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PACCMOTPEHO COT'JTACOBAHO

Ha 3acenanuu 11K 3am.nupekropa no YMP
00111€00pa30BaTENbLHBIX,

COIMAJILHO-TYMAHHUTAPHBIX,

€CTECTBEHHO-HAYYHBIX

JIMCIUILINH

[Tporpamma yuebHoU muctumuinael O0/ly.04 MaTemaTuka pa3paboTaHa B COOTBETCTBHH C
TpeboBanusiMu DenepasbHOr0 TOCYAapCTBEHHOIO O0OPa30BAaTEIBLHOTO CTaHAApTa CPEIHEro
obmiero oopazoBanus (yTBEpKISH MpHKa3oM MUHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoi
Oenepatiun ot 17.05.2012 1. Ne 413, B peiictByromeld penakiuu), DenepanibHOro
rOCYIapCTBEHHOTO0 00pa30BaTEIIBHOTO CTaHJIAPTAa CPEIHEro Mpo(dheCCHOHATBLHOTO 00pa3oBaHUs
no cneurasbHOCTH 15.02.17 MoHTaX, TEXHHYECKOE OOCHY)KMBAaHHE M PEMOHT IPOMBIIUICHHOTO
obopynoBanus (1o oTpaciisimM), (YTBEPKIIEH MPUKazoM MuHucCTepcTBa 00pa3oBanust U Hayku PO ot
12 centsi6ps 2023 r. N 676), pekoMeHIaUsIMU IO OpraHU3aIUH MMOJTYYeHHs CPEIHEro 00IIero
o0pa3oBaHUs B IpeiesiaX OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPO(PEeCCHOHATEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOro 00IIero oOpa3oBaHUs C ydyeToM TpeOoBaHUU (emepanbHbIX
rOCYJJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJYyYaeMOW CIECIHAIBHOCTH CPETHEro
npodecCHOHaNbHOTO  O0pa30BaHUS, MPUMEPHOW MPOrpaMMoON  y4yeOHOW  AMCHUILIHMHBI
«Matemaruka» s TpodecCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alui, PEKOMEHIOBAaHHON
®denepanbHbIM rOCy/IapCTBEHHBIM  OIOJUKETHBIM  00pa30BaTENbHBIM  YUPEKIACHHEM
JIOTIOTHUTEITLHOTO po(eCCHOHATIBEHOTO o0pazoBaHus «ncTuTyT pa3BUTHS
npodeccuonansHoro oopazosanus» (IIporokon Ne 14 ot «30» HOA6ps 2022 1)

Opranuzanusi-pazpaboT4HK:
['ocynapcTBeHHOE O10KETHOE MPO(ECCHOHATBHOE 00PA30BATEIIBHOE YUPEKICHUE

MockoBckoi oomactu «CeprueBo-Ilocanckuii KOmiemx»

ABTOp-pa3pabOTUHK:
Tumodeea T.B. - mpenomaBarens ['BIIOY MO «CeprueBo-Ilocaackuii

KOJIIIC X
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1. O0mas xapakTepucTUKa padoueil mporpaMMbl 0011e00pa3oBaTeJIbHOM
TUCHMILTHHBI «MaTeMaTuka»

1.1. Mecto IMCUMIVIMHBI B  CTPYKType  Npo(ecCHOHAJBLHOM
o0pa3oBarteabHoi mporpammbl CIIO:

O61meo6pazoBaTenbHas JTUCITUTUTHA «MaremaTuka» SIBIIICTCS
00s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOIO  IIMKIA  00pa30oBaTeIbHOM
nporpammbl B cootBeTcTBUM ¢ DPI'OC no cnemuansHoctu 15.02.17 MonTax,
TEXHUYECKOE OOCIyKMBaHWE W PEMOHT MPOMBIIUIEHHOTO o0opyAoBaHus (10
OTpaCIIsIM).

1.2. Heau u miiaHupyembie pe3yabTAThl 0CBOEHHS TUCHUILUINHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxanue IPOrpaMMBbl o011eo0pazoBaTenbHON JVCHUTLIHBI
«MareMaTnka» HampaBJI€HO Ha JIOCTHKEHHE pE3yJIbTaTOB €€ W3Yy4YEHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHune AUCUUIIMHA uMeeT npu popmupoBanuu U pazButuu OK u
IK .



O01mue KOMIeTeHIINHU

IInanupyemsie pe3yjbTaTbl 00y4eHHS

Oo0mue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bsi6upats criocoOsl
[peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH
[IPUMEHUTEIBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIy, OCO3HAHUE ICHHOCTH
MacTepCcTBa, TPYI0II00HE;

- TOTOBHOCTb K  aKTHBHOH  JCSTEJIbHOCTH
TEXHOJIOTUYECKON M COLMAIBHOW HANpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATH, IJIAHUPOBATh W
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSTEIBHOCT;
- UHTEpEC K pa3JInYHbIM chepam
podecCHoOHATEHOM 1A TEIILHOCTH,

OBnaneHue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCATHLHBIMH y4eOHBIMH
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO (dbopmyarpoBaTh u
AKTyalu3upoBaTh MpPOOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM TMPHU3HAK WM
OCHOBaHUS JUIS CpaBHEHUS, KiIacCHPHUKAIIN |
000OIICHHUS;

- ONpeneNATh e JACSITeILHOCTH, 3a7aBaTh
[apaMeTpsl U KPUTCPUHU UX JOCTHIKCHHS,

- BBIABIISATh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B
[paccMaTpUBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBHI B JACSITENHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJbTaTOB OIICHUBATH

[PUCKU IMOCJIEICTBUI JACATCIIbHOCTH,

LCIIM,

- pa3BHUBATh KPCATUBHOC MBIINIJICHUC IIPU PCUHICHUHN

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3agad; ymMeHue (hopMynupoBaTh ONpEAEICHUs, aKCHOMBI 1
TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[paccy>kKJ€HMs B XOZI€ PELIeHUs 3aa4;

- YMETb ONIEPUPOBATH MOHATHSIMHU: CTEIIEHb YUCIIA, Jorapupm
UKciia; YMEHUE BBIOJIHATD BHIUMCICHUE 3HAUYCHUN U
[peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMU U Jorapudmamu,
peoOpa3oBaHus APOOHO-PATMOHANTBHBIX BBIPAKEHHIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
MppallOHANIbHBIE, TOKA3aTeJIbHbIE, CTEIICHHBIE,
iorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPAaBHEHUS U
HEepaBEHCTBA, X CUCTEMBbI;

- YMETb ONEPUPOBATH MOHATHAMMU: (YHKIMS, HETIPEphIBHAS
(yHKIMS, TPOU3BOHAS, IEpBOOOpa3Has, ONpeaeIeHHbIH
MHTErpal; yMETh HAXOANUTh IPOU3BOJHBIE DJIEMEHTaPHBIX
(yHKIIMH, UCTIONB3Ysl CIIPaBOYHBIE MaTepUabl; UCCIEN0BATh B
[IPOCTENIINX CITydasX QYHKIMH HA MOHOTOHHOCTh, HAXOIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINA; CTPOUTh
rpad¥Ku MHOTOWIEHOB C UCIIOJIb30BAHUEM armapara
MaTEMaTHYECKOT0 aHAJIN3a; IPUMEHATH IPOU3BOAHYIO IIPH
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; pellaTh MPAKTUKO-
OPUEHTHUPOBAHHBIC 3a/1a4M HAa HaUOOJIbIIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHAMMU: PallMOHANbHAs (QYHKINSA,
MoKasareiabHasi QYHKIMS, CTeeHHAs! PYHKIIHS,

PKU3HEHHBIX TIPOOIIEM

imorapudmuyueckast pyHKINs, TPUTOHOMETPUYECKUE (PYHKITUH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH Y4eOHO-UCCIICJIOBATEIBCKON 1|
[IPOCKTHON NEATEIHHOCTH, HABBIKAMU Pa3pelICHUS]
po0em;

BBISIBJIATh PUYMHHO-CJICICTBCHHBIC CBS3M U
AKTyaJIM3UPOBaTh 3a/iady, BBIJBHUTATh THIIOTE3Y €€
HAXOIUTh apryMeHThI TUTST

[PCIICHUA,

J1I0Ka3aTCJIbCTBaA CBOHMX yTBGp)KIIGHHﬁ, 3a1aBaTb

[apaMeTpbl U KPUTEPUU PELICHNUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJAC PCHICHUS

3ada4yn pE3yJIbTaTbl, KPUTHUYCCKHU OLCHHUBATHL UX|

JIOCTOBCPHOCTb, IIPOrHO3HMPOBATL H3MCHCHHUC B

HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHA B IIO3HABATCIBHYIO U
IMIPAKTUYCCKYIO obactu KHU3HCACATCIIBHOCTH,

YMETb HHTCIPUPOBATH 3HAHHA U3  Pa3HbIX|

MpeAMETHBIX 00J1acTel;

BBIABUT'AaTh HOBBIC niacu, npeajiaraTtb
OPHUTMHAJIBHBIC IMTOAXOJAblI U PCUHICHU S,
CIIOCOOHOCTH HCIIOJIB30BaHUA

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

1 ux B|

0OpaTHbIC PYHKINHU; YMEHHE CTPOUThH TPaAPHUKH U3YIEHHBIX
(yHKIMH, HCTIONIB30BaTh IpaKU MPU U3YUECHUH TPOLIECCOB U
3aBUCUMOCTEH, IPU PELIEHUHN 3314 U3 IPYTUX yUYEOHBIX
[IPEIMETOB U 3aJa4 U3 PEalbHOM KU3HU; BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/ly BEJIUUYNHAMM;

- YMETh PELIaTh TEKCTOBBIE 33a4l Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, 10JIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIYT, HAJIOTH, 331a4d U3 00J1acTH yIpaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISIT BEIPAKECHUS,
ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
1iCCIIeI0BaTh MMOYYEHHOE PELICHUE U OLICHUBATh
[1paBIONI0100HOCTh PE3YJIbTATOB;

- YMETb ONIEpUPOBATH MOHATHIAMMU: CpeHEe apu(PMETHUUECKOE,
MenraHa, HauboJibllee U HaMMEHbIlee 3HaUeHHsI, pa3Max,
criepcus, CTaHAapTHOE OTKIIOHEHHWE YHCIOBOro Habopa; yMeTh
13BJIEKAaTh, MHTEPIIPETUPOBATh UHPOPMAIIHIO, IPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryr CBOMCTBA
[pEaJIbHBIX MTPOLIECCOB U ABJICHUH; MPEJCTABIATH HH(OPMALIUIO C
[TOMOLIBIO TAOJUI] ¥ JUarpamMm; UCCIe0BaTh CTATUCTUUECKHE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOI0B U
PIIEKTPOHHBIX CPEACTB;

- YMEThb ONEPUPOBATH MOHATHIMMU: CIIy4alHBIN ONBIT U CIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIIYy4aiHOTO COOBITHS; YMEHHE BBIUUCIISATh
BEPOSTHOCTH C UCIIOJIb30BaHUEM I'paUUECKUX METOIOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI M YMHOKCHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (PaKThl U (HOPMYJIBI IIPU PELICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CITyJaifHBIMHU BETMIMHAMHI, YMEHHE TIPUBOIUTH TPHMEPHI




[TPOSIBIICHUS 3aKOHA OOJIBIIINX YUCEIl B TPUPOIHBIX U
0OI1IECTBEHHBIX SBIICHUSX;

- YMETh OIEPUPOBATH MOHATUSAMU: TOUYKA, MPSIMasi, TUIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN yToJl, CKPEIINBAIOIINECS TPSIMBIE,
[apajyiebHOCTh U MEPIEHIUKYISPHOCTD MPSIMBIX U IJIOCKOCTEH,
[YTOJI MEXKAY IPSIMBIMH, YTOJI MEKIY MPSIMON U TIOCKOCTBIO, YTOJI
MeX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU J0 TIOCKOCTH,
[paccTOsIHUE MEXAY MPSMBIMHU, PACCTOSIHHE MEXY TUIOCKOCTSIMHU;
[YMEHHE HCIIOJIB30BATh NP PEIICHUH 33]1a4 U3yYeHHBIC (DaKThI U
TeOpEeMBbI INIAHUMETPUH; YMEHHE OIICHUBATH Pa3Mepbl OOHEKTOB
OKPY’KaIOIETo MHUPA;

- YMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHUKA, KyO, mapaienenume], Ipu3Ma, mupaMuia,
(urypa 1 moBEpXHOCTh BpallleHUs, IWIUHIP, KOHYC, 11ap, chepa,
cedeHus (GUTyphl BpallleHus, TUIOCKOCTb, Kacaromascs chepsl,
[AIAH]IPA, KOHYCA, TUTOMIA(b TOBEPXHOCTH MTUPAMU/IBI, TIPU3MBI,
KOHYycCa, IIWIMH/IPA, TUToIIaab chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeIeNnIe/Ia, TMPAMHIBI, TIPU3MBL,
[MIMHAPA, KOHYCA, [Iapa; yMeHHe n300pakaTh MHOTOTPAaHHUKU U
[MOBEPXHOCTH BpAILIEHUs, IX CEUECHHUS OT PYKH, C TOMOIIbIO
YePTEKHBIX UHCTPYMEHTOB U SJIEKTPOHHBIX CPECTB; YMEHUE
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH,

- YMETh ONEPUPOBATH MOHSATUSMU: JIBIKEHUE B TIPOCTPAHCTRBE,
MoT00HBIE (GUTYPHI B TPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHUE
rionaiel moBepxHocTel 1 00beMOB OIOOHBIX (GUTYp HpU
[pEILICHIH 3a]1aY;

- YMETh BBIYUCIIATH TEOMETPHUSCKHE BEJTMYNHBI (JJIMHA, YTOJI,




[I0111a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOIB3YS N3yUCHHBIE
(hOpMYJIBI 1 METOJIBI;

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOpa,
CKaJIIpHOE MPOU3BENIEHUE, YTOJ MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTB C
[TOMOILBIO N3YUYEHHBIX (POPMYJT KOOPUHATHI CEPEANHBI OTPE3Ka,
[pacCCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETb BBIOUPAThH MOAXOIALINI U3yUEHHBIH METO ISl PELICHUS
3a/1a4uM, paclio3HaBaTh MaTeMaTH4eCKHe (PaKkThl U
MaTeMaTHYeCKUE MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE; YMEHHUE ITPUBOJUTH IPUMEPHI
MaTeMaTHUYECKUX OTKPBITUH POCCUHCKOM U MUPOBOM
MaTeMaTHUeCKOM HayKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACIECHUE, AaKCHOMA,
TeopeMa, ClIe[ICTBHE, CBOMCTBO, IPU3HAK, J0KA3aTeIbCTBO,
[paBHOCUJIbHBIE (DOPMYIHPOBKU; YMEHHE (POPMYIHUPOBATH
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/
MaTEMaTHYECKON MHAYKLNN; TPOBOAUTD JOKA3aTEIIbHbIE
[pacCyI€HUsI IPU PELICHUH 33]1a4, OLICHUBATh JIOTUYECKYIO
[TPaBHJIBHOCTb PACCYKICHMUIA;

- YMETb OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, TOJIMHOXKECTBO,
oTiepali HaJl MHOYKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyuisi OMUCaHHsI peaJIbHBIX MTPOLIECCOB U
SIBJIGHUI TIPU PEILIeHUH 33/1a4, B TOM YHCJe U3 IPYTUX y4eOHBIX
[IpEeIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,




KT, Tpad Ha TUIOCKOCTH; YMEHHE 337aBaTh U OMKCHIBATH Ipadbl
[Pa3IMYHBIMU CIIOCOOAMU; MCTIOJIB30BATh rPpadbl MPHU PELICHUN
3ajay;

- yMETb CBOOOHO ONIEPUPOBAThH MOHATHSIMU: COUETAHUE,
[IepeCTaHOBKA, YUCIIO COUETAHUHN, UUCIIO NIEPECTAHOBOK; OMHOM
HproTOHA; yMeHUe NPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccy>kKIeHMs [Vl PeLIeHus 3aj1ay;

-yMETh OTIEPUPOBATH MOHATHSAMHE: HATYPaJTIbHOE YUCIIO, [IENI0e
YICIIO0, OCTATOK 10 MOYJIIO, pPalliOHAJILHOE YHUCIIO,
MppaoOHATbHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, IIEIIBIX,
[pallMOHANIBHBIX, JEUCTBUTEIBHBIX YHCENT, YMEHUE HCIIOIb30BATh
[IPU3HAKY JETUMOCTH, HAUMEHBIINN OOIIUI 1eIUTeNb U
HauMeHblIee olI1ee KpaTHoe, alroput™ EBkinja npu peieHuu
3a]1a4; 3HAKOMCTBO C PA3JIMYHBIMH [TO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH: CTETIEHB C LIETBIM
MoKa3aTesieM, KOpeHb HaTypaJIbHOW CTETIeHH, CTETICHD C
[pAaIIMOHAIIEHBIM TTOKA3aTeNIeM, CTETICHb C JIEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeleM, JIorapudm vrciia, CHHYC,
KOCHHYC U TAaHT€HC IPOU3BOJILHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATHAMM: TOKAECTBO, TOKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHU I
11 HEpaBEHCTB, PABHOCWJIBHOCTh YPaBHEHH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALlMIOHANIbHBIE, [TOKA3aTeNIbHBIE,
CTETIeHHBIE, TOTapU(PMUUECKUE, TPUTOHOMETPHUECKHUE
YpaBHEHUsI, HEPaBEHCTBA U CHCTEMBI; YMEHHUE peliaTh YpaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHUsI, HEPAaBEHCTBA U CHCTEMBI C ITapaMeTPOM;




[IPUMEHSTH YPaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3ajiad U 3a7jad U3 pa3IMyuHbIX o0nacTell HayKu U
[p€AIbHOM JKU3HU;

-yMETb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk QyHKIHH,
oOpaTtHast QyHKIUS, KOMIIO3UIIUS PYHKITUH, JIMHEHHAsT PYHKITUSA,
KBaJpaTU4Has GYHKLHUA, CTeNIeHHas QYHKIUA C LEIbIM
[oka3aTesieM, TPUrOHOMeTpu4eckrue GyHKINU, 0OpaTHbIE
TPUTOHOMETPHYECKUE (PYHKINH, TOKa3aTeIbHAS U
imorapu@muueckas pyHKINUN; yMEHUE CTPOUTH TpapuKu
(yHKIMH, BBITOTHATH MTpeoOpa3oBaHus Tpa@uKoB (yHKITHIA;
[YMEHHE MCII0JIb30BaTh rpaduku GyHKIHN IS H3yICHUS
[IPOLIECCOB U 3aBUCUMOCTEH MPH PEeILICHUH 3aj1au U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PeaIbHOM KU3HU; BBIPAXKATh
(hopMynaMu 3aBUCUMOCTH MEX]ly BETUUYUHAMU;

YMEHHE CBOOOIHO ONEPUPOBATh MOHATUAMU: YETHOCTD (PYHKIUH,
MEPUOTNIHOCTD (DYHKIIMH, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTH (YHKIMH, SKCTpeMyM (yHKIIUHU, HAUOOJIbIIee U
HaMEHbIIIee 3HaYeHUsT PYHKIIUU Ha TPOMEKYTKE; YMEHUE
[IPOBOJUTH UCCIEI0BAaHUE (PYHKIIHH;

[YMEHHE HCII0JIb30BaTh CBOICTBA M rpaduku GyHKIMH 115
peleHNsl ypaBHEHHM, HEpaBEHCTB U 3a/1a4 ¢ TapaMeTpamu;
1300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOKECTBA PEILICHHH
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
[1OCIeI0BATEIbHOCTD, apuMeTHyecKas mporpeccus,
reoMeTpuyecKas mporpeccusi, 0eCKOHEYHO yObIBaroIIast
reoMeTpuyecKas Mporpeccus; yMeHHue 3a/1aBaTh
[1OC/IeI0BATEIBLHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
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(hopmyur;

- YMETb ONEPUPOBATH MOHATHIMH: HEIPEPHIBHOCTH (PYHKITUH,
ACHMIITOTHI rpaduka GyHKINH, IEpBast U BTOPAst IPOU3BOIHAS
(YHKIINH, TEOMETPHYECKUN 1 (PU3UUECKHI CMBICI ITPOM3BOJHOM,
epBooOpa3Hasi, ONpeIeICHHBI HHTETPal;, yMEHHE HAXOAUTh
ACHMITOTHI rpaduka GyHKINH; yMEHHE BEIYUCIIATH IIPOU3BOTHBIC
CYMMBI, IPOU3BECHNUS, YACTHOTO ¥ KOMITO3ULIUH (QYHKIIUH,
HAXO/JWUTh YPaBHEHUE KacaTeIbHOU K rpaduKy (QpyHKINH;
[YMEHHE MCII0JIb30BaTh MPOU3BOAHYIO JUISI UCCIICIOBAHUS
(yHKIMH, UTsT HAXO0XKICHUS HAMITYUIIeT0 PEIICHUs B
[IPUKIIQJIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHUX H
(bU3MUECKHX 3a1a4ax, Ui ONPEAeTIeHUs] CKOPOCTH U YCKOPECHUS;
HAXOUTh TUIOUIAN U 00BEMBI (PUTYP C TOMOLIBIO HHTErpala;
[IPUBOIUTH IPUMEPHI MATEMaTHYECKOTO MOACTHPOBAHUS C
oMOILbIO JU(pepeHInanbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOy H apTyMEHT
KOMILUIEKCHOTO YHCia, (hopMa 3alicu KOMIUIEKCHBIX YHCEelT
(reomeTpuyueckas, TPUTOHOMETpHYECKas U anredpandeckasi);
yMETb IPOU3BOIUTH apr(PMeTHUECKHe TEHCTBHS C
KOMIUIEKCHBIMU YHCJIaMU; IIPUBOIUTH TPUMEPHI UCIIOJIb30BaHUS
KOMILUIEKCHBIX YHCEl;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CpPEIHEE
apupMeTHIecKoe, MeIMaHa, HauOoJbIllee U HaMEHbIIIee
BHAYCHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIOHEHHUE IS
OTIMCaHMSI YMCIIOBBIX JJaHHBIX; YMEHHE MCCIIEIOBATh
CTaTUCTHUYECKUE JAHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpadUIecKUX METOJIOB U DJIEKTPOHHBIX CPEJCTB; TpaduiIecKu
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MICCIIEI0BAaTh COBMECTHBIE HAOIOACHUS C TIOMOIIBIO IUarpaMm
[pacCEeMBaHMs U JIMHEWHOU PErpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTU COOBITHIA C HCIIOJIb30BaHUEM
rpaduuecKuX METOJI0B; IPUMEHATH Ul peleHUs 3a7ad (GOpMYIIbl
CJIO’KEHUS U YMHOXKEHUS BeposaTHOCTEH, (hopMyiTy MOJTHON
BEpPOSATHOCTH, (hopMyity bepHyim, komOuHaTopHble (haKThl U
(hopMyJIbl; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUI; yMEHHE
OIEPUPOBATH ITOHATUSMH: CIIydaliHasi BEJIMYMHA, PACTIPEICICHUE
BEPOSATHOCTEM, MATEMAaTUYECKOE OKUJAHUE, TUCIIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CITy4aifHON BEIMYUHBI, ()yHKIIHN
[pacIpeneIeHus U INIOTHOCTH PABHOMEPHOT O, II0KA3aTEeIbHOIO U
HOPMaJIbHOT'O paclpeeiIeHUui; YMEHNE UCII0Ib30BaTh CBOWCTBA
M3Y4YEHHBIX PacIpeNesICHUI I PEIEHUs 3a1a4; 3HAKOMCTBO C
[OHATUSMU: 3aKOH OOJIBLIIMX YUCEIl, METO/Ibl BEIOOPOUHBIX
ICCIIEA0BAHUI; YMEHUE TIPUBOJAUTD IIPUMEPHI IIPOSIBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NpsMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUAHN YTOJI,
NIBYI'PAaHHBIN yTOJI, TPEXTPAHHBIA YIoJl, IEpeCceKaromuecs,
[1apajuIeIbHbIE U CKPEILMBAIOLIUECS MIPSAMBIE, 1APAJUIEIIBHOCTD U
[IEPIEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, YIOIl MEXKIY
[IPSIMBIMU, YTOJI MEXKIY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKILY
[JIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU PELLIEHUN 3a/1a4
3ydeHHbIE (PaKThl M TEOPEMBbI JIAHUMETPUHU; YMEHHE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONEPUPOBAThH
[MOHSATHUSAMM: MHOTOI'PAHHUK, CEYEHNE MHOTOTPAHHUKA,
[TpaBWJIbHBII MHOTOIPaHHUK, IpU3Ma, upamuaa, Gpurypa u
[MOBEPXHOCTh BpallleHUs, IIWINHID, KOHYC, 1ap, cepa, pa3BepTka
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[TOBEPXHOCTH, CEUEHUS KOHYCa U LIWJINHPA, TapajlielIbHbIE OCU
1M OCHOBAHHUIO, CEUYEHHE 111apa, IUIOCKOCTb, KAacatomascs chepsl,
LIMIMHpA, KOHYCA; YMEHUE CTPOUTH CEYEHHE MHOTOTPaHHUKA,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBI ¥ TOBEPXHOCTH BPALLCHHUS,
X C€UYEHUs, B TOM YHCJIE C TIOMOLIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE IPUMEHSTh CBOMCTBA NT€OMETPUUYECKUX QUTYD,
CaMOCTOSITENIbHO (POPMYJIMPOBATH ONPEIEIEHUS U3ydaeMbIX
(buryp, BBIIBUTaTh TUTIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpHUECKUX (hUTyp, 000CHOBBIBATH UIIH OIPOBEPTATh HX;
[YMEHHE TIPOBOJMTD KIacCU(UKAUIO (GUTYP TIO Pa3THUHBIM
[IpU3HAKaM, BBIIOIHITh HEOOXOIMMBbIE JOTIOJHUTEIbHbIE
[IOCTPOCHMS;

- YMETh CBOOOJIHO OIEPUPOBATh MOHATUAMU: TUIOLIA/b (PUTYPBI,
00beM (PUTYpbI, BEIMYMHA YTJIa, PACCTOSHUE OT TOUYKH J10
[JIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMHU, PACCTOSIHUE MEXTY
[JI0CKOCTSIMU, IUIOIIAb Cepbl, MIIO0AaAb TIOBEPXHOCTH
[ paMuibl, IPU3MBI, KOHYCa, IIMJINHIpPA, 00BbeM Ky0a,
[IPSIMOYTOJIBHOTO NapajuleNenunea, TUpaMu/bl, IPU3MBL,
LMIMH]Ipa, KOHYCa, [1apa; YMEHHE HaXOAUTh OTHOLICHHE
00BbEMOB MOAOOHBIX QUTYD;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JABHKEHHE,
MapasiesIbHbIA IePeHOC, CHMMETPHS Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeoOdpazoBaHKe Mo 100U, M0100HbIE
(urypbl; yMeHHE pacro3HaBaTh paBHbIE U MT0JI00HBIE (PUTYPHI, B
TOM UYHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
MCII0JIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXO/IUTh
reoMeTpUUYecKre BEIHUMHBI (JUIMHA, YTOJl, III0Iab, 00beM) pu
[PEIICHNH 3a]1a4 U3 IPYTHX YU4eOHBIX MPEAMETOB U U3 peaabHOU
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PKU3HU;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPINHATHI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCJIO,
pa3oXeHue BEKTOpa 1o 6as3ucy, CKaIsipHOE IPOU3BECHNUE,
BEKTOPHOE IIPOU3BEIICHUE, YTOJI MEXKAY BEKTOPAMHU; YMEHHE
MICII0JIb30BAaTh BEKTOPHBIN ¥ KOOPIMHATHBINA METOJ, ISl PELICHHUS
FEOMETPUUECKUX 3a7a4 U 337a4 APYTrux y4eOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpula 2x2 u 3x3, onpeaenuTenb
MaTpULbl, TEOMETPUYECKUI CMBICII OIIPEIEIUTEINS;

- YMETbh MOJIEJINPOBATh PEAJIbHbIE CUTYALIUU HA SI3bIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KEHHUS, yPABHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIEN0BATh IIOCTPOCHHBIE
MOJI€JIN C UCIIOJIb30BaHUEM alllapara ajareopsl,
MHTEPIPETUPOBATH MOJIYYEHHBIN PE3YyJIbTaT; CTPOUTH
MaTeMaTHYeCKUE MOJIETH C TIOMOILIBI0 TEOMETPUUYECKUX MOHATUI
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMM NTPAKTUYECKHUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[1OJIy4E€HHBIN pe3ynbTar; pelaTh NPUKIagHbIe 3aaun
CpEICTBAaMU MaTeMAaTUYECKOT0 aHAJIN3a, B TOM YHCJIE COLUAIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATh MOAXOSAIIMN METOJT AJIs pEIlIeHUs 3a/1a4H;
[MOHMMaHHWE 3HAYMMOCTH MaTEMATUKH B U3yUYEHUH NIPUPOIHBIX U
00IIECTBEHHBIX IIPOIIECCOB U SIBJICHUHN; YMEHHE paclo3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MATEMATHKHN B HCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U

MHPOBOM MaTEMaTUYECKON HAyKH
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OK 02 Mcnonb3oBaTh
COBpEMEHHBIC CPEIICTBA
[TOMCKA, aHaIu3a U
MHTEpIpeTali HH(HOPMAIIUH,
1 “H(GOPMAITMOHHBIC
TEXHOJIOIMH ISl BBIITOTHEHUS
3aj1a4 MpodecCHoHAIbHON
TesITeIbHOCTH

B 001acTi IEHHOCTH HAYYHOTO MO3HAHUS:
MHPOBO33pPEHUS,
YPOBHIO

-copMUPOBAHHOCTH
COOTBETCTBYIOLIETO COBPEMECHHOMY
pPa3BUTHS HAayKH W OOIIECTBEHHOM MPAKTHKH,
OCHOBaHHOT'O Jajore KYJIBTYD,

CHOCO6CTBYIOH_I6FO OCO3HAaHHUK CBOCro MeECTa B

Ha

[TOJIMKYJIBTYPHOM MHPE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM WU YHMTATEIbCKOM]
KYyJIbTYpbl KakK CpEICTBAa B3aWUMOJICHCTBHUS MEKIY)|
ITFOIbMHU U TIO3HAHUSI MUPA;

- OCO3HaHHE IIEHHOCTH HAYYHOW JEATEIIbHOCTH,

FOTOBHOCTb OCYILIECTBIIATD IPOCKTHYI0 |
1ICCIIEI0BATENBCKYIO JI€ATEIbHOCTh MHANBUYAIbHO
1 B rpyIIe.

OBnaneHune YHHUBEpCAIbHBIMU yueOHBIMU

I[I03HaBaTCJIbHBIMU HeﬁCTBHﬂMHZ

B) paboTa ¢ HHpopMaIei:

- BJIAACTb HaBBbIKaMHW ITOJYUCHUA I/IH(i)OpMaHI/II/I n3|
MCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATECIIBHO|
OCYILECTBIIATh MOUCK, AHAIMU3, CHUCTEMATU3ALUI0 U
MHTEepIpeTaluio MHPOPMAIUK PAa3IUYHbIX BUJOB U
(dbopM npencTaBIeHUS;

- CO3/1aBaTh TEKCTbl B pa3lWYHBIX (opMaTax cC
y4eToM Ha3HaueHuss HHQOpMamuu U  LEeNeBOH
ayIUTOPHUH,

MMPCACTABICHUA U BU3YyaJIN3alluH;

BbIOMpasT  ONTUMAJbHYIO

OLICHUBATh JOCTOBCPHOCTD,

c€c

JIETUTUMHOCTH|

H(popManuy, COOTBETCTBHUE

dbopMyHCIIONB30BaTh

- YMETh OIEPHPOBATH MOHATHSAMHU: palOHATbHAs (YHKIHS,
byHKIWHS, byHKIWHS,
morapudmMuueckas (QyHKUIUS, TPUTOHOMETPHYECKUE (DYyHKIUH,

[IOKa3aTeabHas CTEIIEHHAs
oOpaTHble (YHKLMH; YMEHHE CTPOMTh TIpapUKd H3YUYCHHBIX
(yHKIMH, UCHOJIB30BATh IpadUKU NMPU HU3YHYEHUHM HPOLIECCOB U
3aBUCUMOCTEH, IpH peleHuH 3aJad U3 Jpyrux y4deOHbIX
[IpEeIMETOB U 33734 U3 PEalbHOM JKU3HU; BbIpaXkaTh (opMyIaMu
3aBUCUMOCTH MEXIY BEJINYNHAMU;

- YMETb OIIEpUPOBATh MOHATHAMU: TOXKIECTBO, TOKIECCTBEHHOE
peoOpa3oBaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHUH]
PaBHOCHUJIBHOCTb yPaBHEHUH,

1 HCPABCHCTB, HCPAaBCHCTB U

CUCTEM, pallliOHaJbHbIC,
norapudmuueckue,

YPAaBHCHUA, HCPABCHCTBA U CUCTCMBI; YMCTh PCHIATh YPABHCHMH,

HppallMOHAJIBHBIC, I1O0KA3aTCJIbHBIC,

CTEIICHHBIE, TPUTOHOMETPUUECKHUE
HEpaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX ITPUEMOB;
[p€lIaTh YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IApaMCTpPOM;
IMMPUMCHATh YPABHCHUA, HCPABCHCTBA, X CUCTEMbI JIJI PCIICHUS
MATEMAaTUUCCKHUX 3aaa4 U 3a1a4 U3 pas3IMYHbIX obOnacrei HAayKH1 Y
[PE€ATTbHOM KU3HU;

- yMEeThb CBOOOJHO ONEPUPOBATH
[apajyiebHbId  TIEPEHOC,
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOA0OMs, TOJ00HBIE
(UTypBl; YMETh paclo3HaBaTh PaBHbIE U MOJOOHBIE (UTYPHI, B
TOM 4YHUCJIE B NPUPOJE, apXUTEKTYpE; YMETh
reOMETPUYECKHUE

HNOHATHUAMU. JIBUKCHUC,

CUMMCTpUSA Ha TIINIOCKOCTH W B

UCKYCCTBE,
OTHONICHUS,  HAXOAUTh
reoMeTpUUYecKre BEIUUUHBI (AJIMHA, Yrod, IUIouaab, 00beM) MpH

pEIIeHNN 3a7a4d U3 JIPYruX Y4eOHBIX MPEIMETOB U U3 pealibHO

IIpaBOBBIM  HPKU3HU
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MOpaIbHO-ITUYECKUM HOpPMaM;
- HCIIOJIb30BaTh CpeAcTBa HH(GOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOIMHl B  pELICHUH|
KOI'HUTHBHBIX, KOMMYHHKaTHBHBIX u
OpPraHU3allMOHHBIX  3aJjad €  COOJIIOJICHHEM
TpeOOBAHUN 3PrOHOMHUKH, TEXHUKH O€30IacHOCTH,
[MTUEHBI, pecypcocOepelkeHusl, MpaBOBBIX U

DTHYECKMX  HOPM, HOpPM  MH(OPMALMOHHON
0e30IMacHOCTH;

- BJIAJICTb HABBIKAMH pPaCIIO3HABAHUA W 3allUThI
nH(pOopManuy, 0e30IacHOCTH

JIMYHOCTH

MH(POPMaIIMOHHON

OK 03 IInanuposats u
[peaTM30BbIBATh COOCTBEHHOE
pogeCCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peIIPUHIMATENbCKYIO

eI TeTbHOCTD B
npodeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(brHAHCOBOW IT'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsx

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

-- c(hOpMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS,
PTUYECKOTO TTOBEJICHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIMI0 U MPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHOA
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTOHYUBOTO OYyTIyIIEro;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJIUTEISIM U
(WM) OIpyrUM 4iI€HaM CeMbH, CO3JaHHUI0 CEMbU HQ|
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPATULUSMHU
HaponoB Poccuu;

OBnazieHue  YHHUBEPCAIBHBIMU  PETYISTUBHBIMHY|
TeVCTBUSIMMU:

a) CaMOOpranu3anus:

- YMETb OIIEpUPOBATH MOHATUSAMU: paluoHaIbHbIE,
MppaLMOHAIIbHEIE, [I0Ka3aTeIIbHbIE, CTEIICHHEIE,
nmorapu@muyueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, X CHCTEMBI;
- yMETh ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEUYCHHE]

MHOTOTpaHHHUKa, KyO, mapaienenunen, MOpu3Ma, HpPaMUa,
(urypa 1 MoBepxHOCTb BpallleHus, IMINHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTypbl BpallleHHs, IUIOCKOCTh, Kacaroulascs cgepsl,
[MINHApA, KOHYCA, IMJIOIIAb NOBEPXHOCTH MUPAMU/IbI, PU3MBI,
wiomanas  chepsl, oO0beM  KyOa,

nupaMubl,

KOHYCA, nuiIMHAapa,

[PSIMOYTOJIBHOTO  MapaJilesienunena, MIPU3MBI,
LMIMH]Ipa, KOHYyCa, I1apa; YMEeHUEe n300paxaTb MHOTOIPaHHUKH U
[MOBEPXHOCTU BpALIEHUS, UX CEUEHUS OT PYyKH, C IOMOILBIO
UepTEKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMETh
[pacro3HaBaTh CHMMETPUIO B MMPOCTPAHCTBE; YMETh Paclo3HaBaTh

IIPpaBUJILHBIC MHOTOTPAHHUKU;
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- CaMOCTOATCIIbHO OCYUICCTBIIATH IMO3HABATCIILHYIO[-

poOJeMbl C Y4EeTOM HMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[IMPOKON JPYIUIMH B Pa3HBIX OOJNACTSIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa3oBaTENIbHBIM U
KyJbTYPHBII YPOBEHbD;

0) CAMOKOHTPOJIb:

MCTIOJIb30BAaTh MpPUEMBbl pedIeKCHU s OLEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHMUS;

- yYMETh OLIEHUBaTh PHUCKHU M CBOEBPEMEHHO
[IPUHUMATDH PEIIECHUS 10 UX CHUKEHHIO;

B) SMOLMOHAJIbHBIM HHTEIJIEKT, MPEANOoIararuuii
c(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALMH, BKIIOYAIOIIENH CTPEMIIEHUE
K JOCTHMKEHMIO LEIM U YCIeXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHHUE JI€HCTBOBATh, UCXOIA W3
CBOMX BO3MOKHOCTEW;

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATH
AMOIIMOHAIBHOE COCTOSIHUE JPYTHX, YUUTHIBATH €r0
[IpY OCYIIECTBIEHUN KOMMYHHMKAI[UH, CIOCOOHOCTD

K COUYBCTBUIO U COINCPCIKUBAHUIO,

O6p330B3TCJ'IBHOI>i ACATCIIBHOCTH MW JKU3HCHHBIX|BEKTOPOB,
CUTyalUsiIX; [TIOMOIIBbIO HU3YYCHHBIX (bOpMy.]'I KOOpAWHATBI CCPCANHBI OTPC3Ka,

YMETb ONEpPUPOBATH IOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMA
NesITeIbHOCTh, BBIABIATH NPOOJIEMBI, CTaBUTh HKOOPAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
(bopMyIupoBaTh COOCTBEHHBIE 3aa4un BICKAJIIPHOE TIPOM3BEICHHME, YIOJ MEXAY BEKTOpaMH, CyMMa|

IMPOU3BCACHUC BCKTOpa HaA 4YHCIO, HAXOJUTh C

- CaMOCTOATCIBHO COCTaBJIATh IJIaH PEHICHUAPACCTOAHUE MCKIY ABYMS TOUKaMHU
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- COLIMAJIBHBIX HaBBIKOB, BKJIIOYAaOIIUX]

CIIOCOOHOCTh BBICTpAaUBaTh OTHOIICHUS C JIPYTHMH
ITFOBMH,  3a00THTHCH,

MPOABJIATH  HHTCPEC U

pasperiats KOHGIUKTHI

OK 04 DddexTrnBHO
B3aMMO/ICHICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4eOHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHMBEPCATIbHBIMU KOMMYHUKATHBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- T[OHMMAaTb M HCHOJIB30BATh IPEUMYLIECTBY
KOMaHIHOW U UHJIMBUyaJIbHOU paboThI;

- NPUHUMATHh [EJIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHHUPOBATH JEUCTBUSA IO
e JOCTIIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacIpeiesATh POJIM C YYETOM MHEHUM YYaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBUAX]

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCT C  HCIOJB30BaHHEM TpapUUyeCcKUX METOJIOB;
MPUMEHITh (OPMYJIbI CIIOKEHHUS U YMHOXKEHHS BEpOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyNBl HpHU pPELICHUH 3a]ady;
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIydallHBIMU  BEIWYMHAMH; YyMEHUE IPUBOAUTL IPUMEPHI
MPOSIBJICHUS 3aKOHAa OOJNBIIMX YHCEJ B TNPUPOAHBIX U
OOIECTBEHHBIX SBJICHUSX;

- YMEThb CBOOOJHO ONEpPUPOBATH MOHATHUSAMU: CTENEHb C ILIEJBIM
[IOKa3zaTeyieM, KOPEHb HaTypaJlbHOU

CTCIICHU, CTCIICHb C

[PAlUOHAJIBHBIM  ITOKA3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BCIJ_[CCTBCHHBIM) IIOKa3aTeCjieM, J'IOI‘apI/I(bM qucia, CHHYC,

KOCHHYC U TAHT€HC IPOU3BOJILHOIO YHCIIA;
- yMeTb CBOOOJIHO ONEpHpPOBaTh MOHATUSAMH: rpaduk (QyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOI'O H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GYHKLHUS, KOMIIO3UIMS (YHKUUH, TUHEHHAs (QyHKIMS,
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B3aMOJCHCTBUS;

OCYHIICCTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJCHUE B PA3JIMYHBIX CHTYAIUSX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.
OBjnazeHue  YHUBEPCAIBHBIMH  PETYJSATUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JOICH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHUX JIIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH

IPYToro 4ejioBeKa

KBagpaTU4Has (QyHKUUS, CTerneHHas (QyHKOUS ¢ LeIbIM
MokazaTejieM, TpPUTOHOMETpUYECKHe  (QyHKUUH, O0OpaTHBIE
TPUTOHOMETPUYECKUE byHKIUY, II0Ka3aTeNbHas 51

imorapudmudeckass GyHKIIMU; YMETh CTPOUTH Tpaduku (yHKIIHH,
BBITTOJTHATH IIPe00pa3oBaHus rpadukoB PyHKITHI;

YMETh HCHOJb30BaTh Tpadukd GYHKIMA Ui HU3YyYCHUS]
[POIIECCOB M 3aBUCHMOCTEH NpU PEUICHUU 337ad M3 JAPYTHX

y4eOHBIX TMPEAMETOB U M3 pEAJbHOM KU3HU; BbIPAXKATH

(hopMyJTaMy 3aBHCHMOCTH MEKy BeJTMINHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIHH,
byHKIUH, byHKIHIH,
MOHOTOHHOCTh (DYHKIMH, IKCTpeMyM (yHKIMHU, HauOoubliee u
HavMEHbIIee 3HAYCHUS (YHKIMM Ha TIPOMEKYTKE; YMETH
[IPOBOANTH UCCIIEIOBaHUE (DYHKIINY;

- yMeTb HCIOJb30BaTh CBOMCTBa M Tpapuku (QyHKUUH A7

IICPUOANIHOCTD OrpaHM4YC€HHOCTD

[pEIICHNS] YpaBHEHUI, HEPABEHCTB M 3a7ad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXXECTBA peIIeHUM
YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05 Ocy1iecTBasATh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit denepainmu ¢
ly4eToM ocoOeHHOCTeN
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOT0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLICHUWE K MHUpPY, BKIOYasd
PCTETUKY OBbITa, HAYYHOTO U TEXHHYECKOTO
TBOpPUECTBA, CIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUJIb]
MCKYCCTBa, TPAJAWIMK W TBOPUYECTBO CBOETO U
IPYyTUX  HApOJOB,  OIIyIIATh
BO3/ICHCTBUE UCKYCCTBA;

OMOIIMOHAJIBHOC

- Y6C)KI[6HHOCTB B 3HAYMMOCTH [OJ1 JIHUYHOCTHU H

- yMeTb OINEpPUPOBATH MOHATHAMM: CpeHee apudMeTHUecKoe,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIPETUPOBATD uHpOpMaIHIo,
Ha Juarpammax, Trpadukax,
OTPaXAIOIIYI0 CBOMCTBA peEaJbHBIX MPOLECCOB U  SIBICHUM;

Me/aHa, pa3max,
ucrepcus,
YMEHHE U3BIICKATh,

[pe/cTaBiIeHHY0 B TaOiuIax,

MPEeACTABIAT, MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JUArpamM;

MCCIICA0BAaTh CTAaTHUCTUYCCKHUEC JaHHBIE, B TOM YHUCIE C

[prUMeHEeHHEeM I'paUUECKUX METO/I0B U DJIEKTPOHHBIX CPECTB;
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILIOCKOCTD,

19




00IIecTBa OTEYECTBEHHOTO U MHPOBOTO MCKYCCTBA,
PTHUYECKUX KYJBTYPHBIX TPATUIMNA M HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBa, CTPEMJICHHME TPOSBIATH  KayeCTBa
TBOPUYECKOUN JTMYHOCTH;

OBnazieHue YHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
e CTBUSIMU .

a) oOmeHue:

- OCYIIECCTBIISAITh KOMMYHHUKAIIMM BO BceX cdepax|
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

KOH()JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,,
PaCIIO3HaBaTb

chyauHﬁ U CMAT4aTh KOH(i)J'II/II(TBI;

IMpCAIOCBIIIKH

- Pa3BCpHYTO H JIOTUYHO MH3JIaraTb CBOIO TOYKY]
3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCICTB

[IPOCTPAHCTBO, ABYTPAHHBIA YIOJI, CKPELIMBAIOIIMECS IPSIMBIE,
[1apaJuICIbHOCTD U IEPIECHAUKYJIAPHOCTh IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY IPSIMOU U IUNIOCKOCTBIO, YTOJI
MEXIYy IUIOCKOCTSMH, PAcCTOAHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSSHUE MEXKY IIOCKOCTSAMH;
- YMETb UCIOJIb30BATh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl Y
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHUBAaTh pa3Mepbl 00BEKTOB
OKPY’KaOILEero MUpa

OK 06 ITposiBnsTh
rpa)x1aHCKO-TAaTPUOTHUECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
VIeTOM rapMOHHU3AIAN
MEKHAITHOHAIBHEIX U
MEXKPEITUTHO3HBIX OTHOIICHHH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHWE  OOy4aloUIUMHUCS  POCCHICKON
Pa’KIaHCKOU UJIEHTUYHOCTH;

LEJICHAIIPABJIICHHOE  PAa3BUTHE
[MO3ULIMM  JIMYHOCTM  HAa  OCHOBE

HPAaBCTBEHHBIX LIEHHOCTEW HaponaoB Pocculickon

BHYTPEHHEH
ZyXOBHO-
Denepanuu, u

HCTOPUUCCKUX HaITMOHAJIbHO-

KyJIbTYPHBIX Tpaauiuii, (GOpMHUPOBaHHE CHCTEMB]

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYIIIHOHHOTO MHPOBO33PEHH,
[MPaBOCO3HAHUS, JKOJIOTUYECKON KYJIBTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MIOHATHIMU: IPSIMOYTOJIBHASI CHCTEMA
KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOILBIO N3YUYEHHBIX (POPMYJIT KOOPJUHATHI CEPEIMHbI OTPE3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKAMU;

-yMeTh BbIOMpATh MOAXOAAIIUN H3yUEeHHBI METOJT JAJIsl PEeLIeHUs
3a/1a4yM, paclio3HaBaTh MaTeMaTH4ecKue (PakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHUE IPUBOJIUTH IIPUMEPBI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYUMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPS/IKA;

-  [OPUHIATHE  TPAJAIMOHHBIX
001IIeUeIOBEUEeCKUX TYMAaHUCTUYECKUX U
TIEMOKPATUYECKUX IIEHHOCTEH;

HanlMOHAJIbHBIX,

- T'OTOBHOCTb IMPOTHUBOCTOATH naco0JIOrnu

DKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouwu,
NIMCKPUMHUHAIIMKM 110 COLMAJIBHBIM, PEIUTHO3HBIM,
[PacoOBBIM, HAIITMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro o0IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHu3alMu U JETCKO-FOHOIIECKUX OpraHU3alusix;
- YMEHHE B3aUMOJEWCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMHU B COOTBETCTBHM C UX (DYHKIHSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTApHOM M BOJIOHTEPCKOH|
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTH Itepen PoauHou,
FOpJIOCTH 33 CBOM Kpai, CBOIO PoauHy, CBOil A3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IponuIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHHUEC K TOCYydapCTBCHHBIM

MaTeMaTHYECKOU HAYKH.

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIM OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTD CIyYaiHOTO COOBITHS; YMETh BBIYUCISTH)
BEPOATHOCTb  C rpadu4ecKux
[IPUMEHATh (OPMYJIbI CIIOKEHHS M YMHOXEHHS BEpOSATHOCTEH,
KOMOMHATOpHbIE (akTbl M (OpMyJBl HpHU pPELICHUH 3a]ad;

HCITI0JIB30BaHHUEM METOJOB,

OLCHUBATL BCPOATHOCTU PCAJIbHBIX CO6LITHI>1; 3HAaKOMCTBO CO

CJIy‘{af/iHI)IMI/I BCIIMUHUHAMMU, YMCHHUC TNIPUBOAUTL IMPUMCPL]

IIPOABJICHUA  3aKOHaA OOJBIINX YHCEI B MNpUPOAHBIX H

OOIIIECTBEHHBIX SIBJICHUSIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPHUPOJHOMY]
HaclIeAul0, NaMATHHUKAM, TpagulusM HapolOB
Poccun, noctmkenusm Poccun B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYAE;

- ujieliHas yOexXIeHHOCTh, TOTOBHOCTh K CITYKEHUIO
n 3ammre OtedecTBa, OTBETCTBEHHOCTb 3a €r0
Cyas0y;

OCBOEHHBIE  OOYy4YalOIIMMHUCA  MEXKIIPEAMETHBIE
MOHATHSI M YHHUBEpPCAIbHbIE YyueOHbIE JEHCTBUS

(peFYHﬂTI/IBHI)IG, IIO3HABAaTCJIIbHBIC,
KOMMYHI/IKaTI/IBHI)IG);
- CIIOCOOHOCTD Hux HCIIOJIBb30BaHUA B|

[M03HABATECJILHOM M COUMAJIBHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIECHUIO y4eOHO JE€ATEIbHOCTH,
OpraHu3aliy  y4eOHOTrO  COTPpYyAHHYECTBA  C
MearorndyeCKUMH padOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHIUBU Ty ATbHOU
00pa30BaTeNbHON TPACKTOPHUH;

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENLCKON, IPOEKTHON U COLMAIIBHOU

eI TEIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKaroLIei
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSTH 3HAHUSI 00
M3MEHEHUHU KIIuMarTa,
[IPUHIUITBI OEPEXKIINBOTO

- HE MpUHUMATh JEHUCTBUS, NPUHOCSIINE Bpea
OKpYKaroIlei cpese;

- yMeTb IPOTHO3UPOBaTh  HEOJIAronpUsTHbIE
DKOJIOTUYECKHE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
e CTBHM, MPEAOTBPAILATh UX;

- pacIIMpUTh OMNBIT AEATEIBHOCTU HKOJIOIMUYECKOMH|

- YMEThb ONEpUpOBaThb NOHATUSIMU: (QYHKIUS, HENpPepbIBHAS
(GyHKIUS, T[pPOM3BOJHAs,  IEpBOOOpa3Has,  OMpEEsICHHBIH
MHTErpal; yMeTb HaxXOJUTh IPOU3BOJHBIE AJIEMEHTApPHBIX
(yHKIUH, UCHOJb3ysl CIpPaBOYHbIE MaTepuaibl; HUCCIENIOBaTh B
[pOCTEHIINX CiIydasX (PyHKIMH Ha MOHOTOHHOCTb, HAXOIWTh
HauOoNbIIMEe M HAMMEHbIIME 3HAueHUs (YHKIMA; CTPOUTH
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[IPOU3BO/ICTBA, () (HEKTUBHO
NICHCTBOBATh B UPE3BbIYaHbIX
CUTYaLUsAX

HAIPaBJIEHHOCTH;

- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI C
YU4ETOM aHajiu3a HUMEIOUIMXCS MAaTepUabHBIX M|
HEMaTepUaIbHBIX PECYPCOB;
OCYILECTBIISATh  LI€JICHAIIPaBJICHHBIN
[epeHoca CpesCTB CrocoboB  JeHCTBUS
podeccnoHanbHyI0 Cpemy;

ITOHUCK]
u B|
- YMCTb ICPCHOCUTL 3HAHUA B IO3HABATCIIBHYIO U
IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- [pcjiaraTb HOBBIC IPOCKTHI, OLUCHUBATH HJACH C
IMO3UIIUKU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘-IeCKOf/'I

BHAYUMOCTH,
- JaBaTb OLCHKY HOBbBIM CUTyallUAM, BHOCHUTDH
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATh

COOTBCTCTBUEC PE3YJIbTATOB LCIIAM

rpaduKd  MHOTOWICHOB  C  KCIIOJIb30BAaHHEM  ammapara
MaTeMaTHYECKOr0 aHalau3a; MPUMEHSATh IPOU3BOJHYI IIpU
pelIeHuy  3aJad Ha  JBWJKCHHME,  pellaTb  NPAKTHKO-

OPMEHTHPOBAHHBIC 3a7ayd Ha HaWOONBIIME ¥ HAWMEHBIINE
3HAYEHHs, Ha HAXOXJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIIEpUPOBATH MOHATHSIMHU: JIBH)KEHHE B IPOCTPAHCTBE,
0J00HbIe (DUTYpPBI B NPOCTPAHCTBE; MCHOJIB30BAaTh OTHOIICHUE
[UTOIIaZed TOBEPXHOCTEH W 00BEMOB MOAOOHBIX (uryp mpu
[pEILICHIH 3a]1a4;

- YMCTb BBIYUCIIATH I'COMCTPUYCCKHUEC BCIIMYUHBI (IIJII/IHa, yrodi,
[UI0IIa/1b, 00BEM, TUIOIIAAb TIOBEPXHOCTH ), HCIIOIB3YS H3YUCHHBIC
(bOpPMYJIIBI M METO/IBI

[1K 2.1 ITpousBoanTH
TeXHHUYECKOe 00CITy)KHBaHUE U
TUAarHOCTUKY MPOMBIIIJIEHHOTO
(TEXHOJIOTUYECKOTO)
000pyI0BaHUS B MPOIECCE
PKCIUTyaTalliu B COOTBETCTBUU
C TEXHUYECKOMN
ITOKYMEHTaLUEN

-c(OpMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM M OOUIECTBEHHOM TpPAKTUKH,
OCHOBaHHOTO Ha Jiasnore KYJIBTYP,

CIIOCOOCTBYIOIIETO OCO3HAaHHMIO CBOEr0 MeECTa B
[OJIUKYJIBTYPHOM MHUPE;

YMETh TNEPEHOCUTh 3HAaHWS B IMO3HABATEIbHYIO U
IMIPAKTUYCCKYIO o0acTu KHU3HCICATCIIbHOCTH,

- MpejiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WUJIEU C
MMO3UIINKW HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘—IeCKOfI
3HAYMMOCTH;

- BJIQJICTh HaBBIKAMH Y4eOHO-HCCIIEOBATEIHCKON U
[IPOEKTHOM JESITeNIbHOCTH, HaBbIKAMU pa3pelIeHUs!
po0iem;

YMETH pCIIaTh TCKCTOBBIC 3aa4X Pa3HbIX TUIIOB (B TOM 4YHCJIEC Ha
IMIPOLCHTHI, JOJH KU YaCTHU, HA ABUIKCHUC, pa60Ty, CTOUMOCTDH
TOBApOB U YCIYT, HAJIOTH, 331a4u U3 00JacTH yIpaBICHUS
ITUYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISITh BHIPAYKEHUS,
YpaBHEHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33]1a4H,
MCCIeA0BaTh MOJYYEHHOE PEIICHUE U OLICHUBATh
[PaBa0NOI00HOCTh Pe3yIbTaTOB;

- YMETb ONEPUPOBATH MOHATHIMU: CpeIHEE apu(hMETHIECKOE,
MearaHa, HanOoJIbIliee 1 HauMEHbIIee 3HAUYCHHUS, Pa3Max,
crepcusi, CTaHJapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeTh
M3BJIEKaTh, MHTEPIIPETUPOBATh HH(POPMAIINIO, TPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, OTpakarollyr CBOMCTBA
[pEATbHBIX MTPOLIECCOB U SBIICHUH; MPECTABIATH HH(OPMAILIUIO C

- BBI6I/IpaTB TCMATUKyY W MCTOJbl COBMCCTHBIX]
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NMeiicTBU ¢ y4eroM  OOIIMX  HHTEPECOB H
BO3MOX>KHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

- KOOPIMHUPOBAThH U BBIIOJHATH Pa0OTY B YCIIOBUSX|
[pEabHOrO, BUPTYAJbHOIO M KOMOWMHUPOBAHHOI'O
B3aMOJCHCTBUS;

[TOMOIIBIO TaOJIHII U IUarpaMM; UCCIIEI0BATh CTATHCTUYECKHE
[TaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM IpaUuecKuX METO0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEpPUPOBATh NOHATHUSAMHU: CITyYaiHBIN OIBIT U CITy4aiiHOe
COOBITHE, BEPOSITHOCTH CITy4aifHOTO COOBITHS; YMEHHE BHIYUCIIATD
BEPOSITHOCTH € MCIIOJIb30BAHUEM IPaMUECKIX METOIOB;
[IPUMEHATH (POPMYJIBI CI0KEHHS 1 YMHO)KEHHS BEPOSITHOCTEH,
KOMOWHATOpHBIE (DaKThI U (POPMYJIBI IPU PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIlydailHBIMHU BETMYMHAMH;, YMEHUE TIPUBOIUTH IPHUMEPHI
[IPOSIBJICHHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX
OOILECTBEHHBIX SBICHUSAX.

[1K3.2.Pa3pabaTeiBaTh
TEXHOJIOTUIECKYIO
TOKYMEHTAIUIO IS
[TPOBEICHUS TUTAHOBBIX U
HEITAHOBBIX PEMOHTOB
[TPOMBIIIIJICHHOTO
(TEXHOJIOTUYECKOTO)
000pyTOBaHUS.

- pa3pabaThiBaTh IUIAH pELIEHUS MPOOJIEMBI C
Y4eTOM aHajlu3a HMEIOLIUXCS MaTepHallbHBIX U]
HEeMaTepUaIbHBIX PECYPCOB;

- aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PpELICHUS]
3alayd Pe3yNbTaThl, KPUTUYECKU OIEHUBATh WX
TOCTOBEPHOCTb, IPOrHO3MPOBATh H3MEHEHHE B
HOBBIX YCIIOBUSX;

- BHOCUTb KOPPEKTUBBI B JESITENBbHOCTb, OI[CHUBATh
COOTBETCTBHE PE3YJIbTATOB  LEJISAM, OLCHUBATh
[PUCKHU MOCIIEACTBUM NESTENbHOCTH;

YMCETh OIICpUPOBATH IMOHATHUAMH: MHOI'OTPAHHUK, CCYCHHC

MHOTOTpaHHHMKa, KyO, Mapajuienenunesa, NOpu3Ma, NOUpaMuja,
(urypa u nmoBepxXHOCTh BpALICHUS, IWINHJIP, KOHYC, I1ap, cdepa,
ceyeHUs: (UTYpBI BpaIlleHHs, TJIOCKOCTh, Kacaromiascs cgepsl,
MUJIMHAPA, KOHYCa, IIOIIaAb IMOBEPXHOCTU MHUPaAMUbI, IIPHU3MBI,
cdepsl,

nupamMuabl,

KOHYycCa, o0beM  KyOa,

[TPSIMOYTOJIBHOTO

nuiIMHAapa, miomanab

napajuieienunesa, IIPU3MBI,
[MIMHApA, KOHYCa, I1apa; yMEHHe n300pakaTh MHOTOTPaHHUKU U
[IOBEPXHOCTH BpALICHUSA, UX CEUYEHHUS OT PYKH, C IIOMOLIBIO
UEPTEKHBIX HMHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB; YMEThH
[paCIIO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH

IIPaBHUJIBHBIC MHOTOTPaHHUKH;

[1K 4.1. OcyuiecTBasTh cO0p
TaHHBIX O OTPEOHOCTSIX
[IPOM3BOJICTBA B 3arOTOBKAX,

- p8.3pa6aTBIBaTB IUIaH PpCHICHUA Hp06J'IeMBI C
Y4ETOM aHa/IM3a HMCIOIHUXCA MaTCpHUAIbHBIX U

- YMCTHb OICPUPOBATH IMOHATHAMU: ABUKCHUC B IPOCTPAHCTBC,
HO,I[06HLIC (I)I/Il“ypBI B MNPOCTPAHCTBEC, UCIOJIB30BATh OTHOLIICHUC

HEeMaTepUaIbHbIX PECYPCOB;
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3AMMACHBIX YaCTAX, paCXOJHBIX
MaTCpHraiax.

- AHaJIM3UpPOBATh IMOJYYCHHBIC B XOIC PCHICHUSA
3aga4yn peE3YIbTaThbl, KPUTHUYCCKH OLCHHUBATHL HX
JIOCTOBCPHOCTb, IMPOrHO3UPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUAX;

- BHOCUTHb KOPPCKTHUBLI B ACATCIbHOCTb, OLICHUBATDH
COOTBECTCTBHUEC pPE3YIBTATOB ILECIAM, OLCHUBATH
[PUCKU HOCJICI[CTBI/Iﬁ ACATCIIBHOCTH,

[UIOIIaeli MOBEPXHOCTEH W 00BEMOB MOAOOHBIX (uryp mnpu
[peILICHUH 3a/]a4;

- YMCTL BBIYUCIIATH I'COMCTPUUCCKHUEC BCIMYUHBI (IIHI/IHa, yroi,
[I011a]1h, 00BEM, TUIOIIAb IOBEPXHOCTH ), HCIIOIB3YsI H3YYCHHBIC
(hOpMYJIBI B METOTBI

YMETh ~ ONEpPUpPOBATh MMOHATUSMHU: MHOTOTPAaHHUK, CCUCHHE
MHOTOTpaHHHMKa, KyO, mapaiesienunen, Opu3Ma, UpaMua,
(burypa v MoBEpXHOCTH BpAIICHUs, IMIIMHAP, KOHYC, map, cepa,
ceueHHst (UTYpBI BpalleHHs, IUIOCKOCTh, Kacaromasics cdepsl,
HUJIMHAPA, KOHYCa, IUIOIIaAb IMOBECPXHOCTU IMHUPAMUABI, ITPU3MBI,
KOHyca, [WIUHApa, Iuiomans  chepel, o0beM  KyOa,
[PSIMOYTOJIBHOTO  MMapauIeJICIUIeia, MHPAMHIbI,  TPU3MBI,
[WINHPA, KOHYCA, [Iapa; YMEHHE U300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTH BpAIlICHUS, MX CEYCHUS OT PYKH, C IOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEJICTB; YMETh
[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETh PAacliO3HABATh
IIPaBHUJILHBIC MHOTOTPaHHUKH;
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2. CTpyKTypa H coaepxkaHue o0ueodpa3oBaTeIbHOM IUCIUILIMHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Bua yueOHoi# padoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHOM NPOrPaAaMMBbI AMCHHUILIMHBI 280

B T.4.

OcHoOBHOe coJiep:KaHue 266

B 1.4.B popMe NpaKTHYECKON NOATOTOBKH 56

TEOPETUYECKOE 00yUeHUE 172

MPAKTUYECKUE 3aHATUS 38

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COAEP:KAHUE (ComepKaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TEOPETHYECKOE 00yUeHUE

MPAKTHUECKUE 3aHATUSA 56

Koncyabranuu 10

IIpome:kyTouHasi aTTecTanus (IK3aMeH) 4

26




2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

B Tom uncie

dopmupyem
Copnepxxanue yueOHOro marepuasia (0CHOBHOe M NpogecCHOHAIBHO- Oo0nbe B popme
HanmenoBanme pa3nesioB . ble
OPHEHTHPOBAHHOE), JA00PATOPHbIE U MPAKTHYECKHE 3aAHATHS, TPUKJIATHOM M NPaKTHYECK
U TeM . KOMIIeTeHIH
MOAYJb (IPH HAJIMYMH) 4acoB oii "
NMOAr0OTOBKH
1 2 3 4
OcHoOBHOe coiep:KaHue
Pasnen 1. IloBTopeHme 16
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprkanue yueOHOro Matepuana
Lenb u 3a1auM | bazoBple 3HAHUS W yMEHHS 1O MaTreMaThke B MpodecCHOHAIbHOH U B
MaTeMaTUKU IIPHU | TIOBCETHEBHOM JESATEIBHOCTH.
OCBOCHMH CIELUANBHOCTH | KoMOMHUPOBAHHOE 3aHITHE 2
Tema 1.2 Coneprkanue yueOHOro MaTepuana
Yucna u BBIYMCIICHUS. I[eﬁCTBHﬂ Haa MOJIOXKXUTCIIBHBIMUA U OTPULIATCIbHBIMU YU CIIaMU, OOBIKHOBEHHBLIMH U OK-OI’ OK-
Bripaxxenus U | TECATUYHBIMU APOOSIMHU. 02, OK-03,
npeoOpa3oBaHus JeiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIIEHHOTO YMHOKEHHS. 2 OK-04, OK-
KomOuHMpoBaHHOE 3aHATHE 05, OK-06,
Tema 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue OK-07
['eomeTpus Ha IUIOCKOCTH | NPUKJIAJHOTO MOAYJIST) IIK2.1
Bunpl niockux ¢Guryp v ux miomass.
[IpakTUKO-OpUEHTUPOBAHHBIC 33/1aUl B KypCe T€OMETPUH Ha TIIOCKOCTH 2 2
[IpakTuueckoe 3aHsTHE
Tema 1.4 Coneprkanne yueOHOTo MaTepuana
ITponienTHeIe BeuMCHeHus | [IpocThie MPOLEHTHI, pa3Hble CIIOCOOBI MX BhIYHCICHHS. CI0KHBIE TPOIICHTHI
[IpakTuueckoe 3aHsTHE 4
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Tema 1.5
VYpaBHEHHUs U HEPABEHCTBA

Copepxanne yaeOHOT0O MaTepuaa

JluneitHble, KBaApaTHBIC, NPOOHO-TMHEHHBIC YPaBHEHUS U HEPABEHCTBA

[IpakTuueckoe 3aHsTHE 2
Tema 1.6 Coneprkanue yueOHOro MaTepuasa
Cucrempl ypaBHeHMH " | CriocoOBI pelIeHUS CHCTEM JIMHCWHBIX ypaBHeHUH. [ToHsTus: marpuma 2x2 u 3x3,
HEPaBEHCTB onpeaenutens Mmarpuipl. Metog I'aycca. CucreMbl HEJIMHEHHBIX YpaBHEHUH. 2
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3anstue
Tema 1.7 Coneprkanue yueOHOro MaTepuasa
BxoaHoii KOHTPOJIb Boruncnenuss u npeoOpa3oBaHusa. YpaBHEHHUS U HEpaBEeHCTBA. [eomeTpusi Ha
TUIOCKOCTH 2
KonTponpsHas padora
Paznen 2 Ilpsimble m 14
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copepxanue yueOHOro MaTrepuana
OcHoBHbIE nousaTus | [Ipeqmer crepeomerpun. OCHOBHBIE TIOHATHSA (TOYKa, MpsMas, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpancTBo).  OCHOBHBIE  akCHMOMBI  cTepeoMmerpuu.  llepecekaromuecs, 2
PacnionoxkeHne mnpsAMBIX M | apajuiebHbIe W CKpelIMBaromuecs mpsiMble. [Ipu3Hak ©W  CBOMCTBO
IJIOCKOCTEM CKpenuBaImuxcs npsMbix. OCHOBHBIC TPOCTPAHCTBEHHBIC (DUTYPHI.
KomOunmnpoBaHHoe 3aHATHE ?)I3<-OOII,{ %E-
Tema 2.2. Coneprxanue yueOHOro MaTepuaia (’)K-O-7 '
[MapamnensHocts npsameixX, | [lapamnensHble npsmas u 1wiockocTs. Ompenenenue. Ilpusnak. CsoiicTBa (c K2 1
OpssMOM M IUIOCKOCTH, | mokaszareiabcTBoM). [lapamnensabie miuockoctu. Onpenenenue. [Tpusnak. CBoiicTBa
IIJIOCKOCTEN (c nokazatenbcTBOM). TeTpasap u ero snemeHThl. [lapamienenumnen u ero
3nemMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX T'PaHEW M JUaroHaJel MapasulelenuIe/a. 2
[Toctpoenue ceuenuii. Pemienne 3amay.
KomOunupoBanHoe 3aHstue
Tema 2.3. Coneprxanue yueOHOTo MaTepuana
[lepnieHIUKYIAPHOCTD [lepnienaukynsipusie npsMble. llapamnenbHble NpsMble, NEPHEHAUKYISPHBIE K

MPSIMBIX, IPSIMOM U

miockoctr.  [Ipu3Hak  NEpHNEeHAMKYISIPHOCTH  OPSIMOM M IUIOCKOCTH.
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ILIOCKOCTH, INIOCKOCTEM

JoxasarensctBo. Ilepnenaukynsap u HakiIoOHHasA. llepneHauKyIspHBIE IIOCKOCTH.
[Ipu3Hak nepnesauKyIsIpHOCTH IJIOCKOCTEN. [Joka3arenbeTBo.

Paccrostnus B mpocTpaHcTBE 2
Komb6unupoBanHoe 3ansatue
Tema 2.4. Coneprkanue yaeOHOro MaTepuaia
Teopema 0 Tpex Teopema o Tpex mneprneHAuKyIspax. Jloka3arenbCTBO. YTON MEXIy HOPSIMOM U
TICPHCHANKYIApax IJIOCKOCTBIO. YTOJI MEX/1y INIOCKOCTSMHU 2
KomOunupoBanHoe 3anstue
Tema 2.5. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJep;kaHue (conepxkaHnue
[TapannensHsie, NMPUKJIATHOTO MOIYJISA)
MIePIEeHIUKYIISIPHBIE, AkcuoMbl  crepeoMeTpud. llepneHANKYISIpHOCT, HPSAMOW U TUIOCKOCTH,
CKPEILMBAIOIINECS NIPSAMBIE | MAPAIICIBHOCTh JIBYX MPSIMBIX, NEepHEHIUKYIAPHBIX TUIOCKOCTH, 4
NEPIEeHIUKYISIPHOCTD MIIOCKOCTEH
[IpakTrueckoe 3aHsaTHE
Tema 2.6. Coneprkanue yueOHOro MaTepuana
Pemenue 3anay. IIpsmelie v | PacnionoskeHue mpsMbIX U IUIOCKOCTEH B mpocTpaHcTBe. [lepneHAuKyIsIpHOCTh U
IJIOCKOCTH B | MapajuIeIbHOCTh MPSMBIX U MIIOCKOCTEN. CKpelMBaromuecs npsmbie
IIPOCTPAHCTBE KonTponbnas pabota 2
Paznen 3. Koopaunarsl u 14
BEKTOPBI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa OK-02, OK-
JlekapTOBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATBI B MpocTpaHcTBe. lIpocreiiimiue 3amaun B KOOpAUHATaX. 03, OK-04,
npocrpancTBe. Paccrosiaue | PacctosiHue Mex Ty IByMsl TOYKaMHU, KOOPJAMHATHI CEPEIUHBI OTPe3Ka 4 OK-07
[IK2.1

MEXIy JByMS TOYKaMH.
Koopnunarel  cepennHbl
oTpe3Ka

KombOununpoBanHoe 3aHsTHe
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Tema 3.2

BekTops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHO€ NPOM3BEICHHE

Copepxanne yaeOHOT0O MaTepuaa

Bexrtopel B mpoctpaHctBe. CIllI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMminanapHeie BeKTopbl. CKalsipHOE ITPOU3BEIEHNUE BEKTOPOB.
Pa3noxenune BekTopa o TpeM HEKOMILTIaHApHBIM BekTOopaM. KoopauHaTel BEKTOpa,

BEKTOpPOB CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOpPaMH, YIroJl 4
MEXAY IPSIMOM U IIIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU. Y PaBHEHUE IIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPeACTUTENS 2X2
KomMbunmnpoBanHoe 3aHsTre
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (copep:xkanue
[IpakTuxo- NPHUKJIATHOT0 MOIYJISA)
OpHMEHTHPOBaHHbIE 3a1auM | KoopanHaTHas MI0CKOCTh. BblUKMClIeHHE PacCTOSHMIM W IUIOIIAEeH Ha IMJIOCKOCTH.
Ha KoopAauHaTHOH | KonnuecTBEeHHBIE PacyeThl 4
IIJIOCKOCTH [IpakTuueckoe 3aHsTHE
Tewma 3.4 Coneprkanue yueOHOro Marepuana
Pemenne 3a1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloxeHue u
Koopaunats! u BEeKTOPHI BBIYMTAaHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KoMiuiaHapHbie BEKTOPBHI.
CkansipHoe  NpOU3BEACHHE BEKTOpPOB. Pa3znoxeHue BekTopa MO  TpeEM
HEKOMIUIaHapHbIM BekTopaM. IIpocreiimne 3agaun B kKoopauHarax. KoopamHatbl
BEKTOpA, PACCTOSIHUE MEKY TOUKaMH, KOOPIUHATHI CEPEAMHBI OTPE3KA, CKAIIPHOE
MIPOU3BEJICHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKIY BEKTOPAMH, YOI MEXKIY 2
MPSIMOM M TNIOCKOCTBIO, YTOJI MEXKAY TIJIOCKOCTSIMU
KonTponbnas pabora
Pazpnen 4. OcHoBBI 34
TPUTOHOMETPHH. OK-01, OK-
Tpuronomerpuyeckue
Fa— 02, OK-03,
OK-04, OK-
Tema 4.1 Copepxanue yueOHOro Marepuana 05. OK-06
Tpuronomerpuyeckue Pannannas mepa yria. [ToBopoT Toukn BOKpyr Hadana koopauHat. OnpeneneHue (’)K-O7 '
(GYHKIMH IPOM3BOJIBHOTO | CHHYCA, KOCHHYCA, TAHT€HCAa W KOTAHreHca. 3HAKH CHHYCa, KOCHMHYCa, TAHTeHCa U 4

yria, yucna. Paguannas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAaHI'CHCOM
1 KOTAHI'CHCOM OJJTHOTI'O U TOI'O KC yTJIa
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KoMOuHMpoBanHOe 3aHsTHE

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIbl IPUBEICHUS

Conepxanue yueOHOro MaTepraia

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YTJIOB O
u - o. Dopmyibl IpuUBeIeHUS

Komb6unupoBanHoe 3ansatue

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
ABOHHOro yria. ®opmyiibl
MIOJIOBUHHOTO yIJIa

Conepxanue yueOHOro MaTepraia

CymmMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoriHoro yrna. @opmynbl  TONOBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPHUYECKMX (YHKIMHA B TPOHM3BEACHUE M IPOU3BEACHUS B CYMMY.
Belpaxkenue TpuUroHOMETpHUYECKMX (YHKIMI uepe3 TaHIeHC IOJOBUHHOIO
aprymenTa. IIpeoGpa3oBanus npocTeHnX TPUrOHOMETPUYECKUX BBIPAXKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIMHA, WX CBOWCTBA.

Coneprkanue yueOHOro Matepuana

OO6nacTp onpeneneHus U MHOXKECTBO 3Ha4eHUH (yHKIHMHA. YETHOCTH, HEYETHOCTD,

Crnioco0sl 3aJ1aHus | IepUOANYHOCTh (GyHKIMHA. CriocoObl 3ajanus QyHKIUN

Gynxuui Komb6unnpoBanHoe 3aHsaTue

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpudeckue OO6nacth ompeneneHrss U MHOXKECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHI.

(GyHKIUM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMA. CBolcTBa

rpaduxu U rpaduky QyHKIUN y = cos X, Yy =sIin X, y = tg X, y = ctg X.
KomMb6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanne yueOHOro MaTepuana
ITpeoOpa3oBanue Cxartue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKLIUH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKHX (PYHKLIUH
TPUTOHOMETPUYECKUX [IpakTnueckoe 3ansATue
byHKIII
Tema 4.7 IpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KaHue (conepxkaHue
Onucanue NPUKJIAJTHOTO MOAYJIST)
MIPOU3BOACTBEHHBIX Hcnonp30BaHue CBOICTB TPUTOHOMETPUYECKHX (PYHKIMHA B MpodecCHOHATbHBIX

mponeccoB € IIOMOIIBIO

3amadyax
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rpaduKoB QyHKIHIA

[IpakTrueckoe 3aHsTHE

Tema 4.8 Cogepxanue yaeOHOT0 MaTrepuaa
OobpatHbIe OO6parnbie Tpuronomerpuueckue GpyHkun. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIIH
Tema 4.9 Coneprkanue yaeOHOro MaTepuaia
TpuronomeTpudeckue YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

Pemienne TPUTOHOMETPUYECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHbIM, peEIIaeMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreimne TPUroHOMETPUUECKHNE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Copepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN

TPUTOHOMETPUUECKUX KomMb6unupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 Cogepxanue yueOHOro MaTepuana

Pemenne 3amad. ocHOBEHI | [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pYyHKLHUH.

GyHKITUH KonTpoabnas pabora

Paspnea S.

KoMniekcHbIe yncia

Tema 5.1
Komruiekcusie yucia

Cogepxanuie yaeOHOTO MaTepuana

[lonsTne xommuekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMIUIEKCHoro uucia. ®dopma 3ammcum KOMIUIEKCHOTO — 4HCIIa
(reomeTpuueckasi, TpUTOHOMETpUYecKas, anreOpaudeckas). Apudmernyeckue
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 5.2 Copneprxanue yueOHOro MaTepuaa
IIpumeHeHue BrimonHenue  pacyeToB € IIOMOIIBKD  KOMIUIEKCHBIX — yucesl.  IIpumepst
KOMIUICKCHBIX YUCET UCTIOJIb30BAaHUST KOMIUIEKCHBIX YHCEI 4

[TpakTueckoe 3aHsATHE
Paznen 6. IlpousBoaHasi 32
¢yHkuum, ee
NpUMeHeHHe
Tema 6.1 Coneprkanue yueOHOro MaTepuasa
IToustue IIPOU3BOIHOMU. | OmpeeneHre YUCIOBOM MOCIE0BATEIFHOCTH U COcOo0bI ee 3amanusi. CBoiCTBa
@opMysibl M IpaBWIIA | YUCIOBBIX TMOCienoBaTenbHOCTEe. OrlpeneneHue mpeena MociIeI0BaTeIbHOCTH.
g hepeHIIMPOBAHUS Brerancnenue — mpepenoB  mocienoBarenbHocTed.  [Ipemen  GyHKnuM - Ha 2

oeckoneunoctu. [lpenen Gpynkunu B Touke. [Ipupamenue aprymenta. [Ipupaiienue

¢GbyHKkuMu. 3ajnadd, MNOPUBOASIIME K TOHATHIO Hpou3BoaHOW. OrmpeneneHue

MPOU3BOTHON. AJTOPUTM OTHICKaHHS MPOU3BOIHOMN

KoMOMHUPOBAHHOE 3aHITUE OK-01, OK-
Tema 6.2 Coneprkanue yueOHOro Matepuana 02, OK-03,
[IpousBoaHbIE cymMmsbl, | @opmynsl quddepernunponanus. [Ipasuna quddepenurpoBanus 4 OK-04, OK-
pasHOCTH  Tpou3BeneHus, | KoMOMHUPOBaHHOE 3aHATHE 05, OK-06,
YaCTHOTO OK-07
Tema 6.3 Coneprxanue yueOHOTo MaTepuana 1K2.1
ITpouzBosHbIE Onpenenenue cinoxHoi (GyHKuu. [Ipon3BogHas TPUTOHOMETPUUECKUX (YHKIUH. T1K3.2
TPUTOHOMETPHUYECKUX [IpownsBoaHas CIIOKHOW (HYHKIIHA
¢Qynkumii.  IlponsBoanas | KoMOMHMPOBAHHOE 3aHSTHE 2
CIIOKHOU (PyHKIIUU
Tema 6.4 Coneprkanne yueOHOT0o MaTepuana
Ionstne O | [lonsitne HempepblBHOW (yHKIMU. CBoiicTBa HempepblBHOW (yHKIMH. CBs3b
HEMPEPbIBHOCTH (DYHKIIUH. 2

Meton HHTCPBAJIOB

MEXJly HEMpephIBHOCTHIO U U depeHInpyeMocThi0 (YHKIUU B TOUKE. AJITOPUTM
pelleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.5

Coneprkanne yueOHOro MaTepuana
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I'eomeTpuueckuit u | eomeTpudeckuii CMBICT TMPOU3BOAHON (YHKIMH — YIJIOBOH KOI(UIMEHT
buznueckuit CMBICII | KacaTeIbHON K TpaduKy (YHKIMH B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
MIPOU3BOIHOM (GyHKIMU. AJTOPUTM COCTAaBIICHUS ypaBHEHHs KacaTeNbHOW K rpaduky ¢GpyHKIUU
y=f(x)
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.6 Coneprkanue yaeOHOro MaTepuaia
Pusnueckui cMbICT | DU3nMYEeCKU (MEXaHMYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAs CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
podeccCuOHaTbHBIX [IpakTuueckoe 3aHsATHE
3ajadax
Tema 6.7 Copneprxanue yueOHOro MaTepuaia

MOHOTOHHOCTh (DYHKIUH.
Touku skcTpemyma

Bospacranue u yObiBaHuE (QYHKLMHU, COOTBETCTBHE BO3pAaCTaHUs U YOBbIBaHUS
GyHKUMH 3HaKy Mpou3BoAHOM. IloHsATHME mNPOM3BOAHON BBHICIIEr0 IOPSIKA,
COOTBETCTBUE 3HAKAa BTOPOH MPOU3BOAHON BBIMYKIOCTH (BOTHYTOCTH) (YHKIIMU Ha
OTPE3KE. 3a11aq1/1 Ha MAaKCUMyM W MHUHUMYM. ITonsTe ACHUMIITOTHI, CIIOCOOBI HX
oTpenieNieHusl. AJNTOPUTM HCCIenoBaHus (YHKIMH M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. [[poOHO-TMHEHAs PYHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tewma 6.8
UccnenoBanune QyHKIUA U1
MOCTPOEHUE IPaPUKOB

Cogepxanuie yaeOHOTO MaTepuana

HccnenoBanue Q)YHKHI/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(l)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HaubGompmee u

Coneprkanne yueOHOro MaTepuana

HauMEHBIIIEe 3HaueHuns | HaxoxeHne HamOOJbIIEr0o M HAWMEHBLIET0 3HAYeHMHM (QYHKIMM, MOCTpOeHHE

byHKITUN rpa)KOoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHajanu3a
KoMOunmpoBanHoe 3aHstue

Tema 6.10 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJep;KaHue (copep:xkanue

Haxoxnenue NMPHUKJIATHOT0 MOIYJIA)

ONTUMAJIBHOTO pe3yJbTaTa
C MOMOIIBIO MPOU3BOTHON
B HpaKTI/IquKI/IX 3agavyax

Hauwmensbiiee u HanOosnblee 3HaueHne GyHKIUN

[IpakTHueckoe 3aHsATHE
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Tema 6.11 Copepxanne yaeOHOT0O MaTepuaa
Pemenue 3aga4. | opmyiel u npaBwia aupdepenuupoBanus. MccnenoBanue GyHKIHUNA C TOMOIIBIO
[TpousBoanas GpyHkuuH, ee | mpou3BoaHON. Hanbomnbiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2
IIPUMEHEHNE KonTponbnas pabota
Paznmea 7. 40
MHOrorpaHHMKN M TeJia
BpAallleHUs
Tema 7.1 Cogepxanue yaeOHOro MaTrepuaa
Bepummnel, pebpa, rpanu | ITonsitue MHOrorpaHHMKa. Ero sjeMEHTBI: BEpIIMHBI, peOpa, rpaHu. JlMaroHasb.
MHOI'OTpaHHUKa Ceuenue. Bolmykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH
[Ipusma, ee | [lonarue npusmbl. Ee ocHoBaHus u OokoBbie rpaHu. Beicota mpusmsl. [Ipsmas u 2
COCTaBJIAIONIME, CEYEHME. | HaKJIOHHas npusMa. [IpaBunsHas npusma. Ee ceuenue
IIpasmas u mnpasBuwibHast | KoMOMHMpPOBAHHOE 3aHITHE
MIPU3MBI
OK-01, OK-
Tema 7.2 Coneprkanue yueOHOro Marepuana 02, OK-03,
[Tapamienenurnen, Ky0. | [Tapanienenunesn, CBOCTBa MPSMOYroJbHOrO Hapajiesnenuneaa, kyo. CedeHue OK-04, OK-
Ceuenue KyOa, | ky0a, mapaienenumnena 05, OK-06,
napanjenenunena KomOuHmnpoBaHHoe 3aHATHE 2 OK-07
Tema 7.3 Conepxanue y4eOHOro MaTepuaa I1K3.2
[Mupamua, ee | [Tupamuna wu ee onementol. Cedenwe nupaMuasl. IIpaBWibHas MUPaMUIA. I1K4.1
COCTaBJISIONINE, CEYCHME. | YCeUCHHAs MUpaMU/Ia
IIpaBunbnas  mupamupja. | [Inomans O0KOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
VYceuennas nupamuia KomOuHMpoBaHHOE 3aHATHE
BbokoBas u MOJIHAs
MIOBEPXHOCTh MIPU3MBI,
MUPaMUIBI
Tema 7.4 Coneprkanne yueOHOTo MaTepuana
Cummetpust B KyOe, | CHMMETpHSI OTHOCHTEIBHO TOYKH, MPAMOH, IIockoctH. Cummerpuss B KyoOe,
napajuieyenumnese, 2

Mpu3Me, MupaMuac

napajiejicnmIic e, npu3smMe, mupamMmuic

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.5
[Ipumepsl cumMmeTpuil B

IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE coiepKaHue (conep:xxanue
NPHUKJIATHOI0 MOIYJIA)

npodeccun CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsiTHE
Tema 7.6 Cogepxanue yaeOHOro MaTrepuaa
[TpaBuiibHBIE [TonsiTre nmpaBUIbHOrO MHOTOrpaHHKKa. CBOMCTBA MPABUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH, ux | [IpakTHueckoe 3aHsATHE
CBOICTBA
Tema 7.7 Copepxanue yueOHOro MaTepuana
Humuump, ero | Hunmunnap u ero snementsl. Ceuenne muivHapa (mapajielbHOe OCHOBAHUIO M OCH).

cocrasitromne. CeyeHue

Paseeprka mmimHIpa

LUAJIUHIPA KomMb6unupoBanHoe 3aHsTue
Tema 7.8 IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE cojiep:xaHue (conepxkanue
Konyc, €ro | NPUKJIAJAHOT0 MOAYJIS)

coctapisitouie. CeueHue
KOHYyca

Konyc u ero »saementsl. CeueHue KoHyca (MapajulelbHOE OCHOBaHMIO U
IPOXOJAIIee Yepe3 BEPIINHY ), KOHNYeCKue ceueHus. PazBepTka KoHyca

[IpakTnueckoe 3aHsaTHE

Tema 7.9 Coneprkanue yueOHOro MaTepuana

Y cedeHHbII KOHYC. | YceueHHbI koHyC. Ero obpa3zytomias u Beicota. CedeHrne yceueHHOro KOHyca
Ceuenue YCEYCHHOTO | KoOMOMHHMPOBAaHHOE 3aHSITHE

KOHYca

Tema 7.10 Coneprkanne yueOHOro MaTepuana

[Tap u chepa, ux ceuenus

[ap u chepa. Bzaumuoe pacnonoxkenue chepsl u miockoctu. CedeHue Iapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11
ITonsatue 00 o0BEME Tena.
OTHolIeHnE 00BEMOB

OJTOOHBIX TEN

Cogepxanue yueOHOTO MaTepuana

[lonartue 06 obwveme Tena. OO6veM Kyba M HPSIMOYTOJBHOTO MapaulesenuIesaa.
O6bem mnpusmbl u  mwMHApa. OTHOIIEHHE OO0BEMOB  MOJOOHBIX — Tell.
['eomeTpuyeCKnid CMBICH ONPEAEIIUTENS 3-T0 OpAIKA

KomMmOuHupoBaHHOE 3aHsTHE

37




Tema 7.12 Copepxanne yaeOHOT0O MaTepuaa
Obbembl M IWIOWAMM [ OGpeMbl IMpaMUL! U KOHyca. OGbeM mapa. ILI0mau oBepXHOCTel Tel 2
IIOBEPXHOCTEH TeEl
KomMbunmnpoBanHoe 3aHsTHe
Tema 7.13 Copepxanue y4eOHOT0o MaTepuaa
KomMOunanmm KoMOuHammm reoMeTpuuecKux Tei
MHOIOIPDaHHMKOB U Tel | [IpakTHuecKoe 3aHATHE 4
BpallleHUs
Tema 7.14 Coneprkanue yueOHOro MaTepuaa
I'eomeTpuueckue Hcnonp3oBanre KOMOWHAIIM MHOTOTPAHHMKOB W TEJ BpAIEHUS B MPAKTHUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3a[auax
[IpakTrueckoe 3aHsaTHE 4
Tema 7.15 Cogepxanue yueOHOro MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIOIIA U TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHUs
Mmuororpanauku U Teia | KonrponsHas paboTa 2
BpallleHUs
Paznea 8. 14
IlepBooOpa3nas
ymkciuit, e OK-01, OK-
NpUMEHEeHHe 02, OK-03,
Tema 8.1 Cogepxanue yueOHOT0O MaTepuana OK-04. OK-
[TepBooOpasHas (QyHKuMH. | 3amaya 0 BOCCTAHOBJICHHM 3aKOHA JBWIKEHHS IO M3BECTHOM ckopocTu. [loHsiThe 05 OI’<-0 5
[TpaBuna HAXO0XIEHUS | uHTerpupoBanus. O3HAKOMIIEHHE C TOHATHEM HMHTErpaja W MepBooOpa3sHOM aiis (,)K-07 ’
epBOOOpa3HBIX bynkunn y=f(x). Pemenue 3amau Ha CBSI3b MEepPBOOOPA3HOW M €€ MPOM3BOIHOM, K2 1
BBIYHCIICHHE TEepBOOOpa3sHOM st maHHOW (QyHkiuu. Tabmuna dopmyn st
HaX0X/IeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCICHUS IEPBOOOpa3HON 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tewma 8.2

[lmomane KpUBOJIMHEUHOU
Tparnenuu. ®dopmyna
HrroTona — Jleitbuuiia

Copepxanne yaeOHOT0O MaTepuaa

3ajaun, NPUBOIAIIME K TOHSITHIO OIPEACIICHHOIO HMHTErpajia — O BBIYUCICHUU
IJIOMIAAM  KPUBOJMHEWHOW Tpamenuu, O nepeMeleHud Todku. [loHsTue

onpenenéHHOr0  MHTerpana. ['eomeTrpuyeckuii ©  (QUIUYECKHI  CMBICIH

onpeneneHHoro unterpaina. opmyna Herotona— JleiiOuuia 2
Komb6unupoBanHoe 3ansatue
Tema 8.3 Coneprkanue yueOHOro MaTepuasa
Heonpenenennsiii u | [lonsiTue HEeonpeneIEeHHOTO HHTErpajia
OIpENEICHHBIA HHTErpaibl | KoMOMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 Coneprkanue yueOHOro Matepuana
[Tonstue 00 | 'eoMeTpUYECKHU#T CMBICIT ONPEAETICHHOTO HHTErpaia
orpeJiesiecHHOM HHTerpane | KomOnHupoBaHHOE 3aHsTHE 2
KaK IJI0ILAU
KPUBOJIMHEWHON Tparneuu
Tema 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHnue
OrnpesiesieHHBI  MHTETpal | MPUKJIATHOT0 MOXYJIA)
B JKM3HH I'eomerpuueckuii cmbicit  onpeneneHHoro wuHrerpana. @dopmyna Herotona -
JleitOuuna.
Pemenue 3agau Ha mpuMeHeHHE UHTETpalla JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
¥ TUIOIIA e} 4
[IpakTHueckoe 3aHsTHE
Tema 8.6 Coneprkanne yueOHOro MaTepuana
Pemenne 3ana4. | [lepBooOpasHas ¢pyukiuu. [IpaBuia HaxoxaeHus neppoodpassbix. Ee npumenenue
ITepsooOpasnas (ynkuuu, | KontponsHas pabora 2
ee IpUMEeHEHUE
Paznea 9. 14 OK-01,
Crenenu u KOpHH. OK-02,
Crenennasi pyHKums OK-03,
Tema 9.1 Coneprkanue yueOHOT0 MaTepuana OK-04,
Crenennas ¢Qynkumsda, ee | [JousTue KOpHSI N-OM CTENEHU U3 JACHUCTBUTENBHOTO yucaa. OyHKIUU Y = I{& nux OK-05,
CBOWCTBA cBoiicTBa 1 rpaduku. CBONCTBA KOPHS N-0i CTENEHU OK-07
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KoMOuHMpoBanHOe 3aHsITHE

Tema 9.2

[TpeobOpaszoBanue
BBIPQKCHUH ¢ KOPHIMH N-
Ol cTeneHn

Conepxanue yueOHOro MaTepraia

[TpeoOpazoBanre UppaMOHATIBHBIX BBIPAXKEHUN

Tema 9.3
CaoiicTBa CTEIECHU C

Copepxanue yueOHOro Marepuaa

[lonatue cremenHu ¢ MOOBIM pallMOHATIBHBIM TMoKa3areneM. CTeneHHble (QyHKIUH,

paloHaIbHBIM U | X CBOWCTBA U TpapuKu

JNENCTBUTEIILHBIM KomMbunmnpoBanHoe 3aHsTHE 2

MIOKa3aTesIMU

Tema 9.4 Cogepxanue yueOHOro MaTepuana

Pemenue PaBHOCMIIBHOCTD MppalMOHAIBHBIX YPAaBHEHMM M HEpaBeHCTB. MeTonbl HX

UPPaLMOHAIBHBIX pelieHus. Pemenne nppauuoHanbHbIX YPaBHEHUI U HEPABEHCTB

YPaBHEHHMH U HEPABEHCTB | KOMOMHHMPOBAHHOE 3aHSTHE 4

Tema 9.5 Coneprxkanue yueOHOro MaTepuana

Crenenu u KopHHM. | OnpezneneHue cTeneHHol ¢QyHkiuu. lcrnonb3oBaHWE €€ CBOICTB NIpU pEIICHUU

CrenenHas pyHKLIUSA YPaBHEHUI U HEPABEHCTB 2
KonTponbnas pabora

Paznen 10. 16

IokazarenbHast

pyHKuun

Tema 10.1 Cogepxanue yueOHOT0O MaTepuana

IToxaszarenpHasd GyHkuus, | CTeneHb ¢ MPOU3BOJBHBIM  JICWCTBHTENILHBIM  IMOKa3zaresneM. OnpezeneHue 858;’

€€ CBOICTBA MOKa3aTelbHON (YHKIMM, €€ CBOICTBa M TpapuK. 3HAKOMCTBO C NPUMEHEHUEM OK- 03’
nokaszaTesbHOU (yHKIMH. Perenne moka3aTeabHBIX YpaBHEHHH (DYHKIIMOHAIBHO- OK-0 4’
rpad)MYeCKUM METOIOM 4 OK- 05’
KombOunupoBanHoe 3aHstue OK-07’

Tema 10.2 Coneprxanue yueOHOro MaTepuaa

Pemienne mnokasartenbHbIX | PemeHne mmoka3aTeNbHBIX YPaBHEHHWH METOJOM YpaBHHUBaHUS —IOKa3aTelew,

YPaBHEHMH U HEPABEHCTB | METOJIOM BBEIICHHSI HOBOHW TMEPEMEHHOW, (DYHKIIMOHAIEHO-TPAQUIECKAM METOIOM.
Pemenne nokasarenbHbIX HEPABEHCTB 6
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[IpakTrueckoe 3aHsTHE

Tema 10.3 Cogepxanue yaeOHOT0 MaTrepuaa
Cucrembl 1I0Ka3aTeNbHBIX | PelieHne cUCTEM MOKa3aTe/IbHbIX YpaBHEHHIA
ypaBHEHUU KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 10.4 Coneprkanue yueOHOro MaTepuasa
Pemenne 3a1a4. | PemieHne 1OKa3aTelIbHBIX YPAaBHEHUM METOJOM YPAaBHUBAHMS IIOKa3aTele u
[TokazarenpHast PyHKITHS METOJIOM BBEJECHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTeabHbIX HEPABEHCTB

KontponsHas padora 2
Paznen 11. Jlorapudmbl. 22
Jlorapudpmuueckasn
pyHKIun
Tema 11.1 Coneprkanue yueOHOro Marepuana
Jlorapudm gyucina. | Jlorapudm uncna. J[eCATUIHBIN 1 HATYpATBHBIN JIOTAPU(PMBI, YHCIIO €
JecaTnYHbIH 1 | KoMOMHMpPOBAHHOE 3aHATHE
HaTypaJbHbIN JOrapuQmsl, 2
YUCIIO €
Tema 11.2 Copepxanue yueOHOro MaTepuana OK-01,
CpoiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMHUpPOBAHUSL. OK-02,
Oneparust KoMOMHHPOBaHHOE 3aHSTHE 4 OK-03,
norapuMUpoOBaHUS OK-04,
Tema 11.3 Coneprkanne yueOHOro MaTepuana OK-05,
Jlorapudpmuueckas Jlorapugmuueckas GyHKIMS U €€ CBOMCTBA OK-07
¢yukuus, ee cBolCcTBa KomOuHnpoBaHHoe 3aHsATHE 4 IK2.1
Tema 11.4 Coneprxanue yueOHOro MaTepuaa
Pemenne [lonarue norapudpmuyeckoro ypaBHeHus. Ormnepanusi NOTEHUUPOBaHUA. Tpu
JorapupMUIECKUX OCHOBHBIX METOJIa PEIICHHs JIOTapu(PMHUYECKUX ypaBHEHW: (YHKIHOHAIBHO-
YPABHECHHI M HEPABEHCTB rpa¢uveckuif, MeTOJi MOTEHIMPOBAHUS, METOJ BBEJCHUS HOBOW IEPEMEHHOM.

4

Jlorapudmudeckue HepaBeHCTBA

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.5

CogepxaHue yueOHOTO MaTepuana
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Cucrembl ANTOpPUTM peIIeHUsT CUCTEMBbl ypaBHEHUH. PaBHOCHIBLHOCTH JorapuGMUUECKUX
JorapupMHUUECKUX ypaBHEHUU U HEPABEHCTB
YpaBHEHUU KomOunupoBanHoe 3anstue 2
Tema 11.6 IIpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KaHue (conepxkanue
Jlorapudmsl B mpHupoae U | NPUKJIATHOTO MOAYJIS)
TEXHUKE [Ipumenenue norapudma. Jlorapupmuyeckas cnupanb B npupoge. Ee
MaTeMaTHYeCKHE CBOMCTBA 4
[IpakTuueckoe 3ansATHe
Tema 11.7 Coneprxkanue yueOHOro MaTepuasna
Pewenue 3ana4. | Jlorapupmuueckas  pynkums. Pemenwe — mpoctedmmx  orapupMHYECKHX
Jlorapudmer. YpaBHEHUU 2
Jlorapudmuueckas KonTponpHas padora
byHKIUSA
Paznea 12. 10
MHo:xecTBa. JJIeMEHThI
Teopuu rpa¢os
Tema 12.1 Cogepxanue yueOHOro MaTepuana
MHoxecTBa [Tonsitue MuokecTBa. [lonmMHO)kecTBO. Oniepaii ¢ MHOKECTBAMH
KombOununpoBanHoe 3ansTHe 2
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue
Onepanuy ¢ MHOXECTBAaMH | MPUKJIAJHOTO MOLY.JIs1)
Onepanuu ¢ MHOXKeCTBaMU. Perienne npukiajaHbIX 3a1ad
[IpakTuueckoe 3aHsTHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
I'pader [Tonsitue rpada. Cesi3HbIi rpad, AepeBo, LUK Ipad Ha MIOCKOCTH
I[IpakTuueckas pabora 4
Tema 12.4 Cogepxanue yueOHOTO MaTepuana
Pemenue 3a1a4. | Onepauuu ¢ MHOXecTBamMu. OmNHCaHME peaNbHBIX CHUTYallMii C IOMOIIbIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 33124
MIPUMEHEHNE KonTponbhas padota 2

42




Pazgen 13. DuiemeHTHI 14
KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BEpPOsATHOCTE
Tema 13.1 Coneprkanue yueOHOro MaTepuasa
OcHoBHBIE nouATHs | [lepectaHOBKH, pa3MenIeHUs], COUETaHUSI.
KOMOMHATOPUKHU CoBMeCTHBIE M HECOBMECTHBIC COOBITHS. TeopemMbl O BEpPOSATHOCTH CYMMEI 2
CoOpitue, BEPOATHOCTH | COOBITUH. Y CIIOBHAsA BEPOATHOCTh. 3aBUCUMbBIC U HE3aBUCHMBIE COOBITHS. Teopembl
coOpiTHA. CIOXKEHHE U | O BEPOSTHOCTH MIPOU3BEICHHS COOBITHIA.
YMHOK€HHUE BeposTHOCTEH | KoMOMHMpOBaHHOE 3aHSATHE
Tema 13.2 IIpo¢eccrnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (coapep:kanue
BepositHOCTB B | IPUKJIAIHOTIO MOJY.JIs1)
podecCHOHATEHBIX OtHOcuTeNbHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTU. CTaTUCTUYECKOE
3aja4ax orpeeneHue BepoaTHOCTH. OLeHKa BEPOSITHOCTH COOBITHS

[TpakTrueckoe 3aHsATHE 4
Tema 13.3 Coneprxanue yueOHOro MaTepuaia
HuckperHas  ciydvaiiHas | Buasl ciydaiiHpix BenuuuH. OrnpeneneHue JUCKPETHOM ClydallHOM BETUYMHBI.
BEJINYMHA, 3aKOH ee | 3aKOH pacmpelielieHuss JUCKPEeTHOM ciiydailHOM BenuuuHbl. Ee uucnoBble
pacnpezeneHus XapaKTepUCTUKU 2

3amaun MaTeMaTH4YeCKOUN

Bapuanuonnsiii  psa. Ilomuron wuactor u  rucrorpamma. CraTucTHYECKUE

CTaTUCTUKH XapaKTePUCTHKU psijia HaOII0JaeMbIX TAHHBIX
KomOuHMpOBaHHOE 3aHATHE
Tema 13.4 IpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KkaHue (conepxkanue

CocraBienne TaOmHIl U
)II/IanaMM Ha HpaKTI/IKe

NPHUKJIATHOT0 MOIYJIfA)

[TepBuunast 06pab0OTKa CTATUCTUYECKUX JAaHHBIX. [ padudeckoe ux mpeacTaBiIcHUE.

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-07
I1K2.1
I1K3.2
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Haxoxaenne cpeTHuX XapaKTepUCTUK, HAOII0JaeMbIX TAHHBIX

HpaKTI/I‘IeCKOG 3aHATUC
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Tema 13.5 Copepxanne yaeOHOT0O MaTepuaa
Pemenue 3aja4. | DneMeHTsl KoMOMHAaTOpUKU. COOBITHE, BEpPOSATHOCTH COOBITHA. CIOXEHHE H
DeMEHTbI YMHOKECHHUE BEPOATHOCTEN
KOMOMHATOPHKH, KonrponbHas pabora 2
CTATUCTUKM U TEOPHUH
BEPOATHOCTEH
Pasznen 14. YpaBHeHnusi u 18
HEepaBeHCTBa
Tema 14.1 Copepxanue yaeOHOT0 MaTepuaa
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHEHUII M HepaBeHCTB. OmpezeneHusi. OCHOBHBIE TEOPEMBbI
YPaBHEHUH ¥ HEPABEHCTB. | paBHOCWIIBHBIX IIE€PEX0/aX B YpaBHEHMSX M HepaBeHcTBax. OOmme MeTombl
OO61ye METOIBI PEIIEHNsT | pelIeHHs YPaBHEHHIA: Mepexo]] OT paBeHCTBa (YHKIMH K PaBEHCTBY apryMEHTOB 2
JUIE MOHOTOHHBIX (YHKUHH, METOJ pa3iokKEeHUs HAa MHOXHUTEIH, METO] BBEACHUS
HOBOH NepeMeHHON, (YHKLIHMOHAIBHO-TpauuecKuii MeTox
KomOunupoBanHoe 3anstue
Tewma 14.2 Coneprkanue yueOHOro Marepuana OK-01,
I'padpmueckuii MeTox | OOmue MeTo/bl pellieH!s] HEPaBEHCTB: MEPeXo ] OT CPaBHEHHUs 3HAUEHUH (YHKUUI OK-02,
pereHus YPaBHEHMM, | K CpPaBHEHUIO 3HAYEHUH apryMeHTOB JUIsI MOHOTOHHBIX (YHKIMHA, MeTox OK-03,
HEPABEHCTB UHTEPBAJIOB, (PyHKIIMOHATbHO-Tpaguueckuil metoa. I'paduueckuii meton pereHus OK-04,
YPaBHEHUI U HEPABEHCTB 2 OK-05,
KomM6unmnpoBanHoe 3aHsTue OK-06,
Tema 14.3 Coneprkanne yueOHOro MaTepuana OR-07
VYpaBuenus u HepaBeHCTBa | OmpeneneHue Moaynsi. Packpeitme Moaynss mo onpeaeneHuro. [Ipocreifme fK41
C MOZYJIEM YPaBHEHHs M HEPABEHCTBA ¢ MoayseM. [IpumMeHeHne paBHOCWIIBHBIX NEPEXOIO0B B
OIPECIEHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM 2
KomOunupoBanHoe 3aHstue
Tema 14.4 Coneprxanue yueOHOro MaTepuaa
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ rmapaMerpoMm. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu Komb6unupoBanHoe 3aHsTHE 2

Tema 14.5
CocraBneHue U pelieHue

IIpogeccrnonaibHO-OPHEHTUPOBAHHOE coJep:KaHue (copep:kanue

NPHUKJIATHOT0 MOIYJIS)
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npoeCCUOHANBHBIX 3a/1au

Pemrenne TekcTOBBIX 33124 TPOPECCHOHATIBHOTO COACPIKAHUS

C TIOMOIIBIO YPaBHEHHMA [IpakTuueckue 3aHATHS 8
Tema 14.6 Coneprkanue yueOHOro MaTepuasa
Pemenue 3aza4. | OOume MeToAbl pelieHUsT YpaBHEHUH. YPaBHEHHUS W HEPABEHCTBA C MOJIYJIEM M C
VYpaBHEHMs ¥ HEPABEHCTBA | MapaMeTpaMu

[IpakTrueckoe 3aHsiTue 2
IIpomeskyTounas arrectauus (JK3aMeH) 4
KouncyabTanuu 10
Bcero: 280

46




3. YciaoBus peaju3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. Jlns peanu3anuu NporpaMMbl JUCHUIIMHBI TO/LKHBI OBITH MPELyCMOTPEHbI
cJieaylonue cnenuaJbHble MOMelleHus :

Peanmzamust mporpaMMbl TUCHUIUIMHBI TpeOyeT Hamuuyusi ydeOHOro KaOuHeTa
MaTeMaTHKH.

O06opynoBanue yueOHOTO KaOMHeTa:

- TOCAI0YHBIC MECTa IO KOJIMYECTBY O0YUarOIIIXCS;

- pabouee MeCTo MpernoaBaTes;

- KOMIUTICKT Y4eOHO-HATJISTHBIX TOCOOMIA,

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPHAIIOB;

- 3aJIaHUs A1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTsa 00yueHUs:

- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM MMPOTPAMMHBIM 00€CIICUeHUEM;

- IPOCKTOP C IKPAHOM.

3.2. UHpopmaumoHHOe obecneyeHne obyueHun

MepeueHb pekomeHayembiXx  y4ebHbIx U3aaHUM, MHTepHeT-pecypcos,
AONONHUTENIbHOW AUTEPaTYypbI

3.2.1. OcHOBHbIE neyvyaTHble n3gaHusa

1. Maremaruka: yueOHuk/ bammakoB M.U.- 8-¢ m3na., crep. - M: KHOPVYC,
2021r. (Cpennee nmpodeccroHaaibHOE 00pa30BaAHUE)

2. MaremaTtuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaln3a, TC€OMETPHS.
AnreOpa u Havyasia MmaTematudeckoro aHanmza. 10-11 kimacc. Anmumos 1I.A., Komnsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipoceenienue, 2022.

3. Maremaruka: anrebpa W Hauajga MaTEMaTHYECKOTO aHaIW3a, TEOMETPHS.
I'eomerpus. 10-11 kmacc. Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Tlpocsemienue, 2022.

4. Maremaruka: aireOpa ¥ Hadaja MaTEMaTHYECKOTO aHalin3a, TeOMETpPHS.
AnreOpa ¥ Hayana maTemMaTH4eckoro aHainusa (B 2 yactax). 10 kmacc. Yacts 1:
Mopakosuu A.I'., CemenoB II.B.; Yacte 2: MopakoBuu A.I'. m japyrue; moja
penakuuneit Mopakosuua A.I'. - M: Muemo3suna, 2021.

5. Marematuka: aiarebpa W Hayajga MaTEMaTHYECKOTO aHaliu3a, TeOMETPUS.
AnreOpa m Hayanma maTeMaTH4ecKoro aHanm3a (B 2 dactax). 11 kmacc. Yacts 1:
Mopakosuu A.I'., CemenoB II.B.; Yacte 2: Mopakosuu A.I'. m gpyrue; mnoja
penakuueit Mopakosuua A.I'. - M: Muemo3suHna, 2021.

6. Marematuka: ajreOpa ¥ Hadaja MaTEMaTUYECKOTO aHajau3a, IeOMETPHS.
Anrebpa u Hauaja MaremaTudeckoro ananuza. 10 knacc. Hukonsckuit C.M., [ToTanos
M. K., PemietnukoB H.H. u apyrue. - M: IIpocsemenue, 2021.

47



/. MaremaTtuka: anrebpa M Hayajga MaTeMaTHYECKOrO aHallu3a, T'e€OMETpHS.
Anrebpa v Hayasa MaTemaTudeckoro ananusa. 11 kmacc. Hukonsckuit C.M., Ilotamnos
M.K., PemietnukoB H.H. u apyrue. - M: [Ipocsemenne, 2021.

8. Maremartuka: anrebpa W Hayajla MaTeMAaTUYECKOTO aHajin3a, TC€OMETPHSL.
I'eomeTpus.10-11 xmacc. IloropemoB A.B. Maremaruka: anreOpa W Hadaia
MaTeMaTH4eCcKoro aHanusa, reomerpusi. ['eometpusa.10-11 knacc. Iloropenos A.B. -
M: Tlpocsemienue, 2019.

9. MaremaTtuka: anrebpa M Hayajga MaTeMaTHYECKOrO aHallu3a, T'€OMETpHS.
I'eomerpusa. 10 xmacc. AnexcannpoB A.Jl., Bepnep A.JL, Peoxuxk B.H. - M:
[Ipocsemenue, 2021.

10. Marematuka: anrebpa W Hayajla MaTeMaTHYECKOTO aHaju3a,
reomerpus. ['eomerpusa. 11 kmacc. Anexcannpos A.Jl., Bepuep A.JL., Peoxuk B.U. -
M: TlpocBemenue, 2021.

3.2. UndopMaunoHHoe od0ecneyeHue 00yueHust

1. Jna peanuzamuu mnporpaMmbl  OuOIMOTEYHBINM (OHJ 00pa3zoBaTelbHON
OpraHM3aliM JOJDKEH HMETh IeYaTHble W/WIM AJIEKTPOHHBIE 00pa30BaTeIbHBIE U
UHPOPMAIIMOHHBIE  PECYpPChl,  PEKOMEHIOBAHHbIE  JJII  HCIOJIb30BAHUA B
0o0pa30BaTeIbHOM IPOLIECCEe, HE CTapIle MATH JIET C MOMEHTA U3/1aHuUS.

2. PexomMeHyeMble MeYaTHbIE M3JaHUs M0 pean3aluu o0neo0pa3oBaTeaIbHOM
JUCUUIUIMHBL TPEACTaBICHbl B METOAMYECKHX PEKOMEHJAUUAX IO OpraHu3aluu
0o0yueHus.

3.2.2. DJIeKTPOHHbIE U3IaHUS

1. Bcepoccuiickue untepHeT-omummuanasl. - URL: https://online-olympiad.ru /
(mara obpamenusi: 12.07.2022). - TekcT: 2J€KTPOHHBIN.

2. Enunas  xommekiusi OHQPPOBBIX oOpa3oBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (mara oOpamenus: 08.07.2022). -  TekcrT:
AIEKTPOHHBIN.

3. Nudopmarnmonnas cucrema «EgmHoe OKHO nmocTyma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mata obpamienus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

4. Hayunas siektponHas oOubiamoreka (HDB). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - TekcT: 27€KTPOHHBIH.

5. OtkpeiTeiii KOJUIEK. Marematuka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2022). - TekcT: 2JIEKTPOHHBIM.

6. I[ToTopum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obopamenus: 12.07.2022). - TekcT: 31eKTPOHHBIN.

7. CripaBOYHHUK o MaTEMaTHUKE TS IIKOJIbHUKOB. - URL.:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenwus: 12.07.2022). -
TeKCT: 2JIEKTPOHHBIN.
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8. Cpennss MmatemaTudeckas uHTepHer mmkojia. - URL: http://www.bymath.net /
(mata obpamenust: 12.07.2022). - TekcT: 37IE€KTPOHHBIN.

9. ®enepanbHbIil  MOpTa «Poccutickoe oOpa3oBaHue». - URL.:
http://www.edu.ru / (mata oopamenus: 02.07.2022). - TekcT: 3IeKTPOHHBIH.
denepanbHbI HIEHTP HHGOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:

http://fcior.edu.ru / (mata ooparienus: 01.07.2022). - TekcT: JIEKTPOHHBIH.
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOCHMS 00111€00pa30BaTeIbLHOM

AUCHUIIJINHbBI

KoHTpo/ib U oueHka pe3yJbTaTOB OCBOCHHS OOIICOO0Pa30BATEIBHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC

pe3yIbTaThl,

HaIIpaBJICHHBIC

Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM U TeMam
coJiepKaHusl yueOHOro MaTepHala.

Ooémas/npodeccuoHanbHast Pa3znen/Tema Tun oueHoOYHBIX
KOMIeTEeHI[HsA MeponpusiTus

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5, TecTupoBanue
peleHus 3a1a4 1.6 YcerHblii onpoc
npoQecCuoHaNBEHOM 12) 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/¢, | Maremarnueckuit
ACTIETRHOSTH P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ST
TIpUMCHHUTCIIEHO P 4, Tembi 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBUAYaTbHAs
K pa3JIMYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS

P 5, Tems1 5.1, 5.2 pabora

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToOB

P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15,

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amura

WHIMBUTY ATBHBIX
MIPOEKTOB
KonTponbnas padbora

P 12, Temsi 121,122, 12.3, 12.4 Bemonxense

P 13, Tembt 13.1, 13.2,13.3,13.4, 13.5 | PK3aMCHAUNOHMABIX

I-o/c, 3aJlaHui

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. Ucnonb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CPELICTBA 1.6 YeTHbII onpoc
MOUCKA, aHaJIu3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | Maremarnueckuii
VIHTCPHIpCTAttitit 1252 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 S
nHbopmaIH, P 4, Temp 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | nansnayanbias
WH(POPMAIIMOHHBIC -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITe/IbHAS
TEXHOJIOTHH JIJIs PS5, Temsr 5.1,5.2 pabora
BBINIOJTHEHUS 3a]1a4 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccuoHaIbHON 6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToB
JEATETBHOCTH P 7, Temst 7.1,7.2,7.3,7.4,7.5,77.6, NPAaKTHYECKUX PAabOT

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

3aiuTa TBOPUYECKHUX

! MpogpeccuoHanbHoe-opueHMuUpPo8aHHoe codepraHue
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7.12,7.13,7.14, 7.15,

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrs1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

pabot

3amura

WH/IMBH/TY aJIbHBIX
MIPOCKTOB
KonTposbHas padota

Brmonnenue
P12, Temsr 12.1, 12.2, 12.3, 12.4
9K3aMEeHAIMOHHBIX
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 N
3aaHuH
IT-o/c,
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
peanusoBbiBaTh cooctBenHoe | 1.6 YCTHBIN onpoc
npoeCCHOHATBEHOE U 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuit
PHTHOTHOE pASBHTHE, P 3, Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 JHieTanT
TpEAIPHHIMATCILCKYIO P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIya/bHAA
IEeITEILHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTENIbHAS
npodeccuoHanbHOU chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOJIL30BaTh 3HAHUS I10 P 6, Temrl 6.1,6.2,6.3,64, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOMW I'PaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNbTaToB

PA3JIMYHBIX JKU3HCHHBIX

P7, Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

MPaKTHYECKUX padoT

CUTYaIHsIX 3arura TBOPUECKUX
7.12,7.13,7.14, 7.15, pabot
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Jawmra
P9, Temr1 9.1,9.2,9.3,9.49.5 HH MBIy ATHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 HpOCKTOB
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 TI-o/c, 11.7 Kowrposbnas pabora
P 12, Temsr 12.1, 122, 12.3, 12.4 Brimosmenne
P 13, Temsr 13.1,13.2,13.3,13.4, 13,5 | 2K3aMCHALHOHHRIX
M-olc, 3aJaHuM
P 14, Temsr 14.1, 14.2,14.3,14.4, 14.5
II-o/c, 14.6
OK 04. Db dexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aUMOJICHICTBOBATh U 1.6 YceTHBII onpoc
paboTaTh B KOJUIEKTUBE U 12) 62, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematuuecknit
roMarae P 3, Temst 3.1, 3.2, 3.3 T-o/c, 3.4 AHICTAHT
P 4, Tempi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAMBAAyaIbHAA
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIbHAA
P 5, Temsr 5.1, 5.2 paborta
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB

P7,Temnr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabot

3amura
WHAWBUYaJTbHBIX

51




P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,

MIPOEKTOB
KonTtponsHas pabora

11.4, 115, 11.6 [T-o/c, 11.7 BoinosiHenue

P12, Temsr 12.1, 12.2,12.3,12.4 3K3aMEHAIHOHHbIX

P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5 3aTaHHit

IT-o/c,

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 05. OcyiecTBasTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 YcTHBIH onpoc
KOMMYHHKAIMIO HA P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematuueckuii
rOCy/IapCTBEHHOM SI3BIKE 1232 Temtr 3.1, 3.2. 3.3 [-o/c. 3.4 JIUKTAHT
Pocentickoit Qenepaunit ¢ | p 4 Ty 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VHAUBHAYyabias
y4eTOM 0COOEHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLIMAJIBHOT'O U KYJIBTYPHOTO P 5, Temsr 5.1,5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TlpencraBienue

1.6 pe3yiabTaToB

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14, 7.15,

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 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 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c,

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 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-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

MPaKTUYECKUX paboT
3anmTa TBOPYECKHUX
pabot

3amura

WHIUBUTYy AIbHBIX
MIPOEKTOB
KonTponbhas padora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN

OK 06. ITposBasTh

P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4, 1.5,

TectupoBanue
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Ipak1aHCKO-
MaTPUOTHUYECKYIO MTO3ULHUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE IIOBEJICHUE HA
OCHOBE TPaJULIMOHHBIX
00111€4eI0BEYECKIX
LIEHHOCTEH, B TOM UYHUCIIE C
y4€TOM I'apMOHHU3ALUH
MEXHAIlMOHAIBHBIX U

1.6

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15,

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
II-o/c, 14.6

YcTHBIT onpoc
MaremaTudeckui
JUKTAaHT
NupuBunyanbHas
CaMOCTOSITeIbHAS
pabora
[IpencraBnenue
pe3yJIbTaTOB
MIPaKTUYECKUX padoT

MEXPEITUTHO3HBIX 3amuTa TBOPUYECKHUX
OTHOIICHHUN, TPUMEHSTh pabot
CTaHJapThI 3amura
AHTHKOPPYIIHOHHOTO WH MBIy TbHBIX
MTOBEICHUS IIPOEKTOB
KonTposbHas padota
Breinmonnenue
9K3aMEHAIIMOHHBIX
3aJlaHu i
OK 07. ConeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXPAHEHUIO OKPY Karolen 1.6 VYcrHblil onpoc
Cpebl, pecypcocOepeKeHHUIO, 12) 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuit
MPUMEHATS SHAHIA 00 P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 ST
M3MCHCHHH KiIMMata, P 4, Tembi 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBUAYaTbHAs
MIPUHIIMITB OEPEIKITUBOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
MIPOU3BOJICTBA, 3PPEKTUBHO P 5, Tems1 5.1, 5.2 paborta
JICIICTBOBAThH B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
YPE3BBIYANHBIX CUTYAIUSIX 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaTOB

P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15,

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

MPaKTUYECKUX padoT
3amuTa TBOPUECKUX
pabor

3amura

VHTUBH/Ty TbHBIX
IPOEKTOB
KonTponbnas padora

P 12, Tewst 12.1, 122, 12.3, 12.4 Brinosmenne

P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5 | PK3aMCHALMOHHBIX

M-o/c 3aJaHui

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
[IK2.1. ITpousBoANTH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TlpencraBnenue
TEXHHUYECKOEC O6CJ'Iy)KI/IBaHI/Ie n 16,17 pe3yabTaToOB
JUArHOCTUKY P2, Tems1 2.1,2.2,2.3,2.4,2.5II-o/c, TpodecCHORATBHO-
MIPOMBIIIIJIEHHOTO 2.6 ODHCHTHPOBAHHBIX
(TEXHOJIOTHYECKOTO) P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 p P
0GOpPYI0BAHHS B TIPOIECCE P 6, Teme 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, TpaKTHHICCKHIX

3aHATHI

OKCILTyaTalluu B COOTBETCTBUU

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

53




C TEXHUYECKOM
JIOKYMEHTalUe

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 I1-0o/c, 11.7

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c,

[1K3.2.Pa3pabaTsiBaTh P 6, Temrl 6.1,6.2,6.3,6.4, 6.5, 6.6, [IpencraBnenue

TEXHOJIOTUYECKYIO 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB

AOKYMCHTALMIO JUIA P 7, Tembl 71, 72, 73, 74, 75, 76, HpO(beCCI/IOHa_]]bHO-

NPOBEICHAS PABOT 1O 7.7 I-0/c,7.8,7.9, 7.10 TT-o/c, 7.11, OPHEHTHDOBAHHBIX

MOHTaXy, pCMOHTY I 7.12,7.13,7.14, 7.15, MPaKTHYECKHX

TEXTIHCCKOR SKCIIYATAI | P 13, Tempr 13.1,13.2,13.3,13.4,13.5 |

MIPOMBIIIIICHHOTO H-o/c

o0opyioBaHUs B ’

COOTBETCTBUU TPEOOBAHUSIMHU

TEXHUYECKHUX PETrJIAMEHTOB.

[IK 4. OcymiecTBasTh cOOp P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, [IpencraBnenue

JAHHBIX O TIOTPEOHOCTSIX 7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yJIbTaToB

MIPOM3BOJICTBA B 3arOTOBKAX, 7.12,7.13,7.14, 7.15, NpodecCHOHANBHO-

3allaCHBIX 9aCTAX, PACXOAHBIX | P 14 Tewmnr 14.1, 14.2, 14.3, 14.4, 14.5 OPHEHTHPOBAHHBIX

marepuanax.1. IT-o/c, 14.6 IPaKTUYECKHX
3aHATUH
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