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1. O0mas xapakrepucTHKa padoyeil mporpaMMsbl 0011e00pa30BATEJbHON JMCHUILIHHBI
«MaremaTuka»

1.1. MecTo AUCUMIUVIMHBI B CTPYKTYpe MNpo(ecCHOHAILHON 00pa3oBaTe/ibHOM
nporpammsbl CI1O:
Oo6meobpa3oBaTelbHAS TUCIUILTHHA «MaTteMaTukay SBISETCS 00sS3aTeIbHON YaCThIO

0011e00pa3oBaTebHOTO NUKIa 00pa30BaTeNbHOM IporpaMMbl B cooTBeTcTBHU ¢ PI'OC
08.01.29 Macrep 110 peMOHTY ¥ 00C/IY)KMBAHUIO MHYKEHEPHBIX CUCTEM JKUIUIIHO-

KOMMVYHaJIbHOI'O X03SHUCTBA.

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YJ/IbTATbl OCBOCHUA NJUCHUIIJIMHBI:

1.2.1. Heab aucuunauHbl

Conepkanrie  mporpamMmbl  001IeoOpa3oBaTeNbHON  AUCHUIUIMHBL  «MaTtemaTukay
HaIpaBJIEeHO Ha JOCTW)KEHHUE PE3yIbTATOB €€ M3YUEHHs B COOTBETCTBUH C TpeboBanusimu OI'OC
COO c yuetom npodeccuonanbHoit HanpasieHHoctu GI'OC CIIO.

1.2.2. IlnaHupyemble pe3yabTaTbl OCBOEHHsSI 0011€00pa30BaATENbHON IUCUMILIUHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AucuMIIMHA uMeeT npu Gopmuposanuu U passutuu OK u [1K:

OK 01. Bsibupare crnocoObl pemieHus 3aaad MNpo(ecCHOHANBHON JesTeNbHOCTH
MIPUMEHUTEIEHO K Pa3IHYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IOWCKA, aHAIM3a W HWHTEPIPETALNH
uHpopmauuy, U UHGOPMAIMOHHBIE TEXHOJOTUHU JUIsl BBINOJHEHHS 3aJad NpodeccroHalbHOMN
NeSITeIbHOCTH.

OK 03. IInanupoBaTh ¥ peaau30BBIBaTh COOCTBEHHOE MPO(ecCHOHATBLHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIHCKYIO NEATENbHOCTh B MpodeccuoHanbHOM cdepe, HCIoIb30BaTh
3HAHUS 0 (PUHAHCOBOI IrPAMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYallUsX.

OK 04. DddexTnBHO B3aNMOACHCTBOBATH U PA0OTATh B KOJUICKTUBE U KOMaH/IE.

OK 05. OcymiecTBiISTh YCTHYIO M MUCBMEHHYIO KOMMYHUKAIIMIO HAa TOCYAApPCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO M KYJbTYPHOTO KOHTEKCTA.

OK 06. [IlposBISTE TIpaKJaHCKO-TIATPUOTUYECKYIO MO3UIMIO, JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHUE HA OCHOBE TPAIULIMOHHBIX OOIIEUEIOBEYECKUX [ICHHOCTEH, B TOM YHUCIIE C
y4E€TOM TapMOHH3AlMM MEXHAIIMOHAIbHBIX M MEXKPEJIUTHO3HbIX OTHOUICHHM, MPUMEHSThH
CTaHJIapPThl aHTUKOPPYIIIHOHHOTO MOBEICHUSI.

OK 07. ConeilcTBOBaTh COXpPaHEHHIO OKPYXKAIOLIEH Cpeabl, PecypcocOepekeHuIo,
MPUMEHSTH 3HaHUsI 00 U3MEHEHUH KITUMaTa, PUHIIUIIBI OEPEKIMBOTO MIPOU3BOJICTBA, YPPEKTUBHO
JeMCTBOBATh B UPE3BBIYANHBIX CUTYALIHUSIX.

[1IK.1.1 BbINOTHATH pEMOHT U MOHTaX CHCTEM BOJIOCHAOXKEHUS, BOJOOTBEACHUS U
OTOIUICHHUS;

[1K. 3.1 BbINOTHATH pEMOHT Y MOHTaX CHJIOBBIX M CTA00TOYHBIX CHCTEM 3JIaHUN U
COOPYKEHHM, CUCTEMBI OCBEILIEHUSI W OCBETUTEIBHBIX CETEH.



O01IMe KOMIeTeH NI

IInanupyemble pe3yJbTaThl 00y4eHHs

Oo0mue

I[ncunn.ﬂnnapﬂme

OK 01 Bri6upats criocoOsr
peLICHUS 3a/1a4
podeccnoHaIbHO N

e TeTbHOCTH
[IPUMEHUTEITLHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYIy, OCO3HAaHHUE IIECHHOCTU
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIbHOCTH
TEXHOJOTHYECKOW U COLUMAIIbHOW HAmpaBJICHHOCTH,
CrOCOOHOCTh ~ MHUIIMUPOBATh, IUUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TaKYIO JACSITEIHHOCTD;

- UHTEPEC K PA3INYHBIM cpepaM IpodecCHOHaTbHON
e TeTbHOCTH,

OgnageHue YHUBEPCAIbHBIMHU y4eOHBIMH
MO03HABATEIIHHBIMH JCHCTBUSMH:

a) 0a30BBIC JIOTHUECKHE ICUCTBUS:

- CaMOCTOSITEIIBHO (dbopMynpoBaTh )51
aKTyalIu3MpoBaTh NpoOJeMy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBECHHBIM TPH3HAK WIIN
OCHOBAaHHUsS JUIS CpaBHEHUS, KIACCU(DUKANMHA U
0000ILIEHNST;

- ONpEeIeNATh IENH  JIEITEIbHOCTH,
apaMeTpbl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B
paccMaTpUBaEeMBbIX SBJICHUSX;

- BHOCHUTb KOPPEKTUBHI B JCATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM, OLICHUBATh PUCKH]
[TOCJIEICTBUI AEATEILHOCTH;

- pa3BHBaTh KPEaTHMBHOE MBIIUICHUE MPH PEIICHUU
PKU3HEHHBIX TPO0JIeM

0) 0a30BBIC HCCIIEAOBATECIIBCKUE JCHCTBUS:

3a1aBaTh

-BJaJIeTh METOJaMHU JI0Ka3aTeIbCTB, AJITOPUTMAMH PELICHUSs
Bamad; yMeHHe (OpMyTHpOBaTH ONPEACICHUS, AaKCHOMBI U
TEOpPEMbl,  NPUMEHATH  MX, MPOBOJIUTH  JIOKA3aTEJIbHBIC
[pacCyXJI€HUsI B XOJI€ PELLIEeHUs 3ajay;

- YMETh OINEpPUPOBaATh MOHATUSIMH: CTEINECHb YHUCIA, JOrapupm
YuCla; YMEHHE  BBINOJHATH  BBIYUCICHHE  3HAUYCHUH 1
MpeoOpa3oBaHusl BBIPAKEHUNM CO CTENEHSMU W JorapupmMamu,
npeoOpazoBaHus APOOHO-PAITMOHAIBHBIX BRIPAKEHUH;

- YMETh OIlepUpPOBATH IIOHATUSIMU: palMOHAJIbHBIE,
HPpalfHOHAJILHEBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
nmorapudmuueckue, TPUTOHOMETPUYECKUE  YpaBHEHUA 51
HCPABCHCTBA, UX CUCTCMBI;

- yYMETh ONEpUPOBATh MOHATHAMHU: (QYHKIUS, HENpephIBHAs
GyHKIMSA,  TPOM3BOJHAs,  TEpBOOOpa3Has,  OMNpeACIICHHBIN
WHTETpaj, YMETh HAXOIUTh MPOW3BOJIHBIC AJIEMEHTAPHBIX]

(GyHKIUH, HCIONIB3YS CHpPAaBOYHBIE MAaTEpUalbl; HCCIEI0BATh B
NPOCTEUIINX CIy4asX (YHKIUH HAa MOHOTOHHOCTh, HAaXOJHTh
HanOOJIbIINE W HAWMEHBIINE 3HAYCHHUS QYHKIUH; CTPOHTH
rpadukd  MHOTOWICHOB €  HCIOJB30BAaHHMEM  armaparal
MATEeMaTHYECKOTO aHAINW3a; NPUMEHSITh MNPOU3BOJIHYIO TPHU
pelieHWH  3aJa4  Ha  JBW)KGHUE,  peliaTh  MPAaKTHUKO-
OpUEHTHPOBaHHbIC 3aJa4ydl HAa HaWOOJIBIINE W HAUMCHBIINC
3HAYCHUS, Ha HAXOXKICHUE ITyTH, CKOPOCTH U YCKOPCHUS;

- YMEThb OIEPHPOBATH IMOHATUSMHU: palMOHANbHAas (QyHKIHS,
nokaszateibHast QYHKIUS, CTETICHHAs! PYHKIIHS, JIorapuMudeckas
GbyHKIMS, TPUTOHOMETpUYeckre (QyHKUUU, oOpaTHbIe (YHKIIHH;
YMEHHE CTPOUTH TpadUKU H3YyYEHHBIX (YHKIIHM, UCHOIB30BATH
rpaguky TpH HM3y4EHHUH TMPOIECCOB U 3aBHUCUMOCTEH, TpH

PCHICHUN 3aJa4 N3 JPpYIrux y‘Ie6HBIX NpeaAMCTOB W 3aaa4 U3




- BJIAZICTh HABBIKAMHU Y4E€OHO-UCCIICI0BATEILCKON U
HpOCKTHOﬁ ACATCIIBHOCTH, HAaBbIKaMU PA3PCIICHUA
poOem;

BbIABJIATE HNPHUYUHHO-CICACTBCHHBIC CBA3U U
AKTYaJIM3UPOBAThL 3aJia4y, BBIABHUIATb THIIOTC3Y €€
PCIICHM A, HAXOAWUTh apIr'YMCHTBI AJId JOKA3aTCIIbCTBA)
CBOMX YTBEP:KICHMM, 3aJaBaTb NapameTpbl H
KPUTEPUU PEILICHUS,

AHAJIM3UPOBATh IIOJYYCHHBIC B XOA€ PCHICHUS
3ala4yu pe3yiabTaTbl, KPHUTHYCCKHW OLCHUBATH HUX|
TOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MCHEHHE B
HOBBIX YCJIOBUAX;

- YMCTb INICPCHOCUTH 3HAHUA B IMO3HABATCIBHYIO U
IMPAKTUYCCKYIO oOmactu KHU3HEACATCIBHOCTH,

- YMCTb HUHTCIpHUPOBATH 3HAHUA U3  PaA3HBIX
[peIMETHBIX o0nacTeil;

- BBIJIBUT'AaTh HOBBIC niaeu, npeaiarats
OpPHUTHHAIBHBIE TTOJIXO/IBI U PEIICHNS;

12 CIIOCOOHOCTH UX  HUCIIOJIb30BAHUS B

[M03HABATEILHON U COIMATIbHOM MPAKTUKE

peabHON JKU3HM, BBIpaKaTh (OPMyJaMU 3aBUCHMOCTHU MEKTY
BEJIMYNHAMU,

- YMETh pelliaTh TEKCTOBbBIE 33]]a4l PA3HBIX TUIIOB (B TOM YHUCJIC HA
MPOLICHTHI, JOJIM M YacTH, Ha JBWKEHUE, pabOTy, CTOUMOCTH
TOBAapOB W YCJIYyr, HAJOrW, 3ajJjauyd U3 O0OJacTU YIpaBICHUS
TTMYHBIMU U CEMEHHBIMH (DPMHAHCAMHU); COCTABIIATH BBIPAKCHUS,
YpaBHEHUsI, HEPABEHCTBA M WX CHUCTEMBI IO YCIOBUIO 3aJlayH,
MCCIIEI0BATh HOJIy4YEHHOE perieHne u OIICHUBATH
[PaB/I0I10I00HOCTh PE3yJIbTAaTOB;

- YMETh OIEPUPOBATH TMOHATUSIMH: CpelHee apudMeTHYecKoe,
MeauaHa, HauOoJbIllee W HaWMEHbIee 3HAYCHHS, pa3Max,
ucrepcusi, CTaHIapTHOE OTKJIOHEHHE YMCIOBOTO HAabopa; yMeETh|
M3BJICKATh, HHTEPIIPETUPOBATh MH(OPMAITHIO, TIPEACTABICHHYIO B
Ta0nuIax, Ha auarpamMmax, rpagukax, OTPaKarollyl0 CBOMCTBA
PEATHHBIX MPOIECCOB W SBJICHUM; TPEACTABIATh HHGOPMAITHIO C
MOMOIIIbIO TAOIUI] W JUArpaMM; HCCJIEI0BATh CTATUCTUYECKUE
TaHHBIE, B TOM YHCJIC C IPUMEHEHHUEM TpauuecKux METOJIOB H
PIIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH MOHATUSIMU: CIYYANHBIN OMBIT U CIy4aiiHOE
cOOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHUE BHIYHUCIISTH|
BEPOSITHOCTh €  HCIOJIb30BaHMEM TpadUyecKUX METOJOB;
MPUMEHSITh (POPMYJIbl CIOKEHUS W YMHOXEHHS BEPOSTHOCTEH,
KOMOMHaTOpHbIE (akThl W (QOPMYNIBI TpPH pEIIeHUH 3ajady;
OIICHUBATh BEPOSTHOCTU PEAIbHBIX COOBITUH; 3HAKOMCTBO CO
CIy4allHbIMM  BEJIMYMHAMM, YMEHHE NPUBOJUTH IPUMEPH]
MpOSIBIICHUS 3aKOHa OOJNBIIMX 4YHUCEI B HPUPOJIHBIX U
0OIIIECTBEHHBIX SIBJICHUSX;

- YMETh OIEpPUpPOBATh MOHSATUSMHU: TOYKA, MpsAMas, IMIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBIA YTOJ, CKPEIIMBAIOMIUECS MpPSMEIE,
MapajuieIbHOCTh U MEePIECHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH,
YTOJI MKy MIPSIMBIMHU, YTOJI MEXAY IPSIMOM U TUIOCKOCTBIO, YTOJ]
MEXIy IUIOCKOCTSAMH, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH,

PAaCCTOSIHNEC MCKAY IIPAMBIMHA, PACCTOAHUC MCKIAY IJIOCKOCTSAMMU,




YMEHHUE HCIIOJIb30BaTh MPH PEIICHUH 3a/1a4 W3ydyeHHbIE (aKkThl Y|
TEOpPEMBI TNIAHUMETPUU; YMEHHE OIICHHWBATh pa3Mepbl OOBEKTOB
OKPYKaIOIIET0 MUPA;

- yMEThb OIEPUPOBATH MOHATHAMHU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHHMKa, KyO, NapajUleNienuIie]l, Mpu3Ma, MHpaMHLa,
¢urypa u moBepxHOCTb BpallleHUs, IUINH]P, KOHYC, map, cdepa,
ceueHUs (UTYpBI BpAIEHUS, IIOCKOCTh, Kacaromascs CQepsl,
[INHAPA, KOHYCA, TUIOIAb TOBEPXHOCTH MHPAMHUIBI, TTPU3MBI,
KOHyca, IWIMHIpa, IUomanas  cdepbl, o00beM  KyoOa,
NPSMOYTOJIBHOTO — TapajuleNienumena, MUPAMUIBL,  TPU3MBI,
[UIMHApA, KOHYCa, apa; yMEHUe H300pakaTb MHOTOTPAaHHHUKH H
MOBEPXHOCTH BpAIEHHsI, WX CEUEHHS OT PYKH, C TMOMOIIBIO
YEPTESIKHBIX WHCTPYMEHTOB M DIIEKTPOHHBIX CPEJICTB; YMEHHE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH
NpaBUJIbHbIE MHOTOTPaHHUKH;

- YMETh ONEepUPOBATh TMOHSATHSMH: IBIIKEHHE B IPOCTPAHCTBE,
noI00HBIe (DUTYPBI B TIPOCTPAHCTBE; MCIOJIH30BAaTh OTHOIICHHE
MJI0MIAJeHi TIOBEPXHOCTEH M 00BEMOB TOMOOHBIX (GUTYP TpH
pellIeHnH 3a/a4;

- YMETh BBIYUCIIATH I'€OMETPUUYECKHWE BEIWYMHBI (IUIMHA, YTOJ,
10111a/1b, 00BEM, MJIOLAAb MOBEPXHOCTH ), UCTIONIB3YS U3YUYEHHBIE
(bOpMYITBI U METOJIBI,

- yMEThb OIEpPUPOBATH MOHATHSAMH: MPSAMOYrOJIbHAS CHUCTEMA]
KOOpJMHAT, KOOPAWHATHl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJSIpHOE TMPOU3BEACHUE, YroJl MEXIy BEKTOpaMH, CyMMa)
BEKTOPOB, IMPOM3BEIEHHWE BEKTOpa Ha 4YHCIO, HAXOIUTh C
MOMOIIBI0 U3YYEHHBIX (OPMYN KOOPAUHATHI CEpeAHHBI OTPE3Ka,
paccTosiHEe MEXTy IBYMsI TOUKaAMU;

- yMeTh BBIOMpATh MOJIXOSIIMNA U3yYSHHBIH METO JJISl pelIeHUS
3aJa4d, paclo3HaBaTh MaTeMaTHUeCKue (PaKThl U MATEMAaTUYECKHUE]
MOJIETT B MIPUPOHBIX U OOIIECTBEHHBIX SBICHUSX, B UCKYCCTBE;
YMEHUE MPHUBOJUTH HPUMEpPbl MaTeMaTHYECKUX OTKPBITUH]
[POCCUICKON U MUPOBOM MaTeMAaTUYECKON HAYKHU.




- yMEThb OIEpPUPOBATh IOHATHSAMM: OIpEACIECHUE, aKCuoMa,
TeopeMa, CIEICTBHE, CBOWCTBO, IIPHU3HAK, JIOKAa3aTEIbCTBO,
PaBHOCWIIbHBIE  (OPMYIUPOBKM;  yMeHHE  (HOPMYIHPOBAThH
00paTHOE€ U IPOTUBOIOJIOXKHOE YTBEPKACHHUE, IPUBOJUTH|
IpPUMEPHI U KOHTPIPUMEPBHI, HCIO0JIb30BaTh METOJ
MaTEMaTUUYeCKOM  MHAYKUUHU;  HPOBOAUTH  JOKAa3aTEJIbHbIE
pacCyXJE€HUsl IpU PELIEHUU 3a/ad, OLIEHWBATh JIOTMUYECKYIO
[IPaBUJILHOCTD PACCYXKICHMUI;

- YMETh ONEpUPOBaTh MOHATHSIMH: MHOXECTBO, IOJMHOKECTBO,
oTepaluy HaJl MHOXKECTBAMU; YMEHHUE HMCIIOJIb30BaTh TEOPETUKOA
MHO>KECTBEHHBIN anmapar i OMMCAHUS PEATbHBIX MPOIIECCOB U
SBJICHUN NIPU PEIICHUU 3a/1ad, B TOM YHUCIIE U3 JIPYTUX Y4EOHBIX|
MpEeIMETOB;

- YMETh ONEepUpPOBaTh MOHATUAMU: Ipad, cBI3HBIN Ipad, nepeso,
[UKJI, Tpad Ha MJIOCKOCTH; YMEHHE 33/1aBaTh U ONUCHIBATh Ipadbl
pa3IMYHBIMU CHOCOOAMM; HCIOJIB30BaTh I'padbl MpH pelieHuy|
3aay;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSAMH: COYETaHUE,
[IEPECTAHOBKA, YHUCJIO COYETAHUH, YHUCIIO NMEPEeCTAHOBOK; OMHOM
HploTOHA; yMEHME NpPUMEHATh KOMOMHATOpHbIE (AKTBI U
paccyXIeHus AJs pelleHus 3a/1a4;

-yMETb ONEpPUPOBATh MOHATUSAMHU: HATYpPAJIbHOE 4YHCIO, ILIEJOE
YKCI0, OCTATOK [0  MOJYJI,  palMOHAIBHOE  YHUCIIO,
UppalMOHAIbHOE 4YMCJIO, MHOXKECTBA HATypaJbHBIX, IIEJIbIX,
pPALlMOHATIBHBIX, JEHCTBUTENIBHBIX YUCEN; YMEHHE HCIOJIb30BaTh)
PU3HAKM JAEIMMOCTHM, HAauUMEHbIIMM OOmMH JenuTens U
HalMEHblIee obliee KpaTHOe, aroput™ EBKiIHMIa mpu perieHuu
3a7ja4y; 3HAKOMCTBO C Pa3IMYHBIMM HO3MLMOHHBIMU CHCTEMaMHU
CUHCIICHUS;

- yMeTb CBOOOJIHO ONEpUPOBaTh MOHATUSMHU: CTEIEHb C LEJIbIM
okas3aTejeM, KOPEHb HATypaJlbHOM CTENeHH, CTeNeHb ¢
AIMOHAJIBLHBIM  TIOKA3aTeJIeM, CTENEHb C JEHCTBUTEIbHBIM




(BEIIECTBEHHBIM) TIOKA3aTeJIeM, JIOTapu(M YUCIIa, CHHYC, KOCHHYC
U TAHT'CHC TIPOM3BOJILHOTO YHCIIA;

- YMETh ONEpPUPOBATh MOHATHAMH: TOXKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH 1
HEPaBEHCTB, PABHOCHILHOCTh YPAaBHEHHIA, HEPABEHCTB U CHUCTEM,
[palioHaNIbHBbIEC, MPpPALMOHANBHBIE, TIOKa3aTelbHbIC, CTEICHHBIC,
orapupmMuIecKue, TPUTOHOMETPHUYECKHE YpaBHEHHS,
HEpAaBEHCTBA W  CHCTEMBI; YMEHHE pellaTh YypaBHEHUS,
HEpAaBEHCTBA W CHCTEMBI C IOMOIIBIO PAa3IMYHBIX IPHUEMOB;
pelaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM;
MPUMEHSTh YPaBHEHHsI, HEPABEHCTBA, UX CHCTEMBI ISl PEIICHUs
MaTeMaTHIECKUX 3324 U 3a]1ad U3 pa3IMuHbIX 00JacTell HAyKH U
peaTbHOM KU3HH;

-yMeTh CBOOOJHO OINEpPHpPOBATh MOHATHUAMU: TpapuK (YHKIHUH,
oOpaTHast GyHKIMS, KOMIO3UIUs (QYHKIUM, TuHEeHas QyHKIMS,
KBangpaTHuHas (QyHKOWS, CTerneHHas (QYHKIOUS C  IeNbIM
nokaszarejieM, TPUTOHOMETpUYecKHe  (QYHKUHUH, OOpaTHbIE
TPUTOHOMETPHUUECKUE byHKIMH, roKa3aTelibHas u
norapudmMudeckas GyHKIIMN; YMEHHE CTPOUTH rpaduKu (PyHKITHH,
BBITIOJTHATH IPe0Opa3oBaHust rpaukoB HyHKIIHIA,

YMEHHE UCIOJIb30BaTh rpadukd (GYHKUMA A  HU3ydeHUS
MPOLIECCOB M 3aBUCUMOCTEW MpH pEIIeHHH 3a1ad U3 JPYrux
yU4eOHBIX MPEIMETOB W U3 pealbHOW JKU3HU; BBIPAXKATH
dbopMynamMu 3aBUCUMOCTH MEXKY BEIMYUHAMU;

YMEHHE CBOOOJIHO OMEPHPOBATh MOHATHIMH: YETHOCTh (PYHKIUH,
MEePUOJUYHOCTh  (PYHKIIUH, OTrpaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (pyHKUHH, HauOolbliee U
HauMeEHbIlIee 3HAa4eHUs (QYHKIMM Ha TPOMEKYTKE; YMEHUE
[POBOAUTH UCCIIEOBAaHUE (PYHKIIUU;

YMEHHE HCIIOJIb30BaTh CBOMCTBA U rpadukud (GYHKIUH 171
pellieHrs YpaBHEHUU, HEPaBEHCTB M 3aJady C MapamMeTpaMu;
n300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN
ypaBHEHMI, HEPABEHCTB U MX CUCTEM,;




- YMETh CBOOOIHO OIIepupOBaThH HOHSTUSAMU:

I0CJICIOBATEIEHOCTB, apudmeTruecKas nporpeccus,
reoMeTpuYecKass  Mporpeccus, OCCKOHEYHO  yObIBaroIias
reoMeTpudecKas HPOTPECCHS; yMCHUE 3a/1aBaTH|
[0CJICZIOBATEIBHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX
hopmy;

- YMETb OIEpUpPOBATh NOHATUSMU: HENPEPHIBHOCTH (DYyHKIUH,
ACHUMIITOTHI Tpaduka (HyHKUIWHU, TEpBas U BTOPas MPOU3BOIHAs
(GyHKIMH, T€OMETPUUECKUN U (PU3NYECKUN CMBICT MPOU3BOJHOM,
nepBooOpa3Hasl, OMNPENENICHHBI HHTErpajl; yMEHHE HaxOJIUTh|
ACUMITOTHI rpaduka QyHKINH; YMEHUE BbIUNUCISATh POU3BOIHBIE
CYMMBI, TPOM3BEICHMS, YaCTHOTO M KOMHIO3ULIMH (YHKIIHM,
HAXOJWTh YpaBHEHHUE KacaTelIbHON K IrpaduKy QyHKIUY;

YMEHHE UCIOJIb30BaTh IMPOM3BOJHYIO JUIsl  HCCIEIOBaHUS
(byHKIMM, 171 HAXOXKICHHS HAMTY4lIero pelieHus B PUKIIAJHbIX,
B TOM UYHCJIE COLUATbHO-IKOHOMUYECKUX U (DHU3MUECKUX 3aJauax,
IS OTIpeNIeJIeHHs] CKOPOCTH U YCKOPEHMSI; HAXOIUTh IJIONIaIN U
00BbeMBbI (UTYp C TOMOILBIO HMHTErpaja; MPUBOIUTH IPUMEPH]
MaTEMaTHIECKOTO MOJEIUPOBAHUS c MIOMOUIBIO
mudpepeHInanTbHBIX YpaBHCHHH;

- YMETb OIEPUPOBATh NOHATUSAMH: KOMIUIEKCHOE 4YHCIIO,
CONPSDKCHHBIE KOMIUIEKCHBIE 4YHMCJIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4ucila, (opMa 3alMcHl KOMIUIEKCHBIX 4HCell
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anreOpanyeckas);
YMETb IPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C KOMIIJIEKCHBIMU
YMCIIAMU; IPUBOIUTH IPUMEPHI HMCIOJIb30BaHUS KOMIUIEKCHBIX
qHCel;

- yMeTb CBOOOJHO ONEpPUPOBATh HOHATHSMM:  CPEIHEE
apudMeTHyecKkoe, MeJIuaHa, HauOoJblllee M  HAUMEHbIIEE
3HAYCHMS, pa3Max, IUCIEPCHs, CTAaHAAPTHOE OTKIOHEHUE Il
ONMCAHMUA  YHUCIOBBIX  JIAHHBIX;  yYMEHHE  HCCIIEJOBAaTh|
CTaTUCTUYECKUE JAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM|
rpauyecKux METOJIOB M JJIEKTPOHHBIX CPEJCTB; rpaduyecKku
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MCCIICIOBAaTh COBMECTHBIE HAOIOACHUS C MOMOIIBIO JUarpamMm
pacCceuBaHMs U JINHEWHON PErpeCcCuy;

- YMEThb HAaxOIHUThb BEPOSTHOCTH COOBITHH C HCIOJB30BaHHEM
rpaduuecKkux METOA0B; IPUMEHSTD JUIsl pelIeHUs 3a1a4 (GOPMYIIbI
CIIOKEHUS] U YMHOXXEHMSI BEpOSTHOCTEH, (OpMylly IOIHON
BeposITHOCTH, (hopmyny bepHyim, komOuHaTOopHBIC (DAKTHI U
(opMyJibl; OLIEHUBATh BEPOATHOCTU PEAJIbHBIX COOBITUI; YMEHUE
OIIEpUPOBATH MOHATUSAMU: CIydailHas BEJIMYMHA, PacIpe/eeHHe
BEPOSITHOCTEM, MaTeMaTU4YeCKOe OXKUJaHHWE, JUCHEepCUs U
CTaH/JApTHOE OTKJIOHEHHME CIIy4allHON BENWYMHBI, (QYHKIUH]
[pacrpeieNieHns] U IJIOTHOCTU PAaBHOMEPHOIO, MOKA3aTEIbHOIO U
HOPMAJIBHOTO PacHpeleieHUu; YMEHHE HCIIOIb30BAaTh CBOMCTBA
M3YYEHHBIX PACHpEeleNeHUN Uil peleHus 3a4ad; 3HAaKOMCTBO C
MOHATUSIMM: 3aKOH OOJBIIMX YHCEN, METOJbl BBHIOOPOUYHBIX|
MCCIIEIOBaHM; YMEHNE MPUBOJUTH MPUMEPHI IPOSIBICHUSI 3aKOHA|
OOJIBIINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSX;

- yMeTb CBOOOJHO OINEpPUpPOBaTh MOHATUSAMHU: TOUKa, MpsMas,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKHH Yrod,
IBYrpaHHbBIA  YroJ, TPEXTPaHHBIM yroj, IMepeceKarImecs,
MapauIeJIbHBIE M CKPEIIMBAIOIINECS NPSMBIE, NMAPAIIICIBHOCTD U]
NEPICHIUKYIAPHOCTh TPAMBIX M IUIOCKOCTEH, YOI MEXNDY)|
PSIMBIMU, YTOJ MEKIY IPAMOW M IUIOCKOCTBIO, YIOJ MEXKIY)|
[UIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IIPU PELICHUM 3313y
N3y4eHHbIE (DAKThl U TEOPEMbI IUIAHUMETPUH; YMEHHUE OLIEHUBATh
pasMepbl 0OBEKTOB B OKPY)KAIOLIEM MHpE; YMEHHE OIEpUpOBaTh
OHATHIMM: MHOTOTPaHHUK, CeueHue MHOTOTpaHHHKA,
NpaBUJIbHBIII MHOIOIpPaHHHMK, MpHU3Ma, NHUpaMuaa, ¢urypa u
[HOBEPXHOCTh BPALICHUs, IMIMH]P, KOHYC, 1ap, chepa, pa3BepTKa
[IOBEPXHOCTHU, CEYECHMsI KOHYCa M LWIMHJIPA, NapaJuleIbHbIE OCH|
WM OCHOBAHMIO, CEYEHHUE I11apa, MII0CKOCTb, Kacaromascs cepsl,
LWIMHIPA, KOHYCa; YMEHHME CTPOMUTH CEYCHHE MHOTOTPaHHUKA,
1300paXkaTb MHOTOTPAHHUKH, (QUTYPHI U IIOBEPXHOCTH BpallleHUs,
X CEYEHHUs, B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB,
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YVMEHHE  TPUMEHSITh  CBOHCTBA  TI'eOMETpHYeCKUXx  uryp,
CaMOCTOATENBHO  (OPMYIHPOBATH ONPEACTCHUS H3y4aeMbIX
duryp, BBIIBUTaTh THUIIOTE3bI O CBOWCTBAX H MPHU3HAKAX|
reoMeTpu4ecKux (Uryp, OOOCHOBBIBATH WJIM OINPOBEPTaTh WX,
YMEHHE TPOBOJHUTH KIACCUPHUKAIHMIO (UTYp TO Pa3IUYHBIM
NpU3HAKaM,  BBIMOJHATH  HEOOXOTUMBIE  JOTIOJHUTEIBHBIC
MOCTPOCHHUS;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSIMH: ILIOMAAb (HUTYPHI,
00beM (QUryphl, BEIMYMHA Yyrja, pPAcCTOSHUE OT TOYKU JI0|
TUIOCKOCTH, PACCTOSTHHE MEXKIy MPSIMBIMH, PAaCCTOSHHE MEXKIY|
TUIOCKOCTSIMH, ~ IUIOMIaAh  CQephl, IUIOIMAgs TOBEPXHOCTH
NUpaMHIbl, TPU3MBI, KOHYyca, IWUIMHApa, o0BbeM KyoOa,
NPSMOYTOJIBHOTO — TapajuleNienumnena, MUPAMUIBL,  TPU3MBI,
[MUIMHAPA, KOHYCa, Iapa; yMEeHHe HaX0IUTh OTHOIIEHHE 00BEMOB
M0100HbBIX (Uryp;

- yMeThb CBOOOJHO OIEPHPOBATH TMOHITHUSMH: JBWKEHUE,
napaJyieIbHBI  TIEPEHOC, CHMMETpPUSI Ha ITUIOCKOCTH H B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE MOA00US, TOIO0O0HBIC
(burypsl; yMEHUE pacro3HaBaTh paBHbIC M MOJAOOHBIE (UTYPHI, B
TOM 4YHCI€ B TNPUPOJE, MCKYCCTBE, AapXHUTEKType; YMEHHUE
MCII0JIb30BAaTh ~ T'€OMETPUYECKHE  OTHOIIEHUS, HAXOJWTh
reOMETPUYECKUE BEIMYUHBI (JIJTMHA, YTOJI, IUIOIIalb, 00bEeM) TIPH
pEIIeHNHU 3a7a4y U3 JPYTrUX y4eOHBIX MPEeIMETOB U U3 pealbHOH
PKU3HU,

- yMeThb CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MPSIMOYTOJIbHAS
CUCTeMa KOOpJIUHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIMHATBHI
BEKTOpa, CyMMa BEKTOPOB, MPOHM3BEICHHE BEKTOpa Ha YHCIIO,
pa3joKeHUEe BeKTopa Mo 0a3ucy, CKaIsIpHOE IPOU3BEICHUE,
BEKTOPHOE TMPOU3BEACHUE, YroJ MEXKIy BEKTOpaMHU; YMEHHE
MCII0JIb30BAaTh BEKTOPHBIN U KOOPAMHATHBIN METOJI JJIsl pelIeHUs]
FCOMETPUYECKUX 3a]ad M 3a7ad OPYTHX Y4eOHBIX IMPEIMETOB;
ONEepPUPOBATh MOHATHAMHU: Marpuua 2x2 u 3x3, ONnpenenuTenb
MaTpPHUIIBI, TEOMETPUYECKHUI CMBICIT ONIPEICTUTEIS;
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YMETb MOJEIMPOBATH PEAIbHBIE CUTyallUd Ha  S3bIKE
MAaTEMAaTHKU; COCTABIATh BBIPAXKCHUS, YPABHECHHUSI, HEPABEHCTBA U
X CHUCTEMBI II0 YCIOBHUIO 3a/layd, MCCIENOBaThb IOCTPOCHHBIE
MOJEIIU c UCIIOJIb30BAHUEM anmapara anreopsl,
WHTEPIPETUPOBATH MIOJTy4CHHBIN pe3yJbrar; CTPOMTH|
MAaTE€MAaTHYECKHE MOJEIN C MOMOUIBI0 F€OMETPUYECKUX ITOHATUN
W BEJIMYMH, PELIaTh CBS3aHHBIC C HUMHU IPAKTHUYECKHE 3a/a4u;
COCTaBJIATH BEPOSTHOCTHYIO MOJEIb U HHTEPIPETUPOBATH
[TOJTY4ECHHBIM PE3YJIbTAT; PEIIAaTh IPUKIAAHBIC 33Ja4H CPEACTBAMH
MaTEMaTHYECKOr0  aHalu3a, B TOM  YHUCIE  COLMUAJIbHOA
HDKOHOMHYECKOTO U (PU3UUECKOrO XapaKTepa;

- YMEHME BBIOMpATh MOAXOJAIIMM METOA UIsl pellieHus 3a/lauH;
[MOHUMAaHHE 3HAYMMOCTH MAaTEMaTUKHA B U3YYEHHM IPHUPOJHBIX U
OOIIIECTBEHHBIX TPOILIECCOB U SIBJICHUN; yMEHHUE Ppaclo3HaBaTh
[POSIBJICHUE 3aKOHOB MAaTEMaTMKHM B HCKYCCTBE, YMEHHE
[PUBOJAUTH IPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKON 1
MHUPOBON MaTEMaTUYECKON HAYKU

OK 02 HNcnoap30BaTh
COBpPEMEHHBIC CPE/ICTBA
[MOMCKa, aHAJIM3a U
MHTepIpeTauu HHHOpMaIHH,
1 nHGOPMAITMOHHBIC
TEXHOJIOTHH 715 BBIIIOJIHECHUS
3a1ay TpoQeCCHOHATIBHOM
eI TEILHOCTH

B 06s1acTé IGHHOCTH Hay4YHOTO MO3HAHUS:
-C()OpMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUsI HAyKd U OOIIECTBEHHON MPAKTHKH,
OCHOBAHHOTO Ha Jaore KYJIBTYD,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJINKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M UYHUTATENIbCKOM
KyJIbTYpbl KaK CpEICTBAa B3aUMOJICHCTBUS MEXNY|
TIOABMH U TTO3HAHUS MUPA;

- OCO3HAHHME IICHHOCTH HAy4YHOW JesITeNbHOCTH,

FOTOBHOCTb  OCYLIECTBIISATH  INPOEKTHYIO
UCCIIEI0BATENbCKYIO JEATEIbHOCTh UHIUBUIYAIbHO
U B rpyIIIe.

OBnaneHne YHUBEPCAIbHBIMU y4eOHBIMY

- YMEThb OIEpPHPOBATH MOHATUSMH: palMOHaNbHas (QyHKIHS,
MmokazaTenbHast QYHKIHS, CTeneHHas: QyHKITUS, JJorapugmudeckas
(GyHKIMSA, TPUTOHOMETpUYecKue (PpyHKIHMHM, oOpaTHbIe (DYHKIIHNH;
YMEHHUE CTPOUTH IpadUKHU WM3Y4EHHBIX (DYHKIHI, HCIIOJIB30BAThH
rpaduKkd TpH M3YYEHHH TIPOIECCOB M 3aBHCUMOCTEH, IIpH|
pelieHrH 3a7ad W3 APYruX YYeOHBIX NPEAMETOB M 3a1ad W3
peaTbHOW JKW3HU; BBIpaXKaTh (HOPMYIaMu 3aBUCUMOCTH MEXIY]|
BEITMYMHAMU;

- YMETh ONEPUPOBATh MOHATHUSIMH: TOXJIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCHILHOCTh YPAaBHEHHIA, HEPABEHCTB U CHUCTEM,

HpalluOHAJIBHBIC, HPPAlMOHAJIBHBIC, ITOKA3aTCIbHBLIC, CTCIICHHBIC,

J'IOI‘apI/I(bMI/I‘leCKI/Ie, TPUT'OHOMETPUYCCKUC YpaBHCHUA,
HCPAaBCHCTBA U CUCTCMBI; YMCTh PCIIATh YPABHCHUS, HCPABCHCTBA
1 CUCTEMBbI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PCIIATh YPABHCHU,

MO3HABATEIbLHBIMU ACHCTBUSIMU:

HCPABCHCTBA M CHUCTCMbI C IIAPaAMCTPOM; NNPUMCHATL YPABHCHUA,
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B) paboTa ¢ mHpOpMAaIUeH:

- BJQJICTh HABBIKAMU TOJy4YeHHs] WH(POpPMAIUU W3
MCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYIIECTBIIATh MOWCK, aHAJIN3, CUCTEMATU3aIUI0 U
UHTEPIpETannio HHOOPMAIMH PA3IUYHBIX BUJIOB U
(hopM TIpeICTaBICHMS;

- CO3/1aBaTh TEKCThl B pa3iIMuYHbIX (opMarax ¢
y4eTOM Ha3HaueHHs HHPOpMalMUd U LEJIEBOU

aQyIUTOpUHU, BBIOMpas  ONTUMAJIbHYIO  (OpMY|
[pe/ICTaBICHNS U BU3yalu3aluy;

-  OLICHMBaTb  JOCTOBEPHOCTb, JIETUTUMHOCTH
nH(popMalluK, €€ COOTBETCTBHE IPaBOBBIM U

MOPTEHO-ITHIECKHM HOPMaM;
- WCIOJIb30BaTh CpeJCTBA HMH(POPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX ~ TEXHOJIOTHH B  PEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 171
OpraHW3aIlMOHHBIX  337ad ¢  COOJIOJICHuEM
TpeOOBaHUN SPTrOHOMUKH, TEXHUKH O€301acCHOCTH,
TUTUCHBI, PECypCcOCOEpex eHHs, IpPaBOBBIX U
DTHYECKMX  HOPM, HOpPM  HH(OPMAIUOHHOM
0€30MacHOCTH;

BJIAJICTh HAaBBIKAMHU pPACIIO3HABAHWUS W 3allUTHI
uHopMmaruy, HHPOPMAIMOHHOW  OE30TaCHOCTH
JTMYHOCTH

HEPAaBEHCTBA, UX CUCTEMBI JJIsl PELICHHUS] MATEMaTUYECKUX 3a1a4 U
3a/a4 U3 PA3UYHBIX 00JacTel HAYKH U PeabHOM JKU3HU;

yMETh CBOOOJHO OINEPHPOBATH MOHATUSAMH: JBUKEHUE,
NapajuleJbHBI  NEPEeHOC, CUMMETpUs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MMOBOPOT, MpeoOpa3oBaHUE MOIO0MS, IMOJTOO0HBIE
(Gurypsl; yMETh pacrio3HaBaTh PABHBIE U MIOJI00HBIE (PUTYPHI, B TOM|
uKclie B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMETh UCIOJIb30BaTH
FCOMETPUYECKUE  OTHOLIEHUS, HAXOJAUTh  T'€OMETPUYECKHUE
BEJIMYUHBI (JJIMHA, YTOJI, IUIOIIA (b, 00BEM) MPHU PEIICHUH 3a1a4 U3
IPYTUX Y4EOHBIX MPEIMETOB U U3 pPeaTbHOM KU3HU
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OK 03 [1nanupoBaTh U
[peaT30BbIBATE COOCTBEHHOE
podeccuoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
[IpeAPUHUMATEIILCKYIO

e TeILHOCTD B
podeccnoHansHOU cdepe,
MCII0JIb30BATh 3HAHUS 110
(bMHAHCOBOW I'PaMOTHOCTH B
Pa3TUYHBIX KH3HEHHBIX
CUTYaIHIX

B o6nacT 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:

-- c(hopMHpPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MOBEICHUS;

- CIIOCOOHOCThH OIIEHUBATH CUTYAIlMIO M MPUHUMATH
0CO3HAHHBIE PEIICHUs, OPUCHTUPYSICh HA MOPATILHO
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJla B TOCTPOCHHE
YCTOHYMBOTO OYTyIIEro;

- OTBETCTBEHHOE OTHOIIICHHWE K CBOUM POJUTEISIM U
(wnH) ApyruM 4jieHaMm CeMbH, CO3JIaHUI0 CEMbH Ha)|
OCHOBE  OCO3HAaHHOTO  IPUHATHS  LIEHHOCTEW
CEMEMHON KU3HU B COOTBETCTBUHM C TPATULUSIMU
Hapo10B Poccuu;

OBnlaieHue  YHUBEPCAJIbHBIMU
MENCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSATENILHO OCYIIECTBIISTH MO3HABATEILHYIO
NesITeNIbHOCTD, BBISBJISATH MPOOJIEMBI, CTaBUTh U
dhopmyaupoBaTh COOCTBEHHBIC 3a1auu B
00pa30BaTENIbHON  JI€ATENHHOCTH M KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEbHO COCTaBJATh IUJIaH pEIlIeHus]
npoOJIeMbl C Y4E€TOM HUMEIOIIMXCS  PECYpCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTECHU;

- 1aBaTh OLICHKY HOBBIM CUTYAIlHsIM;
CIOoCcOOCTBOBAaTh (POPMUPOBAHUIO U  IPOSBICHUIO
MIMPOKOW JpYIUIIMK B pa3HBIX 00JacTIX 3HAHUH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTelIbHBIN U
KYJIbTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

WCIOJIb30BaTh TpUEMbl pedIeKCHH s OLEHKH

PETYISITUBHBIMY

- YMETb OIIEpPUPOBATH MOHATUSAMH: paluMOHAIbHBIE,
UPpPALMOHAJIBHBIE, II0KAa3aTeJIbHbIE, CTEIICHHBIE,
norapuMUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHUS |

HEPABEHCTBA, UX CUCTEMBI;

- YMCTb OICPUPOBATH IIOHATHAMH: MHOI'OI'PaHHUK, CCUCHUC
MHOTOTpaHHHMKa, KyO, Napajielenunes, Mpu3Ma, NUpaMHja,
¢urypa 1 NOBEpXHOCTh BpallleHUs, LIUIUHAP, KOHYC, ap, cdepa,
ceueHUs (UTYpBI BpAIEHUS, IJIOCKOCTh, Kacaromascs cQepsl,
HUIKMHApPA, KOHYCa, IUIOo[aAb MOBEPXHOCTU MUpPAMUIBI, ITPU3MBI,
KOHyca, IWIMHIpa, IUomanab  cdepbl, o00beM  KyOa,
NPSMOYTOJIBHOTO — TapajuleNienunena, MUPAMUIBL,  TPU3MBI,
[UIMHApPA, KOHYCa, apa; yMEeHUue n300pakaTh MHOTOTPAHHUKH U]
[MOBCPXHOCTU BpaAlICHUA, HX CCUYCHHA OT PYKHU, C IMOMOIIBIO
UEepTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMETH
pacrio3HaBaTh CHMMETPHIO B TMPOCTPAHCTBE; YMETh PACIO3HABATh
[MPaBUJIbHBIC MHOTOI'PaHHUKU;

- yMETh OIEPHUPOBATH IOHATUAMU: IPAMOYrOJbHAs CHUCTEMA
KOOPJIMHAT, KOOPAWHATHI TOYKH, BEKTOp, KOOPAWHATHI BEKTOPA,
CKaJIIPHOE IPOM3BEICHUE, YroJl MEXAy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEJCHUE BEKTOpa HAa YHCIO; HAXOIWUTh C
OMOIIBIO M3YYCHHBIX (OPMYN KOOPIMHATHI CEPEANHBI OTPE3Ka,
PACCTOSTHIE MEX/Ty ABYMSI TOUKAMH

CUTYyallluH, BH60pa BCPHOTI'O PCILICHUA

15



- YMETb OILICHUBaTh PHUCKA H CBOEBPEMEHHO
[IPUHUMATH PELICHUS 110 UX CHUKEHUIO;

B) SMOILMOHAIBHBIA HWHTEJIEKT, MPEeANoararoniuii
c(hOpMHPOBAHHOCTE:

BHYTPEHHEW MOTHBALUW, BKIIFOYAKOLIEH CTPEMIIEHUE
K JOCTIDKCHUIO MEeIHM M YCIEXy, ONTUMH3M,
WHHUIMaTUBHOCTh, YMEHHE JICMCTBOBATh, UCXOMS U3
CBOHMX BO3MOKHOCTEH;

- OMIMAaTHH, BKJIIOYAIONIEH CHOCOOHOCTh TOHUMATH
PMOIIMOHAIIBHOE COCTOSIHUE OPYIUX, YYUTHIBATh €ro
[PU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTH|
K COUYBCTBHUIO U COTIEPEKNUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIFOUAOIINX CTIOCOOHOCTH
BHICTPAMBATh OTHOILICHHUS C JPYTUMHU JIFOJAbMHU,

[paboTaTh B KOJUIEKTHBE U
KOMaH]1e

3a00TUTHCS, NPOSBIATH HMHTEPEC U paspeliarh

KOH(DIUKTHI
OK 04 DddexTrBHO TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH H[- YMETh OIEpUPOBATh NOHATUAMU: CIy4alHBIN ONBIT U CIIy4allHOE
B3aMMOJICHICTBOBATb U CaMOOIIPEIECTICHHUIO; CcOOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMETh BBIYMCIIATH

-OBJIaJICHUE HaBBIKAMU YYCOHO-HUCCIIEI0BATEIHCKOM,
[MPOCKTHOM Y COIMAJIbHOM JIEATEIIbHOCTH;
OBnajeHne yHUBEPCATbHBIMH KOMMYHUKATUBHBIMY]
MEVCTBUSIMU:

0) coBMeCTHas ACSATEIHHOCTD:

- TIOHMMAaThb MW HCIOJB30BaTh IPEHMYIIECTBA|
KOMAaH/IHOW ¥ MHANBUIYaTbHON pabOTHI;

- INPUHUMATH I COBMECTHOW JEATEIHHOCTH,
OpPraHu30BBIBATh U KOOPJAMHUPOBATH JCHCTBUS T10 €€
TOCTHOKEHMIO:  COCTAaBJIITH  IUIaH  JIEMCTBHH,
pacrpeiensiTh poJid ¢ Y4€TOM MHEHUN Y4aCTHHKOB
00CYXKJaTh pe3yJIbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATH U BBITIOJHATH padOTy B YCIOBHUSAX
pearbHOr0, BUPTYAJBHOTO W KOMOHHHPOBAHHOTO

BEPOSITHOCTH C  HCIOJIB30BAaHMEM TpadHUECKUX  METOJIOB;
NPUMEHATh (POPMYIBI CIOXKEHUS M YMHOXCHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIC (akThl W (HOPMYIBI TPH PEUICHWU 3a]ad;
OLICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlyJallHBIMH ~ BEJIMYMHAMHU; YMEHHE MPUBOJIUTH IPHMEPHI
NpPOSIBIICHUS 3aKOHAa OOJIBIIMX YHCEI B HPUPOTHBIX |
0OIIECTBEHHBIX SBICHUSX;

- yMeTh CBOOOJHO ONEpPHPOBATH MOHATHIMU: CTETIEHb C IEIbIM|
[OKa3aTeleM, KOPEHb HATypalbHOW CTENEHH, CTENeHb C
pPALMOHAIBHBIM  TIOKa3aTeleM, CTeleHb C JICHCTBUTEIHHBIM
(BelLIeCTBEHHBIM) MIOKa3aTelNeM, JIorapudM ducia, CHHYC, KOCHHYC
Y TAaHT€HC IPOU3BOJIFHOTO YHCIIA;

- yMETb CBOOOIHO ONEpPHUPOBATh MOHATUSAMH: TPadUK (QYHKIHH,
oOpaTHas GyHKIUS, KOMIO3UIMA (PyHKUMH, TuHEeHas QyHKIMs,

BSaHMOﬂeﬁCTBHH;

KBaJgpaTHuHas (QyHKIMs, cTeneHHas (QYHKIUS C  IeJbIM
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OCYILIECTBIISITh ~ MO3UTUBHOE  CTPATETHYECKOE
[MOBEJCHUE B PA3JIMYHBIX CUTYaIUSAX, IPOSIBIISTH
TBOPUYECTBO M BOOOpaKkeHUE, OBITh HHUIIUATUBHBIM.
OBnajicHue  YHUBEPCATBHBIMH  PETYISITHBHBIMU
TTeHCTBUSIMU:

') IPUHSATHE ce0s ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX JIFOJCH
[IPH aHAJM3E PE3YJIbTATOB ACITCIBLHOCTH;

- IPU3HABATH CBOE MIPABO W MPABO JIPYTHX JIFOJICH HA
OIHOKU;

- pa3BUBAThH CIIOCOOHOCTH IOHUMATh MUP C TIO3HIINH
NPYToro YelioBeKa

MokaszaTrejieM, TPUTOHOMETpHUYECKHe  (YHKUMH, OOpaTHbIe
TPUTOHOMETPHUYECKHE ¢byHKIUY, noKasaresbHast 7|
norapudmuyueckas GyHKIUH; YMETh CTPOUTH IrpaduKu (yHKIUH,
BBITIOJIHATH Pe00pazoBaHus IpaduKoB (PyHKIIHIA;

YMETh HCNONb30BaTh rpadukn QyHKOMHA 18 U3ydSHHS
[IPOLIECCOB M 3aBUCUMOCTEH IpH pElIeHUH 3aJady M3 ApPYrux|
y4eOHBIX TPEIMETOB W W3 pPEAITbHON JKU3HHU; BBIPAXKAaTH
(dopMynamMu 3aBUCUMOCTH MEXK/y BEJIMUYMHAMU;

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: YETHOCTh (DYHKIWH,
NEPUOUIHOCTE  (PYHKITUH, OTPaHUYEHHOCTh byHKIINH,
MOHOTOHHOCTh (DYHKIMH, SKCTpeMyM (pyHKUNHU, HauboJipliee U
HaVMEHbIIEe 3HA4YeHUS (YHKIMH Ha TPOMEXKYTKE, YMETh
[POBOAMTD HCCIIEIOBAaHUE (PYHKIIUU;

- yYMeThb HCIOJIb30BaTh CBOMCTBA M Tpaduku (QyHKUUN IS
pellleHrs YpaBHEHUW, HEpaBeHCTB M 3aJjad C IapamMeTpaMu;
M300pakaTh Ha KOOPJWHATHOM TJIOCKOCTH MHOKECTBA pEIICHUN
YpaBHEHHI, HEPABEHCTB U MX CHCTEM

OK 05 Ocy1iecTBiasiTh YCTHYIO
1 MTUCHbMEHHYIO
KOMMYHHUKAITUIO HA
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢
Y4€TOM 0COOCHHOCTEH
COITMATIBHOTO M KYJIbTYPHOT'O
KOHTEKCTa

B 0071aCTH 3CTETUYECKOTO BOCITUTAHMS:

- OCTETMYECKOE OTHOIICHHWE K MHpPY, BKIIOUas
PCTETUKY OBITa, HAYYHOTO W  TEXHUYECKOTO|
TBOpPYECTBA, CIIOPTA, Tpyda U OOIIECTBEHHBIX]
OTHOIIICHUM;

- CIOCOOHOCTH BOCIIpMHUMATh PpPa3IWYHBIC BHUIB]
HNCKYCCTBa, TPAAUIIUKU U TBOPYECTBO CBOCI'O U APYI'UX|
HapOoJ0B, OINyHIaTb SMOIHMOHAJIBHOC BOSﬂeﬁCTBHe
HCKYCCTBA,

- Y6€)KI[6HHOCTI> B 3HAYMMOCTHU I JIMYHOCTH H
06IJ_IGCTBa OTCYCCTBCHHOTO U MUPOBOTO HCKYCCTBA,
ODTHUYCCKUX KYJbTYPHBIX TpaI[I/II_[I/Iﬁ W HapOIOHOIO

TBOPUYCCTBA,
- TOTOBHOCTb K CAMOBBLIPAKCHHUIO B PA3HBLIX BHUAX]
HCKYCCTBaA, CTPECMIJICHHUC MMPOSBJIIATD KadyCCTBa)

TBOp‘IGCKOﬁ JIMYHOCTH,

17



OBiajieHue YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
TTeHCTBUSIMU:

a) oOIIcHUE:

- OCYIIECTBIISITh KOMMYHHKAIIMM BO BCeX cdepax
PKU3HU,

- pacro3HaBaTh HeBepOAJbHBIE CPEICTBA OOIICHUS,
[MOHUMATh 3HAUCHUE COLIMAJbHBIX  3HAKOB,
[pacro3HaBaTh MIPEANOCHUIKA KOH(JIUKTHBIX
CUTYAILMI ¥ CMSTYATh KOH(JIUKTHI;

pa3BEepHYTO U JIOTMYHO H3JIaratb CBOIO TOYKY]
3pEHMSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06 IIposBrATh

P IaHCKO-TTATPHOTHICCKYIO
MTO3UITHIO, ICMOHCTPHUPOBATH
0CO3HAHHOE ITOBECHNE Ha
OCHOBE TPaTUITUOHHBIX
00IIeUEIOBEUSCKUX
[ICHHOCTEH, B TOM YMCJIIC C
yI€TOM rapMOHH3AIUN
MEKHAIMOHANIBHEBIX U
MEKPETUTHO3HBIX OTHOIIICHUH,
[MPUMEHSTH CTaHIAPTHI
QHTUKOPPYIITMOHHOTO
[MOBEICHUS

OCO3HaHHWE  OO0y4aroIMMHCS  POCCUHCKOMH|
Fpa)l(llaHCKOﬁ HUICHTUYHOCTH,

- [IeJICHANTPaBJICHHOE Pa3BUTHE BHYTPEHHEH MTO3UIINH
JIMYHOCTHU Ha OCHOBC AYXOBHO-HPaBCTBCHHBIX
[leHHOCTEM HapodoB Poccuiickoit  ®Denepanuu,
MCTOPHICCKUX )51 HAaIMMOHAJIbHO-KYJIbTYPHBIX|
Tpaauiuii, (GOPMUpPOBAHUE CHUCTEMBI 3HAYMMBIX|
[ICHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIMOHHOTO MHPOBO33pPEHUS,
[MpaBOCO3HAHMS, AKOJIOTHYECKOU KYJIbTYpPBHI,
CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH >KU3HCHHBIC
[LJIaHbI;

B yacTu rpak 1aHCKOr0 BOCITUTAHUS:

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOKCHHE 3aKOHA U TTPABOTIOPSJIKA;
NPUHIATHE  TPAJUIMOHHBIX  HAIlMOHAJIbHBIX,
00I1ICYEIIOBEUECKUX T'YMaHUCTHYECKUX u
IEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTb MPOTUBOCTOATH HJICOJIOTUH
PKCTpEMHU3Ma, HaIlMOHAIN3Ma, KceHodoOouwu,
MUCKPUMUHALIMM 110 COLMAIbHBIM, PEIUTHO3HBIM,

- YMETh ONIEPUPOBATH MOHATUSIMH: TIPSIMOYTOJIbHASI CHCTEMA
KOOPAUHAT, KOOPJAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BENICHHUE, YTOJI MEX Ay BEKTOpaMu, CymMMa
BEKTOPOB, TPOU3BEJCHUE BEKTOPA HA YHUCIIO; HAXOIUTH C
MOMOIIIHIO U3YYCHHBIX (POPMYIT KOOPJIMHATHI CEPEANHBI OTPE3Ka,
[PACCTOSTHUE MEXIY ABYMS TOUKAMHU;

-yMeTh BBIOUPATh MOAXOIAIINI U3yYEHHBINH METO ISl peLICHUS
3aJaud, paclo3HaBaTh MaTeMaTHueckue (akThl U
MaTeMaTHYeCKUE MOJIETH B PUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE PUBOIUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MaTeMaTHYeCKON HAYKU.

- YMETh ONEPUPOBATH MOHATUAMU: CIyJalHbBIN OMBIT U ClIydaiiHOe
coObITHE, BEPOSTHOCTh CIIy4ailHOTO COOBITHS; YMETh BBIYUCISATH
BEPOSITHOCTh €  HCIOJIb30BaHMEM TpadUUecKUX METOJIOB;
MPUMEHITh (POPMYJIBI CIOXKEHUS U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (aKThl W (GOpPMYJIbl TPH pEHICHUH 3a/ay;
OIICHUBATh BEPOSTHOCTU PEAITbHBIX COOBITUH; 3HAKOMCTBO CO
CIy4alHBIMM  BEJIMYMHAMM, YMEHHE NPUBOJUTH IMPUMEPH]
MpOSIBIICHUSI 3aKOHAa OOJNBIIMX 4YHUCEN B MPUPOJIHBIX WU
0OIIECTBEHHBIX SBJICHUAX

PAaCOBBIM, HAITMOHAJIbHBIM ITPU3HAKAM
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- TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIHbHOCTH B
MHTEpecax TPaXkJIaHCKOTO O0IIeCcTBa, yYaCTBOBAThH B
CaMOYyIpaBJICHUHN B o0m1eo0pa3oBaTeIbHOM
OpraHu3aIui 1 IeTCKO-IOHOIIECKUX OPTraHU3aIusX;
- yYMEHHE B3aUMOJICMCTBOBaTh C COI[MATHHBIMU
WHCTUTYTaMH B COOTBETCTBUM C MX (PYHKIUSIMU U
Ha3HAUYCHHUEM;

- TOTOBHOCTb K T'YMaHUTapHOM M BOJIOHTEPCKOM]
eATEIbHOCTH;
[MaTPUOTHIYECKOTO BOCITUTAHUS:
- c(OpPMHUPOBAHHOCTh POCCHUMCKON T'pakJIaHCKOM]
WICHTUYHOCTH, MAaTPUOTHU3MA, YBAXXEHUS K CBOEMY)
HapO/ly, YyBCTBA OTBETCTBEHHOCTH nepen PonuHou,
FOpIOCTH 3a CBOM Kpal, cBO0 PoauHy, CBOM SI3bIK U
KYJIbTYpY, MpoNIIoe " HACTOSIIIIEEe
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

- IIEHHOCTHOE€ OTHOIIEHHWE K TOCYJAapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY U  HPUPOJHOMY]
HacleAulo, MaMsATHHUKAM, TpagulusM HapoJOB
Poccun, noctmxkenusm Poccuu B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSIX U TPYAE;

- uaeitHas yOeKJIeHHOCTh, TOTOBHOCTh K CITY)KEHHIO
u 3amure OredyecTBa, OTBETCTBEHHOCTh 3a €r0
cynb0y;

OCBOCHHBIE  OOYYAIOUIUMUCS  MEXKIIPEIMETHbBIE
MOHSATUSI M YHHUBEpCajbHble YdeOHBbIE JIEHCTBUS
(perynsiTUBHBIE, MM03HABATEJIbHBIE,
KOMMYHHUKATHBHBIE);

- CHOCOOHOCTh UX MCIIOJIH30BaHUS B I03HABATEIHHON
U COLUMAJIbHOW  MPAKTHUKE, TOTOBHOCTh K|
CaMOCTOSITEIbHOMY [IJITAHUPOBAHUIO Y
OCYILECTBIECHUIO y4eOHOM JIeSITEIbHOCTH,

OpraHu3allun yqe6Horo COTPYAHHNYCCTBA C
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[e1arOrHYeCKUMH pabOTHUKAMU U CBEPCTHUKAMU, K
Y4acTHIO B TOCTPOCHHH  HMHIUBUAYaIbHON
00pa30BaTEIILHON TPACKTOPHUH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
MCCIIEIOBATENBCKOM, MPOEKTHOM U COLIMATIbHOM

e TeTbHOCTH

OK 07 CopelicTBoBaTh
COXPAHEHUIO OKPYKAroLIEH
Cpeabl, pecypcocOepexeHHUIO,
[IPUMEHSTH 3HAaHUSI 00
M3MEHEHUH KJIMMaTa,
[IPUHLIUIIBI OEPEKITUBOTO
Mpoun3BOICTBA, Y((HEKTHBHO
NIENCTBOBATH B UPE3BBIYAHBIX
CUTYaIUsIX

- HE IpUHUMAThb JIEHCTBUS,
OKpYKalollEel cpere;

YMETh  IPOTrHO3UPOBATH
PKOJIOTMYECKHUE TOCIEACTBUS
NICHCTBHI, IPEJOTBPAILLATh UX;
- pacUIMpPUThH OIBIT JEATEIBHOCTH 3KOJOTHYECKOM
HaIpaBJIEHHOCTH;

- pa3zpalaThIBaTh IUIaH pelIeHUs MPOOIEMbI C YIETOM
aHaJIM3a HUMEIOLIUXCS MaTepUaTbHBIX u
HeMaTepUaIbHBIX PECYPCOB;

OCYILIECTBIISITh  II€JICHANpPABIEHHBIH  TOUCK
[epeHoca CpeIcTB M crocoOoB  JACWCTBUS B
poheCcCHOHANBHYIO CPEY;

- YMETh NEPEHOCHUTh 3HAHWS B NO3HABATEIBHYIO U
[IPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- [peularaTb HOBBIE IPOEKTHI, OLIEHUBATh WJIEU C
MO3ULIMY HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKO]
3HAYUMOCTH;

IIPUHOCSIINAE BpPE[

HeOIaronpusITHbHIE
peINPUHIMAEMBIX|

YMETh OIEPHPOBATH TOHATHUSAMH: (YHKIHS, HEMpepbIBHAS
(GyHKUMS, OPOM3BOJHAs, NEpBOOOpa3Has,  ONPEESICHHBIN
WHTETPaj; YMETh HAXOIUTh MPOW3BOJHBIC AJIEMEHTAPHBIX]
(GyHKIUH, HCMONB3YS CHPAaBOYHBIE MaTEpUalbl; MCCIEI0BATh B
MPOCTEUIINX CIy4assX (YHKIMH HAa MOHOTOHHOCTh, HAaXOJHTh
HanOOJIbIINE W HAaWMEHBIIWE 3HAYeHHs QYHKIUH; CTPOHTH
rpadukd  MHOTOWICHOB €  HCIIOJNB30BAaHHMEM  armaparal
MATEeMaTHYECKOTO aHaIW3a; NPUMEHSITh MPOU3BOJIHYIO TIPH
pemieHnH  3ama4 = Ha  JBWOKGHWE;  peIaTth  MPaKTHUKO-
OpUEHTHPOBAaHHBIE 3aJauyll HA HaWOOJBIINE W HAUMEHBIINE
3HAYCHUs!, Ha HAXOXKJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YyMETb ONEepUpOBaTh MOHATHUSIMHU: IABUKEHHE B MPOCTPAHCTBE,
Mo 100HbIE (PUTYPBI B IPOCTPAHCTBE; MCIOJIB30BATH OTHOILLIEHUE
MJI0MIAJIeH TIOBEPXHOCTEH M 00BEMOB TOMOOHBIX (GUTYP TpH
pellIeHnH 3a/a4;

- YMETbh BBIYUCIIATH I'€OMETPUYECKUE BEIUYMHBI (UIMHA, YTOJ,
[10111a/1b, 00BEM, MJIOLAAb MOBEPXHOCTH ), UCIIONIB3YSl U3YUYEHHBIE
(bopMyIBl U METO/IbI

- JaBaTb OICHKY HOBBIM CHUTyallUsM, BHOCHTH
KOPPEKTHUBBI B JACATCIBbHOCTD, OLICHUBATH|
COOTBCTCTBUC PC3YJIbTATOB LCISAM
I1K.1.1 Brimonaare PEMOHT U |-TOTOBHOCTH K  TpyAdy, OCO3HAaHNEC  LCHHOCTHU|-YMCTb OICPUPOBATH IOHATUAMH: palUOHAJIbHAs Q)YHKHI/IH,

MOHTAaX CUCTEM
BOJOCHAOKEHNS,
BOJOOTBENECHHU U OTOIIJICHUSA

MaCTCpCTBa, pr,Z[OJ'IIO6I/Ie;

-TOTOBHOCTE M CIIOCOOHOCTH K O6pa30BaHI/IIO u
CaMOO6paSOBaHI/IIO Ha IPOTAKCHUHA BCceH KHU3HU,

- 0a30BbIC JIOTHYCCKHE HeﬁCTBHH;

nokaszateibHasi QYHKIUS, CTETICHHAs PYyHKIIHS, JIorapudMudeckas
byHKIMS, TPUrOHOMETpUYeckre (QyHKUUU, oOpaTHbIe (YHKIINH;
YMEHUE CTPOUTH rpaduKu H3yU4eHHBIX (QYHKIUI, UCIIOIB30BAaTH)
rpaguky TpH HM3y4EHHUH TMPOIECCOB U 3aBHUCUMOCTEH, TpH

CIICHUHN 3aJlad U3 JPYIrux y‘Ie6HBIX MNpeaAMCTOB W 3a1a4 W3
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-BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OIEHUBATH
COOTBETCTBHUE PE3Yy/IHTATOB LIEJSIM, OLICHUBATh PUCKU
MOCJICACTBUM ACATCILHOCTH;

-BJIAJICTh HaBBIKAMHU Y4e€OHO-UCCIIEIOBATEIbLCKON M|
MPOCKTHOM JIeATETbHOCTH, HABBIKAMHU PAa3PEIICHUS

npoOiem;

-popMHpOBaHHWE HAYYHOTO THIA  MBIIUICHUS,
BJIAJICHUE HAyYHOW TEPMHUHOJIOTHEHN, KIFOUYEBBIMU
[MOHATUSIMH ¥ METOJIAMU;

-yME€Th  WHTETPUPOBATH 3HAHHWS W3  Pa3HBIX
[peIMETHBIX o0nacTei;

-CTaBUTh MpOOJIEMbl U 3ajJaud, JOIYCKAaIOLINE

aHBTepHaTI/IBHBIe peI_HeHI/Iﬂ;

-BJIaJIeTh HABBIKAMHU TOJY4YeHHs HHPOpMaAlUU U3
MCTOYHHUKOB paSHBIX THUIIOB, CaMOCTOATECIBHO
OCYIIECTBIIATh IMOUCK, aHAIW3, CUCTEMAaTH3AIUIO U
MHTEpIpeTanuo HHGOPMALUK Pa3IMYHbIX BUAOB U
dhopmM mpencTaBIeHNUS;

-BJIAJCTh PA3IMYHBIMU CIOocOOaMM  OOIICHUSI W
B3aNMOJICHCTBUS;

-OCYIICCTBIIATH MO3UTHBHOE CTpaTeTHYeCcKOe
[MOBEJICHWE B PA3JIMYHBIX CHUTYAIUAX, IPOSBITH
TBOPYECTBO M BOOOpaKEHHE, OBITh HHUITMATUBHBIM
-MCIO0JIB30BaTh MIPUEMBI PeBICKCUU IS OLICHKH
CUTYaIINH, BEIOOPA BEPHOTO PEIICHUS

peaIbHON JKM3HU; BBIpaXKaTh (HOpMyIaMu 3aBUCUMOCTH MEXIY]|
BEJINYNHAMUY;

-yMETh ONEepUPOBATh MOHATUSMH: MHOTOTPAHHHUK, CEUCHHE
MHOTOTpaHHHMKa, KyO, NapajUleNienuIie]l, Mpu3Ma, MHpaMHLa,
¢urypa u moBepxHOCTb BpallleHUs, IUINH]P, KOHYC, map, cdepa,
ceueHUs (UTYpBI BpAIEHUS, IIOCKOCTh, Kacaromascs CQepsl,
[INHAPA, KOHYCA, TUIOIAb TOBEPXHOCTH MHPAMHUIBI, TTPU3MBI,
KOHyca, IWIMHIpa, IJomanas  cdepbl, o00beM  KyoOa,
NPSMOYTOJIBHOTO — TapajuleNienumena, MUPAMUIBL,  TPU3MBI,
[UIMHApA, KOHYCa, apa; yMEHUe H300pakaTb MHOTOTPAaHHHUKH H
MOBEPXHOCTH BpAIEHHsI, WX CEUEHHS OT PYKH, C TMOMOIIBIO
YEPTESIKHBIX WHCTPYMEHTOB M JIIEKTPOHHBIX CPEICTB; YMETh
pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETh PACIO3HABATh
NpaBUJIbHbIE MHOTOTPaHHUKH;

- YMETb OIEpUPOBATh NOHATUSAMU: CIy4alHBIN ONIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTD CIyYallHOTO COOBITHS; YMETh BBIYHCIISTH
BEPOSATHOCTb C  HUCIOJIb30BAaHUEM IpaUUECKUX  METOIOB;
NPUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUSI BEPOSITHOCTEH,
KOMOWHATOpHBIC (akThl W (HOPMYIBI TPH PEUICHWU 3a]ad;
OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO
CIlydyailHBIMM  BEJIMYMHAMHU; YMEHHUE MPHUBOJUTH IPUMEPHI
[pOSIBICHUS 3aKOoHAa OOJIBIIMX 4YHMCel B INPUPOAHBIX U
00I1ECTBEHHBIX SIBJICHUSAX;

-yMETb OIIEPUPOBaTh MOHATUAMM: CpefHee apu(MeTHYEcKoe,
MenuaHa, HauOosblllee M HauMEHbIIee 3HAa4YeHUs, pa3Max,
criepcusi, CTaHAapTHOE OTKJIOHEHUE YMCIOBOTO HAbopa; yMEHHE
M3BJICKaTh, UHTEPIPETUPOBATh HH(OPMAIIHIO, TPEJICTABICHHYIO B
TabiauIax, Ha Avarpammax, rpapukax, OTPakarollyl0 CBOWCTBA
peabHBIX MPOLECCOB U SBJICHUMN; NPEACTABIATh UH(OPMALIHIO C
[OMOILbIO TaOJMUI] M JHarpaMM; HCCIEl0BaThb CTATUCTUYECKHE
TaHHbIE, B TOM YHCJI€ C IPUMEHEHHEM IpadHuecKuX METOJIOB Y|

SJICKTPOHHBIX CPCACTB,
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-yM€Thb OIIEpPUPOBATH MOHATUSIMU: paluMOHAIbHBIE,
UPpALMOHAJIBHEIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE,
norapuMUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHUS |

HCPABCHCTBA, UX CUCTCMBEI.

[1K. 3.1 BpInOaHATH pEMOHT U
MOHTaK CHUIOBBIX U
CJIA00TOYHBIX CUCTEM 3TaHHMA
1 COOPYXEHHI, CUCTEMBI
OCBEIIEHUS ¥ OCBETUTEIIBHBIX
ceTein

-0a30BEIC JIOTUYCCKHE ACHCTBHUS;
-ONpPEACNATh  LEJIH  JACSITEIbHOCTH,
napameTpbl U KpUTEPUU UX JOCTHKCHHUS;
- BHOCUTH KOPPEKTHUBHI B JEATEIHHOCTD, OIIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LESIM, OLIEHUBATh PUCKH
MMOCJICICTBUM NCATCILHOCTH;

-hbOpMHpOBAHHE HAYYHOTO THUMA  MBIIUICHHUS,
BJIaJICHUE HAYyYHOM TEPMUHOJIOTUEHN, KIHOYEBBIMY|
[MOHSATUSMH ¥ METOJdaMU;

-aHAJIM3UPOBATh IIOJYYECHHBIE B XOJ€ PpEIICHUS
3aJ1auyd  pe3yabTaThl, KPUTHYECKH OIIEHUBATh WX|

3aJaBaTb

TOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MEHEHUE B
HOBBIX YCJ'IOBI/IHX;

-yMETh  WHTCTPUPOBATH 3HAHUS W3  Pa3HBIX
MpeAMETHBIX 00J1acTeH;

-BJIAJCTh PA3IMYHBIMU CIOcOOaMM OOIICHUSI W
B3aNMOJICHCTBUS;

- QpT'yMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYATh
KOH(JIMKTHBIE CUTYAIIHH;

-CO3/1aBaTh TECTHI B PA3IMYHBIX (OpPMATaX C YIETOM|
Ha3HA4YCHUsI WH(OpPMAIMU M IEJICBOW ayIUTOPHH,
BBHIOMpAsi ONTHUMANbHYIO (OPMY MPEACTABICHUS H
BU3YaJIU3alllH;

-KOOPAMHUPOBATH U BBHITIOIHATH paObOTy B YCIIOBHUSAX
peabHOT0, BUPTYAJbHOTO W KOMOHHHPOBAHHOI'O
B3aMMOICHCTBU,

-71eJlaTh OCO3HAHHBIN BBIOOp, apryMEeHTHPOBAThH €ro,
OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

-yM€Tb BBIYHCIATh T€OMETPUYECKUE BEITUYUHBI (JJIMHA, YTOJI,
[J101113]T, 00BEM, TUIOIIAh TIOBEPXHOCTH ), UCTIONB3YsI H3YUCHHbIE
(bopMyIbl U METOIBI,

-BJIaJIeTh METOJaMHU J0Ka3aTeIbCTB, AJITOPUTMAMH PEUICHUs
3ana4y; ymeHue (GOpMyIUpOBaTh OMNPEICIICHUs, aKCUOMBI U
TEOpEMbl,  TPUMEHSATH WX, TMPOBOJUTH  JIOKAa3aTEIbHBIC
[paccyXJ€HUsI B XOJI€ PELLIEHUs 3ajay;

-yMeTb ONEPUPOBATH MOHITUSIMU: TIPSIMOYTOJIbHAS CHCTEMA
KOOPAUHAT, KOOPJAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BENICHHUE, YTOJI MEX Ay BEKTOpaMu, CymMMa
BEKTOPOB, TPOU3BEJCHUE BEKTOPA HA YHUCIIO; HAXOIUTH C
MOMOIIIHIO U3YYCHHBIX (POPMYIT KOOPJIMHATHI CEPEANHBI OTPE3Ka,
[PACCTOSTHUE MEXIY IBYMs TOUKAMHU;
yMETh CBOOOJHO ONEpUPOBATh MOHATHSAMH: TOYKa, MHpAMasd,
MJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUHA Yrod,
IByrpaHHbIA  YroJ, TPEXTPaHHBIM yroj, IMepeceKarImecs,
napajulesibHbIe M CKPEIIMBAIOIIKECs MPSMBIE, MapalIeIbHOCTh U
MEPICHIUKYISIPHOCTh TMPSAMBIX M IUIOCKOCTEH, YTroJd MeX.Y)|
MPSIMBIMU, YTOJ MEXKIY HPSIMOW M IUIOCKOCTBIO, YTOJ MEXIY)|
[IOCKOCTSIMU; yMEHHE UCIOJIb30BaTh IMPH pEHICHUH 3a/ay|
M3ydeHHbIe (DaKThl U TEOPEMBI INITAHUMETPUHU; YMEHUE OLICHUBATH|
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

-yMeTh ONEpUPOBATh MOHATUAMHU: (YHKIHS, HEIpepbhIBHAS
dbyHKUMS, TPOM3BOJAHAS, MEpBOOOpa3Has,  OMpeeNICHHBIH
WHTETpA, yMETh HAaXOJWUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX

q)YHKHHﬁ, HCIIOJIB3YA CIIPABOYHBIC MATCpUAJIbl, HCCICAO0BATH B
HpOCTGﬁH.IHX cIrydasax q)YHKHI/II/I Ha MOHOTOHHOCTBb, HaAXOIUTDb
HanOOJbIINE M HAUMEHBIINE 3HAUYCHUS q)YHKHHﬁ; CTPOUTDH

Fpa(l)I/IKI/I MHOT'OYJICHOB C HUCIIOJIB30BaAHHUEM arrapara
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-IIPU3HABATh CBOC MIPABO M MPABO JIPYTUX JIIOJCH HA
OLLIMOKH

MATEeMaTHYeCKOTO aHalIW3a; NPUMEHSTh MNPOU3BOJIHYIO MIpHU
pelieHnH  3aJa4 = Ha  JBW)KEHHE;  pelIaTh  MPAaKTHUKO-
OPUCHTHUPOBAHHBIC 3aJa4d Ha HaI/IGOJIBH_II/Ie U HaAMMCHBIIINC
3HAYECHU, HA HAXO0XKIEHUE IIyTH, CKOPOCTH U YCKOPEHUS,

-YMCTbL OICPpUPOBATH IMOHATUAMU: MHOTOI'pAaHHUK, CCUHCHUC
MHOTOTpaHHHMKa, KyO, Napajielenunes, Mpu3Ma, NUpaMHja,
¢urypa u moBepxHOCTb BpallleHUs, IUIHH]P, KOHYC, map, cdepa,
ceueHUs (UTYpBI BpAIEHUS, IJIOCKOCTh, Kacaromascs cQepsl,
HUIKMHApPA, KOHYCa, IUIOo[aAb MOBEPXHOCTU MUpPAMUIBI, ITPU3MBI,
KOHyca, IWIMHIpa, IUomanab  cdepbl, o00beM  KyOa,
NPSMOYTOJIBHOTO — TapajuleNienunena, MUPAMUIBL,  TPU3MBI,
UIMHApPA, KOHYCa, apa; yMEHUe H300paxaTb MHOTOTPaHHUKH U]
[MOBCPXHOCTU BpaAlICHUA, HX CCUYCHHA OT PYKHU, C IMOMOIIBIO
UEepTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMETH
pacrio3HaBaTh CHMMETPHIO B TMPOCTPAHCTBE; YMETh PACIO3HABATh
[MPaBUJIbHBIC MHOTOI'PaHHUKU;

- YMETh OIICPUPOBATH NOHATUAMM: CTCIICHb YHCJIA, J'IOl"apI/I(i)M
YrCIa; YMEHUE BBITTOJHATH BBIYACIICHUE 3HAUCHUH U
mpeoOpa3oBaHMs BRIPAXKEHUN CO CTETICHSMU U Jiorapudmamu,
npeoOpazoBaHus IPOOHO-PAITMOHAIBHBIX BRIPAKCHUH;

-yMeTh OTIepUPOBATH MOHSTUSIMHU: paloHaIbHbIE,
ppaluoHaNIbHBIE, MoKa3aTesbHbIE, CTETICHHbIE,
nmorapu@Muueckue,  TPUTOHOMETPUYECKUE  ypaBHEHUA U

HCPAaBCHCTBA, UX CUCTCMBEI.
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2. CTpyKTypa M coJep:kaHue 0011e00pa3oBaTeIbLHON AUCHUIITTHHBI

2.1. O0beM JUCHUILIMHBI M BBl y4eOHOH padoThl

Bua yueoHoii paboTbl Oobvem 6 uacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 340
B T.4.

OcHoBHOE coep:kaHue 278
BT. U..

TEOpPETHYECKOE 00yUueHue 220
MPAKTUIECKHUE 3aHATHS 58
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJlepKaHNe (COAepKAHUE 56
NPHUKJIATHOT0 MOAYJIA)

BT. U..

TEOPETHYECKOE 00yUeHne 4
MPAKTUYECKHUE 3aHATHS 52
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 6
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2.2. TemaTnyeckuii IJIaH 1 coaepiKaHue TUCIUIIJINHBI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAIBLHO-

HaumeHoBaHue pa3ae/ioB . O0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM 4acos KOMIIeTeHI[ U
MOAYJIb (NPH HAJIUYHMH)
1 2 3 4
OcHoBHOe coJepkaHue
Paznen 1. IloBTOpenme 20
Kypca MaTeMaTHKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Coneprxkanue yueOHOTO MaTepuaa
Hens 51 3a1aun | ba3zoBble 3HaHUS U YMEHHUS [0 MaTeMaTUKe B MPO(ECCUOHAIBHON U B MOBCETHEBHOMN
MaTeMaTHKHU IPU OCBOEHUH | IEATEIBHOCTH.
CHEIHAIbHOCTH KomOunupoBanHoe 3aHstue 2
Tema 1.2 Conepxkanue y4eOHOTO MaTepHaa
Yucna w  BeluMcneHus. | JleicTBUS Ha/ MOJOXHUTEIBHBIMHA U OTPULIATEIILHBIMU YMCIIaMH, OOBIKHOBEHHBIMH U OK-01, OK-02,
Bripaxkenus U | IECATUYHBIMU JIPOOSMHU. OK-03, OK-04,
npeoOpa3oBaHus JlelicTBus co cTeneHsAMH, (POPMYIIbl COKPAILIEHHOTO YMHOXKEHHUS. 2 OK-05, OK-06,
KombuampoBanHoe 3aHsTHE OK-07,
Tewma 1.3. IIpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IePKaAHUE (COMepPKAHUE PUKJIATHOTO [1K-3.1
['eomeTpust Ha JIOCKOCTH | MOTYJIs1)
Bunel minockux Guryp v ux miomais.
[IpakTHKO-OpUEHTUPOBAHHBIE 337]a4l B KypCe T€OMETPUHU Ha TIOCKOCTH 2
[IpakTueckoe 3anatue
Tema 1.4 CopnepxaHue yueOHOTO MaTepuaa
IIpouenTHeIe BeruKcaeHus | [IpocThie MPOIEHTHI, pa3HbIE CIOCOOBI UX BhIYUCIEHUS. CI0XKHBIE TPOIICHTHI
[IpakTnueckoe 3anaTue 4
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Tema 1.5
VYpaBHEHHUS U HEPABEHCTBA

Conepkanue yaeOHOTo MaTepuaia

JIuneiinble, KBaJpaTHbIE, APOOHO-JIMHENHBIE YPAaBHEHUS U HEPABEHCTBA

[IpakTuueckoe 3aHsiTue 2
Tema 1.6 ConepxaHue yaeOHOTO MaTepralia
Cuctembl ypaBHeHMHI U | CrioOCOOBI pEIIEHUs] CHUCTEM JIMHEWHBIX ypaBHeHHH. [ToHsaTus: marpuma 2x2 u 3x3,
HEPABEHCTB onpenenurens wmarpuipl. Meton ['aycca. Cucrtembl HENMHEWHBIX YypaBHEHUH. 6
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3aHsTue
Tema 1.7 Coneprxkanue yueOHOTO MaTepuaa
BxoaHo KOHTPOJIB Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHs] W HepaBeHCTBA. l'eomeTpus Ha
MIJIOCKOCTH 2
KounTtponsHas paborta
Paznen 2 Ilpsimble m 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue yaeOHOTO MaTepuasa
OcHoOBHBIE nouaTus | [Ipeamer crepeomerpuu. OCHOBHbIE TNOHATUS (TOYKa, WpsiMas, IUIOCKOCTb,
CTEPEOMETPHUH. npoctpaHcTBo).  OcHOBHble — akcMOMBbl  cTepeomeTpuun.  Ilepecekaromuecs, 2
Pacnionoxkenue npsAMBIX M | mapajuleibHbIe M CKpeUIMBafoIuecs  mpsmble. [Ipu3Hak W CBOWCTBO
IIJIOCKOCTEMN CKpEeIMBAIOIIUXCS MPAMBIX. OCHOBHBIE POCTPAHCTBEHHbIE (DUTYPHI. OK-01, OK-03,
OK-04, OK-07,
KomOunupoBanHoe 3anstue K-3.1
Tema 2.2. Coneprkanue ydeOHOTO MaTepHaa
[MapamnensHocTs npsameIX, | [lapannenshuele npsimas u 1wuiockocTs. Ompenenenue. I[lpusnak. CaoiicTBa (c
OpssMOM M IUIOCKOCTH, | Joka3arenbcTBOM). IlapamnensHble miuockoctu. Omnpenenenue. [Ipusnak. CpoiicTBa
IIJIOCKOCTEMN (c mokazatenbcTBOM). Tetpasp u ero anemenTsl. [lapasienenunesn u €ro 3IeMEHTHI.
CBoiicTBa rpaHed M JUaroHaJie mapajuiesenunesa. 6

MIPOTHUBOTIOIOKHBIX
[Toctpoenue ceuenuii. Penienue 3anay.

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 2.3.
[lepneHUKyYIApHOCTD
IIPSAMBIX, NIPSMOM U
MIOCKOCTH, MIIOCKOCTEH

Conepkanue yaeOHOTo MaTepuaia

Ilepnenpukynsapusle npsmsele. IlapamenbHble HpsMbIE, NEPIEHIUKYISAPHBIE K
IJI0CKOCTH. [IprU3HaKk nepneHauKyIspHOCTH IPSIMOM U IJIOCKOCTH. [I0Ka3arenbeTBo.
[lepnengukynssp wu HakinonHasa. [lepneHmukymnsapssle Iockoctd. IlpusHax

NEPIEHANKYIAPHOCTH IIIOCKOCTEN. Jl0Ka3aTenbeTBo.

Paccrosinus B mpoctpaHcTBE 2
KoMOuHupOBaHHOE 3aHITHE
Tewma 2.4. Conepxkanue yaeOHOTo MaTepuaa
Teopema 0 Tpex Teopema o Tpex mnepneHAMKYJsgpax. [Joka3zareabcTBO. YTOad MEXIy NpSIMOU M
TICPHCHANKYIApax IJIOCKOCTBIO. YTOJI MEXY MJIOCKOCTSIMHU 4
KombuampoBanHoe 3ansTre
Tewma 2.5. IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COAEPKaAHME (CoAepKaHMe IPUKJIATHOTO
[TapannensHble, MO/1YJIfA)
MEPIICHAUKYIISIPHBIE, Akcuomel  crepeoMeTpun.  [leprneHIUKYISpHOCTH OPSIMOM W IUIOCKOCTH,
CKPEIMBAIOIIMECS IPAMBIE | MapaJICIIBHOCTh IBYX MPSIMBIX, NEPIECHIUKYIIIPHBIX IJIOCKOCTH, 4
MEPIEHIUKYISIPHOCTD INIOCKOCTEN
[IpakTrueckoe 3aHsTHE
Tema 2.6. Coneprkanue yaeOHOTo MaTepuaa
Pemenue 3anau. IIpsamele u | Pacnionoxkenne NpsMBbIX M TUIOCKOCTEH B MpOcTpaHCTBE. [lepreHAnKyIsspHOCTh U
IIJIOCKOCTHU B IIPOCTPAHCTBE | MapajlieIbHOCTh MPSIMBIX U IIOCKOocTel. CKpeluBarouecs npsamblie
KontponsHas pabora 2
Pa3nen 3. Koopaunarel u 16
BEKTOPbI
OK-02, OK-03,
Tema 3.1 CopepxaHnue yueOHOTo MaTepuaa OK-04, OK-07,
JlexapToBEl KOOpAUHATHI B | JlekapTOBBl KOOpAMHATHI B mpocTpaHcTBe. llpocreiimue 3amaun B KOOpAWHATAX. K-3.1
npocrpancTse. Paccrosnue | Pacctosinue Mexty AByMs TOUKaMH, KOOPAWHATHI CEPEHBI OTpe3Ka 4

MCXKIAY IABYMSA TOYKaMH.

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Koopaunats!
OTpe3Ka

CepeaNHBI

Tema 3.2

BexTopsl B mpocTpaHCcTBE.
Yros MexJ1y BEKTOpaMHU.
CkansipHoe NpOU3BEICHUE

Conepkanue yqaeOHOro MaTepuaia

Bexrtopsl B mpocTpancTBe. C0XKeHHE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHUE BEKTOpA
Ha uucno. Kommianapuele BeKTOpbl. CKalsipHOE NPOU3BEJECHHE BEKTOPOB.
PasnoskeHne Bekropa 10 TpeM HEKOMIUIAHAPHBIM BekTopaMm. KoopanHatel BekTopa,

BEKTOPOB CKaJISIpHOE NPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YIOJl MEKY BEKTOPAMHU, YOI 6
MEXAY NMPSAMON U IIIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMU. Y paBHEHHE MJIOCKOCTH.
['eomeTrpuueckuii cMbICT onpenenuTens 2x2
KombunmnpoBanHoe 3anstue
Tema 3.3 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue NPUKJIAJTHOI0
[TpakTuko- MO/1YJIfA)
opueHTHpOoBaHHbIe 3aj1auM | KoopanHaTHas miockocTh. BeruncieHue paccTosiHMM M IUIOIIaied Ha MIIOCKOCTH.
Ha KoOpauHaTHOM | KonmuecTBEHHBIC pacyeThl 4
MJI0CKOCTH [IpakTryeckoe 3aHsATHE
Tema 3.4 Coneprkanue yaeOHOTO MaTepuasa
Pemenue 3a7a4. | JlekapToBbl KOOPJMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. ClOKEHHE U
KoopaunaTsl 1 BEKTOPHI BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KomruianapHble BEKTODBI.
CkansipHoe  Mpou3BeA€HHE BEKTOpoB. PasnmokeHue BekTopa IO  TpeMm
HEKOMIUTaHapHBIM BekTopaMm. [Ipocreiimne 3agaun B KoopauHaTtax. KoopauHaTsl
BEKTOPa, PACCTOSHUE MEXKY TOUKaMH, KOOPAUHATHI CEPEIUHbI OTPE3Ka, CKaIsIpPHOE
IPOU3BE/ICHUE BEKTOPOB B KOOPIHMHATAX, YIrOJ MEXIY BEKTOPaMH, yrojl MExXIy 2
IPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IITOCKOCTSIMU
KontponsHas padorta
Paznen 4. OcCHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpunueckue OK-05, OK-06,
bynkuun OK-07,
Tema 4.1 Coneprxanue yueOHOTO MaTepuana IK-1.1

28




Tpuronomerpuueckue
(GyHKIME  TPOU3BOJIHHOTO
yria, yucna. Pagnannasa u
rpajgycHasi Mepa yria

Pagnannas mepa yria. IIoBopoT Touku BOKpYr Hauana koopauHat. OmpezneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAHI'€HCA. 3HAKU CHUHYCa, KOCHHYCA, TAHI'€HCA U
KOTAHI€HCA TI0 YETBEPTAM. 3aBUCUMOCTh MEXy CHHYCOM, KOCUHYCOM, TAH€HCOM U
KOTaHI'€HCOM OJJHOTO U TOT'O K€ yria

KoMOuHupoBaHHOE 3aHITHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKHE
TOXJECTBA.

@opMyIIbI IPUBEICHUS

Conepixanue yqaeOHOro MaTepuaia

Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O U
- o.. DopMyIbl MPUBEICHUS

KombunmnpoBanHnoe 3anstue

Tema 4.3

CuHyC, KOCHMHYC, TaHT'€HC
CYMMBI M Ppa3HOCTH [IBYX
YTII0B

Cunyc 51 KOCHHYC
JIBOWHOrO yriaa. GopMyiibl
IIOJIOBUHHOTO yTrjia

Conepxkanue yueOHOTo MaTepuaa

CymMa u pasHOCTh cHHYCOB. CymMMa M pa3sHOCTb KOCHHYCOB. CHMHYC M KOCHHYC
nBoitHoro yrina. ®opmynsl  nojoBuHHOrO yria. [IpeoOpa3oBaHusi CyMMBI
TPUTOHOMETPUUECKUX (QYHKIMH B TPOU3BENEHHE M TMPOU3BEIACHHUS B CYMMY.
BoipakxeHue TpPUTOHOMETPUYECKMX (QYHKIMHA 4Yepe3 TaHIeHC IOJOBUHHOIO
aprymenTa. [IpeoOpazoBaHus MPOCTEHIITMX TPUTOHOMETPHUECKUX BBIPAKEHUH

KombuampoBanHoe 3aHsTHE

Tema 4.4 Coneprkanue yaeOHOTO MaTepuaa

@yHkuuHu, uX CcBOMCTBA. | OOMAaCTh ONMPEACICHHUS U MHOXKECTBO 3HAYCHHH (QyHKIuA. UETHOCTH, HEYETHOCTD,
Crioco0b1 3alaHus | IEpHOIUYHOCTh GyHKIMH. CriocoObl 3amanus QyHKIMi

byHKIMI KomOuaMpoBaHHOE 3aHTHE

Tema 4.5 Coneprkanue yaeOHOro MaTepuasa

Tpuronomerpuueckue OO6nacTh ompeneNneHruss U MHOKECTBO 3HAYEHUI TPUTOHOMETPUYECKUX (YHKIIHMA.

(GyHKIIMU, UX CBOWCTBA U
rpaduku

YETHOCTD, HEYETHOCTD, IEPUOAUYHOCTD TPUTOHOMETpUUYecKuX GyHkiuil. CBoiCTBa
u rpaduku QyHKIMHI y = cos X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6

CogepxaHnue yueOHOTO MaTepralia

Cxarue 1 pacTshkeHHe TpaguKOB TPUTOHOMETPUYECKUX (DYHKIIMHA.
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[TpeobpazoBanue

[Ipeo6pazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA

rpaduKoB [IpakTrueckoe 3aHsTHE

TPUTOHOMETPUYECKUX

b yHKIHHA

Tema 4.7 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJEP KaHue (CoAepKaHNe IPUKJIATHOI0
Onucanue MO/yJIsl)

IIPOU3BOACTBEHHBIX Hcnonbs3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (PYHKIHHA B TPOQeCcCHOHATBHBIX

IPOLECCOB € IOMOIIBIO
rpadukoB QyHKUINN

3agadax

[IpakTnueckoe 3aHsATHE

Tema 4.8 Conepxkanue yaeOHOTo MaTepuaa
ObpaTtHble OO6paTHble TpuronoMmerpuueckue ¢pyHkiuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3aHstue
byHKIIAN
Tema 4.9 Conepxkanue yaeOHOTO MaTepHaa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue

YpaBHEHHUS U HEPABEHCTBA

TPUTOHOMETPUUECKUX ypaBHEHUU OCHOBHBIX THUIIOB: npocreiine
TPUTOHOMETPUUYECKHUE YpaBHEHHS, CBOJAIIMECS K KBaJpaTHBIM, pelIaeMble
pa3ioKeHueM Ha MHOKHUTEIH, OAHOPOIHBIE.

[Ipocreiimme TPUrOHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Coneprkanue yaeOHOro MaTepuasa

Cucremsl Cucremsl IPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUN

TPUTOHOMETPUUECKUX KomOunupoBanHoe 3aHstue

YPaBHEHUI

Tema 4.11 Copepxanue yueOHOTo MaTepuala

Pemenne 3amau. ocHOBHI | [IpeoOpazoBanue TPUTOHOMETPHUYECKHUX BBIPKECHUIA. Pewenne
TPUTOHOMETPUHU. TPUTOHOMETPUYECKUX YPABHEHUU W HEPABEHCTB B TOM YHCIIE C MCIOJIb30BaHUEM
Tpuronomerpuueckue CBOMCTB (YHKIIHIA.

byHKIIH KonTtponsHas paborta
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Pazgen S. 8

KoMmmuiekcHble yucia

Tema 5.1 ConepxaHue yueOHOTO MaTepralia

KommnekcHsie uncna [Tonarue kommiekcHoro uucia. ConpspKeHHBbIE KOMIUIEKCHBIC YHCIIa, MOAYJb H
apryMeHT KoMIUIeKcHOro uwucia. dopma 3amucu  KOMIUIEKCHOTO — 4HMCia 4
(reomerpuyeckas, TPUTOHOMETpPHYECKas, anreOpandeckas). ApudmMeTHuecKue
JNENUCTBUSI C KOMIUIEKCHBIMH YHCTIaMU
KomMmOunupoBanHoe 3aHsTue

Tema 5.2 Conepxkanue yaeOHOTo MaTepuaa

[Ipumenenne BrinosiHEHUE pacyeToB ¢ MOMOIIBK KOMIUIEKCHBIX yucen. [I[puMepsl HCoab30BaHus

KOMIUIEKCHBIX YHCE KOMIUTIEKCHBIX YU CE 4
[IpakTueckoe 3aHsATHE

Paznen 6. IlpousBoanas 40

byHkuumn, ee

NnpuMeHeHHe

Tema 6.1 Coneprkanue yaeOHOTO MaTepHasia

Tloustue IIPOM3BOJHOU. | Ompe/ielIeHne YHCIOBOM IMOCIIEIOBATEILHOCTH U CIIOcoObl ee 3amaHus. CBoWMCTBa

@opMynel M IPaBWIIA | YHCIOBBIX TOCIeNOBaTeNnbHOCTEH. OmpeneneHne Mpenesia MOoCiIeI0BaTeIbHOCTH. OK-01. OK-02

g depeHInpoBaHU Borunicnenue — mpepenoB  mocnenoBarensHocTed.  [lpegen  gyHkumu - Ha 2 OK- 03’ OK-0 4’
6eckoneunoctu. [lpenen gpynkuuu B Touke. [Ipupamienue aprymenra. [Ipupaienue OK-0 5’ OK-06’
¢byHkuyu. 3anadyd, MOPUBOAALIME K TMOHATHIO TNPOU3BOAHOHN. OrmpeneneHue OK’-07 ’
MPOU3BOAHOMN. AJITOPUTM OTHICKAHUS TPOU3BOHOU TK-3. i
KomOunupoBanHoe 3anstue

Tema 6.2 CopepxaHnue yueOHOTo MaTepuaa

[TpousBoHbIC cyMMBl, | ®opmynsl nuddepenumpoBanus. [IpaBuna quddepenmpoBanus 6

Pa3sHOCTH  IIPOU3BCACHUA, KOM6I/IHI/IpOBaHHOC 3aHATHE

YacCTHOTO

Tema 6.3 CogepxaHnue yueOHOTO MaTepHrala
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[IpounsBoaHbIe
TPUTOHOMETPUUECKUX
¢bynkuuit.  [IpousBoanas
CIIOKHOM (DyHKIIUK

Omnpenenenue cnoxHoW QyHkuuu. IIpon3BomHAs TPUTOHOMETPUUECKUX (DYHKIIHU.
[IpounsBoaHas CIOKHON (QYHKITHH

KoMOuHupoBaHHOE 3aHITHE

Tema 6.4

[Tonsatne 0
HENpPEephIBHOCTU (DYHKIUH.
Meron uHTEpBaAJIOB

Conepxanue yaeOHOro MaTepuaia

[onsitue HenpepsBHOM GyHKIMH. CBOICTBA HENPEepBhIBHOH (hyHKINHU. CBS3b MEXKITY
HETIPEPHIBHOCTRIO M AU (epeHIpyeMOCThi0 (QYHKIIMM B TOYKE. AJTOPUTM
pelIeHNs] HEpaBEHCTB METOJ0M MHTEPBAJIOB

KombunmnpoBanHoe 3anstue

Tema 6.5 Conepxkanue yaeOHOTo MaTepuaa
I'eomeTpuueckmit u | ['eomerpuueckuif CMbICT TPOU3BOJHOW (YHKIMM — YIrIOBOM Ko3(hdULIUEHT
¢buznueckuit CMBICIT | KacaTeJIbHON K rpaduky (GYHKIMH B TOYKE. YpaBHEHHUE KacaTelbHOU K rpapuky
MPOU3BOJHOM GbyHKIMHA. AJITOPUTM COCTABJICHHS YpaBHEHHUS KacaTeNIbHOW K rpaduky (yHKIHH
y=f(x)
KombOuampoBanHoe 3aHsTHE
Tema 6.6 Coneprkanue yaeOHOTO MaTepuaa
Du3nYeCKuit cMbIC | Du3nuecknii (MEXaHMYECKHI) CMBICT TPOM3BOJHONM — MTHOBEHHAs CKOpPOCTh B
MPOU3BOJHOM B | MOMEHT BpeMeHHu t: v =S’ (t)
npodeccuoHaNIbHBIX [IpakTueckoe 3anaTue
3a/1ayax
Tema 6.7 Coneprkanue yaeOHOro MaTepuasa

MOHOTOHHOCTh  (DYHKITHH.
Touku sxcTpemyma

Bospacranue u yObiBaHuEe (QYHKIMHU, COOTBETCTBME BO3PACTaHMs U YyOBIBaHUS
¢GyHKUMU 3HaKy nOpou3BoAHOHM. [loHATHME mNPOM3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBUE 3HAKAa BTOPOH MPOM3BOIHON BBIIYKJIOCTH (BOTHYTOCTH) (DYHKLIMU HA
oTpe3ke. 3ajjauyd Ha MakCUMyM M MHMHUMYM. I[loHsATHEe acMMOTOTHI, COCOOBI UX
onpenieNeHus. AIrOpUTM HUCClefoBaHusl (QyHKLIMHM M MOCTpOeHHs ee rpaduka c
MOMOIIBIO IPOU3BOTHOM. [IpoOHO-TMHEeHHas QYHKIUSA

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 6.8
HccnenoBanue GyHKIUHA U

Conepkanue yaeOHOTo MaTepuaia

HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTB M IIOCTPOEHUE IPa(UKOB.

MOCTpOCHHE T'pauKoB 4
KoMOuHupoBaHHOE 3aHITHE
Tema 6.9 HaumbGonbmee u | Conmepkanue ydeOHOTO MaTepuaia
HauMEHBbIIIEE 3Ha4YeHMs | HaxoxxeHne HawOONBIIEr0 W HAaWMEHBIIETO0 3HAYCHUU (DYHKIMH, MOCTPOCHHE
GbyHKIIH rpauKOB MHOTOWICHOB C HCIIOJIb30BAHUEM arapara MaTeMaTHIECKOTO aHaIn3a 2
KombunmnpoBanHnoe 3anstue
Tema 6.10 IIpodeccuonaibHO-OpHUEHTHPOBAHHOE COlepP:KaHMe (CoAepKaHue MPUKJIATHOTO
Haxoxnenne MOYJIs1)
ONTUMAaJBHOrO pesynbrara | HauMmensinee u Hanboiblliee 3HaYeHHE (PYHKITUU 6
C TOMOILKIO IPOU3BOAHOM | [IpakTHUECKOE 3aHATHE
B MPAKTHYECKUX 3a7adax
Tema 6.11 Conepkanue yaeOHOTO MaTepuaa
Pemrenne 3a1a4. | @opmynsl U npaBuwia quddepenurpoanus. Mccnenoanue QyHKINUNA ¢ TOMOIIbIO
IIpounsBoanas ¢pyHkuuM, ee | mpousBoaHOM. HanbosbIiee n HauMeHbIIIee 3HAYEHUS (QYHKIHH 2
MIPUMEHEHHE KonTtponbHas padoTa
Paznen 7. 46
MHOrorpaHHMKM M TeJia
BpallleHUs
Tema 7.1 Coneprkanue yaeOHOro MaTepuasa OK-01, OK-02,
Bepmunel, peOpa, rpanu | ITonsitue MHOrorpaHHuka. Ero sieMeHTHI: BeplidHbI, peOpa, rpadu. J{HaroHasb. OK-03, OK-04,
MHOTOT'paHHUKA Ceudenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKU OK-05, OK-06,
KomOuaMpOBaHHOE 3aHATHE 2 OK-07,
Tema 7.2 Copepxanue yueOHOTo MaTepualia 1IK-1.1,
IIpusma, ee | [lonstue npusmel. Ee ocHoBaHus u O0koBbIe rpaHu. BeicoTa mpusmel. Ilpsmas u I1K-3.1
COCTaBJIAIOLIME, CEYEHME. | HaKIIoOHHAas nmpusMa. [IpaBunbHas npusma. Ee ceuenue
Ilpsmass u  mpaBuibHas | KoMOHMHHPOBaHHOE 3aHSTHE 2

IIPpHU3MBbI
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Tema 7.3 ConepxaHue yueOHOTO MaTepralia

[Tapannenenunen, Ky0. | [Tapajutenenumes, CBOMCTBA MPSIMOYrOJILHOTO Tapamienenunena, kyd. CeueHue
Ceuenune KyOa, | Kkyba, mapaienenumneaa

napajuiesenune1a KoMOuHupoBaHHOE 3aHITHE

Tema 7.4 ConepxaHue yaeOHOTO MaTepralia

IInpamuna, ee | [Iupamuna u ee anementsl. Ceuenne nupamuabl. [lpaBunpHas nupamuia. Y ceueHHas

COCTaBIAKOIIUE, CCUYCHHC.

[IpaBunbHas UpamMuaa.

VYceueHHas nupamuaa

nupaMuia

KombunmnpoBanHnoe 3anstuie

Tema 7.5

Conepxkanue yaeOHOTo MaTepuaa

boxoBas u noJyiHas | [1nomaas 60KOBOM U MOTHON NOBEPXHOCTH MPU3MBI, TPaAMUIbI
ITIOBEPXHOCTH npu3Mel, | KoMOMHMpOBaHHOE 3aHATHE

MU PaMHU/IbI

Tema 7.6 Conepxkanue yaeOHOTO MaTepHaa

Cummerpuss B Kyoe,

napajuiesienumnese,
npu3Me, Mupamue

CuMMeTpusi OTHOCHUTENIBHO TOYKM, MpsAMON, miockocth. CuMMeTpuss B KyoOe,
napajuieJienunese, npusme, NupamMmuie

KombOuampoBanHoe 3aHsTHE

Tema 7.7

[Ipumepsl cumMmeTpuil B

IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IePKaAHUE (COMepPKAHUE PUKIIATHOIO
MO/1YJIfA)

npodeccuu CuMMeTpus B IpUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY
[IpakTruueckoe 3aHsTHE
Tema 7.8 Coneprkanue yaeOHOro MaTepuasa
[IpaBunbHbIE [lonatue npaBUIbHOTO MHOTOrpaHHUKA. CBOMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, ux | [IpakTuueckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Copepxanue yueOHOTo MaTepualia

Hunuaap u ero snemenTsl. CeueHne MWIMHIPA (MapajuIeTbHOE OCHOBAHHUIO U OCH).
Pa3Beptka nunuHapa
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unusap, ero | KomOunnpoBanHoe 3aHstue
cocrapistomue. CedeHue
LMIMHIpa
Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEP:KaHUe (CoAepKaHUe TPUKJIATHOTO
Konyec, €ro | MoayJisi)
cocrapisromue. Cedenne | Konyc u ero anementsl. CedeHne KoHyca (apauiebHOS OCHOBAHHIO U MPOXOISIIee
KOHyca yepe3 BEpUINHY), KOHUYECKUe ceueHus. PazBepTka KkoHyca
KomMmOunupoBanHoe 3aHsTue
Tema 7.11 Conepxkanue yaeOHOTo MaTepuaa
VY ceueHHsli KOHYC. | YceueHHbIH koHyC. Ero obpa3syromas u Beicota. CeueHne ycedeHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBAHHOE 3aHATHE
KOHYyca
Tema 7.12 Conepxkanue yaeOHOTO MaTepuaa

ap u cdepa, ux ceueHust

Map u cdepa. B3aumuoe pacnosnoxkenue cepsl u miockoctu. CedeHue Iiapa,
cdepbl

KombOuampoBanHoe 3aHsTHE

Tema 7.13
ITouarue 00 oOBeMe Tena.

Coneprxanue yueOHOTO MaTepuaa

[Tonsatue 06 obwveMe Tema. OObeM Kyba M MPSAMOYrOJBHOTO TapalijIe/IeIHIIe Ia.

OTHoIIEHnE 0o0beMOB | OObeM Tpu3Mbl W IWiIHHApa.  OTHOIICHHE O00BEMOB  MOJOOHBIX — TEIl.
MOJOOHBIX TEJI ['eomeTpHuyeckuii CMBICI OTIPEACITUTENS 3-TO TOPSIKA
KombOuaMpoBaHHOE 3aHATHE
Tema 7.14 Coneprkanue yaeOHOro MaTepuasa
O0beMBl H  IUIOHIAIH

HOBerHOCTeﬁ TCI

O6beMbl nupaMubl U KoHyca. O0bem mapa. [1nomany noBepxHocTei Ten

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.15
KomOunanuu
MHOTOTPAaHHUKOB H
BpaIleHUS

TCII

Copepxanue yueOHOTo MaTepuala

KOM6I/IHaHI/II/I TCOMETPHUUYCCKUX TCII

HpaKanecxoe 3aHATUC




Tema 7.16 ConepxaHue yueOHOTO MaTepralia
I'eomerpuueckue Hcnonp3oBanne KOMOMHAIMI MHOTOTPAHHUKOB W TEN BpAlICHUS B TMPAKTHUKO-
KOMOHMHAIIUM Ha IPAKTUKE | OPHEHTHPOBAHHBIX 3aa4ax
[IpakTrueckoe 3aHsATHE 4
Tema 7.17 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3a1a4. | OObeMBI U IJIOIIA/IM TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpallleHUS
Muororpannuku ¥ Tena | KonTponsHas paboTa 2
BpaleHus
Paspean 8. 14
IlepBooGpa3nasn
byHkuum, ee
NnpuMeHeHHe
Tema 8.1 Conepxkanue yaeOHOTO MaTepuaa
IlepBooOpa3Has QyHKIUH. | 3amadya 0 BOCCTAHOBJICHWH 3aKOHA JIBWKEHHUS 10 W3BECTHOW cKopocTH. [loHsTre
[TpaBwmita HaxOoXJeHus | mHTerpupoBaHusi. O3HaKOMIIGHHE C TMOHATHEM HWHTErpajia M IMEepBOOOpPA3HOU s
MepBOOOPa3HBIX ¢byukiun y=f(x). Pemenue 3amau Ha CBSI3b NEpBOOOpa3HON U €€ MPOM3BOIAHOM,
BBIYUCIICHUE TIEpBOOOpa3HON misi maHHOM ¢yHKiuu. Tabmuma dopmyn s OK-01, OK-02,
Hax0XJACeHUs 1epBooOpa3HbIX. V3yueHre mpaBuiia BEIYUCICHHS TIEPBOOOPa3HON 2 OK-03, OK-04,
KoMOuHUpOBaHHOE 3aHITHE OK-05, OK-06,
OK-07,
Tewma 8.2 Copnepxanue yueOHOro Marepualia K-3.1
IInomane KpUBOJMHEHHOM | 3amaun, MPUBOMAMAIIME K MOHATHIO ONPEACICHHOTO HHTErpaja — O BBIYHCICHHH '
TpaIeuuH. dopmyna | IIomaad  KPUBOJMHEHHOW Tpamerud, O IepeMelnieHu: Touku. [loHsTHe
Herorona — JleitOnuna onpenenéHHoro uHTerpana. ['eomeTpudeckuii U GU3MUECKUN CMBICI OMIPEICTICHHOTO
unterpana. ®opmyna Hetorona— JleitOnuna 2
KomOunupoBanHoe 3aHstue
Tema 8.3 CopepxaHnue yueOHOTo MaTepuala
Heonpenenennslii u | [loHsTHE HEOTIpEAEIEHHOTO NHTErpasia
OMPE/CICHHBIN HHTETpaIbl | KoMOMHHPOBaHHOE 3aHATHE 2
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Tewma 8.4 ConepxaHue yueOHOTO MaTepralia
ITonsatne 00 | 'eoMeTpUUECKHIT CMBICI OIIPEICTEHHOTO HHTETpaa
OmpenieieHHOM HUHTerpane | KoMOMHUPOBaHHOE 3aHSATHE 2
KaK IJI0LAAN
KPUBOJIMHEWHOHU Tpanenun
Tema 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEP:KaHUe (CoAepKaHUe TPUKJIATHOTO
OnpeeneH bl UHTETPaJl B | MOLYJISA)
KU3HU I'eoMeTrpuueckuii cMmbIC omnpeaeraeHHoro wuHrterpana. @opmyna HeroToHa -
JleitOHuna.
Pemenue 3amau Ha MpUMEHEHNE UHTETpalia JUIsl BBIYUCIECHNUS (GU3NYECKUX BETUYUH
U mIomiaaei 4
[IpakTueckoe 3aHsATHE
Tema 8.6 Conepkanue yaeOHOTO MaTepHasa
Pemrenne 3aga4. | [lepooGpasnas pynkuuu. [lpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee npuMmenenue
ITepooOpasnas (ynkuuu, | KontponsHas padora 2
€€ IPUMEHEHUE
Paznen 9. 18
Crenenn 7 KOPHH.
CrenenHasi QyHKIUSA
Tema 9.1 Coneprkanue yaeOHOro MaTepuasa
Crenennast  QyHKuus, ee | [TosTHe KOPHS N-Of CTENEHH M3 JeHCTBHTENbHOrO uncia. Oynkmuu y = VX ux OK-01, OK-02,
CBOIICTBA cBolicTBa 1 rpadukn. CBOMCTBA KOPHS N-OM CTENIEHU OK-03, OK-04,
KoMOMHMPOBaHHOE 3aHATHE 4 OK-05, OK-07
Tema 9.2 Copepxanue yueOHOTo MaTepualia
[IpeoGpaszoBanue [IpeoOpazoBanue nppalMOHATBHBIX BbIPAXKCHHIMA
BBIPOKEHUI C KOPHAMHU n- | KOMOMHUPOBAHHOE 3aHSITHE 4
OM CTEIEHU
Tema 9.3 Copneprxanue yueOHOTO MaTepuana
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Cpoiictea  crenenu ¢ | [lonarue crenenu ¢ M00BIM pallMOHATBHBIM MOKa3arenaeM. CTeneHHble PyHKINU, UX

paloHaIbHbIM U | CBOMCTBa H rpadpuxu

JNIEUCTBUTEIILHBIM KoMOuHupoBaHHOE 3aHITHE 2

MI0Ka3aTeIsiMu

Tema 9.4 ConepxaHue yaeOHOTO MaTepralia

Pemenne PaBHOCWIIBHOCTB MppAallMOHAIBHBIX YPABHEHUM U HEPABEHCTB. METOAbI MX PELICHUS.

HppAMOHAIBHBIX Pemenue nppanyoHalbHbIX ypaBHEHUI 1 HEPABEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOWHMPOBAHHOE 3aHSTHE 6

Tema 9.5 Conepxkanue yaeOHOTo MaTepuaa

Crenenu " KOpHH. | Onpenenenue creneHHoW QyHKkuuu. Mcnosib3oBaHue ee CBOICTB MpU pelIeHUU

CrenenHast GyHKIMS ypaBHEHUH 1 HEPABEHCTB 2
KouTtponsHas padorta

Paznen 10. 18

Iloka3aTenbHast

GyHkuus

Tema 10.1 Conepkanue yaeOHOT0O MaTepuasa

[Tokazarensnas Qynkuusd, | Crenedb ¢ OPOM3BOJBHBIM  JCHCTBUTEIBHBIM  MOKaszaresneM. OmpenencHue

€e CBOMCTBA rokKaszaTeabHOM (DYHKIMH, ee CBOWCTBA W rpaduk. 3HAKOMCTBO C MPUMEHEHHEM
nokazaTeibHOM (YHKIIMU. PereHue moka3aTeabHBIX YpaBHEHHUH (DYHKIIMOHAIBHO- OK-01, OK-02,
rpau4ecKuM METOI0M 4 OK-03, OK-04,
KomOuaMpoBaHHOE 3aHTHE OK-05, OK-07

Tema 10.2 Coneprkanue yaeOHOro MaTepuasa

Pemenne mnoxasarenbHbIX | PemieHne TmoOKa3aTeNbHBIX YpPaBHEHHMM METOJIOM ypaBHUBAaHUSA MOKa3aTeNew,

YPAaBHEHUH U HEPABEHCTB | METOJOM BBEACHUS HOBOM MEPEMEHHOU, (PYHKIHOHAIBHO-TPa(QUIECKUM METOJIOM.
Peuienne noka3areiabHbIX HEPABEHCTB 8

HpaKTI/I‘ICCKOC 3aHATUC

Tema 10.3

CogepxaHnue yueOHOTO MaTepHrala

Pemenne cucteM nokaszaTellbHBIX ypaBHCHI/Iﬁ
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Cucrembl moka3aTenbHbIX | KOMOMHUpPOBaHHOE 3aHITHE 4
YpaBHEHUI
Tema 10.4 ConepxaHue yueOHOTO MaTepuaia
Pemenne 3ama4. | PemeHne mnoKa3aTenpHbIX YPaBHEHHM METOJOM YpaBHHUBAHUS IIOKa3zareled W
[TokasarenpHas GyHKIUS METOJIOM BBEJEHHUSI HOBOM MEPEMEHHON. Penienre nokasarebHbIX HEPABEHCTB

Konrponsnas pa6ora 2
Pazgen 11. Jlorapugmsi. 30
Jlorapudpmuveckas
GyHkuus
Tema 11.1 Conepxkanue yueOHOTo MaTepuaa
Jlorapupm yucna. | Jlorapudm uncna. JlecaTUUHBIN U HATYpaJTbHBIN JOTaprMBbI, YACTIO €
JlecATUYHBIN 1 | KoMOMHHPOBAaHHOE 3aHSTHE
HaTypaJIbHbIN Jlorapu@msl, 4
YHCIIO €
Tema 11.2 Conepkanue yaeOHOTO MaTepHaa
CpoiictBa  norapu¢moB. | CBoiicTBa jgorapudmos. Oneparus JorapuGMupPOBaAHHSL. OK-01, OK-02,
Onepannus KomOunupoBanHoe 3aHstue 6 OK-03, OK-04,
sorapuGMupoBaHUs OK-05, OK-07,
Tema 11.3 Copneprkanue yueOHOTO MaTepuana IK-3.1
Jlorapupmuueckas Jlorapudmudeckas GyHKIIUA U €€ CBOMCTBA
(Gynkuus, ee cCBOHCTBA KomOunupoBanHoe 3anstue 4
Tema 11.4 Coneprkanue yaeOHOTo MaTepuasa
Pemenne [Tonstue norapudmuyeckoro ypaBHeHus. Omepauus HOTEHIUpOBaHUS. Tpu
JorapudMUIecKux OCHOBHBIX METOJa PEIICHUS JIOrapu(MUYECKUX YpaBHEHHMIl: (YHKIHMOHAIBHO-
YPaBHEHHUH U HEPABCHCTB | rpaduueckuif, METOJ MNOTEHIMPOBAHHS, METO] BBEICHHS HOBOIl IEPEMEHHOI.

8

Jlorapudmuueckrue HEpaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.5

CogepxaHnue yueOHOTO MaTepHralia
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Cuctemsl AJITOPUTM pelIeHUsT CUCTEMbl ypaBHEHHMH. PaBHOCHMIIBHOCTH JIOTapH(PMUYECKUX
norapu(pMUIECKUX ypaBHEHHI U HEPABCHCTB
YpaBHEHUH KomOunnpoBaHHoe 3aHsTHe 2
Tema 11.6 IIpogdeccuoHaAILHO-OPHEHTHPOBAHHOE COAEPKaHKeE (CoAepKaHUe IPUKJIATHOIO
Jlorapugmsl B Tpupoae U | MOXYJIsA)
TEXHUKE [Ipumenenne sorapupma. Jlorapudpmuyeckas crnupans B mpupone. Ee
MaTeMaTH4YeCKHe CBOMCTBA 4
[IpakTueckoe 3aHsATHE
Tema 11.7 Conepxkanue yueOHOTo MaTepuaa
Pemenne 3aga4. | Jlorapudmuueckas ¢pyHkuus. Pemenue npocredmumx orapupMuyecKux ypaBHEHUI
Jlorapudmei. KonTponsHnas paora 2
Jlorapudmuueckas
byHKIUSA
Paznen 12. 10
MHoxkecTBa.  JJIEMEHTbI
Teopuu rpados
Tema 12.1 Coneprkanue yaeOHOT0O MaTepuasa
MpmuoxecTBa [Tonsitue MmuoxkectBa. [logMHo)kecTBO. Oniepanuu ¢ MHOKECTBAMU
KoMOMHUpOBaHHOE 3aHATHE 2
Tema 12.2 IIpogeccnoHaILHO-OPHMEHTHPOBAHHOE COIePKaHUe (CoIepKAHUE PUKJIIATHOTO
Omnepanuu ¢ MHOKECTBaMU | MOIYJIS)
Onepanuu ¢ MHOXKecTBamMu. PelieHre npukiaaHbix 3a1a4
[IpakTueckoe 3anaTue 2
Tema 12.3 CopepxaHnue yueOHOTo MaTepualia
I'padsr [Tonsitue rpada. CsizHbIM rpad, 1epeBo, MUKI rpad Ha IIOCKOCTH
[IpakTuueckas pabora 4
Tema 12.4 Coneprxanue yueOHOTO MaTepuana
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Pemenue 3a71a4.

MmuoxectBa, ['padpl u ux

Onepanunu ¢ MHOXecTBaMH. OnMcaHue pealbHbIX CUTYalMi ¢ IOMOIIbIO MHOXKECTB.
[Tpumenenue rpadoB K pemIeHUIo 3a/1a4

IpUMEHEHUE KoHTposbHas paboTa 2
Paznen 13. DiemeHTHI 26
KOMOUHATOPHKH,
CTATUCTUKH M TEOPUH
BEPOATHOCTEM
Tema 13.1 Conepxkanue yaeOHOTo MaTepuaa
OcHoBHbIE nouATHs | [lepecTaHOBKH, pa3MeIIeHUs], COUETaHUSI.
KOMOMHATOPUKHU 4
KomMOunupoBanHoe 3aHsTHE.
Tema 13.2 Conepxkanue yaeOHOTO MaTepHaa
Co0biTHE, BEPOATHOCTE | COBMECTHBIE U HECOBMECTHBIE COOBITHS. Te€opeMbl O BEPOSITHOCTH CYMMbI COOBITHH.
coObiTus. CrokeHue U | YCIOBHass BEPOSTHOCTh. 3aBUCHMBIC W HE3aBUCHUMBIE COOBITHS. Teopembl O OK-01, OK-02,
YMHOXXEHHE BEPOATHOCTEN | BEPOATHOCTH MPOU3BEIICHUS COOBITHIL. OK-03, OK-04,
KoMOuHUpOBaHHOE 3aHITHE 4 OK-05, OK-07,
Tema 13.3 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lePKaAHUE (COMepPKAHUE PUKJIATHOIO IK-1.1
BepositHocTh B | MOJYJIAA)
npodeccuoHaNIbHBIX OTtHocuTenbHasE 4acToTa COOBITHS, CBOMCTBO ee ycToNuMBOCTH. CTaTUCTHUYECKOE
3a/1ayax onpezeneHue BeposaTHOCTU. O1ieHKa BEpOSTHOCTU COOBITHUS
[IpakTruueckoe 3aHsTHE 4
Tema 13.4 Coneprkanue yaeOHOro MaTepuasa
JuckperHas  ciydaiiHas | Bugpl crnydaiiHpix BenuyuH. OrmpejieieHue TUCKPETHOW CIy4ailHOW BETHYWHBI.
BEJINYMHA, 3aKOH €¢ | 3aKOH paclpeiesieHuss JUCKPETHOM ciaydyallHOM BenuuuHbl. Ee 4mciioBbie
pacrnpeneneHus XapaKTEePUCTUKU 4
KomOunupoBanHoe 3anstue
Tema 13.5 Coneprxanue yueOHOTO MaTepuana
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3agaun marematudeckod | Bapuaumonnsii  psa.  [loauron wactor u  rucrorpamma. CTaTUCTHYECKHUE
CTaTUCTUKU XapaKTePUCTUKH Psijia HAOII0JaeMbIX JAHHBIX
KomOunnpoBaHHoe 3aHsTHe
4
Tema 13.6 IIpogeccuonaLHO-OpHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue TPUKJIAJTHOI0
CocraBnenne TaOIUIl W | MOXYJIA)
JyarpamMM Ha IpakTUKe [lepBuunHast 00paboOTKa CTATUCTHYECKUX JaHHBIX. [ paduueckoe X mpeacTaBiIcHUE.
HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX
[IpakTnueckoe 3aHsATHE 4
Tema 13.7 Conepxkanue yaeOHOTo MaTepuaa
Pemenne 3ana4. OneMeHTsl | DneMeHThl KOMOMHATOpUKH. COOBITHE, BEpOSTHOCTh cOObITH. ClloXKeHHE |
KOMOMHATOPHKH, YMHOKEHHUE BEPOATHOCTEN
CTaTUCTUKM U TeopuH | KoHTpospHas paboTa 2
BEPOSITHOCTEN
Pasznen 14. YpaBHenusi u 28
HepaBeHCTBa
Tema 14.1 Coneprkanue yaeOHOTo MaTepuaa
PaBHOCHIIBHOCTH PaBHOCHIIBHOCTH ypaBHEHUM W HepaBeHCTB. OmpeaeneHusi. OCHOBHBIE TEOPEMBbI
YPaBHEHHMI W HEPABEHCTB. | pAaBHOCWIIBHBIX MTEPEX0/aX B YpaBHEHHSIX U HepaBeHCTBaX. OOIINe METOIBI PEIICHHS 02
OOmue MeTobl pElICHNsT | YypaBHCHUH: MEPeX0jJ OT pPaBeHCTBA (QYHKIMHA K PABEHCTBY apryMEHTOB IS 4 OK-01, OK_04’
MOHOTOHHBIX (DYHKIMI, METO Pa3I0KEHHsI Ha MHOKUTENH, METO]] BBEACHUS HOBOM OK-03, OK- 0 6’
nepeMeHHOH, PyHKIMOHAIBHO-TpadUUIECKHUI METO OK_gi(’ 25 o
KomOunupoBanHoe 3anstue HK-l 1’
Tema 14.2 CopepxaHnue yueOHOTo MaTepualia HK-Sl. 1’
I'padmyeckuit MeToJ | OO6mmue MeTO bl PEeLIeHUS] HEPaBEHCTB: MEPEX0/1 OT CPAaBHEHUS 3HAYCHHN (DYHKIIHI K
pereHus YPaBHEHHUH, | CPAaBHCHHIO 3HAUCHHI apryMEHTOB IS MOHOTOHHBIX (DYHKIIMI, METOJl UHTEPBAJIOB,
HEPABEHCTB ¢GyHKUIMOHATBHO-Tpaduueckuii Meto1. I'paduueckuii MeTo1 pereHus: ypaBHEHUH U
HEPABECHCTB 4

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 14.3
VYpaBHEHHsI U HEPABEHCTBA

Conepkanue yaeOHOTo MaTepuaia

Onpenenenne monyns. Packpeitue Moayns mno onpeneneHuto. IIpocreiinmme

C MOJyJIEM ypaBHEHUSI U HEPABEHCTBA C MoayieM. [IpumeHneHue paBHOCUIIBHBIX MEPEXOJI0B B
OTIPE/ICTICHHBIX TUIIaX YPaBHEHUM U HEPABEHCTB C MOJIyJIEM 4
KomOuHMpoBaHHOE 3aHsTHE
Tema 14.4 ConepxaHue yaeOHOTO MaTepralia
VYpaBHEHMs M HEPaBEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiimme ypaBHEHUST U HEPABEHCTBA C ITAPaAMETPOM
C IapameTpaMu KombunmnpoBanHoe 3anstie 6
Tewma 14.5 IIpodeccnoHaNbHO-OPUEHTHUPOBAHHOE COAEPKaHUe (COAepKaHUe TPUKJIIATHOTO
CocraBieHue U pEUICHUE | MOTYJIS)
npo(ecCHOHANBHBIX 3a/ad | PerreHne TEKCTOBBIX 3a1a4 MPOGECCHOHATBHOTO COAEePIKaHUS
C TIOMOIIBIO YpaBHEHUH [IpakTuveckue 3aHATHS 8
Tema 14.6 Conepxkanue yaeOHOTO MaTepuaa
Pemenue 3a1a4. | OOmwme MEeToabl pelieHUs] YpaBHCHUH. YpaBHEHUS M HEPAaBEHCTBA C MOJAYJIEM U C
VYpaBHEHMS U HEPABEHCTBA | MapaMeTpaMH
[IpakTuueckoe 3aHsTHE 2
IIpome:kyTouHnas arrectauus (JK3aMeH) 6
Bcero: ‘ 340
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3. Yci0BuA peau3aluu NporpaMmbl 001eo0pa3oBaTeJbHON TUCIHHILINHBI

3.1. I[J'Iﬂ peajimzanuu 1porpaMmbl  JHCHUIIJIMHBI  JTOJKHBI ObITh NMpeaAyCMOTPECHDbI
cleayrmue CiecnuajJjbHbI€ IIOMEINECHUSA :

Peanuzanus nporpaMMel JUCHMIUIAHBI TpeOYyeT HAMUYHs y4eOHOTO KaOWHEeTa MaTeMaTHKH.
Ob6opynoBanue yueOHOT0 KaOMHETA:

- OCAIOYHBIE MECTA 110 KOJIMYECTBY 00YJAIOLTNXCS;

- pabodee MeCTO MPEeTo1aBaTes;

- KOMIUIEKT y4eOHO-HaTJISAHBIX TT0COOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPHUATIOB;

- 3aJIaHMsl JUTE KOHTPOJIBHBIX PadoT;

- Mpo(heCCHOHATEHO OPUEHTHPOBAHHBIE 3a/IaHMS,;

- MaTepuabl SK3aMeHa.

Texauueckue cpeacTBa 0OydeHUs:

- IEPCOHAITLHBIN KOMITBIOTED C JIMIICH3MOHHBIM ITPOTPAaMMHBIM 00eCTIeUeHIEM;
- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecneyenue 00yueHus

Jlisa peanusanuu mporpaMMmbl OMONIMOTEUHBIH (GOHI 00pa3oBaTENIbHOM OpraHu3aluu
JOJIKEH UMETh TIe4aTHbIe W/WIN 3JIeKTPOHHBIE 00pa3oBaTeIbHble U MH()OPMAIIMOHHBIE PECYPCHI,
PEKOMEHJIOBaHHBIE Il MCIOJb30BaHUs B 00pa30oBaTeIbHOM IIpOIEcCe, HE CTapIle ISATH JIET ¢
MOMEHTA U3/IaHMsL.

3.2.1. IleyaTHble H3JaHUA

1. Marematuka: anredpa U Hauajga MaTeMaTHYECKOTO aHaJIM3a, reoMeTpus. Anredpa u Hadaa
mareMaTudeckoro ananamsa. 10-11 xmacc. Anumos 1IILA., Konsrua FO.M., Tkauera M.B. n
npyrue. - M: IIpocsenienune, 2022.

2. Maremaruka: anrebpa U Hayajga MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpus. 10-11
kiacc. Atanacss JI.C., byry3os B.®., Kagomues C.b. u apyrue. - M: [Ipocsemenue, 2022.

3.2.2. DJIeKTPOHHbIE U3AHUS

1. Bcepoccuiickue wuuTepHer-omumnuansl. - URL: https://online-olympiad.ru / (mara
ooOpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

2. Enmunast koyueknus nu@poBbIX oOpa3oBarenbHbIXx pecypcoB. - URL: http://school-
collection.edu.ru (mara oopaienus: 08.07.2022). - TeKCT: 3IEKTPOHHBIH.

3. NUudopmannonnas cucrtema «EanHOE OKHO JOCTyIa K 00pa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mara oopamienus: 02.07.2022). - TeKcT: 3I€KTPOHHBIH.

4. Hayunas osnektponHas OubOnmorexka (HOB). - URL: http://www.elibrary.ru (marta
obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.

5. OtkpwiThiil koyuemk. Maremartuka. - URL: https://mathematics.ru / (nata oOpamieHus:
08.06.2022). - TekcT: AIeKTPOHHBIN.

6. IToBTopum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara oOparieHwust:
12.07.2022). - TekcT: ANeKTPOHHBIN.

7. CripaBOYHHK 1o MaTeMaTHhKe JUTSt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). - Tekct:
JJIEKTPOHHBIN.

8. Cpennsisi maTemaruveckass uHTepHeT mmkoia. - URL: http://www.bymath.net/ (marta
obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.
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9. ®enepanphbiii opran «Poccuiickoe oopasoBanue». - URL: http://www.edu.ru/ (marta
obpamenus: 02.07.2022). - TekcT: 37MEKTPOHHBIH.
10. denepanbHBIA HEHTp UHPOPMAIMOHHO-00pa3oBaTenbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mara oopamenus: 01.07.2022). - TekcT: 3JEKTPOHHBII.
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4. KOHTpO.TIb U OICHKA PE3YyJIbTATOB OCBOCHUS 06m606pa30BaTeJ1LHOﬁ AUCIHHUITIMHBI

KOHTpOJIb Hu OI€CHKAa

pe3yabTaToB

OCBOCHUA

o0meoOpa3oBaTeTbHON

JUCHUITIINHBI

PacCKpBIBAIOTCS Yepe3 AUCHUILIMHAPHBIC Pe3yIbTaThl, HANPaBJIeHHbBIE HA (POPMHUPOBAHKE OOLTUX U

npodeccHOHATBFHBIX KOMIIETEHITUH 110 pa3ziesiaM U TeMaM COAep KaHusl yueOHOTO MaTepHara.

Oob6masi/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMIEeTEeHIHA MeponpusiTUs
OK 01. Beibupats crmocoOsr P 1, Tema 1.1, 1.2, 1.3 T-o/ct, 1.4, | Tectupoanue

peleHus 3aaad 1.5,1.6 VYerHbIM onpoc
po(ecCHOHATEHOM P2, Temsr2.1,2.2,2.3,2.4,2.5TI-0/c, | Maremaruueckuit
ACTTETHOCTH 12>§ Temsi 3.1,3.2,3.3 Tl-o/c, 3.4 | it
TIPUMCHHUTCIIBHO P 4, Tempi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | HAMBAIyabHAS
K Pa3JINYHBIM KOHTEKCTaM 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEITbHAS

P 5, Temsr 5.1,5.2 paborta

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, [Ipencrasnenue

6.6, 6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3yJabTaTOB

6.11 MPaKTUYECKUX

P7, Temer 7.1,7.2,7.3,7.4, 7.5, pabor

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 3amura TBOPYECKUX

7.11,7.12,7.13,7.14, 7.15, 7.16, pabot

7.17 3amura

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | MHAMBUIYAIbHbIX

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 IIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonrpoinsHas

P11, Temsr 11.1, 11.2, 11.3 [T-o/c, pabora

11.4,11.5, 11.6 IT-o/c, 11.7 Brinosinenue

P12, Temsr 12.1,12.2, 12.3,12.4 9K3aMECHAlMOHHBIX

P 13, Tems! 13.1, 13.2, 13.3, 13.4, 3a7aHui

13.5 [T-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 02. Mcnons30Barth P1,Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIC CPE/ICTBA 1.6 YCTHBIN ompoc
[IOMCKA, aHATIM3a U IZ) é’ Temp12.1,2.2,2.3,2.4,2.511-0/c, | Maremaruueckuii
HHTCPHIpCTAti P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTAHT
HHGopMALIH, B P 4, Tems 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VIBAMBARyaIbHAS
WH(POPMAIIMOHHBIC 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
TEXHOJIOTUH JIJIs P35, Temsr 5.1,5.2 pabota
BBITIOJTHCHUS 3a/1a4 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, [TpencrasieHue
npodeccHoHanbHOMI 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, PE3YyIIbTATOB
JCATEIbHOCTH 6.11 OPAKTUYCCKUX

pabot

! MpogpeccuoHanbHoe-opueHMuUposaHHoe codepiaHue
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P7, 6Tems 7.1,7.2,7.3,7.4,7.5,

3amuTa TBOPUYECKUX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabot

7.11,7.12,7.13,7.14, 7.15, 7.16, 3amura

7.17 VHIUBUTyJIbHBIX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | mpoekToB

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 KontponbHas

P 10, Temsr 10.1, 10.2, 10.3, 10.4 paborta

P11, Temsr 11.1,11.2, 11.3 IT-0/c, Brimonxenue

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMeHAaIlMOHHBIX

P12, Temsr 12.1, 12.2,12.3,12.4 3aJIaHuM

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 03. IimanupoBats u P1,Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5, | TectupoBanue
peamm3oBeBaTh cobctBenHoe | 1.6 VYerHbI onpoc
npo()eCCHOHATBHOE U 12) é’ Temb1 2.1,2.2,2.3,2.4,2.511-0/¢, | Maremarnueckuit
JIAROCTHOC PasBHTHE, P 3, Tems1 3.1, 3.2, 3.3 T-o/c, 3.4 AHICTATT
TpEATPHHAMATCIECKYIO P 4, Tempi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | HAMBAIyaNbHA:
JCATEIBHOCTD B 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
npodeccuoHanbHOM cdepe, P 5, Tems 5.1, 5.2 pabora
HCTIOJIB30BATh 3HAHUS T10 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, [Ipencrabienne
(hMHAHCOBOW I'PAMOTHOCTH B 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3ynbTaToB
Pa3INYHBIX )KU3HECHHBIX 6.11 MPAaKTUYECKUX
CUTyalHusX P7,Temnr 7.1,7.2,7.3,7.4,7.5, pabor

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c,

3aHII/ITa TBOPUYECKHUX

7.11,7.12,7.13,7.14, 7.15, 7.16, paboTt
7.17 3amuTa
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | UHAUBUIYATbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 IIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3,10.4 Konrpossnas
P11, Temst 11.1, 11.2, 11.3 IT-o0/c, pabota
11.4,11.5, 11.6 IT-o/c, 11.7 Beinosinenue
P12, Temsr 12.1,12.2,12.3,12.4 SK3aMEHAMOHHBIX
P 13, Tems 13.1, 13.2, 13.3, 13.4, 3a7aHui
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
OK 04. DddexTuBHO P1,Tema 1.1, 1.2,1.311-0/c, 1.4, 1.5, | TectupoBanue
B3aHMO/JICMCTBOBATh U 1.6 YcTHBIN onpoc
paboTarh B KOJJIEKTHBE U 12) éﬂ Tempr12.1,2.2,2.3,2.4,2.511-0/¢, | Maremarnueckuit
KOMARE P 3, Temer 3.1,3.2, 3.3 [l-o/c, 3.4 | T anT
P4, Tempi 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VIBAMBUAYaTbHAs
4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATE/IbHAA
PS5, Temsr 5.1, 5.2 pabota
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P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3yabTaToOB

6.11 IIPAKTUYECKUX

P7, 6Tems 7.1,7.2,7.3,7.4,7.5, pabot

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 3amuTa TBOPUYECKUX

7.11,7.12,7.13,7.14, 7.15, 7.16, pabot

7.17 3amura

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | MHAUBUAYaTbHBIX

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 MIPOECKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTposbHas

P11, Temsr 11.1,11.2, 11.3 IT-o/c, paborta

11.4,11.5,11.6 IT-o/c, 11.7 Brimonenue

P12, Temsr 12.1,12.2,12.3,12.4 3K3aMEHAITMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJIaHHM

13.5IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P 1, Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U IUCbMEHHYIO 1.6 VYerHbIl onpoc
KOMMYHHKAIIHIO Ha P2, Temn 2.1,2.2,2.3,2.4,2.5T1-0/¢, | Maremarnueckuii
TrOCYJIapCTBEHHOM SI3BIKE 1232 Tenti 3.1. 3.2. 3.3 IT-o/c. 3.4 JIAKTAHT
Poccniickoi ®enepanu ¢ P 4’, TeMul 4_1” 4.2’, 43,44, ZLS, 4.6, VHauBuyansHas
y4eToM 0COOCHHOCTEH 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITCIIbHAS
COLMAJIBHOTO U KYJIbTYPHOI'O PS5, Temsr 5.1,5.2 pabora
KOHTEKCTa P1,Tema1.1,1.2, 1.3 11-0/c, 1.4, 1.5, | IIpencrasnenue

1.6 pe3ynbTaTOB

P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, PAKTHYECKHX

2.6 pabort

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 Samura TBOpUCCKUX

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,

4.7 Tl-o/c, 4.8, 4.9, 4.10, 4.11 pabot

P 5, Temsi 5.1, 5.2 ammra

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, NHIUBUyaJIbHBIX

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, IIPOCKTOB

6.11 KonTtponbHas

P7, Tems 7.1,7.2,7.3,7.4,7.5, paboTa

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-0/c, BeiroHenne

7.11,7.12,7.13,7.14, 7.15, 7.16, SK3aMCHallHOHHBIX

7.17 3alaHAN

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4
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P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Temsl 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o0/c, 14.6

OK 06. [IposiBisATH
TpakJIaHCKO-
MaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHUE Ha
OCHOBE TPATUITUOHHBIX
00111eYeTI0BEUECKIX
IIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHHU3AINN
MEXHAIMOHAJIbHBIX U
MEXPETUTHO3HBIX
OTHOIIIEHU, TPUMEHSITh
CTaHJIapPThI

P1,Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5,
1.6
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,

6.6, 6.7 IT-0/c, 6.8, 6.9, 6.10 I1-o/c,
6.11

P7,Temm 7.1,7.2,7.3,7.4, 7.5,
7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12, 7.13, 7.14, 7.15, 7.16,
7.17

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

TectupoBanue
VYerHbIM onpoc
MarematudecKuit
JIUKTAHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
paborta
[IpencraBnenue
pe3yIabTATOB
MPAKTUYECKUX
pabot

3anmTa TBOPUYECKUX
pabor

AHTUKOPPYIIIUOHHOTO 3amura
MOBEACHUS WHIUBUAYAIbHBIX
MIPOEKTOB
KonTposbhas
paborta
Beinosinenue
HK3aMEHALMOHHBIX
3aJaHui
OK 07. ConeiicTBOBaTH P1,Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5, | TectupoBanue
COXPAHEHHUIO OKPYXKAIOIIeH 1.6 YcTHbIN ompoc
CPEJIBI, PECYPCOCOEPEKEHHUIO, g éﬂ Tempr2.1,2.2,2.3,2.4,2.5TI-0/c, | Maremaruueckuit
HPUMCHATD SHAHIA 06 P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 JUICTART
H3MCHCHHH KIUMaTta, P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | HAMBAIyaIbHAS
MIPUHIIUIIBI OEPEKITUBOTO 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
MIPOU3BOJICTBA, YPPEKTUBHO P 5, Tems! 5.1, 5.2 pabota
JIeHCTBOBATH B P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, IIpencraBieHne
YPE3BBIYANHBIX CUTYaLMAX 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3ynbTaToOB
6.11 MPaKTUYECKUX
pabot

49




P7, 6Tems 7.1,7.2,7.3,7.4,7.5,

3amuTa TBOPUYECKUX

[IK.1.1 BpINOJHATE pEMOHT U
MOHTaX CUCTEM

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabot
7.11,7.12,7.13,7.14, 7.15, 7.16, 3amura
7.17 VHIUBUTyJIbHBIX
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | mpoekToB
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 KontponbHas
P 10, Temsr 10.1, 10.2, 10.3, 10.4 paborta
P11, Temsr 11.1,11.2, 11.3 IT-0/c, Brimonxenue
11.4,11.5,11.6 IT-o/c, 11.7 9K3aMeHAaIlMOHHBIX
P12, Temsr 12.1, 12.2,12.3,12.4 3aJIaHuM
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

TectupoBanue

P 4, Temsr 4.7

VYerHbI onpoc

BOIOCHAGKEHHL, P 7, Temsr 7.7,7.10 MareMaTudecKuii
BOOOTBEeHHs 1 otomrenmnst | P 13, Temer 13.3,13.6 AUKTaHT
P 14, Temsr 14.5 WuauBunyansHas
CaMOCTOSTETbHAS
pabot
IIK. 3.1 Bemomnusars pemont | P 1, Temsr 1.3 TectupoBanue
Y MOHTAQX CHJIOBBIX H P2, Temsr 2.5 VeTHBIN 0npoc
C1abOTOYHBIX CUCTEM 31aHu# | P 3, Temsr 3.3 MaremaTHYecKuit
H COOPYXKCHHH, CHCTEMbI P 6, TemsI 6.10 JMKTaHT
OCBCUICHHUS U
OCBETUTEIILHBIX ceTeil b7, Temst 1.7, 7.10 HunnpuayatbHas
P 8, Temsr 8.5 CaMOCTOSTENbHAS
P 11, Tems 11.6 paboTa

P 14, Temsr 14.5
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