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1 OBIIIASA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOI'O INPEJIMETA
«MATEMATUKA»

1.1 MecTo y4eOHOro mpeamera B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIENHAJMCTOB CpeIHero
3BeHa

VYueonsiii npeamer «MATEMATUKA» oTHOCHTCS K mpeamMeTHOW oOnactu «Maremartnka u
nH(popMaTuKay U 00Ie00pa30BATENILHOMY IUKITY MPOTPaMMbl TOJITOTOBKU CHEIHAIUCTOB CPEIHErO

3BCHA.

1.2 TpeOoBaHusi K pe3yJibTaTaM 0CBOEHMS

PesynpTatrom ocBoeHus yueOHOTO mpeamera «MaTeMaTHKa SBISCTCS ONMPEACIICHHBIA dTaIl

c(OPMHUPOBAHHOCTH CIAEAYIOUINX OOLIMX U MPOPECCHOHATBHBIX KOMITETEHIUI:

Koa n HaumeHoBaHHe
(popmupyembix
KOMIIeTeHIU I

I[InanupyemMble pe3yJbTaThl OCBOECHHS NpeaMeTa

Oomue

IIpeameTHbIE

OK 01 Bei6bupats
CIIOCOOBI penicHHs 3a/1a4
npodeccnoHaTbHOM
JEATSIbHOCTH
MPUMEHUTEIIHHO
K Pa3InYHbIM
KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
OCO3HAHUE IIEHHOCTH
MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTb K aKTUBHOM
JESITEIIbHOCTH
TEXHOJIOTUYECKON U
COLIMATILHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATD,
TJIAHUPOBATh U
CaMOCTOSITEIIbHO BBITIOJIHSTh
TaKyI0 JIeSITeIbHOCTD;

- UHTEPEC K Pa3InYHbIM
cdepam npodeccruoHaIbHON
JIeATETbHOCTH,

OBnaseHre yHUBEPCAIbHBIMU
yu4eOHBIMU MTO3HABATEIBHBIMU
JIEUCTBUSIMU:

a) 6a30BBIC TOTUUECKHUE
JIEUCTBUSL:

- CaMOCTOSITEIHFHO
dbopMynupoBaTh U
aKTyaJIu3UpPOBaATh MPOOIEMY,
paccMaTpuBarth ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYIIIECTBEHHBIN NMPU3HAK WU
OCHOBAHWUS ISl CPDAaBHEHMS,
KJIacCU(pUKaLUU 1
00001IeHNST;

-BJIQJIETh METOJIaMH JIOKA3aTeIbCTB,
AITOPUTMAMHU PEIICHHS 33]a4; yMEHHUE
(bopMyIUpOBaTh ONPEICIICHHUS,
aKCHOMBI U TEOPEMBI, IPUMEHSTD UX,
IIPOBOJIUTH JJOKa3aTeIbHbIE
paccyXIeHUs B X0/I€ PELICHUs 3a1ay;
- YMETh OIIEPUPOBATh MOHATUAMU:
CTETIEeHb YnCIIa, JJorapupM 4ucia;
YMEHUE BBITIOJIHSATH BEIYMCIICHHUE
3HaYeHUH U peoOpa3oBaHUs
BBIPOKEHUI CO CTETICHSIMHU U
norapudmamu, mpeodpa3oBaHuUs
JpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

- YMETh OIIEPUPOBATh MOHATUAMU:
panroHaIbHbIE, HPpPAIMOHATIBHBIE,
noKa3aTeJbHbIEe, CTETICHHBIE,
JorapupmMHuUecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- YMETh ONIEPUPOBATH MOHITHIMU:
GbyHKIMS, HeTIpepbIBHAs (QYHKIIHS,
MIPOM3BOJIHAS, TEpBOOOpa3Has,
OTIpeIeIeHHBI UHTETpall; yMETh
HaXOJIUTh POU3BOIHbIE
AJIEMEHTAPHBIX (DYHKIIMHA, UCTIONB3YS
CIpaBOYHBIC MaTEPHAJIBI; MCCIIEIOBATD
B IIPOCTEHIIINX CIyJasx QYHKIUU HA
MOHOTOHHOCTbH, HAXO/IUTh
HanOOJIbIIIE M HANMEHBIITNE 3HAYCHHS




- ONPECIATh LU
JIeATEeTbHOCTH, 3371aBaTh
napameTpbl U KpUTEPUH UX
JIOCTH>KCHHS;

- BBIIBJISIT 3aKOHOMEPHOCTH U
IIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBICHUSX;
- BHOCUTbh KOPPEKTHBBI B
JIeATEeIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
LeJISIM, OLICHUBATh PUCKHU
MOCJICJICTBUM J1€ATEIbHOCTH;

- pa3BUBATh KPEATUBHOE
MBIIUIEHUE [TPU PELICHUN
YKU3HEHHBIX TTPpo0sieM

0) 6azoBbIC
HCCJIEI0BATENbCKUE ICUCTBUS:
- BJIaJIETh HaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKOW U
MPOEKTHOM ESITEIBbHOCTH,
HaBBIKAMM Pa3pelICHUs
npo0Jem;

- BBIABJISITH IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh
apryMEHTHI JIJIst
JIOKa3aTeJIbCTBA CBOMX
YTBEPKJI€HUH, 3a7]aBaTh
napameTpbl U KpUTEPUHU
pelieHus;

- aHAJIM3UPOBATH MOJTYUYEHHBIE
B XOJI€ PEIICHUS 3a/1a4i
pe3ynbTaThl, KPUTUYECKH
OIICHUBATDH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

-- YMETh IEPEHOCUTH 3HAHUS B
MMO3HABATENBHYIO U
MPAKTUYECKYIO 00JacTu
KU3HEICATCIIbHOCTH;

- YMETh UHTETPUPOBATH
3HAHUS U3 Pa3HbBIX
MPEAMETHBIX 00J1acTe;

byHKUUi; CTpOUTH rpaduku
MHOT'OYJICHOB C MCIIOJIb30BaHHEM
amrapara MaTeMaTHYeCKOro aHan3a;
NPUMEHSTH TPOU3BOIHYIO MIPH
pEeIlIeHnH 3a71a4 Ha JIBIKEHUE; pelIaTh
MPAKTUKO-OPUEHTUPOBAHHBIC 33141
Ha HauOOJIbIIINE U HAUMEHBIIINE
3HAYEHUS, HA HAXO0X/ICHUE TTYTH,
CKOpPOCTH M YCKOPEHHUS;

- YMETh OIEPUPOBATH MOHITHAMU:
paunoHaimbHas QyHKIHS,
nokaszarenbHast QyHKIIHS, CTeTIeHHAas
byHKIMS, TorapudMuIecKas
(GyHKIUS, TPUTOHOMETPUIECKHE
byHK1MHN, 00paTHBIE QYHKIUY;
YMEHHE CTPOUTH TpaduKU U3YUEHHBIX
(byHKINH, HCTIONB30BaTh TPapUKU IPU
M3yYEHHH MTPOIIECCOB U 3aBUCUMOCTEH,
IIPU PEUICHUN 33/1a4 U3 JPYTUX
yueOHBIX IPEIMETOB U 3a/]1a4 U3
pealibHOM JKU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

- YMETh pelIaTh TEKCTOBBIC 33a]a41
pas3HBIX TUIOB (B TOM YHCIIE HA
MIPOIICHTHI, JOJIM U YaCTH, Ha
JBHKEHHE, paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3a/1a41 U3
001aCcTH ypaBJICHUs JIUIHBIMH U
ceMeWHBIMU (PMHAHCAMU); COCTaBIIATh
BBIP)KEHUS, YpaBHEHMsI, HEPAaBEHCTBA
U MX CUCTEMBI 110 YCIOBHIO 331a4H,
UCCIIEI0BaTh MOJyYeHHOE pellleHue U
OIICHUBATH MPABIOTOI00HOCTD
pe3yJIbTaTOB,

- YMETh ONIEPUPOBATH MOHITHIMHU:
cpenHee apu(pMETHIECKOEe, MEIHaHa,
HauOoJIbIlIee 1 HAaUMEHbIIIee
3HA4YeHUs1, pa3Max, AUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeTh U3BJIEKATH,
MHTEPIPETHPOBATH HHPOPMAITHIO,
MIPEACTABICHHYIO B TAOIUIIAX, HA
nuarpammax, rpadukax,
OTpaXkarollyr0 CBOMCTBA peaIbHBIX




- BBIJIBUI'aTh HOBBIC U/ICHU,
HpeIIJIaFaTB OpI/IFI/IHaJIBHBIe
MOJIXOJBI U PELICHUS;

M CIIOCOOHOCTD HX
UCITIOJIB30BaHUs B
[I0O3HABATEJILHOU U
COILIMAJILHOM MPAKTHKE

MIPOLIECCOB U SIBIICHUH; TIPEICTABIIATh
WH(OPMAIIHIO C TTOMOIIBIO TAOIHII U
JarpaMM; UCciIe10BaTh
CTaTHCTUYECKHUE JIAHHBIC, B TOM YHUCIIC
C IpUMEHEHUEM rpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETh ONEPUPOBATH MOHATUSIMHU:
CIIyYailHBIN OMBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYaHOTO
COOBITHSI; YMEHUE BBIYHUCIIATH
BEPOSITHOCTH C UCTIOJIb30BaHUEM
rpaUYecKuX METOI0B; TPUMCHSITh
(bopMyIIbI CIIOKEHUSI U YMHOXKEHHUS
BEPOATHOCTEH, KOMOMHATOPHbBIE
bakThl 1 GOpPMYIBI IPU PELICHUU
3aJ1a4; OIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy9aifHBIMU BEJIMYUHAMH; YMEHUE
MPUBOJIUTH TIPUMEPHI TIPOSBICHHUS
3aKOHA OOJIBIIIUX YHUCEN B IIPUPOTHBIX
1 OOIIIECTBEHHBIX SBICHUSIX;

- YMETh ONEPUPOBATH MOHATUSIMHU:
TOYKa, MpsiMasi, IIIOCKOCTb,
MIPOCTPAHCTBO, IBYTPaHHBIN yrod,
CKpEIIHBAIOIINECs PsSIMbIE,
NapajuIeIbHOCTD U
MEPICHIUKYIIIPHOCTD TIPSIMBIX H
TUIOCKOCTEH, YTOJI MEXTy MPSMBIMH,
YroJl MeXAY IPSMO U THIOCKOCTBIO,
YTOJI ME@XAY TUIOCKOCTSIMH,
paccTosiHuE OT TOYKHU JI0 TUIOCKOCTH,
paccTosHUE MEXY MPSIMBIMU,
paccTosTHUE MEXY MIOCKOCTSIMU;
YMEHHE HCITOJIb30BATh MPH PEIICHUH
3aJ1a4 U3y9ICHHBIE (PAKThI U TEOPEMBI
TUTAHUMETPHUH; YMEHHUE OICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOILIETO
MUDA;

- YMETh ONEPUPOBATH MOHATUSIMHU:
MHOTOTPaHHUK, CEUCHUE
MHOTOTpaHHUKA, KYO,
napauieNienure 1, Mpu3Ma, mupamMuia,
¢durypa v MOBEpXHOCTH BpaIllCHUS,
UATUHIP, KOHYC, map, cdepa, ceueHus
¢burypsl BpaleHus, MIOCKOCTb,




Kacaroasicsi cepsl, HUIUHIPA,
KOHYcCa, TUIOIIA (b TOBEPXHOCTH
MUPAMHUIBI, TPU3MBI, KOHYCA,
WIMH]IPA, TI0Maab chepsl, 00beM
KyOa, MpsIMOYTOJILHOTO
napauiesienune/1a, MupaMubl,
NPU3MBI, HWIMHPA, KOHYCAa, [1apa;
YMEHHUE H300pakaTh MHOTOTPaHHHKH
Y TIOBEPXHOCTH BPAIIEHUS, HX
CEYCHHUS OT PYKH, C TOMOIIBIO
YEepPTEIKHBIX HHCTPYMEHTOB H
AJIEKTPOHHBIX CPEJICTB; YMCHHE
pacrio3HaBaTh CHMMETPHIO B
NPOCTPAHCTBE; YMEHHE PAacliO3HABATh
NPaBUJIbHBIC MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHITHIMHU:
JIBIKEHHE B IPOCTPAHCTBE, MTOI00HBIE
¢Gurypsl B IpOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIICHUE TUIOIIA I
MOBEPXHOCTEH U 00HEMOB IO T0OHBIX
buryp npu perieHuu 3aay;

- YMETh BBIYHCIISATh TCOMETPUICCKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOIAb,
00beM, IJI0IIA/Ib TOBEPXHOCTH),
UCIIONB3YS U3yUeHHBbIE (DOPMYIIBI U
METO/TBI,

- YMETh ONIEPUPOBATH MMOHATUSIMHU:
MPSIMOYTOJIBHAS CUCTEMa KOOPINHAT,
KOOPJMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE
MIPOU3BEICHUE, YTOI MEKIY
BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOPa HA YUCIIO;
HAXOJHUTh C TTOMOIIHIO U3yUEHHBIX
(hopMyIT KOOPUHATHI CEPETUHBI
OTpe3Ka, PacCTOSTHUE MEKTY TBYMS
TOYKAMH;

- YMETh BBIOMPATH TTOIXOSIIIHIA
W3YYECHHBIN METO [Tl PEIICHUS
3aJla4M, pacro3HaBaTh
MaTemMaThueckue (hakThl U
MaTeMaTHYECKHUE MOJICITH B
MIPUPOJTHBIX U OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; YMEHUE
MIPUBOJIUTH TIPUMEPHI MATEMATHICCKUX




OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATH MOHATUSAMMU:
OIpeziesieHue, aKCUOMa, TEOPEMA,
CJIE/ICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE
(bopMyITUPOBKH; YMEHUE
dbopmyaupoBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHUE,
MPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCII0JIB30BATH METO]L
MaTeMaTUYECKON MHIYKLINH;
IIPOBOJIUTH TOKA3aTEJIbHbIE
paccyXJIeHUs IPU PEIICHUH 3aa4,
OIICHUBATD JIOTUYECKYIO
MIPaBUIIbLHOCTh PACCYXKACHUM;

- YMETb ONEPUPOBATH MOHATUAMHU:
MHO’K€CTBO, [10JIMHOXECTBO,
orepanuy HaJl MHOKECTBaMU; YMEHUE
UCII0JIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN anmnapar s
ONMUCAHUs PEAbHBIX MPOLECCOB U
SIBJICHUM NPU PEIICHUH 337a4, B TOM
qrclie U3 APYTruX Y4eOHBIX MPEIMETOB;
- YMETbh ONEPUPOBATH MOHATUAMM:
rpad, cBs3HBIN Tpad, 1epeBo, UK,
rpad Ha MIIOCKOCTH; YMEHUE 3a]1aBaTh
Y OTUCHIBATh Tpadbl pa3IMUHBIMU
crocob6aMu; UCIONIb30BaTh rpadbl Npu
pEILIEHNN 3a/]a4;

- YMETh CBOOOIHO ONEPUPOBATh
MOHSATUSMU: COYETAHUE,
IIEPECTaHOBKA, YNCJIO COUYETaHUH,
YHCJIO IEPECTAHOBOK; OMHOM
HeloToHa; ymMeHue npuMeHsITh
KOMOMHATOpHbIE (PaKThl U
paccyXIeHus Ui pellieHus 3a1a4;
-YMETh ONIEPUPOBAThH MOHATUSIMU:
HaTypaJIbHOE YUCIIO, 1IEJI0E YUCIIO,
OCTaTOK IO MOAYJIIO, PAllMOHAIIBHOE
YKCII0, UPPALMOHAIBHOE YHCIIO,
MHO’KECTBa HAaTYpaJIbHBIX, I[EJIbIX,
paloHaIbHBIX, NEHCTBUTENBHBIX
YHCeJl; YMEHHE UCII0JIb30BATh
MPU3HAKU AETUMOCTH, HAUMEHbIINN




OOIIMiA AETUTENb U HAaUMEHbIIIee
obmree kpatHoe, anroput™ EBkiuaa
IIPY PELICHUH 33/1a4; 3HAKOMCTBO C
Pa3IMYHBIMH MTO3UIIMOHHBIMH
cUCTEMaMM CUMCIICHHUS;

- YMETb CBOOOJIHO OIIEPUPOBATH
HOHATUSIMU: CTEIIEHb C LIEIbIM
1oKa3areseM, KOpeHb HaTypajlbHON
CTETICHH, CTETECHb C PallHOHATILHBIM
nokasaresem, CTEIeHb C
JIEUCTBUTENIbHBIM (BEIIECTBEHHBIM)
mokasaresiem, Jorapudm guca,
CHHYC, KOCUHYC U TaHI€HC
IPOU3BOJILHOI'O YHCIIA;

- YMETh OIIEPUPOBATh MOHATUAMU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpas3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPaBEHCTB, PABHOCHUIIBHOCTD
yYpaBHEHHIA, HEPABEHCTB U CUCTEM,
panroHaJIbHbIE, HPPALIIOHAJIBHBIE,
1oKa3aTesbHbIe, CTEIICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPUUYECKUE YPABHEHMUS,
HEPaBEHCTBA U CUCTEMbI; YMEHHE
pemarh ypaBHEHHsI, HEpaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3THYHBIX
MIPUEMOB; pelaTh YpaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSTh YpaBHEHHUS,
HEpPaBEHCTBA, X CUCTEMBI JJIs
pelIeHHs] MaTeMaTHYeCKUX 3a/1a4 U
3ajJja4y U3 pa3IMuHbIX 00JacTell HayKu
Y peajbHOM KU3HU;

-yMeTh CBOOO/IHO OIEPUPOBATh
MOHATUSIMU: TpaQUK HYHKIUH,
oOpartHast QyHKIUS, KOMIIO3HIIUS
GbyHKUMH, TUHEeHHAS QYHKIUS,
KBaJpaTU4Hasi GYHKLUS, CTEIICHHAs
(bYHKLUS C LIETBIM ITOKa3aTelNeM,
TPUTOHOMETPHUYECKUE (PYHKIHH,
0o0paTHBIE TPUTOHOMETPUIECKHE
byHKINY, TOKa3aTebHas U
norapudmuueckas QyHKUNN; yMEHUE
CTpOuTh rpaduku QyHKIUH,




BBINOJIHATH MPEOOPa3OBAHUS
rpaduKoB (QyHKITHIA;

YMEHHUE HCIIONIb30BaTh rpauKu
GYHKIUH 1715 M3y4eHus IPOIECCOB U
3aBUCUMOCTEH MpU PEeLICHUH 3a]a4 U3
Jpyrux y4eOHbIX IPEIMETOB U U3
peanbHOM JKU3HU; BBIpaXKaTh
(dbopMynaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

yYMEHHUE CBOOOIHO ONEPUPOBATH
MOHATUSMH: YETHOCTb (DYHKIINH,
NEPUOIMIHOCTD (DYHKIINH,
OrPaHUYEHHOCTh (QYHKIINH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
byHKIIMYM, HanboJbIIee U HAaUMEHbIIIEe
3Ha4YeHUs QYHKLUU HA IPOMEKYTKE;
YMEHHUE TMPOBOANTH UCCIIEIOBAHHE
dyHKIM;

YMEHHE HCII0JIb30BaTh CBOICTBA U
rpaduKku GYHKIUH IS pEIICHHS
ypaBHEHHI, HEpaBEHCTB U 337134 C
napameTpamu; n300paxxaTh Ha
KOOP/IMHATHOH MJI0CKOCTH MHOXECTBA
pelLeHHii ypaBHEHUH, HEPaBEHCTB U
UX CUCTEM;

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATHUSAMHU: TTOCIIEIOBATEIHHOCTD,
apupMeTHIeCcKast MPOrPeCcCHs,
reOMETPHUYECKasl MPOTPECCHS,
0eckoHeyHO yObIBaroLIast
reoMeTpHUecKas Porpeccusi; yMeHue
3aJ]aBaTh MOCJIE0BATEIBHOCTH, B TOM
qHCie ¢ TOMOLIbI0 PEKYPPEHTHBIX
(opmyu;

- YMETh ONEPUPOBATH MOHITHIMU:
HETPEPBIBHOCTH (DYHKIMH, aCHMITTOTHI
rpaduka QyHKIMH, IEpBast U BTOpas
POU3BOIHAS (PYHKIIUH,
reoOMeTPHUECKUil U (pu3nIecKuii
CMBICJI TPOU3BOIHOM, IEpBOOOpa3Has,
OTIpeIeIeHHBI UHTErpall; yMEHUE
HAXOJIUTh ACHMITOTHI Tpaduka
(GyHKINU; yMEHHE BEIYUCIISATH
MIPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO W KOMITO3UIINH (DYHKIIHIA,
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HaXOJUTh YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUY;

YMEHHUE HCIIOJIb30BaTh MPOU3BOIHYIO
JUTS UCCIieTOBaHMs (DYHKITHM, 1715
HaXO0XKJCHUS HaWIy4Ilero pereHus B
IPUKIIAJHBIX, B TOM YHCJIE€ COLMAIbHO-
HKOHOMHUECKUX U (PU3NUECKUX
3ajjauax, AJs OIpeesIeHHs] CKOPOCTH
Y YCKOPEHHUsI; HAXOUTh TUIOIAAN U
00BeMbI PUTYp ¢ TOMOIIBIO
MHTETpaja; IPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOTO MOJICTTMPOBAHUS C
MOMOIIbI0 Au(hepeHITnaATBHBIX
YpPaBHEHUN;

- YMETh OIIEPUPOBATh MOHATUAMU:
KOMIIJIEKCHOE YHCII0, CONPSKEHHBIE
KOMIIJICKCHBIE YMCIIa, MOAYJIb U
apryMEeHT KOMIUIEKCHOTO YHCJIa,
(dopma 3armcu KOMIUIEKCHBIX YUCEel
(reomerpuueckas,
TPUTOHOMETpUYECKast U
anredpanyeckas); yMeTb IPOU3BOJUTH
apupMeTHyecKue JeHcTBUs C
KOMILJIEKCHBIMU YU CJIaMU; IIPUBOIUTD
IPUMEPHI UCTIOJIB30BaHUS
KOMILIEKCHBIX YHCET;

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATHUSIMH: CpelTHEEe
apudmernyeckoe, MeAMaHAa,
HauOoJIbIlIee 1 HaUMEHbIIIee
3Ha4YeHus, pa3Max, AUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE IS
OIKCAHMS YUCIOBBIX JAHHBIX; YMEHHE
UCCIIE/IOBATh CTATUCTHYECKUE TAHHBIE,
B TOM YHCJIE C IPIMEHEHHEM
rpaduIeCKUX METO/I0B U
AIIEKTPOHHBIX CPEICTB; rpaduIecKu
UCCIIEI0BaTh COBMECTHBIE
HaOJIOICHNUS C TOMOIIIBIO IarpaMm
pacceuBaHUs U JIMHEHHON perpeccuu;
- YMETh HaXOJIUTh BEPOSATHOCTHU
COOBITHI C UCTIOJIB30BAaHUEM
rpad)M4ecKuX METOJIOB; IPHUMEHSITh
JUTSL pelieHus 3a1a4 (popMyIibl
CJIO)KEHUSI 1 YMHOXKEHUS
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BEPOSTHOCTEH, OpMYITy TOTHOM
BEPOSATHOCTH, opmyny bepnymu,
KOMOUHATOpHBIE (HaKThI U (POPMYIIHI;
OLIGHUBATh BEPOSTHOCTH PEaJIbHBIX
COOBITHH; YMEHHUE OTIEPUPOBAThH
HNOHSATHSAMU: CITydaiiHasi BEJIMYNHA,
pacnpeieneHne BepoITHOCTEN,
MaTeMaTU4ecKoe OXKHUIaHuE,
JUCTIEPCUS U CTaHIapTHOE
OTKJIOHCHME CIIy4aliHOW BEJIMYUHBI,
GbyHKIMY pacnpeaeneHus U
IUIOTHOCTH PAaBHOMEPHOTO,
MI0Ka3aTebHOT0 U HOPMAJILHOTO
pacnpeseneHuil; yMeHune
UCIIOJIb30BATh CBOMCTBA N3YYEHHBIX
pacnpeieNieHui 1S peleHus 3a/1a4;
3HAaKOMCTBO C ITOHATHSIMU: 3aKOH
OOJIBIINX YKCEN, METOJIBI
BBIOOPOYHBIX UCCIICOBAHUI; YMEHUE
MIPUBOANUTH TPUMEPHI IPOSIBICHUS

3aKOHA OOJBIINX YKCEN B IPpUPOAHBIX

u O6H.I€CTBCHHBIX SABJICHUAX,

- YMCTb CBO60I[HO OIICPHUPOBATH
MMOHATHUAMM: TOYKA, IIPpAMasd,
IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K,

Jy4, IUIOCKUH yToJI, IBYTPAaHHBIN yroJl,
TPEXTPaHHBIN YroJl, NepeceKarInecs,

napajuieNIbHbIe M CKPEIIUBAIOIIHECS
npsIMbIe, TAPAIIETFHOCTD U
NEePIEHANKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEH, yroia MeXay NpsiMbIMH,
yroJl MeXAy NPsSMON U MIIOCKOCTbIO,
YroJl MeXAY MIIOCKOCTSIMU; YMEHHUE
HCIIOJIB30BAaTh IIPpU PCIICHWH 3aaa4
U3Y4YEHHbIE (PaKThl U TEOPEMBI
IIAaHUMETPHUHU, YMCHHUEC OLICHUBATH
pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM
MUpE; yMEHHE ONepHUpOBaTh
MOHATUSIMH: MHOTOTPAHHHK, CEYEHUE
MHOT'OI'paHHHKA, TPAaBUIbHBIN
MHOT'OTPaHHHK, TPU3Ma, THPAMH/Ia,
¢burypa v mnoBepXHOCTb BpallleHUs,
UATUHIP, KOHYC, map, cdepa,
pa3BepTKa OBEPXHOCTH, CEUCHUS
KOHYCa ¥ IMIIMH/IPA, TapajlieIbHbIC
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OCH WJIM OCHOBAHUIO, CEYCHHE I11apa,
IUIOCKOCTB, Kacaromasicst chepsl,
IWINHAPA, KOHYCa; YMEHHE CTPOUTH
ceueHre MHOTOTpaHHHUKa, U300pakaTh
MHOTOTPaHHHUKH, GUTYPHI 1
MOBEPXHOCTHU BPAILCHHS, UX CEUCHHS,
B TOM YHCJIE C TIOMOIIBIO
AIIEKTPOHHBIX CPE/ICTB; YMEHHUE
PUMEHSTH CBOMCTBA T€OMETPUYECKHIX
¢buryp, caMocTosITeIbHO
(bopMyIMpOBaTh OMPEICIICHUS
U3ydaeMbIX (QUTYp, BBIIBUTATH
TUIIOTE3BI O CBOMCTBAX M MPHU3HAKAX
TeOMETPUYECKUX (UTYD,
00OCHOBBIBATh WJIH OIIPOBEPTaTh UX;
yYMEHHE TIPOBO/IUTH KIIACCUPHUKALIUIO
¢buryp mo pazIUYHBIM IPU3HAKAM,
BBINOJIHATH HEOOXOIMBIC
JIOTIOJTHUTEIILHBIE IOCTPOCHUS;

- YMETh CBOOOTHO OIIEPUPOBATH
HNOHSATHAMMU: TUIOIIA/Ab (GUTYPBI, 00bEM
(Gurypsl, BeIM4YMHA yIIia, pacCTOSHHE
OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSTHHE
MEK1Y MPSIMBIMU, PACCTOSTHHE MEXITY
IUIOCKOCTSIMHU, TUIOIIAb chepsl,
TUTOIIAb TOBEPXHOCTH THPAMHU/IBL,
MIPU3MBI, KOHYCa, [IMINHIPA, 00BEM
Ky0a, IpsIMOYTOJIbHOTO
napaieNienuesa, MupaMuIbl,
NPU3MBI, HWIMHPA, KOHYCa, Iapa;
YMEHHUE HaXOJUTh OTHOLLICHHUE
00BeMOB MOJO0HBIX (HUTYD;

- YMETh CBOOOIHO ONEPUPOBATh
MOHATHUSIMH: TBH)KCHUE,
napajuieNbHBIA IEPEeHOC, CHMMETPHS
Ha IJIOCKOCTH U B POCTPAHCTBE,
MMOBOPOT, TpeoOpa3zoBaHue Moa00us;,
o J00HbIE (PUTYPBI; YMEHUE
pacrio3HaBaTh paBHbIE U TIOJJOOHBIE
(burypsl, B TOM 4UClie B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpe; yMEHHUE
UCTIOJTB30BaTh TE€OMETPUIECCKHE
OTHOIIIEHHSI, HAXOTUTh
TreOMETPUYECKHE BETMINHBI (JITMHA,
yToJ1, IJIONIA (b, 00hEM) MPH PEIICHUN
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3a7a4d U3 IPYTUX Y4eOHBIX MIPEIMETOB
U U3 peajbHOM )KU3HU;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSAMMU: PAMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI
TOYKHU, KOOPJIMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BECHUE BEKTOpA Ha
YHCIIO, PA3JI0KEHUE BEKTOpA 110
0asucy, CKaIIpHOe POU3BEICHHE,
BEKTOPHOE IIPOU3BEIECHUE, YOl
MEXy BEKTOPaMH; YMEHHE
HCIIOJIB30BaTh BEKTOPHBIN U
KOOPJMHATHBIA METOJ JUJISl PELIECHUS
r€OMETPUYECKHX 3a/1a4 U 3a]1a4
JIPYTUX y4eOHBIX MPEAMETOB;
ONEPUPOBATH MOHATUAMU: MATPULIA
2x2 u 3x3, onpeaenuTens MaTPHUILbI,
FEOMETPUYECKUI CMBICIT
OIIPEIETIUTEINS;

- YMETb MOJEJIIMPOBATh PEAIbHBIC
CUTyallMH Ha SI3bIKE MATEMATHKU;
COCTAaBJISITh BBIPAKECHUSI, yPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33]1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIEIH C
MCII0JIb30BaHUEM amrapaTa anreopsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN
pe3ynbTaT; CTPOUTh MAaTEMATHYECKUE
MOJIEJIN € TOMOIIBIO TEOMETPUIECKUX
MOHSATUIN U BEJTUYMH, peuliaTh
CBSI3aHHBIE C HUMH PAKTUYECKUE
3a/1a4y; COCTABIIATH BEPOSITHOCTHYIO
MOJIEJIb U UHTEPIIPETUPOBATH
ITOJIyYEHHBIN pe3ysbTaT; PelaTh
IIPUKJIAJHBIE 3a/1a41 CPEACTBAMU
MaTeMaTHYeCKOro aHAJIN3a, B TOM
YHUCJIE COUUATBHO-DKOHOMUYECKOTO 1
(bU3MUeCKOro Xxapakrepa;

- YMEHHE BBIOMPATH TTOIXOISTIHIA
METOJ JUISl PELIEHUS 3a1a4H;
MMOHUMaHKE 3HAYMMOCTHA MAaTEMaTUKHU
B M3yUYEHUHU MIPUPOJTHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SBJICHUN;
YMEHHUE Paclo3HaBATh MPOSIBICHUE
3aKOHOB MaTEMaTUKH B UCKYCCTBE,
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YMEHME IPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUI
POCCHUIICKON U MUPOBOM
MaTEeMaTU4YeCKON HayKu

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
IIOMCKA, aHaJIu3a U
MHTEpHpETauu
uHbOpMaLNH, H
MH(pOPMAaILOHHbIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccuoOHaIbHON
JesTeNbHOCTH

B oGnactu neHHocTH
HAy4YHOT'O ITO3HAHUSA:
-c(hOpMUPOBAHHOCTb
MHUPOBO33PEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00I11eCTBEHHOH MPaKTHKH,
OCHOBAaHHOT'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOErO MECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHHE
SA3BIKOBOM M YATATEIbCKON
KYJIBTYpPbI KaK Cpe/ICTBa
B3aMMOJECHCTBUS MEKIY
JIOJbMU U NTO3HAHUS MHUPA;

- OCO3HAaHME LIEHHOCTU
HAy4YHOU JNEATEIBHOCTH,
TOTOBHOCTb OCYILECTBIISATh
IIPOEKTHYIO U
HCCJIEIOBATEIbCKYIO
JeSITeIbHOCTh MHIUBUTyaIbHO
U B TpYIIIIE.

OBnazneHne yHUBEpPCAIbHBIMU
y4eOHBIMH [T03HABATEIbHBIMU
JEUCTBUAMMU:

B) paboTa ¢ uHpopmaruei:

- BJIaJICTh HaBbIKaMU
MoJIyuyeHus: UHpOopMaIuu U3
VCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIEHO
OCYILIECTBJIATH IIOUCK, aHAIIN3,
CUCTEMATH3ALMIO U
MHTEpIpeTaLnio HHPOPMALUU
pa3IUYHBIX BUAOB U popM
MIpeJICTaBJICHMUS,

- CO371aBaTh TEKCTHI B
pa3ianuHbIX hopMaTax ¢
y4eTOM Ha3HaueHUs
uHpOpMAILIUU U LIETEeBOI

- YMETh OIIEpUPOBATh MOHATUAMU:
paunoHanbHast QyHKIMS,
noka3zaresabHast QyHKIMsL, CTelIeHHasI
¢bynkuus, morapudmMudeckas
(byHKIMS, TPUTOHOMETPUYECKUE
¢bynkunu, odpatHble HYHKIMY;
YMEHHUE CTPOUTH rpaUKH N3yUYEHHBIX
(G YHKIMHA, UCTIOIB30BaTh IPAPUKH MTPU
U3y4EHHH IIPOLIECCOB U 3aBUCUMOCTEH,
IIPU PELICHUH 3a/1a4 U3 JPYTux
y4eOHBIX IPEMETOB U 3ajiay U3
peanbHON JKU3HU; BEIPAKATH
dbopmynIaMu 3aBUCUMOCTH MEXTY
BEIIMYMHAMU;

- YMETh OIEPUPOBATH MOHITHIMU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUN U
HEPaBEHCTB, PABHOCUIIBHOCTb
YPaBHEHMI, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPpPAlOHAIEHEBIE,
MoKa3aTeJbHbIE, CTETICHHBIE,
jorapudmuueckue,
TPUTOHOMETPHUYECKUE YPABHEHHUS,
HEPaBEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI C IOMOIIbIO Pa3IMYHBIX
IIPUEMOB; pelaTh ypaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C
napamMeTpoM; IPUMEHSTh ypaBHEHHUS,
HEPaBEHCTBA, MX CHCTEMBI JIJIS
peleHHsI MAaTeMaTHIeCKUX 3a/1a9 U
3aJ1a4y U3 pa3IMuHBIX 00JacTell HayKu
U peaJIbHOM KHU3HH;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSMU: IBH)KEHUE,
napajuieNbHBIA IEPEHOC, CHMMETPHS
Ha IJIOCKOCTH U B POCTPAHCTBE,
MMOBOPOT, TpeoOpa3zoBaHue Moa00us;,
o/100HbIE PUTYPBI; YMETH
pacrio3HaBaTh paBHbIE U IOJJOOHBIE
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ayJUTOpUH, BBIOHpast
ONTUMAIIbHYIO (hOpMy
IpeCTaBICHUS U
BU3YaJIU3aIIH;

- OLICHUBATh JJOCTOBEPHOCTbD,
JETUTUMHOCTb UH(pOPMALIUHY,
€e COOTBETCTBUE NPABOBBIM U
MOpPaJIbHO-3TUYECKUM
HOpMaM;

- UCTIOJIB30BATh CPEACTBA
UH(POPMALIMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B pellICHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
co0uroIeHreM TpeOOBaHMIA
APrOHOMUKH, TEXHUKH
0e301aCHOCTH, TUTHCHBI,
pecypcocOepexeHus,
IPAaBOBBIX U ITUYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOMN
0€30IaCHOCTH;

- BJIaJIeTh HaBbIKaMH
pacro3HaBaHMs U 3aILUTHI
uH(popMaluy,
MH(pOpMaLOHHON
0€30MacCHOCTH TUYHOCTH

(burypsl, B TOM 4UCIi€ B IPUPO/JIE,
HCKYCCTBE, apXUTEKTYPE; YMETh
HCTIOJIb30BaTh T€OMETPUYECKHE
OTHOILICHHSI, HAXOIUTh
reOMETPHUCCKUE BEITMUMHBI (JUTHHA,
YTOJ1, IUIOIIA/1b, 00bEM) IPH PEIICHUH
3a7a4 U3 IPYruX YYeOHBIX MMPEIMETOB
U U3 pEaIbHOW KH3HH

OK 03 ITnanupoBaTs
peann30BBIBATH
coOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATEIBCKYIO
JeATEILHOCTD B
npo¢ecCuoOHATBHON
cdepe, UCIOIB30BaTh
3HAHHA 10 (PUHAHCOBON
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX

B o0nactu nyxoBHO-
HPaBCTBEHHOT'O BOCITUTAHUS:
-- c(pOpPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS,
ATHYECKOTO TIOBEJICHHUS;

- CIOCOOHOCTh OLIEHUBATh
CUTYAIIHIO ¥ IPUHUMATD
OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYAICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

- 0CO3HAHME JIMYHOTO BKJIaJa B
MIOCTPOEHNE YCTOWYNBOIO
Oynymwero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOMM POJIUTENSIM U (WIIN)
JPYTUM 4YIEHaM CEMbH,

- YMETh OIIEPUPOBATh MOHATUAMU:
panroHaJIbHbIE, HPPAL[IOHAIIBHEIE,
noKa3aTeJbHbIEe, CTETICHHBIE,
JorapupmMHUecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- YMETh OIEPUPOBATH MOHITHIMU:
MHOTOTPaHHHK, CEYCHUE
MHOT'OIpaHHHKa, KYO,
napajiesienune1, npu3ma, nupamMmuia,
¢durypa 1 moBepXHOCTb BPALCHHUS,
IWIMHAP, KOHYC, ap, cdepa, ceueHus
¢burypsl BpaleHus, MIOCKOCTb,
Kacaromiasicsi chepsl, IUIUHIPA,
KOHYca, TUIOIIA b TOBEPXHOCTH
MUPaMUJIbI, TPU3MEBI, KOHYCAa,
IWIMHApPA, TUI0IasL chepbl, 00beM
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CO3aHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATUS
LIEHHOCTEN CEMEHHOM KU3HHU B
COOTBETCTBUU C TPATULIUIMHU
HapoaoB Poccuu;

OBnazieHre yHUBEPCAIbHBIMU
PEryJIATUBHBIMU IEHCTBUSMU:
a) caMOOpraHU3alIHs:

- CaMOCTOSTEIbHO
OCYIIECTBIISATh
MMO3HABATEJIbHYIO
JIeATETbHOCTD, BBISBIISTh
po0JIeMbl, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE
3aa4uu B 00pa3oBaTebHOMN
JESTEIIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSTENIBHO COCTABIIATh
IUTaH PeHIeHUs IPOOIEMBI C
Y4E€TOM UMEIOIIHNXCS
pecypcoB, cOOCTBEHHBIX
BO3MOXHOCTEHU U
MPEAOYTEHU;

- 1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM;

CrocoOCTBOBATH
(GhOpMHUPOBAHHIO U
IIPOSIBIICHUIO IIUPOKOU
SPYIUIIMU B PA3HBIX 00JIACTSIX
3HaHWH, MOCTOSTHHO MOBBIIIATh
CBOI1 00pa3oBaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
WCIIOJIH30BATh MTPUEMBI
pedaexkcun 1715 OIIEHKU
CUTYyalluH, BBIOOpa BEPHOTO
perieHus;

- YMETb OLIEHUBATh PUCKH U
CBOEBPEMEHHO TPUHUMATH
pELIeHUs IO UX CHUKEHUIO;
B) HYMOIIMOHAJIbHBIN
WHTEIJUIEKT, MPEANOoJIararonun
c(OpMHUPOBAHHOCTH:
BHYTPEHHEN MOTHBALUH,
BKJIFOYAIOIIEN CTPEMIICHHE K

KyOa, MpsIMOYTOJILHOTO
napaieNenumnea, MupaMuibl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa;
yMEHHUE U300paxaTb MHOTOI'PaHHUKH
Y TIOBEPXHOCTH BpAILICHHUSI, UX
CCUCHHSI OT PYKH, C TOMOIIIBIO
YEePTEIKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEICTB; YMETh
pacro3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMETh Paclo3HaBaTh
NPaBUIbHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHITHIMU:
NPSIMOYTOJIbHASI CHCTEMa KOOPIMHAT,
KOOPJIMHATBI TOYKH, BEKTOP,
KOOPJIMHATBI BEKTOPA, CKAIIPHOE
MPOU3BEICHUE, YTOJ MEKITY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPA HA YHUCIIO;
HAXOJUTh C MTOMOIIBIO N3yYEHHBIX
($hopMyJT KOOPJIUHATHI CEPETUHBI
OTpE3Ka, PACCTOSIHUE MEXKIY JIBYMS
TOYKaMU

17



JOCTH)KEHUIO 1IETH U yCIexy,
ONTUMU3M, HUHUIIMATUBHOCTD,
yYMEHUE JIeHICTBOBATh, UCXOIS
U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAOIIEH
CIOCOOHOCTH TOHUMATh
HMOLIMOHAIBHOE COCTOSHUE
JIPYTHUX, YYUTBIBATh €T0 MpU
OCYILIECTBIICHUH
KOMMYHHKAIIH, CIIOCOOHOCTh
K COYYBCTBUIO U
COIIEPEKHUBAHHUIO;

- COIIMAJIbHBIX HABBIKOB,
BKJIIOUYAIOIIUX CIIOCOOHOCTH
BBICTPAUBaTh OTHOIICHUS C
JIPYTHUMH JIOAbMH,
3a00TUTbHCA, IPOSBIIATH
MHTEPEC U pa3peniaTh
KOH(JINKTHI

OK 04 D¢ddexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE
Y KOMaHJIe

TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTU U
CaMOOIIPE/ICIICHUIO;
-OBJIaJICHUE HABbIKAMHU
yueOHO-HCCIIeI0BATENbCKOMH,
IIPOEKTHOM M COLMATIbHON
JIEATEIIbHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU
JEUCTBUSIMHU:

0) COBMeCTHas JIeATeIbHOCTD:
- IOHUMATh U UCTIOJIb30BAThH
MIpEUMYyIeCTBa KOMaHAHOU U
UHAUBUAYAJIbHON pabOThI;

- IPUHUMATD 1IEJIN
COBMECTHOM JICATCILHOCTH,
OpraHU30BBIBATH U
KOOPJMHHUPOBATH JEHCTBUSA 110
€€ JOCTUKEHHUIO: COCTaBIISITh
IJIaH JEUCTBUMN, PACIIPEICTIATh
POJIM C y4ETOM MHEHUM
Y4aCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOM
paboThI;

- KOOPAUHUPOBATH U
BBITIOJHSATH padoOTy B

- YMETh OIIEPUPOBATh MOHATUAMU:
CJIy4alHbII OIBIT U CIIy4ailHOe
coOBITHE, BEPOSATHOCTh CIYy4alHOTO
COOBITHS; YMETh BBIUUCIISATH
BEPOSITHOCTH C UCIOJIb30BaHUEM
rpadMUecKuX METO/I0B; TPUMEHSTh
(OPMYITBI CTIOKEHHUS U YMHOKCHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOPMYIIBI IPU PELLICHUN
3ajjay; OLlEHUBATh BEPOSTHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO
CllydyaiiHBIMU BEJTMYMHAMM; YMEHUE
IPUBOAUTH PUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YHCEN B TPUPOTHBIX
M OOIIECTBEHHBIX SIBICHUSIX;

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATHUSIMH: CTETICHB C IIEJIBIM
rokasareseM, KOpeHb HaTypalbHON
CTETIEHH, CTENEHb C pallMOHAIbHBIM
rokasarteseM, CTEereHb C
JIECTBUTENIbHBIM (BEILIECTBEHHBIM)
rokasaresem, jJorapudm yucia,
CHHYC, KOCHHYC U TAHTEHC
IIPOM3BOJILHOTO YHCIIA;

- YMETb CBOOOJIHO ONIEPUPOBATH
MNOHATUAMHU: rpaduK QyHKINH,
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YCIIOBHSX PEAJIbHOTO,
BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYULIECTBIIATH TO3UTHUBHOE
CTpaTeruueckoe MoBeeHUE B
Pa3IMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITH
UHUITUATHBHBIM.

OBnazneHne yHUBEpPCAIbHBIMU
PETYJIATUBHBIMU JICHCTBUSMU:
I') IPUHATHE ce0s U APYTUX
JIIOJIEN:

- IPUHUMATh MOTHUBBI U
apryMeHTHI IPYTUX JIOeH
IPY aHAJI3e Pe3yabTaTOB
JeSITeTbHOCTH;

- IPU3HABATH CBOE MPABO U
IIPaBO JPYTUX JIIOACH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C TO3UINH
JIPYToro 4enoBeKa

oOpartHast pyHKIHS, KOMIO3HULIUS
byHKUnH, TUHEeHHAS QYHKIUS,
KBaJpaTU4Hasi GYHKLUS, CTEIICHHAs
(YyHKLHS C LIETBIM ITOKa3aTelneM,
TPUTOHOMETPUUYECKUE (DYHKIUH,
00paTHbIE TPUTOHOMETPUYECKHE
GbyHKLNY, TOKa3aTeNbHas U
norapudmudeckast GyHKIIMH; YMETh
CTpOUTH TpapuKu PYHKIHH,
BBITOJHATH Ipeo0pa3oBaHus
rpaduKoB GyHKITHIA;

- YMETh UCIIOJIb30BaTh rpauku
GyHKUUH 17151 U3y4EHUs POLIECCOB U
3aBUCUMOCTEH MU PEeLICHUHU 3ajiay U3
Jpyrux yu4eOHBIX IPEAMETOB U U3
peanbHOM JKU3HU; BhIpaXKaTh
(dbopmynIaMu 3aBUCUMOCTH MEXTY
BEIIMYMHAMU;

- CBOOOJTHO ONIIEpUPOBATH MOHATHIMMU:
YEeTHOCTh (PYHKIIWH, IEPUOTUIHOCTD
(GyHKIIUHM, OTPAaHUYEHHOCTD (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
byHKIIMHM, HanboJbIlIee U HAaNMEHbILIee
3Ha4YeHUs QYHKLUU HA IPOMEKYTKE;
YMETb IPOBOJUTH UCCIIEOBAaHHUE
byHKINY,

- YMETb HCII0Ib30BATh CBOKCTBA U
rpaduku QyHKIUI A1 pEIIeHHS
ypaBHEHHIA, HEPAaBEHCTB U 33714 C
napameTpamu; n300paxaTh Ha
KOOP/IMHATHOH MJIOCKOCTH MHOXECTBA
peLICHU YpaBHEHU, HEPABEHCTB U
UX CUCTEM

OK 05 OcymiecTBasTh
YCTHYIO ¥ TUCHBMEHHYIO
KOMMYHHKAIUIO Ha
rOCy1apCTBEHHOM SI3bIKE
Poccutickoit denepanun
C y4eToM 0cOOeHHOCTEH
COLIMAJIbHOTO U
KYJIbTYPHOT'O KOHTEKCTa

B obnacTu acTeTnueckoro
BOCIIUTaHHS:

- ACTETUYECKOE OTHOIIIEHHE K
MUpY, BKII0Yast 3CTETUKY
ObITa, HAYYHOTO U
TE€XHUYECKOTO TBOPUYECTBA,
criopTa, TpyJa u
00IIeCTBEHHBIX OTHOIIICHMIA;
- CIIOCOOHOCTH BOCIIPUHUMATh
pa3UYHbBIE BH]IBI UCKYCCTBA,
TPaTUIANA U TBOPUYECTBO
CBOETO M JIPyTUX HapOO0B,

- YMETh ONIEPUPOBATH MMOHATUSIMHU:
cpenHee apuMeTHIeCKoe, MeTHaHa,
HauOoJIbIIee U HANMEHbIIICE
3HAYEHUS, pa3Max, TUCIEPCHs,
CTaH/IapTHOE OTKJIIOHEHHE YHCIOBOTO
Habopa; yMEHUE U3BIEKATh,
MHTEPIPETHPOBATH HH(POPMAIIHIO,
MIPEACTABICHHYIO B TaOIUIIaX, HA
nuarpammax, rpadukax,
OTpaXkarollyr0 CBOMCTBA peaIbHBIX
MIPOIIECCOB H SIBIICHUH; TIPE/ICTABIIATh
nH(OPMAIIHIO C TOMOIIBIO TAOIHII U
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OIIYIIATh YMOIIMOHAIEHOE
BO3JICUCTBUE UCKYCCTBA;

- YOKICHHOCTh B 3HAYMMOCTH
JUTSL TUYHOCTH U 00IIeCTBa
OTEYECTBEHHOT'O U MUPOBOT'O
HCKYCCTBa, STHUYECKHUX
KYJIbTYPHBIX TPaJAULIUN U
HapOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K
CaMOBBIPKEHUIO B PA3HBIX
BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH KadecTBa
TBOPUYECKOH JINYHOCTH;
OBnazeHre yHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMU
NEeNCTBUSIMU:

a) o01ieHue:

- OCYILIECTBIIATH
KOMMYHHKAITUH BO BCEX
cdepax KU3HHU;

- pacro3HaBaTh HeBepOaIbHbIE
CpencTBa OOIICHHMS, TOHUMATh
3HAYEHHUE COIUAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA
KOH(MIMKTHBIX CUTYaIHi 1
CMSTYATh KOH(IHKTHL;

- pa3BEepPHYTO U JIOTUIHO
U3JIaraTh CBOIO TOUYKY 3PECHHUS C
HCIIOJIb30BAaHUEM SI3BIKOBBIX
CpEenCTB

JIrarpaMm; UCCIEN0BATH

CTaTUCTUYCCKUC JAaHHBIC, B TOM YMCJIIC

C IPUMEHEHUEM IpahuIeCcKUX
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETh OIIEpUPOBATh MOHATUAMU:
TOUKa, MpsiMasi, IIOCKOCTb,
IIPOCTPAHCTBO, IBYI'PAaHHBIN YIoJI,
CKpELMBAIOIUECS MIPSIMBbIE,
[apaJuIeIbHOCTD U
NEPIEHIUKYISIPHOCTD NPSIMBIX U
IIJIOCKOCTEM, YrOJl MEXAY IIPSIMBIMH,
YroJI MeXAY IPSIMOM U IIOCKOCTHIO,
YroJl MeXAY MIIOCKOCTSIMH,
paccTosiHUe OT TOYKH JI0 IUIOCKOCTH,
paccTosiHue MEXAY NPSMbIMU,
paccTosiHuEe MEXAY IIIOCKOCTSIMM;

- YMETb UCII0NIb30BaTh IIPU PELIEHUH
3a71a4 U3y4eHHbIC (DAaKThI U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
pasMepbl 00BEKTOB OKPYIKAIOLIETO
Mupa

OK 06 ITposiBnsaTh
IPaXIaHCKO-
MaTPUOTHYECKYIO
MO3UIHIO,
JI€MOHCTPHUPOBATh
OCO3HAaHHOE TOBEJICHHE
Ha OCHOBE
TpaJIULIUOHHBIX
0011eUeI0BEYECKUX
LIEHHOCTEH, B TOM YHCIIE
C YY€TOM rapMOHHU3AINH
MEXHAIIMOHAIbHBIX U
MEXPEeTUTHO3HbIX
OTHOILIEHUI, TPUMEHSATh
CTaHapThI

- 0CO3HaHHE 00yUaIOIIUMUCS
POCCUICKON I'paXKJaHCKOU
UJEHTUYHOCTH;

- LIEJICHAIPABIEHHOE Pa3BUTHE
BHYTPEHHEHN NO3ULIUN
JMYHOCTH Ha OCHOBE JyXOBHO-
HPABCTBEHHBIX LIECHHOCTEN
HaponoB Pocculickoi
denepanyy, UCTOPUIECKUX U
HAIMOHAJIbHO-KYJIbTYPHBIX
Tpanuuui, GpopMupoBaHue
CUCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYINLUOHHOIO

- YMETbh ONEPUPOBATH MOHATUAMMU:
MPSIMOYTOJIbHASI CUCTEMa KOOPJMHAT,
KOOPJMHATHI TOUYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKaJISIPHOE
MPOMU3BEJCHUE, YTOJ MEKITY
BEKTOpPaMHU, CyMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOPA HA YHUCIIO;
HaxOJIUTh C MOMOIIbIO U3YYEHHBIX
(bopMyIT KOOPAMHATHI CEPEIHBI
OTpPE3Ka, PACCTOSIHUE MEX]Y ABYMsI
TOYKAMHU;

-yMeTbh BBIOUPATh TIOIXO SN
W3YYEHHBIN METO AJI PEIICHUS
3aJ1a4M, pacro3HaBaTh
MaTemMaTtnueckue (hakThl U
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AHTUKOPPYILIHOHHOTO
IIOBEJICHUS

MHUPOBO33PEHUS,
MPaBOCO3HAHUS,
JKOJIOTUYECKOH KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTH LETU U
CTPOUTH JKU3HEHHBIC IJIaHbL;
B wactu rpaxxganckoro
BOCIIUTAHMUS:

- OCO3HAHHE CBOMX
KOHCTHUTYIIMOHHBIX TIPaB H
00s13aHHOCTEH, YBaXKEHHE
3aKOHA U IPaBOMOPSIKA;

- IPUHATHE TPAJAULIMOHHBIX
HAI[MOHAJIbHBIX,
0011e4eI0BeueCcKuX
T'YMaHUCTHYECKHUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;
- TOTOBHOCTb ITPOTHBOCTOSTH
UJICOJIOTUH SKCTPEMHU3MA,
HallMOHAIN3Ma, KCeHOPOoOuH,
JTUCKPUMUHAIINH 10
COLIMATIbHBIM, PETUTHO3HBIM,
PacoBbIM, HAlIMOHAJIbHBIM
MpU3HAKaM;

- TOTOBHOCTH BECTHU
COBMECTHYIO JIEATEIIbHOCTh B
MHTEPECax IPaKTaHCKOTO
00111ecTBa, y4acTBOBaTh B
CaMOYTIpaBIICHUH B
00111600pa30BaTENHHOM
OpTraHHU3aINH U JETCKO-
IOHOIIECKUX OpTaHH3aIusiIX;

- YMEHHE B3aUMO/ICHCTBOBATH
C COIMATbHBIMU UHCTUTYTaMH
B COOTBETCTBHUH C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;
- TOTOBHOCTH K TYMaHUTapPHON
Y BOJIOHTEPCKOM
NeSITeTbHOCTH;
MaTPUOTHYECKOTO
BOCITUTAHHS:

- ¢hOpMHUPOBAHHOCTH
POCCHICKOM TpaXKJaHCKON
UJCHTHYHOCTH, TATPUOTH3MA,
YBaKEHHS K CBOEMY HapOIy,
YyBCTBA OTBETCTBEHHOCTH

MaTeMaTU4eCKHe MOJIEIH B
MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE
MPUBOJIUTH TIPUMEPHI MATEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM
MaTeMaTHUYeCKON HAYKU.

- YMETh ONEPUPOBATH MOHATUSIMHU:
CIIyYailHBIN OMBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIYyYaiiHOTO
COOBITHSI; YMETh BBIYUCIIATH
BEPOATHOCTH C UCII0JIb30BAHUEM
rpaUYecKuX METOI0B; TPUMCHSITh
(bopMyIIbI CIIOKEHUSI U YMHOXKEHHUS
BEPOATHOCTEH, KOMOMHATOPHbBIE
bakThl 1 GOpPMYIBI IPU PELICHUU
3aJ1a4; OIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yalHBIMU BEJIUYMHAMU; YMECHUE
MPUBOJIUTH TIPUMEPHI TIPOSBICHHUS
3aKOHa OOJIBIIMX YUCEN B PUPOIHBIX
1 OOIIECTBEHHBIX SBICHUSIX
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nepen PoauHou, roproctu 3a
CBOM KpaM, cBoro Ponuny,
CBOH A3BIK U KYJIBTYDY,
IIPOLIIOE U HACTOSIIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa
Poccuu;

- LIGHHOCTHOE OTHOILIEHUE K
roCyJ1IapCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY U
IPUPOJIHOMY HACJIEIUIO,
MaMATHUKAM, TPAJIULIHSIM
HapoaoB Poccuu,
noctxeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uaeitHas yOeKJJeHHOCTb,
TOTOBHOCTH K CIIY)KEHHIO U
3amure OTeuecTna,
OTBETCTBEHHOCTb 32 €T0
cynp0y;

OCBOEHHBIE 00YYarOIIUMHUCS
MEXIPEAMETHBIE TIOHATUS U
YHHUBEpCcajbHbIC yueOHbIE
JeNCTBUS (PETyNIATUBHEIE,
II03HABATEINILHBIE,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTH UX
MCIIOJIb30BaHUs B
ITIO3HABATEJIBHON U
COLIMAIILHOM MTPaKTUKE,
TOTOBHOCTB K
CaMOCTOSITEIBHOMY
MJIAHUPOBAHUIO U
OCYIIIECTBJICHUIO y4eOHOU
JeSITeIbHOCTH, OpraHu3auu
y4eOHOr0 COTPYAHUYECTBA C
neAarorn4ecKuMmu
pabOTHUKAaMU U
CBEPCTHHUKAMM, K Y4aCTHIO B
IIOCTPOCHUH MHANBUAYAIbHON
00pa3oBaTeNbHON TPACKTOPHH;
- OBJIaJIEHUE HaBBIKAMU
y4eOHO-UCCIIeI0BATEIhCKOM,
IIPOEKTHOM M COLMAIBbHON
JeSITEIIbBHOCTH
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OK 07 CopgeiicTBOBaThH
COXPAaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HAaHUSI 00
W3MEHEHUHU KIIUMaTa,
MIPUHLIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUIX

- HE IPUHUMATD JIEHCTBUS,
MIPUHOCSIINE BPE]
OKPYXKarOILEH CpeJe;

- YMETb MIPOTHO3UPOBATH
HeOJIaronpusITHbIC
9KOJIOTUYECKUE MTOCIEACTBUS
NPEANPUHUMAEMBIX JICHCTBHI,
MpeaoTBpalaTh UX;

- PaCUIUPUTH OTIBIT
JIeATEITLHOCTH SKOJIOTMYECKOM
HaIPaBJICHHOCTH;

- pa3pabaThIBaTh IUIaH
pelieHus MpooJIeMbl C yUeTOM
aHaJIN3a UMEIOIINXCS
MaTepualbHbIX U
HEMaTepUalIbHBIX PECYPCOB;

- OCYILIECTBIIATH
LEJICHANPABJIEHHbBIN MOUCK
nepeHoca CpeACTB U COCO00B
JICUCTBUA B
npoecCHOHANBHYIO CPey;

- YMETb [IEPEHOCUTH 3HAaHUS B
MMO3HABATENIbHYIO U
MPAKTUYECKYIO 00JacTu
JKU3HEACITEIbHOCTH;

- IpeJIaraTh HOBBIE MPOEKTHI,
OIICHUBATD UJIEU C TIO3UIUHU
HOBU3HBI, OPUTUHATILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- YMETh OINEPUPOBATH MOHATUAMU:
¢byHKLUMs, HETIpephIBHAS (PYHKIHS,
MIPOU3BOIHAS, IEPBOOOPA3HAS,
OTIpeIeICHHBI UHTETPAL; YMETh
HaXOJUTh IPOU3BOJHBIE
3JIEMEHTApHBIX (QYHKLIMH, UCIIOIB3YSI
CIPaBOYHBIE MaTE€PUAJIbl; UCCIIE0BATh
B IIPOCTEHIINX CIy4asX QYHKLIUHU HA
MOHOTOHHOCTbH, HAXOJIUTh
HanOOJIbIINE M HANMEHBIIINE 3HAYCHUS
byHKUU; CTpOUTh rpaduku
MHOTOYJICHOB C MCIIOJIb30BaHHEM
anrnapara MaTeMaTHYeCKOro aHaIu3a;
IPUMEHSTH IPOU3BOIHYIO IIPH
pELLIeHUH 3a]]a4u Ha JBH)KEHUE; pelaTh
IPAKTUKO-OPUEHTHUPOBAHHBIE 3a]]auu
Ha HauOOJIBIINE U HANMEHBIINE
3HAYCHUs1, Ha HAXOXKACHUE ITYTH,
CKOpPOCTH M YCKOPEHUS;

- YMETh OIEPUPOBATH MOHITHIMU:
JBH)KEHUE B IPOCTPAHCTBE, MOJ00HbBIE
(burypsl B IpOCTPaHCTBE;
UCIOJIb30BaTh OTHOLIEHHUE IIJIOLIA e
MOBEPXHOCTEN U 00BEMOB MOJJOOHBIX
¢buryp npu perieHuu 3aaay;

- YMETh BBIYHCIISATh TEOMETPUIECKHE
BEITMYUHBI (JUTHMHA, YTOJ, TUIOIIA b,
00beM, MII0Mab TOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYITBI U

- 1aBaTh OLIEHKY HOBBIM METO/IbI

CUTYalUsIM, BHOCUTb

KOPPEKTUBBI B AEATEIbHOCTb,

OLICHMBATh COOTBETCTBUE

pe3yabTaTOB LENAM

CocraBiieHue miaaHoB  padoOT 1O

[1K 2.2. Pa3zpabatbiBaTh TEXHHUYECKOMY  OOCITYKHBAaHUIO U
TEXHOJIOTHYECKYIO PEMOHTY  Ha  OCHOBE  JIaHHBIX
JOKYMEHTALUIO AJIs MH(POPMALMOHHOM CHUCTEMBI
MpoBeIeHUs paboT 1Mo yIpaBIeHUS TEXHUUYECKUM
TEXHUUYECKOMY o0CITy’)KUBaHUEM u PEMOHTOM
00CITy’)KUBAaHUIO IIPOMBIIIJIEHHOTO (TEXHOJIOIMYECKOT0)
MIPOMBIIIIJIEHHOTO 000pyAOBaHUS. Hcnonp3oBath
(TEXHOJIOTUYECKOTO) MH(pOpMaLMOHHbIE u
000py0BaHUsl. TEJIEeKOMMYHUKALIMOHHBIE TEXHOJIOTUU

cbopa,  pa3MemieHusi,  XpaHEHUs,
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HAKOIJICHUS,  IpeoOpa3oBaHUs  H

nepeaavn TAHHBIX B
npodeCcCHOHATBLHO-OPHEHTUPOBAHHBIX
UH(POPMAIIMOHHBIX cucremMax
yIpaBJIeHUs TEXHUYECKUM
00CITy’)KUBaHUEM u PEMOHTOM
IPOMBIIIICHHOTO (TEXHOJIOIHYECKOI0)
000pyIoBaHUs

1K 3.2. Pa3zpabatbiBaTh Hcnons3oBath CUCTEMY

TEXHOJOTHIECKYIO
JOKYMEHTAITUIO JIJIsI
MIPOBE/ICHUS TUIAHOBBIX U
HETUIAHOBBIX PEMOHTOB
MIPOMBIIIIICHHOTO
(TEXHOJIOTUYECKOTO)
o0opymoBaHUsI.

IJIAHUPOBAHUSL pecypcoB (manee -
ERP-cucrema)  opranmzamuum i
MPOBEPKU HANUYMsI MaTepuaioB U
3aMacHbIX 4YacTei, HEOOXOAUMBIX s
SKCILTyaTallHH, TEXHUUYECKOTO
o0cyXKUBaHUS u peMOHTa
MIPOMBIIIJICHHOTO (TEXHOJIOTHYECKOTO)
000pyI0BaHUs. Ucnons3oBath
TEKCTOBBIE PEIAKTOPHI (IIPOIIECCOPHI)
TUTST odopmIIeHHS YYeTHOM
JIOKyMEHTAIlMd Ha IPOMBINIJICHHOE
(TexHomormyeckoe)  00OpyIOBaHUE,
€ro 3amacHble 4acTHU U MaTepUalIbl
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2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM yueOHOro npeaMera U BUAbI yueOHO# padoThl

Buj yueOHoii padoThl

O0BeM B yacax

Y4yeOHas HATPY3Ka 00y4aIOIMXCS 270
B TOM YHUCJIE:
JIEKLUHU, YPOKH, CEMUHAPbI 155
MIPAKTUYECKHE 3aHATHS 40
71a00paTOPHBIE 3aHATHS -
WHIUBUTYAJIbHBINA TTPOCKT 39
U3 HUX POoQeCcCHOHATBHO-OPUEHTHPOBAHHOE COJICPIKAHNE 12
IIpomexyTouHas arrecTauuu B popme dk3ameHa |1 cemectp 18
2 ceMecTp 18
B TOM YHCJIE: -
KOHCYJIbTAIlHH L cemectp 2
2 ceMecTp 2
1 cemectp 12
caMmocTosTelIbHas paboTa 2 cemectp 12
9K3aMEH 1 cemectp 4
2 ceMecTp 4




2.2 TemaTuueckoe INIAHUPOBAHUE U COACPKAHUEC yqeﬁnoro nmpeamMmera «MareMaTHKa»

HauMmeHoBaHHne Conep:xaHue y4e0HOro MaTepuasia (0CHOBHOEe U PodecCHOHATBLHO-OPUEHTHPOBAHHOE), Koanl
pa3aesioB U TeM NMPaKTHYeCKHE 3aHATHA KOMIIeTEeHIIHIA,
O6LeM (opmupoBanuio
4ACOB KOTOPBIX
crnocodcTByer
3JIEeMEHT
MPOrpaMmMbl
1 2 3 4
Pa3zpea 1.
Anredpa u Hayaja 100
MaTeMaTHYecKoro
aHa/In3a
Tema 1.1. Uncaa u Coaep:xanue yueOHOro MaTepuaJia
BbIYUC/ICHUS 1. PammonansHaeie unciia. OOBIKHOBEHHBIE U JIECITUYHBIE z[p061/1, IIPOLICHTHI, OECKOHEUYHBIE

NIEpUONYECKHE JPOOH.

2. Ilpumenenue apoOeil M MPOLEHTOB AJs PELICHUS MNPUKIAIHBIX 33734 M3 Pa3IMuHBIX
OTpacsei 3HaHUN U pealbHOM KU3HM.

3. JlelictBurenbHble uucna. ParyoHanbHble W HppalMoOHaNbHBIE yucia. ApupmeTnyeckue
orepanuu C ﬂGﬁCTBI/ITCJ’IBHBIMH qucJiaMu.

4. Moaynb qeHCTBUTETHLHOTO YHCIIa U €r0 CBOMCTBA. 2 OK 01
5. Hcnonp3oBanue moaxopsmed (HopMbl 3amucH JEWCTBUTEIBHBIX YUCET ISl pelIeHUs 8§ 8421
MPAKTUYECKUX 3a/1a4 U NPEJICTABIICHUS TAaHHBIX. OK 05
6. [TpubmmkEnnbIe BBI‘II/ICJICHI/I)\IZ MpaBujIa OKPYIJICHUs], IPUKUAKA U OK 06
OIICHKA PE3YJIbTaTa BHIYUCICHUM. OK 07

7. HarypanbsHbie u nenble uncia. [I[pumeHenne npu3HakoB AenuMoctu nenbix gucen, HOJ u
HOK, octaTkoB o moaysto, anroputma EBKinaa uist peeHus 3a1a4 B HEJbIX YUCIax. 2
8. MHOXecTBO, olepalyy HaJl MHOXKECTBAaMH U UX cBoOMcCTBa. J{uarpammel Ditnepa—Benna.
9. IlpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOTO ammapara /s OMNHCAHUS  PEATbHBIX
MIPOIIECCOB M SIBJICHUH, PY PEIICHNUH 3a7a4 U3 IPYTUX yUYCOHBIX IPEIMETOB.

10. Onpenenenue, TeopemMa, CBOWCTBO MaTeMAaTHYECKOro OOBEKTa, CIEICTBUE,
JI0OKA3aTebCTBO, PABHOCUJIbHBIE YPABHEHHSI.

Bcero nmo Teme: 6




Tema 1.2. Ctenens. | Comep:xkaHue yueOHOro marepuaja OK 01
CpoficTBa cTeNeHH. | Crepen ¢ HenbIM 0KazateneM. bunom HbroToHa. OK 02
Ap"q’MeT"‘feCK“ﬁ CreneHb ¢ pallMOHAILHBIM M JIeHCTBUTENLHBIM OKa3aTeleM 1 eé CBOICTBA. OK 04
KOpeHE N-0H CTeleHHU ApudmeTnuecknii KOpeHb HaTypaJIbHON CTENIEHU U €T0 CBOWCTBA. OK 05
ITpeoOpa3oBaHus YUCIOBBIX BRIPAKECHUN, COACPIKAIINX CTENCHU U KOPHH OK 06
Bcero no reme: OK 07
Tema 1.3. Coaep:xaHue y4eOHOro MaTepuaJia
Kommiekcnbie yncaa | 1. KommiuekcHble uuncia. AnreOpavuyeckas W TpUTOHOMETpHUYecKas (OpMBI  3alucu OK 01
KOMIJIEKCHOT'O YHUCIIA. OK 02
2. Apudmernyeckue onepanum ¢ KOMIJICKCHBIMU YHCIIAMHU. 8§ 82
3. M300pakeHne KOMIICKCHBIX YHCEIT Ha KOOPIMHATHOU TuTockocTH. Dopmyna Myaspa. OK 05
4. Kopuu N-o#i cTeneHu u3 KOMIUIEKCHOTO YUCIIA. OK 06
5. IlpuMeHeHne KOMIUIEKCHBIX YUCEeN [ pelIeHus (PU3NIECKUX U OK 07
reOMETPUUECKUX 3a/1aY.
Bcero no reme:
Tema 1.4. YpaBHenuss | Conep:xkaHue yueOHOro MaTepuaJia
1 HEpaBeHCTBA 1. ToxnecTBa W TOXIECTBEHHBbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHMSI U ypaBHEHUsA-cieIcTBUA. HepaBeHCTBO, pelieHre HepaBeHCTBa.
2. OcCHOBHBIE METOJbl pEIICHUS LEeJIbIX U JAPOOHO-PAIMOHATBHBIX YpaBHEHUU W
HEpaBEHCTB. MHOTOWIEHBI OT OJHOM NEPEMEHHOW. JleleHne MHOTOWIEHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. MHorounens! ¢ nensiMu kKodddunmentamu. Teopema Buera. OK 01
3. MUppammonaneneie ypaBHeHHs. OCHOBHBIE METOABI PEIICHHS HPPAMOHAIBHBIX OK 02
YPaBHEHMH. OK 04
4. CucremMa ¥ COBOKYIHOCTh YpaBHEHHH W HEpPaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U OK 05
CUCTEMBI-CIIE/ICTBUSA. PaBHOCHIIbHBIC HEPABEHCTBA. OK 06
5.  OCHOBHBIE METO/IbI PEIICHUS HPPAIIMOHATBHBIX HEPABEHCTB. OK 07
6. VYpaBHeHUs, HEPABEHCTBA U CHCTEMEI C ITApaMETPAMH. IK 2.2
7. TlpumeHeHHWE ypaBHEHHIA, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3a/1ay U 1K 3.2

3a/la4 U3 PA3IMYHBIX 00JacTel HAyKW W peaNbHOM >KU3HMU, MHTEPIpPETAlUs MOTYYEHHBIX
pe3yIbTaTOB.

8. Pemenue cuctem NTMHEHHBIX ypaBHEHHIA. MaTpHIla CHCTEMBI JINHEHHBIX YPaBHEHUH.

9. OHpe,Z[CJ'II/ITC.HB MaTpuUulbl 2><2, €ro FCOMeTpI/I‘-ICCKI/Iﬁ CMBICITI U CBOfICTBEl; BBIYMCJICHHUC
€ro 3HAUYCHUA; TPUMCHCHUC ONIPCACIUTEIIA JJIA PCIICHUSA CUCTCMbI JIMHEIHBIX ypaBHeHHfI.
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10. HccrnemoBaHue MOCTPOSHHON MOJIENIN C TIOMOIIBIO MAaTPHUIl U OITPEICITUTENCH. 2
11. Pemenue npukiIaJHbIX 3a7a4 C IOMOIIbIO CUCTEMbI JINHEUHBIX ypaBHEHUIN 2
IIpakTHyeckoe 3ansTHE:
[TpakTuueckas pabora Nel mpodeccrnoHanbHO-OpUEHTUPOBAHHOTO COACPKAHMS
Pemienue nuHEeMHBIX U KBAJpaTHBIX YPABHEHU, HEPABEHCTB M CUCTEM JIMHEHHBIX YpaBHECHUM 5
Pa3IMYHBIMU CIIOCOOAMH C IPHUMEHEHHEM MaTeMaTHUYECKOTO MPOrPaMMHOTO 00eCIeYCHHSI
MathCad.
Bcero no teme: 10
Tema 1.5. ®ynkuuu u | Coaep:kaHue yuedOHOIro MaTepuaJia
rpaduxu. CTenenHast |1~ Gypkius, crocobbl 3a1anus (GyHKIMA. B3anMHO obpaTHble (yHKIHM. KoMIO3UIHs
(pyHKuusa ¢ neabImM DyHKIHiL. 2
noKasate/1emM 2. I'paduk pynkuuu. JneMeHTapHble MpeodpazoBaHus TpaduKoB QyHKITHIA.
3. O6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHui ¢pynkiuu. Hynu dynkuuu. [Ipomexytku
3HAKOMOCTOSTHCTBA. YETHBIC 1 HeuéTHBIE QyHKIMH. [lepuonnyeckue GpyHkuu. [IpomMexyTku
MOHOTOHHOCTH (DyHKIIMU. MakcuMyMbl U MUHUMYMBI pyHKIMH. Hanbomnpliee 1 HauMeHblIee
3HaYeHUs QYHKITMU HA POMEKYTKE.
4. JluneiiHas, KBaJpaTH4Has U OPOOHO-IHHENWHas (QyHKUIMU. DIEMEHTapHOE HUCCIeI0BaHUE 9 OK 01
Y TIOCTPOCHHUE UX TpauKoB OK 02
5. CrenenHas (yHKIUSI C HaTypaJbHBIM U LedbIM Moka3areneMm. EE cBoiicTBa u rpaduk. OK 04
CpoiictBa u TpaduK KOpPHS N-OM cCTENeHW Kak (QYHKIUM OOpaTHOW CTENEHU C OK 05
HATypaJIbHBIM MOKa3aTelleM OK 06
6. I'padpuk xommosummu pyHkmii. ['eomerpudeckne oOpas3bl ypaBHEHH W HEPABEHCTB Ha 2 OK 07
KOOPJMHATHOW MJIOCKOCTH. MK 2.2
7. I'padmyeckne MeTOAbl pELICHUS YypaBHEHHH M HepaBeHCTB. ['paduueckue MeTOJbI 2 IIK 3.2
pelieHus 3a1a4 ¢ mapaMeTpami.
8. Hcnonp3oBanue TpadukoB (YHKIIUH JJIs WCCIEAOBAaHUS MPOIECCOB W 3aBUCHMOCTEH,
KOTOpbI€ BO3HHMKAIOT TPU PEIICHUHU 3a7ad U3 JIPYTUX Y4eOHBIX NPEIMETOB U PealbHOM 2
KU3HH.
IIpakTHYecKoe 3aHATHE:
[TpakTuaeckas pabota No2 mpodeccnoHanbHO-0pPHEHTHPOBAHHOTO COICPIKAHHS
[ToctpoeHre rpadMKoOB C MOMOIIBIO MPeoOpa3oBaHUil MCMHOIB3ys mporpammy Microsoft 2
Excel
Bcero no teme: 12
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Tema 1.6. Conep:xaHue yueOHOro MaTepuaJa OK 01
HokazaTenbHast 1. TlokasatenbHas QyHKIus, & cBolcTBa U rpaduk. Mcnonb3oBanue rpaguka QyHKIMMA [1Is OK 02
}ynxkums. pEIlCHNUs yPaBHEHUIA. OK 04
IoxazaTeibHble 2. IlokasarenbHble ypaBHeHHsI. OCHOBHBIE METO/BI PEIICHUS MOKA3aTEIbHBIX YPAaBHEHUI OK 05
YPaBHCHUS H 3. OcHOBHBIE METO/bI PELICHUS I0KA3aTEJIbHBIX HEPABEHCTB. OK 06
HepabBeneTba 4. OCHOBHBIE METO/IbI PEILICHUSI CHCTEM M COBOKYITHOCTEH I10KA3aTEIbHBIX YPABHEHU. OK 07
Bcero no reme:
Tema 1.7. Coaep:xkaHue yueOHOro MaTepuaJa
Jlorapudgmmnueckas 1. Jlorapudm uncna. CBoiictBa norapudmos. JlecaTuynpie U HaTypaIbHbIE JOTapUPMBI.
$yHkums. 2. Jlorapudmuueckas Gpynkuus, e€ cBolicTBa u rpaduk.
Jlorapupmuueckue 3. Ilpeobpa3oBaHue BBIpAXKEHUI, COAECPIKAILUX JIOTapU(PMBbIL.
YPABHCHUS U 4. Jlorapudmuyeckue ypaBHeHHS. OCHOBHBIE METOJABlI pEHICHHs JorapupMHUUECKUX OK 01
HEpPaBCHCTBA ypaBHeHI/Iﬁ..
5.  OCHOBHBIEC METOJIbI PEIICHHS JIOTAPH(PMHUECKIX HEPABEHCTB. 85 8421
6. OcHOBHBIE METO/IbI PELICHUS CUCTEM M COBOKYITHOCTEH JIOrapu(pMUUECKUX YpaBHEHUH. OK 05
7. IloctpoeHne MaTeMaTHUECKUX MOJEJEH pealbHOW CUTYallMU C IOMOIIBIO YPAaBHEHUN U OK 06
HEPABEHCTB. OK 07
IIpakTHYecKoe 3aHATHE:
[Tpaktnyeckas pabora Ne3. Pemienue moka3aTelbHBIX U JIOTapU(PMUYECKUX YpaBHEHUH 1
HEPABEHCTB.
KonTpoabHnas padora Nel. [IpeoOpa3oBanue norapu)Mu4eckux BbIPaXKeHUH.
Bcero no reme:
Tema 1.8. Coaepxanue yueOHOro MaTepuaJa
Tpuronomerpuyeckn | 1. CuHyc, KOCHMHYC, TaHT'€HC, KOTAaHI'€HC YHCIIOBOIO apryMeHTa. TpuroHomerpuyeckas
e pyHKuMn OKPY’>KHOCTb, ONpe/ieJIeHHE TPUTOHOMETPUYECKUX (PYHKIMI YMCOPBOT0 apryMeHTa. OK 01
YHCJIOBOI0 2. ApKCUHYC, apKKOCHHYC W apKTaHTE€HC YMCIIOBOTO apryMEHTA. OK 02
aprymcHra 3. Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U IpaduKu. OK 04
4. OyHKIMOHAIbHbIE 3aBUCHUMOCTH B PpEAIbHBIX IMpoleccax M sBiIeHusX. [papuku 85 82
peaJIbHbIX 3aBUCUMOCTEH. OK 07

5. OcHoBHBIE TpUTroHOMeTpHUecKkue ¢opmynbl. [IpeobpazoBaHrue TPUTOHOMETPUUECKUX
BBIPAKCHU.

6. PemeHne TPUrOHOMETPHYECKIX YPaBHEHUH.
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7. OtOop KOpHEW TPHUTOHOMETPUUYECKHX YPAaBHCHHH C TOMOIIBIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH.

8. Pemenue TpUroHOMETPHUUECKUX HEPABEHCTB.

HpaKTI/I‘IeCKOC 3aHATHE:

[Tpaktuyeckas pabora Ne4. [Ipeobpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHMA.

ITpakTuyeckas pabora Ne 5. PemieHue TpUroHOMETPHYECKUX YPaBHEHUH.

Bcero o teme:

14

Tema 1.9. Hagauaa
MATEMATHYECKOro
aHAJIN3a

Copep:kaHue y4eOHOIro MaTepuaa

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHS OCIEI0BATEILHOCTEMH.

MOHOTOHHBIE U OTI'PAaHUYCHHBIC ITOCJICIOBATCIIbHOCTH.

MeTo MaTeMaTHu4ecKOM UHIYKITHH.

I/ICTOpI/Ifl BO3HMKHOBEHHS MaTEMaTUYCCKOr0 aHAIM3a KaK aHaau3a 0€CKOHEUYHO MaJbIX.

ApudmeTrnueckas 1 TeOMETPUYECKasi IPOrPECCUH.

oW N

. beckoneuno yObBaromass reomerpudeckas mporpeccus. Cymma  OECKOHEUHO
yOBIBAOIIEH TEOMETPUIECKOM MPOTPECCHH.

7. JIMHEHHBINA U SKCTIOHCHIIMAIILHBIN pocT. Yucio e.
8. ®dopmyIa CIIOKHBIX IPOLIEHTOB.

9. Hcnonp3oBaHue IMPOrpeCCruun sl pCuICHUA PCAJIbHBIX 3a/1a4 IIPUKIIAJIHOI'O XapaKTEpa.

10. HemnpepsiBHBIE QYHKITNH U MX CBOWCTBA.

11. Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB PYHKIINH.

12. CpoiicTBa (pyHKINI HETIPEPBHIBHBIX Ha OTPE3KE.

13. Merton uHTEpBAJIOB JUIsl PELICHHUS HEPABEHCTB.

14. TlpumeHneHue CBONCTB HENPEPHIBHBIX (QYHKIUHN IS pelIeHMs 3a1a4.

15. [lepas u BTOpass mpou3BojAHblE (@yHKUMU. OnpeneneHue, IeOMETPUUECKUH U
(bu3nyecKui CMBICT POU3BOIHOI.

16. VpaBHeHHe KacaTeabHOH K rpaduKy QyHKINH.

17. IlpousBonHast »snemMeHTapHbIX (yHkuMiA. IIpou3BomHas CyMMBbl, HpPOM3BEACHUS,
YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITHH.

IIpakTHYeckne 3aHATHSA:

[TpakTudeckast pabota Ne 6 npodeccrHoHaTIbHO-OPHEHTHPOBAHHOTO COEPKAHUSE
HuddepenunpoBanre ¢GYHKIUE C MOpPUMEHEHHEM  MaTeMaTU4YecKOro MpOrpaMMHOTO
obecneuennst MathCad.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
K 2.2
IIK 3.2
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[Ipaktuueckas pabora Ne 7. IIpuMeHeHHE TPOU3BOIHOM K PEUICHHUIO T€OMETPUUYECKHX H

(bu3nIecKuX 3a1a4. 2
Bcero no reme: 14

Tema 1.10 Conep:kanue y4eOHOT0 MaTepuaJia

MnuozkecTBa H 1. MHoxecTBO, onepalyy HaJl MHOKECTBAMH M UX CBoMCTBA. JlnarpamMmmel Ditnepa—BeHHa.

JIOruKa IIpuMeHeHHne TEOPETUKO-MHOKECTBEHHOIO alllapara Ul OIMCaHUs PEAbHBIX IPOLECCOB U
SIBJICHUM, IIPU pEeLIEHUH 3a]1a4 U3 APYrHX y4eOHBIX PEIMETOB. 2
2. OmnpeneneHue, TeopeMa, CBOHCTBO  MAaTEeMAaTHYECKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHUS.

Bcero no reme: 2

Tema 1.11. Coaep:xanue yueOHOro MaTepHaJia

IIpumenenne 1. IlpuMeHeHue Npon3BOAHOM K UCCIIEJOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI 2

NPOU3BOIHOH K 2. HaxoxaeHue HanOoIbIIEro 1 HAMMEHBIIET0  3HAYCHMS 2 OK 01

HCCJIEIOBAHMIO HENPEPHIBHON (YHKIIMU HA OTPE3KE.

byHKumii 3. IlpumeHeHne NPOU3BOAHOM Ul HAXOXAEHUS HAWIYUIIEro PpEeHICHHs B IPHUKIAJHBIX 8§ 8§
3aadax, Ui ONPENEeNICHUs CKOPOCTH M YCKOPEHHs IMpolecca, 3aJaHHOTO (OpPMYIION HIu 2 OK 04
rpaguKoM. . OK 05
IIpakTH4yeckoe 3aHsTHE! OK 06
[Ipaktuyeckas pabora Ne 8. IlpumeHeHHWe NPOM3BOMHOW K HWCCICAOBAHUIO (YHKIUH OK 07
(BBIYMCIIEHHE MPOMEXYTKOB MOHOTOHHOCTM M TOYEK OJKCTpEMyMa, HaumOONbLIEro | 2
HaWMEHBIIIETO 3HAYEHUS (YHKIIMH, IOCTPOCHHUE TPaPUKOB (PYHKITHI).

Bcero no teme: 8

Tema 1.12. Coaep:xanue y4eOHOro MaTepuasa

IepBoobpasnast u 1. TlepBooOpa3Hasi, OCHOBHOE CBOHCTBO MepBOOOpa3HbIX. [IpaBuita HaX 03K ACHHS ) OK 01

HHTErpasx epPBOOOPA3HBIX. OK 02
2. IlepBooOpa3HbIe DIIEMEHTAPHBIX (YHKIIHH. 5 OK 03
3. UnTterpan. ['eoMeTpUUeCKHi CMBICT HHTETPAA. OK 04
4. Bpruucienue onpeaenéHHoro uurerpaia no gopmyne Hototona - Jlelioauna. OK 05
5. [lpumenenue nHTerpana Juist HAXOXKIACHUS IJIOMIAAEH MIO0CKUX GUryp u o0BbEMOB 2 OK 06
TE€OMETPUUYECKUX TEIL. OK 07
6. Ilpumeps! pemennit nuddepeHnnanpHbIX ypaBHeHH. MaTeMaTHuecKoe MOICITHPOBAHNE %If( %22

peabHBIX MPOIECCOB C MOMOIIBIO AU(epeHIINaTbHbIX YPABHEHUH.

IIpakTH4Yeckoe 3aHATHE:
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[TpakTrueckas padota Ne9 npodeccHoHanbHO-OPUECHTHPOBAHHOTO COIEPIKAHMS

Brraucnenue nepBooOpa3HOi 1 HEONPEIEIEHHOTO HHTErpaia C MPUMEHEHHEM 2
MaTeMaTHYECKOro mporpaMmmuoro obecredenus MathCad.
[TpakTudeckas padora Ne 10 npodeccHoHanbHO-OPUEHTUPOBAHHOTO COEpKaHus BrIaucieHne
OIIPEJICJIEHHOI0 UHTErpaja ¢ IPUMEHEHHEM MaTeMaTH4eCKOIo IPOrpaMMHOr0 oOecreyeHus 2
MathCad. HaxoxeHue mioraaeit KpuBOJHHEHHOW TPaNeUy ¢ IIOMOIIBIO HHTETpaja.
Bcero no teme: 10
Paznen 2. 60
I'eomerpus
Tema 2.1 Coaep:xanue yueOHOTo MaTepHaJia OK 01
IIpsimbie n mu1ockocTn | 1.0cHOBHBIE MOHATUA cTepeoMeTpuu. Touka, mpsMas, INIOCKOCTh, MPocTpaHcTBo. [lonsarue OK 02
B IPOCTPAHCTBE 00 aKCHOMaTHYECKOM IOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPHH U CIICIICTBUS U3 2 OK 04
LS OK 05
2.B3anMHOE pacmojoXKeHHEe MPSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS MapauIeIbHbIE U 2 OK 06
cKpeuBaromuecs npsimle. [Ipu3HaK cKpemnBalOIMXCs NPSIMbIX. OK 07
Bcero no reme: 4
Tema 2.2 Coaep:xanue yueOHOro MaTepHaJia
IHapanneabHoCTh 1.ITapamienbHOCTh MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MNapajuleJbHBIE IpPSIMbIE B 5
NPSIMBIX, IPSAMOI 1 IIPOCTPAHCTBE, MAPAJIIETBLHOCTh TPEX MPSIMBIX, NAPAIIIEIbHOCT NPSMON U MIOCKOCTH.
MJIOCKOCTH, 2.IlapannensHoe W IEHTpPaJbHOE MPOEKTHpPOBaHUE, H300paxkeHue ¢uryp. OcHOBHbIE
IJI0OCKOCTEeH CBOMCTBa MapayuIeIbHOrO MpoeKkTHupoBaHus. IM3o00paxenue ¢uryp B napamuieabHOU 2
MPOEKIUH. YTJIbI C COHANPABIEHHBIMU CTOPOHAMHM, YIOJI MEX/IY MPSAMBIMU B IPOCTPAHCTBE. OK 01
OpTroroHanbHOE MPOEKTUPOBAHUE. METoAbl MOCTPOEHUSI CEUYEHUN: METOJ CIIEJIOB, METO] OK 02
BHYTPEHHET0 IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH. OK 04
3.0Tobpaxenus. J[BmwkeHus u paBeHCTBO ¢uryp. [IBmwkenuss B mpoctpanctBe. OOrmime OK 05
CBOMCTBa JIBUKEHUN. Bunipl 1BMKEHUI: napajuieabHbIN epeHoC, EeHTpallbHAsl CUMMETpus, 2 OK 06
3epKajibHasi CUMMETpPHUS, IOBOPOT BOKPYT npsimoid. [TpeobpazoBanus nomoodus. OK 07
4. TIpeobOpazoBanue mopo0usi, roMmoTeTHs. Pemenne 3a1a4 Ha MIOCKOCTH € MCIIOJIBb30BaHUEM 2
CTEpPEOMETPUUECKIX METOJIOB
IIpakTH4Yeckoe 3aHATHE
[TpakTueckas padorta Ne 11. Iloctpoenue ceuenuit reomerpudeckux uryp. 2
Bcero no reme: 10
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Tema 2.3
I[lepnenauKyJAsIpHOCT
b NPSAMBIX, IPAMOA U
IUIOCKOCTH,
IUIOCKOCTel

Conep:kanue y4eOHOT0 MaTepuaJia

1.IleprieHqUKYIApHOCTh OPSAMOM M IUIOCKOCTH:  IMEPHEHAMKYJSPHBIE TMpsIMblEe B
MPOCTPAHCTBE, MpsSMbIe MapajulelibHble M TEPHEHAMKYJISPHbIE K IUIOCKOCTH, MpPU3HAK
MEPIEeHIUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeOopeMa O MPSAMON MepHeHIUKYISIPHOI
IIJIOCKOCTH.

2.IlepnieHIUKYNSIp U HAKIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE OT
OpsIMOMl 10 TUIOCKOCTH, MPOEKIUs (UIYypsl Ha IUIOCKOCTh. lleprneHauKyiIsipHOCTh
IJIOCKOCTEHM: TMpU3HAK MEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTeH. Teopema o Tpéx
NEPIEHIUKYIIApax.

3.YTIubl ¢ coHampaBleHHBIMU CTOPOHAMM, YTOJI MEXAY HNPSMBIMU B MPOCTPAHCTBE. YTIIBI B
MPOCTPAHCTBE: YroJl MEXAY NPSMOW M IUIOCKOCTHIO, IBYTPAaHHBIA YroOJl, JIMHEHHBIA Yrol
JIBYTpaHHOTrO yria. TpéxrpaHHbld W MHOTOrpaHHble yribl. CBOICTBAa IJIOCKUX YIJIOB
MHoOrorpaHHoro yria. CBOWCTBa IUIOCKMX M JIBYIPAHHBIX VIJIOB TPEXTPAHHOTO YIJia.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yria.

Bcero o reme:

Tema 2.4
MHOrorpaHHUKHU

Coaep:xanue yue0HOro MaTepHaJia

1.Buibl MHOTOTpaHHUKOB, pa3BéPTKa MHOrorpaHHuka. [Ipw3ma: n-yrojpHas mpHU3Ma,
npsaMas U HaKJIOHHAs IIPHU3MBbI, OOKOBas U IIOJIHAS IMOBCPXHOCTH IIPU3SMBEIL. HapaJ'IJ'ICJICHI/IHGIl,
NPSIMOYTOJIBHBIN TapajulesIenuIe]l U ero cBoicTBa. Kparuaifiime myTH Ha TOBEPXHOCTH
MHOTorpanHuka. Teopema Ditnepa. [Ipoctpanctsennas teopema [udaropa.

2.Bbruncienue 3JeMeHTOB MHOT'OT'PAHHUKOB! pe6pa, AuaroHajiu, yTrJibl.

3.IMupamuaa: n-yronpHas mupaMuia, IpaBWiIbHASA U yced€HHas mupaMuabl. CBolicTBa pédep
1 OOKOBBIX I'paHel MPaBUIBLHON MUPAMHUIBL.

4 TlpaBwiibHBIE MHOTOTPAaHHUKH: TIPABWJIbHAS TIPU3Ma U MPaBWIbHAS TUpaMUIa, PaBHIIbHAS
TpeyrojbHas MUpamMuaa U TMPaBWIbHBIN TeTpadap, KyO. [lpeacraBieHue o mpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTAdP, TOACKadAp U ukocadap. CUMMETpHs B IPOCTPAHCTBE. DIIEMEHTHI
CUMMETPUHU MPABUIBHBIX MHOTOTpaHHUKOB. CHMMETpUsS B NpPaBUIBHOM MHOTOIPAHHHKE:
CUMMETpPHS TapajulesenuIlela, CAMMETPUS TMPABUIBHBIX MPHU3M, CUMMETPHUS MNPABUIBLHOU
MUPAMUJIBL.

S.I1noumans OOKOBOM TMOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPSIMOW MPHU3MBI, IJIOLIAAb
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH NPSIMOM MPU3MBI

6.006éM. OcHOBHBIE cBoiicTBa 00BEMOB Ten. TeopemMa 00 00BEME MPSMOYTOIBLHOTO
napajiesienunesia 1 CIeCTBHs U3 Hee.

7.00bEM NPSAMOI ¥ HAKJIOHHOM NPU3MBI.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07

33




8.00bEM nupamMuIbl, YCEUEHHOU MUPAMUIBI

HpaKaneCRoe 3aHATHE

[Tpaktuueckas pabora Ne 12. PacyeTsl B ceueHHsX Ha BBIHOCHBIX uepTekax. (Teopema o

ponopruuoHabHBIX oTpe3kax. [logobue Tpeyronbuuk. Teopema Menenasi.) 2
[TpakTnueckas pabora Nel3. M3roroBieHre MHOrOrpaHHHKA. 2
[TpakTuyeckas pabora Nel4. Beruncienue mionaaeil TOBEpXHOCTEH MHOTOTPAaHHUKOB. 2
[Ipaktuyeckas pabora Nel5. Beruncienne 00beMOB MHOTOTPAaHHUKOB. 2
Bcero no reme: 16

Tema 2.5 Tena Copaeprxanue yueOHOIro MaTepuaJa:

BpAILEHHs] 1.IlonsTust: tMAMHApPUYECKass MOBEPXHOCTh, IIMHApP. Pa3Béprka mumnuuapa. Ilnomans
MTOBEPXHOCTHU IWJIMHJPA.
2.Konnyeckass mOBEpXHOCTh, oOOpa3ywoiue mnoBepxHocTeld. KoHyc, yceu€HHBI KOHYC. 2
N300pakeHne TeNl BpalleHUsT Ha IUIOCKOCTH: KOHYca, yCe4€HHOro Kouyca. [liomans
MOBEPXHOCTH KOHYCA.
3.Chepuueckass moBepxHOCTh, cdepa, map. Cummerpus cdepsl u mapa. [lnomanb OK 01
MMOBEPXHOCTHU chephl U €€ yacTei. 2 OK 02
4.B3aumMHOE pacroyniokeHne cdepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe OK 04
Ilepeceuenue cepsl u mapa c maockoctbo. Kacanue mapa u cdepsl maocKoCThIO. OK 05
5.00béM nuIMHIpA. OK 06
6.006éM KOHYyCA. 5 OK 07
7.00péM mapa u mapoBoro cermMeHta. OTHomeHHe 00BEMOB, IIIOMIAJEH MOBEpXHOCTEN
oA0OHBIX (Uryp.
IIpakTH4Yeckoe 3aHATHE
ITpakTrueckas pabora Ne 16. Beluucienue mioniaiell HoBepXHOCTEHN TeJl BpallleHUsl. 2
ITpaktuyeckas pabora Ne 17. Beruucnenue o6beMOB Tell BpalleHHUS. 2

Bcero no reme: 10

Tema 2.6 Coaep:xanue yueOHOTo MaTepHaJia

Komouuamus Tea 1. KomOuHanuu Ten BpallleHUs M MHOTOTpaHHUKOB. Ilpu3Mma, BHMcaHHass B IMJIMHJD, 2 OK 01
OTHMCaHHAasl OKOJIO ITMJIMH/IPA. OK 02
2. TloHsiTMe MHOTOTpPaHHWKA, OMKHCAHHOTO OKOJO cdepsl, cdeppl, BIHCAaHHOH B 5 OK 04
MHOTOTPaHHUK WJIN TEJIO BPALIEHMUS. OK 05
3. TloctpoeHwne ceueHW MHOTOTPAHHMKOB ¥ TEJ BpAlICHHs: CEYCHHE IMIMHIPA OK 06
(mapayuieIbHO M MEPHEHIUKYISIPHO OCH), C€YeHHE KOHyca (mapajjieibHO€ OCHOBAHUIO U 2 OK 07

IIPOXOAAIIEe Yepe3 BEPIINHY), CEYCHHE 11apa, METO/Ibl IOCTPOEHUS CEUYEHMI: METO]| CIIE/IOB,
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METO]I BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYIIEeH MIOCKOCTH.

Bcero no reme: 6
Tema 2.7 Copep:kaHue y4eOHOTro MaTepuaJa
BexTops! 1 1.IloHsATHS: BEKTOP B MIPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOOP/ANHATHI B KOJIJIMHEApHbIE, COHAIIPABICHHbBIE M IPOTUBOINOJIOXKHO HAIIPABJIECHHbIE BEKTOPBl. PaBEHCTBO
NPOCTPaHCTBe. BEKTOpOB. JIWCTBUS ¢ BEKTOpPaMH: CIOKEHHE U BBHIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX 2
BEKTOPOB, YMHOK€HHE BekTopa Ha uucio. CBoiictBa cioxeHus BekTopoB. CBoiicTBa
YMHOKEHUS BEKTOPA Ha YHUCIIO.
2.IToHATHe KOMIUTaHApHBIX BEKTOpOB. [IpH3HAaK KOMIUTaHApHOCTU Tpex BeKTopoB. IIpaBuio OK 01
napajuienenunesna. Teopema o pa3jaoKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM. OK 02
[IpsimoyronbHas cucreMa KoopAHHAT B npocTpaHcTBe. KoopannaTs! BekTopa. CBsi3b MEXAY 2 OK 04
KOOp/JMHATAMH BEKTOpa W KOOpPIAMHATAMH TOYEK. YTOJI MeXAy BekTopamu. CxamspHoe OK 05
IIPOU3BECHUE BEKTOPOB. OK 06
3.Bekropsr B mpoctpancTBe. Onepannuu Haja BeKTopamMH. BeKToOpHOE yMHOKEHHE BEKTOPOB. OK 07
CBoiicTBa BEKTOPHOTO yMHOKeHUs. IIpsMoyrosibHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. Pasnoskenue Bekrtopa mno 6asucy. KoopanHaTHO-BEKTOPHBIM MeTOA 2
IIPU PELICHUN T€OMETPUUYECKHUX 3ajiau.
IIpakTHYecKoe 3aHATHE:
ITpakTuueckas pabora Nol8. JleiicTBus HaJl BEKTOpaMHU. 2
Bcero no reme: 8
Pasznen 3.
BeposiTHOCTH M 33
CTATHCTHKA
Tema 3.1 Conep:xaHue yueOHOro MaTepuaJia
DJIEeMEeHTBI TEOpHH I'pad, cBsa3ubli Tpad, myTu B rpade: nukisl U nenu. CTeneHs (BaJIeHTHOCTh) BepIIUHBL. [ 'pa- 2
rpagos (bl Ha MIOCKOCTHU. JlepeBbs. OK 01
IIpakTHyeckoe 3aHsATHE OK 02
ITpakTryeckas padora Ne 19. Pemenue 3a/1au ¢ momMouibio rpados. 2 OK 04
Bcero no reme: 4 OK 05
Tema 3.2 Coaepxanue yueOHOro MaTepuaa OK 06
OcHoOBHbIE IOHATHSA IlepectanoBku u dakropuan. Yucio couetaHui, 2 OK 07
KOMOUHATOPHKH Yucno coueranuil. Tpeyronpuuk [lackans. ®opmyna 6uaoma Herorona 2
Bcero nmo reme: 4
Tema 3.3 Coaep:kaHue y4e0HOro MaTepuaa OK 01
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CooObITHE, 1.CnyyaitHble 3KCHEpUMEHTHI (OMBITHI) U CIydallHbIE COOBITHUSA. DJIEMEHTapHbIE COOBITHUS 2 OK 02
BEPOSITHOCTH (ucxonbl). BeposTHOCTH ciy4aitHOTO COOBITHSI. JTy4aiHBIE COOBITHS OK 04
coObITus. Cl105)KEHue 2.b1M30CTh 4acTOTHI M BEPOSATHOCTU COOBITHMA. CiydailHbIe OIBITBI C PAaBHOBO3MOKHBIMHU 2 OK 05
U YMHOKEHHe HIIEMEHTAPHBIMH COOBITUSIMHU. OK 06
BepOSITHOCTEI 3.0mnepauuu HaJ COOBITUSIMU: TIEpecedeHHe ,00beAMHEHNE, TPOTUBOIIOJIOKHbIE 5 OK 07
coObITHs. narpammsl Ditnepa. @opmMyiia CIoKEHHsI BEPOSITHOCTEH.
4.YciioBHasE BEPOSTHOCTh. Y MHOKEHHE BEPOATHOCTEH. JlepeBO ClIydailHOTO SKCIIEpUMEHTA. 2
dopmyna moxHOU BepositHocTH. Dopmyna baiieca. HesaBucumbie cOOBITHSI.
5.buHapHbIid ciydaliHBIN ONMBIT (MCHIBITaHK), Ycex U Heynadya. HesaBucumble UCTIBITAaHUS. 2
Cepust HE3aBUCUMBIX MCIBITAHUI J10 IEPBOr0 yCIeXa.
6.Cepuss He3aBUCHMBIX HchbITaHUM bepuymnu. CnyualiHplii BBIOOp U3 KOHEYHOU 9
COBOKYITHOCTH.
Bcero no teme: 12
Tema 3.4 Coaep:xaHue y4eOHOIro MaTepHuaJia OK 01
Cayuaiinas 1.Cnyyvaitnass BenuwumHa. Pacmpenenenue BeposiTHOCTe. Jlumarpamma pacrnpenerncHusl. OK 02
BeJIMYNHA, 32AKOH ee Onepauuu Haj cilydalHBIMM BelMYMHAMU. buHapHas cnyvaiiHas BenuuuHa. llpumepsi 2 OK 04
pacnpeaeneHus pacnpesiesieHui, C TOM YHCJIe FEOMETPUUECKOe M OMHOMHAIIBHOE. OK 05
2.CoBMecTHOE paclpeelieHue IBYX CIydalHbBIX Benu4yuH. HesaBucumble ciy4aiiHbie 9 OK 06
BEJIMYHHBI. OK 07
Bcero no reme: 4
Tema 3.5 Coaepixanue yueOHOIro MaTepuaJa
YuciioBbie Matemaruueckoe OXUAaHME ciay4yailHOW  BenuuuHbl  (pacmpenenenus). IIpumepsr 2
XapaKTepUCTUKH IPUMEHEHHs] MaTEeMaTHYeCKOro O’KUAaHus (CTpaxoBaHue, JoTepest).
1. Marematudeckoe OXHJAaHHE OWHAPHOW CIydyalHOW BeNMYMHBL MaremaTuueckoe OK 01
OKUJIAaHHE CYMMBI CITYYaiHBIX BETUYHH. OK 02
2. MareMaTHueCKO€e 0’KUIaHue T€OMETPUYECKOr0 1 OMHOMHUAJIBHOTO PacIpeIesIeHHH. 2 OK 04
3. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE CIy4aliHOM BENWYMHBI (pactpeesicHus). OK 05
Jlucniepcust OMHApHOM CilydaifHOW BEJIMYMHBI. OK 06
4, MaTeMaTH4ECKOE OXHIAHUE IIPOU3BEICHHS W JUCIEPCUS CYMMBI HE3aBUCHMBIX ) OK 07
CIIy4aifHbIX BEITUYHH. 1K 2.2
5. Jucnepcus u cTaHAapTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacnpenenenus. Jlucnepcus 1 1K 3.2
U CTaHJIapTHOE OTKJIOHEHHUE T€OMETPUUYECKOTO PACIIPEIEICHHUS.
IIpakTHyeckoe 3aHsATHE
[TpakTrueckas padota No 20 nmpodeccHoHaIbHO-OPUEHTHPOBAHHOTO COEPIKAHMS 2

36




3a7aun, MPHUBOMASANIME K pPACIPEICICHHIO
AJIEKTPOHHBIX Tabsui Excel.

Ilyaccona. Pemienue ¢ HCHOJIb30BaHUEM

Bcero no Teme: 9
HToroBasi KOHTPOJIbHasI padoTa 2
NuauBuaya bHbI MPOEKT 39
KoncyabTanun 4
CamocTosiTe/ibHAsi pa60Ta B MPOMEKYTOYHYIO ATTECTAIUIO 24
IIpomeskyTounas arrecrauus (JK3aMeH) 8
Bcero: 270
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3. YCJI0OBUSA PEAJIMBALIUUA ITPOI'PAMMBI YYHEBHOTI'O
IHPEAMETA

3.1 MaTepuajbHO-TeXHHYeCKOe o0ecnieyeHne
Jlist peanu3anuu mporpaMMbl Y94eOHOTO MpeAMeTa MPEeILyCMOTPEHBI CIEAYIONUE CIIeIHaTbHbIC

INOMCIICHUA - KabuHeT «MaTeMaTHYeCKUX JUCHUITIIINH)), OCHAIIICHHBIN O60py,Z[OBaHI/IeM u
TEXHUYCCKUMU CPEACTBAMU O6y‘ICHI/I$I.

O6opynoBanue kabuHera:
- IOCaIOYHbBIC MECTa M0 KOJINYeCTBY oOyuaromuxcs (30 mecr);

- pabouee MecTO MPEnoJaBaTes;
- TEXHHYECKUE CPEJICTBA OOYyUEHUS - KOMITBIOTEP, IPOTPAMMHOE 00ECIICYCHHE, TPOCKTOP;

- y4eOHO-TIIIaHUpPYIOLIast JOKYMEHTAIHS;
- IUJAKTUYECKUI MaTepHa;
- KOMIUIEKT y4eOHO-HArJIsIIHBIX TTOCOOMI 10 MaTeMaTHKE;

- DJIGKTPOHHBIC MAaTEPUAIIBI O0YUCHUSI.
3.2 UndopmanuonHoe odecriedeHmne
[TepeveHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPHI, JIIEKTPOHHBIX PECYPCOB:

OcHoBHas nuTeparypa:

1. Mepznsak, A. I'. Anredpa. 10 xmacce. YrayOneHHbIN ypoBeHb : yueOHuK / A. I'. Mep3isk,
. A. Homuposckuii, B. M. [Tonskos. - 8-e uzn., crepeorurt. - Mocksa : [Ipocsemenne, 2024. -
481 c. - ISBN 978-5-09-116479-4. - Tekcr : anexTponHsiid. - URL:
https://znanium.ru/catalog/product/2174793

2. Mepznsk, A. I'. Anredpa. 11 kmacce. YrayOneHHbIN ypoBeHb : yueOHuK / A. I'. Mep3isk,
. A. Homuposckuii, B. M. Ilonskos ; mox pen. Ilomonsckoro B. E. - 7-e uzn., crepeorurr. -
Mockaga : [IpocBemienue, 2024. - 412 c. - ISBN 978-5-09-116503-6. - TekcT : 2JIEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2174794

3. Mepsnsik, A. I'. Matemaruka. ['eomerpust. 10 kiacc. YrinyOneHHbIH ypoBeHb : y4eOHUK /
A.T. Mep3nsk, 1. A. Homuposckui, B. M. [Tonsikos ; moa. pexn. B. E. Ilogonsckoro. - 7-e u3z.,
ctep. - Mockaa : [Ipocsemnienne, 2023. - 272 c. - ISBN 978-5-09-103609-1. - Texkcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2160885

4. Mepsnsik, A. I'. Maremaruka. I'eomerpust. 11 knmacc. YrayOneHHBIN YpOBEHbD : yUeOHUK /
A.T. Mep3nsk, [I. A. Homuposckuii, B. M. [Tonsiko ; moa. pen. B.E. [Tononbckoro. - 7- u3z.,
ctep. - Mocksa: [Ipocsemenue, 2023. - 256 c. - ISBN 978-5-09-103610-7. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2160886

Jlono/IHUTeIbHAS JIUTepaTypa:

1. Anumos III.A. MaTtemaruka: anredpa U Hadyaja MaTEMAaTUYECKOTO aHaln3a, FEOMETpPHUSL.
Anrebpa u Hayana marematuyeckoro ananusza 10-11 kmacc. ba3oBblil U yriyOneHHbIH YPOBHH :
yaeOnuk / II. A. Anmumos, FO. M. Konsrun, M. B. Tkauesa [u ap.]. - 11-e uzn., crep. - Mocksa :
[Tpocsemenue, 2023. - 464 c. - ISBN 978-5-09-107210-5. - Tekcr : snekrponHbd. - URL:
https://znanium.ru/catalog/product/2159995

2. Aranacsan JI.C. Maremaruka: anreOpa M Hayajla MaTe€MaTHYeCKOrO aHaiu3a, F€OMETpHs.
I'eometpus. 10-11 knacc. bazoBelil u yrnyonenusiit ypoBuu : yueOHuk / JI. C. Atanacsan, B. ©.
byry3os, C. b. Kagomues [u ap.]. - 11-e usn., crep. - Mocksa : [Ipocsemnienue, 2023. - 288 c. -
ISBN 978-5-09-103606-0. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2159994
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O IPEIMETA

KOHTpOJ'IB MU OLCHKa pPE3YJIbTAaTOB OCBOCHHA NpPEAMETa MpPEAYCMATpUBACT CIICAYIOLINEC
KOHTPOJIbHO — OLICHOYHBIC CPEACTBA.

Koabl koMmeTeHmui KoHTpoJibHO-0LIeHOYHbIE CpecTBA
(OK, IIK)
OK 01 - TECTOBBIC 3aJaHUS
OK 02 - HaOJIFO/ICHUE 32 BHITIOJTHCHHEM MTPAKTHYECKUX PadoT
OK 03 Nel-20, onieHKa MX BBITOJHEHUS,;
OK 04 - OIICHKA BBIMOJTHCHHSI TPAKTUIECKHUX PadoT;

-OL€HKAa BBIIIOJIHCHHUA 3a4CTHOI'O 3aJaHUs,

OK 05 - peepatsl, JOKIAIbI,
OK 06 -YCTHBIN OMpoc.

OK 07

[IK 2.2

I1K 3.2
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