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1. MACIHIOPT PABOYEM MPOT'PAMMBI YYEBHOTI'O ITPEIMETA
OVYIL.07 MATEMATHUKA

1.1. O6aacts npuMeHeHusi padoyeil MPOrpaMmbl

PaGouast mporpamma yuebnoro mpeamera OVYIIL.07 Maremaruka sIBISETCS YacThIO MPOTPAMMEI
cpenHero (momHOro) obmero oopazosanus no cnenuanbHocTu CITO 23.02.04 Texaudeckas IKCILTyaTarust
MI0Tb€MHO-TPAHCTIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIMH M 000pYA0BaHHUS (II0 OTPACIISAM).

Pabouas mporpamma OVIL.07 Matematuka MOKET OBITh HCIIOJB30BaHA B MPOQEeCcCHOHATHLHON
MOJITOTOBKE, TIEPENIOrOTOBKE U MOBBIIICHUN KBATH(DUKAITUN Pad0UHX 0 MPOQecCusim:

18542 Cnecapp 0 peMOHTY ITyTE€BbIX MAllIUH U MEXaHU3MOB
Mecto yueonoro npeamera B crpykrype OIIOII-TIIICC3:

B yue6npix mianax OIIOII-TIIICC3 yuebnsiii mpeamer OYIL.07 MaremaTnka BXOJUT B COCTaB
o0uux o001e00pa3oBaTeNbHbIX YYEOHBIX NPEAMETOB, (POPMHpPYEMBbIX U3 00S3aTeNbHBIX MPEAMETHBIX
obnacreii ®I'OC cpennero obuiero odbpazoBanus, ans crneuuanbHocTel CIIO. C yuérom npoduis
OCBaMBaeMOMW CHEINATIbHOCTH (TEXHUUECKU) TaHHBIM MpeAMET U3ydaeTcs yriiyOleHHO, peanu3yeTcsl Ha
1 xypce.

1.2. TlnaHupyeMmble pe3y/JbTaThl OCBOEHHUSI Y4eOHOI0 MpeAMeTa:

1.3.1 TIlens yueObHOTO IpeaMeTa — TpeOOBAHUS K pe3yJIbTaTaM OCBOCHHUS Y4€OHOTO MpeIMeTa.

PaGouas mporpamMmma opueHTHpOBaHA HA JOCTH)KEHUE CIIEIYIOIINX IIeJe:

— (opMupoBaHue IEHTPATBHBIX MAaTEMATHUYECKUX TOHSATHHA (YUCIIO, BEIMYMHA, T€OMETPHUYCCKAS
¢burypa, nepemMeHHasi, BEpOSATHOCTb, (QDYHKIIHS), 00ECTIEUNBAIOIINX TPEEMCTBEHHOCTh U NIEPCIIEKTUBHOCTh
MaTeMaTH4eCKOro o0pa3zoBaHus 00yJarOIIUXCs;

— ToJBeJeHHe OO0yYarolMXcsi Ha JOCTYIIHOM JJsi HHUX YPOBHE K OCO3HAaHHUIO B3aHMMOCBSI3U
MaTeMaTUKA W OKpPYXKAIOIIero MHpa, IOHAMAaHWE MAaTEeMAaTHKA KaK YacTH OOmEel KyJIbTyphI
4eJI0BEUEeCTBA;

— Pa3BUTHE MHTEIUIEKTYyaJbHBIX MU TBOPUYECKUX CIOCOOHOCTEH OOydaroluxcs, MO3HaBaTEIbHON
aKTUBHOCTH, MCCJIEIOBATENbCKUX YMEHHHM, KPUTUYHOCTH MBIIUIEHHs, UHTEpeca K H3YYCHHIO
MaTEMAaTUKU;

— (opmupoBaHue (QYHKIHMOHAIBHON MaTeMaTH4eCKOH TIpaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTeMAaTUYECKUE aCMEKThl B PEAIbHBIX JKU3HEHHBIX CUTYallUAX W MPH M3YyYEHUU APYIMX AUCLMILINH,
IIPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, GopMyInpoBaTh UX Ha A3bIKE MAaTEMATUKU U CO3/1aBaTh
MaTeMaTU4eCKue MOJEIH, IPUMEHATh OCBOEHHbIM MaTeMAaTUYECKUM ammapar JUlsl peleHHsl MPaKTUKO-
OpUEHTUPOBAHHBIX 3a/a4, 3a7a4 NPOoPEeCcCCHOHATBHON NEeSATEIbHOCTH, MHTEPIPETUPOBATh U OLICHUBATh
IIOJTy4EHHBIE PE3YIIbTaThI.

1.3.2 [Inanupyemblie pe3ysIbTaThl OCBOSHUS yUeOHOTO MpeaMETa.

O6mme xomnerennuu (mpanee — OK) m mpodeccrnonanbupie kommerennnu (ganee — [1K) ®I'OC
CIIO B cOOTHECEHUM C JMYHOCTHBIMH, METANpPEAMETHBIMU U NPEAMETHBIMU pPEe3yJbTaTaMu OOyYEHMS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrapiieHbl B Ta0HIIE:



Koa n HamMeHOBaHHUe

PesynabTaTnl 00yyeHus

iﬂ&ﬁtgzsr;;( Oo0mmue JucuMIinHaApHbIe
OK 01. BeiOupats | JIMdHOCTHBIE ~ pe3ynbTaThl  JOJKHBI  oTpaxkarts | [IPO1. Bmamenue meromamu JOKa3aTeNbCTB, aTOPUTMAMHU
CrocoOBl pelIeHusl 337ad | B YaCTH: TPYAOBOTO BOCIIMTAHHMS: pemeHus 3aaa4; ymMeHue (GopMyTHUpOBaTH OIpPEACICHHUS,
npoheccHoHaTBEHON - TOTOBHOCTh K TpPydy, OCO3HAHUE IICHHOCTU | aKCMOMBI M TEOPEMbI, MPUMEHATH UX, HNPOBOAUTH
JEeSITEIbHOCTH MacTepcTBa, TPYJA0Tr00ue; JIOKa3aTeNbHbIE PACCYXKACHUS B X0JI€ PEILICHUS 3a1ay;
MIPUMEHUTEIEHO - TOTOBHOCTH K aKTUBHOM nestensHocTy | I1P62. Ymenue onepupoBaTh MOHATHSMH: CTENEHb YMCIIA,

K pa3JIMYHbBIM KOHTCKCTaM

TEXHOJOTHYECKOW M COLMAJIbHOM HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHUIMUPOBATh,  IUIAHUPOBATh  H
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JACSITEIHHOCTD;

- MHTEpeC K pazNuyHbIM chepam mnpodeccrnoHaTbHOU
EeATENHLHOCTH/

- TOTOBHOCTb M CIIOCOOHOCTh K 0O0pa3oBaHUIO
1 caMO0Opa30BaHUIO HA IPOTHKEHUU BCEH KU3HHU
MeranpeaMeTHbIE pe3ybTaThl IOJDKHBI OTPAXKATh:

Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMH
IM03HABATCIbHBIMU JCHCTBUSMH:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIIHHO dhopmynrpoBaTh
W aKTyaJu3upoBaTh MpoOJieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yYCTaHABJIMBATh CYIIECTBCHHBIW TPHU3HAK  HWIH
OCHOBAHMS JUTSL CpaBHEHUS, Kiaccuukanuu
u 00001IeHNS;

- ompenenATh  I[ENW  JEATCIbHOCTH,  3aJ]1aBaTh
rapamMeTpbl U KPUTEPUHU UX TOCTHKCHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH W MPOTHBOPCUHUS

B PacCMaTpUBAEMBIX SBJICHHSX;
- BHOCHTb KOPPEKTHBBI B JEATEIHHOCTh, OLIEHHBATH
COOTBETCTBHE PE3YJbTATOB IIEIISIM, OLCHUBATh PUCKH
MOCJICJICTBUH JIeATEIBHOCTH

- pa3BHBaTh KpPEaTUBHOE
MIPH PEIICHUN )KMU3HEHHBIX MPOOIIeM

0) 60a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:
- BJIAJICTh HaBBIKAMHU Yy4eOHO-MCCIICJOBATENBCKON U

MBIIIJICHUC

gorapudM UYMCTAa; YMEHUE BBINOJHITH  BBIYHUCICHUE
3HAYCHHUI U MpeoOpa30BaHUs BBHIPAKEHUM CO CTEICHSIMU U
norapudmamu, TpeoOpazoBaHus JIPOOHO-PAIIMOHATBHBIX
BBIPAKCHUI;

[1PG3. YMmeHue onepupoBaTh MOHITHAMU: pallMOHAIBHBIC,
HUppalMOHATBHEIE, MoKa3aTebHbIC, CTETICHHBIE,
norapuMUUecKre,  TPUTOHOMETPUYECKHE  ypaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMEI;

[1PGS5. YMenme omepupoBaTh MOHATHAMH: palliOHATbHAS
byHKIMA, TOKa3aTenbHas (YHKIUS, CTENeHHas (PyHKIHS,
norapudmMudeckas dbyHKIHS, TPUTOHOMETPUIECCKHUE
byHKIIMK, 00paTHBIE (YHKIIMW, YMEHHUE CTPOUTH TrpaduKu
W3YYCHHBIX (YHKIMHA, MCIOJIB30BaTh Trpaduku  TpH
U3Yy4YEHUU MPOLIECCOB
U 3aBHCHMOCTEH, MPH pEeIIeHUU 33]a4 U3 JAPYruX y4eOHbIX
IpeIMeTOB W 3aJad M3 pealbHON JKHU3HHU; BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKY BEJIMYUHAMU;

[TPG6. YMeHue pemath TEKCTOBBIC 3a7a91 pa3HBIX THUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBH)KCHHUE,
paboTy, CTOMMOCTh TOBAapoOB M YCIIYT, HAJIOTH, 3aJa4d M3

obmactu YIIpaBJICHUA JIMYHBIMH u CeMEHHBIMHU
q)HHchaMI/I); COCTaBJIATH BBIPA)KCHH, YpaBHCHU,
HEpaBCHCTBA HW HUX CHCTCMbBI II0 YCJIOBHIO 3a4a4U,
HCCICI0BATh IMOJIYYCHHOC peaICHUC u OLICHUBATH

IpaBJOMO0100HOCT PE3YIbTATOB;

[TP69. YMenue onepupoBaTh MOHATUAMU: TOYKa, MpsMasd,
IJIOCKOCTB, IIPOCTPAHCTBO, JIBYI'PaHHBIN yrou,
CKPEIMBAIOIIHECS IpsIMBIE, 11apaJuIeIbHOCTh u




MPOEKTHOM  JIEATENBHOCTH,
po0em;

- CHIOCOOHOCTH u TOTOBHOCTh
K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pEIICHUs

HaBBIKAMHU pa3pelIeHUs

IMPAKTUICCKUX 3ajaa4, MMPUMCHCHUTIO Pa3INYHBIX
METOA0B IIO3HAHUA
- BBISABIIATD MMPUYIUHHO-CJICACTBCHHBLIC CBsA3HU

158 aKTyaJII/I?;I/IpOBaTI) 3a11at{y, BbBIJIBUT'ATh FI/IHOTCSY ce
pemeHI/m, HaXOIUThb aprMeHTBI JIA J0Ka3aTeJabCTBaA
CBOUX YTBEPKJIECHUH, 3aaBaTh M1apaMeTpbl U KPUTEPUH
pelICHHUS;

- aHaHH3HpOBaTB HOJ'Iy‘IGHHI:Ie B X0I€ peHIeHI/Iﬂ 3a1a4Yn
pGSYJ'II)TaTBI, KpI/ITI/I‘-ICCKI/I OLICHUBATH nux
JIOCTOBEPHOCT, MIPOTHO3HPOBATH U3MEHEHHE
B HOBBIX YC.]'IOBI/ISIX;

pa3zpabaThiBaTh TJ1aH pereHus
C ydYeToM aHaju3a HMCIOIIUXCS
U HEMaATEpHUAIIBHBIX PECYPCOB;

- yMeTh TICPEHOCHTHh 3HAHUS B II03HABATCILHYIO
Y TIPAKTHYECKYIO 00J1aCTH KU3HEACITCILHOCTH,
- yMeTh HWHTETPUPOBATH 3HAHHS U3
MpeAMETHBIX 00J1acTel;

- BBIJIBUTATh HOBBIC HJICH, MpeJjlaraTh OpPUTHHAIbHbBIC
MOXOJIbI U PEIICHUS

- CTaBUTh NPOOJEMBI H JIOITYCKAIOIITUE
CIIOCOOHOCTh ux HCITOJIH30BaHUS
B [TO3HABATEIBHOW M COIUAIBHOM MPAKTHUKE
OBnazneHue YHUBEPCAIbHBIMU PEryJISITUBHBIMH
JCHCTBUSIMU: a) CaMOOPraHU3aIINS JeaaTh
OCO3HAHHBII BBIOOP, ApPryMEHTUPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a PEIICHHE

poOIeMBI
MaTCpralIbHBIX

Pa3HbIX

3a/1a4H,

NEePIEHANKYISPHOCTD MPSAMBIX U TUIOCKOCTEH, Yrosl MEeXIy
OPSAMBIMH, YIOJl MEXIY NPSAMOM M IJIOCKOCTBIO, YIrOJ
MEX]y TUIOCKOCTSIMH, PAaCCTOSIHHE OT TOYKH J0 IJIOCKOCTH,
pacCcTosiHUE  MEXAYy HOpPSAMBIMH, DPAacCTOSHHE  MEXIY
IUTOCKOCTSIMU; YMEHHUE HCIOJB30BaTh MPU PEHICHUU 3a/ad
u3ydeHHbIe (aKThl M TEOPEMbl IUIAHUMETPHUU; YMEHHUE
OLIEHMBATH Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

[TP610. YMmenue onepupoBaTh NOHITUSAMU: MHOTOTPaHHHUK,
CeueHre MHOTOTpaHHHMKa, KyO, mapajlieNienure]], mpu3Ma,
nupamMpia, Urypa M TMOBEPXHOCTh BpAIICHUs, HJIHHJD,

KOHyCc, 1map, cdepa, cedeHuss Qurypsl BpamieHus,
IUIOCKOCTh, Kacaromjasicss cdepbl, LMIUHApPA, KOHYCA,
MJIOMIAh TOBEPXHOCTH THUPAMHUIBI, TPU3MBI, KOHYCAa,

MUAJTUHIPA, TUIOIaAb chepbl, 00beM Kyda, MPSIMOYTOILHOTO
napajuiesenunesaa, MIpaMuIbl, TPU3MbI, TUIWHIPA, KOHYCA,
mapa; ymMeHue n3o00paxaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpAIlCHUS, UX CCUCHUS OT PYKH, C TIOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB W JJICKTPOHHBIX  CPEJCTB;  YMEHHE
pacro3HaBaThb CHMMETPUIO B IPOCTPAHCTBE; yMEHHUE
pacro3HaBaTh MpaBUIbHbIE MHOTOI'PAHHUKH;

[IP611 VYmeHue omepupoBaTh TMOHATUSIMH: JBIKCHHE B
MPOCTPAHCTBE, TOMOOHBIE (UTYPHl B  TMPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHUE IUIONIAJEH MOBEPXHOCTEH U
00BbEeMOB MOJOOHBIX (PHUTYp MPHU PEIICHUH 3a1a4;

IIP612. YMeHHE BBIYHUCIATH T€OMETPUUYECKHE BEITHMYUHBI
(mmuHa, yroJi, miomanb, o0beM, IUIONIAAb MOBEPXHOCTH),
UCIOJIB3YS U3y4EHHBIE (POPMYIIBI U METObI;

[1P613. YMeHue onepupoBaTh MOHATUSAMU: MPIMOYTOIbHAS

CHUCTEMa KOOpAWHAT, KOOPANHATBI TOYKH, BCKTOD,
KOOpAUHATBI BCKTOpA, CKaJIAPHOC IIPOU3BCACHHUEC, YI'OJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC
BCKTOpPa Ha YHCJIO, HaxXoJUuTb

C MOMOIIbIO M3YyYEHHBIX (OPMYT KOOPAMHATHI CEPEIUHbBI
OTpPE3Ka, PACCTOSIHUE MEXKY IBYMs TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOAXOIAINUN H3yUEHHBIH METOT
JUIsl  peLEeHHs 3aJa4d, paclo3HaBaTb MaTEMaTHYECKUE




(axTb

Y MaTeMaTH4eCKUE MOJEIU B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSAX, B MCKYCCTBE; YMEHHME IPUBOIUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHUCKOW U  MHMPOBOH
MAaTE€MaTHYECKOU HAyKH

OK 02. Hcnonp3zoBaTh
COBPEMEHHBIE  CpPEICTBA
IIOMCKA, aHanu3za U
WHTEPIpPETAINN
nHpopmanuu, u
nH(pOpMaLMOHHbIE
TEXHOJIOTUU JUIs
BBITIOJTHEHUS 3aj1a4
npoheccCHoHaNBHOM
NeSITeNIbHOCTH

JIMuHOCTHBIE PE3yNbTaThl JOJDKHBI OTPaXXaTh B YaCTH:
LEHHOCTH HAyYHOTO TTO3HAHUS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHHS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKd W OOIIECTBEHHON NPAKTHKH, OCHOBAaHHOTO Ha
JMajore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B TMOJIMKYJIETYPHOM MHpE;
MertanpeaMeTHbIe pe3ynbTaThl JODKHBI OTPAXKATh:
Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMH
MO3HABATEIHHBIMH JCHCTBUSMH:

B) paboTa ¢ uHbopMaluei:

- BJAJICTh HABBIKAMH TIONy4YeHHs] HWHQOpPMAIHUU U3
WUCTOYHHKOB  pa3HBIX  THUIOB,  CaMOCTOSTEIHHO
OCYLIECTBIIATh IOUCK, aHAIU3, CHUCTEMATU3ALUI0 U
UHTEpIpETalui0 HHGOpPMALUMU Ppa3IMYHBIX BUIOB U
dhopm mpencTaBIeHUs;

- CO3/]aBaTh TEKCTHI B Pa3IMuHbIX (popMaTax c yueToMm
HazHauyeHus MHOpOpMALlMM M 1LEeJNeBOW ayAuTOpuH,
BbIOMpas ONTHUMaJbHYIO (opMy TpeicTaBiIeHUs W

BHU3YyaIM3aluu,

- OLICHHUBATh JOCTOBCPHOCTD, JJIETUTUMHOCTD
I/IH(bOpMaI_[I/II/I, cC COOTBETCTBHC IMIpaBOBbBIM
1 MOPAJIbHO-3THYCCKHUM HOPMaM;

- HCIIOJIB30BAaTh CpeacTtBa I/IH(i)OpMaI_II/IOHHBIX
U KOMMYHUKAITUOHHBIX TEXHOJIOTHH B PCIICHUHA
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX
n OpPraHru3alMOHHBIX 3aaa4 C CO6J'IIO)I€HI/I€M

TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THTHEHbI, pecypcocOepex eHts, MPABOBBIX U 3THUECKUX
HOPM, HOpM MH(OPMAITMOHHON 6€30I1aCHOCTH;

- BJaJeTh HABBIKAMU pPAClO3HABAHMS W  3aIIUTHI

[1P64. VYmenue omnepupoBarb MNOHATHAMH: (DyHKIUS,
HenpepbeiBHAas (DYHKIUS, TPOU3BOAHAS, IIepBoOOpa3Hasi,
OTIpE/ICTICHHBI MHTETPal, yMEHHE HAXOAUTh MPOU3BOTHBIC
SNIEMEHTAPHBIX  (DYHKIMHA,  HCIONB3yd  CIIPAaBOYHBIC
MaTepHabl; UCCIIeIOBATh
B MPOCTEWINMX Ciydasx (QYHKIMA Ha MOHOTOHHOCTD,
HAXOJIUTh HANOOJIBIINE ¥ HAUMEHBIINE 3HAYCHHUS ()YHKIINA;

CTPOUTh TIpaUKXM MHOTOYJIEHOB C HCIOJIb30BAHHEM
anmapara = MaTeMaTU4YecKOro  aHaju3a;  MPUMEHSTh
IIPOM3BOIHYIO

Ipu peIICHUN 3aJa4 Ha [ABMXKCHHUC, pPCIIaTh IMPAKTHKO-
OPUCHTHUPOBAHHBLIC 3a/Ia4YX Ha HanOOJbIINE U HAaNMEHBIIINE
3HAa4Y€HUs, Ha HaX0XIECHHUE YT, CKOPOCTH U YCKOPEHUS

[TPG6. YMeHue pemath TEKCTOBBIC 3a7a9i Pa3HBIX THUIIOB (B
TOM 4YHCJIE Ha TPOICHTHI, JOJM W YacTH, Ha JBIIKCHUE,
paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3aJaddl U3

obnmacTy  ympaBlIeHHS ~ JIMYHBIMU U CEMEHHBIMU
(¢buHaHCaMH),  COCTAaBJISITH  BBIPWKCHHS,  ypaBHCHMHS,
HEpPaBeHCTBA M UX CHCTEMbl IO YCIOBHUIO 3aJauyW,
UCCIIEIOBaTh  IOJYyYEHHOE  pEeIIeHHMe U  OLEHUBATh
MPaBI0I0I00HOCTH PE3yJIbTaTOB;

I[IP67. VYmeHue omnepupoBaTh MOHATHIMH: CpeIHEE

apudmeTHyecKoe, MeaWaHa, HauOOJbIee M HaMMEHbIIEE
3HAYCHHS, pa3Max, JUCIEPCHs, CTAaHAAPTHOE OTKIOHECHHE
YHCIOBOTO HA0Opa; YMEHHUE M3BJICKATh, HHTEPIPETUPOBAThH
UHPOpMAIIMIO,  TPEJACTABICHHYHO B  Ta0iuiax, Ha
nrarpaMmmax, rpadukax, OTpakarollyr CBOMCTBA peabHbBIX
MIPOIIECCOB

U SBIICHUH; TPEICTaBISATh HHPOPMAIHMIO C TOMOIIBIO
Ta0JIHIL

U JMarpaMm; MCCIeI0BaTh CTaTUCTUYECKUE JAaHHBIE, B TOM
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uH(pOpMaInH, UH(POPMALTMOHHON 0e30macHOCTH | Yuclieé C [pUMEHEHHEeM Trpauyeckux MeTOJOB H
JUYHOCTH IEKTPOHHBIX CPEJICTB;
[1P614. YMmenue BoIOUpaTh MOAXOIAIMINNA U3YYCHHBIH METO
JUIsL peLIEeHHs 3a7a4d, paclo3HaBaTb MaTEeMaTU4EeCKUE
(dakTsl
Y MaTeMaTH4eCKUE MOJEIHU B MIPUPOAHBIX U OOLIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YMEHHUE MPUBOJUTH IMPUMEPHI
MAaT€MAaTHYECKUX OTKPBITUA POCCUHCKOW U  MHMPOBOH
MAaTE€MaTHYECKOW HAyKH
OK 03. [Ilnanupomarh | JIMuHOCTHBIE  pe3ynbTaThl  JOJDKHBI  oTpaxkarth | [IP61. Bnagenune meromamMu noKa3aTelbCTB, alrOpUTMaMU
u peanu30BbIBATh | B YaCTH: JYXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS: pelieHust 3adad; yMEeHHE (OpPMYIUpPOBATH OINpPEIEIICHUs,
coOCTBEHHOE - copMHpPOBAaHHOCT, HPAaBCTBEHHOTO CO3HAHUS, | aKCMOMBI M  TEOPEMbI, TMPUMEHATh UX, HNPOBOAUTH
npodeccuoHalbHOE ITUYECKOTO MTOBEJICHUS; JTI0OKa3aTelIbHbIC PACCYXKICHUS B XOJI€ PEIICHUS 3a/a4;

U JUYHOCTHOC pPAa3sBUTHC,
NIPEAIPUHUMATEIBCKYIO
JESTeTbHOCTD

B npodeccuoHaIbHOM
chepe, WCIIOJIb30BATh
3HAHHUS 1O  MPaBOBOM
u (buHaHCOBOM
IPaMOTHOCTHU

B Pa3IMYHbIX KU3HEHHBIX
CUTYaIUIX

- CIIOCOOHOCTH OIICHWBATh CHUTYAaIlMI0 W TNPUHUMAThH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYICh Ha MOPAIbHO-
HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

- OCO3HaHHME JHMYHOrO BKjIaJa B
YCTOMYHMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POIUTEIAM H
(wnm) OpyruM WIEHaM CEMbH, CO3JaHHI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O MPHUHATUS IIEHHOCTEW CEeMEHHOU
JKU3HU B COOTBETCTBHM C TPATUIUAMHU HApPOJOB
Poccnu;

MeranpeaMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OsBnageHue YHUBEPCATbHBIMHU PETYISITUBHBIMA
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO
NESTEIBbHOCTh, BBISBIATH TNPOOJIEMBI, CTaBUTh |
dbopMynupoBaTth COOCTBEHHEBIE 3a1a4ud B
00pazoBaTeIbHONM  JCATEIBHOCTH M KHU3HCHHBIX
CUTyallUsiX;  CaMOCTOSTENIbHO  COCTABJATH  IUIAH
pelieHus mpoOIeMbl ¢ YUETOM HUMEIOIINXCS PECYPCOB,
cOOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUTEHH; JaBaTh
OIICHKY HOBBIM CHUTYaIUsIM;
crocoOcTBOBaTh  (hOPMHUPOBAHHIO U

HIOCTPOCHHE

IIPOSIBJICHUIO

[1P64. VYmenue omnepupoBaTh MNOHATUAMH: (YHKIHS,
HenpepeiBHAsS (DYHKIMSA, TPOU3BOAHAS, IEPBOOOpa3Has,
OTIPEICIICHHBIN WHTETPal; YMCHHE HAXOJIUTh MPOW3BOHBIE
JJIEMEHTApPHBIX  (DYHKIUH,  WCMONB3ys  CIPAaBOYHBIC
MaTepHaJIbI; UCCIIEIOBAThH B MIPOCTEHIINX CITydasx (yHKIIHH
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJbIINE U HAaUMEHbILINE
3Ha4YCHUsI (YHKIUH; CTPOUTHh TpadUKH MHOTOUJICHOB C
UCIOJIb30BAHMEM amrapaTa MaTeMaTU4YeCKOro aHajiu3a;
MPUMEHSITh MIPOU3BOIHYIO
IpU pEUIeHUH 3a7ad Ha JBIKEHHE, peliaTh MpPaKTUKO-
OPUEHTUPOBAHHBIC 3a/la4l HA HAaWOOJbIINE U HAUMEHbILINE
3HAYEHUS], Ha HAX0XKJIEHUE MIYyTH, CKOPOCTU U YCKOPEHHUS
ITPGS5. YMenue omnepupoBaTh MOHATHAMU: pallHOHAIbHAS
GyHKIIMA, TMOKa3aTenbHas (YHKIUS, CTENEeHHAs (DYHKIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUUYECKUE
byHkuuu, obpaTHble (GYHKIHMH; YMEHHE CTPOUTH Ipaduku
U3YYEHHBIX (DYHKUIMNA, HCMIONB30BaTh TpaduKkud  MpU
U3YyYeHUU MPOLIECCOB
U 3aBHCHMOCTEH, MpH pEIIeHUHU 3a[ad U3 APYrUX y4eOHBIX
MpeIMeTOB W 3a/ad W3 pealbHON KU3HHU; BBIPAXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKY BEIUUYUHAMU;

[TP66. YMeHue peniaTh TEKCTOBBIE 3314l Pa3HBIX THUIIOB (B
TOM YHCJ€ Ha TMPOLEHTHI, JOJIM M YacTH, Ha JBH)XCHHE,
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IIMPOKOM DJPYAMLUMU B pa3HBIX 00JacTAX 3HAHUH,
IIOCTOSIHHO IOBBIIIATh CBOHM 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCIIOJIb30BAaTh IpUEMbl pedieKcuu s
CUTYallH, BbIOOpa BEPHOIO PELLEHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH
peuieHus 1o uX CHUKEHUIO;

B) OSMOLMOHAJIBHBIA HWHTEIIEKT,
c(hopMUPOBAHHOCTD:

BHYTPEHHEN MOTHMBAIMH, BKIKOYAIOUIEH CTPEMIICHUE K
JOCTHKEHMI0  LeIM M  yClexXy,  ONTUMU3M,
VHHUIMATUBHOCTb, YMEHHE JIEHCTBOBAaTb, HUCXOII W3
CBOUMX BO3MO>KHOCTEH;

- JMIMATHUH, BKIIOYAIOUIEH CHOCOOHOCTh TOHUMATh
SMOIMOHAIIBHOE COCTOSIHUE JIPYTUX, YYUTBHIBATh €r0
MIPU OCYILECTBICHUH KOMMYHHUKAILIUU, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH

OLICHKHU

MpeanoIaralouum

BBICTpaWBaTh OTHOUICHHS C JAPYTHMH JIIOJIbMH,
3a00TUTHCS, TIPOSIBIATH HMHTEpPEC W  pas3pemarb
KOH(JIMKTHI

paboTy, CTOMMOCTb TOBAapOB M YCIIYI, HAJOTH, 3aJaud M3

obnacTM  ympaBlIeHHS ~ JIMYHBIMHU M CEMEWHBIMU
¢uHAHCAMM);  COCTaBJIATH  BBIPWKEHHS,  ypaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a/auH,
UCCIIEJ0BATh  IIOJYYEHHOE  PEUICHHWE M OLEHUBATh
IPaBIONOA00OHOCTD PE3yIbTATOB;

[1P67. VYmenue omnepupoBaThb MOHATUSIMHU: CpEIHEE

apudMeThyecKoe, MeaAuaHa, HauOoJIblIee U HaMMEHBIIEe
3HAYCHHS, pa3Max, JUCIEPCHUs, CTaHIAPTHOE OTKJIOHECHHE
YUCJIOBOTO HAabOpa; yMEHHE U3BJICKATh, HHTEPIPETUPOBATH
uHpopMaIMio, TPENCTaBIEHHYIO B  TabimuIax, Ha
auarpammax, rpadukax, OTpakarollyt0 CBONCTBA pealbHBIX
IIPOLIECCOB

U SIBJICHUH; TPEACTABIATh HMHPOPMAIMIO C TOMOIIBIO
Ta0IHIL

W TUarpaMM; UCCJIEIOBaTh CTATUCTUYECKHUE JaHHBIC, B TOM
Yuciae C TNPUMEHEHHEeM TrpadUuyecKuxX METOJO0B W
AJIEKTPOHHBIX CPEJICTB;

[TPGS. YMeHue onepupoBaTh MOHATHIMH: CIyJailHBIN OMBIT
U CIIy9aifHO€ COOBITHE, BEPOSITHOCTh CIIYYailHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTh C HCIOJIb30BAHHUEM
rpauuecKkux MEeTOJ0B; MPUMEHATh (POPMYIbI CIOKEHUS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopMynbl MpU pelIeHUH 3a/lad; OLIEHWBATh BEPOSITHOCTH
peasibHbIX  COOBITUH; 3HAKOMCTBO CO  CIy4YailHBIMHU
BEJIMYMHAMU; yYMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX

U OOIIECTBEHHBIX SIBIICHUSX;

[1P614. YMmenue BoIOMpPATH MOIXOSAIINA U3YYEHHBIH METOT
JUIS pelleHus 3aJadyd, paclo3HaBaTb MaTEeMaTUYECKUe
dakTel W MaTeMaTMYeCKhe MOJEIH B MPHUPOJIHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHHUE PUBOIUTh
IpUMepbl MaTeMaTUYEeCKHX OTKPBITHH pPOCCHICKOW U
MUPOBON MAaTEMaTUYECKON HAYKU

OK 04. DddexruBHo
B3aMMO/IeHiCTBOBATh

JIM4HOCTHBIE PE3YJIbTaThbl OOJIKHBI OTPAXXaTb B YaCTH!:
HOEHHOCTHU HAYYHOI'O IO3HAHUA: OCO3HAHUC HCHHOCTHU

[1P61. Bnanenue MeTonamMM J0Ka3aTeNbCTB, aJrOPUTMAMU
peuieHus 3aja4; yMeHue (HOpMyaHpoBaTh OMpPEAETICHHUS,
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1 paboTaTh B KOJUICKTUBE
1 KOMaH/Ie

Hay4YHOW JI€ATETbHOCTH, TOTOBHOCTbh OCYILECTBIISThH
MPOEKTHYI0O M  HUCCJEN0BATEIIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE

MeranpeaMeTHbIE pe3yabTaThl IOKHBI OTPAXKATh!
OBnaneHue yYHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JICACTBUSMU:

0) coBMecTHas ACSITEIbHOCTD:

- TOHMMaTh ¥  UCIOJIb30BaTh  IPEUMYIIECTBA
KOMaH/JHOW U UHJIMBUTyallbHOU paboThI;

- TpUHUMATh I COBMECTHOW JeATEIHHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH JIEUCTBHS IO €€
JOCTHKCHUIO: COCTaBJISITh IJ1aH JICHCTBUM,
pacrpeiensiaTh pojdd C Y4eTOM MHEHUW YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;
- KOOPJAMHUPOBATH " BBITIOJTHSIT
B YCIIOBHSIX peanpHOrO,

1 KOMOMHHPOBAHHOTO B3aMO/ICUCTBUS;
- OCYIIECTBIISATH  TO3WTHBHOE  CTPATErHYeCKOe
MOBEJICHUE B PAa3JMYHBIX CHUTYalUsX, MPOSBIAThH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.
OBnagenue YHUBEPCAIbHBIMHU PErYISITUBHBIMU
NEUCTBUSIMU:

T') MPUHSTHE ce0s U IPYTHUX JIOJICH:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JIFOAEH IpU
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

- MPU3HABaTh CBOE IIPaBO W IPaBO JAPYIUX JIIOAECH Ha

paboty
BUPTYaJIbHOIO

AKCUOMBl U TEOpPEMBl, MPUMEHITb WX, [POBOJAUTH
JI0Ka3aTeNbHbIE PACCYXKACHUS B X0JI€ PELLIEHUS 3a/1a4;
[IP67. VYmenue omnepupoBaTb MOHATUSIMHU: CpEIHEE
apupMeTHuecKoe, MeAuaHa, HauOoJbllee M HauMEHbIIEe
3HaueHus, pa3Max, AUCIEPCHs], CTaHIApTHOE OTKIOHEHUE
YHUCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
UHPOpMAILMIO,  TPEACTABICHHYIO B  Taliumax, Ha
nrarpaMMmax, rpadukax, OTpaskarolylo CBOMCTBA pealbHBIX
IIPOLIECCOB U SIBJICHWH; NPEICTaBIATh HHMOPMALUIO C
NOMOUIpI0  TabnMll W JuarpaMMm;  HCCIeI0BaTh
CTaTHUCTUYECKUE JlaHHBbIE, B TOM YHCJIE C IPUMEHEHUEM
rpauyecKux METOJ0B U AJIEKTPOHHBIX CPEJICTB;

[1PGS. YMeHue onepupoBaTh MOHATUIMH: CIyJailHBIN OMBIT
U CIIy9aifHO€ COOBITHE, BEPOSITHOCTD CIIYYailHOTO COOBITHS;
YMEHHME BBIUUCIATH BEPOATHOCTh C HCIOJIb30BAHHUEM
rpauyecKkux MeTOJ0B; NPUMEHATh (POPMYIbI CIOKEHUS U
YMHOKEHUSI BEpOSATHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMynbl TpU pElIeHUH 3a/ady; OLIEHUBATh BEPOSITHOCTH
peanbHBIX  COOBITHMH; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMU; yYMEHUE MPUBOJUTH MNPUMEPHI MPOSBICHUS
3aKOHa 00JIBIINX qucen B MIPUPOIHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BoIOMpATh MOAXOAAIINN U3YICHHBIH METO/T
JUIS pelleHds 3aJlaud, paclo3HaBaThb MaTeMaTHYeCKue
dakTel W MaTeMaTHUYeCKue MOJENU B MPUPOJIHBIX H
OOILIIECTBEHHBIX SBJIICHUAX, B UCKYCCTBE; YMEHUE TIPUBOIUTh

OLINOKY; IIpUMEpPbl MAaTEeMaTH4YECKUX OTKPBITUH POCCUMCKON U

- pa3BUBaTh CHOCOOHOCTP ~ MOHMMATh  MHpP | MHUPOBOW MaTeMaTHYECKON HAYKU

C NO3ULIMHU JPYTOro 4eJ0BeKa
OK 05. OcymectBasats | JIuuHOCTHBIE — pe3ynbTaThl — JOJDKHBI  oTpaxkarh | [IPG1. Bramenue meromamu 10KazareiabCTB, alrOpUTMaMu
YCTHYIO M THCbMEHHYIO | B YacCTH: 3CTETUYECKOTO BOCIUTAHUS: pelieHus 3aaad; yMeHue (GopMynHpoBaTh OMpeAeNeHUs,
KOMMYHUKAIUIO - 3CTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOUasl 3CTETUKY | aKCMOMBI M  TEOPEMbI, MPUMEHATh HX, MPOBOJUTH
Ha rOCy/IapcTBEHHOM | ObITa, HAYYHOTO U TEXHHMUYECKOTO TBOPYECTBA, CIOPTA, | JOKAa3aTENbHBIE PACCYXJACHUS B X0OJIe PEUICHUS 3a/1a4;
S3BIKE Poccwiickoii | Tpyaa u 00IIECTBEHHBIX OTHOIICHU; [TP66. YMeHue peniaTh TEKCTOBBIE 3314l Pa3HBIX THUIIOB (B
Qenepalii ¢ Y4E€TOM | - CIOCOOHOCTh BOCIHPHUHUMATH pa3NUYHbIE BHUIBl | TOM YHUCIE Ha TPOIEHTHI, JOJIM U YacTH, Ha JBH)KCHHUE,
0c0oOeHHOCTEH WUCKYCCTBA, TpPaJuIMd W  TBOPYECTBO  CBOEro | paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH, 3aJa4dl U3
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COLIMAIIBHOTO U JIpyrMX HapoJOB, OILIyIIaTh SMOIMOHAIbHOE | O0JacTW  YOpaBi€HUS  JUYHBIMU U CEMEHHBIMU
u KyJIbTYPHOTO | BO3JEHCTBHE UCKYCCTBA; ¢uHAHCAMM);  COCTaBJIATH  BBIPWKEHHS,  ypaBHEHUS,
KOHTEKCTa - yOeXXIEHHOCTb B 3HAYMUMOCTH JJIsI JIMYHOCTH | HEPAaBEHCTBA M WX CUCTEMbl TI0 YCIOBHUIO 3aJaud,
1 o0IIecTBa OTEYECTBEHHOTO M MUPOBOTO HCKYCCTBA, | MUCCIENOBaTh  IOJYYEHHOE  pEIIeHHe M OICHHMBATh
STHUYECKUX KYJIbTYPHBIX TpajiuLUN | MpPaBIONOJ00HOCTH Pe3yJIbTaTOB;
Y HapOJHOI'0 TBOPUYECTBA [TP68. YMeHue onepupoBaTh NOHATUAMU: CIYyYalHBIN ONBIT
MertanpeameTHble pe3yibTaThl JOKHBI OTPAXKaTh: U ciyyailHoe coObITHE, BEPOSTHOCTh CIIy4YallHOTO COOBITHS;
OBnazneHue yHHUBEpCAaJIbHBIMM KOMMYHUKATUBHBIMU | YMEHHE BBIYMCIATH BEPOSITHOCTH C  MCIOJIb30BAHUEM
NEeUCTBUSAMU: rpau4ecKux METOJOB; TPUMEHITh (OPMYJIIBI CIOKEHHS H
a) oOmeHue: - OCYHIECTBJIATh KOMMYHMKAIMU | YMHOJKEHUS BEpOATHOCTEH, KOMOMHATOpHBbIE (AKThl MU
BO Bcex chepax KU3HU; dopMynbl TpU pEIIeHUH 3a/lad; OLIEHHWBAaTh BEPOSITHOCTH
- pacmo3HaBaThb HeBepOaJbHbIE CpEACTBA OOIIEHUS, | peaIbHBIX  COOBITUH; 3HAKOMCTBO CO  CIy4yallHBIMH
MIOHUMATh 3Ha4YeHHE COLIMAJIbHBIX 3HAKOB, | BEJIMYMHAMU; yYMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS
pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CUTyallUd | 3aKOHa 00IbIINX qucen B MIPUPOIHBIX
U CMSATYaTh KOH(IIUKTHI; 1 OOIIECTBEHHBIX SBJICHUSX;
- Pa3BEepHYTO M JIOTMYHO H3JIaraTth cBOIO TOUKy 3peHus | [IP614. YMenue BbIOMpaTh moaXo Il U3y4eHHBIH METO/
C MCIIOJIb30BaHUEM S3BIKOBBIX CPEJICTB JUIs pellleHus 3aJlaud, paclo3HaBaTb MaTeMaTHYecKue
dakTel U MaTeMaTHUYeCKue MOJIENU B MPUPOJIHBIX H
OOILIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHUE TIPUBOIUTh
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCUUCKON U
MHPOBOM MaTEMATUYECKON HAYKH
OK 06. [IposiBnsaTe | JInuHocTHRIE — pe3ynbTaThl  JOJDKHBI  oTpaxarh | [IPO1. Bramenwe mMeromamMu J0Ka3aTeibCTB, alrOpUTMaMu
IPaKIaHCKO- B YaCTU: pelieHus 3ajady; yMeHue (GopMynHpoBaTh OMNpeAeTeHUS,
MaTPUOTHYECKYIO - FPAXKJAHCKOTO BOCIIUTAHUS: NPUHATUE | AKCHOMBI M TEOPEMBbI, NPUMEHATh HX, HIPOBOJUTH
MO3UILIUIO, TPAIUIIMOHHBIX HAIMOHAJBHBIX, OOIEYETIOBEUECKUX | JOKa3aTelbHbIE PACCYKJICHUS B XOJI€ pEIICHUs 3a/1a4;
JEMOHCTPUPOBATH T'YMaHUCTUYECKUX [1P66. YMeHnue peuiaTb TEKCTOBbIE 331a4M Pa3HbIX THUIIOB (B
OCO3HAaHHOE  IMOBEJCHUE | M JAEMOKPAaTHYECKUX LIEHHOCTEH; TOM 4YHUCJE€ Ha NIPOLEHTHI, JOJIM W YaCTU, HA JIBUKEHHE,
Ha OCHOBE POCCUHCKHX | -TATPHUOTUYECKOIO BOCIUTAHUS: paboTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 3aJa4d M3
JyXOBHO-HPAaBCTBEHHBIX [EHHOCTHOE  OTHOILIEHHE K  TOCYJapCTBEHHBIM | OOJacTH  ympaBieHUS  JUYHBIMM U CEMEHHBIMH
LIEHHOCTEH, B TOM 4YHUCJIe | CUMBOJAaM, UCTOPUYECKOMY U MPUPOAHOMY HAClenuto, | (PMHAHCAMH);  COCTAaBJSTh  BBIPAKEHHUS,  ypaBHEHUS,
C Y4eTOM TapMOHM3allM{ | NaMATHHUKaM, TpagULUAM HapoJl0B Poccum, | HepaBeHCTBA W HX CHCTEMBI 10 YCJIOBHUIO 33JlayH,
MEKHALIMOHAJIbHBIX JNOCTIKeHUsIM Poccum B Hayke, HMCKYyCcCTBE, CIIOpPTE, | MCCIENOBATh  IIOJIyUYEHHOE  pEIICHHE U  OLEHUBATh
u MEXPEJIUTHO3HBIX | TEXHOJIOTHUSAX U TPYAE; IpaBJOTO0I00HOCTh PE3YIbTATOB;
OTHOILIEHWH, TpPHUMEHATh | MeTranpeaAMeTHbIE pe3ylbTaThl JOJDKHBI oTpaxarts: | [IPG7. VYMmenue onepupoBaTb MOHATHSAMHU: CpeaHEe
CTaHJIapThI OBnanenne YHUBEPCAJIbHBIMU PETYISTUBHBIMM | apupMeTHyYecKoe, MeauaHa, HauboJjblliee M HauMeHbIlee
AHTUKOPPYNIMOHHOTO JEHCTBUSMU: 3HAUEHUs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKIOHEHHE
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IIOBCICHUA

B) OMOIIMOHAIBHBIA HWHTEIUIEKT, MPEANOJararoninii
c(hOpMHUPOBAHHOCTH:
--CaMOCO3HaHu4, BKJIIOYAIOIIErO CIIOCOOHOCTD

IIOHUMAaTh CBO€ SMOLIMOHAIBHOE COCTOSIHUE, BHJIETh
HalpaBJIeHUs Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBLHOMN
cdepsl, OBITH YBEpEHHBIM B ce0e;

- CaMOpEryJaupOBaHus, BKIIOYAIOIIETO CaMOKOHTPOIIb,
yMEHUE T[PUHUMATh OTBETCTBEHHOCThH 32 CBOE
IIOBEJICHNUE, CIIOCOOHOCTh aJanTHPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTpPEMIICHHE
K JOCTIDKCHHIO Ied U YCIeXy, ONTHUMH3M,
WHUIIMATUBHOCTh, YMEHHE JE€WCTBOBATh, HCXOJIS W3
CBOUMX BO3MO>KHOCTEH;

- JMIATHUH, BKIIOYAIOUIEH CHOCOOHOCTh TOHUMATh
SMOIIMOHAIPHOE COCTOSTHUE JIPYrUX, YYUTBIBAaTh €0
MIPU OCYILECTBICHUH KOMMYHUKALIUU, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

- COLMaJbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH
BBICTPAUBAThH OTHOILEHUS
C APYTUMU JIOAbMH, 3200TUTHCS, POSIBISATH UHTEPEC U
paspeniath KOH()IUKTHI

YHUCIOBOTO HA0Opa; YMEHUE M3BJIEKATh, HHTEPIPETUPOBAThH
uHpOpMaAlLIMIO,  TPEACTABICHHYIO B  Tabinumax, Ha
IrarpaMMax, rpaukax, OTpaskarollylo CBOMCTBA pealbHbBIX
IIPOLIECCOB

U SBIICHUH; NPEICTABISITH HHPOPMAIMIO C TOMOIIBIO
Ta0IHIL

U TUarpaMm; UCCJIEIOBaTh CTATUCTUYECKHUE JIaHHbBIE, B TOM
guclie C TPUMCHCHHEM TpadUYecKuX METOJIOB U
AJIEKTPOHHBIX CPE/ICTB;

[TPGS. YMeHue onepupoBaTh MOHATUIMH: CIyJailHBIN OMBIT
U CIIy4aifHO€ COOBITHE, BEPOSITHOCTD CIIYYailHOTO COOBITHS;
YMEHUE BBIYHCIATH BEPOSITHOCTH C HCIOJIH30BAHUEM
rpaduYecKux METOJOB; MPUMEHATH (HOPMYIBI CIOKEHUS U
YMHOKEHUSI BEpOSATHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyIBl TIpH PEIICHUH 3aj7a4; OICHUBATh BEPOSTHOCTH
peasibHbIX  COOBITHIH; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJIMYMHAMU;, YMEHUE TPHUBOJIUTH TPUMEPHI TPOSBICHUS
3aKOHa 00IbIINX qUCe B MIPUPOTHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[1P614. YMenue BoIOMpATh MOAXOASIINN U3YICHHBIA METO/T
JUIS pellieHus 3aJadd, paclo3HaBaTb MaTeMaTHU4YeCKue
dakTel W MaTeMaTHUYeCKue MOJENU B MPUPOJIHBIX H
OOIIECTBEHHBIX SIBICHUSAX, B UICKYCCTBE; YMEHHE TPUBOIUTH
MpUMEpPbl MATEMATHYECKUX OTKPBITUH POCCUUCKON U
MHPOBOM MaTEMATUYECKOM HAYKHU

OK 07. ConeiicTBoBaTh

COXPaHEHUIO
OKpY’Karolen Cpenbl,
pecypcocOepexeHuIo,

MIPUMEHSITh 3HaHUs

00 H3MEHEHHH KjimMara,
IIPpUHOUIIBI 6Cpe)KJ'II/IBOFO

9KOJIOTHYSCKOr0 BOCITMTAHUS:
- aKTMBHOE€ HENPUATUE NEUCTBUM, MPUHOCSILIUX BpPEH
OKpYXarollen cpese;

- YMEHHE  IPOTHO3UPOBATH
9KOJIOTHYECKHE  ITOCIIEACTBHS
JICUCTBUH, IPENOTBPALIATh UX;

- pacHIMpeHHEe ONbITa ACATEIBHOCTH 3KOJIOTHYECKOMN

HeOJ1aro IIPUATHBIC
MpCaAIPUHUMACMbIX

I1P61. Bnagenue MeromaMu JOKa3aTelbCTB, aIrOpUTMaMu
pemieHuss 3aaad; yMeHue (OpMYIUPOBATh OIpPEIeICHUs,
AKCMOMBI M TEOPEMbI, MPUMEHATh UX, MPOBOJIUTH
JI0Ka3aTelIbHbIE PACCYXICHUS B XO/I€ PEIICHUS 3a/ay;

I1P64. YMeHue omnepupoBaTh MOHATUSAMU: (DyHKIUS,
HenpepbiBHas (DyHKIUS, NPOU3BOAHASA, IiepBooOpa3Hasi,
ONIPENETICHHbIN UHTETpal; YMEHUE HAXOAUTh MPOU3BOJIHbIE

IIpONU3BOJACTBA, HAIIpaBJICHHOCTH; SJICMCHTAPHBIX (I)YHKI_II/II‘/’I, HCIIOJIb3Y CIIpaBOYHBIC
S(I)(I)eKTI/IBHO JIENICTBOBATh MeTaHpeﬂMeTHLIC pe3yibTaThl JOJDKHBI OTpaAKaTh: MaTepHraJibl; UCCIICAOBATH B HpOCTeI\/’II_HI/IX crydadax (1)YHKI_[I/II/I
B LIpeL’.BI:I‘-IaI\/'IHIJIX OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMHA y‘le6HHMI/I Ha MOHOTOHHOCTb, HAXOJUTbH HanOOJIbIINEe U HAaUMEHbBIIINE
CUTYyalluIgX MO03HABATEILHBIMH ACHCTBUSIMU: 3HAYCHUA (I)YHKHHﬁ; CTPOUTD Fpa(bI/IKI/I MHOTI'OYJICHOB C
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0) 0a30BBIC HCCIICAOBATCIIBCKUE ACHCTBUS:

- paspabareiBaTh IUTAH  pEHICHUS  MPOOIEMBI
C yd4eroM aHajau3a WMCIOIIUXCS MaTepPHATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIIATH IICJICHANIPABJICHHBIA TIOUCK IEepPeHOca
CPEICTB " croco6oB JCHCTBHS
B MPO(ECCUOHAIBHYIO CPENY;

- yYMeTh TICPEHOCUTHh 3HAHUS B TI03HABATCILHYIO
Y TIPAKTHYECKYIO 001aCTH KUZHEACITSILHOCTH,
OBiagcHre YHHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
JICUCTBUSIMU

0) coBMeCTHas ACSITEIbHOCTD:

- TpeiaraTh HOBBIC TIPOCKTHI, OIICHUBATH HJICU
C TO3WITUU HOBU3HBI, OPUTUHAIBHOCTH, TTPAKTHIECKOM
3HAYUMOCTH;

OBnanenue YHHUBEpCATbHBIMU PETYISTUBHBIMH
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

- JaBaTb OILIGHKY HOBBIM CHUTyalUsIM, BHOCHTH

KOPPEKTHUBBI B I€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE
Pe3yNIbTaTOB LENSIM

UCIOJb30BAHUEM almapaTa MaTeMaTH4YeCKOro aHalu3a;
IPUMEHATh TPOMU3BOJHYIO IIPU pPEIIEHUMM 337ad Ha
JBUKEHUE; peliaTh PAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HauOOJbIINE M HAUMEHBIINE 3HAYEHUS, HA HaXO0XKJIECHUE
IyTH, CKOPOCTH U YCKOPEHUS

[TP65. YmMeHue omepupoBaTh MHOHATHUAMHU: pPALMOHATIbHASL
¢byHKIMs, mokaszaTenbHas (DyHKIMA, CTENeHHas (QYHKIUS,
Jgorapudmuueckas GbyHKIHA, TPUTOHOMETPUUYECKUE
¢yHKIMM, oOpaTHbIe (DYHKIWU; YMEHHE CTPOUTH T'paduKu
U3YYEHHBIX (DYHKUIMHA, HCNONb30BaTh TpaduKkud IpU
U3y4EeHUU IIPOLIECCOB
Y 3aBUCHMOCTEMH, MU pEelIeHUHU 3a]a4 U3 JIPYruX y4eOHbIX
IpeIMeTOB W 3aJad U3 pealbHOM KU3HHU; BbIpaXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKy BEIMYUHAMU;

[TP66. YMeHue peniaTh TEKCTOBBIE 337ja4l Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBH)KECHHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIIyT, HAJIOTH, 3aJaud U3

obmactu VIPABIECHUS  JUYHBIMU U CEMEUHBIMU
(¢buHaHCaMH),  COCTAaBJISITh  BBIPAKCHHS,  ypaBHEHHS,
HEpaBEHCTBA M WX CHCTEMbl 10 YCJIOBHIO 3aJlavH,
UCCIICIOBAaTh  TOJIyYEHHOE  pEIICHHEe ¥ OICHHWBATh

MPaBI0IN0I00HOCTH PE3yJIbTAaTOB;

[1P614. YMmenue BoIOMpATh MOAXOAAIINN U3YICHHBIH METO/T
JUIS  pellieHus 3aJauyd, paclo3HaBaTb MaTeMaTUYECKue
dakTel W MaTeMaTHUYeCKue MOJENU B MPUPOJIHBIX H
OOIIIECTBEHHBIX SIBJICHUSAX, B UICKYCCTBE; YMEHHE MTPUBOIUTH
MpUMEpPbl MATEMATHUYECKUX OTKPBITUH POCCUUCKON U
MHUPOBON MaTeMaTUYECKON HAYK1

IIK 1.3. Bectu yuetHo-
OTYETHYIO
JOKYMEHTALHIO 110
TEXHUYECKOMY
00CITy’)KUBaHUIO U
PEMOHTY MOABEMHO-
TPaHCIOPTHBIX,
CTPOMTEJbHBIX,

JInuHOCTHBIC PE3YJIbTAaThI JOJIKHBI OTpaxxaTb
B HaCTU: TPYAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTb K TpyAay, OCO3HAHHUC L CHHOCTHU
MacCTCpCTBa, pr,Z[OJ'IIO6I/IC;

- TOTOBHOCTbB K aKTHUBHOM ACATCIBHOCTHU

TEXHOJIOTUYECKOM M COIUAIBLHOM HAITpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUUPOBATD, IJIaHUPOBATb n
CaAMOCTOATCIIbHO BBITIOJIHATH TAKYIO ACATCIIbHOCTD,

[1P61. Bnanenue meTogamMu J0Ka3aTeNbCTB, arOpPUTMAMU
pewieHus 3a1a4; yMeHue (HOpMyaHpoBaTh OIpPEAETICHHUS,
AKCUOMBl M  TEOpEMBl, MPUMEHATb WX, [POBOJUTH
JIOKa3aTeNbHbIE PACCYXKACHUS B X0JI€ PELIECHUS 3a/1a4;

[1P614. YMeHue BbIOMpATh MOAXOIAINNA U3YYEHHBIH METO/
JUIsl pelleHus 3aJadd, paclo3HaBaTb MaTeMaTUYECKUe
GakThl W MaTeMaTHYeCKHe MOJEIUd B NPUPOAHBIX U
OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHUE NTPUBOIHUTH
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JOPOXKHBIX MAIIUH 1
o0opynoBaHUsI.

[1IK 2.4 BBITIOTHSATD
paboTHI 10
MIPOEKTUPOBAHUIO U
CTPOMTENBCTBY HKEICIHBIX
JOpOT, 3eMJISTHOTO
MOJIOTHA U
HCKYCCTBEHHBIX
COOPYKEHHUI.

- MHTEpeC K pa3iu4HbIM cepam mpodeccHoHaIbLHOM
JETEIILHOCTH/

- TOTOBHOCTH M CIOCOOHOCTH K 0Opa3oBaHHUIO
1 caMO0Opa30BaHHIO HA TIPOTSHKCHUN BCCH KU3HH

IpUMEpPbl MAaTEMAaTHYECKUX OTKPBITUM POCCUHCKOH U
MHPOBOM MaTEMaTUYECKON HAyKU
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B pe3ynbpTare 0CBOGHHUS MPOTpaMMbl y4eOHOTO MpenMeTa 00ydarouuiics J0KeH (pOpMHUPOBATH
CJIEYIOIME JIMYHOCTHBIE pe3ysbTaThl (Jaiee — JIP):

JIP.2 ITposBistomui aKTUBHYIO T'Pa)XJAaHCKYIO MO3MIIMIO, IEMOHCTPUPYIOIINHA IPUBEPKEHHOCTh
IIPUHLUAIIAM YECTHOCTH, IMOPSIAOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKM AKTUBHBIA M Y4acCTBYIOLUIUMH B
CTYIAEHUYECKOM U TEPPUTOPUATIBLHOM CaMOYIPABIECHUH, B TOM 4YHCIIE Ha YCIOBHUSAX J0OPOBOJILYECTBA,
MIPOJYKTUBHO B3aWMOJICHCTBYIOIINI U YJaCTBYIOIIUN B IEATETLHOCTH OOIIECTBEHHBIX OPraHu3aIlyii.

JIP.4 TlposBrsmomuii 1 JEMOHCTPUPYIOIINI yBa)KE€HUE K JIFOASIM TPyJa, OCO3HAIOUIUN 1IEHHOCTh
coocrBeHHoro Tpyna. Crpemsimumiics K (GOPMHPOBAHWIO B CETEBOM Cpele JUYHOCTHO W
po(hecCHOHATFHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIEIay.

JIP.23 TlonyueHne 0O0ydaromuMuUcs BO3SMOKHOCTH CAaMOPACKPBITHS U cCaMOpealTn3alus TNIHOCTH.

JIP.30 OcymecTBisitoliuii  MOWCK W HWCIOJb30BaHHWE HWHGMOpMalUU, HEOOXOOUMON  JUIst
3¢ (GEKTUBHOIO BHINIOJHEHUS PAa3IUYHbIX 3a/1a4, MPO(PECCHOHATIBHOTO U IUYHOCTHOTO Pa3BUTHS.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beM yueOHOro npeaMera M BUABI Y4eOHOH padoThI

Bua yueOHo# paGoThl

O0BEéM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOT0 npeaMeTa 340
B TOM YHCJIE:

OCHOBHOE coJIep:KaHue 253
B TOM YHCJIE:

JIEKITUH, YPOKH 160
MPAKTUYECKHUE 3aHSATH 93
IIpodeccHoHAILHO-OPHEHTHPOBAHHOE COACPKAHUE 24
B TOM YHCJIE:

TEOPETHYECKOE 00yUeHUE 24
MPAKTUIECKHUE 3aHSATH

CamocrosiTesibHasi pa6oTa o0yuauierocsi (Bcero) 57
B TOM YHCJIE:

CocraBneHne CipaBOYHOT0 MaTepuaia 57
IIpoMe:kyTOUHasI aTTECTALMSA 30

Ilpomesicymounas ammecmauyus 6 ghopme 3auema c oyenxoui (1 cemecmp)

Ilpomesccymounan ammecmavusn 6 popme 3x3amena (11 cemecmp)
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2.2. TemaTnuyeckuii I1aH u coaep:xkanne ydeonoro npegmera OYIL.07 MATEMATHKA

1 2 3 4
dopmupyemslie
KOMIeTeHI U
Conepxxanue y4eOHOro MaTepuajia, npakTH4YecKue 3aHATHS, O0bem (OK)
HaumeHoBaHue pa3ie/ioB U TeM
caMocTosiTe/IbHAasi paboTa 00y4yarommXxcst yacoB JINYHOCTHbIE
pe3y/IbTaThl
(JIP)
Paszgea 1. IloBTOpeHne kypca MaTeMaTHKH OCHOBHOM HIKOJIBI 18
Tema 1.1. Llens u 3amaun Conep:xxanue yueOHOro Marepuaja
MaTeMaTHKU IIPU OCBOCHUU OzHakomiieHHe oOyyaromuxcs ¢ popMamMu TEKyIIed M MPOMEXYTOUHOHN aTTecTalluu,
CIIELIMAJILHOCTH. OCHOBHOM M JOIOJHUTEIBHON JIMTEPATypoOd MO KypCy AMCLHMIUIMHBI U MPOBEJICHUE 2 TIP 2.4.23 30
MHCTPYKTaXka 10 TEXHUKE OE30MacHOCTH. T
MaremMartrka B HayKe, TEXHUKE U IPAKTUYECKOM AesaTenbHOCTH. Llenm n 3amaumn
M3Yy4YeHUs] MaTeMaTHKU npu ocBoeHnH criennanbHocTeit CII10.
Tema 1.2. Yucna u apudmernyeckue | Coaep:kaHue yuedOHOTo MaTepuasia
onepauuu Hax HUMHU. [IporieHTHBIE JleficTBUS HaJ MOJIOKUTEIBHBIMUA M OTPUIATEIBHBIMHU YHCIIaMH, OOBIKHOBEHHBIMU U
BBIYUCIICHUS. NECSITUYHBIMH  J1po0siMu.  JleficTBUA cO  cTenmeHsMH, (OPMYNIbI COKpalIeHHOTO 2 P 2.4.23.30
yMHOXEeHUs. Bripakenust u nmpeoOpazoBanus. [IpocTeie mMpoIeHTHI, pa3HbIe CIIOCOObI >
UX BbIYMCIECHUs. CII0KHBIE IPOLEHTBHI.
Tema 1.3. 'eomerpus Ha iockoctu. | Coaep:kaHue y4eOHOT0 MaTepuasia
IIpodeccnonaIbHO—OPHMEHTHPOBAHHOE COAEPKAHUE
Bunel mnockux Guryp v ux miomais. 2 JIP 2,4,23,30
[IpakTUKO-OpUEHTUPOBAHHBIE 33a4l B KypCce T€OMETPUHU Ha IJIIOCKOCTH.
Tema 1.4. [IpakTuueckoe 3aHsATHE Conepxanue yueOHOro Marepuasia 2
Nel «Yucna u BEIUUCICHUS. [Ipaktrueckoe 3ansaTue Nel mo Teme «HUucna v BEIMUCICHUS. JIP 2,4,23,30
Tema 1.5. YpaBHeHus u Conepxanue yueOHOro Marepuasia
HEpaBEHCTBA. JluneiiHble, KBagpaTHbIE, APOOHO-IIMHEHHBIE ypaBHEHUS U HepaBeHCTBA. CrIOCcOObI 2
pELIEHUs] CUCTEM JIMHENHBIX ypaBHeHUH. [lonaTna: MaTtpuna 2x2 u 3x3, onpenenurens JIP 2,4,23,30
maTtpunbl. Meron I'aycca. CucreMbl HeTMHENHBIX ypaBHEHUN. CHCTEMBI HEPABEHCTB.
Tema 1.6. Cucremsl ypaBHeHuil u | Copep:kaHue y4eOHOIo MaTepuasa
HEPaBEHCTB. BxonHolt koHTpOJb. Beruucnenus u npeoOpa3oBanus. Y paBHEHHs U HEPAaBEHCTBA. 2 JIP 2,4,23,30

FCOMeTpI/ISI Ha IIJIOCKOCTH.
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1 2 3 4
CamocrosiTesbHast padora Nel 4
JIP 2,4,23,30
CocraBiieHH€ CIIPaBOYHOTO MaTepuasa o teMe «Hucna u BIYUCICHUS >
Tema 1.7. Ilpaktuueckoe 3anstue | Comep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
Ne2  «Jluneiinpie  ypaBHeHus u | [Ipaktuueckoe 3ansrue Ne2 no reMe «JIMHeWHbIE ypaBHEHUS U HEPABEHCTBA» 2
HEpaBEHCTBa»
Pa3nes 2.11psiMble ¥ IVIOCKOCTH B POCTPAHCTBE 18
Tema 2.1. OCHOBHBIE OHATUS Coaep:kanue yueOHOro MaTepuajia
CTEpEOMETPUH. [Ipenmer crepeomeTpun. OCHOBHBIE MOHATHS (TOUKA, IPsIMasi, MJIOCKOCTH,
npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaromuecs, 5 OK 04
NapajuleIbHbIE U CKpeIMBaromuecs npsamele. IIpu3Hak u CBOMCTBO CKPEIIMBAIOIIUXCS JIP 2,4,23,30
npsaMeiX. Pacniosnioxkenre npsMbIX U OCKocTeld. OCHOBHBIE TPOCTPAHCTBEHHBIE
Gburypsl.
Tema 2.2. [IpakTnueckoe 3aHsaTHE Conepxanue yueOHOro Marepuasa JIP 2,4,23,30
Ne3 «IIpumMeHeHne akcuom [Ipaktnueckoe 3ansaTue Ne3 no teme «IIpuMeHeHNE aKCHOM CTEPEOMETPUN» 2
CTEPEOMETPUIN».
Tema 2.3. [TapamnensHOCTh NpsAMBIX, | Copep:kaHue y4eOHOT0 MaTepuasia
MPAMOU U TIIIOCKOCTH, TIJIOCKOCTEH. [TapannensHbie psiMas u TIOckocTh. Onpenenenwne. [Ipuznak. CoiicTBa (¢
nokasarenbcTBoM). [Tapamtensubie iockoctu. Onpenenenue. [1pusnak. CoticTa (¢ 5
JI0Ka3aTesIbcTBOM). TeTpadp u ero aneMeHTsl. [lapannenenunen u ero 3JIeMeHTHI. JIP 2,4,23,30
CaolicTBa MPOTUBOIIOJIOKHBIX I'PaHE U AuaroHaneu napamuienenunena. [loctpoenue
ceuenuil. Perienue 3agauy.
Tema 2.4. [IpakTuueckoe 3aHsaTre Conep:xaHue y4e0OHOro MmaTepuaja
Nod «[TapamienbHOCTh MPSMBIX U [Tpaktrueckoe 3ansTue Ned mo teme «IlapamienbHOCTD MPSAMBIX U IJIOCKOCTEH». 2 JIP 2,4,23,30
IIJIOCKOCTEN».
Tema 2.5. [lepneHaAuKyIIPHOCTh Conepxanue yueOHOro Marepuasa
MPSAMBIX, PSMOU U TJIOCKOCTH, [lepnengukynspusie npsmble. llapannensHble nOpsiMble, NEPHEHAUKYISPHBIE K
IJIOCKOCTEH. 10cKoCTH. [IpU3HaK NeprneHauKyIsIpHOCTH IPSIMOM M IUIOCKOCTH. Jl0Ka3aTenbCTBO.
[lepnengukynssp u  HakinoHHas. llepneHaukynspHble  miuockoctu.  [lpusHak 2
NepHeHANKYIAPHOCTH TuiockocTel. JlokazarenbcTBo. PaccTosiHMs B MpOCTpaHCTBE. 7P 2,4,23,30
Teopema o Tpex mnepneHaukyiaspax. JlokazarenbcTBo. Yron Mexay HOpsSAMOH U
IUIOCKOCTBIO. YTOJI MEX]TY IIIOCKOCTSMH.
Tema 2.6. [lapannensHele, Conepxanue yueOHOro Marepuasia 2 JIP 2,4,23,30
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1 2 3 4
NEpIEeHIUKYIIIPHBIE, AxcuoMsl crepeoMeTpui. IlepneHuKyaspHOCTb NPSIMON U TNIOCKOCTH,
CKpEILMBAIOIINECS MIPSIMBIE. [apajuIeIbHOCTD JBYX NPSAMBIX, IEPIEHIUKYISIPHBIX IJIOCKOCTH,
NEePIEHANKYJISIPHOCTD IJIOCKOCTEM.
CamocrosiTesibHas padora Ne2 4 TP 2.4.23.30
CocraBieHue cupaBoyHOro Marepuaia rno teme «CrepeoMerpusd» >
Tema 2.7. [IpakTrueckoe 3aHsATHE Coaep:xkanue yueOHOro MaTepuaJjia 5 TP 2.4.23 30
Neb «Yron mexay npsMbIMU». [IpakTueckoe 3anatue Neb 1o reMe «YT0oa MeXy IPSIMBIMU». >
Pazjnen 3. KoopauHaTsl H BEKTOPBI 16
Tema 3.1. [lekapToBel koopauHaThl B | Coep:kaHue y4eOHOTo MaTepuasa
IIPOCTPAHCTBE. JlexapToBBI KOOPAMHATEI B MPOCTpaHCcTBE. [IpocTeiimue 3a1aun B KOOPANHATAX. 2 JIP 2.4.23.30
PaccrosiHre Mexy 1ByMsl TOUKaMH, KOOPAMHATBI CEPEIMHBI OTPE3KA. P
Tema 3.2. Bexrops! B npoctpancTse. | Coaep:kaHue yueOHOro MaTepuajia
VYron Mexay BEKTOpaMH. BexTtopsl B npoctpancTBe. CroKeHUE U BHIYUTAHNUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yncino. Kommianapasie Bektopbl. CKalasipHOE NPOU3BeeHHE BEKTOPOB. Pasznoxxenue
BEKTOpa 110 TPeM HEKOMIUIaHapHBIM BekTopaM. KoopanHaThl BEKTOpa, CKalsIpHOE 2 TP 2.4.93.30
MPOMU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMH, YTOJI MEXKITY >
MPSIMOM M TJIOCKOCTBIO, YTOJI MEXY IJIOCKOCTAMU. Y PaBHEHUE IIIOCKOCTH.
I'eoMeTpruueckuii CMbICI ONTPEACTUTENS 2X2.
Tema 3.3. [IpakTuueckoe 3ansaTre Conep:xaHnue y4eOHOro MmaTepuaJja 2
Nob «KoopauHaThl 1 BEKTOPBI». [TpakTrueckoe 3anstue Neb no teme «IIponsBeeHre BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Conep:xaHue y4ye0OHOro MmaTepuasa
OPHUEHTUPOBAHHBIE 3a]]a4H HA KoopaunaTtHas miockocts. Beruuciaenue paccTossHuM U II0NIaAe Ha MIIOCKOCTH. 2 P 2.4.23.30
KOOPJAMHATHOM MJIOCKOCTH. KosmuecTBeHHbIE pacueTsl. P
Tema 3.5. Pemienue 3anau. Conep:xaHue y4ye0OHOro MmaTepuasa
Koopaunats! u BEKTOpHI. JlexapToBbI KOOPAMHATHI B POCTpaHCTBE. BekTophl B mpocTpancTse. ClokeHue u
BBIYMTAHUE BEKTOPOB. Y MHO)KEHHME BEKTOPA Ha 4nci0. KoMIutaHapHble BEKTOPEI.
CkansipHO€ IPOU3BENECHNE BEKTOPOB. PazokeHne BEKTopa 10 TPEM HEKOMIUIAHAPHBIM 2
BekTopaM. [Ipocreiimue 3agaun B koopauHatax. KoopauHarsl BEKTOpa, pacCTOSHUE JIP 2,4,23,30
MEXy TOUKaMH, KOOPINHATBI CEPEIUHBI OTPE3Ka, CKAJISIPHOE IPOU3BEIEHUE BEKTOPOB
B KOOpAMHATAX, YTOJ MEXKIY BEKTOPAMH, YIOJl MEXY MPSAMOM U IJIIOCKOCTBIO, YTOJI
MEX 1y TNIOCKOCTSIMH.
Tema 3.6. [IpakTnueckoe 3aHsATHE Coaepikanue yueOHOro MaTepuajia 5
Ne7 «lIponsBeneHue BEKTOPOBY. [Tpaktuyeckoe 3ansTHe Ne7 o Teme «KoopAMHATHI M BEKTOPBIY. JIP 2,4,23,30

18



1 2 3 4
CamocrosiTesbHast pabora Ne3 4 TIP 2.4.23 30
CocraBieHre cupaBOYHOro Marepuaina rno teme «KoopanHaThl U BEKTOPBD. >
Pa3nes 4. OcHoBbl TpuroHomMerpuu. Tpuronomerpuyeckue GyHKIUUH 30
Tema 4.1. Tpuronomerpuyeckue Coaep:kanue yueOHOro MaTepuajia
(GyHKIMU TPOU3BOJIBHOTO YA, Pangnannas m rpamycHas mepa yria. [IoBOpoT TOYKM BOKpPYr Hadajga KOOpAMHAT.
YHUCIa. Omnpenenenre cUHyca, KOCHHYca, TAHM€HCA U KOTAHIE€HCAa. 3HAKU CHHYCa, KOCHHYCA, JIP 2,4,23,30
TAHI'€HCAa M KOTAHI€HCa IO YETBEPTSIM. 3aBUCHMOCTb MEX]y CHUHYCOM, KOCHHYCOM, 2
TaHI€HCOM M KOTAaHT'€HCOM OJHOT'O M TOTO K€ YIJIa.
Tema 4.2. OcHOBHbIE Coaep:xkanue yueOHOro MaTepuajia
TPUTOHOMETPUYECKHE TOKIECTBA. Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHI'€HC YIJIOB OH - 2
o.. @opMysbl IPHUBEACHHUS. JIP 2,4,23,30
Tema 4.3. [IpakTnueckoe 3aHsaTHE Conepxanue yueOHOro Marepuasa
Ne8 «Tpuronomerpuueckue [IpakTueckoe 3anarue Ne8«Tpuronomerpuueckue (pyHKIUN TPOU3BOJILHOTO yIJIa, 5 JIP 2,4,23,30
(GyHKLIMHU TPOU3BOJIBHOIO YyIa, YHCIIa .
YHCIIA .
Tema 4.4. Cunyc, xocunyc, TanreHc | Cojaep:kanue y4eOHOro MaTepuasia
CYMMBI U Pa3HOCTH JIByX YIJIOB. Cymma m pasHocTh cuHycOoB. CymMMa M PasHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro  yria.  ®opmynsl  mojoBuHHOro yria. IIpeoOpasoBaHuss  cymMbl 5
TPUTOHOMETPUYECKUX (YHKIMKA B TPOU3BEACHHUE M TIPOU3ZBEICHUS B CYMMY. JIP 2,4,23,30
BeipaxkeHne TpUrOHOMETPUUECKUX (YHKIUI Yepe3 TAHICHC MOJIOBUHHOTO apryMEHTa.
[IpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAYKEHHI.
Tema 4.5. [IpakTuueckoe 3ansaTre Conep:xaHue y4e0OHOIro MmaTepuaja
Ne 9 «IIpeobpazoBanue IIpaktnyeckoe 3ansTre Ne9 no reme «IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 5 TP 2.4.93.30
TPUTOHOMETPUUYECKUX BBIPAKEHUI». | BBRIPOKCHUN». >
Tema 4.6. dyHkunu, uX CBONCTBA. Conepxanue yueOHOro Marepuasia
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUM pyHkumid. YHETHOCTh, HEUETHOCTD, 2 JIP 2.4.23.30
nepuon4HocTh pyHKuui. CrnocoObl 3a1aHus GyHKUIUH. T
Tema 4.7. Tpuronomerpuyeckue Coaepikanue yueOHOro MaTepuajia
(GyHKIMH, UX CBOICTBA U TPaUKH. OO6nactp onpeneneHuss 1 MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (DYHKITHIA. 2 P 2.4.93.30
529,

YETHOCTB, HEYETHOCTD, MEPHOJUYHOCTh TPUTOHOMETpUYEeCKUX QyHKIMil. CBONCTBA U
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rpaduku GyHKIUN y = coS X, y = sin X, y = tg X, y = ctg X.

Tema 4.8. [IpeoOpazoBanue Conepxxanue yueOHOro Marepuasa

rpadMKOB TPUTOHOMETPHUYECKHIX Cxarue U pacTspkeHHue TpapuKoB TpuroHomerpudeckux Gynkmmii. [Ipeobpaszoanue 5

GbyHKIUH. rpaduKOB TPUrOHOMETpHUECKUX PyHKIUHA. OOpaTHBIE TPUTOHOMETPUIECKHE JIP 2,4,23,30
¢bynkuuu. VX cBoiicTBa 1 rpaduKi.

Tema 4.9. O6paTHble Coaep:xkanue yueOHOro MaTepuajia

TPUTOHOMETpHUYECKHE (DYHKIUH. IIpogeccuonaiLHO—OPHEHTHPOBAHHOE CO/IePKAHME OK 01
OnucaHue Npou3BOICTBEHHBIX MPOLECCOB € TOMOIIbIO TPadUKOB HYHKIIUH. 2 P 2.4.23.30
Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUUECKUX (PYHKIIMH B MPO(PECCUOHAIBHBIX S
3a/1a4yax.

Tema 4.10. IIpaxktuyeckoe 3anarne | Coaep:kaHue yueOHOro MaTepuajia

Nel0 «I'padpuku OCHOBHBIX [IpakTueckoe 3anarue Nel0 no Teme «I"pa@uku OCHOBHBIX TPUTOHOMETPUUYECKUX 2 JIP 2,4,23,30

TPUTOHOMETPUYECKUX (PYHKIIHID. GyHKIHI.

Tema 4.11. TpuroHomerpuueckue Conepxanue yueOHOro Marepuasa

YpaBHEHHS 1 HEPABEHCTBA. VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocreiime
TPUTOHOMETPUYECKUE  ypPAaBHEHHUS, CBOJSIIMECS K  KBAJpaTHbIM, pEIIaeMbIe 2 TP 2.4,23,30
pa3ioKeHueM Ha MHOKHUTEIH, OAHOPOIHBIE.
[Ipocreiiyie TPUroHOMETPUUECKHUE HEPABEHCTRA.

Tema 4.12. Cuctemsl Conep:xaHue y4e0OHOro MmaTepuaja 5 JIP 2.4.23.30

TPUTOHOMETPUUYECKUX YPABHEHU. CucTeMbl MPOCTEUITUX TPUTOHOMETPUYECKUX YPABHEHUH. >

Tema 4.13. IIpaktrueckoe 3ansitue | Cojaep:kaHue y4eOHOr0 MaTepuajia

Ne 11 «Tpuronomerpuueckue [Ipaktuueckoe 3anstue Nell o reme «TpuroHomeTpuueckre ypaBHEHUS U 2 JIP 2,4,23,30

yYpaBHEHUS U HEPABEHCTBAY. HEPABEHCTBAY.
CamocrositesbHas padora Ned 4 JIP 2.4.23.30
CocraBlieHH€e ClIPaBOYHOr0 MaTepuaa no reme «KoopanHaThl U BEKTOPBD. >

Pa3znea 5. KommiekcHbIe 4ucaa 10

Tema 5.1. KommuiekcHble uncna. Coaepikanue yueOHOro MaTepuajia
[TonsTne KoMIiekcHOro uncna. ConpsyKkeHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U 5 JIP 2.4.23.30

apryMeHT KOMIUIEKCHOTO uucia. dopma 3anucu KOMIIEKCHOTO YUCIIa
(reoMmeTpuueckasi, TPUrOHOMETpUYecKas, areOpandeckas). Apudmerndeckue
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JEUCTBUS C KOMIJIEKCHBIMH YU CJIAMHU.

Tema 5.2. [Ipumenenue Coaep:xkanue yueOHOro MaTepuajia

KOMIIIEKCHBIX YHCEIT. BrinosHeHME pacyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX YKce. [Ipumepsl ncnoib30BaHus 2 JIP 2,4,23,30
KOMIIJIEKCHBIX YHCEL.

Tema 5.3. [Ipaktudeckoe 3anarue Ne | Coaep:xaHue yueOHOro MaTepuasa 9 TP 2.4.93.30

12 «KOMIUIEKCHBIE YHCIIA. [Ipaktuueckoe 3anstue Ne 12 o reme «KoMIiekcHbIE Ynciay. >
CamocrosiTesbHas padora NeS 4 P 2.4.23.30

Y42,

CocraBieHue cupaBoyHOro Marepuana rno teme «KommiekcHble uncia».

Pa3nea 6. IlpousBoanas pyHkuum, ee npuMeHeHne 29

Tema 6.1. [TonsTHE TPON3BOIHOI. Conepxanue yueOHOro Marepuasa

@opMyIibl ¥ TpaBuiIa Omnpenenenre YUCIO0BOM MOCIENOBATEILHOCTH U CIIOCOOBI ee 3aganus. CBoiicTBa

g depeHInpoBaHusL. YHUCJIOBBIX MOCIEN0BaTENbHOCTEN. OlpeesieHne Npeaesa nocaea0BaTeIbHOCTH.
Brruucnenue npenenos nocienosatenbHocTel. [Ipeaen GpyHkmmm Ha 6€CKOHEYHOCTH. 2 JIP 2,4,23,30
[Ipenen pynkmuu B Touke. [Ipupamenue aprymenta. [Ipupamnienue dynkiuu. 3anaqm,
MPUBOISIINE K MOHATHIO MPOU3BOAHOM. Onipenenenre nporu3BOJHON. AJITOpUT™
OTBICKaHMS TPOU3BOTHOM.

Tema 6.2. [Tpon3BoaHBIE CYMMBI, Conep:xanue y4eOHOro marepuaja 2

pa3HOCTH, TpOU3BEaeHUs, YacTHOTO. | Dopmyibl auddepennupoanus. [Ipasuna quddepeHmpoBaHus. JIP 2,4,23,30

Tema 6.3. [IpousBoaHbie Conep:xanue y4ye0OHOro MmaTepuaJjia

TPUTOHOMETPUUYECKUX (PYHKITAHN. Omnpenenenue cinoxxaor pyakuun. [Ipon3BoaHas TPUTOHOMETPHUUECKUX (DYHKITHI. 2 JIP 2,4,23,30
[TpousBoiHas CI0KHON (DYHKIIHH.

Tema 6.4. [IpakTrueckoe 3aHsaTHE Conepxanue yueOHOro Marepuasia 5 JIP 2.4.23.30

No 13 «IIpousBojHas GyHKIMIY. [Tpaktnueckoe 3anarue Nel3 no teme «IIpousBoaHast yHKIHUN». >

Tema 6.5. [lonsTue HenpepbIBHOM Conepxanue yueOHOro Marepuasa

¢dbyHkIMHu. MeTo 1 UHTEepBAJIOB. [Tonsitne HenpeprbiBHOM pyHKIMU. CBOMCTBa HEenpepbIBHOU PyHKIMU. CBSI3b MEXTY 2
HENPEPBHIBHOCTHIO U AUPPepeHIuPYEeMOCThIO (YHKIIUU B TOUKE. AJITOPUTM PEIICHUS JIP 2,4,23,30
HEPABEHCTB METOJIOM HHTEPBAJIOB.

Tema 6.6. T'eomerpuueckuii u | Copep:kaHue yueOHOIo MaTepuasa

(bu3NUeCcKHii CMbICI IPOU3BOAHOM. IIpodeccHoHATLHO—OPHEHTHPOBAHHOE COEPKAHUE 5 OK 01
I'eomeTpuyeckuit cMbICT MPOU3BOAHON (PYHKIIMH — YTIIOBON KO3 (HUIIMEHT JIP 2,4,23,30

KacaTeJabHON K rpaguKy GYHKIMH B TOUKE. YpaBHEHHE KacaTelabHOM K rpaduky
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(GyHKIMU. AJTOPUTM COCTaBIICHHS yPaBHEHUS KacaTeIbHON K rpaguKy GyHKIUU
y=f(x). ®uznueckuil (MEXaHUYECKNUI) CMBICIT IPOU3BOIHON — MTHOBEHHAsl CKOPOCTh B
MOMEHT BpeMeHH t: v = S’ (t). ®uznueckuii CMbICT IPOU3BOIHON B
npo(eCCHOHATBHBIX 3aJavyax.
Tema 6.7. [IpakTuueckoe 3aHsATHE Coaep:kanue yueOHOro MaTepuaJjia
Ne 14 «I'eomerpuueckuit u [Ipaktuyeckoe 3ansTre Ne 14 o Teme «I'eomeTprueckuii 1 GU3NIECKUNA CMBICIT JIP 2,4,23,30
(u3nyecKuil CMBICI IPOU3BOJAHONY. | TPOU3BOIHOM.
Tema 6.8. MonoToHHOCTH pyHKIIMH. | Comep:kaHHe Y4eOHOT0 MaTepuasia
Touxku 3xcTpEMyMa. Bo3spacranue u yOpiBaHHe pYHKINU, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
(GyHKIMM 3HaKY pou3BoAHON. [IoHATHE MPOU3BOIHOM BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOI MPOU3BOIHOM BBHIMTYKJIOCTH (BOTHYTOCTH) QYHKIIMU Ha
oTpe3ke. 3a/1a4yil Ha MAKCUMYM U MUHUMYM. [IoHSTHE acCUMIITOTHI, CIOCOOBI UX JIP 2,4,23,30
onpezeneHus. AITOpuUTM HcciaenoBaHusl (GyHKIMH U IOCTPOEHHs ee rpaduka ¢
MTOMOIIBIO TPOU3BOJHON. J[poOHO-nTuHelHas pyHkuus. MccnenoBanue QyHKIUU Ha
MOHOTOHHOCTb ¥ MIOCTPOEHHE IPaHKOB.
Tema 6.9. Haubonbiee u Conep:xanue y4eOHOro MmaTepuasa
HauMEHbIIIee 3HAUCHUS (QYHKITUH. Haxosxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYeHUH (DYHKIINMA, TOCTPOCHHE JIP 2,4,23,30
rpauKOB MHOTOYJIEHOB C HCIOJb30BAHUEM allapaTa MaTeMaTUYECKOI0 aHaJIM3a.
Tema 6.10. IIpaktrueckoe 3ansitne | Coaep:kaHue y4eOHOr0 MaTepuasia
No 15 «MccnenoBanue GyHKITUH C [Ipaktrueckoe 3austue Ne 15 o reme «MccnenoBanue GyHKIUN ¢ TOMOIIBIO TIP 2.4.23 30
MMOMOIIBIO TTPOU3BOTHOM. MIPOU3BOIHOM. >
Tema 6.11. Haxoxnenue Conep:xaHue y4e0OHOro MmaTepuaja
ONTUMAJILHOTO PE3yJIbTaTa ¢ Haumenbiee u HanOoblee 3HaueHHE QYHKLINU.
MTOMOIIIBIO TTPOU3BOIHOMN B JIP 2,4,23,30
IIPAKTUYECKUX 3a]]auax.
Tema 6.12. Pemienue 3agauy. Conepxanue yueOHOro Marepuasia
[IpousBonHas ¢pyHKINU, € IIpodeccnoHaILHO—OPUEHTHPOBAHHOE COJIEPKAHME
MPUMEHEHHUE. ®opmysnsl 1 npaswiia auddepenupoBanus. Mcenenopanue QyHKIUN ¢ TOMOIIBIO JIP 2,4,23,30
npou3BoiHONW. Hanbosbiiee 1 HauMeHblee 3Ha4eHus! QYHKIUH.
Tema 6.13. IIpaktnueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne 16 «IIpumenenue nmpousBoaHoil | [Ipakruyeckoe 3ansTre Nel6 no teme «IIpumeHenue npou3BoAHON QYHKIIMU». JIP 2,4,23,30
GyHKIMN». CamocrosiTeibHas padoTa Ne6 JIP 2.4.23.30

CocrapieHue CITPABOYHOI'0 MaTCpHajia 1o TCMC ((HpOI/I3BO,I[Ha}I Q)YHKI_II/II/I».
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Pazgesa 7. MHOrOorpaHHMKHU M TeJia BpalleHU s 40
Tema 7.1. Bepumnsl, pedpa, rpann | Comep:kaHue y4eOHOr0o MaTepuaja
MHOTOI'pPaHHUKA. [lonsiTe MHOTOrpaHHUKa. Ero aj1eMeHTsl: BepLIuHbl, pedpa, rpanu. JluaroHais. 2 TP 2.4.93.30
Ceuenue. Bolltykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKU. >
Tema 7.2. [Tpusma, ee Coaep:xkanue yueOHOro MaTepuajia
COCTaBJIAIOILNE, CCUCHUE. [Tonstne npusmel. Ee ocHoBaHus u OokoBble TpaHu. BricoTa nmpusmel. [Ipsmas u 5
[Tapannenenunen, kyo. HakJIOHHas npusma. Ee ceuenue. lIpsmas u npaBwibHas npusMmel. [lapainenenunen, JIP 2,4,23,30
CBOMCTBA MPSMOYTOJIBHOTO Mapajuienenuneaa, kyo. Ceuenue kyba, napajjesenumnesa.
Tema 7.3. [IpakTrueckoe 3aHsATHE Coaep:kanue yueOHOro MaTepuajia 5
JIP 2,4,23,30
Nel7 «I[Ipuzma». [IpakTnueckoe 3anarue Nel7 no teme « [Ipuzma». CTT
Tema 7.4. [Tupamuna, ee Conepxanue yueOHOro Marepuasa
COCTaBJISIOIINE, CEUCHUE. [Inpamunia u ee anementsl. Ceuenue nupamuasl. lIpaBunbHas nupamuga. Y ceueHHas 5
nupamuia. bokoBas ¥ noyHasi MOBEPXHOCTh MPU3MBIL, TUpaMubl. [lnomans 6okoBol u JIP 2,4,23,30
MIOJIHOM MOBEPXHOCTH MPU3MBbI, TUPAMHU/IBL.
Tema 7.5. IIpakTnueckoe 3aHsaTHe Conepxanue yueOHOro Marepuasa
2 JIP 2,4,23,30
No18 «ITupamuga. IIpakTnueckoe 3anstue Nel8 no reme « [lupamunga».
Tema 7.6. [Ipumepsl cumMeTpuii B Conep:xanue yueOHOro MmatepuaJja
npogeccuu. IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COJlePKAHUE OK 01
CumMmeTpusi OTHOCUTEIBHO TOYKHU, IPSMOM, TIocKocTH. CUMMETpHs B KyOe, 2 TP 2.4.23.30
napasuienenurnesne, npusme, nupamuae. CuMMeETpusi B IpUPOJIe, apXUTEKTYpE, TOTT
TEXHHUKE, B OBITY.
Tema 7.7. IIpaBunbHbIC Conep:xaHue y4e0OHOIro MmaTepuaja
MHOT'OTPaHHUKH, UX CBOMICTBA. IIpodeccnoHaILHO—OPHUEHTHPOBAHHOE CO/IePKAHNE 2 JIP 2,4,23,30
[TonsiTHe npaBuIbLHOrO MHOTOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAHHHUKOB.
Tema 7.8. [IpakTuueckoe 3ansTue Conepxanue yueOHOro Marepuasia 5 JIP 2.4.23.30
Ne 19 «MHOrorpaHHUKN. [Ipaktuueckoe 3anstue Nel9 no reme « MHOTOrpaHHUKHY. >
Tema 7.9. [IpakTuueckoe 3aHATHE Conepxanue yueOHOro Marepuasia
Ne 20 «IIpaBunbHbIe [Ipaktuueckoe 3anarue Ne 20 «IIpaBunbHbIe MHOTOTPAHHUKI. 2 JIP 2,4,23,30
MHOTOTPaHHUKI.
Tema 7.10. O600menue u Coaepikanue yueOHOro MaTepuajia OK 06
CHCTEeMATH3alUsA 3HAHUI. O6o6uienne u cuctemarusanus 3HaHui. [loaBenenue utoros 3a | cemectp. 2 JIP 2,4,23,30
Tema 7.11. lununap, ero Coaepikanue y4eOHOro MaTepuaJia 2
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coctapistomue. Ceuenue uunuuapa. | Huwmmunaap u ero snementsl. Ceuenne nuauHapa (napajiesibHoe OCHOBAHUIO U OCH). JIP 2,4,23,30
PasBeprka nuimHapa.
Tema 7.12. IIpaktuueckoe 3anstue | Coaep:kaHue yueOHOro MaTepuasa 2
Ne21 «umuHap». [TpakTuaeckoe 3ansatue Ne21 no teme « sy, JIP 2,4,23,30
Tema 7.13. Konyc, ero Conepxxanue yueOHOro Marepuasa
COCTaBJISAOLIHE. Konyc u ero anementsl. CeueHne koHyca (apauieabHOE OCHOBAHUIO U IPOXO/IsIIEe 5
yepe3 BepUINHY), KOHWYeCKue ceueHus. PazpepTka koHyca. Y cedeHHbIH KOHyc. Ero JIP 2,4,23,30
oOpasyromias 1 BeicoTa. CeueHne yCeueHHOT0 KOHyca.
Tema 7.14. Ilpaktuueckoe 3ansate | Coaep:kaHue yueOHOro MaTepuasa 2
No22 «Konycy. ITpakTaeckoe 3aasatre Ne22 no teme «Konycey. JIP 2,4,23,30
Tema 7.15. Illap u chepa, ux Conepxanue yueOHOro Marepuasa )
CEYCHHS. [Tap u cdepa. Bzaumuoe pacnonoxenue chepsl u mmockoctu. Cedenue mapa, chepsl. JIP 2,4,23,30
Tema 7.16. IIpaktuyeckoe 3anarne | Coaep:kaHue yueOHOro MaTepuajia 5 JIP 2.4.23.30
No23 «Cdepa, mrapy. [TpakTaeckoe 3aaaTre Ne23 o Teme «Cdepa, mapy. P
Tema 7.17. Ilonsatue 06 oObeme | Comep:kaHue yueOHOT0 MaTepuasa
Tena. [Tonsatue 06 o6peme Tema. O0BeM Kyda u MPSAMOYTOIbLHOTO Napaienenuneaa. Oobem OK 02
MPU3MBI U HWIMHIPA. OTHOLIEHHE 00beMOB NOI0OHBIX Tell. ['eomeTpudeckuii cMbIct 2 TP 2.4.93.30
onpenenutens 3-ro nopsaka. O0beMbl mupaMubl U Konyca. O0bem mrapa. [Tnomaan T
noBepxHOcTel Tel. OObEeMbI U TUIONIAAN TIOBEPXHOCTEH MOTOOHBIX TEII.
Tema 7.18. IIpaktuyeckoe 3anarue | Coaep:kaHue yueOHOro MaTepuasia 5 JIP 2.4.23.30
No24 «O06BbeMBbI TEI. [Ipaktrueckoe 3ansTue Ne24 o reme «OOBEMBI TEID». >
Tema 7.19. KomOunanuu Conep:xaHue y4e0OHOro MmaTepuasa
MHOTOTPaHHUKOB U TE€J BpaIICHUSI. IIpodeccuoHaTIbHO—OPHEHTHPOBAHHOE COJIePKAHUE
KomOunanuu reomerpuueckux tei. VMcnonab3oBaHue KOMOMHAIMI MHOTOTPAaHHUKOB U 2 TP 2.4.93.30
TEJ BpallleHHsI B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4aX. [ 'eomeTpruyeckiue KOMOUHALIUN >
Ha MPaKTUKE.
Tema 7.20. Pemienue 3agauy. Conepxanue yueOHOro Marepuasia 2
MHuororpanHuku ¥ Tejia Bpamierus. | O0beMbl U MIIOIIAN TOBEPXHOCTH MHOTOTPAHHUKOB M T€JI BpaI[CHHUSL. JIP 2,4,23,30
Pasnen 8. IlepBooOpasHasi pyHKIMH, ee IPUMEHEHHE 23
Tema 8.1. [lepooOpaznas pynkiuu. | Comep:kaHue y4eOHOT0 MaTepUasa
3ajaya 0 BOCCTAHOBJICHUHU 3aKOHA JBIKEHHS [0 U3BECTHOU ckopocTH. [loHsTue 5
UHTErpupoBaHus. O3HaKOMIIEHHE C TIOHATHEM MHTErpasia u nepBooOpa3Hoi ams JIP 2,4,23,30

¢ynkuun y=f(x). Perenue 3a1a4 Ha cBsi3b IepBOOOPA3HON M €€ MPOU3BOJHOM,
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BBIUMCIICHUE NTepBOOOpa3HOM 1yt nanHo# GpyHkumu. Tabmuma hopmyn s
HaXOKJCHUS IepBOOOpa3HbIX. M3yueHue npasuiia BEIYUCICHUS TIEPBOOOPA3HOM.
[IpaBuia Hax0XJAEHUsI IEPBOOOPA3HBIX.
Tema 8.2. [IpakTuueckoe 3aHsATHE Coaep:kanue yueOHOro MaTepuajia 5
Ne25 «IlepBooOpazHas». [IpakTnueckoe 3ansrue Ne25 no teme «IleppooOpazHas». JIP 2,4,23,30
Tema 8.3. [Tnomans Conepxxanue yueOHOro Marepuasa
KPUBOJMHEWHON Tpaneruu. 3aaun, MPUBOISALINE K OHATHUIO ONPEEIEHHOTO HHTErpaia — O BHIYMCIECHUN
IUTONI[A¥ KPUBOJIMHENHOW TpaIeluu, O nepemenieHnn Touku. [lonstue 2 JIP 2.4.23.30
ompeneNnE€HHOTO uHTerpanga. ['eomeTpudeckuii U GU3NUECKUN CMBICT OTIPEIEICHHOTO S
unrterpaia. Popmyna HetoTona — JleliOHuIA.
Tema 8.4. Heonpenenennsiii Conepxanue yueOHOro Marepuasa 2 TIP 2.4.23 30
WHTETpaI. [ToHsTHE HEOTIPEEIEHHOTO HHTErpaa. >
Tema 8.5. [IpakTuueckoe 3ansaTre Conepxanue yueOHOro Marepuasa 2 P 2.4.23 30
Ne26 «Heonpenenennslii uaTerpam». | [Ipaktudeckoe 3anstre Ne26 mo teme «HeonpeaeaeHHbBI HHTETPa». >
Tema 8.6. [TonsTue 00 Conep:xanue ydyeOHOro marepuaja
OTIpe/IeIEHHOM MHTErpaie Kak I'eomeTrpuueckuii CMBICI ONPEIEICHHOTO HHTETpaa. 5
TJTION[AN KPUBOJIUHEHHON JIP 2,4,23,30
TpanenuH.
Tema 8.7. IIpakTrueckoe 3aHsATHE Conepxanue yueOHOro Marepuasa 5 JIP 2.4.23.30
No27 «OnpeienieHHbIN HHTETpa». [Tpaktrueckoe 3ansTue Ne27 o reme «OnpeaeeHHbIA HHTErPa». >
Tema 8.8. Onpenenennsiii uurerpan | Coaep:kanue y4eOHOro MaTepuajia
B JKH3HU. I'eomerpuueckuii cmbich onpeneneHHoro uaterpana. ®opmyna Hetorona - Jleitbuuna.
Pelrenue 3a1a4 Ha IPUMEHEHHE UHTETPajia IS BLIYUCICHUS (PU3MYECKUX BEIUYUH U 2 JIP 2,4,23,30
omaneit. [leppooOpasnas Gpynkumu. [IpaBuna HaxosxaeHus mepBooOpa3HbIX. Ee
PUMEHEHUE.
Tema 8.9. [IpakTuueckoe 3ansTue Conepxanue yueOHOro Marepuasia 2 JIP 2.4.23 .30
No28 «HuTerpan u ero [Tpaktnueckoe 3anarue Ne28 no teme «lHTErpan u ero npuMeHeHHe. >
IIPUMEHEHHUE. CamocrositesbHas padora Ne7 5 JIP 2.4.23 .30
CocraBieHHe cIpaBOYHOro Marepuaina rno teme «Murerpam. P
Pa3nen 9. Crenenn n kopuu. CreneHHas GyHkuus 19
Tema 9.1. Crenennas QyHkIus, ee \ Coaepikanue y4eOHOro MaTepuaJjia 2
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CBOMCTBA. [ToHATHe KOpHSA N-0if CTeneHM u3 AeHcTBUTENbHOTo umcna. Dymkmum y = VX nx JIP 2,4,23,30
cBoiictBa ¥ rpaduku. CBOWCTBa KOPHS N-OH CTENICHH.
Tema 9.2. [TpeoOpazoBanue Conepxxanue yueOHOro Marepuasa
BBIPAXKEHUH C KOPHAMU N-01 [IpeoOpa3oBaHue HppallMOHATBHBIX BbIPAXKEHUM. 2 JIP 2.4.23 30
CTEICHMU. CTT
Tema 9.3. Ilpaktuueckoe 3aHsTHE Coaep:kanue yueOHOro MaTepuajia 5
Ne29 «Pagukaiby. [TpakTuueckoe 3anstue Ne29 o teme «Panukanby. JIP 2,4,23,30
Tema 9.4. CpoiicTBa CTENEHHU C Conepxxanue yueOHOro Marepuaja
paloHaIbHBIM U AelcTBUTEIbHBIM | [IOHATHE cTeneHH ¢ J1I00bIM pallMOHAIbHBIM MT0Ka3aTeneM. CTeneHHble PyHKIUHU, UX 2 TP 2.4.93.30
II0Ka3aTeJIsIMU. CBOMCTBA U rpauKH. >
Tema 9.5. Pemenue Conep:xanue yuyeOHOro marepuaJja
MppalMOHAJIbHBIX YPaBHEHUH U PaBHOCHIIBHOCTB MppaIIMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTObl UX peLIeHusI. 2 TP 2.4.93.30
HEPABEHCTB. Penrenne nppaiiMOHAJIBHBIX YPABHEHNUN W HEPABEHCTB. >
Tema 9.6. CreneHu u KOpHH. Conepxanue yueOHOro Marepuasa
Onpenenenue creneHHoN ¢yHkuuu. Vcnonb3oBaHue ee CBOMCTB MPH pelIeHuH 2 TP 2.4.93.30
YpaBHEHUH U HEPABEHCTB. >
Tema 9.7. IlpakTuueckoe 3aHsATHE Conep:xanue y4eOHOro marepuaJja 2
No30 «CreneHu U KOpHUY. [Tpaktrueckoe 3austue Ne30 o Teme «CTeNIeHN U KOPHIY. JIP 2,4,23,30
CamocrositesibHas padora Ne§ 5
CocraBieHue cupaBoyHOro Marepuaina no teme «CTeneHu U KOpHU».
Pa3znen 10. [lokazareabHast pyHKIMS 17
Tema 10.1. IlokazarenbHast Conep:xaHue y4eOHOro MaTepuaja
¢byHKLUs, ee CBOMCTBA. CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENIBHBIM NIOKa3aTesneM. Onpenenenue
HoKa3aTeabHON QyHKIMHU, ee cBOICTBA U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM 2 TP 2.4.23.30
nokasarenbHoON (yHkuuu. Pemenne nokasareabHbIX YpaBHEHUH (PYHKIIMOHATBHO- > DT
rpauuecKuM METOIOM.
Tema 10.2. IIpaktuueckoe 3ansiatue | Coaep:kaHue yueOHOro MaTepuasia 5 TP 2.4.23.30
Ne31 «Iloka3zarenbHas GyHKLIUAY. IIpaktuyeckoe 3ansTre Ne31l no teme «IlokazaTenbHas QyHKIUS. >
Tema 10.3. Pemenue Coaepikanue yueOHOro MaTepuajia
[I0Ka3aTeIbHbIX YPAaBHEHUH U Pemenue nokasarenpHbIX YpaBHEHMM METOOM YpaBHUBAHUS MOKAa3aTeNIeH, METOAOM 2 P 2.4.93.30
HEPABEHCTB. BBEJICHUsI HOBO NepeMeHHOH, PyHKIMOHAIbHO-TpaduuecKuM MeTooM. Pemenne T
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II0Ka3aTeIbHbIX HepaBeHCTB. CHCTEMbI IOKa3aTeNbHbBIX ypaBHEHUN. Pelienue cucreM
IIOKA3aTEJIbHBIX YPABHEHUM.
Tema 10.4. Pemenue 3amau. Conepxxanue yueOHOro Marepuasa
[Toxa3zaTtenpHast pyHKIHS. Pemrenne nokasarenbHbIX yPaBHEHUI METOJIOM YPaBHUBAHUS IT0KA3aTeNIEH U METOJOM 2 JIP 2.4.23 30
BBEJICHHS HOBOM NepeMeHHOM. Perenne nokazareabHbIX HEPABEHCTB. >
Tema 10.5. IIpakrudeckoe 3anarue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2.4.23.30
Ne32 «IlokazarenbHbie ypaBHeHus». | [Ipaktndeckoe 3anstue Ne32 nmo teme «IlokazaTenbHbie ypaBHEHUS. P
Tema 10.6. ITpaktudeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
2 JIP 2,4,23,30
Ne33 «IlokazarenbHbIe [Tpaktnyeckoe 3ansTre Ne33 o teme «IlokazaTenbHbIE HEPABEHCTBAY.
HEPAaBEHCTBAY. CamocrosiTesibHast padora Ne9 5 JIP 2.4.23.30
CocraBieHnue cupaBoyHoro Marepuana rno teme «llokasarenbHast QyHKIMSI». >
Paspen 11. Jlorapudmel. Jlorapupmudeckasi pyHkuus 27
Tema 11.1. Jlorapudm yucna. Conep:xanue y4yeOHOro marepuaja
9 . 2
Jlorapudwm ymcna. JlecaTHYHBIN 1 HaTypaJIbHbBIN JIOrapu(MBbl, YUCIIO €. JIP 2,4,23,30
Tema 11.2. CgoiictBa norapumoB. | Comep:kaHue yuedOHOT0o MaTepuasa
N 2
Omneparust JorapuGMUpPOBaAHUS. CaoiicTtBa norapudmon. Oneparius JorapuMUPOBAHHS. JIP 2,4,23,30
Tema 11.3. IIpaktuueckoe 3ausitue | Comep:kaHue y4eOHOT0 MaTepHasia
2 JIP 2,4,23,30
No34 «Jlorapudmen. [Tpaktnueckoe 3anstue Ne34 o teme «Jlorapudmeny.
Tema 11.4. Jlorapudpmuueckas Conep:xanue y4yeOHOro marepuaja 2
KI[H, €€ CBOMCTBA. Jlorapudmuyeckas KIS ¥ €€ CBOICTBA. JIP 2,4,23,30
b > 7> b
Tema 11.5. [Ipaktuueckoe 3anstue | Coaep:kaHue y4eOHOr0 MaTepuajia
Ne35 «I'paduxu norapudmuueckux | [Ipaktuueckoe 3anstue Ne 35 mo teme «Ipaduku morapudmudeckux QyHKITUR. 2 TP 2.4.23.30
hyHKIHIY. T
Tema 11.6. Peuenue Conep:xaHue y4e0OHOro MmaTepuaja
norapu(pMUUECKUX ypaBHEHHH U [TonsiTre norapudmuueckoro ypapHeHus. Oneparysi IOTEHIMPOBaHUSA. TpH OCHOBHBIX
HEPaBEHCTB. METO/1a PELIeHHS JIOTapU(PMUIECKUX YpaBHEHHI: PYHKINOHAIBHO-TpapUUecKui, 2 TP 2.4.93.30
METOJ1 HOTEHIIMPOBAHUs, METO]] BBEACHUS HOBOM nepeMeHHoi. Jlorapudgmudeckue TUTT
HEPABEHCTBA.
Tema 11.7. Cucremsl Coaepikanue yueOHOro MaTepuajia
norapu(pMUUECKUX YpaBHEHUH. AJTOPUTM pelleHHs CUCTEMbI ypaBHEHUH. PaBHOCHIIBHOCTD JIorapu(pMu4eckux 2 P 2.4.93.30
YPaBHEHUH U HEPABEHCTB. T
Tema 11.8. IIpakrtuyeckoe 3anatue | Copep:kaHue y4eOHOIo MaTepuasa
P Aep y P 2 JIP 2,4,23,30

Ne36 «Jlorapudmuyeckue

[Tpaktuyeckoe 3anstre Ne36 no teme «Jlorapudmuueckue ypaBHEHUsI.
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YPaBHEHUS».

Tema 11.9. IIpaktudeckoe 3anarue | Coaep:kaHue yueOHOro MaTepuasa

Ne37 «Jlorapudmuyeckne [Ipaktuyeckoe 3ansTue Ne37 o teme «Jlorapudpmudeckne HepaBeHCTBA. 2 JIP 2,4,23,30

HEPABEHCTBAY.

Tema 11.10. Jlorapudmsl B Coaep:xkanue yueOHOro MaTepuajia

IIPUPOJIE U TEXHUKE. IIpodeccHoHATLHO—OPHEHTHPOBAHHOE COJCPIKAHUE 5 OK 01
[Ipumenenue norapudma. Jlorapupmuueckas cnupans B npupoje. Ee JIP 2,4,23,30
MaTeMaTH4eCKUE CBOMCTBA.

Tema 11.11. Pemenue 3anau. Coaep:xkanue yueOHOro MaTepuaJjia ) JIP 2.4.23 30

Jlorapugmsl. Jlorapupmuyeckas Jlorapudmuueckas pyHkius. Pemenne npocteimux sorapuMUUeckKux ypaBHEHHI. CTT

GyHKIHS. CamocrositeibHast padora Nel0 5 JIP 2.4.23.30
CocraBiieHre cipaBOYHOro MaTepuana rno teme «Jlorapupmor».

Paszpen 12. MHokecTBa. DjieMeHThI Teopuu rpagos 15

Tema 12.1. MuoxectBa. Oneparuun | Cojep:kanue y4eOHOr0 MaTepuasia

C MHO>KECTBAMH. [Tonsitue muoxkectBa. [logmMHuokecTBO. Onieparuu ¢ MHOkecTBaMu. Oniepanuu ¢ 2 TP 2.4.23 30
MHO>KECTBaMH. Penenne npukiagHbIxX 3aa4. T

Tema 12.2. I[Ipaktnueckoe 3ansitue | Coaep:kaHue y4eOHOr0 MaTepuasia

No38 «MHOKECTRAY. [Ipaktrueckoe 3ausTue Ne38 mo Teme «MHOKECTBaAY. 2 JIP 2.4,23.30

Tema 12.3. I'padsr. Conep:xaHue y4e0OHOro MmaTepuasa 2
[Tonsatue rpada. CBs3HbIi rpad), AepeBo, UKI I'pad HA MIIOCKOCTH. JIP 2,4,23,30

Tema 12.4. Pewienue 3anau. Conep:xaHue y4e0OHOro MmaTepuasa

MHoKecTBa, Tpadbl U UX Onepannu ¢ MHOkecTBaMH. ONMCaHue pealbHbIX CUTYalUi C TIOMOILBIO MHOXKECTB. 2 TIK 2.4

NpUMeHeHHe. [Ipumenenue rpadoB K pelICHUIO 3a/]1ay. JIP 2,4,23,30

Tema 12.5. IIpaktuyeckoe 3anarue | Coaep:kanue yueOHOro MaTepuasia 5 JIP 2.4.23.30

Ne39 «I"pacbi». [Ipaktrueckoe 3ansaTue Ne39 o reme «I'padpi». >
CamocrositesibHas padora Nell 5 JIP 2,4.23.30
CocrapiieHHe CIpaBOYHOr0 MaTepuaia rno reme « MHoxxectsa. ['padbi».

Pa3nes 13. DneMeHThl KOMOMHATOPHKH, CTATHCTHKH U TEOPHHU BEPOSATHOCTEH 25

Tema 13.1. OcHOBHEBIE TOHATHSA Conepxxanue y4eOHOro Marepuasa OK 05

KOM6I/IHaTOpI/IKI/I. HepeCTaHOBKI/I, pasMelICHUs, COUCTAaHU . 2 JIP 2,4,23,30
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Tema 13.2. IIpaktuueckoe 3anstue | Coaep:kaHue yueOHOI0 MaTepuasa
Ne40 «ITepecranoBky, pasmemenus, | lIpaKkTudeckoe saHsaTHe Ned0 o teme «IlepecTaHOBKH, pa3MEIICHUS, COUCTAHHSI. IIK 1.3
JIP 2,4,23,30

COUETaHU.

Tema 13.3. CoGbiTue, BeposatHocTs | ConepikaHue y4eGHOT0 MaTepHuasia

coObITus. Co)kKeHHe U YMHOKEHUE CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHH. OK 07

BEpOATHOCTEHH. VYcnoBHas BEpOSITHOCTh. 3aBUCHMBIEC U HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 JIP 2,4,23,30
BEPOSITHOCTH NMPOU3BEJCHUSI COOBITHIL.

Tema 13.4. BeposiTHOCTh B Coaep:xkanue yueOHOro MaTepuajia

Npo(hecCHOHATBHBIX 3a/1a4aX. IIpogeccuonaLHO—OPHEHTHPOBAHHOE CO/IeP:KAHME OK 01
OTtHocuTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUMBOCTU. CTaTUCTHUECKOE P 2.4.23.30
omnpeneneHre BepossTHOCTH. OIEHKa BEPOSITHOCTH COOBITHSI. >

Tema 13.5. IIpaktudeckoe 3anarne | Coaep:kaHue yueOHOro MaTepuajia

Ne41 «Teopus BepoSTHOCTE». [Ipaktuueckoe 3austue Nedl o Teme «Teopust BEpOSITHOCTEI». 7P 2,4,23,30

Tema 13.6. [{uckperHas cinyqaitHas | Cojep:kaHue y4eOHOr0 MaTepuasia

BENMYMHA, 3aKOH ee pacrpesiesenus. | BUIBI ciydailHbIX BeanuuH. OnpeneseHne AUCKPETHO! CITyqailHON BENYHHBL. 3aKOH P 2.4.23.30
pacnpeneneHus JUCKPETHOM ClydyalHOW BEIMYMHBI. Ee 4nciioBble XapaKTepUCTUKH. >

Tema 13.7. 3agaun maremarnueckoil | Coaep:kaHue y4eOHOr0 MaTepuasia

CTATUCTHUKH. IIpodeccnonaIbHO—OPHMEHTHPOBAHHOE COAEPKAHUE
Bapuanmonnstiii psan. [loauron yactot u ructorpaMmma. CTaTUCTHUECKHE TP 2.4.93.30
XapaKTEePUCTHUKU pssa HaOIrogaeMbIx qaHHbIX. [lepBuyHas 06paboTka CTaTUCTHUECKUX TOTT
nanHbIX. ['paduyeckoe ux npeacrapnenue. HaxoxaeHune cpeilHUX XapaKTEPUCTHK,
Hab0jaeMbIX TaHHBIX. CocTaBlieHne TaOIuIl ¥ JuarpaMm Ha MpakTHKe.

Tema 13.8. IIpaktnueckoe 3ansitue | Coaep:kaHue y4eOHOr0 MaTepuajia

No4?2 «MaTtemaTuyeckas [IpakTuueckoe 3anarue Ned?2 no teme «MareMmaTuyeckasi CTATUCTUKAY. OK 03

JIP 2,4,23,30

CTaTHCTUKAY.

Tema 13.9. Pemienue 3agauy. Conepxanue yueOHOro Marepuasia

DneMeHTbl KOMOMHATOPUKH, DnemeHThl KoOMOUHaTOpUKH. COOBITHE, BEPOSITHOCTH COOBITUS. ClOXKEHUE U TP 2.4.93.30

CTaTUCTUKH U TEOPUH BEPOATHOCTEN. | YMHOXKEHHE BEPOSITHOCTE. T

Tema 13.10. ITpaktuueckoe 3anatue | Coaep:kaHue yueOHOro MaTepuasa JIP 2.4.23.30

Ned43 «KomOuHaTtopuka u Teopust [Tpaktuyeckoe 3ansTHe Ned43 o Teme «KoMOMHAaTOpHKA U TEOPHsI BEPOSTHOCTEM. T

BCPOSATHOCTCH). CamocrositesbHas padora Nel2 JIP 2,4.23.30

CocraBieHue CITPABOYHOI'0 MaTCpHajia 1o TCMC ((KOM6I/IH8.TOpI/IKa. TeopI/I}I
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BEPOSITHOCTEN.
Pa3nen 14. YpaBHeHus1 1 HepaBeHCTBA 23
Tema 14.1. PaBHOCHIBHOCTD Coaep:kanue yueOHOro MaTepuajia
ypaBHEHHIl 1 HEPABECHCTB. PaBHOCUIBHOCTD YpaBHEHMH U HepaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMBI
PaBHOCHJIbHBIX IIEPEX0/IaX B YPaBHEHUSX U HepaBeHCTBaX. OO1I1e METOIbl pelICHUs 5
YpaBHEHUI: IEPEX0/1 OT paBEHCTBA (PYHKIUN K PaBEHCTBY apT'yMEHTOB JUIs JIP 2,4,23,30
MOHOTOHHBIX (DYHKIIMH, METOJ] pa3JIo’KEHUsI HA MHOXKUTEINN, METO/] BBE€ICHHUS HOBOM
MepeMEHHOH, PYHKIMOHAIBHO-TpadUUECKUI METOI.
Tema 14.2. I'paduueckuii meton Coaep:xkanue yueOHOro MaTepuajia
pellleHus ypaBHEHHH, HEPABEHCTB. IIpodeccnoHaNbHO—OPUEHTHPOBAHHOE COEPKAHUE
OO611re MeTo bl pelIeHus] HEPaBEHCTB: MePeXo 1 OT CPaBHEHUS 3HAUCHUN (PYHKIIMHA K 5
CPaBHEHMIO 3HAYEHUN apryMEHTOB JJIi MOHOTOHHBIX (DYHKIMI, METO]] HHTEPBAJIOB, JIP 2,4,23,30
(dbyHKIIMOHATBHO-Tpaguueckuil MeTo1. ['paduuecknii MeTo1 peleHusl ypaBHEeHUI 1
HEPaBEHCTB.
Tema 14.3. [Ipaktnueckoe 3ansitue | Coaep:kaHue y4eOHOr0 MaTepuasia
Ned4 «Pentenue ypaBHEHHID. [Ipaktuueckoe 3ansTue Ned4 no teme «Perenne ypaBHEHHI. 2 7P 2,4,23,30
Tema 14.4. IIpaktnueckoe 3ansitue | Cojaep:kaHue y4eOHOr0 MaTepuasia
Ne45 «PemreHre HepaBEHCTBY. [Ipaktuueckoe 3austue Ne45 o Teme «Pemenne HepaBeHCTBY. 2 7P 2,4,23,30
Tema 14.5. YpaBHeHus u Conep:xaHue y4ye0OHOro MmaTepuasa
HEpPaBEHCTBA C MOIYJIEM. Onpenenenue moayins. Packpeitue Moayis o onpenenenuto. [Ipocreiimne ypaBHeHus
U HepaBeHCTBa ¢ MoysieM. [IpumeHeHne paBHOCUIBLHBIX MIEPEX00B B OMPEICICHHBIX 2 TP 2.4.93.30
TUMAaX YpPaBHEHUM U HEPABEHCTB C MOAYJIEM. 3HAKOMCTBO ¢ napameTpoMm. [Ipocreitime >
ypaBHEHUS U HEPABEHCTBA C MApaMETPOM.
Tema 14.6. [Ipaktuyeckoe 3anarue | Coaep:kaHue yueOHOro MaTepuasia
Ne46 «HapaMeprI»_ HpaKTI/I‘IeCKoe 3anarue Ne46 o reme <<HapaMeTpLI». 3 JIP 2,4’23,30
Tema 14.7. CocraBnenue u pemienue | Coaep:kanue yuedOHOro MaTepuasia
npoheCcCHOHATIBHBIX 3a/1a4 C IIpodeccnoHaNbHO—OPUEHTHPOBAHHOE COACPKAHMUE 2
NOMOILBIO yPaBHEHHUl. Perienne TeKCTOBBIX 337a4 POGECCHOHATIBHOTO COAEPIKAHUSL. JIP 2,4,23,30
Tema 14.8. Pemenue 3anau. Coaepikanue yueOHOro MaTepuajia
2 JIP 2,4,23,30

YPaBHCHI/IH 1 HCPABCHCTBA.

O6H_[I/Ie MCTOAbI PCHICHUS ypaBHeHHﬁ. YPaBHeHI/IH 1 HCPABCHCTBA C MOAYJIEM U C
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rapaMeTpamu.

Tema 14.9. O6001meHue u Conepxxanue yueOHOro Marepuasa 5 JIP 2.4.23 30

CHCTeMATH3ANUS 3HAHMIA. O0o0menue u cucremarnsanus 3Hauuid. [lonsenenue uroros 3a Il cemectp. T
CamocrosiTesibHas padora Nel3 4 JIP 2.4.23.30
CocraBiieHHE CIIPABOYHOTO MaTepHalia 1o TeMe « Y paBHEHUS U HEPABEHCTBAY.
Bcero: 310

IIpomexyTouHas aTTecTalus 30
Hroro: 340

IIpomexyTounas arrecraums: 3a4er ¢ ouenkoii (I cemecmp)

IIpomexyTouHas aTrecTanus: NnucbMeHHbIH dk3ameH (11 cemecmp)
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3. YCJI0OBUS PEAJIM3ALIMU TPOI'PAMMBI YYEBHOT'O ITPE/IMETA

3.1 TpeOoBaHusi K MUHMMAJIbHOMY MaTE€PHATbHO—TEXHUYECKOMY 00ecredeHn 0

Y4eOHbIH mpeMeT peain3yeTcs B y4eOHOM KaOMHETEe TPUKIIATHON MAaTeMATHKH.

O6opynoBanue yueOHOTO KaOWHETa:

— II0Ca/JI04YHbIE MECTA 10 KOJUYECTBY 00YyUarOIIUXCs;

— paboudee MecTO MpernojaBaTeis;

— METOAMYECKUE MaTepuabl O AUCLUIIINHE;

Texnuueckue cpeacrBa o0ydeHHMss paboyero Mecra IpernojaBaTelisi:  KOMIIBIOTEPHOE
o0OpyJOBaHHE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEOOBAHUSM O€30MAaCHOCTH H
HAIEKHOCTH, MPEeIyCMaTpUBaTh BO3MOXXHOCTh MHOTO()YHKIIMOHAIBHOTO HCIIOJB30BaHHUS KaOWHETa, C
LENbI0 M3Yy4EHUS COOTBETCTBYIOUICH NUCUUIUIMHBI, MYJIbTUMEIUIIHOE o0opynoBaHuEe (IPOEKTOp H
MPOEKIIMOHHBIN 3KpaH WM WHTEPAKTUBHAS JIOCKA), JOKAJIbHAs CETh C BBIXOJ0M B Internet.

HaumenoBaHue crnenuagbHOIO TOMEIICHMS: TOMEIIEHHE [UIsl CaMOCTOSITENIbHOM paboThl,
UuranpHelii 3a51. OCHAILIEHHOCTh: pabouee MecTo, KOMIIbIOTEp (HOYTOYK) C TOCTYIOM K ceTH «HTepHeT»
u DUOC.

HaumeHnoBanue crnieniuagibHOTO MMOMEIIEHUS: yueOHast ayIuTOPHS JJIs MIPOBEACHHS MPAKTHUYECKUX
3aHSATUW, TPYNIOBBIX KOHCYJIbTAlMM, WHIUBUIYAIBHBIX KOHCYJIbTAIlUM, TEKYIIEro KOHTPOJI,
MIPOMEXYTOUYHOM aTTecTaluy, YdeOHas ayAuTOPHUM, OCHAIIEHHbIE OOOPYAOBAHHEM M TEXHUYECKHUMH
cpeactBamu  oOydenusi. OcHamleHHOCTh: Kowmmiekt y4yeOHON Mmebenu, HOYTOYK, HPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUIHBIA TPOEKTOP U IKpPaH).

IlepeyeHb JIMIIEH3MOHHOTO ¥ CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecnevYeHms :

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

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

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepucet D11OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3ydyeHnu TMCHUILIMHBI B (popMaTe 3J1eKTPOHHOI0 00yUeHus ¢ ucnojb3opannem 10T

HeorpannuenHnass BO3MOXHOCTh foctyna oOydaromerocss k QMMOC u3 mo00# TOYKH, B KOTOPOi
UMeeTCsl JIOCTYH K HH(DOpPMAIMOHHO—TEIEKOMMYHUKAaMOHHOW cetn «MHTepHeT» (mamee — ceTh
«HTEepHeT»), KaK Ha TEPPUTOPUU OPTaHU3AIH, TaK U BHE €€.

Hoctyn k cucremam BuacokoHdpepeHncsazn DMOC (MoOunbHas U IEKCTOMHAsT BEPCUU WM KE
BEO—KJIUEHT).

3.2. UndopmanmonHoe obecriedeHUe peaau3anuy mNporpamMmmbl

Jns peanuzanuu mporpamMMmbl OMOnMMOTeuHBI (HOHI 0Opa3zoBaTeabHON OpraHu3alUM JO0JKEH
UMETb MeYaTHbIe U/UIIH 3JEKTPOHHbIE 00pa3oBaTebHble U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH/1yeMble
JUIs1 UCTIOJIb30BaHMs B 00pa30BaTeIbHOM IIpoLiecce.

Ilepeyenb pexkoMeHAyeMBbIX Y4eOHBIX M3JAHUI, JONMOJHUTEIbHON JmuTepaTypbl UHTEpHET—
pecypcoB, 6a3bl JaHHBIX 0H0JAMOTEeYHOTO0 hoHAA:

OcHOBHBIC HCTOYHHUKH:

1. Mopaxosuu A.I'. Maremaruka: anreOpa ¥ Hadajga MaTeMaTU4YeCKOIO aHaJIM3a, F€OMETPHUSL.
AnreOpa m Havyana maremaTuuyeckoro aHanmusa 10 — 11 kmaccel: yueOHUK 11 0011e00pa30BaTEIbHBIX
opranusanuii: 6a3oBblit ypoBenb: B 2 4. Y. 1/ A.T'. Mopakosuy, I1.B. CemenoB, —11—e u3a., crep. — M.:
Muemosuna, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: aiarebpa ¥ Hayajla MaTeMaTHYECKOTO aHalIu3a, Te€OMETPHsL.
AnreOpa u Hayanma mateMmatudeckoro aHammza 10— 11 kmaccel: yueOHUK Ut 00I1eoOpa3oBaTEIbHBIX
opranu3zanuii: 6a3oBblil ypoBenb: B 2 u. Y. 2 / [A.I'. Mopakosuu u 1p.]; nox pea. A.I'. MopakoBuya. —
11-e u3n., crep. — M.: MHemo3suHa, 2022. —271c.
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JlonoTHUTe/IbHBbIE HCTOYHUKU (7151 BBITIOJTHCHHS BHEAYIUTOPHON CAMOCTOSTEIBHOM paboThI):

3. Tlepenwman, 5. W. )KuBas MmaTemaTunka : HaydHo-niomylsipHoe uznanue / 5. U. Tlepensman. —
Cankrt-IlerepOypr : Jlanb, 2025. — 172 ¢. — ISBN 978-5-507-52194-4. — Tekcr : anexkrponHslii // Jlanb :
ANIEKTPOHHO-O0MOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/442082

4. Cempix, U. 10., Huckpernas Marematwka : ydeOHoe mocobue / WM. HO. Cempix, 1O. b.
I'pebenmukoB. — MockBa : KnaoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

5 bammakoB, M. U., Maremaruka. I[IpakTukym : ydeOHO-TpakTHdeckoe mocodbme / M. W.
bammakos, C. b. DaTrHa. — Mocksa : KunoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL.:
https://book.ru/book/945228

Ilepuoanueckue U3TaHUA:
Hayka u xu3Hb

Ponuna

DKOHOMHMKA KEJIE3HBIX JOPOT

Ilepeuenn npodeccnoHaNbHBIX 023 JAHHBIX M HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnextponnas wuHpopMmanmoHHas ooOpazoBatenbHas cpena OpUIIC. — Pexum gocryma:
http://mindload.ru/

2. CIIC «Koucynerant [Tarocy» — Pexum noctyma: http://www.consultant.ru/

3. OBC Y4eOHO—METOqMUYECKOTO IEHTPa MO OOpa30BaHMIO HA KEIE3HOJIOPOKHOM TPAHCIOPTE
(OB YMII XK/IT) — Pexxum noctyma: https://umczdt.ru/

4. OBbC m3natenscTBa «Jlanb»— Pexxum mocrtyma: https://e.lanbook.com/

5. BbC BOOK.RU- Pexwum gocrtyma: https://www.book.ru/
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O NIPEIMETA
KoHTponns M oOueHKa pe3yabTaTOB  OCBOCHMS
MIPENOAABATENIEM B IIPOLIECCE NMPOBEACHUS IIPAKTUYECKUX 3aHATUM, TECTUPOBAHMUSI, & TAKKE BBIIOJIHCHUS

OGy‘-IElIOH.II/IMI/ICSI HHIUBUIYAJIbHBIX 3aI[aHI/II7L

npeaMeTa  OCYIIECTBISETCS

[Tpomexxyrounas arrectanus B hopme 3aueta ¢ oneHkoit (I cemectp) u nucbMenHoro sx3amena (Il

cemecTp).

Oo6mue komnerenuuu (OK), 1nuHoCTHBIE Pasnen/Tema Tun OIIeHO‘{HlTJIX
pe3yabTarsl (JIP) MepPONpUATHH

OK.01 Bpsibupare crnoco0sr pemenus | P4, Tema 4.9, TectupoBanue
3a/1a4 npodeccuonanpHo | P6, Tema 6.6 VYerHbIl onipoc
JNeATEeIbHOCTU MPUMEHUTETHLHO Kk | P7, Tema 7.6
Pa3IMYHBIM KOHTEKCTaM P11, Tema 11.10
JIP 2,4,23,30 P13, Tema 13.4

OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpeICTBa MOUCKA, aHAJIU3a U
MHTEpIpeTanuy nHpopmaluu, u
nH(OPMaLMOHHbIE TEXHOJIOTUN JJIs
BBITIOJTHEHUS 33]71a4 PO (decCuoHaIbHOM
NeSITeNIbHOCTH

JIP 2,4,23,30

P7, Tema 7.17

TecTtupoBanue
VYerHbIM onpoc

OK 03. ITnannpoBate 1 peaJn30BbIBaTh
cobcTBeHHOE MPO(HECCHOHATBFHOE U
JUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO IeATEeIbHOCTD B
npodeccuoHanbHOM chepe,
MCIO0JIb30BaTh 3HAHUS MO MIPaBOBON U
(buHAHCOBOW TPAMOTHOCTH B Pa3IMYHbIX
KU3HEHHBIX CUTYaIHIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

VYcTHbli onpoc
Pe3ynbrat BhIOTHEHUS
MPaKTUYECKUX PadboT

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBAThH M PabOTaTh B
KOJUICKTHBE U KOMaH/IE

JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
VYcrHblit onpoc

OK 05. OcymiecTBIATh YCTHYIO U
MUCbMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapcTBEeHHOM si3blke Poccuiickoii
denepanyu ¢ y4eToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
VYcTHBI onpoc

OK 06. IIposBiATE rpaxk1aHCKO-
MaTPUOTUYECKYIO MTO3ULINIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBECHNE HA OCHOBE TPAJAUIIMOHHBIX
POCCHICKHMX TYyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YUETOM
rapMOHHU3alM1 MEKHALMOHAIILHBIX U
MEXPEITUTHO3HBIX OTHOIICHUH,
MIPUMEHSATH CTaHAPTHI
AHTUKOPPYNIMOHHOIO NOBEICHUS

P7, Tema 7.10

TectupoBanue

YcTHBIN onpoc
Pe3ynbrar BBIIOJIHEHNS
MPaKTUYECKUX paboT
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JIP 2,4,23,30

OK 07. CozeiicTBOBAaTh COXPaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepexeHuI0, TIPUMEHSTh
3HaHUS 00 U3MEHEHUU KIIUMarTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEMCTBOBATH B UPE3BBIYANHBIX
CUTYaIUIX

JIP 2,4,23,30

P13, Tema 13.3

TectupoBanue
VYerHbIM onpoc

I1IK 1.3. BecTn y4eTHO-0TUETHYIO
JOKYMEHTAIUIO [0 TEXHUYECKOMY
00CTyKMBAaHUIO U PEMOHTY MO IEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX,
JOPOKHBIX MAIIMH U 000pyI0BaHUS.

P 13, Tema 13.2

TectupoBanue

VYerHbI onpoc
Pe3ynbrar BeIOTHEHUS
MPAKTHUYECKUX padoT

[1K 2.4 BbInosHATE paboThI IO
MIPOEKTUPOBAHUIO U CTPOUTEIHCTBY
AKEJIE3HBIX JIOPOT, 3eMJITHOTO MOJIOTHA U
HCKYCCTBEHHBIX COOPY>KEHUH.

P12, Tema 12.4

TecTtupoBanue

VYerHbIl onpoc
Pe3ynbrar BeIOTHEHUS
MPAKTHYECKUX padboT

5. HEPEYEHbBb UCIIOJIB3YEMBIX METOA0OB OBYUEHUS
5.1 IlaccuBHBIE: JICKIIMH, TECTUPOBAHUE 110 Pa3/IeiiaM.

5.2 AKTHBHBIE H HHTEPAKTUBHbIE: KEIC — CTaJ NN, OPCHH—PUHT.

35




