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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
cootBeTcTBUHM ¢ PI'OC mno cneunansHocTH 23.02.08 «CTpOUTENBCTBO JKETE3HBIX
JI0pOT, TYTh ¥ IyTEBOE XO3SIHCTBOY.

1.2. Hean U IUIAHMpYeMble pe3yJabTaThl OCBOEHMS
0011e00pa3oBaTEJIbHOMN JUCHUILINHBI:

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

o011eo0pazoBaTeNbHON TUCHUIUTUHBL «MaTemMaTiKa» HalpaBieHO Ha JTOCTUKEHUE
pe3yJbTaTOB €€ u3yueHus B cooTBeTcTBUU ¢ TpeboBanusMu ®I'OC COO ¢ yueTom
npodeccuonansroit HanpasienHoctu GI'OC CIIO.

3agaun QUCHUIUIMHBL « MaTeMaTukay:

- (opMUpOBaTh NPEACTABICHUS O COIUAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(hakTOpax CTAaHOBJICHUS] MAaTEMAaTHKU,

- (GopMUPOBaTh OCHOBBI JIOTHYECKOr0, AJITOPUTMUYECKOTO W MaTEeMaTUYECKOTO
MBIIUICHUS;

- (opMupoBath yMEHHE TMPUMEHSTH TOJYYEHHbIE 3HAHUS TPU PEIICHUU
pa3JIMUHBIX 3a]1a4, B TOM YHCIe Npo(ecCuoHaIbHbIX;

- ¢dopMHpOBaTHh TPEACTABICHUE O MAaTeMaTHKE KaK 4YacTH OOIIEYeIOBEYECKOM
KYJbTYpPbl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIIOIIEM OINKCHIBATh U U3y4aTh
peanbHbIC MPOIIECCHl U SIBJICHUS B MOBCEIHEBHON KU3HHU U B MPOQPECCHOHATIBHON
JEATEIIbHOCTH.

B xome peanmzanuuM = IUCHMIUIMHBI  O0ECTICUMBACTCS  JOCTIIKCHHE
o0pa30BaTeNbHBIX MPEAMETHBIX PE3YJIBTATOB B COOTBETCTBUH C TPEOOBAHUSIMHU
dI'OC COO, a Takxe o6mmx komnereHid (OK) B cooTBeTcTBUU C
tpedoBanusimu OI'OC CIIO:

OK O01. BeiOupare crnocoObl pelmieHduss 3afad  npogdecCuoHaNbHOU
NEATEeIIbHOCTH MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBAa IIOMCKA, aHaIM3a |
WHTEpIpeTanu nHGopMauu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUH JIJIsI BBITIOJIHCHUS
3a/1a4 mpodecCuoHaIbHON IeITeTbHOCTH .

OK 03. [InaHnupoBaTh U peaiM30BbIBATH COOCTBEHHOE MPOGECCUOHAIBHOE U
JUYHOCTHOE pasBuUTHE, MpEeANPUHUMATENBCKYIO NEATEIbHOCTD B
npodeccruonansHo# chepe, NCIoMb30BaTh 3HAHUS 10 (PMHAHCOBOW TPAaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalUsX.



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

OK 05. OcymiecTBiasiTh  YCTHYIO M NUCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit deaepanuu ¢ y4eToM OCOOEHHOCTEH
COIIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. [IposBasATH rpaXkJaHCKO-TIAaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE TMOBEACHUE Ha OCHOBE  TPAJUIIMOHHBIX
OOIIEYeTOBEYECKUX IIEHHOCTEH, B TOM 4YHCJIE€ C Y4YE€TOM TapMOHHU3ALUU
MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUM, MPUMEHSTh CTaHAapThl
AHTUKOPPYILMOHHOTO ITOBEJICHUS.

OK 07. CopuelicTBOBaTh  COXPAaHEHHUIO  OKpYXKarOUIed  Cpenpl,
pecypcocOepexeHnto, NPUMEHITh 3HaHUS 00 WM3MEHEHUW KiIMMaTa, TPUHLIMUIIBI
OEepeXIMBOTO MPOU3BOACTBA, A(PPEKTUBHO [EHUCTBOBATH B UYPE3BBIYANHBIX
CUTyalUsX.



1.2.2. Ilnanupyembie pe3yabTaThbl OCBOCHHUS 0011e00pa3oBaTeibHOM AucHUIIMAEBI B cooTBeTcTBUM ¢ PI'OC CIIO 1n Ha

ocaose ®PI'OC COO

Ocoboe 3HayeHne quciuIuinHa umeet npu ¢popmupoBanuu u pazsutur OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,

OK07ulIK 1.2

Kox u HaumeHoBaHue
¢dopmMupyeMbIX KOMIIETEHUNI

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHDI

Oo0mrue

III/ICIII/IHJII/IHapHLIe

OK 01.
BriOupate  crocoObl  perieHus
3amad npodeccCHOHATEHON

ACATCIIbHOCTU IIPUMCHUTCIIBHO
K pa3IMYHbIM KOHTCKCTaM

B ywactu TpymoBOro BoCiuTaHuUs:

- TOTOBHOCTb K Tpydy, OCO3HaHUE LEHHOCTH
MacTepcTBa, TPYA0Jto0ue;

- TOTOBHOCTHP K  aKTHBHOM  JEITEIbHOCTH
TEXHOJIOTUYECKOW U COLIMAJIbHOM HAIpPaBICHHOCTH,

CIIOCOOHOCTh ~ MHHMIIMMPOBATh, IUIAHHUPOBATh M
CaMOCTOSITEIILHO BBITIOJHATH TAKYIO ICATEIHHOCTb;
- HHTEpEC K pa3IMYHBIM chepam
npodecCHOHATEHOM JIeATEIIEHOCTH,

OBnanenue YHHUBEpPCaTbHBIMU y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIBHO dbopMynupoBaTh u

aKTyaJIM3UpOBaTh MpPOOJIEMY, paccMaTpHUBaTh ¢
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBEHHBIH NPHU3HAK WM
OCHOBaHUA JId CpaBHCHI/ISI, KJ'[aCCI/I(bI/IKaIII/II/I 158
0000IIEeHHS;

- ompenensATh IENH  JIEATEIBLHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHUS,
- BBISABJISITH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/IH B
paccMaTpUBaEMbIX SIBJICHHSX;

- BHOCHUTH KOppeKTI/IBI)I B IC€ATCIBHOCTD, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB IICJSIM, OLICHUBATh
PHUCKY MOCTEACTBUI ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPH PEIICHUH

3a/1aBaTh

-BJIaJIeTh METOJAMH J0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3a/1ad;
- yMeTb (OPMYyJIUPOBATH OIpPEIENCHHS, aKCHOMBI U TEOpPEMBI,
NPUMEHSATh WX, IPOBOAMTH JOKa3aTeNbHBIE PACCYKACHUS B XOIE
pelIeHus 3a/1a4;

- yYMeTh OMNEepUpOBaTh MOHATHAMHU: CTENEHb 4YHCJA, JIorapupm
YHCIa; BBHIMOJHATH BBIYMCICHHWE 3HAYCHWH M TPEoOpa3oBaHUS
BEIpQXEHHI CO CTENeHAMH U JorapudMamu, Mpeodpa3oBaHuUsL
JIPOOHO-PAITMOHATBHBIX BBIPAKCHHUI;

- yMETh OIIepHPOBAThH HOHSTUSMU: palroHaJbHEIE,
HUPPAlMOHAJIBHBIC, TTOKA3aTCJIILHBIC, CTCIICHHBIC, .HOI‘apI/I(I)MI/I‘IeCKI/Ie,
TPUTOHOMETPHUYECKHE YPaBHEHHS 1 HEPABEHCTBA, UX CUCTEMBI;
GyHKIHS,
(GyHKIUS, TPOU3BOIHAS, TIEPBOOOPA3Hasi, ONIpe/IeNICHHBI HHTETPa;

- YMCTb OHNCpUPOBATH MNOHATUIMU: HCIIPEPbIBHAA

- yMeTh HaxOIUTb MPOU3BOJHBIE BIEMEHTApHBIX (PYHKIMH,
WCIIOJIB3Ysl CHPAaBOYHbIE MaTepHalbl, UCCIENA0BAaTh B NMPOCTEHIINX
ciydasix (QyHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HAWOOINbIINE U
HauMEHbIINE 3HauYeHUs (QYHKUMH; CTPOUTH Ipad)Ku MHOTOUJICHOB
C UCIONB30BAaHMEM  ammapara MaTeMaTHYecKOro  aHajm3a;
MPUMEHATh TPOU3BOJHYIO TPH pEIICHWH 33Jad Ha JABMKEHUE;
pemars MPaKTUKO-OPHEHTUPOBAaHHBIE 337add HAa HAWOONBIINE W
HAaUMEHbBIIME 3HAYEHHUS, Ha HAXOXJEHHE IIyTH, CKOPOCTH U
YCKOpEHUS;

- yMeThb ONEpUpOBaTh MOHATHSAMHU: palHoHAIbHAs (QyHKIHS,

nokaszarenbHas (QyHKOMSA, cTeleHHas (QYHKUUs, jJorapudMuueckas




YKU3HEHHBIX TIPO0OJIeM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ICHCTBUS:

- BJIAJIETh HaBBIKAMU Y4eOHO-HCCIICIOBATEIIBCKON U
HpOCKTHOﬁ ACATCIIbHOCTU, HABBIKAMU PA3PCIICHHA
npo0Jem;

- BBIBJIATH HNPHUYHMHHO-CICIACTBCHHBIC CBA3U U
aKTyaJIM3UPOBaTh 3a/a4dy, BBIJIBUIaTh TMIIOTE3Y €€
peuicHus, HaxXoJuThb APTryMCHTEIL JJISL
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJICHHUU, 3a7aBaTh
[apaMeTpsbl U KPUTEPUU PEIICHUS,

- aHAJIM3HPOBATH TOJYYCHHBIC B XOJIC PCIICHHS
3aaa4yu  pe3yJibTaTbl, KPUTHUYCCKU OLCHHUBATHL HUX
JOCTOBEPHOCTh, IIPOIHO3MPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSX;

-- YyMETh TMEPEHOCUTh 3HAHUS B TIO3HABATEIILHYIO U
IMPAKTUYCCKYIO 06HaCTI/I KHU3HECACATCIIBHOCTH,

- YMEThb HMHTETPHUPOBATh 3HAHUS U3 Pa3HbIX
MpeAMETHBIX 00JIacTeH;

- BBIIBUT'AaTh HOBBIC naeu, npe)maraTI)
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

u CIIOCOOHOCTD HuX HCIIOJIL30BaHUS B

MMO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

(GyHKUMS, TPUTOHOMETpUYECKUEe (QYHKIUH, 0oOpaTHble (YHKLIUH,
YMETh CTPOHUTH TpadUKH H3YYCHHBIX (YHKIWH, HCIIOIB30BaTh
rpaduK Npu U3yYCHUH TPOLIECCOB M 3aBUCUMOCTEH, IPU PELICHUH
3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB M 3a7a4 U3 PealbHON JKU3HH;
BBIpaXaTh (HOPMyJIaMU 3aBHCHMOCTH MEXKTy BEIMINHAMH;

- YMeTh pelIaTh TEKCTOBBIC 3a/la4i Pa3HbIX THIIOB (B TOM YHCJE Ha
NPOLEHTHI, JIONW W 4YacTH, Ha [BIDKCHHE, paboTy, CTOMMOCThH
TOBapOB W YCIYr, HaJOTH, 3aJadyd H3 O0O0JacTh YIpaBICHUS
JUYHBIMH M CEMEHHBIMH (DPUHAHCAMH); COCTABIISATH BBIPAKCHUS,
ypaBHEHHMsI, HEPAaBEHCTBA M HUX CHCTEMbI II0 YCIOBHIO 3aJadH,
UCCIIe0BaTh MOJTy4eHHOE pelieHne u OLICHMBAThH
NPaBIONOJ00HOCTH PE3yIbTATOB;

- YMeTh OIEpUpOBaTh NOHATHAMHU: CpeaHee aphu(MeTHUECcKoe,
MeauaHa, HauOoJblliee M HAWMMEHBbIEE 3HAYCHHs, pa3Max,
JCIIEpCHsl, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeTb
W3BJIEKaTh, WHTEPIPETUPOBATh MH(OpPMAIHIO, TPEICTABICHHYIO B
TabMIax, Ha auarpammax, rpadukax, OTpPaKalIlyl CBOWCTBa
peaNbHBIX MPOLECCOB U SIBICHHI; MPEACTABISATH WHPOPMAIHIO C
MOMOIIBI0 TAONUI[ W JAMarpaMM; HCCIEA0BAaTh CTaTUCTHYECKHE
JaHHBIE, B TOM 4YHCJIE C NMPUMEHEHHEM TIpapHYecKuX METOJOB M
AIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPHPOBATH MOHATUSAMU: CIyYalHBIH OMBIT U CITydaiHOE
COOBITHE, BEPOSTHOCTD coOBITHS;

cnyqaﬁHoro BBIYUCIIATH

BEPOSITHOCTh  C  HCIOJB30BAHUEM  TpaUuecKMX  METOOB;
NPUMEHTh (OPMYJIBI CIOKEHUSI W YMHOXEHHS BEpPOATHOCTEM,
KOMOHMHATOpHBIE (aKTBl Hu  (HOPMYIIBI
OLICHUBATH BEPOSITHOCTU PpEAIBHBIX COOBITHI; 3HAKOMCTBO CO

MMPOABJICHUSA

IIpY pELIEHUU 3ajady;
CIy4alHBIMM BEIMYMHAMH; TPUBOJUTH IPUMEPHI
3aKOHA OOJBIINX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUIX;
- yYMETb ONEPUPOBATh IOHATHAMM: TOYKA, IpsAMas, ILUIOCKOCTD,
IIPOCTPAHCTBO, JBYI'PAHHBIA YIOJ, CKPEIIMBAIOIIMECS IPSIMbIE,
MapaJuIeIbHOCTh U TEPHNEHANKYISIPHOCTh NPSIMBIX M IJIOCKOCTEH,

yYroia MExXay MnpAMbIMHU, YIOJI MCKAY HpHMOﬁ " IIJIOCKOCTBIO, YI'OJ1
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MEXKAy IUIOCKOCTSAMH, pAcCTOSIHUE OT TOYKHA [0 IUIOCKOCTH,
paccTossHue MEXIY MPSIMBIMU, PACCTOSHUE MEXAY TUIOCKOCTSIMH;
YMETh HCIHOJIB30BaTh NMPU PEIICHUU 33734 H3YyYCHHbIC (AKTHI U
TEOpeMbl  IUTAHUMETPHUH;  OICHMBaTh  pa3Mepbl  OOBEKTOB
OKPYKAIOIIEro MUPA;

- yYMEThb OIICPUPOBaTh IOHATHSAMHU: MHOTOTPAaHHHK, CEUYCHHE
MHOTOTPaHHWKa, KyO, Tmapajuielienuiea, Mpu3Ma, [HPaMUja,
¢Gurypa ¥ moBepXHOCTh BpallICHHs, LMIHHAP, KOHYC, 1Iap, cdepa,
ceyeHHs (UTYpHl BpalleHHs, IUIOCKOCTh, Kacaromascs cdepsl,
MUIMHIPA, KOHYCa, IUIOM@AMh MOBEPXHOCTH MUPAMHIBI, TPU3MBI,
KOHYcCa, IWINHAPA, TIIomaab cheprl, 00beM Kyba, IpIMOYTOIbHOTO
napanienenurena, MIPaMuIbl, TPU3MBI, IIUIHH/PA, KOHYCa, [1apa; -
- YMeThb H300pakaTh MHOTOTPAHHUKH W TOBEPXHOCTH BpAILCHHS,
HUX CCUCHHUA OT PYKH, C IOMOIIBIO YCPTCIKHBIX MHCTPYMCHTOB U
SNIEKTPOHHBIX CPEJICTB, YMCHHE paclo3HABaTh CHMMETPHIO B
HPOCTPAHCTBE; yMEHHE pacro3HaBaTh NpaBHJIbHBIC
MHOTOTPaHHUKHY;

- YMCTHb ONCPUPOBATH IMOHATUAMU: JABWIKCHUC B IIPOCTPAHCTBE,
MoIo0HbIe (UTyphl B MPOCTPAHCTBE, HCIOJIB30BATh OTHOIICHUE
IoIAAeH TMOBEPXHOCTEH M 00BEMOB MOMOOHBIX GUTYp TIpU
peLICHUH 3a/1a4;

- YMETh BBIYHCIIATh TEOMETPHYECCKHE BEIMYHMHBI ([UIMHA, YTOI,
IOIAaAb, 00bEM, TUIOMAlh MOBEPXHOCTH), UCIONb3Ysl H3Y4YCHHBIC
(OpPMYJIBI U METOJIBI;

- yMeTh ONEpPUPOBaTh TMOHITHUAMH: TPAMOYTOJbHAs CHUCTEMA
KOOpAuWHAT, KOOPAWHATBI TOYKH, BEKTOpP, KOOPAWHATBI BEKTOPA,
CKaJIIPHOE TPOM3BEICHUE, YroJl MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOMU3BE/ICHHE BEKTOPA HA YKCIIO; HAXOIUTH C TIOMOIIBIO
W3yYEHHBIX (OPMYIl KOOPJHHATBHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEX1y ABYMS TOUKAMH;

- YMETh BHIOMpATh MOAXOMAIINN WU3YYCHHBIH METOJ IS PEIICHIS
3a/1a4, pacrio3HaBaTh MaTeMaTHYeCcKue (DaKThl ¥ MaTeMaTHYECKHE
MOZIEJIM B TIPHUPOAHBIX W OOLIECTBEHHBIX SIBICHUSX, B MCKYCCTBE;
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NPUBOJIUTH MPUMEPbl MaTEeMaTHUYECKUX OTKPBITHH POCCUHCKOW M
MHPOBOM MaTeMATHUYECKON HAYKH.

- yMeTh ONEpHpOBaTh MOHITUSIMH: ONpEACJICHUE, aKCHOMa,
TeopemMa, CIEJCTBHE, CBOWCTBO, NPH3HAK, JOKa3aTeIbCTBO,
paBHOCHIIBHBIE (POPMYITHPOBKH; YMEHHE (HOPMYyITHPOBATH 0OpaTHOE
W TPOTUBOIOJIOKHOE YTBEPXKACHUE, MPHUBOAUTH TNPUMEPHl U
KOHTPIIPAMEPHI, UCTIOIB30BATh METOJI MAaTeMAaTHIECKOW WHAYKIINH;
MPOBOJUTH JIOKAa3aTeNbHBIC PACCY)KICHUS IpH pEIICHHH 3a1ad,
OIICHHUBATH JIOTHYECKYFO MPABUIIHOCTD PACCYKICHHIA,

- YMETh ONEpUPOBaTH MOHATHUSIMHU: MHOXECTBO, MOIAMHOXKECTBO,
Oornepa Haa MHOXECTBaAMH, YMCEHUC HCIOJIb30BaThb TCOPETHUKO-
MHOJKECTBEHHBIN amnmapaT Uil ONMUCAHHS PEaTbHBIX IMPOIECCOB U
SABJICHUH TIPU pElICHUH 3aJad, B TOM YHUCIEe M3 JAPYTHX Y4eOHBIX
MPEIMETOB;

- YMETh ONEpUPOBaTh MOHATHSAMU: Tpad, CBSI3HBIA Trpad, nepeBo,
IIUKJ, Tpad Ha IJIOCKOCTH; YMEHHUE 3aJlaBaTh U OMHUCHIBATH rpadbl
pa3IMYHBIMA CIIOCO0AMU; WCIONB30BaTh Tpadpl MpH pEHICHUN
3ajau;

- yMeTh CBOOOJHO ONEpUPOBATh TMOHATHSIMHU: COYETaHHE,
MEPEeCTaHOBKA, YWCIIO COYETAaHWH, YHCIO TEPECTaHOBOK; OHHOM
HploToHa; yMeHHE TPUMEHATh KOMOWHATOpHBIE (akThl U
paccyXIeHus s pelIeHns 3a1ad;

-yMETh OMNEPHUPOBATh TMOHATHUSMHU: HATYpPaJILHOE YHCIIO, IEN0e
YHCIO0,  OCTaTOK MO0  MOJYJII0,  palMoOHAIBHOE  YHUCIIO,
VMppalMOHAIbHOE YHUCIIO, MHOXECTBA HATYPAJIbHBIX, IENbIX,
panroOHaAJIbHBIX, HeﬁCTBHTeHBHBIX YuCeJI; HCII0JIB30BaTh IMPU3HAKHU
JEIMMOCTH, HAaMMEHBIIUN OO AeTUTENb U HauMeHblee obiiee
KpaTHOe, aJiropuT™M EBKiIWza npu pemieHuH 3agad; 3HAKOMCTBO C
Pa3IMYHbIMHA MMO3UIMOHHBIMU CUCTEMAaMM CUUCIICHUA,

- yMeTb CBOOOIHO ONEPUPOBATH MOHSATHAMHU: CTENEHb C ILIEIBIM
nokazareneM, KOpPeHb HaTypaJbHOH  CTENeHW, CTeleHb C
palMOHAJbHBIM  [OKa3aTeleM, CTeleHb C  JCHCTBUTEIbHBIM
(BelecTBEHHBIM) TIOKa3aTeNeM, Jorapu(M 4nciia, CHHYC, KOCHHYC U

9




TaHTeHC MTPOU3BOJIBHOTO YHCIa;

- YMETb OIIEpUPOBaTh MOHITUSAMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PaBHOCWJIBHOCTh YPABHEHHUH, HEPABEHCTB U CHUCTEM,
paunvoHaNbHbBIE, HPPALUMOHAIBHBIE, I10Ka3aTebHbIC, CTEIICHHBIC,
norapupMuIecKre, TPUTOHOMETPUUECKUE YpaBHEHHUS, HEPABEHCTBA
U CUCTEMBI;

- YMETb pelaTh YpaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C TIOMOIIBIO
Pa3IMYHBIX MPUEMOB; PELIaTh YPaBHEHMS, HEPABEHCTBA U CUCTEMBI
C IapaMeTpoM; NPHUMEHITh YPaBHEHHS, HEPABEHCTBA, UX CHCTEMBbI
JUI pelIeHUsT MaTeMaTH4ecKhX 3a7ad W 3ajad W3 pa3IMYHbIX
obnactell HAYKH U pearbHOH JKU3HU;

-yMeTh CBOOOJHO OINEpUPOBATh MOHATHAMHU: Tpapuk (QYHKIHH,
oOpatHast (GyHKOMs, KOMNO3ULUS (QyHKUMHA, TUHEWHas (QyHKIHSA,
KBagpaTHyHass  (QYHKOMs, CTeleHHas (QYHKOUS C  LEJIbIM
rokaszareneM,  TpUTOHOMeTpuyeckue  (QyHKOHMH,  oOpaTHBIE
TPUTOHOMETPUYECKHUE ¢$byHKUNY, MOKAa3aTeNbHas u
norapudmudeckas GpyHKIHN; YMEHHUE CTPOHUTH IpaduKku (YHKIUH,
BBITIOJTHSATH NIPpeoOpazoBanus TpapuKoB QyHKIIHIA;

- yMeTb  HCHOJIB30BaThb rpaduku QYHKOUH A0 HU3YYEeHUs
MPOIIECCOB M 3aBHCUMOCTEW MpH pEHNIeHWH 3a7ad W3 JAPYTHX
yueOHBIX NPEAMETOB U U3 PeasibHOM JKU3HU; BeIpaXkaTh (opmyiaamMu
3aBUCHUMOCTH MEKAY BEITMUNHAMUY;

- YMeTb CBOOOIHO OIEPUPOBATH MOHATHUSMH: YETHOCTh (PYHKIIHH,
NEPUOJUYHOCTD ¢$byHKUNY, OTPaHUYEHHOCTD ¢byHKLINY,
MOHOTOHHOCTh ()YHKIIMHU, JKCTpeMyM (YHKIWHU, HauOolbliee U
HauMEHbIlIee 3HaYCHUS! PYHKIMH Ha IPOMEKYTKE;

- yMeTb NpPOBOJHUTH HCCIENOBaHHE (QYHKLUMH;  HCIOJIb30BAThH
cBoiicTBa ® Tpadukm GYHKIUH JUIsL  pElIeHUsT YpPaBHEHHMH,
HEpaBEHCTB U 3aJa4 C apaMeTpamu; n300paxarh Ha KOOPIUHATHON
IJIOCKOCTH MHOXECTBA PELICHUH ypaBHEHWM, HEPAaBEHCTB M HX
CHUCTEM;

- yMeTh CBOOOJIHO ONEPHUPOBATh MOHATHAMU: IOCIEA0BATEIBHOCTD,
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apudMeTHyeckas OpPOrpeccHsi, TeOMeTpUYecKas MPOTPEeccHs,
OecKOHEeUHO YyOBIBAIONIAs TeOMETpUYecKas MPOTPECCHs; 3a7aBaTh
MOCJIE0BATEIFHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX
(opmya;

- YMETh ONEpPHPOBaTh MMOHATHIMH: HENPEPHIBHOCTh (DYHKIIWH,
acUMIITOTHl Tpaduka (YHKUWH, MepBas M BTOpas MPOU3BOIHAS
(YHKIINHA, TE€OMETPUIECKUA U (PU3UYECKHHA CMBICT MPOU3BOIHOM,
nepBooOpa3Hasi, ONpEAeNCHHBI WHTErpajl; yMEHHE HaXOAUTh
acCHUMITTOTHI Tpaduka (QYHKIUH; YMECHUE BBIUYUCIIATH MPOU3BOIHBIC
CYMMBI, TPOHM3BEICHHS, YAaCTHOTO W KOMIO3UIMH (QYHKIHH,
HaXOJUTh ypaBHEHUE KacaTebHOH K rpaduKy QyHKINY;

- YMeTh HCHOJIb30BaTh MPOU3BOIHYIO JUTS UCCIIEAOBAaHHS (DYHKIIHH,
JUIS HaXOXKJCHHs HAWIy4ylIero PEHICHUS B TPHUKIAAHBIX, B TOM
YHCJIEe CONMANTBHO-DKOHOMUYECKUX M (U3MYECKUX 3ajadax, s
OMpeJNeNiCHHsI CKOPOCTH W YCKOPCHHWS; HAXOAWTh IUIOMIAIN U
00beMbl (UTYp C TOMOIIBIO HMHTETpana; HPUBOJUTH IPUMEPHI
MaTeMaTHYECKOTO MO/JICITUPOBAHHUS c MOMOIILIO
nuddepeHInanbHbIX YPaBHEHUI,

- yMeTb ONEpPHpPOBaTh MOHATHAMH: KOMIUIEKCHOE  YHCIIO,
COTPSDKEHHBIC ~ KOMIUICKCHBIC 4YHCNA, MOIyJdb W  apryMeHT
KOMILUIEKCHOTO 4uciia, (opMa 3amMcu KOMIDIEKCHBIX —YHCEN
(reoMeTpuUecKasi, TPUTOHOMETPHYECKAs M areOpanveckas);, yMeTh
MPOU3BOJNTE  apupMETUISCKUE JICUCTBHS C€ KOMIUIGKCHBIMH
YHCIaMH; TPUBOJUTH MPUMEPBl HWCIOJIB30BAHUS KOMILIEKCHBIX
YHCET;

- yMeTb CBOOOJHO  ONEpUPOBATh  TOHITHUSMH:  CpPEIHEE
apudMeTHYeCcKOe, MeraHa, HanOoJIbIIee U HaNMEHbIlIee 3HAUCHHUS,
pasmax, IUCIEpCUsl, CTaHIApTHOE OTKJIOHEHUE JUIi OIHCAHHUS
YHCJIOBBIX JTAHHBIX; YMECHUE HCCIICAOBATh CTATUCTUYECKUE JTAaHHBIC,
B TOM 4YHCIE C MpPUMEHEHHEM TIpapHUyecKux METOJ0B U
JNIEKTPOHHBIX CPEJCTB; Tpaduyeckn UCCIe0BATh COBMECTHBIE
HaOJIONEHNsT C TOMOILBIO JAMarpaMM pacceMBaHHUs U JIMHEHHON
perpeccuu;
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- YMETb HaxXxOAWUTb BEPOSTHOCTH COOBITHH C HCIIOJIb30BaHUEM
rpadugecKkux METOOB; MPHUMEHATH IJIS pemIeHus 3a7ad (hopMyIIsl
CIOXKEHHsI M YMHOXCHHUS BEpOSTHOCTEH, (opMyny mNOIHOM
BepoATHOCTH, (opmyrny bepHymn, komOmHaTOpHBIE (aKTBl |
(hOpMyITBI; OTICHHBATH BEPOSTHOCTH PEANbHBIX COOBITHI;

- yMeThb ONEpUPOBATh MOHITUSAMH: CiIydailHass BEIMYHHA,
pacmpezneneHe  BEpPOATHOCTEH, MaTeMaTHYecKOoe  OXKHIaHHe,
JUCTIEpCUsl M CTaHAAapTHOE OTKIOHEHHE CIIy4ailHOH BENWYHHBI,
(YHKIIMA ~ pacmpeneNieHuss W IUIOTHOCTH — PaBHOMEPHOTO,
MOKA3aTEEHOTO ¥ HOPMAIBHOTO pacipe/ielieH i,

- YMETh HCIOJIb30BaTh CBOMCTBAa M3YUYEHHBIX paclpeeeHUi 1
pelIeHuns 3a/1a4; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBITUX YHCEN,
METOABI BBIOOPOYHBIX HCCIECIOBaHUIA; NPUBOAUTE IIPUMEPEI
IMPOABJICHUA 3aKOHa 6OJII)IHI/IX qHuceia B MMPUPOAHBIX u
OOIIECTBEHHBIX SBJICHUSX;

- YMEThb CBOOOJHO OIEPUPOBATh MOHATUSIMH: TOYKA, MpsMasi,
IUIOCKOCTh, TMPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKAHA  YTOI,
JIBYI'PaHHBI  yroj, TpPEXIPAHHBIA  Yroj, IIEpECEKaroIInuecs,
napajiienbHble W CKPEIUBAIONINECs MpsSMbIe, MapajuIeIbHOCTh U
MEPICHIUKYIIPHOCTh TPSAMBIX W IDIOCKOCTEH, YTON MEXKIy
OPSAMBIMHM, YIOJ MEXAY IPSIMOM M IIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, YMEHHE WCIOJb30BaTh TMPH PEIICHUW 33134
M3yYeHHBbIe (PAKTHl U TEOPEMBI TUIAHUMETPUHU; YMEHHUE OIICHWBATh
pasMepsl OOBEKTOB B OKPYXKAaIOIIEM MHpPE; YMEHHE OINEepHUpOBATH
MOHATHSMHU: MHOTOTPAHHUK, CEYCHNE MHOTOTPAHHUKA, TIPaBUIbHBIN
MHOTOTPaHHUK, TpU3Ma, NUpaMuaa, ¢urypa © TOBEPXHOCTh
BpalleHus1, HIWINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
ceueHMs KOHyca W UWIMHApPA, NapajyielbHble OCH WM OCHOBAaHHIO,
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 YHCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPEICTB; YMEHUE PUMEHSATh
CBOWCTBa TeOMETPHUYECKUX ¢uryp, CaMOCTOSITEIBHO
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(dopMynupoBaTh ONpeleNeHUs] H3ydyaeMblX (Uryp, BBIIBUTATH
TUIIOTE3bl O CBOICTBAX M IPHU3HAKAX TI'EOMETPUUYECKUX (QUTYD,
00OCHOBBIBaTh WJIM OINpOBEpraTh MX; YMEHHE IPOBOAUTH
kinaccupukanuio GUryp Mo pasiddHbIM INPU3HAKAM, BBIIOIHAThH
HEO0XOIUMBIE OMIOJHUTENIbHBIE TIOCTPOCHMUS;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHSIMHU: IJIOMIAAL (DUTYDBL,
o0beM Gurypsl, BeIMYMHA YIJa, PAcCCTOSIHHE OT TOYKH 10
TUIOCKOCTH, PACCTOSHHE MEXKAY TMPSIMBIMH, PAacCTOSIHHE MEXIy
IUIOCKOCTSIMH, IUIOIaab cepsl, IUIOMab HOBEPXHOCTH MTUPAMHUIBL,
NpU3MBl, KOHYycCa, LWIMHApPA, 00beM Ky0a, MNpPSIMOYroJbHOIO
napajienenuresia, TUpaMuabl, TPU3MbI, [HJIHHIpPA, KOHYCa, [apa;
YMEHHE HaXOAWTh OTHOIIEHHE 00bEMOB MMOAOOHBIX QUTYD;

- yMeTb CcBOOOIHO ONEpPHPOBATH TMOHSATHAMHU: JBIDKCHHE,
napajienbHbli  TEpeHoC, CUMMETpHs Ha IUIOCKOCTH M B
MPOCTPAHCTBE, IMOBOPOT, Mpeo0pa3oBaHUE IMON00Us, TOAOOHBIE
¢Gurypsl; yMeHue paclio3HaBaTh paBHbIE W TOAOOHBIE (QHUTYpBI, B
TOM 4YHCI€ B TMPUPOAE, HCKYCCTBE, apXUTEKType; YMCHHE
UCTIOJIb30BaTh reoMeTpuIecKre OTHOIICHUS, HaXOJIUTh
reoMeTpHYECKHe BEIMYHMHBI (IJTUHA, Yroj, IJIOMaab, 00beM) MpU
pelIeHny 3aa4 M3 APYTHX YYeOHbIX NPEIMETOB W U3 pPeaIbHOU
KH3HH,

- yMeTb CBOOOAHO ONEPUPOBATH MOHATHUSAMH: MPSIMOYTOJIbHAsS
cucTeMa KOOPOMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IMPOW3BEJACHUE BEKTOpa Ha YHUCIIO,
pasjio)keHHe BEKTOpa 1O 0a3ucy, CKalspHOE IpPOU3BEICHHE,
BEKTOPHOE TIPOM3BEJICHUE, YroJl MEXJy BEKTOpaMH;, YMEHHUE
WCTIOJIb30BaTh BEKTOPHBIA M KOOPOMHATHBIA METOX IJISi PELICHUs
TreOMETPUYECKUX 3aJady M 3ajJad APYruX Y4eOHBIX IPEeIMETOB;
OTIepUpPOBaTh MOHATHSIMH: MaTpuiia 2x2 u 3x3, ompeaenuTens
MAaTpHIIbI, TEOMETPUYECKUN CMBICI OTIPE/ICIIUTEIS;

- YMETh MOJICIIMPOBATh peallbHbIE CUTYAIIMU Ha SI3bIKE MAaTEeMAaTHKH,
COCTaBJISATh BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA U UX CHCTEMBI 110
YCIOBHIO  3aJayd, HCCIENOBaTb MOCTPOCHHBIE MOJAEIH C
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HCIIOJIBb30BAHUECM arrapara aﬂre6pm, HUHTCPIPECTUPOBATH

HOJ'Iy‘ICHHBIﬁ pe3yiabTar, CTPOUTH MATEMATUYECKUE MOACIN C

MOMOIIIBI0 TEOMETPUYCCKUX TOHATUA W BEJIMYMH, pEIIaTh
CBA3aHHbIE C HUMH TPaKTHYECKHWE  3aJadd;  COCTaBIIATH
BEPOATHOCTHYI0 MOJZIENh ¥ HWHTEPIPETHUPOBATH IOIYUCHHBIH
pe3ynbTar; pemaThb MPUKIIATHBIC 3a/1auu cpeacTBaMu
MaTeMaTHYeCcKOoro  aHain3a, B TOM  YHCIE  COIHAJIbHO-

HKOHOMHYECKOTO U (PU3HMUECKOr0 XapaKTepa;

- yMeThb BBIOMpaTh MOAXOASIIMA METOA JUIA peLIeHHs 3ajaqi;
MMOHMMaHUE 3HAYUMOCTH MATEMaTHKH B H3Y4YEHHU NPUPOAHBIX U
OOIIECTBEHHBIX TMPOLECCOB W SIBICHWI; YMETh paclo3HaBaTh
MIPOSIBIICHNE 3aKOHOB MATEMAaTHKH B HCKYCCTBE, YMEHHE PUBOINUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCUICKOM M MHUPOBOM

MaTeMaTUYECKON HayKU

OK 02.

Hcnonp30BaTh COBpEMEHHBIE
CpEICTBa IOMCKA, aHAJIN3a U
MHTEpIpeTaluy nHGopmMaluu, 1
MH(OPMAaIMOHHbBIE TEXHOJIOTUI
JJIA BBITIOJIHCHUS 3a4a4
npo¢ecCHOHATILHOM 1eATeNbHOCTH

B obnacTy IEeHHOCTH Hay4YHOTO TIO3HAHMUS:
-c(hOpMHPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsI HAyKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJITYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM W YHMTATEIbCKOMN
KYyJbTYpbl KakK CpPEJCTBA B3aUMOJCHUCTBUS MEXKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTHM HAy4YHOU JAEATEIBHOCTH,

FOTOBHOCTh ~ OCYHIECTBJISITH ~ TPOEKTHYIO U
HCCIIEI0BATENBCKYIO JESATENBHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIBHBIMH JICHCTBUSMHU:

B) paboTa ¢ uHpopmanueii:

- BIIQJICTh HABBIKAMHU TONYYCHHS WH(GOPMAIMH U3
HMCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOSITEJIbHO

panvoHanbHas (YHKIUS,
MoKa3aTeNbHas (YHKIWS, CTeNeHHas (DYHKIUs, Jorapudmmuyaeckas

- YMETb ONEPUPOBATH IOHATUSMH:

(YHKIWSI, TPpUTOHOMETpHYecKue (GYHKIMH, OOpaTHble (YHKIIUH,
YMEHHE CTPOUTHh TI'padUKu H3YYEHHBIX (YHKIMHA, HCIOJBL30BATh
rpaduKy Ipu U3yIEHUH TPOLECCOB U 3aBUCUMOCTEH, IPU PELICHUN
3aj]a4y U3 APYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 peallbHON KU3HHU;
BBIpaKaTh (popMyIaMu 3aBUCHMOCTH MEXK]Ty BEINIHHAMU;

- YMETb OIIEpUPOBaTh MOHITUSMH: TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPaBEHCTB, PaBHOCHJIBHOCTh YPaBHEHHUH, HEPABEHCTB U CHUCTEM,
panroHaNbHbIe, HUpPPAlMOHANILHBIE, IOKa3aTelbHbIC, CTEIECHHBIC,
norapu@MUIecKrue, TPUTOHOMETPUIECKUE YPaBHEHNUs, HEPABEHCTBA
U CHUCTEMBI; YMETh pellaTh ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX MPUEMOB; pellaTh YpaBHEHHUs, HEPABEHCTBA
1 CHCTEMBI C apaMeTpOM; IPUMEHATh YPaBHEHHsI, HEPABEHCTBA, HX
CHUCTEMBl MJISl pelIeHUs MaTeMaTHYeCKMX 3aJad M 3ajad U3
Pa3INYHBIX 00JIacTell HAYKH U peallbHON JKU3HH;

- yMmeTrb CcBOOOIHO ONEPHPOBATH

IIOHATHUAMMU JABHKXCHHC,
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OCYILIECTBIIATh TOUCK, aHAJIN3, CUCTEMATH3ALMI0 U
MHTEPHpETanio HHPOPMALIMU PA3TUYHBIX BUAOB U
(bopM npencTaBieHus;

- co3laBaTh TEKCThl B pPa3lWYHBIX (opmarax c
YY4eTOM Ha3HauyeHus HHQPOpMALMU U LEIEeBOH

ayIUTOpUH, BbIOWpas  ONTUMAIBHYIO  (GopMy
IPEACTAaBICHUS M BU3yaTH3allUH;
- OLEHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTb

I/IH(bOpMaI_[I/II/I, €€ COOTBETCTBHEC
MOPaJIbHO-3TUYCCKUM HOPMaM;
- HCIOJIb30BAaTh CpCACTBaA I/IH(l)OpMaI_II/IOHHBIX n

IMpaBOBbBIM U

KOMMYHI/IKaIII/IOHHLIX TGXHOJ'IOFI/If/'I B peHICHI/II/I
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  33a7a4 ¢ COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMHMKH, TEXHHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
TUYECKMX  HOPM, HOpM  HHGOPMAHUOHHON
0e301acCHOCTH;

- BIIQJIETh HABBIKAMH PACIIO3HABAHUS W 3alIUTHI
uHpopmanuy, HWHPOPMALMOHHON Oe30MacHOCTH
JMYHOCTH

napajuiebHBIA  MEPEeHOC, CUMMETPUS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, IIpeoOpa3oBaHWE TOMOOWS, IOMXOOHBIC
(GUTYpBI; YMETh Paclo3HaBaTh PaBHBIC W MOJO00HBIC (DUTYPHI, B TOM
YHclie B MPHUPOJE, UCKYCCTBE, apXUTEKType; YMETh HUCIOJL30BATh
TEOMETPHUYECKHE  OTHOIICHUS,  HAaXOIHTh  TI'COMETPHUYECCKHE
BEJIMYMHBI (JTMHA, YTOJ, TUIONIA b, 00BEM) MPH PEUICHUH 33jad U3

JIPYTHX Y4eOHBIX TMPEIMETOB U U3 PEaTbHOM KU3HU

OK 03.

HJ'IaHI/IpOBaTI) n PpCain30BLIBATH
COOCTBEHHOE MPOQEeCCHOHANTBHOE U

JMYHOCTHO® pa3BHTHE,
NpeANPUHUMATEBCKYIO

JeSTENbHOCTh B
npogeccuoHaIbHON cepe,
UCIIOJIb30BaTh 3HAHHS o
(UHAHCOBOW  TPaMOTHOCTH B

PA3INYHBIX ) XU3HCHHBIX CUTYyallUiAX

B obnacTu 1yX0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

-- c(OPMHPOBAHHOCTbh HPABCTBEHHOI'O CO3HAHMUS,
ATHUYECKOI0 MTOBE/ICHNUS;

- CIOCOOHOCTh OLIEHMBATH CUTYAIlUIO0 U MIPUHUMATD
OCO3HAaHHbIE  pEUIeHMs,  OpPUEHTHUPYACh  Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJaJa B MOCTPOCHHE
YCTONYHMBOTO OYIYIIETO;

- OTBETCTBECHHOC OTHOIICHHUE K CBOMM POAUTEIIAM U
(unn) ApyruM 4ieHaM CEeMbH, CO3AAHHUIO CEMbM Ha
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEHN
CEMEMHON JKU3HU B COOTBETCTBUM C TPALULMIMU
HaponoB Poccuu;

YMETH ONCPHUPOBATH NMOHATUAMU: pallTUOHAJIBHBIC, UPpPAlITMOHAJIBHBIC,

IIOKa3aTCJIbHBIC, CTCIICHHBIC, J]OFapI/I(bMI/I‘IeCKI/Ie,

TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;
- YMEThb ONEPUPOBATh IOHIATHIMMU:

MHOI'OIr'paHHUK, CCEYCHUC

MHOTOT'PaHHHKA, KYO,

(l)nrypa " NOBCPXHOCTH BpalllCHUA, HUJIWHAP, KOHYC, HIap, C(bepa,

napajviefienumnes, pu3Ma, MUpaMHa,
cedyeHUs (UTYphl BpallleHWs, IUIOCKOCTh, Kacamomascs chepsl,
MWIMHpPA, KOHYCa, IUIOIAJh MOBEPXHOCTH IMHUPAMHUIIBI, MPU3MBIL,
KOHYyCa, IIWIHHIPA, TIIOMmaas chepsl, 00beM Kyba, MpSIMOYyTOJIEHOTO
rnapajuiejielune1a, mupaMuabl, IpU3Msel, [UIUHApPA, KOHYyCa, 11apa;
yMEHHE N300pakaTh MHOTOTPAHHUKH U TTIOBEPXHOCTH BPAIIEHUS, X
CCUYCHUA OT pPYKH, C IIOMOIIBIO YCPTCIKHBIX HWHCTPYMECHTOB H

QJICKTPOHHBIX CPEACTB; YMCTb paclliO3HABATL CHUMMCETPUIO B
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OBnagenue
JIEHCTBUSIMU
a) CaMOOpTaHMU3aITUs:

- CaMOCTOATENIbHO OCYIIECTBISATH MO3HABATEIbHYIO
NESATEIbHOCTh, BBISBJIATH MPOOJEMBI, CTaBUTh U

YHUBCPCAJIbHBIMU PETrYyIATUBHBIMU

(bopmynHupoBaTh COOCTBEHHBIC 3a7a4u B
00pa30BaTeNbHON JIEATENBHOCTH M >KU3HEHHBIX
CUTYaIUIX;

- CaMOCTOATEIBHO COCTABJIATH IIJIAH PELICHUS
npoOJeMBl € y4eTOM HUMEIOIIUXCA  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO
LIIMPOKON SpyAMLIMM B pa3HbIX OOJACTSIX 3HAHUM,
IIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

HCIOJIb30BaTh MPHUEMBbl PEQIIEKCUH AJIs OLEHKHU
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- YMETb OLEHUBaTb pPUCKH U CBOEBPEMEHHO
MPUHUMATD PEIIECHUS 10 UX CHUKEHHUIO;

B) SMOIIMOHAJIBHBIA MHTEJIEKT, MPEANoJaratouiuii
c(hOpMHUPOBAHHOCTb:

BHYTpPEHHEN MOTHBAIIWH, BKJIFOYAIOLIEH
CTpEMJIEHHE K JIOCTIDKEHHIO 1LEeIu U YCHexy,
ONITHUMH3M, MHULINATUBHOCTb, YMEHHE JIEHCTBOBATD,
UCXOJS U3 CBOMX BO3MOKHOCTEH;

- SMIATHUH, BKIIOYAIOLIEH CIOCOOHOCTH MOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATH €T0
IIPU OCYIIECTBICHUN KOMMYHUKAIIUH, CIIOCOOHOCTb
K COUYBCTBUIO U COTIEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKJIFOYAOIIUX
CIOCOOHOCTh BBICTPanWBaTh OTHOILIEHUS C JIPYTHUMH
JIOABMH, 3a00TUTBCS, MPOSBIATH HUHTEpPEC U

MMPOCTPAHCTBC; YMETh paCIlO3HABATh ITPABUJIBHBIC MHOI'OT'PAHHUKH,
- YMCEThH ONCpUPOBATH IMOHATHUAMH: NPAMOYTOJIbHAasA CUCTEMaA
KOOpAXWHAT, KOOPAWHATBI TOYKH, BCEKTOpP, KOOPAWHATBI BCKTOPA,

CKaIIpHOE IPOM3BEICHHE, Yrojdl MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, [IPOU3BEIECHIE BEKTOPA HAa YMCIIO; HAXOAUTh C IOMOILBIO
W3YyYCHHBIX (OPMYN KOOPAMHATBHI CEpElWHBI OTPE3Ka, PacCTOSHUE

MCEXAY ABYMS TOUKaMU
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pazpemats KOHGIUKTHI

OK 04.

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

- TOTOBHOCTB K CaMOpPa3BUTHUIO, CAMOCTOATCIbHOCTHU
1 CaMOOIIPCACIICHUIO,

-OBJIaJICHUE HaBbIKaMH yuebHo-
HCCIIEIOBATENILCKOMW, TPOEKTHOM H COLHMAIBHOMN
NEeSATEIbHOCTH;

OBnajzieHue yHUBEpPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs e TEIIbHOCTD:

- T[OHHUMATb M HCIOJb30BATH IPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHOH paboTHI;

- TpPUHUMATh I1EM COBMECTHOM JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHPOBATH JCUCTBUS IO
€¢ JOCTIDKCHHIO: COCTaBIIITh ILIaH JICHCTBUH,
pacnpeiensaTh pojid ¢ Y4€TOM MHEHUM YYaCTHUKOB
obcyaaTb pe3y/ibTaTbl COBMECTHOM paboTbl;

- KOOPOMHHMPOBATH M BBINOJNHATH paboTy B
YCIIOBHSX peanbHOro, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYILIECTBJIATh IIO3UTUBHOE CTPATETHYECKOE

MOBEJICHNE B PA3JIMYHBIX CHUTYalHUsIX, TMPOSBISATH
TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM
OBnazieHue  YHUBEPCAIBHBIMH  PETYJISITUBHBIMU
JICVCTBUSIMMU:

T') IPUHATHE ce0sl U IPYTHUX JIIOAEH:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JHOJEH
MIPU aHAJIM3E PE3YJIbTAaTOB JAEATEIHLHOCTH;

- MpU3HaBaTh CBOE MPABO U MPABO APYIHX JHOJAECH
Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTH TIOHMMAaTh MHpP C
TTO3UIINH IPYTOTO YeI0OBEKa

- YMETh ONEPUPOBAThH MOHATUSAMU: CIYUAUHBIA OMBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTD CIY4alHOTO COOBITHS, YMEThb BBIYUCIIATH
BEPOSTHOCTh C  HCIOJB30BAHUEM  TpaUuecKUX  METOOB;
IPUMEHITh (OPMYJBI CIOKEHUS U YMHOXEHHS BEpPOATHOCTEH,
KoMOWHaTOpHble (GakTel W (HOPMYIBI
OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIL;

YMCHHUEC IMPUBOAUTD

IpH  pELIeHUM 3ajady;
3HAKOMCTBO CO

CJ'Iy‘IafIHI:IMH BCIIMUHMHAMU, MIPUMCPLI

IMPOABJICHUA 3aKOHa 0OJIBIINX qHuCeI B MMPUPOAHBIX n

OOIIECTBEHHBIX SIBICHUSX;
- yMeTb CBOOOJIHO ONEPUPOBATH MOHSATHAMHU: CTEIEHb C IIEIBIM
[OKa3aTeneM, KOPEeHb HaTypaJbHOH

CTCIICHU, CTCIICHBb C

palMOHAJIbHBIM  IIOKAa3aTeleM, CTeNeHb C  JCHCTBUTEIbHBIM
(BelecTBEHHBIM ) TIOKa3aTeNeM, JIoTapu(M 4nciia, CHHYC, KOCHHYC U
TAHTeHC MTPOU3BOJIBHOTO YHCIIA;

- YMETb CBOOOJHO ONEpUPOBATH MOHATHAMH: TpaduK (QYHKIHH,

obpaTtHas (DyHKIUS, KOMITO3UIMS (QYHKIWN, JWHEHHas (QYHKIWSA,

KBaJgpaTHyHas  (QYHKOHUS, CTeNeHHas (QYHKOUS C  IEJIbIM
nokaszareneM,  TpUTOHOMeTpudyeckue  (QyHKOmMH,  oOpaTHBIE
TPUTOHOMETPUYECKHUE ¢$byHKUNY, MOKa3aTeNbHas u

norapugmudeckas (YHKIUH, YMETh CTPOUTh Tpaduku (GyHKIUH,
BBITIOJTHATH NIPpeoOpa3oBanus TpaguKoB QyHKIIHIA;

- YMETh HCIIOJIb30BaTh rpauKu GYHKIMH ISl U3yYESHUS TIPOIIECCOB
W 3aBUCHMOCTEH TIpWM pEImIeHHH 3a7ad W3 JPYyruxX y4eOHBIX
OpEeIMETOB M M3 PEAIbHOW IKHU3HM; BBIpAXaTh (OpMyIaMu
3aBUCHUMOCTH MEX/Ty BEJTMUYNHAMU;

- cBOOOJHO OMEpPUPOBATH dyHKIUH,
(hyHKIHH, hyHKIHY,
MOHOTOHHOCTh ()YHKIIMHU, JKCTpeMyM (YHKIWH, HauOolbliee U

IOHATHAMHA. YCTHOCTH

NepuOANIHOCTD OrpaHUYCHHOCTD

HaMMCHBIICC  3HAYCHUA (bYHKI_II/II/I Ha TPOMCIKYTKE, YMCTb

MPOBOJUTH HcCIe0BaHNE HYHKLUM;
- YMETh UCIIOJIb30BaTh CBOMCTBA U Ipadpuku QyHKIMN Ui peLIeHUs
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YpaBHCHUH, HEPABCHCTB U 3aJa4 C IapaMeTpaMH; H300pakaTh Ha
KOOPIMHATHOM IUIOCKOCTM MHOXECTBA PEIICHUH YypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

OK 05.

OcymiecTBisATh YCTHYIO u
NUCBMEHHYI0O KOMMYHHUKAIMIO Ha
rOCy/1apCTBEHHOM S3BIKE

Poccuiickoit @enepanun ¢ yueTtom
0COOEHHOCTEN  COLMANBHOIO |
KYJIbTYPHOI'O KOHTEKCTA

B 001acTH 3CTETHYECKOTI0 BOCIIUTAHMS:

- 9CTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIOYas
ACTETUKY ObITa, HAYYHOTO MW TEXHHUYECKOTO
TBOPYECTBa, CIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHHH;

- CIOCOOHOCTH BOCIPUHUMATH DPA3JTUYHBIC BHUIBI
UCKYCCTBa, TpPaJUIUU M TBOPUYECTBO CBOET0 H
OPYrUX  HApOJOB, OIIYIIaTb  AMOIMOHAIBHOE
BO3JICHCTBUE HCKYCCTBA;

- yOeXIeHHOCTh B 3HAYUMOCTU ISl JIMYHOCTU W
o0I1iecTBa OTE€YECTBEHHOTO U MHUPOBOTO MCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAMIMN U HAPOIHOTO

TBOPYCCTBA,
- TOTOBHOCTb K CaAMOBBIPA)XCHHUIO B PAa3HBIX BHUJAX
HCKYCCTBa, CTPEMIJICHUC MMPOSBJIATH Ka4dycCTBa

TBOPYECKOM JINYHOCTH;

OBnazneHne yHUBEpCaIbHBIMA KOMMYHUKAaTUBHBIMU
JEACTBUSAMMU:

a) ob1eHue:

- OCYUIECTBJIATH KOMMYHHMKAIlMM BO Bcex cdepax
KHU3HU;

- pacrnio3HaBaTh HeBepOaJIbHbIE CpeCcTBAa OOLICHUS,
[IOHMMAaTh  3HAUYEHUWE  COLHUAIbHBIX  3HAKOB,
pacno3HaBaTh MPEATIOCHUIKA KOH(IUKTHBIX
CUTyallUi ¥ cMATYATh KOH(IIUKTHI,

- pa3BEepHYTO MU JIOTMYHO H3JIaraTb CBOK TOYKY
3pEHHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

- YMEThb OIEepPHPOBATh MOHATHAMHU: CpeqHee apu(MeTHvecKoe,

MeauaHa, HauOoJblllee M HaWMEHbIEe 3HAYCHHs, pa3Max,
JHcTiepcusi, CTAaHOAPTHOE OTKJIOHEHHE YHMCIOBOrO HA0Opa; yMEHHE
W3BJIEKaTh, WHTEPIPETUPOBATh MH(OPMAIHIO, MPEJICTABICHHYIO B
TabNMIax, Ha JuarpamMmax, rpadukax, OTpa)Karollyl0 CBOMCTBa
peaNbHBIX MPOLIECCOB U SIBICHUN; MPEACTaBIATH WHPOPMALUIO C
MOMOIIBI0 TaONUI[ W JAMarpaMM; HCCIEA0BAaTh CTaTUCTHYECKHE
JaHHbIE, B TOM YHCJIE C NMPUMEHEHHEM IpapUueCKUX METOAOB U
JIEKTPOHHBIX CPEICTB;

- yMeThb ONEpHUPOBATh MOHATHAMM: TOYKa, MpsMas, IUJIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBIM YTOJ, CKPEIIMBAIOIUECS MpPAMEIE,
MapajuIeIbHOCTh U MEePHNEHAUKYISIPHOCTh MPSAMBIX M IIIOCKOCTEH,
YTOJI MEXKAY MPSIMBIMH, YTOJI MEXKIY NPSMOM M IIOCKOCTBIO, YTOJl
MEXNy IJIOCKOCTSMH, PACCTOSIHHE OT TOYKH [JO IUIOCKOCTH,
paccTosHUE MEXAY MPSAMBIMU, PACCTOSHNE MEXKIY TUIOCKOCTAMU;

- YMETh HCIOJIb30BAaTh MpPU PELICHUH 3a/a4 W3y4deHHble (aKTBl U
TEOpEeMBbl TUIAaHUMETPHUH; YMEHHE OIEHHBATh pa3Mepbl OOBEKTOB

OKPYKaIOIIEro MUpa
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OK 06.

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

rapMoHu3al MCKHAIIMOHAJIbHBIX
U MCKPCIUTHUO3HBIX 0THOI.H€HHI>1,
IMPHUMCHATH CTaHdapThI
AHTHUKOPPYIIIUOHHOI'O ITIOBEACHU A

- OCO3HaHME  OOYy4YalIIUMHUCA  POCCHICKOM
rpak1aHCKOW UJIEHTUYHOCTH;

- LEJCHANPaBJICHHOE  Pa3BUTHE  BHYTPEHHEU
[IO3ULMU  JIMYHOCTH HA  OCHOBE  JYXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH HapojoB Poccuiickoit
@denepauyy, HUCTOPUYECKMX U  HALMOHAIBHO-
KYJIbTYPHBIX Tpaauluii, (OpMUPOBAHUE CHCTEMBI
3HAQUUMBIX  I[IEHHOCTHO-CMBICIOBBIX  YCTAHOBOK,
AHTUKOPPYILUOHHOTO MHPOBO33PEHHUS,
IIPaBOCO3HAHHS, 9KOJIOTMYECKOMN KYJIbTYpHI,
CIOCOOHOCTH CTaBUTH LIENHU U CTPOUTH >KU3HEHHBIC
TIJIAHBI,

B yactu rpaxaaHCKOro BOCIIUTAHMUS:

- OCO3HaHWE CBOUX KOHCTHTYIMOHHBIX TpaB M
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;
- [pPUHATHE  TPAJULUUOHHBIX  HALMOHAJIBHBIX,
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 OOIECTBa, y4acTBOBATh
B CaMOYMpaBlieHUH B  001I1€00pa3oBaTeIIbHON
OpraHu3alMM U JIETCKO-IOHOIIECKUX OpTraHU3alusX;
- YMEHHE B3aUMOJIEHCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMU B COOTBETCTBHM C WX (PYHKIUSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'yMaHWTApPHOM W BOJIOHTEPCKOMU
NeSTEIbHOCTH;

MaTPUOTHYECKOIO BOCIIUTAHUSA:

- c(hopMHpPOBAaHHOCTH POCCUUCKON TpaskIaHCKOM
WUJIEHTUYHOCTH, TIATPUOTU3MA, YBAXKCHHUS K CBOEMY

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

CKaJIApHOC

KOOPAWHATHI BEKTOPA,

MIPOM3BEJIEHUE, YIrOJ MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, ITPOU3BEICHUE BEKTOpA HA YHCIIO; HAXOIUTH C MTOMOLIBIO
W3yYCHHBIX (OPMYJI KOOPIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXy IByMs TOUKaMH;

-yMETh BBIOMPATh MOAXOAALIMHA HM3Y4YEHHBIH METOA AJSl PELICHUS
3aJjauy, paclo3HaBaTh MareMaTHdeckue (akThl U MaTeMaThyecKue
MOJENIM B NPUPOIHBIX U OOIIECTBEHHBIX SBJICHHUAX, B UCKYCCTBE;
YMEHHE TPUBOIUTH MPUMEPHl MATEMAaTHYECKHMX  OTKPBITHH
POCCHICKON 1 MUPOBOI MaTEMATUYECKON HAYKH.

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

BCPOATHOCTH C METOOO0B,

OPUMEHATH (OPMYIBI CIIOXKEHUSI M YMHOXEHUS 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

OGH.IGCTBGHHBIX SABJICHUAX
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HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iiepen Poaunon,
rOpJIOCTH 3a CBOM KpaH, CBOXO PoauHy, CBOM A3bIK U
KYJIbTYDY, IPOLLIOE u HaCTOsALIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuuy;

- LEHHOCTHOE OTHOUICHHE K TOCYAAapCTBEHHBIM
CUMBOJIaM,  HCTOPMYECKOMY U  IPUPOJHOMY
HACJIEQUIO, IaMATHHKAaM, TPAgULMAM HapoJOB
Poccun, nocruxkenusam Poccuun B Hayke, UICKYCCTBE,
CIIOpTE, TEXHOJIOTHUAX U TPYIE;

- uaeiHas yOeKIeHHOCTh, TOTOBHOCTD K CITYKECHHUIO
n 3amure OTeuecTBa, OTBETCTBEHHOCTh 34 €r0

cyas0y;

OCBOCHHbIE  OOYYaIOIIMMHUCA  MEXKIPEIMETHBIE
MOHATUS W YHHUBEPCAJIbHBIC Yy4eOHBIE JIEHCTBHSA
(peryJisiTUBHBIE, [IO3HABATEIIbHBIE,
KOMMYHHMKATUBHBIE);

- CIOCOOHOCTh ux UCIIOJIb30BaHUS B
[TIO3HABATEJIBHOW M COLMAJIBHOM  IIPAKTHUKE,

TFOTOBHOCTb K CAMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBIIEHUIO yueOHO JIESITEIIBHOCTH,
OpraHM3ali  y4eOHOro  COTPYAHHMYECTBA  C
MeIarorMYecKUMU pabOTHUKAMU M CBEPCTHUKAMH,
K YYacTHIO B TIOCTPOEHUU HHAWBHYaJIbHOU
00pa3oBaTeNbHON TPAEKTOPHH;

- OBJIQJICHHE HaBbIKAMH yuebHo-
HCCIIEIOBATENICKONW, TPOEKTHOM H COLMAIBHOMN
JEATEIbHOCTH
OK 07. - HE NPUHUMATH JEHCTBHUS, NPUHOCSIIHE BPEI | - YMETh ONCPUPOBATH  MOHATHAMH: (GyHKIWSI, HenpepbIBHAS
OKpY>Karollel cpere; (GYHKIMSI, TPOU3BOIHAS, TIEPBOOOpa3Has, ONPEACIICHHbIM HHTErPaT,
COHeHCTBOB?TI’ COXPAaHCHHIO | . yyeTp,  OpPOrHO3MPOBATH  HEONATONPHSATHBIE | - YMETh HAaXOJAUTh MPOM3BOIHBIE BJEMEHTAPHBIX (DYHKIMIA,
Opr)KaIOgleH CPCAPL, | skomorvueckue IOCIEACTBUS NPEANPHMHUMAEMBIX | HCIIONB3YS CIPABOYHBIC MATEPHANIBL, HCCICIOBATh B MPOCTEHIINX
ecypco YKEHU MPUMEHSTh - - .
pecypeoc gpe CHUIO,  TpHME ACUCTBHM, IIPCIOTBPALIATE HX; ciy4asx (pyHKIMU Ha MOHOTOHHOCTh, HAXOMUTh HAMOOJBIINE U
3HaHUsI 00 HM3MEHEHUU KJIMMaTa > .
6 > | - PaCUIUPUTH OMBIT ACATCIBHOCTH 3KOJIOTUYCCKOM | payMeHbLIME 3HAYCHUS (PYHKLMIA; CTPOUTH IpadKi MHOTOYJICHOB
TPHHLHIIBL CPEAHTMBOTO | yanpapnennocty; C UCIIOJIb30BaHMEM aIllapaTa MaTEMATHYECKOTO aHAIIN3A;
9
IIPOU3BOJICTBA, 3pPEeKTUBHO
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JEWCTBOBATh B  YpPE3BBbIYAMHBIX

- paszpabarbiBaTh IUIaH pELIEHUS MPOOJIEMBbI C

- YMCTb IMPUMCHATH TMPOU3SBOAHYHO TIIpU PCHICHUU 3aJa4 Ha

CUTYaLUsAX y4e€TOM aHajiu3a HUMEIOIIMXCS MaTepPUAIbHBIX U | IBIDKCHHE, peIlaTh MNPAKTHKO-OPHEHTHPOBAHHbIC 33Jauyd  Ha
HEMAaTepHUaAIbHBIX PECYPCOB; HauOOJIbIING W HAWMCHBIIME 3HAYCHUS, HAa HAXOXKICHUE MYyTH,
- OCYHICCTBJIATD I_ICJIeHaHpaBJIeHHHﬁ IIOMCK | CKOPOCTH M YCKOPEHU,
IepeHoca CPEICTB M CHOCOOOB  JIEHCTBHA B | - YMETh OIEPUPOBATh MOHATHUAMH: ABUKEHUE B IPOCTPAHCTBE,
PO eCCHOHANBHYIO CPey; nog00HbIe (QUrYpHl B INIPOCTPAHCTBE; HCIOIB30BAaTh OTHOLICHUE
- YMETh IEPCHOCUTE 3HAHWA B NO3HABATCIBHYIO M | pnomaneit moBepxHOcTeidl M 00BEMOB MONOOHBIX (GUTYp HpH
MIPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH, peIICHHH 3a71au;
- TMpC/UTarate HOBBIC MPOCKTBI, OHCHMBATE MACH C | yyiory phuypcnsrs reoMeTpuuecKkde BeNMYMHBI (JUIMHA, YIOJ,
TTO3UIINH HOBU3HBI, OPUTMHAIILHOCTH,
. IJI0IIAIb, 00BbEM, IUIONIA[b MOBEPXHOCTH), UCIONB3YSl U3YUYCHHBIC
MPaKTUYECKOW 3HAUMMOCTH;
(OPMYJIBI U METOIBI
- JlaBaThb OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTH
KOPPEKTUBBl B JCSTEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEJIIM
- YMETh MEPEHOCUTh 3HAHMS B MO3HABATEIbHYIO W | - yMETh ONIEPUPOBATH MOHATHAMU: PAllMOHANbHAS QYHKINS,
IIK 1.2. HPAKTUYECKYIO 00JIaCTH KU3HENEATEILHOCTH; nokasarenbHas QYHKIWS, CTENeHHas! QYHKIHSL, JJorapuMUuecKast
AHanmu3upoBaTh M PAcCUMTHIBATh | - D/IAICTH HABBIKAMH IIOJIyHCHUA MH(OPMALNK M3 | dyHKIMs, TPUrOHOMETpHYecKre QYHKIMH, 00paTHbIe (yHKIHH;
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITENIBHO | - it
MaTepHabl 0 Ie3MIECKIX p ) YMEThb CTPOUTH rpaduKH H3y4eHHbBIX (QYHKIHI, HCIOIB30BAThH
CBEMOK OCYIICCTBIIATEL TIOUCK, aHAIIA3, CUCTCMATH3ALNIO M | rpaduku npu W3ydeHUH MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEILIEHUN

MHTEpIpEeTalio HHPOPMALIUK Pa3IUYHBIX BUIOB U
¢bopM npencTaBieHMs;

- JlaBaTb OLIEHKY HOBBIM CHUTyallUsiIM, BHOCHUTH
KOPPEKTUBBI B JEATCIBHOCTb,  OLICHUBAaTh
COOTBETCTBHUE PE3YJIBTATOB LEIAM

3a7a4y U3 Apyrux y4eOHBIX IPEAMETOB U 3a/1a4 U3 peasibHOM JKU3HH;
BBIpaKaTh (popMyIaMu 3aBUCHMOCTH MEXK]Ty BEINIHHAMY;

- YMETh ONIEPUPOBATH MOHITUAMU: QYHKIIHSI, HEIPEPHIBHAS
(byHKLUS, TPOU3BOJHAS, IEPBOOOPA3HAsl, ONPEACICHHBII HHTETpa;
- YMETh HaXO/IUTh MPOU3BOJIHBIE SJIEMEHTAPHBIX (DYHKIIHH,
WCIIOJIB3Ysl CIPaBOYHBIE MaTEpHAJIbI; HCCIIEI0OBATh B MIPOCTEUIINX
ciydasx (yHKIUH HA MOHOTOHHOCTb, HAXOJUTh HAMOONbLINE U
HaMMEHBIIINE 3HAYCHUST PYHKIHIA;, CTPOUTH rpa) ki MHOTOWICHOB
C UCIOJIB30BAHUEM alllapaTa MaTEMaTUYECKOr0 aHAIN3a;

- YMETb IPUMEHITh IPOU3BOHYIO IIPU PELICHHUH 3a/1a4 Ha
JIBUJKEHHUE; PEIIATh IPAaKTUKOOPUEHTUPOBAHHbBIE 33/1a4l HA
HanOoJbIINE U HAUMEHBIINE 3HAUYEHHsI, Ha HaXOKACHUE MyTH,
CKOPOCTH U YCKOPEHUS;

- YMETh BBIOMPATH MOAXOSIINA N3yYSHHBIH METO/ AJISl PEILCHHS
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3aJlauM, Pacro3HaBaTh MaTeMaTHYECKUE PaKThl U MATEMATHYECKUE
MOJIETH B MIPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSIX, B HCKYCCTBE;

- YMETb MIPUBOJIUTH MIPUMEPHI MATEMATHUECKUX OTKPBITUMA
POCCHIICKOI 1 MUPOBOM MaTeMAaTUYECKON HAYKHU.
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2. CTpyKTypa M coaepxkanue 001eo0pa3oBaTe/IbHON TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHol padoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 290
B T.Y.
OcHoBHOE coep:KaHue 223
BT. 4..
TEOPETUUECKOE 00yUeHHUE 178
MPAKTUYECKUE 3aHATHUS 45
IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 49
MPUKJIAJTHOI0 MOIYJIfA)
BT. 4..
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 NPaKTHYeCKUe 3aHATHUS, IPUKJIATHONA MOAYJ/Ib (IPH
HAJTUYUH)
1 2 3 4
OcHoBHOe€ coJepKaHue
Pa3zpea 1.
IloBTOpPEHMe Kypca 15
MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2
Ienp 1 3anaun
MAaTCMAaTUKH ITPHA Posb MaTeMaTHKH B IOJITOTOBKE KBATM()UIIMPOBAHHBIX Pab0dnx 1 OK-01, OK-02,
OCBOCHUU OK-03, OK-05,
CenaIbHOCTH ba3zoBbie  3HaHMS W yMEHHS 10  MareMaTHKe B 1 OK-06
po¢eCCUOHAIIBHON 1 B TIOBCETHEBHOM JESATEIHHOCTH.
Tema 1.2 Coneprxanue yueOHOro MaTepuaa 2
Yucna v BBIYUCICHHUS.
Beipaxenus n [IpaxkTnueckoe 3ansTue Nel 1
npeoOpazoBaHus HeiicTBust HaA  TOJOXHUTEIbHBIMA W OTPULATEIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH M IECITHUYHBIMU JPOOSMU OK-4, OK-1
ITpakTnueckoe 3ansTHe Ne2 1
JlefictBust  cO  CTENMEHsIMH,  (OPMYJIBI  COKPAIIEHHOTO
YMHOXKEHHS.
Tema 1.3. IIpodeccnonaibHO-OpHEHTHUPOBAHHOE COJIEPKAHUE 2
FCOMCTpI/IH Ha (conepmaﬂne NMPUKJIAAHOT0 MO)Iy.]'[H)
IUIOCKOCTH [IpakTuueckoe 3anstue Ne3 1
Bupl miockux Guryp u ux miomasb IIK-1.2, OK-1,
ITpakTnueckoe 3ansatue Ne4 1 OK-2

[IpakTHKO-OpHEHTUPOBAHHBIE 33J1a4M B Kypce IN€OMETPHM Ha
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IIJIOCKOCTH

Tewma 1.4 Copepxanue yueOHOro MaTepuana
IIponeHTHBIE
BLIUHCIICHHSI [IpocTeie M cHOXHBIE NPOLEHTHL. Pa3Hbie cHnocoObl HX
BBIYMCIICHUI.
[IpakTuueckoe 3austue NoS
[IpoLieHTHBIE BEIUNCIEHUS
Tema 1.5 Copepxanue yueOHOro MaTepuasia
YpaBHeHUA 51
HepaBeHCTBA [TpakTrueckoe 3ansatue Neb
Pemenne nuHEHHBIX, KBaIpaTHBIX H  JAPOOHO-TMHEWHBIX
YpaBHEHUI
IIpakTnueckoe 3ansatue Ne7
Pemennie HepaBeHCTB
Tema 1.6 Copepxanue yueOHOro MaTepuasia

Cucrtembl ypaBHEHUH U
HEPaBEHCTB

CrocoObl  pelieHuss CUCTEM JIMHEWHBIX W HEJTMHEHHBIX
ypaBHEHU U HEPABEHCTB

[Tonsitne matpuisl 2x2 u 3x3. OnpeaenuTens MaTPHUIBL.
Meron I'aycca

[TpakTrueckoe 3ansaTue Neg
Pemrenne cucreM TMHENHBIX YPABHEHUI U HEPABEHCTB

Tema 1.7
BxoHOM KOHTPOJIb

Conepxkanue yaeOHOro MaTepuania

KonTponbnas padora Nel
Beruucnenus u npeoOpa3oBaHus. YpaBHEHHs U HEPaBEHCTBA.
['eomeTpus Ha MIIOCKOCTH

OK-4, OK-2

OK-4, OK-1

OK-4, OK-2,

OK-5

OK-6, OK-1
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Paznen 2 Ilpsimble u

16

IUIOCKOCTH B
NPOCTPAaHCTBE
Tema 2.1. Copepxanne yaeOHOT0 MaTepuana 2
OcHOBHBIE TOHATHUSA
CTEpEOMETPHH. IIpeamer crepeomerpum. 1
OcHoguble  nouwsamusi  (mouyka,  npamas,  NJIOCKOCHIDb,
Pacrnonoxxenue mpsiMbIx
. npocmparcmeo). OCHO8HbIE AKCUOMBL CIEPEOMEMPUL.
U TUIOCKOCTEN .
Pacrnionosxenue npsiMbIX U MJIOCKOCTEH. 1
llepecexaiowuecs,  napanienrvhvle U CKpewusaouuecs
npamvle. IIpusHak u c60UCMB0 CKPeWUBaAOUUXCS NPAMBIX.
OcnosHble npocmpancmeenuvie guzypul
Tema 2.2. Copep:xanue yueOHOro MaTepuana 4
[TapannenbHOCTD
NPAMBIX, TIPSAMON 1 [Tapannensubie mpsiMast U mwiockocTh. Onpenenenue. [IpusHak. 1
. | CaoiicTBa.
MJIOCKOCTH, MJIOCKOCTEH —
[Tapannensubie miaockoctu. Onpenenenue. [Ipuznak. CoiicTBa 1
Terparnp u ero anemenTsl. [lapamienenunen u ero 3J1€MeHTHI. 1
Ceolicmea  npOMUBONONIONCHLIX — 2panell U OuaeoHazell
napanieienuneod
[IpakTnueckoe 3ansatue Ne9 1
[TocTpoeHune ceueHui.
Tema 2.3. Copepxanue yaeOHOTO MaTepHana 2
[lepneHAUKYISIPHOCTD
NPSIMBIX, TIPSMOiL 1 [lepnenaukynsipHbIE MIPSIMBIE. 1
. | [lpusnax  nepneHOuxynsipnocmu  npAmMou U NIOCKOCHU.
IUIOCKOCTH, TiocKocTeii | - P P VAP P
Ilepnenouxynap u HAKIOHHAA.
[lepnieHIuKyNsSIpHBIE MIOCKOCTH. 1
Ilpusnax nepnenouxynsipnocmu niockocmeu. Paccmosanus 6
npocmpancmee
Tema 2.4. Coneprxanue yueOHOro MaTepuasa 2
Teopema o Tpex
Teopema o Tpex nepneHaAuKysspax. /JlokazarenbCcTBo. 1

OK-01, OK-03,
OK-04, OK-07

OK-2, OK-4,
OK-6, IIK-1.2

OK-2, OK-4,
OK-6, IIK-1.2
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MEPICHANKYIISIpax Yron Mexay npsMoi ¥ III0CKOCThIO. YTOJI MEXIY 1 OK-2
IIJIOCKOCTSIMU
Tema 2.5. IIpodeccnonabHO-OPUEHTHUPOBAHHOE coJep:KaHue 4
TapasniensHele, (conep:kaHue MPUKJIATHOTO MOIYJISA)
IepIEHMKYIIAPHBIE, [IpakTrueckoe 3ansitue Ne 10 AkcroMbl CTEpeOMETPUH. 1
CKpEIIMBAOIINECs
[Ipaktnueckoe 3anarue Nell IlapannenbHOCTh IBYX MpPSIMBIX, 1 [K-1.2, OK-4,
TPAMBIC MEePIEHIUKYISIPHBIX TUIOCKOCTH
[IpakTuueckoe 3ansatue Nel2 IlepneHauKyIIpHOCTDh OPSIMOM 1 OK-3
Y TJIOCKOCTH
[Ipaktuueckoe 3anstue Nel3 IlepneHanKyISpHOCT 1
IIJIOCKOCTEN
Tema 2.6. Copep:xanue yueOHOro MaTepuana 2
Perenue 3a1ad. Kontponbnas padota Ne2 2
TIpsMbIE U [IOCKOCTH B PacrionokxeHne NpsSMbIX © IUIOCKOCTEH B IPOCTPAHCTBE. OK-5, OK-3
IpOCTPaHCTBE HepneHz[mnympHOCTb W MapajuleIbHOCTh  MPSAMBIX U
mockocTeil. CKpeluBamuecs npsiMble
Paznea 3. 15
Koopaunartsl n
BEKTOPBI
Tema 3.1 Conepxanue yueOHOro MaTepuasa 3
JleKapTOBbI JlexapTOBBI KOOPAMHATHI B POCTPAHCTRE. 1
KOOD/HHATHI B [Ipocreiimne 3amaum B KOOpAMHATax. PaccTosiHME MeXIy 1 OK-02, OK-03,
IIPOCTPAHCTBE. ABYMST TOYKAMHU.
Koopaunatsl cepennnbl oTpe3ka 1
Paccrosnue mexay
JBYMsI TOYKaAMHU.
Koopaunatsl cepennnbl
OTpe3Ka
Tema 3.2 Conepxanue yueOHOro MaTepuasa 6
BekTops! B Bexrops! B mpoctpancTBe. ClioKeHHE U BEIUUTAHUE BEKTOPOB. 1
NPOCTPAHCTEE. YMHOXkeHUEe BeKTopa Ha unciio. KommianapHbie BEKTOPBI. OK-04, OK-07,
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VYron mexay PasnoskeHne BeKTOpa Mo TpeM HEeKOMILJIaHAPHBIM BEKTOPaM. 1 OK-5
BexTopamu. CkansapHoe | KOOpAHHATBI BEKTOpA.
NpON3BeIeHHE VYron mexay Bekropamu. CkanspHOe MPOU3BEACHNUE BEKTOPOB. 1
BEKTOPOB CkansipHoe NPOH3BE/ICHUE BEKTOPOB B KOOPMHATAX. 1
Yron wMexay mOpsAMOM M IJIOCKOCTBIO, Yrol — MEXIy 1
IJIOCKOCTSIMH.
VYpaBHenue TJIOCKOCTH. ['eomeTpuyeckumit CMBICHT 1
onpenenuTes 2x2
Tewma 3.3 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE coJiep:KaHue 4
IIpakTuKo- (conep:xaHue NPUKJIATHOTO MOAYJIA)
OPHEHTHPOBAHHDIE [IpakTuueckoe 3austue Ne 14 KoopnuHaTHas miocKoCTb. 1 I1K-1.2, OK-3,
sajauK Ha [Ipaktuueckoe 3ansTe Nel5 Bbluncnenue paccrosHuM Ha 1 OK-1, OK-4
. MJIOCKOCTH
KOOpPAMHATHOH [Ipaktuueckoe 3anarue Nel6  Bprumcienwe rmoiomaned Ha 1
TIOCKOCTH IUIOCKOCTH.
IIpakTuueckoe 3ansatue Ne 17 KonruecTBeHHbIE pacyeThl 1
Tewma 3.4 Copep:xanue yueOHOro MaTepuana 2
Pemrenue 3aau. Kontponbnas padota Ne3 2 I1K-1.2
KoOpAMHATHI 1 JlekapToBBl KOOpPAMHATBI B IPOCTpaHCTBE. Bekropsl B OK-3,0K-2
BEKTOPHL npoctpanctBe.  CrokeHME€ W BBIYMTAaHUE  BEKTOPOB.
YMHOXeHue BekTopa Ha uucio. KomruianapHble BEKTODBI.
CkansipHO€E IpOU3BEIEHNE BEKTOPOB. PaznokeHue BeKTopa 1o
TpeM HEKOMIUIaHapHbIM BekTopaM. IIpocreiimme 3amaun B
koopauHatax. KoopauHatel BeKTOpa, pacCTOSIHUE MEXKIY
TOYKaMH, KOOPJAMHATBI CEpeAUHBl OTpPE3Ka, CKaJspHOE
MPOM3BE/ICHHE BEKTOPOB B KOOpAMHATaX, Yrol MEXIy
BEKTOPAaMHU, YrOJ MEXAY MPSAMOU U IIOCKOCTBHIO, YTOJ MEXKIY
TJIOCKOCTSIMU
Paznen 4. OcHoBbI 33
TPUTOHOMETPHHU.
Tpuronomerpuyeckue
pyHkumMu
Tema 4.1 Coneprxanne y4eOHOT0 MaTepuasia 3
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Tpuronomerpudeckue Paguannas wMepa yria. IloBopoT TOYKM BOKpYr Hayaja 1
bynKIEHn KOOpJUHAT.
NPOM3BOTBHOTO YIITa, OmnpeneneHue cHUHyca, KOCHHYCA, TaHI€HCAa U KOTaHIE€HCA. 1 MK-1.2
ancra, Pannannas i 3HaKM CHHYCa, KOCHMHYyca, TaHI€HCAa M KOTaHreHca 10 OK-04, OK-05,
YETBEPTAM.
TpajtycHas Mepa yria 3aBHCUMOCTh MEXJy CHHYCOM, KOCHHYCOM, TAaHI€HCOM U 1
KOTaHI€HCOM OJIHOTO U TOT'O )K€ yIiia
Tema 4.2 Copep:xanne yaeOHOro MaTepuana 4
OCHOBHBIE Tpuronomerpuyeckue TOXJ1ECTBA. 1
TPHrOHOMETPHYECKHE CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB 0L U - (L. 1
TOKIECTEa. @dopMyIibl IPUBEICHUS 1 OK-1, OK-4
[IpakTuueckoe 3anarue Nel8 Tpuronomerpuueckue 1
DopMyIIsl IPUBEACHUS
TOKJecTBa U (pOpMyJIbl IPUBEJEHUS B IPE0OPa30BaHUAIX
TPUTOHOMETPHUYECKUX BBIPAKEHHIH
Tema 4.3 Copep:xanue yueOHOro MaTepuana 5
CuHyc, KOCHHYC, Cymma 1 pa3HOCTh cuHycOB. CymMMa ¥ pa3HOCTh KOCHHYCOB. 1
TAHTeHC CyMMBI 1 CuHyc ¥ KOCUHYC JIBOMHOTO0 yria. @opMyIibl OJIOBUHHOTO 1
Pa3HOCTH JBYX YIJIOB yia. . OK-5, OK-4,
[TpeoOpa3oBaHus CyMMBI TPUTOHOMETPUUECKUX (DYHKIIMHA B 1
CuHyc 1 KOCUHYC OK-1
- MIPOU3BEICHNE U TPOU3BEICHUS B CYMMY.
ABOUHOT'O yIJIa. BripaskeHie TpUrOHOMETPHYECKHX (DYHKIIHIA Yyepe3 TAHTECHC 1
Dopmyl MOJIOBUHHOT'O apryMEHTA.
ITOJIOBUHHOTO yIJIa [TpakTryeckoe 3ansatue Ne 19 [IpeobpazoBaHust MpOCTEUIINX 1
TPUTOHOMETPHUYECKUX BBIPAKEHUH
Tema 4.4 Conepxanue yueOHOro MaTepuasa 2
DyHKIUH, UX CBOMCTBA. OO6mactp omnpeseneHnsi ¥ MHOXKECTBO 3HAYCHHH (YHKIIUM. 1
CHocoOb! 3a1aHus YérHOCTh, HEYETHOCTH, MEPUOAMYHOCTH (PyHKIMH. CrocoOb 1 OK-2, OK-6
(yHKiii 3amanus QyHKIUN
Tema 4.5 Coneprxanne y4eOHOT0 MaTepuasa 2
TpUroHoMeTpHYecKHe O06acTh ompeIeICHUS u MHOKECTBO 3HAYCHUH 1 OK-3. OK-5
byHKIMH, UX cBoficTBa | TPMTOHOMETPHUECKHX GbyHKIUH.
YéTHOCTh, HEUYETHOCTD, IEPUOIUIHOCT TPUTOHOMETPUUIECKHIX 1

u rpaduKu

¢ynkuuid. CoiicTBa u rpaduku QyHKIUH y = cOs X, y = sin X,
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y=1tg X,y = ctg X.

Tema 4.6 Copepxanne yaeOHOro MaTepuana 2
I[IpeoGpazoBaHue [Ipeo6pa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIHI 1
rpaduKoB
TPHFOHOMETPHUECKUX [IpakTuueckoe 3ansarue Ne 20 CU)KaTI/Ie U pacTspKkeHue rpaukoB 1
dyHKiii TPUTOHOMETPHUSCKUX (PYHKITHIA.
Tema 4.7 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coJiep:KaHue 4
Onucanue (conep:xaHue NPUKJIATHOTO MOAYJIA)
NPOM3BO/ICTBEHHBIX [IpakTuueckoe 3austue Ne 21 E/Icnonb30BaHI/Ie CBOICTB U 1
IPOTIECCOB C TIOMOIITBIO rpaduKa TPUTOHOMETPUIECKOW (PYHKIIMH Y = COS X B
. npodeccHoHaNBHBIX 3a7auax
rpaduKoB GyHKLii [IpakTrueckoe 3anstue Ne22 cnosnb3oBaHue CBOMCTB U 1
rpaduka TPUrOHOMETpHUECKON (QYHKIMH Y = Sin X B
npodecCHOHABHBIX 33ja4ax
[Ipaktrueckoe 3ansTue Ne 23 Mcnonb3oBaHue CBOWCTB U 1
rpaduka TPUTOHOMETPUUECKON QYHKINH Y = tg X B
npoecCHOHANBHBIX 3a7auax
[Tpaktrueckoe 3anstue Ne24 lcnonbp3oBaHue CBONCTB U
rpaduka TPUTOHOMETpPHUECKON QYHKINH Y = ctg X B L
po¢eCCHOHANIBHBIX 3a71a4ax
Tema 4.8 Coneprxkanne y4eOHOro Marepuasia 2
OG6patHsble OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIHH. 1
TPHTOHOMETpPHYECKHE CBOﬁCTBva 1 rpaduKu 0OpaTHBIX TPUTOHOMETPHUECKHUX 1
byHKIUA (bymimH
Tema 4.9 Conepxanue yueOHOro MaTepuasa 5
TpI/Ir‘OHOMeTpl/II{eCKI/Ie YpaBHeHHe cos X = a. YacTHEble cirydan 1
yPaBHEHUS VYpaBuenue sin x = a. YacTHble cirydan 1
HEPaBEHCTBA VYpaBHeHnue tg x = a, ctg x = a. YacTHble ciydau 1
[IpakTrueckoe 3ansTue Ne25 Pemenne TpUroHOMETPUYECKUX 1

ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfIIJ.IHG

I1K-1.2, OK-3

[K-1.2
OK-5,0K-4,
OK-1, OK-3

OK-5, OK-2

OK-2. OK-3,
OK-1, OK-4
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TPUTOHOMCTPUYICCKUEC YPAaBHCHUSA, CBOAAIINECA K KBAAPATHLIM,
pemacMbIC pa3IOKCHUEM Ha MHOKHUTCIIU, OJHOPOIHBIC.

[IpakTuueckoe 3austue Ne26 IIpocreitmme 1
TPUTOHOMETPUYECKHIE HEPABEHCTBA
Tema 4.10 Copep:xanue yueOHOro MaTepuana 2
CHCTEMBI Cucrembl POCTEUIIUX TPUTOHOMETPUUECKUX YPaBHEHUN 1 OK-5, OK-4
TPHrOHOMETPHYECKHX [IpakTuueckoe 3austue Ne27 CI/ISTGMH MPOCTEUIIINX 1
ypaBHeHHH TPUTOHOMETPHUYECKUX YPABHCHHIMA
Tema 4.11 Copep:xanue yueOHOro MaTepuana 2
Perenue 3a1a4. Kontponbnas padota Ned 2
OCHOBBI [Ipeobpa3zoBanue TPUTOHOMETPUECKHX BbIpakeHUi. Perienue K-1.2. OK-3
TPHIOHOMETPHAL TPUTOHOMETPUHECKIX YPABHCHHI 1 HEPABCHCTB, B TOM HCIe
C HCIIOJIb30BaHUEM CBOMCTB (yHKITHH.
Tpuronomerpuyeckue
byHKIIUN
Pa3pnen 5. 6
KommiexkcHsble yncia
Tema 5.1 Conepxanue yueOHOro MaTepuasa 3
KoMIIeKCHBIE YnCIIa [Tonatne komruiekcHoro yncia. ComnpsHKeHHbIE KOMILICKCHBIE 1
qHclia, MOJAYJIb M apTYMEHT KOMILIEKCHOTO YncIa. OK-01, OK-02,
dopma 3amMcH  KOMIUIEKCHOTO 4ucia (reoMeTpuyeckas, 1 OK-06
TPUTOHOMETpHUECKas, anredpandeckasi).
ApudmeTraeckne JeHCTBHS ¢ KOMIICKCHBIMA YHCIIAMU 1
Tema 5.2 Conepxanue yueOHOro MaTepuasa 3
[TpuMeHeHHe BrimonnHeHue pacyeToB ¢ MOMOMIBIO KOMIUIEKCHBIX YUCET. 1 IK-1.2, OK-3
KOMILIEKCHBIX YHCe [Tpumepsl UCTIONBb30BAHMSI KOMITJIEKCHBIX YHCET 1
[IpakTuueckoe 3ansatue Ne28 Apudmernueckue AeMCTBUS ¢ 1
KOMIUIEKCHBIMU YHCIIAMU
Pa3pnean 6. 30
IIpousBoanas

¢pynkuun, ee
NpUMEHEeHUe
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Tema 6.1 Copep:xanue yueOGHOro MaTepuana 2
[onsTie npoussogHoil. | ONpeeneHre YMCI0BOH MOCTIEN0BATENBHOCTH U CHOCOOBI €€ 1
DOpMYIIBL 1 [IPABHIIA 3amanus.  CBOHCTBAa  YHMCIOBBIX  IOCJIEOBATEIHLHOCTEH.
uddepeRIMpOBAHHS Omnpenenenue mnpenena 10CIIE/10BATELHOCTH. Boruncnenue

npeneiaoB mocienoBatenbHocTeil.  Ilpemen  dyHkmum  Ha

6eckoneunoctu. [Ipenen ¢pyHkuuu B TOUKE.

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

NPUBOJALIME K HOHATHIO Ipou3BoAHON. OmnpexneneHue

MPOU3BOAHON. AJITOPUTM OTHICKAHUS IPOU3BOIHOM
Tema 6.2 Coneprxkanne y4eOHOro Marepuania 3
[TpOU3BOHBIE CYMMBI, Dopmysl AuddepeHInpPOBaHHUS. 1
pasHOCTH [TpaBuna quddepeHnrpoBanus 1
pOM3BEICHNS, HpaKTI/IU‘leCKOC 3atATHE No29 JuddepennupoBanne 1

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

. | Ipaktuueckoe 3ansatue Ne30 HaxoxaeHue NpoOU3BOJHOMN 1

[Tpou3sBoiHas CIOKHON .

CIIOKHOU (QYHKIIUU
byHKIIUN
Tewma 6.4 Coneprxkanne y4eOHOro MaTtepuasa 2
[ToHsTHE O ITonatue HenpepriBHON (yHKIuU. CBoONCTBAa HENpEephIBHOMN 1
HEIPEePbIBHOCTH GbyHKIUH. Cas3p MEXIY HEINPEPBIBHOCTHIO u
dysxims. Meror Qg QepeHIPYEeMOCThIO GYHKIIUU B TOUKE.

ANTOpPUTM penieHHs HEPAaBEHCTB METOJIOM HHTEPBAJIOB 1
WHTEPBAIOB
Tema 6.5 Copep:xanne yueOHOTo MaTepuana 3
[eomeTpuueckuii u I'eomeTpuyeckuii cCMBICT TPOU3BOAHON (YHKIIUM — YTIOBOU 1
UsHEecKui CMBICIT K03 HULIMEHT KacaTeIbHOU K rpa@uKy QYHKINU B TOUKE.

VYpaBHeHHe KacaTeNbHOU K TpapuKy (yHKIIHH. 1

IIPOU3BOJHOM

AJTOpUTM COCTaBJIEHHsI ypaBHEHHUS KacaTelbHOW K rpaduky

OK-01, OK-02,
OK-03, OK-04,

OK-05, OK-06,
[K-1.2

OK-4, OK-2,
OK-5

OK-6, OK-5,
[K-1.2

OK-4,0K-2
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(ynxrmn y=f(x)

-

Tema 6.6 Copepxanne yaeOHOro MaTepuana 2
DURNUECKUH CMBICI 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 4
MOHOTOHHOCTD Bospactanme u  yObiBaHMe ~ (QYHKIUH, COOTBETCTBHUE 1
byukuun. Touku BO3pacTaHusi U y6LIB31HH;1 (GYHKIIUM 3HAKy MPOU3BOTHOMN.
SKCTPEMyYMa [Tonsitre NMPOM3BOJHOH  BBICIUETO MOPSJKA, COOTBETCTBHC 1
3HaKa BTOPOM MPOU3BOJHOM BBIMYKIOCTH (BOTHYTOCTH) 1
GyHKIIMU Ha OTpe3Ke. 3ajadyd Ha MaKCUMyM M MHHHMYM.
[ToHsiTHE ACUMNOTOTHI, CHOCOOBI MX OIpeAeTeHHs. AITOpUTM 1
uccrnefoBanust (YHKIMA © TIOCTPOCHUs ee Tpaduka c
MTOMOIIBIO0 TPOU3BOHON. J[poOHO-TMHEHAS QYHKIIHS
Tema 6.8 Coneprxanne yueOHOro Marepuasia 2
HccnenoBanue UccnenoBanne (QyHKIIMM HAa MOHOTOHHOCTH M TOCTPOEHHUE 1
(yHKumit 1 noctpoerne | TPAdHKOB.
rpaduKoB [Ipaktuueckoe 3anstue Ne3l MWccnenoBanme GyHKIUM U
NOCTPOCHHE IpaHUKOB 1
Tema 6.9 Haubonpmee | CopepskaHue yueOHOro MaTepuaia 2
U HaMEHbIIee Haxoxnenne HauOONbIIEro ¥ HAMMEHBIIETO 3HAYEHUH 1
3HAuCHUS PyHKIHH dymKmi.
[Toctpoenne rpaduKkOB MHOTOUYIEHOB C HCIHOIB30BAaHUEM 1
amrmapara MaTeMaTHYECKOTO aHAJIN3a
Tema 6.10 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue 4
Haxoxnenne (coneprkaHue NPUKJIATHOTO MOTYJIS)
ONTHMAILHOLO [Ipaktuueckoe 3anartue Ne 32 [lpumeHeHHE MPOU3BOAHON B 1
PEIYIIBTATA ¢ [IOMOIIBIO MPAKTUIECKHUX 33]a9ax
. [Ipaktuueckoe 3anstue Ne33 HaxokIeHue ONTUMAIBHOTO 1
TpOH3BOSHOM B pe3yiapTara B NPAKTUYECKHX  33Jadax C  TIOMOIIBIO
NPAKTHYECKHX 32/1a93X | 1pou3posHOIL.
[Tpaktrueckoe 3anstTue Ne34 Haxoknenwe HauOONBIIETO W 1

I1K-1.2, OK-2

OK-1, OK-2,
OK-4

OK-4, OK-5

OK-2, OK-5

[K-1.2

OK-1. OK-3,
OK-6
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HauMEHBIIIETO 3HAYCHUHN (bYHKHI/II/I B IIPAKTUYCCKHUX 3aJladax

[Ipaktuyeckoe 3anartue Ne35 IlpumeHeHne HauOOJIBIIETO U 1
HAaUMEHBIIET0  3HAYeHUN  (QYHKUMM A1 OINpeAeTeHHs
ONITUMAJILHOTO pe3yJbTaTa
Tema 6.11 Copep:xanue yueOHOro MaTepuana 2
Pemenue 3amau. KOHTpOHBHaSI pa60Ta Ne5 2 OK'4,0K'1
TTponssoaHas CDOpMyJ'IE)I U TpaBuiia I[I/I(b(l)epeHI_[I/IpOBiIHI/I}I. Hccnenosanue
dbyHKIH, ce GyHKIIMH ¢ momomplo  TpousBogHOW. HawmOombinee u
HauMeHbIIee 3Ha4YeHUs! PYHKIHH
pPUMEHEHUE
Paznen 7. 39
MHOTrOrpaHHUKH ]|
TeJ1a BpalleHus
Tema 7.1 Copep:xanue yueOHOro MaTepuana 2
BepumHel, pebpa, [Tonsitue MHoOrOrpanHuka. Ero sjaemMeHTHI: BEpIIMHBI, pedpa, 1
rpasu MHororpansuka | [PaHH. Jlnaronais. Ceuenmue. OK-01, OK-02, ,
Brimykiibie 1 HEBBITYKJIBIE MHOTOTPaHHUKH 1
Tema 7.2 Conepxanue yueOHOro MaTepuasa 2
[Ipusma, ee [Tonsitue mpusmel. Ee ocHoBanus u OokoBBIe TpaHu. BwicoTa 1
COCTAaBIISOLINE, HPA3MBIL. OK-05, OK-03,
ceuene. Tpsmas i IIpsmags m HaxioHHas npusma. IlpaBunpHasg mnpusma. Ee 1
CEUEHUe
MpaBUIIbHAS TPU3MBI
Tema 7.3 Copep:xanne yueOHOT0 MaTepuana 2
[Mapannenenunen, Ky0. [Tapannenenunen, CBOMCTBA MPSAMOYTOJIbHOTO 1 OK-4, OK-5
Ceuenme ky6a, napajuienenumnena, Kyo.
mapaIeNen7ena Ceuenue ky0a, mapajienenumneaa 1
Tema 7.4 Coneprxanne y4eOHOT0 MaTeprana 2
[upamuza, ee [Mupamuna u ee snemenThsl. CeueHue MUpaMubl. 1
COCTABJISIONIHNE, [IpaBunbpHas nupaMua. Y cedeHHass MTUpamMuaa 1 OK-4, OK-5

ceuenue. [IpaBmibHas
nupamua. Y ceyeHHas
nupamujia
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Tema 7.5 Copep:xanue yueOGHOro MaTepuana 2
BOKOBAas | TOJTHAS [Mnomane OOKOBOH W TONHOW TMOBEPXHOCTH IPU3MBI, 1
MOBEPXHOCTh Mpu3mpl, | THPaMUIBI OK-4. OK-3
MTHpAMHTEI [IpakTnueckoe 3anarue Ne36 bokoBas U 1oJjiHas OBEPXHOCTh
MIPU3MBI, TUPAMU/IBI 1
Tema 7.6 Copepxanne yaeOHOro Marepuana 2
CummeTpus B KyOe, CuMMeTpHusi OTHOCUTENBHO TOYKH, NPSIMOH, IJIOCKOCTH. 1
MapaiieNenumere, Cummetpus B KyOe, mapajuieNienuree, Ipu3Me, MupaMue 1 OK-5. OK-7
MpU3Me, upaMuIe ’
Tema 7.7 IpodeccnonanbHO-OPUEHTUPOBAHHOE coJiep:KaHue 4
[Ipumepsl cumMeTpuii B | (COepIKaHHe NPUKIIATHOTO MOYJIsT)
npodeccun [Ipaktuueckoe 3anstue Ne37 CummeTpust B IpUpoie 1
[TpakTueckoe 3ansTue Ne 38CuUMMETpUs B apXUTEKType 1
[Ipaktuueckoe 3anstue Ne 39 CummeTpusi B TEXHUKE 1 TK-1.2, OK-4.
[Tpaktryeckoe 3anstue Ne 40 Cummerpust B ObITY 1 OK-3
Tema 7.8 Copep:xanue yueOHOro MaTepuana 2
[IpaBuIbHBIE [ToHsiTHE IPaBUIBLHOIO MHOTOTPAHHHUKA. 1
MHOTOrPaHHHKH, HX CBoiicTBa NpaBUIbHBIX MHOTOI'PaHHUKOB 1 OK-4, OK-5
CBOMCTBA
Tema 7.9 Coneprkanne y4eOHOro MaTtepuasa 2
Hunusp, ero | Humunap u ero snementsl. CeueHue nMuauHapa (mapawuieibHOe 1 OK-4. OK-5
COCTABJISIONINE. OCHOBaHUIO U ocH). Pa3zBepTka uinHapa ’
Ceuenne iIHHIPA [Tpaktrueckoe 3anstue Ned1 [{unuuap, ero coCTaBIsAIOMINE 1
Tema 7.10 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJep:KaHue 4
KOHYC, ero (conepmaﬂne NMPUKJIAAHOT0 MO)Iy.]'[H)
COCTABJISFOLITHE. Konyc 1 ero snemeHTsI. 1 IK-1.2, OK-1,
Ceuenue komyca CeueHue KoHyca (mapajuleIbHOE OCHOBAHHUIO W MPOXOJAIee 1 OK-3
yepes BEpIINHY)
Konnueckue ceuenus 1
Pa3BepTka KOHycCa 1
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Tema 7.11 Copep:xanue yueOGHOro MaTepuana 2
VY cedeHHbli KOHYC. VYceuennsit konyc. Ero o6pasyromias 1 BeicOTa. 1
CedeHne YCeUeHHOTO [IpakTuueckoe 3austue Ne 42 Konyc. CeueHre yCeUeHHOTO
KOHYCa KOHYCa 1
Tema 7.12 Copep:xanne yaeOHOro MaTepuana 2
Iap u chepa, ux ap u cdepa. Bzaumuoe pacnonoxenue chepbl U MIOCKOCTH. 1
CCUCHIS Ceuenue mapa, cepbl
[Tpaktrueckoe 3anstue Ned3 Ilap u cdhepa 1
Tema 7.13 Coneprxkanne y4eOHOro Marepuania 3
[MoHsiTHEe 06 06BEME [Tonstue 06 obwveme Tenma. OO0beM Kybda W HPSIMOYTOJIBLHOTO 1
rena. OTHOIIEHME napauienenumnena. OobeM Mpu3Mbl U HUITUHIPA.
06BEMOB TOLOBHBIX Tel OTHoLIEHHE 06’ECMOB IMOTOOHEBIX TEJI. 1
['eomeTpryeckuii CMBICI ONIPECTUTENS 3-TO MOPsIIKa 1
Tema 7.14 Copep:xanue yueOHOro MaTepuana 2
OOBEeMBI U ILIOMIAIN OO6beMbl MUpaMUIbI U KOHYCA. 1
[OBEPXHOCTEH TeJl O6bem mapa. [Tnomaan noBepxHOCTEH TEI 1
Tema 7.15 Coneprxkanne y4eOHOro MaTtepuasa 2
KomoOunarmu KoMOuHanmu reoMeTpuueckux Tel 1
MHOTOIPAHHHUKOB 1 Tell [IpakTuueckoe 3anstre Ne44 KomOnHanmm MHOTOTpaHHUKOB U 1
BPAIICHAS TeJ BpalleHUs
Tema 7.16 Conepxanue yueOHOro MaTepuasa 2
I'eomeTpuueckue Hcnonb3oBaHne KOMOWHAIMKA  MHOTOTPAHHHUKOB U TeN 1
KOMOUHAIIN Ha BpAaIICHUS B MPAKTUKO-OPHEHTUPOBAHHBIX 3ajauax
MpaKTHKE [IpakTuueckoe 3anarue Ned5 ['eomeTprueckre KOMOMHAIIMH Ha 1
MIPaKTUKE
Tema 7.17 Coneprxanne y4eOHOr0 MaTeprana 2
Pemienue 3anau. 2

MHoror PAaHHUKU U TCJIa
BpalICHUA

KonTpomnbnas padorta Ne 6
OObemMBl U IUIOMIAJM TOBEPXHOCTH MHOTOI'PAaHHMKOB U Tel
BpalCHUA

OK-4, OK-5

OK-4, OK-5

OK-4, OK-3

[K-1.2

OK-1, OK-2

OK-4, OK-2

IK-1.2

OK-1, OK-2

OK-4, OK-2
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Pa3nea 8. 14
ITepBoodGpa3nasn
¢pyHkuuun, ee
NnpuMeHeHHe
Tema 8.1 Copepxanne yaeOHOro Marepuana 2
ITepBooGpazHas 3aaya 0 BOCCTAHOBJICHWM 3aKOHA JBIKEHHUS IO H3BECTHOM 1
dynkumu. [pasmna ckopoctu. llonsatue HHTETPUPOBAHHS. O3HakomyIeHHE C OK-01, OK-02
HAXOSKICHNS MOHATHUEM MHTErpaia u rnepoodpasnoii mis Gpyakiun y= f (X).
Pemrenue 3amad Ha CBS3b NMEPBOOOPA3HON M €€ MPOU3BOJHOM,
NepBOOOPasHbIX BBIUHCIICHHE NTEPBOOOPA3HOMN AJis JaHHON (YHKIIHH. 1
Tabmuma  Gopmyn s HAXOXKIEHUS  TIEPBOOOPA3HBIX.
W3ydyenue mpaBuiia BEIYMCICHHSI IEPBOOOPA3HON
Tema 8.2 Coneprkanne y4eOHOro Marepuasia 2
[Tromans 3amaun, MPUBOASIIKE K MOHITUIO ONPEACIEHHOT0 UHTerpaa — 1
KPHBOJIMHEHHOI O BBIUMCJICHUHM IUIONIAJIA KPUBOJWHEHHOW Tpameruu, o
rpaneri. Dopmyra NIEPEMEIICHUH TOUKH. ) OK-03, OK-04
. [Tonstre ompenenéHHOTO HWHTErpana. | eoMeTpUyYecKud u
Hprotona — Jleitoauia .
(bu3nueckuil CMBICT ompeseneHHoro uHrerpamra. dopmyna 1
Herorona— JleitOuuia
Tewma 8.3 Copep:xanne yueOHOT0 MaTepuana 2
HCOHpeI[eJ'ICHHHﬁ u IlousTue HCOIIPCACICHHOTO HHTErpaia 1 OK-5, OK-2
OIIpE/IeNeHHBI Heomnpenenenuslii v onpeaeneHHbI HHTETPAIbI 1
WHTETPaIbI
Tema 8.4 Coneprxkanne y4eOHOro Marepuasia 2
IMoustue 06 ['eomeTpuyeckuii CMbICT OIIPEACICHHOTO UHTETpaja 1
OIIpeIeTEHHOM [Tonsitue V06 _ ONpEJICNCHHOM  MHTErpaje  Kak  ILIOIaz OK-4
HHTErpaye KaK KPUBOJIMHEWHOM Tpamerim 1
TJIOTIATT
KPUBOJIMHEHHOMN
Tpaneuuu
Tema 8.5 IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE coJep:KaHue 4
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OrnpenesieHHbIN

(coneprkaHue NPUKJIATHOTO MOTYJIS)

MHTErpal B KU3HH [Ipaktnueckoe 3ansTue Ne 46 I'eoMeTpru4eCKud CMBICI 1
OIIpEeJIeIEHHOT0 UHTErpaa.
[IpakTuueckoe 3ausatue Ne 47®opmyna Hetotona - JleiiOnuna. 1
[IpakTuueckoe 3anstue Ne48 Pemenue 3aja4 Ha MPUMEHEHUE 1 1K-1.2
MHTErpaja Jis BEIYUCICHUS (PU3MYECKUX BEIUYHH
[Ipaktrueckoe 3anstue Ne 49 Penienue 3a1a4 Ha MPUMEHECHHE 1 OK-3, OK-4
MHTErpasa Juis BBIYMCICHUS IUIoIaaei OK-2
Tewma 8.6 Copep:xanue yueOHOro MaTepuana 2
Peruenue 3amau. KonrposnbHast padora Ne7 2 [IK-1.2, OK-5
TTepBoobpasHas IlepBooOpazHas GyHKIMN. [TpaBuna HaXO0XJCHUs
dbyHKciy, ee nepBoooOpasHbix. Ee npumenenue.
pUMEHEHHE
Pa3nen 9. 14
CrenmeHH ¥ KOpHH.
Crenennasi pyHKIHA
Tema 9.1 Conepxanue yueOHOro MaTepuasa 4
Crenennas QyHKIUS, Ilonstue KOpH;I Nn-oM CTENEHW U3 JEHCTBUTENBHOIO YHUCIA. 1 OK-04, OK-05
ee CBOMCTBA ®ynxmun y = VX UX cBO¥CTBA U TpaduKH. 1 0OK-03
CBolicTBa KOPHS N-OM CTENEHU 1
ITpakTnueckoe 3anaTue Ne50 CBoiicTBa KOpHS n-0M CTENEHU 1
Tema 9.2 Coneprxkanne y4eOHOro MaTtepuasa 2
[Ipeobpa3oBanwe ITpeoOpa3oBanue UppaLlMOHATBHBIX BBIPaKEHHIH 1 OK-01, OK-02
BBIP@KEHHH ¢ KOPHAMH HpaKTI/I‘IGCKOVe 3anaTue Ne51 IlpeoOpazoBaHue BbIpaXXEHUH C 1
N-0if CTCICHI KOPHSIMH N-OW CTENEHU
Tema 9.3 Conepxanue yueOHOro MaTepuasa 2 OK-5, IIK-1.2
CBOJiCTBA CTEIEHH C [lonaTue cremneHu C JIOOBIM PALMOHAIBHBIM TOKa3aTENIEM. 1
Crenennsle QyHKIIUHU, UX CBOWCTBA U TpaduKu 1

palMOHAIIBHBIM U
NENCTBUTENbHBIM
OKa3aTelIIMHU
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Tema 9.4 Copep:xanue yueOGHOro MaTepuana 4 OK-4, OK-5,
Pemenue PaBHOCMIIBHOCTBH MppaLlMOHAIBHBIX YPABHEHUIN U HEPABEHCTB. 1 OK-6
MpPALOHATBHBIX MeTtosl ux peuienus. Perenne nppainoHaabHbIX ypaBHEHUI 1
ypaBHEHHH U 1 HEPAaBEHCTB
[IpakTuueckoe 3anstue Ne52 Pemnenre nppaliiOHaIbHBIX 1
HEPABEHCTB ypaBHeHHi
[IpakTuueckoe 3ansatue NeS3 Penenre nppaliiOHaIbHBIX 1
HEPABEHCTB
Tema 9.5 Copep:xanue yueOHOro MaTepuana 2
CTeneHy U KOpHH. Kontponbnas pabota No§ 2 OK-4
CrereHnnas QyHKLUS OHR@HGHGHHG CTETIEHHOMN Q)yIEKuHH. Hcnons3oBanue ee
CBOMCTB IIPU PELIEHUH YPaBHEHUN U HEPABEHCTB
Paznen 10. 13
Iloka3arenbHast
pysuxkumus
Tewma 10.1 Coneprxkanne y4eOHOro Marepuania 4
IToxazaTenpHas CreneHb C MPOU3BOJIBHBIM JIEHCTBUTENIBHBIM IOKa3aTeNeM. 1
byHKLM, ee cBoiicTBa Ornpenenenue noka3aTeabHON QYHKIIUH. 1 I1K-1.2, OK-01,
CaoiicTBa oka3aTeNbHON QYHKIIMH U e Tpaduk. 1 OK-03.
3HaKOMCTBO C Te€Opuel MPUMEHEHHUs CBOMCTB MOKa3aTelbHON
GyHKIUHM. 1
Tema 10.2 Conepxanue yueOHOro MaTepuasa 5
Pemenue [Ipaktuueckoe 3anstue Ne54 PemeHue nokazareibHbIX 1 OK-04, OK-05,
HOKA3aTeNLHLIX ypaBHEHUN METOJIOM YpaBHUBAHUS TTOKa3aTeleH. OK-02, OK-1
ypaBHEHHit 1 HpaKTqusxoe 3aHsTae NeS5 PemeHI/ie TOKa3aTeNbHEIX 1
YPaBHEHUI METOJIOM BBE/ICHUSI HOBOU IEPEMEHHOM.
HEpABCHCTB [IpaxkTrueckoe 3ansTue Ne 56 Penmenue nokas3aTesbHbIX 1
ypaBHEHUN (PYHKIHMOHATHHO-TPAQUIECKUM METOIOM.
[TpakTrueckoe 3anstue No57 Pemenre nokazaTeabHbIX 1
HEPaBEHCTB
[TpakTnueckoe 3ansatue Ne 58 Pemenre nokazaTenbHbIX 1
ypaBHEHUH U HEPABEHCTB
Tema 10.3 Conepxanue yueOHOro MaTepuasa 2
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CucreMsl Pemienue cucrem noka3arenbHbIX YPaBHEHHI 1
[IOKa3aTeIbHbBIX [Ipaktuueckoe 3anstue Ne 59 Cucrtembl oKa3aTeIbHBIX 1 OK-4, OK-5
ypaBHeHuit ypaBHEHUU
Tema 10.4 Copepxanne yaeOHOro MaTepuana 2
Penrenue 3amau. Kontposnbnas padota Ne9 2
IMokaszaTenbHas Pemenne moka3aTeNbHBIX YPaBHEHH METOAOM YpPaBHHBAHHS OK-6
byHKIHA MOKa3aTeJell W METOJIOM BBEJICHHS HOBOW TIEPEMEHHOM.
Pemenne nmokasareapHBIX HEPABEHCTB
Paznen 11. 23
Jlorapu¢gmsi.
Jlorapupmmuueckasi
pysuxkumus
Tema 11.1 Coneprkanne y4eOHOro Marepuasia 2
Jlorapudm yucna. Jlorapudm yncna. JlecATUUHBIN U HATYpalbHBIN Jorapudmsl, 1 OK-05, OK-04
JlecATUYHBINA U IHCIIo €
HATYPATEHEI [Tpaktrueckoe 3anstue Ne60 Haxoxxnenue norapudpma qrciia 1
Jorapu@msl, YUCIIO €
Tema 11.2 Copep:xanne yueOHOTo MaTepuana 4
Caoiictpa norapudmos. | CBoicTBa goraprumos. 1
Orneparus [Ipumenenue cBOICTB norapudma 1 OK-01, OK-5
norapudMHpOBAHHS Omneparust sorapuMUpOBaHUSI. ) 1 OK-03, OK-04,
ITpaktuueckoe 3anarue Ne61 JlorapudmupoBanue BeIpaskeHUN 1
Tema 11.3 Conepxanue yueOHOro MaTepuasa 3
Jlorapumuueckas Jlorapudmuueckast GyHKIUS U €€ TpaPuk 1
dyHKLWS, €€ cBoiicTBa CaoiicTBa norapudmudeckoit GyHKIUN 1
[Ipakthdeckoe  3aHaTHe Ne62  IlpuMeHeHWE — CBOMCTB 1 OK-4, OK-5
sorapupmMuuecKor QyHKINH
Tema 11.4 Coneprxanne y4eOHOT0 MaTepuasa 6
Pemenue [TonsiTHe norapudMUUECKOrO ypaBHEHHUS. 1 OKA4. OK-5
JIorapu(pMHIECKIX Onepanys NOTEeHIUPOBAHHUS. 1 ’ '
ypaBHEHHI Tpu OCHOBHBIX MeTOJAa  pelieHus  JorapupMuuecKux 1 OK-6, OK-3

YPAaBHEHUN:
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HEPABEHCTB byHKIIMOHAIbHO-TpaUYECKU, METOJl  MOTEHIUPOBAHUS,
METO/ BBEJICHUSI HOBOM IIEPEMEHHOM.
[IpakTrueckoe 3anstue Ne63 Pemenue orapuMudecKux 1
YpaBHEHUH
JlorapudMuueckre HepaBeHCTBA 1
[TpakTuyeckoe 3anstue Ne64 Pemenue gorapupmMuuecKux 1
HEPaBEHCTB
Tema 11.5 Copep:xanue yueOHOro MaTepuana 2
CHCTEMBI AJITOPUTM PELIEHUS CUCTEMBI YPABHEHHUI. 1 OK-5
Jorapu(MUIECKIX PaBHOCUIIBHOCTB JTIOrapu(pMUUECKIX YpaBHEHUN 1 HEPABEHCTB 1
ypaBHEHU I
Tema 11.6 IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue 4
.HOl"apI/I(bMLI B [Ipupoae (conepma}me NMPUKJIATHOTO MOI[y.]IH)
1 TEXHMKE [IpakTryeckoe 3anstue Ne65 Ilpumenenue porapudpma 1
[IpakTuueckoe 3anarue Ne 66 Jlorapudmsl B mpupoae 1
I[Ipaktraeckoe 3anstue Ne 67 JlorapuMbl TEXHHUKE 1 [K-1.2,  OK-2,
[TpakTruyeckoe 3ansatue Ne 68 Jlorapupmudeckas cnupaib B 1 OK-6,
MIPUPOJIE U €€ MaTeMaTUYeCKHe CBONCTBA
OK-7
Tema 11.7 Coneprxkanne y4eOHOro Marepuasia 2
Penrenue 3amau. KonTponbnas padora Nel0 2
JlorapumsL. Jlorapudmuueckas (byHKHE/IS{. Pemrenne  mpocreimmx
Torapudmuueckas norapuMUYECKUX ypaBHEHUN
q)yHKHH;{ OK-5
Paszpnen 12. 9
MHo:xkecTBa. OK-01, OK-02,
DJIeMeHThI TeOpHH OK-03, OK-04,
rpagos OK-05, OK-07
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Tema 12.1 Copep:xanue yueOGHOro MaTepuana 2
MHOKecTBa Ilonsitne MmHOkecTBa. IToAMHOKECTBO. 1 OK-5, OK-6
Onepanuu ¢ MHOXECTBaAMH 1
Tema 12.2 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue 2
Onepauui ¢ (coneprkaHue NPUKJIATHOTO MOTYJIS)
MHOKECTBAMI [MpakTuueckoe 3anarue Ne 69 Onepamnuu ¢ MHOKECTBAMHU. 1 IIK-1.2, OK-4,
[IpakTrueckoe 3anstue No70 Penenve npukiagHbIX 3a1a4 1 OK-3
Tema 12.3 Copepxanne yaeOHOro MaTepuana 3
I'pads [Tonstue rpada. CBsi3HbIi rpad 1
HepeBo, uukn 1 OK-4, OK-6,
ITpaktuueckoe 3anarue Ne71 I'pad Ha mmockocTn 1 ’
Tema 12.4 Copep:xanue yueOHOro MaTepuana 2 IIK-1.2
Perenue 3a1ad. Kontponbnas padora Nell 2 OK-5
Mruoskectsa, [padbl 1 Onepanuu ¢ MHOKecTBaMu. OnUcaHKe pealbHbIX CUTYAllUid ¢
HX IPHMCHEHHE MTOMOIIIBI0 MHOXKECTB. [IprMenenue rpadoB K perieHHIo 3a1a4
Pa3znen 13. DieMeHTDI 25
KOMOHMHATOPHKH,
CTATUCTHUKH M TEOPUH
BEPOATHOCTEH
Tema 13.1 Copep:xanne yueOHOT0 MaTepuana 4
OCHOBHbIE MOHATHS IloHsITHE KOMOMHATOPHKH. 1 OK-5, OK-1,
KOMOHHATOPHKH [lepectaHOBKH, pa3MeIlIeHUs, COUYETAHHUS. 1 OK-2, TIK-1.2
[IpaBuio ciokeHus ¥ IPABWIIO YMHOKEHHS. 1
Perenrie KOMOMHATOPHBIX 3a/1a4 1
Tema 13.2 Coneprxkanne y4eOHOro Marepuasia 4
Co0bITHE, BEPOATHOCT CoBMECTHBIE M HECOBMECTHBIE COOBITHSL. 1
e o o p—— Teopembl 0 BEpOSITHOCTH CyMMBI COOBITHIA. 1 OK-5, OK-4
YMHOYKCHHE YcnoBHas BEpOSTHOCTh. 3aBUCHMbIE U HE3aBUCUMBIE COOBITHSI. 1
. Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITUI 1
BEPOSTHOCTEH
Tema 13.3 IIpodeccuonanbHO-OpMEeHTHPOBAHHOE cojiep;KaHue 4

(copepxaHue NPUKJIATHOTO MOAYJIA)
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BeposiTHOCTE B IIpakTnueckoe 3anatue Ne72 OTHOCHTEIBHAS YaCTOTA 1
po(heCCHOHATBHBIX cOObITHS, 1
3aauax [IpakTnueckoe 3anstue Ne 73 CBOMCTBO YCTOWYUBOCTH. 1
[IpakTnueckoe 3anatue Ne74 CratucTudeckoe onpezeneHue
BEPOSITHOCTH. 1
ITpaktruyeckoe 3anstue Ne75 OueHka BEpOSITHOCTH COOBITUS
Tema 13.4 Copep:xanue yueOHOro MaTepuana 3
JluckpeTHas ciydainas Buppel cityyaliHbIX BEJTMYUH. 1
BeJIMUMHA, 3aKOH €€ OnpeneneHre JTUCKPETHOM ClydallHOM BEJIMYMHBI. 3aKOH 1
pacTpeseeHus pacnpesenieHuss JUCKPETHOM ciydailHOM BenuuuHbl. Ee
YHCIIOBBIE XapaKTEPUCTUKHU
[IpakTuueckoe 3anarue Ne76 OnpenenceHue YUCIOBbIX
XapaKTEPUCTUK JUCKPETHOU CIIy4YallHON BEJIMYHUHBI 1
Tema 13.5 Coneprxkanue yueOHOro Marepuasia 4
3anaun [TonsiTHE MaTeMaTHYECKON CTATUCTUKH 1
MAaTEMATHIECKOR Baprnannonnsii  psa.  IloiMron d4actor W rucrorpamma. 1
CTATHCTHKI CraTtucTuueckue  XapakTEpUCTUKH  psila  HaOII0JaeMbIX 1
JAHHBIX
IIpakTnueckoe 3ansatue Ne77 OnpenencHue CTaTUCTHUYECKHUX 1
XapaKTEPUCTHK
Tema 13.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE cojep KaHue 4
CocraBnenue Tabmui n | (ColepiKaHue MPUKIATHOI0 MO/TYJIs)
JarpaMM Ha IpaKTHKe [IpakTuueckoe 3anarue Ne 78 [lepBuunas odpadboTka 1
CTaTUCTUYECKUX JAHHBIX.
[Tpaktuueckoe 3anstue Ne 79 I'paduueckoe mpencTaBiieHHUe 1
CTaTUCTUYECKUX JaHHBIX.
[TpakTrueckoe 3anstue Ne 80 Haxoxenue cpeaHux 1
XapaKTePUCTHK HAOIIOJaeMbIX TaHHBIX
[Tpaktuueckoe 3anstue Ne 81 CocraBieHue Tabauil u 1
uarpamm
Tewma 13.7 Coneprxanne y4eOHOTo MaTepuasa 2
Perrenue 3aad. KonTponbnas padota Nel2 2
S IeMEHTEL OnemeHThl KoMOUHAaTOpUKU. COOBITHE, BEPOSITHOCTH COOBITHSI.

[1K-1.2, OK-5,
OK-6, OK-3

OK-4, OK-5,
OK-1

[1K-1.2, OK-2,
OK-1, OK-4

[K-1.2,

OK-4, OK-5,
OK-1

OK-5
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KOMOMHaTOPHKH,
CTaTUCTUKU U TEOPUU

Crnoxenue u YMHOXXCHUEC BCpOfITHOCTGfI

BEPOSITHOCTEN
Paspnen 14. 20
YpaBHeHnus u
HEPaBEHCTBA
Tewma 14.1 Copepxanne yaeOHOro MaTepuana 3
PaBHOCHJIBHOCTD PaBHOCHIIBHOCTD ypaBHEHUW U HepaBeHCTB. OmpenencHusl. 1 OK-1, OK-2,
ypaBHEHH 1 OcHOBHBIE TEOPEMBI PABHOCUIIBHBIX IIEPEXOJAX B YPABHEHUAX 1 OK-5
HepaBeHcTB. O0mue 1 HCpaBCHCTBAX. .
OOure MeTo/bl pelIeHus] YpaBHEHHH: Mepexo OT PaBEHCTBa 1
METO/IbI PCIICHHA GyHKIMH K PpaBEHCTBY apryMEHTOB [UII MOHOTOHHBIX
GyHKUIMN, METOJT PAa3JIOKEHHsI HA MHOXKHTEIHN, METOJ] BBEICHUS
HOBOH IepeMEeHHOM, (YHKIIMOHATBHO-TPAPHIECKII METO]
Tema 14.2 Copep:xanue yueOHOro MaTepuana 2
I'padpuueckuii MeTon OO6mre MeTobl PEIICHHsS] HEPABEHCTB: MEPEXO0 OT CPABHEHUS 1
PeLIeHNs YpaBHEHHIA, 3Ha4eHUH (PYHKIUH K CpaBHEHHIO 3HAUYEHUI apryMEHTOB JUIS IK-1.2, OK-1,
HEPABEHCTR MOHOTOHHBIX (YHKIMI, METOJ MHTEPBAJIOB, (PYHKIIMOHAIBHO- OK-5
rpadu4ecKuii METOI. 1
I'padrueckuit MeTos perieHrs ypaBHEHUN U HEPAaBEHCTB
Tema 14.3 Conepxanue yueOHOro MaTepuasa 4
VpaBHeHHUs U Onpenenenne Mmonyis. PackpeiTe MOyl IO ONPEEIEHHUIO. 1
HEPaBEHCTBA ¢ [IpocTeiilne ypaBHEHHMsT M HEPABEHCTBA C  MOJIYJIEM. 1 OK-4. OK-5
MOy TeM [Ipumenenue PAaBHOCHIBHBIX  [IEPEXONOB B  ONPEETEHHBIX 1 OK-lj :
TUIAX YPaBHEHUH U HEPABEHCTB C MOAYJIEM
[IpakTnueckoe 3ansTue Ne82 VYpaBHEHUsS KW HEpaBEHCTBA C 1
MOJIyJIEM
Tema 14.4 Coneprxanne y4eOHOT0 MaTepuasa 4
yPaBHeHI/I;[ u 3HaKOMCTBO C napameTpom. 1
HEPaBEHCTBA ¢ HpOCTeI‘:'Iume YpaBHEHUS € TapaMeETPOM 1 OK-2, OK-4
napameTpamu [Tpocreiine HEpaBeHCTBA ¢ TApaMETPOM 1
[Ipaktnueckoe 3aHATHEe Ne@3 VYpaBHEHHMs W HEpPaBEHCTBA C 1

napameTpamu
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Tema 14.5 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue 5
CocCTaBlIeHHE U (conep:kaHue MPUKJIATHOTO MOIYJISA)
peleHue [IpakTuueckue 3ansatue Ne 84 PelieHre TEKCTOBBIX 331;[311 1 TK-1.2, OK-1,
IPOGhECCHOHATHHBIX po(hecCHOHATLHOTO COICPKAHMS € OMOLIBIO JIMHEHHEIX 1 OK-2, OK-3,
JPOOHBIX pallMOHATIbHBIX YPaBHEHUIH OK-4
3ajiad ¢ HOUMOIHHO [Ipaktuueckue 3ansitue Ne 85 PemieHue TEKCTOBBIX 3ajad 1
ypaBHCHIH 1po(ecCHOHATBEHOTO COAEPKAHMS C TOMOLIBIO MOKA3aTEIbHBIX
YpaBHEHUM.
[IpakTrueckue 3ansatue Ne 86 PelieHre TEKCTOBBIX 3a7a4 1
po(hecCHOHATTEHOTO COACPKAHUSI C TIOMOIIBIO
Jorapu(MUYECKUX ypaBHEHUI
[Ipaktuueckue 3ansatre No§7 PelreHue TEeKCTOBBIX 3a/1a4 1
po(hecCHOHABHOTO COAECPKAHUSI C TOMOIIBIO TPOCTEHIIINX
YPAaBHEHUN C MOAYJIEM
[TpakTuueckue 3ansatue Ne 88 PemieHne TeKCTOBBIX 3a/1a4 1
po(eCcCHOHATEHOTO COACPKAHMSI C TIOMOIIBIO TPOCTEHIINX
ypaBHEHUH C mapaMeTpoM
Tema 14.6 Conepxanue yueOHOro MaTepuasa 2
Pemienue 3a1a4. [Tpaktrueckoe 3anstue Ne89 OO6IIME METOIBI pEIICHUS 1 OK-4, OK-5
VYpaBHeHHS U YpaBHEHHH.
HEPABEHCTBA [IpakTuueckoe 3anarue Ne 90 YpaBHeHUs 1 HEpaBEHCTBA C 1
MOJYJIEM U C apaMeTpaMu
IIpomexyTouHas arrecTaums (IK3aMeH) 18
Bcero: 290
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3. YciaoBus peaju3anuu NporpaMmMbl 0011e00pa3oBaTeIbHOM JUCHUIIINHbI
«MaTemMaTHKa»

3.1. TpeGoBanusi K MHHMMAJBHOMY MAaTePHATbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jna peanuzauuu pabouedt mporpammbl  yueOHOW aucuuiuinHsl OV J[.m.04
«MaremaTuka» B TEXHHKyME€ HMeeTcsl Yy4eOHbIi kabunHeT «MaTemMaTHKa.
[Tomemienue KaOuHeTa COOTBETCTBYET TpeOOBaHUSIM CanutapHo-
ANUAEMUOJIOTHYECKUX TMpaBuil W HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAIIICHO TUIIOBBIM 000PYJOBaHHEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHHSIX, B TOM
qyCclie CIEUUAIU3UPOBAHHOM yuyeOHOW MeOenpl0 M CpelICTBaMU  OOYy4YeHMs,
JOCTaTOYHBIMHU JUISI BHITIOJIHEHUS TPEOOBAHUMN K YPOBHIO MTOJTOTOBKH 00YYarOIINXCS.

B coctaB yueOHO-METOIMYECKOTO M MaTepUalbHO-TEXHUYECKOTO O00ECIeUeHHUs
nporpaMmmbl yueoHou aucrurinabl OY [[.1m1.04. «KMaremaTuka) BXOJIST:

1. MHOro()yHKIMOHAJIbHBIN KOMILJIEKC IPENO1aBaTels;

2. METOJMYECKUE MaTepuaybl JUIsl JUCTAHIIMOHHOTO OO0y4YeHHs Ha OOJa4HOM

XpaHWINILIE (IPE3eHTA, KOHCIIEKThI, MaTEpPHUAaJIbl [10 TECTAM, BUACOYPOKH);

3. HarsAgHble MocoOus: KOMIUIEKThI U3 38 yueOHbIX Tabmuu, 11 ydeOHBIX
CTEH/IOB;

4. UIAaKTUYeCKWe MaTepualbl:  (3agaHWs JUIS  KOHTPOJIBHBIX  palor;
poeCCHOHAILHO OPUCHTUPOBAHHBIC 33/IaHUS; MaTEpHaibl IK3aMCHA)

5. nH(OpPMATMOHHO-KOMMYHUKAIIMOHHBIE CPEJICTBA;

6. PSKpaHHO-3BYKOBBIE TIOCOOUS;

7. KOMIUIEKT TEXHUYECKON JIOKyMEHTAallud, B TOM YHCJIE MacrnopTa Ha CpeacTBa
oOyueHus, THCTPYKIIMH 110 UX UCTIOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;
TEXHUUYECKUE CPEJICTBA OOyUCHUS:

- HGpCOHEU'IBHBIfI KOMIIBIOTCP C JIMICH3UMOHHBIM ITPOIPAMMHBIM O6CCHCHCHH€M;
- HHTCPpAKTHBHAA IOCKa

3.2. UndopMannoHHoe odecneyeHne o0yueHust
3.2.1 OcHOBHBbIE MIeYATHbIEC U3IAHUS
1. bammakoB M.M. Maremartuka: y9eOHUK TSI CTYNI. YUPEKISCHUU cper. mpod.
oOpazoBanus. — M., 2017.
2. bammakoB M.U. Maremaruka. 3amauynuk: yue0. mocoOue yist CTy .
yapexaeHuit cpef. mpod. oopazoBanus. — M., 2017.

3.2.2 OcHOBHBIE YJIEKTPOHHbIE U31aHUS

1. bawmaxos M. . Matemartuka. DIEeKTPOHHBIN y4e0.-METO/I. KOMIUIEKC s
CTY[l. yupexaeHuii cpea. npod. oopazoBanus. — M., 2018.

2. bamvakoe M.U. Marematuka. 3amayauk: y4yeO. mocoOue s  CTY/I.
yupexaeHuit cpen. npod. oobpazoBanus. — M., 2015.
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3.2.3 JIonoJTHUTEIbHbIe HCTOYHUKH

Artanacsn JI.C., byry3zos B.®., Kagomues C.b. u np. Matemaruka: anredpa u
Hayajla MaTeMaTH4ecKoro aHanuza. ['eomerpus. ['eomerpus (0a30BbIl U
yrayosieHHbi ypoBHH). 10—11 kmaccel. — M., 2017.

Konmoropos A.H., Abpamos A.M., Jynuunsia FO.I1. u qp. Anrebpa u Havana
aHaiams3a: Yueb. mg 10-11 k. - M., 2014.

I'puropres C.I'., UBonruna C.B. MaremaTuka : ydeOHUK JJiS CTyl. 0Opa3oBar.
yupexaeHuil cpell. npod. oopazosanus. — M., 2014.

boromonor H.B., Camoitneaxo I1.U. Matemartuka: yueonuk mis CI1O —M. :
Nz parensctBO FOpaiir, 2018

bammakos M.1. Marematuka. COopHHK 3a7a4 Npo(priIbHON HANTPaBIEHHOCTHU:
y4e0. mocodue It CTyl. yUpekJIeHu cpell. mpod. oopazoBanus. — M., 2013.
Mopakosuu A.I'., CemenoB II.B.; AnreOpa u Hauyajza MaTeMaTH4YECKOIO
aHanu3a, reometrpusa. 10-11  kjmaccel.  YueOHUK g yyamlmxcs
o0Opa3oBaTeNbHbIX Opranu3aiuii (0a30BbIi yPOBEHB).

Mopakosuu A.I'. u npyrue; 3agauyHuK I y4aluxcs 0Opa3oBaTeNbHBIX
opranu3zaiuii (6a30BbIil ypoBeHb). - M: MHuemo3una, 2018.

3.2.4 UuTepHeT-pecypchl H AJIEKTPOHHBIE KYPHAJbI

denepanbublil mopran «Poccuiickoe oopazoBanue»: http://www.edu.ru/
Ennnas woimekiust mudpoBeIX o0pa3oBatelbHBIX pecypcoB: http://school-
collection.edu.ru

http://www.bymath.net I'azeta «Matematuka» M3narensckoro noma «Ilepsoe
CEHTSIOpSD

Nudopmarmonnas cucrtema «EnnHoe OKHO TOCTYIA K 00pa3oBaTEIbHBIM
pecypcamy». - URL: http://window.edu.ru.

[ToBTopuM mMatematuky. - URL: http://www.mathteachers.narod.ru

Hayunas snekrponnas oubnunorexa (HOB): http://www.elibrary.ru
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4. KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM
AUCIHUANIMHBI
KouTposb U oneHka pe3ylbTaToB OCBOCHHS 0OIIc00pa30BaTEIbHON JTMCHUTLTUHBI
pacKpbIBAlOTCS  4Yepe3  JAUCIHUIUIMHAPHBIE  pe3yJibTaThl, HalpaBieHHbIE Ha
dbopmupoBaHre 00X W MPO(HECCHOHATBLHBIX KOMIETSHITI M0 pa3jeiaM U TeMaM
coJiep>kaHusl yueOHOro MaTepuaa.

Oomasi/npodeccuonanbHas Pasznen/Tema Tun oeHoYHBbIX
KOMIIETEHIHA MepOonpHUsITHS
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4 1.6 VYcrHblii onpoc
NpodeccHOHATBHOI 2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VH.poeKT
JEATEIIbHOCTU P3, Temst 3.1, 3.2, 3.3 Il-o/c, 3.4 Maremarnueckuii
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
TIPUMCHHTCIIEHO I-o/c, 4.8, 4.9, 4.10, 4.11 JMIKCTaHT
K Pa3JInYHBIM KOHTEKCTaM P 5, Tems 5.1, 5.2 WNuauBuyanbHas
IK-1.2 P 6, Tembi 6.1,6.2, 6.3, 6.4, 6.5, 6.6, caMOCTOATEIbHas
6.7 II-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pabota
P 7, Tems 7.1,7.2,7.3,7.4,7.5,7.6, Ipencrasnenne
7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, Pe3yIpTaTOB
7.12,7.13,7.14,7.15,7.16, 7.17 MPAKTHYECKUX paboT
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammTa TBOPYECKHX
P9, Temer 9.1,9.2,9.3,9.4,9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 Hccnenoparenbckas
P11, Temsr 11.1,11.2, 11.3 IT-o/c, pabora
11.4,11.5,11.6 -o/c, 11.7 Konrponbnas pabora
P12, Temsr 12.1,12.2,12.3,12.4 Brmonnenne
P 13, Tems 13.1, 13.2,13.3, 13.4, 13.5 | 9K3aMCHAaIHOHHBIX
IT-o/c, 13.6 3alaHuu
P 14, Temsr 14.1,14.2, 143, 14.4, 14.5
II-o/c, 14.6
OK 02. Ucnons30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPE/ICTBA 1.6 VYcrHbIi onpoc
MOMCKa, aHAIN3a U IZ) g’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
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MHTEpIpeTauu
uHpOpMaLnH, 1
nH(POPMAaLOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccHoHaIbHON
IEATeLHOCTH
I1K-1.2

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

P4, Temr1 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, Temn1 6.1, 6.2,6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

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

KonTposabnas padora

Beinonnenue
P 10, Tems 10.1, 10.2, 10.3, 10.4
IK3aMEHAIIMOHHBIX
P11, Temst 11.1,11.2, 11.3 [T-o/c, .
3a7aHuit
11.4,11.5,11.6 IT-o/c, 11.7 " .
H/IMBUTyaTbHBINA
P12, Temst 12.1, 12.2,12.3, 12.4
IPOEKT
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 "
CCIIeIOBATEIbCKAsI
IT-o/c, 13.6
pabora
P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 03. [lnanupoBath 1 P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
peanm3osbiBath cobcTBenHOe | 1.6 YcrHbIi onpoc
npodeccrHoHaIbHOE U P 2, Temni 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremarnueckuit
JMYHOCTHOE Pa3BUTHE, 1232 Temtr 3.1.3.2. 3.3 Tl-o/c. 3.4 JMKTaHT
TpEANPHHUMATCIIBCKYIO P4 Temwi 4.1, 4.2, 43, 4.4, 4.5, 46,47 | Anmsniyansas
NEATETLHOCTD B IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOSITENIbHAs
npodeccuonanbHOi chepe, PS5, Temsr 5.1, 5.2 pabora
WCTIOJIB30BaTh 3HAHUS 110 P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | TIpencrasienue
(uHaHCOBON TPaMOTHOCTH B IT-0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 pE3yJIbTaTOB

PAa3JIMYIHBIX ) KU3HCHHBIX

CUTYyaLUsAX
I1K-1.2

P7,Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

NPaKTHYECKUX PadOT
3amuTa TBOPYECKUX
pabor

KonTponbHas padora

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

P 11, TeMmsr 11.1, 11.2, 11.3 H-O/C, 11.4, AK3aMEHAIlMOHHBIX

11.5, 11.6 IT-o/c, 11.7 3a1aHMi

P12, Temsr 12.1,12.2,12.3,12.4

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

TM-o/c, 13.6 HccnenoBarennckas

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5 padota

I1-o/c, 14.6
OK 04. DddexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/ICHCTBOBATh U 1.6 VYcrHbIi onpoc
paboTaTh B KOJUICKTHBE H g gﬂ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
KOMarae P 3, Temsi 3.1, 3.2, 3.3 I-o/c, 3.4 AMICTaT
IIK-1.2 P4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VBAMBUAyaNbHAT

CaMOCTOSTEIbHAS

I1-o/c, 4.8, 4.9, 4.10, 4.11

49




PS5, Temer 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 IT-o/c, 6.11
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 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, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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, 144, 14.5
IT-o/c, 14.6

pabota
IIpencrasinenue
pe3yabTaToB
IPAKTUYECKUX paboT
3amura TBOPUECKUX
pabor
HccnenoBatenbckas
paborta

KonTposabnas padora
Brmonaenune
9K3aMCHAI[MOHHBIX
3aJIaHUN

OK 05. Ocy1iecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIWIO Ha
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOIO
KOHTEKCTa

[IK-1.2

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

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

P4, Temnr 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, Temrr 5.1, 5.2

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

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

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

P4, Temnr 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

PS5, Temrr 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 IT-0/c, 6.11

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 Il-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
P9, Temrr 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, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 [T-o/c, 11.7

TecTtupoBanue
VYeTHbII onpoc

Maremarnueckuii
JIUKTAHT

NunuBunyanbHas
CaMOCTOSITeIbHAS
paborta

[IpencraBnenue
pE3yJIbTaTOB
NPaKTUYECKUX paboT

3aiuTa TBOPUECKUX
pabort

KonTponbnas pabora

Brimonnenue
9K3aMeHaIIMOHHBIX
3aJaHuM
HccnenoBarennckas
paborta
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P 12, Temsr 12.1,12.2, 12.3

P 13, Tems 13.1, 13.2, 13.3, 13.4, 135
II-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6

OK 06. ITposiBisTH
IpaxaaHCKO-
MaTPUOTHYECKYIO MTO3ULHUIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE MMOBEJCHHE Ha
OCHOBE TPaJUITMOHHBIX
00IICUeTOBEYECKUX
LIEHHOCTEH, B TOM YHCJIE C

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
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 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

TectupoBanue

VYeTHBI onpoc
Maremaruueckuit
JUKTaHT
WnouBunyansHas
caMmocTosTelbHas paboTa
IIpencraBnenue
pE3yIBTaTOB
NPaKkTUYECKUX PadoT
3amuTa TBOPUECKUX

Y4ETOM rapMOHHU3ALIUN [-o/c, 14.6 pabot
MEKHAIIMOHABHBIX KonTponbHas pabora
. Brimonnenue
OTHOLICHNH OK3aMCHAIITMOHHBIX
IK-1.2 3a/1aHuH
OK 07. CopnelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 YcrHblil onpoc
CpeJibl, PECYPCOCOEPEKEHHIO, g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremarnueckuii
MPUMEHATS 3HAHNA 00 P 3, Temnt 3.1, 3.2, 3.3 I1-0/c, 3.4 AMICTART
M3MCHCHHH KiMMata, P4, Tempi 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | ViBAuBALyabHas
MIPUHIIMIIBI OEPEKITMBOTO M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNIbHAS
IpOU3BOACTBA, 3PpPekTuBHO | P 5, Temsr 5.1, 5.2 paboTta
JIECTBOBATH B P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | TIpencraBienue
Ype3BbIYAIHBIX CUTYaIHIX I-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pe3yJbTaToB

I1K-1.2

P7 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/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, Tems1 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-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temnr 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, 14.2, 14.3, 144, 14.5
I1-o/c, 14.6

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

KonTtponbHas padora

Brimonnenue
9K3aMeHaIIMOHHBIX
3aJaHuN
Hccnenosarennckas
pabora
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