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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIAHBI
01.07 MATEMATHUKA

1.1. MecTo THCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Huctummuaa OJ[.07 Marematuka BXxoauT B oOmieoOpazoBarenbHbii 1uki [IIICC3 kak
oOsi3aTenpbHas yaeOHast TUCIUTIINHA.

O6meo6pazoBatenpHas aucuurummaa O1.07 Maremaruka sSBisieTCss 00sA3aTEIBHOM YacThIO
o0meoOpazoBaTebHOrO IMKIAa oOpa3zoBareabHOi mporpammel CITIO B coorBerctBuu ¢ ®I'OC mo
cnenuanbHocT 15.02.16 TexHos10rns MalIMHOCTPOEHUS.

1.2. Heab u miIaHupyembie pe3yabTAThl 0CBOEHUSI JUCHUILIMHBI:
1.2.1. Hean 061eo0pa3oBaTe bHOM T CHUNIHHBI

Conepkanue mporpamMmbl  oOmieoOpaszoBarenbHor  mucuurinabl  OJ[.07 Marematuka

HAIPaBJICHO HA JIOCTHKCHUE CIICAYIOIINX IIETICH:

— o0ecrnieueHne CHOPMHUPOBAHHOCTH TMPEICTABICHHA O COIMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;

— obecrieueHue c(hOpMHUPOBAHHOCTH
MaTeMaTHYECKOTO MBIIUICHUS;

— obOecrnieuenne CcHOPMHUPOBAHHOCTH YMEHUH MPUMEHSTH IIOJYYCHHBIC 3HAHHUS TIPH
pELICHUH PA3JIMYHBIX 337134,

— o0ecrnieueHne CHOPMUPOBAHHOCTH TMPEACTABICHUH O MaTEeMaTHKE KakK 4YacTH
00IIeYeI0BeUECKON KYJIBTYPhl, YHHBEPCAIBHOM SI3BIKC HAYKH, ITO3BOJISIONIEM OIUCHIBATh U
U3y4aTh pealibHbIC MPOIIECCHI U SBICHHS.

JIOTN4Y€CKOro, AJIrOPUTMHUYCCKOI'O n

1.2.2. Ilnanupyemblie pe3yabTaTbl OCBOCHHS 0011e00pa30BaTeIbHON JHCHHUILINHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO
Oco0oe 3HaueHue nUcHUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK u I1K.

KOI[ N HAUMCHOBAHHC HJIaHI/IpyeMBIe PE3YIBbTATBI OCBOCHUSA JUCHUIIJINHBL

-MHTEpeC K pa3IudHbIM  chepam

(bopMupyeMBbIX O6mue JucnunnuHapHsie
KOMIIETCHIIUH
OK 01. BeiOupats B yactu TpyZ10BOro BOCIIMTAHUSA: -BJIAJIETh METOAaMH1
CIOCOOBI pelIeHUs -TOTOBHOCTb K TpYyHy, OCO3HaHHUE, | JOKA3aTEJIbCTB, AITOPUTMAMHU
3aja4 OCO3HAHHWE LIEHHOCTH MAacTepCTBa, | pelIeHUs  3aJad;  yMEHHUE
npodeccuoHaTbHON Tpyaoooue; bopmynupoBaTh
NeSITeIbHOCTH -TOTOBHOCTb K aKTUBHOM | ONpeieneHusi, akCUOMbl U
MIPUMEHUTEIBHO K JESATEIIBHOCTH TEXHOJIOIMYECKONM M | TEOPEMbI, NPUMEHATH  MX,
Pa3IMYHbIM COLIMAJILHOM HaIpaBJIEHHOCTH, | IPOBOJUTH  JTOKa3aTelIbHbIE
KOHTEKCTaM CHOCOOHOCTh VMHULUMPOBATh, | PaCCyKICHUS B xone
IUIAHUPOBaTh W CaMOCTOSITENIBHO | peIleHus 3a]ay;
BBITOJHATh TAKYIO JESATEIBHOCTH; -YMETh OIIepUpOBaThH

TOHATUAMMU: CTCIICHb 4YHUCIIA,

npodecCHOHANBEHOM NeSTEeNFHOCTH. | Jorapudm Yucna; yMmeHHe
Osnanenue YHUBEPCATHHBIMH | BBITIOJIHSTH BBIYHMCIICHHE
y4eOHBIMU MO3HABATENILHBIMY | 3HAYSHUH U MPeoOpa3oBaHUS
JICICTBUSMHU: BBIPAKEHUIN CO CTEMEHSIMU U
a) 0a30BbIe TOTUYECKHUE IEHCTBUS: norapudmamu,

- CaMOCTOATENTHLHO (POPMYITUPOBATH U | MPEeoOpa3oBaHUS JIpoOHO-
aKTyaJIu3upOBaTh npo0yieMy, | pallMOHAIBHBIX BRIPAKEHUI;
paccMaTpuBaTh €€ BCECTOPOHHE; -yMETh OIIepUpPOBaAThH
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-yCTaHaABJIMBATh CYIIIECTBEHHBIN
HpI/I3HaK nim OCHOBaHHUA JUJI
CpaBHEHHS,  KiIacCHpHUKAIMA U
000011IeHH S

-ONpeAeNATh LENU JACATENbHOCTH,
3aJ1aBaTh MMapaMETPbl U KPUTEPUU UX

JOCTHIXCHHA,

-BBISIBJISAATD 3aKOHOMCPHOCTH n
IIPOTHUBOPECUHUA B pacCCMaTpHUBACMBIX
SABJICHUAX,

-BHOCHUTH KOPPEKTUBEI B
ACATCIIBHOCTD, OLCHUBATHb
COOTBETCTBUEC PE3YJIIBTATOB LECJIAM,
OLCHUBATh PUCKHA HOCJICIICTBI/II\/JI
JACATCIIBHOCTH,

- pa3BUBAThL KPCATUBHOC MBIIIJICHUC
IIpHu pCIICHNH ) XU3HCHHBIX r[p06neM;

0) 0a3oBBIC  HCCIIEAOBATEIHCKUE
IECUCTBUA:
-BJIAJICTh HaBBIKAMU yaeOHO-

UCCIIEIOBATENIbCKOM ¥ MPOEKTHOMU
JIeSITEJIbHOCTH, HaBbIKaMU
paspelieHus mpoodieM;

-BBISBIISATH IPUYMHHO-CIICJICTBEHHbBIE
CBS3M U aKTyaJlu3UpOBaTh 3ajady,
BbIIBUTaTh THUIOTE3y €€ pelIeHus,
HaXOJUTh apryMEHTBI JUISt
JI0Ka3aTeNnbCTBa CBOUX
YTBEPXKACHUM, 3a7aBaTh MapaMeTphbl
Y KPUTEPUU PELICHMUS,
-aHaJIM3UPOBATh TMOJYyYEHHBIE B XO/I€
pelieHnus  3ajadyd  pe3yJbTarhl,
KPUTHYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBAThH
M3MEHEHHE B HOBBIX YCIIOBUSX;
-yMEeTb  IEPEHOCUTHb  3HAHUSA B
MO3HABATEIIbHYI0 U TMPAKTHUUYECKYIO
00J1aCTH KU3HEIEATEIbHOCTH;

- YMEThb WHTErpUpOBaTh 3HAHUS W3
pas3HBIX IPEIMETHBIX 00JIaCTeH;
-BBIJIBUTATH HOBBIE uzieu,
npeasiaraTb OPUTMHAIIBHBIE MTOAXO/IbI
W peHieHus; M CIOCOOHOCTh WX
MCIIOJIb30BaHUs B MO3HABATEIbLHOU U
COIIMAIbHON MPAKTHKE

HOHSATHSAMH: PAIMOHAJIBHEIE,
UppanuoHaIbHbIE,
IIOKa3aTeNbHbIe, CTEICHHBIE,
JorapupMHUECKueE,
TPUTOHOMETPUYECKHUE
YpaBHEHUS U HEPABEHCTBA,
UX CHCTEMBI;

-yMeTh OIIEePUPOBATH
HOHATUSMH: byHKIHS,
HEIpepbIBHAS GbyHKIH,
POU3BOHAS,
nepBooOpasHas,
OIpeIeTICHHBIN UHTETpa;
yMeHue HaXO/IUTh
IPOU3BOAHBIC JIEMEHTAPHBIX
GyHKITHH, UCIIOJIb3Ys
CIIpaBOYHBIC MaTepuabl;
HCCJENOBATh B IMPOCTEUIINX
cIryqasx byHKIIH Ha
MOHOTOHHOCTb, HAaXOJIMTh

HauOoJbIINe U HauMEHbILNE
3HaueHus: (QYyHKUUI; CTPOUTH
rpapuKd  MHOTOWIEHOB €
UCIOJIB30BAaHUEM  ammapara
MaTeMaTHYeCKOro  aHallu3a;
IPUMEHSITh IIPOU3BOHYIO
OpU pelleHuHd 3aJad  Ha
JIBUKCHHUE; pemars
IPAKTUKO-OPUEHTUPOBAHHBIE
3aJaud  Ha HauOosbplIMe U
HauMEHbIIME 3HAYEHHUs, Ha
HaXO0XJIECHNUE IIyTH, CKOPOCTH
U YCKOPEHUS,;

-yMETh OIIEpUpPOBAThH
HNOHATUSIMHU:  pallOHaIbHAs
byHKLU, MOKa3aTeNbHas
GyHKIMS, CTEIeHHAas

GyHKLMSA, JorapupmMuyuecKas
byHKIIHS,

TPUTOHOMETPUUECKUE

byHKIMH, oOpaTHble
(GyHKLIMU; yMEHHE CTPOUTh
rpaduku M3Y4YEHHBIX
byHKLIHH, HCII0JIb30BaTh
rpadukd  TpU  U3YyYEHUH
IIPOLECCOB U 3aBUCHUMOCTEM,
Npy  peumeHuu 3ajad U3

JIPYTUX Y4eOHBIX MPEeIMETOB
U 3aJlad U3 peajbHOW >KU3HH;

BBIpaXKaTh bopmynamu
3aBUCHUMOCTH MEXTY
BEJINYMHAMU;

-YMETH PpPEIIaTb TCEKCTOBBIC




3a7]a4dl pa3HbIX TUTIOB (B TOM
YHClie Ha MPOICHTHI, JOIU U
YacTH, Ha JBWKEHUE, padoTy,
CTOUMOCTH TOBapOB M YCIYT,
HAJIOTH, 3aJadd U3 00JacTu
VIpPaBICHUS  JHYHBIMH U
CeMEHHBIMU (dbunanCcamMM);
COCTaBIISITh BBIPKEHUS,
yYpaBHCHHSI, HEPAaBCHCTBA U
UX CHCTEMBI TIO YCJIOBHUIO
3aJa4u, UCCIIEIOBATh
MOJTyYEHHOE  pEIICHHE W
OILICHUBATh

PaBIONOI00HOCTH
pe3y/bTaToB,;

-yMEThb OIIEpUPOBATH
HOHSATUSMH: cpenHee

apudmernueckoe, MeauaHa,
HauOoJIpIlIee M HaMMEHbBIIIEEe

3HAUCHUS, pa3Mmax,
JUCTICPCHS, CTaHJapTHOE
OTKJIOHCHHE YHCIIOBOTO
HaOopa; yMEHHE W3BJICKATh,
UHTEPIPETHPOBATH
uHpopmaruto,
IIPEJICTABICHHYIO B
Tabnuiax, Ha JauUarpaMmax,
rpadukax, OTPAXKAIOIIYIO
CBOMCTBA peanpHbIX

MIPOLIECCOB 51 SIBJICHU;
MPEACTABIATh HWH(POPMAILIUIO
C [OMOIILI  TAOHUL H
Jarpamm; HCCIIE0BaTh
CTaTUCTHYCCKUE JaHHBIC, B
TOM 4YHUCJICE C MNPUMCHCHHUEM
rpadguyeckux  METOJOB U
3JIEKTPOHHBIX CPEJICTB;

-yMETh OIIEpUpPOBAThH
MIOHATUSAMH: CIIy4alHBbII
OTIBIT U CIIy4aifHOE COOBITHE,
BEPOSITHOCTH CIIy4aiiHOro
COOBITHS; YMEHHE BBIYUCIIATH
BEPOSATHOCTD c
HCII0JIb30BaHUEM
rpaguIecKux METO/IOB;
IPUMEHSITh bopmyIbl
CIOXKEHMSI U  YMHOXXEHHUS
BEPOSATHOCTEM,

KOMOMHATOpHbIE (aKThl U
dopMynbl  TpU  pelIeHUH
3a/ay; OLIEHMBATh
BEPOATHOCTH peaTbHBIX
COOBITHH; 3HAKOMCTBO CO




CIIy4allHBIMM  BEJIUYMHAMU;
yMEHUE MPUBOIUTH IIPUMEPHI
IPOSIBJIIEHUS 3aKOHA OOJIBLINX
yuceln B INIPUPOJHBIX H
OOIIeCTBEHHBIX SIBJICHUSX;

-yM€Th OIIEpUPOBATH
NOHATUSAMHU: TOYKA, IIpsAMasd,
IJIOCKOCTb,  IPOCTPAHCTBO,

JIBYTrpaHHbIN yrod,
CKpELIUBAIOIINECS  MpPSMbIE,
napauieaTbHOCTh u
NePHEHINKYISIPHOCTD

OPSIMBIX U IIJIOCKOCTEH, yroi
MEXAYy  MPSAMBIMH,  YTOJ
MEXKY MPSAMOI u
IUIOCKOCTBIO, YroJdl  MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT

TOYKHU J0 IIJIOCKOCTH,
pacCToAHNC MCKAY
IMPpAMBIMH, pacCcTosaHue
MCKIY IINIOCKOCTSAMU,

YMCHHUEC HCIIOJIb30BATh IIPU
peHICHUN 3aJa4 H3YUCHHBIC

(baxTsI U TEOPEMBI
IUTaHUMETPHH; yMeHue
OLICHUBATh pasmepsl
00BEKTOB OKpY>KaroIero
MUpA;

-yMETh OTIEPUPOBATH
HOHATUSAMH: MHOTOTPaHHUK,
CeueHHe MHOTOTPaHHUKA,
KyoO, napajiesienuner,
npusMa, nupamuia, purypa u
HOBEPXHOCTh BpAILCHHUS,

IUWJIUHAP, KOHYC, 11ap, cdepa,
cedeHus (UTypsl BpaIleHHS,

IIJIOCKOCT, Kacaromniascs
chephl, WIMHIpPA, KOHYCA,
IR (0} 116:D10 MTOBEPXHOCTH

MUPAMUJIBI, TIPU3MBI, KOHYCA,
IWIMHIpPA, TUIOMAab Chepsl,

00BEM KyOa,
MPSIMOYTOJIBHOTO
napasenenurnena,
NIUPAMUBI, IIPU3MBI,
WIMHIpPA, KOHyca, IIapa;
yMEHHE n300paxarb
MHOTOTPaHHHKH "
IMOBEPXHOCTU BpallCHUA, HUX
CeueHuss  OT  pPyKH, C
IIOMOIIIBIO YCPTCIKHBIX
UHCTPYMEHTOB u

JIEKTPOHHBIX CPEJICTB;




yMEHue pacro3HaBaTh
CUMMETpPHIO B TIPOCTPAHCTRBE;

yMeHue pacro3HaBaTh
IIPaBUJIbHLBIC

MHOI'OI'paHHHKH;

YMETD OIIEpUPOBATH
HNOHATUSAMM:  JIBUXKEHHE B
IIPOCTPAHCTBE, 10/100HbIE

burypsl B IPOCTPAHCTBE;
UCIIOJIb30BaTh  OTHOUICHUE
IJIONMIAIC TOBEPXHOCTEH U
00BbeMOB TOJIOOHBIX  (UTYP
IIpU PEIICHUN 3a]1a4;

-yMETh BBIYUCTISTH
FeOMETPUUYECKHUE  BEIHYUHBI
(mmuHa,  yroj,  IJIOIIA[b,
00BeM, IUIOIIAb
MIOBEPXHOCTH), HCIIONIB3Ys
U3y4YeHHbIE  (QOpMYIBl |
METO/TBI;

-yMETh OIIepUpPOBATH
MOHSTHSIMH: TIPIMOYTOJIbHAS
cucTema KOOpJUHAT,
KOOPJMHATHl TOYKH, BEKTOD,
KOOPJMHATHI BEKTODA,
CKAJIIpHOE  IPOU3BEJICHUE,
yroa  MEXIy  BEKTOpaMHu,
CyMMa BEKTOPOB,
MpOU3BE/IECHHE BEKTOpa Ha
YHCIIO0; HAXOAUTh C TIOMOIIBIO
M3yYEHHBIX dhopmyn
KOOPJMHATHI CepeIHbBI
OTpe3Ka, PaCCTOSHUE MEXKIY
JBYMsI TOUKaMHU;

-yMETh BBIOMpATH
MOAXOASAIIHAN U3Y4YEHHBIN
METOJ JUIsl peuleHus 3aJauu,
pacno3HaBaTh

MaTemMaTuyeckue (axkTel H
MaTeMaTUYECKUE MOJEIN B
MIPUPOJHBIX U OOLIECTBEHHBIX
SIBIIGHUSAX, B  HCKYCCTBE;
YMEHHE NMPUBOJIUTH MPUMEPHI
MaTEMaTUYECKUX  OTKPBITHH
POCCUICKOM W MHUPOBOHU
MaTEMAaTUYECKON HAYKU

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE
Cpe/cTBa TIOWCKA,
aHanm3a u
HWHTEPIIPETAIIHH
uHbOpMaAUU H
nH(pOpMaIMOHHBIE

B oOnactu 1eHHOCTM HAy4YHOTO
MO3HAHUS:

-c(OpMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO DPa3BHTHS
HayKd W OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JHAJOre KYIBTYD,

-yMETh OIIepupOBaTh
HNOHATUSMM:  pallOHAJIbHAS
byHKIMS, ITOKa3aTesbHast
¢byHKIMA, CTETIEHHAst
byHKMs, norapudmMuyeckas
GbyHKIHS,
TPUTOHOMETPHUUYECKHUE




TEXHOJIOTUH IS
BBITIOJIHCHUA 3aJa4
npodeCcCuOHATBHON
JeSTeIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHMIO
CBOEro MecCTa B IOJHKYJIBTYPHOM
MHpE;

-COBEPIIEHCTBOBAHUE SI3BIKOBOM U
YUTATEIBLCKOM KYJbTYpbI KakK
CpPEACTBA B3aUMOJCHUCTBUS MEXKIY
JIOJBMU U MO3HAHUS MUPA;

-OCO3HAHME  LEHHOCTM  Hay4HOH
JESTEIIBHOCTH, TOTOBHOCTH
OCYILIECTBIIATh MPOEKTHYIO Hu

HCCICAOBATCIIbCKYO  JICATCIBHOCTD

WHJUBU]IyaJIbHO U B TPYIIIIE.
OBnageHue YHUBEpCaTbHBIMHU
y4eOHBIMU 03HABaTEIbLHLIMHA
NEUCTBUSIMU:

B) pabota ¢ uHpopmaIuei:

- BIAJCTh HaBBIKAMH IOTy4YCHUS
uH(pOopMaun u3 HCTOYHUKOB
pPa3HBIX  THUIIOB, CaMOCTOSITEIBHO
OCYIIECCTBIISITh  TTOUCK, aHajus,
CHUCTEMAaTH3aIMI0 U UHTEPIPETALHIO
uH(pOpPMAIMK PA3IMIHOTO BHUAA U
(dbopM mpecTaBIeHNUS;

-CO3/1aBaTh TEKCTHl B PA3IMYHBIX
dopMatax ¢ ydyeToM Ha3HAYCHUs
uH(OPMAIINU | TEJICBON ayJIUTOPHH,
BbIOMpass  oNnTUMalbHYIO  (popmy
MPEJICTABICHUS U BU3yaTH3allUy;

- OIICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMaIuu, €e
COOTBETCTBUE IPaBOBBIM 5
MOpaTbHO-ITHUYECKUM HOPMaM;

- HCIIOJIE30BAaTh CpencTBa
UH(OPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B
pelieHnn KOTHUTHBHEBIX,
KOMMYHHKATHBHBIX 5
OpTraHU3aIMOHHBIX 3a71a4 c
COOIIOIEHUEM TpeboBaHMi
PTrOHOMUKH, TEXHUKHU
0€e30I1acHOCTH, TUTHEHDI,
pecypcocOepexeHusi, MPaBOBBIX U
ITUYECKUX HOPM, HOPM
nH(OPMAaIIMOHHON OE30MacHOCTH;

- BJIAJICTb HABBIKAMH PACIIO3HABaHUSA
u 3aIUTHI UHpOpMaLUHy,
MH(OpPMaLIMOHHON Oe3omacHoCTH
JMYHOCTH

byHKINH, oOpaTtHbIe
(GyHKLIMU; yMEHHE CTPOUTH
rpadguku M3Yy4EHHBIX
byHKINH, HCII0JIb30BaTh
rpadukd  TpH  U3YyYCHHH

IIPOLECCOB U 3aBUCHUMOCTEM,
OpyU  pElIeHUH 3aJad U3
JIpyrux y4eOHBIX IMPEIMETOB
U 33/1a4 U3 pPEaJIbHOW JKU3HU;

BBIPAXKATh dbopmynamu
3aBHCUMOCTH MEXTY
BEJIMYUHAMU;

-yMeTh OIIEPUPOBATH
TOHSITUSIMH TOXJIECTBO,
TOXKJIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, cucTema
YpaBHCHUH W HEPABEHCTB,
PaBHOCUJIILHOCTD ypaBHEHUH,
HEPABEHCTB u CHUCTEM,
palroHaIbHbIE,
UpPpaLMOHAJIbHBIE,
MOKa3aTelbHbIe, CTEIEeHHBIE,
JorapupMUUEcKue,
TPUTOHOMETPHUECKUE
YpaBHEHHUs, HEPAaBEHCTBA M
CHUCTEMBI; yMETh  pemiaTh
ypaBHEHHUS, HEPaBEHCTBA W
CUCTEMBbI c MTOMOIIBIO
pa3IMYHBIX IPHUEMOB; pellaTh

YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI €  IIApaMETpOM;
IIPUMEHSATH YpaBHEHUS,
HEPAaBEHCTBA, MX CUCTEMBI
JUTS peuieHus
MaTeMaTU4YeCKuX 3a71ad4 |
3a/1a4 n3 pa3IMYHBIX

obnacTeil Hayku U peasbHOMN
AKU3HU;
-YMETh
OIepupOBaThH
JBIDKEHUE,  MapasuleNbHbIN
MIEpeHoC, CHUMMETpUsl  Ha
IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOpPOT,  MpeoOpa3zoBaHUe
no106ust, mo1I00HbBIE PUTYPHI,
YMEThb pPAaclio3HaBaTh pPaBHBIE
U TMOA00HbIE (QUTYpHI, B TOM
YHclie B PUPOJIE, UCKYCCTBE,
ApXUTEKTYPE; YMETb
HCII0JIb30BaTh
FE€OMETPUUECKUE OTHOLLIEHUS,
HaXOJIUThb  IE€OMETPUYECKUE

CcBOOOIHO
IIOHATUAMMU :




BEJIMYMHBI  (AJIMHA,  YTOJI,
iouiaab, 00BeM) npu
pelleHuH 3axad U3 Jpyrux
y4eOHBIX TMpPEeIMETOB U U3
peabHOM JKU3HU

OK 03. IlnanupoBatb u
peaTn30BhIBAT
coOCTBEHHOE
npoeCCUOHATBPHOE U
JUYHOCTHOE PAa3BHUTHE,
PEIIPUHUMATEIBCKYIO
JCSITEIIBHOCTD B
npodeCCHOHATLHON
cdepe, HCMOIB30BATH
3HaHUS 110
(buHaHCOBOM
IPaMOTHOCTH B
Pa3IMYHbBIX KU3HEHHBIX
CUTYaIHUsAX

B obnactu 1yXOBHO-HPaBCTBEHHOTO
BOCITUTAHUSL:

-chopMHpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUsI, ITHYECKOTO TTIOBEICHHS;
-CIIOCOOHOCTH OILIEHUBATh CUTYAIHIO
Y IPUHUMATh OCO3HAHHBIC PELICHHUS,
OPHEHTHPYSICh Ha  MOpaJbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

-0OCO3HAHHC JINMYHOT'O BKJIaga B
IIOCTPOEHUE YCTOMYUBOIO
Oynywero;

- OTBCTCTBCHHOC OTHOLICHUEC K

CBOMM POJUTENSM U (WIH) APYTUM
YJIeHaM CEeMbH, CO3/IaHUIO0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPUHATHUSA
IEHHOCTEH CeMEWHOH JKHW3HU B
COOTBETCTBUU C TPaIUIHIMU
HapozoB Poccuu;

OBnanenue YHUBEpPCATbHBIMU
PEryIATUBHBIMU ICHCTBUSMU:

a) caMOOpTaHU3alUs .

- CaMOCTOSITENILHO  OCYIIECTBIISATh
M03HABATEIBHYIO JeSTEIILHOCTD,
BBISIBJISITH  MIPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE
3aa4n B 00pa3oBaTenbHOM
ACATCIIbHOCTHU u KNU3HCHHBIX
CUTYaIusX,

-CaMOCTOATCIIBHO COCTaBJIATH IIJIaH

pelieHuss MpoOJIeMbl € y4eTOM
NMEIOIINXCSA pecypcos,
COOCTBEHHBIX  BO3MOXHOCTEH U
MIPEATIOYTEHU;

-J1aBaTh OIICHKY HOBBIM CUTYAIHsIM;
croco6cTBoBaTh (OPMUPOBAHUIO U

MPOSIBJICHUIO IIUPOKON 3PYyIULIUM B
pa3HBIX o0macTsax 3HaHU,
MOCTOSIHHO MOBBIIIATH CBOM

0o0pa3oBaTeNbHBIH U KYJIBTYpPHBII
YPOBEHB;

0) CAMOKOHTPOJIb:

HCIIOJIb30BaTh MpHUEMBbl peduexcun

JUIs  OLIEHKH CHTyalluu, BBIOOpa
BEPHOIO PEIlIECHNUS;
-yMeTb  OLIGHUBaTb  PUCKH U

CBOCBPEMCHHO IPUHUMATh PCHICHUSA
10 UX CHHUKCHHUIO,

B) OMOIMOHAIBHBIA  WHTEIUIEKT,

-yM€Th OIIEpUPOBATH
HOHSATHUSAMH: PAIMOHAJIbHEIE,
MppanuoHaIbHEIE,
IIOKa3aTeNbHbIe, CTEICHHBIE,
JorapupMHUECKue,
TPUTOHOMETPUYECKHUE
YpaBHEHUS U HEPABEHCTBA,
UX CHCTEMBI;

-yMETb OTepupoBaTh
MOHATUSIMA: MHOTOIPaHHUK,
CeUueHHUe MHOT'OTpaHHUKA,
KyO, napasuiesienuIe],

npusMa, nupamuaa, purypa u
HIOBEPXHOCTh BpaIlICHHS,
IWIHH]P, KOHYC, map, chepa,
ceyeHus: (UTypbl BpalleHus,

IJIOCKOCTB, Kacarolascs
chepbl, IIMHAPA, KOHYCA,
IUIOIIA/b MMOBEPXHOCTHU

HUPAMU[IBI, TIPU3MBI, KOHYCA,
WIMHPA, TUIOMIATs CQEpsl,

00BEM KyOa,
IPSMOYTOJIBHOTO

napaJulelenunesa,

HpaMUIbI, HPU3MBI,
OUWIMHApA, KOHyca, IIapa;
yYMEHHE n300paxarb
MHOT'OTPaHHUKH "
IIOBEPXHOCTH BpAILCHHS, HX
CeUeHuss  OT  PYKH, C
HIOMOIIIBIO YEePTEKHBIX
UHCTPYMEHTOB u

3JIEKTPOHHBIX CPEACTB; YMETh
pacno3HaBaTb CUMMETPUIO B

MPOCTPAHCTBE; yMETh
pacro3HaBaTh  NPaBUJIbHBIC
MHOT'OTPpaHHUKU

-yMeTh OIIEPUPOBATH
HOHSATUSAMH: TIPSIMOYTOJIbHAS
crcTemMa KOOp/IMHAT,

KOOpPJMHATHI TOYKH, BEKTOD,
KOOpAnWHAThI BCKTOpa,
CKaJsipHOE  TPOM3BEICHHE,
yroll  MEXAY BEKTOpPaMH,
cyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpa Ha
YuCJI0, HAXOAUTh C IOMOIIIBIO
M3YYEHHBIX hopmyn
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Mpeanonararomymi
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBAIWH,
BKJIKOYAIOLIEN CTPEMIJICHHE K
JOCTIKEHUIO Il M YCIHEeXy,
ONTUMU3M, WHULIMATUBHOCTb,
YMEHHE JeHCTBOBAaTb, HWCXOIS U3
CBOMX BO3MOXKHOCTEH;

-3MIIaTUH, BKJIIOYAIOLIEH
CIIOCOOHOCTh MMOHUMATh

HIMOIIMOHATBHOE COCTOSHUE JAPYTHUX,
YUYUTBIBATh €O MPU OCYLICCTBICHHH
KOMMYHUKAIIUH, CIIOCOOHOCTh K
COYYBCTBUIO M COTIEPEIKUBAHUIO;
-COLMAIIBHBIX HaBBIKOB,
BKITIOYAFOIITNX CIIOCOOHOCTh
BBICTPAMBATh OTHOLICHUS C IPYTUMHU
JIOABMHU, 3a00THUTHCSA, MPOSBISTH
MHTEPEC U pa3peniatb KOHQIUKTHI

KOOPIMHATHI CepeIUHBI
OTpE3Ka, PACCTOSHUE MEXKIY
JIBYMSI TOUKaMHU

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATD U
paboTaTh B KOJUICKTHBE
1 KOMaH/Ie

FOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH u
CaMOOIPEIEIEHHIO;

-OBJIaJICHUE  HaBbIKaMM  Yy4eOHO-
HCCIIEN0BATENIBCKOM, ITPOEKTHOM H
COLIMAJIBHOM JIeSITeNbHOCTH;
OBnanenue YHUBEpPCATbHBIMU
KOMMYHHUKATHUBHBIMH JE€HCTBUSAMU:
0) coBMeCTHas IeATeTbHOCTb:

- TOHMMaTb M  HUCIOJb30BaTh
MPEUMYIIECTBA KOMaHIHOM u
WH/IMBUYaJIbHOU paboThI,
-IpUHAMAaTh LI COBMECTHOM
JESATEIIBHOCTH, OPraHU30BBIBATH U
KOOpJMHUPOBATh JEUCTBUS IO €€
JIOCTHKEHUIO: COCTaBIIATh IU1aH
JICUCTBUM, pACIPENENATh POJIUA C
y4ETOM MHEHUI YYaCTHUKOB,
00CyXJ1aTh pe3yJbTaThl COBMECTHON
paloThI;

-KOOPJIMHUPOBATb U  BBIINOJHSATH
paboTy B YCIOBHMSAX PpEAIBHOIO,
BUPTYaJIbHOIO M1 KOMOMHUPOBAHHOTO
B3alMOJEICTBUS;

-OCYILECTBIISTh MO3UTUBHOE
CTpaTeruyeckoe MOBE/IEHNE B
pa3IMYHBIX CUTyalMsIX, MPOSBIATH
TBOPUYECTBO MU BOOOpakeHHE, OBITh
MHUIIMATUBHBIM.

OsnageHune YHUBEpCaIbHBIMHU
PETYJIATUBHBIMU I€HCTBUSMU:

T) IpUHATHE ce0s U IPYTuX JHOeH:
-IPUHUMATh MOTUBBI M apTyMEHTHI
IPYyTUX  JIIOJEA  NOpH  aHalu3e

-yMeTh OIIEPUPOBATH
HOHATHAMMU: cllyyaitHbII
OINBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTD cityyaifHoro
COOBITHS; YMETh BBIYUCISTH
BEPOSITHOCTD c
UCTIOJIb30BaHUEM
rpadu4ecKux METO/10B;
IIPUMEHSATH bopMyIbl
CIIO)KEHUS U YMHOXXEHUS
BEPOSATHOCTEM,
KOMOUHATOpHbIe (aKTBl U
dbopMysIBl  TIPU  PEIICHUH
3aja4; OLIEHUBATh
BEPOSTHOCTH peanbHBIX
COOBITHH; 3HAKOMCTBO  CO
CIIy4allHBIMH  BEJIIMYHHAMU;

yMEHUE MPUBOJUTH MPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX

yucenl B  MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;
-yMETh CBOOOIHO
OTIepUPOBATH TTOHSITHSIMH :
CTETICHb c 1ETBIM
MOKa3aTeNeM, KOPEHb
HaTypajIbHOU CTETICHH,
CTENeHh C PalMOHAIBHBIM
MmoKasarejeM, CTeNeHb ¢
JIEICTBUTENbHBIM
(BEIIECTBEHHBIM)
MOKa3aTeNeM, norapudm
YHUClla, CUHYC, KOCHHYC |
TaHTEHC MIPOU3BOJIHLHOTO
YHUCIa,
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pe3yJIbTaTOB JESATEIHLHOCTH,
-IPU3HABAaTh CBOE TIPaBO W TIPaBO
JIPYTUX JIFOICH Ha OITMOKH;
-pa3BHUBATh CIIOCOOHOCTh TOHMUMATH
MUP C IMO3UIUH JPYTOro YeIoBeKa

-yMeTh cBOOOIHO

OTIEpPUPOBATH TOHSATHUSIMH:
rpaduk (QyHKIUH, OOpaTHas
¢byHKIHA, KOMITO3U LU
byHKIHH, JTUHEHHas
¢byHKIHA, KBa/lpaTU4Has
byHKIIHS, CTETNeHHas
GbyHKIMSA c LEBIM
nokasaresieMm,
TPUTOHOMETPHUYECKHUE
byHKINH, oOpaTtHbIe
TPUTOHOMETPHUYECKHUE

(GyHKIMH, TOKa3aTelabHAs H
norapudmuueckas (yHKIHUH;
YMETb  CTPOHUTh  Tpaduku

GyHKITHH, BBITIOJTHSTH
npeoOpa3oBaHusi  TpadHUKOB
G yHKIH;

-yMeTh UCIIOJIb30BaTh

rpadukn  GyHKOMA Ui
U3y4eHUS  IPOIECCOB |
3aBUCUMOCTEN IIPU PELICHUU
3a71a4 M3 JAPYTUX Y4eOHBIX
IIPEAMETOB M W3 PEaJbHON
KH3HU; BBIPAXKATh
dbopmynamu 3aBHCHMOCTHU
MEX/1y BEITMIMHAMH;

-cBOOOIHO OIIepUPOBATH
TIOHSTHSIMH: YEeTHOCTh
(GyHKINMH,  TEpUOJUYHOCTH
(GyHKIIMU, OrpaHUYEHHOCTh
byHKIMH, MOHOTOHHOCTb
GyHKIMH, IKCTPEMYM
¢yHkuuu, HauOombllee U
HaMMEHBIIIEee 3HA4YCHUS
(YyHKIMH Ha TPOMEXYTKE;
yYMETh IPOBOJTUTH
uccienoBaHue QyHKINU;

-yMeTh UCTIOJTb30BaTh
CBOWCTBa " rpapuKu

GyHKIMI I pelieHus
YPaBHEHUI, HEPABEHCTB W
3aqad = ¢ [apaMeTpaMy;

n300paxkaThb Ha
KOOpJIMHATHOM IIJIOCKOCTH
MHOX€ECTBa pereHui

YpaBHEHUH, HEPABEHCTB U UX
CHUCTEM

OK 05. OcymiecTBisiTh
YCTHYIO U
MMUCbMEHHYIO
KOMMYHHUKAIMIO Ha
roCyJ1apCTBEHHOM

B o0JacTu 3CTETHYECKOTO
BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIIECHUE K MUY,
BKJIFOUaAs 3CT€TI/IKy 6BIT3., Hay‘IHOI‘O
¥ TEXHUYCCKOTO TBOPUYECTBA, CIIOPTA,

-yMETh OIIepUPOBATH
MTOHSTHSIMH: cpenHee
apudmernyeckoe, MeauaHa,
HanOOJbIIee W HaMMCHBIIEE
3HAYEHUS, pa3Mmax,
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s3e1ke  Poccuiickoi
denepauuu ¢ y4eToM
0COOCHHOCTEH
COLIMAIILHOT'O U
KYJIbTYPHOTO
KOHTEKCTa

TpyJa u OOIIECTBEHHBIX OTHOIICHUH;
- CHOCOOHOCTH  BOCIPHUHHMMATH
pa3JIyYHbIC BUJIBI HCKYCCTBA,
TPAaUIMA U TBOPYECTBO CBOECTO M
JPYTHX HapOJIOB, OIIYIIATh
SMOLMOHAIBLHOE BO3JCHCTBUE
HCKYCCTBA,

- YOSXKIEHHOCTh B 3HAYUMOCTH JIJIS
JINYHOCTH u o01IecTBa
OTEYECTBEHHOTO u MHPOBOTO

HCKYCCTBA, STHUYECKHUX KYJIbTYpPHBIX
TpaauLUi U HAPOJHOI'O TBOPYECTBA;
- TOTOBHOCTb K CAMOBBIPAKEHUIO B
pa3HbIX BHJIAX HCKYCCTBA,
CTPEMJICHME TIPOSIBJIATH  KadecTBa
TBOPYECKOMN JIMYHOCTH;

Osnanenue YHHUBEPCAJIbHBIMU
KOMMYHUKaTUBHBIMU JEUCTBUSIMU:

a) oOIeHue:

- OCYILECTBIIATh KOMMYHHUKAIIUM BO
BceX cdepax KHU3HH;

- pacro3HaBaTh  HeBepOaIbHbIE
cpeactBa  OOIIEHUS,  [OHMMATh
3HAQYEHWE  COLMAIBHBIX  3HAKOB,
pacrno3HaBaTh IIPEIIIOCBUIKI
KOH(IMKTHBIX CUTYallUld U CMATYATh
KOH(JINKTHI,

- Pa3BEpHYTO M JIOTUYHO H3JIararb

Tucnepcus, CTaHJIapTHOE
OTKJIOHEHHE YHCIOBOTO
Habopa; yMEHHE H3BJICKATh,
UHTEPIPETUPOBATH
nHpopmaruto,
IIPEJICTaBICHHYIO B
Tabiuuax, Ha JuarpaMmax,
rpadpukax, OTPAXKAIOLLYIO
CBOIiCTBa pealIbHbBIX
MIPOLIECCOB 51 SIBJICHUI;
IPECTaBIATh HMH(OPMALIUIO
C TMOMOIIbIO  TabmuI U
Uarpamm; UCCJIEIOBATh
CTaTUCTHYECKUE JaHHBbIC, B
TOM YHCJIE€ C NPUMEHEHHEM
rpaduyecKkux  METOJOB |
ANEKTPOHHBIX CPE/ICTB;
-yMeTh OIIEPUPOBATH
MOHSATUSAMM: TOYKA, MIpSIMasd,
IUIOCKOCTb,  IIPOCTPAHCTBO,
JIBYT'PaHHbIN yrodi,
CKPEILIMBAIOIINECS  TPSMBIE,
napauieTbHOCTh u
NepIEHANKYISPHOCTD
OPSIMBIX U IIJIOCKOCTEH, yrou
MEXIy  NPSAMBIMH,  yrOJl
MEXIY IpsIMOM U
IUIOCKOCTBIO, YTOJI  MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT

TOYKHU hi (4] IJIOCKOCTH,
paccTosiHHe MEXITY
OPSMBIMH, paccTosiHue
MEXIY TUIOCKOCTSIMH;

-yMeTb MCIIOJIb30BaTh IpHU
peICHNU 3aaa4 H3YYCHHBIC
baxTh U TEOPEMBI
IJIAHUMETPUY; YMEHUE
OLIEHUBATh pasmepsl
00BEKTOB OKpY>KaroIIero
MHpa

OK 06. IIposBasaTs
IPaXTaHCKO-
MAaTPUOTHIECKYIO
TTO3HIIMIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE MOBEJICHHE
Ha

OCHOBE
TPaJIUIIHOHHBIX
00IIIeYeIIOBEUSCKIX
IIEHHOCTEH, B TOM
quclie C y4eTOM
TrapMOHH3AIUN

CBOIO TOYKY 3peHus c
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB
- OCO3HaHHE 00yYaromuMHucs
pOCCHIICKON TPaXKIaHCKOU
UJICHTUYHOCTH;

- LeJCHANpaBJICHHOE  pPa3BUTHE

BHYTPEHHEN NO3WLHN JUYHOCTH Ha
OCHOBE JIyXOBHO-HPaBCTBEHHBIX
LeHHOoCcTe HapoaoB Poccuiickoit
denepanuu, HUCTOPUUYECKHUX H
HAIMOHAJIBHO-KYJIBTYPHBIX

Tpaauuui, GOpMUPOBAHUE CHUCTEMBI
3HAYNUMBbIX OCHHOCTHO-CMBICJIOBBIX
YCTaHOBOK aHTUKOPPYHILIUOHHOTO
MHPOBO33PCHUS, MIPaBOCO3HAHUS,

- YMETb pelaTh TEKCTOBBIE
3a/la4¥l pa3HbIX TUIOB (B TOM
quCcJie Ha MPOLEHTHI, JOIU U
4acTH, Ha JBIKEHHE, paboTy,
CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 3aJauyd M3 o00JacTu

yIpaBJICHUS]  JINYHBIMH |
CEMEMHBIMU ¢buHaHCcaMM);
COCTaBJIATh BBIpa)KCHUS,
yYpaBHEHMs, HEpPaBEHCTBA U
WX CHCTEMBI TI0 YCJIOBHIO
3a1auu, UCCIIEI0BATh
NOJTYYCHHOE  pEIIeHHEe |
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MEKHAIIMOHAJIbHBIX 1
MCIKPCIIUTUO3HBIX
OTHOIIICHHH,
IMPUMCHATH CTaHAAPTLL
AHTUKOPPYIIIHOHHOTO
IIOBCACHUA

JKOJIOTHYECKOM KYJIBTYPHI,
CIIOCOOHOCTH  CTaBUTh I€IH U
CTPOWTD KM3HEHHBIE TUIAHBI;

B wactu rpaxmaHcKOro BOCIUTAHUS:

-0CO3HAHHE CBOHUX
KOHCTHUTYITUOHHBIX mpaB u
00s13aHHOCTEH, yBaO)KEHUE 3aKOHA W
MIPABOIIOPSIKA;

-IIPUHATHE TPaJUIIHOHHBIX
HAIIMOHAJIBHBIX, OOIIEYEIOBEYCCKUX
I'YMaHUCTHYCCKHX u
JEMOKPATUYECKUX [IEHHOCTEH;
-TOTOBHOCTD MIPOTUBOCTOSTH
UJICOJIOT T IKCTpEeMH3Ma,
HaIMOHAJIN3Ma, KceHo(hoouwu,
JTUCKPUMHUHAIIMA 110 COIHAIBHBIM,
PEIIUTHO3HBIM, pPacoBbIM,
HAI[MOHAJILHBIM MTPH3HAKAM;
-TOTOBHOCTh ~ BECTH  COBMECTHYIO
JIEITEILHOCTD B WHTEpecax
IPaX<IaHCKOIO o011ecTBa,

y4acTBOBaTh B CaMOYIPABICHUH B
o011eo0pa3oBaTeIbHON OpraHu3aluu
u JIETCKO-FOHOLIECKUX
OpraHu3anusx;

-yMEHUE  B3aUMOJIEHCTBOBATh
COLIMATIBHBIMM ~ MHCTUTyTaMH B
COOTBETCTBUHM C HUX (PYHKIUAMH
Ha3HAYCHHEM;

-TOTOBHOCTb K T'yMaHHUTapHOH U
BOJIOHTEPCKOM JIESITETbHOCTH;
MaTPUOTHYECKOTO BOCIIUTAHUS:
-c()OpMHUPOBAHHOCTH POCCUICKON
IpaKJaHCKOU UJCHTUYHOCTH,
NaTpPUOTH3MA, YBAXEHHUS K CBOEMY
Hapoay, 4YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoM, ropaoctu 3a CBOM
Kpai, cBoro PoauHy, CBOM A3BIK U

o

=

KyJIbTypy, MHPOIUIOE U HACTOSIIEE
MHOTOHAIlHOHAJILHOT'O Hapoja
Poccun;

-I[CHHOCTHOE OTHOIIICHHE K
FOCYJIapCTBeHHI)IM CHUMBOJIaM,
HUCTOPUYECKOMY U HPUPOTHOMY

HaCJEeANI0, TaMATHUKAaM, TPaIuLUsIM
HaponoB Poccuum, nmoctmxkeHusIM
Poccun B Hayke, uCKyccTBe, Criopre,
TEXHOJIOTUSX U TPYIE;

-AaerHas yOEXIEHHOCT,
TOTOBHOCTb K CIIYKCHHUIO U 3allUTE
OreuecTBa, OTBETCTBEHHOCTh 3a €r0
Cyab0y; OCBOCHHBIE 00YYaIOUTMMHUCS
MEXIPEIMETHBIE TTOHSTHUS U

OILIEHUBATh
PaBIONOI00HOCTH
pE3yabTaTOB,;
- ymems
NOHAMUAMU.
akcuoma,

onepuposams
onpeoeeHue,
meopema,
crnedcmeue, ceoticmeo,
NPU3HAK,  00KA3amebCmeo,
PABHOCUNIbHBLE
Gopmynuposxu; yMmemb
Gdopmynuposams obpamuoe u
NPOMUBONOLONCHOE
ymeepocoenue,  npusoOUMbs
npumepsvl U KOHMPRpUMeEpb,
UCNONb308aMb Memoo
Mamemamuyeckol UHOYKYUu,

nposooums  0OKA3amelbHble
paccyscoenus npu  peuteruu
3a0auy, oyenusamo
JIO2UHECKYI0  NPAsUIbHOCHb
paccyscoenuti;

-ymMems €c80000HO
onepuposamv  NOHSAMUSAMU.
nocie0068ameibHOCHb,
apugpmemuueckas
npozpeccusi,
2eomempuieckas
npoepeccusi, beckoHeuHo
yovleaowast
2eomempuyeckas
npozpeccusi, ymemb
3a0a6amo

I’lOCJle()OGClmeJZbHOCWlM, 68 mom

yucre c NOMOUbIO
DPEKYPPEHMHBIX PopMYIL;

-yMmems sblOUpams
nooxooswutl ~ mMemoo 0.4

peutenus 3a0ayu;, NOHUMAaHue
SHAYUMOCIU MAMEMAMUKU 8
U3yueHuu  NPpUpoOOHbIX U
00UleCmeeHHbIX Npoyeccos U

AGNEHUl, ymemn
PAcno3Hasams — NposigieHue
3aKOHO8 — MamemMamuku 8
uckyccmee, ymemb
npUooOUmMs npumepbl
MamemamuyecKux

OMKPLIMULL  POCCULCKOU U
MUPOBOU  MamemMamuieckou
HayKu
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YHHUBEpCalibHble Yy4eOHBbIE IEHUCTBUS
(perynsaTHUBHBIE,  TO3HaBaTeNbHBIE,
KOMMYHUKATHUBHEIE);

-CIIOCOOHOCTh WX HCIOJb30BAHUS B
MIO3HABATEJIbBHOW W COLMAJIBHOU
NPaKTHUKE, TOTOBHOCTD K
CaMOCTOSITENIbHOMY  IJIAHUPOBAHUIO
u OCYILECTBIICHUIO yueOHOM
JeSITEIbHOCTH, OpraHu3alu
yueOHOro COTpYJHUYECTBA c
MeJarornyecKuMu  pabOTHUKAMH U
CBEpCTHHKAaMM, K  YyYacTHIO B
MIOCTPOCHUU WHUBUIYaJIbHON
00pa30BaTeNbHOI TPAEKTOPUH;
-OBJIa/ICHHE  HaBBIKAMH  y4eOHO-
HCCIIEN0BATENBCKOM, ITPOEKTHOM H
COLIMATILHOM JESTENIbHOCTH

OK 07. CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karollel Cpelibl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KJIMMarTa,
TIPUHIIHAITBI
OCPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ exTUBHO
JIECTBOBATh B
Ype3BBIYAITHBIX
CUTYaITUAX

JIeHCTBHS,
OKpY’Karoleu

- HE  INpPUHUMATh
IIPUHOCSALIME  BpeEX
cpene;

-yMEThb IIPOrHO3UPOBATh
HEOJIaroNpUsITHBIE  AKOJIOTMYECKUE
IIOCIIEACTBHUS IIpeATPUHUMAEMBbIX
JIEHCTBHM, IPEAOTBPAILATD UX;
-pacIIUpUTh ONBIT  JAEATEIBHOCTU
HKOJIOTMYECKOM HANpPaBIEHHOCTH;
-pa3zpabarbiBaTh  IUIAaH  pEIICHUS
npoOJieMbl €  y4eToM  aHalu3a
UMEIOLIUXCA ~ MaTepUalbHBIX U
HeMaTepualbHBIX PECYpPCOB;
-OCYILLECTBIISITh LIE€JICHANPABICHHBIN
MIOUCK NIEPEHOCa CPENICTB U CIIOCOO0B

nectBuss B MPOQECCHOHATIBHYIO
cpeay;
-yMETb  NIEPEHOCUTH  3HAHUSI B

IIO3HABATEIIBHYI0O U IPAKTUYECKYIO
00J1aCTH KU3HEIEATEIbHOCTH;
-IIpeAJIaraTb HOBBIE MIPOEKTHI,
OLICHUBATh  UJEHM C  IO3ULHHU
HOBU3HBI, OPUTMHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

-1aBaTh OIICHKY HOBBIM CHUTYallUsIM,
BHOCUTH KOPPEKTUBBI B
JIeATEIbHOCTbD, OLICHUBATh
COOTBETCTBHUE PE3YNBTATOB LEISAM

-yMeTh OIIEPUPOBATH
HOHATUSMH: byHKIHS,
HeIpepbIBHAS GbyHKIH,
POU3BOIHAS,
nepBooOpasHasi,
OIpeIeTICHHBIN UHTErpal;
yYMETh HaXOJUTh
IPOU3BOJHBIC JIEMEHTAPHBIX
GyHKITHH, UCIIOJIb3YS
CIIpaBOYHBIC MaTepuabl;
HCCIIEIOBATh B MPOCTEHIINX
cIryqasx byHKIMH Ha
MOHOTOHHOCTb, HAXOJIUTh

HauOoJbIINe U HauMEHbIINE
3HaueHus: (QyHKIUI; CTPOUTH
rpapuKkd  MHOTOWIEHOB €
UCIIOJIb30BaHUEM  armapara
MaTeMaTHYeCKOro  aHallu3a;
PUMEHSTH MIPOM3BOTHYIO
OpU  peUleHWu 3aJa4  Ha
JIBI)KCHUE; pemarb
PaKTUKO-OPUEHTHUPOBAHHBIE
3a4add Ha HAWOOJBIINE U
HaVMEHBIIME 3HAYCHMs, Ha
HaXOXXJIEHHE TYTH, CKOPOCTH
U YCKOpEHHS;
-yMeTh
MOHATHSIMU:
IPOCTPAHCTBE,
¢urypsl B  IPOCTPAHCTBE;
UCIIONb30BaTh  OTHOUICHUE
IUIONIAZIEd TOBEPXHOCTEH U
00BbeMOB  TOJIOOHBIX  UTYp
MIPH PEIICHUH 3a71ad;

-yMeTh BBIYUCIISATh
T€OMETPUYECKUE  BEIMYUHBI

OIIEPUPOBATH
ABHUXKCHUC B
noao0OHBIE
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(nvHa,  yroj,  IUIOIIA[b,
00BeM, IUIOIAb
MOBEPXHOCTH), HCITONIB3YsI
u3ydyeHHble  GopMynsl U
METO/1bI
IIK 3.1. Pa3zpabarbiBaTh | -rOTOBHOCTh K aKTHUBHOM | - TIPOBOAMTH  pa3pabOTKy
TEXHOJIOTUYECKUI JESATEIbHOCTH TEXHOJIOIMUYECKOW M | TeXHOJIOTMYECKOro Ipolecca
nporecc cOOpKu COLIMAIbHOM HAINpaBJIEHHOCTH, | COOPKHU M3/EIHIA C
uzaenuit ¢ CIOCOOHOCTh UHULIUUPOBATh, | IPUMEHECHHEM
MPUMEHEHHEM IUIAHUPOBaTh M CAMOCTOSITEIBHO | KOHCTPYKTOPCKOM U
KOHCTPYKTOPCKOM U BBINOJIHATH TaKyH0 1€ TEIbHOCTD; TEXHOJIOTUYECKOM
TEXHOJIOTUYECKOM -UHTEpeC K pa3IuyHbIM cdepam | JOKYMEHTAIHH
JOKYMEHTAIH npodecCHOHATIBLHON 1€ TEIbHOCTH,
- CaMOCTOSITEJILHO
OCYILECTBIISATh II03HABATEJIbHYIO
JeSITeTbHOCTb, BBISIBIISITH MPOOJIEMBI,
CTaBUTh U dbopmynupoBaTh
COOCTBEHHBIC o0pa3oBaTeNbHON

ACATCIIbHOCTH B CUTYyaAllUAX;
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2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJbHON JUCITATLIAHBI

2.1. O6bem 0011€00pa30BATENBLHOIN TUCHUIIJIMHBI M BUABI Y4e€0HOI padoThI

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIeP:KaHHE PACCPENOTOUYEHO 10 pa3aejiamMm

Buj yueOHoii padoThI O0bem yacoB

O6bem 00pa3oBaTeNbHOMN MPOrPaMMBbl JUCIUTUINHBI 234
B TOM YHUCIJIE:

TEOPETHUECKUE 3aHSITH 78

MIPaKTUYECKHE 3aHATHS 156
ITpodeccnonanbHO OpHEHTUPOBAHHOE COJIEPIKAHUE 48
B TOM YHCIIE!

TEOPETUUECKHUE 3aHATHUS 16

PAKTUYECKHUE 3aHSTHS 32
Koncynbranuu 10
ITpomesxyTouHas arrectanus B Gopme IK3aMeHa 6




2.2. TemaTu4ecKHii IJIAH U COJIeP:KAHNE TUCIUTITHHBI

dopmupyemsble
Coneprxkanne yueOHOro MaTtepraia (OCHOBHOE M MpodhecCHOHaIbHO- O6Bem obmue u
HaumenoBanue pa3iennoB u Tem
OPUEHTHUPOBAHHOE), JTA0OPATOPHBIC U MPAKTHUECKUE 3aHATUS 4acoB | mMpodeccuoHaNIbHbIE
KOMIETEHINH
1 2 3 4
1 cemectp
Pazzen 1. [loBTopenune Kypca MAaTEMaTHKH OCHOBHOM IIKOJIbI 22 (414) OK 01
Tema 1.1. Coaepxxanue yueOHOro MaTepuaJa: 4/2 OK 02
Llenpb v 3a1a4n MaTeMaTUKU OpU | []enb u 3a0auu Mamemamuxu npu 0C60eHUU CReYUuaibHOCHI. 2 OK 03
OCBOCHMH CHIELMANBHOCTU. UKcna u | bazosvie 3HaHus u yMeHus no mamemamuxe 6 NpOpecCUOHATbHOU U 8 OK 04
BBIYUCIICHHS N06CeOHeEHOLl OesimelbHOCIL. OK 05
JleficTBUsL Haj TOJOKUTEABHBIMA W OTPHUIATCIBHBIMH  YHCIAMH, C OK 06
OOBIKHOBEHHBIMH H JICCATUYHBIMU APOOSMHU. IIK 3.1.
JeiicTBus co creneHs My, (OPMYITBI COKPAIIEHHOTO YMHOXKECHHS.
IIpakTuyeckoe 3ansitue Ne 1 3HaueHHEe MaTeMaTUKU IPU OCBOCHUU 2
cneruanpaoctu CI10
Tema 1.2. Copaepxxanue y4eOHOro MaTepuaJa: 6
[IporieHTHBIE BBIYUCIICHHUS. [IpocTeie mpoOIEHTHI, pa3Hble CNOCcOObl UX BbIUMCIEHUS. JluHelHbIe, 2
YpaBHEHHs U HEPABEHCTBA KBaJIpaTHbIE, IPOOHO-TMHEHHbBIE YPaBHEHHS U HEPABEHCTBA.
IIpakTuyeckoe 3ansaTue Ne 2 [IpocTbie MPOIEHTHI, pa3Hble CIOCOOBI UX 2
BBIYHCIICHHUSI
IIpakTnyeckoe 3anaTHe Ne 3 JluneliHble, KBaJpaTHbIe, TPOOHO-TUHEHHBIE 2
YpaBHEHHUS U HEPABEHCTBA
Tema 1.3. Copnepxanue y4eOHOro MaTepHuaga/mpogeccHoHATbHO- 6/6
[TporieHTHBIC BEIYNCIICHHS B OPHEHTHPOBAHHOE CO/lepPKaHue:
npo¢eCCHOHATBHBIX 3aauax IIpocTtele ¥ CcHOXHBIE TNPOLEHTHL.  [Ipoyenmmuvie  GuluucleHUs 2
npogheccUoHAbHBIX 3a0aUax.
IIpakTnyeckoe 3ansitue Ne 4 Pewenue npakmuueckux 3a0a4 Ha npocmoie u 2
CIIOJCHbBLE NPOYEHMbL
IIpakTnyeckoe 3amarme Ne 5 [lpoyenmnvie  @viuucnenus 6 2
npogheccuoHanbHbIX 3a0auax
Tewma 1.4. Conep:kanue y4eOHOT0o MaTepHuaJia: 6
Pewmenue 3agau. BxogHou Beruucnenus u npeoOpa3oBaHusi. YpaBHEHHUs M HEpaBeHCTBa. | 'eomeTpus Ha 2




KOHTPOJIb. IJIOCKOCTH.
IIpakTnyeckoe 3ansaTue Ne 6 Boruncienus u npeodpa3zoBanus. Y paBHEHHUS 2
Y HEPaBEHCTBA. | 'eoMeTpus Ha INIOCKOCTH
IIpakTuyeckoe 3ansaTHe Ne 7 Pemenue 3amad. BXOIHOH KOHTpOJIb 2
(koHTpOJBHAS paboTa)
Pa3nea 2. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 36
Tema 2.1. Coaep:xaHue y4eOHOIro MaTepHaJia: 6 OK 01
Tpuronomerpuueckue GpyHkuuu | Pagmannas wmepa yria. IIOBOPOT TOYKM BOKPYr Hadajga KOOPJIMHAT. 2 OK 02
IIPOU3BOJIBHOTO YIJIa, Yucia Ormpezenenne CUHyca, KOCHHYCA, TAHT€HCA W KOTAHIeHCa. 3HaKW CHHYcCAa, OK 03
KOCHMHYCa, TaHI'€HCA M KOTAHI'€HCA [0 YETBEPTAM. 3aBUCHUMOCTb MEXAY OK 04
CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAHT'€HCOM OJHOI'0 ¥ TOI'O XK€ yria. OK 05
IIpakTyeckoe 3anaTue Ne 8 Paguannas mepa yrina. [IoBopoT Touku BOKpyT 2
Hayaja koopauHat. OnpezeneHue CUHyca, KOCHHYCa, TAHI'€HCa U KOTaHIeHca
IIpakTnyeckoe 3ansaTHe Ne 9 3Haku cCuHyca, KOCHMHYCa, TaHI€HCa U 2
KOTaHI'€HCa 10 YETBEPTSAM. 3aBUCHUMOCTb MEXKIY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTaHI'€HCOM OJHOT'O M TOTrO JK€ Yyrila
Tema 2.2. Coaepxxanue yueOHOTr0 MaTepuaJa: 4
OcHoBHBIE TPUTOHOMETpUYECKUE | TpUrOHOMETPUYECKUE TOKJIECTBA. IIpeobpazoBanus IIPOCTENIINX 2
TOXJIECTBA TPUTOHOMETPUUECKUX BbIpaxkeHH. CUHYyC, KOCUHYC, TAHI€HC U KOTaHT€HC
YTJIOB O U —Q.
IIpakTuyeckoe 3anaTue Ne 10 TpuroHoMmerpuueckue TOXKAECTBA. 2
[TpeoOpa3oBaHusl MPOCTEUIIMX TPUTOHOMETPUUYECKHX BbIpaxkeHui. Cunyc,
KOCUHYC, TAHT'€HC M KOTAHT'€HC YTJIOB O U —Q.
Tema 2.3. Copaepxxanue y4eOHOro MaTepuaJa: 6
Tpuronomerpuueckue Gpynkumu, | O6macTh ONpPENENCHUS W MHOXKECTBO 3HAYCHHH TPUTOHOMETPHUYECKHX 2
WX CBOWCTBA U TpaduKu GyHKIHA.
YETHOCTh, HEYETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPUUYECKUX (YHKIIHI.
CaoiictBa u rpaduku GyHKIHME Y = COS X, Y = Sin X, ¥ = tg X, Yy = Ctg X.
CixaTtue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUA.
ITpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (DYHKITHA.
IIpakTnyeckoe 3ansitne Ne 11 Coiicta u rpapuxu GpyHKIHHA y = cos X, y = 2
sin X, y =tg X, y = ctg X
IIpakTnuyeckoe 3ansaTHe Ne 12 Cxarue u pacTsokeHHe TpaduKoB 2

TPUTOHOMETPUUICCKUX byHKIHHA. [IpeoOpazoBanue rpadguKoB
TPUTOHOMETPUUYECKUX (DYHKIUI




Tema 2.4. Conep:kanue y4eOHOT0o MaTepHuaJia: 4
OO0parssble Tpuronomerpudeckre | OOparHbie TpUrOHOMETpUYecKne GyHKIuU. Mx cBOiCTBA U rpadukm. 2
Gynxuum IIpakTuueckoe 3ansitue Ne 13 OOpaTHble TPUTOHOMETPUUECKHE (YHKIIHH. 2
HMx cBoiicTBa 1 rpaduku
Tema 2.5. ConeprkaHue y4e0HOro MaTepuaJa: 10
Tpuronomerpudeckue ypaBHeHus U | YpaBHeHue COS X = a. YpaBHeHue SiN X = a. YpaBHenue tg X = a, Ctg X = a. 4
HEpaBEHCTBa Pemienne TpUroHOMeTpHUUYECKUX ypaBHEHHMH OCHOBHBIX THIIOB: IpOCTEHINE
TPUTOHOMETPUYECKUE YpPAaBHEHUS, CBOJSLIMECS K KBaJpPaTHBIM, pEIacMble
pas3yIoKEHUEM Ha MHOXKUTEIIU, OAHOPO/IHBIE.
IIpocreiimre TPUroHOMETPUYECKHE HEPABEHCTBA.
IIpakTuueckoe 3ansatue Ne 14 YpaBHeHue cos X = a. YpaBHEHHE sin X = a. 2
YpaBHeHHe tg x =a, ctg x =a
IIpakTnyeckoe 3ansitue Ne 15 Penienve TpUroHOMETpUYECKUX YpPaBHEHUM 2
OCHOBHBIX  THUIIOB:  IpPOCTEHIIME  TPUTOHOMETPUYECKHE  ypaBHEHHS,
CBOJSIIMECS K KBaJpaTHBIM, pELIAaEMble pa3jI0KEHUEM Ha MHOKUTENH,
OJIHOPOJTHBIE
IIpakTnyeckoe 3ansate Ne 16 Ilpocreiiline TPUTOHOMETPUUECKHE 2
HEPABEHCTBA
Tema 2.6. Coaep:xanue yueOHOIro MaTepHuaJia: 6
Pemenue 3anay. OCHOBBI [TpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. Pemenue 4
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YpaBHEHUH U HEPAaBEHCTB, B TOM UHUCIE C
Tpuronomerpuueckne QyHKIMU | UCTOIH30BAHUEM CBOMCTB (DYHKITHA.
IIpakTuyeckoe 3ansaTue Ne 17 IlpeoOpazoBaHue TPUTOHOMETPUUYECKUX 2
BBIpaXCHUI. PellleHne TPpUrOHOMETPUYECKMX YpPAaBHEHUN U HEPABEHCTB, B
TOM YHCJIE C UCIOJIb30BaHUEM CBOWCTB (DYHKIMH (KOHTPOJIbHAS paboTa
Pazgen 3. Crenenu u kopuu. CTeneHHasi, noKka3aTeJbHas M Jorapupmuyeckasi GyHKIHH 40 (2/4) OK 01
Tewma 3.1. CoaepxaHue y4eOHOro MaTepuaJa: 3 OK 02
Crenennas QyHkuus, €€ CBOKWCTBA. | [ToHATHE KOpHsS N-OM CTENEHH M3 AEHCTBUTENHHOrO umcia. OyHKIUH y = 1 OK 03
IIpeobpazoBanue BEIPAKCHHIA Vx, ux cBoiictBa u rpapuku. CBoiicTBa KOpHS N-Oif  CcTemeHH. OK 05
KOPHAMHU N-0H CTENEeHN [TpeoOpa3oBaHue UPPATMOHAIBHBIX BBIPAKECHHH. OK 07
IIpakTuueckoe 3anaTue Ne 18 [IpeoOpazoBanre BeIpakeHUH ¢ KOPHAMHU N- 2 TIK 3.1.
Ol CTEIIEHU
Tewma 3.2. Coaep:xxaHue yueOHOro MaTepuaJia: 5
CBolicTBa CTENEHHU C [ToHsiTHE CTENeHHU C pallMOHATFHBIM TOKa3aTeneM. CTeneHHble GYHKIUH, UX 1

panrOHaJIbBHBIM U I[GﬁCTBPITGJ'IBHBIM

CBOMCTBA U TpauKH.




MoKa3aTessiMu IpakTnyeckoe 3ansiTue Ne 19 CpoiicTBa CTENEHH C PALMOHAIBHBIM M 2
JIEHCTBUTENILHBIM [10Ka3aTEISIMU
IlpakTuyeckoe 3ansitue Ne 20 IIpeoOGpa3zoBaHue BBIPOKECHHUHA C 2
paloOHaIbHBIM U IEHCTBUTENIBHBIM MOKA3aTENIMU
Tewma 3.3. Conep:kanue y4eOHOT0 MaTepHuaJia: 4
Pewenne nppanuoHaIbHbIX PaBHOCHJIBHOCTb UPPALIMOHAIBHBIX YPAaBHEHUN. METObI UX PEIICHMUS. 2
ypaBHEHUM IpakTnyeckoe 3ansitue Ne 21 Penienre nuppaimoHaabHbIX YPaBHEHUM 2
Tewma 3.4. Conep:kanue y4eOHOT0 MaTepuaJia: 8
[TokazarenbHas GyHKIMS, €€ CreneHp C INpOU3BOJBHBIM JEHCTBUTENBHBIM IOKazareneMm. OnpeneneHue 2
cBoiicTBa. [lokazarenbHble nokas3areiabHOH (yHKIMM M e€ CBOWCTBAa. 3HAKOMCTBO C NPUMEHEHUEM
YpaBHEHUS U HEPABEHCTBA nokas3areiabHON (yHKIMU. PenieHue Noka3aTelbHBIX YPABHEHUH METOAOM
YpaBHMBaHMs IIOKa3aTeJIeld, METOJOM BBEJIEHHUS HOBOM IIE€PEMEHHOM,
(GyHKIIMOHAIbHO-TPaQUUECKUM  METOAOM.  PelieHne  mokas3aTelbHBIX
HEPABEHCTB.
IIpakTnyeckoe 3ansitue Ne 22 CteneHb ¢ MPOU3BOJIBHBIM JAEHCTBUTEIbHBIM 2
nokasareneM. OnpezeneHne NoKa3aTenbHON QyHKIMM U e€ CBOMCTBA.
IIpakTnyeckoe 3ansaTme Ne 23 PemieHue 1OKa3aTelbHBIX YPaBHEHUM 2
pa3IMYHBIMM METOIaMU
IIpakTnueckoe 3ansaTue Ne 24 Pemenue nokasaTeabHbIX HEPABEHCTB. 2
Tema 3.5. Copaepxxanue y4eOHOIro MaTepuaJa: 5
Jlorapudm yucna. Jlorapudm yucna. Cpoiicta sorapupmon. Onepariysi JJorapupMIUpoBaHusl. 1
CoiicTBa norapudmon IIpakTnueckoe 3ansaTue Ne 25 Jlorapudm uucna. CoiicTBa norapupmMoB 2
IIpakTnyeckoe 3ansaTHe Ne 26 IIpeoOpazoBaHue BhIpaKE€HHM, COAEpPIKALINX 2
Jorapu@msl
Tema 3.6. Copepxxanue y4eOHOIro MaTepuaJa: 5
Jlorapudmuueckas pynkuus, e€ | Jlorapubmuueckas (ynkius u e€ cpoiicta. [TonsTHe norapudmMuueckoro 1
cBoiicTBa. Jlorapudpmuueckue ypaBHeHud. Ornepanys NOTEHUUPOBAaHUSA. TpU OCHOBHBIX METO/A PEIICHUS
YpaBHEHUSI, HEPABEHCTBA JorapuPMHUUECKUX  YpaBHEHMH: (QYHKIHMOHAIBHO-TpAQUUECKH, METOJ
MOTEHIIMPOBAHNUS, METOJ BBEJCHHUsI HOBOM nepeMeHHOU. Jlorapupmuueckue
HEPABEHCTBA.
IIpakTnyeckoe 3ansitne Ne 27 Pemenue JorapupMUUECKUX ypaBHEHHH. 2
Tpu OCHOBHBIX METOJ1a pelIeHHs JIOTapU(PMUUECKIX YpaBHEHUN
IIpakTnyeckoe 3ansiTue Ne 28 Pemenne norapuMuueckiux HEpaBEeHCTB 2
Tema 3.7. Conep:xanue y4eOHOoro MaTepuaia/mpodeccHOHATBHO- 6/6

Jlorapugmsl B Ipupoie ¥ TEXHUKE

OPUCHTHPOBAHHOC COACPKAHHUC:




[Ipumenenue mnorapudma. Jlorapupmuueckas cnupanb B mnpupone. EE 2
MaTE€MaTH4YeCKUe CBOMCTBA.
IlpakTuyeckoe 3ausitue Ne 29 [Ipumenenue nocapugpmos 6 npupooe u 2
mexHuKe
IIpakTuyeckoe 3ausatue Ne 30 Jlocapupmuueckas cnupans 6 npupooe u eé 2
MamemamuyecKue ceoucmea
Tema 3.8. Conep:kaHue y4eOHOT0 MaTepHuaJia: 4
Pemenue 3anau. CrenenHas, CrenenHas, mokazaTeinbHass U Jorapudmuueckas ¢yHkuuu. Pemenue 2
nokas3aresabHas U YPaBHEHUH.
norapupmuaeckas QyHKIUU
IIpakTuyeckoe 3anarme Ne 31 CreneHHas, TnOKa3aTelbHas U 2
norapudmuueckas GyHkuuu. Pemenne ypaBHeHuil (KOHTposIbHas paboTa)
Pa3nesn 4. [IpousBoaHasi u nepBoodpa3Hasi QyHKIUH 58 (2/6) OK 01
Tema 4.1. Coaepxxanue yueOHOro MaTepuaJa: 12 OK 03
[Tonarue npoussognoi. Popmynsl | [Ipupamenue aprymenrta. [Ipupamenue ¢yHkiuu. 3anauu, TPUBOISAIINE K 4 OK 04
U npaBuia A GEepeHINPOBAHUST | MOHATHIO MIPOM3BOAHOM. OmpeaeaeHne MPOU3BOAHOM. AJTOPUTM OTBHICKAHHUS OK 06
IIPOU3BOIHOM. DopmyIisl TG hepeHIIpOBaHHUS. IIpaBuna OK 07
JubdepeHIMpoBaHUS. IIK 3.1.
2 cemMecTp
Tema 4.1. IIpakTuyeckoe 3ansaTHe Ne 32 PemeHue 3amau  Ha  OIpeleleHHE 2 OK 01
ITonsatue nmpousBogHoN. PopMysbl | IPOU3BOJIHON OK 03
u npasuna aupdepennuposanus | [pakruyeckoe 3ausaTue Ne 33 [Ipumenenue hopmyn nuddepeHrpoBaHus 2 OK 04
IIpakTnyeckoe 3ansaTue Ne 34 [lpumenenue Gopmyn muddepernnpoBanust 2 OK 06
IIpakTnuyeckoe 3anatue Ne 35 [Ilpumenenue QopMmyn U mpaBui 2 OK 07
auepeHIpoBaHus IIK 3.1.
Tema 4.2. Copaepxxanue y4eOHOro MaTepuaJa: 3
[TonsiTuEe 0 HEMPEPBHIBHOCTH [Tonsitne HenpepriBHOM QyHKIMU. CBOlCTBa HenpepbiBHONW (QyHKIHH. CBS3h 1
¢byHkuuu. MeTo MHTEpBAaJIOB MEXJy HENpPepbhIBHOCTBIO M IU(B(EepeHIUpyeMOCThI0 (YHKIUU B TOUKE.
AJNTOPUTM peleHHs] HEPAaBEHCTB METOJIOM MHTEPBAJIOB.
IIpakTyeckoe 3ansaTHe Ne 36 AJropuT™M pelieHHMs] HEPABEHCTB METOJOM 2
WHTEPBAIOB
Tema 4.3. Copaepxanue y4eOHOIro MaTepuaJa: 5
I'eomerpuueckuil u puzndeckuil | 'eoMeTpuUecKuii CMBICI MPOU3BOAHON (DYHKIUM — YrIIOBOH KO3(PHIIHEHT 1

CMBICJI IIPOU3BOJHOM

KacaTeJabHOHN K TpaduKy GyHKIMHU B TOUKE. Y paBHEHHE KacaTeIbHON K




rpaduky (GYHKOUH. AJNTOPUTM COCTaBIICHUS YPaBHEHUS KacaTeIbHOW K
rpapuky GyHKumn y = f(x).

IpakTnyeckoe 3ansaTue Ne 37 Pemienue 3agady Ha TeOMETPUYECKUUA U 2
(U3NUIEeCKUN CMBICI TPOU3BOTHON
IpakTnyeckoe 3ansaTe Ne 38 3HaueHMEe MaTeMaTUKU IIPU OCBOCHHUH 2
cnenuanbHoctu CI10
Tema 4.4. Conep:kanue y4eOHOT0o MaTepuaJia: 6
MomnoTtonHOCTb QyHKIMH. Toukn | Bospactanue v yObiBaHHe (PYHKIIUH, COOTBETCTBHE BO3PACTAHMS U YOBIBAHMS 2
JKCTpeMyMa (GYHKIIMY 3HAKY TPOU3BOHON. 3a/1a4i HA MAaKCUMYM M MHHUMYM. AJITOPUTM
uccienoBanusi (QyHKIMM W ToOcTpoeHuss e€ rpaduka C [OMOIIBIO
IIPOU3BOJHOM.
IIpakTuyeckoe 3ansaTue Ne 39 Pemenne 3a1a4 Ha MOHOTOHHOCTH (DYHKITUU 2
IIpakTnueckoe 3ansaTue Ne 40 HaxoxxeHre ToUeK SKCTpeMyMa 2
Tema 4.5. Coaep:xanue yueOHOro MaTepHaJia: 5
Hccnenoanne GpyHKuuii u HccnenoBanne pyHKIIMH HA MOHOTOHHOCTH M TTOCTPOCHHE TPa(UKOB. 1
MOCTpOEHUE TpadUKOB IIpakTuyeckoe 3ansatue Ne 41 lccnenoBanuwe (yHKUHUNA M TMOCTPOCHHE 2
rpauKoB
IIpakTuueckoe 3ansaTue Ne 42 lccnenoBanuwe (yHKUUNH M TOCTPOCHHE 2
rpadukoB
Tewma 4.6. Coaep:xxanue yueOHOIro MaTepHaJia: 3
Haubonbiiee u HanMeHblIee Haxoxnenne HaumOONbIIEr0O W HAUMEHBIIETO 3HAUYEHUH  (QYHKIIHH, 1
3HaueHus QyHKIUU MocTpoeHrne rpaduKOB C UCIOJB30BAHUEM almapara MaTeMaTH4YeCKOTO
aHaJIn3a.
IIpakTuyeckoe 3ansitue Ne 43 HaxoxeHre HauOOJbIEro 1 HAMMEHBIIIETO 2
3Ha4eHUN QyHKIUH
Tema 4.7. Conep:xaHue y4eoHOro Matepuaia/mpodeccHoHATbLHO- 8/8
Haxoxnenue ontuMaabHOTO OPHEHTHPOBAHHOE COIEPKAHME:
pe3yJibTaTta ¢ TOMOIIbIO Hanmenbiiee n HanOosbiiee 3Ha9eHNE (PYHKITUH. 2
NPOU3BOJHON B MPAKTHYECKHX IIpakTuueckoe 3ansitue Ne 44 HaxoowcoeHue onmumanbHo20 pe3yibmama ¢ 2
3a1a4ax NOMOWbIO NPOU3BOOHOU 8 NPAKMUYECKUX 3a0ayax
IIpakTuyeckoe 3ausitue Ne 45 Haxoowcoenue onmumanvHoeo pe3yibmama ¢ 2
HOMOWBIO NPOU3BOOHOU 8 NPAKMUYECKUX 3A0aYaxX
IIpakTuyeckoe 3ausitue Ne 46 Haxooicoenue onmumanvbHo2o pe3yibmama ¢ 2
HOMOWBIO NPOU3BOOHOU 8 NPAKMUYECKUX 3A0aYaxX
Tewma 4.8. Conep:kanue y4eOHOT0o MaTepHuaJia: 6




[TepBooOpazHast pyHKITHH.
[IpaBuna HaxoXIeHUS
epBOOOPA3HBIX

O3HakOMJICHHE C TOHSATHEM HHTErpajla M MEepBOOOPa3HOW Uisd (YHKIUU
y = f(x). Pemenne 3amay Ha CBsI3b NEPBOOOpPA3HOM M €€ MPOU3BOIHOM,
BBIYHCIICHHE TEpBOOOpa3HOM s AaHHOW (yHKIuu. Tabmuma dopmyn s
HAXOXJCHUS  MEpPBOOOpa3HBIX.  V3yueHWe  mpaBuia  BBIYUCIICHUS
epBOOOPa3HOMN.

IIpakTnyeckoe 3ansitue Ne 47 Pemenue 3agad Ha CBsI3b NEPBOOOPA3HON U
e€ IPOU3BOIHOM, BBIYMCICHHE NEPBOOOPA3HOM Ul JaHHOW QyHKIIMU

IIpakTnyeckoe 3ansitue Ne 48 Pemenue 3agau Ha CBsI3b EPBOOOPA3HON U
e€ IPOM3BOJHOW, BBIYHUCIECHUE IE€PBOOOPA3HOM [UId MAAaHHOW (QYHKLHUU.
Tabmuna Gopmyn 11 HaX0XKJISHUS IEPBOOOPa3HBIX

Tema 4.9.
[Tmomaas KpUBOIMHEHHOM
Tpanenuu. Popmyna Herorona-
JleitOHua

Coaep:xanue yueOHOIro MaTepHaJia:

3ajauu, MNOPUBOJAIIME K TIOHATUIO ONPENENEHHOI0 MHTerpaia — O
BBIYMCJICHUH IUIOLIAAM KPUBOJMHENHON Tpaneuuu. [loHaTre onpenenéHHoro
uHTerpana. ['eomerpuueckuii W (QU3MYECKHIl CMBICT  OMpeneaEHHOTO
unterpana. ®opmyna Hetotona-JleliOnuna.

Pemennie 3a7au Ha TpUMEHEHWE MHTErpajia JJis BBIYUCICHUS (PU3NUYECKUX
BEJIMYMH U TUIOIIAJICH.

IIpakTnueckoe 3anatue Ne 49 ['eomerpuueckuil W (pu3MUECKH CMBICT
onpenenéunoro unrterpana. opmyna Herotona-Jlelbnuna

IIpakTyeckoe 3ansTue Ne 50 Pemenue 3an1ay Ha NpUMEHEHHUE MHTErpaa
JUISI BBIYMCIIEHUS! GU3NYECKUX BEJIMYMH U IIouaien

Tema 4.10.
Pemenue 3agau. [IponsBoanas u
nepBooOpaszHas QyHKIHUN

Conep:kaHue y4eOHOT0 MaTepuaJa:

o

@opmynsl U mpaBwia auddepeHunpoBanud. VccnenoBanue QyHKUMA C
MOMOIIBI0 Tpou3BogHON. Hanbonpiiee 1 HauMeHblIee 3HaUCHUST (DYHKIMH.
Brruncnenne nepBoo6pasznoil. [Ipumenenne nepBooopa3Hoii.

N

IIpakTuyeckoe 3ansaTme Ne 51 Pemenue 3agau. IlpousBomHas u
nepBooOpasHas QyHKIUHU (KOHTpoJIbHAs paboTa)

2

Pa3nest 5. DieMeHThI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH

26 (2/8)

Tema 5.1.
Co0miTHE, BEpOSTHOCTH COOBITHSI.
CrnosxeHue U yMHOKEHUE
BEPOATHOCTEMN

Conep:kaHue y4eOHOT0 MaTepuaJa:

6

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTU CYMMBbI
cOOBITHI. YCJOBHAs BEpOSTHOCTb. 3aBUCHMbIE M HE3aBHCHMBIE COOBITHS.
Teopembl 0 BEpOSITHOCTH MPOU3BEEHHS COOBITUH.

2

IIpakTuueckoe 3ansTue Ne 52 CoBMecCTHbIE M HECOBMECTHBIE COOBITHS.
TeopeMbl 0 BEpOSTHOCTH CyMMBI COOBITHIA.

IIpakTyeckoe 3ansaTue Ne 53 YciaoBHas BEpOSATHOCTh. 3aBUCUMBIE U

OK 02
OK 03
OK 05
IIK 3.1.




He3aBHCHMbIe cOObITHS. TeopeMbl 0 BEpOSATHOCTH MPOU3BEACHUS COOBITHIA

Tema 5.2. Coaepxanue y4eOHOro Martepuaia/mpodeccuonansuo- | 10/10
BeposiTHOCTS B OPHEHTHPOBAHHOE COePIKAHME:
npoecCHOHANBHBIX 3aa9ax OtHocuTeIbHAST ~ YacCTOTa  COOBITHS, CBOWCTBO €€  YCTOWYMBOCTH. 2
CraTuctuyeckoe onpezeaeHue BeposiTHOCTH. O1leHKa BEpOSITHOCTH COOBITHSI.
IIpakTnyeckoe 3anatue Ne 54 Omwuocumenvmas uacmoma cobvimus, 2
C80UCMBO €€ YCMOU4U8OCMuU
IIpakTnyeckoe 3anatue Ne 55  Cmamucmuueckoe  onpeoenenue 2
seposamuocmu. Qyenka 8eposmnocmu cooblmusl
IIpakTuyeckoe 3ausitue Ne 56 Beposmuocmv 6 npogeccuonanvvix 2
3a0avax
IIpakTuyeckoe 3ansitue Ne 57 Beposmuocms 6 npogheccuonaivbHulx 2
3a0avax
Tema 5.3. Coaep:xanue yueOHOro MaTepHaJia: 3
JvckpeTHas ciiydaiinas BenuuuHa, | Buapl  ciywaitHeix  BenmumumH.  OmnpesieneHue  IUCKPETHOM — CIlydailHOM 1
3aKOH e€ pacrpenesieHus BEJIMYMHBI. 3aKOH pacIpelesieHus] JTUCKPETHOW ciydailHOW BenuuyuHbl. EE
YHCJIOBBIE XapaKTEPUCTHUKHU.
IIpakTnyeckoe 3amsatue Ne S8 3akoH pacnpeneneHus AUCKPETHOU 2
CIIy4allHOM Benn4MHbL. E€ 4nCII0BBIE XapaKTEPUCTUKU
Tema 5.4. Copaepxxanue y4eOHOIro MaTepuaJa: 3
3amaun MaTeMaTH4eCKOn [lepBuuHas 06pabOTKa CTATUCTUYECKUX JaHHBIX. YUCIIOBBIE XapaKTEPUCTUKU 1
CTaTUCTUKH (cpennee apugpmeTnueckoe, MeAMaHa, pa3Mmax, Aucrepcus). Pabora c
TabyMamMu, rpaguKkamMu, 1uarpaMMamMu.
IIpakTnyeckoe 3anaTe Ne 59 UYucnoBble XapakTepuCTUKU (cpeaHee 2
apudmMeTHueckoe, MeAMaHa, pa3Mmax, aucnepcus). PaGora ¢ Tabmuiamu,
rpadukamu, TuarpaMmMamMu
Tema 5.5. Copaepxxanue y4eOHOro MaTepuaJa: 4
DJEMEHTBI TEOPUH BEPOSITHOCTEN U | BUJBI  COOBITHIA, BEpPOATHOCTh COOBITHH. ClO)KeHHEe ¥ YMHOXKEHHUE 2
MaTEMaTUYECKON CTaTUCTUKU BEpOATHOCTEN. JIMCKpeTHas CilydaiiHas BEJIMYMHA, 3aKOH €€ paclpelesIcHHUs.
3aaun MaTeMaTH4eCKON CTaTUCTUKH.
IIpakTnyeckoe 3ansaTHe Ne 60 CioxeHue M YMHOXKEHUE BEPOATHOCTEM. 2
JuckpeTHas ciiydailHas BEIWMYMHA, 3aKOH €€ pachpenesieHus. 3aaadu
MaTeMaTHYECKOM CTATUCTHKH (KOHTPOJIbHAs paboTa)
Paszen 6. [Ipsimble 1 10cKOCTH B ipocTpancTie. KoopanmHaThl M BEKTOPHI B MPOCTPAHCTBE 32 (2/6) OK 01
Tema 6.1. | Conepxanue yueGHoro Matepuaa: 3) OK 03




OcHOBHBIE TIOHATHUS CTEPEOMETPHH.

Pacnionosxenue npsMeIx U

[Tpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, IPsSIMasi, MIOCKOCTb,

npoctpancTBo). OCHOBHbIE akcUOMBI cTepeomerpuu. Ilepecekarommecs,

IJIOCKOCTEH napajuleNibHbIe M CKPELIUBAIOIIUECS MpsMble. YTOl MEXIy HIpSIMbIMUA B
MIPOCTPAHCTBE. [lepnieHIUKYISIPHOCTH MPSIMBIX. OcHoBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPHI.
IIpakTuyeckoe 3ansaTHe Ne 61 OCHOBHBIE aKCHOMBI CTEPEOMETPHUHU.
[lepecekaromuecs, mMNapajjielibHbIE U CKpEIIMBAIOIIMECS TMpsMble. YTOI
MEXY MPSIMBIMHU B TPOCTPAHCTBE
IpakTnyeckoe 3ansitue Ne 62 VYros MexXay NpSIMbIMH B MPOCTPAHCTBE.
[TepneHAUKYISIPHOCTD MIPSIMBIX

Tema 6.2. Coaep:xanue yueOHOro MaTepHaJia:

[TapayeabHOCTB NPSMBIX, IPSIMOU
U IJIOCKOCTH, TNIOCKOCTEH

[TapannenpHble npsiMas v miockocts. Onpenenenue. Ipusnak. CpoiicTBa.
[Tapannensubie miockoctu. Onpenenenue. [Ipuznak. CpoiicTsa.

Terpasnp u ero snementsl. [lapamnenenunen u ero snemeHThl. CBOMCTBa
MPOTUBOIMNOJIOXKHBIX TpaHe W auaroHaneil mapamienenunena. Iloctpoenue
OCHOBHBIX CEYEHUI.

IIpakTuyeckoe 3ansaTue Ne 63 IlapamnenbHbie TpsiMasi U TUIOCKOCTb.
ITapannenbHble IIOCKOCTH

IIpakTuyeckoe 3ansaTue Ne 64 Terpadp u ero sneMmenTsl. [lapannenenumnes
1 ero snemMeHThl. [locTpoeHrne OCHOBHBIX CeYeHUM

Tema 6.3.
[lepnieHIUKYIAPHOCTD MPSMBIX,
MIPSIMOM U INIOCKOCTH, TUIOCKOCTEN

Conep:xaHue y4eOHOro MaTepuaJa:

ITepnenqukynapHele npsmsle. [lapamiensHbie nTpsMble, IEPIEHAUKYIISPHBIE K
10cKoCTH. [Ipu3HaK nepneHIMKyIsIpHOCTH NPSIMON U TUIOCKOCTH.

IIpakTyeckoe 3anaTne Ne 65 IleprneHIUKYIApHOCTD MPSAMBIX, NPSAMOM U
IIOCKOCTH, TNIOCKOCTEH

Tema 6.4.
[TeprieHIUKYIISIp M HAKIOHHAS.
Teopema o Tpéx meprneHANKYIIPax

Conep:kaHue y4eOHOT0 MaTepuaJa:

Ilepnenaukynsp u HakiaoHHas. Teopema O TPEX NMEPHNEHAUKYIApPAX. YTOJI
MEXY MPSMOH U IUIOCKOCTBIO.

VYron Mexay miIockoCcTAMU. [lepnenauKysipHbIe IIOCKOCTH.

PaccTosiHus B IPOCTPAHCTBE.

IIpakTyeckoe 3anaTue Ne 66 Ilepnennukynsap u HaknoHHas. Teopema o
TPEX MEPIEHIUKYIIpax. Yol MexXAy IPsIMOM U INIOCKOCTBIO

IIpakTnyeckoe 3amstTme Ne 67 VYronm  MeXay  IUIOCKOCTSIMH.
[IepnieHAUKYIApHBIE MIIOCKOCTH.
PaccTosiHus B IPOCTPAHCTBE

OK 04
OK 07
IIK 3.1.




Tema 6.5. Conep:xaHue yueOHOTro MaTepuaJia: 3
KoopauHatsl 1 BEKTOpHI B JlekapTOoBbl KOOpAMHATBI B MPOCTPAHCTBE. BEKTOpPhl B MNPOCTPAHCTBE. 1
MIPOCTPAHCTBE CnoxkxeHne M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
CxkansipHoe npousBeieHne BeKTopoB. [Ipocrelimue 3a1auyu B KOOpAMHATAX.
IpaxkTnyeckoe 3ansiTue Ne 68 KoopauHatsl 1 BEKTOPBI B TPOCTPAHCTBE 2
Tema 6.6. Conep:xanue yueOHOro MaTepuaia/npogeccuoHaIbLHO- 8/8
[TpsiMble U MIIOCKOCTH B OPUEHTHPOBAHHOE CO/lepPKAHUE:
IPAKTUYECKUX 3a7a4ax B3aumHoe pacnosnoxeHue nOpsAMbIX B IpocTpaHcTBe. IlapamnenbHoCTb 2
OpsIMOM UM TUIOCKOCTH, MapajliebHOCTh IJIOCKOCTEH, MEpIeHIUKYISIPHOCTD
IJIOCKOCTEN. Pacrosnoxenue npsMbIX M IUIOCKOCTEH B OKPYKAIOIIEM MUDPE
(mpupoze, apXUTEeKType, TeXHHKe). PemieHune mpakTHKO-OPHEHTUPOBAHHBIX
3aja4.
IpaxkTnyeckoe 3ausitue Ne 69 Pacnonooicenue npamvix u niockocmeu 8 2
OKpydHrcaroujem mupe (npupooe, apxumexmype, mextuke)
IIpakTnyeckoe 3anaTue Ne 70 Pewenue npaxmuko-opuenmupo8aHHbix 2
3a0ay
IIpakTnyeckoe 3anaTue Ne 71 Pewenue npaxmuko-opuenmupo8aHHbix 2
3a0ay
Tema 6.7. Coaepxxanue yueOHOro MaTepuaJa: 3
Pemenue 3anau. [Ipsimele n Pacnonoxenue IPSIMBIX " IIJIOCKOCTEHN B IIPOCTPAHCTBE. 1
IJIOCKOCTH, KOOPJIMHATHI U [leprnieHAUKYISAPHOCTD U NAPAJUIETBHOCTD MPSAMBIX U IIIOCKOCTEN. JlekapToBbI
BEKTOPBI B IPOCTPAHCTBE KOOpAMHATBl B IpocTpaHCTBE. BekTopel B mnpocrtpaHcTBe. CloxeHHe u
BbIUMTaHUE BEKTOPOB. Y MHOKEHHE BeKTopa Ha 4ynciyio. KoopauHaTsl BekTopa.
IIpakTnyeckoe 3ansitue Ne 72 Pemenue 3agad. [Ipsmele u 1UI0CKOCTH, 2
KOOPJIMHATHI M BEKTOPHI B TPOCTPAHCTBE (KOHTPOJIbHAS paboTa)
Paznen 7. MHOTOrpaHHHMKH M TeJIa BpallleHUs! 20 (4/4) OK 01
Tema 7.1. CoaepxaHue y4eOHOro MaTepuaJa: 3 OK 04
[Ipusma, napamnenenunesn, Kyo, | [lpusma  (HakjiOHHas, TpsMas, TpaBWiIbHas) W €€  DIEMEHTHL. 1 OK 06
MUPAMHJIA U UX CCUCHUS [Tapannenenunen. CpoiicTBa mpsMOyrosbHOro mnapamienenunena. KyoO. OK 07
ITupamuna u e€ snementsl. [IpaBunbHast nupamujaa. IIK 3.1.
IIpakTnyeckoe 3anaTue Ne 73 Ilpusma, napannenenunes, Ky0, nupamuaa u 2
UX CEYEHUS
Tema 7.2. Copaepxanue y4eOHOIro MaTepuaJa: 3
[IpaBuiibHBIE MHOTOTPAHHUKH B [lnomans TMOBEPXHOCTH MHOTOTpaHHUKOB. [Ipocteimme KoMOWHAIMN 1
KHU3HU MHOT'OT'PaHHHUKOB. BBIUKCIICHHE 3]IEMEHTOB POCTPAHCTBEHHBIX (HUTYP




(pé€6pa, nuaronanu, yrisl). [IpaBuIbHBIC MHOTOTPAHHUKH.

IIpakTnyeckoe 3ansitue Ne 74 BoluniciieHue 3J1€MEHTOB IPOCTPAHCTBEHHBIX 2
¢buryp (péopa, nuaronanu, yrisl). [I[paBuIbHbIE MHOTOTPAaHHUKHU
Tema 7.3. Conep:xanue yueOHOro MaTepuaia/npogeccuoHaIbLHO- 4
[MunuHap, KOHyC, Iap U UX OPHEHTHPOBAHHOE COePIKAHME:
ceueHus [wmaap, xonyc, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYrOBOTO 2
LWINHAPA, MPSIMOro KpyroBoro KoHyca. M3o0paxeHue Ten BpalleHHUs Ha
mwiockoctu. I[lpencraBnenne o0 yceuéHHOM KoHyce. CedeHHs KOHyca
(mapajuielbHOE OCHOBAaHUIO M IPOXOASIIEE 4Yepe3 BEpLIMHY), CEUeHUs
LWIMHIpa (mapajuleJbHO U MEPHEHAMKYJISPHO OCH), CEYEHMSIX Iapa.
Pa3Béprka nmimHapa u KoHyca.
pakTuyeckoe 3anaTHe Ne 75 Pewenue npaxmuko-opueHmupo8aHHblx 2
3a0au no ceuenusm u pazeépmkam yurunopa, konyca. Cevenus wapa
Tema 7.4. Coaepxxanue yuyeOHOro MaTepuaJia: 3
OO6BEMBI U MIOLIA N O0béM npsaMoyrosibHOro napaienenuneaa. O0vém kyba. O0bEMBI MpsMOi 1
MIOBEPXHOCTEH Tel npu3Mbl U IutnHApa. O6bEMbI nHpamuibl U KoHyca. O0bEM mapa.
IIpakTyeckoe 3ansaTue Ne 76 O0BbEMBI U TUIOIAIH TOBEPXHOCTEH TET 2
Tema 7.5. Copepxanue y4eOHOro MaTepuaia/mpopeccuoHAIbHO- 4
[Ipumepsl cummeTpuii B OPHEHTHPOBAHHOE COAEPKAHME:
npodeccun [ToHsiTHE O CUMMETPUH B IPOCTPAHCTBE (LIEHTpaJIbHAsL, OCEBas, 3epKajbHas). 2
O0o001ieHre MpencTaBIeHU O MpaBWIBHBIX MHOTOTpaHHUKaxX (TeTpasip,
KyO, OKTas1p, OJeKa’Ip, UKOCAIAP).
[Tpumepsl cuMMeTpuii B ipodeccuu.
IIpakTnueckoe 3ausitue Ne 77 Ilpumepvl cummempuii 8 npogeccuu 2
Tema 7.6. Coaepxxanue yueOHOro MaTepuaJa: 3
Pemenue 3ana4y. Muororpanuuku u | O0BbEMBI M TUTOIIAAM TOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJ BPAIIICHHUSI. 1
TeJIa BpAICHUA IIpakTyeckoe 3ansitue Ne 78 Pemenue 3agady. MHOTOrpaHHUKH M Tena 2
BparieHus (KOHTpoJbHas paboTa)
Koncyabranus 10
IIpomexyTouHasi aTTecTauus B popme IK3aMeHa 6




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JNCHUIIVIMHbI

3.1. MarepuajabHO-TeXHHYECKOe o0ecnevyeHne peaau3anuu padoyeil mporpaMmbl

Peanu3amus paboueii mporpaMMbl TUCITUTUIMHEI 0OeCTIeueHa HATMYHEM YIeOHOM ayAuTOpun
00111e00pa30BaTEIbHBIX TUCIUIUINH.

O6opynoBanue y4eOHOU ayAUTOPUU.

- y4eOHO-HarIsAHbIe TMOCOOMS (KOMIUIEKT YYEOHO-HAIUBIAHBIX TocoOui «Du3nkan,
00BEMHBIC MOJICTTH METAJUTMYECKON KPUCTAININISCKONM PEIIETKH);

- UIaKTUYECKHE MaTepuaibl (3aJaHus Uil TPAKTUYECKUX M J1abOpaToOpHBIX padoT,
TECTOBBIC 3aJ]aHUs);

- TEXHUYECKHE CpeICTBA 00y4YeHHUs (TIEPCOHAIBHBIA KOMITBIOTED);

- mporpaMMHOE OOecCledeHHe: IUICH3MOHHOE NPOrpaMMHOE OOecledeHne oOIero u
crienuanbHOro HasHaueHus Microsoft Windows, Microsoft Office Professional Plus, Zoom
(OecrmutatHas Bepcust) — cBoOoiHO-pacnpocTpansemoe [10.

3.2. UudopmannoHHoe odecnieyeHne peain3anun padoyeil nporpaMmsbl

Jlnst peanuzanuu mporpamMmbl 0011e00pa3oBaTeIbHOM JUCIUIUIMHBI OMOJIMOTEYHBIH (HOH/T
UMEET IIeUaTHbIE, JIEKTPOHHBIE 00pa30oBaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKHU

1. MaremaTuka: aiaredpa 1 Hayajia MaTeMaTH4YECKOro aHaiu3a, reomerpus. ['eomerpus. 10
- 11 knaccesl: yueOHUK A1 00111e00pa30BaTe/IbHBIX OpraHu3aluii: 6a30BbIil U yriIyOJIeHHbIH YPOBHU
/ JI. C. AranacsiH, B. @. Byry3os, C. b. Kagomues [u np.]. - 8-¢ uzganue. - Mocksa: [Ipocsemienue,
2020. - 288 c.

2. Anrebpa u Hayana MareMaTuueckoro aHanusa. 10-11 xmaccel. ba3oBeiil U yriryOaeHHBIH
YPOBHHU: YUeOHHK is1 0011eoOpa3oBarenbHbix opranuzauuit / L. A. Anumos, 0. M. Konsarus, M.
B. TkaweBa [m ap.]. - 10-e wm3a. crep. - Mocksa: Ilpocemenne, 2022. - 463 c. - Tekct:
HEIIOCPECTBEHHBIN.

3. Maremaruka. ['eomerpus. 10 kinacc: 6a30BbIi ypoBeHb: yueOHuK / A. I'. Mep3msik, 1. A.
Homupogsckuii, B. b. ITonouckuit, M. C. Sxup. - 5-e u3a., crep. - Mocksa: [Ipocsemenue, 2022. -
208 c. - TekcT: HEMOCPEACTBEHHBIH.

4. Matematuka. ['eometpus. 11 kiacc: 6a30BbIif ypoBeHb: yueOHuk / A. I'. Mep3isk, /1. A.
Hommuposckuii, B. b. ITonouckuii, M. C. Skup; pen. B. E. Ilogonbckwii. - 6-¢ u3., crep. - MockBa:
[Tpocsemenue, 2022. - 208 c. - TekcT: HeMmoCpeCTBEHHBIN.

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKHU

1. MaremaTnueckoe MOJEIUPOBAHHE B MAIIMHOCTPOSHUHU: METOJAMYECKUE YKa3aHUS IO
MPAKTUYECCKUM 3aHATHSIM M CaMOCTOSATEIbHOW paboTe Juisi OO0yJaromuxcs HaIlpaBJICHUS
noarotoBku 15.04.01 «Mammuoctpoenue» ounoit ¢opmsl o0yuenus / TUY; coct.: A. C. I'aBaes,
E. I Mmkuna. — Tromens: TUY, 2022. — 32 c. — DnekrponHas o6ubmumorexka TUY. — Tekcr:
JJIEKTPOHHBIN.

2. KoMmmbroTepHOE MaTeMaTHYeCKOe MOJCIUPOBAaHUE: y4eOHO-METOUYecKoe mocobue /
TUYVY; coct. H. b. CepeknaeBa. — Tromens: TUY, 2023. — 75 c. — DnexrponHas 6ubnuoreka TUY. —
TekcT: 2NeKTPOHHBIN.

3.2.3. NudopmanuoHHbIe pecypchl
1. Marematuka— URL: http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm - Tekcr:

JJIEKTPOHHBIN.
2. Marematuka — URL.: http://www.bymath.net/index.html - TekcT: anekTpoHHBI.
3. Jlexiuu mo Beicmiel marematmke — URL: http://www.mathelp.spb.ru/index1.htm -

TekeT: DIeKTPOHHBIN.



4. Marematuka — URL.: http://www.intuit.ru/courses.html - Tekct: 351eKTpOHHBIHA.
5. Cnam T'MA: Pemry EI'D. Maremaruka 6a3zoBoro u mpoduiasHoro ypoui. — URL:
https://mathb-ege.sdamgia.ru/ - Tekct: 31eKTPOHHBIN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB U OLCHKA PAaCKPbIBAKOTCA UYCPC3 AUCHHUIUIMHAPHBIC PE3YJIbTaThl, YCBOCHHBLIC
3HAHHUS U NMPUOOPETCHHBIC O0YYAIONIMMUCS YMEHHS, HAIpaBJCHHbIC HA (GOPMUPOBAHUE OOIIUX U
po(hecCHOHATLHBIX KOMIICTCHIIUN

PesynbraTel 00y4yeHus Iloka3aTenu OLEHKH THuI OLIEHOYHBIX MEPONIPUATUI
BJIAJICTh METOAAMU | BiaJeeT MeToAaMu | Y CTHBIN onpoc
JI0Ka3aTeNbCTB, AITOPUTMAMHU | 10KA3aTENbCTB, TectupoBanue
pelieHuss  3ahay;  yMEHue | anroputmMamu  pemieHus | Ilpakrudeckue paboTh
dbopmynupoBaTh 3ajauy; ymeet | KontponabHbie paboThl
ONpesieNIeHusl, aKCUOMBI | | (popMyIupoBaTh JIMKTaHTBI
TEOpEMBbl, NIPUMEHATb UX, | ONPEIEIECHUs, aKCUOMbI U | Pa3HOypOBHEBBIE 3aJaHUS
IPOBOJIUTH  JOKa3aTebHbIC | TEOPEMBI, NPUMEHATh MX, | KoHCIEeKThI
paccyKJIeHUs B XOJIe | IPOBOJUT JOKa3zarenbHbie | Pa3zgen 6, Temsl 6.1 — 6.5, 6.7
pEIICHUS 3a]1a4; paccyxnenus B xoze | Pazmen 7, rembr 7.1 — 7.4, 7.6
OK 01 pelieHus 3aaay;
yMETh OIIEpPUPOBATH | yMEeT OIIEpUPOBATh | Y CTHBIN ONPOC
HNOHSTUSIMU: CTENEHb YUCIA, | OHATHIMMU: crenenb | TectupoBaHue
JorapupM UUCIA; yMEHHWE | uucna, jorapudm uucina; | JleaoBbie urpsl
BBITOJIHATh BBIUHCIICHUE | YMEET BBIMONTHATE | [IpakTudeckue paboTsl
3HA4eHUN U NpeoOpa3oBaHMs | BHIYUCICHUE 3HA4YeHUM U | BeimonHeHue 9K3aMEHAIlMOHHOTO
BBIPQXXEHUI CO CTENEeHsIMU U | IpeoOpa3oBaHUs TecTa
Jgorapugmamu, BbIpakeHUi co creneHssMu | KoHTposbHbIE paboThI
npeoOpa3oBaHus IpoOHO- | 1 norapudmamu, | Pazgen 3, remsr 3.1 — 3,6, 3.8
palMOHATIBHBIX BBIpAXKEHUH; | mpeoOpa3oBaHust APOOHO-
OK 01 paloHaIbHBIX
BBIPKEHHI;
YMETh OIIEPUPOBAThH | yMEET ONEpUPOBATh | Y CTHBIN OIPOC
HNOHATUSAMM: PaLUOHAIBHBIC, | TOHATHAMMU: TectupoBanue
UppalMOHAIIbHBIE, paloHaIbHbIE, [IpakTueckue paboOThI
NIOKAa3aTeNbHbIE, CTENEHHBIE, | UPPALlUOHAIIBHEIE, Breimmonnenue 9K3aMEHALIMOHHOTO
norapudmuueckue, MOKa3aTebHbIE, TecTa
TPUTOHOMETPUUECKHE CTEIICHHBIE, KonTtposnbHble paboThl
yYpaBHEHUsST W HEPABEHCTBA, | JorapupMHUUECKUeE, Paznen 1, remsr 1.2, 1.4
UX CUCTEMBI; TPUTOHOMETPUYECKHUE Pa3nen 2, temsr 2.5, 2.6
OK 01, OK 03 ypaBHEHUS u | Pasnen 3, temnr 3.3, 3.4, 3.6, 3.8
HEPABEHCTBA, ux
CUCTEMBI;
YMETb OIIEpUPOBATH | YMEET OIIEpUPOBATh | Y CTHBIN ONPOC
MOHSITUSMU: (GyHKIUSA, | TOHIATUIMU: ¢yukuus, | TectupoBanue
HENpepbIBHAS ¢byHkuus, | HempepbiBHas  ¢yHKMs, | JleaoBbie Urpsl
MIPOU3BOJIHAS, MIPOM3BOJIHAS, [TpakTrueckue paboOTHI
nepBooOpasHas, nepBooOpazHas, Beimmonnenue 9K3aMEHALIMOHHOTO
ONpEeIETIEHHBII WHTErpaj; | ONPEACIICHHBIA WHTErpai; | TecTa
yYMEHHE HaXOJUTh | yMeeT HaxoauTh | KoHTpobHbIE paboThI
MIPOU3BOAHBIE DJIEMEHTAPHBIX | IIPOU3BOIHbIE Pasznen 2, remsr 2.3,2.4, 2.6
byHKINH, UCHONb3ys | ANeMeHTapHbIX (yHKuui, | Pasnen 3, tems! 3.1, 3.2, 3.4, 3.6, 3.8
CIIpaBOYHBIE MaTepHuallbl, | ICNIONB3ysd  crpaBouHble | Pasmen 4, temsr 4.1 — 4.10
UCCIIE0BaTh B MPOCTEHIIMX | MAaTEPUAJIbl; UCCIEIYET B
CIIyqasx byHKIIIN Ha | MPOCTEHIINX CITyJasix
MOHOTOHHOCTb, HaXOJUTh | GYHKIUHU Ha




HanOOJIBIINE ¥ HAaWMEHBIIHUE
3HaYeHUs (PYHKIHUI; CTPOUTH
rpauki  MHOTOYJICHOB  C
UCTOJIb30BaHUEM  armapara
MaTeMaTHYECKOTO  aHaJu3a,
MPUMCHSITh MIPOU3BOTHYIO
OpU  pelICHHH 33a7ad  Ha
JIBUKCHHC; pemaThb
NPaKTUKO-OPUEHTHPOBAHHBIC
3aJaud Ha HauOONbIIUE U
HaVMCHBIIME 3HAYCHUS, Ha
HAXOXXJCHUE MYTH, CKOPOCTH
U YCKOPCHHS,

OK 01, OK 07

MOHOTOHHOCTb, HAaXOIUT
HAHOOJIBIIINE H
HaMMEHBIINE  3HAYCHMS
byHKUINi; CTPOUT
rpa)Ki MHOTOYJICHOB C
HCIIOJIb30BaHHEM
armapara
MaTeMaTUYCCKOTO
aHaJIn3a; HPUMECHSICT
MIPOU3BOTHYIO npu
pelIeHUun 3a1a4 Ha
IIBIDKEHUE; pemraer
IIPAKTHKO-
OpUEHTUPOBAHHBIC 3a/Ia4H
Ha HauOOJIbIINE H
HAMMCHBIIIME  3HAYECHHS,
Ha HAXOXJICHHE IIyTH,
CKOPOCTH M YCKOPEHUS;

yMETh
TOHSATHSIMH:
byHKIHS,
byHKIIMS,
byHKIHS,
byHKIIMS,
TPUTOHOMETPUUYECKHE

GyHKIMH, oOpaTHbIe
(GyHKLMU; YMEHHE CTPOUTH
rpaduku M3Y4YEHHBIX
GbyHKLUH, UCIOJIb30BaTh
rpaduku  OpuU  U3YYEHUU
IPOLECCOB U 3aBHCUMOCTEN,
Opy  pEleHuH 3agad |3
JPYTruX y4eOHBIX NpPEIMETOB
Y 3aJlad U3 pEATbHOUN KU3HU;

OIepupoOBaTh
panmoHabHas
noKa3aTenbHast

CTEereHHast
norapudmuueckas

yMmeeT OIIepUpPOBAThH
TTOHSITHSIMH
paroHangbHas  (QyHKIUS,
nokazareiabHas (YHKIHSA,
CTETeHHAS byHKIHS,
JorapupmMuIecKas
(ynkums,
TPUTOHOMETPHYECKHE
byHKIIH, oOpaTHbIe
(GyHKIHMHA; YMEET CTPOUTH
rpaduku W3Y4YEHHBIX
byHKIHH, HCMOJIb3YET
rpaduKky TpH  U3YYCHHH
IIPOLIECCOB u
3aBUCUMOCTEH, npu
peLIeHnH 3a/1a4 U3 IPYTuX

YcTHbIN onpoc

TectupoBanue

[TpakTrueckue paboThl

Brimonnenue 3K3aMEHAIIMOHHOTO
TecTa

KoHnTponbHble paboThl

Pazgen 2, temer 2.3, 2.4, 2.6

Pasgen 3, remnr 3.1, 3.2, 3.4, 3.6, 3.8
Pasnen 4, teme1 4.2, 4.5,4.7, 4.10

BBIpaXKaTh ¢dopmynaMu | yueOHBIX TNPEAMETOB U
3aBHCUMOCTH MEXAy | 3a7a4 = M3 pealbHOM
BEJINYMHAMU; KHU3HH, BbIpa)kaeT
OK 01, OK 02 dbopMynaMu 3aBUCUMOCTHU
MEX]y BEIMYMHAMU;
YMETh pelaTh TEKCTOBBIE | YMEET pelIaTh TEKCTOBBIC | Y CTHBIH OMPOC

3a/la4¥l pa3HbIX TUIIOB (B TOM
YUCJIe Ha TPOIEHTHI, JTOIH U
4acTu, Ha JIBIXKEHUE, paboTy,
CTOMMOCTh TOBApOB U YCIYT,
HAJOTH, 3aJlayd U3 00JIacTH

yIOpaBiIeHUs]  JUYHBIMU U
CEMENHBIMU ¢buHaHCAMM);
COCTaBJISITh BBbIpaXECHMUS,
YPaBHEHHUs, HEPABEHCTBA U

HX CHUCTEMBI II0 YCIOBHIO
3aaa4u, HCCICI0BATh
IMMOJIYYCHHOC pEemICHUC u
OLICHUBATb

3ala4uu pPa3HbIX THUIIOB (B
TOM 4YMCJIC Ha IPOLCHTEHI,

JOAM M YacTW, Ha
JIBUKEHHE, paborty,
CTOMMOCTh ~ TOBAapOB U

yCIIyT, HAJIOTH, 33aJa4d U3

o0nactu yIIpaBJICHUS
JUYHBIMH U CEMEWHBIMU
¢uHaHCAMH); COCTaBIIAET
BBIpQXXEHUS, YpPaBHEHMS,
HEPABEHCTBA u ux
CHUCTEMBl 110  YCJIOBHUIO
3aJa4H, UCCIIENyeT

TectupoBanue

[lenoBsie Urpsl

[TpakTudeckue paboThI

Brimonnenune 9K3aMEHAIIMOHHOT'O
TecTa

KonTponbhbie paboThl

Pazgen 1, Temer 1.2, 1.3, 1.4

Paznen 4, rema 4.7




MPaBIOTOI00HOCTD

MOJIyUEHHOE pElIeHHE W

pe3yIbTaToB; OIICHHUBACT
OK 01, OK 06 MPaBIOTIOI00HOCTD

pe3yJbTaToB;
yMETh OTIepUpPOBAThH | yMEeT OTIepUPOBATH | Y CTHBIN OIIPOC
MTOHSTUSIMH: CpenHee | MOHATHUSAMMU: cpennee | TectupoBanue
apudMeThyecKoe, MeauaHa, | apupMeTHUIECKOE, JlenoBbie UTpbI
HanOospIllee M HaWMEHbIIee | MeAuaHa, HaubOonbmiee u | [IpakTuueckue pabOTHI
3HAYEHU, pa3Max, | HauMeHblliee  3HadeHus, | KOHTposbHBIE PabOThI
JICTEPCHs, CTaHJIApTHOE | pa3Max, mucnepcus, | Pazgen 5, remsl 5.4, 5.5
OTKJIOHEHHE YHUCJIOBOTO | CTAHAAPTHOE OTKJIOHECHHE
Habopa; yMEHHE U3BIIEKATh, | YUCIOBOTO HaOOpa; yMeeT
WHTEPIPETHUPOBATH H3BJIEKATD,
uH(pOpMAIIHIO, UHTEPIPETHPOBATH
MPE/ICTABJICHHYIO B | HHpOpPMAIIHIO,
TablMiax, Ha Jauarpammax, | MpeacTaBICHHYIO B
rpadukax, OTpaXKalollyro | Tabmumax, Ha
CBOMCTBA peaNbHBIX | TUarpamMmMax, rpadukax,
MIPOIIECCOB 51 SBIIGHUH; | OTPAXKAIOIIYI0  CBOWCTBA
MPEICTABISITh  MH(POPMAIUIO | PEATbHBIX TIPOIECCOB |
C TOMOINIbI0  TAOMWIl W | ABJIICHUM;  IPEACTABISICT

AuarpamMmm; HUCCJICA0BATh

MH(OPMALIKIO C TIOMOILBIO

CTaTUCTHYECKUE JaHHble, B | Ta0MUI U  JAMarpamm;
TOM YHCJIE C HNPUMEHEHHMEM | UCCIENYET
rpadu4ecKux  METOJOB M | CTAaTUCTUYECKHE JIaHHbIE,
AIIEKTPOHHBIX CPE/CTB; B TOM qucie c
OK 01, OK 05 MPUMEHEHUEM
rpaguecKuXx METOAO0B H
JIEKTPOHHBIX CPEACTB;
YMETh OIIEPUPOBATh | yMEeT ONEpUPOBATh | Y CTHBIN OIPOC
MIOHATUSMH: CIIy4alHBbI | IOHATUAMU:  CiydaiiHelii | TectupoBanue
ONBIT U CIy4yailHoe COOBITHE, | OMBIT 51 ciny4aitHoe | JlesoBbIe UTpBI
BEPOATHOCTD cllyyaifHOro | coObITHE, BepOSATHOCTH | [IpakTHueckue padboThb
COOBITHSI; YMEHUE BBIYMCIATH | CAydailHOro coObiTus; | KoHTponbHbie paboThl
BEPOSATHOCTh c | ymeer BBIUMCIATH | Pa3gen 5, temer 5.1, 5.2, 5.3
HCIIOJIb30BaHUEM BEPOATHOCTD c
rpadu4ecKux METOJIOB; | UCIIOJIb30BAaHUEM
IIPUMEHSATH ¢bopMynbl | TpadUYECKUX  METOMOB;
CIOXKEHMSI M YMHOXEHUS | IPUMEHSET bopMmynb
BEPOSATHOCTEH, CIIOKEHHUSI U YMHOXKEHUS
KOMOUHATOpHbIE  (AKTBI U | BEPOATHOCTEHA,
dbopMynBl  TpU  pEUICHUU | KOMOMHATOPHBIE (aKThl U
3az1ay; OLIEHUBATH | GOPMYNBl TpU pEIICHUH
BEPOSATHOCTH peaybHBIX | 3a/1a4; OLICHUBAET
COOBITHI; 3HAaKOMCTBO CO | BEPOATHOCTH  pealIbHBIX
CIIy4alHBIMH  BEJIMYMHAMU; | COOBITHI;  3HaKOM  CO
YMEHHME NPUBOIAUTH IPUMEPHI | CIydallHBIMU
MPOSIBJICHUS 3aKOHA OOJIBIINX | BETMYUHAMU; yMeeT
qyuceal B INPUPOAHBIX U | IPUBOJIUTH IIPUMEPBI
OOLIECTBEHHBIX SBJICHUSX; MPOSIBIICHUS 3aKOHa
OK 01 (§1031918170:¢ qucen B
MIPUPOIHBIX u

06H.[CCTB€HHLIX SIBJICHHUAX,




YMETb OIIEpUPOBAThH
HNOHATUSMM: TOUKA, MpsAMasd,
IUIOCKOCTh,  IPOCTPAHCTBO,
JIBYI'PaHHBIN yrolL,
CKPEILMBAIOIINECS — IPSIMBIE,
[1apaJUICIbHOCTD u
NEPIEHIUKYJIIPHOCTD

IPSAMBIX U IUIOCKOCTEH, yroJl
MEXIYy  IOpSIMBIMH,  YTIOJl
MEXIY IpsAMON U
IUIOCKOCTBIO, YIOJl  MEXIY
IIJIOCKOCTSIMU, PAaCCTOSIHUE OT

TOYKH 70 IUIOCKOCTH,
paccrosiHnue MEXIY
IPSIMBIMU, paccTosiHue
MEXY IJIOCKOCTSIMU;

OK 01, OK 05

ymeeT
TOHSITHSIMH

npsimas,
MIPOCTPAHCTBO,
JIByrpaHHbIN
CKpEIIMBAIOIINECS
npsiMble, MapaiebHOCTD
U NEePIeHAUKYIIPHOCTh
OpsIMBIX U TJIOCKOCTEH,
YroJd MeXAy MpsSMbIMU,
yrol MEXIy MpsSMOi H
IJIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PACCTOSTHHE
OT TOYKHU JO IUIOCKOCTH,
paccrosiHue MEXTY
MPSIMBIMH, paccrosinue
MEX 1y TIIOCKOCTSIMH,

OTIepUPOBATH
TOYKa,
IJTOCKOCTb,

yron,

YcTHbIi onpoc

TectupoBanue

[TpakTrueckue paboThI

Brinonnenue 9K3aMEHALIMOHHOTO
TecTa

KoHTponbHbIe paboThI

JIMKTaHTHI

Pa3zHoypoBHEBbIE 3aaHUA
KoHcnekTsl

Pasnen 6, Temur 6.1 -6.7

-yMEHHUE HCIOJIb30BaTh IpU

YMCET HUCHOJB30BATH IIpU

VYerHbli onpoc

pelieHnr 3a7ad HM3y4YeHHBIC | PEIICHUU 3anau | TectupoBanue
(dakTbI u TEOpeMbl | m3ydeHHele  ¢akTel ¥ | [IpakTHueckue paboThI
IUTAHUMETPHH; yMEHHE | TeopeMbl  TlaHuMmeTpuu; | Paznmen 6, remsr 6.1 — 6.7
OLICHUBATh pa3mepsl | ymeer ornieHuBath | Paznen 7, temur 7.1 — 7.6
00BEKTOB OKPY>KaIOIIIETo | pa3Mepsl 00BEKTOB
MUDA; OKpYKaroIlero Myupa;
OK 01, OK 05
yYMETh OIIEPUPOBATh | yMEeT ONEpUPOBATh | Y CTHBIN OIIPOC
MOHITUSIMH: MHOTOTPAaHHUK, | IOHATHSIMHU: TectupoBanue
ceueHue MHOTOTpaHHHKA, | MHOTOTpaHHUK, cedeHue | [IpakTuyeckue paboThl
KyO, napasuieJienunes1, | MHOTOTpaHHUKA, Ky0, | Brimonnenue 9K3aMEHAIIMOHHOTO
npusMa, nupamuja, Gurypa u | napajuiesenunesa, npusMa, | Tecra
MIOBEPXHOCTH BpalleHus, | nupamuna, ¢urypa u | KoHTposibHble paboThl
LHWIMHJP, KOHYC, IIap, cepa, | MOBEPXHOCTh  BpalleHus, | JJUKTaHThI
ceueHHst (GUrypsl BpallleHus, | UIMIMHIP, KOHYC, wIap, | PasHOoypoBHEBbIe 3a1aHMs
IJIOCKOCT, Kacatomasics | cepa, ceueHuss ¢urypsl | KoncrekTsl
chepbl, UWIMHApPA, KOHYCa, | BpallleHUs, IUIOCKOCTh, | Pazgen 6, Temsl 6.1, 6.2, 6.6
TJI01A T MMOBEPXHOCTH | Kacaroascs cdepsl, | Pasmen 7, remer 7.1 — 7.6
NUPAMUJIbI, TPU3MBI, KOHYCa, | LIAIMHIPA, KOHYCa,
HWIMHJpA, IUIOMaas cdepsl, | IIom@anb  MOBEPXHOCTH
00BEM KyOa, | mMpamMHIbL, MIPU3MBI,
PSIMOYTOJIBHOTO KOHYyca, HWINH]pA,
napajuleJenunena, wiomaab cdepbl, 00bEM
MUPaMU/IbI, IpU3MBL, | Ky0a,  NPSMOYTOJIBHOTO
LWIMH]Ipa, KOHYCa, 111apa; napajuleJenunena,
OK 01, OK 03 MApaMU/JIbI, IIPU3MBI,

LWIMH]Ipa, KOHYca, 111apa;
yMEHUe n300paxkaTh | yMeeT nu3zobpaxatsb | [IpakTnueckue paboTbl
MHOTOTpaHHUKHU U | MHOTOTPaHHUKHU u | Bemmonnenue 9K3aMEHALIMOHHOTO
MOBEPXHOCTU BpAlICHMs], HMX | IOBEPXHOCTH BpaIlEHUS, | TeCTa
CeueHHsI OT PYKH, C TIOMOIIBIO | UX CeYeHUs OT pykH, ¢ | KoHTposbHbIe paboThI
YEpTEKHBIX MHCTPYMEHTOB U | IOMOIIBIO yepTexXHbIX | Pa3HOypOBHEBbIE 3a1aHUS
AIIEKTPOHHBIX CPEICTB; | UHCTPYMEHTOB n | Koncrnektsl
yMEHUe pacno3HaBaTh | ANEKTPOHHBIX cpencts; | Pasnen 6, temsl 6.1, 6.2, 6.6
CUMMETPHUIO B IPOCTPAHCTBE; | YMEET pacrio3HaBath | Pa3nen 7, temsr 7.1 — 7.6




YMCHHE pacrno3HaBaTh | CAMMETPHIO B
IIPaBUJILHBIE IIPOCTPAHCTBE; yMeeT
MHOTOTPaHHUKH; pacrno3HaBaTh
OK 01, OK 03 IIPaBUJIbHBIE
MHOT'OTPaHHUKU;
YMETh OIIEPUPOBAThH | YMEET OIIEpUPOBATh | Y CTHBIN OIPOC
HNOHATUAMM:  JABWXKCHME B | IOHATUAMU: JBIKeHHE B | [IpakThueckue paboTh
IIPOCTPAHCTBE, ot00HBIE | IPOCTPAHCTBE, MMON00HBIE | Bhimonnenue 9K3aMEHALMOHHOT O
¢burypel B IPOCTPAHCTBE; | GUIypbl B INPOCTPAHCTBE; | TECTa
UCIIOJIB30BaTh OTHOLICHUE | UCIIOJIb3YeT  oTHoweHue | KoHTposibHbIE paboTh

IJI0aei TOBEPXHOCTEH U
00beMOB  MMOJOOHBIX  (uryp

Ioniazei MOBEPXHOCTEH
n 00BeEMOB  IOHOOHBIX

Pa3noypoBHeBbIC 3a1aHUs
KoHcriekThl

P PEIICHUH 3a/1a4; buryp mnpu  pemenun | Pazmen 6, remsr 6.1 — 6.7
OK 01, OK 07 3a1ad; Pasnen 7, temobr 7.1 — 7.6
YMETb BBIUUCIIATH | yMEeT BbIUKCIATH | TectupoBaHue
FEOMETPUUYECKHE  BEJIMYMHBI | TEOMETPUUYECKUE [TpakTudeckue paboThI
(nmuHA,  yroi,  IUIOIIAAb, | BEIMYMHBI (AJIMHA, Yrodi, | BeimonHenue 9K3aMEHAIIMOHHOTO
00BeEM, IUIOLIAJb | MJIOIIAb, 00BeM, | TecTa
MOBEPXHOCTH), UCIONB3YS | IUIOUIab MoBepxHOcTH), | KoHTponbHbIe paboTh
U3YYCHHbIE  (OPMYJIBI W | UCIIOJIB3YS u3yuyeHHele | PasnHoypoBHEBbIE 3a1aHUs
METO/IBI, (bopMyIbI U METOIBI; Pazgen 6, remsl 6.4, 6.5, 6.6, 6.7
OK 01, OK 07 Pasnen 7, rembr 7.1 — 7.6
YMETh OIEepPUPOBATH | yMEET orepupoBath | TectupoBaHue
MOHSATUSMU: TPSMOYTOJIbHAS | TOHSATUSMU: [TpakTdeckue paboThI
cucrtema KOOpAMHAT, | IpsiMoyroibHast cuctema | KoHTponbHbIe paboThl
KOOPJMHATBHl TOYKH, BEKTOp, | KOOPJIUHAT, KOOpJAWHATHI | PasHOYpOBHEBBIC 3aaHUs
KOOPJUHATHI BEKTOpA, | TOUKH, BeKTOp, | KoHcmekThl
CKaJsIpHOE  IPOU3BEACHUE, | KOOPAUHATHI BeKTOpa, | Pa3nen 6, Temsl 6.5, 6.7
yrol  MEXIy BEKTOpaMH, | CKalIpHOE MPOU3BEICHUE,
cymMma BEKTOPOB, | YTOJI MEXIy BEKTOpaMHU,
MPOU3BEJICHUE BEKTOpa Ha | cymma BEKTOPOB,
YHUCJI0; HAXOJUTh C TTIOMOIIBIO | TPOU3BE/IEHNE BEKTOpa Ha
M3Y4YEHHBIX dbopMyn | yucno; HaxoJIUT c
KOOPIUHATHI CEPENIUHBI | TOMOIIBIO M3Y4YEHHBIX
OTpe3Ka, paccTosiHhEe Mexay | hopmyn KOOPJAMHATBI
JIBYMSI TOUKaMU; CepeIMHBI OTpe3Ka,
OK 01, OK 03 pPacCTOSIHUE MEXIY IBYMs

TOYKAMU;
yMETh BBIOHMpATh | yMeeT BbIOMpATH | JlenoBbIe UTPHI
MTOAX O/ISIIIAN M3YYEHHBIN | moaxoAsamuid u3ydeHHbld | [IpakTuyeckue paboThl
METOJ JUIsl pelleHus 3ajgadd, | MeTon  ans  perienus | KoHTponsHbIe paboTh
pacro3HaBaTh 3a/1auu, pacrnio3HaBaTh | PasHoypoBHEBBIE 3aaHUS
MaTemaruueckue ¢akThl U | MaTemMatnueckue (axtel u | Paznen 1, temsr 1.1, 1.3, 1.4

MaAaTeéMaTH4YC€CKUE MOJICIN B
MMPpUPOAHBIX U 06IJ_[CCTBCHHLIX
SABJICHUSAX, B HUCKYCCTBC;

MaTeMaTHYeCKUEe MOJISTH
B MIPUPOTHBIX u
OOIICCTBEHHBIX SIBICHUSX,

Paznen 3, tema 3.7
Paznen 4, rema 4.7
Paznen 5, rema 5.2

YMEHME NPUBOIAUTH IPUMEPHI | B UCKyCcCTBe; npuBoauT | Paznen 6, rema 6.6
MaTE€MaTUYeCKUX OTKPBITHH | IPUMEPHI Paznen 7, remsr 7.3, 7.5
POCCUMCKOM M MHUPOBOHM | MaTEMaTUYECKUX
MaTEeMaTUYECKON HAyKH OTKPBITUM POCCUHCKOW M
OK 01 MHUPOBOH

MaTEMaTUYeCKON HAyKH
YMETh OIIEPUPOBATH | YMEET OIIEpUPOBATH | Y CTHBIN OIIPOC




TIOHSTHSIMH: TOXKIECTBO,
TOXKIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, cucrema

MOHATUSIMH:  TOXKAECTBO,
TOXKJIECTBEHHOE
npeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO,

TectupoBanue

[TpakTuyeckue paboThI

BemmonHenne  3K3aMEHAIIMOHHOTO
TecTa

YpaBHEHUH W HEPAaBEHCTB, | cucteMa ypaBHeHH U | KoHTponbHbBIE paboThI
PaBHOCHUIILHOCTD YPaBHEHH, | HEPABEHCTB, Pa3HoypoBHEBBIC 3a/1aHUs
HEpPaBEHCTB u CHUCTEM, | PABHOCWJIBHOCTb Paznen 1, rema 1.4
palMOHAJIbHBIE, ypaBHEHUH, HepaBeHCTB U | Pa3gen 2, temnl 2.2, 2.5, 2.6
UppalMOHAIBHEIC, cucTeM, pamnuoHanbHble, | Pa3zaen 3, temsl 3.3 - 3.6, 3.8
MoKa3aTelIbHbIe, CTENEHHbIE, | HPPALMOHAIBHEIE, Paznen 4, tema 4.2, 4.7
norapudmuueckue, MOKa3aTebHbIE,
TPUTOHOMETPUYCCKHE CTCTICHHBIE,
YpaBHEHHUS, HEPaBEHCTBA U | JIorapu(pMHUUECKHeE,
CUCTEMBI; YMETh  pEIlaTh | TPUTOHOMETPHUYECKUE
YpaBHEHHUS, HEPABEHCTBA U | ypaBHEHUS, HEpPaBEHCTBA
CUCTEMBI C MOMOIIBIO | U CHCTEMBI; yMEET peliaTh
pa3IMYHBIX MPUEMOB; pEIIaTh | ypaBHEHUS, HEpPaBEHCTBA
YpaBHCHHS, HEPABCHCTBA W | M CHUCTEMBI C TIOMOIIBIO
CUCTEMBl C  TMapaMeTpOM; | Pa3IMYHBIX MIPUEMOB;
MPUMCHSITh YpaBHEHUS, | pemiaeT YpaBHEHUS,
HEPAaBEHCTBA, MX CHUCTEMbl | HEPABEHCTBA U CHUCTEMBI C
TUTSt pEUICHUS | TapaMeTpoM; TMPUMEHSET
MaTeMaTUYeCKUX 3a/lad U | ypaBHEHHUs, HEPaBEHCTBA,
3a/1a4 u3 Pa3MYHBIX | UX CHCTEMBI JUUIS PEIICHUS
obrnactell HaAyKd U pealbHOW | MAaTEeMaTHUECKUX 3a1ad U
JKU3HU; 3aJja4 = M3 PasUYHBIX
OK 02 oOnacreit HayKu u

peaJbHON KU3HU,
YMETb CcBOOOJHO | yMeeT cBOOOAHO | YCTHBIN Ompoc
OTIepUPOBATH TMOHATHSIMH: | OTIEPUPOBATh TMOHATHAMU: | TecTupoBaHUE
IBUKEHHE,  MapauleNbHBINA | IBIKEHUE, mapamienbHbiil | [IpakTudeckue paboTs
MEPeHOC, CHUMMETPHUS  Ha | IEPEHOC, CHMMETpHsS Ha | BeimonHeHue 9K3aMECHAIIMOHHOTO
TJIOCKOCTH M B IPOCTPAHCTBE, | MIOCKOCTH u B | TecTa
MOBOPOT,  MPeoOpa3oBaHME | MPOCTPAHCTBE, IMOBOPOT, | KOHTpoIBHBIC pabOTHI
noo6us, moio0HbIe PUTYPHI; | TpeoOpa3oBaHue MOA0OUs, | JJMKTaHTHI
YMETh paclo3HaBaTh PaBHBIC | MOAOOHBIC (DUTYPHI; PazHoypoBHEBBIC 3a/1aHUS
U Moa00HbIE (UTYPBI, B TOM | yMEET pacnio3HaBaTh | KoHCTIEKTHI
YHUClie B IPUPOJIC, UCKYCCTBE, | paBHbIe ©  1oa00HBIe | Pasmen 6, Temsr 6.1 — 6.7

aApXUTEKTYPE; ¢urypel, B ToM uucie B | Pazgen 7, remer 7.1 — 7.6
OK 02 IIPUPOE, HCKYCCTBE,

aApXUTEKTYpE;
YMETb UCIIOJIb30BaTh | yMEET UCIIOJIb30BaTh | Y CTHBIN OMpocC
reOMEeTpUYECKUEe OTHOLICHHUS, | TeOMETPUUYECKHE TectupoBanue
HaXOJUTh  TEOMETPHUYECKHE | OTHOIICHUS, HaxonuTh | [IpakTrueckue paboTHI
BEIMYMHBI  (UIMHA,  YroJ, | FEOMETpUYECKHe BeinmonHenne  9K3aMeHAIIMOHHOTO
IJIOIIA/b, 00BeMm) NpH | BEJIMYUHBI (IJIMHA, YTOJI, | TEeCTa
pelIeHnH 3aja4 M3 JIPYTHX | miomanb, o0beM) 1pu | KoHTposnbHbIe paboThl
y4eOHBIX TPEeIMETOB W W3 | PEHICHWH 3ajad U3 ApYyrux | JAMKTaHTsl
peasbHOM JKU3HU; y4eOHbIX MpeaMeToB U U3 | PasHOypoBHEBBIE 3a1aHus
OK 02 peanbHOU KU3HU, KoncnekTst

Pasnen 6, rema 6.6
Paznen 7, remur 7.3, 7.5

yYMETh CBOOOJTHO

yMeeT CBOOOTHO

Y CTHBIN olIpoc




OINEpUPOBATH MOHATUSIMU: | ONlepupoBaTh MOHATUAMU: | TecTupoBaHue

CTETIeHb c LENbIM | CTETCHb c nensiM | [IpakTuyeckue paboThl
HoKa3aTeseM, KOPEHb | TIOKa3aTeNeM, KOpEeHb | BplloHEHNe  9K3aMEHaIlMIOHHOIO
HaTypaJIbHON CTEIEHH, | HaTypAJIbHON CTEIICHH, | TeCTa

CTENIEHb C PALMOHAIBHBIM | CTENEHb C palMOHalIbHBIM | KOHTpOsIbHBIE paObOTHI
[IOKa3aTeleM, CTENeHb ¢ | [I0OKa3aTeleM, CTeleHb cC | Pa3HOypOBHEBbIE 3a1aHUs
NEUCTBUTEILHBIM NEUCTBUTEILHBIM Pazgen 2, temnr 2.1, 2.2, 2.6
(BEIIECTBEHHBIM) (BEIIECTBEHHBIM) Paznen 3, remsr 3.1 — 3.8
HoKasaTeseM, jorapudM | mokasareneMm, Jorapupm

qucila, CHUHYC, KOCHHYC U | YHMCJIa, CUHYC, KOCUHYC U

TaHI€HC IIPOM3BOJIBHOTO | TAHTE€HC ~ IPOU3BOJIEHOTO

qHCIIa; YHCIa;

OK 04

YMETb CBOOOJHO | yMeeT cBoOoHO | TecTupoBaHue
OIepUPOBAThH HOHATHAMM: | OlepupoBaTh MHoHATUAMU: | [IpakTHueckue paboTb
rpaduk ¢GyHkuu, oOpartHas | rpaduk ¢ynkuunu, | Beimonnenue 9K3aMEHALIMOHHOTO
byHKIMS, KOMITO3HITUS | 0OpaTHas byHKIUs, | TECTa

GyHKIMH, JIMHENHas | KOMIIO3ULINS ¢ynkuuii, | KontposnsHsie paboTh
byHKLu, KBaJpaTU4HAas | JIUHEHHas ¢ynkuus, | PasHoypoBHEBbIe 3a1aHMs
GyHKIMS, CTeTeHHas | KBaaparuyHas QyHkuus, | Pasmen 2, remsl 2.3, 2.4, 2.6
byHKIISA c uensiM | creneHHas  ¢ynkuus ¢ | Pazgen 3, temsr 3.1, 3.2, 3.4, 3.6, 3.8
MIOKa3aTeleM, LEJIbIM [IOKa3aTesem,

TPUTOHOMETPUUYECKHE TPUTOHOMETPUUYECKHE

GyHKIMH, oOpatHble | QyHKIHH, oOpatHble

TPUTOHOMETPUUYECKHE TPUTOHOMETPUUYECKHE

GyHKIMM, TOKa3aTenbHas U | QYHKIUH, IOKa3aTesbHas

norapudmuueckas (GyHKUUU; | U JorapupmMudecKas

YMETh  CTPOUTH  TpaduKu | GYHKIUHU; YMEET CTPOUTH

byHKIMH, BBITIOJIHATH | TpaduKu byHKIHH,

npeoOpa3oBaHus  TpaUKOB | BHIIOJIHSIET

byHKLIUH; npeoOpa3oBaHus

OK 04 rpadukoB QyHKINIA;

yMETh UCIIOJIb30BaTh | yMEeT ucnonb3oBathk | TectupoBaHue

rpapuku  QyHkumid  and | rpapuku yHkumid s | [Ipaktudeckue paboTsl
U3y4yeHHs ~ TPOLECCOB M | U3ydyeHus mporeccoB U | KoHTposbHbIE pabOThI

3aBUCHMOCTEH TIPU pEUICHUHU
3aJa4 M3 JpYrux y4eOHBIX
IIPEAMETOB U U3 pealbHOU

3aBUCUMOCTEN npu
pELICHUH 3a/1a4 U3 IPYTrUx
y‘Ie6HBIX npeaMeToB U U3

Pa3zHoypoBHEBbIE 3a1aHUS
Pasnen 3, rema 3.7

KHU3HH, BBIpa)KaTh | peabHOU KHU3HH;

bopmymamMu 3aBHCUMOCTH | BBIpaXKaeT bopmynamu

MEXy BEIMYMHAMU; 3aBUCUMOCTH MEXTY

OK 04 BEJIMYMHAMU;

CBOOOJTHO OIIepUpOBaTh | CBOOOHO onepupyet | TectupoBanue

TIOHSTUSIMH: YETHOCTh | TIOHSATHSIMH: 4yeTHOCTh | [IpakTndeckne paboThI

(GyHKLIMH,  MEPUOAWYHOCTH | QYHKIMM, MEPUOAUYHOCTh | BhIMoIHEHHe  3K3aMEHalMOHHOTO
GyHKIMHM,  OrpaHUYEHHOCTH | QYHKIIUH, TecTa

byHK1HN, MOHOTOHHOCTH | OTPaHHYEHHOCTb KonTtpomnbHbie paboThl

byHKINN, AKCTpeMyM | QYHKIIMH, MOHOTOHHOCTH | PasHOypOoBHEBBIC 3aaHUs
¢ynkuuu, Haubonbmiee U | QyHKIHH, skcTpemyM | Pasnen 2, temsl 2.3, 2.4, 2.6
HanMeHbIIIee 3HaueHus | GpyHkumu, Hambonbmee u | Pasmen 3, temsr 3.1, 3.2, 3.4, 3.6, 3.8
GyHKIMUM Ha TPOMEXKYTKe; | HauMeHbliee  3HaueHus | Pasnmen 4, tems1 4.2, 4.4 — 4.7, 4.10
yMETh MPOBOJIUTH | PYHKIIMH Ha MTPOMEKYTKE;

uccieioBaHue QyHKINH;

YMCCT IIPOBOIUTH




OK 04 ncciaeaoBanue GyHKINH,

YMETh UCTIONIb30BaTh | yMEeT UCTIONB30BaTh | TecTupoBaHue

CBOMCTBa " rpaduku | cBoiictBa W rpaduku | [IpakTuyeckue padoThI
bynkumii g pemeHus | pyHknouii  gns  pemenust | KonTposibHbIE pabOTHI
YpaBHEHUU, HEPABEHCTB U | YpaBHEHMI, HEpaBEHCTB U | JIMKTaHTHI

3a1a4y C napameTpamy; | 3a1a4 ¢ napamerpamu; | PazHoypoBHEBbIE 3a/1aHUS
HU300paxKaTh Ha | u300paxaet Ha | Pa3gen 2, temsl 2.5, 2.6
KOOPJAMHATHOU IJIOCKOCTH | KOOpJIMHATHOM TiockoctH | Paznmen 3, temsr 3.3, 3.4, 3.6, 3.8
MHO>KECTBa pelIeHnud | MHOXKEeCTBa pelieHui

YpaBHEHUM, HEPABEHCTB U UX
CUCTEM;

YpaBHEHUM, HEPABEHCTB U
UX CUCTEM;

OK 04
YMETh OIIEPUPOBATh | yMEET OIlepUpOBaTh | Y CTHBIN onpoc
NOHATUSIMM:  OIIpPENEJICHME, | IOHATUAMU: onpezeneHue, | TectupoBanue
aKcuoMa, Teopema, | akCUOMa, teopema, | I[IpakTuyeckue paboTel
CJIEJICTBUE, CBOIICTBO, | CIIEJICTBUE, CBOICTBO, | BbloslHEHHE  HK3aMEHALIMOHHOTO
OpU3HAK,  JIOKa3aTeJIbCTBO, | IPU3HAK, J10KA3aTeIbCTBO, | TECTa
PaBHOCHJIbHBIE paBHOCUJIbHBIE KoHnTponbHble paboThl
(bOopMyIHUPOBKH; yMeTh | (OpMYIHPOBKHY; ymeeT | Pa3HOoypoBHEBbIE 3a1aHUS
dbopmymupoBatk oOpatHOoe U | opMylIupoBathk oopatHoe | Pa3men 6, Temsl 6.1 — 6.7
HPOTUBOIOJIO0KHOE u npoTtuBonosoxHoe | Paznen 7, remst 7.1 — 7.6
YTBEpXKICHHE, NPUBOJUTH | YTBEPKACHUE, MPHUBOAUT
OpUMEpPbl M KOHTPIIPUMEPSI, | IPUMEPHI u
HCII0JIb30BaTh METOJ | KOHTPIIPUMEPHI,
MaTeMaTHYECKOW HWHAYKIUH; | UCIOJIb3YET METOA
IPOBOAMTH  JIOKA3aTeIbHbIE | MATEMATUUECKOMN
paccyXIeHHUs MpH PELICHUH | UHIYKIHHU; HIPOBOJUT
3azad4, OLICHUBATh | JI0Ka3aTeIbHbIC
JIOTMYECKYI0  MPaBWIBHOCTh | PACCYXJIEHUS npu
pacCyXIeHHUI; pemeHnmn 3ajad4,
OK 06 OLICHUBACT  JIOTUYECKYIO

NPaBUIHHOCTD

pacCyKJCHUH;
YMETb CcBOOO/HO | yMeeT cBoOoaHO | TectupoBaHue
OIIepUPOBAThH HOHATHAMM: | OllepupoBaTh NoHATUAMHU: | [IpakTHueckue paboTbI
MOCJIEI0BATENbHOCTD, M0CJIEI0BATENbHOCTD, KoHTponbHbIe paboThl
apupmMeTHueckas apupmMeTHuecKas Pasznen 1, rema 1.4
porpeccusi, TeoMeTpudeckas | mporpeccus, Paznen 3, rema 3.1
nporpeccus, 0OECKOHEUHO | reoMeTpuIecKas
yObIBarolasi reoMeTpuyeckas | mporpeccus, OECKOHEUYHO
nporpeccusi; yMeTh 3ajJlaBaTh | yObIBaroas
MOCJIEZI0BATENbHOCTH, B TOM | FeOMeTpHUYecKas
qucie c MIOMOUIBIO | IPOrPECCUs; yMeeT
PEKYPPEHTHBIX (HOPMYIT; 3aJaBaTh
OK 06 MOCIIEIOBATCIIbHOCTH, B

TOM YHCIE€ C TOMOIIBIO

PEKYPPEHTHBIX (HopMyIT;
yMETh BBIOMpATh | yMEeT BbIOUpaTh | [IpakTHueckue paboThI
HOAXOAALIMM ~ MeTOA I | MOAXOJAIIMN MeToA i | BelmomHeHne — 3K3aMEHallMOHHOTO
pellieHus 3aaul; MOHUMaHHUE | peIIeHUs 3aauy; | Tecta
3HAYUMOCTH MAaTE€MaTUKH B | TOHUMAET 3HaYMMOCTh | KoHTposbHBIE paboThI
U3y4eHUH  TPUPOAHBIX ¥ | MATEMAaTHUKH B W3Yy4eHUH | Pa3HOypOBHEBEIE 3aaHMUS
OOIIECTBEHHBIX MPOLIECCOB M | MPHUPOJHBIX u | Pasnen 1, remnr 1.3, 1.4




SIBIICHUIA; YMETH | 0OIIECTBEHHBIX Pazgen 3, Temnr 3.7, 3.8
pacrno3HaBaTh  INpOSIBIEHME | IpolleccoB W siBieHUil; | Paznen 4, rema 4.7
3aKOHOB  MaTE€MaTUKH B | yMEET pacno3HaBath | Pazgen 5, tema 5.2
UCKYCCTBE, YMETh IPUBOJUTH | IIPOSIBICHUE 3akoHOB | Pa3nen 6, Tema 6.6
MpUMepbl  MaTEMAaTHMYECKHX | MaTEeMaTUKU B HCKyccTBe, | Paznmen 7, temul 7.3, 7.5
OTKPBITMM  POCCHMCKOM U | yMeeT [IPUBOJUTH
MHUPOBOM  MaTeMaTH4eCKOH | MPUMEpPHI
HayKH; MaTEMaTHYECKHUX
OK 06 OTKPBITUA POCCUHCKON U

MUPOBOU

MaTeMaTHUYECKOI HAYKU;
NPOM3BOIUTH  pacyeThl IO | MPOU3BOAMT pacdeThl 1o | [IpakTHueckue padboThI
OTIpPEICNICHUI0 ONTUMAJIbHBIX | OMPEIEICHUIO KonTponbHbie paboThl
METO/I0B BOCCTAHOBJIEHMSI | OITUMAJIbHBIX ~ METO/0B | PasHOypoBHEBBIE 3a1aHUs
paboTOCIIOCOOHOCTH BOCCTAHOBJICHUS Pazgen 1, remsr 1.3, 1.4
IIPOMBIIIJIEHHOTO paboTOCTIOCOOHOCTH Pa3nen 3, remsr 3.7, 3.8
000pynOBaHus; MIPOMBIIIJICHHOTO Paznen 4, rema 4.7
IIK 3.1 o0opynoBaHus Pa3nen 5, rema 5.2

Pazgen 6, Tema 6.6
Paszgen 7, temnr 7.3, 7.5
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