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1. O0mas xapakTepucTUKa padoyeil MPpOrpaMmbl
001eo0pa3oBaTe/IbHON YUeOHOM TUCIIUTIIMHBI
OY/b.07 MaremaTtuka

1.1. MecTo OMCUMIUVIMHBI B CTPYKType OCHOBHOIl mpodeccnoHabLHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI

O6mieobpazoBarenpHas ydeOHas jgucuumuimHa OY/.11  MaremaTnka
SIBIISIETCSI 0053aTEIhbHON YaCThIO0 00IIE00pa30BaTEIHHOTO IUKIA 00pa30BaTEIbHOM
nporpammbl CI1O B cootrBetctBuu ¢ ®I'OC nocnenuansuoctu 09.02.07
«H(pOpMaIOHHBIE CHCTEMBI U TIPOTPAMMHUPOBAHUE)», TaK KaK BXOJUT B COCTaB
o0si3aTenbHONM  TIpenMeTHoM obmact  «Matematnka u  WHGOpPMATHKa» B
cootBercTBUM ¢ PI'OC COO, m usywaercs B 001Ie00pa3oBaTEILHOM ITUKIIE
OIIOII CTIO na 6a30BOM ypOBHE.

1.2. HeJIH H INIAHUPYEMbIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJTUHBI:

1.2.1. lleab o0meo0pa3oBaTeJbHON Y4eOHOH AUCHUTITUHBI
B pesynbrare ocBoeHMs y4eOHOM IUCHUILIUHBI «MaTemaTuka» 00ydaromuics

JOJDKEH 00J1afiaTh CIEAYIOIUMU YMEHUSAMHU, 3HAHUSIMHU, PO(ecCHOHATBHBIMU U

OOIIMMH KOMITETEHIUSAMHU:

YMEHUA

-BBIMOJHATh apu(MeTHUeCKUe ACHCTBUS HAJl YUCIAMHU, COYETas YCTHbIE U

NUCbMEHHbIE TPUEMBbI; HAXOJUTh MPUOIMKEHHbIE 3HAYEHUS] BEIUYUH H

MOTPEIIHOCTA  BBIUMCICHUM (a0COMIOTHAsT W OTHOCHUTENIbHAs); CpPaBHUBATH

YHCJIOBBIE BBIPAKEHUS;

-HaxXOJIUTh 3HAYECHUS KOPHs, CTENEeHH, Jorapudma, TPUTOHOMETPUUECKUX

BBIPQXEHUI HA OCHOBE OIpEACNICHUs, HCIOJb3ysl TIpPU HEOOXOIWMOCTH

UHCTPYMEHTAJIbHBIE CPEJICTBA; IIOJb30BAaThCS MPUONMIKEHHOW OLIGHKOW NpHU

MPaKTUYECKUX pacueTax;

-BBINOJHATh MPeoOpa3oBaHus BbIPAKEHUH, MPUMEHSST (OPMYJIbl, CBSI3aHHBIE CO

CBOMCTBaMHU CTEIEHEH, JorapumMoB, TPUTOHOMETPUUECKUX (PYHKIIUHA;

-BBIUMCIISITh 3HAUYCHHE (PYHKUMU [0 33JaHHOMY 3HAYEHUIO aprymMeHTa IpH

pPa3ITUYHBIX CHIOCcO0axX 3aManus QyHKIINN;

-OMpeIesITh OCHOBHBIE CBOMCTBA YMCIOBBIX (YHKIUI, WUTIOCTPUPOBATH UX HA

rpaduKkax;

-CTpOUTh TpaduKU  HU3YYCHHbIX (YHKUUNA, WLIIOCTPUPOBATH IO
rpaduky CBOMCTBA 3JIEMEHTAPHBIX (DYHKIIHIA;

-UCMOJB30BaTh MOHATHE (GYHKUMU JJI1 OMNHMCAaHUS M aHajiu3a 3aBHCHUMOCTEN

BEJIMYMH;

- HaXOJUTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHIA;

-MCTIONIb30BaTh MPOU3BOAHYIO JJISi M3YyYEHHUS CBOMCTB (PYHKIMHA M MOCTPOCHUS
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rpauKoOB;
-TIPUMEHSITh TPOU3BOJHYIO JUIA TIPOBEIACHUS TNPUOIMKCHHBIX BBIYMCICHUMN,
pemaTth 3aJladd NPUKIAJHOIO XapakTepa Ha HaXOXJIEHUE HauOOJBIIEro U
HaUMEHBIIEr0 3HAYCHUS,;
-BBIUMCIISITh B MPOCTEUINNX CIIydasX TUIOMIAJAA U OOBEMBI C HCIIOJIb30BAHUEM
OTIPEJICTICHHOTO0 UHTETPalia;
-peuaTh palMoHabHbIE, MOKa3aTelbHbIE, norapupMuyIecKue,
TPUTOHOMETPUUECKUE YpPAaBHEHHS, CBOJSAIIMECS K JIMHEHMHBIM M KBaJpaTHBIM, a
TaKKe aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI,
-MCTIOJIb30BaTh rpadMIECKUil METO/ PEIICHUST YPaBHCHUI 1 HEPABEHCTB;
-1300paxkaTh Ha KOOPJMHATHOM IUIOCKOCTU pPELIEHUs YpaBHEHUW, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMHU,
-COCTaBIIATh W pEIaTh YpPAaBHEHHUS M HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHMCJIE MPUKIIATHBIX ) 3aa4ax.
-pemaTh MpocTeiine KOMOMHATOPHBIE 3aJja4l METOJOM Iepedopa, a TakkKe C
MCIIO0JI30BaHUEM U3BECTHBIX (HOPMYIT,
-BBIYHCJISITH B IPOCTEUIINX CITydasiX BEPOATHOCTH COOBITUI HAa OCHOBE MOJCUETA
YHUCJIa UCXOJIOB;
-pacrno3HaBaTh Ha YepTekax U MOJACIISIX TPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTD
TpeXMEpHbIC OOBEKTHI C MX ONMHUCAHUSAMHU, U300paKESHUSIMU;
-OIKCHIBATH B3aMMHOE€ PACIOJIO)KEHHE  MPSIMBIX u IIJIOCKOCTEN
B TPOCTPAHCTBE, AaAPrYMEHTUPOBATH CBOM CYXKIEHUS 00 OITOM

PacCIOJIOKEHUH;
-aHAJIM3UPOBATh B MPOCTEUIIUX CIydasX B3aMMHOE PACIOJIOKEHHUE OOBEKTOB B
MPOCTPAHCTBE;
-u300pakaTh OCHOBHbIE MHOTOTPAHHUKU W KPYTJIbIE Teja; BBIMOJHSITh YEPTEKU
M0 YCJIOBHSIM 3a/1a4;
-CTPOUTH MPOCTEHIIINE CEUeHUsI KyOa, TPU3MBbI, TUPAMU/IBI;
-peliaTh IUJIAHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUECKUE 3aJaud Ha
HAXOXKJEHUE TEOMETPUYECKUX BEJIMUMH (JJTMH, YTJIOB, IJIOMIa/IeH, 00EMOB);
-UCIOJIb30BaTh TPU PEHICHWH CTEPECOMETPUUECKUX 3a7ad IJIaHUMETPUUECKHUE
(baKThl U METOIBI;
-IIPOBOJIUTH JI0KA3aTEIbHBIC PACCYKACHUS B X0 PEIICHUS 3a/1a4;
3HAHUA

-3HaueHne MAaTeMAaTHYEeCKOW HAyKH JIJIsl pelieHUs 3a7a4, BO3HUKAIOIINX B
TEOPHUH U TIPAKTHUKE,
IIUPOTYy W B TO JK€ BpPEMs OTPAHUYCHHOCTh MPUMEHEHHUS MaTeMaTHYECKUX
METO/IOB K aHaJM3y M HCCIEAOBAHUIO MPOILIECCOB U SBJICHUM B NPUPOJE U
0O111ECTBE.



- 3HaHME NPAKTUKA M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKe I
(OopMHpPOBaHUS U PA3BUTHS MAaTEMAaTUUECKON HAYKHU; UCTOPUIO PAa3BUTHUS MTOHATHUS
YUCIa; CO3JaHUs MATEMAaTUYEeCKOrO0 aHajav3a; BO3HUKHOBEHHS W Pa3BUTHS
T€OMETPUH.

-YHUBEPCAIBHBIA XAPAKTEP 3aKOHOB PA3BUTHA MATEMATHUYECKHUX PACCYKICHUM;
UX IPUMEHUMOCTB BO BCEX O0JIACTSAX UEIOBEYECKOMN NEATEIBHOCTH.
-BeposTHOCTHBIN XapakTep pa3IMYHbIX IIPOLIECCOB OKPYKAKOLIETO MUpPa

OBUIVME KOMIIETEHIINI
OK 01. Beibupats croco0sl pemieHus 3a1ad npohecCuoHaNIbHON AESITeNbHOCTH
MIPUMEHUTENIBHO K Pa3IUYHBIM KOHTEKCTaM;
OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, AaHalM3a U
uHTeprnperauun  uHoOpmanuu, U  UHOOPMAIMOHHBICE  TEXHOJOTHUU IS
BBITIOJIHEHUS 33124 MTPOPECCUOHAIBLHOMN JESITEIIbHOCTH;
OK 03. IlnanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MNPOGECCHOHATBHOE U
JMYHOCTHOE pa3BUTHE, MPEeANPUHUMATEIBCKYIO JEeSATENbHOCTD B
npodeccCUOHANIBHON cepe, UCI0Ib30BaTh 3HAHUS MO (MHAHCOBOU T'PaMOTHOCTH
B PA3JIMUHBIX )KU3HCHHBIX CUTYaIIUSIX;
OK 04. D¢ dexTuBHO B3aUMOJICUCTBOBATh U Pa0OTaTh B KOJJIEKTUBE U KOMaH/IE;
OK 05. OcywmectBisiTh YCTHYHO M MHCbMEHHYK) KOMMYHHUKAIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoii ®eneparii ¢ y4eToM OCOOCHHOCTEMH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 09. [Tonp3oBatbes mpodeccuoHaIbHOM JOKYMEHTAIMEeW Ha ToCyAapCTBEHHOM
Y UHOCTPAHHOM $I3bIKAX.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOeHHSI 0011e00pa30BaTeIbHOM
yueOHo# aucuuniauHbl B cooTBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe PT'OC
COO

Oco0oe 3HaueHre JUCIUIUIMHA UMeeT npu hopmupoBanuu u pazputuu OK
u IIK.



Kox u HaumeHoBaHue
¢dopmMupyeMbIX KOMIIETEHLUIA,

IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCHUIIIUHDI

1
JIHTHOCTHBIX PE3yJabTATOB O6ume JlucuMILIMHAPHBIE (IIPeIMeTHbIE)
OK 01. Bri6bupats croco0Os! - TOTOBHOCT, K TPYIAy, OCO3HAaHHE IIeHHOCTH | 1) BIajeHue MeToaMH J0Ka3aTeIbCTB,
peleHus 3a1a4d Npo(eCcCUOHATLHON | MACTEpPCTBA, TPYIO0IIO0UE; aIrOPUTMaMH PEIIEHHs 3a/a4; yMEHUE
NeATENbHOCTH IPUMEHNTETHHO K - rOTOBHOCTH K  AaKTUBHOW  JEATENLHOCTH | (JOPMYIMPOBATH ONpEe/eHHUs, AKCHOMBI 1

Pa3IUYHBIM KOHTEKCTaM
Oco3Harouui cedst

IpaXAaHUHOM U 3aIUTHUKOM
BEJIMKOM CTpaHBbI.

IIposBIISAIOIINI AKTUBHYIO
IPaXXIaHCKYIO MO3UIIMIO,
JEMOHCTPUPYIOLIUI
HPUBEP’KEHHOCTh MPUHLIUIIAM
YECTHOCTH, MTOPSIOUHOCTH,
OTKPBITOCTH, 3KOHOMUYECKH
AKTHBHBIN U y4aCTBYIOLIUH B
CTYJEHYECKOM U TEPPUTOPHAIBHOM
CaMOYIpPaBJIEHUH, B TOM YHCJIE Ha
YCIOBHAX 100pPOBOJILYECTBA,
MPOAYKTUBHO B3aMMOAECHCTBYIOIIUN
U YYaCTBYIOIIUI B IEATETbHOCTH
OOIIECTBEHHBIX OpraHu3alui.
Cobmronaronyii HopMbl
IIPABOIIOPSJIKA, CIIETYIOIINN
ujeanam rpakJJaHckoro o0IIecTBa,
oOecrieyeHus 6€30MaCHOCTH, IPaB U
cB0OOJ rpaxkaan Poccum.

TEXHOJOTHYECKOM W COLUMAJIBHOW HAIpaBJICHHOCTH,
CIIOCOOHOCTD WHUIIMUPOBATh, IJIAHUPOBATH n
CaMOCTOSTEJIBHO BBIMOJIHATH TAKYIO A€ TEIbHOCTD;

- MHTEpPEC K pazIu4yHbIM cdepaMm mnpodeccruoHamIbHON
JIESITEIILHOCTH,

OsBnanenne YHUBEpCaIbHBIMU
IMO3HABATEILHBIMH JCHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

- CaMOCTOATENTHHO (OPMYIUPOBATh U AKTYATH3UPOBATh
po0yieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJ'II/IBaTB CymeCTBeHHBIﬁ HpI/I3HaK N
OCHOBaHUSl [UIsl CpaBHEHHS, KiacCUDUKAIMU |
0000IICHHS;

- OIIPEJEIATh LEeNU AesITeIbHOCTH, 3a1aBaTh MapaMmeTphbl
Y KPUTEPUH UX JTOCTHIKCHUS;

- BBIBIATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OIIEHWBATh
COOTBETCTBHE DPE3YyJIbTATOB IENISIM, OIICHUBATH PHUCKHU
MOCTIEICTBUH JeSTETbHOCTH;

- pa3BUBaTh KpPEaTHMBHOE MBIIIICHHE TpPU pPEHICHUU
KH3HEHHBIX MPoOIIeM

TEOPEMBI, IPUMEHSTh UX, TPOBOJIUTH
JI0Ka3aTesIbHbIC PACCY)KCHUS B XOJI€ PEeLLICHUs
3amad;

2) yMEHHE ONEePUPOBATh OHATHUSIMU: CTCIICHb
qHcia, JoTapu(M Yrcia; yMEHHE BBIIOIHATh
BbIUHMCIICHHE 3HaYeHUH 1 ITpeoOpa3oBaHus
BBIPOKEHUH CO CTENEHSAMH U JlorapupMamH,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX
BBIPAKECHMUI;

3) yMeHHUE ONepUpOBaTh MOHITUSIMU:
panroHabHbIE, HPPAIlOHAIEHBIC, TIOKA3aTEbHBIE,
CTETIeHHbIE, JIorapu(MUUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX
CHCTEMBI;

4) yMeHUE OTepupOBaTh MOHATHIMU: (PYHKIIHS,
HenpepbIBHas (QYyHKIMS, TPOU3BOIHAS,
nepBoOOpasHasi, ONpeeNICHHBIN HHTETPall; YMEHHE
HaXOJUTh MPOU3BOHBIE HIEMEHTAPHBIX (DYHKIINH,
UCTIONB3Ysl CIIPAaBOYHBIE MaTEePHAJIbl; HCCIIEIOBATE B
NPOCTEUIINX CIy4asx PYHKIUU HA MOHOTOHHOCTB,
HAXOJUTh HANOOJIBIITNE U HANMEHBINE 3HAUCHHSI
(GyHKINH; CTPOUTH rpaKi MHOTOUWICHOB C




JIosbHBIMK yCTaHOBKAM U
MIPOSIBIICHUSIM TIPEACTABUTENICH
CYOKYNbTYp, OTIIUYAIOIIUNA UX OT
TPYIII C AECTPYKTUBHBIM U
JI€BUAHTHBIM IIOBE/ICHUEM.
JleMOHCTpUpYIOUTUI HENPUSITHE U
IpeIynpex a0l COluaibHO
OTaCHOE MOBEJICHUE OKPYKAIOIIHNX.
Oco3Hamui NPUOPUTETHYIO
[IEHHOCTH JIMYHOCTH YEJIOBEKA;
yYBa)KaIOIIUN COOCTBEHHYIO U
YyXYI0 YHUKAIBHOCTh B Pa3IMUHBIX
CUTYyaIUsX, BO Bcex (hopmax u
BUJIaX JESITEIIBHOCTH.
3a0oTsmuiics o 3amuTe
OKPY>KaIoIIeH cpeibl, COOCTBEHHOM
U 4y>X0i 06€30MacHOCTH, B TOM
yucie nuppoBO.

[IposBrsromui yBaXeHue K
ACTETUYECKUM IIEHHOCTSIM,
o0Janarnuii OCHOBaMu
3CTETUYECKOHN KYJIBTYPHI.

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJAJETh HAaBBIKAMU Y4YEOHO-HCCIIEIOBATEIBCKON W
MPOCKTHON  JICATCIIbHOCTH, HAaBBIKAMH  Pa3peIICHUS
npooem;

- BBUBJATH  NPUYMHHO-CICACTBCHHBIC  CBSI3U M
aKTyaJIM3MpOBaTh 3aJady, BBIBUTaTh THIIOTE3Y €€
pellieHHsI, HaXOJIUTh apryMEHThI JIJIS JI0Ka3aTeIbhCTBA
CBOMIX YTBEpXKJICHUM, 3a7aBaTh MapaMeTPbl U KPUTCPHUH
peIICHUS;

- aHAJTM3WUPOBATH IOJIYYCHHBIC B XOJIC PCIICHUS 3a1aun

pe3yJIbTaThl, KPUTHYECKU OLICHUBATh 170:¢
JIOCTOBEPHOCTDH, IIPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCJIOBUSX;

== yMeTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaT€J'II)HyIO 158
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMCTI) I/IHTGFpI/IpOBaTI) 3HAHUA U3 paSHI)IX HpeI[MeTHBIX
oOJacreii;

- BBIABHUT'aThb HOBBLIC H]ICH, Hpez[naraTL OpI/IFI/IHa.TIBHBIG
MOJIXO/IBI M PEUICHHUS;

M CIIOCOOHOCTH MX HCITONIB30BaHMs B MO3HABATEILHON U
COIMAJILHOW TIPAKTUKE

UCIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTO
aHaJIM3a; MPUMEHATH IPOU3BOJHYIO MIPU PEIICHUHN
3ajJjay Ha JBU)KEHUE; peIlaTh PaKTHKO-
OpPUEHTHPOBAaHHBIE 33/1a4H HA HAUOOJIBIIUE U
HalMEHBIINE 3HAYEHUs, HA HAXOXKACHUE IyTH,
CKOpPOCTH M YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUSIMU: PALOHATbHAS
GyHKIMS, TOKa3aTeabHas QYHKIM, CTeeHHAs
byHkus, norapudgmudeckas QyHKIN,
TPUTOHOMETpHYECKHE (DYHKIMH, OOpaTHBIE
(GyHKLIUU; YMEHHE CTPOUTH I'papUKH U3Yy4EHHBIX
(byHKLUH, UCIIOJIB30BaTh I'paMKU PU U3YYEHUHU
MIPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3
JPYTruX y4eOHbIX IPEAMETOB U 3ajlay U3 pealbHOU
’KM3HH; BBIPAXXaTh (OPMYIIaMHU 3aBUCHIMOCTH MEKITY
BEJIMYMHAMU;

6) yMeHHe peliaTh TeKCTOBBIC 337a41 Pa3HbIX THUIIOB
(B TOM YmCIIe HA TIPOIIEHTHI, IOJIM M YacTH, Ha
JBIDKEHUE, paboTy, CTOUMOCTh TOBApOB M YCIYT,
HAJIOTH, 32/1a41 U3 O0JIACTH YIPaBIICHUS JINIHBIMA U
ceMeWHBIMU (PMHAHCAMU); COCTABIIATH BBIPayKEHUS,
yYpaBHEHWsI, HEPABEHCTBA U X CHCTEMBI 110 YCIOBHIO
3aJlauM, UCCIIE0BATh MOJIyY€HHOE pelIeHue U
OIIEHUBAThH MPABJIOTIOT00HOCT PE3YIIbTATOB;

7) yMeHHe ONepupoBaTh MOHATHAMU: CpPEIHEES
apumeTHyecKoe, MeJiana, HanboJbIlee U
HaMMEHBIIIee 3HAYCHUS, pa3Max, TUCTIePCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMEHHUE U3BJIEKATh, HHTEPIIPETUPOBATH
uHpOpMaINIO, IPEACTAaBICHHYIO B TaOIMIIax, HA
JuarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA
peabHBIX MPOIECCOB M SBJICHUN; IPEACTABIATH




MH(POPMALIHIO C IOMOULIBIO TaOIUI] U AUArPaMM;
HCCJIEI0BATh CTATUCTUUECKUE JaHHbIE, B TOM YHCJIIE
C IPUMEHEHUEM rpau4ecKux METOJI0B U
AIIEKTPOHHBIX CPEACTB;

8) yMeHue onepupoBaTh MOHATHIMU: CITyYailHbIH
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CJIy4alfHOrO COOBITHS; YMEHHUE BBIYUCIIATD
BEPOSITHOCTH C MCIIOJIb30BAaHHEM T'paprUECKUX
METO/I0B; IPUMEHSATH (HOPMYJIbI CIIOKEHHS U
YMHOKEHUS BEPOSTHOCTEN, KOMOMHATOPHBIE (PAKTHI
U (GOpMYJIBI IIPH PELLICHUH 33]1ay; OLIEHUBATh
BEPOSITHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4aifHBIMHU BEJTMYMHAMH; YMEHUE TIPUBOIUTh
IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YKCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

9) yMeHHe OnepupoBaTh MOHITUSMH: TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO, ABYTPAHHBIN
yTroJl, CKpeIUBAIONINECs IPSAMBbIE, TAPAJUIEIbHOCTh
U TMIePIEeHIUKYISIPHOCTD IPSMBIX U IUIOCKOCTEH,
YTOJl MEXAY MPSMBIMHU, YTOJI MEXTY IPSIMOM 1
IJIOCKOCTBIO, YIOJl MEKY IIIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
MEXy IPSIMBIMU, PACCTOSTHUE MEX]Ty TUIOCKOCTSMU;
YMEHHE HCII0JIb30BaTh MPH PEIICHUH 3a]a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH;
YMEHHE OIIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIET0 MUPA;

10) ymeHue onepupoBaTh NOHATHIMHU:
MHOTOTPaHHHK, CEY€HNEe MHOTOIpaHHUKa, KYyO,
napajieNienune, npusMa, nupammuaa, purypa u
MOBEPXHOCTh BPALIECHUS, IUIUH]P, KOHYC, 11ap,
cdepa, ceueHus GUTypbl BpaleHusl, MI0CKOCTh,




Kacaromascsi cepsl, UINHAPA, KOHYca, IUI0Iab
MOBEPXHOCTHU MMUPAMHUIBI, IPU3MBI, KOHYCA,
MUATUHAPA, TTI0Mas cheprl, 00beM Kyda,
IPSIMOYTOJIBHOT'O NIapaJuleIenueia, TUpaMubl,
IPU3MBI, LWINHAPA, KOHyCa, 1I1apa; yMEHHUE
n300pa’kaTh MHOTOTPAHHUKH M TOBEPXHOCTH
BpALLEHUS, X CEUEHUsI OT PYKHU, C TOMOILBIO
YEePTEIKHBIX HUHCTPYMEHTOB U 3JICKTPOHHBIX
CpPE/CTB; YMEHHUE pPaclO3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIO3HABATH NIPaBUIIbHbBIE
MHOI'OI'paHHMKH;

11) ymeHue onepupoBaTh HOHITUSIMU: BIIKCHUE B
MIPOCTPAHCTBE, MOA00HBIE (PUTYPHI B TPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIECHUE TUIOIIAEH TIOBEPXHOCTEN
1 00BEMOB MOI00HBIX (PUTYp IIPU PELLICHUU 3a/1a4;
12) ymeHUe BBIYUCIISITh TEOMETPUUSCKHIE BETUUHNHBI
(uMHa, yro, miomuak, 00beM, MJI0Ab
MOBEPXHOCTH ), UCIIONb3Ys U3YYEHHbIE (OPMYJIIBI U
METO/BbI;

13) ymeHue onepupoBaTh MOHATHIMU:
IpSMOYTOJIbHAsl CHCTeMa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAISIPHOE
MIPOM3BECHUE, YTOJl MEXKIY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOpA Ha YUCIIO;
HaXOJUTh C TOMOIIBIO U3YYEHHBIX (HOpMYIT
KOOpJIMHATBHI CEpEANHBI OTPE3KA, PACCTOSIHUE MEXKIY
JBYMsI TOUKaMH;

14) ymenue BHIOUpATh MOIXOSIIIHIA U3yICHHBIN
METOJ JUIs PELIeHUs 3a7aull, paclio3HaBaTh
MaTeMaTH4ecKue (akTbl 1 MaTEMAaTUYECKUE MOAEIN
B IIPUPOIHBIX M OOLIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI




MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYECKON HAYKH.

VYrnyOaeHHbIH ypOBeHb TPEOOBaHUS K MTPEIMETHBIM
pe3yJabTaTaM OCBOCHUS YIITyOJIeHHOTO Kypca
MaTEMAaTHKH JIOJKHBI BKIIIOYATh TPEOOBaHUS K
pe3ysibTaTaM 0CBOEHHs 0a30BOT0 Kypca U
JOTIOTHUTEIFHO OTPaXaTh:

1) yMeH#He onepupoBaTh MOHITUSMHE: OIPE/ICICHHUE,
aKcuoma, Teopema, CIe/ICTBHE, CBOICTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITUPOBKH;
ymenue GpopmynrpoBaTh 0OpaTHOE U
MIPOTUBOMOJIOKHOE YTBEPKACHHUE, TPUBOIUTh
MPUMEPHI U KOHTPIPUMEPHI, UCTIOIB30BATh METO.T
MaTeMaTHYeCKOM MHAYKIIUH; TPOBOJAUTH
JI0Ka3aTeNbHbIE PACCYKICHUS MPU PELICHUH 3a/1a4,
OLIEHUBATh JIOTHUYECKYIO MTPABUIBHOCTD
pacCyXJIECHUH;

2) yMEHHUE ONEPUPOBATD MOHATHIMHU: MHOXKECTBO,
MIOJIMHO>KECTBO, ONIEPALIUU HaJl MHOXKECTBAMU;
YMEHHE HUCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJIsl ONMCaHus PeaJbHBIX MPOIECCOB U
SBJICHU U TP PEIIEHUH 33]a4, B TOM YHCIIE U3
JPYTUX y4eOHBIX TPEIMETOB;

3) yMeHHe ONepupoBaTh MOHITUSMHE: Tpad, CBSI3HBIH
rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHE
3aJ1aBaTh U OMUCKHIBATh rpadbl pa3nuIHBIMU
crocob6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH
3ajay;

4) ymeHue cB0OOTHO ONIEPHPOBATH MOHATHIMHU:
coueTaHHe, IEPECTaHOBKA, YACIIO COUETAaHUH, YUCIIO
nepectaHoBok; OnHoM HbroToHa; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DAKThI U pacCyKICHUS

9




JUISL pEIICHUs 3a71a4;

5) yMeH#He OnepupoBaTh MOHATHSIMHE: HATYPaIbHOE
YHCIIO, IIEJI0€ YHCIIO, OCTATOK 110 MOJIYIIIO,
paroHaIbHOE YHCII0, UPPAITMOHATEHOE YHCIIO,
MHOXECTBA HATypaIbHBIX, IEBIX, PAIIMOHATBLHBIX,
JIEHCTBUTEILHBIX YHCET; YMEHUE HCIIOTh30BaTh
MIPU3HAKY JCTMMOCTH, HAUMEHBIITUH 00U
JIEIUTEITh ¥ HANMEHBIIIee 0011Iee KpaTHOe, allTOPUTM
EBkimna rpu pemieHnu 3a/1a4; 3HAKOMCTBO C
Pa3TMYHBIMY ITO3UIIMOHHBIMU CHCTEMaMHU
CUHCJIEHHS;

6) ymeHHe CBOOOIHO OTIEPUPOBATH OHATHUAMH:
CTETICHb C EJIBIM TI0Ka3aTelIeM, KOPEHb
HATypaJIbHOU CTETeHH, CTENIeHb C PallMOHATLHBIM
IMOKa3aTeyIeM, CTEIIEHb C JIEHCTBUTEIbHBIM
(BeliecTBEHHBIM) TTOKa3aTeNneM, Jorapudm grcna,
CUHYC, KOCHHYC ¥ TAHTEHC MPOU3BOJIBHOTO YUCIIA;
7) yMeHHe ONepupoBaTh MOHITUIMH: TOXKIECTBO,
TOXKJIECTBEHHOE TTPeoOpa3oBaHue, ypaBHCHHE,
HEPaBEHCTBO, CCTEMa ypaBHEHU U HEPABEHCTB,
PaBHOCHIILHOCTH YPaBHECHUI, HEPABEHCTB U CHCTEM,
palrroHa bHbIE, HPPAIIMOHAIBHEIE, TOKa3aTeIbHbIE,
CTCTICHHBIE, JIOTapH(PMHUICCKHE,
TPUTOHOMETPUYECKHE YPaBHEHUs, HEPaBEHCTBA U
CUCTEMBI; YMEHHE PeIllaTh YPaBHEHUS, HEPAaBESHCTBA
Y CHCTEMBI C IOMOIIBIO PA3IMYHBIX TTPUEMOB;
pelIaTh ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; MIPUMEHSITh YPaBHEHHUS, HEPABEHCTBA,
WX CHCTEMBI JUIS PEIICHUS MAaTeMAaTHISCKUX 3a1a4 U
3a71a4u U3 pa3IMyYHBIX 00JacTeil HayKH U pearbHOI
JKH3HU;

8) ymeHue cB00OJHO ONIEPHPOBATH MOHSATHIMHU:
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rpaduk GyHkuu, oopatHas GyHKIIHS, KOMITO3UITUS
byHKUni, TUHEWHAS QYHKIUS, KBaIpaTUIHAS
GbyHKIMSI, cTerneHHas GYHKIUS C EITbIM
nokasaresemM, TPUrOHOMEeTpuieckre GyHKIINH,
0OpaTHbBIE TPUTOHOMETPUYECKHIE (QYHKITUH,
nokaszaresbHas U JjorapudpmMudeckas (yHKIINH;
yYMEHHE CTPOUTH I'pauKu HYHKIH, BHIIOTHAT
npeoOpa3oBanus rpaguKoB HyHKIIHIA;

yYMEHHE UCIIONIb30BaTh rpaduKky GyHKIUH 1is
M3y4YEHHSI IPOLIECCOB M 3aBUCUMOCTEH MPH PELICHUU
3a7a4 U3 APYrux y4yeOHBIX MPEAMETOB U U3
peanbHO )KU3HU; BEIpaKaTh (hOpMyJIaMH
3aBHCUMOCTH MEXy BEITHUYNHAMH,

YMEHHE CBOOOHO ONEPUPOBATH MOHITHIMU:
YEeTHOCTh (PYHKILIUH, IEPUOAUYHOCTD (DYHKIIUH,
OTPaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (DyHKIMH, HanOoJIbIIee 1
HaMMEHBbIIIee 3HAYCHUsT PYHKIIMU HAa IPOMEKYTKE;
yYMEHHUE NMPOBOANUTH UCCIeI0BaHUE QYHKIINU;
YMEHHE HCIOJIb30BaTh CBOMCTBA U rpaduKu
(byHKUNH 1715 pelieHusl ypaBHEHU, HepaBEeHCTB U
3aj1a4 C mapaMeTpamMu; H300paxarb Ha
KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUH
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

9) ymeHme CBOOOIHO ONIEPUPOBATH OHATUSMHU:
MOCJIeIOBATEIBHOCTD, apu(METHIECKAs
nporpeccusi, reoMeTpudeckas mporpeccus,
O0ecKOHEYHO yObIBarollasi reoMeTpuiecKas
nporpeccusi; yMeHHue 3a/1aBaTh
MIOCJICZIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYppPEHTHBIX (HopMyT;

10) ymeH#e oneprupoBaTh MOHATHSIMH:
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HENPepbIBHOCTh (PYHKIMH, aCUMIITOTHI rpaduka
¢byHKIMY, IepBast U BTOpas MPOU3BOIHAS (PYHKIINH,
r€OMETPUUYECKUM B (PU3UUECKUI CMBICTT
IIPOM3BOIHOM, IIEPBOOOpa3Hasi, ONpeIeIeHHbIN
MHTErpaji; yMEHUEe HAXOUTh aCUMIITOTHI rpaduka
(YHKIMHM; YMEHUE BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3ULIMH
(GyHKIMI, HAXOJUTh YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUY;

YMEHHE HUCII0JIb30BATh IPOU3BOIHYIO JIJIS
uccie0BaHusl QyHKIMM, A1 HAXOXKACHUS
HAWITYYIlIero pelieHus B IPUKIAIHbIX, B TOM YUCIIe
COLIMAIBHO-9KOHOMHUYECKUX U (PU3NIECKUX 3a/1auax,
JUIsl OLIPEJIENIEHNS] CKOPOCTH M YCKOPEHUST; HaXOAUTh
iouiaay U o0beMbl GUTYp € TOMOLIBIO UHTETpaa;
IIPUBOJUTH PUMEPHI MATEMATUYECKOTO
MOJIETTMPOBAHUS C MTOMOIIBIO U (DHepeHIIMATIBHBIX
YPaBHEHU;

11) ymeHue onepupoBaTh MOHATHAME: KOMIUICKCHOE
YKCII0, CONPSKEHHBIE KOMIUIEKCHBIE YNCIa, MOLYJIb
Y apryMEeHT KOMIUIEKCHOTO yKcia, popma 3anucu
KOMIUIEKCHBIX YnCeN (TeoMeTpUYeCKas,
TPUTOHOMETpHUECKas U anredpandeckasi); yMeTh
MPOU3BOIUTH apH(PMeETHIECKUE IeHCTBUS C
KOMIUIEKCHBIMU YHCIIaMU; IPUBOAUTD IPUMEPHI
MCII0JIb30BaHUsl KOMIUIEKCHBIX UHCEIT;

12) ymeHue cBOOOIHO ONIEPHPOBATH MOHATHIMHU:
cpenHee apupMeTHIECKOe, MeMaHa, HauboJbIlIee U
HauMEHbIIIee 3HAYEHUs, pa3Max, TUCIepCus,
CTaH/IapTHOE OTKJIOHEHHE ISl OMCAHMS YHCIOBBIX
JTAHHBIX; YMEHHUE UCCIIEI0BAaTh CTATUCTUYECKHE
JTAaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM rpa)nIecKux
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METO/OB U 3JIEKTPOHHBIX CPEJICTB; rpaduyecku
UCCIIEIOBAaTh COBMECTHBIC HAOIIOIEHUS C TOMOIIBIO
JarpaMM pacceuBaHus U JIMHEHHOM perpeccuy;
13) ymeHue HaXOUTh BEPOSITHOCTH COOBITHH C
UCIIOJIb30BaHUEM I'paUueCKUX METOJIOB;
NPUMEHSATH JUIS PeIeHN 3a71a4d POPMYIIbI
CJIOKEHUS] U YMHOXKEHUS BEpOsSITHOCTEH, (hopmyiry
MIOJTHOM BEpOSITHOCTH, popmyity beprysm,
KOMOMHATOpHbIE (PaKThl U (HOPMYJIbI; OLIEHUBATH
BEPOSITHOCTH PEATIbHBIX COOBITHI; YMEHHE
OIEpUPOBATH NOHATHAMMU: CllydaiiHasi BeJIMYMHA,
pacripe/ielieHue BepOsATHOCTEH, MaTeMaTHUeCKOe
OKUJIaHUE, TUCTIEPCHS U CTaHAapPTHOE OTKIOHEHUE
CJlydaifHON BENIMYMHBI, (GYHKIIMU pAcHpeeeHHs U
TUIOTHOCTH PaBHOMEPHOTO, IIOKA3aTEILHOTO U
HOPMAaJILHOTO PacHpeesIeHU; yMeHue
HCIIOJIB30BATh CBOMCTBA U3YYEHHBIX PaCIpEACIICHAN
JUIS peLIeHUs 3ajiay; 3HAKOMCTBO C TIOHATHSIMHU:
3aKOH OOJIBIINX YUCEII, METO/IbI BBIOOPOYHBIX
UCCIIE/IOBaHUI; yMEHUE IPUBOJUTH IPUMEPbI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B TIPUPOIHBIX U
OOIIeCTBEHHBIX SBJICHUSAX;

14) ymenue cBOOOJHO ONIEPUPOBATH MOHATHIMHU:
TOYKa, MpsAMasi, IIIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jy4, TUIOCKUH yTOJI, ABYTPAaHHBIN yTroJl,
TPEXTPaHHbIA yroJ, nepecekaroecs,
napajuieNIbHbIe U CKPEIIMBAOIIHECS TIPSIMBIE,
napajyieIbHOCTh U MEPIEeHANKYIISIPHOCTh MPSAMBIX U
TUTOCKOCTEH, YOl MEX/TY MPSIMBIMH, YTOII MEXKITY
NPSMOM U TUIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMH;
YMEHHUE UCII0JIb30BaTh MIPU PELICHUN 33134
M3y4eHHBIC (PAKTHI M TEOPEMBI IIJIAHUMETPUH;
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YMEHHUE OLICHUBATh pPa3Mepbl OObEKTOB B
OKpY’KaloIIeM MHUpE; yMEHHUE OIIepUPOBATh
HOHATUSIMH: MHOTOTPAHHUK, CEYEHUE
MHOT'OT'paHHHKA, TPABUIbHBII MHOTOTPAHHUK,
pu3Ma, Iupamuja, Gurypa u moBEepXHOCTh
BpalleHUs, IIHIMHIDP, KOHYC, map, cdepa, pasBepTka
MOBEPXHOCTH, CEYECHHUsI KOHYCa U LIMJIMH/pa,
napajuieNIbHbIe OCH HJIM OCHOBAaHUIO, CEYCHHUE I1apa,
IUIOCKOCTB, Kacaroliasics chepsl, INHAPA, KOHYCa;
YMEHHUE CTPOUTH CEYCHNE MHOTOTPAaHHUKA,
n300pakaTb MHOTOTPaHHUKH, (DUTYPBI U
IIOBEPXHOCTHU BPALLECHUS, UX CEYEHHUS, B TOM YHUCIIE C
MIOMOIIIBIO AJIEKTPOHHBIX CPEICTB; YMEHHE
IPUMEHSTH CBOICTBAa reOMeTpUUYECKUX (Uryp,
CaMOCTOSITENILHO (DOPMYITHUPOBATH OTIPE/IEICHUS
U3y4aeMbIX (DUTYp, BBIBUTATh TUIIOTE3BI O
CBOWCTBAaX W MPU3HAKAX T€OMETPHUECKUX HUTyp,
000CHOBBIBAaTh MJIM ONIPOBEPraTh UX; yMEHUE
MPOBOAMTD KJIaCCU(PUKALUIO (PUTYP MO PA3ITUYHBIM
IPU3HAKaM, BBIIIOJHATh HEOOXOAUMBIE
JIOTIOJTHUTEIIHHBIE TIOCTPOCHUS;

15) ymeHue cB0OOJHO ONIEPHPOBATH MOHATHIMHU:
wiouaab GUrypsl, 00bemM QUrypbl, BETUYUHA yTia,
paccTosiHUe OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXy TPSIMBIMH, PACCTOSTHUE MEXKITY TUIOCKOCTSIMH,
Iomaab chepsl, MIO0MIAb TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, IWIHHIPA, 00beM
KyOa, IpsIMOYT0JILHOTO Mapaiesenuea,
MUPaMUJIbI, TPU3MBI, IWIMHAPA, KOHYCA, [1apa;
YMEHHUE HaXOJUTh OTHOIIEHHE 00BEMOB MOJO0HBIX
uryp;

16) ymeHue cBOOOJHO ONIEPHPOBATH MOHSATHIMHU:
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JBUKEHHE, MTapaJuIeNbHBINA IEPeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue 1Mo00us, TOAOOHBIE PUTYPHI;
YMEHHUE pacro3HaBaTh paBHBIC U M0I00HBIE (UTYPHI,
B TOM YHCJI€ B IPUPOJIE, UICKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIOJIb30BaTh FTEOMETPHUIECKNE OTHOLICHHUS,
HAXOJUTh T€OMETPUYECKHIE BETUYHUHBI (JJIMHA, yTOJ,
10131, 00BEM) TIPH PEHICHUU 3a1a4 U3 APYTHUX
yueOHBIX IPEIMETOB U U3 PEAbHOM KU3HU;

17) ymenue cBoOOJHO ONIEPUPOBATH MOHSATHIMHU:
MPsIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP,
KOOPJMHATHI TOYKHU, KOOPUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOM3BEACHNE BEKTOPA HA YHCIIO,
pasyioKeHue BEKTOpa Mo 6a3ucy, CKaIspHOe
MIPOU3BE/IEHUE, BEKTOPHOE MTPOU3BEACHUE, YOI
MEX]y BEKTOpaMH; YMEHHE HCII0JIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIA METOJT JUISl PEIICHUS
reoOMEeTPHUECKUX 3a/]1au 1 3aJ1a4 APYruX y4yeOHbIX
MIPEIMETOB; ONEPUPOBATH MOHATHAMU: MaTpPHIA 2 X
2 u 3 x 3, onpeAenuTeNnb MaTPUILIbl, TEOMETPUYECKUI
CMBICTI OIIPEIETUTENS;

18) ymeHue MoIeMpoBaTh peajbHbIC CUTYaI[H Ha
SI3BIKE€ MAaTEMATHKH; COCTABIISTh BBIPAKCHUS,
YpaBHEHHMsI, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBUIO
3aJ1a4uM, UCCIIEI0BATh MTOCTPOCHHBIE MOJIENH C
UCIOJIb30BaHUEM afnapaTa aiareopsl,
WHTEPIPETHPOBATH TOJTYICHHBIN PE3yIIbTaT;
CTPOMUTH MaTeMaTHUECKUE MOJIEIH C TIOMOIIBIO
TEeOMETPUYECKUX MTOHITHN M BEJTMYUH, PEeIaTh
CBSI3aHHBIEC C HUMU MPAKTHUECKUE 3a/1a4H;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETHPOBATH NOTYUCHHBINH PE3yNbTaT; peliaTh
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MIPUKJIATHBIC 33191 CPEACTBAMU MAaTEMaTHUECKOTO
aHallu3a, B TOM YHCJIC COLMAIbHO-3KOHOMUYECKOIO
1 (PU3UYECKOTO XapaKTepa;

19) ymenue BbIOMpATh MOAXOIAUIUNA METOM IS
pelmieHuss  3ajJa4d;  TOHMMaHWE  3HAYUMOCTH
MaTreéMaTUKd B  U3YYCHUU  MNPUPOJIHBIX U
OOIIIECTBEHHBIX TMPOIECCOB U SIBICHUN; yMEHHE
pacro3HaBaTh MPOSBJICHUE 3aKOHOB MaTeMaTHKU B
HCKYCCTBE, yYMEHHE MIPUBOJAUTH MIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOM
MaTeMaTHYECKON HAYKH.

OK 02 Hcnonp30BaTh COBPEMEHHBIE
CpeZCTBa IIOMCKA, aHAIN3a U
MHTEpIIpeTaluy nH(OpMaLuu, 1
UH(POPMALIMOHHBIE TEXHOJIOTHH IS
BBITNIOJIHEHMSI 3a/1a4
npodeccuoHaIbHOM e TeTbHOCTH
Cobmoaronuii HOpMbl
IIPABOIIOPSAIKA, CIIETYIOIINN
ujeanam rpaxxJJaHckoro o0IiecTsa,
oOecrieyeHns 6€30MaCHOCTH, IPaB U
cBoOo rpaxkaan Poccun. JlospHBIM
K YCTaHOBKAM U IIPOSIBICHUAM
npeJcTaBuTeNel CyOKynbTyp,
OTJIMYAIOIINN UX OT TPYII C
JNECTPYKTUBHBIM U JI€BUAHTHBIM
nosefeHueM. JIeMOHCTPUPYIOIIHNA
HENPUSITHE U TPETyNPEKTAIOIIUI
COLMAJIBHO OMACHOE MOBEJCHHE
OKPY’KaIOIIKX.

[IposBrstomuii u
JEMOHCTPHUPYIOLIUH yBaXKEHHUE K

B o6nactu IeHHOCTH HAYyYHOTO TTO3HAHUSI:
-c(hOpMHPOBAHHOCTH MHPOBO33pPEHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HaykKl U OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO Ha
quanore  KyJabTyp, CIIOCOOCTBYIOIIETO  OCO3HAHHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

- COBEpPIICHCTBOBAaHUE A3BIKOBOM M YHWTATEIIbCKOU

KyJIbTYypbl KaK CpEICTBAa B3aUMOJCHCTBUS MEXKAY
JIFOJIBMH U TIO3HAHUS MDA,

- OCO3HaHME IIEHHOCTHM HAay4YyHOH JEsTEeNbHOCTH,
TOTOBHOCTD OCYIIECTBIISTh MIPOCKTHYIO u
HCCIEA0BATENbCKYIO JIEATEIbHOCTh MHANBUIYAIbHO U B
TpyIIe.

Osnanenue YHUBEPCAITbHBIMU y4eOHBIMHU

MTO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmanueit:

- BIIQJICTh HAaBBIKAMHU TIOJyYEHUS WHPOpPMAIUN W3
UCTOYHHUKOB  pasHbBIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBIIATH TOWCK, AaHAIN3, CHUCTEMATHU3AlMI0 M
MHTEPOpPETAMI0O WHPOPMAIMU PA3JIMYHBIX BHIOB U
(dhopm mpecTaBIeHuUs,

1) yMeH#He onepupoBaTh MOHITUSMHE: OIPE/ICICHHUE,
aKcuoma, Teopema, CIEeICTBHUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNNbCTBO, PABHOCWIbHBIE (POPMYITHPOBKY;
yMeHue GopMyIupoBaTh 00paTHOE U
MIPOTUBOIIOJIOKHOE YIBEPKACHUE, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEDPBI, UCIIOJIb30BaTh METO
MaTeMaTHIeCKOH HWHAYKOWH,; IPOBOANTH
JIOKa3aTeNIbHBIE PACCYKIAEHUS IIPU PELLIECHNUH 3a/1aY,
OLCHUBATD JIOTHYCCKYIO IMPABUIIBHOCTD
pacCyKIECHUN;

2) yMEHHE ONepUPOBATh MOHITUSIMHI: MHOXECTBO,
IIOJMHOKECTBO, OIEPALIMH HAJl MHOXKECTBAMU;
YMEHHUE UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OIMCaHUs PEAIBHBIX IIPOLECCOB U
SBJICHUH U [IPY PEIICHUH 337a4, B TOM YHCIIE U3
JpYruX y4eOHBIX IPEAMETOB;

3) yMeHHe OnepupoBaTh MOHITUSMHE: Tpad,
CBSI3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH;
YMEHUE 3a/1aBaTh U OMMCHIBATH I'padbl pa3INuHbIMU
croco0amu; UCIOIb30BaTh Ipadbl NpU PEIICHUN
3ajad4;
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JIOSIM TPYJla, OCO3HAIOLIUI
[IEHHOCTh COOCTBEHHOTO TPY/Ia.
Crpemsmuiicst K GOPMHUPOBAHHIO B
CETEBOM CpeJie INYHOCTHO U
npoheccuoHaIbHOTO
KOHCTPYKTUBHOTO «IIHU(POBOTO
ciena.

Oco3Haromuii IpUOPUTETHYIO
[EHHOCTh JIMYHOCTH YEJIOBEKA;
yBa)KaloOIUK COOCTBEHHYIO U
YyXKYI0 YHUKAJIbHOCTD B Pa3IMUHBIX
CUTYyaIusX, BO Bcex popmax u
BUJIAX JIESATEIBHOCTH.
3a0oTsmuiics o 3amuTe
OKpYy’Karolien cpesbl, COOCTBEHHOM
U 4y>K0Hi 0€30MacCHOCTH, B TOM
yucie HuppoBoil.

[IposBnsromnid yBaxkeHue K
JCTETUYECKUM IIEHHOCTSIM,
o0Janaromuii OCHOBaMu
ACTETHYECKOMN KYIbTYpHI.
JleMOHCTpHUPYIOIIHIT HABBIKU
aHaJIM3a U UHTEPIIPETAUU
UH(POPMAIIUHN U3 Pa3THIHBIX
UCTOYHUKOB C YY€TOM HOPMaTHUBHO-
NIPaBOBBIX HOPM
JleMOHCTpHPYIOLINI TOTOBHOCTD U
CIOCOOHOCTH K 00pa30BaHUIO, B
TOM YHcJIe caMo0Opa30BaHuIO, Ha
MPOTSIKEHUH BCEU KU3HU;
CO3HATEJIbHOE OTHOLIEHHE K
HENPEPHIBHOMY

- cOo3JaBaTh TEKCTHI B Pa3IMYHBIX (OopMarax ¢ y4eTOM
Ha3HAuYeHUS WHQPOpPMAMKM U IEJICBOH ayIUTOPHH,
BbIOMpas ONTHMajbHYI0 (OpMYy MPEACTABICHUS U
BI/I3yaJII/I3a]_[I/II/I;

- OLIEHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nHpOpMaINH, €e COOTBETCTBUE MPABOBBIM U MOPAIIbHO-
THYECKUM HOPMaM;

- HUCIOJIb30BaTh CpeACTBA HMH(DOPMAIMOHHBIX |
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHMH B  PELICHUH
KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHI)IX nu OpFaHI/I3aHI/IOHHBIX
3aga4 ¢ COOIIOZEHHEM TPeOOBaHMI APrOHOMHUKH,
TEXHHKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHUS,
MIPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMAIIIOHHOM
0e30IMacHOCTH;

- BJIAJEThb HABBIKAMM pACIO3HABaHWS M  3alLUTHI
nHpopmanu, nH(pOpMaMOHHON 0e30MmacHOCTH
JUYHOCTH

4) yMmeHHEe CBOOOIHO ONEPHPOBATH MOHATHAMH:
COYeTaHue, NEPEeCTaHOBKA, YHCIIO COUETaHuil,
YHCII0 IIepecTaHoBOK; OMHOM HbloToHa; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DAKThI U PaCCYKICHUS
JUI pelleHus 3ajad;

5) yMeHue onepupoBaTh MOHITUAME: HATYpaJIbHOE
YHCII0, 11€70€ YUCII0, OCTATOK 110 MOAYJIIO,
paLMOHAIIBHOE YHCII0, HPPALMOHAIBHOE YHCIIO,
MHOYECTBa HaTypalbHbIX, IEJIbIX, PALIMOHATIBHBIX,
JEHCTBUTEIBHBIX YUCEI; YMEHHE UCTIONb30BATh
HPU3HAKU JAETUMOCTH, HAUMEHBIINN 00Iui
JIeuTeNb U HauMeHblee o011ee KpaTHoe,
anroput™ EBKiMa rpu pemeHnu 3aaad;
3HAaKOMCTBO C Pa3JINYHBIMH MO3UIIMOHHBIMH
CHCTEMaMH CUHCIICHHUS;

6) ymMeHue CBOOOHO OTIEPUPOBATh MOHATHIMHU:
CTETIEHb C LIEJIbIM [T0Ka3aTelleM, KOPEHb
HATYpaJIbHOH CTENEHH, CTENIEHb C PAIlMOHAIBHBIM
rokasaresieM, CTENeHb C JeHCTBUTENbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapudm gucia,
CHHYC, KOCUHYC U TaHT€HC ITPOU3BOJILHOTO YUCIIA;
7) yMeHHE ONepUpoBaTh MOHITUIMH: TOXKIECTBO,
TOKIECTBEHHOE MpeoOpazoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPaBHEHHIA U HEPABECHCTB,
PaBHOCHIJIBHOCTh YPABHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPAIlHOHAILHBIC, ITOKA3aTEbHBIE,
CTETIeHHbIE, JIorapu(MUUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHSI, HEPAaBEHCTBA U
CHCTEMBI; YMEHHUE pelllaTh YpaBHEHUs, HEPABEHCTBA
U CUCTEMBI C TOMOILBIO PA3JINYHBIX IIPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHITh YPaBHEHMsI, HEPAaBEHCTBA,
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00pa3oBaHMIO KaK yCIOBHUIO
yCIeNTHOM MpodecCnoHABHON 1
00IIIECTBEHHON AEATEIbHOCTH.

UX CHCTEMBI JUIs PEILIECHUS MaTEMaTUYECKUX 3a1a4
¥ 33/1a4 U3 Pa3IMYHBIX 00JIACTEeH HAYKH U peaIbHOM
KHU3HU.

OK 03 ILnanupoBath u
pea30BBIBATH COOCTBEHHOE
npohecCuOHaTBHOE U TMYHOCTHOE
pa3BUTHE, IPEIITPUHUMATENBCKYIO
JeSITeIbHOCTD B MPO(ECCHOHATTEHON
cdepe, UCIIOTB30BATH 3HAHUS 11O
(uHaHCOBON T'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYalUAX
Oco3natomuii cedst

rPaKJIAaHUHOM U 3aILIUTHUKOM
BEJIMKOW CTPaHBI.

[IposBisromuUil aKTUBHYIO
IpaXXAaHCKYIO MO3UIINIO,
JEMOHCTPHUPYIOLIUI
IIPUBEPKEHHOCTD IPUHIUIIAM
YECTHOCTH, MTOPSIOYHOCTH,
OTKPBITOCTH, 3KOHOMUYECKH
aKTUBHBIN U y4aCTBYIOLIUN B
CTYJEHUYECKOM U TEPPUTOPHATIEHOM
CaMOYIIPaBJIEHUH, B TOM YHUCJIE HA
YCIOBUSX I0OPOBOJILYECTBA,
MPOAYKTUBHO B3aUMOEHCTBYIOLIUI
Y Y4aCTBYIOIMH B A€ATEIbHOCTH
OOLIECTBEHHBIX OpraHu3alui.
Cobmronaronyii HopMbl
MPaBOIOPSIKA, CICTYIOIINN
ujieanaM TpakIaHCKOTo O0IEeCTBa,
obecrieueHust 6€30MaCHOCTH, TIPaB U
cBoOo rpaxkaad Poccun. JIosmbHBII

B obnacTu 1yX0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

--  cOpPMUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHMSI,
3TUYECKOTO MTOBEJCHUS;

- CITOCOOHOCTH OIICHUBATH CUTYAIIHIO U TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HaHHWE JMYHOIO BKJIajga B
YCTONYMBOIO OYIyIEro;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTEISAM U
(unn) IpyruM YieHaMm CeMbHU, CO3/aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUA LICHHOCTEN CEMEMHOMN
JKA3HU B COOTBETCTBUHM C TPAIAULUAMU HapooB Poccuum;
OBnanenue YHUBEPCATbHBIMU peryJISTUBHBIMHU
JICACTBUSAMMU:

a) caMOOpTraHU3aIHs:

- CaMOCTOSITEJIbHO OCYHIECTBIIATh ITO3HABATEIbHYIO

HIOCTPOCHUE

NESATETbHOCTh, BBISBJIATH MPOOJEMBI, CTaBUTh W
(dhopMynupoBaTh cOoOCTBEHHBIE 3a/1aun B
o0pa3oBaTeNbHON  JCATENHPHOCTH W JKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOATENIbHO  COCTaBJATh IUIAaH  pEIIeHUs
npobJemMbl € Y4eTOM  HMMEIOIIMXCS  PecypcoB,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM;

CMOCOOCTBOBaTh  (POPMHMPOBAHUIO U TPOSIBICHUIO
IIUPOKOW JPYIUIIMA B Pa3HBIX O0OJACTAX 3HAHUM,
MOCTOSIHHO ~ TIOBBIIIATh CBOW  0Opa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

1) ymeHue onepupoBaTh NOHATUSMU: CpEJIHEE
apupmMeTHIecKoe, MeJana, HanboJbIIee 1
HalMEHblIIee 3HaYeHus, pa3Max, Juciepcus,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO HAbOPa;
YMEHHE U3BJIEKaTh, UHTEPIIPETUPOBATH
uHpOpMaLHIO, IPeACTaBICHHYIO B Ta0IMIIax, Ha
Juarpammax, rpaukax, OTpaskarollyro CBOWCTBa
peabHBIX MTPOLECCOB U SBICHUN; IPEACTABIATh
WH(OPMAIIHIO ¢ TTIOMOIIBIO TAOJHI] U TUarpamm;
UCCIIEI0BaTh CTATUCTUYECKUE JJAHHBIC, B TOM YHCIIE
C IpUMEHEHUEM IpapuuecKX METOJI0B U
AJIEKTPOHHBIX CPEACTB;

2) yMEHHE ONEepUPOBATH MOHATUSIMU: CITydailHbIN
OTIBIT U cITy4yaiiHOe COOBITHE, BEPOSATHOCTD
CJIy4alfHOTO COOBITHS; YMEHHUE BBIYUCIATD
BEPOSATHOCTbH C UCIIOJIb30BaHUEM TpaduIecKuX
METOJIOB; IPUMEHSATH (POPMYJIbI CIIOKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI
1 (GOpMYJIBI IIPU PELIEHUH 3a/1a4; OLIEHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aifHBIMU BEJIMYMHAMH; YMEHUE PUBOJAUTD
IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

3) yMeHue onepupoBaTh NOHITUIMHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
yroJl, CKpEIIMBAIOIIKECs MIPsIMbIE, TapalIeIbHOCTh
U TIEPIIEHAUKYIIAPHOCTD IPSMBIX U IIIOCKOCTEM,
yroJl MeKAY IPSMBIMHU, YTOJI MEXTy IPSIMOH U
IJIOCKOCTBIO, YTOJI MEXY IUNIOCKOCTSIMH,
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K YCTaHOBKAM U IIPOSIBICHUAM
npeCcTaBUTENeH CYyOKYIbTYp,
OTJIMYAIOIINN UX OT TPYIII C
JNECTPYKTUBHBIM U JI€BUAHTHBIM
noseieHuEM. JleMoHCTpupyrommii
HENPUITHE U TPETYPEKTAIOLIUI
COLIMAJILHO ONIAaCHOE IIOBEJIEHUE
OKpPY’KaIOIIKX.

[IposiBrsrommii u
JEMOHCTPUPYIOLIUHN yBaKEHUE K
JIOJSM TPyJa, OCO3HAIOLIUI
LIEHHOCTb COOCTBEHHOT'O TPYAA.
Crpemsimmiicst K GOpMUPOBAHUIO B
CETEBOMU CpeJie IMYHOCTHO U
npodheccuoHaIbHOTO
KOHCTPYKTUBHOTO «IU(POBOTO
crena.

[IposBnsromui yBaXxeHue K
JIFOJISIM CTapIIEro MOKOJIEHUS U
TOTOBHOCTB K Y4acCTHIO B
COLIMAIBHOU MOJAEPIKKE U
BOJIOHTEPCKHX JABM)KECHUSX.
Oco3HaMMi NPUOPUTETHYIO
LIEHHOCTb JIMYHOCTH YEJIOBEKA;
YBa)KaloOIUK COOCTBEHHYIO U
qyXKYyI0 YHUKaJIbHOCTb B Pa3JINYHBIX
CUTYyallusX, BO Bcex popmax u
BUJAX JEATEIBHOCTH.
[TpuHUMaromuii ceMeHbIe
LIEHHOCTH, TOTOBBII K CO3/IaHUIO
CEMbBbH W BOCIIUTAHHIO JACTECH;
JEMOHCTPUPYIOIINHA HENPUITHE

WCIIONBb30BaTh MPUEMBl  pediIeKChu
CUTYaIliH, BBIOOpA BEPHOTO PELICHMUS;
- YMETh OIIEHHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh
pelIeHus IO UX CHUKEHUIO;

B) OMOIIMOHAIBHBIA HWHTEJUICKT,
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTpPEMIIEHHE K
JIOCTH>KEHHIO (S0 u ycrexy, OIITUMHM3M,
WHULIMATUBHOCTb, YMEHUE JEHCTBOBATb, HCXOAS W3
CBOHMX BO3MOKHOCTEH;

- OMIIaTHH, BKIIOYAIOUIEH CIOCOOHOCTh NOHUMATH
SMOIMOHAIBHOE COCTOSIHUE APYTHUX, YUUTHIBATH €0 IPU
OCYIIECTBIICHUM KOMMYHHUKAIIMHM, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

UIS  OLIEHKH

Mperonararomumn

BBICTpPAaWBaTh OTHOLIEHMS C JPYTMMH  JIIOJbMH,
3a00TUTBCS, MNPOSABIATH HMHTEPEC M pa3peliaTth
KOH(IIUKTBI

paccTosiHUe OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
MEXy IPSAMBIMHU, PACCTOSTHHE MEXTY
IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh NP PELLICHUH
3a71a4 U3y4eHHbIe (PAKThI U TEOPEMBI IUTAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKPY’KaIOIIETO MUPA;

4) yMeHHE ONEepUPOBATh HOHITUSIMU:
MHOTOTpaHHHK, CEYeHNE MHOTOTPaHHHUKA, KYO,
napajiesienune, npusma, nupamuaa, purypa u
MOBEPXHOCTh BPALICHUS, IMJIMHIP, KOHYC, IIap,
cdepa, cedeHus: GUTypsl BpallleHHsl, IIOCKOCTb,
Kacaroascsi cepsl, IUINHAPa, KOHYca, IUI0IAab
MOBEPXHOCTHU MHUPAMHUIBI, IPU3MBI, KOHYCA,
UWIMHIIPA, TIomaab chepsl, 00beM Kyoa,
NPSIMOYTOJIBHOTO TTapajuIeyIenuIe1a, TMPaMHIBL,
NPU3MBI, HWINHAPA, KOHYCa, 1I1apa; yMeHHe
n300pakaTh MHOTOTPAHHUKH M TOBEPXHOCTH
BpAILEHUS, X CEUEHUsI OT PYKH, C TOMOILBIO
YEePTEIKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX
CpPE/CTB; YMEHHUE paclo3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH ITPABHIILHBIE
MHOT'OI'paHHMKH;

5) ymMeH#e CBOOOHO OTNEPUPOBATH OHATHUSMHU:
rpaduk GpyHKINHU, 0OpaTHAst QYHKIMS, KOMITO3UIIHS
byHKIUH, TUHeHas QYHKIMS, KBaJApaTHYHas
¢byHKLus, cTeneHHass QYHKIUSA C LETbIM
rokasaresieM, TPUTOHOMETpHUIecKrne ()yHKIIHH,
oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKITUH,
nokasarenibHasl U jJorapudmuyeckas QyHKIUY;
YMEHUE CTPOUTH rpauku GyHKIUHN, BHITOTHSITD
npeoOpa3zoBanus rpaduKoB PYHKITUH;

YMEHHUE UCIIONIb30BaTh rpaduku GyHKUIMN 1715
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HACHJIHS B CEMbE, YXOJa OT
POIUTENHCKOW OTBETCTBEHHOCTH,
0TKa3a OT OTHOIIEHHI CO CBOUMHM
JIETHhMH U UX (MHAHCOBOTO
COJICPIKAHUSI.
JleMOHCTpHUPYIOLIHII TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHUIO, B
TOM YHUCJIC CAMOOOPa30BAHUIO, HA
HMPOTSKCHUH BCEH KHU3HHU;
CO3HATEIbHOE OTHOIIEHHUE K
HETPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCIICIIHOM
po(hecCHOHATLHOM U
OOIIIECTBEHHOM IESATECILHOCTH.

M3y4YEeHHsI TPOLIECCOB M 3aBUCUMOCTEH MpH
peLIeHUH 3a71a4 U3 IPYTUX YIEOHBIX IPEIMETOB U
U3 peanbHOM KU3HU; BBIpaXaTh GOopMyIaMu
3aBHCUMOCTH MEKIY BEIUUYNHAMU;

yYMEHHUE CBOOOHO ONEpUPOBATh MOHITUAMHU:
YEeTHOCTh (PYHKIIUH, IEPUOAUIHOCTD (DYHKITHH,
OrPaHUYEHHOCTh (PYHKLIUN, MOHOTOHHOCTb
¢byHKINH, SKCTpeMyM (QYHKINH, HanOoJIbIIee 1
HalMEHblIIee 3HaYeHUs! PYHKIUU Ha IPOMEKYTKE;
YMEHHE [TPOBOJUTH HCCIIEN0BaHNE (QYHKIINY;
YMEHHUE HCII0JIb30BaTh CBOICTBA U rpauKu
(byHKUMH 1715 pellieHus] ypaBHEHU, HEpaBEHCTB U
3aj1a4 ¢ mapaMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM INIOCKOCTH MHOKECTBA PELICHUM
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM;

OK 04 D¢ dextuBHO
B3aMMO/IEIICTBOBATh U paboOTaTh B
KOJUIEKTUBE U KOMaH/JIE
JlIposBnsaomui akTUBHYIO
IPAXKIAHCKYIO MO3UIHIO,
JEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTH MPUHIIAIIAM
YECTHOCTH, ITOPSAOYHOCTH,
OTKPBITOCTH, JKOHOMHYECKH
AaKTUBHBIM U y4aCTBYIOLIUN B
CTYJIEHYECKOM U TEPPUTOPUATBHOM
CaMOYIIPaBJICHUH, B TOM YKCJIE Ha
YCIOBUSX I0OPOBOJILYECTBA,
MPOAYKTUBHO B3aUMOAECHCTBYIOIIUI
Y y4aCTBYIOIIUH B AEATECIBHOCTH
OOIIECTBEHHBIX OpPraHU3aIni.
Cobmnromaronuii HopMbl

TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH U
CaMOOIIPEIEIIEHUIO;

-OBJIaJICHUE HaBBIKAMU y4e€OHO-HCCIEA0BATEIbCKOM,
MPOEKTHOM M COLIUATIHOM AESITENbHOCTH;

OBnazieHue YHUBEPCATHHBIMH  KOMMYHUKATHUBHBIMU
JIEUCTBUSIMU:

0) COBMECTHasI IeATEIIbHOCTh:

- IOHUMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMaH/IHOM
Y UHAUBHUYaJIbHOM paboTHI;

- TMpPUHUMATh 1€l COBMECTHOH JIESITENIbHOCTH,
OpraHWU30BBIBATh W KOOPJAMHHUPOBATH JCHCTBUS IO €€
JIOCTHXKEHHMIO! COCTaBJIATh IUIaH JIEHCTBHH,
pacmpeneniaTh poJii ¢ Y4eTOM MHEHHH Yy4YaCTHUKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPIMHUPOBATh W BBINOJHATH PabOTy B YCIOBHSX
pealbHOTO, BUPTYAILHOTO ¥ KOMOWHHUPOBAHHOTO
B3aMMOJEUCTBUS;

1) yMeHHe OnepupoBaTh MOHATUSIMU: JIBUKECHHUE B
IIPOCTPAHCTBE, MO00HbIE (PUTYpPBI BIIPOCTPAHCTBE;
MCTIOJIF30BaTh OTHOILICHUE TUTOMIAIeH
MOBEPXHOCTEH U 00BEMOB MOAOOHBIX GUTYp MPU
peIIeHUH 3a/a4;

2) yMEHHUE BBIYHCIISATh TEOMETPUICCKHIE BETHINHBI
(mmuHAa, yroJi, IIomaas, 00beM, TUIOAdb
MOBEPXHOCTH ), UCTIOJIB3Ysl U3yYEHHbIE (DOPMYJIIBI U
METOJIBI;

3) yMeHHE ONepupoBaTh MOHITUSMH:
NPSIMOYTOJIbHASI CHCTEMa KOOPIMHAT, KOOPINHATHI
TOYKHU, BEKTOP, KOOPAWHATHI BEKTOPA, CKAJIIPHOE
MPOU3BEACHUE, YTOJI MEKIY BEKTOPaMH, CyMMa
BEKTOPOB, MPOM3BEACHNE BEKTOPA Ha YHCIIO;
HAXOJHTh C TOMOIIBIO N3yYEHHBIX (HOPMYII
KOOPJMHATHI CEpeIMHBI OTPE3Ka, PACCTOSHUE
MEXKAY IBYMS TOUKaMH;
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MIPaBONOPSJIKA, CACAYIOIINI
ujeanaM rpaxkJJaHcKoro oOIIecTBa,
oOecrnieueHus 6€30MacHOCTH, NPaB U
cBobox rpaxaan Poccum.
JlosinpHBIN K yCTAaHOBKAaM U
MIPOSIBIICHUSIM TIPEICTaBUTEIICH
CYOKYNbTYp, OTIUYAIOIIUNA UX OT
TPYIII C AECTPYKTUBHBIM U
JIEBUAHTHBIM [TOBEJICHUEM.
JleMOoHCTpUpYIOUTUI HENPUSITHE U
NpeAYNPEXIAIONINI COLMATIBHO
ONAacCHOE MOBEJICHUE OKPYKAOIIHUX.
[IposBnsromuii u
JEMOHCTPHUPYIOLIUHN yBaXKEHUE K
JOISIM TPY/1a, OCO3HAIOIIHI
[IEHHOCTh COOCTBEHHOTO TPY/a.
Crpemsmuiics K OpMUPOBAHUIO B
CETEBOM CpeJie IMYHOCTHO U
npodeccuoHaITbLHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO
ciena.

JemMoHCcTpHpyrommi
MPUBEP>KEHHOCTh K POAHON
KYyJIbType, ICTOPUUYECKON MTaMsTH Ha
OCHOBe J1I00BH Kk Ponune, pogHomy
HapoJly, MAJION pOJUHE, IPUHITHIO
TPaAUIIMOHHBIX [IEHHOCTEN
MHOTOHAIIMOHAJIFHOTO Hapoa
Poccun.

[IposiBrsitoIIMiA YyBaXKEHUE K
JIOJISIM CTapIIETO MOKOJICHUS U
TOTOBHOCTB K YYaCTHIO B

- OCYIIECTBIISTh IMO3UTHUBHOE CTpaTEernyecKoe
MOBEJCHUE B PAJIMYHBIX CHUTYallUsIX, TMPOSIBIATH
TBOPYECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.
Osnanenue YHUBEPCATbHBIMHU PEryJISATUBHBIMU
NEUCTBUSIMU:

I) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHX JIIOACH MpH
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPaBO JAPYTUX JIOJCH Ha
OImuOKU;

- pa3BHUBaTh CIIOCOOHOCTH IIOHUMATh MHP C TTO3UIIUN
JPYroro 4eaoBeKa

4) yMeHHe BBIOMPATH MTOIXO/SIIINN U3y4CHHBIH
METOJI AJIsl PELEHUS 3a7jauu, pacliO3HaBaTh
MaTeMaTHYecKue (pakTbl 1 MaTEMaTHUYECKUe
MO/JIEJI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHHSIX,
B UCKYCCTBE; YMEHHUE IPUBOAUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U
MHUPOBOU MaTEMAaTUYECKON HAYKH.

5) ymeHue cBOOOIHO ONEePUPOBATh MOHATUIMHU:
[I0CJIe10BATENbHOCTD, apu(MeTHUECKast
Iporpeccusi, reoMeTpuiecKas Iporpeccus,
0eckoHeyHO yObIBarolasi reoOMeTpuIecKas
IIPOrpeccusi; yMEHUE 3a1aBaTh
[I0CJIEZI0BATENBHOCTH, B TOM YHCJIE C [IOMOILIBIO
PEKYpPPEHTHBIX (HOopMyT;

6) yMeHHe OnepupoBaTh MOHITUSIMU:
HENPEPBhIBHOCTH (QYHKIIMH, aCUMITOTHI rpaduka
GbyHKLMY, IepBast U BTOpas MPOU3BOIHAS (PYHKIIUH,
reoMeTpUUYECKUN U PU3NUECKUIN CMBICI
MIPOM3BOTHOM, TIEpBOOOpa3Hasi, ONpeaeIeHHBIN
MHTETpall; yMEHHE HaXOUTh ACUMIITOTHI Tpaduka
(GYHKLINHU; YMEHHE BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS], YACTHOT'O U KOMIIO3HUIIMU
(byHKINH, HAXOAUTh YpaBHEHUE KacaTelbHOM K
rpaduky GyHKINU;

YMEHME UCII0JIb30BATh TPOU3BOIHYIO IS
uccie1oBaHus (QYHKIMM, 17151 HAXOXKICHUS
HAWIY4IlIero peueHus B MPUKIAIHbIX, B TOM YUCIIE
COLIMAIbHO-9KOHOMHUYECKUX U (PU3UUECKUX
3ajja4ax, A7 ONpeeIeHUs] CKOPOCTU U YCKOPEHHS;
HAXOJHUTh IJIOMAAN U 00BEMBI (PUTYP C TTIOMOIIBIO
MHTETpaJIa; IPUBOIUTH PUMEPHI MATEMATHYECKOTO
MOJICJIIMPOBAHMSI ¢ TOMOIIBIO U depeHITNaTBbHBIX
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COLMATIBHOM MOJIJIEPIKKE U
BOJIOHTEPCKHX JIBUXKCHUSX.
Oco3Haromui TPUOPUTETHYIO
LICHHOCTh JIMYHOCTH YCJIOBCKA;
YBaXKaIOINU{ COOCTBEHHYIO U
YY)KYI0 YHUKQJIBHOCTD B Pa3IUYHBIX
CUTYyaIusX, BO BcexX popmax u
BHUJAX JCITCILHOCTH.
[TpuHuMmaronuii ceMeiHbie
IIEHHOCTH, TOTOBBIM K CO3JIaHHUIO
CEMBbH M BOCIUTAHHIO ACTEH;
JEMOHCTPUPYIOLIUI HENPUATHE
HACUJIUS B CEMbE, yXOa OT
POIUTENBCKOW OTBETCTBEHHOCTH,
OTKa3a OT OTHOIIEHUI CO CBOMMH
IETHbMH U UX (PMHAHCOBOTO
COJIepKaHUSI.
JeMoHCTpHUpyrOIUI yMEHUE

3¢ PeKTUBHO B3aUMOICICTBOBATH B
KOMAaHJI¢, BECTH JUAJIOT, B TOM
YUCJIE C UCTIOIB30BAHUEM CPEJICTB
KOMMYHUKAaIIU

YpaBHEHU;

7) yMeHue OnepupoBaTh MOHATUSIMHU: KOMILJIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCiia, MOIYJIb
U apryMEeHT KOMIUIEKCHOTO 4Hclia, (GopMa 3amucu

KOMIUIEKCHBIX yucel (reomerpuueckas,
TPUTOHOMETPHYECKAasE W anreOpandeckas); yMETh
MPOU3BOJIUTH  apuMeTHUecKue  JEHCTBUS  C

KOMIIJICKCHBIMH 4YUCJIaMH; NPUBOAHUTL TIPHUMEPLI
HCIIOJBb30BaHUA KOMIIJICKCHBIX YHCCII,

OK 05 OcymiecTBisATh yCTHYIO U
NUCbMEHHYIO KOMMYHHUKAIIHIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLUAILHOTO U
KYJBTYPHOTO KOHTEKCTa
Oco3Haromuii cedst

IpaXIaHUHOM M 3alIUTHUKOM
BEJINKOMW CTpaHBI.
JleMoHCTpUpyIoIHii

B obnacTtu 3cTeTHMUECKOTrO BOCIUTAHUS: - ICTETHUECKOE
OTHOILIEHHE K MUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO
U TEXHUYECKOro TBOpYECTBa, CIHOpTa, Tpyla H
0O0I11eCTBEHHBIX OTHOILIEHUH; - CIOCOOHOCTD
BOCIPUHHUMATh Pa3jMyYHble BUABI UCKYCCTBA, TPAIUIINH
U TBOPYECTBO CBOETO M APYTHUX HApPOAOB, OLIyLIAaTh
SMOILIMOHAIBHOE BO3/IEIICTBHE HCKYCCTBa; -
yOKIEHHOCTh B 3HAYUMOCTH JUIS JIMYHOCTH U
o01iecTBa OTEYECTBEHHOIO M MHPOBOIO HCKYCCTBA,
STHUYECKHX KYJIbTYPHBIX TPAJAULUI U HApOAHOIO

1) ymeH#e CBOOOIHO ONEPUPOBATH TIOHSATUSMHU:
cpenHee apupMeTHIECKOe, MeInaHa, HauOoJbIlee U
HaMMEHBIIIee 3HAYCHUS, pa3Max, TUCTIePCHs,
CTaH/JIapTHOE OTKJIIOHEHHE ISl OMUCAHUS YHCIOBBIX
JTAHHBIX; YMEHHUE UCCIIE0BATh CTATUCTUICCKHE
JaHHBIC, B TOM YHCIIE C TPUMEHEHHEM IpaduuecKux
METO/IOB M 3JIEKTPOHHBIX CPENICTB; TpadpuuecKu
HCCIIEI0BAaTh COBMECTHBIC HAOIIOIEHUS C TOMOIIBIO
JIMarpaMM pacCerMBaHUS U JTMHEUHOW perpeccuu;

2) yMCHHE HaXOIUTh BEPOSITHOCTH COOBITHIA C
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IIPUBEPKEHHOCTD K POIHON
KYJIbTYp€, ICTOPUUECKON NaMATH Ha
ocHOBe J1100BU K Ponune, pogHomy
HapoAy, MAJIOK POJAUHE, TPUHSITHUIO
TPaJULUOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJIIBHOT'O Hapo/1a
Poccun.

Oco3Haromuii IpUOPUTETHYIO
LIEHHOCTb JIMYHOCTH YEJIOBEKA;
yBa)KaloOIUK COOCTBEHHYIO U
YYyXYI0 YHUKAJIBHOCTb B Pa3JIMUHBIX
CUTYallUsX, BO BceX popMax U
BUJIAX JESATEIbHOCTH.
[IposBnsromnid yBaxkeHue K
JCTETUYECKUM LIEHHOCTSIM,
o0Janaromuii OCHOBaMu
ICTETUYECKOHN KYJIbTYpHI.

TBOPYECTBA; - TOTOBHOCTh K CAMOBBIPQKCHHUIO B PA3HBIX
BHUJaX HCKYCCTBA, CTPCMIICHHUC TIPOSABIIATH KadCCTBa
TBOpYECKO# nuuHOCTH; OBNaJiecHUEe YHHBEPCATbHBIMU
KOMMYHUKATHBHBIMH JICHCTBHSIMU: a) OOIICHHE: -
OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax KU3HH,
- pacrmo3HaBaTh HEBEpOATBHBIC CpEICTBA OOIICHMS,
MMOHUMAaTh 3HAYCHHUE COITUAIILHBIX 3HAKOB, PACIIO3HABATh
MMpCANOCbUIKA KOH(i)J'H/IKTHI)IX CI/ITyaLII/If/'I U CMAT4YaTh
KOH(QUIMKTBI, - Pa3BEPHYTO U JIOTUYHO HU3J1arath CBOIO
TOYKY 3pCHHA C UCIIOJIB30BAHUECM A3BIKOBBIX CPEACTB.

UCIIOJIb30BaHUEM I'paUueCKUX METOJIOB;
IPUMEHSATH JUIA PeIeHNs 3a71a4d (GOPMYIIbI
CJIOKEHUS U YMHOXKEHUS BEpOSITHOCTEH, (hopMyity
MIOJTHOM BepOSITHOCTH, (hopmyny bepryruu,
KOMOWHATOpHBIC (DaKTHI U (POPMYIIbI; OIICHUBATH
BEPOSITHOCTH PEATIbHBIX COOBITHI; YMEHHE
OIEpUPOBATH NOHATUAMMU: CIy4yailHas BEJINYMHA,
pacnpeziesieHue BEpOsSTHOCTEN, MaTEMAaTUYECKOE
OKHUJaHUE, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4aifHOW BENMYMHBI, QYHKIUU pacpeeTICHUS U
IUIOTHOCTH PABHOMEPHOT0, IOKA3aTENbHOIO U
HOPMAJIbHOTO PaclpeAcIeHU; yMEHUE
HCIIOJIB30BaTh CBOKCTBA U3YUYEHHBIX
pacnpeneneHui 1 peleHus 3a1a4; 3HaKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBIIINX YHCETI, METO/IbI
BbIOOPOYHBIX UCCIIEOBAHUI; yMEHUE TPUBOIUTD
IIPUMEPHI MPOSIBIIEHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

3) ymeHue cBOOOHO ONEPUPOBATH NOHATHUAMMU:
TOYKa, IIpsiMasi, MJI0OCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jy4, IUIOCKUH yTOJI, ABYTPAaHHBIN yTOJl,
TPEXTPAaHHBIN YroJl, IepeceKaroIuecs,
napajuleNIbHbIE U CKPEIIHUBAIOIINECs IPSIMbIE,
NapaJuIeIbHOCTD U NEPIIEHIUKYIIPHOCTD MIPSIMBIX U
IJIOCKOCTEH, yroJl MexXay NPSIMbIMH, YTOJI MEXKIY
IPSIMOM U TUIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMH;
YMEHHE HCI0JIb30BaTh MPH PEIICHUH 3a]1a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IIJIAHUMETPUH;
YMEHHE OIIEHUBAaTh pa3Mepbl 00BEKTOB B
OKpYXarollleM MUPE;YMEHHUE ONIEpUPOBAThH
MOHATHAMM: MHOTOI'PDaHHUK, CEUCHUE
MHOT'OTPaHHHKA, IPAaBUJIbHBI MHOTOTPaHHUK,
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npu3Ma, mupamuza, GUrypa u moBepxXHOCTh
BpallleHus, IIUHIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CCUCHUS KOHYCA U
nujivmHApa, napajuiCIbHbIC OCU UJIM OCHOBAHMHIO,
CEeUCHHE I1apa, INI0CKOCTh, Kacaromasics chepsl,
HujiInHApa, KOHYyCa; YMCHUC CTPOUTL CCUCHUC
MHOTOTPaHHHKA, H300paXkaTh MHOTOTPAHHUKH,
(Gurypsl ¥ NOBEPXHOCTH BPALICHUS, UX CEUCHUS, B
TOM YHCJIC C TIOMOIIIBIO 3JICKTPOHHBIX CPEJICTB;
YMCHHUC ITPUMCHATH CBOICTBa TCOMETPHUICCKUX
buryp, caMocTosATeIbHO POPMYITHUPOBATH
OIpEe/ICTICHUS U3Y4aeMbIX (GHUTYp, BBIABHUIATh
TUIIOTE3EI O CBOMICTBAX U IMprU3HaKax
reOMEeTPHUECKUX (DUTYpP, 00OCHOBBIBATH UJIH
OIMpOBEpraThb UX; YMCHHUEC ITPOBOANTH
KJaccu(pUKaIUI0 GUTYpP 1O pa3THYHBIM ITPU3HAKAM,
BBITIOJIHATH H€06XOZ[I/IMI)I€ JOIIOJIHUTCIIBHBIC
MIOCTPOCHHSI.
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OK 09. ITonn3oBaThCs
poheCCHOHAIBHOM

NTOKYMEHTaLIUEN Ha
rocyJapCTBEHHOM "

HMHOCTPAHHOM S3bIKaX.

Oco3HarImMii cedsa
[Pa’KJaHUHOM U 3alUTHUKOM
BEJIMKOW CTPaHBI.
[IposiBnstOIINI AKTUBHYIO
IPaXXIaHCKYIO MTO3ULUIO,
NIEMOHCTPUPYIOLIUI
[TPUBEPKEHHOCTH IPUHLIAIIAM

- HE [pPUHUMATh JECUCTBHS, NPUHOCALIME Bpel
OKpyXKaroleu cpene; - yMeThb IPOTHO3UPOBATH
HeOJIaronpusiTHoIC 3KOJIOTHUYECKHE MOCJIEACTBHUS
NPEINPUHUMAEMBIX JIEUCTBUMA, MPEAOTBpaIlaTh HX;

paclIUpUTh  ONBIT  JEATEIBHOCTH  3KOJOTUYECKOU
HalpaBJIEHHOCTH; - pa3padaTpiBaTh IJIaH PEIICHUS
poOIeMbI C Y4ETOM a”anmza UMEIOIINXCS
MAaTepHAIbHBIX W  HEMaTEpUAJbHBIX PECYPCOB;

OCYILIECTBIIATh LEJICHANIPABICHHBII IIOUCK IIEpeHoca
CPEICTB U CHOCOOOB AEHCTBUS B MpOoeCCHOHATIBHYIO
Cpeny; - YMETh NIEPEHOCUTDH 3HAHUS B I03HABATEIBHYIO
U TPaKTHYECKYI0 OONACTH JKU3HENEATEIbHOCTH; -
npeajaratb HOBBIC TIIPOCKTHI, OICHUBATL HUACU C
NMO3UIMKM HOBU3HBI, OPHUIMHAJIBHOCTH, HpaKTI/I‘{eCKOﬁ
3HAa4YUMOCTH, AaBaTb OICHKY HOBBIM CUTYAllUAM,

1) yMeH#He OneprupoBaTh MOHATUSIMH: CPETHEE
apudmernyeckoe, MearaHa, HauooJIbIIEE U
HavMEHbIIIee 3HAUCHU s, pa3Max, JUCIEepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMEHHUE U3BJIEKATh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeJCTaBICHHYIO B TaOIUIIax, Ha
quarpammax, rpaukax, OTpaskarolyr0 CBOWCTBA
PCAIBHBIX MTPOLECCOB U HBHeHHﬁ; IpeaACTaBIATH
UH(OPMAIIHIO C TOMOIIBIO TAOIHUI] U JUATPAMM;
ucciaea0BaTb CTaTUCTHYECCKUE JaHHBIC, B TOM YHCJIE
C IpUMEHEHHEM TpapUIeCKIX METOIOB U
AIIEKTPOHHBIX CPEJICTB;

2) yMEHHE OIEPUPOBATH MOHATHIMHM: CITyYailHbIN
OTIBIT U cITy4yaiiHoe COOBITHE, BEPOATHOCTD
cnyqaﬁﬂoro CO6I>ITI/I}I; YMCHUC BIYUCIIATH
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YECTHOCTH, MOPSIOUHOCTH,
OTKPBITOCTH, IKOHOMHYECKH
AKTUBHBIM M Y4aCTBYIOIIUNA B
CTYJICHYE€CKOM U TEPPUTOPUATHLHOM
CaMOYIpaBJICHUH, B TOM YHCJIE Ha
YCIIOBHSIX TOOPOBOJILUECTBA,
MPOJIYKTUBHO B3aUMOACHCTBYIOIINI
Y yYaCTBYIOIIUU B JIEATEILHOCTH
OOIIECTBEHHBIX OpPraHU3alui.
Cobmroaronuii HOpMbI
MPABOIOPSIKA, CIETYIOIIHA
ujeanam rpaxkJJaHckoro o0IIecTBa,
oOecrnieueHns 6€30IacHOCTH, NPaB U
cBobox rpaxkaan Poccun. JlosmpHbIiM
K YCTAaHOBKAM M MPOSIBIICHUSM
npecTaBuTeNel CyOKynbTyp,
OTJIMYAOIINN UX OT IPYIIII C
JNECTPYKTUBHBIM U J€BUAHTHBIM
noBeZieHUEM. J[EeMOHCTPUPYIOIIHMA
HEMPUATUE U TIPEAYIPEKTAIOIINMA
COLIMAJILHO OMacHOE MOBEJIEHUE
OKPY’KaIOIIIHX.

Cobmonarouii u

MpoMara’Iu Pyl mpaBuiIa
3I0pOBOTO M 0€30MMacHOro 00pasa
YKU3HH, CTIOPTA; MPEIyHpeKIAI0INN
00 MPEO0/I0IEBAIOIINNA
3aBUCHMOCTH OT aJIKOTOJIs, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3aPTHBIX
urp u T.1. CoxpaHsomuii
MICUXOJIOTHYECKYIO YCTONYHUBOCTh B
CUTYaTUBHO CIIOKHBIX WJIH

BHOCHUTHb KOPPEKTHBBI B JOCATCIBHOCTD,
COOTBCTCTBUC PC3YJILTATOB LIC/IAM.

OLCHUBATh

BEPOSTHOCTh C UCIIOJIb30BaHNEM TpaduIeCKUX
METOJIOB; IPUMEHSTH (DOPMYIIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEH, KOMOMHATOPHBIC (PAKTHI
1 (GOPMYIIBI TIPU PEIICHUH 33/1a4; OLIEHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO
CITy9aifHBIMU BEJIMYMHAMH; YMEHUE PUBOIUTH
IIPUMEPHI IIPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOJIHBIX U OONICCTBCHHBIX SBIICHUSX;

3) yMeHHe ONeprupoBaTh MOHITUAMHE: TOYKA,
npsiMasi, MI0CKOCTh, TIPOCTPAHCTBO, ABYTPAHHBIN
YroJl, CKPEIIMBAIONIMECs TPSMBbIC, TAPAIIICITBHOCTD
U TIEPIICHIUKY/ISIPHOCTD TPSMBIX M TUIOCKOCTEH,
YTOJI MEXTY TIPSIMBIMH, YTOJI MEXKIY IPSIMON U
MJIOCKOCTBIO, YTOJ MKy TIIOCKOCTSIMH,
paccTosTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEX Y MPSIMBIMH, PACCTOSIHAE MEXTY
TUIOCKOCTSIMU; YMEHHUE UCTIOIB30BaTh TIPU PEIICHUN
3a/1a4 U3y4eHHbIE (PaKThl U TEOPEMBI INIAHUMETPUH;
YMEHHE OIICHUBATH pa3Mepbl 00BEKTOB
OKPYXKAroIIero MUpa;

4) yMeHH€e OTIepHUPOBATH MOHATUSIMHU:
MHOTOTPaHHHK, CEYeHNEe MHOTOTpaHHUKa, KYO,
napajuieNienumne 1, mpu3Ma, mupamuaa, Gurypa u
MOBEPXHOCTh BpaIlleHUs, IIUIUHIP, KOHYC, 1ap,
chepa, ceueHus GUTYpBI BpaICHHS], TIIOCKOCTH,
Kacatomasicsi cepsl, HUIUHAPA, KOHYCA, II0MAIb
MTOBEPXHOCTH TUPAMU/IBI, IPU3MBI, KOHYCA,
WIMHIIPA, TIoanb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapaJUIeIICITUIIe/1a, TUPAMU/IBI,
MPU3MBI, IWIMHIPA, KOHYCA, Iapa; yMEHUE
M300pakaTh MHOTOI'PAHHUKH U IIOBEPXHOCTH
BpAIllEHUsI, UX CEYCHUS OT PYKH, C TOMOIIBIO
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CTPEMUTEIBHO MEHSIOUIUXCS
CUTYaIUsX.

3a00TAIUIACS O 3aIUTE
OKpYKarolllel cpeJibl, COOCTBEHHON
U 4y>K0Hi 06€30MacHOCTH, B TOM
quciie MuppoBoi.

CoOmroaromnun u
IIPOIAraH M PYOIIHN ITpaBUIIa
3JI0pPOBOTO M O6€30IMacHOro 00pasa
YKU3HH, CTIOPTA; MPETyIPEK AN
100 MPEoI0IEeBAIOIIHIA
3aBUCHUMOCTH OT aJIKOTOJIsl, Tabaka,
TICUXOAKTUBHBIX BEIIECTB, a3aPTHBIX
urp u T.4. CoxpaHsomui
TICUXOJIOTHYECKYI0 YCTOMYHBOCTH B
CUTYaTHUBHO CJIOKHBIX WU
CTPEMUTEIHHO MEHSFOLTUXCS
CUTYaIUsX.

3a0oTsmuiics o 3amuTe
OKpYKarollen cpeibl, COOCTBEHHOM
U 4y>K0Hi 0€301acCHOCTH, B TOM
qrcie Mg poBoil.

[IposiBnsromuii yBaXeHue K
3CTETUYECKUM LIECHHOCTSIM,
o0ranaromuii OCHOBaMu
ACTETUYECKOHN KYJIbTYPHI.
[TpuHUMaromumii ceMeHbIe
LEHHOCTH, TOTOBBIM K CO3aHUIO
CEeMbBbH W BOCIIUTAHHIO JCTEH;
JEMOHCTPHUPYIOLIUN HEMPUSATHE
HACWJINA B CEMbE, yX0Ja OT
POAMTENIbCKON OTBETCTBEHHOCTH,

YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEJICTB; YMEHUE PACIIO3HABATH CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPaBUJIbHbBIE
MHOT'OTpaHHUKU;

5) yMeHue onepupoBaTh HOHIATUSIMU: JBHKCHHE B
IIPOCTPAHCTBE, I0JI00HBIE (PUTYpBI B IPOCTPAHCTBE
HCII0JIb30BaTh OTHOIICHUE TUIOIIAIEN
MOBEPXHOCTEH 1 00BEMOB MMOAOOHBIX GUTYp TIPU
pEILIECHNN 3a/]a4;

6) yMeHHE BBIYKMCIISITh TEOMETPUUCCKHE BETUUNHBI
(uMHa, yro, miomuak, 00beM, M0 b
MOBEPXHOCTH ), UCIOJIb3Ysl U3yYCHHbIE (DOPMYJIBI U
METO/IbI;

7) yMEHUE ONepUpoOBaTh MOHATHIMU:
IPSIMOYTOJIBHASL CUCTEMA KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAISIPHOE
IIPOU3BENICHUE, YTOJI MEKIY BEKTOPaMH, CyMMa
BEKTOPOB, IPOM3BE/IEHNE BEKTOpA HA YUCIIO;
HaXOJIUTh C TOMOIIBIO U3YYEHHBIX (HOpMYIT
KOOpJIMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE
MEXy IByMsI TOUKAMH;

8) ymeHMe BBIOUPATH MOAXOIAIINN H3yICHHBIH
METOJI AJIs PELIEHUS 3a7a4H, pacliO3HaBaTh
MaTemMaTuyeckue (hakThl 1 MaTeMaTHUYECKHe
MO/JIENIN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHHSIX,
B UCKYCCTBE; YMEHUE MPUBOAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUNCKOU U
MHPOBOM MaTeMaTH4EeCKON HayKH.

9) ymeHme CBOOOIHO ONIEPUPOBATH OHATUSMHU:
COUYETaHME, EPECTAHOBKA, YHCIIO COUYECTaHUM,
YHCII0 TIepecTaHoBOK; OMHOM HbloTOHA; ymMeHue
MPUMEHATh KOMOMHATOPHBIC (DAKTHI M PACCYKACHU

9
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0TKa3a OT OTHOIIIEHHI CO CBOUMH
JIETHhMH U UX (MHAHCOBOTO
COJICPIKAHUSI.
JIeMOHCTpHPYIOIIHIA TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHUIO, B
TOM YHUCJIC CaMOOOPa30BaHUIO, HA
HMPOTSKCHUH BCEH KHU3HHU;
CO3HATEIHLHOE OTHOIIEHHUE K
HETPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBHUIO YCHEITHOMN
po(heCCHOHATILHOM 1
OOIIECTBEHHON JICITCILHOCTH.

JUI peLIeHus 3ajay;

10) ymeHue onepupoBaTh NOHATUSAMU: HATYPAIbHOE
YHCJI0, 1I€TI0€ YUCIIO0, OCTATOK 110 MOAYIIIO,
paloHaIbHOE YHUCII0, UPPALMOHATIBHOE YHCIIO,
MHOY€ECTBA HaTypalbHbIX, II€JIbIX, PALIUOHATIbHBIX,
JEHCTBUTEIBHBIX YUCEI; YMEHHE UCTIONb30BATh
HPU3HAKU JAETUMOCTH, HAUMEHBIINUN 00Iui
JISTUTETh ¥ HAUMEHBIIIee 00IIee KpaTHOE,
anroput™ EBkinja npu pemeHuu 3aaad;
3HaKOMCTBO C Pa3IMYHBIMH MTO3UIIMOHHBIMH
CHUCTEMaMH CUHMCIICHHUS.
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;aHAJIM3UPOBATH IIOJIYYCHHBIC B XOAC PCIICHHUA 3aJdadu

PE3YJIbTATHI, KPpUTHYCCKU OLICHUBATh ux
JOCTOBCPHOCTD, IMPOTrHO3UPOBATH M3MCHCHHE B HOBBIX
YCIIOBHUAX; -- YMCTb NEPCHOCUTDH 3HaHHUA B
IIO3HaBaTCJIbHYIO n IIPAaKTUICCKYIO obnacTu

JKHU3HCACATCIBbHOCTH, - YMCTb HHTCIPHUPOBATH 3HAHUS M3
Pa3HbIX IMPCIAMCTHLIX O6HaCTeﬁ; - BBIABHUI'aTb HOBBIC
nacu, nmpeajaraTb OpUruHaJIbHBIC ITOAXOAbI U PCHICHU A,
CaMOCTOATCIIBHO OCYHICCTBJIATD IMO3HABATCIIbHYIO
JACATCIIBHOCTD, BBIABJIATH Hp06JI€MI>I, CTaBUTh U

(dhopMynupoBath COOCTBEHHBIE 3aa4n B
o0pa3oBaTeNpHON  AEATENBHOCTH W KUIHEHHBIX
CUTyallMsiX; - CaMOCTOSITEIBLHO COCTaBJISATh IUIAH

peleHust MpoOJieMbl C Y4€TOM HMEIOIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUH; -
JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM.

3a1a4
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2. CTpyKTypa H coep:kanue 001eo0pa3oBaTeibHON y4eOHOI
AUCUMITUHBI

2. CTpyKTypa M coaepxkanue 001meo0pa3oBaTe/JIbHOH TUCHUILTHHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bup yueOHol paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHON NPOrPaMMBbI IMCHHUILIMHBI 340

B T.4.

OcHoBHOE coJep:KaHue 276

BT. 4..

TEOPETHYECKOE O0yUECHHE 218

MIPAKTUYECKUE 3aHATHUS 58

IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 56

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETUUECKOe 00yUeHUE

PAKTHUECKUE 3aHATUS 56

NHanBUAYyaJbHBIA NPOEKT (Oa/nem)™*

IpomexyTouHas aTTecTANUA (IK3aMeH) 8

Bo scex auetixax co 36e300uxotl (*) (6 cnyyae e nanuyus) ciedyem ykazams 00vem 4acos, a 6 ciyyae
omcymemeus yopame u3z Cnucka

**) Eciu npedycmompeH uHOUBUOYAbHBIU NPOeKm NO OUCYUNIUHE, NPOCPAMMA NO €20
peanuzayuu pazpabamuléaemcs omoenbHo




2.2. TemaTu4ecKHUil IJIaH U COJepPKAHME TUCITUIIUHBI

Conep:xxanue yuyeOHOro marepuasa (0CHOBHOe M MPodeccHoHAIbHO-

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECCKHE 3AHATHS, IPHKJ/IAHOM
U TeM 4acos KOMIIeTCHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHoOE coepxaHue
Pa3nen 1. IloBTopeHme 20
Kypca MAaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanne yueOHOro Matepuasia
ens u 3agaun | 1.ba3oBele 3HAHMSA W yMEHUS 1O MaTeMaTWKe B TNPOPECCHOHATBHONH M B
MaTeMaTUKU IIPY | IOBCETHEBHOM JESATEIILHOCTH.
OCBOCHHUH CTICIIMAIBHOCTU | 2. ba3oBble 3HAHHWA M YMEHHUs 10 MareMaTuke B Npo(ecCHOHANBHOW U B 2
IIOBCEIHEBHOM JEATEIBHOCTH
Tema 1.2 Coneprxanue yueOHOro MaTepuana
Uucna wu  BerumcneHus. | 1.JIeHCTBHS HaJ MOJIOKUTETFHBIMU M OTPUIATEIBHBIMH YHCIIAMH, OOBIKHOBEHHBIMH OK-01, OK-02,
Beipakenus U | M JAECATUYHBIMU JpoOsMu.JIeHCTBHsS CO CTemeHAMH, (POPMYJbl COKPALIEHHOTO OK-03, OK-04,
npeoOpa3oBaHus YMHOKEHHS. 2 OK-05, OK-09
2.JleiicTBus co cTeneHs MU, (POpMYIIbl COKPAILIEHHOTO YMHOXKEHUS
Tema 1.3. IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coeprKkaHue (conepxanue
I'eomeTpus Ha MIIOCKOCTH | MPHUKJIAAHOTO MOAYJIA)
1.Buab! minockux Gpuryp u ux iomaib.
2
2.1IpakTHKO-OpUEHTUPOBAHHBIE 33]Ja4l B KypCce F€OMETPHUH Ha INIOCKOCTH
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
[TponienTHbIE BRIuKcacHua | 1.IIpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI MX BBIYMCIICHHUS.
2.CnosxHbIE TPOLICHTHI 4

3. Cno>XHbIE TPOLIEHTHI
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4.Crioco0bl BBIYUCIICHHS MTPOLIEHTOB.
[IpakTuueckoe 3anarue

Tema 1.5
YpaBHEeHUSs U HEpaBEHCTBA

Copepxanue yueOHOro MaTepuana

1.JIunelinble, KBagpaTHbBIE

2. IpoOHO-JIMHEHHbIE YPaBHEHUS U HEPABEHCTBA 2
[IpakTHueckoe 3aHsATHE
Tema 1.6 Coneprxanue yueOHOro Marepuasia
Cucrembl ypaBHeHUH U | 1.CrocoObl pelieHUs] CUCTEM JIMHEWHBIX YPaBHEHHIA.
HEpPABEHCTB 2.Ilondarus: matpuiia 2x2 6
3.1lonsiTH MaTpUIlbl 3X3, ONpPECTUTENb MATPUIIBI.
4 Meton "aycca.
5.CucteMbl HETMHENHBIX YPaBHEHUH.
6.Cucrembl HepaBeHCTB. KoMOMHHpPOBaHHOE 3aHATHE
Tema 1.7 Coneprxanue yueOHOro MaTepuaa
BxoaHoi1 KOHTpOIIb 1.Bbuncnenus u mpeoOpazoBaHus. YpaBHEHHMsS M HEpaBEeHCTBa. [ eomeTpus Ha
IJIOCKOCTH 2
2.KontpomnpHas pabota
Paznen 2 [Ilpsimble u 20
MJIOCKOCTH B
NPOCTPaHCTBE
Tema 2.1. Coneprxanue yueOHOro MaTepuasa OK-01. OK-03
OCHOBHBIE nousitust | 1.IIpeamer crepeomMeTpun. OK-0 4’ OK- 09'
CTEPEOMETPUH. 2. OcHOBHbIE MOHATUA (TOYKa, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO). OCHOBHBIE 2 '

Pacnonoxxenne npsAMbIX U
IUIOCKOCTEN

AKCUOMBI CTCPECOMCTPHU. Hepecexaronmeca, napajijiCJIbHbIC W CKPCHIMBAIOIIUECA

npsmbie. IIpu3Hak W CBOMCTBO npsambiX. OCHOBHBIE

MIPOCTPAHCTBEHHbIE (PUTYPHI.

CKpCIIUBAOIINUXCA

KoMOuHMpoBaHHOE 3aHsTHE
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Tema 2.2.
[TapamienbHOCTh IPSIMBIX,
NpsAMOM U TUJIOCKOCTH,
IJIOCKOCTEN

Conepxkanue y4eOHOro MaTepHuaia

1.ITapannensuble mpsiMas U 1uiockocth. Omnpepnenenue. [lpusnak. CaoiictBa (C
JI0Ka3aTeJIbCTBOM).

2.Ilapannenbusie  1iockoctd.  Omnpegenenue.  I[lpusznak.  CpoiictBa  (C
JI0Ka3aTeIbCTBOM).

3.Tetpasap u ero 3JI€MEHTHI.

4. Tlapannenenunen u ero 3yemMeHTbl. CBOWCTBA MPOTHBOIOJIOKHBIX TpaHEd H
JUaroHayiel mapasuieNenurnena.

S.IlocTpoenue ceueHui.

6. [loctpoenue ceuennii .Pemenne 3anay.

Tema 2.3.
[lepneHIUKYISIPHOCTD
NPSIMBIX, IPSIMOM 1
IUIOCKOCTH, IIJIOCKOCTEH

Copep:xanue yueOHOro MaTepuana

1.Ilepnennukynspubie npsMble. IlapanienbHble npsiMble, NEPIEHAUKYISAPHBIE K
wiockocTd.  IIpu3Hak  NEepHEeHAMKYISPHOCTH  HpSIMOM M IIOCKOCTH.
HoxkazatenbctBo. [lepnenaukymsp u HakioHHas. [lepneHauKyIspHbIE MIOCKOCTH.
[Ipu3Hak nepneHaANKyJIIPHOCTH INIOCKOCTEN. [loKka3aTenpCTBo.

2.Paccrosinus B npocTpaHcTBe. KoMOMHUpPOBAaHHOE 3aHSATHE

Tema 2.4. Coneprxanue yueOHOro MaTepuaa
Teopema 0 Tpex 1.Teopema o Tpex neprneHaukyispax. JJokazarenbCcTBo.
TCPHCHANK YIApax 2 YTroJ MeXy IPSIMOU U MNIOCKOCTHIO. YTOJ MEXKTy TIIOCKOCTIMH
3. Yroa Mexay npsiMoi U IIIOCKOCTBIO. YTOJI MEXIY MIOCKOCTSIMU
4.Pemenue 3ana4. KoMmOMHMpPOBaHHOE 3aHATHE
Tema 2.5. IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coeprKaHue (conepxanue
[TapannenbHsle, NPHUKJIATHOT0 MOAYJISA)
NEPIIEHIUKYIISIPHBIE, 1.AKCHOMBI CTEPEOMETPHH.

CKPEITUBAIOIINECS MPSIMbIC

2. IlepneHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH,3.MapaJUIeIbHOCTh JBYX MPAMBIX,
MEPIEeHIUKYISIPHBIX TIOCKOCTH,
4 mepneHIuKyJISIpHOCTh TIockocTel. [IpakTrueckoe 3aHsTre

33




Tewma 2.6. Copepxanne yaeOHOTo MaTepuana

Pemenue 3anau. IIpsamelie u | 1.Pacnonoskenne npsiMbIX U TUIOCKOCTEH B IPOCTpaHCTBE. [lepneHauKyIsapHOCTh |

IJIOCKOCTH B | IapaJyIeNbHOCTh NMPSAMBIX U INIOCKOCTEH. CKpelBatOIIecs IpsiMble

MPOCTPAHCTBE 2.KonTponbsHas pabora 2

Pa3nen 3. KoopanHartbl u 16

BEKTOPbI

Tema 3.1 Copep:xanue yueOHOTo MaTepuana OK-02, OK-03,
HexaproBbsl koopauHatsl B | 1.J[ekapTOBBI KOOPJIMHATHI B IPOCTPAHCTBE. OK-04, OK-09
npoctpaHcTBe. Paccrosuue | 2. [Ipocreiinme 3aqaun B KOOpAUHATAX. 4

MEXIYy JBYMS TOUYKAMH.
Koopaunarsl CepEeaUHBI
OTpe3Ka

3. Paccrosinne Mexy IByMs TOUKAMH,
4.xoopauHaThl cepeuHbl oTpe3ka. KomOuMHMpoBaHHOE 3aHATHE
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Tema 3.2

Bexkropsl B IpocTpaHCTBE.
Yroim MexIy BEKTOpaMHu.
CkasiipHOE TPOM3BEICHUE

Conepxkanue y4eOHOro MaTepHuaia

1.Bextopel B mpocTtpaHcTBe. C0KE€HHME M BBIUUTAHUE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha YUCIIO.
2. KoMmnaHnapHble BEKTOPBI.

BEKTOPOB 3.CxansipHOE IPOU3BEICHUE BEKTOPOB. 6
4.Pa3noxeHue BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
5.Koopaunartsl BEKTOpa, CKAIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJI
MEX1y BEKTOPaMH, YroJl MEXKY NPSIMOU U IJIOCKOCTBIO, YTOJI MEKIY MIIOCKOCTSAMMU.
6.YpaBHEHHE UIOCKOCTHU. [ '€OMETPUUECKUI CMBICI ONIPEIEeTUTENS 2X2
Tema 3.3 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue
[IpakTuko- NPHUKJIATHOT0 MOAYJISA)
opueHTUpoBaHHbIe 3a1auM | 1.KoopamHaTHas MI0CKOCTb.
Ha KOOPJMHATHOM | 2.BpluMciIeHre PacCTOSHUI U TUIOIAeH Ha MIOCKOCTH. 4
IUIOCKOCTH 3.KonnuecTBeHHbIE pacueTsl
4. Pemenue 3anau. [Ipaktuueckoe 3aHsTHE
Tewma 3.4 Coneprxanne yueOHOT0 MaTepuasia
Pemenue 3agad. | 1.JlekapToBBl KOOpAMHATHI B IPOCTpaHCTBE. BekTopsl B npocTpaHcTBe. ClokeHue
KoopaunaTs! 1 BEKTOpBI U BBIYMTAHHME BEKTOPOB. ¥ MHOKEHHE BEKTOpa Ha 4ncio. KommiaHapHble BEKTOPBI.
CkasipHOE€  NPOU3BENECHUE  BEKTOPOB. PasnokeHuMe BEKTOpa IO  TpeEM
HEKOMIUTaHapHBIM BekTopaMm. [Ipocreiimue 3amaum B koopauHaTtax. KoopauHatbl
BEKTOpPa, paCCTOSHUE MEXKIY TOUKaMH, KOOPAUHATHI CEpEIUHbI OTPe3Ka, CKaIsIpHOE
MIPOU3BE/ICHNE BEKTOPOB B KOOpAMHATAaX, Yroi MEXAYy BEKTOpaMH, YTroJl MeEXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY TIIOCKOCTSIMHU
2.KonTponsHas pabota
Paznen 4. OcHoBBI 40 OK-01, OK-02,
";pHFOHOMeTpl/[l/l. OK-03, OK-04,
PHUIOHOMETpHYECKHE OK-05, OK-09
byHkuun
Tema 4.1 Coneprxanne y4eOHOT0 MaTepuasia
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Tpuronomerpudeckue
(GyHKIMU TIPOM3BOJIHLHOTO
yria, yucna. Panuannas u
rpajgycHas Mepa yria

l.Pamnannas wmepa yria. IIoBOpOT TOYKM BOKpYr Hadajga KOOpPJMHAT.
2.0npeneneHue CUHyca, KOCHHYCA, TAaHT€HCAa W KOTaHTeHca. 3HAKH CHUHYCA,
KOCHHYCa, TAHTCHCA M KOTAHT€HCa M0 YETBEPTSIM.

3. 3aBUCUMOCTbH MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHI'€HCOM OJHOTO H
TOTO K€ yIJja

4. 3aBUCHMOCTH MEXKIAY CHHYCOM, KOCUHYCOM, TAHT€CHCOM U KOTaAaHI'€CHCOM OJHOI'O 1
TOI'0 K€ yriia .KOM6I/IHHp0BaHHOC 3aHATUC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKUE
TOX/IECTBA.

DopMyIIbl IPUBEAECHUS

Coneprxanue yueOHOro Marepuasia

1. TpuroHoMeTpruecKue TOKIECTBA.
2. CuHYC, KOCUHYC, TAHI'€HC U KOTaHI'€HC YIJIOB OH - O.
3.Dopmynbl IpUBEICHUS

4. ®opmynsl npuBeaenus .KoMOnHNpOBaHHOE 3aHATHE

Tema 4.3

CuHyC, KOCHHYC, TaHT€HC
CyMMBI M Pa3HOCTH JIByX
YTJIOB

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
IIOJIOBUHHOTO yIiia

Copep:xanue yueOHOro MaTepuana

1.CymMMa u pa3HOCTb CUHYCOB.

2.CyMMa U pa3HOCTh KOCUHYCOB.

3.CuHyC ¥ KOCHHYC JJBOMHOTO yTJa.

4.®DopMyIibl TOJIOBUHHOTO YyIJIA.

5.IIpeoOpa3oBaHusi CyMMBbl TPUTOHOMETPUYECKHUX (YHKIMI B MpOU3BEACHUE U
IIPOU3BENCHUS B CYMMY.

6.BblpakeHne TPUrOHOMETPUUYECKUX (YHKIMH uepe3 TaHIMeHC IOJIOBUHHOTO
apryMeHTa.

7.11peo6pa3oBanust MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUI

8. Pemenue 3anau. KomOMHUpOBaHHOE 3aHATHE

Tema 4.4 Coneprxanne yueOHOTO MaTeprasa
Oynkuuy, HuX cBOMCTBA. | 1.06macTh onpeaeneHust U MHOXKECTBO 3HaueHUH QyHKuui. YETHOCTh, HEYETHOCTD,
CriocoOsr 3aJlaHus | IEPUOAUYHOCTD (DYHKIIUH.
byHKIII 2.. CnocoObI 3a1anust (pyHKIHIA
KomOunupoBanHoe 3aHATHE
Tema 4.5 Coneprxanue y4eOHOT0 MaTepuasia
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Tpuronomerpudeckue
¢yHKIMU, MX CBOWCTBA U

1.065macTp onpeAeneHus U MHOXECTBO 3HAUCHUH TPUTOHOMETPHUYECKUX (DYHKIIHH.
YéTHOCTh, HEYETHOCTD, IEPUOANIHOCTh TPUTOHOMETPUUYECKUX (QYHKIIUH.

rpaduku 2. CpoiictBa u rpaduku QyHKIHMA y = cos X, y = sin X, y = tg X, y = ctg X. .
KoMOuHMpOBaHHOE 3aHATHE

Tema 4.6 Coneprxkanne yueOHOT0 MaTepuaia

[TpeoOpa3oBanue 1.Cxartue u pacTskeHHe TpapUKOB TPUTOHOMETPUYECKUX (PYHKLIUH.

rpaduKoB 3.ITpeobOpa3oBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA

TPUTOHOMETPUUECKUX [IpakTuyeckoe 3aHsATHE

byHKIII

Tema 4.7 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue

Onucanue NPUKJIATHOTO MOIYJIs1)

IPOM3BOJICTBEHHBIX 1.Mcnionb30BaHue CBOWCTB TPUTOHOMETPUUYECKHX (PYHKIMI B MpOodecCHOHATBHBIX

IPOLIECCOB C  IOMOILBIO
rpaduKoB QyHKIHI

3aa4ax
2. Ucnonb30BaHue CBOMCTB TPUTOHOMETPUUECKUX (PYHKIMN B IPO(ECCHOHATBHBIX
3ajadax
3. Ucnonp30BaHue CBOWCTB TPUTOHOMETPUYECKUX (DYHKIUI B MpoeCcCHOHATbHBIX
3ajadax

4. Hcnionb30BaHUE CBOMCTB TPUTOHOMETPUUECKUX (DYHKIMHA B MpodecCHOHAIbHBIX
3anavax IIpakTuueckoe 3ansaTue

Tema 4.8 Coneprxanue yueOHOro MaTepuasa

OO6patHbIe 1.06patHble TPUTOHOMETpUYECKHE (PYHKIINU.
TPUTOHOMETPUYECKHE 2. Ux cBoticTBa 1 rpaduku. KomOMHNpOBaHHOE 3aHATHE
byHKIIUH

Tema 4.9 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuueckue 1.YpaBHeHue cos X = a.

YpaBHCHUA U HCPABCHCTBA

2.YpaBHeHHE sin X = a.

3.YpaBHeHue tg X = a,

4. YpaBHeHHe ctg X = a.

5.Penienre TpUrOoHOMETPUYECKUX YPABHEHU OCHOBHBIX THUIIOB:
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6. mpocTellline TPUrOHOMETPUUECKUE YpPaBHEHUS, CBOJSIIMECS K KBaJpaTHBIM,
7.pelaeMble pa3aoKEHUEM Ha MHOKUTEIH, ONHOPOIHBIE.
8.Ilpocreiine TPUroHOMETPUUYECKUE HEPABEHCTBA

KomOunupoBanHoe 3aHsTue.

Tema 4.10 Coneprxkanne yueOHOT0 MaTepuasia

CucremMbl 1.CucTeMbl TPOCTEHIIUX TPUTOHOMETPUUECKUX YPABHEHUI
TPUTOHOMETPHUECKUX 2. CucteMbl MPOCTEUIITUX TPUTOHOMETPUUECKUX YPABHEHHIA
ypaBHEHUU KoMOuHMpOBaHHOE 3aHATHE

Tema 4.11 Coneprxanue yueOHOro Marepuasia

Pemenne 3amad. ocHOBEHI | 1.IlpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPaKCHUI. Pewenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHM U HEPABEHCTB B TOM YMCIIE C MCIOJIb30BAaHUEM
Tpuronomerpruueckne CBOMCTB (DYHKIIMIA.

byHKIIUU 2.KonTponsHas pabota

Paspean S.

KommnuekcHbie unciia

Tewma 5.1 Copepxanne yueOHOTO MaTepuana

KommnnexcHble unciia

1.IloHATHE KOMITJIEKCHOTO YHUCIIA.

2.ConpsKeHHbIE KOMIUIEKCHbBIE YUCIIA, MOAYJb U apryMEHT KOMILJIEKCHOTO YHCIA.
3.®dopma 3amucH KOMIUIEKCHOTO 4Hcia (reoMeTphyYecKasi, TPUrOHOMETpHUEecKas,
anredbpanveckasi).

4. Apudmerndeckue IeHCTBUS ¢ KOMIUIEKCHBIMH YHCTIaMHU

KomOunupoBanHoe 3aHsaTHE
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Tema 5.2 Copepxanne yaeOHOT0o MaTepuana
[Tpumenenue 1.BblnosiHEHNE pacyeTOB € IOMOIIIBIO KOMIIEKCHBIX YU CEI.
KOMIUIEKCHBIX YHCEI 2. BolnosiHEHUE pacyeToOB C MOMOILBIO KOMITJIEKCHBIX YHCET 4
3. IIpuMepsl UCII0JIb30BAHNS KOMILIEKCHBIX YHCEI
4. [Ipumepsbl UCTIONBb30BaHMS KOMILIEKCHBIX uyncen.lIpakTuueckoe 3aHsTue
Pa3znen 6. IlpousBoaHas 40
byuxkuum, ee
npuMeHeHHe
Tema 6.1 Copep:xanue yueOHOro MaTepuana
TTonsaTtue Ipou3BOJHOMU. | 1.OmpeneneHue YUCIOBOM MOCIIEIOBATEILHOCTH M CIIOCOOBI ee 3ajanus. CBoMCTBa
@opMysibl M IpaBUIIa | YHCIOBBIX MocienoBarenbHOCcTed. OrmpeneneHue mpenena MociaeI0BaTeIbHOCTH.
g depeHIIpPOBaHUS Breruncnenne — mpemenoB  mocnenoBarenbHocTed.  [lpemen  QyHkmmm  Ha 2
6eckoneunoctu. [Ipenen pyHKIMU B TOUKE.
2 Ilpupamenue aprymenta. [lpupamenne ¢yHKuuu. 3amadu, NPUBOAAIIUE K
MOHATUIO MPOU3BOAHONW. OmnpeneneHue MPOU3BOAHON. AJITOPUTM  OTBICKAHUS
IIPOU3BOIHOM OK-01, OK-02,
KomM0uHMpoBaHHoOe 3aHsTHE OK-03, OK-04,
Tema 6.2 Coneprxanne yueOHOT0 MaTepuania OK-05. OK-09
[IponsBoaHbIE CyMMEI, | 1.®@opmynsl quddepeHInpoBaHUs. 6
pasHOCTH  Tpou3sBeleHus, | 2. @opmysl AuddepeHIInPOBaHHUS.
Y4aCTHOTO 3. ®opmynsl AudPepeHIUpPOBaHUS.
4 IlpaBuna nuddepeHpoBaHus.
5. IlpaBuna quddepeHunrpoBanHus
6. [IpaBuna quddepeHnnpoBanus
Komb6unnpoBanHoe 3aHsTre
Tema 6.3 Coneprxanue yueOHOro MaTepuasa
[IpousBonHbie 1.0npenenenue ClIoXHON QyHKIUH.
TPUTOHOMETPUYECKUX 2. OmnpeneneHue CI0KHON PYHKIIHH.
¢dynxuuit.  IIpousBoanas | 3. Onpenenenue cinoxHON GyHKIKH. [TpOM3BOAHAS TPUTOHOMETPHUCCKHUX (DYHKITHH 6

CJIOKHOM (DyHKITHH

4.. IIponsBoiHas CIOKHON (DYHKITH

w
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5. IlpousBoaHast CIOKHON PYHKITUH
6. IlponsBoHAas CIOKHON PYHKITHH

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.4

ITousTue 0
HEIPEPHIBHOCTH (PYHKITHH.
Mertoa HHTEpBAJIOB

Copep:xanue yueOHOro MaTepuana

1.Ilonarue nHempepsiBHOW (¢(yHKuuu. CBoHCTBa HenmpepblBHOW (GyHKUIuHU. CBs3b
MEXy HEMPEPBIBHOCTHIO U TP PEepeHIIMPYEMOCTHIO (PYHKIIUU B TOUKE.
2.AArOpUTM peLICHHs HEPaBEHCTB METOJOM UHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tewma 6.5 Coneprxanne yueOHOro MaTepuasia

I'eomerpuueckuit u | 1.'eomeTpuueckuii CMBICI MPOU3BOAHON (YHKUMKU — yriaoBod Kod(hduuueHt

buznyeckuit CMBICH | KacaTesbHOU K TpaduKy (PYHKIIMH B TOUKE.

MIPOU3BOTHON 2.YpaBHEHHUE KacaTeNbHOU K rpaduKy PyHKIIMH.
3. AIropuT™ cocTaBJIeHHS YpaBHEHHs KacaTeabHOU K rpaguky GyHkumnn y=f(x)
4.Pemienue 3aga4.KomOMHNpOBaHHOE 3aHATHE

Tema 6.6 Coneprxanne yueOHOT0 MaTepuasia

Du3nyecKuit cMmeIch | 1.Dusznueckuit (MEXaHUYECKH) CMBICT POU3BOIHOM.

MIPOU3BOJHOMN B | 2.MrHoBeHHast CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

npodeccuoHaTbHBIX [IpakTuueckoe 3aHaTHe

3a/agax

Tema 6.7 Copep:xanue yueOHOTO MaTepuana

MOHOTOHHOCTh (DYHKIUH.
Touku 3xcTpeMyma

1.Bo3pactanue u yObiBaHME (DYHKIIMH, COOTBETCTBHE BO3pacTaHUs W yOBIBaHMS
(GYHKIUMH 3HAKY POU3BOIHOM.

2.IloHaTHe TPOM3BOJHOM BBICIIETO TMOPSAJKA, COOTBETCTBUE 3HAKa BTOPOU
MIPOU3BOHON BBIMTYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha OTpe3ke. 3ajadul Ha
MaKCUMyM U MUHUMYM.

3. [loHsiTHE aCUMNOTOTHI, CIOCOOBI UX OMPEICIICHUSI.

4. AnropuT™m wHccnenoBaHus (DYHKIHMM W TOCTPOCHHS €€ rpaduka C TOMOIIBIO
pou3BOHON. [[poOHO-TMHEHHAsS QYHKITUS

KomOunnpoBanHoe 3aHATHE
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Tema 6.8
HccnenoBanue QyHKIMN u
NOCTPOCHHE TPaPHUKOB

Conepxkanue y4eOHOro MaTepHuaia

1.UccnenoBanue GyHKIIMK HA MOHOTOHHOCTh U TOCTPOCHUE I'PaUKOB.
2. UccnenoBanue pyHKIIMH HA MOHOTOHHOCTh M IIOCTPOEHHE IPaPHUKOB.
3. UccnenoBanue GyHKINKA HA MOHOTOHHOCTh M IOCTPOCHHE TPAPHUKOB.

4. HccnemoBanue (yHKIMM HAa MOHOTOHHOCTH M TIIOCTPOEHHE TpaduKOB
KoMOuHMpOBaHHOE 3aHATHE

Tema 6.9 HawubGosbpiee u

Copep:xanue yueOHOro MaTepuana

HaMMEHBIIICe 3Ha4yeHus | 1.HaxoxneHne HanOOoJIbIIero 1 HAMMEHBIIETO 3HAYCHUN (YHKIINH,
byHKIIUU 2.Iloctpoenre  rpadMkOoB  MHOTOWICHOB C  HKCIOJb30BAaHHMEM  arapara
MaTEeMaTHYECKOTo aHaJIn3a
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.10 IIpodeccuonanbHO-OpHEeHTHPOBAHHOE co/iep:kaHue (conep:xkanue
Haxoxnenue NPHKJIATHOTO MOTYJIs)

ONTUMAJIBHOIO pe3ynbTaTa
C IOMOIIBIO IPOU3BOIHOMN
B [IPAaKTUYECKUX 3a7a4ax

1.Haumensbiiee u HaubosbIlee 3HaYeHHe (PyHKIIUN
2. Haumensinee u Hanbomblee 3Ha4eHne GyHKINN
3. Haumensiiee u Hanbomnbiiee 3HaueHne GyHkiuu. [Ipaktuueckoe 3aHsaTHE
4. Hanmensinee n HanbombIee 3Hadenue Gpyakuuu. [Ipaktudeckoe 3aHsTre
5. Haumensiiee u Hanbosnpinee 3HaueHHe GyHKInU. [IpakTuueckoe 3aHsTHE

6. Haumensiiee u Hanbonpiiee 3HaueHue GyHkiuu Jlpaktuueckoe 3aHsTHe
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Tema 6.11 Copepxanne yaeOHOT0o MaTepuana
Pemenune 3aga4. | 1.@opmynel u  mpaBuna auddepeHnupoBanus. VccinepoBanue (QYHKIHMHA C
ITpousBoaHas GyHKIMH, €€ | IOMOIIBIO IPOM3BOAHOM. Hanbobiee 1 HAaMMEHbIIIEe 3HAYEHUS DYHKIIUU 2
IIPUMCHCHHUEC 2. MHccnepoBanme (QyHKIMHA C TOMOIIBIO MNpou3BoaHON. Hawubonbiiee wu
HauMeHbIIee 3HaueHus pynkuuu KonrposiabHas pabora
Pasznea 7. 46
MHOTOrpaHHMKHA M TeJa
BpallleHHs
Tema 7.1 Coneprxkanue yueOHOro Marepuasia
Bepmunsl, pebpa, rpanu | 1.IlonsTre MHOrorpanHuKa. Ero sjeMeHTHI: BepIIMHBI, peOpa, rpaHu. J(uaroHasb.
MHOTOTpaHHHKA Ceuenue.
2.BpInyKiIble U HEBBITYKJIbIE MHOTOTPAHHUKHI 2
Komb6unnpoBanHoe 3ansrue
Tema 7.2 Coneprxanne yueOHOT0 MaTepuasa
[Tpuszma, ee | 1.Ilonsitue npusmel. Ee ocHoBaHust u 6okoBbie Tpanu. BeicoTa npusmel. [Ipsmas u
COCTAaBIAIOLIME, CEYEHHE. | HAKJIIOHHAS MPU3MA. OK-01, OK-02,
Ilpsamas wu npasuibHas | 2. [IpaBunbHas npusma. Ee cedenue 2 OK-03, OK-04,
TIPU3MBI KoMOHHUpOBaHHOE 3aHATHE OK-05, OK-09
Tema 7.3 Coneprxanue yueOHOro MaTepuana
[Tapamtenenunen, KyO. | 1.ITapannenenumesn, cBOMCTBa MPSIMOYTOIBHOTO Mapaiesenuena, Kyo.
CeuenHue Ky0a, | 2. Ceuenue KyOa, mapajieenumneia
napasuiesenuneia KoMOuHMpoBaHHOE 3aHATHE 2
Tema 7.4 Coneprxanue yueOHOro MaTepuasa
[Mupammuna, ec | l.Ilupamuna u ee anemenTsl. CeueHnEe TUPaMUIBI.
cocraBsirome, cedeHue. | 2.IlpaBunbHas nupamua. Y cedenHas nupamuaa. KomOMHUpoBaHHOE 3aHATHE
[lpaBuibHas  UpaMuja. 2

VYceuennas nupamuaa

Tema 7.5

Bbokxosasg " oJHas

Coneprxanue yaeOHOTO MaTeprasa

1.ITnomans OOKOBOI U MOJTHOM MOBEPXHOCTH MPHU3MBI,
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[IOBEPXHOCTH npusmsl, | 2. [Inomaas O0KOBOH 1 NOJHONW NOBEPXHOCTU MHPAMUIbI
UPAMU/IBI
Tema 7.6 Copepxanne yaeOHOT0 MaTepuana

Cummerpuss B KyOe,
napaJuleenurese,
npu3Me, TUpaMuie

1.CumMmeTpusi OTHOCUTENBHO TOUKH, IPSIMOM, TIIOCKOCTH.
2. CummMmeTtpus B KyOe, mapajuienenumesne, npusme, nupamuae. KomOunupoanHoe
3aHATHE

Tema 7.7
[Ipumeprsl cumMmeTpuii B

IIpodeccuonanbHO-OpEeHTHPOBAHHOE co/iep:kaHue (conep:xkanue
NPUKJIATHOTO MOYJIs1)

npodeccun 1.CummeTpust B mpupoie.
2..Cummetpus B mpupojie. [Ipaktuueckoe 3aHsTHe
3..CuMMeTpus B apXUTEKTYpeE.
4..Cummetpus B apxutektype. [Ipaktuyeckoe 3aHsTue
5. Cummertpusi B OBITY.
6. Cummerpus B ObiTy. [IpakTHueckoe 3aHsTHE
Tema 7.8 Coneprxanne yueOHOT0 MaTepuania
[IpaBunbHbIE 1.IloHsiTHE MPaBUIBHOTO MHOTOTPaHHUKA.
MHOTOTPaHHUKH, ux | 2. CBoMcTBa NMPaBUIIbHBIX MHOTOrpaHHUKOB [IpakTrueckoe 3aHsTHE
CBOMCTBA
Tema 7.9 Coneprxanne yueOHOTO MaTeprasa
Hunmuaap, ero | l.I{unuHap u ero 3JeMeHTHI.

cocrasiitrone. CedeHune

2.Ceuenue munnHaApa (TapajiyieIbHOE OCHOBAHHWIO U OCH). Pa3zBepTka mumHIpa

HUIUHAPA KomOunupoBanHoe 3aHATHE
Tema 7.10 IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coeprKkaHue (conepxanue
Konyc, €r0 | NPUKJIAAHOT0 MOAYJIAA)

cocrapisione.  CeueHne
KOHYyca

1.KoHyc 1 ero 3J1eMeHTHI.

2.CeueHre KoHyca (mapajuieIbHOE OCHOBAaHHUIO M MIPOXOJSIIEe Yepe3 BEpUINHY),
KOHUYECKHUE CEUEHUSI.

3.Pa3BepTKa KoHyca

N
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4.Pemenue 3a1a4. KomOMHUpOBaHHOE 3aHATHE

Tema 7.11 Copepxanne yaeOHOTo MaTepuana

YceueHHbli KoHycC. | 1.YceueHHsiii konyc. Ero o0pasyromiast 1 BBICOTA.
CeueHnue ycedeHHOro | 2.CedyeHre yCEUeHHOTO KOHyca

KOHYcCa Komb6unupoBanHoe 3ansrue

Tema 7.12 Coneprxkanne yueOHOT0 MaTepuasia

lap u cdepa, ux ceueHus

1.Iap u cdepa. Bzanmuoe pacnonoxenue chepsl v IIIOCKOCTH.
2.Ceuenue mrapa, cepsr

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.13

ITonarue o6 o0beMe Tena.
OtHolIeHne 00BEMOB
IMOXOOHBIX TEI

Copep:xanue yueOHOTo MaTepuana

1.ITonstue 00 00BeMe Tea.

2.00bem Ky0a ¥ mpsSMOYTOJILHOTO Mapaenenumneaa. O0beM MpU3Mbl U HUIHHIPA.
3.0tHomeHre 00HEMOB ITOJOOHEIX TEII.

4.T'eoMeTpUUECKUI CMBICIT OTIpEAENUTENS 3-T0 MOpsiIiKa

KomOunupoBanHoe 3aHsTHE

Tema 7.14
O0BEMBI u IJIOIIAaN
MOBEPXHOCTEN TeI

Copep:xanue yueOHOTO MaTepuana

1.00bembl upaMuIpl ¥ KoHyca. O6beM mapa.
2.I1nomanu noBepxHocTel Ten. KoMOMHUpOBaHHOE 3aHsATHE

Tema 7.15
KoMmOunammm
MHOTOTPAaHHUKOB W  Tel

Copep:xanue yueOHOTO MaTepuana

1. KomOuHaIMu TeOMeTpUIECKUX Tell

1. KOM6I/IH8.I_II/II/I TCOMCTPHUICCKUX TCII HpaKTI/I‘-ICCKOC 3aHATUC

BpalleHUs
3. KomOunanuu reomerpuueckux tein [lpaktuueckoe 3aHarue
4. KomOuHamu reomerpuueckux tein Ipaktuueckoe 3aHsaTue

Tema 7.16 Copepxanue yueOHOTo MaTepuana

I'eomerpuueckue 1.Mcnionb30BaHne KOMOMHAITMH MHOTOTPAHHMKOB WM TEJl BPAIICHHS B MPAKTHKO-

KOM6I/IHaHI/II/I Ha MMPaKTHKE

OPHUCHTHUPOBAHHBIX 3aJavdax

2.IlpakTuyeckoe 3aHATHE
3. [IpakTrueckoe 3aHsITHE

iz




4. TIpakTH4eckoe 3aHATHE

Tema 7.17 Copepxanne yaeOHOTo MaTepuana
Pewenne 3aga4. | 1.00beMsl U IUI0LIa1M OBEPXHOCTU MHOTOTPAHHUKOB U TEJI BPAIICHUS
Mmuororpanauku  u  Tena | 2 KonrpoibHas paboTa 2
BpallleHus
Pasznea 8. 14
IlepBooOpa3nasn
byukuum, ee
npuMeHeHHe
Tema 8.1 Copepxanne yaeOHOT0 MaTepuaa OK-01, OK-02,
IlepBooOpa3nas ¢yHkuuu. | 1.3amaya 0 BOCCTAHOBJIEHUM 3aKOHA IBMIKEHHUS 110 M3BECTHOM ckopoctu. IToHsTHE OK-03, OK-04,
[IpaBuna HaXOXJEHUA | uHTerpupoBanus. O3HAKOMIIGHHWE C TIOHATHEM HMHTErpaja W MepBOOOPa3HOM Ais OK-05, OK-09
epBOOOPa3HBIX bynakun y=f(x).
2.Pemienue 3amad Ha CBs3b NEPBOOOPA3HOM W €€ MPOU3BOJHOM, BBIYHCICHUE
nepBooOpazHor st naHHOW GyHKuuu. Tabnuma dopMmyn I HaXOXKICHUS 2

nepBooOpa3HbIX. M3yueHne nmpaBuiia BEIUKMCICHUS IEPBOOOPA3ZHON

KomOunupoBanHoe 3aHsTHE
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Tema 8.2
Inomane KpUBOJIMHEUHOM

Conepxkanue y4eOHOro MaTepHuaia

1.33,,[[21‘-11/1, MNPpUBOAAIINC K MOHATUIO OIPCACICHHOIO HMHTCIpaia — O BBIYUCIICHUU

Tpareuuy. @®opmyiia | TUIOMAAN KPUBOJIMHEHHON Tpamennu, O MepeMeIeHUN TOUKH.
Herorona — Jleiibnuna 2.IlonsTue ompenenéHHOro MHTErpana. | eoMeTpudeckuii U (pU3MUECKHI CMBICT
onpeneneHHoro uaTerpaia. ®opmyna Herotona— JleiiOnuia 2
KomOunupoBanHoe 3aHsTue
Tema 8.3 Copep:xanue yueOHOTo MaTepuana
Heonpenenennsiii u | 1.IloHsATHE HEONpeIeIeHHOTO HHTErpaa
ONpeIeNICHHbI! UHTErpalbl | 2. KOMOMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 Coneprxanne yueOHOro MaTepuasia
[TonsaTne 00 | 1.I'eomeTpuvecKuii CMBICI ONPEACICHHOTO HHTErpaia
ornpeeneHHOM uHTerpane | 2.KomOuHUpOBaHHOE 3aHATHE 2
KaK IIona u
KPUBOJIMHEHHON Tpanenun
Tema 8.5 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coaeprKaHue (conepxanue
OnpeneneHHbll HWHTErpal | MPUKJIATHOTO MOTY/JIsl)
B J)XU3HU 1.I'eomeTpryecKuil CMBICII OIIPEIEIEHHOTO UHTETpasa.
2.®opmyna Hetotona - JleitOHuna.
3.Pemenne 3amau Ha MNpUMEHEHHME WHTErpajga s BBIYUCICHUS (U3NYECKUX
BEJIMYMH U IUIOIIAEN 4
4.1IpakTHyecKkoe 3aHATHE
Tema 8.6 Coneprxanue yueOHOro MaTepuasa
Pemenne 3agad. | 1.IleppooOpasnas  yukuuu. IlpaBuna HaxoxzaeHus nepBooOpasHbiXx. Ee
[lepBooGpasHas (QYHKIMH, | IPUMEHEHHE 2
ee IpUMEHEHne 2.KontposbHas paboTa
gamen 9. 18 OK-01, OK-02,
CTeneHn " KOPHH. OK-03, OK-04,
TeneHHast GyHKUHA OK-05, OK-09

Tema 9.1

Coneprxanue yueOHOTO MaTeprasa

46




Crenennass ¢QyHkus, ee

1.IlonsiTHE KOPHS N-0i1 CTENEHU U3 AEUCTBUTEIBHOIO YHCIA.

CBOWCTBA 2.OyHKIMK y = VX UX CBOWCTBA M rpaduKH.
3.CBoiicTBa KOpHs N-0i CTENEHU 4
4. KoMOMHUPOBaHHOE 3aHITHE
Tema 9.2 Coneprxkanne yueOHOT0 MaTepuasia
[IpeoOpazoBanue 1.IIpeo6pa3oBanne UppaMOHATBLHBIX BBIPAKCHUI
BBIPQKECHUU C KOPHSIMHU n- | 2.IIpeoOpa3oBaHue UPPALIMOHAIBHBIX BhIpaxkeHHI KOMOMHUPOBaHHOE 3aHSATHE 4
OH cTerneHu 3. IlpeoOpa3oBanue nppalOHAIBLHBIX BhIpakeHni KoMOMHIpOBaHHOE 3aHATHE
4. [TpeoOpa3oBaHue UPPATMOHANBHBIX BhIpaKeHH KoMOMHUpOBaHHOE 3aHATHE
Tema 9.3 Coneprxkanue yueOHOro Matepuasia
CpoiictBa  crenenu ¢ | l.[loHsTHe cTeneHH ¢ JIFOOBIM PAITMOHAIBHBIM [TOKA3aTEIICM.
paloHaIbHBIM u | 2. Crenennble QyHKINH, UX CBOUCTBA U ITpaUKH
JIEUCTBUTEIILHBIM Komb6unnpoBanHoe 3anstue 2
NIOKa3aTeNsIMH
Tema 9.4 Coneprxanne yueOHOT0 MaTepuania
Pemenne 1.PaBHOCMIIBHOCTD MppPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
UPpaLMOHATIbHBIX 2.Metonpl UX peleHusl.
YPaBHEHUH U HEPABEHCTB | 3.PerreHne UppallMoHATIbHBIX ypaBHEHUH 1 HEPaBEHCTB 6
4.PemieHue TUNOBBIX 3a]1a4
5. PeureHne TUIOBBIX 3a7a4
6. Perenre TUIIOBBIX 33134
Tema 9.5 Coneprxanne yueOHOTO MaTeprasa
Crenenu u KopHH. | 1.Onpenenenue creneHHoil @yHkuuu. Mcnonp3oBaHue ee CBOMCTB MpU PELICHUU
CrenenHas QyHKIHS YpPaBHEHUU U HEPABEHCTB 2
2.KontpomnpHas pabota
Pa3znen 10. 18 OK-01, OK-02,
IToxa3arenbHasn OK-03, OK-04,
yninin OK-05, OK-09
Tema 10.1 Coneprxanue yueOHOro MaTepuaa
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[okazatenpHast QyHKIMS,
ee CBOMCTBA

CreneHp ¢ IpPOU3BOJBHBIM JICHCTBUTENIBHBIM IOKazareneMm. OmnpezneneHue
MoKa3aTenbHON (PyHKIMH, ee CBOMCTBa M TrpaduK. 3HAKOMCTBO C HPUMEHEHHEM

nokaszatenbHoi (yHKIMH. Penienne moka3aTenbHBIX YpaBHEHUH (DYHKIIMOHAIBHO-

rpaduuecKuM METOJIOM 4
KomOunupoBaHHoe 3aHsTHE
Tema 10.2 Coneprxkanne yueOHOT0 MaTepuaia
Pemenne mnoxasarenbHbIX | PemieHne moKa3aTeNbHBIX YpaBHEHHI METOJIOM YpaBHHMBAaHHS —IOKaszaTesei,
YPaBHEHMH U HEPABEHCTB | METOJOM BBEJCHHS HOBOW NMEpPEeMEHHOW, ()YHKIMOHAIBHO-TPAPUIECKUM METOIOM.
Pemenue nokasareabHbIX HEPABEHCTB 8
[IpakTHueckoe 3aHsATHE
Tema 10.3 Copep:xanue yueOHOTo MaTepuana
Cucrembl noOKasaTenbHBIX | PerieHue cucteM moka3aTelbHbIX YPaBHCHHIM
ypaBHEHUU KomOunupoBanHoe 3aHsTHE 4
Tema 10.4 Coneprxanne yueOHOT0 MaTepuana
Pemenne 3a1a4. | PemeHne mOKa3aTeNbHBIX YpaBHEHUM METOJOM YPABHUBAHMS IIOKa3aTelew U
ITokazarensHas QyHKIUS | METOJOM BBEJCHUS HOBOU MEPEMEHHOM. PelieHne mokazaTenbHbIX HEPABEHCTB
KonrtponsHas pabora 2
Pa3znean 11. Jlorapudmsi. 30
Jlorapupmuueckast
byHkuus
Tema 11.1 Coneprxanne yueOHOTO MaTeprasa
Jlorapupm yucna. | 1.Jlorapudm gucna. OK-01, OK-02,
JecaTuynblii U | 2.JlecATUYHBIN U HATypaNbHBIN JIOTAPUPMBI, YHCIIO € OK-03, OK-04,
HaTypalbHbIi Jorapu@msl, | 3. JIeCATHYHBINA U HATYPaIbHBIH JOrapu(Mbl, YUCIIO € 4 OK-05, OK-09
YHCIIO € 4. KoMOMHUPOBAaHHOE 3aHITHE
Tema 11.2 Conepxanne yueOHOTO MaTeprasa
CpoiictBa  norapu¢mos. | 1.CBoiicTBa Jorapu¢moB.
Onepanus 2. Oneparust 1orapupMUpPOBAHUS. 6
JorapupMUpPOBAHUS 3.Pemenue THNoBBIX 3aa4
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4. Pemnrenre TUIIOBLIX 3a1a4
5. PenreHue TUNOBBIX 3a7a4
6. Pertenre TUIIOBBIX 3a1a4

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.3
Jlorapupmuueckas
byHK1IMS, ee CBOMCTBa

Copepxanue yueOHOro MaTepuana

1.JIorapudmudeckas GyHKIHS U €€ CBOMCTBA
2. Jlorapudmuueckas GyHKLIHUS U €€ CBOHCTBA
3. Jlorapudmudeckas GyHKIHS U ee CBOMCTBA

4. Jlorapudmuueckast pyHKIHs 1 ee cBoiictBa KoMOMHMpOBaHHOE 3aHATHE

Tema 11.4

Pemenue
Jorapu(GMHUIECKUX
YpaBHEHUI U HEPABEHCTB

Coneprxkanue yueOHOro Matepuania

1.IlonaTue nmorapu(phMU4ECKOro ypaBHEHHS.

2.0nepanys NOTEHIUPOBAHUS.

3.Tpu  OCHOBHBIX  MeTO/a  pEIICHHS  JIOTApUPMHYECKUX  ypaBHEHHIA:
(GyHKIMOHATBHO-TpaQHUUECKH, METOJI MOTEHIIMPOBAHUSA, METOJ BBEJECHUS HOBOM
[IEPEMEHHOM.

4.Jlorapugpmuueckue HepaBeHCTBA

5.KomOuHMpOBaHHOE 3aHITHE
6. KomOuHnpoBaHHOE 3aHATHE

Tema 11.5 Coneprxanne yueOHOT0 MaTepuasia

Cucremsl 1.ANropuT™M peleHusi CUCTeMbl ypaBHEHHH. PaBHOCHIBHOCTH JIorapu(MUYECKUX
J0rapuPMHUECKUX ypaBHEHUI U HEPABEHCTB

yYpaBHEHUN 2.KomOuHUpOBaHHOE 3aHATHE

Tema 11.6 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xxanue

Jlorapudmsl B mpupone u

NPHUKJIATHOTO MOLYJIs)

TEXHUKE 1.Ilpumenenue norapudma.
2.Jlorapudmuueckas cnupaib B npupoje. Ee Maremaruyeckue cBoiicTBa
3.Pemenue 3anau. [Ipaktudeckoe 3aHaTHE.
4. Pemienune 3anad. [Ipaktudeckoe 3anatue

Tema 11.7 Coneprxanne y4eOHOT0 MaTepuasia
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Pemenue 3agau. | 1.Jlorapudpmuyeckas ¢ynkuus. Pemenue mpocTedmmx — JorapupMHUECKUX
Jlorapudmer. ypaBHEHUM 2
Jlorapudmuueckas 2.KontponsHas pabora
byHKIHISA
Paszgen 12. 10
Mmno:xecTBa. DJIEeMEHTHI
Teopuu rpagos
Tema 12.1 Coneprxanue yueOHOro Marepuasia
MHoxecTBa 1.Ilonsitue mHokectBa. [TogmuoxkecTBO. Onepanuu ¢ MHOKECTBAMU
2. KoMOMHHUPOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coeprkaHue (compep:xaHue
Onepauny ¢ MHOXKECTBAMH | MPUKJIAJHOTO MO/Y.JIs1)
1.Onepanuu ¢ MHOXKeCTBaMHU. PellieHne mpuKkIaaHbIX 3a1a4
2.IlpakTuyeckoe 3aHATHE 2
Tema 12.3 Coneprxanne yueOHOT0 MaTepuasia
I'pacsr 1.ITonsarue rpada. 2.Cea3ubIil rpad, nepeBo, LUKI rpad Ha MIOCKOCTH
3.IlpakTuyeckas pabora 4
4. ITpakTuyeckas pabora
Tema 12.4 Coneprxanne yueOHOT0 MaTepuasia
Pemenne 3agad. | 1.0nmepanuun ¢ MHOXecTBaMH. OnucaHWE pealbHBIX CUTYallUd C TIOMOIIbIO
MmuosxectBa, I'padbl u ux | mHOKecTB. [IpumeHeHue rpad)oB K pEICHHIO 33124
MIPUMEHEHNE 2.KonTponpHas pabota 2
Paznen 13. DuiemeHTBI 26
KOMOHMHATOPHKH, OK-01, OK-02,
CTATUCTHKHU ) U Teopuu OK-03, OK-04,
BepPOSITHOCTEH OK-05, OK-09
Tema 13.1 Coneprxanne yu4eOHOTO MaTeprasa
OcHoBHbIE noHsaTHs | 1.IlepecraHoBKH.
KOMOWHATOPUKH 2.pa3MelleHus. 4
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3.coueTaHus.

4. KoMOMHUPOBAHHOE 3aHSITHUE.

Tema 13.2

CoOsitTue, BEPOSTHOCTD
coObrtus.  CroxeHue u
YMHOXXCHHUE BEPOSTHOCTEH

Conepxkanue y4eOHOro MaTepHuaia

1.CoBMecCTHbIE U HECOBMECTHBIE COOBITHSI.

2. Teopembl 0 BEpOSITHOCTH CYMMBI COOBITHH. Y CIIOBHAsI BEPOATHOCTb.
3.3aBUCHMbBIC U HE3aBUCUMBIE COOBITHS.

4.TeopeMbl 0 BEPOSATHOCTH MTPOU3BEACHUS COOBITHIA.

KoMOuHMpOBaHHOE 3aHATHE

Tema 13.3 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
BepositHoCTh B | IPUKJIATHOI0 MOIYJISA)
npodecCOHATBHBIX 1.OTHOCHTEIBbHAS YaCTOTA COOBITHS,
3a/1auax 2.CBOICTBO €€ YCTOMYHUBOCTH.
3.CratucTu4ecKoe ONpeesIeHuE BEPOSTHOCTH.
4. O11eHKa BEpOSITHOCTH COOBITHS
[IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprxanne yueOHOT0 MaTepuana
HuckperHas  caydvainad | 1.Bunel cnyyailHBIX BEIUYHH.
BEJINYMHA, 3aKOH e¢ | 2.0mnpenencHue QJUCKPETHON CIIy4aliHON BEJIIMYMHBI.
pacnpeneneHus 3.3aKoH pacnpeneseHns JUCKPETHON CITy4aliHOM BETUYHHBI.
4.Ee uncnoBbIe XapaKTEPUCTUKU
KomMbOunnpoBanHoe 3aHsTHE
Tema 13.5 Coneprxanne yueOHOTO MaTeprana

3agaun  MaTeMaTUYECKOU
CTAaTUCTUKHA

1.BapuannoHHsli ps.
2.1lonurox 4acToT ¥ TUCTOrPaMMa.
3.CraTucTH4ecKkre XapakKTepUCTUKHU PsiJia HAOII0JaeMbIX JaHHBIX

4. KoMOMHUPOBAHHOE 3aHATHE

Tema 13.6
CocraBiieaue Ta0OIuIm "

IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coJepKaHue (conep:kanue
NMPUKJIATHOTO MOYJIA)
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yarpamm Ha IIpaKTHKe

1.IlepBuunast 06paboTKa CTATUCTUYECKUX JAHHBIX.
2 I'padpugeckoe UX IpeACTaBICHUE.

3.HaxoxaeHue cpeJHuX XapaKTepUCTUK, HAOII0JaeMbIX JJAaHHBIX 4
4.IlpakTuyeckoe 3aHATHE
Tema 13.7 Coneprxkanne yueOHOT0 MaTepuasia
Pemenune 3aj1a4. | DneMeHThl KoMOMHaTOpuKu. CoObITHE, BEpPOSTHOCTb COObITHA. CloXeHue Hu
DNEMEHTHI YMHOKEHHE BEPOATHOCTEH
KOMOMHaTOPHKH, KonTponbnas padota 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pa3znen 14. YpaBHenus n 28
HEepPaBeHCTBa
Tema 14.1 Copep:xanue yueOHOro MaTepuana
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPABEHCTB. | pABHOCWJIBHBIX TME€PEXO0Jax B YpaBHEHUSX U HepaBeHCcTBax. OOmMe MeToJbI
OOmpe MeTobI pEEHNsT | pellieHusT YPaBHEHHI: MEpeXxoj OT paBeHCTBA (YHKIMI K PaBEHCTBY apryMEHTOB 4
JUISL MOHOTOHHBIX (DYHKLHH, METOJT pa3joKEHUsI Ha MHOXKUTEJIH, METOJ BBEICHUS
HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TpaduIeCcKUil METO
KoMOUHHUPOBaHHOE 3aHSTHE OK-01, OK-02,
Tema 14.2 Coneprxanue yueOHOro MaTepuaa OK-03, OK-04,
I'paduueckuit MeToa | O6mue MEeTOobl pelIeHHs] HEPaBeHCTB: MePeXo OT CPaBHEHUS 3HAYeHHH (YHKIUI OK-05, OK-09
pereHus YPaBHEHMH, | K CpPaBHEHWIO 3HAYCHWH apryMEHTOB [UII MOHOTOHHBIX ()YHKIHH, METOJ
HEPaBEHCTB MHTEPBaJIOB, (pyHKUIMOHANBHO-Tpaduueckuil meto. ['paduyeckuit MeToa peueHus
YpPaBHEHU U HEPABEHCTB 4
KomOunupoBaHHoe 3aHATHE
Tema 14.3 Coneprxanue yueOHOro MaTepuasa
VYpaBHenus u HepaBeHCTBa | OmpenerieHue MoAynsa. PackpeiTe Moayns 1o onpeaeneHuro. [Ipocteiimme
C MOAyJIEM YpaBHEHMsI U HEpaBeHCTBa ¢ MoAyineM. [IpuMeHeHre paBHOCHIIBHBIX IEPEXO/I0B B
OIIpEJICJIEHHBIX TUIIAX YPABHEHUH U HEPABEHCTB C MOJYJIEM 4
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KomOunupoBanHoe 3aHsTHE
Tema 14.4 Copepxanne yaeOHOTo MaTepuana
YpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpom. [Ipocreiinme ypaBHEHNs U HEPABEHCTBA C MAPAMETPOM
C mapameTpaMu Komb6unupoBanHoe 3ansrue 6
Tewma 14.5 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coleprkaHue (copep:xanue
CocraBiieHHE U pEUICHUE | MPUKJIATHOTO MOIYJIsS)
npoecCHOHANBHBIX 3a/1au | PerreHne TeKCTOBBIX 3324 NPO()ECCHOHATBHOTO COCPIKAHMUS
C TIOMOIIIbIO YPaBHEHUM [TpakTuveckue 3aHATHS 8
Tema 14.6 Copep:xanue yueOHOTo MaTepuana
Pemenue 3a1a4. | O0mire MEeToAbl pellleHusl YpaBHEHUN. YpaBHEHHs] U HEPABEHCTBA C MOIYJIEM U C
VYpaBHEHMS U HEPABEHCTBA | IapaMeTpaMHu

[IpakTHueckoe 3aHsATHE 2
IIpome:xxyTounasi arrecranusi (JK3aMeH) 8
Bcero: | 340

Ilo kadicooti meme onucvigaemcs cooepaicanue yuebHo20 mamepuand (8 OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUS HEOOXOOUMBIX 1aDOPAMOPHBIX, NPAKMUYECKUX U UHBIX
sausmuil. Obvem wacos onpedeisiemcs no Kaxcoou nosuyuu cmoaoya 3.
*[IpogheccuonanbHO-0pUEeHMUPOBAHHOE COOEPHCAHUE MOdCEem Dblmb pacnpedesleHo No pazoenam (memam) Ui CKOHYeHmpupoeano & pasoeie llpuxkiadnot mooyib
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3. YcJi0BuUS peajiu3aliu NporpaMmsl 001eodpa3oBare/ibHONH yueOHOi
AUCUMIIUHBI

3.1. TpeboBanuss K MHHHMAJIbHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecne4eHn 10
Peanuzarus mporpaMmbl JUCIHUILTAHBI TPEOYeT HAMHUIWS y4eOHOTO KaOMHETa
MaTEMaTHKH.
O6opynoBanne yueOHOTO KaOUHETA:
- TOCAIOYHBIE MECTa IO KOJIMYECTBY 00YJarOIINXCS;
- pabodee MeCTo IMperoIaBaTelIs;
- KOMIUJICKT Y4eOHO-HArJISITHBIX TTOCOOMIA;
- KOMITJICKT 3JICKTPOHHBIX BUICOMATEPHAJIOB;
TexHUYecKue cpeacTBa OOyICHHS:
- IePCOHAIBHBINA KOMITBIOTED C JIMIIEH3HOHHBIM IMPOTrPAMMHBIM 00€CIICUCHUEM;
- IPOEKTOP C DKPAHOM.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

IleyaTHble W JJIEKTPOHHbIE W3IAHUS, PEKOMEHIOBAaHHbIE A
HCIOJB30BAHMSA NPM  peaju3anvu  o0meodOpa3oBaTeIbHON  y4eOHOH
AUCHUNIIHHBI:

OcCHOBHbIE HCTOYHUKH

DJIEKTPOHHBbIE PecypChl

1. boeomonos, H. B. MatemaTuka : yaeOHUK JIJIsi CPeIHETO MPOoheCCUOHATBLHOTO
oOpazoBanus / H. B. boromonos, I1. M. Camoitnenko. — 5-e u3f., nepepad. u
non. — Mockga : I3gatensctBo Opaiit, 2022. — 401 ¢. —
(ITpodheccnonansroe oopazoanue). — ISBN 978-5-534-07878-7. — URL :
https://urait.ru/bcode/511565

2. Ilonos, A. M. Marematuka jyist 5KOHOMUCTOB. B 2 4. YacTp 2 : yueOHUK 1
MPaKTUKYM JUIsl cpeiHero npodeccuonanbHoro oopazosanus / A. M. [lonos,
B. H. CoTaukoB. — 2-¢ u31., nepepad. u gon. — Mocksa : U3gaTenscTBo
FOpaiit, 2022. — 295 c. — (IIpodeccuonansuoe oopazoranue). — ISBN 978-5-
534-09458-9. — URL : https://urait.ru/bcode/517294

3. Kpemep, H. I1I. Marematuka Jjist KOJUIEJKEH : yueOHOE mocoOue Jjisi CpeTHero
npodeccuonanbHoro oopazopanus / H. I1I. Kpemep, O. I'. KoncrantuHoBa,

M. H. ®puaman ; non pemaximeit H. 1. Kpemepa. — 12-e u3a., nepepad. u
non. — Mocksa : U3znatensctBo FOpaiit, 2022. — 408 c. —
(ITpodeccuonansuoe odbpazoBanue). — ISBN 978-5-534-17852-4. — URL :
https://urait.ru/bcode/536272
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4. MatemaTHKa : Y4eOHHUK JIJIS CpEAHEro MpodeccroHalbHOro 00pa3oBaHus /
O. B. Tartapuukos [u Ap.] ; nox odieit penakiueit O. B. TarapaukoBa. —
Mocksa : U3garensctBo FOpaiit, 2022. — 450 ¢. — (IIpodeccronansroe
obpazopanue). — ISBN 978-5-9916-6372-4. — URL :
https://urait.ru/bcode/512206

5. Maremaruka. [Ipaktukym : yaeOHOE mocoOue AJist CpeTHEro
npodeccuonansaoro obpazoBanums / O. B. Tarapuukos [u ap.] ; mox obmein
penakuueit O. B. TarapunkoBa. — Mocksa : M3narensctBo FOpaiit, 2022, —
285 c. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-534-03146-1. —
URL : https://urait.ru/bcode/512207

6. llunaues, B. C. MaTtemaTuka : yueOHUK U MPAKTUKYM JIJIsi CPETHETO
npodeccuoHanbHoro oopazosanus / B. C. [llunayes ; noa penaxkuueit
A. H. TuxonoBa. — 8-e uzn., mepepad. u qon. — Mocksa : M3matenscTBo
FOpaiit, 2022. — 447 c. — (IlpodeccuonanbHoe oopazoanue). — ISBN 978-5-
534-13405-6. — URL : https://urait.ru/bcode/511549

7. Illesanouna, O. . MatemaTuka B SKOHOMHKE : ydeOHOE TIOCOOHE JIJIsl CPEIHETO
npodeccronanbHoro oopaszopanus / O. S. llleBanauHaa. — Mockaa :
NznarensctBo FOpaiit, 2022. — 194 ¢. — (IlpodeccnonanpHoe
oOpazoBanue). — ISBN 978-5-534-04877-3. — URL :
https://urait.ru/bcode/514716

8. boecomonos, H. B. Matemartuka. 3a1aun ¢ pelieHUsIMU : y9eOHOE mocooue it
cpeaHero npodeccuonanbHoro odpazopanus / H. B. boromonos. — 2-¢ u3j.,
uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2022. — 755 ¢. —
(ITpodbeccuonansuoe oopazoanue). — ISBN 978-5-534-16211-0. — URL :
https://urait.ru/bcode/530620

9. Kpacc, M. C. Marematuka B S5kKoHOMHKE. ba3oBbIii Kypc : yueOHUK AJis
cpeanero npodeccruonanbHoro odpaszopanus / M. C. Kpacc. — 2-e uza., ucnp. u
non. — Mockga : U3gatensctBo Opaiit, 2022. — 471 ¢c. —
(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-9916-9134-5. — URL :
https://urait.ru/bcode/507471

10.7'ucun, B. b. Marematuka. [IpakTukym : yueOHOe TocoOue Jis CPpeTHEro
npodeccrnonanbHoro oopazopanus / B. b. I'mcun, H. I1I. Kpemep. — Mockaa :
N3natensctBo KOpaiit, 2022. — 202 c. — (ITpodeccuonanbHoe
obpazopanue). — ISBN 978-5-9916-8846-8. — URL :
https://urait.ru/bcode/513616

11.Kyuep, T. I1. Matematuka. TecTsl : yaeOHOE mocoOue JjIsi CPEAHETO
npodeccuonansuoro odpaszosanus / T. I1. Kydyep. — 2-e uza., ucmp. u gomn. —
Mockga : U3gatensctBo FOpaiit, 2022. — 541 c. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-10555-1. — URL :
https://urait.ru/bcode/537754
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12.Beumomos, E. M. MaTeMartuka: JJOTHKa, TEOPUS MHOKECTB U KOMOMHATOPHUKA '
yaeOHOe TToCoOHe ISl CpeHETo MpodeccHoHAIBHOTO 00pa3oBaHus /
E. M. Beuromos, JI. B. [llupokoB. — 2-¢ u3a. — Mocksa : 3gaTeascTBo
FOpaiit, 2022. — 233 c. — (IlpodeccuonanbHoe oobpazoanue). — ISBN 978-5-
534-15824-3. — URL : https://urait.ru/bcode/509828

13.hozcomonos, H. B. MaremaTtuka. Anredpa u Hauasia aHaiau3a. ba3oBblil ypoBEHb:
10—11 xmacchl : y9eOHUK T cpeIHero oomero oopasopanus /
H. B. boromosnoB. — Mocksa : U3narensctBo FOpaiit, 2022. — 241 c. —
(ObeobpazoBarenbubiit 1uKi). — ISBN 978-5-534-16084-0. — URL :
https://urait.ru/bcode/530391

14.boeomonos, H. B. Matematuka. YriyoseHHbiit ypoBeHb. 10—11 kacch :
y4eOHUK J1s1 cpeHero obuiero oopaszoBanus / H. B. boromoios,
I[1. U. Camoiinenko. — 5-e uza., nepepad. u non. — Mocksa : 3gaTenscTBo
FOpaiit, 2022. — 398 c. — (O06meobpazoBarenbubli 1uKi). — ISBN 978-5-
534-16224-0. — URL : https://urait.ru/bcode/530642
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2. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB 0CBOEHUS 00111e00pa3oBaTeIbHOI

YueOHOM JUCHMILUTHHBI

KOHTpOJ’IbI/I OL€EHKA PACKPLIBAIOTCA 4YCPE3 JUCHHUIINIMHAPHBIC PE3YJbTAThI,
YCBOCHHBIC 3HAHUA U HpHO6peTeHHBI€ CTyACHTaMN YMCHHA, HAIIPABJICHHBIC Ha

dbopmupoBaHre 00MUX ¥ MPOHEeCCHOHATBHBIX KOMITETESHITUN.

Oo6masi/mpogeccuoHanbHASA Pa3zpgen/Tema THun oeHoOYHBIX
KOMIIeTE€HIUSA MepOnpUsITHS

OK 01. Beibupats criocoos! P1,Temal.1,1.2,1.3 H-o/cz, 1.4,1.5, | TecrupoBanue
pelleHus 3a1a9 1.6 YcTHBIN onpoc
po(eCCHOHANBLHOM P2, Tembi 2.1,2.2,2.3,2.4,2.5 II-0/¢, | Maremarnueckuii
ACTTEIBHOCTH 123'2, Temsr 3.1,3.2, 3.3 T-o/c, 3.4 JICTATT
TpUMCHHTCILHO P4, Temsi 4.1,4.2, 4.3, 4.4, 4.5, 4.6, | VIHAMBUIyaTbHA:
K pa3JIMYHBIM KOHTEKCTaM 4.7 Tl-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS

P 5, Temsr 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3,6.4,6.5, 6.6, IIpencraBnenne

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

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

HPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15, 7.16, 7.17 paboT

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Sammra

P9, Temsr 9.1,9.2,9.3,9.4,9.5 HHTHBHIYTBHEIX

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

P11, Temsr 11.1,11.2, 11.3 TI-0/c,

114, 11.5, 11.6 TT-o/c, 11.7 Kourponwnas pabora

P 12, Temsi 12.1,12.2,12.3,12.4 Brmonere

P 13, Temsr 13.1,13.2, 13.3, 13.4, IK3AMCHAIMOHHDIX

13.5 T-o/c, 13.6 3a7iaHmH

P 14, Temnr 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 02. Ucmomp30BaTh P 1, Temal.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue
COBPEMEHHBIE CPENICTBA 1.6 YcrHbIi onpoc
MIOWCKa, aHAJIN3a U P2, Tempr 2.1,2.2,2.3,2.4,2.5I-0/¢, | Maremarmaeckuii
HHTCPTIpETatiti 12>2 Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 JKCTAHT
HHpopMALIH, 1 P4 Towbi 41,42, 43,44,45, 46, | VHAHBHAyaIbHAs
UH(POPMAIIMOHHBIC 4.7TI-0/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSITeIbHAS
TEXHOJIOTHH JIJIst P 5, Temsr 5.1, 5.2 pabota
BBITTOJIHEHMSA 33,124 P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
po(hecCHOHATTLHOM 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB
JEATENLHOCTH P7, Temp1 7.1,7.2,7.3,7.4,7.5,7.6, | npakrudeckux pabor

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

3anmTa TBOPYECKHUX
pabort

2[Ipogheccuonanvroe-opueHmuposanioe cooepicanue




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

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

3ammura
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTponbHas padoTa

Brimonnenue
P12, Temsr 12.1,12.2, 12.3,12.4 K3aMEHALMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, .
3aIaHUI
13.5I1-0/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 03. ITimtanupoBats 1 P1,Temal.l, 1.2, 1.3 1I-0/c, 1.4, 1.5, | TecrupoBanue
peann3oBhEIBaTH coocTBeHHOE | 1.6 YCTHBIN onpoc
po(ecCHOHANBHOE U 12) (25’ Tembr 2.1,2.2,2.3,2.4, 2.5 T1-0/¢, | Maremaruueckuii
PHHHOGTHOE PASBHTHE, P 3, Tewmsi 3.1, 3.2, 3.3 [T-o/c, 3.4 JICTATT
TpEANPUHUMATCIIBCKYIO P4, Tembr 4.1,4.2,4.3,4.4,4.5,4.6 HHpuBnyansaas
JICATEILHOCTD B 4.7 1-0/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITEIIbHAS
npodeccuoHalibHOM cepe, PS5, Temnr 5.1,5.2 paboTta
HCIIOJIB30BaTh 3HAHUS 110 P 6, Temrl 6.1,6.2,6.3,6.4,6.5, 6.6, IIpencraBnenne
(UHAHCOBOW TPAMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ysIbTaToB

Pa3INYHbIX )KU3HCHHBIX
CUTyalusx

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

IPAKTHYECKHUX padoT
3ammuTa TBOPYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTponbHas pabota

P 12, Temni 12.1, 122, 12.3, 12.4 Brmonwenye
P13, Tems 13.1,13.2,13.3, 134, JHCAMCHATIHOHHBIX
13.5 IT-o/c, 13.6 3alaHnu
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
OK 04. DddexTuBHO P1,Temal.l,1.2,131II-0/c, 1.4,1.5, | TecrupoBauue
B3aMMOJICHCTBOBATh U 1.6 YcrHbIM onpoc
paboTaTh B KOJUIEKTUBE U 12) é’ Tempr2.1,2.2,2.3,2.4, 2.5 II-0/¢, | Maremaruueckuii
FOMARAS P 3, Tewmsi 3.1, 3.2, 3.3 [T-o/c, 3.4 JHCTanT
P4, Temsi 4.1,4.2,4.3,4.4,45, 4.6, | VnausuiyanbHas
4.7 1-0/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA
P 5, Temsb 5.1, 5.2 pabora
P 6, Temrl 6.1,6.2,6.3,64,6.5, 6.6, [IpencraBnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToB

P7 Temu1 7.1,72,73,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPAKTUYECKUX padoT
3amuTa TBOPUECKHUX
pabort

3amura
WHIUBUTYJTbHBIX
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P11, Temsr 11.1, 11.2, 11.3 TT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

IPOEKTOB
KonTponbnas padora

P12, Temsr 12.1,12.2,12.3,12.4 Baimonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 5K3aMEHAIMOHHBIX

13.5 IT-o/c, 13.6 3a7aHmi

P 14, Temnl 14.1, 14.2, 14.3, 14 .4,

14.5I1-o/c, 14.6
OK 05. OcyiecTBasTh P1,Temal.l, 1.2, 1.311-0/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U TUCBMEHHYIO 1.6 VYerHbl onpoc
KOMMYHHKAIIHIO Ha P2, Temsr 2.1,2.2,2.3,2.4, 2.5 1-0/C, | MaremaTiaeckuii
TrOCY/IapCTBEHHOM SI3BIKE }2)29 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 JUKTaHT
Poccniickoit denepanuu ¢ P4 Temsi4.1,42,43,44,45,4.6, NunuBunyanbHas
y4eToM 0coOeHHOCTe! 4.7 11-0/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITEIIbHAS
COIMAIBHOTO U KyJIbTypHOrOo | P 5, Tems! 5.1, 5.2 paborta
KOHTEKCTA P1,Tema 1.1, 1.2, 1.3 [1-0/c, 1.4, 1.5, | TlpencraBienue

1.6 pe3ysbTaToB

12) é, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, NPAKTHYECKHX paboT

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

3anura TBOPYECKUX
pabor

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTponbHas pabota
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJaHuM
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OK 09. ITonb3oBaThCst
npodecCHOHATBLHOM
JIOKYMEHTaluen Ha
rOCYJapCTBEHHOM H

HHOCTPAHHOM A3bIKaX.

P1,Temal.1,1.2, 1.311-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Tems1 4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6

TectupoBanue
VYeTHBII onpoc
MaremaTnueckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITeNIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
WHIUBUIYaJIbHBIX
POEKTOB
KonTponbnas pabora
Brinosinenue
9K3aMEHAaIIMOHHBIX
3aJaHui
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