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1 NIOACHUTEJIBHASA 3AIIMCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

Pabouass mporpamma ydeOHoro npenmera OOIL07 Mamemamuka SIBISIETCS YacThIO
00pa3oBaTeNbHOW MPOrpaMMbI TIOJATOTOBKU CIEIMAIMCTOB CPEJIHEr0 3BEHa, pa3pabOTaHHOW B
cootBercTBUU ¢ ®I'OC CIIO no cnenuansuoctu 49.02.01 duszuveckas KyiabTypa.

1.2 Mecto mnpeamMera B CTPYKType MNpOrpaMMbl TOATOTOBKH CHEIHAJINCTOB
CpeaHero 3BeHa
VYuebnsii npenmer OOIL07 Mamemamuxa BXomauT B pasnen «OO1meoOpa3oBaTeIbHbIC
PEeIMETHD» 0011e00pa30BaTEIBHOTO YYeOHOTO ITUKJIA.

1.3 O0bem y4eOHOI TUCHMIIMHBI H BUABI Y4eOHOiIl padoThl

Buj yueOHoii O0bem
padoTbI 4acoB
O0beM 00pa3oBaTeIbHON POrpaMMbl Y4eOHOI0 peaMeTa 222
B TOM YHCJIE:
- TEOopeThuYecKoe 00yueHue 78
- MPaKTUYECKUE 3aHATUS 118
- caMmocCTofTeNbHas paboTa 22
-  KOHCYJIbTaIlUH
- NPOMEXKYTOYHAs aTTEeCTAIIHS: 4
- 9K3aMeH




2 INTAHUPYEMBIE PE3YJIBTATBI

B pesynpraTe m3ydeHws mpenMera y OOYy4arOMIMXCs JOJDKHBI OBITH C(HOPMHUPOBAHBI
JMYHOCTHBIE, METAIPEIMETHBIE U TTPEIMETHBIC PE3YJIbTATHI.
JInyHOCTHBIE pe3yJIbTAThI

OcBoeHue mporpaMMsbl IpeiMeTa COMPOBOXKIAETCS (POPMUPOBAHHUEM Yy OOYUYAIOLIUXCS
JUYHOCTHBIX PE3yIbTaTOB:

I'paXaaHCKOI'O BOCIIUTAHHA:
YMCHHC B3aHMOHeﬁCTBOBaTB C collMaJIbHbIMU MHCTUTYTaMH B COOTBCTCTBHUU C UX q)yHKLII/ISIMI/I n
Ha3HAa4YCHUEM,

MaTpUOTUYCCKOI'O BOCIIUTAHU A

HEHHOCTHOC OTHOHICHUC K TI'OCYAAPCTBCHHBIM CHMBOJIAM, HCTOPHUYCCKOMY H IIPUPOIHOMY
HaCJICOUIO, MaMATHHUKAaM, TpaaulusiM HapOJ0B POCCI/II/I, JOCTHIXCHHAM Poccuu B HAayKe, UCKYCCTBC,
CIIOPTE, TCXHOJIOTUAX U TPYAC,

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

CIIOCOOHOCTD OLCHUBATh CUTyAllUIO U HNPHUHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTHU,

OCO3HAHHC JIMYHOI'O BKJIa/Jla B IIOCTPOCHUC YCTOP'I‘II/IBOFO 6yz[ymero;

3CTETHYECKOI0 BOCIIUTAHHS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OSCTETHUKY ObITa, HAy4HOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIICHHUI;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIIEHUE MPOSBIATH Ka4eCTBA
TBOPYECKOM JIMYHOCTH;

(U3MYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH 3[IOPOBOTO M 0OE30MacHOT0 00pa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K
CBOEMY 3JI0pOBBIO;

aKTUBHOE HEMPUSITHE BPEIHBIX MPUBBIUEK M WHBIX (OpPM MPUUMHEHUS BpeAa (QU3HUECKOMY H
MICUXHYECKOMY 3/I0POBBIO;

TPYZIOBOTO BOCITUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOI00HE;

TOTOBHOCTh K aKTHUBHOW JESATEIIBHOCTU TEXHOJOTMYECKONM M COLMAIbHOW HANpPaBJIEHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, TUTAHUPOBATh U CAMOCTOSITEIIbHO BBITIOJHSTH TAKYIO JICSITEIIBHOCTD;

WHTEpEC K pa3muuHbiM cdepaMm MNpoPecCHOHANBHON AeATeIhbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

9KOJIOTUYECKOTO BOCITUTAHMUSL:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOH  KYJIbTYpbl, TOHUMAaHHWE  BIUSHHUS  COLMAIBHO-
SKOHOMHYECKHX MPOLECCOB HA COCTOSHUE TIPUPOJHOM M COLUMAIBHOM Cpeabl, OCO3HAHME
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeM;

AKTUBHOE HEMPUATHE NEUCTBUMN, TPUHOCAIINX BPEll OKPYKAIOIIEH CpeE;

yYMEHHUE MPOTHO3UPOBATh HEOIAroNMpHUATHBIE SKOJIOTHYECKHE MOCIEACTBUS MpeapUHUMAaeMbIX
JIEMCTBHM, IPEAOTBPAILATh UX;

LIEHHOCTH HAay4YHOI'O ITO3HAHMUSL:
c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAayKM U OOILIECTBEHHOW TMpPAKTUKHU, OCHOBAHHOTO HAa JHAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO



OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;
OCO3HaHME LEHHOCTH HAy4yHOW JAEATENbHOCTH, TI'OTOBHOCTb OCYILECTBJIATH HPOCKTHYIO U
MCCJIEI0BATEIbCKYIO AESITEIbHOCTh HHAMBUAYAIBHO U B IPYIIIIE.

VYuuteiBasg cnenuuKy npeaMera, IMYHOCTHBIE PE3yIbTaThl B IPOrpaMMe KOHKPETH3HPOBAHBI KaK:

JI1 - chopMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAIBHOM S3bIKE HAYKH,
CPEIICTBE MOJICITMPOBAHHUS SIBJICHUN U MPOIECCOB, UAESIX U METOAAX MaTeMAaTUKH;

JI2 - nmnoHMMaHWe 3HAYMMOCTH MATEMaTUKU Uil HAyYHO-TEXHHUYECKOro Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K YacTH OOIIEYeNIOBEUECKON KYIbTYPhI
yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHSI MAaTEMAaTHKH, SBOJIIOIMEH MaTeMaTHUYECKUX UCH;

JI3 - pa3BUTHE TOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPAKECHHUSI, AJITOPUTMUIECCKON
KYyJIbTYpbl, KPUTHYHOCTH  MBIIUICHUS HA YpPOBHE, HeoOXxoauMoMm st Oymyuiei
poeCCHOHATIBHOM eATeNFHOCTH, VIS IPOIOJKEHUSI 00pa30BaHMs U CaMOOOpPa30BaHMS;

JI4 - oBnazeHMe MaTeMaTUYECKUMU 3HAHUSAMHU M YMEHUSMU, HEOOXOAUMBIMH B TMOBCETHEBHOM
JKU3HHM, JUISI OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAyYHBIX JUCHUIUIMH U JUCIUIUIMH
npoecCHOHANBPHOrO 1HUKIA, JUIS TONydyeHUss o0pa3oBaHUA B 00IAcTAX, HE TPeOyIOIIHX
yriyOJICHHOM MaTeMaTU4YeCKON MOATOTOBKY;

JI5S - rOTOBHOCTP M CHOCOOHOCTH K OOpa30oBaHHMIO, B TOM 4YHCJIE CamMO00pa3oBaHUIO, Ha
MPOTSKEHUU BCEU KU3HU;

JI6 - co3HaTenbHOE OTHOIIEHHWE K HEMpPepbhIBHOMY OOpa30BaHHUIO KaK YCIOBHUIO YCIEUTHOU
npoeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

JI7 - TrOTOBHOCTP M CHOCOOHOCTh K CaMOCTOSATEIBLHOH TBOPYECKOW M OTBETCTBCHHOM
JIeTCIIbHOCTH;
JI8 - TOTOBHOCTH K KOJUJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B

00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKOM, POEKTHOW U APYTHX
BUJaX JESATENIbHOCTH;
JI9 - oTHomIEHHE K MPOpECCHOHATBLHON NESATETbHOCTH KaK BO3MOYKHOCTH y4YacTHs B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALIMOHATIBHBIX TPOOIIEM.

s opMupoBaHMS 3TUX PE3yJbTAaTOB Yy oOyyaroumxcs GopMHUPYIOTCS YHUBEpCaIbHbIE
yueOHbIe AeCTBUS:
- IIMpOKas MOTHBALIMOHHAsI OCHOBA Y4€OHOU e TEIbHOCTH, BKIIOYAIOIIasi COLIMAIIbHBIE,
y4eOHO-T103HaBaTeIbHbIE U BHEIIIHUE MOTHUBBI;
- y4eOHO-TIO3HaBaTEeNbHbIN HHTEpPEC K HOBOMY YyU€OHOMY MaTepuaiy U croco0aM pereHus
HOBOM 3aJa4HU;
- OpHUEeHTalMs Ha MOHUMaHWE NMPUYMH ycrexa B y4eOHOH AedATeIbHOCTH, B TOM YHUCIE Ha
caMOaHaJIM3 ¥ CAMOKOHTPOJIb Pe3yNbTaTa, Ha aHaJIU3 COOTBETCTBUS PE3Yy/IbTaTOB TPEOOBAHUAM
KOHKPETHOM 3a/1a4H;
- CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH YIeOHOU AeATENbHOCTH;
- OpHUEHTAIlMs B HDaBCTBEHHOM COJIEP)KaHUU U CMbICJIE KaK COOCTBEHHBIX MOCTYIIKOB, TaK U
MOCTYIKOB OKPY>KaIOIIUX JIFOJIEH;
- JTHYECKUX YYBCTB — CTbIa, BHUHBI, COBECTH KaK pPETYIATOPOB MOPAJIbHOTO
MOBE/ICHUS.

®opmupoBanue Y'Y /] npoBOAUTCS IPU MOMOIIN PEMIEHUS CIEAYIOMNX TUIIOBBIX 3a/1a4:
- obecreyeHne BO3MOXKHOCTH CAMOCTOSITEIIbHON MTOCTAHOBKY 1IeJIeH U 3a1a4 B IPEIMETHOM
00y4eHUH, TPOSKTHOU U y4eOHO-MCCIIEIOBATEIHLCKON MEATEILHOCTH 00yJarOIINXCS;
- obecreyeHne BO3MOXKHOCTH CAMOCTOSITENIbHOTO BEIOOpA 00YYAIOIIUMHUCS TEMITA, PEKUMOB U
¢dbopM 0cBOEHUS TPEIMETHOTO MaTepHara;
- o0ecrieyeHne HaJIMYUs B 00pa30BaTeIbHOM eATEbHOCTH COOBITUH, TPEOYyIOMUX OT
00y4aroImuxcst MpeIbsBICHUS IPOJYKTOB CBOCH NEATEITbHOCTH.



MertanpeamMeTHble pe3yJabTaThl

OcBoeHHE TIPOrpaMMBbI MIPEIMETa COMPOBOXKIACTCS (POPMUPOBAHUEM Yy OOYUAIOLTUXCS
MeTaIpeMETHBIX PE3YJIbTATOB:

1. OBnajsieHre yHUBEPCATHHBIMU YYEOHBIMU MIO3HABATEILHBIMU JCHCTBHUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

OTIPECIISATH NN ACSITeILHOCTH, 3371aBaTh MAPAMETPhI U KPUTEPHUU UX TOCTHXKEHUS,

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB LEJISM,
OIICHUBATh PUCKH TOCIIEICTBUN ACSITEILHOCTH;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

BIIQJICTh HAaBBIKAMH Yy4eOHO-UCCIICJIOBATEIILCKON W TMPOCKTHOW JEATEILHOCTH, HAaBBIKAMH
paspenieHus mpoosem;

CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSTEIHLHOMY TOMCKY METOJOB PEIICHHS MPAKTHICCKUX
3a/1a4, MPUMEHEHHIO Pa3IUYHBIX METOJIOB TIO3HAHHS,

(dbopMHpOBaHNE HAYYHOTO THIA MBIIICHUS, BJa/IeHUE HAyYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSATHSIMH M METOaMU;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIC CBA3U U aKTyaJU3UPOBATh 33/1ayy, BBIABUTATh THIIOTE3Y
€e pelIeHus, HaXOJUTh apTyMEHTHI JIJIs JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MMapaMeTphl U
KPUTEPHUU PEIICHHS;

aHAIM3UPOBATH TIOJTYYCHHBIC B XOJIC PEIICHHMS 3a1a9d PE3yIbTaThl, KDUTHUYECKU OIICHUBATH HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

YyMETh  TEPCHOCUTh  3HAHUS B  I[IO3HABATCIIBHYIDO M MPAKTUYECKyl0  objactu
JKU3HEAEATEILHOCTH,

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHUS;

CTaBUTH MPOOIIEMBI U 33]1a49H, JIOIYCKAIOIINE ATbTCPHATUBHBIC PCIICHUS;

B) paboTa ¢ uHpopmarueil:

BJIQJICTh HABBIKAMH ITOTYICHUS HHOOPMAIIMH W3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIIEHO
OCYIIECTBIISITh MOUCK, aHAIIN3, CUCTEMATU3AINI0 U UHTEPIIPETalui0 HH(OOPMAILIUK Pa3IMYHbIX BUIOB
1 GopM IIpe/ICTaBICHHUS;

UCIOJIb30BaTh CpeACTBa WH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHU3AIMOHHBIX 3a7ad C COONIOACHHEM TpeOoBaHUI
HPTrOHOMUKHU, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeskeHusl, MPABOBbIX M ATHUECKUX HOPM,
HOpPM MH(POPMAITMOHHOMN 0€30M1aCHOCTH.

2. OBnaieHNe YHUBEPCATHbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSAMU:

a) obmieHue:

OCYIIIECTBIATH KOMMYHUKAIIMK BO BCeX chepax KHU3HU;

pacro3HaBaTh HeBepOaIbHBIC CPEJICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COIMAILHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

BIIQJIETh PA3TMYHBIMU CITIOCOOaMM OOIICHHS M B3aUMO/ICHCTBHSI;

apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIE CUTYaIlUH;

Pa3BEepHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHasl IeITeIIbHOCTb:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/THON W WHIUBUAYAITBHON paOOTHI;

MPUHUMATD [ETH COBMECTHOW JESATENIbHOCTH, OPTraHU30BBIBATh U KOOPJAMHHUPOBATH JEHCTBUS
IO €€ JOCTUKEHUIO: COCTAaBJIATh IUIAH JACHCTBUM, paCIpPEeNeATh POJIA C YIETOM MHEHUN YYaCTHUKOB
00CyXJaTh pe3ylbTaThl COBMECTHOU paboThI;

mpeJyiaraTh HOBBIE IPOEKTHI, OIEHUBATH HJIEH C TO3WIIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIMHHUPOBAThH M BBITOJHATE pPabOTy B YCIOBUSAX pEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

OCYIIECTBJISTh MMO3UTUBHOE CTPATETUUECKOE MOBEJCHNE B PA3IUYHBIX CUTYAIIUSIX, MIPOSIBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.



3. OBnazieHe YHUBEPCAIBHBIMH PETYISTUBHBIMU JCHCTBUSMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIHO OCYIIECTBIIATH IMO3HABATEIbHYIO JESTEIbHOCTh, BBIIBISATH MPOOIEMBI,
CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 337aYd B 00pa30BaTEIbHOM JEATEIbHOCTH M >KU3HEHHBIX
CUTYaIHAX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHHMs HPOOJIEeMbl C YYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEAIOUTEHU;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHHMIO M IPOSIBICHUIO LIMPOKON SPYyIULUH B pa3HbIX 00IACTIX
3HaHMH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTH KOPPEKTHBBI B JESTEIHHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSM;

BJIQJICTh HAaBBIKAMHU IMO3HABATEIHHON peQIIeKCHN KaK OCO3HAHMS COBEPIIACMBIX NEHCTBHU H
MBICIIUTENBHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUI;

WCTIOJIH30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, Ipeanoarainii chpopMUPOBAHHOCTS!

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh IMOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIMOHAILHON Cephbl, ObITh YBEPEHHBIM B ce0€;

caMOpEryJIMpOBaHMsl, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE IIOBEJICHHE, CHOCOOHOCTh aJaNTHPOBATHCA K SMOLMOHAIBHBIM HM3MEHEHUSIM M IPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOUIEH CTpeMJIEHHE K JOCTHKEHMIO ILIeJM U yCIexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOS U3 CBOMX BO3MOXKHOCTEH;

COLIMAJIHBIX HaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBATh OTHOLIEHHS C JPYTMMHU
JFOIbMU, 3200THTHCS, IPOSIBIISITh MHTEPEC U pa3pemiaTh KOH(INKTH;

I') IpUHATHE ce0s U IPYTUX JIIOJeH:

MIPUHUMATH €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIIOJeH pU aHaJIN3e pe3yabTaToOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MIPaBO U MPABO APYTHUX JItOJIeH Ha OMIMOKH.

VYuuteiBas crenu@uKy mpeamera, MeTalpeIMEeTHbIE pe3yabTaThl B MPOrpaMMe KOHKPETH3UPOBAHbI
KaK:

M1 - ymeHue ompeAensTh LENu NeITeIbHOCTH, 3a/aBaThb HapaMeTpbl U KPUTEPUU UX
JOCTIKEHUS;

M2 - yMeHue BHOCUTh KOPPEKTHBBI B JESATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YIHTATOB
IEIISIM, OIIEHUBATh PUCKHU TIOCIIEJCTBHIA ACATEIBHOCTH;

M3 - BiageHHe HaBbIKAaMM Y4eOHO-HCCIENOBATEIbCKOW W MPOEKTHOM JeATeNbHOCTH,
HaBbIKaMU pa3perieHus npoosiem;
M4 - cnocoOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHHS

NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB ITO3HAHHS,

M5 — cnocoOHOCTh BBISBIISATH NMPUUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJM3UpOBaTh 3aj]ady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOJUTh apryMEHTHI JUIS JJOKa3aTelIbCTBa CBOMX YTBEPKICHUH,
3aJaBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

M6 - crmocoOHOCTh aHAIM3UPOBATH IIOJNYYCHHBIE B XOJE PEHICHUS 3adadd Pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

M7 - crtocOOHOCTB BBHIJIBUTATh HOBBIE UCH, IPEJIaraTh OPUTHHAIBHBIC MTOIXOIBI H PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33aYHl, JOMYCKAIOIIUE aTbTePHATUBHBIE PELICHUS;

M8 - BiageHWe HaBBIKAMH TMIOJNy4eHHS WH(OpMAIMM W3 HMCTOYHHKOB pa3HBIX THIIOB,
CIOCOOHOCTh CaMOCTOSITETILHO OCYILIECTBISATH MOKMCK, aHAIU3, CUCTEMATH3allMI0 U MHTEPIPETALUIO
MH(pOpPMAINY Pa3IUYHBIX BUAOB U (POPM IIPEACTABICHHS;

M9 - cnocoOHOCTP OCYHIECTBIATH KOMMYHHKAIlMM BO BceX cdepax  KHU3HH;



apryMEHTHPOBAHHO BECTH JMAJIOT, YMETh CMATYaTh KOH(IMKTHBIE CUTYalluU; Pa3BEPHYTO U JOTHYHO
u3JaraTh CBOIK TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

M10 - cmnocoOHOCTh TOHMMATh M HCIOIb30BaTh IPEUMYIIECTBA KOMAHIHOW U
UHAUBUAYAJIIbHOM palbOoThl; NPUHUMATh L€ COBMECTHOM JESTEIbHOCTH, OpPIaHU30BBIBATh MU
KOOpJMHUPOBATh AEUCTBUS MO €€ JOCTUIKEHHUIO: COCTABIATH IIaH JEUCTBUM, pacCHpenesaTh poJiu €
y4€TOM MHEHHUH YYacCTHUKOB OOCYXIaTh pe3yJbTaTbl COBMECTHOW paloOThbl; mpeanaraTb HOBBIE
IPOCKTHI, OLIEHUBATh HJAEU C TO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH,
OCYILECTBIIATh ITO3UTHBHOE CTPATErMUECKOE IIOBEJAECHUE B pa3IMYHBIX CHUTYalUsAX, HPOSBIATh
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

M11 — yMeHue caMOCTOSITEILHO COCTaBIIATh IUIaH PELICHUs IPOOJIEMBbI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U ITPENIIOUTEHU;

M12 - cmnocoOHOCTh JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBHI B
JeSITENIbBHOCTh, OLIEHUBAThb COOTBETCTBUE PE3YJIbTATOB LIEJSAM; BIIAJETh HaBbIKAMM I[103HABATEIbHOMN
pedeKkcu Kak 0CO3HaHMsI COBEPLIAEMBbIX JEHCTBUI M MBICIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMI; MCIIOJIb30BaTh MPUEMbI Pe(IICKCHH TS OIICHKH CUTYaIlH, BBIOOpAa BEPHOTO PEIICHUS;

s hopMHpOBaHUs ATUX PE3YIbTATOB Y 00ydaromuxcs (GOpMUPYIOTCS YHUBEpCAIbHbIE
y4eOHbIe ICUCTBUS:

PerynsatuBHbie

- TPUHUMATH U COXPAHATH Y4eOHYIO 33124y,

- YUUTBIBATh BbIEJICHHBIE [IPEI01aBaTeNIeM OPUEHTHPHI ACHCTBUS B HOBOM y4eOHOM
MaTepuaie B COTPYIHUYECTBE C IIPENoaBaTesieM;

- IUTAHUPOBATh CBOM JICHCTBUS B COOTBETCTBUHU C ITOCTABICHHOM 3a/1aueil 1
YCIIOBUSIMU €€ pealin3alliy, B TOM YHCJIe BO BHYTPEHHEM IUIAHE;

- YUUTBIBAaTh YCTAHOBJIEHHBIE PAaBUJIA B INIAHUPOBAHUU U KOHTPOJIE CII0C00a
peleHus;

- OCYILECTBIISATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb [0 Pe3yibTaTy (B ciiyyae
paboThl B MHTEPAKTUBHOM CpeJie MOIb30BaThCS peakluel CpeIbl PeIieHUs 3aJauH );

- OLIEHUBATh MPABUIILHOCTH BHITIOJIHEHUS IEHCTBHSI HA YPOBHE aJIeKBaTHOM
PETPOCIEKTUBHOM OLIEHKH COOTBETCTBHUS PE3YJIbTAaTOB TPEOOBAHUSAM JAHHOM 3a4a4u U
3aJa4uHoi 001acTH;

- aJIeKBaTHO BOCIIPUHUMATh IIPEJJIOKEHHS U OLICHKY ITpenojaBaTesiell, TOBapHuIleH,
ponUTENer U APYTUX JIOJEH;

- pa3nuyath cnocod U pe3yabTaT IeUCTBUS;

- BHOCUTbh HEOOXO/IMMbIE KOPPEKTUBBI B AEHCTBHUE MOCIIE €r0 3aBEPIIECHUS HA OCHOBE
€ro OIIEHKH U y4yé€Ta XapaKTepa CIIeIaHHbIX OLIMOOK, NCIOJIb30BATh MPEAJIOKEHUS U OLIEHKH JJIs
CO3/IaHUsI HOBOrO, 0OJee COBEPLIEHHOTO pe3yibTaTa, HCIOJIb30BaTh 3amuch ((UKCAIHMIO) B
uudposoit hopme Xoma W pe3yNbTATOB pEIICHUs 3aJaud, COOCTBEHHOM 3BydYalled peyd Ha
PYCCKOM, POJIHOM ¥ MHOCTPAHHOM SI3bIKaX.

ITo3HaBaTenbHbBIE

- OCYILIECTBIISATh IMOMCK HEoO0X0oauMoW HHQOpMaIMM A BBINOJIHEHUS Y4eOHBIX
3aJJaHUN C HCIOJIb30BAaHHWEM Y4e€OHOM JIUTepaTypbl, SHIUKIONEANH, CIPaBOUYHUKOB (BKIIIOYast
AIIEKTPOHHBIE, LU(POBBIE), B OTKPHITOM HH(POPMAIMOHHOM IPOCTPAHCTBE, B TOM YHUCIE
KOHTPOJIMPYEMOM npocTpaHcTBe HTepHeTa;

- OCYLIECTBIATH 3alUCh ((pHUKcalnio) BEIOOPOUHON MH(POpMAIUK 00 OKPYKAIOLIEM MHpE U O
cebe caMoM, B TOM YHCIIE ¢ TOMOIIbio HHCTpyMeHToB UKT;

- HCIIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, B TOM 4YHCIE MoOJenu (BKIOYas
BUPTYaJIbHbIE) U CXEMBbI (BKJIIOYAsl KOHIENTyalIbHbIC) I PEIICHUs 3a]1a4;

- CTPOUTH COOOIIEHUS B YCTHOM U MMCbMEHHOHN (opme;

- OpPUEHTHPOBATHCS Ha pa3HOOOpa3ue crocoOOB pelIeHUs 3a/1ay;

- OCHOBaM CMBICIIOBOT'O BOCIPHUATHUS XYJ0KECTBEHHBIX U MO3HABATEILHBIX TEKCTOB, BBIJCIAThH
CYIIIECTBEHHYIO MH(OPMAITUIO U3 COOOIICHH pPa3HBIX BUOB (B TIEPBYIO OYEPEIbh TEKCTOB);

- OCYLIECTBIATH aHAIW3 OOBEKTOB C BBIJICJICHUEM CYIIECTBEHHBIX M HECYIECTBEHHBIX



IPU3HAKOB;
- OCYUIECTBJIATh CUHTE3 KaK COCTaBJICHHE 1IeJIOr0 U3 4acTeil;
- TPOBOAMTH CPABHEHHE, CEPHALINIO U KITACCU(PHUKAIHIO 110 3aJaHHBIM KPUTEPHUSIM;
- YCTaHaBIMBaThb IPUUYMHHO-CJIECICTBEHHBIE CBA3H B U3y4aeMOM KpPYyTe SIBICHUH;
- CTpPOUTH pacCyxaeHusi B (popMe CBS3UM MPOCTBIX CYKICHHH 00 OOBEKTE, €ro CTPOCHHH,
CBOWCTBax U CBS3X;
- 00001maTh, T. €. OCYIIECTBIISATh T€HEPAIM3ALUIO U BBIBEJCHHUE OOLIHOCTH VIS IIEJIOr0 psia
WIN KJacca €IUHUYHBIX OOBEKTOB HAa OCHOBE BBIJICJICHUS CYIIHOCTHOMN CBSI3H;
- OCYLIECTBIATH MOBEACHUE MOJI MOHATHE HA OCHOBE PACIO3HABaHHMS OOBEKTOB, BBIJICICHUS
CYLIECTBEHHBIX ITPU3HAKOB U X CUHTE3a,;
- yCTaHaBJIMBaTh aHAJIOTUU;
- BJIQJETh PSJIOM OOIIMX MPUEMOB PEIICHUS 3a/1a4.
KoMMyHUKaTUBHBIE
- aJIeKBaTHO MCIIOJIb30BaTh KOMMYHUKATHBHbBIC, HpPEXJIE BCEro pedeBble, CPEACTBA IS
pelIeHHs pa3IMYHbIX KOMMYHUKAaTUBHBIX 3a/lad, CTPOUTb MOHOJIOTMYECKOE BBICKAa3bIBaHUE (B
TOM YHCJI€ COTIPOBOXK/IAsi €r0 ayJMOBU3YaJIbHOM MOJAEPIKKOM), BIaIeTh JUATIOTHYECKOM hopmoii
KOMMYHHUKAIMH, UCIOJIb3Ysl B TOM uucie cpeactBa U MHCTpyMmeHThl UKT u aucraHumoHHoro
0OIIIEHH;
- JIOIIyCKaThb BO3MOXHOCTb CYIIECTBOBAHUS Y JIIOJIEH Pa3JIMYHBIX TOUEK 3pEHUS, B TOM YHCIIE
HE COBIMAJIAIOIINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCA Ha MO3ULUIO MapTHEPA B OOIIEHUH U
B3aUMOJCHCTBUM;
- YYUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPIMHALMN PA3JIMUHBIX TO3ULUIH B
COTPY/AHUYECTBE;
- (opmynupoBaTh COOCTBEHHOE MHEHHUE H TTO3HIIUIO;
- JI0roBapUBaThbCs U MPUXOAUTH K O0ILEMY PELICHUIO0 B COBMECTHOH 1€ TEIbHOCTH, B TOM
YHCJIE B CUTyallul CTOJIKHOBEHHSI HHTEPECOB;
- CTPOMTbH MOHATHBIE JJI NapTHEPA BHICKA3bIBAHMS, YUUTHIBAIOIINE, YTO MAPTHED 3HAET U
BUJIMT, a YTO HET;
- 3aJaBaTh BOIIPOCHI;
- KOHTpPOJIUPOBATh JIeHCTBUS NapTHEPA;
- HUCHOJIB30BaTh PeUb JJIS PETYIISIUN CBOETO AEHCTBHS;
- aJIeKBaTHO  MCIIOJIb30BaThb  pEuYeBbIE  CpPEACTBA  JUIsl  PELIEHHS  Pa3IUYHBIX
KOMMYHHMKaTHUBHBIX  3a/lad, CTPOUThb  MOHOJIOTUYECKOE  BbICKA3bIBAaHUE,  BIAJETh
JTUAIOTUYECKOM opMoii peun.

®opmuposanne Y'Y /[ npoBOAUTCS IPU MOMOLIY PEIIEHUS CIEAYIOMNX TUIIOBBIX 3a/1a4:
- MOJUIUCUUIUIMHAPHBIE U METalpeAMETHbIE MOrPy>KEHHs] U HUHTEHCUBBI;
- MeToJoJiorndyeckue U pumocopckre ceMuHaphI;
- ydueOHO-HUccienoBaTeabckas paboTa 00yJaromuxcsi, KOTopast pernoaaracT BIOOp TEeMaTUKU
UCCIIEIOBaHMs, CBI3aHHON C HOBEHITMMHU JJOCTH)KEHUSIMU B 00JIACTH HAyKH U TEXHOJIOTHIA;
- KOMITJIEKCHBIE 3a/1ayM, HAlpaBJCHHbIE HAa pPEUICHHE aKTyalbHBIX MPOOJeM, JIekKallux B
OnmkaiineM OyayiieM oOyJaromuxcs: BbIOOp AaibHeel o0pa3oBaTeibHON WK pabodei
TPAeKTOPHH, ONPEIEICHNE KU3HEHHBIX CTpaTeruil 1 T.11.;
- TIOJIy4eHHe MPEeIMETHBIX 3HAaHUH B CTPYKTYpaXx, albTePHATUBHBIX 00pa30BaTEIbHOM
OpraHM3aliy: y4acTHe B JUCTAHIIMOHHBIX KOHKYpCaX U OJUMIIHNA/aXx;
- CaMOCTOSITEJIbHOE OCBOCHUE IJ1aB, PA3JIENIOB M TEM yUeOHOI 0 MpeIMeTa;
- CaMOCTOSITENIbHOE B3aUMOJIEHCTBUE C HICTOYHUKAMH PECYPCOB: HH(POPMAIIMOHHBIMU
UCTOYHUKAMU, (POHAaMU, NIPEJICTABUTEISIMUA BIACTH U T.IL.;
- CaMOCTOSITeNIbHOE YIPaBJIEHUE PeCypcaMu, B TOM YHCJIe HEMaTepUATbHBIMH;
- TIpe3eHTalus Pe3yJbTaTOB MPOEKTHOIN paboThl Ha Pa3MUYHBIX 3TANax ee peaan3aluu

IIpenmeTHbIe pe3yJIbTAThI
TpeGoBaHusT K TPEAMETHBIM pE3yJIbTaTaM OCBOCHHsI 0a30BOro Kypca y4eOHOTro mpeameTa



OOI1.07 Mamemamuxa.

I11- BJIaACHUC MCETOJaMH  O0Ka3aTCjIbCTB, aJropuTMaMu pCHICHUA  3aJdad; YMCHUC
(I)OpMy.]II/IpOBaTL OIpCACIICHNA, aKCUOMbBI U TCOPCMBbI, NPUMCHATL HUX, MPOBOAWUTL JOKaA3aTCJIIbHBLIC
pacCyKaAC€HUA B XO0A€ PCUICHUSA 3a/1a4,

[12 - ymeHnue onepupoBaTh MOHATUAMU: CTEICHb YHCIA, JIOTapU(M YnciIa; yMEHUE BBIIOIHATh
BBIUMCIICHHE 3HAa4eHUH M [peoOpa3oBaHUs BBIPAKEHHM C€O CTENEHAMH M Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAKCHU;

I13 - yMeHue omnepupoBaTh MOHATUSAMU: pallMOHAJIBHBIE, UPpPALMOHAJIbHBIC, [10KA3aTEJbHBIE,
CTEINEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[14 - ymenue omepupoBaTh MOHSATHAMU: (YHKLHWS, HENpepbiBHAs (YHKIHS, MPOU3BOJHASA,
nepBooOpasHasi, OIpeleIeHHbI HHTErpai; YMEHHE HaxOIUThb IPOU3BOJAHBIE 3JEMEHTapHBIX
(GyHKIMI, UCIONB3YSl CIIPABOYHbIE MaTEpUasIbl; UCCIENOBATh B NPOCTEHIINX ciydyasx (QyHKIUU Ha
MOHOTOHHOCTb, HAaXOJUTh HauOOJbIINE W HaUMEHbIIWE 3HaueHHs (YHKIMM; CTpPOUTh IpapuKu
MHOT'OWICHOB C HMCIOJIb30BAaHUEM allllapaTa MaT€MaTU4YeCKOr0 AaHAIN3a; IIPUMEHATH IPOU3BOIHYIO
IpU PEUICHUH 33/1a4 Ha JIBWKCHME; pellaTh NPaKTUKO-OPHUEHTUPOBAHHbIE 33Jjaul Ha HauOOJIbIINE U
HaVMEHBIIINE 3HAYCHM], HA HAXO0KJICHHUE ITyTH, CKOPOCTU U YCKOPEHHS;

I15 - ymeHue omnepupoBaTh MOHATHUAMH: pallMOHAJIbHas (YHKLHA, MOKa3zaTelbHass (yHKIMS,
cTeneHHass (QyHKUus, Jorapudmuyeckas (QyHKIUS, TPUTOHOMETpPUUYECKHE (QYHKLIUH, OOpaTHbIE
(GyHKIMU; YMEHUE CTPOUTH rpaduKu M3y4eHHBIX (DYHKIIHIA, HCIOIB30BATH TPAPUKH NPU W3YUYCHUH
IPOLIECCOB M 3aBUCUMOCTEH, NMPH PpEIIeHUM 3aJad M3 JAPYruX Yy4eOHbIX NpEeAMETOB M 3ajad U3
peabHOM ’KU3HU; BhIpaXKkaTh (POpMyJIaMU 3aBUCUMOCTH MEX/y BETUUUHAMU;

I16 - ymeHue periate TEKCTOBBIE 3aJjaud Pa3HBIX THUIIOB (B TOM YHMCII€ HA MPOLEHTHI, AOJIU U
4acTH, Ha JBM)KEHUE, paOd0OTy, CTOMMOCTb TOBapOB U YCIIYT, HAJIOTH, 33J1a4u U3 00JIAaCTH yIpaBIICHUS
JUYHBIMU U CEMEHHBIMM (PMHAHCAMH); COCTABJIATH BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U HX
CHCTEMBI 110 YCJIOBUIO 3a/1a4M, UCCIIEOBATh IIOJIyY€HHOE PEIEHUE U OLEHUBATh NPAaBIONOA00HOCTh
pe3yJIbTaTOB;

I17 - ymeHue onepupoBaTh MOHATUSMU: CpeHEe apupMETHUEeCKOoe, MeauaHa, Haubosbllee U
HalMEHbIIIee 3HaYEeHHUs, pa3Max, JTUCIEepPCHs, CTaHIapPTHOE OTKJIOHEHHE YHMCIOBOro Habopa; yMeHHe
U3BJIEKATh, WHTEPIPETHPOBATh HHPOpPMAIUIO, NPEICTABIECHHYIO B TablMlax, Ha JguarpaMmmax,
rpaukax, OTpaXarollyl0 CBOWCTBA PeaIbHBIX MPOLIECCOB U SBJICHUMN; MPECTABIATh HH(POPMALIHIO C
MOMOIIbIO TAOJIUI] U JUarpamm; UCCIIEJ0BaTh CTATUCTUYECKHUE IaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM
rpau4ecKux METOJI0B U DJICKTPOHHBIX CPECTB;

18 - ymeHue onepupoBaTh MOHATUSIMU: CIIYYalHBIA OMBIT U CIy4alfHOE COOBITHE, BEPOSITHOCTh
CIIY9aifHOTO COOBITHSI; YMEHUE BBIYHCIIATH BEPOSTHOCTH C HCIIOJIB30BAHHEM I'papHUECKUX METOJIOB;
MPUMEHSTHh (POPMYITBI CIOKEHHSI B YMHOXKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (PAKThI U (HOPMYIIBI
IIPH PEIICHUM 33J1a4;, OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMU; YMEHHUE MPHUBOJIUTH MPUMEPHI MPOSBIEHUS 3aKOHA OOJBIIMX YHUCENT B MPUPOTHBIX H
OOIIECTBEHHEBIX SIBJICHUSX;

II9 -  yMmeHue omnepupoBaTh MOHATUAMHU: TOYKA, IMpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIN yroJl, CKPELIMBAIOIINECS TPSIMbIE, MAPAIICIbHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX U
IUIOCKOCTEM, YToJI MEXAY MPSIMBIMHU, YTOJl MEXY NPSAMOH U INIOCKOCTHIO, YTOJI MEXKAY IIIOCKOCTSIMU,
paccTosiHME OT TOYKH JO IUIOCKOCTH, pPAacCTOSHUE MEXKIY MPSIMBIMU, PACCTOSIHHUE MEXIY
IUIOCKOCTSIMH; YMEHHE HCHOJb30BaTh IPH pEIICHUHM 3aJad4 HW3y4YeHHbIe (AKTBl U TEOPEMbI
IUTAaHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEr0 MUPa;



IT10 - ymeHue omepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, CEYCHHE MHOTOTpPaHHHKA, KYO,
napajuiefienunes, npu3Ma, nupamuaa, (Gurypa u MoBEepXHOCTb BpallleHUs, LHMUIUHAP, KOHYC, IIap,
cdepa, ceuyeHus GpUrypsl BpaleHHs, IOCKOCTh, Kacaromascs: cepsl, MWIMHIPA, KOHYCa, TUIOMAIb
MOBEPXHOCTH TMHpPaMUJbl, TMPU3MBI, KOHYca, ULWIMHApA, I[Uomaab cdepsl, o0beM KyoOa,
IPSIMOYTOJIBHOTO MapajliesieNuIeia, NUPaMUIbl, MPU3MbI, LWIMHIpA, KOHYca, IIapa; yMEHHE
n300paxkaTb MHOTOTPAaHHUKM M TIOBEPXHOCTH BpAIllEHUS, MX CEUYEHUS OT PYKHU, C IOMOIIBIO
YEpTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CpEACTB; YMEHHUE paclo3HaBaTb CHUMMETPHUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATDH MTPABUJIbHBIE MHOTOIPaHHUKH;

I111 - ymenue omepupoBaTh MOHATUSAMH: JBM)KEHHE B MPOCTPAHCTBE, MOJO0OHBIE (PUTYpHI B
MIPOCTPAHCTBE; HCIIOJIb30BATh OTHOLICHHE ILUIOLIAJACH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX (UTYD
IIPU pELICHUH 33/]a4;

[112 - yMmeHHe BBIYUCIATH T'€OMETPUYECKHE BEIWYMHBI (UIMHA, YTOJ, IUIOHIa/lb, OOBEM,
IUIOIIAAb MOBEPXHOCTH ), UCIIOJIB3YS N3YUYEeHHBIE ()OPMYIIBI U METOIBI;

I113 - ymeHue onepupoBaTh HNOHSTUSIMU: MPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPJIMHAThI
TOYKHU, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAILIPHOE IIPOMU3BEIEHUE, YrOJI MEXKAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOIIBIO H3YYEHHBIX ()OPMYIT KOOPIUHATHI
CepEeIMHBI OTPE3KA, PACCTOAHUE MEKIY ABYMs TOUKAMU;

[114 - ymenue BbIOMpaTh NOAXOIANIMM U3YYEHHBIN METOJ JIsl pelLIeHUs 3aJaul, paclio3HaBaTh
MaTeMaTHueckue (pakTbl U MaTeMaTHUYECKHE MOJIENIM B MPHUPOJHBIX U OOIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; YMEHHME IPHUBOJIUTH IPUMEPHl MATEMAaTUYECKUX OTKPBITUNA POCCHMCKOM M MHUPOBOU
MaTeMaTHYECKON HayKH.



3 TEMATUYECKOE INTAHUPOBAHUE U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

HanmenoBanme Copaepxxanue yuyeOHOro marepuasa u GopmMbl OPraHU3aANMUM 1eSITeTbHOCTH O0bem Koambt
pasaeioB o0yvyarumuxcst B yacax pe3yabTarTo
U TeM B OCBOCHUS
(010)11
1 2 3 4
Pa3nen 1. Anreopa. 112
Coaep:xxanue yueOHOro MaTepuaJia JI1, M6, M8,
Tema 1.1.BBexenye. 1| Maremaruka B HayKe, TEXHUKE, DKOHOMHUKE, HH(GOPMAIMOHHBIX TEXHOIOTUSX U 2 MI11, 112, 1114
MPaKTUYECKOU JeaTenbHOCTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKHU [IPU OCBOCHUU
npodeccuii CI1O u cnermansrocteii CII1O.
Coaep:xxanue yueOHOro MaTepuaJia
1| Uensie n panponansueie uncna. Jleficreurensupe wicna. Ipubimkennsie 2 JI1, J14, 112
BBIYMCIICHHUS.
@DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS.
Tema 1.2.
PaseuTHe IIpakTHYecKkHue 3aHATHA
OHSTHA 0 TACIE. 1 ApudmeTrnueckue AeHCTBH HAJl YUCIaMH, HaXOXKICHUE MPUOIMKEHHBIX 3HAYSHUH 4 JJ14, M11, 113
BEJIMYMH U TIOTPEUTHOCTEN BBIUMCICHU (a0COTIOTHON U OTHOCUTEIHHOMN ), CPaBHEHUE
YHUCJIOBBIX BBIPAKEHUH.
) [IpeobOpazoBanme paniMoHaILHBIX BeIpaXeHHUH. [I[puMenerne GopMyn COKpameHHOTo
YMHOXEHHUS. Pernienne panroHaabHbIX YPaBHEHUN U HEPABEHCTB. 4 JI4, M11, 113
Tema 1.3. Dynknuu Copaepxxanue y4eOHOIo MaTepuasa
U rpagukm. 1 Oyaknuu. OONacTh ONpENeNeHUuss W MHOXKECTBO 3HA4YeHWH; Tpaduk (yHKINH,
noctpoenue rpadhukoB GyHKINHN, 3aJaHHBIX Pa3IMYHBIME CIIOCOOaAMHU.
CgoiictBa (yHKIHHM. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHHYCHHOCTb,
nepuoIu4HOCTh. CriocoObl 3a7jaHus (QYHKIIHH.
[TpomexyTku Bo3pacTaHuss M yObIBaHHs, HauOoiblllee U HaWMEHbIIEE 3HAYCHUS,
TOYKH JKcTpemyMa. [paduueckas wunTepnperamus. [Ipumepsl (QyHKIIMOHATBHBIX 6 713, M1

3aBHCHMOCTEN B peaslbHbIX MpOIleccax U sIBICHUAX. ApudmeTnyeckue onepanuu Haj




¢ynkuusmu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.
CnoxHast GyHKIHS (KOMIIO3UITUSA).
OOpatupie  pynkuuu. OOmacTh ompenencHUss W 00NacTh 3HAUYECHUH OOpaTHOM

dbyakuuun. ['paduk odpaTHO HYHKIINUH.
[TpeoOpasoBanus rpadukoB. [lapamiensHbIid IEPEHOC, CHMMETPHS OTHOCHTEIHHO

ocen

KOOPJMHAT U CUMMETPUs OTHOCUTEIILHO Hayalla KOOPAUHAT, CHMMETpUs
OTHOCHTEJIBHO IIPSIMOM Y = X, PACTSYKEHUE U CKATUE BJOJIb OCEH KOOPAMHAT.

IIpakTH4yeckue 3aHATHS

1

[Tpumeps! 3aBHCUMOCTEH MEXAY MEPEMEHHBIMU B PEAIbHBIX MPOIECcCax U3 CMEKHBIX
muctumiuH. Onpenenenve (Qynkuuid. [loctpoenune u ureHue rpadUKoB (QYHKIIMIA.
UccnenoBanue ¢pynkmuu. CBOMCTBA TMHEHHOM, KBaAPATHYHOW, KyCOUHO-TMHEWHOW U
npobHo-nuHelHo  ¢yHkuui. HempepeiBHble © — mepuoAuueckue  (QyHKIIHH.
[IpeoOpazoBanus rpaduka Qyaknun. ['apmoHmyeckue KoseOanus. [IpukiamaHbie
3a/1a4H.

10

J17, M3 M11,
T4

Tema 1.4. Kopnu,
CTEeNeHH U JIOTapu(PMBbI.

Conep:xanue yueOHOro MaTepuaJia

1

Kopuu u crenenn. KopHu HaTypanbHOM CTENEHM W3 4YHMCIa U HMX CBOMWCTBA.
HppauroHanbHbIEe ypaBHEHMUS.

CreneHn C palMOHAIbHBIMM  TOKa3zaTensiMU, UX cBoiictBa. CrTeneHun ¢
NEUCTBUTEIbHBIMUA ~ TIOKa3zatensmMu. CBOICTBA CTENEHUW C  JIEUCTBUTEIBHBIM
nokazareneM. [TokazarenpHas pynkuus. [TokazaTrenbHble ypaBHEHHS 1 HEPABEHCTBA.
Jlorapucm. Jlorapupm uumcina. OcCHOBHOE  JIOTapU(PMHUUECKOE  TOXKACCTBO.
Jecsatuunble U HaTypanbHble Jorapudmel. [IpaBuna geiictBuit ¢ morapudmamu.
[lepexon xk HOBOMYy ocHOBaHuI0. Jlorapupmuyeckas pynkuus. Jlorapupmudeckue
YpaBHEHUS U HEPABEHCTBA.

10

JI4, 111, 112

[IpakTuyeckue 3aHATHS

1

Beruncnenue u cpaBHeHUE KOpHEW. BollnonHeHue pacueToB ¢ paaukanamu. Pemenue
HMPPALMOHAIBHBIX YPABHEHUM.

J14, M2,
M7, T15,
116

HaxoxneHnne 3HauyeHnil CTENEHEN ¢ pallMOHANIBHBIMU MTOKa3atesiMu. CpaBHEHHE

crereHeil.  [IpeoOpazoBaHMsl ~ BBIpOKEHHM,  COAEPXKAIIMX  CTEICHHU.
Pemmenne

[OKa3aTeJIbHbIX YPAaBHEHUN U HEPABEHCTB.

J14, M2, M7,
I15, I16




Haxoxnenue 3HaueHuid jorapudma 1O MPOU3BOJILHOMY OcHOBaHuIo. Ilepexox ot

OJHOIO  OCHOBaHMA Jorapupma kK  apyromy. CpaBHeHHE  JOrapuQMoB. T4, M2, M7,
JlorapugmupoBanue 1 NOTEHIIMPOBAHUE BHIPAKCHUH. 115, 116
Pemenue norapupmMudeckux ypaBHEHUH U HEPABEHCTB.
Conep:kanue y4eOHOT0 MaTepuaJia
1| Papuannas mepa yria. CUHyC, KOCUHYC, TAHI'€HC U KOTAHI'€HC yIJla. 3HaKU CUHYCa,
Tema 1.5. KOCHHYCa, TAHI€HCA U KOTAHI'€HCA 10 YETBEPTSIM.
OcHoBbBI OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
TPUITOHOMETPHH ®opmyitsl npuBeaeHuss. PopMyiibl cinoxkeHns. Popmysiel IBOWHOTO yriaa. @opMyiibl M9, 1
IIOJIOBUHHOTO YTJIa.
[IpeoOpa3oBanne CyMMBI TpPUTOHOMETPUYECKHX (YHKIUH B IPOU3BEICHHE
IIpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUUYECKUX
BbIpakeHUI. TpuroHomerpuueckue GyHKIUU, UX CBOWCTBA U
rpaduKH.
OO6nacTp ornpeneneHus: © MHOKECTBO 3HAUCHUI TPUTOHOMETPUYECKUX  (DYHKITHIA.
OO0patHble TpuroHoMeTpudeckue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTAHI'€HC U
ApPKKOTaHT€HC.
IIpocreiilre TPUroHOMETPUYECKUE YPABHEHUS.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUH OCHOBHBIX THIIOB.
[Ipocreiilne TPUrOHOMETPUYECKUE  HEPABEHCTBA.
IIpakTHYeckue 3aHATHA
1| PaguanHBIi METOA U3MEPEHNUS YITIOB BPAILEHUS U CBSA3b C TPalyCHOM MepOil.
[Ipumenenue hopmyn uist npeoOpa3zoBaHUsl TPUTOHOMETPHUUECKHUX
BbIpakeHUil. [IpocTeinme TpUroHOMETpUYECKUE YPABHEHUS U HEPABEHCTBA. 12 JI8, M7,
Pemrenne TpuroHoMeTpUYECKUX YpaBHEHNN U HEPABEHCTB. I15
Conep:xanue yueOHOro MaTepuaJia
1| HocnenoBarenbHocTH. CrIOCOOBI 3a1aHUS M CBOMCTBA YHCIIOBBIX
Tema 1.6. Hauaua nocnenoBarenbHocTell. [lonsiTre o npenene nociegoBaTeabHOCTH. CylIECTBOBaHUE
MaTeMaTUu1eCcKoro Ipezieja MOHOTOHHOW OTpaHMUYEHHOM mociieioBareabHOoCTH. CyMMHpOBaHHE
aHa/M3a. ITOCJIEI0BATEIBbHOCTEM.
IIponsBoanas u e€ [TpouzBonnas. [ToHsATHE O MPON3BOAHON (PYHKIMH, €€ TeOMETPUUYECKHI U (PU3NIECKUN
NpUMEHEHHE. CMBICII. YpaBHEHHE KacaTenpbHOM K Tpaduky (yakmuu. [Ipom3BogHBIE CYyMMBI, 12, 111, 114

PasHOCTH, TMPOU3ZBCACHUA, YaCTHOIO. HpOI/ISBOI[HBIC OCHOBHBIX 3JICMCHTAPHBIX
¢byakumii. [IpomsBomHas cnoxxkHod (yHknuu. [IpumeHeHWe TPOM3BOAHOM K

UCCIICIOBAaHNIO (YHKUMH M mocTpoeHuio rpadukoB. Bospacranme u yObiBaHHe




(byHKIMH, COOTBETCTBHE BO3PACTaHUS U YObIBaHUS (DYHKIIMI 3HAKY TPOU3BOIHOM.

HpaKaneCRue 3aHATHUSA

1| Yucnosas MMOCJIEI0OBATEILHOCTh, CIIOCOOBI €€  3aJaHus, BBLIYMCICHUS
YJICHOB IOC/Ie0BaTeIbHOCTH. Haxoxaenue npenena

IIOCJIEJOBATEIILHOCTH.

[IpaBuna u popmynsl nuddepeHupoBanus, Ta0IMIA TPOU3BOIHBIX IEMEHTAPHBIX

GbyHKIHH.

MexaHW4YeCKU U TEOMETPUUYECKHI CMBICT IIPOM3BOIHON. Y paBHEHHE KacaTelIbHOH B

00111eEM BHJIE.

HccnenoBanmne pyHKIMH ¢ TOMOIIBIO TPOU3BOIHOM.

HaxosxaeHre HanOoJIbIIEr0 U HANMEHBIIETO 3HAUCHHUS

GyHKLIUU.

12

M2, M11, 1114

Tema 1.7. HuTerpan n
ero NpuMeHeHue.

Conep:xxanue yueOHOro MaTepuaJia

1| IlepBooOpa3nas u uHTerpai. [I[pumMeHeHre ONpeeIeHHOT0 HHTeTpaa Il HaX 03K ICHUS
TJIOIAIM KpUBOJUHEHHOM Tpanennn. @opmyna Hetorona—IJleitbnuma. [Ipumenenus
UHTEerpana B (pu3nKe U reOMEeTpHH.

JIe, 1114

IMpakTnyeckue 3aHATHS

1| HWurerpan wu mnepBooOpa3Has. Haxoxxnenue mepBooOpa3zHOW U
BBIYMCIIEHHE ONpeAeNIEHHOro nuTerpana. [lpumenenue nunrerpana as
BBIYUCIICHUSA (1)I/ISI/III€CKI/IX

BEJIMYMH U TUIOMIAAeH Guryp.

16

M1,
14

CamocrosiTeibHas padora.
Pabora ¢ yueOHOIi 1 cipaBOYHOM TUTEpaTypoil, paboTa ¢ KOHCIEKTOM JIEKIUH, peleHne
yIpakHEeHHH 1o 00pasily, MOAroToBKa pedepaToB U COOOIICHUH.

JI5, M11, TT14

Pazgen 2. KomOuHaTOpHUKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEI.

20




Tema 2.1.
Komo0unaropu
Ka.

Conep:xaHnue yueOHOIro MaTepuasa

1

OcHoBHBIE IOHATHS KOMOMHATOpUKH. [Tocuer uncna pa3menienuil, nepecTaHoBOK,
coyeranuii. @opmyna 6unoma Heiotona. CBoiicTBa OMHOMUHAIBHBIX KO (UIIEHTOB.

Tpeyronpuuk [Tackans.

J1, 1114

HpaKaneCRne 3aHATHSA

1

[IpaBuia komObuHatopuku. Pemenue koMmOMHATOPHBIX 3ada4. Pazmernienus,
COUYETaHUS

" IEPECTaHOBKU. bunom HeroTona u TPEYIrOJIbHUK ITackans. HpI/IKJ'IaI[HBIC 3aJa4du.

JI9.M7,
MI11,IT8

Tema 2.2. DiieMeHTBbI
TeopuH
BEpPOSATHOCTEN U
MaTeMaTH4ecK

oii

CTATHCTHKH.

Coaep:xanue yueOHOro MaTepuaJia

1

CoOpbiTHe, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BeposiTHOCTEH. [loHsATHE 0
HE3aBUCUMOCTH cOOBITHH. JlMcKpeTHas cilydaiiHasi BEIMUMHA, 3aKOH €€ PacIpe/iesIeHHs.
UucnoBble XapaKTEPUCTUKU AUCKPETHOM CllydaliHOW Benn4yuHbl. [loHATHE O

3aKOHE OOJIbIINX YHMCEN.

[IpencraBnenne gaHHBIX (TaOIHUIIBI, TUATPAMMBI, TPa(QUKH), TeHEpaTbHAS
COBOKYITHOCTb,

BbIOOpKa, cpesiHee apupMeTnyecKoe, MeHaHa.

[TonsATHE 0 3a1a4aX MaTEeMAaTHYECKOW CTAaTUCTHUKH.

M8, T11, 117,
18

PAKTHYCCKUE 3aHATUHSA

[EEN

Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME
BepOsITHOCTEM. Bpluncnenne BeposTHOCTER. [IpencraBieHue YMCIOBBIX

naHHbIX. [IpuknaaHbie 3a1a4n.

JI9, M2,
18, 1114,
117

Pa3nea 3. 'eomerpus.

86

Tema 3.1. Ilpsimbie

Coaep:xanue yueOHOro MaTepuaJia

1

B3anMHOe pacnionokeHue IByX NpsMbIX B ITpocTpaHcTe. [lapamienbHOCTh MpsAMON U
mockocTH. [lapamnensHocTs mockoctel. [lepreHIuKynsapHOCTb PAMOU U
IJIOCKOCTH. [leprieHInKysip 1 HaKJIOHHAs. YTOJI MEXIY NMPSMON U IIIOCKOCTBIO.
JIByrpaHHBIN yroil. YToi MexXay II0CKOCTAMU. IlepneHiuKyIapHOCTD ABYX
IJIOCKOCTEM.

I'eomeTpuueckue npeodpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CUMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapamrensHoe npoekTupoBanue. I1nomans OpTOroHaaIbHON IPOEKIUH.

N3o00pakeHne npoCcTpaHCTBEHHBIX PUTYD.

10

JI3, M5, M9,
I19, 1114

4|

IIpakTH4eckue 3aHATHA




NPOCTPAHCTBeE.

1| BzauMHOE pacnosyioKeHUs NPSIMBIX. YTOJI MEXKIY MPSIMBIMU.

PacION0KEHNUH MPSIMOM U TIJIOCKOCTH.
Teopema o Tpex nepneHAUKyIsApax.
IIpu3Haky ¥ CBOMCTBA NMAapaJUICIbHBIX U IEPIEHIUKYIJIAPHBIX INIOCKOCTEH.

IIOCKOCTAMU, MCKY CKPCUINBAIOIIUMUCS IIPAMBIMU.

IMPOCKIIMKU MHOI'OYI'OJIbHHKA.

B3aumHoe pacnosnoxkeHue npsMbIX U IUIOCKOCTEW. [lepneHauKymnsip ¥ HakJIOHHas K
IUIOCKOCTU. YTOJd MeXAy MpsAMOM U IUIOCKOCTbIO. TeopeMbl O B3aWMHOM

Paccrossane ot TOukM J0 IIIIOCKOCTH, OT HpHMOI\/'I 0 INIOCKOCTH, PACCTOAHUC MCKIY

HapaJ'IJ'ICJ'ILHOG IMPOCKTUPOBAHUC U €TO CBOMCTBA. TeopeMa O IIomaau OpTOI‘OH&J’IbHOﬁ

14

JI3,M2M
5,ITL,IT10
, [114

CamocrosiTesibHas padora.
Pabora ¢ yueOHOI1 U clipaBOYHOM JUTEpATypOid, paboTa ¢ KOHCIIEKTOM JICKIUH, pelIeHne
yIpa)xxHEeHHH 1Mo 00pasily, HOAroToBKa pedepaToB U COOOIICHUH.

JI3,J15,M2,I11,
I110, 114

TeMma 3.2.
Koopaunartsl u
BEKTOPBI.

Coaep:xanue yueOHOro MaTepuaJia

1 [IpsmoyronbHas (IeKapToBa) CHCTEMa KOOPAMHAT B pocTpaHcTBe. Dopmyna
paccTOsHUS MEXAY ABYMS TOUKaMHU. Y paBHEHHUs Cephl, TNIOCKOCTH U IPSIMOH.
BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpoB. Cli0kKEeHHE BEKTOPOB. Y MHOKEHUE
BEKTOPA Ha 4KCi0. Pa3noskeHne BEKTopa 1o HallpaBJICHUAM. YTOJI MEXAY ABYMs
BekTopamu. [Ipoekuus BekTopa Ha ock. KoopaunaTs! Bektopa. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB.

JI3, M4, IT13

IIpakTH4eckne 3aHATHA

[EEN

Bexkropsl. [leiicTBus ¢ BekTopamu. [JekapToBa cuctemMa KOOPAUHAT B MPOCTPAHCTBE.

C BEKTOpaMH, 3aJlaHHBIMH KOOPJAWHAaTaAMH. CKaJ'ISIpHOG IMPONU3BCACHUC BEKTOPOB.
BeKTOpHOC YpaBHCHHC HpHMOﬁ U m1ockoctu. Mcronp3oBanue BCKTOPOB IIpU
A0Ka3aTeJIbCTBE TCOPEM

CTCPCOMCTPHU.

YpaBHEHHE OKPYKHOCTH, CPEPHI, MI0CKOCTH. PaccTosinue Mexay Toukamu. JleiicTBust

10

JI3, M12, 1114,
I113

CamocrosiTeibHas padora.
Pabora ¢ yueOHOIi 1 cipaBOYHOM TUTEpaTypoil, paboTa ¢ KOHCIEKTOM JIEKIUH, peleHne
yIpakHEeHHH 1Mo 00pasily, MOATr0TOBKa peepaToB U COOOIICHUH.

JI3, JI5, M12,
I114

Conep:xaHnue yueOHOIro MaTepuasa




Tema 3.3.
MHOrorpaHHuKH
U KpyIJble Teja.

MHuororpansabie yriibl. BITykiibie MHOTOTpaHHUKHU. [IpsMasi M HakJIOHHAs TpHU3Ma.
[IpaBunvhas npusma. [lapamtenenunen. Ky6. Ilupammnma. IlpaBwiibHas mnupamujia.
VYceuennas nupamuga. Terparap.

Cummerpu B KyOe, B apajijienenuriesie, B mpu3Me u B nupamuze. CeueHus Kyoa,
npu3Mbl ¥ tupamubl. [IpeacraBienne o npaBUiIbHBIX MHOTOIPAaHHHUKAX.

Hunuaap u konyc. YcedeHHblil konyc. OceBble ceUeHUs U CEYCHHUs], apalljiesIbHbIe
ocHoanuto.lllap u cepa, ux ceuenus. Kacarenpnas miockocts k chepe. O0beM u ero
n3mepenue. MaTerpanpHas popmysa oobema.

®opmyiel 00beMa KyOa, IPSMOYTOJIEHOTO MapajlIeNIeuIe 1a, IPU3MbI, IAIHHPA.
®dopmyibl 00beMa mupaMubl U KoHyca. DopMyIibl TUIOIAIU TOBEPXHOCTEH IUIUHAPA
u konyca. ®opmysl o0beMa 1mapa u miomaau chepsl.

[Tono6ue Ten. OTHOLIEHUS TUIOMIAAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TETI..

14

J1, M4, 111,
110
IT11

IIpakTHyeckue 3aHATHS

1

Pa3nnunble Bubl MHOrOrpaHHUKOB. VX M300paskeHus1, CeUeHUsI U pa3BEPTKHU.
CumMMeTpus Te BpallleHUs] 1 MHOTOI'paHHUKOB. Briuncienue miomaneit 1 00beMoB.

14

J14, M7, M10,
I111, 1112, 1114

CamocrosiTeibHas padora.

Pabota ¢ yueOHOM U crIpaBOYHOM IUTEPaTypOii, paboTa ¢ KOHCIIEKTOM JIEKIUH, peleHne
yIpakHEeHHH 1Mo 00pasily, MOAroTOBKa pedepaToB U COOOIIEHUH.

JI4, 11, TT12,
14

KoncynbTanun

IIpomexyTounas arrecTanus (3K3aMeH)

Bcero:

222

JI1s XapakTepUCTUKH YPOBHS OCBOCHMSI yU€OHOI0 MaTepualla UCIOIb3YIOTCS CIeyIoIue 0003HaYeHNU:
1. — o3HaKOMUTENBHBIH (y3HABaHUE paHee U3YUYEeHHBIX 0OBEKTOB, CBOMCTB);
2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIUHU UITH I10JT PYKOBOJCTBOM)
3. — IPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEITLHOE BBIMTOJHEHHE ACSITEITBHOCTH, PEIIeHUE TPOOJIEMHBIX 33/1a4)




4 YCJIOBUMSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne
JUis peanmu3anuu MPOrpaMMbl  Y4eOHOTO TpeaMeTa MPEeAYCMOTPEHO HAIUYHe CIIEIYFOIINX
CHeIHalIbHbIX TOMEIECHHI:
— Kabuner MaTemMaTHKU:

— OcHoBHOe o6OopymoBanue: Jlocka mnonkatHas; MynbTUMEIUHHBIA KOMIUICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel yuenudeckue npoiinbie; CTomn
npenoaasarens; CTynbs.

— Ilporpammuoe oGecneuenue: 1. Microsoft Windows 7 Professional (OOO
"ITacupux Kommeroreper ['pyn", T'K Ne55 ot 03.05.2011 r., mumensus Ne48467770 ot
06.05.2011 r1.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO '"Tlacuduxk
Komnerotepsr ['pyn", 'K
Ne254 o1 01.11.2010 r., munien3us Ned7549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBoOomnoe). 4. Adobe Acrobat Reader (cBoGomHOE).

4.2 UndopmanmnonHoe odecriedeHne peasn3amun NporpamMmmbl

JUis  peasMzane  MPOTrpaMMbl  ydeOHOro mpeamera OubOmuoreunwnii  ¢ouny BBIY
YKOMIUIEKTOBAH NI€YaTHBIMU U AJIEKTPOHHBIMU U3JaHUSIMHU.

OOyuaromuecs U3 4Kcla WHBAIWIOB U JIMIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBbS
oOecrieyeHbl IMEYaTHBIMM U DJIEKTPOHHBIMM  00pa3oBaTEeIbHBIMH  pecypcamMu B (opmax,
aJIaTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBbSL.
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ISBN: 9785090876452
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1. Tucun B.b., Kpemep H.III.. Maremaruka. [Ipaktukym: yueOHoe mocobue nis By3oB/ B.b.
['ucun, H. 1. Kpemep. - MockBa: UznarensctBo FOpaiit, 2023. — 204 c. - (Bricmiee obpa3oBanue). -
ISBN 978-5-9916-8785-0. - Tekcr: anexkrpounsiii. - URL: https://urait.ru/bcode/511699.

2. Kpemep H.III.. Matemaruka juist koyuemxkeii: yaeoHoe nocooue st CI1O/ H. 1. Kpewmep.
— 11-e m3a. - MockBa: MzmarensctBo IOpaiit, 2023. - 362 c.: un. - (Ilpodeccrmonansuoe
obOpazoBanme). -  ISBN  978-5-534-15601-0. -  Tekct:  osmektponHsii. -  URL:
https://urait.ru/bcode/511283



https://urait.ru/bcode/469825
https://urait.ru/bcode/469860
https://biblioclub.ru/index.php?page=book&id=687742
https://urait.ru/bcode/511699
https://urait.ru/bcode/511283

3. IlaBmouenko, lO. B. Marematuka : Y4eOHHMK M TPAKTHKYM JUISI CPEIHEro
npodeccuonaibHoro oopaszosanus / FO. B. I1aBmrouenko, H. I1I. Xaccan ; mon o6mieit pegakuueii FO.
B. IlaBntouenko. — 4-e u3j., nepepad. u gomn. — Mocksa : U3marensctBo IOpaiit, 2022, — 238 ¢. —
(TIpodheccuonansuoe obpazosanue). — ISBN 978-5-534-01261-3. URL.: https://urait.ru/bcode/489875.

DJIeKTPOHHBbIE pecypchbl

1. www.newlibrary.ru - HoBast 3yieKTpOHHast OMOIHOTEKA

2. www.edu.ru — deaepaibHbIi MOPTAT POCCUHCKOTO 00pa3oBaHuUs

3. http: //window.edu.ru/ - eauHOE OKHO JOCTYIA K HH()OPMAIMOHHBIM pecypcaM

4. www.fcior.edu.ru (MadopmanroHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MAaTEPUAIIBI)

5. www.school-collection.edu.ru (Enunas KOJJIGKIIMM U (POBBIX
00pa3zoBaTebHBIX pecypcoB).
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5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O ITPEJIMETA

KOHTpOJ'IB N OICHKa C(bOpMI/IpOBaHHOCTI/I JJMYHOCTHBIX, MCTAIIPCAMETHBIX W IMPECAMETHBIX

PE3YyIbTAaTOB OCYIICCTBIIAOTCA B COOTBETCTBUHU CO CIICAYIOIIMMU IMOKA3aTCIIAMU:

Pe3ysabTarnl 00yyeHus

OcHOBHbIE NOKA3aTeJIN OIIEHKH pe3yJibTara

Tema

OnenouHoe Cpeacreo

JInyHOCTHEBIE

JI1 - chopmupoBaHHOCTH
NPEICTABICHUN O MATEMAaTHKE KaK
YHUBEPCAIBHOM SA3BIKE HAYKH,
CPEICTBE MOJICTUPOBAHHSI SIBJICHUI
" IpouecCoB, HACAX U METOJAaX
MaTeMaTHKH

Tema 1.1. BBeneunue

Tema 1.2. Pa3Butue noHsITHS O
YHCIIC

Tewma 2.1. KomOuHaTopuka
Tema 3.3. MHOrOrpaHHUKH U
KpYTJIbIC TeJla

YCTHBIN OITPOC (11.5.1)
YCTHBIN OMpOC (11.5.1)

YCTHBIN OMpOC (11.5.1)
YCTHBIN OITPOC (11.5.1)

JI2 - mnonumanue 3Haunmoctu | Tema 1.6. Hauana YCTHBIN OITPOC (11.5.1)
MaTeMaTHKU JUTSt Hay4YHO- | MAaTEMaTUYECKOIO aHaIu3a.

TEXHUYECKOTO nporpecca, | [IpousBonHas u eé

c(OpPMUPOBAHHOCTh OTHOIICHHUS K | IPUMEHEHHE

MaTeMaTMKe Kak K  4acTu

00I1IeueI0BEYECKOM KYJIbTYpbI

4yepe3 3HAaKOMCTBO C MCTOpUEH

pa3BUTHUs MaTeMaTUKH,

JBOJIIOLHAEH MaTEMaTUYECKHUX

uuaeu

JI3' - passutne gormueckoro | Tema 1.3. @ynknmu u rpaduku | yCTHBIH onpoc (1.5.1)
MBbIIUIEHUs], mnpocTpaHcTBeHHOro | Tema 3.1. Ilpsambie u YCTHBIA 0npoc (m.5.1)
BOOOpa)KE€HUs, AJITOPUTMHYECKON | IJIOCKOCTU B IPOCTPAHCTBE [IpakTuueckoe 3anarue
KYJIbTYpBI, KPUTHYHOCTH Ne 1 (camocTosiTenbHas
MBIIIIEHUS Ha YpOBHE, pabota)

HeoOxoaumMoM  anst  Oyaymed | Tema 3.2. KoopauHaTs! u YCTHBIHN OIpOC (11.5.1)
npo¢eCcCuOHAITBHON BEKTOPBI [IpakTrueckoe 3aHsTHE

JESITeNbHOCTH, Ui MPOIOJIKEHUS
o0Opa3oBaHMs U caMOOOPa30BaHUS

Ne 1 (camocTosiTenbHas
pabora)

JI4- oBnajeHre MaTeMaTHYECKUMU
3HaHUAMU n YMCHUAMU,
HGO6XOZ[I/IMI>IMI/I B HOBCGI[HCBHOI;'I
KHU3HHU, A1 OCBOEHHUS CMEXHBIX
€CTCCTBEHHO- HAay4YHBIX
JTUCLUUIUINH U JTMCLUTUINH
npodeccuoHaNbHOTO LMK, s

MIOJIy4EHUs o0pa3oBaHUs B
o0nacTsx, HE TpeOyrommx
yriIyOJeHHOH ~ MaTeMaTHyecKon
MTOATOTOBKH

Tema 1.2. Pa3BuTHe MOHIATHS O
quciie

Tewma 1.4. Kopau, crenenu u
sorapupmsbl

Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

YCTHBIN OIIPOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1-2 (camocTosiTenbHas
paborta)

YCTHBIA OIIPOC (1.5.1)
[IpakTnueckoe 3anarue
Ne 1-3
(camocTosiTeTbHas
pabora)

[IpakTnueckoe 3ansATue
Ne 1 (camocTosiTenbHas
pabota)

JI5 - TOTOBHOCTH U CITOCOOHOCTH K
00pa3oBaHMIO, B TOM UHCTIE
camMo00pa3zoBaHuIoO, Ha
MPOTSKEHUH BCEU KU3HU

Tema 1.7. UnTerpan u ero
MIpUMEHEHNE

Tewma 3.1. Ilpsamble u
IJIOCKOCTH B IIPOCTPAHCTBE
Tema 3.2. KoopauHatel u
BEKTOPBI

YCTHBIH OIIPOC
(.5.1)
YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)

JI6 - co3HaTeIpbHOE OTHOIIECHUE K

Tewma 1.7. UnTerpan u ero

YCTHBIHA OIIPOC (1.5.1)




HETPEPHIBHOMY OOpa30BaHHIO KaK
YCIIOBHUIO YCIEITHON
npodeccnoHaTbEHOMI u
00IIIECTBEHHOH JeITEIbHOCTH

IIPUMEHEHHE

JI7 - TOTOBHOCTB U CHOCOOHOCTH K
CaMOCTOATEJIbHON TBOPUYECKOU U
OTBETCTBEHHOM NESITEIHLHOCTHA

Tema 1.3. ®ynkuuu u rpaguxu

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

JI8 - TOTOBHOCTH K KOJUIEKTUBHOM

paboTe,  COTPYOHHYECTBY  CO
CBEPCTHHKAMU B
o0Opa3oBaTenbHOi, OOIIECTBEHHO
TIOJIC3HOM, y4eOHO-

HCCIIEA0BATENIBCKOM, IPOEKTHON U
JPYTHUX BUAAX ACSITEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUHU

[TpakTHYeckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

JI9 - OTHOIIICHHUE K
podecCHoHaAIbHOM AeITeIbHOCTH
KaKk BO3MOXKHOCTH y4YacTHsl B
pelIeHun JINYHBIX,
OOIIECTBEHHBIX,[OCYIaPCTBEHHBIX
o0IIeHaIMOHATBHBIX TTPOOIIEM

Tewma 2.1. KomOunaroprka

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTUYeCKOU CTaTUCTUKHU

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

MeranpeameTHble

M1 - yMeHue onpeaensiTh 1elu
NeSTeIbHOCTH, 3a7aBaTh
napameTpsl U KPUTEPUU UX
JOCTHKECHHUSI

Tema 1.3. ®ynkuuu u rpadpuku

YCTHBIA 0npoc (m.5.1)

M2 - yMeHne BHOCUTb KOPPEKTHUBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LICIISIM,
OLICHUBATb PUCKHU IIOCIEACTBUI
NEeATEIbHOCTH

Tema 1.4. KopHu, crenenu u
sorapupmsbl

Tema 1.6. Hauana
MaTEMaTHYECKOI0 aHaJIN3a.
[IponsBogHas u e€
IIPUMEHEHHE

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEHN U
MaTEMaTH4ECKON CTaTUCTUKH
Tewma 3.1. Ilpsimeie n
IJIOCKOCTH B IIPOCTPAHCTBE

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

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHast
paborta)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTennbHast
pabora)

M3 - BrageHne HaBLEIKAMU
M03HaBaTeNbHOM, yueOHo-
HCCIEA0BATENIBCKON U POEKTHON
NeSITeIbHOCTH, HAaBBIKAMU
paspernieHus mpooaemM

Tema 1.3. ®ynkuuu u rpadpuku

[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTennbHast
pabora)

M4 - ciocOOHOCTH U TOTOBHOCTD K
CaMOCTOSITEIIEHOMY TTOMCKY
METOJIOB PEIICHHSI MPAKTUIECKUX
3aJ1a4, MPUMECHECHHIO Pa3THIHbIX
METOHO0B IMO3HAHUSA

Tema 3.2. KoopauHatel u
BEKTOPbI

Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)

MS5 - crt0COOHOCTE BBISIBJIATH
HpI/I‘II/IHHO-CHeHCTBeHHBIG CBsI3HU U
aKTyaJIM3UPOBATh 3a/1auy,

Tema  3.1. Ilpsmbie wu
IJIOCKOCTH B TIPOCTPAHCTBE

YCTHBIN ompoc (1.5.1)




BBIIBUTaTh TMIIOTE3Y €€ PELLEHUS,
HaxOJIUTh APIyMEHTHI IS
JI0Ka3aTesIbCTBa CBOMX
YTBEPKICHUH, 3a1aBaTh
[IapaMeTpbl U KPUTEPUHU PELICHMS

M6 - crtocoOHOCTh aHATU3UPOBATH
MOJIyYEHHBIE B XOJ€ pelICHUs
3a/lauM pe3yJIbTaThl, KPUTUUECKH
OLICHUBATh UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX

Tema 1.1.BBenenue

YCTHBIN omnpoc (1.5.1)

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

Tema 1.4. Kopnu, cTrenenu u
J0rapuQmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPHH
Tewma 2.1. KomOunaTroprka

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIEe Tela

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

MBS - Bi1azeHne HaBbLIKAMU
noJtyueHus: uHGOpMaIuu 13
HMCTOYHUKOB Pa3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOSTEILHO
OCYIIIECTBIISTH TIOUCK, aHAITN3,
CHCTEMATHU3AIIHIO U
WHTEPIIPETANNIO HHPOpMAIHH
pa3IMYHbIX BUIOB U (hopm
MIPEJICTABIICHHUS

Tema 1.1.BBenenue

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEMN U
MaTeMaTH4ECKON CTaTUCTUKH

YCTHBIN onpoc (1.5.1)
YCTHBIN OIIPOC (1.5.1)

M9 - criocoOHOCTB OCYIIECTBIISATH
KOMMYHHUKAIMU BO BCeX cepax
KHU3HU, apTYMEHTUPOBAHHO BECTU
Aauainor, ymeTb CMAT4aTh
KOH(IUKTHBIE CUTYaIINH,
pa3BEpHYTO M JOTMYHO U3J1arath
CBOIO TOYKY 3pEHUS C
HUCITOJIB30BAHUEM SA3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 3.1. Ilpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OIPOC (11.5.1)

YCTHBIN OIIPOC (11.5.1)

CPEICTB
MI10 - cnocoOHocth moHumath u | Tema 3.3. MHOrOrpaHHuKH U [IpakTrueckoe 3aHsTHE
HCIIOJIb30BaTh MIPEUMYIIIECTBA | KPYIJIbIE TENa Ne 1 (camocTosATenbHas
KOMaH/IHOW ¥ WHIWBHUIYAIbHOU pabora)

paboTsI; IPYIIIOBOE TBOPUYECKOE
MPUHUMATh  TEJIM  COBMECTHOM 3amanwue (1.5.3)

NEeSATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUS TIO ee
JOCTHXKEHHMIO:  COCTaBIISATh  IUIaH
JNEUCTBUM, paclpenesarb pPOJh C
Y4CTOM MHEHUU YYaCTHHUKOB




00CyX1aTh pe3yabTaThI
COBMECTHOU paboTHI;

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

MPAKTUYECKON 3HAUMMOCTH;
OCYIIECTBISTH TIO3UTHBHOE
CTpaTETHYECKOE MOBEICHHC B
Pa3IMYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPYECTBO U BOOOPAKEHHE, OBITH
WHUITUATHBHBIM.

MI11 - ymeHue caMoCTOATENbHO
COCTAaBJISITh TUIAH PELICHUS
MPOOGJIEMBI C Y4€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTECHUM

Tema 1.1.BBenenue
Tema 1.2. Pa3zBurtue moHsATUI O
quciie

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTeMaTUYeCKOro aHalnu3a.
[IpousBoaHas u eé
MIPUMEHEHHE

Tewma 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 2.1. KomOuHatopuka

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

[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTennbHaAs
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTnyeckoe 3anarue
Ne 1 (camocTosiTenbHast
pabota)

M12 - cnocoGHOCTh JJaBaTh OLIEHKY

HOBBIM  CHUTYalHUsM, BHOCHUTH
KOPPEKTUBBI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE
pe3ysnbTaToOB  LEIsIM;  BIIAJICHUE
HaBbIKAMH MO3HABATEIbHON
pednexkcun Kak OCO3HaHUS
COBEPIIAEMBIX JNEUCTBUN u
MBICJIUTENIHBIX ~ TPOIECCOB, HX

pE3yJIbTaTOB U OCHOBAHMI;
HCIIOJIb30BaHNE TPUEMOB
pediiekcuu JUIst OLIEHKU CUTYallUH,
BBIOOPA BEPHOT'O PEIICHHUSI

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpenmerHsbie

I11 - Bmagerne MeTogamMu
JI0KA3aTeIIbCTB, AITOPUTMAMU
pelIeHus 3a/1a4; YMEHHUE
(hopMynHupoBaTh OMPEEIICHNUS,
AKCUOMBI Y TEOPEMBI, IPUMEHSTh
UX, IPOBOJAUTH JOKA3aTEIbHbIC
pacCyXIeHHS B XOJ€ PEIICHUS
3aja4

Tewma 1.4. Kopau, crenenu u
sorapupmbl

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tewma 1.6. Hauana
MaTeMaTUYeCKOro aHalu3a.
[IponsBoaHas u e€
MIPUMEHEHHE

Tema 2.2. DneMeHTBI TEOpUHU
BEPOATHOCTEMN U

ycTHBIN ompoc (11.5.1)
ycTHBIH ompoc (11.5.1)

ycTHBIH ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)




MaTeEMaTUYECKON CTAaTUCTUKHA
Tema 3.1. IIpsimble u
IUIOCKOCTH B ITPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpYTJble Tena

[IpakTrveckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

yCcTHBIN ompoc (11.5.1)

12 - ymenue onepupoBath
HOHSTHSAMU: CTETICHb YHCIIA,
norapudm YuCia; yMCHHE
BBITIOJIHSTH BBIYMCIICHHE 3HAYCHUI
1 IpeoOpa3oBaHus BEIPAXKEHUH cO
CTENEHSMH U JIorapupmMam,
npeoOpa3oBaHus IpoOHO-
palMOHAIBHBIX BBIPAKCHUI

Tema 1.1.BBenenue

Tema 1.2. Pa3zButue noHsITHS O
YHCIIC

Tema 1.4. KopHu, crenenu u
J0rapuQmbl

ycTHbIN onpoc (11.5.1)
yCTHBIA ompoc (11.5.1)

yCTHBIA ompoc (11.5.1)

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

Tema 1.2. PazBurue mmoHsATUSI O
quciie

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

[14 - ymenue onepupoBath
MNOHATUAMM: (DYHKIMS,
HenpepbIBHAS (QYHKIIHS,
IIPOU3BO/IHAS, IIepBOOOpa3Has,
OIpe/ieNICHHbI UHTETpall; yMEHHE
HaXO/UTh POU3BOHbIE
AJIEMEHTapHbBIX (PYHKIINH,
UCIOJIb3YS CIIPaBOYHbIE
MaTepuabl; UCCIEN0BATh B
MPOCTEHIINX ciydastX GyHKIHUU Ha
MOHOTOHHOCTh, HAXOJIUTh
HauOoJIbIINE U HAUMEHbIIINE
3Ha4eHUs1 QYHKINN; CTPOUTH
rpauKyu MHOTOYJICHOB C
UCIOJIb30BAaHUEM alnapaTa
MaTeMaTHYeCKOro aHaJIN3a;
MIPUMEHSTH IPOU3BOIHYIO TIPH
pelleHNH 3a1a4 Ha JIBU)KEHUE;
pelaTh NpakTHKO-
OpPHEHTUPOBAHHBIE 3a]1a4l Ha
HauOOoJIbIINE U HAUMEHbIINE
3HA4YeHUs1, HA HAXOXKJCHUE ITYTH,
CKOPOCTH M YCKOpPEHHUs

Tema 1.3. ®ynkuuu u rpaguxu

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

[IpakTueckoe 3aHsATHE
Ne 1 (camocrosiTenbHas
pabora, TBOPYECKOE
3a/IaHKE)

ycTHBIN ompoc (11.5.1)

I15 - ymeHue onepupoBathb
MOHATHUSIMU: pallHOHATIbHAS
GbyHKIHMSA, TOKa3aTeNbHas
¢byHKIMS, cTenenHas QyHKIus,
norapupmMuyueckas GyHKIus,
TPUTOHOMETPHUUECKUE (PYHKIIUH,
oOpaTtHble GYHKLINHU; YMEHHE
CTPOUTH TPAPUKH N3YUEHHBIX
(GyHKUIMH, HCTIOJIB30BATh IpaduKu

Tema 1.4. KopHu, crenenu u
Jorapu@msl

Tema 1.5. OcHOBEI
TPUTOHOMETPUH

[IpakTHueckoe 3aHsATHE
Ne 1-3
(camocTosiTeTbHas
pabora)

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabota)




IIPU U3YYEHHUH TIPOLIECCOB H
3aBUCHMOCTEH, PH PELICHUH
3aja4 U3 IPYrux y4eOHBIX
IPEAMETOB U 33734 U3 PeaTbHON
KHU3HH; BBIpAXaTh (OpMyIaMu
3aBUCHMOCTH MEX]y BEITUUNHAMU

[16 - ymeHue pemarb TEKCTOBBIE
3aJlauM pa3HbIX THUIIOB; COCTABIIATH
BBIPAKCHHUSI, YPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J1a4M, UCCIIE0BATh
MOJIyY€HHOE PEIIeHUE U OLIEHUBATh
MPaBONOI00HOCTh PE3YNIbTATOB

Tema 1.4. KopHu, crenenu u
Jorapudmpl

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

[17 - ymenue onepupoBarb
TIOHSTUSAMHU: CpeIHEe
apudMeTHIecKoe, MeIraHa,
HanOOJIbIlIee U HAUMEHbIIIEE
3HAYCHHMS, pa3Max, TUCIICPCHS,
CTaHJApTHOE OTKJIOHCHHE
YHICIIOBOT0 Habopa; yMeHue
W3BJIEKATh, MHTEPIPETUPOBATH
nH(pOpMAaILIHIO, TPEJICTABICHHYIO B
Ta0JIMIax, Ha JUarpaMMax,
rpadukax, OTpaskarollyo CBOWCTBa
peanbHBIX MPOIIECCOB U SBICHUIA;
MIPEICTaBIATh HHPOPMAIIHIO C
TTOMOIIIBIO TAOJIUIT U TUATPAMM;
HUCCIIEI0BATh CTATUCTHUCCKUE
JIaHHEIE, B TOM YHCJIIE C
MPUMEHEHHEM TpadUuecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB

Tewma 2.2. DnemMeHThl TEOPUHU
BEPOATHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU

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

I18 - ymeHue onepupoBathb
MOHATUSAMM: CIIy4alHBIA ONBIT U
ciiyyaifHoe coObITHE, BEpOSITHOCTD
CIIy4aiflHOTO COOBITHS; YMEHHE
BBIYHCIISATH BEPOSATHOCTD C
HCII0JIb30BaHNEM TpauyeCcKuX
METOIOB; IPUMEHSATH (POpMYJIBI
CIIOKEHUSI U YMHOKECHHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(bakTbl 1 GOPMYIBI IPU pPELLIEHUN
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peasIbHbIX COOBITHIA; 3HAKOMCTBO
CO CIIy4YailHBIMU BEIMUNHAMU;
yYMEHHE MPUBOJAUTDH TPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
qrcesl B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX

Tema 2.1. KomOuHatopuka

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEMN U
MaTeMaTH4eCKON CTaTUCTUKH

[MpakTHueckoe 3aHsATHE
Nel (camocTrosiTenbHas
paborta)

ycTHBIN onpoc (11.5.1)
[MpakTHueckoe 3aHsATHE
Nel (camocTrosiTenbHas
pabora)

I19 - ymenue onepupoBathb
MOHATHSIMU: TOYKa, IIpsiMas,
IIJIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIN YIOJI,

Tema 3.1. IIpsimble u
MIJIOCKOCTH B IPOCTPAHCTBE

yCTHBIN ompoc (11.5.1)




CKPEILMBAIOIINECS NIPSIMBIE,
MapajuieJIbHOCTh U
NEPIEHIUKYJIIPHOCTD MPSIMBIX U
IIJIOCKOCTEH, YTOJl MEXAY
MPSIMBIMH, YTOJI MEXKy MPSIMOU U
IIJIOCKOCTBIO, YTOJI MEKY
IIJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH J0 INTIOCKOCTH, PaCCTOSTHUE
MEXy NPSMbIMH, PACCTOSIHUE
MEXy INIOCKOCTSIMU; YMEHUE
HCIIOJIB30BATh IIPU PELICHUHU 3a/1a4
U3Y4YEHHbIE (PAKThI U TEOPEMBbI
IUTAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIIETO
Mupa

I110 - ymenue onepupoBaTh
MOHATHSIMH: MHOTOTPaHHUK,
ceueHne MHOTOTpaHHUKa, KYO,
napajuiesienunes, npusma,
nupamua, GuUrypa u moBepXHOCTh
BpaIICHUS, IWIHH]P, KOHYC, TI1ap,
cdepa, ceuenus GUrypsl
BpAICHHS, TUIOCKOCTb,
Kacaromasics cepbl, HUIUHIPA,
KOHYCa, IUIOIIA/(b TOBEPXHOCTHU
MUPaMHUJIbI, TPU3MBI, KOHYCA,
HUAJTUHIPA, TI0MAb chepbl, 00beM
Ky0a, MpsIMOYTOJIbHOTO
napauiesienurnesa, MupaMuIbl,
MPU3MBI, IWIHH]PA, KOHYCA, 11apa;
yYMEHHE U300paXkaTh
MHOTOTPaHHHUKHU U TIOBEPXHOCTH
BpAIICHUsI, UX CEUCHHSI OT PYKH, C
MTOMOIIIBIO YEPTEKHBIX
WHCTPYMEHTOB U DJICKTPOHHBIX
CPEICTB; YMEHHE PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE PaclO3HABATh MPABUIIbHBIE
MHOTOTPaHHUKH

Tema 3.1. IIpsimble u
TIJIOCKOCTH B TIPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

[IpakTHyeckoe 3aHsATHE
Ne 1 (camocTosiTennbHaAs
pabora)

ycTHBIH ompoc (11.5.1)

I111 - ymenue onepupoBarb
MOHATHUSIMU: IBUKCHUE B
MIPOCTPAHCTBE, MOA0OHbIE (PUTYPBI
B IIPOCTPAHCTBE; MCIIOJIb30BaTh
OTHOIIICHHE TUIOIAAeH
MTOBEPXHOCTEH U 00HEMOB
MoJIOOHBIX (PUTYp NIPU peLIeHUN
3ajad

Tema 3.3. MHOrOrpaHHUKH U
KpyTJjble Tena

yCTHBIN ompoc (1.5.1)
[IpakTrueckoe 3aHsTHE
Nel (camocTrosiTenbHas
pabora)

I112 - ymeHue BBIYUCIATH
reOMETPUYECKUE BETMYUHBI
(mmuHA, YToJI, TUIOIIA b, 00BEM,
TIJIOIA b TIOBEPXHOCTH),
UCTOJIb3Ysl U3yUSHHbIE (POPMYIIBI U

Tema 3.3. MHOrOrpaHHUKH U
KpyIJIble Tena

[IpakTudeckoe 3aHaTHE
Nel (camocTrosiTenbHas
pabota)




METOIbI

I113 - ymenue onepupoBath
MOHATHSIMH: IPSMOYTOJIbHAS
CUCTEeMa KOOpJMHAT, KOOPANHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPa, CKaJISIPHOE
MIPOU3BEICHUE, YTOJI MEXKITY
BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPA Ha YHUCIIO;
HaXOJUTh C MOMOIIBIO U3yUYEHHBIX
(hopMyIT KOOPIMHATHI CEPEIIMHBI
OTpe3Ka, PacCTOSTHUE MEXKIY ABYMS
TOYKAMH

Tema 3.2. KoopauHaTel 1
BEKTOPBI

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

[114 - ymenue BoIOMpAThH
MOJIXOASIINI U3YYEHHBIA METO/T
JUI PELLIECHUs 3aa4H,
pacrno3HaBaThb MaTeMaTH4YECKHE
(bakThl 1 MaTEMaTUYECKUE MOJIEITN
B IIPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHUE
MIPUBOJIUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUN
POCCUICKON 1 MUPOBOM
MaTeMaTUYECKON HAYKU

Tema 1.1. BBenenue

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

Tewma 1.7. UnTerpan u ero
MPUMEHEHUE

Tewma 2.1. KomOunaTroprka
Tewma 2.2. DnemMeHTsl TEOPUHU
BEPOATHOCTEMN U
MaTeMaTUYeCKOW CTaTUCTUKHU
Tema 3.1. Ilpsamsble u
MJIOCKOCTH B IPOCTPAHCTBE

Tema 3.2. KoopauHatel u
BEKTOPBI

Tewma 3.3. MHOrOrpaHHUKH U
KpyTJble Tena

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

YCTHBIN OITPOC (11.5.1)
[IpakTryeckoe 3aHsATHE
Ne 1 (camocTosiTennbHas
pabora)

YCTHBIN OITPOC (11.5.1)
[IpakTryeckoe 3aHsATHE
Ne 1 (camocTosiTennbHas
paborta)

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

I[J'I}I OLCHKU NOCTHKXCHUA 3allJITAaHUPOBAHHBIX PE3YJILTATOB O6y‘{eHI/I$I no nNpeamMeTy p8.3pa6OTaHLI
KOHTPOJIbHO-OLUCHOYHBIC CPCACTBA I MNPOBCACHHA TCKYIICTO KOHTPOJA H HpOMe)KYTO‘IHOfI
arTeCTranuu, KOTOPBIC pUIararoTcsd K pa60qel71 nporpamMme npeameTa.
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1 O01mme cBeaeHus

®onn oneHouHblx cpenacts (nanee — ®OC) mpenHa3sHauyeH AJisi KOHTPOJIS U OLEHKH
00pa30oBaTeNbHBIX JOCTH)KEHUH 00ydarommxcs 1o mnporpamme ydebnoro mpenmera OOIL.07
Maremaruka.

@OC BKIIOYAIOT B ce0s1 KOHTPOJIbHBIE MaTepUabl JUIsl IPOBEIEHUS TEKYILETO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallMd MO MPEAMETY, KOTopas MHpoBOAUTCA B (opme
9K3aMeHa (C MCIOJb30BAaHMEM OIICHOYHOTO CPEACTBA — YCTHBIA Ompoc B (hopMe OTBETOB Ha
BOIPOCHI OMIIETOB, BHIIIOJHEHUE MUCbMEHHBIX 3a/1aHUH)

2 Ilnanupyemble pe3yjabTaTbl OOy4YeHHSI MO TMpeAMeTy, olOecrneduBalOIIue
pe3yabTaThl OCBOEHHUS 00pa30BaTE/IbHOI MPOrPaMMbI

Ko
pe3ymiaTa HawmMenoBanue pe3yiabTaTa 00ydeHms
00y4eHns’

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O MATEMATHKE KaK YHHUBEPCATHBHOM SI3BIKE

JI1 HAYKH, CPEICTBE MOJCIUPOBAHHUS SIBIICHUI U IPOLIECCOB, UAEAX U METOJIaX
MaTeMaTUKU
MMOHMMAHHUE 3HAYUMOCTH MATEMaTHUKH JUIsi HAyYHO-TEXHHUYECKOTO Iporpecca,

e c(hOpPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4acTH O6H.[CLI6J'IOB6‘ICCKOI/:I
KYJIbTYpbl 4e€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUS MaTeMaTHKH, SBOJIOLMEH
MaTeMaTUYECKUX UJIeh
pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpaXeHUSI,

he AITOPUTMHUYECKON KYIbTYpbl, KpUTUYHOCTH MBIIIJICHUSI Ha yPOBHE, HEOOXOIUMOM
Jutst Oyayied mpodecCHOHAIBHON AeSITENBHOCTH, ISl POAOTIKEHUST 00pa30BaHUS 1
OBJIJICHUE MAaTEMaTUYECKHUMH 3HAHUSMH U YMEHUSIMH, HEOOXOJUMBIMU B

T4 MOBCEHEBHOM KU3HU, JJI1 OCBOCHHSI CMEXKHBIX €CTECTBEHHO- HAYUHbIX THUCUUILIUH
Y JTUCHUTUINH TPO(ECCHOHATBFHOTO IIUKIIA, IS IOJTyYeHUs 00pa3oBaHus B 00JIaCTAX,
HE TPeOYIOMUX yriTyOJIeHHON MaTeMaTH4YeCKOM MOArOTOBKH

15 TOTOBHOCTh U cnvoco6HOCTL K 00pa30oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEH KU3HU

16 CO3HATEJILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KAaK YCJIOBHIO YCIICITHOM
npodeccnoHaNbHOM U 00IIECTBEHHON ASITENEHOCTH

17 TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOW TBOPYECKOW M OTBETCTBEHHOM
JeSITeIbHOCTH
TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHUKAMHU B

JI8 o0pa3oBaTeNnbHOM, 00IIeCTBEHHO-TIOJIE3HOM, yu4eOHO-UCCIIeI0BATENIbCKOMH,
MIPOEKTHOM M IPYTUX BUJAX JICITCIbHOCTH
OTHOIICHHE K TMPOPECCHOHATHHON IESITENbHOCTH KaK BO3MOXXHOCTH YYacTUS B

JI9 pelIeHuU  JIMYHBIX, OOIIECTBEHHBIX, TOCYJApCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npobiem

M1 YMEHHUE OMpEeNeNsITh eI ACSITeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTH>KEHHUSI

M2 YMEHHE BHOCHTb KOPPEKTHBBl B JCATENILHOCTb, OLEHHBATh  COOTBETCTBHE
pPEe3YIBTATOB IIEJISIM, OLICHUBATh PUCKHU TTOCJICICTBUN IEATEIbHOCTH

M3 BIIQJICHUE HABBIKAMHU TMO3HABATEIIbHOHN, Y4eOHO- MCCIEIOBATEIbCKOW U MPOSKTHOMN
JesITeJIbHOCTH, HaBbIKaMU pa3pelieHus mpolaem

M4 CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITETLHOMY IIOWICKY METOJOB peIICHHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METO/IOB ITO3HAHMS




Kon
pesynbTaTa
00yuenus’

HaumeHoBaHue pe3ynbTaTta o0ydeHus’

M5

CIOCOOHOCTH BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U U aKTyallM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ PeUICHUs, HAXOAUTh apIyMEHTHI JUIsl JOKA3aTeJIbCTBA CBOMX
YTBEPKACHUI, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS

M6

CIIOCOOHOCTh AHATM3WPOBATH TOJYYEHHBIC B XOJE PEIICHUS 3a7add pPe3yJIbTaThl,
KPUTHYECKU OLICHUBATh HUX JOCTOBEPHOCTbH, IPOrHO3UPOBATh M3MEHEHHE B HOBBIX
YCIJIOBHSIX

M7

CIOCOOHOCTD BBIJIBUI'aTb HOBBIC HACH, IpEajiaraTb OpUIrHHaJIbHBIC I10AXOJbl U
pelICHUs, CTABUTDH HpO6JIeMbI 1 3aJ1a4i, JOITYCKAKIUC aJIbTCPHATUBHBLIC PCIICHU A

M3

BJIaJICHHE HAaBbIKAMH TOJIy4eHHUs HH()OpPMAIMM M3 HCTOYHUKOB PA3HBIX THIIOB,
CIOCOOHOCTh CaMOCTOSITENIBHO OCYIIECTBIATh MOMCK, aHallu3, CUCTEMAaTH3alMI0 U
UMHTEpIpeTAMI0 MHPOPMALMK Pa3IMYHbIX BUJOB U (DOPM MPEICTABICHUS

M9

CIOCOOHOCTh ~ OCYIECTBJIATh ~KOMMYHHKallMd BO  BCeX cdepax IKU3HH,
APTYMCHTUPOBAHHO BCCTH AHAJIOT, YMCETL CMATYaTb KOH(bJ'II/IKTHBIe CUTyaluu,
Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHHEM SI3bIKOBBIX
CpEJCTB

MI10

CHOCOOHOCTh TMOHMMAaTh U  HUCIOJB30BaTh IMPEUMYIIECTBA KOMAaHIHOM U
WHJMBUIYAIbHOU PabOTHI;

MPUHUMATD 1€ COBMECTHOW JCATEIBHOCTH, OPraHU30BBIBATh U KOOPJIUHUPOBATH
JEUCTBUS 10 €€ JOCTMKEHHUIO: COCTaBIIATH IUIAH JCHCTBUN, paclpenessiTh POJu C
Y4€TOM MHEHUH yYaCTHHUKOB O0CYXIaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;
mpejyiaraTh ~ HOBBIE  TPOEKTHI, OIIEHWBAaTh HWJEH C TO3UIUU  HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUUYECKOW 3HAUMMOCTH;

OCYIIECTBJISTh TMO3UTUBHOE CTPATETMUECKOE TMOBEIACHUE B PA3IUYHBIX CUTYaIUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh HMHUITHATHBHBIM.

Ml11

YMEHHE CAaMOCTOSATEIbHO COCTAaBISITh IUIAH pELIEHUS NPoOJIEMbl C Y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN M NMPEeNOYTEHUI

MI12

CIIOCOOHOCTh J1aBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBHI B
JEeATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LICIISAM;

BJIQ/ICHUE HAaBbIKAMHU IO3HABATEJIbHOM pEeQIIEKCUM KaK OCO3HAaHHS COBEPIIAEMBIX
JNENCTBUN U MBICIIUTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
HCIOJIb30BaHUE MPUEMOB pe(dIeKCuu Uil OLEHKH CHUTYyallid, BbIOOpa BEpPHOTO
peuieHus

I11

BJIaICHUEC MCTOAAMM JOKa3aTCJIbCTB, aJrOpUTMaMH pPCIICHHUA 3ajad;, YMCHHC
(bOpMy.TII/IpOBaTL OIMPEACIICHUA, AaKCUOMBI U TCOPCMLbI, NMPHUMCHATH WX, MMPOBOJUTH
JA0Ka3aTCIbHBIC pACCYKACHUA B XO0AC PCHICHUSA 3a1a4d

112

YMEHHUE OIepUpOBaTh MOHATUSMH: CTENEHb 4YHCIA, JIorapudM YHCIa; yMEHHUe
BBITIOJIHATH BBIYKMCIIEHUE 3HAUEHUN U IIPeoOpa3oBaHusl BBIPAXKEHUN CO CTETIEHAMH U
norapupmMamu, IpeoOpa3oBaHusl IPOOHO-pAIIMOHAIBHBIX BBIPAXKESHUN

I13

YMCHUEC OIICpHUPOBATH INOHATHUAMMN: panroOHAaIbHBIC, HppalrvOHAJILHBIC,
IIOKa3aTCIbHBIC, CTCIICHHEIC, norapn(bMqucxne, TPUTOHOMCTPHUYICCKUC YPABHCHUSA U
HCPaBCHCTBA, X CUCTCMbI

114

YMEHHE ONEepPUPOBAThH MOHATUAMU: (PYHKIIMS, HETIPEPbIBHAS (PYHKIIMS, TPOU3BOAHAS,
nepBooOpa3Has, ONPEAENCHHbI WHTErpaj; YyMEHHE HaxOJUTh MPOM3BOJHBIC
AJIEMEHTapHbIX (YHKIMHA, HCHOJIb3Ys CIPaBOUYHbIE MaTepHalibl, HCCIEN0BaTh B
NPOCTEHIINX CchydasX (QYHKUMH HAa MOHOTOHHOCTb, HAXOIUTh HauOOJbIIME U
HauMEHbIIME 3HaueHus  (QyHKUUN; CTPOUTh TpadUKH  MHOTOWIEHOB C
HCIOJIb30BAaHUEM allllapaTa MaTeMaTH4YEeCKOI0 aHalu3a; MPUMEHATh IPOU3BOIHYIO
IIpU pEUICHUU 337a4 Ha JBMKCHHE; PEIlaTh NPAKTUKO-OPUEHTUPOBAHHBIC 33]a4H Ha




Kon
pe3ysbTat
00yueHuHs

a
1

HaumeHoBaHue pe3ynbTaTta o0ydeHus’

HauOONIbIIINE ¥ HAWMEHBIINE 3HAYCHHs, HAa HAXOXKICHUE IIyTH, CKOPOCTH U
YCKOPEHUs

I15

YMEHHE OIEpUPOBaTh TOHSATHSIMHU: palMOHANbHAs (YHKIHS, TOKa3aTelbHas
¢byHkuus, creneHHas QyHKIH, Jorapupmuyueckas QyHKIUsS, TPUTOHOMETPHYECKHE
¢dbyHKIMKM, oOpaTHbIE (DYHKIIMH; YMEHHE CTPOUTHh I'papUKH H3YyYEHHBIX (YHKIIHH,
UCIOJIb30BaTh IpauKU MPHU M3YYEHUHU IPOLECCOB U 3aBHCUMOCTEH, MPU PELICHUN
3aa4 M3 JPYTUX YYeOHBIX TPEJAMETOB W 3a/la4 U3 PEaIbHOW JKU3HU; BBIPAKAThH
dbopMynaMu 3aBUCUMOCTH MKy BETMUYMHAMU

I16

YMEHHUE pelaTh TeKCTOBbIE 331a4K Pa3HbIX TUIOB (B TOM YMCJI€ HA IPOLEHTHI, 10JI1
U 4acTu, Ha JBUXEHHE, pabOTy, CTOMMOCTb TOBapOB U YCIYI, HaJOrH, 3aJayd W3
o0lacTH  ynpaBieHHs JIMYHBIMA M CEMEHWHbIMH ()MHAHCAMH); COCTaBIAThH
BBIDA)KCHMS, YPAaBHECHMs, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBHMIO 33]1a4H,
HCCIIEI0BATh M0JIyYEHHOE PEIlIeHUE U OLIEHUBATh [IPABJIONOI00HOCTb PE3YIIbTAaTOB

117

YMEHHE OINEepPUPOBaTh MOHATUSMHU: cpeAHee apudMeThdyeckoe, MeauaHa,
HaumOoJblllee M HaUMEHbIIee 3HAUeHUs, pa3Max, JAUCIEpPCHs, CTaHIaApPTHOE
OTKJIOHEHHE 4YMCIOBOro HaOopa; yMeHUE WU3BJIEKaTb, HHTEPIPETUPOBATDH
uH(popMalnio, TMPEACTaBIEHHYIO B Talbnauimax, Ha [AdarpamMmax, rpadukax,
OTPAXKAIOIlYI0 CBOMCTBA pPEATBHBIX IPOLECCOB U  SBICHUN; MPEJCTaBISATH
nH(OPMALIMIO C TMOMOIIBI0 TAaONUI[ U JAMArpaMM; HCCIEI0BAaTh CTATHUCTUYECKUE
JTaHHBIE, B TOM YHCJIE€ C NPUMEHEHHUEM TIpa(puyecKuX METOJOB M 3JEKTPOHHBIX
CpEICTB

18

YMEHHUE OIEepUpPOBATh MOHATUAMU: CIY4YalHBIH ONBIT M CiIydailHOE COOBITHE,
BEPOATHOCTh  CIIy4alHOTO  COOBITHS; yMEHHE BBIYHUCIATH BEPOATHOCTH C
UCIOJb30BaHUEM TpaUUecKMX METOAOB; HPUMEHATh (OPMYIBl CIOXKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHBbIE (akThl U (QOpPMYJbl IPU pPELICHUU
3aJjay; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHHE MPUBOIAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBLIMX YHUCEI B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUIX

119

YMEHHE OIEepUpPOBaTh MOHATHSAMH: TOYKa, MpsiMas, MJIOCKOCTb, IMPOCTPAHCTBO,
ABYTPaHHBIA  yroJl,  CKpEUIMBAIOUIMECS  NpsMble,  NApauIEIbHOCTb U
MEPIEeHIUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl MEXAy HPSIMBIMHU, YTOJl MEXIY
IOpSIMOW U IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHM, PAcCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PACCTOSTHUE MEXJIy MpPsIMBbIMU, PAcCTOSHUE MEXIY IUIOCKOCTSIMH;
YMEHHUE WCIONb30BaTh MpPU PELICHWH 33734 H3yd4eHHble (AKTl U TEOpEMbI
TJIAaHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUpa

IT10

YMEHHUE OIEepUpOBaTh MOHATUSMH: MHOTOTPAHHUK, C€UEHHE MHOTOTpPAaHHUKA, KYO,
napajuiefienunes, npusMa, nupamua, Gurypa u noBepXHOCTh BpallleHus, IUIUH/D,
KOHYC, Imap, cepa, cedeHus GUrypsl BpalleHHs, MIIOCKOCTb, Kacaromlascs chepsl,
LUAJMHAPA, KOHYCA, IJIOIA/b IOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, HUIUHAPA,
wiomaab cgepbl, o0beM KyOa, MPSIMOYTOJbHOTO Mapajulelenunena, MupaMubl,
NpU3MBbl, UWIMHIpa, KOHyca, MIapa; yMeHHEe MH300pakaTb MHOTOTPaHHUKU U
[IOBEPXHOCTU BpAlICHUs, HUX CEUECHHUA OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB; YMEHHME pACIO3HAaBAaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH NPABWIbHBIE MHOTOIPAHHUKHU

IT11

YMEHHUE OTIEPHPOBAThH MOHITHIMU: JBH)KCHUE B MIPOCTPAHCTBE, MOTOOHBIC (PUTYPHI B
MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIIEHHE IUIOMIAZCH MOBEPXHOCTEH W 0OBEMOB
OAOO0HBIX (PUTYp MPH pelIeHnH 3a1a4

IT12

YMCHHC BBIUUCIIATL TCOMCTPUYCCKUC BCIIMYMHLBL (I[JII/IHa, yroJji, mjaomianab, 06’beM,




Kon
pe3yibTara HaumeHnoBaHue pe3yiabTaTa 00ydeHus’
1
00yueHuHs

IJIOLIA/1b MOBEPXHOCTH ), UCIIOJIb3Ysl U3YUYEHHbIE POPMYJIIbI U METOIBI

YMEHHE ONEpUpOBaThb IMOHATHUAMU: MPSAMOYIOjbHash CHUCTEMAa KOOpPJMHAT,
KOOpPJUHATBl TOYKH, BEKTOP, KOOPJIAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHUE, YOI
IT13 MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIACHUE BEKTOPA Ha YKUCIIO; HAXOAUTh C
MTOMOUIBIO U3YYEHHBIX (GOPMYI KOOPIAMHATHI CEPEIUHBI OTPE3KA, PACCTOSTHUE MEXKTY
JIBYMsI TOYKaMH

yMEHUE BBIOMpATh MOAXOIAIIMH M3Y4EHHBIM METOA Ul peLIeHHs 3ajau,
pacro3HaBaTh MaTeMaTH4eCKUe (PaKThl ¥ MAaTEMAaTUYECKUE MOJEIU B MPUPOIHBIX U
OOIIIECTBEHHBIX  SBJIECHUSX, B HUCKYCCTBE; YMEHHE MPUBOIUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOM MATEMATHYECKOW HAYKH

I114

3CooTBeTcTBHE OLIECHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4eHust

3.1 CpencrBa, npuMeHsieMble 1JIs1 OLICHKU YPOBHS TeOPEeTHYECKOM MOATr0TOBKH

Kpatkoe Kon HanmenoBaHue 01[eHOYHOTO
HanMCHOBaHH pesy CPEINCTBA U NPECTABIEHHUE €TI0 B
€ paszaecna - TlokazaTens oBiaeHUs ®OC
(montysst) / Tata pe3ynbTaTamMu 00ydeHus
TEMBI Texyuu IIpomexyTrouHa
AMCUUILIAH 00y i g aTTecTalys
bl © KOHTPO
HUSA s
Pazpnen 1. Anre6pa.
CrocoOHOCTh MEPEUUCTUTh 00JacTH
MPUMEHECHHUS MaTeMaTHKH B
11 peanbHOM JKHU3HM, HA3BaTh OCHOBHBIX
4
YYEHBIX-MAaTEeMaTHKOB U MX BKJIAJ B
HayKy
CriocobHOCTH HEePEYUCITUTh
OCHOBHBIE MaTe€M. IIOHSTHS, CBI3aTh
12 STH MOHATHS C PeaJbHBIMH SBICHUIMHI
Tema 1.1 CriocoOHOCTE aHANM3UPOBATH PaHEe Yemmuwuii onpoc
m.5.1)
Baenenue. M MIOJTYYCHHBIN OITBIT, OOBSCHUTH CBOYO
6
TOYKY 3pCHHUS
M1 CriocobHOCTB KJIaccu(UIPOBATH
1 CBOH 3HAHMS
CriocobHOCTB aHATTU3UPOBATb,
M 00001aTh U Jearth
8 BBIBOJIBI,
OMUPAsICh HAa 3HAHUS M3 PA3TMIHBIX
MpeIMETHBIX o0JacTel
CnocoOHOCTh OOBSICHUTD  SIBJICHUE
JI1 OKpY>KaroIEro
MU
a
MaTEeMaTHUYECKHUM SI3BIKOM
CrocoOHOCTh OTIPEICIIUTH OCHOBHBIC
YHCJIOBBIC MHOXECTBA, YIOPSIOYUTh
12 HX. CnocoOHOCTh
0OBSICHUTH




HaJIN4ne MHOYECTBa Koumponvnaa
YHCIIOBBIX
CHUCTEM. paboma (n.6.2,
Tema Crnoco6HOCTB aHAJIU3UPOBATh . sapuanm 1-2,
Yemnoui
1.2. I ABIICHHA  OKPYXKAIOIEro  MUpa C onpoc  (n.5.1 saoanus 1-3)
PasutH T Pasnoyposnesvle
sonpocwl 1-3)
© CrnocoOHOCTh OOHApYKHBATH CBS3U sa0auu u
0
qHcIe.
MEXTY JTUCUUIUIMHAMU, (n.6.3, eapuarnm
4 HCIIOJIb30BaTh 1-2, 3a0anue 19)
MaTeMaTHIeCKU
€ TIPUEMEI [IPH PEIICHAN 3314 U3
JpYTUX HAYyK W B TIOBCEJHEBHOU
KU3HH
Crioco6HOCTB COCTaBIIAITh TUTaH
Ml . Bonpocv ons
Tema 1.3. JIeATEJIbHOCTH Yemuwiii onpoc
® o 5 5 9K3aMeHA
YHKLIUH U MOCOOHOCTh MCCIIEIOBATH SBJICHUE (n.5.1, sonpocul (n.6.1)Konmp
rpaduKy. JI3 1 JIeJTaTh BHIBOJIBI O MOJTyYCHHBIX 4-8) ONbHAS
3aKOHOMEPHOCTSIX paboma
(n.6.2, 6.1-2,

3. 4-6)




Kparkoe Kon HanmeHoBaHMEe OIICHOYHOTO
HanMCHOBaH pesy CPECTBA M MPE/ICTABICHHE €ro B
ue paszzaena IMokazaTesnp OBIaCHHUS dOC
(momyss) / w pe3yabTaTaMu 00yJIeHHs
TaTa
TEMBI Texymu IIpomexxyTouna
JWCLIATUIMH 06y it s aTTecTaLHs
bl © KOHTPO
HUS -
CriocobHOCTB c(hopMyIHpPOBaTH Bonpocui ona
I1 JI0Ka3aTeIbCTBO oksamena (n.6.1)
petieHust
Koumponvuas
PENOCTABHTE ApTYMEHTHI paboma (n.6.2,
Tema 1.4. sapuanm 1-2,
Kopau i
. epe ’ Croco6HOCTE  OOHAPYKHBATH  CBSA3H Vemubiil sadanus 7-15)
TETEeHH U
rorapuip MesKITY onpoc  (n.5.1, Pa;noypoeﬂeebze
o 4 JUCLHILIMHAM eonpocut 9-34) saoauu u
) ul M, HCIOJb30BaTh MaTeMaTHYECKUE sadanus (n.6.3,
OpHEMBl [P PEHICHHH 33734 U3 sapuanm 1-2,
JPYTUX HAyK U B MOBCCTHEBHOM 3adanus 10,
SKU3HU 16, 17, 19)
CriocobHOCTh OIepUpOBaTh
MaTeMaTHYCCKUMHU MOHATHAMHE:
CTETEHb YUCIIa, IOrapudm gucia
2
CnocoOHOCTh chopMyIHpOBaTh Bonpocv ons
axzamena (n.6.1)
Tema 1.5. 11 JI0Ka3aTeNnbCTBO Vemmuiii Pasnoypogneguvie
bl
OcCHOBHI pemeHus 3a0a4u u 3a0anHus
onpoc (n.5.1,
TPUTOHOMETP , (n.6.3, sapuanm
eonpocvl  35-
Hu. MIPEIOCTABUThH apTYMEHTHI 57) 1-2, 3a0anue 18)
CriocoOHOCTh OOBSICHUTD CBOIO TOUKY
M9 3pEHUsI, UCTIOJIb30BaTh a/IEKBATHBIC
SI3BIKOBBIE CPEJICTBA
Tema 1.6. Crnioco6HOCTh c(hopMyIHpPOBaThH
Havana I JI0Ka3aTeIbCTBO Bonpocw ons
MaTeMaTH1eCK pemeHus aK3amena (n.6.1)
oro , Paznoypogneguvie
a"anansa. MPEIOCTaBUTh apTyMEHTHI 3a0a4u u 3a0anus
Ilpoussou CriocoOHOCTD NPOaHAJIM3UPOBATH (n.6.3, 6apuanm
i u ee HCTOPHIO a3BI/ITI/I$Ip MaTeMaTIEKPI u Vempui onpoc 1-2, sadanus I-
MIPUMEHEHU m P pa (n.5.1, 5,
COOTHECTH €€ ¢ HAYYHO-TEXHUYCCKUM
e. DOIDECCOM 6onpocoi 58- 13)
porp 65)
CrniocoGHOCTh TIPUMEHSTH
14 MIPOM3BOIHYIO NIPU PEIICHUH 3a1a4
CriocobHOCTB
aHaJU3UPOBAT Bonpocel o1
Tema 1.7. 11 V i oxsamena (n.6.1)
cmublil .0.
irerpan u 4 b MTOJIyYCHHBIC 3HaHUS u
ero WCTIONB30BaTh WX IS OMHCAHHUS onpoc (n.5.1, p
a3HOYPOBHEsbIE
pEaNbHBIX eonpocvl  66- VP
MIPUMEHEHU . 3a0a4u u
e 3aBUCHMOCTEI 73)
. 3adanus (n.6.3,
16 CrocoO0HOCTH sapuanm 1-2,
NOAACPAKHBAT 3adanus 6, 7,

b UHTEPEC K ACATCIIBHOCTHU

12)

Pa3gen 2. KoMOuHATOpPHKA, CTATHCTHKA U TEOPHS BEPOSITHOCTEIA.

CriocoOHOCTh TIEPEUUCITUTE 00JIaCTH




Tema 2.1.
Kombunarop
U Ka.

MPpUMCHCHUA MaTCMaTUuKu

pCaHLHOﬁ KN3HH, Ha3BaThb OCHOBHBIX
YYE€HBIX-MAaTEMATUKOB U UX BKJIa1 B

HayKy

J1

CriocoOHOCTb OOBSCHUTL SIBIIEHUE

OKPY’KaroIIero
MHD

a

MaTeMaTHYECKUAM S3BIKOM

Yemuuori
onpoc (n.5.1,
gonpocvl  74-
83)

Bonpocwt ons
akzamena (n.6.1)
Pasznoypoenesoie
3a0a4u U 3a0aHUs
(n.6.3, eapuanm
1-2, 3a0anue 11)

Tema 2.2.
DJEeMEHTBI
Teopuu
BEPOSITHOCTEN U
MaTeMaTHYECKO
W CTAaTHCTHKH

1

CrocoOHOCTh

MIEPEYHCITH
Tb OCHOBHbBIE MaTeMaTHYECKUE
[TOHATHS, OOBACHUTEL KaKI0€ U3 HHUX,
CBSI3aTh 3TH MOHITHS C PCaTbHBIMHU
SIBJICHUSIMHA

CrnocoOHOCTh chopMyIHpOBaTh
JI0Ka3aTeIbCTBO

peIIeHHS
)

IPEIOCTABUTH aPTYMEHTHI

117

Criocob6HOCTh OIepUpOBaThH
MAaTEeMAaTUYCCKUMU ITOHATHUAMU:
cpenHee apupMeTHIECKOES, METHAHA,
HanOoJIbIIIee U HANMEHbIIICE 3HAUCHUS,
pasMax, AUCTICPCHUs, CTAHIAPTHOE
OTKJIOHECHHE YKCJIOBOr0 Habopa

18

Criocob6HOCTh OIepUpOBaThH
MOHATHSIMU: CITyYalHBIA ONBIT U
cirydaifHoe cOOBITHE, BEPOATHOCTh
CIIYYaHHOTO COOBITHS

M8

CrocoOHOCTh  aHATM3UPOBATH,
Kiaccu(uIMpoBaTh, yIops04nBaTh,
OLICHMBATh U HHTEPIIPETHPOBATH
nH(popManuio, NoIyJaeMyo u3
Pa3NUYIHBIX HICTOUHUKOB

Yemuwuii onpoc
(n.5.1, sonpocwi
84-99)

Bonpocut ons
axzamena (n.6.1)
Pasznoyposnesoie
3a0a4u u
3a0anus (n.6.3,
sapuanm
1-2, 3a0anue 11)

Pazgen 3. I'eomerpus.

Tema 3.1.
IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTB
e.

1114

CrocoOHOCTh NEPEHUCTINTDb obnactu
MNPpUMCEHCHUSA MATEMATUKU B peanLHoﬁ
KU3HH, HAa3BaTb OCHOBHBIX
YUYCHBIX-MAaTEMATUKOB U UX BKJIad B

HayKy

119

CriocobHOCTB OIIepHUpOBaTh
IOHATUSAMU: TOYKA, IIPsAMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO, IBYTPaHHBIN yroJl,
CKpEIIMBAIOIIHECs MPsIMBIE,
napauIeIbHOCTh U
NEePIEeHANKYIISIPHOCTD TIPSIMBIX 1
TUIOCKOCTEH, YroJl MeXy IPSIMBIMH,
YroJ MEXIY NMPSIMOH U TNIOCKOCTBIO,
YroJl MEXIY IUIOCKOCTSMH, PACCTOSIHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHHE
MEXKy NPAMBIMH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMU

M9

CriocobHOCTh OOBSACHUTH CBOIO TOUKY
3pEeHHs, UCTIONIb30BATh a/1€KBaTHbIC
SI3bIKOBBIE CPEICTBA

JI3

CrocobHOCTh  cAenaTh 4YepTeX K
3a/IaHNI0, CTPYIIIUPOBATH HECKOJIBKO
TEOMETPUIECKHUX QUTYp, CPAaBHUBATH
MOJIy4YEHHBIE PE3YIBTATHI C
MOCTAaBJICHHOM 3ajaueii

M5

CHocoOHOCTh  BBISIBIISTH NMPpUYUHHO-

Yemuwvui onpoc
(n.5.1, sonpocwi

100-118)

Bonpocw 0n4
9K3aMeHa

(n.6.1)

KoumponvHnas

paboma

(n.6.2,

sapuanm 1-2,

3a0anus 16,17)
Pasznoypognesoie
3a0a4u u 3a0aHus
(n.6.3, sapuanm 1I-
2, 3a0anue 9)




CII€JICTBEHHBIE CBA3U u
aKTyaJU3MpOBaTh 3ajady, BBIIBUraTh
TUMOTE3y €€ peIeHHs, HaXOIUTh
apryMeHTbl I JOKa3aTelbCTBa
CBOHX YTBEPIKICHUIA, 3a1aBaTh
mapaMeTpsl U KPUTSPUH PEIICHHS

Tema 3.2.
Koopaunats! u
BEKTOPHI.

113

CriocobHOCTB OTIePHPOBATH
HOHATHAMH: IPSIMOYTOJNBHAs CHCTEMA
KOOpAMHAT,  KOOPAMHATHI  TOYKH,
BEKTOD, KOODPJMHATHI BEKTODA,
CKaJSIpHOE  TPOM3BEJCHUE,  YroJ
MEXAy BEKTOpaMH, CyMMa BEKTOPOB,
NpOM3BEACHIE BEKTOpA HA YUCIIO

M4

CrocoOHOCTh

IUTAHUPOBA
Th CAMOCTOSTENbHBIN IOUCK METOIOB
peleHus MPaKTHIECKHX 3a1a

JI3

CrocoOHOCTh  cIenmaTh UYepTeX K
3aJJaHHI0, CTPYIITUPOBATH HECKOJBKO
TEOMETPUIECKUX (PUTYp, CPAaBHUBATH
TIOTTyICHHBIC pe3yIBTATHI c
MOCTaBJICHHON 3amadyei

Yemnoui onpoc

(n.5.1, eonpocwi
119-131)

Bonpocot ons
9IK3AMeHa
(n.6.1)
Koumponvnas
paboma
(n.6.2,
sapuanm 1-2,
3adanus 18-20)

Tema 3.3.
MHororpanau
KU ¥ KpYTJIbIe
Tena.

110

CnocoOHOCTh

MepPEeUnCIIst
Th OCHOBHBIE IIOHSATHS O IIJIOCKHX U
MIPOCTPAHCTBEHHBIX

¢urypax,
OIMMCHIBAaTh UX CBOMCTBA

I11

CrnocoOHOCTh chopMyIHpOBaTh
JI0Ka3aTeIbCTBO PEIICHHS,
NIPEAOCTaBUTh APTYMEHTBI

Yemnoui onpoc
(n.5.1, sonpocwi
132-198)

Bonpocwt 0ns
axsamena (n.6.1)

Pasnoyposnesvie

3a0ayu u
sadanus (n.6.3,
sapuanm 1-2,

11

CriocobHOCTB OIIepHUpOBaTh
TOHATHSAMH: JIBIDKCHHE B
MPOCTPaHCTBE, N0A00HbIE GUTYPHI B
IPOCTPAHCTBE; UCIOJIL30BaTh

OTHOILICHHE rmou_[az[ef/i HOBerHOCTCﬁ u

00bEeMOB T0100HBIX (GUTYDP TIPU
peLIeHUH 33184

3a0anus 8,
14, 15, 20)

M4

CriocoOHOCTD

IUIAHUPOBA
Th CAMOCTOSTENbHBIN MOUCK METOIOB
pelleHHs MPAKTUYECKUX 3a/1a4

J1

CrocoOHOCTEh OOBACHUTEL SBJICHHUE
OKPY)KAIOMIer0 MHpa

MATCMATUYCCKUM SI3BIKOM

3.2 CpencrBa, NpuMeHsieMble ISl OLCHKH YPOBHS IPAKTHYECKOH MOAT0TOBKH

Kpartkoe Kon HauMmeHoBaHHE OLIEHOYHOTO CPE/ICTBA U
HauMEHOBaHHE | PE3YyJb npenacrasieHue ero B POC
IToxa3arens oBnaneHUs
pasieia Tara €3yJIbTaTaMu 00ydeHUs Te i IIpomexyTouna
K nn MEK qHas
(monyst) / 00yueH pesy yd yi POMEXYT
TEMBI TIPeIMETa st KOHTPOJIb arTecTanys
Pa3gen 1. Anredpa
Tema 1.2 CriocobHOCTB MIPUMEHSTh
M
2. K
PassuTie CTaH/JapTHBIE TPUEMBl  PEIICHHS Camocmosime ogmpozz(byg;;
AIMOHAIBHBIX M MPPalMOHAIIBHBIX aboma (n.6.2,
MOHATUS O 13 p PP ’ b Hast P
MOKa3aTeJIbHBIX,CTCIICHHBIX, 6 sapuanm 1-2,
duene. TPUTOHOMETPUUCCKUX YPaBHEHHUH U pavomd 3adanus 1-3)
Tpaxruteckoe HI; ABCHCTB P g Aol (n.5.2 Pasnoyposnesvie
3anstue Ne 1-2 D sapuanmol 1-2) P
Ml11 CnocoOHocTh BEIOHpaTh 3a0a4u u 3a0anus




Kpatkoe Kon HanmeHoBaHHE OIICHOYHOTO CPENCTBA U
HauMEHOBaHHWE | Pe3yJlb npencrasienue ero B POC
[Noka3zaTenb OBNAJCHUS
pasiena rara €3yJbTaTaMH 00yUCHHUS T i 11
CKYIIUi MEXKYTOUYHAS
(monys) / 00y4eH pesy y ym POMEXKYTO
TeMBI IIpeMeTa s KOHTPOJIb aTTecTaIus
ONTHMAJILHBIC ITYTH PEIICHUS (n.6.3, eapuanm 1-2,
CriocoOHOCTH 00HApYKUBATh CBS3H 3adanue 19)
MEXITY JTUCIUTUTHHAMH,
T4 HCTIOIb30BaTh MaTeMaTHIECKUE
MpUeMBl TpU pEIICHWH 3a1ad W3
IPYTHX HAayK W B IIOBCETHEBHOMH
JKU3HU
CrnocoOHOCTh CTPOUTH I'paduKu
114 MHOT'OYJICHOB C HCITOJIb30BAHUEM
amnmapara MaTeMaTHYCCKOTO aHaJm3a
Camocmosmens
Tema 1.3. CnocoOHOCTh OCYLIECTBIATD
OyHKIUYN U MO3HABATENILHYIO, Y4eOHO- nas pagoma Ronmpononan
M3 ’ No2(n.5.2 paboma (n.6.2,
rpaduKu. HCCIIEI0BATEIbCKYIO U IPOEKTHYIO
sapuanmoi 1-2) sapuanm 1-2,
IIpakTrueckoe JIESITETIBHOCTD
3aHaTHe Ne 1 CrnocoOHOCTh KIIacCUPHUIIUPOBAT Teopuecoe sadanun 4-6)
- Ml11 P 3adanue(n.5.3)
CBOW 3HAHU
17 CriocoOHOCTh TIAHHPOBATH
CaMOCTOSITENIbHYIO JeSITEIbHOCTh
CriocobHOCTh OOHApYKUBaTh CBS3U
MEXTY JTUCHUATUTHHAMH,
UCIIOJIb30BaTh MaTeMAaTHYECKUE
Ji4 NpUeMBl TP PEUICHUH 3aJad W3
IpYTHX HayK W B IIOBCEIHCBHOU
KU3HH
CnocoOHOCTh OCYIIECTBIIATS,
M2 KOHTPOJIMPOBATH U KOPPEKTUPOBATH
CBOIO JICATEIHHOCTD Koumpononaa
Tema 1.4. CrocoOHOCTB BBIBHUTaTh HOBBIE paboma (n.6.2,
KopHu, crerieHu HACH, TIpEJIaraTh OpUTUHAJIbHBIC Camocmosmens sapuanm I-2,
bl
M7 MOJAXOJbl U PELLIEHUSs], CTABUTh saoanus 7-15)
U orapumsl. Has paboma
MpoOIEeMBI U 3aa4YH, JOITYCKAFOIITIE No3(n.5.2 Pasnoyposnesoie
IIpakTHueckoe o3(n.5.26apua ) o
IbTEPHATUBHBIC PEIICHHUS 3a0auu u 3a0aHUs
3anstie Ne 1-3 Hmol 1-2)
° Cnoco6HOCTb MPUMEHSATh (n.6.3, sapuanm I-2,
CTaHJAPTHBIC TIPHEMBI PEIICHHS 3adanus 10,
I15 PaLMOHAJILHBIX U MPPAIIMOHANIBHBIX, 16, 17, 19)
MOKa3aTeIbHBIX, CTETICHHBIX, TPHT.
YpaBHEHHIA U HEPABEHCTB
Criocob6HOCTB COCTABIIATH
BEIpAKCHUS, YPaBHCHHUS,
6 HEPaBEHCTBA U MX CHCTEMEI 110
YCIIOBHIO 33J]a9H, HCCIIEA0BATh
MOJYYCHHOE PEIICHHE U OIICHUBATh
MIPaBJIONIOIOOHOCTh PE3YIBTATOB
CriocobHOCTB
MIPUMEHST
b CTaHOAPTHBIC TPUEMBI PEIICHHUS
Tema 1.5. 15 palUOHAIbHBIX W HPPALKUOHAIBHBIX, Pasnoyposnesoie
Camocmosmen
OcHOBEI MOKAa3aTeIbHBIX, 3a0auu u 3a0anus
b Has paboma
TPUTOHOMETP CTETICHHBI Nod(n.5.2 (n.6.3, eapuarnm
U Wu. X, TPUTOHOMETPUUECKHUX YpaBHEHUH U A 1-2, 3adanue 18)

HCPABCHCTB

sapuanmoi 1-2)




IIpaxkTuyecko
¢ 3aHsaTHe Ne
1

CnocoOHOCTh BbIABUT'aTh HOBLIC UJICHU,
npeajaratb OpUIrMHAJIbHBIC MNOAXOAbL
U peuiceHusl, CTaBUTb l'[pO6J'IeMbI n

M7 3a1a4H, JIOIyCKaoLue
JIbTEPHATHBHBIC PEIICHNS
CrnocobHOCTh
00CyXaTh,
JI8 WCCIENoBaTh SIBICHHUSA B IIPOIECCE
KOJUIEKTUBHOMN
paboTHL.
Crnoco6HOCTH
OPTaHHU30BBIBAT
b IESITEIBHOCTh B COTPYAHUYECTBE CO
CBEPCTHUKAMHU
Crnioco6HOCTB
Tema 1.6. aHATU3UPOBAT
Haugana 1114 b II0JIy4YEHHBIE 3HAHUSL u
MaTEeMaTHYECK HCIIOJL30BaTh HMX IS OIHCAHHUS Camocmosnmens Pasnoyposnesvie
Or0 aHAJIH3A. peabHbIX Has paboma 3a0auu u 3a0aHus
IIpousBonHas 3aBUCHMOCTEH Ne5(n.5.2 (n.6.3, eapuanm
" ed CIocOoGHOCTS OCYILLLECTBIATD, sapuanmoi 1-2) 1-2, saoanus 1-5,
PUMEHEHHE. KOHTPOJMPOBATh M KOPPEKTHPOBATh 13)
[IpakTHueckoe M2 CBOIO JICATEIHHOCTD
3ansaTue Ne 1
Crioco6HOCTB BEIOMpATh
Mil1 ONTHMAJIbHBIE ITyTH PELICHUS
Crioco6HOCTB
Tema 1.7. aHAJIM3UPOBAT
Wurerpan u 1114 b II0JIy4YEHHBIE 3HAHUSL u Camocmosmen Pasnoypoenesvie
ero UCTIONB30BaTh HX JJIA  ONHCaHUS b Hasi paboma 3a0ayu u
MpUMEHEHHE. peanbHBIX No6(n.5.2 3adanusa (n.6.3,
[MpakTuyeckoe 3aBHCHMOCTEH sapuanmol 1-2) sapuanm -2,
3anATHe Ne 1 JI5 CnocobHoCcTh paborate ¢ y4eOHOMH saoanus 6, 7,
JUTEPaTypoOH, periaTh YIpaxXHEeHUS 10 12)
o0pasiy
Croco6HOCTB BEIOMpATH
Mill1 ONTUMAJIbHBIE ITYTH PELLIECHUS
Pasnen 2. KomOnHaTOpUKA, CTATUCTUKA U TEOPHs BEPOSITHOCTEH.
CrnocoOGHOCTh ONHUCHIBAThH MPOLECCH U
SIBJICHUS,
118 HMMEIOLIUE BEPOSTHOCTHBIN
XapakxTep, BHISIBIISTH
Tema 2.1. CTaTUCTUYECKUE 3aKOHOMEPHOCTU B Camocmosmen Pasnoypogneguie
Komb6unaTop pearsHOM MHpe b Has paboma 3a0auu U 300anus
U Ka. CrocoOHOCTH BBEIOMpATh Ne7(n.5.2 (n.6.3, sapuanm I-
IIpakTruecko M1l ONTUMAJIbHBIE MYTU PEIICHUS eapuanmoi 1-2) 2, sadanue 11)
e 3aHsaTue Ne
1 CrniocoGHOCTh
MPUMEHST
J9 b
MOJTyYCHHBIE 3HAHMS
npodiieM
M7 CriocoOHOCTb BBIJIBUTaTh HOBLIE HIIEH,

MpeJyIaraTh OPUTrHHAIBHBIC TOJXOMBI H
peIIeHHs, CTABUTH POOJIEMBI U 3a1a4H,
JIOMYCKaIoI1e ANbTCPHATUBHEIC
pemeHus




Tema 2.2.
DeMEHTHI
TEOpHUH
BEPOSITHOCTEN U
MaTeMaTHYECK
OH CTATHCTHKH.
IIpaxtuueckoe
3ansTue Ne 1

I18

CrnocoOHOCTh ONHUCHIBAThH MPOLECCH U
SIBJICHUS,
UMEIOIINE BEPOSTHOCTHBIH
XapaxTep, BBISIBIIATH
CTaTHCTHYECKHE 3aKOHOMEPHOCTH B
peanbHOM Mupe

I114

CriocoOHOCTD
OLICHUBATH

ONpenciIsATh n

BEPOSTHOCTH
HaCTYIICHUS COOBITHIA

CUTyalusiax

117

Crnoco6HOCTh OIepupoBaTh
MaTeMAaTHYCCKUMHU TIOHSATUSIMHU:
cpennee apuMeTHUECKOe, MeauaHa,
HanOoJbIIIee u HauMEHBIICe
3HAYCHHUS, pa3max, JICTIepCHs,
CTaH/APTHOE OTKIIOHEHHE YHCIOBOTO
Habopa

M2

Crnoco6HOCTh OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M KOPPEKTHUPOBATH
CBOIO JIeSITEIbHOCTD

JI9

CrrocoOHOCTD

MPUMEHST
b
MOJYYCHHBIC
nmpoGieM

3HaHUA

Camocmosmen
b Has paboma
Ne8(n.5.2
sapuanmol 1-2)

Pasznoyposgnesoie
3a0a4u U 3a0aHUs
(n.6.3, eapuanm 1-
2, 3a0anue 11)

Pazgen 3. 'eomerpus.

Tema 3.1.
IIpsimble u
TUTOCKOCTH B
IIPOCTPAHCTBE.
IIpakTnueckoe
3aaATHE Ne |

I11

chopMyaHpoOBaTh
peleHus,

CriocoOHOCTH
JI0Ka3aTeNbCTBO
MPEIOCTaBUTH ApTYMEHTEI

I110

CriocobHOCTH

HepeyumncIst
Th OCHOBHBIC TOHSATHS O IUIOCKHUX H
MPOCTPAHCTBEHHBIX

¢durypax,
OIKCHIBATh MX CBOWCTBA

1114

CrocoOHOCTh TPUMEHSTh H3y4YEHHBIC
CBOHCTBAa T'EOMETPHYECKHUX QHUIYp U
(hopMyJIBI B peabHBIX KU3HEHHBIX
CUTYaIUSIX

M5

CrocoOGHOCTH BBISBIISTH IPUYUHHO-
CJIEICTBEHHBIE CBA3U U
aKTyaJIU3UpOBaTh 3a1a4y, BEIABUIaTh
TUIIOTE3Y €€ PELICHUs, HAXOIUTh
apryMEHTBI IS JOKa3aTelIbCTBA CBOUX
YTBEPKIACHUI, 3a/1aBaTh IapaMeTpsl U
KPUTEPUHU PELICHUS

M2

CriocoOHOCTD
KOHTpOHHpOBaTB n
CBOIO JIEIATENILHOCTD

OCYILIECTBIIATH,
KOPPEKTHPOBATh

JI3

CrocobHOCTh  cAenaTh 4YepTeX K
3a/IaHNI0, CTPYIIIUPOBATH HECKOJIBKO
TeOMETpUYECKUX (UTYp, CpaBHHBATH
MOJIy4YEHHBIE PE3YIBTATHI C
MOCTaBJICHHOH 3ajauei

JI5

CnocobHocTs paboTath ¢ y4eOHOU
JUTEPATYPOH, pelliaTh YIPAXKHEHUS 10
obpasiy

Camocmosmen
b Has paboma
No9(n.5.2

sapuanmot 1-2)

Koumponvnas

paboma

(n.6.2,

sapuanm 1-2,

3a0anus 16,17)
Pasnoyposneswvie
3a0auu u 3a0aHus
(n.6.3, eapuarm 1-
2, 3a0anue 9)




Tema 3.2.
Koopaunater u
BEKTODBI.
IIpaxtuueckoe
3ansTue Ne 1

1114

CrocoOHOCTh

pacro3HaBar
b reoMerpuyeckue  (urypsl  Ha
YepTrekax, MOJICISIX, B PealbHOM
MHpe

1114

CriocoOHOCTh TPUMEHSATh H3YYCHHBIE
CBOifcTBa TeoMeTpHyeckux ¢uryp u
(OpMyYIIBEI B peaNIbHBIX )KU3HEHHBIX
CHUTYaLHUIX

IT13

Crnioco6HOCTh OIIepUPOBAThH
MOHATUSIMH: TPSIMOYTOJIbHAs CHCTEMa
KOOpJHMHAT,  KOOPAWHATHl  TOYKH,
BEKTOD, KOODPJIMHATHI BEKTODA,
CKaJSIpHOE  TPOM3BEJCHUE,  Yroll
MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
NPOU3BEJCHHE BEKTOPA Ha YHCIIO

MiI12

Crnoco6HOCTh JIEMOHCTPHPOBATH
LEJICYCTPEMIICHHOCT, B IIOHUCKax M
NPUHATHH PEIICHUH, Pa3BUTOCTb
MPOCTPAHCTBEHHBIX MPEICTABICHUH

JI3

CrocobHOCTh  clenmaTh uYepTex K
33/IaHHI0, CTPYIIIUPOBATh HECKOJIBKO
TEOMETPUIECKUX (PUTYp, CPAaBHUBATH
TIOJTyYCHHBIC pe3yIBTATHI
MOCTaBJICHHON 3amadyen

JI5

CrocobHOCTE paboTath ¢ y4eOHOH
JHUTEPATYPOH, pelaTh YIPaXKHSHUS 10
o0pasiy

Camocmosmens

Has paboma
NelOm.5.2
sapuanmol 1-2)

Koumponvnas
paboma (n.6.2,
sapuanm 1-2,
3adanus 18-20)

Tema 3.3.
MHororpansau
K{ ¥ KpYTJIbIe
Tena.
IIpaktuueckoe
3anarue Ne 1

1114

CriocoOHOCTB

pacro3HaBar
b reoMerpuyeckue  (QuUrypsl  Ha
yepTexax, MOJICNISAX, B PEalbHOM
MHUpE

112

Crioco6HOCTh NMPUMEHATh H3YyYEHHBIE
CBOMCTBa reomMerpuiyeckux Guryp u
(hopMyJIBl B peajibHBIX KH3HEHHBIX
CUTYaIUSIX

11

Crnioco6HOCTh OIIepUpOBATH
MOHSTHSMHU: JBIDKEHNE B
MpPOCTpaHCTBe, MOJ00HBIE (QUTYpHI B
MPOCTPAHCTBE; HCIIOJIb30BATh
OTHOILICHHE IIJIOIIAJIeH MMOBEPXHOCTEM
n 00BeMOB TOAOOHBIX GUTYp TpH
peLICHUH 33184

M7

CrocoOHOCTh BBIABUTATh HOBBIC HJICH,
Mpeyiarath OPUTHHAIBHBIC ITOIXOIbI
W pCIICHHS, CTaBUTh NPOOJIEMBI U
3aJ1a4H, JIOITY CKAFOIITUE
ATBTEPHATHBHBIC PEIICHHUS

MI10

CrocoOHOCTh IIOHMMATh u
HCII0JIb30BAaTh MIpEeUMyIIeCcTBa
KOMaHTHOH u WHIUBUAYATbHON
paboThI, COCTAaBIATH IUIAH JCHUCTBHIA,
pacnpenensTh poJii ¢ Y4eTOM MHEHUH
YYaCTHUKOB OOCYXJaTh pPE3yJabTaThl
COBMECTHOH pabOThI

Camocmosmen
b Has paboma
MNell(n.5.2
sapuanmoi 1-2)

Pasnoyposneswvie
3a0auu u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anus 8,

14, 15, 20)




J14

CrnocoOHOCTh  OOHAapyXMBaTh CBSI3H
MEXIY

JUCLUIUTMHAM
U, HCIOJB30BaTh MAaTEMAaTHYCCKHE
IPHEMBI P PEIICHNH 3a/1a4 U3
IPYTUX HAyK U B IOBCCIHEBHOM JKH3HU




4 Onucanue npoueaypsl O€cHUBaAHUSA

PesynbraTel 00ydeHUs MO TUCHMIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUI
OLICHUBAIOTCS 110 YETHIPEX OanbHOM IIKaJle OLIEHKAMU: «OTIUYHO», «XOPOILIO),
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPHUTCILHO.

Texyias arrecTanus M0 AUCUUIUIMHE MPOBOIUTCS C LEIbI0 CUCTEMATHUYECKON MTPOBEPKU
I[OCTI/I)KGHI/II;'I O6y‘IaIOH_II/IXC$I. OGLGKT&MI/I OLICHUBAHUA  ABJISAIOTCA: CTCIICHb  YCBOCHUA
TEOPETUYECKUX 3HAHUN, YPOBEHb OBJAJCHUS NMPAKTUYECKUMU YMEHUSMHU U HAaBBIKAMU IO BCEM
BUAaM Y4eOHOH paboThl, KadecTBO BBHIMOJHEHHUS CaMOCTOSTENLHOW paboThl, yueOHas
JTUCIUIUIMHA (aKTUBHOCTh HAa 3aHATHUSX, CBOCBPEMEHHOCTb BBIMIOJHEHUS DPA3JIMYHBIX BHUIOB
3a/IaHMi, MOCENIAEMOCTh BCEX BUIOB 3aHATUMN 110 aTTECTYEMOM JUCIUTUIMHE).

[Ipu mpoBeneHUU MPOMEKYTOUHON ATTECTAMU OLEHUBACTCS JOCTUKEHHUE CTYIEHTOM
3aIlJIaHUPOBAHHBIX MO0 AWCHUIUIMHE PC3YJILTAaTOB OGy‘-IGHI/ISI, O6€CH€‘-II/IB3,IOIJ_II/IX PE3YIbTAThL
OCBOEHUSI 00pa3oBaTeNIbHON MPOrpaMMBbl B 1eioM. O1ieHKa Ha 3aueTe, 9K3aMeHe BBICTABIISETCS C
YUYCTOM OLCHOK, IIOJYYCHHBIX IIPpU IPOXOKIACHUU TeKymeﬁ arrecraguu. BricuutrsiBaeTcsa
cpenHui Oamn ¢ y4eToM OIEHKH, IOJYYeHHON Ha 3adere, dK3aMeHe U OKPYIUIAeTCs IO
MAaTCMaTUYCCKUM IIpaBUJIaM (B CIydac CIHOpPHOI'O pe3yjbTard, IIPH BBICTABJICHHUH OLCHKH
pelieHne IPUHUMACTCS HCXO/IS U3 PE3YJIbTaTOB 3a4€Ta, YK3aMEHa).

Kpurtepun oneHuBaHus yCTHOTO OTBETA

(OLIEHOYHBIE CPENICTBA: cobecedosanue)

5 0a/1J10B - OTBET IIOKA3bIBAET MPOYHBIEC 3HAHUSI OCHOBHBIX MPOLIECCOB U3y4aeMON MPEAMETHOMN
o0nactu, OTIMYaeTcs TIIyOMHOW U IOJHOTOW pPAaCKpPBITHUS TEMbI; BIAJACHHE TEPMHHOJIOTUYECKUM
anmapaTtoM; yMeHHE OOBSCHSATh CYIIHOCTb, SIBICHUH, MPOLIECCOB, COOBITUN, J1€1aTh BBIBOJABI M
0000mIeHus, N1aBaTh apryMEHTHPOBAHHBIE OTBETHI, NPUBOAUTH TNPHUMEPHI; CBOOOTHOE BIAJCHHE
MOHOJIOTHYECKOM PEublo, JOTMYHOCTh U MOCIEAOBATEIbHOCTh OTBETA; YMEHUE MPUBOJUTH IPUMEPHI
COBPEMEHHBIX MPOOIEM U3ydaeMoi 00JIacTH.

4 Ganna - oTBEeT, OOHAPYKMBAIOUIMH NPOYHBIE 3HAHUS OCHOBHBIX IPOLECCOB H3ydaeMOn
IpeIMeTHOW 005acTH, OTJIMYaeTcs TIJIYOMHOM U TIOJHOTOM pacKpeITHS TEMBbl, BIIAJICHHE
TEPMUHOJIOTHUECKUM aNMapaToM; yMeHUE OOBSICHATH CYIIHOCTb, SBJICHHMH, MPOLECCOB, COOBITHIA,
JieNaTh BBIBOABI W 000OIIEHHS, J1aBaTh apryMEHTUPOBAHHBIE OTBETHI, IPHUBOJIUTH IPUMEPHI;
CcBOOOJIHOE BJIa/IECHUE MOHOJIOTHYECKON peublo, JJIOTUYHOCTh U IMOCIEeI0BATeIbHOCTh OTBeTa. OJHAKO
JIOTTYCKaeTCsl OJJHA - /IB€ HETOYHOCTHU B OTBETE.

3 Oauia — OTBET, CBHUJETEIBCTBYIOIIMM B OCHOBHOM O 3HAaHUU IPOLECCOB H3ydacMOU
IpeIMETHOW 00J1acTH, OTIMYAIOUIMNCA HEAOCTATOYHOW TIIyOMHOM W IOJIHOTOW PAacKpBITUS TEMBI;
3HAaHMEM OCHOBHBIX BOMPOCOB TEOpPHUH; Clabo CcHOPMUPOBAHHBIMU HAaBBIKAMU aHAJIW3a SBICHUH,
IIPOLIECCOB, HEJIOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHl M MPHUBOJIUTH NPUMEPHI;
HE/IOCTaTOYHO  CBOOOJHBIM  BJIQJIGHUEM  MOHOJOTMYECKOW  peublo,  JIOTMYHOCTBIO U
MOCJIE0BATENbHOCTRIO OTBETa. JlomycKkaeTcs HECKOIbKO OIIMOOK B COAEpKAHMM OTBETA; HEYMEHHE
IPUBECTH NPUMEP Pa3BUTHS CUTYAIMH, IPOBECTHU CBA3b C IPYTHMH aclleKTaMH U3y4aeMoi 00i1acTu.

2 6asna — oTBeT, OOHAPYKMBAIOIIMK HE3HAHHE MPOIIECCOB M3ydaeMOM MPEJIMETHOM 00JIacTH,
OTJMYAIOMIMNACS HErJIyOOKMM pAacKpbITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMM  HaBBbIKAMU  aHalu3a  SBJCHHUM, MPOLECCOB;, HEYMEHHEM  JaBaThb
apryMEHTHPOBAaHHBIE OTBETHI, CIIA0BIM BIIQJICHUEM MOHOJIOTHUECKON PEeUYbl0, OTCYTCTBUEM JIOTHYHOCTH
U TOCJIeI0BaTeNIbHOCTU. J{OMyCKaloTCsl cepbe3Hble OLIMOKM B COJIEpP)KaHUM OTBETa; HE3HAHHE
COBPEMEHHOM MpOo0OJIeMaTUKH N3y4aeMOi 00JIacTH.



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

5 6a1J10B — CTYJCHT MOJHOCTHIO BBIOJHUI PabOTY, TOUHO OINPEACTUB €€ COACPKAHUE U
cocrapisifonue. B jormyeckux paccykIeHusiXx U OOOCHOBAHWHU pEUICHHS HET MpoOesoB U
OImMOOK, BBIBOJBI 00OCHOBaHBL. CTYAEHT BJIAJEeT HABBIKOM CaMOCTOSATEIBHOW pabOTHI TO
3aJJaHHOM TeMe; METOJIaMU U MIPUEMaMHU aHaJIN3a TEOPETUUECKUX U/WIH MPAKTUYECKUX aCIEKTOB
n3ydaeMoil obnactu. MaKTUYECKUX U MATEMATUYECKUX OIIMOOK, CBSI3aHHBIX C MOHHMAaHUEM
MaTepuaia, HeT; Tpadudeck padora opopmiieHa IPaBUIBHO.

4 Oanna - paboTra XapaKTEpPHU3yeTCs CMBICIOBOW IIEIbHOCTBIO, CBSI3HOCTBIO U
MOCIIEIOBATEIPHOCTRIO M3JIOKEHUS;, JOMyIIeHo He Oonee 1 ommOku mpu pemieHuu. Pabora
BBIMIOJIHEHA IOJIHOCThIO, HO OOOCHOBaHHUS IIAroB peIIeHUs HeAocTaTouHbl. He Bce BBIBOABI
caenaHbl W/min 000CHOBaHBI. DAaKTHYECKHX OMIMOOK, CBSA3aHHBIX C IMOHUMAHUEM MaTepuaa,
HeT. JlonyiieHsl 01Ha-Be OMIMOKH B 0()OPMIICHUH PAOOTHI.

3 0a/1a — CTYACHT MIPOBOJUT JOCTATOYHO CAMOCTOSATEIHHBINA aHAIN3 OCHOBHBIX TAIlOB U
CMBICTIOBBIX COCTABJISIIOIIMX pPa0OOThl; MOHMMaeT 0a30Bble OCHOBBI Marepuana. PemieHue
PacKpBITO HE MOJIHOCTHIO, OOOCHOBAHUS IIATOB PEIICHHS HEIOCTATOYHBI. BBIBOABI HE ClIETaHBI
W/ BBIBOJBI He 00OCHOBaHbI. JlomymieHo He Gojee 2 ommMOOK B peHICHWH, OPOPMIICHHU
paboTHI.

2 Ganna - pabora mpeAcTaBiIseT coOOW pemieHHe 0e3 Kakux Obl TO HU OBLIO
KOMMEHTapueB, 000ocHOBaHMI. He packpbiTa CTpYKTypa U TEOpETHUECKas COCTABISAIONIAs TEMBI.
BreiBosibl oTcyTCTBYIOT. [lomymieHo Tpu uiu Oojiee TpeX OMMUOOK B PEIICHUH, B 0QOPMIICHUU
paboTHI.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OLICHOYHBIE CPEACTBA YCMHbBINL ONPOC 8 (opme Omeemos HA B0NPOCHL OUNEMO8,
BbINOJIHEHUE NUCOMEHHBIX PAZHOYPOBHESHIX 340aY U 3A0AHULL)

OueHka 1o
IPOMEKYTOYHOM XapakTepucTrKa KadecTBa chOPMUPOBAHHOCTHA KOMITETCHITHI

aTTeCTalnun

CryneHT AeMOHCTpHUpYeT C(POPMUPOBAHHOCTh TUCHMIUITMHAPHBIX
KOMIIETEHIIMM Ha  TPOJABHUHYTOM YpOBHE: OOHapyXHBaeT
BCECTOPOHHEE, CHCTEMAaTHYeCKoe U TIyOOKOoe 3HaHHE y4eOHOro
MaTepuana, yMEET TECHO YBS3bIBaThb TEOPUIO C IPAKTUKOM,
CBOOOJTHO CHpaBiIsIeTCs € 3ajayaMM, BONPOCAMH U JIPYTUMHU
BUJAaMU TPUMEHEHUS 3HaHWM, NpUYEeM HE 3aTpydHSAeTcs ¢
OTBETOM  IpU  BUIOU3MEHEHHMU  3aJaHuii,  IPaBHIBHO
00OCHOBBIBAET INMPUHATOE DPELIEHUE, BIAJAECET Pa3sHOCTOPOHHUMHU
HaBBIKaMU M IIpUeMaMu

BBITIOJTHEHUSI TPAKTUYECKUX 3a/1ad.

«3a4TeHO» /
COTIIMIHO»

CryneHT AeMOHCTpUpyeT cOPMUPOBAHHOCTH IUCIUTUTMHAPHBIX
KOMITETCHIIN Ha 0a30BOM YPOBHE: OCHOBHBIE 3HAHUS, YMEHHS
OCBOGHBI, HO  JOINYCKAIOTCS  HE3HAYUTENIbHbIE  OIIHOKH,
HCTOYHOCTH, 3aTPpYAHCHHUA IIPpH aAHAJIUTHYCCKHUX OIICpaluigx,
MIEPEHOCE 3HAHUMN U

yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallH.

«3a4TeHo» /
«XOpOIIIOY




«3a4TeHo» /
«YHOBIETBOPUTEIHHO»

CTyneHT AeMOHCTpUpYyeT COPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIM Ha IOpPOrOBOM YPOBHE: UMEET 3HAHUS TOJBKO
OCHOBHOIO Marepuaia, HO HE YCBOWJI €ro Jeraieil, B Xoje
KOHTPOJIbHBIX ~ MEPOIPHUATHI  JOMYCKalOTCSd  3HAYUTEIIbHBIE
OIInOKH, HEJOCTATOYHO IIPaBUJIbHBIE (bopMyIIHPOBKH,
HapyLICHHUs JIOTUYECKOM IOCIE0BAaTEIbHOCTH B M3JI0KEHUU
MIPOrpaMMHOIO Marepuaia, HCHBITHIBACT 3aTPYAHEHUS MpU
BBITIOJIHGHUHM  MPAKTHYECKUX  pabdOT, TMpuU  ONEPUPOBAHUU
3HaHUSIMU U YMEHUSIMU

IIPU UX [IEPEHOCE HA HOBBIE CUTYAllUH.

«HE 3a4TEeHO» /
«HEYIOBJICTBOPUTEIIBH
o»

CryzneHT AeMOHCTpUpyeT COPMUPOBAHHOCTH TUCIUTUTMHAPHBIX
KOMIICTEHIIMI Ha YPOBHE HMKE MTOPOTOBOTO: BBISBIISICTCS MOJTHOE
WIH TPAKTUYECKH IIOJIHOE OTCYTCTBHE 3HAHUN 3HAYUTEIHLHOM
YacTH  NPOrPaMMHOTO0  Marepuana, CTYICHT  JIOIyCKaeT
CYIIIECTBEHHbBIE

OIIMOKH, HEYBEPCHHO, C OOJIBIIMMH 3aTPYJHCHUSMHU BBIIOIHSCT
MPAKTUYECKHE PabOThI, YMEHHUS U HABBIKK HE C(HOPMHUPOBAHEI.




5. HpI/lMepr OLCHOYHBIX CPEACTB JJIsl IPOBCACHUN Telcymeﬁ arTrecranuun

5.1 Bonpocel aJis1 codeceqoBanus (YCTHOTO Opoca):

1.

2.
3.

14.

15.
16.

17.
18.

19.

20.
21.
22.
23.
24,

25.

26.
27.

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

35.
36.

37.

Kakue uncna Ha3piBatOT APOOHBIMU?

Kakue onepanuy BHIIOIHSIOTCS HA MHOKECTBE PALIMOHATIBHBIX YHCEN?
Bepno nu yTBepkaeHME:
a. Ecnu HatypaiabHOE 4MCIIO I€IUTHCS Ha 6, TO OHO JEJIUTCSA Ha 3;
b. Ecnu cymma ABYX YMCeN YETHOE YMCIIO, TO KaXKI0€ CllaraeMoe YeTHO;
C. Ecnu npousBenenue 1ByX 4nces paBHO HYJIO, TO KaXK/Iblii MHOXKHUTEIb PaBeH HYJIIO;
d. Ecnu ky0 HEKOTOPOTO YMCIIA IETUTCS Ha 8, TO 3TO YMCIIO YETHO?
Kakoe 4rcio Ha3pIBalOT HAUMEHBIIMM (HAauOOIBIINM) 3HAYCHHUE (DYHKITUU HA MHOXKECTBE?
Kaxkyro ¢ yHKIHMIO Ha3pIBaIOT Y€THOW (HEYETHOM)?
Kakum cBoiicTBOM 00ajaet rpauik 4eTHOM (HEUeTHOM) PyHKIUHU?
CdopmynupyiiTe npu3HaK MOCTOSHCTBA/BO3paCTaHusl/yObIBaHUS (DYHKIIUU.
Kakyro Touky Ha3bIBalOT TOYKOW MakCUMyMa (pyHKIMHU? TOUKOH MUHUMYMaA (DyHKITUH?
Kakyto pyHk1MI0 Ha3bIBalOT CTENEHHON (DYHKIUEH ¢ HATypabHBIM MOKa3aTeneM?

. Chopmymnupyiite cBoiicTBa QyHKIMH y = X".

. Kakyro QyHKIIMIO Ha3bIBAIOT CTENICHHON (PYHKITUEH C IIETBIM TTOKa3aTeeM?
. Kakas durypa ssasercs rpadukom Gpyskuun y = x°?

. Chopmynupyiite cBoiictBa pyukiuu y =x ", n € N.

UTto Ha3BIBAIOT KOPHEM N-i CTENEHU U3 uncia a, raen € N, n > 1?

I1py KaKKX 3HAYCHUSAX a IMEET CMBICI BhIpakenne 2k+1v/a, ke N?
Yo Ha3bIBAIOT apU(PMETHICCKIM KOPHEM N-i CTEMEHH U3 HEOTPHUIIATEIBHOTO YHCIIA a, T/IC
neN,n>1?

ITpy KaKKX 3HAYCHHSAX a UMEET CMBICT BEIpakenne2kva, ke N?

Cdopmymupyiite cBoiictBa Gynkmmn y = 2k+1v/a, k€ N.

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

CdopmynupyiiTe cCBONCTBA KOPHS N-i CTENECHHU.

Kakyro ¢pyHKIMIO Ha3bIBAIOT CTENIEHHON (PYHKIMEH ¢ pallMOHAIbHBIM MTOKa3aTeaeM?
ChopmynupyiiTe CBOICTBA CTEMEHU C PAIIMOHAIEHBIM TTOKA3aTelIeM.

Kakoe ypaBHeHUE Ha3bIBalOT UPPaALIMOHATIbHBIM?

O06e yacTi ypaBHEHHUsI BO3BEJIM B HEUETHYIO CTeNeHb. O0513aTeNbHO JIM UCXOAHOE U
HOJy4eHHOE ypaBHEHUs OyAyT paBHOCHIIbHBIMU?

O06e yacTu ypaBHEHHUs BO3BEJIM B YETHYIO CTeNEeHb. O0s3aTeNbHO I UCXOAHOE U
MOJIy4eHHOE YpaBHEHUS OYAYyT paBHOCHIbHBIMU?

Kak M0>XHO BBISIBUTh IOCTOPOHHHE KOPHU YPaBHEHUS?

Kakyro TeopeMy U Kakoe CeICTBUE U3 HEE UCTIONb3YIOT IIPU PELIEHUH 1T0KA3aTEIbHBIX
ypaBHEHU/HEPABEHCTB?

Yo Ha3bIBAIOT JOraprU(pMOM MOJT0KUTEIBHOTO YKcia b 1o oCHOBaHUIO a?

Kakoe paBeHCTBO Ha3bIBAaIOT OCHOBHBIM JIOTapU(PMHUUECKUM TOXKIECTBOM?

Kakoii norapu¢m Ha3bIBaIOT 1E€CATUYHBIM?

ChopmynupyiiTe cBOiCTBa J0oTrapruMOB.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT JIOTapU(pMUIECKOi?

ChopmynupyiiTe cBOMCTBA JorapupMUIECKON (PYHKITUH.

Kakyto TeopeMy u kakoe ciae/icTBUE U3 He€ MPUMEHSIOT MIPH PEIICHUH JorapuGMUIECKUX
ypaBHEHUI/HEPABEHCTB?

Uto Ha3bIBAIOT YIJIOM B OJIMH pajnaH?

KaxoBa pannannas mepa yria, pagHoro 1°?

YemMy paBHa JJIMHA AYTH OKPYKHOCTHU panuyca R, conepxkaieit o pan?
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48.
49.
50.
51.

52.
53.
54,
55.
56.
57.
58.
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80.

UTo Ha3bIBAIOT KOCUHYCOM YTJjia MTOBOPOTAa? CHHYCOM YyTJIa MOBOPOTa? TAHT€HCOM yIJia
noBopota?
KaxoBa obnacts onpeneneHust GyHKIHH Y = sin X? y = c0s X?

KaxoBa ob6nacte 3HaueHMid QyHKIMHU y = sin x? y = cos x?
Yemy paseH sin (a+27n), tae n € Z? cos (o+2nn), rae n € Z?

KakoBa obnactb onpenenenust pyHkuuu y = tg x?

KakoBa o6nacTh 3HaueHUN QYHKIIUH Y = tg X?
Yemy paBeH tg (a+2mn), rae n € Z?

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

Kakue 3HaKku UMEIOT CUHYC, KOCUHYC U TAaHT'€HC B KaXKIOW U3 KOOPJAUHATHBIX YETBEPTEN?
Kakue u3 TpuroHomerpuueckux QyHKIMN ABISAIOTCA YETHBIMHU, a KAKHE - HEYETHBIMU?
Kakyro ¢pyHKIIMIO Ha3bIBAIOT IEPUOTUIECKOM?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM?

Kakoe ToecTBO CBA3BIBAET TAHI€HC M KOCUHYC OJJHOT'O U TOTO Y€ apryMeHTa?
Cdopmynupyiite npaBuia, KOTOPEIMA MOYXHO PYKOBOZACTBOBAThCS IIPU IPUMEHEHUN
(bopMyn npUBEICHHUS.

Yo Ha3pIBAIOT apPKKOCUHYCOM 4Kcia b?

Kakoii Bug umeer popmyina KopHei ypaBHeHUs cos X = 1? cos x = 1? cos x =17

[Tpu kakux 3HaUEHUSAX b ©MeeT KOpHHU ypaBHEHHE Sin X = b?

Uto Ha3BIBAIOT apKCUHYCOM YHncia b?

Yo Ha3bIBAIOT apKTAaHIC€HCOM 4Kcia b?

HazoBute dhopmyny kopHeil ypaBHeHHs tg X = b.

Yro Ha3bpIBaIOT MpUpalieHueM QyHKIHUU B TOUKe?

ITo xakoil popmyse onpenensitoT MTHOBEHHYIO CKOPOCTh?

ITo kakoit popmyiie onpeensoT yriioBoi K03 PUIMEeHT KacaTelIbHON K rpaguKy (GyHKIIMU
B TOUKe?

Chopmynupyiite TeopeMy 0 Npou3BOJHOM: 1) cyMMBI; 2) MPOU3BEACHHUS; 3) YaCTHOTO.
Kaxoit Bug nMeeT ypaBHEHHE KacaTeJIbHOM, TPOBEACHHON K TpaduKy QYHKITUHN / B TOUKE C
abcruccoi xn?

Cdhopmynupyiite mpu3HaK TOYKH MAKCUMyMa; TOYKM MHHAMYMa.

OnwumuTre, Kak HailTH HauOoJbIlIee U HaUMeHblee 3HaueHus AuddepeHunpyemMoit GyHKIUU
Ha IPOMEXYTKE [a; b].

OnwumuTe 1IaH ucciael0BaHNus CBOWCTB (YHKILIMH.

Kakyro ¢pyHKIMIO Ha3bIBalOT EpBOOOPa3HON JaHHOM (DYHKIIMM Ha 3aJaHHOM MPOMEXYTKe?
CdopmynupyiiTe 0CHOBHOE CBOHCTBO MEPBOOOPA3HOM.

Kaxkyro 3anuch Ha3bIBaIOT OOIIMM BUIOM MEpBO0Opa3HbIX (GyHKIMH f HA 3aJaHHOM
IPOMEXYTKE?

Cdopmynupyiite npaBuia HaX0XACHUS IEPBOOOPA3HOM.

Kakyro ¢urypy Ha3pIBatOT KpUBOJMHEHHON Tpanenuei?

[To xakoil popmyse MOKHO BBIUUCIUTD IJIOMIAAb KPUBOJIMHEWHOMN Tpanenuu?

Yro Ha3bIBAIOT ONpeAeTaEHHBIM HHTErpaioM GyHKuuu f Ha mpomexyTke [a;b]?

Kaxoe paBeHcTBO Ha3wiBatoT popmynoit HetoTona-Jleitoauma?

Onummre, KaKO€ MHOXECTBO HA3bIBAIOT YIIOPSAIOUYEHHBIM.

UYTO Ha3BIBAIOT NEPECTAHOBKON KOHEYHOIO MHOKECTBA?

Kak Ha3pIBalOT 1 0003HAYaIOT IPOU3BEACHUE MEPBBIX N HATYPAIBHBIX YUCEN?

[To xakoii Qopmynae MOXXHO BBIYHCIUTh KOJHMYECTBO IEPECTAHOBOK N-3JIEMEHTHOIO
MHOeCTBa?

UYto Ha3bIBaIOT pa3MEeLIEHUEM U3 N 3JIEMEHTOB 10 k 311eMeHTOB?

I[To xakoii popmMysie MOKHO BBIYUCIUTH KOJTHMYECTBO Pa3MEIIEHUN U3 N-2JIEMEHTHOTO
MHO>KECTBA 10 k 371eMeHTOB?

Yo Ha3pIBAIOT COUYETAHNUEM M3 N 3JIEMEHTOB 10 k 311eMeHTOB?



81. ITo

Kakoii (popmyse MOKHO BBIUMCIIUTH KOJMYECTBO COYETaHUN U3 N 3JIEMEHTOB 1o k

3IIEMEHTOB?
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Kakyro ¢hopmyny HazbiBatoT OnHoM HeroToHa?

Cdopmynupyiite cBoiicTBa TpeyroibHuka [lackans u OMHOMUAIBHBIX KOA((DHUIIMEHTOB.
Kakue coObITHS Ha3bIBaIOT HECOBMECTHBIMU?

Kakoe coObITHE Ha3BIBAIOT O0BEAMHEHUEM JABYX COOBITHUI U KaK €ro 0003Ha4ar0T?
Yemy paBHa BEpOATHOCTh OOBbEIUHEHHS IBYX HECOBMECTHBIX COOBITHI?

Kakoe coObITHE HA3BIBAIOT NIEPECEUCHUEM BYX COOBITHIA U KaK ero 0003HAYaI0T?

Kak MOXHO BBIYHUCIUTH BEPOSITHOCTh O0BEAUHEHUS ABYX COOBITUI?

Kakoe coObITHE HA3BIBAIOT JAOMOJIHEHUEM COOBITHS U KaK ero 0003Ha4ar0T?

Kakx MOXHO BBIUHCIUTH BCPOATHOCTH JOIMOJIHCHUA coObITUSA?

Kakue 1Ba cOOBITHS HA3BIBAIOT HE3aBUCUMBIMU?

Kakue 1Ba coOBbITHS Ha3bIBAIOT 3aBUCUMBIMU?

Kak HaiiTu BepOsSTHOCTH MepecedeHus] HE3aBUCUMBIX COOBITHIA?

YTo Ha3bIBAIOT CIIy4ailHOM BEJIMYMHOM?

UTo Ha3bIBalOT MHOYKECTBOM 3HAYEHUH CITy4yallHOM BETMYUHbI?

Yo Ha3bIBAIOT paclpeieIeHUEM BEPOATHOCTEH ciy4aiiHOM BeTMYUHbI?

Kaxkoe pacrnipezenenne BeposTHOCTEN HA3bIBAIOT OMHOMHUATBHBIM?

Yo Ha3pIBaIOT MATEMAaTUYECKUM OXKHMIAHUEM CIIy4aliHON BEJIMYUHBI?

Kak B MaTeMaTuke Ha3bIBaIOT NIEPBOHAYANIbHBIE TOHATHS, KOTOPHIM HE JAOT ONpEAEICHUS?
Kakue ¢purypsl BXOJAT B CHUCOK OCHOBHBIX OHATUH cTepeoMeTpun?

B kakom ciyyae roBopsT, 4To npsiMasi IepeceKkaeT MI0CKOCTh?

B kakoM ciyyae roBopsT, 4TO IJIOCKOCTH IIEpeceKaroTcs?

HazoBure u3zBectHble BaM IPOCTPAHCTBEHHBIE (PUTYPBI.

N3 xakux Guryp cocTout noBepxHocTh MHOrorpaniuka? Kak ux Ha3piBaroT?

Uro Ha3bIBalOT pedpaMu MHOrorpaHHuka? BepuimHaMu MHOrOrpaHHUKA?

Kakue Buibl MHOTOIpaHHUKOB BbI 3HaeTe? ONUIINTE TH MHOTOI'PaHHUKH.

Kakwue cy1iecTByIOT cilydar B3aMMHOI'O PACIIOJIOKEHMSI IBYX MPSIMBIX B IIPOCTPAHCTBE?
Chopmynupyiite npu3HaK napamielbHOCTH NPSIMON U MIIOCKOCTH.

ChopmynupyiiTe TpU3HaK MapauIeIbHOCTH JBYX MJIOCKOCTEH.

YTo Ha3BIBAIOT YIJIOM MEXAY ABYMs II€PECEKAIOLUMUCS MPSIMBIMU?

Uemy paBeH yros Mexay AByMs MapajulebHbIMU NPSIMBbIMUA?

. UTo Ha3BIBAIOT YTJIOM MEXAY ABYMs CKPEIIMBAKOLIMMHUCS NPAMBIMH?

CdopmynupyiiTe npu3HaK NEepHeHAUKYISIPHOCTH MPSMON U TIOCKOCTH.

YTo Ha3BIBAIOT PACCTOSHUEM OTTOYKH JI0 INIOCKOCTU? PaccTosHMEM OT MpsAMOH 110
aJyeNnbHOM el mmockocTu? PaccTossHreM MeXy IByMS HapauieIbHbIMU IIIOCKOCTSIMU?
. Chopmynupyiite TeOpeMy 0 Tpex NepHeHIUKYIAPaX.

. UeMy paBeH yroJ1 MeXJ1y MPsMOM U MIOCKOCTBIO, €CIIN MpsiMast MapaijiesibHa MI0CKOCTH?

Hp}IMaH MPUHAJICIKUT IJIOCKOCTH? HpﬂMaH NEPpNCHAUKYIIApHA IJIOCKOCTH?

117.
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124.
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Kakyto purypy Ha3bIBatOT JTUHEHHBIM YIJIOM JABYIPAHHOTO yriia?

YTo Ha3bpIBAIOT BEIMYMHON ABYIPAHHOIO yria?

Kak HaiiTu paccrostHre MeXay ABYMs TOUYKAMHM, €CJIM U3BECTHBI UX KOOPAUHATHI?
Kakoli BEKTOp Ha3bIBalOT HYJIEBbIM?

UTo Ha3bIBAIOT MOJTYJIEM BEKTOpA?

. Kakue BeKTOpBI Ha3bIBAIOT KOJVIMHEAPHBIMU?

Kakue 1Ba HEHyJIeBbIX BEKTOPA HAa3bIBAIOT PABHBIMU ?

Kax HaliTu MOynb BEKTOPA, €CJIM U3BECTHBI €70 KOOPAUHATHI?

Onumure NpaBUIO TPEYTOJIbHUKA JJI1 HAX0XKIEHUSI CyMMbI BEKTOPOB.

OnumMre npaBuiIo MapajyiesiorpaMmma sl HaX0KJIeHUsI CyMMBI JIBYX BEKTOPOB.
Onumure npaBuiIo Napajjiesienuneaa uisi HAX0KIEHUS CYMMBI TPEX BEKTOPOB.
Kaxkoii BeKTOp Ha3bIBalOT pa3HOCTHIO JBYX BEKTOPOB?

Cdopmynupyiite coyeTaTeIbHOE U paclpeIeIUTEIbHbIE CBOMCTBA YMHOKEHHSI BEKTOpa Ha

YHUCIIO.



130. Kaknie BEeKTOpBI Ha3bIBAIOT NEPIEHIUKYIISIPHBIMU ?

131. Yto Ha3bIBAIOT CKAISIPHBIM MPOU3BEACHUEM JIBYX BEKTOPOB?
132. YTto Ha3bIBalOT MHOTOIPAHHUKOM?

133. Kakue rpani MHOTOrpaHHUKA HA3bIBAIOT COCETHUMHU?

134. Yro Ha3bIBAIOT JBYTPAaHHBIM YIJIOM MHOIOTPAHHUKA?

135. Kakoii MHOTOIpaHHUK Ha3bIBalOT BHIMYKJIBIM?

136. Uto Ha3bIBAIOT MPU3MON?

137. Yto Ha3bIBAIOT BHICOTOM MPU3MBI?

138. Kakyro npuszmy Ha3pIBatoT npsimoii? HakiioHHoH?

139. Kakyro npu3my Ha3bIBaIOT MPABHIIHLHOM?

140. Yto Ha3bIBAIOT JUArOHAIBHBIM CEYEHUEM ITPU3MBI?

141. Yo Ha3BIBAIOT IJIOMIABI0 OOKOBOM TOBEPXHOCTH TIPU3MBI?

142. Yemy paBHa TUIOIIA/(b OOKOBOM TTOBEPXHOCTH MPSMOU MPU3MBI?

143. Yto Ha3BIBAIOT Napayljieienuneom?

144. Kakue rpanu napajuiejienune1a Ha3bIBaloT IPOTUBOJIEKAILUMU ?

145. Kako¥i nmapasnienenumen Ha3bIBatOT MPSMbIM?

146. Kaxoii napajienenumnes Ha3blBatoOT MPSIMOYTOJIbHBIM?

147. Yo Ha3bIBAIOT U3MEPEHUSIMU PSIMOYTOJIBHOIO Mapaienenumnena’?

148. Kakum CBOHCTBOM 00JIaArOT MUArOHAIH IMapaieenuneaa?

149. ChopmynupyiiTe TeopeMy O KBaJpare JUaroHaJy MpsIMOYTrOJIbHOTO Mapasieienumne/a.
150. YTo Ha3wIBaIOT MUpaMUI0N?

151. Yto Ha3bIBAIOT BHICOTOM MUpPaMUIbI?

152. Kakoe ceueHue Ha3bIBAIOT IMArOHAIBHBIM CEYEHUEM MTUPAMUIBI?

153. Kakyro nupamMuy Ha3bIBatOT NPABUIIBHON?

154. Yro Ha3pIBaIOT anoeMoi MpaBUIbHON MTUPAMUIbI?

155. Yto Ha3bIBAIOT MJIOMIAAbI0 OOKOBOI MOBEPXHOCTH MHUPAMHUIBI?

156. Yemy paBHa 1u1o1ia/ib 00KOBON MOBEPXHOCTH NMPAaBUIBHON TUPAMUIbI?

157. Onummure, Kakoli MHOTOTPaHHMK HA3bIBAIOT YCEUEHHON MUPAMUION.

158. Onummure 31eMeHThl YCEUEHHOM NMUpaMU/IbL.

159. Kakyro yced€HHyr0 nupaMuly Ha3bIBalOT IPABUIIBHOMN?

160. Yro Ha3pIBatOT anogeMoii MpaBUIbHON YCEUEHHON MUpPaMuIbl?

161. Yto Ha3BIBAIOT MJIOMIAAbI0 OOKOBOI MOBEPXHOCTH YCEUEHHOM MUPaAMUIbI?
162. Yemy paBHa 1u10111a/1b 00KOBON MOBEPXHOCTH MPABUIBHON yCEUEHHON MUPAMUIBI?
163. Kakoe Teno Ha3bpIBatOT HUIUHAPOM?

164. OnummTe, 4TO Ha3bIBAIOT OOKOBOM MOBEPXHOCTHIO IUITUHIPA.

165. Yto Ha3bpIBalOT OCHOBAaHUSIMU LUJIUHApPA?

166. Kaxoe Teno Ha3bIBalOT TEJIOM BpalleHUs?

167. Uto Ha3bIBaIOT OCEBBIM CEUEHHEM LIMIIMHApA?

168. 13 kakux ¢uryp COCTOUT pa3BEPTKa MIIUHpA?

169. o xakoit popmyse BRIYUCISAIOT IJIOMAAb OOKOBOW MOBEPXHOCTH IMIIMHIpA?
170. TTo kako# ¢hopmysie BEIYUCISIOT TUIONIAAb MOTHON MOBEPXHOCTH IJIUHIpA?
171. Kakoe Teno Ha3bIBatOT KOHYCOM?

172. OnummTe, 4TO Ha3bIBAIOT OOKOBOI MOBEPXHOCTHIO KOHYCA.

173. Yro Ha3pIBatOT 0OCHOBaHHEM KoHyca? Ocblo KoHyca? BeicoToi koHyca?

174. Yto Ha3bIBAIOT OCEBBIM CEUEHUEM KOHYCA?

175. Y13 uero cocTout pa3BEépTKa KOHYyca?

176. UTo mprHUMAFOT 3a TJIOMIA s OOKOBOM MOBEPXHOCTH KOHYca?

177. Io xakoit popmyse BRIYUCISAIOT IJIOMAAb OOKOBOW MOBEPXHOCTH KOHYCa?
178. I1o xakoit popmyse BEIYUCISIOT IJIONMIAb MTOJTHON TOBEPXHOCTH KOHYCa?
179. Yto Ha3bIBatOT OOKOBOW MOBEPXHOCTHIO YCEUEHHOTO KOHYCA?

180. YTo Ha3bIBAIOT OCEBBIM CEUECHHEM YCEYEHHOTO KOHYyCca?

181. Yro mpuHUMAIOT 32 TUIOMIA[b OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYyCa?
182. Tlo kako#t opmysie BEIYUCISIOT TUIOMIAAh OOKOBOW MMOBEPXHOCTH YCEUEHHOTO KOHYCa?



183. Uro Ha3wiBaroT cepoit?

184. Uto Ha3wIBaIOT paarycoM cdepsl; tuaMeTpom chepbi?
185. Uemy paBeH auametp cdepsl, eciu e€ paguyc paBeH r?

186. Uto Ha3bIBAIOT IIapOM?
187. Uto Ha3bIBAIOT JUAMETPOM Miapa?
188. Urto Ha3wIBatoT 00bEMOM Tena?

189. UTo 3HAUUT U3MEPUTH 0OBEM MHOTOTPAHHUKA?

190. ITo kako#t hopmysie BEIYUCIAIOT O0BEM TPU3MBI?

191. o xakoit popmyse BEIYUCISIOT 00bEM MTUPAMHUIBI?

192. Tlo kako# ¢opmysie BEIUUCIIOT 00BEM yCEUEHHON TUPaMUIbI?

193. Tlo kako#t opmysie BEIYUCIAIOT 00BEM KOHYyca?

194. Tlo kako#t ¢hopmysie BEIYUCIAIOT 00BEM YCEUEHHOTO KOHYCa?
195. Ilo xakoii popmysne BEIYUCISIOT 00BEM IUIHHIPA?

196. Ilo kako#t hopmysie BEIYUCIAIOT 00BEM T1apa?

197. Uto Ha3BIBAIOT ILJIOMIA/IBIO TIOBEPXHOCTH 1Iapa?

198. o xakoit popmyse BRIYUCIAIOT II0MAAb chepni?

5.2 IlpuMepbl caMOCTOATEILHBIX PadoT

1. CamocrositensHas pabota Nel. Pa3Butue noHsTHs 0 4uce.

BapuanT 1
1. IlpencraBpre B BHJEe OECKOHEUHOU
JEeCATUIHON HEPUOINIECKOM npodu
panroHaIbHBIC YNCIIA:
2 3; _ 5'; 8';_4 1; :
4 7 15 6
2. Haiinure 3 npobu, KoTopbie OyayT
GoJbIe ° , HO MeHbIIe °
11 11

3. Brruucnure:
32, ,15_,13 2

197 + <. (4,254 — 1,134: 0,28)
49 49 14 3
+1,114
4. Bpruucaute npuOINKEHHO:
1,006°

5. IIpeobGpa3yiiTe
(YmpocTuTe) panroHaIbHOE
BEIpQKCHUE:

2

y>  1-x2  1—xy?

x+1 y—1 _y— 1
6. Pemmure ypaBHeHue:
2x*=5x>+2=0

7. Pemmrte HEepaBEeHCTBO:
(B3x —2)>—4x(2x —3)>0

BapuanT 2
1. IlpencraBeTe B BHAE OCCKOHEYHOI
NECATAYHON MEePUOINYECKOMN Ipodu
paloHaIbHBIC YUCIa:
31;_6';5';_52; :
4 1311 9

2. Haiizute 3 n1po0u, KOTOpHIE OYyAYT
0omnblIe

5 , HO MCHBIIIC 6 .
13 13

3. Boblunciure:
1 61 1 7 11
[8,6-4-(590-4 15, )] (40:212+1,34)
4. Bpruucaute NpuOINKEHHO:
1,001°
5. IlpeoOpa3yiiTe (yrpocTure)

PaIMOHAIBHOE BEIPAXKCHHE:
a b—a’b

ab+b ab—a
6. Pemmre ypaBHEHHE:
2x*-3x2+1=0
7. PemuTe HEpaBEHCTBO:
x(B8x —2)— (2x —3)*<0

b’—a

b—1

2. CamoctositenbHas pabota Ne2. dyHkIMH U rpaduku




BapuanTt
1
1. ®yukius 3agana popmyioi f(x) = x73;4
X
Haiinure: a) f(1); 6) £(0).
2. Haiinure o6macth onpeaeneHus GyHKIUN

flx)=Vx -3
3. Haiinute MHOXECTBO 3HaUCHUH (QyHKIHH
=22 +4

4, SIBngerca JIM YETHOW WU
HEYETHOH

dynkmus: a) f(x) = 7x® — 5x°;
6) f(x) =%,

2x—8
5. Ha  pucynke  wu3o0paxeH  rpaduk
byHKIIUU
y = f(x), omnpeneneHHoONW  Ha
npomexyrtke [-3,5; 5]. Ilonw3ysce

rpadukom, HaiauTe: a) f(—2);

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

3; B) HynH (QyHKIIHH;

') HauOoJIbIIIee U HAMMEHbIIICE 3HAUCHHUS
GbyHKIIY;

1) 001acTh 3HAUYCHUH (DYHKINH;

€) KOJIMUECTBO KOpHe# ypaBHeHus f(x) = a
B 3aBHCHMOCTH OT 3HAYCHHUS A

A, T
/ T 4
BEIAEYEIERIENE ™
T
6. Ha  pucynke wu3obpaxeH  rpadux
GbyHKIIUU

¥ = f(x). Iloctpoiite rpaduk

¢§mew0y=ﬂ@+2ﬂﬂy=f&

£
Ty

/

/
-#{1 2 0
/
|

[
[

=y

Bapuant
2

1. dynkus 3anaHa popmymoit f(x) =3,

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

fx)=x +4
3. Haiinure MHOXECTBO 3HaUeHUN (DYHKITMH
flx)=2x*—1

4, SIBngercs M YETHOH WA
HEYETHOU

dynkums: a) f(x) = x° + 2x°;
6) f(x) = 2",

2x+8
5. Ha pucynke nzobpaxen rpaduk GyHKIHH
y = f(x), onpenencHHO# Ha
npomexytke [-4; 5]. [Tonb3yscek
rpadukom, Haiiaure: a) f(—2);
0) 3HaYeHUs X, IpU KOTOPBIX f(X) =
3; B) Hynu (QyHKIHH;
I') HauOoJbIlIee U HAUMEHbILIEE 3HAYCHUSI
byHKIUY;
1) 001acTh 3HAUCHUH (DYHKIHH;
€) KOJIMUEeCTBO KOpHe# ypaBHenus f(x) = a
B 3aBHCUMOCTH OT 3HAYCHUS A
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6. Ha pucynke nzo0paxer rpaduk GyHKIIAH
y = f(x). IToctpoiite rpaduk
dyman: a) y = f(x) + 23 6) y = f(x
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3. CamocrosarenbHas pabora Ne3. KopHu, cTenenu u sorapupmsl




Bapuanr 1 Bapuanr 2

1. ®ynkuus 3agana Gopmymnoit f(x) = x*°. 1. ®ynkuus 3agana Gopmyioit f(x) = x*°.
Cpasnure f(5,6) u f(2,4). Cpasuure f(3,6) u f(1,8).
2. Halinurte 3Hauenue BI)Ipa)I(gHI/IHZ 2. Haiinure 3Hauenue BLIpanceHzI;{:
2) 38 + 45V-32 + We2s:  6) VW32, 2) 516 — 2216 — V6a: &) 3.
3\ 243
3. Pemmte ypaBHeHuE \? x =2 3. Pemmnte ypaBHeHHE \° x =2
4. YnpocTuTe BEIpaKEHHET 4. YIpoCcTHTE BEIPAKECHHET
| 3. 2 v
a) ®a®; 6) *Vm”Vm. a)®\a’; 6)° mi4\m?.
5. Haiigure 3HaueHue BbIpa)KEHUS:
a) 125s; 0) 3208, 5. HaiiguTe 3HaYeHHE BBIPAKEHUS:
6. IlpencraBbTe BHIPAKEHHE B BUJIE a)32s, 0)16Y%,
CTEIECHH WU [IPOM3BEICHHS CTENCHEN 6. [IpeacTaBbTe BHIPAKEHHE B BHIE
(a—0.8)4 . (a—1.4)—2: (ao,4)—6 CTEIICHU UJIM TPOU3BEACHUS CTEIIEHEN
7. Peumte ypauenue V2x + 8 = x (av6)s - (a04)-7: (a-16)-3
1 7. Pemmre ypasrenue V2x + 48 = —x
m—3ms3 5
8. Cokparute 1podb 2 m+7ms
m3-3 8. Cokparute 1podb 3
9. Pemure ypaBHEHHE ms+7
5t —3 - 5¢=250 9. Pemrure ypaBHEHHE
10.Haiinute 061acTh onpeaeneHus 2x +2x3=72
GynkuMn 10.Haiiaure 061acTh onpeieIeHAs
y=1lg(4x—1) byHKIHH
11.Pemute ypaBHEHUE y =1g(6 — 4x)
logi(3x +4) =2 11.Pemute ypaBHEHHUE
3

12.PemnTe HEpaBEeHCTBO 10go.1(10x = 7) =1
logo.o(x — 4) > 10go.o(8 — x) 12.Pemmte HEPaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.BeruricnuTe 3HaYCHNUE BHIPAKEHHS

loge 27 + logs 3 13.Beruncnnte 3HaY€HUE BHIPAKCHUS
2log2 6 —log2 9 logs 128 — logg 2
14.Haiinute KopeHb ypaBHEHUS 2logs 2 + logs 9
logz x + loga(x —3) =2 14 . Haiigure KOpeHb YpaBHEHUS
15.Pemnte HEpaBEHCTBO logs x + logs(x —4) =1
logos? x —logos x —2 >0 15.PemuTe HEPAaBEHCTBO

10go.25° x + 10go2s x —2 >0

4. CamocrosarenbHas padota Ne4. OCHOBBI TPUTOHOMETPUHU




Bapuanrt 1
1. HaiiguTe 3HaueHNE BRIPAKECHHS
2tg T ctg (— ™) + cos  — 2 sin
T3 6 4
2. YmpocTurte BeIpaXCHHE

cos? a + sin? a + tg?p
3. YmpocTure BeIpaKeHHE:
a) cos(a — B) — cos(a + )
6)sin 5 cos 4 + cos B sin 48
sin 2a
B)

2sina

4. Jlano:

a < 3”2, "< B <m. Haiipure sin(a + )

sina=-°, cosf=—-1m<
13 13

5. JlokaxkuTe TOXKIECTBO:

1 1
1 —tga_ 1 +tgq=tg2a
6. Pemmre ypaBHeHue Sin 4x = —;—2 B

7. PemmTe HEaBEeHCTBO COS X < !

Bapuant 2
1. Haiinure 3HaueHUE BBIPAKEHUS

2tg (— ”72 ctg ™ + sin 3 _ 4 cos
6

3 2 4
2. YrupocTuTe BBIpaKeHUE
cos? a + sin’ a + ctga

3. Ympocture BeIpaKeHHE:
a) sin(a + B) —sin(a — B)
0)cos 6a cos 4a — sin 6a sin 4a

2c0s%
B) sin 2a
4. Jano: cosa=0,6, sinp=- 0,8;’” <

a<2mm<pf< 3".2Hap”111me cos(a + B)

5. JlokaxkuTe TOXKIECTBO:

tga + tgo =
tg2a, 1 —tga 1+
tga

6. Pemute ypaBHeHue COS 6x = — 3

7. Pemmte HepaBeHCTBO SiN x > 2\/4

5. CamocrositenpHas padora NeS. [Ipon3BoHas U €€ npuMeHEeHHe

Bapuanr 1
1. Haitagure npon3BoaHyo

ymimm: 3) f(x) =3+

6) f(x)="°

x4
B) f(x) =tg 4x
2. Brruncnure 3HaUeHNE MPOU3BOAHON
GbyHKIUN
f(x) =(3x —2)° B TouKe x0 =1
3. HaiinuTe mpou3BoHy0 QyHKIUU:
a) f(x) =V6x — 7
6) f(x) = cos *,
4, Teno nBuraercs 10 KOOPAUMHATHOU

npsAMoi mo 3akony s(t) = 3t> — 2t + 1
(mepeMenieHne M3MeEpseTCs B METpax,
BpeMi — B cekyHaax). Yemy paBHa
CKOpOCTh TeJa 4Yepe3 3 ¢ Iociie Havajia
JIBHKEHUS?

5. Uemy paBeH yriaoBoi KodhdHUIHEHT
KacaTeJIbHOU K TpaguKy GyHKIHUN

y=x3—2x
B TOYKE ¢ a0CIuccoi xo = —1?
6. Kaxkoe ypaBHEHHE nMeeT
KacaTeJabHast

Bapuanr 2
1. Haiinure npou3BOIHYIO

dymxm: a) f(x) = 4+

6) f(x)="

X6
B) f(x) =tg 2x

2. BpluucnuTe 3HAaYe€HHWE —INPOM3BOJHOW (QYHKLHH
f(x) = (38x + 4)* B Touxe xo =1
3. Haiigure npou3BoaHy0O GYHKIHH:

a) f(x) =V8x + 1
6) f(x) =sin X4
4. Teno
psAMOI
1o 3aKOHY

JIBUTAeTCs MO  KOOPJIWHATHOM

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

(mepeMerieHne  U3MepsAeTCs B MeTpax,

BpeMs — B CcekyHIax). Yemy paBHa

CKOpOCTh Tena depe3 4 C mociie Hadaia

JIBHOKEHUS?

5. Uemy paBeH yriaoBol Ko3(pQUIIUEHT

KacaTeJIbHOU K TpapuKy QyHKIHUN
y=x%—2x

B TOUKE ¢ abcuuccou xo = —2?

6. Kakoe ypaBHEHHE UMeeT KacaTeabHas K

rpaduky dyuxman f(x) = ¥ B rouke ¢

x—4




— 3y+4

k rpaduky pynximu f(X) B TOYKE C
x—3

a0CIMCCON xo = 2.

7. YeMy paBHO HaMMEHbIIEE 3HAYCHHE

dynxmun y = x + 4 na npomexytke [1;3]?
X

8. Uccnenyiire GyHkuuto
y =16x°—12x% — 4
U moctpoiite e€ rpaduxk.

abcrmcecon xo = 1.

7. Uemy paBHO HauOoJblIee 3HAYCHHUE
byHKIMHA Y = X + 1Ha npomexytke [1;3]?
8. Uccnenyiite GpyHKIHIO

y =2x3+9x% + 12x

U mocTpoiite e€ rpaduxk.

6. CamocTosiTenbHas pabora Ne6. MiHTerpai u ero npuMeHeHHne

BapuanT 1

1. Haiigute o0mmii BUI MepBOOOpa3HOM
byHKIMY:
a) f(x) = x*
0) f(x) =sinx
B) f(x) = 2*
r) f(x) =x
m fx) ="

x5
) f(x) = ¢

2. @ynknusa F sBnsercs: mepBooOpasHOU
byukmun f(x) = x — 3. Uepe3 kakyio u3
JTAHHBIX TOYEK MPOXOJUT IpaduK HyHKIIUU
F, ecmu F(2) =5?

a) (0:8); 6)(-2;17); B)(1;5,5); 1) (44).

3. Breruuciure
MHTETrpa: a) F’ x% dx
6) fi sin 3x dx

9

jn dx
B) J2m sj
) 2rsin2x,

0 dx
r) I -2

2\7—x

4. Boruucnure IUIOLIA/b
¢burypsl, 1300pakKeHHON Ha PUCYHKE.

Bapuant 2

1. Hafigure oOmuii Bua mnepBOOOpa3HOM
byHKIUU:
a) f(x) = x°
0) f(x) =cos x
B) f(x) =3~
r) f(x) =2x
m f(x)="°

x7
e) f(x) = e>
2. Oyakmus  F  sgBiasercs  mepBooOpa3HOiA

bynkun f(x) = x — 3. Uepe3 kakyio u3
JAHHBIX TOYEK MPOoXoauT rpaduk ¢pynkuuu F,
ecmun F(2) =57

a) (0;8); 6)(-2;17); B)(1;5,5); 1) (44).

3. BelumciauTeHHTErpa:
a) [ 2x2 dx
6) f"i sin 6x dx

9

T dx
B) I;gn cos2x,

2 dx

D] s-x

4. Beraucnure IUIOMAb
M300paKeHHOW Ha PUCYHKE.

burypsi,




y=Cc08X

5. Hadigure miomanp
KPUBOJIMHEWHOW Tpareiuu,
OTpaHUYECHHOW JIMHUSAMH Y = 6Xx —

x%,y=0,x=1,x=3.

4 x

Beluucnure  momans ¢burypsl,
OTpaHMYEHHON JTMHUAMH Y = X2, ¥y = 2 — X.

. CamocrosrenbHas pabora Ne7. Kombunaropu

Ka

BapuanT 1

1. Cxonpkumu crocobamMu MOTYT CECTh B
aBToMOOMIb Mapku «Kanmnay» 5 dernoBek,

€CIM KaXIObId W3 HUX MOXET OBITh
BoauTeeM?
2. Uepes  KeEIIE3HOJOPOKHYIO  CTAHIIHIO

JIOJDKHBI OJTHOBPEMEHHO MPOUTH 3 moe3na.
CKOJIBKUMHU CIIOCO0OaMH THUCTIETYEP MOKET

OpraHH30BaTh MPOXOXKIACHHE COCTaBOB,
€CJIM B €r0 PAaCHOpSHKEHUU S5 CBOOOTHBIX
nyTeun?
3. PemuTte B HaTypalbHBIX  YHCIAX
ypaBHEHUE
A>=18- A*
x x—2

4. CKOJBKO CYIIECTBYET CEMU3HAUHBIX
qrcen,

KOTOpBIE HaIEJ0 JAesITcs Ha 257

5. Pemmre B HaTypaJIbHBIX YUCIIaX
ypaBHEHHE

C2=120
6. Ha npsimoit ormetnnu 12 Touek, a Ha
napajjieNbHol ed mpsMoi — 7 TOYeK.

CKOJIBKO CYIIECTBYET UETHIPEXYTOJIbHUKOB
C BEpIIMHAMU B ATUX TOUYKaX?

7. JIns MIKOTBHOM JIOTEPEH TMOATOTOBUIIH
100  OwmieroB, W3  KOTOPBIX 12
BBIMTPBIIIHBIX. [lepBbIii yueHUK BBIOMpaeT
Hayrag 10 OunetoB. CKOJTBKO CYIIECTBYET
BapHAHTOB, MPU KOTOPHIX OH BhIOEpET HE
MeHee 2 BBIUTPBIIIHBIX OUIETOB?

Haiinure otHomeHne cymmel uncen B100-i
cTpoke TpeyroibHuka [lackans k cymme

8. umucen B 200-if cTpoke

Bapuant 2
1. CkoJbKuMH criocobamu MOIKHO
pacnpenenuTs 5 IeKYpHBIX MO dTaXkaM B
MSTUATAKHOM OOIEKUTHN?
2. Uepe3  KeJIEe3HOJOPOKHYIO  CTAHIIUIO
JOJDKHBI OJJHOBPEMEHHO TpoiTH 4 moe3na.
CKOJIBKUMH CITOCOOaMH JTUCIIETYEP MOJKET
OpPraHHW30BaTh MPOXOXKJICHHE COCTABOB,
€CIM B €ro pacropsikeHuu 6 CBOOOJIHBIX
nyTen?
3. Pemure B
ypaBHEHUE
A2=20
X
4. CKOJIBKO  CYIIECTBYET
[IECTU3HAYHBIX
qucell, KOTOPbIe HAILleNo JensTcs Ha 257
5. PemmTe B HATYpaabHBIX YHCIAX

HAaTypaJbHbIX qucjax

aBHEHUE
Cx*=66
X
6. Ha npsimoit ormetunu 14 Touek, a Ha
napajuienbHo el mpaMoil — 9  Touek.

CKOIIBKO CYIIECTBYET UYETBIPEXYTOJIBHUKOB
C BEpPIIMHAMH B ITHX TOYKAX?

7. Jlns IIKOJBHOM JIOTE€per MOJArOTOBMIIN
200  OumieroB, U3  KOTOphIX 25
BBIMTPBIIHBIX. [IepBblii yueHHK BBIOMpaeT
Hayran 10 OunetoB. CKOJBKO CYIIECTBYET
BapUaHTOB, NPHU KOTOPHIX OH BBIOEpET He
MeHee 2 BBIMTPBIIIHBIX OUIeTOB?

8. HaiinuTe oTHOIIEHHE CyMMBI YHCET B
100-#1 crpoke TtpeyroimpHuka Ilackans
cymme umcen B 200-ii cTpoke

8. CamocTtosiTenbHas padoTa Ne§. DieMeHThI TEOPHH BEPOATHOCTEH U MaTeMaTHYeCKON

CTaTUCTHUKHU




Bapuanrt 1
1. B kopoOke nexar 15 mapukoB: 10 cuHux
u
5 3enensIix. KakoBa BEpOATHOCTH TOTO, 4YTO

Hayrajg B3ATBIH M3 KOPOOKM IIApPHUK
OKaXKETCH KEITHIM?
2. BeposTHOCT,  KynmuTh  OpakOBaHHYIO

napy camor HEKOTOpOW (PMPMBI COCTaBIISIET
0,023. Ckonbko OpakoBaHHBIX Hap O0YBHU
rapaHTUPOBAHHO cojepkutT naptus uz 1000
nap caror 3Toi GupMBbI?

3. [lpy mpoBeneHUH DIK3WT-MOJA OBLIO
ompoiieHo 15 Teicsy u3bupareneit, cpenu
kotopeix 600 mnporosiocoBanu «lIpotuB
Bcex». OueHuTe BEpPOATHOCTb COOBITHSA,
Opu  KOTOPOM  HM30WpaTellb  roJIOCyeT
«IIpoTuB Bcex».

4. KapTouku, Ha KOTOPBIX HAIKMCAHbI YKCIa
I, 3, 5, 7, Hayrag mnocinegoBaTelbHO
BBIKJIQ/IbIBAIOT B psj. KakoBa BepOATHOCTD
TOT0, YTO TMOCJEIHEH MOJI0KAT KapTOUKY C
yuciom 5?7

5. KakoBa BeposiITHOCTH TOr0, YTO MpPH
no0pachIBAaHUH JIBYX HTPAJIBHBIX KYOMKOB
Ha OJHOM M3 HMX BBINAAET €AMHMIIA, a Ha
Apyrom

— Tpoiika?

6. Uemy paBHa MenuMaHa COBOKYITHOCTH
JaHHbBIX: 2,2,3,4,5,6,137

7. OgHOBpPEMEHHO noI0pOCHIIH TpHU
MOHEThl. KakoBa BEpOATHOCTH TOTO, 4TO
POBHO Ha JIBYX M3 3THUX MOHET BbINAJET
rep6?

8. B simuke nexar si6ioku Tpex coptos: 20
xkenthix, 10 3enensix n 30 kpacHbix. Kakoe
HauMEHbIlIEe KOJIMYECTBO sIOJOK HAJO
JOoCTaTh M3  SIIMKAa HAyraja, 4ToOBI
TrapaHTUPOBAHHO B3ATh 0 KpailHEN Mepe
OJTHO KEJITOE U JIBa KPAaCHBIX s10s10Ka?

Bapuant 2
1. B xopoOxke nexat 15 mapukoB: 12 cuHHX
"
5 3enenbix. KakoBa BepOsSTHOCTH TOTO, YTO

Hayrajg B3ATBIK U3 KOPOOKH MIApHK
OKaXETCS KEJIThIM?
2. BeposATHOCT,  KynmHTh  OpaKOBaHHYIO

rapy carnor HeKOTOpOW (PMPMBI COCTaBIISIET
0,015. Ckomnbko OpakoBaHHBIX Map OOyBU
rapaHTUPOBAHHO coJiepKUT maptus u3z 2000
nap caror 3Toi GupMbI?

3. Ilpy mpoBeneHHH DK3WUT-TMOJA OBLIO
ompomieHo 15 Teicsu u3zbupareneit, cpeau
KOTOPBIX 1500  mporosocoBanu  3a
«Kanmunata H». OreHute BeposTHOCTDH
COOBITHS, TMPU KOTOPOM  HU30Uparenb
roJIoCyerT 3a

«Kananmara Hy.

4. KapTouku, Ha KOTOPHIX HATUCAHBI YHCIIA
1, 3, 5, 7, Hayrag mocIea0BaTeIbHO
BBIKJIQJIBIBAIOT B psia. KakoBa BepoATHOCTD
TOTO, YTO TIOCJIEHEH IMOJIOkKAT KapTOUKY C
quciom 3?7

5. KakoBa BepoSTHOCTH TOTrO, YTO WpHU
MoI0pachIBaHUH JIBYX MIPaJbHBIX KYOUKOB
Ha OJHOM W3 HHX BBIMAJIET MATEpKa, a Ha
ApyromMm

— nBoMka?

6. UeMy paBHa MeauMaHa COBOKYITHOCTH
IaHueX: 2, 3, 3,4, 6, 6,167

7. OHOBpEMEHHO 0JI0OpOCHIH TpH
MoHeThl. KakoBa BEpOSATHOCTH TOTO, YTO
POBHO Ha OJIHOM U3 TUX MOHET BBHIMAJET
rep6?

8. B smuke nexar s16510Kku Tpex coptos: 20
xenTeix, 10 3emenbix u 30 kpacubix. Kakoe
HauMEHbIlIee KOJIMYECTBO S0JOK HAJIO
JI0CTaTh W3  SIIMKAa HAyrajg, YTOOBI
rapaHTUPOBAHHO B3ATH IO KpaifHel mepe
JIBa 3€JICHBIX U JIBA KENTHIX I0JI0Ka?

9. CamocrositenbHas padota Ne9. [IpsiMble 1 MIIOCKOCTH B TIPOCTPAHCTBE

Bapnanr 1

1. Yepe3 koHmsl otpe3zka MN wu ero
cepenuHny K mpoBeneHbl mapaiienbHbIe
npsIMbIE,  TEpeceKaronue  HEKOTOPYIO
IUIOCKOCT o B Toukax Mi, N1, Ki
COOTBETCTBeHHO. Hailinmute mmumHy OTpeska
KKi, ecnu orpezok MN He nepecekaer
I0CKOCTh 00 1 MM1= 22 cm, NN1

=8 cM.

Bapwanr 2
1. Yepez koHumsl otpeska AB u ero
cepenuny C mpoBeJeHbl MNapaielbHbIe
npsiMble,  TEpeceKarolue  HEKOTOPYIO
IUIOCKOCTh o B Toukax A1, Bi, m Ci,
COOTBeTCTBeHHO. Haiinute miMHY OTpe3ka
CC1, ecoum otpesok AB He mnepecekaer
mnockocth o0 1 AA1 =18 cm, BB1=10 cm.




2. Touku A1, Bi, Ci1 — mapamnenbHbie
npoekuuy BepiivH A, B, u C

napaienorpamma ABCD Ha HekoTOpyro
IJIOCKOCTh  COOTBETCTBEHHO. [locTpolite
MpoeKLHI0 BepuHbl D mapanenorpamma
HAa 3TY IIOCKOCTb.

B1
A1 _I'-" ®

C1

3. Uepez Bepmmny mnpsmoro yriaa C
npsiMoyrosibHoro tpeyroiabHuka ABC k ero
IUIOCKOCTH IIPOBEJEH neprneHaukysip CM.
Haiinure JUTUHY CTOPOHBI AB
tpeyronbHuka ABC, eciu CM = § cm, BM
=17 cm, £CAB = 30°.

4. Yepes BepmmHy D mpsMOyroibHHKa
ABCD Kk ero IJIOCKOCTH MpPOBEIEH
neprnenaukyisp DE. Touka E ynanena ot
ctoponbl AB Ha 10 cm, a ot ctoponsl BC
— Ha 17 cM. Haiigure anuHy auaroHanu
BD, ecnu DE = 8 cm.

5. Yroxa MEXIY IUIOCKOCTSIMU
tpeyronbHUKOB ABC u ABD pasen 45°.
Tpeyronbank ABC

— PAaBHOCTOPOHHHMIA €O CTOPOHOI 4V3 cM,
TpeyroibHuKk ABD — paBHOOeapeHHBII,
AD L

= BD = V14 cm. Haiinure ammny oTpeska
CD.

2. Touku A1, Bi, u Di— mnapamiensHbie
poeKuuu BepmivH A, Bu D
napaienorpamma ABCD Ha HekoTopyro
IJIOCKOCTh ~ COOTBETCTBEHHO. [loctpoiite
npoekuuio BepmmHbl C napgienorpaMma
Ha 3TY IUIOCKOCTb.

&1

A1

C1

3. Uepez BepmmHy npsmoro yriaa C
npsiMoyroJsibHoro tpeyroibHuka ABC k ero
IUIOCKOCTH IIpoBezeH neprneHaukysip CD.
Haiinnre JUTUHY CTOPOHBI AB
tpeyrosnbauka ABC, eciiu AD = 20 cm, CD
=16 cm, 2£CAB

=60°.

4. Yepe3 BepmMHYy A HOpSIMOYroJbHHUKA
ABCD «k ero IUIOCKOCTH TIPOBEJCH
neprneHukyisip AP. Haiinure nnmny aToro
nepnenukynsapa, ecnu BC = 12 cm, DB =
13 cm, a Touka P ynanena ot npsamoit BC
Ha

V106 cm.

5. Yron MEXIy IJIOCKOCTSIMU
tpeyronbHuKoB ABC u AKC pasen 60°,
AC =124 cMm, BC=BA

= 20 cm, KC = KA = 15 cm. Hatigure
unHy otpeska BK.

10. CamocrosrenpHas padota Nel0. KoopanHaTHI 1 BEKTOPEI

Bapuanr 1
1. Jauer  Toukm M(3;-2;1) u  N(5;2;-
3).Haiinure koopauHATHI CEpeAMHBI OTPE3Ka
MN u ero niuHy.
2. Manst Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiinure:

a) KOOp/IMHATHI BEKTOpoB AB
nAC;
AB;

0) MOIyJTb BEKTOpA

B) koopauHatel Bektopa MN = 2AB — 3AC.

3. CymecTByeT 1M napajulesbHbIN NEPEHOC,

Bapuanr 2
1. Dauer  Toukm M(-6;5;3) u N(4;1;-
5).Haiinute KoOpIMHATHI CEPEeIMHBI OTPE3Ka
MN u ero qnuHy.
2. lauer  Touku A(-4;-2;1),
Hu
C(2;1;-3). Haitnure:

B(3;-1;-1)

a) KOOpJIMHATHI BEKTOpoB AB
A
AB;

0) MOIyJIb BEKTOpa




Mpu  KOTOpOM o00pa3zom Touku M(4;3;4)
spisercs Touka M1(1;3;0), a o6pazom Touku
K(1;-8;3) — rouxa K1(6;-2;7)?

4, Touku A(-2;-4;1) u B(-5;-6;-1) -
BepinHbI napauienorpamma ABCD, Touka
O(1;3;2) — TOuka TmepeceyeHusi €ro
nuaronanei. Hailaure KoopauHaThl BEPIIMH
C u D napannenorpamma ABCD.

5. Tausl Bektopsl a (-2;8;-4) u b(1;-4;k).

I[pu kakoM 3Ha4YeHUH K BEKTOpBI @ U b:

a) KOJIJTMHEAPHBI,
0) nmepreHIuKyIIPHBI?

B) KoopauHathl Bektopa MN = 3AB — 2AC.

3. CyuiecTByeT Jid napajuiebHbIi MepeHoc,

npd KOTopoM ob0pazom Ttouku M(-1;3;-4)

spisieTcs Touka Mai(4;5;-7), a obpazom

touku K(6;-4;5) — rouka K1(11;-2;8)?

4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepirHbI mapamienorpamma ABCD. Halinure
KOOpauHaTHI BepinHbl C mapajenorpamma

ABCD u KoOpJIMHATBI TOYKH MEPECECUCHUS €T0
IUaroHaJIcH.

5. Maubl Bektopel a (1;-4;-3) u b(5;p;-15).

[py KakOM 3HAYEHHUH P BEKTOPBI & U
b:a) xomIMHEApHHI,

0) nepreHIuKYISIpHBI

11. CamocrostenpHast padota Nel 1. MHOTOTpaHHUKH U KPYTJIbIC TEJIA

BapuanT 1
1. OcHoBanueM mpsMOM MPU3MBI SBIISETCS
IPSMOYTOJIbHBIM ~ TPEYrOJIbHUK,  KaTeThbl

KoToporo paBHel 6 cM u 8 cM. Haiinure
IJIOIIA b TOJHOM MOBEPXHOCTU IIPU3MBI,
eciu €€ O0KOBOE peOpo PaBHO 5 CM.

2. bokoBoe pebpo MPaBUIILHON
YeThIPEXyroJibHOM mupaMuel paBHo 10 cm, a
BBICOTA — &8 cM. Haiinute miomanb
JMArOHAJILHOTO CEYCHUST TUPAMUJIBI.

3. Paguyc ocHOBaHHS KOHYcCa paBeH 5 cM, a
obOpasytomas — 13 cm. Haiinure mmomans
OCEBOr'0 CEUECHHS KOHYCA.

4. Ha paccrossHun 4 cM OT IIeHTpa Iapa
MIPOBEACHO CEUEHUE. Otpe3ok,
COCIIMHSIONMI LEHTp 1Iapa MW  TOYKY
MEPECEUYEHUS ITOTO CEUECHHUSI C TOBEPXHOCTHIO
mapa, 00pasyeT ¢ IIOCKOCTbIO CEYEHHS YTOJl
30°. Haiiaure miomaab CeYeHHUS.

5. Beicota nunuHapa paBHa 8 CM, paaunyc
ocHoBaHusl — 5 cM. Ha pacctostHuu 4 cm oT
OCH LWIMHIpa NapaieIbHO el MpOBEIEHO
ceuenue. Haiinure muomaas 3Toro ceueHus.
6. OcHOBaHMEM TPSIMON TPHU3MBI SIBIISETCS
MPSIMOYTOJIBHUK, OJIHA U3 CTOPOH KOTOPOIO
paBHa 15 cMm, a nuaroHans — 17 cMm. Haiinure
00BEM MPU3MEI, eci €€ BbicoTa paBHa 10 cwm.
7. OcHOBaHUEM TTUPAMUTBI SIBJISICTCSI
TPEYroJIbHUK cO cTopoHamu 13 cm, 14 cm, 15
cM. Haligute oObeM mnupamumbl, eciau eé
BBICOTA paBHA 6 CM.

8. Obbem mapa paBeH 36T cm
JUaMeTp mapa.

3. Haiiaure

Bapuant 2

1. OcHoBaHuEM MNPSAMON NPU3MBI SBISAETCS
paBHOOEPEHHBI  TPEYrojbHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a OcHOBaHUE
— 16 cm. Haigure nmmomaab IMOJIHOU
MOBEPXHOCTH TPU3MBI, eciau €€ OOKOoBoe
pebpo pasHO 10 cMm.

2. JlmaroHaiib OCHOBaHHUS MPaBUIBHOMN
YETBIPEXYTOJIbHOM NMUpaMHIbI paBHa 24 cM, a
O6okoBoe pedbpo — 26 cm. Haitaure momans
JMarOHaJIbHOTO CEUYEHUs] TUPAMHU/IBL.

3. BricoTa KOHyCa paBHa 6 cM, a 0Opa3yromas
— 10 cm. Haiinure nomanb 0CeBOro CeYeHUs
KOHYCa.

4. Paqmyc mapa paseH 17 cm. Haiinure
IUIOL[alb  CEYEHMsl  Iapa  IUIOCKOCTHIO,
KOTOpas yJaJleHa Ha 15 cM OT LieHTpa mapa.
5. B  HmKHEM  OCHOBaHMU  IIWJIMHIpA
IIPOBEJIEHA XOp/1a AJIMHON § CM, HaxOAIIasICs
Ha paccTOSsHUHM 3 CM OT IIeHTpa 3TOro
ocHoBaHusA. Haiinure 1ulomanas 0OCEBOro
CEUeHHUs LIMJIMHAPA, €CJIU €0 BhICOTa paBHA 6
CM.

6. OcHOBaHMEM TPSIMON TPU3MBI SBISETCS
MPSIMOYTOJIBHBIN  TPEYroJIbHUK, THIIOTEHY3a
KOTOpOro paBHa 13 cM, a OJIUH U3 KAaTE€TOB —
12 cm. Haiimute o0beM mnpusmbl, eciau eé
BBICOTA paBHa 5 CM.

7. OcHOBaHNEM MIUPAMHU/IBI ABJIAETCS
TPEyTroJbHUK cOo ctopoHamu 13 cm, 20 cm, 21
cMm. Haiinure o0beM nupamuabl, eciu eé
BBICOTA paBHa 9 cMm.

8. [Inomans moBepxXHOCTH miapa paBHa 144n




9. OceBoe cedeHHE KOHyca — MPaBHIbHBIN
TPEYroJibHUK €O cTopoHOM 4cm. Haiiaure
00beM KoHYca.

10. B HwKHEM OCHOBaHWM  IHJIMHIpA
MpoBeJIeHa XOpJa JJIMHOH 6 CM, KOTOPYIO
BUJIHO M3 LIEHTPAa BEPXHEro OCHOBAHMS IOJ]
yriioMm 60°, a U3 IEHTpa HU>)KHETO0 OCHOBAHUS

cMm?. Haifaure muamerp mapa.

9. OceBoe CeUeHUe KOHYca —
paBHOOEAPECHHBIN MPAMOYTOJIbHBII
TPEYroJIbHUK C TUrnoTeHy3oit 6 cm. Haitnure
00beM KoHYca.

10. B HWKHEM OCHOBaHWH  IHJIMHIpA
MpOBEeJIeHa XOp/1a, KOTOPYIO BHIIHO U3 IIEHTpa

— mox yriioM 120°. Haliaure muromaas O0KOBOIMA
MOBEPXHOCTH IUIMH/IPA.

HIDKHEro OCHOBaHMS moj yriaom 90°, a u3
IIEHTpa BEPXHETO0 OCHOBAHUS — IO/ YIJIOM

60°. Haiigure [UIOILAb OOKOBOM
MMOBEPXHOCTH
WIMH/PA, €CIIA PAUYC €r0 OCHOBAHKS paBeH 8§
CM.

5.3 llpumepsI rpyNNOBbIX TBOPYECKHUX 3aJaHUI
1) C momompio mporpammel octpoeHus rpaduko Visual Basic 6.0 uccienoBaTh moBeneHue

(GyHKIMM [pU  CMEHE OJHOIO/HECKOJbKMX €€ mapamerpoB. Ompeneiautb  o0ue
3aKOHOMEPHOCTH, CJenaTh BBIBOABL. Pe3ynmbraTtel odopMuth B BHAe mpe3eHTanuud MS
PowerPoint.

2) Kiuenty HeoO0Xoaumo, 4yToObl B KOMHaTe 0O0s3aT€IbHO IPUCYTCTBOBAIM OObEMHBIE
3JIEMEHTHI JleKopa IiuHApuueckoi ¢opmel. Iloctpouts M3 Oymarum Mojenb LMIMHIPA.
Pasmeprl nis mocTpoeHHsi BbIOpaThb CaMOCTOSITENIBHO, C YY€TOM TOIO, YTO COOTHOIIEHHE
panuyca K BbICOTE JI0JIKHO ObITH 1:2.

3) PaccunTaTth KOJIMYECTBO 2-X KHJIOIPAMMOBBIX OAHOK KpPacKu, KOTOpPbIE HY)KHO KYIUTb JJIs
OKpalIMBaHUs IMIMHAPHYECKOTO CBOAA Tojsanma. Pacxon kpacku 100 r ma 1 M2 Pammyc
HWJIMHpA paBeH 2,9 M, JyiMHa cBojia 6 M.



6. HpI/IMepbl OIICHOYHBIX CPEACTB 1JIsl MPOBECACHUSN l'[pOMe)KYTO‘lHOﬁ arrecraliuu

6.1 Bonpocwl 1J1s1 3K3aMeHa:

1. ®ynkuuu. O6acTh onpeaeneHus 1 MHOXKECTBO 3HaueHUH GyHkuii. CBolicTBa QyHKIIUU.
CrniocoOwl 3a1anus GyHKIIAH.
2. IlpomMexyTKy BO3pacTaHusi M yObIBaHMSA, HaHOOJbIIEe W HAaMMEHbIIEE 3HAUCHUS, TOYKH
SKCTpeMyMa (QyHKLUH.
3. IIpeobpazoBanus rpadukos. [lapamiensHblid IEPEHOC, CAMMETPHS OTHOCHTEIILHO OCEH
KOOpJAMHAT UM CHUMMETPHUS OTHOCUTEIBHO Hayaja KOOpAMHAT, CUMMETPHUS OTHOCHUTEIBHO
IPSIMOH y = X, pacTsKEeHUE U CKaTue BA0JIb OCEH KOOpIUHAT.
4. CteneHu ¢ palMOHAJIbHBIMU 10KA3aTeIsIMHU, UX cBOMCTBA. CTENEHU C JEHCTBUTEIIbHBIMU
nokaszarensiMu. CBOMCTBA CTENEHU C JeWCTBUTENbHBIM MTOKa3areneM. [lokazaTenbHas QyHKIus.
5. Jlorapudm uncna. OCHOBHOE Jorapu(pMUIECKOE TOKIECTBO. JeCATHUHBIC U HATYpalbHbIC
norapudmsl. [IpaBuna neicTBuii ¢ torapudmamu.
6. Jlorapudmuueckas ¢pynkuus. JlorapudpmMudeckne ypaBHEHNsI 1 HEPAaBEHCTBA.
7. Pagunannas mepa yria. CHHYC, KOCHHYC, TAaHI€HC M KOTaHI'€HC yrja. 3HaKd CHHYCA,
KOCHHYCa, TAHI€HCAa U KOTAHT'€HCa 110 YETBEPTSM.
8. OCHOBHBIE TpUTOHOMETpUYECKHE ToxaecTBa. Dopmynsl npuseneHusd. Dopmyibl
cinoxenus. Popmyisl JBOMHOTO yria. PopMysibl IMOJIOBUHHOTO yIJa.
9. Tpuronomerpuueckue GyHKLUHU, UX CBOICTBA U IpaUKH.
10. ITocnenoBatenbHOcTH. CrIOCOOBI 33]aHUSI U CBOMCTBA YMCIIOBBIX MOCIIEA0BATEIbHOCTEH.
[TonsiTHE O Mpenene nocae10BaTeIbHOCTH.
11. IIpousBoanas. IlonsTHE O TPONU3BOAHON (DYHKIIHH, €€ TEOMETPUIECKUIN 1 (PU3HUECKII
CMBICIL.
12. YpaBHeHue KacaTelbHOHN K TpaduKy (PYHKIHU.
13. [IpuMeHeHne MPOU3BOIHOM K UCCIIEOBAHHIO (DYHKIMI U IOCTPOSHHUIO IT'paHKOB.
14. IlepBooOpa3Hasi U HHTErpaJ.
15. IlpuMeHeHune onpeneneHHOro HHTErpala A HaX0XKACHUs IUIOIIAI KPUBOJIUHEHHON
tpaneuuu. @opmyna Herotona—IJleitonuna. Ilpumenenus uarerpana B U3MKe U TEOMETPUH.
16. OcHoBHbIe MOHATUS KOMOMHaTOpuKkH. [Toacuer yncna pasmelieHuii, nepecTaHoOBOK,
COYETaHHM.
17. CobObITHE, BEPOSTHOCTb COOBITHUS, CIIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH.
18. Ilpencrapnenre faHHbBIX (TaOIUIIBI, AMATPAMMBI, TpaQUKN), FreHepaibHasi COBOKYITHOCTb,
BbIOOpKaA, cpesiHee apupMeTndeckoe, MearaHa.
19. B3auMHoOe pacnosiokeHue ABYX NMPsMBIX B IIpocTpaHcTe. [lapamiensHoCTh npsiMoii u
wiockocTH. [lapannensHocTs mnockocrel. [lepneHaAuKyIspHOCTS IPSAMOM U INIOCKOCTH.
20. IleprienAuKyIAp ¥ HaKJIIOHHAs. YTOJ MEXIY IPSIMOU U TUIOCKOCTBIO. /IByrpaHHbIi yroJ.
VYron mexay miockocTsaMu. [lepneHaAuKyaIsspHOCTD ABYX INIOCKOCTEH.
21. 'eomerpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapajlIeIbHBINA EPEHOC, CUMMETPHUS
OTHOCHUTEIIBHO IIIockocTu. [lapamnensHoe npoektupoBanue. Ilnomane opToroHanabHOM NPOEKIUH.

22. Ilonsitue BexTopa. Moayib BekTopa. PaBeHCTBO BeKTOPOB. CII0KEHHE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha Yncio. Pa3nokeHne BEKTopa 0 HalpaBJIEHUAM. YTOJ MEXKIY IBYMS
Bektopamu. [Ipoekuus BekTopa Ha ock. KoopaunaTel Bektopa. CkanspHOe MPOU3BEACHUE BEKTOPOB.

23. Ilpamas n HakinoHHas npusMa. [IpaBunbHas npusma.

24. ITapamnenenunen. Kyo.

25. Ilupamupa. [IpaBunbHas nupamuaa. Y ceueHHas nupaMmuaa. Terpasap.

26. CumMmeTpuu B KyOe, B mapajuiesenumnese, B npusme 1 B nupamuae. Ceuenus kyoa,
IIPU3MBI U TUPAMHUIBL.

27. unuuap v KoHyC. Y cedeHHbIH KOHYC. OCeBbIE CEYEHUS U CEYEHU S, MapalIeIbHbIE
OCHOBAHHUIO.

28. [lap u cdepa, nx ceuenus. KacarenpHas mIocKocTh K chepe.



29. ®opmyibl o6beMa Ky0a, MPsIMOYTOJIBHOTO MapaIeenuIeaa, IPU3Mbl, IIMINHAPA.
®opmyibl 00beMa MUPAMUIBI U KOHYCA.

30. @opmybl IJIOMIAIN IOBEPXHOCTEH MIIMHAPA U KoHyca. DopMyIbl oobema mapa u
romany chepsl. [Togodue ten. OTHOMEHHS TUIONIa el TOBEPXHOCTEH N 00BEMOB MOTOOHBIX TEI..

6.2 Ilpumepsnl 3a1aHNH )11 KOHTPOJbLHOUH PadoThI

Bapuanr 1.
1. KakoMy 13 JaHHBIX TPOMEXYTKOB MPUHAJICKHUT YHCIIO 1—2?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
12a'%p?

2. Cokparure 1podp ————.
P P 16a5b®
. 2 a+2 6a—30
3. Haiigute 3HaueHHE BhIpAKCHUS - +

. opu a = 4,75.
a?-10a+25 a?-4 p !

4. Kakosa ob6macts onpenenenus pyukiun f(x) = V1 — x2?

5. YkaxuTe NpoMeKyTOK yObIBaHUs (DYHKIIUU, U300PAKEHHOM Ha PUCYHKE.
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6. IIpoBeputs, siBisiercs u Gyakuus f(x) = Vx — 1 4eTHO# WK HEYETHO.
7. BpraucinTe 3HaU€HUE BBIPAKCHHUS 3\/2 -3 i/7 + 443

5
8. OCBO6OI[I/ITCCL OT UPPAlTMOHAJILHOCTHU B 3HAMCHATCIIC I[pO6I/I 3_\/6

alSb+abls

9. Cokparure 1podp ————————
P POOE 1 p05 105D

10. Pemure ypaBuenue V4x%2 —3x —1=x+1

11. Pemmre ypasrenue 0,23*72 = 0,0016

nN\* 2\*
12. HaiinuTe MHOECTBO pelLICHU HEpaBeHCTBA (Z) . (5) > 6*

o 2
13. Haiigure 3nauenue Beipaxenus 0,04

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

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

16. [Jdan tpeyromsauk ABC. ITnockocts, mapasnensHas npsimoii AB, nepecekaer ctopony AC B Touke M, a
cropony BC — B touke K. KakoBa mnmuna orpeska MK, ecian touka M — cepeamna croponsl AC u AB = 12
cM?

17. Otpe3ok AB He mepecekaeT mIocKOCTh o TOUKK A u B ynanens! ot 31oit mockoct Ha 9 cM 1 13 cm. Uemy
paBHO pacCTOsIHHE OT cepeuHbI oTpe3ka AB 1o mmockoctu a?

18. Paznoxwure Bekrop m(5; —17; 11) mo Bektopam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hans! Bextopsl a(4;-1;5) u b(3;y;2). Ilpu kakoM 3HaYEHHH Y BBIIONHAETCS PABEHCTBO A+ b = 147

20. Ilpu mapamrensHOM TiepeHoce obpasom Touku A(-3;1;2) sBisercs Touka A1(5;-1;4). Haiigure
o0pa3 Touku B(-4;5;-7) npu 3TOM napajuiensHOM IepeHoce.

Bapmuanr 2.
7
1. Kakomy 13 JaHHBIX IPOMEKYTKOB MPUHAMJIEKUT YUCIIO E?



a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)

15a16p?
25a8p6 ,
3. Haiinure 3Ha4YeHHE BBIpAKCHUS — +

2. Cokparute 1po0b
a+2 6a—30
a’?-10a+25 a?-4

npu a = 5,25.

4. KakoBa o6macth onpenenenus pyukiuu f(x) = vx2 — 6?

5. YkaxuTe MpoOMEKXYTKH Bo3pacTaHus (PyHKIMH, H300paKEHHOM Ha pUCYHKE.

~— T
T
b —— - o IP e ol
= g
Y
L. -
= el = JI— —h =
1 . .
6. IIposeputs, sBsiercs i pyrkus f(x) = 757 UCTHOH MM HEUCTHOH.

7. BeluucnuTe 3HaYCHUE BBIPAKCHUS Vﬁ —/3- Ei/S + 26

8. OCBO60,I[I/ITCCL OT UPPaIOHAJIbHOCTU B 3HAMCHATCIIC ,I[pO6I/I %
a0*5+(ab)0’25

(ab)0,25+b0,5

9. Cokparure a1po0b

10. Pemmure ypasrenue Vx + 3'Yx — 10 = 0

11. Pemmte ypaBHeHue 212 — 2% = 96

1\* [a\*
12. HaiimuTe MHOXKECTBO peIIeHUI HEPaBEHCTBA (E) . (E)

> 04

o 2
13. Haiingure 3na4uenue seipaxenus 0,09

14. Yemy paBHO 3HAYECHHE BBIPAKECHUS Vab ,ecnub =7

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

16. dan tpeyromsHuk ABC. Ilnockocts, napamnensHas npsimoii BC, nepecekaer cropony AB B Touke M, a
ctopony AC — B touke K. KakoBa anmna croponsl BC, ecnin Touka M — cepenuna orpe3ka AB n DK = §
cm?

17. Yepes xonusl otpeska DP u ero cepenuny A npoBeaeHbl NapajulelbHbIE NPSMbBIE, KOTOPBIE MEPECceKaroT
HEKOTOPYIO MJIOCKOCTh o B Toukax D1, P1, A; coorBercTBeHHO. Haiinure amuny orpeska PP1, ecim otpesok
DP ne mepecekaet miockocth o 1 DD1 =25 cm, AA; =13 cm.

18. Paznoxwure Bekrop m(11; —4; 11) mo Bextopam a(1;2;3), b(2;-1;1), c(3;-5;2).

19. Jlanbl BexTopsl a(4;-2;y) u b(5;Y;-3). [Ipu kakoM 3HAYEHUH Y BBINOJIHIETCS PaBEHCTBO a - b = 87

20. Ilpn mapamnensHOM TepeHoce oOpa3zom Todku A(-8;6;-3) sBusercs Touka Ai(3;-7;2). Haitnure
o6pa3 touku B(-1;-9;6) mpu 3TOM napajieTbHOM MepeHoce.

6.3 IIpumepsl pa3HOYPOBHEBBIX 32/1a4 U 3aIaHUI
Bapuanr 1
Yacts 1
1. Haiimure Ay mns Gynkuun y = x2, ecmu x = 2, 4x = 0,1.
2. Ha pucynke wuszoOpaxeH rpaduk ¢yHkuun y = f(x), onpeneneHHoit Ha wuHTepBaie (-9;8).
Omnpenenute KOJIUYECTBO TOUEK C IETOYMCICHHBIMHA 3HAYCHUAMHU a0CIiCC HA 3TOM WHTEpBaie, B
KOTOPBIX Tpou3BoAHas PyHKIHH f (X) MOJIOKUTEIbHA.
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3. Haiitu untepBan Bo3pactanus pyHkiuu y = x* — 2x2,

4. Haiigure Touky MakcumMyma QyHkimu y = f(x), eciu u3BectHo, uto f'(x) = —x? + 6x.

5. Haiigure HanMeHbIIee M HauOOIIbIIee U3 3HAYEHUI, KOTOPOE MPUHUMAET (PYHKIUS

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

6. Haiigute nepBoobpasuyto ¢yukuuu f(x) = —
dx

o=

8. Ha xakom pucyHke n300paxeHo cedenne Kyoa miockoctpio PRT?

1
(6x+1)2°

5
7. Boblumcnute uHTETpAT | X

9. /IByrpaHHbIi yroji, oOpa30BaHHBIA MOJYIUIOCKOCTAMHU o M 3, paBeH 90°. Touka A ynmameHa OT
rpaHeil AByrpaHHoro yria Ha 8 cM u 6 cm. Halimute pacctosHue ot Touku A 10 pebpa
JIBYTPaHHOI'O yIJIa.

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

. cl c3\ P
11. HaiiiuTe 3HaUYEHHE BBIPAXKECHUS (ﬁ — —7) F =2

10 5/ AF
Yacts 2
12. Haiigute niowmaab GUrypsl, orpaHMueHHON rpagukamMu QyHKIMA y = 2x,y = x — 2, x = 4.
2_
13. Haiitu f'(1), eciu f(x) = ;i

14. Haiigute muiomiaib MOJHON MOBEPXHOCTH MPAaBHIIbHOMN TPEYroibHON MPU3MBI, €CJIH U3BECTHO, YTO
60KkoBOE pedpo B § pa3 OoJiblIe CTOPOHBI OCHOBAaHHUS, a CyMMa JITMH Beex pédep pasHa 30.

C,
A,

) c

\ B
15. HaiimuTe miomaas pomOa, JEkKaIIero B OCHOBAHWHU MHPAMHIIbI, €CIH BBICOTA MUPAMHUIBI 9 CM,

oauH 13 yrioB pomba 30°. bokoBbie rpaHu 00pa3yroT ¢ MIIOCKOCTHIO OCHOBAHUS yroJI, paBHBIN 60°.
16. Pemnte HepaBeHCTBO V2Xx — 3 > x + 5.
17. Pemmre ypasuenue 3% + 3% = 10,
18. Ynpoctute Belpaxenue tgZa — sin‘a — tg?a sin‘a

YacTs 3.

19. Pemure HepaseHcTBO |x2 — 3x — 4| > 6.



20. PaBHOOEIpEHHBIN TPEYroJbHUK, OOKOBas CTOPOHA KOTOPOTO paBHA b, a yron mpu OCHOBaHHH
paBeH [, Bpamaercsi BOKPYTI HpsAMOH, cojepxamield ero ocHoBaHWe. Haiiaurte miomanp
MIOBEPXHOCTH TeJIa BPAILICHHS.

Bapuant 2
Yacrs 1
1. Haiimure Ay nnsa Gyskuun y = x2, ecim xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢yukiun Yy = f(x), onpenenenHoi Ha untepBaie (-9;8).
Onpenennute KOJIMIECTBO TOYCK C IIEIOYMCICHHBIMHI 3HAYCHHUSIMH a0CIICC HA ATOM WHTEpBaJe, B
KOTOPBIX Ipou3BoiHAs PyHKIMH f (X) OTpUIaTEIbHA.
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3. Haiitu unteppan yobiBanus GyHkuuu y = x* — 2x2.

4. Haiinure Touxy Munumyma Gpynkiuu y = f(x), ecnu uzsectno, uto f'(x) = —x?% + 6x.
5. Haiigute HanmMeHbIIee M HaUOOJIbIIIee U3 3HAYEHUH, KOTOPOE MPUHUMAET (PYHKITHS

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

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

(6x+1)2°
3 dx
7. Berancnute uuTerpan J =
8. Ha kakom pucyHke n3o0paxeHo ceuyeHue Kyoa miockoctsio ABC?
A A B A

1) 2) 3) 4)
9. JIByrpaHHBI yroy, oOpa3oBaHHBIA MONYIUIOCKOCTSIMH o U [, paBeH 90°. Touka A ynmameHa ot
rpaHeil aByrpaHHoro yrima Ha 9 cMm u 3 cm. Haiinute paccrosHue ot Touku A 10 pebpa
JIBYTPaHHOTO yTJIa.

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

o c8, ¢\ 7ps
11. HaiiguTe 3HaUeHUE BBIPAXKEHUS (— — — | * —

10 5/ A%’
Yacts 2
12. HaiimuTe miomans GUrypsl, orpaHHYeHHON rpadukaMu GpyHkuuid y = 4x,y = x — 3, x = 3.
" , _x2-1
13. Haiitu f'(2), ecu f(x) = =

14. HaiinuTe muomaab MOJIHOM MOBEPXHOCTHU MPABUIBHON TPEYTrOJbHOW MPU3MBI, €CIIM U3BECTHO, YTO

6okoBoE pedpo B 5 pa3 Oosbllle CTOPOHBI OCHOBAHMSI, & CyMMa JJIMH Bcex pEdep paBHa 42.
C

A,




15. Haiigute 1utommans pomOa, JeKamero B OCHOBAaHWU MUPAMUJIBI, €CIIH BBICOTA MUPAMUIBI 12 cM,
oauH U3 yrioB pombOa 30°. bokoBbie rpaHu 00pa3yroT ¢ IIIOCKOCThIO OCHOBAHUS yroJI, paBHBIN 60°.

16. Pemute HepaBeHcTBO V12x — 27 > x — 9.
17. Pemre ypasHenue 412 + 4% = 10,

sina 1+cos a
1+cos a sina

18. YnpocTtute BhIpakeHHE

Yacts 3
19. Pemmte HepaBeHCTBO |x2 — 6x — 1| > 6.
20. PaBHOOeipEHHBII TPEYroJAbHUK C OCHOBAHHMEM a U YIVIOM O IPU BEPLIMHE BPAIIAETCS BOKPYT
IIPSIMOM, coAeprKallel ero ocHoBanue. Hainure ruioniaab NOBEPXHOCTH TeJla BPALLCHUS.



