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kadeapsl UHGOPMAIMOHHBIE CUCTEMbI U TTporpamMmmupoBanue II'YHX.
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Paznen 1. [lepeveHb miIaHupyeMbIX pe3yabTATOB 00y4eHHS MO JUCHMUILINHE

1.1 Heap AMCHUNINHBI

[IpuopuTeTHBIME TEISIMU O0yYCHUSI MaTEMAaTHKE Ha 0a30BOM YPOBHE SIBIISTIOTCS:

- (opmMupoBaHHE IEHTPATHHBIX MATEMATHYCCKUX TMOHATHN (YUCIIO, BEITUYMHA,
reoMeTpudeckas (Gurypa, IMEpEeMEHHas, BEPOSATHOCTb, (QYHKIMSA), OOCCICUMBAIONTUX
MIPEEMCTBEHHOCTH U TIEPCIIEKTUBHOCTh MAaTEMATHIECKOTO 00pa30BaHMS 00yJarOIIMXCS;

- TIOABEACHWE OOYYaIOIMUXCS Ha JOCTYITHOM i HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH W OKPYXKAIOIIETO MHpa, MOHUMaHWE MATEMAaTHK{ KaK 4YacTh
oO11el KyIbTYphl YEJI0BEUECTBA;

- pa3BUTHE HWHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydYaromuxcs,
MO03HABATENILHOM AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3yYCHUIO0 MaTEMAaTHKH;

- (QopMupoBaHue (YHKIMOHAIBLHON MaTEeMaTUYECKOM TPaMOTHOCTHU: YMEHUS
pacro3HaBaTh MaTeMaTUYECKHE aCMeKThl B PEANbHBIX KU3HEHHBIX CUTyallUsIX WU IpHU
W3YYEHUW JPYyTUX JAUCIUIUIMH, TPOSBICHHUS 3aBUCHUMOCTE W 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh WX Ha S3BIKE MATEMaTUKH W CO37aBaTh MaTEMaTHYECKHE MOJCIIH,
MPUMEHATh  OCBOCHHBIM MaTeMaTWYeCKWA  ammapar JUid  PelIeHUs  MPaKTHKO-
OpHEHTHUPOBAHHBIX 3a/1a4, 337249 MPOoGeCCHOHATBHON NI TSIBHOCTH, MHTEPIPETHPOBATh U

OICHHUBATL IIOJIYYCHHBIC PC3YJIbTAThI.

1.2

Ili1anupyemsie

pe3yJibTaThl

O0CBOCHUSA

001meo0pa3oBaTeIbHOI

aucuIIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HadyeHue obOmeoOpa3oBarenbHas auciummHa OJ[.07 «Marematuka»
umeeT npu popmupoanuu u pazsutun OK.

Koo u naumenosanue
dopmupyemovix
KoMnemeHuuil

HJzaHupyeMbtepesszbmambt 0C60€HUA 0ucuunﬂuubt

Oouwue

ﬂucuunﬂuuapubte

OK 01. Beibupats
CIOCOOBI pelIeHUs
3a1a4
poheCCHOHAIBHOM
JesITeIbHOCTU
MPUMEHUTEIBHO K
pa3INYHbBIM
KOHTEKCTaM.

- TOTOBHOCTH K TPYyY,
OCO3HAHUE [ICHHOCTH
MacTepCcTBa, TPYI0IHO0UE;

- TOTOBHOCTb K aKTUBHOMU
JESATETLHOCTH TEXHOJIOTHYECKOM
Y COIMAJIbHOW HAIIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
TJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYyO
NeSTeTbHOCTD;

- UHTEpeC K pa3au4HbIM chepam
npodeccuoHaTbHON
JeATEeIIbHOCTH,

OBnazieHNe YHUBEPCATbHBIMU
y4eOHBIMU TTO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 6a30BbIC JJOTHYSCKHUE
JNICUCTBUS:

-BJIAJIETh METOJAAMH
JI0Ka3aTeNbCTB, AITOPUTMAMHU
pelIeHus 3a/1a4; YMEHUE
dbopMyIMpOBaThH
oTpesesieHus, aKCUOMBI U
TEOPEMBI, TPUMEHSTD UX,
IPOBOJUTH JOKa3aTelIbHbIE
paccyXaAeHUs B X0/1e
pellIeHus 3a/1aY;

- YMETh ONEPUPOBAThH
NOHATUSMU: CTETICHb YUCIIA,
jgorapudM 4ymucia; yMeHue
BBITIOJIHATH BBIYUCIICHUE
3HaYEHUH U MPeoOpa3oBaHUs
BBIPXXCHHI CO CTETICHSMU U
jorapudmamu,
npeoOpa3oBaHus IPOOHO-
paIoHaIbHBIX BRIPAKECHUH;




- CAMOCTOSITEILHO
dbopMynupoBath u
aKTyaJIM3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBIN
MIPU3HAK WJIA OCHOBAHUS JIJIS
CpaBHEHUS, KIIACCUPHUKAIIUU U
000011IEeHHNS;

- OIIPE/ICIIATD LU
JeSTEeIbHOCTH, 3a/1aBaTh
napameTpbl U KPUTEPUH UX
JOCTHKEHUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU U
MPOTUBOPEYHS B
paccMaTpPUBAEMBIX SBIICHUSIX;

- BHOCHTh KOPPEKTHUBHI B
JeSATEeILHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB
I1EJISIM, OIICHUBATh PUCKHU
MOCJIEICTBUM ACATEIbHOCTH,

- pa3BUBATh KPEATUBHOE
MBIIILJICHUE TIPU pElICHUU
YKU3HEHHBIX TPOOIIeM

0) 0a30BBIC HUCCIICAOBATEIHLCKUE
JICVCTBUS:

- BJIaJICTh HaBBIKAMH Y4eOHO-
HCCIIEI0BATEIILCKOU U
MIPOEKTHOM JEATEIbHOCTH,
HaBBIKAMH Pa3peIICHUs
npo0JieM;

- BBISIBJISITH IPUIUHHO-
CJICICTBCHHBIC CBSI3U U
aKTyaJIM3upoBaTh 3a71a9y,
BBIJIBUTATh TUTIOTE3Y €€
pElIeHNs, HAXOAUTh ApTyMEHTBI
JUTSL TOKA3aTENhCTBA CBOUX
YTBEPKACHUM, 3a]1aBaTh
napameTphl U KPUTEPUH
pEIICHMUS;

- aHAJIM3UPOBATH MMOTYUYCHHBIC B
XOJI¢ PEIICHUS 3a1a9u
pe3yabTaThl, KPUTUICCKU
OLICHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMETb MEPEHOCUTh 3HAHUS B
MO3HABATEILHYIO U

- YMETh ONepUpoOBaTh
MOHATUSIMU: PAIlIOHATILHEIE,
UppaloHajIbHbIE,
noKa3aTeNbHbIE, CTENICHHBIE,
JorapuMUYECKHE,
TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

- YMETh ONepUpOBaTh
HOHATUSAMU: (DYHKITHS,
HernpepbiBHAS (PYHKIHS,
IPOU3BOIHAS,
nepBooOpaszHasi,
oTpe/IeJICHHbIN UHTETPalL;
YMETh HaXOIUTh
IPOM3BOIHBIC JIEMEHTAPHBIX
GyHKIUHN, UCTIONB3YSA
CIIPaBOYHBIC MaTEPHAIIBI;
HCCJIEI0BATh B MPOCTEUIIINX
ciyyasix QyHKIUU Ha
MOHOTOHHOCTh, HAXO/IUTh
HauOOJBIITNE U HAUMEHBIIIHE
3Ha4YCHUS (PYHKIUH; CTPOUTD
rpauKu MHOTOUYJICHOB C
UCIIOJIb30BAaHUEM armapara
MaTEMaTUYECKOTO aHaAIN3a;
PUMEHSTH TPOU3BOIHYIO
IIPY pEIICHUH 3a71a4 Ha
JBIDKEHUE; PENIaTh MPAKTHKO-
OpUEHTHPOBAHHBIC 33]]a4/ Ha
HanOOJIBIITNE M HANMCHBIIIHEC
3HAYEHUS, HA HAX0XICHHE
Iy TH, CKOPOCTH M YCKOPEHUS;
- YMETh OTIEpUPOBATH
MOHATUSIMU: PaIlHOHATIbHAS
byHKIIMS, TTOKa3aTeIbHAS
byHKIIUS, CTEeTICHHAS
dbyHKIIUS, TorapudMuIecKast
byHKIHA,
TPUTOHOMETPUUECKHE
byHKUMU, 0OpaTHBIE
GyHKIIUW; YMEHUE CTPOUTH
rpa@uKy U3yYEHHBIX
GyHKUUNA, UCTIOJIB30BATh
rpauKy Mpu U3y4eHUH
POLIECCOB U 3aBUCUMOCTEM,
IPY pEIICHUN 33724 U3
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MPaAKTHYECKYIO 001acTH
JKU3HEICATSIILHOCTH,

- YMETbh UHTETPUPOBATh 3HAHUS
W3 Pa3HbIX MPEAMETHBIX
o0OacTeii;

- BBIJIBUTATh HOBLIC HJICH,
MpeJiyIaraTb OpUruHAIbHbBIC
MOJXO0/Ibl U PEIICHUS;

M CIIOCOOHOCTD UX
WCIIOJIb30BaHUS B
MMO3HABaTEIbHON U COLIMAJIbHOM
MIPAKTUKE

JIpYruX y4eOHbIX MPEAMETOB
Y 3a]1a4 U3 peajbHOM KU3HH;
BBIpaKaTh (hopmyaMu
3aBUCUMOCTH MEXKITY
BEITMIMHAMU;

- YMETh pelIaTh TEKCTOBBIC
3a/1a4M pa3HbIX TUIIOB (B TOM
YHCJIe Ha MPOLICHTHI, 10U U
4acTH, Ha JIBUXKEHUE, padoTy,
CTOMMOCTb TOBApPOB U YCIYT,
HaJIOTH, 33J]a4M U3 001acTH
YIPABJICHUS JIMYHBIMU U
ceMelHbIMU (PMHAHCAMU);
COCTAaBJISITh BBIPAXKEHUS,
ypaBHEHUS, HEPABCHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3aa4H,
WCCJICIOBATH MOTYUECHHOE
pEIICHHE U OIICHUBATH
IIPaBA0NOI00HOCTh
PE3yIbTATOB,;

- YMETh ONEepUpOBaTh
MOHATUSIMU: CPETHEE
apupMeTHIecKoe, MeInana,
HauOOJIbIIIEe M HAMMEHBIIICE
3HAYCHHUS, pPa3Max,
JUCTIEPCHS], CTAHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO
Ha0opa; YMETh U3BJICKATD,
WHTEPIPETUPOBATH
uH(popMaIuIo,
IIPEICTABIICHHYIO B Ta0IMIIaX,
Ha Auarpammax, rpaukax,
OTPaXKAIOIIY0 CBOKWCTBA
peaTbHBIX TIPOIIECCOB U
SIBJICHHI; TIPEJICTABIISTh
UH(OPMAITUIO C TTOMOIIBIO
Ta0JIUIl U JUarpamm;
UCCJIEIOBATh CTATUCTUYCCKUE
JTAaHHBIC, B TOM YHCIIC C
npuUMeHEHUEM TpaduuecKux
METOJIOB U 3JICKTPOHHBIX
CPE/CTB;

- YMETb ONepUpoBaTh
MOHATHUSIMU: CIIyYaWHBINA OIIBIT
U Cily4yaiiHoe coObITHE,
BEPOSITHOCTh CITy4aiiHOTO
COOBITHS; YMEHUE BBIYUCIISATD




BEPOSITHOCTD C
UCIIOJIb30BAHUEM
rpadUYeCcKuX METOJIOB;
PUMEHSTH (HOPMYJIBI
CJIOKEHUS ¥ YMHOKCHUS
BEPOSITHOCTEH,
KOMOWHATOpHBIE (haKTHI U
(bopMyJIbI TP pEILICHUU
3a/1a4; OIICHUBATh
BEPOSITHOCTU PEATbHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4yallHBIMH BEJIMYUHAMU;
yMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBJIICHUSI 3aKOHA OOJIBIITUX
YHUCEN B MPUPOIHBIX U
OOIIIECTBCHHBIX SBJICHUSX;

- YMETh OTICPUPOBATH
MOHATUSMU: TOYKA, MPsMasl,
MJIOCKOCTh, TPOCTPAHCTBRO,
JNBYTPAHHBIN YTOJI,
CKpEIIUBAIOIINECS MPSMBIE,
napajyieIbHOCTh U
NEPIEHANKYJISIPHOCTh
IPSMBIX U IUIOCKOCTEH, YTOJ
MEXIy MPSMBIMU, YTOJI
MEXKIY NPSIMOM U
TJIOCKOCTBIO, YTOJI MEXIY
MJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH /10 TIJIOCKOCTH,
PacCTOSTHUE MEXKTY TIPSIMBIMH,
pacCTOsTHUE MEXKTY
TJIOCKOCTSIMH; YMCHHE
WCITIOJIB30BAaTh TIPH PEIICHUHN
3a/1a4 u3y4eHHbIe (DAKTHI U
TEOPEMBbI TIIAHUMETPHH;
yMEHUE OIICHUBAThH Pa3Mephl
00BEKTOB OKPY>KAIOIIETO
MUDA;

- YMETh OTIEpUPOBAThH
MOHSATUSIMU: MHOTOTPAHHUK,
CEYCHHE MHOTOTPaHHUKA,
KyO, mapajuiesenumnes,
npu3Ma, nupamuaa, urypa u
MOBEPXHOCTH BpallleHHUS,
HUWIMHAP, KOHYC, ap, cdepa,
cedyeHust GUrypsl BpallleHuUs,
MJIOCKOCTh, Kacaroascsi




cdepsl, UMITUHAPA, KOHYCAa,
TUTOMIAh TIOBEPXHOCTH
TUpaMUIbl, IPU3MBbI, KOHYCA,
UIMHPA, TUIOIIAab CEpHI,
00beM Ky0a, IpSIMOYTOJILHOTO
napayyie/enuIen1a,
TUPaMUIbI, TPU3MEI,
IUIMHAPA, KOHYca, 11apa;
yMEHHUE U300pakathb
MHOTOTPaHHUKH U
MOBEPXHOCTH BPAILICHUS, UX
CEYEHHS OT PYKH, C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB;
yMEHHUE PacIo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
yMEHHUE PacIo3HaBaTh
IPaBUJILHBIC MHOTOTPAHHUKY;
- YMETh OTIEpUPOBATH
MOHATHSMU: TBIKECHUC B
POCTPAHCTBE, 0I00HbBIC
(burypsl B IpOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIICHHUE
IJIOIAJEH IIOBEPXHOCTEN U
00bEeMOB MOI00HBIX (HUTYD
IIpY pElICHUN 3a]1a4;

- YMETb BBIYHCIISTH
TCOMETPUYCCKHUE BEIIMUNHBI
(anmvHa, yrod, Tiomab,
00BEM, IIOIIAAb
MOBEPXHOCTH ), UCTIOJIb3YSI
U3y4YeHHBIC (POPMYITBI U
METOIBI;

- YMETh OTIEpUPOBAThH
MOHATUSIMU: TIPSIMOYTOJIbHAS
cucTeMa KOOpJIMHAT,
KOOPJIMHATHI TOYKHU, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJIIPHOE MPOU3BE/ICHUE,
yTOJI MEXK]Ty BEKTOPaMH,
CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpa Ha
YHUCJIO0; HAXOJIUTh C MTOMOIIbIO
U3YYEHHBIX (HOpMYIT
KOOPJIMHATHI CEPEUHBI
OTpE3Ka, PACCTOSIHUE MEKIY
JIBYMSI TOUKaMU;




- YMETh BBIOMPATh
MOJIXOISIIUIA N3YYECHHBIN
METOJ JJIsl pELICHUS 3a]1a4H,
pacro3HaBath
MaTeMaTH4ecKue (PaKThl U
MaTeMaTU4eCKHe MOJICTU B
PUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE;
yMEHUE IPUBOJIUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUHN
POCCUHCKOW U MUPOBOU
MaTEeMaTUYECKON HAYKH.

- YMETh ONEepUpPOBaTh
MNOHSATUSIMU: OIIPEAEIICHUE,
aKCHOMa, TEOpEMa,
CIIEACTBUE, CBOMCTBO,
MPU3HAK, JOKa3aTeIbCTBO,
PaBHOCUJIbHBIC
(bopMyYJIMPOBKHU; YMEHHE
dbopmynrpoBaTh 0OpaTHOE U
MPOTUBOIOJIOAKHOE
yTBEPKJICHUE, TPUBOIUTD
IPUMEPHI U KOHTPIIPUMEPHI,
UCIIOJIb30BaTh METOJ
MaTEeMaTU4YECKON UHIAYKIUY;
IPOBOJUTH JOKa3aTeIbHbIC
paccy>kJIeHUs NP PEIIeHUN
3aja4, OLICHUBATh
JIOTUYECKYIO MPABUIBHOCTh
paccyXIeHuu;

- YMETh ONEPUPOBATH
MOHATUSMU: MHOXECTBO,
MOJAMHOKECTBO, OTePaAIIUU
HaJl MHO’KECTBAMH; YMCHHE
UCIIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN ammapar Jjist
OTIMICAHUS PEATbHBIX
IIPOLIECCOB U SIBJIECHUN MPU
peIeHnn 3a7a4, B TOM YHCIIC
U3 APYTUX Y4eOHBIX
PEAMETOB;

- YMETh ONEPUPOBATH
HNOHATUSAMU: Tpad, CBI3HBIN
rpad, AepeBo, UK, Tpad Ha
IJIOCKOCTH; YMEHUE 33]1aBaTh
U OMKCHIBATH rpadbl
Pa3IMYHBIMH CIIOCO0AMH,




UCIOJIb30BaTh Tpadbl pu
pereHnn 3a1a4;

- YMETh CBOOOJIHO
OTICPUPOBATH TOHITHUSIMHU:
coueTaHue, NePEeCTaHOBKa,
YHCJIO COUCTAHUM, YHUCIIO
NIEPECTAaHOBOK; OMHOM
HrroToHa; yMeHue MpuMEHSITh
KOMOMHATOpHBIC (DAKTHI U
paccyXJIeHus JJIsl pelieHus
3ajay;

-yME€Tb ONIEPUPOBATH
MOHATUSIMU: HATypaJIbHOE
YHCIIO, 1IEJI0€ YUCIIO, OCTATOK
0 MOJYJI0, pallUOHATILHOE
YUCJI0, UpPALUOHATIEHOE
YHUCII0, MHOYKECTBA
HATypPaJIbHBIX, IENBIX,
paIMoOHAIbHBIX,
JEHCTBUTETHHBIX YUCEIT;
yMEHUE UCIO0JIb30BaTh
MPU3HAKH JIETUMOCTH,
HaUMEHBIIUNA 00NN
JIETUTEINb 1 HauMEHbIIIee
oO11iee KpaTHOE, allTOPUTM
EBknmaa npu penrenuu 3aaay;
3HAKOMCTBO C Pa3IMYHBIMH
MO3UITMOHHBIMHU CHCTEMaMH
CUHCJICHUS,

- YMETh CBOOOJIHO
OTICpUPOBATH TTOHITHUAMHU:
CTETIEHb C IIEITBIM
nokaszaresieM, KOpeHb
HaTypaJIbHOW CTEICHH,
CTENEHb C PAIMOHATHLHBIM
MOKa3aTeyieM, CTENeHb C
JIEUCTBUTEIbHBIM
(BELIECTBEHHBIM)
noKasaresieM, jJorapudpm
YHCia, CHHYC, KOCUHYC U
TaHTEHC TIPOU3BOJILHOTO
qyucha;

- YMETb ONepUpoBaTh
MOHSATUSIMU: TOXJIECTBO,
TOXJIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA
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ypaBHEHUI U HEPABEHCTB,
PaBHOCWJIBHOCTb YPAaBHEHUM,
HEPaBEHCTB U CUCTEM,
paloHasbHbIE,
UppanroHaIbHBIC,
NoKa3aTeNbHbIE, CTENICHHBIE,
norapudmuueckue,
TPUTOHOMETPUUECKHE
ypaBHEHUS, HEPABEHCTBA U
CUCTEMBbI; YMEHUE pelIaTh
ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IOMOIIIbIO
Pa3IMYHBIX TPUEMOB; pelllaTh
ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM;
IPUMEHSTh YPaBHCHHSI,
HEPABEHCTBA, UX CHCTEMBI IS
pEIICHHS MaTEMaTHICCKUX
3a/1a4 U 3a]1a4 U3 Pa3IMIHbIX
oOJyacTell HayKu U peajbHOI
KU3HH,

-yM€eTb CBOOOIHO
OTIEpUPOBATH OHITUSIMU:
rpaduk GyHKIMHN, 0OpaTHAs
(GYHKITUS, KOMITIO3UIINS
byHKIUN, THHEHAS
GbyHKIUS, KBaapaTHIHAS
(byHKIMS, CTETIeHHAsS
GYHKIUS € LETbIM
ToKa3aTeseM,
TPUTOHOMETPHYECKHUE
(GbyHKUIMH, 0OpaTHBIE
TPUTOHOMETPHUCCKHEC
byHKIIUU, TTOKa3aTeIbHAS U
norapudmMuyeckas QyHKIUY;
yMEHUE CTPOUTH Tpauku
(GyHKIINNA, BBITIOHATD
npeoOpa3zoBaHus rpa@uKoB
dynKImi;

yMEHUE UCTI0JIb30BaTh
rpaguky QyHKIMN 115
U3yYCHHUS TTPOIIECCOB U
3aBUCUMOCTEH MpU PEIICHUH
3a/1a4y U3 Jpyrux y4eOHbIX
IPEIMETOB U U3 peabHOU
KU3HU; BBIPAKATh
dbopMyITaMHu 3aBUCHMOCTH
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MEXIy BeTMYMHAMU;

yMEHHE CBOOOTHO
OTICPUPOBATH TTOHATHUSIMU:
YETHOCTh (DYHKITUH,
NEPUOTNIHOCTh (PYHKITUH,
OTPaHUYCHHOCTH (PYHKITHH,
MOHOTOHHOCTH (DYHKIIHH,
AKCTpeMyM (YHKIIHUH,
HauOOoJIbIIIEee U HAUMEHBIIIEE
3HauYeHUs (PYHKIIMU HA
POMEKYTKE; YMEHUE
IIPOBOJIUTH UCCIIEI0BAHUE
dynxmy;

yMEHHUE UCTO0JIb30BaTh
CBOMCTBA U TpaduKu
(GYHKIMHA 1T peIICHUS
YpPaBHECHUI, HEPABEHCTB U
3a/1a4 ¢ mapaMeTpaMu;
n300pakaTh Ha
KOOPJIWHATHOM INIOCKOCTH
MHO>KECTBA peIlICHUN
ypaBHEHUH, HEPABEHCTB U UX
CUCTEM;

- YMETbh CBOOOJTHO
OTIEpUPOBATH OHITUSIMU:
MOCJIEIOBATEIHHOCTb,
apudMeTnyecKas mporpeccus,
TeOMETpUYECKasl IPOTPECCHs,
OECKOHEUHO yOBbIBaroIIast
TCOMETPUYECKast POTPECCHUS;
yMEHHUE 33]1aBaTh
MOCJICTIOBATEILHOCTH, B TOM
YHCIIe C TTOMOIIBIO
PEKYPPEHTHBIX (OPMYIT,

- YMETh OTIEpUPOBAThH
MOHSATUSIMU: HETIPEPHIBHOCTH
GbyHKIIUH, ACUMITTOTHI
rpaduka QyHKIHH, IepBast U
BTOpasi MPOU3BOTHAS
GbyHKIIUN, TEOMETPUYECKUN U
(bU3UYECKUI CMBICIT
IIPOU3BOJHOMN,
nepBoooOpaszHasi,
onpeeleHHbI UHTErpall;
yMEHUE HaXOJUTh aCUMIITOThI
rpaduka QyHKIIUU; YMEHHE
BBIYHCIIATH MPOU3BOIHBIC
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CYMMBI, TPOU3BEICHUS,
YaCTHOTO ¥ KOMIIO3HUITUHU
(byHKIUH, HAXOIUTh
YPaBHEHHUE KACATEIIbHOU K
rpaduky GyHKINH;

YMEHHE UCTOJIb30BATh
MPOU3BOJIHYIO JJIS
uccie0BaHus PYHKIUH, i
HAXOXKICHUS HAWTYYIIIEeTO
pelIeHus B IPUKJIAJAHbIX, B
TOM YHCIIE COLIMAIIBHO-
SKOHOMUYECKHUX U
bu3nUecKkux 3aaauax, s
ONPENEIICHUS] CKOPOCTH U
YCKOPEHHUS; HAXOUTh
TJIOIIAIU U 00BEeMBbI (PUTYD C
MOMOIIIBI0 UHTETPasia;
IPUBOJUTH MPUMEPHI
MaTeMaTU4YECKOTO
MOJICTUPOBAHUS C TOMOIIBIO
nuddepeHnanbHbIX
YPaBHEHUI;

- YMETh OTIEpUPOBAThH
MOHATUSMU: KOMILJIEKCHOE
YHUCJI0, COMPSKEHHBIE
KOMITJIEKCHBIE YHCIIa, MOIYJITh
U apTyMEHT KOMIUIEKCHOTO
yucia, popma 3anucu
KOMITJIEKCHBIX YHCeTT
(reomeTpuueckas,
TPUTOHOMETPHUUYECKAS
anreOpanyeckas); yMeThb
IIPOU3BOIHTH
apuMeTHIecKue JeHCTBUS C
KOMITJIEKCHBIMU YUCJIAMH;
MPUBOJIUTH MPUMEPHI
UCIOJIb30BAHUS KOMILJIEKCHBIX
YHCEIT;

- YMETbh CBOOOJTHO
OTIEpUPOBATH TOHITHUSIMU:
cpeaHee apudmMeTHIECKOE,
MeauaHa, HanOoJIbIlIee 1
HauMEHbIIIee 3HAUCHHUS,
pa3max, Aucrnepcus,
CTaHAAPTHOE OTKJIOHEHUE IS
OMHCAHUS YUCIOBBIX JAHHBIX;
YMEHHE HCCJIeI0BATh
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CTaTUCTUYECKUE TAHHBIE, B
TOM YHCJIE C IPUMEHEHHEM
rpadUIeCcKuX METOJIOB H
3JIEKTPOHHBIX CPEJICTB;
rpadUYeCcKu UCCISA0BATh
COBMECTHBIC HAOIOICHUS C
MOMOIIBIO TUarpaMm
paccenBaHus U JUHEMHOMN
perpeccuu;

- YMETh HaXOJIUTh
BEPOSITHOCTU COOBITHH C
MCII0JIb30BAHUEM
rpaguUecKux METOJIOB;
MPUMEHSATD JJIs1 PEIICHUS
3a7a4 (hOPMYJIbI CJI0KEHHUS U
YMHOKEHUS BEPOSTHOCTEM,
dhopMyTy TOTHOM
BEPOSITHOCTH, (popmyITy
bepnynnu, koMOUHATOPHBIE
(dakTbl U HOPMYJIBI;
OIICHUBATh BEPOSITHOCTHU
peanbHBIX COOBITHI; YMEHHE
ONIEPUPOBATH MOHATUSIMHU:
Cly4anHas BEJIMYMHA,
pacrpeneneHue
BEPOSTHOCTEH,
MaTeMaTUYECKOE OKUJAHUE,
JUCIIEPCUSI U CTaHAapPTHOE
OTKJIOHEHUE CITy4aHOU
BEJIMYMHBI, QYHKIIUU
pacrpeeneHus U MIOTHOCTH
PaBHOMEPHOTO,
MOKa3aTeJIbHOTO U
HOPMAaJIbHOTO
pacnpeeNeHuil; yMeHUE
HCTIOJIb30BaTh CBOMCTBA
W3YUYCHHBIX pacipeaesieHui
JJIs1 pelIeHUs 3a1a4;
3HAKOMCTBO C MOHSITUSIMU:
3aKOH OOJIBIINX YHCEII,
METO/IbI BELIOOPOUHBIX
VCCJIEJOBAHUM; YMEHUE
MPUBOJUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIITUX
YHCEeJl B TPUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHUSX;

- YMETbh CBOOOJTHO
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ONepUpOBATH MOHATUSIMU:
TOYKa, MpsiMasi, MIOCKOCTh,
IPOCTPAHCTBO, OTPE3OK, YU,
IJIOCKUH yTOJI, IBYTPAHHBIN
yIOJI, TPEXTPAHHBINA YOI,
nepeceKaroImecs,
napajuieibHbIE U
CKpEUIUBAIOIINECS MPSMBIE,
napajiyieIbHOCTh U
NEePHEHAUKYJISIPHOCTh
IPSIMBIX U TUIOCKOCTEH, yToJ
MEXIY MPSMBIMU, YTOJI
MEXKIY NPSIMOM U
IUIOCKOCTBIO, YTOJI MEXIY
MJIOCKOCTSIMH; YMEHHE
UCII0JIb30BaTh IPU PELIEHUN
3a71a4 U3y4eHHbIE (haKThI U
TEOPEMBI TUIAHUMETPUH;
YMEHUE OLICHUBATh pa3Mepbl
00BEKTOB B OKpPYXaroleM
MUpPE; YMEHHE ONEPUPOBATH
MNOHSATUSIMU: MHOTOTPAHHHUK,
CE€YeHNE MHOTOTPaHHUKA,
IPaBUJIHHBIA MHOTOTPAHHHK,
npu3Ma, nupamuaa, urypa u
MOBEPXHOCTh BpPaLICHUS,
IIAJIUHIP, KOHYC, mmap, cdepa,
pa3BepTKa MOBEPXHOCTH,
CEYEeHMS KOHYCa U LWJIUHAPA,
napajijieibHble OCH WX
OCHOBaHMIO, CEUCHHE 11apa,
IJI0CKOCTb, Kacarouasics
chepsl, IUIMHIPA, KOHYCA,;
YMEHUE CTPOUTH CEUECHUE
MHOTOTpaHHUKA, H300paxaTh
MHOTOTPaHHUKH, QUTYPHI U
MOBEPXHOCTHU BpaLEHUS, UX
CEYEHMS], B TOM YHUCIIE C
NOMOILBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSATh
CBOMCTBA r€OMETPUUYECKUX
¢duryp, camocTosTEIBHO
bopMyIMpOBATH OMpeIeICHUs
U3y4yaeMbIX (uryp,
BBIJIBUTATh TUIIOTE3bI O
CBOMCTBAax M MpU3HAKAX
T€OMETPUUYECKHX (HUryp,
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000CHOBBIBAThH WU
OTIPOBEPraTh UX; yMEHUE
MPOBOAUTH KJIACCU(PUKAIUIO
Gburyp 1o pazIuIHbIM
IpU3HAKaM, BBITOTHATh
HEO0OXOIUMbIEC
JOTIOJTHUTETHHBIC
MOCTPOEHUS;

- YMETh CBOOOJIHO
OTepUpPOBATH MOHATUSIMU:
IJI01a1b PUTYPHI, 00BEM
burypsl, BellMuuHa yria,
PacCTOsTHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHHUE
MEXIY TPSMBIMH, PACCTOSTHUE
MEXIY TIIOCKOCTSIMH,
IJI0Iaab cephl, IIOMATb
TTOBEPXHOCTHU TTUPAMU/IHI,
IPU3MBI, KOHYCA, ITMIHHAPA,
00beM Ky0a, IpsIMOYTOJILHOTO
napajijiesienurnena,
UpamMuIbl, TPU3MBI,
UIMHpA, KOHYCa, 11apa;
yMEHUE HaXOJUTh OTHOIIICHUE
00bEeMOB MOI00HBIX (HUTYD;

- YMETbh CBOOOJTHO
OTIEpUPOBATH OHITUSIMU:
TBIDKEHWE, TTapaJlICIbHBIN
NIEPeHOC, CHMMETPHS Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
IOBOPOT, MpeoOpa3oBaHUE
no100us, NoJo0HbIE QUTYPHI;
yMEHHUE PacIiO3HaBaTh PaBHBIC
¥ TI0/100HBIC (DUTYPHI, B TOM
YHUCJIe B MPUPOJIC, UCKYCCTBE,
aApPXUTEKTYpE; YMECHHE
UCIIOJIb30BaTh
T€OMETPUYECKUE OTHOIIICHUS,
HAXOJUTh TEOMETPUUCCKUE
BEITUYMHBI (JJIUHA, YTOI,
IJI0111a/1b, 00BEM) TIPU
pEIICHUH 3a7a9 U3 IPYTUX
y4eOHBIX NMPEAMETOB U U3
pEabHOM KU3HU;

- YMETh CBOOOJTHO
ONepUpPOBATH MOHATUSIMMU:
PSIMOYTOJIbHAS CHCTEMA
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KOOPAUHAT, BEKTOP,
KOOPAUHATHI TOUKH,
KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEICHUE
BEKTOpA HA YUCIIO,
pa30XKEeHNUE BEKTOpa MO
0a3ucy, CKalIsipHOE
IIPOU3BEICHUE, BEKTOPHOE
IIPOU3BENCHUE, YTOI MEKIY
BEKTOPAMU; YMEHNUE
UCIIOJIb30BaTh BEKTOPHBINA U
KOOPAMHATHBINA METOH JJIS
pELIECHUS] TEOMETPUUECKUX
3a/a4 U 3a7a4 IpyTux
y4EOHBIX MTPEAMETOB;
OTNIEPUPOBATH MOHATUSIMU:
Marpuna 2x2 u 3x3,
OTIPEICIIUTENIb MATPHUIIBI,
F€OMETPUYECKUI CMBICIT
ONPENECTIUTEIS;

- YMETh MOJICJINPOBATH
pealbHbIE CUTYalluH HA SI3bIKE
MaTeMaTUKH; COCTABISATh
BBIPaKEHUS, YPAaBHEHHS,
HEPABEHCTBA U UX CUCTEMBbI
M0 YCJIOBHIO 33/1a4H,
UCCIIEI0BATh MOCTPOEHHBIE
MOJIENTA C UCTIOJIb30BAHUEM
anmnapara ajareopsl,
UHTEPIIPETUPOBATH
MOJTyYEHHBIN pe3yJIbTar;
CTPOUTH MAaTEeMATHYECKUE
MOJIENIA C TOMOIIBIO
F€OMETPUYECCKUX TTOHATHMN U
BEJIMYMH, PEIIaTh CBSI3aHHBIC
C HUMH NPAKTUYECKHUE
3a/1a4M; COCTABJIATh
BEPOSITHOCTHYIO MOJIEIb U
WHTEPIIPETUPOBATH
MOJIyYEHHBIN PE3yJIbTaT;
peuaTth NPUKIaIHbIC 3aa4U
cpeacTBaMu
MaTeMaTU4YECKOTO aHaIN3a, B
TOM YHUCJIE COLMAIBHO-
SKOHOMMYECKOTO U
(bu3nUecKoro xapakrepa;

- YMEHHUE BHIOMPATH
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NOAXOJSAIINA METOJT ISt
pelIeHus 3a/1a41; TOHUMAaHUE
3HAYMMOCTH MATEMATHKH B
V3yYECHUHU MPUPOIHBIX U
00I1IECTBEHHBIX MPOLIECCOB U
SIBIICHUI; YMEHUE
pacro3HaBaTh NPOSBICHUE
3aKOHOB MaTEMAaTHUKU B
UCKYCCTBE, YMEHUE
PUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCUHCKOW U MUPOBOU
MAaTeMaTH4YECKOW HAYKH

OK 02. Mcnonp30BaTh
COBPEMEHHBIE CPEICTBA
MOMCKa, aHAIN3a U
MHTEPIIPETANN
uH(popmanuu, u
MH(}OpMaIMOHHBIE
TEXHOJIOTHH ISl
BBINOJIHEHMSI 3a/1a4
npodeccruoHaIbHON
JeSITeIbHOCTH.

B o6mactu IEHHOCTH HAYYHOTO
TTO3HAHUS:

-c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U
OOIIIECTBEHHOMN MPAKTUKH,
OCHOBAHHOT'O Ha JTUAJIOTe
KYJIBTYpP, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B
MOJIUKYJITYPHOM MUPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM
Y YUTATEIIbCKOU KYJIbTYpPBI KaKk
CpEACTBa B3aUMOICHCTBUS
MEXIY JFOJIbMU 1 TTO3HAHUS
MUpa;

- OCO3HAHUE LIEHHOCTU HAYYHOU
JEATeTLHOCTH, TOTOBHOCTh
OCYIIECTBIISATh IPOSKTHYIO U
HCCJIEIOBATEIbCKYTO
NeSATeTbHOCTh MHIUBUIYAJIbHO U
B TpYIIIIC.

OBnajzieHNEe YHUBEPCATHLHBIMHU
y4eOHBIMU TI03HABATEILHBIMHU
JICUCTBUSIMH:

B) paboTta ¢ uHhopMaIreii:

- BJIaJICTh HAaBBIKAMM TTOJTYUYCHUS
nH(OpPMAITUU U3 UCTOYHHKOB
Pa3HbIX TUIOB, CAMOCTOSTEIHHO
OCYUIECTBJISITh TIOUCK, aHAJIN3,
CUCTEMaTHU3AILINIO U
WHTEPIPETANIO HHPOPMAITUH
Pa3TUYHBIX BUJOB U (hopM

- YMETH ONEPUPOBATH
MOHATUSMHU: PAIllHOHATbHAS
(GyHKLHMS, TOKa3aTeNbHAs
(GyHKLIHUS, CTETIEHHAS
(GyHKUUS, JorapupMuyecKas
byHKIUA,
TPUTOHOMETPUUYECKUE
dbyHKIMU, 0OpaTHBIE
GbyHKIUU; YMEHUE CTPOUTH
rpauKy U3y4EeHHBIX
GbyHKINHA, UCTIOIH30BAThH
rpauKy MpU U3yICHUH
IIPOLIECCOB Y 3aBUCUMOCTEMH,
IIPU PEIICHUH 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB
Y 3371a4 U3 pEATbHOM KU3HU;
BBIpaXKaTh (popmysiaMu
3aBHCHUMOCTH MEXIY
BEITUYMHAMU;

- YMETh ONEPUPOBAThH
HOHSATUSMHU: TOXKIECTBO,
TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMA
YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJILHOCTh YPaBHEHUH,
HEPaBEHCTB U CUCTEM,
paroHasIbHbIe,
UppaIoHaIbHbIC,
MOKa3aTelibHbIE, CTEIICHHbIE,
Jorapudmudeckue,
TPUTOHOMETPUUECKHUE
ypaBHEHUs1, HEPABEHCTBA U
CUCTEMBbI; YMETh pPeliaTh
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MPE/ICTABIICHHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX
dbopmaTax c yueToM Ha3HAYEHUS
uH(OpPMAITUH U TIeJIEBON
ayJIUTOPUH, BHIOMpas
ONTUMAaJBHYIO (popMy
NPE/ICTaBICHUS U BU3YaIU3aliy;
- OLIEHUBATbH JIOCTOBEPHOCTD,
JETUTUMHOCTh UH(OpMAIIUH, €€
COOTBETCTBHE MPABOBHIM U
MOPAJILHO-3THYECKUM HOpMaM;

- HCTIOJIb30BATh CPECTBA
UH(OPMAITMOHHBIX U
KOMMYHUKAIIHOHHBIX
TEXHOJIOTU B PEIICHUU
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHMU3aIMOHHBIX 33724 C
co0JiroicHueM TpeOOBaHUIM
DPrOHOMHKH, TEXHUKH
0e3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHms, MPaBOBBIX
U 3TUYECKUX HOPM, HOpM
nH(MOPMAITMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMHU
pacro3HaBaHMsI U 3aIUTHI
uH(popmanuu, THGOPMALIMOHHON
0€30MacHOCTH JTUYHOCTH

ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TIOMOIIIBIO
Pa3IMYHBIX TPUEMOB; PELIATh
ypaBHEHUs1, HEPABEHCTBA U
CUCTEMBI C TapaMeTpPOM;
IPUMEHSITh YPaBHCHHSI,
HEPaBEHCTBA, UX CUCTEMBI JIS
pelIeHus] MaTeMaTUHYECKUX
3a/1a4 ¥ 3a]1a4 U3 pa3IMuHbIX
o0JiacTeil HayKu U peanbHOM
KU3HH,

- YMETh CBOOOJIHO
OTIEpUPOBATH MOHATUSIMU:
JBIDKEHUE, TTapaJiIeIbHbIN
NIEPEHOC, CAMMETPHSI Ha
TUIOCKOCTH U B TIPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3zoBaHue
1010011, NoJ00HbIE PUTYPBHI;
YMETh Pacrio3HaBaTh PaBHBIC
¥ 1I0J100HbBIE (PUTYPBI, B TOM
qclie B IPUPOJIE, UCKYCCTBE,
aApXUTEKTYpPE; YMETh
UCIIOJIb30BaTh
reoOMeTpUUECKUE OTHOIICHHUS,
HaXOJUTh F€OMETPUUECKUE
BEITUYHHBI (JIUHA, YTOI,
IO, 00BEM) MpU
pEIICHNH 3a7a9 U3 IPYTHX
y4eOHBIX PEAMETOB U U3
pEAIbHOM KU3HU

OK 03. [LitanupoBats u
peaTn30BbIBATH
COOCTBEHHOE
poheCCHOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE,
PEIITPUHAMATEIBCKY IO
JCSATCIIEHOCTh B
poheCCHOHAIBHOM
cthepe, UCIIOIB30BaATh
3HaHMS MO (PUHAHCOBOMU
I'PaMOTHOCTH B
Pa3IMYHBIX KHU3HCHHBIX
CUTYaIUAX

B obnactu myxoBHO-
HPaBCTBEHHOT'O BOCITUTAHUS:

- ¢c(OpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHWSI,
TUYECKOTO TTOBEICHHS;

- CIIOCOOHOCTH OIIEHUBATH
CUTYAIUIO U IPUHUMATH
OCO3HAHHBIC PEIICHHSI,
OPUCHTHPYSICh HA MOPAJILHO-
HPABCTBCHHBIC HOPMBI 1
IIEHHOCTH;

- 0CO3HAHHWE JIMYHOTO BKJIa/Ia B
MOCTPOEHUE YCTOHIMUBOTO
Oyyero;

- OTBETCTBCHHOE OTHOIIIEHUE K
CBOUM POAUTENSM U (UJIH)
JPYTUM YJICHAM CEMbH,

- YMETH ONEPUPOBATH
NOHATUSMU: PAIIHOHABHEIE,
UppaloHajIbHbIE,
NoKa3aTeNbHbIe, CTENICHHBIE,
jorapudMUYECKUe,
TPUTOHOMETPHUUYECKHE
ypaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

- YMETh ONEPUPOBAThH
MOHATUSMU: MHOTOTPaHHUK,
CEYEeHHE MHOTOTPaHHHKA,
KyO, mapa’suiesenue,
npu3Ma, nupamuia, urypa u
MOBEPXHOCThH BPALICHHUS,
IIIMHAP, KOHYC, 1ap, cdepa,
cedeHus (HUrypsl BpalleHus,
IJIOCKOCTh, KacaroIascs
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CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHS
LEHHOCTEHW CEMEUHOM )KU3HU B
COOTBETCTBHH C TPAAUIUIMU
Hapo10B Poccuu;

OBnajieHNe YHUBEPCATbHBIMU
PETYJISTUBHBIMU ICHCTBUSMU:
a) caMOOpraHu3aIus:

- CAMOCTOSITEIBLHO OCYIIIECTBIIATh
MO3HABATEINIbHYIO JIEATEIbHOCTD,
BBISIBJIATH MPOOJIEMBI, CTABUTH U
dbopmMyIHpoBaTh COOCTBEHHBIE
3ajlauyu B 00pa3oBaTeNbHON
JESATETLHOCTH U KU3HEHHBIX
CUTYaIHsIX;

- CaMOCTOSITEIHHO COCTABJISATh
IJIaH PENICHUs MPOOJIEMBI C
Y4ETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3BMOKHOCTEH U
IIPEANIOYTEHUM;

- IaBaTh OIEHKY HOBBIM
CUTYaIHIM;

Croco0CTBOBATH (HOPMUPOBAHUIO
Y MPOSIBIICHUIO IIUPOKOU
SPYIUIIUU B Pa3HBIX 00JIaCTIX
3HAHWM, TOCTOSIHHO MOBBIIIATH
CBOI 00pa30BaTEIbHBIN 1
KYJbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:
WCITOJIB30BATh TIPHEMBI
pediiekcuu 1sl OLICHKH
CUTYallMH, BBIOOpA BEPHOTO
pEIICHMS;

- YMETb OIICHUBATh PUCKHU U
CBOEBPEMEHHO MPUHUMATH
pEIICHMS TI0 UX CHIDKCHHUIO;

B) DMOIIMOHAJIbHBIN HHTEIJIEKT,
MPEANOIararo It
c(hOpPMHUPOBAHHOCTH:
BHYTPEHHEW MOTUBALWH,
BKJIFOYAIOILIEH CTPEMIICHUE K
JTOCTIDKCHHIO TICJTH U yCTIEXY,
ONTUMM3M, HUHUIIUATUBHOCTD,
yMEHHUE ACHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

- SMIIATHH, BKIIOYAIOUIEH
CIIOCOOHOCTh MIOHUMATH

cdepsl, MIMHAPA, KOHYCA,
TUTOINAb TOBEPXHOCTH
UPaMUJIBI, TPU3MBI, KOHYCA,
UIMHAPA, TUTOMAaAb Chephl,
00BbeM Ky0a, MPSMOYTOJILHOTO
napaiesienumnesa,
MUPaMUJIBL, TPU3MBI,
[IIIMHPA, KOHYCA, 11apa;
yMEHHUe U300paxarb
MHOTOTPaHHHUKH U
MIOBEPXHOCTH BPAIICHUS, UX
CEUeHUs OT PYKH, C TIOMOIIBIO
YEepPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB; YMETh
pacro3HaBaTh CHMMETPHIO B
POCTPAHCTBE; YMETh
pacro3HaBaTh MPABIIbHBIC
MHOTOTPaHHHKH,

- yMETh OIIEPUPOBATH
TOHSATHUSMHE: TIPSIMOYTOJTbHASI
crcTeMa KOOpIUHAT,
KOOPIWHATHI TOUKH, BEKTOP,
KOOPJAWHATHI BEKTOPA,
CKaJISIPHOE TIPOM3BE/ICHUE,
yTOJl MEKIY BEKTOPAMH,
CyMMa BEKTOPOB,
IPOM3BEICHNE BEKTOPA Ha
YHCII0; HAXOJIUTh C TOMOIIIBIO
U3YYEHHBIX (HOpMYT
KOOPJIWHATHI CEPEINHBI
OTpEe3Ka, PaCCTOSTHUE MEXKTY
IBYMSI TOUYKAMH
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HYMOIIMOHAIBHOE COCTOSIHHE
JPYTHX, YYUTHIBATh €0 TPH
OCYIIECTBIICHUN KOMMYHHUKAIINH,
CIIOCOOHOCTH K COUYBCTBHUIO H
COIIEPESIKUBAHUIO;

- COIMAJTbHBIX HABBIKOB,
BKJTFOYAFOIINX CITOCOOHOCTh
BBICTpanBaTh OTHOIICHUS C
JIPYTHUMH JIOABMH, 3a00THTHCS,
MPOSIBIISITE MHTEPEC U pa3peiiaTh
KOH(JIMKTHI

OK 04. OddexTuBHO
B3aMMOJICCTBOBATH U
paboTaTh B KOJIJICKTUBE
1 KOMaH/Ie

TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITETIbHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHHE HAaBBIKAMHU yICOHO-
HCCJIEI0BATEILCKOM, POCKTHON
1 COLMAJIbHOM ACATEIbHOCTH,
OBnazeHuEe YHUBEPCATTbHBIMU
KOMMYHUKATUBHBIMU
JICUCTBUSIMH:

0) coBMecTHas JIeITeIIbHOCTD:

- IOHUMATh U UCTIO0JIb30BaTh
MPEUMYIIECTBA KOMAHIHOU U
WHIUBUAYaJIbHONU PaOOTHI;

- IPUHUMATH 1I€JIM COBMECTHOMN
JIEeATEIIbHOCTH, OPIraHU30BbIBATh
U KOOPAUHUPOBATH JIEUCTBUS 110
ee JOCTHXXEHUIO: COCTABJIATh
IJIAH JEUCTBUM, paclpeessaTh
PO C YYETOM MHEHUI
YYaCTHUKOB 00CYkAaTh
pe3ybTaThl COBMECTHOM
paboTHI;

- KOOPAUHUPOBATH U BBHITIOJIHSTH
paboTy B YCIOBUSAX PEabHOTO,
BUPTYAJIBLHOTO U
KOMOWHUPOBAaHHOTO
B3aUMOICUCTBUS;

- OCYUIECTBIIATH NO3UTUBHOE
CTpaTeruyeckoe MmoBeICHUE B
Pa3JIMYHBIX CUTYaIUsX,
MPOSIBIISATh TBOPUECTBO U
BOOOpakeHUE, ObITh
WHUIMATUBHBIM.

OBnazeHre yHUBEpCAIbHBIMU
pPEeryIsITUBHBIMU JICHCTBUSMMU:
I') IPUHSITUE Ce0sl U APYTUX

- YMETh OIIEpUPOBATH
MOHATUSIMU: CITyYalHBIA OIIBIT
U CIy4aifHOE COOBITHE,
BEPOSATHOCTH CIIy4ailHOTO
COOBITUSI; YMETh BHIYUCIISATH
BEPOSITHOCTD C
UCIIO0JIb30BaHUEM
rpaduueCcKuX METOJIOB;
IPUMEHSTH (HOPMYJIbI
CJIOKEHUSI U YMHOKECHUS
BEPOSTHOCTEN,
KOMOWHATOpHbIE (haKThI U
(bopMyJIBI TIPU pEIICHUN
3a/1a4; OLICHUBATH
BEPOSITHOCTU PEATIbHBIX
COOBITHI1; 3HAKOMCTBO CO
CIIy4YailHBIMUM BEJIUYMHAMU,
YMEHHE MPUBOJAUTH TPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIITUX
4yuces B IPUPOJIHBIX U
OOIIIECTBCHHBIX SIBJICHUSAX;

- YMETh CBOOOIHO
ONEPUPOBATH MOHATUSIMU:
CTEIEHb C IEJIbIM
MOKa3aTeyieM, KOPEHb
HaTypaJIbHOU CTEIEHHU,
CTEIEHb C PALIMOHAIBHBIM
MOKa3aTeJIeM, CTEIECHb C
JIECTBUTEIbHBIM
(BEIIECTBEHHBIM)
nokasaresieM, jJorapupm
4yucia, CUHYC, KOCUHYC U
TaHI€HC MPOU3BOJIBHOTO
4yucha;

- YMETh CBOOOIHO
ONEPUPOBATH MOHSATUSIMHU:
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JMIOAEH:
- IPUHUMATh MOTHUBHI U

apryMEHTHI IPYTHUX JIFOAEH MPH

aHaJIM3e pe3yJIbTaToOB
NeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U
IIPaBO APYTUX JIIOAEH Ha
OIITNOKHU;

- pa3BUBaTh CIIOCOOHOCTH
HOHUMATh MUP C NO3ULUU
JPYroro 4ejoBeKa

rpaduk GyHKIIUU, oOpaTHas
(byHKIHSI, KOMITO3HITHS
byHKIMi, TUHEHHAS
byHKINS, KBaApaTHIHAS
(GyHKIMS, cTereHHas
GYHKIHS ¢ TIETBIM
MOKa3aTeseM,
TPUTOHOMETPUUECKHE
dbyHKIMH, 0OpaTHBIC
TPUTOHOMETPUUECKHUE
byHKIMU, TOKa3aTeIbHAS U
norapudmuyeckas GyHKIUU;
YMETb CTPOUTH TpaduKu
(GbyHKUUNA, BEITIOTHATD
npeoOpa3zoBaHus rpapuKoB
byHKIM;

- YMETh UCIIOJIb30BATh
rpaguky QyHKIMA 15
U3yYEHHUS MPOLIECCOB U
3aBUCHUMOCTEHN IIPU PELICHUN
3aJ1a4 U3 Ipyrux y4eOHbIX
IPEIMETOB U U3 PeaIbHOM
KU3HU, BBIPAKATh
dbopmyIaMu 3aBUCUMOCTH
MEXIy BeTMIYMHAMU;

- CBOOO/IHO OTIEpUPOBATH
HNOHATUSAMU: YETHOCTh
bYyHKIIMH, TEPHOINIHOCTD
(GYHKIIH, OTPAaHUYEHHOCTD
(GyHKUIHUHA, MOHOTOHHOCTh
(GyHKUIHU, SKCTPEMYM
(GyHKUIMH, HAanOoJIbIIEE U
HaMEHbIIIee 3HAYCHHUSI
GbyHKIIUY HA TPOMEKYTKE;
YMETb NMPOBOJUTH
ucclieoBaHue QyHKIUY;

- YMETh UCIIOJIb30BATh
CBONCTBa U Tpaduku
byHKIMNA 15 pereHus
YPaBHEHUI, HEPABEHCTB U
3a/1a4 ¢ mapaMeTpamu;
U300pakaTh Ha
KOOPJIMHATHOM TIOCKOCTH
MHOKECTBA PEIIEHUI
ypaBHEHUH, HEPABEHCTB U UX
CUCTEM

OK 05. Ocy1iecTBasiTh

B oGsracti AcTeTHYECKOTO

- YMETh ONEPUPOBATH
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YCTHYIO U MUCbMEHHYIO
KOMMYHUKAITUIO Ha
rocyJ1apCTBEHHOM
si3bIKe Poccuiickon
denepanuu ¢ y4eToM
ocobOeHHOoCTEH
COIIMAILHOTO U
KYJbTYPHOTO
KOHTEKCTAa

BOCITUTAHHUS
- 9CTETUYECKOE OTHOIIECHHUE K
MUPY, BKJIIOYas ICTETUKY ObITa,
HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ja U
OOIIIECTBEHHEBIX OTHOIIICHHIA;

- CIIOCOOHOCTh BOCTIPUHUMATh
pa3IUYHbIC BUIBI HCKYCCTBA,
TPaJUIIMU U TBOPUYECTBO CBOETO
U IPyTUX HapOJOB, OIIYIIATh
HYMOIMOHAIEHOE BO3/ICHCTBUE
UCKYCCTBA,

- YO©XXJIEHHOCTh B 3HAUUMOCTHU
JUTSL IMYHOCTH U 00I1IecTBa
OTEYECTBEHHOT'O 1 MUPOBOTO
HCKYCCTBA, STHUICCKUX
KyJBTYPHBIX TPAJIUIIUN U
HapOIHOTO TBOPYECTBA;

- TOTOBHOCTbH K CAMOBBIPKCHHIO
B Pa3HBIX BUIaX UCKYCCTBA,
CTPEMJICHUE MPOSIBIATH KaueCTBa
TBOPYECKOU JIMYHOCTH;
OBnajzieHNe YHUBEPCATLHBIMU
KOMMYHHKATHBHBIMA
JIEVCTBUSIMU:

a) oOIIeHue:

- OCYIIECTBJISITH KOMMYHHKAITUN
BO BCeX cdepax *KU3HH;

- pacno3HaBaTh HeBepOaIbHbIE
CpeAcTBa OOIICHUS, TOHUMATD
3HAYCHUE COIUATBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHIIKA
KOH(DJIMKTHBIX CUTYallui U
CMSITYATh KOH(JIMKTHI,

- Pa3BEPHYTO U JIOTUYHO
U3JIaraTh CBOIO TOUKY 3PEHUS C
WCITOJIb30BAHUEM SI3BIKOBBIX
CpEeICTB

MOHSATUSIMU: CpEHEE
apudmernyeckoe, MeANaHa,
HanOOJbIIEE U HAMMEHBIIIEE
3HAYEHHUs, pa3Max,
TUCIIEPCHS], CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBOTO
Ha0opa; yMEHUE U3BJICKATD,
UHTEPIPETUPOBATH
uHpopMaluio,
IPE/ICTaBIICHHYIO B Ta0IMIIaX,
Ha Auarpammax, rpadukax,
OTpaXkarollyo CBONCTBA
peanbHBIX IPOLIECCOB U
SBJICHUH; TIPECTABIIATD
UH(OPMAIUIO C TOMOIBIO
Ta0JIMI] U JUarpaMM;
UCCJIEI0BATh CTATUCTUYECKUE
JAHHBIE, B TOM YHCJIE C
PUMEHEHHEM TpaduIeCKuX
METOJIOB U AJIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBAThH
HNOHATUSAMU: TOUKA, IpsiMas,
IJI0CKOCTb, POCTPAHCTBO,
JIBYTPaHHBIN Yo,
CKpELIMBAOIIHECS NPSMBIE,
napajuleIbHOCTb U
NEePHEHANKYISIPHOCTh
NPSAMBIX U TUIOCKOCTEM, YTOJ
MEXTy TPSIMBIMH, YTOJ
MEXy IpsIMON U
IJI0CKOCTBIO, YTOJI MEXIY
IJIOCKOCTAMM, PACCTOSIHUE OT
TOYKH J10 TIJIOCKOCTH,
PacCTOsSIHUE MEXTY MPSMBIMH,
pPacCTOsTHUE MEXKIY
IUIOCKOCTSIMY;

- YMETb UCIIOJIb30BATh MPH
pEIICHUH 3a/1a4 N3y4YEeHHbIE
(aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE
OLICHUBATh Pa3Mephbl
00BEKTOB OKPY>KAIOIIET0
MUpa.

OK 06. I[TposiBnsTh
rpaXk1aHCKO-
MaTPUOTUYECKYIO

- OCO3HaHME 00yYarOIIUMHUCA
POCCUHCKON I'PaKJaHCKOU
UJEHTUYHOCTH;

- YMETb ONepUpoOBaTh
MOHATUSMU: TIPSIMOYTOJIbHAS
cUcTeMa KOOpIMHAT,
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MIO3UIIUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MMOBEJICHUE
Ha OCHOBE
TPaIUIIUOHHBIX
00IIICUCIIOBEUCCKUX
LICHHOCTEH, B TOM
YHUCJIE C YUETOM
rapMOHM3ALUU
ME)KHAIIMOHAJIBHBIX U
MEKPEJIUTHO3HBIX
OTHOIIICHMH,
MPUMEHATH CTAHIAPThI
AHTUKOPPYHIIUOHHOTO
MMOBEACHUS

- IIeJICHAIIPaBJICHHOE Pa3BUTHE
BHYTPCHHEH MO3UITUHU JIMYHOCTH
Ha OCHOBE JTyXOBHO-
HPaBCTBECHHBIX IICHHOCTEH
HapoaoB Poccuiickon
denepanyiv, UICTOPUUECKUAX U
HAIMOHATBHO-KYJIBTYPHBIX
Tpaguiuid, popMupoBaHue
CHCTEMBI 3HAYNMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYIITHOHHOTO
MHPOBO33pEHUS, PABOCO3HAHUS,
AKOJIOTHYECKOHN KYJIBTYPHI,
CITOCOOHOCTH CTaBUTh 1IECJIH U
CTPOUTH KU3HCHHBIC TIIAHbL;

B wacTtu rpaxaanckoro
BOCITUTAHHUS:

- OCO3HAHHE CBOUX
KOHCTUTYITHOHHBIX TIPaB H
00s13aHHOCTEH, YBOKEHNE 3aKOHA
U TIPaBOIIOPSIKA;

- MPUHATHE TPATUITIOHHBIX
HAllMOHAJIBLHBIX,
00111eYEeJIOBCYECKHX
I'YMaHUCTUYECKUX H
JIEMOKPATHYECKUX IIEHHOCTEH;

- TOTOBHOCTb IPOTHUBOCTOSTH
UJICOJIOTUH IKCTPEMHU3MA,
HallMOHAJIU3Ma, KceHOhoOouH,
JTUCKPUMUHAIIAH 110
COIMAITBHBIM, PEJTUTHO3HBIM,
PacoBBIM, HAIIMOHATBLHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO
JeATEIIbBHOCTh B HHTEpECcax
I'pakIaHCKOT'O OOIIECTBA,
y4acCTBOBATh B CAMOYTIPABIICHUN
B 00111c00pa3oBaTeILHOMN
OpraHu3aIliy U JIeTCKO-
IOHOIIIECKUX OpraHu3aIusiX;

- YMEHHE B3aUMOJICHCTBOBATh C
COIMAJTbHBIMU UHCTUTYTAMH B
COOTBETCTBHH C UX (PYHKIUSIMU
1 Ha3HAUYCHUEM,

- TOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOM JEATEIbHOCTH;
MaTPUOTHICCKOTO BOCITUTAHHUS:

KOOPAUHATHI TOYKH, BEKTOD,
KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BECHUE,
YTOJI MKy BEKTOpaMH,
CyMMa BEKTOPOB,
IPOU3BEICHUE BEKTOpA HA
YUCJI0; HAXOJIUTh C OMOIIBIO
U3YYEHHBIX (HOPMYIT
KOOPAUHATBI CEPEINHBI
OTpE3Ka, PACCTOSHUE MEKIY
JIBYMsI TOUKaMU;

-yM€Tb BHIOUPATh
MOJIXOIAIIUNA N3YUYCHHBIN
METOJ JJIsI pELICHUS 3a]1a4H,
pacrio3HaBath
MaTteMaTu4eckue (GakThl U
MaTeMaTH4YeCKUE MOJICTU B
IPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTRBE;
YMEHHE MPUBOJAUTH TPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCHICKON U MUPOBOU
MaTEMaTUYECKON HAYKH.

- YMETh ONIEPUPOBATH
MOHATUSIMU: CITyYaUHBIA OIIBIT
U CIIy4aiiHO€ COOBITHE,
BEPOSITHOCTD CIIyYalHOT'O
COOBITUSI; YMETh BHIYUCIIATH
BEPOSITHOCTD C
UCIIO0JIb30BaHUEM
rpaguuecKux METOI0B;
OPUMEHSTH (OPMYJIbI
CJIO’KEHUSI U YMHOKCHUS
BEPOSITHOCTEH,
KOMOWHATOpHbIE (haKThl U
(bopMyJIBI TIPHU pEIICHUN
3a/1a4; OLICHUBATh
BEPOSITHOCTU PEATTbHBIX
COOBITHI{; 3HAKOMCTBO CO
CIIy4ailHbIMU BEJIUUYMHAMU;
YMEHHE MPUBOJAUTH TPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIITUX
4yucesl B IPUPOJIHBIX U
OOIIIECTBEHHBIX SIBICHUSX
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- c(OpMUPOBAHHOCTH
POCCHICKON I'PakIaHCKOU
UJICHTUYHOCTH, TATPUOTU3MA,
YBAXKEHUSI K CBOEMY Hapo.y,
YyBCTBA OTBETCTBEHHOCTH TEPE/]T
Ponunoi, ropaoctu 3a cBoit
Kpai, CBOXO PoqinHy, CBOM SI3BIK
U KyJbTYpY, MPOILIOE U
HACTOSIIIES
MHOT'OHAITMOHAJILHOI'O Hapoja
Poccuu;

- IICHHOCTHOE OTHOIIICHUE K
roCyapCTBEHHBIM CUMBOJIaM,
HCTOPUUYECKOMY U MPUPOTHOMY
HACJISINIO, MTAaMSITHHKAM,
TpaauusiM HapoaoB Poccun,
nocTuxeHussM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX
U TPYJE;

- ujeitHas yoeX1IeHHOCT,
TOTOBHOCTb K CITYKEHUIO U
3ammTe OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;
OCBOCHHBIC 00YJaIOITUMUCS
MEKITPEIMETHBIC TIOHATHS U
YHUBEpPCAIbHBIC YICOHBIC
NercTBUS (PETyIsSTUBHBIC,
MMO3HABATCILHBIC,
KOMMYHUKATHBHBIC);

- CITOCOOHOCTH MX
HCIIOJIL30BAHUS B
MO3HABATEILHON U COLIMAIbHOM
MPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEJILHOMY
IJIAHUPOBAHMIO 1
OCYIIIECTBJIICHUIO YIeOHOM
JeSITeIbHOCTH, OpTraHu3aIuu
y4eOHOTO COTPYAHUYECTBA C
MeIarOTMYCCKUMH pabOTHUKAMU
U CBEPCTHUKAMH, K YYACTHIO B
MMOCTPOCHUU WHIUBUIYaJIbHON
o0pa3oBaTeIbHOI TPAEKTOPHUH;

- OBJIaJICHHE HaBbIKAMU y4eOHO-
HCCJIE0BATEILCKOM, IIPOCKTHON
Y COITMAJIbHOM JIESITEIbHOCTH

OK 07. ConeiicTBOBaTh
COXPaHCHHIO

- HE IPUHUMATh JICUCTBUA,
MIPUHOCSIIME BPEA OKPYKAOIIEN

- YMETh OIIEPUPOBATH
MOHATUSIMU: DYHKITHS,
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OKpY>KaroIIen CpeIbl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMAaTa,
TIPHHITHITEI
OEepEKITUBOTO
MIPOM3BOICTBA,

3 peKTUBHO
JIeHICTBOBAThH B
Ype3BBIYAITHBIX
CUTYaITUsIX

cpene;

- YMETb IPOTHO3UPOBATH
HEOIaronpusITHHIC
DKOJIOTHYECKHUE MOCIIEACTBHUS
MPEINPUHUMAEMBIX JEHCTBUM,
IIpeNOTBpaIaTh UX;

- PaCIIUPUTH OIBIT
JEATEIIBHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

- pa3pabaThIBaTh TUIAH PEIICHUS
poOJIEMBI C YUETOM aHaIu3a
MMEIOIIUXCS MATEPUATIbHBIX U
HEMATEPUAIIBHBIX PECYPCOB;

- OCYLECTBIIATH
LI€JICHAITPABJICHHBIN MTOUCK
nepeHoca CpeACTB U CIOCOOOB
JENCTBUS B IPO(ECCUOHATBHYIO
cpeny;

- YMETh IEPEHOCUTH 3HAHUS B
ITO3HABATEIIBHYIO U
NPAKTUYECKYIO 00JaCTH
JKU3HEIEATEIBHOCTH;

- IpeUIaraTb HOBBIE IPOEKTHI,
OLICHUBATh UACH C IO3ULINHU
HOBU3HBI, OpDUTUHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTyalusiM, BHOCUTb
KOPPEKTHUBBI B AEATEIBHOCTD,
OLIEHUBATH COOTBETCTBHE
pPE3yJIbTATOB LIEIAM

HenpepbIBHAsA QyHKLUS,
IPOM3BOIHAS,
nepBooOpaszHasi,
ONIPEEIICHHBIA HHTETPA;
YMETh HaXOJIUTh
IPOM3BOHBIE JIEMEHTAPHBIX
(GYHKIMHI, UCTIONB3YS
CIPaBOYHbBIE MaTEPUAIIBI;
UCCIIEI0BATh B MPOCTEHIINX
ciydasx (yHKIUHU Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOOoJbIINE U HAUMEHBIINE
3HaueHUs! PYHKIHI; CTPOUTH
rpa¥Ky MHOTOYJIEHOB C
UCII0JIb30BAaHUEM armnapara
MaTEMaTUYECKOro aHaJu3a;
IPUMEHSATH TPOU3BOTHYIO
NIpU pPEIIeHUH 3a7a4 Ha
JBUKCHHE; PEIIaTh MPAKTHKO-
OpHEHTHPOBAHHBIC 33]]a4/ Ha
HauOobIINE U HAUMEHBIINE
3HAYEHUS], HA HAXOXKICHHE
yTH, CKOPOCTH U
YCKOpEHUS;

- YMETh ONEPUPOBAThH
HNOHATUSAMU: JBUKEHHE B
IPOCTPAHCTBE, TOI00HBIC
(GuUrypsl B IpOCTPAHCTBE;
UCTIOJIb30BaTh OTHOIIICHNE
MJIOIIAJIEH IOBEPXHOCTEN U
00BbEeMOB MOAOOHBIX (HUTYP
IIPU PEIIeHUH 3a71a4;

- YMETh BBIYUCIIATH
reOMEeTPUUYECKHE BETMUHHBI
(anvHa, yrod, iolab,
00BeM, II0IIAAb
NIOBEPXHOCTH ), HCTIOJb3YS
U3y4eHHbIE (POPMYJIBI U
METO/IB.

1.3. IlepeyeHb KOMIETEHUMH ¢ yKa3aHMeM 3JTANOB WX (POPMHPOBAHUS B
npoiecce 0CBOCHHS IV CHUIIIHHBI

Koo dmanvl hopmuposanus KomnemeHyuil
Komnemen Pazoen 1. lloemopenue Kypca mamemamuKku 0CHOBHOU WKOJ1bl
yuu Tema 1.1 Lens u 3anauun Tema 1.2. Unucna u Tema 1.3. ToxaectBa u

MaTeMaTUKH MPU OCBOCHHUU
npodeccun 46.01.03
JenonpousBourens. MHOXKECTBA U

BBIYHCIICHUSA

npeoOpa3oBaHus. Y paBHEHUS

TOXACCTBCHHBIC

W HEPaBEHCTBA
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Tema 1.5.
IlocnenoBareapHOCTH
Y TIPOrPECCUH

Tewma 1.6. ®ynkinu u rpadhuku

Tema 1.4. IlpoueHTHBIE BEIYUCICHUA
B Ipo)eCcCHOHANIBHBIX 3aJa4ax

OK 01

+

OK 02

OK 03

OK 04

OK 05

OK 06

OK 07

|+ |+ |+ ]+

+ |+ [+ ||+ ]+

|+ |+ ]+ ]+

Koo
Komnemen
uuu

Imanvi hopmuposanus Komnemenyuil

Pazoen 2. Cmenenu u kopuu. Cmenennas, HOKA3amenvHas u 1o2apupmuieckas ynkyuu

Tewma 2.1.
Apudmernueckuit
KOpPEHb N—" CTENEHMU.

Tema 2.2
Crenenu.
CrangaptHas Gpopma
3amnmcu
JIEUCTBUTEIILHOTO
qHCIa

Tema 2.3.
Crenennas QyHKIHS

Tema 2.4.
Iepnienaukynsap u
HakoHHas1. Teopema o
Tpex
MEPIICHIUKYJIPax

OK 01

+

OK 02

OK 03

OK 04

OK 05

OK 06

OK 07

S N o N oy

+ |+ [+ ||+ [+

+ |+ |+ [+ ||+ [+

N N e

Koo
Komnemen
yuu

dmanvl hopmuposanusa KomnemeHyuil

Pazoen 2. Cmenenu u kopuu. Cmenennas, nOKa3amenvHas u 1o2apumuieckan yyHkyuu

Tewma 2.5. Iloka3zaTreabHble
ypaBHEHUS U HEPABEHCTBA

Tewma 2.6.
Jlorapudm uncna.
CsoiicTBa morapumMoB

Tewma 2.7. Iloka3aTenbHast
u norapupmuyeckas GyHKLIUH,
yYpaBHEHHs, HSPABEHCTBA

OK 01

+

+

OK 02

OK 03

OK 04

OK 05

OK 06

OK 07

4|+ ||+ |+ |+

+ 4|+ + ]|+

+ 4+ |+|+|+ ]|+
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Koo

Omanst hopmuposanus Komnemenyuil

Komnemen Pazoen 2. Cmenenu u kopnu. Cmenennan, NOKa3ameavHasa u 102apu@pmuueckas ynkyuu
yuu IIpodeccnoHaTbLHO-OPUEHTUPOBAHHOE colep:xkaHue | Tema 2.9. [IpuMeHeHHEe ypaBHEHHH, CHCTEM
(conep:kaHHe MPUKJIATHOTO MOAYJISA) Y HEPAaBEHCTB K PEIICHHUIO 3aj1a4
Tewma 2.8. Jlorapudmsl B mpupoze
U TEXHUKE
OK 01 + +
OK 02 + +
OK 03 + +
OK 04 + +
OK 05 + +
OK 06 + +
OK 07 + +
Koo Imanvl hopmuposanus Komnemenyuii
komnemen | Pazoen 3. Ilpamvie u nnockocmu ¢ npocmpancmee. Koopounamul u 6eKmopul 6 npocmpancmee
yuu Tema 3.1. Tema 3.2. Tema 3.3. Tewma 3.4.
IToBTOpEHME IIpsiMbIE U TIIOCKOCTH IlepneHAUKYISIPHOCTD Yrusel MeX1y
TJIAaHUMETPUH. B IIPOCTPAHCTBE. MIPSIMBIX PSMBIMU
OCHOBHBIE TOHATHS [TapamnensHOCTB U TUIOCKOCTEN U TUIOCKOCTSAMU
CTEpEOMETPHUHU NPAMBIX, IPSIMOU U
IUTOCKOCTH, IIJIOCKOCTEH
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 - - - -
OK 05 + + + +
OK 06 - - - -
OK 07 + + + +
Koo Imanvi hopmuposanus Komnemenyuil
komnemen | Pazoden 3. Ilpamvie u nnockocmu ¢ npocmpancmee. Koopounamol u 6eKmopvt 8 npoCmpancmee
uyuu Tewma 3.5. IIpodeccnonannno- Tewma 3.7. Pemenue 3anad.
KoopauHate! 1 BEKTOPEI OPHEHTHPOBAHHOE COAEPKAHUE [Ipsimble 1 IIOCKOCTH,
B IIPOCTPAHCTBE (conepixaHue MPHUKJIATHOTO KOOPAWHATHI U BEKTOP
MOJTYJIs1)
Tema 3.6. IIpsiMbIe U TUTOCKOCTH
B IIPAKTHYECKHUX 33a4ax
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 - - -
OK 05 + + +
OK 06 - - -
OK 07 + + +
Koo Imanvt hopmuposanus Komnemenyuii
KomnemeH Pazoen 4. Ocnosvl mpuzonomempuu. Tpuzonomempuueckue ynkyuu
uuu Tema 4.1. OcHOBBEI Tewma 4.2. OcHOBHBIE Tema 4.3.
TPUTOHOMETPUHU TPUTOHOMETPUUECKHE TOKAECTBA Tpuronomerpudeckue
(yHKIWU, UX CBOWCTBA U
rpaduKu
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
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OK 06 + + +
OK 07 - - -
Koo dmanwl hopmuposanus KomnemeHyui
KomMnemeH Pazoen 4. Ocnosvt mpuzonomempuu. Tpuzonomempuueckue goynkyuu
yuu Tema 4.4. Tpuronomerpuueckue IIpodeccnonanbHo- Tema 4.6. Pemienue 3anau
YpaBHEHHUS 1 HEPAaBEHCTBA OPHMEHTHPOBAHHOE CO/lepsKaHue TPUTOHOMETPHUH
(coneprkaHue MPUKJIATHOTO
MOTYJIs1)
Tema 4.5. Vicionb3oBanue
TPUTOHOMETPHUH
B PO eCCHOHATTEHOH cdepe
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 - - -
Koo Imanvl hopmuposanus KomnemeHyuii
KomMnemeH Pazoen 5. Muozozpannuku u mena epawienus
uuu Tema 5.1. Muororpannuku | Tema 5.2. [IpaBuiibHbIE MHOTOTPAaHHUKH. Tema 5.3. Tena BpaieHus
[Tnomaap NOBEPXHOCTH MHOTOTPAHHUKOB
OK 01 + + +
OK 02 + + +
OK 03 - - -
OK 04 - - -
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanvi hopmuposanus Komnemenyuil
KomMnemeH Pazoen 5. Mnozozpannuku u mena epauienus
yuu Tewma 5.4. Ipodeccnonanbno- Tema 5.6.
OOBeMbl 1 TTOIA U OPHEHTHPOBAHHOE COAEPKAHUE Pemenue 3anau.
MOBEPXHOCTEH Tel (coaep:kaHNe NPUKJIATHOTO MOLYJIsI) MHoOrorpaHHUKH U Tejaa
Tema 5.5. JIBu>keHUE B TPOCTPAHCTBE. BpallCHUs
CeueHust 1 KOMOMHAIIMHU
MPOCTPAHCTBEHHBIX PUTYD
B ipodecCHOHANTBHBIX 3a7a4ax
OK 01 + + +
OK 02 + + +
OK 03 - - -
OK 04 - - -
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanvt hopmuposanus KomnemeHyuii
KomMnemen Pazoen 6. Ilpouzsoonasn u nepeoobpaznas ghynkyuu
uuu Tema 6.1. MOHOTOHHOCTSH H Tewma 6.2. Ilonarue Tema 6.3. IIpousBoHasi.
3KCTpeMyMbl QyHKIUH. TOUkH | HempepbIBHOCTH pyHKIHK. MeTon TI'eomerpuueckuii u
JKCTpeMyMa HHTEPBAJIOB ¢buzngeckuii cMpICI
MIPOU3BOAHOMN
OK 01 + + +
OK 02 + + +
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OK 03 + + +
OK 04 + + +
OK 05 - - -
OK 06 - - -
OK 07 + + +
Koo dmanwl hopmuposanus KomnemeHyui
KomMnemeH Pazoen 6. Ilpouzsoonan u nepeoodbpaznas ghynkyuu
yuu Tema 6.4. MOHOTOHHOCTh Tema 6.5. Haunbosnplee u IIpodeccnonanabHo-
¢byskunu. Todku sKCTpeMyMa HalMEHbIlIee 3HaYCHU (PYHKLUH OPHMEHTHPOBAHHOE
coiep:kaHue (cogep:kaHue
NPUKJIATHOT0 MOIYJINA)
Tema 6.6. Haxoxxaenue
ONTUMAJILHOTO pe3yibTaTa ¢
TOMOIIBIO TPOU3BOTHOM
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 - - -
OK 06 - - -
OK 07 + + +
Koo Imansl hopmuposanus Komnemenyuil
KomMnemen Paszoden 6. lIpouzsoonas u nepsoodpaznas pynkyuu
uuu Tema 6.7. IlepBooOpa3Has Tewma 6.8. Ilnomanp Tema 6.9. Ilpumenenue
byHKINU KPHUBOJIMHENHOW Tpanenuu. [IPOU3BOJIHOMN
®opmyna Hetorona — JleiiOnuia Y TIepBOOOPa3HOM
byHKIMH
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 - - -
OK 06 - - -
OK 07 + + +
Koo Imanvl hopmuposanus KomnemeHyuii
KomMnemeH Pazoen 7. Teopus sepoamuocmeil u Cmamucmura
uuu Tema 7.1. IlpeacraBnenue Tema 7.2. Cinyuaiinble COOBITHSL. IIpodeccnonanbno-
JIAHHBIX M OIHCATEbHAS Onepanuy Haj| COOBITUIME OpMEeHTHPOBAHHOE
CTaTUCTHKA cojepxaHue
(conpep:kanue
MPHUKJIAJTHOTO0 MOIYJISA)
Tewma 7.3. BeposiTHOCTB
B IIPO(heCCHOHANBHBIX
3ajayax
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 - - -
OK 06 + + +
OK 07 - -
Koo Imanvt hopmuposanus Komnemenyuii
KomnemeH Pa3zoen 7. Teopua eepoamnocmeil u cmamucmuxa
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uuu Tema 7.4. DneMeHTHI Tema 7.5. Cepun Tema 7.6. Cnyuaiinsie Tema 7.7. 3akoH
KOMOWHATOPUKHU MOCJIEIOBATENLHBIX BEJIMYHMHBI U OOJIBIINX YHUCET.
WCTIBITAaHUH pacnpezeneHusl. HenpeprsiBHbIC
Maremaruyeckoe CITyYaifHbIC BETUYMHBI
OKHJaHHUE CITy4daifHOM (pactipenenenus)
BEITUYUHBI HopmanbHoe
pacmpeseneHue
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 - - - -
OK 06 + + + +
OK 07 - - - -

Pa3znes 2. MecTO TMCHMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl

OO6meoOpa3oBaTenbHas IuUCHUIUIMHA «Marematukay sBISE€TCS 00s3aTeIbHOM
4acThI0 00IIe00pa30BaTEIBLHOTO IIUKIIA 00pa30BaTEIbHON MPOTrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no mpodeccun 46.01.03 Jlenonporus3BOAUTEb.

O61eoOpazoBaTenbHas quciuIuinHa «MaTtemaTuka» obecnieurBaeT popmMupoBaHue
MPEACTaBICHHH 00 UASIX M METOJaX MATEMAaTHKH, pPa3BUTHE JIOTHYECKOTO W
ANTOPUTMHYECKOTO MBITIUICHHS, HEOOXOAMMOTO JUIsl pelieHus 3agad 1Mo mpodeccun
46.01.03 Jlenonpoun3BOAUTEND.

B wmetommyeckoM ImiaHe AWCIHUIUIMHA «MareMaTtnkay OINUpaeTcss Ha 3HaHUS,
MOJIYYCHHBIC TIPU WM3YYCHWHM IIIKOJBHOTO Kypca MAaTeMAaTHKH W B3aWMOCBsI3aHa C
TUCUUIUIMHAMU  oOmieoOpazoBaTenbHoro mukia kak: OJ[.08 «udopmaruxa», OJ.11
«Du3uKay.

Pazgen 3. O0beM AMCHUILVIMHBI C YKa3aHMEM KOJHYECTBA AKaJAeMHUYECKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 padoTy o0y4alwiuuxcsi ¢ npenojaaBareiaeM (1o
BHM/IaM y4eOHBIX 3aHSATHII), HA CAMOCTOATEJIbHYI0O PadoTy U (GopmMy NPOMEKYTOUHOI
aTrrecTalum

OO0beM IUCHUILIMHEI B AKAAEMUUECKNAX YACAX COCTABIIAET . .. v vueneeeeeeeeeeeens — 163 yaca
KovuecTBo akaieMUYECKUX YacOB, BBIJCICHHBIX HA KOHTAKTHYIO
paboTy 00ydYaroUIuXCcs ¢ MeJarornueckKuM paboTHUKOM

(110 BUJ1aM YYEOHBIX 3AHATUM), COCTABIIAET . .. venteenneeeneeeneeneeenteereneenneenenns — 156 u.,

R MO YRR 1% (o) (S (5) 0 11 0 ; U -394,
MPAKTAYCCKHE BAHITHS .. uveneeenttenteante et ee et enneeeneenneaieans —117 u.

KonmuecTBo akaieMU4eCcKUX 4acoB, BBIICIICHHBIX HA CAMOCTOSITEIBHYIO

JO L TaT0 A0 T0) A 2110111170 o3 F — 7 4.

DopMbI TPOMEKYTOUHOM aTTecTanuu: TudPepeHIMPOBaHHEIN 3a4eT (2 ceMeCTp).
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Pa3nen 4. Conep:xanue IUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMAM € YKa3aHHEM 0TBEJeHHOI0 KOJIMYeCTBa aKaJeMU4YeCKHX
4acoB ¥ BUJ0OB Y4eOHbIX 3aHATHH

Ne Tema oucyuniunwt Cooeporcanue yuebnozo mamepuana Bcezo B m.u.: Dopma mexyuwiezo
n/n (ocnosHoe u npogheccuonanbHO-0pUeHMUPOCAHHOE) akade- | jiek- ce- |npakmu-| nabopa- | Kou- camoc- KOHmMpOns
Muue- yuu Mu- | ueckue | mopHble |cynvma| moamen | ycneeaemocmu
CKUX Hapovl |3aHAMUA |3aHAMUA | WU bHaA
4acoe paboma
Pazgen 1. IloBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 25 10 12 3
1. Tema 1.1 Lens 1 3a1aun OcHognoe codepoicanue 2 2 TectupoBanue
MaTeMaTUKH PU OCBOCHUHU Lens ¥ 3a7aun MaTeMaTHKH NPU OCBOSHUH INPOQeccHr YcTHBIH onpoc
npodeccun 46.01.03 46.01.03.
Jlenonpon3Boaurens. bazoBble 3HaHWS M yMEHHMS [0 MaTeMaTHKe B
MHoxecTBa U JTOTHKa npoecCHOHATbHOW U B IOBCEIHEBHOM IEATENbHOCTH.
MHoxecTBO, onepaluyu HaJl MHOXKECTBaMH. JluarpamMmbl
Oitnepa—Benna. Hcnonb3oBanue TEOPETUKO-

MHO)KECTBEHHOTO amIapara Uil ONHCAHWS pPEaJbHBIX
NPOLECCOB M SABICHHM B  NPOecCHOHATHHON
JEATeNPHOCTH, TP pEIIeHHH 3aJad W3  APYIuX
mucrumuinH.  OmpeneneHne,  Teopema,  CIEICTBHE,

JI0Ka3aTeIbCTBO
2. Tema 1.2. Yucna u OcnosHoe codepoicarue 4 2 2 TectupoBanue
BBIYUCIICHHS Harypanenble u 1ensle yucna. [IpH3HAKH AEITUMOCTH YcTHBIH onpoc
Hesplx 4ucel. ParponanbHble yncna. OOBIKHOBEHHBIE U Pemenue 3anaq

JeCSTHIHbIC npoou, HPOLICHTHI, OecKOHEeUYHbIe

neprogudeckue apobu. ApudmeTHueckue onepanun c
palMOHAIBHBIMU YHCIIaMH, NPeo0pa3oBaHUsi YUCIOBBIX
BbIpaykeHUl. JlelicTBUTENbHBIE 4HCa. PanuoHanbpHble U
HppanMoHaJbHBIe Yucia. Apu(MeTHYECKHE OIepanuu C
JEeUCTBUTEIBLHBIMHU YHCIaMH. [MpubnmxEnnble
BBIUUCIICHUS], NIPaBUJIa OKPYTJIEHUs, IPUKUIKA U OLEHKA
pe3yJIbTaTa BIYUCICHUI

3. Tema 1.3. ToxnecTBa u OcnosHoe codepoicarnue 4 2 2 TectupoBanue
TOXJICCTBEHHBIE ToxngectBa W TOXIECTBEHHBIE  IIPeoOpa3oBaHUsL. YcrTHbI# onpoc
npeoOpa3oBaHusl. Y paBHEHUS VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue Pemrenue 3amau
Y HEpaBEHCTBA HepaBeHCTBAa. Meton uHTepBajoB. PemieHue nensix u

JIpOOHO-pallMOHANIGHEIX ~ ypaBHEHHH W HEPaBEHCTB.
IIpumeHeHHe ypaBHEHUHI W HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7iad M 3a7ad U3 Pa3IndHBIX obiacTeit
HAayKH W peasbHOW XW3HH. CHCTEMBI W COBOKYITHOCTH
palMOHANIBHBIX YpaBHEHWA M HepaBeHCTB. CHCTEMBI
JIMHENHBIX ypaBHEHUH. PeleHue npukiazHex 3anad c
IIOMOILBIO CUCTEMBI JIMHEHHBIX YPaBHEHUI
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4, Tema 1.4. [IponieHTHEIC Ipogeccuonanvro-opuenmuposannoe codepicanue 5 2 Pemenue
BBIYHCIICHUS B [Mpumenenne papobeld M MPOLEHTOB ISl PELICHUS npodeccronanbHoO-
npodeccroHaBHBIX 3a/1a49aX NPUKJIAAHBIX 33/1a4 M3 Pa3IM4HBIX OTpacliedl 3HaHWUM U OPHEHTHPOBAHHBIX

peanpHOM ku3HU. [IpuOIMKEHHBIC BRIYUCICHUS, TIPaBHIIIa 3aJaHui
OKpYTJICHHSl, TPUKHJIKA W  OLEHKa  pe3yJbTaTa

BBIYKCIICHUH. Pa3Hble crlocoObl BHIYMCIICHUS MTPOIIEHTOB.

[MpoueHTHBIE  BBIUMCICHHS B  MPO(ECCHOHANBHBIX

3ana4yax. [lpumeHeHHEe ypaBHEHUH M HEPABEHCTB K

PELICHUIO MaTEMAaTHYECKHX 3a/1a9 U 33734 U3 Pa3IHIHBIX

00J1acTeil HayKH M peabHON YKH3HH.

5. Tema 1.5. Ochosroe cooeporcanue 4 2 TectupoBanue
ITocnenoBarenpHOCTH TTocenoBaTenbHOCTH, CIIOCOOBI 3aIaHIs ITOCIIEI0BATE/IHHOCTEN. YeTHBIN onpoc
U IIPOTpECCUU MOHOTOHHBIE ~ TIOCIICAOBATEIIFHOCTH.  ApU(MeTHIecKas | Pemienue 3anau

reoMeTpuyeckas — mporpeccud.  beckoHeduHo — yObIBaromas
reomeTpudeckas nporpeccus. CyMma OeCKOHEUHO YOBIBAFOIIICH
reoMeTpudeckoi mporpeccuu. PopMyra CIOXKHBIX MPOLIEHTOB.
Hcnone30BaHne MporpeccHd Ui PEIIeHHsT pealbHBIX 3aad
TIPUKJIATHOTO XapakTepa.

6. Tema 1.6. ®ynkunu u rpaduxu | OcrogHoe codepoicanue 4 2 TectupoBanue
Oynkumst, criocoObl 3amanust  GyHkimH. [paduk  QyHKIHM. YcrTHbI# onpoc
Bzaumuo oOpartsble ¢yHkimm. OOmacTe OMpeneieHUus | Pewenue 3anau
MHOKeCTBO 3HaueHMi (yHkmm. Hymr ¢pyraxmmm. [TpomexyTki Konrponbhas pabora
3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (DYHKIHL
KonTtposabnasi padora no pasgeny 1. Bxoanoii KOHTPoJIb 2 2

Pa3nexa 2. Crenenu u kopau. CTeneHHasi, IOKa3aTeJbHas U Jorapupmuieckass GyHKIHNA 22 20

7. Tema 2.1. ApudpmeTndaeckuii OcnosHoe codepoicanue 2 2 TectupoBanue
KOpPEHb N—O0H CTENCHN. Apumernueckuii KOpeHb HaTypalbHOU creneHu. JleficTsus ¢ YcrHBII onpoc

apu(hMETUIECKUMI KOPHSIMH N—OH CTENIeHH. Pemenne 3a1au

8. Tema 2.2. CreneHn. OcnosHoe codepoicanue 2 2 TectupoBanue
CranpmaptHas Gopma 3amucu Crenerp ¢ nenbiM mokazatesieM. CTaHmapTHas (opMa 3amicH VYeTHbli onpoc
JIEACTBUTENILHOTO YHCIIa JICHCTBUTENIFHOTO YHCia. VICTIonb30BaHme TIOAXOIIIIEH (hOpMBI Pewenue 3agau

3aMUCH JCHCTBUTEIIFHBIX YMCEN JUI PEIlCHHS MPAKTHYECKHX
3aa4 M TPEeCTaBIeHrs MaHHbIX. CTeneHb C PaloHATIBHBIM
niokasarereM. CBoticTsa crerenu. [ IpeoOpa3zoBaHvie BEIpaKeHMH,
COJIEpKAIIINX CTENICHH C PAIMOHAIBHBIM ITOKa3aTeIeM

9. Tema 2.3. Creniennast pyukiust | Ocnognoe cooepaicanue 2 2 TectupoBanue
CrerneHHast QyHKIVS C HATYpaTHHBIM H LIEJTbIM TIoKa3aTesnieM. Eé YcTHBIH ompoc
cBovicTBa M rpadmk. CBOMCTBA 1 TpadK KOPHSI N-0i CTETIEHN Pemenue 3aga4

10. Tema 2.4. ppanuoHanbHbIe OcnosHoe codepicanue 2 2 YcTHbI# ompoc
YPaBHCHHUS M HCPABCHCTBA PerieHre nppanoHaIbHBIX YPaBHEHH U HEPABEHCTB Pemenne 3aaq
11. Tewma 2.5. ITokazarenbHbIe OcHnognoe codeporcanue 2 2 YcTHBIH opoc
ypaBHCHHS U HEPABCHCTBA [MokazaresibHble YpaBHEHHUS M HEPABEHCTBA Pemenue 3amau
12. Tema 2.6. Jlorapudm unca. OcnosHoe codepoicanue 2 2 YcrHbIi# onpoc

CaoticTBa JIorapuhmMoB

Jlorapudm umcma. JlecsTnuHble W HATypabHBIC JIOTapH(MBL

Pemenue 3amau

33




[IpeoOpazoBanye BbIpaKeHNH, COZIepKalLyX JIOrapru(MbI

13. Tema 2.7. [loka3arensHas OcHognoe codepoicanue 2 2 YcrTHbIH onpoc
u norapudmuueckas GyHkuny, | IlokasaresnbHas u jorapudMudeckas (YHKIMHU, MX CBONCTBA Pemrenue 3anau
ypaBHEHHs, HEPABEHCTBA rpaduku. JIorapugmrirdeckrie ypaBHEHHs M HEpaBEHCTBA

14. Tema 2.8. Jlorapudmel B Tpogheccuornanvro-opuernmuposartoe codepacarue 4 2 Pemenue
NPUPOJIE U TEXHUKE [pumenenne norapudma. Mcropus pasBUTHSL MaTeMAaTHKH. npodeccronanbHO-

Jlorapudpmudeckas crvpans B mpuporie. Ee Maremarnueckue OPHEHTHPOBAHHBIX
cpoiictea.  Mcrone3oBanne  rpadumkoB  QyHKImH U 3alaHuH
HCCTIeIOBAHNSI IPOLIECCOB U 3aBUCHMOCTEH, KOTOPHIE BOSHUKAIOT

TIPH PEIIIeHIH 33/1a9 U3 PA3IIHBIX 00JTacTel HayKy U pealbHOM

KIBHH

15. Tema 2.9. Ochosroe cooeporcaniue 2 2 VYcTHBIH ompoc
IIpumeHeHue ypaBHEHUH, Hcnonr3oBanne rpadkoB QyHKIMIA T peIieHAsT YpaBHSHUN 1 Pemenne 3anau
CHCTEM M HEPaBEHCTB JMHEHHBIX cucTeM. [IpuMeHeHWe ypaBHCHWH, CHCTEM W Konrponbnas pabora
K PEIICHHUIO 3a/1a9 HEPaBEHCTB K PELICHUIO MAaTeMaTWdeCKUX 3a[ad W 3a1ad 13

Pa3TMIHBIX 00JacTel HAYKH 1 peaSTbHOM YKU3HHU
KoHTpoJbHasi padoTa no pazieny 2 2 2
Pa3nen 3. [IpsiMble U II0CKOCTH B IPocTpaHcTBe. KoopauHaThl 1 BEKTOPHI B MPOCTPAHCTBE 22 16

16. Tema 3.1. OcnosHoe codepacarue 4 2 TectupoBanue
IToBTOpEHME ITAHUMETPHH. OcHoBHBIE QUTYpHL, (DAKTBI W TEOPEMBI ILIAHUMETPHUH. YcTHsIi onpoc
OCHOBHBIE NTOHATHS OcHOBHBIE MOHATHS CTepeoMeTpud. Touka, mpsMasd, Perienue 3anau
CTepeoMeTpuH IUIOCKOCTB, MPOCTPAHCTBO. Ilonsarue 00

aKCHOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CJICJCTBUS U3 HUX

17. Tema 3.2. Ocnosnoe codepocanue 4 2 TectupoBaHue
IIpsiMble U TUIOCKOCTH B3aumHOE pacnoyio)keHUE MpPsIMBIX B IPOCTPAHCTBE: VYerHbll onpoc
B IIPOCTPAHCTBE. MepeceKaromuecs, MapauleIbHbIe M CKPEIIUBAIOIINECS Pemrenue 3anau
[NapamnenbHOCTD MPSMBIX, npsiMbie. [lapajuleIbHOCTE NPSMBIX M IUIOCKOCTEH B
HPSIMOH 1 TIIIOCKOCTH, MIPOCTPAHCTBE: IMapaJuleibHbIE MPSIMBIE B MPOCTPAHCTBE,

TUIOCKOCTEH MIapauIeIbHOCTD TPEX MPSIMBIX, MapauIeIbHOCTh TPSIMOH
U TUIOCKOCTH. YTIBI C COHANpaBICHHBIMH CTOPOHAMH,
YTOJI MEeX]y NPSIMBIME B IIpocTpaHcTie. [lapamiensHocTh
IUIOCKOCTEH:  MapajuleNbHble  IUIOCKOCTH,  CBOWMCTBA
TapajuIeIbHBIX IJIOCKOCTEM. IIpocreiimue
MIPOCTPAHCTBEHHBIE (UTYPHl Ha IUIOCKOCTH: TETPadp,
Ky0, mapaysieJIenInIe 1, HOCTPOCHHE CEUCHHUI

18. Tema 3.3. Ocnosnoe codepicanue 4 2 TectupoBaHue
IlepneH MKy IAPHOCTD MPAMBIX | [lepHeHIUKYIISPHOCT TIPSIMOiA 51 TUIOCKOCTH: YcrHblit onpoc
Y TIOCKOCTEN NIEPICHIUKYJIAPHBIC  MPSIMbIC B NPOCTPAHCTBE,  IIPSIMbIC Pemenne 3anaq

TIapayUIeNbHbIe U TIEPIEHAMKYIIPHBIE K IUIOCKOCTH, TPH3HAK
TIEPIICHAMKYJIIPHOCTHY MPSMOM U TWIOCKOCTH, TEOpEMa O TPSIMOU
TIepIIEHIMKYJIIPHOM TIOCKOCTH
19. Tema 3.4. Yrisl Mexny OcHognoe codepoicanue 2 2 TectupoBanue

MNpsAMBIMHU U TJIIOCKOCTAMU

VYIibl B MPOCTPAHCTBE: Yrol MEXIy HPSAMON U IUIOCKOCTBIO,

VYceTHslit onpoc
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JBYTpaHHbI yroi, JMHEHHBIA yrod JBYTPAHHOIO —YIJia. Pemenne 3anau
IepneHmvKynsp Y HAKIOHHBIE: PAcCTOSHUE OT TOUKH [0
IUIOCKOCTH, PaccTOSHUE OT MPSAMOM O IIOCKOCTH, MPOEKIWS
¢urypsl Ha IIOCKOCTB. [lepreHIMKyIsIpHOCTh  TIOCKOCTEH:
MIPU3HAK TEPHEHANKYISIPHOCTH ABYX IUIOCKOCTeH. Teopema o
TPEX NEPIEHANKYIIIPAX
20. Tema 3.5. Koopaunater u OcnosHoe codepaicarue 2 2 TectupoBanue
BEKTOPBI B IPOCTPAHCTBE Bekrop Ha miuockocTd M B mpocTpaHcTBe. CIOXKEHHE U YcTHBII 0mpoc
BBIYMTAHUE BEKTOPOB. YMHOJKEHUE BEKTOpa Ha 4YHCIIO. Perienue 3anau
Paznoxenue BekTopa MO0 TPEM  HEKOMILIAaHAPHBIM
BekropaMm. IIpaBuno mapamrenenunena. Pemenue 3anau,
CBA3aHHBIX C TPUMEHEHHEM MpaBuWl JAECHCTBHH C
BekTopamu. IIpsiMoyronpHas cucTeMa KOOpAMHAT B
npoctpanctBe. KoopmuHatel Bektopa. [Ipocreiinime
3aa4d B KOOpAMHATaX. YTOJX MEXIYy BEKTOPAMH.
CkansipHOE NTPOM3BECHNE BEKTOPOB. BEIuncieHne yrios
MEXIy MpAMBIMH U IUIOCKocTsMH. KoopauaaTHO-
BEKTOPHBIH METOJ NP PELICHUH T€OMETPHUYECKUX 3a/1a4
21. Tema 3.6. Tlpogheccuonanvro-opuenmuposannoe cooepicanue 4 2 Pemenue
[Ipsmble 1 IOCKOCTH PacrionoxeHue NMpsSMBIX M IUIOCKOCTEH B OKpY’KarolleM npodeccronansHoO-
B TIPAKTUYECKUX 3a/adax Mupe (TIpUpoAe, HCKYCCTBE, ApPXHUTEKType, TEXHHKE). OPHEHTHPOBAHHBIX
PeuieHne npakTMKO-OpUEHTUPOBAHHBIX 3aa4 3aJaHuH
22. Tema 3.7. Pemienue 3aau. OchnosHoe codepoicanue 2 2 TectupoBanue
IIpsimble 1 TIIOCKOCTH, Pemiennie 3amady  Ha Haxo0XJIEHHE T'€OMETPUYECKUX Pewenue 3anau
KOOPJAMHATHI U BEKTOP BEJIMYMH C MWCIOJB30BAaHMEM ammapara BEKTOPHOIL KontponsHas pabora
anreOpsl
KounTtpoJsbHasi padora no pasaeay 3 2 2
23. Hroro 3a 1 cemectp 71 16 48
Pa3nen 4. OcHoBbI TpUroHOoMeTpHu. Tpuronomerpuyeckue pyHKIuu 18 4 14
24. Tema 4.1. OCHOBBI OcnosHoe codepoicanue 4 2 2 TectupoBanue
TPUTOHOMETPUU CuHyc, KOCHMHYC M TaHIT€HC YHCJIOBOTO apryMeHTa. YcTHbIH onpoc
ApKCHHYC,  apKKOCHHYC, apKTaH[€HC  YHCIIOBOTO Pemrenue 3anau
apryMeHTa. Tpuronomerpudeckas OKPY>KHOCTB,
OTIpe/ieIeHNe TPUTOHOMETPUIECKHX (YHKIHMH YUCIOBOTO
aprymeHTa
25. Tema 4.2. OcHOBHbBIE OcHognoe codepoicanue 2 2 TectupoBanue
TPUTOHOMETPUYECKHE [IpeoOpa3zoBaHne  TPUTOHOMETPUUYECKHX  BBIPAKEHHH. VYceTHslii onpoc
TOXKIECTBA OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI Pemenne 3anau
26. Tema 4.3. OcHognoe codepoicanue 4 2 2 TectupoBanue
Tpuronomerpudeckue @ynxaps.  [Nepuomueckue ¢dyHkm. TpuronoMmeTpuueckue VYcrHbIi onpoc
GbyHKIMY, HX CBOMCTBA (yHKIMM, MX cBOicTBA U TpaduKu Pemenue 3ana4
rpaduku
27. Tema 4.4. OcHognoe codepoicanue 2 2 TectupoBanue
Tpuronomerpudeckue Pemenue Tpuronomerpuueckux ypaHeHHH. Ilpumepst Pemenne 3amau
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YpaBHCHUSA U HCPABCHCTBA

TPUTOHOMETPUYCCKUX HEPABCHCTB

28. Tema 4.5. Ilpogeccuonanvro-opuenmuposannoe codepaicanue 2 2 Pemenue
Hcnonp3oBanue (codepoicanue npuKIaoHo20 MoOYis) npoQeCCUOHATBHO-
TPUTOHOMETPUH [poBeneHre  MpakTUYECKMX — pacyeroB 1o  QopMynam OPHEHTHPOBAHHBIX
B npodeccuonanpHoi cdhepe TpuroHoMeTpur. Mcrnonmb3oBanue rpaukoB (yHKIMHA I 3alaHUH

HCCIIEIOBaHMS TIPOLIECCOB M 3aBHCHUMOCTEH, KOTOPhIE BOSHUKAIOT
NPU pEIiCHHH 3a1ad W3 JPYrMX Yy4eOHbIX IUCLMIUIMH MU
pEaTbHOM JKU3HU

29. Tema 4.6. OcnosHoe codepacarue 2 2 TectupoBanue
Pewenue 3anau Tpuronomerpuyeckue GbyHKIIH, TOXIECTBA u YeTHBIN onpoc
TPUTOHOMETPUU YpaBHEHHsI Pemenne 3amau

KoHTpoJsbHas padora no pasaeny 4 2 2 KontpospHas padora
Pa3nen 5. MHOrorpaHHHMKH H TeJjia BpalleHust 27 11 16

30. Tema 5.1. MHOTOTpaHHUKH OcnosHoe codepaicarnue 5 3 2 TectupoBanue
[onstTue MHOI'OIPaHHHKA, OCHOBHBIE BJIEMEHTBI VYeTHbll onpoc
MHOTOTPAaHHWKA, BBITYKJIbIE M HEBBITYKIBIC MHOTOTPAHHUKY Becena
pa3BépTia MHOTOTpaHHUKA. [Ipr3Ma: n-yroipHas npru3Ma; TpaHd Pemenue 3anau
1 OCHOBAHWS TIPI3MBL; TIPSIMast M HAKITOHHAS TIPH3MBL; OOKOBast 1
TIOJTHAs TIOBEPXHOCTh TIPU3MBL [Maparnenenumnen,
NIPSIMOYTOJIBHBIN TIApAUIETICIUIIE]], U €ro cBoicTBa. [Iupamuna:
N-yrofbHast IMpaMu/A, TPaHU ¥ OCHOBAHKE UPaMUIbL; OOKOBAs
U TIOJIHAS TIOBEPXHOCTh MUPAMMIIBL; TIPABHIIbHAS M YCEUESHHAs
mpaMya. JJIeMEHThl MPU3MBI M THpamMuIipl. Bbraucienue
9JIEMEHTOB MHOTOIPAHHUKOB: pE0pa, AMArOHaIH, YIIIbI

3L Tema 5.2. [IpaBunbHbIC OcnosHoe codepoicanue 4 2 2 TectupoBanue
MHOTOTpaHHHKH. [paBwibHbIE ~ MHOIOIPaHHUKHM:  IOHSATHE  MPABIJIBHOTO VYcTHEIH ompoc
[Inomans moBepxHOCTH MHOTOTPAaHHUKA; TIPABIJIFHAS TIPH3MA U TIPaBIITHHAS IPAMU]IA; Pemenue 3amau
MHOT'OTPaHHHKOB TIPaBIIIGHAS TPEYTOJbHAS IHPaMHZIA U TIPABIUTHHEINA TETPadp;

Ky0. [IpenicraBieHre o MpaBUIHHBIX MHOTOTPAHHHKAX: OKTadIp,
Jo7eKasIp 1 ukocadp U ap. CedeHus TpU3MbI U TTHPAMEIBL
[Tnomame OOKOBOM TOBEPXHOCTH ¥ TIONMHOM TOBEPXHOCTH
NPSIMOM TIPU3MBI, IUIOIIA/Ib OCHOBaHWH, Teopema O OOKOBOM
MOBEPXHOCTH  TpsAMOM  mpm3Mel.  IDlmomans  GOKOBO#
TIOBEPXHOCTH U MIOBEPXHOCTH TIPaBUILHON ITHPaMU/IbL, TeopemMa
0 TIONTA/ M OGOKOBOH MOBEPXHOCTH YCEUEHHON NMPaMHUIBI
32. Tema 5.3. Tena BpaieHus Ocnosroe codepicanue 4 2 2 TectupoBanue

Hunuanap, koHyc, cepa u 1map. OCHOBHBIE CBOWMCTBA
NPSAMOTO  KPYyroBOro LWIMHApPA, IPAMOrO KpyroBOoro
KoHyca. [300pakeHne Tenm BpameHWss Ha IJIOCKOCTH.
[pencraBnenne 06 yceu€HHOM KoHyce. CeueHHs KOHyca
(mapayutelbHOE OCHOBAaHHIO W MPOXOASINEEe uepes
BEpIIUHY), CEUYCHHsS [HIUHApa (MapauielbHO |
NEPHEeHIUKYJSIPHO OCH), cedeHusix Iuapa. Pa3éprka
LWIMHIpA U KOHYCca

YeTHbll onpoc
Pemenne 3agau
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33.

Tema 5.4. OObEMBI U IUIOLIAAT
MOBEPXHOCTEH Tel

OcHognoe codepoicanue

IMonstie 06 o6béMe Tena B mpoctpaHcTBe. OCHOBHBIC
cBoiictBa 00BEMOB Ten.  Teopema 00  00BEME
OPSMOYTOJIBHOTO TapajlieNenuieaa U CICACTBUSA U3 Hed.
0o06beM mupaMuabl U npu3Mbl. O0BEM HUITHHAPA, KOHYCA.
OO0béM mapa u momans coepsl. [lomoOHbIe Tena B
npocTpaHcTBe.  COOTHOIICHHS  MEXIy  IUIOLIAISIMU
moBepxHOcTel, 00BEMaMu mOmOOHBIX Tein. CedeHus
mumHApa  (MapajuleIbHO W MEPICHAMKYISAPHO OCH),
ceyeHMs KOHyca  (MapajulelbHOE  OCHOBAaHHMIO |
Opoxondliee  4Yepe3  BEpIIMHY), CEYGHHs  Iumapa.
MHOrorpaHHHK, OIHUCAHHBIA OKoNo cdepsl; chepa,
BIMCAHHASl B MHOTOTPAHHHUK HJIM B TEJIO BPAILCHUSI

34.

Tema 5.5. [IBmxeHue B
MPOCTPAHCTBE.

CeyeHus 1 KOMOMHAIIMU
NPOCTPAHCTBEHHBIX (QUTYP

B Ipo(eCCHOHATIBLHBIX 3aa4ax

Ipogheccuonanvro-opuenmuposanuoe cooepaicanue
(codeporcanue npuKIadHo020 Mooys)

CumMmeTpHs B NPOCTPAHCTBE: CUMMETPUS OTHOCHTEIHHO
TOYKH, MNPSMOH, IMIOCKOCTH. OJIEMEHTHl CHMMETPHUU B
NUpaMuIax, napaeNenunenaax, MPaBUIBHBIX
MHororpaHHukax. CUMMeTpHsl B MPUPOAE, apXUTEKTYpE,
TeXHHKE, B ObITy, B mpodeccun. Mcnomns3oBaHue
JOBIDKEHUM B MPOCTPAaHCTBE TMPH pPELICHUH 3ajady.
ITocTpoeHne cedeHnii MHOTOIPaHHUKOB M Te BPALICHHUS.
Meron cnenoB. KomOunamust Tenm BpamieHuss |
MHOTOTPaHHHKOB. Hcnonw3oBanue KOMOMHAIMH
MHOTOTPaHHMKOB W Tel BpallleHHs B IPaKTHKO-
OpUEHTHPOBAHHBIX 33Ja4ax

Pewenue
npodeccroHanbHO-
OPHUCHTHUPOBAHHBIX
3alaHUil

35.

Tema 5.6.

Pewenue 3anau.
MHoOrorpaHHuku U rtena
BpalllCHUs

Ocnosnoe codeporcanue

Beruncienue BenMuuH ([IMHA, Yroi, oObeM, IUIOIA/Ib
MOBEPXHOCTH) TE€OMETPUYECKUX  (UTYp, HCIOJb3Ys
n3ydyeHHble GopMmysbl U MeToabl. [locTpoeHne cedeHuit
MHOTOTPaHHMKOB ~ METOJIOM  CJIEJIOB,  BBINOJHEHHE
(BBIHOCHBIX) IIJIOCKHX YepTEeXel M3 PHUCYHKOB NPOCTBIX
00BEMHBIX (HUTYp: BHI CBEPXY, COOKY, CHU3Y

KonTpoabsHast padora no pasaeny 5

Pewenue 3anau
KontponsHas pabora

Pa3gen 6. Ctenenu u kopHu. CTeneHH

asi, IoOKa3aTeJibHAs M Jorapupmudeckas QyHKIHHA

30

22

36.

Tema 6.1. MOHOTOHHOCTB U
aKkcTpeMyMbl pyHKIwH. Todkn
JKCTpEMyMa

OcHognoe codepoicanue

[TpomexxyTKH MOHOTOHHOCTH (pyHKIMH. MakCUMyMBI M
MUHUMYMBl (QyHknuu. HauOonplnee u  HanmMeHblee
3HaueHHE PYHKIMH Ha IPOMEKYTKE

TectupoBanue
VYceTHslii onpoc
Pewenue 3agau

37.

Tewma 6.2. ITonaTue
HETIPEPHIBHOCTH (DYHKIIUH.
Merton HHTEpPBAJIOB

OcHognoe codepoicanue

[lonsiTve cremeHW ¢ palMOHAIBHBIM  IOKa3aTeseM.
CreneHHble QYHKIIMH, UX CBOMCTBA U rpadUKH

TectupoBanue
VYceTHslii onpoc
Pemenne 3agau

38.

Tema 6.3. [IpousBogHast.
I'eomerpuueckuii u

OcHognoe codepoicanue

[Ipoussonnas ¢pyHkuuu. 'eomeTpudeckuii U hu3ndecKuit
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(u3rYeCcKHil CMBICI
IPOU3BOHON

CMBICT Npou3BOAHOW. IIpou3BOAHBIE 3IEMEHTapHBIX
¢bynkyid. PopMyIibl HAX0XKICHUS TPOM3BOAHON CYyMMBI,
TIPOM3BEACHHSI M YaCTHOTO (DYHKLIMH

39. Tema 6.4. MOHOTOHHOCTB OcHognoe codepoicanue 4 2 TectupoBanue
¢ynkun. Touku sKCTpeMyMa [TpumeHeHne NPOM3BOAHOW K HCCIENOBAaHHIO (YHKIHHA VYerHblii onpoc
Ha MOHOTOHHOCTB ¥ 9KCTPEMYMBI Pemrenue 3amau
40. Tema 6.5. Han6Gomnbiee u OcHognoe codepoicanue 2 2 TectupoBanue
HavMEeHbIIIee 3HaYCHHS Haxoxnenne HamOOJBIIET0O W HAMMEHBILIETO 3HAYCHHS YcrTHBIH onpoc
byHKIIH ¢ynkuu Ha otpeske. [IpuMeHeHHME TPOU3BOIHOM ISt Peurenue 3amau
HAXOX/CHUSl HAWIYYIIEro pEUICHHS B NPUKIAIHBIX
3aja4ax, JUIA  ONpEleNieHHs CKOPOCTH  IIpolecca,
3aJlaHHOTO POopMYJIOH MK TpaduKOM
41. Tema 6.6. Haxoxxnenue Ipogeccuonanvro-opuenmuposannoe codepacanue 4 4 Pemenne
ONITUMAJIFHOTO PE3yJIbTaTa C (codeporcanue npuxIaoHo20 Mooys) npogeccroHaTbHO-
MOMOIIIBIO TIPOU3BOIHOM [puknagHeie 3afgadd, B TOM YHCIE COLMAIBHO- OPHEHTHPOBAHHBIX
HKOHOMHUYECKOTO U (PHU3MUECKOTO XapaKTepa, UX PelICHHE 3alaHuH
CPeACTBAMHU MaTeMaTH4YeCKOr0 aHaJIn3a
42. Tema 6.7. [lepBooOpasHast OchosHoe codepoicanue 2 2 Penrenue 3amau
byHKIHH IlepBooOpa3nas. Tabauia nepBoOOPa3HBIX
43. Tema 6.8. [Lnomans OchosHoe codepoicanue 2 2 Penrenue 3amau
KPUBOJIMHEHHOU TPalELUU. Wurerpan, ero reomerpudeckuii 1 (HU3NUECKUN CMBICIL.
®opmyna HeroTona — Beuucnenue uHTerpasia mo ¢opmyrne Heroorona-
JleiiOHuIa JleliOHuIa
44, Tema 6.9. [Ipumenenue Ocnognoe codepocanue 2 2 Pemenue 3agau
MPOU3BOTHOM Pemienne 3amau  Ha I[pPUMEHEHHE NPOU3BOIHON W Konrtpoasnas padora
U NepBO0Opa3HON QYHKIIMK WHTEerpaja JuUisl BBIYUCICHUS (DU3UYECKHX BEIUYUH U
Iomaaeu
KourtpoJubHas pa6ora no pasaeiy 6 2 2
Pa3znen 7. Teopusi BepoATHOCTEH U CTATHCTHKA 17 17
45, Tewma 7.1. [IpencraBnenue Ocnosnoe codeporcanue 2 2 Pemenue 3agau
JIAHHBIX U ONHUCAaTeNIbHas [lpeacraBneHne JaHHBIX C [OMOUIBIO  TaONUI WM
CTAaTHCTHKA muarpamm.  Cpennee  apudMmeTuueckoe,  MeJHaHa,
Haubonblllee ¥ HAWMEHbIIEE 3HAYEHHs, pa3Mmax,
JMCHEpCHsl,  CTaHAApPTHOE  OTKJIOHEHHWE  YHCIIOBBIX
HabopoB
46. Tema 7.2. Cayuaiinbie OcHognoe codepoicanue 2 2 Pemenne 3anau

COOBITHS.
Onepaiun HaJ COOBITHIMU

CnyualiHple JKCNEpPUMEHTHl (OMBITBI) M CIy4ailHble
COOBITHSI. OneMeHTapHbIE COOBITHS (ucxompr).
BeposTHOCTB cityyaitHOTO cOOBITHS. Bim3ocTs 4acToThl 1
BEPOATHOCTH  coObITHH.  Ciy4allHple  OIBITBI  C
PaBHOBO3MOKHBIMH dNIeMEHTaPHBIMU COOBITHSIMH.
BeposTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITHSMH.

Ornepanyu HaJ COOBITHSIMU: IepeceveHne, 00beIMHEHHE,
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MIPOTUBOIIOJOXKHBIE  cOObITHS.  [lmarpammsl  Jitniepa.
dopmyna CII0KECHUS BEPOSATHOCTEH. VYcnosHas
BEPOATHOCTh. YMHOXKEHHME  BepoATHocTed. JlepeBo
CIy4aiiHOro DKCIIEPUMEHTA. Dopmyia IIOJIHOM
BeposiTHOCTH. HezaBucumble coObITHS

47.

Tema 7.3. BeposTHOCTD
B IpoeCCHOHATBHBIX 3aa4ax

Ipogheccuonanvro-opuenmuposanuoe cooepaicanue
(codeporcanue npUKIaoH020 Mo0yis)

IepBrunas 00pabOTKa CTATHUCTHYECKUX JaHHBIX. | padrdeckoe
WX Tpe[CTaBleHHe. HaXoxneHWe CpemHuX XapaKTepHCTIIK,
HaOmormaeMpIx JaHHBIX. OIEHKAa BEPOSTHOCTH COOBITHS B
o ecCHOHATBHOM JIeSTENEHOCTH, pelLeHre
mpoecCHOHANBHBIX  334ad  HAa  BEPOSITHOCTH  COOBITHS,
NPUMEHEHNWE ~ CTATUCTHHECKHMX  METONOB  JUIS  PellCHUs
poecCHOHATTBHBIX 38124

Pemenue 3amau

48.

Tema 7.4. DnemMeHTHI
KOMOUHATOPUKH

Ocnognoe cooepoicanue

KombunaropHoe mnpaBmwio yMHOXeHHS. IlepecTaHoBKH H
¢akTopuan. UYwmcno coueranmid. TpeyrompHuk —Ilackans.
®dopmyna 6mHoMa HproToHa

Pemenue 3agau

49.

Tema 7.5. Cepun
MOCJIEJOBATEIILHBIX NCIIBITAHIN

Ocnogroe codeporcanue

BunapHBIil cay4aiiHBIi OMBIT (MCHBITAaHWE), YCOEX M Heylaya.
HesaBucumele ncnbitanust. Cepust HE3aBUCHMBIX UCIIBITAHHN 10
nepBoro ycrnexa. Cepusi He3aBUCHMBIX HCTIBITaHUH bepHyn

Pemenue 3agau

50.

Tema 7.6. CityyaiiHbIe BETHYHHBI
U pacrpeeeHusl.
Maremarnueckoe 0xXuaHIE
CITy4aiiHOM BETHMYHHBI

OcnosHoe codeporcaue

CnyvaiiHas  BenuuuHa.  PacnpeneneHue — BepOSITHOCTEH.
Juarpamma pacnpeznenenus. [Ipumepsl pacnpeneneHuid, B TOM
4HCIIe, FEOMETPHIECKOe U OMHOMHUAIBHOE.

Uncnossle XapaKTePHCTHKA CITy9JaiHBIX BEJTYHH:
MaTeMaTHIecKoe OXHJaHWe, MOUCIepCHs H  CTaHJapTHOE
oTkioHeHHe. [IpuMmepbl  NpHUMEHEHHS  MaTeMaTHYECKOTO
OXHJAaHUA, B TOM YHCIE B 3aJadax U3 MOBCEIHEBHOW JKH3HU.
MareMaTnueckoe O)XHaHWe OWHAPHOI CIlydailHOW BEJMYHMHBI.
MareMaTrn4eckoe OXHMIaHHE CYMMBI CIyYaiHBIX BEJIMYHH.
MareMaTH4eckoe OXHIaHUE M JHUCIEePCHs] TeOMETPUUECKOTO U
OMHOMMAJIBHOTO pacIpe/ielIeHUH

Pemenue 3agau

51.

Tema 7.7. 3akoH OONBIINX YHCEL.
HenpepriBHble ciydaiinbie
BEJIMYHHBI (pacripeieTIeHus )
HopwmansHoe pactipenenenue

OcnosHoe codepoicaHue

3akoH OONBIIMX YHCEN W €ro pojib B Hayke, IPUPOIE U
obmectBe. Bribopounblii MeTonm wuccnenoBaHumid. [Ipumepsr
HETIPEePBIBHBIX CIIy4yalHBIX BeMW4YMH. [IOHATHE O IIOTHOCTH
pacmpeneneHus. 3agadd, OPUBOAIIME K  HOPMAaJbHOMY
pacnpeneneHuio. [ToHsITHE 0 HOPMAIBHOM pacrpeaeIeHUN

KonTpoabHasi paGoTa no Temam pasaenay 7

Pemenue 3anau
Kountpoasnas padora

Tema 7.8. luddepenuupoBanHblii 3a4et

Kountpoas

HToro 3a 2 cemecTp

92

23

69

Bcero

163
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Pa3znen S. IlepeyeHb OCHOBHOW M JONOJHUTEJbHOW Y4eOHOH JIMTEpPaTyphbl,

HE0O0XO0AMMOM /1JI 0CBOCHHUS JHCHHUIINHEI

No Aemop Ha3zeanue ocnognoi Buvixoonwvie Koauuecmeo
n/n yueoHoU U OoaHHble IKZEMRAAPOE 8
00ONOIHUMEbHOU ouobnuomeke
aumepamypbl, JATI'YHX/aopec
Heo0X00uMoil 011 docmyna
0CBOCHUA OUCUUNTUHDL
l. Ocnosnas yueonaa numepamypa
1. | boromonoB H.B., | Maremaruka: ydeOHUK Mockaa: URL.:
Camotinenko I1.W. | mis cpenHero UsnarensctBo | https://urait.ru/b
po(heCCUOHATFHOTO FOpaiit, 2025. | code/560677
00pa3zoBaHUsl. — 401 c.
2. | Hopodeena A.B. MaremaTuka: ydeOHHK | MOckBa: URL:
IUTS cpemHero | M3parenscTBO https://urait.ru/b
po(heCCHOHALHOTO FOpaiit, 2025. | code/561190
00pa3oBaHus. — 422 c.
Il. Jononnumenvnana numepamypa
A) /lononnumenvnan yueonasa aumepamypa
3. | Kpemep H.111., MaremaTtuka s | Mocksa: URL:
KoHcTanTrHOBa KOJUIEIKEH: yaeOHoe | 3maTenbeTBo https://urait.ru/b
O.I, mocobue s cpennero | FOpaiir,  2025. | code/560553
®puaman M.H. po(heCcCUOHATBFHOTO — 408 c.
00pa3oBaHus.
4. | boromonos H.B. Maremaruka. 3agauu ¢ | Mocksa. URL.:
pemeHusiMA:  ydeOHHK | Mi3maTenscTBO https://urait.ru/b
TUTSL cpennero | FOpaiit, 2025. | code/568499
npoeccuoHanbpHOTO — 439 c.
00pa3oBaHUs.

b) Oguuyuanvuvie uzdanusn: cOOpHUKU 3aKOHOOAMETbHBIX AKM OB, HOPMAMUBHO-
npaeosvixX 0OKyMeHmos u Kkooekcog P@

5. | Koncruryums Poccuiickoit denepannu -
http://www.consultant.ru/document/cons _doc LAW 28399/.
B) Ilepuoouueckue uzoanus
6. | Kant: HayuHO-IONYJSpHBIN (PU3UKO-MaTeMaTHUECKUN KypHaJ -
https://kvant.mccme.ru/.
7. | Metomuueckas razera «llepBoe ceHTOps». WWW.1september.ru.
JI) Cnpasouno-ouonuozpaghuueckas rumepamypa
9. | CnpaBo4HHK o MaTeMaTHKe TUTSt IIKOJILHUKOB.

https://www.resolventa.ru/demo/demomath.htm /

Pa3znen 6. Ilepedyenr pecypcoB HMHPOPMANUOHHO-TEJEKOMMYHHKAIMOHHOM

cet "UHTEpHET'", HEOOXOAMMBIX /IJIs1 OCBOCHMS M CIIUTIIMHbI

Kaxnpiii oOyuwaromuiics B TEUYEHHE BCero Imepuona oOydeHus oOecrnedeH

HHINBUAYAJIbHBIM HCOTPAHUYCHHBIM OOCTYIIOM K OI[HOﬁ HJIM HCCKOJIBKHUM 3JJICKTPOHHO-
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OMOJMOTEUYHBIM CHCTEMaM M K JJIEKTPOHHON HMH(OpPMaIMOHHO-00pa30BaTENbHOU Cpene
yauBepcuteta (http://e-dgunh.ru.). DaexTpoHHO-OMOIHOTEYHAS CUCTEMa M JJCKTPOHHAsS
nH(pOPMallMOHHO-00pa3oBaTeNnpHasl cpeia  o0ecnmeunBaeT  BO3MOXHOCTh — JIOCTyIa
oOyyaronierocss M3 JO00M TOYKH, B KOTOPOW HMMEETCS JOCTYIl K HH()OpManuOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTh «l/IHTepHeT», Kak Ha TEeppUTOpUH 0O0pa30BaTEIbHON
OpraHu3allid, TaK U BHE €€.

Hnsa ocBoenus muctumuinael OJ1.07 «MatemaTtnka» MOTYT OBITh HCIIOJIB30BAHbI
MaTepuaiIbl caeayronmx Marepaer-canTos:

— Bcepoccuiickue uaTepHeT-oaMMIHa kI, hitps://online-olympiad.ru/.

— OTKpBITHIN KOJUIeMK. MaTtemartuka. https://mathematics.ru/ .

— Tpenaxep "O6sako 3Hanui". https://oblakoz.ru/.

— OOGpa3oBatenbHas oHIaiH-TIaTGopma «Yuu. py» https://uchi.ru/.

— DNeKTpOoHHBIC YUeOHbIC MaTepUabl IJIs1 YIUTENeH U MIKOIBHUKOB OT «1C.Ypok»
https://urok.1c.ru/.

— denepanbHas TOCyAapcTBeHHas HHGOpMaIMOHHAs cuctemMa «Mos MIKoJIay
https://myschool.edu.ru/.

— bubnuoteka nudpoBoro 06pa3zoBaTeNIbHOr0 KOHTEHTAa. ['0TOBBIE YPOKH IO BCEM
npeaMeTaM U TeMaM IIKOJIbHOM TporpaMmel. https://lesson.edu.ru/catalog.

Pazgen 7. llepeyeHb JIMIEH3MOHHOTO IPOrPaAaMMHOI0  o0eclevYeHusl,
UHG(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H NMPOGeCCHOHANBbHBIX 023 JaHHBIX

7.1. Heo0xoauMblii KOMILIEKT JIMIEH3UOHHOTO MMPOTrPAMMHOI0 o0ecnevYeHnst

1. Windows 10

2. Microsoft Office Professional
3. Adobe Acrobat Reader DC

4. VLC Media player

5.7-zip

7.2. llepeyeHb HHPOPMALMOHHBIX CIIPABOYHbBIX CHCTEM

— CnopaBouHas IIPaBOBas cucremMa «KoHcynbTaHT [Lroc»
http://www.consultant.ru/.

7.3. Ilepeyennb npodeccoHANBHBIX 023 JaHHBIX

- ®enepanbHbli opTan «Poccuiickoe oopa3oanuey. http://www.edu.ru/

Paznen 8. Onucanue mMaTepuaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW /I
OCyIIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECcCa IMCHUIINHE

Hna  npenomaBanus aucuumuimael - OJ1.07  «MartemaTtuka»  MCHOJB3YIOTCS
CJIEYIOIIME CIIECIMAIbHbIE TOMEIICHHUS:

VYueOHas ayauTopust sl POBEACHUS JICKIIUN, MPAKTUUECKUX 3aHSATHH, TPYIIOBBIX
Y MHJMBUIYAJIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI M TPOMEKYTOUYHON aTTECTAllUM:
(367008, Pecnyonuka JlarectaHn, r.o. ropoja Maxaukana, BH.p-H KupoBckuil paiioH, T.
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Maxaukaina, yi. I'alinapa ['amkuena, 31. 200, 2 atax, nomemenue Ne 9, ayautopus 2.9).

[lepeyeHb OCHOBHOTO 000OPYIOBAHUS:

KommuiekT yueOHo Mebenu.

Jlocka mesoBasl.

Habop neMoHCTpalimoHHOTO 000PYI0BAHUS:

[IpoekTOp, mNEepCOHANBHBIA KOMIIBIOTEp C JOCTYNIOM K ceth MHTepHeT u
KopriopaTtuBHOU cetn yHuBepcutera, DbC «YHuBepcuterckas Oubnmoreka ONLINE»
(www.biblioclub.ru), 9bC «3BC HOpaiit» (Www.urait.ru), akycTadeckas CHCTeMa.

Habop y4ueOHO—HarasqHbIX TOCOOUH:

KomMriekT HarimsiAHbpIX MaTepuanoB (OaHHEpHI, IIIAKaThl);

KoMIiekT  3JIeKTpOHHBIX  WJUTIOCTPAaTUBHBIX ~ MaTepUalioB 1O  JUCUHUILIUHE
(TIpe3eHTaIu, BUICOPOJIUKH).

[Tomemenne s camocTosiTeabHON padoThl: (367008, Pecnybnuka Jlarecran, T.0.
ropon Maxaukana, BH.p-H KupoBckuii paiton, r. Maxaukana, yi. ['aiinapa ['agpxuesa, 31.
200, 3 stax, nomenierue Ne 8, aygutopus 3.8).

[lepeueHb OCHOBHOT'O O0OPY/IOBAHMUS:

[lepcoHanbHble KOMIBIOTEPHI C JOCTYNOM K ceTh MHTEpHET W B AJIEKTPOHHYIO
nH(popMaImoHHO-00pa3zoBaTeNbHy0 cpeay -10 ex.

[lepeueHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECTICUCHMUS:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

Pa3znen 9. O6pa3oBaTe/ibHbIe TEXHOJOTHH

TexH0JIOTH MHTEHCMBHOIO OOY4YeHHMsl - OpPraHu3alMs YCKOPEHHOIO YCBOCHUS
3HaHUUW W (HOpMUPOBaHMUS HEOOXOAMMBIX HABBIKOB W YMEHUM Yepe3 COBOKYMHOCTh
CIICMAIBHBIM ~ 00pa30M OPraHU30BaHHBIX KOJUICKTUBHBIX Yy4e€OHO-IO3HABATEIbHBIX
NEeUCTBUH, CBSI3aHHBIX C MOOMIM3AIMEN BO3MOXKHOCTEH KOJUJIEKTHUBA, JIMYHOCTU KaXJOTO
oOyuaromerocs #  3(PEGEKTUBHBIM HMX  HCMHOJb30BAHUEM B  KOHIICHTPUPOBAHHO
IpOTEKAIIEM y4eOHOM Mpoliecce.

TexHoJioruss pa3sBUTUA KPUTHYECKOI0 MbINLJIEHUSI - METOABI W IIPUEMBI,
OpHEHTHUPOBAHHBIC Ha (HOPMHUPOBAHUE HABBIKOB MBICIUTEIHHONW pabOTHI (TJIaHUPOBAHUE,
MIPOTHO3WPOBAHUE, CAMOOIICHKA, CaMOPETYJISIIus), TpeOYyIOUXCs i peau3aiuu
KU3ZHENIEATSILHOCTH JIF0OOTO WHIUBU/IA.

TexHOJIOTHA NPOEKTHOM JAEATEJbHOCTH — JIMYHOCTHO-OPUEHTHUPOBAHHAA
TEXHOJIOTHSA, CIOCO0 OpraHW3alMi CaMOCTOSTEIBLHOW NEeATeTbHOCTH O00yJaronmxcs,
HaIpaBJICHHBIM Ha PEIIeHUE 3a]a4l Y4eOHOro MpoeKkTa. To €CTh, TEXHOJIOTHS TTPOSKTHOU
NEATEIbHOCTH, B TMEPBYIO OYEPEAb, OPUEHTUPOBAHA HA JIMYHOCTH, 3aBUCHUT OT €€
XapakTepa M HAKOIUICHHOTO pAaHHEE OMbITa W TMPEIINOoJaraeT CaMOCTOSTENIbHYI0 padoTy
HaJl TEOPETUYECKUM U TBOPUECKUM IPOEKTOM.

Keilic-TexHOI0THSI - HMHTEPAKTHBHAS TEXHOJIOTHsS OOy4eHMs, HAmpaBlICHHAs Ha
dbopMupoBaHre y OOydYalOIIMXCS 3HAHWM, YMEHUW, JUYHOCTHBIX KauyeCTB Ha OCHOBE
aHalIM3a W pEIICHUS pEeaTbHOW WM CMOJEIMPOBAHHOM NPOOJIEMHOM CUTyaluu B
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KOHTEKCTE MPOPECCUOHAIBHON AESATENbHOCTH, IPEICTABICHHON B BU/JIE Keiica.

NudopmannonHo-koMMyHuKauuoHHbie TexHogaoruu (UKT) - coBokymHOCTH
METO/IOB, IPOLECCOB U NPOrPAMMHO-TEXHUYECKUX CPEACTB, MHTETPUPOBAHHBIX C LEJBIO
coopa, 00pabOTKH, XpaHEHHS, pPACHPOCTPAHCHHS, OTOOPAKEHHS W WCIOJB30BAHUS
unpopmanmu. MKT BrimodaoT pa3nuyHble MPOrpaMMHO-ANMapaTHbIE CpPEACTBA U
yCTpOiicTBa, (YHKUMOHHpYIOIIME Ha ©0a3e KOMIBIOTEPHOM TEXHHKH, a Takke
COBPEMEHHBIE CPEJICTBA M CUCTEMBI HHGOPMAITMOHHOTO OOMeHa, oOecreunBaromnme coop,
HAKOIUICHUE, XpaHeHHE, TPOAYLIMPOBAHUE U Tiepeaady HHPOpMaImy.

TexHosoruss padoTbl B MaJIBIX IPYNNAX - MEJAaroruueckas TeXHOJOTHs ocoloe
HaIpaBJeHHe, KOTOPOE CBA3aHO C OpraHu3anuei oO0ydeHus OOydarolMXCs B COCTaBe
MaJIbIX YYEOHBIX IPYIII (Kak mpaBuio, no 3—35 venosek). O0yueHrue B COTPYIHUYECTBE -
COBMECTHOE (TOJENCHHOe, pachpeleleHHoe) o0ydeHue, B pe3ylibTare KOTOPOro
oOydaromuecsi pabdoOTal0T BMECTE, KOJUIEKTUBHO KOHCTPYHUPYS, NPOAYLHUPYS HOBBIC
3HaHWUS, a HE MOTPEOIIsAst UX B Y’KE TOTOBOM BUJE

HrpoBbie TeXHOJIOTHMM - COBOKYIHOCTh Pa3HOOOpPa3HBIX METOJOB, CPEICTB M
MIPUEMOB OPraHU3aluy MeJaroru4eckoro npoiecca B GopMe pa3aIndHbIX MEJaroru4ecKux
urp. Mcnonb3oBaHue UrpoOBBIX TEXHOJIOTM B 00pa30BaHUM CIIOCOOCTBYET PACIIMPEHUIO
Kpyrozopa oOyd4arouuxcsi, pa3BUTHUIO TO3HABATEIbHON aKTUBHOCTH, (POPMHUPOBAHUIO
Pa3HOOOpAa3HBIX YMEHUH U HABBIKOB INMPAKTHYECKON JAESITENBHOCTH, a TaKXKe SBISIETCS
3¢ (PEKTUBHBIM CPEICTBOM MOTHUBAIMM U CTUMYJIHPOBAHUS OOydarOUIMXCs Ha OOydeHHE,
TaK Kak co3/iaeTcs OjmaronpusiTHas U pagoctHas atMmocdepa.
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Jlucr akryanuzanuu padoueii mporpaMMbl M CHUNIMHBI
O1.07 «MaTemaTHKa)»

Pabouas mporpaMMa JuCHUIIMHBI IEPECMOTPEHA,

o0cyKJieHa U 0J00peHa Ha 3aCeJaHUK METO]I. KOMUCCUU

ITIpoTokoi oT « » 20 roga Ne

HpGIICCI[aTCJII) MCTOA. KOMHCCHH

Pabouas mporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

O6CY)KI[CH& )51 OI[O6p€Ha Ha 3aCCaaHnM1 MCTOA. KOMHCCHHU

ITIpoTokoit oT « » 20 roga Ne

[Ipencenarens METOA. KOMUCCUU

Pabouas nmporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcyxIeHa 1 0100peHa Ha 3aCeTaHUH METOI. KOMUCCUU

ITIpoTokoit oT « » 20 roga Ne

[Ipencenarens MEeTOA. KOMUCCUU

44



		2026-01-10T10:35:43+0300
	ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ДАГЕСТАНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ НАРОДНОГО ХОЗЯЙСТВА"




