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1 ITOSICHUTEJIBHASA 3AIINCKA

1.1 ObaacTh NpUMeHeHHs POTrPaMMBbI

Pabouass mporpamma ydebnoro mnpemmera OOIL07 Martemartuka SIBIS€TCS YacThIO
00pa3oBaTeNLHON MPOrpaMMbI TIOATOTOBKU CIEIMAIMCTOB CPEJIHEro 3BEHA, pa3pabOTaHHOW B
cootBercTBUU ¢ PI'OC CIIO no cnenuansHocT 26.02.26 CynocrpoeHue.

1.2 MecTto mnpeaMera B CTPYKType HNpPOrpaMMbl MOATOTOBKH CIEIUATNCTOB
Cpe/iHero 3BeHa
VYuebnsii npeamer OOIL07 Maremarnka, HM3y4aeTcss Ha YIUIYOJIEHHOM YpPOBHE B
o0mieoOpa3oBaTeIbHOM ~ LUKJIE ~ y4eOHOTO  IJIlaHa ~ OCHOBHOHW  MPOQecCHOHATBHOM
00pa3oBarenbHON MporpamMmsl crienraibHoCcTH 26.02.26 CynocTpoeHue.
[TpodeccroHanbHO-OPUEHTUPOBAHHOE COACPIKAHUE pea3yeTcss B MPUKIAJHOM MOJYyJe Ha
MaTepuaie MPaKTUYECKUX 3aHSATHI, OpUEHTUPOBAHHBIX Ha (HOPMHUPOBaAHKE Y O0yUYaAIOUIUXCS 3HAHUH U
yMEHUH B 00JaCTH MaTeMaTHKH, HAaBBIKM HMX NPUMEHEHHS B IMPAKTHYECKOW MpPOoeCcCHOHATBHOM
JIEATEIbHOCTH.

1.3 O6bem yuyeOHOr0 mpeaMeTa H BU/bI y4eOHOI padoThI

Bup y4yeOHoii padboThI O0BbeM yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 NpeIMeTa 254
B TOM YHUCIJIE:
OcCHOBHOE cO/Iep:KaHue: 212
B TOM YHUCIJIE:
- TEOPETUYECKOE OOyUCHHE 78
- MPAKTUYECKUE 3aHITHS 122
IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (colep:KaHue 12
NPHUKJIATHOTO0 MOXYJISH):
B TOM YHUCIJIE:
- IPAKTUYECKUE 3aAHITHUS 12
CaMoCTOsITeIbHAsA padoTa 38
IpomexxyTounas arrectanus (nuddepeHIHPOBAHHBII 3a4€T, IK3aMEH) 4




2 NIVIAHUPYEMBIE PE3YJIBTATbBI

B pesynprate m3ydyeHus mpenMera y OOYyYarOIIMXCS JOJDKHBI OBITH CPOPMHUPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.

JIn4yHOCTHBIE pe3yJIbTaThI

OcBoeHne TporpaMMbl MpeaMeTa COMPOBOXKAACTCS (OPMHUPOBAHUEM Y OOYHUAIOLIMXCS
JUYHOCTHBIX PE3YJbTaTOB:

IPAKJAHCKOI0 BOCIIMTAHUS:
YMEHHME B3aUMOJCHCTBOBATh C COLUAIbHBIMA HMHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM;

MaTPUOTUYCCKOI'O BOCIIUTAHUA:

HEHHOCTHOC OTHOIICHHUE K I'OCYJapCTBECHHBIM CUMBOJIaM, UCTOPUYCCKOMY U ITPUPOJHOMY
HACJICOWIO, IMaMATHHUKAM, TpaaulusaM HapoaOB POCCI/II/I, JocTwxeHusM Poccuu B HayKe,
HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX U TPYAC,

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUA:

CIIOCOOHOCTD OLICHUBATh CUTyallU0 U MPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTUDPYSACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHHUC YCTOﬁqHBOFO 6yzLyIuero;

9CTCTUYCCKOI'O BOCIIUTAHHUA:

9CTECTUYCCKOC OTHOIICHUEC K MHPY, BKIIIOYasd 3CTCTUKY 6I)ITa, HAayYHOT'O U TCXHHUYCCKOIO
TBOpPYECTBA, CIIOpTa, TpyAda U O6IJ_IGCTBCHHBIX OTHOHIGHHﬁ;

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HBIX BHJAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
Ka4dycCTBa TBOp‘{CCKOﬁ JIMYHOCTH,

(U3NIECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3JI0POBOrO U 0Oe30macHOro obpa3a KHU3HHM, OTBETCTBEHHOI'O
OTHOIIEHHSI K CBOEMY 3/I0POBBIO;

aKTUBHOE HEMNpUATHE BPEAHBIX MpPHUBBIUEK M MHBIX (OpM NPUYMHEHUS Bpena
(GU3NIECKOMY H ICUXUIECKOMY 3/I0POBBIO;

TPYZAOBOI'O BOCIIUTAHMUSL:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPYA0J1t00ue;

TOTOBHOCTb K  AKTUBHOM  JIEATENBHOCTM  TEXHOJOTMYECKOM M COLMAIBHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHULIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITENILHO BBIITOJIHATH
TaKylo ACSTEIbHOCTD;

MHTEPEC K pa3iIu4HbIM cepam npodeccuoHaNbHON eSTEIbHOCTH, YMEHUE COBEPIIATH
0CO3HaHHBII BEIOOp Oyayleit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOPa30BaHMIO HAa MPOTSHKEHUU BCEH
YKU3HU;

IKOJIOTHYECKOTO BOCITUTAHUS:

CCbOpMI/IpOBaHHOCTB SKOJOTHYECKOU KYJIbTYpPbI, IOHUMAHHUEC BJIUAHUA COLOUAJIBHO-
PKOHOMHUYECKUX TMIPOILIECCOB HA COCTOSHHUE TMPUPOAHONW M COIMAIBLHOM Cpellbl, OCO3HAHUE
100aTbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

aKTUBHOE HETIPUATHE IEHCTBUH, MPUHOCAIINX BPEI OKPYXKAIOIIEeH cpee;

YMCHUEC IMPOrHO3UPOBATH He6HaFOHpI/I$ITHI)Ie OKOJIOTUYCCKHUEC IIOCJICACTBUA
MpeIPUHIMAEMBIX JEHCTBHI, TPeIOTBPALIATh UX;

LHECHHOCTHW HAYYHOTI'O ITO3HAHM:
C(bOpMI/IpOBaHHOCTB MHUPOBO33pCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO



pa3sBUTHS HAyKd ¢ OOLIECTBEHHOHW TPAKTHUKH, OCHOBAaHHOTO Ha JUalore KyJabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

OCO3HaHUE LIEHHOCTH HAYYHOM AESITEIBHOCTH, TOTOBHOCTH OCYIIECTBIATH IIPOEKTHYIO U
HCCIIEI0BATEIILCKYIO ACATEIbHOCTh HHANBUAYAIBHO U B IPYIIIE.

VYuureiBass  cnenuduKy MpeAMeTa, JIMYHOCTHBIE  pe3ylbTaThl B NPOrpaMme
KOHKPETU3UPOBAHbBI KAK:

JI1 - chopMUPOBAHHOCTH TPEICTABICHUN O MATEMaTUKE KaK YHHBEPCATHbHOM SI3BIKE
HayKH, CPEJICTBE MOJEIUPOBAHMS SIBJICHUN U IPOLIECCOB, UACSIX U METOJaX MaTEMaTUKU;

JI2 - noHMMaHuE 3HAYUMOCTHM MaTEeMaTUKHM JUIsi HAyYHO-TEXHMYECKOro Iporpecca,
c()OPMUPOBAHHOCTh OTHONICHUS K MaTEeMaTHKE KaK K YacTH OOIIEYeIOBEYECKOW KYIbTYPHI
yepe3 3HAKOMCTBO C UCTOPUEN PAa3BUTHS MATEMATHKH, YBOJIFOLMEN MaTEMAaTUYECKUX UIEH;

JI3 - pa3BuTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHHS,
AITOPUTMUYECKON KYJIbTYpPbI, KPHTUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAUMOM Jis Oy ay1eit
poeCCHOHATIBHOMN eATENFHOCTH, VIS TIPOIOJDKECHUST 00pa30BaHMs U CaMOOOpPa30BaHMS,

JI4 - oBiageHHe MaTeMaTHYECKUMH 3HAHUSMU U YMEHUSMH, HEOOXOJUMBIMU B
MOBCETHEBHOM JKM3HU, [IJI1 OCBOCHUS CMEXHBIX E€CTECTBEHHO-HAYYHBIX JTUCHUIUIUH U
TUCIUIUIMH TPO(ECCHOHATBHOTO IHKIA, AN ToJlyueHuss oOpa3oBaHMs B 00NacTax, He
TpeOyIOIMX yriIyOJIEHHOM MaTeMaTH4eCKON OArOTOBKU;

JIS - TOTOBHOCTH U CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCIE camMO00pa3oBaHUIO, Ha
MPOTSKEHUH BCEU KU3HU;

JI6 - co3HaTenbHOE OTHOIIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICUIHOM
npoeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

JI7 - TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW U OTBETCTBEHHOM
JesATEeIbHOCTH;

JI8 - TrOTOBHOCTh K KOJUIGKTHBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENbCKOM, MPOEKTHOW U IPYTUX
BUJIaxX JACSTENbHOCTH;

JI9 - orHomieHue K TPO(ECCHOHATBHOM NEATENHHOCTH KaK BO3MOXKHOCTH YYacTHs B
pEIIeHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX POOIEM.

g hopMupoBaHUS 3TUX PE3yJbTATOB Y OOydaromuxcst GOpMHUPYIOTCS YHUBEPCATIbHBIE
yueOHbIe AeHCTBHUS:

- IUpOKasT MOTHBAIMOHHAS OCHOBA YYE€OHOW JEeSATEIHHOCTH, BKIIOYAIOIAS
collManbHbIe, y4eOHO-TIO3HABATENbHBIE U BHEIITHIE MOTHBBIL;

- y4eOHO-TI03HABATENIbHBI MHTEPEC K HOBOMY Y4eOHOMY Marepuaity M crocodam
pelIeHus: HOBOM 3a1a4H;

- OpUEHTAIMSl Ha TIOHMMaHUE MPUYUH ycCllexa B Y4eOHOW AESITENbHOCTH, B TOM
YHUCJI€ Ha CaMOaHalIM3 U CAaMOKOHTPOJb pE3ylbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB
TpeOOBaHUSIM KOHKPETHOM 3a/1auu;

- CIIOCOOHOCTh K CaMOOILIEHKE Ha OCHOBE KPHUTEPUEB YCIENIHOCTH Y4eOHOM
NesATEeTLHOCTH;

- OpUEHTAIlsl B HPABCTBEHHOM COJAEPKAaHUU M CMBICIE KaK COOCTBEHHBIX
MOCTYIIKOB, TaK ¥ TIOCTYIIKOB OKPYKAIOITUX JIFOICH;

- pa3BUTHE STUYECKUX UYBCTB — CThIJA, BHUHBI, COBECTH KaK pEryJsaTOpOB
MOPAJILHOTO TTOBEICHUS.

®opmupoBanue Y'Y /| npoBOAUTCS IPU MOMOIIN PELICHUs CASAYIOMIMX TUIIOBBIX 3a7a4:

- oOecrieyeHre BO3MOXKHOCTH CaMOCTOSITENIbHON ITOCTAaHOBKM ILieed M 3aj1ady B
npeIMeTHOM  OOyuYeHWH, TPOEKTHOH W  y4eOHO-HCCIEIOBAaTENbCKOW  AESTeThHOCTH
00yJaromuxcs;

- obecrnevyeHrne BO3MOXKHOCTH CaMOCTOSATEIHHOTO BBIOOpA OOYYArOIIMMHUCS TEMIIa,
PEKUMOB U ()OPM OCBOEHUS MPEAMETHOTO MaTepHaa;



- o0ecrieyeHne HAJIM4YUsl B 00pa30BaATENbHOM JESITEIbHOCTH COOBITHH, TPEeOyIOImuX
OT 00y4aromuXcs MPeIbSIBICHUS TPOIYKTOB CBOCH JEATEILHOCTH.

MeTal’[peHMeTHbIe pe3yJbTaThbl

OcBoeHHE TPOTrpaMMbl TIPEMETa COMPOBOXKAACTCS (HOPMUPOBAHHEM Y OOYYAOLIHXCS
METaIpeIMETHBIX PE3yJIbTaTOB:

1. OBnajieHre yHUBEPCATBHBIMH Y4€OHBIMU TTO3HABATEIILHBIMU JICHCTBUSMH:

a) 6a30BbIE JOTMYECKUE CHCTBUS:

OTIPEIEIIATH 1SN IEATSILHOCTH, 33]]aBaTh NapaMEeTPhl U KPUTEPUU HX JIOCTHUIKCHUS;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OICHHBATH COOTBETCTBHE PE3YJbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIIEICTBUI ESTEILHOCTH,

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

BJIQJICTh HABBIKAMU y4eOHO-MCCIICAOBATEILCKOW U MPOCKTHOW JICATEIIbHOCTH, HaBBIKAMHU
pa3perieHus mpooieM;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METO/IOB ITO3HAHHMS,

dbopMHpOBaHHE HAYYHOTO THIIA MBIIUICHHS, BJIaJICHUEC HAyYHOH TEPMUHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSIMH U METO/IaMHU;

BBISIBJIATh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3WPOBATh 3ajady, BBIIBUTATh
THIIOTE3y €¢ pEIICHHUS, HAXOIWTh AaPryMEHTHI JUIsl JIOKAa3aTeIbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TIOJIyYCHHBIC B XOJC pCIICHHS 3aJa4d PEe3yJabTaThl, KPUTHUCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

YMETh IEPEHOCUTHh 3HAHUS B [I03HABATCIbHYID M  IPAKTUYECKYI0  00JacTu
KHU3HENICATCIILHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOJIXOIbl H PEILICHHS,;

CTaBUTh MPOOJIEMBI U 3a71a4H, JO0MYCKAOIIHE aTbTCPHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmarueil:

BJAJ€Th HAaBBIKAMH TIOJIydeHHS WH()OpPMAIMM W3 WCTOYHWKOB pPa3HBIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISATh  TOWCK, aHAJU3, CHCTEMATHU3alMI0 W HHTEPIPETALHUIO
UH(POPMAIIUU Pa3IHYHBIX BUJOB U (POPM MPEIICTABICHHS,

MCIOJIb30BaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pELICHHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 3aad C COOJIOJICHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH O€30IMaCHOCTH, THTUEHBI, PECYPCOCOCPEKEHNUs, MPABOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€301MacHOCTH.

2. OBitajicHHe YHUBEPCATHbHBIMH KOMMYHHUKATUBHBIMU JICHCTBUSMHU:

a) obieHue:

OCYIIECTBIIATH KOMMYHHKAIIUU BO BCeX chepax KU3HH;

pacrio3HaBaTh HeBepOaJbHBIC CpPEACTBAa OOIICHWS, MOHMMATh 3HAYEHHUE COIMATBbHBIX
3HAKOB, PACIO3HABATh MPEINOCHUTKHA KOH(DIUKTHBIX CUTYAIIMH U CMATYATh KOH(IUKTHI;

BJIQJICTh Pa3IMYHBIMU CITIOCOOAMU OOIIIECHHS U B3aUMOJICHCTBUS;

apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMTr4aTh KOH(PIUKTHBIEC CUTYaIlHH;

pa3BEpHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJB30BAaHHEM S3bIKOBBIX
CPE/CTB;

0) coBMeCTHas 1eSITeIbHOCTB!

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHIYaIbHON pabOTHI;

NPUHUMATh 1[I COBMECTHON JICATEIIbHOCTH, OpPTaHW30BbIBATh W KOOPIUHHPOBATH
NEWCTBUSL TIO €€ JOCTM)KEHHUIO: COCTaBJISITh IUIAH JIEHCTBHIA, PACHpeNeNsiTh POIH C Y4EeTOM
MHEHHI YYaCTHUKOB 0OCYXKJaTh Pe3y/IbTaThl COBMECTHOM paOOTHI;

npejuiarath HOBBIE MPOEKTHI, OLEHHBATH WU C MO3UIHH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;



KOOPJAMHUPOBATh M BBINOJHATE padOTy B YCIOBUSAX pEAIbHOTO, BUPTYaJbHOIO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

OCYILECTBIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEACHHWE B pPa3IMUHBIX CHUTYalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

3. OBnasieHrEe YHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIHO OCYILECTBIISATh TMO3HABATEIbHYIO AEATENbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBIE 3a7auyd B 00pa30BaTENIbHON JEATEIBHOCTH M
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIHO COCTaBJISITh IUIAH PELIEHUS ITPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHMPOBAHUIO U TPOSIBICHUIO IIUPOKOM 3SpYyAMLUU B Pa3HBIX
00J1acTSAX 3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUSIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIJICTh HaBBIKAMH [TO3HABATEIBHON pedIIeKCHu KaK 0CO3HAHMS COBEPIIAEMBIX JICHCTBUI
Y MBICJIMTEIBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAaHUI;

MCTIOJIB30BATh MPUEMBI pe(IICeKCHUH /ISl OLIEHKH CUTYaIIH, BEIOOpa BEPHOTO PEIICHHUS;

B) SMOLIMOHAJIbHBIN UHTEIJIEKT, Ipeanoaraouil chpopMUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS PAa3BUTUS COOCTBEHHOM 3MOLIMOHAILHON Cepsl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIMpOBaHMUsl, BKJIIOYAIOLIETO CaMOKOHTpOJIb, yYMEHUE IPUHUMATH
OTBETCTBEHHOCTb 3@ CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBAThCA K HMOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHMBAalLlMU, BKJIKOYAIOIIEH CTPEMIICHHE K IOCTMIKCHHMIO LIEJIU U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE AEHCTBOBAThH, UCXO/S U3 CBOUX BO3MOXHOCTEH;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAaUBATh OTHOLIEHHUS C APYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTth KOH(INKTHL;

T') IpUHATHE ce0s U IPYTUX JIIOJeH:

MPUHUMATD ce0sl, TOHMUMasi CBOM HEAOCTAaTKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI W apryMEHTBl JpYrMX JIIOJEHd MpU aHaJIW3€ pe3ylbTaToB
JeSITEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLIMOKH.

VYuureiBas crenuuKy IpeaMera, MeTalpeAMETHbIE pe3yibTaTbl B IpOrpamMme
KOHKPETU3UPOBaHBbI KaK:

MI1 - yMeHue ompenensTh Ielu AesSTENIbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPUHM HX
JOCTHKECHHUS;

M2 - ymeHHE BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBAThb COOTBETCTBUE
pE3yJIBTAaTOB LIESAM, OLIEHUBATh PUCKH MTOCIEICTBUI 1EATENbHOCTH;

M3 - BnajeHue HaBBIKAMHU YYE€OHO-HCCIIENOBATEILCKOM M TMPOEKTHOW AESITEIBHOCTH,
HaBBIKAMU pa3peleHust mpoodiem;

M4 - cnocoOGHOCTP M TOTOBHOCTh K CAMOCTOSATEIBHOMY IOMCKY METOJIOB pEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBbIX METOO0B [T03HAHUS;

M5 — cnocoOHOCTh BBISIBISITH HPUYUHHO-CIIEICTBEHHBIE CBSI3U M aKTyallU3UpPOBATh
3a/a4y, BBIIBUTaThb T'MIIOTE3Y €€ PELICHMs, HAXOAWThb apryMEHTHI Ul J10Ka3aTeIbCTBA CBOMX
YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

M6 - crocOOHOCTH aHATU3UPOBATh MOJYUYEHHBIE B XOJ€ PELICHMs 33Ja4d PE3yNbTaThl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSX;

M7 - cnocoOHOCTh BBIABUTATh HOBBIE HJEH, IpellaraTb OPUTHMHAIbHBIE MOJXOMAbI U



pelieHus,

CTaBUTb MPOOJIEMBI U 3a7a4M, JOMYCKAIOINE albTePHATUBHBIC PEIICHUS;

M8 - BnazeHue HaBBIKAMU TOJTY4YEeHUS HH(DOpPMAIMK W3 UCTOYHHMKOB DPA3HBIX THIIOB,
CIOCOOHOCTh ~ CAMOCTOSITENIBHO ~ OCYILECTBJIATH ~ IOMCK, AHAIW3, CHCTEMaTU3alUI0 U
MHTEpIpEeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IpE/ICTABICHHUS;

M9 - CcHocoOGHOCTh OCYIIECTBIATh KOMMYHUKAallMM BO BceX cdepax IKU3HHU;
apryMEHTHPOBAHHO BECTH AMAJIOT, YMETh CMSTYaTh KOH(IIMKTHBIE CHTYallud; Pa3BEpPHYTO U
JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

M10 - cnocoOHOCTP MOHMMATh W HCHOJB30BATH IPEHMYIIECTBA KOMAaHIHOH U
UH/IUBUAYaJIbHOW Pa0OThl; MPUHHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JEHUCTBUS IO €€ JOCTHIKCHHMIO: COCTAaBJIATH IIIAH JCHMCTBUM, paclpeneisaTh
pOJIM C y4EeTOM MHEHUH Yy4aCTHHKOB OOCYKIaThb pe3yjbTaThl COBMECTHON pabOThI; Mpelarath
HOBBIE IPOEKTHI, OLCHUBAThb HJEH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH, IMPAKTUYECKON
3HaYUMOCTH; OCYLIECTBIIATH O3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B PA3JIMYHBIX CUTyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

M1l — yMmeHue caMOCTOSTENBHO COCTaBJATh IJIaH peIIeHHs NpoOJIeMBbl C y4eTOM
MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTECHUIA;

M12 - cnocoOGHOCTH JaBaTh OLEHKY HOBBIM CUTYalUsiM, BHOCHUTb KOPPEKTHUBBHI B
JeSTEIbHOCTh, ~ OLIEHWBAaTh  COOTBETCTBME  pE3YyJbTaTOB  LIENSAM;  BIAJETh  HaBbIKaMU
IIO3HABATENIbHOM pe(eKCUH KaK OCO3HAaHHUS COBEPILAEMbIX JAECHCTBUI M  MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTAaTOB M OCHOBAHM; HCIOJIb30BaTh IpPUEMbl pedICKCUU Uil OLEHKU
CUTYallU{, BBIOOpA BEPHOTO pEILICHMUS;

Jnist popMHPOBAHUS ITUX PE3YIBTATOB Y 00ydaromuxcst GOPMHUPYIOTCS YHUBEPCATbHbIC
yueOHble JecTBuU:

Perynarusnsie

- IPUHUMATbh U COXPAHATh YUeOHYIO 3aj1auy;

- YUNTHIBaTh BBIJCJIICHHbIE IPENO/IABATEIEM OPUEHTUPHI JIEHCTBUS B HOBOM
y4eOHOM MaTepuasie B COTPYIHUYECTBE C IperojaBaTesieM;

- IUIAHUPOBAaTh CBOW JEWCTBUS B COOTBETCTBUU C IIOCTABJIEHHON 3aaauyeil u
YCIIOBUSIMU €€ pean3alliy, B TOM YHMCIIE BO BHYTPEHHEM IUIAHE;

- YUNTBHIBaTh YCTAHOBJIEHHBIE MpaBWa B IUIAHUPOBAHMM U KOHTpOJIE crocoba
peleHus;

- OCYIIECTBIISITh WTOTOBBIM M TOLIATOBBIM KOHTPOJIb MO pe3yabTaTy (B cilydae
paboThl B MHTEPAKTHBHOM CpeJie MOJIb30BaThCsl peakiMel Cpeibl pelieHus 3a/1auH);

- OLICHMBAaTh IPAaBUJIBHOCTb BBIIIOJIHEHUS JEUCTBUS Ha YPOBHE aJ€KBAaTHOU
PETPOCTIEKTUBHON OLIEHKU COOTBETCTBHSI PE3Yy/IbTAaTOB TPEeOOBAHUAM [aHHOM 3alaud U
3aJJaYHOM 00J1acTH;

- aZIcKBaTHO BOCIIPMHMMATH NIPEAJIOKEHUS U OLICHKY ITPENoJaBaTeieil, ToBapuulei,
poauTENEr U IPYTUX JHOJIEH;

- pas3nn4arh Coco0 U pe3yibTaT AeHCTBUS,

- BHOCUTb HEOOXOJIMMbIE€ KOPPEKTHBBI B JECHCTBUE IIOCIIE €ro 3aBeplIeHUs Ha
OCHOBE €ro OIICHKM M Y4€Ta XapakTepa CHEIaHHBIX OLIMOOK, MCIIOJIB30BaTh NMPEITIOKEHUS U
OLICHKH JJIsi CO3JaHMsI HOBOTO, Oojiee COBEPILIEHHOTO pe3ylbTara, HCIOJIb30BaTh 3aIHCh
(puxcanuro) B iudpoBoii hopMme Xo0/1a U pe3yIbTaTOB pEIIeHUs 3a1a4l, COOCTBEHHOM 3ByUalen
peur Ha pyCCKOM, POJJHOM U MHOCTPAHHOM SI3bIKaX.

Ilo3HnaBaTenbHbIE

- OCYIIECTBIISITh MOMCK HEOOXOAMMOW HH(GOpMAalUU Ui BBIIOJHEHUS Y4eOHBIX
3aJJaHUi ¢ MCIOJBb30BAaHWEM Y4YeOHOM JMTepaTypbl, SHUUKIONEANMN, CIPAaBOYHUKOB (BKIOYAs
AIIEKTPOHHBIE, IU(PPOBBIE), B OTKPHITOM HH(POPMAIMIOHHOM MPOCTPAHCTBE, B TOM YHCIIE
KOHTPOJIMPYEMOM NpOCTpaHCTBE MIHTEpHETA;

- OCYIIECTBIIATh 3anUCh ((puKcalnio) BEIOOPOUHON MHPOPMAIMK 00 OKpYkKaroIleM
MHpE 1 0 cede caMoM, B TOM 4Hciie ¢ ToMolsio HHCTpyMeHToB MKT;



- UCITIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBa, B TOM YHCJIE MOICTH
(BKJTIOUAst BUPTYAJIbHBIC) U CXEMBI (BKJIFOYAs] KOHIENITYaJIbHBIC) JIJIsl PEIICHUS 3a/1a4;

- CTPOUTH COOOIICHHUSI B YCTHON U MUCHbMEHHOM (hopMme;

- OpPUEHTHPOBAThCS HA pa3HOOOpa3ue crocoOOB pelIeHus 3a1ay;

- OCHOBAM CMBICIIOBOTO BOCTIPHUSITHS ~XYJIOXXECTBEHHBIX M  IO3HABATEIIBHBIX
TEKCTOB, BBIIEATH CYIIECTBEHHYI0 HMH(OpMAIMIO M3 COOOIIEHUH pa3HbIX BUAOB (B IEPBYIO
odepelb TEKCTOB);

- OCYLIECTBIIATh ~ AHAIM3  OOBEKTOB C  BBLACICHMEM  CYIIECTBEHHBIX U
HECYIIECTBCHHBIX IPU3HAKOB,;

- OCYILECTBIISATh CHHTE3 KaK COCTAaBJIEHUE LIEJIOT0 U3 YacTeH;

- IPOBOJUTH CPABHEHUE, CEPUAIHIO U KIACCU(UKAIUIO 110 331aHHBIM KPUTEPUSIM;

- yCTaHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U B U3y4aeMOM KpYyTe sIBJICHUI;

- CTPOUTH pacCyXkaAeHuss B (opMe CBSI3U NPOCTBIX CYXACHUH 00 OOBEKTEe, ero
CTPOEHUH, CBOICTBAX U CBA3AX;

- 0000maTh, T. €. OCYHICCTBIIATH T'CHEPATHM3AIMIO W BBIBEJICHHE OOIIHOCTH IS
LIEJIOTO Psijia WK KJacca €qUHUYHBIX OOBEKTOB HAa OCHOBE BBIIEJICHHSI CYLIHOCTHOMN CBSI3H;

- OCYILIECTBJISITh TIOBEJIEHUE M0 IMOHSATHE HA OCHOBE paclO3HAaBaHUS OObEKTOB,
BBIJICJIEHUS CYILIECTBEHHBIX IPU3HAKOB U UX CUHTE34;

- yCTaHABJIMBATH AHAJIOTHH;

- BJIAJICTh PsI0M 00LIMX NpUEMOB pelleHus 3a1ad. KoMMyHuKaTuBHbIE

- aJIeKBaTHO HCII0JIb30BaTh KOMMYHHKATUBHBIE, [IPEK/E BCETO pPEUYEBbIE, CPEICTBA
JUIS PeLIeHUs pa3IMYHbIX KOMMYHUKAaTHUBHBIX 3a/1a4, CTPOMTh MOHOJIOTHYECKOE BBICKA3bIBAaHHE
(B TOM YHCIE CONPOBOXAAsl €ro ayAHOBU3YAIIbHOW IOAJIEPIKKON), BIalETh IUATOIMYECKON
¢dopmMOii KOMMYHHUKALlMM, HUCHONb3ys B TOM uHciae cpeiacrsa M uHcTpymeHTsl UKT u
JUCTAaHIIMOHHOTO OOILEHUS;

- JIOITyCKaTh BO3MOYKHOCTh CYIIECTBOBAHUSA y JIIOAEH Pa3IMYHbIX TOYEK 3pPEHHUs, B
TOM YHCJI€ HE COBIAJAIOIINX C €r0 COOCTBEHHOW, M OPUEHTHPOBATHCS HA MO3UIMIO MApTHEPA B
OOIIEHUH U B3aUMOJICHCTBUH;

- YUUTBIBATh pa3Hble MHEHUS U CTPEMHUTBHCS K KOOPAWHAIMU PA3JIMYHBIX TO3ULIUHN B
COTPYJIHUYECTBE;

- (dbopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO;

- JIOTOBApPHUBATHCS M TIPUXOIUTH K OOIIIEMY PEIIEHUIO B COBMECTHOU JESITETbHOCTH,
B TOM YHCJIE€ B CUTYallUl CTOJIKHOBEHHS HHTEPECOB;

- CTPOWTH TIOHSTHBIE JJIsi MApTHEPA BBHICKA3BIBAHMS, YYHUTHIBAIOIINE, YTO TMApTHEP
3HAeT U BUJUT, a YTO HET;

- 3a/1aBaTh BOMPOCHI;

- KOHTPOJHMPOBAThH ACUCTBHS MApPTHEPA;

- MCIIOJIb30BATh PeUb JJISl PETYJISIUN CBOETO JeHCTBUS;

- a/IeKBaTHO MCIIOJIb30BaTh PpEYEBbIE CpPEACTBA Ui PELICHHUs Ppa3IMuHBIX
KOMMYHHKATHBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE BBICKa3bIBAaHUE, BIIAJETh JAUAJIOTHYECKON
bopmoii peun.

®opmupoBanue Y'Y /] npoBOAUTCS IPU MOMOIIN PENIEHUS CIEAYIOINX TUIIOBBIX 3a/1a4:

- HOJUIMCIUITIMHAPHBIE U METAINIPEIMETHbIE TOTPYKEHUSI 1 UHTCHCUBBI,

- METOA0JIOTUYECKHE U PUITIOCOPCKUE CEMUHAPHI;

- yueOHO-HccIeIoBaTeNnbekas paboTra 0OydarolMXcsi, KOTopas MpeAroJiaraet
BHIOOp TEMAaTHKHU HMCCIIEIOBAHUS, CBSI3aHHON ¢ HOBEHUIIMMHU JOCTIKEHUSIMU B OOJIACTH HAyKH U
TEXHOJIOTHI;

- KOMIUIEKCHBIE 3aJlaud, HalpaBjCHHbIE Ha peIIeHHEe aKTyalbHBIX Mpolsem,
Jexalux B OmpkaiiieM OyayiieM oOydaromuxcs: BhIOOp JaibHenIed o0pa3oBaTeIbHOW WU
paboueil TpaeKTOPHH, ONPEeIICHNE )KU3HEHHBIX CTpaTeruil 1 T.11.;

- NOJy4eHHEe  MPEeIMETHbIX  3HaHUH B CTPYKTypaX,  aJlbT€PHATUBHBIX
00pa30BaTeNbHOIN OpraHu3aluu: y4acTHe B JUCTAHIIMOHHBIX KOHKYpCaxX U OJIMMITHAAx;



- CaMOCTOSITENIbHOE OCBOCHHE TJIaB, Pa3zeioB U TEM y4eOHOTO MPEeIMETa;

- CaMOCTOSITEIIBHOE B3aMMOJCICTBHE c HCTOYHUKAMU pPECYPCOB:
UH(POPMALIMOHHBIMHA UCTOYHUKAMU, (DOHIaMU, TPECTABUTEISMH BIACTH H T.I1.;

- CaMOCTOSITEJIBHOE YIIPABJICHUE PECYpPCaMU, B TOM YHCJIE HEMAaTEPUAIbHBIMY;

- IpPE3CHTAlM PEe3yJAbTaTOB MPOEKTHOW padOThl HAa pa3iMyHBIX JTamax ee
peanusanuu

IIpenmeTHble pe3yabTaThI

TpeOoBaHusl K HpPEAMETHBIM pPE3yJIbTaTaM OCBOCHHS YIIYOJIEHHOTO Kypca y4eOHOTO
npeamera OOIL.07 MaremaTuka:

I11 - ymenue omepupoBaTh MOHATHSAMH: OINpPEAETICHHE, aKCHOMa, Teopema, CIEACTBUE,
CBOWCTBO, MPHU3HAK, JT0KA3aTEIbCTBO, PABHOCWIBHbBIE (POPMYIUPOBKU; YMEHUE (HOPMYIHPOBATH
oOpaTHOE€ W MPOTHUBOIOJOKHOE YTBEPXKIEHUE, NPUBOIUTH MPUMEPHl U KOHTPHIPUMEPHI,
UCIIOJIb30BaTh METOJl MaTeMaTH4YeCKOM MHIYKIMM; IPOBOAUTH JTOKA3aTENIbHBIE PACCYKIEHUS
IIPU PEIICHUH 3a]1a4, OLIEHUBATh JOTHUECKYIO TPABIIIBHOCTD PACCYXKACHMUIA;

[12 - ymenue omnepupoBaTh MOHATHUSIMH: MHOXKECTBO, MOIMHOXKECTBO, ONEpaIldu Ha
MHOXECTBAMHU; yMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammapar [js ONUCAHUS
pealbHBIX MPOILIECCOB W SBIICGHUN U MPHU PEIICHUU 3a/ady, B TOM YHUCJIE U3 JPYIHX Y4eOHBIX
MIPEAMETOB;

I13 - ymeHue omepupoBaTh MOHITUSIMH: rpad, CBA3HBINA Tpad, AepeBo, UK, rpad Ha
MJIOCKOCTH; YMEHHE 3a7aBaTh W OMHUCHIBATh Tpadbl pa3IMUHBIMU CHOCOOAMU; HCIOIb30BAThH
rpadsl Ipu peleHuu 3aaay;

[14 - ymenue cBOOOIHO ONEPHUPOBATH MOHATHUSMH: COUYETAHHE, TEPECTAHOBKA, YHCIIO
COYETaHUll, 4YMCIIO MEepecTaHoBOK; OMHOM HblOTOHA; yMeHue NpPUMEHSATb KOMOMHATOpHBIE
(bakThl U paccyKJIeHUs JJis pelIeHus 3aj1ay;

II5 - YMCHHE OIICPUPOBATH IMOHATHAMHA: HATYPAJIbHOC YHCJIO, LEJIO0C YHUCIO, OCTATOK IIO
MOAYJII0, pallMOHAJIBHOC YUCIIO, UPPANHUOHAIIBHOC YHUCIIO, MHOXCECTBA HATYPAJIbHBIX, HCJIBIX,
panuoOHaJIbHBIX, I[CflCTBI/ITGJ'IBHBIX quceil; YMCHUC HCIOJb30BATH MPU3HAKKU OCIIUMOCTH,
HalMEHBIINH 06H.[HI>1 ACINUTCIIb W HAWMMCHBIICC 06]]_[66 KpaTHOC, aJIr'OpUTM EBKJ’II/II[a npu
PEIICHNHU 3a4a4; 3HAKOMCTBO C Pa3/JIMYHbIMHA ITO3UITUOHHBIMU CUCTEMAMU CHUCIICHUA

I16 - YMCHUC CBO6OI[H0 ONCpHUPOBATH IMNOHATHUAMU: CTCICHL C MLCJIbIM II0KA3aTCIICM,
KOpPCHb HaTypaanOﬁ CTCIICHU, CTCIICHb C palMOHAJIbHBIM I10Ka3aT€JIeM, CTCICHL C
JIEHCTBUTEIILHBIM (BeIJ_ICCTBeHHLIM) IIOKa3aTCJieM, JIOFapI/I(I)M qucia, CHHYC, KOCUHYC U TaHTCHC
IMPOMN3BOJIBHOT'O YK CJIA;,

117 - YMCHHE ONICPUPOBATH IMOHATHAMU: TOXIACCTBO, TOXICCTBCHHOC npeo6pa3OBaHHe,
YpaBHCHHUE, HCPABCHCTBO, CUCTCMaA ypaBHCHI/II\/'I U HCPABCHCTB, PABHOCUIILHOCTH ypaBHeHPIfI,
HCPAaBCHCTB HW CHUCTEM, pPalUOHAJIBHBIC, HWPPANUOHAJIBHBIC, II0KAa3aTCJIIbHBIC, CTCIICHHEIC,
JIOl"apI/I(I)MI/IquKI/IC, TPUTOHOMCTPHUYCCKUC YPABHCHUS, HCPABCHCTBA U CUCTEMbI; YMCHUC PCIIATDH
YpaBHCHHA, HCPABCHCTBA U CHUCTCMbI C IMOMOMIBIO PA3JIMYHBIX MPHUEMOB; pC€IIaTb YpaBHCHHA,
HCPAaBCHCTBA U CUCTEMBI C MMApaMCTPOM; IIPUMCHATH YPAaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJI
PEHICHUA MaTEMAaTHYCCKUX 3a1a4 U 3aJla4 U3 Pa3JIMYHbIX obOnacrei HAayKHU U peanLHoﬁ KU3HU,

I18 - ymenue cB0OOIHO ONEpUpPOBATh MOHATUAMU: TpapuK QYyHKIUHU, oOpaTHas QYHKIHA,
KOMIO3UIMSA (QYyHKIUHN, NUHEeWHas (QYHKUIMS, KBaApaTU4Has (YHKIUS, CTENeHHas (YHKIHS C
HEeNbIM  [OKa3aTeleM, TPUIOHOMETpUYeckre (YHKIMHM, OOpaTHbIE TPUTOHOMETPUUECKHE
GbyHKIMY, TTOKa3aTeabHas U Jiorapupmudeckas GyHKIMH; YMEHUE CTPOUTh rpapuku QyHKIUH,
BBINOJIHATH NPeoOpazoBaHus rpaukoB PYHKIUH;



YMEHHE HCIIONb30BaTh rpa@uku (QYHKIUN IS M3Y4YEHUs MPOILIECCOB M 3aBUCHMOCTEH
OpU pelIeHUH 3aJad M3 APYruxX Y4YeOHbIX MpEeIMETOB U U3 peallbHOM JKHW3HM; BBIpAXKaTh
dbopMyiaMu 3aBUCUMOCTH MEXIY BEITMUNHAMU;

yMeHHE CBOOOJHO ONEpUpOBaTh MOHATHAMHU: YETHOCTh (YHKIHH, IEPHOIUYIHOCTD
(GyHKUIMU, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTh (YHKIHMH, 3KCTpeMyM (YyHKIIHH,
HauOonbllee M HaWMEHbIIee 3HAuCHHS (QYHKIUMM Ha MPOMEXKYTKE; yMEHHE IIPOBOIUTH
uccieoBaHue QyHKINU;

YMEHHE HCIIOJIb30BaTh CBOMCTBA W Trpaduku (GYHKIUN [ pelIeHUs YypaBHEHMHIA,
HEpaBEHCTB M 33Ja4y C MapamMeTpamu; H300pakaTb Ha KOOPIAMHATHOW IIOCKOCTH MHOYKECTBA
pelleHuit ypaBHEHHI, HEPABEHCTB U UX CUCTEM;

19 - ymeHwe CBOOOAHO  ONEPUPOBATH  MOHATUAMHU:  IOCIEIOBATEIHHOCTD,
apudMeTHUecKasi TMPOTPEcCHs, TE€OMETPUYECKass Mporpeccusi, OECKOHEYHO yObIBaromias
reoMeTpHUYeCcKas MPOTrpeCcCHsl; YMEHHE 3a1aBaTh II0CIEN0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO

PEKypPpPEHTHBIX (hopMy;

I110 - ymeHue onepupoBaTh NOHATUSAMU: HEMIPEPHIBHOCTh (DYHKIIUHU, ACUMIITOTHI Tpaduka
GyHKIMM, TIepBasi ¥ BTOpasi MPOU3BOMHAS (DYHKIIUH, TCOMETPHUSCKUNA M (DU3HUSCKUN CMBICI
MIPOU3BOJHOM, MEpPBOOOpa3HasA, OMPEICIICHHBI HMHTErpaj; yMEHHE HaXOJUTh AaCHUMIITOTHI
rpaduka (QyHKIHUH;, yMEHHE BBIYUCISATH MPOU3BOJHBIC CYMMBI, MPOU3BEACHUS, YaCTHOTO W
KOMMO3UIMHN (PYHKINHA, HAXOJAUTh YpaBHEHUE KacaTelbHOU K TpaduKy QyHKIHH;

YMEHHE HWCIOJIb30BATh MPOU3BOAHYIO ISl MUCCIEAOBAaHUS (YHKIWH, IS HAXOXKICHHS
HAWJIY4YIEro PELICHUs B IPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-9KOHOMUYECKUX U (U3HUECKUX
3aadax, Uil ONPEACICHUS CKOPOCTH M YCKOPEHUS; HaXOMUTh IJIOMIAT M 00BbeMbl (QUryp c
IOMOIIBIO MHTETpajia; MPUBOIAMTH MPHUMEPHl MAaTEMAaTHUYECKOTO MOJCIMPOBAHUS C MOMOIIBIO
Qg epeHIraIbHbIX yPaBHEHUH;

II11 - ymeHue omnepupoBaTh TOHATUSAMHU: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE
KOMILJIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOT'O 4Kcia, opMa 3alrucu KOMIUIEKCHBIX
yhcen (reoMeTpuyeckas, TPUTOHOMETpUYECKass M anredOpamyeckas); yMeTb IMPOU3BOAMTH
apudMeTHUecKue ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIaMH; MPUBOAMUTH MPUMEPHI UCIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

IT12 - ymenue cBOOOJHO ONEPHPOBATH MOHATUSAMU: CpeaHee apu(pMeTHIecKoe, MeauaHa,
HauOoJblllee U HAUMEHbIIEE 3HAU€HUs, pa3Max, JAUCIEPCUs, CTaHJApTHOE OTKJIOHEHHWE MJIs
ONMCAHUS YMCIOBBIX JaHHBIX; YMEHUE HCCIEOBATh CTaTUCTHUYECKHUE AAHHBIE, B TOM YHUCIE C
IPUMEHEHHEM TpaUuecKuX METOJIOB U 3JIEKTPOHHBIX CpPEJCTB; TpaHUuecKku HCCIea0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacCceuBaHMsl U JIMHEHHON perpeccuy;

[113 - ymeHue HaxoOuUThb BEPOATHOCTH COOBITUH C HCMOJIb30BAaHHEM TIpadUyecKux
METO/IOB; TIPUMEHSTH ISl pelIeHus 3a1a4 (HOpMyYIIbl CIOKEHHSI U YMHOXKEHHS BEPOSITHOCTEH,
dopmynny monHON BeposTHOCTH, Gopmyny bepnymin, koMOuHaTOpHBIE (AKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; yMEHHE ONEepUPOBATh IMOHITHUSMH: CIydaiHas
BEJIMYMHA, paCIpe/eleHUe BEpOATHOCTEH, MaTeMaTHUecKoe OXHJaHUe, MJUCIEepCUs U
CTaHJAPTHOE OTKJIOHEHHWE CIyJailHOH BENMYMHBI, (YHKIUH paclpelnesieHus W TUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeJIbHOTO W HOPMAJIbHOTO paclpesielieHuii; YMEHHE HCII0JIb30BaTh
CBOWCTBA M3YYCHHBIX PACHpEICNCHU Ui PEUICHUs 3ajad; 3HAKOMCTBO C TOHSATHSIMH: 3aKOH
OONBIINX 4YHCEd, METOJAbl BHIOOPOUYHBIX HCCIEIOBAHUN; YMEHUE MPUBOJIUTH INPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIIINX YHCEI B TIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

114 - YMCHHC CBO6OI[H0 ONeprUpoOBaTh IMOHATHUAMU: TOYKA, IpAMas, IIJIOCKOCTb,



IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM Yrojl, JBYIPAHHBIA yroJI, TPEXTPaHHBIA YIoll,
NIEPECEKAIOIINECS, TapajuleJbHble UM CKPCIIMBAIOIIMECS IPAMBIC, MNapajUIeIbHOCTh U
NEPHEHIUKYIISIPHOCTD MPSAMBIX U ITIOCKOCTEH, YroJI MEXAY MIPSIMBIMH, YIOJ MEXIY IPSIMOU U
IUIOCKOCTBIO, YTOJI MEKIY IIJIOCKOCTSIMU; YMEHHE UCII0JIB30BATh [IPH PEIICHUH 33a4 U3YYCHHbIE
(axThl U TEOPEMBI IJITAHUMETPUH; YMEHHUE OLIEHUBATH Pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE;
YMEHHME OIEpUPOBATH MOHATUSAMHM: MHOTOIDAHHUK, CEUYEHHUE MHOIOIDAHHUKA, IPAaBHJIbHBIN
MHOTOTpaHHHK, MIPU3Ma, TUpaMuaa, GUrypa u MOBEpXHOCTb BpalleHHs, IMINHAP, KOHYC, IIap,
cdepa, pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHJIpA, MapajulelbHble OCH WIN
OCHOBaHMIO, CEYEHUE IIapa, IUIOCKOCTb, Kacaromasics cdepsl, LHWIMHAPA, KOHYCAa; YMEHUE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (UIYpbl M IMOBEPXHOCTHU
BpalICHUs, UX CEUEHUs, B TOM YHUCIJIE C IIOMOILBIO DJIEKTPOHHBIX CPEICTB; YMEHHE IIPUMEHSATH
CBOWCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOATENBHO (OPMYIMPOBATH ONPEIEICHUS N3y4aeMbIX
¢buryp, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T'€OMETPUYECKUX (UTYp, 000CHOBBHIBATH
WINA ONPOBEPrarb UX; yMEHHE MPOBOJUTH KJIACCU(PHUKALMIO GUIYp MO Pa3IMYHBIM MPU3HAKAM,
BBITOJIHATH HEOOXOMMBIE JOTIOTHUTEIbHBIC TOCTPOCHHS,

I115 - ymenue cBOOOIHO ONEPUPOBATH MOHIATUSIMU: IUIOMIAAL GUTYPBI, 00BeM (DUTYPBI,
BEJIMYMHA yIJla, PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE MEX]y MPSIMBIMH, PACCTOSHUE
MEXy IIOCKOCTSAMH, IUIOMIAAb Cepbl, MIOMAAb MOBEPXHOCTH MUPAMUJIbI, MPU3MBI, KOHYCA,
HWIMHJpa, 00beM KyOa, MPSMOYTOJbHOIO Napajuleienunesa, NupaMuabl, MPU3Mbl, TUIUHIPA,
KOHYca, Il1apa; yMEHUEe HaXOAUTh OTHOIIEHHE 00BEMOB MOJAOOHBIX (PUTYD;

I116 - ymenne cBOOOIHO ONEpUpPOBATh MOHATUSIMHE: JABMKEHHE, TTapaJUICTBHBIN MEePEeHoC,
CUMMETpPHs Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, NMpeoOpa3oBaHue MOA00MS, MOA0OHbIE
Guryper; ymMeHue pacro3HaBaThb paBHbIE W TOAOOHBIE (UTYpBI, B TOM YHCIE B TNPHUPOJE,
UCKYCCTBE, apXWUTEKType; YMEHHUE MCIOJIb30BaTh TI'€OMETPUYECKUE OTHOLICHUS, HaXOIUThb
F€OMETPUUYECKHUE BEIMYMHBI (JUIMHA, yrojl, IUIOIagb, 00bEM) IIPU PELICHUU 3aJad U3 APYTuX
y4eOHBIX IPEAMETOB U U3 PEAbHOM KHU3HH;

[117 - ymeHue cBOOOJHO ONEPUPOBATh MOHATUSAMU: MIPSAMOYTOJIbHASI CUCTEMa KOOpMHAT,
BEKTOP, KOOP/AMHATHI TOUKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHNUE BEKTOpA Ha
YHCII0, PAa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaIsIpHOE NMPOM3BEACHUE, BEKTOPHOE MPOU3BEIECHUE,
yroJl MeXAy BEKTOpaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIM M KOOPIWHATHBIA METOH s
pelIeHnsT TeOMeTPUYEeCKMX 3ajad M 3ajad JAPYruX Y4eOHbIX IPeIMETOB; ONEepUpOBaTh
HNOHATUSIMM: MaTpula 2 X 2 u 3 X 3, ompelnenuTenb MaTpullbl, F€OMETPUYECKHH CMBICI
OIIpEACIUTEIS;

[118 - ymeHue moJenupoBaTh peajibHble CUTYyallUd Ha S3bIKE MaTEMaTUKH; COCTABJIATH
BBIDQKCHMS, YPAaBHEHUS, HEPABEHCTBA M HX CUCTEMBI II0 YCIOBUIO 3aJaud, HCCIEN0BATh
MIOCTPOEHHBIE MOJIENIM C UCIOJIb30BaHUEM ammapaTa anreOpbl, HHTEPIPETUPOBATh MOTyYEHHBIN
pe3ysbTaT; CTPOUTh MATEMATHYECKHE MOJEIU C IOMOLIbI0 TI'€OMETPUUYECKHUX IIOHATHH U
BEJIMYMH, pElIaTh CBA3aHHbIE C HUMH INPAKTHUYECKUE 3aJlauM; COCTaBJISATh BEPOSTHOCTHYIO
MO/IENIb U UHTEPIPETUPOBATH MOJTYUEHHBIA Pe3yibTaT; pelaTh NPUKIIAJAHbIE 3aJa4l CPEACTBAMU
MaTeMaTHYeCKOro aHajiu3a, B TOM 4YHCIE COLUAIBHO-DKOHOMUYECKOTO U  (PU3HUECKOTrO
XapakTepa;

I119 - ymeHue BBHIOMpATh MOAXOANIAN METOJ MJis PEIICHUs 3aJadd; MOHUMaHUE
3HAYUMOCTH MAaTE€MaTHUK{ B M3YYEHUU NPUPOIHBIX M OOIIECTBEHHBIX MPOLECCOB U SBJICHUM;
YMEHHUE pacCllO3HABaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHHE IPUBOJIUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCHUWCKOM W MHPOBOM MAaTeMaTHYECKOW HayKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP) KAHUE YYEBHOI'O IIPEIMETA

HaumenoBanue Copepxxanue yuyeOHOro Mmarepuasa u GopmMbl OPraHU3aANMUM 1esITeTbHOCTH O6bem Koasbt
pasaeioB o0yvyarmuxcst B pe3yJbTart
U TeM yacax 0B
OCBOCHMA
oon
1 2 3 4
Paznen 1. Anreopa. 112
Coaep:xxanue yueOHOro MaTepuaJia JI1, M6,
Tema 1.1. Beenenue. 1| Maremaruka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHUSIX U 2 MS§, M11,
MPaKTUYECKOU JesaTenbHOCTH. Llenu u 3a1aun n3ydeHuss MaTeMaTUKU IPU OCBOCHUHU I1, 1119
npodeccuit CI1O u cnetmansuocteit CIIO.
Coaep:xanue yueOHOIro MaTepuaJia
1 MuoxecTBo uncen. Llenbie u panroHaIbHbIE YHUCIIA. [[elCTBUTENbHBIC YHCTIA. 2 JI1, J14,
KomrnekcHeie uncna. [IpubinkeHHbIe BEIUNCICHMUSL. 112, T15,
Tema 1.2. DopMyJIbl COKPALEHHOTO YMHOXKEHHUS. 1111
PazButue IIpakTHYecKue 3aHATHSA
TNIOHATHUS O TUCJIC. 1| Apudmernueckue nelCcTBUS HaJ YACIAMU, HAXOXKICHUE TPUOJIMIKEHHBIX 3HAUCHUH 9 1. 74, TI5
BEJIMYMH U TIOTPEUIHOCTEN BBIUMCIEHNUN (a0COIIOTHON M OTHOCUTENBHOM ), CpaBHEHHE Y
YKCJIOBBIX BBIPA)KEHUH.
2 | IIpeoOpazoBaHue palMOHAIbHBIX BeIpakeHUH. [IpuMeHenne popmyn COKpaIeHHOTo 4 J4M11,117

YMHOXKCHUS. Pemenue pallnOHaJIbHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB.

Conep:xanue yueOHOro MaTepuaJia




Tema 1.3. ®yHkuMU 1
rpaguxu.

Oyaknun. OOJacTh OmpeneseHuss W MHOXKECTBO 3Ha4eHHWH; rpaduk (yHKINH,
nocTpoeHue rpaguKoB (PyHKIIHIA, 3aJaHHBIX PA3TMYHBIMHU CIIOCOOAMHU.

CpoiictBa (yHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTD,
nepuoIuIHOCTh. CriocoObl 3a1aHus (QYHKIIHH.

[IpomexxyTku BO3pacTaHusi U yObIBaHWS, HauOoOiblIee W HAWMEHbIIEEC 3HAYCHHS,
TOYKM 3KcTpemyma. ['paduyeckas unHtepnperauus. [Ipumepsl (QyHKIMOHATBHBIX
3aBUCHMOCTEH B peasibHBIX MpOIleccax U SBICHUAX. ApudmMeTndeckne onepanuy Hajl
¢ynkuusamu. [ToHsITHE O HEIPEPHIBHOCTH (HYHKIIHH.

Cnoxnas ¢yakuus (kommosunusi). OOparueie ¢yHkuun. OOnacTe onpenencHus u

o0nactb 3HaueHui oOpatHoil pyHkumu. ['paduk odpaTHON HyHKIIUU.

JI3, M1, 118

[Ipeo6pazoBanust rpadukos. [TapaiienbHbII IEPEHOC, CAMMETPHS OTHOCUTEIHLHO
ocell KOOpJIUHAT U CUMMETPHUS OTHOCUTENILHO Hayana KOOpAUHAT, CHMMETPUS
OTHOCHUTEIIBHO MPSAMOI Y = X, PacTsHKEHHUE U CKATHE BJIOJIb OCEH KOOpUHAT.

IIpakTHyeckue 3aHATHS

1

[Ipumepsl 3aBUCUMOCTEN MEX]y EPEMEHHBIMU B PEAJIBHBIX MPOLECCAX U3 CMEXKHBIX
mucuuiuinH. Omnpenenenue ¢yHkuuid. Iloctpoenune m ureHue rpaduxoB (QyHKIMM.
UccnenoBanne ¢pynkmuu. CBOMCTBA TMHEHHOM, KBaAPATHYHOW, KyCOUYHO-TMHEWHOW U
npoOHo-nuHelHHON  ¢yHkimil. HenpepblBHBIE W mepuoAMYecKHE — (DYHKIUH.
[IpeoOpazoBanus rtpaduka ¢dynkuun. [apmonunueckue kosnebanus. [IpukiamHbie
3a/1a4M.

J17, M11,
M3, 118

CamocrosiTeibHasi padora.
Pabota ¢ yueOHOM U cIIpaBOYHOM IUTEpaTypOid, paboTa ¢ KOHCIIEKTOM JIEKIMH, peleHne
yhnpaxHEeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

JI7, M11,
M3, 18

Tema 1.4. Kopnu,
CTEeNeHH U JIOTapu(pMbI.

Conep:xxanue yueOHOTro MaTepuaJia

1

Kopuu u crenenn. KopHu HaTypanbHOM CTENEHM W3 4YMCIa U HMX CBOWCTBA.
HppauroHanbHbIE ypaBHEHMUS.

Crenenn C palMOHAIBHBIMM  [OKa3aTelsiMU, UX cBoictBa. CreneHn ¢
JNIEUCTBUTENbHBIMU  TIOKa3aTensiMu. (CBOWMCTBA CTENEHW C  JECUCTBUTEIbHBIM
nokazareneM. [TokazarenpHast pynkuus. [TokazaTenbHble ypaBHEHHS 1 HEPABEHCTBA.
Jlorapucm. Jlorapupm umcima. OcHOBHOE  JOTapU(PMHUYECKOE  TOXKIACCTBO.
Hecsatuunble U HaTypanbHble Jorapudmel. [lpaBuna aeiicTBuii ¢ morapudmamm.
[lepexon xk HOBOMYy ocHOBaHuio. Jlorapupmuyeckas pynkuus. Jlorapupmudeckue
YpaBHEHUS] U HEPABEHCTBA.

10

J14, 111,
116, 117

IIpakTnyeckue 3aHATHS




1| BrluucneHnue u cpaBHeHHE KOpHEW. BhInoaHeHne pacueToB ¢ paaukaiamu. Pemienne J14, M2,
UppaLMOHAIBHBIX YPABHEHHIA. M7, 116, I17
2 | HaxoxneHue 3Ha4eHH cTENEHEH ¢ pallMOHANbHBIME MOKa3aTensiMu. CpaBHEHHE
creneneit.  I[IpeoOpa3zoBaHusi  BBIpaXXEHUM, coaepxkalux  crerneHu. Pemenue 14, M2,
[I0Ka3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB. M7, 116, T17
3| Haxoxnaenue 3HaueHW# jorapudma 1o MpOU3BOJLHOMY oOcHoBaHuIO. Ilepexox ot
OJHOIO  OCHOBaHMA Jjorapupma k  apyromy. CpaBHeHHE  JOrapu(MOB. J14, M2,
JlorapugmupoBanue 1 NOTEHIIMPOBAHUE BHIPAKCHUH. M7, T16, T17
Pemenune norapupMudeckux ypaBHEHH U HEPABEHCTB.
CamocrosiTesbHas padora. 4. M2
Pabota ¢ yueOHOM U crIpaBOYHOM JUTEPaTypOil, paboTa ¢ KOHCIIEKTOM JIEKLMH, peleHne Hé H7’
yIpakHEHHH 1Mo 00pasily, MOATr0TOBKa pedepaToB U COOOIICHUH. ’
Tema 1.5. Coaep:xxanue yueOHOro MaTepuaJia
OcHoBbI 1| Paguannas mepa yria. CuHyc, KOCUHYC, TAHI'€HC M KOTAHT€HC yIila. 3HaKu CHHYCA,
TPUT'OHOMETPUH KOCHHYCA, TAHT'€HCA U KOTAHI€HCA 10 YETBEPTSAM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
®opmyisl ipuBeneHus. PopMyiibl crnoxeHus. Popmysl 1BOHHOTO yria. opmyiibl M9, 11,
nosioBuHHOTO yria. [IpeoOpa3oBanue CYMMBI TPUTOHOMETPUYECKUX (PYHKLINI B 116, IT7
IIPOU3BEICHUE U MTPOU3BEACHUs B cymMy. [IpeoGpa3oBanust npocTermmx
TPUTOHOMETPUYECKUX BhIpaKeHUN. TpuronomeTpudyeckue QyHKIIMH, UX CBONCTBA U
rpaduKu.
OO6nacTh onpenenaeHusl © MHOXKECTBO 3HAUEHU TPUTOHOMETPUUECKUX  (PYHKIIHH.
OOpatHble TpUroHoMeTpudeckue GyHKINU. APKCUHYC, apKKOCUHYC, apKTaHT'€HC U
apKKOTaHTEHC.
IIpocreiime TPUroHOMETPUUECKNUE YPABHEHUS.
Pemennie TpUroHOMETpUUECKUX YpaBHEHHI OCHOBHBIX THUIIOB.
IIpocreiiye TPHroHOMETPUUECKUE  HEPABEHCTBA.
IMpakTnyeckue 3aHATHS
1| PapuanHBII MeTOA N3MEPEHUS YIIIOB BpAILlEHUS U CBS3b C TPaAyCHON MEPOH.
[TpuMenenne GpopmyII st IpeoOpa3oBaHs TPHTOHOMETPHYECKHX JI8, M7,
BeIpakeHuil. [Ipocreliniie TPUroHOMETPUYECKHE YPABHEHNS U HEPABEHCTBA. 12 116, I17

PemreHne TpUroHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.

Conep:xaHnue yueOHOIro MaTepuasa




Tema 1.6. Hauana
MaTeMaTH4YeCKOro
aHaJaM3a.
IIpousBoanas u eé
NpUMeHeHHe.

1| IocmaenosarenpHocTh. CIIOCOOBI 3aMaHUSA U CBOMCTBA YHUCIIOBBIX
nocnenosarenabHocTel. [lonsaTue o npenene nocnenoBareabHocTH. CylllecTBOBaHUE
npezesia MOHOTOHHOW OTpaHMYEHHOM nocueaosarebHOCTH. CyMMUpOBaHuE
IIOCJIEI0BATEIbHOCTEM.

[TpouzBoanas. [lonsaTre o Mpou3BOAHOM PYHKIUHU, €€ TEOMETPUUCCKUN B (PU3HUCCKHUIT
CMBICII. YpaBHEHHE KacaTenbHOH K rpaduky ¢yHkuuu. IIpou3BomHBIE CYMMBI,
pPa3HOCTH, NPOU3BEIACHUSA, 4YacTHOro. IIpom3BOJHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢bynkuuid. [lpomsBomnas cioxHOM ¢QyHknuu. IlpumeHeHue MNPOU3BOAHOM K
uccienoBaHuio (GyHKUMHA W 1mocTpoeHuto rpadukoB. Bospactanume u yObiBaHHe
(GyHKIMH, COOTBETCTBHE BO3PACTAHUS U YObIBaHHS (DYHKIIMIA 3HAKY IIPOU3BOTHOM.

JI2, I11,
I19, IT10

IIpakTH4yeckue 3aHATHS

1| Yucmosas mocmenoBaTenbHOCTh, CIOCOOBI €€ 3aJAHMS, BBHIYHCIICHHS WICHOB
nocienosarenbHocTy. Haxoxaenue npeznena nociae10BaTeIbHOCTH.

IIpaBuna u popmynsl tupdepeHunpoBanms, Ta0IMLA IPOU3BOIHBIX 3T€MEHTAPHBIX
¢byHkuuid. MexaHn4ecKuid ¥ TeOMETPUIECKUIA CMBICI IPOM3BOIHON. Y paBHEHHE
KacaTeJIbHOU B 0011eM Bujie. MccnenoBanue pyHKIUN ¢ TOMOIIBIO IPOU3BOJHOM.
Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUS (DYHKIIHH.

M2, M11,
IT10, IT18

Tema 1.7. UnTerpana u
ero NnpuMeHeHue.

Conep:xxanue yueOHOTro MaTepuaJia

TJIOIA M KpUBOJUHEHHOM Tpanennn. @opmyna Hetorona—IJleiiOnuia. [Ipumenenus
MHTErpalia B PU3MKE U TeOMETPHH.

1 HepBoo6pa3Ha;1 " UHTETpaJl. HpI/IMeHeHI/Ie OMMPCACIICHHOI'O UHTETpaJla JJIS1 HAXOXKACHUA

JIe, 1110,
I118

HpaKanecm[e 3aHATHSA

1| Hnrerpan u mnepBooOpasHas. Haxoxaenue mnepBooOpa3HOi
orpeieIéHHOro uHTerpana. [lpumenenue uuTerpana s
(hbUBUYECKUX BEJIMYHH U TI0MAaeH Guryp.

" BBIYHMCJICHUC
BBIYUCICHUA

14

M1,
10,
18

CamocrosiTeibHas padora.
PaboTa ¢ yueOHOM U CIIpaBOYHOMN JTUTEPATYPO, paboTa C KOHCIIEKTOM JIEKIIHH, PEIICHIE
yIpaxxHeHHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

10

JI5, M11,
18

Paspnen 2. KomOnHaTOpHUKa, CTATUCTHKA U TEOPHs BEPOSITHOCTE.

26

‘ Conep:xxanue yueOHOro MaTepuaJia




1| OcHoBHbIE TOHATHSI KOMOMHATOpUKH. [locueT yncna pa3menieHni, IepecTaHOBOK, JI1, 113,
coyeranuii. @opmyna 6unoma Heiotona. CBoiicTBa OMHOMUHAIIBHBIX KO (HUIIMEHTOB. 4 14, 1119
Tpeyronbnuk [Tackains. [lonstue rpada, cBsizHoro rpada. lepesbs.
Tema 2.1.
IIpakTHyecKkue 3aHATHSA JI9,
Kom0unaropuka. M7
1 [TpaBuna komOuHaTOpHKH. Perenne KoMOMHATOPHBIX 3a1a4. Pazmenienus, 8 )
coueTaHus U nepecraHoBKU. bunom HerotoHa u tpeyronsHuk Ilackans. Ilpuknagaeie MI1,
3a/1a4H. I14
Conep:xaHue yueOHOIo MaTepuasa
1| CoObITHE, BEPOITHOCTH COOBITHS, CJIOKEHUE U YMHOKEHUE BeposiTHocTel. [loHsaTue o
HE3aBUCUMOCTH cOObITHI. JlMCKpeTHas citydaiiHasi BEIMUMHA, 3aKOH €€ PacIpeieIeHHs.
Tema 2.2. JueMeHTbI YuCIIOBBIE XapAKTEPUCTUKH JUCKPETHOM CITydaiiHoW BennunHbl. [lonsTHE 0 4 M8, I11,
Teopuu 5 3aKOHE GOIBIIMX YHCEL. 1112, I113
BEPOSITHOCTEN IIpescrapieHne JaHHbIX (TaOIUIIbL, IMArpaMMBI, TpauKK), reHepaabHas
MaTeMaTH4YeCK
. COBOKYITHOCTb, BBIOOPKa, CpeHee apu(MeTHUeCKoe, MeIUaHa.
oii .
[TonsaTHE 0 331a9aX MaTEMaTHYECKON CTATUCTHKH.
CTATHCTHKH.
IIpakTHyeckue 3aHATHS JI9,
1| Krnaccuueckoe onpeeneHue BeposTHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpemMa 0 CyMMe M2,
BeposiTHOCTeH. Brruucnenue BepositHocTel. IlpencraBieHune YHMCIOBBIX 10 112,
NaHHBIX. [IpUKIaaHbIE 3a0a4H. 1113,
1118
Pa3nea 3. I'eomerpus. 100
Conep:xanue yueOHOro MaTepuaJia
1| BsammMHOe pacroyio’keHHe JBYX MPSIMBIX B TPOCTpaHCTBE. [lapaienbHOCTh MPSIMOH |
wiockoctu. [lapamiensHocTs mtockocteil. [leprnenankynapHOCTb NPSMOM U T13. M5
() 2 b
TIockocTy. [lepreHuKyIsip M HaKJIOHHAs. YTOJI MEXY IPSIMOH U TUIOCKOCTBIO. 10 MO T114
(V3 2 2
JIByrpaHHbIi yroi. YToa Mexay MI0CKOCTAMU. [lepneHuKyaIsIpHOCTb ABYX 16. 119
2

Tema 3.1. IIpsimMble
NPOCTPaHCTBeE.

H

IIJIOCKOCTEM.

I'eomeTpuueckue npeodbpa3zoBaHus IPOCTPAHCTBA: MapaJlIeNbHbIN EPEHOC, CHMMETPHS
OTHOCHTEIIFHO TIOCKOCTH.

[TapannensHoe mpoekTHpoBanue. [1omans opToroHaaTbHON MPOEKINH.

N300paxeHne npocTpaHCTBEHHBIX PUTYP.

IIpakTHyeckne 3aHATHA




B3anMHOe pacnonoKeHus IpsMBbIX. YTOI MEXAY IPSIMBIMH.

B3aumHoe pacnosnoxkeHue OpsMbIX M IUIOCKOCTeW. [leprmeHaukynsap U HakIOHHAs K
IUIOCKOCTH. YTOJI MEXAY HpsIMOM M IIJIOCKOCThIO. TeopeMbl O B3aMMHOM
PacMoI0KEHUH MPSMOIl U MIOCKOCTH.

Teopema 0 Tpex neprneHAuKyIspax.

[Ipu3Haku U cBOMCTBA MapauIeNbHbBIX U NEPIEHANKYISPHBIX JIOCKOCTEH.

Paccrosinue oT TOYKHM A0 TUIOCKOCTH, OT MPSMOM JI0 MIOCKOCTH, PACCTOSIHUE MEXKITY
IJIOCKOCTSIMU, MEXKY CKPEIIMBAIOIIMMHUCS MIPSMBIMU.

[TapannenpHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o mIomaam OpTOroHaJIbHOU
MIPOEKIIMM MHOTOYTOJIbHUKA.

J13, M2,
M5, T,
14, 1116

CamocrosiTesbHas padora.
Pabora ¢ yueOHOI1 1 clipaBOYHOI JTUTEpaTypoOid, paboTa ¢ KOHCIIEKTOM JIEKLIUN, pelICHHEe
yIpa)xxHEeHHH 1Mo 00pasily, HOAroToBKa pedepaToB U COOOIICHUH.

JI3, JI5,
M2, I11

Tema 3.2.

Koopaunartsl u

BEKTOPBI.

Coaep:xanue yueOHOro MaTepuaJia

1

[TpsmoyronbHas (ilekapToBa) cucTeMa KOOpJAUHAT B pocTpancTBe. Popmyia
paccTOSIHUA MEXTY ABYMSI TOUKaMH. Y paBHEHHS C(Eepbl, IUIOCKOCTH U MPSIMOA.
BexTopsl. Monynb Bektopa. PaBeHCTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha yKcio. Pa3no)keHrne BEeKTOpa Mo HAMPaBICHUSIM. YTOI MEXKAY ABYMs
BekTopamu. [Tpoekuns BekTopa Ha ock. KoopanHaTel BekTopa. CkanspHoe
IIPOU3BE/IEHNE BEKTOPOB.

JI3, M4,
1117

PAKTUYCCKHUE 3aHATHSA

[EEN

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPIUHAT B MIPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, CPephI, MI0CKOCTU. PaccTosinue Mexay Toukamu. [leficTBus
C BEKTOpaMHu, 3aJJaHHbIMU KoopiruHaTaMu. CKaIsipHOE MPOU3BEICHUE BEKTOPOB.
BekropHoe ypaBHEHHE IPAMON U IUIOCKOCTH. VICIionp30BaHne BEKTOPOB IIPU
JI0Ka3aTeNIbCTBE TEOPEM

CTEPEOMETPUH.

14

JI3, M12,
I117, 1118

CamocrosiTesibHast padora.
PaboTa ¢ yueOHOM 1 CrTpaBOYHOM JTUTEPATYpOH, paboTa ¢ KOHCIIEKTOM JIEKIIHH, perieHIe

ylpakHEeHHH 1Mo 00pasily, MOAroTOBKa pedepaToB U COOOIICHUH.

J3, JI5,
I118, M12

Conep:xxanue yueOHOro MaTepuaJia

MHuororpansnsie yribl. Boinykibie MHOrorpaHHuku. [IpsiMas v HakJIOHHas mpu3Ma.
[IpaBunvnas npusma. [lapamrenenunen. Ky06. Ilupammnma. IlpaBwibHas mupamuia.
Yceuennas nupamuga. Terpasap.




Tema 3.3.
MHororpaHHMKH
U KpyIJble TeJa.

Cummerpun B KyOe, B mapajulenenurese, B npusme u B nupamunae. CeueHus KyOa,
npu3Mbl 1 TupaMuibl. [IpencraBienne o mpaBUIbHBIX MHOTOTPAHHUKAX.

Hwmnap m koHyc. YceueHHbIH KoHyc. OCeBbIe CEUCHHs] M CEYCHUS, IMapajuieibHbIC
OCHOBAHHUIO.

[lap u cepa, ux ceuenus. KacarenpHast MI0CcKoOCTb K

cdepe. O6beM u ero m3mepenue. MaTerpansHas popmyia

obbema. DopmMysibl 00beMa Kyda, MPSIMOYTOJIBHOTO

napajuieNienuneaa, Ipu3Msl, MMHApa. @opmyisl 00bemMa

MUpaMUIbl 1 KoHyca. DOpMyIIbI IJI0MIA N TOBEPXHOCTEH

MWIMHAPA 1 KoHyca. PopMyIbl o0beMa mapa 1 II0maIu

cdepsl.

[Tono6ue Ten. OTHOLIEHUS TUIOMIAACH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TET..

14

J1, M4,
11, I115

HpaKaneCRue 3aHATHUSA

1

Pa3nuunble Bubl MHOrOrpaHHUKOB. VX M300paskeHus1, CeUeHUsI U pa3BEPTKHU.
CumMMeTpust Te BpallleHUsl © MHOTOI'paHHUKOB. Briunciienue miomaaeil 1 00beMoB.

16

J14, M7,
MI0, IT15,
118

CamocrosiTesbHas padora.
Pabota ¢ yueOHOI U crIpaBOYHON TUTEPATYPOd, paboTa ¢ KOHCIIEKTOM JICKIUH, peleHne

YIOpaKHEHHH M0 00pa3ily, OAroToBKa pedepaToB 1 COOOIICHUIN.

J14, 115,
Iis

Tema 4.1.
MaTtemMaTH4YecKHEe MeTObI
B IPo¢eCCHOHATLHOH
JNeATEJbHOCTH

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEepPKAHUE NPUKJIATHOTO
MOYJIST)

[IpumMeHeHre MOHATHS YUCIIOBOU MOCIIEI0BATEILHOCTH B TPO(PECCHOHATTEHON

JACATCIIbHOCTH. q)OpMYJ'II)I MMPOCTBIX U CIIOKHBIX IMMPOUCHTOB. HpI/IMeHeHI/IG IOHATHA MpEaciia

MOCJICA0BATCIIbHOCTU B PCICHUHN HpO(i)GCCI/IOHaJ'IBHI)IX 3aaad. HpI/IMeHeHI/IC

MAaTEMATUYCCKHUX METOAOB IJIA BEIYUCIICHUA CYMMBI BKJIaJ1a.

M2, 1118

[IpakTuyeckue 3aHATHS

12

Pemrenne 3ala4 Ha HAXOXKACHUC MMPOCTBIX U CIOKHBIX IIPOUCHTOB. IlousTne npeacia

MOCJIEI0BATEIbHOCTH Ha MIpUMepe peleHus mpodeccuoHanbHbIX 3a1a4. Haxoxnenue

HapaleHHOW CyMMBbI BKJIa/1a 10 OpMyJiaM MPOCTHIX U CIOXKHBIX MPOLIEHTOB.

M2, T118

Koncyabranumn

IIpomMesxkyTouHasi aTTecTanust (3K3aMeH)

Bcero:

254




JIyist XapaKTepUCTUKH YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3YIOTCS CIEAYIONUe 0003HAUCHUS:
1. — o3HaKOMUTEIBHBIN (y3HaBaHHE paHEE N3yUYEHHBIX 0OBEKTOB, CBOMCTB);
2. — PENpPOAYKTUBHBIN (BBITIOJIHEHUE ICATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HITH ITOJI PYKOBOJCTBOM)
3. — MPOYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOJIHEHUE ICATEIHbHOCTH, PEIICHHE TPOOJIEMHBIX 33]1a4)



4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreueHue
Jliig peanuzanuy nporpaMMbl yaeOHOTO MpeMeTa IpeIyCMOTPEHO Hallnyie KabuHeTa
MaTEMaTHKU:
OcHoBHOe obopynoBanue: Jlocka noakartHas; MynbTUMeTMHHBIA KOMILUIEKT (TTpoekTop Casio
XJ-V2, skpan Lumien EcoPicture); [Taptel yuenuueckue npoitasie; Cton npenonasatens; CTymbsl.
— Ilporpammuoe obecnieuenue: 1. Microsoft Windows 7 Professional 2. Microsoft Office
ProPlus 2010 Russian Acdmc.
4.2 UndopmanuoHHoe odecriedeHne peaju3aluu NporpaMmmal
Jlnst  peanu3and  TpOrpaMMmbl  ydyeOHOTO mpenMera Oubmuoreunsli ¢ona BBIY
YKOMILUIEKTOBAH NIEYaTHBIMU U DJICKTPOHHBIMU H3IAHHUSIMH.
OO6yuarommuecs U3 YUClia MHBAJINIOB U JIUI C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
oOecrieyeHbl MEYAaTHHIMU W (WJIM) BJIEKTPOHHBIMH OOpa3oBaTEeIbHBIMU pecypcamu B (hopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbSL.

OcHoBHas1 IMTepaTypa
1. Amumos, HI.A. Komsarun, FO.M. u gp. Maremaruka: anrebpa ©u Hayaia
MaTeMaTHYeCKOTo aHajm3a, reoMeTpus. Anredpa u Hadana: yueOnuk. ®I'OC / III. A. Anumos,
0. M. Komsirua u ap. — MockBa: M3gatenbctBo «lIpocBemenney, 2023. — 464 c. — ISBN:
9785091072105. —Texcr: AJIEKTPOHHBIN. —URL:
https://znanium.ru/catalog/document?id=432591
2. Aranacan, JI.C., BbyryzoB, B.®. u ngp. Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOro aHaiuza, reometpus. ['eometpus: yueOHuK (ba3oBblii U yriyOieHHbII YpOBHH)
/ JI.C. Atanacsn, B.®. byry30B u 1p. - Mocksa: MU3narensctBo «lIpocBemienuey, 2024. — 288 c. -
ISBN:9785091121377.-Tekct:anexkrpornsiii. URL: https://znanium.ru/catalog/document?id=447184
3. boromomor, H. B. Anrebpa W Hayasia aHanu3a : YYEOHHK JUIsl CpEIHEro
npodeccuonansHoro oopazosanus / H. B. boromonoB. — Mocksa : M3parensctBo FOpaiit, 2025.
— 240 c. — (IlpodeccnonanpHoe obOpazoanue). — ISBN 978-5-534-09525-8. — Tekcer :
AIIEKTPOHHBIN // Ob6pa3oBarenbHas iatdopma IOpaiit [canT]. — URL:
https://urait.ru/bcode/598516
4. Cenpix, . FO. MaremaTtuka : y4eOHHUK U MPAKTUKYM JI1 CpPEAHET0 MpodhecCHOHATBLHOTO
obpazosanus / U. 10. Cenpix, FO. b. I'pebenmukon, A. 0. llleBeneB. — Mocksa : M3naTenscTBO
FOpaiit, 2025. — 393 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-19259-9. —
Texkcr : onektponnbii // OOpasoBarenbhHas minatdopma  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/583852

JlomoJIHuTeIbHAS JIUTEpaTypa

1. Kpemep, H. III. Maremartuka jist KOJIEHKeH : y4eOHUK SISl cpeiHero npodecCuoHaTbHOTO
obpazosanust / H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®punman ; mox pempakuuenn H. 1.
Kpemepa. — 12-e u3a., nepepad. u gon. — MockBa : MznarensctBo FOpaiit, 2025. — 408 c. —

(ITpodeccronansnoe obOpazoBanne). — ISBN 978-5-534-17852-4. — Tekct : S1eKTpOHHBINA //
OopazoBarenbHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583277
2. IlaBmouenko, 1O. B. Maremarika : Yy4eOHMK W TPAaKTHKYM IS CpPEIHEro

npodeccuonansHoro oopaszosanus / FO. B. [laBmouenxo, H. II. Xaccan ; mox o6mieit penakuueit 1O.
B. [TaBmrouenko. — 5-e 3., mepepad. u jorn. — Mocksa : M3matenscrBo HOpaiit, 2025. — 219 ¢. —
(ITpodeccronansnoe obpazoanue). — ISBN 978-5-534-18367-2. — Tekcr : 21eKTpOHHBINA //
O6pasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583744

HNHuTepHer — pecypcesl:
1. www.newlibrary.ru - HoBast ayieKTpOHHas OHOINOTEKa;



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

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

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPEJIMETA

KOHTpOHB n OICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIPCAMCTHBIX W IMPCAMCTHBIX
PE3YIbTAaTOB OCYIIECTBIIIFOTCA B COOTBETCTBHUH CO CIICAYIOIIMMM ITOKA3aTCIIIMU .

PesyabTaTnl 00yyeHus

OcHOBHbBIE IOKA3aTeJIH OLCHKH pe3yJibTaTra

Tema

OueHo4Hoe CpecTBO

JInuHOCTHBIE

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

Tema 1.1. BBenenue
Tema 1.2. Pa3zBurue OHITHS O
quciie

Tema 2.1. KomOGunaropuka
Tema 3.3. MHOTOTrpaHHUKHU U
KpyTJIbIE Tela

YCTHBIN OMPOC (1.5.1)
YCTHBIN OIPOC (1.5.1)
[IpakTrueckoe 3aHsTue
No 1 (camocTosiTenbHas
pabora)

YCTHBIU OIPOC (1.5.1)
YCTHBIN OITPOC (11.5.1)

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

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

YCTHBIN OITPOC (11.5.1)

JI3 - pa3BuTHE TOTUYECKOTO
MBIIICHHS], TPOCTPAHCTBEHHOT'O
BOOOpaKEHUS, aITOPUTMHUECKOI
KYJIbTYpPbI, KPHTHYHOCTH
MBILJICHUS Ha YPOBHE,
HEeo0Xo1uMoM 151 Oy rymieit
MpoeCCUOHAIBHON JeATETHHOCTH,
JUIS IPO/IOJKEHNS 00pa30BaHMs U
caM000pa30BaHUs

Tema 1.3. @ynkuuu u rpapuku
Tema 3.1. IIpsimMble U MIIOCKOCTH
B IIPOCTPAHCTBE

Tema 3.2. KoopauHatsl u
BEKTOPBI

YCTHBIN OIpPOC (1.5.1)
YCTHBIN OITPOC (11.5.1)
[IpakTHueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIN OITpOC (1.5.1)
[IpakTHueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)

JI4 - oB1ameHne MaTeEMaTUYECKUMA
3HAHUSIMHU U YMEHUSIMH,
HEOOXO/IMMBIMU B IIOBCEIHEBHON
KHU3HH, IS OCBOCHHS CMEKHBIX
€CTECTBEHHO- HayYHBIX TUCIUILUIMH
U TUCLUIUINH MPo(eccroHalIbHOTO
LUK, JJIS TTOJTy4eHUs
oOpa3zoBaHus B 00JaCTAX, HE
TpeOYIOUNX yriyOIeHHOM
MaTeMaTHYECKOW MOITOTOBKH

Tema 1.2. Pa3zBurue mOHATHS O
quciie

Tema 1.4. KopHu, cTenenu n
norapu@msl

Tema 3.3. MHOrorpaHHHUKY U
KpyTJIbIE Tea

YCTHBIN OMPOC (1.5.1)
[IpakTHueckoe 3aHsaTHE
Ne 1-2 (camocTtosTenpHas
pabora)

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

[IpakTuueckoe 3anstue Ne
1 (camocTosiTenbHAs
paborta)

JI5 - TOTOBHOCTB U CLIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
camM000pazoBaHuIO, Ha MPOTSHKEHUU
Bceil JKU3HU

Tema 1.7. UnTerpan u ero
MIpUMEHEHNE

Tema 3.1. IIpsmble 1 mmockocTn
B IIPOCTPAHCTBE

Tema 3.2. KoopauHatsl u
BEKTOPBI

YCTHBIN OIIPOC
(1.5.1)
YCTHBIN OIIPOC (1.5.1)

YCTHBIN OIIPOC (1.5.1)



http://www.edu.ru/
http://www.edu.ru/
http://www.fcior.edu.ru/

JI6 - co3HarenpHOS OTHOIICHUE K
HENPEPBIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIITHON
npohecCHOHALHOM U
0OIIIeCTBEHHOM JeITEILHOCTH

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

YCTHBIN OMPOC (1.5.1)

JI7 - TOTOBHOCTB U CLIOCOOHOCTH K
CaMOCTOATEJIbHON TBOPYECKOU U
OTBETCTBEHHOMN AEATEIILHOCTHA

Tema 1.3. @ynkuuu u rpapuku

[IpakTuueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
pabota)

JI8 - TOTOBHOCTH K KOJUIEKTUBHOM
pabote, COTpYAHHUYECTBY CO
CBEPCTHUKAMH B 00pa30BaTEILHOM,
0O0IIECTBEHHO TOJIE3HOM, yueOHo-
HCCIIEI0OBATENIbCKOM, TPOEKTHON 1
JIPYTHX BUOAX ACSITEIbHOCTH

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

[IpakTryeckoe 3aHsTHE
No 1 (camocTosiTenbHas
pabora)

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

Tewma 2.1. KomOunaTopuka

Tema 2.2. DaeMeHTHI TEOPUU

[IpakTHueckoe 3aHsTHE
No 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsaTHE

roCyJapCTBEHHBIX BEPOSITHOCTEN U Ne 1 (camocTosTenbHas
0011IeHalIMOHATIBHBIX TTPOOJIEM MaTeMaTUYECKON CTaTUCTHKU pabota)
MeTanpeaMeTHbIE

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

Tema 1.3. @ynkuuu u rpapuku

YCTHBIN OIPOC (1.5.1)

M2 - ymMeHHEe BHOCUTb KOPPEKTHBBI B
JeATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIBTATOB LCIIIM,
OLICHUBATb PUCKHU ITOCIIEICTBUI
JEATEIbHOCTH

Tema 1.4. KopHu, cTenenu u
JorapudMbl

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

Tema 4.1. MaremaTuueckue
METO/Ibl B ITpoeccnoHaIbHON
NEeATEeILHOCTU

[IpakTrueckoe 3ansTue Ne
1-3(camocrosTenpHas
pabota)

[IpakTudeckoe 3aHaTue
No 1 (camocTosiTenbHas
paborta)

IIpakTnueckoe 3anATne
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsaTHE
No 1 (camocTosiTenbHas
paborta)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

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

Tema 1.3. ®ynkuuu u rpaduku

[IpakTHueckoe 3aHsTHE
Nel(camocTrosiTenpHas
pabora)

M4 - ciocoOHOCTE M TOTOBHOCTE K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHus MPaKTUIECKHX 3a7ad,
MIPUMEHECHHIO Pa3TUIHBIX METOJIOB
MO3HAHUA

Tema 3.2. KoopauHats! u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

YCTHBIN OIIPOC (1.5.1)

YCTHBIN OIIPOC (1.5.1)

MS5 - ctoCOOHOCTH BBISIBIIATE
MPUYHUHHO-CJIEICTBEHHBIE CBS3H U

Tema  3.1. Ilpsmble u
IJIOCKOCTH B POCTPAHCTBE

YCTHBIN ompoc (1m.5.1)
IIpakTHueckoe




aKTyaJIU3UpOBaTh 3a/1a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEILICHHS, HAXOAUTh
apryMEHTBhI 1J1s1 JOKA3aTeIbCTBA
CBOMX YTBEPIKICHHI, 3a/1aBaTh
napamMeTpbl U KpUTEPUU PELICHUS

3ansaTre Ne |
(camocrosiTenbHas
pabora)

M6 - ciocOOHOCTB aHATTU3UPOBATH
HOJYYCHHBIE B XOJI€ PELICHUS
3a/1a4y pe3ybTaTbl, KPUTUYECKU
OLICHUBATH UX JIOCTOBEPHOCTb,
IMPOrHO3NpPOBaTh USMCHCHUC B
HOBBIX YCJIOBHSIX

Tema 1.1. BBenenue

YCTHBIU Oo1poc (1m.5.1)

M7 - cioCOOHOCTE BBIIBUTaTh HOBBIE
UJIeH, TIpeiiaraTh OPUTHHAIbHBIC
MOJXO/bI U PEIICHHUS], CTABUTH
poOJIEMBI U 331291, JOITYCKAIOIITHE
aJIbTEPHATUBHBIC PEIICHUS

Tema 1.4. KopHu, crenenu u
JorapudMbl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU
Tewma 2.1. KomOunaTopuka

Tema 3.3. MHOrorpaHHUKH U
KpYTJble Tena

[IpaxTrueckoe 3anstue Ne

1-3 (camocrosiTenpHas
pabota)

[IpakTuueckoe 3anaTue
No 1 (camocTosiTenbHas
pabora)
[IpakTrueckoe 3aHsaTHE
Ne 1 (camocTosTenbHas
pabota)

[IpakTudeckoe 3anaTue
No 1 (camocTosiTenbHas
pabora)

MS - BnageHue HaBbIKAMHU
NOJy4YCHHUST THPOPMAIIUH U3
HUCTOYHUKOB PA3HBIX THIIOB,
CIIOCOOHOCTBH CAMOCTOSITEILHO
OCYIIECTBIISATH TIOUCK, aHAIIH3,
CUCTEMAaTH3AINI0 U UHTEPIPETAIUIO
UH(GOPMAIIUN PA3INIHBIX BHJIOB U
dbopM npencTaBieHUs

Tewma 1.1. BBenenue

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU

YCTHBIN ompoc (1m.5.1)
YCTHBIN OITPOC (11.5.1)

M9 - cnocoOHOCTb OCYIIECTBIISTh
KOMMYHHKAIIMH BO Bcex chepax
JKU3HHU, apr'yMEHTHPOBAHHO BECTU
JIMaJor, yMETh CMsr4aTh
KOH(JIMKTHBIE CUTYaIUH,
pa3BEpHYTO U JIOTUYHO M3JIarath
CBOIO TOUKY 3pEHUS C
HCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

Tema 1.5. OcHOBEI
TPUTOHOMETPHHU

Tema 3.1. IIpsiMbie U MIOCKOCTH

B IIPOCTPAHCTBC

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

MI10 - cnocoGHOCTh MOHUMATD U
UCIIOJIb30BaTh MPEUMYILECTBA
KOMaHHOW ¥ WHJUBUIYATIbHON
paboThI;

IIPUHUMATD LEJTU COBMECTHOMN
NesITeIbHOCTH, OPTaHU30BBIBATh U
KOOPIWHUPOBATH JCUCTBUS T10 €€
JOCTH>KEHUIO: COCTABIIATH IJIaH
JIEMCTBHM, pacIIpeiesIATh POJIH C
y4€TOM MHEHUH Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM
paboThI;

IpeJIarath HOBBIE TPOEKTHI,

Tema 3.3. MHOrOrpaHHUKH U
KpYTIJIble Tena

TPYIIIOBOE TBOPYECKOE
3ananue (1.5.3)




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

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

Tema 1.1. BBenenue
Tema 1.2. Pa3zBurue oHITHS O
YHciie

Tema 1.3. ®yHkiuu u rpaduku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHajau3a.
IIpousBoaHas 1 €€ npuUMEHEHNE
Tema 1.7. UnTerpan u ero
IIPUMEHEHHE

Tema 2.1. KomOGunaTopuka

YCTHBIN ompoc (1m.5.1)
[IpakTuueckoe 3anaTue
No 1-2 (camocTtosiTenbHas
pabota)

[IpakTuueckoe 3anaTue
No 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsaTHE
Ne 1 (camocTosTenbHas
pabota)

[IpakTrueckoe 3aHsaTHE
Ne 1 (camocTosTenbHas
paboTa)
[IpakTudeckoe 3aHaTue
No 1 (camocTosiTenbHas
pabora)

M12 - ciocoGHOCTh JJaBaTh OLEHKY
HOBBIM CUTYalUsIM, BHOCUTb
KOPPEKTUBBI B 1EATEIbHOCTb,
OLICHMBATh COOTBETCTBUE
pe3yJIbTaTOB LIENsAM; BJa/IeHNE
HaBbIKaMU 03HABATEIbHOU
pediekcuu Kak 0CO3HAHMS
COBEPIIAEMBIX NCUCTBUN U
MBICIIUTENbHBIX MTPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUI;
HCIIOJIb30BaHUE NPUEMOB peIeKCUuu
JUISl OLIEHKU CUTYyalluu, BBIOOPA
BEPHOI'0 pellIeHus

Tema 3.2. KoopauHatsl u
BEKTOPEI

[IpakTrueckoe 3aHsaTHE
Ne 1 (camocTosTenpHas
pabota)

IIpeamerHbie

I11 - ymenue onepupoBathb
MOHATUSMH: OIIPENICIICHUE, AKCUOMA,
TeopeMa, CIECTBUE, CBOMCTBO,
MPU3HAK, 10Ka3aTeJIbCTBO,
PaBHOCHIIBHBIE (POPMYIUPOBKH;
ymeHue GopMynrpoBaTh OOpPaTHOE U
MIPOTUBOIIOJI0KHOE YTBEPKICHUE,
MIPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, MPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIACHUS TIPU
pElIeHNH 3a/1a4, OLIEHUBATh
JIOTUYECKYIO MPABUIBHOCTh

pacCy IeHUI

Tema 1.1. Beenenue

Tema 1.4. KopHu, cTenenu n
sorapu@msl

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 1.6. Hauana
MaTeMaTUYECKOTO aHau3a.
IIpousBoaHas u €€ npUMEHEHUE
Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEUN U
MaTeMaTHUYeCKON CTaTUCTUKU
Tema 3.1. IIpsmble 1 mIockocTn
B IIPOCTPAHCTBE

YCTHBIN OMPOC (1.5.1)
YCTHBIU OITPOC (11.5.1)

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMPOC (1.5.1)

IIpakTnueckoe 3ansaTue Ne




Tema 3.3. MHOrOrpaHHUKH U
KpYTJIbIe Tena

1 (camocTrosiTenbHAs
paborta)
YCTHBIN OMPOC (1.5.1)

I12 - ymeHue onepupoBaTh
MOHSATUSIMU: MHOKECTBO,
MOJIMHO>KECTBO, ONIEpalliy HaJl
MHOECTBAMU; YMEHUE
UCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN anmapar Jjis
OIMMCAHUS PealIbHBIX MPOIECCOB U
SIBJICHUM U MPU PEIICHUH 3a/a4, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX
MIPEMETOB

Tema 1.2. Pa3zButue oHITHS O
YHCIIe

YCTHBIN OMpOC (1.5.1)

13 - ymeHnue onepupoBath
HNOHATUAMH: Tpad), CBSI3HBIN rpad,
JEPEeBO, UK, Tpad Ha MIIOCKOCTH;
yYMEHUE 33/1aBaTh U ONHICHIBATH
rpadsl pa3IMYHBIMH CIIOCOOAMU;
UCTIOJIB30BaTh Tpadbl MPH pelIeHUH
3a1au

Tema 2.1. KomOunaTopuka

YCTHBIN OMpOC (1.5.1)

[14 - ymenue cBOOOIHO OTIEpUPOBATH
MOHSATUSIMH: COUCTAHUE,
NIEPECTaHOBKA, YUCIIO COUCTAHUH,
YHCJI0 TIEPECTaHOBOK; OMHOM
HeroToHa; yMeHHEe TPUMEHSTh
KOMOWHATOPHBIC (DAKTHI U
paccyXIeHHs U pelIeHns 3a1a4

Tema 2.1. KomOGunaropuka

[IpakTrueckoe 3aHsaTHE
Ne 1 (camocTosiTenpHas
pabota)

YCTHBIN OITPOC (11.5.1)

I15 - ymenue onepupoBathb
MOHATUSIMU: HATYPAJIBHOE YHCIIO,
L[EJI0€ YUCIIO, OCTATOK 110 MOAYJIIO,
palroOHAIBHOE YUCIIO,
MPPALMOHAIILHOE YUCIIO, MHOKECTBA
HaTypaJIbHbIX, LEJbIX,
paloOHaIbHBIX, JEHCTBUTEIBHBIX
4uCell; YMEHHE HCII0JIb30BATh
NPU3HAKU AEITMMOCTH, HAUMEHbIINN
00wl 1eIUTENh U HaUMEHbIIee
o01iee KpaTtHoe, anroput™ EBkinia
IIPU PELIEHNH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMU ITO3ULIUOHHBIMU
CHUCTEMAaMH CUUCIIEHUS

Tema 1.2. Pa3zButue oHITHS O
quciie

YCTHBIU OITPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

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

Tema 1.4. KopHu, crenenu u
sorapu@msl

YCTHBIN OITpOC (11.5.1)
[IpakTnueckoe 3ansTue Ne
1-3 (camocrosTenbHas

CTENEeHH, CTENEHb C PallHOHAIbHBIM paboTa)
MoKa3aTeiieM, CTEIIeHb C YCTHBIH o1poc (n.5.1)
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) Tema 1.5. OcHOBEI [IpakTHueckoe
MoKasarenem, Jorapudm Juca, TPUTOHOMETPUHU 3aHaTue Nel

CHHYC, KOCUHYC Y TAHT€HC (camocTrosTenpHAS
MIPOU3BOJIBHOTO YUCIa pabota)

I17 - ymeHnue onepupoBaTh

Tema 1.2. PazButne moHATHUs 0

IIpakTHueckoe 3aHsTHE




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

YyucIe
Tema 1.4. KopHu, crenenu u

Jorapupmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

No 1-2 (camocrosiTenbHas
paborta)

YCTHBIN OMPOC (1.5.1)
[IpaxTrueckoe 3anstue Ne
1-3 (camocrosiTenpHas
pabota)

YCTHBIN OMpOC (1.5.1)
[IpakTuueckoe 3aHsaTne
Nel (camocrosiTenpHas
pabota)

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

rpaduKoB QyHKIHI;

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

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

YMCHHUC UCITIOJIB30BATh CBOICTBA U

Tema 1.3. @ynkuuu u rpaduku

YCTHBIN OITPOC (11.5.1)
[IpakTrueckoe 3ansaTue Ne
1 (camocrosiTenbHas
pabota, TBOpUeCKoe
3aJIaHHE)




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

I19 - ymenue cBOOOIHO OTIEPUPOBATH
MOHSATUSMHU: TTOCIIEA0BATEILHOCTb,
apudmeTnyeckas nmporpeccus,
reoMeTpuUecKas mporpeccusl,
OECKOHEYHO yOBIBarOIIas
reoMeTpuuecKasi Iporpeccus;
YMEHHE 3a/1aBaTh
MOCJIEI0BATEILHOCTH, B TOM YHUCIIE C
MOMOIUIbIO0 PEKYPPEHTHBIX (HOPMYIT

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

YCTHBIN OMpOC (1.5.1)

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

YMEHHUE UCIIOb30BaTh
MIPOU3BOIHYIO JUISl UCCIIEI0BAHUS
GbyHKUUH, U1 HAXO0XKICHUS
HAWTYYIIero peneHus B
NPUKIIAJHBIX, B TOM YHCIIe
COLMAJIBHO-9KOHOMHUYECKUX U
bu3nUecKux 3agadax, s
OIIpEeEIIEHUsI CKOPOCTH U
YCKOPEHUST; HaXOAUTh TIOMIA U 1
00BeMbI (PUTYp ¢ TOMOIIBIO
WHTETpaa; MPUBOJAUTH TIPUMEPHI
MaTeMaTHYECKOT0 MOJICITMPOBAHUS C
oMOUIbI0 AU} PepeHInanbHbIX
ypaBHEHUN

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

YCTHBIN OIpPOC (1.5.1)
[Ipaktuueckoe 3anstue Nel
(camocTosATenbHAS paboTa)
YCTHBIN OITPOC (11.5.1)
[Tpaktuueckoe 3anstue Nel
(camocrosiTenpHas padboTa)

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

Tema 1.2. Pa3zButue moHATHS O
quciie

YCTHBIN OITpOC (1.5.1)




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

IT12 - ymenue cBOOOIHO
OIepUPOBATH MOHATUAMU: CPEIHEE
apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIee
3HAUEHUS, pa3Max, TUCIEPCHs,
CTaH/JIapTHOE OTKJIOHEHHE IS
OTIMCAHUS YUCIIOBBIX JIAHHBIX;
YMEHHE HCCIIeI0BaTh
CTaTHCTUYECKUE JAHHBIC, B TOM
YHClie C MPUMEHEHUEM rpapuuecKux
METOJIOB | JICKTPOHHBIX CPE/ICTB;
rpaduyuecku uccienoBarhb
COBMECTHBIC HAOTIOACHHS C
MOMOIIBIO AUArPAMM PACCEUBAHUS U
JIMHEHHOM perpeccuun

Tema 2.2. DneMeHTbI TEOPUHU
BEPOSATHOCTEH U
MaTeMaTUYECKON CTaTUCTUKHU

YCTHBIU OIPOC (1.5.1)
[IpakTrueckoe 3ausatue Ne
1 (camocTosiTenbHas
pabora)

I113 - ymeHnue Hax0auTh
BEPOSITHOCTH COOBITHI C
MCIIOJIb30BaHUEM TpadudecKux
METOJI0B; IPUMEHSATH JJIsl PELICHUS
3a1a4 (pOpPMYIIBI CIIOKEHUS U
YMHOXKEHHS BEPOSITHOCTEH, (hopmMyITy
MOJIHOM BEPOSITHOCTH, POpMyITy
bepnymin, komOuHaTOpHBIE (DAKTHI U
(bopMyIIbl; OLIEHUBATh BEPOSITHOCTH
peaIbHBIX COOBITHI; yMEHUE
ONEPUPOBATH MOHATUSIMHU:
Cy4daiiHasl BEJIMYMHA,
pacrpeziesieHue BEpOsTHOCTEN,
MaTeMaTHYeCKOe OXKUIAHUE,
JUCIIEPCUs U CTaHJIaPTHOE
OTKJIOHEHME CITy4allHOW BEJIMYUHBI,
GYHKIIMY pacipeesieHus U
IUIOTHOCTH PAaBHOMEPHOTO,
MIOKA3aTeIbHOI0 U HOPMAJIBHOTO
pacnpeneneHnil; ymeHue
MCII0JIb30BaTh CBOMCTBA N3Y4YEHHBIX
pacrpezenieHui s peleHus 3aaad;
3HAKOMCTBO C ITOHATUSAMU: 3aKOH
OONBIINX YHCE, METOJIBI
BBIOOPOYHBIX HUCCIIEIOBAHUIA;
yMEHUE TTPUBOAUTH TTPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX YMCeNT
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEUN U
MaTeMaTUYeCKOU CTaTUCTUKHU

YCTHBIN OITPOC (11.5.1)
[IpakTrueckoe 3ansTue Ne
1 (camocrosiTenbHas
pabota)

[114 - ymenue cBo6OIHO
OIIEepUPOBATH MOHATHAMU: TOUKA,
npsiMasi, III0CKOCTh, IPOCTPAHCTBO,

Tema 3.1. IIpsiMble 1 IIIOCKOCTH
B IPOCTPAHCTBE

YCTHBIN OMPOC (1.5.1)
[IpakTuueckoe 3ansitue Nel
(camocTodATeNbHAS paboTa)




OTPE30K, JIy4, INIOCKUH yToJl,
JBYTPAaHHBIN yrOJI, TPEXTPaHHBIN
yroJl, IEpeCceKaroIuecs,
napajuleJIbHbIE U CKPEIIHBAIOIINECS
IPsIMBbIE, TAPAJIEIBHOCTD U
NEPIEHIUKYIAPHOCTD NPSIMBIX U
IUIOCKOCTEM, Yol MEXy NPSMBIMH,
YroJl MeXAY IpsIMOM U IIIOCKOCTHIO,
YroJI MEXY TUIOCKOCTSMH; YMEHHE
MCII0JIb30BaTh IIPU PELLIEHUH 3a1a4
U3y4eHHbIE (DAKTHI U TEOPEMBI
IUIAHUMETPUH; YMEHUE OLIEHUBATh
pasMepbl 00BEKTOB B OKpPY KaroIleM
MUDE; YMEHUE ONIEPUPOBATH
HNOHATHAMM: MHOTOI'DAaHHUK, CCUCHUE
MHOT'OTPaHHUKA, PAaBUIbHBIN
MHOTI'OTPaHHUK, IPU3Ma, TUPAMHU/JIA,
¢urypa v noBEpXHOCTb BpallleHuUs,
LWIMHAP, KOHYC, 1ap, cdepa,
pa3BepTKa MOBEPXHOCTHU, CEUEHUS
KOHYCa U [IWINHJPA, apajlieIbHbIe
OCH WJIM OCHOBAHMIO, CEYCHHE 11apa,
IUIOCKOCTB, Kacarolasicst cepsl,
LHWIMH]Ipa, KOHYCa; YMEHHE CTPOUTH
CEYEHNE MHOTOIPAaHHHUKA,
n300paxxaTb MHOIOI'PaHHUKH,
(GUrypsl U MOBEPXHOCTH BpallleHUs,
UX CEYEHMsI, B TOM YHUCIIE C
MIOMOUIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHSITh CBOWCTBA
reoMeTpuuecKkux Guryp,
CaMOCTOSITENIbHO (POPMYIIUPOBATH
OTpeieNIeHus: U3y4aeMbIX QuUryp,
BBIIBUTaTh TUIIOTE3bI O CBOWCTBAX U
NPU3HAKAX TEOMETPUUYECKUX QUTyp,
000CHOBBIBATh MJIM OIIPOBEPraTh UX;
YMEHHE MPOBOJUTH Ki1acCu(UKAIUIO
Guryp no pazaIMuHbIM IPU3HAKAM,
BBITNOJIHATh HEOOXOAUMBbIE
JIOTIOJTHUTEIIbHBIE IOCTPOEHUS

IT15 - ymenue cBoOO1HO
OTIEPHPOBATH MOHATHSIMHU: TUTOIIAIb
¢burypsl, 06beM GUTypsbl, BEINIHHA
yIJla, pacCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSTHUE MEXKITY
TUIOCKOCTSIMHU, TUIOIIAb chepsl,
TUTOIIAb TOBEPXHOCTH THPAMUIBI,
IPU3MBbI, KOHYCa, HWIHHAPA, 00beM
Ky0a, IpsIMOYTOJIbHOTO
napaenenunena, MupaMuibl,
NPU3MBI, WIMHAPA, KOHYCa, apa;

Tema 3.3. MHOTOrpaHHUKH U
KpyTJble Tena

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




YMEHHUE HAXOJNUTh OTHOILCHUE
00BbeMOB MMOAOOHBIX QUTYP

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

Tema 3.1. [IpsimMble U MIIOCKOCTH
B [IPOCTPAHCTBE

YCTHBIN OMPOC (1.5.1)
[IpaxTrueckoe 3anstue Ne
1 (camocrosiTenbHas
pabota)

[117 - ymenue cBoOOIHO
OTIEPUPOBATH MTOHITHSIMH:
PsIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
BEKTOP, KOOPJIUHATHI TOUKH,
KOOpJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BECHNE BEKTOpa Ha
YKCIIO, PA3JI0KEHNE BEKTOpa I10
0a3ucy, CKaJsipHOE MPOU3BEICHHE,
BEKTOPHOE MPOU3BEICHUE, YTOJI
MEX]Iy BEKTOpaMH; YMECHHUE
MCIIOJIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJ ISl PEIICHHUS
TEOMEeTPHUECKUX 3aJ1a4 U 3aa4
JIPYTHX y4eOHBIX MPEIMETOB;
OTIepUPOBATH MOHITUSIMU: MaTpHIIa 2
x 2 1 3 X 3, onpeieIuTeNh MaTPHIIBI,
TEOMETPUUECKUN CMBICTT
OTPEIeTUTEIS

Tema 3.2. KoopauHaTsl 1
BEKTOPHI

YCTHBIN OITPOC (11.5.1)
[Tpaktuueckoe 3anstue Nel
(camocrosiTenpHas padboTa)

IT18 - ymenue MoaenupoBarthb
peaJIbHbIE CUTYallUH Ha S3bIKE
MaTEMAaTHUKH; COCTaBIISTh
BBIpaXXCHMUSI, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3a]1a4H, UCCIIE0BATh
IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreopsl,
MHTEPIPETUPOBATH ITOITYUEHHbIN
pe3yJbTaT; CTPOUTh MaTeMaTHYECKHe
MOJIEJIU C IIOMOIIBIO
F€OMETPUUYECKUX TTOHATUHN U
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKHE 3a]1a4H; COCTABIIATh
BEPOATHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MMOTYUESHHbIN

Tema 1.6. Hauana
MaTE€MaTU4YeCKOro aHau3a.
IIpousBoaHas U €€ npUMEHEHUE
Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

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

Tema 3.3. MHOrorpaHHUKY U
KpyTIJIblE Tena

[IpakTnueckoe 3anstue Nel
(camocTosATENbHAS paboTa)

YCTHBIN OMPOC (1.5.1)

[IpakTuueckoe 3anstue Nel
(camocTosATenbHAS paboTa)
[IpakTuueckoe 3anstue Nel
(camocTosATeNbHAS paboTa)
[IpakTuueckoe 3anstue Nel
(camocTosATenbHAs paboTa)
[IpakTuueckoe 3anstue Nel
(camocTosATeNbHAS paboTa)
[IpakTuueckoe 3anstue Nel
(camocTosATenbHAs paboTa)




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

Tema 4.1. Marematnueckue
METOABI B MPO(hecCHOHAIBHOM
JeATEIILHOCTH

119 - ymenue BbIOUpaTh
MOAXOASAIIMN METOJ JIs1 PEILICHUS
3a/1a4M; IOHUMaHUE 3HAYUMOCTH
MaTE€MaTHUKHU B U3YYEHUU TPUPOIHBIX
¥ OOILIECTBEHHBIX MPOLIECCOB U
SBJICHUI; yMEHHE PacCllO3HABATh
IPOSIBJIEHUE 3aKOHOB MaTeMaTHK! B
HCKYCCTBE, YMEHUE TPUBOAUTH
IIPUMEpBl MaTEMaTHUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM
MaTEMaTU4YECKON HAyKH

Tema 1.1.BBenenue

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

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

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




MHNHOBPHAYKHN POCCHUU
BJIAJITMUBOCTOKCKUM I'OCYJIAPCTBEHHBI YVHUBEPCUTET

®OH/J OHEHOYHbBIX CPEACTB
JUTSI TIPOBEICHUS TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaIllun
10 y4eOHOMY MPEIMETY

OOII1.07 Marematuka

MPOTPaMMBbI TOJATOTOBKH CIIEIIUATMCTOB CPEIHETO 3BEHA
26.02.26 CynoctpoeHue

dopma oOyueHus: OUHas

Bmagusoctox 2025



1 O0uIne cBeIeHUA

®onn oneHouHbIX cpenactB (manee — POC) mpemHasHadyeH I KOHTPOJS W OIECHKH
00pa3oBaTeNbHBIX JTOCTHKEHUH, OOydJarommxcs 1Mo mporpamme ydeOHoro mpenmera OOI1.07
Maremaruxa.

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

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

Kon
pe3yJibrara HaumenoBanue pesynbrata 00ydeHus
0o0y4eHUs

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE

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

e c(OpMHUPOBAHHOCTH OTHOILIEHUS K MaTeMaTHKe KaK K 4acTu OﬁH.IG‘IGJ'IOBC‘ICCE(Oﬁ
KYJIBTYPBI Yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTEMAaTHKH, YBOJIOIACH
MaTEeMaTHYECKUX Haeh
Pa3BHUTHE JIOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKCHHSI,

n ITOPUTMHUYECKON KYJIBTYPbl, KPUTUYHOCTH MBILIUIEHUS HA YPOBHE, HEOOXOAMMOM
It Oy myted mpoeCCUOHATBHON ACSITELHOCTH, IS IPOJAOKSHUS 00pa30BaHUs
1 caMmoo0pa3zoBaHus
OBJIAJICHIC MaTEMAaTHICCKIMH 3HAHUSIMA U YMCHHUSIMH, HEOOXOTUMBIMHU B
MTOBCETHEBHOM JKU3HHU, JUISI OCBOCHUS CMEXHBIX €CTECTBEHHO- HAyUHBIX

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

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

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

17 TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENILHOM TBOPUECKOM 1 OTBETCTBEHHON
JESTEIILHOCTH
TOTOBHOCTB K KOJUIEKTUBHON paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMH B

JI8 o0pa3oBarenbHOM, OOIIECTBEHHO-TI0JIE3HOU, YUeOHO-MCCIIEI0BATEIhCKOM,
MIPOEKTHOM ¥ IPYTUX BUJAX AESITENbHOCTU
OTHOIIIEHHE K MTPO(eCcCHOHABHOM IeATENHHOCTH KaK BO3MOKHOCTH Y4acTHs B

JI9 PEIICHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IICHAIIMOHATLHBIX
npobiem

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

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

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

M4 CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSTEIFHOMY ITOUCKY METOJIOB PEIICHHUS
MIPAKTUYECKHX 337124, IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MO3HAHUS

M35 CIOCOOHOCTH BBISIBIIATH TPHYUHHO-CJICICTBEHHBIC CBSI3U M AKTYAITH3UPOBATH




Kon
pe3yibTrara
00yJeHUs

HaumenoBanue pe3ynbraTa 00yueHus

3aa4y, BbIJIBUT'aTh TUIIOTC3Y €€ PCUICHU A, HAXOANUTH apryMCHTHBI IJId
J0Ka3aTcCJIbCTBa CBOUX YTBer(HeHHﬁ, 3aaaBaThb NMapaMETPhbl U KPUTCPUHN PCHICHUSA

M6

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

M7

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

M8

BJIa/ICHUE HABbIKAMU MOJIY4YeHHs] HHPOPMAIIMK U3 UCTOUHUKOB Pa3HBIX THUIIOB,
CIOCOOHOCTH CaMOCTOSITEIBHO OCYIIECTBIIATH MTOUCK, aHATIN3, CUCTEMATU3AIUIO 1
MHTEpPIpETAIMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (HOPM MpeacTaBIcHUs

M9

CIOCOOHOCTD OCYIICCTBIIATh KOMMYHHUKAIIUHU BO BCEX C(bean KHN3HU,
APTYMCHTHUPOBAHHO BCCTHU JUAJIOT, YMCTh CMAT'1aTh KOH(bHI/IKTHBIC CUTYyaluu,
PaA3BEPHYTO U JIOTHYHO HU3JIaraTb CBOIO TOUKY 3PE€HUS C UCIIO0JIb30BaAHUEM
SA3BIKOBBIX CPCACTB

MI10

CHOCOOHOCTH MOHUMATh M UCIIOJIB30BATh MIPEUMYIIIECTBA KOMAaHAHON U
WHJIMBUIYAILHOU PabOTHI;

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

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

M11

YMEHHE CaMOCTOSTEIbHO COCTABIIATH IJIaH PELICHUS MPOOJIEMBI C YIETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN M NPeINOYTEHUI

MI12

CTIIOCOOHOCTH J1aBaTh OIICHKY HOBBIM CUTYAIlHsIM, BHOCUTh KOPPEKTHUBHI B
JEeATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIBTATOB LICIISAM;

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

IT1

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

I12

YMEHUE ONIEpUPOBATh NOHATUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEpalluy Ha
MHOECTBAMHU; YMEHHUE UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN aIrapar JJIs
ONMCAaHUsA PEABHBIX MPOLECCOB U SIBJICHUN U IIPU PELICHUU 3aJa4, B TOM YHUCIIE U3
JPYTUX y4eOHBIX MMPEIMETOB

I13

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

I14

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

I15

YMCHHUCEC ONECPpHUPOBATH MNOHATHAMU: HATYPAJILHOC YUCIIO0, IIEJI0C YN CII0, OCTATOK I1O
MOAYJHO, PpAllMOHAJIBHOC YHCJIO, UPpPpAUOHAJIBHOC YUCII0, MHOKCCTBA
HaTypaJIbHBIX, IEJIbIX, palOHAJIBHBIX, HeﬁCTBHTeHBHLIX YUCCII; YMCHUC
HCII0JIB30BATH IMPU3HAKU NJCITITUMOCTH, HaMCHBIIHI 06IIII/H71 JACINUTEIIb 1N




Kon
pe3yibTrara
00yJeHUs

HaumenoBanue pe3ynbraTa 00yueHus

HaANMMCHBIICC O6IJ_I€€ KpaTHOC, aJIrTOPUTM EBknuma IIpu pCUHICHUM 3aaaY;
3HAKOMCTBO C pa3JIM4YHbBIMHA IMMO3UIIHUOHHBIMU CUCTEMAaMU CHUCIICHUA

I16

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

117

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

I18

yMEHHE CBOOOHO ONepUPOBATh MOHIATUAMHU: Tpaduk GyHKIHH, OOpaTHAs
GbyHKIMs, KOMITO3UIMS (QYHKIMN, TWHEHHAs QyHKINSA, KBaApaTHIHast (pyHKIIHS,
cTerneHHast QyHKIMS ¢ 1eJIbIM II0Ka3aTeneM, TPUrOHOMETpUUecKue pyHKIUH,
oOpaTHbIE TPUTOHOMETPHYECKUE (PYHKITUH, TOKa3aTeIbHas 1 JIorapuMuaeckas
(GyHKLIMU; yMEHHE CTPOUTh IrpadMKu (PYHKIUI, BBIOJIHATH IPE0Opa3oBaHUs
rpadukoB pyHKUNN; yMEHHUE UCIIOJIB30BaTh T'paduKky QyHKIUHN I U3yUYEHUs
IIPOLIECCOB U 3aBUCUMOCTEH MPU PELICHNUH 3a7a4 U3 IPYTruX y4eOHbIX IPEIMETOB
U U3 pealIbHOW KHM3HM; BRIPAKaTh (POPMYyJIaMU 3aBUCHMOCTH MEKIY BEIIMYMHAMH;
yMEHHUE CBOOOJHO ONEpUPOBATh MOHATUAMH: YETHOCTh (DYHKIIMH, IEPUOJUYHOCTh
(GyHKINHU, OTPAaHMYEHHOCTD (DYHKIIMH, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM
¢byHKLIMH, HanOoblIee U HAUMEHbIlIee 3HaueHUs! (PYHKIIMHM Ha IPOMEXYTKE;
YMEHHUE MPOBOANTH UCCIeIoOBaHNEe QYHKIINN; yMEHHUE UCTII0Ih30BaTh CBOWCTBA U
rpaduku GYHKUUH JUIs pellieHus ypaBHEHUH, HEPaBEHCTB U 3a]1au ¢ apaMeTpaMu;
n300paxkaTh HA KOOPJUHATHOM TNIOCKOCTH MHOYKECTBA PEILIEHUI YpaBHEHHUI,
HEPaBEHCTB U UX CUCTEM

I19

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

I110

YMEHHE ONIEpUPOBATh MOHATUSAMU: HENPEPHIBHOCTh (PYHKIIMH, aCUMITOTHI
rpaduka QyHKIUY, IepBasi ¥ BTOpas IpOU3BOIHAS (PYHKIMH, T€OMETPHUUECKUI U
(bu3nyecKkuii CMbICT MPOU3BOAHOM, IEPBOOOPA3HAsL, ONPEEIICHHBIN HHTErpa;
YMEHHUE HaXOJUTh aCUMIITOTHI rpaduka GyHKINU; YMEHHE BEIYUCIIATh
MIPOU3BOJIHBIE CYMMBI, IPOU3BECHMS], YACTHOTO M KOMIIO3ULIUN (QYHKIUH,
HaXO/UTh YpaBHEHHE KacaTebHOU K rpaduKy (yHKIUH;

YMEHHE HCI0JIb30BaTh MIPOU3BOIHYIO JUIsl HCCeN0BaHUs (QYHKIUH, JUIs
HaXO0XJACHNS HaWIY4IlIEro peleHus B IPUKIJIAJHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMMYECKUX M (PU3MUECKUX 3ajjauax, sl ONPeeIeHNUs CKOPOCTH U
YCKOPEHUs1; HaXOUTh IJIOMIAIN U 00BEeMbI (PUTYp ¢ TOMOIIBIO HHTETpaa;
MIPUBOJUTH IPUMEPBI MATEMATUIECKOTO MOJIEIINPOBAHUS C TOMOILBIO
muddepeHIranbHbIX YpaBHEHUH

I111

YMEHHE ONEPUPOBATH NOHATHIMU: KOMIIEKCHOE YUCIIO, CONPS)KEHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO Yucia, (opMa 3arucu
KOMIUIEKCHBIX YHCel (TeOMEeTprUIecKasi, TPHTrOHOMETPHUECKas U anredpanyeckas);
YMETh MPOU3BOJUTH apU(YMETHUECKUE JICHCTBUS ¢ KOMIUIEKCHBIMHU YUCIIAMH;




Kon
pe3yibTrara
00yJeHUs

HaumenoBanue pe3ynbraTa 00yueHus

IMPUBOJAUTH MPUMCPBI UCITOJIB30BAHUS KOMIIJICKCHBIX YN CCJI

I112

yYMEHHUE CBOOOIHO ONEpUPOBaTh MOHATUAMU: CpeiHee apupMeTHIecKoe, MeMaHa,
HauOoJblIIee M HAMMEHbIIIEEe 3HAYCHHUS, pa3Max, AUCIEPCHUsl, CTaHAapPTHOE
OTKJIOHEHME [UIsl OIMCAHMsI YUCIIOBBIX JaHHBIX; YMEHHUE HCCIEN0BaTh
CTaTUCTHYECKHE JJAHHbIE, B TOM YHUCIIE C IPUMEHEHHEM I'papUueCcKuX METOA0B U
JIEKTPOHHBIX CPEJCTB; rpa)uUeCcKH UCCIIE0BaTh COBMECTHBIEC HAOIIOIEHUS C
IIOMOILBIO AUarpaMM PacCEUBAHMs U JIMHEWHON PErpeccuu

113

yMEHHE HaXOJUTh BEPOSATHOCTH COOBITHII C HCIIOJIb30BaHHEM Tpaduaeckux
METOOB; IPUMEHSTH JUIsl PELICHUS 3a1a4 (POPMYIIbI CIOKEHUS M YMHOKECHUS
BEPOSITHOCTEH, POPMYITy TIOIHON BepOATHOCTH, popmyiny beprymm,
KOoMOUHATOpHBIE (DaKThI U (POPMYIIBI; OLICHUBATH BEPOSITHOCTU PEaTbHBIX
COOBITHI; YMEHHUE ONEPUPOBATh MOHATUAMHU: CITy4aiiHas BEIMYNHA,
pacripenienieHue BEepoATHOCTEH, MaTeMaTHIECKOe 0KUJaHHUe, TUCIIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CITy4allHON BEJIMYMHBI, (GYHKIIMH PACIIpe/ieICHHS U
IUIOTHOCTH PABHOMEPHOTO, TOKAa3aTeIbHOI0 M HOPMAIBHOTO Paclpe/e/ICHUN;
YMEHHE HCII0Ib30BaTh CBOWCTBA N3YYCHHBIX PACHPEICICHUI ISl peIeHHS 3a/1a4;
3HAaKOMCTBO C ITOHATUSAMH: 3aKOH OOJIBIINX YHUCEIN, METO/IbI BEIOOPOUHBIX
UCCJICIOBAaHMIA; yYMEHHE TIPUBOAMUTH IPUMEPHI POSIBICHUS 3aKOHA OOJIBIINX YHCEI
B IPUPOHBIX ¥ OOIIECTBEHHBIX SIBICHUIX

I114

yMEHHUE CBOOOJHO ONIEpUPOBATh MOHATUAMU: TOUKA, psAMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH yroJl, ABYTPAHHBIN yroJl, TPEXIPAHHBIA
yT0Jl, IEPECEKAIOIINECS, MTAapAJLIEIbHBIE U CKPELIUBAIOLIUECS NIPSMBIE,
MapaJUIEIbHOCTD U MEPIICHIUKYIISIPHOCTD MPSIMBIX U IUIOCKOCTEH, YTOJI MEKY
IPSIMBIMU, YIOJI MEXKY MIPSIMOU U INIOCKOCTBIO, YTOJ MEXKIY IJIOCKOCTSIMU;
YMEHHE HCIIOJIb30BaTh MPH PEIICHUHN 337a4 U3y4CHHBIEC (DaKThl U TEOPEMBI
IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MUPE;
YMCHUC ONCPpHUPOBATH MOHATHAMU: MHOTOT'PaHHUK, CCUCHUEC MHOI'OI'PaHHUKA,
MIPaBUJIbHBIN MHOTOTPAHHUK, IPU3Ma, MUpaMuia, GUrypa 1 moBepxXHOCThb
BpallleHus, IWINHIP, KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS
KOHYCa ¥ LWIMHJPA, [apaljIesIbHbIe OCH WM OCHOBAHUIO, CEYEHUE 11apa,
IUIOCKOCTb, Kacaromasics cepbl, UINHIPA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTOI'paHHHKA, N300pakaTh MHOTOTPAHHUKHU, QUTYPBI U TOBEPXHOCTH
BpalCcHus, UX CCYCHHUA, B TOM YUCJIC C TIOMOUIBLIO SJICKTPOHHBIX CPEACTB, YMCHUC
IIPUMEHATH CBOICTBAa T€OMETPUUECKUX (DUTYP, CAMOCTOSITEIBHO (POPMYIUPOBATH
OIpCACIICHUA N3YyYaCMbIX (1)I/Il"yp, BbIABUI'aTh THUIIOTE3BI O CBOMCTBAX U IIpU3HaKax
reoMeTpruecKux (puryp, 000CHOBBIBATh MM OIPOBEPIaTh UX; yMEHHE IPOBOIUTH
KHaCCHq)HKaHI/IIO (1)I/Il"yp 10 Pa3JIMYHBIM ITPpHU3HAKaM, BBITIOJIHATH H€O6XO)II/IMBI€
JOTIOJIHUTEIbHBIE IIOCTPOCHUS

I115

yMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMMU: IJIOLAAb PUTyphl, 00beM QUTYPHI,
BEJIMYMHA YTJIa, PACCTOSIHUE OT TOUKHU J0 IIIOCKOCTH, PACCTOSTHUE MEKITY
MPSIMBIMU, PACCTOSIHUE MEX/1Y INIOCKOCTSAMH, TUIOIIA/b chepbl, III0MaIb
MOBEPXHOCTU MHPAMHM/IbI, IPU3MBI, KOHYCa, IMIINHApA, 00beM Ky0a,
MPSIMOYTOJIBHOTO NIapajuiesienuneia, TUpaMuibl, IPU3Mbl, UJIUHAPA, KOHYyCA,
11apa; yMeHHEe HaXOIUTh OTHOIIEHHE 00bEMOB MOJOOHBIX (DUTYD

I116

yMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMU: IBUKEHHE, TapajlIeNIbHbIN MepeHoc,
CUMMETpHS Ha IJIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT, IipeoOpa3oBaHue 1mo1o0us,
1o100HbIE (UTYPBI; YMEHHE PAacliO3HABATH PABHBIE U MM000HBIE QUTYDPBI, B TOM
qlCclle B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; YMEHHUE UCIOIb30BaTh
reOMeTpUYECKHE OTHOIICHUS, HAaXOAUTh F€OMETPHUUECKHE BEIUUNHBI (IJIMHA, YO,
IJI0IA/b, 00BEM) P PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U U3




Kon
pe3yibTrara
00yJeHUs

HaumenoBanue pe3ynbraTa 00yueHus

peanbHON KU3HU

1117

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

I118

YMCHHUEC MOACIIUPOBATL PCAJILHBIC CUTYyallM Ha A3BIKC MAaTCMATUKH, COCTABJIATH
BBIPA)KCHUSI, YpaBHEHHsI, HEPABEHCTBA U X CHCTEMBI 110 YCIIOBHUIO 3a/1auH,
UCCIIEI0OBATh MOCTPOSHHBIE MOJICIH C HCIIOJIb30BaHUEM amnmapaTa anreopsl,
UHTEPIPETHPOBATH MOTYUYCHHBIH PE3YNIbTaT; CTPOUTh MATEMATHUYECKHE MOJIEIIH C
IMOMOIIIBIO TCOMCTPHUICCKUX HOHATHHU U BCJIMYMH, pCIIATh CBA3AaHHBIC C HUMU
MPAKTUYECKHE 33]]au; COCTABISATh BEPOSTHOCTHYIO MOJICNIb U HHTEPIIPETUPOBATh
MOJYYCHHBIN pe3yJbTaT; pelIaTh NPUKIAAHbIE 3a]1a4U CPEACTBAMU
MaTEeMaTHYECKOT0 aHAJIN3a, B TOM YHUCIIE COIIMATbHO-IDKOHOMHUYECKOTO U
(U3HYECKOTO XapaKTepa

I119

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




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pPe3ybTaTaM 00y4eHust

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

Kpatkoe
HAaUMEHOBAHHE
paszznena

(MozyIist) / TeMbI

JUCIIUILINHBI

Kon
pe3ynbrara
oOy4deHus

Ilokazarens
OBJIAICHUS
pe3yiabTaTaMu
o0yueHHs

HaunmenoBanune o1ieHOYHOTO
CPEACTBA U MPE/ICTABIECHUE
ero 8 POC

[IpoMexxyTouHas
aTTecTaIus

Texymmit
KOHTPOJIb

Paznen 1. Anreopa.

Tema 1.1
Beenenue

I119

CriocoOHOCTh NEPEUUCIIUTD
00J1aCTH IPUMEHEHUS
MaTE€MAaTHKU B PEAIbHOU
KHU3HH, HA3BaTh OCHOBHBIX
YUCHBIX-MaTEeMaTUKOB U UX
BKJIa/l B HAYKY

IT1

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

M6

CrocoOHOCTE
aHAJIM3UPOBATh paHee
MOJTyYCHHBIH OTIBIT,
OOBSICHUTBH CBOIO TOUKY
3peHus

Ml11

CrnocoOHOCTB
KJIacCCU(UIUPOBATh CBOU
3HAHUS

M3

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

JI1

CrocoOHOCTE OOBSICHUTH
SIBIICHUE OKPYIKAIOIIETO
MI/Ipa MaAaTEeMAaTHUYCCKUM
SI3BIKOM

YCTHBIN
onpoc (1m.5.1)

Tema 1.2.
PaszButue

IOHATHA O YHUCJIC

I12

CrniocoOGHOCTh ONpeaenuTh
OCHOBHEIE YHCIIOBBIE
MHO>KECTBA, YIOPSI0YUTh
nx. CriocoOHOCTh
00BSCHUTH HAJTANYHE
MHOYKECTBA YHCIIOBBIX
CHCTEM.

I15

Croco0OHOCTE
WCIOJIb30BaTh IPU3HAKU
JIETUMOCTHA

I111

CriocoOHOCTh TPOU3BOIUTH
apupMeTHUECKHIEe AeHCTBUS
C KOMIIJICKCHBIMH YHCJIaMH

JI1

Croco0OHOCTE
aHaJ'H/I?:I/IpOBaTB SABJIICHUA

KoHnTponsHas

pabora (11.6.2,

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

BOITPOCHI -

3) PazHoypoBHeBBIE
3aauu "

3aJaHuS

(1m.6.3, BapuaHT

1-2, 3aganue 19)

YceTHbpn
ompoc




OKPY>KaloIlero MUpa ¢
MOMOIIIBIO SI3bIKA
MaTEMaTHKU

J4

CrocoOHOCTE
OOHapyXUBaTh CBS3U
MC)KI[y JUCHUITJIMHAMMU,
HCIIOIL30BaTh
MaTeMaTHYECKHUE TTPHEMBI
MIPH PEIICHUY 33]1a4 U3

JIpYTUX HayK U B
MTOBCEIHEBHOM JKU3HU

Tewma 1.3.
DyHKIUU U
rpaduku

J3

Croco0HOCTE UCCIEN0BATH
SIBJICHUE U JI€JIaTh BHIBOJIbI
0 MOJIYYCHHBIX
3aKOHOMEPHOCTSIX

Ml

CriocoOHOCTh COCTABIATh
IJ1aH J€ATCIIBHOCTH

I18

CriocoOHOCTD BBINOJHATh
npeoOpa3oBaHus TpaQuKOB
(GyHKIMH, HCTIOIB30BATh
rpaduku QyHKIMIA IS
M3y4YEHHS TIPOLIECCOB U
3aBUCUMOCTEH IpH
pelleHnH 3a1a4 U3 APYrux
y4eOHBIX TPEAMETOB U U3
pETBHON KU3HU

YcrHblit onpoc
(m.5.1,
BONpPOCHI 4-8)

Bonpocsr s
sk3amena (1.6.1)
Konrtposnbnas
pabora (11.6.2,
BapuaHT 1-2,
3ajanus 4-6)

Tema 1.4. Kophu,
CTENEHU U
J0TapuQMbI

IT1

Crnoco6HOCTh
copMynupoBaTh
J0Ka3aTeIbCTBO PEIICHHS,
[IPEIOCTaBUTh apI'yMEHTBI

J4

Croco6HOCTE
OoOHapyXHUBaTh CBSI3U
Memz[y JAUCHUITJIMHAMMU,
HCIIOIb30BaTh
MaTeMaTHYeCKHUe MTPUEMbI
TIPY PEIICHUN 33]1a49 U3

JIpYrUX HAyK U B
MOBCETHEBHON KU3HU

I16

Croco6HOCTE CBOOOIHO
OTIEpUPOBATH TOHATUSIMHU:
CTENEHD C IEIBIM
MoKazaresneM, KOpeHb
HaTypaJbHOMN CTETEHH,
CTEITICHb C PAIIMOHATBHBIM
IIOKa3aTelleM, CTENEHD C
JNIEUCTBUTEILHBIM
(BEIIECTBEHHBIM)
rokasaresuem, Jorapudm
qucia

117

CrniocobHOCTh pemathb
MIOKa3aTeNbHbIC,
CTCIICHHBIE,
norapudmMuueckue
YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI

YcrHbIit onpoc
(m.5.1,
BOIIPOCHI 9-34)

Bonpocsr st
sKk3ameHa (11.6.1)

Kontponbnas
pabora (11.6.2,
BapHaHrt 1-2,
3aganus 7-15)
PazHOypoBHEBBIE
3aauu "
3ananus (1m.6.3,
BapuaHT 1-2,
3aganus 10, 16,
17, 19)




Tema 1.5. OcHOBEI
TPUTOHOMETPUHU

IT1

CriocoGHOCTB
chopmMyIupoBaTh
JI0Ka3aTeNbCTBO PEIICHHUS,
[IPEJOCTaBUTh apI'YMEHTBI

M9

CriocoOHOCTBb OOBSCHUTD
CBOIO TOYKY 3PCHUS,
HCIIOJIB30BAaTh aJ€KBaTHLIE
SI3BIKOBBIE CPECTBA

I16

Croco0HOCTH CBOOOIHO
OIePUPOBATH MOHIATHIMH:
CUHYC, KOCHHYC M TAaHTCHC
MIPOU3BOJILHOTO YHUCIIA

I17

CrnocoOHOCTH peraTth
TPUTOHOMETPHUYECKHE
ypaBHEHUsI, HEPaBEHCTBA U
CHUCTCMBbI

YcrHbIi onpoc
(m.5.1,
BOIPOCHI 35-
57)

Bonpocs! st
sKk3amena (1.6.1)
PasHoypoBHEBBIE
3a/1a4u U
3aganus (1m.6.3,
BapuauT 1-2,
3aganue 18)

Tema 1.6.

Hauana
MaTteMaTH4ecKoro
aHajam3a.
[IpouzBoanas u eé
MIPUMEHEHHUE

IT1

CrocoOGHOCTE
chopMyIupoBaTh
JI0Ka3aTeJIbCTBO PEIICHMS,
MPEIOCTABUTh APTyMEHTHI

2

CrocoOGHOCTE
MIPOAHATH3UPOBATH
HCTOPHIO Pa3BUTHUS
MaTEMAaTHKH U COOTHECTH
€€ C HAyYHO-TEXHUYECKUM
IIPOrPeccoM

I19

CrniocoOHOCTH CBOOOTHO
OTIEpUPOBATH MOHATUSIMHU:
MOCIIeZI0BATEIbHOCTb,
apudmernyeckas u
reoMeTpuyecKas
nporpeccuu, 0eCKOHEYHO
yOBIBaroIas
reoMeTpuyecKas
nporpeccus; yMeHue
3a/1aBaTh
MOCIIE0BATEIHHOCTH

I110

Cr1ocOOHOCTD BBIUMCISATE
MIPOU3BOJIHBIE CYyMMBI,
MIPOU3BEICHNUS, YACTHOTO U
KOMITO3UIIUU (YHKITHH,
YMETb UCIOJIb30BATh
MIPOU3BOTHYIO TS
WCCIIeTOBaHUS (PYHKIIHIA

YeTHBII onpoc
(m.5.1,

BOIPOCHI 58-
65)

Bompocsr qis
sKk3ameHa (11.6.1)
Pa3noypoBHeBbIE
3aJla4n 1
3aJlaHus

(1.6.3, BapuaHT
1-2, 3aganus 1-
5,13)

Tema 1.7.
WHuTerpan u ero
[IPUMEHEHUE

I118

CriocoOHOCTE
aHAJIM3UPOBATH
MOJyYEHHbIE 3HAHUSA U
HUCIIOJIB30BATh UX JIA
OMMCaHUs PeATbHBIX
3aBHCHUMOCTEH

JI6

CrocoOHOCTE
MOJJEPKUBATH HHTEPEC K
NEATENLHOCTH

VYeTHbII onpoc
(m.5.1,
BOTIPOCHI 66-
73)

Bomnpocsr s
sKk3ameHa (1.6.1)
PazHOypOBHEBBIE
3a7a4M U
3ajanus (1m.6.3,
BapuaHrt 1-2,
3ajaHus 6, 7,12)




I110

CrocoOHOCTh HAXOUTh
TJI01aad U 00beMbI GUTYP
C TMIOMOIIIBIO HHTETpajia

Pa3zgen 2. KomOuHaTOpPUKA, CTATHCTHKA M TEOPUS BEPOSITHOCTE.

Tema 2.1.
KomOunaropuka

I119

CriocoOHOCTh NEPEUNCIIUTD
00J1aCTH IPUMEHEHUS
MAaTE€MAaTHKU B PEAIbHOU
YKU3HU, Ha3BaTh YYEHBIX U
UX BKJaJ B HAYKy

J1

CrocoOHOCTE OOBSICHUTE
SIBJICHUE OKPY>KAOIIETO
MHpa MaTeMaTHYCCKHM
SA3BIKOM

I13

CHocoOHOCTb ONepHpOBaTh
HOHSTUSIMU: Tpad, CBSI3HBIN
rpad, 1epeBo, yMeHue
UCII0JIb30BaTh rpadbl IpH
pELICHUY 33124

I14

CrniocoOHOCTH CBOOOTHO
OIIEpUPOBATH MOHATHIMU:
coueTaHue, NepPeCTaHOBKaA,
YHCJI0 COYCTAaHUM, YHCIIO
NIePEeCTaHOBOK; OMHOM
Herorona; ymenune
IIPUMEHSATh
KOMOWHATOpHBIE (DaKTHI U
paccyxaeHUsl ISl peLIeHUs
3ajau

VYcrHblii onpoc
(m.5.1,
BOIIPOCHI 74-

86)

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

Tema 2.2.
DJIEMEHTHI TEOpUHU
BEPOSATHOCTEUN U
MaTeMaTU4YeCKO1
CTaTHUCTUKH

M3

CrnocoOHOCTB
aHAJM3UPOBATh,
KJ1accu(UIUpPOBaTh,
YIIOPSIIOYUBATh, OLICHUBATH
U UHTEPIIPETUPOBATh
uH(pOpMaIHIO,
MOJTy4aeMyto 13
Pa3NUYHBIX HCTOYHHUKOB

IT1

CrocoOHOCTh MEPEUUCITUTD
OCHOBHBIC MAaTEMAaTHUYCCKUEC
MOHSTHS, OOBSCHUTH
KaXJ10€ U3 HUX, CBA3aTh
9TH TIOHSTHUS C PEATbHBIMU
SIBJICHUSIMH.

CrnocoGHOCTh
copMynupoBaTh
JI0Ka3aTeNbCTBO PEIICHHUS,
NIPEIOCTABUTh aPTYMEHTBI

112

Cnoco0OHOCTh UCCIIEN0BATH
CTATUCTUYCCKUEC NJAaHHBIC

113

CrocoOHOCTE HAXOIUTh
BEPOSITHOCTH COOBITHI

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

Bompocsr qis
sKk3ameHa (1m.6.1)
PasHoypoBHEBBIE
3aJ1a4d 1
3amanus (1m.6.3,
BapHaHrl-2,
3amanue 11)

Paspnen 3. I'eomerpusi.

Tewma 3.1. IIpsimeie
U TUIOCKOCTH B
MIPOCTPAHCTBE

114

CriocoOHOCTE
HCIOJIb30BATh MPU
peIlICHUH 3a/1a4 U3yUEHHbIE
(aKThI U TEOPEMBI

VYeTHbII onpoc
(m.5.1,
Borpockr 102-

Bomnpocsr muist
sKk3ameHa (1.6.1)
Kontponbhas




TIaHUMETPUHN

I116

Croco0HOCTE CBOOOIHO
ONEepUPOBATH MOHSATUIMU:
JBH>)KEHUE, MTapajuIeIbHbII
MEePEeHOC, CHMMETPHUS Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

I119

CnocoGHOCTh
MEPEeYHCIUTh 00I1aCTH
MPUMEHEHHSI MATEMaTUK!
B pEAJIbHOM JKU3HH,
Ha3BaTh OCHOBHBIX
YUCHBIX-MATEMAaTUKOB U
WX BKJIAJI B HAYKY

M5

CroocoOHOCTH BEIIBUTATh
THIIOTE3Y PeIIeHUs,
HaXOJUTh ApPTYMEHTBI JUIS
IOKa3aTeIbCTBA CBOUX
YTBEPKJICHUM

M9

Croco0OHOCTh OOBSICHUTE
CBOIO TOUKY 3pEHHUS,
HUCIIOIB30BATh a€KBATHLIE
SI3BIKOBBIE CPEACTBA

J3

CrocoOHOCTE cAeaTh
YEpTEXK K 3aJaHHIO,
CpaBHI/IBaTI) HOHy‘IGHHBI@
pE3yNbTaThI C
IOCTaBJICHHOU 3agauei

121)

pabora (11.6.2,
BapuaHT 1-2,
3aganus 16,17)
Pa3znoypoBHeBbIE
3a/1a4u U
3aganus (1m.6.3,
BapuaHT 1-2,
3aganue 9)

Tema 3.2.
Koopaunats! u
BEKTOPBI

M4

CrniocoOHOCTH MIIaHUPOBATh
CaMOCTOSITENIbHBIN TTOUCK
METOIOB PEUICHHUS
MPAKTUYECKHX 3a/1a4

JI3

CrocoOHOCTE CAeIaTh
YEpTEXK K 3aJaHUIO,
CpaBHHBATH MOJYYCHHBIE
pE3yNbTaTHI C
OCTaBJICHHOU 3agauei

117

CriocobHOCTh
HCIIOJIb30BaTh BEKTOPHBIN U
KOOpJIUHATHBINA METOJ JIIst
pELIEeHNs TEOMETPUUYECKUX
3a1a4

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

Bomnpocs s
sKk3ameHa (1m.6.1)
Kontponbnas
pabora (11.6.2,
BapuanT 1-2,
3amganus 18-20)

Tema 3.3.
MHororpaHHUKH U
KpYTJIbIE Tena.

IT1

CrnocoGHOCTh
copMynupoBaTh
JI0Ka3aTeIbCTBO PEIICHHS,
NPEAOCTaBUTh ApPTYMEHTBI

115

CrniocobHOCTH CBOOOTHO
OIIEPUPOBATH TIOHATHIMHU:
wiomaab GuUrypsl, oobem
(burypsl, BeJIMYUHA YA,
paccTostHie OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE
MEKIY MPSIMBIMH,
paccTosiHUE MEXKAY

VYeTHBIT onpoc
(nm.5.1,
Bonpocsl 135-
201)

Bomnpocsr s
sKk3ameHa (1.6.1)
PazHOypOBHEBBIE
3a/1a4M U
3amanus (1m.6.3,
BapuaHrt 1-2,
3aaHus 8,

14, 15, 20)




IUIOCKOCTSIMH, IUIOIIAAb
cdepsl, II0IIa b
MTOBEPXHOCTH TTUPAMU/IBI,
MIPU3MBbI, KOHYCA,
IUITUHIpPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO
napajuiesienumnenaa,
MTAPaMHUJIBI, IPU3MBI,
IWIMHJIPpa, KOHYCa, Iapa

CriocoOHOCTh IUIAaHUPOBATb

M4 .
CaMOCTOSTEILHBIA [TOUCK
METOJIOB PEIICHHUS
MIPAKTUYECKHX 3a]1a4

e CrocoOHOCTE OOBSICHUTD

SIBJICHUE OKPYIKAFOIIETO
MHUpa MaTeMaTHYECKUM
A3BIKOM




3.2 CpenctBa, npuMeHsieMble 1Jisl OLleHKH YPOBHA NPAKTHYeCKO# MOATOTOBKH

Kpatkoe
HAMMCHOBAHHE
paszena
(Momyns) /
TEMBI
JIMCIUATUTAHBI

pe3yibTara
o0ydeHus

Kon

Iloka3zarenp oBiIageHUS
pesyabTaTaMu 00ydeHUS

HanMeHnoBanue o1ieHOYHOIO
Cpe/ICTBa U MPEJCTABICHUE €0 B
DdOC

Texymmun
KOHTPOJIb

IIpomexxyrounas
aTTecTauus

Pa3zgen 1. Aared

Tema 1.2.
PasButue
IIOHATHUA O

I15

CnocoOHOCTE
WCIOJIb30BaTh IPU3HAKU
TIETUMOCTHA

quCIIe.
[IpakTuueckoe
3ansitre Ne 1-2

MIl11

CriocobHOCTh BBHIOMPATH
OINITHMAJIbHBIC ITYTH
penenust

JI4

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

JKU3HU

J1

CrocoO6HOCTE OOBSICHUTD
SIBIICHUE OKPYKAIOIIETO
MI/Ipa MaTEeMAaTHUYCCKUM
SI3BIKOM

117

Crnioco0GHOCTH periaTh
panyoHaIbHbIE
YpaBHEHUS U HEPABEHCTBA

CamocTosiTens
Hast pabora Nel
(n.5.2,

BapUaHTHI 1-2)

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

Tema 1.3.
DyHKIUU U
rpauKy.
IIpakTrHueckoe
3aHsaTHE Nel

I18

CrniocobHOCTh
HCIIOJIb30BaTh TOTOBBIE
KOMIIBIOTEpPHBIE
MIPOrpaMMBbI B IOMCKAX
IIyTEH peLIeHUs
MaTeMaTHYeCKUX 3a7a4d U
UX WUIFOCTPALuU

M3

CnocoOHOCTH
OCYIIECTBIISTh
MMO3HABATEIbHYIO
y4eOHo-
HCCIIEIOBATEILCKYIO
JCSATEILHOCTD

M1l

CrocoOHOCTD
KJIacCU(UIIUPOBATH CBOU
3HAHUA

a7

Croco6HOCTE
IJIAHUPOBATH
CaMOCTOSITEIILHYO
IEeITEIbHOCTD

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

€ 3a/1aHue
(m.5.3)

KonTponbHas
pabora (11.6.2,
BapHaHrt 1-2,
3amanus 4-6)




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

117

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

I16

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

M7

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

M2

CriocoOHOCTh
OCYIIECTBIISITH,
KOHTPOJIMPOBATH U
KOPPEKTHPOBATH CBOIO
eATEIbHOCTD

JI4

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

JKU3HHA

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

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

Tema 1.5.
OCHOBBI
TPUTOHOMETPH
51
IIpakTrHueckoe
3aHsaTHe Nel

117

CrnocoGHOCTh
IIPUMEHSTh CTaHIapTHBIE
MIPUEMBI pelieHus
TPUTOHOMETPUUECKUX
YpaBHEHHU "
HEPAaBEHCTB

I16

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

M7

CnocoOHOCTh BBIABHUI'AaTh
HOBBIC NACH, IpEJIaratb
OPHUT'MHAJIBHBIC TTOAXOJbI

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

Pa3noypoBHEBBIE

3a7a4M U 3aJIaHHs
(n.6.3, Bapuanr 1-
2, 3ananue 18)




U pEUICHUs, CTaBUTh
npobjieMbl W 3a/aud,
JIOITyCKAIOIIe
aJIbTepPHATHBHbIE
peneHus
JI8 CnocoGHOCTh
00CyXIaTh, UCCIIEIOBAThH
ABJICHUsIT B  IIpolecce
KOJJICKTUBHOH  pabOTHI.
CnocoGHOCTh
OpPTraHU30BBIBATH
JESITeIbHOCTD B
COTPY/ZHHUYECTBE co
CBEpCTHUKAMHU
Tema 1.6. IT18 Crnioco6HOCTB Camocrositens | PasHOypoBHEBBIE
Hauana aHAJIM3UPOBATh Has paboTa 3aJjauu 1 3aJlaHusl
Maremarnueck nojiyueHHble 3HaHUS u | Ne5(m.5.2, (n.6.3, Bapuanr 1-
Oro aHaJu3a. UCIIOJIb30BAaTh HMX Ui | BapuaHtel 1-2) | 2, 3amanus 1-5,
[TpousBoaHas u OTHCaHHS peabHBIX 13)
eé 3aBUCUMOCTEN
IIPUMEHEHUE. I110 Crnioco6HOCTH
[TpakTryeckoe BBIUUCIISATh
3ansaTue Nel MPOU3BOJHBIE  CYMMBI,
IIPOU3BECHUS, YACTHOTO
u KOMITO3UITUH
GbyHKIUH, YMETh
WCIIOJIb30BATh
IIPOU3BOIHYIO IS
UCCIIEeIOBaHMs (PYHKIIMH
M2 CrnocoGHOCTh
OCYILECTBIIATH,
KOHTPOJMPOBATH u
KOPPEKTHpPOBAaTh  CBOIO
JeSITeITbHOCTD
Ml11 CrniocoOHOCTh BBIOMpAThH
ONITUMAJTbHBIE yTH
pereHus
Tema 1.7. IT18 CrnocoGHOCTh Camocrositens | PasHOypoBHEBBI
Wnterpan u ero aHaJIM3UPOBATh Has paboTa € 3a/1a4u U
IIPUMEHEHUE. MoJiyueHHble 3HaHus u | Ne6(m.5.2, 3ananus (1.6.3,
[TpakTryeckoe UCIIOJIb30BaTh HMX Ui | BapuaHThl 1-2) | BapuaHr 1-2,
3agsaTue Nel OIMMCaHUs peanbHbIX 3amanus 6, 7,
3aBHCUMOCTEH 12)
I110 CrocoOHOCTE HaXOIUTh
WIoMmaan U 00BEMbI
buryp c  MOMOIIbIO
UHTerpaja
JI5 CrnocoGHOCTh K
o0pa3oBaHHIO, B TOM
qHClIe,
caM000pa30BaHHIO
Ml11 CnocoOGHOCTh BBIOMpATh
ONTUMAJIbHBIE nyTH




| pemenus

Paznea 2. KomOuHaToOpuKka, CTAaTHCTUKA M TEOPUS BEPOSITHOCTEI.

Tema 2.1. 114 Crniocobnocts cBobomHo | Camocrositens | PazHoypoBHEBBIE
Komb6unaropux OIIepupOBaTH Hasi pabota 3a/lauM U 3aJlaHus
a. MOHATUAMH: coueranue, | Ne7(m.5.2, (n.6.3, Bapuanr 1-
[IpakTnueckoe MEepEeCTaHOBKA, yKcao | BapuaHtel 1-2) | 2, 3amanme 11)
3aHsaTue Nel COYCTaHMH, YHCJIIO
MepPecCTaHOBOK;  OMHOM
HerotoHa; YMEHUE
MIPUMEHSITh
KOMOMHATOpHBIE  (PaKTHI
U pacCcyXIeHus U
penieHus 3a1a4y
M1l CrocoOHOCTh BBIOHpATH
ONTUMAJIbHBIE nyTH
petieHus
M7 CrocoOHOCTE BBIABUTATh
HOBBIE HJIEH, TIpEeJiaraTh
OpPUTHHAIILHBIE TOAXO/IbI
U  pelieHus, CTaBUTh
npoOieMbl ¥ 3ajaud,
JIOTTYCKaIoII1e
aNbTepHATHUBHbBIC
penieHus
JI9 CnocoGHOCTh
MIPUMEHATh TOJy4YCHHbIE
3HAHUA B  pPELICHUU
pooeM
Tema 2.2. IT13 CrniocobHOCTb Camocrostens | PasHOypoBHEBBIE
DIIeMEHTHI OTHCHIBATh MpPOIECCHl M | Has paboTa 3a7a4M U 3aIaHUS
TEOpUHU SIBJICHUSI, umerore | Ne§(m.5.2, (m.6.3, Bapuanr 1-
BEpPOSITHOCTEN BEPOSITHOCTHBIN BapuaHTel 1-2) | 2, 3aganue 11)
u XapakTep, BBISIBIISITH
MaTeMaTU4YeCKO CTaTUCTUYECKHUE
1 CTAaTUCTHUKH. 3aKOHOMEPHOCTHU B
[TpakTueckoe pEeaTBHOM MUpE
3ansTre Nel IT18 CriocobHOCTh
OTIPEIEIATh U OLICHUBATh
BEPOSITHOCTH
HACTYIUICHHSI COOBITUN B
MPOCTEUIIINX
MPaKTUYECKUX
CUTYaIUIX
I112 CrnocoGHOCTh
HCCIIEI0BATh
CTATUCTUYECKUE JTAHHBIE
JI9 CriocobHOCTD
MPUMEHATHh TOJy4YCHHBIE
3HaHUSI B pELICHUU
npobiem
M2 CriocobHOCTD
OCYIIECTBIIATh,

KOHTPOJIMPOBATH n




KOpPpPEKTUPOBATh
JESITEIbHOCTD

CBOIO

Pazpnen 3. I'eomerpus.

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

I11

CriocoOHOCTh
copMynupoBaTh
JI0Ka3aTeIbCTBO
peleHusl, TPea0CTaBUTh
apryMEHTBI

I114

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

I116

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

M2

CriocoOHOCTh
OCYIIECTBIISITH,
KOHTPOJIMPOBATH U
KOPPEKTHPOBATH CBOIO
JIEATENBHOCTD

M5

Cr1ocOOHOCTD BBIIBUIaTh
THIIOTE3Y peIICHUs,
HaXOJUTh APTYMEHTHI
JUISL TOKa3aTelIbCTBa
CBOUX YTBEPXKICHUI

JI3

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

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

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

Tema 3.2.
Koopaunats! n
BEKTOPBI
IIpakTrHueckoe
3aHaTueNel

IT18

CrnocoGHOCTh
pacrno3HaBarTh
reOMeTpUUECKUe
(burypsl Ha yepTexax,
MOJIETISIX, B pEaIbHOM
MUpe

I117

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

MI12

Croco6HOCTE
JIEMOHCTPHPOBATH

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

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




LEJIEYCTPEMIICHHOCTD B
MIOMCKaX U IPUHATHA
peluIeHui, pa3sBUTOCTh
IIPOCTPAHCTBEHHBIX
MPEJICTABICHUN

JI3

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

JI5

CnocoO6HOCTH K
00pa3oBaHUIO, B TOM
qucIe,
caM000pa30BaHUIO

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

IT18

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

IT15

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

M7

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

MI10

Croco6HOCTE
HpI/IHI/IMaTB e
COBMECTHOU

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

PasnoypoBHEBBIE

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

15, 20)




ACATCIIbHOCTH,
MPOSIBIISITH TBOPUECTBO U
BooOpakeHue, ObITh
WHHUIHATHBHBIM

J14

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

JKU3HHA

Pasznea 4. [IpumeHenne maTeMaTu4eCKMX METOA0B B MPo(decCHOHAJIBLHOM 1eATeJILHOCTH.

Tema 4.1.
Maremartudaeck
€ METOJIBI B
npodeccuonan
bHOH
JIeSITEILHOCTH

M2

CriocoOHOCTh
OCYIIECTBIISITH,
KOHTPOJIMPOBATH U
KOPPEKTHPOBATH CBOIO
IEeSITENLHOCTD

IT18

CrniocoGHOCTH pemaTh
NPUKJIaJHbIC 3312491
CpelnCTBaMHU
MaTeMaTu4ecKoro
aHaIM3a, B TOM YUCIIe
COIMAJIBHO-
HKOHOMHYECKOTO U
(HU3MUECKOTO XapakTepa

CamocTosiTens
Hasi paboTa
Nel2(m.5.2,
BapUaHTHI 1-2)

PaznoypoBHEBbI
€ 337a4u U
3amanms (11.6.3,
BapuaHT 1-2,
3aanue 21)




4 Onucanue Npoueaypbl OLeHNBAHUS

Pesynprarhl 00ydeHHUs MO IUCHMIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUH
OLIEHUBAIOTCSI 110 YETHIPEX OAJIIIBHOM LIKaJIE OLIEHKAMU: «OTIIMYHO», «XOPOLIO»,
«KYHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBHO.

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

IIpyn mpoBeneHUM NPOMEKYTOUHOM ATTECTALMM OLICHUBACTCA NOCTHKEHUE CTYIEHTOM
3aIlJIaHUPOBAHHBIX MO0 AWCHUIUIMHE PC3YJIILTATOB 06yT-I€HI/ISI, O6€CH€‘-II/IBaIOH_II/IX PE3YyIbTAaThL
OCBOCHMs 00pa3oBaTeIbHOIN NporpaMmsl B 1eaoM. OlleHKa Ha 3a4eTe, SK3aMEHE BBICTABISIETCA C
YUYCTOM OLCHOK, IOJYYCHHBIX IIPpU MPOXOKICHUU TeKymeﬁ aTTeCTaluu. BricunuteiBaeTcs
cpeaHMH Oay C y4yeToM OLIEHKH, IOJYyYeHHOM Ha 3adere, 5K3aMEeHEe U OKpYIJsieTcs I10
MAaTCMAaTU4YCCKUM IIpaBUJIaM (B cjIydac CIHOpPHOIO pe3yibTarad, IIPH BbICTABJICHHH OLCHKH
pelleHre IPUHUMAETCS UCXO/Is U3 Pe3yIbTaToOB 3a4eTa, YK3aMEeHa).

Kpurtepun oueHnBanusi yCTHOT0 OTBeTa
(oLICHOYHBIE CPE/ICTBA: cOOece)0B8ane)

5 6a/110B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MTPOIIECCOB M3YyYaeMOU MPEIMETHOM
00J1acTH, OTJIMYACTCS] TIIYOMHOW M TOJHOTOW PACKPBITUS TEMbI, BIAJICHUE TEPMHHOJIOTUYCCKUM
amnmapaToM; yMeHHE OOBSCHATH CYIIHOCTb, SIBJICHHH, IPOLECCOB, COOBITHH, JAeiIaTh BBIBOJIBI H
00001IeHHs, J1TaBaTh apryMEHTHUPOBAHHBIC OTBETHI, NPUBOJAUTH INPHUMEPHI;, CBOOOTHOE BIIAJICHHE
MOHOJIOTHYECKOH PeUbl0, JIOTHYHOCTh M TOCJIE0BATEIFHOCTh OTBETA; YMEHUE MPHUBOAMUTH MPUMEPHI
COBPEMEHHBIX MPOOJIeM U3ydaeMoil 00JIaCTH.

4 0anaa - orBeT, OOHAPYKMBAIOUIUK TMPOYHBIC 3HAHUS OCHOBHBIX IPOIIECCOB H3y4yaeMOU
OpeaMeTHOW 00nacTH, OTIMYaeTcs TIIyOMHOM M TMOJHOTOW pPAcKpbITHS TEMbl; BIAJeHHUE
TEPMUHOJIOTHUECKUM aNlapaToM; yMEHHE OOBSICHATH CYIIHOCTb, SIBJICHHW, MPOIECCOB, COOBITHIA,
JenaTh BBIBOJBI M 00OOILIEHMs, [aBaTb AapryMEHTUPOBAHHbIE OTBETHI, NPUBOJIUTH MPUMEPHI;
CBOOOJTHOE BIIaJICHUE MOHOJIOTHYECKOW pedbl0, IOTHYHOCTh U IMOCIIENOBATEIBHOCTh OTBeTa. OHAKO
JIOITyCKAETCs OIHA - IBE HETOUHOCTHU B OTBETE.

3 Gamna — OTBET, CBHUJCTEIHCTBYIOIIMHA B OCHOBHOM O 3HAHWU IIPOIECCOB H3ydaeMOH
OpeMETHOW 007acTH, OTIMYAIOIIMICS HEJOCTAaTOYHOM TIIIyOMHOW M IMOJHOTOM PacKpbITHUS TEMBI;
3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHUH; C€Ia00 CPOPMHPOBAHHBIMHA HABBIKAMH aHAJIM3a SBICHUH,
IPOIIECCOB, HEJJOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAaHHBIE OTBETHI U NMPHUBOJUTH NPUMEPHI;
HEIOCTaTOYHO CBOOOTHBIM BJIaJICHUEM MOHOJIOTUYECKOI peusio, JIOTHYHOCTBIO,
MOCJIEI0BATENbHOCTBIO OTBETa. JlOMyCKaeTcsl HECKOJIBKO OMMOOK B COAEP)KaHUU OTBETA; HEYMEHHE
NIPUBECTH MIPUMEP PA3BUTHSI CUTYAIHH, IPOBECTHU CBS3b C IPYTUMH aclleKTaMH U3y9aeMOl 00IacTH.

2 daju1a — OTBET, OOHAPY)KMBAIOLMI HE3HAHUE MPOLIECCOB M3yyaeMoil mpeIMeTHON 00JacTH,
OTJIMYAIOMIMKACS HETTYOOKMM pAcKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeC(OPMHUPOBAaHHBIMU  HABBIKAMU  aHalW3a  SIBJICHUH, TpOILIECCOB; HEYMEHHEM  JaBaThb
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHHEM MOHOJIOTHYECKOW PEUbI0, OTCYTCTBHEM JIOTUIHOCTH
U TocienoBaTeabHOCTH. JlomyckaloTess cepbe3Hble OIIMOKM B COJEp)KaHMM OTBETa; HE3HaHHeE
COBpPEMEHHOM NnpolaeMaTuk u3yyaemMon o0IacTH.

Kpurtepun oneHuBanns NUCbMEHHOH padoThI
(OLIEHOYHBIE CPENICTBA: KOHMPOAbHASL pabOma, CaMOCMOoMenbHas paboma,).

5 6a/10B — CTYJIEHT MOJHOCTHIO BBIMOIHIII pabOTy, TOYHO OIPECIIUB €€ COACpKaHue 1
cocrapisifone. B Jormdeckux paccykIeHUsX U OOOCHOBAHWHU PEIUICHHS HET MpoOenoB U
ommOOK, BBIBOJABI 00OCHOBaHBL. CTYIEHT BJIAJCET HABBIKOM CaMOCTOATEIBHOW pabOThI 1O



3aJ1aHHOHM TeMe; METOAAaMH | IIPUEMaMH aHaIN3a TEOPETHYECKUX W/WIIN TPAKTHYECKUX aCIEKTOB
u3yyaeMoil obnmactu. DaKTUUECKUX M MAaTEMAaTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHHMaHHEM
MaTtepuaa, HeT; rpadudecku padbora opopmiieHa MPaBUILHO.

4 Oanna - pabora XapakTEpU3yeTCs CMBICIOBOM IEIBHOCTBIO, CBSI3HOCTBIO U
HIOCJICIOBATEIBHOCTRIO M3JIOKEHUS; JOMmyIieHo He Oonee 1 ommOku mpu pemeHun. Pabora
BBINOJIHEHA ITOJHOCTBIO, HO OOOCHOBAHMS LIaroB peLIeHHs HelocTaToyHbl. He Bce BBIBOJBI
crenanbl W/uia 000cHOBaHBI. (DaKTHYECKUX OMIMOOK, CBSA3aHHBIX C NMOHMMAaHHEM MaTepHaia,
Het. Jlonmymiensl oiHa-1Be omMOKK B ohopMiIeHnn paboThl.

3 6an1a — CTyIEHT IPOBOAUT JIOCTATOYHO CAMOCTOSTEIILHBIN aHAJIM3 OCHOBHBIX 3TAlloB U
CMBICIIOBBIX COCTaBJISIOIIMX paOOThI; MOHMMaeT 0a30BbIE OCHOBHI MaTepuana. Perienue
PACKPBITO HE TOJHOCTHIO, 00OCHOBAHHS IIaroB PEIICHHs HEIOCTaTOYHBI. BBIBOABI HE ClleaHbI
W/WM BBIBOJBI He oOocHOBaHbl. JlomymieHo He Gojee 2 ommOOK B pEHICHUH, O(POPMIICHUU
paboTHI.

2 Ganaa - pabora mpeacTaBiseT coOoi pemieHue 0e3 Kakux Obl TO HU OBLIO
KOMMEHTapueB, 000CHOBaHUH. He packpbiTa CTpyKTypa U TEOpPETUYECKasi COCTABIIAIONIAst TEMBI.
BriBoas! oTcyTcTBYIOT. JlomymieHo Tpu min Ooliee TpeX OMMOOK B peIIeHHH, B O(OPMIICHUH
paboTHI.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OLICHOYHBIE CPEACTBA YCMHbBINL ONPOC 8 (opme Omeemos HA 60NPOCHL OUNEMO8,
BbINOIHEHUE NUCOMEHHBIX PAZHOYPOBHEBHIX 3a0aY U 3A0AHULL)

OrueHka 1o
MIPOMEXKYTOUHON XapakTepucTuka KauecTBa c(hOPMUPOBAHHOCTH KOMITETCHITHI

aTTcCTalnuun

CryneHTt JeMOHCTpHPYET CPOPMHUPOBAHHOCTH TUCIUILTHHAPHBIX
KOMITETCHIMH Ha IPOJIBUHYTOM YPOBHE: OOHapy>KUBaeT
BCECTOPOHHEE, CUCTEMATUYECKOE U INIyOOKOe 3HaHHE YIeOHOTO
«3a4TeHO» / MaTepHala, yMeeT TECHO YBS3bIBaTh TEOPUIO C MPAKTUKON, CBOOOHO
«OTIMYHO CTIPABIISIETCS C 33ja9aM¥, BOIPOCAMH U IPYTUMHU BUIaMHU
MIPUMEHEHMsI 3HaHUH, IpUYeM He 3aTPYIHIETCS C OTBETOM IIPH
BUJION3MEHEHHH 3aJ[aHUH, PABHUIIEHO 00OCHOBBIBAET NMIPHHSTOE
peleHue, BiajeeT pa3HOCTOPOHHUMHU HaBbIKAaMU U TpUEMaMHU
BBITTOJIHEHUS MPAKTHYECKUX 3a7ad.

CryneHT aieMOHCTpUpyeT chOPMUPOBAHHOCTH TUCIUTUIMHAPHBIX
«3a4TeHo» / KOMIIETeHIINI Ha 0a30BOM YPOBHE: OCHOBHBIC 3HAHUS, YMEHHUSI
«XOPOUIO» OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTENbHBIE OIIHOKH, HETOUHOCTH,
3aTPyAHEHUS TIPU AHATUTUYECKHUX OTIEPAIHIX, IEPEHOCE 3HAHUN U
yYMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIUU.

«3a4TEHOY / CryneHT AeMOHCTpUpyeT cHOPMUPOBAHHOCTD TUCHUIUIMHAPHBIX
«YZAOBIIETBOPUTEIBHO» KOMIIETEHIINI Ha TOPOTOBOM YPOBHE: UMEET 3HAHMSI TOJIBKO
OCHOBHOI'O MaTepuaia, Ho He yCBOWII €ro JeTaje, B X0e
KOHTPOJIbHBIX MEPONPUATHI JJOMYCKAIOTCS 3HAYNTENbHBIE OLITHOKH,
HEZ0CTAaTOYHO MpaBUIIbHbBIE (POPMYIUPOBKH, HAPYIICHUS
JIOTUYECKON MOCIEA0BATEIBHOCTH B U3JI0KEHUH IPOTPaMMHOI0
MaTepuasa, UCIIBITHIBAET 3aTPYAHEHHUS ITPU BBITOJTHEHUHN
MPAKTUYECKUX paboT, IPU ONIEPUPOBAHUY 3HAHUAMHU U YMEHUSAMHU
IIPHU UX MEPEHOCE HA HOBBIE CUTYAIIHH.

«HE 3a4TeHO» / CTyneHT JeMOHCTpHPYET CPOPMUPOBAHHOCTD IUCIUITTMHAPHBIX
«HEYJOBJIETBOPUTEIBHO KOMITETEHIINI Ha ypOBHE HUKE TIOPOTOBOTO: BBISBIISETCS MOJTHOE
WM IPAKTUYECKH MTOJTHOE OTCYTCTBUE 3HAHUN 3HAYUTEIBbHON YacTH
MIPOrpaMMHOT0 MaTepuaa, CTyJeHT IOMYCKaeT CylIECTBEHHbIE
OIIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSMH BBIIOJIHSIET




MpaKkTU4ecKre paboThl, yMEHHUS U HaBBIKK HE CHOPMHUPOBAHBI.




5 HpI/lMepr OLCHOYHBIX CPEACTB JIsl MIPOBECACHUSN Telcymeii arrecranmuu

5.1 Bonpocel AJ1si cobeceqoBaHus (YCTHOTO ONPoca):

1.
2.
3.

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

25.

26.
217.

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

35.
36.
37.
38.

39.

Kakue uncna Ha3bpIBAIOT IPOOHBIME?
Kakue oneparuu BBIMOIHAIOTCS HA MHOXKECTBE PallMOHABHBIX YHCen?
Bepno nu yTBepxkaeHue:
a. Ecnum HarypanbHOe 4Kco AeTUThCs Ha 6, TO OHO JEUTCs Ha 3;
b. Ecnu cymma IByX Yuces 4ETHOE YUCIIO, TO KaX/I0€ CJIaraeMoe YeTHO;
C. Ecnu npousBenenue qByx 4yucCeN paBHO HYIIO, TO KaXK/IbIii MHOXHTEIb PABEH HYIIIO;
d. Ecnu ky0 HEKOTOPOTrO YKCIIa JSTUTCSA Ha 8, TO ITO YHCIIO YETHO?
Kakoe 4ncio Ha3bIBalOT HAMMEHBIIUM (HAHUOOJIBIINM) 3HaUYeHUE (PYHKIIMY HA MHOXKECTBE?
Kakyro ¢hyHKIMIO HA3bIBAIOT YETHOW (HEUETHOM)?
Kakum cBoiicTBOM 00s1agaeT rpaduk 4eTHOM (HEYETHOM) GyHKIUU?
ChopmynupyiiTe mpu3HaK MOCTOSTHCTBA/BO3pacTaHusl/yObIBaHUS (DYHKIIHH.
Kakyro Touky Ha3bIBatOT TOUYKOH MakcuMyMa (pyHKIMHU? TOUKOH MUHUMYMA (DyHKIIH?
Kakyro ¢hyHKIIHMIO Ha3bIBAIOT CTETICHHON (DYHKIIMEH ¢ HATypajJbHBIM ITOKa3aTeaem?

. Chopmymnupyiite cBolicTBa PyHKIHH y = X"
. Kakyro pyHKIMIO Ha3bIBAIOT CTENEHHOM (DYHKIIMEH C IENIbIM TIoKa3aTenem?
. Kaxas durypa sBisercst rpadukom GpyHKmn y = x°?
. Cpopmymupyiite cBoiicTea GyHkumn y=x", n € N.
. UTo HaA3BIBAIOT KOPHEM h-# cTeneHu u3 unciaa a, raen € N, n > 1?
9
. IIlpn kaKkuX 3HAYEHHSIX @ UMEET CMBICII BBIPAXKCHHUE 2k+1,/q, ke N?
. UTo Ha3bIBAIOT apu(METUIECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEIFHOTO YHCIIA a, T]Ie

neN,n>1?

IIpy KakKX 3HAYEHUSX a UMeeT CMBICT BhIpakenue?/a, ke N?

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

Coopmynupyiite cBoiicta pynkmn y = 2k\/a, ke N.

Cdopmynupyiite cBOHCTBa KOPHS N-if CTENEHH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT CTENEHHOM (DyHKIMEH C palliOHAIbHBIM [TOKa3aTeaem?
ChopmynupyiiTe CBOICTBA CTETIEHH C PAIlMOHAIBHBIM MTOKA3aTEIIEM.

Kakoe ypaBHEeHME Ha3bIBAIOT UPPALUOHATIBHBIM?

OO0e yacT ypaBHEHHUS BO3BEIH B HEUYETHYIO CTerneHb. O0sM3aTeIbHO JTM MCXOJHOE H
MOJIy4eHHOE YpaBHEHUsI OyyT paBHOCUIbHBIMU?

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

Kak MOYXHO BBISIBUTH TIOCTOPOHHHE KOPHU YPaBHEHUS?

Kakyto Teopemy M Kakoe CIEICTBHE M3 HeE HUCIOJIb3YIOT MpPH PELIEHUH MOoKa3aTelbHbIX
ypaBHEHU/HEPABEHCTB?

YT0 Ha3BIBAIOT JIOTapU(MOM MOIOKUTEIBHOTO yKcia b mo ocHoBaHuIO a7?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM JIOTAPU(MUYECKUM TOXKIECTBOM?

Kakoii norapu¢m Ha3bIBatOT JeCATUYHBIM?

ChopmynupyiiTe cBOICTBa JIorapu(MoB.

Kakyro pyHKIIMIO Ha3BIBAIOT JIOrapu(pMUIECKOi?

Cdopmynupyiite cBoiicTBa TorapupmMuyeckont GyHKINU.

Kakyro Teopemy M Kakoe ClieZICTBUE U3 HEE MPUMEHSIOT NMpPU pEIIeHUH JIorapu(HMUIECKUX
ypaBHEHU/HEPABEHCTB?

Yo HA3BIBAIOT YIJIOM B OJIMH pajuaH?

KakoBa panunannas mepa yria, pasHoro 1°7?

Yemy paBHa JUIMHA IyTU OKPY>KHOCTH paauyca R, cogepikareii o paa?

Yro Ha3bIBAIOT KOCHHYCOM yIJIa MOBOPOTa? CHHYCOM yTJjla MOBOpOTa? TAaHI€HCOM yTJia
nmoBopoTa?

KakoBa o6nacTte onpenenenust GpyHKIuu y = sin X? y = C0S x?



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

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

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

61.
62.

63.
64.

65.
66.
67.
68.

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

78.
79.

80.
81.

82.
83.

KakoBa o61acTs 3HaueHu# GyHKIuU y = Sin X? y = COS x?

Yemy pasen sin (a+27n), rae N € Z? €oS (a+2nn), rtae n € Z?

Kaxosa o6acts onpenenenus GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2nn), tae N € Z?

Korna rosopsr, uto yroa o sBiserca yriaom | gerBeptu? |l werBepru? Il uerBepru? IV
4yeTBepTU?

Kakue 3HaKu MMEIOT CHHYC, KOCUHYC ¥ TAHT€HC B K&XKJO0W U3 KOOPAMHATHBIX YETBEPTEH?
Kakue u3 TpuroHomMerpuueckux (GyHKIUN SBISAIOTCS YETHBIMH, @ KaKUe - HEYETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPHUECKUM TOXJECTBOM?

Kakoe To1ecTBO CBA3bIBAET TAHIEHC U KOCUHYC OJIHOTO U TOT'O K€ apryMeHTa?
Cdopmynupyiite npaBuiia, KOTOPIMU MOKHO PYKOBOZACTBOBAaThCS IIPU IPUMEHEHUH (HOPMYIT
IIPUBEICHUS.

UYro Ha3bIBAIOT apKKOCHHYCOM uucia b?

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

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

Uto Ha3BIBAIOT apKCHHYCOM 4yuciia b?

YT0 HaA3BIBAIOT APKTAHIeHCOM Ymciia b?

HasoBute hopmyny KopHel ypaBHeHus tg x = b.

Yo Ha3bIBAIOT NpUpPALICHUEM (PYHKIIUU B TOUKE?

ITo kaxoii popmyie onpenenstoT MTHOBEHHYIO CKOPOCTh?

[To kakoii hopMyIie ONpeAensIoT YyriioBoi ko puiMeHT kacaTenbHOM K rpaduky pyHKINY B
TOouKe?

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

Cdhopmynupyiite mpu3HaK TOYKH MAaKCUMYyMa; TOYKH MUHHUMYMA.

OnwumuTe, Kak HAUTH HanOoJbIIee M HaUMEHbIlee 3HaueHus AuddepeHuupyemMoit GpyHkuun
Ha IPOMEeXyTKe [a; b].

Onumure maH UCCIEA0BAaHUS CBOMCTB (PYHKIINH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT MIEPBOOOPa3HON TaHHON (PYHKIIMHU HA 3alaHHOM ITPOMEXYTKeE?
ChopmynupyiiTe OCHOBHOE CBOMCTBO NIEPBOOOPA3HOM.

Kakyto 3amuch Ha3bIBalOT OOIIMM BHIOM TepBooOpa3zHbIXx QyHkimu f Ha 3amaHHOM
poMexyTKe?

Cdopmynupyiite npaBuia HaxXoKACHUS IEPBOOOPA3HOM.

Kakyto ¢urypy Ha3pIBatoT KpUBOJIMHEHHON Tpanenuei?

ITo xakoil popmMyne MOXKHO BBIYMCIIUTS IJIOLIA/(b KPUBOJIIMHEHHOM Tpanenuun?

UYro Ha3bIBAIOT ONpeaeaEHHbIM HHTErpaioM GyHKimn T Ha mpomexyTtke [a;b]?

Kakoe paBeHcTBO Ha3biBatOT Gpopmynoit Herorona-Jleitonuma?

Onummre, KaKO€ MHO>KECTBO HA3bIBAOT YIOPSAIOUYEHHBIM.

UTto Ha3bIBalOT MEPECTAHOBKON KOHEUHOTO MHOXeECTBa?

Kak Ha3piBaloT 1 0003HAYAIOT MPOU3BEIEHIE IEPBHIX N HATYPAIbHBIX Yncen?

[To xakoif Qopmyae MOXXHO BBIYMCIUTh KOJHMYECTBO IEPECTAHOBOK N-3JIEMEHTHOIO
MHOKecTBa?

YTo Ha3BIBAIOT pa3MEIICHHEM U3 N 3JIEMEHTOB 10 K 311eMeHTOB?

[To xakoil opmyrne MOXKHO BBIUHUCIUTH KOJUYECTBO pa3MELIEHUI M3 N-3JIIEMEHTHOTrO
MHOXecTBa 10 k 311eMeHTOB?

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

ITo kakoit popMyse MOKHO BBIYMCIUTH KOJIUYECTBO COYETAHHN M3 N AIIEMEHTOB 1o K
3JIeMEHTOB?

YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXKECTBA?

YTo Ha3bIBAIOT pa3MeIeHHEM N-3JIEMEHTHOTO MHOXeCTBa 110 K 311eMeHTOB?



84. UTo Ha3bIBAIOT COUCTAHHEM N-3JIEMEHTHOT'O MHOYECTBA 110 K 351eMeHTOB?

85. Kakyro ¢popmyny HazpiBatoT OmHOM HbrOTOHA?

86. Chopmynupyiite cBolicTBa TpeyroyibHuka [lackans u OMHOMHATBEHBIX KOI(DPUITEHTOB.
87. Kakue coObITHSI Ha3bIBAIOT HECOBMECTHBIMU?

88. Kakoe coObITHE HAa3bIBAIOT OOBEAMHEHUEM JBYX COOBITHI U KaK €ro 0003HadarT?

89. UeMy paBHa BEepOSITHOCTh OOBEAUHEHUS JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3bIBAIOT MEPECEUCHUEM JIBYX COOBITHI U KaK ero 0003Ha4aroT?

91. Kak MOYKHO BBIYHCIIUTH BEPOSITHOCTh OOBETMHEHHMSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOMOJIHEHNEM COOBITHS U KakK ero 0003Ha4aoT?

93. Kak MOXHO BBIYUCIIUTH BEPOSTHOCTH JIOTIOJTHEHUS COOBITHS?

94. Kakue nsa coOBITHS HAa3bIBAIOT HE3ABUCUMBIMU?

95. Kakue 1Ba COOBITHSI HA3bIBAIOT 3aBUCUMBIMU?

96. Kak HaiiTH BEpOSATHOCTH MIEPECCUCHUS HE3aBUCUMBIX COOBITHIA?

97. Yro Ha3bIBAIOT CIy4ailHON BETMYNHON?

98. Uto Ha3bIBAlIOT MHOXKECTBOM 3HAYEHUH CITy4aliHON BEITMYUHBI?

99. Yro Ha3bIBAIOT pacHpeeICHHEM BEPOSITHOCTEH CIIyJaiiHON BETMYMHBI?

100. Kaxkoe pacrnpeseneHre BepOATHOCTEH Ha3bIBAIOT OWHOMHUATIBHBIM?

101. Yto Ha3BIBAIOT MATEMATUYECKUM OXKUJAAHUEM CIIYYalHON BEJIUYUHBI?

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

104. B xakom ciy4ae TOBOPST, UTO MpsiMasi IePeceKaeT MI0CKOCTh?

105. B kakoMm ciydae TOBOPSAT, YTO INIOCKOCTU MEPECcEeKaroTCs?

106. HazoBuTe M3BECTHBIE BaM MPOCTPAHCTBEHHBIE (DUTYPHI.

107. U3 xakux ¢uryp coCTOMT MOBEPXHOCTh MHOTOrpanHuka? Kak ux Ha3piBaoT?

108. Yro Ha3piBaroT pebpamu MHOTOrpaHHUKA? BepmmHnamu MHOrOrpaHHHKA?

109. Kakwie BUIbI MHOTOTPAHHUKOB BbI 3HaeTe? OMUIIUTE 3TH MHOTOTPAHHUKH.

110. Kakwue CyniecTBYIOT CIy4and B3aMMHOTO PACIOI0KEHHUS ABYX MPSIMBIX B IIPOCTPAHCTBE?
111. Cdopmynupyiite mpu3HaK NapayuieIbHOCTH IPSIMOM U MIIOCKOCTH.

112. Cdopmynupyiite mpu3HaK NapayuieIbHOCTH ABYX ITOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS MEPECEKAFOIIUMUCS MPSIMBIMH?

114. Yemy paBeH yroa Mex1y JByMs HapayljiedbHbIMU MPSIMBIMU?

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

116. CdopmynupyiiTe npU3HAK NEPIEHAUKYISIPHOCTH MPSIMOMN U TIIOCKOCTH.

117. Yto Ha3bpIBalOT pacCTOSTHUEM OTTOYKH A0 IMJocKocTu? PaccrosiHMeM oT mpsiMoil 10
napauienbHo el miaockoctu? PaccTosiHueM MeXay IByMs NapajlieIbHBIMU TIIOCKOCTAMU?
118. CdopmymnupyiiTe TeOpeMy 0 Tpex HepHeHINKYIApax.

119. Yemy paBeH yros Mexay MpsMOI U IJIOCKOCTBIO, €CIIM MpsiMas MapajuleiabHa MIOCKOCTH?
[Mpsimast mpuHaIeKUT iockocTu? TpsiMast mepneHauKyIsipHa MI0CKOCTH?

120. Kakyto ¢purypy Ha3bpIBalOT JIMHEHHBIM YTIIOM JIBYTPAHHOTO yria?

121. Yro Ha3bIBaIOT BEIMYMHOMN JBYIpaHHOIO yria?

122. Kak HalTH pacCTOSTHUE MEXIY ABYMSI TOYKAMH, €CITH U3BECTHBI UX KOOPAUHATHI?
123. Kakoii BEeKTOp Ha3bIBalOT HYJIEBBIM?

124. Yto Ha3BIBAIOT MOJIyJIEM BEKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOpA HA3BIBAIOT PABHBIMH?

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

128. OnummTe MpaBHUIIO TPEYTOJIBHHUKA IJIT HAXOXKICHUS CYMMBI BEKTOPOB.

129. OmnwumuTe npaBuiIo napaujenorpaMma Juist HaX0XXKJICHUS CYMMBI IBYX BEKTOPOB.

130. OnummTe MpaBwmiIo NapalIeNenuea sk HaXO0KACHUS CYMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBalOT Pa3HOCTHIO IBYX BEKTOPOB?

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

133. Kakwue BeKTOpBI Ha3bIBAIOT MEPIICHIUKYISIPHBIMA?



134. Yto Ha3BIBAIOT CKAJISPHBIM ITPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBaIOT MHOTOTPaHHUKOM?

136. Kakwue rpanr MHOTOIpaHHHMKA HA3bIBAIOT COCETHUMU?

137. Yro Ha3bIBaIOT ABYTPAHHBIM YTJIOM MHOTOTPaHHUKA?

138. Kakoii MHOTOrpaHHUK Ha3bIBAIOT BBHITYKIIBIM?

139. Yro Ha3BIBAIOT NPU3MOii?

140. Yto Ha3BIBAIOT BHICOTOU MPU3MBI?

141. Kaxkyto nmpusmy Ha3bIBatoT npsmMoir? HakiioHHO#?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto HA3BIBAIOT AMATOHAIBHBIM CEYCHUEM TIPU3MBI?

144, Yrto Ha3BIBAIOT IUIONIABI0 OOKOBOM MOBEPXHOCTH ITPU3MBI?

145. Yemy paBHa 1mouiaib 00KOBON NOBEPXHOCTH MPAMOM IPU3MBI?

146. Yto Ha3BIBAIOT MapasuIeIICIIUIICIOM?

147. Kakue rpanu napajuienenureia Ha3plBaoT IPOTUBOJIEKAIIUMA?

148. Kaxkoi napasienenure Ha3bBatOT MPAMbIM?

149. Kakoli mapasuienenumes Ha3blBaloT MPSIMOYTOJIEHBIM?

150. Yto Ha3bIBAIOT U3MEPEHUAMHU MPSIMOYTOJILHOTO Mapaienenumnena?

151. Kakum cBoMcTBOM 00J1aa0T JUATOHAIM Hapajuieenuneaa’?

152. CdopmynupyiiTe TeOpeMy 0 KBaJpaTe IuaroHai MpsiMOYToJIbHOTO apalieNenuIe/a.
153. Yrto Ha3BIBAIOT MUPAMHION?

154. Yto Ha3bIBAIOT BHICOTON MUPAMHUIBI?

155. Kakoe ceueHue Ha3bIBAIOT JUArOHAILHBIM CEYCHUEM MTUPAMUIBI?

156. Kakyro nupamuy Ha3pIBalOT IPAaBUIBHOM?

157. Yrto Ha3pIBarOT anogeMoi MpaBUILHON TUPAMUIBI?

158. UYro Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH MTUPAMHIBI?

159. Yemy paBHa 1ioniaab 00KOBOW MOBEPXHOCTH MPABUILHONW MUPAMUIBI?
160. Onwummre, KaKOW MHOTOTPAaHHUK HA3bIBAIOT YCEUEHHON MHUPAMUION.

161. Onwumure 31eMEHTHl YCEYEHHON MTHUPAMUJIBL.

162. Kakyto yceu€HHYIO MUpaMUay Ha3bIBAIOT MPABUIIBHOM?

163. Yro Ha3bpBarOT anoeMoii MpaBUIbHON YCEYEHHOM MTUPaMUIbI?

164. Yto Ha3BIBAIOT IUIOMIA/IbI0 OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUIbI?
165. Yemy paBHa miomiais 60KOBOH MTOBEPXHOCTH MPABUIHLHON YCEUEHHON ITUpaMuIb1?
166. Kakoe Teno Ha3bIBAIOT IIMJIUHIPOM?

167. Omnwummre, 9TO HA3BIBAIOT OOKOBOM MOBEPXHOCTHIO IIIIMHPA.

168. Yto Ha3BIBAIOT OCHOBAHUSAMU LIUIUHAPA?

169. Kakoe Teno Ha3pIBAIOT TEJIIOM BPAICHUS?

170. Yto Ha3BIBAIOT OCEBBIM CEUECHUEM LIUITUHApA?

171. U3 kakux Guryp cocTouT pa3BEpTKa IMIHHAPA?

172. Tlo kako#t popmyIie BBIYUCISIOT IUIONIA(b OOKOBOM MOBEPXHOCTH IIMIINHApA?
173. Tlo xakoii (hopMyIie BEIUUCISIOT TUIOIIAIh MOTHON MOBEPXHOCTH LIUIUHApA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. Onwumure, 4TO HA3BIBAIOT OOKOBOI MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pBaroT ocHOBaHUEM KoHyca? Ochio koHyca? BricoToii kKoHyca?
177. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM KOHYCa?

178. U3 dero cocTouT pa3BépTka KoHyca?

179. Yto mpuHMMAIOT 3a IJIOalb OOKOBOW MOBEPXHOCTH KOHYCA?

180. Ilo kako# popmyIie BEIYUCISIOT TUIOMAb OOKOBOM MIOBEPXHOCTH KOHYCa?
181. Ilo kakoit popmyIie BBIYUCISAIOT IJIOLIA b IIOJIHOW MOBEPXHOCTH KOHYyca?
182. Yto Ha3bIBAIOT OOKOBOH IMMOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. Uto HaA3BIBAIOT OCEBHIM CEYEHHEM YCEUEHHOTO KOHYCa?

184. Yto nmpuHUMAIOT 3a IO/ OOKOBOH MOBEPXHOCTH YCEUEHHOTO KOHYCa?
185. Ilo kakoit popmyIie BBIYUCISAIOT IO OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa?
186. Yto Ha3bIBaroT chepoii?



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

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

5.2 IlpumMepbl caMOCTOATEILHBIX PadoT

UTto Ha3BIBAIOT painycoM cepbl; quameTpoM chepbr?
Yemy paBen auametp cepsl, eciia e€ paanyc paBeH I?

YTo 3HAUUT U3MEPUTH 00BEM MHOTOIPaHHUKA?

[To kakoii hopmyIie BEIYHCISAIOT 00BEM MPU3MBI?

ITo kako# hopmyJsie BEIYUCIAIOT 00BEM TUPAMHUIBI?

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

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

ITo xakoli (hopmyJie BEIYUCISAIOT 00BEM T1apa’?

UTto Ha3bpIBaIOT IUIOIIA/IbI0 TIOBEPXHOCTH 1Iapa?

ITo xakoii (hopmysie BEIMUCISIOT TUIOMaAb chepbl?

1. CamocrositenbHas pabota Nel. Pazputue noHSTHS O YHUCIIE.

Bapuanrt 1
1. [lpencraBbre B  BUAe OECKOHEUHOU
JIECATUIHOMN MePUOINYECKON JIpodu
parMoHaIbHBIC YHCTIA:
23 —5 8-—41:
4 7 15 6
2. Haiinute 3 apobu, kotopbie OyayT

0O0JIbIIIE >, HO MEHBIIIE £,
11 11

33 ZBI)I‘iIgCJII/I’Ii%S )
1 1 (4 -2 + - (4,254 — 1,134:0,28)

© 1 10 3
+ 1,114
4. Bpruucnure npuOIMKEHHO:
1,0063
5. IIpeobGpazyiite (ympocture)
panroHaIbHOE BhIpayKEHHE:
y: 1—-x? 1-—xy?

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

Bapuanr 2
1. IlpencraBeTe B  BUAe OECKOHEUHOU
JeCATHYHON HEePHOANIECKON Ipoou
panroHaIbHBIC YKCTA:
31, —6:5--52

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

3. Beruucnure:
61 11

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

2. CamocTtosTenbHas pabota Ne2. dyHkuuu u rpadpuku

BapuanT 1

1. Oyukuus 3amana opmynoit f(x) = "—_3;L
x+

Haiigure: a) f(1); 6) £(0).
2. Haiimute obmacth omnpeneneHust GyHKIAN
f(x) =vx—3
3. HaiimuTe MHOXXECTBO 3HA4YCHHH (DYHKITUU
fx) =x2+4
4. SIBnsiercs 1M  YETHOM WM HEYETHOM
Gyukuus: a) f(x) = 7x3 — 5x5;

BapuanT 2
1. Oyukuust 3amaHa ¢opmynoit f(x) = %
Haiigure: a) f(2); 6) f(—1).
2. Haiimute obnacte ompeneneHus: QyHKIHH
fx) =vx+4
3. HaiimuTe MHOXECTBO 3HaYeHHU (DyHKIHH
flx) =2x2 -1
4. SIpnsieTcs JNU  YETHOW WIM HEYETHOU
byuakuus: a) f(x) = x5 + 2x3;




“—4x

6) f(x) ==

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

.

-

=¥

A EEYEIERLEE g

1 b
1 T

e
b |

k
!

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

VA

“+4x

6) f(x) ==

2x+8
5. Ha pucynke n3o0paxeH rpaguk QyHKIIUN

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

a) f(—2);

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

B) HYJU (QYHKIIH;

I) HauOOJIbIIIEE ¥ HAMMEHBILEE 3HAUCHUS
byHKINH,

1) 001acTh 3HAYCHUH QYHKIINH;

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

T |
L 4 / !
— 3 r
O T /
+ T R e L o
i 3 -2 | H |0 1 24 13 o 5 ?
WA V7
SRS . VI N N B I A ]
[S A a 4 |
Lot [T L1 |

6. P-I-a I;I;I_CYHKC n300pakeH rpaguk yHKIUU
y = f(x). loctpoiire rpaduk HyHKIHN:
a)y=f)+2;6)y=f(x-3)

T

NEmp A name
|\

ik i

= .=

K/ -“\

S EEALN K

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

BapuanT 1
1. ®ynkus 3agana opmynoi f(x) = x1e.
Cpagaute f(5,6) u f(2,4).
2. Hailinute 3HaueHHe BHIPAKEHUS:

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

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

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

5. Haiinure 3HaueHue BRIpAKEHUSI:

BapuanT 2
1. ®yuknus 3agana Gopmynoi f(x) = x19.
Cpasnute f(3,6) u f(1,8).
2. Haiigure 3HaYCHUE BRIPAKEHUS:

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

4. YnpoctuTe BbipaxeHve:
5
a) /a7, 6) Vm3Vms.

5. Haiinure 3Ha4YeHNE BHIpAKCHUS:




1
a) 1253 6) 3208,
6. IlpencraBbTe BhIpAKCHHE B BHJIE CTCIICHH
WJIA TIPOU3BEJCHUS CTEIECHEN

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBuenue V2x + 8 = x

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

12.Pemite HEpaBEHCTBO
logoo(x — 4) =1o0gos(8 — x)
13.Bbrunciure 3HaUCHUE BHIPAKCHUS
logy 27 + logo 3
2logz 6 — log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + loga(x — 3) = 2
15.PemnTe HEpaBEHCTBO
logos?x —logosx —2=0

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

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Peumre ypaBuenue V2x + 48 = —x

2
m+7m5
8. Cokparute 1podp —=——
ms+7
9. Pemmure ypaBHEHHE
2X 4+ 2x3 =72
10.Haiigute o6nacTh onpeneneHus GyHKIUN
y = 1g(6 — 4x)

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

13.Bbruncnute 3Ha4YeHHE BHIPAKEHUS
logs 128 — logs 2
2loge 2 + logs 9
14.Haiinure KOopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.Pemute HepaBEHCTBO
logo.2s2 x + logo2sx —2 =0

4. CamocTtodarenbHas padora Ne4. OCHOBBI TPUTOHOMETPUU

BapuanT 1

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

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

sin 2a

I LT
2tg—ctg (— g) + cosm — ZSII’IZ

2sina

4. Jlano: sina= —23, cosf=—-L2 <
13 13

a < 37”, < B < m. Haiigure sin(a + B)

5. JlokaXXuTe TOXIECTBO:

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

2

7. Pemmre HepaBeHCTBO cOS x < 1
2

BapuanT 2
1. HaiiguTe 3HaUeHUE BBIpAKEHUS
2te (— 5 ctg ~+ sin & — 4 cos -
g( 6)cg3 sin - cos
2. YHIpocTuTe BBIpaXKCHHE

cos? a + sin? a + ctgla
3. Ympocture BeIpaKeHHE:
a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6a sin 4a
2cos? a
sin 2«
4. lano: cosa = 0,6, sinff =-— 0,8,37” <

a<2nrt<f< 3_’;. Haiinure cos(a + )

5. JlokakuTe TOXKIECTBO:

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

7. PemmTe HepaBeHCTBO sin x > Y3
2

5. CamocTtosTenbHas padota Ne5. [IpousBoaHas u e€ npuMeHeHue




Bapuanr 1
1. Haiinure mpou3BoaHY0 QyHKITUHU:

3 2
a) f(x) = St
0 f) =5,
B) f(x) = tg 4x

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

a) f(x) =V6x—7
6) f(x) = cos%
4. Teno pBuraercs no KOOPAWHATHOMU
npsamoit mo 3akony s(t) = 3t2 — 2t + 1
(mepemMereHue U3MEPSIETCsl B METpax, BPeMsl —
B ceKyHJ1ax ). YeMy paBHaA CKOPOCTB TeJia 4epes
3 ¢ mocie Havyala JIBUKCHUS?
5. Uemy paBeH yriaoBoid KOIPPUIHCHT
KacaTelnbHOU K rpaduKy QyHKIHH

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

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

8. Uccnenyiite GpyHKIIUIO

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

Bapuanr 2
1. Haiinure npou3BoaHYIO (QYHKIIMH:

4 3
a) f(x) = iy
0 () =1,

B) f(x) = tg2x

2. BbumciauTe 3HaueHHME TIPOM3BOAHON (PYHKIMH
f(x) = (3x+4)*BTOUKE X0 = 1

3. Haiigure npon3BoAHYIO (PyHKITHH:

a) f(x) =V8x +1

6) f(x) = sin%

4. Teno nBUTaeTcs MO KOOPAMHATHOM MIPAMOI
o 3aKOHY s(t)y =3t2—-2t+1
(mepemMelnieHne U3MEPSETCS B METPAX, BPeMs —
B CeKyH/ax). UeMy paBHa CKOPOCTH Tella uepes
4 ¢ mocie Havalia IBUKCHUS?
5. YUemy paBeH yrioBod ko3 duIHEHT
KacaTeNnbHOU K rpaduKy QyHKINH

y =x3—2x
B TOYKE C aOCIUCCOM xo = —2?
6. Kakoe ypaBHeHHE HMMeEeT KacaTellbHas K

rpaduxy dyuxuuu f(x) = 5"_“':B TOUKE C
x—

abcuuccoit xo = 1.
7. YeMy paBHO

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

HauOoIbIIee 3HAa4YCHUC

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

6. CamocTosiTenbHas padota Ne6. UnTerpan u er

0 IPUMEHEHUE

BapuanT 1
1. Haiigute oOmuii BuI TepBOOOpa3HOM

byHKIUU:

a) f(x) = x*

0) f(x) = sinx

B) f(x) = 2%

r) f(x) =x

n f(x) = =

e) f(x) = e&

2. Oyukuus F sBasercs mnepBooOpa3HOiA

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

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

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

3.
a) f03 x2 dx

Beruucnure uaterpai:

BapuanT 2
1. Haitnure oOmwmii Bua mepBooOpa3HOU

GbyHKIUU:

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

2. Oyakmus  F sBaseTcss mepBooOpa3HOiA
¢byakuuu f(x) = x — 3. Uepes kakyio u3
JAaHHBIX TOYEK MPOXOIUT rpaduk ¢pyHkuu F,
ecmu F(2) =5?

a) (0;8); ©0) (-2;17);

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

3. Beraucnure uHTErpA:

a) f04 2x2dx




6) [ sin3x dx
9
T dx

B)IZW
3 sin 2

0 X
0

4. Beruucnure ILJIOIIA/Ib burypsi,

n300pakeHHON Ha PUCYHKE.

Y=C0sx

x
7 n AN
2 G 2
5. Haiinurte miomanb  KpUBOJMHEHHON

Tparneiuu, OrpaHuYEeHHON JTUHUSIMU Y = 6X —
x2,y=0,x=1,x=3.

6) f73l sin 6x dx

4. Beryucnure IJI0MAaab ¢burypsl,

M300pakeHHON Ha PUCYHKE.

4

5. Brranciure IUIOIIAb ¢burypsl,
OTPAaHWYCHHOW TUHUAMU Y = X2,y = 2 — X.

7. CamocrositenbHas pabota No7. KomOunaropuka

Bapuant 1

1. CkonbkuMH criocobaMu MOT'YT CecTh B
aBToMOOMIb Mapku «Kammaa» 5 yenosex,
€CIM  KaXIbli M3 HUX MOXET ObITb
BoauTeaem?
2. Yepe3  KENE3HOJOPOXKHYIO  CTaHIIMIO
JOJDKHBI OJTHOBPEMEHHO MpOoWTH 3 Mmoe3fa.
CKonbkMMH croco0aMH  JIUCHETYEP MOXKET
OpPTaHU30BaTh MPOXOKICHNE COCTABOB, €CITH B
€ro pactopsKeHUH 5 CBOOOIHBIX MyTen?
3. Pemmre B HaTypabHBIX YUCIIAX ypaBHEHUE
A5 =18+ A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAUHBIX YHCEIL,
KOTOpBIE HAIEIO JersTcs Ha 257
5. Pemmre B HaTypaibHBIX YUCIaX ypaBHEHUE
C)ZC =120
6. Ha mpsamoit otmernnu 12 Towek, a Ha
napajuieIbHOM eif IpsiMoit — 7 Touek. CKOJIBKO
CYIIECTBYET YeThIPEXyTroJbHUKOB c
BEPIIMHAMH B 3TUX TOYKaX?
7. JInsa mkonbHOU JioTepe noAarotoBuian 100
OUNeToOB, W3 KOTOPBIX 12 BBIMTPHINIHBIX.
IlepBbiii  yuyeHuk BbiOMpaer Hayrag 10
OouneroB. CKOJBKO CYIIECTBYET BapHaHTOB,
IpU KOTOPBIX OH BBIOEpET HE MeHee 2
BBIUTPBILIHBIX OUIETOB?
8. Haiinure oTHOIIEHHE CyMMBI YKCET B

Bapwuant 2
1. Ckonpkumu criocobamu MOYKHO
pacnpenenuTbs S AEKYpPHBIX MO 3TaXaM B
HATHATAKHOM OOLISKUTUN?
2. Yepe3  KEJE3HOJOPOXKHYIO  CTaHIIHIO
JIOJDKHBI  OJTHOBPEMEHHO MpoHTH 4 moe3na.
CKOJBKMMHU  cITOCOOaMM  JIMCIIETYEP MOXKET
OpraHu30BaTh MPOXOKJIECHNUE COCTABOB, €CIIU B
ero pacIopsKeHNH 6 CBOOOTHBIX MyTeH?
3. Pemmre B HaTypaJIbHBIX YMCIaX ypaBHEHUE
A2 =120

X
4. CKOBbKO  CYIIECTBYeT  IIECTH3HAYHBIX
qrCell, KOTOPBIE HAIeJIO JeNsATcs Ha 257
5. Pemmre B HaTypaJIbHBIX YMClIaX ypaBHEHUE
C*2 =66
X

6. Ha mpsmoii otmermiim 14 Towek, a Ha
napaienbHol et mpsamoii — 9 Touek. CKoJIbKO
CYIIECTBYET YeTHIPEXYTOJIbHUKOB c
BEPILIMHAMU B 3TUX TOUYKax?
7. ns mkonsHOU noteper noarorosuau 200
OuneToB, W3 KOTOPBIX 25 BBIMIPHIIIHBIX.
[lepBorii  ydyenuk BeiOMpaer Hayrag 10
6uneroB. CKOJIBKO CYIIECTBYET BapUaHTOB,
IpH KOTOPBIX OH BBIOEPET HE MeHee 2
BBIUTPBIIIHBIX OMIEeTOB?
8. HaiimuTe oTHOMEHNE CYMMBI YHCEI B
100-ii crpoke TpeyroabHuKa [Tackains k cymme
gucen B 200-i cTpoke




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

8. CawmocrositensHas padora Ne8. DieMeHTHI
CTaTUCTUKHU

TEOPUH BEPOSATHOCTEM W MaTeMaTUYECKOU

Bapuant 1
1. B kopoOke nexat 15 mapukos: 10 cunux u
5 3eneHbix. KakoBa BepoOsSTHOCTH TOT0, YTO
HayraJl B3AThI M3 KOPOOKH MIAPUK OKAKETCS
KENTbIM?
2. BeposSTHOCTh KyNMUTh OpPakOBAaHHYIO IMapy
canor Hekotopoil ¢Gupmbel coctasiser 0,023.
Ckonbko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXUT maptus u3z 1000
nap caror 3Toil GupMbI?
3. [lpy  mpoBemeHMH  OSK3UT-TIOJIA  OBLIO
onporieHo 15 Teicsiu u3Ouparenei, cpenu
kotopsix 600 mporosiocoBanu «IIpoTuB Bcex».
OneHuTe BEPOSITHOCTH COOBITHS, IPH KOTOPOM
nu3buparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HATUCaHbI yncia 1,
3, 5, 7, Hayraj  MOCIeA0BaTEIbHO
BBIKJIAZIBIBAIOT B psil. KakoBa BepOSTHOCTH
TOTO, YTO TMOCJHEIHEH MOJOXKaT KapTOUyKy C
9HUCIIOM 57
5. KakoBa BepoATHOCTH TOro, 4YTO MpH
MOI0PACHIBAHUH JIBYX UTPATHHBIX KyOUKOB Ha
OJIHOM U3 HUX BBIMAJIET SAMHUIIA, & HA IPYTOM
— Tpoiika?
6. UeMmy paBHa MeauaHa
IaHHbIX: 2, 2, 3,4, 5,6,13?
7. OnHOBPEMEHHO MOAOPOCHIN TPH MOHETHI.
KakoBa BeposITHOCTB TOTO, UTO POBHO Ha JBYX
U3 9TUX MOHET BBINIAJIET repo?
8. B smuke sexar s610ku Tpex copTtos: 20
xentelx, 10 3enensix u 30 kpacubix. Kakoe
HauMEHbIIIee KOJIMYECTBO sI0JIOK HaJI0 10CTaTh
U3 SIIUKa Hayraja, 4ToO0bl TapaHTUPOBAHHO
B3STh II0 KpaliHEW Mepe OJHO KENTOE W JIBa
KpacHBIX s10710Ka?

COBOKYITHOCTH

Bapuant 2
1. B kopoOke nexat 15 mapukos: 12 cunux u
5 3enennix. KakoBa BeposSTHOCTH TOr0, YTO
HAyTaJ B3SATHIA U3 KOPOOKHU IIAPUK OKAXKETCs
KENThIM?
2. BeposTHOCTh KyNMUTh OpPakOBaHHYIO TMapy
caror HekoTopoi ¢upmbl coctasisier 0,015.
CkoJbko OpaKoBaHHBIX nap o0yBH
rapaHTUPOBAHHO coAepkUT maptus u3z 2000
nap caror 3Toi GupMbI?
3. [Ilpy  mpoBeneHMH  SK3UT-TIOJIA  OBLIO
omnpomieHo 15 Teicsu u3buparenen, cpeau
kotopbix 1500 mporosocoBanu 3a «Kanauaara
H». OueHute BEpOSTHOCTH COOBITHS, IIPH
KOTOPOM H30HMpaTeib TOJIOCyeT 3a
«Kanonmara Hy.
4. Kaprouku, Ha KOTOPBIX HAITUCaHbI yncia 1,
3, 5, 7, Hayrag  IOCJIEIOBATEILHO
BBIKJIQ/IBIBAIOT B psiA. KakoBa BepoOATHOCTH
TOTO, YTO TOCJIEIHEH TOJOXKAT KapTOUYKy C
qrciom 37
5. KakoBa BepOATHOCTH TOr0, HYTO IIPH
no0packIBaHUH JIBYX UTPAIbHBIX KyOMKOB Ha
OJIHOM W3 HHUX BBITIAJICT MSATEPKA, a HA IPYrOM
— OBOMKa?
6. Uemy paBHa MeamaHa
naHHbeX: 2, 3, 3,4, 6, 6,167
7. OnHOBpEMEHHO NMOAOPOCUIIN TPU MOHETHI.
KakoBa BeposATHOCTH TOr0, YTO POBHO Ha
OJIHOU M3 9TUX MOHET BBINAJIET TrepO?
8. B smuke nexar si6moku Tpex copTos: 20
xenteix, 10 3enenpix u 30 kpacHbix. Kakoe
HauMEHbIIIee KONYECTBO sI0JIOK HAI0 10CTaTh
U3 SIUKa HayrajJ, 4YTOOBI TapaHTUPOBAHHO
B3ATh MO KpaiiHeW Mepe JBa 3elIeHBIX U JIBa
KENTHIX s10JI0Ka?

COBOKYITHOCTH

9. CamoctositenbHas padoTta Ne9. [IpsiMble U TUIOCKOCTH B TPOCTPAHCTBE

BapuanT 1
1. Yepes xonusl orpeska MN u ero cepeanny
K mnpoBeneHbl mapasuieibHble  IpSMBIE,

MepeceKarIe HEKOTOPYI0 IJIOCKOCTh O B
Toukax M1, N1, K1 coorBercTBenno. Hargure
iy otpeska KKi, ecnu orpesok MN He
nepecekaet iockocth oo 1 MMz =22 cm, NNy
=8cm.

Bapwuant 2

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




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

nmapaljICJIbHBIC

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

NpAMOYTroJibHOTO TpeyrojbHrka ABC k ero
IUIOCKOCTH TipoBenieH mnepneHaukymsip CM.
Haiinure muny croponslt AB TpeyronbHuka
ABC,ectmu CM =8cMm, BM =17 cm, £CAB =
30°.

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

5. Yroa MexXIy IIOCKOCTSIMH TPEYTOJILHUKOB
ABC u ABD pagen 45°. Tpeyronsauxk ABC

— PaBHOCTOPOHHHi CO CTOpOHOH 4/ 3 CM,
tpeyroabHuKk ABD — paBHoOenpennsiii, AD
=BD =+v14 cwm. Haiigure nmmuny otpeska CD.

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

Bl ®
Al e
C1 @
3. Yepes BepmmHy mpamoro yria C

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

4. Yepes BepumHy A IpSIMOYrojbHUKA
ABCD « ero IUIOCKOCTH  TIPOBEICH
nepnesaukyisp AP. Haitnure nnuny 3toro
neprieHaukyIsipa, ecm BC = 12 em, DB = 13
cM, a Touka P ynanena ot npsmoit BC Ha

V106 cm.

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

10. CamocrosrenbHas pabota Nel(0. KoopuHaThl ¥ BEKTOPHI

BapuanT 1
1. Jauer Toukm M(3;-2;1) u  N(5;2;-3).
HaiinuTe koopauHatel cepennnbl otpeska MN
U €T0 JUTUHY.
2. laubl Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiigure: ~
a) KOOp/IMHATHI BEKTOPOB B A,
6) MOIynb BeKTOpa B B
B) KOOPAMHATHI BekTopa ME 2/8— 38
3. CymecTByeT M mapajuiesbHbIM MEPEHOC,
npu  KoTtopoM obOpazom Touku M(4;3;4)
apnsierca Touka Mi(1;3;0), a oOpa3om ToUKH
K(1;-8;3) — Touka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepuInHbI
napamtenorpamma ABCD, touka O(1;3;2) —
TOYKAa  TIEpeceueHus ero  JIuaroHajei.
Haiinute xoopaunars! Bepumna C u D
napaenorpamma ABCD.

BapuanT 2
1. Jauer Toukm M(-6;5;3) u N(4;1;-5).
Haiinure koopanHatsl cepeunbl otpeska MN
U €T0 JUTUHY.
2. laubr Toukm A(-4;-2;1),
C(2;1;-3). Haiiaure: ~
a) KOOpIHHATHI BeKTOpOB Bi1 A
6) Momynb BekTOopa B
B) KOOPJMHATHI BeKTOpa ME 3B— 24
3. CymecTByeT M NapajuielIbHbIM MEePEeHocC,
npu  KOTopoM obOpazom Ttouku M(-1;3;-4)
sBasieTcss Touka M1(4;5;-7), a 06pa3om TOYKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEPILHHBI napasuieJIorpaMma ABCD.
Haiinnre KOOpIAWHATHI BEPILINHBI C
napamnenorpamma ABCD u  koopauHaThl
TOYKH TIEPECEUCHHS €r0 THaroHasei.

B(3;-1;-1) wu




5. Jlausl BekTopsl A-2;8;-4) u §1;-4:K). ITpu
KaKOM 3HaueHnH K BexTopsi & b

a) KOJUTHHEAPHHBI,
0) nepreHIuKyISpPHBI?

5. Jlauel BekTopsl a(l;-4:-3) u k5;p;-15).
TIpy KaKoM 3HAYEHHH ) BEKTOPH M b

a) KOJJTHHEAPHHBI,
0) mepneHINKYJISIPHBI?

11. CamocTtostenbHas padota Nel 1. MHOTOrpaHHHKY U KPYTJIbIE TEIa

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

KOTOporo paBHel 6 cM u 8 cm. Haiiagure
TUTOIIA/Th TIOJTHOM MIOBEPXHOCTH MIPU3MBI, €CITN
e€ 60KkoBOE PedpO paBHO 5 cM.

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

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

4, Ha paccrosauu 4 cM OT IeHTpa Iapa
npoBeieHO cedeHne. OTpe3oK, COSAMHSIONIHIA
HEHTp Iapa W TOYKY IEPEeCceYeHHs] ITOTro
CCUCHHUS C MOBEPXHOCTHIO IIapa, oOpasyeT ¢
IUIOCKOCThIO cedyenust yron 30°. Haiigurte
TUIOIA/Ib CEYCHHUS.

5. Beicota umnmHapa paBHa 8 cM, paguyc
ocHoBaHMs — 5 cM. Ha paccrosinuu 4 cm ot ocu
HWIMHIpa TapauiebHO €l MpoBeIeHO
ceuenue. Haiigure momans 3TOro ce4eHus.
6. OcHOBaHUEM TPSAMON TMPUIMBI SBISETCS
MPSIMOYTOJIBHUK, OJHA W3 CTOPOH KOTOPOTO
paBHa 15 cwm, a quaronans — 17 cm. Haiigure
00BeM mpu3Mebl, eciu e€ BeicoTa paBHa 10 cm.
7. OcHOBaHUEM MU PAMHU/IBI SIBJISIETCS
TPEYrojbHHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiinute oObem mnupamuzpl, ecnu eé
BBICOTA PaBHA 6 CM.

8. O6bem mapa paBen 36m cm°. Haiigure
JTUaMEeTp Trapa.

9. OceBoe cedeHHe KOHyca — MPaBHIBHBINA
TPEYroJIbHUK €O cTopoHOl 4cm. Haitaure
00BbEM KOHYCa.

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

Bapuant 2
1. OcHoBaHMEM NOPSIMON MPU3MBI SABJISAETCA
pPaBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a oOCHOBaHHE
— 16 cm. Haiigute miomanas MOTHOU
MOBEPXHOCTH MIPU3MBL, ecii €€ 60KoBOE pedpo
paBHO 10 cm.
2. JInaroHaip OCHOBaHMs MPaBWIbHOMN
YeThIPEXYTOJIbHOM NUpaMuibl paBHa 24 cM, a
O0okoBoe pedbpo — 26 cm. Haiinure miomans
JIMarOHAJIBHOTO CEYEHUS TUPAMUJIBL.
3. Bricora koHyca paBHa 6 cM, a oOpa3yrommas
— 10 cm. Haitnure miomaas 0CeBOro ceueHus
KOHYyca.
4. Paquyc mapa paseH 17 cm. Haiigure
WIOMIab  CEYEHHs] Iapa  IUIOCKOCTBIO,
KOTOpas yJajeHa Ha 15 cM oT LeHTpa mapa.
5. B  HmWKHEM  OCHOBaHUU  IIMJIMHIpA
IIpOBEJIEHA XOp/1a AJIMHON § CM, HaXOasAIIasICsl
HAa paccTosHUM 3 CM OT IIEHTpa JTOro
ocHOBaHusA. Haiinure 1uiomanas 0cCeBOro
CEYCHHUS LIJIMHAPA, ECJIM er0 BhICOTa paBHA 6
CM.
6. OcHOBaHUEM TMPSMOIl TMPU3MBI SIBISIETCA
MPSIMOYTOJIBHBIA  TPEYTOJIbHUK, THIIOTEHY3a
KOTOpOro paBHa 13 cM, a 0AMH U3 KaTeToB — 12
cM. Haiinure o6beM npusmsl, eciiu €€ BbICOTa
paBHa 5 CM.
7. OcHOBaHUEM MTAPaMUBI SBJISIETCS
TPEYroJbHUK co cTopoHamu 13 cm, 20 cm, 21
cM. Haiinure o0bemM mnupamuasl, eciu e
BBICOTA paBHA 9 cM.
8. Imomaapr moBepxHOCTH mapa paBHa 14471
cM>. Haitgure nuamerp mapa.
9. OceBoe CeueHue KOHYcCa —
paBHOOEIPEHHBIN IIPSIMOYTOJIBHBIN
TPEYTrOJIbHUK C TUIMOTEeHy30i 6 cM. Haiinute
00BbeM KOHYca.
10. B HmwKHEM OCHOBaHMM IMJIMHIpA
MpOBEICHa XOpAa, KOTOPYIO BUAHO U3 IIEHTpa
HIOKHETO OcHoBaHWs moja yrom 90°, a wu3
[IEHTPa BEPXHETO OCHOBAHUS — Mo yriioMm 60°.
Haiiaure nnomaaps 60KOBOI MOBEPXHOCTH
HWIMH]IpA, €CIIU PaInyC €ro OCHOBAaHUS PaBEeH
8 cm.




12.

5.3 IlpuMepsbl rpynnoBbIX TBOPYECKUX 3aJaHMIT

CamocrostenbHas padora Nel2. MaremaTiHueckue METO/Ibl B IPO(PECCHOHATBHOMN 1EATEIIbHOCTH

Bapuanr 1

1. Bxiaguuk monoxuin 100 Teic. pyOnei B OaHK,
MpeJIararnuni 10% TOJIOBBIX. bank
UCIOJIb3YeT METOJl MPOCTHIX  MPOICHTOB.
Haiiqure cymmy, koropas OyneTr JjexaTb Ha
CUeTy BKJIaIUMKa Yepe3 MOoJro/a.

2. Bxiaguuk nonoxwuit 100 Teic. pyGuieii B 6aHK,
npe/yiararomuin 10% TOJOBBIX. Bbank
UCIIONIb3YET METOJl  CIIOKHBIX  TIPOIICHTOB.
Haiigure cymmy, kotopas Oyner JjexaTb Ha
CUeTy BKJIaJUHMKa Yyepe3 MOJTo/a.

3. B 6ank Ha 3 roma monoxwi 30000 pyGneit
nmog 10% romoBelx Ha jgeno3utT. Haiinure,
HaCKOJIbKO TMpUObLIbHEEe ObLT OBl BapHaHT,
KOrJa TOJI0BOM 10X0A A00aBIsATH K CUETy, Ha
KOTOpBIM OyIyT HAYUCIATHCS TMPOLIEHTHI, YeM
BapHaHT, KOTJa TIPOICHTHl KAXIbIH TOJ
3abuparotcs knueHtom? Kakas Oyner pasHuna
yepes 10 ner?

Bapuant 2

1. Bxiaguuk monoxun 200 Teic. pyOneit B
0ank, npennaratomuii 10% romoBeix. bank
HCIOJIb3YeT METOJ MPOCTHIX IPOLIEHTOB.
Haiigure cymmy, kotopas OyAeT jexaTh Ha
CUeTy BKJIaJUMKa Yepes3 MoJro/a.

2. Bxnamguuk nonoxkuin 200 teic. pyOreii B
Oank, npennararoniuii 10% romoseix. bank
WCIIONB3YET METOJI CJIOXKHBIX IPOLICHTOB.
Haiinure cymmy, KoTopast OyzeT JiexkaTb Ha
CYeTy BKJIA/IYMKA Yepe3 MOJro/a.

3. B 0ask Ha 4 roma momoxuiau 50000
pybneit moxm 10% romoOBBIX HA JCMO3MT.
Haiinure, HackonbKO NpUObUIBHEE OBLT OBI
BApUAHT, KOTJIa TOJIOBOM J10XOJ JT00aBIsAThH
K CYeTy, Ha KOTOPBI OyAyT HAYUCISTHCS
MPOLICHTHI, YEM BApPUAHT, KOTJA MPOIICHTHI
Ka)KJIbIH roj 3abuparorcs kiaueHTom? Kakas
Oynet paszuuna yepes 10 ner?

1) C nomomibto mporpamMmsel noctpoenust rpaguxos Visual Basic 6.0 uccnenoBate noseaeHue

(GYHKIMM  [pU  CMEHE  OJHOI'0/HECKOJIbKUX
3aKOHOMEPHOCTH, CJeJaTh BBIBOJBI.
PowerPoint.

e¢ mapamerpoB. Ompenenuts  00muUe

Pesynbratel ohopmuTh B BuAe mnpe3eHTaruu MS

2) Kauenty HeoOXoauMo, 4TOOBI B KOMHATe oO0s3aTeIbHO MPHUCYTCTBOBATU OOBEMHBIE
DIIEMEHTHI JieKopa IuIuHAprueckoi (opmel. [locTpouTh W3 OyMaru Mojeidb IHIHHIPA.
Pasmepsr st moCTpoeHHSI BHIOpaTh CaMOCTOSITENIHO, C YYETOM TOTO, YTO COOTHOIICHUE
pamuyca K BBICOTE JIOJDKHO OBITh 1:2.

3) PaccuuTath KOIMUYECTBO 2-X KWJIOIPAMMOBBIX OaHOK KpacKd, KOTOpPbIE HYKHO KYHNUTb JUIS

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

6 Ilpumepsbl O1LIEHOYHBIX CPEACTB JAJIsl POBeAeHUs MPOMEKYTOUHOM aTTecTalun
6.1 Bonnpocs! As1s1 3K3aMeHa:
1. ®@ynknun. O6nacTh onpeesieHnss 1 MHOKECTBO 3HaueHUH QyHKui. CBoiicTBa pyHKINH.

CrniocoObI 3a1aHust PyHKIMH.

2. TlpomexyTKu BO3pacTaHus W yObIBaHMsI, HAMOOJIbIIEE U HAUMEHbBIIEEC 3HAYCHHS, TOUKU

sKcTpemMyMa G yHKITHH.
3. IlpeobpazoBanus rpadukoB. [lapamienbHblil nepeHoc, CHMMETpUsi OTHOCUTENIEHO Ocei

KOOpAUWHAT U CHUMMCTPUA OTHOCHUTCIBHO Ha4dajla KOOPAHWHAT, CUMMCETPUSA OTHOCHUTCIBHO

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

4. CreneHu ¢ palluOHAJIBHBIMHA IMOKA3aTCIIAMU, UX cBoiicTBa. CTEIICHU C JIEHCTBUTEIILHBIMU

nokazareisiMu. CBOMCTBA CTENEHU C JeHCTBUTENbHBIM MTOKa3zareneM. [lokazarenbHas QyHKIMS.

5. Jlorapudm gucma. OcCHOBHOE JIOTapUPMUIECKOE TOXKIECTBO. [lecATHUHBIE U HATypaJbHbIE

norapudmsl. [IpaBuna neicTBuii ¢ norapudmamu.
6. Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckre ypaBHEHUS 1 HEPABEHCTBA.

7. Paguannas mepa yria. CHHYC, KOCHHYC, TAaHI€HC M KOTaHI'€HC yrja. 3HaKd CHHYCA,

KOCHHYCA, TAHI'CHCA U KOTAHI'CHCA 110 YETBCPTIAM.



8. OCHOBHBIE TpPUTOHOMETpHUYECKUE ToxaecTBa. Dopmyinbl npuBeneHus. Popmyibl
cinoxeHus. Popmyisl IBOMHOTO yria. @opmyiibl OJIOBUHHOTIO yIJia.

9. Tpuronomerpuieckue GyHKIIMH, UX CBOHNCTBA U TpaduKy.

10. ITocnenoBarenbHOCTH. CIIOCOOBI 33/1aHUS U CBOWCTBA YUCIIOBBIX MTOCIIEI0BATEIHHOCTEH.
[TonsiTre 0 npezesne NocIe10BaTEILHOCTH.

11. IIpousBoanas. IToHsTHE O MPOU3BOAHON (DYHKIIMH, €€ TEOMETPHUSCKUI U PU3NIECKUIA
CMBICIL.

12. YpaBHeHue kacateibHOU K rpaduKy (yHKIHH.

13. [IpumeHeHre MPOU3BOTHON K UCCIIEIOBAHUIO (YHKIIUHA U MTOCTPOCHUIO TpaduKOB.

14. IlepBooOpa3Hasi U MHTErpaJl.

15. IlpumeHeHne onpenesIeHHOrO HHTerpaia JJisi HaX0XKACHUS TUIOIIaAN KPUBOJIUHEIHOMN
tpanenun. Popmyna Hetotona—IJleitonuna. [Ipumenenuns uarerpana B GU3UKe U FeOMETPUH.

16. OcHoBHbIe nOHATUSI KOMOUHaTOpuKkH. [loncyer uncna pa3menieHuil, NepecTaHOBOK,
COYETaHUM.

17. CoObiTHE, BEpOSATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOSTHOCTEH.

18. IIpencraBnenue JaHHBIX (TaOIUIIBI, TUArPaMMBIL, TPaQUKH), TeHEpaIbHAsl COBOKYITHOCTH,

BbIOOpKa, cpesiHee apupMeTndeckoe, MeauaHa.

19. B3auMHoOe pacnofio’keHue ABYX NMPsAMBIX B ITpocTpaHcTe. [lapamiensHocTh npsiMoi u
mockocty. [TapamiensHOCTh 1ockocTel. [lepreHIuKyIapHOCTD PSAMON U IJIOCKOCTH.

20. IleprieHAUKYJISAp ¥ HAaKJIIOHHAsI. YTOJI MEKIY IPSIMOMN U IUNIOCKOCTBIO. /IByrpaHHbId yroi.
VYrois Mexay MI0CKOCTAMU. [IepneHaAuKyIIpHOCTD ABYX IIJIOCKOCTEM.

21. T'eomeTpuueckue npeoOpa3oBaHus IPOCTPAHCTBA: NapaUICJIbHBINA IEPEHOC, CUMMETPUs
OTHOCHUTEIIbHO I1ockocTu. [lapannensHoe npoexktupoBanue. Ilnomane opToroHanbHOM MPOEKIMH.

22. Ilonsatue Bexropa. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CII0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ncio. PaznojkeHue BeKTopa 1o HallpaBJICHUSAM. YTOJI MEXIY ABYyMs
BekTopamu. [Ipoekuns BekTopa Ha ock. KoopaunaTs! BekTopa. CKaJIIpHOE TPOU3BENCHNUE BEKTOPOB.

23. Ilpsmas u HakiIoHHas npusma. [IpaBuibHas npusma.

24. Tapannenenunen. Kyo.

25. Ilupamua. [lpaBunbHas nupamuaa. Y ceueHHas nupamua. Tetpasap.

26. CummMeTpuu B KyOe, B mapajuienenunese, B npusme u B nupamujie. CeueHus Kyoa, Ipu3Msl
Y TTUPaMU/IBL.

27. HlnnuHap n KoHyC. Y ceueHHbINH KOHyc. OCEBbIE CEUEHUSI U CEUEHHUS, TapaJuICIbHbIC
OCHOBAHHUIO.

28. Illap u cdepa, ux ceuenus. KacarenbHas III0CKOCTh K cepe.

29. ®opmysl o0beMa Kyda, IpSMOYTOJIbHOTO Hapajlieenuneia, IpUu3Mbl, IUINHAPA.
®opmyiibl 00beMa MUPAMUABI U KOHYCA.

30. ®opmynbl MIIOIIAIU TOBEPXHOCTEN IMIMHAPA U KOHYyca. PopMyIibl 00beMa 1apa u
iomaau coepsl. [Tonobue ten. OTHOMIEHUS MIIOIIAeH MOBEepXHOCTEN U 00BEMOB MOJOOHBIX TEll..

6.2 IlpuMmepsl 3axaHni 1151 KOHTPOJIBbHOMH PadoThI

Bapuanr 1.
1. KakoMy 13 JaHHBIX TPOMEXYTKOB NMPUHAUIEKHUT YUCIO 1—2?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)

) o . 12a1%p2
. Cokparure 1podb ————.

’ v 16a°b° 2 2 6a—30

3. Haiinure 3HayeHHe BBIpaKeHUs — + — o . az_ npu a = 4,75.
a-2 a“-10a+25 a“-4

4. KaxoBa 06iacts onpezenceuust pyukimn f(x) = V1 — x2?

5. YkaxuTe MpoMEeXyTOK yObIBaHUS (PYHKIIUH, N300pa’KEHHON Ha PUCYHKE.



I.I—-.+ o -_}— —_

6. ITpoBeputs, snstercs mu GyHkims f(x) = v/x — 1 4eTHOI MM HEYeTHOIA.
7. Bpruucante 3Hau€HUE BBIPAXKECHUS i/Z -3 i/7 + 44/3

5
8. OcBoOoauTech OT UPPALMOHAILHOCTU B 3HAMEHATEJE JpooU s

alSb+abls

9. C e 1po0b ————————
oxpatute 1pobk — 5T o

10. Pemrure ypaBuenue V4x2 —3x —1=x+1

11. Pemmure ypasuenue 0,23*72 = 0,0016

1 2

x x
12. HaiinuTe MHOKECTBO pELICHUI HEpaBEeHCTBA (Z) . (5) > 6*

. 2
13. Haiigure 3nauenne Beipaxenus 0,04

14. Yemy paBHO 3HAUYECHUE BBIPAKEHUS Vab,ectub =5

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

16. Han tpeyrompauk ABC. Ilnockocts, mapamrensHas npsmoii AB, mepecekaer cropony AC B Touke M, a
cropony BC — B touke K. KakoBa nnuna orpeska MK, ecau touka M — cepenuna croponsl AC u AB = 12
cm?

17. Orpe3ok AB He nepecekaeT I0CKOCTh o TOUKH A 1 B ynaneHs! oT aTo# miuockoctd Ha 9 cm u 13 cm. Uemy
PaBHO pacCTOSIHHUE OT CeperHbI oTpe3ka AB 1o mmockoctu a?

18. Pasnoxwure Bextop m(5; —17; 11) mo Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hanbi Bextopsl a(4;-1;5) u b(3;y;2). llpu kakoM 3HAYEHHH Y BBITIONHAETCS PABEHCTBO A+ b = 147

20. Tlpu mapamnensHOM mepeHoce obOpasom Touku A(-3;1;2) siBisiercs touka Aj(5;-1;4). Haiigute
o6pa3 touku B(-4;5;-7) mpu 3TOM napajieIbHOM IepEeHoCe.

Bapuanr 2.
1. KakoMy U3 TaHHBIX TPOMEKYTKOB MPUHAIICHKHUT YUCIIO %’?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p?
2. Cokpature ApoOb S5atp6 "
3. Haiigute 3HaueHue BeIpaXKeHUS ﬁ + - _i;;zs . 6;__‘10 npu a = 5,25.

4. Kakosa o6macts onpenenenus pyukiun f(x) = Vx2 — 6?

5. YKaxuTe NpOMEXyTKH Bo3pacTaHUs QYHKIINH, N300paK€HHON Ha PUCYHKE.
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6. IIpoBeputs, sBisieTcs U GyHKIWMS [ (X) = ——— YETHOM WK HEYETHOH.

Vx—-1



7. Bbluucnute 3HaYeHUE BBIPAKEHUS i/\/f -3 2/5 +2V6

3
8. OcBoOOAMTECH OT UPPAMOHATILHOCTH B 3HAMEHATENE APOOH g

9. Cokpature a1poOb

10.

11.
12.

13.

14.
15.
16.

17.

18.
19.
20.

a0*5+(ab)0’25
(ab)0,25+b0,5

Pemmmre ypaBuenue Vx + 3'3/x — 10 = 0

Pemre ypaBHeHue 2*12 — 2% = 96

1 4

X X
Hailinure MHOXXECTBO pelICeHUN HEPABEHCTBA (E) . (g) > 94

o 2
Haiinure 3nauenue Beipaxxenus 0,09

YeMy paBHO 3HAYEHUE BBIPAKCHUS Vab ,eciub =7

Pemmre ypaBuenue (x +4) + (x + 6) = 35

Han tpeyronsauk ABC. Ilnockocts, nmapamnensHas npsimoir BC, nmepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa anuna croponst BC, ecinu Touka M — cepenuna otpeska AB u DK = 8
cMm?

Uepes koHLBI oTpe3ka DP u ero cepeauny A mpoBeAeHBbI NapajUleibHbIE NPSIMbIE, KOTOPBIE MNEPECEKAIOT
HEKOTOPYIO IUIOCKOCTh 0 B Toukax Dj, Py, A; cooTBeTcTBeHHO. HaiimuTe nimuny otpeska PPy, eciu otpesok
DP He nmepecekaeT miockocts o 1 DD; =25 cM, AA; =13 cm.

Pasnoxute Bektop m(11; —4; 11) no Bekropam a(1;2;3), b(2;-1;1), c(3;-5;2).

Jans! BexTopsr a(4;-2;y) u b(5;Y;-3). Ipyu kakoMm 3HAYCHUH Y BBIMIOJIHAETCS PABEHCTBO @ * b = 87

[Tpu mapamrensHOM mepeHoce obpaszom touku A(-8;6;-3) sisercs Touka Ai(3;-7;2). Haiigure
o06pa3 touku B(-1;-9;6) mpu 3TOM napajieIbHOM MepeHoce.

6.3 Ilpumepsnl pa3HOYPOBHEBBIX 32/1a4 M 33/IaHUI

Bapuanrt 1
YacTtb 1

1. Haiimure Ay mns Gyskuuu y = x2, ecmm xo = 2,4x = 0,1.
2. Ha pucynke wuzoOpaxen rpapuk o¢yHkuuu y = f(x), onpeneneHHoit Ha wunTepBaie (-9;8).

Onpeznenute KOJIWYECTBO TOUEK C IIETOYMCICHHBIMU 3HAaYEHUSMHU aOCIHCC Ha 3TOM HMHTEpBaie, B
KOTOPBIX IPOU3BOIHAS PyHKIMH f (X) MMOJIOKUTENbHA.
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3. Haiitu untepsan Bo3pactanus pyHkiuu y = x* — 2x2,

4. Haiigure Touky MakcuMyma QyHkimu y = f(x), ecnu u3BecTHo, uto f'(x) = —x? + 6x.
5. Haiinute HaumensbIiee u HauOoJIblIee U3 3HAYEHUH, KOTOPOE MPUHUMAET QYHKIUS

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

6. Haitnure nepsoobpasnyro ¢pyukiun f(x) = —

5
7. Berumciure uHTErpa | 1

1

(6x+1)2"
dx

V2x—1'

8. Ha xaxom pucyHKe H300pakeHO ceueHue Kyoa miockocThio PRT?
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9. JIByrpaHHbIf yroj, oOpa30oBaHHBIN MOJYIJIOCKOCTAMU o U [, paBeH 90°. Touka A ymameHa ot
rpaHeil AByrpaHHoro yrima Ha 8 cM u 6 cm. Haiinute paccrosnue or Toukn A 10 pebpa
JBYTPAHHOI'O yTJa.

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

o cl c2\ P
11. Haiigvre 3HaueHUE BBIPAXKEHHS (ﬁ — —7) P2

10 5/ aF
Yacrts 2
12. HaiinuTe miomaas GUrypsl, orpaHuueHHON rpadgukaMu QyHKIUN y = 2x,y = x — 2, x = 4.
2_
13. Haiitu f'(1), ecnu f(x) = ;_&

14. Haiigute muiomia/ib NOJHON MOBEPXHOCTH MPABWIBHON TPEYrOJbHON MPU3MBI, €CJIM U3BECTHO, YTO
60koBOe pedpo B § pa3 OoJiblIe CTOPOHBI OCHOBAHMUS, a CyMMa JIJIMH Beex pédep pasHa 30.

Ci
A,

Jc

\ B
15. HaiinuTe miomans pomOa, jeallero B OCHOBAaHUHM NMHUPaMM[bI, €CIM BbICOTa NMUpaMUIbl 9 cMm,
onuH u3 yrioB pombOa 30°. bokoBbie rpaHn 00pa3yroT ¢ MIIOCKOCTHI0 OCHOBAHUS yroJl, paBHEIN 60°.

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

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

18. Vnpocrture Bepaxkenue tgZa — sina — tgla sina

YacTs 3.

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

20. PaBHOOEGIpEHHBIN TPEYroJbHUK, OOKOBas CTOPOHA KOTOPOrO paBHA b, a yron mpu OCHOBaHHH
paBeH [}, BpamiaeTcsi BOKpYr MpsAMOW, cojepxaiiedl ero ocHoBanue. Haiinute momans
MIOBEPXHOCTH TeJIa BPAILICHHSL.

21. IleHcuoHep BIOXHWI CBOIO NeHcHto P pyOnel B OaHK, MPOU3BOAALIMI HadHMCICHHE IMPOLEHTOB
OJIMH pa3 B roj MO CTaBKe MpocTtoro mpoiieHta. Ilycte 1 — mpouentHas craBka, paBHas 0,01.
KakoBa Oynet HapamieHHas cymma Bkiiaja yepes 30 net? OTBeT naiite B Buae GopMyJibl.

Bapuanr 2
Yacrs 1
1. Haiinure Ay mis GyHKIMU y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkiun Yy = f(x), onpeneneHHoil Ha wunTepBaie (-9;8).
Omnpeznenute KOJIWYECTBO TOUEK C IETOYMCICHHBIMU 3HAaYCHUSMHU aOCIMCC Ha 3TOM MHTEpBaie, B
KOTOPBIX Ipou3BoHAs QyHKIMH f (X) OTpHUIaTEIbHA.



¥
i
// / N
7 9 / \ Al y=r®
1 N8
b 0 T T35
AV,
//
L/
\w>

3. Haiitu unteppan yobiBanus pynkuuu y = x4 — 2x2,
4. Haiinure Touxy MunuMmyma GyHkiuu y = f(x), eciu uzsectHo, uto f'(x) = —x% + 6x.
5. Haiigute HanMeHbIIee 1 HauOOJIbIIee U3 3HAYEHUI, KOTOPOE MPUHUMALT (PYHKIUS

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

6. Haiigute nepBooOpasuyto ¢pyakuuu f(x) = — :

(6x+1)2°
7. Beruncnure uHTErpal f 3_dx
' p 1 +2x-1
8. Ha xakom pucynke n3o0paxxkeHo ceueHue Kyoa miockoctbio ABC?
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9. JIByrpaHHblii yros, oOpa3zoBaHHbIM moxymiiockocTsiMu o U B, paBeH 90°. Touka A ynaneHa ot
rpaHeil aByrpaHHoro yrima Ha 9 cMm m 3 cm. Haiinute paccrosHume ot Toukn A 10 pebpa
JIBYTPaHHOI'O yIJIa.

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

o c8 ¢\ 7ps
11. Haitnute 3HaYeHUE BBIPAKEHUS T 5

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

14. HaiinuTe muomaab NOJIHOM MOBEPXHOCTHU MPABUIBHON TPEYroJbHOW MPU3MBI, €CIIM U3BECTHO, YTO

6okoBoe pedpo B 5 pa3 Oosblle CTOPOHBI OCHOBAHMSI, & CyMMa JJIMH BceX pEdep paBHa 42.
Ci

A,

B,

) c

A B

15. Haitaute momanas pomOa, JIeKalero B OCHOBAaHUU MHUPAMUJIBI, €CITH BBICOTA TTUpaMUIbl 12 cwMm,
onuH u3 yrioB pom6Oa 30°. bokoBbie rpanu 00pa3yroT ¢ MIOCKOCTHI0 OCHOBAHUS yroll, paBHbIH 60°.

16. Pemute HepaBeHcTBO V12x — 27 > x — 9.
17. Pemmte ypasHenue 4*+2 + 4% = 10.

sina 14+cos a
14+cosa sina

18. Ympocrtute BbIpaxkeHue

Yacts 3
19. Pemmte HepaBeHCTBO |x2 — 6x — 1| > 6.
20. PaBHOOEApEHHBII TPEYroNbHUK C OCHOBAaHHMEM @ M YIJIOM 0 MPH BEPIIMHE BpaIlaeTcs BOKPYT
MPSAMO, coJiepkanie ero ocHoBanue. Hailaure mioiaab NHOBEPXHOCTH Tejla BpaIlleHUS.



21. IlencuoHep BIOXHIJI CBOIO TeHCHIO P pyOneit B OaHK, MPOM3BOSANINN HAYUCICHHE MPOIICHTOB
OJIMH pa3 B r'oJ] [0 CTaBKE CIOXKHOro mpoueHTa. IlycTs 1 — mponenTHas craBka, paBHas 0,01. Kakosa
Oyner HapameHHas cyMMa Bkiaaa yepes 30 met? OTBer naite B BUse GOPMYJIbI.



