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1. MACHOPT PABOYEM [TIPOI'PAMMBI YYEBHOI'O NPEIMETA
OYVYII1.13 MaremaTuka

1.1. O6aacTh npuMeHeHHs padoueii MporpaMMbl

Pabouass mporpamma oOmieoOpazoBarensHoro ydebnoro mpemmera OVIL.13 MaremaTtuka
npelHa3HayeHa JUIsi  M3y4eHUs  MaTeMaTUKH B MPOQECCHOHANBHBIX 00pa30BaTEIbHBIX
opraam3amusax CIIO, peamm3yromux o00pa3oBaTeNbHYIO TPOTPAMMy CpPEIHEro  OOMIEeTo
o0pa3oBaHMs B Ipe/eiax OCBOCHHSI OCHOBHOM Npo¢eCcCHOHaIbHOW 00pa30BaTeIbHON MPOTrpaMMbl
CIIO (OIIOII CIIO) na ©6a3e OCHOBHOrO o0Omero oOpa3oBaHUS TPU MOJATOTOBKE
KBATH(UIIMPOBAHHBIX paboumx, ciayxkamux 23.01.09 MammHHCT JIOKOMOTHBA, BXOJSIICH B
YKpYIHEHHYI0 Tpynny crnenuansHocreit/mpodeccun 23.00.00 TEXHUKA u TEXHOJIOTI'US
HA3ZEMHOI'O TPAHCIIOPTA.
1.2. Mecro mpesMeTra B CTPYKType OCHOBHOIl mNpodeccHoHa/bHO 06pa3oBaTe/IbHOM
nporpammsl: npeamer OVIL.13 Maremarrka BXoauT B mpoduiibHbIE 0011€00pa3oBaTelibHbIC
yueOHbIE IPEIMETHI.

1.3. llesn npeameTra — TpeGoBaHusl K pe3yJabTaTaM OCBOEHHUS MpeaMeTa;

Llenp mpeamera: cojep)aHUe Tporpammbl oOmeodpa3oBatenbHoro mpenmera OVILL 13
MaremaTrka HampaBlICHO Ha JOCTIKEHHE pE3YyJIbTaTOB €€ H3Y4YCHHUS B COOTBETCTBHH C
tpeboBanusimu ®I'OC COO ¢ yuerom nmpodeccuonansHort HanpasieHHocTH PI'OC CIIO.

HnaHpreMme PE3YIbTAaThI

OoCBOCHHMSI 0OmeoOpazoBaTenpbHoro mnpeamera OVIIL13

Marematuka B coorBerctBuu ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO, dopmupoBaHue u
pa3BUTHE OOMIMX KOMITCTSHIIHHI:

O6mue [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH O6mue JlucuunnuHapHbie
OK 01 Beibupars B wactu TpynoBOro BOCHUTaHHUS: - | -BJIAJIETh METOJIaMH JI0KA3aTEeIbCTB,
CIOCOOBI pelIeHHs] | TOTOBHOCTh K TPYIy, OCO3HAHHE | aifOPUTMAMM  peIIeHus  3a7ad;  yMEHHue
3a1a4y LEHHOCTHU MacTepcTBa, | GopMynMpoBaTh  ONpPENEICHUS, AKCUOMBI U
npodecCuoHaNnbHO | TPydONto0ue; - TOTOBHOCTh K | TEOPEMBI, MIPUMEHSITh ux, POBOJIUTH
1 1edaTenbHOCTU AKTHBHOMN JEeSITEIbHOCTU | 1OKA3aTelbHbIE PACCYXACHUS B XOJAE PELICHUS
OPUMEHUTEIBHO K | TEXHOJIOTUYECKOW U COIMANIbHOM | 3a7a4; - yMETh ONEpUPOBATH MOHITHSIMH: CTEIICHb
Ppa3IU4YHBIM HAIpPaBJIEHHOCTH, CIOCOOHOCTH | uMcia, JorapudM YuCIa, yMEHHUE BBIOJIHATD
KOHTEKCTaM UHUIMMPOBATh, IUIAHUPOBATH U | BBIUMCIIEHHWE 3HA4YeHUM UM mpeoOpa3oBaHUs

CaMOCTOATCIIbHO BBINIOJHATD TAKYHO
ACATCIIBHOCTD, - HHTEpEC K

Ppa3IU4YHbIM chepam
npodecCUOHAIBHON JesTEeIbHOCTH,
OBnanenue YHHUBEpCATbHBIMU
y4eOHBIMU MI03HABATEJIbHBIMU
JENCTBUSMU: a) 0a3oBbIe
JIOTHYECKHe necTBus: -
CaMOCTOSITENIbHO (POPMYJINPOBATH U
aKTyaJIu3MpoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBIIMBATh CYIIECTBEHHBII
NpU3HAK WJIM  OCHOBaHHUS  JUIA
CpaBHEHMs, KiaccU(UKaUU U
0000mICHUS; - OMpEeAeNaTh IeNn
NesITebHOCTH, 3aaBaTh
mapamMeTpl W KpUTEpUH  UX
JOCTH)KEHUS;

- BBIBJISITb 3aKOHOMCPHOCTH U
IMPOTHUBOPCUUA B PAaCCMATPUBACMBIX
SABJICHUAX; - BHOCUTH KOPPCKTUBEI B

BBIPQXEHUI €O CTeNeHsIMH U Jiorapupmamy,
npeoOpa3oBaHus IpoOHO-pallMOHATIBHBIX
BBIPDAKECHMM; - YMETh ONEPUPOBATH IOHATHIMMU:
panroHaIbHbIE, uppalnyoHalbHbIE,
[OKa3aTelbHbIE, CTENEHHbIE, JIOrapu(pMUUYECKHE,
TPUTOHOMETPUUYECKHE YPaBHEHUS U HEPABEHCTBA,
HUX CHUCTEMBI; - YMCTH OICPUPOBATH NMOHATUAMM:
byHKLUs, HenpepbIBHAS (QYHKIUSA, TPOU3BOIHAS,
nepBooOpaszHas,  OINpeNeJeHHBbIH  HMHTErpal;
YMEHUE HaxXOIUTh HPOM3BOJHBIE 3JIEMEHTapHBIX
GyHKIUH, HCHOIB3Ysl CHpPaBOYHbIE MaTepUabl;
UCCIIEIOBATh B MIPOCTEUIINX ClTy4yasX (yHKIHUU Ha

MOHOTOHHOCTb,  HaxOJIUTh  HauOoOJNbIINE U
HalMEHbIIME 3HaueHHs (QYHKUUN; CTPOHUTH
rpa@uKi  MHOTOWIEHOB C  HCIOJb30BAaHUEM

anmapara MaTeéMaTU4eCKOro aHajau3a; NPUMEHSTh
MIPOU3BOJHYIO IIPU PELICHUH 3a/1a4 HA JIBU)KCHHUE;
pemaTrs IpakTHUKO-

OpUEHTUPOBAaHHBIE 3a7aud Ha HAWOOJIbIINE H
HAauMEHBIINE 3HAYCHMs, HAa HAXOXKJIEHUE IIyTH,
CKOPOCTH M YCKOPEHUS; - YMETh OIIEpUPOBATh




JESITEIILHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB MEISIM,
OIICHUBATh PUCKH  TIOCIEICTBUI
NeSITeITbHOCTH; - pa3BUBaThH
KpeaTHBHOE MBIIIJICHHUE npu
PEIICHUH J>KU3HEHHBIX MpoljemM 0)
0a3oBble UCCIIeI0BATEIbCKHIE
NCHCTBUS: - BIAJNETh HAaBBIKAMH
y4eOHO-UCCIIeI0BATENbCKOM u
MPOCKTHOMN JeSITeIbHOCTH,
HABBIKAMU Pa3pelieHus mpoodseM; -
BBISIBIISITH IPUYHHHO-CJIC/ICTBCHHBIC
CBS3M WM aKTyaJU3WpOBaTh 3a/aady,
BBIJIBUTATh THUIIOTE3Y €€ PCUICHHS,
HAXOJHTh apTyMEHTHI TUTST
JI0Ka3aTeIbCTBa CBOUX
YTBEPXKIACHHIA, 32/1aBaTh MapaMeTPhl
u KPUTEPUH pELICHUS; -
AHATM3UPOBATH TIOJYYSHHBIC B XOJIC
pelieHusT  3aJjadyd  pe3yJbTaThl,
KPUTHYCCKH OIICHUBATH 170
JIOCTOBEPHOCTh,  IPOTHO3UPOBATH
U3MCHCHHE B HOBBIX YCJIOBHUSAX; --
yMETh  IEPEHOCHTh 3HAHUS B
MO3HABATCIIGHYI0 U TIPAKTHYECKYIO
00JIaCTH  KU3HEACATEIILHOCTH; -
YMETh HMHTETPUPOBATH 3HAHUS U3
pa3HBIX MPEIMETHBIX O0JacTew; -

BBIJIBUTaTh HOBEIE HAJEH,
npemiaraTh OpPUTHUHAIBHBIE
OIXOJIbI u pelIeHHUS; u

CIOCOOHOCTh HMX MCIIOJNIb30BAaHUS B
O3HABATEJIbHONM W  COLMAJILHON
MIPAKTUKE

TOHSITHSIMH: paroHanbHas byHKIHS,
nmokazaTenbHast (PyHKIUS, CTeNeHHas (QYHKIIHS,
JorapupmMuuecKas byHKIHA,
TPUTOHOMETPHUYECKUE  (QYHKIMH,  OOpaTHbIC

(GyHKLINU; YMEHHE CTPOUTH TpauKH M3y4eHHBIX
(GyHKUUH, UCIIOIB30BaTh IpauKU IpU U3yYCHUU
IIPOLIECCOB U 3aBUCUMOCTEHN, MPU PEUICHUH 33]a4
U3 Jpyrux YydeOHbIX MpEeIMeTOB U 3ajad U3
peanbHOM  JKM3HH;  BBIpaXKaTh  (opmyrnamu
3aBUCUMOCTH MEXJy BEJIWYMHAMHU; - YMETb
pelaTh TEKCTOBBIE 33a4M Pa3HbIX TUIOB (B TOM
YHCJIe Ha IMPOLEHTHI, J0JIM U YacTH, Ha IBUXKEHUE,
paboTy, CTOMMOCTb TOBapOB U YCIYr, HAJIOIW,
3ajjaud U3 00JacTU yNpaBJIEHUS JIUYHBIMH MU
CEeMEIHBIMU buHaHCAMM); COCTaBJISATh
BBID@)KEHUS, YpPaBHEHUs, HEPAaBEHCTBA M UX
CHUCTEMBl II0 YCIOBHMIO 3a/aud, MCCIEI0BaTh
HOJIy4EeHHOE peleHue u OLICHUBATb
MpaBIONONOOHOCTE  PE3ylbTaTOB, -  YMETh
OIIEpUPOBATH HOHATHSMMU: cpenHee
apupMeTHYeCKoe, MeauaHa, HauOoibllee U
HalMEHblIee 3HA4YeHUs, pa3Max, JAUCIepCHs,
CTaHJApTHOE OTKJIOHEHUE YHCIOBOrO Habopa;
yMEHUe U3BJICKATbh, MHTEPIPETHPOBATh
nH(popMaLKIo, IPEICTaBICHHYI0 B TaOiMIax, Ha
quarpaMmax, rpaukax, OTpaXkarllylo CBOHCTBa
peaJIbHBIX IMPOLIECCOB U SBJICHUM; IMPEACTABIATH
MHGOPMALIMIO C MOMOUIbIO TAOJIUIl U JAUArpamm;
UCCIIEI0BaTh CTaTHUCTUYECKUE JaHHbIE, B TOM
quciae ¢ NPUMEHEHUEM IpaUuecKuX METOAOB U
AJIEKTPOHHBIX ~ CPEJICTB; YMETh ONEpPUpPOBAThH
MOHATUSAMMU: CIIYYalHBIM OIBIT M CIIy4ailHOE
coObITHE, BEPOSTHOCTH CIy4allHOTO COOBITHS;
yMEHUe BBIUUCIIATH BEPOSATHOCTh c
HCIIOJIb30BaHNEM rpaduyeckux METO/I0B;
OPUMEHATh (OPMYIIBI CIIOKEHUS M YMHOXXCHHS
BEPOATHOCTEH, KOMOMHATOpHble  (aKTbl U
dopMynbl TpU  pelIeHWH 3a7ay; OLEHHUBATh
BEPOATHOCTH PEATBbHBIX COOBITHI; 3HAKOMCTBO CO
CllyyaliHBIMU BEJIMYMHAMH; YMEHHE IPHBOJHUTH
IPUMEPHI

NpOSIBIEHUS  3aKOHAa  OOJbIIMX  YHCel B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; - YMETh
ONepUpOBaTh  MOHATHSMHU: TOYKa, MpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN Yrodi,
CKpellIMBaloIIyecs MpsMble, NapaieIbHOCTh U
NEPIEHIUKYJIAPHOCTh MPSAMBIX M IIJIOCKOCTEH,
YroJl MEXIy HPSIMBIMU, YIOJ MEXIy MpsSMOW U
IUIOCKOCTBIO,  YrOJd  MEXAY  IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
MEXTY MPSIMBIMU, paccTosiHue MEXIY
IUIOCKOCTSIMU;  YMEHHE  HCHOJb30BaThb  MpH
pelIeHNH 3a/la4 H3y4eHHble (DAaKThl U TEOPEMbI




IUITAHUMETPUM; YMEHUE OLICHMBAaTh pa3MeEphl
O0BEKTOB  OKPY)KAIOLIEr0  MHpa; - YMETh
OIIEPUPOBATH MOHATUSAMU: MHOT'OTPaHHUK,

CeueHHe MHOTOTpaHHHKA, KyO, Mapayieienuie],
npu3Ma, nHpaMuaa, Qurypa M IMOBEPXHOCTH
BpallleHHs, LWIMHAP, KOHYC, Imap, cdepa,
ceueHUs  (QUTYypbl  BpallleHUs,  IJIOCKOCTH,
Kacaromasicsi ~ cepel,  IMIUHApPA,  KOHYCA,
IUIOMIAIb TOBEPXHOCTH MMHUPAMUIBI, TPU3MBI,
KOHYCa, WIMHJIPA, TUIomaab cepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapaiie/ienuIeaa, MUpaMuIb,
NpU3MBI, [WIMHIpPA, KOHyca, IIapa; YMCHHE
U300paxkaTh MHOTOTPAHHWKH W TOBEPXHOCTH
BpAIlICHHUS, WX CEYCHUS OT PYKH, C IMOMOIIBIO

YEPTEKHBIX HMHCTPYMEHTOB U  BJIEKTPOHHBIX
CPEIICTB; YMEHHUE pAaclo3HaBaTb CHUMMETPHUIO B
MIPOCTPAHCTBE; yMeHUe pacrno3HaBaTh
MIpaBUIIbHBIE MHOTOTPaHHUKH; YMETh
OTIEpPUPOBATH TTOHATHUSIMU: JIBUKCHHEC B
MIPOCTPAHCTBE, Mo100HbIE burypsl B
IIPOCTPAHCTBE; HCIIO0JIb30BaTh OTHOIIICHUE

IIoImaze noBepxHocTe U 00bEeMOB MOJIOOHBIX
¢buryp npu peleHuu 3a1ay; - yMETb BBIUUCIISTH
reOMETPUUYECKUE  BEIMYMHBl  (UIMHA,  yrod,
WIomaab, O00bEeM, IUIOIIAAb IOBEPXHOCTH),
UCMONb3Yysl HM3y4deHHble (OpPMYJbl M METOABI; -
YMETb ONEPUPOBATH MOHATUAMU: NPSIMOYTOJIbHASA
CUCTEMA KOOpAMHAT, KOOPIANHATBEI TOUKH, BEKTOP,
KOOPJHMHATBI BEKTOPA, CKAJIAPHOE IPOU3BEICHUE,
yroJl MEXIy BEKTOpaMH, CyMMa 8 BEKTOPOB,
IIPOM3BEJICHNE BEKTOpAa HA YHCIO; HAXOOUTh C
MOMOILBIO  M3YYEHHBIX (OPMYIT KOOPJUHATHI
CepeMHBl OTPE3Ka, PACCTOSHHE MEXAY JBYMs
TOYKaMH; -yMeTb  BbIOMpATh  MOAXOJAIIUIN
W3Y4YEHHBI METOJ Ul  peleHus  3aJayd,
pacrio3HaBaTh ~ MareMaTHueckue  (akTel U
MaTe€MaTH4eCcKue MOJENIM B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE
IIPUBOAUTH TPUMEPBI MATEMATUIECKUX OTKPBITHI
POCCUICKON U MUPOBOY MAaTEMaTUYECKON HAYKHU .

OK
Hcnonp3oBaTh
COBpPEMEHHBIC
cpencTBa TOMCKa,
aHanm3a 5
MHTEpIpETALNH
uH(popMaluuy, u
uH(pOpPMaIMOHHBIE
TEXHOJOTHH IS
BBITIOJIHECHHS 3334
npoheccuoHaIbHO
U IeATeIbHOCTHU

02

B o6nactu 1eHHOCTH Hay4YHOIO
NO3HAaHUA: - C(HOPMHUPOBAHHOCTD
MHUPOBO33PEHUS,

COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHS  HAyKH W
00I11eCTBEHHOM NPaKTUKH,
OCHOBAHHOTO Ha JUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MecTa B IOJUKYIBTYPHOM
MHUpE; -  COBEpILICHCTBOBaHME
SI3BIKOBOM 51 YUTATEIBCKON
KYJBTYpPbI Kak CpezcTBa
B3aWMOJICHCTBHS MEXIY JIOIbMH U

- YMETh ONEpPUPOBATH MOHATUSIMMU: PAllMOHAIbHAS
byHKLuMs, TOKa3aTenbHas (YHKIMS, CTEHeHHas
byHKIMS, norapudmuyeckas byHK1IMA,
TPUTOHOMETpUUYECKHE  (QYHKIUH,  OOpaTHbIE
GyHKIUHM; YMEHHE CTPOUTh IpaUKH HW3Y4EHHBIX
(byHKINH, HUCIIONB30BaTh IpadUKy IpU U3yYSCHUU
MIPOLIECCOB U 3aBUCUMOCTEN, MPU PEUICHUH 3a]a4
U3 JpYyrux Y4eOHBIX MpEeIMeTOB U 3aJad U3

peasibHOM  KM3HHM;  BBIpaXaTb  (opmyramu
3aBUCUMOCTH MEXJIY BEIUYUHAMU; - YMEThb
ONEpPUPOBATH MOHATUSIMH: TOXJIECTBO,
TOKIECTBEHHOE TpeoOpa3oBaHKe, YypaBHEHUE,

HEPAaBEHCTBO, CHCTEMa ypaBHEHUN M HEPABEHCTB,




MO3HAHUSI MHpA; - OCO3HAHUE
IIEHHOCTH HAYYHOU JESATEIHHOCTH,
TOTOBHOCTH OCYUIECTBIISTh

MPOEKTHYI0 U HCCIIEJ0BATEIbCKYIO
JESITEIIbHOCTh WHAWBUIYAIBHO U B
rpymre. Osnanenue
YHHUBEPCATHHBIMU y4eOHBIMU
MO3HABATEIIbHBIMHU JICHCTBUSIMU: B)
pabota ¢ uHpOpMaNHEC: - BIAJCTh

HaBbIKaMU MIOJIy4EHUS
uHpOpMALlUM U3 HCTOYHHMKOB
pa3sHbIX THIIOB, CAMOCTOSTEIBHO
OCYLIECTBIIAATh ~ IIOMCK,  aHaJu3,
CUCTEMATU3ALNIO "
MHTEPIIPETALINIO uHpOpMaLIUU
pasiMyHbBIX ~ BUJOB U (QopMm
IIPEJICTaBICHHUSI;

- CO3/aBaTh TEKCTHl B Pa3IUYHBIX
dbopmarax C ydeToM Ha3HAYCHUS

uHpOpMaIUU U LeNIeBOM
ayJIUTOPHH, BEIOMpast
ONITUMAJIBHYIO bopmy
NpPECTaBICHNS W BU3YaJIU3aIlUH; -
OLICHHUBATb JOCTOBEPHOCTb,
JETUTUMHOCTb ~WHpOpMAlNHU, ee
COOTBETCTBHUE IPaBOBBIM "
MOpabHO-ITHYECKUM HOpMaM; -
UCIIOJIb30BATh cpencTBa
UH(POPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJOTUH B
peteHnn KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX "
OpraHU3aIMOHHBIX 3ama4 c
coOuIr0IeHHEM TpeGoBaHUM
OPrOHOMHUKH, TEXHUKH
0€301aCHOCTH, THTHEHHBI,

pecypcocOepekeHus, MPaBOBBIX U
THYECKUX HOPM, HOpM
nH(pOpMaAIIMOHHOW 0€30MacHOCTH; -
BJIQJIETh HABBIKAMHU DPACIIO3HABAHUS

PAaBHOCUJIBHOCTb  yPaBHEHMI, HEPABEHCTB U
CHCTEM,  palMOHAIbHBIC,  HWPpPAIMOHAIBHEIE,
noKa3aTebHbIE, CTENEHHbIE, JOorapupMHUECKUE,
TPUTOHOMETPUYECKHE YPaBHEHHs, HEPABEHCTBA U
CHUCTCMBI, YMCTb pelaTtb YpaBHCHHA,
HEPaBEHCTBA U CHUCTEMBI C ITOMOIIBIO Pa3IMYHBIX
[IPUEMOB; pellaTh YypaBHEHWs, HEPABCHCTBA U
CHCTEMBI C IapaMeTpOM; NMPUMCHSTh YpaBHEHHS,
HCPAaBCHCTBA, ux CHUCTEMBbI JJIsL PCIICHHUA
MaTeMaTHYeCKUX 3aJad W 3aJad U3 pasIduHbIX
obyiacTell HAyKd M pPEAJbHOW >KU3HH; - YMETh
CBOOOJHO OIEPUPOBaTh MOHITUSIMH: JBHKCHHE,
[apaJUIeIbHbI  IMEPEHOC,  CUMMETpus  Ha
INIOCKOCTH ¥ B IIPOCTPAaHCTBE, IIOBOPOT,
npeoOpa3oBanue MOA00Hs, MONO0OHBIE (UTYPHI;
yYMETh paclo3HaBaTh paBHbIE M  IMOJOOHBIC
¢burypsl, B TOM 4YHCl€ B IMPUPOAE, HCKYCCTBE,
apXUTEKTYpE; yMeTh UCIIOJIb30BATh
reOMCTPHUYCCKUC OTHOLICHUA, HaxoauThb
reOMETPUYCCKHE  BEIUYMHBI  (JUIMHA,  Yrol,
IUIOMIA/(b, 00BEM) IIPU PELICHUU 33/1a4 U3 JPYTUX
y4eOHBIX MPEAMETOB U U3 peabHON JKH3HU.

51 3aIUTHI nHpopMaluu,

UHPOPMALIMOHHOM  ©e30macHOCTH

JUYHOCTH
OK 03| B o0nactu ITYXOBHO- | - YMETh OIepupOBaThH MOHATHAMMU:
[TmanupoBaTh U | HDAaBCTBEHHOTO  BOCHIHTaHUS: -- | pallHOHAIBHEIE, HppalroHabHBIE,
pean30BbIBATH c(OPMHPOBAHHOCTh HPABCTBEHHOI'O | MTOKa3aTeJIbHbIE, CTENEHHbIE, JorapupMHUUECKue,
COOCTBEHHOE CO3HAHUSI, STUIECKOTO MMOBENICHUS; - | TPUTOHOMETPHUYECKIE YPaBHEHHS U HEPABEHCTBA,
npo¢eCCHOHATIBHO | CIIOCOOHOCTH OLIEHMBATH CUTYAIMIO | MX CHCTEMBI; - YMETh ONEPUPOBATh MOHATHIMU:
€ W JHMYHOCTHOE | MPUHUMATD OCO3HAHHBIC | MHOTOTPAHHUK, CEYCHHWE MHOTOTPaHHHKA, KYO,
pas3BUTHE, peleHus, OpPUEHTHUPYSIChH Ha | MapajuleNienune, npusMa, nupaMmuaa, Gurypa u
NpeANPUHIMATEND | MOPAJHbHOHPABCTBEHHBIE HOPMBI U | TIOBEPXHOCTh BpAICHHS, HWIMHID, KOHYC, Imap,
CKYIO IEHHOCTH; - OCO3HaHHE JMYHOro | cepa, ceueHus: (Urypbl BpaIICHHUs, MIOCKOCTH,
JIeSITeTTHHOCTD B | BKJIaJa B IOCTPOEHHE YCTOMYMBOIO | Kacaomiascsi  cheppl, OWIMHAPA,  KOHYcCa,




npodeccuoHaIbHO
71 chepe,
UCIIOJIb30BATh
3HAHUSA
¢duHaHCOBOM
IPaMOTHOCTH B
pa3IUYHBIX
KHM3HEHHBIX
CUTYaIUsIX
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Oymy1iero; - OTBETCTBEHHOE
OTHOIIEHHE K CBOUM POIUTENSIM U
(um) IpyruM  4i€HaM  CEMbH,
CO3JaHUI0 CEMbHM Ha  OCHOBE
OCO3HAHHOT'O IIPUHATUS LIEHHOCTEH
CEMENHOM )KM3HU B COOTBETCTBUH C
TpaguuussMu  HaponoB  Poccuu;
OBnanenue YHHUBEpPCATbHBIMU
PETYIATUBHBIMU  JICHCTBUSAMU: Q)
CaMOOpraHU3aLUA: -
CaMOCTOSITENILHO OCYIIECTBIISATh
MO3HABATEIIbHYI0  JESTEIbHOCTb,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIC
3a1aun B o0pa3oBaTenbHON
NESTENIbHOCTH U KU3HEHHBIX
CUTyaIlusiX; -  CaMOCTOSATEIHHO
COCTaBIISITh I1aH pelieHus
npoOJEMbl C YYE€TOM HMEIOIIUXCS
pPECyYpCoB, COOCTBEHHBIX
BO3MOKHOCTEN W MNPEANOYTEHUN; -
JaBaTh OIEHKY HOBBIM CHUTYaIUsIM;
CHocoOCTBOBaTh (POPMHUPOBAHUIO U
MPOSIBIICHUIO IIUPOKOW SPYAULIUU B
pa3HbIX obnacTsax 3HaHU,
MOCTOSTHHO MOBBILIATH CBO
00pa30BaTeNbHbIl U KYJIbTYPHBIN
YPOBEHB; 0) CAMOKOHTPOIIb:

UCIIONIb30BaTh TMpPHEMBI pediexcnun
JUIsL  OLIGHKH CHUTyallud, BbIOOpa
BEPHOTO  pEIIeHHUs; -  yMeTh
OIICHUBATh PUCKU M CBOEBPEMEHHO
NPUHUMATh  PEINICHUS 10 WX
CHI)KCHHMIO; B) OSMOIIMOHATBHBIN
WHTEIIJIEKT, MpEeaoNararomui
c(OpPMUPOBAHHOCTh:  BHYTPEHHEU
MOTHBAIUH, BKJTFOYAIOIICH
CTpeMJICHHE K JOCTHKCHHIO LT U
ycIiexy, ONITHMH3M,
WHUIIUATUBHOCTb, yMEHHE
NEHCTBOBAaTh, WCXOAS W3 CBOUX
BO3MOXXHOCTEI; - SMMATHH,
BKJIIOYAIOLIEH CIIOCOOHOCTh
MTOHUMATh HMOIIMOHATBHOE
COCTOSTHUE JIPYTHX, YYUTHIBATH €0
npu OCYIIECTBIICHUH
KOMMYHHKAIIUH, CIOCOOHOCTh K
COYYBCTBUIO W COIEPEKUBAHUIO; -
COILIMANTBHBIX HAaBBIKOB,
BKJTIOYAIOIIHAX CIIOCOOHOCTD
BBICTpauBaTh OTHOIICHHUS c
JIPYTHMH  JIIOJABMH, 3a00THTHCS,
MPOSIBIISAITh MHTEPEC W pa3peliaTh

miomazab MTOBCPXHOCTU MNHUPAMHUABI, MPU3MBI,
KOHYCa, [IIMH]IPA, TUIoMaab cepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapaie/ienumneaa, MUpaMuIb,
NpU3MBI, [WIMHIpPA, KOHyca, IIapa, YMCHHE
U300paxkaTh MHOTOTPAHHWKU W TOBEPXHOCTH
BpAIlICHHUS, X CEUYCHUS OT PYKH, C IMOMOIIBIO
YCPTCIKHBIX HHCTPYMCHTOB u SJICKTPOHHBIX
CPEIICTB; YMETh pAaclo3HaBaTh CUMMETPHIO B
[IPOCTPAHCTBE; YMETh PAclO3HABATEH IIPABUJIbHBIE
MHOTOTpAaHHHKH; -  YMETb  OIEPUPOBATH
MOHATHUAMU: MPAMOYT'OJIbHasA CUCTCMA KOOPpAWHAT,
KOODJMHATHl ~ TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpa, CKAIAPHOE MPOU3BEICHUE, YOI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOHM3BE/ICHUEC
BCKTOpa Ha 4YHUCIIO, HAaXOAWUTb C IIOMOIIBIO
U3YYEHHBIX (OPMYJT KOOPIWHATHI  CEPEIAMHBI
OTPE3Ka, paCCTOAHUC MCKIAY ABYMS TOYKAMU,




KOH(JINKTBI;

OK
D¢ dexTuBHO
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BSaHMO,Z[efICTBOBaT

b U paboraTh
KOJUIEKTHBE
KOMaH e

B
u

TOTOBHOCT K  CaMOPa3BUTHIO,
CaMOCTOSATEIHLHOCTH u
CaMOOTIPEJICIICHUIO;, - OBJIAJICHUE
HaBBIKAMU yaeOHo-
HCCIIEIOBATEIIbCKOM, MPOECKTHOM H
COIIMAILHOM JIESATCIbHOCTH;
OBnazneHue YHUBEPCATbHBIMHU
KOMMYHHUKATHBHBIMU JICHCTBUSMHU:
0) coBMecTHast JEATEIbHOCTh. -
IMOHUMATh u HCIIOJIb30BAaTh
MpEeUMyIecTBa  KOMaHJIHOH U
WHUBUTyaJIbHOU paboTHI; -
NpUHUMATh  [EJd  COBMECTHOM
NESITEIIbHOCTH, OPTaHW30BBIBATh H
KOOPJMHHUPOBATh JICUCTBUS 10 €€
JIOCTHIKCHHUIO:  COCTaBJIATh  IUIAH
JIeHCTBHM,

pactpeneniaTb poiad C  y4eTOM
MHEHUH YYaCTHUKOB 0OCYXIaTh
pe3yabTaThl COBMECTHON palOThI; -
KOOPJMHUPOBAaTh W  BBINOJIHATH
paboTy B YCJOBHUSIX peEaJbHOIO,
BUPTYaIbHOTO u
KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHS; - OCYIIECTBISATH
IMO3UTHBHOE CTPaTEeTUYEeCcCKOe
ITOBEJICHUC B Pa3IMYHBIX
CUTYaIUSAX, TPOSBISATH TBOPUYECTBO
u BOOOpaXeHHeE, OBITH
WHUIIAATABHBIM. OsBnageHue
VHHUBEPCATbHBIMUA PETyISITUBHBIMU
NEHCTBUSIMU: T) NpUHATHE ce0d U
OpYTuX JIIOAeW: - T[PUHUMATH
MOTHBBI M apryMEHTBI JPYTHX
JIOZe Tpu aHanM3e pPe3yIbTaToB
JeATeTLHOCTH, - TPU3HABATh CBOE
MpaBo M MpaBO APYTUX IOJeH Ha
omuOKH; - pa3BUBATh CIIOCOOHOCTH
MOHUMATh MHUP C MO3UIUU JPYTroro
YyeJIoBeKa.

-yMETb OIEpUPOBaTh IMOHATHAMU:
ONMBIT ¥ CllydyailHOe COOBITHE, BEPOSTHOCTD
CIIyyallHOrO  COOBITHSI;  YMEThb  BBIYMUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUeCcKuX
METO/OB; MPUMEHATh (OPMYNbI CIOXKEHHUS MU
YMHOXKEHUSI ~ BEpOSITHOCTEH, KOMOHMHATOpHBIE
daktel M (QOpMyNIBl NpU pPELIEHUH 3a]ay;
OLICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITHIA;
3HaKOMCTBO €O  CIy4allHBIMH  BeJIMYHMHAMU;
YMEHHUE TPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBLIMX YKCEN B MPUPOJHBIX M OOIIECTBEHHBIX
SBIICHUSX; - YMETh CBOOOJHO OIEPUPOBATH
HNOHATUSIMM: CTENEHb C ILEJbIM IOKa3aTeleM,
KOpPEHb HATypaJbHOM CTENEHHU, CTENEHb C
pallMOHANBHBIM  IIOKa3aTeleM,  CTENeHb  C
JIEHCTBUTEIIbHBIM (BEIIECTBEHHBIM) MOKAa3aTeIeM,
jgorapupM 4yHcia, CHUHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJILHOTO YUCIIA;

-yMeTb CBOOOJHO OIEpPUPOBATH
rpaduk byHKIUY, obOparHas byHKIHS,
KoMmno3uuus  QyHKIMHA, JuHeWHas —QyHKIu,
KBaJpaTH4Has (QYHKIUS, CTETICHHAs (QYHKIUS C
LeJbIM ~ [OKa3aTeleM,  TPUTOHOMETPUUYECKHE
¢yHKIMM,  OOpaTHbIE  TPUTOHOMETPUYECKHE
GyHKLIMHM, IOKa3aTeabHass W JiorapupMuyeckas
(GyHKINU; YMETh CTPOUTH TpapuKé (QYHKIUH,
BBITNIOJHATH IpeoOpazoBanus rpadukoB GyHKIIHIA;
- YMETh HUCHOJB30BaTh Trpaduku (QYHKIUN I
U3y4eHHsl TPOLIECCOB U 3aBUCUMOCTEH IpH
pEILIeHNH 3a/1a9 U3 JPYTUX YUeOHBIX MPEIMETOB U
U3 pealbHOW J>KU3HU; BBIpaxkaTh (opMyIamu
3aBHCHUMOCTH MEXAY BEJIIMYMHAMH; - CBOOOJIHO
ONEepUpOBATh MOHATUSAMH: YETHOCTh (YHKILUH,
NEPUOIMYHOCTh  (PYHKIMHM,  OrpaHHMYCHHOCTD
(GYHKLIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢byHKIMM, HauOoJIblIIee U HAUMEHbIIIEe 3HAUEHUS
(GyHKIMM Ha TNPOMEXKYTKE; YMETb HPOBOJHUTH
UCCIIeIOBaHNE (YHKIIMH; - YMEThb MCIIOJIb30BaTh
cBoiicTBa M Tpauku (YHKIMHA A pereHus
YpaBHEHUM, HEPABEHCTB U 3a/1a4 C apaMeTpamy;
n300pakaTb Ha  KOOPJIMHATHOM  IUIOCKOCTH
MHOXECTBA PEIICHUN YpaBHEHUM, HEPAaBEHCTB U
UX CUCTEM;

CIIy4aHBIN

INOHATHUAMMU:

OK
Ocy1iecTBISTh

YCTHYIO
MUCbMEHHYIO
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KOMMYHUKAaIIUIO Ha

roCy/1apCTBEHHOM

s13pIke Poccuimickon

denepaunn
Y4EeTOM

C

B obnactu

BOCIIMTAHUS: -
OTHOIICHUEC K MI/Ipy, BKJIFOYast
ACTETUKY OBITa, HAy4YHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna u 00IIIECTBEHHBIX
OTHOIIICHUH; - CITOCOOHOCTH
BOCIIPUHUMATh Pa3jIM4YHbIe BUIBI
I/ICKYCCTBa, Tpa)II/IIII/II/I nu TBOp'—IeCTBO

9CTCTHYECKOT'O
9CTCTHYCCKOC

- yYMEThb OIEpUpPOBATH IOHATUAMH: CpEIHEE
apupmeTHyeckoe, MeJuaHa, HauOojbllee U
HAaMMCHBIICEC 3HAYCHUA, pasMax, JAUCICPCHA,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
yYMEHHE H3BJIEKATD, HHTEPIIPETUPOBATH
uHpOpMalIKIO, MPEICTaBIEHHYI0 B Ta0nuIax, Ha
auarpammax, rpaukax, oTpaskarollyl0 CBOHCTBa
pEAIbHBIX MPOLIECCOB U SBJICHUM; MPEACTABIATh
WH(pOPMAIIHIO C TMOMOIIBIO0 TAOJIHII U UArPAMM;




0COOEHHOCTEH
COIIHAJIBHOTO "
KYJIbTYPHOI'O
KOHTEKCTa

CBOET0O W  JpPyrHX  HAapOJIOB,
OIIYIIATh SMOIIMOHAIBHOE
BO3JICHCTBHE HCKYCCTBA; -
yOEXACHHOCTh B 3HAYMUMOCTH JUIS
JUYHOCTH u obmiecTBa
OTEYECTBEHHOIO U MHPOBOTO
HCKYCCTBA, ATHUYECKUX
KYJIBTYPHBIX Tpaauuun u
HApOJIHOTO TBOPYECTBA; -
FOTOBHOCTh K CAMOBBIPAKEHUIO B
Pa3HbIX BUOaX HCKYCCTBaA,

CTpEMJIEHHE TPOSIBJIATh KayecTBa
TBOpUYECKOi JimuHOCTH; OBNazeHue
YHHUBEPCAIIbHBIMU

KOMMYHHKATHBHBIMH JICHCTBUAMU:

a) OoOmeHHWe: - OCYIIECTBIATh
KOMMYHHKAIIM BO Bcex cdepax
JKA3HU, - pacro3HaBaTh

HeBepOaIbHBIC CPEICTBAa OOIICHUS,
NOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, pacro3HaBaTh
IPEAMOCHIIKH KOH(IMKTHBIX
CI/ITyaIII/Iﬁ U CMAT4YaTh KOHq)JII/IKTI)I;
- pa3sBepHYTO W JIOTMYHO H3JIaraTh

UCCJIE0BaTh CTaTHUCTUYECKUE [aHHBIE, B TOM
qucsae ¢ NPUMEHEHUEM IpapUuecKuX METOAOB U
JJIEKTPOHHBIX CPEICTB; YMETHb OIIEpUPOBATH
HNOHATHAMM:  TOYKaA,  IpsAMas,  IJIOCKOCTD,
IIPOCTPAHCTBO, JBYyTpaHHbIN yroi,
CKPEIIMBAIOIINECA TNPSAMBIEC, IapauIeIbHOCTh U
NEPIEHIUKYJIAPHOCTh MPSAMBIX U IIJIOCKOCTEH,
YroJI MEXIy HPSIMBIMH, YIOJI MEXIY HPSIMOH M
IUDIOCKOCTBIO,  YIOJI ~ MEXAY  IUIOCKOCTSIMM,
paccTosiHue OT TOYKH JO IUNIOCKOCTH, PACCTOSHUE
MEXIY HPSIMBIMU, paccTosiHue MEKIY
IUIOCKOCTSIMH; - YMETb HCIOJb30BaTh IIPH
pelIeHNH 3a/a4 HU3y4eHHbIe (DAKThl U TEOPEMBI
IUITAHUMETPUM; YMEHUE OLICHMBAaThb PpPa3MeEphl
00BEKTOB OKPYKAIOIIETO MUPA;

CBOIO TOYKY 3peHUs c
HCITOJIb30BAaHUEM SI3BIKOBBIX
CpPEICTB
OK 06 IlposBaAars | - OCO3HaHUe oOy4aromumMucs
rpak 1aHCKO- poccuiicKon TPAKIAHCKOU
NaTPUOTHYECKYIO WIACHTUYHOCTH; -
MMO3HITHIO, 1eJICHAIPaBICHHOE pa3BuTHE
JEMOHCTPUPOBATh | BHYTPEHHEW MO3UIMU JIMYHOCTH Ha
OCO3HAHHOE OCHOBE JTyXOBHOHPaBCTBEHHBIX
MOBEICHUE Ha | HeHHocTe HaponoB Poccuiickon
OCHOBE ®denepanuy,  UCTOPUYECKUX U
TPaAUIIMOHHBIX HallMOHAIbHOKYJIBTYPHBIX
00I111eYeIOBEUECKH | TPAIUIUH, dhopmupoBanue
X IICHHOCTEH, B TOM | CHCTEMbl 3HAQYUMBIX I[€HHOCTHO-
YUCJ€ C YYE€TOM | CMBICIOBBIX YCTaHOBOK,
rapMOHM3aLUN AHTUKOPPYIIIMOHHOTO
MEXHAIIMOHAIBHBIX | MUPOBO33PEHMsI,  MPABOCO3HAHUS,
u 9KOJIOTHYECKON KYJIbTYpBHI,
MEXPEJIUTUO3HBIX | CIIOCOOHOCTH  CTaBUTh IEH |
OTHOIIICHUH, CTPOUTHb JKW3HEHHBbIE IUIaHb; B
MPUMEHSATH YaCTH TPAXKTAHCKOTO BOCIUTAHUS:
CTaHJapThI 14 - OCO3HaHHE CBOUX
AHTUKOPPYIIIMOHH | KOHCTUTYITHOHHBIX npaB u

Oro NMMoBCACHUA

06H33HHOCTCI>1, YBaXCHHUC 3aKOHA U

MIPaBOIIOPSIKA; - IIPUHSATHE
TPaAULIMOHHBIX HAIlMOHAJIBHEBIX,
00I1IeYEeTIOBEUYECKUX

TYMaHHUCTUYECKUX 51
}IGMOKP ATHUYCCKUX HeHHOCTeﬁ; -
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T'OTOBHOCTH MMPOTHUBOCTOATH

UJICOJIOTHH IKCTPEMH3MA,
HaIMOHAIN3Ma, KkceHo(obuwu,
JMCKPUMHMHALUK 110 COLMAIBHBIM,
PCIUTUO3HBIM, PpacCoOBLIM,

HalmlMOHaJIbHBIM IIpU3HAKaM; -
T'OTOBHOCTH BCCTH COBMCCTHYIO

JeSITeTbHOCTD B UHTEpecax
IpaXkIaHCKOTO o01ecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B
00111e00pa3oBaTENbHOM

OpraHu3aluu u JIETCKO -
IOHOIIECKUX  OpPraHMu3allusix; -
YMEHHE  B3aUMOJICHCTBOBATH  C
COIIMAIILHBIMM ~ WHCTUTYTaMH B
COOTBETCTBUU C MX (PYHKIUSIMU U
Ha3HAUCHHEM, - TOTOBHOCTb K
TyMaHUTapHOW M  BOJIOHTEPCKOU
JEATETbHOCTH;  MaTPUOTUYECKOTO
BOCIIUTaHUS: - CHOPMHPOBAHHOCTH
pOCCUiCKON IpaKJaHCKON
WJCHTHYHOCTH, MaTpuoTU3Ma,
YBOXEHUA K CBOEMY Hapomy,
YyBCTBAa OTBETCTBEHHOCTU HEpPE.
Ponunoii, ropaocty 3a cBOM Kpaid,
ceoro  Pommny, cBOM A3BIK U
KYJIbTypYy, MPOIIJIOE W HACTOAIIEE
MHOT'OHAIIMOHAJILHOT'O Hapoja
Poccnm; - 1eHHOCTHOE OTHOIICHHE
K TOCYJapCTBEHHbIM CHMBOJIAM,
HUCTOPUYECKOMY H  TPUPOTHOMY
HACICOUIO, MMaMSATHHKaM,
TpaguLHAM HapoJ0B Poccun,
JocTmkeHusiM Poccun B Hayke,
HCKYCCTBE, CIIOpPTE, TEXHOJIOTHSIX U
TpyAe;

- nuaenHas yOEXIEHHOCT,
TOTOBHOCTh K CIY’KEHUIO U 3allIUTE
OtedecTBa, OTBETCTBEHHOCTE 34 €0

cyns0y; OCBOEHHBIE
O0y4aroIUMUCS  MEXIPEIMETHBIE
HOHSTHS " yYHUBEpCaJIbHbIC

yueOHble AelcTBUS (PEryIsSTUBHBIE,
MO3HABATEINIbHBIE,
KOMMYHHKATHBHBIE); - CIIOCOOHOCTD

ux HUCIIOJIL30BaHUS B
O3HABaTEJIbHOM W  COLIMAJILHOM
MpaKTHKE, TOTOBHOCTH K

CaMOCTOSITENIFHOMY TIJIAHUPOBAHUIO
u OCYIIIECTBIICHUIO yaeOHoOM
NeSITebHOCTH, OpraHu3aIH
yueOHOro  COTpyJHHUYECTBA  C
NelarOrMYecKUMHU  pabOTHUKAMU U
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CBEPCTHHKAMH, K YYacTUIO B
MOCTPOCHHUHU WH/IBUTYTBHOM
00pa3oBaTeNbHON  TpPaeKTOpHH; -
OBJIAJICHUE HaBBIKAMU
y4eOHOUCCIIeA0BATEIIbCKOM,

MPOEKTHOMN " COLIMAIBHON

JIeSATEIbHOCTH;
OK 07 |- He  UpUHUMATH  JICUCTBHS, | - YMETh ONEPHPOBATH MOHATHAMU: (DYHKITHS,
CopelicTBOBaTH NPUHOCSIIME Bpea OKpYXkarolel | HempepbhIBHAs byHKIWHS, MPOU3BOHAS,
COXPaHEHHUIO cpele; - yMETb MPOTHO3UPOBATH | IEPBOOOpA3HAs, ONMPEACICHHBIM HHTErPall; YMETh
OKpY>KaroIIeu HEOJIAronpusTHBIE HKOJIOTHYECKUE | HAXOIUTh MIPOU3BOIHBIC 3JIeMEHTapHBIX
Cpelibl, MOCNEACTBUSl  IPEIIPUHUMAEMBbIX | PYHKUMNA, HCHONB3YS CIpPaBOYHBIE MaTepHalbl;
pecypcocOepekeHu | ACUCTBHIA, NTPEIOTBpaIIaTh WX, MCCJICIOBATH B MPOCTEHIINX CITy4asiX (PYHKIIUU HA
10, MPUMEHSTH | paCIIUPUTh  OMBIT  JEATEJIbHOCTH | MOHOTOHHOCTb, ~ HAXOJUTh  HauOOJbIINE U
3HAHUS 00 | PKOJIOTMYECKO! HAMPaBICHHOCTH; - | HAUMEHBIINE 3HAUYeHUS  (PYHKIMH; CTPOUTH
U3MEHEHUU pa3zpabaTeiBaTh IUIaH  pEIICHUS | rpaUKM  MHOTOYJICHOB C  HCIOJB30BaHHUEM
KJIUMATa, npoOJeMbl €  Y4YeTOM aHajJM3a | arnmapara MaTeMaTHYeCKOro aHain3a; MPUMEHATD
MPUHIIUIIBI UMEIOUINXCA ~ MaTepHalbHBIX U | IPOU3BOJAHYIO MIPH PEUICHUH 3a]1a4 Ha JIBXKEHUE;
OEpEKITUBOTO HEMaTepUAIBHBIX  PECYpPCOB; pemarb NPaKTUKOOPUEHTUPOBAHHBIE 3aJlaydl Ha
MIPOU3BO/ICTBA, OCYIIECTBIISITh 1I€JICHANPABICHHBINA | HAMOONBIIME ¥ HAMMEHbIIME 3HAUeHUs, Ha
3¢ (HeKTHBHO MOMCK  [EpeHoca  CPEICTB U | HAXOXKACHUE IYTH, CKOPOCTU U YCKOPEHHS; -
NeiicTBOBATh B | criocoOoB JecTBUS B | yMETh OIEPUPOBATh MOHSTHUSIMH: JIBIKEHUE B
Ype3BBIYATHBIX MPOPECCHOHANIBHYIO CPEly; - YMETh | MPOCTPAHCTRBE, o00HbIE burypsl B
CUTYaIUsAX MEPEHOCUTH 3HAHUSA B | IPOCTPAHCTBE; HCIIOJIb30BaTh OTHOILIEHUE

IMO3HABATCIbHYIO U IMPAKTUYCCKYIO
obnactu KU3HCACATCIIbHOCTH,

- TOpemyiaratb HOBBIE  IPOEKTBHI,
OLICHMBAaTh HJEU C  IO3HUIUH
HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM  3HAYMMOCTH; -
JlaBaThb OIIEHKY HOBBIM CHUTYAaIlUsIM,
BHOCHUTbD KOPPEKTUBBI B
JeITEeILHOCTD, OIICHUBATH

COOTBCTCTBUC PC3YJILTATOB LCJIAM.

IJIOIIAIeH MTOBEPXHOCTEH U 0OBEMOB MOIOOHBIX
buryp npu perieHuu 3auay;

-yME€Th BBIYUCIATH IE€OMETPUUYECKUE BEIUYUHBI
(uiMHa, yroi, IUIOMIAJAb, OO0bBEM, IUIOLIA/b
MIOBEPXHOCTHU), MCHOJIb3Yysl MU3yUYE€HHbIE (OPMYJIbI
U METOJIBI;

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl Y4eOHOI0 npeaMeTa:
MaKCHUMaJbHON y4eOHOU Harpy3ku oOydatomierocs 336 4acoB, B TOM YHCIIE:
v’ 00s3aTeNbHON ayIUTOPHOM yueOHOI Harpy3ku obydaromierocs - 224 Jaca,
v’ caMOCTOATENLHOM paboThl 00y4aromerocs — 112 yacos.
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2. CTPYKTYPA U COAEP) KAHUE YYEGHOI'O ITPE/IMETA
2.1. O6beM yueOHOT0 NpeaMeTa U BUAbI y4eOHOii padoThI

Buna yueOHoii padoThl Oo0bem
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 336
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 224
B TOM YHUCIJIE:
JIEKIIUA 90
IIPaKTUYECKHUE 3aHSATH 134
8 MoM yucie npogheccuoHaIbHO-0PUEHMUPOBAHHOE COOEPIUCAHUE 12
CamocrosiTesibHas padora odyuyawierocs (c.p.+ H.11.%) 112

ITpomesxyTounas arrecranus B popme IK3aMeHa
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2.2. TeMaTH4ecKuii IUIaH U coAep:kaHue yueOHoro npeamera OYIL.13 MaremaTuka
23.01.09 MamuHHUCT JIOKOMOTHBA

HaumenoBa Ne HaumeHoBaHue TeM, coepxxkaHne yueOHOr0 MaTepuala, JadopaTopHbie U NPAKTHYECKHE Oo0bem | Popmupyembie
HHe ypoKa padoThl, caMocTosITeIbHAsA padoTa 00y4yarommxcst 4yacos obmue
pa3je/ioB KOMIETEeHIHH

1 KonTpoabHnas padora Nel «OcTaTouHblil cpe3 3HAHUIN» 1 OKO01, OKO02,
BBenenmne 2 BBenenmne OK3 OKO04,
Marematuka B HayKe, TEXHHUKE, SKOHOMHKE, HWH()OPMAIMOHHBIX TEXHOJOTHUSX W MPAKTUUYECKON 1 OKO05, OK6
nesrenpHOCTH. llenn W 3amaunm  w3ydeHUss MareMaTHKd npu  ocBoeHun mnpodeccuit CIIO wu OK7
cunermanbHaocter CIIO.
Paznea 1. 8
Pa3BurHe noHaTHA O
qyHucJie
3 Lenbie u pannoHa bHbIE YU CIA 1
Cooepoicanue yuebnoco mamepuana: YUCIOBBIE MHOKECTBA; OINpEelieHUe HATypaldbHBIX, IENbIX U
palMOHAIbHBIX YHMCENl; JAEIMMOCTh HATYypalbHBIX YHMCEN; MPU3HAKU JIEITUMOCTH YHUCEN; OIpEeIICHUe
nepuoaAnYecKkoil apodu; Moaynb yucia. OObIKHOBEHHBbIE Apodu. Apudmernueckue AEUCTBUS HaAL
OOBIKHOBEHHBIMH JPOOSIMHU.
4 IIpakTnyeckoe 3anaTue Nel. Ilesbie 1 panMoOHaJIBHBIC YHCIA 1
Cooeporcanue npakmuuecko2o 3anusmusl: ONpPeesIeHne HaTypaibHbIX, LIETbIX U pallMOHAJIbHBIX YHCET;
JIENIMMOCTh HATypaJIbHBIX uncel; ApudMeTHdecKkre IeiHCTBUS HaJl OOBIKHOBEHHBIMU JPOOSIMH.
5,6 JleficTBUTEILHBIE UM CJIA 2
Cooepoicanue yuebHO20 Mamepuana: ONpeAeNeHUe AecTBUTeNbHOro uncia. KoHeuHas aecsTuyHas
npo6sb. UppanmonansHele yncina. [IpeoOpazoBaHuil BeIpakeHUH.
7 IIpakTnyeckoe 3anaTne Ne 2. /lelicTBUTeIbHBIC YHCJIA 1
Cooeporcanue npaxkmuyeckoeo 3anamus: apudmernyeckue JEHUCTBUS HaJl YWCIaMHM, CpaBHEHUE
YHCIIOBBIX BBIPAKECHUI.
8 Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooeprcanue NPUKIAOHO20 MOOY) 1
IIpakTnyeckoe 3ansaTHe Ne 3. [IpudiankxeHHbIe BHIYHCICHUS
Cooeporcanue npakmuuecko2o 3ausamus: HAXOXJCHHE TNPUOIMKEHHBIX 3HAYEHUN  BEIUYMH U
MOTPEUIHOCTe  BBIYMCICHUH (aOCOmOTHOM W oTHocuTenbHOW). [TpuOnmkeHHble BBIYMCICHHUS U
pelIeHrs NPUKIaIHbIX 3a/au.
9 IIpakTnueckoe 3anaTne Ne 4. KomiiekcHble ynciia 1
Cooeporcanue npakmuyecko2o 3awsamus: TIOHATHE KOMIUIEKCHOTO uucna. llpaBunma ciiokeHus u
YMHOKEHUS] KOMIIJIEKCHBIX ymces. ConpsbkeHHble KOMIUIEKCHbIE yucia. M300paxeHns: KOMIUIEKCHBIX
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yncen. BerauciieHus ¢ KOMIUIGKCHBIMU YHCIaMU.

10 KonTtpouabHas padora Ne2 «Pa3BuTne NOHATHS 0 YHCIe» 1
Bueayoumopnas camocmosmenvras paboma ooyuarowmuxcs.: 10
o Iloozomoeums npezenmayuio na memy: «llpoucxoiicoenue yucen» (2u)
¢ Buinoanume npakmuueckoe 3a0anue no meme: «Komnnekcnule yucna» (34)
e Hanucamuv peghepam na memy: «Henpepwienvie Opoou» (5u)
Paznen 2. 26
KopHu, crenenu u
Jorapu@mol
11 KopHu u crenenu 1 OKO01, OK02,
Cooepoicanus  yuebHo2co mamepuana. CTENEHb YHCIAa C HATypaJbHBIM TIOKa3aTelieM; CBOWCTBA OK3 OKO04,
CTENEHEN; OHATHE KOPHSI; CBOMCTBA KOPHEH. OKO05

12,13 | IpakTuueckoe 3ansitue Ne 5. KopHu HaTypaJbHOii CTeNeHH W3 YMCJIA U UX CBOiCTBA 2
Cooeporcanusi  npakxmuuecko2o 3aHAmMuUA: BbIUUCICHUE U CcpaBHeHuEe KopHel. IIpeoOpasoBanue
BLIPAKEHMIL; pellieHue YpaBHEHHH BUa X' = a.

14,15 | lIpakTuueckoe 3ansitue Ne 6. CTeneHu ¢ paHOHAJTbHBIMH NOKA3aTeJIsIMHU, HX CBOICTBA 2
Cooeporcanue  npakmuuecko2o  3auamus. TpeoOpa3oBaHUE BBIPAKEHUM C  palMOHAIbHBIMU
MIOKa3aTeJsIMHU.

16,17 | lpakTuueckoe 3ansitue Ne7. CTeneHu ¢ AeliCTBUTEIbHBIMH MOKA3ATEIAMHA 2
Cooepoicanue npaxkmuyeckoco 3anamusa: CpaBHeHHe cTerneHeid. I[IpeoOpazoBaHusi BBIpAKEHUH,
COJIEpIKalNX CTEIEHH.

18 Jlorapudm. Jlorapudm uncna. OcHoBHoe JIorapugmMmuyecKoe TOKIeCTBO 1
Cooepocanus yuebnoco mamepuana: omnpeneineHue gorapudma yuciaa; OCHOBHOE JIOTapuPpMUIECcKoe
TOXKJIECTBO; CBOMCTBA JIOrapu(MOB; IpeoOpa3oBaHUE BHIPAKEHU.

19 JecsaTHYHBIC U HATYPAJIbHBIE JIOTapU(PMBbI 1
Cooeporcanusi  yuebnoco mamepuana: O0O3HAYEHHE JIECATUYHOTO M HATypalbHOTO Jorapudma;
npeoOpa3oBaHKe BBIPAKEHUH.

20,21 | IlpakTuueckoe 3ansitue Ne 8. [IpaBuaa neiicTBuii ¢ torapudmamu 2
Cooepoicanue npakmuieckoeo 3auamus: TPpeoOpa3oBaHKe JIOTAPUPMUIECKUX BBIPAKEHUN, UCTIONB3YS
onpesieieHue  Jorapudma uucia, JECATUYHOTO UM HATypaJbHOro Jorapudpma, OCHOBHOE
JorapupMHUECKOE TOXKIECTBO, CBOWCTBA Jlorapudma.

22,23 | IlpakTuueckoe 3ansitue Ne 9. [lepexon kK HOBOMY OCHOBAHUIO 2
Cooeporcanue npakmuueckoeo 3amsamus: HaXO0XKJEHUE 3HAYeHUM Jjorapudma IO MPOU3BOJILHOMY
ocHoBaHHUIO. [lepexoJ OT OJHOrO OCHOBaHMS K Apyromy. BblumciieHuMe U cpaBHEHHE JIOTapu(pMOB.
JlorapudmMupoBaHre ¥ MOTCHIITUPOBAHKE BBIPAKEHUH.

24,25 | Ilpaktuueckoe 3ansitue Ne 10. [Ipeodpa3oBanue anredpandecKux BbIpaKeHHI 2
Cooeporcarnue npakmuiecko2o 3auamusi: HOPMYIIbl COKPAIEHHOTO YMHOXEHUS U JICTICHHUS.
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26,27 | IlpakTuyeckoe 3ansitue Ne 11. [IpeodpazoBaHue panHOHAILHBIX BhIPAKEHHIT 2
Cooepoicanue npakmuiecko2o 3ausamus: Ipeodpa3oBaHKe PallOHATbHBIX BHIPAKEHUH.
28,29 | IpakTuueckoe 3ausiTue Ne 12. [IpeoGpazoBaHue HPPANUOHATBHBIX BbIPasKeHUH 2
Codeporcanue npaxmuiecko2o 3aHamus: pelieHne HpPaluoOHATIbHBIX YPaBHEHUH.
30,31 | IIpakTuueckoe 3ansitue Ne 13. [IpeoOpazoBaHue cTeneHHBIX BhIPAKeHH 2
Codeporcanue npaxmuuecko2o 3aHamus: TpeoOpa30BaHUE CTEIICHHBIX BBIPAKCHH.
32,33 | IIpakTuueckoe 3ansitue Ne 14. [IpeoOpazoBaHue nmoka3aTeJbHbIX BbIPasKeHUH 2
Cooeporcanusi npakmuyeckoeo 3aHAmMuUs. PElIeHNe MOKa3aTebHbIX YpaBHEHUH. Pemenue npukia abix
3az1a4.
34,35 | [IpakTuueckoe 3ansitue Ne 15. [IpeodpazoBanue orapupmMudecKux BbIpaKeHHId 2
Cooepoicanue npakmuiecko2o 3ausamus: pelieHre JorapuMUIecKux ypaBHEHUN.
36 Konrtpouabnas pa6ora Ne3 «Kopuu. Crenenu. Jlorapupmbny 1
Brneayoumopuas camocmosmenvuas paboma o6yuaoujecocs: 17
® Boinoanums npaxmuyeckoe 3a0anue no meme: «llpeodpazosanue uucinosvix evlpa)xcenuil, cOOepPIHcauux KOpHU u
cmeneHnu» (2u)
¢ Buinoanume npaxmuueckoe 3ad0anue no meme: «Ilpeobpazosanue anzedpauueckux gviparcenuil» (24)
e Boinoanume npaxmuyeckoe 3ad0anue no meme: «llpeodpazosanue payuonanvHslx eviparcenuil» (24)
¢ Boinoanums npaxmuyeckoe 3a0anue no meme: «Ilpeodpazosanue uppayuoHanbHovix evipaxcenuiny (2u)
e Boinoanums npaxmuyeckoe 3ad0anue no meme: «Ilpeodpaszosanue cmenenHvlx, NOKA3amMeaAbHbIX GbIPAdCEHUI) (24)
® Buinoanums npakmuueckoe 3a0anue no meme: «Illpeodpazosanue nozapugpmuueckux gviparcenuiy (2u)
e Hanucamo peghpepam na memy: «Benukue mamemamuxuy (5 u)
Pazpea 3. 19
IIpsimMble 1 MUIOCKOCTH
B POCTPAHCTBE
37 B3anMHoe pacnosiokeHue AByX NPSIMBIX B IPOCTPAHCTBE 1 OKO01, OK02,
Cooepocanus yyebHo20 mamepuana: CHOCOOBI 3alaHUs TIOCKOCTH, PACIOJOKEHHE IJIOCKOCTEH; OK3 OKO04,
pacroyio)keHle NpsAMONW U TJIOCKOCTH; PACIOJIOKEHHE JBYX MPSAMBIX; CKPELIMBAIOLIUECS MPSMbIE; OKO05, OK7
TIEPBHII MPU3HAK CKPEIIMBAIOIINXCS; pEIICHHUE 3a/1ad.
38 IpakTuyeckoe 3ansiTue Ne 16. B3aumHoe pacnosioxkeHue IByX NPSIMbIX B IPOCTPAHCTBE 1
Coodeporcanue npakmuuecko2o 3ansamus. TPU3HAKA B3aUMHOTO PACIIONIOKEHHS MPSMBIX. YTOJI MEXIY
npsiMBIMH. B3anMHOE pacnosiox)eHne IPsSIMBIX B TUIOCKOCTEH.
39,40 | MapanajaeabHOCTh NPSIMON M MJIOCKOCTH 2
Cooeporcanus yuebnoco mamepuana. TPU3HAK MapalljIeNIbHOCTH; JTOKA3aTelIbCTBO MNapauIeIbHOCTU
IPSIMBIX U IJIOCKOCTEH; pelIeHune 3a/1a4.
41 ITapa/j1eJIbHOCTH MJI0CKOCTEH 1
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Cooeporcanus yuebHo20 mamepuana: NapaielibHble TUIOCKOCTH; CBOMCTBA MapaJuIeIbHbIX TIOCKOCTEH;
pelieHre 3aaau.

42

IMepneHAUKYJAPHOCTH NPSAMOI U IJIOCKOCTH

Cooeporcanus yuebnoco mamepuana:. TIEPIEHIUKYISIPHBIE TMPsIMbIE B MpocTpaHcTBe. [lapamienbHble
IIpsiMbIE, TEPIEHIUKYIIAPHBIE K IIIOCKOCTU. lIpH3HaK neprneHauKyJIIpHOCTH NPSIMON U IUIOCKOCTH.
TeopeMa 0 npsIMOM, IEPIEHIUKYIISIPHON K INIOCKOCTH. Pemenue 3agad.

43

IlepneHauKy/asp U HAKJIOHHASA
Cooeporcanusi yuebHo20 mamepuana: PACCTOSHUE OT TOYKU JO IUIOCKOCTH. [lepneHauKkymsp u
HaKJIOHHbIE. Teopema 0 Tpex HepreHaUKyIspax.

44

IIpakTnueckoe 3ansaTHe Ne 17. IlepnieHauKy/Isip 1 HAKJIOHHASA
Cooeporcanue npakmuuecko2o 3aHamus: TEOPEMbI O B3aUMHOM PacIIOJIOKEHUH MPSIMON U IIIOCKOCTH.
Teopema 0 Tpex neprneHaAnuKyIsIpax.

45

YroJ Mexay npsiMoi M JIOCKOCTHIO
Cooeporcanus yuebHo20 mamepuana. Yrojl MEXAy MPsSIMON U TUIOCKOCThIO. Perienue 3anad.

46

Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue NPUKIAOH020 MOOYIA)

IpakTuyeckoe 3ansaTue Ne 18. Yroa Mexkay npsiMoii U MJI0CKOCTHIO
Cooepoicanue npakmuyecko2o 3aHamus: TEPIEHIAUKYISAP W HAKIOHHAS K IUIOCKOCTU. YTON MEXKAY
IIPSIMOM U TNIOCKOCTBIO.

47

JByrpaHHbIi yrosa
Cooepocanus yuebHoeo mamepuana. NBYrpaHHbld yroi. Ilpsimoyronbublii mapaienenunen. Kyo.
Pemenue 3agau.

48

Yroa Mexay mi0CKOCTIMHA
Cooepoicanus yuebno2o mamepuana: yroia MeXAY TIOCKOCTsIMU. Pemienue 3amay.

49,50

IepneHAUKYAAPHOCTH ABYX IJIOCKOCTEH
Cooeporcanusi yuebHoco mamepuana:. TNPU3HAK NEPHEHAMKYISIPHOCTH ABYX IUIOCKOCTEH. Pemienue
3a1a4.

o1

IpakTnueckoe 3ansaTre Ne 19. [lepneHanKyIsIpHOCTH ABYX MJIOCKOCTEH

Coodeporcanue npaxmuiecko2o 3aHAmus.; TIPU3HAKU U CBOICTBA MapajieNIbHbIX M MEPIEeHIUKYISIPHBIX
IJIOCKOCTEN. PaccTosHMEe OT TOYKM 1O IIOCKOCTH, OT HMPSIMOW IO IUIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMH, ~ MEXJY  CKPEUIMBAIOIIMMHU  MPSAMBIMH, MEXIY NPOU3BOJIBHBIMH (UTypaMH B
IIPOCTPAHCTBE.

52

IIpakTnyeckoe 3ansaTue Ne 20. I'eomerpuyeckue npeodpa3oBaHus NPOCTPAHCTBA
Cooeporcanue npaxmuueckoco 3aHAmus:  NApAJUICNbHBIM IEPEHOC, CHUMMETPHUS OTHOCHUTEIBHO
IIJIOCKOCTH.

53

IMapasneabHoe npoekTupoBanue. ILiomaab opTOroHaAJIbLHOM NPOEKIUN
Coodeporcanusi  yuebnoco mamepuana. mnapanenpHas npoekius ¢urypel. OCHOBHbIE CBOWCTBa
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[apaJuIeIbHOTO NPOEKTUpOBaHus. [iionans OpTOroHaJILHON MPOEKIUU.

54

IIpakTnueckoe 3ansaTne Ne 21. U300paskeHne NpoCTPAHCTBEHHBIX QUIYP

Cooeporcanue npaxmuuecko2o 3aHAmus. NapajuieIbHOe NPOEKTUPOBAHUE U €ro CBOHCTBa. Teopema o
IUIOUIaI1  OPTOrOHAJIBLHOU IIPOEKLNU MHOTOYT OJIbHHKA. B3aunmHoe pacIoyoxeHue
IIPOCTPAHCTBEHHBIX (PUTYD.

55

KonTtpoJubHas pabora Ned «IIpsiMble ¥ IJIOCKOCTH B IIPOCTPAHCTBE»

Bueayoumopnas camocmosamenvras paboma obyuarowe2ocs:
e Hanucame koncnekm no meme: «llpamvie u nnockocmu ¢ npocmpancmee» (34)
o  Cocmasums maoauyy no meme: «Ilpamoyzonvusiit napannenenuneo. Kyo » (1 1)
e Buinonnums npaxkmuueckoe 3adanue nHa memy: «llocmpoenue ceuenun. Ilapannenvnuviii nepenoc. Cummempusn
OMmMHOCUmMENbHO RAOCKOCmU) (34)
e Hanucamo pepepam na memy: «Illapannenvrnoe npoexkmuposanue» (5u)

12

Pazpeua 4.
Kom0Ounaropuka

56,57

OcHOBHBIE NOHATHS KOMONHATOPUKH
Cooeporcanus yuebnoco mamepuana. OCHOBHBIE TOHATUS KoMOMHaTtopuku. [lpumepsl mpocredmmx
KOMOMHATOPHBIX 3a/1a4.

58

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (Cooepricanue NPUKIAOHO20 MOOYIs)

IIpakTuyeckoe 3ansitue Ne 22, 3agauyd Ha MoACYeT YHCJIA pa3MellleHHH, NepPecTaHOBOK,
coueTaHui
Cooepoicanue npakmuyecko2o 3aHAmMusA. 3aJadyd Ha TOJACYET YWCIAa pPa3MEIIeHUN, MEepeCcTaHOBOK,
COYeTaHMH.

59

IpakTuyeckoe 3anaTue Ne 23. Pemienue 3agqa4y Ha nepe0op BapuaHTOB
Cooeporcanue npakmuyecko2o 3aHAmus: pelieHne KOMOMHATOPHBIX 3adad. Pazmenienus, couetanus u
MEPECTAaHOBKH.

60

®opmyJia 6uHoma Herorona. CBolicTBa 0MHOMMHAIBHBIX K03((UIIHEHTOB
Cooeporcanusi  yuebnoco mamepuana: QGopmyna OuHoma HproToHa. CBoiicTBa OMHOMHHAIBHBIX
koa¢dunmenTos. Pemenue 3anay.

61

IIpakTnyeckoe 3ansTHe Ne 24. ®dopmyna OmHoma Hbrorona. CpoiicTBa OMHOMHHAJIBbHBIX
k03¢ Ppunuenros
Cooepoicanue npakmuiecko2o 3aHamus: pelicHue 3a/1a4.

62

Tpeyroabnuk Iackans
Cooeporcanus yuebrnozo mamepuana. TpeyronbHuk Ilackans. Pemenue 3agad.

63

IIpakTuyeckoe 3ansaTue Ne 25. TpeyroabHuk Ilackans
Cooeporcanuss npakmuueckozo 3ansamus; Ounom HeioroHa u TpeyronbHuk [lackans. Ilpuxnaanbie
3a/1a4H.

OKO1, OK02,
OK3 OK04,
OKO05
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\ 64 \ KonTtpoJuabHasi padora NeS «jieMeHTbI KOMOMHATOPHKH» 1
Breaynuropnas camoctosiTenbHast paboTa 00y4aromerocs: 6
e  Boinoanums ucciedosamenvcKyio paoomy no meme: «Mcmopus eo3nuxknosenue komounamopuxuy (2u)
e Hanucamu koncnekm no meme: «Komounamopnwie memoowt pewienusn 3aoaw» (2 u)
o Iloozomoseums cooougenue no meme: «@opmyna bunoma Hotomona. Tpeyzonvnuk Ilackana» (2u)
Pa3znea S. 18
Koopaunarts! u
BEKTOPBI
65,66, | IIpsiMoyroJibHasi (IeKapTOBAa) CHCTEMa KOOPAMHAT B MPOCTPAHCTBE 3 OKO01, OK02,
67 Cooepoicanus yuebHo20 mamepuaia: TIOBTOPEHUE MPOUIECHHOTO; EKAPTOBas CHCTEMa KOOpPIWHAT B OK3 OKO04,
MPOCTPAHCTBE. OKO05, OK7
68 IIpakTuyeckoe 3ansiTue Ne 26. Koopaunatsl BekTopa. CkajisipHoe Npou3BeleHHEe BEKTOPOB 1
Cooepoicanusi npaxmuyecko2o 3awsmus: BEKTOpbl. JlelcTBuS ¢ BekTopamu. JlekapToBa cucTema
KOOPJIMHAT B ITPOCTPAHCTBE.
69 Ipakruuyeckoe 3ansiTue Ne 27. @opmyJia pacCTOSTHUSI MeKIY ABYMSI TOUKAMHU 1
ConeprxaHusi MPAKTHYECKOTO 3aHATHS: (hOpMyJia pacCTOSIHUS MEXy TOUYKAMH; peIICHHE 3a/ad.
70,71 | IlpakTuueckoe 3ansitue Ne 28. YpaBHeHus cepbl, IJIOCKOCTH U MPAMOii 2
CopepxaHusi MPAKTUYECKOTO 3aHATHS: YpaBHEHHE OKPYKHOCTHU, CHEPHI, IITOCKOCTH.
72 IpakTunueckoe 3ansitue Ne 29. Bektopbl. Moy BekTopa. PaBeHCTBO BEeKTOpPOB 1
Cooeporcanus npakmu4ecko2o 3auamusl. BEKTOPbl, MOAYJIb BEKTOpPA; PAaBEHCTBO BEKTOPOB.
73,74 | IlpakTuueckoe 3ansitue Ne 30. Ciio:keHHe BEeKTOPOB 2
Cooeporcanusi npakmu4ecko20 3aHamusi: CII0)KEHHE BEKTOPOB; CJI0KEHNE HECKOJIbKHUX BEKTOPOB.
75 IIpakTnyeckoe 3anaTne Ne 31. YMHOkKeHHe BEKTOPA HA YHCJIO 1
Cooeporcanusi npakmu4ecko2o 3auamusi: yMHOKEHHE BEKTOpa Ha YHCJIO; pEIICHHE 3a/1a4.
76 IIpakTnyeckoe 3anaTne Ne 32. Pa3oxkeHue BeKTOPa 10 HANPABJICHUAM 1
Cooeporcanuss npakmu4ecko20 3aHamus’. pa3iokKeHNe BEKTOPA 110 HANIPABJICHUSIM.
77,78 | IlpakTuyeckoe 3ansitue Ne 33. Yrosa Mexkay I1ByMsi BeKTOpaMu 2
Cooeporcanusi npakmu4ecko20 3aHamusi: yroil MeXJy IByMsl BEKTOpaMU; pellieHue 3aau.
79 IIpakTnueckoe 3ansaTue Ne 34. [Ipoeknnus BeKTopa Ha OCh 1
Cooeporcanusi npakmu4ecko2o 3auamus: IPOeKLHs BEKTOPa Ha O0Ch; pellIeHne 3ajau.
80,81 | IIpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepiicanue RPUKIAOHO20 MOOYIis) 2
IIpakTnueckoe 3ansiTme Ne 35. Hcnoab3oBaHHe KOOPAMHAT W BEKTOPOB INpPH peLIeHHH
MaTeMAaTHYeCKUX U MPHUKJIATHBIX 32124
Coleporcanusi  npakmuyeckoeo 3aHamus. JACUCTBUS C BEKTOpaMH, 3aJaHHBIMH KOOPIWHATAMHU.
CkanspHoe Npou3BEJCHUE BEKTOPOB. BEKTOpHOE ypaBHEHUHE NMPAMON M TUIOCKOCTU. Mcmosib3oBaHue
BEKTOPOB IIPH JJOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

19




| 82

\ KonTtpoJuabHasi pabora Ne6 «KoopauHaTHI H BEKTOPbD)

Buneayoumopuas camocmosmenvuas paboma o6yyaiouje2ocs:
e Hanucamw koncnekm no meme: «Koopounamot u éekmopur» (24)
e Bwinonnums npakmuueckoe 3a0anue. «3aoauu 6 Koopounamaxy (24)
e Hanucamo pepepam na memy: « Bekmopnoe 3adanue npampix u naockocmeii ¢ npocmparncmee» (5u)

Pa3znea 6.
OcHOBBI
TPUTOHOMETPHUH

28

83,84

Pagnannas mepa yria. BpamareabHoe 1BHKeHHe

Cooepoicanusi  yuebHO20 Mamepuaida: OCHOBHBIC TMOHSATHS, HW3MEPCHHE YIJIOB; BpallaTeIbHOE
JIBIDKCHHE, CBOWMCTBA BPAIATEILHOTO JABMIKEHUS; IMEPEBOJ T'PaJyCHONH Mephl U3MEPEHHs YIJIOB B
paauaHHyi0 U 00paTHO; ONPEEICHUE YETBEPTH, B KOTOPOU JICKHUT YTOJI.

85,86

IIpakTuyeckoe 3ansaTue Ne 36. CUHYC, KOCHHYC, TAHT€HC M KOTAHTe€HC Y CJIAa
Cooepoicanue npakmuuecko2o 3ansamus: paguaHHbIl METOJ W3MEPEHUs YIJIOB BPAILLEHUS U CBS3b C
rpaJyCHOU MEPOM.

87,88

IIpakTuyeckoe 3anaTHe Ne 37. OcCHOBHble TPHUIOHOMETPHYECKHE TOKAeCTBa, (OpPMYJibI
NpHUBEACHUSA

Coodeporcanue npaxmuuecko2o 3aHAmMus: OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (HOPMYJIbI
IpUBEJICHNS; TpeoOpa3oBaHNE BhIPAKEHUH.

89,90

IIpakTuyeckoe 3ansaTue Ne 38. @opmy.Jibl CI0KEHUS
Cooeporcanue npaxkmuuecko2o 3ausmus: TPUMEHEHHE (DOPMYN CIOKEHHUs MNpHU IMpeoOpa30oBaHUU
BBIPKEHMSI.

91,92

IIpakTuyeckoe 3ansaTue Ne 39. @opmyJibl yIBOEHHSA
Coleporcanue npaxmuueckozco 3anAmus: TpUMEHEHHE (OpMyn yIBOEGHHS MpHU IMpeoOpa3oBaHUU
BBIPAKCHHS.

93

IIpakTyeckoe 3ansaTue Ne 40. @opmMyJIbl NOJOBHHHOIO yIJia
Cooepocanue  npakmuveckoeo 3auamus: GOPMYIbl  TOJOBUHHOTO  YIJIa, TMpeoOpa3oBaHUeE
MOJIOBUHHOTO yTJia.

94,95

IIpeoOpa3oBanus NpocTeINX TPUTOHOMETPHYECKUX BbIPaKeHHUI
Cooeporcanust  yuebnoco mamepuana. TpeoOpa3oBaHUs MPOCTEHIIMX  TPUTOHOMETPUUECKUX
BBIPAKCHMUII.

96,97

IIpakTnyeckoe 3anatue Ne 41. IlpeoOpa3oBanus mnpocTedIIMX TPUTOHOMETPHYECKUX
BbIPAaKEHHU

Cooeporcanue npakmuyeckoeo 3aHAmus: OCHOBHbIE TPUTOHOMETPUYECKHUE TOXKAECTBA, (OPMYIIbI
CIIOKEHMSI, IBOCHHSI, MPeoOpa3oBaHWE CYMMbl TPUTOHOMETPUYECKUX (YHKIUI B IPOU3BENEHUE,
npeoOpa3oBaHuE MPOU3BEICHHS TPUTOHOMETPUYECKUX (PYHKIUH B CYMMY.

98

IIpakTnyeckoe 3ansaTHe Ne 42. IlpeoGpa3oBaHusi CcyMMbl TPUTOHOMETPHYECKHX (YHKIMIi B

OKO1, OK02,
OK3 OK04,
OKO05, OK7
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Npou3BeeHNe U MPOU3BeIeHUA B CYMMY
Cooeporcanue npaxmuyecko2o 3aHAmus. TPeoOpPa3oBaHUSI CyMMbI TPHTOHOMETPHUECKUX (DYHKIUI B
POM3BEACHUE U TPOU3BEICHUS B CYMMY.
99 BobipaskeHue TPUTOHOMeETPHYeCKUX (YHKIMIA Yepe3 TAHIeHC MOJOBMHHOIO ApryMeHTa 1
Cooepotcanust yuebnoeo mamepuana: BHIPAKCHWE TPUTOHOMETPHUECKUX (QYHKIHMHA 4Yepe3 TaHTeHC
MOJIOBUHHOTO apryMEHTA.
100, IMpakTyeckoe 3ansaTHe Ne 43. O6paTHbIe TPUTOHOMETPHYECKHE (PYHKIMHU 2
101 Cooepoicanue npakxmuueckoeo 3ansmus: OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUU: apKCHUHYC,
ApKKOCHHYC, apKTaHTEHC.
102,103 | [pocTeiilune TPUTOHOMETPUYECKUE YPABHEHUS 2
Cooepotcanus yuebHo20 Mamepuana: pelieHHe TPUTOHOMETPHUECKUX YPaBHEHUH.
104,105 | IpakTuyeckoe 3ausaTue Ne 44. [Ipocreiiine TPUTOHOMeTPUYECKUE YPABHEHUS 2
Cooepoicanue npakmuiecko2o 3aHamus: pelieHne TPUTOHOMETPHUECKUX YPaBHEHUH .
106,107 | [IpocTeiilune TPUTOHOMETPUYECKUE HEPABEHCTBA 2
Cooepoicanus yuebHo20 Mamepuana: pelieHue MPOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.
108,109 | IpakTuyeckoe 3ausTue Ne 45. [Ipocreiilme TpUroHOMeTPUYECKHE HEPaBEeHCTBA. 2
Colepoicanue npakmuieckoeo 3aHamus; pelieHne MPOCTEHIINX TPUTOHOMETPUIECKIX HEPABEHCTB.
110 KonTpoubnas padora Ne7 «OcHOBbI TPMTOHOMETPHN» 1
Brneayoumopnas camocmosmenvnas paboma ooyuaiowe2ocs: 7
® Buinoanums npakmuueckoe 3adanue Ha memy: «Peuienue mpuconomempuieckux ypasHeHutl u cucmem YpagHeHully
(24)
® Buinoanums npakmuueckoe 3a0anue na memy: « Pewenue mpueonomempuueckux HepaseHcme u CUCmeMm HepaseHCmey
(24)
o IToozomosums doknad na memy: «I paguueckoe pewenue ypasnenuil u Hepasencmey (3u)
Paznea 7. 13
DyHKIUH U TpaGUKU
111 DOyHKINH 1 OKO01, OKO02,
Cooeporcanue yuebHoeo mamepuana: 3aaaHue GyHKIUU, QYHKIIMOHAIbHBIE 0003HA4YeHUsS (00JacTh OK3 OKO04,
OlpesieieHuss M MHOXecTBa 3HaueHuil); rpa¢uk ¢ynkuuu. IloctpoeHue rpadukoB GyHKUIUH, OKO05, OK7
3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.
112 IIpakTnyeckas padora Ne 46. PyHkuun 1
Cooeporcanue npakmuuecko2o 3auamus: TIPUMEPHI 3aBUCUMOCTEH MEXy MepeMEHHBIMHU B PeaTbHBIX
npoleccax M3 CMEXHBIX aucuuminH. Onpenenenue ¢yHkuuid. Iloctpoenue u yrenue rpadukos
dbynkmii. UccnenoBanue QyHKIMH.
113 CpoiicTBa QyHKIHHT 1
Cooeporcanue yuebno2o mamepuana. CBOMCTBa GYHKIIMU: MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb,
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OTPAaHUYEHHOCTh, TEPUOIUIHOCTh. [IpOMEKYTKM BO3pacTaHusi W YObIBaHUs, HauOoOIbIIee U
HauMEHbIlIee 3HAa4YeHMs, TOYKH HKcTpemyma. ['paduueckas uHTepIpeTanus. [Tpumepsl
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B pEaIbHBIX IpOIeccax U SBICHUAX. ApH(PMETHUYECKHUE OIepalun
Han hyHKnusamMu. CrnoxxHas GyHkims (kommosunus). [ToHsTHE 0 HEMPEepPBIBHOCTH (PYHKITUH.

114,115 | HpakTudeckoe 3ansaTue Ne 47. CoiicTBa PyHKIUH 2
Cooeporcanue npakmuuecko2o 3aHAmMus: CBOWCTBA JUHEHHOW, KBAJAPATUYHON, KYCOYHO-JIIMHEHHON 1
npoOHO — nuHelHoW (ynkuwii. HempepwiBHbie u nepuoganveckue GyHkmuu. CBoHcTBa U rpaduKu
CHHYCa, KOCHHYCA, TAHT€HCA U KOTAHTEHCA.

116,117 | HpakTudeckoe 3ansaTue Ne 48. O6paTHble GPyHKIIUH 2
Cooeporcanue npakmuyeckoeo 3anamusi: oOpatHele ¢GyHKuMH W ux rpaduku. OOparHbIe
TPUTOHOMETpHUECKHEe (YHKIIHH.

118,119 | Mpaxkrtu4yeckoe 3ansitue Ne 49. dyHkuumn 2
Cooepoicanue npakmuyecko2o 3ansamusl: CTEIICHHbIC, MOKa3aTelbHbIe, JIoTapudMUIecKue U
Tpuronomerpuueckue Gpynknun. OdparHeie TpuroHoMeTprudeckue GpyHkuuu. OnpenencHus
GbyHKIMI, UX CBOWCTBA U rpadUKU.

120,121 | [Ipeo6pa3oBanue rpadgpuxon 2
Cooepoicanue yuebrnoeo mamepuana: npeodbpazoBanus rpadukos. [lapannenbHblii mepeHoC,

CUMMETpPHS OTHOCHTEIBHO OCEeW KOOPAWHAT U CHMMETPHSI OTHOCHTEIIBHO Havaja KOOpAUHAT,
CUMMETPUS OTHOCUTENIBHO MPSAMOM Y = X, PaCTSHKEHHUE U CKATHE BJIOJIb OCEH KOOPIUHAT.
[TpeoOpaszoBanus rpaduka ¢yHKIMU. ['apMoOHUYecKHe KoJaeOaHusl.
122 IIpakTuyeckoe 3ansaTue Ne 50. [Ipeodpa3oBanue rpaguxon 1
Cooeporcanue npakmuueckozo 3awsamus: npeodpasoBaHusi rpadukos. [lapamnensHbI MepeHoC,
CUMMETpHUSA OTHOCUTENBHO OCed KOOpAMHAT U CUMMETPUS OTHOCUTEIBHO Haudajga KOOpJWHAT,
CUMMETPHS OTHOCHUTEIBHO NPSAMOM Yy = X, pacTsHKCHHE W C)KaTHe BJOJIb OCed KOOpAWHAT.
[TpeoOpaszoBanus rpaduka ¢yakiuu. ['apmonndeckue konebanus. [Ipuknagasie 3aqaun.
123 KontpoabHas padora Ne§ « DyHKUMH, UX CBOHCTBA U rpadukm» 1
Bueayoumopnas camocmoamenvhas paboma o6yyaoue2ocsi: 6
e Buinonnums npakmuueckoe 3adanue na memy: «HMccneoosams gpynxyuro» (2u)
o Cocmasumb mabdauyy na memy: « Qynkyuu, ux ceovicmea u epagpuxuy (2u)
e Hanucamp 3cce na memy: «Ponv mamemamuku 6 moetl dcusHu u 8 8b10panHoll npogeccuuy (2u)
Paznex 8. 31
MHOrorpaHHUKH 1
KpYIJible TeJa
124 MHororpaHHUKH 1 OKO01, OK02,
Cooepoicanue yuebHoco Mmamepuana: BEpPIIMHBI, peOpa, TpaHM MHOTOTPAHHMKA; pa3BepTKa; OK3 OKO04,
MHOT'OTpaHHbIE YIJIbI; BBITYKJIbIE MHOTOrpaHHUKHU. TeopeMa Diinepa. OKO05, OK7
125 | Ilpusma. [Ipsimasi u HakJIoHHasi npu3Ma. [IpaBuiibHasi npu3mMa 1

22




Cooeporcanue yuebnHo2o mamepuana: TIOHATAE TMPU3MBI; TpsAMas U HAKJIOHHAs NPHU3Ma; MpPaBUIIbHAS
MpHU3Ma; mojHas ¥ OOKOBasi IOBEPXHOCTH MPU3MBI; pEIICHHE 3a]1a4.

126 | lIpakTuyeckoe 3ansaTue Ne 51. [lapamnenenunen. Ky6. 1
Codeporcanue npaxmuuecko2o 3auamus: NapajieNenuIe], Kyo; peleHue 3aaay.

127 | Iupamuaa. llpaBuiibHasi nupaMuaa. YcedeHHAasi MHPAMHUIA 1
Cooeporcanue yuebHo20 mamepuana: TMpPaMua; TpaBUIbHAS NHUPAMHUAA; yCEUEHHas NHUPaMUa;
moJiHasi ¥ OOKOBasi IOBEPXHOCTh MUPAMUJI; pELICHHE 3a]1a4.

128 | IlpakTuueckoe 3ansitue Ne 52. Terparap 1
Cooepoicanue npakmuuecko2o 3auamusi: TETPadp, €ro AIEMEHTHI; pellieHUe 3a/ay.

129 IIpakTnueckas padora Ne 53. Cummerpun B Ky0e, B napajJiejienumne/e, B IpusMe H NupamMmje 1
Cooepoicanue npakmuueckoeo 3aHAmMusA: CUMMETPHUH B KyOe, B Mapajielenunene, B MpU3ME U
UpaMUJIe; peIeHne 3a1a4.

130, | IlpakTuyeckoe 3ansTHE Ne 54. CeueHusi Ky0a, NpU3Mbl U MHPAMH/IbI 2

131 Cooepoicanue npakmuuecko2o 3awsmus: PA3TAYHBIC BHJBI MHOTOTPAaHHUKOB. VX wu300pakeHHS.
Ceuenusi, pa3BepTKU MHOTOTPAHHHUKOB.

132 IIpakTuyeckoe 3ansaTue Ne 5S. IlpeacraBiieHue 0 NpaBHUJIBLHBIX MHOIOIPAHHUKAX 1
Cooepoicanue npaxmuueckoeo 3auamusi. TPEICTaBICHUE O MPABUIbHBIX MHOTOTPAHHHUKAX (TETpasiap,

Ky0, OKTasip, JOJEKAdIP U UKOCAIP); PEIICHUE 3a/1a4.
133 KouTtpoJubHas padora Ne 9 « MHOrorpaHHukm» 1
Bueayoumopnas camocmosmenvhas paboma o6yyaoue2ocsi: 8
e Buinonnums npakmuueckoe 3adanue no meme: «llupamuoa. Ilpuzma » (24)
o Iloozomosums npezenmauyuto «Mnozozpannuku 6 dcusnuy (24)
e Buinonnums npakmuueckoe 3adanue no meme: « Ceuenusny (24)
o Iloocomosums npezenmauyuio na memy: «llpasunvuvie u nonynpasuivibvie MHO20SPAHHUKUY (24)

134 Huanuap 1 OKO01, OK02,
Cooeporcanue yuebnHoco mamepuana: UWIUHIP; OCHOBAaHME, BbBICOTA, OOKOBas IOBEPXHOCTH, OK3 OKO04,
oOpasytoias, pa3BepTKa; OCEBbIE CEUCHUS U CEUEHUs, TTapaJlIeIbHbIE OCHOBAHUIO. OKO5, OK7

135 IIpakTnueckoe 3ansaTue Ne 56. Hnannap 1
Cooeporcanue npakmuuecko2o 3ausamus; pelieHre 3a1ad.

136 Konyc. YcedeHHBIH KOHYC 1
Cooeporcanue yuebHoco Mmamepuana: KOHYC;, YCEUSHHBIH KOHYC; OCHOBaHHE, BBICOTA, OOKOBas
MIOBEPXHOCTh, 00pa3yrolas, pa3BepTKa; OCEBbIC CEUCHUsI U CEUCHUs, MapajlIeIbHbIe OCHOBAHUIO.

137 IpakTuyeckoe 3anaTue Ne 57. Konyc. Y ceueHHblil KOHYC 1
Cooeporcanue npakxmuueckoco 3aHamusi. KOHYC; YCEYSHHBI KOHYC; OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, 00pa3ymolas, pa3BepTKa, OCEBble CEUEHHs] M CEYEHHs, NapajielibHble OCHOBAHUIO;
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penieHue 3aaad.

138,
139

Ilap u cepa, nx ceuenns. KacareabHasi 10cKocTh K chepe
Cooeporcanue yuebnoco mamepuana: map U cpepa, UX CEUEHHUs; KacaTelbHas IJIOCKOCTb K cdepe;
pelleHne 3a1au.

140

IpakTuyeckoe 3ansaaTue Ne 58. lllap u cdepa
Coodeporcanue npakmuyeckoeo 3anamus; mwap U cdepa, UX CeUeHHs; KacaTellbHas IJIOCKOCTh K cdepe;
pelieHre 3aaau.

141

KonTtpoJuabHnas padora Ne 10 « Tesia 1 1oBepXHOCTH BpAaLLlCHUSI»

Bueayoumopnas camocmosamenvras paboma obyuarowe2ocs.:
o Cocmagums mecm u 3maion omeemos kK Hemy na memy: «LJununop. Kownyc. lllap, Chepa» (34)
e Bwinoanums npakmuueckue 3adanun na memy. « Tena u nosepxnocmu epawerusy (44)

142

Oo0beM 1 ero nzmepenue. Unrerpanbuas ¢popmy.ia oobema
Cooepotcanue yuebHo2o mamepuaia:. OObEM U €r0 U3MEPEHHE; HHTEeTrpaibHas (opmysa o0beMa.

143

IIpakTuyeckoe 3ansaTue Ne 59. @opmyabl o0bemMa Ky0a, MPIMOYI0JbHOI0 NapaJulesienuimena
Cooeporcanue npakmuyeckoeo 3anamus: GopMyisl o0beMa Ky0a, psSMOYTOJIIEHOTO TapalyieNenuIea;
pelieHre 3aaau.

144

IIpakTuyeckoe 3ansaTue Ne 60. @opmysa od0bema NpU3Mbl
Cooeporcanue npaxmuyeckozo 3ansamus. GopMmyrna o0bemMa IPU3MBbI; PEIICHHE 3a1a4.

145,
146

IIpakTnueckoe 3ansaTue Ne 61. ®opmysia 06bemMa U MJIOIIAIM NOBEPXHOCTEH UJIMHIPA
Cooepoicanue npaxmuueckoeo 3auamus: Gopmyna o0bemMa MHIUHAPA; (HOPMYIBI  IUTOIIAIN
MOBEPXHOCTEN IMIIMHJPA; PEelIeHne 3a/au.

147,
148

IIpakTuyeckoe 3ansitue Ne 62. ®opmMyJibl 00beMa MUPAMU/IbI
Coodeporcanue npaxmuuecko2o 3auamus: GopMysbl 00beMa MUPaMUJI; pelIeHUe 3a/1ad.

149,
150

IMpakTuyeckoe 3ansaTHe Ne 63. @opMyJibl 00beMAa U MJIOIIATH MOBEPXHOCTEH KOHYCA
Cooeporcanue npaxmuueckozo 3anamus: HopMyisl 00beMa KOHyca; GOpMYIIbI IO TOBEPXHOCTEH
KOHYCa; pelIeHune 3a/1ad.

151

IIpakTnyeckoe 3anaTne Ne 64. @opmyJibl 00beMa MIapa U IIOIIAAH cepbl
Cooepoicanue npaxmuueckoeo 3ansimus.; GOpMyJsl 00beMa mapa U Iionaan chepsl; perieHne 3a1ad.

152,
153

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIaAOHO20 M0OY1A)

IpakTuyeckoe 3ansaTue Ne 65. [logodue Te.
Coodeporcanue npakmuyeckozo 3auamus: TOA00ME TN, OTHOLIEHMs IJIOUIaJel MOBEpXHOCTEH U
00BEMOB MOJAOOHBIX TEJI.

154

KonTtpouabnas padora Ne 11 «3MepeHusi B reomeTpum»

OKO1, OK02,
OK3 OK04,
OKO05, OK7

BHeayoumopnas camocmosmenvhas paboma o0y4aouecocs:
o  Cocmasums maonuyy no meme: « Mzmepenus 6 2ceomempuuy (2u4)
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Bovtnoanums npakmuueckoe 3adanue na memy: « Obvemul u niowaou gueyp» (2 4)
Hanucamo peghepam na memy. « Konuueckue ceuenus u ux npumenenue ¢ mexruxey (3u)

Paznea 9. Hauana 23
MATeMATH4YeCKOIro
aHaJM3a

155, ITocenoBaTeJbHOCTH 2 OKO01, OK02,

156 Cooepoicanue yuebnoeo mamepuana: mociaenoBaTeIbHOCTH. COCOOBI 3a/1aHUs U CBOMCTBA YHCIIOBBIX OK3 OKO04,
nocnenoBarenbHocTeil. [loHsiTne o mnpenene MOCIEAOBATEIbHOCTH; CYIIECTBOBAHHME IMpejielia OKO05, OK7
MOHOTOHHOM OTPaHUYEHHOM MOCIEN0BATEIBHOCTH.

157 IIpakTuyeckoe 3ansaTHe Ne 66. CyMMHpoOBaHHe MOCJIeA0BATEILHOCTEN 1
Coleporcanue npaxmuuecko2o 3aHAMUA: YUACIOBAs IOCIEAOBATEILHOCTh, CIOCOOBI €€ 3a/JaHus,
BBIUMCIICHUS WICHOB HocienoBatesnbHocTu. [Ipenen mocnenoBatenbHOCTH. beckoHeuHo yObIBarolas
reomerpuueckas mnporpeccus. CyMMUpOBaHUE IOCJIEI0BATENbHOCTEN; OECKOHEYHO YyObIBaroIast
reoOMeTPHUECKas IPOrPeccHsi U ee CyMMa.

158, IMpousBoanasn 3

159, Cooepoicanue yuebnoeo mamepuana: llousatue o mpou3BogHON QYHKIUMH, €€ TEOMETPUUECKUN U

160 (bU3NIEeCKHU CMBICIL.

161 IIpakTnyeckoe 3ansiTue Ne 67. YpaBHeHHe KacaTeJIbHOH K rpaQuKy GpyHKIIUH 1
Codeporcanue npaxmuuecko2o 3aHamus: ypaBHEHHE KacaTelIbHOU K TpaduKy (QYHKIIHH.

162, IpakTuyeckoe 3ansitue Ne 68. [Ipon3BoaHBbIE CYMMBI, PA3HOCTH, IPOU3BEAEHUSI, YACTHOTO 2

163 Codeparcanue npaxmuuecko2o 3aHamus: TPOU3BOTHBIE CYMMBI, pa3HOCTH, MPOU3BEICHHS, YaCTHOTO.

164, IIpakTnueckoe 3ansaTue Ne 69. [Ipon3BoaHbIEe OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMI 2

165 Codeporcanue npaxmuuecko2o 3aHamus: TIPOU3BOJHBIE OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUI.

166, IIpakTnueckoe 3ansaTtue Ne 70. IlpumeHeHme NPOM3BOAHON K HCCIeIOBAHUI0 (QYHKIUA M 2

167 NOCTPOEHUIO rpaduKoB
Coodeporcanue npakmuuecko2o 3ansamusi; TPUMEHEHUE TPOM3BOTHON K HCCIICAOBAHHUIO (YHKIUH U
MIOCTPOEHHIO IPa(hUKOB.

168 IIpakTnueckoe 3ansaTue Ne 71. [Ipon3BoaHblie 00paTHON PYHKUMU U KOMIO3UIIUM QYHKIIUH 1
Codeporcanue npaxmuiecko2o 3aHamus: TIPOU3BOJHbIE 0OpaTHON QPYHKIIMH U KOMIIO3UIIMH (DYHKIIMH.

169, IIpumepsl HCHOJIB30BAaHUA TNPOU3BOIHOW [JIsi HAXOXKAEHUS HAWJIY4lllero pemieHuss B 2

170 NPUKJIATHBIX 321a4aX
Cooeporcanue yuyebnoeo mamepuana. TPOW3BOMHAS, MEXAHHUECKUH W TEOMETPHUYECKUH CMBICT
MIPOU3BOIHON. YpaBHEHHE KacaTesbHOM B oOmem Buje. IlpaBuna u gopmynsl nuddepeHmpoBanus,
TabMUIa  TPOU3BOMHBIX  dJeMeHTapHBIX  (yHkmmic. MccnemoBanwe (YHKIMH C  TIOMOIIBIO
npou3BoaHONW. HaxoxneHue HauOONbIIEro, HAaUMEHBLIETO 3HAYEHUS M DKCTPEMAaJbHBIX 3HAYEHUH
GyHKIIH.

171, IIpakTnyeckoe 3ansitue Ne 72. IlpuMepbl HMCHOJIb30BAHUSI NMPOW3BOAHON JJIsl HAXOKIACHHSA 2
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172

HAWIYYIIIero pelieHnsl B MPUKJIAIHBIX 32/1a4axX

Cooepoicanue npaxmuyeckozeo 3auamus: TpaBuina u Gdopmynasl auddepeHnrpoBanus, TabIUIA
MPOM3BOJHBIX  AJIEMEHTapHbIX  (QyHKIMH. MccnenoBanue (GyHKIMHM C MOMOIIBIO MPOW3BOIHOM.
Haxoxnenre HanOoJIbIIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMaJIbHBIX 3HAYCHUH (DYHKITHH.

173 - | Bropasi npou3BoaHAasi, ¢ reoMeTPHYECKHii U PU3MUeCKHii CMBICI 3
175 Cooepoicanue yuebno2o mamepuana: BTopas IPOU3BOJIHAS, €€ TCOMETPHUSCKUN U U3NUISCKUN CMBICII.
176 IpakTnyeckoe 3ansaTue Ne 73. Haxo:kaeHHe CKOPOCTH JUIS Mpolecca, 3aJaHHOro (Gopmysioi u 1
rpagpuxom
Cooepoicanue npakmuyecko2o 3aHAMuUA: HaX0XKACHUE CKOPOCTH Ui Ipolecca, 3aJaHHoro Gopmyioi
U rpaduxom.
177 | KonrpoabHas padora Ne 12 « IlponsBoaHas» 1
Brneayoumopuas camocmosmenvuas paboma o6yuaoujecocs: 6
¢  Boinoanums npakmuyeckoe 3adanue na memy: «lIlpouzsoonvie» (4u)
e  Bwuinonnums npakmuueckoe 3adanue na memy: «llocmpoenue epapuxosy (24)
Pazngen 10 UuTerpan 12
U ero IpMMeHeHHe
178 - | MepBooOpasHas U HHTErpa 3 OKO01, OK02,
180 Coodeporcanue yuebno2o mamepuana: IleppoodpasHas ¥ HHTErPaJL. OK3 OK04,
181, IIpakTnueckoe 3ansaTue Ne 74. IlepBoodpa3Has u HHTerpas 2 OKO05, OK7
182 Cooepoicarnue npakmuiecko2o 3ansamus: IEpBOOOpa3Has U UHTErpal.
183 - | IpumeHenue onpeaeIeHHOr0 MHTErpaIa 3
185 Cooepoicanue yuebHoeo mamepuana. TPUMEHEHHE OINPEAECNEHHOTO0 HWHTEerpalia Al HaXOXKJIEeHUs
IIonaiv KpuBosMHenHoH Tpaneunn. @opmyna HetoTona-JleiiOHuna.
186, IpakTuyeckoe 3ansiTue Ne 75, [IpumMeHeHue onpeae1eHHOT0 HHTerpaJa 2
187 Cooepoicanue npaxmuueckoeo 3auamus. IPUMEHEHHE ONPEAEeNCHHOTr0 MHTErpaja JUisi HaXOXKIEeHUs
IIon[aiv KpuBosiMHenHoM Tpaneunn. @opmyna HetoTona-JleiiOHuna.
188 IIpakTnyeckoe 3ansaTre Ne 76. Ilpumepbl npuMeHeHUst HHTErpajia B GU3NKe U TeOMeTPpHHU 1
Codeporcanue npaxmuuecko2o 3aHsamus: IPAMepbl IPUMEHEHUsI HHTErpasia B QU3UKE U TEOMETPHH.
189 | Kourpoabuas padora Ne 13 «IlepBooOpa3Has u HHTErpas » 1
Pazgen 11. 10
DJIeMeHThI TeOpuHu
BEPOSATHOCTEN U
MaTeMaTH4eCcKOi
CTATUCTHKHU
190, | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue RPUKIAOHO20 MOOYI15) 2 OKO01, OKO02,
191 OK3 OK04
IIpakTnueckoe 3ansaTHe Ne 77. Co0ObiTHE, BEpPOSITHOCTH COOBITHS, CJI0KE€HHE M YMHOKEHHe ’
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BEpPOSATHOCTEI OKO5, OK7
Cooeporcanue npakmuyecko2o 3aHAmMus: KIACCUUECKOE OIpeleleHHe  BEpOsSTHOCTH,  CBOMCTBA
BEPOSITHOCTEH, TEOpeMa O CyMME BEpOATHOCTEH, COOBITHE, BEPOSITHOCTH COOBITHSA, CIOXKEHUE U
YMHOXEHHE BEPOSITHOCTEH; MOHATHE O HE3aBUCUMOCTH COOBITHI.
192 | [IpakTuyeckoe 3ansaTHe Ne 78. JluckpeTHasi cJydyaifHAs BeJIMYMHA 1
Cooeporcanue yuebnoeo mamepuana. NTACKPETHasl cilydyaiiHas BEJIMYMHA, 3aKOH €€ PAcIpeiesICHUs;
YICIIOBBIE XapaKTEPUCTUKHU AUCKPETHOM CIy4JailHOW BEJIMUYMHBI; IOHATUE O 3aKOHE OOJIBIINX YHCEN.
193, IIpencraBiieHue JaHHBIX 2
194 Cooepoicanue yuebnoco mamepuana: TPEACTaBICHUE TAaHHBIX (TaOJMUIBI, AWArpaMMbl, Tpadukn),
reHepajbHas COBOKYIIHOCTb, BBIOOpKa, CpefaHee apudMeThyeckoe, MeauaHa. Brruucienue
BeposatHocTell. [Ipuknanneie 3anaun. [IpencraBieHne YuCIOBbIX JaHHbBIX.
195 Ilpogpeccuonanvho-opuenmuposannoe cooepicanue (CooeprHcanue NPUKIAOH020 MOOYs) 1
IIpakTuyeckoe 3anaTue Ne 79. [IpeacraBiieHue JaHHBIX
Cooeporcanue npakmuueckoeo 3ansamus: TPEICTaBICHUE NaHHBIX (TaOJIHLbI, JUarpamMmbl, IpaduKy),
reHepalbHas COBOKYIHOCTb, BBIOOpKa, cpeaHee apudMeTHUecKoe, MeauaHa. BeluucieHue
BepoaTtHocTel. [Ipukinannusie 3anaun. [IpeacrapieHne YMCIOBbIX TaHHBIX.
196, ITousiTHE 0 3212a4aX MATEMATHYECKON CTATUCTUKH 2
197 Coneprxanne yueOHOro MaTepuaia: OHITHE O 3a/1ayaXx MaTeMaTHYECKON CTaTUCTUKU; PEIICHUE 3a/1a4.
198 | Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPpUKIAOH020 M00Y1) 1
IpakTuuyeckoe 3ansitue Ne 80. Pemenne mpakTH4YecKHX 3aa4 ¢ MPUMeHEHHEM BepPOSITHOCTHBIX
METO10B
Cooeporcanue npaxmuuecko2o 3auamus: pelieHue NPaKTHIECKUX 3a1au ¢ IPUMEHEHHEM BEPOSITHOCTHBIX
METOJIOB.
199 Konrtpoabnasi padora Ne 14 «DjemMeHTbl TeOpUM BepPOATHOCTEH. DJIeMEHTbl MAaTeMaTH4YeCKOi 1
CTATHCTHKI
Bueayoumopnas camocmosmenvhas paboma o6yyaoue2ocsi: 8
e Hanucamo pepepam na memy: « Cpeonue 3navenus u ux npumenenue 6 cmamucmukey (4u)
e Boinoanume npaxmuyeckyr pabomy na memy: « Cmamucmuueckas oopabomka 0aHHuIxy (24)
e Bwutnoanumu npakmuueckyro pabomy na memy: «lIpocmetiwiue éepoamuocmusie 3a0aquy (24)
Paznen 12. 25
YpaBHeHnusi u
HEpPaBEeHCTBa
200 PaBHOCHJIBHOCTDH YPaBHEHMIi, HEPABEHCTB, CHCTEM 1 OKO01, OK02,
Cooeporcanue yuebHo2o mamepuana: onpesielieHne paBHOCUIBHOCTH YpaBHEHHH, HEPaBEHCTB, CUCTEM; OK3 OKO04,
MIPUMEPBHI. OKO05, OK7
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201

IIpakTnyeckoe 3anaTHe Ne 81. PABHOCH/ILHOCTH ypaBHEHHUIl, HEPABEHCTB, CHCTEM
Cooepoicanue npakmuyeckoeo 3auamus: KOPHU  ypaBHEHHWH.  PaBHOCHMJIBHOCTH  ypaBHECHUH.
ITpeoOpaszoBanue ypaBHeHuil. OCHOBHBIE IPUEMBI PEIICHUs] ypaBHEHUH. Penienne cucreM ypaBHEHUI.

202,
203

PanmoHanbHble ypaBHEeHHS U cHCTeMbl. OCHOBHBIE IPHEMbI UX pPellleHHus

Cooeporcanue yuebnoco mamepuana: palyoHaIbHbIC YPABHCHUS W CHCTEMbI; OCHOBHBIC IMPUEMBI HX
penieHus (pa3ioKEHHE HA MHOXXUTEH, BBEICHHE HOBBIX HEU3BECTHBIX, IMOJICTAHOBKA, Tpadudeckuit
METO]T).

204

IpakTuyeckoe 3ausitue Ne 82. PanuonajibHble ypaBHeHUsI U cucTeMbl. OCHOBHBIE MPUEMBI HX
peleHns

Cooeporcanue npaxmuiecko2o 3aHamus: paluoHalIbHbIC YPAaBHEHHS U CUCTEMbI; OCHOBHBIE IPHEMbI HX
pemeHus (pa3sioKEHHE HAa MHOXKUTEIH, BBEICHHE HOBBIX HEW3BECTHBIX, IOJICTAHOBKA, IpapHUYEeCKHil
METOJ).

205

HppauuonajbHbie ypaBHeHUs] U cucTeMbl. OCHOBHbIE NPHEMbI UX pellleHHs

Cooeporcanue yuebHo2o mamepuana: MPpaluOHATBHBIC YPaBHEHHS U CHCTEMbI; OCHOBHBIEC ITPHEMBI UX
pemieHus (pa3JioKEHUE HAa MHOXKUTEIM, BBEICHHE HOBBIX HEW3BECTHBIX, IOJICTAHOBKA, IpaHUYeCKuil
METOJ).

206,
207

IIpakTuyeckoe 3ansitue Ne 83. HppaunonajibHble ypaBHeHUs1 U cucTeMbl. OCHOBHBbIE IIPHEMBbI
UX penieHust

Cooepoicanue npakmuuecko2o 3auamus. UPPAUOHAITLHBIE YPAaBHEHUS U CUCTEMbI; OCHOBHBIE ITPUEMBI
HUX pClICHUA (pa3no>1<eHHe Ha MHOXUTCIH, BBEACHUEC HOBBIX HCU3BCCTHBIX, IIOACTAHOBKA, Ipa(i)I/ItIeCKI/If/'I

METOJ).

208

IMoka3aTenbHbIe ypaBHeHHS U cUcTeMbl. OCHOBHbIE MPHEMbI UX PelIeHUsI

Cooepoicanue yuebHo2o mamepuana: TOKa3aTENbHbIE YPABHEHUS M CHUCTEMbI; OCHOBHBIE MPUEMBI HX
penreHus (pa3ioKCHWE HA MHOXXUTEIH, BBEICHHEC HOBBIX HEHM3BECTHBIX, ITOJICTAHOBKA, Tpadudeckuii
METOJ).

209,
210

IpakTunyeckoe 3anaTue Ne 84. I[loka3zaTe/ibHbIe YPABHEHUSI H CHCTeMbl. OCHOBHBIE TPHEMbI HX
peueHust

Coodeporcanue npakmuyecko2o 3aHsmus: TIOKa3aTeNIbHbIC YPAaBHEHHS M CHCTEMBI; OCHOBHBIC MPHEMBI
UX pemeHus (pa3nokeHHe Ha MHOXHTENH, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, TpaduiecKuit
METOJ).

211

Tpuronomerpnuyeckne ypapHeHus U cucreMbl. OCHOBHBIE IIPHEMbI HX PelIeHHUsI

Cooeporcanue  yuebHoco Mmamepuana: palOHaJbHbIE, HWpPpPALUOHAIbHBIE, I[IOKa3aTelbHbIE U
TPUTOHOMETPUUECKUE YPAaBHEHUS U CHCTEMbI; OCHOBHBIE IIPUEMBI MX PpELIEHHS (pa3ioXeHUE Ha
MHOKHTEIIN, BBEJICHNE HOBBIX HEU3BECTHBIX, MOICTAHOBKA, TpauyecKknii METO).

212,
213

IIpakTnyeckoe 3anaTtue Ne 85. TpuroHomerpuyeckue ypaBHeHUusi M cucTeMbl. OCHOBHBIE

NpueMbl UX pelIeHUs
Codeporcanue npakmuyecko2o 3aHamus: PpalMOHAIbHBIE, HppalMOHAJIbHBIC, TOKa3aTelbHbIE MU
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TPUTOHOMETPHUYECKUE YpPABHEHHUS W CHCTEMbI; OCHOBHBIC NPHEMBI HMX peUIeHHsS (pa3joXeHHe Ha
MHOKUTEIH, BBEJICHHE HOBBIX HEN3BECTHBIX, OACTAHOBKA, TPa(UIeCcCKuil METON).

214, PannoHaibHbIe M HPPANMOHAIbHbIE HepaBeHCTBAa. OCHOBHBIE MPHEMBbI X pPeleHusl 2

215 Cooepoicanue yuebHoeo mamepuana: PalMOHANBHBIE W WPpPAlMOHANLHBIC HepaBeHCTBA. OCHOBHBIC
MIPUEMBI UX PEIICHHUSI.

216 IIpakTnueckoe 3anaTne Ne 86. PaninonanbHble HepaBeHCTBA. 1
Coodeporcanue npakmuuecko2co 3aHamus: PalMOHAIbHBIE HEPABCHCTBA; OCHOBHBIC IPHEMBI HX
pereHusl.

217 IMpakTnyeckoe 3ansaTue Ne 87. UppanuoHnajbHble HEpaBeHCTBA 1
Coodeporcanue npakmuyecko2o 3auAmMus: WPPANUOHAIBHBIE HEPABEHCTBA, OCHOBHBIC IPUEMBI HX
peIeHus.

218 IIpakTuyeckoe 3ansitue Ne 88. [loka3zare/ibHbIe HepaBeHCTBA. OCHOBHBIE IPHEMbI UX pellIeHHs 1
Coodeporcanue npakmuyeckoeo 3ansamusi; TOKa3aTeIbHbIC HEPABCHCTBA; OCHOBHBIC TPUEMBI HX
perneHwusl.

219 IIpakTnueckoe 3ausitue Ne 89. Tpuronomerpuyeckue HepaBeHCTBa. OCHOBHbIE NMpPHEMbI HX 1
pelieHus
Coodeporcanue npakmuueckoeo 3ansimusi; TPUTOHOMETPHUECKUE HEPAaBEHCTBA, OCHOBHBIC NMPHEMbI UX
pereHusl.

220 IIpakTuyeckoe 3ansitue Ne 90. Ucnosb3oBanne cBOCTB M rpagukoB QyHKUMHA NPHU pelIeHUHU 1
YPaBHEHHUIi 1 HEPABEHCTB
Coodeporcanue npaxmuiecko2o 3aHsamus. UCTIOIb30BaHHE CBOMCTB U TpaprKOB QYHKIUI MPU pEIICHUN
YpPaBHEHU U HEPABEHCTB.

221, IIpakTnyeckoe 3anaTue Ne 91. Meroa nHTEpBAIOB. 2

222 Cooepotcanue npakmuueckozo 3adanus. VIcrionb3oBaHne CBOMCTB U TpaduKkoB (PYHKIUH NI perieHust
ypaBHCHHI U HEPABECHCTB.

223 | Ilpogheccuonanvro-opuenmuposannoe cooepiicanue (codeprcanue RPUKIAOH020 MOOYiis) 1
IIpakTuyeckoe 3ansaTue Ne 92. [lpukiagnsie 3aga4u
Coodeporcanue npakmuuecko2o 3a0anus. TIPUMEHEHHUE MAaTEMaTHYECKHMX METOJOB JUIS pEIICHUS
COJIEP>KaTENbHBIX 33/1a4 U3 PA3IUYHBIX 00JIaCTeil HAYKU U MPAKTHUKH.

224 | KoutpoabHas padora Nel5 «YpaBHeHHsI H HEPABEHCTBAY 1

Camocmosmenvuas paboma o06yyanueeocs: 9

e Buinoanums npaxkmuueckoe 3adanue Ha memy: «Pewenue payuonanvHelx U UPPAYUOHATLHLIX YPAGHEHUU U

Hepagencmay (24)

e Boinoanume npakmuyeckoe 3ad0anue na memy. «lloxazamenvHuvle ypaguenus u nepagencmeay (24)
¢ Buinoanume npaxmuyeckoe 3ad0anue na memy: «Jlocapugmuyeckue ypasnenus u Hepagencmeay. (24)
o Iloozomoeums unoueuoyaibHwlii npoekm (3 1)
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Bcezo:

336
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3. YCJIOBUS PEAJIU3AIIUA PABOYEM ITPOI'PAMMOBI NPEJIMETA
OVYII1.13 MaremaTnka

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPUAJIBLHO-TEXHHYECKOMY O0ecreYeHH o
[Tporpamma peanuzyercs B yueOHOM kabuHeTe MaTemarTuka.

O06opynoBaHue yueOHOro KabuHeTa:

- MIOCA/IOYHBIE MECTA MO KOJUYECTBY CTYACHTOB;

- pabouee MecTO IMpernojaBaTelis.

3.2. UndopmanmnonHoe odecneyeHne 00y4eHus
IlepeueHb y4eOHBIX U3aHM I, HHTEPHET-PECYPCOB, 10MOJHUTEIbHOM JUTEPATYPbI
OCHOBHBbIE€ MCTOYHUKH:

1.

2.

BammvakoB M.M. MaTtemaruka: yueOHHK IS YIpexaAeHUN cper. mpod. odpasosanwms / M. U.
bammakoB. — 7-e u3a., — M.: U3natensckuii meHTp «Akagemus», 2020

bammvakoB M.M. Marematuka. COOpHUK 3amad MpOPWIBHONH HANpaBICHHOCTH: yueo.
nocobue s yupexaeHui cpen. mpod. obpazoBanus / M. U. bammakos. — 3-¢ u3a.,— M.:
W3narenbckuit neHTp «Akagemusi», 2019

I'puropeer C.I'. MaremaTuka: yuyeOHUK g yuypexaeHuit cpea. npod. oopasoanus /C.I.
['puropseB C.B. UBonruna; nox pea. B.A. I'yceBa. — 15-e uzn., — M.: U3narenbckuit ieHTp
«Axanemus», 2020

JlonoJJHUTEIbHbIE MCTOYHHUKH:

1. Amumos III.A. u np. Anrebpa u Hayana ananuza. 10 (11) k. — M., 2017.

2. Aranacsu JI.C. u ap. I'eomerpus. 10 (11) k1. — M., 2017.

3. Mopuakosuu A. I'. AnreOpa n Hayaima marematudeckoro aHanmmsa. 10-11 kmaccel. B 249. U.1
y4eOHHK Ui ydaluxcs oOmieoOpa3oBaTelbHBIX yupexaeHuil (0a3oBblii ypoBens) / A. T
Mopnakosuu. — 13-¢ u3zn., crep. — M.: Muemo3uHa, 2017

4. Mopakosuu A. I'. AnreOpa u Havana maremaruyeckoro ananuza. 10-11 kmacesl. B 2u. YU.2
3aJaUHUK IS ydammxcs o01eo0pa3oBaTeNnbHbIX yupekaeHuil (0a30Bbiil ypoBenb) / A. I
Mopakosud. — 13-e u3n., crep. — M.: Muemo3suna, 2017

CD nucku:

1. Maremaruka 9-11 kiaccel. Yd4eOHBIC KypChl [UIsl WHIUBUIAYATBHBIX 00pa30BaTEIIbHBIX
MapipyroB yuyamuxcs. M3garenscrso « YUHUTEJIb»

2. Marematnka. Teopernmyecknii m mpaktudeckuii kypcbl st CCY3oB. Pemenue 3amad.
IToaroroska k sk3amenaMm. 3garensctBo «YUUTEJIb

3. Jlemonctpanmonnsie Tabmmibl. Anredpa 7-11 kmaccel. U3parenscrBo « YUUTEJIby»

4. JlemoHctparmonnsle Tabmuibl. ['eomerpus 7-11 xknacesl. U3parensctBo «Y UUTEJIby»

5. VYpoku marematuku 5-11 knaccel. MynbTuMenuitHoe npuiiokeHue K ypokam. MznatenbcTBo
«YUYUTEJIb»

6. I'eomerpus. Iloypounsie tumaner  mo yueOHmkam JI.C. Atanmacsna 7-11 Kmacchl

ook wdE

NznarensctBo « YUUTEIIb»

HNHTepHEeT-pecypcehbl:

http://www.uchportal.ru/yaurensckuii mopran
http://1sentyabrya.ru/ o61eo6pazoBaTenbHbIi MOPTAT
Caiit «CeTb TBOPUECKHUX yUUTENIEH»
http://www.uchportal.ru/

http://pedsovet.org/
http://urokimatematiki.ru/videorassylka.htmil
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4, KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA INTPEAMETA OVII.13
MarteMaTHKa

KoHTpoJIb M OLEHKA pEe3ylIbTaTOB OCBOCHHS YYEOHOTO MpeaMeTa OCYIIECCTBIISICTCS
MpernoiaBaTesieM B TMPOIECCe MPOBEACHUS TNPAKTHYCCKUX 3aHATUH, KOHTPOJIBHBIX padoT,
3alIUTHI I/IHI[I/IBI/II[yaJIbHOI‘O HpOGKTa U cJaylu 3K3aMCHa.

OO01mas kKoMneTeHIUs Paznen Tun oueHoYHBIX
(npodeccHoHabHAasK) MepOoNpPUATHI
OK 01 Bribupats CTOCOO0BI pelieHus 3agau | Pazpensr ¢ 1-12
npodecCHOHAIBHON  NESATENbHOCTH  HPUMEHHUTEIBHO K KOHTpOJIbHAs paboTa,

Pa3JINIHBIM KOHTCKCTaM

IpaKTHUYeckas padoTa.

OK 02 Hcnons30BaTh COBpEMEHHBIE CPE/ICTBA MTOMCKA, aHAM3a
W HHTEpIpeTanuu uHPOpManuu, U  HHPOPMAIMOHHBIC
TEXHOJIOTUM JUIsl BBINOJHEHHsS 3a1ad MpodecCHOHaIbHOM
JESITEIbHOCTH

Pasnensr c 1-12

KOHTpOJIbHAs paboTa,
IpaKTHYeckas padoTa.

OK 03 [IlmanupoBaTb U pealu30BBIBATH COOCTBEHHOE
npodeccuoHaIbHOe u JUYHOCTHOE pa3BuUTHE,
MPEeANPUHUMATEIBCKYIO JIEATEIbHOCTh B MPO(eCcCHOHATBHOM
cdepe, UCIIONB30BaTh 3HAHUS MO (PMHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYAIIHIX

Pasnener c 1-12

KOHTpOJIbHasE pabora,
IpakTHyeckas padoTa.

OK 04 DddextuBHO B3amMojaciicTBOBaTh W paboTath B
KOJUIEKTHBE U KOMaH/Ie

Pasznenel ¢ 1-12

KOHTpOJIbHas paloTa,
npakTHyeckas padboTa.

OK 05 Ocy1iecTBasTh YCTHYIO U IUCbMEHHYI0 KOMMYHUKAIUIO
Ha roCyapCTBEHHOM si3bike Poccuiickoit @enepannu ¢ yuerom
0COOEHHOCTEH COIATIBHOTO U KYJIBTYPHOTO KOHTEKCTA

Pasznenel ¢ 1-12

KOHTpoOJIbHas paloTa,
npakTHyeckas padboTa.

OK 06 IlposiBIaATh Tpa’kJaHCKOMATPUOTHUYECKYIO TO3UIIHIO,

JEMOHCTPUPOBATh  OCO3HAHHOE T[OBEJICHHE Ha  OCHOBE
TPAIUIIMOHHBIX OOIIEUYETTOBEYECKUX IIEHHOCTEH, B TOM YHCIIE C
y4eToM rapMOHM3aLUN MEKHAIIMOHAJIbHBIX 51
MEXPEJIIUTUO3HBIX  OTHOIICHWM, TPUMEHATH  CTaHAApPTHI

AHTHKOPPYIIIUOHHOI'O TIOBEACHU A

Pazmen 1

KOHTpOJIbHas paloTa,
npakTuyeckas padora.

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKpPY)KAIOIIEH Cpelbl,
pecypcocOepeKeHn0, MPUMEHATh 3HaHUS 00 HW3MEHEHHHU
KJImMara, MIPUHOUIIBI 6epe)KJ'II/IBOFO IMPpOU3BOJCTBA,
3¢ HEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYaLUSAX

Pazpmener 1, 3, 5-12

KOHTpOJIbHas paloTa,
npakTuyeckas padora.
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