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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
23.01.07 MamuHucT KpaHa (KpaHOBUIHUK).

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YJIbTATbl OCBOCHUA JUCHUIIJIUHDBI:

1.2.1. Heab aucuunauHbl

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

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHSI 0011€00pa30BATENbHON IMCUMILIUHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue AucuUIUIMHA uMeeT npu Gopmuposanuu U pa3sutuu OK u [1K:

OK 01. BsiGupares crnocoObl pemeHus 3aaad MNpo(ecCHOHANBHON JesTeNTbHOCTH
MIPUMEHUTEIEHO K Pa3IUYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IOWCKA, aHAIM3a W HWHTEPIPETALNH
nHpopmanuuy, ¥ UHGOPMAIMOHHbIE TEXHOJOTUHU JUIsl BBINOJHEHHS 3aJad NpodeccroHalbHOMN
NeSITeIbHOCTH.

OK 03. IInanupoBaTh U peaanu30BBIBaTh COOCTBEHHOE MPO(ecCHOHATBLHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEILCKYIO NEATENbHOCTh B MpodeccuoHanbHOM cdepe, HCIoIb30BaTh
3HAHUS 0 (PUHAHCOBOI IPAMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYallUsX.

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

OK 05. OcymiecTBIATh YCTHYIO M MUCBbMEHHYIO KOMMYHUKAIIUIO HAa TOCYAAPCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO M KYJbTYPHOTO KOHTEKCTA.

OK 06. [IlposBISITE TIpaKJaHCKO-TIATPUOTUYECKYIO MO3UIIMIO, JEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHUE HAa OCHOBE TPAIUILIMOHHBIX OOIIEUEIOBEYECKUX [ICHHOCTEH, B TOM YHUCIIE C
y4E€TOM TapMOHH3AlMM MEXHAIIMOHAIBHBIX M MEXKPEJIUTHO3HbIX OTHOUICHHM, MPUMEHSThH
CTaHJIapPThl aHTUKOPPYIIIHOHHOTO MOBE/ICHUSI.

OK 07. CopnelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIICH Cpenbl, pecypcocOepekeHuIo,
MPUMEHSTH 3HaHUsI 00 U3MEHEHUH KITUMaTa, PUHIIUIIBI OEPEKIMBOTO MIPOU3BOJICTBA, dPPEKTUBHO
JeMCTBOBATh B UPE3BBIYANHBIX CUTYALIHUSIX.

IIK 1.5. PaboTaTh ¢ TOKyMeHTaIleil YCTaHOBIEHHOU (DOPMBI.

[IK 1.6. IIpoBoauTh mepBOOUYEPETHBIE MEPOIIPUATHSL HA MECTE JIOPOKHO-TPAHCIIOPTHOTO
MIPOUCIIECTBHSL.



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 PA3IUYHBIM cepaM IpodhecCHOHaIbHON
e TeTbHOCTH,

OgnageHue YHUBEPCAIbHBIMHU y4eOHbIMY
MO03HABATEIIHHBIMH JCHCTBUSMH:

a) 0a30BBIC JIOTHUECKHE ICUCTBUS:

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

- YCTaHABJIMBATh CYIICCTBCHHBIA NPH3HAK WY
OCHOBAaHHUsS JUIS CpaBHEHUS, KIACCU(DUKANMHA U
0000ILIEHNST;

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

- BHOCHUTb KOPPEKTUBHI B JICATEIHHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISIM, OLICHUBATh PUCKH]
[TOCJIECTBUI 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 WX, MPOBOJUTH  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 IPOOHO-PAITMOHAIBHBIX BRIPAKEHUH;

- YMETh OIlepUpPOBATH IIOHATUSIMU: palMOHAJIbHBIE,
HPppalHOHAJILHEBIC, TIOKa3aTCIbHBIC, CTCIICHHBIC,
nmorapudmuueckue, TPUTOHOMETPUYECKUE  YpaBHEHUA 51
HCPABCHCTBA, UX CUCTCMBI;

- yYMETh ONEpUPOBATh MOHATHAMHU: (QYHKIUS, HENpephIBHAs
GyHKIMSA,  TPOW3BOJHAS,  TEPBOOOpa3Hasi,  OMpPECIICHHBIN
WHTETpaj, YMETh HAXOIUTh MPOW3BOJIHBIC AJIEMEHTAPHBIX]

(GyHKIUH, HCIONB3YS CHPAaBOYHBIE MAaTEpUalbl; HCCIEI0BATh B
NPOCTEUIINX CIy4asX (YHKIUH HAa MOHOTOHHOCTh, HAaXOJHTh
HanOOJIbIINE W HAWMEHBIINE 3HAYCHHUS QYHKIUH; CTPOHTH
rpadukd  MHOTOWICHOB  C  HCIOJB30BAaHHMEM  alllapara)
MATEeMaTHYECKOTO aHAINW3a; NPUMEHSITh MNPOU3BOJIHYIO TPHU
pelieHHH  3aJa4  Ha  JBW)KCHUE,  peliaTh  MPAaKTHUKO-
OpUEHTHPOBaHHbIC 3aJa4ydl HAa HaWOOJIBIINE W HAUMCHBIINC
3HAYCHUS, Ha HAXOXKICHUE ITyTH, CKOPOCTH U YCKOPCHUS;

- YMETh OIEPHUPOBATH MOHATUSMH: palMOHaNbHas (yHKIHS,
nokaszateibHast QYHKIUS, CTETICHHAs! PYHKIIHS, JIorapuMudeckas
byHKIMS, TPUrOHOMEeTpuYeckrue (QyHKUIUU, oOpaTHbIe (YHKIINH;
YMEHHE CTPOUTH TpadUKU H3YyYEHHBIX (YHKIIHM, UCHOIB30BATH
rpaguky TpH HM3y4EHHUH TMPOIECCOB U 3aBHUCUMOCTEH, TpH

PCHICHUN 3aJa4 N3 JPpYIrux y‘Ie6HBIX npcaMEeTOB M 3aJla4 U3




- BJIAZICTh HABBIKAMHU Y4E€OHO-UCCIICI0BATEILCKON U
HpOCKTHOﬁ ACATCIIBHOCTHU, HABBIKAMU 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,

AHAIIM3UPOBATh IIOJIYYCHHBIC B XOAC€ 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, npeainararp
OpPHUTHHAIBHBIE TTOJIXO/IBI U PEIICHNS;

12 CIIOCOOHOCTH UX  HCIIOJIb30BAHUS B

[M03HABATEILHON U COIMATIbHOM MPAKTUKE

peaTbHON JKU3HM, BBIpaKaTh (OPMyJaMU 3aBUCHMOCTH MEXNY|
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 (PMHAHCAMHU); COCTABIIATH BBIPAKCHUS,
YpaBHEHUSI, HEPABEHCTBA M WX CHUCTEMBI IO YCJIOBHUIO 3aJayH,
MCCIIEI0BATh HOJIy4YEHHOE perieHne u OIICHUBATH
[PaB/I0I10I00HOCTh PE3yJIbTAaTOB;

- YMETh OIEPUPOBATH TMOHATUSIMH: CpelHee apudMeTHYecKoe,
MeIuaHa, HauOOJbIIee W HAWMEHbIEe 3HAYCHUs, pa3Mmax,
ucrepcusi, CTaHJIapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMeTh
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 YHCIIC C TPUMEHEHHEM TpadUuecKux METOJIOB U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH MOHATUSIMU: CIYYANHBIN OMBIT U CIy4aiiHOE
cOOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHUE BHIYHUCIISTH|
BEPOSITHOCTh €  HCIOJIb30BaHMEM TpadUyecKMX METOIOB;
MPUMEHITh (POPMYJIBI CIOXKEHUS U YMHOXKEHHUS BEpOSITHOCTEH,
KOMOMHaTOpHbIE (akThl W (QOPMYNIBI TpPH pEIIeHUH 3ajady;
OIICHUBATh BEPOSTHOCTU PEAIbHBIX COOBITUH; 3HAKOMCTBO CO
CIy4allHbIMM  BEJIMYMHAMM, YMEHHE NPUBOJUTH IPUMEPH]
MpOSIBIICHUS 3aKOHAa OOJBIIMX YUCENI B HPHUPOJHBIX U
0OIIIECTBEHHBIX SIBJICHUSX;

- YMETh OIEpPHPOBATh MOHATUSMHU: TOYKA, MpsAMas, IMIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBIA YTOJ, CKPEIIMBAIOMIUECS MpPSMEIE,
MapajuieIbHOCTh U MEePIECHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH,
YTOJI MKy MIPSIMBIMHU, YT'OJI MEXKAY MPSIMON U IJIOCKOCTBIO, YTroJl
MEXIy IUIOCKOCTAMH, PACCTOSHHUE OT TOYKH JO IUIOCKOCTH,

PAaCCTOSIHNEC MCKAY IIPAMBIMHA, PACCTOAHUC MCKIAY IJIOCKOCTSAMMU,




YMEHHUE HCIIOJIb30BaTh MPH PEIICHUH 3a/1a4 W3ydyeHHbIE (aKkThl Y|
TEOpPEMBI TNIAHUMETPUU; YMEHHE OIICHHWBATh pa3Mepbl OOBEKTOB
OKPYKaIOIIEr0 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, TUIOIAAbh TOBEPXHOCTH MHPAMHUIBI, TPU3MBI,
KOHyca, IWIMHJIpa, IUomaab  cdepbl, 00beM  KyOa,
NPSMOYTOJIBHOTO — TapajuleNienumena, MUPAMUIBL,  TPU3MBI,
[UIMHApA, KOHYCa, apa; yMEHUe H300pakaTb MHOTOTPAaHHHUKH H
MOBEPXHOCTH BpAIEHHsI, WX CEUEHHS OT PYKH, C TMOMOIIBIO
YEPTESIKHBIX WHCTPYMEHTOB W JJIEKTPOHHBIX CPEICTB; YMEHHE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PACcIIO3HABATh
NpaBUJIbHbIE MHOTOTPaHHUKH;

- YMETh ONEepUPOBATh TMOHSATHSMH: IBIIKEHHE B IPOCTPAHCTBE,
noI00HBIe (DUTYPBI B TIPOCTPAHCTBE; MCIOJIH30BAaTh OTHOIICHHE
MJI0MIAJIeH TIOBEPXHOCTEH M 0O0BEMOB MOAOOHBIX GUTYpP TpH
pellIeHnH 3a/a4;

- YMETbh BBIUUCIIATH I'€OMETPUYECKHE BEIUYMHBI (UIMHA, YTOJ,
10111a/1b, 00BEM, MJIOLAAb MOBEPXHOCTH ), UCTIONIB3YS U3YUYEHHBIE
(bOpMYITBI U METOJIBI,

- yMEThb OIEpPUPOBATH MOHATHSAMH: MPSAMOYrOJIbHAS CHUCTEMA]
KOOpJIMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMWHATHI BEKTOPA,
CKaJs[pHOE TMPOU3BEACHUE, Yol MEXIy BEKTOpPaMH, CyMMa|
BEKTOPOB, IMPOM3BEIEHHWE BEKTOpa Ha 4YHCIO, HAXOIUTh C
MOMOIIBI0 U3YYEHHBIX (OPMYN KOOPAUHATHI CEpeAHHBI OTPE3Ka,
paccTosiHEe MEXTy IBYMsI TOUKaAMU;

- yMeTh BBIOMpATh MOJIXOSAIINNA U3yYSeHHBIH METOJ IS PelleHuS]
3aJa4d, pacro3HaBaTh MaTeMaTHUeCKUe (PaKThl © MATEMAaTUYECKHUE
MOJIETT B MIPUPOHBIX U OOIIECTBEHHBIX SBICHUSX, B UCKYCCTBE;
YMEHUE MPHUBOJUTH HPUMEpPbl MaTeMaTHYECKUX OTKPBITUH]
[POCCUICKON U MUPOBOM MaTeMAaTUYECKON HAYKHU.




- YMEThb OIEPUPOBATh MOHATUSAMM: OINPEICIICEHUE, aKCHOMa,
TeopeMa, CIEICTBHE, CBOWCTBO, IPHU3HAK, JI0KA3aTeIbCTBO,
PaBHOCWIIbHBIE  (OPMYIUPOBKM;  yMeHHE  (HOPMYIHPOBAThH
00paTHOE€ U IPOTUBOIOJIOXKHOE YTBEPKACHHUE, IPUBOJUTH|
IpPUMEPHI U KOHTPIPUMEPBHI, HCIO0JIb30BaTh METOJ
MaTEMaTUYEeCKOM  MHAYKLIMH;  MNPOBOAUTH  JOKa3aTEIbHbIE
pacCyXJE€HUsl IpU PELIEHUU 3a/ad, OLIEHWBATh JIOTMUYECKYIO
[IPaBUIILHOCTD PACCYXKICHMUI;

- YMETh ONEpUPOBaTh MOHATHSIMH: MHOXECTBO, IOJMHOKECTBO,
oTepaluy HaJl MHOXKECTBAMU; YMEHHUE HMCIIOJIb30BaTh TEOPETUKOA
MHO>KECTBEHHBIN anmapar i OMMCAHUS PEATbHBIX MPOIIECCOB U
SBJICHUN NIPU PELICHUU 3a/1a4, B TOM YHUCIE U3 JPYTHX 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 MOHATUSAMM: COYETaHUE,
[EPECTAHOBKA, YHUCJIO COYETAHUHM, YUCIIO NEPEeCTaHOBOK; OMHOM
HploTOHA; yMEHME NpPUMEHATh KOMOMHATOpHbIE (AKTBI U
paccyXIeHus AJs pelleHus 3a/1a4;

-yMETb ONEpPUPOBATh MOHATUSAMHU: HATYpPAJIbHOE 4YHCIO, ILIEJOE
UKCI0, OCTATOK [0  MOAYJI,  palMOHAIbHOE  YHCIIO,
UppallMOHAIBHOE 4YMCJIO, MHOXKECTBA HATypaJIbHBIX, LEJIbIX,
pPALlMOHATIBHBIX, JEHCTBUTENIBHBIX YUCEN; YMEHHE HCIOJIb30BaTh)
PU3HAKM JAEIMMOCTHM, HAauUMEHbIIMM OOmMH JenuTens U
HalMEHblIee obliee KpaTHOe, aroput™ EBKiIHMIa mpu perieHuu
3a7ja4y; 3HAKOMCTBO C Pa3IMYHBIMM MO3MIMOHHBIMU CHCTEMaMH
CUHCIICHUS;

- yMeTb CBOOOJIHO ONEpUpPOBATh MOHATUSAMH: CTENEHb 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 ONEpUPOBATh MOHATHUSAMH: TOXAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH 1
HEPaBEHCTB, PABHOCHILHOCTh YPAaBHEHHIA, HEPABEHCTB U CHUCTEM,
palioHabHbIC, MPPALMOHAIbHBIC, MOKa3aTelbHbIC, CTCIICHHEIE,
orapupmMuIecKue, TPUTOHOMETPHUYECKHE YpaBHEHHS,
HEpaBEHCTBA W  CHCTEMbI; YMEHHE peliaTh YypaBHEHHS,
HEpAaBEHCTBA W CHCTEMBI C IOMOIIBIO PAa3IMYHBIX IPHUEMOB;
pelaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM;
MPUMEHSTh YpaBHEHHsI, HEPABEHCTBA, UX CHCTEMBI Ul pelIeHHs]
MaTeMaTHYeCKUX 3a/1ad 1 3aJlad U3 pa3IMuHbIX 00JacTel HAyKu U
peaTbHOM KU3HH;

-yMeTh CBOOOJHO OINEpPHpPOBATh MOHATHUAMU: TpapuK (YHKIHUH,
oOpaTHast GyHKIMS, KOMIO3UIUs (QYHKIUM, TuHEeHas QyHKIMS,
KBangpaTHuHas (QyHKOWS, CTerneHHas (QYHKIOUS C  IeNbIM
okaszarejieM, TPUTOHOMETpUYECKHE  (QYHKIHUH, OOpaTHbIE
TPUTOHOMETPHUUECKUE byHKIMH, MoKa3aTesibHas u
norapudmMudeckas GyHKIIMN; YMEHHE CTPOUTH rpaduKu (PyHKITHH,
BBITIOJTHATH IPe0Opa3oBaHust rpaukoB HyHKIIHIA,

YMEHHE UCIOJIb30BaTh rpadukd (GYHKUMA A  HU3ydeHUS
MPOLIECCOB M 3aBUCUMOCTEH MpH pElIeHHH 3a1ad U3 JPYrux|
y4eOHBIX MPEIMETOB U U3 pealbHOM IKU3HU; BBIPAXKATH
dbopMynamMu 3aBUCUMOCTH MEXKY BEIMYUHAMU;

YMEHHE CBOOOJIHO OMEPHPOBATh MOHATHIMH: YETHOCTh (PYHKIUH,
MEePUOJUYHOCTh  (PYHKIIUH, OTrpaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIMU, HauOoJblIee U
HAauMEHbIlIee 3HAaYeHUs] (QYHKIUH Ha TPOMEXKYTKE; YMEHHE
[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 OIIEpUpPOBATH HOHSTUAMM:

I0CJICIOBATEIEHOCTB, apudmeTruecKas nporpeccus,
reoMeTpuYecKass  Mporpeccus, OCCKOHEYHO  yObIBaroIias
reoMeTpudecKas HPOTPECCHS; yMCHUE 3a/1aBaTH|
[0CJICZI0BATEIBHOCTH, B TOM YHCJIEC C IOMOIIBIO PEKYPPEHTHBIX
hopmy;

- YMETb OIEpUPOBATh MOHATUSMHU: HENPEPBIBHOCTh (YHKIHH,
ACHUMIITOTHI Tpaduka (HyHKUIWHU, TEpBas U BTOPas MPOU3BOIHAs
(GyHKIMH, T€OMETPUUECKUN U (PU3NYECKUN CMBICT MPOU3BOJHOM,
nepBooOpa3Hasl, OMNPENENICHHBI HHTErpajl; yMEHHE HaxOJIUTh|
ACUMITOTHI rpaduka (QyHKIIMH; YMEHUE BBIUUCISATH IPOU3BOIHbIE
CYMMBI, TPOM3BEICHMS, YaCTHOTO M KOMIO3ULIMM (DYHKIHH,
HAXOJWTh YpaBHEHHUE KacaTelIbHON K IrpaduKy QyHKIUY;

YMEHHE UCIOJIb30BaTh IMPOM3BOJHYIO JUIsl  HCCIEIOBaHUS
(byHKIMM, 171 HAXOXKICHHS HAMTY4lIero pelieHus B PUKIIAJHbIX,
B TOM UYHCJI€ COLMATbHO-IKOHOMUYECKUX U (DU3MUYECKUX 3a]auax,
IS OTIpeNIeTIeHHs] CKOPOCTH U YCKOPEHMSI; HAXOUTh IJIONIaIU U
00BbeMBbI (UTYp C TOMOILBIO HMHTErpaja; MPUBOIUTH IPUMEPH]
MaTEMaTHIECKOTO MOJEIUPOBAHUS c MIOMOUIBIO
mudpepeHInanTbHBIX YpaBHCHHH;

- YMETb OIEPUPOBATh NOHATHUAMH: KOMIUIEKCHOE YHUCIIO,
CONPSDKCHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4ucila, (opMa 3alMcHl KOMIUIEKCHBIX 4HCell
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anreOpanyeckas);
YMETb IPOU3BOJUTH apU(PMETHUECKUE TEHCTBUS C KOMIIJIEKCHBIMU
YMCIIAMU; IPUBOIUTH IPUMEPHI HCIOJIB30BAaHUSA KOMIUIEKCHBIX
qHCel;

- yMeTb CBOOOJHO OINEpPUPOBATH TMOHATHAMHU:  CpeaHEee
apudMeTHyecKkoe, MeJIuaHa, HauOoJblllee M  HAUMEHbIIEE
3HAYCHMS, pa3Max, IUCIEPCHs, CTAaHAAPTHOE OTKIOHEHUE Il
ONMCAHMUA  YHUCIOBBIX  JIAHHBIX;  yYMEHHE  HCCIIEJOBAaTh|
CTaTUCTUYECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHUEM|
rpauyeckux METOJIOB M JJIEKTPOHHBIX CPEICTB; Trpaduyecku
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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 GopMyIIbl
CIIOXKEHHS] U YMHOXXEHUSI BEPOATHOCTEH, (opMyay IOJIHOMN
BeposITHOCTH, (hopmyny bepHyim, komOuHaTOopHBIC (DAKTHI U
(opMyJibl; OLIEHUBATh BEPOATHOCTU PEAJIbHBIX COOBITUI; YMEHUE
OIIEpUPOBATH MOHATUSAMU: CIydailHas BEJIMYMHA, PacIpe/eeHHe
BEPOSITHOCTEM, MaTeMaTU4YeCKOoe OXKUIaHWe, JUcCHepcus W
CTaH/JAPTHOE OTKJIOHEHHE CIIydalHOM BeIWMYMHBI, (YHKIHUH
[pacrpeieNieHns] U IJIOTHOCTU PAaBHOMEPHOIO, MOKA3aTEIbHOIO U
HOPMAJIBHOTO PacHpeleieHUu; YMEHHE HCIIOIb30BAaTh CBOMCTBA
M3YYEHHBIX PACHpEeleNeHUN Uil peleHus 3a4ad; 3HAaKOMCTBO C
MOHATUSIMM: 3aKOH OOJBIIMX YHCEN, METOJIbl BBHIOOPOYHBIX|
MCCIIEIOBaHM; YMEHNE MPUBOJUTH MPUMEPHI IPOSIBICHUS 3aKOHA|
OOJIBIINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSX;

- yMeTb CBOOOJHO OINEpPUpPOBaTh MOHATUSAMHU: TOUKa, MpsMas,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH YroJl,
IByrpaHHbIA  Yroj, TPEXTPAaHHBIM yroj, MepeceKaronnecs,
MapauIeJIbHBIE M CKPEIIMBAIOIINECS NPSMBIE, NMAPAIIICIBHOCTD U]
NEPICHIUKYIAPHOCTh TPAMBIX M IUIOCKOCTEH, YOI MEXNDY)|
PSIMBIMU, YTOJ MEKIY IPAMOW M IUIOCKOCTBIO, YIOJ MEXKIY)|
[UIOCKOCTSIMH; yYMEHHE HCIIOJb30BaTh IIPU PELICHUM 3a1ayl
N3y4eHHbIE (DAKThl U TEOPEMbI IUIAHUMETPHM; YMEHHE OLIEHUBATh
pasMepbl 0OBEKTOB B OKPY)KAIOLIEM MHpE; YMEHHE OIEpUpOBaTh
OHATHIMM: MHOTOTPaHHUK, CeueHue MHOTOTpaHHHKA,
NpaBUJIbHBIII MHOIOIpPaHHHMK, MpHU3Ma, NHUpaMuaa, ¢urypa u
[HOBEPXHOCTh BPALICHUs, IMIMHJP, KOHYC, IIap, chepa, pa3BepTKa)
[IOBEPXHOCTHU, CEYECHMsI KOHYCa M LWIMHJPA, NapajulebHbEe 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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YMEHUE TPHMEHSATh CBOWMCTBA T'€OMETPUYECKHX  (uryp,
CaMOCTOATENBHO  (OPMYIHPOBATH ONPEACTCHUS H3y4aeMbIX
¢uryp, BBLABUraTh THUIIOTE3bI O CBOMCTBaX M MPH3HAKAX
reoMETpUIECKUX (Uryp, OOOCHOBBIBATH HIIM OINPOBEPraTh HUX;
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 MpPSIMBIMHU, PAacCTOSHHE MEXIY|
TUIOCKOCTSIMH, ~ IUIOMIaAh  CQephl, IUIOIMAAb IOBEPXHOCTH
NUpaMHIbl, TPU3MBI, KOHYyca, IWUIMHApa, o0BbeM KyoOa,
NPSMOYTOJIBHOTO — TapajuleNienumnena, MUPAMUIBL,  TPU3MBI,
[MUIMHAPA, KOHYCa, Iapa; yMEeHHe HaX0IUTh OTHOIIEHHE 00BEMOB
M0100HbBIX (Uryp;

- yMeThb CBOOOJHO OIEPHPOBATH TOHITHUSMHU: JBUKCHUE,
MapajyieNbHBI  TIEPEHOC, CHMMETpUSi Ha IUIOCKOCTH H B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE MOA00US, TOIO0O0HBIC
(burypsl; yMEHUE pacro3HaBaTh paBHbIC M MOJAOOHBIE (UTYPHI, B
TOM 4YHCI€ B MpPUPOJE, HCKYCCTBE, apXUTEKType; YMEHHE
UCIOJb30BATh ~ IEOMETPUYECKHE  OTHOIUEHUsS,  HaXOIUTh
reOMETPUYECKHUE BEIMYMHBI (JIJTMHA, YTOJI, IUIONIalb, 00beM) IIpH
peLIeHNH 3a7a4 U3 JIPYrux y4eOHBIX INPEIMETOB U U3 pealbHOMH]
PKU3HU;

- YMeTb CBOOOJHO ONEPUPOBATH MOHATHSIMU: IPAMOYTOJIbHAs
cucTeMa KOOpAMHAT, BEKTOpP, KOOPAMHATBHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHHUE BEKTOpPAa Ha YHUCIIO,
pas3jio)keHue BeKTopa M0 0a3ucy, CKalsipHOE MpPOU3BEACHUE,
BEKTOPHOE IPOU3BEJCHUE, YroJ MEXIy BEKTOpaMH; YMEHHE
MCII0JIb30BATh BEKTOPHBIM U KOOPAMHATHBINA METOJ [Vl PELICHUs
FeOMETPUYECKUX 3a/ad M 3a1ad JPYrux Y4eOHBIX NpPEAMETOB;
OIEpUPOBATh MOHATUAMH: MaTpuua 2x2 u 3x3, ONpereIuTEb,
MaTpHIIbl, TCOMETPUYECKUNA CMBICII ONIPEICIIUTENS;
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YMETb MOJEIMPOBATH PEAIbHBIE CUTyallUd Ha  S3bIKE
MAaTEMAaTHKU; COCTABIATh BBIPAXKCHUS, YPABHECHHUSI, HEPABEHCTBA U
UX CHUCTEMBI II0 YCIOBHIO 3a/Jauyd, MCCIEI0BATH IIOCTPOECHHBIC
MOJEIIU c UCIIOJIb30BaHUEM amnmapara aireOpsl,
WHTEPIPETUPOBATH MIOJTy4CHHBIN pe3yJbrar; CTPOMTH|
MAaTE€MAaTHYECKHE MOJEIN C MOMOUIBI0 F€OMETPUYECKUX ITOHATUN
W BEJIMYMH, PELIaTh CBS3aHHBIC C HUMHU IPAKTHUYECKHE 3a/a4u;
COCTAaBJIATH BEPOSTHOCTHYIHO MOJEIb U HHTEPIPETHPOBATH
[TOJTY4ECHHBIM PE3YJIBTAT; PEIIAaTh IPUKIIAAHBIC 3a1a4l CPEACTBAMU
MaTEMaTHYECKOr0  aHalu3a, B TOM  YHUCIE  COLMUAJIbHOA
HDKOHOMHYECKOTO U (PU3UUECKOrO XapaKTepa;

- YMEHME BBIOMpATh MOAXOJAIIMM METOA UIsl pellieHus 3a/lauH;
[MOHUMAaHHE 3HAYMMOCTH MATEMAaTUKHU B W3YYEHUHU MPUPOJHBIX U
OOIIECTBEHHBIX TPOILIECCOB M SBJIEHUH; YMEHHE paclo3HaBaTh
[POSIBJICHUE 3aKOHOB MAaTEMaTMKHM B HCKYCCTBE, YMEHHE
[PUBOJAUTH IPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKON 1
MHUPOBON MaTEMaTUYECKON HAYKU

OK 02 HNcnoap30BaTh
COBpPEMEHHBIC CPEJICTBA
[MOMCKa, aHAJIM3a U
MHTepIpeTauu HHHOpMaIHH,
1 nH(GOPMAITMOHHBIC
TEXHOJIOTHH 715 BBIIIOJIHECHUS
3a1ay TpoQeCCHOHATIBHOM
eI TEILHOCTH

B 06s1acTé IGHHOCTH Hay4YHOTO MO3HAHUS:
-C()OpMUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsI HAyKd U OOIIECTBEHHON MPAKTHUKH,
OCHOBAHHOTO Ha Jaore KYJBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJINKYJIBTYPHOM MUDE;

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

- OCO3HAHHME IICHHOCTH HAyYHOU JeSTENbHOCTH,

FOTOBHOCTb  OCYLIECTBIISATH  INPOEKTHYIO
UCCIIEI0BATENbCKYIO JEATEIbHOCTh UHIUBUIYAIbHO
U B rpyIIIe.

OBnaneHne YHUBEPCAIbHBIMU y4eOHBIMY

HpalluOHAJIBHBIC, HPPAlMOHAJIBHBIC, ITOKA3aTCIbHBLIC, CTCIICHHBIC,

- YMEThb OIEpPHPOBATH MOHATUSMH: palMOHaNbHas (QyHKIHS,
MmokazaTenbHast QYHKIHS, CTeneHHas: QyHKITUS, JJorapugmudeckas
(GyHKIMSA, TPUTOHOMETpUYecKue (PpyHKIHMHM, oOpaTHbIe (DYHKIIHNH;
YMEHHUE CTPOUTH IpadUKHU WM3Y4EHHBIX (DYHKIHI, HCIIOJIB30BAThH
rpaduKkd TpU W3YYEHHH TMPOLECCOB M 3aBHCUMOCTEH, IIpH|
pelieHrH 3a7a4 W3 APYruX YYeOHBIX TPEAMETOB W 3aaad U3
peaTbHOW JKW3HU; BBIpaXKaTh (HOPMYIaMu 3aBUCUMOCTH MEXIY]|
BEITMYMHAMU;

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

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

MO3HABATEIbLHBIMU ACHCTBUSIMU:

HCPAaBCHCTBA M CUCTCMbI C IIAPpaMCTPOM; NMPUMCHATH YPABHCHMNS,
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B) paboTa ¢ mHpOpMAaIUeH:

- BJQJICTh HABBIKAMU TOJy4YeHHs] WH(POpPMAIUU W3
MCTOYHUKOB  Pa3HbIX THIOB, CaMOCTOSITEIBHO
OCYIIECTBIIATh MOWMCK, aHAJIN3, CHCTEMATH3aIUI0 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
OpraHW3aIMOHHBIX  33Ja4y ¢  COOJIoIeHuEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH,
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,
apajuleJIbHBI  MEpeHOC, CUMMETpUs Ha IJIOCKOCTH U B
MPOCTPAHCTBE, MMOBOPOT, MpeoOpa3oBaHKWE MOJO0MS, IMOIO0OHBIE
(Gurypsl; yMETh pacrio3HaBaTh PABHBIE U MIOJI00HBIE (PUTYPHI, B TOM|
uKclie B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMETh UCIOJIb30BaTH
FCOMETPUYECKUE  OTHOLIEHUS, HAXOJAUTh  T'€OMETPUYECKHUE
BEJIMYUHBI (JJTMHA, YTOJI, IUIOIA b, 00BEM) MPHU PEIICHUH 3a/1a4 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 KU3HEHHBIX
CUTYaIHIX

B o6nacT 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:

-- c(hopMHpPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MOBEICHUS;

- CIIOCOOHOCThH OIIEHUBATH CUTYAIlMIO M MPUHUMATH
0CO3HAHHBIEC PEIICHUs, OPUCHTHPYSICh HA MOPAJIbHO
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 COOTBETCTBUM C TPATULIHSIMU
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;

- CaMOCTOSATEIbHO COCTaBIATh IUIAH pEIICHUs
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 CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh TpUEMBbl pedIeKCHH Ul  OLEHKH]

PETYISITUBHBIMY

- YMETb OIIEpPUPOBATH MOHATUSAMH: paluMOHAIbHBIE,
UPpALMOHAJIBHEIE, [IOKa3aTeNbHBIE, CTEIICHHBIE,
orapu(MUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHHS U

HEPABEHCTBA, UX CUCTEMBI;

- YMCTb OICPUPOBATH IIOHATHAMH: MHOI'OI'PaHHUK, CCUCHUC
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,
[UIMHApA, KOHYCa, apa; yMEHUe H300pakaTb MHOTOTPAaHHHUKH H
MMOBCPXHOCTU BpaAICHHUA, HX CCUYCHHA OT PYKHU, C ITOMOIIBI)
UEepTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMETH
pacrio3HaBaTh CHMMETPHIO B TMPOCTPAHCTBE; YMETh PACIO3HABATh
[MPaBUJIbHBIC MHOTOI'PaHHUKU;

- yMETh OIEpHUPOBATH IOHATUAMU: IPAMOYrOJbHAsA CUCTEMA
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
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- YMETb OILICHUBaTh PHUCKA H CBOEBPEMEHHO
[IPUHUMATH PELICHUS 110 UX CHUKEHUIO;

B) SMOILMOHAIBHBIA HWHTEJIEKT, MPEeANoararoniuii
c(hOpMHPOBAHHOCTE:

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

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

- COIMAJIbHBIX HABBIKOB, BKIFOUAOIINX CIIOCOOHOCTH
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;
OBnajieHue YHUBEPCATbHBIMH KOMMYHHKATHBHBIMU
MEVCTBUSIMU:

0) coBMeCTHas ACSATEIHHOCTD:

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

- INPUHUMATH I COBMECTHOW JEATEIHHOCTH,
OpPraHu30BBIBATh U KOOPJAMHUPOBATH JCHCTBUS T10 €€
TOCTHOKEHMIO:  COCTaBJIITH  IUIaH  JIEMCTBHIA,
pacrpeiensiTh poJid ¢ Y4€TOM MHEHUN Y4aCTHHKOB
00CY)KJaTh pe3y/bTaThl COBMECTHO paboThI;

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

BEPOSITHOCTh C  HCIOJB30BaHWEM TIpaUUECKHX  METOJIOB;
NPUMEHATh (POPMYNBI CIOXKEHUS W YMHOXCHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIC (akThl W (HOPMYIBI TPH PEUICHWU 3a]ad;
OLICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlyJallHBIMH ~ BEJIMYMHAMHU; YMEHHE MPUBOJIUTH IPHMEPHI
NpOSIBIICHNUS 3aKOHAa OONBIIMX 4YHCENI B TNPUPOJTHBIX U
0OIIECTBEHHBIX SBICHUSX;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CTEIECHb C LIENBIM
[OKa3aTeleM, KOPEHb HATypalbHOW CTENEHH, CTENeHb C
pPALMOHAIBHBIM  TIOKa3aTeleM, CTeleHb C JICHCTBUTEIHHBIM
(BelLIeCTBEHHBIM) MIOKa3aTelNeM, JIorapudM ducia, CHHYC, KOCHHYC
Y TAaHT€HC IPOU3BOJIFHOTO YHCIIA;

- yMETb CBOOOIHO OIEPHPOBATh MOHATUAMH: Ipaduk (yHKIUH,
oOpaTHas GyHKIUS, KOMIO3UIMA (PyHKUMH, TuHEeHas QyHKIMs,

BSaHMOﬂeﬁCTBHH;

KBaJgpaTHuHas (QyHKIMs, cTeneHHas (QYHKIUS C  IeJbIM
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OCYILIECTBIISITh ~ MO3UTUBHOE  CTPATETHYECKOE
[MOBEJCHUE B PA3JIMYHBIX CUTYAIUSAX, IPOSBIIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.
OBnajicHue  YHUBEPCATBHBIMH  PETYISITHBHBIMU
TTeHCTBUSIMU:

') IPUHSATHE ce0s ¥ IPYTHX JIFOICH:

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

- IPU3HABATH CBOE MIPABO U MPABO JIPYTUX JIIOJICH HA
OIHOKU;

- pa3BUBAThH CIIOCOOHOCTH TOHUMATh MUP C TIO3HIINH
NPYToro YelioBeKa

MokaszaTrejieM, TPUTOHOMETpHUYECKHe  (YHKUMH, OOpaTHbIe
TPUTOHOMETPHUYECKHE ¢byHKIUH, IIOKa3aTesIbHas y
norapudmuueckas GyHKIUH; YMETh CTPOUTh rpaduku (yHKIUH,
BBITIOJIHATH Pe00pazoBaHus IpaduKoB (PyHKIIHIA;

YMETh HCNONb30BaTh rpadukn QyHKOMHA 18 U3ydSHHS
[IPOLIECCOB M 3aBUCUMOCTEH IpH pElIeHUH 3aJady M3 ApPYrux|
y4eOHBIX TPEIMETOB W W3 pPEAITbHOW JKU3HH; BBIPAKAThH
(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;

- YMeThb HCIOJIb30BaTh CBOMCTBA W Tpaduku QYHKIUNA U1
pellleHrs YpaBHEHUW, HEpaBeHCTB M 3aJjad C IapamMeTpaMu;
M300pakaTh Ha KOOPJWHATHOM TJIOCKOCTH MHOKECTBA pEIICHUN
YpaBHEHHI, HEPABEHCTB U MX CHCTEM

OK 05 Ocy1iecTBiasiTh YCTHYIO
1 THCBMEHHYIO
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 Tpa)munﬁ U HapOIHOI'O

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

TBOp‘lGCKOfI JIMYHOCTH,
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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 IIposiBrsATh

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, (GOPMUpPOBAHWE CHUCTEMBI 3HAYUMBIX|
[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,
TUCKPUMUHALIMM 110 COLMAJIbHBIM, 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 OIEepUPOBATh MOHATUAMHU: (QYHKIUS, HENpephIBHAs
(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

[1K 1.5. PaGoTats ¢
ITIOKYMEHTalMen
yCTaHOBJICHHOU (DOPMBI.

- JaBaTb OICHKY HOBBIM CHUTyallUsM, BHOCHTH

KOPPEKTHUBBI B JACATCIBbHOCTD, OLICHUBATH|

COOTBCTCTBUC PC3YJIbTATOB LCISAM

-'OTOBHOCTb K TpyAay, OCO3HAaHHUEC LCHHOCTU|-YMCTb OIICpUPOBATH IMOHATUAMHU: MHOTOI'PAHHUK, CCUCHUC

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

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

- 0a30BbIC JIOTHYCCKHE HeﬁCTBHH;

MHOTOTpaHHHMKa, KyO, mapajielenunes, MOpu3Ma, MUpaMua,
dburypa 1 noBepxXHOCTh BpallleHUs], IUIUHAP, KOHYC, map, chepa,
cedeHus (UTYpbl BpalleHUus, IJIOCKOCTh, Kacaromascs chepsl,
[WINH]IPA, KOHYCA, IUIOIIAIh MOBEPXHOCTH MUPAMHUJIbI, TIPU3MBI,

KOHyCa, IWIMHApa, IUlomags  chepbl, 00beM  Kyba,
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-BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OIEHUBATH
COOTBETCTBHUE PE3Yy/IbTATOB LIEJISIM, OLICHUBATH PUCKH]
MOCJICACTBUM ACATCILHOCTH;

-BJIQJICTh HaBBIKAMHU YUeOHO-HCCIICIOBATECIICKON U]
MPOCKTHOM JIeATETbHOCTH, HABBIKAMHU PAa3PEIICHUS
npoOiem;

-pOpMUPOBAaHWE HAYYHOTO THIA  MBIIUICHUS,
BIIQJICHUE HAYYHOW TEPMHUHOJIOTMEM, KIIFOUEBBIMH
[MOHATHUSIMH ¥ METOJIaMU;
-yMeTh  WHTETPUPOBATH
[peIMETHBIX o0nacTei;
-CTaBUTh TMPOOJEMBI U 3aJlayH,
QITbTEPHATUBHBIC PEIICHUS;
-BJIAJCTh HABBIKAMH TIOJNy4eHUS HWHGOpPMAIUU U3
MCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSTEIBHO|
OCYIIECTBJISATh TIOWCK, aHAU3, CUCTEMATU3AINIO0 U
MHTEPIpETAIui0 HHHOPMAITUU PA3TUIHBIX BHIOB U]
dhopmM mpencTaBIeHNUS;

-BJIAJCTh PA3IMYHBIMU CIOocOOaMM  OOIICHUSI W
B3aNMOJICHCTBUS;

-OCYIICCTBIIATH MTO3UTHUBHOE CTpaTeTHYeCcKOe
[MOBEJICHWE B PA3JIMYHBIX CHUTYAIUAX, IPOSBITH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
-MCIIOJIB30BAaTh MIPUEMBI PeDICKCUH JIJIS1 OTICHKH
CUTYaIINH, BEIOOPA BEPHOTO PEIICHUS

3HaHUA u3 Pa3HBIX|

JIOTTYCKAFOIIIHUE]

[PSIMOYTOJIBHOTO — Napajulelenunena, MNUPaMuabl, I[PU3MBI,
[INHAPA, KOHYCa, 1apa; yMEHUe H300pakaTb MHOTOI'PAaHHHUKH H
[NOBEPXHOCTU BpAIIECHUS, MUX CEUEHUS OT PYKH, C IIOMOIIbIO
UEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
[pacrio3HaBaThb CHUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IPaBUJIbHbIE MHOTOI'PaHHUKH;

- YMETb OIIEpUPOBATh NOHATUAMU: CIy4alHBIN ONIBIT U CIIy4allHOE
COOBITHE, BEPOSATHOCTh CIIy4ailHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSITHOCTh €  MCIOJIb30BAaHMEM T'paUUecKUX METOJIOB;
PUMEHITh (POPMYNIbI CIOXKEHUS U YMHOXXEHUS BEpOSITHOCTEH,
KOMOMHaTOpHble (akThl M (QOpPMYNIbl HpH pEHIeHUH 3a]ady;
OIICHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; 3HAKOMCTBO CO
CIIydallHbIMM  BEJIMYMHAMM;, YMEHHE NPUBOJUTH IPUMEPH]
MpOSIBIEHUSI 3aKOHa OOJBIIMX YHUCEN B NPUPOJIHBIX W
0OILIECTBEHHEIX SIBJIEHUSIX;

-yMeTh ONEpPHUpPOBaTh MNOHITUAMU: CpelHee apudmernyeckoe,
MeauaHa, HauOoJiblllee W HaWMEHbIIee 3HA4YeHUs, pa3Max,
criepcusi, CTaHAapTHOE OTKJIOHEHUE YMCIIOBOTO HA00OPa; yMEHHE
W3BJICKaTh, UHTEPIPETUPOBATh HH(OPMALIHIO, TPEICTABICHHYIO B
Ta0nuIax, Ha auarpamMmax, rpaukax, OTPaKarollyld CBOMCTBA
peabHBIX MPOLECCOB U SIBJICHMM; NPEACTABIATh HH(OPMALIHIO C
[OMOILBIO TAaOJMUI] M JUarpaMM; HCCIEl0BaThb CTATUCTUYECKHE
TaHHbIE, B TOM 4YMCJIE€ C IPUMEHEHUEM IpadHuecKuX METOJO0B Y|
DIIEKTPOHHBIX CPEICTB

[1K 1.6. IIpoBoauth
[IepBOOYCPEIHBIC
MEpOTIPHUSITHS Ha MECTE
TOPOKHO-TPAHCIIOPTHOTO
[TPOMCIIIECTBUSI.

-0a30BbI€ JIOTHYECKHE HeﬁCTBHH;

- OIpCACIATbL LHCIU  ACATCIBbHOCTH,
[MapaMCTpPbl U KPUTCPHUH UX NOCTHIKCHUA,
- BHOCUTb KOPPCKTUBLI B JACATCIIbHOCTb, OLICHUBATD|
COOTBCTCTBUC PE3YJIbTATOB LECIAAM, OHCHUBATD PUCKU
MOCIICACTBUM ACATCIBbHOCTH,

3a1aBaTh

-yMEeTh BBIUUCIATH TEOMETPUYECKHE BEJIWYUHBI (AJIMHA, YTOJ,
[I0111a/1b, 00BEM, MJIOLIAAb IOBEPXHOCTH ), HCTIONIB3YS U3yUCHHBIE
(bopMyIBI U METO/IBI;

-BJIaJICTh METOJaMU JIOKa3aTeNbCTB, alrOPUTMaMU PELICHHUS
3ajad; yMeHHe (QOpMYIUpPOBATH OMpEACNCHUsl, aKCUOMBI WU
TEOpEeMbl,  MPUMEHATh  UX, MPOBOAUTH  JOKA3aTEJIbHBIC

PACCYKJICHUA B XOJAC PCHICHUS 3a0a4;
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-popMHpOBaHHWE HAYYHOTO THIA  MBIIUICHUS,
BJIaJICHUE HAYyYHOM TEPMHUHOJIOTUEH, KIHYEBBIMHY|
[MOHATHUSMU U METOJIAMU;

-aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pEILICHHUs
3a7a4d  pe3yabpTaTbl, KPUTHYECKH OLECHUBATH UX|

NOCTOBCPHOCTb, IMPOTrHO3HUPOBATL H3MCHCHHEC B
HOBBIX YCJIOBUAX,
-YMCTb HUHTCIrprupOBaTh 3HaHUuA u3 PAa3HbIX

MpeAMETHBIX 00JIaCTeH;

-BJIAJCTh PA3JIMYHBIMU CIOCOOaMU  OOIIECHUS] WU
B3alMO/ICHCTBHUS,

- ApTyMEHTUPOBAHHO BECTHU JUAJIOT, YMETh CMSTYATh
KOH(JIMKTHBIE CUTYAITUH;

-CO3/1aBaTh TECTHI B PA3IMYHBIX (OpMATaX C YIETOM|
Ha3HA4YCHUS WH(POpPMAlUKM W TEJIEBOW ayIUTOPHH,
BbIOMpass ONTHUMAJbHYIO (OpMY IpeACTaBICHUS U
BU3yaJTN3aIUH;

-KOOPAMHHUPOBATH U BBITIOJIHATH padOTy B YCIOBHSIX
[PETbHOTO, BUPTYAIBHOIO U KOMOWHUPOBAHHOTO)
B3aNMOJICHCTBUS;

-71eJaTh OCO3HAHHBIN BBIOOp, apryMeHTHPOBATh €rO,
OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

-IpU3HaBaTh CBOE MPAaBO U MPaBO JIPYTUX JOJCH HA
OLINOKU

-YMETh OIIEPUPOBATh NOHATUAMU: IPSMOYIOJIbHASL CUCTEMA

KOOPAHMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJsIpPHOE IIPOU3BEIECHHUE, YTOJI MEXAY BEKTOpaMH, CymMmMa
BCKTOPOB, IPOU3BCACHNEC BEKTOpPA HA YUCJIO; HAXOOUTH C
MTOMOIIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEANHBI OTPE3KA,
PACCTOAHUC MCKAY ABYMS TOYKAMMU;
- yMeTb CBOOOJHO OIEpPUpPOBaTh IOHATUSAMHU: TOUKa, MpsMas,
[UIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH YIoJ,
NIBYTPaHHBIA  yroj, TpPEXI'PAaHHBIA Yroj, IepeceKaroluecs,
MapaJuIeJIbHbIE Y CKPELIMBAIOLIUECS MPSAMBIE, NTAPAILIEIBHOCTD 1
[MEPIEHANKYJIAPHOCT TNPSIMBIX M IUIOCKOCTEM, Yrojdl MEX.Y|
[PSAMBIMH, YTOJl MEXKJIY IHPSAMONW M INIOCKOCTBIO, YroJl MEXIY]
[JIOCKOCTSAMU, YMCHHC HCIOJb30BAaTh IpU PEIICHUH 3adayd
HN3YUCHHEBIC (i)aKTBI U TCOPEMBI TNIAHUMETPUH, YMCHUC OLICHUBATDH
pa3sMepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

-yMeTh ONEpUpPOBaTh MNOHATUAMHU: (YHKIMS, HEIpepbIBHAS
GbyHKUMS,  TPOM3BOJHAS, MEpBOOOpa3Has,  OMpeeSICHHBIH
UHTErpajg; YMETb HAaXOIUTb IPOM3BOJHBIE 3JIEMEHTAPHBIX|

(GyHKIMH, MCHONB3YSI CHPAaBOYHBIC MaTepHajbl; MCCIENOBATH B
NpOCTEHIINX ciaydasX (YHKIMM HAa MOHOTOHHOCTh, HAXOIUTh
HauOOJbIINE W HAMMEHBIIWE 3HAYeHHs (YHKIUH; CTPOUTH
rpadki ~ MHOTOWICHOB  C  KCIIOJIb30BAaHHEM  alIaparaj
MaTeMaTH4ecKOro aHalnu3a; MPHUMEHSTh IPOU3BOJHYIO IIpH
peuieHny  3aJad  Ha  JBIDKCHHE;  pemiath  IPaKTHKO-
OpPHECHTHPOBAaHHbIC 3aJadydl Ha HaWOOJIBIINE W HAMMEHBIINE
3HAUCHMS, Ha HAX0XKJCHUE ITyTH, CKOPOCTH U YCKOPEHUS;

-yMEThb ONEpPUPOBaTh MOHATHAMHU: MHOTOTPAHHHUK, CCUCHHUE
MHOTOTpAaHHHKA, KyO, TapajuleNienuIes], Npu3Ma, NTUpaMHja,
¢Gurypa u moBepxXHOCTh BpallleHUs, IMIMHAP, KOHYC, map, cdepa,
ceyeHUs (pUTypBl BpalleHHs, IUIOCKOCTb, Kacaromascs cepsl,
[MJTMH]PA, KOHYCa, TUIOIIAAb MOBEPXHOCTH MUPAMHIBI, TPU3MBI,
KOHyca, IIWIMHApa, IUlomags  chepsl, 00beM  Kyba,

[MPSAMOYT'OJILHOTO THapaJuieJICIrIicaa, MMUpaMuJibl, IPU3MBI,
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[INHAPA, KOHYCa, 1apa; yMEHUe H300pakaTb MHOTOIPAaHHHUKH H
[NOBEPXHOCTU BpPAILLCHMs, UX CEYEHUSA OT PYKH, C IIOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M DJEKTPOHHBIX CPEICTB; YMETh
[pacrio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATh)
MpaBUIIbHBIE MHOTOTPAHHUKH;

- YMETb OIIEPUPOBATh MOHATUSAMU: CTEIIEHb YHCIIA, JIOTapU(pM
YMCIIa; YMEHHE BBINIOJHATH BBIYMCICHUE 3HAYCHUN U
peoOpa30BaHUs BBIPAKEHUM CO CTENIEHAMH U JIorapupmami,
peoOpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAKEHHUI;

-yMETh OIIEPUPOBATH MOHATHUSIMU: panMoOHaIbHBIE,
MPPALMOHAJIBHEIE, IIOKa3aTeNbHbIE, CTEIICHHBIE,
nmorapu@muueckre,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HCPAaBCHCTBA, UX CUCTCMEI.
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2. CTpyKTypa 1 coJep:kaHue 0011e00pa3oBaTe/IbHON JUCHUIITIHHBI

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 codepiKaHue NUCHUIJIUHDbI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAIBLHO-

HaumeHoBaHue pa3ae/ioB . O0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOH
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 110 MaTeMaTUkKe B IPO(ECCHOHATBLHON U B TOBCEHEBHOM
MaTeMaTHKHU IPU OCBOEHUH | IEATEIBHOCTH.
CHEIHAIbHOCTH KomOunupoBanHoe 3aHstue 2
Tema 1.2 Conepxkanune yaeOHOTO MaTepHasa
Yucna w  BeluMcneHus. | JleicTBUS Ha/ MOJOXHUTEIBHBIMHA U OTPULIATEIILHBIMU YMCIIaMH, OOBIKHOBEHHBIMH U OK-01, OK-02,
Bripaxkenus U | IECATUYHBIMU IPOOSMHU. 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 [IK-1.6
['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 CopepxaHnue yueOHOTo MaTepualia
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 | CrioCOOBI pEIIeHUs] CHCTEM JIMHEHHBIX ypaBHeHH. [loHsTus: 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 npeoOpa3oBaHus. YpaBHEHMS W HepaBeHCTBAa. 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).  OcHOBHbIE — akCHMOMBI  cTepeomeTpuu. llepecekaromuecs, 2
Pacnionoxkenue npsAMBIX M | mapajuleibHbIe M CKpeUIMBafoIuecs  mpsmble. [Ipu3Hak W CBOWCTBO
IIJIOCKOCTEMN CKpEeIHUBAIOIIUXCS MPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI. OK-01, OK-03,
OK-04, OK-07,
KomOunupoBanHoe 3anstue K-1.6
Tema 2.2. Coneprkanue yaeOHOro MaTepuasa
[MapamnensHocTs npsameIX, | [lapannenshuele npsimas u 1wuiockocTs. Ompenenenue. I[lpusnak. CaoiicTBa (c
OpAMOM M INIOCKOCTH, | 1okazarenbcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipusnak. CoiicTBa
IIJIOCKOCTEMN (c mokazatenbcTBOM). Tetpasp u ero anemenTsl. [lapasienenunesn u €ro 3IeMEHTHI.
CBoiicTBa rpaHed M JWMaroHaliel mapajuiesenunesa. 6

MIPOTHUBOIIOIOKHBIX
[Toctpoenue ceuenuii. Penienue 3anay.

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

Conepkanue yaeOHOTo MaTepuaia

Ilepnenpukynspusle npsimele. IlapaiensHple IpsiMble, NEPIEHIUKYISAPHBIE K
IJ10CKOCTH. [IpHU3HaK nepnesauKyIspHOCTH IPSIMOU U IIJIOCKOCTH. [[oKa3aTenbeTBo.
[lepnengukynssp wu HakinonHasa. [lepneHmukymnsapssle Iockoctd. IlpusHax

NEPIEHANKYIAPHOCTH IIIOCKOCTEN. Jl0Ka3aTenbeTBo.

Paccrosinus B mpoctpaHcTBE 2
KoMOuHupOBaHHOE 3aHITHE
Tewma 2.4. Conepxkanue yaeOHOTO MaTepHaia
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
IJIOCKOCTH B IIPOCTPAHCTBE | MapajuieIbHOCTh IPSIMBIX U TUIOCKOCTEeH. CKpeluBaroniecs npsmoie
KontponsHas pabora 2
Pa3nen 3. Koopaunarel u 16
BEKTOPbI
OK-02, OK-03,
Tema 3.1 Copnepxanue yueOHOTo MaTepualia OK-04, OK-07,
JlexapToBBl KOOpAUHATHl B | JlekapTOBBl KOOpAMHATHI B mpocTpaHcTBe. I[IpocTeiimve 3amaun B KOOpAMHATAX. K-16
npocrpancTse. Paccrosnue | Pacctosinue Mexty AByMs TOUKaMH, KOOPAWHATHI CEPEHBI OTpe3Ka 4

MCXKIAY IABYMSA TOYKaMH.

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Koopannatsr CepeaNHBI

oTpe3ka

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.
Pa3znoskeHne BekTopa 110 TpEM HEKOMIUIAHAPHBIM BekTOpaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIpHOE NPOU3BEACHUE BEKTOPOB B KOOPJMHATAX, YIOJI MEXy BEKTOpaMH, Yroj 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  MpoU3BEACHHE BEKTOpOB. PasnmokeHue BekTopa 1O  TpeM
HEKOMIUTaHapHBIM BekTopaMm. [Ipocreiimne 3agaun B KoopauHaTtax. KoopauHaTsl
BEKTOPa, PACCTOSHUE MEXKY TOUKaMH, KOOPAUHATHI CEPEIUHbI OTPE3Ka, CKaIsIpPHOE
IPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YrOJ MEXIY BEKTOpPaMH, yroyl MEXIy 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 I1K-1.6
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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. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€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, KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIOB O
- o.. DopMyIbl MPUBEACHUS

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 cHHYyCOB. CymMMa M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro yrina. ®opmynsl  nojoBuHHOrO yria. [IpeoOpa3oBaHusi CyMMBI
TPUTOHOMETPUUECKUX (QYHKIMH B TPOU3BENEHHE M TMPOU3BEIACHHUS B CYMMY.
BolpakxeHne TpPUTOHOMETPUYECKHX (QYHKIMH dYepe3 TaHITeHC IOJOBUHHOTO
aprymenTa. [IpeoOpazoBanus MPOCTEHIITNX TPUTOHOMETPHUICCKUX BBIPAKESHUN

KombuampoBanHoe 3aHsTHE

Tema 4.4 Coneprkanue yaeOHOTO MaTepuaa

OyHkuuHu, HX CcBOMCTBA. | OOMAacTh ONMpENeICHUSI U MHOXKECTBO 3HAaYeHHH (PyHKIMHA. YETHOCTH, HEUETHOCTD,
Crioco0b1 3alaHus | IEpHOIUYHOCTh PyHKIUH. CriocoObl 3a1anust GyHKITUH

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.

29




[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 TPUTOHOMETPUUECKHUE 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
(reomeTpuyeckas, TPUTOHOMETpPHUECKas, aireOpandeckas). ApupMeTHuecKue
JNENUCTBUSI C KOMIUIEKCHBIMH YHCTIaMU
KomMmOunupoBanHoe 3aHsTue

Tema 5.2 Conepxkanue yaeOHOTo MaTepuaa

[Ipumenenne BrinosiHEHME pacyeToB ¢ MOMOIIBI KOMIUIEKCHBIX yucen. [Ipumepsl ncnoab30BaHust

KOMIUIEKCHBIX YHCE KOMIUTIEKCHBIX YUCE 4
[IpakTueckoe 3aHsATHE

Paznen 6. IlpousBoanas 40

byHkuumn, ee

NnpuMeHeHHe

Tema 6.1 Coneprkanue yaeOHOT0O MaTepuasa

Tloustue IIPOM3BOJHOU. | Ompe/ielieHne YMCIIOBOM MOCIIeIOBATEILHOCTH U CIOcoObI ee 3amanus. CBoicTBa

@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. [Ipupamenue aprymenra. [Ipupamienue OK-0 5’ OK-06’
¢byHkuyu. 3anadyd, MOPUBOAALIME K TMOHATHIO TNPOU3BOAHOHN. OrmpeneneHue OK’-07 ’
MPOU3BOAHOMN. AJITOPUTM OTHICKAHUS TPOU3BOHOU TK-1. é
KomOunupoBanHoe 3anstue

Tema 6.2 CopepxaHnue yueOHOTo MaTepuala

[TpousBoHbIC cyMMBl, | ®opmynsl quddepenunpoBanus. [IpaBuna quddepenuupoBanus 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. [Ipous3BogHAS TPUTOHOMETPUUECKUX (DYHKITHA.
[IpounsBoaHas CIOKHON (QYHKITHH

KoMOuHupoBaHHOE 3aHITHE

Tema 6.4

[Tonsatne 0
HENpPEephIBHOCTU (DYHKIUH.
Meron uHTEpBaAJIOB

Conepxanue yaeOHOro MaTepuaia

[onsitne HenpepsiBHOM GyHKIMH. CBOICTBAa HEMPEPHIBHOH (DyHKIMU. CBSA3b MEXKIY
HETIPEPHIBHOCTRIO M AuddepeHIupyeMoCcTb0 (QYHKIUH B TOYKE. AJTOPUTM
pelIeHNs] HEpaBEHCTB METOJ0M MHTEPBAJIOB

KombunmnpoBanHoe 3anstue

Tema 6.5 Conepxkanue yaeOHOTo MaTepuaa
I'eomeTpuueckmit u | ['eomeTpuueckuif CMBICH TPOU3BOJHOW (YHKIMM — YIrIIOBOM KO3 (dUIIMEHT
¢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 MAaKCUMyM M MHMHUMYM. IloHATHME acHUMITOTBI, cOCOOBI MX
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 MCIIOJIb30BAHUEM arllapara 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 3a7auax
Tema 6.11 Conepkanue yaeOHOTO MaTepuaa
Pemrenne 3a1a4. | @opmynsl U npaBuia quddepenurnposanus. MccnenoBanue GyHKINNA ¢ 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 I1K-1.6,
IIpusma, ee | [lonstue npusmel. Ee ocHoBaHus u O0koBbIe rpaHu. BeicoTa mpusmel. Ilpsmas u IK-1.5
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

COCTaBJIAKOINUE, 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

CuMMeTpHUsi OTHOCHUTEIBHO TOYKH, NpsIMOM, miuockoctu. Cummerpust B Kyoe,
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 COAEPKaHUe (COAepPKaHUe 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. B3aumuHoe pacnosnoxkenue cdepbl U 1uockocTd. CedyeHue mapa,
cdepbl

KombOuampoBanHoe 3aHsTHE

Tema 7.13
ITouarue 00 oOBeMe Tena.

Coneprxanue yueOHOTO MaTepuaa

[Tonsatue 06 obwveMe Tenma. OObeM Kyba M TPSIMOYTOJIBHOTO IapajuiesenuIe/a.

OTHoIIEHnE 00beMOB | OObeM  Tpu3Mbl M IWIHHApa. OTHOHICHHE 00BEMOB  MOJOOHBIX  TEJl.
MOJOOHBIX TEJI ['eomeTpHuyeckuii CMBICI OTIPEACITUTENS 3-TO TOPSIKA
KombOuaMpoBaHHOE 3aHATHE
Tema 7.14 Coneprkanue yaeOHOro MaTepuasa
O0beMBl H  IUIOHIAIH

HOBerHOCTeﬁ TCI

O6bembl nupaMubl U Konyca. O0bem mapa. [Tnomanu nosepxHocrei 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 Conepxanue yaeOHOTO MaTepuaia
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. | OObEeMBI U IJIOIIA/IA TOBEPXHOCTU MHOTOTPAHHUKOB U TEJ BPAILICHUS
Muororpannuku ¥ Tena | KonTponsHas paboTa 2
BpaleHus
Paspean 8. 14
IlepBooGpa3nasn
byHkuum, ee
NnpuMeHeHHe
Tema 8.1 Conepxkanue y9eOHOTO MaTepHasia
IlepBooOpa3Has QyHKIMH. | 3amaya 0 BOCCTAHOBJICHWH 3aKOHA JIBWKEHHUS 10 W3BECTHOU CKopocTH. [loHsTre
[TpaBwmita HaxOoXJeHus | mHTerpupoBaHusi. O3HaKOMIIGHHE C TMOHATHEM HWHTErpajia M IMEepBOOOpPA3HOU s
MepBOOOPa3HBIX ¢byaknun y=f(x). Pemenue 3amau Ha cBsi3b MepBOOOpa3sHONW M €€ MPOU3BOJHOM,
BBIYMCIICHUE TIepBOOOpa3HON s jgaHHOM ¢yHKimu. 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-1.6
IInomane KpUBOJMHEHHOM | 3amaun, MPUBOMAMAIIME K MOHATHIO ONPEACICHHOTO HHTErpaja — O BBIYHCICHHH '
TpaIeuuH. dopmyna | IIomaad  KPUBOJMHEHHOW Tpamerud, O IepeMelnieHu: Touku. [loHsTHe
Herorona — JleitOnuna onpenenéHHoro uHTerpana. ['eomerpudeckuii U (GU3MUECKUN CMBICI OITPEICIIEHHOTO
unterpana. ®opmyna Hetorona— JleitOnuna 2
KomOunupoBanHoe 3aHstue
Tema 8.3 CopepxaHnue yueOHOTo MaTepuala
Heonpenenennslii u | [loHsTHE HEOTIpEAEIEHHOTO NHTErpasia
OMPE/CICHHBIN HHTETpaIbl | KoMOMHHPOBaHHOE 3aHATHE 2

36




Tewma 8.4 ConepxaHue yueOHOTO MaTepralia
ITonsatne 00 | 'eoMeTpUUECKHIT CMBICI OIIPEICTEHHOTO HHTETpaa
OmpenieieHHOM HUHTerpane | KoMOMHUPOBaHHOE 3aHSATHE 2
KaK IJI0LAAN
KPUBOJIMHEWHOM Tpanenun
Tema 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEP:KaHUe (CoAepKaHUe TPUKJIATHOTO
OnpeeneH bl UHTETPaJl B | MOLYJISA)
KU3HU I'eoMeTrpuueckuii cMmbIC omnpeaeraeHHoro wuHrterpana. @opmyna HeroToHa -
JleitOHuna.
Pemrenue 3amay Ha MpuMEHEHUE UHTETpasa Jisi BEBIYUCIECHUS (HU3HUECKUX BETMYUH
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
ee MpUuMEHEeHNe
Paznen 9. 18
Crenenn 7 KOPHH.
CrenenHasi QyHKIUSA
Tema 9.1 Coneprkanue yaeOHOro MaTepuasa
Crenennast  QyHKuus, ee | [TousTHe 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 CTEIEeHU
Tema 9.3 CogepxaHnue yueOHOTO MaTepHralia

37




Cpoiictea  crenenun ¢ | [loHaTue cTenenu ¢ M00bIM pallMOHAIBHBIM MoKa3areneM. CTeneHHble pyHKINU, UX

paloHaIbHbIM U | CBOMCTBa H rpadpuxu

JNIEUCTBUTEIILHBIM KoMOuHupoBaHHOE 3aHITHE 2

MI0Ka3aTeIsiMu

Tema 9.4 ConepxaHue yaeOHOTO MaTepralia

Pemenne PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPABHEHUHN U HEPABEHCTB. METOIbI HX PELICHUS.

HppAMOHAIBHBIX Pemenue nppanyoHalbHbIX ypaBHEHUI 1 HEPABEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOWHMPOBAHHOE 3aHSTHE 6

Tema 9.5 Conepxkanue yaeOHOTo MaTepuaa

Crenenu " KOpHH. | Onpenenenue creneHHoW QyHkuuu. lMcnonb3oBaHue ee CBOWMCTB IMPH pPELICHUH

CrenenHast GyHKIMS ypaBHEHUH U HEPABEHCTB 2
KouTtponsHas padorta

Paznen 10. 18

Iloka3aTenbHast

GyHkuus

Tema 10.1 Conepkanue yaeOHOT0O MaTepuasa

[Tokazarensnas Qynkuusd, | Crenedb ¢ MPOM3BOJBHBIM  JEHCTBUTENBHBIM TOKazareneM. OrmpeelicHue

€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 nokazarenbHbIX 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 MaTepralia
Pemenne 3a1a4. | Pemenne mnoKa3aTenpHBIX YPaBHEHHM METOJOM YpPaBHMBAHUSA II0Ka3aTelled M
[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 1 HATYpATbHBIN JOTapuMBbI, YACTIO €
JlecATUYHBIN 1 | KoMOMHHPOBAaHHOE 3aHSTHE
HaTypaJIbHbIN Jlorapu@msl, 4
YHCIIO €
Tema 11.2 Conepkanue ydeOHOTO MaTepHasia
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 [1K-1.6
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 JIOTapU(PMUYECKUX YPaBHEHHUil: (YHKIMOHAIBHO-
YPaBHEHHUH U HEPABCHCTB | rpaduueckuif, METOJ MOTEHIMPOBAHHS, METOJ BBEICHHS HOBON IEpPEMEHHOI.

8

Jlorapudmuueckrue HEpaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.5

CogepxaHnue yueOHOTO MaTepHralia
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Cucremsl AJITOPUTM pelIeHUsT CUCTEMbl ypaBHEHHMH. PaBHOCHMIIBHOCTH JIOTapH(PMUYECKUX
norapu(pMUIECKUX YPaBHEHUI U HEPABEHCTB
YpaBHEHUH KomOunnpoBaHHoe 3aHsTHe 2
Tema 11.6 IIpogdeccuoHaAILHO-OPHEHTHPOBAHHOE COAEPKaHKeE (CoAepKaHUe IPUKJIATHOIO
Jlorapugmsl B Tpupoae U | MOXYJIsA)
TEXHUKE [Ipumenenne norapu¢pma. Jlorapudmuyeckas crnupans B mpupone. Ee
MaTeMaTH4YeCKHe CBOMCTBA 4
[IpakTueckoe 3aHsATHE
Tema 11.7 Conepxkanue yueOHOTo MaTepuaa
Pemenne 3aga4. | Jlorapudmuueckas ¢pyHkius. Pemenue npoctedmmx JorapupMuIecKux ypaBHEHUI
Jlorapudmei. KonTponsHnas paora 2
Jlorapudmuueckas
byHKIUSA
Paznen 12. 10
MHoxkecTBa.  JJIEeMEHTbI
Teopuu rpados
Tema 12.1 Coneprkanue yaeOHOT0O MaTepuasa
MpmuoxecTBa [Tonsitue MmuoxkectBa. [logMHo)kecTBO. Oniepanuu ¢ MHOKECTBAMU
KoMOMHUpOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IePKaAHUE (COMepPKAHUE PUKJIATHOTO
Omnepanuu ¢ MHOKECTBaMU | MOIYJIS)
Onepanuu ¢ MHOXKecTBamMu. PelieHre npukiaaHbix 3a1a4
[IpakTueckoe 3anaTue 2
Tema 12.3 CopepxaHnue yueOHOTo MaTepualia
I'padsr [Tonsitue rpada. Csa3HbIM rpad, aepeBo, HUKI Irpad HA TUIOCKOCTH
[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 pelIeHHUIO 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 IIK-1.5
BepositHocTh B | MOJYJIAA)
npodeccuoHaNIbHBIX OTtHocuTenbHAsT 4acToTa COOBITHSA, CBOMCTBO €€ yCTOMUMBOCTH. CTaTUCTHUYECKOE
3a/1ayax onpezeneHue BeposaTHOCTU. O1ieHKa BEpOSTHOCTU COOBITHUS
[IpakTruueckoe 3aHsTHE 4
Tema 13.4 Coneprkanue yaeOHOro MaTepuasa
JuckperHas  cinydaiiHag | Buapl crnyuaiiHpix BenuuuH. OrmpeneneHue AUCKPETHON CIy4alHOW BETUYMHBI.
BEJINYMHA, 3aKOH €¢ | 3aKOH paclpeiesieHuss JUCKPETHOM ciaydyallHOM BenuuuHbl. Ee 4mciioBbie
pacrnpeneneHus XapaKTEePUCTUKU 4
KomOunupoBanHoe 3anstue
Tema 13.5 Coneprxanue yueOHOTO MaTepuana
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3amaun marematudeckol | Bapuaumonnsiit  psa.  [lomuron dacror u  rucrorpamma.  CTaTUCTHYECKHE
CTaTUCTUKU XapaKTePUCTUKH Psijia HAOII0JaeMbIX JAHHBIX
KomOunnpoBaHHoe 3aHsTHe
4
Tema 13.6 IIpogeccuonaLHO-OpHEHTHPOBAHHOE COJlep:KaHue (coAepKaHue TPUKJIAJTHOI0
CocraBnenne TaOIUIl W | MOXYJIA)
JyarpamMM Ha IpakTUKe [lepBuuHast 00paboOTKa CTAaTUCTUYECKUX MaHHBIX. [ paduueckoe ux 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
YPaBHEHMH W HEPABEHCTB. | paBHOCWJIBHBIX ITEPEX0/IaX B YpaBHEHHIX U HepaBeHcTBaX. OOIIre METOIBI PEIICHHS
OOu1rie MeToIbl PEIICHUsT | ypaBHEHUI: IEpeXoJ OT paBeHCTBa (YHKIMH K PaBEHCTBY apryMCEHTOB IS 4 OK-01, OK-02,
MOHOTOHHBIX (DYHKIIHI, METOJT Pa3JI0’KEHUS Ha MHOYKHUTEIIU, METOJI BBEJACHHS HOBOM OK-03, OK-04,
nepeMeHHOH, PYHKITMOHATBHO-TpadUIECKUNA METO/ OK-05, OK-06,
KombOuaMpoBaHHOE 3aHATHE OK-07,
Tema 14.2 CopepxaHnue yueOHOTo MaTepuaa [1K-1.6
I'padmyeckuit MeToJ | OO6mmue MeTO bl PEeLIeHUS] HEPaBEHCTB: MEPEX0/1 OT CPAaBHEHUS 3HAYCHHN (DYHKIIHI K
pelieHus YPaBHEHHUH, | CPAaBHCHHIO 3HAUCHHI apryMEHTOB IS MOHOTOHHBIX (DYHKIIMI, METOJl UHTEPBAJIOB,
HEPABEHCTB ¢dbyHKIIMOHaTBHO-Tpaduueckuil Meto . ['paduyeckuii MeTo pemieHus ypaBHEHUH 1
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: 3MEeKTPOHHBIH.

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 MaTeMaThke JUTSt HIKOJIbHUKOB. - 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. KoHTPOJIb U OlIEHKA Pe3yJIbTATOB 0CBOEHUS 00111€00pa30BaTEeIbHOM AUCHUNIMHBI

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/npodeccuonanbHast 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, Temsr2.1,2.2,2.3,2.4,2.511-0/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, | HAMBAIyanbHA:
K pa3JIM9HBIM 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 1-0/c,7.8,7.9, 7.10 IT-o/c, 3amura TBOPYECKUX

7.11,7.12,7.13,7.14, 7.15, 7.16, pabor

7.17 3amura

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

P9, Tems 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 I1-0/c, pabora

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

P 12, Tems! 12.1, 12.2, 12.3, 12.4 3K3aMEHAI[HOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3a/IaHUi

13.5I1-o/c, 13.6

P 14, Temnr 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
COBpPEMEHHBIC CPEJICTBA 1.6 YcTHBIH onpoc
[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
nH(hOpMalMOHHBIE 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
TEXHOJIOTHH JIJIS P 5, Tems 5.1, 5.2 pabota
BBIIIOJIHEHUA 3aa4 P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, HpeI[CTaBJ'IeHI/Ie
npo(ecCHOHATBHOM 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 pabota

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 2.1,2.2,2.3,2.4,2.51-0/¢, | Maremarnueckuit
JITIHOCTHOE PaspuIve, P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 JUTICTART
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

P 12, Tems 12.1,12.2, 12.3, 12.4 SK3aMEHALIMOHHBIX

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

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 Tempr2.1,2.2,2.3,2.4,2.511-0/¢, | Maremarnueckuit
KOMARE P 3, Temer 3.1,3.2, 3.3 [l-o/c, 3.4 | 1o anT

P4, Tempi 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VIBAMBUIYaTbHAs

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, 3aJaHui

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,Temal.1,1.2, 1.3 1-0/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,Temnr 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 3aJIaHUM

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,Temal.1,1.2,1.311-0/c, 1.4, 1.5,
1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7, Temer 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-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 Tempr2.1,2.2,2.3,2.4,2.5I1-0/¢, | Maremaruueckuit
HPUMCHATD SHAHIA 06 P 3, Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 JUICTART
H3MCHCHHH KIUMaTta, P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | HAMBHIYyaIbHAS
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
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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 3aJIaHHM

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 I1-o/c, 14.6
IIK 1.5. Paborats ¢ P 7, Temst 7.7 TectupoBanue
JTOKyMEHTaIuen P 13, Temsr 13.3, 13.6 VYerHbIl onipoc
YCTaHOBJIEHHOU (OPMBI MaremaTnyeckui

JIUKTAHT

[IK 1.6. ITIpoBoguTh P 1, Temsr 1.3 TectupoBanue
TIepBOOYEPETHBIE P 2, Temst 2.5 YCTHBIH 0npoc
MEpOTIPHSATHS Ha MECTe P 3, Temsr 3.3 MaTtemaTnuecKuit
JIOPOKHO-TPAHCIIOPTHOTO P 4, Temsr 4.7 JTUKTAHT
IIPOUCIIECTBUS. P 6, Temnr 6.10 NunuBunyanbHas

P77, Temsr 7.10 CaMOCTOSTETbHAS

P 8, Temrr 8.5 paGOTa

P11, Temsr 11.6
P 14, Temsr 14.5
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