maremaruka : yueOHUK W MPAKTHKYM ISl CPEAHETO MPO(hecCHOHATHLHOTO
obpazoBanus / U. 0. Cenpix, FO. b. I'pebenmmukos, A. FO. IlleBeneB. — Mocksa : M3natenbcTBo
FOpaiit, 2026. — 393 c¢. — (IIpodeccuonanbroe obpazoanme). — ISBN 978-5-534-19259-9. —
Texkcr : onexTpoHHbli // OOpa3zoBarenbHas 1uatdpopma FOpaidt  [caiit]. —  URL:
https://urait.ru/bcode/583852

3.2.2. lonoaHUTEIbHAS JIUTEPATYpa

1. Kpemep, H. I1I. MaremaTuka Ju1st KOJUJIEIXKeH : yueOHUK Uil CpeAHEro MpoQecCHOHaIbHOTO
obpazosanust / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®punman ; mox pemakuuenn H. 1.
Kpemepa. — 12-e u3a., nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2026. — 408 c. —

(ITpodeccronansnoe obOpazoBanue). — ISBN 978-5-534-17852-4. — Tekcr : S1eKTpOHHBIA //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583277
2. [IlaBmouenko, 1O. B. Maremarika : Yy4eOHHMK W TPAaKTHKYM IS CpPEIHEro

npodeccuonanbHoro oopasosanus / FO. B. ITaBmrouenko, H. 111, Xaccan ; moz oOmeit pegakuueit 1O.
B. TlaBntouenko. — 5-e 3., mepepad. u gomn. — Mocksa : U3marensctBo IO0paiit, 2026. — 219 ¢. —
(ITpodeccronansHoe obOpazoBanne). — ISBN 978-5-534-18367-2. — Tekcr : S1eKTpOHHBIA //
O6pasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/583744

3.2.3. UuTepHeT — pecypcehil:
1. www.newlibrary.ru - HoBas 37eKTpOHHAsE OMOINOTEKA;



https://znanium.ru/catalog/document?id=432591
http://www.newlibrary.ru/
http://www.newlibrary.ru/

2. Www.edu.ru — ¢eaepanbHbIii TOPTAI POCCUHCKOTO 00pa30BaHus;
3. www.fcior.edu.ru (MapopManoHHble, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATEPHAIbI);

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCLHUIIJIMHBI

KOHTpOHB n OICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIPCAMCTHBIX W IMPCAMCTHBIX
PE3YIbTAaTOB OCYIIECTBIIIIOTCA B COOTBETCTBUH CO CIICAYOIMMHU IMOKA3aTCIIAMMU:

PesyabTaTnl 00yyeHus

OcHOBHbBIE IOKA3aTeJIH OLCHKHU pe3yJjibTaTa

Tema

OueHo4Hoe CpecTBO

JInuHOCTHBIE

JI1 - chopMupoBaHHOCTH
IIPEJICTAaBICHUM O MAaTEMaTUKE KaK
YHHUBEPCATbHOM SI3bIKE HAYKH,
CPENCTBE MOJEIUPOBAHMA SIBICHUN U
IIPOLIECCOB, UEIX U METOJaX
MaTeMaTHKU

Tema 1.1. BBenenue
Tema 1.2. Pa3zBurue OHITHS O
quciie

Tema 2.1. KomOGunaTopuka
Tema 3.3. MHOTOTrpaHHUKHU U
KpyTJIbIE Tela

YCTHBIN OMpOC (1.5.1)
YCTHBIU OIPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHas
pabora)

YCTHBIW OIPOC (1.5.1)
YCTHBIU OITPOC (11.5.1)

JI2 - noHMMaHKWEe 3HAYMMOCTHU
MAaTCMAaTHUKHU IJId HAYYHO-
TEXHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHHS K
MaTeMaTHKe KaK K 4aCTH
0011e4eI0BEYECKOI KYIbTYpHI
Yyepe3 3HAKOMCTBO C UCTOpUEH
Pa3sBUTHUA MAaTCMAaTUKU, E)BOJIIOIII/Ief/'I
MaTeMaTHYECKUX UeH

Tema 1.6. Hagana
MaTeMaTUYECKOTO aHAJIN3A.
[Ipon3BoaHas u €€ mpuMeHEHNUE

YCTHBIN OITPOC (11.5.1)

JI3 - pa3BuTHE TOTUYECKOTO
MBIIUICHUS, TPOCTPAHCTBEHHOTO
BOOOpaKEHUS, aITOPUTMHUECKOI
KYJIbTYpPbI, KPHTHYHOCTH
MBILJICHUS Ha YPOBHE,
HEeo0Xo1uMoM 151 Oy rymieit
poeCCHOHAIBHON JESTEIHHOCTH,
JUIS IPO/IOJKEHNS 00pa30BaHMs U
caM000pa30BaHUs

Tema 1.3. ®yHkuuu u rpaduku
Tema 3.1. IIpsmble 1 mmockocTn
B IIPOCTPAHCTBE

Tema 3.2. KoopauHatsl u
BEKTOPBI

YCTHBIN OMPOC (1.5.1)
YCTHBIU OITPOC (11.5.1)
IIpakTrueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIU OITPOC (11.5.1)
IIpakTrueckoe 3aHsTHE
Neo 1 (camocTosiTenpHas
pabora)

JI4 - oB1ameHne MaTeEMaTUYECKUMA
3HAHUSIMHU U YMEHUSIMH,
HEOOXO/IMMBIMU B TIOBCETHEBHON
KM3HH, JJIS1 OCBOCHUST CMEXHBIX
€CTEeCTBEHHO- HayYHBIX TUCIUILUIMH
U TUCLUIUINH MPo(eccroHalIbHOTO
LUK, JJIS TTOJTy4eHHs
oOpa3zoBaHus B 00JaCTAX, HE
TpeOYIOUNX yriyOIeHHOM
MaTeMaTHYECKOW MOITOTOBKH

Tema 1.2. Pa3zBurue mOHATHS O
quciie

Tema 1.4. KopHu, crenenu u
sorapu@msl

Tema 3.3. MHOrorpaHHHUKY U
KpyTJIbIE Tea

YCTHBIN OMPOC (1.5.1)
IIpakTrueckoe 3aHsATHE
No 1-2 (camocTtosiTenbHast
pabora)

YCTHBIN OITpOC (1.5.1)
[IpakTnueckoe 3ansTue Ne
1-3 (camocrosTenbHas
pabora)

[IpakTuueckoe 3anstue Ne
1 (camocTosTenbHast
paborta)

JI5 - TOTOBHOCTB U CLIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
camM000pazoBaHuIO, Ha MPOTSHKEHUU
BCEH KU3HU

Tema 1.7. UnTerpan u ero
MIpUMEHEHNE

Tema 3.1. IIpsmble 1 mmockocTn
B IIPOCTPAHCTBE

Tema 3.2. KoopauHatsl u
BEKTOPBI

YCTHBIN OIIPOC
(1.5.1)
YCTHBIN OITpoC (11.5.1)

YCTHBIN OITpOC (11.5.1)
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JI6 - co3HarenpHOS OTHOIICHUE K
HENPEPBIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIITHON
npohecCHOHALHOM U
0OIIIeCTBEHHOM JeITEILHOCTH

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

YCTHBIN OMPOC (1.5.1)

JI7 - TOTOBHOCTE U CIIOCOOHOCTE K
CaMOCTOATEJIbHON TBOPYECKOU U
OTBETCTBEHHOMN AEATEIILHOCTHA

Tema 1.3. @ynkuuu u rpapuku

[IpakTuueckoe 3aHsTHE
No 1 (camocTosiTenbHas
pabota)

JI8 - TOTOBHOCTH K KOJUIEKTUBHOM
pabote, COTpYAHHUYECTBY CO
CBEPCTHUKAMH B 00pa30BaTEILHOM,
0O0IIECTBEHHO MOJIE3HOM, yueOHo-
HCCIIEI0OBATENIbCKOM, TPOEKTHON 1
JIPYTHX BUOAX ACSITEILHOCTH

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

[TpakTUyeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

JI9 - oTHOILIEHHE K
poEeCCHOHAIBHON e TEIHHOCTH
KaK BO3MOYKHOCTHU y4acTHs B
PEIICHUH JTUYHBIX, OOIIECTBEHHBIX,

Tewma 2.1. KomOunaTopuka

Tema 2.2. DaeMeHTHI TEOPUU

[IpakTuueckoe 3aHsTHE
No 1 (camocTosiTenbHas
pabora)

IIpakTHueckoe 3aHsaTHE

rOCyIapCTBEHHBIX BEPOATHOCTEN U Ne 1 (camocTosiTenbHas
oOLIeHAIIMOHAIBHBIX TPOOJIEM MAaTE€MaTHYECKONW CTaTUCTUKHU paboTa)
MeTanpeaMeTHbIE

M1 - ymeHue onpenensith Henu
NesITeIbHOCTH, 3371aBaTh IapaMeTphbl
Y KPUTEPUU UX JTOCTHIKCHHUS

Tema 1.3. @ynkuuu u rpapuku

YCTHBIW OIPOC (1.5.1)

M2 - ymMeHHEe BHOCUTb KOPPEKTHBBI B
JIeATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISM,
OLICHUBATb PUCKHU ITOCIECACTBUI
JEATEIbHOCTH

Tema 1.4. KopHu, cTenenu u
Jorapupmbl

Tema 1.6. Hauana
MaTeMaTUYECKOT0 aHan3a.
IIpousBoaHas U €€ npUMEHEHUE
Tema 2.2. DnemMeHTbl TEOPUHI
BEPOSATHOCTEUN U
MaTeMaTHU4eCKON CTaTUCTUKU
Tema 3.1. IIpsmble 1 mmockocTn
B IIPOCTPAHCTBE

Tema 4.1. MaremaTuueckue
METO/IbI B ITpoeccnoHaNIbHON
NEeATENILHOCTU

IIpaxTrueckoe 3ansatue Ne
1-3(camocrosTenbHas
pabora)

[TpakTHyeckoe 3aHsATHE
No 1 (camocTosiTenbHas
paborta)

[IpakTnueckoe 3aHsATHE
No 1 (camocTosiTenbHas
paborta)
IIpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

M3 - BrajeHMe HaBBIKAMU
MO3HABATENbHOH, Y4eOHO-
MCCIIEIOBATENILCKON U MPOEKTHOM
EeITEILHOCTH, HaBBIKAMH
paspenieHust mpooaem

Tema 1.3. ®ynkuuu u rpaduku

[IpakTHueckoe 3aHsATHE
Nel(camocrosiTenpHas
pabora)

M4 - ciocoOHOCTE M TOTOBHOCTE K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHus MPaKTUIECKHX 3a7ad,
MIPUMEHECHHIO Pa3TUIHBIX METOJIOB
MMO3HAHUA

Tema 3.2. KoopauHatsl u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

YCTHBIN OITpoC (11.5.1)

YCTHBIN OITpOC (11.5.1)

MS5 - crtoCOOHOCTE BBISBIIATH
HpI/I‘-II/IHHO-CJIGI[CTBeHHBIe CBs3HU U

Tema  3.1. Ilpsmble u
IUIOCKOCTH B MIPOCTPAHCTBE

YCTHBIN onpoc (1m.5.1)
IIpakTueckoe




aKTyaJIU3UpOBaTh 3a/1a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEILICHHS, HAXOAUTh
apryMEeHTHhI 17151 JJOKa3aTeIbCTBA
CBOMX YTBEPIKICHHI, 3a/1aBaTh
napamMeTpbl U KpUTEPUU PELICHUS

3ansaTHe Ne |
(camocrosiTenbHas
pabora)

M6 - ciocOOHOCTB aHATTU3UPOBATH
HOJYYCHHBIE B XOJI€ PELICHUS
3a/1a4u pe3ybTaTbl, KPUTUYECKHU
OLICHUBATH UX JIOCTOBEPHOCTb,
IMPOrHO3NpPOBaTh USMCHCHUC B
HOBBIX YCJIOBHSIX

Tema 1.1. BBenenue

YCTHBIN o1poc (1m.5.1)

M7 - cioCOOHOCTE BBIIBUTaTh HOBBIE
UJIeH, TIpeiiaraTh OPUTHHAIbHBIC
MOJXO/bI U PEIICHHUS], CTABUTH
poOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE
aJIbTEPHATUBHBIC PEIICHUS

Tema 1.4. KopHu, crenenu u
JorapudMbl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU
Tewma 2.1. KomOunaTopuka

Tema 3.3. MHOrorpaHHUKH U
KpYTJble Tena

IIpaxTrueckoe 3ansatue Ne

1-3 (camocrosiTenpHas

pabota)

[TpakTudeckoe 3aHsaTHe
No 1 (camocTosiTenbHas
pabora)

IIpakTnueckoe 3aHsaTHE
Neo 1 (camocTosiTenbHas
pabora)

[TpakTudeckoe 3aHsaTHe
No 1 (camocTosiTenbHas
pabora)

MS - BnageHue HaBbIKAMHU
NOJy4YCHHUST THPOPMAIIUH U3
HUCTOYHUKOB PAa3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOITEIBLHO
OCYIIECTBIISATH TIOUCK, aHAITH3,
CUCTEMAaTU3AINI0 U UHTEPIPETAIHIO
UH(GOPMAIIUN PA3INIHBIX BHJIOB U
dbopM npencTaBieHUs

Tewma 1.1. BBenenue

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU

YCTHBIN onpoc (1.5.1)
YCTHBIU OITPOC (11.5.1)

M9 - cnocoOHOCTb OCYIIECTBIISTh
KOMMYHHKAIIMH BO BcexX chepax
JKU3HHU, apr'yMEHTHPOBAHHO BECTU
JIMaJor, yMETh CMsr4aTh
KOH(JIMKTHBIE CUTYaIUH,
pa3BEpHYTO U JIOTUYHO M3JIarath
CBOIO TOUKY 3pEHHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

Tema 1.5. OcHOBEI
TPUTOHOMETPHHU

Tema 3.1. IIpsiMbie U MIOCKOCTH

B IIPOCTPAHCTBC

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

M10 - cnoco6HOCTh TOHUMATh U
MCII0JIb30BaTh IPEUMYILECTBA
KOMaHHOW ¥ WHJUBUIYATIbHON
paboThI;

IIPUHUMATD LEJTU COBMECTHOMN
NesITeIbHOCTH, OPTaHU30BBIBATh U
KOOPJMHHUPOBATh AEUCTBUS IO €€
JOCTHKEHUIO: COCTABIIATh IIaH
JIEMCTBHM, pacIIpeieATh POJIU €
y4€TOM MHEHUH Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM
paboThI;

IpEeJJIaraTb HOBbIE IPOEKTHI,

Tema 3.3. MHOrorpaHHUKY U
KpyTJIblE TeNa

IPYIIIIOBOE TBOPYECKOE
3aganue (11.5.3)




OILICHUBATh UJICH C TIO3UIIUU
HOBU3HBI, OpPUTHHAILHOCTH,
NPaKTUYECKON 3HAYUMOCTH;
OCYIIECTBIISITH TO3UTHBHOE
CTpaTETUYECKOE MOBEICHHE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITMATHBHBIM.

MI11 - ymeHue caMoCTOATENBHO
COCTABJISITh TUIAH PELICHUS
pO0OJIEMBI C YUETOM UMEIOIINUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH W MPEANOYTCHUN

Tema 1.1. BBenenue
Tema 1.2. Pa3zBurue oHITHS O
YHciie

Tema 1.3. ®yHkiuu u rpaduku

Tema 1.6. Hauana
MaTeMaTU4YeCcKOro aHajus3a.
IIpousBoaHas 1 €€ npuUMEHEHNE
Tema 1.7. UnTerpan u ero
IIPUMEHEHHE

Tema 2.1. KomOGunaTopuka

YCTHBIN onpoc (1.5.1)
[TpakTuueckoe 3aHsATHE
No 1-2 (camocrosiTenbHas
pabota)

[IpakTuueckoe 3aHATHe
No 1 (camocTosiTenbHas
pabora)

IIpakTnueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)

IIpakTnueckoe 3ansaTHe
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3ansaTHe
No 1 (camocTosiTenbHas
pabora)

M12 - ciocoGHOCTh JJaBaTh OLEHKY
HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTUBBI B IEITEIbHOCTb,
OLICHMBATh COOTBETCTBUE
pe3yNIbTaTOB LIENsAM; BIaJICHHE
HaBbIKAMH MO3HABATEIbHOMN
pediekcuu Kak 0CO3HAHMS
COBEpIIAEMBIX JECUCTBUU U
MBICIIUTENbHBIX MTPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUI;
HCIIOJIb30BaHUE NPUEMOB peIeKCUuu
JUTSL OLICHKU CUTYAaI[lH, BBIOOpa
BEPHOI'0 pelIeHus

Tema 3.2. KoopauHatsl u
BEKTOPBI

IIpakTnueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

IIpeamerHbIe

I11 - ymenue onepupoBaTh
MOHATUSIMHU: OIIPENICIICHUE, AKCUOMA,
TeopeMa, CIEJCTBUE, CBOMCTBO,
MIPU3HAK, JI0KAa3aTENbCTBO,
PaBHOCHIIBHBIE (POPMYIUPOBKH;
ymeHue GopMynrpoBaTh OOpPaTHOE U
MIPOTUBOIIOJI0KHOE YTBEPKICHUE,
MPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, IPOBOJUTH
JIOKa3aTelIbHbIEe PaCcCYKIEHUs MTPU
pELIeHUH 3a]a4, OLIECHUBATH
JIOTUYECKYIO MPABUIILHOCTh
pacCyxIeHUI

Tema 1.1. Beenenne

Tema 1.4. KopHu, crenenu u
sorapu@msl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 1.6. Hauana
MaTeMaTHYeCKOT0 aHaJInu3a.
IIpousBoaHas u €€ npUMEHEHUE
Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEUN U
MaTEMaTHYECKON CTATUCTUKA
Tema 3.1. IIpsimble U mIockocTn
B IIPOCTPAHCTBE

YCTHBIN OMPOC (1.5.1)
YCTHBIN OITpOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

IIpaxTrueckoe 3ansatue Ne




Tema 3.3. MHOrOrpaHHUKH U
KpYTJIbIe Tena

1 (camocTosiTeNnbHAS
paborta)
YCTHBIN OMpOC (1.5.1)

I12 - ymeHnue onepupoBath
MOHSATUSIMU: MHOKECTBO,
MOJIMHO>KECTBO, ONIEpalliy HaJl
MHOECTBAMU; YMEHUE
UCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN anmnapar Jjist
OIMMCAHUS PealIbHBIX MPOIECCOB U
SIBJICHUM U MPU PEIICHUH 3a/a4, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX
MIPEAMETOB

Tema 1.2. Pa3zButue oHITHS O
YHCIIe

YCTHBIN OIpOC (1.5.1)

[13 - ymeHue onepupoBath
HNOHATUAMH: Tpad), CBSI3HBIN rpad,
JIepEBO, UKL, Tpad Ha TUIOCKOCTH;
yYMEHUE 33/1aBaTh U ONHICHIBATH
rpadsl pa3IMYHBIMH CIIOCOOAMU;
UCTIOJIB30BaTh Tpadbl MPH pelIeHUH
3aa4

Tewma 2.1. KomOunaTopuka

YCTHBIH O1poc (m.5.1)

14 - ymeHue cB0OOIHO ONIEPUPOBATH
HNOHSATHUSMH: COYECTAHHE,
IIepeCTaHOBKA, YUCIIO COUCTAHUH,
YHCIIO NIEPECTaHOBOK; OMHOM
HeloToHa; yMeHue MPUMEHSTh
KOMOWHATOpHbIE (DAaKThI U
paccyxIeHHs ISl peIICHNs 33144

Tema 2.1. KomOGunaropuka

IIpakTHueckoe 3aHsaTHe
Ne 1 (camocTosTenbHas
pabora)

YCTHBIH O1poc (m.5.1)

I15 - ymenue onepupoBathb
MOHATUSIMU: HATYPAJIBHOE YHCIIO,
L[EJI0€ YUCIIO, OCTATOK 110 MOAYJIIO,
palroOHAIBHOE YUCIIO,
MPPALMOHAIILHOE YUCIIO, MHOKECTBA
HaTypaJIbHbIX, LEJbIX,
paloOHaIbHBIX, JEHCTBUTEIBHBIX
4uCell; YMEHHE HCII0JIb30BATh
NPU3HAKU AEITMMOCTH, HAUMEHbIINN
o0l 1eIuTenh U HauMEHbIIIee
o01iee KpaTtHoe, anroput™m EBkinia
IIPU PELIEHNH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMU NTO3ULUOHHBIMU
CHUCTEMAaMH CUUCIIEHUS

Tema 1.2. Pa3zButue oHITHS O
quciie

YCTHBIU OITPOC (11.5.1)
IIpakTrueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)

I16 - ymeHnue cBOOOHO ONIEPUPOBATH
INOHATUAMU: CTCIICHD C IICJIIM
nokasareseM, KOpeHb HaTypajbHON

Tema 1.4. KopHu, crenenu u
sorapudmsl

YCTHBIN OITpOC (1.5.1)
[IpaxTnueckoe 3ansTue Ne
1-3 (camocrosTenbHas

CTENEeHH, CTENEHb C PallHOHAIbHBIM paboTa)
IOKa3aTelIeM, CTCIICHD C YCTHBIH orpoc (m.5.1)
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) Tema 1.5. OcHOBEI [IpakTrueckoe
MoKasarenem, Jorapudm Juca, TPUTOHOMETPUU 3aHgaTue Nel

CHHYC, KOCUHYC W TAHT€HC (camocTosiTenpHAs
IIPOU3BOJIBLHOTO YUCIIA paborta)

I17 - ymeHue onepupoBath

Tema 1.2. Pa3zButue OoHATHS O

IIpakTrueckoe 3aHsTHE




MOHATUSAMHU: TOXKIECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHUU U HEPABEHCTB,
PaBHOCUJIBHOCTh YPaBHEHHUI,
HEPaBEHCTB U CUCTEM,
pauMoHalbHbIE, UPPALMOHAIBHEIE,
II0OKa3aTeJIbHbIC, CTECIICHHBIE,
norapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHMUS,
HEPaBEHCTBA U CUCTEMBbI; YMEHUE
peuiaTb ypaBHEHHMsI, HEPAaBEHCTBA U
CHUCTEMBI C IOMOIIBIO Pa3JINYHBIX
IIPUEMOB; PEIIATh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C
IapamMeTpoM; IPUMEHATh YPaBHEHU,
HEpaBEHCTBA, UX CUCTEMBI IS
peueHuss MaTeMaTHYeCKHX 3a/1a4 U
3aJa4 U3 pa3Iu4HbIX oOnacTen
HAyKU U PEAIbHON KU3HU

YyucIe
Tema 1.4. KopHu, crenenu u

Jorapupmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

Ne 1-2 (camocrosiTenbHas
paborta)

YCTHBIN OMpOC (1.5.1)
IIpaxTrueckoe 3ansatue Ne
1-3 (camocrosiTenpHas
pabota)

YCTHBIN OMpOC (1.5.1)
[IpakTuueckoe 3aHsATHE
Nel (camocrosiTenbHas
pabota)

I18 - ymeHue cBOOOJHO ONEpUPOBAThH
HNOHATUAMHU: TpaduK QyHKINH,
oOpatHast pyHKIHS, KOMIO3UIUS
byHKUni, TUHEWHAs QYHKINA,
KBaJpaTU4Has QYHKLUS, CTEIICHHas
(GYHKIMS C LEIbIM IIOKA3aTeNIEM,
TPUTOHOMETpHUUYECKHE (DYHKIUH,
00paTHBIE TPUTOHOMETPUIECKHE
(byHKLMY, TOKa3aTeNbHast U
norapudmuueckas QyHKIUY;
YMEHHUE CTPOUTH rpauku GyHKINH,
BBITNOJHATH NpeoOpa3zoBaHUs

rpaduKoB QyHKIHI;

YMEHHE HCI0JIb30BATh IpauKu
(GYHKUIUH 1151 ©3Y9EHUS TPOLIECCOB U
3aBHCHUMOCTEH MpH peleHnH 3aa4
U3 APYruX y4eOHBIX MPEIMETOB U U3
peasbHOM JKU3HU; BBIpaXKaTh
dbopmyrIaMu 3aBUCUMOCTH MEXTY
BEJINYMHAMU;

yYMEHHE CBOOOTHO OTepupOBaTh
HNOHATUSAMH: YETHOCTb (DYHKIIUH,
NEPUOTIMIHOCTD (DYHKIIHH,
OTPaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
byHKuMu, HaubobIIee U
HaMMEHbIIIee 3HAYCHUST PYHKIINU HA
IPOMEXYTKE; YMEHHUE ITPOBOIUTH
ucciaenoBanue QyHKINH;

YMCHUC UCITOJIL30BATh CBOMCTBA U

Tema 1.3. @ynkuuu u rpaduku

YCTHBIH O1poc (m.5.1)
IIpaxTrueckoe 3ansatue Ne
1 (camocrosiTenbHas
paboTa, TBOpUECKOe
3aJIaHHE)




rpaduku GyHKITUN TSI pEIIeHUs
YPaBHEHUN, HEPABEHCTB U 3a/1a4 C
napaMeTpamu; U300paxkaTh Ha
KOOPAMHATHOM INIOCKOCTH
MHO’KECTBA PEIICHUI YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

I19 - ymenue cBOOOIHO OTIEPUPOBATH
MOHSATUSMHU: TTOCIIEA0BATEILHOCTb,
apudmeTnyeckas nmporpeccus,
reoMeTpuUecKas mporpeccusl,
OECKOHEYHO yOBIBarOIIas
reoMeTpuuecKasi Iporpeccus;
YMEHHE 3a/1aBaTh
MOCJIEI0BATEILHOCTH, B TOM YHUCIIE C
MOMOIIBIO PEKYPPEHTHBIX (HOpMYIT

Tema 1.6. Hauana
MaTeEMAaTUYECKOr0 aHaIn3a.
[TpousBoHas 1 €€ mpuMEHEHUE

YCTHBIN OMpOC (1.5.1)

IT10 - ymenue onepupoBarb
HOHATUSMU: HEIPEPHIBHOCTh
(GyHKIMH, aCUMIITOTHI Tpaduka
GbyHKLUY, IepBast U BTOpas
POU3BOIHAS (PYHKIUH,
reoMeTpryYecKuil ¥ pu3ndeckui
CMBICJT TPOU3BOJIHOM,
nepBooOpasHas, OnpeaeIeHHbIH
MHTETpal, yMEHUE HAXOUTh
ACUMNTOTHI rpaduka GyHKIHH;
YMEHHUE BBIYHUCIISITH TPOU3BOIHBIC
CYMMBI, IPOU3BE/IEHUS, YACTHOTO U
KOMITO3UITUH (PYHKITHIA, HAXOTUTH
ypaBHEHHE KacaTeIbHOU K rpaduky
byHKIINY;

YMEHHUE UCIIOb30BaTh
MIPOU3BOIHYIO JUISl UCCIIEI0BAHUS
GbyHKUUH, U1 HAXO0XKICHUS
HAWTYYIIero peneHus B
NPUKIIAJHBIX, B TOM YHCIIe
COLMAJIBHO-9KOHOMHUYECKUX U
bu3HYeCcKUX 3a7a4ax, Iis
OIIpEeAEIIEHUsI CKOPOCTH U
YCKOPEHUST; HaXOIUTh TIOMIA U H
00BeMbI (PUTYp ¢ TOMOIIIBIO
WHTETpaa; MPUBOJAUTH TIPUMEPHI
MaTeMaTHYECKOT0 MOJICITMPOBAHUS C
oMOUIbI0 AU} PepeHInanbHbIX
ypaBHEHUN

Tema 1.6. Hauana
MaTEeMaTUYeCKOro aHaau3a.
IIpousBoaHas 1 €€ npUMEHEHUE
Tema 1.7. UnTerpan u ero
IIPUMEHEHHE

YCTHBIW OIPOC (1.5.1)
[IpakTuueckoe 3anstue Nel
(camocTosTENbHAS paboTa)
YCTHBIH O1poc (m.5.1)
[TpakTrueckoe 3anartue Nel
(camocTosiTennpHas paboTa)

IT11 - ymenue onepupoBarb
MOHSTUSIMH: KOMITJIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE UNCIIA,
MOJ1yJIb U apTyMEHT KOMIUIEKCHOIO
qucia, opma 3arucu KOMIUIEKCHBIX
yucen (reoMeTpuyeckas,
TPUTOHOMETPHUYECKAs U

Tema 1.2. Pa3zButue OHITHS O
quciie

YCTHBIN OITpOC (11.5.1)




anreOpanveckas); yMeTh
IPOU3BOJIUTH ApH(PMETHUECKUE
NEHCTBUS C KOMIUIEKCHBIMU
YUCIaMU; IPUBOAUTH IPUMEPHL
UCIIOJIH30BaHUS] KOMIUICKCHBIX YHCEI

IT12 - ymenue cBOOOIHO
OIepUPOBATH MOHATUAMU: CPEIHEE
apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIee
3HAUEHUS, pa3Max, TUCIEPCHUs,
CTaH/JIapTHOE OTKJIOHEHHE IS
OTIMCAHUS YUCIIOBBIX JIAHHBIX;
YMEHHE HCCIIeI0BaTh
CTaTHCTUYECKUE JTAHHBIE, B TOM
qHclie C MPUMEHEHHEM rpauuecKkux
METOJIOB | JICKTPOHHBIX CPE/ICTB;
rpaduyuecku uccienoBarhb
COBMECTHBIC HAOTIOACHHS C
MOMOIIBIO AUArPAMM PACCEUBAHUS U
JIMHEWHOM perpeccuu

Tema 2.2. DneMeHTbI TEOPUHU
BEPOSATHOCTEH U
MaTeMaTUYECKON CTaTUCTUKHU

YCTHBIN OIPOC (11.5.1)
[IpakTuueckoe 3ausitue No
1 (camocTosiTenbHAs
pabora)

I113 - ymeHnue Hax0auTh
BEPOSITHOCTH COOBITHI C
MCIIOJIb30BaHUEM TpadudecKux
METOJI0B; IPUMEHSATH JJIsl PELICHUS
3a1a4 (pOpPMYIIBI CIIOKEHUS U
YMHOXKEHHS BEPOSITHOCTEH, (hopmMyITy
MOJTHOM BEpOSITHOCTH, POpMyITy
bepnysim, koMOMHATOpHBIE (PaKThl U
(bopMyIIbl; OLIEHUBATh BEPOSITHOCTH
peaIbHBIX COOBITHI; yMEHUE
ONEPUPOBATH MOHATUSIMHU:
Cy4daiiHasl BEJIMYMHA,
pacrpeziesieHue BEpOsTHOCTEN,
MaTeMaTHYeCKOe OXKUIAHUE,
JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHME CITy4allHOW BEJIMYUHBI,
GyHKIIUM pactpeeNeHus U
IUIOTHOCTH PAaBHOMEPHOTO,
MI0KA3aTeIbHOI0 U HOPMAJIBHOTO
pacrpeieIeHHi; yMEHUe
MCIIOJIb30BaTh CBOMCTBA N3Y4YEHHBIX
pacrpezenieHui s peleHus 3aaad;
3HAKOMCTBO C ITOHATUSAMU: 3aKOH
OONBIINX YHCE, METOJIBI
BBIOOPOYHBIX HUCCIIEIOBAHUIA;
yMEHUE TTPUBOAUTH TTPUMEPHI
IPOSIBJIICHUS 3aKOHA OOJIBIINX YHCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

Tema 2.2. DneMeHTbI TEOpUU
BEPOSATHOCTEUN U
MaTeMaTUYeCKOU CTaTUCTUKHU

YCTHBIU OITPOC (11.5.1)
IIpaxTrueckoe 3ansatue Ne
1 (camocrosiTenbHas
pabora)

[114 - ymenue cBoOOIHO
OHepI/IpOBaTB INOHATHUAMM:. TOUYKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRO,

Tema 3.1. IIpsimMble 1 MIIOCKOCTH
B [IPOCTPAHCTBE

YCTHBIN OMPOC (1.5.1)
ITpakTnueckoe 3anstue Nel
(camocrosiTenpHas pabora)




OTPE30K, JIy4, INIOCKUH yToJl,
JIBYI'PAaHHBIN yIOJI, TPEXTPaHHBIN
yroJl, IEpeCceKaroIuecs,
napajuleJIbHbIE U CKPEIIHBAIOIINECS
IPsIMBbIE, TAPAJIEIBHOCTD U
NEPIEHIUKYIAPHOCTD NPSIMBIX U
IUIOCKOCTEM, Yol MEXy NPSMBIMH,
YroJl MeXAY IpsIMOM U IIOCKOCTHIO,
YroJI MEXY TUIOCKOCTSMH; YMEHHE
MCII0JIb30BaTh IIPU PELLIEHUH 3a1a4
U3y4eHHbIE (DAKTHI U TEOPEMBI
IUIAHUMETPUH; YMEHUE OLIEHUBATh
pasMepbl 00BEKTOB B OKpPY KaroIleM
MUDE; YMEHUE ONIEPUPOBATH
HNOHSTHAMM: MHOTOI'DAaHHUK, CEUEHUE
MHOT'OTPaHHUKA, PAaBUIbHBIN
MHOT'OTPaHHUK, IPU3Ma, TUPAMHU/JIA,
¢urypa v noBEpXHOCTb BpallleHuUs,
LWIMHAP, KOHYC, 1ap, cdepa,
pa3BepTKa MOBEPXHOCTHU, CEUEHUS
KOHYCa U [IWINHJPA, apajlieIbHbIe
OCH WJIM OCHOBAHMIO, CEYCHHE 11apa,
IUIOCKOCTB, Kacarolasicst cepsl,
LHWIMH]Ipa, KOHYCa; YMEHHE CTPOUTH
CEYEHNE MHOTOTPaHHMKA,
n300paxxaTb MHOIOI'PaHHUKH,
(GUrypsl U MOBEPXHOCTH BpallleHHs,
UX CEYEHMUsI, B TOM YHUCIIE C
MIOMOUIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHSITh CBOWCTBA
reoMeTpuuecKkux Guryp,
CaMOCTOSITENIbHO (POPMYIIUPOBATH
OTpeieNIeHus: U3y4aeMbIX QuUryp,
BBIIBUTaTh TUIIOTE3bI O CBOWCTBAX U
NPU3HAKAaX TEOMETPUUECKUX PUryp,
000CHOBBIBATh MJIM OIIPOBEPraTh UX;
YMEHHE MPOBOJUTH KiIacCu(UKAIIIO
Guryp no pazaIMuHbIM IPU3HAKAM,
BBITNIOJIHATH HEOOXOAUMBbIE
JIOTIOJTHUTEIIbHBIE IOCTPOEHHUS

I115 - ymenue cBoOOIHO
OTIEPHPOBATH MOHATHSIMHU: TUTOIIATH
¢burypsl, 06beM GUTypsbl, BEINIHHA
yIJla, pacCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSTHUE MEXKITY
TUIOCKOCTSIMHU, TUIOIIAb chepsl,
TUTOIAb TOBEPXHOCTH TTHPAMHU/IBL,
IPU3MBbI, KOHYCa, HWIHHAPA, 00beM
Ky0a, IpsIMOYTOJIbHOTO
napaienenumnena, MupaMuibl,
NpU3MBI, IWIMHPA, KOHYyCa, 1Iapa;

Tema 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

YCTHBIN OITpOC (11.5.1)
[TpakTnueckoe 3anstue Nel
(camocrosTenbHas paboTa)




YMEHHUE HAXOJNUTh OTHOILCHUE
00BbeMOB MMOAOOHBIX QUTYP

I116 - ymenue cBoOOIHO
OTIEpUPOBATH TOHITHSIMH:
JBUKEHHE, MTapaJlIeNIbHbIN epeHoc,
CUMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MOI00HUS,
mo00HbIE PUTYPBI, YMEHHE
pacno3HaBaTh paBHbIC U MOJA00HBIE
¢burypsl, B TOM 4ucie B IPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; YMCHHE
UCIIOJIb30BAaTh T€OMETPUUYECKUE
OTHONICHHUS, HAXOHTh
reOMEeTPUUECKHE BEJIMYUHBI (JIMHA,
yToJ1, IIIOIa/ib, 00bEM) MpHU
pEeIIeHnH 3aa4 U3 IPYTUX y4eOHbIX
MIPEIMETOB M U3 PEATLHOM JKU3HH

Tema 3.1. [IpsimMble U MIIOCKOCTH
B [IPOCTPAHCTBE

YCTHBIN OMpOC (1.5.1)
IIpaxTrueckoe 3ansatue Ne
1 (camocrosiTenbHas
pabota)

[117 - ymenue cBoOOIHO
OTIEPUPOBATH MTOHITHSIMH:
PsIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
BEKTOP, KOOPJIUHATHI TOUKH,
KOOpJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BECHNE BEKTOpa Ha
YKCIIO, PA3JI0KEHNE BEKTOpa I10
0a3ucy, CKaJsipHOE MPOU3BEICHHE,
BEKTOPHOE MIPOU3BEAECHUE, YOI
MEXTy BEKTOpaMH; YMECHHUE
MCIIOJIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJ ISl PEIICHHUS
TEOMEeTPHUECKUX 3aJ1a4 U 3aa4
JIPYTHX y4eOHBIX MPEIMETOB;
OTIepUPOBATH MOHITUSIMU: MaTpHIIa 2
x 2 1 3 X 3, onpeieIuTeNh MaTPHIIBI,
TEOMETPUUECKUN CMBICTT
OTPEIeTUTEIS

Tema 3.2. KoopauHaTsl 1
BEKTOPHI

YCTHBIU OITPOC (11.5.1)
[TpakTrueckoe 3anartue Nel
(camocTosiTennpHas paboTa)

IT18 - ymenue MoaenupoBarthb
peasibHbIe CUTYalluH Ha SI3bIKE
MaTEMAaTHUKH; COCTaBIISITh
BbIpaXXCHMUSI, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBHIO 33]1a4H, UCCIIE0BATh
IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreopsl,
MHTEPIPETUPOBATH ITOITYUEHHbIN
pe3yJbTaT; CTPOUTh MaTeMaTHYECKHe
MOJIEJIU C IIOMOIIBIO
F€OMETPUUYECKUX TTOHATUHN U
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH
IPaKTUYECKHE 3a7jaui; COCTABIIATh
BEPOATHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH NOJTYYEHHBIH

Tema 1.6. Hauana
MaTEeMaTUYeCKOro aHaIu3a.
IIpousBoaHas u €€ npUMEHEHUE
Tema 1.7. UnTerpan u ero
IIPUMEHEHHUE

Tema 2.2. DneMeHThI TEOpUHU
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 3.2. KoopauHatsl u
BEKTOPBI

Tema 3.3. MHOTOrpaHHUKH U
KpYTble Tella

[IpakTuueckoe 3anstue Nel
(camocTosTenbHAs paboTa)

YCTHBIN OMPOC (1.5.1)

ITpakTnueckoe 3ansaTue Nel
(camocTosTenbHAs paboTa)
ITpakTnueckoe 3ansTue Nel
(camocTosTenbHAs paboTa)
ITpakTnueckoe 3ansTue Nel
(camocTosATenbHAs paboTa)
ITpakTnueckoe 3ansTue Nel
(camocTosTenbHAs paboTa)
ITpakTnueckoe 3ansTue Nel
(camocrosiTenpHas paboTa)




pe3yNbTaT; pemaTh NpUKIaaHbIe
3a/1a4d CpeCTBaMuU
MaTeMaTHUYECKOT0 aHallu3a, B TOM
qHCIIe COLUAIbHO-DKOHOMUYECKOTO
1 GU3NYECKOT0 XapaKTepa

Tema 4.1. Marematnueckue
METOABI B MPO(hecCHOHAIBHOM
JeATEIILHOCTH

119 - ymenue BbIOUpaTh
MOAXOASAIIMN METOJ JIs1 PEILICHUS
3a/1a4; IOHUMAaHNE 3HAYUMOCTHU
MaTE€MaTHUKHU B U3YYEHUU TPUPOIHBIX
¥ OOILIECTBEHHBIX MPOLIECCOB U
SBJICHUI; yMEHHE PacCllO3HABATh
IIPOSIBIICHUE 3aKOHOB MaTEMATHUKU B
HCKYCCTBE, YMEHUE TPUBOAUTH
IIPUMEPBI MATEMAaTUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM
MaTEMaTU4YECKON HAyKH

Tema 1.1.BBenenue

Tema 2.1. KomOunaTopuka
Tema 3.1. IIpsiMbie U MIIOCKOCTH
B IIPOCTPAHCTBE

YCTHBIN OIPOC (11.5.1)
YCTHBIN OMpOC (1.5.1)
YCTHBIU OIPOC (11.5.1)

J1J1s1 OLIeHKHU JOCTHXKEHHUS 3aIlJIAaHUPOBAHHBIX PE3Y/IbTaTOB O0yUEHUs 10 MPeIMETy pa3paboTaHbl
KOHTPOJIbHO-OLIEHOYHBIE CPENICTBA JIs IPOBEAEHUS TEKYILEr0 KOHTPOJI U IPOMEKYTOUHOU
aTTecTaluu, KOTOpbIE IIpUjaramTcs K padodeil mporpaMMe npeaMmera.




MuHuCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
denepanbHOE rocyIapCTBEHHOE 010 HKETHOE 00pa30BaTEebHOE YUPEXKICHUE
BbICILIEr0 00pa3oBaHUs
«BnaauBOCTOKCKHM IOCYJapCTBEHHBIN YHUBEPCUTET)

Komnemx cepBuca u nu3aitHa

®OH/J OHUEHOYHbBIX CPEACTB
JUTSI IPOBEICHUS TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM aTTeCTalluu
10 y4eOHOMY MPEIMETY

OOII1.07 Marematuka

POTrpaMMBbI TIOATOTOBKH CTICIIUATUCTOB CPEIHETO 3BEHA
38.02.08 Toprosoe nemno

®dopma oOyueHus: OUHas

Bmagusoctok 2026



1 O0uIne cBeIeHUA

®onn oneHouHbIX cpenactB (manee — POC) npemHasHadyeH JIT KOHTPOJS W OIECHKU
00pa3oBaTeNbHBIX JIOCTHKEHUH, OOydJaroImmxcs Mo mporpamme ydeOHoro mpenmera OOI1.07
Maremaruka.

@®OC BKIIOYAIOT B ce0s KOHTPOJIbHBIE MaTEpUabl Ui MPOBEACHUS TEKYILEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTeCTallud IO MHpPEAMETy, KOTopas MpoBOIUTCS B (opme
9K3aMeHa (C HCIIOJIb30BAaHMEM OIIGHOYHOTO CPEACTBa — YCTHBIH OINpOoC B (opMEe OTBETOB Ha
BOIIPOCHI OMJICTOB, BHIITOJHEHHE TUCHbMEHHBIX 3a/IaHH)

2 Ilnanupyemble pe3yjbTaTbl OO0y4YeHHUS MO0 MpeaMeTy, oOOecrneYynBaKOIIue
pe3yJabTaThl 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMBbl

Kon
pesyibTara HanmenoBanwue pe3ynbTaTa 00ydeHUs
0o0y4eHUs

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE

J1 HayKH, CPEICTBE MOJICTUPOBAHUS SBJICHUI U ITPOIIECCOB, UCIX U METOaX
MaTEeMaTHKU
MMOHMMAHHUE 3HAYUMOCTH MAaTEeMATHUKH ISl HAYYHO- TEXHUIECKOTO IIporpecca,

e c(OpMHUPOBAHHOCTH OTHOILIEHUS K MaTeMaTHKe KaK K 4acTu o6mequOBeqecE<op“1
KYJIBTYPBI Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTEMAaTHKH, YBOJIOIACH
MaTEeMaTHYECKUX Haeh
Pa3BHUTHE JIOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKCHHSI,

n ITOPUTMHUYECKON KYJIBTYPbl, KPUTUYHOCTH MBILIUIEHUS HA YPOBHE, HEOOXOAMMOM
It Oy myted mpoeCCUOHATBHON ACSITELHOCTH, IS IPOJAOKSHUS 00pa30BaHUs
1 caMmoo0pa3zoBaHus
OBJIAJICHUEC MaTEMAaTHICCKIMH 3HAHUSIMA U YMEHHUSIMH, HEOOXOTUMBIMHA B
TTOBCETHEBHOM JKU3HU, JUISI OCBOCHUS CMEXHBIX €CTECTBEHHO- HayUHBIX

J4 JTUCIIUILIAH ¥ TUCITUTUTHH TPO()ECCHOHALHOTO IUAKIIA, JIJIS TIOTyYeHUS
o0pa3oBaHMs B 00JaCTAX, HE TPEOYIOIUX yIIIyOJIeHHON MaTeMaTH4ecKoi
MTOJITOTOBKH

15 TOTOBHOCTD U CH(\)’CO6HOCTB K 00pa3oBaHuIO, B TOM YHCIIE caMO00pa30BaHUIO, Ha
MIPOTSHKCHUH BCEH KU3HU

16 CO3HATENbHOE OTHOILICHHE K HEMIPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBHIO
ycrnenrHou npodecCHOHATBHOM U 00IIECTBEHHOM IEATeTbHOCTH

17 TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENTEHOM TBOPUYECKOM 1 OTBETCTBEHHOMN
JESTEIILHOCTH
TOTOBHOCTB K KOJUIEKTUBHON paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMH B

JI8 o0pazoBaTenbHOM, OOIIECTBEHHO-TIOJIE3HON, YUeOHO-MCCIIETIOBATEIBCKOM,
MIPOEKTHOM U IPYTHX BUJAX JCSITEIbHOCTH
OTHOIICHHE K TPO(heCCHOHABHOM IEATENHHOCTH KaK BO3MOKHOCTH Y4acTHs B

JI9 PEIICHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IICHAIIMOHATLHBIX
npobiem

M1 YMEHHE ONPEISIISATh [ETH IeATEITbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTSPUHU UX
JOCTHKECHHUS

M2 YMEHHE BHOCHTb KOPPEKTHBBI B ACATENILHOCTD, OLCHHBATE COOTBETCTBHE
PE3YNIBTATOB IEJSIM, OLIEHUBATh PUCKH MOCIEICTBUN NEATeIbHOCTH

M3 BJIaJICHNE HABBIKAMH ITO3HABATEIHHOM, Y4€OHO- UCCIIeI0BATEILCKOM U MMPOSKTHOM
JIeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus mpooaem

M4 CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSTEIFHOMY ITOUCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a]]a4, TPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MO3HAHUS

M5 CHOCOOHOCTH BBISBIIATH NPUUMHHO-CJIEICTBEHHBIE CBS3HU M aKTYaIU3UPOBAThH




Kon
pe3yibTrara
00yJeHUs

HaumenoBanue pe3ynbraTa 00yueHus

3aa4y, BbIJIBUT'aTh TUIIOTC3Y €€ PCUICHU A, HAXOANUTH apryMCHTHBI IJId
J0Ka3aTcCJIbCTBa CBOUX YTBer(HeHHﬁ, 3aaaBaTh NapaMETPhl U KPUTCPHUHN PCHICHUSA

M6

CIOCOOHOCTH aHATTM3UPOBATH MOJIYUYEHHBIC B XO/I€ PEIICHHMS 3a/1a4U Pe3YJIbTaTHI,
KPUTHYECKU OLICHUBATH UX JIOCTOBEPHOCTH, [IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX

M7

CIIOCOOHOCTD BBIJIBUI'aTh HOBBIC UACH, IIpEJIaraTb OpUIriHaJIbHBIC ITOAXOAbI 1
pCeUICHUs, CTABUTDH HpO6JIeMBI 1 3aJ1a4i, JOITYCKAOINC AJIbTCPHATUBHLIC PCHICHUS

M8

BJIa/ICHUE HABbIKAMU MOJIY4YeHHs] HHPOPMAIIMK U3 UCTOUHUKOB Pa3HBIX THUIIOB,
CIOCOOHOCTH CaMOCTOSITEIBHO OCYIIECTBIIATH MTOUCK, aHATIN3, CUCTEMATU3AIUIO 1
MHTEPIpETAIMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (POPM MpeICcTaBICHUS

M9

CIOCOOHOCTD OCYIICCTBIIATh KOMMYHHUKAIIUHU BO BCEX C(bean KHN3HU,
APTYMCHTHUPOBAHHO BCCTHU JUAJIOT, YMCTh CMAT'1aTh KOH(bHI/IKTHBIe CUTYyaluu,
Pa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOXO TOUYKY 3PCHUS C UCIIOJIb30BAHUCM
SA3BIKOBBIX CPCACTB

MI10

CHOCOOHOCTH MOHUMATh M UCIIOJIB30BATh MIPEUMYIIIECTBA KOMAaHAHON U
WHJIMBUIYAILHOU PabOTHI;

MIPUHUMATH 1LIEJTU COBMECTHOM JESITEIIbHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
JEHUCTBUS 110 €€ JOCTHIKEHHUIO: COCTABIIATH IUIAH JCHCTBUMN, PaCTIPEEsATh POJIH C
y4€TOM MHEHUH yYaCTHUKOB 00CYXk/IaTh Pe3yJbTaThl COBMECTHON PaOOTHI;
npeJiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJACH C MO3UIIMN HOBU3HBI,
OPUTHHAJIBLHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMUECKOE MOBEICHNE B PA3JIMYHBIX CUTYAIIHSIX,
MIPOSIBJISATH TBOPUECTBO U BOOOpaKCHHUE, ObITh MHUITMATHBHBIM.

M11

YMEHHE CaMOCTOSTEIbHO COCTABIIATH IJIaH PELICHUS MPOOJIEMBI C YIETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN M MPeINOYTEHUI

MI12

CIOCOOHOCTH /1aBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTHBBHI B
JEeATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIBTATOB LICIISAM;

BJIa/ICHHE HaBbIKaMU IT03HABATEIbHON pe(IIEKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JNENCTBUN U MBICIIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUI;
HCI0JIb30BaHNE IPUEMOB pedIeKCHu AJis OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO
peuieHus

IT1

YMEHHUE ONepUPOBATh MOHATHIMU: OIIPEJIEIEHUE, aKCHOMa, TeOpeMa, CIIEJICTBHE,
CBOMCTBO, MPU3HAK, TOKA3aTENbCTBO, PABHOCHIIbHBIE POPMYITUPOBKH; YMEHUE
dhopmynupoBaTh 0OpaTHOE U MPOTUBOMIOIOKHOE YTBEPKICHUE, TPUBOAUTH
MIPUMEPBI U KOHTPIIPUMEPHI, TPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS MPU
pEIIeHNH 3aJ1a4, OIICHUBATH JIOTHYECKYIO MMPABUIBHOCTE PACCYKICHHMA

I12

YMEHUE OIIEpPUPOBATh NOHATUAMU: MHOYKECTBO, IIOJIMHOXKECTBO, ONIEpalluy Ha
MHOECTBAMH; YMEHHE UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN aIlrapar JJIs
OIMCAaHUs PEAIBHBIX IPOLECCOB U SIBJICHUMN U IIPU PELICHUU 3a/]a4, B TOM YUCIIEC U3
JPYTUX y4eOHBIX MPEIMETOB

I13

YMEHHUE ONepupoBaTh MOHATUAMU: rpad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IJIOCKOCTH; YMEHUE 331aBaTh U OMKUCHIBATh Tpadbl pa3IMuHbIMU CIIOCO0AMU;
MCIOJIb30BATh Tpadbl NP pelIeHUH 3a1a4

I14

yMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMH: COYETaHUE, IEPECTaHOBKA, YHCIIO
COYETaHM, YMCII0 NepecTaHoBOK; OMHOM Hbl0TOHA; yMeHue IPUMEHSTh
KOMOMHATOpHBIE (PaKThl U PacCyKJIEHUS JJIsl peleHus 3a1a4

I15

YMCHHUCEC ONECPpHUPOBATH MNOHATHAMU: HATYPAJILHOC YUCIIO0, IIEJI0C YN CII0, OCTATOK I1O
MOAYJIO, pallMOHAJIBHOC Y1 CJIO, UPpPpAUOHAJIBHOC YUCII0, MHOKCCTBA
HaTypaJIbHBIX, IIECJIbIX, pallMOHAJIBHBIX, I[CI\/'ICTBI/ITGJ'II)HBIX YUCCII; YMCHHUC
HCII0JIB30BATh IMPU3HAKU OJCTITUMOCTH, HaMCHBIIHI 06H_[I/II71 JCINUTEIIb 1N




Kon
pe3yibTrara
00yJeHUs

HaumenoBanue pe3ynbraTa 00yueHus

HaANMMCHBIICC O6IJ_I€€ KpaTHOC, aJIrTOPUTM EBknuma IIpu pCUICHUM 3aaa4,
3HAKOMCTBO C pa3JIM4YHbBIMHA IMMO3UIIHUOHHBIMU CUCTEMAaMU CHUCIICHUA

I16

yMEHHUE CBOOOJIHO ONEpUPOBATh MOHATUSIMU: CTEIIEHD C LIETBIM IMOKa3aTeseM,
KOpEeHb HaTypaJbHON CTEIeHU, CTENeHb C PAllMOHAIBHBIM ITOKa3aTelleM, CTEIEHb C
JeHCTBUTENHHBIM (BEIICCTBCHHBIM) ITOKa3aTeseM, Jorapudm gucia, CHHYC,
KOCHHYC U TAHT€HC MPON3BOJIBHOIO YHCIIa

117

YMEHHE OTIEpPUPOBATH MOHITHIME: TOXKIECTBO, TOKIECCTBEHHOE ITPeoOpa3oBaHue,
yYpaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHHI 1 HEPABEHCTB, PABHOCUIIbBHOCTh
ypaBHeHHﬁ, HCPABCHCTB U CUCTEM, pAllMUOHAJIBHBIC, UPPALIMOHAJIbHBIC,
MOKa3areabHble, CTEIIEHHBIE, JJorapu(MUIECKUe, TPUTOHOMETPUYECKHE
YpaBHCHH, HCPABCHCTBA U CUCTEMbI, YMCHHEC PCIIATh YPAaBHCHUS, HCPABCHCTBA U
CUCTEMBI C IOMOIIBIO Pa3JIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U
CHUCTCMBI C MapaMCTPOM; IIPUMCHATL YPaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJIA
pelleHrs MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4u U3 pa3jInyHbIX o0JacTel HAyKH U
peanbHON JKU3HU

I18

yMEHHE CBOOOHO ONepUPOBATh MOHIATUAMHU: Tpaduk GyHKIHH, OOpaTHAs
GbyHKIMs, KOMITO3UIMS (QYHKIMN, TWHEHHAs QyHKINSA, KBaApaTHIHast (pyHKIIHS,
cTerneHHast QyHKIMS ¢ 1eJIbIM II0Ka3aTeneM, TPUrOHOMETpUUecKue pyHKIUH,
oOpaTHbIE TPUTOHOMETPHYECKUE (PYHKITUH, TOKa3aTeIbHas 1 JIorapuMuaeckas
(GyHKLIMU; yMEHHE CTPOUTh IrpadMKu (PYHKIUI, BBIOJIHATH IPE0Opa3oBaHUs
rpadukoB pyHKUNN; yMEHHUE UCIIOJIB30BaTh T'paduKky QyHKIUHN I U3yUYEHUs
IIPOLIECCOB U 3aBUCUMOCTEH MPH PELICHUH 3ajiay U3 IPYTUX Y4eOHBIX IPEIMETOB
U U3 pealIbHOW KHM3HM; BRIPAKaTh (POPMYyJIaMU 3aBUCHMOCTH MEKIY BEIIMYMHAMH;
yMEHHUE CBOOOJHO ONEpUPOBATh MOHATUAMH: YETHOCTh (DYHKIIMH, IEPUOJUYHOCTh
(GyHKIIMHM, OTPaHUYEHHOCTbh (PYHKIIMU, MOHOTOHHOCTb (DYHKIIUH, IKCTPEMYM
¢byHKIMHU, HanboblIIee U HAUMEHbIlIee 3HaueHUs (PYHKIIMHN Ha IPOMEXYTKE;
yYMEHHE MPOBOJUTH HcciieoBaHne QYHKIIMU; YMEHUE UCTIOIb30BaTh CBOWCTBA U
rpaduku GYHKUUH JUIs pellieHus ypaBHEHUH, HEPaBEHCTB U 3a]1au ¢ apaMeTpaMu;
n300paxkaTh HA KOOPJUHATHOM TNIOCKOCTH MHOYKECTBA PEILIEHUI YpaBHEHHUI,
HEPABEHCTB U UX CUCTEM

I19

YMEHHE CBOOOTHO ONIEPUPOBATH MOHATHSIMHU: ITOCIICIOBATSIILHOCTD,
apudmeTnyeckas mporpeccus, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yOBIBaroIasl reoMeTpuyecKasi MPOrpecchs; yMEHHUE 3a/1aBaTh
MOCIIEZIOBATEIHHOCTH, B TOM YHCIIE C MOMOIIBI0 PEKYPPEHTHBIX (hopMyI

I110

YMEHHE ONIEpUPOBATh MOHATUSAMU: HENPEPHIBHOCTh (PYHKIIMH, aCUMITOTHI
rpaduka QyHKIUY, IepBasi ¥ BTOpas IpOU3BOIHAS (PYHKIMH, T€OMETPHUUECKUI U
(bu3nuecKnuit CMbICI MPOU3BOIHOM, TEPBOOOPa3Hasl, ONPEEIIEHHbIN HHTErpa;
YMEHUE HaXOJUTh aCUMIITOTHI rpaduka GyHKINU; YMEHHE BEIYUCIIATh
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHMS], YACTHOTO M KOMITIO3ULIUU (QYHKIUH,
HaXO/UTh YpaBHEHHE KacaTebHOU K rpaduKy (yHKIUH;

YMEHHE HCI0JIb30BaTh MIPOU3BOIHYIO JUIsl HCCeN0BaHUs (QYHKIUH, JUIs
HaXO0XJACHNS HaWIY4IIEro peleHus B IPUKIIAJHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMMYECKUX U (PU3MUECKUX 3a7auax, JUisl ONPEesIeHNs CKOPOCTH U
YCKOPEHUs1; HaXOUTh IJIOMIAIN U 00BEeMbI (PUTYp ¢ TOMOIIBIO HHTETpaa;
MIPUBOJUTH IPUMEPBI MATEMATUIECKOTO MOJIEIINPOBAHUS C TOMOILBIO
muddepeHIranbHbIX YpaBHEHUH

I111

YMEHHE ONEPUPOBATH NOHATHIMU: KOMIIEKCHOE YUCIIO, CONPS)KEHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO Yucia, (opMa 3arucu
KOMIUIEKCHBIX YHCeN (TeOMEeTpHIecKasi, TPHTOHOMETPHYECKas U anredpanyeckas);
YMETh MPOU3BOIUTH apU(YMETHUECKUE IEHCTBUS C KOMIUIEKCHBIMHU YUCIIAMH;




Kon
pe3yibTrara
00yJeHUs

HaumenoBanue pe3ynbraTa 00yueHus

IMPUBOJAUTH MPUMCPBI UCITOJIB30BAHUS KOMIIJICKCHBIX YN CCJI

I112

yYMEHHUE CBOOOIHO ONEpUPOBaTh MOHATUAMU: CpeiHee apupMeTHIecKoe, MeMaHa,
HauOoJblIIee M HAMMEHbIIIEEe 3HAYCHHUS, pa3Max, AUCIEPCHUsl, CTaHAapPTHOE
OTKJIOHEHME [UIsl OIMCAHMsI YUCIIOBBIX JaHHBIX; YMEHHUE UCCIIEN0BATh
CTaTUCTHYECKHE JJAHHbIE, B TOM YHUCIIE C IPUMEHEHHEM I'papUueCcKuX METOA0B U
JIEKTPOHHBIX CPEJCTB; rpa)uUeCcKH UCCIIE0BaTh COBMECTHBIEC HAOIIOIEHUS C
IIOMOILBIO AUarpaMM PacCEUBAHMs U JIMHEWHON PErpeccuu

113

yYMEHHE HaXOJUTh BEPOSATHOCTH COOBITHII C MCIIOJIb30BaHHEM TpaduaecKkux
METOOB; IPUMEHSTH JUIsl PELICHUS 3a1a4 (POPMYIIbI CIOKEHUS M YMHOKECHUS
BEPOSITHOCTEH, POPMYITy TIOIHON BepOATHOCTH, popmyiny beprymm,
KOoMOUHATOpHBIE (DaKThI U (POPMYIIBI; OLICHUBATH BEPOSITHOCTU PEaTbHBIX
COOBITHI; YMEHHUE ONEPUPOBATh MOHATUAMHU: CIIy4aiiHas BEIMYHHA,
pacripenienieHue BEpoATHOCTEH, MaTeMaTHIECKOE OKUJaHHE, TUCTICPCHS U
CTaH/IapTHOE OTKJIOHEHHE CITy4allHON BEJIMYMHBI, (GYHKIIMH PACIIpe/ieICHHS U
IUIOTHOCTH PABHOMEPHOTO, TOKAa3aTeIbHOI0 M HOPMAIBHOTO Paclpe/e/ICHUN;
YMEHHE HCII0Ib30BaTh CBOWCTBA N3yYCHHBIX PACHIPE/ICICHUM IS pEICHHS 33/1a4;
3HAaKOMCTBO C ITOHATUSAMH: 3aKOH OOJIBIINX YHUCEIN, METO/IbI BEIOOPOUHBIX
UCCJICIOBAaHMIA; yYMEHHE TIPUBOAMUTH IPUMEPHI POSIBICHUS 3aKOHA OOJIBIINX YHCEI
B IPUPOHBIX ¥ OOIIECTBEHHBIX SIBICHUIX

I114

yMEHHUE CBOOOJHO ONIEpUPOBATh MOHATUAMU: TOUKA, PsAMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH yroJl, ABYTPAHHBIN yroJl, TPEXIPAHHBIA
yT0Jl, IEPECEKAIOIINECS, MTAapAJLIEIbHBIE U CKPELIUBAIOLIUECS NIPSMBIE,
MapaJUIEIbHOCTD U MEPIICHIUKYIISIPHOCTD MPSIMBIX U IUIOCKOCTEH, YTOJI MEKY
IPSIMBIMU, YIOJI MEXKY IPSMOU U INIOCKOCTBIO, YTOJI MEXKIY IIJIOCKOCTSIMU;
YMEHHE HCII0JIb30BaTh MPU PEIICHUH 3a]1a4 U3YYECHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MUPE;
YMCHUC ONCPpHUPOBATH MOHATHAMU: MHOTOT'PaHHUK, CCUCHUEC MHOI'OI'PaHHUKA,
MIPaBUIIbHBII MHOTOTPAHHUK, IPU3Ma, MUpaMuia, GUrypa u moBepXHOCThb
BpallleHus, IWINHIP, KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS
KOHYCa ¥ LWIMHJPA, [apaljIesIbHbIe OCH WM OCHOBAHUIO, CEYEHUE 11apa,
IUIOCKOCTb, Kacaromasics cepbl, UINHIPA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTOI'paHHHKA, N300pakaTh MHOTOTPAHHUKHU, QUTYPBI U TIOBEPXHOCTH
BpalCcHus, UX CCYCHHUA, B TOM YUCJIC C TIOMOUIBLIO SJICKTPOHHBIX CPEACTB, YMCHUC
IIPUMEHATH CBOICTBAa T€OMETPUUECKUX (DUTYP, CAMOCTOSITEIBHO (POPMYIUPOBATH
OIpCACIICHUA N3YyYaCMbIX (1)I/Il"yp, BbIABUI'aTh THUIIOTE3BI O CBOMCTBAX U IIpU3HaKax
reoMeTpruecKkux (puryp, 000CHOBBIBATh MM OIPOBEPIaTh MX; yMEHHE IPOBOIUThH
Knaccn(bm(aumo (1)I/Il"yp 110 pa3JIMYHBIM ITPpHU3HAKaM, BBITIOJIHATH HGO6XOHI/IMH€
JIOTIOJIHUTEIIbHBIE IIOCTPOCHHUS

I115

yMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMMU: IIOAAb PUTyphl, 00beM GUTYPHI,
BEJIMYMHA YTJIa, PACCTOSIHUE OT TOUKHU J0 IJIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMU, PACCTOSIHUE MEX/1Y INIOCKOCTSAMH, TUIOIIA/b chepbl, III0MaIb
MOBEPXHOCTU MHPAMHM/IbI, IPU3MBI, KOHYCa, IMIINHApA, 00beM Ky0a,
MPSIMOYTOJIBHOTO NIapajuiesienuneia, TUpaMuibl, IPU3Mbl, UJIUHAPA, KOHYyCA,
11apa; yMeHHEe HaXOJIUTh OTHOIIEHHE 00EMOB MOJJOOHBIX (DUTYD

I116

yMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMU: IBUKEHHE, TapajlIeNIbHbIN MepeHoc,
CUMMETpHS Ha IJIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT, IipeoOpa3oBaHue 1mo1o0us,
1o100HbIE (UTYPBI; YMEHHE PAacliO3HABATH PABHBIE U MM000HBIE QUTYDPBI, B TOM
qlCclle B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; YMEHHUE UCIOIb30BaTh
reOMETPHUECKUE OTHOIIEHUS, HAXOJUTh T€OMETPUUYECKUE BEIUUUHBI (JUIMHA, YTOJ,
IO b, 00BEM) IPU PEIICHUH 3a]1a4 U3 APYTHX YUEOHBIX MPEIMETOB U U3




Kon
pe3yibTrara
00yJeHUs

HaumenoBanue pe3ynbraTa 00yueHus

peanbHON KU3HU

1117

yMEHHE CBOOOTHO ONEPUPOBATH MOHITUIIMHU: MPSMOYTOJIbHAs CCTeMa KOOpAUHAT,
BEKTOpP, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPA HA YUCIIO0, PA3JIOKEHHUE BEKTOpa 10 0a3ucy, CKalIpHOe
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEACHHUE, YTOJ MEXKITY BEKTOpAMU; YMEHUE
MCIOJIb30BaTh BEKTOPHBII U KOOPIMHATHBIA METOJI IJIsl pELICHHs] T€OMETPHUUECKHUX
3a/1a4 ¥ 3aJ1a4 IPYyrux y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATUSMU: MAaTpULIA 2
X 2 1 3 X 3, onpeaeauTenb MaTPUIlbl, FEOMETPUUECKUN CMBICIT OIIPEICITUTEIS

I118

YMCHHUEC MOACIIUPOBATL PCAJILHBIC CUTYyallMH Ha A3BIKC MAaTCMATUKH, COCTABJIATH
BBIPA)KCHUSI, YpaBHEHHsI, HEPABEHCTBA U X CHCTEMBI 110 YCIIOBHUIO 3a/1auH,
UCCIIEI0OBATh MOCTPOSHHBIE MOJICIH C HCIIOJIb30BaHUEM amnmapaTa anreopsl,
UHTEPIPETHPOBATH MOTYUYCHHBIH PE3YNIbTaT; CTPOUTh MATEMATHUYECKHE MOJIEIIH C
IMOMOIIIBIO TCOMCTPHUICCKUX HOHATHHU U BCJIIMYMH, pCIIATh CBA3aHHBIC C HUMU
MPAKTUYECKHE 33]]au; COCTABISATh BEPOSTHOCTHYIO MOJICNIb U HHTEPIIPETUPOBATh
MOJYYCHHBIN pe3yJbTaT; pelIaTh NPUKIAAHbIE 3a]1a4U CPEACTBAMU
MaTEeMaTHYECKOT0 aHAJIN3a, B TOM YHUCIIE COIIMATbHO-OKOHOMHYECKOTO U
(U3HYECKOTO XapaKTepa

I119

yYMEHHUE BbIOMPATh MOIXOASIIUI METO 11l peIlieH s 3a/1a4l; HOHUMaHHe
3HAYUMOCTH MaTEMaTUKHU B U3y4YEHUH MPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SIBJICHUI; YMEHUE PACIIO3HABATh IIPOSBICHUE 3aKOHOB MaTEMATUKHU B UCKYCCTBE,
YMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCHMCKON U MUPOBOM
MaTEMaTHYECKON HAYKU




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pPe3ybTaTaM 00y4eHust

3.1 Cpe)ICTBa, NMPpUMEHAEMBIC 1JIsI OLCHKH YPOBHHA TeopeTn'{eCRoi/i noATroTOBKH

Kpatkoe
HAaUMEHOBAHHE
paszznena

(MozyIist) / TeMbI

JUCIIUILINHBI

Kon
pe3ynbrara
oOydeHus

Ilokazarenn
OBJIAICHUS
pe3yiabTaTaMu
00y4deHus

HanmenoBaunue o1ieHOYHOTO
CpEACTBA U MPEACTABICHUE
ero 8 POC

[IpoMexxyTouHas
aTTecTaIus

Texymmit
KOHTPOJIb

Paznen 1. Anreopa.

Tema 1.1
Beenenue

I119

CriocoOHOCTh NEPEUUCIIUTD
00J1aCTH IPUMEHEHUS
MaTE€MAaTHKU B PEAIbHOU
KHU3HH, HA3BaTh OCHOBHBIX
YUCHBIX-MaTEeMaTHUKOB U UX
BKJIaJl B HAYKY

IT1

CriocoGHOCTh NEPEYUCIIUTD
OCHOBHBIC MAaTEMAaTHUYCCKUEC
MOHATHS, OOBSCHUTH
KaXXJ10€ U3 HUX, CBA3aTh
9TH TIOHSATHUS C PEATEHBIMU
SBJICHUAMU

M6

CrocoOHOCTE
aHAJIM3UPOBATh paHee
MOJTyYCHHBIH OTIBIT,
OOBSICHUTBH CBOIO TOUKY
3peHus

M1l

CrnocoOHOCTB
KJIacCU(UIIUPOBATH CBOU
3HaHUS

M3

CrniocobHOCTh
aHaAJIM3UPOBATh, 0000IIATH
Y JIeaTh BBIBOJIBI,
OMUPAsiCh HAa 3HAHUS U3
Pa3IUYHBIX TTPEIMETHBIX
oOnacreit

JI1

CrocoOHOCTE OOBSICHUTH
SIBICHUE OKPYIKAIOIIETO
MI/Ipa MaAaTEeMAaTHUYCCKUM
SI3BIKOM

YCTHBIN
ompoc (1m.5.1)

Tema 1.2.
PaszButue

IIOHATHA O YHUCJIIC

I12

CrocoOGHOCTh OnpeaenuTh
OCHOBHEIE YHCIIOBEIE
MHOKECTBA, YIOPSI0YUTh
nx. CriocoOHOCTh
00BSCHUTH HAJTANYHE
MHOYKECTBA YHCIIOBBIX
CHCTEM.

I15

Croco0OHOCTE
WCIOJIb30BaTh IPU3HAKU
JIETUMOCTHA

I111

CriocoOHOCTh TPOU3BOIUTH
apupMeTHUECKHIEe AeHCTBUS
C KOMIUICKCHBIMH YHCJIAMHA

JI1

CrocoOHOCTE
aHAJTM3UPOBATH SIBJICHUS

KoHnTponbHas

pabora (11.6.2,

(5.1, BapHuaHrt 1-2,
3aganus 1-3)

BOIIPOCHI -

3) PazHoypoBHeBBIE
3aauu "

3aJaHuS

(1m.6.3, BapuaHT

1-2, 3aganue 19)

YTt
ompoc




OKPY>KaloIlero MUpa ¢
MOMOIIIBIO SI3bIKA
MaTEMaTHKU

J4

CrocoOHOCTE
OOHapyXUBaTh CBS3U
MEXIy

JUCHUIIIIMHAMHU,
HCIIONB30BaTh
MATEMATHUYCCKUC HpI/IeMbI
IIPH PEIICHUH 3314 U3

JPYTUX HAYK U B
HOBCEIHEBHOU KU3HU

Tema 1.3.
DyHKIMU U
rpaduku

J3

CriocoOHOCTh HCCICO0BATH
SIBJICHUC U A€J1aTh BBIBO/JbI
O MOJIYYCHHBIX
3daKOHOMCPHOCTAX

Ml

CnocoOHOCTEH COCTABIIATE
IUJ1aH IEeATEIBHOCTHA

I18

CriocoOHOCTD BHIIOJHATH
npeoOpa3oBaHus TpaQuKOB
(bYHKIMIA, KCTIOTIH30BAThH
rpaduKku GyHKIUH TS
U3y4YEHUs TPOLIECCOB U
3aBUCHMOCTEH NpU
peleHNH 331249 U3 APYTHX
y4eOHBIX IPEJAMETOB U U3
peabHON JKU3HU

VYeTHbII onpoc
(m.5.1,
BOIPOCHI 4-8)

Bomnpocs qist
sk3aMeHa (11.6.1)
KonTtponbsHas
pabora (11.6.2,
BapuaHT 1-2,
3ajanus 4-6)

Tema 1.4. KopHnu,
CTETIEeHU U
J0rapuQmbl

IT1

CrnocoGHOCTh
copMyIupoBaTh
JI0Ka3aTeIbCTBO PEIICHHS,
NPEAOCTaBUTh APTYMEHTHI

J4

CnocoOHOCTh
0OHapy>XHBaTh CBSA3U
MEXIY AUCHUTUITMHAMH,
HCIIOJIE30BATh
MaTeMaTHYeCKHUe TPUEMBI
TIPY PEIICHUN 33]1a49 U3
JPYTUX HAYK U B
TOBCETHEBHOM

YKU3HU

I16

Croco6HOCTE CBOOOIHO
ONEepUPOBAThH MOHATUSMU:
CTEIIEHD C IEJIBIM
MoKa3aTesieM, KOpEeHb
HaTypaJbHOU CTENEHHU,
CTENEeHb C PAIMOHAIBHBIM
okKasareJjieM, CTEIEHD C
JIEUCTBUTEIILHBIM
(BEIIECTBEHHBIM)
rokasaresuem, Jorapudm
qHcaa

117

CrniocoGHOCTH permaTth
II0Ka3aTCJIbHBIC,
CTETICHHBIE,
norapudmudeckue

YceTHBII onpoc
(m.5.1,
BOIPOCHI 9-34)

Bonpocsr muist
sKk3ameHa (1m.6.1)

KoHnTponsHas
pabora (11.6.2,
BapuanT 1-2,
3aganus 7-15)
PasHoypoBHEBBIE
3a/1a4M U
3amanus (1m.6.3,
BapHaHrt 1-2,
3aganus 10, 16,
17, 19)




YpaBHEHUsI, HEPABEHCTBA U
CUCTEMBI

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

IT1

Croco6HOCTE
chopMynupoBaTh
JI0Ka3aTeIbCTBO PEUICHMS,
MIPEJIOCTABUTH APTYMCHTHI

M9

Cr1ocoOHOCTE OOBSCHUTD
CBOIO TOYKY 3PEHHUS,
HCIIOIB30BaTh afeKBATHEIE
SI3BIKOBBIC CPECTBA

I16

C11oco0HOCTE CBOOOIHO
OIIEpUPOBATH IOHATUSIMHU:
CHHYC, KOCHHYC M TAHTCHC
MIPOU3BOJILHOTO YKCIIa

117

CnocoGHOCTh periaTh
TPUTOHOMETPHUUECKHE
yYpaBHEHUS, HEPABEHCTBA U
CUCTEMBI

VYeTHbII onpoc
(n.5.1,
BOIIPOCHI 35-
57)

Bomnpocs qis
sk3aMeHa (11.6.1)
Pa3znoypoBHeBbIE
3aJa4d U
3amanus (1m.6.3,
BapuaHT 1-2,
3amanue 18)

Tema 1.6.

Haugama
MareMaTH4eCcKoro
aHajn3a.
IIpousBogHas u eé
MIPUMEHEHHUE

IT1

CrniocoGHOCTh
copMynupoBaTh

JI0Ka3aTeIbCTBO PEIICHHS,

NIPEIOCTaBUTh aPI'YMEHTBI

J2

Cnoco6HOCTD
MIPOAHAIU3UPOBATH
HUCTOPHUIO Pa3BUTHUSA
MAaTeMaTUKU U COOTHECTHU
€€ C HAyYHO-TEXHUYECKUM
MPOrPECCOM

I19

Cr1ocoOHOCTE CBOOOIHO
OIEPHUPOBATH TOHATHIMHU:
[IOCJIEN0BATEIBHOCTD,
apupMeTHUECKas 1
reoMeTpHYUECKas
nporpeccuu, 0ECKOHEYHO
yObIBaroIas
reoMeTpHYUECKas
MpOrpeccus; yMEHHUE
3a7aBaTh
[OCIEN0BATEIBHOCTH

I110

CriocoOHOCTH BBIYUCIATD
IIPOU3BOJHBIC CYMMEI,
IIPOU3BEEHNUS, YACTHOTO U
KOMIIO3ULIUHU (PYHKIIHUH,
YMETH UCIIOJIB30BAaTh
IIPOU3BOJIHYIO JUIS
WCCIeIOBaHMs PYHKIMH

VYerHbIl onpoc
(m.5.1,

BOIIPOCHI 58-
65)

Bonpocsr st
sk3aMeHa (11.6.1)
PasnoypoBHEBEIE
3a/1a4u U
3aJaHHS

(11.6.3, BapuaHT
1-2, 3amanus 1-
5,13)

Tema 1.7.
WHurerpain u ero
[IPUMEHEHHUE

I118

CriocoOHOCTh
aHAJIN3UPOBAThH
MOJTyYeHHBIC 3HAHUSA U
HCITOJIL30BAaTh UX I
ONHMCaHMS PeabHbIX
3aBHCHUMOCTEH

YceTHBIT onpoc
(m.5.1,
BOINPOCHI 66-
73)

Bonpocsr muist
sk3ameHa (1.6.1)
PasHoypoBHEBBIE
3a/1a4M U
3amanus (11.6.3,




CrocoOHOCTE

J16
MOJIJICP’KUBATh UHTEPEC K
EATENLHOCTH
CnocoOHOCTH HAXOIUTH
110 A

IJI01Ia I U 00BEeMBI GUTYP
C TMIOMOIIIBIO HHTETpajIa

BapuaHT 1-2,
3aganus 6, 7,12)

Paznen 2. KOMﬁI/IHaTOPI/IKa, CTAaTUCTHKA U Teopust BCPOHTHOCTeﬁ.

Tema 2.1.
KomOunaropuka

I119

CriocoOHOCTh NEPEUUCIIUTD
00J1aCTH IPUMEHEHUS
MAaTE€MAaTHUKU B PEAIBHOU
YKU3HU, Ha3BaTbh YYEHBIX U
UX BKJIaJl B HAYKY

J1

CrocoOHOCTE OOBSICHUTE
SIBJICHUE OKPYKAOIIEro
MHpa MaTeMaTHYeCKHM
SA3BIKOM

I13

CriocobHOCTh OnepUpoOBaTh
MOHSATHAMU: Tpad, CBAZHBIN
rpad, nepeBo, ymeHue
UCIIOJIB30BATh rpadbl IPH
pelIeHnH 33124

I14

CriocoObHOCTH CBOOOIHO
OIIEpUPOBATH MOHATHIMU:
coueTaHue, NePEeCTaHOBKaA,
YHCII0 COYETAaHU, YMCII0
NIePEeCTaHOBOK; OMHOM
Herorona; ymenue
IIPUMEHSITH
KOMOHMHATOpHbIE (PaKThI U
paccyXaeHUsl sl peIIeHUs
3a1a4

YcerHblii onpoc
(m.5.1,
BOIIPOCHI 74-

86)

Bonpocsr st
sk3amena (1.6.1)
PasHoypoBHEBBIE
3a/1a4u U
3aganus (1m.6.3,
BapuanT 1-2,
3amanue 11)

Tema 2.2.
DJIEMEHTHI TEOpUHU
BEPOSATHOCTEN U
MaTeMaTU4eCKOn
CTaTHUCTUKHU

M3

CriocoOHOCTh
aHAIIM3UPOBATh,
KJ1acCU(UIIUPOBATH,
ynopsaaoinuBaTb, OHCHHUBATDH
Y UHTEPIPETUPOBATH
nHpopmanuio,
MOJTy4aeMyIo U3
pa3TUYHBIX HCTOYHUKOB

IT1

CrocoOHOCTh MEPEUUCITUTD
OCHOBHBIC MAaTEMAaTNYECKUEC
TIOHSTHS, OOBSCHUTH
KaXXJ10€ U3 HUX, CBsA3aTh
9TH TIOHSTHUS C PEATbHBIMU
SIBJICHUSIMH.

CrnocoGHOCTh
copMynupoBaTh
JI0Ka3aTeIbCTBO PEIICHMS,
NIPEIOCTABUTh aPTYMEHTBI

112

Cnoco0OHOCTh UCCIIEN0BATH
CTATUCTUYCCKUEC TJAaHHBIC

113

CrocoOHOCTE HAXOIUTh
BEPOSITHOCTH COOBITHI

YceTHBII onpoc
(m.5.1,
BOIPOCHI 87-
101)

Bonpocsr s
sk3ameHa (1.6.1)
PasHoypoBHEBBIE
3a/1a4M U
3aganus (1m.6.3,
BapHuaHrl-2,
3amanue 11)

Pasznea 3. I'eomerpus.




Tema 3.1. [Ipsimble
U TUIOCKOCTH B
MIPOCTPAHCTBE

1114

CnocoGHOCTb
UCTIONIB30BATh TIPH
pelLIeHNH 3a1a9 U3y9ICHHbIC
(bakThI U TEOPEMBI
TUIAHUMETPUH

I116

Croco0HOCTH CBOOOIHO
OTIEPUPOBATH TIOHITHSIMH:
JBUKCHHE, TTapaUIeIbHbINA
MEPEHOC, CHMMETPHS Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

I119

Crnocob6HOCTH
MEPEYUCIIUTh 00JIACTH
MIPUMEHEHUSI MaTeMaTUKU
B pE€AJIbHOM JKU3HH,
Ha3BaTh OCHOBHBIX
YUEHBIX-MaTEeMaTUKOB U
WX BKJIQ] B HAYKY

M5

CriocoOHOCTh BBIJIBUTATh
TUIIOTE3Yy pELICHUS,
HaxOJUTh APIryMEHTHI JJIs
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKICHUN

M9

Croco0OHOCTh OOBSICHUTE
CBOIO TOUKY 3pEHHUS,
HCIIOJIB30BATh AICKBATHLIC
SI3BIKOBBIC CPECTBA

JI3

CrocoOHOCTE CAeIaTh
YEpTEXK K 3aJaHUIO,
CpPaBHMBATH MOJTY4YCHHBIE
pe3ybTaThI C
IOCTaBJICHHOU 3agadei

VYcerHbli onpoc
(m.5.1,
Bonpocsl 102-
121)

Bomnpocsr qist
sk3aMeHa (11.6.1)
KonTponbsHas
pabora (11.6.2,
BapuanT 1-2,
3amanus 16,17)
PasnoypoBHEBBIE
3a/1a4i U
3aganus (1m.6.3,
BapuaHT 1-2,
3ajanue 9)

Tema 3.2.
Koopaunats! n
BEKTOPBI

M4

CnocoOHOCTh TITAaHUPOBATH
CaMOCTOSITEIILHEIN ITOUCK
METOJIOB PELICHUS
MPAKTUYECKUX 33134

J3

CrocoOHOCTh cAeiaTh
YEepTEeXK K 3aJaHUIO,
CPaBHUBATH MMOJTYyYEHHBIE
pe3yJIbTaThI C
MOCTaBJICHHOU 3agaueh

1117

CrniocobHOCTD
WCIIOJIb30BaTh BEKTOPHBIN U
KOOpJAMHATHBIN METO IS
pelIeHNs TEOMETPUUYECKUX
3a/1a4

YeTHBII onpoc
(m.5.1,
BONpOCH! 122-
134

Bonpocsr muist
sk3ameHa (1.6.1)
KoHnTponsHas
pabora (11.6.2,
BapHaHrt 1-2,
3amanus 18-20)

Tema 3.3.
MHOTOrpaHHUKHY U
KpyTJIbIE Tea.

I11

CrniocobHOCTD
chopMyIupoBaTh
J0Ka3aTeIbCTBO PEIICHHUS,
NPEAOCTaBUTh APTYMEHTBI

I115

Croco6HOCTE CBOOOIHO
OIIEepPUPOBATH MOHATHIMU:
1oL GUryps1,00beM
(burypsbl, BeIMUMHA yTJIa,
paccTosiHUEe OT TOYKH JI0

VYeTHbII onpoc
(m.5.1,
BOIpocsl 135-
201)

Bomnpocsr muist
sk3ameHa (1.6.1)
PasnoypoBHEBBIE
3a/1a4M U
3ajanus (1m.6.3,
BapuaHT 1-2,
3aJaHus 8,

14, 15, 20)




IJIOCKOCTH, PACCTOSIHUC
MEXy TIPSIMBIMH,
paccTostHue MEKIY
IJIOCKOCTSIMU, TUIOIIA T
cdepsl, II0IIa b
MMOBEPXHOCTU MTUPAMU/IBI,
MIPU3MBI, KOHYCA,
HUIUHIpA, 00bEeM Ky0a,
MPSMOYTOJIBHOTO
napasuiesienurea,
MUPAMUJIbI, IPU3MBI,
WIMHAPA, KOHYCa, [1apa

CriocoOHOCTh IUIAaHUPOBATb

M4 .
CaAMOCTOATCIBbHBIU ITOUCK
METOJIOB PEIICHHUS
MIPAKTHYECKHX 3a]1a4

1 Croco0HOCTh OOBSICHUTE

SIBJICHUE OKPY>KAIOILIEro
MHpa MaTeMaTHYEeCKUM
SI3BIKOM




3.2 CpeacrBa, npuMeHsieMble /151 OlIEHKH YPOBHS MPAKTHYECKOH MOAT0TOBKH

Kpatkoe
HAUMEHOBaHUE
paszzena
(Momyns) /
TEMBI
JUCITUTUTAHBI

pe3yibTara
oOyJeHus

Kon

Iloka3zarenp oBiIageHUS
pesyabTaTaMu 00ydeHUS

HaunmenoBanue 011eHOYHOTO
CPEIICTBA U NPEACTABIICHUE €T0 B
DdOC

Texymmun
KOHTPOJIb

IIpomexxyrounas
aTTecTauus

Pa3zgen 1. Aared

Tema 1.2.
PasButue
IIOHATHUA O

I15

CnocoOHOCTE
WCIOJIb30BaTh IPU3HAKU
TIETUMOCTHA

quCIIe.
[IpakTuueckoe
3ansitre Ne 1-2

Ml11

CriocobHOCTh BBHIOMPATH
OINITHMAJIbHBIC ITYTH
peuieHust

JI4

CriocoOHOCTh
0OHapyXUBaTh CBSI3U
MEXAYy JIUCHUIUIMHAMH,
HCII0Ib30BaTh
MaTeMaTH4YECKHE
MPUEMBl TIPU PEIICHUU
3a/a4 U3 JPYrux Hayk U
B TIOBCETHEBHOM

JKU3HU

J1

CrocoO6HOCTE OOBSICHUTD
SIBIICHUE OKPYKAIOIIETO
MI/Ipa MaAaTEeMAaTHUYCCKUM
SI3BIKOM

117

CrniocoGHOCTH pemiaTh
panyoHaIbHbIE
YpaBHEHUS U HEPABEHCTBA

CamocTosiTens
Hast pabora Nel
(n.5.2,

BapUaHTHI 1-2)

KonTponbhas
pabora (11.6.2,
BapuaHT 1-2,
3ananus 1-3)
PaznoypoBHeBbIE
3a/laud U 33JJaHus
(n.6.3, Bapuanr 1-
2, 3aganue 19)

Tema 1.3.
DyHKIUU U
rpauKy.
IIpakTrHueckoe
3aHsaTHEe Nel

I18

CrniocobHOCTh
HCIOJIb30BaTh TOTOBBIE
KOMIIBIOTEpPHBIE
MIPOrpaMMBbI B IOMCKAX
IIyTEH peLIeHUs
MaTeMaTHYeCKUX 3a7a4d U
UX WUIFOCTPALuU

M3

CnocoOHOCTH
OCYIIECTBIISTh
MMO3HABATEIBHYIO
y4eOHo-
HCCIIEIOBATEILCKYIO
JCSATEILHOCTD

M1l

CrocoOHOCTD
KJIacCU(UIIUPOBATH CBOU
3HAHUA

a7

Croco6HOCTE
IJIAHUPOBATH
CaMOCTOSITEIILHYO
NCATCIIBHOCTH

CamocrosTens
Has pabora
Ne2(m.5.2,
BapUaHTHI 1-2)
TBopuecko

€ 3a/1aHue
(m.5.3)

KonTponbHas
pabora (11.6.2,
BapHuaHrt 1-2,
3ananus 4-6)




Tema 1.4.
Kophwn,
CTETICHH U
sorapuhMbl
IIpakTHueckoe
3anarue Nel-3

117

CriocoOHOCTh IPUMEHSITD
CTaHJApPTHBIC ITPUCMBI
pelICHU pallMOHAJIbHBIX,
UPPAIMOHAIIBHBIX,
II0Ka3aTCIIbHbBIX,
CTCIICHHBIX YPaBHEHUI U
HEPABEHCTB

I16

Cnoco0HOCTE CBOOOIHO
OTIEPUPOBATH TIOHITHSIMH:
CTENEHb C 1EJIBIM
MoKasaresiaeM, KOPeHb
HaTypaJbHOW CTEIEHH,
CTETEeHb C PAIIMOHAIBHBIM
IOKa3aTelieM, CTENEHb C
JIEHCTBUTEIILHBIM
ToKazaTesem, JJorapudm
yucia

M7

CnocoOHOCTh BBIABUTATH
HOBBIE UJICH, NTPEJIaraTh
OpUTMHAJIbHBIE MTOIXO/bI
Y pPEIICHHS], CTABUTh
MpoOJIeMbI U 3a/1a4H,
JIOTTYCKaIoII1e
albTEPHATUBHBIC
penieHus

M2

CriocoOHOCTh
OCYIIECTBIISTH,
KOHTPOJHPOBATH U
KOPPEKTHPOBATH CBOIO
eATEIbHOCTD

JI4

CnocoOHOCTh
0oOHapyXHUBaTh CBSI3U
MEXIy JUCHUIIMHAMU,
HCII0IL30BaTh
MaTeMaTH4YeCKHe
MpUEMbl TPU PEUICHUU
3a/1a4 U3 JIPYyrux HAyK U
B IMOBCEIHEBHOM

JKU3HHA

CamocrosiTens
Has pabora
Ne3(m.5.2,
BapHaHThl 1-2)

KonTponbHas
pabora (11.6.2,
BapHuaHT 1-2,
3aganus 7-15)
PasnoypoBHeBbIE
3a/1auM U 3aJjaHus
(n.6.3, BapuaHr 1-
2, 3amanus 10, 16,
17, 19)

Tema 1.5.
OCHOBBI
TPUTOHOMETPH
51
IIpakTrHueckoe
3aHsaTHe Nel

117

CrnocoGHOCTh
IIPUMEHSTh CTaHIapTHHIE
MIpUEMBI pelieHus
TPUTOHOMETPUUECKUX
YpaBHEHHU u
HEPAaBEHCTB

I16

CrocoO6HOCTE CBOOOIHO
OTIepUPOBATH
IIOHATUAMMU . CI/IHYC,
KOCHHYC W  TaHIeHC
MTPOU3BOJILHOTO YHUCIIA

M7

CnocoOHOCTh BBIIBUTATH
HOBBIC HJICH, TIPEIaraTh
OPUTHHAJILHBIC TIOJIXOJIBI

CamocrosTens
Has paboTa
No4(1m.5.2,
BapHuaHThI 1-2)

Pa3noypoBHEBBIE

3a71a4M U 3aJlaHHs
(m.6.3, BapuaHr 1-
2, 3ananue 18)




U pEUICHUs, CTaBUTh
npobjieMbl W 3a/aud,
JIOITyCKAIOIIe
aJIbTepPHATHBHbIE
peneHus
JI8 CnocoGHOCTh
00CyXIaTh, UCCIIEIOBAThH
ABJICHUsIT B  IIpolecce
KOJJICKTUBHOH  pabOTHI.
CnocoGHOCTh
OpPTraHU30BBIBATH
JESITeIbHOCTD B
COTPY/ZHHUYECTBE co
CBEpCTHUKAMHU
Tema 1.6. IT18 Crnioco6HOCTB Camocrositens | PasHOypoBHEBBIE
Hauana aHAJIM3UPOBATh Has paboTa 3aJjauu 1 3aJlaHusl
Maremarnueck nojiyueHHble 3HaHUS u | Ne5(m.5.2, (n.6.3, Bapuanr 1-
Oro aHaJu3a. UCIIOJIb30BAaTh HMX Ui | BapuaHtel 1-2) | 2, 3amanus 1-5,
[TpousBoaHas u OTHCaHHS peabHBIX 13)
eé 3aBUCUMOCTEN
IIPUMEHEHUE. I110 Crnioco6HOCTH
[TpakTryeckoe BBIUUCIISATh
3ansaTue Nel MPOU3BOJHBIE  CYMMBI,
IIPOU3BECHUS, YACTHOTO
u KOMITO3UITUH
GbyHKIUH, YMETh
WCTIOJIh30BATh
MIPOU3BOIHYIO ISt
UCCIEeIOBaHMs (PYHKIIMH
M2 CrnocoGHOCTh
OCYILECTBIIATH,
KOHTPOJMPOBATH u
KOPPEKTHpPOBAaTh  CBOIO
JeSITeITbHOCTD
Ml11 CrniocoOHOCTh BBIOMpAThH
ONITUMAJTbHBIE yTH
pereHus
Tema 1.7. IT18 CrnocoGHOCTh Camocrositens | PasHOypoBHEBBI
Wuterpan u ero aHaJIM3UPOBATh Has paboTa € 3a/1a4u U
IPUMEHEHHE. noJiyueHHble 3HaHUS U | Ne6(m.5.2, 3amanus (1.6.3,
[TpakTyeckoe UCIIONIb30BAaTh WX Ui | BapuaHTel 1-2) | Bapuant 1-2,
3aaaThe Nel OIMMCaHUs peanbHbIX 3ajaHug 6, 7,
3aBHCUMOCTEH 12)
I110 CrocoOHOCTE HaXOIUTh
WIoMmaan U 00BEMbI
buryp c  MOMOIIbIO
UHTerpaja
JI5 CrnocoGHOCTh K
o0pa3oBaHHIO, B TOM
qrcIe,
caM000pa30BaHHIO
M1l CnocoOHOCTh BBIOMpATh
ONITUMAJIbHBIC nyTH




| pemenus

Paznea 2. KomOuHaToOpuKka, CTAaTHCTUKA M TEOPUS BEPOSITHOCTEI.

Tema 2.1. 114 Crniocobnocts cBobomHo | Camocrositens | PazHoypoBHEBBIE
Komb6unaropux OIIepupOBaTH Hasi pabota 3a/lauM U 3aJlaHus
a. MOHATUAMH: coueranue, | Ne7(m.5.2, (n.6.3, Bapuanr 1-
[IpakTnueckoe MEepEeCTaHOBKA, yKcao | BapuaHtel 1-2) | 2, 3amanme 11)
3aHsaTue Nel COYCTaHMH, YHCJIIO
MepPecCTaHOBOK;  OMHOM
HerotoHa; YMEHUE
MIPUMEHSITh
KOMOMHATOpHBIE  (PaKTHI
U pacCcyXIeHus U
penieHus 3a1a4y
M1l CrocoOHOCTh BBIOHpATH
ONTUMAJIbHBIE nyTH
penieHus
M7 CrocoOHOCTE BBIABUTATh
HOBBIE HJIEH, TIpEeJiaraTh
OpPUTHHAIILHBIE TOAXO/IbI
U  pelieHus, CTaBUTh
npoOieMbl ¥ 3ajaud,
JOTTYCKAIOIIne
aNbTepHATHUBHbBIC
penieHus
JI9 CnocoGHOCTh
MIPUMEHATh TOJy4YCHHbIE
3HaHUSI B pEUICHUU
npobiemM
Tema 2.2. I113 CrnocoGHOCTh Camocrositens | PazHOypoBHEBBIE
DIIeMEHTHI OTHCHIBATh MpPOIECCHl M | Has paboTa 3a7a4M U 3aIaHUS
TEOpUHU SIBJICHUSI, umerore | Ne§(m.5.2, (m.6.3, Bapuanr 1-
BEpPOSITHOCTEN BEPOSITHOCTHBIN BapuaHTel 1-2) | 2, 3aganue 11)
u XapakTep, BBISIBIISITH
MaTeMaTU4YeCKO CTaTUCTUYECKHUE
1 CTAaTUCTHUKH. 3aKOHOMEPHOCTHU B
[TpakTueckoe pEeaTBHOM MUpE
3ansTre Nel IT18 CriocobHOCTh
OTIPEIEIATh U OLICHUBATh
BEPOSITHOCTH
HACTYIUICHHSI COOBITUN B
MPOCTEUIIINX
MPaAKTUYECKHUX
CUTYaIUIX
I112 CrnocoGHOCTh
HCCIIEI0BATh
CTATUCTUYECKUE JTAHHBIE
JI9 CriocobHOCTD
MPUMEHATHh TOJy4YCHHBIE
3HaHUSI B pELICHUU
npobiem
M2 CrniocobHOCTD
OCYILIECTBIISTH,

KOHTPOJINPOBATh u




KOpPpPEKTUPOBATh
JESITEIbHOCTD

CBOIO

Paspnen 3. I'eomerpusi.

Tema 3.1.
IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[IpakTnueckoe
3ansTue Nel

I11

CriocoOHOCTh
copMynupoBaTh
JI0Ka3aTeIbCTBO
peleHusl, TPea0CTaBUTh
apryMEHTBI

I114

CriocoOHOCTh
MIEPEUNCITUTh OCHOBHBIE
IOHSTHS O IJIOCKUX U
MIPOCTPAHCTBEHHBIX
¢durypax, ornmucath ux
CBOICTBa

I116

CriocoOHOCTh
MIPUMECHSITh U3y9YCHHBIC
CBOMCTBA
reOMETPHUECKUX HUTYp
1 (OPMYIIbI B pEaIbHBIX
KU3HECHHBIX CUTYaITHSIX

M2

CriocoOHOCTh
OCYIIECTBIISITH,
KOHTPOJIMPOBATH U
KOPPEKTHPOBATH CBOIO
JIEATENBHOCTD

M5

Cr1ocoOHOCTD BBIIBUT'aTh
TUIOTE3Y PElICHHUS,
HaXOJUTh APTYMEHTHI
JUISL TOKa3aTelIbCTBa
CBOUX YTBEPXKICHUI

JI3

Cr1ocoOHOCTH CIEIaTh
YEpTEXK K 3aJaHUIO,
CTpYNIIHUPOBATH
HECKOJIBKO
reOMEeTPUUECKUX QUryp,
CpaBHI/IBaTI) HOHy‘I@HHBIG
pE3yNbTaTHI C
MOCTaBJICHHOM 3a7auei

CamocTosiTens
Hasi paboTa
Ne9(1.5.2,
BapUaHTHI 1-2)

KonTponbhas
pabota (11.6.2,
BapuaHT 1-2,
3amanus 16,17)
PaznoypoBHeBbIE
3a/1a4u U 3aJIaHUst
(n.6.3, Bapuanr 1-
2, 3aganue 9)

Tema 3.2.
Koopaunats! n
BEKTOPBI
IIpakTrHueckoe
3aHaTueNel

IT18

CnocoGHOCTh
pacro3HaBarh
reOMeTpPHUYECKUe
(burypsl Ha yepTexax,
MOJIETISIX, B pEaIbHOM
MUpe

I117

CnocoOHOCTh
HCIIOJIH30BaTh
BEKTOPHBIN U
KOOPJMHATHBIM METO]T
JUTSL peleHust
F€OMETPUYECKUX 3a]1a4

MI12

CrocoOHOCTE
JIEMOHCTPHPOBATH

CamocrosiTenb
Has pabora
NelO(m.5.2,
BapUaHThI 1-2)

KonTponbHas
pabora (11.6.2,
BapHuaHT 1-2,
3aganus 18-20)




LEJIEYCTPEMIICHHOCTD B
MIOMCKaX U IPUHATHA
peluIeHui, pa3sBUTOCTh
IIPOCTPAHCTBEHHBIX
MPEJICTABICHUN

JI3

CriocoOHOCTh CIEeIaTh
YEpTEXK K 3aJaHUIO,
CrpyHIIUpOBaTh
HECKOJIBKO
reoMeTpuueckux puryp,
CpaBHI/IBaTB nonyquHHe
pe3yIbTaThI C
MOCTaBJICHHOM 3a7auci

JIS

CnocoO6HOCTH K
00pa3oBaHUIO, B TOM
qucIe,
caM000pa30BaHUIO

Tema 3.3.
MHororpanHuk
U U KpyTJble
Tena.
[TpakTyeckoe
3ansTue Nel

IT18

Crnioco6HOCTH
pacrno3HaBarTh
TreOMETPUYCCKUE
(burypsl Ha YepTEKAX,
MOJIEJISIX, B PEaIbHOM
MUpE

IT15

CriocobHOCTH CBOOOTHO
OIIEpUPOBATH
MOHSATHSMHU: IO
¢burypsl, 00beM (Urypsl,
BEJIMYMHA yTIIa,
paccTosHUE OT TOYKH JI0
TUTOCKOCTH, PACCTOSIHHE
MEKIY MPSIMBIMH,
pacCTOsTHUE MEXIY
TUTOCKOCTSIMH, TUIOIIA/Th
cdepsl, MI0IIa b
MIOBEPXHOCTH
MUPAMHIBI, TPU3MBL,
KOHYCa, [IWIHHPA,
o0beM Kyo0a,
PSIMOYTOJIBHOTO
napaJuiesenure/a,
MUPAMHU/IBI, TPU3MBI,
IITMH]PA, KOHYCa, 1apa

M7

CrocoOHOCTh BBIABUTATH
HOBBIE HJICH, TTpeJIaraTh
OpUTHHAJIbHBIE TOXO/IbI
Y pENICHHS, CTABUTh
MpoOJIeMBI 1 3a/1a4H,
JIOTTYCKaIOII1e
albTEPHATUBHBIC
pereHus

MI10

CrocoOHOCTE
MPUHUMATD LU
COBMECTHOU

CamocrosiTenb
Has pabora
Nell(m.5.2,
BapUaHThI 1-2)

PasnoypoBHEBBIE

3a]auu M 3aJIaHHs
(n.6.3, Bapuanr 1-
2, 3aganus 8, 14,

15, 20)




ACATCIIbHOCTH,
MPOSIBIISITH TBOPUECTBO U
BooOpakeHue, ObITh
WHHUIHATHBHBIM

J14

CrocoOHOCTh
0OHapyXHBaTh CBS3U
MEXIy TUCUUTLTHHAMU,
HCIIOIb30BaTh
MaTeMaTH4YECKHUE
MIPUEMBI IPU PEIICHUH
3a/1a4 U3 Ipyrux HayK U
B IOBCETHEBHOU

JKU3HHA

Pasznea 4. [IpumeHenne MmaTeMaTu4eCKMX METO0B B TOPTrOBOM J1esITeJIbHO

CTH.

Tema 4.1.
Maremartnaeck
€ METOJIBI B
npodeccuonan
bHOH
JIeSITEILHOCTH

M2

CriocoOHOCTh
OCYIIECTBIISTH,
KOHTPOJIMPOBATH U
KOPPEKTHPOBATH CBOIO
IEeSITENLHOCTD

IT18

CrniocoGHOCTH pemaTh
NPUKJIaJHbIC 3312491
CpelnCTBaMHU
MaTeMaTu4ecKoro
aHaIM3a, B TOM YUCIIe
COIMAJIBHO-
HKOHOMHYECKOTO U
(U3MYECKOro Xapakrepa

CamocTosiTens
Has pabora
Nel2(m.5.2,
BapUaHThI 1-2)

PaznoypoBHEBbI
€ 33Ja4u U
3amanms (11.6.3,
BapuaHT 1-2,
3aanue 21)




4 Onucanue Npoueaypbl OLeHNBAHUS

Pesynprarel 00ydeHUs MO TUCHMIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIUI
OLIEHUBAIOTCSI 110 YEThIPEXOAIILHOM ILIKaJIe OLIEHKAMU: «OTIMYHO», «XOPOLIO»,
«KYHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBHO.

Texymas arrecTanys 10 JUCUUIUIMHE POBOJUTCS € LEIbI0 CUCTEMAaTUYECKON ITPOBEPKU
I[OCTI/I)KGHI/IfI 06y‘IaIOH_II/IXCSI. OObekramMu OLICHUBAHUA  SABJISAIOTCA: CTCIICHb  YCBOCHHUA
TEOPETUYECKUX 3HAHWUN, YPOBEHb OBJIAJCHUS NPAKTUYECKUMHU YMEHUSMHU U HaBBIKAMH I10 BCEM
BUZaM Y4eOHOH paboThl, Ka4decTBO BBINOJIHEHUS CAaMOCTOATENBHON pPaboThl, YyueOHas
JUCLUIUIMHA (AKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTb BBINOJIHEHUS PA3JIMUYHBIX BHJIOB
3aJlaHuil, IOCEIAeMOCTh BCEX BUJIOB 3aHSATHIA 110 aTTECTYEMOM TUCHHUILIUHE).

IIpn mpoBeneHUM NPOMEKYTOYHOM ATTECTAUU OLEHUBACTCS JOCTUKEHHE CTYIEHTOM
3aIlJIaHUPOBAHHBIX MO0 AWCHUIUIMHE PC3YJIILTAaTOB 06yquI/1;1, O6€CH€‘-II/IB8,IOH_[I/IX PE3YyIbTAThL
OCBOCHMs 00pa3oBaTeIbHOIN NporpaMmsl B 1eaoM. OlleHKa Ha 3a4eTe, SK3aMEHE BBICTABISIETCA C
YUYCTOM OLCHOK, IIOJYYCHHBIX IIPpU IPOXOKIACHUU TCKyHIGfI aTTecranuu. BricunTeiBaeTcs
cpeaHMi Oaja C y4yeToM OLIEHKM, IIOJydeHHOH Ha 3adere, 5K3aMEeHe M OKpYIUIAeTcs IO
MAaTCMAaTU4YCCKUM IIpaBUJIaM (B cjIydac CIHOpPHOIO pe3yibTarad, IIPH BbICTABJICHHH OLCHKH
pelleHre IPUHUMAETCS UCXO/Is U3 Pe3yIbTaToOB 3a4eTa, YK3aMEeHa).

Kpurtepun oueHnBaHus yCTHOIO OTBETA
(oLICHOYHBIE CPE/ICTBA: coOece)0B8ane)

5 6a/110B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MTPOIIECCOB M3YyYaeMOU MPEIMETHOM
00J1acTH, OTJIMYACTCS] TIIYOMHOW M TOJHOTOW PACKPBITUS TEMbI, BIAJICHUE TEPMHHOJIOTUYCCKUM
amnmapaTroM; yMeHHE OOBSCHATH CYIIHOCTb, SIBJICHHUH, NPOIECCOB, COOBITHIA, MeNaTh BBIBOABI M
00001IeHs, J1TaBaTh apryMEHTHUPOBAHHBIC OTBETHI, IPUBOJAUTH NPUMEPHI;, CBOOOTHOE BIIAJCHHE
MOHOJIOTHYECKOH PeUbl0, JIOTHYHOCTh M TOCJIE0BATEIFHOCTh OTBETA; YMEHUE MPHUBOAMUTH MPUMEPHI
COBPEMEHHBIX Mpo0IeM U3yyaeMoil 006JacTH.

4 fanja - OTBET, OOHAPYKMBAIONIUN TMPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB HM3ydyaeMOM
OpeaMeTHOW 00nacTH, OTIMYaeTcs TIIyOMHOM M TMOJHOTOW pPAcKpbITHS TEMbl; BIAJeHHUE
TEPMUHOJIOTHUECKUM aNlapaToM; yMEHHE OOBSICHATH CYIIHOCTb, SIBJICHHW, MPOIECCOB, COOBITHIA,
JenaTh BBIBOABI M 00OOILIEHMs, [JaBaTb apryMEHTHUPOBAHHbBIE OTBETHI, NPUBOJIUTH INPUMEPHI;
CBOOOJTHOE BIIaJIECHUE MOHOJIOTHYECKOW pevbl0, IOTHYHOCTh U IMOCIENOBATEIBHOCTh OTBeTa. OHAKO
JIOITyCKAeTCs OIHA - IBE€ HETOUHOCTHU B OTBETE.

3 Gamna — OTBET, CBUJCTEIHCTBYIOIIMHA B OCHOBHOM O 3HAHHWU IIPOIECCOB H3ydaeMOMH
OpeMETHOM 007acTH, OTIMYAIOIIMICS HEJO0CTATOYHOM TIIyOMHON M TMOJHOTON pPacKpbITHS TEMBI;
3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHUH; C€Ia00 CPOPMHPOBAHHBIMHA HABBIKAMH aHAJIM3a SBICHUH,
IPOIIECCOB, HEJJOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAaHHBIE OTBETHI U NMPHUBOJUTH NPUMEPHI;
HEIOCTaTOYHO CBOOOTHBIM BJIaJICHUEM MOHOJIOTUIECKOH peusio, JIOTUYHOCTEIO,
MOCJIEI0BATENbHOCTBIO OTBETA. JIOMyCKaeTCsl HECKOJIBKO OIMMOOK B COAEP)KaHUU OTBETa; HEYMEHHE
NIPUBECTH MIPUMEP PA3BUTHSI CUTYAIHH, IPOBECTH CBS3b C IPYTUMH acleKTaMH U3y4aeMOol 00J1acTH.

2 daJula — OTBET, OOHAPY)KMBAIOLIMI HE3HAHUE MPOLIECCOB M3yyaeMoil mpeIMeTHON 001acTH,
OTJIMYAIOMIMKACS HETTYOOKMM pAcKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeC(OPMHUPOBAaHHBIMU  HABBIKAMU  aHalW3a  SIBJICHUH, TpOILIECCOB; HEYMEHHEM  JaBaThb
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHUEM MOHOJIOTHYECKON PEUYbI0, OTCYTCTBHEM JIOTHIHOCTH
U TocienoBareabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKM B COJIEpKaHMM OTBETa; HE3HaHHE
COBpPEMEHHOM NnpolaeMaTuk u3yyaemMon o0IacTH.

Kpurtepun oneHuBanns NUCbMEHHOH padoThI
(OLIEHOYHBIE CPENICTBA: KOHMPOAbHASL pAbOmMa, CAMOCMOAMeNbHAs paboma).

5 6a/10B — CTYJIEHT MOJTHOCTHIO BBIMOIHIII pabOTy, TOYHO OINPECIIUB €€ COAep)KaHue 1
cocrapisifone. B Jormdeckux paccykIeHusXx U OOOCHOBAHWW PEUICHHS HET MpPOOENoB U
omnOOK, BBIBOABI 000CHOBaHBI. CTYyAEHT BJaJ€eT HABBIKOM CaMOCTOSATEIbHOW pabOTHI MO



3aJJaHHOM TeMe; METO/IaMH M IPUEMaMHU aHAIIN3a TEOPETUICCKUX H/HITH MPAKTHUECKUX aCTICKTOB
u3yyaeMoil obnmactu. DaKTUUECKUX M MAaTEMAaTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHHMaHHEM
MaTtepuaa, HeT; rpadudecku padbora opopmiieHa MPaBUILHO.

4 Oamma - paboTa XapaKTEpU3yeTCS CMBICIIOBOW IEINBHOCTBIO, CBSI3HOCTBIO U
MIOCJICIOBATEIFHOCTBIO M3JIOKEHHS;, JOMyImeHo He Oonee 1 ommOku mpu pemenun. PabGorta
BBINOJIHEHA ITOJHOCTBIO, HO OOOCHOBAHMS LIaroB peLIeHHs HelocTaToyHbl. He Bce BBIBOJBI
C/IeJaHbl W/WiM 000CHOBaHBI. DAKTHUECKUX OIIMOOK, CBSA3aHHBIX C IMIOHMMAaHUEM MaTepuaa,
Het. Jlonmymiensl oiHa-1Be omMOKK B 0ohopMiIeHnH paboTHI.

3 6aJj1a — CTY/ICHT MPOBOMT JOCTATOYHO CAMOCTOSTEIIbHBINA aHAJTN3 OCHOBHBIX 3TAIOB U
CMBICIIOBBIX COCTaBJISIOIIMX paOOThI; MOHMMaeT 0a30BbIE OCHOBHI MaTepuana. Perienue
PaCKpBITO HE TIOJTHOCTHhIO, 00OCHOBAHHMSI IIArOB PEIICHHUS HEJOCTATOYHBI. BBIBOIBI HE ClIEIaHbI
W/WM BBIBOJBI He oOocHOBaHbl. JlomymieHo He Gojee 2 ommOOK B pEHICHUH, O(POPMIICHUU
paboTHI.

2 Ganna - pabora mpexacraBiseT coboil pemieHue 0e3 Kakux Obl TO HU OBLIO
KOMMEHTapueB, 000cHOBaHM. He packpeiTa CTPYKTypa M TEOpPETHYECKasi COCTABJIISIONIAsT TEMBI.
BeiBogs! oTcyTcTBYIOT. [JlomymieHo Tpu mim Ooliee TpeX OMMOOK B pPEIICHUH, B OPOPMIICHUH
paboTHI.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OLICHOYHBIE CPEACTBA YCMHbBINL ONPOC 8 (opme Omeemos HA 60NPOCHL OUNEMO8,
BbINOJIHEHUE NUCOMEHHBIX PAZHOYPOBHEBHIX 3a0aY U 3A0AHUIL)

OrueHka 1o
MIPOMEXKYTOUHON XapakTepucTuka KauecTBa c(hOPMUPOBAHHOCTH KOMITETCHITHI

aTTcCTalnuun

CryneHTt JeMOHCTpHPYET CPOPMHUPOBAHHOCTH TUCIUILTHHAPHBIX
KOMIICTCHIIMI Ha MPOJIBUHYTOM YPOBHE: OOHAPYKUBACT
BCECTOPOHHEE, CUCTEMATHYECKOE U ITyOOKOE 3HaHUE YIeOHOTO
«3aYTEHOY / MaTepHala, yMeeT TECHO YBSI3bIBaTh TEOPUIO C IMPAKTUKOM, CBOOOTHO
COTITUIHOY CTIPABIISIETCS C 33ja9aM¥, BOIPOCAMH U IPYTUMHU BUIaMHU
MIPUMEHEHMsI 3HaHUH, IpUYeM He 3aTPYIHIETCS C OTBETOM IIPH
BUJION3MEHEHHH 3a[aHNH, TPABIIILHO 00OCHOBBIBAET MTPHHSATOE
peleHue, BiajeeT pa3HOCTOPOHHUMHU HaBbIKAMU U TPUEMaMHU
BBITTOJIHEHUS MPAKTHYECKUX 3a7ad.

CryneHT aieMOHCTpUpyeT chOPMUPOBAHHOCTH TUCIUTUIMHAPHBIX
«3a4TeHo» / KOMIIETeHIINI Ha 0a30BOM YPOBHE: OCHOBHBIC 3HAHUS, YMEHHUSI
«XOPOUIO» OCBOEHBI, HO JIOMYCKAIOTCSA He3HAYUTENbHbIE OMIMOKH, HETOUHOCTH,
3aTPyAHEHUS TIPU AHATUTUYECKHUX OTIEPAIHIX, IEPEHOCE 3HAHUN U
yYMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIUU.

«3a4TEeHOY / CryneHT AeMOHCTpUpyeT chOPMUPOBAHHOCTh NUCHUTUTMHAPHBIX
«YZAOBIIETBOPUTEIBHO» KOMIIETEHIINI Ha IOPOTOBOM YPOBHE: UMEET 3HAHUSI TOJIBKO
OCHOBHOI'O MaTepuaia, HO He yCBOWJI €ro JeTajei, B Xoze
KOHTPOJIbHBIX MEPONPUATHI JJOMYCKAIOTCS 3HAYNTENbHBIE OLITHOKH,
HEZ0CTAaTOYHO MpaBUIIbHbBIE (POPMYIUPOBKH, HAPYIICHUS
JIOTUYECKON MOCIEA0BATEIBHOCTH B U3JI0KEHUH TPOTPAMMHOIO
MaTepuasa, UCIIBITHIBAET 3aTPYAHEHHUS MTPU BBIIOJHEHUU
MPAKTUYECKUX paboT, IPU ONIEPUPOBAHUY 3HAHUAMHU U YMEHUSAMHU
IIPHU UX MEPEHOCE HA HOBBIE CUTYAIIHH.

«HE 3a4TeHO» / CTyneHT JeMOHCTpHPYET CPOPMUPOBAHHOCTD IUCIUITTMHAPHBIX
«HEY/I0BJIETBOPUTEIILHOY KOMITIETEHIINI Ha ypOBHE HMKE TIOPOTOBOTO: BBISBIISETCS MOJIHOE
WJIM IPAKTUYECKH MTOJTHOE OTCYTCTBUE 3HAHUN 3HAYUTEIBbHON YacTH
IIPOrpaMMHOI0 MaTepuaa, CTyIeHT JOIyCKaeT CYIeCTBEHHbIE
OIIMOKH, HEYBEPEHHO, C OOJIBIIUMU 3aTPYAHEHUSMHU BBHITIOJIHSET




MpaKTU4ecKe paboThl, yMEHUS U HABBIKK HE CHOPMUPOBAHBI.




5 HpI/lMepr OLHCHOYHBIX CPEACTB JIJIsl MIPOBECACHUSN Telcymeii arrecranuu

5.1 Bonpocel aJ1s1 codeceqoBaHus (YCTHOTO ONpoca):

1.
2.
3.

17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
217.

28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.

39.

Kakue uncna Ha3bpIBAIOT IPOOHBIME?
Kakue oneparuu BBIMOIHSAIOTCS HA MHOXKECTBE PallMOHATBHBIX YHcen?
Bepno nu yTBepxkaeHue:
a. Ecnum HarypanbHOe 4Kco AeTUThCs Ha 6, TO OHO JIENUTCs Ha 3;
b. Ecnu cymma IByX Yuces 4ETHOE YUCIIO, TO KaX/I0€ CJIaraeMoe YeTHO;
C. Ecnu npousBenenue qByxX 4yuceN paBHO HYIIO, TO KaXK/IbIii MHOXKHUTEIb PAaBEH HYIIIO;
d. Ecnu ky0 HEKOTOPOTO YKCIIa JSTUTCSA Ha 8, TO ITO YHUCIIO YETHO?
Kakoe 4ncio Ha3bIBalOT HAMMEHBIIUM (HAUOOJIBIINM) 3HaUeHUE (PYHKIIMK HA MHOXKECTBE?
Kakyro ¢hyHKIMIO HA3bIBAIOT YETHOW (HEUETHOM)?
Kakum cBoiicTBOM 00s1agaeT rpaduk 4eTHOM (HEYETHOM) PyHKIUU?
ChopmynupyiiTe mpu3HaK MOCTOSTHCTBA/BO3pacTaHms1/yObIBaHUS (DYHKITHH.
Kakyro Touky Ha3bIBatOT TOYKOH MakcuMyMa (yHKIHU? TOYKOH MUHUMYMa (QyHKIHH?
Kakyto (hyHKIIMIO HAa3BIBAIOT CTETIEHHON (PYHKIIMEW C HaTypalbHBIM MOKa3aTeneM?

. Chopmymnupyiite cBolicTBa PyHKIHH y = X"

. Kakyro QyHKIMIO Ha3bIBAIOT CTENEHHOM (DYHKIMEH C IENbIM TIOKa3aTeneM?

. Kaxas durypa sBisercs rpaduxom GpyHKmn y = x°?

. Cpopmymupyiite cBoiicTea GyHkumn y=x", n € N.

. UTo Ha3BIBAIOT KOPHEM N-i cTeneHu u3 uncia a, rae n € N, n > 1?

. IIlpn kaKkuX 3HAYEHHSIX @ UMEET CMBICJI BBIPQKCHHUE 2k+1,/q, ke N?

. UTo Ha3BIBAIOT apU(PMETUIECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEIFHOTO YHCIIA a, T]Ie

neN,n>1?

IIpy KakKX 3HAYEHUSX A UMeeT CMBICH BhIpakenue?~/a, ke N?

Coopmynupyiite cBoiictBa Gynkiuu y = 2k+1y/a, ke N.

Coopmynupyiite cBoiictBa pyHkimn y = 2k/a, ke N.

CdopmynupyiiTe cBOMCTBA KOPHS N-if CTETICHU.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT CTENIEHHOM (DyHKIMEH C pallnOHATIbHBIM MTOKa3aTeaem?
ChopmynupyiiTe CBOMCTBA CTETIEHHU C PAIlMOHAIBHBIM MTOKA3aTEIIEM.

Kakoe ypaBHEeHME Ha3bIBAIOT UPPALUOHATIBHBIM?

O0e yacT ypaBHEHHUS BO3BEIHM B HEUYETHYIO CTerneHb. O0sM3aTebHO JTM MCXOJHOE H
MOJIy4eHHOE YpaBHEHUsI OyyT paBHOCUIbHBIMU?

O0e yacTy ypaBHEHHUS BO3BEIH B UETHYIO cTeneHb. O0s3aTeNbHO JIM UCXOTHOE U TIOTYIEHHOE
ypaBHEHMs OyAyT paBHOCUIbHBIMU?

Kak MOYXHO BBISIBUTH TIOCTOPOHHHE KOPHU YPaBHEHUS?

Kakyto Teopemy M Kakoe CIEICTBHE M3 HeE HUCIOJIB3YIOT MpPHU PEHIEHUH MOoKa3aTelbHbIX
ypaBHEHU/HEPABEHCTB?

YTo Ha3BIBAIOT JIOTAPU(PMOM HOJIOKUTEIBHOTO Yrcia b mo ocHoBanuto a?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTAPU(MUIESCKAM TOXKIECTBOM?

Kakoii norapu¢m Ha3bIBaIOT JeCATUYHBIM?

ChopmynupyiiTe CBOICTBA JIorapu(mMoB.

Kakyro pyHKIIMIO Ha3BIBAIOT JIOrapu(pMUIECKOi?

Cdopmynupyiite cBoiicTBa TorapupmMuyeckont GyHKINU.

Kakyro Teopemy M Kakoe ClieZICTBUE U3 HEE MPUMEHSIOT MpPU PEIIeHUH JIorapu(HMUIECKUX
ypaBHEHU/HEPABEHCTB?

Yo HA3BIBAIOT YIJIOM B OJIMH pajiuaH?

KakoBa pangnanHast Mepa yriia, paBHoro 1°7?

Yemy paBHa JUIMHA IYTU OKPY>KHOCTH paauyca R, comepixareii o paa?

Yo Ha3BIBAIOT KOCHHYCOM YIJIa MIOBOPOTa? CHHYCOM yIJjla MOBOpOTa? TAaHI€HCOM yTJia
nmoBopoTa?

KakoBa o6nacte onpenenenust GyHKIUHU y = sin X? y = COS X?



40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.

52.
53.
54,
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.
81.

82.
83.

KakoBa o61acTs 3Ha4eHu# GyHKIuU y = Sin X? y = COS X?

Yemy pasen sin (a+2mn), rae N € Z? €oS (a+2nn), tae n € Z?

Kaxosa o6nacTs onpenenenus GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2mn), tae N € Z?

Korna rosopsr, uto yroa o sBuserca yriaom | gerBeptu? |l werBeprtu? Il uerBepru? 1V
4yeTBepTU?

Kakue 3Haku MIMEIOT CHHYC, KOCUHYC ¥ TAHT€HC B K&KJ0U U3 KOOPAMHATHBIX YETBEPTEH?
Kakue u3 TpuroHomMerpuyeckux (GyHKIUN SBISAIOTCS YETHBIMH, @ KaKUe - HEYETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPHUECKUM TOKJECTBOM?

Kakoe ToX1ecTBO CBA3bIBAET TAHIEHC U KOCUHYC OJIHOTO U TOT'O K€ apryMeHTa?
Cdopmynupyiite npaBuiia, KOTOPIMU MOKHO PYKOBOZCTBOBAaThCS IPU IPUMEHEHUH (HOPMYIT
IIPUBEICHUS.

UYro Ha3bIBAIOT apKKOCHHYCOM uuciia b?

Kakoii Bug umeet ¢popMmyiia KopHel ypaBHeHus C0S X = 1? cos X = 1? cos x = 1?

I[Mpu kakux 3HaueHusIX b uMeer KopHH ypaBHEeHHE SiN X = b?

Uto Ha3BIBAIOT apKCHHYCOM 4yucia b?

YT0 Ha3BIBAIOT APKTAHICHCOM Ymciia b?

HasoBute hopmyny kopHel ypaBHeHus tg x = b.

Yo Ha3bIBAIOT NpUpPALICHUEM (PYHKIIUU B TOUKE?

ITo kaxoii popmyie onpenenstoT MTHOBEHHYIO CKOPOCTh?

[To kakoii hopMyIie ONpeAensioT yriioBoi kodpUIMeHT KacaTenbHOU K rpaduky pyHKINY B
TOouKe?

Coopmynupyiite TEOpeMy O IPOU3BOAHOM: 1) CyMMBbI; 2) MPOU3BEIACHHS; 3) YACTHOTO.
Kakoii Bu MMeeT ypaBHEHHE KacaTelbHOU, MPOBEACHHOM K rpaduky QyHKIMK / B TOUKE C
a0CLIMCCOA Xn?

CdopmynupyiiTe npu3HaKk TOUKU MaKCUMyMa; TOYUKH MUHUMYyMa.

Onwumute, Kak HAWTH HanOoJIbIIee M HaMMEHbIee 3HaueHus auddepeHuupyemoit GpyHKkuun
Ha IpOMEeXyTKe [a; b].

Onumure 11aH UCCIEA0BaHUS CBOMCTB (DYHKIINH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT MIEPBOOOPa3HON TaHHON (PYHKIIMH Ha 3alaHHOM IIPOMEXYTKE?
ChopmynupyiiTe OCHOBHOE CBOMCTBO IEPBOOOPA3HOM.

Kakyto 3amuch Ha3bIBalOT OOIIMM BHIOM TepBooOpa3HbIX QyHkmuu f Ha 3amaHHOM
poMexyTKe?

Cdhopmynupyiite npaBuia HaX0XKAECHUS IEPBOOOPa3HOM.

Kakyto ¢urypy Ha3bpIBatoT KpUBOJMHEHHON Tpanenuei?

ITo xakoil popMyne MOXKHO BBIYMCIIUTS IJIOLIA](b KPUBOJIMHEHHOM Tpanenuun?

UYro Ha3bIBAIOT ONpeaeaEHHBIM HHTErpaioM GyHKiun T Ha mpomexyTtke [a;b]?

Kakoe paBeHcTBO Ha3biBatOT Gpopmynoit Herorona-Jleitonuma?

Onummre, KaKO€ MHO>KECTBO HAa3bIBAIOT YIOPSAAOUYEHHBIM.

YT0 Ha3BIBAOT MEPECTAHOBKOW KOHEYHOI'O MHOXKECTBA?

Kak Ha3pIBal0T 1 0003HAYAIOT MPOU3BEICHHE IEPBIX N HATYPAIBHBIX YUCEN?

[To xakoif Qopmyae MOXXHO BBIYMCIUTh KOJHMYECTBO IE€PECTAHOBOK N-3JIEMEHTHOIO
MHOKecTBa?

YTo Ha3BIBAIOT pa3MENICHHEM U3 N 3JIEMEHTOB 10 K 311eMeHTOB?

[To xakoil (opmyrne MOXKHO BBIUHUCIUTH KOJUYECTBO pa3MELIEHUIl U3 N-3JIIEMEHTHOTrO
MHOXecTBa 10 k 311eMeHTOB?

YTo Ha3BIBAIOT COUYETAHUEM U3 N 3JIEMEHTOB 110 K 351eMeHTOB?

ITo kakoit popMyse MOKHO BBIYMCIUTH KOJIWYECTBO COYETAHHW M3 N AIIEMEHTOB 1o K
3JIeMEHTOB?

YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXECTBA?

YT0 Ha3BIBAIOT pa3MEIeHHEM N-3JIEMEHTHOTO MHOXECTBA 110 K 3J1eMeHTOB?



84. Uro Ha3pIBAIOT COYETaHHEM N-3JIEMEHTHOTO MHOKECTBa 110 K 35ieMeHTOB?

85. Kakyro ¢popmyny HazpiBaroT OmHOM HbrOTOHA?

86. Chopmynupyiite cBolicTBa Tpeyroyibauka [lackans u OnHOMHATBEHBIX KOI(DPUITHEHTOB.
87. Kakue coObITHSI HA3bIBAIOT HECOBMECTHBIMU?

88. Kakoe coObITHE HA3bIBAIOT OOBEAMHEHUEM JABYX COOBITHI U KaK €ro 0003Ha4atoT?

89. UeMy paBHA BEepOSITHOCTh OOBEAUHEHUS JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3bIBAIOT MEPECEUCHUEM JIBYX COOBITHI U KaK ero 0003HayaroT?

91. Kak MOYKHO BBIUYHCIUTH BEPOSITHOCTh OOBEIUHECHHUSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOMOJIHEHNEM COOBITHS U KaK ero 0003Ha4a0T?

93. Kak MOXHO BBIYUCIIUTH BEPOSTHOCTH JIOTIOJIHEHUS COOBITHS?

94. Kakue nsa coOBITHS HAa3bIBAIOT HE3ABUCUMBIMU?

95. Kakue 1Ba COOBITHSI HA3bIBAIOT 3aBUCUMBIMU?

96. Kak HaiiTH BEpOSATHOCTH MIEPECCUCHUS HE3aBUCUMBIX COOBITHIA?

97. Yro Ha3bIBAIOT CITy4aitHON BETMYNHON?

98. Uto Ha3bIBAlOT MHOXKECTBOM 3HAYEHUH CITy4allHON BETMYUHBI?

99. Yro Ha3bIBAIOT paCHpECIICHHEM BEPOSITHOCTEH CITyJaiiHON BETMYMHBI?

100. Kaxkoe pacrnpeseneHre BepOATHOCTEH Ha3bIBAIOT OMHOMHUATIBHBIM?

101. Yro Ha3bIBaOT MaTEMaTHYECKUM OXKHUJAHUEM CIy4aiHOI BeTMYUHBI?

102. Kak B MaTemMaTHKe Ha3bIBAIOT IIEPBOHAYATBHBIC TOHATHUS, KOTOPBIM HE JJAIOT ONPEAeIICHUS?
103. Kakue ¢urypsl BXOJSIT B CIIUCOK OCHOBHBIX MOHSTUN CTEPEOMETPUU?

104. B xakom ciy4ae TOBOPST, UTO MpsiMasi IePeceKaeT MiI0CKOCTh?

105. B kakoMm ciy4ae roBOpsT, YTO IJIOCKOCTH IepeceKaroTcst?

106. HazoBuTe M3BECTHBIE BaM MPOCTPAHCTBEHHBIE (DUTYPHI.

107. U3 kakux Guryp cocTouT HOBEpXHOCTh MHOTOrpaHHuKa? Kak ux Ha3bIBaOT?

108. Yro Ha3piBaroT pebpamu MHOTOTpaHHUKA? BepmmHnamu MHOrOrpaHHUKA?

109. Kakwue Buabl MHOTOTpaHHUKOB BbI 3HaeTe? ONUIINTE 3TH MHOTOTPAHHUKH.

110. Kakwue CyniecTBYIOT CIy4and B3aMMHOTO PACIIOI0KEHHUS ABYX MPSIMBIX B IIPOCTPAHCTBE?
111. CdopmynupyiiTe npU3HaK NapauieIbHOCTU IPSIMON U MIOCKOCTH.

112. CdopmynupyiiTe nprU3HaK NapaieIbHOCTU IBYX INIOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS TIEPECEKAFOIIUMUCS MPSMBIMH?

114. Yemy paBeH yroa Mex1y JByMs HapayljielbHbIMU MPSIMBbIMU?

115. Yto Ha3BIBAIOT YIJIOM MEX]y ABYMSI CKPELIMBAIOLIIUMUCS MPSIMBIMH?

116. CdopmynupyiiTe npU3HaK NEPIEHAUKYISIPHOCTH MPSIMOMN U TNIOCKOCTH.

117. Yrto Ha3bIBAIOT PACCTOSHUEM OTTOYKM JO IUIOCKOCTH? PaccTossHMEM OT mpsiMoil 10
napauenbHo el miaockoctu? PacctosiHueM MeXay IByMs NapajlieIbHBIMU TIOCKOCTAMU?
118. CdopmymnupyiiTe TeOpeMy 0 Tpex HepHeHINKYIApax.

119. Yemy paBeH yros Mexay MpsIMOI U IJIOCKOCTBIO, €CIIM MpsiMas MapajuleiabHa MIOCKOCTH?
[Mpsimast mpuHaIIeKUT IockocTu? TpsMast mepneHauKyIsipHa MI0CKOCTH?

120. Kakyo ¢purypy Ha3pIBalOT JIMHEHHBIM YTIIOM JIBYTPAaHHOTO yria?

121. Yro Ha3bIBaIOT BEJIMYMHOMN JBYIpPaHHOTO yria?

122. Kak HalTH pacCTOSTHUE MEXITY ABYMSI TOYKAMH, €CITH H3BECTHBI UX KOOPAUHATHI?
123. Kakoii BeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yto Ha3BIBAIOT MOJIyJIEM BEKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOpA HA3BIBAIOT PABHBIMH?

127. Kak HaliTH MOJlyJIb BEKTOPA, €CJIM U3BECTHBI €r0 KOOPAMHATHI?

128. OnummTe MpaBHUIIO TPEYTOJIBHHUKA IJIsT HAXOXKICHUS CYMMBI BEKTOPOB.

129. OmnwumuTe npaBuiIo napaujenorpaMma Jyuist HaX0XXKJICHUS CYMMBI IBYX BEKTOPOB.

130. OnummTe MpaBUiIo NapaUIeNenuea Uik HaXOKACHUS CYMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBaIOT Pa3HOCTHIO IBYX BEKTOPOB?

132. Cdhopmynupyiite coderaTelbHOE U paclpeIeIuTeIbHbIC CBOMCTBA YMHOKECHHS BEKTOpa HA
YHCIIO.

133. Kaxkwue BeKTOpHI Ha3bIBAIOT MEPIEHIUKYISIPHBIMUA?



134. Yto Ha3BIBAIOT CKAJISPHBIM MTPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBatOT MHOTOTPAaHHUKOM?

136. Kakwue rpanr MHOTOIpaHHHMKA Ha3bIBAIOT COCETHUMHU?

137. Yro Ha3bIBaIOT ABYTPAHHBIM YTJIOM MHOTOTPaHHUKA?

138. Kakoii MHOTOrpaHHUK Ha3bIBAIOT BBHITYKIIBIM?

139. Yro Ha3BIBAIOT MPU3MOIi?

140. Yto Ha3BIBAIOT BHICOTOU MPU3MBI?

141. Kaxkyto nmpusmy Ha3bIBatoT npsmMoir? HakiioHHo#?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto HA3BIBAIOT AMATOHAIBHBIM CEYCHUEM TPU3MBI?

144, Yrto Ha3BIBAIOT IUIONIA/IbI0 OOKOBOM MMOBEPXHOCTH MTPU3MBI?

145. Yemy paBHa mouiaib 00KOBON NOBEPXHOCTH MPSAMOI IPU3MBI?

146. Yrto Ha3BIBAIOT MapasuIeNICIIUICIOM?

147. Kakue rpanu napajuienenurea Ha3plBatoT IPOTUBOJIEKAIIUMHA?

148. Kaxkoi napasienenurea Ha3bBatOT MPSIMbIM?

149. Kakoli mapayuienenumes Ha3bIBatoT MPSMOYTOIEHBIM?

150. Yro Ha3bIBalOT U3MEPEHUSMU IPSIMOYTOJILHOTO Mapasuiesenumnea?

151. Kakum cBoMcTBOM 00J1aaI0T JUATOHAJIU Tapajuieenuneaa’?

152. CdopmynupyiiTe TeOpeMy 0 KBaJipare IuaroHaid MpsiMOYTroJbHOTO TapalieNenuIea.
153. Yo Ha3BIBAIOT MUPAMHION?

154. Yto Ha3BIBAIOT BHICOTON MUPAMHUIBI?

155. Kakoe ceyeHne Ha3bIBAIOT JUArOHAJIbHBIM CEYEHUEM MTUPAMUIbBI?

156. Kakyro nupamuy Ha3pIBalOT IPAaBUIBHOM?

157. Yrto Ha3pIBarOT anodeMoi MpaBUILHON TUPAMUIBI?

158. UYro Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH MTUPAMHIBI?

159. Yemy paBHa miomaib 60KOBON MOBEPXHOCTHU MPABUIHLHON MHUPaMUIbI?
160. Onummure, KaKOif MHOTOTPaHHUK HAa3BIBAIOT YCEUEHHON MTUPAMHION.

161. Omnwumure 31€MEHTHl YyCEUEHHON MUPaMMU/IBI.

162. Kakyro yced€HHY0 MUpaMuy Ha3bIBatOT IPABUIBHOMN?

163. Yro Ha3bpBarOT ano)eMoi MPaBUIIbHONW YCEUEHHOM MTUPaMUIbI?

164. Yro Ha3bIBaIOT IIIOIIA/bI0 OOKOBOI MOBEPXHOCTH YCEUEHHON MMPaMUIbI?
165. Yemy paBHa miomiais 60KOBOH MOBEPXHOCTH MPABUIHLHON YCEUEHHON TUpaMuIb1?
166. Kakoe Ten0 Ha3bIBAIOT UUIUHIPOM?

167. Omnwummre, 9TO HA3BIBAIOT OOKOBOH MOBEPXHOCTHIO IIIIMHPA.

168. Yto Ha3BIBAIOT OCHOBAHUSIMH LIUIUHAPA?

169. Kakoe Teno Ha3bIBAIOT TEJIIOM BPAICHUS?

170. Yro Ha3bIBaIOT OCEBBIM CEUEHHEM IMIINHApa?

171. U3 xakux ¢uryp cocTouT pa3BépTka UIMHIpA?

172. Tlo kako#t popmyIie BBIYUCISIOT IUIONIa (b OOKOBOM MOBEPXHOCTH IIMIIMHApA?
173. Tlo kakoit popmyIie BBIYUCISIOT IUIOIA (b MTOJIHOM MOBEPXHOCTH IIMIHHPA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. OmnwumuTte, 4TO HAa3bIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pBaoT ocHOBaHUEeM KoHyca? Ockro koHyca? BricoTol koHyca?
177. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM KOHYCa?

178. U3 dero cocTouT pa3BépTka KoHyca?

179. Yro mpuHHUMAIOT 3a IUIOIIAAb OOKOBOM MOBEPXHOCTH KOHYCa?

180. Ilo kako# popmyIie BEIYUCISIOT TUIOMIAb OOKOBOM MIOBEPXHOCTH KOHYCa?
181. Ilo kakoii popmyIie BEIYUCISIOT IUIOIIA b MOJTHOM MOBEPXHOCTH KOHYCa?
182. Yto Ha3BIBAIOT OOKOBO MOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. UYro Ha3bIBaIOT OCEBHIM CEUEHHEM YCEUEHHOTO KOHYca?

184. Yto mpuHUMAIOT 3a TUIOMIA/Ib OOKOBOH MTOBEPXHOCTH YCEUEHHOTO KOHYCa?
185. [Ilo kakoit popmyIie BBIYUCISIOT IO OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa?
186. Yro HazwIBarOT cepoii?



187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.

Yto Ha3pIBAIOT IAPOM?
UTo Ha3BIBAIOT AMAMETPOM Iiapa?
Urto Ha3piBatOT 00BEMOM TENA?

5.2 IlpumMepbl caMOCTOATEILHBIX PadoT

Uto Ha3BIBAIOT painycoM cepsl; quameTpoM chepbr?
Yemy paBen auametp cepsl, ecia e€ paanyc paBeH I?

YTo 3HAUYUT U3MEPUTH 00BEM MHOTOIpaHHUKA?

[To kakoii hopmyIie BEIYHCISAIOT 00BEM MPU3MBI?

ITo kakoi hopmysie BEIYUCIAIOT 00BEM TUPAMHUIBI?

ITo xako¥ hopmysie BEIYUCIAIOT 00BEM yCeUEHHON TUPaMUIbI?
ITo xakoii popmyne BEIUUCISAIOT 00BEM KOHYCa?

ITo kako¥ hopmyJsie BEIYUCIAIOT 00BEM yceu€HHOTO KOHYyca?
ITo xakoii popmyiie BEIYUCISIIOT 00BEM HUIMHApA?

ITo xakoii (hopmysie BEIYUCISIOT 00BEM 11apa?

UTto Ha3bpIBaIOT IUIOIIA/bI0 TIOBEPXHOCTH 1Iapa?

ITo xakoii (hopmysie BEIMUCISIOT TUIOMaAb chepbl?

1. CamocrositenbHas pabota Nel. Pazputue noHATHs 0 YHUCIIE.

Bapuanr 1
1. lpencraBbre B  BUAe OECKOHEUHOU
JIECATUIHOMN MePUOIUYECKON JIpodu
parMoHaIbHBIC YHCTIA:
23 —5 8-—41:
4 7 15 6
2. Haiinute 3 npoOu, kotopbie OyayT

0O0JIbIIIE >, HO MEHBIIIE £,
11 11

332BH‘iI§cnmie5' )
1774 -2 7+ (4254 - 1,134:0,28)

9 1 14 3
+ 1,114
4. Bpruucnure npuOIMKEHHO:
1,0063
5. IIpeobGpazyiite (ympocture)
panroHaIbHOE BhIpaKEHHE:
y: 1—-x? 1-—xy?

x+1 y—1 y—1
6. Pemmre ypaBHeHHE:
2x*—=5x2+2=0
7. Pemnrte HEpaBEHCTBO:
(Bx—2)2—4x(2x—-3)=0

Bapuanr 2
1. IlpencraBeTe B  BUAEe OECKOHEUHOU
JeCATHYHON HePHOANIECKON Ipoou
panroHaIbHBIC YHCTA:
31, —6:5--52

4 13’11 9
2. Haiinure 3 npo6u, KoTopsie OyayT OoJbie
S, HO MeHblIE £,
13 13

3. Beruucnure:
61 11

1 1 7
[8,6 Z - (5%— 45)] . (4—0 ZE+ 1,34)
4. Bpruucnure npuOIMKEHHO:
1,0015
5. IIpeobpasyiiTe (ynpocTUTe) pailioHaIbHOE
BBIpa)KECHUE!
a b—a*h b?—a
ab+b ab—a b-1
6. Pemmre ypaBHEHueE:
2x*—=3x2+1=0
7. Pemmre HepaBeHCTBO:
x(3x —2)—(2x—-3)2<0

2. CamocTtositenbHas pabota Ne2. dyHkuuu u rpadpuku

BapuanT 1

1. Oyukuus 3amana opmynoit f(x) = ’%
x+

Haiigure: a) f(1); 6) £(0).
2. Haiigute obmacte onpenencHus QyHKIUN
f(x)=+vx -3
3. HaiimuTe MHOXXECTBO 3HA4YCHHH (DYHKITUU
fx) =x24+4
4, Snsgercss W UYETHOM WIM HEYETHOH
Gynkmms: a) f(x) = 7x3 — 5x5;

Bapuant 2
1. Oyukuust 3amaHa ¢opmynoit f(x) = %
Haiigure: a) f(2); 6) f(—1).
2. Haiimute obnacte ompeneneHust QyHKITHH
fx) =vx+4
3. HaiimuTe MHOXECTBO 3HaYeHHU (DyHKIHH
flx) =2x2 -1
4. SIpnsieTcs JNM  YETHOW WJIM HEYETHOU
byukuus: a) f(x) = x5 + 2x3;




“—4x

6) f(x) ==

2x—8
5. Ha pucynke n3o6paxken rpaduk GyHKIIu
y = f(x), onpezeneHHOl Ha POMEKYTKE
[-3.5; 5]. [Toaw3ysck rpadukoM, HaMIUTE:
a) f(=2);
0) 3HaueHus X, pu KoTopsix f(x) = 3;
B) HYyJIU (PYHKITUY;
r) HauOoJblllee W HAMMEHBIIEE 3HAYCHUS
byHKIINY,
1) 00J1acTh 3HAYCHUH (PYHKITNU;
€¢) KOJIMYECTBO KOpHEi ypaBHenus f(x) = a B
3aBUCUMOCTH OT 3HAYCHHUS A
Y

.
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=¥

A EEYEIERLEE g

1 b
1 T

e
b |

k
!

I L !
6. Ha pucynke nzo6paxxeH rpaguk GyHKIUU
y = f(x). Ioctpoiire rpaduk GyHKIHN:
a)y=f()+2,6)y=[f(x—23).

VA

“+4x

6) f(x) ==

2x+8
5. Ha pucynke n3o0paxeH rpaguk QyHKIIUN

y = f(x), onpeneneHHo# Ha IPOMEKYTKE
[-4; 5]. TTonb3yscek rpadbukoM, HalaUTE:

a) f(—2);

0) 3HaueHus X, pu KoTopsix f(x) = 3;

B) HYJU (QYHKIIH;

I) HauOOJIbIIIEE ¥ HAUMEHBILEE 3HAUCHUS
byHKINH,

1) 00J1acTh 3HAYCHUH (QYHKIINU;

€) KOJIM4eCTBO KOpHeH ypaBHeHus f(x) = a B
3aBHCUMOCTH OT 3HAYEHHS A

T |
L 4 / !
— 3 r
O T /
+ T R e L o
i 3 -2 | H |0 1 24 13 o 5 ?
WA V7
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6. P-I-a I;I;I_CYHKC n300pakeH rpaguk yHKIUU
y = f(x). loctpoiire rpaduk HyHKIHN:
a)y=f)+2,6)y=f(x-3)

T
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3. CamocrosrenbHas pabota Ne3. Kopuu, crenenu u jorapu@mel

BapuanT 1
1. ®ynkius 3agana popmyioi f(x) = x1e.
Cpasaute f(5,6) u f(2,4).
2. Hailinute 3HaueHHe BHIPAKEHUS:

a) 338 + 45v=32 + +f625; 0) 2

3
372
3. Pemmte ypaBHenue Vx = 2
4. YnpoctuTe BbipaxeHue:

a) 8/a3; 6) Vm2i/m.

5. Haiinurte 3HaueHME BBIPAKEHUS:

Bapuant 2
1. ®yuknus 3agana Gopmyoi f(x) = x19.
Cpasuute f(3,6) u f(1,8).
2. Haiigure 3HaYCHUE BRIPAKEHUS:

3
a) 516 — 23v=216 — &\64; 6)44‘/_.
V243
3. Pemmute YpaBHECHHE i/E =2

4. YnpoctuTe BbipaxeHve:
5
a) /a7, 6) Vm3vms.

5. Haiinure 3Ha4YeHHE BHIpAKCHHUS:




1
a) 1253 6) 3208,
6. IlpencraBbTe BHIpAKCHHUE B BHJIE CTCIICHH
WJIM TIPOU3BEJCHUS CTEIICHEH

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBuenue V2x + 8 = x

1
m—3m3
8. Cokparute 1poOb —2——
m3—3
9. Pemute ypaBHeHHE
5¥+1 —3-5x =250
10.Haiigure o6nacTh onpeaenenus GyHKIUN
y=1g(4x — 1)
11.Pemure ypaBHEHHE
logi(3x + 4) = -2
3

12.Pemite HEpaBEHCTBO
logoo(x — 4) =1ogos(8 — x)
13.Bbrunciure 3HaUCHUE BHIPAKCHUS
logy 27 + logo 3
2logz 6 — log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + loga(x — 3) = 2
15.PemnTe HEpaBEHCTBO
logos?x —logosx —2=0

1
a) 32-5; 6) 16125,
6. IlpencraBbTe BhIpaKCHHE B BUJIE CTEMECHU
WJIH TIPOU3BENICHUS CTETICHEH

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Peumre ypaBuenue V2x + 48 = —x

2
m+7m5
8. Cokparute 1podp —=——
ms+7

9. Pemmure ypaBHEHHE

2X 4+ 2x3 =72
10.Haiigute o6nacTh onpeneneHus GyHKIUN

y = Ig(6 — 4x)

11.Pemure ypaBHEHUE
logo1(10x — 7) = —1
12.Pemte HepaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.Bbruncnnte 3HaYCHHE BHIPAKEHUS
logs 128 — logs 2
2loge 2 + logs 9
14.Haiinure KopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.Pemute HepaBEHCTBO
logo.2s2 x + logo2sx —2 =0

4. CamocTtodarenbHas pabora Ne4. OCHOBBI TPUTOHOMETPUU

Bapuant 1

1. HaiiguTe 3HaUeHUE BHIpAKEHUS
s
3
2. YmpocTute BbIpaKeHHE

cos? a + sin? a + tg2f
3. YmpocTurte BbIpaKeHHE:
a) cos(a — ) —cos(a + B)
0)sin § cos 4 + cos f sin4f

sin 2a

m LT
2tg—ctg (— g) + cosm — ZSII’IZ

2sina

4. Jlano: sina= —2, cosf=—-L2n<
13 13

a < 37", < B < m. Haiigure sin(a + B)

5. JlokaXXuTe TOXIECTBO:

1
- = tg2
1—tga 1+ tga s
6. PemmTe ypaBHeHHe sin 4x = —Y2

2

7. Pemmre HepaBeHCTBO cOS x < 1
2

Bapuant 2
1. HaiinuTe 3HaUeHUE BHIpAKEHUS
2te (— 5 ctg “+ sin & — 4 cos -
g( 6)cg3 sin - cos
2. YnupocTuTe BBIpaKeHHE

cos? a + sin? a + ctgla
3. Ympocture BhIpaKeHHE:
a) sin(a + B) — sin(a — )
0)cos 6a cos 4a — sin 6a sin 4a

2cos? a

B)—
sin 2«a

4. Nano: cosa = 0,6, sinff =—0,83Z <
2
a<2nrt<f< 3'_’2T. Haiinure cos(a + )

5. JlokakuTe TOXKIECTBO:

tga tga
+ = tg2a
1—-tga 1+ tga ~
6. Pemmre ypaBHenue cos 6x = —¥3
2

7. PemmTe HepaBeHCTBO sin x > Y3
2

5. CamoctositenbHas padota Ne5. [IpousBoanas u e€ mpuMeHeHue




Bapuanr 1

1. Haiinure mpou3BoaHY0 QyHKITUHU:
2

3
a) f(x) = St
0 f) =5,
B) f(x) = tg 4x

2. Brluucnure 3HaYeHUE MPOU3BOAHON (HDYHKIMH
f(x) = (3x —2)5BTOUKE X0 = 1
3. Haiinure npon3BoHyI0 QyHKIUH:

a) f(x) =V6x =7
6) f(x) = cos%
4. Teno pBuraercs no KOOPAWHATHOMU
npsmoit mo 3akony s(t) = 3tz — 2t + 1
(mepemMereHue U3MEpPSIETCsl B METpax, BPeMsl —
B CeKyHJ1aXx ). YeMy paBHa CKOPOCTB TeJia uepes
3 ¢ mocie Havyasa JIBUKCHUS?
5. Uemy paBeH yriaoBod KOIPPUIHCHT
KacaTelnbHOU K rpaduKy QyHKIHH

y =x3—2x
B TOYKE C a0CIUCCOM xo = —17?
6. Kakoe ypaBHeHHE UMEET KacaTelbHas

k rpaduxy Gynxmmn f(x) = %B TOUKE C
x—
abcuuccou xo = 2.
7. YeMmy paBHO HaWMEHbIIIEC 3HAYCHHE
byukiun y = x + 4 Ha npomexytke [1;3]?
X

8. Uccnenyiite GyHKITUIO

y =16x3 —12x2 — 4
U TocTpoiTe e€ rpaduk.

Bapuanr 2

1. Haiinure npou3BoaHYIO (QYHKIIMH:
3

4
a) f(x) =+ x—
000 =1,

B) f(x) = tg2x

2. BblumciauTe 3HaYeHHWE TPOM3BOAHON (PYHKIMH
f(x) = (3x +4)*BTOUKE X0 = 1

3. Haiigure npon3BoaHYIO QyHKIHH:

a) f(x) =V8x +1

6) f(x) = sin%

4. Teno nBUraeTcs MO0 KOOPAMHATHOU MIPAMOI
o 3aKOHY s(t)y =3t2—-2t+1
(mepemMelnieHue U3MepSETCS B METPAX, BPEMs —
B CeKyH/ax). UeMy paBHa CKOPOCTH Tella uepes
4 ¢ mocie Havalia IBHKCHUS?
5. YUemy paBeH yriaoBod ko3pQuIHEHT
KacaTeNnbHOU K rpaduKy QyHKINH

y =x3—2x
B TOUKE C abCIuccom xo = —2?
6. Kakoe ypaBHEeHHE HMeEeT KacaTellbHas K

rpaduxy dyuxuuu f(x) = S;T“‘L‘:B TOUKE C

abcuuccoit xo = 1.
7. YeMy paBHO

byukiun y = x + 4 Ha npomexytke [1;3]?
X

HauOoJIbIIEE 3HAa4YCHUC

8. Uccnenyiite ¢pyHKINIO
y = 2x3 +9x? + 12x
U TIocTpoiTe e€ rpaduk.

6. CamocTositenbHas padota Ne6. UnTerpan u er

0 IPUMEHEHUE

Bapuant 1
1. Haiigute oOmuii BuI TepBOOOpa3HOM

byHKIUU:

a) f(x) = x*

0) f(x) = sinx

B) f(x) = 2%

r) f(x) =x

nflo) =2

e) f(x) = e&

2. Oyukuus F sBasercs mnepBooOpa3HOi

¢yakuuu f(x) = x — 3. Uepe3 kakyw wu3
JAHHBIX TOYEK MPOXOAUT rpaduk pyHkuuu F,
eciu F(2) =57

a) (0;8);  6) (-2;17);

B) (1,5,5); 1) (4;4).

3.
a) f03 x2 dx

Brruucnure uaterpai:

Bapuant 2
1. Haitnure oOmwmii Bua mnepBooOpa3HOU

GbyHKIUU:

a) f(x) = x5
0) f(x) = cosx
B) f(x) = 3~
r) f(x) = 2x
N fl) =5
e) f(x) = e>

2. Oyakmus F sBasercss mepBooOpa3HOiA

¢byakuuu f(x) = x — 3. Uepes kakyio u3
JAaHHBIX TOYEK MPOXOIUT rpapuk ¢pyHkuu F,
ecmu F(2) =5?

a) (0;8); ©0) (-2;17);

B) (1,5,5); 1) (4;4).

3. Beraucnure uHTErpa:

a) f04 2x2dx




6) [ sin3x dx
9
T dx

B)IZW
3 sin 2

0 X
0

4. Beruucnure ILJIOIIA/Ib burypsi,

n300pakeHHON Ha PUCYHKE.

Y=C0sx

x
=
2

n
2 G

5. Haiinure miomanb  KpUBOJMHEHHON
Tpaneuyuy, OrpaHUYCHHON JIMHUAMU Y = 6X —
x2,y=0,x=1,x=3.

6) f73l sin 6x dx

4. Beryucnure II0MAb ¢burypsl,

n300pakeHHON Ha PUCYHKE.

4

5. Brranciure IUIOIAb ¢burypsl,
OTPAaHWYCHHOW JTUHUSAMH Y = X2,y = 2 — X.

7. CamocrositenbHas padota No7. KomOunaropuka

Bapuant 1
1. CkonbkuMH crocobaMu MOT'YT CecTh B
aBToMOOMWIb Mapku «KammHa» 5 uyenoBek,

eClIi  KaXObli M3 HUX MOXET ObITh
BoauTeaem?
2. Uepes  KeNe3HOAOPOXKHYIO  CTaHIUIO

JOJDKHBI OJTHOBPEMEHHO MpOoWTH 3 Mmoe3fa.
CKonbkMMH croco0aMH  JIUCHETYEP MOXKET
OpPTaHU30BaTh MPOXOKICHNE COCTABOB, €CITH B
€ro pactopsiKEHUH 5 CBOOOIHBIX MyTen?
3. Pemmre B HaTypabHBIX YUCIIAX ypaBHEHUE
A5 =18+ A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAUHBIX YHCEIL,
KOTOpBIE HAIEIO JesiTcst Ha 257
5. Pemmure B HaTypaJIbHBIX YHCIIaX YpaBHEHUE
C)ZC =120
6. Ha mpsamoit ormernnu 12 Towek, a Ha
napajuieIbHOM el psiMoit — 7 Touek. CKOJIBKO
CYIIECTBYET YeThIPEXYTrOJbHUKOB c
BEPIIMHAMH B 3TUX TOUKaX?
7. JInsa mkonbHOU JioTepe noAarotoBuian 100
OUNeToOB, W3 KOTOPBIX 12 BBIMTPHINIHBIX.
IlepBbiii  yuyeHuk BbiOMpaer Hayrag 10
OouneroB. CKOJBKO CYIIECTBYET BapHaHTOB,
IpU KOTOPBIX OH BBIOEpET HE MeHee 2
BBIUTPBILIHBIX OUIETOB?
8. Haiinure oTHOIIEHHE CyMMBI YKCET B

Bapuant 2
1. Ckonpkumu criocobamu MOYKHO
pacrnpenenuTs S5 AEKYpPHBIX MO 3TaXaM B
HSATHATAKHOM OOLIEKUTHN?
2. Yepe3  KEJE3HOJOPOXKHYIO  CTaHIIHIO
JIOJDKHBI  OJTHOBPEMEHHO MpoHTH 4 moe3na.
CKonbKMMHU cIlOCOOaMHM  JAMCIIETYEP MOXKET
OpraHu30BaTh MPOXOKIECHNUE COCTABOB, €CIIU B
ero pacIopsKeHNH 6 CBOOOTHBIX MyTei?
3. Pemmre B HaTypaJIbHBIX YMCIaX ypaBHEHUE
A2 =120

X
4. CKOBbKO  CYIIECTBYeT  IIECTH3HAYHBIX
qrCell, KOTOPBIE HAIeJIO JeNATcs Ha 257
5. Pemmre B HaTypaJIbHBIX YMCIIaX ypaBHEHUE
Cx—2 =66
X

6. Ha mpsmoii otmermiim 14 Towek, a Ha
napauienbHon e mpsamoii — 9 Touek. CKOJIbKO
CYIIECTBYET YeTHIPEXYTOJIbHUKOB c
BEPILIMHAMU B 3TUX TOUYKaX?
7. ns mkonsHOU noteper noarorosuau 200
OuneToB, W3 KOTOPBIX 25 BBIMIPHIIIHBIX.
[lepBorii  ydyenuk BeiOMpaer Hayrag 10
6uneroB. CKOJIBKO CYIIECTBYET BapUaHTOB,
IpU KOTOPBIX OH BBIOEPET HE MeHee 2
BBIMTPBIIIHBIX OMJIETOB?
8. HaiimuTe oTHOMEHNE CYMMBI YHCEI B
100-ii crpoke TpeyroabHuKa [Tackains k cymme
gucen B 200-# cTpoke




100-i#i crpoke TpeyronpHuKa [Tackamns k cymme
gucen B 200-# cTpoke

8. CamocrosrtenbHas padora Ne§. DineMEHTHI TEOPUU BEPOSTHOCTEH M MaTeMaTUYeCKON

CTaTUCTHUKH

Bapuant 1
1. B kopoOke nexat 15 mapukos: 10 cunux u
5 3eneHbix. KakoBa BepoOsSTHOCTH TOT0, YTO
HayraJ B3AThIA U3 KOPOOKHU MIAPUK OKAKETCS
KENTbIM?
2. BeposSTHOCTh KyNMUTh OpPakOBAaHHYIO IMapy
canor Hekotopoil ¢Gupmbel coctasiser 0,023.
Ckonbko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXUT maptus u3z 1000
nap caror 3Toil GupMbI?
3. [lpy  mpoBeneHMH  OK3UT-TIOJIA  OBLIO
onporieHo 15 Teicsiu u3bMparenei, cpenu
kotopsix 600 mporosiocoBanu «IIpoTuB Bcex».
OneHuTe BEPOSITHOCTH COOBITHS, IPH KOTOPOM
nu3buparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HATUCaHbI yncia 1,
3, 5, 7, Hayraj  MOCIeAO0BaTEIbHO
BBIKJIAZIBIBAIOT B psa. KakoBa BepOSTHOCTH
TOTO, YTO TOCJHEIHEH MOJOXKaT KapTOUKy C
9HUCIIOM 57
5. KakoBa BepoATHOCTH TOro, 4YTO MpH
MOI0PACHIBAHUH JIBYX UTPATHHBIX KyOUKOB Ha
OJIHOM U3 HUX BBIMAJIET SANHHIIA, & HA IPYTOM
— Tpoiika?
6. UeMmy paBHa MeauaHa
IaHHbIX: 2, 2, 3,4, 5,6,13?
7. OnHOBPEMEHHO MOAOPOCHIN TPH MOHETHI.
KakoBa BeposITHOCTB TOTO, UTO POBHO Ha JBYX
U3 9TUX MOHET BBINIAJIET repo?
8. B smuke sexar s610ku Tpex copTtos: 20
xentelx, 10 3enensix u 30 xpacHbix. Kakoe
HauMEHbIIIee KOJIMYECTBO sI0JIOK HaJI0 10CTaTh
U3 SIIUKa Hayraja, 4ToO0bl TapaHTUPOBAHHO
B3STh II0 KpaliHEW Mepe OIHO XKEJITOE W JBa
KpacHBIX s10710Ka?

COBOKYITHOCTH

Bapuant 2
1. B kopoOke nexat 15 mapukos: 12 cunux u
5 3enennix. KakoBa BeposSITHOCTH TOrO, YTO
HAyTaJ B3SATHIA U3 KOPOOKHU IIAPUK OKAXKETCs
KENThIM?
2. BeposTHOCTh KyNMUTh OpPakOBaHHYIO TMapy
caror HekoTopoi ¢upmbl coctasisier 0,015.
CkoJbko OpaKoBaHHBIX nap o0yBH
rapaHTUPOBAHHO coAepkUT maptus u3z 2000
nap caror 3Toi GupMbI?
3. [Ilpy  mpoBeneHMHM  SK3UT-TIOJIA  OBLIO
omnpomieHo 15 Teicsiu u3buparenen, cpeau
kotopbix 1500 mporosocoBanu 3a «Kanauaara
H». OueHuTe BepOSATHOCTh COOBITHS, IPH
KOTOPOM H30HMpaTelb ToJIOCyeT 3a
«Kanonmara Hy.
4. Kaprouku, Ha KOTOPBIX HATUCaHbI yncia 1,
3, 5, 7, Hayrag  IOCJIEIOBATEIHHO
BBIKJIQ/IBIBAIOT B psiA. KakoBa BepoATHOCTH
TOTO, YTO TOCJEIHEH TOJOXKAT KapTOUKy C
qrciom 37
5. KakoBa BepOATHOCTH TOr0, HYTO TIPH
noA0packIBAaHUH JIBYX UTPATbHBIX KyOMKOB Ha
OJIHOM W3 HUX BBITIAJICT MATEPKa, a HA IPYyTrOM
— OBOMKa?
6. Uemy paBHa MeamaHa
naHHbeIX: 2, 3, 3,4, 6, 6,167
7. OnHOBpEMEHHO NMOAOPOCUIIN TPU MOHETHI.
KakoBa BeposATHOCTH TOT0, YTO POBHO Ha
OJTHOU M3 9TUX MOHET BBINAJIET TepO?
8. B smuke nexar si6moku Tpex copTos: 20
xenteix, 10 3enenpix u 30 kpacHbix. Kakoe
HauMEHbIIIee KONYECTBO sI0JIOK HAI0 10CTaTh
U3 SIUKa HayrajJ, 9ToO0bl TapaHTUPOBAHHO
B3ATh 10 KpaiiHeW Mepe JBa 3elIeHBIX U JIBa
KENTHIX s0JI0Ka?

COBOKYITHOCTH

9. CamoctositenbHas padoTta Ne9. [IpsiMble ¥ TUTIOCKOCTH B TPOCTPAHCTBE

Bapuant 1

1. Yepes xonubl otpe3ka MN u ero cepeauny
K mnpoBeneHbl mapauieibHble  IpsMBIE,
[IEPECEKAIOIINE HEKOTOPYIO IJIOCKOCTh O B
Toukax M1, N1, K1 coorBercTBenno. Hargure
may otpeska KKi, ecnu orpesok MN He
nepecekaet iockocth oo 1 MMz =22 cm, NNy
=8cm.

Bapwuant 2

1. Yepes koHIbl oTpe3ka AB u ero cepeanny
C mpoBeneHbl MapalIeNbHBIE — TPSIMBIC,
MEPECEKAOIINE HEKOTOPYIO IUIOCKOCTH O B
Toukax A1, Bi, m Ci, COOTBETCTBEHHO.
Haitnute mmuny otpeska CCi, ecniu OTpe3oK
AB He nepecekaeT 0ckocTh o 1 AA]l = 18
cM, BB1 =10 cwm.




2. Touku A1, Bi, Ci1 —
npoeknuu BepuuH A, B, u C
napamenorpammMa ABCD  Ha HekoTopyio
IUIOCKOCTh ~ COOTBETCTBEHHO.  [locTpoiite
IIPOEKLMIO BepiuHbl D mapannenorpamma Ha
3TY MJIOCKOCTb.

nmapaljICJIbHBIC

e B1
Al @
ci.®
3. Yepes BepumHy npsmoro yriaa C

npsiMoyrosibHOoro tpeyronbHuka ABC k ero
IUIOCKOCTH TIpoBeneH mnepneHaukysip CM.
Haiinure muny croponslt AB TpeyronbHuka
ABC, ectmu CM =8cMm, BM =17 cm, £CAB =
30°.

4. Yepes mepmmny D npsmoyronbHuka
ABCD x ero TIUIOCKOCTH  MpPOBEICH
nepnenaukynap DE. Touka E ynmanena ot
ctoponbl AB Ha 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinure anuny nuaronanu BD,
ecit DE = 8 cm.

5. YTroa MeXIy IIOCKOCTSIMH TPEYTOJILHUKOB
ABC u ABD pagen 45°. Tpeyronsauk ABC

— PaBHOCTOPOHHHI CO CTOpOHOH 4/ 3 CM,
TpeyroabHuKk ABD — paBHoOenpennsiii, AD
=BD =+v14 cwm. Haiigure mmuny otpeska CD.

2. Touku A1, Bi, u Di1— mnapamiensHbie
npoekuuu BepmvH A, B u D
napaenorpamma ABCD  Ha HekoTopyio
IUIOCKOCTh ~ COOTBETCTBEHHO.  [locTpoiite
poekumio BepmuHbl C napaenorpamMmma Ha
3TY MJIOCKOCTb.

B]_ ®
Al e
Ci @
3. Yepes BepmmHy mpamoro yria C

npsiMoyrosibHoro tpeyroibHuka ABC k ero
IUIOCKOCTH TpoBeleH neprnenaukysp CD.
Haiinure nnuny crtoponsl AB TpeyronpHuka
ABC, eciiu AD =20 cm, CD =16 cm, CAB
= 60°.

4. Yepes BepumHy A IpIMOYrojbHUKA
ABCD « ero IUIOCKOCTH  TIPOBEICH
nepnesaukyisp AP. Haitnure nnuny 3toro
nepnenaukyispa, eciu BC =12 cm, DB = 13
cM, a Touka P ynanena ot npsmoit BC Ha

V106 cm.

5. Vron MeXay IIOCKOCTSIMH TPEYTOJbHUKOB
ABC u AKC pagen 60°, AC =24 cm, BC=BA
= 20 cm, KC = KA = 15 cm. Haitaure ninuny
otpeska BK.

10. CamocrosrenbHas pabota Nel(0. KoopuHaThl ¥ BEKTOPHI

Bapuant 1
1. Jauer Toukm M(3;-2;1) u  N(5;2;-3).
HaiinuTe koopauHatel cepennnbl otpeska MN
U €T0 JUTUHY.
2. lanwl Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Harigure: ~
a) KOOp/IMHATHI BEKTOPOB B A,
6) MOIynb BeKTOpa B B
B) KOOPAMHATHI BekTopa ME 2/8— 38
3. CymecTByeT U mapajuiesibHbIM MEPEHOC,
npu  KoTtopoM obOpazom Touku M(4;3;4)
apnsierca Touka Mi(1;3;0), a o6pa3om ToUKH
K(1;-8;3) — Touka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepuInHbI
napamtenorpamma ABCD, touka O(1;3;2) —
TOYKAa  TIEpeceueHus ero  JIuaroHajei.
Haiinure xoopaunatel Bepuiun C u D
napaienorpamma ABCD.

Bapuant 2
1. Jauer Toukm M(-6;5;3) u N(4;1;-5).
Haiinurte koopaunats! cepeaunsl orpeska MN
U €T0 JUTUHY.
2. Mausl Touku A(-4;-2;1),
C(2;1;-3). HaiiguTe: ~
a) KOOpIMHATHI BEKTOpOB Bi1 A
6) Momynb BekTopa B
B) KOOPJMHATHI BeKTOpa ME 3B— 24
3. CymecTByeT M NapajuieNIbHbIN MEePEeHoc,
npu  KOTopoM obOpazom Ttouku M(-1;3;-4)
sBasieTcst Touka M1(4;5;-7), a 06pa3om TOUKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEPILHHBI napajuiesiorpamma ABCD.
Haiinnre KOOpIAWHATHI BEPILINHBI C
napamnenorpammMa ABCD u  koopauHaThl
TOUYKHU MEPECEUCHUS €r0 uaroHaeil.

B(3;-1;-1) w




5. Jlausl BekTopsl A-2;8;-4) u k1;-4:K). ITpu
KaKOM 3HaueHnH K BekTopsl & b

a) KOJUTHHEAPHHBI,
0) nepreHIuKyISpPHBI?

5. Jlausl BekTopsl a(l:-4:-3) u £5;p;-15).
TIpy KaKoM 3HAYEHHH ) BEKTOPH M b

a) KOJJTHHEAPHHBI,
0) mepneHINKYJISIPHBI?

11. CamocTtostenbHas padota Nel 1. MHOTOTpaHHHKY U KPYTJIbIe TEIa

Bapuant 1
1. OcHoBaHMeM NPAMOM HPU3MBI SIBIISETCS
IPSIMOYTOJIBHBI ~ TPEYrOJbHUK,  KaTEThbl

KOTOporo paBHel 6 cM u 8 cm. Haiiagure
TUTOIIA/Th TIOJTHON MIOBEPXHOCTH MTPU3MBI, €CITN
e€ 60KkoBOE PedpO paBHO 5 cM.

2. BokoBoe pebpo MPABIILHON
YEThIPEXYrobHON nupamMubsl paBHo 10 cMm, a
BeicoTa — 8 cMm. Haiiaure momanb
JUArOHAJIILHOTO CEUEHUS] TUPAMU/IBL.

3. Pangnyc ocHOBaHus KOHYcCa paBeH 5 cM, a
obOpazyromas — 13 cm. Haiigute mnomanp
OCEBOI'0 CEYCHHS KOHYCA.

4, Ha paccrosauu 4 cM OT IeHTpa miapa
npoBeieHO cedeHne. OTpe3oK, COSAMHSIONIHIA
HEHTp Iapa U TOYKY IEPEeceYeHHs] HTOro
CCUCHHUS C MOBEPXHOCTHIO Iapa, o0paszyeT ¢
IUIOCKOCThIO cedyenust yron 30°. Haiigurte
TUIOUIA/Ib CEYCHHUS.

5. Beicota umnmHapa paBHa 8 cM, paguyc
ocHoBaHMs — 5 cM. Ha paccrosinuu 4 cMm ot ocu
HWIMHIpA TapauiebHO €l MpoBeaeHO
ceuenue. Haiigure momans 3TOro ce4eHus.
6. OcHOBaHUEM TPSAMOIN TMPUIMBI SBISETCS
MPSIMOYTOJIBHUK, OJHA U3 CTOPOH KOTOPOTO
paBHa 15 cm, a quaronans — 17 cM. Haiigure
00BeM mpu3Mebl, eciu e€ BeicoTa paBHa 10 cm.
7. OcHOBaHUEM MU PAMHU/IBI SIBJISIETCS
TPEYrojbHHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiinute oObem mnupamuzapl, ecinu eé
BBICOTA paBHa 6 CM.

8. O6bem mapa paen 36m cm’. Haiigure
JTUaMeTp Trapa.

9. OceBoe cedeHHe KOHyca — MPAaBHIBHBINA
TPEYTroJbHUK CcO cTopoHOW 4cm. Haiinure
00BbeM KOHYCa.

10. B HWXKHEM OCHOBaHWHM  IWJIMHIpA
MpoBeJeHa XopJa IJIMHOH 6 CM, KOTOPYIO
BHJTHO W3 I[EHTPAa BEPXHETO OCHOBAHUS O]
yriaom 60°, a U3 1eHTpa HIKHETO OCHOBAHUS
— mox ymiom 120°. Haiimute mromans
OOKOBOI MOBEPXHOCTH IIJIMH]IPA.

Bapuant 2
1. OcHoBaHMEM NOPSIMON MPU3MBI SABJISAETCA
pPaBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a ocCHOBaHHE
— 16 cm. Haiigute miomanas MOTHON
MOBEPXHOCTH MPU3MBL, ecii €€ 60KoBOE pedpo
paBHO 10 cm.
2. JInaroHaip OCHOBaHMUSI MPaBWIbHOMN
YeThIPEXYToJIbHOM MupaMuibl paBHa 24 cM, a
O0okoBoe pedpo — 26 cm. Haiinure miomans
JIMAarOHAJIBHOTO CEYEHUS TUPAMUJIBL.
3. Bricota koHyca paBHa 6 cM, a oOpa3yrommas
— 10 cm. Haiinure miomaab 0ceBOro ceyeHus
KOHYyca.
4. Paquyc mapa paseH 17 cm. Haiigure
IOMIab  CEYEHMs] IIapa  IUIOCKOCTHIO,
KOTOpas yJajeHa Ha 15 cM oT LeHTpa 1mapa.
5. B  HmWKHEM  OCHOBaHUU  IIMJIMHIpA
MIPOBEICHA XOP/Aa JUTMHOU § CM, HaXOAIasCs
HAa paccTosHUM 3 CM OT IIEHTpa JTOro
ocHoBanmsa. HaiauTe I0IOmMAamAsL OCEBOTO
CEYEeHMs LIMJIMHJpA, €CIIM €r0 BbICOTA paBHA 6
CM.
6. OcHOBaHUEM TMPSMOIl TMPU3MBI SIBISIETCA
MPSIMOYTOJIBHBIA  TPEYTOJIbHUK, THIIOTEHY3a
KoToporo paBHa 13 cM, a oJjuH U3 KaTeToB — 12
cM. Haiinure o6beM npusmsl, eciiu €€ BbICOTa
paBHa 5 CM.
7. OcHOBaHUEM MIAPaMUBI SBJISIETCS
TPEYroJbHUK co cTopoHamu 13 cm, 20 cm, 21
cM. Haiimure o0bemM mnupamMuasl, eciu e
BBICOTA paBHA 9 cM.
8. Imomaapr MOBEpXHOCTH Mmapa paBHa 1447
cM>. Haitgure nuamerp mapa.
9. OceBoe CCUCHHE KOHYca —
paBHOOEIPEHHBIN IIPSIMOYTOJIBHBIN
TPEYTrOJIbHUK ¢ TUNOTeHy30i 6 cm. Halinure
00BbeM KOHYca.
10. B HwKHEM OCHOBaHHM IMJIMHIpA
MpOBEACHA XOp/a, KOTOPYIO BUIHO U3 IIEHTPA
HIOKHETO OcHoBaHWs moja yriom 90°, a wu3
[IEHTPa BEPXHETO OCHOBAHUS — Mo yriioMm 60°.
Haiiaure nnomaaps 60KOBOI MOBEPXHOCTH
LIWIMH]IpA, €CIIU PaInyC €ro OCHOBAaHUS PaBEeH
8 cm.




12.

CamocrostenbHas padora Nel2. MaremaTiueckue METOIbI B PO ECCHOHATBHON 1ATEIIbHOCTH

Bapmuant 1
1. Bxiaguuk monoxuin 100 Teic. pyOnei B OaHK,
MpeJIararnuni 10% TOJIOBBIX. bank
UCIOJIb3YeT METOJl MPOCTHIX  MPOICHTOB.
Haiiqure cymmy, koropas OyneTr JjexaTb Ha
CUeTy BKJIaIUMKa Yepe3 MOoJro/a.
2. Bxnaguuk nosnoxxui 100 teic. pyOneii B OaHK,
npe/yiararomuin 10% TOJOBBIX. Bbank
UCIOJB3YET METOJ  CJIOKHBIX  IIPOLICHTOB.
Haiigure cymmy, kotopas Oyner JjexaTb Ha
CUETy BKJIaJUMKa Yepe3 MOJIro/a.
3. K onHoit yactu caxapa nmpubaBuwim 9 yacteit
Boabpl. KakoBa KOHIIEHTpanus MOJTy4EHHOTO
pactBopa?
4. Ha cKoJIbKO MPOIIEHTOB YMEHbIINIACh Macca,
eciii oHa O0nu1a 300 KT, a ctanma 250 kr?
5. Kakoil paomkHa ObITh 3apaloTHasl IUIaTa,
9YTOOBI MOCJIE YIUIAThl HAJIOTOB U MPOLIEHTOB IO
KpeIuTaM, COCTaBIAIOMIMX B cymme 25%,
nonyauts 6000 pyoneit?

Bapuant 2
1. Bknamguuk monoxun 200 Teic. pyOmei B
0ank, npennaratomuii 10% romoBeix. bank
HCIOJIb3YeT METOJ MPOCTHIX IPOLIEHTOB.
Haiigure cymmy, kotopas OyAeT jexaTh Ha
CUeTy BKJIaJUMKa Yepes3 MoJro/a.
2. Bxnamguuk nonoxkuin 200 teic. pyOreii B
Oank, npennararoniuii 10% romoseix. bank
WCIIONB3YET METOJI CJIOKHBIX IPOLICHTOB.
Haiinure cymmy, KoTopast OyzeT Jiexxarb Ha
CYeTy BKJIA/IYMKA Yepe3 MOJro/a.
3. Kunorpamm comm pactBopwim B 15
auTpax Boabl. KakoBa  KOHILEHTpauus
pactBopa?
4. B wMarasuHe IIeHBI CHayaja ObUIH
noBblieHsl Ha 10%, a MOTOM CHMXKEHBI Ha
10%. Kak u3meHmace rieHa?
5. Ilpu moctaBke OT mOJsA OO MarasuHa
noptutcst 15% oouieil. Ckonbko oOBOLIEH
Hago cobpath, uToObl 10 T MOCTYNMUiIO B
MPOIAKY?

5.3 IlpuMepsbl rpynnoBbIX TBOPYECKUX 3aJaHMIT
1) C nomomibto mporpaMmsel noctpoenus rpaguxos Visual Basic 6.0 nccnenoBate noseaeHue

(GyHKIOIMM T[pU  CMEHE OJHOTO/HECKONbKMX €€ mapamerpoB. Ompenenutb  oOuue
3aKOHOMEPHOCTH, CJenaTh BbIBOJBL. Pe3ynbratel odopMmMuTth B Buae mnpeseHTauun MS
PowerPoint.

2) Kuuenty HeoOXoaumo, 4TOObl B KOMHATe o00s3aTeIbHO MPHUCYTCTBOBAIM OOBEMHBIE
DIIEMEHTHI JieKopa IuIuHAprueckoir (opmel. [locTpouTh W3 OyMaru Mojeib IHIHMHIPA.
Pasmepsr it moCTpoeHHSI BHIOpaTh CaMOCTOSITENIHO, C Y4ETOM TOTO, YTO COOTHOIICHUE
panuyca K BBICOTE JIOJDKHO OBITh 1:2.

3) PaccunTaTh KOJIMUYECTBO 2-X KWJIOIPAMMOBBIX OaHOK KpAacKd, KOTOpPbIE HYKHO KYHNUTb JUIS

2
OKpallMBaHUs LWIMHAPUYECKOro ceoaa mnoxasana. Pacxox kpacku 100 r Ha 1 M°. Pamgumyc
HWJIMHpA paBeH 2,9 M, JyiMHa cBojia 6 M.

6 Ilpumepsbl O1LIEHOYHBIX CPEACTB /s IPOBEAeHHs IPOMEKYTOUHON aTTeCTAIMU
6.1 Bonpocsl 1J1s1 3k3aMeHa:
1. ®ynknun. O6nacTh onpeesieHnss U MHOKECTBO 3HaueHuU QyHkiuil. CBoiicTBa PyHKINU.

CrniocoOb1 3a1anust PyHKIHH.

2. TlpomexyTKu BO3pacTaHus W yObIBaHMsI, HAMOOJBIIEE U HAUMEHbBIIIEE 3HAYCHUS, TOUKU

sKcTpeMyMa QyHKITHH.
3. IlpeobpazoBanust rpadukoB. [lapamienbHbli mepeHoc, CHMMETPUSt OTHOCUTENBFHO Ocei

KOOpAWHAT U CHUMMCTPUA OTHOCHUTCIBHO Ha4dajla KOOPAHWHAT, CUMMCETPUSA OTHOCHUTCIBHO

MpsIMO y = X, pacTsDKEHUE U C)KaTue BAOJb OCell KOOpAUHAT.

4. CteneHH C paluMOHAIbHBIMU MOKA3aTENAMH, X CBOMCTBA. CTENEHU C JEHCTBUTEIbHBIMU

mokazarenssMu. CBOMCTBA CTEIICHH C JIeliCTBUTEIBHBIM ITOKa3ateiaeM. Iloka3zaTenbpHas (bYHKLII/ISI.

5. Jlorapudm gmncma. OcHOBHOE JIoTapUPMUIECKOE TOXKIECTBO. [lecATHYHBIC U HATypaJbHbBIE

norapudmsl. [IpaBuna neicTBuii ¢ torapudmamu.
6. Jlorapudpmuueckas ¢pynkuus. Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTRBA.



7. Paguannas mepa yria. CUHYC, KOCHHYC, TAHI€HC M KOTAaHIE€HC yrja. 3HaKU CHHYCa,
KOCHHYCa, TAHT€HCAa U KOTAHT'€HCa 110 YETBEPTSIM.
8. OCHOBHBIE TpPUTOHOMETpHUUECKUE ToxaecTBa. Dopmynbl npuBeneHus. DPopmyibl
cinoxenus. Popmyisl IBOMHOTO yria. @opmylibl MOJIOBUHHOIO yIJia.
9. Tpuronomerpuieckue GyHKIMH, UX CBOHNCTBA U TpaduKy.
10. [TocnenoBarenbHOCTH. CIIOCOOBI 32/1aHUS U CBOWCTBA YUCIIOBBIX MTOCIIEI0BATEIHHOCTEH.
[TonsiTre 0 npezesne Nocae10BaTEIILHOCTH.
11. IIpousBoanas. ITonsTHE O TPOU3BOAHON (DYHKIIMH, €€ TEOMETPUIECKUN B (HU3HUECKHIA
CMBICIL.
12. YpaBHeHue kacaTelbHOU K rpaduKy (yHKIHH.
13. [IpumeHeHre MPOU3BOTHOM K UCCIIEIOBAHUIO (YHKIIUHA U MTOCTPOCHUIO TPadUKOB.
14. IlepBooOpa3Has U UHTErpaJl.
15. IlpumeHeHne onpeiesIeHHOr0 HHTerpaia 1 HaXOXKICHHS TUIOIIAI KPUBOJIMHEHMHOM
tpanenun. Popmyna Herotona—IJleitonuna. [lpumenenns uaterpana B GU3UKe U FeOMETPUH.
16. OcHoBHbIe OHATUSI KOMOUHaTOpuKH. [loncyer yncna pa3menieHuii, nepecTaHOBOK,
COYETaHUM.
17. CobbITHE, BEPOSITHOCTD COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH.
18. IIpencraBnenue JaHHBIX (TaOIUIIBI, TUArPAMMBIL, TPaQHKH ), TeHEpaTbHAs COBOKYITHOCTH,
BBIOOpKaA, cpeiHee apupMeTHIecKoe, MeAHaHa.
19. BzauMHO€e pacnosiokeHue IByX MpsMBIX B IpocTpaHcTBe. [lapamiensHoCTs IpsAMoi U
miockocty. [lapamiensHOCTh 10cKocTel. [lepneH MKy IpHOCTb NPSMOM U IIJIOCKOCTH.
20. IleprieHAuKyYJISAp ¥ HaKJIIOHHAsI. YTOJI MEKIY IPSIMON U INIOCKOCTHIO. /IByrpaHHbIi yroi.
Yrois Mexay MI0CKOCTAMU. [IepneHaAuKyIIpHOCTD ABYX IIJIOCKOCTEM.
21. T'eomeTpuueckue npeodpa3oBaHusl IPOCTPAHCTBA: NapaJJIeNIbHBIA IEPEHOC, CHMMETPUS
OTHOCHUTEIIbHO I1ockocTu. [lapannensHoe npoexktupoBanue. Ilnomane opToroHanabHOM MPOEKIMH.
22. Ilonsatue Bexropa. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CII0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ncio. PaznokeHue BEKTopa MO HAPaBIECHUSAM. YTOJ MEXY IBYMS
BekTopamu. [Tpoekuus BekTopa Ha ock. KoopaunaTs! BekTopa. CKalipHOE TPOU3BEACHUE BEKTOPOB.
23. Ilpsimas n HakJIoHHas npusMma. [IpaBuibHas npusma.
24. TTapamienenunen. Kyo0.
25. Ilupamua. [IpaBunbHas nupamuaa. Y ceueHHas nupamua. Tetpasap.
26. CummeTpuu B KyOe, B mapajiesienunesie, B npusme U B nupamujie. CeueHus Kyoa, Ipu3Mel
Y TTUPaMU/IBL.
27. HlnnuHap n KoHyC. Y ceueHHbIN KOHyc. OCEBbIE CEUEHUSI U CEUEHNUS, TapaJuICIbHbIC
OCHOBAHHUIO.
28. Illap u cdepa, ux ceuenus. KacarenbHas m10cKocTh K chepe.
29. ®opmyisl o0beMa Kyda, IpSMOYTOJILHOTO Mapajlieienuneia, Ipu3Mbl, IUIUHAPA.
®opmyiibl 00beMa MUPAMUABI U KOHYCA.
30. ®opmynbl MIIOIIAIU TOBEPXHOCTEN IMIMHAPA U KOHYyca. PopMyIibl 00beMa 11apa u
iomaau coepsl. [Tonobue ten. OTHOIIEHUS MIIOIAeH MTOBEepXHOCTEN U 00BEMOB MOJOOHBIX TEll..

6.2 IlpuMeps! 3axaHNi 1151 KOHTPOJIBbHOI PadoThI
Bapuanr 1.

15
1. KakoMy 13 JaHHBIX TPOMEXYTKOB NMPHUHAICKHUT YUCIO E?

a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
) o . 12a1%p2
. Cokparure 1podb ————.
crmE 16a°b° 2 2 6a—30
3. Haiinure 3HayeHHe BBIpaKeHUs — + — o . az_ npu a = 4,75.
a-2 a“-10a+25 a“-4

4. KakoBa o0mactp onpeneneaus Gynkiwn f(x) = v1 — x2?



5. YkaxuTte mpomMeKyTOK yObIBaHUS (YHKIIUH, U300PKECHHONW HAa PUCYHKE.

TT T4 T T
__I.- o
ST S5 U] .-
e
x|

|
B e

6. TIposepuTs, sBnsercs i Gynxius f(x) = /x — 1 4eTHOI MM HEYETHOA.
7. Boruucnute 3HaYCHUE BBIPAKECHUS i/Z —3- 6\/7 + 4+/3

5
8. OcBoboauTech OT UPPALMOHATILHOCTH B 3HAMEHATEJE JPOOH B

9. Coxkparure qpodb

10.

11.
12.

13.
14.

15.
16.

al b+abl
ab%5+a%5p

Pemnre ypaBuenne V4x%2 —3x —1=x+1

Pemmre ypasuenue 0,23*72 = 0,0016

1 2

x x
Haiinute MHOKECTBO pelIeHni HepaBeHCTBA (Z) . (5) > 6*

o 2
Haiinure 3nauenue Beipaxenns 0,04

UemMy paBHO 3HaUY€HUE BBIpaxeHus vab ,ecim b = 5

Pemmre ypaBuenue (x +4) + (x +6) =35
Han tpeyronmeauk ABC. Ilnockocts, napamiensbHas npsmoi AB, nmepecekaer ctopony AC B Touke M, a

cropony BC — B touke K. KakoBa mnuna otpeska MK, ecian touka M — cepeamna cropousl AC u AB = 12

cm?
17.

Otpe3ok AB He nepecekaeT MI0CKOCTh 0. TOUKH A U B ynanens! ot 3Toi mmockocTd Ha 9 cM u 13 cM. Uemy

PaBHO PACCTOAHUC OT CEPECAUHLI OTPC3Ka AB J0 IINIOCKOCTHU a?

18.
19.

Pasnoxwure Bextop m(5; —17; 11) o Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).
Janbt Bextopsr a(4;-1;5) u b(3;Y;2). Ilpu kakoM 3HAYEHHH Y BBITIONHSIETCS PABEHCTBO A+ b = 147

20. Tlpu mapamiensHOM TiepeHoce obpazom Touku A(-3;1;2) sensercs Touka Aj(5;-1;4). Haiimure
o0pa3 Touku B(-4;5;-7) npu 3TOM napasiesbHOM MepeHoce.
Bapuanr 2.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB MPUHAJIEKHUT YHCIIO %’?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p?

2. Cokpature apo0b

. 2
3. Haiigute 3HaueHue BhIpaKEHUS - +

25a8p6
a+2 _6a—30

-2 a2-10a+25 a?-4

npu a = 5,25.

4. Kakosa ob6macts onpenenenus pyukiun f(x) = Vx2 — 6?

5. YKaxuTe NpOMEXyTKH Bo3pacTaHUs QYHKIIMH, N300paK€HHON Ha PUCYHKE.
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6. IIpoBeputs, sBisieTcs i GyHkiwms f(x) = 757 CTHOH MM HEUCTHOH.

7. Boruucnute 3HaYCHUE BBIPAKECHUS Vﬁ —/3- Ei/S + 26

8. OcB00OAMTECH OT UPPALMOHATILHOCTH B 3HAMEHATENE APOOH %.
a%5+(ab)025

(ab)0,25+b0,5

9. Cokpature a1poOb

10. Pemmre ypasuenue Vx + 3'Yx — 10 = 0

11. Pemmte ypaBHenue 212 — 2% = 96

12. Haiigure MHOXKECTBO PECUICHUHY HCPABCHCTBA (E) - (5)

> 94

. 2
13. Haitnure 3nauenue Beipaxenus 0,09

14. Yemy paBHO 3HAYECHHUE BBIPAKCHUS Vab,ecrmb =7

15. Pemute ypaBHenue (x +4) + (x + 6) = 35

16. Jlaun tpeyrompank ABC. Ilmockocts, mapamrensHas npsmoit BC, mepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa anuna croponst BC, ecinun Touka M — cepennna otpeska AB u DK = 8
cm?

17. Yepes xonusl otpeska DP u ero cepenuny A mpoBelneHbl NMapajuleibHbIE HPsSMbIE, KOTOPHIE MEPECEKat0T
HEKOTOPYIO ITUIOCKOCTH 0 B Toukax Dj, Py, A; coorBetcTBeHHo. Haiinure muHy oTpeska PP, ecinm otpesok
DP ne mepecekaeT mockocTs o DD; =25 cM, AA; =13 cm.

18. Pasnoxwure Bexkrop m(11; —4; 11) mo Bexropam a(1;2;3), b(2;-1;1), c(3;-5;2).

19. [ans! BekTopsl a(4;-2;y) u b(5;Y;-3). IIpu kakoM 3Ha4YeHNH y BBIOJIHSCTCS PABEHCTBO @ * b = 87

20. TIpu mapasnnensHOM mepeHoce obOpa3zom Touku A(-8;6;-3) siBisiercst Touka Aj(3;-7;2). Haiigure
o06pa3 touku B(-1;-9;6) mpu 3TOM napajieIbHOM MEepeHocCe.

6.3 IlpuMepsI pa3HOYPOBHEBBIX 32124 U 3aJaHUH
Bapuanr 1
Yacrs 1
1. Haiimure Ay mns gyskuun y = x2, ecmu x = 2,4x = 0,1.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkuun Yy = f(x), onpexneneHHod Ha wuHTtepBaie (-9;8).
Onpeznenute KOJIWYECTBO TOUEK C IETOYMCICHHBIMU 3HaYEHUSIMHU aOCIFcC Ha 9TOM MHTEpBAJIE, B
KOTOPBIX POU3BOIHAS PYHKIUH f (X) MMOJIOKUTENbHA.
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3. Haiitu untepsan Bo3pactanus pyHkiuu y = x* — 2x2,



4. Haiimure Touky MakcuMmyma GyHkuun y = f(x), eciu u3BectHo, 4to f'(x) = —x? + 6x.
5. Haiinute HanMeHbIIee 1 HauOOoJIbIIee U3 3HAYEHUI, KOTOPOE MPUHUMAET (PYHKITHS

y = 0,5x3 — 9x2 + 48x na orpeske [0; 9].
1

6. Haitnure nepBoobpasnyto ¢pyukimu f(x) = — (6x+1)%"

5 dx
7. Boruncnute uuterpan f N

8. Ha xakom pucyHke n300pakeHo ceueHue Kyoa miockoctbio PRT?

1
9. JIByrpaHHbIii yros, oOpa3oBaHHbIM moxymiiockocTsiMu o U B, paBeH 90°. Touka A ynaneHa ot
rpaHeil AByrpaHHoro yrima Ha 8 cM u 6 cm. Haiinute paccrosHume ot Toukn A 10 pebpa

JIBYTPaHHOTO YTJIa.
10. Pemmnte ypasuenue 2x* — 5x2 + 2 = 0.

o cly Cc3\ P
11. Haiigvre 3HaueHUE BLIPAXKEHHS (ﬁ — —7) L2

10 5/ AF
Yacrs 2
12. HaiinuTe miomaas GUrypsl, orpaHMueHHON rpadukaMu QyHKIUN y = 2x, y = x — 2, x = 4.
2_
13. Haiitu f'(1), ecnu f(x) = z2+1

14. Haiigute muioma/ib NOJHON MOBEPXHOCTH MPABHIIBHON TPEYrONbHON MPU3MBI, €CJIM U3BECTHO, YTO
60KkoBOE pedpo B § pa3 OoJiblIe CTOPOHBI OCHOBAaHHUS, a CyMMa JITMH Beex pédep pasHa 30.

C,
A,

A B
15. Haiigute mnomaas pomOa, Jexaliero B OCHOBaHMHM MHUPAMUABI, €CIU BbICOTA MUpPaMUABI 9 cM,
onuH u3 yrioB pombOa 30°. bokoBbie rpaHn 00pa3yroT ¢ MIIOCKOCTHIO OCHOBAHUS yroJl, paBHEIH 60°.

16. Pemte HepaBeHCTBO V2Xx — 3 > x + 5.

17. Pemmte ypasHenue 3*+2 + 3% = 10.

18. Vnpocrture Bepaxenue tgZa — sina — tg?a sina

YacTs 3.

19. Pemmure HepaseHCTBO |x2 — 3x — 4| > 6.

20. PaBHOOEIpEHHBII TPEYroJbHUK, OOKOBas CTOPOHA KOTOPOTO paBHAa b, a yroj mpu OCHOBaHHUU
paBeH [3, Bpamaercs BOKPYr TMpsSMOW, COJepkamied ero ocHoBaHue. HaimuTe miomanb
MOBEPXHOCTH TeJla BPAIllCHHSI.

21. TleHCcHOHEp BIIOKHJI CBOIO TEHCHIO P pyOneir B OaHK, NMPOM3BOJSANINN HAYHCICHHE TPOIICHTOB
OJIMH pa3 B TOJl MO CTaBKe mpoctoro mporeHrta. [lycte i — mpomeHntHas craBka, paBHas 0,01.
Kaxosa Oynet Hapamennas cymma Bkiaaaa yepes 30 met? OtBer naiite B BUse GOPMYIIbI.

Bapuant 2
Yacts 1

1. Haiimure Ay nns Gyskuun y = x2, ecim xo = 3,4x = 0,2.



2. Ha pucynke wuszoOpaxeH rpaduk ¢yHkuun y = f(x), onpeneneHHoi Ha wuHtepBaie (-9;8).
OmnpenenuTe KOJUYECTBO TOYCK C IEIOYMCICHHBIMH 3HAUYCHUSAMH a0CIUCC Ha 3TOM MHTEpBaje, B
KOTOPBIX ITpou3BOAHAs GpyHKIMH f (X) OTpHLIATENbHA.
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3. Haiitu untepsan yosiBanus Gpynkuun y = x* — 2x2.
4. Haiinure Touxy Munumyma Gynkiuu y = f(x), eciu uzsectno, uto f'(x) = —x?% + 6x.
5. Haiinute HanMeHbIiee U HaHOOJbILICE U3 3HAYCHUH, KOTOPOE IPUHUMAET (PYHKIIHS

y = 0,5x3 — 9x2 + 48x na orpeske [—1; 5].
1

6. Haitnute nepBoobpasuyto ¢pyukiuu f(x) = — TR

dx
V2x—-1
8. Ha kakom pucyHnke n3o0paxeHo cedenne Kyba miockoctsio ABC?

3
7. Bbluuciure unTerpan | )

9. JIByrpaHHBIii yrois, oOpa3oBaHHBIM MoNymIockocTsMH o U f3, paBeH 90°. Touka A ypmaneHa OT
rpaHeil aByrpaHHoro yria Ha 9 cMm um 3 cm. Haligute paccrosHue ot Touku A 10 pebpa
JIBYTPaHHOI'O yIJIa.

10. Pemmte ypasuenue 3x* — 5x2 + 2 = 0.

. c8, ¢\ 7ps
11. Haitaute 3HaUeHUE BBIPAKEHUS | — — — | * =

10 5/ A%’
Yacts 2
12. Haiigute nnomaab GUrypsl, orpaHHueHHON rpadukamMu Gpyukumit y = 4x,y = x — 3, x = 3.
" , _x2-1
13. Haiitu f'(2), ecu f(x) = =

14. HaiinuTe muomaap MOJIHOM MOBEPXHOCTH MPABUIBHON TPEYTrOJbHOW MPU3MBI, €CIIM U3BECTHO, YTO

6okoBOE pedpo B 5 pa3 Oosbllle CTOPOHBI OCHOBAHMSI, & CyMMa JJIMH Bcex pédep paBHa 42.
Ci

A,

B,

15. Haiigute muomans pom0Oa, JeKaliero B OCHOBAaHUU MUPAMHUJIBI, €CIIM BBICOTAa MHUpaMUAbl 12 cwm,
oauH U3 yrioB pombOa 30°. BokoBkie rpaHu 00pa3yroT ¢ IIOCKOCThIO OCHOBAHUS yroJI, paBHBIN 60°.

16. Pemmmte HepaBeHcTBO V12X — 27 > x — 9.

17. Pemmre ypasHenue 412 + 4% = 10,



sina 1+4+cos a
14+cos a sina

18. YnpocTtute BbIpakeHHE
Yacrs 3
19. Pemmte HepaBeHCTBO |x2 — 6x — 1| > 6.
20. PaBHOOeApEHHBII TPEYrOJIBHUK C OCHOBAHHMEM & W YIJIOM O TPU BEPIIMHE BPAIIACTCS BOKPYT
npsIMOH, cofeprkaleii ero ocHoBanue. Haiiure miiomaas MOBEpXHOCTH Tejla BPAICHHS.

21. IlencuoHep BIOXHJI CBOIO TeHCHIO P pyOnedt B GaHK, MPOU3BOAAIIMK HAYKMCICHHUE MPOIEHTOB
OJIMH pa3 B roJ] [0 CTaBKe CIOXHOro mpoueHTa. IlycTs i — nponentHas craBka, pasaas 0,01. Kakosa
Oyner HapameHHas cyMMa Bkiaaa yepes 30 met? OTBer naiite B BUse GOpPMYJIbI.



