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1. TACIIOPT PABOYEM NPOT'PAMMBI YYEFHOI'O ITPEJIMETA
OVYIL.07 MATEMATHUKA
1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl
Pa6ouas mporpamma yue6Horo npeamera OYI1.07 MaTtemaTuka SBISI€TCS 4YacThIO MIPOTrpaMMBbl CPETHETO
(monHoOT0) 061Iero oopazoBanus o cnenuansHocT CIIO 23.02.08 CTpouTensCcTBO KeENNe3HBIX A0POT,
IyTh U ITyTE€BOE XO3SIMCTBO.

Pabouas mporpamma OVIL.07 MaTtemaTtuka MOKET OBITh HCIOJIB30BaHA B NPOQECCHOHATBHON
IOJIrOTOBKE, IEPENOJAr0TOBKE U MOBBILICHUN KBAIU(UKALUU pabodux Mo npodeccusim:

14668 MounTep nyTu;

18401 Curnanucr.

1.2.  Mecrto yueoHoro npeamera B ctpykrype OIIOII-TIIICC3:

B yue6npix mnanax OITOI-IIICC3 yuebnsiii npeamer OYIL.07 MaremaTHka BXOAUT B COCTaB
o0mux o00Ie00pa3oBaTEebHBIX YUEOHBIX MPEAMETOB, (GOPMHUPYEMBIX M3 00s3aTEIbHBIX MPEIMETHBIX
obmnacteit ®I'OC cpennero obmero obpazoBanus, it crnenuanbHocteil CIIO. C yuérom mpoduis
OCBaMBaeMOH CIEUAIBHOCTH (TEXHUUYECKUI) NaHHBIN MpeIMeT u3ydaeTcs yrilyOJeHHO, peanu3yeTcs Ha
1 xypce.

1.3. IlnaHupyemble pe3y/bTaThl OCBOCHHUSI Y4eOHOI0 NpeiMeTa:

1.3.1 Iens yueObHOTO TIpeaMeTa — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS yU4eOHOTO MpeIMeTa.

Pabouas nporpaMMa OpHeHTUPOBaHA Ha TIOCTUIKEHUE CISAYIOIUX LIEeH:

- (hopMUpOBaHHE IEHTPAIBHBIX MAaTEMAaTUYECKUX IMOHATUH (YHCIIO, BEIMYMHA, TEOMETPUYECKast
¢burypa, nepeMeHHasi, BEpOSITHOCTb, (YHKIIHSA), 00ECIIEUNBAIOLINX IPEEMCTBEHHOCTh U NEPCIEKTUBHOCTD
MaTEeMaTHIECKOTo 00pa3oBaHus 00yJarOIINXCS;

- MojBeJeHHE OOy4yarolMXCsl Ha JOCTYIIHOM JUIl HHUX YPOBHE K OCO3HAaHHMIO B3aUMOCBS3U
MaTeMaTHKd ¥ OKPYXKAIOIIero MHUpa, IOHMMAaHME MAaTeMAaTUKA KaK 4YacTH OOWeH KyJIbTYphI
YeJI0BEYECTBA;

- pa3BHTHE WHTEIUICKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydYaromIuxcsi, MO3HABATEIbHOM
aKTUBHOCTH, MCCIIEJIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBILIUICHUs, MHTEpeca K M3YYCHHUIO
MaTEeMaTHKH;

- (opmupoBaHue (QYHKIHMOHAJIBHOM MaTeMaTHUeCKOW TIpaMOTHOCTU: YMEHHUS pPAaclo3HaBaTh
MaTeMaTHYECKUE aCIEKThl B PEAbHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YYEHHH OPYTUX TUCIHILIHH,
MPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (pOopMyTupoBaTh X Ha S3bIKE MAaTEMaTHKH U CO3/1aBaTh
MaTeMaTHYeCKHUe MOJEIH, MIPUMEHITh OCBOCHHBIM MaTeMaTHYeCKU ammapatr il pemIeHHs MPaKTUKO-
OPMEHTUPOBAHHBIX 3a/a4, 33/a4 NpOPecCUOHATBHON JeATeNbHOCTH, UHTEPIPETUPOBATh U OLICHUBAThH
MIOJTyYCHHBIE PE3YIIbTATHI.

1.3.2. Ilnanupyemsble pe3yabTaThl OCBOSHHS Y4eOHOT 0 MpeaMeTa;

Oco0oe 3HaueHue y4eOHBIM mnpeaMer uMeeT MNpu (GOPMUPOBAHWM W PA3BUTUU OOLIUX H
po¢eCcCHOHATLHBIX KOMIETEHIUH.

Koa u IInanupyemMsble pe3yJabTaThl OCBOCHHA Y4e0OHOI0 NMpeaMeTa
HAaHMeHOBaHUe
¢popmupyembix Oo0mme JucuunimHapHbie
KOMIIeTeHIM i
OK 01. Beibupats — TOTOBHOCTb K Tpyay, oco3Hanue | IIPOI. Bnanenue METOJAMHU
CIOCOOBI pelIeHHs] | LIEHHOCTU MacTepCTBa, TPYI0II00UE; JI0Ka3aTeNbCTB, aIropuTMaMu
3a1a4y — TOTOBHOCTb K aKTUBHOM | pellIeHus 3az1ay; YMEHHE
npoecCHOHANBHON | JeSTeIbHOCTH  TEXHOJOTHYeCKOW U | (GOopMyIupoBaTh ornpezeneHus,
JESATEIBHOCTH COLIMAJIbHOU HaIpPaBJIEHHOCTH, | aKCHOMBI U TEOPEMBI, NMPUMEHATh HX,
MPUMEHUTEIBHO K CIIOCOOHOCTh WHUIMUPOBATh, | TMPOBOJIUTH JI0Ka3aTeJbHbIE
pa3IMYHbIM IUIAHUPOBATh " CaMOCTOSITENIBHO | PacCyXJIEHHUS B XOJI€ PELICHUs 3a/1ay;
KOHTEKCTaM BBINIOJIHATH TAKYIO JIESITETbHOCTD; [1PG2. Ymenue OIIEPHUPOBATH
— UHTEepeC K pa3IUuHbIM cdepaMm | MOHATUAMU: CTETIEHb YUCIA, JoTapudm
poecCHOHANLHOM e TeIbHOCTH, YHCIIa; yMEHHE BBITNIOJIHATh
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OsBaanenue YHUBEPCAJIbHBIMHA
Y4eOHbIMU NO3HABATEJILHBIMHU
JAeHCTBUSIMU:

a) 6a30BbIC JOTMYECKUE CHCTBHSL:

— CaMOCTOSITEJIbHO (OPMYIUPOBATH U
aKTYyaJIU3UPOBATh npoOiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

—  yCTaHaBIMBaTh  CYIICCTBEHHBIH
HpI/I3HaK NN OCHOBaHUA JUUIA
CpaBHEHHS, KiaccuuKanuu u
000011IeHH S ;

— OIpeneNsaTh Leau JIeATeNbHOCTH,
3a/aBaTh NapaMeTpbl U KPUTEPUU HX

JOCTHIKCHHA,

— BBISABJIATH 3aKOHOMCPHOCTHU n
IIPOTHUBOPECUHUA B  paCcCMaTpUBaACMBIX
SABJICHUAX,

— BHOCHUTD KOPPCKTHUBLI B
JACATCIIBHOCTD, O CHUBATH
COOTBCTCTBUC pPE3yJIbTAaTOB OeIsM,
OLICHUBATh PUCKHU HOCJIGI[CTBI/Iﬁ
JACATCIIbHOCTH,

— Ppa3BUBATb KPCAaTUBHOC MBIIIJICHUC
IIpu pCIICHNUH ) KU3HCHHBIX HpO6J'I€M

0) 6a3oBBIC HCCIICIOBATEIILCKHE
NEeNCTBUL:
—  BJIAJETh  HABBIKAMH  y4eOHO—

UCCIICIOBATEILCKOW U MPOEKTHOU
NeSITeIbHOCTH, HABBIKAMH Pa3pelIeHUs
npo0Jem;

— BBIBJIATH MPHUYMHHO—CIIECJICTBEHHBIC
CB3M MW aKTyaJlM3MpoBaTh 3ajauy,
BBIJIBUTATh THUIIOTE3y €€ pelICHus,
HaXO/IUTh apryMEHThI ISt
JI0OKa3aTelIbcTBA CBOUX YTBEPXKIACHUM,
3aJaBaTh [apaMeTpbl U  KPUTEPUHU
peleHus;

— aHAJIM3MPOBaTh MOJYYEHHBIE B XOj€
peteHus 3a7auu pe3yIbTaTHI,
KPUTUYECKH OLIEHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSIX;

—yMeTh  TEPEHOCHUTh  3HaHUS B
MO3HABATENIbHYI0 U MPAKTHYECKYIO
00J1aCTH KU3HEAEATEILHOCTH;

— YMETb HWHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00J1acTeill;

— BBIJBUTaTh HOBBIE HJIEH, INpeJylaraTb
OpPUTHHAIBHBIC TOMXOABI M pEIICHUS,

CIOCOOHOCTHP WX HCIOJB30BAHUA B
O3HaBaTEILHOU " COLIUAIbHON
MIPAKTUKE

3HAYEHUI u
BBIPQXXEHHUN  CO
aorapupmMamu,
JIpOOHO-

BBIYHCIICHHE
npeoOpa3oBaHus
CTETMEeHAMU u
npeoOpa3oBaHus
palMOHAIBHBIX BBIPAKEHUI;

I1PG3. Ymenue ONepUpPOBATH
MOHSITHSIMH: panroHalbHbIE,
UppalMOHAIIbHBIE, noka3aTelbHbIe,
CTEIEHHBIE, norapudMudecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS W
HEPaBEHCTBA, UX CUCTEMBI,

I1PGS. Ymenue ONepUpPOBaATH
MOHITHSIMH: pallMOHATbHAS (DYHKIIUSA,
nokasarenbHass (yHKUUS, CTerneHHas

byHKuus, norapupmMuuecKas
byHKLHSA, TPUTOHOMETPHUUECKHUE
byHKIIH, oOparHble GbyHKINNT;

YMEHUE CTPOUTh I'paUKU M3y4EHHBIX
(GyHKIMH, UCIIONIBb30BaTh IpadUKU pU
U3Y4YEHHUHU MPOLIECCOB U 3aBUCUMOCTEH,
IpU peuleHuH 3aJad U3  JIPYrux
yuyeOHbIX HpPEIMETOB M 3agady U3
peanbHOU KU3HU; BBIpaXaTb
dopMynaMu  3aBHUCHUMOCTU  MEXIY
BEJIMYUHAMU;

[1P66. VYmeHuwe pemarb TEKCTOBBIC
3aJla4M pa3HbIX TUIIOB (B TOM YHCIIE Ha
IPOLEHTHl, JOIM W  4YacTH, Ha
JIBUJKECHHUE, pabory, CTOMMOCTH
TOBapoOB M YCIyT, HaJOTH, 3alayd U3
o0nacTu ympaBi€HHUs] JHMYHBIMH U
ceMeWHBIMU (UHAHCAMH); COCTABIISATh
BBIPQXCHUS, YPaBHEHHUS, HEPaBEHCTBA
U HUX CUCTEMBI IO YCIIOBHIO 3aJayd,
HCCIIEN0BATh IOJYYEHHOE PELICHUE H

OLICHMBATh IPaBJON0I00HOCTh
pE3yIIbTaTOB;

I1P69. YMenue OIIEpUPOBATh
MOHSTHUSIMHU: TOYKa, npsimas,
IIJIOCKOCTB, IIPOCTPAHCTBO,
JIBYI'PaHHBIA YIOJl, CKpPELIMBAIOIIHECS
IpsIMBIE, [apaJuIeIbHOCTD U
NEpNEeHIUKYIAPHOCTh  OPSIMBIX U

IIJIOCKOCTEM, Yrojl MEXIy NpsIMbIMY,
Yroa MeXAy NPSAMONW M IUIOCKOCTBIO,
yroma MEXKIY IIJIOCKOCTSIMHU,
paccTostHUE OT TOYKH JO IUTOCKOCTH,
paccTostHue MEXIY IPSIMBIMU,
pPacCTOSIHUE  MEXJY  IUIOCKOCTSIMU;
YMEHHUE HCIOJIb30BaTh IIPU PELICHUHU
3aja4 U3ydeHHbIe (DAKTBl U TEOPEMBI
IUIAHUMETPUM; YMEHUE OLIEHUBATh




pasMepbl  OOBEKTOB  OKPYXKAIOILETro
MUDA;

[1P610. Ymenue OMepUpoOBaTh
MOHATUSIMH: MHOTOTPaHHUK, CEYCHUE
MHOTOT'paHHHKA, KyO,

napajuiejenunes,, npusma, nupamuiaa,
durypa u MOBEPXHOCTb BpAIICHUS,
HWIMHIP, KOHYC, 1Iap, cdepa, ceueHus

¢burypel  BpaieHwus, IJIOCKOCTB,
Kacaromasicss  cepel,  IHIHHIPA,
KOHyCa,  IUIOIAJAb  IOBEPXHOCTH
TUPaMUJIBI, TIPU3MBI, KOHYCa,
MWIMHIPA, TUIOmanas chepsl, 00beM
KyOa, MPSIMOYTOJIBHOTO
napajiesenunesa, HpaMU/IbI,

OpU3MBIL, LWIMHIpA, KOHYyca, IIapa;
YMEHHE U300paKaTh MHOTOTPAHHHUKY H
MOBEPXHOCTU BpAIICHUS, UX CEUCHUs
OT PYKH, C TIOMOIIBIO YEPTEKHBIX

MHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHHE  paclO3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBatb MIPaBUIIHLHBIE
MHOI'OI'paHHMKH;

[1P611 YmMenue ONEpUPOBATH
HOHATUSMHU: JIBYDKEHHE B
POCTPAHCTBE, MOJ00HBIE (UTYPHI B
IIPOCTPAHCTBE; UCII0JIb30BaTh

OTHOULIEHUE IUIOIAJEH MOBEPXHOCTEMN
u 00beMOB TMOMOOHBIX (QUIYp TMpHU
pelIeHUH 3a/1a4;

I1P612. YMenue BBIYUCIATH
TCOMETPUUYCCKUE BEIMYUHBI (JTHHA,
yroi, IUIOMIab, OOBEM, IUJIOLIA/b
MMOBEPXHOCTH), UCTIOIB3YS] H3YYCHHBIC
(bOpMyITBI U METO/TBI;

[1P613. YMenne OTIepUpPOBATH
MOHATUSIMH: TPSIMOYTOJIbHAs CHCTEMa
KOOpIWHAT,  KOOPJAWHATHI  TOYKH,
BEKTOD, KOOPIUHATHI BEKTOPA,
CKJIIPHOE TPOU3BEACHUE, YTOJl MEXKIY
BEKTOPaMH, cyMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa Ha YHUCIIO;
HAaXOJUTh C TIOMOIIBID W3YUYEHHBIX
dbopMynT  KOOpIMWHATBHI  CEPEIUHBI
OTpe3Ka, pPacCTOSHUE MEXAYy JBYMS
TOYKAMH;

I1P614. Ymenue BBIOMpATh
MOJIXOMSIINNA W3YyYEHHBIM METOHA JJIst
pelieHus 3a/1a4w, pacro3HaBaTh
MaTeMaTH4eCKue (dakThbI u
MaTeMaTHYeCKHE MOJIENIH B IPUPOTHBIX




n 06H.[€CTB€HHI>IX SIBJICHHUAX, B

HCKYCCTBE; yMEHHE MIPUBOIUTH
MpPUMEPbl MaTEMaTUYECKHX OTKPBITHI
poccuiickon u MHPOBOM
MaTE€MaTHYECKOU HAyKU
OK 02. B o0gactu uenHoctu HayuHoro | [1P64. YMenue OTIEpUPOBATH
Hcnonb3oBath MO3HAHMSA: HOHATUAMM:  (QYHKLHUSA, HENpepbIBHAS
COBPEMEHHBIE —C(OPMHPOBAHHOCT MHPOBO33PEHUS, | (PYHKIIHS, MPOU3BOAHAS, IEPBOOOpaA3HAs,
CpeICTBA MOUCKA, COOTBETCTBYIOILIETO COBPEMEHHOMY | ONPENENICHHbIII  WHTErpaj;  yMeHHue
aHanm3a u YPOBHIO pa3BUTHS HayKH U | HAXOJIUTHh IPOU3BOJIHBIC AIIEMEHTAPHBIX
UHTEpIIpEeTaluU 00LIEeCTBEHHON MPAKTUKU, OCHOBAHHOTO | (PyHKUMNA,  UCHONB3YyS  CIpPaBOYHbBIC
uHpOpMaLnH, U Ha Janore KYJIBTYp, | MaTepHAaIbL; UCCIIEIOBATh
UH(GOPMAILMOHHBIE | CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO | B MPOCTEHIIMX ciay4yasx (yHKIUU Ha

TEXHOJIOTHUHU OJIA
BBITTOJTHEHUS 33124
npohecCHOHATBLHOM
JeSTEIbHOCTH

MeCTa B HOJIUKYIBTYPHOM MHPE;

— COBEpILICHCTBOBAHME S3BIKOBOM U
YUTATEJILCKOM KYJIBTYpPBl KaK CpEICTBa
B3aMMOJCICTBUS MEXIy JIIOABMH H
IMO3HAaHHA MUpPaA,

— OCO3HaHUE€ [EHHOCTH HAy4HOHU

eITEIbHOCTH, TOTOBHOCTE
OCYIIECTBIISITh MIPOCKTHYIO 51
HCCJIEIOBATEIbCKYIO NIeSITEIbHOCTD
I/IHI[I/IBI/IIIyaJII)HO U B rpynne.
OBaagenue YHHBepCAJbHBIMU
yueOHBbIMHU NMO3HABATEJILHBLIMH
JelCTBUSIMU:

B) pabota ¢ napopmarmei:

— BIIQJCTh HABBIKAMH  IOJyYCHHS
UHPOpPMALIUM W3 HCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITEIILHO OCYIIECTBIISATh
IOWCK, AaHAJM3, CHUCTEMaTH3aIMI0 |

UHTEPIPETALNIO uHpopMaun
Ppa3JInYHBIX BH/JIOB u bopm
IIPE/ICTABIICHUS;

— co3lIaBaTh TEKCThI B Pa3IMYHBIX
dopmarax Cc yuyeTOM  Ha3HAuYEHUS
UHPOpPMALIMK H TEJIEBOW ayJUTOpPHUH,
BbIOUpast ONTHMAJIbHYIO bopmy
NPEJICTAaBIICHNS U BU3yaTH3alUH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD nHpOpMaIny, ee
COOTBETCTBUE IMPABOBBIM U MOpPaJIbHO—
THYECKHM HOpMaM;

- UCIIOJIb30BATh cpenacTBa
MH(}OPMaILlMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHH B
pelIeHuH KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX "
OpraHU3alUOHHBIX 3aj1a4 c
co0JTI0/IeHHEM TpeGoBaHUI
SPrOHOMHKH, TEXHHKH 0€301acHOCTH,
THTUEHBI, pecypcocOepexeHus,

MOHOTOHHOCTh, HAXOJUTh HAMOOJIBIIINE U
HaVMEHBIIME  3HAUCHHWS  (DYHKIIMIA;
CTPOUTh TpaguKd  MHOTOUWICHOB C
UCTIOJIb30BaHUEM amrmapara
MaTEMAaTHYECKOTO aHalln3a; MPUMCHSTH
MPOM3BOJHYIO TPHU PEIICHUH 3a7ad Ha
JIBUOKCHUE; pemarb PaKTUKO-
OpUEHTUPOBAHHBIC 3a1a4u Ha
HauOOJIbIIINE Y HAWMCHbBINUE 3HAYCHUS,
HA HaxOXJCHHE IIyTH, CKOPOCTH U
YCKOPCHUS

[IP66. VYmenuwe pemarb TEKCTOBBIC
3aJ]aud pa3HbIX THIIOB (B TOM 4YHCIEC Ha
MIPOLIEHTHI, TOJU U YacTH, Ha JIBMIKCHUE,
paboTy, CTOMMOCTH TOBapoOB H YCIYT,
HAJIOTH, 33J]a4d W3 OOJIACTH YIPaBICHHS
JUYHBIMH M CEMCHHBIMH (DUHAHCAMM),
COCTaBIISITh  BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI M0 YCIOBUIO

3ajjaud,  UCCIEN0BaTb  IOJIY4YEHHOE
peleHue u OLICHMBATh
IPaBJONOA00HOCTb PE3YJIbTATOB;

I1P67. YMenue OIIEpPUPOBATH

MOHSATUSAMU: CpefHee apudmeTHudeckoe,
MeAraHa, HaubOonbllee M HauMEHbIIee

3HA4YCHUS, pasmax, JIUCIIEPCHUSL,
CTaHJapTHOE OTKJIOHEHHE YHUCIOBOTO
Habopa; yMEHHUe W3BJICKATb,
UHTEPIPETHPOBATH uH(pOpMAaIIHIO,

OPEJCTAaBICHHYI0 B  TaOmuIax, Ha
auarpaMmax, rpadukax, OTpa)Karollyro

CBOIiCTBa peaTbHBIX IPOIIECCOB
U SIBJICHUI; MPEACTaBIATh HHPOPMAIIHIO
c [MOMOILIBIO Ta0IUIL
u JTUarpamu; HCCIIEN0BATH

CTAaTHCTHYECKHE JaHHBIE, B TOM YHCJIE C
MPUMEHEHHEM TpadUYecKuX METOJIOB U
AJICKTPOHHBIX CPE/ICTB;

[TPG14. YMmeHnue BoIOMpATh MOIXOASIINN
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NPAaBOBBIX W ATUYECKUX HOPM, HOPM
UH(POPMALIMOHHON 0€30MaCHOCTH;
— BJIQJICTh HAaBBIKAMHU PACIIO3HABAHUS U

3allUTHI uHpOpMaIuy,
nH(pOpMaITMOHHOM 0€301acHOCTH
JUYHOCTH

M3YYEHHBIN METO JJI pEUICHUS 33]1a4H,
pacrio3HaBaTh MaTeMaTHYECKUe aKThl U
MaTeMaTU4YeCKHe MOJEIHN B IPUPOAHBIX U
0OIIeCTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
yMEHUE IPUBOAUTH IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHM POCCUICKON
Y MHUPOBOM MaTEMaTHUYECKON HAYKH

OK 03.
[InanupoBats u
peann30BBIBATH
coOCTBEHHOE
npodeccuoHaIbHOe
U JINYHOCTHOE
pasBHTHE,
IpeIIPUHUMATENBC
KYIO JIeSITeIbHOCTh B
npodeccuoHanbHOM
chepe,
UCIIOJIb30BAaTh
3HAHUS 110
MPaBOBOM U
(uHaHCOBOM
IPaMOTHOCTH B
pa3IMYHBIX
YKU3HEHHBIX
CUTYaITUIX

B o0JacTH 1yXOBHO—HPaBCTBEHHOIO
BOCIIUTAHMSA:

— c(hOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MMOBEICHHUS;

— CIOCOOHOCTb OLIEHUBATh CUTYalUIO U
NPUHUMATh  OCO3HAHHBIE  PEIICHUS,
OpPUEHTUPYSICH Ha MOpaIbHO—
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

— OCO3HaHUE JIMYHOIO BKJIaJa B
MOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

— OTBETCTBCHHOE OTHOIICHHUE K CBOHMM
poautensM u (WIKM) JOPYTHUM 4JIeHaM
CEMbH, CO3/IaHHI0O CEMbUM Ha OCHOBE
OCO3HAHHOTO TPUHATUSA  LEHHOCTEU
CEMEMHON JKU3HU B COOTBETCTBHH C
TpaauuusMu HapoaoB Poccuu;
Osianenue YHHUBEpPCAJIbHBIMU
peryJiiTUBHBIMH e CTBUSIMU:

a) caMOOpTaHHU3aIlUs:

— CaMOCTOATCIIbHO OCYILICCTBJIATDH
IMO3HAaBaTCIbHYIO JACATCIIBHOCTD,
BBISBJIIATH HpO6JICMBI, CTaBUTH u

(dbopMynupoBaTh COOCTBEHHbIE 33/1a4U B
0o0pa3oBaTeNbHOW  JEATENIBHOCTH U
JKU3HEHHBIX CUTYalMsIX;

— CaMOCTOSTENIBHO COCTaBJIATH ILIAH
peuieHuss  MpoOJeMBI  C  yYETOM
UMEIOIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U IPEANIOYTECHHUI;

— JIaBaTh OLICHKY HOBBIM CHTYaLlUsIM;
crocoOCTBOBaTh  (OPMHUPOBAHUIO U
MPOSIBIICHUIO IIUPOKOW OJPYIULHHA B
pasHbIX OOJIACTSX 3HAHUHM, MOCTOSHHO
MOBBILIATh CBOW 00pa3oBaTENbHBIN U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPHEMbI pediaexcuu s
OLICHKH CHUTyallud, BbIOOpa BEPHOIO
peLIcHus;

— yMETb  OLEHUBATb PUCKH U
CBOEBPEMEHHO IPUHUMATh PELICHUS 110
WX CHW)KECHHMIO;

B) SMOLIMOHATILHBII HHTEIUIEKT,
npeJnoararouii cOpMUPOBAHHOCTD!
BHYTPEHHEN MOTHBALIMM, BKIIIOYAIOIIECH

[1POG1. Bnanenue METOJIaMH
JI0KA3aTeNNbCTB, AJITOPUTMAMH PELICHUs
3ajauy; yYMEHHE ¢bopmynupoBath
OmpejieNieHusl, aKCUOMBl M TEOPEMBI,
MPUMCHSITh uX, MIPOBOJIUTH
JIOKa3aTeIbHbIE PACCYXKICHUS B XOJie
peleHus 3a1ay;

I1P64. Ymenue ONepUpOBaThH
NOHATHSIMH:  (DYHKIMS, HEIpepbIBHAS
GbyHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
ONpEIENICHHBbI  HHTErpal; yMEHUE
HAXOJUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX
GyHKUMA,  UCHOJB3yd  CIPABOYHBIC
MaTepuaibl; UCCIEeI0BaTh B MPOCTEHIINX
crydasx (yHKIMM Ha MOHOTOHHOCTD,
HAXOJUTh HauWOOJbIINE U HAUMEHBIINE
3HAueHUS (DYHKIHIA;, CTPOUTH Tpaduku

MHOI'O4JICHOB C HCIIOJIBb30BaHUECM
amnmapara MaTreéMaTUYCCKOTO  aHaJIM3a,
IMPUMCHATDb IIPOU3BOAHYIO

OpU pEIIeHUH 33/7a4 Ha JIBIKCHHE;
pelarb IIPAKTUKO-OPUEHTUPOBAHHBIC
3a7aud Ha HAWOOJIBIINE W HAaUMEHBIIHE
3HA4YeHUs, Ha  HAXOXKAECHUE  IYTH,
CKOpPOCTH M YCKOPEHHS

I1P65. YMenue OIIEepUpOBAThH
MOHATUSIMH:  pallMOHANbHAs  (QyHKIHS,
nokaszarenabHas  (QYHKLIHS, CTEleHHas
¢bynkuus, norapudmuyeckas QyHKIHSA,
TPUTOHOMETPHUYECKHE byHKINH,
oOpaTHble (DYHKIUH; YMEHHE CTPOMTH
rpaduku H3y4YEHHBIX GyHKIMH,
UCMOJb30BaTh TIpaUKU TMPH HU3YYEHHH
IIPOLIECCOB M 3aBUCUMOCTEH, IIpH
pelIeHUH 3ajjad M3 JPYIHX Y4eOHBIX
NPEMETOB M 3ajad M3 pealbHOW KHU3HH;

BbIpaXaTh  (OpMyJaMH  3aBUCUMOCTH
MEXly BEJINYMHAMH;
[IP66. VYmeHue pemarb TEKCTOBbIE

3aJjaud pa3HbIX TUIOB (B TOM 4YHCIIE Ha
IIPOLIEHTHI, JOJU U YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTh TOBapoOB M YCIYT,
HAJIOTH, 33J]aud U3 OOJIACTH YIPaBICHUS
JUYHBIMH M CEMEHWHBIMH (UHAHCAMHU);
COCTaBIISITh  BBIPAXKEHUS, ypPaBHEHUS,
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CTPEMJICHHE K JOCTHXKECHHUIO LEIH U
yCuexy, ONTUMHU3M, HWHUIUATHBHOCTD,
yYMEHHE JAEHCTBOBATh, UCXOJIA U3 CBOMX
BO3MOXKHOCTEIA;

— DMITATHH, BKIIFOYAIOIIEH CIIOCOOHOCTH
IIOHUMATh ODMOIIMOHAJIBHOC COCTOSHUC

JIPYTHX, YUUTHIBATh ero npu
OCYIIIECTBIICHUU KOMMYyHHKAIIHH,
CIIOCOOHOCTP K COYYBCTBUIO U
COIEPEKUBAHHUIO;

— COITMANILHBIX HABBIKOB, BKITFOYAFOIINX
CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C JpYrUMH JIIOJIbMH, 3a00THTHCH,
NPOSIBIISATh ~MHTEPEC W pasperiarhb
KOH(JIUKTBI

HCPaBCHCTBAa U UX CUCTEMEI 110 YCIIOBUIO

3a/1ayu, UCCJIEe10BATh MOJIY4YeHHOE
pelieHue u OILICHUBATh
MPaBIONOI00HOCTD PE3YIIbTATOB;

I1P67. Ymenue ONepUpOBaTh

MOHATHSIMH: CpellHee apupMeTHIECKOoe,
MeAuaHa, Haubonbllee M HauMEHbLIee

3HAYCHUS, pasmax, JIHCIIEpCHS,
CTaHJapTHOE OTKJIIOHEHHE YHCJIOBOTO
Habopa; YMCHHE U3BIICKATD,
HUHTEPIIPETHPOBATh UHPOPMAIIHIO,

NpeJCTaBICHHYI0O B  TaOnmuIax, Ha
quarpammax, rpaukax, OTPakaroIllyro

CBOIiCTBa pealbHBIX MIPOIIECCOB
W SBJICHHI; MPEICTaBIATh HH(POPMAIIHIO
C IMOMOIIBIO TaOJIHIL
u Jiarpamm; HCCIIEI0BATh

CTaTUCTUYECKHE JAHHBIC, B TOM YHUCIE C
IPUMEHEHHEM TpaQHUUECKUX METO/I0B H
JJIEKTPOHHBIX CPEJICTB;

I1PGS. Ymenue OIepupOBaThH
HOHATHSAMHU: CITy4allHBIN OIIBIT
U CiydaiiHOe COOBITHE, BEPOSTHOCTH
CITy4aifHOTO COOBITHS; yMEHHE
BBIYUCIISATH BEPOSITHOCTD c

HCITOJIb30BaHUEM I'PaPUIECKUX METOJIOB;
OPUMEHITh  (DOPMYJIBI  CIIOKEHUS U
YMHOXKEHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (DaKThI U (POPMYIIBI IIPH
pEeLIeHNUH 3a/1a4; OIIEHUBATh BEPOSITHOCTH
peaIbHbIX COOBITUH; 3HAKOMCTBO CO
CIy4yallHbIMM  BEJIMYMHAMHU;  YMEHHE
MIPUBOJAUTH IPUMEPHI TIPOSIBJIICHUS 3aKOHA
OOJBIINX YKCEN B IPUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUIX;

[TPG14. YMmenue BbIOUpATh MOIXOASIINN
W3YYEHHBIN METOJ JJI pEIICHUS 3a/1a4H,
pacmo3HaBaTh MaTeMaTH4ecKue (HakThl U
MaTeMaTUYeCKHe MOJIEITH B IPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE;
yMEHUE TPUBOJAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOMN
Y MUPOBOM MaTeMaTU4EeCKON HAyKH

OK 04.
O¢ddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh B
KOJIJICKTHBE U
KOMaH/Ie

T'OTOBHOCTH K CaMOpa3BUTHUIO,
CaMOCTOATCIBPHOCTHU u
CaMOOIIPECACICHUTO,

—OBJIa/ICHHE HaBBIKAMH yueOHO—
HCCIIEIOBATENIbCKOM,  IPOEKTHOW U
COIMATLHOM JeSITEIIFHOCTH,
OBJaanenue YHHMBEPCAJIbHbBIMHA
KOMMYHHKATUBHBIMH /Il CTBUSIMH:
0) COBMECTHAs JICITEIIbHOCTD:

I1POG1. Bnanenue METOJaMu
JI0KAa3aTeNIbCTB, AJITOPUTMAMH PEIICHUS
3aj1ay; YMEHHUE (dhopMynupoBaTh
ONpEACNICHUs, AKCUOMBI M TEOPEMBI,
MIPUMEHSATD nX, MPOBOJIUTH
JIOKa3aTelIbHbIE PACCYXKJICHUS B XOJ¢€
peLeHus 3a1ay;

[1PG7. Ymenue OTIepupOBATH
MOHATUSIMH: CpeliHee apuMeTHIecKoe,




—  IIOHMMATh u HCII0JIb30BATh
MPEUMYILLECTBA KOMaHTHOU 51
UH/IMBUYaJIbHOU PabOTHI;

— IpUHUMATh LEIM  COBMECTHOU
JESATCIIBHOCTH,  OPraHM30BBIBATH U
KOOpJAMHUPOBaTh JCUCTBUS 1O €€
JOCTHKECHUIO: COCTaBIIAATh IU1aH
JICUCTBUMA, paclpenesiaTb poJid  C
y4eTOM MHEHUHI Y4aCTHUKOB
o0CyXJaThb pe3yJabTaTbl COBMECTHOM
paboTHI;

— KOOpPAMHHUPOBAaTb U  BBINOJHATH
paboTy B YCJIOBUSX  pEaJIbHOIO,
BUPTYaJIbHOIO U KOMOMHHPOBAHHOTO
B3aMMOJCICTBUS;

- OCYILIECTBIATh IIO3UTUBHOE
CTPaTeru4ecKoe IIOBEJICHUE B
pPa3IUYHbIX  CUTYyalUAX, MPOSBIATDH
TBOPYECTBO M BOOOpakeHHe, OBITH
MHULMaTUBHBIM.

Osianenue YHUBepCaJbHbIMU
pPeryJIsTHBHBIMH 1CHCTBUSIMU:

T') IPUHATHE ce0s U IPYTUX JIOACH:

— TPUHUMaThb MOTUBBI U apryMEHTBI
JIpyrux Joen npu aHanuse
pE3yJIbTAaTOB JIEATEIBHOCTH;

— IMpU3HaBaTh CBOE IPaBO U IPaBO
JpYyTuX Jro/el Ha OIUOKHY;

— pa3BUBaTh CIIOCOOHOCTH IOHUMATh
MUD € IO3ULUH IPYrOro 4eJIOBEKa

MEaHuaHa, HauOoIbIlIee W HauMEHbIIEE

3HAYCHU, pa3Mmax, JUCIIEpCHs,
CTaHJapTHOE OTKJIOHEHHE YHCJIOBOTO
Habopa; yYMCHHE U3BIICKATD,
HUHTEPIIPETHPOBATh UHPOPMAIIHIO,

NpeJCTaBICHHYI0O B  TaOnmuIax, Ha
quarpammax, rpaukax, OTPakarollyro

CBOIiCTBa pealbHBIX MIPOIIECCOB
W SBJICHHI; MPEICTaBIATh HH(POPMAIIHIO
C IMOMOILIBIO TaOIUIL
u Jiarpamm; HCCIIEI0BATh

CTaTUCTHYCCKHUEC JAaHHBIC, B TOM YHCJIIC C
IMPUMEHCHUEM l"pa(bI/ILICCKI/IX METOJ0B U
SJICKTPOHHBIX CPCIACTB;

I1PGS. Ymenue OIepUpOBaThH
MOHATUSAMU: CIly4alHbIN OIIBIT
U cloy4yaiiHOe COOBITHE, BEpOSITHOCTb
CIIy4aliHOTO coOBITHS; yMeHue
BBIUUCIISATh BEPOSATHOCTD c
UCIOJIb30BaHUEM I'paUueCcKUX METOJIOB;
OPUMEHATh  (QOPMYJIBI  CIOXKECHHUA |
YMHOXEHUS BEPOATHOCTEH,

KOMOWHATOpHBIE (DaKThI U (POPMYIIBI ITPH
pEeLIeHUH 3a/1a4; OIEHUBATh BEPOSITHOCTH
peaIbHbIX COOBITUH; 3HAKOMCTBO CO
CIy4yallHbIMM  BEJIMYMHAMHU;  YMEHHE
MPUBOAUTH MPUMEPHI TIPOSIBIICHUSI 3aKOHA
OONBIINX quces B MPUPOTHBIX
1 OOIIECTBEHHBIX SBJICHHIX;

[1P614. YMmenue BoIOMpaTh MOIXOISIIHNA
M3YYEHHBIN METOJ JUIsl PEIICHUs 3aauH,
pacrmo3HaBaTh MaTeMaThyeckue (axTh
¥ MaTeMaTUYECKHE MOJICTTU B MIPUPOJTHBIX
U 0OIIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHUE NTPUBOJIUTH MTPUMEPHI
MaTeMaTUYECKUX OTKPBITUN POCCUUCKOMN
Y MUPOBOM MaTeMaTU4EeCKON HAyKH

OK 05.
Ocy1iecTBIsITh
YCTHYIO U
MMCbMEHHYIO
KOMMYHHUKAITIIO Ha
roCyJapCTBEHHOM
s3bIKe Poccuiickoi
denepanui C
y4eTOM
0COOEHHOCTEH
COLMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B obJacTu
BOCIIUTAHMSA:

— DCTETHYECKOE OTHOIICHUE K MHUpY,
BKJIIOYAsh ICTETUKY ObITa, HAy4dHOTO H
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpy/a ¥ OOIIECTBEHHBIX OTHOIICHHUH;

- CHOCOOHOCTh BOCIIPUHUMATh
pa3InYHbIC BUIBI UCKYCCTBA, TPAAUIIAN
U TBOPUYECTBO CBOETO U JIPYIHX
HApoJOB, OIIyIaTh 3MOITMOHAILHOE
BO3/ICHICTBUE UCKYCCTBA,;

— yOEeXIEHHOCTh B 3HAYMMOCTH IS
JUYHOCTH M OOIIECTBA OTEUYECTBEHHOIO
U MHPOBOTO HCKYCCTBA, STHHYCCKHX
KYJbTYPHBIX TPAIUIMA W HAPOJHOTO

3CTETHYECCKOIO

I1POG1. Bnanenue METOJIaMH
JI0KA3aTeNIbCTB, AJITOPUTMAMH PEIICHUS
3aj1ay; yMEHUE dbopMynupoBath
ONpEAEIICHUs, AKCUOMBI M TEOPEMBI,
MPUMEHSATD HX, MIPOBOJIUTH
JIOKA3aTeJIbHbIE PACCYXKJECHUS B XOJ€
pelieHus 3aay;

[IP66. VYmeHue pemiatb TEKCTOBbBIE
3a/layd pa3HbIX TUMIOB (B TOM YHCIE Ha
MPOLEHTHI, TOJIM U 4YacTH, Ha JBUKECHUE,
paboTy, CTOMMOCTH TOBapOB U YCHYT,
HAJIOTH, 3aJa4i W3 00JIaCTH YIpaBIECHUS
JUYHBIMH M CEeMEWHBIMH (PHHAHCAMU);
COCTABJISITh  BBIPAXKEHUS, YpPaBHEHUS,
HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO
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TBOPYECTBA;
— TOTOBHOCTh K CaMOBBIPOXCHUIO B
pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE

OpOSIBJIATE ~ KadyecTBa  TBOPYECKOU
JUYHOCTH;
OBnanenue YHHUBEPCAIbHBIMU

KOMMYHHKATHBHBIMH JICHCTBUSMU:

a) oOmeHue:

— OCYIIECTBIIAITh KOMMYHHUKAIIMH BO
BceX cdepax KHU3HH,
- pacrio3HaBartb
CpencTBa oOmIeHwMS, MMOHUMATh
3HAYCHUE COIMATbHBIX 3HAKOB,
pacno3HaBarthb HPEANOCHUTKA
KOH(JIMKTHBIX CUTYyallMii W CMST4aTh
KOH(JINKTHI;

— pPa3BepHYTO H JIOTUYHO H3J1arath
CBOIO TOYKY 3PEHHS C MCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB

HeBepOaTbHBIC

3ajauy, UCCIIeIoBaTh  IOJIYYEHHOE
pelieHne u OLICHUBATh
IPaBJONOI00HOCTh PE3YJIbTATOB;

I1PGS. Ymenue OIIEpUpPOBATH
MOHATUSIMU: CIIy4alHbII OIIBIT
U CIOy4aiilHOe COOBITHE, BEPOSTHOCTD
cilydaifHOro coOBITHS; yMeHue
BBIUUCIIATh BEPOSATHOCTD c
UCIOJIb30BaHUEM I'paMueCKUX METOOB;
OPUMEHATH  (QOPMYJIBI  CIOXKEHHUA |
YMHOXKEHUS BEPOSITHOCTEH,
KOMOUHATOpHBIE (DaKThI U (POPMYIIBI IIPH
pELICHUH 3a/1a4; OLCHUBATh BEPOSTHOCTH
peaIbHbIX COOBITUH; 3HAKOMCTBO CO
CllyuallHBIMH  BEJIMYMHAMM;  yMEHHE
IIPUBOJUTH IIPUMEPHI IIPOSIBICHUS 3aKOHA
OoNpIIMX ~ YuCel B HPUPOJHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BoIOUpaTh MOAXOASIIHMA
M3YyYEHHBI METOJ AJIS pEelIeHUs 3a7ayH,
pacrno3HaBaTb MaTeMaThyeckue (axThl
U MaTeMaTH4YeCKHe MOJIEIH B IPUPOTHBIX
u OOLIECTBEHHBIX  SIBJICHUSX, B
HCKYCCTBE; YMEHHE NPUBOJUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUN POCCUNCKOU
1 MUPOBOM MaTeMaTH4eCKON HAyK1

OK 06. IIposiBiaTh
TPaKJaHCKO-
NaTPUOTHUYECKYIO
MO3HUIINIO,
J€EMOHCTPHUPOBATH
OCO3HaHHOE
MOBEJICHUE Ha
OCHOBE
TPaAUIIMOHHBIX
POCCUNCKUX
JTyXOBHO-
HPaBCTBEHHBIX, B
TOM YHCJIE C YUETOM
rapMOHM3aLUN
MEXHAIMOHATBHBIX
Y MEXPEJTUTHO3HBIX
OTHOIIICHHUH,
MPUMEHSATD
CTaHJAPTHI
AHTUKOPPYILIUOHHO
T'O MOBEICHUS

- OCO3HaHUE 00yJaroImuMucs
pOCCUiCKON IPaKJaHCKOU
UJIEHTUYHOCTH;

— LIeJICHANPABIEHHOE pasBuTHE

BHYTPEHHEH TMO3MIMM JUYHOCTH Ha
OCHOBE JTyXOBHO—HPaBCTBEHHBIX
LIEHHOCTEN HapoIOB Poccuitckoit
®denepanuu, HCTOPUYECKUX u
HallMOHAIbHO—KYJIBTYPHBIX TpaJUIIHiA,
dbopMUpOBaHHE CHUCTEMBI 3HAYUMBIX
IIECHHOCTHO—CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MHUPOBO33PEHUS,
MPaBOCO3HAHUS, 9KOJIOTUYECKOMN
KYJIBTYpBI, CIIOCOOHOCTH CTaBUTH IIENIU
Y CTPOUTH KU3HECHHBIC IJIAHBI;

B yacTH rpa:xkIaHCKOro BOCIIUTAHUA:
— OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX
npaB © O0Os3aHHOCTEH, yBaKeHHE
3aKOHA U MPABOTIOPSIIKA;

- MIPUHSTHE TPaAUIIMOHHBIX
HaIlMOHAJIbHBIX, 00IIIEYEeI0BEYECKIX
TYMaHUCTUYECKUX U JIEMOKPATUUYECKUX
IICHHOCTEH;

— TOTOBHOCTH MPOTHUBOCTOSATH
UIE0JIOTHH 9KCTPEMHU3MA,
HaIlMOHAJIM3Ma, KceHopobuu,

[1P61. Bnanenue METOJaMU
JI0Ka3aTeNNbCTB, AJITOPUTMAMM PELIECHUs
3ajay; yMeHUe ¢bopmynupoBaTh
ONpEJENICHUsl, AaKCUOMBl M TEOPEMBI,
IPUMEHSTh ux, POBOJUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XOJE
peleHus 3a1a4;

[IP66. VYmeHue pematb TEKCTOBbBIE
3aJ]aud Pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJM U YacTH, Ha JBHKEHHE,
paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 33J]aud U3 O0JIACTH YIPaBICHUS
JUYHBIMH M CEMEWHbIMH (PUHAHCAMU);

COCTaBJIATh  BBIPAXKEHUS, YypaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBI 1O YCJIOBHUIO
3aJjaud,  HUCCIEN0BaThb  IOJY4YEHHOE
perienue u OILICHUBATh
MPaBONOI00HOCTh PE3YJIbTATOB;

[1PG7. Ymenue OIepupOBaThH

MOHATUAMU: CPCIAHCC apI/I(I)MCTI/I‘-ICCKOC,
MEaHuaHa, HauOoIbIlIee W HauMEHBIIEe

3HA4YEHUS, pa3max, aucrepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOTO
Habopa; yMeHue U3BJICKATh,
WHTEPIPETUPOBATH uHdopmanuio,

MPCACTABJICHHYIO B TaGJ’II/II_IaX, Ha
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JUCKPUMHHAIIMM 10  COLHUAJBHBIM,
PEUTUO3HBIM, PacoBbIM,
HallMOHATBHBIM MPU3HAKAM;

— TOTOBHOCTh BECTHU COBMECTHYIO
IeITEIbHOCTD B HWHTEpecax
TPaKTAHCKOTO OOIIEeCTBa, y4acTBOBATH
B CaMOYIIPaBJICHUH B

0011e00pa3oBaTeIbHON OpraHu3aluyd U
JIETCKO—IOHOUIECKUX OpraHU3aLNsIX;

— YMEHHE B3aUMOJEHUCTBOBATb C
COLIMAIbHBIMU UHCTUTYTaAMHU
COOTBETCTBUU C UX QYHKIUSIMU U
Ha3HA4YCHHEM;

— TOTOBHOCTh K TYMaHHUTApHOU U
BOJIOHTEPCKOU JEATEIbHOCTH;
aTPUOTHUYECKOIO BOCIIUTAHHUS:

—  c(OpMHUPOBAHHOCTb  POCCHHCKOMN
rpaXXAaHCKON WUJICHTUYHOCTH,
NaTpUOTH3MA, YBAXKEHUS K CBOEMY
HapoJly, UyBCTBA OTBETCTBEHHOCTH
nepen PoawHo#, ropmocth 3a CBOM
Kpaii, cBO PoauHy, CBOW S3BIK U
KyJIbTYpy, IpOLUIOE U HACTOsIEe
MHOT'OHalIMOHAJIBLHOTO Hapoaa Poccuu;
— LIEHHOCTHOE OTHOILIEHUE K
roCyJapCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY U MIPUPOTHOMY
HACJeINI0, MaMITHUKAM, TPaJULUSIM
HapoaoB Poccun, noctrxkenusim Poccuun
B Hayke, UCKYCCTBE, cropre,
TEXHOJIOTHSX U TPYIE;

— uneiHas yOexXJIeHHOCTb, TOTOBHOCTb
K ciayxeHuto u 3aumre OredecTsa,
OTBETCTBEHHOCTbH 32 €ro CyJb0Y;

™

OCBOCHHBIE oOy4armuMucs
MEXIPEAMETHBIE TIOHSITHS u
YHHMBEpCaJbHble ydeOHbIE JEWCTBUA
(perynsTUBHBIE, II03HABAaTEIIbHBIE,
KOMMYHUKaTHBHbIE);

— CHOCOOHOCTh WX HCHOJb30BAHUS B
IIO3HABATEJILHON u COLIMAIBHON
IIPAKTHKE, TOTOBHOCTB K
CaMOCTOSITENIbBHOMY IUIAHUPOBaHUIO H
OCYILIECTBIIEHUIO yueOHOi

ACATCIIBHOCTH, OpraHu3aluu yqe6Hor0
COTpyAHUYICCTBA C NCAArOrt4CcCKUuMu
pa6 OTHUKaMH W  CBEPCTHHUKAMH, K

Y4acCTHUIO B MMOCTPOCHUH
WHIUBHTyTBHOU o0OpazoBaTenbHON
TPaeKTOPHH;

— OBJIQJICHHE HaBBIKAMHU y4eOHO—
HCCIIEIOBATENILCKOM, TPOEKTHON U

IuarpaMMax, Tpadukax, OTpPakKaroIlylo
CBOWMCTBA  pEAlbHBIX MPOIECCOB H
SIBJICHUI; MPEICTaBIATh HH(OPMALIUIO C
NOMOIIBIO  TaONUIl W JUarpamM;
HCCIIEI0BAaTh CTAaTHCTHYECKHE TaHHBIC, B
TOM YHCIIE C IPUMEHEHHUEM TpaprUecKuX
METOJIOB U 3JIEKTPOHHBIX CPEJCTB;

I1PGS. Ymenue OIIEpUpPOBATH
MOHATUSIMU:  CIy4allHBIA  ONBIT U
clydailHoe  coObITHE,  BEpOSTHOCTb
CIIy4aitHOTO COOBITHS; yMEHHUE
BBIYUCIIATH BEPOSITHOCTD c

UCIIOJIb30BaHUEM I'paMueCKUX METOOB;
OPUMEHATH  (QOPMYJIBI  CIOXKEHHUA |
YMHOXECHUS BEPOATHOCTEH,
KOMOWHATOpHBIE (DAKThI U (POPMYIIBI IIPH
pEILIECHNN 3a/1a4; OLICHUBATh BEPOSATHOCTU
peayIbHbIX COOBITUH; 3HAKOMCTBO CO
CIy4alHBIMU  BEJIMYMHAMH;  YMEHUE
IIPUBOJUTH IIPUMEPBI IIPOSBICHUS 3aKOHA
OONBIIMX 4YHCE B HPUPOAHBIX H
0OI11eCTBEHHBIX SBJICHUSX;

[1P614. Ymenue BoIOUpaTh MOAXOASIIHMA
W3YYEHHBII METOA Ul PEUICHMs 3a1auy,
pacrno3HaBaTb MaTeMaThyeckue (axThl
Y MaTEMATUYECKUE MOJIEIH B IIPUPOJHBIX
u OOLIECTBEHHBIX  SIBJICHUSX, B
UCKYCCTBE; YMEHHUE IIPUBOJUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUN POCCUICKOU
Y MUPOBOI MaTeMaTU4eCKOU HayKu
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COLIMAIBHOHN AESITEILHOCTH

OK 07.
ConeilicTBOBaThL
COXPaHEHUIO
OKpY>Karoleu
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATD
3HaHUS 00
M3MEHEHUU
KJIUMaTa, PUHIIHUIIBI
OEepEKITUBOTO
IIPOU3BO/JICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsAX

- HE MPUHUMATH JICUCTBUS,
MIPUHOCSIIHNE BPE]l OKPY>KAIOIICH Cpejie;
- YMETh MIPOTHO3UPOBATH
HeOIaronpusTHhIC DKOJIOTHYECKHUE
MTOCJICACTBHS peIPUHAMACMBIX
JIEUCTBUI, IPEIOTBPAILIATh HX;

—  pacCIIUPHUTHh OMNBIT JEATEIBHOCTH
9KOJIOTUYECKON HAINPaBJICHHOCTH;

— paspabarhiBaTh IUTAH  PEIICHHS
pOOJIEMBI c y4eToM aHaIM3a
MMEIOLIUXCS MaTepHUaTbHBIX u
HEMaTepHAIbHBIX PECYPCOB;

— OCYIIECTBIISITh IEJICHANIPABICHHBIN
MOMCK TEepPEeHOcCa CPEACTB U CIIOCOOOB
JecTBUS B MPO(PECCHOHANBHYIO CPENy;
— yMeTb T[EPEHOCUTh 3HAHUA B
MO3HABATCIIGHYI0O W TIPAKTHYECKYIO
001aCTH JKU3HEAEATEIbHOCTH;

— mOpemiaratb  HOBBIE  IIPOEKTBHI,
OLICHUBATh UJCU C IO3ULIUU HOBU3HBI,
OPUTMHAIILHOCTH, IIPaKTUYECKON
3HAYUMOCTH;

— JaBaTh OIICHKY HOBBIM CHTYaIlUsIM,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LETSIM

I1PO61. Bnangenue METOJaMU
JI0KA3aTeNNbCTB, AJITOPUTMAMH PEIICHUs
3ajauy; yYMEHHE ¢bopmynupoBaTh
OmpefieNieHusi, aKCUOMBl M TEOPEMBI,
PUMEHSTh uX, IIPOBOJIUTH
JIOKa3aTebHbIE PACCYKICHUS B XOJe
peleHus 3a1ay;

I1P64. Ymenue ONepUpOBaThH
HNOHATUSAMH:  (QYHKLHUSA, HEMpepbIBHAS
GbyHKIMS, TPOU3BOIHAS, IEpBOOOpa3Has,
ONpEICIICHHBI  HMHTErpall;  yYMEHHUE
HAXOJUTh TMPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKUMH,  WUCHONB3ySd  CHpPABOYHBIC
MaTepuaibl; UCCIeI0BaTh B MPOCTEHIINX
ciydasx (YHKIMM Ha MOHOTOHHOCTD,
HAXOJUTh HauWOOJbIINE U HAUMEHBIIUE
3Ha4YeHUs (PYHKIUH; CTPOUTH Tpaduku
MHOTOYJICHOB c HCIOJIb30BaHUEM
anmapaTta MaTeMaTUYeCKOTo aHallu3a;
MPUMEHSTh MPOU3BOJHYIO MPU PELICHUN
3aJa4 Ha JBHKEHHE; peuaTbh MPaKTHUKO-
OpUEHTUPOBAHHBIE 3a/1a4u Ha
HauOOJbIINE U HAaUMEHbIINE 3HAYEHUS,
HA HaxOXJCHHE IYTH, CKOPOCTH U
YCKOpEHUs

I1PGS. YmMenue OIIEpUPOBATH
MOHATUSIMH:  pallMOHANbHAst  (DyHKIMS,
MoKa3arenbHas  (PYHKIMS, CTENeHHas
¢bynkuus, norapudpmMudeckas QyHKIHSA,
TPUTOHOMETPUUECKHE ¢byHKLUY,
oOpaTHble (QYHKIIMU;, YMEHHUE CTPOUTH
rpaguku W3Y4YEHHBIX byHKUHH,
UCIOJIb30BaTh TpapuKy NpU H3yYECHUH
IIPOLIECCOB

Y 3aBUCUMOCTEH, IIPU PELICHUM 3a/1ad U3
JIpYrux y4eOHBIX NMPEAMETOB U 3a7ad U3
peanbHOM KU3HU; BbIpaXaTh (popMynamu
3aBHCHUMOCTH MEXIy BEIUUYUHAMU;

[TP66. VYmeHue pemarb TEKCTOBbIE
3aJ]aud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, OJU U 4acTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 33J]aud U3 O0JIACTH YIPaBICHUS
JUYHBIMA M CEMEHWHBIMH (UHAHCAMH),

COCTaBJIATH BBIPAKCHUA, YpaBHCHUA,
HCPAaBCHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJa4u, HUCCICI0BATh IMMOJIYYCHHOC
pemCHuC u OLICHUBATh

MPaBIONOI00HOCTH PE3yIIbTATOB;
[1P614. Ymenue BoIOMpaTh MOAXO/ISIIIHA
M3YYEHHBIN METOJ JUIsl pelleHUs 3a7auH,
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pacrno3HaBaThb MaTeMaThyeckue (axTol
Y MaTeMaTUYECKHE MOJIETU B IPUPOJIHBIX
u OOLIECTBEHHBIX  SIBJICHUSX, B
HCKYCCTBE; YMEHHE PUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUHA POCCUUCKON
Y MUPOBOM MaTeMaTU4EeCKON HAYKU

IIK 2.4 Boinonuate | YMeHus: 3HaHUS:

paboThl 1O ONpENIETATh MOTPEOHOCTH B | OpraHmu3anusi U TEXHOJOTHs paboT Mo
MPOEKTUPOBAHUIO U | MaTepuajax, MallMHAaX, MEXaHU3MaX U | CTPOUTENbCTBY KEIE3HBIX TOPOT, 3AaHUN
CTPOUTENHCTBY paboueit cujge 1O  CTPOUTEILCTBY | U COOPYKCHHIA, TEXHOJIOTHYECKHE
JKEJIE3HBIX JIOPOT, HKEJIE3HBIX JIOpOT, 31aHui U | IPOLIECCHI MO CTPOUTENBCTBY KEJIE3HBIX
3eMJISTHOTO TIOJIOTHA | COOPY)KEHUH, COCTaBIATh BapHAHTHI | JIOPOT, 3aHUNA U COOPYKEHHUH, YCIOBHS
U UCKYCCTBEHHBIX MPOEKTHBIX pPelIeHui SKCIUTyaTaluy  Oyaymied — Kene3Hoi
COOPYKECHU. JIOpOr¥, 3JaHUM U COOPYKCHUH,

TECXHUYCCKUC YyCJ10BUsA u HOPMBbI
COACPIKaHUA KCIC3HOAOPOKHOI0O IIyTU U
CTPCJIOYHBIX IICPCBOJIOB

B pesynprare ocBOEHHS mpoOrpaMMbl y4eOHOTO MpeaMeTa OO0YJaromuiicst T0KeH (pOpPMHUPOBATH
CJIEIYIOIIME JTMYHOCTHBIE pe3yabTaThl (nanee — JIP):

JIP.2 IIposBastoninii akTUBHYIO T'PaXKIaHCKYIO MO3HULHNIO, TEMOHCTPUPYIOUINM MPUBEPKEHHOCTh
IPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBI U Yy4YacTBYIOIIMN B
CTY/IEHYECKOM U TEPPUTOPHAILHOM CAMOYIPABICHUM, B TOM YHCJIE Ha YCJIOBUAX JOOPOBOJIBUECTBA,
IIPOJYKTUBHO B3aMMOJICHCTBYIOIUI U YHaCTBYIOIIUHN B AEATEIbHOCTU OOIIECTBEHHBIX OpraHU3aluil.

JIP.4 TTposBistomuii 1 1EMOHCTPUPYIOIINN YBaKEHUE K JIIOASAM TPYZAd, OCO3HAIOUIMNA LIEHHOCTb
cooctBenHoro Tpyna. Crpemsmuiics K (QOPMHPOBAHHIO B CETEBOM cpele JUYHOCTHO H
po¢eCCHOHATILHOIO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEa.

JIP.23 [Tonyuenue 00yyaroumMuIcs BO3MOKHOCTH CAMOPACKPBITUSL U cCaMOpeain3aliys JTUYHOCTH.

JIP.30 OcymecTBIsAOMMI MOMCK M HCHOJb30BaHHE UHPOpPMALUHU, HEOOXOAUMON Ui
3¢ (HEeKTUBHOTO BHITIOJHEHUS Pa3IMYHbIX 3a/1a4, IPO()ECCHOHATIBHOTO U IMYHOCTHOT'O Pa3BUTHSI.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA
2.1. O0bem y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bup yueOHoii padoThl

O0BEM B yacax

O0bém 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOT0 peaMeTa 340
B TOM YHUCJIE:

OCHOBHOE cO/Iep:KaHHe 253
B TOM YHUCIJIE:

JIEKINH, YPOKH 160
MPAKTUYECKHUE 3aHATHS 93
IIpodeccrnonabHO-OPHEHTHPOBAHHOE COIePKAHUE 24
B TOM YHCIIE!

TEOPETHYECKOE O0YydYeHHUE 24
MPAKTUYECKHE 3aHITHS

CamocrosiTesibHas padoTa odyuarwuierocs (Bcero) 57
B TOM YHUCIJIE:

CocrapiieHue CIipaBOYHOr0 MaTepuana 57
IIpoMe:kyTOUHasI aTTECTALUSA 30

Ilpomercymounas ammecmayusn 8 popme 3auema c oyenxou (| cemecmp)

Ilpomescymounas ammecmavyusn ¢ ghopme sxzamena (11 cemecmp)
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2.2. TemaTnueckuii niian u copep:xkanune yuednoro npeamera OYIL.07 MATEMATHUKA

1 2 3 4
dopmupyembie
KOMIIeTeHIIUH
Coaep:xanue yueOHOIro MaTepHuaJia, MPaKTHYeCKHUE 3aHATHS, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMoCTosITeIbHAsA padoTa 00y4yaommxcs 4yacosB JIMYHOCTHBIE
pe3y/ibTaThl
(JIP)
Pa3nea 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Llens u 3anaun Copepxxanue yueOHOIro MaTepuasa
MaTEMaTHKU IIPA OCBOCHUU O3nakomiieHre oOydaromuxcs ¢ GopMaMM TEKyIIEeH U MPOMEXYTOYHOM aTTeCTaluH,
CIIELIUATTBHOCTH. OCHOBHOW W JOMNOJIHUTEIBHON JIMTEPATYPON MO KypCy AUCUUILUIMHBI U MPOBEICHUE 5 JIP 2.4.23.30
MHCTPYKTaXka [0 TEXHUKE OE30MaCHOCTH. >
Maremartuka B HayKe, TEXHUKE U IPAKTUYECKOM AeATeNbHOCTH. Llenu u 3anaun
M3Y4YEHHs MaTeEMaTHKU Ipu ocBoeHnHU cnenuanbHocter CIIO.
Tema 1.2. Ynucna u apupmernueckue | Comep:kaHue yueOHOro MaTepuasa
ornepauuu HaJ HUMH. [IpouieHTHEIE JleWicTBUS HaJA MOJO0XKHUTENbHBIMU M OTPULIATENILHBIMU YMCIaMH, OOBIKHOBEHHBIMU U
BBIUYHCIICHUS. JNEeCATUYHBIMH ~ ApoOsiMu. JlelicTBUST cO  CTeneHsAMH, (OPMYINIBI  COKpAIIEHHOTO 2 TP 2.4.23.30
YMHOXX€HUS. Bolpaxkenus u npeodpazoBanus. [IpocTeie MpoOLEHTHI, pa3Hble CIOCOOBI T
uX BelyMciIeHUs. CI0XKHbIE TPOIEHTHI.
Tema 1.3. I'eomerpus Ha mnockoctu. | Coaep:kaHue yueOHOro MaTepuasa
IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJleP:KAHME
Bunpl ninockux ¢uryp v ux miomasis. 2 JIP 2,4,23,30
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce F€OMETPUHN Ha IIOCKOCTH.
Tema 1.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa 2
Nel «Ywucna v BEIYHUCICHUS. [TpakTiueckoe 3austue Nol o teme «Hucaa v BEIYUCICHUSY. JIP 2,4,23,30
Tema 1.5. YpaBHenus u Copaepxxanue y4yeOHOro MaTepuasa
HEPABEHCTBA. Jlunelinble, KBapaTHbIE, IPOOHO-JIMHEHHbIE ypaBHEHHS U HepaBeHCcTBA. CIoco0b! 9
pELIeHUs] CUCTEM JIMHENHBIX ypaBHeHM. [lonaTus: matpuna 2x2 u 3x3, onpeaennurens JIP 2,4,23,30
matpulbl. Meton I'aycca. CucteMbl HETMHENHBIX ypaBHEHUH. CHCTEMbI HEPABEHCTB.
Tema 1.6. Cucrembl ypaBHeHuni u | Cojep:kaHue y4eOHOro MaTepuasia
HEPaBEHCTB. BxonHol koHTpOIb. Beruucnenus u npeoOpa3oBaHusi. Y paBHEHUs U HEPABEHCTBA. 2 JIP 2,4,23,30

I'eomeTpust Ha IIOCKOCTH.
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1 2 3 4

CamocrosiTenbHas padora Nel 4 JIP 2.4.23.30
CocraBiieHHE CIIPaBOYHOr0 Marepraia no reMe «4ucia u BBIYMCICHHS» P

Tema 1.7. Ilpaktuueckoe 3ansrue | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30

No2  «JIuneitnbie  ypaBHeHus U | [Ipaktuueckoe 3ansitue No2 1o teMe «JIuHeliHbIe ypaBHEHUS U HEPABEHCTBA» 2

HEPABEHCTBA»

Pa3nen 2.1Ipsimble U JIOCKOCTH B MPOCTPAHCTBE 18

Tema 2.1. OCHOBHBIE TOHATUS Copaepxxanue yueOHOro MaTepuasa

CTepEOMETPHH. [Tpenmer crepeomerpunt. OCHOBHBIEC MOHATHS (TOYKA, IPSIMasi, IIOCKOCTb,
pocTpancTBO). OCHOBHBIE aKCMOMBI cTepeomeTpuu. [lepecekaromuecs, 9 OK 04
napasuliesibHbIE U CKpeluBaromecs npsameie. [I[pru3Hak U CBOMCTBO CKPEIIMBAIOIINXCS JIP 2,4,23,30
npsiMbix. Pacrionoxenue npsmMbix U miaockocteil. OCHOBHBIE TPOCTPAHCTBEHHbIE
burypsl.

Tema 2.2. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30

Ne3 «IIpumeneHue akcuom [TpakTuueckoe 3ausatue Ne3 no teme «lIpruMeHeHne akcuoM CTepeOMETPHI 2

CTEPEOMETPUI.

Tema 2.3. ITapamiensHoCTb NpsAMbIX, | Cofep:kaHue y4eOHOT0 MaTepuasa

MPSIMON U TUIOCKOCTH, TNIOCKOCTEH. [TapannensHbie npsimas u mockocTs. Onpenenenue. [Ipusnak. CroiicTBa (¢
nokaszatenbcTBoM). [lapamnensubie mockoctu. Onpenenenue. [pusnak. CroiicTsa (C 2
JIOKa3aTeIbCTBOM). TeTpasip u ero ayeMeHThl. [lapannenenunes u ero 3JIeMeHTHI. JIP 2.,4,23,30
CBolicTBa IPOTUBOMNOJIOKHBIX TpaHel U AuaroHanei napamuenenunena. [locrpoenne
ceyeHuil. Pemenue 3aqay.

Tema 2.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa

Ned «[lapannenbHOCTb MPSIMBIX U [Tpaktnyeckoe 3ansatue Ned o teme «llapanienbHOCTh NPAMBIX U INIOCKOCTEH». 2 JIP 2,4,23,30

IIJIOCKOCTEN».

Tema 2.5. [lepneHAuKyIIpPHOCTD Copnepxanue yueOHOro Mmarepmuasa

MPSIMBIX, IPSIMOM U TJIOCKOCTH, [lepnengukynspusle npsmble. [lapamnenbHble nOpsMble, NEPIEHIUKYISPHBIE K

IJIOCKOCTEH. IJIOCKOCTH. [Ipu3HaK NEpPNEeHIUKYIAPHOCTH NMPSAMOW M IUIOCKOCTH. JlOKa3aTenbCTBO.
Ilepnengukynap u  HakinoHHas. [lepnenaukynspuele  miockoctd.  IIpusHak 2
NEPIEHIUKYIAPHOCTH IUIOCKOCTeH. JlokasaTenbcTBO. PaccTosiHMS B NpOCTpaHCTBE. TP 2,4,23,30
Teopema o Tpex mnepneHauKyisipax. Jloka3aTenbCcTBO. YToa MEXAy MpAMOM H
IJIOCKOCTBIO. YTOJI MEX/Ty MIOCKOCTSAMHU.

Tema 2.6. [TapannennHble, Coaep:xanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
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1 2 3 4
NIEPIEHIUKYIIPHBIE, AKcuoMbl crepeoMeTpud. IleprneHuKyIapHOCTb MPSIMON U TUNIOCKOCTH,
CKPELIMBAIOIIUECS MTPSIMBIE. [apajyIeNIbHOCTh JIBYX HMPSMBIX, IEPHIEHIUKYIISPHBIX MNIOCKOCTH,
MEPIECHINKYISIPHOCTD TIJIOCKOCTEH.
CamocrosiTesibHasi padora Ne2 4 JIP 2.4.23.30
CocTaBiieHHe CIPaBOYHOI0 MaTepuaia 1o teme «CrepeoMeTpus» P
Tema 2.7. IIpakTiueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Nod «Yros Mmexny npsMbIMU. ITpakTueckoe 3ansaTue Neb no teme «YToa MeXAy OpsIMbIMUY. P
Pazjnen 3. KoopauHaTsl 1 BEKTOPBI 16
Tema 3.1. JlexaproBsl koopauHaTsl B | Cojep:kaHue y4eOHOI0 MaTepuasa
IIPOCTPAHCTBE. JlekapToBbI KOOPAMHATHI B ipocTpaHcTBe. [IpocTeiiiie 3a1aun B KOOpiMHATaX. 2 TP 2.4.23 30
PaccrosiHne mexay IByMsl TOUKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3KA. >
Tema 3.2. Bextops! B npoctpancTse. | Coaep:kaHue y4eOHOro MaTepuasa
VYron Mexxay BEKTopaMu. Bekrops! B npoctpancTBe. Cll0)keHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha uncio. Kommuianapusle BeKTopbl. CKasipHOE MPOU3BEACHUE BEKTOPOB. Paznoxkenue
BEKTOpa 10 TPEM HEKOMILJIaHAPHBIM BeKTOpaM. KoopIuHaThl BEKTOpa, CKaJIsipHOE 2 TP 2.4.23 30
IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAaMU, YIOJ MEXTY P
HPSMOM U TIOCKOCTBIO, YTOJI MEKAY IUNIOCKOCTSIMH. Y paBHEHHE IIIOCKOCTH.
["eomeTpruyecKuil CMBICH ONpeenuTens 2x2.
Tema 3.3. [IpakTuueckoe 3aHATHE Copepxanue yueOHOro Mmarepuasa 5
Ne6 «KoopanHaTBI M BEKTOPEDY. [Tpaktuyeckoe 3anstue Neb o teme «lIpon3BeieHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Copepxanue yueOHOro Mmarepuasa
OpUEHTUPOBAHHBIE 33]]a4M Ha KoopaunatHas niockocTs. Berunciienne paccTosiHU U MIomaiel Ha MI0CKOCTH. 2 TP 2.4.23.30
KOOPJMHATHOM INIOCKOCTH. KonnuecTBEeHHBIE PACUETHI. T
Tema 3.5. Pemenne 3a1a4. Conep:xanue yueOHOro MaTepuaJia
KoopanHaTsl 1 BEKTOPHI. JlexapToBbI KOOPANHATEI B TpOCcTpaHcTBe. BekTopsl B pocTpancTBe. CloXKEHUE U
BbIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncio. KoMiuianapHbie BEKTOPBI.
CkansipHO€E TPOU3BENECHNE BEKTOPOB. PaznokeHue BEKTopa 0 TPEM HEKOMILIaHAPHBIM 9
BekTopaM. [Ipocreiimue 3anaun B koopauHarax. KoopamHaTel BEKTOpa, pacCTOSIHUE JIP 2,4,23,30
MEXly TOUKaMH, KOOPJIUHATBI CEPEUHBI OTPE3Ka, CKAIIPHOE IPOU3BEIEHUE BEKTOPOB
B KOOpJMHATAX, YTOJI MEXKIY BEKTOPAMHU, YTOJl MEXY MPSAMOI U MIOCKOCTBIO, YIOJ
MEXY INIOCKOCTSMH.
Tema 3.6. [IpakTuueckoe 3aHsTHE Copaepxxanue y4yeOHOro MaTepuasa 5
Ne7 «IIpon3BeieHNE BEKTOPOBY. [Tpaktuyeckoe 3anstue Ne7 o reme «KoopIuHATBI U BEKTOPHIY. JIP 2,4,23,30
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1 2 3 4
CamocrosiTeibHas padora Ne3 4 JIP 2.4.23.30
CocTtaBieHUe CIPAaBOYHOr0 MaTepuaia 1o teMe «KoopauHaTel U BEKTOPBI». >
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 30
Tema 4.1. Tpuronomerpuueckue Conep:kanue y4eOHOT0 MaTepuaJia
(byHKIMU TPOU3BOJIBHOTO YA, Paguannas u rpamycHas Mepa yria. IIoBOpoT TOYKM BOKpYr Hauyana KOOpIMHAT.
qucia. OnpeneneHue cuHyca, KOCHHYCA, TAHT€HCA M KOTaHTE€HCA. 3HAKU CHHYCAa, KOCHUHYCA, JIP 2,4,23,30
TAHI'€HCAa U KOTAHI€HCAa 10 YETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, 2
TQHI'€HCOM M KOTaHI'€HCOM OJHOTO U TOTO YK€ YIJIa.
Tema 4.2. OcHOBHBIE Coaep:xxanue yueOHOro MaTepuaJia
TPUTOHOMETPUUECKUE TOXKIECTBA. Tpuronomerpuueckue Toxaectsa. CuHyC, KOCUHYC, TAHT'€HC M KOTAHI'€HC YIJIOB OH - 2
.. PopMyJIbl IPUBEACHMUS. JIP 2,4,23,30
Tema 4.3. IIpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
Ne8 «Tpuronomerpuueckue [Tpaktuyeckoe 3anstue Ne§«Tpuronomerpudeckre (yHKIIMKA TPOU3BOIHHOTO YT, 5 JIP 2,4,23,30
(GyHKIMU TPOU3BOJIBHOIO YIJIa, quCIIa .
YHCIIaY .
Tema 4.4. Cunyc, kocunyc, Tanrenc | Coaep:kanue y4eOHOro MaTepuaa
CYMMBbI U Pa3HOCTH JIBYX YTJIOB. Cymma u pasHocTh cuHycoB. CymMma M pa3HOCTh KOCHMHYCOB. CHHYC UM KOCHHYC
nBoiiHoro  yria.  @opmynbsl  monoBuHHOro  yrina. I[IpeoOpasoBaHus — CyMMbl 2
TPUTOHOMETPUUECKUX (QYHKIMI B NPOU3BEIEHHWE U TPOU3BEJIEHUS B CyMMY. JIP 2,4,23,30
BeipaxeHue TpUroHOMeTpUYeCcKUX (YHKIUI depe3 TaHT'€HC MOJIOBUHHOTO apryMeHTa.
[TpeobpazoBanus NPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAXKEHHUIA.
Tema 4.5. [IpakTuueckoe 3aHATHE Copepxanue yueOHOro MmaTrepuasa
No 9 «IIpeobOpazoBanue [Tpaktuueckoe 3anstue Ne9 o teme «lIpeodbpazoBanue TPUrOHOMETPUUECKUX 5 TP 2.4.23.30
TPUTOHOMETPUYECKUX BBIPAKEHUN). | BBIPAKCHUI. T
Tema 4.6. ®yHK1MHU, UX CBONCTBA. Copaepxxanue yueOHOIro MaTepuasa
O6unacTp onpeaeneHuss 1 MHOXKECTBO 3HaueHUH pyHkuuit. YETHOCTH, HEUYETHOCTD, 2 TP 2.4.23.30
nepuoIMYHOCTh pyHKuMi. CiocoOb! 3a1aHus GyHKIUH. T
Tema 4.7. Tpuronomerpuueckue Copepxanue yyeOHOIro MmaTepuasa
(GyHKIIMH, UX CBOWCTBA U IpapUKU. O6uacTp onpeaeneHus: 1 MHOKECTBO 3HaYEHHI TPUTOHOMETPHUUECKUX (PYHKITHH. 2 P 2.4.23.30
27 b

YETHOCTh, HEUETHOCTD, IEPUOIUYHOCTh TPUTOHOMETpUYEeCKHX (yHKIMH. CBOHCTBA U
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rpaduku GyHKIUR Yy = cOS X, y = sin X, y = tg X, y = ctg X.

Tema 4.8. [IpeoOpazoBanue Conep:kanue y4eOHOT0 MaTepuaJia

rpaMKOB TPUTOHOMETPHUYECKHIX Cxartue U pacTshKkeHHe TpauKoB TpUronoMerpuyeckux ¢pynkuuid. [IpeobpazoBanue 9

hyHKIHA. rpadukoB TpuroHoMmeTprueckux GyHkiuil. OOpaTHble TPUTOHOMETPHUYECKHE JIP 2,4,23,30
¢ynkuuu. MIx cBoicTBa U rpadukH.

Tema 4.9. OOparnbie Conep:kanue y4eOHOT0 MaTepuaJia

TPUTOHOMETPHUYECKHUE (DYHKIIHH. IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COEeP/KAHME OK 01
Onucanue Npou3BOACTBEHHBIX MTPOLECCOB C OMOIIBIO IPauKOB PYHKIUI. 2 TP 2.4.23 30
Hcnonp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIUI B MPO(HECCHOHATBHBIX T
3ajjayax.

Tema 4.10. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa

Nel0 «'pacduku OCHOBHBIX [TpakTuueckoe 3ausatue Nel0 no reme «I"pa@uku OCHOBHBIX TPUTOHOMETPUUECKUX 2 JIP 2,4,23,30

TPUTOHOMETPUUECKUX (QYHKIHI». byHKIHI.

Tema 4.11. TpuroHomerpuyeckue Copepxxanue yueOHOIro MaTepuasa

YPaBHEHHMSI U HEPaBEHCTBA. VYpaBHeHHUE cOs X = a. YpaBHEHHUE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUUECKUX ypaBHEHUN OCHOBHBIX THUIIOB: npocreiiune
TPUTOHOMETPUUECKHE  YpaBHEHUs, CBOJAIIMECS K  KBaJpaTHbIM, pellaeMble 2 7P 2,4,23,30
pa3ioKeHuEeM Ha MHOXKHUTEIH, OAHOPOIHBIE.
IIpocreiimye TPUroHOMETPUYECKUE HEPABEHCTBA.

Tema 4.12. Cucrembl Copepxanue yueOHOro MmaTrepmuasa 5 JIP 2.4.23.30

TPUTOHOMETPUUECKHUX YpaBHEHUI. CucreMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHHH. T

Tema 4.13. IIpaktuyeckoe 3ansatue | Coaep:kaHue y4eOHOro MaTepuasia

Ne 11 «Tpuronomerpruueckue IIpaktrnueckoe 3ansatue Nell no reme «Tpuronomerpuueckue ypaBHEHUs U 2 JIP 2,4,23,30

YPaBHEHUS U HEPABEHCTBAY. HEPABEHCTBAY.
CamocrosiTesibHast padora Ned 4 TIP 2.4.23 30
CocraBieHHe CIpaBOYHOI0 MaTepuaia 1o reme «KoopanuHaTsl 1 BEKTOPBD». P

Paznen 5. KommiekcHble unciia 10

Tema 5.1. KommekcHble unca. Copaepxxanue yueOHOIro MaTepuasa
[TonsiTre koMIIekcHOro ymcia. ConpskeHHbIe KOMIUIEKCHBIE Yncia, MOAYIb U 9 JIP 24,2330

apryMeHT KOMIUIEKCHOTO uncia. dopma 3anucu KOMIIJIEKCHOTO YUCIIa
(reomeTpuyeckasi, TPUrOHOMETpHUecKas, aredpandeckas). Apupmernyeckue
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JEICTBUS C KOMIIJIEKCHBIMU YK CJIAMHU.

Tema 5.2. [Ipumenenue Conep:kanue y4eOHOT0 MaTepuaJia

KOMIIUIEKCHBIX YHCE. BrinosiHeHUE pacyeTOB ¢ MOMOLIBIO KOMIUIEKCHBIX yucen. [Ipumepsl ucnonb3oBanus 2 JIP 2,4,23,30
KOMIUIEKCHBIX YHCEL.

Tema 5.3. [Ipaktnueckoe 3ansatue Ne | Conep:kanue yueOHOro MaTepuasia 9 TP 2.4.93.30

12 «KOMILIEKCHBIE YUCIA. [Ipaktuueckoe 3anstue Ne 12 no reme «KoMIuieKCHbIE YnCTay. >
CamocrosiTeibHas padora NeS 4 JIP 2,4.23.30
CocrasieHre cCipaBOYHOro MaTepuaia 1o reMe «KomIuiekcHsle ynciay.

Pa3nea 6. IlpousBognas GpyHKIUH, ee IPUMEHEHHE 29

Tema 6.1. [loHsTHE TPOU3BOIHOM. Copaepxxanue yuyeOHOIro MaTepuasa

dopmyisl 1 IpaBUiIa OnpezaeneHye 4UCIOBOM MOCIEI0BATEIBHOCTH U CIIOCOOBI ee 3ananus. CBoiicTBa

Qg epeHIpOBaHuSI. YHCJIOBBIX IOCIEeA0BaTeNbHOCTEN. OmnpeneneHue npejaesna nociaeJoBaTeIbHOCTH.
Brraucnenue npenenos nocnenoatensuoctei. [Ipenen pynkunnu Ha 66CKOHEYHOCTH. 2 JIP 2,4,23,30
[Ipenen ¢pynkuuu B Touke. [Ipupamenune aprymenta. [Ipupamenue Gynkun. 3agaun,
IIPUBOSALINE K IOHATUIO IPOU3BOJHON. OnpeesieHne Npou3BoOaHON. AJITOPUTM
OTBICKaHUS IPOU3BOAHOM.

Tema 6.2. [Ipon3BoaHbIE CYMMBI, Copnepxanue yueOHOro Mmarepmuasa 5

pa3HoCTH, Tpou3BeeHus, yactHoro. | @opmynsl nuddepenumponanus. [Ipasuna quddepennupoanus. JIP 2,4,23,30

Tema 6.3. [IponsBonHbIe Copepxanue yueOHOro MmaTrepuasa

TPUTOHOMETPUUECKUX (PYHKIIMH. Omnpenenenue cnoxHor GyHkuu. [Ipon3BoaHas TPUrOHOMETPUUECKUX (PYHKIIUM. 2 JIP 2,4,23,30
ITpon3BoiHas CIOKHOU (YHKIIMH.

Tema 6.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa 2 TP 2.4.23.30

Ne 13 «IIpousBoaHas QyHKIMHY. ITpaktuyeckoe 3anstue Nel3 no Teme «lIponsBogHas GyHKIHNY. T

Tema 6.5. [TonsTHe HEpEpBIBHON Copnepxanue yueOHOro Mmarepmuasa

¢byHKIMHU. MeToa HHTEpBaJoB. [Tonsitue HenpepriBHOU (yHKIUMU. CBoicTBa HenpepbIBHON (QyHKIUU. CBSA3b MEKIY 2
HENPEPbIBHOCTHIO U (P PEepeHINPYEMOCTHIO PYHKIIMHU B TOUKE. AJITOPUTM pEIICHUS JIP 2,4,23,30
HEPABEHCTB METOJIOM MHTEPBAJIOB.

Tema 6.6. I'eomerpuueckuii u | Coaep:kaHue yueOHOIo MaTepuasa

(bu3nYecKuil CMbICI TPOU3BOAHOM. IIpojeccrnonaIbHO—OPHEHTHPOBAHHOE COAEPKAHUE 5 OK 01
["'eomeTpHUUEeCKHl CMBICI TPOU3BOAHOMN (PYHKIIMM — YTI0BOM KO3 PUIIEHT JIP 2,4,23,30

KacateJlbHOU K rpaduKy QYHKIIMH B TOUKE. Y pPaBHEHHE KacaTeJIbHOU K rpaduKy
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(GyHKIMU. AITOPUTM COCTABJICHHUS yPaBHEHUS KacaTeIbHON K TpaguKy GyHKIHUN
y=f(x). ®usznueckuii (MEXaHMUECKHI1) CMBICI MIPOU3BOTHON — MTHOBEHHAs! CKOPOCTD B
MOMEHT BpemeHHU t: v = S’ (t). duznueckuil cMbICT IPOU3BOJHON B
npodecCHOHANBHBIX 3aayax.
Tema 6.7. [IpakTuueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepuasa
Ne 14 «I'eoMeTpuueckuii u [TpakTrueckoe 3anstue Ne 14 mo treme «I'eomeTpruieckuii U (PU3MIECKUN CMBICIT JIP 2,4,23,30
(U3HYECKUN CMBICI IPOU3BOJHONY. | TPOU3BOTHOI.
Tema 6.8. Monoronnocts ¢pynkiuu. | Coaep:kanue y4edOHOro MaTepuajia
Touku 3xcTpemMyma. Bospacranue n yosiBanue GpyHKIINH, COOTBETCTBUE BO3pACTAHUS U yOBIBAHUS
GbyHKIIMY 3HaKy Mpou3BoAHOM. [IoHATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOH MPOU3BOIHON BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH HA
oTpeske. 3a/1a4yll HA MAKCUMYM M MUHUMYM. [loHATHE acCUMIOTOTHI, CIOCOOBI UX JIP 2,4,23,30
oTpeneNieHus. AJTOPUTM UCCIIEAOBAaHUS (PYHKIIMHM U IOCTPOCHHS ee rpaduka c
MOMOIIBIO TPOU3BOAHOMN. J[poOHO-uHeHas Gpynkuus. UccnenoBanue GpyHkuuu Ha
MOHOTOHHOCTH U TIOCTPOEHHUE IpahUKOB.
Tema 6.9. HanbGomabimee u Coaep:xxanue yueOHOro MaTepHaJia
HauMEHbBIIICe 3HAUCHUS (PYHKITHH. Haxoxaenrne HanOOIbIIero 1 HAMMEHBIIET0 3HAYCHUH (PYHKINN, TOCTPOSHUE JIP 2,4,23,30
rpaMKOB MHOTOUICHOB C MCMOJIb30BAHUEM alllapaTa MaTeMAaTHYECKOTO aHAIN3a.
Tema 6.10. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne 15 «MccnenoBanue GpyHKIUM ¢ [TpakTuueckoe 3ausaTue Ne 15 mo teme «MccnenoBanue GyHKIHI ¢ TOMOIIBIO JIP 2.4.23.30
TMOMOIIBIO TPOU3BOTHOW. MIPOU3BOIHOMN. >
Tema 6.11. Haxoxnenue Copepxanue yueOHOro MaTepuasa
ONTUMAJIBHOIO pe3yibTaTa ¢ Haumensbiiee n Hanbosnbiiee 3Ha4eHUE QyHKINN.
IIOMOIIBIO TPOU3BOIHOM B JIP 2,4,23,30
MIPaKTUYECKHX 3ajjauax.
Tema 6.12. Pemenue 3amau. Conep:xanue yueOHOro MaTepuaJia
[TpousBonHas GpyHKIMH, €€ IIpodeccnoHaILHO—OPHEHTHPOBAHHOE COAEPIKAHUE
IIPUMEHEHNE. ®opmynsl 1 npaBuia auddepenunposanus. Mccnenopanre GpyHKUINN ¢ TOMOIIBIO JIP 2,4,23,30
npoun3BoiHON. Hanbosplee 1 HauMeHbIIee 3HaueHUs! PyHKIUH.
Tema 6.13. IIpaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuajia
Ne 16 «ITpumenenue npousBonnoir | [Ipaktuueckoe 3ansiTre Nel6 o teme «IIpumeHenne nponu3BOAHON QYHKITHH. JIP 2,4,23,30
byHKIANY. CamocrosiTesibHas padoTa Ne6 JIP 2.4.23.30

CocraBieHue CIIPAaBOYHOI'0 MaTcpuajia no TcMe ((HpOI/ISBOIIHa}I (bYHKL[I/II/I».
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Pazgesn 7. MHOTOrpaHHMKH M TeJia BpalleHUs! 40

Tema 7.1. Bepuunsl, peGpa, rpanu Conep:kanue y4eOHOT0 MaTepuaJia

MHOT'OTpaHHHKA. [Tonsitue Muororpannuka. Ero ajnemMenTsl: BepmnHsl, pedpa, rpanu. J(uaroHans. 2 P 2.4.23.30
Ceuenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOTPAaHHUKH. >

Tema 7.2. [Ipusma, ee Copaepxxanue yueOHOIro MaTepuasa

COCTAaBJISIOLINE, CEUCHHUE. [Toustue npusmsl. Ee ocHoBaHus 1 60koBbIe rpanu. Beicota npusmsl. [Ipsmas u 2

[Mapannenenunen, Kyo. HakJIOHHas npusMma. Ee cedenue. [Ipsamas u npaBuibHas npusMsl. [lapannenenunen, JIP 2,4,23,30
CBOMCTBA NPSIMOYTOJILHOIO napaenenunena, Kyo. Ceuenue kyba, napaiesnenunesa.

Tema 7.3. [IpakTuueckoe 3aHsTHE Copaepxxanue yuyeOHOro MaTepuasa 5

JIP 2,4,23,30

Neol7 «lIpuzmay. IIpaktuueckoe 3anstue Nel7 no reme « [lpuzmay. T

Tema 7.4. [lupamuna, ee Copepxxanue yueOHOIro MaTepuasa

COCTAaBJISOLINE, CEUCHHUE. [Tupamuna u ee anementsl. Ceuenue nupamusl. [lpaBunbHas nupamuia. Y ceueHHast 9
nupamujia. bokoBast U mosiHas HOBEPXHOCTh NPU3MBL, TUpaMubl. [lnomans 60koBo# 1 JIP 2,4,23,30
HOJIHOM MOBEPXHOCTH MPU3MBbI, THPAMUJIBL.

Tema 7.5. IIpaktrueckoe 3aHsTue Coaep:xxanue yueOHOro MaTepHaJia 2 JIP 2.4.23.30

Nel8 «IIupammmay. ITpaktueckoe 3ansatue Nel8 o reme « Ilupamunar. T

Tema 7.6. [Ipumepsl cummeTpuii B Coaep:xanue yueOHOro MaTepuaJia

npodeccun. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJlePKAHME OK 01
CuMMeTpust OTHOCUTEIBHO TOUKH, IPAMOi, Ti1ockocTH. CUMMETpHS B Ky0e, 2 P 2.4.23.30
napajuienenunene, npusme, nupamue. CuMMeTpus B IPUPOJE, apXUTEKTYpE, T
TEXHUKE, B OBITY.

Tema 7.7. IIpaBriibHbBIE Copaepxxanue ydyeOHOro MaTepuasa

MHOT'OT'PAaHHUKH, UX CBOWCTBA. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2 JIP 2,4,23,30
[TonsiTve mpaBUIILHOTO MHOTOrpaHHUKa. CBOWMCTBA MPABUJIBHBIX MHOTOTPAaHHUKOB.

Tema 7.8. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTrepmuasa 2 JIP 2.4.23.30

Ne 19 «MHOTOrpaHHUKN. ITpakTnueckoe 3ansTue Nel9 no reme « MHOrorpaHHUKI. T

Tema 7.9. [IpakTuueckoe 3aHsATHE Copaepxxanue yueOHOIro MaTepuasa

Ne 20 «IIpaBuiibHBIC [Mpaktudeckoe 3anstue Ne 20 «I[IpaBubHBIE MHOTOTPAHHUKI. 2 JIP 2,4,23,30

MHOTOTPaHHUKN.

Tema 7.10. O0001IeHUE U Conep:xanue yueOHOro MaTepuaJia OK 06

CHCTeMATH3alUs 3HAHUH. O6o6muenne u cuctemaruzanus 3Hanui. [loaBenenne utoros 3a | cemectp. 2 JIP 24,2330

Tema 7.11. {ununnp, ero Copepxxanue yueOHOIro MaTepuaJa 2
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cocrapisitonue. Ceuenue mununapa. | Humunap u ero snementsl. CeueHue nuinHapa (mapajiieibHoe OCHOBAHUIO U OCH). JIP 2,4,23,30
Pa3BepTka nuimHapa.
Tema 7.12. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 2
No21 «[{ummHapy. ITpaktrueckoe 3ansatue Ne2l o reme «{umuaapy. JIP 2,4,23,30
Tema 7.13. Konyc, ero Copaepxxanue yueOHOIro MaTepuasa
COCTAaBJISAIOLIHE. Konyc u ero anementsl. CeyeHue KoHyca (apajuieabHOe OCHOBAHUIO U ITPOXOASIIEe 2
yepes3 BEpIINHY), KOHn4Yeckue ceueHus. PazBepTka koHyca. Y cedeHHbIH KOHYC. Ero JIP 2,4,23,30
oOpasytonias u Beicota. CeueHne yCeYeHHOT0 KOHyca.
Tema 7.14. [IpakTuueckoe 3aHsTHE Copaepxxanue yuyeOHOro MaTepuasa 2
No22 «Konycy. [TpakTueckoe 3ansatue No22 no reme «Konycy. JIP 2,4,23,30
Tema 7.15. lllap u cdepa, ux Copepxxanue yueOHOIro MaTepuasa 5
CEUYEHUSI. [Hap u chepa. Bzaumuoe pacnonoxenne chepsl u mnockoct. Ceuenue mapa, chepsl. JIP 2,4,23,30
Tema 7.16. IIpaktuueckoe 3anatue | Conep:kanue yueOHOro MaTepuasia 5 JIP 2.4.23.30
23,23,
No23 «Cdepa, mapy. [TpakTiaeckoe 3austue No23 o reme «Cdepa, mapy.
Tema 7.17. Ilonsatue 06 oObeme | Comep:kaHue y4eOHOTO MaTepHAasa
Tena. [Tonsitre 06 o6beMme Tena. O0beM Kyda U PSIMOYTOJILHOTO Mapayuienenuneaa. Oobem OK 02
npU3Mbl U unHApa. OTHOIIeHHEe 00beMOB 10100HBIX Tel. ['eomeTpruecKuil cMbIc 2 TP 2.4.23 30
onpenenutens 3-ro nopsiaka. O6bemsl upamMuasl U Konyca. Oobem mapa. [lnomanau T
noBepxHocTel Ten. O6beMbl U IJIOLIA/ 1M TOBEPXHOCTEH MMOTIOOHBIX Te.
Tema 7.18. IIpakTnueckoe 3aHsaTHE Copaepxxanue ydyeOHOro MaTepuasa 5 JIP 2.4.23.30
Ne24 «O0OBeMBI TENY. ITpaktuyeckoe 3anstue Ne24 o Teme «OObEMBI TEI. CT
Tema 7.19. KomOunauuu Copaepxxanue ydyeOHOro MaTepuasa
MHOTOI'PaHHHUKOB U T€JI BpaILlEHUS. IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COCP/KAHME
Komb6unanuu reomerpuueckux tei. Mcnonb3oBanne KOMOMHAIMI MHOTOIPaHHUKOB U 2 TP 2.4.93.30
TeJ BpallleH!Us B IPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4ax. ['eomeTpruueckue KOMOMHALUU P
Ha MPaKTHKE.
Tema 7.20. Pemenue 3anau. Copaepxxanue yueOHOIro MaTepuasa 5
MHororpanHuku ¥ Tejia BpameHus. | O0beMbl U IIIOIMA 1 TOBEPXHOCTH MHOTOIPAaHHUKOB U TeJl BpAILllEHUSI. JIP 2,4,23,30
Pa3nea 8. IlepBooOpasHas pyHKIMH, ee IPUMEHEHHE 23
Tema 8.1. IlepBooOpa3snas pyukuu. | Coaep:kanue yuedOHOro MaTepuajia
3aaya 0 BOCCTAHOBJIEHUH 3aKOHA JBM)KEHHUS 110 U3BECTHOMN cKOpocTH. [loHsaTHE 9
uHTerpupoBanus. O3HaKOMIIEHHE C TIOHATHEM UHTErpajia U MepBoOOpa3sHON 1Jis JIP 2,4,23,30

¢ynkuum y=f(x). Pemenue 3a1a4 Ha cBsI3b IepBOOOpa3HON M €€ MPOU3BOTHOM,
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BBIUMCJICHHE MTEPBOOOpa3HOM st JaHHOU QyHkimu. Tabmumna Gopmyn s
HaXO0XXJeHUs epBOOOpa3HbIX. M3ydueHue npaBuiia BBIYMCICHUS IEPBOOOPA3HOIL.
[IpaBria HaXOXXICHHUS IEPBOOOPA3HBIX.
Tema 8.2. IIpakTueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne25 «IlepBooOpa3zHasi». [Tpaktuyeckoe 3anstue Ne25 no Teme «IlepBooOpazHasi». JIP 2,4,23,30
Tema 8.3. Iinomanp Conep:kanue y4eOHOT0 MaTepHuaa
KPUBOJIMHENHOM Tpaneuuy. 3aauu, MPUBOISALINE K IOHATHUIO ONPEEIIEHHOTO UHTErpajga — O BHIYMCICHUN
IUIOINAAM KPUBOJIMHEHHON Tpanenuu, o nepemMenieHuu Touku. [lousarue 2 TP 2.4.23 30
OTIpeNIeIEHHOTO HTErpaia. | eoMeTpudeckuil M PU3HMUECKUI CMBICI OTPEAETICHHOTO P
unterpana. ®opmyna Hetotona — Jleitbnuna.
Tema 8.4. Heonpenenenunlit Copaepxxanue yuyeOHOIro MaTepuasa 5 JIP 2.4.23 30
HWHTETpall. [ToHsiTHE HEONpeeIEHHOI0 HHTErpaia. 7T
Tema 8.5. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOIro MaTepuasa 5 JIP 2.4.23 30
No26 «Heonpenenennsiii unterpany. | [lpakruueckoe 3anstre No26 o teme «HeonpeeneHHblil HHTErpam. 7T
Tema 8.6. [lonsarue 06 Coaep:xxanue yueOHOro MaTepHaJia
OIpe/IeIEHHOM MHTErpaje Kak ["'eomeTpryeckuii CMBICI OIIPEIEICHHOIO HHTETpala. 2
IJIOIIAAN KPUBOJIUHEHHOMN JIP 2,4,23,30
Tpaneuuy.
Tema 8.7. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro Mmarepuasa 2 JIP 2.4.23.30
Ne27 «OnpeneneHHbIN UHTETpAI». [TpakTiueckoe 3anstue Ne27 no reme «OnpeeseHHbII HHTErpai». P
Tema 8.8. Onpenenennelii unarerpan | Coaep:kaHue y4edGHOro MaTepuasa
B JKU3HU. ['eomeTpuueckuii cMbica onpeaeneHHoro uurerpana. @opmyna Hetotona - JleiiGnuna.
Pemenue 3a/1a4 Ha MPUMEHEHHE HHTETPAJIA JUTS BBIYUCICHUS (DU3HUCCKUX BEJTHINH U 2 JIP 2,4,23,30
wiomazae. Ileppoodpaznas Gpynkiuu. [IpaBuna HaxoxaeHus nepsoodpasHbix. Ee
IPUMEHEHHE.
Tema 8.9. [IpakTuueckoe 3aHsaTHE Copepxanue yueOHOro MmaTrepmuasa 5 JIP 2.4.23.30
Ne28 «nTerpan u ero [Tpaktndeckoe 3aastre No28 o Teme «MHTErpan u ero mpuMeHEeHUey. »TT
[IPUMEHEHUE. CamocrositeibHass padora Ne7 5 JIP 2.4.23.30
CocTaBieHHue CIPaBOYHOr0 Marepuaiia rno reme «Murerpam. T
Pa3nean 9. Crenenn u kopuu. CrenenHas GyHKIust 19
Tema 9.1. Crenennas QyHkims, ee \ Conep:xanue yueOHOro MaTepuaJia 2
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CBOWCTBA. TToHsITHE KOpHS N-Oif CTENEeHM W3 JeiicTBUTENbHOro umcna. ®yHkimm y = VX  mx JIP 2,4,23,30
cBoiicTBa u rpaduku. CBOKWCTBA KOPHSI N-OH CTENCHH.
Tema 9.2. [IpeoOpazoBanue Conep:kanue y4eOHOT0 MaTepuaJia
BBIPAKECHUM C KOPHAMHU N-0i [TpeoOpa3zoBaHne UppalMOHATIbHBIX BBIPAXKEHUH. 2
JIP 2,4,23,30
CTEIICHMU.
Tema 9.3. [IpakTrueckoe 3aHsiTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne29 «Pagukaib. [Tpaktuueckoe 3anstue Ne29 o reme «Pagukaiby. JIP 2,4,23,30
Tema 9.4. CpoiicTBa CTEIEHHU C Conep:kanue y4eOHOT0 MaTepuaJia
paloHaIbHBIM U elcTBUTENbHBIM | [IoHsATHE cTenenu ¢ J1toObIM palMoHaIbHBIM IToKa3aTeneM. CreneHHble QyHKINU, UX 2 TIP 2.4.23.30
MTOKa3aTeISIMHU. CBOMCTBA U IpauKH. T
Tema 9.5. Peuenue Copaepxxanue yuyeOHOIro MaTepuasa
UPPaLMOHAIBHBIX YPABHEHUN U PaBHOCWIIBHOCTh MppAaLlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB. METOBI UX PELEHUS. 2 IP 2.4.23.30
HEPABEHCTB. Pemenne uppannoHalbHbIX YpaBHEHUN 1 HEPABEHCTB. P
Tema 9.6. CrerneHu u KOpHU. Coaep:xxanue yueOHOro MaTepuaJia
Omnpenenenue creneHHon ¢pyHKuM. Mcronb3oBaHue ee CBOWCTB IIPU PELICHUN 2 TP 2.4.23 30
YpaBHEHUI U HEPABEHCTB. 7T
Tema 9.7. IlpakTuueckoe 3aHaTue Copepxxanue yueOHOIro MaTepuasa 5
Ne30 «Cremnenu u KOpHUY. ITpaktuyeckoe 3anstue Ne30 no Teme «CTENeHN U KOPHM. JIP 2,4,23,30
CamocrosiTeibHas paGora Ne8 5
CocraBieHue cupaBoYHOro MaTepuana 1o reme «CTeneHu u KOpHU».
Pa3nea 10. [loka3zaTenbHas GyHKIus 17
Tema 10.1. IToxazarenbHas Copepxanue yueOHOro MmaTrepmuasa
¢GbyHKIUS, ee CBOICTBA. CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpeneneHue
nokaszareabHON QyHKIMH, ee cBOicTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM 2 TP 2.4.93.30
nokasarenbHON QyHKIUH. Pelenne nokasareabHbIX ypaBHEHUH (YHKIIMOHAIBHO- >
rpadu4ecKUM METOIOM.
Tema 10.2. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia 2 TIP 2.4.23.30
Ne31 «Iloka3zarenbHas GyHKIHS. [Tpaktuueckoe 3ansaTue Ne31 no Teme «llokazaTenbHast QyHKIUS. >
Tema 10.3. Pemenune Copaepxxanue yueOHOIo MaTepuasa
MTOKA3aTEeNbHBIX YPABHEHUHN U Pemenne nmokas3aTesnbHbIX YPAaBHEHHMI METOJIOM YPAaBHUBAHUS [TOKA3aTENIECH, METOAOM 2 TIP 2.4.23 30
HEPABEHCTB. BBEJICHUSI HOBOI NepeMeHHOH, (PyHKIIMOHAIBbHO-TpaduyeckuM MeToioM. Perienne CTT
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[I0Ka3aTeNlbHbIX HepaBeHCTB. CHCTEMBI I0Ka3aTeIbHbIX ypaBHEHM. Pelenue cucrem
II0Ka3aTeIbHbIX YPAaBHEHUH.
Tema 10.4. Pemenue 3anau. Copaepxxanue yueOHOIro MaTepuasa
IToka3zarenbHast QyHKIMSL. Pemienue noka3aTenbHbIX YpaBHEHHIH METOJIOM YpaBHUBAHUS MOKa3aTesel 1 METOJJOM 2 TP 2.4.23.30
BBEJICHMS HOBOM MepeMeHHOM. Perienne noka3zareabHbIX HEPABEHCTB. e
Tema 10.5. IIpaktuueckoe 3ansatue | Copep:kaHue y4eOHOro MaTepuasia 5 JIP 2.4.23.30
Ne32 «IlokaszarenbHble ypaBHeHUsD». | [IpakTrueckoe 3ansaTre Ne32 o teme «IlokazarenbHble ypaBHEHUS. P
Tema 10.6. IIpaktuueckoe 3ansatue | Copep:kaHue y4eOHOro MaTepuasia
2 JIP 2,4,23,30
Ne33 «Iloka3zarenbHble [Ipaktuyeckoe 3anstue Ne33 o Teme «IlokazaTenpHbIe HEPABEHCTBAY. T
HEPaBEHCTBAY. CamocrositesibHas padora Ne9 5 JIP 2.4.23.30
CocraBieHue cpaBoyHOro marepuaia no teme «llokazarenpHast QyHKIHSD. >
Pa3nea 11. Jlorapudgmsl. Jorapupmuueckas pyHkuus 27
Tema 11.1. Jlorapudm yucna. Coaep:xxanue yueOHOro MaTepuaJia 2
Jlorapudm uncna. JlecATHYHBIA U HATYpaJIbHBIN JIOTapH (MBI, YHCIIO €. JIP 2,4,23,30
Tema 11.2. CgoiictBa norapu¢pmoB. | Comep:kaHue yueOHOT0 MaTepHasa 2
Onepanus gorapuMUPOBAHHUS. Cgoiicta norapudmon. Onepanus JorapuMupoBaHusl. JIP 2,4,23,30
Tema 11.3. Ilpaktuueckoe 3anatue | Comep:kaHue y4eOHOT0 MaTepHasa 5 JIP 2.4.23.30
Ne34 «Jlorapudmbi». ITpakTueckoe 3anstue Ne34 o reme «Jlorapudpmen. CT
Tema 11.4. Jlorapudmuyeckas Copnepxanue yueOHOIro MaTepuasa 5
(GyHKIMS, ee CBOICTBA. Jlorapudmmueckas GyHKIUS U ee CBONCTBA. JIP 2,4,23,30
Tema 11.5. Ilpaktuueckoe 3anartue | Coaep:kaHue yueOHOro MaTepuasa
Ne35 «I'paduku morapudmudeckux | [Ipakruueckoe 3ansaTue Ne 35 mo teme «I'paduku gorapudMudecKux QyHKITHI. 2 P 2.4.23.30
byHKIUN. T
Tema 11.6. Pemenue Copaepxxanue ydyeOHOIro MaTepuasa
Jorapu(pMUUECKUX YpaBHEHUN U [TonsiTue norapupmudeckoro ypasHeHus. Onepariysi moTeHIUpoBaHus. TpH OCHOBHBIX
HEPaBEHCTB. METO/Ia peLIeHHs] Jorapu(PMUUECKUX ypaBHEHHI: QyHKIIMOHAIbHO-TpaduyecKui, 2 P 2.4.23.30
METOJ MOTEHIIMPOBAHUS, METOJl BBEICHUS HOBOI nepeMeHHoH. Jlorapupmuueckue T
HEPABEHCTBA.
Tema 11.7. Cucremsl Copaepxxanue y4yeOHOro MaTepuasa
Jorapu(pMUUECKUX YpaBHEHHH. AJNTOPUTM pelIeHHUs CUCTEMBI YpaBHEHUN. PaBHOCHIIBHOCTD JOrapu(pMUYECKIX 2 P 2.4.23.30
ypaBHEHUI U HEPABEHCTB. T
Tema 11.8. Ilpaktuueckoe 3anartue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2,4.23.30

Ne36 «Jlorapudmmueckue

[Tpaktuueckoe 3ansTue Ne36 o reme «JlorapupmMuyeckue ypaBHEHUS.
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YPaBHEHUS.
Tema 11.9. IIpaktuueckoe 3ansatue | Copep:kaHue y4eOHOro MaTepuasia
Ne37 «Jlorapudpmuueckue [Tpaktuyeckoe 3anstue Ne37 o Teme «Jlorapupmudeckne HepaBeHCTBAY. 2 JIP 2,4,23,30
HEPaBEHCTBAY.
Tema 11.10. Jlorapudmsl B Copaepxxanue yueOHOIro MaTepuasa
MIPUPOJIE U TEXHUKE. IIpodeccrnonaibHO—OPHUEHTHPOBAHHOE COIEeP:KAHUE OK 01
2
[Tpumenenue norapudma. Jlorapupmudeckas cnupais B npupoze. Ee JIP 2,4,23,30
MaTeMaTHYECKUe CBOICTRA.
Tema 11.11. Pewenue 3anau. Copaepxxanue yuyeOHOro MaTepuasa 5 JIP 2.4.23 30
Jlorapugwmsl. Jlorapupmuueckas Jlorapugmuueckas GyHkuus. Penenne npocreimux gorapuMUIECKUX ypaBHEHUH. T
GyHKIMS. CamocrosiTtesbHas padora Nel( 5 IP 2.4.23.30
CocraBieHre CupaBoOYHOro MaTepuaia rno reme «Jlorapudmoi. 7T
Pasznen 12. MHuoxkecTBa. JjieMeHThl Teopuu rpagos 15
Tema 12.1. MuoxectBa. Onepanuu | Conep:kanue yuedOHOro MaTepuajia
C MHOXECTBAMH. [Tonsitue MuOkecTBa. [logMHo)ecTBO. Onepauuu ¢ MHOKecTBaMu. Oneparuu ¢ 2 TP 2.4.23 30
MHO>KeCTBaMU. PenieHue npukiagHbixX 3aad. >
Tema 12.2. [Ipaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuajia
Ne38 «MHOKECTBaY. [Tpaktryeckoe 3anstue Ne38 o Teme «MHOXKECTBAY. 2 JIP 2,4,23.30
Tema 12.3. ['pads1. Copepxanue yueOHOro MmaTrepuasa 5
ITonsitue rpada. Cesi3Hbli rpad, AepeBo, LUK rpad Ha MIOCKOCTH. JIP 2,4,23,30
Tema 12.4. Pemenue 3anau. Copepxanue yueOHOro MmaTrepuasa
MHosKecTBa, Tpadbl 1 HX Onepanuu ¢ MHOXkecTBaMH. OINrcaHue peanbHbIX CUTYalUN ¢ TTIOMOIIbIO MHOXKECTB. 2 K 2.4
NpUMeHeH e, [TpumeHnenue rpadoB K peLIeHUIO 3ajay. JIP 2,4,23,30
Tema 12.5. [Ipaktuueckoe 3anatue | Coaep:kanue yueOHOro Matepuasia 5 JIP 2.4.23.30
Ne39 «I'padwiy. [TpakTiueckoe 3ansatue Ne39 no reme «I"padni». >
CamocrositesibHas padora Nell 5 JIP 2.4.23 30
CocTaBieHue cipaBOYHOro Marepuaia mno reme « Maoxxectsa. ['padbi».
Paszpgen 13. DneMeHTbl KOMOMHATOPHKH, CTATUCTHKHU U TEOPUH BEPOSATHOCTEH 25
Tema 13.1. OcHOBHbIE MOHATHUS Copepxxanue yueOHOro MmaTepuasa OK 05
KOMOHHATOPHUKH. [TepecTaHOBKH, pa3MellleHUs, COUETAHHUS. ? JIP 2,4,23,30
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Tema 13.2. [Ipaktuueckoe 3anatue | Conep:kanue yueOHOro Matepuasia
Ned( «HepeCTaHOBKI/I, pa3MenieHus, HpaKTI/IquKoe sapstie Ne40 mo teme «HepeCTaHOBKI/I, pasMEIICHUsA, COUCTAaHU). 1K 2.4
JIP 2,4,23,30

COUYETaHUSI.

Tema 13.3. CoObiTHE, BEPOSTHOCTH Conep:kanue y4eOHOT0 MaTepuaJia

cobbITHs. CTI0XKEHNE ¥ YMHOKECHHIE CoBMeCTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTA CyMMBI COOBITHH. OK 07

BepOSTHOCTEH. YcnoBHas BEpOSITHOCTh. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS. TeopemMbl 0 JIP 2,4,23,30
BEPOSTHOCTH MTPOU3BEICHUS COOBITHIA.

Tema 13.4. BeposiTHOCTh B Conep:kanue y4eOHOT0 MaTepHuaJa

npodecCHOHANBHBIX 3a1a4ax. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJePKAHME OK 01
OTtHocuUTeNbHAS YaCTOTA COOBITHSA, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE P 2.4.23.30
onpeenaeHue BeposiTHOCTU. OLIeHKa BEPOSITHOCTH COOBITHSI. 7T

Tema 13.5. [Ipaktuueckoe 3anatue | Conep:kanue yueOHOro MaTepuasia

Ned1 «Teopusi BepoATHOCTEH». [Ipaktuueckoe 3anstue Nedl no reme «Teopus BEpOATHOCTEN». 1P 2,4,23,30

Tema 13.6. JluckperHas cinyyaiiHas | Cojep:kaHue y4eOHOro MaTepuajia

BEJIMYMHA, 3aKOH €€ paclpeneiICHU. BI/I,I[BI CﬂyqaﬁHbIX BCIIMYHMH. OHpeﬂeHeHI/Ie I[HCerTHOﬁ CJ‘Iy‘IaﬁHOﬁ BEJIMYMHBI. 3aKOH JIP 2.4.23.30
pacnpeesieHus] JUCKPETHOM CIIy4allHOW BEJIMYUHBI. Ee 4nCIIOBbIE XapaKTEPUCTUKH. 7T

Tema 13.7. 3agaun marematnueckoin | Coaep:kaHue yueOHOro MaTepuasa

CTATUCTUKH. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJleP:KAHME
Bapuanuonnsii psia. [lonuron yactot u rucrorpamma. CTaTUCTHUYECKUE TP 2.4.23.30
XapaKTEePUCTUKHU psijia Habto1aeMbIX TaHHBIX. [lepBruuHast 00paboTKa CTaTUCTUYECKHUX T
naHHbIX. ['paduueckoe ux npencrasnenue. HaxoxaeHue cpeqHIX XapaKTEPUCTHUK,
Ha0Jr01aeMbIX JaHHbIX. CocTaBlieHne TabIUI] ¥ JUarpaMm Ha MPaKTHKE.

Tema 13.8. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa

Ned?2 «MaTtemarnueckas [TpakTdeckoe 3ausTre Nod2 1o reme «MareMaTHdecKkasi CTATUCTHKAY. OK 03

JIP 2,4,23,30

CTaTUCTHUKAY.

Tema 13.9. Pemienue 3anauy. Conep:xxanue yueOHOro MaTepuaJia

DneMeHThl KOMOMHATOPUKH, DOnemeHThl KOMOUHATOpUKH. COOBITHE, BEPOSITHOCTH COOBITUS. COXKEHHE U IP 2.4.23.30

CTaTUCTUKH U TEOPUU BEPOSITHOCTEN. | YMHOXKEHHE BEPOSITHOCTEH. T

Tema 13.10. IIpaktuueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa JIP 2.4.23.30

Ne43 «KomOuHaTOpUKa M TEOPHS [Tpaktgeckoe 3ansTre Ned3 o Teme «KoMOMHATOpHKA M TEOPHS BEPOSTHOCTEH. P

BEPOSITHOCTEW. CamocrositeibHass padora Nel2 JIP 2,4.23.30

CocraBneHue cupaBogHoro matepuaia no reme «KomOunaropuka. Teopust
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BEPOSITHOCTEN .
Pa3znes 14. YpaBHeHMsI U1 HEPABEHCTBA 23
Tema 14.1. PaBHOCHJIBHOCTH Conep:kanue y4eOHOT0 MaTepuaJia
YPaBHEHHUI U HEPABECHCTB. PaBHOCUIIBHOCTD YpaBHEHM U HepaBeHCTB. OnpeneneHust. OCHOBHBIE TEOPEMBI
PaBHOCUJIBHBIX TEpeXo/iaX B YpaBHEHUAX U HepaBeHCTBaX. OO1Iue METOAbl PEeIICHUS 2
YpaBHEHHMIA: IEPEX0 OT PaBeHCTBA (PYHKLUH K paBEHCTBY apTyMEHTOB IS JIP 2,4,23,30
MOHOTOHHBIX (DYHKLHN, METO/ pa3ioKEHUsI HA MHOKHUTEIU, METO/1 BBE/IEHUSI HOBOM
NepPEMEHHOM, (PYHKIIMOHATBHO-TpapHIECKUil METO/I.
Tema 14.2. I'paduueckuii meTon Coaep:xanue yueOHOro MaTepuaJia
pelleHNs YpaBHEHNH, HEPaBEHCTB. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJePKAHME
OO61re MeTOIbI pellIeHUs] HEPABEHCTB: MEePeX0/1 OT CPaBHEHUS 3HAYCHUN (DYHKITUH K 9
CpaBHEHHIO 3HAYCHHIA apTyMEHTOB /I MOHOTOHHBIX ()YHKIIMH, METOJl HHTEPBAJIOB, JIP 2,4,23,30
dbyHkmoHanpHo-rpaduueckuit meto. ['paduueckuit MeTos perieHus ypaBHEHUN U
HEPABEHCTB.
Tema 14.3. [Ipaktuueckoe 3ansatue | Conep:kanue yueOHOro MaTepuasia
Ned4 «Penrenue ypaBHEHHID». [Ipaktuueckoe 3anstue Ned4 mo teme «PernieHue ypaBHEHHI. 2 P 2,4,23,30
Tema 14.4. [IpakTuueckoe 3aHsATHE Conep:xanue yueOHOro MaTepuaJia
Ned45S «Penienue HEPABEHCTBY. HpaKTI/IquKOe saasatue Ned5 o reme «Pemenue HEPABCHCTB). 2 JIP 2’4’23’30
Tema 14.5. YpaBuenus u Copepxanue yueOHOro MaTepuasa
HEPABEHCTBA C MOJLYJIEM. Omnpenenenne monyins. Packpeitue Monyins o onpenenenuto. [Ipocreiime ypaBHeHus
Y HEPaBEHCTBA C MoAyJeM. [I[puMeHeHne paBHOCUIIBHBIX IEPEXOI0B B OIIPEIETICHHBIX 2 P 2.4.23.30
TUIIAaX YPaBHEHUU U HEPABEHCTB C MOAYJeM. 3HAaKOMCTBO ¢ napameTrpoM. [Ipocreiimue T
YPaBHEHHUs U HEPABEHCTBA C MAPAMETPOM.
Tema 14.6. [IpakTuueckoe 3aHsATHE Conep:xxanue yueOHOro MaTepuaJia
Ned6 «HapaMeTpBI»- HpaKTH‘ICCKoe 3ausaTue Ne46 o Teme «HapaMeprI». 3 JIP 2’4’23’30
Tema 14.7. CocraBnenue u pemienre | Coaep:kanue ydeOHOro Mmarepuasia
npodeccHOHANBHEIX 3a/a4 ¢ IIpodeccnoHaATbLHO—OPHEHTHPOBAHHOE COACPKAHME 2
TIOMOIIBIO YPABHEHHML. Pemennie TekcTOBBIX 3a71a4 TPO(HECCUOHATILHOTO COACPKAHMSL. JIP 2,4,23,30
Tema 14.8. Peenne 3anau. Copepxanue yyeOHOIro MmaTepuasa
2 JIP 2,4,23,30

YPaBHCHI/Iﬂ 1 HCPABCHCTBA.

OO61re MeToIbI pellieHusl ypaBHEHUH. Y paBHEHUS U HEPABEHCTBA C MOLYJIEM U C
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napamMeTpamH.

Tema 14.9. O6001meHue u Coaep:xxanue yueOHOro MaTepuaJia 2 JIP 2.4.23.30

CHCTeMATH3ANHUS 3HAHMIA. O06o00mmenue u cucremarusanus 3HaHui. [logsenenue uroros 3a Il cemectp. T
CamocrosiTesbHasi padora Nel3 4 JIP 2.4.23.30
CocraBlieHHE CIIPABOYHOTO MaTepHaja Mo TeMe «YpaBHEHHUSI U HEPABESHCTBAY.
Bcero: 310

IIpomMe:kyTouHasi aTTECTALUSA 30
Hroro: 340

IIpomexyTouHas aTrecTanus: 3a4er ¢ ouenkoii (I cemecmp)

IIpomexyTouHas aTrecTanms: nucbMeHHbIH 3k3ameH (11 cemecmp)
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

3.1 TpeGoBaHusi K MMHMMAJILHOMY MATePHAJIbHO—TEXHUYECKOMY 00ecreyeHn o

Y4eOHbIi mpeMeT pealin3yercs B ydeOHOM KaOMHETe MPUKIATHON MAaTeMATHUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- pabouee MecTo MpenoaBaTes;

- METOJIMYECKUE MaTepHalIbl 110 AUCLHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyZ0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEeOOBAaHUSM O€30MaCHOCTH H
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXHOCTh MHOTO(YHKIIMOHAJIBLHOTO MCIIOJNB30BaHMs KaOMHETa, C
LENBI0 W3YYCHHsSI COOTBETCTBYIONICH IUCHMIUIMHBI, MYJIbTHUMEAMKHHOE O0OpyAOoBaHUE (TIPOEKTOp M
MIPOEKIIMOHHBINA PKpaH UM UHTEPaKTUBHAsS JOCKA), IOKAIbHAsI CeTh C BBIXOJIOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeli 3a1. OCHAIIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) € AOCTYyNoM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crelalbHOTO MOMEIICHUS: yueOHasi ayAUTOPUsS IS TPOBEACHUS MPAKTUYECKUX
3aHATUN, TPYNNOBBIX KOHCYNbTALUNA, WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTauuu, Yd4eOHas ayAUTOPHH, OCHAIIEHHbIE OOOpPYJAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu oOyuenus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepevyeHb JTHIIEH3NOHHOTO M CBOOOJHO PACIPOCTPAHSEMOr0 IPOrPAMMHOIO o0ecleYeHuns :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl 211OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanuuenHass BO3MOXXHOCTb JlocTymna oOyuatomierocss k OMOC u3 moboit TOuku, B KOTOPOM
UMeeTcsl JOCTyln K HH(OPMallMOHHO—TEIeKOMMYHHUKAalMOHHON cetu «MHTepHer» (manmee — ceThb
«MHTEpHET»), KaK Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DMOC (MmoOunbHas U IEKCTOMHAsT BEPCUH WITH Ke
BEO—KJIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluu J10JIKEH
UMETh MeYaTHbIe U/WIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
U1 UCIIOJIB30BaHUs B 00pa30BaTEILHOM IIPOLECCE.

ITepeyenb pexkoMeHayeMbIX Y4eOHBIX M3JAHUMH, AONOJHUTEJbHOH JuTeparypbl UHTEpHET—
pecypcoB, 6a3bl JaHHBIX OH0IMOTEYHOrO (hoHAA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: aiaredpa U Hayajla MaTeMaTHYE€CKOIO aHaju3a, F€OMETpPHS.
Anrebpa u Hauvana Marematudeckoro aHanmusza 10 — 11 kmaccel: yuyeOHHK 1711 0011€00pa30BaTENbHbBIX
opranu3aiuii: 6a3oBbiii yposenb: B 2 4. U. 1/ A.I'. Mopakosuy, I1.B. CemenoB, —11—e u3s., crep. — M.:
MmuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: anrebpa ¥ Hayajlla MaTeMaTHUYECKOTO aHalIHu3a, FeOMETPHSL.
Anrebpa u Havasia MaTemarudeckoro anammza 10— 11 kmaccel: ydeOHMK Ansi 00rieoOpa3oBaTeIbHbBIX
opranu3zanuii: 6a3oblii yposenb: B 2 4. Y. 2 / [A.I'. Mopakosuu u ap.]; nox pea. A.I'. MopakoBuya. —
11-e u3n., crep. — M.: MHemo3uHa, 2022. —271c.
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JlonoJTHUTeIbHbIe HCTOYHMKH (U151 BHITIOJTHEHUSI BHEAYIUTOPHON CAMOCTOSITEIILHON pabOTHhI):

3. Ilepenbman, . . )KuBas maTtemaTtuka : HaydHo-mionyispHoe uznanue / S. W. Tlepensman. —
Cankr-IlerepOypr : Jlanb, 2025. — 172 ¢. — ISBN 978-5-507-52194-4. — Tekcr : anekTpoHHsbIit // Jlanb :
AJIEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/442082

4. Cenmpix, U. 10., Hduckpernas maremaruka : ydeOHoe mocobue / M. FO. Cempix, 0. Bb.
I'peGenmukoB. — MockBa : KnoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

5 bammakoB, M. U., Maremaruka. Ilpaktukym : ydeOHO-mpakTHueckoe mocooue / M. H.
bammvaxkos, C. b. Dutuna. — Mocksa : KaoPyc, 2023. — 294 c. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228

Ilepuoauyeckue M31aHuA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX TOPOT

Ilepeyens npogeccuoHaJbHBIX 023 TaHHBIX 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnextponHass wuHpopMaloHHas oOpasoBarenpHas cpepa OpUIIC. — Pexum pocryma:
http://mindload.ru/

2. CIIC «KoncynbranT [Imroc» — Pexxum nocryna: http://www.consultant.ru/

3. OBC YuebHO-METOIMUYECKOro IEHTPa MO OO0pa30BaHHMIO HA JKEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMII XKT) — Pexxum nocryna: https://umczdt.ru/

4. OBbC uznatenscTBa «Jlanb»— Pexxum mocryma: https://e.lanbook.com/

5. ObC BOOK.RU- Pexum nocrymna: https://www.book.ru/
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4. KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOT' O IPEJIMETA
KonTponb u oleHka pe3yabTaTOB  OCBOEHUS
MpEenoiaBaTesieM B MPOLIECCe MPOBEACHUS MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKKE BBHIOTHEHUS

00yJaroIMMHUCS WHIMBUIYAIbHBIX 3aJIaHUN.

mpeaMeTa  OCYIIECTBIISICTCS

[TpomexxyrouHas arrectanus B popme 3auera ¢ orneHkoi (I cemectp) u nucsMenHoro sx3amena (11

CEMECTD).

Oo6mue komnerenuu (OK), THYHOCTHBIE

THun oeHOYHBIX

pe3yJbtatsl (JIP) Pasen/Tema MeponpUATHH
OK.01 Bsibupare cmocoObl pemenus | P4, Tema 4.8, TectupoBanue
3aja4 npodeccuonanbaol | P6, Tema 6.6 VYcrHblii onpoc
JeITeIbHOCTU MIPUMEHUTEIBHO K | P7, Tema 7.6
Pa3IMYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Mcnonp30BaTh COBpEMEHHbIE
CpEICTBa IIOMCKa, aHaJIu3a U
WHTEpIpeTanuu nahopmanuu, u
WH()OPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 33124 PO eCCHOHATBHOM
NEeSATeTbHOCTH

JIP 2,4,23.30

P7, Tema 7.16

TectupoBanue
VYerHbli onpoc

OK 03. IlnanupoBaTh U peann30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeNPUHUMATEIbCKYIO 1eATeIbHOCTD B
npodeccuoHaIbHOHI cdepe,
WCIOJIb30BaTh 3HAHUS IO TPABOBOM U
(hMHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIIHIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

YcTHBIN onpoc
Pe3ynbTaT BBITOTHEHUS
MPAKTUYECKUX paboT

OK 04. DddexTuBHO
B3aMMOJIEHICTBOBATh U pabOTaTh B

KOJUIEKTUBE Y KOMaH/1e
JIP 2,4,23,30

P2, Tema 2.1

TecTtupoBanue
YCTHBIN onpoc

OK 05. OcyuiecTBiTh yCTHYIO U
MMCBMEHHYIO KOMMYHHUKALMIO Ha
rOCyJIapCTBEHHOM s3bIKe Poccuiickoin
denepanyy ¢ y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TecTtupoBanue
YCTHBIN onpoc

OK 06. ITposBisTh rpak1aHCKO-
MaTPUOTHYECKYIO MTO3ULIUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX
POCCHUICKHX TYyXOBHO-HPABCTBEHHBIX
LIEHHOCTEM, B TOM YHUCIIE C YYETOM
rapMOHM3ALUU MEKHALMOHAIIBHBIX U
MEXPETUTHO3HbIX OTHOIICHUH,
IIPUMEHSITh CTaHIAPTHI

P7, Tema 7.9

TectupoBanue

YcTHBII onpoc
Pe3ynbrar BEIMOIHEHUS
MPAKTUYECKUX paboT
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AHTUKOPPYIIIMOHHOTO TIOBEJICHUS

JIP 2,4,23.30
OK 07. CoxeiicTBOBaTh COXpaHEHHUIO P13, Tema 13.3 TectupoBanue
OKpY>Karolleu Cpebl, YcTHBIN onpoc

pecypcocOepeKeHHIO, TPUMEHSTh
3HaHUs 00 U3MEHEHHUU KIINMarTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BO/ICTBA, () (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX

CUTYaLUAX
JIP 2,4,23.30

1K 2.4 BemoassTs paboThl O P12, Tema 12.4 TectupoBanue
MPOEKTUPOBAHUIO U CTPOUTEIBCTBY P 13, Tema 13.2 VYcrHblii onpoc
MKEJIE3HBIX JIOPOT, 3€MJISTHOTO [TOJIOTHA U Pe3ynbrar BIIOIHEHUS
HCKYCCTBEHHBIX COOPYKEHHUH. MPAKTUYECKUX paboT

5. HIEPEYEHBb UCHHOJIB3YEMbIX METOJ0OB OBYUYEHUA
5.1 IlaccuBHBIE: JICKIIUU, TECTUPOBAHUE TIO pa3Jieiam.
5.2 AKTHBHBIE H HHTEPAKTUBHbIE: KCHC — CTaINH, OPCHH—PUHT.



