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1. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIUATIIMHBI

«MaremaTuka»

1.1. MecTo OIMCUMIUIMHBI B CTPYKType mnpodgeccHoHAJIbHOH 00pa3oBaTebHOI
nporpammbl CII1O:

O6meoOpa3oBarenbHas JUCHUIUIMHA «MarteMaTukay SBIsIeTCsl 00s3aTeIbHOM YacThIO
00111e00pa30BaTEIbHOrO IHMKJIA 00pa30BaTeIbHOW TMporpamMMmbl B cooTBeTcTBHM ¢ DI'OC
cneuuanbHocT 31.02.03 JlabopaTopHas [uarHOCTHKA.

1. 2. I_Ie.]'II/I U IINTIAHUPYEMBIE PE3YJIbTATHI OCBOCHUS TUCHUIIINHBI:

1.2.1 ey TUCHUILINHDBI

CogepxaHue MporpaMMbl 0011e00pa3oBaTeNbHON  IUCHUIUIMHBL  «Martematuka
HAIPABIICHO HA JIOCTIKEHUE PE3yJIbTATOB €€ M3yUeHUs B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO c yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHS 0011€00pa30BATEIbHOM IMCUMILVIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaUYeHHE TUCIUTIIMHA uMeeT Tpu popmupoBanuu 1 pazsutun OK u T1K.



OO0111ie KOMIIETEHIIUN

[1nanupyemsble pe3yabTaTbl O0yUYeHHUs

OO01me

JucuurnHapHblie

OK 01. BeibupaTh criocoOs!
peleHus 3a1a4y
npodeccuoHaIbHON
JESTeTbHOCTH TIPUMEHUTEIHHO

K pa3In9YHbIM KOHTEKCTaM

B uvactu TPYAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTb K TpYAy,
Tpyaoto0ue;

OCO3HAHMWEC [CHHOCTU MACTCPCTBA,

- TOTOBHOCTh K AaKTHMBHOM JEATCILHOCTH TEXHOJIOTMYECKOM U
COLMAIbHOU HaIpaBJIC€HHOCTH, CIIOCOOHOCTH WHUIIMUPOBATD,
IJIaHUPOBATh U CAMOCTOSATCIIBHO BBIINIOJHATD TaKyIO AEATCIBHOCTD,

- WHTEepeC K pa3nmuyHbBIM  cdepaMm  npodeccroHaTbHON
JeSITeTbHOCTH, YMEHUE OCO3HAHHBIN BBIOOp Oymymieit mpodeccuu u
peann30BBIBATH COOCTBEHHBIC JKU3HEHHBIE TUIAHBI;

OsBnanenue
JICUCTBUSIMHU:
a) 6a30BbIC JTOTUIECCKUE TCUCTBHUS:

- CaMOCTOSITENIEHO (DOPMYJIMPOBATh M aKTYaIM3UPOBATH MIPOOIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIH IMPU3HAK WM OCHOBAHUS JIJIs
CpaBHEHUs, KTacCU(UKAIIUU B 0000IIEHNS;

- ONpeneNsTh IeNU JACATEIbHOCTH, 3a/aBaTh IapaMeTpbl u
KPUTEPUHU UX JOCTHIKEHUS;

- BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSAX

- BHOCHUTb KOPPEKTHBBI B JICATEIIBHOCTh, OlIEHUBATh COOTBETCTBUE
PE3yJIbTATOB LIEJISIM, OLICHUBATH PUCKHU TIOCJICICTBUI JICATSIIbHOCTH;
- pa3BHBaTh KPEATHBHOE MBINUICHUE TPU PEIICHUH >KU3HEHHBIX
npobiem;

0) 0a30BbIE HCCIIEOBATEIILCKUE TCUCTBHSI:

- BIIQJICTh HABBIKAMH Y4eOHO-HCCIIEI0BATEILCKON 1 TPOSKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHus npooiem;

- BBIABIISITH IPUYMHHO-CJICJACTBCHHBIC CBSI3M U aKTyaJU3WPOBATh

YHUBCPCAJIbHBIMU y‘le6HBIMI/I IIO3HAaBaTCJIIbHBIMU

- BIAJCHHE METOJaMH JI0Ka3aTeJbCTB,
peleHus 3aaa4; yMmenue GpopMyaupoBaTh
OMpeNieNieHNs, aKCHOMbI M TEOPEMBI, NPHUMEHSTH WX,
MPOBOJIUTB JIOKA3aTeIbHBIC PACCYKICHUS B X0/1€

peleHus 3a1ay;

- yYMCHHE ONEepUpPOBATh IMOHITUSMH: CTEleHb 4YHCIa,
JorapudM 4nciia; yMEHHE BBITOIHATH

BBIYHCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUI CO
CTETICHSIMH U JIorapupMaMu, MpeoOpazoBaHms
JIPOOHO-PAIIOHATBHBIX BBIPAKECHHI;

- YMEHHUE ONIEPUPOBATH MOHATHUSIMH: PAIIHOHAIBHEIC,
UppanroHaibHBbIC, MoKa3aTebHbIC, CTCTICHHEIE,
JorapupMUIecKue, TPUTOHOMETPUYECKHE YpPaBHECHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMEHHE OTePUPOBATH MOHATUSIMH:

(byHKIMS, HeTpepbIBHAS (QYHKIHSI, IPOU3BOIHAS,
nepBooOpa3Hasi, OIPEACNCHHBIH  WHTErpa;
HaXOIWTh IPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIINH,
WCTIONB3YSl  CIIPaBOYHBIE MaTepuallbl; WCCIC/0BATh B
NPOCTEHUIINX CIy4asX (GYHKIMA HA MOHOTOHHOCTB,
HAXOAWTh HauWOONbIIME W HAWMEHBIINE 3HAYCHUS
(GyHKIMI; cTPOUTH rpadUK MHOTOUJICHOB C
UCTIONIb30BAaHMEM amlapaTa MaTeMaTHYeCKOTO aHalN3a;
MPUMEHSTh TPOU3BOAHYIO IIPH PELICHUH 3aa4

Ha JIBWOKEHHE; pelarh MPaKTHKO-OPUEHTHPOBAHHbIE
3aJ]auu Ha HanOOJIbIIME U HANMEHBIIINE 3HAYCHNS,

Ha HaXOXKJCHHE IyTH, CKOPOCTU M YCKOPEHHUS;

- yMEHHE OINEepUpOBaTb MOHATHIMH: palUOHAIbHAS
GyHKIMS,

[NokazarenbHasi creneHHas (QyHKIHA, JorapupmMUuecKast
(GyHKUMS, TPUTOHOMETpUUYECKHE (YHKUMH, OOpaTHbIE

aJropuTMaMunu

yMEHHe
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3aJlady, BBIJBUTaTh TUIIOTE3y €€ PEIICHUS, HaXOJIUTh apTyMEHTBI
JUTS TOKa3aTeNbCTBA CBOMX YTBEP)KIEHUH, 3a/1aBaTh TapaMeTPhl U
KPUTCPHUU PEIICHUS;

- aHAIW3UPOBATh IOJYYCHHBIE B  XOJIE
pe3yNibTaThl, KPUTHUYECKU  OLECHUBATH  UX
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;
-yMeTh TICPECHOCHTh 3HAHUS B TIO3HABATEIBHYIO U IMPAKTHYCCKYHO
00J1aCTH JKM3HEACSITEIILHOCTH,

- YMETh UHTETPUPOBATh 3HAHUA U3 PA3HBIX IIPEIMETHBIX 00JIaCTei;
- BBIJIBUTATh HOBBIE WJIEH, MIpeljiaraTh OPUTHHAIBHBIE TTOJIXOABI U
peuicHua n CHOCO6CTBOB3TI> HUX HUCIIOJIL30BaHUS B TO3HABATEILHON
U COLIMAJIBHOM IPAKTUKE

peuicHus  3aaa4u
JOCTOBEPHOCTD,

GyHKIHH;

YMEHHE CTPOWTh TpaQuKd W3YYEHHBIX  (PyHKIHWH,
UCTIONB30BaTh TIpadUKU TMPH HM3YYCHHH IPOIECCOB H
3aBHCHMOCTEH, TIPU PEUICHUU 3aj[a4 W3 JPYTUX Y4eOHBIX
MPEeIMETOB W 3aJlad W3 pEalbHON KU3HU; BBIPAKATH
(bopMyIaMu 3aBHCUMOCTH MEX/Y BETUUNHAMU;

- YMEHHUE pelaTh TEKCTOBBIC 33/1a4d PAa3HBIX THIIOB (B TOM
4HCiIe Ha MPOICHTHI, I0JIM U YacTH, Ha ABWKECHUE, paboTy,
CTOUMOCTh TOBapOB M YCIyT, HAJIOTH, 3a7a4d M3 00IacTH
yOpaBJICHUs] JIMYHBIMA W CEMEWHBIMH  (UHAHCAMH);
COCTaBJISITh BBIPAKCHUS, ypAaBHEHHUS, HEPAaBEHCTBA U UX
CUCTEMBI TI0 YCJIOBHUIO 3a/Ia4M, HCCJICIOBATh MOJyUYCHHOE
peleHHe U OIICHUBATh MPaBAONOA00HOCTh PE3yIbTATOB;

- YMEHHE  ONEpHpOBaTh  MOHATHUSIMH:  CpeIHEe
apudmMeTnyecKoe, MeAraHa, HauOOoJbIICe U HAaUMCHBIIICS
3HAYCHUS], pa3Max, MUCIEPCHUs, CTAHIAPTHOE OTKIOHECHHUE
YHCIOBOTO Habopa; yMEHHE U3BJICKATh, HHTEPIPETHPOBATD
WHQOpPMAIUIO, TPEJACTABICHHYIO B  TaONWIax, Ha
Juarpammax, rpapukax,

OTPaKAIOIIYIO CBOWCTBA PEAbHBIX MPOIIECCOB U SIBICHHUIA;
MPEJCTaBRIATh HMH(POPMAIMIO C TIOMOIIBIO TaOJIUI] |
JMarpaMM; HCCIe/0BaTh CTATUCTHYECKHE JaHHBIC, B TOM
quciae C TOpPUMEHEHHEeM rpadUYecKuX METOJI0B |
AIIEKTPOHHBIX CPEJICTB;

- yYMEHHE ONEepPUPOBATh MOHATHUSAMU: CIyYaHHBIA OMBIT U
ciydaifHoe COOBITHE, BEPOSITHOCTh CIy4aiHOTO COOBITHSI;
YMEHHE BBIYHUCISATh BEPOATHOCTh C HCIIOJIb30BAHUEM
rpa)MYeCKUX METOJIOB; MPUMEHSATh (POPMYIIBI CIOKECHUS U
YMHOXEHHSI BEPOSATHOCTEH, KOMOMHATOpHBIC (aKThl U
(hopMyJIBI TIpY pEIICHUM 3aja4; OIEHUBATh BEPOSTHOCTH
peaTbHBIX COOBITHIA;

3HAKOMCTBO CO CIly4alHbIMH BEJIMYMHAMH; yMEHUE
MIPUBOJIUTH TTPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIITUX YHCEI
B IIPUPOJIHBIX U

OOIIECTBEHHBIX SIBJICHUAX;




- YMCHHME OIEpPUPOBATh MOHATHAMHU: TOYKA, IpsMas,
IUIOCKOCTb, IIPOCTPAHCTBO, JBYI'paHHBIN yroi,
CKPELIMBAIOLINECS IpsIMBIE, HapajjieIbHOCTh u
NEPHIEHIUKYISIPHOCTD NPSMBIX U IUIOCKOCTEH, YIol MEXILy
OPSAMBIMH, YIOJd MEXAY HPSAMOW M IJIOCKOCTBIO, YIOJ
MEX[IY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH 10 MIIOCKOCTH,
paccTosHUE MEXKAY MPSAMBIMH, PACCTOSHHE MEXIy
IUIOCKOCTSIMU; YMEHHE HCIIONB30BaTh IPU PELICHUN 3a/1a4
n3y4yeHHble (aKTbl U TEOPEMbl IUIAHUMETPUH;, yMEHHE
OIIGHUBAThH Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPA;

- yYMEHHE ONEepHpOBaTh MOHATHAMH: MHOTOTPAHHHK,
CeYeHHe MHOTOTpPaHHHKA, KyO, HapajuieNienures, mpru3Ma,
nupaMuzia, Gurypa u IOBEPXHOCTH BpAIICHUS, LMIHHD,
KOHyc, map, cdepa, QUrypsl BpamieHHs, ILIOCKOCTb,
Kacaromasicst chepsl, IIMHAPA, KOHYCa, IUIOLIA[b
MOBEPXHOCTH THPAaMH[bI, TPU3MBI, KOHYCa, LWINHIPA,
wiomans  ceppl, 00beM KyOa, MPSMOYTOJBHOTO
napajuleNienunena, IMUPAaMHUABL, TPU3MBL,  LWIUHIpA,
KOHyca, MIapa; YMEHHE H300pakaTb MHOTOTPAHHHKH H
MOBEPXHOCTH BPAIICHHS, HX CEUCHHUS OT PYKH, C TIOMOIIIBIO
YEePTEKHBIX HMHCTPYMEHTOB U DIEKTPOHHBIX CPEJICTB;
yYMEHHE pacIio3HaBaTh CHUMMETPHIO B IPOCTPAHCTBE,
YMEHHUE pacro3HaBaTh MPaBUIbHBIE MHOTOIPAHHUKH;

- yYMEHHE ONepupoBaTh TMOHATHUSMHU: JBW)KCHHE B
MPOCTPAHCTBE, NOJAOOHbIE (GUIYpHl B MNPOCTPAHCTBE;
WCIIOJb30BaTh OTHOLIEHHWE IUIOMIAJEH IOBEPXHOCTEH H
00BbeMOB 1OI0OOHBIX (DUTYP TP pEIICHUH 33/1a4;

- YMEHHE BBIUYHCIATH T€OMETPHUYECKHNE BEMIMHBI (JTHHA,
yroia, Imjouiags, o0beM, IUIOIIAAb  [OBEPXHOCTH),
WCTIONIB3YS U3y4eHHbIE (POPMYJIIBI M METOABI,

- yYMEHHE ONepUpOBaTh MOHATHSIMHU: TPSMOYTOJIbHAS
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CHCTEMa KOOpJAMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOPAMHATBI BEKTOpA, CKaISPHOE IPOU3BEACHUE, YIOI
MEXIy BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YKCIIO; HAXOAWUTh C IOMOIIBK) H3Y4YEHHBIX
(hopMyI KOOPIUHATHI CEPEANHBI

OTpe3Ka, PACCTOSIHUE MEXKIY ABYMS TOUKAMU;

- yMeHHE BBIOMpaTh MOAXOJSMIINN M3YYEeHHBIH METOH IS
pelIeHHs 3a]]a9H, paclo3HaBaTh MareMarnieckue GakThl 1
MaTeMaTHYECKHE MOJENIU B NMPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOIAUTH IPHUMEPHI
MAaTE€MaTUYECKUX OTKPBITUM POCCUICKON 1 MUPOBOM
MaTEeMaTUYECKON HayKH.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA MOKCKA,
aHanmM3a WM WHTEepIpeTanuu
nH(pOopMaIuy, u
WHPOPMAITUOHHBIE TEXHOJIOTUU
JUTSE BBITOJTHEHUS 3a1a4
npodeccnoHanbHOM
JIeSITeTbHOCTH

B 005acTy IEHHOCTH HAYYHOTO MMO3HAHUSI:

- copMHPOBAaHHOCTH ~ MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM M  OOIIECTBEHHOU
MPaKTHUKH, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, CHOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YUTATEIHCKOM KYJbTYPbI KaK
CpeacTBa B3aHMO,Z[ef/'ICTBH$I MCIKAY JIFOJAbMU U MMO3HAHUA MHUPA,

- OCO3HAHHWE IICHHOCTH HAYYHOW JEATeTbHOCTH, TOTOBHOCTH
OCYITIECTBIISITh

MPOCKTHYIO U HCCIEAOBATEIBCKYIO AEATEIBHOCTh MHAUBUAYAIBHO
U B TPyIIIE.

OBnazieHUe YHUBEpPCATBHBIMH  YYCOHBIMH  TI03HABATEIHHBIMH
JICHCTBHUSIMU:

B) pabota c unpopmauuei:

- BJAJIeTh HABBIKAMHU TIOJNydeHHsT WH(QOPMAlMH W3 HCTOYHHKOB
pasHbIX THUIIOB, CAMOCTOSTENIBHO OCYLIECTBIATH IIOMCK, aHalu3,
CHUCTEMAaTHU3alMI0 W HMHTEpIpeTanrio HMH(QOpMalMU pa3IMYHbIX
BUJIOB 1 (DOPM TIPEJICTABIICHUSI;

- YMEHHE ONEpPHPOBATh IOHATHAMHU:
(byHKUMS, TOKa3aTenbHas QyHKIHS,
creneHHas  QyHKnmsa, Jorapudmmueckas — QyHKIuS,
TPUTOHOMETpHUEeCKHe (PyHKINH, 00paTHBIC (GYHKIIHY;
YMEHHE CTPOUTh TpauKh  H3yYeHHBIX  (DYHKIIHH,
WCTIOJIb30BaTh Tpa KK MPU U3YUCHUH MTPOIIECCOB U
3aBUCHMOCTEH, TIPU PEIICHHU 3a1ad U3 JAPYTUX Y4EeOHBIX
NpeMETOB M 33J]ad W3 peajbHOM JKW3HHU; BBIPAXKATh
(dopMyaMu 3aBHCUMOCTH MEXKY BETMUNHAMU;

parroHaIbHas

- yYMEHHE ONEpPUpPOBATh  TMOHATHUSAMH:  TOXKIECTBO,
TOKIAECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa ypaBHEHHMH W  HEpPaBEHCTB,

PaBHOCHUJIIBHOCTh YpaBHEHUH, HEPABEHCTB U CHCTEM,
paLMOHAJIBHBIE, UPPALUOHAIIBHBIE, I0KA3aTCIIBHBIE,

CTENeHHbIe, JIOTapU(MHUUECKHE, TPUTOHOMETPUYECKHUE
YpPABHEHUS, HEPABEHCTBA M CUCTEMbI; YMEHHE peIlaTh
YPAaBHEHUS, HEPABEHCTBA M CHCTEMbl C IIOMOLIBIO
Pa3IMYHBIX [IPUEMOB; pelIaTh YPABHEHMsI, HEPABEHCTBA U
CHCTEMBl C  IapaMeTpPOM; IPUMEHSTb  YpPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JJIS PELICHUsS MaTEeMaTHYECKUX
3a]a4 W 3a]a4 U3 pa3IuyHbIX obJacTeil HayKu U peajbHOU
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- co37aBaTh TEKCTHI B Pa3IUYHBIX (hopMaTax C y4eTOM Ha3HAYCH
nH(GOpMAIMU W IEJeBOW ayIOuTOPHH, BBIOWpAs ONTHMAaJIbHYIO
(hopMy TIpeicTaBICHUS U BU3yaIH3allii;

- OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH HWH(OpPMAIIUU, €¢
COOTBETCTBHE MPABOBLIM U MOPATbHO-3THUECKUM HOPMaM;

- WCIIONTE30BaTh cpencTBa “H(POPMAITHOHHBIX u
KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTUH B PEUICHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX

W OpraHM3allMOHHBIX 33a7a4 C COONIOIeHHeM TpeOOoBaHMIA
SPrOHOMUKH, TEXHHUKU 0e301MacHOCTH, TUTHCHBI,
pecypcocOepekeH s, TMPaBOBBIX M JTHYECKUX HOPM, HOPM

“H(OPMAITMOHHON 0€30TTaCHOCTH;

- BJIAJICTh HaBBIKAMU pPACIIO3HABAHUS W 3alUThl WH(QOPMAIIHH,
MH(GOPMAITMOHHOM O€30MMaCHOCTH JIMYHOCTH.

JKU3HU,

- yMeHHEe CBOOOTHO OMEPHPOBATH MOHATHSIMHU: JABIDKEHHE,
MapajuleIbHBIA TIepEeHOC, CHMMETPHSI Ha TUIOCKOCTH M B
MPOCTPAHCTBE, TOBOPOT, IMpeoOpa3oBaHHe MMOIOOUS,
noJo0Hble (UTypbl; yMEHHE paclo3HaBaTh paBHBIC H
nmonoOHbIe (QUTYPHI, B TOM YHCIE B MPHUPOJE, UCKYCCTBE,
ApXUTEKType; YMEHHUE

WCTIONIb30BaTh TEOMETPHUYECKUE OTHOIICHHS, HAXOIUTh
TeOMETPUYECKUE BEIWYMHBI (JJIMHA, VYTOJ, TUIOMIA[b,
o0beM) TpH pemieHnd 3aJad W3 JPYyTUX yYeOHBIX
MPEIMETOB U U3 PEATIbHOM )KU3HH;

OK 03. [IInanwmpoBatb w
peain30BbIBaTh  COOCTBEHHOE
npodeccronaipHOE u
JMYHOCTHOE pasBHTHE,
MpeINPUHUMATEIBCKYIO
JIeSITeTbHOCTD B
npoeccuoHaIbHON cepe,
WCTONB30BaTh  3HAHHA 110
(MHAHCOBOIl TPaMOTHOCTH B
Pa3IMYHBIX KH3HEHHBIX
CHUTYaIHsX

B o0mnact 1yxOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

- c(hOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS,
MIOBE/ICHUS;

CIIOCOOHOCTH OILIEHWBATh CHUTYallMl0 M TPUHUMATh OCO3HAHHBIE
pelIeHHs], OPUEHTUPYSICh Ha MOPAIbHO-HPAaBCTBEHHBIC HOPMBI U
LIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJaJa B IIOCTPOCHHE YCTONYHMBOTO
Oyy1ero;

- OTBETCTBEHHOE OTHOLICHHE K CBOMM POAUTEINSIM M (MJIM) APYTHM
YIeHaM CeMbH, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHSITHS
LIEHHOCTEH CEMENHON HM3HM B COOTBETCTBUM C TPAAULHUAMHU
Hapozos Poccun;

OBnaznenne yHUBEPCAIbHBIMH PETYIATUBHBIMA JEHCTBUSMU:

a) caMOOpraHu3aIvs:

- CaMOCTOSITENIBHO OCYIIECTBIIATH MMO3HABATEJIBHYIO JEATENBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTaBUTh W (OPMYITHUPOBATH COOCTBEHHBIE
3ajayn B 00pa3oBaTeNbHOW JAESTEIBHOCTH W IKU3HEHHBIX
CUTYaLUsIX;

OTUYCCKOI'O

- yMEHHE OIEpUpOBaTh TMOHATUAMH: palHOHAJBHEIE,
MppanoHaibHbIE, ToKa3aTeNbHbIE, CTETIeHHBIE,
JorapuMUIEecKue, TPUTOHOMETPUYECKHUE YPAaBHEHUS H
HEPABEHCTBA, UX CUCTEMBI;
- yMEHHE OIEepUpPOBaThH
ceueHue

MHOTOTpaHHUKA, NapajieNIenunes, Npu3Ma, MHpaMHIa,
¢durypa u MoBepxHOCTh BpallleHHs, WIHHAP, KOHYC, IIap,

MOHATUAMU: MHOI'OI'PaHHUK,

chepa, Gurypsl BpalleHHs, ILIOCKOCTh, Kacarouascs
chepbl, NWIMHIpPA, KOHyCa, IJIONIAh IOBEPXHOCTH
MUPAMUJIBI, IPU3MBI, KOHYCA, IIHIUH/IPA, TUIOIMAaIs chepshl,
obbeM  Kyba, TPSMOYrOJBHOTO  Tapauielernure/a,

NUpaMubl, MPU3MBI, LWIMHIPA, KOHYyCa, 1l1apa; yMEHHUE
n300pakaTb MHOTOTPAaHHMKH M IOBEPXHOCTH BpAIICHUS,
UX CEYEHHMs] OT PYKH, C IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M  JJIEKTPOHHBIX  CPEICTB;  yYMEHHE
pacro3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE;, YMEHHUE
pacIo3HaBaTh NIPaBUIbHbIE MHOTOIPAHHUKH;

- yYMEHHUE OIEpPUPOBAaTh NOHATHIMM: IPSMOYTOJIbHAS
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- CaMOCTOSITEIBHO COCTABIIATh IJIAH PELICHUS MPOOJIEMBI C YUCTOM
UMEIOIINXCS ~ PECypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
MpeNOYTEHNH;

- 1aBaTh OLICHKY HOBBIM CHUTYAaIIUsIM;

CrocoOCTBOBaTh  ()OPMUPOBAHHIO W MPOSIBJICHUIO  IIHUPOKOM
SPYAMIINH B Pa3HBIX 00JACTSIX 3HAHUIL, MOCTOSHHO MOBBIMIATE CBOM
00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBCHB;

0) CAMOKOHTPOJIB!

- UCIOJIb30BaTh NpPUEMBbl pEQIEKCUH s OIEHKH CUTYaIH,
BBIOOpa BEPHOTO PELICHUSI;

- YMETb OLICHMBAThb PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS
10 UX CHUXKEHHUIO;

B) SMOIMOHAJIbHBIN WHTEJUIEKT, NpeAnoaaraIui
c(hOpMHUPOBAHHOCTH:
- BHYTPEHHEH MOTHMBAlUH, BKJIOUAIOLIEH CTpEMJICHUE K

JOCTHKEHHIO LIENTH U yCIeXy, ONITUMU3M, HHUIMATUBHOCTh, YMEHHUE
JeiCTBOBATh, UCXOJISl U3 CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE
COCTOSIHME JApPYIMX, YYUTBIBATb €r0 INPU  OCYIIECTBICHUU
KOMMYHHKAIIUH, CIOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHMIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAaUBATh
OTHOILIEHUS C APYTHUMH JIFOJIbMH, 3a00TUTHCA, POSBISATH HHTEPEC U
pasperarb KOHQIJIUKTBL;

CUCTEMa KOOpJAWHAT, KOOPAWHATBl TOYKH, BEKTOP,
KOOpIMHATBl BEKTOpa, CKAIIPHOE IPOU3BEACHHUE, YIOI
MEXIY BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEICHHE
BEKTOPAa Ha YHCJIO; HAXOJIUTh C IOMOUIbIO H3YYEHHBIX
(hopMyI KOOPIUHATHI CEPEANHBI

OTpE3Ka, PACCTOSHUE MEKAY ABYMS TOUKAMU;

OK 04. Db dexTrBHO
B3aMMOJICHCTBOBATh M paboTaTh
B KOJUICKTHBE U KOMaH/Ie

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIIBHOCTHU 158
CaMOOTIPECIICHUIO;

- OBJIQJICHUE HABBIKAMH Y9€OHO-HCCIICIOBATEIbCKOM, MMPOCKTHON H
COLIMATLHOU JICSITETbHOCTH;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU ,I[eflCTBI/IHMI/IZ

- YMEHHE OINEepUpPOBaTh MOHATUSMH: CIYYaWHBIM OIBIT H
cirydaiiHoe cOOBITHE, BEPOSITHOCTh CIyYallHOTO COOBITHS;
YMEHHME BBIYHUCIATH BEPOATHOCTh C HCIIOJIB30BAHUEM
rpadUYecKuX METOJIOB; MIPUMEHATH (POPMYIIBI CIOKEHUS U
YMHOXEHHSI BEpOATHOCTEH, KOMOHMHATOpHBIE (aKThl |

(dbopMmynbl ipu
peUIeHNH 3ajJa4; OICHUBATh BEPOSTHOCTH pPEaTbHBIX
COOBITHIA;
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0) coBMecTHas JIeSTeIbHOCTb!

- TOHMMATh M HCIOJNb30BAaTh MPEUMYIIECTBA KOMAaHIOW U
WHAWBUAYaTbHON paboThl,

- IPUHUMATh LIEJM COBMECTHOM AESITEIHHOCTH OPraHU30BBIBATH U
KOOPJMHHUPOBATh JIEHCTBHUS MO €€ JOCTHXEHHUIO: COCTAaBUTh IUIaH
JIEUCTBUM pacHpeAeisTh POJId C YYETOM MHEHMH YYaCTHUKOB
00CyKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

- KOOPAMHHUPOBATH U BBINOJHATH Pa0OTy B YCIOBHUSX PEaIbHOIO,
BUPTYaJbHOTO U KOMOMHHPOBAaHHOT'O B3aUMOCHCTBUS;

- OCYILECTBIISITH TO3UTHBHOE CTPAaTETHYECKOE IIOBEACHHE B
Pa3NUYHBIX CUTYalMAX, HPOSBISATH TBOPUYECTBO U BOOOpaKEHHUE
OBITh HHULIUATHBHBIM.

OgnazeHne yHUBEpCaIbHBIMU PETYJIITUBHBIMU ACHCTBUAMU:

T') IpUHSATHE Ce0s U IPYTHX JIFOJIEH:

- OPUHUMATh MOTHBBI M apryMEHTHI APYrHX JIIOJEH NpU aHaIu3e
pe3yNbTaTOB AESITEIbHOCTH;

- pa3BUBaTh CHOCOOHOCTh IMOHMMATh MHUpP C TIO3UIMH JPYroro

YCJIOBCKA

3HAKOMCTBO CO CIy4YaliHBIMH BEJIMYMHAMH; yMEHHE
MPUBOIUTH IPUMEPHI IPOSABICHUS 3aKOHA OOJIBLINX YHCENT
B IIPUPOJIHBIX U

OOIIECTBEHHBIX SIBICHHSAX;

- yMeHHue cBOOOIHO OMEpHUpOBaTh MOHATHSIMHU: CTEICHb C
LEeJBIM II0Ka3aTesieM, KOpeHb HaTypajbHOH CTeleHH,
CTeNeHb

c palMoHaIbHBIM
NENCTBUTENbHBIM
(BelmIecTBEHHBIM) TIOKa3aTeneM, Jorapupm dYmcia, CHHYC,
KOCHHYC U TaHT€HC ITPOU3BOJIBHOTO YHUCIA;

- yMEHHE CBOOOJHO ONEPUPOBATH MOHSITHAMHU: TpaduK
GbyHKIHH,

oOpaTHas (yHKUHUS, KOMIO3ULUSA (DYHKIUH, JWHEHHAS
¢byHkuuMs, kBagpaTuuHas QyHKIMs, cTeneHHas QyHKIHS C
LEJIBIM

roKasareyieM, TPUrOHOMETpHUecKue (yHKINHU, 0OpaTHbIE
TPUTOHOMETpUYecKue  (QyHKIMH,  TOKa3aTelbHas |
norapumudeckas (QyHKIUH; YMEHHE CTPOWUTH Ipaduku
(yHKIMA,  BBIIONHATH  MpeoOpa3oBaHus  rpaduKoB
(GyHKITHIA;

- YMEHHE UCIOJIb30BaTh rpaguku GYHKUUHN Uil U3yUCHUS
NPOLIECCOB M 3aBUCHMOCTEH IpH pEIIeHHH 3agad u3
JIpyrux y4eOHBIX MPEIMETOB M W3 pPEajbHOM JKU3HH;
BhIpaXaTh (opMyIaMu 3aBUCUMOCTH MEXK]y BEIMIHHAMU;
- yMeHHE CBOOOJHO ONEpUPOBATH MOHATHUSMH: YETHOCTH
(YHKUMHM, MEPUOAWYHOCTh (YHKIMH, OrPaHUYECHHOCTDH
(YHKIIMH, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMyM (QYHKIIIH,
HauOoJblliee W HaWMEHbIIEe 3HAuYeHUA QYHKIUH Ha
MPOMEXKYTKE; YMEHUE MPOBOINTH UCCIIETOBaHNE (PYHKIINH;
- YMEHHE HCIIOJIb30BaTh CBOMCTBA W TrpaduKku (QyHKIHN
JUISL  pelIeHUs] ypaBHEHWH, HEPaBEHCTB W 3agad C
napameTpamy; M300pakaTb Ha KOOPAMHATHOH IIOCKOCTH
MHOXECTBA PELICHUN ypaBHEHMI, HEPAaBEHCTB M UX
CHUCTEM;

IIOKa3aTcCJIEM, CTCIICHb C
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OK 05. OcymiecTBisiTh YCTHYIO
U MMCbMEHHYI0 KOMMYHHUKAIIUIO

Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit ~ ®enepanyu
y4eTOM 0COOEHHOCTEH

COIIMAJIBHOTO M KYJIbTYPHOI'O
KOHTCKCTa

B o0macTv 5¢TETHYECKOTO BOCIIUTAHUS:

- OCTETHYCCKOE OTHOUICHHWE K MHPY, BKIIOYasA ISCTCTUKY 6BITa,

HAyYHOTO ¥ TEXHWYECKOTO0 TBOPYECTBA, CIIOPTa, Tpylda W
00II1eCTBEHHBIX OTHOLIEHUI;
- CIIOCOOHOCTH BOCTIPMHUMATH pa3jMdHbIe BHIBl HCKYCCTBA,

TpaJULIMM ¥ TBOPUYECTBO CBOEr0 WM JAPYIMX HApPOJOB, OIIYLIATh
SMOLMOHAJILHOE BO3ACHCTBUE UCKYCCTBA;

- yOeXICHHOCTh B 3HAYUMOCTH [UIsl JIMYHOCTH W OOIIecTBa
OTEYECTBEHHOT'0 U MHUPOBOI'O0 MCKYCCTBA, STHUYECKUX KYJIBTYPHBIX
TpaJULMI U HAPOJIHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAaMOBBIPQXKEHUIO B pPa3HbIX BHUAAX HCKYCCTBA,
CTPEMJICHUE MPOSBIIATh Ka4€CTBA TBOPUECKOMN JIMYHOCTH;

ORJajicHUe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JCHCTBHIMU:

a) oOIICHHE:

- OCYIICCTBIISATH KOMMYHHUKAI[UHK BO BCeX Cepax jKU3HU;

- pacrno3HaBaTh HEBEepOaJbHBIC CpEICTBA OOIICHUS, OHUMATh
3HAYCHUE COIMATBHBIX 3HAKOB, PACMO3HABATh MPEINOCHUIKH
KOH()JIUKTHBIX CUTYaIlUH M CMATYATh KOH(JIUKTHI,

- yMeEHHWE  OIepUpoBaTh  MOHATHSAMHU:  CpEIHEe
apupMeTHIecKoe, MearaHa, HauOoIbIIee M HaHMEHBITICE
3HAYCHUS, pa3Max, JUCIEPCHsi, CTAaHJAPTHOE OTKIOHEHHUE
YHCIOBOro Habopa; yMEHHE U3BJICKATh, HHTEPIPETHPOBATD
nH(pOpMAIUIO, TPEACTAaBICHHYI0 B  Ta0mumax, Ha
IrarpaMmmax, rpadukax,

OTPa’KaroOIyI0 CBOWCTBA PEAIbHBIX MPOILIECCOB M SIBICHHIA;
MPENICTABIATh WHGOPMAIMIO C TIOMOIIBI0 TaONMUI] |
JMarpaMM; HMCCIIe/0BaTh CTATHCTHUYCCKHE JaHHBIC, B TOM
YHUCJIE C IMPUMCHCHUCM rpa(pnqecxﬂx METOO0B u
AIIEKTPOHHBIX CPEJICTB;

- yYMEHHME OIEpUpOBaTh MOHATHSIMHU: TOYKA, INpsMasd,
IUIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHBIH yroi,
CKPELIMBAIOLINECS psIMBIE, napajieabHOCTh u
NEPHEHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJI MEXIY
OPSIMBIMH, YIOJ MEXAY HPSAMOW M IJIOCKOCTBIO, YIOJ
MEX[Y IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 MIIOCKOCTH,
paccTosiHue  MEKAY paccTosHue  MEXKAY
IUIOCKOCTSIMH; YMEHHE HCIIONB30BaTh IPH PELLICHUN 3a/1a4
n3y4yeHHble (aKTbl W TEOPEMbl IUIAHUMETPUH; yMEHHE

npAMbIMU,

- PasBCpHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PCHHA  C | grieHuBaTh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
UCTIONIb30BAaHHUEM SI3BIKOBBIX CPEJICTB;
OK 06. HpOHBJIHTL - OCO3HaHHWE OOYYarOIIMMHUCS  POCCHMCKOW  TPaKIAHCKOH | - YMEHHUE pellaTh TEKCTOBBIE 3aa4d Pa3HBbIX THUIIOB
rpak1aHCKO- UJICHTUYHOCTH; (B TOM uyucie Ha MPOLEHTHI, JOJM M 4YacTH, Ha
[MAaTPUOTUYECKYIO IIO3ULIHIO, . JBUXKEHHE, padoTy, CTOMMOCTb TOBApOB M YCIYT,
- IIeJIeHANpPAaBICHHOE PAa3BUTHE BHYTPEHHEH MO3UINY JIUIHOCTH Ha
JEMOHCTPUPOBATH . . . | Hayor}, 3a/auM U3 00JAcTU YIpaBlIEHUs JIMYHBIMU U
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTEN HapoaoB Poccuiickoii . )
OCOSHAHHO® MOBENCHHE HA | gononaiyy  mCTODHMECKMX M HAIMOHATGHO-KybTypHbx | CEMEAHBIMHA (uHaHCaMM); COCTaBISTh BBIPAKEHUS,
OCHOBE TPAIMUHMOHHBIX | 1oamyyii,  (hopMHpOBAHHE CHCTEMBI 3HAYMMBIX IeHHOCTHO- | YPABHEHNS, HEPABEHCTBA M MX CHCTEMBI M0 YCIIOBHIO
0011eYeT0BEYECKUX 3a7a4i, HCCIIENOBAaTh IIOJIYYEHHOE DpEIICHUE U

CMBICJIOBBIX YCTaHOBOK, AHTHKOPPYNLHMOHHOTO MHUPOBO33PEHUS,
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I_[CHHOCTCP'I, B TOM 4YHCIIE C

Y4ETOM rapMOHHU3aLUU
MEKHAIIMOHAIbHBIX u
MEXPEIUTNO3HbIX
OTHOIICHUH, MPUMEHSITh
CTaH1apThl
AHTUKOPPYIIIUOHHOTO
MIOBE/ICHUS

MIPaBOCO3HAHMSI, YKOJOTUUYECKON KYJIBTYpPhI, CHIOCOOHOCTA CTaBHTh
LETU U CTPOUTDH KU3HEHHBIE TIAHbL;

B yacTu rpaxaaHCKOro BOCIHUTAHMUSL:

- c(hopMHPOBAHHOCTh TPAKIAAHCKON TO3HMIMU O0YUYAIOMIET0oCs Kak
AKTUBHOTO M OTBETCTBEHHOT'O YJIEHa POCCUHCKOTO O0IIECTBA;

- OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH,
YBaKCHUE 3aKOHA U TIPABOTIOPSIIKA;

- TPHUHATUE TPAJULUOHHBIX HAIIMOHAJIBHBIX, OOIICUETIOBEYCCKIX
FYMAHUCTHUYECKUX M JEMOKPATHUYECKUX LEHHOCTEH; T'OTOBHOCTb

NPOTHUBOCTOSITh ~ HMICOJNIOTMH  JKCTPEMH3Ma,  HAlMOHAIHM3Ma,
KceHogoouw,
JMCKPUMHHAIIMA TI0  COI[HAJbHBIM, PEIUTHO3HBIM, PACOBBIM,

HallMOHAIbHBIM [IPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO MACSTEIBHOCTh B HWHTEpecax
IpaXJIaHCKOro OOIecTBa, y4yaCTBOBAaTh B CaMOYIIPABJIICHUU B
o01Ieo0pazoBaTeNnbHOM ~ OpPTaHM3allid  H  JIETCKO-FOHOIIECKUX
OpraHU3aINIX;

- YMEHHE B3aMMOJICWCTBOBATH C COIMAIBLHBIMU HHCTHTYTAMHU B
COOTBETCTBHH C MX (QYHKIMSIMH 1 Ha3HAYCHUEM;

B ob6macTi maTproTHYECKOTO BOCITUTAHHUS:

- c(hOPMHUPOBAHHOCTh POCCHUHCKON TPaKIAHCKOW HJICHTUYHOCTH,
NaTpuoTU3Ma,  YBAKEHHS K  CBOEMY  HApoly,  UyBCTBa
OTBETCTBEHHOCTH mepea PoauHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM 43bIK U

KYJIBTYpy, MPOIIJIOEC W HACTOAIIEE MHOTOHAIIMOHATLHOTO HApOa
Poccun;

- ILEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
ACTOPHYECKOMY ¥  TPUPOJHOMY  HACICOWIO, TaMSTHUKAM,
TpaguiusaM HapojgoB Poccun, poctmwxenusMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYIE;

- ujeliHas YOCKIECHHOCTb, MOTOBHOCTh K CJIYXKCHHIO W 3alllUTE
OTtedecTBa, OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

- OCBOCHHBIE OOYYarOIIMMHUCS MEXKIPEJAMETHbIC TMOHATUS U
YHUBEPCAIbHBIC y4ueOHbIE JIeMCTBHS (perynsTUBHEIE,
MT03HABaTEIbHBIC, KOMMYHUKATHBHBIC);

OIICHUBATH MPABIOTI0I00HOCTh PE3YIbTATOB;
- yYMEHHUE ONEepUpOBaTh MOHATUSMHU: OIpEACIICHUE,
akcHMoMa, Teopema, CJIEIACTBHE, CBOWCTBO, NMPU3HAK,

JIOKA3aTeNbCTBO, PAaBHOCWIBbHBIE  (OPMYIHUPOBKHU;
yMeHHue dbopMyIupoBaTh obOpaTHOe u
MIPOTUBOTIOIOKHOE YTBEPXKIACHHE, MPUBOIUTH

MIPUMEPBI 1 KOHTPIIPUMEPHI, HCTI0JIb30BaTh METO/T
MaTeMaTU4YeCKOM WHIYKIIAH; MIPOBOJIUTH
JIOKa3aTeNbHbIE PACCYXKIEHUS TMPH pPEUICHUH 3ajad,
OIICHUBATh

JIOTUYECKYIO MPaBUIIBHOCTh PACCyKICHHIA;

- yMEHHE CBOOOJHO OIEPUPOBATH TOHITHIMH:
MIOCJIEIOBATEILHOCTD, apu(MeTHIecKas

nporpeccus, reoOMeTpHYeCKast
OECKOHEYHO yObIBaromIas
MIPOTPECCHs;

YMEHHE 33/1aBaTh MOCIEI0BATEILHOCTH, B TOM YHCIIE
C TIOMOIIIBbIO PEKYPPEHTHBIX POPMYIT;

nporpeccus,
reoMeTpudecKas
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- CIOCOOHOCTh WX HCIOJIb30BaHMS B TI03HABATCIBHOW H
COIMANBHOM  TPAaKTHKE, TOTOBHOCTh K  CAMOCTOSITEIBHOMY
IUIAHUPOBAHUIO W  OCYIIECTBICHUIO Yy4YEOHOH JIesTENBHOCTH,
OpraHu3aluu y4eOHOTO

COTPYAHMYECTBA  C  MENArOTHYECKUMH  PaOOTHUKAMU |
CBEPCTHHKAMH, K YYacCTHIO B MOCTPOCHHWH WHIMBHIYaJIbHOM
00pa3oBaTeIbHON TPACKTOPHUH;

- OBJIaJICHUC HABBIKAMU Y4EOHO-HCCIICIOBATEIIBCKOM, MIPOSKTHOW H
COITMAJILHOM CATCIFHOCTH;

OK 07. CopnelicTBOBaTh
COXPaHEHHUIO OKPY>KaroIIEen
Cpelbl, pecypcocOepeskeHHIO,
MIPUMEHATH 3HaHUS 00
W3MEHEHUH KJIMMarta,
MPUHLUITEI OEPEXITUBOTO
MPOM3BOACTBA, IPPEKTUBHO
JIECTBOBAThH B UPE3BbIYANHBIX

CUTyalusx

B o0mnacTy 5K0JI0rM4ecKoro BOCIIUTaHMS:

- HENpUsATHE ACHCTBUM, IPUHOCSIIMX BPEJ OKPYKAIOIIEH Cpeie;

- yMEHHE NPOTHO3MPOBaTh HEOIATONPUATHBIC HSKOJOTHMUYECKHE
MOCIIEACTBHS MPEIITPHHIMAEMBIX JEHCTBUH, IPENOTBPAILATh HX;

- pacuIMpeHue OIIbITa JeSATENbHOCTH JKOJIOTUYECKOMN
HaIIPaBJIECHHOCTH;

- pa3pabaThiBaTh IIAH PELICHHs MPOOJEMbI C yd4eTOM aHaju3a
AMEIIINXCS MaTEPUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

- OCYILIECTBIISATh IEJICHANPABICHHBIN MOUCK TIEPEHOCA CPEJICTB

U CIIOCOOO0B JICHCTBHUS B TPOPECCHOHANBHYIO CPEY;

- YMCTb NCPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO W NPAKTUYCCKYIO
o0actu KHU3HCACATCIIbHOCTHU,

- JaBaTh OIIGHKY HOBBIM CHUTYaIlUsIM, BHOCHTH KOPPEKTUBBHI B
JeSATEIbHOCTD, OIICHUBATh COOTBETCTBUE

Pe3yIbTaTOB HENSIM;

- mpearaTb HOBBIC IIPOCKTHI, OICHWBATh HJACH C TIO3WIUH
HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKONU 3HAYUMOCTH

- yMeHHe MOHATHSMU:  (YHKLUS,
HeTpephIBHAS

(yHKIHSI, TTPOU3BOHAS, MEPBOOOpA3HAs, OIpEIeICHHBIH
MHTErpal; yMEHHE HaXOAUTH IPOU3BOIHBIC 3JIEMEHTapHBIX
¢byHKUIUH, HCTIONB3YS CIpaBOYHEIC MaTepHabl;
WCCIIeIOBaTh B MPOCTEHINIMX ciydasx (yHKIMA Ha
MOHOTOHHOCTb, HAaXOAWTh HAaWOOJNbIIME W HaUMEHbIIHNE
3HaueHUs] (QYyHKIMHA; CTPOUTH T'papUKH MHOTOUIICHOB C
WCTIOJIb30BaHUEM amiapara MaTeMaTHYeCKOTO aHalH3a;
NPUMEHSTh TPOU3BOAHYIO IIPU PELICEHWH 3aJad  Ha
JBI)KEHHE; pellaTh [PAKTUKO-OPUCHTUPOBAHHBIC 337auM
Ha HauOOoJIbIINE M HAUMEHBIIINE 3HAUCHHS, Ha HAXOXKICHUE
MYTH, CKOPOCTH U YCKOPEHHUS;

- yYMEHHE OIepupoBaTh MOHATHSAMU: JBIDKEHHE B
MPOCTPAHCTBE, TOJOOHbIE (UTYpHl B MPOCTPAHCTBE;
KCIOJIb30BaTh OTHOIIEHWE IUIOMIAJEeH IOBEpXHOCTEH U
00BEMOB 110JI00HBIX (UTYP MPH

peleHnn 3a/1a4;

- yYMEHHUE BBIYHCIISITH TE€OMETPUYECKUE BEIIMYUHBI (JJTMHA,
yroia, Imjouags, 00beM, IUIOIIAAb  ITOBEPXHOCTH),
WCTIONIB3YSl U3y4eHHbIE (POPMYJIIBI M METOABI,

OIIEepUPOBATH
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJLHOM

JUCHUIIIAHBI

2.1. O0beM JUCHUIINHBI U BUbI Y4e0HOH padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 225
Jlekuuu, ypoku 139
IIpakTuyeckue 3aHATHS 78
B T.4..

1. OcHoBHOE conepxaHue 217
BT. U..

[TpakTHueckue 3aHATUS 128
JEKIUU 75
2. IpogeccnoHaILHO OPHEHTHPOBAHHOE CO/IEP:KaAHUE

BT. U..

TEOpeTUIecKoe o0yueHune 3
IIPAKTUYECKUE 3aHATUS 11
IMpome:kyTouHasi aTTecTanusi (3K3aMeH) 8
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2.2 TemaTnyecKMii JIAH U COJEPKAHME JUCHMIIUHDI.

HaumeHoBaHue Conep:xanue yuye0HOro marepuasa (0CHOBHOE M MPodeccHoHAIbHO- O0bem | @opMupyemblie
pa3iesioB U TeM OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, IPUKJIATHOI MO1YJ/Ib 4yacoB KOMIIeTEeHIIUH
1 2 3 4

Ocnoenoe cooepicanue

Pasnen 1. [ToBTopeHue 31

Kypca MaTeMaTHKH

OCHOBHOM WIKOJIbI

Tema 1.1 Cogepxanue yueOHOro MaTepuana 10

Lenu n 3anaun maTreMaTuky | Llenu v 3a1aun MaTeMaTHKH IPH OCBOCHUH CIIEIIHATIBHOCTH.

[IpA OCBOCHUU bazoBbie 3HaHMS 1 yMEHUS 110 MaTEMAaTHUKE B IPO(PECCHOHATBHON U B TIOBCEAHEBHOM

cnenuanbHocT. Yucna u e TENIbHOCTH.

BBIYMCIICHUS JleiicTBHS HAJl TOJOKUTENBHBIMU M OTPULIATEIBHBIMU YUCIAMU, C OOBIKHOBEHHBIMU U OK 01, OK 02,
JECATUYHBIMU APOOSIMHU. OK 03,
JeiicTBus co cTeneHsaMu, (GOpMyJibl COKPAILIEHHOTO YMHOKEHHUS OK 04, OK 05,
KomOunmnpoBaHHoe 3aHsATHE OK 06,

Tema 1.2 Coneprxanue yueOHOro MaTepuaa 5

[IporeHThI BEIYUCTICHHUS. [TpocThie mpoLEeHTHI, pa3Hble CIOCOObI UX BbhluMcaeHUs. JIuHeiHble, KBaJpaTHBIE,

VYpaBHEHMS M HEPABEHCTBA | APOOHO-IMHEIHBIE YpaBHEHUS U HEPAaBEHCTBA
[TpakTnueckoe 3aHATHE

Tema 1.3 Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooepricanue NPUKIAOHO20 11
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Mooyns)

HpOCTBIe N CJIOXXHBIC ITPOLICHTEI. HpOHeHTBI BBIYHCIICHUA. HHHCI;'IHBIG, KBaJgpaTHBIC,

IpOOHO-IMHENWHbIE YpaBHEHUS U HEPABEHCTBA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 1. 4. Cogepxanue yaeOHOT0O MaTepuana )
Pemenue 3anau. Bxoguoit | Beruucienus u npeoOpa3oBaHusi. Y paBHEHUS M HEPABEHCTBA.
KOHTPOJIb [IpakTuyeckoe 3aHATHE
KonTtponbHnas padora
Pasnen 2 Ilpamble u 31
IJIOCKOCTH B
MPOCTPaHCTBe.
KoopanHatbl u BeKTOPBI
B IPOCTPAHCTBE OK 01, OK 03,
Tema 2. 1 OcHoBHBIE Coneprkanue y4eOHOro MaTepuana 5) OK 04, OK 07
MOHATHUS CTEPEOMETPHH. [Ipenmer crepeomeTpun. OCHOBHBIE MMOHATHH ( TOYKA, MIPSIMasi, TNIOCKOCTb,
PacnonoxeHnue npsMBbIX B npoctpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpu. [lepecekatomumecs, napauieiabHble
IIPOCTPAHCTBE U CKpEIIMBAIOIINECs IpSIMbIe. YTOJ MEXAY NPSMBIMU B IPOCTPAHCTBE.
[MepnieHAUKyYIAPHOCTH IPSIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI
IIpakTHueckoe 3aHATHE
Tema 2.2. IlapannensHocts | ConepkaHue yueOHOro MaTepuaa 5

IPSMBIX, IPSIMOH U

[TapannensHble npsiMas u mockoctb. Onpenenenue. [pusnak. CpoiicTBa.
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IUIOCKOCTH, IIIOCKOCTEH

[Tapamnensubie miockoctu. Onpenenenue. [Ipusnak. CpoiicTa.
Tetrpasnip u ero snementsl. [lapannenenunen u ero snemeHTsl. CBOMCTBA
MIPOTUBOIOJIOKHBIX TpaHel u AuaroHanei napamienenumnena. [loctpoenue oceBbIx

CEUECHU.

HpaKTI/I‘IeCKOG 3aHATUC

Tema 2. 3.
[lepnieH IUKYISIPHOCTD
IIPSAMBIX, IPSIMON U

IIOCKOCTH, TNIOCKOCTEH

Cogepxanue yueOHOro MaTrepuaa

HapanneanLIe IIpAMBIC. HapaJ'IJICJ'IBHBIe MpsAMBIC, IICPIICHAUKYIISAPHBIC K IITIOCKOCTHU.

[Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU U INIOCKOCTH

[IpakTrueckoe 3aHsTHE

Tema 2. 4 neprieHIUKYISAP
Y HakJoHHasA. Teopema o

Tpex MEPIEeHINKYIApax

Copepxanue yueOHOro MaTrepuaa

[lepnennukynsip u HaknoHHas. Teopema o Tpex NepHeHauKyIsIpax. YToa MeXIy
IPSIMOM U TJIOCKOCTHIO. YTOJ MEXKIY INIOCKOCTAMU. [lepneHauKysipHbIe MITOCKOCTH.

PaccTosnus B IMPOCTPAHCTBC

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 2. 5 Koopaunatsl u

BCKTOPLI B IPOCTPAHCTBC

Coneprkanue y4eOHOro MaTepuana

I[eKapTOBBI KOOpAUWHATHI B IIPOCTPAHCTBC. BCKTOpH B IIPOCTPAHCTBC. CnoxxeHune u
BbIYUTAHUC BCKTOPOB. YMHOXKEHHUE BCKTOPA HA YUCJIO. CKaJBIpHOC IPOU3BCACHUC

BEKTOPOB. [IpocTeiimme 3agaun B KOOpAMHATAX

IIpakTHueckoe 3aHsATHE

Tema 2. 6 Perienue 3agau.

HpHMBIe 1 IIJIOCKOCTH,

Cogepxanue yaeOHOT0O MaTepuana

PacnionosxeHne npsiMbIX U IITIOCKOCTEN B IPOCTpaHCTBE. [lepnenauKyIsipHOCT 1
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KOOpAUHAThI U BEKTOPLI B

IIPOCTPAHCTBE

NapauIeIbHOCTD MPSIMBIX U IIJIOCKOCTEN. /lekapTOBbI KOOPANHATEI B IPOCTPAHCTBE.
BexTopsl B ipocTpancTBe. Cl0K€HUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA HA

qucCio. KOOpI[I/IHaTBI BCKTOpA.

HpaKTI/I‘IeCKOG 3aHATUC

Pa3nea 3. OcHoBBI 31
TPUTOHOMETPHH.
Tpuronomerpuieckue
byHkunn
Tema 3.1 Coneprxkanue ydeOHOro Marepuana
Tpuronomerpuueckue Panuannas mepa yria. IloBopoT Toukn BOKpyr Haudana koopauHat. OnpenencHue 5
(GYHKIIUN TPOU3BOJILHOTO CHUHYyCa, KOCUHYCa, TAHT€HCAa U KOTaHT'€HCca. 3HAKH CUHYCa, KOCUHYyCa, TAHT€HCa U
yria, yucnia KOTaHT€HCa 10 YeTBEPTSAM. 3aBUCHMOCTb MEXIY CUHYCOM KOCUHYCOM, TAHI€HCOM
OJIHOTO U TOT'O K€ yIJa.
[IpakTuueckoe 3aHsATHE
Tema 3. 2 oOCHOBHBIE Coneprkanue y4eOHOro MaTepuana
TPUTOHOMETPUUECKHE Tpuronomerpuueckue ToxaecTsa. [lpeodpazoBanue NpocTenIuX TPUrOHOMETPUUECKUX 5)
TOXIECTBa BbIpakeHMI. CUHYC, KOCUHYC, TAHT'€HC Y KOTAHT€HC YTJIOB O U — «.
[IpakTuueckoe 3aHsiTHE
Tema 3. 3 Coneprkanne y4eOHOT0o MaTeprana
Tpuronomerpuyeckue O0nacth onpeesieHns] 1 MHOYKECTBO 3HAUYEHUN TPUTOHOMETPUIECKUX (PYHKITHH. 5)

(byHKLINHU, UX CBOMCTBA U

YeTHOCTh, HEUETHOCTD, IEPUOIUIHOCTh TPUTOHOMETpUYECKHX GyHKINH. CBONCTBA U

OK 01, OK 02,
OK 03, OK 04,
OK 05
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rpadux

rpaduxu GyHKIMiL y = cosx,y = sinx,y = tgx,y = ctgx. C;xatue u pacTsiKeHHe
rpaduKoB TpUroHOMeTpHuecKuX (yHkumid. [IpeodpazoBanne rpagukos

TPUTOHOMETPHUUYECKUX (PYHKUIUH

HpaKTI/I‘ICCKOG 3aHATUC

Tewma 3. 4 ObpaTHbIC Cogepxanue yaeOHOT0O MaTepuana 5
TPUTOHOMETPHUYECKHE OO6parnbie Tpuronomerpudeckue GpyHkun. Mx cBoiicTBa u rpaduky.
Gynkuum [TpakTrdeckoe 3aHsATHE
Tema 3. 5 Coneprxkanue y4eOHOro MaTepuana
TpuronomeTpuieckue VYpaBHeHus cosx = a,sinx = a,tgx = a,ctgx = a. PemueHre TpUroHOMETPUIECKUX 5
YpaBHCHHUS YpaBHEHHI OCHOBHBIX THIIOB; IPOCTEHIIINE TPUTOHOMETPHUYECKUE YPaBHEHUS,
CBOJISIIIIMECS K KBAJPATHBIM, pPellIaeMble Pa3JIoKeHUEM Ha MHOXKUTEINH, OJHOPO/IHBIE.
[TpakTuyeckoe 3aHsTHE
Tema 3. 6 Pemenue 3amau. | Comeprkanue ydeOHOro MaTepuana
OCHOBBI TPUTOHOMETPUH. [IpeoOpa3oBaHust TPUTOHOMETPUIECKUX BBIPAKEHHUN. PemieHre TpuroHoMeTpuIeckux 6
Tpuronomerpuueckue YpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCTIOIb30BAHUEM CBOMCTB (DYHKIIMH.
byHKIIUU [IpakTrueckoe 3aHsATHE
KonTponbhas pabota
Pasnen 4 IlpousBognas u 31 OK 01, OK 03,
nepsoo0pasHasi pyHKumuu OK 04, OK 06,
OK 07
Tema 4. 1 Ilonsatue Copneprxanue yueOHOro MaTepuaa 3
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Ipou3BOAHOMN. DOpMyIIBl U
IIpaBuia

muddepeHmpoBaHus

[pupamenue aprymenta. [lpupamenne ¢pynkunu. 3agaun, IpUBOIAIINE K TOHATHIO
pou3BogHON. Onpeenenrne Npou3BoOJHONW. AJITOPUTM OThICKaHUS IPOU3BOIHOM.

®dopmynsl qudepennmnpoBanus. [IpaBuna guddepenunpoBanus

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4. 2 Ilousatue o
HEMpPephIBHOCTU (YHKITUH.

MeTton HHTCPBAJIOB

Conepixanue yaeOHOro MaTepuaia

[Tonsitue HenpepriBHOU (yHKIMU. CBOMCTBa HenpepbIBHOU QYHKIIUU. CBSA3b MEKIY
HENPEPBHIBHOCTHIO U AU PepeHIupyeMoCcThi0 PYHKIIMH B TOUKE. AJITOPUTM PELICHHS

HCPAaBCHCTB MCTOJIOM MHTCPBAJIOB.

[IpakTrueckoe 3aHsTHE

Tema 4. 3 'eoMeTpuueckuii
1 GU3NYECKUN CMBICTT

IIPOU3BOIHOM

Cogepxanue yueOHOro MaTepuana

['eomeTrpuueckuii cMbIcT MPOU3BOAHON (QYHKIIMH - YIIIOBOM KO3 (PUIIMEHT KacaTelIbHON
K rpaduky QyHKIUU B TOUKE. Y paBHEHUE KacaTebHOHN K TpaduKy QYHKIIUH.

AJITOPHUTM COCTaBIICHHS YPaBHEHHs KacaTelIbHOM K rpaduky GpyHkmmun y = f(x).

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 4. 4 MOHOTOHHOCTb
¢byskun. Touku

JKCTpeMyMa

Cogepxanue yaeOHOTO MaTepuana

Bo3spacTtanue 1 yObiBaHHE (QYHKIIMH, COOTBETCTBUE BO3pAaCTaHUS U YObIBaHUS (DYHKIIUN
3HAKy IPOU3BOJHON. 3a1a4i HA MAKCUMYM M MUHUMYM. AJITOPUTM HCCIIEIOBaHUS

(GYHKLIMU ¥ TOCTPOEHHS €€ Ipa)UKOB C MOMOIIBIO TPOU3BOAHOM.

[IpakTHueckoe 3aHATHE

Tema 4. 5 UccnenoBanue

(GYHKLIMU ¥ TIOCTPOEHHE

Coneprkanne y4eOHOro MaTepuana

HccnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTb M ITOCTPOCHUC Fpa(pI/IKOB
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rpauKoB

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4. 6 HaubGonbniee u

HaUMCHBIIICC 3HAUYCHU A

byHKIUH

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Haxoxnenue HaubobIIero 1 HAMMEHbIIET0 3Ha4eHUs (PYHKIUHU, TOCTPOEHUE TPaPUKOB

C UCITOJIb30BAaHUC allliapata MaTcMaTU4YCCKOro aHajimsa.

KombunupoBanHnoe 3ansitue

Tema 4. 7 IlepBooOpa3Has
¢bynkuu. [IpaBuna
HaXO0XKJICHUS

1epBOOOPA3HBIX

Cogepxanue yueOHOro MaTepuana

O3HakOMJICHHE C TIOHSATHEM HHTErpaia u nepBooOpa3Hoit s Gpynkun. Pemenue 3anaq
Ha CBS3b NEPBOOOPA3HOMN U €€ MPOU3BOJHOM, BEIYMCIICHUE IEPBOOOPA3HON sl TAaHHOMK
¢bynkuuu. Tabmuna Gopmyn uist HaX0XJIeHHs TepBooOpa3HbIX. M3yuenue npasuia

BBIUKCJICHHSI IEPBOOOPA3HOM.

[IpakTrueckoe 3aHsTHE

Tema 4. 8 Ilnomans
KPUBOJIMHENHON TPANeLyHu.
®opmyna HeroTona -

JleitOuuma

Coneprkanue y4eOHOro MaTepuana

3aauy NPUBOAAILME K IOHATHIO ONPEAEIIEHHOTO UHTErpaja - O BBIYUCICHUM IIJIOIAAN
KpUBOJMHENHON Tpanenud. [IoHaTre onpeneneHHoro uaTerpaia. [ 'eomerpudeckuit u
busndeckuit cMbICH onpeneneHHoro nurerpana. ®opmyna Hetotona — Jleibauna.
Pemienue 3a1au Ha IpUMEHEHUE UHTETpaja JUIsl BHIYUCIEHUS PU3UUYECKUX BETUYUH U

IJIOIAJIEN

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 4. 9 Pemenue 3anau.
IIpousBoaHas u

nepBooOpasHas GyHKIHUN

Conepxanue yaeOHOro MaTepraia

®opmyiel 1 npaBuia Auddepenurposanus. Mccnenoanue QyHKIMHA ¢ TOMOIIBIO

HpOHSBO,Z[HOﬁ. HawubGombliiee 1 HaMMEHbIIIEE 3HAUCHUS (I)YHKI_II/II/I
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Brruncnenue nepooOpasnoii. [Ipumenenne nepBooOpa3Hoii.

HpaKTI/I‘ICCKOG 3aHATUC

KonTponbnas pabota

Pazgen S. 31
MHoOrorpaHHuKH 1 TeJa
BpAallleHUs
Tewma 5. 1 Ilpusma, Coneprxkanue ydeOHOro Marepuana 6
napajuienenunesn , Kyo, [Tpusma (HakIIOHHAs, IpsiMas , apajuienbHas) u ee aeMeHTsl. [lapamnenenunesn.
MUpaMUJIa U UX CEYEHUs CaoiicTBa IpsIMOYTOJIbHOTO Napanenenunena. Ky6. nupamuaa u ee 31eMeHTHI.
[IpaBunpHas nupamuaa.
[IpakTrueckoe 3aHsTHE
Tema 5. 2 IIpaBuinbHbIE Coneprxanue yueOHOro MaTepuaa 6
MHOTOTPaHHUKU B )KU3HU [Tnomaab MOBEpXHOCTH MHOTOIpaHHUKOB. [IpocTeiime KoMOMHAMUY MHOTOTPAaHHUKOB.
Brruucienue 351eMeHTOB MPOCTPAHCTBEHHBIX (huryp ( pedpa, TuaroHayiu, yIiibl).
[IpaBunbHBIE MHOTOTPAHHUKH.
KomOunupoBanHoe 3aHiTHE
Tema 5. 3 lHunuaap, konyc, | Comepikanue ydeOHOTo MaTepuana 6

map 1 uX CCUCHUA

[Mununnp, konyc, chepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KPYTrOBOTO LIMJIMH/IPA,
psSIMOTO KPYroBoro konyca. M3o0paxkeHue Ten BpalleHus Ha MI0CKOCTH.
[IpencraBnenue o0 yceueHHOM KoHYyce. CedeHus: KoHyca (apajiielbHOe OCHOBAHUIO U

MIPOXOJISIIEE Yepe3 BEPIINHY), CEUCHUS IMIHHAPA (TapaylJIeIbHO U MTEPIIEHIUKYIISIPHO

OK 01, OK 04,
OK 06, OK 07
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OCH), CeYeHUs 1apa.

Komb6unupoBanHoe 3ansatue

Tema 5. 4 oObeMbI U Copepxanue yueOHOro MaTepuana 6
IUIOIAAM ITOBEPXHOCTH T€N | OOBeM npsMoyroiasHoro napaienenunena. Oovem kyda. OobeMbl IPSIMOM IPU3MBI U
mmHApa. O6beMbl TUpamMuIbl U KoHyca. O0beM mapa.
[TpakTuyeckoe 3aHsTHE
Tema 5. 5 Pemienue 3amau. | Comeprxkanue yueOHOro Marepuaia 7
MHoOrorpaHHuKu 4 Tena OO0beMbl U MJIOLIAAHN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
BpaLCHUS [TpakTuyeckoe 3aHsTHE
KonTponbHas padbora
Paznen 6. Crenenu u 31 OK 01, OK 02,
kopHU. CTenHas, OK 03, OK 05,
NMOKa3aTeJbHasi U OK 07
Jorapupmmuyeckasi
byHkunn
Tema 6. 1 Crenennas ConeprxaHue yueOHOro MaTepuaia 4
¢yHkuus, ee cBOMCTRA. TonsiTHe KOpHS N-0¥ CTeMeH: u3 AeiicTBUTENpHOTO yncna. Oynkuun y = Vx ux
IIpeoOpasoBanmue cBoiicTBa u rpaduku. CoiicTBa KOpHs N-oii ctenenu. [IpeobpazoBanue
BBIPAXKCHUH C KOPHAMHU N- UPPALMOHAIIBHBIX BBIPAXKCHUM.
OH CTeNIeHH [IpakTueckoe 3aHsATHE
Tema 6. 2 CoiicTBa Coneprkanne y4eOHOro MaTepuana 4
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CTEIECHU C PALIMOHATBHBIM
U NEeUCTBUTENbHBIM

IIoKa3aTeiIsaMU.

[lonsaTue creneHu ¢ parMoHAIBHBIM NOKa3areneM. CTerneHHble (yHKINU, UX CBOICTBA U

rpaduku

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6. 3 Pemenue
HppauoOHaIbHBIX

ypaBHEHUH

Conepixanue yaeOHOro MaTepuaia

PaBHOCWIBHOCTB HPPALIMOHAIIBHBIX YPABHEHUN. METOBI UX pELICHUS

HpaKTI/I‘ICCKOG 3aHATHUC.

Tema 6. 4 Iloka3zaTenbHas
(byHKIUS, €e CBOWCTBA.
[TokazaTenbHbIE ypaBHEHUS

U HCpaBCHCTBA

Coneprxkanue y4eOHOro Marepuana

CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3aTesieM. Onpenenenne
NoKa3aTeabHON (QYHKIUH U ee CBOMCTBA. 3HAKOMCTBO C IPUMEHEHHUEM IT0Ka3aTeIbHOM
¢ynkuuu. Pemenne nokasarenbHbIX YpaBHEHUI METOJIOM ypaBHUBAHUS ITOKa3aTesei,

METOJIOM BBEJEHHUSI HOBOM EPEMEHHOM. Penenne nokasarenbHbIX HEPABEHCTB.

[IpakTrueckoe 3aHsTHE

Tema 6. 5 Jlorapupm

yucia. CBoicTBa

Copepxanue yaeOHOT0O MaTepuana

Jlorapudm yucna. Cpoiicta orapupmos. Onepaiius J1orapupMupoBaHus

norapupmMoB [IpakTnueckoe 3anstue
Tema 6.6 Coneprxanue yueOHOro MaTepuala
norapudmuyueckas Jlorapudmuueckas ¢pyHkuus, ee cBoicTBa U rpaduk. [lonstue norapupmudeckoro

GbyHKIHS, ee CBOICTBa U
rpaduxk. Jlorapudmuueckue

YpaBHCHHA U HCPABCHCTBA

ypaBHeHus. Onepanys MOTeHIUPOBaHUsl. TpH OCHOBHBIX METOJ1a PELICHUS
JorapupMHUUECKUX YpaBHEHUH; (QyHKIIMOHATBHO-TpapUUeCcKuil, METOA
NOTEHIMPOBAHUS, METO]I BBEIEHUS HOBOM nepeMeHHO. Jlorapudgmuueckue

HEPaBEHCTBA.
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KomOunupoBanHoe 3anstue

Tema 6. 7 Pemienne 3anau. | Conepskanue ydeOHOTO MaTtepuana 7
CreneHHas, noka3aTebHast
u orapuMuveckas CrenenHasi, mokasartesbHas 1 Jorapudmuueckas QyHkiun. Perenne ypaBHeHui
byHKIIN [IpakTuueckoe 3anarue
KonrponbHas pabora
Pa3nen 7. Di1eMeHTbI 31 OK 02, OK 03,
TEOPUH BEPOATHOCTEH U OK 05
MAaTeMaTHYeCKOM
CTATHCTHKHU
Tema 7. 1 CoObiTHE Coneprkanue y4eOHOro MaTeprana 6
BEPOSTHOCTH COOBITHS. CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH CyMMBI COOBITHH.
CrnoxeHue 1 yMHOXEHHE VYciioBHast BEpOATHOCTh. 3aBUCHMBIE 1 HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH
BEPOATHOCTEN POU3BEACHUS COOBITHIA
[IpakTrueckoe 3aHsTHE
Tema 7. 2 BeposiTHOCTH B Coneprxanue yueOHOro MaTepuaa 6
npodecCOHATBHBIX OTHOCHUTEBHAS YaCTOTa COOBITHSI, CBOMCTBA €€ yCTOMUMBOCTH. CTaTUCTUYECKOE
3aa4ax omnpezeneHue BepossTHoCcTU. O1ieHKa BEpPOSTHOCTU COOBITUS
KomOunupoBanHoe 3aHstue
Tema 7. 3 luckpetHas Copneprxanue yueOHOro MaTepuaa 6

Cily4aifHasi BeJINYMHA,

Bunel cinyyaitasix BennuuH. OnpeaeneHue TUCKPEeTHON CiydailHOM BeIMYMHBI. 3aKOH
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3aKOH €€ paclpCaACICHUA

pacrpeneneHust JUCKPETHOM CIIy4YallHOW BEIMYKMHBI. E€ UnCIIOBbIE XapaKTEPUCTUKH.

HpaKTI/I‘ICCKOG 3aHATUC

Tema 7. 4 3agaun Copepxanue yueOHOro MaTepuana 6
MaTeMaTUUECKOU Bapuauuonnsiit psg. [lonuron gactot u ructorpamma. CTaTUCTUYECKUE
CTaTUCTUKH XapaKTEPUCTHUKU Psijia HAOTIOJaeMbIX TAHHBIX

KombOunnpoBanHoe 3aHsaTue
Tema 7. 5 DnemeHTHI Coneprxkanue y4eOHOro Marepuana 7
TEOPUH BEPOSITHOCTEN U Bunbr coObITHI, BEpOSTHOCTH COOBITHIH. CII0XKEHNE U YMHOKCHHE BEPOSITHOCTCH.
MaTeMaTU4YeCcKOon JuckperHas cinydyaiiHasi BEJIMUMHA, 3aKOH €€ pacipeesieHus. 3a1aud MaTeMaTH4eCKOU
CTaTUCTUKH CTaTUCTHUKH.

[IpakTrueckoe 3aHsTHE

KonTponbnas pabota
IIpomexyTounas arrecranus (JK3amMeH) 8
Bcero: 225
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3. VCJIOBUSI PEAJIM3ALIMM IIPOTPAMMBI  YUYEBHOM
JACLTUTUIMHBI

3.1.
Peanuzanusi mporpaMMbl  y4eOHOH JUCHUIUIMHBI TIPEAINONaraeT Hallu4ue
yueOHoro kabunera No247 «KaOuHeT MaTeMaTUKI.

O6opynoBanue yaeOHOro KabuHeTa U pabounx MecT kabunera: Ne247:

[Tapts! 1ByxmecTHbIE — 12 mmIT.
JlaBku yyeHnyeckue — 12 mr.

[Tonku HacTONBHBIE — 5 WIT.

Hocka aynuropHas — 1 mit.

Hlka¢ ans 1oKkyMeHTOB — 1 mT.
MynbTUMeANITHBIA TIPOEKTOp — | mIT.
[IpoekunonHnas gocka — 1 mir.

NoakowhE

Peanu3zanus nporpaMmel yueOHOW JUCIUILIMHBI [IPEIIOIAraeT Hajlu4due:

AKTOBBIH 3a1.

[TepeyeHb OCHOBHOTO 000PY1OBaHMSL:

1. Crynps - 138 .

CkaMmbs yueHnueckas - 1 mr.
Crout i ipenofaBaTens - 2 1iT.
Cryn nns npenojgasarens - 1 mr.
[IpoekuroHHBbIH 3KkpaH - 1 wmrT.
HoytOyk — 1 .

Kononku — 4 .

Kadenpa — 1 mr.

Nk WN

bubnmnoTeka, YNTANBHBIN 3aJT C BEIXOZOM B ceTh MHTEpHeT.
[TepeyeHb OCHOBHOTO 00OPYIOBAHHS:

1. Cron-104 wr.

2. Cryn — 104 .

3. Komnbrorep PentiumDCES5700\DDR2 RWLG ¢ BbIX0AOM B ceTb
«HTEpHeTY, K1aBUaTypa, MbIIIb — 25 MIT.

4. Komnbrorepnslii cToa — 23 1mrT.

S. Kadenpa — 1 mr.

6. Posinp — 1 mr.

7. Mkad — 1.

8. BricTaBouHBIN cTeIax — 8 mT.

9. TeneBuzop — 1 mir.

Aymutopus  Ne 207 «Ilomemenue i  CaMOCTOSTEIBHOW  pabOThI
00y4aromuxcs».
[lepeueHb OCHOBHOTO 0OOPYOBaHMUS:
Kpecno — 11 mr.
Cron nmaGoparopusiii — 10 miT.
Cryn npenogasarens — 1 mr.
Kommnsrorep ¢ BO3MOKHOCTB NMOAKIIIOUEHN K ceTh MHTepHer — 10 mT.
Kommytarop — 2 mir.

ook wnE
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3.2. UudopmannonHoe obecnieyeHne peaju3alui MPorpaMmmbl

3.2.1. OcHOBHBIE TeYATHLIE U3AaHUA

1 Maremaruka. Anredpa u Hadaja MaremMaTudeckoro aHanu3a. 10-11 kmaccel: yuel.ais
obmieoOpas3oBar. opraHu3anuii: 0a3oBelii U yriayoneHusiii ypoBau / [L. A. Amumos, HO. M.
Konsrun, M. B. TkaveBa u ap.]. - 3-e u3a. — M.: [Ipocsemenue, 2019.

2. Marematuka. ['eomerpus. 10-11 kmaccer: y4ue6. nns obmeoOpa3. opraHU3avi:
6a3oBbIit 1 yrinyonennbsiid ypoBau / [JI. C. AtanacsH, B. @. byry3os, C. b. Kagomies u ap] -21-
e uzz1. — M.: [Ipocsemienue, 2019 (MI'Y -mkone).

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. Anrebpa W Hayala MaTeMaTHYECKOro aHaim3a. JlumakTudyeckue MaTepHalibl K
yuebHuky 0. M. Konsruna u ap. 10 kmace: yue6.mocodue amst o01meodpa3oBaT. opraHu3aiui:
0a30BbIi U yrayOnenHbrii yposuu / [M.U. [llabynun, M. B. TkaueBa, H.E. ®emoposa, O.H.
Ho6poga]. - 6-e uza. — M.: [Ipoceemenue, 2018.

2. Anrebpa W Havala MaTEMaTHYECKOro aHaiu3a. JlujakTudyeckue MaTepualibl K
yuebnuky 0. M. Konsruna u ap. 11 kmace: y4ue6.mocobue mist o01eoopa3oBaT. opraHu3aui:
0a30BbIi U yriyonenusiit yposuu / [M.U. Illabynun, M. B. TkaueBa, H.E. ®enoposa u ap.]. - 3-
e u3l., nopad. — M.: IIpoceemenue, 2018.

3. Teomerpus. [unmakruyeckue Matepuansl. 10 kmace:  ydeO.mocobue — uis
obmieo0Opa3oBar. opranu3anuii: 6a3oBblii U yriryosneHHsr ypoBau/ b.I'. 3uB. — 14-e uzn. — M.:
ITpoceemenue, 2018.

4. Teomerpus. [umaktudeckue wmarepuanbl. 11 kimacc:  ydeb.mocobme st
o0mieo0pas3oBar. opranu3anuii: 6a3oBblii U yrinyonennsiit yposuu/ b.I'. 3uB. — 14-e uzn. — M.:
[Tpocsemienue, 2018.

3.2.3. D1eKTpOHHBbIE U3IAHUSA

1. Bcepoccuiickue unrepuer-oaumnuansl. — URL: https://online-olympiad.ru /

2. Enunas koiuieknusi MUQPOBBIX oOpa3oBarenbHBIX pesyiabratoB. - URL: http://school-
collection.edu.ru

3. Hudopmarnmonnas cucrema «ExuHOE OKHO IOCTyma K 00pa3oBaTebHBIM pecypcamy -

URL.: http://window.edu.ru/ 02.07.2022).

Hayunas snexkrponnas oudbunmmoreka - URL: http://www.elibrary.ru

OTkpeIThIH KOUIeK. MaTematuka - URL: https://mathematics.ru /

ok~
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4. KOHTPOJIb

U  OIEHKA

PE3YJIbTATOB

OCBOEHMUA

OBIIEOBPA3OBATEJbLHOMN JUCITATIINHBI

KOHTpOJIL H OIICHKAa

pe3yIbTaTOB

OCBOCHU

0011e00pa3oBaTeIbLHOM

NUCHUIIIAHEI

pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIIMX
U po(hecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oo6masi/npodeccuonanbHast
KOMMETEHIUs

Pasznen/Tema

THI OLEeHOYHBIX MEPONPUATHUS

OK 01. Beibupats cmocoObl
pelieHus 3a1a4
npodecCHoHATBLHOM
JICATEIbHOCTH TMPUMEHHUTEILHO
K Pa3JIMYHBIM KOHTEKCTaM

P1, Temsr 1.1,1.2, 1.3,
P2, Temrr 2.1 - 2.5, 2.6,
P 3, Temnr 3.1, 3.2, 3.3,
3.4,35,36

P4 Temr1 4.1,4.2,4. 3,

44,45,46,4.7,438,
4.9
P 6, Temsl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7
OK 02. Hcnonp3oBars | P 1, Temsr 1.1 - 1.3
COBPEMEHHBIC cpeacTsa | P 3, Temsi 3.1 - 3.6
foncka, aHannsa 11 P6, Temsl 6.1- 6. 7
UHTEpHpeTanud  UHPOPMAIUH, P7 Temui 7.1 -7.4
u UHGOPMAIMOHHBIE ’ ' '
TEXHOJIOTUU ISl  BBIMIOJIHCHUS
3aa4 npodeCCHOHATTLHON
JIeSTEIbHOCTH
OK 03. [IlnanupoBatb u |P 1, Temsr 1.1 - 1.3
peau30BbIBaTh  COOCTBEHHOE | P 2, Temsr 2.1 - 2.6
npodeccuoHaIbHOe M| Pp3 Temsr3.1-3.6
EE:;S;::;LMenLCKyIPi)aSBHTHe’ P4 Temnr 4.1 -4.9
eATENBHOCTE B P 6, Temsr 6.1- 6. 7
po(hecCHOHATBHON chepe, | P 7, Tempr 7.1 - 7.4
UCIIONIb30BAaTh ~ 3HAHUSA 110
(GUHAHCOBOW TPaMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX
CUTYyaIHUsIX
OK 04. O¢ddextuno | P 1, Temsr 1.1 - 1.3

B3aHMOﬂCﬁCTBOBaTL n pa60TaTB
B KOJUICKTUBEC U KOMaH/IC

P2, Temsr 2.1 - 2.6
P 3, Temnr 3.1 — 3.6
P4 Temsr4.1-4.9
P 5, Temsr 5.1-5.5

— YcTHBIN OnpoC
— Konrponbnas pabora
— MareMaTU4eCKUN OTUKTAHT

[IpomexxyTouHas arrecrauus
(ox3amen)
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OK 05. OcymiecTBasiTh YCTHYIO
u MUCHEMEHHYIO
KOMMYHHKAITHIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit ~ @Depepanuu ¢
y4eToM ocoOeHHoCTEeH
COLIMATILHOTO U  KYJIBTYPHOTO
KOHTEKCTa

P1, Temsr 1.1 - 1.3
P 3, Temsr 3.1 -3.6
P 6, Tems1 6.1- 6. 7
P7, Temr7.1-7.4

OK 06. [IposiBisITH
IPaXXTAHCKO-TIATPUOTHIECKYIO
MO3UIIMIO,  JIEMOHCTPUPOBATh
OCO3HAHHOC  IIOBEJICHHE Ha
OCHOBE TPaAUITMOHHBIX
00IIIeYEIIOBEYCCKUX IICHHOCTEH,
B TOM UHCIE C Y4EeTOM

P1, Temsr 1.1 - 1.3
P4 Tems14.1-4.9
P 5, Temrr 5.1- 5.5

rapMOHHU3alun
MEKHAIIMOHAIBHBIX u
MEXPEIUTUO3HBIX OTHOIICHUH,
MNPUMCHATH CTaHAapThI
AHTUKOPPYIMIHUOHHOTO
IIOBCACHUA

OK 07. CopeiicTBOBaTH
COXPaHEHHUIO OKpYy>Karolen
Cpenbl, PecypcocOEpeKeHHIO,
MPUMEHSITh 3HAHUS 00
NU3MCHCHHNU KimMmara,
MIPUHIIMIIBI OepexXITNBOTO
MPOU3BOJICTBA, 3¢ PexTUBHO

JIEUCTBOBAaTh B YpPE3BbIYANHBIX
CUTYalHSIX

P2, Temsr 2.1 - 2.6
P4 Tems14.1-4.9
P 5, Temsr 5.1-5.5
P 6, Temsl 6.1- 6. 7
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5. JUCT BHECEHUS U3MEHEHUI

B pabouyro nporpammy no gucruiuinHe «OJ[.07 «Marematrka» 1o CHElUuaaIbHOCTH
«31.02.03 — JIaGoparopHasi AMArHOCTHKA» yYTBEPKICHHYIO Ha 3aceaHuu Kadeapsl mpoduabHOi
JIOBY30BCKOM moaAroToBku 16 suBaps 2023 roaa, mpotokos Ned.

Howmep Tekcr n3menenus [IpoTokoun 3acenanus Kadpeapst
WU3MEHEHHUS
Ne Jara
1.
2.
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Mpuiaoxenne 1

@DoH/1 OLIEHOYHBIX CPEACTB MO AUCHHUILINHE «MaTeMaTHKAa

@oH/I OLICHOUHBIX CPEICTB MO y4eOHOMY mpeamery «MaremaTHkay pa3paboTaH Kak
npuiaokeHne K pabouell mnporpamme 0011€00pa30BaTeNbHOM y4eOHOM JUCLUIUIMHBL AT
npodecCHOHALHBIX 00Pa30BaTEIBHBIX OPTaHU3AIIHIA.

@®onab! oneHouHbIX cpeacTB (nanee — POC) mpeacTaBiaeHsl B BHIE MEKAMCLUIUIMHAPHBIX
3a/1aHNH, HAIIPABJICHHBIC HA KOHTPOJIb Ka4eCcTBa U yIPaBJICHUE IIpoueccaMu pocruxkenus JIP, MP
u [IP, a Taxxke cozmanme ycnoBuit mist GopmupoBanus OK y oOydarommuxcsi mocpeacTBOM
IIPOMEKYTOYHOM aTTECTALUN.

[TpomerxyTouHas arrectanus 1o npeamery «MaremaTuka» MIpoBOAUTCS B (hopMe dK3aMeHa
B ycTHOH (hopme. DOC pa3pabaTeIBatOTCS ¢ OMOPON HA CHHXPOHU3HPOBAHHBIE 00pa30BaTeIbHbIC

Pe3yJIbTaThI,
JUCHUITIINHBI

«Martematuka»

c yuyetroM mnpoduis 00y4eHHUs,

nporpammsl 1o cnenuaabHocTd 31.02.03 JlabopaTopHas TuarHoCTHKA.

YPOBHSI OCBOCHHMSI 00IIe00pa30BaTEIbHOM
U Tpo(ecCHOHANBHON HAmpaBICHHOCTH 00pa30BaTeNbHON

[InanupyeMble  pe3yiabTaThl  OCBOCHHS  OO0IIEOOpa30BATCIIbHON  JAWCIMIUIAHBI B
cootBercTBUU ¢ O®I'OC CIIO u Ha ocHoBe ®I'OC COO mnpencrasnensl B m. 1.2.2 paboueit
MIpOrpaMMBI.

KoHTponb u oneHka pe3ynbTaToB OCBOCHUS AMCIMILIUHBI MPEJCTaBlIeHbl B M.4 pabouyeii
MIPOrpamMMBbI

1. IKAJIA OIEHUBAHUASA
Tun oneHOYHBIX OLICHKA
MeponpusTHI OTJINYHO XO0po1I1o YIOBJIETBOPUT | HEYAOBJIETBOPH
€JIbHO TeJbHO
YcTHbIi W | TIOJHO WU3JIaraet AT OTBET, H3JIaraeT 0OHapy>XHBaeT
MMCbMEHHBIN M3y4YEHHBII YIOBJIETBOPSIIO MaTtepuan HE3HaHUE
onpoc Marepual, Jaét LIUHA TEM XKe HETOJIHO U OoJbIel YacTu
MpaBUIILHOE TpeOOBaHUSM, JIOTyCKaeT COOTBETCTBYIOIIIE
oTpeIeJICHHOE YTO U JIst HETOYHOCTH B ro pasuena
MOHSATUH; OILICHKH OnpeIeTICHUN M3y4aeMoro
OOHApY)XHMBAET | «OTJIMYHO», HO | TIOHSATHH WIH Marepuana,
MMOHUMaHUe nomyckaet 1-2 | dhopMmynupoBke JIOTTyCKaeT
Marepuaia, OIIINOKH, TEOpHii; HE OIIIMOKHU B
MOXET KOTOpbIE CaM yMeeT dbopMynupoBKe
000CHOBAThH CBOU xKe JIOCTaTOYHO oTpeNieNICHUuH 1
CYXKJICHUS, WCIIPaBIISIET, U TIyOOKO U TEOpHH,
MPUMEHUTH 1-2 Hegou€Ta B | MOKa3aTeNbHO | HCKAKAIOUIUE UX
3HAHWS Ha MOCJIeIOBATEh 000CHOBATH CMBICII,
MPaKTHKE, HOCTH U CBOM CYXXJIEHUs | OECIOpSIOYHO U
MIPUBECTH SI3BIKOBOM Y TIPUBECTHU HEYBEPEHHO
HEOOXOTUMBIE O(pOPMIICHUH | CBOW IMPUMEPHL; u3JiaraeT
MIpUMEPHI HE M3J1araeMoro W3JIaraet MaTepuan
TOJIBKO 110 Marepuan
y4eOHHKY, HO 1 HEeIocJea0BaTe
CaMOCTOSITEJIbHO JBHO U
COCTaBJICHHBIC; U JOTTyCKaeT

34




37araer OIIMOKYU B
MaTepuan SI3BIKOBOM
MOCIIeI0BaTENbH odopmieHUN
0 U MIPaBWIBHO C M3TIaraeMoro
TOYKH 3PEHUS
HOpM
JTUTEPaTypHOTO
SI3BIKA
KouTposbHass | - pabota | pabora JIOTTYIIIEHbI JOTYILIEHbI
pa6ora BBITIOJTHEHA BBITIOJTHEHA 0ojee  OJHOM | CYIICCTBCHHBIE
MOJIHOCTHIO; B | IOJHOCTHIO, HO | OIIMOKU  WJIM | OIIUOKH,
JIOTUYECKUX 000CHOBaHHUS Oojee  NByX- | TIOKa3aBIIUE, YTO
paccy X JIeHUSIX U | LIaroB Tpex yuamuiics HE
000CHOBaHUU pereHus HEJ0YETOB B | BIaJeeT
pelieHus HET | HEeJJOCTATOYHBI | BBIKJIAJKAX, 00s13aTeTbHBIMU
npo0enoB u | (eciim yMeHHE | YepTexax WIA | YMEHUSIMU o
OIInO0K; B | 000OCHOBBIBaTh | rpadukax, HO | JaHHOH TeMe B
peleHun HET | pacCyX AcHUs ydaluncs IIOJIHOW Mepe.
MaTEeMaTUYeCKUX | HEe  SBJSUIOCH | BIAJEET
(91115 (10) 3 CICIUAIBHBIM | 00sI3aTeIIbHBIM
(BO3MOXHA O/HA | 00BEKTOM U YMEHUAMHU
HETOYHOCTb, MIPOBEPKH); no
OTIHCKa, HE | JIomylIieHa poBepsieMoin
SIBJISTFOIIIASICS O/llHa OIMOKa | TeMe.
CJIEICTBUEM Wi  JBa-TpU
HE3HaHUS WIH | HeJo4YeTa B
HEMOHUMAaHUs BBIKJIQJIKaX,
y4eOHOT0 pPUCYHKaX,
MaTepuana). yepTekax WU
Kaxnoe 3amanue | rpadukax
BBITIOJTHEHO (ecn 9TH
BEPHO C | BUABl paboThI
MOIPOOHBIM HE  SBISIIUCH
OTMCAaHUEM CIEITHATEHBIM
nporecca 00BEKTOM
pelieHus; MIPOBEPKH).
MartemaTuyecku | MOJIHO  packpsl1 | OTBer HETOJTHO WJTN HE PacKpBITO
i IUKTAHT coJepKaHne OIICHUBAETCS HETOCIIeIOBaTe | OCHOBHOE
MaTepuaia B | OTMETKOM «4», | JIbHO PacCKphITO | COAepKaHHE
o0neme, €CJIi OH coJiep>KaHue yueOHOro
MPEeyCMOTPEHHO | YIOBJIETBOPSET | MaTepuaia, HO | Marepuana;
M MPOTrpaMMON H | B OCHOBHOM MTOKa3aHO oOHapyXeHO
y4eOHUKOM, TpeboBaHusIM | oO1iee HE3HaHUE WIH
H3JTOKHIT Ha OIICHKY MTOHUMAaHHe HETTOHMMAaHHe
MaTepuan «5», HO TIpU BOIpOCa U YUYEHUKOM
TPaMOTHBIM TOM UMEET MIPOJIEMOHCTPH | OOJbIIEH WIH
SI3BIKOM B | OJUH U3 pOBaHbI Hauboee
OTIpeIeTICHHOM HEJOCTaTKOB: | YMEHUS, BXHOW YaCTH
JIOTUYECKOU B U3NIO)KEHUU | IOCTATOYHBIE y4eOHOT0
MOCJICIOBATEIFHO | JOMYIICHBI TUTS MaTepuana,
CTH, TOYHO | HEOOIBIIIHE JAJIbHEUIIIET0 JOTTYIIIEHBI
WCTIOJIB3YSI poOebl, He YCBOCHHS OImuOKH B
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MaTeMaTHYECKyl0 | HMCKa3HMBILUE IIPOrpaMMHOTO | ONpeAETIeHUN

TEPMUHOJIOTHIO U | MaTeMaTH4yecK | Marepuaia MOHATHUH, IpU

CHUMBOJIMKY; oe (onpezneneHHble | UCIOJIB30BAaHUU

[IPaBUJILHO coaepKaHue «TpeboBanusiM | MareMaTHYECKOU

BBINOJIHII OTBETA; U K TE€PMUHOJIOTHH,

PUCYHKH, JIOTTYILIEHbI MaTeMaTHYeCKO | B PUCYHKaX,

4epTexkH, OJIUH — J1Ba ! MOArOTOBKE yepTexax Win

rpaduku, HEZ0YeTa IPU | YHALUXCSI»); rpadukax, B

COITYTCTBYIOIIME | OCBEILEHHUU UMEJINCh BBIKJIAJIKaX,

OTBETY; IIOKa3ajl | OCHOBHOI'O 3aTpyJHEHUS KOTOpBIE HE

yMEHue coJepKaHUs WIN JOMYIIEHbl | UCIPaBIIEHBI

WUIIOCTPUPOBATh | OTBETA, OlIMOKH B nocie

TEOpEeTUYECKHE UCIIPABJIEHHBIE | ONpE/eNIeHuN HECKOJIbKUX

10JIOXKEHHUS 10 3aMEUYAHUIO | IIOHATUH, HABOJAIINX

KOHKPETHBIMHU YUUTES; UCIIOJIb30BaHUM | BOIIPOCOB

pUMepaMH, JIOTTYIIIEHbI MaTeMaTUYECKO | Y4MTEJs.

OPUMEHATh MX B | OMIMOKA WU i

HOBOW cuTyauuu | Oojee IByX TEPMUHOJIOTUH,

IIPY BBIIIOJHEHUM | HEJOYETOB IIPH | YepTEkKax,

IPAaKTUYECKOTI0 OCBELICHUU BBIKJIAJIKAX,

3aJlaHus; BTOPOCTEINIEHH | MCIIPaBJICHHbIE

IPOJAEMOHCTPUPO | BIX BOIPOCOB | MOCIHE

BaJ YCBOCHHUE | WM B HECKOJIbKUX

paHee M3y4YEHHBIX | BBIKJIAJKAX, HaBOJAIUX

COIYTCTBYIOIIUX | JIETKO BOIIPOCOB

BOIIPOCOB, UCIIPABJICHHBIE | YYUTES;

chopMUPOBAHHOC | IO 3aMEUYAHUIO | YUCHUK HE

Th U | yuuTens. CIIPAaBHJICS C

YCTOHYMBOCTH MIPUMEHEHHEM

UCIIOJIb3YEMBIX TEOpUU B HOBOM

npu  OoTpaboTke CUTYyallVH NPH

yMEHU# U BBINTOJIHEHUU

HaBBIKOB; MIPaKTUYECKOTO

OTBeUall 3aJjaHusl, HO

CaMOCTOSITENIbHO BBITIOJTHUII

0e3  HaBOIALIMX 3aaHus

BOIIPOCOB 0053aTeILHOTO

YUUTEIS. YPOBHS

Bo3moxHBI 0OnHA CJII0’KHOCTH T10

- JIB€ HETOYHOCTHU JTAaHHOU TEME;

IpU  OCBEUICHUH MIpH 3HAHUH

BTOPOCTETIEHHBIX TEOPETUUECKOT

BOIIPOCOB WJIM B 0 Marepuana

BBIKJIQJIKaX, BbISIBIICHA

KOTOpBIE YUEHUK HeJ0CTaTOYHas

JETKO  MCIPAaBUI copMHpPOBaHH

o  3aMEYaHHUIo OCTb OCHOBHBIX

yuuTens YMEHUH U

HAaBbIKOB.

KauectBoO 1) y4EHUK MTOJTHO | YYEHHK JIaeT YUEHHK YYEHHUK
OTBETOB HA u3Jaraer OTBET, oOHapyXHBaeT | OOHapyKHBaeT
BOIIPOCHI W3Y4YEHHBIN YZIOBJIETBOPSIIO | 3HAaHUE U HE3HaHUE
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IK3aMcecHa

MaTepua, JaeT
MPaBUIILHOE
ornpezeseHue
SI3BIKOBBIX
MMOHATHH;

2) oOHapyXHUBaeT
MOHUMAaHUe
MaTepuana,
MOJKET
000CHOBATh CBOU
CYXKICHHUS,
MPUMEHUTH
3HAHUA Ha
MPAKTHKE,
MIPUBECTH
HEO0OXOMMBIC
IPUMEpPHI HE
TOJIBKO U3
y4eOHHKA, HO U
CaMOCTOSITENILHO
COCTaBJICHHBIC;
3) uznaraer
MaTepuan
MOCIeI0BaTENbH
0 U MIPaBWIBHO C
TOYKH 3PEHUS
HOPM
JTUTEPATypPHOTO
SI3BIKA.

I TEM K€
TpeOOBaHUSM,
YTO U JJIS
OTMETKH «5»,
HO JOMYyCKaeT
1 - 2 ommOKwu,
KOTOpBIE caM
xKe
WCTIPABJISIET, U
1 - 2 Hepouera
B
mocjea0BaTes
BHOCTHU U
SI3IKOBOM
ohopMIICHUH
M3J1araeMoro
Marepuaia

TMOHUMAaHHE
OCHOBHBIX
MOJIOKEHU N
JIaHHOM TEMEI,
HO:

1) uznaraer
MaTepHual
HEIOJIHO U
JOTTyCKaeT
HETOYHOCTH B
ompeieIeHUN
TOHSITUM WU
hopmynupoBKe
MIPaBUIL;

2) He ymeeT
JIOCTaTOYHO
rI1yOoKO U
JIOKa3aTeJIbHO
000CHOBATH
CBOHM CYXKJICHUS
U TIPUBECTH
CBOH IIPUMEDBI;
3) m3naraet
MaTepual
HEIOoCJIeI0BaTe
JILHO H
JOITYCKaeT
OIMOKH B
SI3BIKOBOM
odopmiieHnn
M3J1araeMoro
MaTepuana

OoJbIIIEeH YacTh
COOTBETCTBYIOIIL
ero paszzena
M3y4aeMoro
Marepuania,
JIOITYCKaeT
OIIMOKHU B
¢dbopmynHupoBKe
ONpEeICIICHUH 1
MIPaBUII,
HCKa)KaIoIue X
CMBICI,
OecTopsI0YHO U
HEYBEPEHHO
H3JIaraeT
MaTepual.
Oruenka «2»
OTMEYAET TaKue
HEJIOCTATKU B
IOJITOTOBKE
YVYCHUKA,
KOTOpBIS
SIBIISTIOTCSI
CEPbE3HBIM
MPETSITCTBHEM K
YCTEITHOMY
OBJIAJICHUIO
MOCIEAYIOLTUM
MaTepHUaIoM

2. KOMILUIEKT MATEPHAJIOB JUISI OLIEHKHA
C®OPMUPOBAHHOCTU YMEHMI1 M 3HAHUI B XOJE OCBOEHMSI
YYEBHOM TUCHUATIIMHBI

=

Pa3nea 3. KoopanHaTsl H BEeKTOPBI B IPOCTPAHCTBE

Teopernuyeckue BONpoOChI:

1. KommiekT MaTepuaJIoB /1Jisl NPOBeJAeHHUsI YCTHOTO ONpoca

Omnpenenenne BEKTOpa, HYJIEBOTO U €AMHUYHOTO BEKTOPOB. CBOMCTBA BEKTOPOB.

2. OmnpezeneHne paBHBIX BEKTOPOB M MTPOTHBOIOJIOXKHBIX BEKTOPOB. JleHCcTBHSI ¢

BCKTOpaMHU.

3. Ompenenenne KOJUTMHEAPHBIX W KOMIUIAHAPHBIX BEKTOPOB. PasiokeHue BeKTOpa
[0 JBYMHEKOJUIMHEAPHBIM BEKTOPaM.

B

Koopnunarts! BekTopa. CBsI3b MEK/y KOOPIHUHATAMH TOYKH U BEKTOPA.

5. Vron mexay Bektopamu. CKalasipHOE IPOU3BEIEHUE BEKTOPOB.
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6. VYpauenue miockoctu. Dopmyna paccTOSHUS OT TOYKU J0 TUIOCKOCTH.
[TonsiTne 0 cummeTpuu B mpocTpaHcTBe. Bunbl cummeTpun. [1apamienbHbiil nepeHoc.

1.
2.

Pa3nes 4. OcHoBbl TpUronoMerpun. Tpuronomerpudeckue GyHKINU
TeopeTnueckne BONPOCHI

Tpuronomerpuyeckue GopMysbl ABOWHOTO YTIIIa.
Tpuronomerpuyeckue Gopmysbl IPeoOpPa3oBaHUs CyMMbl TPUTOHOMETPUUYECKUX

(GyHKUIMH BOPOU3BEACHUE U IPOM3BEACHUS B CYMMY.

3.
4.

Uk wnE

O61rme hopMyIIsl Ul pEIICHHUS TPOCTEUIIMX TPUTOHOMETPHUECKUX YPAaBHEHUH.
DopMyIIbl AJIs peUIeHUs MPOCTEUIITNX TPUTOHOMETPUYECKUX YPaBHEHUI (YacTHBIE

clIy4am).

Pa3nes 6 IlpousBogHas u nepsoodpaszHasi pyHKINHU

TeopeTnveckue BONMPOCHI
Onpenenenne Mpou3BOIHON QYHKIIUH, €€ (GU3NUECKHIA CMBICIL.
@opMyJIbl IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH.
[TpaBuna nuddepeHupoBanms.
[TpaBuIIO BEIYHCIICHUS TIPOU3BOTHOMN CIIOXKHON (PYHKITHH.
@DopMyJibl IPOU3BOIHBIX OOPATHBIX (GYHKLUH.
. 'eomerpuyecknii  cMBICH  MPOW3BOAHOW. ['paduueckas  WLIFOCTpanHUs.

ypaBHeHI/Ie KacaTeJNbHOU K rpaduKy QyHKIIHH.

7.

8.
9.

4.

HeoOxomuMoe u jocraToyHoe YCIOBHME BO3pacTaHus (yObIBaHHSA).
HeoOxomuMoe wuocTaTodHoe ycioBUe MakcUMyMma (MUHUMYyMa) (QYHKITUH.
Haxoxxnenre HanOobIIero 1 HaMMEHBIIETO 3HAaYeHUH (QYHKIIMK Ha OTpE3Ke.
[TepBooOpa3zHas.

10. IIpaBuna Beraucienus nepoodpasHoii. Teopema HeroTona—IJlelibanna

Paszpnen 7. MHOTOrpaHHHMKH U Tejla BPallleHUs
Teopernyeckne BONpochl
Omnpenenenue NpsiMON U HAKJIOHHOM MPpU3MBbL. VX 351ieMeHTHI (BepIuHbI, pEéopa,

AuaroHajiv,rpaHu, OCHOBaHUA U OoxoBast HOBerHOCTB.)

5.

[Mupamuna. Buast nupamua. MIx anemeHTs! (BepuHbl, péOpa, AuaroHany,

I'paHu, OCHOBAHUAN OokoBast HOBCpXHOCTB.)

6.

7.
8.
9.

[TpeobpazoBanue nogodus. CummeTpuu B KyOe, B apajuieienumnee, B Ipu3Me u
IUPaMHU/JIE.

Tena n TOBEPXHOCTU BpalICHUS.

HMumaap. [monaas nOBEpXHOCTH.

Konyc. Yceuénnsliit konyc. [lnomaae moBepxHoCcTH

10. Hap u chepa, ux ceueHus. Y paBHEHHE CHEPHI.

N

Pa3znen 8. IlepBooOpasnas pyHkuMH, ee IpUMEHEHUE
Teopernuyeckue BONpPoOCHI:

. Heobxomumoe u JocTaTOYHOE YCIIOBHE Bo3pacTaHust (yObIBaHUS).

HeoOxonumMoe wuocTarodyHoe ycioBUe MakcuMyma (MUHUMYyMa) (QyHKIUH.
Haxoxnenre HanOobIIero 1 HaMEHbIIEero 3HaUeHUH (QYHKIIMK Ha OTpe3Ke.
[TepBoobpaznas. [IpaBuia Beruucienus neppoodbpaznoit. Teopema HproTona—
JletiOHMIIAa

Pa3nen 9. Crenenn u kopuu. CtenenHasi QyHKIUH
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TeopeTnyeckue BONpoChI

1. Kopens crenenun N > 1 u ero cBoMCTBa.

2. TIpeoOpa3zoBaHue BBIPAKEHUI, COACPKALIIX PaHKAIIBL.

3. Jlorapudm gncna. OcHOBHOE JorapuGMUUECKOE TOXKIECTBO. JlecaTuaHbINA 1
HaTypaJbHBIIOTapu(MBI.

4. CpoiictBa orapumMoB: Jorapum MpoU3BeICHHS, YaCTHOTO, CTCIICHU.

5. Crenennas pyHKIUS ¢ HATYpaJIbHBIM TIOKa3aTeneM, €€ CBOWCTBA U rpaduk.

6. CrenenHas pyHKIHS C pallOHAIIBHBIM ITOKA3aTEJIEM.

7. BepTukanpHble U TOPU3OHTAIBHBIE aCUMIITOTHI TpadukoB. ['paduku 1podOHO-
JTUHEWHBIX QYHKINH.

8. IlokazarenbHast pyHKIUS (IKCTIOHEHTA), e€ cBolicTBa U rpaduk. Uuco e.
9. Jlorapupmuueckas GyHKIHs, €€ CBOMCTBA U rpaduK.

10. Jlorapudmuueckre ypaBHEHUS

11. Jlorapugmuueckue HepaBeHCTBA

12. [TokazarenbHbIE YpaBHEHUS

13. [TokazaTenbHbIC HEPABEHCTBA

Pa3nea 10. Iloka3zaTenbHas GpyHKIUSA
TeopeTnveckue BONMPOCHI

1. Iloka3zaTtenbHas GyHKIUS (SKCIIOHEHTA), €€ cBOMCTBA U rpaduk. Yuco e.
2. Tloka3aTenbHBIC YPaBHCHUS
3. TlokasarenbHbIC HEPABEHCTBA

Pa3nen 13. DiieMeHTHI TEOPUU BEPOSITHOCTEH U MATEMATHYECKOM CTATHCTUKH
Teoperuueckune BONPOCHI

1. Knaccuueckoe ornpe/iesieHue BEpOATHOCTH CIy4aifHOTO COOBITHS.
2. BeposITHOCTb CyMMBI HECOBMECTHBIX COOBITHIA.

Paspnen 11. Jlorapu¢pmsl. Jlorapupmudeckas GpyHkuus

Teopernyeckne BONpochl
1. Jlorapudm uncia. OcHOBHOE JIOTapu(PMUIECKOE TOXKAECCTBO. JleCATUIHBIN U
HaTypaibHbIIIOrapu(msl.
2. CoiicTBa jorapumoB: Jorapum Npou3BeJeHHs, YACTHOTO, CTETICHU.
3. Jlorapudmuyeckas GyHKIHS, €€ CBOWCTBA U TPadUK.
4. Jlorapudmuyeckue ypaBHEHUs
5. Jlorapupmuueckre HepaBeHCTBA

2. KommiekT marepuaJjioB JJIsi IPOBeICHUS
KoHnTpouabHbIX padoT

KonTpouabsnas padora Nel.
Bapmuanr 1

Nel. Beruuciuts
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{ 3n_ s 5w
)cos4, )sm6.

Ne2. HaiiT 3HaueHHs JPYTrUX TPEX OCHOBHBIX TPUTOHOMETPHUECKUX (DYHKIIMHA
(sina, cosa, tga,ctgo) eciau

4
coso = —-, <<,
5 2

Ne3. Yopoctuts BbipaskeHue

{ (I —sina)(1 + sina)
) cosa ’

2) sin2a.cos 3o — cos 2a.sin 3o — sin o

Bapuant 2

Nel. Beraucanrts

~17n
1) cos(—3n) ; 2) sin e
Ne2. HaiiTu 3HaueHus Apyrux Tpex OCHOBHBIX TPUTOHOMETPUUECKUX (PYHKIIUM

(sina, cosa, tga,ctgo) ecnu
. 3
sina = —0,8, < ]<?n.

Ne3. YnpocTuts BblpakeHue

1) % 4B ot ) n T T, T
)ctga g - ctgp, )cos7cos42 sin 5 sin =

10.

KonTpoabHnas padora Ne2
Bapmuanr 1

1. Haiitn mponsBonyio dyrkimn: 2X-x3+3x+4; x? cos(X).

2. Hamucath ypaBHEHHE KacaTelbHOU K rpaduKy QYHKIIMN B TOYKE C aOCIIUCCON
Xo! Y=X*-2X,Xo=3.

3. HaiiTs IpOMeKYTKH BO3PACTAHHS M yOBIBAHMS QYHKIIHH: Y=X-X.

4. HaiiTu TO4KH 3KCTpeMyMa QyHKIUU: y=x3-4x .

5. Haiitu HaubomnbIiee ¥ HaNMEHbIIIee 3HAYCHUS (DYHKINU: f(X):X3+6X2+9X Ha OTpe3Ke

[-4;0].

Bapmuanr 2

1. Haiitn mponsBoHyto dyHKImH: -X+2X°>-3x%-1; X Sin(2X).

2. HanucaTb ypaBHEHHE KacaTeIbHON K TpaguKy (GyHKIIMU B TOUKE ¢ aOCIHCCOil
Xo: Y=X>+3X,X=3.

3. Haiitu nmpoMexyTKH Bo3pacTaHUs U yObIBaHUS (PYHKIIUU: y=x2+2X.

4. HaiiTu Touku sKkcTpeMyMa QyHKIUU: y=3x4-4x .

5. Haiitu HauGonpIiee 1 HaMMEHbIIIee 3HAYCHUS (DYHKIUU: f(X):X3-6X2+9 Ha OTpe3Ke

[-2;2].
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KonTtpoabHnas padora Ne3

BapuanTt 1

1. OceBoe ceueHue MUIMHAPA — KBAJIpaT, IUIONIA/Ib OCHOBAHUS LIMJIMHIPA
paBHa 167 CMZ.HaﬁLLI/ITe IJI0MIaAb TOBEPXHOCTH LIUIIMHIPA.

2. BricoTa KOHYCa paBHa 6 cM, YroJ IIpH BEPIIMHE OCEBOTO ceueHus pasen 120°.
Haiiaure: a)ruiomnanes ceueHus KOHyca IMIOCKOCTBIO, IPOXOAsIIEN Yepes3 ABe
oOpa3yromiue, yroi Mex 1y KotopbeiMu 30°; 0) momaas O0OKOBOM MOBEPXHOCTH
KOHYca.

3. Huametp mapa paBeH 2m. Yepe3 KOHEI 1UaMeTpa MpoBeIeHa MIIOCKOCTh MOJT
yriom 45° kuemy. Haiiaure niuny TuHUN niepecedeHust chepsl ¢ ITOU
IJIOCKOCTBIO.

4. Anodema npaBuIbHON TPEYroJibHOM MUpaMubl paBHa 4 cMm, a

JBYTpaHHbIN yroj npuocHoBaHuu paseH 60°. Haliqute o0beM nupamuibl.

5. B nununap Bnucana npuzMa. OCHOBaHHEM MPU3MBI CITYKHUT MPSIMOYTOJIbHBIN
TPEYTroJbHHUK, KaTeT KOTOPOIr'O PaBeH 2a, a mpuiiexaluil yroa paseH 30°.
Juaronainp 6ombIieil 60KOBOM TpaHUIIPU3MBI COCTABIISIET C MJIOCKOCTHIO €
ocHoBaHus yroi B 45°. Haiinure o6beM IIMHApA.

Bapuanr 2

1. OceBoe ceueHue WIMHApA — KBajpar, AUaroHaidb kotoporo 4 cm. Haiigure
IUIOINAb TOBEPXHOCTH LIMIIMH/IPA.

2. Pagnyc ocHOBaHMsI KOHYca paBeH 6 cM, a oOpa3yromas HaKJIOHEHA K TUIOCKOCTH
ocHoBaHus nox yriom 30°. Haiigure: a) miomags ceyeHHs KOHYCa IUIOCKOCTBIO,
MPOXOJAIICH Yepe3 JABe 00pasyroliye, yroil MEXIy KOTopeiMu 60°; 0) muromans
OOKOBOI TOBEPXHOCTH KOHYCA.

3. duamerp mapa paBeH 4m. Uepe3 KoHel nuamerpa NMPOBEICHA IJIOCKOCTH IO
yriom 30° k Hemy. Haiinure niomane ceyeHus mapa 3Toi MI0CKOCTBIO.

4. BokoBoe pedpo MpaBUIIBHON TPEYroJbHON MUPAMHIIBI PABHO 6 CM U COCTaBIISIET
C IJIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiiaure o6beM nupamuIbl.

5. B xonyc Bnucana nupamuga. OCHOBaHMEM MHUPAMUIbI CIYKUT MPSAMOYTOJIbHBIN
TPEYroJbHUK, KaTeT KOTOPOIro paBeH 2@, a mpuiexamuil yron paseH 30°. bokosas
rpaHb NUPaMUJBL, MPOXOASIAs Yepe3 JaHHBIM KaTeT, COCTABISET C IIOCKOCTHIO
OocHOBaHHUs yroi B 45°. Haiinute o6beM KoHyca.

KouTtpoJubHas padora Ned

Bapmuanr 1

1. Ins ¢pyskiun f(X) HaliTi nepBooOpa3Hyro, rpadguk KOTOPOU MPOXOAUT Yepe3 TOUKY
M: f(x) = cosx, M(0; —2).

2. BblumcnuTh HHTErpan f_22(3 — x)dx
3. HaiiTi mmomazp (Urypsl, orpaHuueHHoiH muEuIM: ¥ = VX, x = 1,y = 0.
Bapmuanr 2

1. Ins ¢pyukiun f(X) HaliTi nepBooOpa3Hyro, rpadguk KOTOPOM MPOXOAUT Yepe3 TOUKY
M: f(x) = sinx, M(—m; 0).



2. BblumcnuTh HHTErpan f_11(3 + x)dx

3. Haitty miomasps GHUIyphl, OrpaHHYEHHOH IMHIAM: Y = VX, X = 5,y = 0.

KonTtpouabnas pabora NeS

Bapuanr 1
Ne 1. Haiitu 3HaueHus BbIpaKeHUS

-1
N2 2% 087787 3) (877) .
Ne 2. Beruuciure

n (V30); 2 (¥26); 3 (=¥21)".

Ne 3. Ynpoctuts BbipakeHuE

3 1
L1 302 N3
1) 2-14;2) —;3) <D3>-D2
4

Ne 4. A) M306pa3uth cxemaTiuecku rpadux Gpynkmmn [ = 17,

B) Haiitu 061acTh OnpeIeeHns 1 MHOKECTBO 3HaueHui pyHkmun [ = [,
C) CpaBuuTh 3HaueHUs QyHKIIH Y=XP.

o0 w0, 0t

Ne 5. Haiftu pyHK1IIMIO 0OpaTHYIO AaHHOM, Y3HATH €€ 00JIacTh OMpPEIEICHUs U MHOKECTBO
3HAYEHUH.

O=00-=10.

Ne 6. A) BorsicHUTB, paBHOCHUIIBHBI JIM YPaBHEHHUS
(O+D)(O =D =0u(0+0)"'=0.

B) BbrsicHuTb, paBHOCUIIBHBI JIM HEPABEHCTBA

Y+ 0 >0ul 4+ 0> 1[0,

Bapmuanr 2
Ne 1. HaiiT 3HaueHUs BBIpaKEHUS

Ne 2. Beruuciure

D (V29); 2) (V29);3) (-V28) .
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Ne 3. YVopocTuth BbipaxkeHne
2 1
o1 x3-x2 1
1)a4-a 3;2) —;3) <c4)
x3

4 2
- c3

Ne 4 A) U306pasuth cxeMaruuecku rpaduk ¢pysxmun | = [,

B) Haiiti 061acTh ONpe/IeNeHNs H MHOKECTBO 3Ha4eH i GyHKumn ] = (17,
C) CpaBauth 3HaueHus Gyakmuu y=xP.
0,000 g oo, gooo

Ne5. Haiitu pyHKIIHMIO OOpaTHYIO JaHHOMW, y3HATH €€ 00JIaCTh OMpEACIICHUS U MHOXKECTBO
3HAYECHUH.

Ne6. A) BolsicHUTB, paBHOCHIIBHBI JIU ypaBHEHUS

=0 m (O-O)(0+0) =10
B) BeissicHHTB, paBHOCHIIBHBI JI1 HEPABESHCTBA

IO+ ) <Ou—<
O+

KonTtpoabnas pabora Ne6
Bapmuanr 1
Nel. IToctpouts rpaduk GpyHKUINUN
=6 uyka3ars:
a) 00acTh OIpeesICHHUS;
0) MHO>KECTBO 3HAUYCHUIA;
B) BO3pacTaHue Win yObIBaHHE (PYHKIUU.

Ne2. Pemuth ypaBHEeHHUE:

DT =3436)16 7 =5

§)4-2°" =52 +1=0.
Ne3. Pemnth HEpaBeHCTBO:

N N 4

z o) (2) >

a) (3) > 1;0) (4) >3
O—-0=24;

Ne 4. Pemuth cucteMy ypaBHEHHI: {2ﬂ_ 50 2 16



Bapuant 2

Nel. TToctpouts rpaduk GpyHKIHH

N

L= (Z) U yKa3aThb:

a) 001acTh ONpeCIICHHUS;

0) MHO>KECTBO 3HAYCHU;

B) BO3pacTaHue WM yObIBaHWE (DYHKIIHH.

Ne2. Pemutsb ypaBHEHueE:
2-0
N4 =12806) (5) =6

89 —3 —6=0.

No3. Pemiuth HEpaBEHCTBO:

@) 5 < 1;6) (§)D 2
<150) (5) >=

O0—-0=7

Ne 4. Pemuts cucteMm ABHECHUU: { q_
yyp 30.320-2 _ 57

KonrpoJabsHnas padora Ne7
Bapuanr 1
Ne 1. Bb1unc/uTh:
1) log,8; 2)log, 3+ log,5;
3)log, 15 — log,30;4) 2 - 2'°%'7;
5) 31g2 — lg4; 6) 7/+10er,
Ne 2. M300pasuth cxemaruvecku rpapux gpynkunn [ = log.x.
Ne 3. Peluuth ypaBHeHue:
1) log,x = 4,
Dlog, (7—x) =2;
3) log (x + 11) = log,(2x + 1);
Nlg(t—=1)—1g2r1 = 11) = 1g2;
5)log,(x = 3) +log,(x —2) = 1.
Ne 4. PeluuTh HEpaBeHCTBO:

1) log,x < 2;2) logg(4 — 2x) = 2;



3) log,(2x — 1) < log,(3x + 4).

Bapuant 2

Ne 1. BbIYHCINTD:

1) log,

1
3 2) 1g25 + 1g4;

7
3)log,7 — log, 5’ 4)3- 60867,

5) 1og,0,04 + 2log, 5; 6) 2°*" %,

Ne 2. U300pa3uthb cxemaTuuecku rpaguk pynknun [ = logix.
7

Ne 3. Peluuth ypaBHeHue:

1) log x = —3;

2)log,(6 —x) = 3;

3) log,(x + 17) = log,(2x + 7);

HlgBx—1) —lgx+5) = 1g5;

5) log (1 +4) —log, (0 —1) = 1.

Ne 4. PeluuTh HEpaBeHCTBO:

1) log, x> 2; D) logi(x—1) = —2;
' 3

3) log,

(3x —2) <log,(4x +5).

KonTtposabnas padora Ne8
Bapuanm 1

1. CkonpKo pa3aMyHbIX ABY3HAUHBIX YHMCEJ C Pa3HBIMU LIU(PPaMU MOKHO
3anucarb, UConb3ysuudpsr: 1,2,3.
2. Haiiti 3nauenus Ps.

3. Boruncguts [} .
4. B momemenun 16 mamm. CKONBKO CYIIECTBYET BapHaHTOB €ro
OCBELLEHUS, €CIIMOHOBPEMEHHO JOJKHBI CBETUTHCS 14 am.

Bapuanm 2

1. CkosbKO pa3NMYHBIX JBY3HAYHBIX YUCEI C Pa3HBIMU IH(PpPaMH MOKHO
3anucarb, UCTIONB3YSIIU(pHL: 4,5,6.

2. Haiiti 3nauenus Ps.

3. Beruucauts [17

4. B momemenun 16 samm. CKOJIBKO CYIIECTBYET BapHAHTOB €TrO
OCBELLEHUS, €CJIIDIHOBPEMEHHO JOJKHBI CBETUTHCS 15 Jtaml.
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3. Kommiekr MaTepuaJaoB JJId NPOBECACHUA MATEMATHYECCKOTO0 ITUKTAHTA

Teopernueckne BONPOCHI 1JIsi MATEMATHYECKOT0 TUKTAHTA:

ChopmynupyiiTe onpeaeraecHue CTENEHHON (yHKITUH.

[lepeuncnure CBOMCTBA CTENIEHHOW (DYHKIIUU C IIETBIM ITOKA3aTEIEM.

Ilepeuncinte CBOMCTBA CTENIEHU C IEHCTBUTENIbHBIM NTOKa3areneM. [IpuBenure
Ilepeuncinre cBOMCTBA KOPHs HATYPAJILHOU cTeneHu. [IpuBenure npumepst

Ha uro Heo6xoauMo oOpaTuTh BHUMAHUE MPU PELICHUH UPPALMOHAIIBHOTO YETHOM CTeneHu?
Uemy paBeH KOpEHb YETHOM CTeNeHU U3 oTpuliarebHoro yucna? [lpuseaure

UeMy paBeH KOpeHb HEUETHOM CTENEHU U3 OTpULIaTesibHOro yncia? [IpuBenute

Ha uto crouT 00paTtuTh BHUMaHUE MPU PEHICHAH UPPALMOHAIBHBIX, IPOOHOPAITMOHATILHBIX
ypaBHEHUI U HEPABEHCTB?

ChopmynupyiiTe onpeaeieHne moka3aTeTbHONH (QyHKITUH.

[lepeuucnure cBOICTBa MOKA3aTENbHON (DYHKIINU.

[Tepeunciure criocoObI pelIeHHs MOKA3aTeNbHBIX YpaBHEHUH. CHOopMyTUpyiTe MpaBuio

pPCUICHUA HpOCTGﬁH.IHX IMOKa3aTCJIbHBIX HCPABCHCTB. B uem 3akmrouaercs rpa(bnqecm/lﬁ croco0

peleHusl ypaBHEHU.

[TpuBeaure npumep GyHKIMOHATIBLHON 3aBUCMMOCTH MOKa3aTeIbHON (PYHKIMH U3 peaabHON
KHU3HU.

Teopernueckue BONpochl A1 MAaTeMaTHYeCKOI0 JTMKTAHTA:

Uemy paBeH yroJs B OIMH pajuan?

B xakux YCTBCPTAX TPUTOHOMCTPHUICCKOI'O KpyTa q)YHKI_II/IH y:SinXHpI/IHI/IMaeT ITOJIOKUTCIIBHBIC

3HAYECHUA?

B xakux YCTBCPTAX TPUTOHOMCTPHUICCKOI'O Kpyra (1)YHKI_II/I$I y= COSXIIpUHUMACT OTPULIATCIIbHBIC

3HAYCHMUS?
[Iponomxure onpexnenenue: «CUHYC OCTPOTO yria - 3TO...».
[Tponomxure onpenenenue: «KocuHyc oCTporo yria - 31o...». [Ipoaoimkure onpeneneHue:

«TaHreHc octporo yria - 31o...». CGopMynupyiTe OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

Uemy paBHO nipom3BeeHue tgx*ctgx?

Yemy paset Sin(2x)? Chopmyaupyiite mpaBuio BHIYUCICHHUSL.

Yemy paBen €0S(2x)? ChopMyTupyiTe MPaBUIIO BEIYUCICHUS.

[Tepeuncnure TpUroHOMeTpuUecKrue GYHKINH, YKKUTE UX Meprobl. UeMy paBeH nmepuon
byHkmn y=c0s(4x)?

Omnpenenute ob6nacts 3HaueHust GyHkimu Y=3c0s(5X)? [lepeunciute crocoObl pereHns
TPUTOHOMETPUYECKUX YPAaBHEHHU. PacCKpolTe anropuT™ pemeHus OJHOPOAHBIX
TPUTOHOMETPUUYECKUX YpaBHEHUH MEPBOTO MOPSAKA.

Packpoiite anropuT™ pemeHnst OJHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHUN BTOPOTO
HOopsI/IKA.

Teopernueckue BOMPOCHI A1 MATEMATHYECKOT0 THKTAHTA:

[Tponomxute onpenenenue: «llocnenoparenbHOCTh - 3T0...». [IpuBeuTe mpumep
apudmernueckoil nporpeccuu. [IpuBeanre npuMep reoMeTpuIECcKOr MPOrpeccu.
[TpuBeauTe npumep 6ecCKOHEUHO yOBIBAIOIIEH reoMeTpruuecKoil mporpeccuu. [Ipogomkure
onpexaenenue: «lIpousBogHas - 31o...». PackpoilTe reOMeTpUYECKHil CMBICT TPOU3BOIHOM.
[Tponomxute onpenenenue: «KacarenbHas - 310...». Packpoiite pu3nueckuit cMbICT
npou3BoIHOMN. [lepeuncinTe npaBwiia BEIYUCICHUS TIPOU3BOIHBIX. UeMy paBHA POU3BOTHAS
creneHHOU ¢pyHkuuu? YeMmy paBHa MpoU3BOAHAs MpousBeneHus? YeMy paBHa MPOU3BOIHAS
4acTHOro?

Yemy paBHa IpoH3BOIHAS CI0XKHON QyHKIMU? CHopMynupyiiTe mpu3HaK BO3paCTaHUS
¢byukun. Chopmynupyiite npusHak yosiBanus GyHkuuu. ChopMmynupyite npu3HaK TOUKU
mMakcumyma pynkiun. Chopmynupyiite npu3Hak TOUKM MUHUMYMa (yHKIIHH.
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CocTaBbTe aNroOpuTM peIIeHHs 3a/1a4 Ha HaX0X/IEHUS] HAanOOJIbIIEr0 1 HAMMEHBIIEr0 3HAUeHUS
GyHKIIMH Ha OTpe3Ke?

CocTtaBbTe aNroOpUTM HCCIIEOBAHUS M MOCTPOSHHS Ipaduka GyHKIUHU C TOMOILBIO
MIPOU3BOAHOM.

Kak HaiiTu BepTUKaIbHYIO aCHMOTOTY Tpaduka QyHKIun?

TeopeaneCRne BOINIPOCHI IJIsI MATEMATHYECCKOI0 TMKTAHTA:

1. [IpuBenuTe npuMep JOCTOBEPHOTO COOBITHS.

2. [TpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.

3. ITponomxute onpenenenue: «BeposTHOCTb CIy4aiHOTO COOBITUSA - 3TO...).

4. CdhopmynupyiiTe mpaBUIIO HAXOXKACHUS CIOKECHUS BEPOSTHOCTEH.

5. ChopmynupyiiTe IpaBUIO YMHOKEHHS BEPOSITHOCTEH.

6. Kak naiitu cpennee apupmMeTHIECKOE YUCIOBOTO psia?

7. Kak naiitu Menany 4uciioBoro psija’?

8. Kax Bbrumcisercst pazmax 4ucjaoBoro psja’?

9. JU1s 4ero Hy>KHbl JuarpaMmsl, rpaguku? [lepeuncaute BUIbI AUAarpaMM.

10.  IlpuBeaute mnpuUMepsl TMPOSBICHHUS 3aKOHA OOJBIIMX YHCENT B IPUPOIHBIX
SBJICHUSIX.

11.  IlpuBeauTe mpUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX
SBJICHUSIX.

12.  Yro m3yuaer crarucTuka?

13.  Ilponmomxure onpenenenue: «CoyeTanue - 3T0...».

14. [Iponomxure onpexnenenue: «Pa3menienue - 31o...».

15.  Ilponmomxure onpenenenue: «llepecTaHoBKH - 3TO...».

16. [IpuBenuTe npuMep MHOKECTBA U3 PEaJIbHOMN )KU3HU.

17.  IlpuBeaute mpumep onepaluy nepecedeHrss MHOKECTB.

18.  IlpuBeauTte mpumep onepanuu 0ObEAMHEHUS MHOKECTB.

19.  IlpuBeaute mpumep oIneparuy pa3HOCTH MHOKECTB.

20. Packpotiite noustus «rpad», «1epeBoy, UK.

Teopeanecmle BOIIPOCHI JII MATEMATHY€C€CKOI0 IMKTaHTa:

1.
2.
3.
4.

5.
TO...».
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Cdhopmynupyiite Teopemy ITudaropa.
[lepeuncanre ocHOBHbBIE (PUTYPHI B IPOCTPAHCTBE.
[lepeuncaure ciocoObl 3a7aHNs TNIOCKOCTH.

[Iponomxure Teopemy: «Ecnu ogHa U3 1ByX MapauiebHbIX NPAMBIX HEPIICHINKYIIApHA
IUIOCKOCTH/TO...».

HpOI[OJ'DKI/ITe TCOpEMY: «Ecmm gBe MnapaJiICJIbHBIC IIJIOCKOCTHU MEPECCCKAOTCAH TpeTBefI,

ChopmynupyiiTe onpeeneHne IByrpaHoro yria.

Chopmynupyiite onpeneneHue TpeXrpaHoro yria.

Packpoiite moHATHE «YTOJ MEXKIY MPSIMBIMU.

[Tepeuncnure B3aMMHOE PACIIONIOKEHUE ABYX MPSMBIX B IPOCTPAHCTBE
Kakne IMPAMBIC HA3BIBAIOTCS IMapaJlJICIbHBIMU B HpOCTpaHCTBe?

Kaxkne npsiMble Ha3bIBatOTCS CKPEIIMBAOIINMHUCS B IIPOCTPAHCTBE?
Kaxkne npsiMbie Ha3bIBarOTCS EPIICHIUKYISPHBIMU B IIPOCTPAHCTBE?

HCpC‘II/ICJ'II/ITC B3aUMHOC pacCIIOJIOKCHUC HpﬁIMOfI U IJIOCKOCTH B IPOCTPAHCTBC.

Packpolite noHsATHE «YroJl MEXAY MPSAMOHN U INIOCKOCTBIO».

Packpolite nMoHsATHE «I1apaUIeIBHOCTD MPSMOU U TUIOCKOCTH.

Packpoiite nonsATHE «MEPIEHIUKYIAPHOCTD NPSIMOU U IIIIOCKOCTH.
[Iepeuncinre B3aMMHOE PACIIONI0KEHHE JIBYX IUNIOCKOCTEN B IIPOCTPAHCTBE.
PackpoiiTe moHATHE «YToJI MEXAY IIOCKOCTSIMU.

PackpoliTe MoHsATHE «I1apauIeIBHOCTD IIJIOCKOCTEW.

47



20.  Packpoiite MOHATHE KIIEPIEHAUKYISPHOCTD IUIOCKOCTEN.

21. Kak HaifTu pacCcTOSHHE OTTOYKH J0 MPSIMOii?

22.  Kak HaifTu paccTOSHHE MEKIY IPIMbIMU?

23.  Kak HaifTu paccTosHHE MEXKIY IUIOCKOCTSIMU?

24.  TIpopomxkute onpeneincaue: «IleprneHauKysp - 3T0...».

25.  TIpomomxwure onpenencuue: «HakaoHHAS - 3TO...».

26.  TIpomomxwure onpenencuue: «[IpoeKiys HAKJIOHHOH - 3TO...».

27.  Tlepeunciure CBOMCTBA MAPAILIEILHOTO IPOECKTHPOBAHHUSL.

28.  TlpuBeauTe MPUMEPHI CHMMETPHI Ha IJIOCKOCTH B TIPUPOJIE, HCKYCCTBE, apXUTEKTYPE.
29. TlpuBeauTe MPUMEPHI CHMMETPHI B IPOCTPAHCTBE B MIPUPOIE, HCKYCCTBE, ApXUTEKTYPE.

TeopeTnueckne BONPOCHI AJIsl MATEMATHYECKOI0 IMKTAHTA:

W3 yero cocTOUT NpAMOYTOJIbHAsl CUCTEMA KOOPAUHAT B MPOCTPAHCTBE? ECIIM TOUKA JIEKUT B
IUIOCKOCTH XY, Kakasi KoopJiuHaTa y Hee HyJieBad? [IpuBeaure npumep KOOpAUHAT TOUKU A,
KOTOPAast JIEKUT Ha OCH Z. PackpoiiTe MOHATHE «BEKTOPY.

Kak HaiiTu koopauHaThl BEKTOpa?

[lepeuncinure u pacKpoiTe MpaBuUiia CI0KEHUS BEKTOPOB.

Kakue BeKTOpbI Ha3bIBaIOTCS KOJUIMHEAPHBIMU?

Kakue BeKTOpbI Ha3bIBAKOTCS MEPIIECHIUKYISIPHBIMU?

Uemy paBHO CKaJIsIpHOE MPOU3BEIECHUE BEKTOPOB?

Kaxk HaliTu BeKTOpHOE POU3BEAECHUE BEKTOPOB?

Uemy paBeH yros Mexay BeKTopamu?

[IpuBenuTe MpuMeEp MaTpUIIbl 2X2.

[TpuBeauTe mpuMep MaTpHUIbl 3X3.

Teopernyeckne BONPOCHI IJIsi MATEMATHYECKOI0 JUKTAHTA:

[Iponomxure onpenenenue: «MHOTOIPaHHUK - 3TO...».

ITponomxure onpenenenue: «IIpuszma - 310...».

ITponomxure onpenenenue: «lIpAMOyroapHbIi NapauIEIEIUIEN - 3TO...).
[Tponomxure onpenenenue: «Ky6 - 31o...».

[Tponomxure onpenenenue: «llupamuna - 31o...».

ChopmynupyiiTe CBOICTBO O MPOTHBOJICIKAITUX TPAHIX IMapasuieenuIe/a.
Cdopmynupyiite CBOHCTBO 0 JUAroHaIsIX Mapajuiesenumnesa.
Chopmynupyiite CBOHCTBO 0 JUAroHaIM U JIMHEMHBIX pa3Mepax MpsiMOYToJbHOTO
napasuiesenumnena.

NN AWN

9. Kakas npu3ma Ha3bIBaeTCs NpAMO?

10.  Kakas npu3ma Ha3bIBaeTCsl MPABHIbHON?

11.  PackpoiiTe MOHATHE «ITPABUIIbHAS TUPAMUIA.

12. Yo takoe anogema MpaBUIbHON MHPaMHIBI?

13. B yem oTsIMYHE TIOJHOM MTOBEPXHOCTH TPU3MBI OT MTOJTHON TIOBEPXHOCTH
nupamMubl?

14.  Coopmynupyiite TeOpeMy O BBIYUCICHUN OOKOBOW MIOBEPXHOCTH MPSMOi
MIPU3MBL.

15.  Cdopmynupyiite TeOpeMy O BBIYHCICHHHA OOKOBOW MTOBEPXHOCTH MPABHILHOM
MUPAMHU/IBI.

16.  HasoBwure mpeaMeTsl U3 Balliel MPOPECCHOHATBHOMN IeATeTBHOCTH, KOTOPhIE
UMEIOT (POPMBI MHOTOTPaHHHUKOB.

17.  Kakue MHOrOrpaHHHUKHU Ha3bIBAOTCS paBHIbHbIME? [lepeunciuTe mpaBiiIbHbIC
MHOT'OTPAaHHUKH.

18.  TIpomomxute onpenencuune: «L{umuHap - 9TO...».

19.  TIpomomxwute onpenencuue: «KoHyc - 3T0...».
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20.  IIpomomxute onpenenaeHue: «Y CEUECHHbIM KOHYC - 9TO...)».

21.  TIpomomxwute onpenenenue: «Illap - 31o...».
22.  Yrto sABIIAETCSA BBICOTOM YCEYEHHOIO KOHYCa?
23.  Yro sABIAETCS OCEBBIM CEUCHUEM IMJIMH/PA, KOHYCA, YCEYEHHOTo KOHYca, mapa?

24.  TlepeuucnuTe eANHMIIBI K3MEPSHUS IUIOMIA M, OObEMA.
25. UYemy paBHO OTHOIICHHUE IUIOMIA/ICH IOBEPXHOCTEH MOTO00HBIX QUTYD B

MPOCTpaHCTBE?

26.  Yemy paBHO OTHOIIICHHE 06BEMOB MOAOOHBIX (GHUTYP B MPOCTPAHCTBE?
27. HazoButTe mpeaMmeThl U3 Bamied MpoQeCCHOHATBHON JAESATENbHOCTH, KOTOPHIC

UMEIOT (OPMBI TeJ BpalleHUsI.

5. KoMIuieKT MaTepuaJioB ISl IPOMEKYTOYHOM aTTECTAIMHU 10 Pe3yJibTATAM 0CBOEHMSI

ok w

10.
11.

12.
13.

14.
15.
16.
17.

18.
19.

AACHHILTAHBI
Ilepeyensb BONPOCOB /IS IK3aMeHa

MaremaTuka B HayKe, TEXHUKE, SKOHOMHKE, HH(OPMALIMOHHBIX TEXHOJIOTHSX U
IIPAKTHUYECKON NEeATEIbHOCTH.

Llenble u panroHanbHble yncna. JlefictBurensHblie yncina. [IpubnuxeHHble BBIYUCICHUS.
KomiuiekcHsle yucna.

KopHu HaTypabHOM CTENEHU U3 YUCIIa U UX CBOMCTBA.

CreneHnu ¢ palMoHaIbHBIMU NTOKA3aTEISIMU, UX CBOMCTBA.

Crenenu ¢ 1eHCTBUTENIBHBIMY NTOKa3aTesIMU. CBOMCTBA CTENIEHU C IEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm. Jlorapudm yrciaa. OCHOBHOE JOrapu(pMHUECKOE TOKAECTBO. JlecATHUHbIE U
HaTypaJyibHble orapu@msl. [IpaBuna nelictuii ¢ norapupmamu. [lepexon k HoBomy
OCHOBAHMUIO.

[TpeobpazoBanue anredpandeckux BoipaxeHuil. [I[peodpasoBanue panrioHalbHbIX,
UpPpalMOHATIBHBIX CTETIEHHBIX, TOKAa3aTeIbHBIX U JIOTapU(PMUYECKUX BBIPAKECHUH.
Haxoxaenue 3HaueHuil norapudma 1no npou3BoIbHOMY OCHOBaHHIO. [lepexos oT ogHOTrOo
OCHOBaHHUS K JpyroMy. Beraucnenue u cpaBaenue jgorapudmos. JlorapudmupoBanue u
MOTEHIMPOBAHUE BBIPAKEHUM.

[TpubnnkeHHbIe BEIYUCIEHHS U PELICHUs TPUKIIaIHBIX 3a/1a4.

Pemenne norapugmuueckux ypaBHEHHI.

Panuannas mepa yria. BpamarensHoe nBmkeHne. CuHyc, KOCUHYC, TAHTE€HC U
KOTaHI'€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA

®opmyinsl mpuBeaeHus. Popmyisl ciaoxeHust. opmyisl yasoeHuss Oopmysisl
MIOJIOBUHHOTO yIJia.

[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI

[TpeoOpa3oBanue cyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEACHUE U
MPOU3BEIEHUS B CyMMY. BrlpakeHre TpUroHOMETpUUECKUX (PYHKIIUH Yyepe3 TaHT'€HC
MIOJIOBUHHOT'O apryMEHTA.

TpuroHomeTpuuecKknue ypaBHEHHs 1 HEPaBEHCTBA

IIpocreiine TpUroHOMETpUUECKUe ypaBHeHus. IIpocreliue TpuroHoMeTpuIecKue
HEpaBEHCTBA.

OO0patHble TpUroHoMeTpudeckre GyHKIMUA. APKCUHYC, apKKOCHHYC, apKTaHTeHC.
Oynkuun. O6macTh onpeaeneHus 1 MHOXKECTBO 3HaUeHUI; rpa@uK GyHKINH,
noctpoeHue rpaguKoB (GyHKIMA, 3aJaHHBIX Pa3IMYHBIMHU CIIOCOOAMHU.
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20.

21.
22.
23.
24.
25.
26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.
44,

45.

CgoiicTBa (pyHKIIMH. MOHOTOHHOCTb, Y€THOCTh, HEUETHOCTh, OTPAHUYECHHOCTD,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEe U HAUMEHbIIIEee
3HAa4YeHHUs, TOUKH dKcTpeMyMa. [ padudeckas narepnperanus. [lpumeps
(GyHKIIMOHATIBHBIX 3aBUCUMOCTEH B peajibHBIX MpoIleccax U sBICHUAX. ApupMeTHIECKHe
oneparuu HaJ GyHKIUAMU. CioxHas QyHknus (kommo3uius). [Torstue o
HENPEPHIBHOCTU (PYHKITHH.

Oo6patubie pyHKkMu. OOIaCTh ONpeeeHus 1 00JacTh 3HAUCHUH 00pPaTHON QYHKIIHH.
I'padpuk obpaTHO# GHyHKIIUH.

CrenenHeble, IOKa3aTeNbHbIE, JIoTapuMuiecKkue

U tpuronomerpuyeckue pynkuuu. O6paTHsle TPUrOHOMETpUUYECKUe QYHKIUU
Onpenenenus GyHKIMNA, IX CBOWCTBA U TPaQUKH.

[IpeoOpazoBanus rpadukoB. [lapamiensHblii mepeHoC, CUMMETPHS OTHOCUTEIHHO OCei
KOOpJMHAT U CUMMETPHUSI OTHOCUTENILHO Hayajla KOOPAUHAT, CAMMETPHUSI OTHOCUTEIBHO
NPsIMOM Y = X, pacTSKEHUE U CKATUE BJOJIb OCEH KOOPIMHAT.

[TocnenoBarensHOCTH. CrIOCOOBI 3aJaHUSI ¥ CBOWCTBA YHCIIOBBIX MOCIIEI0BATEIBHOCTEH.
[lonsiTe 0 mpeaene nocaea0BaTeIbHOCTH.

CymecTBoBaHue Npesiesia MOHOTOHHON OrpaHUYEHHON TIOCIIE10BaTEIbHOCTH.
CymmupoBaHue nocienoBaTenbHOCTe. beckoneuHo yObIBaroias reoMeTpuyecKas
IIPOrPECcCHs U €€ CyMMa.

[TpousBoanas. [lonatue o mpou3BoHOM (PYHKIINHU, €€ TEOMETPUUECKHI U (HPU3HUeCKUu
CMBICIL.

YpaBHeHHe KacaTeabHOU K rpaduky G yHKIUU.

[Tpou3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX
AJIEMEHTAPHBIX (YHKIIHIA.

[TpuMeHeHrne TPOU3BOTHON K UCCIICIOBAHUIO (DYHKITUI M MTOCTPOCHHIO TPAPHUKOB.
[TpousBoaHbIe 00paTHON (HYHKIIMH U KOMIIO3UIIUH (PYHKIIUH.

[Tpumeps! NCII0JIB30BAHUS TPOU3BOIHOM JUIsl HAXOXACHUS HAaWIY4IlIEro peleHus B
IIPUKIIAIHBIX 3a7a4ax.

Bropast npousBosiHas, ee reomeTpuueckuii U pusndeckuii cMpica. Haxoxaenue
CKOPOCTH JIJIsl TIpoLiecca, 3a1aHHOT0 (hOpMYIIoi U rpauKoM.

[TepBooOpa3Has u UHTErpal.

ITpuMeHeHne onpeAeIeHHOro HHTErpaia Juisi HaXOKACHHS TUIOIAaay KPUBOJIMHEMHON
tpaneuuu. @opmyna Herotona—IJleitouuna. [Ipumeps nprMeHeHNs HHTETrpaia B
(bu3uKe U reoMeTpuu.

PannonaneHble, nppalvoHalbHbIE, TOKA3aTEIbHbIE 1 TPUTOHOMETPUYECKUE YPAaBHEHUS U
CUCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIPUEMBI X PEIIeHUs (pa3iokeHne Ha MHOXKHTEIH, BBEACHNUE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, Tpad)UuECKUl METO).

PannonanbeHble, HppalliOHAIBHBIE, TOKA3ATENbHBIE U MPUSOHOMEMPUYECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI X PELLIECHUS.

Hcnonb3oBanue cBOMCTB U rpagukoB (GYHKIMHA PU pEIIeHUH YpaBHEHUH U HEPAaBEHCTB.
Metoa nHTEepBaIoB. 300paXxeHre Ha KOOPAMHATHOMN MIIOCKOCTH MHOKECTBA PELIeHU I
YPaBHEHUH U HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.

[IpyMeHeHrne MaTeMaTUYECKUX METOOB JUIsl pEIICHUs CO/Iep KaTeNbHbIX 3a/1a4 U3
pa3INYHBIX 001acTel HAYKHU U MPAKTUKU.

WHTepnperanus pe3yapTara, yuyeT pealbHbIX OTPaHUYECHHMN.

OnemeHThl KOMOMHATOpUKU. OCHOBHBIE MOHATHS KOMOMHATOPUKH. a/1a4H Ha MOICYET
YHclia pa3MeIleHui, IepecTaHOBOK, COUETaHHIA.

Pemenue 3a1a4 Ha nepedop BapuantoB. @opmyna 6uHoma HeroToHa. CBoiicTBa
OuMHOMUHANBHBIX KO3 dunirenToB. Tpeyronbauk [lackans.
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46.

47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

68.

69.

70.

71.

OneMeHTsl Teopun BeposiTHOCTed. CoOBITHE, BEPOSTHOCTD COOBITHUS, CIIOKEHUE U
YMHOKE€HHE BEPOSITHOCTEH.

[ToHsiTHE O HE3ABHCUMOCTH COOBITHH.

JuckpeTHas ciaydaiiHas BEIMYMHA, 3aKOH €€ PacIpeleICHHUs.

HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIlydaliHOW BelM4YuHbL. [IoHATHE O 3aKOHE
OOJIBIINX YKCE.

[IpencraBienne nanHbIX (TaOIMIIBI, AUATPaMMBbL, TpaduKH), TeHepantbHas COBOKYITHOCTB,
BbIOOpKa, cpesiHee apupMeTnyecKoe, Mea1aHa.

B3anMHOe pacnoniokeHue IByX IpsMBIX B IpocTpaHcTBe. [lapamienbHOCTs IpsMOi U
IJIOCKOCTH.

[TapayenbHOCTB TUIOCKOCTEN. [IepnenAuKyIsIpHOCTD IPSMOM U INIOCKOCTH.
[IeprieHuKYIIAp ¥ HAKJIIOHHASL.

Yron mexay npsiMoi ¥ IJIOCKOCThIO. JIByrpaHHbIil yroi.

VYron Mexay iocKkocTsIMU. [lepneHIuKyIsIpHOCTD IBYX IJIOCKOCTEH.

['eomeTprueckue npeodpazoBaHUs NPOCTPAHCTBA: HapalIeIbHbIA IEPEHOC, CHUMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapamtensHOE TpoekTrpoBanue. [1nomans opToroHaIbHON poekiuu. M3o0paxkenue
IPOCTPAHCTBEHHBIX (PUTYD.

Bepmmnsl, pedpa, rpanu MHororpasHuka. Passeprka. MHororpansslie yriibl. Boimykibie
MHOTOrpaHHUKHU. Teopema Dilnepa.

[Tpusma. IIpsimast u HaknoHHast npu3Ma. [lpaBunbnas npusma. [lapamienenumnen. Kyo.
IIupamupa. IlpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

Cummerpu B KyOe, B mapajljiesieuIe/ie, B IPU3ME U MUPaAMUJE.

Ceuenus Ky0a, IPU3MBbI ¥ TUPAMUJIBI.

[IpencraBienue o MpaBUIBLHBIX MHOTOTPaHHUKAX (TETpasape, Kyoe, OKTarape,
JOJIeKa’Ipe U UKOCadIpe).

Hunuuap u konyc. Yceuennblii Konyc. OCHOBaHHE, BBICOTA, OOKOBAsi TOBEPXHOCTD,
oOpazyronas, pazsepTka. OceBble CEUSHHsI U CEUSHMs], TapaljielIbHble OCHOBAHUIO.
[Map u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.

O6mwem u ero usmepenue. Murerpanshas ¢popmyna o0bema.

®opmyisl 00beMa Kyda, IpsIMOYTOJIBHOTO TapajuiesenuIe a, IPU3Mbl, IUIHHAPA.
®opmyiibl 00beMa MUpaMubl U KoHyca. GopMysibl IUIOMAAN TOBEPXHOCTEH IUIMHIPA U
KoHyca. @opmysbl 00beMa 1mapa U miouanu chepsl.

[Tono6ue ten. OTHOIIEHUS MIIOLIA /el TOBEPXHOCTEH M 0OBEMOB MOIOOHBIX TE.
[TpsimoyronbHas (AekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna
paccTOsHUS MEXIY ABYMS TOUKaMHU. Y paBHEHHUS Cepbl, INIOCKOCTH U MPSIMOA.
BexTopel. Monyne Bektopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB. Y MHOKEHNE
BEKTOPA Ha 4MCi0. PaznoskeHne BEKTOpa 10 HaIIPaBJICHUSAM. YTOJI MEXIY IBYMs
BekTopamu. [Tpoekuus BekTopa Ha ock. KoopaunaTs! Bektopa. CkanspHoe
IIPOU3BEIEHUE BEKTOPOB.

Hcronbs30BaHne KOOPAMHAT U BEKTOPOB MPU PEIIEHUH MATEMATHYECKUX U MTPUKIIATHBIX
3a/1a4.
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