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1. O0mas xapakrepucTuKa padodeii mporpaMmmsbl 0011e00pa3oBaTeIbHOM
y4eOHOM TUCUMILIMHBI «MaTemaTuka»

1.1. MecTto o001I€e00pa3oBaTeJbLHONH JUCUMIVIMHBI B  CTPYKType
OCHOBHOI1 MpogeccuoHANBbHOI 00pa3oBaTeabHOil nporpammel CIIO:

O6uieoOpazoBaTenbHas AUCHUIUIMHA «MaTteMatuka» ABIsieTCS 00g3aTelbHON
4acThio 0011e00pa3oBaTeNIbHOTO 1MKIAa oOpa3oBarenbHOM mporpammbel CIIO B
cootBeTcTBUM ¢ PI'OC mo mpodeccun 15.01.05 «Cpapiiuk pydHON W YaCTHYHO
MEXaHU3UPOBAHHOUN CBapKH (HAIUIABKH)».

1.2. Hean U IUIAHMpYeMble pe3yJabTaThl OCBOEHMS
0011e00pa3oBaTEJIbHOMN JUCHUILINHBI:

1.2.1. Heab 1 321244 0011€00pa30BaTEIbHOM JUCHMILIMHBI
enb TUCHMIUIMHBL  «MaTeMaTuka».  coiep)KaHue  MPOTrPaMMBI

o01reo0pa3oBaTeNbHON TUCIUIUIMHBL «MaTteMaTrkay HalpaBiIeHO Ha JIOCTH)KCHHE
pe3yJbTaTOB €€ u3yueHus B cooTBeTcTBUU ¢ TpeboBanusMu ®I'OC COO ¢ yueTom
npodeccuonansuoit HanpasienHoctu GI'OC CIIO.

3agaun QUCHUIUIMHBL « MaTeMaTukay:

- (GopMHpOBaTh MPEACTABICHUS O COLMAIbHBIX, KYJbTYPHBIX U HCTOPHUYECKUX
(dakTopax CTaHOBJICHUSI MAaTEMATHUKHU;

- (opMHUPOBATH OCHOBBI JIOTHUECKOTO, ANTOPUTMUYECKOTO U MATEMATHYECKOTO
MBIILJICHUS;

- (dopMHpOBaTh YMEHHE MPUMEHATH T[OJYYEHHbIE 3HAHUS TMPU PELICHUU
pa3NUYHbBIX 33714, B TOM YKCII€ TPOPECCUOHAIIBHBIX;

- (QopmupoBaTh MNpEACTABICHUE O MAaTeMaTHKE KaK 4acTH OOLIeYeIOBeUeCcKO
KyJbTYPBl, YHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJISIIOLIEM ONMCHIBaTh M U3ydaTh
pealibHbIe MPOLIECCHl U SIBJICHUSI B MOBCEIHEBHOM KU3HU U B MPOdECCUOHATBLHON
NESATEIbHOCTH.

B xome peamuzanuu JOUCHUIUIMHBI  OOECHEYMBAETCA  JIOCTHXKEHUE
00pa30BaTENbHBIX MPEIMETHBIX PE3yJbTaTOB B COOTBETCTBUU C TPEOOBaAHUSIMHU
dI'OC COO, a Takxe o6mmx komnereHid (OK) B cooTBeTcTBUU C
tpedboBanusimu GI'OC CIIO:

OK O01. BeiOupare crnocoObl pelmieHduss 3afad  npogdecCuoHaNbHOU
JeATEIbHOCTH MPUMEHUTENTBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, AaHAIW3a U
MHTEpHpeTalui HHPOpMalUK, U HTHPOPMALIMOHHBIE TEXHOJIOTUHU JIJISl BHITOJHEHHUS
3a7a4 MpoeccruoHaNbHOMN 1eATEeIbHOCTH .

OK 03. [InaHnupoBaTh U peaiM30BbIBATH COOCTBEHHOE MPOGECCUOHAIBHOE U
JUYHOCTHOE pa3BUTHE, NPEANPUHUMATENBCKYIO NEeATEIbHOCTD B
npodeccruonansHo# chepe, NCIoMb30BaTh 3HAHUS 10 (PMHAHCOBOW TPAaMOTHOCTH B
Pa3IUYHBIX )KM3HEHHBIX CUTYaIUSX.



OK 04. DddextnBHO B3aUMOAECHCTBOBaTH W PabOTaTh B KOJUICKTHBE H
KOMaHJI€.

OK 05. OcymiecTBiasTh YCTHYIO M TUCBMEHHYI0O KOMMYHHUKAIMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit deaepanuu ¢ y4eToM OCOOEHHOCTEH
COIIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. [IposBasATH rpaXJaHCKO-TIAaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE TMOBEACHUE Ha OCHOBE  TPAJUIIMOHHBIX
OOIIIEYeIOBEYECKUX IIEHHOCTEH, B TOM 4YHCIE€ C YYETOM TapMOHH3AIUH
MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUM, MPUMEHSTh CTaHAapThl
AHTUKOPPYHIIMOHHOTO MTOBE/ICHMUS.

OK 07. CopuelicTBOBaTh  COXPAaHEHHUIO  OKpYXKaroUled  Cpenpl,
pecypcocOepeKeHNI0, MPUMEHATh 3HAHUS 00 M3MEHEHUU KIMMaTa, MPUHIUIbBI
OEpEeXKIIMBOTO  MPOU3BOACTBA, H(P(HEKTUBHO ACHCTBOBaTH B YPE3BBIUAMHBIX
CUTyalUsX.



1.2.2. Ilnanupyemblie pe3yabTaThl 0CBOCHHS 0011e00pa3oBaTe/bHOM JucHUIIUHBI B cooTBeTcTBHH ¢ PT'OC CIIO u Ha

ocaose ®PI'OC COO

Oco6oe 3HaueHue AucIuIuIMHa uMmeeT npu popmupoBanuu u pazsutuu OK u T1K.

Kox u HaumeHoBaHue
¢dopmMupyeMbIX KOMIIETEHUNI

IInanupyemMble pe3yJbTaThbl OCBOCHHS M CLHHIJIHHBI

Oo0mrue

III/ICIII/IHJII/IHapHLIe

OK 01.
BriOupate  cocoObl  perieHus
3amad npodeccCHOHATEHON

ACATCIIbHOCTU IIPUMCHUTCIIBHO
K Pa3IMYHbIM KOHTCKCTaM

B wactu TpymoBOro BOCIIMTaHUSA:

- TOTOBHOCTb K Tpydy, OCO3HaHUE LEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTHP K  aKTHBHOM  JEITCIILHOCTH
TEXHOJIOTUYECKON M COLIMAJIbHOM HAIpPABJICHHOCTH,

CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHHPOBATh M
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO ICATEIHHOCTb;
- HHTEpEC K pa3IMYHbIM chepam
npodecCHOHATLHOM JIeATEIILHOCTH,

OBnanenue YHHUBEpPCaTbHBIMU y4eOHBIMU
MMO3HABATEIBHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIEHO dbopMynupoBaTh u

aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpUBaTh ¢
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBEHHBIH MPHU3HAK WM
OCHOBaHUA JId CpaBHCHI/ISI, KJ'[aCCI/I(bI/IKaIII/II/I 158
0000IIEeHHS;

- OmpenessATh eI  JIeATCIIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,
- BBISABJISITH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe'-H/ISI B
paccMaTpUBaEMbIX SIBJICHHSX;

- BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTDh, OLICHUBATH
COOTBETCTBUE pE3YJIbTATOB IICJISIM, OLICHUBATh
PHUCKH MOCTEACTBUI ACATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPH PEIICHUM

3aaaBaTb

-BIIaJICTh METOJ]AMH JIOKA3aTeJIbCTB, AITOPUTMAMH PEIICHUS 3a/1a4;
yMeHHe (OpMYNIUpPOBATh OIPEACICHHS, AaKCHOMBI U TEOPEMBI,
NPUMEHSTh HX, MPOBOAUTH JIOKAa3aTeNIbHbIC PACCYXKICHUS B XOJE
peleHus 3a71ay;

- yMeTh ONEpPHPOBATh IOHATHSIMHU: CTENCHb YHUCIa, Jorapupm
Yyclia;  yMCHHE  BBINOJHATH  BBIYMCIICHHE  3HAYCHUH U
npeoOpa3oBaHus BBIPAKCHUH CO CTENEHSIMH | JorapupmMamu,
peoOpa3oBaHus IPOOHO-PAIIMOHATBHBIX BBIPAKCHHIA;

- yMETh OTIEPUPOBAThH MOHATHSIMU: palvoHaJbHbIC,
UppalOHAaIbHbBIC, TIOKa3aTelIbHbIC, CTENIEHHbIC, JIorapuhMUIECKUe,
TPUTOHOMETPUYCCKUE YPABHEHHUS U HEPABCHCTBA, UX CHCTEMBI;
GbyHKIHA,
(byHKIMS, TPOU3BOIHAS, TIEPBOOOPA3HAs, ONPEICICHHbBII HHTETPalT;
hyHKIHH,

HCIIOJIb3Yyd CIIPABOYHBIC MATCpUaAJibl, UCCICAOBATH B HpOCTeI‘;IIHHX

- YMCTb OHNCpUPOBATH MNOHATUIAMU: HCIIPECPbIBHAA

YMETb  HAaXOOUTb  IPOHU3BOJHBIE  DIIEMEHTAPHBIX
ciydasix (QyHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HAWOOINbIINE U
HauMEHbIINE 3HauYeHUs (QYHKUMH; CTPOUTH Ipad)Ku MHOTOUJICHOB
C WCHOJB30BAaHHWEM  ammnapara MaTeMaTHYeCKOro  aHaJIN3a;
IPUMEHATh IPOU3BOJHYI0 IIPU pELICHUM 3a7a4 Ha JBUKCHUE;
pemars MPaKTUKO-OPHEHTUPOBAaHHBIE 337add HAa HAWOONBIINE W
HavVMEHBIIME 3HAYEHUs, HA HAXOXJCHUE IYyTH, CKOPOCTH U
YCKOPEHHUS;

- yMeThb ONEpUpOBaTh MOHATHSAMHU: palHoHAIbHAs (QyHKIHS,

nokaszarenbHas (QyHKOMSA, cTeleHHas (QYHKUUs, jJorapudMuueckas




YKU3HEHHBIX TIPO0OJIeM

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIJICTh HaBBIKAMU Y4eOHO-HCCIICI0BATEIBCKON U
HpOCKTHOﬁ ACATCIIbBHOCTU, HABBIKAMU PA3PCIICHHA
npo0Jem;

- BBIBJIATH HNPHUYHMHHO-CICIACTBCHHBIC CBA3U U
aKTyaJIM3UPOBaTh 3ajady, BBIABUIATh T'MIIOTE3Y €€
peuicHus, HaxXoJuThb APryMCHTEIL JUJISL
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKJICHHUM, 3aaBaTh
[1apaMeTpbl U KPUTEPUU PELICHUS,

- aHAJIM3HPOBATH TOJYYCHHBIC B XOJIC PCIICHHUS
3aaa4u  pe3yJibTaTbl, KPUTHUYCCKHU OLCHHUBATHL HX
JOCTOBEPHOCTh, IIPOrHO3MPOBATh H3MEHCHHE B
HOBBIX YCJIOBUSX;

-- YyMETh TMEPEHOCUTh 3HAHUS B TIO3HABATEIILHYIO U
IMPAKTUYCCKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- yYMEThb HMHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;
- BBIIBUT'AaThb HOBBIC naeu, npe,unaraTL

OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
u CITOCOOHOCTBH nx UCIIOJIb30BAHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHUKE

¢yHKUMS, TpUTOHOMETpUYecKue (QYHKIUH, OoOpaTHbE (YHKLIUH,
YMEHHE CTPOUTh I'padUKd H3YUYEHHBIX (DYHKIMH, HCIIOJIB30BaTh
rpaduK NpU U3yUEHUH TPOLECCOB U 3aBUCUMOCTEH, IPU PEeLICHUN
3a7a4y U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 peabHOM JKHU3HU;
BBIpaXaTh (pOpMysIaMu 3aBUCUMOCTH MEX]y BEINIMHAMY;

- YMeTh pelIaTh TEKCTOBBIC 3a/la4i Pa3HbIX THIIOB (B TOM YHCJE Ha
NPOLEHTH!, MOJIM W 4YacTd, HAa [BW)XKEHHE, PaboOTy, CTOUMOCTh
TOBapOB W YCIYr, HaJOTH, 3aJadyd H3 O0O0JacTh YIpaBICHUS
JUYHBIMH M CEMEWHBIMH (MHAHCAMH); COCTABJISATH BBIPAKEHHUS,
YpaBHEHHUS, HEPaBEHCTBA M HMX CHUCTEMBI IO YCJIOBHIO 3a/adH,
UCCIIe0BaTh MOJTy4eHHOE pelieHne u OLICHMBAThH
MPaBIONOJ00HOCTD PE3YJIBTATOB,;

- YMeTh OIEpUpOBaTh NOHATHAMHU: CcpeaHee aphu(MeTHUEeCcKoe,
MeauaHa, HauOoJblliee M HAWMMEHBbIEE 3HAYCHHs, pa3Max,
JHCTIepCUsi, CTaHIApTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMmeTb
W3BJIEKaTh, WHTEPIPETUPOBATh MH(OpPMAIHIO, TPEICTABICHHYIO B
TabMIax, Ha auarpamMmax, rpadukax, OTpPaKalollyl0 CBOWCTBA
peaNbHBIX MPOLECCOB U SIBICHHI; MPEACTABISATH WHPOPMAIHIO C
MOMOIIBI0 TAONUI[ W JAMarpaMM; HCCIEA0BAaTh CTaTUCTHYECKHE
JaHHbIe, B TOM YHCJIE C NMPUMEHEHHEM IpaUuecKMX METOAOB U
AIIEKTPOHHBIX CPEJICTB;

- YMETb ONEepPUPOBATH MOHATHSIMU: CIy4alHBIN OIBIT U CIIydaiHOe
COOBITHE, BEPOSITHOCTh CIYYalHOI'O COOBITHS; YMEHHE BBIUYUCIISATH
BEPOSITHOCTh  C  HCIOJB30BAHUEM  TpaUuecKMX  METOOB;
NPUMEHSTh (OPMYJIBI CIOKEHUSI U YMHOXEHHS BEpPOATHOCTEH,
KOMOHMHATOpHBIE (aKTBl Hu  (HOPMYIIBI

OIICHUBATb BCPOATHOCTH PCAJIbHBIX C06BITHﬁ; 3HAaKOMCTBO CO

MpH  PEUIeHUH 3ajad;

CJ'Iy‘lafIHLIMPI BCIIMYMHAMU, YMCHHUC IMPpUBOAUTD MIPpUMCPBI

IIPOABIICHUA 3aKOHa 0O0JIBIIINX YHUCCJI B MIPUPOIHBIX n
06H.ICCTB€HHLIX SABJICHUAX;

- YMCThb OICpHUPOBATH IMMOHATUAMU: TOYKA, IIpsAMasd, IIJIOCKOCTD,
MMpoOCTpPaHCTBO, ):[Byl"paHHBIﬁ YroJj, CKpCHIUBAIOIIUECSd MPAMBIC,

NapaviCJIbHOCTh U MNEPHCHAUKYIAPHOCTL MPSAMBIX H HHOCKOCTCﬁ,
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Yrojl MEXAY NPSMBIMHU, YTOJI MEXKIY MPSIMOM M IIOCKOCTBIO, YTOJ
MEXIy IUIOCKOCTAMH, pACCTOSIHHE OT TOYKH JO IUIOCKOCTH,
paccTosHuEe MEXAY MNPSIMBIMU, PACCTOSHHE MEXKAY TUIOCKOCTSIMU;
YMEHHE HCIIOIb30BaTh NMpPU PEIICHWH 3a/1ad M3ydeHHbIe (akThl u
TEOpeMbl TUIAHUMETPHH; yYMEHHE OIEHMBATh pPa3Mephl OOBEKTOB
OKPY’KaIOILEro MUpa;

- yYMeThb OIICpHUPOBATh IOHATHAMHU: MHOTOTPAHHHK, CEYCHHE
MHOTOTpaHHWKa, KyO, Mapajuiesienunea, INpu3Ma, MHPaMuia,
¢durypa u moBepxXHOCTh BpalleHHs, IWIHHAP, KOHYC, IIap, cdepa,
ceyeHHns (GUTYpHl BpalleHHs, IUIOCKOCTh, Kacamomascs chepsl,
LIUWIMHApPaA, KOHYyCa, IUIOLIAJAb IMOBEPXHOCTU MUPAMUJIBI, IPU3MEIL,
KOHYcCa, IMINHApPA, TUIOMAab chepsl, 00beM KyOa, MPSIMOYTOIBHOTO
napajuieNienuIena, MUpaMubl, IPU3MBbl, HHWIMHAPa, KOHyCa, LIapa;
YMCHHUE I/I306pa)i<aTI) MHOTI'OT'paHHUKHA U IOBEPXHOCTHU BpaAlICHHUA, UX
CEYCHUSI OT PYKH, C TOMOINBI0 YEPTEKHBIX HHCTPYMEHTOB U
QJICKTPOHHBIX CpPE€ACTB;, YMCHHC pacClio3dHaBaTb CHMMCTPHIO B
HPOCTPAHCTBE; yMeHHe pacno3HaBaTh NpaBHJIbHBIC
MHOI'OI'paHHUKU,

- YMCTHb ONCPUPOBATH IMOHATUAMU: JABUIKCHUC B IIPOCTPAHCTBE,
nogo0Hble (GUTYypsl B TNPOCTPAHCTBE; HCIOJIB30BATh OTHOIICHHE
TIoIaed TOBEpXHOCTEH M 00BEeMOB MOJMOOHBIX (GUTYp TIpU
pELIeHUH 33/1a4;

- YMeTh BBIYUCIATH T€OMETPHYECKHE BEIMYHMHBI (JTMHA, YTOJ,
TI0IAAb, 00BEM, TUIOMAb MOBEPXHOCTH), HCIIONb3Ysl M3YYeHHBIE
(bOpMyJIBI 1 METOMBI;

- yMeTb OIEPUPOBaTh MOHATHSAMH:. IMPSAMOYTOJbHAsA CHUCTEMA
KOOpIMHAT, KOOPAMHATHl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKaIIPHOE TMPOU3BEACHUE, Yrol MEXKAYy BEKTOpaMH, CyMMa
BEKTOPOB, MTPOU3BE/ICHIE BEKTOPA HA YHCIIO; HAXOJHUTh C MMOMOIIBIO
W3yYCHHBIX (OPMYJl KOOPAMHATBHI CEpElMHBI OTPE3Ka, PACCTOSHUE
MEXKIOY ABYMs TOYKaAMMU,

- yMeThb BBIOMpPATh MOAXOAALIMHA M3YYEHHBIH METOJ I PELICHUs
3aJayy, pacro3HaBaTh MareMaTHdeckue (akThl U MaTeMaThdecKue
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MOJIENI B TPUPOJIHBIX M OOIICCTBEHHBIX SBICHHUAX, B UCKYCCTBE;
YMEHUE TPUBOAUTH IPUMEPBl MATEMATHYECKHX  OTKPBITHHA
POCCHUICKON 1 MUPOBOI MaTEMATUYECKON HAYKH.

- yMETb ONEPUPOBATh MOHATUSAMU: ONPEHACICHHUE, aKCHOMa,
Teopema, CIEACTBUE, CBOWCTBO, INPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKHU; YMeHUEe (popMyIrpoBaTh oOpaTHOE
U TPOTUBOMNOJOXKHOE YTBEPXKACHHE, NPHUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, UCTIIOIB30BATh METOJI MAaTEMATUYECKON MHAYKIIUY;
MPOBOJUTH JOKA3aTENbHBIE PACCYKACHUS IPU PpELICHUH 3ajaad,
OLICHUBATH JIOTHYECKYIO MPAaBUIBHOCTh PAaCCyKICHHUIA;

- YMETb ONEepHUPOBaTH MOHATUSAMHU: MHOXECTBO, MOIAMHOXKECTBO,
ONEpalMK HaJ MHOKECTBAMH;, YMEHHUE HCIOJb30BATh TEOPETHUKO-
MHOXXECTBEHHBIM annapar Ui ONUCAaHUS PEAJbHBIX MPOLECCOB U
SABJICHUH TIPU pElICHUH 3aJad, B TOM YHUCIe M3 JAPYTHX Y4eOHBIX
MIPEAMETOB;

- YMeThb ONEpHpOBaTh MOHATHAMU: Tpad, CBS3HBIA rpad, Aepeso,
IUKJ, Tpad Ha MJIOCKOCTH; YMEHHWE 3a/laBaTh W OMUCHIBATH rpadbl
pa3IMYHBIMUA CHOCO0AMM; HWCIONB30BaTh rpadbl MpH pelICHHN
3a1ad;

- yMeTh CBOOOJHO ONEPUPOBATh TOHATUSMH: COYETAHWE,
MEPEeCTaHOBKa, YHCIO COYETAaHWH, YHCIO TIEPEeCTAaHOBOK, OWHOM
HeloToHa; yMeHHMe TIpUMEHATh KOMOWHATOpHBIE (aKTBl U
paccyXJIeHus JUisl pelieHus 3a1a4;

-yME€Tb ONEPUPOBATH MOHATUSAMU: HATYPAIBHOE YHCIIO, LEJIoe
YUCIO,  OCTATOK [0  MOAYJID,  palUOHAIBHOE  YHUCIO,
MPPALMOHAIBHOE YHUCJIO, MHOXECTBA HATypalbHBIX, LEJBbIX,
palMOHANBHBIX, JEHCTBUTEIbHBIX YHCEN; YMEHHME MCIIOJIb30BaTh
NPU3HAKW  JETMMOCTH, HaWMMEHBbIUMH OO  jmenutens U
HauMeHbIllee 00Iee KpaTHOe, anropuT™M EBKinaa mpu pemeHun
3a]a4; 3HAKOMCTBO C pa3JIMYHBIMU TO3UIUOHHBIMHA CHCTEMaMH
CUHUCIICHMUS,;

- yMeTb CBOOOIHO ONEPUPOBATH MOHSATHAMHU: CTENEHb C ILIEJIBIM
MOKa3aTeseM, KOpEHb HaTypaJbHOW  CTENEHH, CTENEHb C
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palMOHAJIbHBIM  TOKa3aTeleM, CTeleHb C  JCHCTBUTEIbHBIM
(BemecTBEHHBIM) TTOKA3aTeNeM, JIOTapru(M UnCiIa, CHHYC, KOCHHYC U
TaHTeHC MTPOU3BOJBHOTO YHCIIa;

- YMETb OIEPHPOBATH MOHATHAMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPaBEHCTB, PaBHOCHIBHOCTh YPaBHEHHUH, HEPABEHCTB U CHUCTEM,
panvoHaNbHbBIE, HPPALMOHAIBHBIE, I10Ka3aTeJbHbIC, CTEICHHBIE,
norapupMuUIecKre, TPUTOHOMETPUUECKUE YpaBHEHHUS, HEPABEHCTBA
U CHUCTEMBI; YMEHHE peliaTh YPaBHEHHS, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX IPUEMOB; pellaTh YpaBHEHHS, HEpPAaBEHCTBA
W CHCTEMBI C MapaMeTpOM; IPUMEHSATh YPaBHEHHsI, HEPABECHCTBA, HX
CHUCTEMBl MJIS1 peIIeHUs MaTeMaTHYeCKHX 3aJad M 3amad  u3
Pa3NUYHBIX 00JIacTell HAYKH U peaslbHON JKU3HH;

-yMeTh CBOOOJHO OIEpUPOBATh MOHATHAMHU: Tpapuk (QYHKIHH,
obpaTtHas (DyHKIUS, KOMITO3UIMS (QYHKIWN, JTWHEHHas (QYHKIWSA,
KBaJpaTHYHass (QYHKOHUS, CTeleHHas (QYHKOUS C  IEeTBbIM
MOKa3aTeieM,  TPUTOHOMETpHYecKne  (QyHKIWH,  OOpaTHBIE
TPUTOHOMETPUYECKHUE ¢dbyHKIWY, MoKa3aTenbHas u
norapugmudeckas GpyHKIHN; YMEHUE CTPOHUTH IpaduKu (YHKIUH,
BEITIOHSTH MTPpeoOpazoBaHus rpaduKkoB (HyHKITHIA,

- YMETh UCTONB30BaTh rpaduKu GYHKIUH ISl H3y4EHHsI POLIECCOB
W 3aBUCHUMOCTEH NpU pELIeHHH 3afad U3 JPYyruxX y4eOHBIX
OPEeIMETOB M M3 PEAIbHOW KHU3HM; BbIpaXaTh (OpMynaMu
3aBUCHUMOCTH MEK/TY BEJTMUNHAMU;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHAMHU: YETHOCTH (DYHKIIMH,
MEPUOTMIHOCTD ¢byHKINY, OrpaHUYEHHOCTh GbyHKINY,
MOHOTOHHOCTh ()YHKIWH, 3KCTpeMyM (QYHKLUWH, HauOoiybliee M
HauMEHbIlIee 3HAueHWA (YHKIMH Ha TNPOMEXYTKE, YMEHHE
MPOBOJIUTH HcCieJ0BaHNe QYHKIINH,

- YMETb UCTOJIb30BaTh CBOICTBA U Tpaduku QyHKIMN AJIs1 PELIeHUS
YpaBHEHUH, HEPAaBEHCTB W 3aJla4 C MapaMeTpamu; W300pa)xarh Ha
KOODIMHATHOW IUIOCKOCTH MHOXKECTBA pPELICHUH YypaBHEHHH,
HEPaBEHCTB U UX CHUCTEM;
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- YMETh CBOOOHO OIEPHPOBATH MOHATUSAMU: TOCICIOBATEIHLHOCTD,
apudMeTHUYecKass  TPOTPECcCHs, TeoMeTpudeckas IPOTPECcCHs,
OCCKOHEYHO YOBIBAIOIIAs TEOMETPUYECKas MPOTrPECcCUs; yMEHUE
3aJaBaTh IIOCJICAOBATEIBHOCTH, B TOM UYHCIIE C IOMOIIbIO
PEKYpPPEHTHBIX HOPMYI;

- yYMETh OINECPUPOBATh MOHATHIMU: HEMPEPHIBHOCTh (PYHKIIUH,
acHUMIITOTHI Tpaduka (YHKIMH, TNepBas W BTOpas MPOU3BOJHAS
(YHKIMH, TE€OMETPUYCCKUNA U (PU3UYECKHIA CMBICI MPOU3BOIHOM,
nepBooOpasHasi, ONpENCICHHBI WHTErpall; yMEHHE HAaXOIHUTh
aCHMITTOTHI Tpaduka (QYHKIUH; YMECHUE BBIUYUCIIATH MPOU3BOIHBIC
CyMMBI, TPOU3BEICHHS, YAaCTHOTO U KOMIIO3UIMH (DYHKIIMIA,
HaXOJUTh ypaBHCHUE KacaTelbHOU K rpaduKy GyHKINY;

YMEHHE UCIIOJIL30BaTh MPOU3BOJHYIO IS UCCIICOBAHUS (YHKIIHIA,
JUTSL HAXOXKJICHUS HAWIY4IIEro PelICHUS B MPUKIAAHBIX, B TOM
YHCIie COIMATBHO-)KOHOMUYECKHX M (DU3MYECKHX 3amavax, s
OTIpeJICNICHUS] CKOPOCTH M YCKOPSHMS; HAaxXOIUTh IUIOMIAAA U
00beMbl  (UTYp C TIOMOIIbIO HHTErpana; MPUBOJUTL MPHUMEPHI
MaTEeMaTHYECKOTO MOJICTTUPOBAHHMS c MOMOIIBIO
nuddepeHIUaNbHBIX YPaBHEHHIA;

- yMeThb ONEPUPOBaTh TMOHATHAMH: KOMIUICKCHOE  YHCIIO,
COMpPSKCHHBIC ~ KOMILICKCHBIE 4YHMCJIa, MOJAYJb W  apryMEHT
KOMILUICKCHOTO 4Huclia, (opMa 3amucd KOMIUICKCHBIX —YHCEN
(reoMeTpHuUecKasi, TPUTOHOMETPHYECKAs M areOpanveckas);, yMeTh
MPOU3BOANTE APUPMETHUSCKUE JCHCTBUS C  KOMIUIEKCHBIMH
YHCIaMH; TPUBOJUTH TPUMEPBI HCIOJIB30BAHUS KOMILICKCHBIX
YHCET;

- yMeThb CBOOOJHO  ONEPUPOBATH  MOHATHSAMH:  CpEIHEE
apudmMeTnyecKoe, Merana, HauboJIbIllee U HAUMEHbIIIEe 3HAYCHUS,
pa3Max, IUCIEPCHs, CTaHAAPTHOE OTKIIOHCHHWE Ui OIMCAHUS
YHCIIOBBIX JTAHHBIX, YMEHHE UCCIIC0BATh CTATUCTUYECKUE JTaHHBIC,
B TOM UYHCJI€ C MPUMEHEHHEM rpaHuuecKuX METOIOB U
AJNIEKTPOHHBIX CPENCTB; TpadUYecKH WCCIeNOBaTh COBMECTHBIE
HAOJIOJICHNSI C TIOMOINBI) JUarpaMM pacCeWBaHUS W JIMHEHHOMN
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perpeccuu;
- YMETb HaxXOAWUTb BEPOSTHOCTH COOBITHH C HCIIOJIb30BaHUEM
rpadMueCcCKUX METOAOB; MPUMEHATH AJIsl pelieHus 3a1ad HopMyJibl
CIOXEHHS ¥ YMHOXEHHS BEpPOSTHOCTEH, (QOpPMyIy IONHOMN
BepoATHOCTH, (opmyrny bepHymn, komOWHaTOpHBIE (aKTB |
(OpMyIbI; OLIGHUBATh BEPOSITHOCTH PEaJbHBIX COOBITUH; yMEHHE
OIEepUPOBaTh MOHATHSAMHU: CIydaiHas BEIWYHMHA, pacIpeleseHHue
BEPOATHOCTEH, MaTeMaTHYecKOoe OXWJaHWe, JAUCIepcus |
CTaHJApTHOE OTKJIOHEHHE CIy4alHOW BENUYUHBI, (YHKUHUU
pacripefiefieHHss M IUIOTHOCTH PAaBHOMEPHOIO, IMOKAa3aTEIbHOTO U
HOPMAJBHOTO pacIpe/eNieHuil; yMEeHHe HCIOoIb30BaTh CBOWCTBA
W3yYCHHBIX paclpeldefeHuid Uil pelieHHs 3a1ad; 3HAKOMCTBO C
IIOHATHUAMMU: 3aKOH 6OJ'II)HII/IX YHuCCJI, MCTOABI BI)I60pO‘IHI>IX
HCCIEA0BAHUM; YMEHUE NPUBOAMTH MPUMEPHI NPOSIBICHUS 3aKOHA
0OJBIINX YUCET B IPUPOAHBIX U OOIECTBEHHBIX SBICHUSIX;

- yMeTb CcBOOOJHO ONEpPHPOBATH MOHATHAMHU: TOYKA, IpsMasi,
IUIOCKOCTb, ~ MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  YroOJ,
JIBYI'PaHHBI  yroj, TpPEXIPAHHBIA  Yroj, IIEpECEKaroIInuecs,
napajuleJibHble M CKPEIIMBAIOLINecs MpsAMBbIe, MapauIeIbHOCTh U
NEPIEHIUKYSIPHOCT TNPSIMBIX W IUIOCKOCTEH, Yrol MEXIy
OPSAMBIMHM, YIOJ MEXAY IPSIMOM M IIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH; YMEHHME HCIIONb30BaTh MPH PELICHUH 3ajad
n3y4yeHHble (DaKThl U TEOPEMBbl IUIAHUMETPUH;, YMEHHE OLIEHHBATh
pasMepsl OOBEKTOB B OKPYXKAaIOIIEM MHpPE; YMEHHE ONEepHUpOBATH
MOHATHSMU: MHOTOTPaHHUK, CEYeHUE MHOTOIPaHHHKA, IPABUIIbHBIN
MHOTOTPaHHUK, TpU3Ma, NUpaMuaa, ¢urypa © TOBEPXHOCTh
BpalleHus1, HIWINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYEHHs KOHyCa M LIMHJpPA, NapauleIbHbIE OCH WM OCHOBAHUIO,
cedeHue napa, II0CKOCTh, Kacaromasicss cepsl, IITHHIPA, KOHYCA;
YMEHHE  CTPOMTh  CEYEHHWE  MHOIOIpaHHUKAa,  H300paxarhb
MHOI'OI'paHHUKMH, (1)I/II‘ypI)I " IMOBEPXHOCTU BpallCHUA, UX CCUCHHA, B
TOM YHCJIE C TIOMOILBIO AJIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHATh
CBOICTBa TEOMETPUUYECKUX ¢uryp, CaMOCTOATENBHO

12




(dopMynupoBaTh ONpeleNeHUs] H3y4daeMbIX (Uryp, BBIIBUTATh
TUIIOTE3bl O CBOICTBAX M IPHU3HAKAX TI'EOMETPUUYECKUX (QUTYD,
00OCHOBBIBaTh WJIM OINpOBEpraTh MX; YMEHHE IPOBOAUTH
kinaccupukanuo GUryp Mo pasiddHbIM INPU3HAKAM, BBIIOIHATH
HEO0XOIUMBIE OMIOJHUTENIbHBIE TIOCTPOCHMUS;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHAMH: IUIOIIAAb (DUTYPHL,
o0beM Gurypsl, BeIMYMHA YIJa, PAcCCTOSIHHE OT TOYKH 10
IUIOCKOCTH, PAcCTOSIHME MEXAy HPSMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUTOIaab cepsl, IUIOMab HOBEPXHOCTH TUPAMUIBL,
NpU3MBl, KOHYycCa, LWIMHApPA, 00beM Ky0a, MNpPSIMOYroJbHOIO
napajuiesienunesa, TMpamMuIbl, TPU3MBbl, HWIUHIPA, KOHYCa, I1apa;
YMETh HaXOIWUTh OTHOIIEHHE 00BEMOB MOTOOHBIX PUTYD;

- yMeThb cBOOOJTHO ONEpPHPOBATH MOHATHIMHU: JIBHOKCHUE,
napajuleJbHBI  TEPeHoC, CUMMETpPUS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE IMOA00Us, TOAOOHBIE
(GUrypsl; yMeTh pacro3HaBaTh paBHbBIE U MOJO00HBIE GUTYPHI, B TOM
yhciae B IPUPOAE, HCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh
reoMeTpUYecKHe  OTHOIICHHS,  HAaXOAUTh  TE€OMETPHYECKHE
BEJMYMHBI (JIMHA, YTOJI, IUIOIIa/h, 00BEM) IIPH PEUICHUU 3ajad U3
JIpyrux y4eOHBIX MPEIMETOB U U3 PEaIbHOM KHU3HU;

- yMeTh CBOOOJHO ONEPHPOBATH TOHITUSMH: TPSIMOYTOJbHAS
cuUcTeMa KOOPOMHAT, BEKTOP, KOOPAMHATBI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IMPOW3BEACHUE BEKTOpAa Ha YHUCJIO,
pasjoxeHne BeKTopa IO 0Oa3ucy, CKaJspHOE MPOU3BEICHHE,
BEKTOPHOE TIPOM3BEICHUE, Yrojl MEXKAY BEKTOpPaMH; YMEHHE
WCITIOJIb30BaTh BEKTOPHBIA U KOOPJUHATHBIA METOJ ISl PElICHHUS
TreOMETPUYECKUX 3aJady M 3ajJad APYruX Y4eOHBIX IPEeIMETOB;
ONEpUPOBaTh MOHATHSAMM: MaTpuua 2x2 u 3x3, omnpeaenuTensb
MaTpPHULIBL, TEOMETPUIECKHI CMBICI ONPEICITUTEIS;

- YMETb MOJICIMPOBATh pealibHble CUTYalluu Ha SI3bIKE MAaTeMaTHKH;
COCTABJISITh BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA U UX CHCTEMBI 110
YCIIOBUIO  33JlauM, HCCIENOBAaTh IOCTPOCHHBIE MOJEIU  C
WCTIONIb30BAaHMEM  amnmapara  aireOpsl, HHTEPIPETUPOBATD
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HOJIy‘IeHHBIﬁ pe3yiabTaTr, CTPOUTH MATECMATUYCCKHUE MOJCIU C

MOMOIIPI0 TEOMETPUYECKHX TOHATHH W BEIUYHH, peIIaTh
CBSI3aHHBIE C HUMH  TPaKTUYECKHE  3aJladd;  COCTaBISTh
BEPOATHOCTHYIO MOJIENh ¥ HWHTEPIPETUPOBATh IOIYUCHHBII
pe3ynbTar; pemate MIPHUKIIaTHBIE 3a/1a4n CPEeICTBaMHU
MaTeMaTU4YeCKOro  aHaiM3a, B TOM  YHCJIE€  COIUAIBHO-

9KOHOMUYECKOTO U (PU3MUYECKOTO XapaKTepa;

- yMeThb BBIOMpAaTh MOAXOASIIMA METOA JUIA pelleHUs 3ajaqw;
MMOHMMaHUE 3HAYUMOCTH MATEMAaTHUKH B H3Y4YEHHU NPUPOAHBIX U
OOIIECTBEHHBIX MPOLIECCOB M SIBICHHWH; YMEHHE paclo3HaBaTh
IIPOABJICHUC 3aKOHOB MAaTEMATUKH B UCKYCCTBC, YMCHHUC ITPUBOINTDH
NpUMEPBl MAaTEMaTUYECKUX OTKPBITHIL POCCHUUCKOM M MHUPOBOH
MaTeMaTUYECKON HayKU

OK 02.

Hcnonp3oBaTh COBPEMEHHBIC
CpezcTBa MOUCKA, aHAIIN3a U
UHTEpIpeTanuu nHhopmanuu, u
MH(OPMaLIMOHHBIE TEXHOJIOTUN
JUIS BHITIONTHEHUS 3a7a4
po¢eCCUOHATBHON JIEATETLHOCTH

B 00nacTy IEeHHOCTH Hay4YHOT'O MO3HAHUS:
-c)OpMHUPOBAHHOCTH MHUPOBO33pPEHUS],
COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HayKd U OOIECTBEHHOM MpPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOW M YHMTATEIBCKOU
KyJIbTYpbl KaK CpPEICTBa B3aUMOJCHCTBHUS MEXIY
JIIOJbMU U NTIO3HAHUS MUPA;

- OCO3HaHHWE IIEHHOCTH Hay4yHOU JesATeNbHOCTH,

FOTOBHOCTb  OCYWIECTBJISITH ~ NPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JeSITeNIbHOCTD
WHIVBUAYAJIBHO U B TPYIIIIE.

OBnanenue YHUBEPCAIbHBIMHU y4eOHBIMU

MO03HABATEIbHBIMU JICHCTBUSAMHU:

B) paboTa ¢ uHpopmaIuei:

- BJIQJIETh HABBIKAMU MOJNYy4YEHHUs MH(GOpMAIMM U3
HUCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATEIIbBHO
OCYLIECTBIISTh MOKCK, aHAJU3, CUCTEMATU3aINI0 U

parmioHanbHas  (pyHKIHS,
nokaszarenbHas (QyHKIHS, CTeleHHas (QYHKIU, JorapudmMuieckas
(YHKIWSI, TpUTOHOMETpHYecKue (GYHKIMH, OOpaTHblE (YHKIIUH,

- yMEThb ONEpPHUPOBaTh IMOHITUSIMHU:

YMEThb  CTPOUTHh TIpaduKu HM3YYEHHBIX (YHKIHUHA, HCIOJIB30BaTh
rpaduKy IpU U3yYSHUHU TIPOIIECCOB M 3aBHCUMOCTEMH, MTPU PEILICHHN
3a7a4y U3 APYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 peallbHOM KHU3HU;
BBIpaKaTh (popMyIaMu 3aBUCHMOCTH MEXK]Ty BEIMIHHAMY;

- YMEThb ONEpHPOBaTH IMOHATHAMU: TOXIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUH U
HEPaBEHCTB, PAaBHOCWJIBHOCTh YpPaBHEHWH, HEPAaBEHCTB U CHCTEM,
paloHaNbHbIE, WppPalMOHAIbHBIC, IIOKA3aTEIbHBIC, CTEICHHBIE,
norapuMUYecKue, TPUTOHOMETPHUIECKIE ypaBHEHUS, HEPAaBEeHCTBA
Y CHCTEMBI; YMETh PelIaTh YpaBHEHHS, HEPABEHCTBA M CHUCTEMBI C
MOMOIIIBIO PAa3IMYHBIX PUEMOB; pPEIIaTh YPAaBHEHUs, HEPABEHCTBA
Y CUCTEMEI C TTapaMeTpPOM; MPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI I pEIICHUs MaTeMaTW4eCKMX 3aJad W 3ajad |3
PasIMYHbIX 00JlacTell HAYKH U peabHOM KU3HH;

- yMmMerb CcBOOOJNHO ONEpPHPOBATH

IIOHATHUAMMU JABHXCHHC,

HapaJ'IJ'IeJ'IBHLIfI nepeHoc, CUMMCTpUA Ha IUIOCKOCTU HU B
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HHTEpIIpETaIni0 HHOOPMAIIUK PA3THYHBIX BHIOB H
(dhopM mpeIcTaBICHHUS,

- co3maBaTh TEKCThl B Pa3iUuHbIX (opmarax c
y4eTOM Ha3HaueHUs HWHPOpPMALUU U IEJIEBOH

ayTUTOPUH, BBIOMpas  ONTUMAIBHYIO  (QopMy
IIPEICTaBICHNS U BU3YyalIU3aliy;

- OLEHMBaTh  JOCTOBEPHOCTb, JIETUTUMHOCTb
uHbOpMalUK, €€ COOTBETCTBHE IIPABOBBIM H

MOpPaJIbHO-ITHYECKUM HOpMaM;
- WCHOJNB30BaTh CpencTBa WH(GOPMAIMOHHBIX |

KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHU3allMOHHBIX  33Ja4  C  COOJIIOJICHUEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
THTHUCHBI, PECypCOCOCpPEIKEHUS, TPABOBBIX U
ATUYECKMX  HOPM, HOpM  HWH(POPMAIUOHHON
0€301IaCHOCTH;

- BJAaJCTh HaBbIKaMM pacCllO3HABAHHA W 3allUThI
nHpopmanuy, HHPOPMAIIMOHHON 0€30macHOCTH
JUYHOCTH

MPOCTPAHCTBE, IMOBOPOT, NpeoOpazoBaHUE MOAOOHS, MOJO0OHBIE
(UTYpBI; YMETh pacro3HaBaTh PaBHbIE W TOJOOHBIE (PUTYPHI, B TOM
quclie B MPHPOJIE, UCKYCCTBE, apXUTEKTYpe; YMETh HCIIOJIb30BaTh
TEOMETPHUYECKHE  OTHOIICHUS,  HAaXOIHTh  TI'COMETPHUYECCKHE
BEJIMYMHBI (JTMHA, YTOJ, TUIOMIa s, 00BEM) MPH PEUIeHUH 3a7a4d U3

JIpyrux y4eOHBIX MPEIMETOB U U3 PeaTbHOM KU3HU

OK 03.

[InanupoBaTh ¥ peann30BBIBATH
coOcTBeHHOE Mpo(dhecCuOHaTBHOE U

JIMYHOCTHOE pasBuUTHE,
MPEINPUHIMATETBCKYIO

JesITeIbHOCTD B
npodeccnoHanbHOM cdepe,
UCIOJIb30BaTh 3HaHUS o
(UHAHCOBOH  TIpaMOTHOCTH B

PA3JIMYHBIX ) XU3HCHHBIX CUTYallUAX

B obnacTtu 1yX0BHO-HPaBCTBEHHOTO BOCITUTAHMUS:

-- c(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIEHWBATH CUTYAIUIO U IPUHUMATh
OCO3HaHHbIE  pElICHMUS, OpPUEHTHPYSCh  Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHUE JIMYHOTO BKJaJa B TOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIUTENSIM U
(wm) IpyruM 4jeHaM CEeMbH, CO3JaHHI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  TMPUHATHS  LIEHHOCTEH
CEMEWHOMN KU3HH B COOTBETCTBHM C TPAIULIMSAMU
HaponoB Poccuu;

OBnaneHue  yHHUBEPCAIbHBIMU  PETYJISTUBHBIMU

YMETH ONECPHUPOBATH MMOHATUAMU: pallUOHAJIbHBIC, UppAallMOHAILHBIC,

[IOKAa3aTeIIbHBIE, CTEIEHHBIE, norapudmMuueckue,
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;
- YMETb ONEPUPOBATb NOHATUAMU:

MHOI'OIpaHHUK, CCYCHUC

MHOTOIpaHHUKa, KyO, mapajienenunesn, NOpu3Ma, HPaMuaa,
¢urypa u MoBepxXHOCTh BpaIlleHHs, LWIMHAP, KOHYC, map, cdepa,
cedeHust (GUrypsl BpalleHus, IUIOCKOCTb, Kacaromascsi cgepsl,
HWIAHIPA, KOHYCa, TUIOMIAh MOBEPXHOCTH MHPAMHUIIBI, MPU3MBL,
KOHYyCa, HWIMHIPA, TUIoaas cepsl, 00beM KyOa, MpIMOyToJIbHOTO
napajulelenunesa, NMpamMuIsl, PU3MBbl, HWIMHIpPA, KOHycCa, I1apa;
yMeHHEe n300pakaTh MHOTOTPAHHUKH 1 TTOBEPXHOCTH BpAIIEHUs, X
CEYEHHA OT pYyKH, C TOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U
JNIEKTPOHHBIX CPEJICTB;

YMETb pacClio3HaBaTb CUMMETPUIO B

MMPOCTPAHCTBC; YMETh pACIIO3HABATD ITPABUJIBHBIC MHOT'OT'PDAHHUKH,
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NEUCTBUSIMU:

a) CaMOOpraHu3aIus:

- CaAMOCTOATEIBHO OCYLIECTBIIATH I103HABATEIBHYIO
NeSTEeNbHOCTh, BBIABIATH INPOOJIEMBI, CTaBUTh H
(bopmMynupoBaTh COOCTBEHHBIE 3a1a4u B
00pa3oBaTeNbHON JEATENBHOCTH U KU3HEHHBIX
CUTyalusX;

- CAMOCTOATEIbHO COCTABJIATH IIJJAH PELICHUS
IpoOJeMbl € Y4YeTOM HMEIOIIUXCA PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CTIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHUIO
HIMPOKOM 3pYAMLUU B Pa3HbIX OOJIACTSIX 3HAHUH,
[IOCTOSIHHO MOBBIIIATh CBOM 0Opa30BaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCMOJb30BaTh HpUEMbl pedIEKCHN s OLEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- yMETb OLEHUBaTh PUCKHU U CBOEBPEMEHHO
IIPUHUMATD PEILIEHUS 10 UX CHUKEHHUIO;

B) OMOLIMOHAJIbHBIN MHTEJUIEKT, MpEeANoIaraouui
Cc(OPMHPOBAHHOCTH:!

BHYTpEHHEHN MOTHBAIIHH, BKJIIOYAIOLIEH
CTPEMJICHME K JIOCTHJKEHUIO LEIM M YCIEXY,
ONTUMMU3M, UHULIMATUBHOCTb, YMEHHE JI€HCTBOBATH,
HCXOJS U3 CBOMX BO3MOYKHOCTEW;

- SMIIaTUH, BKJIOYAIONIEH CIIOCOOHOCTH MOHUMATh
SMOLIMOHAJIIBHOE COCTOSIHUE IPYTHX, YUUTHIBATh €T0
MIPU OCYIIECTBIEHUN KOMMYHUKAIIMH, CIIOCOOHOCTD
K COUYBCTBUIO U CONIEPEKUBAHMIO;

- COLIMAJIbHBIX HaBbIKOB, BKJTIOYAIOIIUX
CMOCOOHOCTh BBICTPAWBATh OTHOILEHUS C APYTUMH
JIOJbMH, 3a00TUTHCS, TMPOSIBISTH HHTEpPEC U
paspeniatb KOHQJIUKTHI

- YMCTb ONCPUPOBATH TMMOHATUAMU: MPAMOYIroOjibHagd CHUCTEMaA
KOoOpauHAT, KOOPAWHATBI TOYKH, BEKTOD,

CKaJIApHOC

KOOPAWHATHI BEKTOPA,

MPOU3BEJCHUE, VYrOJd MEXAYy BEKTOpaMu, CyMMa
BEKTOPOB, MTPOM3BE/IEHNE BEKTOpA HA YHMCIIO; HAXOAUTH C MIOMOIIHIO
M3YYeHHBIX (OPMYN KOOPAWHATHI CEPEIMHBI OTPe3Ka, PacCTOSHUE

MCKAY ABYMS TOYKaMU
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OK 04.

D¢ heKTUBHO B3aUMO/ICHCTBOBATH
1 paboTaTh B KOJUICEKTHUBE U
KOMaHJ1e

- TOTOBHOCTB K CaMOPa3BUTUIO, CAMOCTOATCIIbBHOCTHU
" CaMOOIIPCACIICHUIO,

-OBJIa/ICHUE HaBbIKaMU yuebHo-
HCCIIEIOBATEIILCKOM, TMPOECKTHOH U  COLMAIbHOMN
JESITENILHOCTH;

OBnazieHue yHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU

0) COBMECTHasl IeATEIIbHOCTh:

- TMOHUMATh W WCIOJNB30BaTh IPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NPUHUMATH [EIH COBMECTHOW JIEATEIHHOCTH,
OpraHU30BBIBATh U KOOPJAMHHPOBATH JCHCTBHUS IO
€¢ JOCTIDKCHHIO: COCTaBIATh IUIaH JCHCTBHM,
pacnpenenaTb pojl ¢ yieTOM MHEHUN y4aCTHUKOB
obcyKaaTb pe3ynbTaTbl COBMECTHOM paboThbl;

-  KOOPpAWMHHUPOBATL W  BBIIOJHATH pa60Ty B
YCIIOBUAX pcajbHOrO, BUPTYAJIbHOI'O )51
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

- OCYHWCCTBJIATHL IMO3UTHBHOC CTPATCTHUYCCKOC

MOBE/ICHUE B PA3IUYHBIX CUTYallUAX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHHE, OBITHh MHUITHATHBHBIM
OBnaneHne  yHUBEPCAIBHBIMU  PETYISTUBHBIMH
JICHCTBHUSMMU:

T') IpuHATHE ce0s U IPYTUX JIIOJeH:

- MPUHUMATh MOTHBBI U aPTYMEHTHI JIPYTUX JIIOJCH
MIPH aHAJN3e Pe3yIbTaTOB JACSITENLHOCTH;

- TIPU3HABATh CBOE TPABO M IPABO JAPYTUX JIIOJCH
Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH TIOHMMAaTh MHpP C
MO3UIUH IPYTOro YeIOBEKa

- YMETh ONEPUPOBAThH MOHITUAMU: CIyYailHBIH OMBIT U CIy4YaiiHOE
coOBITHE, BEPOATHOCTH CIYyYailHOTO COOBITHS; YMETh BBIYHCISATH
BEPOATHOCTh C  HCIOJNB30BaHWEM  TpPapUUYECKUX  METOJIOB;
MPUMEHATH (OPMYIIBI CIOXKEHUSI W YMHOXEHHS BEpPOSITHOCTEH,
KOMOWHAaTOpHBIE (akTl W (GOPMYyITsl TIPH pEIICHWH 33/1ad;
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITUH; 3HAKOMCTBO CO
CIy4alHBIMU MPUMEPHI
MIPOSIBIICHHUSI

BEIMYMHAMHM; YMEHHE TPUBOIUTH
3aKkoHa OOJBIIMX YHCENl B MNPUPOAHBIX H
OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHAMU: CTEIEHb C LIEIBIM
[IOKa3aTelleM, KOpEHb HaTypaJbHOMN

CTCIICHU, CTCIICHDb C

palMOHAJIbHBIM  IIOKa3aTeleM, CTeleHb C  JCHCTBUTEIbHBIM
(BelecTBEHHBIM ) TIOKa3aTeNeM, JJoTapu(M 4nciia, CHHYC, KOCHHYC U
TaHI'€HC NTPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO OMNEPHUPOBATH MOHATHSIMH: Tpapuk (QyHKIUH,

oOpatHast (QyHKIMS, KOMIO3HLUS (DYHKIMHA, JTUHEWHas (QyHKIHA,

KBagpaTHUyHass (QYHKOHUS, CTeNeHHas (QYHKOUS C  LEJIbIM
nokaszareneM,  TpUTOHOMeTpuyeckue  (QyHKOmMH,  oOpaTHBIE
TPUTOHOMETPUYECKHE ¢dbyHKIWY, MoKa3aTesIbHas u

norapudmMudeckass (YHKIWH; YMETh CTPOWUTH Tpaduku (GYHKIIHIA,
BBITIOJTHSATH NPeoOpa3oBanus TpapuKOB QYHKIIHIA;

- YMETh HCIIOJIb30BaTh rpauKu GYHKIMH ISl U3yYESHUS TIPOIIECCOB
M 3aBHCHUMOCTEH TIIpUM pEIICHHH 33/a4 W3 JAPYIuX y4eOHbBIX
NpeMETOB M W3 pPEATbHOW IKH3HH; BBIpAXKaTh (OpMyIaMu
3aBUCHMOCTH MEX/y BeJIHIHHAMU;

- cBOOOJHO OMEpPUPOBATH (hyHKIUH,
(hyHKIHH, hyHKIHY,
MOHOTOHHOCTh ()YHKIWH, 3KCTpeMyM (QYHKLUWH, HauOoibliee M

IIOHATHAMMA. YCTHOCTH

NepuOANIHOCTD OrpaHUYCHHOCTD

HavMEHbIIIeE 3HAUeHWs (QyHKOHH Ha

IMPOBOJAUTH UCCIICAOBAHUC q)YHKI_II/II/I;

IIPOMEKYTKE; yYMETh

- YMETh UCIIOJIb30BaTh CBOMCTBA U Ipadpuku QyHKUMA A5 peLIeHus
YpaBHEHMH, HEPAaBEHCTB W 3a/a4 C MapaMeTpamu; M300pa)xarh Ha
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KOOpI[HHaTHOfI IIJIOCKOCTH  MHOXXCCTBaA peHICHI/Iﬁ ypaBHeHHﬁ,
HEPABCHCTB U UX CUCTEM

OK 05.

OcymiecTBIATh YCTHYIO u
MHUCbMEHHYI0 KOMMYHHUKAIIMIO Ha
roCy/1apCTBEHHOM A3BIKE

Poccuiickoit @enepanuu ¢ yueTom
0COOEHHOCTEM  COLMAbHOIO U
KYyJIBTYPHOI'O KOHTEKCTa

B 006J1acTH 3CTETUYECKOTO BOCITUTAHUS:

- OJCTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas
ACTETHKY OBbITa, HAy4YHOTO U TEXHUYECKOTO
TBOpPUYECTBA, CIOpPTa, Tpylda U OOIIECTBEHHBIX
OTHOIIICHHH;

- CrIOCOOHOCTh BOCIPUHUMATh PA3JIUYHBIC BUIBI
HCKYCCTBa, TPAIAUIMM U TBOPUYECTBO CBOECTO U
OpPYrUX  HapoJOB, OIIyIIAaTh 3MOIMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- yOeXJIEHHOCTh B 3HAYUMOCTU JUIS JTUYHOCTH H
o0IIecTBa OTEYECTBEHHOTO U MHPOBOTO MCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPaJMLMI U HAPOJIHOIO

TBOPYECTBA;
- TOTOBHOCTb K CaMOBBIPQXXECHUIO B Pa3HbIX BUAAX
UCKYCCTBa, CTPEMJIEHME TPOSBIATH KayecTBa

TBOPYECKOH JIMYHOCTH;

OBnajzieHue YHUBEPCATHbHBIMH KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BceX cepax
JKU3HU,

- pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHUS,
IIOHMMAaTh  3HAUYCHHE  COLMAJIbHBIX  3HAKOB,
pacno3HaBaTh MPEATNOCHUTKH KOH(JIMKTHBIX
CUTYaIui ¥ cMATYaTh KOH(DIUKTHI,

- pa3BEepHYTO W JIOTUYHO H3JIaraTh CBOI TOYKY
3pEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEICTB

- YMCThH OICpUPOBATL TMOHATUAMU: CPCIAHCC apI/I(pMeTI/I‘lCCKOC,

MeauaHa, HauOoJblllee M HauUMEHbIIEE 3HAYCHHSA, pa3Max,
JUCTIepCHusi, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO HAa0Opa; yMEHHE
W3BJEKaTh, MHTEPIPETUPOBATh MH(OPMAIMIO, MPEICTABICHHYIO B
TabNMIax, Ha Juarpammax, rpadukax, OTpaKarollyl0 CBOMCTBa
peanbHBIX MPOLECCOB U SIBIICHHIA; TPEACTABIAThH WHPOPMALUIO C
MOMOLIBI0 TaONMI[ M JAWarpaMM; HCCIEA0BAaTh CTaTUCTHYECKHE
JaHHbIe, B TOM YHCJIEC C MPUMEHEHHEM TpapUuecKHX METOAO0B U
JIEKTPOHHBIX CPEICTB;

- YMETb ONEPHPOBATH MOHATHSAMM: TOYKA, MpsMas, IUIOCKOCTS,
MIPOCTPAHCTBO, JBYTPAHHBIM YroJ, CKpEIIMBAIOLIUECS THpsSMBIE,
MapauIeIbHOCTh U HEPHEHANKYISIPHOCTh NPAMBIX M IIIOCKOCTEW,
YTOJI MEXKAY MPSIMBIMHU, YTOJ MEXIY NPAMOM M IIOCKOCTBIO, YTOJ
MEXNy IJIOCKOCTSMH, PAaCCTOSIHHE OT TOYKH [JO IUIOCKOCTH,
paccTOSTHUE MEXAY NPSAMBIMH, PACCTOSTHAE MEXKY TUIOCKOCTSIMH;

- YyMETh HCIOJIb30BATh MpPU PEHICHUM 3a/lad W3yueHHbIe (DaKThl U
TEOpeMbl IUIAHUMETPHUHU; YMEHHUE OIICHMBATh pPa3Mepbl OOBLEKTOB

OKPYKaIOIIEro MUpa
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OK 06.

[TposBATH rpak IaHCKO-
MaTPUOTUICCKYIO MTO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAaHHOE
[TOBEJCHUE Ha OCHOBE
TPaIUIHOHHBIX
00I1IeUeIOBEUEeCKUX I[EHHOCTEH, B
TOM qucIe c Y4ETOM

rapMoHu3al MCKHAIIMOHAJIbHBIX
U MCKPCIUTHUO3HBIX 0THOI.H€HHI>1,
IMPHUMCHATH CTaHapThI
AHTHKOPPYIIIUOHHOI'O TIOBEACHU

- OCO3HaHME  OOYy4YalIIUMHUCA  POCCHICKOM
rpak1aHCKOW HUJICHTUYHOCTH;

- LEJCHAIPaBJICHHOE  Pa3BUTHE  BHYTPEHHEU
[IO3ULMK  JIMYHOCTH HA  OCHOBE  JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH HapoJoB Poccuiickoit
@denepauyy, HUCTOPUYECKMX UM  HALMOHAIBHO-
KYJIbTYPHBIX Tpaauiuii, (OpMHUPOBAHUE CHUCTEMbI
3HAQYUMBIX  I[IEHHOCTHO-CMBICIOBBIX  YCTAHOBOK,
AHTUKOPPYILUOHHOTO MHPOBO33PEHMUS,
IIPaBOCO3HAHHS, 9KOJIOTMYECKOMN KYJIbTYpHI,
CIIOCOOHOCTH CTAaBUTH LIENHU U CTPOUTH >KU3HEHHBIE
TIJIAHBI,

B yactu rpaxxaaHCKOro BOCIIUTAHMUS:

- OCO3HaHUE CBOUX KOHCTHTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSAIKA;
- [PUHATHE TPAJULUUOHHBIX  HAIMOHAJIBHBIX,
00IIIeYeTIOBEYECKIX T'YMaHUCTHYECKUX u
JEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH IPOTUBOCTOSITE  UJEOJIOTUU
JKCTpEMHU3MA, HallMOHAIN3Ma, KceHodoouu,
JUCKPUMMHAIINKM 110 COLUAIBHBIM, PEITUTHO3HBIM,
pacoBbIM, HALIMOHAJIBLHBIM MPU3HAKAM;

- TOTOBHOCTh BECTU COBMECTHYIO JI€ATEIbHOCTH B
MHTEpecax TPa)kJIaHCKOro OOIEeCTBa, y4acTBOBATh
B caMoympaBiieHHHn B 001eo0pa3oBaTenbHON
OpraHu3alMK U JIETCKO-IOHOIIECKUX OpraHu3aIusX;
- YMEHHE B3aUMOJIEHCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (PYHKIUSIMU U
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'yMAaHWTApPHOM W BOJIOHTEPCKOU
NeSATEIbHOCTH;

MaTPUOTHYECKOIO BOCIIUTAHUS:

- c(hopMHpPOBAaHHOCTH POCCUICKON TpaskJaHCKOM
WUJIEHTUYHOCTH, TATPUOTU3MA, YBAXKCHHUS K CBOEMY

- YMCTb ONCPUPOBATH TMMOHATUAMU: MPAMOYIOJibHAd CHUCTEMaA
KOoOpauHAT, KOOPAWHATBI TOYKH, BEKTOD,

CKaJIApHOC

KOOPAWHATHI BEKTOPA,

MPOU3BEJICHUE, YroJ MEXKAYy BEKTOpaMH, CyMMa
BEKTOPOB, ITPOU3BEACHNE BEKTOpa HA YHCII0; HAXOAUTH C IIOMOIIIBIO
M3YYeHHBIX (OPMYN KOOPAWHATHI CEPEIMHBI OTPe3Ka, PacCTOSHUE
MEXJy IBYyMS TOUYKaMH;

-yMETh BHIOMpaTh MOMXOJSAIINNA HW3YYSHHBI METOJ IJISl PEIIeHUs
3aJlauM, Paclo3HaBaTh MAaTEMAaTUYCCKUE (PaKThl U MAaTEMaTHUECKUC
MOJIETTH B TIPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSIX, B MCKYCCTBE;
YMETH

POCCHICKON 1 MUPOBOI MaTEMATUYECKON HAYKH.

NPUBOIUTH TPUMEPBl MAaTEeMaTHUECKHX  OTKPBITHH
- YMETh ONEPUPOBAThH MOHATUSMU: CIYYAUHBIA OMBIT U CIy4yalHOE
COOBITHE, BEPOSITHOCTH CIY4alHOTO COOBITHSI, YMEThb BBIYHCIISATH
UCTIONIb30BaHUEM  IpadUUecKuxX

BCPOATHOCTH C METOOO0B,

OPUMEHATH (OPMYIBI CIOXKEHUS W YMHOXEHHUS BEpPOSTHOCTEH,
u  hopmybl
OLICHMBATh BEPOSTHOCTH pPEATbHBIX COOBITHI; 3HAKOMCTBO CO

KOMOWHATOpHBIE  (DAKTHI MpU  pELIeHUH 3ajady;

CHy‘I&ﬁHBIMH BCIIMYHMHAMU, YMCHHUE IIPUBOAUTD IIPUMEPLI

IIPOABJICHUA 3aKOHa 0OJIBIINX YHUCCJI B MIPUPOAHBIX n

06H_IGCTBGHHBIX SBJICHUAX
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HapoJy, 4yBCTBA OTBETCTBEHHOCTH nepes PoauHol,
rOpJIOCTH 3a CBOM KpaH, CBOXO PoauHy, CBOM A3bIK U
KYJIbTYDY, IPOLLIOE u HaCTOsALIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuuy;

- LEHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM
CUMBOJIaM,  HCTOPMYECKOMY U  IPUPOJHOMY
HACJIEQUIO, IaMATHHUKAaM, TPagULMAM HapoJOB
Poccun, noctuxxkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSAX U TPYIE;

- uaeiHas yOeKIeHHOCTh, TOTOBHOCTD K CITYKECHHUIO
n 3amurte OTeuecTBa, OTBETCTBEHHOCTH 3a €0

cynb0y;

OCBOGHHbIE  OOYYaIOIIMMHUCA  MEXKIPEIMETHBIE
MOHATUS W YHHUBEPCAJIbHBIC Yy4eOHBIC JIEHCTBHSA
(peryJisiTUBHBIE, [I03HABATEJIbHBIE,
KOMMYHHMKATUBHBIE);

- CIOCOOHOCTh ux HCIIOJIb30BaHUS B

[IO3HABATEJIBHOW M COLMAJIBHOM  IIPAKTHUKE,
TFOTOBHOCTB K CAMOCTOSATEIIEHOMY IUIAHUPOBAHUIO U
OCYILIECTBIIEHUIO yueOHO JIeATEIIbHOCTH,
OpraHu3aly  y4eOHOro  COTPYAHHYECTBA  C
MeIarorMyecKuM pabOTHUKAMU M CBEPCTHUKAMH,
K Y4Y4aCTHUIO B TIIOCTPOCHUM HWHIUBUIYAJIBHOU
00pa3oBaTeNbHON TPAEKTOPHH;

- OBJIQJICHHE HaBbIKAMH yuebHo-
HCCIIEIOBATENILCKONW, IPOEKTHOM H  COLMAIBHOU
NEeITEIbHOCTHU

OK 07.

CopelicTBOBaThH COXPAHEHUIO
OKpYy>KaroIien Cpepbl,
peCypcocOepeKeHUI0, TPUMEHSTH
3HaHUS 00 W3MEHEHMU KJIMMaTa,
MIPUHIIATIBI OepexXIMBOTO
MIPOU3BOJICTBA, 2 heKTHBHO

- He MpPUHUMATh JAEWUCTBUA, MPHUHOCSIINE BpEL
OKpY>Karollen cpere;

- yMeTb MPOTHO3UPOBaTh  HEOJAronmpUsATHbIE
9KOJIOTMUECKUE TIOCIEICTBUS MPEANPUHUMAEMBIX
JNEUCTBUMN, TPEAOTBpALIATh UX;

- PacUIMPUTH ONBIT JEATEIBHOCTH IKOJIOTHYECKOU
HaIlpaBJIECHHOCTH;

- YMETb GyHKIHS,
(dyHKIUS, TPOU3BO/IHAS, TIEPBOOOPA3HAsi, ONIPE/eIICHHBI HHTETPa,
YMETh hyHKIHH,

HCIIOJIB3YyA CIIPAaBOYHBIC MaTCpUalibl; UCCIICAOBATH B HpOCTeI\/’IH_[I/IX

OneprupoBaTb TMOHATHAMMU: HCIIPCPbIBHAA

HaxoauThb IMPOU3BOAHBIC QJICMCHTAPHBIX

cinydasx (QyHKOMM HAa MOHOTOHHOCTb, HaxOOUTh HauOOJIbIINE WU
HalMEHbIINE 3HauYeHUs (QPYHKIMH; CTPOUTH Ipad)Ku MHOTOUJIICHOB
C  HCIOJB30BAHUEM  allapara

MaAaTEMAaTHYCCKOT' O aHaJIm3a,
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JEWCTBOBATh B  YpPE3BbIYAMHBIX

- paspabarbiBaTh IUIaH pEIICHUS MPOOJIEMBbI C

MNPUMCHATL IMPOU3BOJHYIO IHpHU PCHICHUM 3aJJad Ha JABUKCHUC,

CUTYaILUSIX YU4ETOM aHallu3a MMEIOIIUXCS MaTepUalbHBIX M | pemiaTh MPaKTHKO-OPHEHTHPOBAHHBIC 3a1a9d Ha HAHOONBIIHC |
HeMaTepUaIbHBIX PECYpPCOB; HAUMEHBIINEG 3HAYCHUS, HA HAXOXKICHHE MYyTH, CKOPOCTH U
- OCYWIECTBJIATH  ILICJIICHANPABICHHBIA  IOMCK | ycKopeHHs;
IIepeHoca CPEICTB M CHOCOOOB  JIECHCTBHA B | - YMETh OIEPUPOBATh MOHATHUAMH: ABUKEHUE B IPOCTPAHCTBE,
PO eCCHOHANBHYIO CPey; nog00HbIe (QUrYpHl B INIPOCTPAHCTBE; HCIOIb30BAaTh OTHOLICHUE
- YMETh ICPCHOCUTE 3HAHWA B IO3HABATCIBHYIO M | pnomaneit mopepxHOcTeil M 06BEMOB MOZOOHBIX (GUTYp HpH
MIPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH, peIICHHH 3a71au;
fipefyiarate HOBBIC MPOCKTDI, OHCHUBATE MIACH C | yyiory phiupcnsre reoMeTpuueckue BeNMYMHBI (JUIMHA, YrO,
TTO3UIINH HOBU3HBI, OPUTHUHAJILHOCTH,
. IUIOMIa/lb, 00BEM, IUIOMAlh MOBEPXHOCTH), UCIONB3YS M3y9ICHHBIE
MIPAKTUYECKON 3HAYMMOCTH;
(OPMYJIBI U METOIBI
- JlaBaThb OLIGHKY HOBBIM CHUTyallUsiM, BHOCHUTH
KOPPEeKTUBBl B JCSITEIbHOCTD, OLICHHBATh
COOTBETCTBHUE PE3yJIbTATOB IEISIM
HK L.1. - TOTOBHOCTL K Tpydy, OCO3HAHHE ILIEHHOCTH | - YMETh MOJEIMPOBATh PEabHbIE CUTYAllUU HA A3bIKE MATEMATUKH;

UuraTh yepTexu cpeHen
CJIOKHOCTHU U CIOKHBIX CBAPHBIX
METAJUTIOKOHCTPYKIUH.

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

Osnanenue YHHUBEPCATbHBIMHU y4IeOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO dbopmynupoBath u
aKTyaJIM3upoBaTh MpPOOJIEMy, paccMaTpuUBaTh ee
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIIIGCTBGHHI)H\/II HpI/I3HaK NN
OCHOBaHUSl [UIsl CpaBHEHHUA, KiIacCU(UKAIUU H
0000IICHHS;

- ONpeneNsTh IeNu JAeATeIbHOCTH,
HapaMeTpI)I n KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBJISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUSAX,

- BHOCHTh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IEJISIM, OIICHHBATH
PUCKU TIOCTIEACTBHIA NeSTENLHOCTH;

- paSBI/IBaTI) eraTI/IBHoe MBIIIJICHHUEC,

0) 0a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

3aJaBaTb

-YMETH OIICPUPOBATH MOHATUAMH: TOUYKaA, IpsMas, IJIOCKOCTb,

MPOCTPAHCTBO, JBYTPaHHBIA YToJ, CKpEIIMBAIOIIMECS TMPSMEIC,
NapajiebHOCTh M NEPHEHIUKYISIPHOCTh NPSAMBIX M IUIOCKOCTEH,
Yrojl MEXIY HPSIMBIMHU, YTOJI MEXKIY MPSIMOM M IJIOCKOCTBIO, YTOJ
MEXIy IIJIOCKOCTSIMH, PAaCcCTOSIHUE OT TOYKH O IUIOCKOCTH,
paccTosHue MEXIY NPSIMbIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMU;
YMEHHE HCIIONB30BaTh MPU PEIICHHW 3ajad U3ydeHHbIe (akTel u
TEOpeMbl IUIAHUMETPHUHU; YMEHHE OIICHHUBATh DPa3Mepbl OOBEKTOB
OKPY>KaloOIIEro Mupa;

-CTPOUTh MaTe€MaTHYECKHE MOJEIN C TOMOIIBI0 T€OMETPHUUECKHUX
MOHATHH W BEJMYWH, PELIaTh CBS3aHHbIE C HUMH INPAKTHYECKHE
3a/1a4H;

- YMETb BBIYHUCIIATH TEOMETPUUCCKUE BEIMYUHBI (JTMHA, YTOJI,
Jomaab, O00beM, IUIOMAAh TOBEPXHOCTH), HCIOJb3YS
n3y4deHHbIE (OPMYIBI U METOJBI - pelarh MPHUKIAJHBIC 3a1a4n
CpelICTBAMH MaTeMaTHYECKOT0 aHalHu3a, B TOM YHCJE COIHMaJIbHO-
HKOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa;

- OICHUBATH BCPOATHOCTU PCAJIbHBIX CO6BITHﬁ; 3HaKOMCTBO CO
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- BJIaJICTh HABBIKAMH y4eOHO-HCCIICI0BATEILCKON U
HpOCKTHOﬁ ACATCIIbBHOCTU, HABBIKAMU PA3PCIICHHUA
npo0em;

- TOTOBHOCTbH K aKTUBHOU JCATCIIbHOCTHU
TEXHOJIOTUYECKON M COIMAIBbHOW HaNpaBICHHOCTH,

CMOCOOHOCTh ~ MHUIMHPOBATH, IUIAHUPOBATH |
CaMOCTOSITEJIbHO BBINOJHATh TAKyl0 JAEATEIbHOCTD;
Osnanenue YHHUBEPCATbHBIMU y4eOHBIMU
[I03HABATEIbHBIMU JCHCTBUSIMMU:

- UHTEpeC K pa3InYHbIM cepam
npodecCHOHATLHOM JIeATEIILHOCTH,

- CaMOCTOSITEJIBHO bopmynupoBaTh u

aKTyaJIM3MpoBaTh MpoOIEMY, paccMaTpUBaTh €e
BCECTOPOHHE;

- OCYHICCTBJIAAITb KOMMYHHKAIIMU BO BCEX c@epax
KHU3HHU

OBnanenne
JNEUCTBUSAMMU:
a) CaMOOpTaHU3aIHUs:

- CaMOCTOSITEIbHO OCYILIECTBIATH MO3HABATEIBHYIO
JeSITeTbHOCTh, BBIABISTH IPOOJIEMBI, CTaBUTh WU
¢bopmMynupoBaTh COOCTBEHHBIE 3a71auu B
00pa3oBaTeNbHONW JEATENBHOCTH U KW3HEHHBIX
cUTyalusx; 0) CaMOKOHTPOJIb!

WCTIOJNB30BaTh TPUEMBl PedICKCHH IS OICHKH
CHUTYyalllH, BBIOOPA BEPHOTO PEIICHHUS;

- yMeThb OIEHWBAaTh PUCKH H CBOECBPEMEHHO
MPUHUMATD PELICHUS M0 UX CHIKEHUIO;

YHUBCPCAJIbHBIMU PEryJIATUBHBIMUA

CJ'Iy‘IafIHI:IMPI BCIIMYHMHAMM,;

YMETh HUCIOJIb30BaTh MPH pEIIeHHH 3ajad W3y4deHHble (DaKThl U
TEOPEMBI IUTAHUMETPUH;

- YMEThb OIIEHWBAaTh pa3Mepbl OOBEKTOB B OKPY)KAIOIIEM MHpE;
OPUMEHATh  CBOHCTBA TE€OMETPUYECKUX  (QHTYD,
CaMOCTOSITENTFHO (OPMYITUPOBATH OMpPEAETICHIS N3y9aeMbIX QUryp,

- yMeTb

BBIJIBUTATh THUIOTE3bl O CBOMCTBAX M MPHU3HAKAX I'€OMETPUUYECKHUX
¢uryp, o0OCHOBBIBaTh WIIM ONPOBEPraTh WX; YMEHHE IPOBOAUTH
Kkinaccupukanuio GUryp Mo pasiduyHbIM NPHU3HAKAM, BBIIOIHATH
HEOOXOIUMBIE JOTIOJTHUTENbHBIE TIOCTPOCHHUS;

- YMeTb OIEpUpOBaTh NOHATHAMHU: CpeaHee apu(METHUECKOE,
MeaudaHa, HauOoJbllee M HaUMEHbIIEE 3HAYCHHA, pa3Max,
JUCTIepCHUsi, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO HAa0Opa; yMEHHE
W3BJEKaTh, WHTEPIPETUPOBATh MH(OPMAIHIO, MPEICTABICHHYIO B
TabNMIax, Ha JuarpamMmax, rpadukax, OTpaKarollyl0 CBOMCTBa
peaNbHBIX MPOLECCOB U SIBICHHIA; MPEACTABIATH WHPOPMAIUIO C
MOMOLIBI0 TAONUIl W JAMarpaMM; HCCIEN0BAaTh CTaTUCTHYECKHE
JlaHHbIe, B TOM YHCJIE C MPUMEHEHHEM TpapUuecKHX METOI0B U
3JIEKTPOHHBIX CPEJICTB;

YMETh OTEepUpPOBaTh MOHATHUAMHU:

MHOI'OIrpaHHHUK, CCEYCHHC

MHOTOT'PaHHHKA, KYO,

¢urypa u moBepxXHOCTh BpallleHHs, LWINHAP, KOHYC, mwap, cdepa,

napajulelienumes, Tmpu3Ma, UpaMuia,
cedeHust (GUTypbl BpaileHUs, IUIOCKOCTb, Kacaromascsi cgepsl,
LWIMHIPA, KOHYCAa, IUIOLIA/b MOBEPXHOCTH MUPAMUIBL, MPU3MBL,
KOHYycCa, HWIMHPA, TUIoaas cepsl, 00beM KyOa, MpIMOyTroJIbHOTO
napajulesienuIea, MUPaMuIbl, TPU3MBL, IWIHHIPA, KOHYyCa, I1apa;
yMeTh HM300pakaTh MHOTOTPAaHHUKHU U MTOBEPXHOCTH BPALICHUS, UX
CEYeHHS OT pYyKH, C TOMOIIBI0 YEePTE)KHBIX HWHCTPYMEHTOB U

QJICKTPOHHBIX CPCACTB,
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2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 290

B T.Y.

OcHoBHOE coJiep:KaHue 223

BT. 4..

TEOPETUUECKOE 00yUeHHUE 178

MIPAKTUYECKUE 3aHATHUS 45

IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 49

MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TEOPETHUYECKOE 00yUEHUE 4

MIPAKTUYECKNE 3aHATHUS 45

IIpome:kyTouHasi aTTecTanus (IK3aMeH) 18
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2.2. TemaTu4yecKuil IJIaH U COAepPKaHNe 001Ie00pa30BaTEIbHOM YUeOHOM AMCHMILINHBI «MaTeMaTuka»

Conep:xanue yuyeOHOro Mmarepuasa (0OCHOBHOE U

dDopmHpyeMble
HanmenoBanmue npo¢eccHOHATbHO-OPUEHTHPOBAHHOE), J1A00paTOPHbIE U
N O0bem yacoB KOMIIeTCHIIM U
pa3aesioB U TeM NPaKTH4YeCKUEe 3aHATHUS, IPUKJIATHOH MOAYJIb (IPH
HAJIMYMH)
1 2 3 4
OcHoBHOe€ coJepKaHue
Pa3zpea 1.
IoBTOpenne Kypca 15 OK-01, OK-02,
MaTeMATUKH OK-03, OK-04,
OCHOBHOM HIKOJIbI OK-05, OK-06,
Tema 1.1. Copep:xanue yueOHOTo MaTepuana 2 OK-07
Llenp u 3amaun
MaTEMAaTUKH IIpU Posb MaTeMaTHKH B IOITOTOBKE KBATM(UIIMPOBAHHBIX Pab09nx 1
OCBOCHUU
CenaIbHOCTH ba3zoBble  3HaHMS W yMEHHS 10  MareMaTHKe B 1
po¢eCCUOHAIIBHON 1 B TIOBCETHEBHOM JESATEIHHOCTH.
Tema 1.2 Copep:xanue yueOHOTO MaTepuana 2
Yucna v BBIYUCICHHUS.
Beipaxenus n [IpaxkTnueckoe 3ansTue Nel 1
npeoOpazoBaHus HeiicTBust HaAg TOJOXHUTEIbHBIMA W OTPULATEIbHBIMU
YUCJIAMH, OOBIKHOBEHHBIMH M IECITHUYHBIMU JPOOSMU
[TpakTnueckoe 3ansTHE No2 1
JlefictTBust  cO  CTENMEHsIMH,  (OPMYJIBI  COKPAIIEHHOTO
YMHOXKEHHS.
Tema 1.3. IIpodeccnonaibHO-OpHEHTHUPOBAHHOE COJIEPKAHUE 2
FCOMCTpI/I}I Ha (conepmaﬂne NMPUKJIAAHOT0 MO)Iy.]'[H)
IUIOCKOCTH [Ipaktuueckoe 3anstue Ne3 1 MK 1.1
Bupl miockux Guryp u ux miomasb
ITpakTrueckoe 3ansaTue Ne4 1

[IpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4yd B Kypce F€OMETpPUH Ha
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IIJTIOCKOCTH

Tewma 1.4 Copepxanue yueOHOro MaTepuana
IIpouieHTHBIE
BLIUHCIICHHSI [IpocTeie M cHOXHBIE MPOLEHTHL. Pa3Hble cHocoObl HX
BBIYMCIICHUI.
[IpakTrueckoe 3austue NoS
[IporieHTHBIE BEIUNCIEHUS
Tema 1.5 Copepxanue yueOHOro MaTrepuaia
YpaBHeHUA 51
HepaBeHCTBA [TpakTrueckoe 3ansaTue Neb
Pemenne nuHEHHBIX, KBaIpaTHBIX M  JAPOOHO-ITMHEWHBIX
YpaBHEHUI
IIpakTnueckoe 3ansatue Ne7
Pemennie HepaBeHCTB
Tema 1.6 Coneprxanue yueOHOTO MaTepuaa

Cucrtembl ypaBHEHUH U
HEPaBEHCTB

CrocoObl  pelieHuss CUCTEM JIMHEWHBIX M HEJTMHEHHBIX
ypaBHEHU U HEPABEHCTB

[Tonsitne matpuisl 2x2 u 3x3. OnpenenuTens MaTPHUILBL.
Meron I'aycca

[TpakTueckoe 3ansaTue Neg
Pemrenne cucreM TMHENHBIX YPABHEHUI U HEPABEHCTB

Tema 1.7
BxoHOM KOHTPOJIb

Conepxkanue yaeOHOro MaTeprania

KonTponbnas padora Nel
Beruucnenus u npeoOpa3oBaHus. YpaBHEHHUS U HEPaBEHCTBA.
I'eomeTpus Ha mIIOCKOCTH
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Paznen 2 Ilpsimbie u 14
IUIOCKOCTH B
NPOCTPAaHCTBE
Tema 2.1. Copepxanne yaeOHOTO MaTepuana 2
OcHOBHBIE TOHATHUSA
CTEpEOMETPHH. [Ipenmer crepeomerpuun. OCHOBHBIE NMOHATHUSA (TOYKaA, MpsAMas, 1
Pacnionoskenne mpaMerx | IOCKOCTE, IPOCTPAHCTBO). OcHoBHbIE AKCHOMBI
. CTEpEOMETPHH.
U TUIOCKOCTEN
[lepecekaromuecs, mapauieIbHble U CKPELIUBAIOLIUECS 1
npsimble. [Ipru3HaK 1 CBOMCTBO CKPELIMBAIOIIMXCS IPSIMbIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE QUTYPHI
Tema 2.2. Coneprxanue yueOHOro Matepuania 4
[TapamiensHOCTH
NPSMBIX, IPAMOiL 1 [TapannensHble npsiMast U TIockocTh. Onpenenenue. [Ipusnak. 1
5
. | CaoiicTBa.
IJIOCKOCTH, IJIOCKOCTEHN -
[Tapannensubie mockoctu. Onpenenenune. [Ipuznak. CpoiicTBa 1
Terpasap u ero snemeHTsl. [lapamienenunen u €ero 3J€MEHTHI. 1
CpolicTBa  IPOTUBOMNOJOXKHBIX TIpaHed W JAWAroHalnen
napajuiesenunesa
IIpakTnueckoe 3ansaTue Ne9 1
[ToctpoeHune ceueHui.
Tema 2.3. Coneprkanue y4eOHOro MaTepuana 1
[TepnieHIMKYISAPHOCTD
IPSIMBIX, TIPSMOIi 1 IlepnennukynspHeie npsMble. IIpu3Hak nepneHIuKyIIpHOCTH 1
b
IOCKOCTH. IUIOCKocTelt | MPAMOM M 1IocKocTH.  IlepneHauKyiasp M HaKJIOHHAs.
b
[lepneniuKynsipHbIE IIJIOCKOCTH. ITpusnak
NEPIEHIUKYJIAPHOCTH IJIOCKOCTEN. PaccTosiHUA B POCTpaHCTBE
Tema 2.4. Coneprxanue yueOHOro MaTepuasa 1
Teopema o Tpex
Teopema o Tpex nepneHaAuKysspax. JJokazarenbCcTBo. 1

NEePHEHANKYIIAPax

Yron Mexay npsMoi U IIIOCKOCThIO. YTOJI MEXIY
TIJIOCKOCTSIMHU.

OK-01, OK-03,
OK-04, OK-07
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Tema 2.5. IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coJiep:KaHue 4
TapasniensHele, (conep:xaHue NPUKJIATHOTO MOAYJIA)
IepIICH/NKYISPHLE, [IpakTuueckoe 3anstue Ne 10 AkcroMBbI CTEpeOMETPUH. 1
CKpEIMBAIOIINECS

[IpakTrueckoe 3anstue Nell IlapamienbHOCTh ABYX MPSAMBIX, 1 K 1.1
MpAMbIC MEePIEHIUKYISIPHBIX TJIOCKOCTH

[IpakTuueckoe 3ansatue Nel2 IlepneHauKyIIpHOCTDh OPSIMON 1

U IUIOCKOCTH

[IpakTuueckoe 3anstue Nel3 IlepneHauKyIapHOCTD 1

IIJIOCKOCTEN
Tewma 2.6. Coneprxkanne y4eOHOro Marepuasia 2
Perenue 3a1ad. Kontponbnas padota Ne2 2
TIpsAMbIE U [IOCKOCTH B PacrionokeHre mpsSMBIX U IUIOCKOCTEM B IPOCTPAHCTBE.
NpOCTPaHCTBE HepneHnmnympHOCTL U MapajuleIbHOCTh  MPSIMBIX U

riockocTeil. CKpemurBaomuecs npsMbie
Pasznea 3. 15 OK-02, OK-03,
Koopaunatel u OK-04, OK-07
BEKTOPbI
Tema 3.1 Conepxanue yueOHOro MaTepuasa 3
JleKapTOBbI JlexapTOBBI KOOPAMHATHI B POCTPAHCTRE. 1
KOOD/HHATHI B [Ipocreitine 3amaum B KOOpAMHATaX. PaccTosiHME MeEXITy 1
HPOCTPAHCTEE, JBYMSI TOUKaMH.

Koopaunats! cepearHbl OTpe3Ka 1
Paccrosinue mexnay
JIBYMsI TOUKaAMHU.
Koopaunatsl cepennnbl
oTpe3Ka
Tema 3.2 Conepxanue yueOHOro MaTepuasa 6
BekTops! B BexTops! B mpocTpancTse. CiokeHue U BBIYMTAHUE BEKTOPOB. 1
[POCTPAHCTEE. YMHOXkeHUEe BeKTopa Ha unciio. KommianapHbie BEKTOPBI.

CkansipHOe TTpou3BeIeHne BEKTOPOB. PasoxeHnue BeKTopa 1mo 1

VYron Mexny
BekTOopaMu. CKassspHOe

TPEM HCKOMIIJIAHAPHBIM BEKTOpAaM. KOOp,Z[I/IHaTBI BCKTOpaA.
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MIPOU3BEICHUE CkanspHoe pou3Be/IeHne BEKTOPOB B KOOPAMHATAX. 1
BEKTOPOB Yron Mexay BEKTOpaMH. 1

Yron wMexay mOpsAMOM M IJIOCKOCTBIO, Yrol — MEXIy

IIJIOCKOCTSIMU. 1

VYpaBHenue IJIOCKOCTH. I'eomeTpuyeckuit CMBICTT 1

onpenenuTes 2x2
Tema 3.3 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE cojlep:KaHue 4 K 1.1
IIpakTuKo- (conep:kaHue MPUKJIATHOTO MOIYJISA)
OPHEHTHPOBAHHDIE [Ipaktnueckoe 3anstue Ne 14 KoopamHarHas MiI10CKOCTb. § 1
sajauK Ha [IpakTuueckoe 3ansTe Nel5 Bbluncienue paccrosHuM Ha 1

. IJIOCKOCTH

KOOpPAMHATHOH [Ipaktuueckoe 3ansrue Nel6  Bprumcienwe rmoiomaaed Ha 1
TIOCKOCTH IUIOCKOCTH.

[IpakTnueckoe 3ansatue Ne 17 KonruecTBeHHbIE pacyeThl 1
Tewma 3.4 Copep:xanue yueOHOro MaTepuana 2
Perenue 3a1ad. Kontponbnas padota Ne3 2
KoopauHaTh u JlekapToBbl KOOpJAWHATBl B MPOCTpPaHCTBE. BekTopsl B
BEKTOPHI npoctpanctBe.  CrokeHME W BBIYMTAHUE  BEKTOPOB.

YMHOXeHue BekTopa Ha uucio. KomruianapHble BEKTODBI.

CkansipHO€ NMpOU3BEIEHUE BEKTOPOB. Pa3znokenne BekTopa 1o

TpeM HEKOMIUIaHapHbIM BekTopaM. Ilpocreiimme 3amaun B

koopauHatax. KoopauHatel BeKTOpa, paCCTOSIHHUE MEXKIY

TOYKaMH, KOOpPJMHATBI CEpPeAUHBl  OTPE3Ka, CKaJsIpHOE

MPOU3BEICHUE BEKTOPOB B KOOpPAMHATAX, Yrojl MEXIy

BEKTOPAaMHM, YrOJ MEXAY MPSAMOU U IIOCKOCTBIO, YTOJ MEXAY

TIJIOCKOCTSIMU
Pasgen 4. OcHoBBI 33 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
GyHxunn OK-07
Tema 4.1 Coneprxanne y4eOHOT0o MaTepuasa 3
TpuroHoMeTpuyecKue Pagnannas wmepa yria. IIoBOpOT TOYKM BOKpYr Hayaia 1
dyHKIMH KOOpPJIMHAT.
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MIPOU3BOJILHOTO YIJia,
yucia. Paguangas u
rpajaycHas Mepa yria

OHpeI{GJ’IGHI/IC CHHYCa, KOCHHYCA, TaHI¢HCca KW KOTaHI'CHCA.
3Haku CHHYCa, KOCHHYCA, TaHICHCA MW KOTAHI'CHCA II0
YETBEPTAM.

3aBUCUMOCTb MEXKIy CHHYCOM, KOCHHYCOM, TAaHI€HCOM U 1
KOTaHI€HCOM OJHOT'O U TOT'O )K€ yIJia
Tema 4.2 Copepxanne yaeOHOro MaTepuana 4
OCHOBHBIE Tpuronomerpudeckue TOXJ1ECTBA. 1
TPHrOHOMETPHYECKHE CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB 0L U - (L. 1
®dopMyiibl IPUBEICHUS 1
TOKJIECTBA.
[IpakTnueckoe 3ansatue Nel8 Tpuronomerpuueckue 1
DopMyIIbI IPUBEACHUS
TOK7ecTBa U (pOpMyJibl IPUBEEHUS B IPe0Opa30BaHUAIX
TPUTOHOMETPHYECKUX BBIPAIKEHHI
Tema 4.3 Copep:xanue yueOHOro MaTepuana 5
Cunyc, KOCHUHYC, Cymma 1 pa3zHocTb cuHycoB. CymMMa U pa3HOCTb KOCHUHYCOB. 1
TAHTeHC CyMMBI U CuHyc ¥ KOCUHYC JIBOMHOTO0 yria. @opMyIibl OJIOBUHHOTO 1
yria.
Pa3sHOCTH JIBYX YIJIOB .
[TpeoOpa3oBaHus CyMMBbl TPUTOHOMETPUUECKUX (DYHKIIMIA B 1
CuHyc 1 KOocuHyC
- MIPOU3BEICHUE U IPOU3BEACHUS B CYMMY.
ABOUHOT'O yIJIa. BripaskeHie TpUrOHOMETPHYECKHX (DYHKIIHIA Yepe3 TaAHTCHC 1
Dopmyibl HOJIOBUHHOTO apryMEHTa.
ITOJIOBUHHOTO yIJIa [Tpaktryeckoe 3ansatue Ne 19 [IpeoObpazoBaHust MpOCTEUIINX 1
TPUTOHOMETPHUYECKUX BBIPAKEHUI
Tema 4.4 Conepxanue yueOHOro MaTepuasa 2
®ynkuuy, ux ceoiicrpa. | OOJIACTh ONpeieNeHUs W MHOXKECTBO 3HAYCHHI (QYHKIHMA. 1
CHocoOb! 3a1aHus YérHOCTh, HEYETHOCTD, MEPUOAMYHOCTh (PyHKIMH. CrocoOb 1
. 3a7aHus KIUH
byHKIMI a Gymin
Tema 4.5 Coneprxanne y4eOHOT0 MaTepurasia 2
TpuroHoMeTpudecKue Oo0nactn onpeaeeHus u MHO>KECTBO 3HAYECHUI 1
(yHKIM, MX cBOWicTBa | TPATOHOMETPHUECKHX byHKUIUH.
# rpaduKH YETHOCTH, HEUETHOCTD, MEPUOAUUYHOCTh TPUTOHOMETPHUUECKHUX 1
¢ynkuuit. CoiictBa u rpaduku QyHKIUH y = coS X, y = sin X,
y=1tg X,y = ctg X.
Tema 4.6 Conepxanue yueOHOro MaTepuasa 2
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[IpeoOpazoBanue [Ipeo6pa3zoBanue rpa)kOB TPUTOHOMETPUUECKUX (PYHKIIHI 1
rpaduKoB
TPUTOHOMETPHYECKHX [TpakTuueckoe 3ansarue Ne 20 Cxxatue u pacTsbkeHHE rpaduKoB 1
byHKHit TPUTOHOMETPHUECKUX (PYHKITHIA.
Tema 4.7 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coJep:KaHue 4
Onucanue (comep:xaHue NPUKJIATHOTO MOTYJIA)
[POM3BO/ICTBEHHBIX [IpakTuueckoe 3austue Ne 21 E/Icnonb30BaHHe CBOICTB U 1
IPOMECCOB ¢ IOMOMIBIO rpaduka TPUTOHOMETPUIECKON (YHKITUH Y = COS X B
. npodeccCHoHANBHBIX 3a7auax

rpaduKoB GyHKLii [IpakTuueckoe 3ansitue Ne22 cnosnb3oBaHue CBOMCTB U 1

rpaduka TPUrOHOMETPUYECKON (QYHKIIMH Y = Sin X B

npodecCHOHABHBIX 33ja4ax

[Ipaktuueckoe 3anarue Ne 23 Vcnonb30BaHue CBOMCTB U 1

rpaduka TPUTOHOMETPUIECKON QYHKINH Y = tg X B

npodeccCHoHaNBHBIX 3a7auax

[Tpaktrueckoe 3anstue Ne24 lcnonbp3oBaHue CBONCTB U

rpaduka TpUTOHOMETpHUECKON QYHKINH Y = ctg X B L

po¢eCCHOHANIBHBIX 3a7ja4ax
Tema 4.8 Coneprkanne y4eOHOro MaTtepuania 2
OGpatHsie OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITHH. 1
TPHTOHOMETPHYECKHE CBOP'ICTBva 1 rpaduKi 0OpaTHBIX TPUTOHOMETPHUUECKHUX 1
byHKIUN (bynkumii
Tema 4.9 Conepxanue yueOHOro MaTepuasa 5
Tpuronomerpuueckue | YPaBHEHHE COs X = a. YacTHble crydan 1
yPaBHEHUS VYpaBuenue sin x = a. YacTHble cirydan 1
HEPaBEHCTBA VYpaBHeHnue tg x = a, ctg x = a. YacTHbIe cinydau

[IpaxkTrueckoe 3ansTue Ne25 Pemenne TpUroHOMETPUYECKUX 1

YpPaBHEHU OCHOBHBIX THIIOB: TPOCTEHIIINE
TPUTOHOMETPUUYECKUE YPABHEHUS, CBOJAILIUECS K KBAIPATHBIM,

I[IK1.1
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peraemMbie pasioKeHUEM Ha MHOXKHUTEIU, OJTHOPOJIHBIE.
[IpakTuueckoe 3austue Ne26 IIpocreitmme

TPUTOHOMETPHUYECKHE HEPABEHCTBA 1
Tema 4.10 Copep:xanue yueOGHOro MaTepuana 2
CHCTEMBI Cucrembl IPOCTEUIIUX TPUTOHOMETPUUECKUX YPaBHEHUHN 1
TPUrOHOMETPHUECKHX [IpakTrueckoe 3anstue Ne27 CI/ISTGMH MPOCTEUIIINX 1
ypaBHeHH TPUTOHOMETPUUYECKUX ypaBHEHUH
Tema 4.11 Coneprxkanue y4eOHOro Marepuasia 2
Perenue 3a1ad. KontponbHas pabota Ned 2
OCHOBEI [IpeoOpa3oBanne TPUTOHOMETPUUYECKHIX BBIpaXKeHHUU. Perenne
TPHIOHOMETPHEL TPUTOHOMETPUMECKNUX YpaBHEHUIT U HEPABEHCTB B TOM MHCIIE C
WCTIOJIH30BAHUEM CBOMCTB ()yHKITHIA.
Tpuronomerpuueckue
byHKIIUN
Pa3nen 5. 6 OK-01, OK-02,
KoMILIeKkcHbIe YncIa OK-06
Tema 5.1 Conepxanue yueOHOro MaTepuasa 3
KoMIIIEKCHBIE YKCIIa [Tonatne komruiekcHOro uncia. ComnpsHKeHHbIE KOMILICKCHBIE 1
qucia, MOIYJb U apryMEHT KOMIUIEKCHOTO YHCIa.
dopma 3amMcH KOMIUIEKCHOTO 4ucia (reomMeTrpuyeckas, 1
TPUTOHOMETpHUECKasi, anredpanyeckas).
Apudmernaeckue 1eiCTBHS ¢ KOMIIEKCHBIMH YHCIaAMA 1
Tema 5.2 Conepxanue yueOHOro MaTepuasa 3
[TpumeHeHue BrimonHeHne pacyeToB ¢ MOMOMIBIO KOMIUIEKCHBIX YHCElT. 1
KOMITIEKCHEIX HHCeN ITpumMepsl UCTIONTB30BaHUS KOMIUIEKCHBIX YU CET 1
[IpakTnueckoe 3ansatue Ne28 Apudmernueckue AeCTBUS C 1
KOMILIEKCHBIMU YHCJIaMHU
Pa3pnean 6. 32 OK-01, OK-02,
IIponsBoanas OK-03, OK-04,
$yHKIHH, ee OK-05, OK-06,
NpUMeHeHHe OK-07
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Tema 6.1 Copep:xanue yueOGHOro MaTepuana 2
[ToHATHE TPOU3BOIHOM. OmnpeneneHne YUCIOBOM TOCIEIOBATEIIBHOCTH U CIOCOOBI ee 1
DOpMYIIBL 1 [IPABHIIA 3amanus.  CBOHCTBAa  YHMCIOBBIX  IOCIIEOBATEIHLHOCTEH.
uddepeRIMpOBAHHS Omnpenenenue mnpenena T0CIIE/10BATELHOCTH. Boruncnenue

npeneiaoB mocienoBatenbHocTeil.  Ilpemen  dyHkmum Ha

6eckoneunoctu. [Ipenen pyHkuuu B TOUKE.

[Ipupamenne aprymenta. Ilpupamenue ¢yHKIMH. 3agadw, 1

NPUBOJALIME K HOHATHIO Ipou3BoAHON. OmpexneneHue

MPOU3BOAHON. AJITOPUTM OTBICKAHUS TPOU3BOAHOM
Tema 6.2 Coneprkanne y4eOHOro Marepuasia 3
[TpOU3BOHBIE CYMMBI, Dopmysl AuddepeHInpPOBaHHUS. 1
pasHOCTH [TpaBuna quddepeHnrpoBanus 1
pOM3BEICHNS, HpaKTI/I:leCKOC 3atATHe No29 JudbdepennupoBanme 1

MPOCTEUIIHNX (PYHKIUH
YacTHOT'O
Tewma 6.3 Copep:xanue yueOHOro MaTepuana 4
[Tpou3BoaHbIE Ompenenenue CI0KHON (QYHKITHH. 1
TPHTOHOMETPHYECKHX ITpon3BosHas cnoXXKHOU (HYHKIUU 1
(byHKIHiA, [Ipon3BoiHast TPUTOHOMETPUYECKUX (PYHKIINH. 1

. | Ipaktuueckoe 3ansatue Ne30 HaxoxaeHue NpoOU3BOJHOMN 1

[Tpou3sBoiHas CIOKHON .

CIIOKHOU (QYHKIIUU
byHKIIUN
Tewma 6.4 Coneprkanne y4eOHOro Marepuania 2
[ToHsTHE O ITonatue HenpepriBHON (yHKIuU. CBoONCTBAa HENpEephIBHON 1
HEIPEePbIBHOCTH GbyHKIUH. Cas3p MEXIY HEINPEPBIBHOCTHIO u
dbysxims. MeTor Qg depeHIUPYeMOCThIO GYHKIIUU B TOUKE.

AJTOpUTM pellIeHUs] HEPaBEHCTB METOJJOM HHTEPBAJIOB 1
MHTEPBAJIOB
Tema 6.5 Copep:xanne yueOHOTo MaTepuana 3
[eomeTpuueckuii u I'eomeTpuueckuii CMBICT TPOU3BOAHON (YHKIIUU — YTIOBOH 1
UsHEecKui CMBICIT K03 (HULIMEHT KacaTeIbHOU K rpa@uKy QYHKIINU B TOUKE.

VYpaBHeHHe KacaTeNbHOU K TpapuKy (yHKIHH. 1

IIPOU3BOJHOM

AJTOpUTM COCTaBJIEHMsI ypaBHEHHUS KacaTelbHOW K rpaduky
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(ynxrmn y=f(x)

-

Tema 6.6 Copepxanne yaeOHOro MaTepuana 2
DU3NUECKUH CMBIC Ousnueckuii  (MEXaHMYECKHI) CMBICT  MPOM3BOJHOM  — 1
[POU3BOIHOM B MTHOBEHHas CKOPOCTb B MOMEHT BpEMeHH t:v=S"(t)
IPOBECCHORANBHEX Ou3nyecKkuil CMBICT MPOU3BOAHON B MpodeccHoHaTbHBIX 1
3aja4ax
3aza4ax
Tema 6.7 Copep:xanue yueOHOro MaTepuana 6
MOHOTOHHOCTD Bospactanme u  yObiBaHme ~ (QYHKIUH, COOTBETCTBHUE 1
byukuun. Touku BO3pacTaHus U y6LIB£1HI/I$I GYHKIIUU 3HAKy MPOU3BOTHOM.
SKCTpeMyMa [TonsaTue NMPOM3BOJHOH  BBICIUETO MOPS/KA, COOTBETCTBHC 1
3HaKa BTOPOM MPOU3BOJHOM BBIMTYKIOCTH (BOTHYTOCTH)
(GyHKIMK Ha OTpE3KE.
3amaul Ha MAaKCUMYM U MUHHUMYM. 1
[ToHATHE aCUMITOTHI, CIIOCOOBI UX ONPEICTICHHS. 1
Anroput™ uccinenoBanus GYHKIUU U TOCTPOCHUs ee rpaduka 1
C TIOMOIIBIO IPOU3BOIHOM.
JpobHo-nuueiinas GyHKIms 1
Tema 6.8 Coneprkanne y4eOHOTo MaTepuasia 2
HccnenoBanue UccnenoBanue (¢QyHKIIMM HAa MOHOTOHHOCTh U TIOCTPOEHHUE 1
(yHKumit 1 noctpoerne | TPAdHKOB.
rpaduKoB [Ipaktnueckoe 3anstue Ne3dl MWccnenoBanme GyHKIUM U
MOCTPOEHHE TpapHUKOB 1
Tema 6.9 Haubonpmee | Copepkanue yueOHOro MaTepuaia 2
U HaMeHbIIee Haxoxnenne HauOoONIbIIero ¥  HAMMEHBIIETO 3HAYEHUH 1
3HAuCHUS PyHKIHH bymKmi.
IToctpoenne rpaduKOB MHOTOUICHOB C HCIHOJIb30BAHUEM 1
amrmapara MaTeMaTHYECKOT0 aHAIIN3a
Tema 6.10 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue 4
Haxoxnenne (coneprkaHue NPUKJIATHOTO MOXYJIS)
OITAMAILHOTO [Tpaktuyeckoe 3anstue Ne 32 IlpumeHeHHne MPOU3BOJHON B 1
PEIYIIBTATA ¢ IOMOIITHIO MPAKTUYECKHX 3a/1a9ax
IIpaktnyeckoe 3anatue Ne33 HaxoxaeHue ONTHMAIbLHOTO 1

IIPOU3BOJHOM B

pe3yibTaTra B MPAKTUYCCKUX 3agadax C IIOMOIIBIO

[IK1.1
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MPAKTUYECKHX 3a7a4ax | MPOU3BOAHOM.
[Tpaktnueckoe 3anstue Ne34 HaxokaeHue HauOOJIBIIETO U 1
HAaMMEHBIIETO 3HaYeHUHN (PYHKIMH B IPAKTUYECKUX 3a/1adax
[Ipaktuyeckoe 3anartue Ne35 IlpumeHeHne HauOOJIBIIETO U 1
HAaUMEHBIIET0  3HAYeHUN  (QYHKUMM A7 ONpeAeTeHHs
ONITUMAJILHOTO pe3yJbTaTa
Tema 6.11 Copep:xanue yueOHOro MaTepuana 2
Pemenue 3aau. KonTponpHas padora Ne5 2
TponseoHas CDOpMyJ'IE)I u mpaswia auddepenuuponanus. VccnenoBanue
dbyHKIHH, ce ¢GbyHKIMH ¢ TOMOIIBIO Mpou3BOAHON. HambGonpmee wu
HauMeHbIIIee 3HaUYeHUS PYHKIHH
pUMEHEHUE
Pa3znen 7. 39 OK-01, OK-02,
MHOrorpaHHuKH " OK-03, OK-04,
Tejia BpaleHust OK-05, OK-06,
Tema 7.1 Copep:xanue yueOHOro MaTepuana 2 OK-07
Bepmmunsl, pebpa, [TonsiTe MHOTOTpaHHWKA. ET0O 3JEMEHTHI: BEpIIMHBI, pedpa, 1
IpaHi MHOTOTpaHHuKa | TPAHH. Huaronane. CeueHnue.
BrImykiibie ¥ HeBBITYKJIBIE MHOTOTPaHHUKH 1
Tema 7.2 Conepxanue yueOHOro MaTepuasa 2
[Ipusma, ee [Tonsitue mpusmel. Ee ocHoBanus u OokoBbIe rpaHu. BwicoTa 1
COCTaBJISIOIIHE, HPHU3MBI.
ceuene. Tpsmast i IIpsmas m HaxsoHHas mpusma. IlpaBunpHasg mnpusma. Ee 1
CEUEHUe
MpaBUIIbHAS TTPU3MBI
Tema 7.3 Copep:xaHne yueOHOT0 MaTepuana 2
I[Mapannenenunen, Ky0. [Tapannenenunen, CBOMCTBA MPSAMOYTOJIbHOTO 1
Ceuenme ky6a, napajuienenumnena, Kyo.
mapaIeNenuena Ceuenue ky0a, mapajienenumneaa 1
Tema 7.4 Coneprxanne y4eOHOT0 MaTepuasia 2
[Mupamuna, ee [Mupamuna u ee snemenThsl. CeueHue mMUpaMubl. 1
COCTABJISIONIHNE, [IpaBunbpHas nupaMua. Y cedeHHass MTUpaMuaa 1

ceuenue. [IpaBmibHas
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nupamua. Y cedeHHas

nupamuia
Tema 7.5 Copep:xanue yueOGHOro MaTepuana 2
BokoBas u moJHas [Tnomane OOKOBOH W TONHOH TMOBEPXHOCTH MPU3MBIL, 1
HOBEPXHOCTh MPU3Mbl, | THPAMHUIIBI
HpaMHITEI [IpakTuueckoe 3anarue Ne36 bokoBas U 1oJjiHas IOBEPXHOCTh
MIPU3MBI, TUPAMU/IBI 1
Tema 7.6 Copep:xanue yueOHOro MaTepuana 2
Cummerpus B Ky0e, CummeTpusi OTHOCHUTEIBHO TOYKH, TMPSMON, TUIOCKOCTH. 1
napasienenumese, CummMmetpus B KyOe, mapaiienenurnese, npu3Me, mupaMmuse 1
npusMe, nupamuie
Tema 7.7 IpodeccnonaabLHO-0PHEHTHPOBAHHOE cojep;KaHue 4 HK 1.1
[Ipumepsl cummMeTpuii B | (COepKaHHe NPUKIIATHOTO MOLYJIs1)
npodeccun [IpaxTnueckoe 3ansatue Ne37 Cummerpusi B pupoie 1
[Ipaktuueckoe 3anstue Ne 38CuMMeTpus B apXUTEKTYpe 1
[IpakTnueckoe 3anarue Ne 39 CummeTpus B TEXHUKE 1
ITpaktruyeckoe 3anstue Ne 40 Cummerpust B ObITY 1
Tema 7.8 Coneprkanne yueOHOro Matepuania 2
I[TpaBunbHEIE [ToHsATHE TPAaBUILHOTO MHOTOIPAHHUKA. 1
MHOTOTPAHHHKH, HX CpoiicTBa IpaBUJIbHBIX MHOTOTPAHHUKOB 1
CBOMCTBA
Tema 7.9 Copep:xaHne yueOHOT0 MaTepuana 2
Hunusp, ero | Humuuap u ero snementsl. CeueHue NUIMHIApA (MapauieibHOe 1
COCTABJISIOIINE. OCHOBaHUIO U ocH). Pa3zBepTka muimHpa
Cevenue mumuHIpa [TpakTnueckoe 3ansstue Ne41 [unuuap, ero cocTaBIsIOIINE 1
Tema 7.10 IIpodeccuonaibHO-OpHEeHTHPOBAHHOE coJiep:KaHue 4

(copep:xaHue NPUKJIATHOTO MOAYJIA)
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Konyc, ero Konyc 1 ero 3yeMeHTsl. 1 K11
COCTaBIISIOLIHE. Ceuenue koHyca (MapajuieIbHO€ OCHOBAHUIO W MPOXOJAIIEe 1
CeueHue KoHyca Hepe3 BEpUINHY)
Konunueckue ceuenus 1
Pa3Beptka konyca 1
Tema 7.11 Copep:xanue yueOHOro MaTepuana 2
VcedeHHblii KOHYC. VYceuennsit konyc. Ero o6pasyromias 1 BeIcOTa. 1
CedeHne YCeUeHHOTO [IpakTuueckoe 3austue Ne 42 Konyc. CeueHne yCeUeHHOTO
KOHYCA KOHYyCa 1
Tema 7.12 Coneprxkanue y4eOHOro Marepuasia 2
ap u chepa, ux ap u cdepa. Bzaumuoe pacnonoxenue chepsl U MIOCKOCTH. 1
CCUCHIIS Ceuenue mapa, cepbl
ITpaktnueckoe 3ansatue Ne43 Illap u chepa 1
Tema 7.13 Coneprkanne ydeOHOro Marepuana 3
[MousiTre 06 06BeEME [Tonstue 06 obwveme Tema. OO6beM Kyda W TPSIMOYTOJIBHOTO 1
rena. OTHOMICHHE napauienenumnena. OobeM NpU3Mbl U TAITUHIPA.
0BBEMOB TOOBHEIX Tel OtHowenune O6’ECMOB MOTOOHBIX TE. 1
['eomeTpryeckuil cMbICH ONpenenuTens 3-ro nopsaka 1
Tema 7.14 Conepxanue yueOHOro MaTepuasa 2
OOBeMBI U IIOMIAIN O0BemMBbI MUPaMUIBI U KOHYCA. 1
NOBEpXHOCTEH Tell O6beM mrapa. [lnomaau moBepxHOCTEH Te 1
Tema 7.15 Coneprkanne yueOHOro Matepuania 2
KomoOunammu KoMOuHanmu reoMeTpuueckux Tel 1
MHOTOIPAHHHUKOB U Tell [IpakTuueckoe 3anstue Ne44 KomOnHanmm MHOTOrpaHHUKOB U 1
BpAIIICHHS TeJ BpaIlCHHUS
Tema 7.16 Conepxanue yueOHOro MaTepuasa 2
[eomeTpuueckue Hcnons3oBanne KOMOWHAIMT ~ MHOTOTPAaHHUKOB W Tell 1
KOMOUHAIIN Ha BpallICHUS B MPAKTHUKO-OPHUEHTUPOBAHHBIX 3aayax
npaKTHKe [IpakTuueckoe 3anarue Ned45 I'eomerprueckre KOMOMHAIIMK Ha 1

IIPAaKTUKC
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Tema 7.17 Copep:xanue yueOGHOro MaTepuana 2
Peruenue 3anau. 2
MHOTOrpaHHUKY 1 TeNa KonTponbnas padora Ne 6
OOBemMBl W IUIOMIAM TOBEPXHOCTH MHOTOTPAHHMKOB W Tel
BpaLICHUS
BpallleHUs
Pa3pnex 8. 14 OK-01, OK-02,
IlepBooOpa3uas OK-03, OK-04,
¢pyHkuHu, ee OK-05, OK-06,
NpUMEHeHHne OK-07
Tema 8.1 Copep:xanue yueOHOro MaTepuana 2
I[TepBooGpazHas 3amadya O BOCCTAaHOBJICHWW 3aKOHA JBHKCHHS MO W3BECTHOMH 1
dyukuun. Mpasuna ckopoctu. Ilonsarue HHTETPUPOBAHMS. O3HakoMJIEHHE C
e — MOHSATHEM MHTErpaja u nepBoodpasnoit s pynkuuu y= T (X).
Pemenue 3amau Ha CBA3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
epBOOOPa3HBIX o .
BBIUUCIICHHUE MTEPBOOOPA3HO IS JAHHOH (DYHKIIHH. 1
Tabmuua  QopMmyn 1 HaxXOoXJIEHHs  HEpBOOOPA3HBIX.
V3yuenne mpaBuia BEIYHACICHUS TIEPBOOOpA3HON
Tema 8.2 Conepxanue yueOHOro MaTepuasa 2
[Tnomans 3amaun, TPUBOASIINE K MMOHATHIO OTPEACTICHHOTO MHTErpaia — 1
KPHBOJHHEHHOH O BBIYMCICHHUU IUJIOUIAJM KPUBOJMHEWHOW Tpameuuu, o
NepeMeIeHNH TOUKH.
Tpanenuu. Popmyna ; .
. [Tonatue onpenenéHHOro HHTerpaiga. I eoMeTpuyeckuii u
Hetotona — JleiiOHuna .
(bU3UYeCKUi CMBICIT oOmpeneeHHoro wuHTerpaita. dopmyna 1
Hrrorona— Jleiibaumna
Tewma 8.3 Copep:xanne yueOHOTo MaTepuana 2
HCOHpeJIeJ'IeHHHﬁ u ITonstie HCOIIPCACICHHOTO HHTErpajia 1
OTIpe/IeNeHHbI HeornpeneneHnHslii 1 onpeieieHHbI HHTETPabl 1
WUHTETPaJIbI
Tema 8.4 Coneprxanne y4eOHOT0 MaTepurana 2
[MousTHe 00 I'eomeTpHruecKkuil cMbICT ONPEEICHHOTO HHTETpasia 1

ITonstne 00 OMMPCACIICHHOM HHTCTpaJIC KaK IIoIaian

37




OTIpeIeIIEHHOM
MHTETpaje KaKk

KPUBOJIMHEWHOW Tpanenuu

ioumaau
KPUBOJIMHEHHON
Tpaneuuu
Tema 8.5 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue 4
OnpeieneHHEbIi (coneprkaHue NPUKJIATHOTO MOTYJIS)
MHTErpall B KHU3HH [Ipaktuueckoe 3anstue Ne 46 I'eoMeTprUUeCKUA CMBICI 1
OIIpeIeJIEHHOT0 NHTErpaa.
[IpaxTnueckoe 3ansatue Ne 47®@opmyna Hetotona - JleliOnuna. 1
IIpakTueckoe 3anatue Ne48 Pemenue 3a1a4 Ha IpUMEHEHUE 1 K11
WHTETpaja Jis BEIYUCICHUS (PU3HMYECKIX BEIWYHH
[IpaxTuueckoe 3anarue Ne 49 Pemenue 3a1ay Ha npuMeHEHUE 1
MHTErpaJia Juls BIYMCICHUS IUIOIAAeH
Tewma 8.6 Coneprxkanue y4eOHOro Marepuasia 2
Penrenue 3amau. KonTponbnas padota Ne7 2
TepBooGpasHas [TepBoobpaznas GyHKIUH. [TpaBuiia HaXO0XIEHUs
byHKIH, ee nepBooOpasHbiX. Ee npumenenue.
IpUMEHEHNE
Pa3nen 9. 14 OK-01, OK-02,
CreneHMn ¥ KOpPHH. OK-03, OK-04,
Crenennast pyHKIHA OK-05, OK-07
Tema 9.1 Coneprxanne y4eOHOT0 MaTepuasia 4
Crenennas QyHKIUS, IlonsaTHE KOpHS N-01 CTENEHM M3 JEHCTBUTENIBHOTO YHCIIA. 1
ee CBOMCTBA ®ynxmun y = VX UX cBO¥#CTBA U TpaduKH. 1
CBolicTBa KOpHSI N-Oi CTETNIEHU 1
IIpaxktnueckoe 3ansTue Ne50 CBoiicTBa KOpHSI n-0il CTENIEHU 1
Tema 9.2 Conepxanue yueOHOro MaTepuasa 2
IIpeoGpazoBaHue [IpeobOpazoBanme upparmoOHATHHBIX BEIPAKCHUM 1
IIpaktnyeckoe 3ansTue NeS51 IlpeoOpasoBanue BBIpaXKEHHUN C 1

BBIPAKEHHM C KOPHAMU
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N-0if cTerieHn

KOPHAMU N-oM CTEIICHHU

Tema 9.3 Copep:xanue yueOHOro MaTepuana 2
CBoOIiCcTBA CTEICHU C [TonsTHe cTemeHu ¢ JOOBIM PalMOHAIBLHBIM TIOKA3aTelIeM. 1
pPaLHOHABHBIM 1 Crenennsle GyHKIIUHU, UX CBOWCTBA U TpaduKu 1
JENCTBUTENbHBIM
MOKa3aTeNsIMU
Tema 9.4 Copepxanne yaeOHOro MaTepuana 4
Pemenue PaBHOCUIIBHOCTH HppAIIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. 1
MpPALIOHAIbHBIX Meroas! ux pemenus. Pemenne nppanvoHaIbHbIX YpaBHEHUN 1
ypaBHEHHH U Y HEPaBEHCTB
[IpaxTnueckoe 3ansatue Ne52 Pemenne uppannoHaibHbIX 1
HEPABEHCTB ypapHeHHi
[IpakTnueckoe 3ansatue Ne53 Pemenne nppannoHaibHbIX 1
HEPABEHCTB
Tema 9.5 Coneprxkanne yueOHOro Marepuasia 2
CTeneHy U KOpHH. Kontponbnas padota Ne§ 2
Crerennas QyHKIUS OHIZGI[GJ‘IGHI/IG CTETICHHON q)yliKuHH. Hcnone3oBanne ee
CBOWCTB TP PEIICHUN YPABHEHUW U HEPABEHCTB
Paspnen 10. 13 OK-01, OK-02,
IMoka3arenbHas OK-03, OK-04,
dynKums OK-05, OK-07
Tema 10.1 Coneprkanne y4eOHOro MaTtepuania 4
[TokasareapHas Crenenb C NPOU3BOJIBHBIM JEHCTBUTEIBHBIM IOKA3aTEIEM. 1
dyHKLM, ee cBoiicTBa Ompenenenue noka3aTeabHON PYHKIIUH. 1
CaoiicTBa oKa3aTeNbHON QYHKIIMH U e TpaduK. 1
3HAaKOMCTBO C TEOpUEH NPUMEHEHUs CBOWCTB IMOKA3aTEIbHOU
GyHKIMU. 1
Tema 10.2 Conepxanue yueOHOro MaTepuasa 5
Pemenue [IpakTnueckoe 3ansatue NoS54 Pemenre nokazaTeabHbBIX 1
OKA3aTEIbHBIX ypaBHEHUN METOI0M YpaBHUBAHMUS ITOKa3aTeseH.
ITpakTrueckoe 3anstue NoS5 Pemenne nokasaTeabHbBIX 1

39




YpaBHEHUU U

YpaBHEHU METOJIOM BBEJICHHUSI HOBOW MEPEMEHHOM.

HEPABEHCTB [Ipaktuueckoe 3anstue Ne 56 PerieHue nokazaTesbHbIX 1
ypaBHEHUH (YHKIIMOHATBHO-TPA(QUIECKUM METOIOM.
[IpakTrueckoe 3anstue No57 PemieHne nokasaTeiabHbIX 1
HEPaBEHCTB
[Ipaktuueckoe 3anstue Ne 58 PerieHue nokasarenbHbIX 1
YpaBHEHUI U HEPABEHCTB
Tema 10.3 Copep:xanne yaeOHOro MaTepuana 2
CucreMsl Pemenue cuctem nokazaTelbHbIX ypaBHEHUN 1
HOKA34TENbHBIX [Ipaktuueckoe 3anstue Ne 59 Cucrtembl moKa3aTeIbHBIX 1
YpaBHEHUU YPaBHCHHH
Tema 10.4 Copep:xanue yueOHOro MaTepuana 2
Perenue 3a1ad. Kontponbnas padota Ne9 2
TMokazarenbHas Pemennie moka3aTeNbHBIX YPaBHEHHI METOAOM YpaBHHBAHHS
dbymKcis [OKazarejle M METOJIOM BBEACHHUS HOBOM IEPEMEHHOM.
Pemenne nokasareabHbIX HEPABEHCTB
Paznen 11. 23 OK-01, OK-02,
Jlorapugmsi. OK-03, OK-04,
Jlorapudmnueckan OK-05, OK-07
byHxkumus
Tema 11.1 Conepxanue yueOHOro MaTepuasa 2
Jlorapudwm uucna. Jlorapudm umucna. JleCATUYHBIN U HATypaJbHBIN JIOTapu(MBbI, 1
JlecATHUHBIN 1 IACIIO €
HATYpPATEHBI [IpakTueckoe 3anarue Ne60 Haxoxxnenue norapudma yucia 1
norapudmpl, YUCIIO €
Tema 11.2 Conepxanue yueOHOro MaTepuasa 4
CBolicTBa J'IOl"apI/I(bMOB. CBoiicTBa J'IOFapI/I(i)MOB. 1
Onepauus ITpumeHeHne CBOUCTB Jorapupma 1
JIOTapHdMUpOBAHHS Oneparnus gorapuMUpOBaHHUS. } 1
ITpaktuueckoe 3ansatue Ne61 JlorapudmupoBanue BeIpaKeHUH 1
Tema 11.3 Coneprxanne y4eOHOTo MaTepuasa 3
Jlorapudmuueckas Jlorapudmuueckas GyHKIUA U ee rpaduk 1
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¢byHKLMs, e CBOWCTBA

CgoiicTBa JiorapupmMudeckoil GyHKIIUN

[Ipaktnueckoe  3ansarue  Ne62  IIpumeHeHune  CBOMCTB 1
JorapuMuIecKor PyHKITUN
Tema 11.4 Copepxanne yaeOHOro MaTepuana 6
Permenne [TonsiTre norapuMUUECKOro ypaBHEHHUS. 1
JIorapuMUUEcKuX Onepanys NOTEHIUPOBAHHUS. 1
ypaBHEHHH U Tpu OCHOBHbIX ~ METOJA  PellCHHs JorapupMUUECKUX 1
YpaBHEHUM:
HEpaBCHCTR byHKIIMOHATbHO-TpaUYECKU, METOJl  MOTEHIUPOBaHUS,
METO/] BBEJICHUSI HOBOM IIEPEMEHHOM.
[IpakTuueckoe 3anarue Ne63 Pemienue norapudmuueckux 1
YpaBHEHUU
JlorapupMuueckre HepaBeHCTBA 1
[TpakTuyeckoe 3anstue Ne64 Pemenne gorapupmMuaecKux 1
HEPaBEHCTB
Tema 11.5 Copep:xanue yueOHOro MaTepuana 2
CucreMbl AJITOPUTM PENIEHUS CUCTEMBI YPABHEHHUI. 1
JIOrapuMHIIEcKHX PaBHOCHJIBHOCTD JTOrapu(pMHUUECKUX YPAaBHEHUI U HEPABEHCTB 1
ypaBHEHUU
Tema 11.6 IMpodeccnoHabHO-OPUEHTUPOBAHHOE colep:KaHue 4 TIK 1.1
.HOl"apI/ICI)MLI B IIpUpOLE (conepmaﬂne NMPUKJIATHOT'0 MOI[y.]'[H)
A TEXHUKE [IpakTuueckoe 3anarue Ne65 IIpumenenue norapugpma 1
ITpakTryeckoe 3anstue Ne 66 Jlorapudmsl B npupoje 1
[IpakTnueckoe 3ansatue Ne 67 Jlorapudmbl TEXHUKE 1
[Tpaktryeckoe 3austue Ne 68 Jlorapupmudeckas cnupaib B 1
MIPUPOJIE U €€ MaTeMaTH4YeCKIe CBONCTBA
Tema 11.7 Coneprxanne y4eOHOT0o MaTepuasa 2
Perenwe 3a1ad. Kontponbnas padorta Nel( 2
JlorapudMmsL. Jlorapugmuueckas (I)yHKL[E/ISI. Pemenne  mpocreummx
Torapudmuueckas Jorapu(pMUUECKUX ypaBHEHUI
byHKIIAS
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Paznen 12. 9 OK-01, OK-02,
Mmuo:xecTBa. OK-03, OK-04,
DJIeMeHThI TeOpHH OK-05, OK-07
rpagos
Tema 12.1 Copep:xanne yaeOHOro MaTepuana 2
MHOXKeCTBA ITonste muoxectBa. IlogMHOXKECTBO. 1

Ornepaiuu ¢ MHOXKECTBaMU 1
Tema 12.2 IIpodeccnonabHO-OPHEHTHPOBAHHOE coJep:KkaHue 2 1K 1.1
Onepanuu ¢ (conep:kaHue MPUKJIATHOTO MOIYJISA)
MHOKECTBAMH [IpakTuueckoe 3anarue Ne 69 Onepanuu ¢ MHOKECTBAMHU. 1

[TpakTuueckoe 3ansitue Ne70 Penenne npukiagHbix 3a1a4y 1
Tema 12.3 Coneprxkanue y4eOHOro Marepuasia 3
I'padsl [Tonsitue rpada. Cs3HbI rpad 1

HepeBo, uukn 1

[TpakTnueckoe 3anarue Ne71 I'pad Ha mnockocTu 1
Tema 12.4 Coneprkanne y4eOHOro MaTtepuania 2
Penrenue 3amau. KonTponbnas padorta Nel 1 2
Meuoskectsa, ['padbl 1 Omnepanuu ¢ MHOKecTBaMU. OTNHCaHKE PEaTbHBIX CHTYAIHH C
MX IPHMEHEHHE MOMOIIBI0 MHOKECTB. [IprMenenue rpadoB K pelieHuro 3a1a4
Paznen 13. DjaemMeHTHI 25 OK-01, OK-02,
KOMOMHATOPHUKH, OK-03, OK-04,
CTATHCTHKH M TEOPHH OK-05, OK-07
BEPOATHOCTEH
Tema 13.1 Coneprxanne y4eOHOT0 MaTepuasia 4
OCHOBHBIE TTIOHSTHUS [ToHsITHE KOMOMHATOPHKH. 1
KOMGOHHATOPHKH [TepecTranoBKM, pa3MeIICeHUS, COUETAHUS. 1

[IpaBuiio crnokeHus U IPaBUIO0 YMHOKEHUSI. 1

Pemenne KOMOMHATOPHBIX 33724 1

Tema 13.2 Conepxanue yueOHOro MaTepuasa 4
Cobbithe, BeposaTHOcT, | COBMECTHbBIEC U HECOBMECTHBIC COOBITHSL. 1

Teopembl 0 BEpOSITHOCTH CYMMBI COOBITHIA. 1

co0bITud. CiloXeHue u
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YMHOXEHHUE VYciioBHAs BEpOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. 1
BEPOATHOCTEH Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITUI 1
Tema 13.3 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue 4
BeposaTHOCTh B (coneprkaHue NPUKJIATHOTO MOTYJIS)
PODECCHOHATBHBIX [Ipaktuueckoe 3ansitue Ne72 OTHOCHUTENIbHAS YacTOTA 1 K11
COOBITHS, 1
3ajadax . .
[TpakTueckoe 3ansaTue Ne 73 CBONCTBO yCTOHYMBOCTH. 1
IIpakTnueckoe 3anatue Ne74 CratucTudeckoe onpeneeHue
BEPOSITHOCTH. 1
ITpakTryeckoe 3anstue Ne75 OueHka BEpOSITHOCTH COOBITUS
Tema 13.4 Coneprxkanue y4eOHOro Marepuasia 3
I[I/ICerTHaH cnyqaf/'[Haﬂ BI/I,Z[BI CﬂyqaﬁHBIX BCJIIMYHH. 1
BeIMUYMHA. 33KOH €6 OmpeneneHue MUCKPETHOW CIy4allHOW BEJIMYMHBI. 3aKOH 1
2 (v ~ (v
pacnpenesieHuss JUCKPETHOM  Cily4alHOM BenuuuHbl. Ee
pacnpenenenus
YHCIJIOBBIE XapaKTEPUCTUKHU
IIpakTnueckoe 3anarue Ne76 OnpenencHue 4YUCIOBBIX
XapaKTEPUCTUK JUCKPETHOMN CIIy4aiiHOW BEJIMYUHBI 1
Tema 13.5 Conepxanue yueOHOro MaTepuasa 4
3amayun ITonsaTe MaTeMaTHYeCKOM CTATUCTUKH 1
MATEMATHICCKOM Bapuanuonnsiii psa. llonuron wactor M rucrorpamma. 1
CraTucTHueckre  XapakTepUCTUKH  psaa  HaOII0JaeMbIX 1
CTaTHUCTUKH
JaHHBIX
[IpakTnueckoe 3ansatue Ne77 OmpeneneHre CTaTUCTHUECKUX 1
XapaKTEPUCTUK
Tema 13.6 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue 4 MK 1.1
Cocrasiienue Ta0ImI 1 (couepmaﬂne NMPUKJIAAHOT0 MOI[y.]'[H) '
JMarpaMM Ha IPaKTHKe [TpakTuyeckoe 3anstue Ne 78 Ilepuunas o6paboTka 1
CTaTUCTUYECKUX JaHHBIX.
[Ipaktuyeckoe 3ansatue Ne 79 I'paduyeckoe mpencraBieHue 1
CTaTUCTUYECKUX JAHHBIX.
IIpakTnueckoe 3anarue Ne 80 Haxoxxaenue cpeHux 1

XapaKTEPUCTUK HAOIIOJAEMBIX JaHHBIX
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[Tpaktuueckoe 3anstue Ne 81 CocraBieHue Tabaum u 1
uarpamm
Tema 13.7 Copep:xanue yueOHOro MaTepuana 2
Perenue 3a1ad. KonTponbnas padorta Nel2 2
IeMEHTBI OnemeHThl KoMOUHATOpUKU. COOBITHE, BEPOSITHOCTH COOBITHSI.
KOMGHHATODHKH, CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEN
CTaTHCTUKH U TEOPUU
BEPOSATHOCTEU
Paznen 14. 20 OK-01, OK-02,
YpaBHeHUs U OK-03, OK-04,
HEepPaBeHCTBA OK-05, OK-06,
Tema 14.1 Copep:xanue yueOHOro MaTepuana 3 OK-07,TIK 1.1
PaBHOCHILHOCTD PaBHOCHIIBHOCTD ypaBHEHUH M HepaBeHCTB. OmnpeneneHus. 1
ypaBHEHH 1 OcHOBHbBIE TE€OPEMbl PABHOCHJIBHBIX MEPEX0axX B YPAaBHEHUSAX 1
HepaBeHCTB. O0mue 1 HCpaBCHCTBAX. .
OO1Iue MeTonbl pelieHusl YpaBHEHHI: epexo]l OT PaBeHCTBA 1
METOJIBT pELICHHA GyHKIMI K PpaBEHCTBY apryMeHTOB JJII MOHOTOHHBIX
(GyHKIUH, METO/ pa3NoKEeHUsI HA MHOXKUTENN, METO]] BBEJICHHS
HOBOM MEpEMEHHOM, PYHKIIMOHAIbHO-TpadUIECKUil METOJ
Tema 14.2 Coneprkanne y4eOHOro MaTtepuania 2
I'papuueckuii MeTox OO1u1rie MeTo/Ibl pelleHus: HEpaBEeHCTB: Nepexol OT CpaBHEHHUS 1
pelleHNs] ypaBHEHHUI, 3HaueHu (pyHKUUN K CPAaBHCHMIO 3HAQYEHUM apryMEHTOB IS
HEPABEHCTR MOHOTOHHBIX GyHKIMH, METOJ MHTEPBAJIOB, (PYHKIIMOHATHHO-
rpaduuecKuii METOI. 1
I'padmueckuit MeTop perieHns ypaBHeHUH U HEPAaBEHCTB
Tewma 14.3 Coneprxanne y4eOHOT0 MaTepuasa 4
VpaBHeHuUS U Onpenenenne monyiisd. PackpeiTrie MOyJIsl IO OIIPEENIEHHUIO. 1
HEpABEHCTBA C [Ipocreiimne ypaBHEHHMS] W HEPABEHCTBA C  MOJYJIEM. 1
MOIyIIeM IIpumenenune PAaBHOCHIIbHBIX MEPEXONOB B OMPEIETCHHDIX 1
TUIAX YPaBHEHUN U HEPABEHCTB C MOJYJIEM
[IpakTnueckoe 3ansaTue Ne82 VYpaBHEHHS M HEPAaBEHCTBA C 1
MOJIyJIEM
Tema 14.4 Conepxanue yueOHOro MaTepuasa 4
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YpaBHeHus u
HEPAaBEHCTBA C

3HAaKOMCTBO C IapAMETPOM.
[Ipocreiilye ypaBHEHUS C HapaMeTpOM
[Ipocreiiine HepaBeHCTBA C TAPAMETPOM

e

napameTpamu
[IpakTuueckoe 3anstue Ne83 VYpaBHEHUS U HEpaBEHCTBA C
napameTpamu
Tema 14.5 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJep:KaHue 5 IIK 1.1
CocCTaBJICHHUE U (coneprkaHue NPUKJIATHOTO MOTYJIS)
pelleHue [Ipaktuueckue 3anarue Ne 84 PeleHne TeKCTOBBIX 351I[aq 1
IPOGECCHOHATHHBIX podheccuoHaNbHOTO COACPKAHUS € NOMOLIbIO JIMHEHHBIX 1
JTPOOHBIX PaIMOHAIBHBIX YPaBHEHUN
3a/1a4 C TIOMOIIBIO
5 [Ipaktuueckue 3anarue Ne 85 PemieHue TEKCTOBBIX 3adad 1
ypaBHCHHH po(eCCHOHATBLHOTO COAEPKAHUS C TIOMOMIBIO TTOKA3aTEIbHBIX
ypaBHEHUH.
[Ipaktuueckue 3anatue Ne 86 PelieHne TeKCTOBBIX 33124 1
pohecCHOHANBEHOTO COAEPKAHUS C IOMOLIBIO
JOTapu(PMUYECKUX YpaBHECHUI
[IpakTuueckue 3anstre Ne87 PermieHue TeKCTOBBIX 3a/1a4 1
PO eCCUOHATBHOTO COJEPKAHUSI C TIOMOMIBIO MPOCTEUIIINX
ypaBHEHUH C MOJIyJIEM
[Tpaktuueckue 3anatue No 88 Perienne TeKCTOBBIX 3aa4 1
poecCHOHAEHOTO COAECPKAHUSI C TIOMOIIBIO TPOCTEHIIINX
YPAaBHEHUH ¢ IapaMeTPOM
Tema 14.6 Coneprkanne y4eOHOro Matepuasia 2
Pemenue 3amay. [IpakTuueckoe 3anatue Ne®9 OO1rie METOIbI pEIICHUS 1
VpaBHEHHS U YPaBHEHHH.
HepABEHCTBA [Ipaktnueckoe 3anstue Ne 90 YpaBHeHUs1 1 HEPaBEHCTBA C 1
MOJYJIEM U C TTapaMeTPaMH
IIpomexyTouHas arrecTanus (IK3aMeH) 18
Bcero: 290
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3. YcaoBus peaju3zanyy NporpaMmsl 001meo0pa3oBaTeJbHONH JUCIUINIIMHBI
«Marematuka»

3.1. Jns peanmzanuu padoyeili mporpaMmbl y4eOHOH AMCIUIIIMHBI
OYA.n.04 «MaremaTuka» B TEXHHKyME HMEETCA Y4YeOHBI KaOWHET
«Maremartukay. [lomemenrne kabuHeTa COOTBETCTBYET TpeOoBaHusIM CaHUTapHO-
AUAEMHUOJIOTHYECKUX TpaBwil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THUIIOBBIM OOOpPYJAOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPeOOBaHUSX, B
TOM YHCJIC CHEIUATN3UPOBAHHOW Y4eOHOUW MeOeIbl0 W CPEeICTBaMH OOydYCHUS,
JIOCTATOYHBIMM [l BBIMOJIHEHUS TPeOOBaHMI K  YPOBHIO  IOJTOTOBKHU
O0yJaroIITIXCsl.

B cocTaB y4eOHO-METOAMUECKOTO U MaTepUAIbHO-TEXHUUECKOro 00ecreueHus
nporpaMmmbl yaeoHou auctuminabl OY [1.11.04. «MaTemaTtrka» BXOIAT:

1. MHOTO(YHKIIMOHATIBHBIN KOMIUIEKC TPEnojiaBaTes;

2. MCTOAUYCCKUC MATCpHAJIbl I JUCTAHLHHUOHHOI'O 06yqu1/1;1 Ha 00Ja4YHOM

XpaHuiuiie (Mpe3eHTaINK, KOHCIIEKThI, MaTepHaIIbl IO TECTaM, BUJIEOYPOKH);

3. HarisAHble MOCOoOUs: KOMIUIEKTHI M3 38 y4yeOHbIX Tabmum, 11 ydeOHBIX
CTCHJIOB;

4. nMOAKTHYECKWE  Marepuanbl.  (3amaHusl Ui KOHTPOJBHBIX  PadoT;
poeCCHOHATLHO OPUCHTUPOBAHHBIE 3a/IaHUs; MaTepHasbl IK3aMEHA)

5. nH(OpPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

6. PKpaHHO-3BYKOBBIE TIOCOOUS;

7. KOMIUIEKT TEXHUYECKOW IOKYMEHTAI[MH, B TOM YHCJE IMacropTa Ha CpPelCcTBa
oOyueHus, THCTPYKIIMH 10 X MCTIOJIh30BAHUIO U TEXHUKE O€30MaCHOCTH;

TEXHUYECKUE CPEJICTBA OOyUEHUS:

- HepCOHaHBHBIﬁ KOMIIBIOTCP C JIMICH3MOHHBIM IIPOIr'paMMHBIM 06ecnequHeM;
- HHTCPAKTHUBHAA JOCKA

3.2. UudopmannonHoe odecnevyeHne o0yueHust

1. bammakoB M.M. MartemaTtuka: y4eOHUK ISl CTYNI. YUPEKIASHUN cper. mpod.
obpazoBanus. — M., 2017.

2. bammakoB M.M. Marematuka. 3agaqyHuk: yued. mocoOue Jiist CTy/I.
yupexJIeHui cpea. npod. oopazoBanus. — M., 2017,

OcHoBHBIE JICKTPOHHBbIC U3JAHUA

1. bawmarxoe M. . Marematuka. DIEKTPOHHBIN y4e0.-METO . KOMIUIEKC JIJIs
CTYI. yupexaeHuii cpes. npod. oopazoBanus. — M., 2018.

2. bamvako M.U. Marematuka. 3amayduk: y4ueO. mocoOue s CTYII.
yUpexJIeHuH cpea. npod. oopazoBanus. — M., 2015.
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I[OHOJIHI/ITG.]IBHLIC HCTOYHHUKHU

. Artanacsan JI.C., bByryzoB B.®., Kagomues C.b. u ap. MaremaTtuka: anredpa

¥ Hayaja maremMaTudeckoro ananuza. ['eomerpus. ['eomerpus (6a30BbId U
yrayonenuslit yposau). 10—11 kimaceer. — M., 2017.

. Konmoropos A.H., A6pamoB A.M., Jdyauuusin FO.Il. u ap. Anrebpa u

Hayajia aHaiauza: Yueo. qug 10-11 k. - M., 2014.

['puropee C.I'., MBonrmna C.B. Marematuka : yd4eOHHUK IJIsl CTY/I.
oOpasoBar. yupexaeHui cpes. mpod. oopazoBanus. — M., 2014.

boromonos H.B., Camoitnenko I1.M. Matemaruka: yueonuk ajis CI1O —M.
: U3narensctBo FOpaiit, 2018

bammakos ~ M.U.  Maremartuka.  COOpHUK  3aga4  IPOQPUIBLHOMN
HaIMpaBJICHHOCTH: y4deO. mocobue i CTyA. YUpexAeHud cpen. mpod.
oOpazoBanus. — M., 2013.

MopakoBuu A.I'., CemenoB II.B.; Anrebpa u Hayajsa MaTeMaTUYE€CKOTO
aHanuza, reomerpus. 10-11 kmaccel. VY4eOHMK I ydalquxcs
oOpa3zoBaTeIbHBIX OpraHu3aiuii (0a30BbId YPOBEHB).

Mopakosuu A.I'. u npyrue; 3agayHuK sl ydamuxcs oOpa3oBaTebHBIX
opranu3zanuii (6a30BbIil ypoBeHb). - M: Muemosuna, 2018.

HNuTepHeT-pecypcehl M 3JIEKTPOHHBbIE KYPHAJIbI

denepanbublil mopran «Poccuiickoe odpazoBanue»: http://www.edu.ru/
Enunas xomtekmnus nupoBhIX 00pa3oBaTeNbHBIX pecypcoB: http://school-
collection.edu.ru

http://www.bymath.net I"'azeta «Matematuka» M3natenbckoro qoma
«IlepBoe ceHTIOps»

Nudopmarnmonnas cucrtema «EnnHOE OKHO TOCTYTA K 00pa30oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru.

[ToBTopumM marematuky. - URL: http://www.mathteachers.narod.ru
Hayunas snexktponnas oudauorexa (HOB): http://www.elibrary.ru
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4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOI

JTUCIHHUILINHBI

KOHTpOJIb N OLICHKA PC3YJIbTaTOB OCBOCHHUA O6IH€O6p330BaT€HLHOﬁ JUCITHUITIIMHBI

pPacKpBIBAIOTCS  4Yepes

JTUCHUIIIMHAPHBIC

pe3yJIbTaTHl,

HalpaBJICHHLIC

Ha

dbopMupoBanre o0mUX M TPO(HECCHOHATHHBIX KOMIIETEHIIMM MO pasjenaMm H
TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oo6masi/npodeccuoHanbHast Paznen/Tema Tun oneHoYHBbIX
KOMIIeTEeHI[UsI MepOnpUsITHS

OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanue
peleHHs 3a1a4 1.6 YcTHBIH onpoc
npodeccroHanbHOM 12) é’ Tempt 2.1,2.2,2.3,2.4,2.5TI-0/c, | Maremaruueckuit
ACTIETILHOETH P 3, Tewmsi 3.1, 3.2, 3.3 TT-o/c, 3.4 PCTATT
TpUMCHHTCIIEHO P 4, Tempt 4.1, 42, 4.3, 4.4, 4.5, 4.6, | VIHAUBUIyanbHAs
K Pa3IMYHBIM KOHTEKCTaM 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS
I[IK1.1 P 5, Tems1 5.1, 5.2 pabora

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | llpencrasienue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yapTaToOB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 II-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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 IT-0/c,

HPAKTUYECKHUX PaboT
3amuTa TBOPYECKHX
pabor

Hccnenosarennckas
paborta
KonTpomnbnas pabora

11.4,11.5,11.6 IT-o/c, 11.7 Brimonnenue
P 12, Temsr 12.1, 12.2,12.3,12.4 5K3aMEHALMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJJaHHui
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
OK 02. Ucnionb30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue

COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIh3a U

1.6
P2, Temnr 2.1, 2.2,2.3,2.4,2.5 IT-o/c,

VYcrHbIi onpoc
Marematnueckuii
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UHTEpIpeTalun
uHpopMaLnu, 1
UH(POPMALOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33/1a4
npodeccruoHanbHON
JeATEIILHOCTH

K 1.1

2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Temn 7.1,72,73,74,7.5,7.6,
7.7 II-0/c,7.8,7.9, 7.10 IT-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

IAKTAHT
NupuBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3amuTa TBOPYECKUX
pabor

KonTposabnas padora

P9, Temsi 9.1, 9.2, 9.3, 9.4,9.5 Bermonerie

P 10, Temer 10.1, 10.2, 10.3, 10.4 DHSAMCHATHOMHBIX

P11, Temsr 11.1, 112, 11.3 Tl-o/e, | il

11.4,11.5,11.6 T-o/c, 11.7 Hecnenonareikokas

P 12, Temn: 12.1, 122, 12.3, 12.4 padora

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. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue
peanu3oBbiBaTh cobcTBeHHOE | 1.6 VYeTHbII onpoc
poeCCHOHANEHOE U P2, Tems1 2.1,2.2,2.3,2.4, 2.5 II-0/¢, | Maremarmueckuii
JITIHOCTHOS pasputHe, 1252, Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 AICTART
TpCAUpUHUMATEIIECKYIO P 4, Temn 4.1, 4.2, 4.3, 44, 4.5, 4.6, Hapmenayarbnas
JEITEIBHOCTD B 4.7 -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
npodeccuoHaabHOM chepe, PS5, Temsr 5.1, 5.2 pabora
HCIIOIb30BaTh 3HAHUS IO P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | TlpencrasieHue
dumHancoBoii rpamorroctn 8 | 0.7 [1-0/¢, 6.8, 6.9, 6.10 IT-0/c, 6.11 pe3yJIbTaToB

Pa3JINYHBIX KU3HEHHBIX
CUTyaIUAX
K 1.1

P 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

MPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

KonTponbnas pabora

P 10, Tems: 10.1, 10.2, 10.3, 10.4 Brimonnenue

P 11, TeMbl 11.1, 11.2, 11.3 H-O/C, 3K3aMEHaAIIMOHHBIX

11.4,11.5,11.6 IT-o/c, 11.7 3aaHuH

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temwsr 13.1, 13.2, 13.3, 134,

13.5 TI-o/c, 13.6 UccnenoBarennckas

P 14, Temnr 14.1, 14.2, 14.3, 144, padora

14.5 IT-o/c, 14.6
OK 04. 3¢ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/ICUCTBOBATh U 1.6 YcrHbIN onpoc
paboTaTh B KOJUIEKTUBE U }2) é’ Tempr 2.1,2.2,2.3,2.4, 2.5 1I-0/¢, | Maremarnueckuii
KoMarae P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 AHICTART
K11 P 4, Temst 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VIRAMBUAyaNbHAT

CaMOCTOSATENIbHAS

4.711-0/c, 4.8,4.9,4.10, 4.11
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PS5, Temer 5.1,5.2

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

P 7, Temwm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 Il-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temn 12.1,12.2, 12.3,12.4

pabota
IIpencraBinenue
pe3yabTaToB
IPAKTUYECKUX padoT
3amuTa TBOPUECKUX
pabor
HccnenoBaTenbekas
paborta

KonTposabnas padora

P 13, Tews 13.1, 132, 133, 134, | DrinomHenue
13.5 IT-o/c, 13.6 9K3aMCHAIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, | 3a/aHui
14.5 I1-o/c, 14.6

OK 05. Ocy1ecTBisTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U TUCbMEHHYIO
KOMMYHUKaIMIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepainu ¢
y4eToM 0coOeHHOCTEeH
COLIMAJIBHOTO U KYJBTYPHOTO
KOHTEKCTa

IIK 1.1

1.6

P2, Temn 2.1,2.2,2.3, 2.4, 2.5 IT-0o/c,
2.6

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

P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7I1-o0/c, 4.8,4.9,4.10,4.11

PS5, Tempr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 II-0/c, 1.4, 1.5,
1.6

P2, Temw 2.1, 2.2,2.3, 2.4, 2.5 IT-o/c,
2.6

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

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

PS5, Temrr 5.1,5.2

P 6, Temnl 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

P 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 1I-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temwsr 13.1, 13.2, 13.3, 134,
13.5IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144,
14.5 TI-o/c, 14.6P 9, Temsr 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

VYeTHBII onpoc

Maremarnueckuit
IUKTAHT

NunuBunyanbHas
CaMOCTOSITeIbHAS
pabora

[IpencraBnenue
pE3yJIbTaTOB
NPaKTUYECKUX paboT

3amuTa TBOPYECKHX
pabor

KonTposnbnas pabora

Brmonaenne
9K3aMeHaIIMOHHBIX
3aJaHuM
HccnenoBaTennckas
pabota
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P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsl 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

OK 06. ITposiBsTH
IpaXk1aHCKO-
NaTPUOTUYECKYIO TTO3UIIHIO,
JI€MOHCTPUPOBATh
OCO3HaHHOE [TOBE/ICHUE Ha
OCHOBE TPAIULIMOHHBIX
00111eYeI0BEYECKUX
LICHHOCTEH, B TOM YHCJIE C
y4ETOM TapMOHHU3AIIH
MEKHAIIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOILICHUH, IPUMEHSATH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

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

P 7, Temn 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-o0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P &, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

TectupoBanue
VYceTHbII onpoc
MaremaTuueckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITeNIbHAs
paborta
[IpencraBnenue
pe3yIbTaToOB
IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX
pabor

CTaHJAPThI KonTtposnpHas pabora
AHTUKOPPYIIIUOHHOTO Brimonnenue
TIOBEICHHSI 9K3aMEHAIIMOHHBIX
[IK1.1 3aJaHUN

OK 07. CopeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue
COXPAHEHHUIO OKpPYKaroLen 1.6 VYeTHBII onpoc
CpeJibl, PECYPCOCOEPEKEHHIO, 12) é’ Tempr 2.1,2.2,2.3,24,2.5T-0/c, | Maremarnueckuit
HPUMCHST SHAHHS 00 P 3, Temb1 3.1, 3.2, 3.3 [T-o/c, 3.4 AICTART
M3MEHEHUU KIIMMara, P 4, Templ 4.1, 42, 43, 4.4, 45, 4.6, NuauBuyanbHas
MPUHIIUIIBI OEPEKITUBOTO 4.7 TT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNbHAS
pOU3BOACTBA, dpdexktuBHO | P 5, Temsr 5.1, 5.2 paboTta
JICMCTBOBATH B P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | TlpencrasieHue
Ype3BbIYATHBIX CUTYaIUSIX 6.7 I-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pe3yJIbTaToB

I[IK1.1

P 7, Temm 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/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 IT-o/c, 13.6

P 14, Temsr 14.1, 142, 14.3, 14.4,
14.5 IT-o/c, 14.6

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

KonTtponbHas padora

Brimonnenue
9K3aMeHaIIMOHHBIX
3aJJaHuN
Hccnenosarennckas
pabora
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