MHNHOBPHAYKHN POCCHUU
BJIIAJITMUBOCTOKCKUN IT'OCYJTIAPCTBEHHBIM YHUBEPCUTET

PABOYAS ITIPOT'PAMMA
YYEBHOI'O IIPEIMETA

OOII.07 MaremaTtuka

MPOTPaMMBbI TOJATOTOBKH CIIEIIUATUCTOB CPEIHETO 3BEHA
42.02.01 Pexkiama

54.02.08 Texnnka u uckyccrso ¢ororpaduun

dopma o0ydyeHHs: OuHas

Brnagusoctok 2023
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1 NOSICHUTEJIBHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

PabGouass mporpamma yueOGHOro mnpenmera OOIL.07 Mamemamuka SBISETCS YacCThIO
00pa3oBaTeNbHON MPOrpaMMbl TOATOTOBKM CHEIMAIMCTOB CPEJAHEr0 3BEHA, pa3paboTaHHON B
cootBercTBUU ¢ ®I'OC CIIO no cnienmansuoctu 54.02.01 [uzaiin (no ompacisim).

1.2 MecTto mnpeaMera B CTPYKType NpoOrpaMMbl TOJATOTOBKH CHENHAJHMCTOB
CpeHero 3BeHa
YueOusiii npeamer OOIL07 Mamemamuka BXomuT B pazgen «OOmeoOpa3oBaTenbHbIC
MIPEAMETHI» 0011e00pa30BaTEILHOIO YUeOHOTO ITUKIIA.

1.3 O0beM yueOHOH TUCHHUIJIMHBI M BUAbI Y4eOHOI padoThl

Bup yuyeonou O0neMm
padoThI 4acoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 267
B TOM YHCJIE:
— TeopeTHuYecKoe o0yueHue 78
— IPAaKTHUYECKHE 3aHSTUS 116
— caMocTosTeNbHas paboTa 69
— KOHCYJIbTAIIUU 4
— TPOMEXYTOYHAS aTTeCTAIM:
— 93K3aMeH




2 IINTAHUPYEMBIE PE3YJIBTATBI

B pesynprate m3ydenus mpenMera y OOy4arOHMIMXCS JOJDKHBI OBITH CQOPMHUPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.
JInuHOCTHBIE pe3yJIbTaThI
OcBoeHne TporpaMMbl MpeaMeTa COMPOBOXKAAETCS (HOPMUPOBAHHEM Yy OOYYarOIIUXCS
JUYHOCTHBIX PE3YJIbTAaTOB:

rPpakIaHCKOTO BOCITUTAHUSA:
yMEHHE B3aHMOJICHCTBOBATH C COIIMAIbHBIMA MHCTUTYTAaMH B COOTBETCTBHH C UX (DYHKIMSAMU U
Ha3HAYCHUEM,;

MaTPUOTHYECKOr0 BOCIIUTAHUS:

LIECHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHUMBOJAM, HCTOPHUYECKOMY H HPHUPOAHOMY
HaCJIeIMIO, NTaMATHUKAM, TpaalulusaM HaponoB Poccun, gocrmwxkenusm Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUHUBOIO OYyIIEro;

3CTCTHYCCKOI'O BOCIIMTaHUA:

9CTECTUYCCKOC OTHOMICHUC K MHUPY, BKIIOYAsA ISCTCTHUKY 6I)ITa, HAay4YHOro U TCXHHUYCCKOI'O
TBOpPYECTBA, CIIOpTa, TpyAda U O6IJ.I€CTBCHHBIX OTHOIJ_IGHI/II\/’I;

TOTOBHOCTb K CaAMOBBIPAXXCHUIO B PA3HBIX BUJAAX HCKYCCTBA, CTPEMJICHUC IMPOABJIATL Ka4CCTBA
TBOp‘{eCKOP’I JIMYHOCTH,

(bU3MYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH 3/I0pPOBOTr0 U OGe30macHoOro odpasa KM3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K
CBOEMY 3J10pOBbIO;

aKTUBHOE HENPUSITHE BPEIHBIX MPUBBIUEK M MHBIX (OpPM MpUUMHEHUS BpeAa (PU3HUECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

TPYJAOBOI'O BOCIIUTAHMUSL:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHBHOW JI€ATENbHOCTH TEXHOJOTMYECKONM W COLMAIbHON HalpaBIEHHOCTH,
CHOCOOHOCTh MHUITUUPOBATD, INIAHUPOBATH U CAMOCTOSTEIHHO BBHIIOJIHATH TaKyIO JESITeIbHOCTD;

UHTEpEC K pa3iuuHbiM cdepam NpoPecCUOHANBHON NeATEeIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEl KU3HU;

9KOJIOTMYECKOT0 BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KyJIbTYypbl, [OHHUMAaHHE  BIUSHUS  COLHUAIBHO-
PKOHOMHUYECKUX IPOLECCOB HAa COCTOSHUE MPUPOAHOM W COLUMAIBHOM CpeNbl, OCO3HaHUE
100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

aKTUBHOE HETIPUATHE EHCTBUH, IPUHOCALINX BPE OKPYXKAIOLIEH Cpene;

yMEHHE MPOrHO3UPOBaTh HEOJIArONPHUSTHBIE SKOJOTHYECKHE MOCIEACTBUS MPeIpPUHIMAEMbIX
JIEMCTBUM, IPEAOTBPALLATD UX;

[IEHHOCTH HAYYHOTO ITO3HAHMS:
c(OPMHPOBAHHOCTE MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHS
HAyKH W OOIIECTBEHHOW TMPAKTUKHU, OCHOBAHHOTO Ha JUANOre KyJIbTyp, CIHOCOOCTBYIOIIETO



OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;
OCO3HaHUE LIEHHOCTH HAYYHOM JAESTeNIbHOCTU, TOTOBHOCTh OCYUIECTBISITh MPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIE.

VYuuteiBas CHCHI/I(l)I/IKy npeaMeTa, TMYHOCTHBIC PE3YJIbTAaThl B IIPOTpaMME KOHKPETU3UPOBAHbI KaK:

JI1 - chopMUpOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAJIbHOM S3bIKE HAyKH,
CpCACTBC MOJACIIMPOBAHUSA SIBJIEHUU U IMpOLECCOB, UACAX U MCTOAAX MATCMATHUKHU

JI2. - nmnoHMMaHWEe 3HAYMMOCTH MATEMaTUKU Uil HAyYHO-TEXHHYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K 4YacTU OOIIeYesIOBeUeCKON KYIbTYpPbI
Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATUKH, 3BOJIFOLUEN MAaTEMATUYECKUX HUJIEH;

JI3 - pa3BUTHE JTOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, AITOPUTMUUECKON
KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HA YpOBHE, HeoOXoaumMoMm s Oyaymei
npodeccCHoHaNBHOM NesSTeNIbHOCTH, IS IPOIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHUS;

J14 - OBJIAACHUC MATCMATUUYCCKMMHU 3HAHHUAMHU U YMCHUSIMH, HGO6XOI[I/IMBIMI/I B HOBCCI[HCBHOﬁ
JKU3HU, JUISI OCBOGHHUSI CMEXHBIX €CTECTBEHHO-HAyYHBIX JUCHUIUIMH H  JAUCIUILINH
NpoECCHOHAIBHOTO 1IMKJIA, A TOJy4eHHs: oOpa3oBaHus B 00JacTAX, HE TPEOYIOMMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

JI5 - TrOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, Ha
MPOTSKEHUH BCEU KU3HU;

JI6 - co3HaTenbHOE OTHOIICHHE K HEMPEpPHIBHOMY OOpa30BAHUIO KaK YCIOBUIO YCHEIIHOW
npodeccuoHanbHOM U 0OIIECTBEHHON AESITETbHOCTH;

JI7 - TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOM W OTBETCTBEHHOM
JESATEIIBHOCTH;
JI8 - TOTOBHOCTP K KOJUJIEKTUBHON paboTe, COTPYAHHYECTBY CO CBEPCTHHKAaMH B

00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIeI0BATENLCKON, TIPOEKTHOM U IPYTHUX
BUJIaX JESATENbHOCTH;
JI9 - orHomieHue K MPOoeCCHOHATBHOM AEATeTbHOCTH KaK BO3MOXHOCTH YYacTHS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOMEHAITMOHATLHBIX TPOOJIEM.

s hopMupoBaHUS 3TUX PE3YNbTATOB Y oOyyaroumxcs GOpMHUPYIOTCS YHUBEpCaIbHbIC
yueOHbIe AeMCTBUS:
- IIMPOKas MOTHUBALIMOHHAsI OCHOBA YU€OHOU e TENbHOCTH, BKIIOYAIOIIAsl COIMATbHBIE,
y4eOHO-TT03HABATEIbHBIC ¥ BHCITHUE MOTHBEI;
- y4eOHO-TIO3HaBaTeNbHBIN HHTEpPEC K HOBOMY YyUeOHOMY MaTepually U croco0am perieHus
HOBOM 3a7a4H;
- OpHUEHTAllMs Ha MOHUMaHHWE MPUYMH ycrexa B y4eOHOH JedaTeIbHOCTH, B TOM YHUCIE Ha
caMoOaHaJIN3 ¥ CAMOKOHTPOJIb PE3yNIbTaTa, Ha aHaJIH3 COOTBETCTBHS PE3YIbTaTOB TPEOOBAHUSIM
KOHKPETHOH 3a71auu;
- CIIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPHUTEPHEB YCIEITHOCTH YIeOHOU JIEATEIbHOCTH;
- OpHUEHTAIVs B HDAaBCTBEHHOM COJIEP)KaHUU U CMBICIIE KaK COOCTBEHHBIX MOCTYIKOB, TaK U
MOCTYIKOB OKPY>KAIOIIUX JIFOJICH;
- OTHYECKUX YYBCTB — CTHIJa, BUHBI, COBECTH KaK PETYIATOPOB MOPAIBLHOTO
MTOBEJICHUS.

dopmuposanue Y'Y /| IpoBOAUTCS IPH MOMOIIHU PEIICHUS CIASIYIONINX TUIIOBBIX 3a/1a4:
- o0ecrieueHne BO3MOKHOCTH CAMOCTOSITEITFHON TIOCTAHOBKY II€JIEH 1 33/1a4 B IPEIMETHOM
00y4eHUH, MPOEKTHOW U Y4eOHO-UCCIEA0BATEIbCKOMN IEATETHPHOCTH 00YJIArOIIHXCS;
- o0ecrieueHne BO3MOKHOCTH CAaMOCTOSITEITFHOTO BEIOOpa 00YJIAIOIIUMICS TEMITA, PEKHMOB H
(dbopM 0CBOEHUS IPEIMETHOTO MaTepHaa;
- obecrieueHre HATMYKUS B 00pa30BaTEIIBHON JIEATEILHOCTH COOBITHI, TPEOYIOIIHMX OT
00yJaromUXCsl MPEAbIBICHUS IPOAYKTOB CBOCH JESTEIILHOCTH.



MertanpeamMeTHble pe3yJabTaThl

OcBoeHME TPOTrpaMMBI MIPEaMeTa CONPOBOXKAAETCS (HOPMUPOBAHHEM Yy OOYYAIOIIUXCS
MCTAIIPEAMCTHBIX PE3YJIbTATOB:

1. OBnajieHre YHUBEPCAIBHBIMH Y4€OHBIMU TTO3HABATEIIEHBIMU JICHCTBUSMH:

a) 0a30BBIC JTOTUYECKHE ICHCTBUS:

OTIPEIEIIATH 1SN IEATSILHOCTH, 33]]aBaTh MapaMeTPbl U KPUTEPUHU MX TOCTUKCHUS;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh, OIICHMBATH COOTBETCTBUE PE3YIbTATOB IICIISIM,
OILICHUBATh PUCKH MOCIIEICTBUI IEATSIBHOCTH,

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

BJIQJICTh HaBBIKAMHU Y4eOHO-HMCCIICOBATEIILCKONH W TPOCKTHOH JEATEIIbHOCTH, HaBBIKAMHU
pa3perieHus mpooieM;

CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEUICHHS TMPAKTHYECKUX
3aia4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

(dhopMHpOBaHHE HAYYHOTO THIIA MBIIIUICHUS, BJIaICHUE HAYYHOU TEPMUHOJIOTUEH, KITFOUSBBIMU
MOHATUSIMH U METOIAMHU;

BBIABJIATh NPUYHUHHO-CICACTBCHHBIC CBA3W M AKTYAJIM3UPOBATH 3alavy, BbIABUIdTbh I'MIIOTE3Y
€¢ pellleHus], HAXOUTh apryMEHThI JIJIS JIOKa3aTelIbCTBA CBOUX YTBEPIKICHHM, 3a]1aBaTh MapaMeTphl 1
KPUTEPUH PEILICHUS,

AHAJTM3UPOBATh MOJYYCHHBIC B XOJIE PEIICHUS 3a/1a4H PE3yIbTaThl, KDUTHUYESCKH OI[CHUBAThH UX
AOCTOBCPHOCTD, MPOTrHO3UPOBATE USMCHCHUC B HOBLIX YCJIOBUAX;

yMETh  TEPEHOCUTh 3HAHUS B  [IO3HABATCIbHYHD U  MPAKTHYECKYHO  OOJIACTH
KUBHECACATCIIBHOCTH,

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BbIJIBUI'aTh HOBBIC UJICH, IPpCJIaraTb OpUIrnHaJIbHBIC IIOAXO0Abl U PCIICHUSA

CTaBUTH MPOOIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATUBHBIEC PEIICHUS;

B) paboTa ¢ uHpopmaIuei:

BIIa/IETh HaBBIKAMU MONTYYCHUS HHPOPMAIIMH U3 UCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITh MOUCK, aHAJIW3, CUCTEMATU3alMI0 U UHTEPIIPETaLN0 HH(OPMAIIMU Pa3IMYHbIX BUJOB
u $GopM IIPECTABICHNUS;

HCIIOJIB30BATh CpPCACTBA I/IH(bOpMaIII/IOHHI)IX N KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B peIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OPTraHM3alMOHHBIX 3a7ad C CcoOMrofeHueM TpeOoBaHUit
SPrOHOMUKHU, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepekeHNs, IPaBOBBIX U 3TUYECKUX HOPM,
HOpPM UH(GOPMAITMOHHOHN 0€30MaCHOCTH.

2. OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMUA HeﬁCTBHﬂMHZ

a) ob1eHue:

OCYHICCTBIIAAT KOMMYHUKAIIUNU BO BCEX C(l)ean KHU3HU,

pacrno3HaBaTh HeBepOalIbHBIE CPENICTBA OOIEHUS, TOHUMATh 3HAUYEHHE COIMAIFHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYaIMil U cMAT4aTh KOH(QIUKTHL;

BIIQ/IETh PA3IMYHBIMH CIIOCOOaMH OOIIEHHUS U B3aUMO/ICHCTBUS;

APTYMCHTUPOBAHHO BECTHU JUAJIOT, YMETh CMATYAaTh KOH(i)J'H/IKTHBIe CUTyalllu,

pPa3BEepHYTO U JTOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPE/ICTB;

0) COBMECTHasl IeITEIbHOCTb:

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAITBHON paOOTHI;

IIPpUHUMATh LCIIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATH U KOOPAMHHUPOBATH JleﬁCTBI/ISI
M0 €€ JOCTHMKEHHIO: COCTABIIAThH IUIaH JEUCTBUM, paclpeAesiTh POJId C yYeTOM MHEHHH yYaCTHHKOB
00CyXIaTh pe3y/IbTaThl COBMECTHOM paboThI;

mpenjaraTb HOBBIE MPOEKTHI, OIEHUBATh HJIEM C TO3UIMM HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

KOOPJAMHUPOBaTb W BBIIOJNHATH pPabOTy B YCIOBHUAX pEATbHOrO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

OCYHICCTBIIATL MO3UTUBHOC CTPATCTUYCCKOC MOBCACHUC B PA3JIMYHBIX CUTyallUAX, IMPOSBJIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.



3. OBnazeHue YHUBEPCATIbHBIMU PETYJISITUBHBIMU ACHCTBUSIMH:

a) CaMOOpraHu3aLys:

CaMOCTOSITENIFHO OCYILECTBISTh IMO3HABATENBbHYIO JIEATEIbHOCTh, BBISBIATH IMPOOJIEMBI,
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 337a4yd B 00pa30BaTEIbHON NESTEIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENTbHO COCTABJIATH IUIAH PEIICHHS NPOOJEeMbI ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTECHU;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHMIO M TPOSBICHUIO LIMPOKOW SPYAUIUHU B pa3HBIX 001aCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIa/IETh HABBIKAMH IMO3HABATEIBHON pedIeKCHN KaK OCO3HAHHS COBEpILIAEMbBIX JICHCTBHI U
MBICJIUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MIPUEMBI peICKCUU TSl OLIEHKH CUTYallluH, BEIOOpa BEPHOTO PEILICHUS;

B) YMOIIMOHAJIbHBIA UHTEJUIEKT, MPEIIoIaralomuii copMupoBaHHOCTH:

CaMOCO3HAHUsl, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0e;

caMOperyJIupOBaHusl, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 32
CBOE IOBEJEHHUE, CIIOCOOHOCTH aJalTUPOBATHCA K 3MOLMOHAIBHBIM HM3MEHEHHUSIM U IPOSBIATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOLIEH CTpeMJEHHE K JOCTIDKEHHIO LEIM U YCHEexy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/Is U3 CBOMX BO3MOXHOCTEN;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOILEHUS C JIPYTUMHU
JIOIbMH, 3a00TUTHCS, IPOSBIISTH HHTEPEC U pazpemiaTb KOH(IUKTEI,

T) IPUHATHE ce0sl U IPYTUX JIOACH:

IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX JIIO/IeH TP aHAIMU3€ Pe3ysIbTaToOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLIMOKH.

VYuursiBas crienuuKy mpeaMera, METalpeAMETHbIE pPEe3yJbTaThl B MPOrpaMMe KOHKPETU3UPOBAHBI
KaK:

M1 - ymeHue omnpeaensaTh LEIU JeSATeNbHOCTH, 3aJaBaThb MapaMeTpbl M KPUTEPUU HX
JOCTH>KECHHS;

M2 - yMeHue BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU IIOCIIEACTBUN JEATEIBHOCTH;

M3 - BiameHue HaBbIKAMH y4e€OHO-HCCIIEIOBATEILCKOW ¥ TPOEKTHOW JeATEIHHOCTH,
HABBIKAMU pa3perieHus mpooiem;
M4 - cnocoOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB peIleHus

[IPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIUNYHBIX METOIOB [TIO3HAHMUS;

M5 — cnocoOHOCTh BBISBJIATH NMPUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJlU3UpOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHThI I J10KAa3aTeIbCTBA CBOUX YTBEPKICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHMUS;

M6 - crmocoOHOCTh aHAJIM3UPOBATH TMOJYYEHHBIE B XOJ€ pEUICHUs 3a7aydl pe3yJbTaThl,
KPUTHYECKH OLIEHNBATh X JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBHSX;

M7 - criocoOHOCTb BBIIBUTATh HOBBIE UJEH, NIpeIIaraTb OpUrMHaIbHbIE TOIXOAbI U PELICHHUS,

CTaBUTb IPOOJIEMBI U 3a]a4Hl, JOMYCKAIOIUE aTbTEPHATUBHBIE PELICHNUS;

M8 - BiageHHe HaBBIKAMU TMOJNyYeHHs] HH(OpPMAIMM M3 HCTOYHUKOB PpA3HBIX THIIOB,
CHOCOOHOCTh CaMOCTOSITETIBHO OCYLIECTBIATh MOMCK, aHAIU3, CUCTEMATU3ALUI0 U MHTEPIPETALHIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

M9 - cnocoOHOCTP  OCYHIECTBIATH KOMMYHHMKAlMM BO BceX cdepax  KHU3HH;



apryMEHTHPOBAHHO BECTU AMAJIOr, YMETh CMATrYaTh KOH(IMKTHBIE CUTYallUU; PA3BEPHYTO U JIOTMYHO
U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/CTB;

MI0 - cmnocoOHOCT, TOHUMATh MW HCHOJB30BaTh IPEUMYIIECTBA KOMAaHIHOM U
WHAMBUAYAJIbHON paboThl; NPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEHCTBUA 0 €€ JOCTH)KEHUIO: COCTABIIATh IUIAH ACHCTBUM, paclpenensTb pojiu ¢
y4E€TOM MHEHHUH YYaCTHUKOB OOCYXIaTh pe3yldbTaTbl COBMECTHOW paloThbl, mpeajaraTb HOBBIE
IPOEKTHI, OLIEHUBAThb HJEU C IO3UIMHM HOBU3HBI, OPUIMHAJIBHOCTH, MPAKTHYECKOM 3HAUYMMOCTH;
OCYILECTBIIATh IO3UTHBHOE CTPATErMYECKOE IIOBEACHHE B PpA3JIUYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

M11 — ymMeHue caMOCTOSITENIFHO COCTABIATH IUIAH PELICHUsS TPOOIEMBI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOYTEHUH;

M12 - cmocoOHOCTh JaBaTh OIGHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBHI B
JeSITeIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJSAM; BIIaJE€Th HABBIKAMH I103HABAaTEIbHOMN
pedraexcun Kak 0CO3HaHUS COBEPLIAEMBIX AEUCTBUN U MBICIIUTEIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U
OCHOBAHMM; UCIIOJIb30BaTh MPUEMbI pe(IIEKCUU JUIsl OLIEHKH CUTYallMH, BBIOOpa BEPHOI'O PEIICHUS;

st hopMHUpOBaHUS ATUX PE3YIABTATOB Y 00yJaromuxcs (OpMUPYIOTCS YHUBEPCATbHbIE
yueOHble JefcTBuU:

PerynaruBHeie

- IPUHUMATh U COXPAHATH y4eOHYIO 3aauy;

- YYUTHIBATh BBIICIICHHBIC MTPETIOIaBaTeNIEM OPUEHTHPHI ACHCTBUS B HOBOM y4eOHOM
MaTepHaje B COTPYAHHUYECTBE C IIPENOo1aBaTelIeM;

- IJIAHUPOBATh CBOM JIEUCTBHS B COOTBETCTBUHU C IIOCTABJICHHOM 3a/1a4eil U
YCIOBUSAMU €€ pealu3alyi, B TOM YHCIIE BO BHYTPEHHEM IIIaHE;

- YYUTHIBATh YCTAHOBIICHHBIE MIPAaBWJIA B INITAHUPOBAHUHU M KOHTPOJIE CITocoba
peleHus;

- OCYIIECTBIISATH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 10 Pe3yNIbTaTy (B ciydae
paboThl B MHTEPAKTHBHOM cpeJie MOJIb30BaThCs peakiel Cpeibl pelIeHus 3a/1a41);

- OLICHMBATh MPaBUJILHOCTh BBIITOJIHEHHUS JEHCTBYS Ha YPOBHE a/I€KBaTHOU
PETPOCHEKTHUBHOM  OLIEHKH COOTBETCTBHS PE3Y/IbTaTOB TPEOOBAHUAM JTAaHHOM 33/1a4M U
3aJJaYHOM 00J1acTu;

- aZIcKBaTHO BOCIIPMHUMATh IIPEIUIOKEHHS U OLIEHKY ITpenojaBaTeiieil, TOBapHUILEH,
poauTENEr U IPYTrUxX JHOIEH;

- pas3nn4ath coco0 U pe3ynbTaT AeHCTBHS;

- BHOCHUTb HEOOXOJMMbI€ KOPPEKTUBBI B IEHCTBUE MOCIE €r0 3aBEPILIECHUSI Ha OCHOBE
€ro OLIEHKHU U y4€Ta XapakTepa C/IeIaHHBIX OIIMOOK, UCIOIb30BaTh MPEJIOKEHUS U OLIEHKH IS
CO3/1aHMUsI HOBOTO, 0OJiee COBEPUIEHHOI'O pe3yibTaTa, HCIOJIb30BaTh 3aluch ((UKcalnio) B
mudpoBoil ¢opmMe Xxoaa M pe3yibTaTOB PEIICHUS 3a/]a4M, COOCTBEHHOM 3BydYalled peud Ha
PYCCKOM, POJIHOM U MHOCTPAHHOM SI3bIKaX.

ITo3naBaTenbHbIE

- OCYIIECTBIISITh TMOUCK HEOOXOAUMOW HH(pOpPMAIMU JUIS BBIMIOJHEHHUS Y4EeOHBIX
3aJJaHUi ¢ HUCIONb30BaHWEM Y4YeOHOM JMTepaTypbl, SHUUKIIONEANN, CIPAaBOYHUKOB (BKIIIOYAs
AIIEKTPOHHBIE, IU(PPOBBIE), B OTKPHITOM HH(MOPMAIIMIOHHOM THPOCTPAHCTBE, B TOM 4YHCIIE
KOHTPOJIMPYEMOM NpocTpaHCcTBe MHTEpHETAa;

- OCYIIECTBIAThH 3amHCh ((UKcalnio) BEIOOPOUHOM HMH(pOpMaLKUK 00 OKpYXKAloLIeM MHUpPE U O
ceOe caMoM, B TOM 4ucIie ¢ momouibio nHerpymenToB UKT;

- HUCIOJB30BaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA, B TOM 4HCIE MOAENU (BKIOouas
BUPTYyaJIbHBIE) U CXEMBI (BKJIIOYAsi KOHLENTYaJIbHBIE) JUISl peILICHHs 3a1a4;

- CTPOWTH COOOIICHHS B YCTHOW U MUCBMEHHOU (hopme;

- OPHEHTUPOBAThCA Ha pa3HOOOpa3ue CrocoOOB pelIeHus 3a/1a4;

- OCHOBAaM CMBICIIOBOI'O BOCHPHATHUS XyJOKECTBEHHBIX U NO3HABATEIIBHBIX TEKCTOB, BBIICIAThH
CYIIECTBEHHYIO HH(POPMALIMIO U3 COOOIICHUH pa3HBIX BUIOB (B IIEPBYIO OUYEpElb TEKCTOB);

- OCYWIECTBIATh AaHAIW3 OOBEKTOB C BBIICJICHUEM CYILIECTBEHHBIX M HECYLECTBEHHBIX



MPU3HAKOB;
- OCYIIECTBIISTh CUHTE3 KAaK COCTABJIEHHUE LIEJIOT0 U3 YacTell;
- TPOBOAMTH CPAaBHEHHE, CEPUALIMIO U KIACCH(PHUKAIUIO MO 3a/laHHBIM KPUTEPUSIM;
- YCTaHaBIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3H B U3Y4aeMOM KpYTe SIBJICHUM;
- CTPOUTH paccyXJeHuss B ¢GopMe CBA3M HPOCTBHIX CYXACHHH 00 00BEKTe, €ro CTPOEHUH,
CBOMCTBaX U CBS3SX;
- 00001aTh, T. €. OCYIIECTBISATh I'€HEPATU3ALMI0 U BBIBEJCHUE OOLIHOCTU IS IIeJIOT0 psaa
WK KJacca €IUHIUYHBIX 0OBEKTOB HA OCHOBE BBIJCIICHUS CYIIHOCTHOMN CBSI3H;
- OCYIIECTBISITh MOBEACHHUE IOJ] MOHSITHE HA OCHOBE PACIIO3HABAaHUS OOBEKTOB, BBIJICICHUS
CYIIECTBEHHBIX ITPU3HAKOB U X CHHTE3a;
- yCTaHaBIMBAaTh aHAJIOTUU;
- BJAJETh PSJIOM OOIIMX NPUEMOB pEIICHU 3a1a4.
KommyHukaTuBHbBIE
- QJIeKBaTHO UCIIOJb30BaTh KOMMYHUKATHBHBIE, IPEXKJIE BCEr0 peYeBble, CPEACTBA IS
pelleHus] pa3IMYHbIX KOMMYHHKATHUBHBIX 3a]1a4, CTPOUTH MOHOJOTHYECKOE BBICKa3bIBaHUE (B
TOM YHCJI€ COMIPOBOXIAs €r0 ayIMOBU3YAIbHOU MOAIEPKKOM ), BIAIETh TUAJIOTUYECKON (HOpMOi
KOMMYHHKAIIMH, UCIONB3Ysl B TOM uucie cpenctBa U uHcTpyMeHThl KT u mucranimonHoro
OOIIICHUS,
- JOIycKaTh BO3MOXHOCTh CYIIECTBOBAHUS Yy JIIOJIEH Pa3IMYHBIX TOUEK 3pEHUs, B TOM YHCIIE
HE COBIAJAIONINX C €r0 COOCTBEHHOM, M OPUEHTUPOBATHCS HA MO3UILIMIO MApTHEPA B OOIIEHUU U
B3aMMOJICHCTBHH;
- YYUTBIBATh Pa3HbIe MHEHUS U CTPEMHUTHCS K KOOPAWHAIIMYU PA3INYHBIX TO3UIIUHN B
COTPYJIHUYECTBE;
- (dopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;
- JIOrOBAapUBAaThCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHON J€ATENbHOCTH, B TOM
YHCJIe B CUTYalluH CTOJIKHOBEHUS! HHTEPECOB;
- CTPOUTH MOHSATHBIC AJIs MApTHEPA BHICKA3bIBAHUS, YUUTHIBAIOIINE, YTO MAPTHED 3HAET U
BUJTUT, a 9TO HET;
- 3aJaBaTh BOIPOCHI;
- KOHTPOJIUPOBATh JEHCTBUS MApTHEPA;
- HCIIOJIb30BaTh Peub JJIs pEryJsAILUN CBOETO JeHCTBHUS;
- QJEeKBaTHO  WCIIOJIb30BAaTh  pEUYEBble  CpeACTBa  JUIl  pEUIeHHs  Pa3IuYHbIX
KOMMYHHMKATHBHBIX  3a/lad, CTPOUTh  MOHOJIOTUYECKOE  BBICKA3bIBAaHUE,  BIAJAETh
JINAJIOTUYECKON (hOPMOIi peyH.

®opmupoBanue YV ]| npoBoAUTCS IPU MOMOIIM PEILICHHs CIEYIOUIMX THUIIOBBIX 3a/1a4:
- TONHMIUCHUTUTMHAPHBIE U METaNpeMETHBIC TIOTPYKEHUSI H HHTCHCHBHI,
- MeToJloJIoTHuecKue u punocodckre ceMuHapsl;
- yueOHO-HUccienoBaTeabckas padoTa 00yyaromuxcsi, KOTopast penoaaracT BIOOp TEMaTUKU
MCCJIEIOBAHMSI, CBA3aHHON C HOBEUIIUMH TOCTHKEHUSIMU B 00J1aCTH HAYKH U TEXHOJIOTHIA;
- KOMILJIEKCHBIEC 3a/1a4l, HAMPaBICHHBIE HA PEUICHUE aKTyaJbHBIX MPOOJIEM, JIeKAIIUX B
OnmxkaiiieM OyaynieM o0yJarouxcs: BIOOp najibHeiei o0pa3oBaTeabHOM Uil pabodeit
TPAaeKTOPUH, ONPE/ICTICHNE )KU3HEHHBIX CTPATETui  T.IL.;
- TOJlyYyeHHE MPEAMETHBIX 3HAaHUM B CTPYKTYpax, aIbTEPHATUBHBIX 00pa30BaTeNIbHOMI
OpTraHM3aINK: Y9acTHUe B JUCTAHIIMOHHBIX KOHKYPCAaX U OJUMIIHA/IAX;
- CaMOCTOSITeNIbHOE OCBOCHHE IJIaB, Pa3esioB U TeM y4eOHOIo MpeIMeTa;
- CaMOCTOSITEJIbHOE B3aUMOJICHCTBUE C HCTOYHUKAMU PECYPCOB: MHPOPMALIMOHHBIMU
MCTOYHUKAMH, (POHIaMH, IPEICTABUTEISIMA BJIACTH H T.IL.;
- CaMOCTOSITETIbHOE YIPABICHHE PECypcaMu, B TOM YUCIIC HEMaTepUAIbHBIMU;
- Tpe3eHTalus Pe3yJbTaTOB MPOESKTHON pabOTHI Ha Pa3IMYHbIX dTaax ee pealn3aiu

IIpeaMeTHbIE pe3yabTaThl
TpeboBanust K MpEeaIMETHBIM pPE3yJIbTaTaM OCBOEHHs 0a30BOro Kypca ydyeOHOro IMpeamera



OOI1.07 Mamemamuxa:

I11- BJIaACHUC MCTOJaMH  OOKa3aTCJIbCTB, aJropuTMaMn pCUHICHUA  3ada4d4; YMCHUC
(bOpMy.]'II/IpOBaTB OInpeaAcCICHUsA, aKCUMOMbI U TCOPEMEI, IIPUMCHATh HUX, IMPOBOAUTH JOKa3aTCIIbHBLIC
pacCy’xKaACHUs B XOAC PCHICHUSA 3aa4,

[12 - ymeHue onepupoBaTh MOHATUSMU: CTEIIEHb YHCIIA, JIOTAPU(PM UYUCIIa; YMEHHE BBIIOIHSTD
BBIUUCIICHHE 3HAYCHWH H mNpeoOpa3oBaHUs BBIPAKEHMH CO CTENEHSAMH U Jorapudmamu,
npeoOpazoBaHus APOOHO-PAIMOHANIBHBIX BbIPAKEHHUIA;

I13 - yMeHue omnepupoBaTh MOHATUSAMU: pallMOHAJIBHBIE, UPpPALMOHAIbHBIC, [10KA3aTEJbHBIE,
CTETIEHHbBIE, JIoTapu(PMUIECKUE, TPUTOHOMETPHUECKUE YPaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;

[14 - ymenue omepupoBaTh MOHATHSAMH: (PYHKUIMS, HempepblBHas (YHKIUS, MPOU3BOJHAS,
nepBoOOpasHasi, OIpENeICHHBId HWHTErpal, YMEHHE HAaxXOIHWTh IPOU3BOAHBIC 3JEMEHTapHBIX
GyHKIMI, UCIONB3YS CIIPABOYHBIE MaTEpHalIbl, UCCIENOBATh B MPOCTEHIINX CiydasxX (YHKIMH Ha
MOHOTOHHOCTb, HAXOJWUTh HAWOOJBININE W HAUMEHBIIUE 3HAYCHHS (YHKIHHA; CTPOUTH TpaduKu
MHOT'OWIEHOB C MCIOJIb30BaHUEM alllapaTa MaTeMaTUYeCKOro aHalln3a; MPUMEHATh MPOU3BOJIHYIO
IIpU PEIIEHUHU 3a]a4 Ha JBM)KEHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4l Ha HauOOJbIINE U
HAaMMEHbIIINE 3HAYECHHS], HA HaX0>XKJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

I15 - ymeHue omepupoBaTh MOHATHUAMH: pallMOHAJIbHAs (YHKIHA, MMOKa3aTelbHas (yHKIHA,
cTenieHHass (GyHKIUS, Jorapudmudeckas (yHKIUSA, TPUTOHOMETpUuYeckue (yHKIUU, OOpaTHbIE
GyHKIIMHM; YMEHHE CTPOUTH I'padUKH M3y4EHHBIX (PYHKIIMIA, UCIIOJIB30BaTh TpaduKu MPU U3yUCHHUH
IIPOLIECCOB M 3aBUCUMOCTEH, NMpPH PEUICHUM 33Jad U3 JAPYruX Y4eOHBIX IMpEeIMETOB U 3agad W3
peanbHO KU3HM; BhIpaXKaTh (OpMyTIaMU 3aBUCHUMOCTH MEXAY BETMUYNHAMU;

[16 - ymeHue pemaTh TEKCTOBBIE 3aJjaud Pa3HBIX TUIOB (B TOM YHCII€ Ha MPOLEHTHI, JOJIU U
4acTH, Ha JABWKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH, 3aJauydl U3 00JIACTH YIPABICHUS
JUYHBIMH U CEMEWHbIMH (PMHAHCAMU); COCTABJIATH BBIPAXKEHMS, ypaBHEHHUS, HEPaBEHCTBA U MX
CHCTEMBI 110 YCJIOBHUIO 3a/1a4M, UCCIIEI0BATh MOTYYEHHOE PEIIeHUE U OLEHUBATh MPaBAONOJ00HOCTh
pe3yJIbTaTOB;

I17 - yMmeHue omnepupoBaTh MOHATUSMU: CpeqHee apupMETHUeCKOoe, MeauaHa, HauOombIlIee U
HauMEHbIlIee 3HaUEHUs, pa3Max, JUCHEpPCUs, CTAaHAAPTHOE OTKJIOHEHUE YHCIOBOro Habopa; yMeHUE
U3BIIEKATh, WHTEPIPETHPOBATh HHGPOPMAIUIO, TPEICTABICHHYI0 B TaOlMIaX, Ha Jguarpammax,
rpadukax, OTpaXkarollyr0 CBOMCTBA PEaTbHBIX MPOIECCOB U SBJICHH; MPEACTABIATh, HHPOPMAIIHIO C
MOMOIIBIO TAONHUI] U TUArpamMm; UCCIIEIOBATh CTATUCTUYECKHUE TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM
rpauIeCKUX METOJIOB U JIEKTPOHHBIX CPEJICTB;

18 - ymeHue onepupoBaTh MOHATUAMU: CIyYalHBIA ONBIT U CIy4aiiHOE COOBITHE, BEPOSTHOCTD
CJIy4aifHOTO COOBITHS; YMEHHE BBIYUCIIATH BEPOSATHOCTh C MCIIOJIB30BaHUEM I'papUuecKuX METOJIOB;
IPUMEHSTH (POPMYIIBI CIOKEHHUS] U YMHOXKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (POPMYIbI
IpU pelIeHUH 337a4; OLIEHWBATh BEPOSTHOCTH PEAbHBIX COOBITHH; 3HAKOMCTBO CO CIyYaiHBIMH
BEJIMYMHAMHU; YMEHHUE MPHUBOJUTH IMPUMEPHI MPOSBIEHUS 3aKOHA OOJBIIMX YHUCENT B MPUPOTHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

19 - yMmeHue omnepupoBaTh TMOHATHUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHBIN yroJl, CKPEIMBAIOIIUECS NPSAMbIE, MAPAIIIEIBHOCTh U MEPIEHAUKYISPHOCTh NPAMBIX U
IUIOCKOCTEH, YyroJI MeXAy MPSIMBIMHU, YTOJI MEX]Y MPSAMOM U MIIOCKOCTBIO, YTOJI MEXKAY MIIOCKOCTSIMH,
paccTosiHuE OT TOYKHM JO0 IUIOCKOCTH, PAacCTOSSHUE MEXKIY HpPSAMBIMHM, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU; yYMEHHME HCIIONIb30BaTh IpPU PELIEHUU 3aJad H3ydyeHHble (aKThl U TEOPEMbI
IUIAHUMETPHUH; YMEHUE OLICHUBATH Pa3Mephl 00bEKTOB OKPYXKAIOILETO MUPAa;



I110 - ymeHue omepupoBaTh HOHATHSAMH: MHOTOTPAHHUK, CEUYEHHE MHOTOTPaHHHKA, KYO,
napajieNienune, npu3Ma, nupamuna, Gurypa ¥ MOBEpXHOCTh BpAllleHUs, HMUIMHIpP, KOHYC, IIap,
cdepa, ceuyeHUs (GUrypsl BpallleHUs], IIIIOCKOCTh, Kacarolascs cepsl, HWINHIPA, KOHYCca, IUIOMAb
MOBEPXHOCTH MHUPAMUIbI, MPHU3MBI, KOHYCa, IWIMHApA, IUIOMAAb cdepel, 00beM KyOa,
IPSIMOYTOJIBHOTO MTapajuleNieNue]a, NUPAMUIbL, MPU3MbI, LUIMHApPA, KOHYCa, IIapa; yMEHHE
n300pakaTb MHOTOIPAHHUKUM M TIOBEPXHOCTH BpAIllEHUS, UX CEUYEHUS OT PYKHU, C IIOMOILBIO
YEPTEXKHBIX HHCTPYMEHTOB H JJIEKTPOHHBIX CpPEICTB; YMEHHME pAaclO3HAaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PAcIO3HABAThH [IPaBUIIbHBIE MHOTOTPAHHUKH;

I111 - ymeHue omepupoBaTh MOHATHUSMU: JBHKEHHE B MPOCTPAHCTBE, MOA0OHBIE (PUTYpHI B
IPOCTPAHCTBE; UCIOJIB30BaTh OTHOLICHUE IUIOMIA/IeH MOBEPXHOCTEH M 00BeMOB MOJOOHBIX (uUryp
IIPU PEIICHUN 3a]1a4;

[112 - yMeHHe BBIYMCISATH TEOMETPUUECKHE BEJIMYMHBI (JJIMHA, YIOJI, IUIOHIadb, OOBEM,
TUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHBIE (POPMYIIBI U METO/IBI;

I113 - ymeHue onepupoBaTh HNOHSTUSIMU: MPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPJIMHATHI
TOYKHU, BEKTOpP, KOOPJHMHATHI BEKTOpA, CKAISIPHOE IIPOMU3BEIECHUE, YrOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HAa YUCIIO; HAXOAUTH C TOMOIIBIO U3YUYEHHBIX (POPMYIT KOOPIUHATEI
CepEeMHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMs TOUKAMM;

[114 - ymenue BbIOMpaTh MOAXOIAIIMI U3YYEHHBIN METOJI AJIsl peIIeHUs 3aJaul, paclio3HaBaTh
MaTeMarndeckue (akThl U MAaTEMATHYECKUE MOJEIH B NMPHUPOIHBIX W OOIICCTBEHHBIX SBICHUSX, B
UCKYCCTBE; YMEHHE MPUBOJUTH IMPUMEPhl MATEMAaTHYECKUX OTKPBITUHA POCCHUMCKON M MHUPOBOU
MaTeMaTU4YeCKOMI HAyKH.



3 TEMATHYECKOE INTAHUPOBAHUE U COAEP) KAHUE YYEBHOI'O ITIPEJMETA

HaumenoBanme Conep:kanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAMUM AeITeJIbHOCTH Oo0bem Koabi
pas3ziesioB o0yyaromuxcst B Yacax pe3yJbTarTo
U TeM B OCBOEHH
oo
1 2 3 4
Paznen 1. Anreopa. 124
Coaep:xanue yueOHOro MaTepuaJia JI1, M6, M8,
Tema 1.1.BBenenne. 1| MaremaTtuka B HayKe, TEXHUKE, SKOHOMHUKE, HTHPOPMAITMOHHBIX TEXHOJIOTHUSIX U 2 MI11, 112, IT14
MPaKTUUECKON esTenpbHoCTH. Llenu u 3a1aun u3ydeHus MaTeMaTUKH IPU OCBOCHUH
npodeccuii CI1O u cnenmansaocreii CITO.
Conep:xanue yueOHOro MaTepuaJia
1| Uenere u paumonanshere wucna. Jleiicreurenbubie uncia. [pubnmkeHnbie 2 JI1, JI14, 112
BBIYHCIICHUS.
Tema 1.2. DopMyIbl COKPAIIICHHOTO YMHOXEHUSI.
PazButue IpakTHYecKkue 3aHATHS
MOHSTHS O YHCJIC. 1 ApudmeTrnueckue AEHCTBH HAJl YUCIaAMH, HaXOXKACHUE TPUOIMKEHHBIX 3HAYSHUH 4 JI4, M11, 113
BEJIMYMH U TIOTPEUTHOCTEN BBIUMCICHUI (a0CONMIOTHON M OTHOCUTEILHOM ), CPAaBHEHHUE
YHCIIOBBIX BBIPAKCHU.
2 [IpeoOpa3oBanue panMoOHANbHBIX BhIpaykeHUl. [Ipumenenue Gpopmyn cokpaiieHHOTro
YMHOXEHHUS. Penienne panoHaabHbIX YPAaBHEHUN U HEPABEHCTB. 4 JI4, M11, 113
Tema 1.3. ®ynkuun Conep:xxanue yueOHOro MaTepuaJia
U rpauku. 1 | ®yskmuu. OOnacTe ompeeNeHus M MHOXECTBO 3Ha4YeHHH; rpaduk (yHKIUH,
nocTpoeHne rpa@ukoB QyHKIHHN, 3aJaHHBIX PA3THIHBIMU CITOCOOAMH.
CpoiictBa (yHKIIMM. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OTPAHMYEHHOCTb,
nepuoAnYHOCTh. CriocoObl 3a1aHus QyHKIUY.
[TpoMexyTku Bo3pacTaHus M yObIBaHHS, HauOoJblllee M HAMMEHbIIEE 3HAUCHUS, 6
TOYKU OSKCTpeMyMa. ['paduueckas uHTeprpeTanus. IIpumepsl (QYHKIHMOHAIBHBIX JI3, M1




3aBUCUMOCTEH B PEaJbHBIX MPOIECCaX U SBICHUAX. ApHPMETHIESCKHE OTICpaIliH Ha]l
¢ynkuusmu. [ToHsITHE O HEIPEPHIBHOCTH (HYHKIIHH.

CrnoxxHast GyHKIUS (KOMITO3HIIHS).

OOpatupie pynkuuu. OOmacTh ompeaencHUs W 00NacTh 3HAUYECHUH OOpaTHOM
dbyakuun. ['paduk odpaTHO HYHKIIUH.

[TpeoGpazoBanus rpadukos. [TapaienbHbIi IEPEHOC, CAMMETPHS OTHOCHTEIIBHO
oceit

KOOPJWHAT U CHMMETPHUSI OTHOCUTEIIFHO Havaia KOOPAUHAT, CAMMETPHS
OTHOCHTEJIBHO MPSIMOH Y = X, PAaCTSKECHHE U C)KAaTHE BJOJb OCe KOOPAWHAT.

IIpakTHyeckue 3aHATHS

1

[Tpumepsl 3aBHCUMOCTEH MEXAY MEPEMEHHBIMU B PEAIbHBIX MPOILECCax M3 CMEXKHBIX
muctumuH. Onpenenenve Qynkuuid. [locTpoenne u ureHue rpa@ukoB (YHKIHI.
UccnenoBanme ¢pynkmuu. CBOMCTBA TMHEHHOM, KBaAPATHYHOW, KyCOUHO-TMHEWHOW U
npobHo-nuHelHo  ¢yHKuui. HempepeiBHble © — mepuoauueckue  (QyHKIIHH.
[IpeoOpazoBanus rpaduka Qyaknun. ['apmoHmyeckue koneOanms. [IpukmamHbie
3a/1a4i.

J17, M3 M1,
4

Tema 1.4. Kopuu,
CTEelNeHH U JIOTapu(pMBbI.

Conep:xanue yueOHOro MaTepuaJia

1

Kopuu u crenenn. KopHu HaTypanbHOM CTENEHM W3 YHMCIa U HMX CBOWCTBA.
HppanumonaibHble ypaBHEHMS.

CreneHn C palMOHAIbHBIMM  [OKa3aTelsiMM, MX cBoWcTtBa. (CTeneHW ¢
JNEHCTBUTEIIbHBIMUA ~ TIOKa3zaTensasmMu. (CBOMCTBA CTENMEHU C  JIEWCTBUTEIBHBIM
nokazareneM. [TokazarenbHast pynkuus. [TokazaTrenbHble ypaBHEHHS 1 HEPABEHCTBA.
Jlorapucm. Jlorapudpm uucna. OcCHOBHOE  JIOTapU(PMHUUYECKOE  TOXKACCTBO.
Jecsatuunble W HaTypanbHble Jorapudmel. [IpaBuna geiicTBuii ¢ jorapudmamu.
[lepexon k HOBOMYy ocHOBaHHuIO. Jlorapupmuueckas Qynkuus. Jlorapupmuyeckue
YpaBHEHUS U HEPABEHCTBA.

10

J14, TI1, T12

IMpakTuyeckue 3aHATHS

1

Brruucnenue u cpaBHeHNE KOpHEW. BoinonHeHne pacueToB ¢ pagukaiamu. Pemenne
HUPPALMOHAIIBHBIX YPABHEHUM.

J14, M2,
M7, TIS,
16

HaxoxneHnne 3Ha4yeHMil CTENEHEN C pallMOHATBHBIMU MTOKa3atesiMu. CpaBHEHHE

creneneil.  IIpeoOpazoBaHusi  BBIPRKEHUN,  COJEpXKAIIUX  CTEMCHHU.
Pemenne

MOKa3aTeJIbHBIX YPAaBHCHUN U HEPABEHCTB.

J14, M2, M7,
I15, I16




Haxoxxnenune 3HaueHuii Jyiorapudma Mo MPOU3BOJILHOMY OCHOBaHHIO. Ilepexom oT
OJHOTO  OCHOBaHMsA Jorapupma Kk  apyromy. CpaBHeHHE  JOTrapu(pMOB.
JlorapudmupoBaHye ¥ TOTEHIUPOBAHNE BBIPAKECHHI.

Pemenue norapudmuueckux ypaBHEHUM U HEPABEHCTB.

J14, M2, M7,
I15, 116

Conep:xanue yueOHOro MaTepuaJia

Tema 1.5.
OcHoOBBI
TPUTOHOMETPUH

1

Paguannas mepa yria. CuHyc, KOCUHYC, TAHT€HC M KOTAaHI'€HC yIila. 3HaK/ CUHYCA,
KOCHHYCa, TAHI€HCAa U KOTAHT'€HCa 110 YETBEPTSIM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

®opmynsl npuseneHus. Popmyssl cnoxenus. PopMyiisl 1BOHHOTO yria. @opMyiibl
IIOJIOBUHHOTO yIJIa.

[IpeoOpa3oBaHue CymMMbl TPUTOHOMETPUYECKMX (YHKUMH B IPOU3BEJICHUE
[IpeoOpa3oBanust MPOCTEHIINX TPUTOHOMETPHUECKIX

BbIpakeHull. Tpuronomerpuyeckue GyHKINUU, X CBOMCTBA U

rpadukH.

OO6nacth ornpeieeHUs] © MHOXKECTBO 3HAUEHUH TPUTOHOMETPUYECKUX  (DYHKIIHA.
OO6parHbie TpUuroHoMeTpudeckue GyHKIUUA. APKCUHYC, apKKOCHHYC, QpKTaHT€HC U
apKKOTAHI'EHC.

[Ipocreiimme TPUroHOMETPUYECKNE YPABHEHUS.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHUI OCHOBHBIX THUIIOB.

[Ipocreiimme TPUrOHOMETPUYECKNE  HEPABEHCTBA.

Mo, 111

PAKTHYECCKHUE 3aHATUS

[EEN

PannanHbIl METOA U3MEPEHUS YITIOB BPALIECHHUS U CBSI3b C IPAJyCHOM MEPOM.
ITpumenenue dpopmy: Uit mpeodpa3zoBaHus TPUTOHOMETPUUECKUX
BbIpakeHMi. [IpocTeiinme TpUroHoOMeTpUYECKHE YPABHEHUS U HEPABEHCTBA.
Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHU U HEPABEHCTB.

14

JI8, M7,
I15

Tema 1.6. Hauana
MaTeMaTH4YeCKOro
aHaJIM3a.
IIpousBoanas u eé
NpUMeHeHHe.

Conep:kaHue y4eGHOr0 MaTepuasia

1

ITocnenoBarensHOCTH. CIOCOOBI 3aaHMS U CBOMCTBA YMCIIOBBIX
nocnegosarenbHocTel. [lonsaTue o npenene nocnenopareabHocT. CyliecTBOBaHUE
Ipezesia MOHOTOHHOW OTPaHMYEHHOM nocaeaosaresbHocTH. CyMMUpOBaHUE
IIOCJIEI0BATEILHOCTEM.

[IpousBonnas. [lonstrue o mpon3BoAHON QYHKIIUH, €€ TEOMETPUUECKUN U (PU3NUECKHIt
CMBICII. YpaBHEHHE KacaTelbHOM K rpapuky ¢yHkuuu. IIpou3BogHBIE CYMMBI,
pPa3HOCTH, NPOU3BEIEHUA, 4YacTHOro. IIpom3BomHBIE OCHOBHBIX JJIEMEHTAPHBIX
¢bynkuuid. [IpomsBomnas cioxHOM ¢QyHknuu. IlpumMeHeHue MNPOU3BOAHOM K

WCCIEAOBaHNIO (YHKIIMA HW TOCTpoeHW0 TpadukoB. Bospacranme u yObIBaHHE

JI2, I11, I14




(hyHKIH, COOTBETCTBHE BO3pACTaHUsI M YOBIBaHUS (DYHKIIMIA 3HAKY TIPOU3BOIHOM.

IIpakTnyeckue 3aHATHS

1| Yucnosas MMOCJIEI0OBATEILHOCTh, CIIOCOOBI €€  3aJaHus, BbLIYMCICHUS
YJICHOB IOcien0BaTebHOCTH. Haxoxnenue npenena

I1OCIIEA0BATEIBHOCTH. 10 M2. M11.1114
[TpaBwia u popmyisl quddepeHmpoBanms, Ta0IHIIA TPOU3BOIHBIX JIEMEHTAPHBIX

GbyHKIHi.

MexaHn4ecKuid U TeOMETPUYECKHI CMBICI IIPOU3BOJIHON. Y PaBHEHUE KACATEIbHOMN B
0o011EeM BUJIE.

HccnenoBanune pyHKIMY ¢ TOMOIIbIO TPOU3BOAHOM.

Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HAYeHU s

(GYHKITIH.
Conep:xxanue yueOHOro MaTepuaJia
1| TlepooGpasnas u unTerpai. [IpuMeHenre ONPeaENeHHOr0 HHTErpaa Il HaX 0K ICHHS 4 JIe, 1114
Tema 1.7. HuTerpan n IUIOIIAN KpuBoJuHeHo! Tpanenyuu. ®opmyna Hetorona—IJleitonuna. Ilpumenenus
ero NpuMeHeHue. UHTErpajia B (PU3NKe U T€OMETPUH.

IIpakTHyeckne 3aHATHA

1| Wurerpan u mnepBooOpaszHas. HaxoxnaeHue nepBooOpazHOi U 10
BBIYMCIICHHE ONPEAEIEHHOr0 nHTerpana. Ilpumenenne narerpana ais MI1,
BBIUUCIICHUS (PU3UUECKUX 1114
BEJIMYMH U TUTOIaAeH Guryp.
CamocrosiTesibHast padora.
Pabora ¢ yueOHOIi 1 cipaBOYHOM TUTEpaTypoil, paboTa ¢ KOHCIEKTOM JIEKIIUH, pelIeHue 30 JI5, M11, 1114

yIpakHEeHHH 1o 00pasily, MOAr0TOBKa peepaToB U COOOIICHUH.

Pazgen 2. KomOuHaTOpHUKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEI. 39




Tema 2.1.
KomOunaTopu
Ka.

Conep:xaHnue yueOHOIro MaTepuasa

1

OcHoBHbIE OHATHS KOMOMHATOPHKH. [TofcueT uncna pa3MerieHnii, epecTaHOBOK,
coueranuii. opmyna Ouaoma HeroToHa. CBolcTBa OMHOMUHAIBHBIX KOA(D(PHUITMESHTOB.
Tpeyronpuuk [Tackans.

JI1, I114

IIpakTnyeckue 3aHATHS

1

[IpaBuia komObuHatopuku. Pemenue koMmOMHATOPHBIX 3aAa4. Pazmernienus,
COUYETaHUS
u nepectaHoBku. bunom Hetotona u tpeyronsuuk [lackans. [Ipuknaansie 3agaun.

10

JI9.M7,
MI11,118

Tema 2.2. DjieMeHTBbI
TeopuH
BepPOSATHOCTEN U
MaTeMaTH4ecK

oii

CTATHCTHKH.

Coaep:xanue yueOHOro MaTepuaJia

1

CoOpbITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BeposiTHocTel. [lonsaTue o
HE3aBHCUMOCTH coObITUH. [lucKkpeTHas ciayyaiiHasi BEIMYMHA, 3aKOH €€ pacIpeleeHHUs.
YucnoBble XapakKTEepUCTUKU JUCKPETHOH ciydaiiHoi BenuuuHsl. [loHsTHE O

3aKOHE OOJIBIINX YHCEI.

[IpencraBnenne aHHBIX (TaOIHIBI, TUATPAMMBI, TPa(QUKH), TeHEpaTbHAS
COBOKYITHOCTb,

BBIOOpKA, cpeiHee apupMeTUIeCKoe, MeJuaHa.

IToHsATHE 0 331a4aX MaTeMaTUYECKONH CTAaTHCTUKH.

M8, I11, 117,
I18

HpaKTuqecm[e 3aHATHSA

1

Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME

BEpOATHOCTEN. Bpruncnenue BeposATHocTe. lIpencraBneHune YuCIOBBIX
JnaHHbIX. [IpuknagHbie 3anaun.

12

J19, M2,
I18, 1114,
7

CamocrosiTe/ibHas1 padoTa.
Pabota ¢ yueOHOM U CIIpaBOYHOMN JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JIEKIIUH, pereHre
yrIpaxHEHHH 1o o0pasily, HOJAroTOBKa pedepaToB U COOOIICHUH.

Paspnen 3. I'eomerpus.

100

Conep:kaHue y4eGHOr0 MaTepuasia

1

B3aumHoe pacnonoxeHue JByX NpsMbIX B IpocTpaHcTse. [lapamiensHoCcTh npsamMoit u
mockocTH. [TapanmnensHocTh mockoctei. [leprneHInKyaspHOCTh IPSIMON U
10ckocTy. [lepnenanKymnsap u HakJIOHHasA. YTOJI MEXY MPSMOM U MJIOCKOCTBIO.
JIByrpaHHBIN yroi. YToa MexXay IOCKOCTIMU. [lepneniuKyIspHOCTh ABYX
IIJIOCKOCTEM.

I'eomerpuueckue npeodpa3zoBaHus IPOCTPAHCTBA: MapaJIEIbHbIN IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe poexkTupoBanue. [lmonaas opToroHaaIbHON MPOEKIUH.

10

JI3, M5, M9,
119, 1114




Tema 3.1. IIpsimMble
NPOCTPaHCTBe.

H

N3o0pakeHne mpocTpaHCTBEHHBIX PUTYD.

IIpakTnyeckue 3aHATHS

1| BzauMHOE pacnojioKE€HUs NPSIMbIX. YTOI MEKIY IPSIMbIMU.

BszaumHoe pacmnosnoxxeHue OpsMbIX M TUIOCKOCTed. [lepneHauKkymnsp U HaKJIOHHas K
IUIOCKOCTH. YTOJI MEXAY HpsIMOM U IJIOCKOCThIO. TeopeMbl O B3aUMHOM
PaCTOI0KEHUH MPSMOI U MIOCKOCTH.

TeopeMma 0 Tpex neprneHauKyJIsApax.

[Ipu3Haku U cBOMCTBA MapaIeNbHbIX U NEPIEHANKYISIPHBIX ITOCKOCTEH.

Paccrosamne oT TOYKH J0 IINIOCKOCTH, OT Hp?[MOfI A0 IMJIOCKOCTH, PACCTOAHUC MCIKIAY
MIJIOCKOCTSIMHU, MEXAY CKPEUIUBAIOIIMMUCS PSIMBIMH.

[TapannensHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o mIomaan OpTOroHaIbHOU
MPOEKIIMHA MHOTOYTOJIbHUKA.

14

JI3,M2.M
5,T11,T110
,T114

CamocrosiTeibHas padora.
Pabota ¢ yueOHOM U crIpaBOYHOM JUTEpaTypoid, paboTa ¢ KOHCIEKTOM JIEKIUH, peleHne
ylpakHEeHHH 1Mo 00pasily, MOAroToBKa pedepaToB U COOOIIEHUH.

10

JI3,JI5,M2,111,
110, 1114

Tema 3.2.
Koopaunartsl u
BEKTOPBI.

Conep:xanue yueOHOro MaTepuaJia

1} IlpsmoyrosbHas (IeKapToBa) cucTeMa KOOpJMHAT B MpocTpaHcTBe. Popmyna
paccTosHUS MEX]y IBYMSI TOUKaMU. Y paBHEHUS cepbl, IIOCKOCTU U IPSIMOH.
BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MCIIO0. Paznmo)keHne BEKTopa 1o HaIlPaBICHUSM. YTOJ MEXAY ABYMS
BekTopamu. ITpoekuns BekTopa Ha ock. KoopanHaTel Bektopa. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB.

JI3, M4, I113

[IpakTuyeckue 3aHATHS




1| Bekropsl. JleiicTBus ¢ BeKTOpaMHu. [lekapToBa cuctemMa KOOpAUHAT B MPOCTPAHCTRE.
YpaBHEHHE OKPYKHOCTH, CPEpHI, IIIOCKOCTH. PaccTosiHue Mexay Toukamu. JleiicTBust
C BEKTOpaMHU, 3aJJaHHbIMU KoopanHataMu. CKaJasipHOE POU3BEIECHUE BEKTOPOB.
BektopHoe ypaBHEHHE TPSAMON U INIOCKOCTH. VICIIOnp30BaHNEe BEKTOPOB MIPU
JI0Ka3aTeJIbCTBE TEOPEM

CTEPEOMETPUMU.

10

JI3, M12, 1114,
113

CamocrosiTesibHasi padora.
PaboTa ¢ yueOHOM 1 CIIpaBOYHOM JIUTEPATYpO, paboTa ¢ KOHCIIEKTOM JICKIIHH, pericHIe
yIpaxxHEeHHH 1Mo 00pasily, HOAroToBKa pedepaToB U COOOIIECHUH.

J3, JI5, M12,
1114

Coaep:xanue yueOHOIro MaTepuaJia

MHororpansbsie yribl. Beimykisie MHOrorpaHHUKW. [IpsiMas u HakIOHHAs TpU3Ma.
[IpaBunbHas npusma. [lapamuienenunen. Ky6. [Mupamupa. [IpaBunbHas nupamupja.
VYceuennas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajuiesnenumese, B npuzMe 1 B nupamuae. Ceuenus Kyoa,
npu3Mbl B tupaMubl. [IpencraBnenne o mpaBUIBHBIX MHOTOTPaHHHUKAX.

[Hunuuap u koHyc. YcedeHHbIH KOHyC. OceBble CEUeHUS U CEUeHHUs, TapalieIbHbIe
ocHoBanuto.lllap u chepa, ux ceuenus. KacarenpHas minockocTs k cpepe. O0beM u ero
u3Mepenue. MnrterpansHas Gopmyina oobema.

Tema 3.3. ®opmyisl 00beMa Ky0da, IpsIMOYTOJIbHOTO Hapajuieenuneia, IpU3Mbl, IUINHAPA.
MHororpaHHUKH ®opmyinel 00beMa TUPaMUAbI U KOHYca. POpMyIIbl IO TOBEPXHOCTEH HMIMHApA
U KpYyIJible Teja. u xoHyca. ®opmMyIel 00beMa MIapa u IIoImaan chepel.

[TogoOue Ten. OTHOMIEHUS TIIOMIAIeH TOBEPXHOCTEN U 00 BEMOB MTOT00HBIX TE..

14

JI1, M4, I11,
I110
I111

HpaKTuqecm[e 3aHATHSA

1| Paznuusble BUIbI MHOTOIpaHHUKOB. X n300paxenusi, ce4eHus U pa3BepTKH.
CummeTpus Ten BpallleHUs] © MHOTOI'paHHUKOB. Brrurcinenue miomaaei 1 00beMoB.

14

J14, M7, M10,
11, 1112, 1114

CamocrosiTeibHas padora.
PaboTa ¢ yueOHOM 1 CrTpaBOYHOM JTUTEPATYPOH, paboTa C KOHCIIEKTOM JIEKIIHH, peIrieHre
yIpaxxHeHHH 1Mo o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

12

J14, TT11, 1112,
14

KouncyabTanuun

IIpomMe:xxyTouHasi aTTecTamusi (9K3aMeH)

Bcero:

267

JI71s XapaKTepUCTUKU YPOBHS OCBOCHHS y41eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAytonne 0003HaYeHUs:




1. — o3HaKOMUTEBHBIN (y3HaBaHUE paHEE U3yUYEHHBIX 0OHEKTOB, CBOCTB);
2. — pENpOAYKTUBHBIN (BBITIOJHEHUE IEATEIHHOCTH 10 00pa3Ily, MHCTPYKIIUU WU TIOJT PYKOBOJICTBOM)
3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJHEHHE JACATEIBHOCTH, PEIICHUE TPOOJIEMHBIX 32/1a4)



4 YCJIOBUMSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieueHne
Jlnst peaM3aniiu  MporpaMMbl  y4eOHOTO MpeaMeTa NpPeAyCMOTPEHO HaIM4Yhe CIETyHOIUX
CHELHATbHBIX TTOMEIICHHIA:
— Kabuner maTematuku:

— OcHoBHOe o0OopynoBanue: [locka monakatHas; MynbTUMEIUWHBIA KOMIUIEKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); IlapTel yuenuueckue npoiinbie; Ctoi
npenoaasarens; CTyibs.

— Ilporpammuoe o6Gecrnieuenue: 1. Microsoft Windows 7 Professional (OOO
"Tlacupux Kommeroteper I'pyn", 'K Ne55 ot 03.05.2011 r., numenszus Ne48467770 ot
06.05.2011 T1.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO '"[lacuduxk
Komnetoreps! ['pyn”, I'K
Ne254 o1 01.11.2010 r., munen3us Ned7549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBoOomHOE). 4. Adobe Acrobat Reader (cBoOomHOE).

4.2 UnpopmanmoHHoe o0ecnieyeHne peain3aluu NporpaMmbl

Jig  peanuzanMM  mporpaMMmbl  yueOHOro mpeamera Oubnuoreunslii  pounny  BBIY
YKOMIUIEKTOBAH NMEYaTHBIMU U 3JICKTPOHHBIMU U3IaHUSMHU.

OOyuaronmecss U3 YUClIa WHBAIHMIOB W JIUI] C OIPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS
oOecrieyeHbl TICYaTHBIMH W DJIEKTPOHHBIMH  00pa3oBaTelbHBIMU  pecypcamu B (opMax,
a/IalITUPOBAHHBIX K OTPaHUYCHHSIM UX 3/I0POBbSL.

OcHoBHas1 JIUTEepaTypa
1. Amumos, HI.A. Komsarua, FKO.M. u gp. Maremaruka: anreOpa u Hayana
MaTeMaTHYeCKOro aHajau3a, reoMmerpus. Anredpa u Havana: yuyeOnuk. ®I'OC / 1II. A. Anumos,
0. M. Komsarun u np. — Mocksa: UznarensctBo «lIpocBemienuey», 2022. — 463 c. — ISBN:
9785090717298
2. Aranacan, JI.C., byry3oB, B.®. u gap. Maremaruka: anrebpa M Hayana
MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus: yueOHuK (ba3oBblii U yriayOneHHbINH YPOBHHU)
/ JI.C. ArtanacsH, B.®. Byty30B u ap. - MockBa: U3narensctBo «IIpocsemenue», 2022. — 287 c. -
ISBN: 9785090876452
3. boromonos, H. B. Anrebpa m Hauyama aHanu3a: y4yeOHOe MocoOHe Ui CpeTHEro
npodeccuonansHoro oodpasosanus / H. B. boromonoB. — Mocksa: U3snarensctBo FOpaiit, 2023.
— 240 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcrt:
sanexktpouHbiii. — URL: https://urait.ru/bcode/469825
4. Cenmpix, M.IO. MaremaTuka: y4yeOHUK U TNPAKTHKYM JUIsI CPEJHEr0 Mpo(ecCHOHATIBLHOTO
obpazoBanmsi/ W. 0. Cenpix, lO. b. I'pebenmukoB, A.JO.IlleBeneB.— MockBa: WM3naTenscTBO
FOpaiit, 2021. — 443 c.— (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-9916-5914-7. —
Tekcer : anextponnsiii / OBC KOpair [caiit]. — URL: https://urait.ru/bcode/469860.
5. Cuzpiit C.B. Jlekuuu no aHamuTHUecKoW reomerpuu: yuebHoe nocoodbue / C. B. Cusblif. —
MockBa : ®usmariaur, 2021. — 254 c¢. — ISBN 978-5-9221-1925-2. — TekcT : 3IEKTPOHHBIM.-
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5 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHMSA YYEBHOI'O IIPEIMETA

KOHTpOHB n OICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIIPCIAMCTHBIX W MPCAMCTHBIX

PE3YIbTAaTOB OCYIIECTBIISIFOTCA B COOTBETCTBUHN CO CIICAYIOIHUMHU IIOKA3aTCIISIMU

PesyabTaTnl 00yueHus

OcHOBHDBIE MOKA3ATE/IH OLICHKHU pe3yJjbTaTa

Tema

OnenouHoe CpeacrTBo

JIn4HOCTHEBIE

JI1 - chopmupoBaHHOCTH
NpEICTABICHUI O MaTEMaTHKE KaK
YHUBEPCAIBHOM SA3BIKE HAYKH,
CPEICTBE MOJICTUPOBAHHSI SBICHUI
U IIPOLECCOB, UAEIX U METOAAX
MaTeMaTHKH

Tema 1.1. BBenenue

Tema 1.2. Pa3zButHe noHITUSI O

qucie

Tewma 2.1. KomOuHaTopuka
Tema 3.3. MHOrOrpaHHUKH U
KpYyTJble Tena

YCTHBIN OITPOC (11.5.1)
YCTHBIN OMPOC (11.5.1)

YCTHBIN OMpOC (11.5.1)
YCTHBIN OITPOC (11.5.1)

JI2 - nonmmanme 3HauuMmocth | Tema 1.6. Hauama YCTHBIA 0npoc (m.5.1)
MaTeMaTUKU I E Hay4yHO- | MaTeMaTUYECKOro aHaJIu3a.

TEXHUYECKOT O nporpecca, | [IpousBonHas u e€

c(OPMHPOBAHHOCTH OTHOILIEHUS K | MPHUMEHEHHUE

MaTeMaTUKe Kak K  4acTu

o0111e4enoBeYecKoi KYJIBTYPbI

4yepe3 3HAKOMCTBO C MCTOpUEH

pa3BUTHS MaTEMaTHKH,

JBOJIIOLIUEN MaTEMaTUYECKHUX

uaeu

JI3' - pasButne goruuyeckoro | Tema 1.3. @yHkuuu u rpaduku | yCTHBIHN onpoc (1.5.1)
MbIIIEHUs], TpocTpaHcTBeHHOro | Tema 3.1. [Ipsimbie u YCTHBIA OIIPOC (1.5.1)
BOOOpaXEHUs, AJTOPUTMHUYECKON | MIOCKOCTH B IPOCTPAHCTBE [IpakTudeckoe 3anaTne
KYJIbTYpHI, KPUTHYHOCTH Ne 1 (camocTosTenbHas
MBIIICHUS Ha YPOBHE, paborta)

HeoOxomumoMm st Oynymedt | Tema 3.2. Koopnunats! u YCTHBIH OMpoc (1.5.1)
npogeccuoHaTbHON BEKTOPBI [IpakTnyeckoe 3anarue

ACATCIIBHOCTH, JIA MPOAOJIKCHUA
O6p830BaHI/I$I )51 CaMOO6pa3OBaHI/I$I

Ne 1 (camocTosiTenbHast
paborta)

JI4- oBnajeHne MaTeMaTUYECKUMU
3HAHUSMU u YMEHUSIMH,
HEOOXOMMBIMH B TOBCEIHEBHOMN
KU3HH, 1T OCBOCHHS CMEXKHBIX
€CTECTBEHHO- HAYYHBIX
TUCITUTITIH " JUCIIATLITAH
npoecCHOHABHOTO MK, s

MTOJTyYEeHUS o0Opa3oBaHus B
o0nacTsx, HE TpeOyIOLIX
yriIyOJNeHHOH  MaTeMaTHYeCKOH
MOJITOTOBKH

Tema 1.2. Pa3zButre noHATHSI O

YHUCIIC

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tewma 3.3. MHOrOrpaHHUKYN U
KpyTJbl€ Tella

YCTHBIH OIIPOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-2 (camocTrosiTenbHas
pabora)

YCTHBIH OIIPOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-3
(camocTtosiTenpHas
pabora)

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTennbHast
pabora)

JI5 - TOTOBHOCTH U CITOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCTIE
camMo00pa3zoBaHuIoO, HA
MPOTSKEHUH BCEU KU3HU

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

Tewma 3.1. Ilpsamsble u
IIJIOCKOCTH B IPOCTPAHCTBE
Tema 3.2. KoopauHatel u
BEKTOPBI

YCTHBIH OIIPOC
(.5.1)
YCTHBIN OTIpOC (11.5.1)

YCTHBIN OTIpOC (11.5.1)




JI6 - co3HaTenbHOE OTHOIIECHHE K
HEMPEephIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCHEUIHOM
npodeccnoHaTBEHOMI u
0OIIECTBEHHOH 1€ATEIbHOCTH

Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

YCTHBIN OMpOC (11.5.1)

JI7 - TOTOBHOCTB U CHOCOOHOCTH K
CaMOCTOATEJIbHON TBOPUYECKOU U
OTBETCTBEHHOM NESITEIHLHOCTHA

Tema 1.3. ®ynkuuu u rpaguxu

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

JI8 - TOTOBHOCTH K KOJUIEKTUBHOM

paboTe,  COTPYOHHYECTBY  CO
CBEPCTHHKAMU B
o0pa3oBaTenbHON, OOIIECTBEHHO
TIOJIC3HOM, y4eOHO-

HCCIIEA0BATENIBCKOM, IPOEKTHON U
JPYTHUX BUAAX ACSITEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUHU

[TpakTHYeckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

JI9 - OTHOIIICHHUE K
mpodecCHoHaIbHOM AeITeIbHOCTH
KaK BO3MOXKHOCTH y4YacTHsl B
pelIeHun JINYHBIX,
OOIIECTBEHHBIX,[OCYIaPCTBEHHBIX
oOIIeHaIMOHATBHBIX TTPOOIEM

Tewma 2.1. KomOunaroprka

Tewma 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTUYeCKOW CTaTUCTUKHU

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTennbHast
pabora)

MeranpeameTHble

M1 - ymeHue onpenensiTh Ueiau
JeSITeNIbHOCTH, 3a/1aBaTh
napamMeTpsl ¥ KpUTEPUU UX
JOCTUKECHUS

Tema 1.3. ®ynkuuu u rpadpuku

YCTHBIA 0npoc (m.5.1)

M2 - yMeHne BHOCUTb KOPPEKTHUBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LICIISM,
OLICHUBATb PUCKHU IIOCIEACTBUI
NEeSATEIbHOCTH

Tema 1.4. KopHu, crenenu u
sorapupmsbl

Tema 1.6. Hauana
MaTEMaTHYECKOIr0 aHAJIN3a.
[IponsBogHas u e€
IIPUMEHEHHE

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEHN U
MaTeMaTHYECKON CTaTUCTUKH
Tewma 3.1. IIpsimeie n
IJIOCKOCTH B IIPOCTPAHCTBE

[IpakTrueckoe 3aHsTHE
Ne 1-3
(camocTtosiTenbHas
paborta)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabota)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTennbHast
pabora)

M3 - BrageHne HaBLEIKAMU
M03HaBaTeNbHOM, yueOHo-
HCCIIEA0BATENIBCKON U POEKTHON
NeSITeIbHOCTH, HAaBBIKAMU
paspernieHus mpooaem

Tema 1.3. ®ynkuuu u rpadpuku

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTennbHast
pabora)

M4 - ciocOOHOCTH U TOTOBHOCTE K
CaMOCTOSITEIIEHOMY TTOMCKY
METOJIOB PEIICHHSI MPAKTUIECKUX
3aJ1a4, MPUMECHECHHIO Pa3THIHbIX
METOIO0B IMO3HAHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyIJIble Tena

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)

MS5 - crt0COOHOCTE BBISIBJIATH
HpI/I‘II/IHHO-CHeHCTBeHHBIG CBsI3HU U

Tema  3.1. Ilpsmble u
TUIOCKOCTH B MPOCTPAHCTBE

YCTHBIN ompoc (1.5.1)




aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHUS,
HaxOJIUTh APIyMEHTHI JJIs
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PEIICHUS

M6 - crtocoOHOCTh aHATU3UPOBATH
MOJIyYEHHBIE B XOJ€ pelICHUs
3a/lauM pe3yJbTaThl, KPUTUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX

Tema 1.1.BBenenue

YCTHBIN ompoc (1.5.1)

M7 - cnocoOHOCTH BBIIBUTATh
HOBBIE Hzeu, npeaiaraTh
OpUTHHAJIbHBIC ITOIXObI i
pelieHusi, CTaBUTh NPOOJIEMBI H
3a7a4H, JIOTTYCKAIOIIUe
ATbTEPHATUBHBIC PEIICHUS

Tema 1.4. Kopnu, cTrenenu u
aorapudmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPHH
Tewma 2.1. KomOunaroprka

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIEe Tela

[TpakTryeckoe 3aHsATHE
Ne 1-3
(camocTosTenbHAS
pabora)
[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTennbHas
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTennbHast
paborta)

MBS - Bi1azeHne HaBLIKAMU
MOJTy4YeHUsT HHPOPMAIIUU U3
HUCTOYHHUKOB PA3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOSTEILHO
OCYIIECTBIIATH MOUCK, aHAIIU3,
CHUCTEMATHU3AIUIO
HHTEpIpEeTaInio HHPOpMAIUN
pa3IM4YHBIX BUOB U GOpPM
MIPEICTABICHHS

Tema 1.1.BBenenue

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEHN U
MaTEMaTH4ECKON CTaTUCTUKH

YCTHBIN onpoc (1.5.1)
YCTHBIN OIIPOC (11.5.1)

M9 - criocoOHOCTB OCYIIECTBIISATH
KOMMYHHUKAITUU BO BCeX cepax
’KH3HHU, apTyMEHTUPOBAHHO BECTH
Aauainor, ymeTb CMATYaTh
KOH(DIIMKTHBIE CUTYaIHH,
Pa3BEpHYTO M JIOTUYHO M3J1araTh
CBOIO TOYKY 3PEHHS C
HCIIOJB30BaHUEM A3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPHUH

Tema 3.1. Ilpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OIIPOC (11.5.1)

YCTHBIH OIIPOC (1.5.1)

CPEICTB
MI10 - cnocoOHocth moHumath u | Tema 3.3. MHOrOrpaHHuKH U [IpakTrueckoe 3aHsTHE
HCII0JIb30BATh MIPEUMYILIECTBA | KPYIJIbIE TENA Ne 1 (camocTosATenbHas
KOMaH/IHOW ¥ WHIWBHUIYAIbHOU pabora)

paboTsI; IPYIIIOBOE TBOPYECKOE
NMPUHUMATh  IEJIM  COBMECTHOM 3amanue (1.5.3)

ACATCIIbBHOCTHU, OPraHU30BLIBATL U
KOOpJIUHUPOBATh JIEHCTBUS TIO €€
JOCTHXKEHHMIO:  COCTaBIISATh  IUIaH
JEWCTBUM, pacClpenesaTh POJIU C




y4eTOM  MHEHUH  y4YaCTHUKOB
00CyX1aTh pe3yabTATHI
COBMECTHOU paboTHI;

npeajaratb  HOBbIE  IIPOCKTHI,
OLCHUBATH WJICH C  MO3UIHHU
HOBHU3HBI, OpPUTHHAJIBHOCTH,

MPAKTUYECKON 3HAUUMOCTH;
OCYIIECTBISTH TIO3UTHBHOE
CTpaTETHYECKOE MOBEICHHE B
Pa3IUYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPYECTBO U BOOOPAKEHHE, OBITH
WHUITUATHBHBIM.

MI11 - ymeHue caMoCTOATENbHO
COCTABJISITh TUIAH PEHICHUS
MPOOGJIEMBI C YY€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTECHUM

Tema 1.1.BBenenue
Tema 1.2. PazBurue mmoHATUSI O
quciie

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHallu3a.
[IpousBoaHas u eé
MIPUMEHEHHE

Tewma 1.7. UnTerpan u ero
IIPUMEHEHHE

Tema 2.1. KomOuHatopuka

YCTHBIN OMpOC (11.5.1)
[IpakTrueckoe 3ansTHE
Ne 1-2 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsiTUE
Ne 1 (camocTosiTennbHaAs
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTenbHast
paborta)

M12 - cnocoGHOCTh JJaBaTh OLIEHKY

HOBBIM  CHUTYalHUsM, BHOCHUTH
KOPPEKTUBBI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBHE
pe3ysibTaToOB  LEIsIM;  BIIAJICHHUE
HaBbIKAMH MO3HABATEIbHON
pednexkcun KaK OCO3HaAHUS
COBEPIIAEMBIX JNEUCTBUN u
MBICIUTENIBHBIX ~ TIPOIECCOB,  HX

pE3yJIbTaTOB U OCHOBAHMI;
HCII0JIb30BaHNE TPUEMOB
pediiekcuu JUIst OLIEHKU CUTYallUH,
BBIOOPA BEPHOTO PEIICHHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTnueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpenmerHbie

I11 - Bnagenne MmeTonaMu
JI0KA3aTeIIbCTB, AITOPUTMAMU
pelIeHus 3a/1a4; YMEHHUE
(hopMynHUpoOBaTh OMPEEIICHNUS,
AKCUOMBI Y TEOPEMBI, IPUMEHSTh
HX, TPOBOAUTH JOKA3aTEIbHbIC
pacCyXIeHHS B XOJ€ PEIICHUS
3aja4

Tewma 1.4. Kopau, crenenu u
sorapupmbl

Tewma 1.5. OcHOBBI
TPUTOHOMETPUHU

Tewma 1.6. Hauana
MaTeMaTUYeCKOro aHau3a.
[IpousBogHas u e€
MIPUMEHEHHE

Tema 2.2. DneMeHTBI TEOPUHU

ycTHBIH ompoc (11.5.1)
ycTHBIH ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)




BEPOATHOCTEHN U
MAaTeMaTUYECKON CTaTUCTUKH
Tema 3.1. IIpsimble u
IUIOCKOCTH B ITPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

[IpakTrdeckoe 3aHsTHE
Neo 1 (camocTosiTennbHast
pabora)

yCcTHBIN ompoc (11.5.1)

12 - ymenue onepupoBath
HOHSTHSAMU: CTETICHb YHCIIA,
norapudmM 4ucia; yMeHHe
BBITIOJIHSTH BBIYMCIICHHE 3HAYCHU I
1 IpeoOpa3oBaHus BEIPAXKEHHUH CO
CTENEHSMH U JIorapupmMamu,
npeoOpa3oBaHus IpOOHO-
palMOHAIBHBIX BBIPAKCHUH

Tema 1.1.BBenenue

Tema 1.2. Pa3zButue noHITHS O
YHCIIC

Tema 1.4. KopHu, crenenu u
J0rapuQmbl

ycTHBIN ompoc (11.5.1)
yCcTHBIA ompoc (11.5.1)

yCTHBIA ompoc (11.5.1)

13 - ymenue onepupoBath
MNOHATUSMU: pallMOHAJIbHbIE,
MppalMOHAIIbHBIE, TOKA3aTeNIbHBIE,
CTEINeHHbIE, JorapupMHUUECKue,
TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI

Tema 1.2. PazBurue mmoHsATUSI O
quciie

[IpakTrueckoe 3ansTHE
Ne 1-2 (camocTosiTenbHas
pabora)

[14 - ymenue onepupoBath
MNOHATUAMM: (DYHKIMS,
HenpepbIBHAS (QYHKIIHSA,
IIPOU3BO/IHAS, TepBOOOpa3Has,
oTpe/ieNIeHHbI UHTETpall; yMEHHE
HaXO/UTh POU3BOHbIE
AJIEMEHTapHbBIX (PYHKIINH,
UCIOJIb3YS CIIPaBOYHbIE
MaTepuabl; UCCIEN0BATh B
MPOCTEHUIINX clydyastX GyHKIUU Ha
MOHOTOHHOCTh, HAXOJIUTh
HauOoJIbIINE U HAUMEHbIIINE
3Ha4eHUs1 QYHKINN; CTPOUTH
rpaMKu MHOTOYJICHOB C
UCIOJIb30BaHUEM allnapaTa
MaTeMaTHYeCKOT0 aHaAJIN3a;
MIPUMEHSTH IPOU3BOJIHYIO TIPU
peleHNH 3a1a4 Ha IBU)KEHUE;
pelaTh NpakTHKO-
OpPHEHTUPOBAHHBIC 3a/1a4l Ha
HauOOoJIbIINE U HAUMEHbIINE
3HA4YeHUs1, Ha HAXOXKJCHUE ITyTH,
CKOPOCTH M YCKOPEHUSs

Tema 1.3. ®ynkuuu u rpaguxu

Tema 1.6. Hauana
MaTEMaTHYECKOI0 aHaJIN3a.
[IpousBoaHas u eé
IIPUMEHEHHE.

[IpakTrueckoe

pabora,
3a/IaHKE)
ycTHBIN ompoc (11.5.1)

I15 - ymeHue onepupoBathb
MOHATHUSIMU: pallHOHATIbHAS
GbyHKIHMSA, TOKa3aTeNbHas
byHKIM, cTenieHHas G yHKIMS,
norapupmMuyuecKas GyHKIus,
TPUTOHOMETPHUUECKUE (PYHKIIUH,
oOpaTtHble GYHKLINHU; YMEHHE
CTPOUTH Tpa(pUKH U3YUYEHHBIX

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tema 1.5. OcHOBBI
TPUTOHOMETPUH

[IpakTudeckoe 3aHaTHE
Ne 1-3
(camocTosiTeTbHas
pabora)

[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabota)

3aHATHE
Ne 1 (camocrosiTenbHas
TBOPUYECKOE




(yHKIHHA, UCTIOIB30BaTh TpaduKu
[IPU U3YYEHHUH TIPOIIECCOB U
3aBHCUMOCTEH, IPU PEIICHUU
3aja4 U3 IPYrux y4eOHBIX
MPEIMETOB H 33]1a4 U3 PEaTbHOM
KHU3HH; BBIpAXaTh (OpMyIaMu
3aBHCUMOCTH MEXJy BETUYNHAMHU

[16 - ymeHue pemarb TEKCTOBBIE
3aJlauM pa3HbIX THUIIOB; COCTABIIATH
BBIPAKCHHUSI, YPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J1a4M, UCCIIE0BATh
MOJIyY€HHOE PEIIeHHE U OLIEHUBATh
IPaB0N0I00HOCTh PE3yIbTATOB

Tema 1.4. KopHu, crenenu u
Jorapudmpl

[IpakTueckoe 3ansatue Ne
1-3 (camocTosITeNBHAS
pabora)

[17 - ymenue onepupoBarb
TIOHSATUSAMHU: CpeIHEe
apudMeTHIecKoe, MeIraHa,
HanOOJIbIlIee U HAUMEHbIIIEE
3HAYCHHMS, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHCHHE
YHICIIOBOTO Habopa; yMeHUe
W3BJIEKATh, MHTEPIPETUPOBATH
nH(pOpMAaILIHIO, TPEJICTABICHHYIO B
Ta0JIMIax, Ha AUarpaMmax,
rpadukax, OTpaskarollyo CBOWCTBa
peanbHBIX MPOIIECCOB U SIBICHUI;
MIPEICTaBIATh HHPOPMAIIHIO C
TTOMOIIIBIO TAOJIUII U JTUATPAMM;
HUCCIIEI0BATh CTATUCTHUYCCKUE
JIaHHEIE, B TOM YUCJIIE C
MPUMEHEHHEM TpadUuecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTUYeCKOU CTaTUCTUKHU

ycTHbIN ompoc (1.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTosiTenbHas
pabora)

I18 - ymeHue onepupoBathb
MOHATUSAMM: CIIy4alHBIA ONBIT U
ciiyyaifHoe coObITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYHCIISATH BEPOSATHOCTD C
HCIOJIb30BaHNEM TpaduyeCcKuX
METOOB; IPUMEHSATH (HOPMYJIBI
CIIOKEHUSI U YMHOKECHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(bakTbl 1 GOPMYIBI IPU pPELLIEHUN
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peasIbHbIX COOBITHIA; 3HAKOMCTBO
CO CIIy4ailHBIMU BEIMUNHAMU;
yYMEHHE MPUBOJAUTDH TPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
4KCell B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSAX

Tema 2.1. KomOuHnatopuka

Tema 2.2. DnemeHTsl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTH4eCKON CTaTUCTUKH

[MpakTHueckoe 3aHsATHE
Nel (camocTrositenbHas
paborta)

ycTHbIN onpoc (11.5.1)

[MpakTHueckoe 3aHsATHE
Nel (camocTrosiTenpHas
pabota)

I19 - ymenue onepupoBath
MNOHATUAMU: TOUKA, ITpAMad,
IJIOCKOCTh, POCTPAHCTBO,

Tema 3.1. IIpsimble u
MIJIOCKOCTH B IPOCTPAHCTBE

yCTHBIN ompoc (11.5.1)




JIBYTpaHHBIN yToJ,
CKpEUIUBAIOIIHNECS MPSIMbIE,
NapajyuieNbHOCTb U
MEePIEHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEH, YroJl Mexay
MPSIMBIMH, YTOJI MEXKy MPSIMOU U
IJIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
MEXy NMPSMbIMHU, PACCTOSHUE
MEXy MIOCKOCTSMU; YMEHHE
WCII0b30BaTh NP PEILICHUU 3a/1a4
U3Y4YEHHbIE (PAKThI U TEOPEMBbI
IJITAHUMETPUH; YMEHHUE OLICHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIIETO
MHpa

I110 - ymenue onepupoBaTh
MOHATHSIMH: MHOTOT'PaHHUK,
ceueHne MHOTOTpaHHUKa, KYO,
napajuiesienunes, npusma,
nupamua, GuUrypa u moBepXHOCTh
BpAaIICHUS, IWIHH]P, KOHYC, T1ap,
cdepa, ceuenus GUrypsl
BpAICHHS, TUIOCKOCTb,
Kacaromasics cepsl, MUIUHIPA,
KOHYCa, TUIOIIA/(b TOBEPXHOCTHU
MUPaMHUJIBI, TPU3MBI, KOHYCA,
HUAJTUHIPA, TI0MAb chepbl, 00beM
Ky0a, MpsIMOYTOJIbHOTO
napaiesienunesa, MupaMuIbl,
MPU3MBI, IWIHH]PA, KOHYCA, 1Iapa;
yYMEHHE U300paXkaTh
MHOTOTPaHHHUKHU U TIOBEPXHOCTH
BpAIICHUs, UX CEUCHHSI OT PYKH, C
MTOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U DJICKTPOHHBIX
CPEICTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE PAclO3HABATh MIPABHIIbHBIE
MHOTOTPaHHUKHU

Tema 3.1. IIpsimble u
TIJIOCKOCTH B IPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

[IpakTryeckoe 3aHsATHE
Ne 1 (camocTosiTennbHaAs
pabora)

ycTHBIH ompoc (11.5.1)

I111 - ymenue onepupoBarb
MOHATHUSIMU: IBUKCHUE B
MIPOCTPAHCTBE, MOA0OHbIE (PUTYPBI
B IIPOCTPAHCTBE; MCIIOJIb30BATh
OTHOIIICHHE TUIOIAAeH
MTOBEPXHOCTEH U 0OHEMOB
NMoJTOOHBIX (PUTYp NIPU peLIeHUN
3ajau

Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

yCTHBIN ompoc (11.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTrosiTenbHas
pabora)

I112 - ymeHue BBIYUCIATD
reOMETPUYECKUE BETMYUHBI
(mmuHA, YToJI, TUIOIIA b, 00BEM,
TIJIOIA b TIOBEPXHOCTH),

Tema 3.3. MHOrOrpaHHUKH U
KpYTJble Tena

IIpakTrueckoe 3aHsATHE
Nel (camocTrosiTenbHas
pabota)




UCIOJIb3YS U3yUeHHbIE (POpMYIIBI U
METO/IbI

I113 - ymenue onepupoBath
MOHATHSIMH: IPSMOYTOJIbHAS
CUCTEeMa KOOpJMHAT, KOOPANHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPa, CKaJISIPHOE
MIPOU3BEICHUE, YTOJI MEXKITY
BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA Ha YHUCIIO;
HaXOJUTh C MOMOIIBIO U3yUYEHHBIX
(hopMyIT KOOPIMHATHI CEPEIIMHBI
OTpe3Ka, PacCTOSTHUE MEXKIY ABYMS
TOYKAMU

Tema 3.2. KoopauHaTel 1
BEKTOPBI

yCTHBIN ompoc (11.5.1)
[IpakTudeckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[114 - ymenue BoIOUpAThH
MOJIXOASIINI U3YYEHHBIA METO/T
JUI PELLCHUs 3aa4H,
pacrno3HaBaTb MaTeMaTH4YECKHE
(bakThl 1 MaTEMaTUYECKUE MOJIEITN
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHUE
MIPUBOJIUTH IPUMEPHI
MaTEMaTHUYECKUX OTKPBITUN
POCCUICKON 1 MUPOBOM
MaTEMaTHYECKON HAYKH

Tema 1.1. BBenenue

Tema 1.6. Hauana
MaTeMaTUYEeCKOro aHaIM3a.
[IpousBoaHas u eé
MPUMEHEHHUE.

Tewma 1.7. UnTerpan u ero
MPUMEHEHUE

Tewma 2.1. KomOunaTroprka
Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEHN U
MaTEMaTHYECKON CTaTUCTUKH
Tema 3.1. Ilpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.2. KoopauHatel u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

ycTHBIH ompoc (1.5.1)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTennpHaAs
pabora)

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTenbHast
paborta)

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3aHaTHe
Ne 1 (camocTosiTenbHast
paborta)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTenbHas
pabota)

JI1s OLleHKH JOCTH)KEHHUS 3aIUIaHUPOBAHHBIX PE3YNIbTaTOB OOY4YEHMs MO MpeAMETy pa3zpaboTaHbl
KOHTPOJIBHO-OLICHOYHBIE CPEICTBAa JUIsl IMPOBEACHUS TEKYIIEro KOHTPOJS M IPOMEKYTOUHOH

arTeCTranuu, KOTOPBIC

pUIararoTcsd K

paboueit

nporpamme npeameTa.
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1 O0uIne cBeIeHUA

®onn oneHouHbIX cpenactB (manee — ®OC) mpenHa3HA4YeH IJii KOHTPOJSA M OIEHKH
00pa3oBaTeNbHBIX JOCTHKEHUN OOydaronmmxcs mo mnporpamme ydeOHoro mpeamera QOI1.07
Maremaruka.

OOC BKIIOYAIOT B ce0s KOHTPOJIbHBIE MaTepuabl JIJIsl IPOBEIECHUS TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEXKYTOYHOW aTTECTAlMU MO MPEAMETY, KOTopas MpOBOAUTCA B (opme
9K3aMeHa (C HMCMOJIb30BAaHUEM OIICHOYHOI'O CpPEACTBA — YCTHBIM Ompoc B (opMe OTBETOB Ha
BOTIPOCHI OMJIETOB, BBITIOJIHEHUE MTUCHbMEHHBIX 3a/IaHU )

2 Ilnanupyemble pe3yjabTaTbl OOy4YeHHSI MO TMpeAMeTy, olOecrneduBalOIIue
pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrpaMMbl

Kon
pe3ynbTat
a HanmenoBanwue pe3y/nbTata 00ydeHus’
oOyueHus
1

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN O MATEMATUKE KaK YHUBEPCATbHOM SI3bIKE

J1 HAyKH, CPEICTBE MOJICTTUPOBAHUS SIBJICHHUI U MPOIIECCOB, UAEIX U METOaX
MaTeMaTUKHU
MOHMMAaHUE 3HAYUMOCTH MAaTEMaTUKU [UIsl HAyYHO-TEXHMYECKOTO Iporpecca,

e c(OpPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4acTd O6HI€‘-IGJIOBG‘-IGCKOIZI
KyJIbTYpbl 4epe3 3HAaKOMCTBO C MCTOpUEH pa3BUTHUsSI MAaTEMAaTUKH, SBOJIOIUEH
MaTeMaTHYeCKUX U
pa3BUTHE  JIOTMYECKOTO  MBIIUIEHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KEHUS,

3 QITOPUTMUYECCKONW KYJIBTYPbI, KPUTHIHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM
JUTst Oyayiien mpoeCCHOHAIBHON e TEbHOCTH, TSl POOJIKEHUsT 00pa30BaHUs U
OBJIAJICHUE MATEeMATHYECKUMH 3HAHUSAMU W YMCHHSMH, HEOOXOIMUMBIMH B

14 MOBCEIHEBHOM JKU3HU, NIl OCBOCHUSI CMEXHBIX €CTECTBEHHO- HAYYHBIX AUCIMILITUH
U JUCIUIUINH TpOo(EeCCUOHATBFHOTO IIUKJIIA, JJI MOTy4YeHUss 00pa3oBaHus B 00J1acTAX,
He TpeOyIomuX yray0IeHHOH MaTeMaTUYeCKON MOArOTOBKU

75 TOTOBHOCTb M cnvoco6HOCTI) K 0o0pa3oBaHMIO, B TOM YHCJIE€ CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEeU KU3HU

16 CO3HATENbHOE OTHOIICHHE K HEMIPEPhIBHOMY 00pa30BaHUIO KaK yCIOBHIO YCIEIIHOM
poeCCHOHAIBHON 1 0OIIECTBEHHOMN JESTEIHHOCTH

17 TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITENIbHONW TBOPYECKOW U OTBETCTBEHHOM
NEATETLHOCTH
TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHUKAMH B

JI8 00pa3oBaTeNbHOM, 00IIIeCTBEHHO-ITOJIE3HOM, y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOMN M IPYTUX BUAAX ACSITEIbHOCTH
OTHOIIIEHHE K TPO(PECCHOHAIBHON EATeTbHOCTH KAaK BO3MOXKHOCTH Y4YacTus B

JI9 pEIIeHUH JHUYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIEHAIMOHATHHBIX
npo0emM

M1 YMEHHE OINpPEeAeNsATh LEeTH IesITeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTHIKCHUS

MO YMEHHE BHOCHTb ~KOPPEKTHBbl B JCATEILHOCTb, OLEHMBATH  COOTBETCTBHE
pEe3yJIbTAaTOB LIEJSM, OLIEHUBATh PUCKH MOCJIEICTBUI 1€ATEIbHOCTH

M3 BJIQJICHUE HABBIKAMHU TO3HABATEIIbHOM, Y4eOHO- MCCIEIOBATEIbCKOW U MPOEKTHOMN
JIESITEJIbHOCTH, HaBBIKAMU pa3penieHus npoodaem

M4 CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJOB pELICHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB IMO3HAHUS




Kon
pe3yiibTar
a

oOyueHus
1

HammenoBanue pe3ynbTaTa 00ydeHus’

M5

CIIOCOOHOCTH BBISIBIISITH IPUYMHHO-CIICACTBEHHbBIE CBSA3H U aKTYaJIM3UPOBATh 3aJauy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUA, HAXOAUTh apryMEHTHI Ul JOKA3aTelIbCTBA CBOUX
YTBEPKJICHM, 3aaBaTh NapaMeTPbl U KPUTEPUU PEIICHUS

M6

CIIOCOOHOCTH AHAIIM3UPOBATh IIOJIYYCHHBIC B XOA€ PCIICHHA 3aJdadn pPE3YJIbTAaThI,
KPUTHYCCKN OLUCHHUBATHL UX HOCTOBCPHOCTH, IMPOTrHO3UPOBATH M3MCHCHUC B HOBBIX
YCIIOBUAX

M7

CIIOCOOHOCTH BbIIBUI'aTb HOBBIC HJACH, NpCAjiaraTb OPUIMHAJIBHBIC IIOAXOAbI H
pE€UICHUS, CTABUTH HpO6J’IeMH M 3a71a4M, JOIMYCKAOINWEC aAJIbTCPHATHBHBIC PCIICHU S

M8

BJIAJICHHE HAaBbIKAMM TIOJIydeHHs HH()OpPMAlUM M3 HCTOYHUKOB PAa3HBIX THIIOB,
CHOCOOHOCTh CaMOCTOSITENIBHO OCYLIECTBIATh IOUCK, aHAJIU3, CUCTEMAaTH3alMI0 U
UHTEPIpETannio HHPOPMALIUU PA3IMIHBIX BUJOB U GOPM MPEICTaBICHUS

M9

CIOCOOHOCTh  OCYIIECTBJIATH KOMMYHHMKAllMM BO BCeX cdepax O KHU3HH,
apryMEHTHPOBAaHHO BECTH JHMAJIOr, yMETh CMST4aTh KOH(IMKTHBIC CHTYallUH,
Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB

MI10

CIOCOOHOCTh IOHMMaTb W  HCIOJNb30BaThb IPEMMYILECTBA KOMAHJIHOM U
UH/IMBUYaJIbHOU PabOTHI;

IIPUHUMATh LEIU COBMECTHOM ACATEIBHOCTH, OPraHU30BBIBATH U KOOPJAUHUPOBATh
JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIIATh IUIAH ACUCTBHM, PACIPENEIATh POJIA C
Y4€TOM MHEHUH yYaCTHUKOB OOCYXAAaTh PE3yJIbTaThl COBMECTHON pabOTHI;
mpejjlaraTb ~ HOBBIE  IIPOEKTBHI, OLIEHMBATh MUAEU C IO3UIUM  HOBU3HBI,
OPHUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MMO3UTUBHOE CTPATErMUYECKOE IOBEIACHUE B PA3IUYHBIX CHUTyalUsX,
IPOSIBIISATE TBOPYECTBO M BOOOpAKEHHE, ObITh MHUIIMATHBHBIM.

M1l

YMEHHE CaMOCTOATEIbHO COCTABIATH IIJIaH peUIeHHs MPOOJIeMBbl C Y4E€TOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTCHUA

Mi12

CHOCOOHOCTh J]aBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B
JIeATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJICHHME HABBIKAMU IO3HABATENBHOM peQIeKCHU KaKk OCO3HaHMS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YJIbTATOB U OCHOBAHUN;
UCIOJIb30BaHUE NPUEMOB pe(IEKCUN [Js OLEHKU CHUTyalluH, BbIOOpa BEpHOTrO
peneHus

I11

BJIAJICHUE METONAMHU JIOKA3aTEIbCTB, aJrOpPUTMaMU pELICHU 3a7ad; yMEHUE
GbopMyIUpPOBaTh OMpPEACIICHNs, aKCHOMBI M TEOPEMBI, TPUMEHATHh WX, MPOBOJHTH
JIOKA3aTeJIbHbIE PACCYKJICHHS B XOJ€ PEIICHUS 3a/1a4

I12

YMCHHUE OICPpUPOBAThL IOHATUAMU: CTCIICHbL 4YHCIIA, J'IOl"apI/I(i)M qucia; YMCHHC
BBITIOJTHATH BBIYHMCIICHUE 3HAUECHUN U TpeoOpa3oBaHUs BBIPAKEHUN CO CTETICHSIMH U
norapudmMamu, mpeodpa3oBaHus APOOHO-PAITMOHATHHBIX BEIPAKCHUN

I13

yMeHue OIIEpPUPOBATH MIOHATUSAMM: paluoOHaJIbHbIE, UPpALMOHAJIBHEIE,
MoKa3aTelbHbIe, CTEIIEHHbIE, JorapuMuyecKue, TPUrOHOMETPUYECKUE YPaBHEHUS 1
HEPaBEHCTBA, UX CUCTEMBI

114

YMEHHE ONEepUpPOBaTh MOHATUSAMU: (PYHKIINS, HETIpepbIBHAS (DYHKILIMS, TPOU3BOIHAS,
nepBooOpa3Has, ONpEeAETCHHbI WHTErpal; YyMEHUWE HaxOIUTh MPOU3BOIHBIE
JJIeMEHTApHBIX (PYHKIMHA, HUCIHOJb3Ysl CIPAaBOYHbIE MaTepHalibl; HCCIEIOBaTh B
NPOCTEHINUX clydasx (QYHKIHMH HAa MOHOTOHHOCTh, HAaXOJUTh HAWOOJBIIUE W
HaUMEHbIINE 3HaueHus  (QYHKIOUH; CTPOUTb TpapUKd  MHOTOWIEHOB C
UCIIOJIb30BAaHUEM anmnapara MaTeMaTUYECKOro aHallu3a; MPUMEHSTh MPOU3BOAHYIO
IIPU PELICHUH 3a7a4 Ha JBWKEHUE; PelllaTh NPAKTUKO-OPUEHTUPOBAHHBIC 3aJ]a4M Ha




Kon
pe3yiibTar
a

oOyueHus
1

HammenoBanue pe3ynbTaTa 00ydeHus’

HauOOJIbIlIME W HAWMEHbIIME 3HAYCHHUS, HAa HAXOXJEHUE IyTH, CKOPOCTU U
YCKOpEHUs

I15

YMEHHE ONEpUpOBaTh MOHATUAMHU: pPALUOHANbHAsA (YHKLIMSA, TIOKa3aTelbHas
byHKIMS, cTerneHHas QyHKIus, Jorapudmudeckas QyHKIUSA, TPUTOHOMETPUUECKHE
¢ynkuuu, oOpatHele (PYHKIUH, yMEHUE CTPOUTH TpaUKH M3yYEHHBIX (DYHKIHUH,
UCTIOJIB30BaTh TpadUKU MPU U3YYCHUHU TPOIECCOB U 3aBUCUMOCTEH, MPH PEIICHUU
3aJa4 M3 JIPYTUX Y4eOHBIX MPEAMETOB W 3a/a4 U3 PEATbHOW KHU3HM; BBIPAKAThH
dbopMyTamMu 3aBUCIMOCTH MEX]Ty BETHUUHAMU

I16

YMEHME pellaTh TEKCTOBBIE 33JJa4l Pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOJIU
U 4YacTH, Ha JBM)KEHHE, paboOTy, CTOMMOCTb TOBApOB W YCIYI, HAJOTH, 3aJaud W3
o0iacTH  ympaBleHHS JHUYHBIMA W CEMEWHBIMH ()MHAHCAMH); COCTaBIIAThH
BBIDAKCHMS, YPAaBHEHHMs, HEPABEHCTBA M UX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEI0BATh MIOJyYECHHOE PEIIEHUE U OLIEHUBATh IPAaBIONOL00HOCTb PE3YJIbTATOB

117

YMEHUE OINEepUpOBaTh MOHATUSAMHU: CpelHee apudmMeTHyeckoe, MeJHaHa,
HauOosblllee M HaUMEHbILEe 3HAYeHUs, pa3Max, JUCIEpCHs, CTaHJapTHOE
OTKJIOHEHHE  YHCIOBOrO  Habopa; yYMEHHME HU3BJIEKaTh, HMHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEJCTABICHHYI0 B TaONWIax, Ha JaudarpaMmax, rpadukax,
OTPaXKAIOILYI0 CBOMCTBA pPEAJbHBIX IIPOLECCOB W  SBICHUM; IPEICTaBIATH
UHPOPMALIMIO C TIOMOUIBIO TaOJIMI] W JUarpaMM; HCCIEIOBATh CTAaTUCTHYECKUE
JaHHbIE, B TOM 4YHCJE C NPUMEHEHHEM TIpapHUUECKUX METOJ0B M 3JIEKTPOHHBIX
CPEICTB

I18

yYMEHUE OINEpHpOBaTh MOHATUAMHU: CIy4YalHBIH ONBIT M Cly4ailHOe COOBITHE,
BEPOATHOCTb  CIIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOATHOCTh C
UCMOJIb30BaHUEM TpaUUYECKUX METO/0B; NPUMEHATh (OPMYIbl CIOXKEHUS |
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpPHBbIE (akThl U (QOpPMYJbl HPHU PELICHUU
3aJa4; OLIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIl; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHCEIN B
OPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX

I19

YMEHHME OIEpUpPOBaTh MOHATHAMM: TOYKA, HpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO,
JIBYTpaHHBIA ~ YroJI,  CKPELIUBAIOLIMECS  MpsMble,  NapaJUIEJIbHOCTh U
NEePIEeHIUKYISIPHOCTh MPSIMBIX M IIOCKOCTEH, YTroJl MEX1Y MPSIMBIMH, YIOJI MEXIY
OpSIMOM M IUIOCKOCTBIO, YrOoJl MEXIY IUIOCKOCTSAMM, PAcCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXJy MpPSIMBIMU, PAcCTOSHUE MEXAY IUIOCKOCTSIMU;
YMEHHUE MHCIIONB30BaTh MpPHU PEUIeHUH 337a4 M3y4deHHble (AKTBl U TEOPEMbI
IUTAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUpa

I110

YMEHHE OIEPHPOBATh MOHITHSIMH: MHOTOTPAHHUK, CEYCHHE MHOTOTPAaHHHKA, KYO,
napajuieNienune1, mpu3Ma, mupamuaa, GUrypa u moBEpXHOCTb BpallleHUs, IUIHH]ID,
KOHYC, map, chepa, cedeHust GUTYPHI BpAIICHHS, TIOCKOCTh, Kacaromiascs cQepsl,
MWIMH]IPA, KOHYCA, IJIOMAAh TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, [IWIHHIPA,
mwiomanas chepel, 00beM KyOa, TPSMOYTOJbHOTO MapajuiefienuIena, MUPaMUIb,
OpU3MBL, IWIMHIApA, KOHYyca, I[Iapa; yMEHHe W300pakaTh MHOTOTPAHHHUKU H
MOBEPXHOCTH BpAICHHS, WX CEYCHUS OT PYKHA, C TOMOINBI0 YEePTSKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CUMMETPHUIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIIbHBIE MHOTOTPAaHHUKHI

I111

YMEHUE ONEepPUPOBAThH MOHATUSAMU: JIBMKEHUE B POCTPAHCTBE, OJO0HBIE (DUTYPHI B
IPOCTPAHCTBE; WCIOJIb30BaTh OTHOIICHHWE IIIOIAACH IMOBEPXHOCTEH M OOBEMOB
noJ00HBIX (PUTYp IPU pPEeLICHUH 3334

1112

YMCHHUEC BBIYHUCIATE I'COMCTPHUYCCKUC BCIIMYHMHBI (I[J'II/IHa, yroJj, Imiomajib, O6T)CM,




Kon

pe3yJbTar
a HammenoBanue pe3ynbTaTa 00ydeHus’
oOyueHus
1
IUIOINAb MOBEPXHOCTH ), UCIIOJIBb3Ys H3yUCHHbBIC (POPMYIIBI U METOIbI
yMEHHE OINCPUPOBATH  TMOHATHUSAMU: TMPSAMOYIOJIbHAs CHCTEMa  KOOPIMHAT,
KOOPJMHATBI TOUKH, BEKTOP, KOOPJAWHATHI BEKTOPA, CKAJSIPHOE MTPOU3BEACHUE, YTOJ
13 MEX/1y BEKTOpPaMH, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YKMCIIO0; HAXOUTh C
MOMOIIIBIO U3YYCHHBIX (POPMYJT KOOPAMHATBI CEPEIUHBI OTPE3KA, PACCTOSHHE MEXKY
JIBYMsI TOYKaAMHU
yYMEHHE BBIOMpATh MMOAXOSMINMN HM3YYCHHBIM METOA JUIs PELICHHUS 3ajaud,
14 pacro3HaBaTh MareMaTU4eckue (HakThl I MATEMATHYCCKHE MOJETH B MPUPOIHBIX H

OOLIECTBEHHBIX  SIBJIEHUSX, B HCKYCCTBE; YMEHUE NPUBOJUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUH POCCUICKON U MUPOBOM MaTEMAaTUYECKON HAyKU




3CooTBeTCTBHE OLIECHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4eHHUs

3.1 CpeacrBa, npuMeHsieMble J1JI51 OlleHKH YPOBHSI T€OPEeTUYECKOI MOAr0TOBKHU

Kparkoe Kon HaumeHoBaHuE
HAUMCHOBA | peq Toka3zaTesb OLICHOYHOTO
paI;;I:JIa yIib OBJIAJICHUS Cpe/CTBa U MPEIICTaBICHUE
(Mmomyns) / Tar pe3ynbraTaMu ero B ®OC
TEMBI a 00yueHus Texy [IpomexyTtou
JTUCLUTLITN 00y i Has
HBI qe KOHTD aTTecTaln
HHA 0JIb S
Paznen 1. Anreopa.
CnocoOHOCTh MEePEeUnCIUTh
obnactu
NPUMCHCHUS ~ MaTeMaTHKH
I1 peanbHOU KU3HU, HA3BATh
14 OCHOBHBIX
YUEHBIX-MaTEeMaTUKOB U UX
BKJIAJ] B
HayKy
CnocoOGHOCTh
TIePEUNCITH
Th
OCHOBHBIE MaTe€M. TOHSTHS,
CBSI3aTh
IT 9TH TMOHSATUS C pEATbHBIMU
2 SIBJICHUSIMU
Tema 1.1 CriocoOHOCTh aHAJIM3UPOBATh Yemmuwuit onpoc
paHee (n.5.1)
BBenenue. M MIOJTYYCHHBIN OMBIT, OOBSICHUTH
6 CBOIO
TOUKY 3pEHHS
M1 CriocobHoc  kiaccuuIpoBa
1 Th Th
CBOM
3HAHUS
CnocoOHOCTh
aHAIIM3UPOBA
Tb,
M 0000mare u JaenaTh
8 BBIBO/IBI,
ONHPAsCh Ha 3HAHUS U3
pa3IMYHBIX
MpeIMEeTHBIX o0nacTen
CrocoOHOCTh OOBSACHUTH
SIBJICHUE
J OKpY2Karolero
1 MU
pa
MaTEeMATHYECKUM S3BIKOM
CriocoOHOCTD OTIpeNeNuTh




OCHOBHBIC
YHCJIO0BBIC MHOXECTBA,

YIOPSA0YHTh
I1 UX. CnocoOHOCTh
2 OOBSICHUTH
HaJlM4Yhe€ MHOXECTBA Koumponvnas
YHCTIOBBIX
CUCTEM. paboma (n.6.2,
Tema Cnooco0HOCTh 7 . eéapuanm 1-2,
CcmHbl
1.2. J aHaJIU3UPOB 3a0anus 1-3)
onpoc
PazBur 1 aTh n.5.1, Pasznoyposnes
ue ABJICHUA OKPYKAIOWETO MHPA € gonnocey |- ble 3a0ayu u
MIOHATH Cnoco6HOCTh 00HAPYKUBAThH 3) 3a0anus
S0 CBSI3H
YuCIe.
MEXIY (n.6.3,
JUCIIUIUIMHA sapuanm
MH,
1 KCII0JIb30BaTh 1-2, 3a0anue
4 MaremMaTuyec 19)
KM€ MIPUEMBI IIPU PEIICHUN
3a1a4 U3
JIPYTHX HAyK ¥ B
IMOBCEIHEBHOM
JKU3HU
Cnoco0OHOC COCTaBIIATh
Ml Bonpocur
Thb mia
- ons
Tema 1.3. JeITeIbHOC Yemmnoui oK3amenda
™ onpoc (n.6.1)Kon
DOyHKIUY U CnocoOHOCTh UCCIIE0BATh (n.5.1, MpOobHAA
ABJICHUE 60NpOCHI paboma
rpadukH. JI U JIeNIaTh BBIBOJIBI O MOJTYYEHHBIX | 4-8) (n.6.2, 6.1-
3 2,
3aKOHOMEPHOCTSIX 3. 4-6)




Kpartkoe Kon Haumenosanuve
HauMCHOBA | pes IToka3aTens OIIEHOYHOTO CPEJICTBA U
HHC yIib OBIIA/ICHUS IPEJICTaBICHHE €ro B
paszznena
(Motynist) / Tara pe3yiabTaTaMu dOC
TEMEL 00y 00yueHus Teky ITpomexyTou
JVCIIUILII e ARN5 051 Has
UHBI HUS KOHT] aTTecTanu
0JIb s
CrocoOHOCTH Bonpocul ons
chopMyIIUpoB 9K3aMeHa
aTh (n.6.1)
I1 JI0Ka3aTeNbCTBO
1 petren Konmponvnas
us, paboma (111.(;2,
sapuanm 1-2,
Tema MPEIOCTaBUTh APTYMEHTHI saoanus 7-15)
1.4. CnocoOHOCTh ~ OOHApPYKHUBATh Vemuuiii Pasnoypoenes
Kopau, CBSI3U MEXIY | opnoc ble 3a0a4u U
CTCTICHA J14 AMCUMIINKA | 5 1 3a0aHust
u MH, HCHONB3OBATE | gnnen; - (n.6.3,
norapud MaTEMATUUYECKUE TPUEMBI TIPU 34) sapuanm 1-2,
MBI pELIEHNUH 3a/1a4 U3 APYTUX HayK 3adanus 10,
U B IIOBCEIHEBHOMI 16, 17, 19)
KU3HU
CnocoOHOCTb OIepupoOBaTh
MaTEeMaTHYECKUMHU TOHATHSIMHU:
I12 CTeNEeHb  4ucia, Jorapupm
qrcna
CnocoOHOCTh Bonpocul 015
chopmynupoB 9K3aAMEHA
aTh (n.6.1)
Tema 1.5. I1 JI0Ka3aTebCTBO Vemmbiii Pasznoyposnes
OcHoBBI 1 pelieH ble 3a0auu u
onpoc
TPUTOHOME us, (n.5.1, 3adanus (n.6.3,
TpUH. MIPEIOCTABUTH APTYMEHTBI sonpoce: sapuanm [-2,
CrocoOHOCTE OOBACHUTH CBOKO 35.57) 3adanue 18)
M TOYKY
9 3pEeHUsl, UCTIOTH30BATh
aJIcKBaTHBIC
SI3BIKOBBIE CPEICTBA
Tema 1.6. CnocoOHOCTD
Hauana chopMyIIHpoB
MaTeMaTH4e aTh
CK IT JI0Ka3aTeIbCTBO Bonpocwt ons
oro 1 pelieH 9K3aMeHa
aHaM3a. s, (n.6.1)
[Tpousson MIPEIOCTaBUTh apPTyMEHTHI Pasnoypoenes
Has u e€ bie




MPUMEHEH CriocoOHOCTH Yemnwoii 3a0ayu u
ue. J12 NPOAHATM3UPOBATh  HCTOPUIO | Onpoc 3a0anus
pa3BUTHS MaTeMaTUKU u (n.5.1, (n.6.3,
CcoOTHECTH €€ C  HaydHo- 80NpPOCHl eéapuanm 1-2,
TEXHUUYECKUM 58-65) 3ad0anus 1-5,
IPOTrPECCOM 13)
Crioco6HOCTh OPUMEHSTh
114 MPOU3BOAHYI0 MPHU PEHICHUU
3aga4
Crioco6HOCTh
Tema 1.7. I AHATIU3UPO 5 Bonpocei 015
Hurerpan 14 BaThb IIOJyYEHHBIE 3HAaHUA U (B)/ZJZHCI’W ?}’ﬁ?%e”a
U ero MCIOJIb30BATh UX I OMUCAHUS 5.1 e
IPUMCHE pCAIbHBIX y 601’lpO,Cbl Pasnoyposnes
HUE. 3aBHCUMOCTEMH 66-73) PO ——
16 CriocoO6HOCTB 3a0anus
MOJAEPKHU (n.6.3,

BaTb MHTCPCC K ACATCIbHOCTH

sapuanm 1-2,
3a0anus 06, 7,

12)

Pazjnen 2. KomOnHaTopuka, CTAaTUCTUKA U TE€OPHsi BEPOSITHOCTEI.

CnocoOHOCTh MEPEYNCITUTh
oOactu

NPUMEHEHUS  MaTeMaTUKU B Bonpocul ons
9K3aMeHa
(n.6.1)
IT €aJbHOM KW3HU, HA3BaTh . Pasznoyposnes
Tema 2.1. p ’ Yemnorn VP
14 OCHOBHBIX YYEHBIX- ble 3a0a4u U
KomoOunat onpoc
MaTEeMaTHUKOB M MX BKJIaJl B 3a0anus (n.6.3,
OpH Ka. (n.5.1,
HayKy eapuanm 1-2,
80NpPOCHI
CnocoOHOCTh OOBSICHUTH 74-83) 3a0anue 11)
SIBJICHUE
J OKpYKaroIero
1 MH
pa
MaTEeMaTUYECKUM SI3BIKOM
Crioco6HOCTh
TepevmnCI
Tema 2.2. WUTh OCHOBHBIE MAaTEMAaTUUECKUE Bonpocul ons
JIEeMEHTHI I11 MOHATHS, OOBACHUTEL KXKIOE M3 IK3aAMEHA
TEOpPUH HUX, CBSI3aTb JTH TMOHATUS C (n.6.1)
BEPOATHOCTE pearbHBIMU Yemuwui onpoc | Paznoyposnes
Hu SIBJICHUSIMU (n.5.1, ble 3a0a4u u
MaremMaTudec eonpocul 84- 3a0anus
. CnocoOHOCTD
KoM 99) (n.6.3,
chopmynupoB
CTAaTUCTUKH sapuanm
aTh 1-2 sa0
-2, 3a0anue
JI0KAa3aTeNbCTBO 11)
pelieH
us,
MPE0CTABUTh APTYMEHTBI
117 CnocoOHOCTH OMepupoBaTh

MAaTEMATUYCCKHMMHU IIOHATHUAMM:




cpenHee apuMeTHIeCcKoe,
MeauaHa, HanOoJIbIlee U
HaMMEHbIIIEe 3HAUYCHUS, pa3Max,
JUCTICPCHSI, CTAHIaPTHOE
OTKJIOHEHHUE YUCJIOBOTO Habopa

I18

Crioco6HOCTh OnepupoBaTh
MIOHATUSAMM: CIIy4alHBINA OIBIT U
CIIy4aifHOE COOBITHE,
BEPOATHOCTbH CIIy4alHOTO
COOBITHSI

M8

CriocoOHOCThaHATM3UPOBATD,
KJ1accuUIUpPOBaTh,
YIOPSII0YMBATh, OLICHUBATD
HMHTEPIPETUPOBATH
uH(OPMAIIHIO, [TOTy4aeMyIO U3
pa3IMYHBIX HCTOYHUKOB

Pa3nea 3. 'eomerpus.

Tema 3.1.
IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTB
e.

I114

CrocoOHOCTE
obnactu IPUMEHEHUs
MaTeMaTUKHU B peabHOI
JKM3HU, Ha3BaTh OCHOBHBIX
YUEHBIX-MAaTEMAaTUKOB H UX
BKJIA]] B HAYKY

MNCPCUUCIINTD

119

Crioco6HOCTh OnepupoBaTh
HNOHATUAMM: TOUKA, IIpsimMas,
IUIOCKOCTB, IPOCTPAHCTBO,
JIBYI'PaHHBIN yTOJI,
CKPELIUBAIOIINECS TIPSMBIE,
NapajuIeIbHOCTb U
MEPIEHIUKYIISIPHOCTD MIPSIMBIX U
IIJIOCKOCTEM, IOl MEXIY
IIPSAMBIMH, YTOJI MEXIY HPSIMON
1 TUIOCKOCTBIO, YTOJI MEXKAY
IIJIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH 0 IJIOCKOCTH,
PacCTOSIHUE MEXKIY IIPSIMBIMH,
PAacCCTOSIHUE MEXKIY
IIJIOCKOCTSIMU

M9

Crrioco0HOCTH OOBSICHUTE CBOKO
TO‘-IKy 3peHI/ISI, HCIIOJIb30BaThH
aJICKBaTHBIC SI3BIKOBBIE CPE/ICTBA

JI3

CniocoOHOCTH cienaTh 4YepTex K
3aJJaHHUIO, CTPYIIUPOBATH
HECKOJIbKO reOMETPHUYECKIX
¢buryp, cpaBHUBATb
TIOJTyYECHHBIE PE3YIIBTATHI C
MMOCTaBJIEHHOI 3agauei

M5

CnocoOHOCTh BBISABIIATE
MPUYNHHO-CJICICTBEHHBIC CBS3U
U aKTyaJIu3upoBaTh  3ajady,
BBIJIBUTaTh TUIIOTE3Y ee
pelleHus, HAXOIUTh APTYMEHTHI
I JOKa3aTeabCTBAa  CBOHMX
YTBEPKICHHI, 3aJ1aBaTh

Yemmuwuit onpoc
(n.5.1,
sonpocwl 100-
118)

Bonpocwi
ons
9K3aAMeHa

(n.6.1)

Konmponvn

as paboma

(n.6.2,

eapuanm 1-

2,

3a0anus 16,17)
Pasnoyposnegul
e 3a0ayu u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 9)




napameTpsl u KpUTEpUU
pelieHus
Tema 3.2. CriocoO6HOCTh OIIEPUPOBATH
Koopaunarer | 1113 MIOHSTUSIMH: MPSMOYTOJIbHAs
U BEKTOPBHI. cucreMa KOOp/MHAT, Bonpocwv
KOOpJMHATBl TOYKH, BEKTOp, | Yemmuwui onpoc | oas
KOOPJAUHATHI BekTOpa, | (n.5.1, 9K3AMEHA
CKQJIIPHOE NPOU3BEICHUE, Yyroyl | gonpocsl 119- (n.6.1)
MEXKAy  BekTopamu, cymma | 131) Koumponvn
BEKTOPOB, MpOU3BeIeHNE as paboma
BEKTOPA Ha YHCJIO (n.6.2,
M4 Cnoco6HOCTh eapuanm 1-
IJIAHUPOB 2,
aTh CAMOCTOSITEIIbHBIN TTOUCK 3a0anus 18-20)
METO/IOB
pelieHus TPaKTHYeCKHX 3a7a4
JI3 CriocoOHOCTB cAeNaTh YepTex K
3aJJaHuIo, CTPYIIUPOBATH
HECKOJIBKO re€OMETPHYECKIX
buryp, cpaBHUBAThH
MOJyYeHHBIE  pPEe3yJbTaThl  C
OCTaBJICHHOM 3a1adei
Tema 3.3. I110 | CnocoGHoOCTh
MHororpanx Mepeyunct
U KU U ATh OCHOBHBIC TIOHSATHUS O Bonpocsi ona
KpYTJble IUIOCKUX M TPOCTPAHCTBEHHBIX ) SK3AMEHA
Tena. Yemuwuii onpoc (n.6.1)
burypax, | (n.5.1,
OIMCHIBATh UX CBOICTBA eonpocwl 132- Pasnoyposnes
I11 CnocoOHOCTH 198) ble 3a0ayu u
chopMyIupoB 3a0aHUs
aTh (n.6.3,
JI0Ka3aTelbCTBO pelieHus, sapuanm 1-2,
IIPEJIOCTABUTh APTYMEHTHI 3a0anus 8,
1 CriocoOHOCTB OTIepUpOBAaTh 14, 15, 20)
MOHSTUSIMH: IBUKEHHE B
IPOCTPaHCTBE, MOA0OHbIE
Gburypsl B IpOCTPAHCTBE;
UCIOJIb30BaTh OTHOLIEHHE
IJIOIIAZEN TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX GUTYp TPU
pelIeHUH 3a1a9
M4 Crioco6HOCTD
TUTAHUPOB
aTh CAaMOCTOSITETbHBIN MOUCK
METO/IOB
pelIeHus MPaKTHYECKHX 3a7ad
J1 Crioco6HOCTb O0BSICHUTh

SIBJICHUE
OKPY>KaIoIIEero MUpa
MaTEeMaTUYECKUM SI3bIKOM




3.2 CpencrBa, npuMeHsieMble [JIs1 OLIEHKH YPOBHS IPAKTHYECKOH MOATr0TOBKH

Kpatkoe Kox HanmenoBanue o1ieHOYHOTO
HaMMCHOBAaH CpencTBa U IIPEACTABIIEHUE €TI0 B
pe3yi
ue pasjena | o [Tokazarens oBnajeHUs ®OC
(Monyist) / 5 pe3yabTaTaMu 00y4eH s T - -
TeMEI o0yue eKYIIH POMEXYTOUHAS
npeaMera HUS KOHTPOJIb aTTecranus
Pasznea 1. Anreopa
Crnoco6HOCTH IIPUMEHSITh
CTaHJIapTHbHIE MIPUEMBbI
pelIeHHs] PalMOHATBHBIX |
I3 | MPPAIMOHATBHBIX,
MOKa3aTeIbHBIX,CTETICHHBIX, Koumponvha
Tema 1.2. TPUTOHOMETPUUYECKUX 1 paboma
PazButue YpaBHEHUH U Camocmos (1.6.2
TIOHSATHSA O HEPABEHCTB menb Hasi sapuanm 1-2
)
YHCIIE. MI1 CrnocoOHOCTH BHIOMpATH padoma sadanus 1-3)
[TpakTHaecko ONTHUMAJIbHBIC TYTH PEUICHUS Nel(n.5.2 P
Ne C GHOCTH OOHApYKHBaTh | 6apuanmul 1- asnoyposIeseie
Hstue No
ZeL 32a c 1oco Pyx 2) 3a0a4u u 3a0aHus
CBSI3M MEXKIY AUCIHUILUIMHAMU, (n.6.3, eapuanm
HUCITOJIb30BATh 1-2 3adanue ]9)
JI4 | mareMaTH4eCcKHe MPUEMBI TIpU '
pelieHnn 3agad W3 JIPYrux
HayK MU B TOBCEIHEBHOI
KHU3HH
CrocoOHOCTh CTPOUTH
4 rpad¥Ki MHOTOUJIEHOB C
UCIOJIb30BaHUEM allnapaTa
MaTeMaTHYECKOT0 aHAJIN3a
Camocmosm
Tema 1.3. CrocoOHOCTh OCYIIECTBIIATh
OYHKINH U MO3HABATENBbHYIO, Y4eOHO- &0 HaA Ronmponenas
r };(1)I/IKI/I M3 I/ICCJ'IG,ZLOBaTeJ'ILCK’ u paboma paboma
P ' o No2(n.5.2 (n.6.2,
[TpakTHdecko MIPOEKTHYIO IEATEIHHOCTD
sapuarmul 1- sapuanm 1-2,
e 3ansTue Ne CrnocoGHOCTh
2) Teopueckoe | 3a0anus 4-6)
1 MI11 | knaccupuuupoBath CBOM
3a0anue(n.s.3)
3HAHUS
CriocoOHOCTh TIAHUPOBATH
JI7 | caMOCTOSITENIbHYIO
JeSITeITbHOCTD
CriocobHOCTh  OOHapYXHUBATh
CBSI3U MEXIY JAUCIUTUIMHAMH, Konmponvnasi
UCIOJIb30BATh
Tema 1.4. MaTeMaTU4YeCKue MPUEMBI ITpU paoma
Kopuu, 714 (n.6.2,
PCHICHAN  3allad U3 APYIUX | Cuyiocmonm sapuanm 1-2,
CTETICHU H =
Hayk # B IMOBCCAHCBHOM | 40404 sadanus 7-15)
rapuMeI.
norapud KA3HA paboma Pasnoyposnesvie
[IpakTruuecko Ne3(n.5.26ap 3a0ayu u
e 3ausTHe Ne CrocobHOCTE OCYIECTBIATE, | 1ygpmp; 1-2) 3aoanus (n.6.3,
1-3 Mo | KOHTPOTHPOBATH 1 sapuanm 1-2,
KOPPEKTUPOBATh CBOIO sadanus 10
ACATCIIbHOCTD 16. 17 19)
M7 Croco0OHOCTh BBIIBUTATH




Kpartkoe
HAaMMEHOBaH
ue paszjena
(Momyist) /
TEMBI
npeaMera

Kon
pe3yn
pTaTa
oOyue

HUS

Tloka3zarens oBiIageHUA

HanmenoBanue o1ieHOYHOTO
CpEACTBA U MPEJICTABICHUE €T0 B
DOC

pe3yiabTaTaMu 00y4eHus

Texymmit
KOHTPOJIb

IIpomexxyrounas
aTTecranus

HOBBIE HJICH, ITpEJIaraTh
OPUTHHAJILHBIC ITOIXO/IbI U
penieHus1, CTaBUTh MPOOIEMBI
Y 3aJ1a4H, JIOMYCKAIOIINE
aTbTECPHATUBHBIC PEIICHUS

I15

CnocoOHOCTh TPUMEHSITh
CTaHJapTHbBIC TPUEMBI
peuieHus paluoOHAIbHBIX U
HUPPALMOHATIbHBIX,
[I0Ka3aTeIbHbIX, CTEICHHbIX,
TPUT. YpaBHEHHUI U HEPABEHCTB

I16

CnocoOHOCTh COCTABIIATH
BBIPKCHUS, YPABHCHHSI,
HEPAaBCHCTBA U UX CHCTEMBI 110
YCJIOBHIO 33]1a4H, HCCIIEJIOBATh
MOJTyYCHHOE PEIICHHUE U
OIICHUBATH MPaBIONOJ00HOCTh
pe3yabTaToB

Tema 1.5.
OCHOBEI
TPUTOHOME
TpH U.
IIpaxTruec
KO¢
3aHsTHE No
1

I15

Cnoco6HOCTh

MpUMEH
ATb CTaHJApPTHBIC IMPUEMBbI
pelIeHus]  palMOHAIBHBIX U
HppaurOHAJIbHBIX,
MOKa3aTeNbHBIX,

CTCIICHH
bIX, TPUTOHOMETPUYECKUX
YpaBHEHUU U
HEPaBEHCTB

M7

CrocoOHOCTD
HOBBEIE HJIIEH, npearaTh
OpI/IFI/IHaJ'II)HBIe II0aX0Obl nu
pelleHus, CTaBUTh MPOOIeMBbl U
3a/1a4H, JIOITYCKAIOTITHE
aIbTepHATHBHBIC PEIICHUS

BbIJIBUI'aTh

JI8

CnocoOHOCTh

00CyX/1aTh,
HCCIIEN0BATH SIBJICHUSA B
MpoIECcce KOJUTEKTUBHOM

paboThI.
CrocoOHOCTE

OpPTaHHU30BbI

BaThb JCATCIIBHOCTD B

Camocmoam
elb Hasl
paboma
Ned(n.5.2
eéapuanmul 1-
2)

Pasznoyposnes
ble 3a0ayu U
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 18)




COTPYJIHUYECTBE CO

CBEpPCTHUKaMH
CriocoO6HOCTD
Tema 1.6. aHaJIM3UPO
Hauana 1114 BaTh IIOJYyYEHHBbIC 3HAaHUA H
Camocmosme | Paznoypoenes
MaTemMaTruye MCIOJIb30BATh UX JJIS OMUCAHUS
K OO CAUTBHLIX JIb Hasl ble 3a0a4u U
p . paboma 3adanus (n.6.3,
aHayu3a. 3aBHCHMOCTEH
No5(n.5.2 sapuanm 1-2,
[TpousBonHa CrocoOHOCTh  OCYIIECTBIIATD,

.. eéapuanmul 1- | 3a0anus 1-5,
aueé KOHTPOJIMPOBATH U 2) 13)
IIPUMEHEHHE M2 KOPPEKTUPOBATh CBOIO
. JIESITEIbHOCTD
[TpakTyeck CriocoOHOCTB
0€ 3aHsATHE Ml11 BbIOMpaA
Ne 1 Th ONITUMAJILHBIC ITYTH PEIICHUS

CnocoOHOCTD
Tema 1.7. aAHAITN3UPO
WNurerpan u 1114 BaTb IIOJyYCHHbIE 3HAHUA U Camocmosm Pasznoyposnes
ero MCIIOJIb30BaTh UX JJI ONUCAHUS | e1b Has ble 3a0a4u u
MIPUMEHEHHE peanbHBIX paboma 3aA0aHUsL
: 3aBUCUMOCTEMN No6(n.5.2 (n.6.3,
[IpakTuueck JI5 CnocobHocTh  pabotatb ¢ | eapuanmol I- sapuanm 1-2,
0€ 3aHsTHE y4eOHOW NHMTeparypoi, pemars | 2) 3a0anus 6, 7,
Ne 1 yIpa>kHEHUs 110 00pasIy 12)

Crioco6HOCTb

M1l BbIOMpaA

Th OINITUMAJIBHBIC ITYTHU PCIICHUA

Pa3nen 2. KomOuHaTopuka, CTAaTUCTHKA U TEOPHUS BePOSITHOCTEN.

Tema 2.1.
Kombunat
OpH Ka.
[IpakTruec
KO¢

3agaTue Ne
1

CnocoOHOCTh OIIMCBLIBATH
TIPOIIECCHI u
118 SIBIICHHUS,
HMMEIOIIHE
BEPOSITHOCTHBIH XapaxTep,
BBIABIIATD
CTATUCTUYECKHE
3aKOHOMEPHOCTH B pPEaIbHOM
MUpE
CnocoOHOCTh
Ml11 BbIOMpa
Th ONTUMAJIbHBIC ITYTH PEIICHHUS
CrrocoOHOCTE
IPUMEHS
JI9 Thb
MOJTyYCHHBIC 3HAHUS

npobemM

Camocmosm
enb Has
paboma
Ne7(n.5.2
eéapuanmul 1-
2)

Pasznoyposnesuol
e 3a0a4u u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 11)




M7 CnocoOHOCTh BBIJIBUTaTh HOBBIC
ujeu, npeiaraTh
OpPUTMHAJbHBIE  TMOAXOABI U
pellleHus, CTaBUTh MPOOJIeMbl U
3aJauy, JIOTyCKAIoIne
albTepHATHBHBIC PEIICHUS
CriocoO6HOCTB OTIHCHIBATh
II8 MPOLECCHI u
SIBJICHMUS,
HUMEIOLIIE
Tema 2.2. BEPOATHOCTHBIN Xapaxrep,
DIIEMEHTBI BBISBJISTD Camocmosm | Pgsnoyposneswi
TEOpPUH CTAaTUCTUYECKUE elb Hasl e 300aul u
BEPOSATHOCTE 3aKOHOMEPHOCTH B pealbHOM | paboma sadanus (n.6.3,
nu MUpe Ne8(n.5.2 eapuanm 1-2,
MaTeMaTHiec CnocobHocts  ompenensats | eapuanmul 1= | 3q0anue 11)
K OH 1114 OLIEHUBATh 2)
CTaTHCTHUKH. BEPOATHOCTH
IIpakTruecko HACTYILICHUS coOBITHI B
e 3ausTue No CUTYaIUsIX
1 CrocoOHOCTh OIIEpHPOBATH
117 MaTeMaTUYECKUMU TTOHATHUIMU:
cpenHee apupMeTuIecKoe,
Me/MaHa, HauOoJbllee U
HaWMEHbIIIEE 3HAUCHUS, pa3Max,
Jucrepcus, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOT0 Habopa
CnocoOHOCTb OCYILIECTBIIATH,
M2 KOHTPOJINPOBATh u
KOPPEKTUPOBATh CBOIO
JIeATEITbHOCTh
CnocoOHOCTb
JI9 [IPUMEHS
Th
MOJTyYEHHBIC 3HAHUS B
npoOemM

Paspnen 3. 'eomerpus.

Tema 3.1.
IIpsimMble 1
IUIOCKOCTH B
IIPOCTPAHCTB
e.

I11 CnocoOHOCTh  cOPMYIHUPOBATH
JI0Ka3aTeIbCTBO
pemeHHs
, IPEIOCTaBUTh aPTyMEHTHI
I110 CnocoOHOCTD
nepevynci
ATh OCHOBHBIE TIOHSATHS O
IUIOCKUX U TPOCTPAHCTBEHHBIX
durypax,
ONMUCHIBaTh UX CBOWCTBA
I114 | CnocoGHOCTh IIPUMEHSITh
W3y4YCHHBIC CBOICTBa
reoMeTpuuecKkux  Guryp u
hopMyITBI B peaTbHBIX

Camocmosm
el Has
paboma
No9(n.5.2

Konmponvn
as paboma
(n.6.2,
eéapuanm I-
2,




IIpakTrHuecko
e 3agaTue Ne
1

KU3HCHHBIX
CUTyalusax

M5

Cr10cOOHOCTE BBISIBIISTD
PUYMHHO-CJIEICTBEHHBIE CBA3U
U aKTyaJIM3UPOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€
peleHHs, HAaXOIUTh apTyMEHThI
JUIS I0KA3aTeIbCTBA CBOMX
YTBEPKICHUM, 33/1aBaTh
napaMeTpsl U KPUTEPHUU
pelLieHHs

M2

CriocoOHOCTE

OCYIIIECTBIIS
Th,
KOHTPOJIMPOBATH 51
KOPPEKTHPOBATh CBOIO
eI TEIILHOCTD

JI3

CnocoOHOCTh cliesiaTh YePTEK K
3aJJaHUIO, CTpyNIUPOBATH
HECKOJIBKO r€OMETPUUYCCKUX
¢uryp, CpaBHHBATh
MOJTy4YEHHBIE PE3YJbTAThI C
IMOCTaBJICHHOM 3a7auecit

JI5

CnocoOHocTh  paboTath €
yueOHOIl nuTeparypoii, pemarb
yIpa)xxHEeHUs 10 o0pasiy

eéapuanmol 1-
2)

3a0anus 16,17)
Pasznoyposnesuol
e 3a0a4u u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 9)

Tema 3.2.
Koopaunar
Bl U

BEKTOPBI.
IIpakTrHuecko

e 3aggaTue Ne
1

I114

CriocoO6HOCTB

pacrno3HaB
aTh TeOMEeTpUuYecKue QUrypbl
Ha 4Yeprexax, MOJEIAX, B
peaibHOM
MUpe

I114

Crioco6HOCTb IPUMEHSTh
W3Y4YEHHBIC CBOICTBa
reoMeTpuueckux  Guryp U
hopMyIBI B peaTbHBIX
YKU3HEHHBIX

CUTYaIHsIX

I113

Crioco6HOCTD OIepUPOBATh
HNOHATUSAMU: MpAMOYTOJibHas
cucrema KOODP/IMHAT,
KOOpJAWHATbl TOYKH, BCKTOP,
KOODPIMHATHI BEKTODA,
CKaJSIPHOE TPOU3BENICHUE, YTOJl
MEXIy  BEKTOpaMH, CyMMa
BEKTOPOB, HPOU3BENICHUE
BEKTOPa Ha YHCIIO

Camocmosme

Jb Hasl

paboma
NelO(n.5.2
eéapuanmol 1-
2)

Konmponvn

as paboma
(n.6.2,
eéapuanm I-

2,

3a0anus 18-20)




M12

CriocoOHOCTH
JIEMOHCTPHUPOBATH
LEJICYCTPEMIIEHHOCTD B
MIOMCKAX U MPUHATUH PELICHUI,
Pa3BUTOCTH

MIPOCTPAHCTBEHHBIX
MPEJCTaBICHUI

JI3

CnocoOHOCTh cliesaTh YePTEkK K
3aJJaHMIO, CrpyNIupoBaTh
HECKOJIBKO r€OMETPUUYECKUX
¢buryp, cpaBHUBATb

MOJIYYCHHBIE  pE3yJbTaThl  C
IIOCTaBJICHHOM 3a7a4eii

JIS

Cnocob6HOCTh ~ paboTath ¢
yueOHOW JUTEepaTypo, pelaTh
yIPaKHEHUS 110 00pasily

Tema 3.3.
MHororpan
HU KU U
KpyTJible
Tena.
[IpakTruecko

e 3ausaTtue Ne
1

I114

CrocoOHOCTE

pacro3HaB
aTh TEOMETPHUYECKHE (QUTyPBI
HA dYepTexax, MOJCIIX, B
pealbHOM
MUPE

IT12

CrocoOHOCTE
W3YYCHHBIC
TC€OMETPHYCCKUX
bopMyIibL B
JKM3HEHHBIX
CUTYaITUSIX

MIPUMEHSTH
CBOUCTBA

buryp u
pealbHBIX

IT11

Crioco6HOCTb
TOHSATHUSIMH:
IPOCTPAHCTBE,
burypsl B IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOUICHUE
IJIONIaZe  TMOBEPXHOCTEW U
00BbeMOB MOAOOHBIX (UTYp MPHU
peleHny 3a1a4

OIIEPUPOBAThH
JOBHUKCHUC B
[MOA0OHBIE

M7

Cr1ocoOHOCTE
HOBBIC niaeu, npe)maraTL
OPUTHHAJIbHBIC  TOJAXOIBI U
pemeHI/m, CTAaBUTH HpO6.]'IeMI)I nu
3a/1a4H, JIOTyCKAIOIINE
aJ'II)TepHaTI/IBHBIC peHIeHI/ISI

BbIABUI'ATh

M10

CrocobHOCTh ~ TOHUMATh U
MCIIOJIb30BaTh  MPEUMYIIECTBa
KOMaHJHOM U MHAUBUYaJIbHOU
paboThI,  COCTaBIATH  ITUTAH
JIEHCTBUM, PACIPEEIsATh POJIH
C Y4E€TOM MHEHHUH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl
COBMECTHOH pPabOTHI

Camocmosm
elb Hasl
paboma
MNell(n.5.2
eapuanmol 1-

2)

Pasznoyposnes
ble 3a0ayu U
3a0aHUs
(n.6.3,
sapuanm 1-2,
3a0anus 8,

14, 15, 20)




J4

CriocobHOCTh  OOHApYXHUBATh

CBsI3H MCXKOY
JUCHUIIIIMHA
MH, HUCII0JIBb30BAaTh

MaTE€MaTU4YeCKUe IPUEMBI IIPH
peLICHUH 3a1a4 U3

JIpPYruX HAayK U B IIOBCEIHEBHOU
JKU3HU




4 Onucanue npoueaypsl O€cHUBaAHUSA

Pesynbratel 00ydeHHs] MO NUCUUIUIMHE, YPOBEHb CHOPMHPOBAHHOCTH KOMIIETEHUIUN
OIICHUBAIOTCS 1O YETHIPEX OAThbHOMN IIKAJIe OIICHKAMHE: «OTIUIHO», «XOPOIIIOY,
«YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

Tekymias arrectanus Mo AUCIUIUIMHE TPOBOJUTCS C IEJIbI0 CUCTEMATHUYECKON MTPOBEPKHU
nocTkeHU  oOywatomuxca. OObeKTaMH OLEHUBAaHUS  SBISIOTCA: CTENEHb  yCBOGHUS
TEOPETHUUYECKUX 3HAHUU, YPOBEHb OBJIAJICHUS MPAKTUUYECKUMU YMEHUSIMU U HABBIKAMU IO BCEM
BUJaM yueOHOW paldOThl, KAuyeCTBO BBIIIOJHEHUS CAMOCTOSTEIbHOM paldoThl, YyueOHas
JUCUUIUIMHA (aKTUBHOCTh HA 3aHATUSAX, CBOEBPEMEHHOCTH BBIMOJHEHUS PA3JIMUHBIX BHUJOB
3aJJaHuH, MOCEIIaeMOCTh BCEX BUIOB 3aHITUI M0 aTTECTYEMOU TUCIUIUINHE).

[Ipu mpoBeneHUM MPOMEKYTOUHOM aTTECTAI[MU OLIEHUBACTCS JIOCTUXKEHHUE CTYICHTOM
3alJIaHUPOBAHHBIX MO JUCHUIUIMHE PE3yJIbTaTOB OOyueHHUs, 00eCHeuHBAIONINX PEe3YJIbTaThl
OCBOCHHSI 00pa30BaTEbHON MPOrpaMMBI B 1ieioM. OIieHKa Ha 3a4eTe, IK3aMEHE BBICTABIISICTCS C
YU4ETOM OLEHOK, TMOJYYEHHBIX MPU NPOXOXKACHUU TEKyIled aTTecTallud. BricunThIBaeTcs
cpeaHMid Oay C y4eToM OIICHKH, IMOJYyYCHHOH Ha 3adeTe, JK3aMeHEe M OKPYIJIETCS II0
MaTeMaTHUYeCKUM TpaBujiaM (B Cly4ae CHOPHOTO pe3ylbTaTa, HpPHU BBICTABICHUU OIEHKU
pelieHne TPUHUMAETCS UCXO/IA U3 PE3yIbTAaTOB 3aUeTa, IK3aMEeHa).

Kpurepuu onieHuBaHus YCTHOTO OTBETA

(OLIEHOUYHBIC CPENICTBA: cobecedosanue)

5 6a/1710B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MPOIIECCOB H3yYaeMOU MPeIMETHON
00J1acTH, OTJIMYAETCSl TIIYOMHOW M TOJHOTOW PACKPBITUS TEMBI, BIIAQJICHUE TEPMHHOJIOTUYCCKHM
amnmapaToM; yMeHHE OOBSCHATH CYIIHOCTb, SIBJICHHH, MPOIECCOB, COOBITHH, JAeiaTh BBIBOABI H
00001IeHUs, J1TaBaTh apryMEHTHUPOBAHHBIC OTBETHI, NPUBOJAUTH INPUMEPBI; CBOOOTHOE BIIAJICHHE
MOHOJIOTHYECKOH PeUbl0, JIOTHYHOCTh M TOCJIE0BATEILHOCTh OTBETA; YMEHUE MPHUBOANTH MPHUMEPHI
COBPEMEHHBIX Mpo0sIeM U3yyaeMoil 06JacTu.

4 fanna - oTBET, OOHAPYKMBAIOIIUN TMPOYHBIE 3HAHWUS OCHOBHBIX IPOIIECCOB H3y4aeMOM
NpeIMeTHOW 00IacTH, OTJIWYaeTcs TIYOMHOW U TIOJTHOTOM pacKphITHS TEMBI, BIIAJCHHE
TEPMUHOJIOTHUECKUM aNlapaToM; yMEHHE OOBSICHSTH CYIIHOCTb, SIBICHHM, IMPOIECCOB, COOBITHH,
JenaTth BBIBOABI W O0OOINEHHWSA, [aBaTh apryMEHTHPOBAHHBIE OTBETHI, MPHUBOJIUTH MPHUMEPHI;
CBOOOJTHOE BJIaJIECHUE MOHOJIOTHYECKOW pevbl0, JIOTHYHOCTh U IMOCIIENOBATEIBHOCTh OTBeTa. OHAKO
JIOITyCKAeTCs OIHA - IBE HETOUHOCTHU B OTBETE.

3 Gamna — OTBET, CBHUJCTEILCTBYIOIIMHA B OCHOBHOM O 3HAHHWU IIPOIECCOB H3ydaeMOU
OpeMETHON 00JacTH, OTIMYAIOIIMICSA HEIO0CTAaTOYHOH TIJIyOMHOM M TOJHOTOM PacKpbITHS TEMBI;
3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHUH; C€Ia00 CPOPMHPOBAHHBIMUA HABBIKAMH aHAJIM3a SBICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HEIOCTaTOYHO  CBOOOTHBIM  BJIAZICHWEM  MOHOJOTHYECKOW  peYbi0,  JIOTHYHOCTBIO M
MOCJIEI0BATEIbHOCTBIO OTBETa. JIOMyCKaeTCsl HECKOJIBKO OIMIMOOK B COAEp)KaHUU OTBETa; HEYMEHHE
MIPUBECTH MIPUMEP Pa3BUTHSI CUTYAINH, IPOBECTH CBS3b C IPYTHMH aclleKTaMH H3y4aeMoi 001acTH.

2 faju1a — OTBET, OOHAPY)KMBAIOLNI HE3HAHUE MPOLIECCOB M3y4aeMoil MpeIMeTHON 00JacTH,
OTJIMYAIOMINKACS HETTYOOKMM pAcKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMU ~ HAaBBIKAMU  aHalM3a  SBJCHHM,  TPOIECCOB, HEYMEHHEM  J1aBaTh
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHHEM MOHOJIOTHYECKOW PEUbI0, OTCYTCTBHEM JIOTUYHOCTH
U TocienoBaTeabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKM B COJIEp)KAaHMM OTBETa; HE3HaHHE
COBpPEMEHHOM npolaeMaTuk u3yyaemMon o0IacTH.



Kpurtepun oneHuBaHusi NHCbMEHHOM padoThI
(OLIEHOYHBIE CPENICTBA: KOHMPOAbHASL paboma, camocmosmens Has paboma,).

5 6a.1710B — CTYJCHT MOJHOCTBIO BBINOJHUI PabOTy, TOUYHO OINPEAETIUB €€ COAepKaHue U
COCTaBIISAIONIME. B JOrMYecKHuX pacCyKACHUSAX W OOOCHOBAaHUM pEUICHHS HET NpoOeNoB U
omunOOK, BBIBOABI 000CHOBaHBI. CTYAEHT BIaJ€eT HABBIKOM CaMOCTOSATEIbHOW pabOThl IO
3aJJaHHOM TeMe; METOAaMHU U IPUeMaMU aHAJIN3a TEOPETUUECKUX M/HITH MPAKTHUYECKUX aCIEKTOB
uzydaeMoil obnactu. MaKTUYECKUX U MATEMATUYECKUX OIIUOOK, CBSI3aHHBIX C MOHMMAaHHUEM
MaTepuaia, HeT; Tpadudecku padora oopmiieHa IPaBHILHO.

4 Oanna - paboTra XapaKTEPHU3YeTCs CMBICIOBOM IE€IbHOCTBIO, CBSI3HOCTBIO U
MOCIIE0BATEIbHOCTRIO M3JIOKEHHUS; NOMylleHo He Oonee 1 omubku mpu pemenuu. Pabora
BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS ILIaroB peLIeHHs HenocTaToyHbl. He Bce BBIBOJBI
caenaHbl u/uinm 000cHOBaHbI. DAaKTHUYECKUX OIIMOOK, CBS3aHHBIX C MOHMMaHHEM Marepuala,
Het. Jlomymiensl oiHa-1Be OMMOKK B ohopMiIeHnn paboTHI.

3 0aj1a — CTYJCHT [IPOBOJUT IOCTATOYHO CAMOCTOSATEIbHBIN aHAIN3 OCHOBHBIX 3TAIOB U
CMBICIIOBBIX COCTaBJSIIOIIMX palOOTHI; MOHMMaeT 0a30BbIE OCHOBHI MaTepuaia. PerneHue
PacKpBITO HE MOJHOCTHhIO, 0OOCHOBAHMS IIIarOB PEIICHUS HEIOCTaTOYHBbI. BBHIBOABI HE CclemaHbl
W/ BBIBOJBI He 0OOCHOBaHbI. JlomymieHo He Oojee 2 ommMOOK B pEHICHWH, OQOPMIICHHU
paboThL.

2 Gasna - pabora mpeacTaBiIseT coOOW pemieHne O0e3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, 000cHOBaHM. He packpeiTa CTpyKTypa M TEOpPETUYECKasi COCTABIISIONIAST TEMBI.
BriBonbl oTcyTcTBYIOT. [JomymieHo Tpu uiau Oojiee TpexX OLIMOOK B PElICHUH, B OPOPMIICHUU
paboThL.

KpnTeplm BBICTABJICHHUS OCHKHU CTYJACHTY Ha 3ayere/ IK3aMeHe

(OLIEHOUHBIE CPENICTBA YCMHbIL ONpOC 6 popme omeemos HA B0NPOCHl OUNEMO8,
BbINOIHEHUE NUCOMEHHBIX PAZHOYPOBHEBBIX 3a0aH U 3A0AHULL)

Onenka no
MIPOMEXKYTOUHON XapakTepucTrka KadecTBa chOPMUPOBAHHOCTHA KOMITETCHITHI

aTTeCTalluu

CTyneHT AeMOHCTpUpPYeT CHOPMUPOBAHHOCTH JTUCHIUTLTHHAPHBIX
KOMIIETEHIIMH Ha MPOJBUHYTOM YpOBHE: OOHAapYyXHBaeT
BCECTOPOHHEE, CUCTEMAaTHUecKoe U TIIyOOKOe 3HaHuE y4yeOHOro
«3a4TeHOY / Mmarepuaia, YMEET TECHO YBS3bIBaTb TEOPHUIO C TMPAKTHUKOM,
«OTIHYHO CBOOOJTHO CHpaBISIETCS C 3aJadyaMH, BOMPOCAMH W JIPYTUMHU
BUJAMU NPHUMEHEHMs 3HAaHUH, TNpHYEeM He 3aTpyIHseTcs C
OTBETOM npu BUJION3MCHCHUN SaI[aHI/IfI, IMMpaBUJIBHO
00OCHOBBIBAaET MPHUHATOE pEIICHUE, BIaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU U ITpUEMaMHA

BBITIOJTHCHHA MPAKTHYCCKUX 3a1a4.

CTyneHT AeMOHCTpUpyeT CHOPMUPOBAHHOCTH TUCIUTIIUMHAPHBIX
«3auTeHo» / KOMIIETEHIIN Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHUS, YMEHUS
«XOpOILIOY» OCBOCHBI, HO  JIOMYCKAIOTCS  HE3HAYUTENIbHBIC  OIIMOKH,
HETOYHOCTH, 3aTPYyJAHEHUS TMpPU aHAIUTHYECKUX OIepalusx,
MEepEeHOCEe 3HAHUM 1

YMEHUH Ha HOBBIC, HECTAHIaPTHBIC CUTYAITUH.




«3a4TeHO» /
«YIOBJICTBOPUTEIIBHO»

CryneHT AeMOHCTpHpYET c(hOpMHUPOBAHHOCTH MUCIMUIUTMHAPHBIX
KOMITCTCHIIM Ha IIOPOTOBOM YPOBHE: HMEET 3HAaHHS TOJBKO
OCHOBHOI'O MaTepuana, HO HE YCBOWJI €ro JeTajei, B Xoje
KOHTPOJIBHBIX ~ MEPONPHATUI  JOIYCKAIOTCSl  3HAYUTEIbHBIC
OLINOKH, HEJ0CTaTOYHO IIpaBUJIbHbBIE (bopMyIHPOBKH,
HapYIICHHUs] JIOTUYECKOW IOCJICAOBATEIEHOCTH B  H3JIOKCHUU
OPOTPaMMHOTO MaTepHalla, HWCHBITBIBACT 3aTPyJHEHHS MpU
BBIIIOJTHEHUM ~ NPAKTUYECKUX  pabOT, TMpH  ONEPUPOBAHHUU
3HAHUSIMH U YMEHHUSMU

IIPU UX IEPEHOCE Ha HOBBIE CUTYAIIHH.

«HE 3a4TeHO» /
«HEYIOBJICTBOPUTEIIBH
o»

CryneHT AeMOHCTpUpYyeT C(OPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIMI Ha YpPOBHE HMKE IIOPOTOBOIO: BBISBISETCS MOJIHOE
WM TPAKTUYECKH IIOJIHOE OTCYTCTBUE 3HAHUM 3HAYUTEIIbHOU
4acTW  NOpPOrpaMMHOrO0  MaTepuana, CTYACHT  JOIyCKaer
CYyILIECTBEHHbBIE

OIMOKH, HEYBEPEHHO, C OOJNBIINMH 3aTPYJHCHUSMHU BBITIOTHSICT
MpaKTH4eCKHe paboThl, yMEHUS U HABBIKK HE C(HOPMUPOBAHBI.




5. HpI/IMepbl OLHCHOYHBIX CPEACTB IJisl MIPOBEACHUA TEKymeﬁ arrecraluu

5.1 Bonpocsl 111 codeceoBanus (YCTHOTO OIPOCa):

1.

2.
3.

HB©Oooo~NOo O A

13.
14.

15.
16.

17.
18.

19.

20.
21.
22.
23.
24.

25.

26.
27.

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

35.
36.

37.
38.

0.
. Kakyro ¢yHk1uio Ha3pIBaloT cTeneHHON (DyHKITUEH ¢ 1ebIM oka3aTeneM?
12.

Kaxkue gncia Ha3pIBatOT APOOHBIMH?

Kakue onepanuy BHIIOIHSIOTCA HA MHOKECTBE PALIMOHATIBHBIX YHCe?
BepHo nu yrBepxAcHUE:
a. Ecuun HarypanbHOe yKcio AeauThbes Ha 6, TO OHO JENHUTCS Ha 3;
b. Ecnu cymma AByX 4McCen 4ETHOE YUCIIO, TO KaXK/I0€ ClIaraeMoe YeTHO;
C. Ecuum npousBenenue IByx 4ncesl paBHO HYJIIO, TO Kbl MHOXKHUTENb PABEH HYIIIO;
d. Ecnu ky0 HEKOTOPOTO YMCIIA IEUTCS Ha 8, TO 3TO YUCIIO YETHO?
Kakoe uncio Ha3pIBatOT HAUMEHBIINM (HauOOJIBIINM) 3HaYeHHE (PYHKIIMK Ha MHOKECTBE?
Kakyro (pyHKIMIO Ha3bIBAIOT YETHON (HEYETHOM)?
Kakum cBolicTtBoM 00s1aaeT rpaduk 4eTHOU (HEYeTHOM) QyHKIHH?
CdopmynupyiiTe MpU3HAK MOCTOSHCTBA/BO3paCTaHsl/yObIBaHUS (DYHKIIHH.
Kakyro Touky Ha3bIBalOT TOUKONW MakCcUMyMa (DyHKIIUK? TOUKOM MUHUMYMa (QyHKIU?
Kakyro ¢pyHKIMIO Ha3bIBAIOT CTENIEHHON (PYHKIIMEH ¢ HATYpaIbHBIM MTOKa3aTeaem?
Cdopmynupyiite cBoiicTBa QyHKIMHN y = X"

Kaxas durypa sisiercs rpadpukom GpyHKIuu y = X°?

Coopmynupyiite cBoiictBa ¢pyHkimu y =x", n € N.

UTto Ha3bIBAIOT KOPHEM N-i CTeTIeHH U3 yucia a, rae n € N, n > 17

I1py KaKKX 3HAYCHHAX a UMEET CMBICT BEIpaenne 2k+1v/a, k€ N?

Yro Ha3pIBaIOT apU(PMETHUECKUM KOPHEM N-i CTENEHHU U3 HEOTPULIATEIbHOTO YHUCIIA a, I/1e
ne N,n>17?

Ipy KaKKX 3HAYCHHAX a UMEET CMBICT BEIpaxkennezkva, K€ N?

Cdopmymupyiite cBoiictBa ynkmun y = 2k+1v/a, ke N.

Cdopmymupyiite cBoiictBa pyHkmmn y = 2/a, k€ N.

CdopmynupyiiTe cCBONCTBA KOPHS N-i CTENEHHU.

Kakyto pyHK1MIO Ha3bIBalOT CTENEHHON (DYHKIMEHN C pallioHaIbHBIM IOKa3aTesieM?
Cdopmynupyiite cBONCTBA CTENIEHU € PAL[MOHAIBHBIM IIOKA3aTEJIeM.

Kakoe ypaBHeHUE Ha3bIBalOT UPPALIMOHAIBHBIM?

O0e yacTi ypaBHEHHs BO3BEIHU B HEUETHYIO cTeneHb. O0s3aTeNbHO M UCXOAHOE U
MOJIyY€HHOE YpaBHEHUS OyyT paBHOCUIbHBIMU?

O06e yacTi ypaBHEHHs BO3BEJH B YETHYIO cTeneHb. O0sA3aTeabHO JIM HCXOJHOE U
MOJIyY€HHOE YpaBHEHHUS OyyT paBHOCUIbHBIMU?

Kak MOXHO BBIIBUTH IOCTOPOHHHE KOPHHU YPaBHEHHUS?

Kakyto TeopeMy U kakoe cie/IcTBHE U3 He€ UCIOIb3YIOT MPU PELIeHUH MT0Ka3aTeIbHbIX
ypaBHEHHI/HEPABEHCTB?

Yto Ha3bIBAIOT JIOTapHU(PMOM MOJIOKUTEIHHOTO YKciia b o OCHOBaHUIO a?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTapHU(PMHUUECKHM TOKAECTBOM?

Kaxoit torapudm Ha3bIBAIOT MECATUYHBIM?

Cdopmynupyiite cBoiicTBa Torapu(MoB.

Kakyto pyHkuuio Ha3bIBaloT jJorapupmMuyueckoit?

ChopmymnupyiiTe cBOCTBA JorapupMUIECKOn (PYHKITUH.

Kakyro Teopemy u kakoe ClIeJCTBHE U3 HEE MPUMEHSIOT NPH PEIICHUH JOrapruPMHUUECKUX
ypaBHEHU/HEPABEHCTB?

Yto Ha3bpIBAIOT YIJIOM B OAMH paauaH?

KaxoBa panuannas mepa yria, pagHoro 1°?

YeMy paBHa JJIMHA AYTH OKPYKHOCTHU panuyca R, conepxaieit o pan?
YTo Ha3bpIBaIOT KOCUHYCOM yTJla IOBOPOTA? CHHYCOM yIJla IOBOPOTAa? TAaHI€HCOM YIJla
nmoBopoTa?



39.

40.
41.

42.
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69.
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78.
79.

80.
81.

KaxoBa ob6nacts onpeneneHust GyHKIHH Y = sin X? y = c0s X?

KakoBa o6nactb 3HaueHui GyHKIUHU Yy = sin X? y = cos X?
Uemy pases sin (a+2nn), tne n € Z? cos (a+27nn), rae n € Z?

KaxoBa ob6nacts onpeneneHust GyHKIun y = tg X?

KakoBa o6nacTh 3HaueHUN QYHKIUH Y = tg X?
Yemy paseH tg (o+2mn), rae n € Z?

Korna rosopsr, uro yroia a ssisercs yriom I uerBepru? Il uerseptu? Il uersepru? IV
4eTBEPTHU?

Kakue 3HaKku UMEIOT CUHYC, KOCUHYC U TAaHT'€HC B KaXKIOW U3 KOOPJAUHATHBIX YETBEPTEN?
Kakue u3 Tpuronomerpuueckux GyHKIMH SBISIOTCA YETHBIMU, a KAKHE - HEYETHBIMU?
Kakyro ¢ yHKIIMIO Ha3bIBAIOT IEPUOTUIECKOM?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM?

Kakoe To1ecTBO CBA3BIBAET TAHIEHC M KOCUHYC OJHOTO U TOTO Y€ apryMeHTa?
Cdopmynupyiite npaBuia, KOTOPEIMA MOYKHO PYKOBOZCTBOBATbCS IPU IPUMEHEHUN
(bopMyn npUBEICHHUS.

Uto Ha3BIBAIOT aPKKOCHHYCOM 4uciia b?

Kakoii Bug umeer popmyna KopHei ypaBHeHUs cos X = 1? cos x = 1? cos x = 1?

[Tpu xakux 3HaYeHHUAX b IMeeT KOpHH ypaBHEHHE Sin X = b?

Yo Ha3bIBAIOT apKCHUHYCOM uucia b?

Urto Ha3bIBAOT apKTaHITeHCOM uucia b?

Hazosure ¢popmyny kopHeil ypaBHeHuUs tg X = b.

Uto Ha3BIBAIOT NMpHpaIIeHueM (QYHKIINHA B TOUKE?

ITo kakoit popmyiie onpenessiioT MTHOBEHHYIO CKOPOCTb?

[To kakoit popmyIie OnpeneNsoT yriioBor K03 puureHT kacaTensHON K TpaduKy ¢ yHKIHH
B TOUKe?

Cdopmynupyiite TeopeMy 0 IpOU3BOJHOMN: 1) cyMMBbl; 2) Ipou3BeIeHuUs; 3) YaCTHOTO.
Kakoii Bus nMeeT ypaBHeHHE KacaTelIbHOW, MPOBEACHHOH K rpaduKy pyHKIUH / B TOUKE C
abcruccoit xn?

CdopmynupyiiTe npu3HaK TOYKM MAKCUMyMa; TOYKM MUHUMYMa.

OnwumuTte, Kak HaiTH HanOoJbIlIee U HAaUMEHbIIee 3HaueHus 1uddepeHupyemMoit GpyHKIuu
Ha IPOMEXYTKE [a; b].

Onumure 11aH UCCIEIOBaHUS CBOMCTB (DYHKIUH.

Kakyro ¢pyHKIMIO Ha3bIBalOT EpBOOOPA3HON JaHHOM (DYHKIIMM Ha 3alaHHOM MPOMEXYTKe?
ChopmynupyiiTe OCHOBHOE CBOMCTBO MTEPBOOOPA3HOM.

Kakyro 3anuch Ha3pIBatoT OOIIKMM BUI0M NepBO0Opa3HbIX (pyHKIMH f Ha 3a1aHHOM
poMexyTKe?

Cdhopmynupyiite npaBuia HaX0XACHUS TIEPBOOOPAZHOM.

Kakyto urypy Ha3bIBatOT KpUBOJIMHEWHOMN Tpaneruei?

[To kakoi#t popmyIie MOKHO BBIYMCIUTD TUIOIIAAb KPUBOJUHEWHON Tpanenun?

UYto Ha3bIBaIOT OMpeeEHHbIM HHTErpajioM pyHkuuu f Ha mpomexyTke [a;b]?

Kakoe paBeHcTBO HazbIBatoT popmyinoit Hetotona-Jleitbuuma?

Onummure, KaKo€ MHOXECTBO HA3bIBAIOT YIIOPSI0OUEHHBIM.

Yo Ha3bIBAIOT EPECTAHOBKONW KOHEYHOT'O MHOYKECTBA?

Kak Ha3piBatOT 1 0003HAa4YaIOT MPOU3BEACHHE MEPBBIX N HATYPAIbHBIX YUCEN?

[To xakoif QopMmylre MOXXHO BBIYMCIMTH KOJMYECTBO MEPECTAHOBOK N-3JIEMEHTHOTO
MHOXkecTBa?

UTo Ha3bIBAIOT pa3MELIEHUEM U3 N JIEMEHTOB 10 k 311eMeHTOB?

I[To xakoii popMysie MOKHO BBIYUCIUTH KOJIHMYECTBO Pa3MEIEHUN U3 N-2JIEMEHTHOTO
MHO€eCTBa 10 K 3J1eMeHTOB?

Yo Ha3bIBAIOT COUYETAHUEM M3 N 3JIEMEHTOB 10 k 311eMeHTOB?

ITo xakoit popmyIie MOKHO BBIYMCIUTH KOJIMYECTBO COUETAHUN U3 N AIIEMEHTOB 110 k
3JIEMEHTOB?



82. Kakyto popmymny HazbiBatoT OmHOM HbloTOHA?

83. ChopmynupyiiTe cBoiicTBa TpeyroibHuka [lackans u OMHOMUATHHBIX KOA((DUIIUEHTOB.
84. Kakue coOBITHS HA3bIBAIOT HECOBMECTHBIMU?

85. Kakoe coObITHE Ha3BIBAIOT OOBEMHEHUEM IBYX COOBITHIA U KaK ero 0003Ha4aoT?

86. Uemy paBHA BEpPOSATHOCTh OOBETMHEHUS JIBYX HECOBMECTHBIX COOBITHI?

87. Kakoe coObITHE HAa3BIBAIOT MEPECEUCHUEM JIBYX COOBITUH M KaK €ro 0003Ha4aroT?

88. Kak MOYXHO BBIUHUCIUTH BEPOSTHOCTh OOBEAMHEHUS ABYX COOBITHI?

89. Kakoe coObITHE Ha3bIBAIOT JOTIOJTHEHUEM COOBITHS U KaK €ro 0003HAYaroT?

90. Kak MOKHO BBIYMCIIUTH BEPOATHOCTD JIOMIOJIHEHUS COOBITH?

91. Kakue aBa coOBITHSI HA3BIBAIOT HE3ABUCUMBIMHU?

92. Kakue nBa coOOBITHS HA3bIBAIOT 3aBUCUMBIMU?

93. Kak HaliTH BepOSATHOCTH MEPECEUCHUS] HE3ABUCUMBIX COOBITHIA?

94. Yto Ha3bIBAIOT CIyYaHON BETUYUHON?

95. Yto Ha3bIBAIOT MHOKECTBOM 3HAUYCHUH CIy4ailHON BETMYUHBI?

96. Uto Ha3bIBAIOT pacipeieIeHUEM BEPOATHOCTEN CiyyailHOW BEIMYHHBI?

97. Kakoe pacnpeiesieHre BEpOsSTHOCTEH Ha3bIBAalOT OMHOMHUATBHBIM?

98. Uto Ha3bpIBalOT MAaTEMATUYECKUM OKUJAHUEM CIydailHON BEIUUUHBI?

99. Kak B MaTeMaTHKE HAa3bIBAIOT IIEPBOHAYANIBHBIE TIOHATUSA, KOTOPBIM HE AIOT ONpEACIIeHUsA?
100. Kakue ¢urypsl BXOAST B CIIUCOK OCHOBHBIX TIOHSTHIA CTEpEOMETpUn?

101. B xakoM ciryyae roBOpsT, 4TO MpsiMasi IepeceKaeT II0CKOCTh?

102. B kakoMm ciyuyae roBopsT, UTO IJIOCKOCTHU IepeceKatoTcs?

103. Ha3oBuTe U3BECTHBIE BaM NIPOCTPAHCTBEHHbIE (DPUTYPBHI.

104. 13 xakux (puryp COCTOUT MOBEPXHOCTh MHOTOTpaHHMKa? Kak MX Ha3bIBAIOT?

105. Yro Ha3wIBaroT peOpaMu MHOTOrpaHHUKa? Bepimmaamu MHOTOrpaHHUKA?

106. Kakue Buibl MHOTOIPaHHUKOB BbI 3HaeTe? ONUIINTE 3TH MHOTOTPAHHUKH.

107. Kakue cymecTByIOT Cilydayd B3aMMHOI'O PACIIOJNIOKEHMSI IBYX MIPSIMBIX B IIPOCTPAHCTBE?
108. Chopmynupyiite npu3HaK MapauIeIbHOCTH MPSIMON U TIJIOCKOCTH.

109. ChopmynupyiiTe npu3HaK NapaiedIbHOCTH JIBYX IJIOCKOCTEH.

110. Yro Ha3bIBAIOT YTIIOM MEXAY ABYMS ME€PECEKAOIMMHUCS MPSIMBIMU?

111. YeMy paBeH yros Mexay IByMs NapauieIbHbIMU IPSIMBIMU?

112. Yro Ha3bIBAIOT YIIIOM MEXAY ABYMS CKPELIUBAIOIIMMHUCS MPSAMBIMH?

113. Chopmynupyiite npu3HaK NepHeHIUKYIIPHOCTH IPSIMON U MIIOCKOCTH.

114. Yro Ha3bIBAIOT paCCTOSSHUEM OTTOYKH J10 III0ockocTU? PaccTosHueM OT mpsiMoi 110
napajuIeIbHON el TIoCKOCTH? PaccTostHMeEM MeX Ay ABYMs NapajlIeIbHBIMU IIJIOCKOCTSMU?
115. Chopmynupyiite TeopemMy 0 TpeX MepHEHANKYIISIpPax.

116. YeMy paBeH yrois Mexy NpsAMON U IJIOCKOCTBIO, €CIIN IPsIMasi MapaJljiesIbHaA IIII0CKOCTH?
[Tpsimast npuHaanexut miockoctu? Ipsamas nepneHuKynspHa MIOCKOCTH?

117. Kakyto ¢purypy Ha3bIBaIOT JIMHEHHBIM YTJIOM JBYTPAHHOTO yria?

118. Yto Ha3bIBAIOT BEIMYMHON IBYTPAHHOIO yrjia?

119. Kak HaiiT paccTosHUE MEKIY ABYMs TOUKaMH, €CIIM U3BECTHBI UX KOOPAUHATHI?

120. Kakoii BEKTOp Ha3bIBatOT HYJIEBBIM?

121. Yro Ha3bIBaIOT MOAYJIEM BEKTOpaA?

122. Kakue BEKTOPBI Ha3bIBAKOT KOJUIMHEAPHBIMU ?

123. Kakue 11Ba HEHYJIEBBIX BEKTOPA HA3bIBAIOT PABHBIMU?

124. Kak HaiiTH MOZyJIb BEKTOPA, €CIIM U3BECTHBI €r0 KOOPIUHATHI?

125. OnumuTe nmpaBuiIo TPEYTOJbHUKA JUISl HAXOXKACHUS CyMMBbI BEKTOPOB.

126. OnummTe npaBuiIo napajuiesiorpaMMa Jiisl HaX0KIEHUs CYMMBI JIByX BEKTOPOB.

127. Onummure mpaBuiIo MapajuieenuIea s HaX0KIEHUSI CYMMBbI TPEX BEKTOPOB.

128. Kakoii BEKTOp Ha3bIBAIOT Pa3HOCTHIO JBYX BEKTOPOB?

129. ChopmynupyiiTe coueTaTenbHOE U pacpeIeIuTeIbHbIC CBONCTBA YMHOKEHHUSI BEKTOpA Ha
YHCIIO.

130. Kakue BeKTOpBI Ha3bIBAIOT NEPIEHIUKYISPHBIMUA?

131. Yto Ha3bIBAIOT CKAISIPHBIM MPOU3BEACHUEM JIBYX BEKTOPOB?



132. Yto Ha3bIBaIOT MHOTOTPAHHUKOM?

133. Kakue rpaHy MHOTOrpaHHUKA Ha3bIBalOT COCEAHUMHU?
134. Yro Ha3bIBAIOT JBYTPAaHHBIM YIJIOM MHOIOTPAaHHUKA?
135. Kakoif MHOTOrpaHHUK Ha3bIBAOT BBITYKJIbIM?

136. Uto Ha3bIBAIOT IPU3MOIL?

137. Yro Ha3bIBaIOT BHICOTOM IPU3MBbI?

138. Kakyro npu3my Ha3bIBalOT NpsMoii? HakioHHOM?
139. Kakyto npu3My Ha3bIBalOT PaBUIbHON?

140. Yro Ha3bIBAIOT 1UArOHAIbHBIM CEUEHUEM MPU3MBbI?

141. Yro HA3BIBAIOT IUIOMAAbI0 OOKOBOM MOBEPXHOCTH MPU3MBbI?

142. Yemy paBHa 11o11aib 00KOBOW MOBEPXHOCTH MIPSIMOU MPU3MBI?

143. YTo Ha3bIBAIOT MapaJIeNCIHUIIEIOM ?

144. Kakue rpanu napajuieienuneaa Ha3blBatoT MPOTHUBOJICKAIUME ?

145. Kakoii nmapasnienenuren Ha3bIBalOT MPSAMbIM?

146. Kaxoii napayienenumnes Ha3blBatOT MPSIMOYTOJIbHBIM?

147. Yo Ha3bIBAIOT U3MEPEHUSIMU PSIMOYIOJIBHOIO Mapaienenumnena’?

148. Kakum cBOMCTBOM 00J1a/1af0T AMAroHaIM Napajuienenuneaa?

149. ChopmynupyiiTe TeopeMy 0 KBaJpare IUaroHalu MPsSMOYTOJIbHOTO Napaiesenue a.
150. Yto Ha3bIBaIOT IUpaMU 101 ?

151. Yto Ha3bIBAIOT BHICOTON MUPAMUIBI?

152. Kakoe ceyeHue Ha3bIBAIOT IMArOHAIIBHBIM CEYEHUEM MTUPaMUIbI?

153. Kakyro nupamuay Ha3blBatOT PaBUILHONU?

154. Yo Ha3wIBaroT arodeMoi MpaBUIbHON MUPaMUIbI?

155. Yro Ha3bIBAIOT IJIOLIA/1bI0 OOKOBOI MOBEPXHOCTH MUPAMUIbI?

156. Yemy paBHa 1u10111a/1b OOKOBON MOBEPXHOCTH MPABUIBLHON TUPAMUIBI?

157. Onumure, Kakoii MHOTOTpaHHHUK HAa3bIBAIOT YCEUEHHOM MUpPaMUAOH.

158. Onummnre 21€eMEHThl YCEUEHHOM MUPaMUIbI.

159. Kakyto yceu€HHyI0 mupaMuly Ha3bIBalOT IPABUIIbHOMN?

160. Yto Ha3bIBaIOT anogeMoi NpaBWIIbHONW yCeUEHHOM MUpaMuibl?

161. Yro Ha3bIBAIOT IJIOIAAbI0 OOKOBOI MOBEPXHOCTH YCEUEHHOM MUpamMuIbI?
162. Yemy paBHa monia/ib 60KOBOI MOBEPXHOCTH MTPABUIBLHON yCeUEHHON MUpaMuIbl?
163. Kaxoe Teno Ha3bIBalOT HUJIXHAPOM?

164. OnummuTe, 4YTO Ha3bIBAIOT OOKOBOM MOBEPXHOCTHIO IUIUH/PA.

165. Uto Ha3pIBalOT OCHOBAHUSIMU IUITUHIPA?

166. Kakoe Teno Ha3bIBaOT TEIOM BpalleHUs?

167. UTo Ha3bIBAIOT OCEBBIM CEUCHHEM IIMIIMHIpA?

168. 13 kakux (puryp cocTout pa3BépTka LUIMHIpA?

169. Ilo xakoii popMyse BBIYUCISIOT M0 OOKOBOI MOBEPXHOCTH IIMIIMHApA?
170. Ilo xakoif popmMyse BBIYUCISIOT MJIOIIA/b MTOJIHOM MOBEPXHOCTHU LIMIUHIpA?
171. Kakoe Teno Ha3bIBalOT KOHYCOM?

172. Onummre, 4TO Ha3bIBalOT OOKOBOW MOBEPXHOCTHIO KOHYCA.

173. Yro Ha3bIBatOT ocHOBaHHEM KoHyca? Ockro KoHyca? BricoToi koHyca?

174. Yto Ha3bIBaIOT OCEBHIM CEUEHHEM KOHYCA?

175. N3 yero cocTouT pa3BEépTKa KoHyca?

176. YTo npuHUMAIOT 32 IO lb OOKOBOW MOBEPXHOCTH KOHYyca?

177. Io xakoil popmysie BEIYUCIAIOT MJIOMIAAb OOKOBOM MOBEPXHOCTH KOHYca?
178. o xakoit popmyse BRIYUCISIOT IUIOMIAh MTOJTHON TOBEPXHOCTH KOHYCa?
179. Uto Ha3pIBalOT OOKOBOW MOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

180. UTo Ha3bIBAIOT OCEBHIM CEUEHHEM YCEUEHHOTO KOHYyca?

181. Uto mpuHUMAIOT 3a TUIOMAh OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYyca?
182. Ilo xakoii (popMysie BBIYUCISIOT M0 OOKOBOI MOBEPXHOCTH YCEUEHHOTO KOHYCa?
183. Uto Ha3wiBaroT cepoit?

184. Yto Ha3bIBAIOT paanycoM cepsl; AuameTpom chepbl?



185

191

. Uemy paBeH nuametp cdepsl, eciu e€ paauyc paBeH r?
186.
187.
188.
189.
190.

Yro Ha3pIBatOT mapom?

Yro Ha3bpIBaIOT 1MaMETPOM Iapa?

Uro Ha3pIBaIOT 00BEMOM Tema?

YTo 3HAYUT U3MEPUTH 00BEM MHOTOTpaHHUKA?
[To xakoit popmyse BEIYUCISIOT 00bEM TPU3MBI?

. ITo xakoit popMysie BEIYUCIISAIOT 00BbEM MHUPAMHUIBI?
192.

193.
194.
195.
196.
197.
198.

[To xakoit popmyre BEIYUCIAIOT 00BEM yCeUEHHOM TUPAMHU/TBI?
ITo kakoit popmyIie BEIYUCIAIOT 00bEM KOHYyCa?

[To kako#t popmyIie BEIYUCISAIOT 00bEM yceu€HHOTO KOHyca?
ITo xakoii popmysie BBIYUCISIIOT 00bEM UIUHpA?

[To kakoit opmyIie BEIYUCISIOT 00bEM mmapa’?

UTo Ha3bIBAIOT ILIONIAAbI0 TTIOBEPXHOCTH mIapa?

I[To xakoii popMysie BBIYUCISIIOT TJI0MAAL Chephl?



5.2 llpuMepsl cCaMOCTOSITEILHBIX PadoT

1. CamocrosiTesbHas padora Nel. Pa3BuTue mMOHATHS O YHCIIE.

Bapuanr 1
1. IlpeacraBeTe B BHIE  OCCKOHEYHOM
NECATUYHON MEPUOTUYECKOMN Ipoou
palroHanbHbIC YUCa:
23;_5;8;_41;
4 7 15 6

2. Haiinute 3 npobu, KoTopeie OyayT

5 6

0OJIbLIE ° , HO MEHBIIIE ° .
11 11

3. Beruucaure:
132: 4 15921842, (4,254 — 1,134: 0,28)

49 49 14 3
+1,114

4. Berunciaure nNpuOINKEHHO:

1,006°
5. TlpeoGpa3zyiite (ympoctute)
panroHaTFHOE BBIPAKEHHE:
y?  1-x*  1—xy?

x+l'y—-1"y-1
6. Pemmre ypaBHeHue:

2x*=5x2+2=0

7. PemnTe HEpaBEHCTBO:
(Bx —2)> —4x(2x —3)>0

Bapuant 2
1. IlpeacraBbTe B BuAE OECKOHEUHOU
NECATUYHOU MEePUOINYECKOMN Ipodu
panroHaIbHBIC YUCIIA:
31;_6;5;_52;
4 13 11 9

2. Haiigute 3 npoOu, KoTOopbie OyAyT

6OJ'II:>IJ_I?-53, HO MCHBIIC 6 .

13

3. Brmuawuciure:

1

8,6 L (5% 4501 h: 21

0+ 1,34)

4. Berauciute nNpuOINKEHHO:

1,001°

5. IlpeoOpasyiite (ympocTure)
paIrroHaIbHOE BBIPAKECHHE:

a b-db b*-a

b—-1

ab+b ab—a
6. Pemmre ypaBHEHueE:
2x*—3x2+1=0

7. Pemmre HepaBEHCTBO:
x(3x—2)—(2x —3)’<0




2. CamocTtosiTesibHasi padoTa Ne2, @yHkuum u rpapuku

Bapuanrt 1
1. dynxmus 3agasa popmynoi f(x) =3,

x+4
Haiinure: a) f(1); 6) f(0).
2. Haiinure o6macth onpeaeneHus GyHKIUN

flx)= Vx — 3
3. Haiinute MHOXECTBO 3HaUCHUH (DyHKIMH
=22 +4

4, SInsgercss M YETHOM HIH
HCUYCTHOM

dynkmus: a) f(x) = 7x® — 5x°;

6) f(x) = *(2x-8)

5. Ha  pucynke  wu3o0paxeH  rpaduk
byHKIIUN

y = f(x), omnpeneneHHoii  Ha
npomexyrtke [-3,5; 5]. Ilomw3ysce

rpadukom, HaiinuTe: a) f(—2);

0) 3HAYEHUs X, U KOTOpBIX f(Xx) =

3; B) HynH (QyHKIIHH;

') HanOoJIbIIIee U HAMMEHbIIICE 3HAUCHHUS
GbyHKIIY;

1) 00J1aCTh 3HAaYeHUN QyHKIUY;

€) KOJIMYEeCTBO KOpHeH ypaBHeHus f(x) = a
B 3aBHCHMOCTH OT 3HAYCHHUS A

/ Wi
] ENERIEN ] o
T
6. Ha  pucynke wu3o0paxkeH  rpadukx
byHKIIT

¥ = f(x). ocrpoiite rpaduk

dymiauni: a) y = f(x) + 2;

0) y = f(x -3).
3

_-l! [
\ /

/

[
—?L-Zﬂl
l

L1/
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Bapuant 2
1. dynkus 3anaHa popmymoit f(x) =,

x+4
Haiinure: a) f(2); 6) f(—1).
2. Haiinure oGmacth onpeaeneHus GyHKIIMN

fx)y=Vx+4
3. Haiinmute MHOXECTBO 3HAUYECHUH (PYHKIHH
flx)=2x*—1

4. SIBnsgercs 1M YETHOM WM
HEYCTHOU

dynkums: a) f(x) = x° + 2x°;

6) f(x) = 2*45/(2x+8)

5. Ha pucynke nzobpaxen rpaduk GyHKIHH
y = f(x), onpenesacHHO# Ha

npoMexytke [-4; 5]. [Tonb3yscek
rpaduxom, Haiiaute: a) f(—2);

0) 3HaYCHUS X, IPH KOTOPBIX f(x) =

3; B) Hynu QYHKIUY;

') HanOOJIbIIICe M HAUMCHBIIICE 3HAYCHHUS
GyHKIUY;

1) 00651acTh 3HAUCHUN (QYHKIIUY;

€) KOJIM4eCTBO KOpHe# ypaBHeHus f(x) = a
B 3aBUCHUMOCTH OT 3HAYCHUS A
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6. Ha pucynke n300paxeH rpapuk GyHKIUU
y = f(x). IToctpoiite rpaduk

bynkimm: a) y = f(x) + 2;

0)y= 1f (x —3).
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3. CamocTtonTesbHast padora Ne3. KopHu, cTeneHu u JJorapupmbl

Bapuanr 1
1. ®ynkmus 3agana Gopmymnoit f(x) = x1°,
Cpasuure f(5,6) u f(2,4).
2. Haiinute 3HaYCHUE BBIPAKEHUS:
a) 338 +45-32 + 625, 6) 2.
2
3. Pemmte ypasuenue \° x = 2
4. YHupocTuTe BhIpaXKCHHUE:

a) 8Vad  6)3Nm?*Im.

5.IlpencraBpTe BeIpaXKeHHE B BUJIE CTETIEHU

WK TIPOU3BE/ICHHS CTETICHEH
@0.8y4 . (c—1.4-2. 40,46

6. Pemmte ypaBuenue V2x + 8 = x

1
m—3m3
7. Coxkpatute ApoOb 2
m3-3
8. Pemmre ypaBHEHUE
5t —3. 55 =250
9. Haiigute 061acTh onpenencHus
byHKUIUM
y =lg(4x — 1)
10.PemuTe ypaBHEHHE
logl(3x +4)=-2
3
11.PemmuTe HEpaBEeHCTBO

logo.o(x — 4) > logo.o(8 — x)
12.BpruricnuTe 3Ha4eHNE BhIPAKEHUS
loge 27 + logg 3
2log2 6 —log2 9
13.Haiigute KOpeHb YpaBHEHUS
logz x + loga(x —3) =2

Bapuanr 2
1. ®dynxnus 3agana Gopmymoit f(x) = x*°.
Cpasnure f(3,6) u f(1,8).
2. Haiigute 3HaueHUE BBIPAKCHUS:

a) 54V16 — 23V-216 — %V64;  6) .
243

3. Pemrute ypasrenne V° x = 2

4. YHupocTuTe BhIpaKCHHE:

a)®a;  6) SVm® 4ms,

5.IlpencraBbTe BbIpaXKEHUE B BUJIE CTEIIEHU

WK TIPOU3BE/ICHHS CTETICHEH
@0,6)6 - a0,4)—7: («—1,6)y—3

6. Pemmre ypaBHenue V2x + 48 = —x

2
m+/mb
7. Cokparute 1po0b 3

mb+7
8. Pemmnte ypaBHEeHHE
2% +2x3=72
9. Haiinure 06acTh onpeaeneHus
byHKIIIN
y =1g(6 — 4x)
10.Pemmre ypaBHEHHE
10g0.1(10x — 7)=—1
11.PemTe HEpaBEHCTBO
log2(6 — x) <log2(x + 1)
3 3

12.Beruncnnre 3Ha4€HUE BRIPAKCHUS
logs 128 —logs 2
2loge 2 + logs 9
13.Haiigure KopeHb ypaBHEHUS
logs x + logs(x —4) =1




4 CamoctosiTesibHasi padora Ne4, OCHOBBI TPUTOHOMETPUH

Bapuanr 1

1. HaiiguTe 3HaueHUE BBIPAKEHUS

T — ) + — mnTmr
2tg 3ctg( )6 Cos 1t — 2 sin 4

2. YrmpocTute BeIpaXKCHHE
cos? a + sin a + tg?p
3. YmpocTure BeIpasKeHHE:
a) cos(a — B) — cos(a + B)
6)sin 5 cos 4 + cos B sin 48
sin 2«
®2 sin a
. H —_5 —_ 12
4. Jano: sSina= 13 cos B = 1,37r <
a < 3”2 "s [ < m. Haiimure sin(a + )

5. JlokaxkuTe TOXKIECTBO:
1 1

1 —tgo ~ 1+ tgo ~ €%

6. Pemute ypaBHeHue Sin 4x = 2

7. Pemmre HepaBeHCTBO COS X E !

Bapuanr 2
1. Haiigute 3HaYeHUE BBIPAKECHUS
2tg (—m)ctgm+sin3t—4cosm6 3 2
2. YIpocTuTte BeIpaKCHHUE
cos? a + sin? a + ctga
3. YmpocTure BeIpasKeHHE:
a) sin(a + ) — sin(a — )
6)cos 6a cos 4a — sin 6a Sin 4a
2c0s? a
sin 2a

4, Jlano: cosa=06, sinf=- 0,8,2377 <

a<2mm<pf< 3".2Ha17111me cos(a + B)

5. JlokaxuTe TOXKIECTBO:
tga  +  tgo

=tg2a
I —tga 1+tga

6. Pemute ypaBHeHHe COS 6x = —B

7. Pemmrte HepaBeHCTBO Sin x >3




5.CamocrosTeabHasi padora NeS. IIponsBoaHasi u eé npuMeHeHUe

Bapuanr 1
1. Haitgute nponsBoaHyo
Oymictan: g) f(x), =+ <2
6) f(x) =°
X'
B) f(x) = tg 4x
2. Brruncnute 3HaueHHEe IPOU3BOTHON
byHKIIIN
f(x) = (3x — 2)° B Touke x0 = 1
3. Haiigure mpon3BoHYO QYHKIIHH:

a) f(x)=6x -7
0) f(x) = cos X4

4, Temo nBuraercss 1O KOOPAUHATHOU
npsMoi mo 3akony s(t) = 3t? — 2t + 1
(mepemerieHne U3MEpSETCST B MeETpax,
BpeMs — B CekyHaax). Yemy paBHa
CKOpPOCTh Te€Jla 4Yepe3 3 C Iocjie Hayvaia
NBIKEeHUA?

5. Uemy paBeH yrioBoi kod(hdumueHt
KacaTeNbHOU K rpaduky GyHKIIIH

y=x3—2x
B TOYKE ¢ abcruccoii xo = —17?
6. Kakoe ypaBHEHHE uMeeT
KacaTebHasI
K rpaduky pynximu f(x) = 3" B Touke ¢
x—3
abcrccont xo = 2.
7. Yemy paBHO HAUMEHBIIIEE 3HAYCHUE

dynxmun y = x + 4 nHa npomexyTke [1;3]?
x
8. Uccnenyiire GyHKINIO
y =16x*— 12x* — 4
U mocTpouTe e€ rpaduk.

Bapuant 2
1. Haiinure mpou3BOIHYIO
Qynicmn: ) f(x) =4+ 7

6) f(x)="
B) f(x) =tg 2x

2. Beruncnute 3Ha4YcHHE
byHKIIIN

f(x) = (3x + 4)* B Touke xo =1

3. Haiigute npou3BoaHYIO (QYHKITHH:

a) f(x)=V8x +1

0) f(x) =sin X4

4. Teno
MPSIMOU

o 3aKOHY

MIPOU3BOAHOMN

JBUTACTCS IO  KOOPJAMHATHOM

s(t) =3t -2t +1

(mepemerieHue u3MepseTCs B MeTpax,

BpeMs — B cekyHmax). Yemy paBHa

CKOpOCTh Tena uepe3 4 ¢ mocie Hauana

JBHOKEHUS?

5. Uemy paBeH yrinoBoil KodpUIIUEHT

KacaTeIbHOU K TpaguKy QyHKINN
y=x3-2x

B TOUKE ¢ abciuccoii xo = —2?

6. Kakoe ypaBHeHHE UMeeT KacaTeabHas K

rpaduky ¢pynxiuu f(x) = °*** B Touke ¢

x—4
abcrumccon xo = 1.

7. Uemy paBHO HauOosbllee 3HAaYECHUE

dynxmun y = x + 4 na npomexyTtke [1;3]?
X
8. Uccnenyiire QyHKIINIO
y =2x> + 9x% + 12x
1 TTocTpouTe e€ rpaduk.




6. CamocrositesibHast padoTa Ne6. UHTEerpaJj u ero npumMeHeHue

Bapuant 1

1. Haligute oOmmii BUI MepBOOOpa3HOM
byHkuuu:
a) f(x) = x*
0) f(x) =sinx
B) f(x) =2~
N @) = x

—4
1) f(x) =
) f(x) = e

2. Oynaknusa F saeisercs nepBoobpa3Hoit
byukuuu f(x) = x — 3. Uepe3 kakywio u3
JAHHBIX TOYCK MPOXOANT rpauk QyHKITHH
F, ecmu F(2) = 5?

a) (0:8); 6) (-2,17); B) (1;5,5);
3. Beruucnure

unTerpar: a) [° x? dx

6) ' sin 3x dx

9

T dx

B) fZ% s X,
0 dx
D2 9\7—x

4. Brerauciaure IUIOMIAb
¢burypsl, 1300pa>kKeHHON Ha PUCYHKE.

Yy=COosSXx

A

s n 0

2

=]
[S1E]

5. Haigure miomann
KPUBOJIMHEHHOM Tpallelyy,
OTpaHMYEHHON THHUAME Y = 6x —x2, Y

0,x=1,x=3.

r) (4:4).

Bapuant 2

1. Haiinure oOmmii Bua mepBooOpa3HOM
¢byHKIMN:
a) f(x) = x°
0) f(x) =cos x
B) f(x) =3~
r) f(x) =2x

_6
n) f(x) -
e) f(x) = >

2. Oynkiusa F  sBasgeTcs  mepBooOpa3HOM
bynkuu f(x) = x — 3. Uepe3 kakyio u3
JAHHBIX TOYEK MpoxoauT rpaduk ¢pynkuun F,
eciu F(2) =5?

a) (0;8); 6)(-2;17); B)(1;5,5); 1) (4:4).

3. BeramciurenHTerpa:
a) [*2x? dx
6) Pﬂsin 6x dx

9

T dx

B) JZ% cos2 X 2
2 dx
Dl-1 25-x

4. Beruucaure Ioniab
n300pa’keHHON Ha PUCYHKE.

burypsl,

Brrauciure

IUI0IIAb
OTpPaHHMYEHHON TUHUAMHU Y = X2, y = 2 — X.

(dburypsir,




7. CamocrositesbHast padora Ne7. KomOnHaTOpHKAa

Bapuanr 1

1. CkonbkuMu croco0amMu MOTYT CECTh B
aBToMoOMIIb Mapku «Kanmna» 5 dernoBek,

€CIM  KaXIBIi W3 HHAX MOXET ObITh
BoauTeeM?
2. Uepe3  KEIE3HOJOPOKHYIO  CTAHIIHIO

JIOJDKHBI OJJTHOBPEMEHHO NPOUTH 3 moe3na.
CKOJBKHUMH crIOcO0aMH TUCTIETYEP MOXKET

OpraHu30BaTh MPOXOXKICHUE COCTABOB,
€CIIM B €ro PaclopsHKEHUU S5 CBOOOJIHBIX
nyTen?
3. Pemute B HaTypalbHBIX  YHCIIaX
ypaBHEHUE
A>=18-4A*
X x—2

4. CKOJIBKO CyIIECTBYET CEMH3HAYHBIX
quce,

KOTOpBIE HaLEJNo AensTcs Ha 257

5. Pemnte B HaTypajgbHBIX YUCIaxX
ypaBHEHUE

C2=120

x
6. Ha npsimoii ormetuiu 12 Touek, a Ha
napauieibHOM el mnpsAMol — 7 TOYeK.

CKOJIBKO CYIIECTBYET UYETHIPEXYTrOJIbHUKOB
C BEpIIMHAMHM B 3TUX TOYKax?

7. lns IIKOJBHOM Jl0TE€pen MHOArOTOBUIIN
100 OUIeTOoB, u3 KOTOPBIX 12
BBIMTPBIIIHBIX. [lepBbIii yueHUK BBIOMpaeT
Hayraa 10 OumneroB. CKOJBKO CYIIECTBYET
BapHaHTOB, MPU KOTOPHIX OH BBIOEpET HE
MeHee 2 BBIMTPBIIIHBIX OuieToB?

Haiingute otHOmeHne cymmsl yucen B100-i
CTpoKe TpeyroyibHuKa [lackans k cymme

8. umcen B 200-if cTpoke

Bapuanr 2

1. CkoybpkuMu criocobamu MOXKHO
pacmpenenuTb S5 JSKYPHBIX 1O dTa)xaMm B
MSTUATAKHOM OOILEKUTHN?
2. Uepe3  KeNe3HOAOPOKHYIO  CTAHIIHIO
JIOJDKHBI OJHOBPEMEHHO IpouTu 4 moes3na.
CKOJIBKUMHU CITIOCOOaMH JTUCTIETYEP MOKET
OpraHu30BaTh MPOXOXKICHUE COCTABOB,
€CIIM B €r0 PacHopsHKeHUH 6 CBOOOIHBIX
nyren?
3. Pemure B

ypaBHEHHUE
A2=20

X
4. CKOJIBKO  CYIIECTBYET

[IECTU3HAYHBIX

YuCel, KOTOPbIE HaleJIo JesaTcs Ha 257
5. PemnTe B HaTYpaabHBIX YMCIaX

HaTypaJbHBIX  YHUCJIAX

aBHEHUE
Cx“ =66

x
6. Ha npsimoii ormeTnnu 14 Touek, a Ha
napayuiesibHOM el mpsaMol — 9 Touek.

CKOJIBKO CYIIECTBYET UYETHIPEXYTIOJIbHUKOB
C BEpLIMHAMHM B 3TUX TOYKaX?

7. Jlns IIKOJBHOM JI0TE€per MHOArOTOBMIN
200 OUIIeTOB, U3  KOTOpPBIX 25
BBIMTPBIIIHBIX. [lepBblii yueHUK BBIOMpaeT
Hayraa 10 OuneroB. CKOJBKO CYIIECTBYET
BApUAHTOB, IPU KOTOPBIX OH BHIOEpET HE
MeHee 2 BBIMTPBIIIHBIX OUIeToB?

8. HaiimuTe OTHOIIEHUE CYMMBI YHCEI B
100-ii ctpoke TpeyronpHuka Ilackans k
cymme umcen B 200-i cTpoke




8. CamocrosiTesbHast padoTa Ne8. Jy1eMeHTHI TeOpHH BEPOATHOCTEH M MATEeMaTHYeCKOM

CTATUCTHKH

BapuanT 1
1. B xopoOke nexat 15 mapukos: 10 cuHux
u
5 3enenbix. KakoBa BepOATHOCTH TOTO, UTO

Hayraj B3ATbII M3 KOpPOOKM IIApUK
OKa)KeTCsI KENThIM?
2. BeposTHOCTh  KynHUTh OpaKOBaHHYIO

napy camor HEeKOTOpPOH (PMPMBI COCTaBIISIET
0,023. Ckonbpko OpakOBaHHBIX Map OOYyBH
rapaHTUPOBAHHO coAepkuT naptus uz 1000
nap carmor 3Toi Gpupmb1?

3. [Ipu mpoBeneHWM 3K3UT-TIONA  OBLIO
ompoiieHo 15 Teicsy uzbupareneit, cpenu
kotopbix 600 mnporosocoBaiu  «IIpotun
Bcex». OleHuTe BEpPOATHOCTb COOBITHSA,
npu  KOTOPOM  HM30HWpareiab  ToJIOCYeT
«IIpotuB Bcex».

4. KapTouku, Ha KOTOPBIX HAMKMCAHbI YHCIA
I, 3, 5, 7, wmayrag mocleaoBaTeIbHO
BBIKJIQ/IBIBAIOT B psif. KakoBa BepoOATHOCTH
TOTO, YTO TIOCJICIHEW IMOJIOKAT KapTOUKY C
quciIoM 57

5. KakoBa BEpOSITHOCT TOrO, YTO TIPH
no0packIBaHUH JIBYX MTPAbHBIX KYOMKOB
Ha OJHOM W3 HHUX BBINAJCT CJAMHMIIA, a Ha
ApyromMm

— Tpoiika?

6. UeMy paBHa MeauaHa COBOKYITHOCTHU
IaHHbBIX: 2,2,3,4,5,6,13?

7. OHOBpEMEHHO no0poCHiIn TpH
MoHeThl. KakoBa BepOATHOCTH TOTO, YTO
POBHO Ha JIBYX M3 OTHX MOHET BBHIMAJET
rep6?

8. B simuke nexar si6aoku Tpex copTos: 20
xenThix, 10 3enensix u 30 kpacHbix. Kakoe
HAaUMEHbIIIEe KOJIMYECTBO SIOJOK HAJO
JOCTaTh W3  SIIWKAa HAyraja, dTOOBI
rapaHTUPOBAHHO B3STh MO KpaifHell mepe
OJTHO KEJITOE H JIBa KPACHBIX s10JI0Ka?

Bapuant 2
1. B xkopoOke nexat 15 mapukoB: 12 cuHUX
u
5 3enensix. KakoBa BepOATHOCTH TOTO, UTO

HayraJ B3ATBIH W3 KOPOOKM  INApUK
OKaXXETCSI KEIThIM?
2. BeposTHOCTb  KyNHTh OpaKOBaHHYIO

napy carnor HeKOTOpOW (PMPMBI COCTaBISIET
0,015. Ckonpko OpakOBaHHBIX Tap OO0YBH
rapaHTUPOBAaHHO coAepkUT naptus uz 2000
nap caror 3Toi GpupmbI1?

3. [Ipu mpoBeseHWH OSK3UT-TIONIA  OBLIO
ompoiieHo 15 Teicsu uzbupareneit, cpeau

koTopeix 1500  mporomocoBanu  3a
«Kangunata H». Onenure BepoOsTHOCTb
coOBITHS, TMpPU KOTOPOM  u30uUparesnb

roJIOCyeT 3a
«Kananmara Hy.

4. KapTouku, Ha KOTOPHIX HAMCAHBI YKCIa
1, 3, 5, 7, Hayrag mnocieaoBaTelbHO
BBIKJIAJBIBAIOT B Psii. KakoBa BEpOSITHOCTH
TOT0, YTO TOCJEIHEH MOJI0KAT KapTOUKY C
yuciom 3?

5. KakoBa BeposiITHOCTH TOTO, YTO MpPHU
o10pachbIBaHUU JBYX MIPaJIbHBIX KYOMKOB
Ha OJIHOM W3 HHUX BBINAJET MATEpKa, a Ha
Apyrom

— OBOMKa?

6. Uemy paBHa MeaMaHa COBOKYITHOCTH
JaHHBIX: 2, 3,3,4,6,6,167

7. OgHOBpEMEHHO oA0pOCUIIH TpHU
MOHeThl. KakoBa BEpOATHOCTH TOTO, YTO
POBHO Ha OJHOW M3 3TUX MOHET BBINAJET
rep6?

8. B smuke yexat s0J10Kku Tpex copTos: 20
xentsix, 10 3enenbix u 30 kpacubix. Kakoe
HauMEHbIIIee KOJMYECTBO SIOJOK Haao
JoCcTaTh W3 SIMKA  Hayrag, dToObI
TFapaHTHUPOBAHHO B35ATh II0 KpalHEW Mmepe
JIBA 3€JICHBIX U JIBA JKENTHIX si0I0Ka?




9. CamocrosiTesabHast padora Ne9. IlpsiMble 1 IJIOCKOCTH B IIPOCTPAHCTBE

Bapuanr 1

I. UYepe3 konmel otpeska MN wu ero
cepenuny K mpoBeneHbl mapaienbHbIe
npsiMble,  MEpPECeKalolIe  HEKOTOPYIO
IDIOCKOCTP 0 B Toukax M1, NI, Kl
COOTBETCTBeHHO. Haiinute mimuHy oTpeska
KKI1, ecau orpezox MN He mnepecekaer
mIockocTh o0 1 MM1 = 22 cm, NN1

=8 cm.

Bapuanr 2

I. Yepe3 konmpl oTpeska AB u ero
cepenuny C TmpoBefeHBI TapajlieibHbIC
npsiMble,  I[epeceKaroliie  HEKOTOPYIO
miockocth o B Toukax Al, Bl, u Cl,
COOTBETCTBeHHO. HaiimuTte mMHY OTpeska
CCl, ecmu otpesok AB He mnepecekaer
miockocTh oo 1 AA1 =18 cm, BB1 =10 cm.

2. Touku Al, Bl, Cl — mapamnenbHbie
npoekiuu BepuinH A, B, u C
napayuienorpamma ABCD Ha HekoTopyro
IUIOCKOCTh  cOOTBeTCTBeHHO. [locTpoiite
IIPOEKILMI0 BeplIMHbI D mapasuienorpamMma
HAa 3Ty IIOCKOCTb.

Bl
Al

C1
3. Uepez BepmmHy mpsmoro yriaa C
npsiMoyrosibHoro tpeyroiabHuka ABC k ero
IUIOCKOCTH IpoBeJieH nepreHaukynsip CM.
Haiinute IJIUHY CTOpPOHBI AB
tpeyronbauka ABC, ecniu CM = 8§ cm, BM
=17 cm, £CAB = 30°.
4. Yepes BepuHy D mpsiMoyroibHHKa
ABCD k ero TmIOCKOCTH TMpOBEIEH
nepnesaukyisip DE. Touka E ynanena ot
ctoponsl AB Ha 10 cm, a ot croponsl BC
— Ha 17 cMm. Haiinure mamuHy auaroHanu
BD, ectu DE = 8 cwm.
5. Yroxa MEXIY IUIOCKOCTSIMU
tpeyroiabHukoB ABC u ABD pasen 45°.
Tpeyronsank ABC

— PaBHOCTOPOHHHMIT cO cTOpoHO 4V3 cMm,

TpeyroibHuKk ABD — paBHOOeApeHHBIIH,
AD

= BD = V14 cm. Haiigure JUTMHY OTpe3Ka
CD.

2. Touku Al, Bl, u D1— mnapamnensHbie
npoekuuu BepuinH A, Bu D
napajuienorpamma ABCD Ha HekoTopyro
IUIOCKOCTh  COOTBETCTBeHHO. [locTpoiite
npoekuuo BepunHel C napauiesnorpamma
HA 3Ty IIOCKOCTb.

B1

Al

Cl1

3. Uepez Bepmmny mnpsmoro yriaa C
psIMOyTrosibHOTO TpeyroiabHuka ABC k ero
IJIOCKOCTH MpoBeAeH neprnenaukynsp CD.
Hatigure JIINHY CTOPOHBI AB
tpeyronbarka ABC, eciiu AD = 20 cm, CD
=16 cm, £CAB

=60°.

4. Yepe3z BepuiMHy A MNpsSIMOYTOJIbHHMKA
ABCD Kk ero IUJIOCKOCTH MpOBEAECH
nepneHukyisip AP. Haliqure nnuny 3TOTO
neprneHaukyisipa, ecan BC = 12 cm, DB =
13 cMm, a Touka P ynanena ot mpsimoit BC
Ha

V106 cm.

5. Yron MEXIy IIJIOCKOCTSIMU
tpeyronbHuKkoB ABC u AKC pasen 60°,
AC =24 cMm, BC=BA

= 20 cm, KC = KA = 15 cm. Haiigure
uHy otpeska BK.




10.CamocrositesibHas padoTa Nel(. KoopauHaTbl 1 BeKTOPbI

BapuanT 1
1. Jauer  Touku M(3;-2;1) u  N(5;2;-
3).Haiinure KOOpAMHATHI CEPEIUHBI OTPE3Ka
MN u ero qiuHy.
2. Jlanbr Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haitnure:

‘a) KOOPJIMHATHI BEKTOPOB AB u
AC; ©0) momyns BexkTopa AB;

B) KOOpAMHATEI BekTopa MN = 2AB — 3AC.

3. CyuiecTByeT Ju napaiesbHbIA IEPEHOC,
Ipu  KOTOpOM o00pa3om Touku M(4;3;4)
spisiercst Touka MI1(1;3;0), a ob6pazom
touku K(1;-8;3) — Trouka K1(6;-2;7)?

4. Touku A(-2;-4;1) u B(-5;-6;-1) -
BepiuHbl napauienorpamma ABCD, Ttouka
O(1;3;2) — Touka TIepeceyeHuss €ero
nuaronaner. Halaure koopiMHATHI BEPIIUH
C n D mapannenorpamma ABCD.

5. Mausi Bektopsr a (-2;8;-4) u b(1;-4;k).
Ipu KaKoM 3HaueHUH K BEKTOpHI a U b:

a) KOJUIMHEAPHBI;

0) neprneHuKyJIapHbI?

Bapuant 2
1. Jauer  Touku M(-6;5;3) u N(4;1;-
5).HalinuTe KoOpIMHATHI CEPEINHBI OTPE3Ka
MN u ero qnuHy.
2. lausr  Touku A(-4;-2;1),
u
C(2;1;-3). Hatigure:

‘a) KOOPJIMHATBI BEKTOPOB ABu
AC; 0) monyns Bektopa AB;

B) KOOpAMHATHI BekTopa MN = 3AB-

B(3;-1:-1)

2AC.

3. CymecTByer 1 napaiebHbIH epeHoc,

Ipu KOTOpOM o00Opa3oM Touku M(-1;3;-4)

sBisieTcss Touka M1(4;5;-7), a obpasom

touku K(6;-4;5) — Touka K1(11;-2;8)?

4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepiuHbI napaenorpamma ABCD. Haiigure
KOOpJMHATHI BepiuuHbl C napauienorpaMmma
ABCD u koopiMHaThl TOUKH [IEPECEUEHUS €TO
nUaroHajieu. B
5. Mausr Bektopel a (1;-4;-3) u b(5;p;-15).
[py KaKOM 3HAYECHHUH P BEKTOPHI @ U
b:a) xomTMHEAPHHI,

0) nepneHIMKYISPHbI




11. CamocTosiTeqbHasi pa6ora Nell. MHOrorpaHHMKH M KpyIJible Teja

Bapuanr 1

1. OcHoBanueM HpsIMON MPU3MBI SBIIAETCS
MPSIMOYTOJIbHBIA ~ TPEYTOJIbHUK,  KATEThI
KoToporo paBHel 6 ¢cM u 8 cm. Haitgute
IJIOMIAb TOJHOW TOBEPXHOCTU TPU3MBI,
ecnu e€ O0KOBOE peOpo PaBHO 5 CM.
2. BokoBoe pebpo

MPaBUIbHON YETBIPEXYTOJIbHOM
nupamuibl paBHo 10 cM, a BeicoTa — 8 cM.
Haitigure IJI0MAaab OUaroHaJIbLHOTO
CEUYCHUS TUPAMUJIBI.
3. Pagmyc ocHOBaHUs KOHYCa paBeH 5 cM, a
obpasyromas — 13 cMm. Haligure miomans
OCEBOI'0 CEUYEHHUs KOHYCA.
4. Ha paccrossHuu 4 cM OT IIeHTpa Iapa
IIPOBEJIEHO CEUEHUE. OTpe3ok,
COCIUHSIONMI IEHTp IHapa W  TOYKY
repeceyeHust 3TOrO ceUYeHUs c
MOBEPXHOCTBIO  1mIapa, oOpa3yer ¢
IJIOCKOCThIO0 ceueHus: yroa 30°. Haiigure
IUIOIA/Ib CEYCHHS.
5. BeicoTa nunuHApa paBHa 8 cM, paauyc
ocHoBaHus — 5 cM. Ha paccrosinuu 4 cm ot
OCH IIWIMHJPA Napajiie]bHO € IPOBEIEHO
ceyeHue. Haiigure  noomans  3TOro
CEUeHUS.
6. OcHOBaHUEM MPSAMON TPU3MBI SBISIETCS
MPSIMOYTOJIBHUK, OJ[HA U3 CTOPOH KOTOPOTO
paBHa 15 cm, a pgumaroHans — 17 cwm.
Haiigute o0beM mpusmsbl, eciau €€ BbIcOTa
paBHa 10 cm.
7. OcHOBaHMEM  NHUpPaMUIbl  SABJIAETCA
TPEYroJbHUK cO cTopoHamu 13 cm, 14 cwM,
15 cm. Haitnure o0bem nupamMubl, €ciu e
BBICOTA paBHa 6 CM.
8. O6bem mapa pasen 36m cm°. Haiimure
JTUaMeTp 1iapa.
9. OceBoe cevyeHHEe KOHYca — MPAaBHIBHBIN
TPEYroJIbHUK cO cTOopoHOU 4cm. Haiinute
00beM KoHyca.
10. B HmKHEM OCHOBaHWU IHIMHIpPA
IIPOBEACHA XOpJAa JUIMHOW 6 CM, KOTOPYIO
BHUJIHO U3 LIEHTPA BEPXHEr0 OCHOBAHUSA O]

yriom  60°, a U3 UEHTpa HUKHETO
OCHOBaHUS
— mnox yriaom 120°. Haitgute miomans

OOKOBOW OBEPXHOCTH LIMIIMHJPA.

Bapuanr 2
1. OcHoBaHMEM MNPSIMON MPHU3MBI SBJISIETCA
paBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a OCHOBaHUE
— 16 cm. Haitgure mionmaas MOJHOM
MOBEPXHOCTU TMpU3MBbI, eciau e€ OOKOoBoe
pebpo pasHo 10 cMm.
2. JlnaroHanp OCHOBAHHUSI MPaBWIbHOMN
YeTBIPEXYT0JIbHOM NMUpaMubl paBHa 24 cM, a
O0okoBoe pebpo — 26 cm. Haitaure momanb
JIMAarOHAILHOTO CEYEHUSI TUPaMUJIbI.
3. BricoTa koHyca paBHa 6 cM, a 0Opasyromas
— 10 cm. Haiinure miom@ans 0CEBOTO CEUECHUS
KOHYca.
4. Paquyc mapa paBeH 17 cm. Haiigure
IJIOMIAh  CEUEHHUs Iapa  IUIOCKOCTHIO,
KOTOpas yJajieHa Ha 15 cM oT LeHTpa mapa.
5. B  HIWXHEM  OCHOBaHMHM  IWJIMHApA
poBeJIeHa XOp/a ATUHON 8§ cM, HaXOAIIasICs
Ha pacCcTOSHUU 3 CM OT LEHTpa 3TOrO
ocHOBaHus. Haliaute muomags 0CEBOro
CEYEeHMS LIMJIMH/PA, €CJIM €r0 BhICOTA paBHA 6
CM.
6. OcHOBaHUEM MPSMON TMPUIMBI SIBISICTCS
NPSIMOYTOJIbHBIA TPEYrOJIbHUK, TUIIOTEHY3a
KOTOpPOro paBHa 13 cM, a OIUH U3 KaT€TOB —
12 cm. Haitnutre o0BbeM TpHU3MBI, €CiH €€
BBICOTA paBHA 5 CM.
7. OcHOBaHUEM IApaMUbI SABJISIETCS
TPEYroJIbHUK co cTopoHamu 13 cm, 20 cm, 21
cMm. Haiinure o0bem mnupamuibl, eciu eé
BBICOTA paBHA 9 cM.
8. Ilmomans moBepxHOCTH IIapa paBHa 144w
cM?, Haitnure nuamerp mapa.
9. OceBoe CCUCHUE KOHYca —
paBHOOEIPEHHBII MPSIMOYTOJIbHBIN
TPEYTOJbHUK C TUNOTEHy30i 6 cm. Halinure
00bEeM KOHYCa.
10. B HWKHEM OCHOBaHWH  IFIIMHIpA
MpOBeICHA XOp/a, KOTOPYIO BUIHO U3 IIEHTPA
HWKHETO0 OCHOBaHMs moj yriom 90°, a u3
IIEHTpa BEPXHETO OCHOBAHUS — IO/ YIJIOM
60°. Haiinure TUI0IIAb 00KOBOI
MTOBEPXHOCTHU
HUJUHAPA, €CIU PAIUYC €r0 OCHOBaHUS paBeH §
CM.




5.3 IlpuMepsl rpyNnoBbIX TBOPYECKUX 3aJaHMI

1) C momomipio mporpaMmbl noctpoenus rpaduxoB Visual Basic 6.0 uccienoBaTs moBeneHue
(GyHKIMM TpH  CMEHE  OJHOTO/HECKONbKMX e€ mapamerpoB. Ompenenuth — oOmime
3aKOHOMEPHOCTH, CJelaTh BBIBOABL. Pe3ynbTarel odopMuTh B BHAE npe3eHTarmmu MS
PowerPoint.

2) Kuuenty HEOOXOAMMO, YTOOBI B KOMHATe OOS3aTENbHO MPUCYTCTBOBAIA OObEMHBIC
AJIEMEHTHI JIeKopa MuIuHApUYeckoi ¢opmbl. [locTpouth W3 OyMarum MoJeNb TUIHHIPA.
PasMepbl a1 TOCTpOCHHS BBIOpATh CaMOCTOSITENIBHO, C YYETOM TOTO, YTO COOTHOIICHHE
paaunyca K BBICOTE JIOJIKHO OBITh 1:2.

3) PaccumTaTh KOJMYECTBO 2-X KHJIOIPAMMOBBIX O0aHOK KpPAcKH, KOTOPBIE HYXHO KYIUTb IS
OKpalllMBaHUs HWJIMHAPUYECKOTO cBoja mnoxaBana. Pacxon kpacku 100 r Ha 1 M2, Pannyc
HUJIUHAPA paBeH 2,9 M, JJIMHA CBOJA 6 M.



6. [IpuMepbl OLIEHOYHBIX CPEICTB /ISl POBeAeHUsI IPOMEKYTOUHOMH aTTecTaluu

6.1 Bonpocwl 1J1s1 3K3aMeHa:
1. ®ynkuun. O61acTh ONpeeeHUs 1 MHOXECTBO 3HaueHUH pyHkiuii. CBolcTBa (PyHKIUH.
CrniocoOb1 3aanust PyHKIHH.
2. IlpomexyTku BO3pacTaHus U yObIBaHMs, HaUOOJbIEC W HAUMEHbIIEE 3HAUYCHHs, TOUKU
SKCTpeMyMa (QyHKIUH.
3. IIpeobpazoBanus rpadukos. [lapamiensHbIid IEPEHOC, CHMMETPHSI OTHOCUTEIHHO OCeH
KOOpAMHAT M CHMMETPHS OTHOCHUTEIBHO Haudaja KOOpAUHAT, CUMMETPUS OTHOCUTEIIBHO
IPSIMOHN y = X, PaCTSDKEHUE U C)KaTUe BAOJIb OCEH KOOPAMHAT.
4. CreneHu C pallMOHAJIBHBIMU ITOKa3aTeNsIMU, UX CBOMCTBA. CTENEHM C NEUCTBUTEIbHBIMU
noka3zarensiMu. CBOICTBA CTETIEHH ¢ ACUCTBUTEIBHBIM MoKa3ateseM. [loka3zaTenbHas GyHKIHS.
5. Jlorapudm uncna. OCHOBHOE Jorapu(pMU4ecKoe TOXIECTBO. JlecATHUHBIE U HATYpabHbIE
norapudmsl. [IpaBuna nelictBuii ¢ morapudmamu.
6. Jlorapupmuueckas ¢pynkuus. JlorapudpmMudeckue ypaBHEHUS 1 HEPABEHCTBA.
7. Paguannas mepa yrina. CHHYC, KOCHHYC, TaHI'€HC U KOTaHI'€HC yrja. 3HaKd CHHYCA,
KOCHHYCa, TAHI€HCA U KOTAHI'€HCA 110 YETBEPTSIM.
8. OCHOBHBIE TpUIOHOMETpUYECKUE ToXaecTBa. DPopmynbl npuseneHus. Dopmynbl
cioxeHust. PopMyiiel JBOMHOrO yria. @opMyiibl MTOJIOBUHHOIO YIJa.
9. Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U rpaUKH.
10. INocnenoBarenbHOCTH. CIIOCOOBI 3a1aHUS U CBOWCTBA YUCIIOBBIX [TOCIIEI0BATEILHOCTEH.
[TonsiTue o npezesne NOCae10BaTEIbHOCTH.
11. IIpouzBoanas. [TonsTre o npon3BoIHON QYHKIIMHU, €€ TEOMETPUUECKUI U PU3NIeCKUi
CMBICIL.
12. YpaBHeHue kacaTesbHOM K rpaduKy (yHKIHH.
13. [IpumeHeHre MPOU3BOIHON K UCCIIEIOBAaHUIO ()YHKIIUNA U TOCTPOCHUIO TpadUKOB.
14. TlepBooOpa3Hast U MHTErpaJl.
15. IIpumeHeHne onpeeeHHOTO UHTErpasa Il HaX0KICHHs IIJI0IIA N KPUBOJIUHEHHON
tpanenuu. @opmyna Hetotona—IJleitonuna. Ilpumenenns uarerpana B GuU3nKe U reOMETPUH.
16. OcHoBHBIE TOHATHSI KOMOUHATOpUKH. [lo/icueT uncna pa3MenieHuii, epecTaHOBOK,
COYETaHUM.
17. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BEPOSTHOCTEH.
18. IIpencraBnenue JaHHBIX (TaOIUIIBI, TUArpaMMBl, TpaQUKH), TeHepaibHas COBOKYITHOCTB,
BBIOOpKA, cpeiHee apupMeTUIeCKoe, MeJuaHa.
19. B3anMHO€E pacnosiokeHue ABYX NPsMBIX B ITpocTpaHcTse. [lapamnensHocTs npsmoit n
mockocTH. [TapamiensHOCT IocKocTe!. [lepneHIuKynsIpHOCTh NPSIMOM U TUNIOCKOCTH.
20. IleprieHAuKyISp U HaKJIOHHAsI. YTOJ MEXKIY IPSIMON U TUNIOCKOCTHIO. /IByrpaHHbIi yroi.
VYros Mexay miIocKoCcTIMU. [lepnenauKyIsIpHOCTD IBYX INTIOCKOCTEMN.
21. T'eomerpuueckue npeodpa3oBaHusl MIPOCTPAHCTBA: MApaJICIbHBIA IEPEHOC, CHMMETPHS
OTHOCHUTEIIbHO MIockocTu. [lapannensHoe npoektupoBanue. [lnomanas opToroHanabHOM MPOEKIUH.

22. Ilonsitue BexTopa. Momyib BekTopa. PaBeHCTBO BeKTOpOB. CII0KEHHE BEKTOPOB.
YMHOKeHHe BEKTOpa Ha 4yncio. Pa3inokeHne BeKTopa Mo HalupaBIeHUSIM. YOI MEXKIY IBYMs
BekTopamu. [Ipoekuust BekTopa Ha ock. KoopanHaTel BekTopa. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

23. IIpsimas n HakyIoHHasA npusma. [IpaBuiibHas npusma.

24. Mapamnenenunen. Kyo6.

25. IImpamupa. [IpaBriibHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

26. CummeTpuu B KyOe, B mapaiiesienunee, B npusme u B nupamuze. Ceuenus Kyoa,
IIPU3MBI U TUPAMHUIBL.

27. llunuHap u KoHyC. Y ceueHHbIN KoHyc. OceBble CEUEHUS U CEUEHUs, TapaslieIbHbIe
OCHOBAHHUIO.

28. Illap u cdepa, ux ceuenus. Kacarenbnas miockocTs k chepe.



29. ®opmynbl 00beMa Ky0Oa, IPSMOYTOJIBHOTO MapasuIeIeuIe 1a, TPU3MBbI, [HJIHH]IPA.
dopmynsl 00beMa MHPaMUIBI U KOHYCA.

30. ®opMyitbl TUIOMIAAN TTOBEPXHOCTEHN IIMIIMH/IPA U KOoHyca. DopMysiel oObeMa 1apa u
wiomaau cpepsl. [Tonobue ten. OTHOMIEHUS MIIOIA IEH TOBEPXHOCTEH M 00BEMOB MOJOOHBIX TEIL..



6.2 Ilpumepsnl 3a1aHNi 1JISI KOHTPOJILHOU PadoThI

Bapmuanr 1.
1. Kakomy 13 TaHHBIX MPOMEKYTKOB MPUHAMIICHKHUT YUCIIO E’?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
- ; 12a1%p2
. Cokparute 1pobb —— = . £ -
P APOO>  6a5pé
2 + a+2 oz —30
3. Haiinute 3HaueHNe BBIpaXKEHUS —2 | ol 10g+75 gf_as OPHA= 4,75.
— T "I.'.H. 1
4. Kakosa o6nacth onpenenenus Gynaxuun f(x) = V1 — x2? t
5. YKaxuTe NpoMexyToK YObIBaHUS (DYHKIMH, H300paKEHHON HA PUCYHKE. A
! WARES
[
6. IIpoBepurts, siBnsercs au Gyukuus f(x) = /x — 1 yeTHOH UM HEUeTHOIL. IHEEEER

5

7. OcBoboauTeCh OT UPPALMOHAILHOCTH B 3HAMEHATEJIE JPOOH B
2

at?b+abl>
ab%>+a%3p

9. Pemmte ypaBHenue V4x* —3x—1=x+1

10. Pemmte ypaBHenue 0,2%* 7% = 0,0016

8. Cokpature 1po0b

x x
1 z 4
11. Haiigute MHOXECTBO pELLIEHUI HEPABEHCTBA (1) ’ (5) =6

2
12. Haiimute 3HaucHue Buipaxenns 0,04
13. Orpe3ok AB He nepecekaeT mIOCKOCTh 00 TOUKH A 1 B ynanens! ot aToil miockoctd Ha 9 cm u 13 cm. Yemy
paBHO paccTOsIHHE OT cepeuHbI oTpe3ka AB 1o mimockoctu a?

14. Pasnoxwure Bextop 1 (5; —17; 11) mo Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).
15. Jlansl BekTOpHI a(4;-1;5) 1 b(3;y;2). Ilpu kakoMm 3HaYeHHH y BBIIONHSETCS PABEHCTBO &+ b = 147

Bapuanr 2.
1. KakxoMy 13 JaHHBIX IPOMEXYTKOB MPUHAJIEKHUT YUCIIO 1%?
a) (0; 0,25) 0) (0,25;0,5) B) (0,5; 0,75) r) (0,75; 1)
15a16p?

2. Cokparute 1podb —— 5. = .
p APOOE ;¢ a8 6
2 a+2 Ga—30

i + . a=05,25
3. Haiinute 3HaueHue BbIpaXKEeHUS 2—2 ' 2% _1pa+25 af_a TIPH 4o,

e

KakoBa o6nacts onpenenenus Gpynknuu f(x) = Vx? — 6?
5. YKaxuTe mpoMexyTKU BO3pacTaHus (PyHKIINH, n300paXKEeHHOM HA pUCYHKE. | § 1

|
maEn
.L-..+ ot --JI— e

1 . .
6. IIpoBepuTs, sBsteTCst i QyHKIwMS f(x) = — ; YCTHOH HMIIN HEYETHOH.
JE—

3
7. OcBOOOAUTECH OT UPPAMOHATLHOCTH B 3HAMEHATEIE APOOH I
3/
a%5 +(ab)®23
(ab}ﬂ,25+bﬂ,5

8. Cokparute 1podb

9. Peumre ypaBrenue 277 — 2% = 96

x X
o o 1Yy . (2 = g4
10. HaiiguTe MHOKECTBO PEIICHUI HEPaBEHCTBA 2 .) =

11. Haiinure 3Hauenue Beipaxenns 0,097



12. Pemre ypaBuenue (x + 4) + (x +6) = 35
13. Yepes koHupI 0Tpe3ka DP u ero cepesuHy A NMpOBEEHBI TIAPALIENBHBIE MPSIMBIE, KOTOPBIE TIEPECEKAIOT
HEKOTOPYIO INIOCKOCTL O B TOYKaX Dl, Pl, A]_ COOTBETCTBCHHO. HaﬁHI/ITC IJIMHY OTpPE3Ka PPl, €CJIn OTPEC30K

DP ne nepecekaet miaockocTs oo M1 DD =25 cm, AA1 =13 cm.
14. Paznoxwure Bektop m(11; —4; 11) mo Bekropam a(1;2;3), b(2;-1;1), ¢(3;-5;2).
15. Hans! BexkTopsl a(4;-2;y) u b(5;Y;-3). IIpn kakoM 3Ha4YCHNH y BBIIOJHSCTCS PaBEHCTBO 4+ b = 87

6.3 [Ilpumepsnl pa3HOYPOBHEBBIX 32124 M 33/IaHUI

Bapmuanr 1

Yacts 1

1. Haiinure Oy s pyHkmum ¥ = x°, ecnu X5 = 2, Ax = 0,1,
2. Ha pucynke wuszoOpaxen rpadpux ¢yukuum ¥ = f(x), ompemenenHoit Ha wuntepsaie (-9;8).
OrmpeenuTe KOIMYECTBO TOYCK C [ETOYUCICHHBIME 3HAYCHUSIMU aOCIMCC HA 9TOM MHTEpBaje, B

KOTOPBIX TIPOU3BOAHAst QyHKIMHK f(X) MoIoKuTEbHA.

y
y
// /F\\\
S // Bl U y=f(x)
1 N\ (8,
-9 0 | Y%
/\/
/
/
(w”

3. HaiiTu nHTepBaN BO3pacTaHus QyHKIMH ¥ = x * — 2x°,
4. Haiimure Touky MakcuMmyma Gynkuun ¥ = f(x), ecnu usectHo, uro f'(x) = —x* + 6x,
5. Haiinute HaumeHsbIiee U HauOoJIblIee U3 3HAYEHUN, KOTOPOE IPUHUMAET (PYHKIIHS

y = 0,5x% — 9x* + 48x ua orpesxke [0;9].
1

6. Haiigure nepBoobpasuyo GpyHkiuu f(x) = — e
7. Bbrunciaute uHTErpal _I'f «;%'

8. Ha xakoMm pucyHke n300paxeHo cedyeHue Kyoa miockoctsio PRT?

A . | PRI
fl [] ~ - \
n / . WL
Al ‘ -
T T AN T M
i o T a 5
'l 1 1 L | \
1 1 ! \
1 [ \
I ro \
!
e - -4 ) - T
‘, e ‘ e
R ‘ . -
- + s e
, -

9. JIByrpaHHbIi yroi, oOpa3oBaHHBIM MONYyIJIOCKOCTAMU o U B, paBeH 90°. Touka A ynameHa ot
rpaHeil nByrpaHHoro yria Ha 8 cM m 6 cm. Haiiaure paccrossHue ot Toukd A 10 pedpa

JBYTPaHHOTO yTJIa.
10. Pemmrte ypaBuenne 2x* — 5x% 4+ 2 =0,

11. HaiiauTe 3HaueHUE BBIPAKEHUS ( 10 5



Yacrs 2
12. HaiiguTe rutomaab GUTypsl, OrpaHUYeHHON TpadukamMu QyHKIHA v = 2x, vy = x — 2, x = 4.

Z
o x*—=1
13. Haitru f'(1), eciu f(x) = =
14. HaiiguTe muiomaap MOJIHOM MOBEPXHOCTH IIPABUIBHOM TPEYTrOJbHOM IPU3MBI, €CJIM U3BECTHO, YTO

6okoBoe pedpo B 8 pa3 Oosblile CTOPOHBI OCHOBAaHMSI, & CyMMa JJIMH Bcex pédep paBHa 30.

15. HaiinuTe muomanps pomoba, Jexaliero B OCHOBAaHUM MUPAMUJbI, €CIU BbICOTa MUPaMUABI 9 cM,
onuH u3 yrioB pomba 30°. bokoBble rpaHu 00pa3yroT ¢ TIOCKOCTHIO OCHOBAHUS YTOJI, paBHBINA 60°.

16. Pemmte HepaBeHCTBO v 2x — 3 = x + 5.

17. Pemmre ypaBHenue 3*7% + 3% = 10,

18. VYmpocrtute BbIpakeHue tg*a — sin*a — tgla sin‘a

YacTts 3.
19. Pemmre HepaBenctBo |x* — 3x — 4| = 6,
20. PaBHOGEIPEHHBIH TPEYTrONBHUK, GOKOBAas CTOPOHA KOTOPOTO paBHa b, a yrom mpm ocHOBaHMK
paBeH P, Bpamjaercs BOKPYT TIpsAMOH, cojepikamieil ero ocHoBanue. HaiimuTe momans
TIOBEPXHOCTH TEJa BPAIICHHS.

Bapmuanr 2

Yacrs 1
1. Haiimure Oy s GyHkupn ¥ = x°, ecom X = 3,4x = 0,2,
2. Ha pucynke wusobOpaxen rpadpuk ¢yukiun ¥ = f(x), ompemenennoit nHa wunrepsaie (-9;8).
Omnpesienure KOJIMYECTBO TOUEK C [ETOYUCICHHBIMU 3HAYCHUSIME a0CIIUCC HAa 3TOM WHTEpBalie, B
KOTOPBIX Mpou3BoaHas pyHkuuu f(x) orpunarensbHa.

v
Vi
// ,/F\\\
b /-/ : '\ & y=f)
1 AN
-9 o | ));
/T\/
7
7
i

3. Haitru unrepBan yobiBanust GyHKImu ¥ = x* — 2x 7,

4. Haiiaure TouKy MUHMMYMa QyHKIAl ¥ = f(x), ecim u3BectHo, uto f'(x) = —x? + 6x,
5. Haiinmure HanMeHblliee U HauOoJIbIIIee U3 3HAYCHHUH, KOTOPOE MPUHUMAET (DYHKITHS
y=05x%—9x%+48x na orpeske [—1;5].

1

6. Haiinure nepsooOpasHyio GpyHKIUN flx)=- (Bt 1)®



dx

3
7. Bpraucnure nHTErpan f N

8. Ha xakom pucyHnke n3o00paxeHo ceuyenue kyoa miockoctsio ABC?
A

oo

/
[
1
1}
t
1 1
“ 1
1
(@)

1) 4)

9. JIByrpaHHbIf yroj, oOpa30BaHHBIN MOMYIJIOCKOCTAMU o U P, paBeH 90°. Touka A ynaneHa ot
rpaHeil aByrpaHHoro yrma Ha 9 cMm u 3 cm. Haiinute paccrosHue ot Touku A 10 pebpa
JBYTPAHHOI'O yTJa.

10. Pemmre ypaBHenue 3x* — 5x%+2 =0,

. cf iy 7B
11. Haiigute 3HaueHue Bolpakenus | = — = ) "=

10 5 Ak
Yactp 2
12. Haiigute miomanas GUrypsl, OrpaHUYCHHON rpadukamMu Gpyukumii v = 4x, ¥y =x — 3, x = 3.
13. Haiitu f'(2), eciu f(x) = ;I

14. HaiiguTe muiomaas MoJHON MOBEPXHOCTH MPABUIBHON TPEYTroIbHOM MPU3MBI, €CIIM U3BECTHO, YTO

O6okoBoe pedpo B 5 pa3 Oosblle CTOPOHBI OCHOBaHMSI, @ CyMMa JJIMH Bcex pEdep paBHa 42.
C:

A,

15. HaiinuTe muomane pomo6a, jexamero B OCHOBaHUM MUPaMUbI, €CIM BbICOTA MHpaMHIbl 12 cM,
onuH u3 yrioB pomba 30°. bokoBbie rpaHu 00pa3yroT ¢ TNIOCKOCTHIO OCHOBAHUS YTOJI, paBHBINA 60°.

16. Pemute HepaBeHCTBO v 12x — 27 = x — 9.

17. Pemmrte ypaBHeHne 4°7° + 4% = 10,

18. VYmpocrtute BbIpakeHue tg*a — sin*a — tgla sin‘a

Yacts 3
19. Pemmrte HepaBeHcTBo |x* — 6x — 1] = 6.
20. PaBHOGEIPEHHBIH TPEYTONEHUK C OCHOBAHMEM @ M YIJIOM (L TIPH BEPHIMHE BPAIIAETCs BOKPYT
TIPsAMOIA, cofiepaKaleii ero ocHoBanue. Haiinure miomaas MOBEpXHOCTH TeNa BPAIIEHHUS.



