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1. OBIIASI XAPAKTEPUCTHKA PABOYE ITPOTPAMMEI
OBIIEOBPA3OBATEJIBHOW JUCIHUAILIAHBI «OY In.12 Maremaruxa»

1.1. MecTO TMCUMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI:

VYuebnas nucuunanaa OY/{n.12 MartemaTuka sBiseTcst nporibHON y4eOHOH AU CIUITITMHON
0011e00pa3oBaTeIbHOrO IUKIa 00pazoBaTenbHON mporpammel B cootBercTBUU ¢ PI'OC CIIO u ®I'OC
COO mno cnenuansHoctu 26. 02. 03 CynoBo:xaeHue.

1.2. lleqb ¥ IUIAHUPYEMbIe Pe3yJIbTATHI 0CBOEHUSI IMCIHIJIHHBI:
1.2.1. Heab 001meo6pa3oBaTeibHOM AU CHUIIIMHBI

Conepxxanue

I pOrpaMMbI

001eo0pa3oBaTeIbHON

qucuumael - OY/n.12  MaremaTtuka

HAIpPaBIICHO HA JOCTH)KEHHE PE3yJIbTATOB €€ U3y4deHHs B coOTBeTCTBUU ¢ TpeboBanusmMu ®I'OC COO c
yaetoM npodeccruonansaoi HanpasiaeHHocTH PI'OC CIIO.

1.2.2. [l1anupyemblie pe3yJabTaThl 0CBOEHHS 00111€00Pa30BaTeJIbHOM JUCHUIIJIMHBI B COOTBETCTBHU
¢ ®I'OC CIIO u Ha ocaoBe ®I'OC COO
Oco6oe 3HaueHue qucuuiumHa umeet npu popmupoBanuu OK u [TK

O01mme KoMIeTeHI N

IInannpyemble pe3yabTaThbl 00y4eHUs!

O6mue!

JuCHMILIHHAPHbIE?

OK 01 BeiOupatsb
CIOCOOBI pelieHus
Bamaq
po¢eccroHaIbHON
e TeITbHOCTH
PUMEHUTEITBHO

K pa3JIMYHBIM
KOHTEKCTaM

- TOTOBHOCTB K TPYAY, OCO3HAHUE
[IEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTh K aKTUBHOMN
NesITEIbHOCTH TEXHOJIOTUYECKOM U
COLIMAJIBHON HalpaBJIE€HHOCTH,
CIIOCOOHOCTh HHUIIUUPOBATH,
[JIAHUPOBATh U CAMOCTOSITEIILHO
BBITTOJTHATH TAKYIO 1€ TEIIbHOCTD;

- THTEPEC K Pa3IMYHbIM chepam
[pohecCHOHAIbHON e TENIbHOCTH,
OBnazieHue YHUBEPCATbHBIMU
yaeOHBIMU TIO3HABATEIbHBIMU
IEHCTBUSIMU:

a) 6a30BbBIC JIOTUYECKHUE JCHCTBUS:
- CAMOCTOSITEJIbHO (POPMYJIUPOBATH
1 aKTyaJIM3UpOBaTh IpodiiemMy,
[paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIL[ECTBEHHbIN
[pU3HAK WM OCHOBAHUS JJIs
CpaBHEHUS, KJacch (pUKaIuu U
000011IeHNS;

- OIIPCACIATh HCIN ACATCIbHOCTH,

-BJIaJIETh METOJIaMU J10Ka3aTeJIbCTB,
JITOPUTMAMHU PELICHUs 3a/1a4; YMEHHE
(opMyIHMpPOBATH ONPEACICHHS, aKCHOMBI U
TEOPEMBI, TPUMECHSTh UX, TPOBOIHTH
N0Ka3aTesIbHbIe PacCyk/ICHUS B X0O7e
peleHus 3a/1a4;

- YMETh ONEPUPOBATH MMOHATUSMH: CTCIICHb
qrciIa, JIorapu(M 4Kcia; yMEHUE BHIIOIHSTh
BBIYMCIICHUE 3HAUEHUI 1 TpeoOpa3oBaHus
BBIPAXKCHUI CO CTETICHSMU U JIOTapr(pMaMH,
npeoOpa3oBaHus JpOOHO-palliOHATIBHBIX
BBIPAJKECHUN;

- YMETh ONEPUPOBATH MOHATUSIMH:
palroHaNIBHEIE, UPPALlMOHATLHEIE,
MOKa3aTebHbIE, CTCIICHHBIE,
norapuMuIecKre, TPUTOHOMETPUIECKU e
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI,

- YMETh ONEPUPOBATH MOHATUSAMHE: (PYHKITHS,
HenpepbiBHAS (DYHKIUS, IIPOU3BOIHAS,
MepBoOOpa3Hasi, OmpeneeHHbIN HHTEerpa,
YMETb HaXOJUTh IPOU3BOIHBIC
HIIEMEHTAPHBIX (DYHKITUH, HCTIONb3YS

CIIPaBOYHLIC MaTCpHaAJIbl; HCCIICIOBATH B




3ajaBaTh MapameTpbl U KPUTEPUHU
X JIOCTYIKCHUS

- BBISIBJIATh 3aKOHOMEPHOCTH U
[MPOTUBOPEYHS B
[paccMaTpUBAEMBbIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBHI B
NIesITeJIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB 1EIISIM,
OIICHUBATh PUCKHU MMOCIIECICTBUI
eI TeIIbHOCTH,

- pa3BUBATh KPEATUBHOE
MBIIIJICHHE TIPH PEIICHUN
PKU3HEHHBIX MPO0OJIeM

0) 6a30BbIE HCCIIEIOBATEIHCKUE
TeicTBUS:

- BJIaJICTh HAaBBIKAMU Y4€OHO-
ICCJIE0BATENBCKOM U MTPOEKTHON
IIesITeNIbHOCTH, HaBBIKaMM
paszpenieHus mpoodem;

- BBISIBJIATh IPUUUHHO-
CJICJICTBEHHBIC CBSA3U U
AKTyaJIM3UPOBATh 3a7a4y,
BBIJIBUT'aTh TUIIOTE3Y €€ PEIICHU,
HaXOUTh aPTYMEHTHI JIJIs
TOKa3aTeIbCTBA CBOMX
YTBEpXKIEHUI, 3a]1aBaTh
MapamMeTpbl U KPUTEPHUH PEIICHUS;
- AHAIU3UPOBATH MOJYYECHHbBIE B

X0 € pCIICHUA 3aa491 PC3YJIbTAThI,

KPUTHYECKU OIICHUBATh UX
IT0OCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

-- YMETh IIEPCHOCUTD 3HAHUS B
[M03HABATENILHYIO U TPAKTUYECKYIO
00JIACTH KH3HEACATCIbHOCTH;

- YMETb UHTEIPUPOBAThH 3HAHUS U3
[pa3HBIX MPEAMETHBIX 00JIaCTEH;

- BLIIBUT'AaTh HOBBIE HJIEH,
[pearaTh OpuruHaIbHBIC
[MOIXO/IbI M PEIICHUS;

1 CIIOCOOHOCTH MX MCIIOJb30BaHU
B II03HABATCILHON U COI[HAIBHOMN
[TPaKTUKE

pocTeiuX ciaydasx pyHKIUN Ha
MOHOTOHHOCTb, HAXOJIUTh HauOOJIbIINE U
HaVMEHbIIM e 3HaUeHUs (PYHKIUHA; CTPOUTH
rpaMKi MHOTOYIEHOB C UCIIOJIb30BAHUEM
anrnapara MaTeMaTH4eCcKOro aHajn3a;
[IPUMEHSATH IIPOU3BOHYIO IPU PEIICHUN
3ajjay Ha JBM)KEHUE; PelIaTh IPAKTUKO-
OpHEHTHPOBAHHBIC 337141 Ha HAaHOOJIbIINE U
HAauMEHbIIIM € 3HAUECHNUsI, HA HAXOXKCHHE
MyTH, CKOPOCTU U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHITUSIMHU:
panroHanbHas QyHKIHMS, TOKa3aTeIbHas
¢byHKuMs, creneHHas QyHKIus,
norapudmMuyeckas ¢yHKIu,
TpPUrOHOMETpUYecKre QyHKIHUU, 00paTHbIE
(byHKIMM; YMEHHUE CTPOUTh rpaduku
M3y4eHHBIX (YHKIMH, UCIIOIb30BaTh
rpaUKH IIPU U3y4EHUH MTPOLIECCOB U
3aBUCUMOCTEH, P PEeIIeHUH 3ajay 13
PyruX y4eOHBIX MPEIMETOB U 3a/1a4 U3
peabHOM KU3HU; BBIpaXxaTh (opMyIaMu
3aBUCHUMOCTH MEX1Y BEIUYUHAMU;

- YMETb peliaTh TEKCTOBBIE 3aaUl Pa3HbIX
TUIIOB (B TOM YHCJIE€ Ha MPOLIEHTHI, O U
JacTu, Ha JBUXKEHHE, paboTy, CTOUMOCTb
TOBApPOB M YCIIYT, HAJOTH, 3aJJa4H U3
00J1acTH ynpaBieHUs JTUYHBIMU U
ceMeHHBIMHU (PUHAHCAMU); COCTaBIIATh
BBIPAXKCHUS, YPaBHEHHUS, HEPABEHCTBA U U X
CHCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIEI0BATh
[OJTy4YEeHHOE PellleHUe U OIlCHUBATh
[PaBI0NOA00HOCTh PE3YIHTATOB;

- YMETh ONEPUPOBATh MOHATUSIMU: CpEIHEE
apumMeTnueckoe, MearaHa, HauboJbLIee U
HauMeEHbIlIee 3HAaUEeHUs, pa3Max, AUCIIepcHs,
CTaHJ]APTHOE OTKJIOHEHUE YHCIOBOIO
Ha0opa; yMeTh U3BIIEKATh,
WHTEPIPETUPOBATh UH(POpMaLIKIO,
[peJCTaBICHHYIO B Ta0IMLIaX, HA
nuarpammax, rpaukax, OTpaxaronryro
CBOMCTBA peasibHBIX MPOLIECCOB U SIBJICHUN;
[PEACTaBIATh HH(OPMALIHUIO C TOMOLIbIO
Ta0JIUII U TUArpaMM; UCCIICI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIIE C
[PUMEHEHUEM TpapruecKiX METO0B U
HIIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHITUSIMHU:




CIIyYaiHBIA OIBIT U CIy4allHOE COOBITHE,
BEPOSTHOCTD CIYYaifHOTO COOBITUS; YMEHUE
BBIYUCIISATh BEPOSATHOCTh C MCIIOJIb30BAHUEM
rpadu4ecKiX METOI0B; MPUMEHSITh
(bOpMYITBI CITOXKEHUS U YMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U
(dbopMyIBI IPH PEIICHUN 33]a4; OLICHUBATh
BEPOSTHOCTH PEallbHBIX COOBITUH;
3HAKOMCTBO CO CIy4yalHBIMU BETUUMHAMU;
YMEHUE TTPUBOJIUTH MPUMEPHI POSBICHUS
3aKOHa OOJBIINX YUCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SBICHUSX;

- YMETb OTIEpUPOBAThH MOHITHUSIMU: TOYKA,
MpsiMasi, II0CKOCTh, IPOCTPAHCTBO,
IBYI'paHHBIN YT OJI, CKPELUBAIOIINECS
[psIMbIE, TApAIIEILHOCTh U
[EPIICHIUKYJIIPHOCTb MPSIMBIX U
[JIOCKOCTEH, yroa MeXAy MPSIMbIMH, YTOJI
MEXAY IPSAMOM U IJIOCKOCTBIO, YTOJ MEXIY
[JIOCKOCTSIMH, PACCTOSTHUE OT TOUKHU J0
[JIOCKOCTHU, PACCTOSHUE MEXKY NPSIMBbIMU,
[paccTosTHUE MEXAY IJIOCKOCTSIMH; YMEHUE
MCTIOJIb30BaTh NPU PELICHUH 3a/1a4
M3ydeHHbIE (PaKTbl U TEOPEMBI
[JIAaHUMETPUU; YMEHHE OLICHUBATh pa3Mephbl
00BEKTOB OKPY>KAIOIIETO MUPA;

- YMETh ONEPUPOBATH TOHITHSIMHU:
MHOTOTPaHHUK, CE4€HHE MHOTOT paHHUKA,
KyO, mapajuieNenurnes, Npu3Ma, mupaMmuia,
¢urypa u NoBepXHOCTh BpAIEHUS, LIUIHH]IP,
KOHYC, map, cepa, ceaeHust GUrypsl
BpallleHus, JIOCKOCTh, Kacaroulasics cepsl,
LUJIMHAPA, KOHYCA, IJI0IIA/lb TOBEPXHOCTU
[paMubl, TPU3MBbI, KOHYCa, UIUHIPA,
1011316 cepbl, 00beM Kyoa,
[PSIMOYTOJILHOT'O MapaieNenumena,
MUpPaMUIbl, TPU3MBI, [IIJIMH]PA, KOHYCA,
[apa; yMeHue u300pakaTh MHOT OTPAaHHUKH
1 IOBEPXHOCTH BpAIIEHUS, UX CEUEHUSI OT
PYKH, C TOMOIIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB;
YMEHHE PacllO3HAaBATh CUMMETPUIO B
[POCTPAaHCTBE; yMEHHE PAacIIO3HABATh
MpaBUIILHBIC MHOT'OTPAHHUKH;

- YMETh ONEPUPOBATH TOHITHUSIMU: TBHIKCHUEC
B IIPOCTPAHCTBE, MOA00HBIE GUTYPHI B

IIPOCTPAHCTBEC; UCIIOJIb30BATh OTHOIICHUC




MJI0MIACH TTOBEPXHOCTEH M 00HEMOB
MoJ00HBIX (GUTYP MPU PELICHUH 3a/1a4;

- YMETb BBIUUCIISITh T€OMETPUUECKHE
BEJIMYMHBI (JJIMHA, YTOJI, MJI0IIA/b, 00BEM,
[JI01Ab TOBEPXHOCTH ), UCIIOJb3YS
M3ydeHHbIe (POPMYIIBI I METO/BI;

- YMETh ONEePUPOBATH NOHITHUAMU:

MPsIMOYT OJIbHAS CHCTEMa KOOPAMHAT,
KOOpPJIUHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAISIPHOE TTPOU3BEICHUE, YT OJI
MEXTy BEKTOpaMHU, CyMMa BEKTOPOB,
MPOU3BEICHIE BEKTOpA HA YHUCIIO; HAXOAUTh
C IIOMOIIBIO U3YUYEHHBIX (hopmyT
KOOPJIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSTHUE
MEXAY ABYMSI TOUKAMM;

-yMeTb BBIOMPATh MOIXOASIINN U3YUEHHBIH
METOJ1 JJIsl peLLIeHUs 3a/1a4H, Paclio3HaBaTh
MaTeMaTH4YecKue (GakThl U MaTEMaTHUYECKUE
MOJIETH B IPUPOIHBIX U O0IIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOAUTD
[IPUMEPBI MAaTEMAaTUYECKUX OTKPBITUN
[POCCHICKOM U MUPOBOI MaTEMaTU4YECKOMN
HaYKH.

-YMETh OMEPUPOBATH TOHSATUSIMU:
oIpeJielieHne, akcuoMa, Teopema,
CIIeJICTBUE, CBOMCTBO, MPU3HAK,
TOKA3aTeNbCTBO, PABHOCHIIbHBIC
(bopMyTUPOBKH; YMEHHE GOPMYIHPOBATH
00paTHOE ¥ TPOTHUBOITOJIOKHOE
YTBEP)KICHUE, TPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, HCIIOJIE30BaTh METO/]
MaTeMaTHYECKON MHAYKIIMH; TTPOBOJIUTH
TOKa3aTeJIbHbIE PACCYXKACHUS MPU PELICHUN
3a/1a4, OLIEHUBATh JIOTUYECKYIO
[IPaBUIILHOCTb PACCYXKICHUI;

- YMETh ONEePUPOBATH MOHITHSIMHU:
MHOXXECTBO, ITOJIMHOKECTBO, OTEPALIUN HAJl
MHO)KECTBAMU; YMEHHUE M CII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmapaT JJist
OIMCAaHMsI PEaTbHBIX MPOIIECCOB U SABJICHUM
MpU PELICHUH 3a]1a4, B TOM YU CIIE U3 APYTHUX
Y4eOHBIX TTPEIMETOB;

- YMETh OTIEpPUPOBAThH MOHITHSIMU: Tpad,
CBSI3HBIN I'pad, 1epeBo, LUK, rpad Ha
MJIOCKOCTH; YMEHHUE 3a/1aBaTh U OMKCHIBAThH
rpadpl pa3TUIHBIMU CIIOCOOAMH;
MCIIOJIb30BaTh Tpadbl IPH PEIICHUH 3a]1a4;




- YMETh CBOOOZHO OMEPUPOBATH NOHATUAMMU:
COYETAHUE, IEPECTAHOBKA, YUCIIO
COUETaHMi, YUCII0 MepEeCTaHOBOK; OMHOM
HproTOHa; yMeHNE IPUMEHSTH
KOMOMHATOpPHBIE (PaKThl U PACCYKACHUS JIIS
peleHus 3a1ay;

-yMETb OII€pUPOBATH MOHATUSAMMU:
HaTypaJIbHOE YUCIIO, LIEJI0€ YU CII0, OCTATOK
10 MOJZIYJIIO, pallMOHAIBHOE YHCIIO,
MppaloHaJIbHOE YK CI0, MHOXKECTBA
HATYpaJIbHBIX, I[EJIbIX, PALlMOHAJIBHBIX,
MeCTBUTENBHBIX YHCEN; YMEHHE
MCTIOJIb30BaTh MPU3HAKH ETUMOCTH,
HAaUMEHBIIUN OOIIMN AeNUTeb U
HauMeHbIlee 001ee KpaTHOE, aJrOPUTM
EBKIIMIa IpY pELIEHUH 3a1a4; 3HAKOMCTBO C
Pa3IMYHBIMU TO3ULUOHHBIMU CHUCTEMaMHU
CUUCJICHMUS,

- YMETh CBOOOZHO ONEPUPOBATH MOHATHAMHU:
CTEIIEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb
HATYypaJIbHOM CTENEHU, CTENIEHb C
palOHAIbHBIM [10Ka3aTeNeM, CTENIEHb C
IeICTBUTENLHBIM (BELIECTBEHHBIM )
rokazaTelieM, Jorapugm uucia, CUHYC,
KOCHHYC M TaHI'€HC ITPOU3BOJILHOTO YU CIIA;

- YMETh ONEPUPOBATH MOHITUSIMHU:
TOXKECTBO, TOXKJAECTBEHHOE
peoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHHI U HEpaBEHCTB,
PaBHOCUJIBHOCTH ypaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIE, HPpAllMOHAJIbHbIE,
MoKa3aTellbHbIE, CTEIIEHHbIE,
norapugmMuyeckue, TPUrOHOMETPUYECKU e
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI;
YMEHME pelllaTh ypaBHEHUS, HEpaBEHCTBA U
CHCTEMBI C TOMOIIBIO PA3JIMYHBIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI
C MapaMeTpOM; IPUMEHITh YPaBHEHMUS,
HEpaBEHCTBA, UX CUCTEMBbI JUJISl pELLECHUS
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHBIX 00iacTell HAYKHU U peaibHOM
KU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATH MOHATUIMHU:
rpaduk QyHKIMU, oOpaTHaAs QyHKIUS,
KOMMO3HUIMS QYHKUNHN, TUHEeHAas QyHKIHS,
KBaJpaTUyHask QYHKIIMS, CTEIICHHAS

(GYHKIHMS ¢ ebIM TOoKa3aTeleM,




TpUTOHOMeETpUYecKue QyHKIUU, 0OOpaTHBIE
TpPUTOHOMETpUYecKre QyHKIINH,
Moka3aTelbHas U JorapupmMuieckas
(YHKIIUW; YMEHUE CTPOUTDH I'paduKu
(YHKIUH, BBITIOJHATH PEe00pa3oBaHus
rpaduKoB (yHKIIHIA;

YMEHHUE M CI0JIb30BaTh TpauKu ¢ yHKIIHHA
U1 M3yYCHHUS IPOIIECCOB U 3aBUCHMOCTEH
[pU PELICHUH 3a/1a4 U3 APYTUX YIeOHBIX
MPEZMETOB U U3 PeaibHOM KU3HH, BHIPAXKATh
(bopMynaMu 3aBUCHMOCTH MEKIY
BEIIMYMHAMUY;

YMEHHE CBOOOIHO ONIEPUPOBATH MOHSATUSIMH:
YETHOCTh (PYHKITUH, TEPUOTUIHOCTh
(GbyHKIMH, OTPAaHUYEHHOCTh (QYHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢dbyHkuMK, HanbobIllee 1 HAUMEHbIIee
3HaueHHs (PYHKINU Ha IPOMEXKYTKE; yMEHUE
[IPOBOAUTH HCCIIEAOBaHUE (DYHKIIUU;
YMEHHE M CMOIb30BaTh CBOWCTBA U rpaduKu
(GYHKIUN 1151 pelieHus] ypaBHEHUH,
HEpaBEHCTB U 33Ja4 C MapaMeTpaMu;
1M300paXkaTh HA KOOPAWHATHOM MJIOCKOCTH
MHO>KECTBA PELICHUN yPaBHEHUH,
HEPaBEHCTB U X CHCTEM;

-yMETh CBOOOTHO ONEPUPOBATH MTOHATHIMH:
[10CJIEI0BAaTEIbHOCTh, apr(hMeTHIecKast
[porpeccusi, reoMeTpuuecKkas rmporpeccus,
OEeCKOHEUHO YOBIBaIoOIIas reoMeTpuy ecKas
[porpeccusi; yMeHue 3a1aBaTh
[OCJIEI0BATEIbHOCTH, B TOM YHCIIE C
MOMOIIBIO PEKYPPEHTHBIX (hopmMyIT;

- YMETh ONEPUPOBATH MOHITHSIMHU:
HEeMPEepPBHIBHOCTh (PYHKIIUU, ACUMIITOTHI
rpauka GyHKIUY, IEpBas U BTOpas
Mpon3BOIHAS (DYHKIIMH, T€OMETPHUECKHHA U
(u3nYECKUil CMBICI IPOU3BOIHOM,
nepBooOpa3Hasi, OlpeieIeHHbIN HHTErpall;
YMEHHE HAaXOAUTh ACUMIITOTHI TpaduKa
(YHKIIUH; YMEHHE BBIYUCIISITH IPOU3BOIHBIC
CYMMBI, IPOU3BEICHHS, YaCTHOT'O U
KOMITO3UINH (DYHKIIHIA, HAXOUTh
ypaBHEHHUE KacaTeJbHOM K rpaduKky
byHKIINN;

YMEHHE UCIO0JIb30BaTh IPOMU3BOAHYIO IS
vccIeoBaHus (OYHKIIHMA, TSl HAX 00K I CHHST

HAWJTYyUIICro pCUICHUA B IIPUKIIA/ITHBIX, B TOM




41CIIE COLMAIbHO-DKOHOMUYECKHX U
bu3nuecKux 3aaydax, s OnpeaeseHus
CKOpPOCTHU U YCKOPEHHS; HAXOAUTH IIOIIALU
1 00beMbl (UTyp C TOMOILBIO HHTErpaa;
[IPUBOAUTH IPUMEPHI MATEMAaTUYECKOIO
MOJIEITUPOBAHMS C TOMOLIBIO
nuddepeHnranbHbIX ypaBHEHUH;

- YMETb ONEPUPOBATH MOHITUSIMHU:
KOMIUIEKCHOE YHCJI0, CONPSKEHHBIE
KOMILIEKCHBIE YHCIIa, MOLYJIb U apTyMEHT
KOMILIEKCHOT'O uncia, popma 3anucu
KOMILUIEKCHBIX 4K Cell (TeoMeTpudeckas,
TPUTOHOMETpUYECKas U anredpandeckasi);
YMETb MTPOU3BOJUTH apu(MeTHIEeCKHe
IEMCTBYSI C KOMIIJIEKCHBIMU YHCIIAMY;
[IPUBOAUTH IPUMEPBI HCIIOJIb30BAHMS
KOMIUIEKCHBIX YHCEIL;

- YMETh CBOOOZHO ONEPUPOBATH MOHATHAMHU:
cpenHee apupMeTHIecKoe, MeanaHa,
HanOoJIbIIIee U HAaUMEHbIIIee 3HAaUEeHUs,
pa3max, AMCIEepCHsl, CTAaHIAPTHOE
OTKJIOHEHU € /111 O CAHUS YU CIIOBBIX
TaHHBIX; YMEHUE HCCIIe10BaTh
CTaTUCTUYECKHE JJaHHBIE, B TOM YHCJIE C
[IPUMEHEHUEM IpapruecKiX METOJ0B U
HIIEKTPOHHBIX CPEICTB; Irpadudecku
MCCIIEZIOBATh COBMECTHbBIE HAOIIOACHHUS C
[MOMOIIBIO TUAarpaMM PacCeuBaHUS U
JINHEWHOU pErpeccuu;

- YMETb HaXOJUTh BEPOSTHOCTU COOBITUH C
MCTIOJIb30BaHUEM IpapHuecKuX METOIOB;
MPUMEHSTH J1JIS1 pelIeHus 3aaa4 GOopMYyJIb
CJIOJKEHUS M1 YMHO)KEHUSI BEPOATHOCTEN,
(bopMyIly OJIHOW BEPOSTHOCTH, HOPMYITY
bepHysun, KOMOMHATOPHBIE (PAKTHI U
(opMyJIbl; OLlEHUBATh BEPOSITHOCTH
peasIbHBIX COOBITUI; YMEHUE ONEPUPOBAThH
MOHATUSAMU: ClIydailHasi BeJIMUMHA,
pacnpeneneHrne BEPOSITHOCTEMN,
MaTeMaTUYeCKOe OXKHIaHue, TUCIepCUs U
CTaH/IapTHOE OTKJIOHEHUE CIIy4yalHOU
BEUYUHBL, QYHKIUU pacpeaeeHus U
[JIOTHOCTH PaBHOMEPHOT 0, [TOKA3aTEIbHOTO
1 HOPMAJIbHOTO pacipeeNeHuil; yMeHue
MCII0JIb30BaTh CBOMCTBA N3Y4EHHBIX
pacripeaesieHui 11l petieHus 3a/1a4;

3HAKOMCTBO C IMOHSATHSAMU: 3aKOH OOJIBIITNX
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q1Ccell, METO/Ibl BHIOOPOUYHBIX HCCIEI0BAHUM;
YMEHHUE NPUBOAUTD IPUMEPHI IPOSBICHUS
3aKOHA 0OJIBIIMX YHUCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSIX;

- YMETh CBOOOZHO ONEPUPOBATH MOHATUAMMU:
TOYKa, PSAMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, MJIOCKUIN yToJI, IByTPaHHbIN
YTOJ1, TPEXTPaHHbIN YroJl, epeceKkarolyecs,
MapajuleIbHbIEe U CKPEIMBAIOIIUECS MPSIMBIE,
MapajuIeIbHOCTh U MEePHEHIUKYIIPHOCTh
MPSIMBIX U TIJIOCKOCTEN, YTOJI MEXy
MPSIMBIMH, YTOJI MEXKIY MPSIMOH U
[JIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH;
YMEHHE UCIOJIb30BaTh IPU PEIICHUH 3a/1a4
n3y4eHHbIe (PAKThI U TEOPEMBI
[UIAHUMETPUU; YMEHHUE OLICHUBATh Pa3Mephbl
00BEKTOB B OKPY’KaIOIIEM MUPE; YMEHUE
OIIEPUPOBATh MOHATUAMH: MHOT OTPAHHUK,
CeYeHHE MHOTOTPAaHHUKA, TPaBUIIbHBIN
MHOTOI'paHHHUK, IIPU3Ma, upaMuia, purypa
U [IOBEPXHOCTb BpAILlEHUs], IUJIUHIP, KOHYC,
map, chepa, pa3BepTKa MOBEPXHOCTH,
CeueHMs KOHYca U LIMIMH/PA, apajuieIbHble
OCH WJIM OCHOBAHUIO, CEUYEHUE 11apa,
[JIOCKOCTb, Kacarommasics chepsl, HHUIMHAPA,
KOHYCa; yMEHHUE CTPOUTH CEUEHUE
MHOTOTpaHHHKa, U300paxaTh
MHOTOTPaHHUKH, (PUTYpBI U TOBEPXHOCTH
BpallleHUs], UX CEUYEHUs, B TOM YHCIIE C
[MOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHUE
[PUMEHSTH CBOICTBA T€OMETPHUECKUX
¢buryp, caMmocTosTeNbHO POPMYITHPOBATH
OIpeeNeHNs U3y4aeMbIX (GUTYp, BBIIBUTATh
IUIIOTE3bl O CBOMCTBAaX U MIPU3HAKAX
reoMeTpudeckux (Gpuryp, 000CHOBBIBATh UIIH
OIIPOBEPraTh UX; yMEHHUE POBOJIUTH
KJIaCCU(PUKALUIO QUTYD 1O PA3IUUYHBIM
[IpU3HAKAM, BBIIIOJIHATH HEOOXOAUMbIE
TOTIOJIHUTENbHBIE IOCTPOEHUS;

-yMeTb CBOOOJIHO ONEpUPOBATH MOHATUIMHU:
101aab GUrypsl, 00beM Gurypsl,
BEJIMYMHA YIJIa, PACCTOSIHUE OT TOYKHU 10
[JIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMH,
[paccTosiHUE MEXAY MI0CKOCTSIMHU, IJIONAAb
cdepsl, MI01aAb MOBEPXHOCTU MUPAMHU/IBI,
[pU3MBbI, KOHYCa, LUJIUHApa, 00beM Kyda,

[MPAMOYT OJIbHOI'O IMapaJuICICIIUIIC/IA,
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MU PaMUJIBL, TTPU3MBI, IUIUHAPA, KOHYCA,
[1apa; yMeHue HaXOAUTh OTHOIICHUE
00BEMOB MMOTIOOHBIX UTYD;

- YMETh CBOOOIHO OMEePUPOBATH TOHATUIMU:
IBIDKEHHE, TTapaJlIeIbHBINA TIEPEHOC,
CUMMETpPHS Ha MJIOCKOCTH U B IPOCTPAHCTBE,
[MOBOPOT, ITpeodpa3oBaHue MO 00,
M07100HbIe (PUTYPBI; YMEHHE PACIIO3HABATH
paBHBIC U MTOA00HBIE (GUTYPBI, B TOM YHCIIE B
MPUPOJIe, HCKYCCTBE, apXUTEKTYpe; YMEHHE
MCITOJIb30BaTh I'€OMETPUYECCKAE OTHOLICHUS,
HaXOJUTh T€OMETPHYUCCKUE BEINIHHEI
(MHa, yroJ, MIomaas, 00beM) Mpu
PELICHNH 3a/1a4 U3 IPYTUX y4eOHBIX
MPEIMETOB U U3 PeasIbHOM KU3HU;

- YMETb CBOOOIHO ONEepUPOBATH MOHATUIMU:
MPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOUKH, KOOPIUHATHI
BEKTOPa, CyMMa BEKTOPOB, IIPOM3BECHIE
BEKTOPA HA YKCJIO, PA3JIOKEHHUE BEKTOPa MO
0a3ucy, CKalsipHOE MTPOU3BEICHUE,
BEKTOPHOE ITPOU3BEICHHE, YOI MEXKITY
BEKTOPaMH; YMEHHE M CIOJIb30BATh
BEKTOPHBIN U KOOPIAMHATHBIA METOA JUUIS
PELICHNS TEOMETPUYECKUX 3a7a4 U 33724
PyruX y4eOHBIX MPEIMETOB; OIIEPHPOBATH
MOHATHAMU: MaTpuIia 2x2 u 3X3,
ONPEIETUTENh MaTPHIIB, T€OMETPHYECKHH
CMBICIT OTTPEIEITUTENS;

- YMETh MOJICITMPOBATH PEAJIbHBIC CUTYAIHH
Ha SI3bIKE MATEMAaTHKH; COCTaBJISATh
BBIPAKCHHS, YPAaBHEHHS, HEPABCHCTBA M UX
CHCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIIEI0BATh
[MOCTPOEHHBIE MOJIETIH C UCIOJIb30BAHUEM
ammapara anreOpbl, HHTepPIPEeTUPOBATh
MOJTYYEHHBIN PE3yNIbTaT; CTPOUTD
MaTEMaTHYECKHE MOJIENHU C TOMOIIBIO
TCOMETPUICCKUX TOHITHI U BEJIMYHH,
pemarTh CBA3aHHBIC C HUMH MTPAKTUYECKHE
3a]]aui; COCTABIISITh BEPOSTHOCTHYIO MOJIEITh
W MHTEPIPETUPOBATH MOJTyY CHHBIN
pe3yJbTaT; peniaTh MPUKIAIHBIC 3a1a9H
CpelcTBaMH MaTEMaTHIECKOro aHaAJIN3a, B
TOM YHCJIe COIUAIBHO-IKOHOMHYECKOTO U
(U3HUECKOro XapaKTepa;

- YMEHHUE BHIOUPATH TTOIXOMSIIHIA METO JJIs

PCIICHUS 3a1a4; TIOHUMAaHNUC 3HAYUMOCTH

12




MaTE€MaTUKHU B U3YUEHUH IPUPOIHBIX U
00I11€CTBEHHBIX MTPOIECCOB U SBIICHHUIA;
YMEHHUE paclio3HaBaTh IPOSBICHNUE 3aKOHOB
MaTeMaTUKH B UCKYyCCTBE, YMEHHUE
[IPUBOAUTD PUMEPHI MATEMATHUECKUX
OTKPBITUN POCCUUCKOW U MUPOBOM
MaTeEMaTHYECKON HayKu

OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CPECTBA
MOKCKa, aHAIN3a U
MHTEepIpeTaluu
uHGbOopMaIuu, U
H(GOpMaIIMOHHbIE
TEXHOJIOTUU ISt
BBINOJTHEHUS 3314
poQeccuoHaIbHOI

e TeIbHOCTH

B o0nacTu 1eHHOCTH HAayYHOT'0
[MO3HAHUS:

-copMHUPOBAHHOCTH
MUPOBO33pEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00111€CTBEHHOM MPaKTUKH,
OCHOBaHHOT'O Ha TMAJIOTe KYJIBTYP,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET'0 MECTa B MOJUKYJIBTYPHOM
MUpe;

- COBEpILIEHCTBOBAHUE SI3bIKOBOM U
YUTAaTEIbCKOW KYIbTYPBI KaK
CpEIICTBA B3aUMOJICHCTBUS MEXKIY
UTFOAbMU 1 TTO3HAHUS MUPAa;

- OCO3HAHHE LIEHHOCTH Hay4YHOU
NesITeIbHOCTH, TOTOBHOCTD
OCYILECTBISATH IPOEKTHYIO U
1CCIIEZIOBATEIHCKYIO 1S TENIbHOCTD
MHIMBUIYAIbHO U B TPYIIIIE.
OBnazicHNEe YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEbHBIMU
TEVCTBUSIMH :

B) paboTa ¢ MH(pOpPMAIIHECHA:

- BJIQJICTh HAaBbIKAMH MOy EHHS
H(pOpMaIIUU U3 HICTOYHHKOB
[pa3HBIX TUIIOB, CAMOCTOSITEIBLHO
OCYILIECTBIATH ITOMCK, aHAJIU3,
CHUCTEMAaTH3aLUI0 U
MHTEpIpeTalnio HHpopManuu
pa3IMYHBIX BUAOB U (HOpM
[IpECTaBICHNUS;

- CO3/1aBaTh TEKCThI B Pa3JIMUHbIX
(dopMaTax ¢ yueToM Ha3HAYCHUS
MH(pOpMaIUK U 11e1eBOM

Ay TUTOPUH, BEIOUpast
ONTUMAJIbHYIO (hopMy
[peCTaBICHUS U BU3yaJIU3alllH;

- OLICHUBATh JJOCTOBEPHOCTD,
IIErHTUMHOCTH MH(OpMAIINH, e

- YMETb ONEPUPOBATH MOHITUSIMHU:
panroHanbHas QyHKIUS, TOKa3aTeIbHas
¢byHK1IMs, cTeneHHast QyHKIUs,
norapudmuyeckas GyHKIHS,
TpUTOHOMeETpUYecKkue QyHKIUU, 0OOpaTHBIE
(byHKIMM; YMEHHE CTPOUTH rpaduku
M3y4YEeHHBIX (QYHKIUH, HCIOb30BATh
rpaUKH IIPU U3y4EHUU ITPOLIECCOB U
3aBMCHUMOCTEN, IPU PELIECHUY 3a1a4 U3
NpYrux y4eOHbIX IPEIMETOB U 3a]a4 U3
peabHOM KU3HU; BBIpaXxaTh (hopMyJIaMu
3aBMCHUMOCTH MEXY BEINYUHAMY;

- YMETb ONEPUPOBATH MOHITUIMMU:
TOXKECTBO, TOXKJAECTBEHHOE
peoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTE€MA YpaBHEHUH U HEPAaBEHCTB,
PAaBHOCUJIbHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, palliOHAJIbHBIE, UPPALIMOHAJILHBIE,
MoKa3aTelbHbIE, CTEIIEHHbIE,
nmorapugMuyeckue, TPUrOHOMETPUUECKHE
YpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHHsI, HEPaBEHCTBA U CUCTEMBI
C MOMOIIBIO PA3JIUYHBIX MPUEMOB; pelIaTh
ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C
MapaMeTpoM; MPUMEHATh YpaBHEHHUS,
HEPAaBEHCTBA, X CUCTEMBI JUIS PEILECHUS
MaTeMaTUUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMyHBIX oOsacTell HAYKU U peabHON
PKU3HU;

- YMETb CBOOOJIHO ONEPUPOBATH OHATUIMU:
NBUKEHUE, ITapajlIeNbHbII IepeHoc,
CUMMETPHS Ha MIJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, peoOpa3oBaHue Mo00ws,
Mo00HbIE (PUTYPBI; YMETh PaCcIIO3HABAThH
paBHBIE U 10A00HBIE (GUTYPHI, B TOM YHCJIIE B
[pUpOJIe, UCKYCCTBE, apXUTEKTYPE; YMETh

M CIOJIb30BaTh T€OMETPUYECKIE OTHOIIEHMUS,
HAXOJUTh T€OMETPUUYECKUE BEITUUNHBI
(1mHAa, yrod, miomaas, 00beM) Npu
PELICHNH 33/1a4 U3 JPYTruX y4eOHbIX
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COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-3TUYECKUM HOPMaM;

- ICITOJIb30BaTh CPENICTBA
MH(DOPMAIMOHHBIX H
KOMMYHHKAIIHOHHBIX TEXHOJIOTHii
B pPCIICHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX
OpraHU3aIMOHHBIX 33/1a4 C
coOuroIeHneM TpeOOBaHUM
PPrOHOMUKH, TEXHHUKU
0€30MacHOCTH, TUT'HEHEI,
pecypcocOepekeHH s, TPABOBBIX U
PTHYECKUX HOPM, HOPM
H(OPMAITMOHHOM 0€30IaCHOCTH;
- BJIaJICTh HAaBBIKAMU
[pacrio3HaBaHHMS U 3aIUTHI
nHpopmaruu, HHGOPMaITMOHH Oi
0€30MacHOCTH JINYHOCTH

IIPpCIAMCTOB U U3 peaHbHOﬁ KHN3HU

OK 03 IlnanupoBaTh 1
[pean30BbIBATH
COOCTBEHHOE
npodeccruonanbHOe U
ITMYHOCTHOE Pa3BUTHE,
[TPEA PUHAMATEIHCKYIO
NEesITeILHOCTD B
npodeccruonambHOM
cdepe, UCTOIB30BaATh
BHAHMS 110 PUHAHCOBOM
FPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIUsIX

B obnactu gyxoBHO-
HPaBCTBEHHOT O BOCIIUTAHUS:

-- c(hOpMHPOBAHHOCTD
HPAaBCTBEHHOT'O CO3HAHMS,
PTUYECKOTO ITOBEICHHS;

- ClTOCOOHOCTB OIIEHUBATH
CHTYaIUIO ¥ IIPUHUMATh
OCO3HAaHHBIC PEUICHUS,
OpPHUEHTHPYSICh Ha MOPaJbHO-
HPAaBCTBCHHBIC HOPMBI M IICHHOCTH;
- OCO3HAHKE JJMYHOTO BKJIaa B
[IOCTPOCHUE YCTOUUYUBOTO
Oymymiero;

- OTBETCTBEHHOE OTHOIIICHHE K
CBOUM POIUTEIISIM U (UJTH) APYTHM
YJIEHAM CEeMbBH, CO3/IaHUI0 CEMbU
HA OCHOBE OCO3HAHHOTO MIPUHSTHS
[IECHHOCTEW CEMEWHON KU3HU B
COOTBETCTBHH C TPATUIIHSIMH
HaponoB Poccuu;

OBi1aZicHNE YHUBEPCAIBHBIMU
PETYJISTUBHBIMHE JICH CTBUSIMHU:

a) caMOOpraHu3aIus:

- CAMOCTOSITEIIbHO OCYIIECTBIISATH
[M03HABATENIHLHYIO JESATEIHLHOCTD,
BEISIBJISTH TPOOJIEMBI, CTAaBUTh U
(bopMyIHpPOBaTH COOCTBEHHBIE
3amaun B 00pa3oBaTeNbHOM

eI TeTbHOCTH M KU3HEHHBIX

- YMETh ONEPUPOBATH MOHATUSIMHU:
palMOHaJbHBIC, UPPALMOHATIBHBIE,
MMOKa3aTelIbHbIC, CTCTICHHBIC,

norapu pMuYecKue, TPUTOHOMETPUICCKIE
YpaBHEHUS U HEPABCHCTBA, HX CUCTEMBI;

- YMETh ONEPUPOBATH MTOHITHSIMH:
MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHHKA,
KyO0, mapasuiesenumnesn, Ipru3Ma, mupaMuia,
(GuUrypa U IOBEPXHOCTh BPAILICHHUS, [IAIHHJIP,
KOHYC, map, chepa, cedeHus Gurypsl
BpAIEHHUS, IJIOCKOCTh, KacaroImascs cepsl,
[WIHH]PA, KOHYCAa, TUIOMIAb MTOBEPXHOCTH
[TUPAMHU/IBI, TTPU3MBI, KOHYCa, IUJIUHJIPA,
momanak chepsl, 00beM Kyoa,
MPSIMOYTOJILHOTO TTapalieNieuIesa,
MTUPAMUJIBL, TTPU3MBI, [IJIUHAPA, KOHYCA,
rapa; yMeHue n300pakaTb MHOTOTpaHHUKU
1 TIOBEPXHOCTH BPAIICHUS, UX CCUCHHS OT
PYKH, C TTIOMOIIBIO YEPTEIKHBIX
WHCTPYMCHTOB U 3JICKTPOHHBIX CPEICTB;
YMETh Paclio3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMETh Paclo3HaBaTh
MPAaBUJILHBIC MHOTOTPAHHHKH;

- YMETh ONEPUPOBATH MTOHITHSIMH:
MPSIMOYTOJIbHAS CHCTEMa KOOPINHAT,
KOOP/JIMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKAISIPHOE IIPOU3BEICHUE, YT O
MEXK]Ty BEKTOPaMH, CyMMa BEKTOPOB,
MPOM3BE/ICHIE BEKTOPA HA YUCIIO; HAXOIUTh
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CUTYalMsIX; C MOMOIIBIO U3YYEHHBIX (HOPMYT

- CAMOCTOSITEIbHO COCTaBJISITh KOOpPJMHATHI CEPEIUHBI OTPE3Ka, pacCTOSTHUE
[J1aH peleHus mMpoOIeMBbl ¢ MEXAY ABYMSI TOUKAMH

YU4E€TOM UMEIOILUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH 1
[pe/IOYTEHN;

- 1aBaTh OL[EHKY HOBBIM
CUTYalHsIM;

CIIoco0CTBOBATH (POPMHUPOBAHUIO U
[TPOSIBJIICHHUIO IIIMPOKOH dPYIUIIUHU B
[Pa3HBIX 00JIACTSIX 3HAHUH,
[TOCTOSTHHO TTOBBIIIATH CBON
00pa3oBaTEIbHBINA U KYJIBTYpPHBIN
YPOBCHB;

0) CAMOKOHTPOJIb:

MICTIOTIb30BATh MPUEMBI peQIIeKCHH
U1 OLIGHKH CUTYyalllH, BbIOOpa
BEPHOr'O pELICHUS;

- YMETb OLICHUBATh PUCKU U
CBOEBPEMEHHO MPUHUMATH
[PELIEHMS 10 UX CHUKEHUIO;

B) YMOLIMOHAJILHBIN HHTEJIEKT,
[IpeAnoIararoumn
chOpPMHUPOBAHHOCTh:
BHYTPEHHEN MOTUBALINH,
BKJIFOYAIOLIEW CTPEMIICHUE K
ITOCTHIKEHUIO IIEJI U yCIeXY,
ONTUMH3M, HHUIIUATUBHOCTD,
YMEHHUE I CTBOBATh, UCXOIS U3
CBOMX BO3MOYXHOCTEH;

- DMIIATHUH, BKIIOYAIOIICH
CIIOCOOHOCTH TOHUMATH
SMOLIMOHAJILHOE COCTOSIHUE
IPYTHX, YUUTHIBATh €r0 PU
OCYIIECTBICHIUN KOMMYHUKAIIUH,
CIIOCOOHOCTb K COUYBCTBHIO U
COIEPEKUBAHUIO;

- COI[MAJIbHBIX HABBIKOB,
BKJIFOYAIOLINX CIIOCOOHOCTD
BBHICTPaUBATh OTHOIIICHUS C
IPYTHUMHU JIFOABMH, 3a00TUTHCH,
[TPOSIBJIATH UHTEPEC U pa3peliaTh

KOH(TUKTHI
OK 04 O¢ddexTBHO  [FOTOBHOCTH K CAaMOpPa3BUTHIO, - YMETb ONEPUPOBATh NOHITHUAMMU:
B3aUMOJICHCTBOBATh U [CAMOCTOSITEIIbHOCTH U CIIyYaiHBINA ONBIT U CIIy4allHOE COOBITHE,
paboTaTh B KOJUIEKTUBE [CAMOOIPEACIIEHUIO; BEPOSTHOCTD CIY4ailHOrO COOBITHS; YMETh
1 KOMaHJe -OBJIaJICHNE HaBBIKAMH YU€OHO-  [BBIYUCISITH BEPOSTHOCTH C UCIIOIb30BAHUEM
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ICCIIE0BATENIbCKOM, IPOEKTHOU U
COLIMAaJIbHOM 1€ATEIbHOCTH;
OBJjazseHne yHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU J1€UCTBUAMU:
0) cOBMECTHAas 1€ATEIbHOCTb!

- IOHMMATb U UCIIOJIb30BaTh
[MperMYyIeCTBa KOMaHHON U
MH/IMBUyaTbHOW PabOTHI;

- IPUHUMATB 1€ COBMECTHOMN
e TeIbHOCTH, OPraHNU30BbIBATh U
KOOpJMHUPOBATh JECHCTBUS 11O €€
ITOCTUKEHHUIO: COCTABIIATH IJIAH
TEVCTBUM, PaCPENeNsITh POJH C
[y4€TOM MHEHHUM YYaCTHUKOB
00CyXJaTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPJUHUPOBATh U BBIOIHATH
paboTy B yCIOBUSAX peasbHOIO,
BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO

B3alMOZCH CTBUS;

- OCYILIECTBJIATH TIO3UTUBHOE
CTPaTEru4ecKoe MOBEIECHHE B
[Pa3IMYHBIX CUTYALUsX, IPOSBISATH
TBOPYECTBO U BOOOpaXkeHUe, ObITh
MHUIUATHBHBIM.

OBnazicHNEe YHUBEPCAIbHBIMU
PETYJIATUBHBIMU J1€H CTBUSIMHU:

) IpUHATHE ceOsl U APYTUX JIIOJIEH:
- IPUHUMATh MOTHUBBI M apT'YMEHTBI
IIPYTUX JIFOJ €N IIPU aHAJIA3E
[PE3yIbTATOB J1EATEIbHOCTH;

- IPU3HaBaTh CBOE IIPABO U MPaBO
NPYTUX JIFOJei Ha OMOKH;

- pa3BUBATh CIOCOOHOCTh
[TOHMMATh MUD C ITO3UIUH IPYroro
YeII0BEKa

rpaMuecKUX METO10B; IPUMEHATh
(OpMYIIBI CITOXKEHUS U YMHOXECHHUS
BEPOSTHOCTEN, KOMOMHATOPHbBIE (PAKTHI U
(OpMYIIBI TPH PEIIeHUH 3aJ1ay; OL[EHUBATh
BEPOSITHOCTH PeaJIbHbIX COOBITUH;
3HaKOMCTBO CO CJIy4alHbIMH BEJIMYMHAMY;
YMEHME IPUBOJUTH IIPUMEPHI IIPOSBICHUS
3aKOHA OOJIBIINX YUCENT B IPUPOAHBIX U
OOILIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOIHO ONEpUPOBATH MOHATUIMU:
CTEIIEHb C ILIeJIBIM MTOKa3aTeIeM, KOPEHb
HATYpaJIbHOM CTENEeHH, CTeNeHb C
palOHANIBHBIM ITOKa3aTeNleM, CTENIEHb C
IEICTBUTENLHBIM (BELIECTBEHHBIM )
oKa3aTeneM, Jiorapu(m uucnia, CUHYC,
KOCHHYC M TAHT'€HC IIPOU3BOJILHOTO YU CIIA;
- YM€Th CBOOOZHO ONEPUPOBATH NOHATUAMMU:
rpaduk GyHKnuu, oOpaTHas GyHKIHS,
KOMITO3UIMS (DYHKIMH, TMHeHHas QyHKIMS,
KBaJpaTHuHas (QYHKIUS, CTEIEHHas
(bYHKIUS C LEeNbIM [TOKa3aTeeM,
TpUTrOHOMeETpUYecKue QyHKIUU, 0OpaTHbIE
TpPUTOHOMETpUYEeCKre QyHKINH,
roka3aTelibHas U JorapupmMuueckas
(GYHKIMH; YMETh CTPOUTH I'pauKu
(GyHKIMIA, BHIIOTHATH Ipeo0pa3oBaHus
rpadukoB QyHKIUH;

- YMETbh UCII0JIb30BaTh I'papuku PyHKIMIMA
U U3YYEHHUS MTPOLIECCOB U 3aBUCUMOCTEH
[pU PEIIeHUH 3aa4 U3 APYTUX yaeOHBIX
MPEIMETOB U U3 PeasIbHOM KU3HU; BbIpaXaTh
(dbopMynamMHu 3aBUCUMOCTH MEXLY
BEIIMYNHAMU;

- CBOOOJIHO ONEPUPOBATH MOHITUAMMU:
YETHOCTb (DYHKLIMHU, IEPUOJAUYHOCTh
(YHKLIMH, OTPAHUYEHHOCTh (QYHKIUHY,
MOHOTOHHOCTb (DYHKLIUHU, SKCTPEMYM
(¢yHKIMH, HanOOoJIbIlIEe U HAUMEHbIIEe
3HayeHUs PYHKLHU Ha IPOMEKYTKE; YMETh
[IPOBOJIUTH HCCIIEA0BAHUE (DYHKIIUU;

- YMETb UCII0JIb30BATh CBOMCTBA U Ipaduku
(GyHKUMIA 1151 pellieHusl ypaBHEHUH,
HEpaBEHCTB U 3aJa4 ¢ apaMeTpaMy;
1M300pakaTh HA KOOPAWHATHOM MJI0CKOCTH
MHO)KECTBA PEIICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTEM
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OK 05 OcyuiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMM yHUKAIIUIO HAa
rOCyJ1apCTBEHHOM
s13pIKe Poccuiickoim
Denepanyu ¢ y4eTomM
0CcO0EHHOCTEH
COLIMAJILHOTO U

B 06sacTi 3CTETHYECKOT0
BOCITMTAHHMS:

- 9CTETUYECKOE OTHOIICHHE K
MEpY, BKIFOUas 3CTCTUKY ObITa,
HAYYIHOTO U TEXHUYIECKOTO
TBOPYECTBA, CIIOPTA, TPy U
OOIICCTBEHHBIX OTHOIICHHIA,

- CIOCOOHOCTH BOCIIPUHUMATH

- YMETh ONIEPUPOBATH MOHIATUSMU: CPEIIHEE
apupMeTHIeCcKOe, MeraHa, HanooJIbIIee 1
HaMMEHbBIIICE 3HAUCHHSI, Pa3MaXx, TUCIEPCHUs,
CTaH/JapPTHOE OTKJIOHCHUE YUCIIOBOTO
Ha0Oopa; yMEHHUE U3BJICKATh,
WHTEPIPETUPOBATH UH (popMaIHio,
[PE/ICTABJICHHYIO B TaOJIMIIaX, HA
muarpammax, rpadukax, OTpaxaronryo

KYJIbTYPHOTO [pa3IUyHbIE BUIBI UCKYCCTBA, CBOICTBa PEAIbHBIX IIPOLIECCOB U SIBJICHUI;
KOHTEKCTa TpPaJUIUU U TBOPYECTBO CBOETO M  [IPe/ICTAaBIATh UHPOPMAIIHIO C TOMOIIBIO
NPyTUX HapOJI0B, OLIYIIAThH TaOJIUI] ¥ TUarpaMM; UCCIIe0BATh
HGMOIMOHAJIEHOE BO3IEHCTBUE CTaTUCTUYECKHE JaHHBIE, B TOM YHCIIE C
ICKYCCTBA; MpUMEHEHUEM TpapruecKiX METO0B U
- yOXKACHHOCTh B 3HAUUMOCTH TSI [DIIEKTPOHHBIX CPEJCTB;
ITMYHOCTH U 00I1IeCTBa - YMETb ONEPUPOBATH OHATUAMHU: TOUKA,
OTE€4ECTBEHHOT'O U MUPOBOI'O [psMasi, III0CKOCTb, IPOCTPAHCTBO,
MICKYCCTBA, STHUYECKUX IByTPaHHBIN YT OJ1, CKPELIIMBAIOLIUECS
KyJIbTYPHBIX TpaJIuLUi U [IPSIMBIE, N1apaJlJIEIbHOCTD U
HapOJHOIO TBOPYECTBA; [EpIEHANKYJIIPHOCTD MIPAMBIX U
- TOTOBHOCTb K CAMOBBIPa)KEHUIO B [IUIOCKOCTEN, YIOJl MEKIY NPSAMBIMHU, yToJl
[pa3HBIX BUAAX UCKYCCTBA, MEXy IPSIMON U INIOCKOCTBIO, YTOJI MEXKIY
CTpEMJIEHUE IPOSBIATh KAUECTBA  |[[UIOCKOCTAMM, PACCTOSTHUE OT TOUKH J10
TBOPYECKOM JIMYHOCTH; [JIOCKOCTH, PACCTOSIHUE MEXAY IPSIMbIMH,
OBJaieHNe YHUBEPCAIbHBIMU paccTosTHUE MEXAY MI0CKOCTIMU;
KOMMYHUKATHUBHBIMU JIEUCTBUSAMU: |- YMETh MCIIOJIb30BaTh IPH PELICHUU 33124
a) oO1IeHHE: M3ydeHHbIE (PaKTBl U TEOPEMBI
- OCYIIECTBJIATh KOMMYHHKAIIMH BO [[UTAHUMETPUU; YMEHHE OLICHUBATh pa3Mephl
Bcex cepax KU3HU; 00BEKTOB OKPYXAIOIIEro MUpa
- pacro3HaBaTh HeBepOaIbHbIE
CpencTBa OOIICHMSI, TOHUMATh
3HaYeHHE COIMALHBIX 3HAKOB,
[pacrio3HaBaTh MPEIOCHIIKU
KOH(DJIMKTHBIX CUTYalMi U
CMAr4aTh KOH(IUKTHI;
- Pa3BEPHYTO U JIOTMYHO U3J1araTh
CBOIO TOUKY 3pEHHUSI C
MICTI0JIb30BAHUEM SI3BIKOBBIX
CpelncTB
OK 06 IIposBiATs - 0CO3HaHME 00yYaOIIUMUCS - YMETb ONEPUPOBATh NOHIATHAMMU:
rpaXk1aHCKO- [POCCHICKON I'pak1aHCKOU [IPSAMOYTOJIbHASI CUCTEMA KOOPAMHAT,
aTPUOTUYECKYIO ICHTUYHOCTH; KOOP/AMHATHI TOUKH, BEKTOP, KOOPIUHATHI
[O3UIIHIO, - [[eJICHaIlpaBJIeHHOE Pa3BUTHE BEKTOPA, CKAJSIPHOE [IPOU3BEACHHE, YT Ol
TeMOHCTPUPOBATh BHYTpEHHEH MO3UILINY JIUYHOCTH Ha [MEX/1y BEKTOpaMH, CyMMa BEKTOPOB,

0CO3HAHHOE ITOBEICHUE
Ha OCHOBE
Tpa)lI/IIII/IOHHI)IX
00I11eUEITOBEYECKUX

OCHOBE JTyXOBHO-HPaBCTBEHHBIX
[IeHHOCTel HapooB Poccuiickoii
Denepanny, UCTOPUIECKUX U
HAlMOHAIBHO-KYJIBTYPHBIX

[POM3BE/ICHIE BEKTOpa Ha YUCIIO; HAXOAUTh
C MOMOIIBIO U3Y4YEHHBIX HOpMYIT
KOOP/AMHATHI CEPEINHBI OTPE3Ka, pacCTOsSHUE
MEXy IBYMS TOUKaMHU;
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[ICHHOCTEH, B TOM
YHCIIE C y4ETOM
rapMOHM3aIINU
MEKHAIMOHAJIBHBIX M
MEXPETUTMO3HBIX
OTHOIIICHUH,
[IPUMEHSTH CTAHIapThI
QHTUKOPPYILIUOHHOT O
[MOBEICHUS

Tpaguuii, popMHpOBaHUE
CHCTEMbI 3HAYUMBIX [[EHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
QHTHUKOPPYIIIHMOHHOTO
MUPOBO33pEHH S, TPAaBOCO3HAHUS,
SKOJIOTUYECKOW KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTh IIEJU
CTPOUTH KU3HEHHBIC TJIaHBI,

B wyactu rpaxx1aHcKoro
BOCITUTAHUS:

- OCO3HAHHE CBOMX
KOHCTUTYITHOHHBIX TIPaB H
00513aHHOCTEH, yBa)kKEHUE 3aKOHA U
[PaBOIOPSIKA;

- IPUHSTHE TPAIULUOHHBIX
HAIlMOHATIbHBIX,

00111€Y eITOBEYECKUX
F'YMaHUCTUYE€CKUX U
IeMOKpaTHYECKUX [IEHHOCTEH;

- TOTOBHOCTb TPOTUBOCTOSITh
1IC0IOT U SKCTPEMH3MA,
HallMOHAIM3Ma, KceHo(oouu,
ITUCKPUMUHAIIAN 110 COIIMAIBHBIM,
[PEJIUTO3HBIM, PACOBBIM,
HAIMOHAJILHBIM ITPHU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
NesiTeIbHOCTh B MHTEpecax
paX</1aHCKOT 0 O0IIIEeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUU B
0011e00pa30BaTEIILHOMN
OpraHu3alMy U JAETCKO-
FOHOIIIECKUX OpPraHu3alMsIX;

- yMEHHE B3aMOJIEIICTBOBATH C
COI[MaIbHBIMU MHCTUTYTaMHU B
COOTBETCTBHH C UX QYHKLIUSIMH U
Ha3HAYEHHUEM;

- TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOMU AEATEIBHOCTH;
[aTPUOTUYECKOr0 BOCIIUTAHUS:

- cOPMUPOBAHHOCTH POCCHIICKOI
paX</1aHCKOM MIEHTUYHOCTH,
[aTpUOTU3Ma, YBAXKEHUS K CBOEMY
Hapoay, YyBCTBA OTBETCTBEHHOCTH
nepen PoguHoil, ropaocTu 3a cBoit
Kpaii, cBor0 Poauny, cBOH S3bIK U
KyJIBTYpY, IPOIILIOE U HACTOsIIIIEe

MHOT'OHAIITMOHAJIbHOI'O Hapo1a

-yMeTb BBIOMPATh MOIXOASIINN U3YICHHBIH
METOJ1 JJIsl peILLIeHUs 3a/1a4H, Paclio3HaBaTh
MaTeMaTU4YecKue (PakThl U MAaTEMaTHUYECKUE
MOJIETH B IPUPOIHBIX U O0IIECTBEHHBIX
SIBJICHUSAX, B UCKYCCTBE; YMEHUE IPUBOJUTH
[IPUMEPHI MATEMAaTUYECKUX OTKPBITUN
[POCCHUICKON 1 MUPOBOM MaTEMaTUUECKON
HayKU.

- YMETb ONEPUPOBATH NOHATUAMMU:
CIy4alfHbIN OMBIT U CIy4yaifHOE COOBITHE,
BEPOSTHOCTD CIYYaifHOrO COOBITHS; YMETh
BBIYUCIISITh BEPOATHOCTh C UCIOJIb30BAHUEM
rpaduyecKrX MeTOI0B; MPUMEHSITh
(bopMyIIbI CI0XKEHUS U YMHOKEHUS
BEPOSATHOCTEN, KOMOUHATOPHBIE (DAKTHI U
(dbopMyIBI TP pEIIeHUN 3a]a4; OLlCHUBATh
BEPOSTHOCTU PeaslbHbIX COOBITUH;
3HAKOMCTBO CO CIy4alHBIMU BEJTMUMHAMU;
yMEHHUE MPUBOJUTH IPUMEPBI TPOSIBICHUS
3aKOHa OOJBIINX YUCENT B TPUPOIHBIX U
00I1IECTBEHHBIX SBICHUSX
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Poccuu;

- ICHHOCTHOE OTHOIIICHHUE K
FOCYJITapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U TIPUPOTHOMY
HaCJIEIMIO, TaMITHHKAM,

Tpa UMM HapoaoB Poccun,
mocTkeHusiM Poccuu B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJOTHUIX U
TpyJIE;

- ujeiiHas yOeX1IeHHOCTb,
FOTOBHOCTH K CITY)KCHUIO M 3aIUTE
OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynb0y;

OCBOEHHBIE 00yUYaIOIIUMUCS
MEXITPEIMETHBIE MOHSATHS U
VHUBEPCAJIbHBIC yUeOHBIC
eicTBUS (PEryJsiTUBHBIE,
[Mo3HaBaTEJIbHEIE,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTh UX HCIIOJIb30BAHMS
B IMO3HABATEIIHLHON U COLIMAIbHOM
[MpaKTUKE, TOTOBHOCTD K
CaMOCTOSITEJIbBHOMY TJIAHUPOBAHUIO
1 OCYILIECTBIICHUIO Y4eOHOM

eI TENIbHOCTH, OpraHu3aIuu
y4eOHOIr0 COTPYIHUYECTBA C
[egaroruaecKuMu paboTHUKAMHU 1
CBEPCTHHKAMU, K YIaCTHIO B
[MOCTPOSCHUHN MHANBUTYaJIbHON
00pa3oBaTEIBLHON TPACKTOPHH;

- OBJIQ/ICHHE HaBbIKAMHU y4eOHO-
[ICCIIE0BATENBCKOM, TPOEKTHON U
COIIMAJIbHOM JIeITCILHOCTH

OK 07 ConelicTBOBaTh
COXpaHEHUIO
OKPY’KAIOILEH Cpeibl,
pecypcocOepexeHuto,
[PUMEHSAThH 3HAHUS 00
M3MCHCHUY KJIMMATa,
[TPUHIIATIBI
OEpExKITMBOTO
[IPOU3BO/ICTBA,
BPPEKTUBHO
eliCTBOBATH B
Ype3BbIUANHBIX
CHTYaIUsIX

- HE IPUHAMATh AW CTBUS,
[IPUHOCSIINE BPE OKPYXkKaIOILEH
cpene;

- YMETb [IPOrHO3UPOBATh
HeOIaronpyusTHbIE SKOJOIMUECKHEe
[10CIIeICTBUS PEANIPUHUMAEMbBIX
NeICTBUM, IPENOTBPAILATh UX;

- PACILIMPUTH OIIBIT AESATEILHOCTH
PKOJIOTHYECKON HAIIPaBJIEHHOCTH;
- pa3pabaThIBaTh TUIAH PEIICHUS
[po0JIEMBI C y4E€TOM aHaIN3a
MMEIOIINXCS MaTepUAIbHBIX U
HemMaTepualbHbIX PECYPCOB;

- OCYLIECTBJIATD

- YMETb ONEPUPOBATH MOHATUAMU: (PYHKLIHS,
HernpepbiBHAs (PyHKIUSA, IPOU3BOAHAS,
nepBooOpa3Hasi, OlpeieIeHHbIN HHTErpall;
YMCETb HAXOAUTH ITPOMU3BOAHBIC
HIIEMEHTApHbIX (QYHKIUHI, UCIIOJIB3YS
CIIPaBOYHBIC MaTCpHaJIbl; UCCIICAOBATH B
[pOCTEUINNX Ccaydyasx QyHKIUU Ha
MOHOTOHHOCTb, HAXOJUTH HauOoJbIINE U
HauMEHbILM e 3HaUeHUs QYHKUUN; CTPOUTD
rpauKi MHOTOYWICHOB C UCITOJIB30BaHUEM
anmapaTa MaTeMaTHYECKOTO aHaIN3a;
[IPUMEHATH IPOU3BOJHYIO IIPH PELICHUU
3aa4 Ha ABHXKCHUEC; PCIIATh ITPAKTUKO-
OPUCHTUPOBAHHBIC 3a1a41 HA HanOOoJIbIINE U
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LielIeHaNPaBJICHHbIN TTOUCK
[epeHoca CpesicTB U Crnoco00B
neiicTBUS B Tpo(eccu OHATBHYIO
cpeny;

- YMETb IEPEHOCUTH 3HAHUSI B
[103HABATEJIbHYIO U IPAKTUYECKYIO
00J1aCTH )KU3HENIEATEIbHOCTH;

- IpeIaraTh HOBBIE MPOEKTHI,
OLIEHUBATh UJICU C TO3ULIUU
HOBW3HBI, OpUTMHATIBHOCTH,
MPaKTUYCCKON 3HAYUMOCTH;

- 1aBaTh OI[CHKY HOBBIM
CUTYaIlHsIM, BHOCUTh KOPPEKTHUBHI B
eI TEIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJIAM

HAaUMEHbIIM e 3HAYCHUS, HA HAXOXKJICHUE
MyTH, CKOPOCTU U YCKOPEHHUS;

- YMETh ONEPUPOBATH MOHITUSIMHU: IBHKECHHE
B IIPOCTPAHCTBE, O00HBIE (PUTYPHI B
[IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIICHHE
[JIOMIACH TTOBEPXHOCTEH U 00BEMOB
M0TI00HBIX (PUTYp NIPH PEIICHUH 3a]1a4;

- YMETh BBIYHUCIISATH T€OMETPUIECCKIE
BETMYUHBI (JITMHA, YTOJ, TIJIOMIA/lb, 00BEM,
JIOIA]Tb TIOBEPXHOCTH ), UCIIOJIB3YS
WN3ydeHHBbIC (POPMYJIBI I METOJIBI

IIK 1.1.

OmnpenensTe KOOPAUHATHI TYHKTOB
[PUX0JIa, PA3HOCTH MIUPOT U
[Pa3HOCTb JAOJTOT, JaJIbHOCTb
BUIMMOCTH OPHEHTHPOB;

[pelaTh 3a7a4n Ha epeBo] U
CTIpaBICHUS KypCOB U MEJIEHTOB;
BECTH rparuecKoe CUUCICHHE
[yTH CyJHA HAa KapTe C yIETOM
[OTIpaBKHU Jlara u [MUPKYJIALNH,
npeiia cyaHa oT BeTpa, cHoca
CyZiHa TE€YCHUEM, COBMECTHOT O
NeiicTBUSI BETpa U TEUCHUSI, BECTH
CUMCIIEHUE TIYTH CYJHA;
[PACCUMTHIBATH 3JIEMEHTHI IPUIIBA
C MMOMOIIbIO TaOJIHI] TPUIUBOB,
COCTaBJISITh I'paUK MPUIHMBA U
[pelIaTh CBS3aHHBIE C HUM
[ITYpMaHCKUE 3a/1a4U;
[paCCUMTBIBATh CPETHIOIO
KBapaTUYECKYIO MOI'PELIHOCTh
(manee - CKII) cuncaumoro u
00CEepBOBAHHOT'O MECTA;

OIIpEZEIICHUE HANIPABIEHUN U PACCTOSHUI HA
KapTax;

BBIIIOJIHECHUE TPEABAPUTEIILHON MTPOKIIAAKU
[IyTH CyJHa Ha KapTax;

rpauyeckoe U aHAIMTUYECKOE CUHCIICHUE
[IyTH CyJHA U OLEHKY €r0 TOYHOCTH;

METO/Ibl U CIIOCOOBI OIpeIeIeHUs] MecTa
CyZlHa BU3YaJIbHBIMH CIIOCOOAMU C OLIEHKOI1
X TOYHOCTH;

IIK 1.3.

JKCILUTyaTUPOBATH I'JIABHBIC
PHCPreTUICCKUEC YCTAaHOBKU U
[BCIIOMOI'aTCIIbHBIC MEXaHU3MbI
CyHa, a TAKKE UX CUCTCMBbIL
YIIPaBIICHHUS;

OCYLICCTBJIATh TCXHUYCCKYIO
PKCILITyaTaI[MI0 SHEPI eTUYECKOrO
000pYIOBaHUS, BCIOMOTATEIbHBIX
MEXaHH3MOB U CHCTEM CYJIHA;
PKCILTYaTHPOBATH JJICKTPHUCCKHEC
peodpazoBaTeNn, TeHEPATOPHI U
X CUCTCMBbI YIIPABJICHUA,
OCYHICCTBJIATH SKCIINTyaTallukO

CYAOBBIX 9JICKTPOIIPUBOIOB 1

YCTPOICTBO U MPUHLIMI 1€ CTBUSI CYJOBBIX
mm3erei;

YCTPOMCTBO 3JIEMEHTOB CYJOBOM
SHEPreTUYECKON YCTAaHOBKU, MEXaHU3MOB,
CUCTEM;

HA3HAYCHUE, KOHCTPYKIUIO CYIOBBIX
BCIIOMOTI'aTCIIbHBIX MEXaHNU3MOB, CUCTEM U
YCTPOMCTB;

CUCTCMbI aBTOMAaTUYCCKOI'O PEryJIMpoOBaHUA
PabOThI CYyJIOBBIX YHEPreTUY CKUX
YCTaHOBOK;
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CHCTEM YyTMpaBJICHUS UMU;
IK 3.1. CocTaBnATh TPY30BOH IJIaH CyJHA |OCHOBHBIE JOKYMEHTHI IS IpUeMa CAauu U
1 JIeJIaTh pacueT OCTOHYNBOCTh MEPEBO3KH I'PY30B;
Cy/Ha; KOMMEpPUECKHE ONEPAIIH 0 MTePEBO3KE
IpY30B;
OCHOBBI (hOPMHUPOBaHMS Tapu(POB HA
OIEpaLUU C TPY30M;
KOMMEpUYECKHE ONepaIiy M0 IePEeBO3Ke
IpY30B;
OCHOBBI (hOpMUpOBaHUS Tapu(OB Ha
OTIEpaINH C TPY30M;
K 4.1. PUMEHSATH Ha TPAKTUKE METO/Bl  [CTATUCTHYECKHE METOBI 1JISI OL[EHKH
KOHTPOJISI KAYECTBA, OLIEHKH, rokasarenei kauecTBa paboThI Cy/iHa
CTATUCTUKU M HAJSKHOCTH B
PKCILTyaTaI[H CyTHA U CYOBBIX
TEXHUYECKUX CPEJICTB
[IK 4.2. [0JIb30BaTHCSl METOAAMH HayYHOT'O [OCHOBHBIE MTOJIOKEHUS TEOPUU OL[EHOK;
[MO3HAHUS; WHTErpaJIbHbIC OLIEHKN Ka4eCTBa;
[IPUMEHSATH JIOTHYECKHE 3aKOHBI U
[paBUIIa;
HAKaIJIMBATh HAYUHYIO
MHOpMaIio

1.2.3.Il1anupyemMble JUYHOCTHBIE Pe3yJIbTATHI B X0/1€ peajn3alun 00pa3oBaTe/IbHOI MPOrpamMmbl

JIMYHOCTHBIC PE3YJIBTATHI PeaTH3aAIHH
MIPOTPaMMBbI BOCTIUTAHUS (OeCKpunmopbwl)

Koa nM4HOCTHBIX pe3ysIbTaTOB peaanu3aluu
MporpaMMbl BOCITUTaHUS

[IposiBisitouiA  CO3HATENIPHOE OTHOILIEHHE K
HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCIOBHUIO
YCHEIHON npodeccuoHAITbHON u
OOIIECTBEHHOI 1€ TEIbHOCTH

JIP 14
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBbHOM JUCIIUILINHBI

2.1. O0beM yueOHOM TMCHUIJIMHBI U BUAbI Y4e0HO# padoThl

Bua yueoHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeJIbHOI MPOrPAMMBI AMCIHILINHBI 300
1. OcHOBHOE CcO/lep:KAHUE 236
B T.U.
TeopeTHuecKoe o0yueHune 186
MPAKTUYECKUE 3aHATUS 50
2. IIpodeccnonanbHO OPHEHTHPOBAHHOE 46
co/iep:KaHue/IPUKIATHON MOTYJIb
BT. 4.
TEOPETUIECKOE 00yUCHUE -
PAaKTUYECKUE 3aHATHUS 46
WHANBUAYAIbHBIA TPOEKT na
IIpome:kyTouHAasi aTTeCTaIMsI 1O AUCHUIIUHE B (popme 18
IK3ameHna
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2.2 TemaTu4yecKuii IJIAH U COEPKaAHMeE JUCHUIIIUHBI

O0bem dopmupyembie
Coaepsxanue y4e6HOr0 MaTepHasa, 1a6opaTopHble H NPAKTHYECKHE PaboThl, 1acos 0buue n
HaumenoBanue o npoecCHOHAIBHBI
NPUKJIATHON MOAYJb (eciiu npedycmompensi)
Ppa3acjioB u TEM € KOMIIeTEeHIUH
1 2 3 4
Pa3nen 1 [loBTopeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 24
Tema 1.1 Copep:xaHnue y4e0HOTro MaTepuasia 2
Ilens u 3agaun . .
ba3oBble 3HaHMS U yMEHHUS 110 MaTeMaTUKe B Ipo(deccHOoHaNbHOM U B TIOBCETHEBHOM
MaTeMaTUKH IPU 2
OCBOGHHH CIIeIHaIbHOCTH | 7o [oIPHOCTH.
Tema 1.2 Coaep:xanue yueOHOro MaTepuajia 2
Yucna 1 BEIYHUCIICHHS. JleiicTBUS HAJ TIOJIOKUTEIBHBIMU U OTPUIIATEILHBIMH YK CIIaMU, OOBIKHOBEHHBIMH H
Bripaxenns u JECATUIHBIMU JIPOOSMH. 2
npeoOpa3oBaHUs .
JleiicTBHsI co cTeneHsIMHU, GOPMYIIbI COKPAIIEHHOT 0 YMHOXKEHUSI.
Tema 1.3. IIpodeccuonaibHO-OPHUEHTUPOBAHHOE COAEPKaHMeE (COIePKAHUE TPUKJIATHOTO )
[eoMeTpust Ha TIIOCKOCTH | MOAYJIsA) OK-01, OK-02,
OK-03, OK-04
Buapl miockux Guryp u ux miomaisb. OK-0 ’ o 06’
K-05, OK-
[IpakTHKO-OpHMEHTHPOBAHHBIE 3a7]a4H B KypPCE T€OMETPUH Ha TIIIOCKOCTH o ’ 07 '
= K-
B ToM uMciIe IPAKTHYECKHUX 3aHATHI 2
B o0 o oma IIK 1.1, 1IK 1.3,
UJIBI TTIOCKUX (PUTYDP U UX TIJT b.
A P Han MK 3.1, [IK 4.1,
[IpakTuKO-OpUEHTUPOBAHHBIE 33]Ja4H B KYpPCE T€OMETPHH Ha INIOCKOCTH TIK 4.2
Tema 1.4 Coaep:xkanue yuyeOHOro MaTepuajia 4
ITpouenTHbie BoIYMCACHUS | [IpocThie MPOLIEHTHI, pa3Hbie CIIOCOOBI MX BbIYUCIeHHs. CI0XKHBIE TPOIICHTHI 2
B ToM 4Mc/Ie IPAKTUYECKUX 3aHATHI 2
[IpocThie mpoIEeHTHI, pa3Hbie CITOCOOBI MX BhIYUCIeHUs. CI0XKHBIE TTPOIEHTHI
Tema 1.5 Conep:xanue yueOHOro Mmarepuaja 2
YpaBHeHUS U Jluneiinbie, KBaipaTHBIE, TPOOHO-THHEHHBIC YPaBHEHHS U HEPaBEHCTBA
HEPaBCHCTBA B ToM yMc/ie NpaKTHYeCKUX 3aHATHI 2

HI/IHGﬁHBIC, KBaJpaTHbIC, HpO6HO-J’IHH€I71HBIC YpaBHCHUSA 1 HEPABCHCTBA




Tema 1.6 Conep:xkanue y4e0HOT0 MaTepuasia 10
Cucremsl ypaBHEHUN U Crioco0wl pereHus: CUCTEM JIMHENHBIX ypaBHeHUH. [lonsaTus: matpuna 2x2 u 3x3,
HEPaBEHCTB onpenennuTess Matpull. Meron 'aycca. CucteMbl HENMMHEWHBIX YpaBHEHHU. CHCTEMBI 10
HEpaBEHCTB
Tema 1.7 Conep:xanue yueOHOro Marepuajia 2
BxoaHo#t KOHTpOIb Brruucnenus u npeodpa3oBaHus. Y paBHEHUSI M HEpaBEHCTBA. ['eoMeTpHs Ha TIIOCKOCTH
Konmponvnasa paboma Nel 2
Paznea 2 IIpsiMble M VIOCKOCTH B IPOCTPAHCTBE 14
Tema 2.1 OcHOBHBIE Coaep:xaHue yueOHOro MaTepuajia 2
HOHATHA CTEPCOMETPUU. [Ipenmer crepeomeTpun. OCHOBHBIE MMOHITHS (TOYKA, IPsMasi, TNIOCKOCTb, TPOCTPAHCTBO).
PaCHOHO)KfiHHe HUPAMBIX M | OcHOBHBIE aKCHOMEI cTepeoMeTrpun. [lepecekaronuecs, mapaiebHbIe 1 2
IIOCKOCTEH CKpenmBaromuecs npsMolie. IIpu3Hak u cBOMCTBO CKpeIUBAOIIMXCS NPAMBIX. OCHOBHBIE
MPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Conep:xkanue y4eOHOTro MaTepuasia 4
ITapannensHOCTh NpAMBIX, | [lapaniensHbie mpsMas u naockocTs. Onpenenenue. [Ipusnak. CBoiicTBa (¢
IPAMOH U IIIOCKOCTH, nokazarenbctBoM). [lapannensabie miockoct. Onpenenenne. [Ipusnak. CpoiictBa (¢
IUIOCKOCTeH n0Ka3aTenbcTBoM). TeTpasp U ero sneMeHThl. Ilapaienenunesn U ero 31eMeHThL. 4
CBolicTBa NPOTUBOMOJIOKHBIX TPaHEN U AuaroHaned napamenenunena. [Toctpoenune
ceuennii. Pemenue 3amau. OK-01, OK-03,
Tema 2.3. Coaep:kanue yue6HOro Marepuaia 2 OK-04, OK-07
P y P K 1.1, TIK 1.3,
[leprnieHAMKyIAPHOCTD [lepnenaukynspusie npsamsle. [lapannenbHbie NpsMble, NEPIEHIUKYIIPHBIE K ITIOCKOCTH. TIK 3.1, TIK 4.1,
HPSIMBIX, IPSIMOM U [Ipu3sHak neprneHuKyJISpHOCTH IPSIMOK U MIockocTH. [lokazarenscrso. Ileprnenauxynsp TIK 4.2
IJIOCKOCTH, IJIOCKOCTEH 1 HaksoHHasl. [lepnenaukysipable niuockocTy. [Ipu3Hak nepneHanKyIsipHOCTH 2
IUIOCKOCTEH. J[0Kka3aTenbCTBO.
Paccrosnus B npocTpaHcTBe
Tema 2.4. Conepxanue yueOHOro Marepuajia 2
Teopema o Tpex TeopeMa o Tpex nepreHauKysipax. JlokazaTenbCTBO. YT O MEXY NPAMON U
HepIeHINKYIspax IJIOCKOCTBIO. YTOJI MEXKY IJIOCKOCTAMHU 2
Tema 2.5. IIpodeccnoHaIbHO-OPHUEHTUPOBAHHOE CO/lepP:KaHue (COlepP:KAHUE TPUKJIATHOTO
[TapannensHsle, MOYJI51) 2
NepIEHINKY I pHBIE, Axcuomsl ctepeomerpun. [lepneHauKyaspHOCTh MPSIMOM U MIOCKOCTH, apajlIeIbHOCTh
CKPELLUBAIOLINECS JBYX MPAMBIX, TIEPIEHINKYJISIPHBIX JIOCKOCTH, MEPHEHANKYISPHOCTh MIOCKOCTEN




IIpsIMBbIE B ToM uHciIe IPAKTHYeCKHUX 3aHATHI 2
AxcroMsl cTepeoMeTpun. [lepneHIuKyIapHOCTh NPSIMON U INIOCKOCTH, MaPaJIEIbHOCTD
JBYX IIPSIMBIX, IIEPIEHIUKYISIPHBIX IUIOCKOCTH, IIEPIEHAUKYJIAPHOCTD MIOCKOCTEN
Tema 2.6. Conep:xanue yueOHOro Mmarepuaja 2
Pemenne 3anau. [Ipsmele | PacnonoskeHne IpsMBIX U TUIOCKOCTEH B TpocTpaHcTBe. [lepneHauKyIsipHOCTh U
1 IJIOCKOCTH B napauieIbHOCTh MPAMBIX U INIOCKOCTEW. CKpelMBarOLeCcs MpsIMble
MIPOCTPAHCTBE Konmponvnasa paboma Ne2 2
Pazgen 3. KoopauHaThl M BeKTOPbI 14
Tema 3.1 Copep:xanue y4e0HOTo MaTepuajia 4
JlexkapTOBBI KOOPAUHATEL B | JlekapTOBBI KOOPAMHATHI B MpocTpaHcTBe. [IpocTelinme 3a1aun B KOOpaAUHATaX.
IIPOCTPAHCTBE. Paccrosinue mexay 1ByMs TOUKaMH, KOOPJAMHATHI CEPEIUHbI OTpE3Ka
Paccrosnue mexny nByms 4
Toukamu. KoopanHatel
CepeIUHBI OTpE3Ka
Tema 3.2 Conep:xkanue y4eOHOTo MaTepuasia 4
BexTopsl B ipocTpancTBe. | BekTopsl B mpocTpancTBe. Cl0XKeHNe U BHIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
VYron mexay BekTopamu. | yncio. Komnnanapasie BekTopbl. CKaJIsipHOE TPOU3BEACHNE BEKTOPOB. Pa3noxkenue
CkanapHoe IpOMU3BEIEHUE | BEKTOPA 10 TPEM HEKOMILIaHAPHBIM BeKTOopaM. KoopauHaThl BEeKTOpa, CKaIsipHOE OK-02, OK-03,
BEKTOPOB IIPOU3BEACHNE BEKTOPOB B KOOPAUHATAX, YTOJI MEXYy BEKTOPaMH, YT OJI MEXKy NPAMOU U 4 OK-04, OK-07
IJIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSMU. Y paBHEHHE INIOCKOCTH. I'€OMeTpUYeCKU CMBICI TIK 1.1, TIK 1.3,
onpenenuTens 2x2 [IK3.1, IIK 4.1,
1IK 4.2
Tema 3.3 IIpodeccnonaIbHO-OPHUEHTUPOBAHHOE CO/lep:KaHue (CoepP:KAaHUe TPUKJIATHOTO
IIpakTuko- MOYJISA) 4
OpPUEHTUPOBAHHBIC 3a/1a4n | KoopaMHATHAS INIOCKOCTh. BbIYMCIIeHNE pacCTOSHUM U IIOIAAEH Ha INTIOCKOCTH.
Ha KOOPAUHATHOMN KosmgecTBeHHbIE pacdeTsl
IIJIOCKOCTH B TOM 4HcC/I€ IPAKTHYECKUX 3aHATHI 4
KoopaunatHas mi10ckocTh. BelUKMCIEHHE paCcCTOSHUMN U MJIOIIAaAel Ha TIJIOCKOCTH.
KommyecTBeHHbIE pacyeTsl
Tema 3.4 Conep:xanue yueOHOro Marepuaja 2

Pemenune 3agay.
KOOpI[I/IHaTI)I u BeKTOpBI

JlexkapToBbI KOOPAMHATHI B IpOoCcTpaHCTBE. BekTophl B mpoctpancTee. ClokeHne u
BbIUMTaHUE BEKTOPOB. YMHOKEHHUE BEKTOpa Ha yuciio. KoMIaHapHbIe BEKTOPHI.




CkansapHOe Ipou3BeAeHUE BEKTOPOB. Pa3iiokeHne BEKTOpa 110 TPeM HEKOMILIAHAPHBIM
BekTopam. [Ipocreitmme 3anaun B koopauHaTax. KoopauHaThl BEKTOpa, pacCTOsIHAE
MEXy TOUKaMH, KOOPAUHATHI CEPEIMHbI OTPE3KA, CKAIAPHOE MPOU3BEIEHIE BEKTOPOB B
KOOpAMHATaX, YroJ MEXAY BEKTOPAMH, YTOJI MEXKIY MPSAMON U INIOCKOCTBIO, YTOJI MEKIY

IUIOCKOCTAMHU
Konmponvnas paboma Ne3 2

Paznea 4. OcHoBbl TpUroHoMeTpun. Tpuronomerpuyeckue QyHKIHA 34
Tema 4.1 Conep:xanue yueOHOro Mmarepuajia 2
Tpuronomerpuueckue Pagnannas mepa yria. [IoBopoT TOYKM BOKPYr Hayana koopauHat. OnpenesaeHue CuHyca,
(YHKIUH IPOU3BOJIBHOTO | KOCHHYCA, TAHI€HCA U KOTaHTreHca. 3HaKH CHHYCa, KOCHHYCa, TAHT€HCA U KOTAHIeHCa 110
yriaa, yucia. Panpnannas u | yerBepTsaM. 3aBUCUMOCTbh MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM 2
rpajxycHasl Mepa yria OJHOT'O U TOr0 %€ yIJa
Tema 4.2 Coaep:xanue yueOHOro MaTepuajia 4
OcHOBHBIE Tpuronomerpuyeckue ToxaecTBa. CHHYC, KOCHHYC, TAHI'€HC U KOTAHI€HC yIJIOB OH - O.
TPUTOHOMETPUYECKHE @®opMyJbl IpUBEIEHUS
TOX/IECTBA. 4
DopMyJIbl IPUBEICHUS OK-01, OK-02,
Tema 4.3 ConeprxaHue y4eGHOro MaTepuaia 4 OK-03, OK-04,
Cunyc, kocunyc, Taureic | Cymma u pa3HoOCTb cHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JBOHHOTO OK-05, OK-07
CYMMBI U PasHOCTH ABYX | yria. @opMysisl monoBHHHOTO yria. [Ipeo6pa3oBanus cyMMbl TPUTOHOMETPUUYECKHUX IK1LIIK13,
YTJI0B (GyHKUUMI B TPOM3BE€HUE U IPOU3BEACHUS B CyMMY. BhIpa)keHHe TpUrOHOMETPUYECKUX 4 1K 317][{147[2{ 41,
CuHyc 1 KOCHHYC (byHKIUMI yepe3 TaHIeHC MOJIOBUHHOTO apryMeHTa. IIpeoGpa3oBanus npocreimmx
IOBOWHOTO yriia. @opMyJsl | TPUTOHOMETPUYECKUX BBIPAKEHUHN
IIOJIOBUHHOTI'O yTiia
Tema 4.4 Coaep:xkanue yuyeOHOro MaTepuajia 2
DyYHKLINH, UX CBOMCTBA. OO6acth onpenesieHus 1 MHOXKECTBO 3HAYCHUH QyHKIUNA. YETHOCTh, HEUETHOCTD,
CrniocoObl 3a1aHus nepuoauIHOCTh PpyHKIMi. CriocoObl 3aganHus QyHKINMA 2
byHKIUH
Tema 4.5 Conep:xanue yueOHOro Mmarepuajia 2
Tpuronomerpudeckue OO6nacts onpeesneHus 1 MHOXKECTBO 3HAYCHUN TPUTOHOMETPHUECKUX (DYHKITHH. )

(byHKIIUH, UX CBOWCTBA U

YETHOCTb, HEUETHOCTD, IEPUOANUYHOCTh TPUTOHOMETpUUECKUX (PyHKIMNA. CBolicTBa U




rpauku

rpaduku QyHKIUN y = cos X,y =sin X, y =tg X, y = ctg X.

Tema 4.6 Conep:xanue yueOHOro Marepuajia
[Ipeo6pazoBanue Cxkatue U pacTsDKeHHE rpad)uKOB TPUTOHOMETPHUYCCKUX (QYHKITUH.
rpaduroB [IpeobpazoBanue rpadKOB TPUTOHOMETPUIECKUX (PYHKIINH
TPUTOHOMETPUIECCKUX B TOM 4HC/Ie IPAKTHYECKUX 3aHATHI
Gynkumii CxaTHe U pacTshkeHue rpauKoB TPUTOHOMETPHUECKUX (DYHKITHH.
[IpeobpazoBanue rpapKOB TPUTOHOMETPUUECKUX (PYHKIMI
Tema 4.7 IIpodeccuoHaAIBLHO-OPHEHTHPOBAHHOE COAEPKaAHHE (COAePKAHUE IPHUKJIATHOIO
Onucanue MO/LYJIs1)
IIPOM3BOICTBEHHBIX Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKHX (PYHKIUI B mpodeccuoHalbHBIX 3a1a4ax

MPOIIECCOB C TTOMOIIBIO
rpadukoB GyHKIHHA

B ToM 4HncIIe IpakTH4YeCKUX 3aHATHI

Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUUYECKUX (PYHKIUN B TPO(ecCHOHANBHBIX 3a/1a4ax

Tema 4.8

Conep:xanue yueOHOro Marepuajia

O6patHbie OO6paTHble TpuroHoMmeTpuueckue GyHkuuu. Mx coiictsa u rpaduku
TPUTOHOMETPUYECKUE

byHKIMH

Tema 4.9 Conepxanue yueOHOro Mmarepuaja

Tpuronomerpruueckue VYpaBHeHUE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHUe tg X = a, ctg X = a. Pemenue

YpaBHEHMS U HEPABEHCTBA

TPUTOHOMCTPHUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THUIIOB: HpOCTeP'IHIHe TPUTOHOMCETPHUICCKUEC
YpaBHCHUA, CBOAAIIUCCA K KBAa/I[paTHBIM, PCIIACMBIC Pa3JIOKCHUEM HAa MHOXHWTCIIN,

OJHOPOJHBIE.
[TpocTeiimme TpPUrOHOMETPUUECKUE HEPABEHCTBA
Tema 4.10 Coaep:xkanue yueOHOro MaTepuajia
Cucrembl CucreMsl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHHUN
TPUTOHOMETPUUYECKUX
ypaBHEHUM
Tema 4.11 Conepxanue yueOHOro Mmarepuaja
Pemenue 3a1a4. OCHOBBI [TpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BbIpaXKeHUH. Pellienne TpuroHoMeTpuyecKux
TPUTOHOMETPUH. ypaBHEHHI1 U HEPaBEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM CBOMCTB (PYHKIIMMA.
Tpuronomerpudeckue Konmponvnas paboma Ne4

byHKIIH




Pa3nen 5. KommiekcHble yuciia 8
Tema 5.1 Conep:xkanue y4eOHOTro MaTepuasia 4
KommiekcHble uncia [HonsiTne komniekcHoro yucia. ConpsKeHHbIE KOMIUIEKCHBIE YHUCIIA, MOJLYJIb U ApIYMEHT
KOMIUIEKCHOro urcia. @opma 3aucu KOMIIJIEKCHOT0 Yucia (reoMeTpuyeckas, OK-01, OK-02,
. 4 OK-03, OK-04
TpUTOHOMeETpuYeckas, anreOpandeckas). Apudmerndyeckue 1eiCTBUS ¢ KOMIUIEKCHBIMU ’ '
JHCTAMH OK-05, OK-06,
Tema 5.2 Conep:xanue yueOHOro Mmarepuaja 4 OK-07
[Ipumenenue BrinonHeHne pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX uncell. [Ipumepsl ncnonb3oBanus Zﬁ é j ’ Zﬁ 4]{ j
KOMIIJIEKCHBIX UM Cell KOMIIJIEKCHBIX YU CET TIK 4.2
B ToM unciie npakTHYeCKUX 3aHATHH 4
BrinonHeHune pacueToB ¢ MOMOIIbIO KOMILIEKCHBIX uncell. [Ipumepsl ncnonb3zoBanus
KOMILJIEKCHBIX YU CEN
Pa3nea 6. [IpousBoanas pyHkumnm, ee npuMeHeHue 32
Tema 6.1 Conepxanue yueOHOro Marepuajia 2
[TonsiTue MPOU3BOAHOM. Ompenenenre YMCIIOBOI MOCIEI0BATEIHFHOCTH U CIIOCOOHI ee 3aaanus. CBoiicTBa
dopMmyIibl ¥ IpaBuUIIa YHUCIOBBIX MOCceA0BaTenbHOCTeN. Onpenenenre npeaesna nocjieoBaTeIbHOCTH.
muddepeHmpoBaHus Brruucienue npenenos nociemaoBaTenbHocTel. [Ipenen GyHKIMM Ha 0€CKOHEYHOCTH.
[Ipenen pynkuuu B Touke. [Ipupamenne aprymenta. [Ipupamenue pynkuuu. 3aaqu, 2
MPUBOJIAIINE K MOHATHIO MPOU3BOAHOM. OnpeneneHue mpou3BoIHON. AJITropuT™
OTBICKaHHS ITPOU3BOHON OK-01, OK-02,
Tema 6.2 Coaep:xanue yuyeOHOTro MaTepuajia 4 OK-03, OK-04,
[IpousBoaHbIE CYMMBI, ®opmynsl auddepenuupoBanusd. [Ipasuna nuddepennupoBanus OK-05, OK-07
Pa3HOCTH IIPOU3BEACHMUS, 4 K 1.1, 1K 1.3,
YACTHOrO IIK 3.1, 1IK 4.1,
1IK 4.2
Tema 6.3 Coaep:xkanue yuyeOHOro MaTepuajia 4
[IpousBoansbie Onpenenenue cnoxHoil ¢pyHkuuu. [IponsBogHas TpPUroHOMETpUYECKUX (QYHKLIUMI.
TPUTOHOMETPUYECKUX [IpouzBoaHas cnoxkHOM QyHKIUN
¢byukuwmii. [TpousBogHas 4
CIIO)KHOH PyHKIINH
Tema 6.4 Conep:xanue yueOHOro Mmarepuajia 2
[TonsiTue o [TonsiTrie HempeprIBHOM QyHKIMU. CBOMCTBA HEMPEePhIBHOW (yHKIIUU. CBA3b MEXKITY 2




HENPEPHIBHOCTH
¢byHkuu. Meron

HeNpepbIBHOCTHIO U U (D HepeHINPYEMOCThIO (YHKIIUU B TOUKE. AJITOPUTM pEIIECHUs
HEpPaBEHCTB METO/10M HUHTEPBAJIOB

HWHTEPBAJOB
Tema 6.5 Conep:xanue yueOHOro Mmarepuajia 2
I'eomerpuueckuii u ['eomerpuueckuii cMbICI TPOM3BOJHON (DYHKIIUU — YTJIOBOM KO3 (D(DUIIMEHT KacaTeIbHON K
¢bu3nueckuil cMbIca rpaduky QyHKIMHU B TOUKE. Y paBHEHHE KacaTeabHOH K rpaduky GyHKIUU. AITOPUTM 2
MPOU3BOTHOU COCTaBJICHHsI YPaBHEHHUS KacaTebHOU K rpaduky GyHkmmn y=f(x)
Tema 6.6 Conep:xanue yueOHOro Marepuajia 2
@U3NYECKHUIN CMBICI Ouznuecknil (MEXaHUYECKUN) CMBICI TPOU3BOAHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
MIPOU3BOJAHOMN B BpemeHH t: v =S’ (1)
HPO(beCCI/IOHaJIBHHX B ToM unciae NPaKTHYeCKHX 3aHATHI 2
3ajja4yax Ouznuecknii (MEXaHUIECKUN) CMBICI TPOU3BOAHON — MTHOBEHHASI CKOPOCTH B MOMEHT

BpemeHu t: v =S’ (1)
Tema 6.7 Conep:xkanue y4eOHOTo MaTepuasia 4
MoHoTOHHOCTE QYHKIMH. | Bo3dpacTanue u yObiBaHHe (PyHKIIMH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS (DYHKIIUH
Touku sxcTpemyma 3HAKy IPOU3BOAHON. IIoHATHE MPOU3BOIHON BBICIIETO MOPSAKA, COOTBETCTBHE 3HAKA

BTOPO MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) QYHKIIMM HA OTpe3Ke. 3a/1auu Ha

MaKCUMYM U MUHUMYM. [1oHSITHE acCUMIOTOTHL, CIOCOOBI UX ONMpeAeTeHUs. AITOPUTM 4

uccieoBaHus QYHKIUHU U TOCTPOEHHS ee rpadrka ¢ TOMOUIbIO MPOU3BOAHOMN. J[po6HO-

nvHenHas QyHKIus
Tema 6.8 Copep:xkanue y4e0HOTr0o MaTepuasia 4
UccnenoBanue GpyHKIuit UccnenoBanue ¢pyHKIIMU HAa MOHOTOHHOCTD M IIOCTPOCHHE IPa(PUKOB.
U TIOCTpOEeHHE rpaHKOB 4
Tewma 6.9 Haubomnwiee u Conep:xanue yaedOHOro Marepuasia 2
HauMeHbIlIee 3HAaUECHUs Haxoxenne Hanbosblero 1 HaMMEHbIEro 3Ha4eHU QyHKIUMN, TOCTPOeHUE rpaUKOB )
byHKIIUN MHOTI'OYJIEHOB C MCII0JIb30BaHUEM allllapata MaTeMaTUYeCKOro aHaju3a
Tema 6.10 ITpogeccnoHaTIBLHO-OPUEHTHPOBAHHOE COAEPKAHME (COAepKAHUe IPUKJIATHOIO
Haxoxnenue MOYJI51) 4
ONTUMAJIBHOTO Haumensbiiee n HanOoubIee 3HaUeHN e (DYHKITHH
pesynbpTara ¢ IOMOIIBIO B TOM 4Mc/Ie NTpaKTHYeCKUX 3aHATHI 4

MIPOU3BO/IHOM B
MPAKTHYECKUX 3aJa4ax

Haumensiiee n HanOob1ee 3Ha9eHU e (DyHKITHH




Tema 6.11 Conep:xkanue y4e0HOT0 MaTepuasia 2

Pemenue 3anay. ®opmyisl ¥ npaBuia tuddepennuponanus. MccnenoBanue GyHKIMNA ¢ TOMOIIbIO

[TpousBoaHas GyHKINU, npousBoaHoN. Hanbomnbiiee n HanmMeHbIee 3HaUYeHUsT PyHKIMH

€€ IPUMEHCHHE Konmponvnasa paboma Ne5 2

Pa3znesn 7. MHOTOrpaHHUKH M TeJIA BPAallleHUS 40

Tema 7.1 Coaepxanue yueOHOTro MaTepuajia 2

Bepmmnsi, pedpa, rpanu [Tonatue mHOrOrpanHuka. Ero anemeHTsI: BepimHbl, pedpa, rpanu. Juaronans. Ceuenue.

MHOTOI'paHHHKA BrImyKible M HEBBITTYKJIbIC MHOTOTPAHHUKH 2

Tema 7.2 Copep:xanue y4e0HOTo MaTepuajia 2

IIpusma, ee [Tonsitue npusmsl. Ee ocHoBaHus 1 60koBbIe rpanu. Beicora npusmsl. [Ipsamas u

COCTaBJIAIONIME, CEYEHUE. | HakJIOHHas npusma. [IpaBuibnas npusma. Ee ceuenue )

[Ipsimast 1 mpaBuiIbHAS

MIPU3MBbI

Tema 7.3 Conep:xanue y4eOHOTro MaTepuasia 2

[Tapannenenunen, KyoO. [Tapannenenunen, cBoiicTBa MpsIMOYTOJILHOIO Napajuienenunena, kyo. Ceuenue kyoa, OK-01, OK-02,
Ceuenue ky0a, napauiesienurnena 2 OK-03, OK-04,
napajuiesienunena OK-05, OK-06,
Tema 7.4 Conep:xanue yueOHOro Marepuajia 2 OK-07
[Mupamuna, ee [Mupamuna u ee anementsl. Ceuenne nupaMusl. [IpaBuibHas nupamuaa. Y cedeHHast IIK 1.1, TIK 1.3,
COCTaBIIAIOIIME, CEYEHUE. | MUpAMHUIA IIK 3.1, I[IK 4.1,
I[IpaBuiIbHAs TUPAMUIA. 2 IIK 4.2
VYceuennas nupamuaa

Tema 7.5 Coaep:xanue yueGHOro MaTepuajia 2

BokoBas u monHas [Tnomaas 60KOBOM U MOJHON MOBEPXHOCTU MPU3MBI, T PAMUIBI

MIOBEPXHOCTh IPU3MBI, 2

UpamMuIbl

Tema 7.6 Conep:xkanue y4eOHOTro MaTepuasia 2

Cummerpus B KyOe, CuMMeTpus OTHOCUTENBHO TOUKH, PSAMOM, 1ockocTH. CuMMeTpus B KyOe,

napajuieNenunene, napasuiesienurese, npu3Me, NupaMuse 2

npu3Me, Tupamue

Tema 7.7 IIpodeccuoHaATbHO-OPHEHTHPOBAHHOE COepKaHue (comepKaHue MPHKJIATHOTO 4




IIpumepsl cumMmmeTpuii B MOYJISA)
npodeccun CuMMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
B ToM yHciIe IPAKTHYECKHUX 3aHATHI
CuMMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
Tema 7.8 Copep:xanue y4e0OHOIro MaTepuajia
IIpaBuiibHBIE [TonsiTne mpaBMIILHOrO MHOrorpaHHuka. CBofcTBa MPaBUIbHBIX MHOT'OI'PaHHUKOB

MHOFOFpaHHI/IKI/I, nux
CBOICTBa

B Tom unciae MPAKTUICCKHUX 3aHATHH

[TonsiTne mpaBMIILHOr0 MHOrOrpaHHuka. CBoicTBa MPaBUIbHBIX MHOT'OI'PaHHHUKOB

Tema 7.9
Humunnp, ero
coctasistromue. Ceuenne

Copep:xanue y4e0HOTro MaTepuajia

[umaaap u ero anemenThl. CeueHne MuanHApa (mapaielbHOe OCHOBAHUIO H OCH).
Pa3BepTka nummHIpa

LMIMH]pA
Tema 7.10 ITpogeccnoHaIBLHO-OPUEHTHPOBAHHOE COAEPKAHME (COoAepKaHUe NIPUKJIATHOIO
Konyc, ero MO/YJIs1)

coctaBiromue. Ceuenue

Konyc u ero snementsl. CeueHnue KoHyca (1apajuielibHoe OCHOBaHUIO U MPOXOAIIEe

KOHYycCa yepes3 BEpIINHY), KOHMUeCcKHe ceueHusl. Pa3BepTka koHyca
B ToM ynciIe IPAKTHYECKUX 3aHATHI
Konyc u ero anementsl. CeueHne koHyca (apauleIbHOE OCHOBAHUIO U IIPOXOSIIEe
yepes3 BEpIINHY), KOHMUecKHe ceueHusl. Pa3BepTka koHyca

Tema 7.11 Conep:xanue yueOHOro Mmarepuaja

YcedeHHsbll KOHYC.
Ceuenue yceueHHOro
KOHYCa

Yceuennslii konyc. Ero o6pasyromas u Beicota. CeueHne yCeueHHOTro KoHyca

Tema 7.12
[Hap u cepa, ux ceueHus

Copep:xanue y4e0HOT0 MaTepuasia

ap u cdepa. Bzaumuoe pacnonoxenue chepsl u miaockoctu. CeueHue mapa, chepsl

Tema 7.13

IToustue 00 0OBEME Tea.
OTtHolienne 00bEMOB
MMOOOHBIX TET

Copep:xanue y4e0HOIro MaTepuajia

[Tonsitne 06 o6beme Tena. O6beM Kyba u mpsIMOYToJIbHOT O Napasuienenunena. Oobem
npu3Mbl ¥ nuauHApa. OTHoIIeHne 00beMOB O100HBIX Tel. ['eomeTprudyeckuii cMbIci
onpenenuTens 3-ro nopsaka

Tema 7.14
OGLCMLI U 1mJioniaan

Conep:xanue yueOHOro Marepuaja

OO6wembl mupaMus! 1 Konyca. O0bpeM mapa. [lnomann moBepxHocTei Ten




MOBEPXHOCTEN Tel

Tema 7.15 Conep:xanue yueOHOro Marepuajia 4
KomOunauum KomOuHanum reoMeTpuIecKux Tei
MHOTOrpaHHHUKOB 1 TC.I B TOM 4ncIe IPAKTHYECKHX 3AHATHI 4
BpaleHus KomOunHanum reoMeTpuueckux Teil
Tema 7.16 Conep:xanue yuedOHOro Marepuasia 2
I'eomerpuueckue Hcnonb3oBanne KOMOWHAIMI MHOTOI'PAaHHUKOB U TeJ BpaIlleHHs! B TPAKTHKO -
KOMOMHAIIMK Ha IPAKTUKE | OPHEHTHPOBAHHBIX 3a/[auax
B ToM yuncJie IPaAaKTHYECKUX 3aHATHI 2
Hcnonb3oBanne KOMOWHAIMI MHOTOI'PAaHHUKOB U TEJl BpAIlleHHs B TPAKTHKO -
OpPHEHTHPOBAHHBIX 3a/1a9ax
Tema 7.17 Copep:xanue y4e0HOT0 MaTepuasia 2
Pemenue 3anau. OO6beMbl U TJI0UIAIM TOBEPXHOCTH MHOTOTPAaHHUKOB U TeJI BpallleHus
MHoOrorpaHHuKH u Teja Koumponvnas paboma Neb 2
BpAaLICHUS
Pa3nen 8. IlepBooOpa3nas gyHKIuM, ee IPUMEHEHHE 12
Tema 8.1 Conepxanue yueOHOro Mmarepuaja 2
ITepBooOpazHas pyHKIUHU. | 3agada 0 BOCCTAHOBIICHHH 3aKOHA JIBUKCHUS 110 H3BECTHOM ckopoctu. [ToHsTHE
[TpaBuina HAXOXKACHUS uHTerprpoBanust. O3HAKOMJICHHE C TOHATHEM WHTErpajia U IepBOo0Opa3Hon i GyHKIIUN
1epBoo0pa3HbIX y=1(x). Pemenue 3ama4 Ha cBS3b IEPBOOOPA3HOI U €€ MPOU3BOIHOI, BEIUUCIICHHE 2
nepBooOpa3HoOM st JaHHOM GyHKIMU. Tabiuia GopMys 11 HaX 0XKICHUS OK-01, OK-02,
nepBooOpa3HbIX. V3yueHne mpaBuia BEIYUCICHUS IEPBOOOpa3HOM OK-03, OK-04,
Tema 8.2 Cojaep:kanue y4eGHOIro MaTepuasa 2 OK-05, OK-06,
ITnomans KpMBOIMHENHON | 3a7auu, MPUBOAALINE K OHSATHIO ONMPEACICHHOT O HHTErpalia — O BHIYMCICHUH TUIOIIA TN OK-07
Tpaneuuu. dopmyna KPUBOJIMHEHHON Tpareuu, o nepeMerieHu Touku. [IoHsTre onpenenéHHOro HHTerpaa. 5 ZI; éj Z§ ij
Herotona — JleliGuuna T'eomerpuueckuii U pU3NUECKUI CMBICI ONPENEIEHHOro uuTerpana. @opMyia IYK 42 o
Herorona— JleliOauna
Tema 8.3 Conep:xanue yueOHOro Mmarepuaja 2
Heonpenenenneiit u [lonsiTHE HEOMpPENEIEHHOr 0 MHTErpaia
OIpE/ENEHHBIN 2

HUHTCTpPAJIbI




Tema 8.4 Conep:xkanue y4e0HOT0 MaTepuasia 2
[Tousitue 06 I'eoMeTpuyeckuii CMBICI OIIPENEIIEHHOIO HHTErpajia
OIpEEIEHHOM UHTErpaJie
KaK IUIOLIaIn 2
KPUBOJIMHENH 0N
Tparnenuu
Tema 8.5 IIpodeccuoHaAIBLHO-OPHEHTHPOBAHHOE COAEPKAHHE (COJePKAHUE IPHUKJIATHOIO
OmnpeneneHHbI HHTETpaad | MOAYJIs) 2
B )KU3HU ['eomeTrpudeckuii cMbIC onpenesieHHoro naTerpaina. ®opmymna Herotona - JleliOHuma.
Pemenue 3aa4y Ha MpUMeHEHUE HHTErpaia Jsl BBIYUCIECHUs (PU3MYECKUX BEINYUH U
IJI01Iaen
B ToM 4ncJie IpaKkTHYeCKHUX 3aHATHI 2
I'eomerpuyeckuii cMbIca onpeneseHHoro uaterpaina. ®opmyna Herotona - JleliOHuIa.
Pemenue 3ama4y Ha MpUMEHEHUE HHTETpaia IJIsl BBIYUCIECHUs (PU3MYECKUX BEJHMYUH U
omaaeu
Tema 8.6 Conep:xanue yueOHOro Mmarepuaja 2
Pemenue 3anay. [TepBooOpasnas ¢pyukiuu. [IpaBuna HaxoxaeHus neppooOpasHeix. Ee mpumenenue
ITeppoobpasnas Gpynkuuu, | Konmponvras paboma Ne7
€€ IPUMEHCHHE 2
Pazgen 9. Crenenn u kopuu. CreneHHas GpyHKIust 14
Tema 9.1 Coaep:xanue yuyeOHOro MaTepuajia 4
CrenenHast GyHKuus, ee [ToHATHE KOPHS N-0i1 CTENEHH U3 AU CTBUTEIBHOIO ynciia. OyHKUun y = Vx ux 4
CBOHCTBA cBoiicTBa M rpaduku. CBOMCTBAa KOPHS N-0Oi CTEIICHH
Tema 9.2 Coaep:xanue yuyeOHOro MaTepuajia ] 2 OK-01, OK-02,
Hpeo6pa3ovBaHHe [Ipeobpa3zoBanue uppaoHaIbHBIX BhIPaKEHUN . OK-03, OK-04,
BBIPAKEHUN C KOPHSIMU N-
O CTENEHHU OK-05, OK-07
Tema 9.3 Conep:xanue yueOHOro Mmarepuaja 2
CBolicTBa CTEIEHH ¢ [TonsiTre cTenenu ¢ MOOBIM pallMOHALHBIM TIoKa3atesieM. CTeneHHble QyHKINHT, UX
palOHAIBHBIM U cBoMcTBa U rpaduKu 2

IEUCTBUTEIILHBEIM




IIoKasaTciIsiMHu

Tema 9.4 Conep:xkanue y4eOHOTro MaTepuasia 4

Pewenne PaBHOCUIBLHOCTh UppAIIMOHAIILHBIX YPABHEHUW U HEPABEHCTB. MeTO/IbI UX PEIIEHUS.

MppalOHAIbHBIX Pemenue uppannoHaibHbIX YpaBHEHUH U HEPABEHCTB 4

YPaBHEHHI U HEPABEHCTB

Tema 9.5 Conep:xanue yueOHOro Mmarepuaja 2

CrerneHu 1 KOpHH. Omnpenenenune creneHHol pyHkuuu. Mcnonp3oBanue ee CBONCTB NPU PEILICHUN ypaBHEHUI

Crenennast yHKIUS Y HEpaBEHCTB
Konmponvnasa paboma Ne§ 2

Paznen 10. IloxazarenbHast pyHKkumus 14

Tema 10.1 Coaep:xanue yuyeGHOro MaTepuajia 2

[TokazaTtenbHas QpyHkuus, | CTeneHb ¢ NPOU3BOJILHBIM JCHCTBUTENBHBIM TOKa3aTeneM. OnpeieseHue MoKa3aTebHOM

ee CBOMCTBa (¢yHKIMH, ee CBOMCTBA U rpauK. 3HAKOMCTBO C IPUMEHEHUEM I10Ka3aTeIbHON (QYHKIIUH. 2
Pemenue noka3atenabHbIX YpaBHEHUN (QYHKIMOHAIBHO-TpapUUECKUM METOA0M

Tema 10.2 Conep:xkanue y4eOHOT0 MaTepHaJia 6

Pemenne nokasatenbHbIX | PermeHne moka3aTenabHBIX YPaBHEHHUI METOIOM YpaBHHBAHUS IMOKa3aTeneil, METOI0M

YPaBHEHUH M HEPAaBEHCTB | BBEICHUS HOBOU MepeMeHHOM, QyHKIIMOHATBHO-TpadruueckuM MeTo oM. Pemenne 4
MOKa3aTeIbHbIX HEPAaBEHCTB
B TOM 4nc/ie IPAKTHYECKHX 3aHSATHI 2 OK-01, OK-8421,’
Pemenune noka3aTenpHbIX YPaBHEHUM METOAOM YpPaBHUBAHUS MOKa3aTesed, METOJIOM (())II<<-(())3’)5’ (())II<<-O7’
BBEJICHHSI HOBOM MepeMeHHOH, PyHKIIMOHATbHO-Tpaduyeckum MeToaoM. Perenue ’
MOKAa3aTeJIbHbIX HEPAaBEHCTB

Tema 10.3 Conep:xkanue y4e0HOT0 MaTepuasia 4

Cucrembl MOKa3aTeNbHBIX | PemieHue CHCTEM MOKa3aTeNbHbIX YPaBHCHHIA

YpaBHEHUI 4

Tema 10.4 Conep:xkanue y4eOHOT0 MaTepuasia 2

Pewienne 3anauy. Pemenne noka3zaTenbHbIX YPABHEHUN METOJ0M YPaBHUBAHMUS MTOKA3aTENEd U METOJOM

IToka3arenbHas (GyHKIUS | BBEIACHHUS HOBOMW IMEPEMECHHOM. PelieHue moka3aTenbHbIX HEPABEHCTB
Konmponwvnasa paboma Ne9 2

Pa3nen 11. Jlorapugmsbl. Jdorapupmuyeckas GpyHKuus 26 OK-01, OK-02,

Tema 11.1 ‘ Coaep:xanue yueOHOTro MaTepuajia 4 OK-03, OK-04,




Jlorapudwm umcna.
JlecaTHIHbBIN U
HATypaJIbHBII
norapu(pMel, YUCIIO €

Jlorapuwm uncna. JlecsTHUHBIN U HATypaIbHbIN JIOrapuMbl, YUCIIO €

Tema 11.2
CaoiicTBa orapumos.

Conep:xanue yueOHOro Mmarepuajia

CgoiicTtBa norapu¢mos. Onepanus Jorapu@mMupoBaHUsl.

Onepanust

Jorapu()MUPOBAHUS

Tema 11.3 Coaep:xkanue yueOHOTro MaTepuajia
Jlorapupmuyeckas Jlorapudmuueckas GyHKIMS U €€ CBOMCTBA

¢byHKIMSI, ee CBOWCTBA

Tema 11.4

Pewenne
Jorapu(PMUYECKUX
YpPaBHEHUU U HEPABEHCTB

Conep:xanue yueOHOro Mmarepuajia

[Tonsitne norapudgmudeckoro ypaBHeHus. Onepaius HOTCHIIMPOBAHUS. TPH OCHOBHBIX
METO/1a PEICHHS JIOTapu(PMHUUECKUX YPaBHEHUN: (PYHKIIMOHAIBHO-Tpa(UIeCKUii, METO/
MOTCHIIMPOBAHMSI, METO/I BBEJICHUSI HOBOU nepeMeHHou. Jlorapudmudeckre HepaBeHCTBA

Tema 11.5

Conep:xanue yueOHOro Mmarepuaja

Cucrembl AJNTOPUTM pelleHHus CUCTEMBI YpaBHeHHI. PaBHOCHIIEHOCTD JorapuMudeckux
Jorapu(pMUYEcKux YPaBHEHHI U HEPABEHCTB

YpaBHEHUM

Tema 11.6 IIpogeccnoHaILHO-OPUEHTHPOBAHHOE COAEPKAHME (COAePKAHUE IPUKJIIATHOTO

Jlorapu¢mel B npupoze u

MOYJIs1)

TEXHUKE [Ipumenenue norapugma. Jlorapupmuueckas crupans B npupone. Ee maremarnueckue
CBOMCTBa
B ToM 4nciie npakTHYeCKHUX 3aHATHI
[Ipumenenue norapugma. Jlorapupmuueckas crupans B npupoje. Ee MaTemaTuueckue
CBOICTBa
Tema 11.7 Conep:xanue yueOHOro MaTepuajia
Pemenue 3anay. Jlorapudmugeckas ¢pyHkius. Pemmenne npoctedmmx aorapupMUIECKUX ypaBHEHHHA
Jlorapudmsr. Konmponvnas paboma Nol(
Jlorapudmuyeckas

byHKIUS

OK-05, OK-07
IIK 1.1, IIK 1.3,

1IK 3.1, I[IK 4.1,
1IK 4.2




Pa3jnen 12. MHo:xecTBa. Jj1eMeHThI Teopuu rpagos 10

Tema 12.1 Conepxanue yueOHOro MaTepuaia 2

MHuoxecTBa [Tonsarue muoxecrtsa. [TonmMHoxecTBO. Onepaliuu ¢ MHOXKECTBAMHU 2

Tema 12.2 IIpogeccnoHaTIBLHO-OPUEHTHPOBAHHOE COAEPKAHME (COAePKAHUE IPUKJIATHOTO

Omnepanuu ¢ MOJYJISA) 2

MHOKECTBaMHU Omneparuu ¢ MHOXXecTBaMHU. Perienne mpukiIaHbIX 3a1a4 OK-01, OK-02,
B ToM 4ncJie NpaKTHYECKHUX 3aHATHI 2 OK-03, OK-04,
Onepanuu ¢ MHOXKecTBaMHU. PernieHne mpukiIaHbIX 3a1a4 OK-05, OK-07

Tema 12.3 Conepxkanue yueOHOro MaTepuaia 4 IIK 1.1, TIK 1.3,

I'padsr [Tonsitue rpada. Cesa3HbIN Tpad, 1epeBo, MUK rpad Ha TUIOCKOCTH 2 IIK 3.1, 1IK 4.1,
B ToM 4Hnc/Ie IpaKTH4YeCKUX 3aHATHI 2 lIK 4.2
Ioustue rpacda. Cs3HbIM rpad, AepeBo, LUKII Ipad Ha MIIOCKOCTH

Tema 12.4 Copepxanue yueOHOro MaTepuaia 2

Pemenue 3anay. Omnepanuu ¢ MHOKecTBaMH. ONKMCaHUE pealbHBIX CUTyalMi ¢ TOMOIIBIO MHOXECTB.

MmuoxectBa, I'padbl n ux | [IpumeneHue rpadoB K pelIeHUIO 3a1a4

IIPUMEHEHNE KontponbHas pabora Nel 1 2

Pazgea 13. JiieMeHTBI KOMOMHATOPUKH, CTATUCTHKH M TEOPHHU BEPOSTHOCTEH 22

Tema 13.1 Conep:xanue yueOHOro Mmarepuaja 2

OCHOBHBIE MTOHATHS [TepecTaHOBKH, pa3MeIIEHHs], COUETaHUS.

KOMOHMHATOPUKHU 2

Tema 13.2 Coaep:xkanue yuyeOHOro MaTepuajia 2

Co0bITHE, BEPOSTHOCTD CoBMecTHBIE U HECOBMECTHBIE COOBITUSA. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHIA. OK-01, OK-02,

coObIThs. CroxeHue u VYcinoBHas BEpOSTHOCTb. 3aBUCUMBIE U He3aBUCUMbIE COObITUS. TeopeMbl 0 BEpOSITHOCTH 2 OK-03, OK-04,

YMHOKEHHE BEPOATHOCTEN | MPOU3BEICHUS COOBITHH. OK-05, OK-07

Tema 13.3 IIpodeccnonabHO-OPHUEHTUPOBAHHOE CO/lep:KaHue (ColepP:KaHUe TPUKJIATHOTO gﬁ é; g§ i'j

BeposTHOCTh B MOYJIs1) 4 K42

poheccuoHATBHBIX OTHOCHTENbHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOMUMBOCTH. CTaTHCTHUECKOE

3amadax orpenenaeHne BeposiTHOCTH. O1eHKa BEpOITHOCTU COOBITHS
B ToM ynciIe IPAKTHYECKUX 3aHATHI 4

OTHOCHTENBbHASI YaCTOTa COOBITHSI, CBOMCTBO €€ yCTOWYNBOCTH. CTaTHCTUYECKOE
ornpezeneHue BeposaTHOCTH. O1eHKa BEpPOSTHOCTA COOBITUS




Tema 13.4 Conep:xanue yaeOHOro Marepuasia 4
JuckpeTrHas cinyyanHas Buns! cnydaiinbeix BenmuuH. OnpeneneHue TUCKPETHON ClIy4allHOM BEJIMYMHBL. 3aKOH
BEJIMYMHA, 3aKOH €€ pacrpeziesieHus: IMCKpeTHOU ciay4aiiHol BeanuuHbl. Ee yncioBble XapaKTepucTUKI 4
pacripeneneHus
Tema 13.5 Conep:xanue yueOHOro Mmarepuajia 4
3agauu MaTeMaTuuecKon | Bapuanuonnsiil psia. [lonuron yactot u rucrorpamma. CTaTHCTHYECKHE XapaKTEPUCTUKU
CTaTUCTUKHU psina HaOJIIOJaeMBIX TaHHBIX 4
Tema 13.6 IMpodeccnoHaILHO-OPUEHTHPOBAHHOE COAepP:KaHue (CoepPIKaHUe MPUKJIATHOTO
CocraBnenue Tabnui u MO/LyJIs1) 4
auarpamm Ha IIPaKTHKe [lepBuunast 00paboTKa CTaTUCTUYECKUX AAHHBIX. I paduueckoe UX mpeacTaBieHHE.
Haxoxenue cpeqHuX XapakTepUCTHK, HaOII01aeMbIX JaHHbBIX
B ToM 4nciie npakTHYeCKHUX 3aHATHI 4
[TepBuunas 00paboTKa CTATUCTHYECKUX JaHHBIX. [ paduueckoe ux mpencTaBiIeHUE.
Haxoxenue cpeqHuX XapakTepUCTHK, HaOII01aeMbIX JaHHbBIX
Tema 13.7 Conep:xkanue y4eOHOTo MaTepuasia 2
Pemenne 3anauy. DnemeHThl KoMOMHATOPUKU. COOBITHE, BEPOSITHOCTH COOBITHS. CII0KEHNE U YMHOXKEHHUE
DJIEMEHTBI BEPOSITHOCTEN
KOMOHMHATOPHUKH, Koumponvnas paboma Nel?2
CTaTUCTUKU U TEOPUH 2
BEPOSITHOCTEN
Pazgen 14. YpaBHeHHs 1 HepaBeHCTBa 18
Tema 14.1 Coaep:xanue yueOHOro MaTepuajia 2
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTB ypaBHEHHH U HepaBeHCTB. OnpezneneHnsa. OCHOBHBIE TEOPEMBI OK-01, OK-02,
YPaBHEHUH M HEPABEHCTB. | PaBHOCUJIbHBIX IEPEX0Aax B ypaBHEHUSIX U HepaBeHCTBax. OOIIe METOIbI peIIeHNUs OK-03, OK-04,
OOuiue MeToAbl pellieHs | ypaBHEHHIA: IEPEX0 OT paBEHCTBA (PYHKIIMH K paBEHCTBY apryMEHTOB JIJISl MOHOTOHHBIX 2 OK-05, OK-06,
(GYHKIHA, METO Pa3IOKEeHHS HA MHOYKUTEIN, METO BBE/ICHUSI HOBOW MEPEMEHHOM, OK-07
(hyHKIIMOHATBHO-TPadUIECKHI METO IIK 1.1, [IK 1.3,
Tema 14.2 Conep:xanue yueOHOro Mmarepuaja 2 IIK 3.1, 1IK 4.1,
I'paduueckuii meTox OO61ue MeTobl PEeIeHHUs] HEpaBEHCTB: Mepexo] OT CPaBHEHUS 3HaYCHUH QyHKIMH K IIK 4.2
pellieHus] ypaBHEHUH, CPaBHEHHIO 3HaUEHHUI apryMeHTOB ISl MOHOTOHHBIX (DYHKIIM, METOJ] MHTEpPBAJOB, 2

HEPaBEHCTB

¢byHkunoHanbHO-Tpaduueckuit meroa. ['paduyeckuii MmeTon penieHus ypaBHeHUN U




HEPABEHCTB

Tema 14.3 Conep:xkanue y4eOHOTro MaTepuasia 2

VYpaBHeHus u Omnpenenenue moayis. Packpeitre Moy no onpeneneHuto. [pocreiiiime ypaBHeHUS U

HEPABEHCTBA C MOAYJIEM HEpaBeHCTBa ¢ MoayJeM. [IpruMeHeHrne paBHOCUIIBHBIX MTEPEX0I0B B ONPEEICHHBIX THIIaX 2
YpaBHEHHI W HEPABEHCTB C MOJYJIEM

Tema 14.4 Coaep:xaHue yueOHOro MaTepuajia 2

VYpaBHeHus 1 3HaKOMCTBO C napametpoM. [IpocTeiime ypaBHEeHUs 1 HEPABEHCTBA C TapaMETPOM

HEpaBEHCTBA C 2

napameTpamu

Tema 14.5 IIpodeccnoHaIbHO-OPHUEHTUPOBAHHOE CO/lep:KaHue (CoepP:KaHUe TPUKJIATHOTO

CocraBiieHue U pelIeHuE | MOAYJIsI) 8

npoQecCUOHANbHBIX 3a/1a4 | PelieHre TeKCTOBBIX 3a/1a4 PO(ECCHOHATBHOTO COEPIKaHuUs

C IOMOILBIO YPaBHEHUMI B TOoM 4nc/ie NpaKTHYeCKUX 3aHATHI 8
Pemenne TekcToBBIX 3a/1a4 MPO(ECCHOHATIBHOTO CO/IEPIKaHUs

Tema 14.6 Conepxanue yueOHOro Mmarepuaja 2

Pewenne 3anauy. OO0mue MeTobl pelieHHs YpaBHEHU. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM H C

YpaBHeHUS U napaMeTpaMu

HEpaBECHCTBA B ToM 4yMc/ie NpaKTHYeCKUX 3aHATHI 2
OO01ue MeTobI pelieHHs YpaBHEHH. Y paBHEHUS M HEPABEHCTBA C MOJYJIEM H C
napameTpaMu

ITpomesxkyTouHas arrecranus B popme - IK3aMeH 18

Bcero

300




3. YCJIOBUS PEAJIM3ALIMM ITPOTPAMMBI
OBIIEOBPA30OBATEJILHOM IV CHUTIINHBI

3.1. Tpe6oBaHus K MUHUMAJIbHOMY MATE€PUAJIBLHO-TEXHHYECKOMY 00ecnevYeHnIo

Peanu3zarus nporpaMMbl 1M CLHUIUIMHBI TpeOyeT HaIn4us yueOHOro KabOMHeTa MaTeMaTHKU.
O6opynoBanue yueOHOro KabuHeTa:

- IOCA/I0YHBIE MECTa 10 KOJIMUYECTBY 00YyUarOLIUXCs;

- pabodee MecTO pernoaaBaTens;

- KOMILJIEKT y4€OHO-HaIJISIIHBIX IOCOOMI;

- KOMILJIEKT 3JIEKTPOHHBIX BUEOMATEPUATIOB;

- 3aJ1aHUA AJI1 KOHTPOJIbHBIX padoT;

- mpoeccroHanbHO OPUEHTHPOBAHHBIC 33/1aHUS;

- MaTepHalibl IK3aMeHa.

Texuuueckue cpeacTsa o0yueHUs:

- IEPCOHAIBbHBIM KOMIIBIOTEP C JIULEH3MOHHBIM IIPOrPAMMHBIM 00€CIEeUeHUEM;
- IPOEKTOP € IKPAHOM.

3.2. UupopmannonHoe odecreyeHne peaan3anuu NPorpaMmsl

3.2.1. OcHOBHBIE NIeYaTHbIE U3IAHUSA

1. Anumos IlI. A. u op. MaremaTuka: anredpa 1 Hayajaa MaTEMaTU4YeCKOT O aHAJIN3a, TeOMETPHUSL.
Anrebpa M Hayajda MaTeMaTU4YeCKOro aHanus3a (0a30Bblii W yriyOsieHHBIH ypoBHM).10—11
Kimaccel. — M., 2014.

2. Amanacan JI. C., Bymysoe B. @., Kaoomyes C. 5. u op. MatemaTuka: anreOpa 1 Hayasa
MaremMaThdeckoro ananausa. ['eomerpus. ['eomerpust (0a30BbIi 1 yriryOJieHHBINH ypoBHH). 10—11
Knaccel. — M., 2014,

3. Bawmaxoe M. M. MatemaTrka: y4eOHHK JJISI CTYJ. YUPEXKACHUN cpel. mpod. oOpa3oBaHMs.
— M., 2014.

4. bawmaxos M. M. Martematuka. COOpHHMK 3amad NPOQPHUIBHOW HAMPABICHHOCTH: Y4eO.
rocodue

JUIs CTYJ. YUpeXAeHUu cpel. npod. oopazoBanusa. — M., 2014.

5. bawmaroe M. M. Matematuka. 3a1auHuK: y4e0. mocodue uisi CTy. YUpexAeHH cpel. npod.
obpaszoBanms. — M., 2014.

6. Iyces B. A., Ipucopves C. I., Heoreuna C. B. Marematuka misg mpodeccuii u
crenuanbHOCTeH

COIMAJIbHO-PKOHOMUYECKOTr0 MPOQUIs: yueOHUK IS CTY. YUpeKIeHul cpe. mpod.
oOpazoBanus. — M., 2014.

7. Konsieun FO.M., Tkauesa M. B, @edeposa H. E. u Op. MatemaTuka: airedpa 1 Hayaia
MaTeMaTUYeCKOro aHainm3a. Anredpa W Havala MaTEMaTHYECKOro aHanu3a (0a30BbId H
yrayonenusiid ypoBaH). 10 kinace / mog pen. A. b. XKwxdenko. — M., 2014.

8. Konseun FO.M., Trkauesa M. B., @edeposa H. E. u op. MaTemaTuka: anrebpa u Hadana
MaTeMaTH4YeCKOro aHajgu3a. AjreOpa M Havalla MaTEMaTHYECKOro aHanu3a (0a30BbIM H
yrayOnenusiii ypoBam). 11 knacc / mog pen. A. b. XKwuwxaenko. — M., 2014.

3.2.2. DNeKTPOHHBbIE U3TaHHUS
1. www. fcior. edu. ru (MapOopManmoHHbIe, TPEHUPOBOYHBIC I KOHTPOJIbHBIC MATEPUATIBI).
2. www. school-collection. edu. ru (Enunast komnekiuu iudpoBbIx 00pa3oBaTeIbHBIX

pecypcoB).



4. KOHTPO.JIb M OLIEHKA PE3YJbTATOB OCBOEHUS
OBIIEOBPA30OBATEJILHOM IV CHUTIINHBI

KoHTponms W OIleHKa pacKphIBAIOTCS YEpe3 YCBOCHHBIE 3HAHUS M NPUOOPETECHHBIE
Oo0ydJarIIMMKCS yMEHHS, HampaBJICHHbIC Ha (OPMHpPOBAHHE OOIMX M MPOo(ecCHOHATBHBIX
KomriereHinii. KoMreTeHuu A0DKHBI OBITh COOTHECEHBI C MPEIMETHBIMH pe3ysibTataMu. Jlis
KOHTPOJISI U OIEHKH pPe3yJbTaTOB OOydYEHHUs IperojaaBaTelb BbIOMpaeT (OpPMBI U METOMABI C
y4eToM IpodeccuoHanu3zauuy o0ydyeHus Mo IporpaMMe U CHUTIIHHBL.

Oo6mas/mpodeccuonaibHast Pa3znen/Tema Tun oeHOYHbIX
KOMIIeTeHI[UsI MepOoNnpPUsITHSI

OK 01. Beibupats criocods P1,Tema1.1,1.2,1.3I-0/c3 1.4,1.5, | TectupoBanue
peueHus 3aga4 16 YcTHBIN onpoc
npodeccuoHaNbHOM IZ) éﬂ Tembi 2.1,2.2,2.3,2.4, 2.5 T1-0/¢, | Maremarnueckuii
ACTTEIBHOCTH P3, Temsi 3.1,3.2,3.3 [-o/c, 3.4 JHiTart
TPUMCHHTEIIBHO P4, Temsr 4.1,4.2,4.3,4.4,45, 4.6, MunuBunyanbnas
K Pa3JIMYHBIM KOHTEKCTaM 47 T-0/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITeNIbHAs

PS5, Tems1 5.1,5.2 paborta

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBienue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 PE3yJIbTATOB

P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temn 8.1, 8.2, 8.3,8.4,8.5, 8.6
P9, Tems 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 [T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPaKTUYECKUX paboT
3ammTa TBOPUYECKUX
pabor

3ammra
WHIUBUIYaTbHBIX
MTPOEKTOB
KonTtponbshas pabota

Breimonuenue

P13, Temnr 13.1,13.2,13.3,13.4,

13.5 -o/c, 13.6 SK3aMEHAI[HOHHBIX

P 14, Temsl 14.1,14.2, 143, 14.4, 3a71aHni

14.5 IT-o/c, 14.6
OK 02. Hcmonb30BaTh P1,Tema 1.1,1.2,1.311-0/c,1.4,1.5, | TecrupoBanue
COBPEMEHHBIE CPEICTBA 16 YcTHBIM onpoc
IIOWCKA, aHAJIN3a U P2, Temp1 2.1,2.2,2.3,2.4,2.5 T1-0/¢, | Maremaruueckuii
HHTCPHpETatini }2>§ Temsi 3.1,3.2, 3.3 [T-o/c, 3.4 AMICTanT
undopmanuu, n P4 Temni 1,42, 43,44 45, 46, | Anmusniyanbias
nH(OPMAITMOHHEIE 47 TI-o/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
TEXHOJIOTUH JIJIS PS5, Tempr 5.1,5.2 pabota
BBITIOJIHCHHS 33129 P 6, Temr 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
11podecCHOHAIBHOI 6.7 I1-0/c, 6.8,6.9, 6.10 IT-o/c, 6.11 DPe3yJIbTATOB
JEATeIIbHOCTH P7,Temn 7.1,7.2, 7.3, 74, 7.5, 1.6, MPAKTUYECKUX PaboT

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temsr 8.1, 8.2, 8.3,84,8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

3amnmra TBOPUECKUX
pabot

3ammra
WHIUBUIYaTbHBIX




P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,115,11.6 IT-o/c, 11.7
P12, Temer 12.1,12.2,12.3,12.4

MIPOCKTOB
KonTponbsHas padora

Brimonnenue

P 13, Temsr 13.1,13.2,13.3, 13 .4, 5K3aMEHAHOHHBIX

13.5 IT-o/c, 13.6 .

P 14, Temsr 14.1,14.2, 14.3, 14.4, sajtaru

14.5 IT-o/c, 14.6
OK 03. [InanupoBath 1 P1,Tema 1.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
peann30BbIBaTH COOCTBEHHOE 16 VYcerHbIl onpoc
npoecCHOHANIBLHOE U 12) é’ Tewmbi 2.1,2.2,2.3,2.4, 2.5 IT-0/¢, | Marematnueckuit
TIAHOCTHOS pasBuIne, P 3, Temn1 3.1, 3.2, 3.3 [T-0/c, 3.4 AHKTAHT
MPEIN PUHUMATETBCK YO P4, Tembi4.1,42,43,44 45 46 WNuauBuayanbpHas
JeSITEITIbHOCTD B 47 11-0/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITEIIbHAs
npodeccuoHanbHOM chepe, P 5, Tems 5.1,5.2 pabora
HCIIOJIL30BaTh 3HAHUS 10 P6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
dunancosoii rpamornoctu 8 | 0.7 11-0/C, 6.8,6.9,6.10 I1-0/c, 6.11 pe3yIbTaTOB

Pa3JIMYHBbIX KU3HCHHBIX
CUTyalludaXx

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temn1 8.1, 8.2, 8.3,8.4,8.5, 8.6
P9, Temn1 9.1,9.2,9.3,9.49.5

P10, Temsr 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3 IT-o/c,
114,11.5,11.6I1-0/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MIPaKTUYECKUX padboT
3ammra TBOPYECKUX
pabor

3ammra
WH/IMBHyaTbHBIX
MIPOEKTOB
KonTtponbshas pabora

Bemonnenne
P13, Temnr 13.1,13.2,13.3, 13 .4,
13.5 T-o/c, 13.6 9K3aMEHAITUOHHBIX
P14, Temnr 14.1,14.2,14.3, 14 4, 3anaHuH
14.5 IT-o/c, 14.6
OK 04. DddexTrBHO P1,Tema 1.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
B3aMMOJCHCTBOBATh U 16 YcTHBIN onpoc
paboTaTh B KOJIJIEKTUBE U IZ) é’ Temp12.1,2.2,2.3,2.4,2.5 TI-0/¢, | \aremarnueckuit
KOMATIAE P 3, Temp1 3.1, 3.2, 3.3 I-o/c, 3.4 AMICTATT
P4, Tembr4.1,4.2,4.3,4.4,45, 4.6, Hnpmusnyyabnas
4.71I-0/c,4.8,4.9,4.10,4.11 CaMOCTOATCIbHAA
PS5, Temp1 5.1,5.2 pabora
P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBienue
6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 pe3yIbTaTOB

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-0/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1,9.2,9.3,9.49.5
P10, Temsr 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3 IT-o0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4
P13, Temsr 13.1, 13.2,13.3, 13 .4,
13.5I1-o0/c, 13.6

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

MPaKTUYECKUX PaboT
3ammTa TBOPUYECKUX
pabor

3amura
WHUBHUIYaTbHBIX
MTPOEKTOB
KonTtponbshas pabora
Bremonaenne
9K3aMeHAaI[MOHHBIX
3aJaHuM




14.5 IT-o/c, 14.6

OK 05. OcyiecTBisSTh
YCTHYIO U TUCHbMEHH YO
KOMMYHUKAIMIO Ha
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
Y4€TOM 0COOCHHOCTEH
COLMAJIBHOTO U KYJbTYpPHOTO
KOHTEKCTa

P1,Tema1.1,1.2,1.31II-0/c, 1.4,1.5,
1.6

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

P 3, Temn 3.1, 3.2, 3.3 [1-o0/c, 3.4
P4, Temr14.1,4.2,43,4.4,45,4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P5, Temr 5.1,5.2
P1,Tema1.1,1.2,1.31II-0/c, 1.4,1.5,
1.6

P2, Temr1 2.1,2.2,2.3,2.4,2.5II-o/c,
2.6

P3, Temrr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temn14.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

PS5 Temr1 5.1,5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-0/c, 6.8,6.9, 6.10 IT-o/c, 6.11
P7, Temm7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temr 8.1,8.2, 8.3,8.4,8.5, 8.6
P9, Temp1 9.1,9.2,9.3,9.4,9.5

P10, 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, Temer 12.1,12.2,12.3,12.4
P13, Temsr 13.1,13.2,13.3, 13 4,
13.5 T-o/c, 13.6

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

P10, Temsr 10.1,10.2,10.3,10.4
P11, Temer 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

P13, Temnr 13.1,13.2,13.3, 13 4,
13.5IT-o0/¢c, 13.6

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

14.5 IT-o/c, 14.6

TectupoBanue
YcTHBIN onpoc
MaremaTuueckui
JUKTaHT
NunuBunyansHas
CaMOCTOSITENIbHAS
pabota
IIpencraBienue
pe3yJIbTaTOB
MIPaKTUYECKUX padoT
3amuTa TBOPUYECKHUX
pabot

3amuTa
WHIUBHUIYaTbHBIX
IIPOEKTOB
Kontponenas pabora
Beinonnenne
SK3aMEHAMOHHBIX
3alaHUN

OK 06. IIposiBisaTh
rpaXkIaHCKO-
MaTPUOTUYECKYIO TTO3UITHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHUE HA
OCHOBE TPaJAUIIMOHHBIX
00111eY eJT0BEYECKUX
LIEHHOCTEM, B TOM YHCJIE C
y4eTOM TapMOHU3AIIU
MCKHAIIMOHAJIBLHBIX H

P1,Tema 1.1,1.2,1.3 II-0/c, 1.4, 1.5,
1.6

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temrn 7.1,7.2,73,74,7.5,7.6,
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
P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1,14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6

TectupoBanue
VYcerHbI onpoc
MaremaTuueckui
JUKTaHT
NunuBunyansHas
CaMOCTOSATEIIbHAS
pabota
[IpencraBnenue
pE3yJIbTaTOB
MIPaKTUYECKUX padoT




MEXPEJTUTHO3HBIX
OTHOUIEHUH, TPUMEHSTH

3amura TBOPYECKUX
pabor

CTaHJaPThI 3ammra
AHTUKOPPYIIIUOHHOT'O WHIUBHUIYaTbHBIX
IOBEICHUS MIPOEKTOB
KonTtponsHas pabora
Brinonaenue
AK3aMEHAIMOHHBIX
3aJlaHuH
OK 07. CogneiicTBOBaThH P1,Tema 1.1,1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
COXPAaHEHUIO OKPYKaIoLIeH 16 YcTHBIM onpoc
CpEIBl, PECYPCOCOEPEKEHUIO, IZ) éﬂ Tembi 2.1,2.2,2.3,2.4,2.5 TI-0/¢, | Marematnueckuit
MPUMEHATS SHHITA 00 P 3, Temsi 3.1,3.2, 3.3 TT-0/c, 3.4 ZHieTatT
M3MCHEHHUH KJIMMaTa, P4 Tembi4.1,42,43,44.45,4.6, WunuBuayanpHas
MIPUHIIHAITEI OEPEKITHBOTO 47 TI-o/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
MIPOU3BOCTBA, 3P (HEKTUBHO P5, Tems 5.1,5.2 pabora
JIEIiCTBOBATH B P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBienue
Ype3BbIYAHBIX CUTYAIIUSIX 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yIbTaTOB

P7, Temm7.1,7.2,7.3,7.4,7.5,7.6,
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
P8, Temn 8.1, 8.2, 8.3,8.4, 8.5, 8.6
P9, Temp1 9.1,9.2,9.3,9.4,9.5

P10, Temsr 10.1, 10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

MPaKTUYECKUX PabOT
3ammTa TBOPUYECKUX
pabor

3ammra
WHIUBHUIYaTbHBIX
MIPOEKTOB
KonTtponsHas pabora

Bremonnenue

P13, Temsr 13.1,13.2,13.3,13.4,
13.5 [-o/c, 13.6 JK3aMEHAI[MOHHBIX
P 14, Temsl 14.1,14.2, 14.3, 14.4, 3ajiaHui
14.5 IT-o/c, 14.6

K 1.1. P1,Tema 1.1,1.2, 1.3 II-0/c* 1.4,1.5, | Tecrupoanue
1.6 YcTHBIH orpoc
12) é, Temb1 2.1,2.2,2.3,2.4,2.5 [1-0/¢, | Marematuaeckuii
P 3, Tempr 3.1, 3.2, 3.3 Tl-o/c, 3.4 AMICTanT
P4, Temsi4.1,42,43,4.4,45, 46, | VIHAMBUIyaIbHAs
4.7 I1-o0/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA
PS5, Temp1 5.1,5.2 pabora
P6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
6.7 IT-o0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 DPEe3yJIbTATOB

P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temn1 8.1, 8.2, 8.3,8.4,8.5, 8.6
P9, Temn 9.1,9.2,9.3,9.49.5

P10, Temsr 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3 IT-o/c,

MIPaKTUYECKUX padboT
3ammTa TBOPYECKUX
pabor

3ammra
WH/IMBUTyaTbHBIX
IIPOEKTOB




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

KonTtponenas pabora

P12, Tembi 12.1,12.2,12.3,12.4 BIIOTHCHILE
11)312»,1:{61\;151 1131,361, 13.2,13.3,13.4, 3K3aMEHALHOHHBIX
.S IT-o/c, 13. .
P 14, Temsr 14.1, 142, 143, 14.4, Jazanim
14.5 IT-o/c, 14.6
IIK 1.3. P1,Tema 1.1,1.2, 1.3 II-0/c’ 1.4,1.5, | Tectupoanue
16 YCTHBIH ompoc
g é, Temsi 2.1,2.2,2.3,2.4,2.5 110/, | Maremammaeckitit
P 3, Temsi 3.1,3.2, 3.3 [T-o/c, 3.4 AMKTAHT
P4, Tembi 4.1,4.2,43,4.4,4.5 46, | VHAMBALyalbHas
4.7 I1-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATCJIbHAA
PS5, Temrr 5.1,5.2 pabota
P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
6.711-0/c, 6.8,6.9,6.10 IT-0/c, 6.11 | pesympratos
P7, Temsi 7.1,72,73,74,7.5,7.6, | \oacrpueckux paGor
7.7 IT-0/c,7.8,7.9, 7.10 II-o/c, 3amura TBOpYCCKIX
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temni 8.1,82,83,8.4,85, 86 | Pabor
P9, Tems 9.1,9.2,9.3,9.4,9.5 3amuTa
P10, Tems: 10.1,10.2,10.3,10.4 HHIUBUAYATBHBIX
P11, Tems 11.1, 11.2, 11.3 TT-o/c, TPOEKTOB
P12 Temt 121, 195, 125, 124 | KommPomas pasora
, Temnr 12.1,12.2,12.3,12.
P 13, Tems 13.1, 13.2, 13.3, 13.4, Bermonrieriie
135 H-O/C, 136 3K3aMe%aHI/IOHHBIX
P 14, Tems 14.1, 14.2, 14.3, 14.4, 3a/laHuK
14.5 [T-o/c, 14.6
MK 3.1. P1,Tema 1.1,1.2,1.31I-0/c% 1.4,1.5, | TectupoBanue
1.6 YcTHBIH ompoc
IZ’ é, Temb1 2.1,2.2,2.3,2.4,2.5 11-0/¢, | Marematuueckuii
P 3, Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 AMICTanT
P4, Temn14.1,4.2,4.3,4.4,4.5, 4.6, VHauBHnyanbHas
4.7 IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATEJIbHAA
PS5, Tems1 5.1,5.2 paboTta
P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBienue
6.7 T1-0/c, 6.8,6.9,6.10 TI-0/C, 611 | pesympratos

P7,Temn 7.1,7.2,73,74,7.5,7.6,
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
P8, Temr 8.1, 8.2, 8.3,8.4, 8.5, 8.6
P9, Tems19.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 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
P13, Temsr 13.1,13.2, 13.3, 13 .4,

MPAaKTHUYECKUX padoT
3ammTa TBOPYECKUX
pabor

3ammra
WHIVBUIYaTbHBIX
MIPOEKTOB
KonTtponsnas pabora
Brimonxenue
9K3aMEHAIMOHHBIX




13.5IT-o0/¢c, 13.6 3aJaHUN
P 14, Temn! 14.1,14.2,14.3, 14 4,
14.5 IT-o/c, 14.6

11K 4.1. P1,Temal.1,1.2,131I-0/c’,1.4,1.5, | Tecrupoanue
16 YcTHBIN onpoc
12> é Tempi 2.1,2.2,2.3,2.4,2.5 T1-0/¢, | Marevamieckiii
P 3, Temsr 3.1, 3.2, 3.3 [I-o/c, 3.4 AMICTanT
P4, Temsi4.1,42,43,4.4,45, 4,6, | VIHAMBUIyanbHAs
4.711-0/c,4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA
PS5, Temnbr 5.1,5.2 pabora
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenne
6.7 I1-0/c, 6.8, 6.9, 6.10 TI-0/c, 6.11 | pesynpratos
77 Teola 679,710 Thote, | TpaTH—RCCX paor
711,7.12,7.13,7.14,7.15,7.16, 7.17 | SAlTa TBOpuCCKHX
P8, Tembr8.1,8.2,83,84,85,86 | Pabor
P9, Temr19.1,9.2,9.3,94,9.5 3ammra
P10, Tems 10.1, 10.2,10.3,10.4 WHIUBUYaTbHBIX
P 11, Temnl 11.1, 11.2, 11.3 H-O/C, IIPOCKTOB
11.4,11.5,11.6 TI-o/c, 11.7 Konpostshas paGora
P12, Temsr 12.1,12.2,12.3, 12.4 Brimomerie
P13, Temsr 13.1,13.2,13.3,13.4,
135 H'O/C, 136 3K3aMCHAIIMOHHBIX
P14, Temn 14.1,14.2,14.3, 14 4, 3anaHuH
14.5 I1-o/c, 14.6

IIK 4.2. P1,Tema 1.1,1.2, 1.3 II-0/c? 1.4,1.5, | Tectupoanue
1.6 YCTHBIH ompoc
12> é Temsi 2.1,2.2,2.3,2.4, 2.5 T1-0/¢, | Marematieckiii
P 3, Temsi 3.1,3.2, 3.3 TI-o/c, 3.4 AMICTART
P4, Temsi4.1,42,43,4.4,45, 4,6, | VIHAMBUIyabHAs
4.7 I1-o0/c, 4.8,4.9,4.10,4.11 CaMOCTOATCJIbHAA
PS5, Temsr 5.1,5.2 pabota
P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, [IpencraBnenue
6.7T1-0/C, 6.8, 6.9, 6.10 TI-0/c, 611 | pesymyraron

P7, Temm7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-0/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5
P10, Temn: 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
P13, Temnr 13.1,13.2,13.3,13.4,
13.5IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 4,

14.5 IT-o/c, 14.6

IIPaKTUYECKUX padoT
3ammra TBOPYECKUX
pabort

3ammra
UHIUBUIYaTbHbBIX
IIPOEKTOB
KonTtponpnas pabora
Brimosnnenune
9K3aMEHAIMOHHBIX
3aaHul
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