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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOI'PAMMBI JJUCIIATLIIAHBI

00/1.13 MaTemaTuka

1.1. MecTO JUCUMITIMHBI B CTPYKTYPe OCHOBHO 00pa30BaTe/IbHOM NMPOrpaMMbi:

JAucuunnmza

00/1.13

MaremaTHnka

SIBJISIETCA 00s3arebHOI YacCTbIO

obmeooOpazoBatenbubix guctuiind OOIT B cootBerctBun ¢ ®I'OC CIIO mo 36.02.01

Berepunapus.

1.2. leab ¥ IuIaHUpyeMble Pe3yJbTAThl 0CBOEHUS TUCHMIIUHBI:
Henp muctumummasl OOA.13 MartemaTtnka GOpMUPOBAaHUE MPEICTABICHUA 00 HIEAX U
METOJIaX MaTeMAaTUKH, Pa3BUTHE JIOTUYECKOTO U aJIrOPUTMUYECKOTO MBILIUICHUS, HEOOXOIMMOTO

JUISL  PEIICHUS

3aja4.

Conepxanue

IIPOrpaMMBbl

0011e00pa30BaTeILHON  TUCITUTUINHBI

«MaTeMaTuKa» HampaBlICHO Ha JOCTHUXKEHHE pE3yJIbTaTOB €€ H3yYeHHS B COOTBETCTBUU C

tpeboBanusimu ®I'OC COO ¢ yuerom npodeccuonansHor HanpasieHHocTH PI'OC CIIO.
Oco0oe 3HaueHue nucuuIUIMHA umeet npu popmupoanuu u pazputuu OK 1, OK 2, OK

3,0K4,0K S5, 0K 6,0K 7.

Oo6mrue Ilnanupyemble pe3yJbTaThl 00yUeHHUSA

KOMIIeTeHIIN U Oomme JAucnuniimHapHbie

OK 01 Beibupats | B wactu TpyZnoBoro BOCHIUTAHUSA: | BIAJCTh MeTOJaMH JIOKa3aTelbCTB,

CIIoCcO0bI - TOTOBHOCTH K TPYIy, OCO3HAHHE | AITOPUTMAMH  pEIIeHUus  3agad;  yMeHUe

pelieHus 3aaa4d [IEHHOCTH MacTepCTBa, | GOPMYIHPOBATh OIPENEICHUS, aKCHOMBI U

npo(h)eCCUOHANBH | TPYJIOJIIO0UE, - TOTOBHOCTH K | TEOPEMBI, MIPUMEHSTh uX, MIPOBOJIUTH

Oif IeATEILHOCTH | aKTUBHOM JIEATSIIbHOCTU | JIOKA3aTeJIbHBIC PACCYKICHHUS B XOJC PEIICHUS

MPUMEHUTEIIEHO | TEXHOJOTHYECKON W COIMANLHOW | 33/7a4; - YMETh ONEPUPOBaTh MOHATHSIMHU:

K pa3jiMyHbIM HAIpPAaBJICHHOCTH,  CIIOCOOHOCTh | CTENCHb YHMCNA, Jorapudm 4YHciaa, YMEHUE

KOHTEKCTaM WHUIMMPOBATh, IUIAHUPOBATh U | BBIOJIHSITH BBIUHCJICHUE 3HAYCHUH u
CaMOCTOSITETTHHO BEITIOJHSTE | MPe0Opa30BaHUsl BBIPAXKEHUH CO CTENEHSIMH U
TaKylo JesTeNFHOCTh; - UHTEepeC K | JorapudMaMu,  Mpeodpa3oBaHUS  JIPOOHO-
pa3IUYHBIM cepam | parMoHaIBHBIX BBIPAKCHHUI; - YMETh
npohecCHOHATBHOMN OTIEpUPOBATh  MOHATHAMH:  PAUOHAIBHBIE,
JIeSITeIbHOCTH, OBnasieHue | UppalroHAbHbIE, [TOKa3aTelbHbIe, CTEIICHHEIE,
YHUBEPCATBHBIMHU y4eOHBIMU | JorapupMUIECKHe, TPUTOHOMETPUIECCKHUE
MO3HABATEJIbHBIMUA JCWCTBUSAMU: | yPABHEHUS M HEPABEHCTBA, HMX CHCTEMBI;
a) 0a3oBble JIOTUYECKUE | YMETh ONEpPUPOBaTh TOHATHSIME: (DYHKIIHS,
JNEUCTBUS: -  CaMOCTOSTEILHO | HelpephIBHAS (dyHKITHS, MIPOU3BO/IHAS,
(hopMyIUPOBAThH U | mepBooOpa3Has, ONPEICICHHBIH  HWHTErpal;
aKTyaJIM3UPOBATh po0IieMy, | yMEHHE HaXOAUTh MMPOU3BOIHBIE SIIEMEHTaPHBIX

paccMaTpuBaTh €€ BCECTOPOHHE; -
YCTaHaBIMBATh  CYIIECTBEHHBIN
MpU3HAK WM OCHOBAaHUS IS

(GYyHKUMHI, UCTIONB3YsI CIIPaBOYHBIE MaTEpUAIIbI;
WCCIIEIOBATh B MPOCTEHIINX CITydasX QYyHKIMH
Ha MOHOTOHHOCTb, HAXOJIUTh HAMOONBIINE U

CpPaBHEHHUs, KIACCUPUKAUK U | HAUMCHBIIME 3HA4YCHHWS (DYHKIUH; CTPOUTH
0000111ICHH S, rpa@uKd  MHOTOWIEHOB C HCIIOJIH30BAHUEM
- OTIPEIEIISATh LeJIM | ammapara MaTeMaTHYECKOTrO aHaJm3a;
JIESATEIILHOCTH, 3a/1aBaTh | MPUMEHSATh MPOU3BOJHYIO MPHU PEIICHUU 33134
nmapaMeTpel U KPUTEpUHM WX | Ha JIBUKCHHE; pemaTh MIPaKTHKO-
JIOCTHXKCHHS, - BBISIBJISITH | OPUEHTUPOBAHHBIC 3a7aud Ha HAWUOOJBIIHE U
3aKOHOMEPHOCTH Y | HaUMEHbIIIME 3HAYCHUs, Ha HAXOXJICHUE MYTH,
MIPOTHUBOPEYHS B | CKOPOCTH W YCKOPEHHS; - yMETh OINEPHUPOBATH
paccMaTpUBAEMbIX SIBJICHUSX; - | MOHSATHSIMU: parroHaIbHas ¢byHKIWS,
BHOCHTb KOPPEKTUBBI B | MoKaszaTesbHass (YHKIUS, CTereHHas (QyHKIWS,
JIESATEIILHOCTb, OIICHUBATh | JorapupMuIecKas GyHKIHS,
COOTBETCTBHE pe3yibTaToB | TpUTOHOMETpHUYecKre  (YHKIMH, OOpaTHbIC
EJIsIM, OIICHUBATh pucku | QyHKIWY; yMEHUE CTPOHTh rpaduKu
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MOCEACTBUN  JESTEIbHOCTH; -
pa3BUBaTh KpeaTuBHOE
MBIIIICHHE npu peleHnn
JKU3HEHHBIX MpobneM 0) 6a3oBbIe
HCCIICIOBATENIbCKUE ACHCTBUS: -
BIaJeTh  HABBIKAMH  y4eOHO-
HCCIIEN0BATEIbCKON U IIPOSKTHOM
JeSITeTbHOCTH, HaBBIKAMHU
pasperieHus mpo0Jem; -
BBISIBIISITD MPUIHHHO-
CJIEJICTBEHHBIE CBSI3U U
aKTyalIu3upOBaTh 3amauqy,
BBIJIBUTATh TUIIOTE3Y €€ PEeILCHHUS,
HaXOJIUTh apryMEHTBI TUIs
JI0Ka3aTesIbCTBA CBOUX
YTBEPKIICHUH, 3a/1aBaTh
rapamMeTpbl 5 KpUTEpUH
pelieHus; -  aHAJIU3UPOBATh
NOJy4YECHHBIE B XOJAE pELICHUS
3ala4dl pe3yabTaTbl, KPUTUYECKHU
OLICHUBATh HUX AOOCTOBCPHOCTD,
NPOTHO3UPOBAaTh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMCTb INCPCHOCUTL 3HAHUA B

NO3HABATEIHHYIO "
MPAKTHYECKYIO obnactu
KHU3HECACATCIBbHOCTH,

- YMETb HHTETPUPOBATH 3HAHUA
u3 pa3HBIX HpEeIMETHBIX
obnacrei;

- BbIIBUI'aTh HOBBIC naeu,
npeIaraTh OpHTHHAIIbHbIC

MTOIXOIBI n peuieHus; n
CIIOCOOHOCTL HMX HCIIOJILE30BAHUS
B IIO3HABATEJILHOU U COIIUAJILHOU
MIPaKTUKE

W3y4YCHHBIX (YHKLIWH, HCIOJB30BAaTh TIpaQuKH
IIPU U3YYECHHUH TPOLECCOB U 3aBUCUMOCTEH, TIPH
pelLlIeHnH 3aa4 U3 IPYTUX Y4eOHBIX MPEeIMETOB
U 33Jad M3 PEAIbHOM JKU3HU; BBIPAXaThb
(dbopMynaMu 3aBUCUMOCTH MEXKAY BEJINYHHAMU;
- yYMEThb pEIIaTh TEKCTOBBIE 3aJadH Pa3HBIX
TUIOB (B TOM YHCIIE Ha MPOLUEHTHI, NOIH U
YacTH, Ha JBIKCHHE, pabdoTy, CTOUMOCTb
TOBApOB U YCIYI, HAJOTH, 3aJa4d U3 00JacTu
YIOPABJIECHUST  JINYHBIMU u CEMENHBIMU
¢dunaHcammn); COCTAaBJIATH BBIPa)KCHMUS,
YpaBHEHHUS, HEPABEHCTBA M HX CHCTEMBI II0
YCIIOBUIO 33Ja4dd, HCCIEN0BAaTh MOJIyd4eHHOE
pelieHre M OLECHWBATh MPaBIONOAO0OHOCTH
pE3yIBTaTOB; - YMETh ONEPHUPOBATh MOHATUAMMU:
cpenHee apudmMeTn4ecKoe, ME/IMaHa,
HauOoJbllice U HAaMMEHbIIIEe 3HAYCHUS, pa3Max,
Jucrepcus, CTaHIapTHOE OTKJIOHCHHE
YHCJIOBOrO  HaboOpa;  yMEHHE  HW3BJIEKAaTh,
MHTEPIPETUPOBATh UHQOpPMAITHIO,
MpeCTaBICHHYIO0 B TaOnHIaxX, HA JUarpaMmax,
rpaduKax, OTPa)KaroIlyl0 CBOHCTBAa PpEaJIbHBIX
MIPOLIECCOB U SABICHU; MIPEJCTABIATE
WHPOPMALIUIO C TTOMOIIBIO TaOIHIl U JUArpamm;
UCCJIEIOBATh CTATHCTUYECKHE NaHHBIE, B TOM
YHciie ¢ IPUMEHEHHEM I'paueCKUX METOA0B U
JIIEKTPOHHBIX CPEACTB; - YMETh OIEPUPOBATH
MNOHATUSAMU: CIIy4alHbI ONBIT M CllydalHOE
COOBITHE, BEPOSITHOCTH CIyYalHOTO COOBITHS,
yMEHUue BBIYMCIISATD BEPOSITHOCTh c
UCTIONIb30BaHUEM  rpadUYecKuX  METOJIOB;
NPUMEHSTh (POPMYJIBI CIOKEHUS U YMHOKEHHS
BEPOSITHOCTEH, KOMOHMHATOpHble (aKTBl H
GopMyNbl TIpH pelleHHH 3ajad; OICHUBATh
BEPOSITHOCTU PEallbHBIX COOBITHH; 3HAKOMCTBO
CO CIy4aiiHBIMHU BEJIMYHHAMUY;

-YyMEHHE [PUBOJMUTH IPUMEPHl IPOSBICHUS
3aKOHa OONBIIMX 4YHCENl B TMPHPOJHBIX U
OOIIECTBEHHBIX SIBJICHUAX; - YMETb OIIEPUPOBAThH
HNOHATUSAMU:  TOYKA, IpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, JIBYI'PaHHBII yrod,
CKpELIUBAOIINECA NPAMBIE, apAICIBHOCTD U
MEPNEHIUKYIAPHOCTh TMPSMBIX WU IUIOCKOCTEH,
YroJ MEXAY NPSAMBIMHU, YTOJI MEXAY NPSMON U

IIJIOCKOCTBIO, yroia MEXOYy IIJIOCKOCTSIMH,
pacCcTodHUC oT TOYKH a0 IIJIOCKOCTH,
pacCTodHUC MEXKAY MNOpAMBIMH, PACCTOAHUC

MEXIy IUIOCKOCTSIMHM;, YMEHHE HCIOIb30BaTh
OpM pEUIeHWH 3a4ad  H3ydeHHble (aKTbhl U
TEOpEMBbl IUIAHUMETPUH; YMEHHE OIICHHBATh
pa3Mepsl OOBEKTOB OKPYXKAIOIIEro MHpa; -
YMETH OTIEpUpPOBATh MOHSATHSIMU:
MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajeNenurie], Mpu3Ma, mupamMuaa, Gurypa u
MMOBEPXHOCTH BpaIlIeHUs, HWIMHID, KOHYC, IIap,
cdepa, cedeHus GUTypsl BpalleHHs, MIIOCKOCTS,
Kacaromasicss  cepsl, UMIAMHIpa, KOHYCA,
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IUIOIIAAb TOBEPXHOCTH MUPAMHUIBI, TPH3MBI,
KOHyca, IIWIMHApa, IUIomans cdepbl, 00beM
Ky0a, MpsSMOYrOJBHOTO  Tapajuiesenuena,
MUPaMUJIBL, TPU3MBL, LHWIIMHIPA, KOHYyCa, LIapa;
yMeHne  u300pakaTb  MHOTOTPAaHHHKH U
MTOBEPXHOCTH BPAIIEHISI, HX CEUYECHUS OT PYKH, C
MOMOIIBI0  YEPTEeKHBIX  WHCTPYMEHTOB H
AIIEKTPOHHBIX CPEJICTB, yMEHHE pPAaclo3HaBaTh
CHUMMETPUI0O B TPOCTPAHCTBE;  yMEHHUE
pacro3HaBaTh NpPaBWIbHBIE MHOTOTPAHHUKH,
YMETh ONEPHUPOBATh MOHATUSMH: IBHKCHHE B
MIPOCTPAHCTBE, MOT00HBIC (urypsl B
MPOCTPAHCTBE;  HCIONB30BaTh  OTHOIICHUE
TUIOIIAACH TOBEPXHOCTEH U 00BEMOB MOAO00HBIX
(UTYp TpU pEIIeHUH 33a7a4; - YMETh BBIUUCIATD
reOMeTpUYEeCKHe BEINWYUHB (INIMHA, YTOI,
wiomaab, o0beM, IUIOIa]b TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (OPMYIBI U METOABI; -
YMETH OTIEpUPOBATh TTOHSTHSAMU:
NPSIMOYTONBbHAS cucremMa KOOPJIUHAT,
KOOpDIMHATHI TOYKH, BEKTOp, KOOPAWHATEHI
BEKTOpa, CKAISIpHOE TPOU3BEICHHE, YoM
MEXIy  BEKTOpaMmH, CyMMa  BEKTOPOB,
MpoM3BeJIcHHE BEKTOpa Ha YHCIIO; HAXOIUTH C
MOMOIIBIO HM3yYEHHBIX (OPMYNT KOOpIUHATHI
CepenuHBl OTPEe3Ka, PACCTOSHUE MEXAY IBYMs
TOYKAMH;

-yMEeTh BBIOMPATh MOAXOJSAIMINNA H3YYEHHBIN
METOJl Ui pelleHws] 3aJadyd, paclo3HaBaTh
MaTeMaThdeckne (akTbl W MaTeMaTHYECKHE

MOJIENIM B TPHUPOJHBIX W  OOIIECTBEHHBIX

ABJICHUSIX, B HCKYCCTBE; YMEHHE IPHBOAUTH

MPUMEPHI MaTeMaTHYECKHX OTKPBITHI

POCCHICKON 1 MUPOBOI MaTEMATHUUYECKON HAYKU
OK 02 | B obmacté IEHHOCTH HAy4yHOIO | -yMETb OTIepUPOBAThH MOHATHUAMU:
Hcnonb3oBathb MO3HAHUSL: paunoHaIbHas ¢$yHKUUS, MoKa3artenbHas
COBpPEMEHHbBIE -c(hOpMHPOBAHHOCTb ¢byHKLuS, CTeleHHas byHKLMS,
CpeJICTBA IMOKCKA, | MHPOBO33PEHUS, norapugMudeckas byHKIUS,
aHanu3a U | COOTBETCTBYIOIETO TpUrOHOMETpUYecKue  (yHKUUH, OOpaTHBIE
MHTEPIPETANN | COBPEMEHHOMY YPOBHIO Pa3BUTHS | (QYHKLUH; yMEHHE CTPOHTH rpaduku
UHQOpPMAIUK, U | HAYKH u OOIIECTBEHHOW | M3yYeHHBIX (YHKIWH, HCIOJB30BaTh TpauKu
WHQOPMAIMOHHBI | TIPAKTUKH,  OCHOBaHHOTO  Ha | MPHU M3YUYCHUU NPOIECCOB U 3aBUCUMOCTEH, IPU
e TEXHOJIOTHH | AMAJIOre KYJIBTYp, | PELIEHNH 3a7a4d U3 IPYruX Yy4eOHBIX MPEeIMETOB
JUISL BBITIOJTHEHUS | CIIOCOOCTBYIOIIETO  OCO3HAHWIO | M 3aJad M3 pPEATbHOW JKWU3HH, BBIPAXKAThH
3ama4y CBOETO MeCTa B MOJHUKYJIBTYPHOM | (hOPMYJIaMU 3aBHCUMOCTH MEX/Y BETUUNHAMU;
npodecCHOHANBH | MHPE; -yMETh OIEpUPOBATh NOHATHSAMHU: TOXIECTBO,

OH JeSATEIbHOCTH

-COBEPILIEHCTBOBAHUE SI3bIKOBON U
YUTATENIBCKOM  KYJBTYphl — Kak
CpEJICTBA B3aUMOJICHCTBHS MEXKAY
JIIOJIbMU U ITO3HAHUS MUDA,
-OCO3HAaHNWE LIEHHOCTH Hay4dHOUI
JIeSATENBHOCTH, TOTOBHOCTh
OCYILIECTBIATh  IPOEKTHYK) U
HCCIIEJOBATEIBCKYIO
JIeATENIBHOCTh WHAWBHUIYAIbHO U
B IpYILIE.

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMU

TOXJIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHUE,

HEPABEHCTBO, cucrema YpaBHEHUI 51
HEPABEHCTB,  PABHOCWIBHOCTH  YPaBHEHUH,
HEPAaBEHCTB U  CUCTEM,  palMOHaJIbHbBIC,

HMppanuoHaIbHbIC, MMOKa3aTeIbHBIC, CTEIICHHBIC,
nmorapuMAIecKue, TPUTOHOMETPUIECKHE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI;

-yMEeTh pemiaTh YpaBHEHHSA, HEPABEHCTBA W
CHUCTEMBI C TIOMOINBIO Pa3IMYHBIX TIPHUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMEI C
apaMeTpom; MIPUMEHSITh ypaBHEHUS,

5




y4eOHBIMU N03HABATEILHBIMU
JNEHCTBUSIMH:

B) pabota c HHpOpMaIHCH:
-BJIaJICTh HABBIKAMH MOJyYCHUS
uHGOpMAM W3  MCTOYHHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYLICCTBIISITh  MOWCK, aHAJM3,
CHCTEMaTH3aIHI0 u
UHTepHpeTanuio  HH(opMan
pa3NMYHBIX BHIOB H  (HOpM
NPE/ICTABIICHHS;

-CO3/1aBaTh TEKCTHI B PAa3IMYHBIX
dopmMarax ¢ y4eToM Ha3HAYCHUS

uHpopmanuu u LeneBoit
ayJIUTOPHH, BEIOMpas
ONTUMAJILHYIO tdhopmy
IpPE/ICTAaBICHHS U BU3yaln3aluy;

-OLICHUBATh JIOCTOBEPHOCTb,

JETUTUMHOCTh HMH(pOpMAIH, e
COOTBETCTBHE  TIPAaBOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

-HCTIOJIb30BATh cpencraa
WH(POPMAITMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH

B pCHICHUH  KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHu3aliMOHHBIX 3ag1a4 C
cOOJII0/ICHIEM TpeOoBaHMI
SPTOHOMUKH, TEXHUKU
0e30macHoOCTH, TUTHUEHBI,

pecypcocOepexeHus, MPaBOBbIX U
ITUYECKHUX HODM, HOPM
WH(POPMAITMOHHOW O€301TaCHOCTH,
-BIIAJIETh HaBBIKAMU
pacro3HaBaHus u 3aIHUTHI
uHpOopMaIK, HWHPOPMAIMOHHON
0€30MacHOCTH JINYHOCTH

HEpaBEHCTBA, WX CUCTEMBI [JIsi PpEIICHUS
MaTeMaTHYEeCKUX 3a/ad W 33734 M3 Pa3In4HBIX
o0nacTeil HAYKH U peanbHON )KHU3HU;

-yMeTh CBOOOJHO ONEPUPOBATH IMOHATHIMU:
JBIDKCHUE, TTApaJuICIIbHBIA IEpeHOC, CHMMETPUS
Ha IUIOCKOCTH M B TIPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue MoAooOus, moxo0HbIE GUTYPEI;
YMETh pAaclo3HaBaTb paBHbIE H MOJO00HBIE
Gurypel, B TOM 4YHClie B TPHPOAE, MCKYCCTBE,

apPXUTEKTYPE; YMETh HCIIOJIb30BaTh
TCOMETPHUYCCKUE OTHOIIICHUS, HAXOJHTh
reOMETPHYECKHE BEIWYHMHBI  (JJIMHA, Yo,
Iomanas, 00BEM) TMPH pEIICHHH 3a71ad |3

Opyrux y4eOHBIX MPEIMETOB W W3 peajbHOM
JKU3HU

OK 03
[InanupoBate u
pean30BLIBATh
coOCTBEHHOE
npodeccruoHanbH
0€ W JUYHOCTHOE
pas3BHTHE,
NIPEAIIPUHUMATEI
BCKYIO
JIESATEIIbHOCTh B
npodeccruoHanbH
oif cepe,
WCIIOJB30BaTh
3HaHUA 110
(buHaHCOBOM
TPaMOTHOCTH B
Pa3INIHBIX
KU3HEHHBIX
CUTYaIUsIX

B obmactu JTyXOBHO-
HPaBCTBEHHOT'O BOCTIUTAHUSL:

- c(OpMHPOBAHHOCTH
HPABCTBCHHOT'O CO3HaHUsI,
STUYECKOTO MOBEIACHHS;
-crocoOHOCTh OLICHUBATH
CUTyaluro u IIPpUHUMATh
OCO3HaHHBIC pelieHus,
OpPHEHTUPYSCh Ha  MOpPaJbHO-
HpPaBCTBCHHBIE HOPMBI u
[CHHOCTH;

-0OCO3HaHHE JIMYHOTO BKJaga B
MIOCTPOEHUE YCTOHYHBOTO
Oynymuiero;

-OTBETCTBCHHOE OTHOLICHHE K

CBOMM  pOAMTEIISIM W (WMJIH)
JPYTHM YIEHaM CEMbH, CO3/1aHHIO
CeMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATUSA LIEHHOCTEH CceMeMHON
JKU3HH B COOTBETCTBHH  C

-YMETb OTIepUPOBAThH MIOHATHUAMU:
pauroHajbHbIE, HppanMoOHaJbHbIC,
MOKa3aTeNbHbIe, CTETIIEHHBIE, JorapudMuieckue,
TPUTOHOMETPUYECKHE ypaBHEHUS u
HEPaBEHCTBA, MX CHCTEMBI;

-YMETb OIepUpPOBAThH MOHSTHAMU:
MHOTOTPaHHHUK, CEYeHHEe MHOTOTPaHHHKA, KYO,
napajuenenures, Npu3Ma, nupamMmua, Gurypa u
MOBEPXHOCTh BpallleHUs, LWIMHIP, KOHYC, IIap,
cdepa, ceueHus GUTypbl BpallleHHs, IIOCKOCTh,
Kacatomasicsi  cepsl, [HMIMHIpPa, KOHYCA,
IUIOIIAlb TIOBEPXHOCTU INHPAMHIbI, IPHU3MEI,
KOHyCa, LWIMHIpPA, IUIOMAAb cdepsl, o0beM
Kyba, TMpsIMOYrOJBbHOTO  TapalijieNienurena,
HNUpaMUJIBL, IPU3MBL, HUIMHIPA, KOHYyCa, LIapa;
YMEHHE  HU300pakaTb  MHOTOTPaHHUKH U
MIOBEPXHOCTH BpalllEHUs, UX CEYEHUs OT PyKH, C
IIOMOILIbI0  YEPTEXKHBIX HHCTPYMEHTOB U
IEKTPOHHBIX CPEJCTB; YMETh pPACIIO3HABaTh
CUMMETPUIO B IPOCTPAHCTBE;




TpaaUIusIMHU HapoaoB Poccuu;
OgnajicHne YHHUBEPCATBHBIMU
PETyASTUBHBIMU IEHCTBUAMHU:

a) CaMOOpTaHu3aIls:
-CaMOCTOSITENILHO ~ OCYIIECTBIISATh
MO3HABATEIBHYIO  JICATCIHLHOCTD,
BBISIBJISITH TIPOOJIEMBI, CTABUTH U
(dhopMyITUpOBaTH COOCTBCHHBIC
3aMa91 B 0Opa3oBaTENbHOU
JIESTEIBPHOCTH M KM3HEHHBIX
CUTYyaIUsAX;

-CaMOCTOSTENILHO COCTAaBIISITh
IJIaH pemieHus MpoOJIeMBI ¢
YUETOM HMEIOLIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U

MPEANOYTEHU;

-J1aBaThb OLICHKY HOBBIM
CUTyalusiM,

croco6cTBOBaTh (HOPMHUPOBAHUIO
u MIPOSIBIICHUIO LIUPOKOH

SPYIMIMH B Pa3HBIX 00JacTsxX
3HaHUH, MOCTOSHHO IOBBIIATH
CBO o0pa3oBaTeIbHBII u
KYJbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh HpUEMBbI
peduiekcun JUTSE OIICHKH
CUTyallud, BBIOOpa  BEPHOTO
peLeHHUs;

-YMETb OLICHNBATh pUCKH u
CBOCBPEMCHHO MMpUHUMATh

peUICHus 10 UX CHUKCHHUIO,
B) 3MOLIPIOH8.J'ILHI:II>1 HWHTCIICKT,

MpeIonararouun
¢(hOpMHUPOBAHHOCTS:

BHYTpEHHEH MOTHBAIIHH,
BKJIIOYAIOIIEH  CTpEMJIEHHME K

JIOCTW)KEHHIO 1€MW YCIIEXY,
OIITHIMHU3M, WHUIIHATUBHOCTb,
yMEHHUE JeHCTBOBATh, UCXOJS U3
CBOMX BO3MOKHOCTEIH;

-3MIIATUH, BKJIIOYAIOLIEH
CIIOCOOHOCTH [IOHUMATh
SMOILMOHAJILHOE COCTOSIHUE
JIpYruX, YYMTBIBaTb €ro Ipu

OCYILIECTBJICHUH KOMMYHUKAIUH,
CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHUIO;
COLIMANIBHBIX
BKJTFOYAIOIINX
BBICTPaWBaTh  OTHOIIEHHS  C
JPYTUMH  JIIOABMH, 3a00THUTBCA,
NPOSIBIISATH UHTEPEC U pa3periaTh
KOHQJIMKTBI

HAaBBIKOB,
CIIOCOOHOCTH

-yMeTh pacmno3HaBaTh MPaBUIIbHBIC
MHOTOTPaHHUKHY;

-yMeTh OTIEePUPOBATH MOHSATHIMU:
MPSIMOYTOJIbHAS cucrema KOOp/MHAT,
KOODJIMHATHI ~ TOYKH, BEKTOp, KOOPAWHATHI
BEKTOpa, CKAIIPHOE TIPOU3BEICHUE, YIOI
MEXIYy  BEKTOpaMH, CyMMa  BEKTOPOB,

MPOU3BEJCHUE BEKTOpAa Ha YUCIO; HAXOIUTh C
MOMOIIBIO HM3yYEHHBIX (OPMYNIT KOOpIUHATHI
ceperHbl OTpe3Ka, PACCTOSTHUE MEKIY IBYMS
TOYKaAMU

OK 04
O dexTuBHO
B3aMMO/JICHCTBOB

-TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOATCIIBHOCTHU u
CaMOONPECACIICHUIO,

-yMETh ONEPUPOBATh MOHITUSMU: CIyYalHBINA
ONMBIT H CIIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIyYaiiHOTO COOBITHS;




aTb u paboTaTh B
KOJUICKTHBE |
KOMaHJIe

-OBJIaZICHHE HaBBIKAMH y4eOHO-
HCCIIeIOBATENbCKOM, MPOEKTHOM
Y COLIMAIBbHOU AEATEILHOCTH;
OBnanenue YHHUBEPCATbHBIMU
KOMMYHUKaTHBHBIMH
JIEUCTBUSIMHU:

0) cOBMeCTHAs ACATEIBHOCTD:
-IOHUMaTh M  HCIOJb30BaTh
MPEeNMYIIecTBa KOMAaHAHOM U
WHIWBUAYaTbHON paboThI;
-IPUHUMATh LEeNd COBMECTHOH
JIeSITeIbHOCTH, OPTaHU30BBIBATh U
KOOPAWMHHUPOBATH JIEHCTBHA 1O €€
JOCTIDKEHHIO: COCTaBJISITh IUJIaH
JNEUCTBUN, paclpenesisiTh PONH ¢
y4eTOM MHEHWH  YYaCTHHUKOB
o0cyx1aTh pe3yabTaThl
COBMECTHOH paboThI;
-KOOPIUHUPOBATh ¥ BBIOIHATH
paboTy B YCIOBHSIX pPEalbHOTO,

BUPTYaJIbHOIO u
KOMOWHHUPOBAaHHOTO
B3aNMOJICUCTBHS,

-OCYIIECTBIIST MO3UTUBHOE
CTpaTernyeckoe IOBEICHHE B
Pa3ITMYHBIX CHUTYaIHsX,
IIPOABJIATH TBOPUYCCTBO u
BOOOpaKEHHE, OBITh
WUHUIMATHBHBIM.

OBnanenue YHHUBEPCAIbHBIMU

PETYISTUBHBIMU JIEHCTBUSMHU:
r) TpuHATHE ce0d u JIpyrux
JIIOJIEN:

-[IPUHAMATH MOTHBBI u
apryMEHThl ApPYTHX JIOJIEH Ipu
aHaJIn3e pE3yIbTaTOB
JIEATEIIbHOCTH;

-TIpU3HABATh CBOE MPABO U MPaBO
JPYTHX JIFOJIEi Ha OIMTNOKH;

-yMETh BBIYUCIISITH BEPOSITHOCTD c
UCTIONIb30BaHUEM  TpapUYeCKUX  METOJOB;
NPUMEHSTh (POPMYIIBI CIOKEHUS U YMHOKEHHS
BEPOSITHOCTEH, KOMOHMHATOpHbIe (aKTBl |
(bOpMyJIBI ITPU pEeLICHUH 33/1a4;

-OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHIA;
3HAKOMCTBO CO CIly4YallHBIMHA BEIHYHHAMU,
YMEHHE TPHUBOAUTH TPHUMEPHl TMPOSBICHUS
3aKOHA OONBIIMX YHCET B TPHPOAHBIX H
OOIIECTBEHHBIX SIBICHUSAX;

-yMeTh CBOOOJHO ONEPUPOBATH MMOHATHIMHU:
CTENeHb C [eNbIM IOKa3aTeneM, KOpeHb
HaTypaJbHOUI CTEIEHH, CTEIEHb c
palMOHAJIbHBIM  TIOKa3aTeleM, CTelNeHb C
JEACTBUTEIBLHBIM (BEIIECTBEHHBIM )
HoKa3aTeseM, Jorapudm 4nciia, CHHyC, KOCHHYC
W TaHTEHC MPOU3BOJIBHOTO YUCIIA;

-yMeTh CBOOOJIHO ONEPUPOBATH IMOHATHUIMH:
rpaduk  dyHKOEHM, oOpatHas  (YHKIMS,
KOMITO3ulMa (QyHKIMH, JWHEWHas QYHKIUS,
KBaJpaTHyHast QyHKIMS, CTeNeHHasT QYHKIHS C
HEeNBIM  TI0Ka3arelieM, TPUTOHOMETPHYECKHUE
¢yHKIIIA, OOpaTHbIE  TPUTOHOMETPUYECKHUE
(GyHKUIMM, TOKa3aTelIbHAs U JorapuMuieckas
(YHKINHA, YMETh CTPOUTH Tpaduku (HYHKIHH,
BEITIOTHSTH peoOpa3oBaHUs rpadukoB
(G YHKITHIA;

-yMeTh HCHONB30BaTh Tpaduku QyHKIMHA Is
U3y4YeHHs IMPOLECCOB M 3aBUCHMOCTEH TIpH
pelIeHnH 33249 U3 IPYTUX YUeOHBIX MPEIMETOB
W U3 peabHON JKW3HU; BBIpaXKaTh QOpMylIamMu
3aBUCHMOCTH MEX/y BeIHIHHAMU;

-CBOOO/IHO OIIEPUPOBATh MOHATHSIMH: YETHOCTH
¢byHKINY, MIEPUOANYHOCTD byHKIUH,
OTPaHUYEHHOCTh  (QYHKIMH, MOHOTOHHOCTb
(YHKIHH, SKCTpeMyM (DYHKITUH, HAUOOJbIIEE
HaMMeHBbIIIee 3HAYCHUS GbyHKIUU Ha
MPOMEKYTKE; YMETh TPOBOJUTH HCCIEIOBAHUE
GyHKIHH;

pa3BUBaTh CIOCOOHOCTD | -yMeTb HCIIOJIb30BaTh CBOWCTBA M Tpa(uKH
NOHUMAaTh MHP €  TO3WIUHU | GYHKIUH sl pelieHus] ypaBHEHMI, HEPaBSHCTB
JIPYyroro 4ejoBeKa W 337ad C [apameTrpamy; H300paxarbh Ha
KOOPJAWHATHON TJIOCKOCTH MHOXECTBA PEILICHUH
YpaBHEHUH, HEPABEHCTB U UX CUCTEM
OK 05| B obractu 3CTETUYECKOTO | -yMETh OIEpPUPOBaTh TOHATHAMH: CpEaHee
OcyecTBsTh BOCITUTAHUS: apupMeTHyecKoe, MeOuaHa, HauOoJbllee U
YCTHYIO M | -3CTETUYECKOE  OTHOLUCHWE K | HauMEHbIlee 3HA4YeHHUs, pa3Max, IHUCIepCHs,
MUCEMEHHYIO MHpY, BKJIIOYAsi 3CTETHKY OBITa, | CTAaHIAPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;
KOMMYHHMKALMIO | HAYYHOTO M TEXHUYECKOTO | yMEHHE W3BJIEKATB, MHTEPIPETUPOBATD
Ha TBOpPYECTBa, CIIOpPTa, TpyZa U | HHPOPMALUIO, IPEICTABICHHYIO B TaOIHLIaX, HA
TOCY/IapCTBEHHO | OOIIECTBEHHBIX OTHOIICHHUIA; JuarpaMmax, rpadukax, OTpPaXKarollyro
M S3bIKE | -CIIOCOOHOCTH BOCHPUHUMATH | CBOMCTBA pEaJbHBIX IIPOIECCOB U SBICHHN;
Poccuiickoit pasnuyHbIle  BUIBI  HMCKYCCTBA, | MPEACTABIATH HMHAOOPMAIMIO C  MOMOIIBIO
Deneparn C | TPaIMIMK U TBOPYECTBO CBOETO M | TAOJUI] U TUarpamu;
y4eToM IpYTHX  HapoIOB,  OLIYINATh | -MCCIENOBAaTh CTATHCTHYECKHE NAHHBIC, B TOM
oco0eHHOCTEN 9MOLMOHAIbHOE BO3/CHCTBUE | YHCIIE C TPUMEHEHUEM TPpaUIecKuX METOJIOB U
COLMAILHOTO U | MCKYCCTBA, 9IIEKTPOHHBIX CPEJICTB;




KYJIBTYPHOTO -yOeXIEHHOCTh B 3HAYMMOCTH | -yMETh  OIEPUPOBATh  IMOHITUSMH:  TOUKA,
KOHTEKCTa Ul JIMYHOCTH M olmiecTsa | mpsamasi, IUIOCKOCTb, IIPOCTPAHCTBO,

OTEYECTBEHHOTO W  MHPOBOTO | ABYTPAHHBIA YTOJ, CKPEUIMBAIOLIHECS MpsMBIE,

HCKYCCTBa, STHUYECKUX | MapajuieIbHOCTh M [EPIeHANUKYISIPHOCTh

KYJIBTYPHBIX Tpagunui U | OpAMBIX U IUIOCKOCTEH, YToJI MEXKIY IPSAMBIMH,

HapOJHOTO TBOPYECTBA, Yrol MeXAy HpAMOW M IUIOCKOCTBIO, YTIOj

-TOTOBHOCTB K CAMOBBIP@KECHHUIO B | MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKHU IO

pasHbIX BUIAX UCKYCCTBa, | IUIOCKOCTH, PpACCTOSIHHE MEXIy NpSMBIMH,

CTpeMJICHHE IPOSIBIATH KayecTBa | PACCTOSHHE MEXKAY MJIOCKOCTIMH;

TBOPYECKOH THYHOCTH; -yMETh HCHOJb30BaTh MpPU pEIICHUH 3agad

Onagenue YHHUBEPCAIbHBIMU | U3y4eHHBIE (DaKThl U TEOPEMBI IJIAHUMETPHU;

KOMMYHHMKATHBHBIMHU YMEHHE  OLEHHBaTb  pa3Mepbl  OOBEKTOB

JIEHCTBUSIMHU: OKPY’KaIoILero Mupa

a) oOIeHue:

-OCYIIECTBISITh ~ KOMMYHHMKALUU

BO Bcex cdepax KU3HU;

-pacro3HaBaTh HeBepOabHbIE

cpelncTBa OOIICHHUsS, IOHUMATh

3HAaYCHUE COLMUAIBHBIX 3HAKOB,

pacrno3HaBaTh MPEIOCHUIKH

KOH(QJIUKTHBIX  CHTyalliid |

CMSIr4aTh KOH(QIUKTEL;

-pa3sBEpHYTO U JOTMYHO H3JIaraTh

CBOIO TOUKY 3peHHs c

UCIIOJIb30BaHUEM SI3BIKOBBIX

CpeCTB
OK 06 | -ocoznanue 00yYarIUMHCS | - yMETh pellaTh TEKCTOBBbIE 3aJladyd Pa3HBIX
IIposiBisTh POCCHICKOM TrpaXIaHCKOM | TUMOB (B TOM 4YHCJIE€ Ha MPOIEHTHI, JOIU H
rpaXkJ1aHCKO- UAECHTHYHOCTH; 9YacTH, Ha JBIXKEHUEe, paldoTy, CTOMMOCTb
NaTPUOTHUYECKYIO | -LIeJeHaNpaBIeHHOE pasBUTHE | TOBApOB M YCIYT, HAJOTH, 33Aa4d U3 00JacTu
TIO3HIIHIO, BHYTPEHHEH IO3WIWU JIMYHOCTH | YIPaBICHUS  JIMYHBIMH W CEMEHHBIMHU
JEeMOHCTPHPOBAT | Ha OCHOBE IYXOBHO- | (pMHAHCAMN); COCTaBIISITh BBIpa)KEHUS,
b OCO3HAHHOE | HPAaBCTBEHHBIX LEHHOCTEH | ypaBHEHHS, HEPABEHCTBA M HUX CHCTEMBI II0
MOBEJICHUE Ha | HapoJ0B Poccuiickoii | yciioBUIO 3ajauM, UCCJIEA0BaTh IMOJIYyYEHHOE
OCHOBE Oenepanyi, WUCTOPUYECKHX U | pElIEHHE U OLEHHWBAaTh NPaBIONOJO0HOCTH
TPagULHOHHBIX HaIlMOHAJIBHO-KYJIBTYPHBIX Pe3yJIbTATOB; - *yMeThb OINepHUPOBAThH
00I11e4eTIOBEYECK | TpaAULMM, (opMHUpOBaHUE | MOHATHAMU: OINpeNesIeHHe, aKCHOMa, TEOpeMa,
UX IICHHOCTEH, B | CHCTEMBl 3HAYMMBIX I[EHHOCTHO- | CIIE/ICTBHE, CBOWCTBO, MPHU3HAK,
TOM 4YHCIE€ C | CMBICJIOBBIX YCTAaHOBOK, | J1OKa3aTeNbCTBO, PaBHOCHJIbHBIE
YUETOM AHTUKOPPYILIMOHHOTO (bopMyIUpOBKHY; YMETh (dbopMynupoBaTh
rapMOHU3AIAN MUPOBO33pPEHHUSI, MPABOCO3HAHHSA, | 0OpPaTHOE W TPOTHUBOIIOJIOKHOE YTBEPKICHUE,
MEXKHAIMOHAJIBH | 3KOJIOTHYECKOH KYJIbTYPBI, | IPUBOAUTH  TPUMEPhl M KOHTPIPUMEPHI,
BIX U | CIIOCOOHOCTH CTaBUThb 1AM U | MCIOJIb30BaTh METOJ MaTeMaTHYeCKON
MEXPETUTHO3Hbl | CTPOUTH XKU3HCHHBIE IJIaHBI, WHTyKIAN; MIPOBOJIUTH JIOKa3aTebHbIC
X  OTHouleHwi, | B 4acTu IPaXJIAHCKOTO | PacCyXJeHHsI TIPU pPEIICHUM 3aj]iad, OlCHUBATh
NPUMEHATH BOCITUTAHUS: JIOTHYECKYIO0 MPaBUIBHOCTh DPACCYXKICHHUH; -
CTaHJapThHI -0CO3HaHHE cBOUX | *yMeTh CBOOOJHO ONEPUPOBATH HOHATHAMHU:
AHTHKOPPYIIIMOH | KOHCTUTYIIMOHHBIX  TpaB  H | MOCIEJI0BATEIBHOCTD, apupmeTnIecKas
HOT'O TIOBEIGHUST | OOsI3aHHOCTEH, YBa)KEHHE 3aKOHA | MPOrpeccHs, TeoMeTpHyYecKas  HpOrpeccHs,

Y TIPaBOMNOPSIIIKA,; OeckOHEYHO  yObIBaloImasi  reoMeTpudecKas

-IIPUHSATHE TPaJUIIMOHHBIX | TIPOTPECCHS; YMETh 3a1aBaTh

HallMOHAJIbHBIX, II0CJIEI0BATEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO

00111e4eTI0BEYeCKUX PEKYpPpEeHTHBIX (GopMyIs; - *yMmMeTb BBIOMpPATh

TYMaHHCTHUYECKUX U | HOAXOINAIIMH METON JUId peIleHus 3a4adi;

JE€MOKPAaTUYECKUX LIEHHOCTEH; [IOHUMAaHUE  3HAYUMOCTM  MAaTeMaTHKU B

-TOTOBHOCTH MPOTUBOCTOSITH | U3yYCHUH  TPHPOAHBIX M OOIIECTBEHHBIX

UACOJIOTHH OKCTPEMH3MA, | TIPOLIECCOB M SIBJICHWH; YMETh paclo3HaBaTh

9




HAaIIMOHAIIN3Ma, KceHodoOouw,
JUCKPUMUHAITUH TI0 COLIMATBHBIM,
PEIUTUO3HBIM, pPacoBBIM,
HallMOHAJIBHBIM MTPU3HAKAM;
-TOTOBHOCTh BECTH COBMECTHYIO
JIeSITeIIbHOCTD B HHTEpecax
TPaKIaHCKOTO 00II1ecTBa,
y4acTBOBAaTh B CaMOYNPAaBICHUU
B 0011e00pa3oBaTEILHOM
OpraHu3aluu u JIETCKO-
FOHOIIIECCKUX OPTaHU3aIUsIX;
-YyMEHHE B3aUMOJCUCTBOBATh C
COLMAIbHBIMA ~ MHCTUTYTaMU B
COOTBETCTBHH C UX (YHKIMSIMH U
Ha3HAYCHHUEM;

-TOTOBHOCTh K T'YMaHUTapHOH M
BOJIOHTEPCKOM JIE€ATEIbHOCTH;
HanI/IOTI/I‘-IGCKOFO BOCIIUTAaHUA:
c(hOpMHUPOBAaHHOCTH POCCHICKON
rpak1aHCKOU WACHTUYHOCTH,
naTpuoTnuima, YBaXXCHUA K
CBOEMY Hapozy, YyBCTBa
OTBETCTBEHHOCTH nepen
PonuHol, ropiocTy 3a CBOM Kpai,
cBor0 PoaunHy, cBOMl s3BIK U
KYJbTYpY, IPOLUIOE U HACTOALIEE
MHOTOHAIIMOHAJILHOTO Hapoja
Poccuu;

-IICHHOCTHOE OTHOIIICHUE K

rocyAapCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY U IPUPOAHOMY
HaCJEIMUIO, MaMATHUKAM,

TpaguuusiM  HapogoB  Poccun,
JnoctwkeHusiM Poccum B Hayke,
HCKYCCTBE, CHOPTE, TEXHOJOTHSIX

U Tpyae;

-AnenHas yOEKICHHOCTbD,
TOTOBHOCTh K  CIYXXCHUIO U
3aIHATE OreyecTBa,
OTBETCTBEHHOCTh 3a €ro Cyan0y;
OCBOCHHBIE 00yJaroIIMHCS
MEXIPEJAMETHbIE  TOHATUS U
YHHUBEpCAITbHBIE y4eOHbIe
EHCTBUS (peryssITUBHBIE,
[T03HAaBaTEILHEIE,
KOMMYHHKATHBHBIE);

-CIIOCOOHOCTh MX MCITOJIb30BaHUs
B IIO3HABATEJILHOU U COLIMAJILHOU
MIPaKTHKE, FOTOBHOCTh K
CaMOCTOSITETTLHOMY

TJIAaHUPOBAHUIO "
OCYIIECTBICHUIO y4eOHOM
JIeSITENHHOCTH, OpraHu3aIuu
y4eOHOTO  COTpyIHHUYECTBA C
MearOrMIeCKUMH  paOOTHUKAMU
U CBEPCTHUKAMHU, K YYaCTHIO B
MTOCTPOEHUH WHIUBUTY ATLHOH

IPOSIBJIICHHE 3aKOHOB MAaTEMATHKU B UCKYCCTBE,
YMETh TNPUBOIUTH IPUMEPHI MATEMATHYECKHX
OTKPBITHH poccuiickoin 5 MHPOBOU
MAaTEeMaTUYECKON HAyKU
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00pa3oBaTeabHON TPACKTOPHU

OK 07
CopeiicTBOBaTH
COXPaHEHHIO
OKpY’Karolen
CpeIbl,
pecypcocoepexe
HUIO, MPUMCHSITH
3HAHUA 00
W3MEHEHUHN
KJIuMarTa,
MIPUHIIATIBI
OEPEKITUBOTO
MIPOU3BOICTBA,

3¢ dEeKTHBHO
JIEUCTBOBAaTh B
Ype3BbIYAKHbIX
CUTyalusax

-HE MPUHUMATh JeUCTBUS,
MPUHOCSILIKE BPEA OKPYKaOLIEH
cpene; - yMeTb IPOTHO3UPOBATh
HeOIaronpusTHHIC
SKOJIOTMYECKUE MOCJECTBUA
NpEeAIPUHUMAEMBIX JICHCTBUIA,
MpeA0TBpaIlaTh UX; - PaCHIMPUTh
OIIBIT JeSATEIbHOCTH
9KOJIOTMYECKOM HAMPaBIECHHOCTH;
- pa3palaThiBaTh IUIAH PEIICHUS
MpoOJIEeMBI C YYE€TOM aHaau3a
MMEIOIINUXCS MaTEepUANBHBIX U
HEMaTepUANbHBIX  PECYpCoB; -
OCYIIECTBIISATh
LEJICHAIPABIICHHBII MIOUCK
nepeHoca CpeicTB M CIOCOO0B
JecTBUSL B TPOQecCHOHATBHYIO

cpeny; - yMeTb MEPEHOCHUTb
3HAHUS B [IO3HABATEIBHYIO H
MPaKTHIECKYTO obmactu
KU3HEICATEIbHOCTH; -
npeiaraTb  HOBBIE  TIPOCKTHI,
OLICHMBATh HUJAEU C MO3UIHHU
HOBU3HBI, OPHUTMHAIIBHOCTH,
HPAKTHYECKOH  3HAYMMOCTH;

J1aBaTh OLICHKY HOBBIM

CUTyallusiM, BHOCUTb KOPPEKTHUBBLI
B ACATCIIBHOCTD, OIICHUBAThb
COOTBCTCTBUC PC3YJIbTATOB LECIAM

-yMETh ONEepPUPOBATH MOHATHAMH: (YHKITHS,
HemnpepbIBHAS byHKIIH, MIPOU3BOIHAS,
nepBooOpa3Has,  ONpPEAEJCHHBIA  HHTErpad;

YMETh HaXOAWTHh MPOW3BOJHEIE SIEMEHTapHBIX
(YHKIIHA, UCTIONB3YS CIIPABOYHBIE MaTEpPHAIIEI,
UCCIIEIOBAaTh B MPOCTEHIINX CIydasX (QyHKIHH
Ha MOHOTOHHOCTb, HaXOJHMTh HAWOOJBIIUE U
HAaUMEHbBIINE 3HA4YeHWs (YHKOWUH; CTPOUTH
rpa@Uk  MHOTOWIEHOB C HCIIOJIb30BAaHUEM
afnmnapara MaTeMaTH4YeCKOro aHaIu3a;

- MPUMEHSTH MPOU3BOJHYIO TPH PEIICHUH 33149
Ha JIBIDKEHUE;

- pemaTh NMPaKTUKO-OPUEHTHUPOBAHHBIE 3a/adyu
Ha HaWOOJbIINE M HAUMCHbBILINE 3HAYCHHUs, Ha
HAX0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUpPOBaTh MOHATUAMU: JBU)KEHUE B

MIPOCTPAHCTBE, noJ00HbIe ¢durypst B
HPOCTPAHCTBE;
- HCHONB30BAaTh  OTHOIIGHHWE  IUIOMIAJeH

MOBEPXHOCTEH M 00BEMOB MOJOOHBIX QHTYD
NP PELICHUH 3a/1a4;

- YMETh BBIYUCIATH T€OMETPUYECKHE BEITMYHHBI
(umHaA, yroi, miIomans, 00BEM, IUIOIIAAbL
MOBEPXHOCTH ), HCTIOJB3YS N3yUEeHHBIE (POPMYIIBI
U METO/IBI
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2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI
2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

O0bem B yacax

Buj y4e6Hoii padoThI Popma ody4enus
Ounasn Orurto-
3a04Hast

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbI IMCHUTLIMHBI 232 232
B T.4. B (hopMe NPAKTHYEeCKOH MOAT0TOBKH - -
BT. 4.:
TEOpeTUUecKoe o0ydeHne 116 50
PAKTUYECKHUE 3aHSITUS 116 52
Camocmosmenvhas paboma - 128
IIpome:xxyTouHas arrecranus — ¢ depeHIUPOBAHHBIH
3a4eT




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

2.2.1 TemaTnueckuii JIaH U cofepKaHue TUCHUILIMHBI MO0 04HO# (hopMe 00yUeHU:

HanmenoBanue pazienoB u | Coaep:kanue yueOHOro Mmarepuaja u GopMbl OPraHu3alum J1eATeJbHOCTH Oo6bem dopmupyemMble
TeM o0yyaromuxcst 4acoB KOMIIEeTeHIIH U
1 2 3 4
OcHOBHOe coiep:KaHue
Pasnen 1. [ToBTOpeHHe Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 18/10
Tema 1.1 Denp u 3amaum | Coaep:kaHue 2
MareMaTuku 1npu  ocBoeHud | 1. Ilenp w 3amaum MareMaTWKd TPH OCBOEHUHM CHEIUATbHOCTH. ba3oBbie 2
CHCLMANBHOCTH.  YWcna M | 3HAHUS W YMEHHS 1O MaTeMaTHKE B MPOPECCHOHATHHOW M B TOBCEIHEBHOM
BBIYHMCIICHUS NEeSATEIbHOCTH.
2. JleficTBusL HaJ TMOJIOKHUTEIBHBIMU M OTPHUIATENBHBIMH YHUCIAMH, C 2
OOBIKHOBEHHBIMU U JIECATUYHBIMU JApoOsMU. JIeHCTBUSA CO CTENeHsIMH,
(hOpMYIIBI COKPAIIICHHOTO YMHOKCHHUS
Tema 1.2 IIpouentHeie | Conep:xxanue 2
BbIUMCIIEHUs.  YpaBHeHHA U | 3. [IpocTbie MpOIEeHTHI, pa3Hble CIIOCOOBI MX BBIYMCIICHHUS. 2
HEPaBEHCTBA 4. Jluneiinble, KBaApaTHbIE, APOOHO-TMHEHHBIE YPAaBHEHUS U HEPABEHCTBA 2 SE 8;’ SE 8421’
5. IlpakTuyeckoe 3ansitue Nel: IIpocTeie MpOIEHTHI, pa3Hble CIOCOOBI MX 2 OK 0 5’ OK 0 6’
BbiuncieHus. JIuHelHble, KBaApaTHbIE, IPOOHO-TMHEHHBIE YpaBHEHHS U ’
HEpaBEHCTBa
Tema 1.3. [IpouentHsie | Copep:xanue
BBIYHCIICHUS B | 6.IIpakTuueckoe 3ansitue Ne2: [IpocTbie U CI0XKHBIE IPOLIEHTBHI. 2
npo(ecCHOHANBHBIX 3a1a4ax 7.JIpakTuueckoe  3anaTHe  Ne3:  IlpoueHTHblEe  BBIYMCIEHHS B 2
npodecCHOHANBHBIX 3aauax
Tema 1.4 Pemenue 3anau. | Coaep:kaHue 2
BxonHoii KOHTpOJIB 8.IIpakTnueckoe 3ansitue Ned4: Beruucinenus u npeoOpazoBanus. ['eomerpus 2

Ha IMJIOCKOCTHU

13



9.IIpakTnueckoe 3ansaTHe NeS: YpaBHEHUS U HEPABEHCTBA.

Pa3nea 2 Ilpsimble M MJI0CKOCTH B pocTpaHcTBe. KoopAMHATHI M BEeKTOPHI B IPOCTPAHCTBE 30/18
Tema 2.1. OcHoBHble mnoHATHA | CoaepkaHue 2
crepeomerpun. Pacnonoxenue | 10.IIpeamer crepeomerpun. OCHOBHBIC MOHATHS (TOYKA, MpsMasi, TUIOCKOCTH, 2 OK 01. OK 03
MPSIMBIX U IJIOCKOCTEH npoctpancTtBo). OCHOBHBIE aKCcHOMBI cTepeomeTpuu. llepecekaromuecs, OK 0 4’ OK 07’
napajuiefibHble ¥ CKpeluuBarolnuecs mnpsMble. llpusHak u  CBOHCTBO ’
CKpeuIMBamuxcs npsaMbeix. OCHOBHBIE TPOCTPAHCTBEHHBIEC (DUTYPHI
Tema 2.2. IlapamnensHocts | Coaep:kaHue 8
IPSAMBIX, NPAMON M IUIOCKOCTH, | 11.ITapannensHbie npsimbie U uiockoctu. Onpenenenne. [Tpusnak. CoiicTBa. 2
IUIOCKOCTEH [Tapannenshble mockoctu. Onpenenenue. Ilpuznak. CpoiicTsa.
12.Terpasnp u ero sneMeHTbl. CBOHCTBa IMPOTHBOIIOJOKHBIX IpaHe u 2
JUaroHayiel mapasuieNenurnena.
13. IlpakTnuyeckoe 3ansaTue Ne6: Tetpasap u ero sneMeHThl. Pemenne 3aqau 2
14.11pakTnuyeckoe 3ansitue Ne7: [Toctpoenue ceuenuii. Permenue 3anau 2
Tema 2.3. | Conepxanue 2
[lepneHIUKyYNIApHOCTD NpPSAMBIX, | 15. [TepnienuKynsapHbIE psIMBbIE. [TapannensHble psIMbIe, 2
psIMOH U IJIOCKOCTH, | TIEPIEeHIUKYIISIpHbIE K TUIOCKOCTH. [Ipu3HaK MepneH uKyIIpHOCTH NPSAMON U OK 01, OK 03,
IJIOCKOCTEN IJIOCKOCTH OK 04, OK 07
Tema 2.4. Tlepnenauxynsp u | Comep:kanue 2
HakjoHHasg. Teopema o Tpex | 16. [lepneHaukynsp M HakJIoHHas. TeopeMa O TpeX MeprIeHANKYIsIpax. Yol 2
MEepIeHIUKYIApax MEXAy OpsMOM M IUIOCKOCTBIO.  YTOl  MEXAYy  IJIOCKOCTSMHU.
[leprieHAnMKyIApHBIE MIJIOCKOCTU. PaccTosIHUA B IPOCTPaHCTBE
Tema 2.5. IIpsambie u mockoctd | CoaepskaHue 4
B IPAaKTUYECKUX 3a/1a4ax 17.1IpakTnyeckoe 3aHaTue Ne8: BsauMmHOE pacnojoKeHHE MPSIMBIX B 2
npoctpanctBe. [lapannenbHOCTh MPSAMOW M IUIOCKOCTH, MapajielbHOCTh
IJTOCKOCTEM, NEPIEHIUKYIIPHOCTD MIOCKOCTEN.
18.1IpakTnuyeckoe 3anaTue Ne9: PacnosiokeHue NpsMBIX M IIJIOCKOCTEN B 2

OK alImeM MHpPE (IIPHUPOAEC, APXUTCKTYPEC, TCXHUKCE). Pemenne mpakTuko-
2
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OPHUCHTHPOBAHHBIX 3a/1a4

Tema 2.6. Koopaunatet u | Coagep:kaHue 4
BEKTOPBI B TPOCTPAHCTBE 19.11pakTnyeckoe 3ansaTue NelQ: JlekapToBbl KOOPAMHATHI B MPOCTPAHCTRBE. 2
Bekropsl B npoctpaHcTBe. Cll0)KEHHE M BBIUWTAHHE BEKTOPOB. Y MHOXXEHHUE
BEKTOpa Ha YUCIIO.
20.IIpakTuyeckoe 3anstue Nell: CkansipHoe NPOU3BEACHHUE BEKTOPOB. 2
IIpocreiimume 3axa4n B KOOpAMHATAX
Tema 2.7 Pemenue 3amau. | Comepxanue 8
[Ipsimbie u IJIOCKOCTH, | 21.  PacmonoskeHwe  TpsAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE. 2
KOOpAMHATBl M  BEKTOphl B | [lepneHIuKynsspHOCTh M MapauIeTbHOCTh MPSMBIX M TUIOCKOCTEH. J{ekapToBbI
IIPOCTPAHCTBE KOOpAMHATBl B HpocTpaHcTBe. Bekropsl B mpoctpaHcTBe. CroxkeHHe U
BBIYMTAaHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha ynciio. KoopauHars! BekTopa
22.I1pakTuyeckoe 3anaTue Nel2: IlepneHAMKYISIpHOCTh U HapaieIbHOCTh 2
NpsAMBIX U IIockocTel. [IpocTenmme 3aqaun B KOOpAUHATAX.
23.I1pakTuyeckoe 3anaTue Nel3 KoopauHaTsl BEKTOpa, pacCTOSIHUE MEXAY 2
TOYKaMH, KOOPJAUHATBI CEPEIUHBI OTPE3KA OK 01, OK 03,
24.IlpakTnyeckoe 3ansitue Nel4: CkanspHOe NPOU3BENECHHUE BEKTOPOB B 2 OK 04, OK 07
KOOpJAMHATAaX, Yroj MEX1y BEKTOPaMH, yrojl MEXAy NpsSMON U IUIOCKOCTBIO,
YToJI MEXY TNIOCKOCTSIMU
Pa3nea 3. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GyHKIuH 26/16
Tema 3.1 Tpuronomerpuueckue | Coaep:kanue 2
(GyHKIMM ITPOM3BONBHOTO yriua, | 25. PaguanHas Mepa yria. [IoBOpOT TOYKM BOKpYr Haualla KOOpPIHMHAT. 2
qucia Omnpenenenne cuHyca, KOCHHYCa, TaHI€HCAa M KOTaHI€HCAa. 3HAKH CHHYcCa,
KOCHHYCa, TaHI€HCa W KOTAHI€HCa IO YETBEPTSAM. 3aBUCUMOCTb MEXKAY OK 1, 0K 2, 0K
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJIHOTO M TOT'O K€ yria 3, 0K 4, 0K 5
Tema 3.2 OcHoBHble | Conep:kanue 4
TPUTOHOMETPUIECKHIE 26. Tpuronomerpudyeckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC 2
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TOXACCTBA

YIJIOB O U - O

27. Ilpaktuyeckoe 3ausitue NelS: IlpeoOpa3oBanus TPOCTEHUITUX 2
TPUTOHOMETPUYECKHX BBIPAKCHUH.
Tema 3.3 Tpuronomerpuueckue | Coaep:kaHue 10
¢bynknuu, wux cBodctBa u | 28. OO6macTh ONpeneiIeHUs] ¥ MHOXKECTBO 3HAYEHHH TPHUTOHOMETPHUCCKHX 2
rpaduKu ¢bynkuuid. YETHOCTh, HEUETHOCTh, MEPUOJUYHOCTH TPHUTOHOMETPUUCCKUX
byHKIHA.
29. CpoiictBa u rpaduku GYHKIUHA Y = COS X, Y = sin X, y = tg X, y = ctg X. 2
30. IIpakrnueckoe 3ansaTue Nel6: Cxxarue M pacTsokeHuE TpaduKoB 2
TPUTOHOMETPUUYECKUX (YHKLUH.
31. IIpakrtuyeckoe 3ansatue Nel7: IIpeoOpasoBanue  rpaduKoB 2
TPUTOHOMETPHUECKUX (HYHKIIUN
32. IIpaktnyeckoe 3ansaTue Nel8: IlpeoOpasoBanme  rpadukoB 2
TPUTOHOMETPHUECKUX (DYHKIUH
Tema 3.4 Obpatusie | Comep:kanue 2
TpuroHoMerpudeckne pyHkuuu | 33. OOpaTHbIC TPUTOHOMETpHYECKHE GYHKIMHU. VX CBOWCTBA U IpadUKH. 2
Tema 3.5 Tpuronomerpudeckue | Coaepskanue 4
YPaBHEHUS U HEPABEHCTBA 34. IlpakTHyeckoe 3ansiTue Nel9: YpaBHeHue cos X = a. YpaBHEHHeE sin X = 2
a. YpaBHeHuUe tg X = a, ctg X = a. PelieHue TpUroHOMeTpU4YECKUX ypaBHEHUN OK 1, OK 2, OK
OCHOBHBIX THIIOB. 3,0K 4, OK 5
35. IIpakrtuueckoe 3ansaTue Ne20: PemeHune TPUTOHOMETPUUECKUX 2
YpaBHEHHI OCHOBHBIX THUIIOB: MPOCTEHIIINE TPUTOHOMETPUUYECKIE YPaBHEHUS,
CBOJMINMECS K KBaJIpaTHBIM., peIlaeMble pPAa30KEHHEM Ha MHOXHUTENH,
oxHopozusle. [IpocTelinme TpuroHoMeTpudecke HepaBeHCTBA
Tema 3.6 Pemenue 3anau. | Coaep:kaHue 4
OcHoBBI TpuronoMerpu. | 36.IlpakTuueckoe 3ansitue Ne2l: IlpeoOpazoBaHuE TPUTOHOMETPUUYECKUX 2

Tpuronomerpuueckue GyHKIHH

BBIPa)KCHU.
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Ne22:.

ypaBHEHU U HEPABEHCTB, B TOM YHCJIE C UCTIOJIBL30BAHUEM CBOMCTB (PYHKIIHIA

37.IlpakTHyeckoe 3aHATHE Pewmrenre  TpUrOHOMETPHUUYECKUX

Pa3nea 4. Crenenn u kopuu. CreneHHas, nokasareJbHas U Jjorapupmuyeckasi GyHkuuu 44/22
Tema 4.1 Crenennas ¢ynkuus, | Cogepxkanue 4
ee cpoiictBa. IIpeoOpaszoBanue | 38. [ToHsTHE KOPHS N-Oi CTEMICHU U3 ICHCTBUTEIBHOrO 4ncia. OyHKIMU y = 2
BBIDOKEHHI C KOPHAMH N-Oif | VX n MX CBOMCTBA U rpauKH.
CTCIICHU 39. CgoiicTBa KOpHs n-oi cremneHHu. l[IpeoOpa3oBaHue HpPpaAMOHATBHBIX 2
BBIPAYKECHU I
Tema 4.2 CsoiictBa crenenu c | Coaep:kaHue 4
paloHaIbHBIM u | 40. IlonaTue creneHu ¢ panMoOHAIBHBIM MOKa3zatesneM. CreneHHble (yHKIIH, 2
JEHCTBUTEIILHBIM ITOKA3ATENSAMH | HX CBOWCTBA U rPpaQUKH
41.IlpakTuyeckoe 3ansitue Ne23: CreneHHble (QYHKIHMHU, UX CBONCTBA U 2
rpaduku
Tema 4.3 Pewenue | Conep:xxkanue 4
HPPALUOHAIIBHBIX YPABHEHHUI 42. PaBHOCHIILHOCTh UPPALMOHALHBIX YpaBHEHUN. MeTOIbI X peHIeHUs 2 OK 01, OK 02,
43. TIpakTuuyeckoe 3aHsitue Ne24: PaBHOCHIBHOCTH HMPPALMOHATBHBIX OK 03, OK 05,
ypaBHEHUN. MeTo/Ibl UX pelrieHus OK 07
Tema 4.4  IlokaszarenpHas | Comep:kanue 6
byHKIIHS, ee cBoiicTBa. | 44. CTeneHb C MPOU3BOJILHBIM JICHCTBUTEIBHBIM MOKa3aTeneM. OnpeaeneHne 2
ITokazaTenpbHble YpaBHEHHS U | MOKA3aTelNbHOW (YHKIMM M €€ CBOWCTBA. 3HAKOMCTBO C NpPUMEHEHHEM
HEpaBEHCTBA NoKa3aTeIbHON (QYHKINH.
45. IlpakTtnyeckoe 3ansaTHe Ne25: PemieHue mnokasaTeibHBIX YpaBHEHH 2
METOJIOM ypaBHHMBaHHUS MOKa3aTeleil, MeToJJOM BBEJICHHUs HOBOW MEpPEMEHHOMH,
¢dbyHKIMOHAMBHO-TpauueckuM  MeTroAoM.  PemieHue — mokaszaTeiabHBIX
HEPaBEHCTB
46.IlpakTnyeckoe 3aHaTHe Ne26: PemeHne mnoka3aTeabHbIX YpaBHEHUHN 2

MCTOIOM YpaBHHUBAHUA HOKEB&TCJ'IGI‘/’I, METOJIOM BBEACHHUS HOBOM HepeMCHHOﬁ,

(1JYHKI_II/IOH3.JIBHO-I‘pa(I)I/I‘-IeCKI/IM METOJ0M. Pemenue IIOKa3aTCJIbHBIX
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HEPaBEHCTB

Tema 4.5 Jlorapupm uncna. | Cogep:kanue 4
CoiicTBa norapudmon 47. Jlorapugm uucna. Cpoiicta sorapudmos. Oneparus JorapupMUpOBaAHHS 2
48.IlpakTuyeckoe 3ansaTue Ne27: Jlorapupm uucna. CpoiicTBa jgorapudmos. 2
Omnepanus J0rapupMUpPOBAHUS
Tema 4.6 Jlorapupmuueckas | Coaep:kaHue 12
byHKIIHS, ee cBoiictBa. | 49.Jlorapudmudeckas QyHKIHS U €€ CBOMCTBA. 2
Jlorapugmiricckue  ypaBHeHus, 50.ITonatue norapudmuueckoro ypaBHeHus. Omnepaius MOTEHIMPOBAHUS. 2
HepaseHcTsa Tpu  OCHOBHBIX MeToJa  pelleHus  JIorapu(MUYECKUX  YpaBHEHH:
(GyHKIMOHATBHO-TPAQUUECKUI, METOJl MOTEHUUPOBaHMS, METOJ BBEICHMS
HOBOH nepemMeHHoM. JlorapudmMuyeckue HepaBeHCTBA
51. IlpakTuyeckoe 3ansitue Ne28: Pemienus norapugmuueckux ypaBHEHUN 2
(GyHKIMOHATBHO-TPaQUIECKIM METOJI0M, METO/IOM MOTEHIIPOBAHUS
52.IIpakTuyeckoe 3ansitue Ne29: Pemenus norapupmMuveckux ypaBHEHUN 2
METO/IOM BBE/IEHUSI HOBOW NIEPEMEHHOI.
53.IIpakTuyeckoe 3ansaTHe Ne30: Pemenus norapudMuuecKux HEpaBeHCTB 2 OK 01, OK 02,
54.1TpakTuyeckoe 3ansaTHe Ne31: Perenue sorapupmMuuecKux HEPaBEHCTB 2 OK 0031;(85 0,
Tema 4.7 Jlorapupmsl B | Comep:kanue 2
IIPUPOJIE U TEXHUKE 55.IIpumenenue norapudma. Jlorapupmuueckas crnupainb B npupopae. Ee 2
MaTeMaTHYeCKue CBOMCTBA
Tema 4.8 Pemenune 3anau. | Coaep:kaHue 8
Crenennas, mnokasarenpHasd H | 56.CTeneHHas, mokas3arelbHas U orapupmuieckas GpyHKIHH. 2
noraprpMuecKas (yHKumm 57.Pemenne nokas3areiabHbIX U Jorapu(MUUECKUX YpaBHEHUN 2
58.I1pakTuyeckoe 3ansitue Ne32: CreneHHas W TNoKaszaTreinbHas (yHKUIHU. 2
Pemenne ypaBHeHUI
59.I1pakTuyeckoe 3ansitue Ne33: [lokazatenbHas U JorapudmMuyeckas 2

¢ynkuuu. Pemenue ypaBHeHU#

18



Pa3nea 5. Ilpon3Bognas u nepsoodpasHasi pyHKumMu

54/28

Tema 5.1 [Tonsarue | Conep:xxanue 4

npousBogHo.  @Dopmynsl U | 60. [Ipupamenne aprymenTa. [Ipupamenue GyHKIUU. 3a1a4u, MPUBOIAIINE K 2

npaBuia JUQQGEepeHIUpPOBaHUs | MOHATHIO MPOU3BOAHON. OmnpeneneHne IPOU3BOIHON. AJITOPUTM OTHICKAHHUS OK 01, OK 03,
MPOU3BOIHOM. DopMyJibl nuddepeHIpoBaHuS. [IpaBuna OK 04, OK 06,
muddepeHpoBaHus OK 07
61.IlpaxkTuyeckoe 3ansitue Ne34: HaxoxaeHue NMPOU3BOJHBIX CTENEHHBIX 2
byHKIUH

Tema 5.2 TlousTre o Coaep:kanue 4

HENPEepbIBHOCTH (PYHKIUH. 62. Ilonstue HenpepbiBHOW (yHKIMH. CBONCTBA HENPEPBIBHOW (DYHKIUH. 2

Mertoa uHTEpBAIOB CBsi3b MeXAy HENpephIBHOCTHI0O U UM EpPeHIUPYEMOCThI0 (PYHKIHUU B
TOUKE. AJITOPUTM peIlIeHUs] HEPABEHCTB METOJIOM HHTEPBAJIOB
63.IlpaxkTtuyeckoe 3anaTue Ne3dS: PemieHuss HEpaBEeHCTB  METOJIOM 2
MHTEPBAJIOB

Tema 5.3 'eomeTpuueckuii u Coaepixanue 8

(bu3nvIecKuii CMBICI 64. TeomerTpuyeckuii CMBICI TPOU3BOJHOW  (YHKIUHM —  YIJIOBOH 2

IIPOU3BOIHOM KO3 PHUIMEHT KacaTesIbHON K rpaduKy (GYHKIIMH B TOUKE.
65. YpaBHeHue KacaTelbHOM K rpaduKy (QyHKIHH. 2
66. ANropuT™M COCTaBICHMS YPaBHEHHUS KacaTelbHOW K Tpaduky QyHKINH 2 OK 01, OK 03,
y=f(x) OK 04, OK 06,
67.IIpakTuyeckoe 3ausitue Ne36: YpaBHeHHe KacaredbHOH K TpapuKy 2 OK 07
¢GbyHKIMU. AJITOPUTM COCTaBJIEHUS ypaBHEHMs KacaTellbHOM K Tpaduky
dyskimn y=f(x)

Tema 54 MonotoHHOCTS | Copep:kanmne 2

¢byskun. Todku sKcTpeMyMa 68. Bospacranne u yObIBaHWE (YHKIIUH, COOTBETCTBHE BO3PACTAHHS W 2

yObIBaHUSI QYHKIIMM 3HAKY MPOM3BOAHON. 3aaun HA MAaKCUMyM U MUHUMYM.
Aaroput™ uccieoBaHus (PYHKLIHUU U TOCTPOEHUs ee rpaduka ¢ MOMOIIbI0
MTPOU3BOIHOMN
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Tema 5.5 Hccnenosanue | Congep:xkanmne 4
byHKIUH u nocrpoenue | 69.MccnenoBanne GpyHKIMKA HAa MOHOTOHHOCTh M IOCTPOCHHE TPAPHUKOB 2
rpadukoB 70.ITpakTudeckoe 3anaTue Ne3d7: [Toctpoenue rpadukos 2
Tema 5.6 HaubGonbsmee u | Cogep:kaHue 4
HanMEHbIIIee 3HaueHud | /1. HaxoxxneHune HanOoIbIero ¥ HAMMEHBIIETO 3HaUYeHUH (DYHKITHI 2
Gynxumn 72. TlocTpoeHue rpaukoB C MCIIOJB30BAaHHEM ammnapaTa MaTeMaTHYecKOro 2
aHaIM3a
Tema 5.7 Haxoxnenue | Conep:xxanue 4 OK 01, OK 03,
ONTUMAJILHOrO  pe3ynbrata ¢ | /3. Haumenbmee n HanOospIIee 3HaueHUE (PyHKITNH 2 OK 04, OK 06,
HOMOILBIO  MPOM3BOAHOK B | 74.IlpakTnyeckoe 3ausitue Ne38: Haumenbliee u HauOONbIIEE 3HAYECHHE 2 OK 07
MIPAKTHUYECKHUX 3a/1a4ax byHKLIIN
Tema 5.8  IlepBooOpasznas | Coxep:kaHue 4
GyHKIUH. [IpaBuia | 75.I1pakTudyeckoe 3aHsiTue Ne39: O3HaKOMIICHUE C MOHSATHEM WHTETpalia U 2
HAXO0XKJICHHUS IEPBOOOPA3HBIX nepBooOpazHoit i ¢yakmuu y=f(x). Tabnuma dopmyn IS HaXOXKICHHUS
nepBooOpasHbIX. M3yueHue npaBuiia BEIUKMCICHUS IEPBOOOPA3ZHON
76.1IpakTHyeckoe 3anaTHe Ned(: Pemenue 3a1a4 Ha CBsI3b EPBOOOPA3HOM 2
U ee IPOU3BOIHOM, BBIYHMCIIEHHE TIEPBOOOPA3HON A1l TaHHON (YHKLIMH.
Tema 59 [TInomans | Conep:xxanue 6
KPHUBOJIMHENHON Tpaneuuu. | /7.3ajauv, OPUBOJANIME K TMOHITHIO OINpPEIEICHHOI0 MHTErpaja — O 2
dopmyia Hprotona — | BBIYMCJIEHUH TUIOLIAIA KPUBOJMHENHON Tpaneuuu. [lonsitne onpenenéHHOro
JleitbHuia MHTErpana.
78. T'eomerpuueckuii U (U3NYECKUN CMBICT ONPEAEICHHOIO MHTErpaja. 2 OK 01, OK 03,
®opmyna HetoTona — JleiiOHuna. OK 04, OK 06,
79. Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpaia JUIsl BBIYMCICHUS (PU3MUECKUX 2 OK 07
BEJIMYMH U IUIOIIAACH
Tema 5.10 Pemenne 3amau. | ComepxaHue 14
[IpousBognas u nepBooOpasnas | 80. IIpakTnyeckoe  3anaTue  Nedl: ®opmynlbl W MpaBuia 2

GbyHKIUH.

muddepennupoBanus. Pemenne 3agayu
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81. IlpakTtuueckoe 3ausitue Ned2: lccnemoBanue (QPyHKIMN C TOMOIIBIO 2
IIPOU3BOJHOM.
82. IlpakTtuyeckoe 3anaTue Ne43: HauOomnbiliee U HauMEHBIIIEE 3HAUCHUS 2
byHKIHH.
83. IlIpaktuuyeckoe 3ausitme Ned44: BrruuciaeHue nepBooOpa3HOI. 2
[IpuMeHeHnue nmepBooOpa3HO
84. IIpakTmueckoe 3ansaTme Ned4S: HaxoxaeHue HeONpeesIEHHBIX 2
MHTETPAJIOB PA3TUYHBIMUA METOIaMHU
85. IlpakTuyeckoe 3ansitie Ned6: Pemenwe 3amad Ha TNpPUMEHEHHE 2
WHTErpaa /i BIYUCICHUS (U3NYECKUX BETUYMH U TUIOIIa e
86. IIpakTmueckoe 3ansiTue Ned7: PemieHue 3agad Ha TNPUMEHCHHE 2
WHTErpaa /i BeIYUCICHUS (U3NYECKUX BETUYMH U TUIOIIa e
Pa3zjnen 6. MHOrorpanHHMKHM U Tejia BPallleHUsl 34/12
Tema 6.1 IIpusma, | Conep:xxanue 8
rapasieenuIe], KyO, | 87. Ilpusma (HakiOHHAs, TmpsMas, TMpaBHIbHAs) ©W €€ BJICMEHTHI. 2
MUpPaMU/Ia U UX CEUCHUS [Tapannenenunen. CBoicTBa NpSIMOYTOJIbHOTO Napaenenunena. Kyo.
88. [lupamuna u e€ snementsl. [IpaBunbpHas nupamuaa 2
89. IIpakTuyeckoe 3aHaTHe Ne48: Ilpusma u €€ diIEeMEHTHI. 2
[Tapannenenunen. Ky6.
90. IMpakTHyeckoe 3anaTHe Ned49: [Tupamuna u e€ rnementol. [IpaBunbHas 2 OK 01. OK 04
) )
nupamuia. [locTpoeHne mpaBMIIbHBIX MHOTOTPAHHUKOB OK 06, OK 07
Tema 6.2 IIpaBunbHble | Comepaxanue 4
MHOTOI'PaHHHUKH B KHU3HU 91. Ilnomane MOBEPXHOCTH MHOTrOrpaHHMKOB. Ilpocreiimme komMOuHanMK 2
MHOTOT'PaHHHUKOB.
92. BrruuciieHue 3JIEMEHTOB TPOCTPAHCTBEHHBIX GUTyp (pE€Opa, muaroHam, 2
yrbl). [IpaBuiIbHBIE MHOTOTPaHHUKH
Tema 6.3 Hnmmunp, konyc, map | Comepxxanue 8
U MX CEYCHUS 93. LHununnp, konyce, chepa u map. OCHOBHbIE CBOHCTBA MPSMOTO KPYrOBOT'O 2
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WINHAPA, TPAMOTO KPyroBoro konyca. M3oOpakeHue Ten BpalleHHs Ha
IUIOCKOCTH.

94. Tlpencrasnenue 06 yceu€éHHOM KoHyce. CedeHus KoHyca (MapaliieibHOe
OCHOBAaHHI0O U TPOXOIANIEe 4Yepe3 BEpUIMHY), CCUYCHUS IHIMHIPA
(mapajuleIbHO H  TEPIEHAMKYISIPHO OCH), CeueHHsXx Imapa. Pa3Béprka
WIMHAPA U KOHYyCa

95. Hwumuuap, koHyc. HaxoxkaeHue TIOMAAM TMOJHOH U OOKOBOWM
MMOBEPXHOCTH IIWIIHHPA

96. Cepa u map. HaxoxeHue IMiomaan MOTHOW U OOKOBOW TOBEPXHOCTH
KOHYyCa U 11apa

Tema 6.4 O0ObeMbl U ILIOLIALA
MMOBEPXHOCTEH Te

Conepxanue

97. OOwvem mnpsMoyrosibHOro mnapaienenuneaa. O6vem kyba. OObembl
npsMoil pu3Mbl ¥ uMHApa. O6beMbl UpaMubl U KoHyca. O0beM mapa

Tema 6.5 Ilpumepsl cummeTpuit
B Ipodeccuu

Conepxanue

98. IlonstTme o0 cHUMMETpUHM B TPOCTpaHCTBE (IIGHTpajbHAs, OCeBasd,
3epkanbHas). O00OIIeHNe TPEICTaBICHUN O MPAaBUIBHBIX MHOTOTPAHHUKAX
(Tetpanip, Ky0, OKTadAp, OAECKAIP, UKOCAIP).

99. lIpakTuyeckoe 3ansitue NeS0: [TonaTtue o cUMMETpUU B MPOCTPAHCTBE.
OO6oOuieHne mnpencTaBleHUl O NpPaBWIBHBIX MHOTOrpaHHuKax. llpumepsl
CUMMeETpuil B mpodeccuun

Tema 6.6 Pemenue 3agau.
MHororpanHuku u Tela
BpalllCHUS

Conepxanue

100. O6BeMBI 1 TUTOIAAH TOBEPXHOCTH MHOTOI'PAaHHUKOB

101. IlIpakTuyeckoe 3aHsaTHme  NeSl:  Ilmomanap  MOBEPXHOCTH
MHOTOTPaHHUKOB. BrIunciieHne 351eMeHTOB MPOCTPAaHCTBEHHBIX (PUTYp

102. TMIpakrnuyeckoe 3ansitue NeS52: CedeHue KoHyca (MapajienbHOE
OCHOBAHUIO U MIPOXOJSINEe Yepe3 BEPIINHY ), KOHUYECKHE CEUCHHS

103.1TpakTuyeckoe 3anaTHe NeS3: OObeMbl M IUIOIAAM MOBEPXHOCTH
MHOTOTPaHHUKOB U T€JI BpalleHHs
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Pa3nes 7. DjieMeHTBI TEOPHH BEPOSITHOCTEH M MAaTeMATHYECKOH CTATHCTHKH

26/10

Tema 7.1 Cob6piTue, | Conep:kanue 6
BEPOSTHOCTh coOpITHs. | 104. CoBMecTHBIE W HECOBMECTHBIC COOBITHsS. TeopeMbl O BEPOSTHOCTH 2
CnoxeHne ¥ YMHOXCHHE | CyMMbI COOBITHH. Y CIIOBHASI BEPOSTHOCTD.
BEPOATHOCTEH 105. 3aBucuMble UM HE3aBUCHMBIE cOObITHA. TeopeMbl O BEpOATHOCTH 2 OK 02. OK 03
) )
MIPOU3BEICHUS COOBITHIA OK 05
106. IIpakTnuyeckoe 3ansitue NeS4: CoBMeCTHBIE 1 HECOBMECTHBIC COOBITHSI. 2
Teopembl 0 BEpOATHOCTH CyYMMBbI COOBITHI. TeopeMbl O BEpPOATHOCTH
MIPOU3BEICHUS COOBITUIA
Tema 7.2 Bepostaocts B | Comepaxanue 6
npodecCHOHABHBIX 33ja4ax 107. OTHOCHTENbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. 2
108. Craructuueckoe ompeaeneHue BeposaTHOCTH. OICHKAa BEPOSTHOCTH 2
COOBITHS
109. Ilpaktuueckoe 3auHsitue NeS5: OrTHocutTenbHas YacToTa COOBITHS, 2
CBOMCTBO €€ ycTOWYMBOCTU. OlieHKa BEPOSATHOCTU COOBITHS
Tema 7.3 Huckpernas | Conepxanue 4 OK 02, OK 03,
ciyyaiiHas BenuuuHa, 3aKoH ee | 110. Buner cmywaitpix BenmumumH. OmnpeneneHHe TUCKPETHOW CIy4allHOM 2 OK 05
pacnpezeneHus BEJTUYHHEI.
111.1IpakTuyeckoe 3ansaTue Ne56: 3akoH pacrpenesieHus] ITUCKPETHOU 2
CIIy4allHOM BeNM4YHHBI. Ee 4nCcI0BbIe XapaKTEPUCTUKH
Tema 7.4 3anaun | CoaepskaHue 4
MaTeMaTHYeCKOM CTaTUCTUKU. 112. IlepuuyHas o00pabOOTKa CTATUCTUYECKUX  JaHHBIX. YHUCIIOBBIE 2
XapaKTepUCTHUKU (cpeHee apupMeTUIecKoe, MeIUaHa).
113. YwucrnoBble XapakTepUCTHKH (CpeaHee apupMeTHdeckoe, MeauaHa, 2 OK 02, OK 03,
pa3Max, nucnepcus). Pabota ¢ Tabnunamu, rpagukamu, 1uarpaMMaMu OK 05
Tema 7.5 Onementsl Teopuu | Coaep:kaHue 6
BEPOSTHOCTEH u | 114. JluckperHast ciydailHas BEJIMYMHA, 3aKOH €€ paclpeleleHus. 3alauu 2

MaTeMaTHUYeCKON CTaTUCTHKHU

MaTeMaTUYEeCKON CTaTUCTHUKH.
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115.1IpakTHyeckoe 3aHaTHEe Ne57: Buabl cOOBITHIA, BEPOSATHOCTH COOBITHUH.
CroxeHne 1 yMHOKEHUE BEPOSATHOCTEH.

116.I1pakTudeckoe 3ansaTue NeS8: J[uckperHas ciydaiiHas BEIMUMHA, 3aKOH 2
ee pacnpeaeneHus. 3aJauyd MaTeMaTUYeCKON CTATUCTUKH.
Bcero: 232
2.2.2 TemaTH4ecKHii MJIaH U cojiep:KaHNe TUCHUILIMHBI 0 0YHO-3204HO (hopMe 00yUeHUsI:
HanMenoBaHue Pasie/ioB i Tem Coaepsxanue y4eOHOro MaTepuaia u (popMbI OpraHu3anum AeATeJbHOCTH O0bem ®opmupyeMble
00y4aIouXCsl 4acoB KOMIIETeHIIHH
1 2 3 4
OcHOBHOe coJiepKaHue
Paznen 1. [loBTOpeHne Kypca MATEMATHKHA OCHOBHOM IIKOJIbI 18/2
Tema 1.1 Ilenp wu 3agaum | Copepxanue 2
MaTEeMaTHKH npu ocBoenuu | CamocrosiTeibHast padora: llenp u 3agaud  MaTeMaTHKd I[P OCBOCHUU 2
CHELUATEHOCTH. Uucna U | crienuanbHOCTU. ba3oBbie 3HAHUS M YMEHHS 110 MaTeMaTHKE B IPO(ECCUOHANBHON U
BBIYUCIICHUS B TIOBCEIHEBHOM JIEATENILHOCTH.
1. [eiicTBUs Haa TOJNIOKUTEIbHBIMH ¥ OTPULATEIBHBIMH  YUCIAMH, C 2
OOBIKHOBEHHBIMH M JAECATHYHBIMH ApoOsiMu. JleficTBuS co cTemeHsMH, (OpMYIIbI
COKPAILICHHOT0 YMHOKCHHS
Tema 1.2 ITIpouentneie | Conep:xanue 2
BBIYHCIICHHUS. YpaBHeHus u | CamocrosiTeabHas padota: [IpocThie IPOLIEHTHI, Pa3HbIe CIIOCOOBI MX BBIYHUCIICHHSL. 2 OK 01. OK 02. OK
HEPaBEHCTBA CamocrositesibHasi  pa0ora:  JluneliHble, KBaapaTHble, APOOHO-TMHEHHBIE 2 ’ ’
YpaBHEHUSI U HEPABEHCTBA 03, OIE)?(“E)?K 05,
CamocrosiTeibHast  padoTta IIpocTeie mpoOLEHTH, pa3Hble CHOCOOBI HX 2
BhIUUCIeHHs. JIMHelHble, KBaJpaTHbIE, APOOHO-TMHEHHbIE YpaBHEHNUS 1 HEPABEHCTBA
Tema 1.3. [Ipouentusie | Comep:kanue 2
BBIYMCIIEHHs B TpodeccuoHanbHbIX | CamocTosiTesbHasi padora: [IpocThie U CII0KHBIC TPOIICHTHI. 2
3a1a4ax CamocrtositenbHasi padora @ IIpoueHTHBIE BBMHCICHHS B MPO(ECCHOHATBHBIX 2
3ajaqax
Tema 1.4 Pemenne  3agau. | Cogepxxanne 2
BxonHoit KOHTpOJIB CamocrositesqibHass padora. Beuucnenus u npeoOpaszoBanusi. ['eomerpusi Ha 2

IINIOCKOCTH
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| 2.MpakTHueckoe 3ansiTHe Nel: YpaBHeHNs 1 HepaBEHCTRA. 2
Paznen 2 [IpsiMble H IJIOCKOCTH B NpocTpaHcTBe. KoopaAMHATHI M BEKTOPBI B IPOCTPAHCTBE 30/6
Tema 2.1. OcHoBHble moHATHA | Coaep:KaHue 2
CTEPEOMETPHH. Pacnionoxenue | 3.Ilpeamer crepeometpun. OcHOBHBIE TOHATHS (TOYKa, TMpsiMas, TIUIOCKOCTB, 2 OK 01. OK 03. OK
MPSAMBIX B TUIOCKOCTEH npoctpancTBO).  OcHOBHBIE  akCHMOMBI  cTepeoMmeTpuu.  llepecekaromuecs, 0 4’ OK 07’
napajjienpHble M CKpeIlMBaromuecs:  npsmble. lIpusHak u CBOKHCTBO ’
CKpeLIMBaOIIMXCsl IpAMbIX. OCHOBHBIE IPOCTPAaHCTBEHHbIE (DUTYPHI
Tema 2.2. [TapamnensHocts | Coaep:kanue 8
OpsIMBIX, TPSAMOW W TUIOCKOCTH, | CaMocTonTeabHass padora: [lapauienbHble mpsMble M INIOCKOCTH. OTpeeleHue. 2
IUIOCKOCTEH [Ipusnak. CoiicTsa. [lapamnensnbie iockoctu. Onpenenenne. [Ipuznak. CBoiicTBa.
CamocrositenbHass  padora: Terpadap u  ero  osnemeHthl.  CBoiicTBa 2
MIPOTHUBOIOJIOXKHBIX IpaHel ¥ JuaroHajel napauiesenumeaa.
4. lIpakTuyeckoe 3ausaTue Ne2: Terpasap u ero sneMeHTsl. Penienune 3amay 2
CamocrostenbHas padora: Iloctpoenue ceueHuil. Pemienne 3amau 2
Tema 2.3. IlepnennukynspHocTs | Comepxanue 2
OPAMBIX, IPAMOM M IUIOCKOCTH, | CamocTosiTeabHas padora: [lepnenaukynspHeie npsiMble. [lapamienbHeie npsiMbIe, 2
IJIOCKOCTEN NEPHIEHAUKYISIpHBIE K IUIOCKOCTH. llpu3Hak NepneHauKyIIpHOCTH NpPAMOA U
IJIOCKOCTH
Tema 2.4. llepnenauxymsp u | Cogepxanue 2
naknonHas. Teopema o 7Tpex | CamocrosiTenbHass padora: [lepmenaukynsp u HakioHHas. Teopema o Tpex 2 OK 01, OK 03, OK
NEePIEHINKYIIIpax NEPHEHIUKYISIpax. YTOJI MEKAY OPSIMON U INIOCKOCTBIO. YTOJI MEKAY INIOCKOCTSIMU. 04, OK 07
[lepnennukynsipHble IIOCKOCTU. PaccTosiHMS B IpOCTpaHCTBE
Tema 2.5. IIpsimbie u mockoctd B | Copep:xanue 4
TPAKTHHUCCKHX 3a/atax CamocrosiTesibHasi padota: B3anmMHOe pacrnosnokeHHe NPSAMBIX B HPOCTPAHCTBE.
[lapannensHOCT  NPSIMOM M IJIOCKOCTH,  NapajuIebHOCTh  IUIOCKOCTEH,
NEPIEHANKYJIIPHOCTD INIOCKOCTEM.
CamocTtosTeabHasi padora: PacrionoxeHne NpsSMBIX U IUIOCKOCTEH B OKPY)KAIOIIEM 2
Mupe (TIpUpoJe, apXHUTEKType, TEeXHHKe). PelleHue NpakTHKO-OpUEHTHPOBAHHBIX
3aj1a4
Tema 2.6. Koopaunats! u BexkTopsl | Coaep:kaHue 4
B TIPOCTPAHCTBE CamocTrosiTeibHasi padoTa: JlekapToBbI KOOPJAWHATHI B MPOCTPaHCTBE. BeKTOpHI B 2
npoctpancTBe. CI0KeHHE U BBIYMTAaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa HA YUCJIO.
S.IIpakTuyeckoe 3ansitue Ne3: CkaisipHOe npousBerieHne BeKTopoB. [Ipocreiimue 2

3aga4u B KOOpAnHaTax
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Tema 2.7 Pemenue 3anau. [Ipsmeie | Cogepxxanne 8
U IUIOCKOCTH, KOOpPAMHATEI M | 6. PacnosioxkeHue mpsMBIX U TUIOCKOCTEH B MpoCTpaHcTBE. [lepneHAuKyIIpHOCTh U 2
BEKTOPHI B IPOCTPAHCTBE [apajyIebHOCTh NMPSIMBIX U IUIOCKOCTEH. JleKapTOBBI KOOPIMHATHI B MPOCTPAHCTBE.
Bekropsl B mpoctpancTBe. ClloKeHHE M BBIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha yncno. KoopanHaTel BeKTOpa
CamocrosiTtesibHasi padora: IlepneHAMKYJIIPHOCT U MAPaLICIBHOCTh HPSAMBIX H 2
mnockoctel. [Ipocreiiime 3aauu B KOOpAMHATAX.
7.IIpakTuyeckoe 3ansitue Ned: KoopauHaThl BEKTOPA, PACCTOSIHUE MEXKIY TOUKAMHU, 2
KOOPJAWHATHI CEPEAMHBI OTPE3Ka
CaI\fOCTOHTeJIbI:laH paﬁofa: CkanspHoe TpOoM3BEeACHHE BEKTOPOB B KOOPIHWHATAX, 2 OK 01, OK 03, OK
M 04, OK 07
Yrol MEXKAY BEKTOPaMH, YIoJl MEXIY MpSAMOW M TUIOCKOCTBIO, YTOJl MEXKAY
TJIOCKOCTSIMU
Paznen 3. OcHoBbI Tpuronomerpuu. Tpuronomerpuyeckue GpyHKIIUM 26/6
Tema 3.1 Tpuronomerpuueckue | Cogepaxanue 2
(GyHKIMM TOPOM3BONBHOrO yria, | 8. Paamanuas mepa yria. [IoBOpOT TOYKM BOKpYr Hauajga KoopauHat. OnpejeneHue 2
qucia CHHYyCa, KOCHHYCa, TAaHTeHCa M KOTaHI'eHCa. 3HaKH CHHYyca, KOCHHYCa, TAaHTeHCa U
KOTAaHI'€HCA 0 YeTBEPTSM. 3aBUCUMOCTb MEXIy CHHYCOM, KOCHHYCOM, TAHI'€HCOM U
KOTaHI'€HCOM OJHOTO U TOTO XK€ yIria
Tema 3.2 OcHoBHble | Conep:kaHue 4
TPUTOHOMETPUYECKUE TOKACCTBA 9. Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHTEHC YTJIOB (L 2
u-a
CamocrosiTteqbHast padora: IlpeoOpazoBaHusi MPOCTEHIINX TPUTOHOMETPUUYECKHX 2 OK 1,0K 2, 0K 3,
BBIPA)KCHUM. OK 4, 0K 5
Tema 3.3 Tpuronomerpuueckue | Comepxanue 10
GbyHK1MY, UX cBoiicTBa U rpaguku | CamocrositeJibHast padora:  OOnacTh ONpeAeieHHs W MHOKECTBO 3HAYEHUM 2
TpuroHomeTpuueckux  Qynkumid.  YE€rHOoCcTh, HEUYETHOCTH, NEPHUOAUYHOCTH
TPUTOHOMETPUYECKUX (DYHKIIUH.
10. CroiicTBa u rpaduku QYHKIUH y = cOS X, y = sin X, y = tg X, y = ctg X. 2
CamocTtosiTenbHasA padoTa: Cxatue u pacTspKkeHue rpaduKoB 2
TPUTOHOMETPUYECKUX (HYHKLHH.
11. IpakTuyeckoe 3ansitue Ne5: [IpeodpazoBanue rpaKOB TPUTOHOMETPUIECKUX 2
dhyHKIMiA
CamocrositesibHasi pa6ora: [IpeoOpazoBanne Tpa@UKOB TPUTOHOMETPHUECKHX 2
yHK1ii OK 1,0K 2, OK 3,
OK4,0K5
Tema 34 Ob6patnsie | Conepikanue 2 ’
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TPUTOHOMETpUYecKue PpyHKIMN CamocrositesqibHasi padora: OOpaTHble TpUroHOMeTpuueckue ¢yHKuuu. Mx 2
CBOMCTBA U TpauKH.
Tema 3.5 Tpuronomerpuueckue | Comepkanue 4
ypaBHEHHUS © HEpPAaBECHCTBA 12. MpakTnyeckoe 3aHaTHEe Ne6: YpaBHEeHHE cOS X = a. YpaBHEHHE sin X = a. 2
VYpaBHeHue tg X = a, ctg X = a. Pernienne TpUroHoMeTpUYECKUX YpaBHEHUI OCHOBHBIX
THUIIOB.
13. IpakTudeckoe 3aHsaTHe Ne7: PemieHue TPUTOHOMETPUYCCKUX YpaBHEHHMA 2
OCHOBHBIX THIIOB: TPOCTEHIINE TPUTOHOMETPUYECKHE YpPaBHEHHMsS, CBOISIIMECS K
KBaJIpaTHBIM., PelIaeMble pa3ioXKeHHEeM Ha MHOXKMTENH, oJHOpoaHbIe. [IpocTeiimue
TPUTOHOMETPUYECKHE HEPABEHCTBA
Tema 3.6 Pemenune 3anad. OcHoBbl | Copep:xanune 4
TPUTOHOMETPHUHU. CamocTrosiTesqibHas padora: [Ipeobpa3oBaHie TPUTOHOMETPUUYCCKHUX BBIPAKECHHH. 2
Tpuronomerpuueckue GyHKIHU CamocrosiTeibHast pabora: PemieHne TPUTOHOMETPUUSCKHX YpaBHEHUH U 2
HEPaBEHCTB, B TOM YHCJIE C HCIOIb30BAHHEM CBOMCTB (DyHKLUI
Paznen 4. Crenenu u kopuu. CTeneHnas, nokaszarejbHas u Jorapupmudeckas QyHKINU 44/14
Tema 4.1 Crenennas ¢ynkuusi, ee | Coaepkanue 4
CBOMCTBA. IIpeoGpasoBanue | 14. [ToHsATHE KOPHS N-O CTEIEHH U3 AeHCTBUTENBHOTO 4rcia. OYHKIMA ¥ = VX n X 2
BBIDOKEHUH € KOPHAMH 1N-OW | cBOMCTBA M rpaduKH.
CTCTICHU CamocrosiTenbHasi padora: CBoiicTBa KOpHS n-oil cremenu. lIpeoOpasoBanue 2
HppalMOHATBHBIX BBIPAKEHUH
Tema 4.2 CgoiictBa crenenn c | Cogep:xanue 4
pallnOHAJIbHBIM u | CaMmocToATEeILHAA paﬁoTa: Iloustue creneHu c palMOHAIbHBIM ITOKa3aTeJIeM. 2
JICWCTBUTEIbHBIM MIOKA3aTEISIMU CrenenHble QyHKIMH, MX CBOMCTBA U IrpaduKH
15.1IpakTnyeckoe 3ansitne Ne8: CreneHHble PyHKIMU, HX CBOMCTBA U rpauKu 2
Tema 4.3 Pewenne | Conepxanue 4 OK 01, OK 02, OK
MPPALMOHAIBHBIX YPABHEHUN 16. PaBHOCHIILHOCTH HPPAIMOHAIBHBIX YpaBHEHHA. METObI HX PEIeHHs 2 03, OK 05, OK 07
CamocrositesibHasi  paGora: PaBHOCHIBHOCTE HpPPAalMOHAIBHBIX  YpaBHEHHH. 2
MeTobl UX pelIeHust
Tema 4.4 IToxazatenbHas | Cogepaxanue 6
dbyHKIHS, ee cBolicTBa. | CamocTosiTesibHasi padora: CreneHb ¢ TPOU3BONBHBIM  JIEHCTBUTEIHHBIM 2
ITokasaTenbHple  ypaBHEHMS M | mokasaTesneM. OnpeseseHue MoKa3aTelibHOH (YHKIMU U €€ CBOMCTBA. 3HAKOMCTBO C
HEpaBEeHCTBA MPUMEHEHUEM 10Ka3aTeNbHON (YHKIIHIH.
17. IlpakTnuyeckoe 3aHsaTHe Ne9: Permenue moka3areIbHBIX YPaBHEHHH METOIOM 2

YpaBHUBaHUsI  [OKazaTesei, METOJIOM  BBEJCHUS  HOBOM  NEPEMEHHOMH,
(hyHKIIMOHATBHO-TPaQUECKUM METOZOM. PelieHne moka3aTebHBIX HEPABEHCTB
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18.IMpakTnyeckoe 3anarue NelQO: PemreHue mokasaTenbHBIX YpaBHEHUH METOIOM

YpaBHUBaHUs  IOKa3areiaei,  METOJOM  BBEACHHS  HOBOM  IEPEMEHHOM,
(yHKLIMOHANBbHO-Tpa@UUECKUM METOIOM. PelieHne nokasaTeabHbIX HEPaBeHCTB

Tema 4.5 Jlorapupm uucna. | Cogepkanue 4

CaoiicTBa norapugmon CamocrositeqbHas padora: Jlorapudm uncna. CpoiictBa norapudmos. Oneparust 2
JToTapuHMUPOBAHUS
CamocrosiTeibHass padora: Jlorapudm umcia. CBoiicTBa norapudmon. Omeparius 2
JIOTapUQMHUPOBAHUS

Tema 4.6  Jlorapudpmuueckas | Cogep:kanue 12

byHKIIHIS, ee cporictBa. | 19.Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA. 2

Jlorapudmuueckue ypaBHEHHUS,

HepaBeHCTBa 20.Ilonsatne norapupmudeckoro ypaBHeHus. Ormeparnusi TOTEHIUPOBaHUA. Tpu 2
OCHOBHBIX METO/Ia pELICHUs JIorapu(MHUUECKUX YypaBHEHUH: (QYHKIHOHAIBHO-
rpadUUecKuif, METOJ] TOTCHIWPOBAHMS, METOJ BBEJCHUS HOBOH NEpEMEHHOH.
Jlorapugmudeckre HepaBeHCTBA
21. IIpaktuudeckoe 3anaTue Nell: Pemenus morapudMudecKux ypaBHEHUH 2
(YHKIMOHANBHO-TpaQHYECKMM METOJIOM, METOJIOM TIOTCHIIUPOBAHUS
22 Ilpaktnyeckoe 3austue Nel2: Pemienust morapudMuveckux ypaBHEHUI 2
METOJOM BBEJICHHSI HOBOM EPEMEHHOM.
23.IIpaktuyeckoe 3anaTue Nel3: Pemenns gorapupMUdeckux HEPaBEHCTB 2
CamocTrosiTesqibHasi padoTa: Penienue JiorapuMuieckux HepaBeHCTB 2 OK 01, OK 02, OK

03, OK 05, OK 07

Tema 4.7 Jlorapudmer B ipupone u | Coaep:kaHue 2

TEXHUKE CamocrositesqbHas padora: [lpumenenue norapudma. Jlorapudmudeckas crnupaib 2
B npupoze. Ee matemaruueckue cBoiicTBa

Tema 4.8 Pemenuwe 3amau. | Cogep:kanue 8

Crenennas, mnokasarensHas U | CamocrositesibHasi paGora: CrerneHHas, IoKa3arelbHas U Jorapupmudeckas 2

norapudmudeckas GyHKIUU (dhyHKINH.

CamocrosiTesibHasi padora: PemeHue MoKa3aTelIbHbIX M JIOTApUPMHUUECKHX 2
YpaBHEHU M
CamocrosiTtenbHasi pa0ora: CreneHHas W ToOKazarenbHas (yHKIUH. Perrenue 2
ypaBHEHUI
24.J1pakTuyeckoe 3ausaTue Nel4: [lokazatenbHas u norapudmMuueckas QpyHKIHU. 2
Pemienne ypaBHeHHI
Paznea 5. [IpousBoanasi u nepBoodpa3Hasi GyHKIIUM 54/14
Tema 5.1 Ilonsatue npowusBogHo. | Comepxxanne 4 OK 01, OK 03, OK
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Dopmysl u
mud pepeHImpoBaHmsL

npaBuiia

25. Ilpupamenue aprymenrta. [lpupamenue ¢yHKIMA. 3agadd, MOPUBOJAIIAE K
MOHATHIO TPOM3BOAHON. OrmpeeneHre NPOU3BOMHONW. AJNTOPHUTM  OTBICKAHUS
nponsBogHoi. ®opmynel quddepeniupoBanus. [Ipasuna guddepernmpoBanns

04, OK 06, OK 07

26.ITpakTnyeckoe 3ansaTue Nel5: HaxoxaeHne npon3BOIHBIX CTENEHHBIX (YHKINT 2
Tema 5.2 ITousiTHe 0 Conep:xanue 4
HenpepbiBHOCTH QyHKIMU. MeTton | CamocrositesibHasi  padora: [loustue HempepbiBHOW — (yHkimu. CBoicTBa 2
HHTEPBAJIOB HenpepsiBHOH (yHKIIH. CBS3b MEXKIY HEMPEPHIBHOCTHIO U MU(HEPEHIINPYEMOCTHIO
(YHKIMY B TOUYKE. ANTOPUTM pellIcHHUs HEPAaBEHCTB METOJIOM HHTEPBAJIOB
CamocTrosiTesqbHasi padora: PenieHus: HepaBeHCTB METOI0M HHTEPBAJIOB 2
Tema 5.3 'eomerpudeckuii u Conep:xxanue 8
(u3nuecKuit CMBICT POM3BOIHON | 27. ['eOMETPUYECKHMI CMBICI MPOU3BOJHON (YHKIMH — YIIIOBOW KOI(DPUIMEHT 2
KacaTeJIbHOH K rpaduKy (GYHKIIUH B TOUKE.
CamocTrosiTesibHAs1 paboTa: YpaBHEHHE KacaTelbHOU K rpaduky QyHKIHM. 2
28. ANTOpHUTM COCTaBJICHUS ypaBHEHUsI KacaTeIbHOH K TpaduKy QyHKIuN y=f(X) 2 OK 01, OK 03, OK
29 . IlpakTHueckoe 3aHaTHEe Nel6: YpaBHeHHE KacaTelnbHOH K rpaduky (QyHKIHH. 2 04, OK 06, OK 07
ANTOPUTM COCTaBJICHHUS YpaBHEHHS KacaTelbHOU K rpaduky GyHKmn y=f(x)
Tema 5.4 MonotorHOCTE | Coaep:kaHue 2
¢ysaxmun. Touku 3KCTpeMyMa CamocrosiTenbHasi padora: Bospactanme n yOpiBaHue (DYHKIIMH, COOTBETCTBHE 2
BO3pacTaHusi ¥ yObIBaHUS (PYHKIMM 3HAKy MPOM3BOJHOHN. 3a7auu Ha MakCHMyM U
MUHHMYM. AJTOPUTM HCClIeIoBaHUA (QYHKIMM W TOCTPOCHHsI ee Tpaduka cC
MIOMOIBIO MPOU3BOIHON
Tema 5.5 UccnenoBanne ¢ynkuuii | Cogep:xanue 4
H TIOCTPOCHHE rpaukos 30.Mccnenosanue GpyHKIMH HAa MOHOTOHHOCTB U ITOCTPOEHHE rpaduKoB 2
CamocTrosiTesqbHas padora: [Toctpoenne rpadukon 2
Tema 5.6  Haubompmee  u | Cogep:xanue 4
HauMeHbIlIee 3HaYeHUs (DyHKIIHH 31. Haxoxaenne HanOOIBIIETO U HAMMEHBIIETO 3HaUeHUH (pyHKIHi 2
32. IlocTpoenue rpadukoB ¢ UCIIOIB30BAHMEM allllapaTa MaTeMaTHIECKOro aHaIN3a 2 OK 01, OK 03, OK
Tema 5.7 Haxoxnenue | Conep:xanue 4 04, OK 06, OK 07
ONTUMAJIbHOTO  pesyibrata ¢ | 33. HaumeHsklee u HanOombiliee 3HaYeHUE QYHKIIMN 2
TOMOIIRIO TpOH3BOJHOU B | CamocrosiTenbnasn paGora: HanMenbinee 1 HanGoIbIIIee 3HAUCHHE (yHKIMN 2
MPaKTUYECKUX 3a7adax
Tema 5.8 [lepBooOpaznas | CoaepaxaHue 4
$yskuun.  TlpaBuma HaXOXKACHHS | 34.[IpakTHueckoe 3amsaTHe Nel7: O3HaKOMIEHME C IOHATHEM HHTErpaga H 2

NepBOOOPa3HBIX

nepBooOpasHoit s QyHkipu  y=f(x). TaOnwuma Qopmyn maud  HaXOXKICHUS
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nepBooOpasHbIX. M3ydeHne npasuia BEIYMCICHHUS IEPBOOOPa3HOI

35. PemieHue 3agady Ha CBSA3b IIEPBOOOPA3HONM M €€ IPOU3BOAHOH, BBIYHCICHUE 2
epBO0Opa3HON T JaHHOH QPyHKINH.
Tema 5.9 IInomans | Copep:xkanue 6
KPUBOJIMHEIHOI Tpanenud. | 36.3agauu, NPUBOAALINE K MOHATHIO ONpPEAECHHOT0 MHTErpaja — O BBIYHCICHUH 2
®opmyna Hetotona — Jleitbaua IJIONIaAN KPUBOJUWHEWHOM Tpaneuuu. [loHstue onpenenéHHoro nHTerpaa.
37. Teomerpuueckuii U (U3NUECKHIA CMBICI ONpeNeNIeHHOTO HHTerpaita. dopmyna 2
Heiotona — JleiiOnuna.
38. Pemenue 3amad Ha NpPUMEHEHWE HMHTETpajia Ui BBIYUCICHUS (PU3MYECKHX 2
BEJINYUH U IUIOAAEH
Tema 5.10 Pemenme 3amad. | Copep:xanue 14
ITpousBonHas u nepooOpasHas | CamocTosiTesibHasi pagora: Oopmyisl U npaBuia quddepeHnnposanus. PerieHne 2
GyHKINH. 3a1a4 OK 01, OK 03, OK
CamocrosiTenbHasi pa6ota: VccieqoBanne GyHKIHUN C TTOMOIIBIO IPOM3BOIHOM. 2 04, OK 06, OK 07
39. IIpakTtuueckoe 3amsitue Nel8: HamOonpimee u HaWMEHbIIEe 3HAYCHUS 2
(dyHKINH.
CamocrosiTesibHasi  padora:  Brrumcnenue  mepBooOpasHoi.  [IpumeHenue 2
epBooOpa3HON
40. Ipaxtnyeckoe 3ansitne Nel9: HaxoxneHue HeonpeneNeHHBIX HHTETPaloB 2
pa3NUYHBIMUA METOJIAMH
41. Mpaktnyeckoe 3ansitne Ne20: Perrenue 3ajau Ha MpUMeHEHHE UHTErpaa Juis 2
BBIYUCICHHS (PU3NUECKUX BEJIMUMH U TIIOLIa e
42. llpakTnyeckoe 3ansitne Ne2l: Pemenue 3amau Ha NpUMEHEHHE MHTErpaga Jis 2
BBIYUCIICHHS (PU3UYECKUX BEIIMYMH M IOl
Pa3nen 6. MHOTOrpaHHHMKH H TeJia BpalleHUusl 34/8
Tema 6.1 IIpusma, | Comep:kanue 8
napajenenunen, Kyo, nupamuia u | CamocrosiTesibHasi padora: [Ipusma (HakIOHHAs, TpsAMas, NPaBUIbHAs) U €€ 2
UX CCUEHMSA anemenThl. [lapannenenunen. CoiicTBa mpsiMOyroJpHOro napamuienenuneaa. Kyo6.
CamocTtosTenbHas padota: [lupamuna u e€ anementsl. [IpaBunpHas mupamuia
OK 01, OK 04, OK
43. IlpakTuyeckoe 3anaTue Ne22: [Ipusma u e€ anementsl. [lapannenenunen. Kyo0. 2 06, OK 07
44. Tlpaktuueckoe 3aHaTHe Ne23: Ilupamupma um e€ smementsl. [lpaBunbHas 2
nupamua. [loctpoeHre npaBUIbLHBIX MHOTOTPaHHUKOB
Tema 6.2 [IpaBunenele | Conep:kanue 4
MHOTOI'PAaHHUKH B KU3HU 45. Ilmomane TNOBEPXHOCTH  MHOrorpaHHukoB. [Ipocreiimme komMOuHauuu 2
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MHOT'OI'paHHUKOB.

CamocrosiTeibHasi padora: BruncieHne 371€MEHTOB NPOCTPAHCTBEHHBIX (QHTYP 2
(pé6pa, nuaronanu, yriel). [I[paBuibHBIE MHOTOTPAaHHHKH
Tema 6.3 Lununap, konyc, map u | Coaep:kaHue 8
UX CeUCHHS CamocrositeqbHasn padora: Lunaap, koHyc, chepa u map. OCHOBHBIE CBOMCTBa 2
IPSMOro KpPYroBOI'O LMJIMHApA, HPSAMOrO KpPyroBoro KoHyca. M3o0paxeHue Ten
BpAILCHUs Ha IVIOCKOCTH.
CamocrositesibHasi padora: [IpencraBnenne o0 yceu€HHoM KoHyce. CedeHHs 2
KOHyca (mapajuleJJbHOe OCHOBAaHHWIO M MPOXOISIIee Yepe3 BEpIUIMHY), CEUYCHHS
LWINHAPA (TapayiebHO W INEPIEHAUKYJSIPHO OCH), CedeHMsX miapa. Pa3Béprka
WINHPA U KOHYyCa
CamocrositenbHass padora: Lumunnap, konyc. HaxoxxneHue rmiomanu MOTHOW U 2
OOKOBOH MOBEPXHOCTH LMJIMHAPA
CamocrostenbHasi padora: Cdepa m map. HaxoxneHwe mIomand MOTHOW W 2
OOKOBOH MOBEPXHOCTH KOHYCA M IIapa
Tema 6.4 O6bembl u miomanu | Cogep:kanue 2
MTOBEPXHOCTEN TeN 46. O0beM mpsiMoyrospHOro mapauienenumnena. O0bem kKyba. OObeMbl TpsMON 2
npu3Mbl U nuuHApa. O0beMbl nupaMuapl ¥ KoHyca. O6bpeM mapa
Tema 6.5 [Ipumepsr cummerpuii B | Coaep:kaHue 4
npoecenn CamocTtosTenbHasi padota: [loHsTHE O CHMMETPHH B MPOCTPAHCTBE (LEHTpaIbHAs, 2
oceBas, 3epkaibHast). O000IIeHNE MPEICTABICHUI O MPaBUIBHBIX MHOTOTPAHHUKAX
(Tetpasp, Ky0, OKTadp, TOAEKAIIP, UKOCAIP).
CamocrositesqbHas padora: Ilonstue o cumMerpuu B npocTtpaHcTBe. O6o0ieHue 2
HNPEACTABICHUA O TIPABWIBHBIX MHOTOrpaHHukax. IIpumepsl cummerpuii B
npodeccuun
Tema 6.6 Pemenue 3agau. | Cogep:kaHue 8
MHororpaHHiKH ¥ Teja BPALICHHS | CamMocTosTeabHAas pa6oTa: OGBEMBI 1 IIIOMIAIN TTOBEPXHOCTH MHOTOIPAHHHKOB 2
47. IlpakTtudeckoe 3anatue Ne24: [lmomans MOBEPXHOCTH MHOTOTPAHHUKOB. 2
BrIunciieHre 351ieMeHTOB IPOCTPAHCTBEHHBIX (DUTYD
CamocrositesibHasi pafora: CeueHne KoHyca (TMapajulelbHOE OCHOBAaHHIO | 2
POXOJIsIIee Yepe3 BEPUIMHY), KOHUUECKHE CeUEHHS
48.IlpakTtuueckoe 3anatue Ne25: OObeMbl W IUIOMIAAM  TOBEPXHOCTH 2
MHOTOI'PaHHUKOB U TeJl BpallleHHs
Pasnes 7. DneMeHTHI TeOPpUM BePOSITHOCTEH M MaTeMATHYECKOM CTATHCTHKHA 26/2

31



Tema 7.1 CoObiTue, BeposTHOCTh | Coaep:kaHue 6
coOpITHs. CIOKEHHE M YMHOXKCHHE | CamocTosiTe/IbHASL pa6ora: CoBMECTHbIE U HECOBMECTHBIE COOBITHS. TeopeMsl O 2
BEPOATHOCTEH BEPOSTHOCTU CYMMbI COOBITHH. Y CIIOBHAsI BEPOSTHOCTb.
CamocrosiTesibHasi padora: 3aBuCHMbIE M He3aBHCHMBIE cOObITHS. Teopembl 0 2 OK 02, OK 03, OK
BEPOSITHOCTHU MPOU3BEACHUS COOBITUI 05
49. CoBMeCTHbIE W HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI 2
coObITHii. TeopeMbl 0 BEpOSTHOCTH NPOU3BEICHHS COOBITHH
Tema 7.2 BepostHocte B | Conep:kanue 6
PO ECCHOHATTFHBIX 3a1adax CamocrosiTeibHast padora: OTHOCHUTEIbHAS dYacToTa COOBITHS, CBOWCTBO €€ 2
YCTONYUBOCTH.
CamocrosiTenbHas padora: CTaTucTUUECKOE OMpeesicHre BeposTHOCTH. OIleHKa 2
BEPOATHOCTH COOBITHS
CamocrositenbHasi padora: OTHOCHTENbHAs 4YacToTa COOBITHS, CBOWCTBO €€ 2
ycroiunBocTh. OlleHKa BEPOSTHOCTH COOBITHS
Tema 7.3 [duckpernas ciyuaiiHas | Copep:xxanue 4 OK 02, OK 03, OK
BEITMIHHA, 3aKOH €¢ | CamocrosiTeabHasA padoTa: Bunel ciyuaiineix BennuuH. OnpenenaeHue TUCKPEeTHOM 2 05
pacnipeacIeHu CIIy4aifHOM BEJTHMYHHBI.
CamocrosiTeibHasi padoTa: 3aKOH pachpefeNieHus] TUCKPETHOH CIydYailHOH 2
BeMM4MHBL. Ee uncnoBble XapaKTepUCTUKU
Tema 7.4 Bamaun matemaruueckoii | Comep:kaHue 4
CTaTUCTHUKU. CamocrositesqibHasi padora: [lepBuuHas o00pabOTKa CTAaTHCTHYECKHX JIAHHBIX. 2
YucsoBble XapakTepUCTHKH (cpeaHee apuMETHIECKOe, MEIMaHa).
50. YwucnoBble xapakTepucTUKH (cpeqHee apupMeTHYecKoe, MeauaHa, pa3Mmax, 2
nuctiepeusi). Pabora ¢ tabnuniamu, rpadgukaMu, quarpaMmmMaMu
Tema 7.5 DOmnementsl Teopuu | Comepxanue 6 OK 02, OK 03, OK
BEPOSATHOCTE M MaTreMaTHdeckodl | CamocTosiTelbHasi pa6ora: JluckpeTHass chy4aiiHas BeJWYHMHA, 3aKOH €€ 2 05
CTaTUCTHUKH pacnpeneneHus. 3a1a4l MaTeMaTHIeCKOM CTAaTUCTHKH.
CamocrosiTesqibHasi padoTa: Buabl coObITHIA, BEpOATHOCTh COObITHH. CloKeHue U 2
YMHO>KEHHE BEPOSITHOCTEM.
51.IIpakTuyeckoe 3ansitme Ne26: JluckpeTHas ciydaiiHas BeTMYMHA, 3aKOH €€ 2
pacnpeneneHus. 3a1a4l MaTeMaTHIeCKOI CTAaTUCTHKH.
Bcero: 232
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3. YCJIOBUSA PEAJIMZALIMU JTUCHUTTJIMHBI
3.1. Jlns peanmuzanuy TPOrpaMMbl JTUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI
CJIEIyIOIINE CIIEIUAIbHbIC TOMEIICHUS:
Kabuner, ocHameHHbIH B COOTBETCTBHH C 1. 6.1.2.1 00pa3oBaTeIbHOM MPOTrpamMMBbI IO
crenransHocTH 36.02.01 Berepunapusi.

3.2. UnpopMmannoHHOe obecnedeHne peajn3alui NPorpaMMbl

Jlnst peanuzanu porpaMmbl  OMOIMOTeUHbIH (OHJ 00pa3oBaTENbHON OpraHU3aAIuN
YKOMIUIEKTOBaH MEYaTHBIMU W/WJIA 3JIEKTPOHHBIMH 00pa30BaTebHBIMA U WH()OPMAIIMOHHBIMU
pecypcamu, U1l o0ecriedeHus 00pa3oBaTeIbHOTO MpoIlecca.

3.2.1. OcHOBHBIE TeYATHLIE U3AaHUA
IleyaTHBIX M30aHUN HET

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3aAHUS
1. Maremaruka: anrebpa ¥ Havaja MaTeMaTHYECKOrO aHajau3a, reoMeTpus. Anredpa U Havaia

MaTemarnyeckoro ananusa 10-11 kmaccsl (6a30BbIi U yrayOneHHbIN ypoBHH) : yueOnuk / L. A.
Amumos, 0. M. Komsrun, M. B. Tkauésa [u ap.]. — 1l-e wu3a., crep. — Mocksa :
[Tpoceemenue, 2023. — 463, [1] c. : w1 - ISBN 978-5-09-107210-5. - TekcT : 3MeKTPOHHBIMH. -
URL.: https://znanium.com/catalog/product/2089825 . — Pesxum gocTyma: mo mojamnucke.

2. NanasiH, A. A. Maremaruka : yaeOHuk / A. A. Jlanasa. — 3-e u3j., ucnp. u gomn. — MockBa :
NHOPA-M, 2024. — 544 c¢. — (Cpennee npodeccuonansHoe oopazopanue). - ISBN 978-5-16-
012592-3. - Tekcr : asnmextponnsii. - URL: https://znanium.ru/catalog/product/2132236 . —
PexxuMm poctyna: mo nojamucke.

3.2.3. JlonmoiHUTEAbHbIE HCTOYHUKH

1. Bepnep, A. JI. Marematuka: Anrebpa ¥ Hayaja MaTeMaTH4YeCKOro aHanu3za, reomerpus 10
kiacc (6a3oBblii ypoens) / A. JI. Bepuep, A. II. Kapn. - 4-e uzn. - Mocksa : IIpocBemienue,
2022. - 368 c. - ISBN 978-5-09-101567-6. - Tekcr : onextpoHHsii. - URL:
https://znanium.com/catalog/product/2090519. — Pesxxum gocTyma: mo moImucKe.

2. Bepuep, A. JI. MaTtemaTtuka: Anrebpa M Hadajga MaTeMaTHUUeCKOro aHaimu3a, reomerpus 11
kiacc (0azoBbiil yposens) / A. JI. Bepuep, A. II. Kapm. - 4-e u3n. - Mocksa : Ilpocsemienue,
2022. - 240 c. - ISBN 978-5-09-101568-3. - Tekcr : omekrponHsii. - URL:
https://znanium.com/catalog/product/2090520. — Pexxum ocTyma: mo moJImicKe.

3. Komsrun, FO. M. Marematuka: anredbpa ¥ Hayaja MaTeMaTHUYeCKOro aHaliu3a, reOMETpHs.
Anrebpa u Hauana mareMatudeckoro ananmusa 11 kmacc (0a30BbIi U yriTyOJN€HHBINH YPOBEHB) /
10. M. Komsirun, M. @. TkaueBa, H. E. ®enoposa. - 10-e u3z. - Mocksa : [Ipocsemenue, 2022. -
38 c¢. - ISBN 978-5-09-101570-6. - Teker : omektponHsii. - URL:
https://znanium.com/catalog/product/2090524 . — Pexxum gocTyrma: 1o MOITHCKE

4. Konsarun, FO. M. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIM3a, T€OMETpPHUS.
Anrebpa u Hadanma Maremarudeckoro aHanu3a 10 kimacc (6a30BbIA M YITYOJICHHBIM YPOBEHB) :
y4eOHHMK a1 00meoOpa3oBaTenbHbIx opranusanuii / FO. M. Konsarun, M. B. TkaueBa, H. E.
®denoposa. - 10-¢ m3a. - Mocksa : [IpocBemenue, 2022. - 384 c. - ISBN 978-5-09-101569-0. -
Tekct : anmekrponnsii. - URL: https://znanium.com/catalog/product/2090522 . — Pexum
JOCTyTA: 1O TMOJIMHUCKE.

5. FOxno, H. C. Marematuxka : yue6Huk / H.C. FOxno. — Mocksa : UHOPA-M, 2023. — 204 c.
— (Cpennee mpodeccronansHoe obpazoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-
014744-4. - Tekcr : snektponnsii. - URL: https://znanium.com/catalog/product/1906092. —
Pexxum goctymna: mo noamucke.
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6. bapnymkun, B. B. Marematuka. DeMEeHTHI BBICIIEH MATEMATHUKH : YI€OHUK : B 2 TOMax. Tom
1 / B. B. bapnymkun, A. A. TlpokodpsreB. — Mocksa : KYPC : UHOPA-M, 2021. — 304 c. —
(Cpennee mpodeccuonaibHoe obOpaszoBanue). - ISBN  978-5-906923-05-9. - Tekcr
snekrponnsii. - URL: https://znanium.com/catalog/product/1235904. — Pexxum mocryma: 1o
TIOJIIIHCKE.

7. bapnymikun, B. B. Maremaruka. DiieMeHTHI BBICIIICH MaTeMaTHKHY : YIeOHHK : B 2 ToMax. Tom
2 / B.B. bapaymkun, A.A. IIpokopreB. — Mocksa : KYPC : UHOPA-M, 2022. — 368 c. —
(Cpennee mnpodeccuoHanpbHoe oOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr
anekTponHbiii. - URL: https://znanium.com/catalog/product/1817031. — Pexxum npocrtyma: 1o
MOJIITUCKE.

8. Kaasuk, 0. fI. Matemaruueckuii cioBaps / Kaasuxk 0. S. - Mocksa : DUSMATIIUT, 2007. -
336 c. - ISBN 978-5-9221-0847-8. - Tekcr : anekrponnsiii / ObBC "Koncynbrant cryaeHTa :
[caitir]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108478.html. - Pexum
JOCTYTIA : IO TMOATHCKE.

9. MaremaTnka B IIKOJE : HAYYHO-TEOPETHUYECKHMH M METOIWYECKHH XKypHai. - MockBa :
[lIxonpHas mpecca, 1924. - Beixomgutr 10 pa3 B roxm. — ISSN 0130-9358. — Tekcr :
HEIIOCPEICTBEHHBIMN.

10. Cospemennbie  mpodeccuoHanbHble  0a3pl  ganHeix  (MOC  OMI'AY-Moodle)
https://do.omgau.ru/.

11. DnexTpoHHO-0MOIMOTEYHAs cucTeMa «Znanium.comy http://znanium.com/

12. DnexkTpoHHO-OMONMHMOTEUHas cucTemMa u3aarenbcTa «Jlanby https://e.lanbook.com/
13. DnexrpoHHo-61OIMOTEYHAst cucTeMa «KoHCyabTaHT cTyneHTa» http:// www.studentlibrary.ru
14. CnpaBounas npaBoBas cucrema KoncynpTant [Ttoc http://www.consultant.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JUCIIUITJIMHbI

Pe3yabTaThl 00yueHHs

Kputepun onenku

MeToabl OLIeHKH

Oo01mme

-B wacti TpymoBOro BOCIIUTAHUS: - TOTOBHOCTh K TPYIYy, OCO3HAHHUE
IIEHHOCTH MacTePCTBa, TPYI0IIO0UE;

- TOTOBHOCTh K aKTHBHOHW JESITCIbHOCTH TEXHOJOTUYCCKOH U
COLIMAJbHOM  HAMpaBICHHOCTH, CIOCOOHOCTh  HHHMIIMHPOBATH,
TJIAHUPOBATh U CAMOCTOSTEIILHO BBITIOIHSATh TAKYIO JACITCIHHOCTH;

- UHTEPEC K Pa3IuYHbIM chepaM MpodeCCUOHAIBHON NesSTeILHOCTH,
OBnajicHue  yYHUBEPCAIGHBIMH  y4eOHBIMU  TTO3HABATEIHLHBIMU
JIEUCTBUSAMU:

a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

- caMOCTOATENLHO (HOPMYIHPOBATh M aKTyaJH3HPOBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECCTBCHHBIH TNPU3HAK WJIX OCHOBAaHHUS JIJIS
CPaBHEHUS, KTacCU(UKAIUU 1 0000IICHMS;

-OTIPE/ICISITh el eATSIBHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH
HX JOCTHKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH M HPOTHBOPEUHUS B PacCMaTPUBAEMBIX
SIBIICHUSX

- BHOCHTb KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHUEC
PE3YJILTATOB 1ENSIM, OIICHUBATH PUCKHU TIOCIICICTBUHN NEATSILHOCTH;
-pa3BHBaTh KPEATHMBHOE MBIIUICHUE IPU PEIICHUM JKU3HEHHBIX
mpobieM

0) 0a30BbIE HCCIICIOBATEILCKUC ACUCTBU:

-BJIaJICTh HABBIKAMH Y4eOHO-HCCIICJIOBATEIBCKOW M  IPOCKTHOMN
JIeSITENIbHOCTH, HABBIKAMH Pa3peIieHus! MpooIeM;

-BBISIBJIATh TPUYHUHHO-CIICJICTBCHHBIC CBS3M W  aKTyalM3HPOBATh
3ajJlauy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS, HAXOJAUTh apPTyMEHTHI JIJIS
JIOKA3aTeNIbCTBA CBOWX YTBEPXKACHWH, 3aJaBaTh MapaMeTphl U
KPUTEPHU PEIICHHUSI;

-aHaJIM3UPOBaTh MOJYUYCHHBIC B XOJI¢ PEIICHHUS 3a]a4d Pe3yJIbTaThl,
KPUTHYECKH OIEHUBaTh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHCHHUE B HOBBIX YCIIOBHSIX;

- yMeTh MEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO U IMPAKTHUECKYIO
00J1aCTH JKM3HEAEITENLHOCTH,

-yMeTh MHTETPUPOBATh 3HAHHS U3 Pa3HBIX MPEIMETHBIX 00JacTeil;
-BBIJIBUTAaTh HOBBIC HJICH, IpeajiaraTh OPUTHHAIBHBIE TOIXOABI U
pEIIeHUsT U CIIOCOOHOCTh MX HCIIOJIb30BaHUS B I103HABATEILHOU U
COILMAIbHON MPAKTHKE

B o6nacTy leHHOCTH HAYYHOTO TO3HAHUSI:

-c(hOpMHUPOBAHHOCTH MHPOBO33pEHMSI, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKM W  OOIICCTBEHHOH
MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJBTYp, CIOCOOCTBYOIIETO
OCO3HAHUIO CBOET'O MECTA B TIOJIUKYIHETYPHOM MUPE;
-COBEPILICHCTBOBAHNE S3bIKOBOH M YHTATEIbCKOM KYJIBTYphl Kak
CPEICTBA B3aUMOJICHCTBHS MEX Ty JIIOAbMH U IO3HAHUS MUPA;
-OCO3HaHME I[IEHHOCTH HAy4YHOW JIEATENILHOCTH, TOTOBHOCTh
OCYIIECTBJISATh TPOCKTHYIO U HCCIICI0BATEIbCKYIO JACSATEIbHOCTh
HMHAMBHUIYaJbHO U B TPYIIIIE.
OBnaneHue  yHUBEpPCaIbHBIMU
JCUCTBUSMM:

B) pabota ¢ nHpopManuei:
-BJIaJICTh HABHIKAMHU TMOJNydyeHUS WH(OpPMAIMU W3 HCTOYHUKOB
pPa3HBIX THUIOB, CAMOCTOSTEILHO OCYIISCTBIATH TOWCK, aHAIU3,

y‘l€6HLIMI/I IIO3HABaATCIbHBIMHU

OneHka «OTJIHYHO». 3a
rrybokoe W TIOJTHOE
OBJIaJICHHE

coJlepKaHueM y4eOHOTO
Marepuana, B KOTOPOM

00yJaroIuics
OpUCHTHPYETCH,
MOHSTUHHBIM
anmnapaToM,
AKIICHTOJIOTHYECKUM U
ophoaruecKumM
MUHUMYMaMH, 3a
YMCHHE HaxOJIuTh U
UCIIOJIb30BaTh
rH(OpPMAIIHIO.

Orenka «XOpOLIO».
Ecnu oOyJaromnuics
IIOJTHO OCBOWJI YIEOHBIN
Matepua, BIIa/IeeT
TTOHSITUUHBIM
anmapaToM,
AKIIEHTOJIOTHYECKAM |
op(ho3MUYECKUM
MUHUMYMaMH,
OpUEHTHPYETCS B
U3yUYEHHOM MarepHalie,
rpaMOTHO n3jiaraer
OTBET, HO B ero Qopme
AMEIOTCS  OT/AETbHBIE
HETOYHOCTH.

OueHka

«Y/I0BJIETBOPHUTEJIHLHOY
Ecnu  oOyvaromuiics
OoOHapyXHBACT 3HAHUS U
MOHUMAaHHE
TTOJIOKEHHOTO y4eOHOTO
MaTepuana,
MOHATHIHOTO armapara,
AKIIEHTOJIOTHYECKOTO |
op(hO3MUYECKOTO
MHHHMYMOB, HO
M3JIaraeT WX HEMOIHO,
HETIOCJIEI0BATEIbHO,
JIOITyCKAaeT HETOYHOCTU
B oTpeeTICHUH
MOHSTUH, HE  YyMeeT
JI0Ka3aTeNbHO
000CHOBATh
CYXIEHHUSL.
Ornenka
«HEY/I0BJIETBOPUTEJILH
o». Ecniu obyuarommuiics
AMeeT  pa3po3HECHHBIE,

CBOH

- YCTHBIE U
MTHChMEHHBIC
OIPOCHI Ha
TEOPETHUUECKUX U
MPaKTHYECKUX
3aHSITHAX,

- MPaKTUYECK
W€ 3aHATHI;

— B3aMMHBIN
KOHTPOJIIb npu
pabote B mapax u
MaJIbIMU
rpyImamMu;

- MaTeMaTH4e
CKUH OUKTAHT;

- IO 3aBEPILICHUIO
Kypca
MPOBOJIUTCS
auddepenunpon
AaHHBIH 3a4eT B
paMKax
MIPOMEKYTOYHOM
aTTecTalff
CTyJICHTOB
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CUCTEMAaTH3aIUI0 U UHTEPIPETAINIO HHPOPMAIINY PA3IUIHBIX BHIIOB
1 (HopM TIpeaCTaBICHIS;

-CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (opMaTax C YYETOM Ha3HAUYCHUS
nH(GOPMAITUH U 1ICJICBOM ayJAUTOPUH, BRIOUpAst ONTHMATILHYIO GopMy
MPEJCTABICHUS U BU3yaTH3alllH;

-OIICHUBATh  JIOCTOBEPHOCTh, JICTHTUMHOCTh HWH(OpMAINH, e€¢
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THYCCKUM HOPMaM;
-HCII0JIB30BaTh CPECTBA MH()OPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PENICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3aIMOHHBIX 33J1a4 C COOIOACHUEM TpeOOBaHUI SPrOHOMUKH,
TEXHHUKHU 0€30MAaCHOCTH, THTUCHBI, PECypCcoCcOepeKeHMs], IPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€30TTaCHOCTH;

-BIIaJICTh HABBIKAMU PpACIIO3HABAHWS M 3alllUTHl WH(pOpMAaIuy,
MHGOPMAIMOHHOM 0€30MMaCHOCTH JIMYHOCTH

B ob6nacT 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

- chOopMHUPOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
TIOBEJICHUS;

-CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W NPUHUMATh OCO3HAHHBIC
peUICHUs, OPUEHTHUPYSICh HA MOPAJIbHO- HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

-0CO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOSHHE YCTOWYHBOTO OYAyILETro;
-OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJIUTENSIM W (WIH) APYTHUM
YJIEHAM CEMbH, CO3[JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHSATHUS
LIECHHOCTEN CEMEWHOW MKU3HU B COOTBETCTBUM C TpaguLUAMHU
HaponoB Poccuu;

OBnazeHNe YHUBEPCATbHBIMU PETYISITUBHBIMU JEHCTBUSMH:

a) caMOOpraHu3aIIHs:

-CaMOCTOSITEIFHO OCYIIECTBIATH TIO3HABATEIBHYIO JESTEIHHOCTD,
BEISBIISITH MPOOJIEMBI, CTaBUTh W (HOPMYIHUPOBAaThH COOCTBEHHBIE
3aj1aun B 00pa3oBaTeIbHON NeATENHHOCTH U )KU3HEHHBIX CUTYAIHIX;
-CaMOCTOSITEJIBHO COCTAaBJISATh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
MMEIONINXCS  pPeCcypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
MpeANOYTEHU;

-J1aBaTh OIEHKY HOBBIM CUTYAITUsIM;

crocoOCcTBOBaTh  ()OPMUPOBAHUID M TPOSBICHUIO  IHPOKOH
SPYAHIIMN B PA3HBIX OOJACTSIX 3HAHWH, MOCTOSIHHO TOBBIIIATH CBOM
00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIB:

WCIIONIb30BaTh MPUEMBl Pe(IEKCUH ISl OIEHKH CHTYyallld, BhIOOpa
BEPHOTO PEILCHUS;

-yMeTh OIIEHWBATh PUCKH M CBOCBPEMEHHO NMPUHUMATEH PEIICHHS TI0
WX CHIDKCHHIO;

B) SMOIIMOHATILHBIN
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEW MOTHBALIMM, BKIHOYAKOUIEH CTPEMIIEHUE K JOCTHKEHUIO
LETU U YCIEeXy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE IE€HCTBOBATD,
HCXO[IA U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIICH CHOCOOHOCTh TMOHMMATh 3MOIMOHATHHOE
COCTOSIHME  JpPYIHX, YYUTBIBATH €ro IMpU  OCYIIECTBICHUU
KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBHUIO U COIIEPEIKUBAHUIO;
COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPaMBATh
OTHOIIIEHUS C APYTHUMH JIOABMH, 3a00THTHCS, TPOSBIATE UHTEPEC U
pa3penath KOH(QIUKTHI

HHTCIICKT, npennonaralomuﬁ

-T'OTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOOIIPCACIICHUIO,

-OBJIaJACHUEC HaBbIKaMH qu6HO-HCCHCHOB&TCHLCKOﬁ, HpOGKTHOfI n
COLII/IaHLHOﬁ JCATCIIBHOCTH,

CaMOCTOATCIBHOCTHU u

0OeCCHCTEMHBIC 3HAHUS,
HE yMEeT BBIIENAThH
TJIaBHOE u
BTOPOCTENEHHOE,
JOMyCKaeT OIINOKH B
ONpeAeICHUU TOHATHH,
HUCKAXKACT WX CMBICI,
0ecIopsI09HO u
HEYBEPEHHO  W3Jaraer
MaTtepua.
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OBnazeHue yHUBEpCaIbHBIMA KOMMYHUKATHBHBIMU ACHCTBHAMU:

0) coBMeCTHas IeATEIHHOCTD:

-MOHMMaTh W  UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOH W
WHIWBUAYaTbHON paboThl;

-IPUHAMATh eI COBMECTHOH IESTENbHOCTH, OPraHH30BBIBATH U
KOOPJMHUPOBATh JEHCTBHSA IO €€ JTOCTHKCHHUIO: COCTABIIATH IUIaH
JNCWCTBUM, paclpelensTb pOJM C Y4YeTOM MHEHHHA YYaCTHUKOB
00CYKIIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

-KOOPJMHUPOBATh W BBHINOJIHATE pabOTy B YCIOBHSX pEajbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
-OCYIICCTBIISAITh ~ MO3UTHBHOE  CTPAaTETHUECKOE  TIOBEACHUE B
Pa3MMYHBIX CHTYalUsAX, MPOSBISATH TBOPYECTBO M BOOOpaKEHME,
OBITh HHUIINATUBHBIM.

OBnazeHne yHUBEPCaIbHBIMU PETYISTHBHBIMU ACHCTBUSMU:

T') IpUHATHE Ce0s U IPYTHX JIFOJIEH:

-IPUHAMATh MOTHUBBI M apryMEHTHl IPYTHX JIOJACH NpU aHaIn3e
pe3yAbTAaTOB ACATEILHOCTH;

-IPU3HABATh CBOE MIPABO U MPABO APYTHX JIIOACH Ha OIHOKY;
pa3BHBaTh CIIOCOOHOCTH IIOHUMAaTh MHpP C TIO3HLIUH JAPYTrOro
4eJoBeKa

B 001acTH 3CTETHYECKOTO BOCITUTAHHS

-3CTETUYECKOEC OTHOIICHWE K MHUpY, BKIIOYas O3CTETHKY ObITa,
HAYYHOTO W TEXHUYECKOrO TBOPYECTBA, CIOPTa, Tpyda |
0OIIEeCTBEHHBIX OTHOIICHHIA;

'CHOCO6HOCTB BOCIIpUHUMATDH pa3iin4yHbIC BHUJbI HCKYCCTBA,
TPaJUIIMd M TBOPYECTBO CBOCTO U JPYTUX HAPOJOB, OIIYIIATh
SMOIHOHAIBLHOE BO3ICHCTBHE HCKYCCTRA,

'Y6e)KjleHHOCTB B 3HAYUMOCTU JIAd JIMYHOCTU U O6IHCCTBa
OTEYECTBEHHOTO M MHUPOBOTO HCKYCCTBA, STHHYECKUX KYJIbTYPHBIX
TPaJUIMN U HAPOTHOTO TBOPYECTBA;

-TOTOBHOCTH K CaMOBBIPAXCHUIO B PAa3HBIX BHJAAX HUCKYCCTBA,
CTpEMIICHHE TIPOSIBIISTH Ka4eCTBA TBOPUCCKOM JTIMIHOCTH;

ORJajsicHUE YHUBEPCATIbHBIMA KOMMYHHUKATHBHBIMU JACHCTBHIMHU:

a) obmIeHwHe:

-OCyHICCTBJIATE KOMMYHHKAIIUN BO BCEX C(i)ean KHU3HU,
-pacro3HaBaTh HeBepOAJbHBIE CPEACTBA OOINCHHS, MOHUMATh
3HAYCHUEC COUMAIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKA
KOH(IMKTHBIX CHTYallUi U CMATYATh KOH(IUKTHI;

-pa3sBepHYTO M JIOTMYHO W3JaraTh CBOK TOYKY 3pEHHUS C
HCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

-OCO3HaHHE 00yJaroIUMHuCS poccuiickoit rPaKIAHCKOM
HJIEHTUYHOCTH;

-IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH MO3ULMH JTUYHOCTU HA
OCHOBE [JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTENW HapoaoB Poccuiickoit
®depepanuv, UCTOPUICCKUX W HAMMMOHATHHO-KYIBTYPHBIX TPaIUIIHAH,
(bopMUpOBaHUE  CHUCTEMBl  3HAYUMBIX  IICHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aHTUKOPPYIIMOHHOIO MHUPOBO33PEHMUS, ITPABOCO3HAHMSI,
9KOJIOTMYECKOW KYJIBTYPBI, CIIOCOOHOCTH CTaBUTH IICJIM U CTPOUTH
’KM3HEHHBIE IIaHbI;

B uacTtu rpaxaaHcKoro BOCIUTAHHUS:

-OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBa)KEHHE 3aKOHA W MTPaBOTIOPSIKA;

-IPUHATHE TPAIUIMOHHBIX HAIIMOHAIBHBIX, OOIIEYECIIOBEUYCCKUX
TYMAaHUCTUYECKHUX U JEMOKPATUYECKUX [ICHHOCTEH;

-TOTOBHOCTh MIPOTUBOCTOSTH HJIE0JIOTHH IKCTPEMHU3MA,
Hal[MOHaNM3Ma, KCeHO()OOWU, ITUCKPUMHHAIUM TIO0 COIHATEHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM MPU3HAKAM;
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-TOTOBHOCTh BECTH COBMECTHYIO JESATENBHOCTh B HHTEpEcax
IPaXJAHCKOTO O0IEeCTBa, Y4YacTBOBATH B CAaMOYIPABICHUH B
0011e00pa3oBaTeNbHON  OpraHu3alud W JETCKO-IOHOLIECKHX
OpraHH3aLHUAX;

-yMEHUE B3aUMOJCHWCTBOBAaTh C COLMUAJIBHBIMM HMHCTUTYTaMH B
COOTBETCTBMU C UX QYHKLUUIMH U Ha3HAUCHUEM;

-TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN AESTEIbHOCTH;
[TaTproTHueckoro BOCIIUTaHUA:

c(hOpMHPOBAHHOCTh POCCUUCKOW TpakIaHCKOW HIESHTHIHOCTH,
MaTpuoTH3Ma,  YBaXEHHA K  CBOEMy  Hapoay,  4yBCTBa
OTBETCTBEHHOCTU niepes PonnHOM, roplocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOMl s3BIK W KynbTypy, MNOpPOLUIOE H HACTOSILIEE
MHOT'OHAaIIMOHAJIBHOr0 Hapona Poccuu;

-IICHHOCTHOE  OTHOIIEHHWE K TOCYAAapCTBEHHBIM  CHMBOJIaM,
HUCTOPHUYECKOMY U MIPUPOJHOMY HACJIECIUIO, TAMSITHUKAM, TPAJULUIM
HaponoB Poccuu, noctmxenusim Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYAE;

-unieliHas  YOKICHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3alllUTe

OteyecTBa, OTBETCTBEHHOCTh 3a €ro Cynp0y; OCBOCHHBIC
O0yJaroIMMHCS MEXIPEIMETHbIE TOHSATHA W  YHHBEpCaJbHBIC
yueOHbIC JIeHACTBUA (perynsTuBHbIE, II03HABATEIIbLHBIE,
KOMMYHHKaTHUBHBIE);

-CMOCOOHOCTh UX HCIOJNB30BaHUS B MO3HABATENBHON U COLUATBHOM
IMPAKTHUKE, TOTOBHOCTH K CaMOCTOATCIbHOMY INJIAHUPOBAHUIO H
OCYILECTBICHHIO YueOHOH NesTeIbHOCTH, OpraHMU3aluH yueOHOro
COTpyIHHMYECTBA  C  MEJarOTMYECKUMH  pabOTHUKAMH |
CBEpCTHUKaMM, K Y4YaCTUIO B IIOCTPOCHUU I/IH,Z[I/IBI/II[YEU'IBHOﬁ
00pa3oBaTeIbHON TPACKTOPHU

-HE MPUHKUMATD JCHCTBHSI, IPUHOCSIINE BPE OKPYIKAOIIICH cpeie;
-yM€Th  MPOTHO3UPOBATh  HEOIArOMPHSATHBIE  HKOJIOTHUCCKHE
[IOCJIEICTBUS IPEAIIPUHUMAEMBIX IEHCTBHIA, IPEIOTBPAILATD UX;
-pPaCIIUPHUTD OIBIT JESITEIBHOCTH YKOJIOTHUCCKOM HAITPABICHHOCTH;
-pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI C YYETOM aHaImu3a
HMMEIOIIUXCS MATEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
-OCYIIIECTBIIATL IIEJIEHANPABICHHBIN IMOWCK TEPEHOCA CPEACTB |
CIoco00B JIEHCTBUSI B IPOPECCHOHATIBHYIO CPEILY;

-yMeTh MEPEHOCHTh 3HAHUS B IMO3HABATEILHYIO M TPAKTHYECKYIO
00J1aCTH KM3HEAEITEILHOCTH,

-Mpejyiarath HOBBIE MPOCKTHI, OIIEHUBATH M/ICH C TO3MIIUH HOBHU3HBI,
OPUTHHATBHOCTH, MPAKTHICCKON 3HAYMMOCTH;

-1aBaTb OIICHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPCKTUBBI B
ACATCIIBHOCTL, OHCHNBATH COOTBETCTBUE PE3YJILTATOB LCIIAM

JAucnunjinHapHbIe

-BIIaJIETh METOJAMU J0KA3aTENbCTB, AIITOPUTMAMU PELIEHUS 33/1a4;
-yMeHHE (OPMYJIUPOBATH OINpPENEICHHUs, aAKCUOMBI W TEOPEMBI,
HPUMEHATh UX, NPOBOAUTH [OKA3aTEJbHBIE PACCYXICHUS B XOJIE
peuieHus 3ajady;

- YMETh ONEPHPOBATH MOHATHAMU: CTETIEHb YHCIIA, JIOTapU(M YHCIa;
YMEHHE BBITIOIHATh BBIYHCICHWE 3HAYCHWH U TpeoOpa3oBaHUA

BBIpQXEHUH CO CTENEHSAMH U Jorapugmamu, NpeoOpa3oBaHUs
IpoOHO-palOHATIBHBIX BBIPAKEHNH;
- YMETh OTIePUPOBAThH MOHSATHSMHU: panroHalbHbIE,

WppalMoHaIbHbIE, MOKa3aTeNbHbIC, CTCIEHHBIE, JOrapu(hMUICCKHE,
TPUTOHOMETPUYECKUE YPABHEHUS ¥ HEPABCHCTBA, UX CHCTEMBI,

- YMETh ONIEPUPOBATH TTOHATHUAMU: (PYHKIHS, HETIpephIBHAS (QDYHKIIHS,
MIPOM3BOAHAS, IEPBOOOPA3HAsI, OTIPEAETICHHBIN HHTETPAT;

-yMETh  HaxOIWTh TNPOW3BOJHBIC  DIEMEHTapHBIX  (QyHKIHH,

OlleHKa «OTJIHYHO». 3a
riy0okoe ¥ TOJIHOE
OBJIAJICHHE
coJiep)KaHueM Y4eOHOTro
Marepuaiga, B KOTOPOM
00yJaroIIiics
OpUEHTHPYETCH,
MOHSTUHHBIM
anmnapaToM,
AKIIEHTOJIOTHYECKUM |
ophoanHuecKuM
MUHUMYMaMH, 3a
YMEHHE HaxXOOUTh U
HCIIOJIb30BaTh
nHPOPMALIHIO.

- TECTUPOBAHHUE;
- pelieHue 3ajay;
- ompoc 1O
VHAWBUTY AJTLHBI
M 3aJIaHHSIM;

- IpPaKTUYECKHE
pabotel (oIeHKa
pe3ynbTaToOB
BBIITOJTHCHUA
MPaKTHYECKUX
pabor)
-IIPOMEKYTOYHAS
aTTecTaIus:
audpdepeHIHPOB
AHHBII 3a4eT
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WCTIONB3YS CIIPaBOYHBIC MaTEPUAIbI;
-HCCIIEZIOBATh B MPOCTEHIIMX cly4yasx (YHKIIMA HA MOHOTOHHOCTB,
HaXOJIUTh HAaNOOJbIINE ¥ HANMEHBIINE 3HAUCHUsI (DYHKIINH;
-CTPOUTh TpaUKH MHOTOWICHOB C HCIOJIb30BAaHHEM armapara
MaTEeMaTHYECKOTO aHAIN3a;

-IPUMEHSTH MPOU3BOIHYIO PH PEIICHHUH 3a]1a4 Ha JIBIDKEHUE;
-pemaTh MPaKTUKO-OPUCHTUPOBAHHBIC 33Ja4d Ha HAWOOJNbIINE U
HaVMEHBIIME 3HAYCHUS, HAa HAXOXKIEHHE IyTH, CKOPOCTH U
YCKOPCHUS;

- yMeThb ONEpHpOBaTh MOHITUSMH: palroHaJbHas (yHKUHS,
nokaszarenbHasi (YHKUUS, CTENeHHas (QYyHKOUs, jJorapudmMuueckas
(GbyHKIMS, TpUroHOMeTpHueckne (QyHKIuu, oOpaTHble (YHKIU,
YMEHUE CTPOUTHh TrpaduKd H3YYCHHBIX (QYHKIHMHA, HUCIOJIL30BATh
rpaduK MPH U3yYEHHH MPOLIECCOB U 3aBUCHMOCTEH, MPH PELICHUU
3a7a4d U3 Jpyrux y4eOHbIX MPEJAMETOB U 3aja4d U3 PEeaTbHOW JKU3HHU;
BBIpaXXaTh (opMyTaMu 3aBUCHMOCTH MEX]Ty BETUIHMHAMU;

Y-MeTh peumiaTtb TCKCTOBBIC 3aJla4M Pa3HbIX TUIIOB (B TOM YHCJIE Ha
MMPOLCHTHI, NO0JIX U YaCTHU, HA ABUKCHUEC, pa60Ty, CTOUMOCTBH TOBapOB
W YCIyT, HaJOTW, 3aJa4yd W3 OO0NAcTH YNPAaBJICHUS JUYHBIMA U
ceMeHHBIMU (UHAHCAMHM); COCTABISATH BBIPAKCHHS, ypaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMBI IO YCIIOBHIO 3a/la4M, HCCIIEI0BATh
MOJMYYCHHOE  peliecHHe W OICHUBATh  MPaBAONOIA0OHOCTH
pe3yIbTATOB;

-yMeThb OIEpUpOBaTh TMOHATHSIMU: CpeAHee apu(METHUECKOE,
MeluaHa, HauOoJblliee W  HaWMEHbIEE 3HAYCHUS, pasMax,
JMCTIEPCHSl, CTAHJAPTHOE OTKIIOHEHUE YHCIIOBOTO HAbopa;

-YMETb U3BJIEKATh, HMHTEPIIPETUPOBATH UHQOpMAIHIO,
MpelCTaBiIeHHYl0 B Tabiumax, Ha JuarpaMmax, rpadukax,
OTPAXKAIOIIYI0O CBOMCTBA pealibHBIX MPOIECCOB U SBJICHUIA,
MPEJICTABISTh MHPOPMAIIHIO C TOMOIIBIO TA0JIUII U TUarpamm;

- Hucciea10BaThb CTaTUCTUYCCKHUEC JaHHBIC, B TOM YHUCJIIC C
MPUMEHEHHEM IpadUUeCKUX METOIOB U 3JICKTPOHHBIX CPE/ICTB;
-yMeTh OIEPUPOBATh MOHATHAMH: CIYYaWHBIA OMBIT M CIIydailHOE
COOBITHE, BEPOSTHOCTH CIy4alfHOTO COOBITHS, YMEHHE BBIYHCISATH
BEPOSITHOCTh C WUCTOJIb30BaHUEM I'padUueCKUX METOJIOB; IPUMEHSATh
(OpMyJIBI CIIOXKEHUS U YMHOXKCHHUSI BEPOSITHOCTEH, KOMOWHATOPHBIC
¢daxTsl ¥ HGOPMYIBI IPH PELICHUH 3a]1a4;

- OIICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; 3HAKOMCTBO CO
ClyJallHBIMA  BEJIMYMHAMH;  yMEHHE  IPHUBOJUTH  MPHUMEPHI
MPOSIBJICHHSI 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSAX

-yMETh ONEpUPOBAaTh MOHATHAMHU: TOUYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, JABYTPAHHBIH YIroJ, CKPELIMBAIOLIMECS MpSAMBIE,
napauiCIbHOCTh W TNEPIICHAUKYIIAPHOCTL IPAMBIX H HHOCKOCTeﬁ,
YroJl MEXAY HPSIMBIMH, YTOJI MEXIAY NPSMON M IUIOCKOCTBIO, YroJl
MEXIY IUIOCKOCTSIMHM, pPacCTOSHHUE OT TOYKH JIO0 IUIOCKOCTH,
pacCTodHUC MCEXAY IMPAMBIMU, PACCTOAHHUE MCEKIAY IUIOCKOCTAMU,
YMEHHUE HCIIONb30BaTh TPH PEIICHWH 33734 H3y4YeHHbIE (aKkTbl H
TEOPEMBbI INTAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA;

-YMETb OII€prUpoOBaTH IOHATHUAMMU. MHOTI'OIrpaHHUK, CEUYCHHUC
MHOTOTPaHHUKA, Ky0, mapaiesienumne1, Ipru3Ma, nupamMmuia, Gurypa
W TIOBEPXHOCTH BpalleHUs, LIIUHIpP, KOHYyC, map, chepa, ceueHus
(Gurypsl BpallleHHs, TUIOCKOCTh, Kacaromascs cdepbl, IHIHHIPA,
KOHyCa, TUIONIa b ITOBEPXHOCTH NHPaMHJBI, MPHU3MbI, KOHYCA,
UWIMHIApA, IUiomanb cdepsl, o0beM Kyba, NPSIMOYTOJILHOTO
napajJieNienuIe/ia, TUpaMuibpl, TPU3MbI, HIVH]pPA, KOHYyca, IIapa;

OreHka «XOpOLIO».
Ecmn oOyJaromuifcs
IIOJIHO OCBOWJI Y4COHBIN

Marepua, BIIaJI€ET
HOHATUHHBIM
anmapaTom,
aKI[EHTOJIOTHYECKUM U
ophoaHUECKUM
MUHUMYMaMH,
OpPUEHTHPYETCS B
W3YYCHHOM MaTepuae,
TPaMOTHO H3J1araeT

OTBET, HO B ero (opme
UMEIOTC  OTJEJIbHBIC
HETOYHOCTH.
OueHka
«Y/10BJIETBOPUTEJIHHOY
Ecnu  oOyvaromuiics
oOHapyXHBaeT 3HAHUS U
ITIOHUMAaHHEC
MOJI0KEHHOTO Y4eOHOTO
MaTepHana,
MOHSATUHHOrO amnmapara,
AKIEHTOJIOTHYECKOTO |
ophoammueckoro
MUHHMYMOB, HO
u3jnaraeT WX HEMoJHO,
HETIOCIIEI0BATENBHO,
JIOMTyCKAaeT HETOYHOCTU
B orpe/ieNieHAN
MOHATHUM, HE  yMeEeT
JI0Ka3aTeNIbHO
000CHOBATh cBOU
CYXKICHUS.
OreHka
«HEY/I0OBJIETBOPHUTEJILH
o». Eciiu oOyuaromuiics
UMeeT  pa3pO3HEHHBIE,
OeccucTeMHbIC 3HAHUS,
HE yYMEeT BBIIENATh
TJIaBHOE u
BTOPOCTENEHHOE,
JIOIyCKAeT OIIUOKH B
ONPEAEIICHUN TOHATHH,
HCKa)XXa€T HUX CMBICII,
OecropsI09HO u
HEYBEPEHHO  W3Jaraer
MaTepua.
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YMEHHE H300pa’kaTb MHOTOTPAaHHUKU M OBEPXHOCTH BpAIICHUS, UX
CeUeHHs OT pPYKH, C IIOMOLIbIO YEPTEXKHBIX HHCTPYMEHTOB H
SNIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMEHUE PACIIO3HABATH MPaBHIbHBIE MHOTOIPAaHHUKHY;
-yMEThb ONEPUPOBATH IOHATUSIMH: JBWXKEHHE B IPOCTPAHCTBE,
nofo0Hble (GUIYypbl B NPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE
Iomaaeld MoBepxHOCTEll W 00BEeMOB TOAOOHBIX (UTYp TpHU
peleHnt 3a/1a4;

-yMETb BBIYMUCIIATH TEOMETPUYECKHE BEIMYUHBI (AJMHA, YIOJI,
IoIaab, o0beM, IUIONMAa]b MOBEPXHOCTH), MCIOIB3YS HU3yUEHHBIC
(OpPMYIBI X METOJIBL;

-yMETb  ONEPUPOBaTh IOHATHSAMHU: HPAMOYTOJbHAas  CHUCTEMa
KOOpAMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTODA,
CKaJIPHOE TPOU3BEACHUE, YroJd MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, NPOMU3BEICHUE BEKTOPA HAa YMCIIO; HAXOIUTh C IOMOIIBIO
W3y4YCHHBIX (OPMYJI KOOPAMHATBHI CEpeluHBbl OTPE3Ka, PACCTOSHHE
MEX]y ABYMsI TOUKaMH;

-yMeTh BBIOMpPATh MOJXOISIINN W3YyYCHHBIH METOA JJISl PELICHUs
3aJayy, paclo3HaBaTh MareMarhiyeckue (akThl U MAaTEMaTHYECKUe
MOJIEJIM B MPHUPOAHBIX M OOIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE;
yMEHUE TPHUBOAWTH TPUMEPHl  MATeMaTHYECKHX  OTKPBITHI
POCCHIICKOI 1 MUPOBOI MAaTEMAaTHYECKON HAYKHU.

- YMETh ONEPUPOBATh HOHATHAMU: ONpPEAEICHUE, aKCHOMa, TEOPEMa,
CIIEJICTBUE, CBOWCTBO, MHPU3HAK, JOKAa3aTebCTBO, PAaBHOCHUJIbHBIC
(hopMyITHpOBKH; YMEHHE (hopmynupoBaTh obpaTHOE u
MIPOTUBONOJIOKHOE  YTBEp)KIACHHE, NPUBOIUTH  NPUMEPHl U
KOHTPIPUMEPBI, HCIIONB30BATh METOJ MAaTeMaTHUYECKOW WHIYKIIWW;
MPOBOJUTH JIOKAa3aTENbHBIE pAacCyKACHUS TpPU pPEIICHHH 3ajad,
OLIEHUBATH JIOTHYECKYIO MPABUIIBHOCTh PacCy>KACHUI;

-yMeTh OIEpUPOBATh TOHSATHAMHU: MHOXECTBO, MOJMHOXKECTBO,
olepaluy HaJl MHOXKECTBaMH; YMEHHUE HCIIONb30BaTh TEOPETHKO-
MHOXXECTBEHHbIM anmapar Uil ONMCaHWs PEajbHBIX IPOLECCOB U
SBICHUH TIPH PELICHWH 3a7ad, B TOM YHCJIE M3 APYTHX Y4eOHBIX
MPEeIMETOB,

-yMeTh OIEpUPOBATh MOHATHIMHU: Tpad, CBA3HBIA Tpad, Aepeso,
LUK, Tpad) Ha IUIOCKOCTH; yMEHHE 3aJaBaTh W OIUCHIBATH Ipadbl
Pa3IMYHBIMU CTIOCOO0AMU; HCIIOIBb30BaTh rpadbl IPU pelICHUH 33134,
-yMeTh  CBOOOJHO  OIEpUPOBATH  TMOHITHUSAMH:  COYETaHMHE,
MEPEeCTaHOBKA, YHCJIO COYETAaHHH, 4YMCIO IIEPECTAaHOBOK; OWHOM
HpioToHa; yMeHHMe TUpPUMEHATH KOMOMHATOpHBIE  (AaKTBI U
paccyKIeHUs IS peLIeHUs 3a/1a4;

-yMETh ONEPUPOBATh NOHATHAMHU: HATYpaIbHOE YHCIIO, LEJI0e YUCIIO,
OCTaTOK 0 MOJYJIIO, PAllHOHATILHOE YMCIIO, HPPALMOHATIBHOE YHUCIIO,
MHOXECTBA HATYPaJbHBIX, [IENbIX, PAIIHOHAIBHBIX, EHCTBUTEIBHBIX
YHCEN, YMEHUE HCIOIB30BATh MPU3HAKU JICTMMOCTH, HAUMEHBIINH
o0IINH enuTeNnh U HauMeHblee o0lIee KpaTHoe, aroput™ EBkinaa
MpU pelleHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IO3UIIMOHHBIMU
CHCTEMaMU CUUCIICHHS,

-yMeTh CBOOOJHO OIEPUPOBATh IOHATHAMH: CTENEHb C LEJIbIM
nokaszareneM, KOpPeHb HaTypaJbHOM  CTENeHHW, CTelNeHb C
palMoHAJbHBIM  TIOKa3aTelieM, CTeNeHb C  JeHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTesIeM, JIOTapu(M YHcia, CHHYC, KOCUHYC H
TaHTEHC MTPOU3BOJILHOTO YHCIIa;

-yMEThb OIEpPUPOBATH IOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHuEe, ypaBHEHHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUI U
HEPaBEHCTB, PaBHOCHILHOCTb YPAaBHEHHH, HEPABEHCTB W CHUCTEM,
paluMoHajbHble, MPPAIMOHAIbHBIE, II0KA3aTeNIbHbIC, CTEIEHHbIE,
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JorapugMUIecKue, TPUTOHOMETPHUYECKHE YPaBHEHHS, HEPAaBEHCTBA
U CHCTEMBI; YMEHHE pElIaTh YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C
MOMOIIBIO PA3NUYHBIX IPUEMOB; pellaTh ypaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C MapaMeTpOM; INPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JUIi pENICHHS MaTeMaTHYeCKuX 3aJad W 3amgad  u3
Pa3IMYHBIX 00JIACTe HAYKU U PeabHON KHU3HH;

-yMeTh CBOOOJHO OIEpUPOBaTh MOHATHAMHU: TpaduKk (QyHKIHH,
obpatHas (GyHKUWS, KOMIO3WIMsS (YHKUWH, JUHEHHass (QyHKOus,
KBaZipaTudHas GYHKIMS, CTETICHHAS (QYHKIUS C IIEJIBIM IT0Ka3aTelieM,
TPUTOHOMETPUYECKUE (QYHKIUH, OOpaTHBIE TPUTOHOMETPHUYECCKHE
(GyHKIMY, TOKa3aTenbHas W JjorapudmMuueckas (yHKUIUH, yMEHHUE
cTpouTh rpaduku (QyHKIUH, BEIIOTHATH MPeoOpa3oBaHus TpaduKoB
(hyHKITHIT;

-YMEHHUE UCTIONB30BaTh rpaduku (yHKUIUH AT U3yUCHHUS TPOLIECCOB
M 3aBUCHMOCTEH TIpH pEUICHHH 3a1ad M3 JPYrHX yd4eOHBIX
MPEZIMETOB U U3 PEasIbHOM )KU3HH;

-BBIpaXaTh POPMYJIaMH 3aBUCIMOCTH MEXKIY BETMUNHAMHU;

-yMeHHE CBOOOIHO OMNEpUPOBATh MOHATHAMHU: YETHOCTh (PYHKIHH,
HEePHONIHOCTD ¢byHKIMN, OTPaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTh ()YHKIWH, 3KCTpeMyM (yHKIMH, HauOombliee |
HaVMEHbIIee 3HaueHWs (YHKIMM Ha TPOMEXKYTKE, YMEHHE
MPOBOJUTH MCCIIEI0BaHNE (QYHKIINY;,

-yMEHHE UCIIONB30BaTh CBOWCTBA U rpaduku GYHKIMN IS PEIICHNS
ypaBHEHHWH, HEPaBEHCTB W 3aJad C IapaMmeTpaMu; W300pa)xkaTh Ha
KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUA ypaBHEHUH,
HEPaBEHCTB M UX CHCTEM;

-yMeTh CBOOOJIHO OIEPUPOBATH MOHSATHSAMHU: TOCIIEIOBATEIBHOCTS,
apudMeTndeckass  MpOrpeccusi, TeoMeTpudeckas  Iporpeccus,
OecKOHEeYHO yOBIBaIoOIasi FeOMETpHYECKas IIPOTPECCHs;

-yMEHHUE 3a]laBaTh MOCIEJ0BATCIBHOCTH, B TOM YHCIIE C MOMOIIBIO
PEKYPPEHTHBIX QOpMYIT;

-yMeTh ONEPUPOBATH IOHSATHUSAMH: HENPEPHIBHOCTh  (YHKIHH,
acUMINTOTHl rpaduka (QyHKIUH, TepBas W BTOpas INPOU3BOIHASL
(YHKIINU, TEOMETPUYECKHH W (QU3MUYECKH CMBICT MPOU3BOJHOH,
nepBooOpasHasi, ONpEAETCHHBIH HHTErpal;, yMEHHE HaXOAHTh
acUMITOTH Tpaduka (YHKIHMU; YMEHHE BBIYUCIATH NPOM3BOIHBIC
CYMMBI, TpPOM3BEJEHHS, 4YaCTHOTO W KOMIIO3UIMK (DYHKIIHH,
HaXOJIUTh YpaBHEHUE KacaTelbHON K rpaduKky QyHKINY;

-yMEHHE WCIIOIb30BaTh MPOU3BOIAHYIO Ul HCCIIETOBAHUS (DYHKIIHA,
JUIs1 HAXOXK/ICHUSI HAWITYYILIero pelieHus B MPUKIIaIHBIX, B TOM YHCIIE
COIMANTIbHO-DKOHOMHUYECKHMX M (U3MYECKUX  3aj]avax,  JuIs
OTIpeaeNICHUs CKOPOCTH M YCKOPEHHMST; HAXOAUTh IJIOMAAN U 00BEMBI
¢uryp ¢ TOMOLIBIO  MHTErpajia; MNPUBOJUTH  MPUMEPHI
MaTeMaTHYECKOT0 MOJICITUPOBAHUS C MMOMOIIBIO A depeHnaTIbHbIX
YpaBHEHUI;

-yMETh  ONEpPUpPOBaTh  MOHATHAMHU:  KOMIUIEKCHOE  YHCJIO,
CONPSDKEHHbIE ~ KOMIUIGKCHBIE — YHWCNIA, MOJYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4uclia, (opMa 3amucd KOMIUIEKCHBIX — YHCEN
(reoMeTpuuecKas, TPUTOHOMETpHYECKas W anreOpanyeckas); yMeTb
NPOM3BOAUTE  apudMeTHyecKHe JEHCTBUS C  KOMIUIEKCHBIMH
YHCIaMHU; TPUBOJIUTH TPUMEPHl HCIOJIB30BAHUS KOMIICKCHBIX
YHCET;

-yMeTh CBOOOJHO OTIEepPUPOBATh MOHATHUSIMH: cpenHee
apudmMeTHIecKoe, MeANaHa, HanOoJbllee U HAUMEHBIICE 3HAUCHMS,
pa3Max, IUCIIepCHs, CTaHAAPTHOE OTKJIOHEHHE ISl ONUCAHUA
YHCJIOBBIX IaHHBIX; YMEHUE HCCIIEAOBATh CTATHCTHUYECKHE JaHHBIE, B
TOM YHCJIC C TIPUMEHEHHEM Tpa(UUeCKUX METOMOB M 3JIEKTPOHHBIX
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CpeAcTB; Tpaduyecku HCCIeIOoBaTh COBMECTHBIC HAONIOJCHUS C
MOMOIIBIO IMarpaMM pacCEeMBaHMs U JIMHEHHOMN perpeccuy;

-yMETh HaxOJUThb BEPOSTHOCTH COOBITUH C UCIOJB30BaHUEM
rpadMuecKuX METO/AOB; MPUMEHATH AJs pelIeHus 3a1ad (Gopmysbl
CIOKEHHS ¥ yMHOXXEHHS BEpPOSTHOCTEH, (QOpPMyIy TIONHOM
BepoATHOCTH, (opmyrny bepHymnn, komOmHaTOopHBIE (aKTBI |
(OpMynbI; OLICHUBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH; yMEHHE
ONIEpUPOBaTh MOHATHSIMU: CIydaiiHas BEJIMYUHA, pacIpeneieHue
BEPOATHOCTEH, MaTeMaTH4eCKoe  OXHUAaHWe, [UCHepChus |
CTaHAAPTHOE OTKJIOHEHHWE CIly4YailHOW BeNWYHMHBL, (YHKIUH
pacmpefieieHiss ¥ TUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeNbHOrO U
HOPMAJIBHOTO pAaCHpeieiCHU; yYMEHUE HCIIONIb30BaTh CBOKCTBA
V3YYEeHHBIX paclpeAeNieHHd s pemeHus 3ajgad; 3HaKOMCTBO C
MOHATHSIMU:  3aKOH  OOJNBIIMX 4YHCEN, METOABl BBIOOPOYHBIX
WCCIIEIOBAHNN; yMEHHE TPUBOAWUTH TPHUMEPHI TPOSBICHUS 3aKOHA
OOJIBIINX YMCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBICHIIX;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSAMHU: TOYKA, TMpsIMasi,
TUIOCKOCTh, ~ MPOCTPAHCTBO,  OTPE30K, JIyd, TIJIOCKHH  yrod,
IBYTPaHHBI  yroJl, TPEXTPaHHBIA  YTOJN, TepeceKaronecs,
napajienbHble ¥ CKPEIIUBAIONIUECsS MpsSIMble, MapauIeIbHOCTh M
NEPNCHAUKYIAPHOCTD MMPpAMBIX u HHOCKOCTCI‘/'I, yroia MCXKOYy
MPSIMBIMHU, YTOII MEXKIYy TMPSAMOM M IUIOCKOCTBIO, YTONl MEXIY
IUIOCKOCTSIMH, YMEHHE UCIOJB30BaTh IPH  PEIICHWH  3aj1a4
HU3YUYCHHBIC (I)aKTBI U TCOPCMbI IUIAHUMETPHUU; YMCHHUEC OLCHHBATDHL
pa3Mepsl OOBEKTOB B OKPYKAOIIEM MHPE;

-yMEHHE OINEepHUpPOBaTh TMOHATHUSAMH: MHOTOTPAHHUK, CEYEHHUE
MHOT'OI'PAaHHMKA, IPAaBWIBHBIA MHOTOTPAaHHUK, INpU3Ma, NUpaMuia,
¢durypa u TOBEpXHOCTh BpallleHWs, LWIMHAP, KOHYC, mmap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEYEHUs KOHyca MW  IWIMHIPA,
napajuleJibHble OCH HMJIM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacatomasicsi chepbl, ITHHIPA, KOHYCA;

--yMEHHE CTPOWUTh CEYCHHE MHOTOTpaHHHWKa, H300pakaTh
MHOTOTPaHHUKH, (PUTYPHI U TTOBEPXHOCTH BpAICHUS, NX CEYCHUs, B
TOM 4YHCJIE C ITOMOMIBIO DJICKTPOHHBIX CPCACTB; YMCHUC INPUMCHATH
CBOKHCTBA T€OMETPUIECKUX (PUTYD, CAMOCTOSTENHHO (HOPMYITHPOBATH
OTIpe/IeTICHHs U3Y9aeMbIX (PUTYpP, BBIIBUTATH THIIOTE3bI O CBOMCTBAX
W TpHU3HAKaxX TIeOMETPUYECKUX (Uryp, OOOCHOBHIBATH  HIIU
OIIPOBEPraTh UX;

-yMEHHE TPOBOAWUTHh KIACCUPUKANMIO (UTYpP 1O Pa3TUIHBIM
MpU3HAKaM, BBITIOJTHSTh HEOO0XOIUMBIE JOTIOJTHUTENILHBIE
MOCTPOCHUS;

YMETh CBOOOAHO ONEPUPOBATH IOHATUSAMH: IUIOMAAb (UTYPHL,
00beM GUrypsl, BEIMUUHA YIIIa, PACCTOSHUE OT TOUYKH JI0 TNIOCKOCTH,
pacCTodHUC MEXKAY IPAMBIMH, PACCTOAHUE MEXKIAY INNIOCKOCTAMU,
mwioniaas cdepbl, IUIOMAAb IMOBEPXHOCTH MHPAMUJIbI, MPU3MBI,
KOHYca, UWIMHIPA, 00BeM KyOa, IPSMOYTOJIEHOTO
napajuieNienuIena, MMpaMuabl, IPU3MBL, [UIHHIpA, KOHyca, IIapa;
YMEHHUE HAaXOJIUTh OTHOIIIEHHE 00BEMOB MOJJOOHBIX (UTYD;

-yMeTb  CBOOOAHO  ONEPUPOBATH  MOHATUSIMH:  JABHIKCHHE,
napajjieNbHbBIi  TepeHoc, CHUMMETpUsi Ha IUIOCKOCTH W B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUe TMOJO0HS, TMOJA00HBIE
(UTypBI; YMEHHE PaCIIO3HABATH PaBHBIC U MOA00HBIE (DUTYPHI, B TOM
Yrcie B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHHE HCIOIb30BATh
reOMEeTpUYECKHE OTHOIICHHUS, HAXOIUTh T€OMETPHUECKUE BEITUIMHBI
(mmuHa, yroi, Iomank, 00BEM) TPH PEIICHUH 3ajad W3 APYTHX
Y4eOHBIX MPEIMETOB U U3 pealIbHON JKU3HH;

-yMeTh CBOOOZHO ONEPUPOBATH TOHATHSAMH: MPSIMOYTOJbHAS
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CUCTEMA KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIAUHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOHU3BEICHHE BEKTOpPa Ha 4HCIIO,
pasiloxeHHe BeKTopa 1o 0asucy, CKaJsipHOE IPOU3BEJCHUE,
BEKTOPHOE IPOU3BEICHUE, YrOJ MEXJIy BEKTOpaMHU; YMEHHE
WCIIONIB30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOX I PEIICHUS
reOMETPUUYECKHX 3a/a4 1 3a7a4 APYTUX yU4eOHBIX IPEIMETOB;

-YMETb MOJCIIMPOBATh PEalbHbIE CUTYALlMHM HA SI3bIKE MATEMATHKHU;
COCTABJISITh BBIPAKCHUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4yd, HCCIEN0BaTb IIOCTPOCHHBIE  MOJENH €
HCIIOJIb30BAaHUEM amnmapara anreOpel, HWHTEPIPETUPOBATh
[IOJIyYCHHBIH pe3yibTaT, CTPOUTH MaTeMaTHUYECKHE MOJEIU C
MTOMOIIBIO TEOMETPUUECKHUX OHATUN U BEJIWUYWH, PEIIATh CBS3aHHBIC
C HUMH NPaKTUYECKUE 3aJa4Y; COCTABIATh BEPOSTHOCTHYIO MOJEIH
U UHTEPIPETUPOBATH MOIYYECHHBIN PE3yNbTaT; PELIaTh IIPUKIIAIHBIE
33a4d CpPEACTBAMH MAaTEMATHYECKOIO aHalIHW3a, B TOM YHCIE
COLIMANIbHO- SKOHOMHYECKOI'0 U (PU3NUECKOTO XapaKTepa;

-yMECHUE BBIOMpaTh MNOAXOISAIIMNA METON MJsl pelieHHs 3ajaqw;
[IOHUMaHUE 3HAYMMOCTH MATEMaTUKH B HU3yYCHHH IPUPOAHBIX H
OOILECTBEHHBIX IPOLIECCOB U SIBICHMH; YMEHHE pPAacllO3HaBaTh
HPOSIBIICHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOJUTH
pUMEPBl MAaTEMAaTUYECKUX OTKPBITUH POCCUHCKOW W MHUPOBOMU
MaTE€MaTUYECKON HAYKU

-yMeTh  ONEpPHPOBATh TOHATHSIMHU: palUOHAJbHAs  (YHKIHS,
nokaszarenbHasi (YHKIUS, CTENeHHas (QYyHKIUs, jJorapudmMuieckas
¢GyHKIUS, TpUroHoMeTpudeckue (yHKIHMH, oOpaTHBIE (YHKIWH,
YMEHHE CTPOHTh TpadUKH H3YYEHHBIX (QYHKIHH, HCIIOIH30BATh
rpad¥uKy MPU U3YYEHHH MPOIECCOB U 3aBUCHMOCTEH, MPH PEUICHUU
3a7a4d U3 JPYrux y4eOHbIX MPEJIMETOB U 3ajiau U3 PeaibHOW KHU3HU;
BBIpaXaTh (hopMyJIaMH 3aBHCUMOCTH MEKTy BEIMINHAMH;

-yMeTh ONEPHPOBATh IMOHATHUSMH: TOXJIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHHH U
HEpPaBEHCTB, PAaBHOCHIBHOCTh ypPaBHEHHH, HEPABEHCTB U CHUCTEM,
panuoHaJbHBIE, HWppPAlMOHANBHBIE, IIOKa3aTelIbHbIe, CTCICHHBIC,
JorapupMHUIecKre, TPUTOHOMETPHUYECKHE YpaBHEHHS, HEPABEHCTBA
W CHCTEMBI; YMETh pellaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C
MIOMOIIIBIO Pa3JIMYHBIX IPUEMOB; PeIlaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C NapaMeTpOM; NPHMEHATh YPaBHEHUS, HEPAaBEHCTBA, MX
CHCTEMBl JUIS PEHICHUS MaTeMaTHYeCKMX 3alad ¥ 3ajad |3
Pa3IMYHBIX 001acTe! HAYKU U pealTbHOM KU3HH;

-yMeTb  CBOOOAHO  ONEPUPOBATH  MOHATUSIMH:  JABHIKCHHE,
napajjieNbHbli  TIepeHoC, CHUMMETpUsT Ha  IUIOCKOCTH W B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3zoBaHUe MOJO0HS, IOJIO0OHBIE
(Gurypsl; yMeTh pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYPBI, B TOM
4rcie B TPUPOJE, MCKYCCTBE, apXUTEKType; YMETh HCIIOIb30BATh
reoMeTpUUYEeCKHe OTHOIICHHS, HAXOUTh Te€OMETPUIECKUE BEITUUNHBI
(nmHa, yron, miomanb, 00beM) MpPH PELICHWH 3aJad U3 APYTHX
y4eOHBIX PEIMETOB M U3 PEAIbHON JKU3HU

-yMETh OTIEpUPOBATH MOHATHUAMU: paAIlIOHANbHbIE, HPPALNOHAIBHBIE,
MOKa3aTeNbHEIE, CTETICHHEIE, norapuMU9IecKue,
TPUTOHOMETPHUYECKUE YPABHEHUS Y HEPABEHCTBA, NX CHCTEMBI;

-yMEeTh  ONEepUPOBaTH  TMOHATHSAMH: MHOTOTPAaHHHK, CEYEHHE
MHOI'OT'paHHUKA, Ky0, Mapajuleienune], pyusmMa, nupammuaa, purypa
W TOBEPXHOCTh BpAIICHUS, LIINHIADP, KOHYC, map, chepa, cedeHus
¢urypsl BpaleHHs, IUIOCKOCTb, Kacaromascsi cdepbl, LHIMHIPA,
KOHyCa, IUIOLIaAb IIOBEPXHOCTH IHMpPaMMIbl, IPU3MBI, KOHYCA,
UWIMHIApA, I[Ulomanb cdepsl, o0beM Kyba, MNPSIMOYTrOJBLHOTO
napajiesienuIeaa, THpaMupl, TPU3Mbl, [MINHAPA, KOHYyca, IIapa;
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YMEHHE H300pa’kaTb MHOTOTPAHHUKU M TIOBEPXHOCTH BpAIICHUS, UX
CeUeHHs OT pPYKH, C IIOMOLIbIO YEPTEXKHBIX HHCTPYMEHTOB H
JJIEKTPOHHBIX CPEJICTB; YMETh pAaclo3HaBaThb CHMMETPHUIO B
MIPOCTPAHCTRBE;

-yMETb PaclO3HaBaTh IPAaBUIIbHBIE MHOTOTPAHHHKH;

-yMETb  OIEPUPOBaTh MOHATHSIMHU: HPAMOYTOjbHAas CHCTEMa
KOOpAWHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
CKaJsIpHOE TPOM3BEACHUE, YIroid MEXIy BEKTOpamH, CymMMma
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YMCIIO; HAXOAUTH C ITOMOIIBIO
W3YyYCHHBIX (OPMYNl KOOPAMHATHl CEpeluHBI OTpPE3Ka, PacCTOSHHE
MEXY ABYMsI TOUKAMH

-YMETh ONEPUPOBATH MOHATUSAMU: CIy4YalHBIM ONBIT U CIy4ailHOE
COOBITHE, BEPOSITHOCTH CIYYAHOTO COOBITHS;

-yMETh BBIYHCIISTH BEPOSITHOCTH C HCHOJIB30BAaHHEM TpaduyecKux
METOAOB; IMPHUMEHATH (QOPMYJBI  CIOXKEHHS M  YMHOXKEHUS
BEpOATHOCTEH, KOMOWHATOPHBIE (aKTHl ¥ (OPMYIBI TIPH PEIICHUU
3ajay;

-OIICHUBaTh BEPOATHOCTH peallbHBIX COOBITHH; 3HAKOMCTBO CO
ClyyallHBIMH  BEJIMYMHAMH;  yMEHHE  IPUBOAUTH  IIPUMEPBI
MIPOSIBJICHHSI 3aKOHA OOJIBIIMX YUCEI B IPUPOAHBIX M OOLIECTBEHHBIX
SIBJICHUSIX

-yMeTh CBOOOJHO OIEPUPOBATh IOHATHAMH: CTENEHb C LEJIbIM
MoKaszaTeneM, KOPEeHb HaTypaJbHOM  CTENEHH, CTElNeHb C
pallMOHAJbHBIM  TIOKa3aTelieM, CTENeHb C  JCHCTBUTEIBHBIM
(BelecTBEHHBIM) TTOKa3aTeleM, JIOTapu(M YHCIIa, CHHYC, KOCHHYC U
TAHTEHC [TPOU3BOJILHOTO YHCIIA;

-yMeTh CBOOOJIHO OIEpUPOBaTh MOHATHAMHU: TpaduKk (QyHKIHH,
oOpatHas (GyHKIOWs, KOMIO3WIMs (yHKIWH, JUHEHHas (yHKOus,
KBaJgpaTHuHast QyHKUMS, CTENICHHas! (PYHKIMSA C LIETIbIM [TOKa3aTeleM,
TPUTOHOMETpPUYECKHEe (QYHKIUH, OOpaTHBIE TPUTOHOMETPUUYECKHE
(GyHKIMY, TMOKa3zaTenbHas W Jorapudmuueckas (yHKIWH; YMETb
cTpouth rpaduku QyHKIUH, BEIIOTHATH MPeoOpa3oBaHus TpaduKoB
(byHKIHIT;

-yMEeTh UCIIOJIb30BaTh rpaduKy (pyHKIHN ISl U3YUEHUS TPOLIECCOB U
3aBUCHUMOCTEH TIpU peIleHUH 3a7a4 U3 JPYTuX y4eOHBIX MPeIMETOB
U U3 pealbHOM JKU3HH; BBIpaXaTh (GOPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

-CBOOOJIHO ~ ONEpUpOBAaTh  IMOHATHSAMH:  YETHOCTh  (PyHKIHH,
NEPUOJUYHOCTD ¢$byHKLIMH, OrpaHUYEHHOCTD ¢byHKUIMH,
MOHOTOHHOCTh ()YHKLHH, 3KCTpeMyM (yHKIMH, HauOoibliee |
HaMMEHbIIIee 3HAUYEHUsI QYHKIMH Ha TPOMEKYTKE; YMETh POBOJIUTh
WCCIeIoBaHne QYHKIHIH;

-yMETh HCHOJB30BaTh CBOMCTBA U rpadUKu (GYHKUUH JUIS peIleHHS
YpaBHEHHH, HEPAaBEHCTB M 3aJlad C MapamMeTpaMiy; H300pakaTh Ha
KOOPIMHATHOM IIJIOCKOCTH MHOYKECTBA PELICHUA ypaBHEHHUH,
HEPaBEHCTB U UX CUCTEM

-yMEeTh OIEPHPOBATH IMOHATHSIMH: CpeAHee apudmeTrndeckoe,
MeIuaHa, HaWOOJIbIlIee W HAWMEHBIIEe 3HAYCHHS, pa3Max,
JUCTIEpCHs], CTaHJIAPTHOE OTKIIOHEHHWE YWCIOBOTO Habopa; ymeHue
W3BIIEKaTh, MHTEPIPETUPOBATh WH(OPMAIUIO, TMPEACTABICHHYIO B
Ta0JMIaX, Ha JauarpamMmax, rpadukax, OTPaKarollyl0 CBOWCTBa
pealbHBIX TPOIECCOB W SBICHUMN; MPENCTaBISITh HH(POPMAIUIO C
MTOMOIIIBIO TA0JIHII U TUATPaAMM;

-ICCIIEIOBATh CTATUCTUYECKUE TaHHBIC, B TOM YHUCIE C IPUMEHCHUEM
rpadUueCcKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

-yM€Th ONEPUPOBATH MOHATUSAMU: TOYKA, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, JBYTPAHHBIM YToJI, CKpeIIUBAIONIUeCs MpsIMBIE,
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NapayieNbHOCTh M NEPHEHIAUKYIAPHOCTh NPSAMBIX M IUIOCKOCTEH,
YTOJI MEXAY TPSMBIMH, YTOJI MEXKAY HPSAMON W TUIOCKOCTBIO, yTOll
MEXIY IUJIOCKOCTSIMH, pPacCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue MEXIy IPSMBIMH, PACCTOSHIE MEKAY MIOCKOCTAMH;
-yMETh HWCIONB30BaTh MPH PEHICHHH 337ad HW3Y4YCHHbIE (aKThl U
TEOpEeMbl IUIAHUMETPHH; yMEHHE OIEHUBaTh pa3Mepbl OOBEKTOB
OKPY>KaIoIlIero Mupa

- YMETh peulaTh TEKCTOBBIE 3a/1a4X Pa3HBIX THIIOB (B TOM YHCIIE Ha
MPOLICHTHI, 10JIU U YaCTH, Ha IBI)KEHUE, pabOTy, CTOMMOCTh TOBAapOB
U YCIyr, HaJOrH, 3afayd W3 00JacTW YNPABICHUS JIMYHBIMU U
ceMeHHBIMU (UHAHCAMM); COCTABISATH BBIPAKCHHS, ypaBHEHUS,
HEpaBEHCTBA W HX CHUCTEMBI II0 YCJIOBHMIO 3a/auM, HCCIEN0BATh
NOJMYYeHHOE  pelleHWe M  OLEHUBAaTh  IPaBAONOAOOHOCTH
pe3yNbTaToB;

- *yMeTp ONepHpOBaTh TOHATHSMH: OIpEJeNICHHEe, aKCHOMa,
TeopeMa, CJICACTBHE, CBOWCTBO, MPH3HAK, JOKa3aTelIbCTBO,
pPaBHOCHIIBHBIE (OPMYITHUPOBKH; YMETh (DOPMYJIHPOBATH 0OpaTHOE U
MPOTHBOIMOJNIOKHOE  YTBEPXKICHHE, NPUBOJUTH  MPUMEPHl U
KOHTPIPUMEPBI, HCIIOIb30BaTh METOA MAaTeMaTHYECKONW HHIYKIWU;
MPOBOJUTH JIOKAa3aTElbHBIE PAacCy>KACHUS NpPU PELICHUU 3ajad,
OLIEHUBATh JIOTHYECKYIO MTPABMIIBHOCTD PACCYKICHHUIA;

- *yMeTb CBOOOZHO ONEPUPOBATH MOHATHAMMU: IOCIIEAOBATEIbHOCTD,
apudmeTrndeckas ~ mporpeccusi, TIeoMeTpHUUecKas  Iporpeccus,
OeckoHeYHO yOBIBalOlIass TEOMETPUYECKas MPOTPeccHs; yMETh
3aJaBaTh IIOCJIENOBATEIBHOCTH, B TOM YUCIE C IIOMOUIBIO
PEKYPPEHTHBIX GopMy;

- *yMeTh BBIOMpATh TOAXOJSAIIUN METOA JJS PEUICHUS 3a]layu;
MOHUMaHNEe 3HAYMMOCTH MAaTEMaTHKH B HW3yYCHHUW MPUPOAHBIX H
OOIIECTBEHHBIX ITPOLIECCOB U SIBICHUIA;

- yMeTb pAacHoO3HaBaTb NPOSBICHWE 3aKOHOB MAaTeMaTUKUd B
HCKYCCTBE, YMETh MPHBOJUTH MIPUMEPHI MATEMaTHUECKHX OTKPBITHH
POCCHIICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKU

YMETh ONEPUPOBATH IMOHATHAMU: (DYHKIHUS, HETpepbIBHAS (QYHKINS,
MPOM3BOJHASA, TEPBOOOpa3Hasi, OIpPECeNICHHBI HWHTErpal; YMETh
HaXOJIUTh TPOU3BOJHBIE D3JEMEHTAPHBIX (QYHKIWH, HCHONB3Ys
CIIPaBOYHBIE MAaTEPHANIBl; HCCIENOBAaTh B IPOCTEHIIMX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOAUTh HaUOOJIbIINE U HAaUMEHBIINE
3HaueHus  (QyHKOMH; CTPOUTH TpaduKH  MHOTOWIEHOB  C
UCIIONIb30BAaHHMEM amlapara MaTeMaTHYecKOro aHallk3a; MPUMEHSTh
MIPOM3BOJHYIO TIPU PELICHUH 3aa4 Ha IBM)KEHHUE; PelaTh MPaKTHKO-
OpPHECHTHPOBAaHHBIE 33JIa4d HAa HauOONBIIME ¥ HAWMEHBIIHUE
3HAYCHUS, HA HAaXOXJIEHHE MYTH, CKOPOCTH M YCKOPEHUS; - YMETh
OIIEpPUPOBaTh TOHATHUSAMH: ABHXEHHE B IPOCTPAHCTBE, MOJOOHBIE
¢urypel B TPOCTPAHCTBE; HCIOJIH30BAaTh OTHOIIEHHE IUIOMIAAEH
MOBEPXHOCTEH U 00BEMOB MOJIOOHBIX (DUTYp MPU PEIICHUH 3a]1ad; -
YMETh BBIUMCIISITH TE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJ,
Iomaab, o0beM, IUIOLAIb MOBEPXHOCTH), MCIOIB3YSl HM3yYEHHbIE
(hopMyJITBI 1 METOJIBI

45




[Tpunoxenue

DeepajibHOE TOCYAAPCTBEHHOE 010/1KeTHOE 00pa3oBaTeibHOE
yUpe:RIeHue BbICIIero 00pa3oBaHus
«OMcKHil rocy1apcTBEeHHBII arpapHblil YHUBEPCUTET
umenu IL.A. CToabinuHa

YHuBepCUTETCKUI KOJUIEHK arpodu3Heca

36.02.01 Berepunapus

®OH/I OHEHOYHbLIX CPEJACTB
10 JUCIUILIHHE
00/1.13 MaTemaTuka

OOGecneunBaroiee Mpeno1aBaHue TUCITUTUTHHBI .
OTtnenenne OMOTEXHOJIOTUI U MpaBa

noapa3aciiCHuC

PazpaboTunk:

IIpenonasarens E.N. Tepemenko

OmMmck
2024




COJAEPXAHUE

1. OBIIKUE ITOJIOXXEHUA

2. OXXMITAEMBIE PE3VIJIbTATBI U3YUEHUA

3. PACIIPEJJEJIEHUE OLIEHMBAHUA PE3VJIBTATOB OBYUYEHNA U TUIIOB
OLIEHOYHbBIX MATEPHAJIOB I10 3JIEMEHTAM 3HAHUI 1 YMEHUIA

4. METOJJMYECKUE MATEPUAJIBI I OLIEHKU 3HAHU, YMEHUU
5. ITOKA3ATEJIM OHEHKH PE3VJIbTATOB OCBOEHMA JUCLUIIIMHBI

17
25



|. OBIIME INTOJIOKEHUSA

1. ®oun omnenounwsix cpenctB (gaee — DOC) mpenHasHayeH M1 KOHTPOJIS M OLEHKH
00pa30BaTeNbHBIX JOCTIXEHUN 00yUYarOMMXCsl, OCBOMBLIMX Mporpammy auctuminasl OO/.13
Maremaruxa.

2. ®OC BKIIOYACT OICHOYHBIC MaTEpHUaNbl ISl NPOBEACHUS TEKYIIEro KOHTPOISA |
POMEXYTOYHOU aTTecTanuu B popme TudepeHIIPOBAHHOTO 3a4Y€ETa.
3. ®OC mo3BoNAeT OICHMBATH 3HAHUS, YMEHUS, HaIpaBiICHHbIE Ha (OPMHPOBAHUE

KOMIIETCHIIUH.
4. ®OC pa3paboTaH Ha OCHOBAHUU TOJOXEHUH OCHOBHOH 00pa3oBaTeNbHOI MPOrpaMMbl IO
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1. O)KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

Pe3yabTarhbl 00yuyeHust

IToka3aTen OLIeHKH
00pa3oBaTeJIbHBIX Pe3yJIbTATOB

O01mme

-TOTOBHOCTB K TPY.ly, OCO3HaHUE [ICHHOCTH MaCTEePCTBa, TPYA0I00uE;
-TOTOBHOCTb K aKTUBHOM JCATEIbHOCTH TEXHOJOTMYECKON U COIIMAIIBHOM
HAIpaBJIeHHOCTH, CIIOCOOHOCTH HHUIIMUPOBATD, ITIAHUPOBATH 1
CaMOCTOSITETBHO BBITIONHSATE TaKyIO AEATEIbHOCTH;

- UHTepeC K Pa3In4HbIM cepaM NpodhecCHOHATBHON SSITEILHOCTH.
OBnaneHne yHUBEPCATHHBIMI yIeOHBIMHU
M03HABATEILHBIMHA JICHCTBHAMHU:

a) 0a30BbIC JIOTHYECKUE ICHCTBUS:
-CaMOCTOATENILHO  (OpMYyJIHpOBaTh U
paccMmarpuBaTth €€ BCECTOPOHHE;
-yCTaHaBJIMBAaTh CYIICCTBEHHbIH MPHU3HAK WM OCHOBAHUS JUIS CPaBHCHUS,
KJIACCU(HUKAITUK U 0000IICHUS;

-ONpEeTIATh LEeNN ACATEIbHOCTH, 3aJaBaTh HapaMeTpbl U KPUTEPUH HX
JTOCTHKEHHS;

- BBISIBJISATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPHBAEMBIX SIBIICHUSIX;
- BHOCHTH KOPPEKTHBBI B JIESTEIBHOCTh, OICHUBATH COOTBETCTBHUE
PE3yNIbTAaTOB IEJISIM, OLIEHUBATh PUCKH MOCIICICTBHI NEATEILHOCTH;
-pa3BHBaTh KPEaTMBHOE MBIILICHUE MIPU PELICHUH )KU3HCHHBIX MPOOIeM

0) 0a30BbIC HCCIICIOBATEIILCKUC ACUCTBU:

-BJIaJIeTh HaBBIKAMHU y4eOHO-MCCIIEI0BATEIECKON U IPOSKTHOM JIESITEIbHOCTH,
HaBBIKAMH Pa3peIICHUsI MPoOIIeM;

-BBISIBJISITh  IPUYMHHO-CIICJICTBCHHBIC CBSA3M M aKTyalW3upOBaTh 3ajadvy,
BBIJIBUT'aTh THIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTHI JUIS JI0Ka3aTeIbCTBA
CBOMX YTBEPXK/ICHHH, 331aBaTh MapaMeTpbl U KPUTEPUH PEIICHHS;
-aHaJM3UPOBATh TMOJYYECHHbIE B XOJE PpCIICHHs 3aJaddl  pe3yJbTaThl,
KPUTHYECKH OICHUBATh HMX [IOCTOBEPHOCTh, MPOTHO3HMPOBATh W3MCHEHHE B
HOBBIX YCJIOBHSIX;

- YMeTh MEPEHOCHTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JIacTH
KHU3HEICATEIbHOCTH;

-yMeTb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

-BBIJIBUTaTh HOBBIC WU, NPE/IaraTh OPUTHHAIBHBIE MTOJXObI M PEIICHHS H
CIOCOOHOCTh MX MCIIOJIb30BAHMs B TO3HABATEIILHON U CONMATBHOM NPAKTHKE

aKTyalu3upoBaTh  MpoOyemy,

B o6nacti HEHHOCTH HAyYHOTO MO3HAHUS:

-c()OPMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAayKH W OOIIECTBEHHOW IIPAKTHUKH, OCHOBAaHHOTO Ha
JManore KyJbTyp, CIIOCOOCTBYIOLIEIO OCO3HAaHMIO CBOErO0 MecTa B
HOJIKYJIBTYPHOM MHPE;

-COBEPILICHCTBOBAHNE SI3BIKOBOW M YHTATEILCKOW KYJIBTYpPhl KaK CpeACTBa
B3aUMO/ICUCTBUS MEXTY JIFOJIbMU U IO3HAHUS MUDA;

-0OCO3HAaHHE IIEHHOCTH HAy4YHOH JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
HPOEKTHYIO U HCCIIEIOBATEIBCKYIO ACATEIBHOCTh HHIMBUAYAJIbHO U B TPYIIIIE.
OBHaIIeHI/Ie YHHUBEpPCAJIbHBIMU yT-Ie6HBIMI/I II0O3HaBaTCIIbHBIMU ZICI71CTBPI$[MI/II

B) paboTta ¢ HHpOPMAITUCH:

-BJIaJICTh HAaBBIKAMH TIOJTy4eHHs MH()OPMALIMK M3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIFHO ~ OCYLIECTBJIATh IIOWCK, AaHAIM3, CHCTEMaTH3alMI0 M
UHTEPIPETAHIO0 HHPOPMAIIMH PA3INYHBIX BUIOB H (OPM MPEICTABICHHS;
-CO3[aBaTh TEKCThI B pAa3IMYHBIX (OpMaTax C Y4eTOM Ha3HAYCHUS
uHpOopMaUMK ¥ 1EJICBOH ayIUTOpUH, BBIOMpas ONTHMAIbHYIO (opMy
HpECTaBICHHS U BU3yaIn3alluHg;

-OLICHUBATh JOCTOBEPHOCTh, JISTUTUMHOCTh WH(OPMALINH, €€ COOTBETCTBHUEC
MPaBOBBIM M MOPAJIHO-ITHYECKUM HOpPMaM;

Ounenka «OTJIUYIHOY. 3a
rmy0OKoe W TOJHOE OBJaJCHUE
COJIepIKaHUuEM y4eOHOro
MaTepuana, B KOTOpPOM
oOyJaromuiicss  OpUEHTHPYETCH,
MOHATHHHBIM arnmnapaToM,
aKIEHTOJIOTHYECKAM u

Op(OdITUYECKIM  MHHHUMYMaMH,
32 yMEHHE  HaxOAWTh U
UCIIOIHb30BaTh MH()OPMAIIHIO.
OueHka «X0pOoLIO». Ecnu
oOyJaromuiicss TOJHO OCBOMJI
yueOHBId ~ Marepuan, BiajeeT
HOHSITHIHBIM anmapaTom,
AKLEHTOJIOTHYECKIM "
op(ho’MUYECKUM  MUHUMYMaMH,
OpPHEHTHpPYETCSI B H3yYCHHOM
Mmarepuaie, TPaMOTHO H3Jaraer
OTBET, HO B €ro opMe UMEIOTCS
OT/AEIbHBIC HETOYHOCTH.

OreHKa «y/10BJIETBOPUTEIBHO.

Ecin 00yJaroUics
0oOHapyXHBaeT 3HaHUS u
MOHUMAaHHUE MOJIOKEHHOTO
y4eOHOTO MaTepuaa,
MOHATUITHOTO arnmapara,
AKIEHTOJIOTHYECKOTO u
op(hOdMHYECKOTO0  MUHHUMYMOB,
HO  W3/laraeT WX  HEMOJHO,
HETOCIIeI0BaTeNIbHO, JIOMyCKaeT
HETOYHOCTH B  ONpECTICHUU

MIOHATUH, HE YMEET JI0Ka3aTeIbHO
000CHOBATH CBOM CYKICHHUSI.
Onenka
«HEYyI0BJIeTBOPHUTEILHO». Ecin

oOydJaroruiics nMeeT
paspo3HeHHble,  OeccHCTeMHbIE
3HAaHUS, HE YMeEEeT BBIACIATh
TJIAaBHOE W BTOPOCTEINEHHOE,
JIOITyCKaeT OITNOKH B
OIpPENEIEHUN MIOHSITHH,
HCKaXaceT ux CMBICIJI,
OecropaIouH0 ¥  HEYBEPEHHO

n3jgaracT MmaTepuall.




-HCTIOJIB30BaTh  CPEACTBA  WH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJNIOTHA B PENICHUHM  KOTHUTHUBHBIX, = KOMMYHUKAaTHBHBIX W
OpPraHM3aIMOHHBIX 337a4 ¢ COOFOICHUEM TPeOOBaHUN 3PTOHOMUKH, TEXHUKU
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOCPEIKECHHUSI, TIPABOBBIX M ATHUECKUX HOPM,
HOPM HH(POPMAITMOHHONW 0€30IIaCHOCTH;

-BIIQJICTh ~ HAaBBIKAMU  pACTO3HABaHHWS W 3allUTHl  WHPOPMAIUH,
MH(GOPMAITMOHHON 0€30IMaCHOCTH JIMYHOCTH

B o0macti 1yxoBHO-HPaBCTBEHHOTO BOCIIUTAHHSL:

- c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUIECKOr0 [IOBEICHNUS;
-CIIOCOOHOCTh OLIEHMBATh CUTYalMI0 M TNPUHUMATh OCO3HAHHbIE PEIICHUS,
OpPUEHTHUPYACH HA MOPAJIbHO- HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

-0CO3HaHME JINYHOT'0 BKJIa/1a B IOCTPOEHHE YCTOWYHNBOrO OyAyILero;
-OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMTENIAM M (WIM) OPYTUM WICHAM
CEMbH, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHATHS LEHHOCTEH
CEMEHHOM KU3HU B COOTBETCTBUU C TPAaIULUAMU HapoJoB Poccuy;
OgnazeHne yHUBEpCaIbHBIMU PETyJIITHBHBIMU ACHCTBUAMHU:

a) caMOOpraHu3aIHs:

-CaMOCTOSTENIbHO OCYIIECTBISATh [MO3HABATENbHYIO JEATENbHOCTD, BBIABISATH
mpoOJIeMbl, CTaBUTh W (OPMYITHUPOBaTH COOCTBEHHBIE 3aJayd B
00pa3oBaTeIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALX;

-CaMOCTOSITENIFHO ~ COCTAaBISATh IJIaH PEHICHUS TPOOJIEMBl C  Y4eTOM
HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIIOYTCHUN;
-aBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

cnoco0cTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO INUPOKOW JPYIUIMUA B
pasHbIX 00NACTSIX 3HAHWH, IMOCTOSIHHO MOBBHIIIATH CBOW OOpa3oBaTENbHBIA U
KYJITYPHBIA yPOBEHB;

0) CAMOKOHTPOJIB:

WCTIONB30BaTh MPUEMBI pEQIIEKCUH JIsi OIEHKH CHTYallid, BHIOOpa BEPHOTO
peLeHHS;

-yMEThb OLIEHUBATh PHCKH W CBOEBPEMEHHO IPUHUMATh PELICHUS MO HUX
CHIDKEHUIO;

B) SMOLIMOHANBHBIA UHTEJJIEKT, IIPEANOararomuii copMHUPOBAHHOCTD:
BHYTpPEHHEH MOTHBALMH, BKIIOYAIOUIEH CTpeMJICHHWE K JAOCTIKECHHUIO LIEIH U
ycrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBAThH, NCXOAS U3 CBOMX
BO3MOKHOCTEH;

SMITaTHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE
JpPYTHX, YYUTHIBATH €TO MPH OCYLIECTBICHUH KOMMYHHKALUH, CTIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKNBAHUIO;

COLMANIbHBIX HABBIKOB, BKJIIOUAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLICHMS
C JAPYTHMH JIIOJbMH, 3a00THUTBCS, NPOSIBISATH MHTEpEC M paspelarb
KOH()ITMKTHI

-TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEIEIIEHHIO;
-OBJIAJICHAE  HABBIKAMH  y4eOHO-HCCIIEIOBATENBCKON,  TMPOCKTHOW |
COITUATTLHOM eI TeTHHOCTH;

OsgnazieHne YHUBEPCATBHBIMA KOMMYHHUKATHBHBIMU JI€HCTBHSIMHU:

0) coBMeCTHAs JIeATCIHbHOCTD:

-MIOHUMAaTh W WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYAIbHON
paboThI;

-IPUHAMATh  [EIA  COBMECTHOM  JEATENBHOCTH, OpPTraHW30BLIBATE U
KOOPJMHUPOBAThH JACHCTBHS MO €€ JOCTHIKCHUIO: COCTABIIAThH TUIAH JIEHCTBUH,
pachpenenaTh POl ¢ y4eTOM MHEHHH yY4aCTHHKOB OOCYKIAaTh PE3YIIbTaThl
COBMECTHOM paboTHI;

-KOOPJAWHHUPOBATH U BBIMOJHATH pabOTy B YCIOBUSIX PEATBHOTO0, BUPTYAITLHOTO
1 KOMOMHHUPOBAHHOTO B3aUMO/ICHCTRUS,

-OCYIIECTBIIATh IMO3UTHBHOE CTPATErHUECKOEC IIOBEACHHE B  Pa3IMUHBIX
CUTYyalUsIX, POSBISATH TBOPUSCTBO M BOOOpaKEHHE, OBITH HHUIIMATHBHBIM.
ORnajicHHe YHUBEPCATBHBIMU PETYIATHBHBIMU ACHCTBUIMU:




T') IpuHsATHE ce0sl U APYTHX JIOACH:

-IPUHAMATh MOTHBBI M apPTYMEHTHI JPYTHX JIOJCH MPH aHAIN3e Pe3yIbTaToB
JeSITeNbHOCTH;

-IPU3HABATh CBOE MIPABO M MPaBO APYTHX JIIOACH Ha OIIHOKY;

pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MUP C MO3UIMHU JIPYTOT0 YeJIOBEKa

B obmacTu 3cTeTHYecKoro BOCIIUTAaHUS:

-3CTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETHKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/Aa U OOINECTBEHHBIX OTHOIICHUH;
-CIIOCOOHOCTh BOCHPWHUMATH PpazUYHbIE BHUABI HCKYCCTBa, TPAIUIUN U
TBOPYECTBO CBOETO H JAPYTUX HApOJIOB, OIIyIaTh HSMOIHOHAIHHOE
BO3EHCTBHE UCKYCCTBA;

-yOEXJeHHOCTh B 3HAYMMOCTH JIJISl JIMYHOCTH U OOIIeCTBa OTEYECTBEHHOTO U
MHPOBOTO HCKYCCTBa, ITHHYECKUX KYJIBTYPHBIX TPAAWIUNA W HAPOIHOTO
TBOPYECTBA;

-TOTOBHOCTHL K CAaMOBBIPA)XCHHUIO B pPa3HBIX BUAAX HCKYCCTBa, CTPEMIJICHUC
MIPOSIBIISITH KA4€CTBA TBOPUECKOH TNIHOCTH;

OBHa):[CHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU HGﬁCTBHHMH:

a) oOIIeHHE:

-OCYIIECTBIIATH KOMMYHHUKAITUHU BO BCeX chepax KU3HU;

-pacmio3HaBaTh HeBepOaNbHBIE CpEICTBA OOIIEHUS, TOHUMATh 3HAYEHUE
COLIMANIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKH KOHMIMKTHBIX CUTYAllMH U
CMSTYaTh KOH(ITUKTHL

-pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BaHUEM
SA3BIKOBBIX CPCIACTB

-0CO3HaHHUE 00YYAIOITUMHUCS POCCUHCKOM IPaXkIaHCKON UICHTUYHOCTH;
-IIeTICHAPaBICHHOE Pa3BUTHE BHYTPEHHEW MO3WIMH JHYHOCTH HAa OCHOBE
JIyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH HaponoB Poccuiickoit @Pepepauuu,
HMCTOPUYECKUX M HAIMOHAJIBHO-KYJIBTYPHBIX Tpaaullkii, (opmupoBanue
CUCTEMBI 3HAYUMBIX [IEHHOCTHO-CMBICITIOBBIX YCTaHOBOK,
AHTUKOPPYHIIMOHHOTO  MHPOBO33PEHHUsS, IPABOCO3HAHUS, JKOJIOTHYECKON
KYJIBTYPBI, CIIOCOOHOCTH CTaBUTH LIEIH U CTPOUTH YKU3HCHHBIC TJIAHbI;

B gacty rpax 1aHCKOTO BOCTIMTAHHUS:

-OCO3HaHWE CBOMX KOHCTUTYIIHMOHHBIX TIpaB M O0S3aHHOCTEH, yBa)KEHHUE
3aKOHA ¥ MPABOIOPSIKA;

-IPUHSTHE TPaJUIIUOHHBIX HaAIMOHABHBIX, 00IIIeYeI0BEYECKUX
T'YMaHUCTHUYECKUX U JEMOKPATUYECKUX IIEHHOCTEI;

-TOTOBHOCTh TIPOTHBOCTOSITH HWACOJOTMH OKCTPEMHU3Ma, HAIMOHAIU3MA,
KCeHO(OOWHU, JAMCKPUMHUHAIIMM TI0 COIUAIbHBIM, PEIMTHO3HBIM, PACOBBIM,
HaI[MOHAIBHBIM TIPU3HAKAM;

-TOTOBHOCTh BECTU COBMECTHYIO JACSITENBHOCTh B MHTEPECAX TPa)x)IAAHCKOTO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBieHHMM B 0011c00pa30BaTeIbHON
OpTaHU3AINH U JETCKO-FOHOIIECKIX OpraHU3aIlNsiX;

-YMEHHE B3aUMOJEHCTBOBATh C COLUATBHBIMA HHCTUTYTaMU B COOTBETCTBUH C
¥X QyHKIUSMU ¥ HAa3HAYCHHUEM;

-TOTOBHOCTBH K TYMaHUTAPHOHN M BOJIOHTEPCKOU JEATEIHHOCTH;
[TatpuoTnueckoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKAAHCKOH WIACHTUYHOCTH, IMaTPHOTU3MA,
YBaXEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tiepen PomuHOM,
FOPAOCTH 3a CBOM Kpail, cBOr0 PoauHy, CBOH fA3BIK U KYJIbTYpy, IIPOLLIOE U
HacTosilee MHOTOHAllMOHANBHOr0 Hapona Poccuuy;

-IICHHOCTHOE OTHONICHHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY H
MPUPOTHOMY HACJIEOUIO, TMaMITHHUKaM, TpaguiusM HaponoB Poccun,
noctwkeHusaM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJOTUIX U TPY/E;
-uneliHas yOeXJIeHHOCTh, TOTOBHOCTh K CIyKeHHI0 u 3ammre OtedecTsa,
OTBETCTBEHHOCTh 32  €r0  Cyns0y;  OCBOCHHBIC  OOYJArOIIMMHCS
MEXIPEAMETHbIC TIOHATUS W  YHUBEPCAIbHBIC  y4eOHBIC  JICHCTBUS
(perynsITHBHEIC, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC),




-CIOCOOHOCTh MX MCIONB30BaHMS B MIO3HABATEIIHLHOM M COIMANBHOM MPAKTUKE,
TOTOBHOCTh K CAMOCTOSITEIIbHOMY TUTAHUPOBAHHUIO U OCYIIECTBICHUIO yueOHOU
JICSITENIBHOCTH, OPTaHU3aIMK YUeOHOTO COTPYAHHYECTBA C MEAarOrHUSCKHMU
pabOTHUKAMH U CBEPCTHHKAMH, K YYaCTHUIO B MMOCTPOCHUH HWHAMBUIYATbHON
00pa3oBaTeIbHON TPACKTOPHU

-HE TIPUHAMATH ACHCTBUS, IPUHOCSIINE BPEl OKPYKaIOIIeH cpee;

-yMETh TMPOTHO3UPOBATh HEOIATONPHUATHBIC 3KOJOTHUYSCKUE TIOCICACTBUS
NpEeANPUHUMAEMBIX IEHCTBUHM, IPEIOTBPALLIATh UX;

-paCIIuPHUTh OMBIT AEATSIHPHOCTH PKOJIOTUICCKONW HAIIPABICHHOCTH;
-pa3zpabaTeIBaTh TUIAH pemIeHUs] MPOOJIEMBI C yYETOM aHajn3a WMEIONTUXCS
MaTepUANbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-OCYIIECTBIIATh IIEJICHAIIPABICHHBIA TOMCK IEPEeHOca CPEACTB M CHOCO0OB
neiicTBus B Tpo(heCCHOHANBHYIO CPey;

-yMETh TEPCHOCUTh 3HAHUS B TO3HABATCIBHYIO U IMPAKTHUECKYHO 00JIacTH
KU3HEIEATCIIbHOCTH,

-TIpeAyiaraTh HOBBIE TIPOEKTHI, OIICHWBATH WJIEH C TIO3WIIMH HOBH3HBI,
OpUTHHATHHOCTH, IPAKTUIECKON 3HAUMMOCTH;

-llaBaTh OIICHKY HOBBIM CHUTYalldsSM, BHOCUTH KOPPEKTHBBHI B IESATCIHHOCTb,
OIIEHWBATh COOTBETCTBHE PE3YIETATOB HENSIM

JAucnunjanHapHbie

-BJIaJIeTh METOIaMH JIOKa3aTeNbCTB, AITOPUTMAMU PEIICHHS 3a7ay;

-yMeHue (GopMyIHUpOBaTh ONpPEAETICHHUS, aKCHOMBI U TEOPEMBI, TPUMEHATh UX,
MIPOBOJUTH AOKa3aTeIbHbIE PACCYKACHHUS B X0/1€ PEIICHHS 3a1ay;

- YMETh ONEPUPOBATH HOHATHUSAMH: CTEICHb YMCIIA, JOTapu(M dncia; yMeHHe
BBHITIOJIHATh BBIYMCICHUE 3HAYCHUH M TIpeoOpa3oBaHUSl BBIPAKEHHH CO
CTeEHAMH W JorapudmMamu, MpeoOpa3oBaHUs APOOHO-pPAIIHOHAITBHBIX
BBIPAXKCHHUI;

- yMeThb ONEpPUPOBATH TOHITUSMH: palUOHANbHBIC, HPPANHOHAIBHEIC,
MoKa3aTelbHble, CTENCHHBbIE, JIOrapu(PMUYEecCKrue, TPUTOHOMETPHUUECKHUE
YpaBHEHHUS M HEPABEHCTBA, UX CUCTEMBI;

- yMeThb ONEpUpOBaTh MOHATHAMHU: (YHKIHSA, HENpephIBHAS
HPOU3BOJIHAS, IEPBOOOPA3HAsL, OIPE/IC/ICHHBIN UHTETPal;

-yMeTh HaxOOUTb MPOHM3BOAHBIC JJIEMEHTApHBIX (DYHKIMH,
CHpaBOYHbIE MaTEPHATIbI;

-HCCIIEZIOBATh B MPOCTEUIINX CITydasX QYHKIHMH Ha MOHOTOHHOCTh, HAXOUTh
HanOoJIbIINe ¥ HAUMEHbIINE 3HAYeHUsI (DyHKINH;

-CTpOUTh  TpaKM  MHOTOWIEHOB C  HCIIOJb30BAHUEM
MaTeMaTHYECKOTO aHaIN3a;

-IPUMEHSATH POU3BOIHYIO MPH PEIICHHUH 32/1a4 Ha JIBIKEHHE;
-pemaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33a4l HA HAUOONbIINE U HAUMEHBIINE
3HAYCHUS], HA HAXOXKJICHUE ITyTH, CKOPOCTH M YCKOPEHHUSI,

- YMETh ONEpPHUPOBATh MOHATHUSMU: pallMOHAJbHAs (YHKIUS, MMOKa3aTelbHas
¢$yHKLUS, CTETIEHHas ¢$yHKLUS, norapupMudeckas ¢$byHKUUS,
TpUrOHOMETpUYecKkue (yHKUUH, OOpaTHble (GYHKUMH; yMEHHE CTPOUTDH
rpadUKd W3y4eHHBIX (QYHKIWHA, HCHONB30BaTh TpadUKHd MPH H3YYCHUH
MPOIIECCOB M 3aBHCUMOCTEH, MpU peIIeHWH 3aJad U3 JIPyruX Yy4eOHBIX
MPEIMETOB U 33Ja4 U3 PEealbHON KU3HM; BBIpAXKaTh POPMyJIaMH 3aBUCUMOCTH
MEX]y BEIIMUNHAMH;

VY-MeTh peliaTh TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B TOM YHCJIE HA MPOLICHTEHI,
JOJIM M 4YacTH, Ha JABWXEHHE, pabdOTy, CTOMMOCTb TOBapOB M YCIyT, HAJIOTH,
3aJauyd K3 OONacTH YNpaBleHHSA JIMYHBIMA M CEMEWHBIMH (pUHAHCAMU);
COCTABJIATh BBIPAXKEHHUS, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBUIO
3aJauy, UCCIIENOBATh MONyUYCHHOE PELICHUE U OLEHUBATh MPaBIONOI00HOCTD
Pe3yIbTATOB;

-yMETb OIEPUPOBaTh MOHATHAMHU: CpelHee apUPMETHUECKoe, MeauaHa,
HauOoJblllee M HAaWMEHbLIEE 3HAUCHMA, pa3Max, IUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBOTO HAbopa,;

GyHKIMS,

HCIIOJIB3Ys

arrapara

OueHka «OTJIMYHO. 3a
NIyOOKOE U TOJHOE OBJIaJICHUE
coJiep)KaHueM y4eOHOTO
MaTepHana, B KOTOPOM
o0yyJaromuiics opueHTHpyeTcs,
MOHATUNHBIM anmnapaToMm,
AKI[EHTOJIOTHYECKUM u
ophOINUYECKIM MHUHUMYMAaMH,
32 yMEHHE  HaxXxOIuUTh U
HCTIOJIb30BaTh HHPOPMAITHUIO.

OrneHka «XOpOo1Io». Ecnu
O0OyYaIOUIUICS TMOJHO OCBOWII
yueOHBII MaTepual, BiajceT
MOHSATUITHBIM anmaparom,
AKIICHTOJIOTHUCCKUM u
op(ho3NMUIECKUM MUHUMYMaMH,
OPHECHTUPYETCS B H3YUYCHHOM
MaTepHale, TpaMOTHO W3Jaraer

OTBET, HO B ero qQopme
AMEIOTCS OTJICTIbHBIC
HETOYHOCTH.

Orienka
«y/l0BJ€eTBOpUTEILHO». Eciun
oOyyaromuiics 0oOHapyXHUBaeT
3HAHUSI " MMOHUMaHUE
TI0JIO)KEHHOTO y4e6HOT0
MaTepHana, MOHSATHHHOTO
anmapara, aKIeHTOJOTHYECKOTrO
u op(hOo3MUYECKOTO

MHUHHUMYMOB, HO HU3JIarac€t HX
HCIIOJIHO, HEIIOCJICA0BATECIBHO,

JIOTTyCKaeT  HETOYHOCTH B
ONpeAeiCHUH  TOHATHUN, HE
yMeeT JIOKa3aTeIbHO

000CHOBATH CBOM CY>KACHHUSL.
Ornenka
«HEYTOBJIETBOPUTEIBHOY.
Ecmu  oOydatomuiics  mmeer
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-yMeThb H3BIEKaTh, HHTEPHPETHPOBAThH WHPOPMALUIO, NPEACTABICHHYIO B
TabNIuIax, Ha Ouarpammax, rpa@ukax, OTPaKaloLIyl0 CBOWCTBA pPEaJbHBIX
MPOLIECCOB M SBJICHUH; MPEACTABIATh MHOOPMAIHMIO C MOMOIIBIO TaOIUL U
arpamw;

- HUCCIeNOBAaTh CTAaTHCTHUYCCKHE MAaHHBIE, B TOM YHCJIE C IPUMEHEHHEM
rpadMueCKUX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

-yMETh OIEpUPOBATh MOHATHIMHU: CIyYAHHBIM OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTD CIYYallHOTO COOBITHS; yMEHHE BBIYHMCIATH BEPOSTHOCTH C
HCIONIb30BaHUEM IpaUuecKUX METOJOB; NMPUMEHATH (HOPMYIbI CIOKEHHUS U
YMHOKEHHS BEpOSITHOCTEH, KOMOWHATOpHBIE (akTbl W (OPMYNbl TpH
pEILIeHnH 33/1a4;

- OLICHHMBAaTh BEPOSITHOCTH PEATBbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHbBIMH
BEIMYMHAMH;, YMEHHME IPHUBOAUTH NPUMEPHl HPOSBICHHUA 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMETh ONEPHUPOBATh MOHATUSAMH: TOUKA, IPsAMasi, IIOCKOCTh, IPOCTPAHCTBO,
IOBYTPaHHBIM  YIOJI, CKpCIIMBAIOIIMECS TNpsAMble, NapaJIeIbHOCTh H
NEePHEHIUKYISIPHOCTh TMPSIMBIX U IHIOCKOCTEH, Yrol MEXAY NPSIMBIMH, YTrOJ
MEeXAy MpPSIMOM U IJIOCKOCTBIO, YOl MEXAY IUIOCKOCTSAMH, PaccTOSHHE OT
TOYKU [0 IUIOCKOCTH, PACCTOSHHE MEXAY MPSIMbIMH, PACCTOSIHHE MEXIY
TUIOCKOCTSIMM; YMEHHE UCIIONB30BaTh MPH PELICHUH 3a[ad U3y4YeHHBIE (QaKThI
U TEOpEMBI ITIAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEro MUPA;

-yMETh ONEPHPOBATh HMOHSATHAMHU: MHOTOTPAHHHUK, CEYEHHE MHOTOIPAHHHKA,
Ky0, mapajiesnenumnei, npu3Ma, nupamusa, Gurypa u moBepxHOCTh BpalleHus,
LWINHIAP, KOHYyC, wap, cdepa, ceuyeHus (GUIypbl BpalleHHS, IIIOCKOCTb,
Kacaromasicsi cepsl, LWINHIPA, KOHyCa, IJIOLIaAb NOBEPXHOCTH MHUPAMUIBI,
MPU3MBI, KOHYyCa, IWINHPA, TIomaas chepbl, 00beM Kyba, MpsIMOYTrOJIEHOTO
napajulesienuneaa, TUpaMuabl, MPU3Mbl, HWIHHAPA, KOHyca, Iapa; yMEHHe
n300pakaTb MHOTOIPAaHHUKU M TIOBEPXHOCTH BPAILCHHUS, X CEUEHHS OT PYKH,
C TOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CpPEACTB; YMEHHE
pacmo3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE paclo3HaBaTh
MPaBUIbHBIE MHOTOTPAaHHUKH;

-yMETh ONEPHUPOBaTh MOHATUSMH: [BW)KEHHE B NPOCTPAHCTBE, NOAOOHBIE
(Gurypsl B IpOCTPAHCTBE; UCTIOIB30BaTh OTHOIICHUE TIJIONIA/IEH TOBEPXHOCTEN
1 00bEeMOB TIOJIOOHBIX (PUTYp MIPU pElICHUH 3a]ay;

-yMETh BBIYHCIATH TEOMETPUYECKUE BEIMYUHBI (AJIMHA, Yroj, IUIOMIAAb,
00beM, MJIOMIAb MOBEPXHOCTH), HCIIOJB3YS H3yYeHHBIE ()OPMYIIBI U METO/IbI;
-yMeTh OINEpPHUPOBaTh IOHSTHUSMH: TPIMOYTOJIbHAS CHCTEMa KOOpJAWHAT,
KOOPAWHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAIIPHOE IPOU3BEICHUE,
YroJl MEKAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJCHUE BEKTOpA Ha YHCIIO;
HaXOJWTh C TIOMOIIBIO0 W3YYEHHBIX (DOPMYINI KOOPAMHATHI CEPEINHBI OTpE3Ka,
paccTosiHue MEXIy ABYMsI TOUKaAMH;

-yMeTh BBIOUPATh MOIXOAAIIMK H3YUYEHHBIH METOX Ui peIICHHUs 3aJadd,
pacmo3HaBaTh MaremMarndeckue (akThl W MaTeMaTHYeCKUe MOJICIH B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHUE MPUBOJHUTH

NpUMEpPhl  MaTEMaTHYECKUX  OTKPBITUH  pPOCCHHCKOM ¥ MHPOBOH
MaTEeMaTHYECKON HayKH.

- yMeTh ONEpPHpPOBAaTh TOHATHAMHE: OINpeAeTieHHe, aKCHoMa, Teopema,
CIIECTBHE,  CBOWCTBO,  NpPHU3HAK,  JOKA3aTe€IbCTBO,  PaBHOCHIIbHBIC

(dbopMynupoBKY; yMmMeHHEe (GOpPMYJIMpPOBaTh OOpaTHOE W IMPOTHBOIOJIOXKHOE
YTBEpXKACHHUE, TPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, UCTIOIB30BATh METOJ
MaTeMaTHYECKOW WHAYKLUWH; MPOBOAUTH JOKa3aTeNbHBIE PACCYXACHUSA MpHU
pELIeHNH 33/1a4, OLIEHUBATh JOTMUECKYI0 IPAaBUIBHOCTh PacCyKICHUI;

-YMETh OIEPUPOBATh MOHATUAMHU: MHOKECTBO, IIOJMHOKECTBO, ONEPALIMA HaJ
MHOKECTBAaMH; YMEHHE HCIOIb30BATh TEOPETHKO- MHOKECTBEHHBIN ammapar
JUIS OIIMCAHMs PeajbHBIX MPOLECCOB U ABJICHUM NpPH PEIIEHUH 331a4, B TOM
YHCIIC U3 APYTUX YIEOHBIX IPEAMETOB,

pa3po3HeHHbIe, OecCHCTEeMHBIE
3HAHWSA, HE YMEET BBIACTATH
[JIaBHOE U  BTOPOCTEICHHOE,
JIOTTyCKaeT OIINOKHU B
onpeaeIeHun TTOHATHH,
HCKaXKaeT 170 CMBICT,

OecropsiIouUHO0 W HEYBEpEHHO
u3JlaraeT MaTepHail.




-yMETh ONIEpUPOBaTh NOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUTOCKOCTH; YMEHHE 33/1aBaTh M OMHCHIBATH Ipadbl pa3sIMIHBIMU CIIOCOOaMU;
WCTIONB30BaTh rpadbl P PELICHUH 3a1a4;

-yMeTh CBOOOJTHO OMEPUPOBATh MOHATHAMU: COYETAaHHE, IEPECTaHOBKA, YHCIIO
COYETAHWH, YHCIIO IIEPEeCTaHOBOK; OMHOM HEBIOTOHA; yMmeHHe NpPUMEHSTH
KOMOHMHATOPHbIE (haKTHI U PACCYKICHUS JIs PELICHHS 3a/1a4;

-yMETh ONEPUPOBATH MOHITUSMH: HATypaIbHOE YMCIIO, LEJI0e YHCI0, OCTATOK
MO0 MOAYJIO, PalMOHAIBHOE YHWCIIO, HPPALHOHAJIBHOE YKCIIO, MHOXKECTBA
HATypaJbHBIX, IENBIX, PAlUOHAIBHBIX, JICHCTBHTENBHBIX YHCEN; yMCHHE
WCTIONB30BaTh NPU3HAKU MACTMMOCTH, HAMMEHBIIWN OOIIMH JeNuTeNnb |
HauMeHblee oOmiee KpaTHOE, airoputM EBkimupma mpu pelieHuH 3a1ad;
3HAKOMCTBO C Pa3JIMYHBIMHA ITO3UIHOHHBIMU CHCTEMaMH CUUCIICHUS;

-yMeTh CBOOOIHO OMEPHPOBATH MOHATHSIMU: CTEIEHb C LEJIBIM IOKa3aTeleM,
KOpEHb HATypaJbHOM CTENEHH, CTENEeHb C palMOHAIBHBIM IIOKa3aTelieM,
CTETIeHb C JCWCTBUTENBHBIM (BEIECTBEHHBIM) ITOKA3aTeNIeM, JIOTapU(M dncIa,
CHHYC, KOCHHYC U TaHT€HC TIPOU3BOJIEHOTO YHCIA;

-yMeTh OTIepPUPOBAThH HOHSTHAMHU: TOXIECTBO, TOXIECTBECHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHHH W
HEpaBEHCTB, PAaBHOCHIBHOCTh  ypPaBHCHWH, HEPAaBEHCTB U  CHCTEM,
palroHaJbHEIE, WppanroHaNbHBIE, MoKa3aTeNbHbIC, CTETICHHEIE,
JorapupMHUYecKue, TPUTOHOMETPUYECKUE ypaBHEHHWS, HEpaBEeHCTBA W
CHCTEMBI; YMEHHE PeIlaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO
pa3NMYHBIX TPHEMOB; peNIaTh YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C
napamMeTpoM; NPUMEHSATh YPaBHEHUsI, HEPABEHCTBA, UX CHCTEMBI JJISl PEIICHUSI
MaTeMaTHYeCKUX 3a7ad M 3a7ad M3 pasNyHbIX 00JlacTel HaAyKH M pearbHON
KH3HUY,

-yMeTh CBOOOJHO OIEPUPOBATh MOHATHIMU: TpapuK (QYHKIHH, OOpaTHas
byHKIMS, KOMIO3WIMA (QYHKUWH, JHUHEHHAs QYHKUOUS, KBaJpaTHYHAas
GyHKIHS, cTeTleHHass (QYHKIMS C LEJBIM IOKa3aTeleM, TPUrOHOMETPHYECKUE
¢yHKIMU, oOpaTHBIE TpPUTOHOMETpHUYECKHe (YHKINW, TOKazaTelbHas U
norapu@mudeckas GyHKIWUH; YMEHUE CTPOUTH rpaduku GYHKIUH, BBIMTOIHAITH
npeoOpazoBaHus rpadpuKkoB QyHKIHI;

-yMEHHE HCHOJIB30BaTh Trpapukd (GYHKIMH s W3YYEHHsS IIPOIECCOB H
3aBUCHUMOCTEH TIpU pEIICHHH 33/a4d U3 JAPYrHX Y4eOHBIX NpPEAMETOB U H3
pEaIbHOM KU3HU;

-BBIpaKaTh GOPMyJIaMH 3aBUCUMOCTH MEX/Y BEIHIHHAMU;

-yMEHHE CBOOOJHO ONEpUPOBATh MOHSATHAMHU: YETHOCTh  (DYHKIUH,
MEPUOJIMYHOCTh  (YHKIMH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIHMM, SKCTpeMyM (YHKIWHM, HanOoJbIlee W HaWMEHbIIee 3HAYCHUS
(YHKLIMY HA TPOMEXYTKE; yMEHHE MPOBOJAUTH HcCIeJ0BaHNE (YHKINY;
-yMEHHE WCIONB30BaTh CBOWCTBA W TpadUKu QYHKIMA Ui pelieHus
YpaBHEHHH, HEpPaBEeHCTB M 33Jad C IapamMeTpamMH; H300paxkaTb Ha
KOOPAWHATHOW TUIOCKOCTH MHOXECTBA PELICHUH YpaBHEHHUH, HEPABEHCTB U UX
cHUCTEM;

-yMeTh ~ CBOOOJHO  OINEPUPOBATh  IMOHATHSAMH:  IOCJIEJOBATEIHLHOCTD,
apudmeTndeckas IMporpeccusi, TeoMeTpHyecKas Mporpeccus, OECKOHEYHO
yOBIBaOIIas reoMeTpruecKas pOTrpeccus;

-yMEHHE 3aJaBaTh IIOCIEJOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYPPEHTHBIX GOopMyIT;

-yMETh OIEpUpPOBaTh HOHSATHAMHU: HENPEPHIBHOCTh (YHKLIWH, ACHMIITOTHI
rpaduka QyHKIHH, IEpBast U BTOpasi MPOU3BOIHAS (PYHKIMH, FT€OMETPUICCKUI
n  (QU3MYECKUI CMBICT MPOM3BOJAHOH, MEpBOOOpa3Has, OINpeIeICHHbIH
WHTETpal; yMEHHE HaxXxOOUTh AacHMOTOTHl Trpaduka QYHKIUH, yMEHHE
BBIYHCIIATH TPOM3BOAHBIC CYMMBI, MPOM3BEACHHS, YaCTHOTO M KOMIO3UIINU
(hyHKIHHA, HAXOIUTH YpaBHEHNE KacaTeIbHOU K rpaduKy GQyHKITAH;

-yMEHUE HCIONb30BaTh MNPOM3BOAHYIO IS WCCIEAOBaHMS (DYHKIMHA, IS
HAaXO0X/JICHUS] HAWIYYIIETO PEIICHUS B MPUKIAJHBIX, B TOM YHCIIC COIHAIBHO-




SKOHOMHMYECKHX W (PHU3MYECKHX 3ajadax, Uil OMNpPEACNCHHUS CKOPOCTH H
YCKOPEHHMSI; HaXOAWTH IUIOMATN M 00BEeMBI (HUTYp C MOMOIIBIO MHTETpAla;
OPUBOIUTH MPHUMEPHl MATEeMaTHYECKOTO MOAETHPOBAaHUS C TIOMOUIBIO
TG hepeHIMATBHBIX YPaBHCHHIA;

-yMeTh OIEPUPOBATH TOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSDKCHHBIC
KOMIUTIEKCHbIE YHCIIa, MOAYJIb WM apryMEHT KOMIUICKCHOTO dHCia, (opma
3allUCH KOMIUIEKCHBIX 4YHcesl (TeOMEeTpUYecKasi, TPUTOHOMETpUYECKass H
anreOpanveckas); yMeTb MPOU3BOAUTH apuUPMETHUYECKHue JCHCTBUS C
KOMIUIEKCHBIMHA ~ YHCIIaM{;  HPUBOAWTH  TNPUMEPHl  HCIIOIb30BAHUS
KOMILJICKCHBIX YHCElT;

-yMeTh CBOOOJHO OIEpUPOBaTh MOHATHIMU: CpeAHee apupMEeTHIECKOe,
MeInuaHa, HawOoNbIIee W HaWMEHbIIee 3HA4YeHHs, pa3Max, IHCIEepCHs,
CTAaHIApTHOE OTKJIOHEHHWE [UIS OIMCAHUS YHCIOBBIX JaHHBIX; YMEHHE
HCCIIEIOBaTh CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCJIE C MPUMEHEHHUEM
rpagu4ecKuX METOJOB M 3JEKTPOHHBIX CPEACTB; IpadUUecKd HMCCIIeT0BaTh
COBMECTHBIE HAOIIOJCHUS C TIOMOIIBIO AMArpaMM PAacCEUBAHUS M JIMHEHHOM
perpeccuu;

-yMeTh HaXOIUTh BEPOSTHOCTU COOBITHH C HCIIONB30BaHUEM TpadUUeCcKUX
METOJIOB; MPUMEHSTH JUIS PEIICHHUS 3a1a4 GOPMYIIbI CIIOKEHHS U YMHOKCHUS
BEpOsITHOCTEH, (opMylly TONHOW BeposTHOcTH, (opmyny beprHymm,
KoMOWHaTopHble (GakTel ¥ (QOPMYIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHIf; yYMEHHE ONEpHPOBAThH IIOHATHAMH: CIIydaliHas BeJIHYHHA,
pacmpenesieHie BEpOSTHOCTEH, MaTeMaTH4ecKoe OXUAAHHWE, IUCIepCHS U
CTaHAApPTHOE OTKJIOHCHHE CIy4YaliHOW BENMYMHBI, (PYHKIHMU pacpeieieHus u
IUIOTHOCTH PaBHOMEPHOTO, MTOKA3aTEJIHHOTO M HOPMAIBHOTO PacHpeeNiCHNH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICNCHUH IS pPEICHUS
3aja4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJNBIIMX 4YHCET, METOJbI
BBIOOPOYHBIX HCCIIEOBAHUN; YMEHHE TPUBOJIUTH MPUMEPHI IPOSBICHUS
3aKOHa OOJBIIMX YMCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBICHHSX;

- yMeThb CBOOOJHO OIEpUPOBATh TOHATHUAMH: TOYKA, NpPsAMAasi, TUIOCKOCTb,
HPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUHI yroJl, IBYIPAaHHbIN yroJl, TpEXTPaHHbIA
yroji, NepeceKarolIrecsi, NapajulelibHble W CKPEIIMBAIOIIUECs NpsSMbIe,
MapauIeNIbHOCTh U TIEPICHIUKYIIIPHOCTD MPSIMBIX M IUIOCKOCTEH, YroJI MEKIY
NPSIMBIMH, YTOJl MEXIy HPSMOW M TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH;
YMEHHE HCIIOJIb30BATh MPH PEIICHUH 3a/a4 M3Y4eHHbIE (aKThl U TEOPEMBI
TUIAHUMETPHH; YMEHHE OIICHUBATH Pa3Mephl 00BEKTOB B OKPYIKAIOIIEM MHUPE;
-yMEHHUE ONEepUPOBATH MOHITHUSMHI: MHOTOTPAaHHUK, CEYCHHE MHOTOTPaHHHKA,
MPaBWIBHBI MHOTOTPaHHHK, MpHU3Ma, MUpamMuna, (GUrypa u MOBEPXHOCTH
BpallleHus, WINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYCHUS
KOHyca W WLWIMHApA, NapajjielbHble OCH MM OCHOBAHHUIO, CEUCHHE LIapa,
TUIOCKOCTb, Kacaromasics cepsl, IHIHHIPA, KOHYCa;

--yMEHHE CTPOUTHh CEYCHHWE MHOTOTPaHHUKA, M300pakaTh MHOTOTPAHHHKH,
(Gurypsl ¥ MOBEPXHOCTH BpAlLlEHHs, UX CEUCHHUS, B TOM UYHUCIIE C MOMOIIBIO
AJIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTh CBOWCTBA FEOMETPHUECKIX (PUTYP,
CaMOCTOSITEIbHO  (pOpMYIHpOBaTh  ONpEAeNeHUsT  M3y4aeMblXx  uryp,
BBIJIBUTAaTh THIIOTE3bl O CBOMCTBaX M MPHU3HAKAX T'€OMETPUUYECKUX (Uryp,
00OCHOBBIBAThH WU ONIPOBEPraTh UX;

-yMEHHE TPOBOAMTH KiacCUPHUKANUIO (UTYp MO pa3iIMYHBIM TPU3HAKAM,
BBITIOJIHATH HEOOXOIUMBIE JIONOTHUTEIIbHBIE TIOCTPOCHHUS;

yMETh CBOOOJHO OINEpUPOBATH MOHATHSAMM: IUTOWIadb (UTYpHL, 00BEM
(Gurypsl, BelIM4YMHA yIiIa, PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE
MEXIy NpAMBIMH, PACCTOSHHE MEXKAY IUIOCKOCTSMH, IUIomags chepsl,
TUIOINAAb TIOBEPXHOCTH MUPAaMHJIBL, IPU3MBI, KOHYCa, HUIHHIPa, 00beM KyOa,
HPSMOYTOJIFHOTO TapajuieNienuIe/ia, MIpaMAIbl, TPU3MBI, IIUIHHAPA, KOHYCA,
apa; yMeHHe HaXOANUTh OTHOIICHNE 00hEeMOB IMTOI0OHBIX (uryp;

-yMeTb CBOOOJHO ONEpPUPOBaTh MOHATHAMH: MABIDKCHHE, MapauleIbHBINA
NEepeHoC, CHMMETpPHsS Ha IUIOCKOCTH M B TIPOCTPAHCTBE, IIOBOPOT,
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npeoOpazoBaHue MoJ00HsI, TOJOOHbBIE (PUTYPBI; YMEHNE PAacCIIO3HABATh PaBHbBIE
u 1mopoOHble GUrypsl, B TOM 4YHCIE€ B IPUPOIE, UCKYCCTBE, apXUTEKTYPE;
yMEHHE UCIOJb30BaTh  IE€OMETPUUECKUE OTHOILIEHUS, HaXO/AUTh
reOMEeTPUYECKHE BEIWYHMHBI (IJMHA, Yroj, IUIOMaab, 00beM) NPU pelICHUH
3aja4 U3 Apyrux y4eOHbIX IPEIMETOB U U3 PeabHOM KU3HU;

-yMeTb CBOOOZHO ONEPUPOBATH IOHATHAMU: TNPSAMOYTOjbHAas CHCTEMa
KOOpJMHAT, BEKTOp, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO, Pa3I0KeHHUe BEKTOpa Mo 6a3ucy,
CKIAPHOE NPOM3BEICHHE, BEKTOPHOE MPOM3BEICHHE, Yol  MEXIY
BEKTOPAMH; YMEHHUE HCIIOIb30BaTh BEKTOPHBIH M KOOPAWHATHBIA METOA AJIs
peleHHs TeOMETPUIECKUX 3a7ad 1 3a7ad IPyTruxX yuyeOHBIX IPEIMETOB;

-yMETh MOJEIMPOBaTh peaJbHbIE CHUTyallMd Ha S3bIKE€ MaTeMaTHKU;
COCTABIIATh BBIPAXKECHNUS, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI II0 yCIOBUIO
3aJlauM, HUCCIEA0BaTh MOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM ammapara
anreOpsl, HHTEPIPETUPOBATH MOJydCHHBIH  pe3yJbTarT; CTPOUTH
MaTeMaTHYECKHE MOJENHU C MOMOLIbI0 T€OMETPUUECKUX MOHATHH U BEJIUYUH,
peumaTtb CBsI3aHHBIC C HHUMHN IMPAKTHUYCCKHUEC 3aJa4u, COCTaBJIATh
BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATh IIOJIYYEHHBIH PE3YJIbTaT;
pelmaTh NpUKIagHble 3afadd CPEACTBAMH MaTEMaTHYEeCKOTO aHajln3a, B TOM
YHCJIE COLUATIBHO- dKOHOMUYECKOT0 U (PU3UYECKOT0 XapaKTepa;

-yMEHHE BbIOUPATh MOIAXOMSALINN METOJ Ui PEUICHUS 3aJadyd; MOHUMaHUe
3HAYMMOCTH MAaT€MaTHKU B M3YYEHUH NPUPONHBIX M OOILECTBEHHBIX
NPOLIECCOB W SIBJICHUH; YMEHHE pAcHO3HaBaTh IPOSBICHUE 3aKOHOB
MAaTe€MaTUKU B HCKYCCTBC€, YMCHUC MNPUBOJUTL IMPUMCPLBI MAaTCMAaTHYCCKHUX
OTKPBITUN POCCUNCKON U MUPOBOH MaTEMaTUUYECKOU HAYKU

-yMETh OINEpPUPOBATh MOHATUSAMH: palMOHaiIbHAs (YHKLUS, IOKa3aTelbHas
¢dyHKIHS, CTEeTeHHas ¢dyHKIHS, norapugMudeckas ¢dyHKIWS,
TPUTOHOMETpUYecKne (YHKIWHU, OOpaTHble (QYHKIWH, yMEHHE CTPOUTH
rpaduKi W3y4EHHBIX (YHKOWHA, HCHONB30BaThb TIpapuKH NpPU HU3YYEHHH
MPOLIECCOB M 3aBUCHUMOCTEH, NpPU pEIIeHUHM 33434 U3 JPYyrux Yy4eOHBIX
MPEeMETOB | 33]1a4 U3 PealbHOW KU3HH; BEIpAXKaTh POpPMYyJIaMH 3aBHCUMOCTH
MEX[y BEJINUNHAMU;

-yMeTh OIepUPOBaTh HOHATHAMU: TOXAECTBO, TOXAECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHHH W
HEpaBEHCTB, PpaBHOCHIBHOCTH ypaBHEHWH, HEPaBEHCTB M  CHCTEM,
pannoHaJbHbIE, UppannOHANbHEIE, MOKa3aTeNbHBIE, CTEIICHHBIE,
jnorapupMHUIEcKue, TPUTOHOMETPUYECKHE ypPaBHEHHUS, HEPAaBEHCTBA M
CHCTEMBI; YMETh pelllaTh YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI C ITOMOIIBIO
pPa3NMYHbIX TPUEMOB; pellaTh YPAaBHEHMS, HEPABEHCTBA W CHCTEMBI C
napameTpoM; NPUMEHATh yPaBHEHUsI, HEPABEHCTBA, UX CHCTEMBI JJIS1 PELICHUS
MaTeMaTHUYEeCKHUX 3aja4 M 3aJla4 M3 Pa3IMYHbIX 00NacTel HAYKH W peajbHOM
KU3HH;

-yMeTh CBOOOJHO ONEpPUPOBaTh MOHSATHAMH: MABIKEHHE, NapauleIbHBINA
MEpPEeHOC, CUMMETpUsT Ha IUJIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue Mo00MsI, MO00HbIE (BUTYPHI; YMETh PACIO3HABATH PAaBHBIC
U 1momoOHbIe (GUrypBl, B TOM 4YHCIIE€ B TPHUPOJE, UCKYCCTBE, apXHTEKTYpE;
YMETh WCIOJIBb30BaTh reOMETPHUYECKHE OTHOLICHUS, HaXOJIUTb
reOMEeTpUYECKHE BENWYHMHBI (IJIMHA, YTOJI, TUIOMIaah, O0BEM) MPH pEIIeHUH
3aJa4 U3 Ipyrux y4eOHBIX IPEAMETOB U U3 PeaJbHOM KU3HU

-yMETb  ONEPUPOBATh TMOHATHAMH: palMOHAIbHBIE, HpPPAlMOHAIBHBIE,
MoKa3aTelbHble, CTENCHHBIE, JIOrapU(PMUYEeCKue, TPUTOHOMETPHUUECKUE
YPaBHEHUS M HEPABEHCTBA, X CUCTEMBI,

-yMETb OINEpPUPOBAaTh MOHATHUAMH: MHOIOIPAaHHHUK, C€YEHHE MHOIOTpPAaHHHUKA,
Ky0, mapaienenumnes1, npu3Ma, nupamua, Gurypa u moBepxXHOCTh BpalleHUs,
IWIMHAP, KOHYC, map, cdepa, cedeHUss (GUIYphl BpalICHUs, IUIOCKOCTB,
Kacatommasicsi cepsl, HWINHIPA, KOHYCa, IIOLIab NOBEPXHOCTH MHPAMUIBI,
MPU3MBI, KOHYca, HWIMHApPa, Iomaas chepbl, 00beM KyOa, MPsIMOYTOIbHOTO
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napajuiefienuie/a, TUPaMUIbl, MTPU3MbI, NWINHIPA, KOHYycCa, Iapa; yMCHUE
n300pakaTb MHOTOTPAHHHUKH M TIOBEPXHOCTH BpAIICHHUS, UX CEUCHHS OT PYKH,
C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CpPEICTB; YMETh
pacro3HaBaTh CAMMETPHIO B IPOCTPAHCTBE;

-yMETh pPacrliO3HaBaTh MPaBUIbLHBIE MHOTOTPAaHHUKH;

-yMETh OINEPUPOBATh MOHATHSAMH: NPSIMOYTOJbHAs CHCTEMa KOOpIMHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIpHOE TPOU3BEICHUE,
yroJl MeXJy BEKTOpaMH, CyMMa BEKTOpOB, ITPOM3BECHIE BEKTOPA HA YHCIIO;
HaXOIWTh C TIOMOIIBI0 M3YYEHHBIX (POPMYN KOOPIWHATHI CEPEeIUHBI OTpE3Ka,
paccTOSHUE MEXAY ABYMS TOUKaMHU

-yMETh OIEpUPOBATh MOHATHIMHU: CIyYAHHBIM OMBIT W CIy4YailHOE COOBITHE,
BEPOSITHOCTD CIIy4allHOTO COOBITHS

-yMETh BBIYHCIIATH BEPOSITHOCTH C HCIOJIB30BAHHEM IpaQUUECKHX METOIOB;
OpUMEHSTH  (OPMYNBI  CIOKEHUS W yMHOXKEHHS  BEPOSTHOCTEH,
KoMOWHaTopHbIe (PaKkThl U POPMYIIBI IPU PEIICHUH 3a/1aY;

-OLICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4alHBIMU
BEIMYMHAMH, YMEHHE MPUBOIUTH NPUMEPHI MPOSBICHHUA 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMeTh CBOOOTHO ONEPHPOBATH MOHATHUSMH: CTEHCHb C LIEJNbIM IOKa3aTeIeM,
KOPEHb HATYpaJbHOM CTENEHH, CTENCHb C palMOHAIBHBIM IIOKa3aTelieM,
CTeTIeHb C JCWCTBUTENBHBIM (BEIIECTBEHHBIM) MTOKa3aTeNIeM, JIorapiudm ducia,
CHHYC, KOCUHYC ¥ TAHT€HC IPOU3BOJIBHOTO YHCIIA;

-yMeTh CBOOOIHO OMNEPHUPOBaTh MOHATHUAMHU: Tpaduk QyHKIHUH, oOpaTHas
¢byHKIMS, KOMIO3uIMA (QYHKUWH, JuHEHHAs QYHKOUS, KBajpaTH4YHAsS
¢GyHKIMS, cTeneHHas QYHKIUS C LENbIM IMOoKa3aTeJIeM, TPUTOHOMETPHUYECKHE
¢yHKIIMHA, OOpaTHBIE TPUTOHOMETpUYeCKHe (YHKIMH, TOKa3aTelbHas |
norapu@mudeckas (GyHKIUU; YMETh CTPOUTH TrpaduKu (YHKIUHA, BBITOIHSATH
npeoOpa3oBaHus TpapuKOB QYHKIIHIA;

-yMeThb HCIONB30BaTh Tpaduku (GYHKUMH Ui HM3Y4YEHHUs IPOLECCOB U
3aBUCHUMOCTEH TpH PEIICHHH 33a/Jad W3 APYrHMX Y4YeOHBIX HPEAMETOB U W3
peanbHOH KU3HK; BEIpaKaTh (HOpMYIaMu 3aBUCUMOCTH MEX]Ty BEIMYHHAMU,
-cBOOOIHO OIEpUpPOBaTh MOHITUSMH: YE€THOCTb (YHKLUWH, NEPHUOAUIHOCTH
(YHKLIMH, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTH (DYHKLHH, SKCTPEMYM
(GyHKIMHM, HAUOOJIbIIee W HAaUMEHbBIIIECS 3HAUCHUS (DYHKI[MM Ha MPOMEKYTKE;
YMETh MPOBOJIUTH UCCIICOBAHNE (YHKIIH;

-yMETh HCIIOJIb30BaTh CBOWCTBA M rpaduku GYHKOMH [UId  peleHus
YpaBHEHHH, HEPaBEHCTB M 33Jad C IapaMmeTpamH; H300paxkaTb Ha
KOOPAMHATHOH IUNIOCKOCTH MHO>KECTBA PEILIEHUI ypaBHEHUM, HEPABEHCTB U UX
CHCTEM

-yMETh ONEpPUPOBaTh MOHATHSIMHU: CpelHee apuPMeTHUecKoe, MeaAuaHa,
HauOoNblllee W HAaWMEHbIIee 3HAUeHUs, pa3Max, IWCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHWCIIOBOrO Habopa; YMEHHE H3BIIEKaTh, WHTEPIPETUPOBATH
nHPOPMALIMIO, MPEACTABICHHYI0 B Ta0NuIaX, Ha AWarpammax, rpadukax,
OTPaKaIOIyl0 CBOWCTBA PpEaJbHBIX IPOLECCOB M SBJICHUH; NPEICTABIAThH
WH(OPMAITUIO C TIOMOIIBIO TAOJIHII U IHATPaAMM;

-MCCIIEI0BaTh CTATUCTHYECKUE JIaHHBIE, B TOM 4YHCIE C TPUMEHEHUEM
rpadMueCcCKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

-yMETh OIEPHPOBATH MOHATHAMH: TOYKA, MPsAMasi, IUIOCKOCTh, IPOCTPAHCTBO,
JOBYTPAaHHBIM  yrojl, CKpEUIMBAIOIIMECS TpsAMble, MapajuIeIbHOCTh U
MEPIEHNKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MeXAy HpPSMBIMH, yroi
MEXIy TPSIMON W IJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSAMH, PACCTOSHHE OT
TOYKH [0 IIOCKOCTH, PACCTOSHHE MEXIY IPSAMBIMH, PAaCCTOSHHE MEXKIY
IJIOCKOCTSIMU;

-yMETh HCIIONB30BaTh NMPH PELICHUW 3a/a4 W3y4YeHHbIC (aKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHE OIICHUBAThH pa3Mepbl 00bEKTOB OKPY’KAIOIIET0 MUpPa

-yMETh OINEPUPOBATh MOHATHSAMH: NPSIMOYTOJbHAs CHCTeMa KOOpIHMHAT,
KOOPJAMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIIPHOE MIPOU3BEACHUE,
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YTOJI MEXAy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BENECHUE BEKTOpA HA YHCIIO;
HaXOIWTh C TIOMOIIBI0 M3YYEHHBIX (POPMYN KOOPIWHATHI CEPEeIUHBI OTpE3Ka,
paccTosHUE MEXIY IByMs TOUKaMH;

-yMeTh BBIOMpaTh MOIXOJSAINNANA HM3YYCHHBIH METOJ JUIsl PEIICHUS 3aJlayuH,
pacmo3HaBaTh MareMaThdeckne (aKTbl W MaTeMaTHYecKhe MOJENd B
MIPUPOTHBIX M OOIIECTBEHHBIX SIBJICHHUAX, B NCKYCCTBE;

-YyMEHUE MPUBOJUTH MPUMEPHl MATEeMATHUYECKUX OTKPBITHUH POCCUMCKON U
MHUPOBOW MAaTEMaTUYECKON HAYKH.

- YMETh ONEPUPOBAThH MOHITHAMHU: CITydallHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTb CIYYalHOTO COOBITHS; YMETh BBIYMCIATH BEPOSTHOCTH C
WCTIONB30BaHHEM Ipa)UuecKUX METOJOB; MPUMEHSTH (OPMYINbI CIOKEHHS H
YMHOXEHHSI BEpPOSTHOCTEH, KOMOHWHATOpHBIE (aKkTel W (QOpMYJIBl TIpH
pEIIeHnH 3a7aq; OIEHIBATh BEPOSITHOCTH PEANBbHBIX COOBITHIA; 3HAKOMCTBO CO
CIy4ailHBIMHM BETUYMHAMH; YMEHUE MPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YHCEI B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX

-yMeTh ONEPHUPOBATh MOHATUSAMHU: (QYHKIHSA, HENpepblBHAs (QyHKIHUS,
MPOM3BOJHASA, MEPBOOOpa3Hasi, OIpEeNICHHbIH HHTErpal; yMETh HaXOIUTh
MPOM3BOJIHBIE JIEMEHTAPHBIX (YHKIUHA, UCTIONB3YsI CIIPaBOYHBIE MAaTEPUAIIBL;
UCCIIE0BaTh B MPOCTEHIINX CIydasX (QYHKIMA HA MOHOTOHHOCTb, HAXOJHTh
HauOONBIINE ¥ HAWUMEHBINIWE 3HAYeHUS (YHKOWUH; CTPOUTH TpaduKu
MHOTOWICHOB C HCIOJb30BAHUEM amnapara MaTeMaTHYeCKOr'o aHallu3a;
NPUMEHSTH POU3BOIHYIO IPH PELICHUH 33/1a4 Ha JIBU)KEHHE;

-pemraTh MpakTHKO-OPUEHTHPOBAHHBIC 3a/1a4 HAa HANOOJIBIINE 1 HANMEHBIINE
3HAYCHUS, HAa HAXOXKJICHHUE ITyTH, CKOPOCTH B YCKOPEHHUSI,;

-yMeTh OINEPHPOBaTh MOHITUSMH: JIBWKEHHE B TNPOCTPAHCTBE, MOJOOHBIC
(GUryphI B IPOCTPAHCTBE; UCIIOIB30BATh OTHOLICHHUE TUIOMIA el TOBEPXHOCTEH
1 00beMOB TIOJIOOHBIX (PUTYp MIPU pElICHUH 3a]ay;

-yMETh BBIYHCIATH TEOMETPUYECKHE BEIMYUHBI (IJIMHA, Yrojl, IUIOMIANb,
00’beM, IIIOMIA/Ib TIOBEPXHOCTH ), HCHONIB3YS M3Y4YEeHHbIE ()OPMYJIBI U METOIBI
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I11. PACOIPEJEJIEHUE OINEHUBAHUSA PE3YJIBbTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUIA

Konanl
Coaepixanue Kypca ®opma KOHTPOJISA pe3yJIbTaToB
OCBOCHUS
Texkyuuii KOHTPOJIb
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKHA OCHOBHOI IIKOJIbI
Tema 1.1 Lenp m 3amaum MaTeMaTHUKU NPU | YCTHBI  OTBET; pELICHUE
OCBOCHMM  CHEIUaNbHOCTH. YHcoa M | CUTyallMOHHBIX 33]a4
BBIUMCIICHUS]
Tema 1.2  IlpoueHTHBIE  BBIYMCICHHS. | pELHICHUE MPAKTUYECKUX OK 01, OK 02,
YpaBHEHMs 1 HEPaBEHCTBA 3a/1a4 OK 03, OK 04,
Tema 1.3. IIpolieHTHBIE BBIYMCICHUS B | BBHIITOJIHEHUE tectoBbix | OK 05, OK 06
Ipo(ecCHOHANIBHBIX 3aJa4ax 3aJlaHui
Tema 1.4 Pemenue 3amau. BxopgHoil | pemeHue MIPaKTUYECKUX
KOHTPOJIb 3a/1a4
Pa3nea 2 Ilpsimble ¥ mJ10cKOCTH B pocTpancTBe. KoopAMHATHI M BEeKTOPHI B
NPOCTPAHCTBE

Tema 2.1. OcHoBHbIE IIOHATHUSA | YCTHBIM OTBET; pEUICHUE

crepeoMeTpur. PacronokeHue mpsSMbIX U
IJIOCKOCTEN

IMPAKTHUYCCKUX 3ala4

Tema 2.2. ITapamienbHOCTb NPAMBIX, IPSIMON
7 TNIOCKOCTH, TIIOCKOCTEH

MaTeMaTHYEeCKUI TUKTAHT;
pelIeHre MPaKTUYECKUX
3aJTaHUN

Tema 2.3. IlepneHIuKyJIsIpHOCTH TPSAMBIX,
pSMOM U TIIOCKOCTH, TNIOCKOCTEH

PEIICHUC TPAKTUYICCKUX
3aga4d

Tema 2.4. IlepneHauKkynsip W HaKJIOHHas.

PEIICHUC TPAKTUYICCKUX

OK 01, OK 03,

TeopeMa 0 Tpex nepneHauKyIspax 3a/1a4 OK 04. OK 07
Tema 2.5. KoopauHaTsl M BEKTOpbl B | BBIIIOJHEHUE TECTOBBIX ’
MPOCTPAHCTBE 3aJaHui
Tema 2.6. IlpsMble W IUIOCKOCTH B | pEIIEHUE MIPAaKTHYECKUX
IIPAKTHYECKUX 3a/1a4ax 3a1a4
Tema 2.7 Pemenue 3amad. IlpsimMble U | KOHTpOJb Tpu paboTe B
IJIOCKOCTH, KOOPJAMHATBI M BEKTOPHI B | MMapax; penieHue
IIPOCTPAHCTBE MIPAaKTUYECKUX 3ajauy;

BBIITOJITHEHUE TECTOBBIX

3a1aHUI

Paspnen 3. OcHoBbl TpUTrOHOMeTpHHU. TpUroHoMeTpuyeckue PyHKINH

Tema 3.1 Tpuronomerpuueckue (yHKIMM | MATEMAaTHUYECKUN JIUKTAHT;
IIPOU3BOJIBHOTO YIJIA, YUCIIA peuieHue MIPAKTUYECKHUX

3aJaHui OK 1,0K 2,
Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHUE | YCTHBIM OTBET; PEIICHUE OK 3, OK 4,
TOXECTBA MIPAaKTUYECKUX 3a/1a4 OK 5

Tema 3.3 Tpuronomerpuueckue QyHKIHH,
UX CBOMCTBA U rpauku

PEIICHUEC TPAKTUYCCKUX
3aga4d

Tema 3.4 OOparHbIE TPUTOHOMETPHUYECKHE
byHKIIMN

YCTHBIN OTBET; pEILICHUE
MPAKTUYECKUX 3a/1a4

Tema 3.5 TpuroHoMeTprU4YECKHE YPaBHEHUS U
HEpaBEHCTBA

pelieHue MPAKTUYECKUX
3aJIaHUN
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Tema 3.6 Pemenne 3amay. OCHOBBI
TPUTOHOMETPHH. Tpuronomerpuueckue
byHKIUHA

pelieHue MPAKTUYECKUX
3aJaHNM; BBIIIOJIHCHUE
TECTOBBIX 3aJaHUM

Pa3nes 4. Crenenn u kopuu. CreneHHas, nokasareJbHasi M JJorapupmuyeckasi pyHKuuu

Tema 4.1 CrenienHast pyHKIIUs, €€ CBOMCTRBA.
ITpeoOpa3oBaHne BBIpaXKEHUM C KOPHSMHU n-
0l CTeneHn

YCTHBIN OTBET; pPeLICHUE
MPaKTUYECKHUX 3a/1a4

Tema 4.2 CaoiicTBa CTEIICHU C | YCTHBII OTBET; PEUIEHUE
panuMoHaIbHBIM u JEUCTBUTENIbHBIM | MPAKTHYECKUX 3aa4
MOKa3aTeJIsIMU

Tema 4.3 Pemenue uppanMoHAIbHBIX | PELHICHUE MPAKTUYECKUX
ypaBHEHUI 3aaHu

Tema 4.4 TlokazarenbHass (QyHKUIUSA, €€

PEIICHUC ITPAKTHUYCCKHUX

cBoiictBa. [lokaszarenbHble ypaBHEHUS U | 3aJlaHUM OK 01, OK 02,
HEpaBEHCTBA OK 03, OK 05,
Tema 4.5 Jlorapupm umcna. CBoiicTBa | pemeHHe TPAKTUIECKUX OK 07
JorapugpmoB 3aJlaHui
Tema 4.6 Jlorapupmuueckas QyHKUIuUS, €€ | pelICHHE MPAKTUIECKUX
cBoiictBa. Jlorapupmuueckue ypaBHEHUs, | 3alaHUI
HEPABEHCTBA
Tema 4.7 Jlorapugmsl B IpUPOJIE M TEXHUKE | PELICHHE NPAKTUYECKUX
3alaHul
Tema 4.8 Pewmenue 3agau. CreneHHas, | pelieHue MIPaKTUYECKUX
NoKa3arenbHast U JorapupmMuuecKas | 3aJaHui; BBITIOJIHEHHE
GyHKIIMHN TECTOBBIX 3a/laHUM
Pa3nea S. IIpon3Bognas u nepsoodpasHasi pyHkuuun
Tema 5.1 Ilonstue npousBogHoi. OpMysbl | MATEMATUYECKUN JTUKTAHT;
u npaswia auddepeHnnpoBaHus peleHue MIPaKTUYECKHUX
3alaHUuN
Tema 5.2 [TloHATHE O HENPEPHIBHOCTHU | PEIIEHUE MPAKTUUECKUX
byakuun. Metoa HHTEpBaJIOB 3aJaHui
Tema 5.3 T'eomerpuyeckuili M (pU3NYECKUN | pelIeHHE TPAKTUYECKUX
CMBICJT TPOU3BOTHOM 3aJaHu
Tema 5.4 MoHOTOHHOCTh (DyHKIMH. TOUKHM | peleHHe NPaKTUYECKUX
DKCTpEMyMa 3aJaHul
Tema 5.5 MHccnenoBanue (QyHKIME U | pelIeHHE TPAaKTUYECKUX
NOCTPOEHUE TpauKOB 3aJlaHui OK 01, OK 03,
Tema 5.6 HauOonbiiee u HaMMEHbLIEE | pelICHHE MPAKTUYECKUX OK 04, OK 06,
3HaYeHUS] PYHKINH 3a1aHUI OK 07

Tema 5.7 HaxoxneHne OITHUMaJIbHOIO
pe3yjibTaTa ¢ MOMOIIBI0 TPOU3BOJHON B
MIPAKTUYECKUX 3aJa4ax

peLIeHNE IPAKTUYECKUX
3aJaHuN

Tema 5.8 IlepBooOpa3zHas  (QyHKIUH. | pelICHHE TPAKTUYECKUX
[TpaBuiia Hax 0k /1eHUs IEPBOOOPa3HBIX 3a1aHUI
Tema 5.9 Ilnomanes  KpUBOJMHENHOMN | pellIEHUE MPAKTUUECKUX

tpanenuu. @opmyna Hetorona — JleliOnua

3aJaHUuN

Tema 5.10 Pemenue 3amau. [IpousBonHas u
nepBooOpa3Hast PyHKITUH.

penieHue MPAKTHYECKUX
3aJIaHMI; BEIIOJIHEHUE
TECTOBBIX 3aJaHUN

Pa3gen 6. MHOTOrpaHHMKY M TeJIa BPALleHU I
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Tema 6.1 Ilpusma, mapamirenenunen, Kyo,
nmupamMuJia 1 ux CCYCHHUA

MaTeMaTUYEeCKUI JUKTAaHT;
pernieHue MPAKTUYECKUX
3aJaHUuN

Tema 6.2 IlpaBuibHBIE MHOTOIPDAaHHUKH B
KHU3HU

pelieHue TpaKTUYECKUX
3aJaHUN

Tema 6.3
ceyeHus

[unuuap, koHyc, wmWap HU HX

pelieHue TPaKTUYECKUX
3aJaHUuN

Tema 6.4 O0beMBI U IUIOIIAIU TOBEPXHOCTEN
TEI

COCTAaBJICHUC KPOCCBOPAOB,
PEIICHUE 3a1a4

Tema 6.5 Ilpumepsl cuMMeTpuil B | pelieHue MPAKTUYECKUX
npodeccun 3aJaHui
Tema 6.6 Pemenue 3agau. MHOrOrpaHHUKY U | pelLIEHUE IIPaKTUYECKHUX
TeJla BpallleHus 3aJaHu

OK 01, OK 04,
OK 06, OK 07

Paspnen 7. DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

Tema 7.1 CoObITHE, BEpPOATHOCTH COOBITHS.
Cro’xeHre M YMHOKEHUE BEPOSTHOCTEN

YCTHBIM ~ OTBET;

3aaa4

PCUICHHC

Tema 7.2 BepositHOCTB B | COCTaBJIEHHE KPOCCBOPOB;

npodecCHOHATBHBIX 3a]auax peleHue 3aaad OK 02. OK 03

Tema 7.3 JluckpeTHast ciiyyaiiHasi BEJIMYMHA, | PEILIEHUE MPAKTUYECKUX OI’< 05 ’

3aKOH €€ pacupeleIeHUs 3aJlaHui

Tema 7.4  3agaun  MaTeMaTHYECKOM | pellleHHE MPaKTUYECKUX

CTaTHCTHKH. 3aJlaHui

Tema 7.5 DnemMeHTBI TEOpUN BEPOSITHOCTEN U | pellIeHUe MIPAKTHYECKUX

MaTEMAaTHYECKON CTaTUCTUKU 3aJlaHui

IIpoMe:KyTOYHBIM KOHTPOIb

JudpdepeHupoBaHHBIN 3a4eT TectupoBanue OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,

OK7
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IV. METOIUYECKHUE MATEPHUAJIBI 1151 OEHKHW 3HAHUI, YMEHUM

4.1. OueHo4HbIe CpeACTBA, MIPUMeHsieMble /ISl TEKYIero KOHTPOJIs.
IIpuMepsbl NpakTHYeCKNX (CUTYAUMOHHBIX) 3a/1a4

1. ITnomans moBepxHoctu kyda 150. Haiitu ero oonem.

2.B mpAMOM TapasuIesIeNuese CTOPOHB OCHOBaHHS 3 M 6 obpasyor yron 30°. Bokoas
nmoBepxHOCTh 24. Halitu ero oobem.

3.Anodema mpaBUIBHOM YETHIPEXYTONBbHOM mUpamMuabl 4, cTropoHa ocHoBaHus 6. Haiitu
I0Ia/1b OOKOBON MOBEPXHOCTH MUPAMUJIBI.

4.]lnaroHayib OCEBOrO cedyeHus muiauHApa 48 cM 00pasyeT ¢ MIOCKOCThI0O OCHOBAHUS yroJl 30°.
Haiiaure pannyc ocCHOBaHMS U BBICOTY LMJIMH/PA.

5.00pa3yromass koHyca paBHa 6, miom@aab ocHoBanusa 9z . Halitu mnomaar OoxoBoi
MOBEPXHOCTH KOHYCA.

6.Haiitu ckanspHoe npousBeaeHe BekToposa (2; 4; 1),8(3; 5; 7).

7.Haiiti nyiuny Bektopa AB, ecnu a (-3; 4; 7)), 8(-2; -1; 4).

8.B cOopHuke 6uneroB mo maremaruke Bcero 20 OWJeTOB, B 7 M3 HUX BCTPEUYAETCs BOMPOC O
npou3BoaHOW. Haiiiure BEpOSTHOCTH TOTO, YTO B CIy4YailHO BBHIOPAaHHOM Ha dK3aMeHe Owmiere
HIKOJILHUKY HE BCTPETHUTCS BOIIPOC O MPOU3BOIHOM.

IIpumepsl (00pa3ubl pemeHuii)
[IPUMEP 1. Peumite ypauenne v 2X+ 1 +vVx—3 = 4.

2
PELIEHUE: Bo3senéM 06e 4acTu ypaBHEHUS B KBaApaT (‘\."r 2x+ 1 +x— 3) = 42

IToyanM paBHOCHIBHOE HCXOMHOMY ypaBHerne 2x+1+24/ 2x + 1v/x — 3 + x — 3=16.

[IpuBenéM NOMOOHBIE YJIEHBI M IEPEHECEM claraeMble 0€3 3HaKa KOpHA B IIPaByIO 4acTb
ypaBHeHus 3x - 2+24/ 2x + 14/x — 3=16.

IMonyuum ypasrerue 24 2X + 14/x — 3=18-3x.

Boszeeném obe 4acTH MIOJIyYHBILErOCs ypaBHEHUS B KBaJ[par

(2v2x+ Tvx—3)" = (18 — 3x)?

ITonyunm ypasrerne 4(2x+1)(x-3)= (18 — 3x)~.

Packpoem ckoOku. IlepeHecéM Bce craraemble U3 MpaBoil YacTH ypaBHEHUS B JieBy10. [IpuBeném
MOJ00HEIE: 8x2-24x+4x-12=324-108x+9x>

324-108x+9x>-8x*+24x-4x+12=0.
[Tonyunm ypaBHEeHHE x?-88x+336=0.

D=b?-4ac =(-88)?-4*336=6400
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[TocnenHee ypaBHEHHE SIBJISCTCS CIICACTBHEM HCXOTHOTO YPaBHCHHs. BBIUMCIMM €ro KOpHH.
HNmeem x1=4 , x,=84.

BrinosiHuM nipoBepKy.

IIpu x1=4 BeIpaXKeHue \.@ + ﬂ = 4. lMeem BepHOE PaBEHCTBO. 3HAYUT, X1=4 SABJIAETCA
KOPHEM HaIlIero YpaBHEHHUS.

[Ipu x,=84 BeIpaxenue v 169 + 1/ 81 # 4. Bugum: umeeM HeBepHOE PaBEHCTBO.

Crnes0BaTeNnbHO, X,=84 He ABNIAETCS KOPHEM HAILEr0 ypaBHEHHs. 3aluIIeM OTBET: X1=4
[IPUMEP 2. Peumnte ypauenne v 2X+ 1 +vVx—3 = 4.

2
PEIEHMUE: Bo3Beném 06e 4acTu ypaBHEHHUS B KBapar (‘\."r 2x+ 1 ++x— 3) =42

ITony4nm paBHOCWIBHOE UCXOJIHOMY YPaBHEHHE 2x+1+24/2x + 1vVx — 3 + x — 3=16.

[IpuBenéM NOMOOHBIE WIEHBI M IIEPEHECEM ciaraeMble 0e3 3HAKa KOPHA B IIPaBYIO YacTh
ypaBHeHus 3x - 2+24/ 2x + 14/x — 3=16.

IMonyuum ypasrerue 24 2X + 14/x — 3=18-3x.

Bosseném obe 4acTH MIOJIY4YHBILErOCs ypaBHEHHUS B KBaJpar

(2v2x+ Tvx—3)" = (18 — 3x)?

Ionyunm ypasrerne 4(2x+1)(x-3)= (18 — 3x)~.

Packpoem ckoOku. [lepeHecém Bce craraemble U3 MPaBOi YacTH ypaBHEHHS B JieByl0. [IpuBeném
noxoGHbIe: 8x°-24x+4x-12=324-108x+9x*

324-108x+9x%-8x%+24x-4x+12=0.
[TosryunMm ypaBHEHUE x2-88x+336=0.
D=b’-4ac =(-88)-4*336=6400

| pre— | pe—
88— odd0 88+v 6400
X1:T=4 R X22f284.

[TocnenHee ypaBHEHHE SIBJISCTCS CIICACTBHEM HCXOIHOTO YPaBHCHHs. BBIUUCIMM €ro KOpPHHU.
HNmeem x1=4 , x,=84.

BrinosiHuM nipoBepky.
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IIpn x1=4 BBIpaXKeHue \.I@ + ﬂ = 4. lmeem BepHOE PaBEeHCTBO. 3HAYUT, X1=4 ABJIAETCA
KOPHEM HaIlIero YpaBHEHHUS.

ITpu x,=84 Boipaxenue ¥ 169 + /81 # 4. Buaum: umeeM HEBEPHOE PABEHCTBO.

CrnenoBaTenbHO, X,=84 He SBIIACTCS KOPHEM HAIlEro ypaBHEHUs. 3alUIIeM OTBET: X1=4
[IPMIMEP 3. 16*~17'4*+16=0
=0

IIycts 4" =t, rae t , TOT/Ia YypaBHEHUE IPUMET BHU/I; t2- 17t +16=0

I[aHHOG KBaApPaTHOC YPAaBHCHUE SABJIACTCA NPHUBCACHHBIM, I10 TCOPEME Buera IMOJIYyYHM:

{tl + tz == 1?
t, t, =16
t1:1, t2216

Ecmu t= 1, To 4= 1, 4= 4° x,= 0.
Ecnu t= 16, T0 4= 16, 4%= 42, x,=2

OrtBer: x1= 0, Xo= 2

logi(x+15) =logi(x—1)— 2
[TPUMEP 4. Pemuuth HEpaBeHCTBO 3 3 .

—2=1log19
Pemrenue: BoimoaHuM mpeoOpa3oBaHue MpaBoi YacTH: 3aMEHUM 3 W UCTOJIB3YeM

CBOICTBO CyMMBI JIOTapu(MOB.

logi(x+ 15) = logi(x — 1) + log19;
3 3 3

logi(x + 15) =log1(9-(x — 1))
3 3

1
0<—=1
OcHoBanwue norapudma 3 , 3HAUUT UCTIOJB3YEM 2 CXEMY.
x+15=9-(x —1)(-8x=—-24 ([x=3
[x+15:=-[] x =-—15 x = —15
x—1=0 : x>=1 ,_‘X.':"'l ’.1’-'23 OTBCT:[3:+mj

IIpumepsI TeCTOBBIX 32/ 1aHUM

1. VYcraHoBuTE COOTBETCTBHE MEX/1Y YHMCIOBHIMU MHOXKECTBAMH U X 0003HAYEHUSIMHU.
YKAXUTE COOTBETCTBUE JJIA KAXIOI'O 3JIEMEHTA 3AZTAHUA

N MHO’KeCTBO HaTypaJIbHBIX YHCEN

Z MHOX€eCTBO LIEIBIX YUCET
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C MHOXECTBO KOMILIGKCHBIX YHCEN

R MHOXeCTBO NE€HCTBUTEIbHBIX YHCET

2. Ilepuoanueckas qpobb — 3T0 OeCKOHEUHas JeCATUYHAs poOb, Y KOTOPOMl HauumHas C
HEKOTOPOTO0 JECATUYHOIO 3HaKa MOBTOPSETCS OJIHA U Ta e [udpa UK HECKOIbKO (P

— IePHOT Ipoow.
BBIBEPUTE, COI'JTACHBI BbI nJi HET C ITPEJIOXKEHHBIM
YTBEPXJIEHWMEM
BEPHO
HEBEPHO
X = 8,
3. PeureHurieM cucTeMbl HEPAaBEHCTB { SIBJISICTCS
9-x<0
SN

9

e (Ylbilliblilill
8 9

4. B ¢upme «Yucras Boga» CTOMMOCTH (B pyOIssiX) KOJOALA U3 KEJI€300€TOHHBIX KOJell
paccuuteiBaercss 1o  Qopmyne C = 6500+4000n, rme N — 4YHCIO  KOJeEL,
YCTAHOBJICHHBIX B Koytoie. CTOMMOCTb KooAana u3 12 koser Oyzaer paBHa
54500

10500
126000
48000

5. M3 900 HOBBIX (urem-kapT B cpeaHeM 54 HEe IPUTOAHBI IJIs 3aucH. BeposTHOCTH TOTO,

4TO CIy4aiHO BbIOpaHHas (ien-KkapTa, IPUroHas i 3alIUCH paBHA
0,94

0,06
0,6
0,9
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6.

10.

11.

12.

5x+ 1_ Gx— 1
YIpocTuTe BelpaXeHue: —————

2,4

2-5%

24
0,24

4,8

1+1 9
3HaueHue BBIPAXKEHUS 27708

OTBET 3AITHCATD B BHJ[E HATYPAJIBHOI'O YHCJIA

paBHO

3naueHue BoipaxeHust 1og 1 /17 pasuo
17

0,5
-0,5

2

-2

Tect BoimomHmnn 50 yuammxcd. OTMETKH «4eThIpe» WIHM «HATh» mnomyuunu 60%
TECTUPOBABLINXCS, U3 HUX OTMETKY «msATh» moimyuminn 20%. Torma oTMeTKy «IsiTh»

HOJYYWIH. .. .... yyammxcs
30

6
24
20

B 1niBeTHHKE pacTyT TOIBKO MPHUCHI, po3bl U JHiNU. MIX KomudecTBa OTHOCATCS Kak 3:4:5
CcOOTBeTCTBEHHO. Bcero B nBetHuke 60 pacreHuil. Torgja KOaM4ecTBO po3 B LIBETHUKE
paBHO

OTBET 3AIIHCATH B BUJ[E HATYPAJIBHOI'O YHUCJIA

Croumocts mpoe3na B dnekTpuuke cocraBiaser 150 pyOneit.  Crynentam
npenocrasisiercs ckuaka 40%. bunet Ha 31eKTpUUKy 7S CTYACHTA MOCIIe MOI0POXKAHUS
nmpoesna Ha 10% Oyzner paBeH
OTBET 3AIIHCATD B BUJ[E HATYPAJIBHOI'O YHCJIA

VYka3arb IIPOMEXYTOK, KOTOpOMY IIPUHAJIEKUT KOPEHb ypaBHEHUs

VX +7 =+/2x— 5.
BBIBEPUTE HE MEHEE JIBYX BAPUAHTOB OTBETOB
(-1; 10)

[0;12]
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[11;19]

(0;12)

13. Pacnionoxure B opsiike Bo3pacTaHUs 4ucia ( OT CaMOro MaJIEHBKOTIO K CaMOMy

0O0JIBIIOMY YHUCITY U3 TPEIOKECHHDIX ):
-2
17

2 7
3 7?
4 7°

14. Yxaxure npsamyto, HE nmeronryro o0uux Touek ¢ napadosioi y=-x2+3
vV=0

=1
V=4
V=3

1
+—
15. Pents ypaBHEHHUE 101+z18100

OTBET 3AIINCATDH B BUJAE HATYPAJIbHOI'O UMCJIA

Va—/e
16. IIpeobpazoBaB BeIpaXKeHHE — 1, IOJIyUUM
34 —E4
1 1
as + B
1
i 1
s — B=
1 1
dz — Bz

17. Yucno nenbix pemenuii HepaBenctsa log, (X + 2) < 2 pasmo

4
1
0
3

18. Yucno LENBIX pelieHni HEpaBEHCTBaA log1(3x —7) = —1 pasuo
2

OTBET 3AIIMCATDH B BUJAE HATYPAJIbHOI'O UMCJIA
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Xx+2
19.Yucao menbIX  OTPUIATEIbHBIX  PEIICHWH  HEpaBEHCTBA (E) < 27 paBHO

OTBET 3AIIMCATH B BUJE HATYPAJIbHOT'O YHUCJIA
20.Y 06alOymku 25 yamek: 7C KpacHBIMH IIBETaMH, OCTaJbHbIe C CHHMMHU. baOymika

HAJIMBAET Yail B CiiydyaifHO BEIOpaHHYIO YaliKy. BeposTHOCTB TOro, 4TO 3TO OYyJeT yamka

C

IBETaMH paBHa.

Omeem 3anucame 8 ude 0ecAMuUyHOU OpodU, OmMoeIus8 3anamou, Yeiyw uYdcmov Om

O0pobOHOlL

21. MuOXecTBo 3Ha4eHuil GpyHkiun | (X) =5—4sIn X onpenenser MpoMeKyTOK

-2 1]
1 9]
(—o0; +0)

[4; 5]

22. Ycra"HoBuTe COOTBETCTBUE

TPUTOHOMETPUYECKUMHU dbopmynamu.

YKAXUTE COOTBETCTBUE JJIAA KAXIOI'O SJIEMEHTA 3AJIAHUA

sin 2a 2 sin a cosa
Cos 2a cos’a — sin*a
sin (@ + ) sina cosf + cosa sinfs
6
23. Ecin CoS TO 49co0s2a paBHO

"7

OTBET 3AIINCATbD B BUJIE HATYPAJIBHOI'O UMCJIA
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4.2. OueHOYHbIE CPeICTBA, MPUMeEHsIeMble /JJsl MPOMEXKYTOYHOI aTTecTalliu MO0 UTOram

u3ydenust gucuunanusl O0/1.13 MaTemaTuka.

JuddepeHunpoBaHHBINA 3a4eT TPOBOIUTCS MO 3aBEPUICHUM M3YYEHUS TUCIMILIMHBI HA
HIOCJICTHEM ayTUTOPHOM 3aHSTHH.

[TpomexxyTouHast arrectanus 1O IUCHUILIMHE B (opme 3adera OCYHIECTBISETCS IO
pe3ysbTaTaM TEKyIIero KOHTPOJS YCHEBAEMOCTH IPU BBIMOJIHEHWH BCEX BHUJIOB TEKYILIETO
KOHTPOJISL, TPEYCMOTPEHHBIX paboyell MporpaMMOM AUCIUITIIHHBL.

OOyuarommecsi, HE BBIIOJIHMBIIME BUABI paldoT, MperycMOTpeHHbIE paboueit
nporpamMMoil  IUCHMIUIMHBI;, npomyctuBmme Oonee 50%  ayauTOpHBIX 3aHATHH  Oe3
YBOKUTEILHOW MPUYHHBL, HE JOITYCKAIOTCS K 3a4ETy.

[TpomexyTouHasi aTTecTanus TaKUX JIMI] TPOBOJUTCS TOJBKO IOCIE MPOXOKICHUS UMHU
BCEX BHJIOB TEKYILETO KOHTPOJISL.
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V. IOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

Kpurepun oueHuBanusi mo BuaamM pador

TeCTHPOBAHUE
(mpoueHT
NPaBUJIbHBIX
O0TBETOB)

nmpo4yue BUAbI paﬁoT o TMCHUIIJIMHE

Bricokuii

OT1ianyao

90-100%

OOyuaromuiicss TIIyOOKO M TPOYHO YCBOMII
TEOPETHYECKMH ¥  OCBOMJ  INPAKTUYECKHUH
marepuan. Jlaer JOrMYHBIE M TPaMOTHBIC
OTBETHl. [IeMOHCTpUpPYET 3HAaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIONOJHHUTEIHFHOTO
Marepuaiia, OBICTPO OpPUEHTUPYETCS, OTBEYast
Ha JIONMOJIHUTENbHbIE BOMpOChl. (CBOOOAHO
CIIPABISICTCS. C IOCTABJICHHBIMU  3a/Ia4aMH,
apryMEHTHPOBaHO M BEPHO OOOCHOBBIBACT
HPUHSTHIC PEIICHHS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyyaromuiics TBEpIO 3HAET MPOTrPaMMHBIN
MaTepuai, TpaMOTHO U MO CYILIECTBY H3Jaraer
ero. He JOIYCKaeT  CYLIECTBEHHBIX
HETOYHOCTEH TIpU OTBETaxX Ha BOIPOCHI,
MPaBUILHO MIPUMEHSIET TEOPETUYECKHE
TOJIOKEHUS TIPH  PEIICHUH TPAKTUYECKHUX
3a/a4, BiaJeeT HaBbIKAMU M TPUEMaMU HX
BBITIOJIHEHHSI.

bazosniit

Ynosner
BOPHUTE

BHO

50-69%

OOyuarouiicss J6eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'O Marepuajga, HO HE YCBOUI €ro
JI€TalM, UCIHBITBIBACT  3aTPyJHEHHS  IIpU
peuIeHny NpakTUYECKHUX 3aj1ad. B orBeTax Ha
IIOCTaBJICHHBIE BOIIPOCHI JOITYCKaeT
HETOYHOCTH. JlaeT omnpenesneHnusl TOHATH,
HEHCKaXxarmomue uX  cMbicil.  Hapymaer
IIOCJIEI0BATEIILHOCTD U3JI0KEHUS
IIPOrPaMMHOI'0 Marepuasa.

He

chopmupoBana

Heynosn
€TBOPHUTE

JIBHO

0-49%

OOyyvaromuiics HE 3HAET, HE BBIMOIHSIET WU
HCTIPAaBHUJIBHO  BBIIIOJHACT 60.]'H)Hly}0 qacCTb
ydaeOHOro Marepuana. [lomyckaer omuoOKd B
(OpMYJIHPOBKE OIpENEeNIeHNH, HCKaKAIOIINe
WX CMBICH, OECIOpSI0YHO H HEYBEPEHHO
u3naraer MaTepua. OTtBeThI Ha
AOMOJIHUTCIIBHBIC BOIPOCBI OTCYTCTBYIOT. He
BBITIOJIHACT 3a1aHUA.
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JIMCT PACCMOTPEHWH U OJIOBPEHUM

pa60qeﬁ nporpaMmmbl TUCHUIIIMHBI

00/1.13 MaTemaTuka
36.02.01 Berepunapus

1) PaccmoTpena u ono0peHna:

a) Ha 3acenanuu npeaMeTHO-IIMKIOBON METOAMYECKONH KOMUCCUH
npotokoia Ne 7 ot 20.05.2024 .

[Ipencenarens ITIIIMK STt~ E.U. Tepemienko

0) Ha 3acenanuu metoauyeckoro coBera mpotokoi Ne 5 ot 23.05.2024 r.

Ll
[Ipencenaresb METOAMYECKOTO COBETA LL M.B. lBanuukas

2) PaccmoTpena u o100peHa BHEITHUM IKCIIEPTOM

a) PykoBomurens Hayuno-meromuueckoro ornena AHIIOO «Owmckas akaaeMuss SKOHOMUKH U

npeanpuHumaTeabcTBa» A.B. MuxaitieHko

N3MEHEHUA U JONNOJTHEHUA

K pa6oueit nporpamme aucuumimabsl OO/1.13 MaremaTnka

B coctaBe OOII 36.02.01 Berepunapus

BexomocTh n3menenui

Howmep u ocHOBHOE

OrMeTka

00 yTBep KI€HNUHU/ COTTACOBAHUHU

Cpox, W3MEHEHUH
C KOTOPOr'0 BBOJIUTCS COACPIKARHE opoautens OOIT
p W3MEHEHUS U/WIn pyKoBoOZ
W3MEHEHNE WHUIMATOP IR
JIOTIOTHEHUSI
W3MEHEHNS npeacenarens [TIIMK/
MK
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N3MEHEHUA U JOITIOJIHEHU A

K paboueii nporpamme gucuumannsl O0/1.13 MaremaTuka

Ha 2024/2025 y4yeOHbIH rog

/i

Bun
0OHOBIIEHHUI

Coneprxkanne uzmenenuii, BHocuMbix B [1TICC3

O6ocHOBanue
U3MEHEHUN

OO0HOBIIEHUE
Ha 2024/2025
yueOHBIN TOJ

Hcka0ouuTh U3 CcKa OCHOBHOM JIMTEPATYpPbI:
MaremaTuka: anredpa ¥ Hayaja MaTeMaTH4eCKOTro
aHanM3a, reoMeTpus. Anredpa U Havaa
MareMatuueckoro ananuza 10-11 kmaccer (0a30BbIN U
yray6ieHHbii ypoBHH) : yueOnuk / 1. A. Anumos, 1O.
M. Konsarun, M. B. Tkauésa [u ap.]. — 11-e usn., crep.
— Mockaa : [Ipocsemenue, 2023. — 463, [1] c. : wi. -
ISBN 978-5-09-107210-5. - TekcT : 3JIeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/2089825 . —
Pexxum noctymna: nmo noamnucke.

BKJI10YUTH B CTIUCOK OCHOBHOM JIMTEPATYPbI

l. Anre0pa 1 Hayajla MaTEMAaTUYECKOTO aHATIU3A.
10-11 xnaccel. ba3oBbiii U yriryOJIeHHBIH YPOBHU :
yuebnuk / I11. A. Anmumos, 0. M. Konsarun, M. B.
TkaueBa, [u ap.]. - 12-e uzz., crep. - Mocksa :
[Ipoceemienue., 2024. - 464 c. - ISBN 978-5-09-112136-
0. - Teker : anexTponnsiid. - URL:
https://znanium.ru/catalog/product/2157448 . — Pexxum
JOCTYTIA: 10 TOMUCKE.

2. MaremMatuka: anredpa u Hauasiga
MaTeMaTHYeCKOTo aHanu3a, reomeTpus. ['eomeTpus :
10—11-¥# xmacchl : 6a30BbIA U yTIyOJICHHBIN YPOBHH :
yuebnuk / JI. C. AranacsH, B. ®@. byry3sos, C. b.
Kanomues [u np.]. — 12-e u3n., ctep. — Mocksa :
[Tpocsemenue, 2024. — 287, [1] c. : un. — (MI'Y —
mikosie). — ISBN 978-5-09-112137-7. - Teker :
31eKkTpoHHbIN. - URL:
https://znanium.ru/catalog/product/2157048 . — Pexxum
JOCTYTIA: 10 TOMUCKE.

Hcka04uTh U3 CHUCKA JOMOJHUTEIbHOT
JUTEPATypbI:

1. Bepnep, A. JI. MaremaTtuka: Anredpa u Hadana
MaTeMaTHYeCKOTo aHanusa, reometpus 10 kiacc
(6a3oBeIit ypoBens) / A. JI. Bepuep, A. I1. Kapr. - 4-¢
u3a. - Mockga : IIpocsenienue, 2022. - 368 c. - ISBN
978-5-09-101567-6. - Tekcr : anextponHsbIit. - URL:
https://znanium.com/catalog/product/2090519. — Pexxum
JIOCTyTA: 110 TOJIUCKE.

2. Bepuep, A. JI. Maremartuka: AnreOpa v Hadaja
MaTeMaTU4YECKOro aHanusa, reometpus 11 knacc
(6azoBbIit ypoenb) / A. JI. Bepuep, A. I1. Kapr. - 4-¢
u3. - Mocksa : [IpocBemenue, 2022. - 240 c. - ISBN
978-5-09-101568-3. - Tekcr : anexTponnsiid. - URL:
https://znanium.com/catalog/product/2090520. — Pexxum
JOCTYTIA: 10 TOMUCKE.

BKJIIOYHTH B CIIUCOK JONOJHUTEIbHOI JTUTEpaTyphl:

Exeronnoe
0OHOBJIEHUE




Mepzisik, A. I'. Teometpust. 10 knacc (yriyOnéHHbBIN
ypoBeHb) : yaeOHuk / A. I'. Mepansx, . A.
Homuposckuii, B. M. [lonsikos ; nmox pen. B. E.
ITomonsckoro. — 7-e usn., crep. — Mockaa :
[Ipocsemenue, 2023. — 272 c. : ui. - ISBN 978-5-09-
103609-1. - Tekcr : anexkrponHsii. - URL:
https://znanium.ru/catalog/product/2089981 . — Pexxum
JIOCTYTIA: 110 TOJIMKCKE.

Mep3znsik, A. I'. Marematuka. ['eomerpus : 11-i kinacc
( yrmyOnénnblil ypoBens) : yaeOHuk / A. I'. Mep3msxk, 1.
A. Homuposckuii, B. M. IlonsikoB ; nox pea. B. E.
ITomonsckoro. — 7-e usn., crep. — Mockaa :
[Ipocsemenue, 2023. — 254, [2] c. : un.- ISBN 978-5-
09-103610-7. - Teker : anexkrponssIil. - URL:
https://znanium.ru/catalog/product/2089982 . — Pexxum
JIOCTYTIA: 110 TMOJIKCKE.

Paccmotpen u o106pen Ha 3acenanusix [TIIMK, mporokon Ne7 ot «20» 05 2024r.

& 2% 7

[Ipencenarens [MIIMK uHXeHEpHOTO OTACTICHUS /Tepemenko E.JN./




N3MEHEHUSA U JOITOJIHEHU A
K padoueii nporpamme gucuumianusl OO/, 13 MaremaTuka
Benomoctb n3menennii Ha 2025-2026 yu. roa

No " . O06ocHOBaHuEe
Bun o6nosiienunii| Copepxanue n3meHenuii, BHocuMbix B [TTICC3 N
/11 W3MEHEHUHN

M CKII0YNTEL U3 CIIHCKA TOMOJTHUTEILHOM
JIUTEPATYPbI

1. Komsrun, 0. M. Marematuka: anrebpa u
Hayajla MaTeMaTHYeCKOro aHaliu3a, T'€OMETPHS.
Anrebpa m Hauyajga MareMarudeckoro anamusa 11
kJacce (6a30Bbli U yriryOsneHHbIH ypoBeHs) / 0. M.
Komsirun, M. @. Tkauesa, H. E. ®enopona. - 10-e
u3a. - Mocksa : Ilpocsemenne, 2022. - 384 c. -
1 ISBN 978-5-09-101570-6. - TekcT : 371€KTPOHHBIII.
- URL:
https://znanium.com/catalog/product/2090524 . —
Pexxum nocTyna: mo nmoamnucke
2. Komsrun, 0. M. Marematuka: anrebpa u
Hayajla MaTeMaTHYeCKOro aHaliu3a, T'€OMETPHS.
Anrebpa u Hayajna mMaremMaTudeckoro ananuza 10
kinacc (0a30BbIi W yriIyOJIGHHBI YpPOBEHbD)
OOHoBIIeHHE HA | Y4eOHHK JJIs1 00mIe00pa3oBaTEIbHBIX OpraHU3alui
2025/2026 / O. M. Konsarun, M. B. Tkauesa, H. E. ®enoposa.
yueOHbIii rog | - 10-e m3a. - Mocksa : IIpocemmenue, 2022. - 384
c. - ISBN 978-5-09-101569-0. - Tekcr
3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2090522 . —
Pexxnm octyma: nmo noamnucke.

Exeronnoe
00OHOBJIEHUE

Briaw4uth B CIHCOK JAOMOJTHUTEIbHOM
JUTEPaTypbl

1. AnreOpa u Hayana MaremMaTudeckoro aHanusa. 10-
11 xmaccel. ba3oBblii U yriyOleHHBI ypOBHU :
yuebnuk / 1II. A. Amumos, 0. M. Konsarun, M. B.
TkaueBa, [u ap.]. - 12-e usxg., crep. - Mocksa :
[Ipocsemenue., 2024. - 464 c. - ISBN 978-5-09-
112136-0. - Texkcr : »snexkrponHsld. - URL:
https://znanium.ru/catalog/product/2157448  (mara
obOpamenusi: 04.02.2025). — Pexum gocrtyma: 1o
HOJIIUCKE.

Pabouass mporpamma mnepecMOTpeHa, OOCyxiaeHa W ojoOpeHa Ha 3acemanuu [1[IMK,

npotokoi Ne 7 ot «20» 05. 2025r.

& Wf/)

[Ipencenarens INIIIMK unxeHepHOro oTACICHUS /Tepemenko E. ./

Ono6peHa METOTUIECKIM COBETOM, ITPOTOKOII Ne 5 o1 «24» 04.2025 1.

HpeﬂCCHaTCJ'IL MCTOANYCCKOI'O COBCTA




