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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOI'PAMMBI JJUCIIATLIIAHBI

00/1.13 MaTemaTuka

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

JAucuunnmza

00/1.13

MaremaTHnka

SIBJISIETCS 00s3aTebHOI YacTbIO

obmeooOpazoBatenbubix guctuiind OOIT B coorBerctBun ¢ ®I'OC CIIO mo 40.02.04

KOpucnpyneniusi.

1.2. leab ¥ IuIaHUpyeMble Pe3yJbTAThl OCBOEHUS TUCIHMILIUHBI:
Lens mucummmmasr OOJ1.13 Marematuka- (GopMupoBaHHE TMPEACTABICHUN 00 HACIX M

METOJaxX MAaTEMATHUKHU, pa3BUTHEC JIOTHUYCCKOI'0O U aJITOPUTMHUYCCKOIO MBIIIJICHUA, HCO6XOI[I/IMOFO

IJI pCUICHUA 3a1a4.

Conepxanue

IIPOrpaMMbI

00111e00pa3oBaTENIHHOM

JUCHUITIIMHBI «MaT€MaTHuka»

HAIPAaBIIEHO HA JIOCTH)KEHUE PE3yIbTATOB €€ U3yUeHUs B COOTBETCTBUU ¢ TpeboBaHus MU OI'OC
COO c¢ yuerom npodeccronanbHoi HanpaBiennoctn @PI'OC CIIO.

Oco0oe 3HaueHue nuciuIuIMHa uMmeet npu GopmupoBanuu u pazsutuu OK 1, OK 2, OK
3,0K4,0K S5, 0K 6,0K 7.

Oo0mme Ilnanupyemble pe3yJIbTaThl 00y4eHuUs!

KOMIIeTEHITHH Oo6mue JAucuMminHapHbie

OK 01 BeiOuparp | B wacti TpyaoBOTO BOCIUTAHHS: | BIAJEThH METOaMHU JI0OKa3aTeNbCTB,

CHocoOBI - TOTOBHOCTH K TPYZy, OCO3HAHHE | AITOPUTMAMH  pEIIeHUs  3aJad;  yMEHHe

peleHus 3aaa4y LEHHOCTH MacTepcTBa, | popMynHpoBaTe ONpeneNcHHus, aKCHOMBI U

npodecCHOHANIBH | TPYAOI00ue; TOTOBHOCTh K | TEOPEMBI, MIPUMEHSTH ux, MPOBOJUTH

O IeATEeNbHOCTH | aKTUBHOMN JIeATENIbHOCTH | OKa3aTelbHbIE PACCYKICHHUS B XOJAE peleHUs

MIPUMEHUTENIBHO | TEXHOJOTHYECKON M COLMANbHOM | 337a4y; - YyMeThb ONEpHUPOBAaTh MOHATHUAMHU:

K Pa3IU4HBIM HalpaBJIEHHOCTH,  CIIOCOOHOCTH | CTENEHb 4YHCia, Jorapudm Uucia;, yMEHHE

KOHTEKCTaM MHULMUPOBATh, IUJIAHUPOBATb U | BBINOJHSATH BBIYUCIICHHE 3HAYECHUH u
CaMOCTOSITETTLHO BBHITIOJTHATE | MPeoOpa3oBaHusl BHIPAKEHUH CO CTENEHSMH U
TaKyIo JesTeIbHOCTD; - HHTEPEC K | jJorapudmamu,  mpeoOpa3oBaHus  APOOHO-
Pa3InYHBIM cdepam | palMOHAIBHBIX BBIPa)KEHU; - YMETh
npodecCHOHANTEHON OTEepUpPOBaTh  MOHATHAMU:  PALUOHAJBHBIE,
JIeSITeNIbHOCTH, OBnaneHue | UppanoHalbHbIE, [TOKa3aTeNIbHbIe, CTEIICHHBIE,
YHHUBEPCAIbHBIMU yueOHBIMHU | JIoTapu()MUUECKUE, TPUTOHOMETPUUECKHUE
MO3HABaTENbHBIMUA  JCWCTBUSAMU: | YPAaBHEHUS M HEPABEHCTBA, MX CHCTEMBI;
a) 0a3oBbIe JIOTHYECKHE | YMETh OMEpPHPOBaTh MOHATHAMHU: (QYHKIHS,
JOEHCTBUSI: -  CaMOCTOATENIBHO | HENpepbIBHAS ¢$byHKUW, NPOU3BOJHAS,
¢dbopmynupoBartb U | mepBooOpasHas, ONpEACICHHBIA  HHTErpa;
aKTyaJIM3UpOBATh npobieMy, | yMeHUE HaxOJUTh MPOU3BOTHBIE AIIEMEHTAPHBIX

paccMaTpuBaTh €€ BCECTOPOHHE; -
yCTAaHABIUBATh  CYIIECTBEHHBIH
MpU3HAK WJIM OCHOBAaHUS IS

CpaBHEHHS, KIacCUPUKAIUU U
00001IeHNS;

- OTIPEIEIISATh e
JeSITeTIbHOCTH, 3a]aBaTh
napaMeTppl M KPHTEpHHM  UX
JOCTIKEHHUS; - BBISIBIIATH
3aKOHOMEPHOCTH u
MIPOTHBOPEYHS B
paccMaTpUBAaEMbIX SIBICHHSAX; -
BHOCHTb KOPPEKTHBBI B
JIeSITEIIbHOCTD, OIICHUBATh

(GyHKUMH, UCTIONB3YsI CIPAaBOYHBIE MaTEpUAIIbI;
UCCIIEIOBAaTh B MPOCTEHIINX CiydasX (QyHKIHH
Ha MOHOTOHHOCTb, HAXOJIUTh HAMOONBIINE U

HaVMEHbIIME 3HaueHHs (QYHKIOUH; CTPOUTH
rpadK  MHOTOWIEHOB C  HCIIOJIb30BaHUEM
arrapara MaTEMaTHYECKOT O aHaIun3a;

MPUMEHATH TPOM3BOIHYIO MPH PEIICHUHU 33134
Ha JIBIDKEHUE; pelarb MPaKTUKO-
OpUEHTUPOBAHHBIC 3a/a4d Ha HauOONbLINE U
HaUMEHbBIIINE 3HAYEHUS, Ha HAaXOXJCHHE IYTH,
CKOPOCTH M YCKOPEHHS;, - YMETh OIEepHUPOBaTh
MOHATHSIMU: pauroHaIbHas ¢$yHKUUSA,
MoKa3aTenbHas (yHKIUS, CTeNeHHas (yHKIus,
sorapudMudecKas byHKIMS,
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COOTBETCTBHE Pe3yIIbTaToB
TENSAM, OIICHUBAThH PUCKHU
MOCJICACTBUN  JICATENBHOCTH, -
pa3BUBaTh KpeaTHUBHOC
MBIIIUICHNE npu pelIeHnu
JKU3HEHHBIX TIpo0iieM 0) 6a30BbIe
UCCIICJIOBATEIbCKUE JICUCTBUS: -
BJIQJICTh  HaBBIKAMU  y4eOHO-
KCCIIEIOBATENIbCKON 1 MPOEKTHOM

JIeATEeIbHOCTH, HaBBIKAMU
paspenieHus mpooIIeM; -
BBISIBIIATD MIPUIUHHO-
CJIE/ICTBEHHBIE CBSI3H u
aKTyaJIu3upoBaTh 3ajauy,
BBIIBUTATh TUTIOTE3Y €€ PelICHHUS,
HaXOAWTh apryMEeHTHI JUTS
JIOKa3aTeNbCTBA CBOUX
YTBEPKICHU, 3a7aBaTh
rapaMeTpbl u KpUTEpUHU
pemieHus; -  aHAIW3HPOBAThH

MOJTly4YeHHbIE B XOJI€ pEelIeHUs
3aJa4u pe3yJbTaThl, KPUTHUECKH
OLIEHUBATh HMX JIOCTOBEPHOCTb,
MIPOrHO3MPOBAaTh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- yMeTb NEPEHOCUTHb 3HAHHUA B

M03HABATEIILHYIO u
MPaKTHIECKYTO obmactu
KHU3HEACATEITBHOCTH;

- yMeTh HMHTETPUPOBATh 3HAHUS
u3 pa3HbIX MPEIMETHBIX
obnacrei;

- BBIABHTAaTH HOBBIE  HJCH,
npearaTh OpHTHHAJIbHBIC

MOJXOJIbI u pelIeHuUS; nu
CIIOCOOHOCTh HX HCIIOJIL30BaHUS
B IIO3HABATEJILHOU U COIIUAJILHOU
MPaKTUKE

TPUTOHOMETpUYeCKue  (yHKUUH, OOpaTHBIE
dhyHKINH; YMEHUE CTPOUTH rpaduku
W3y4YeHHBIX (YHKIWH, HCIOJB30BaTh TpaQUKH
NIPY U3yYEHHUH MIPOLECCOB M 3aBUCUMOCTEH, MpH
peLICHNH 3aa4 U3 IpYTruX y4eOHbBIX IPEIMETOB
W 3aJad M3 PEaNbHOW JKU3HM, BBIPAXKATb
(dopMynaMu 3aBUCHMOCTH MEXKAY BEINYMHAMM;
- yMeTh pemarb TEKCTOBBIE 3aJaud pPasHbIX
TUIOB (B TOM YHCJIE HAa IPOLEHTHI, NOIH U
YacTH, Ha JBIKECHHE, paboTy, CTOUMOCTb
TOBapOB W YyCJIYT, HAJIOTH, 3ala4d U3 00JacTu
yOpaBlieHHsT ~ JUYHBIMH W CEMEWHBIMHU
(dbuHaHCAMH); COCTaBIIATH BBIpaKCHHUS,
YpaBHEHHUSI, HEPAaBEHCTBA M HUX CHCTEMBI II0
YCIIOBHIO 3a/a4yM, MCCJIEAOBATh IIOIy4YEHHOE
pelieHre U OLEHUBATh IPaBIONOA0OHOCTh
pe3yIbTATOB; - YMETh ONEPUPOBATH MOHATHUIMU:
cpenHee apupMeTHIecKoe, MenuaHa,
HauOoJbllIee ¥ HaMMEHbIIEe 3HAYCHUS, pa3Max,
JUCTIePCHS, CTaHIAapPTHOE OTKJIOHEHHE
YHUCIOBOTO  Habopa; yMEHHE  M3BIICKATh,
UHTEPIPETUPOBATD nHpOpMaLHIO,
NPEACTaBICHHYIO B Ta0nMIax, HAa JUarpaMMax,
rpaduKax, OTPaXKArOIIyl0 CBOWCTBA peasIbHBIX
IpOLeCCOB M SBJICHHUH;  NPEACTaBIATH
WH(GOPMAITHIO C TIOMOIIBIO TAOIHUI] U THATPaMM;
WCCIIEIOBAaTh CTATHCTHYECKHE JaHHBIE, B TOM
YHCiIe ¢ MPUMEHEHNEM TpauIeckux METOJIOB U
3JIEKTPOHHBIX CPEICTB; - YMETh OIEPHUPOBATH
MNOHATUSAMU: CIIy4allHbI ONBIT K CllydalHOE
COOBITHE, BEPOSTHOCTH CIyYalHOTO COOBITHS,
yMEHHE BBIYUCIISTH BEPOSITHOCTD c
UCTIONBb30BAaHUEM  IpadUUecKuX  METOJOB;
NPUMEHSATh (POPMYJIBI CIOKEHUS U YMHOKCHHS
BEPOSITHOCTEH, KOMOWHATOpHbIe (aKThl |
GbopMynbl TpH pelleHHM 3ajady; OLEHUBAThH
BEPOSITHOCTU PEalibHBIX COOBITHH; 3HAKOMCTBO
CO CJTyYailHBIMH BEJIMYHHAMH;

-yMEHUE [PHUBOAUTH MPUMEPHl NPOSIBICHUS
3aKOHa OONBIIMX 4YHCEl B MNPHUPOJHBIX H
OOIIECTBEHHBIX SBICHHSX; - YMETh OIEPUPOBAThH
MNOHATHSMHU:  TOYKAa, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, JBYI'PaHHBIH yrod,
CKpENIMBAIONINECs] TPSMBIE, MMapauIeIbHOCTh U
NEPIEHIUKYISPHOCTh MPSIMBIX W TUIOCKOCTEH,
Yrojl MEXIY MPAMBIMHU, YTOJ MEXIY NPsIMOH U

IIJIOCKOCTBIO, yroia MEXOYy IIJIOCKOCTSIMH,
pacCcToAHUC oT TOYKHN a0 IIJIOCKOCTH,
pacCTodHuC MCKAY NOpPAMBIMH, PACCTOSIHUC

MEXy IUIOCKOCTSIMHM; YMEHHE HCIOJIb30BaTh
MpH pelIeHnd 3a1ad Hu3y4deHHble (aKThl |
TEOpEMBl IUIAHUMETPUH; YMEHHE OIICHHBATh
pasMepsl OOBEKTOB OKpPYKAalOIIEro MHpa; -
YMETH OTIEpUPOBATh MTOHSATHUSAMHU:
MHOTOTPaHHHUK, CEYeHHEe MHOTOTPaHHHKA, KYO,
napajijenenumes, npusMa, nupamuaa, Gurypa u
MMOBEPXHOCTH BpalIeHUs, HWIMHJIP, KOHYC, TIap,
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cdepa, cedeHus GUrypsl BpalleHHs, MII0CKOCTS,
Kacaromiasicss  cdepsl, LWIMHIPA, KOHYycCa,
IUIOIIAAb TOBEPXHOCTH MUPAMHIBI, TPH3MBI,
KOHyCa, LWIMHApPA, IUIOMAAb cdepsl, o0beM
Ky0a, IpsSMOYTOJIBHOTO  Hapaulesenuiena,
MUPaMUIIBL, IPU3MBL, LHWIMHIPA, KOHYyCa, LIapa;
yMEHHE  HW300pakaTb  MHOTOTPaHHUKH U
MOBEPXHOCTH BpAILlEHHs, UX CEYCHUS OT PYKH, C
IOMOILIBI  YEPTEXKHBIX HHCTPYMEHTOB H
AIIEKTPOHHBIX CPEJICTB, yMEHHE pPAaclO3HaBaTh
CUMMETPHI0O B  MPOCTPAHCTBE,  yMEHHE
pacro3HaBaTh IPAaBWIBHBIE MHOT'OTPAHHUKH;
YMETh OINEpPUPOBaTh MOHATUSAMH: IBHKCHUE B
MIPOCTPAHCTBE, no00HbIe ¢burypst B
IIPOCTPAHCTBE;,  HWCIOJIb30BaTb  OTHOIIECHUE
IIOMIACH TTOBEPXHOCTEH M 00bEMOB IMOOOHBIX
¢Guryp npu pemeHnu 3aaad; - yMeTh BBIYUCISTD
r€OMCTPUUCCKUC BCIIMYUHBI (I[HI/IHa, yroJ,
mwiomans, o00BeM, IUIOMAAh IOBEPXHOCTH),
UCTIONB3Ysl U3y4eHHBbIE (OPMYIBI U METOMBI; -
YMETh OIIEpUPOBATH IIOHATUSIMU:
IPAMOYTOJIbHAS cucremMa KOOPJIMHAT,
KOOpDIMHATHl TOYKH, BEKTOP, KOOPAMHATEI
BEKTOpa, CKAISPHOE TPOU3BEACHUE, YIOI
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
NPOM3BEIEHHE BEKTOpa Ha YHCIO; HAXOAUTH C
MOMOIIBI0 HM3YYEHHBIX (OPMYNT KOOPIWUHATHI
CEpeAMHBl OTpPE3Ka, PACCTOSHUE MEXKIY IBYyMS
TOYKaAMH;

-yMEeTh BBIOMPATh MOAXOJSAIMIUNA H3YYEHHBIN
METOJA Ui pelleHHsl 3ajadd, pPacro3HaBaTh
MaTeMaTHyeckue (akTbl W MaTeMaTHYECKHe

MOJENM B TNPHUPOJHBIX W  OOILECTBEHHBIX

SBIIEHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH

MpUMEPHI MaTeMaTHYECKUX OTKPBITUH

POCCHICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKH
OK 02 | B obsacT LEHHOCTH HAy4YHOI'O | -yMETh ONepUpOBaTh MOHSTUSIMU:
Hcnons3oBath TTO3HAHMS: paloHanbHas ¢byHKIMS, MOKa3aTesbHas
COBpPEMEHHbBIE -c(hOpMHPOBAHHOCTb ¢byHKLUS, CTeTeHHas byHKLUS,
CpeICTBa IOUCKA, | MUPOBO33PEHUS, norapuMudeckas byHKLuS,
aHanu3a U | COOTBETCTBYIOIIETO TPUTOHOMETpUYecKue  (yHKIWHU, 0OpaTHBIE
WHTEPIPETAlii | COBPEMEHHOMY YPOBHIO Pa3BUTHS | (PYHKIIUH; yMeHHe CTPOUTH rpadpuku
MHQOpPMaLUK, U | HAYKH u OOIIECTBEHHO! | M3y4eHHBIX (YHKUWH, HCIOJB30BaTh TIpauKH
WHQOPMAITMOHHBI | TIPAKTUKH,  OCHOBAaHHOTO  Ha | NP M3YYCHUU IPOIECCOB U 3aBUCUMOCTEH, IPpU
e TEXHOJIOTHH | THAJIOTe KYJIBTYp, | PEIICHUH 3ajad U3 IPYTruX Y4eOHBIX MPEeIMETOB
JUIS BBITIOJIHEHMS | CHOCOOCTBYIOILIETO  OCO3HAHHWIO | M 3aJad M3 PEAIbHOW JKU3HHM; BBIpaXKarTb

3a71a4
npodeccruoHanbH
O IeATECIBHOCTH

CBOEr0 MECTa B IOJIMKYJIBTYPHOM
MHUpE;

-COBEPIICHCTBOBAHUE SI3bIKOBOM U
YUTATENbCKOM  KYJIBTYphl — Kak
CpEJICTBA B3aUMOJIEUCTBUSA MEXKTY
JJFOOAbMHU U ITIO3HAHUA MI/Ipa;
-OCO3HAHUE LIEHHOCTH Hay4dHOUI
JACATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBJISAITh  MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO
JIEATENbHOCTh MHJAWBUAYAJIbHO H

(hopMysIaMH 3aBUCIMOCTH MEXTy BEIMUMHAMU;
-yMeTh OIEPHUPOBATH MOHATHSIMU: TOXKIECTBO,
TOXJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,

HEPaBEHCTBO, cucrema ypaBHEHUI u
HEPABEHCTB,  PAaBHOCWIBHOCTb  YpPaBHEHHUH,
HEPAaBEHCTB U  CUCTEM,  pALMOHAJIbHbBIE,

MppaLMOHAIbHBIC, II0KA3aTEIIbHBIE, CTCICHHBIE,
nmorapuMUYecKue, TPUTOHOMETPHUYECKHE
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI;

-yMETb pellaTb YPABHEHUS, HEPABEHCTBA U
CHUCTEMBl C IOMOIIBI) PA3JIMYHBIX I[PUEMOB;
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B rpyMIIE.
OsgnajgeHue YHUBEPCAITbHBIMU
y4eOHBIMU MMO3HAaBATECILHBIMU
NECUCTBUSIMHU:

B) paboTa ¢ mHpOpMaIei:
-BNIQJICTh HABBIKAMH TOJYYCHUS
uHPOpMAIMK M3  HCTOYHUKOB
pPa3sHBIX THUIIOB, CaMOCTOSTEILHO
OCYILECTBIIATh TOUCK, aHAJN3,
CHCTEMaTH3aLUI0 u
UHTEpIpeTanuo  uHpopMauu
pa3NIMYHBIX BWJIOB H  QopMm
NpeJICTABIICHUS;

-cO3/1aBaTh TEKCTHl B Pa3IMYHBIX
dopmarax ¢ y4yeToM Ha3HAYCHUS

nH)OpMaIuu u IEeTIEBOM
ayIUTOPHH, BhIOUpast
ONTHUMAJIbHYIO thopmy
NPE/ICTABICHUS U BU3YAIN3aIlUH;

-OIICHUBATh JIOCTOBEPHOCT,

JETUTUMHOCTh WHQOpMaINH, €e
COOTBETCTBHE  IPAaBOBHIM W
MOPAIBbHO-3THYECKUM HOPMaM;

-HCIIOJIb30BaTh cpencTaa
WH(GOPMAITMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

B peICHUN KOTHUTUBHBIX,
KOMMYHUKAaTHUBHBIX u
OpraHW3alMOHHBIX  3aga4y ¢
COOJII0/ICHIEM TpeOoBaHMI
OPrOHOMUKU, TEXHUKHU
0e30MacHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBoOBbIX U
ITUYECKUX HODM, HOPM
WHGPOPMAIMOHHOM 0€301MaCHOCTH;
-BJIa/ICTh HaBBIKAMHU
pacrio3HaBaHUs u 3allHuThI

uHpopMauy, HHPOPMAITMOHHON
0€301acCHOCTH JTMYHOCTH

pelaTh ypaBHEHUsI, HEPABEeHCTBA U CHCTEMBI C
apaMeTpom; MIPUMEHSTh ypaBHEHUS,
HEpaBEHCTBA, WX CUCTEMBI [JIsi PEIICHUS
MaTeMaTHYEeCKHX 3ajad U 3a]ad U3 PasIHyHbIX
obnactell HAYKH U peaTbHOM JKU3HU;

-yMeTh CBOOOJHO ONEPUPOBATH IMOHATHSIMH:
JBIDKEHHE, apalyieNbHbBIA IepeHoC, CAMMETPUS
Ha TJIOCKOCTH M B TIPOCTPAaHCTBE, MOBOPOT,
nmpeoOpazoBaHue mMoaoous, MoAO0HBIE (UTYPHI,
YMETh pAaclo3HaBaThb paBHbIE H MOJO0OHBIE
¢urypsl, B TOM 4uClie¢ B MPHPOJE, UCKYCCTBE,

APXUTCKTYPE; YMETH HCII0JIb30BaTh
r€OMETPUUCCKUE OTHOLICHMHA, HaXoOWUThb
r€OMCTPUUCCKUC  BCIMYNHBI (I[HI/IHa, yroJ,

Iomanas, 00BEeM) TMPH pEIICHHH 3a7ad u3
JIPYyTUX y4eOHBIX MPEIMETOB W W3 pealbHOM
KHU3HU

OK 03
[InanupoBatb u
pealin30BbIBATh
COOCTBEHHOC
npodeccruoHanbH
0€ U JIMYHOCTHOE
pa3BuTHE,
MpeIpUHAMATEI
BCKYIO
JIESATEIIbHOCTh B
pohecCHOHATBH
ot cthepe,
HCIOJIb30BaTh
3HAHUA 1o
(buHAHCOBOI
rPaMOTHOCTH B
Pa3IMYHBIX
JKU3HEHHBIX

B obnactu JYXOBHO-
HPABCTBCHHOT'O BOCIIUTAHUA:

- c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAaHWUSI,
3THYECKOI'0 TIOBEICHMSI;
-CIIOCOOHOCTH OIICHUBATH
CUTYaIUIO u NPUHUMATH
OCO3HAHHBIE pelieHus,
OPUEHTHPYSICh Ha  MOpPaIbHO-
HPaBCTBCHHBIC HOPMBI "
[IEHHOCTH;

-0CO3HaHHWE JIMYHOTO BKJIJa B
IIOCTPOECHUE YCTOMUYHBOIO
Oymymiero;

-OTBCTCTBCHHOC OTHOILIICHHE K

CBOMM  poadTensM u  (Win)
JPYTHM 4IEHaM CEMBH, CO3/IaHHUIO
CEMBH Ha OCHOBE OCO3HAHHOTO

-YMETb OIIEpPUPOBATH MIOHATUSIMH:
palMOHAIIBHEIE, UppalMOHaJbHbIE,
MoKa3aTeNnbHbIe, CTETIeHHBIE, JorapudMuieckue,
TPUTOHOMETPUYECKUE YpaBHEHUSA u
HEPABEHCTBA, UX CUCTEMBI;

-yMETh ONEpUpPOBATh MOHATUSIMH:

MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napaijenenuies, npusMa, nupamuaa, Gurypa u
MMOBEPXHOCTH BpaIIeHUs, HWIMHID, KOHYC, HIap,
cdepa, ceueHns GUTypbl BpallleHHs, IIOCKOCTb,
Kacaromasicss  cepsl, UWIMHIpA, KOHYcCa,
TUIOMIAb TIOBEPXHOCTH TMHPAMHIBI, TPHU3MEI,
KOHycCa, IWIMHJIpPA, IUIOMAAb cdepsl, o0beM
Ky0a, MpsSMOYTrOJILHOTO  Tapajulesenunena,
MUPaMUIBI, TPU3MBI, WIMHAPA, KOHYyCa, I1apa;
yMeHne  u300pakaTb  MHOTOTPAaHHUKH U
MTOBEPXHOCTH BPAILLEHUS], X CEUYEHUS OT PYKH, C
MIOMOIIBI0  YEPTEKHBIX  MHCTPYMEHTOB |
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CUTyalusAax

MIPUHATUSA LIEHHOCTEH CceMeMHON
KU3HH B COOTBETCTBHH  C
TpaauuMsaMu HapoaoB Poccum;
Osnagenue YHUBEPCATbHBIMH
PETYJIATHBHBIMH ACHCTBUSMU:

a) caMOOpTraHN3aIHs:
-CaMOCTOSITENIBHO ~ OCYIIECTBIIATh
NO3HABATEILHYIO  JICATCIBHOCTD,
BBIBIIATH NPOOJIEMBI, CTAaBUTh U
(dhopMyITUpOBaTH COOCTBCHHBIC
3ajayd B 00Opa3oBaTeNbHON
JEATeNIbHOCTH M JKU3HEHHBIX
CHUTYaIHsX;

-CaMOCTOSITEIILHO COCTaBJIATh
IJIaH pemieHus MpoOJIeMBI ¢
y4eTOM HMEIOIIUXCSl PECyPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEANIOYTEHU;
-71aBaTh OLICHKY
CUTyalusiM;
CHoco0CTBOBaTh (HOPMHUPOBAHUIO
u MPOSIBIICHUIO LIUPOKOU
SPYAMIIMA B Pa3HBIX 00JaCTIX
3HaHHI7[, IIOCTOSAHHO TIIOBBIIIATH
CBOM o0pa3oBaTeIbHBII u
KyJbTYpPHBII YPOBEHB;

0) CAaMOKOHTPOJIB:

UCIIOJIb30BaTh
pedexcun
CHUTyaIuH,
peLICHHS;
-yMeTh  OLCHMWBATh pUCKH U
CBOEBPEMEHHO NPUHAMATH
pEUICHUSA 110 UX CHUIKCHHIO,

B) DOMOITMOHANILHBIN HWHTEIIIEKT,
HpeAoIaralmuni
¢(hOpMHUPOBAHHOCTB:
BHYTPEHHEU MOTHBAIIUH,
BKJIIOYAIONIEH  CTpeMJICHHE K
JOCTI)KEHHIO 1€ M YCIIeXY,
OIITUMU3M, WHHUIIUAaTHUBHOCTD,
yMEHHE JeHCTBOBaTh, UCXOMAS U3
CBOMX BO3MOKHOCTEH;

-OMIIATHH, BKJTIOYAIOIICH
CIIOCOOHOCTH MMOHNMATh
SMOLMOHATILHOE COCTOSIHHE
JIpYyTHX, YYUTBIBATH €TI0 IIPHU
OCYHIECTBIICHUN KOMMYHHKalWH,
CHOCOOHOCTh K COYYBCTBHIO H
CONEPEIKMBAHUIO;
COIIMaIbHBIX
BKJTFOYAIOIINX CIOCOOHOCTB
BBICTpaMBaTh  OTHOIUCHUS  C
IPYTHMMHU JIIOJbMH, 3a00THTBHCA,
NPOSIBIIATH UHTEPEC M pasperiarh
KOH(JIMKTHI

HOBBIM

TIPUEMBI
OILICHKH
BEPHOTO

TSt
BBIOOpA

HaBBIKOB,

ANIEKTPOHHBIX CPEJCTB; YMETh PAacCIIO3HABATh
CUMMETPUIO B TIPOCTPAHCTBE;
-yMETh pacrno3HaBath

MHOTOTPaHHUKH;

-yMeTh OTIEPUPOBATH

MPSIMOYTONbHAS cucremMa
KOODJMHATHI TOYKH, BEKTOP, KOOpPIUHATHI
BEKTOpa, CKAISIPHOE TMPOU3BEIACHHUE, YIOJ
MEXIY  BEKTOpaMH, CyMMa  BEKTOPOB,
MPOU3BEJICHUE BEKTOpA HAa YHCJIO; HAXOJUTh C
MOMOIIBI0 M3y4YCHHBIX (OPMYJT KOOpPIUHATHI
Cepe/IMHBI OTPE3Ka, PACCTOSHHE MEXKIY JIBYMS
TOYKAMH

MMpaBUJIIbHBIC

TMOHATHIMUA:
KOOPIHHAT,

OK

04

-TOTOBHOCTb K CaMOPA3BUTHUIO,

-yMETh OIEPUPOBATh MOHATHAMU: CIy4YalHBINA
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O¢pdexTnBHO CaMOCTOSITETIbHOCTH U | OBIT M CIy4YaiiHOE€ COOBITHE, BEPOSTHOCTH
B3aHMO/JICUCTBOB | CaMOOMpPEIENEHHUIO; CITy4alHOTO COOBITHS;
aTb 1 paboTaTh B | -OBJIQJICHUE HAaBBIKAMH Y4eOHO- | -yMeTb BBIYUCIISTH BEPOSITHOCTD c
KOJIJICKTHBE U | MCCIEeNOBAaTENbCKOW, TPOEKTHOM | MCMOJIb30BaHUEM  TpaUyecKHuX  METOAOB;
KOMaH[e Y COLIMAIbHOU AEATEIBHOCTH; IPUMEHSTh (POPMYJIBI CIOKEHUS U YMHOKEHHS
OBnageHmne YHUBEPCANBHBIME | BEPOSTHOCTEH, KOMOWHATOpHBIE (aKTBl U
KOMMYHHKAaTHBHBIMHU (hopMyIBI ITpH PELICHUN 3a/1ay;
JNEHCTBUSIMHU: -OIICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA;
0) coBMeCTHas! ESITEIbHOCTB! 3HAaKOMCTBO CO CIy4yallHBIMH BEIMYHHAMU;
-IOHAMaTh W  HCIOJb30BaTh | YMEHHE TPUBOJAUTH HPUMEPHl  MPOSBICHUS
NpEeUMYIIEeCTBA KOMAHIHOW U | 3aKOHa OOJBIIMX 4YHCEd B MPHUPOAHBIX U
MHIUBUAYaJIbHON paboThI; 0OI1IECTBEHHBIX SIBICHUSX;
-IPUHUMATh LEIH COBMECTHOH | -yMETh CBOOOJHO OIEPHPOBATH MOHATHIAMHU:
JIeSITEeNIbHOCTH, OPTaHU30BBIBATh U | CTENIEHb C IEJIBIM  IIOKa3aTeleM, KOpEeHb
KOOPIMHHUPOBATh AEHCTBUSA IO €€ | HaTypaJbHOU CTEIIeHH, CTETIECHb c
JOCTIDKCHMIO: COCTaBJATh IJIaH | PALlMOHAIBHBIM  IIOKa3aTeleM, CTENEeHb C
JICVCTBUN, PaclpenciisiTh PO C | JEUCTBUTEIbHBIM (BeIIECTBEHHBIM)
YU4ETOM MHEHHH  YYacTHHKOB | MOKa3aTeyeM, JIorapudM yrcia, CHHYC, KOCHHYC
o0cyxnaTh pe3yibTaThl | ¥ TAHTE€HC IIPOM3BOIBHOTO YHCIIA;
COBMECTHOH paboThI; -yMeTh CBOOOJIHO ONEPUPOBATH IMOHATHIMH:
-KOOPJMHUPOBATh M BBIIONHATH | rpaduk  QyHkumu, oOpatHas  QyHKOWS,
paboTy B YCIOBHSAX pEalbHOTO, | KOMITO3UIMS (YHKIMA, IUHEWHas (QYHKIHA,
BUPTYaJbHOTO U | KBagpaTH4yHas (QyHKUUS, CTEHEHHAs! (QYHKIHS C
KOMOWHHPOBaHHOTO LeNbIM  TO0Ka3aTeleM, TPUTOHOMETPUUYECKUE
B3aUMOJECHCTBUS, ¢GbyHKUMM, OOpaTHbIE TPUTOHOMETPHUYECKHE
-OCYILECTBIIATD NO3UTUBHOE | (YHKLUH, MOKa3aTeJdbHAs U Jorapumudeckas
CTpaTeTHUECKOe TOBeJCHUE B | QYHKUWHU; YMETh CTPOUTH rpaduku (yHKUUH,
Pa3INIHBIX CUTYyalusX, | BBIOJIHSTD npeoOpa3oBaHus rpagpuKoB
HPOSIBIIATH TBOPYECTBO u | GyHKIU;
BOOOpaKeHue, OBITH | -yMeTh WCIIONb30BaTh TI'paduKu (YHKIWH s
WHHUIIUATHBHBIM. M3y4eHHUsl TPOLIECCOB U 3aBHCUMOCTEH IpHU
Osnagenue YHHUBEPCAIBHBIMHU | PELICHUH 33124 U3 APYTHX y4eOHBIX IPEAMETOB
PEryJISTUBHBIMU 1€HCTBUSMHU: U U3 peaqbHOM JKU3HH; BBIpAXaTh (OpMyTIaMH
r) mnpuHsATHE Cce0si W JAPYrHX | 3aBUCHMOCTH MEXIy BEITHUYHHAMU,
JrozeH: -CBOOOJIHO OMEPHUPOBATh MOHSATHAMHU: YETHOCTh
-IPUHUMATH MOTHUBBI u | GyHKUUH, NEPUOTUYHOCTD byHKLIUH,
apryMeHTBhl JIpyTUX JIIOJIeH TIpU | OTPaHMYEHHOCTh  (YHKIMH, MOHOTOHHOCTH
aHaim3e pe3ynbpTaToB | QYHKIMH, SKCTpeMyM (QYHKIMH, HauOoJIbIIee 1
JesITeIbHOCTH; HanMEHbIIIee 3HAYEHUS ¢byHKUNM Ha
-[IpU3HABaTh CBOE IIPAaBO M MPABO | MPOMEXKYTKE;, YMETb NMPOBOIUTH HCCIICIOBAHHE
JPYTUX JIOJEH Ha OIUOKH; byHKIUY;
pa3BUBaTh CIIOCOOHOCTD | -yMETb HCIIOJIb30BaTh CBOWCTBA M TpaduKH
NOHUMAaTh MHP C TO3MUMH | GYHKUMH AJ1s pelieHus] ypaBHEHH, HEpaBEeHCTB
JIPYTOro YejoBeKa W 3aJa4 C [apameTrpamu; H300pakaTb Ha
KOOPJIMHATHOM TJIOCKOCTH MHOKECTBA PEILICHUI
YpaBHEHHH, HEPABEHCTB U X CUCTEM
OK 05| B obnacTtu 3CTETUYECKOr0 | -yMeTb  ONEPUPOBATH IOHATHUAMU: CpEIHEe
OcymiecTBiIsATh BOCTIMTAHUS: apudMeTHYeCcKoe, MeJIUaHa, HauOoJbllee |
YCTHYIO M | -3CTETUYECKOE  OTHOLICHWE K | HauMEHbIlee 3HA4YeHHUs, pa3Max, IHUCIEepCHs,
MUCbMEHHYIO MHUpY, BKIIOYas 3CTETUKY ObITa, | CTAHAAPTHOE OTKJIOHEHHE YMCIIOBOIO Habopa;
KOMMYHHKAIIMIO | HAYYHOTO M TEXHHYECKOTO | YMECHHE W3BJICKATH, HUHTEPIPETUPOBATH
Ha TBOpPYECTBA, CIIOPTa, TpyAa U | HHPOPMAIUIO, IPEJCTABICHHYIO B TaOIHIIaX, HA
rOCYyJapCTBEHHO | OOIIECTBEHHBIX OTHOILICHHI; JuarpaMmmax, rpadukax, OTPAXKAIOLIYIO
M A3BIKE | -CIIOCOOHOCTH BOCIPUHUMATH | CBOWCTBA PEANbHBIX TIPOIECCOB W SIBJICHMIA;
Poccuiickon pasjvuHble  BUABI  HUCKYCCTBA, | MPEACTaBIATh HMHPOPMAIMIO C  IOMOIIBIO
denepanyu C | TpaAMIMK U TBOPYECTBO CBOETO M | TAOJUIl U AUATPAMM;
YYETOM JPYTUX  HapoJOB,  OIIYIIAaTh | -MCCJIEJOBaTh CTAaTHCTHYECKHE JAHHBIE, B TOM
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ocoOeHHOCTEN SMOLMOHAIIEHOE BO3/ICHCTBHE | YHCIIE C TPUMEHEHUEM TPpaUIecKuX METOJIOB U
COLMAIIBHOTO U | MCKYCCTBA,; JIEKTPOHHBIX CPEJICTB;
KYJIBTYPHOTO -yOeXIIEHHOCTh B 3HAYMMOCTH | -yMETh  OINEPUPOBATh  IMOHITUSMH:  TOYKA,
KOHTEKCTa JUIL  JIMYHOCTH H  O0IecTBa | mpsMasi, IUIOCKOCTD, MPOCTPAHCTBO,

OTE€YECTBEHHOTO M  MHPOBOIO | ABYTPAHHBIA YIoJ, CKPELIMBAIOLINECS MPSMBbIE,

HCKYCCTBa, STHUYECKUX | MapajuIeIbBHOCTh M IEPIEHAUKYIIPHOCTh

KYJIBTYPHBIX Tpaguui U | TIPSAMBIX U TUIOCKOCTEH, YToJl MEKAY NPSMBIMH,

HapOJHOTO TBOPYECTBA, yrol MeXIy NpsSAMOW M IUIOCKOCTBIO, YIOJ

-TOTOBHOCTB K CAMOBBIPQKECHHUIO B | MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKU 0

pasHbIX BUAX UCKYCCTBa, | IUIOCKOCTH, PpACCTOSIHHE MEXIy TNpsSMBIMH,

CTpeMIICHHE TPOSIBIISITH KayecTBa | PACCTOSHHE MEKAY MIIOCKOCTIMH;

TBOPYECKOM JTMYHOCTH; -yMETh HCHOJB30BaTh MPU PELICHUH 3agad

Osnanenue YHHUBEPCAIbHBIMU | U3y4CHHBIE (DAKTBl U TEOPEMBI NJIAHUMETPHH;

KOMMYHHKAaTHBHBIMH YMEHHE  OLCHHWBaTb  pa3Mepbl  OOBEKTOB

JIEHCTBUSIMHU: OKPY’KaloILero Mupa

a) obmeHue:

-OCYIIECTBIISITh ~ KOMMYHHKAIIUN

BO BceX cepax KU3HHU;

-pacro3HaBaTh HeBepOaIbHBIE

cpelncTBa OOIICHHWsS, IOHUMATh

3HAYCHUE COLMAIBHBIX 3HAKOB,

pacIo3HaBaTh MPENOCHUIKH

KOH(QIUKTHBIX  CHUTyallMd |

CMSTYaTh KOH(QIHUKTBL;

-pa3sBEpHYTO U JOTMYHO H3JIaraTh

CBOIO TOUKY 3peHus c

UCIIOJIb30BaHUEM SI3BIKOBBIX

CPEICTB
OK 06 | -oco3HaHue 00yJaromMMHUCS | - yMETh pemaTh TEKCTOBBIE 3aJadd Pas3HBIX
[TposiBisATh poccHiicKoit rpaXJaHCKOH | THIIOB (B TOM 4HMCIIE€ Ha HPOLEHTHI, NOIH M
TpaKJaHCKO- UJIGHTUYHOCTH; YacTH, Ha JIBIKCHHE, paboTy, CTOUMOCTb
NaTPUOTHUYECKYIO | -LIeJeHaNpaBICHHOE pasBUTHE | TOBApPOB M YCIYT, HAJOTH, 33Aa4d U3 00JacTu
MO3ULHIO, BHYTPEHHEW IIO3MLMHU JIMYHOCTH | YIPaBICHUS  JIMYHBIMM M CEMEHHBIMHU
JEMOHCTPHPOBAT | Ha OCHOBE IYXOBHO- | ()MHAHCAaMN); COCTAaBIISITh BBIpaKEHUS,
b OCO3HAHHOE | HPaBCTBEHHBIX [EHHOCTEH | ypaBHEHHs, HEPABEHCTBA M WX CHCTEMBI II0
NOBEJICHWE  Ha | HApOJOB Poccuiickoli | ycnoBuio 3amaud, HCCIENOBaTh IOJYYEHHOE
OCHOBE Odenepanyy, HUCTOPUYECKUX U | PElIEHHE M OLEHHMBAaTh NPaBIONOJOOHOCTH
TPaJUIIMOHHBIX HaIIMOHAJIBHO-KYJIbTYPHBIX pe3yIbTATOB; - *yMeTh OTMepHUPOBAThH
00I11e4eTIOBEYECK | TpaAULH, (bopMHUpOBaHUE | MOHATHAMHU: OINpeNesIeHHe, aKCHOMa, TEOpeMa,
UX IEHHOCTEH, B | CHCTEMBl 3HAYMMBIX LEHHOCTHO- | CJIE/ICTBHE, CBOHCTBO, MIPU3HAK,
TOM 4YHCJE€ C | CMBICJIOBBIX YCTAaHOBOK, | JI0Ka3aTeibCTBO, PaBHOCHIIBHBIE
YUETOM AHTHKOPPYIIIHOHHOTO (hOpMYIUPOBKHY; YMETh (dbopMynupoBaTh
rapMOHHU3ALHUN MHUPOBO33pPEHHUSI, MIPABOCO3HAHMSA, | OOpaTHOE M NPOTHUBOIIOJIOKHOE YTBEPKICHUE,
MEXKHAIMOHAJIBH | 3KOJIOTHYECKOH KYJIbTYPBI, | IPUBOAUTH  NPUMEPhl M KOHTPIPUMEDHL,
BIX U | CIIOCOOHOCTH CTaBUTh II€JM U | MCIOJbh30BATh METOJI MaTeMaTHYeCKON
MEKPEJUTHO3HBl | CTPOUTH KU3HEHHBIE MJIaHBI; WHIYKIWH; MPOBOJUTH JIOKa3aTeIbHbIe
X  OTHoueHui, | B 4acTH IPaXXJIaHCKOTO | pacCyKIeHHsI NPU pPELICHUH 3a]ad, OLEHHBAThH
NPUMEHSATh BOCITUTAHUSI: JIOTHYECKYI0 TPaBUIIBHOCTh PACCYKIICHHI;
CTaHJapThHI -0CO3HaHHE cBOUX | *yMeTh CBOOOJHO ONEPUPOBATH HOHATHAMHU:
AQHTUKOPPYIILMOH | KOHCTUTYIMOHHBIX  MpaB  H | MOCIEI0BATENbHOCTD, apugmeTnieckas
HOT'O TIOBE/ICHUSI | OOSI3aHHOCTEH, YBa)KEHHE 3aKOHA | MPOTPECCHs, TI'eOMeTpHuYecKas  IpPOTPeccHs,

Y IPaBONOPSAIKA; OeckOoHEYHO  yObIBalOIags  TeOMeTpHUYecKas

-[IPUHSATHE TPaJUIMOHHBIX | IPOTPECCHUS; YMETh 3a1aBaTh

HaIlHOHAJIbHBIX, MOCJIEeIOBATEIFHOCTH, B TOM YHCIIE C TIOMOIIIBIO

0011e9eI0BEeYeCKIX PEKYppPEHTHBIX (GopMyN; - *ymMeTh BBIOMpPATh

TYMaHHCTHYECKUX U | HIOAXONIIIMH METOA JUId peIleHHs 3a/Jadd;

ACMOKPATHYCCKHUX HCHHOCTCﬁ;

ITIOHMMAaHUEC 3HAYUMOCTHU MaTCMaTHuKH B
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-TOTOBHOCTh MPOTUBOCTOSITH
UIE0TIOTMH OKCTPEMM3MA,
HaIMOHAIN3Ma, KceHodoouw,
JUCKPUMHHAIIHH 110 COITHATBHBIM,
PETUTHO3HEIM, PacoBbIM,

HAI[MOHAIBHBIM TPU3HAKAM;
-TOTOBHOCTh BECTH COBMECTHYIO
JIeATeNIbHOCT B HHTepecax
TPaKIAHCKOTO ob1mecTna,
y4acTBOBaThb B CaMOYIpPaBICHUU
B 0011e00pa3oBaTeIbHOM
OpraHHU3aIun " JIETCKO-
FOHOIIIECKHUX OPTaHU3aIIX;
-yMEHHE B3aUMOJEHCTBOBAaTh C
CONIMAJbHBIMU WHCTUTYTaAMHA B
COOTBETCTBHH C UX (YHKIHSIMHA U
Ha3HaYECHUEM;

-TOTOBHOCTb K T'YMaHUTapHOH U
BOJIOHTEPCKOU JeSTENFHOCTH,
HanI/IOTI/I‘-IGCKOFO BOCIIMTAaHUA:
c(hOpMHUPOBAHHOCTh POCCHUCKOMH
TpaXXTaHCKOH AACHTUYHOCTH,
MaTPUOTH3MA, YBaKCHHUS K
CBOEMY Hapony, 4yBCTBa
OTBETCTBEHHOCTH nepen
Poaunoii, ropaoctu 3a cBOM Kpaii,
ceor0 PoaunHy, cBOM s3BIK U
KyJIbTYpY, IPOILJIOE U HACTOSIIEE
MHOTOHAIIMOHAIEHOTO Hapoza
Poccuu;

-IICHHOCTHOE  OTHOIIEHHE K

roCyJapCTBEHHBIM CHMBOJIaM,
UCTOPUYECKOMY W HPUPOIHOMY
HacJIeIUIo, NaMSITHUKAM,

TpaauuusM  HaponoB  Poccun,
JnocTmxkeHnsM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHIX

Y TPYJIE;
-naerHas yOeXIEHHOCTH,
TOTOBHOCTH K  CIYXEHUIO H
3aIIuTe OrteuecTBa,
OTBETCTBEHHOCTh 3a €ro cynn0y;
OCBOCHHBIE 00yJaroIMMHUCS
MEXIIPEJMETHBIE  TOHATHS U
YHUBEPCAJIbHbBIE yaeOHbIe
JIEHCTBHSA (perynsaTUBHBIE,
MO3HABaTENbHBIE,
KOMMYHHKATHBHBIE);

-CIOCOOHOCTh MX HCIIOJNIH30BAHUS
B ITO3HABATEJILHOW M COIMAIBLHOM
MPaKTHKE, TOTOBHOCTE K
CaMOCTOSITEIbBHOMY

TUTAHUPOBAHUIO H
OCYIIIECTBIICHUIO yaeOHOM
JIeSITeJIbHOCTH, opraHu3aIuu
y4e0HOTO  COTPYIHUYECTBA C
MEAaroru4ecCKUMy  pabOTHUKAMU

W3yYeHHH TPHUPOJHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWW; yMETh pAaclio3HaBaTh
MPOSIBJIEHHE 3aKOHOB MAaT€MaTHKH B MCKYCCTBE,
YMETh TNPHUBOJIUTH NPUMEPHl MATEeMAaTUYECKHX
OTKPBITUM poccuiickoin u MHUPOBOH
MaTEeMaTUYECKON HAyKU
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U CBCPCTHUKAaMH, K YYaCTUIO B

IOCTPOCHUN  WHIWBUAYaJIbHOU

00pa3oBaTeIbHON TPACKTOPHU
OK 07 | -ne NPUHUMATh NCWUCTBYSL, | -yMETh OINEPUPOBATh MOHITUSMH: (YHKLUS,
CopeiicTBOBaTh NPUHOCAIINE BPEA OKPY’KaroUel | HempephIBHAS byHKIH, IPON3BOIHAS,
COXPaHEHHUIO cpezme; - yMeTh IPOTHO3MPOBATh | MEPBOOOpa3Has, ONPENENICHHBIH  HHTETPAI;
OKpY>Karomen HeOIaronpusTHoIE YMETh HaXOAWUTh MPOU3BOIHBIC SIEMEHTAPHBIX
cpenpl, 9KOJIOTHYECKHE NOCIEACTBUS | (DYHKUMH, UCTIONB3Ysl CIIPaBOYHbIE MaTEpUAIIBL;
pecypcocOepexe | MpeANnpUHUMAeMBIX  JEUCTBHUI, | MCCIEIOBATh B MPOCTEHIINX CIydasx (yHKIUH
HUIO, TIPUMEHATH | IPEIOTBPAIIATh MX; - PACIIUPUTH | HA MOHOTOHHOCTh, HAXOIUTh HAaWOOJBIINE W
3HAHUSA 00 | ombIT JeSITeIbHOCTH | HAMMEHBIINE 3HA4YeHUS (QYHKUUH;, CTPOHUTH
MU3MECHCHUU HKOJIOTUUECKOM HANPABIEHHOCTH; | TPaQUKH MHOTOWIEHOB C  HCIOJB30BAHUEM
KJIMMara, - pa3pabaTbIBaTh IUIAH DEIICHHMS | armapara MaTeMaTHYecKOTo aHaIn3a;
TPUHIIMITBI npobjeMbl € Y4YeTOM aHallu3a | - MIPUMEHSTH MPOM3BOJHYIO IIPU PELICHUH 3a1a4
OepeKIMBOrO UMCIOIIUXCSl MaTepPHaJbHBIX W | Ha JBUKEHHE;
IPON3BO/ICTBA, HEMaTEepPHABHBIX  PECYpPCOB; - pemarh NPaKTUKO-OPUEHTHPOBAHHBIC 3aadH
3¢ exTuBHO OCYIIECTBIATh Ha HaumOOJbIINE W HAUMCHBIIME 3HAYCHUS, HA
JIECTBOBAaTh B | LICJICHANIPABICHHBINA IIOUCK | HAaXOXKIAEHHUE IIyTU, CKOPOCTU U YCKOPECHUS,
Ype3BBIYAIHBIX HepeHoca CpelacTB M CIIOCOOOB | - YMETh ONEPHPOBATH HMOHATHSIMU: JBI)KCHHE B
CUTYaIUsIX JIEUCTBUS B MPO(ECCHOHANBHYIO | MPOCTPAHCTBE, MOT00HBIE urypst B

cpely; - YMETb TIepEHOCHTH | IPOCTPAHCTBE;

3HAQHHWSA B TI03HABATEIBbHYI0O M | -  WCIOJB30BaTh  OTHOUIGHHE  IUIOIIAJCH

MPAKTHYECKYIO obnactu | moBepxHOCTEH W 00BEMOB TOMOOHBIX QUTYD

KHU3HCACATCIBbHOCTH, - | IIpyu pCIICHUH 3a4a4,

npeajiaratb HOBBIC IIPOCKTHI, | - YMCTb BBIYUCIATL F'€OMCTPUUYCCKUC BCIMYNHBI

OLICHWBATh WAEH C TMO3WIMHU | (JUIMHA, YTOJ, IUIOmAaab, OOBEM, IUIOMIAAb

HOBHU3HBI, OPHUTI'MHAJIBHOCTH, HOBCpXHOCTI/I), HCIOJIb3Ys U3YUYCHHBIC (pOpMyIH)I

HpaKTH‘ICCKOﬁ 3HAYHUMOCTH, - | 1 METOJbI

J1aBaTh OLICHKY HOBBIM

CUTyalusiM, BHOCUTb KOPPCKTHUBLI
B JCATCIIBHOCTD, OLICHHUBAThH
COOTBCTCTBUC PC3YJIbTATOB LECIAM
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2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHbI

2.1. O0beM JUCHUIIHHBI H BUbI y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

®opma 00yueHus

Ounasn Ou4Ho- 3204Has 3aounasn
O061beM 00pa3oBaTeIbHON MPOrpaMMbl 232
JAMCIUTLTHHBI
B T.4. B (hopMe NPaKTHYECKOH MOATOTOBKH - - -
BT. 4.:
TEOpEeTHYECKOe 00yUeHHe 114 50 10
PAKTUYECKHUE 3aHSITUS 118 52 14
Camocmosmenvras paboma - 130 208

IIpomMe:xxyTouHasi aTTecTalus —
auddepeHunpoBaHHbIN 3aUeT
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2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

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

HanMenoBaHHE pasIesioB u Tem Coaepsxanue y4eOHOro MaTepuaia u (popMbI OpraHu3aluM AeATeJbHOCTH O0bem ®opmupyeMble
00y4yaoLuXxcs 4acoB KOMIIeTeHIIM U
1 2 3 4
OcHoBHOe coep:kaHne

Pasnes 1. [loBTOpEeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 18/10

Tema 1.1 Ilems wu 3amaun | Cogep:kanue 2

MaTEeMaTHKH npu ocsoenuu | 1. llenp u 3amaum MaTeMaTWKH MPH OCBOSHUM CHEIMaTbHOCTH. ba3oBble 3HaAHUS H 2

CHEIMAIbHOCTH. Uucna 1 | YMEHUS 10 MaTeMaTHKE B IPO(eCCHOHANBHON U B TOBCEAHEBHON AEATEIbHOCTH.

BBIYUCIICHUS 2. J[leiictBus Hajg  TONOXKWTENBHBIMH W OTPULATENBHBIMH  YHCIAMH, C 2
OOBIKHOBCHHBIMH M JCCATHYHBIMH ApoOsSMH. JIeHCTBUS cO cTemeHsMH, (OpMYIIbI
COKPAILICHHOT0 YMHOKEHHUS

Tema 1.2 IIpouentusie | Comep:kanue 2

BBIYHCIICHHUS. VYpaBHeHUs u | 3. [IpocTele MPOLEHTHI, pa3Hble COCOOBI X BBIYHCIICHUSL. 2

HCpaBCHCTBA 4. Jlunelinble, KBaJIpaTHbIC, APOOHO-TMHEHHBIC YPABHEHUS M HEPABCHCTBA 2 OK 01, OK 02, OK
5. Ilpaktnueckoe 3ansatue Nel: IIpocTeie mMpOLEHTHI, pa3HBIE CIOCOOBI WX 2 03, OK 04, OK 05,
BeIUHcIIeHN. JINHEHHbIe, KBaApaTHBIE, TPOOHO-TMHEIHBIE YPAaBHEHNS U HEPABEHCTBA OK 06

Tema 1.3. [Ipouentusie | Comepranue 2

BBIUUCIIEHH B TpodeccuoHanbHbiX | 6.I1pakTuyeckoe 3ansTue Ne2: [IpocTbie v CJIOKHbBIE TPOIIECHTHI. 2

3a1aqax 7.JIpakTyeckoe 3ansitue Ne3: IIpoueHTHbIE BBIYUCICHHS B NMPOYECCHOHATBHBIX 2
3ajayax

Tema 1.4  Pemenue 3amau. | Cogepxanue 2

BxoJiHOM KOHTPOJIb 8.IlpakTuyeckoe 3aHsaTHe Ned: Briuncienus u npeoOpaszoBaHus. ['eomeTpus Ha 2
IJIOCKOCTH
9.I1pakTnyeckoe 3ansiTue NeS: YpaBHEHHUS] U HEPAaBEHCTBA. 2

Pasnen 2 IlpsiMble U IJIOCKOCTH B MpocTpaHcTBe. KoopauHAThI M BEeKTOPHI B MPOCTPAHCTBE 30/18

Tema 2.1. OcnoBuble mnoHATHS | CopepKaHue 2

CTEPEOMETPUHU. Pacnonoxenue | 10.IIpeaqmer crepeomerprn. OCHOBHBIC TMOHATHS (TOYKA, MpsiMasi, IJIOCKOCTb, 2 OK 01. OK 03. OK

MPSIMBIX U TNIOCKOCTEN npoctpancTBo).  OcHOBHblIE — akcHMOMBI  crepeomerpuu.  Ilepecekaromuecs, 0 4’ OK 07’
rapajuieibHbIE " CKPENMBAIOIINECS MpsSIMBIE. ITpusnak " CBOICTBO ’
CKpenmBaronmxcst npsMbix. OCHOBHBIE POCTPAHCTBEHHBIE QUTYPHI

Tema 2.2. [TapamnensHocTs | Comep:kanue 8 OK 01, OK 03, OK
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OpSIMBIX, MPSMOM U IJIOCKOCTH,
IIOCKOCTEMN

11.MapannensHble mpsaMble M 1mIockoctu. Omnpenenenue. [Ipusnak. CpolcTBa.
[Tapamensasie mmockoctr. Onpenenenue. Ilpu3nak. CBolcTBa.

04, OK 07

12.Terpasap u ero snemenThl. CBOICTBAa MPOTHUBOIMOJIOKHBIX TpaHel U AuaroHaien 2
napajiesenuesaa.
13. [IpakTH4eckoe 3ansiTHe Ne6: Terpasap u ero sneMeHThl. Peirenue 3agay 2
14.IIpakTnyeckoe 3anaTue Ne7: [loctpoenune cedennil. Pemenne 3aqa4q 2
Tema 2.3. IlepnermukynsapHocTs | Copep:raHue 2
OpSMBIX, MpsAMOM M 1uIockoctH, | 15. Tlepnenaukynspueie npsimbie. [lapannensHble MpsMbie, MEPHEHAUKYISPHBIE K 2
TJIOCKOCTEH mockocTH. [lpu3Hak nepneHAuKyIIPHOCTH NPSMON M TNIOCKOCTH
Tema 2.4. Ilepnenmuxymsp u | Cogep:xanue 2
HaknoHHaA. Teopema o Tpex | 16. [lepnenmukynsap u HakiIoHHas. Teopema 0 TpeX MEePIEeHAUKYIApax. YTOI MEKIY 2
NepHIeHIUKYIsIpax MPSIMOM U TUIOCKOCTBIO. YTOJI MEXAY TUIOCKOCTAMU. [leprieHauKysipHbIe MI0CKOCTH.
PaccrosiHus B IPOCTPAHCTBE
Tema 2.5. Ilpsamele n mnockoctd B | Cogepaxanue 4
TIPAKTHHYCCKUX 3a/iadax 17.MlpakTHyeckoe 3ansitme Ne8: BsaumHOe pacmookeHHE TPSIMBIX B 2
npoctpaHcTBe. [lapamienbHOCTh IPsIMOU U IJIOCKOCTH, NAPAIIENbHOCTh IIOCKOCTEH,
NEPIEHANKYIJIIPHOCTD INIOCKOCTEM.
18.11pakTueckoe 3ansitHe Ne9: PacmnonoxeHune mNpsAMBIX M IUIOCKOCTEH B 2
OKpy’KaroleM Mupe (IpUpoAe, apxXUTEKType, TEXHuKe). PerieHune mnpakTHKO-
OPHEHTHPOBAHHBIX 3aJa4
Tema 2.6. Koopaunats! u BexTopsl | Coaep:kaHue 4
B IIPOCTPAHCTBE 19.MlpakTnyeckoe 3ansTue NelO: JlexkapTOBBI KOOpIWMHATHI B IPOCTPAHCTBE. 2
Bekrops! B mpoctpancTBe. CiiojkeHHE M BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha YHUCJIO.
20.ITpakTnyeckoe 3anuaTue Nell: CkanspHoe TPOHM3BEICHHE BEKTOPOB. 2
IIpocreiinve 3agaun B KOOpAUHATAX
Tema 2.7 Pemenue 3anau. IIpsmeie | Cogepaxanne 8
U IUIOCKOCTH, KoOpauMHaTel M | 21. PacmonoxeHne MPSMBIX U IJIOCKOCTEH B MpocTpaHCcTBe. [lepreHauKkyasapHOCTh 1 2
BEKTOPHI B IPOCTPAHCTBE MapajyiebHOCTh MPSIMBIX W TUIOCKOCTEW. J[ekapTOBbl KOOPJIUHATHI B MPOCTPAHCTBE.
Bekropsr B mpoctpancTBe. ClloKEHHE ¥ BEIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha yncno. KoopanHaTsl BeKTopa
22.IIpaktnyeckoe 3aHaTHe Nel2: [leprneHAUMKYISpPHOCTE M MapajuICNbHOCTH 2
NpAMBIX U T1ockocTed. [TpocTeiiue 3a1aun B KOOpIMHATAX.
23.IIpaktnyeckoe 3ansatue Nel3 KoopauHAThl BEKTOpa, PACCTOSHHE MEXITY 2

OK 01, OK 03, OK
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TOYKaMH, KOOPAWHATBI CCPECANHBI OTPE3Ka

04, OK 07

24 Ilpaktuyeckoe 3ansitue Nel4: CkaasipHoe NPOM3BEACHHE BEKTOPOB B 2
KOOpAMHATAaX, YIoJI MEXAYy BEKTOpaMH, YroJl MEXKAY MpPSIMOM U IUIOCKOCTBIO, yroj
MEX]y TUIOCKOCTSIMU
Paznen 3. OcHoBbl TpuroHomMerpuu. Tpuronomerpnyeckue GyHKIUUH 26/16
Tema 3.1 Tpuronomerpuueckne | Cogep:ranue 2
(GyHKIMKM TPOM3BONBHOrO  yria, | 25. Pagnannas mepa yrina. [IoBOpoT TOUKH BOKpYT Hadasa KoopauHat. OnpeencHue 2
qucia CHHYyCa, KOCHHYCa, TAaHTeHCAa M KOTaHI'eHca. 3HaKH CHHYyca, KOCHHYCa, TaHTeHCa U
KOTAaHI'€HCA 10 YETBEPTSIM. 3aBUCUMOCTb MEXYy CHHYCOM, KOCHHYCOM, TAHI'€HCOM U
KOTaHI'€HCOM OJHOTO U TOT'0 XK€ yIia
Tema 3.2 OcHoBHble | Conep:kaHue 4
TPUTOHOMETPUYECKUE TOKACCTBA 26. Tpuronomerpuyeckue ToxkaectBa. CHHYC, KOCHHYC, TAHCHC M KOTAHTEHC YTIIOB 2
an-a OK 1, OK 2, OK 3,
27. IpakTuyeckoe  3amsitue  NelS5: [IpeoOpazoBanusi  TPOCTEHUITHX 2 OK 4, OK 5
TPUTOHOMETPUYECKUX BBIPAKEHHH.
Tema 3.3 Tpuronomerpuueckue | Coaep:kaHue 10
(byHKIMY, UX cBOMcTBa U rpaguku | 28. O6IacTh ONpeeIeHHss ¥ MHOKECTBO 3HAYEHHH TPUTOHOMETPUUECKUX (PYHKIIUHA. 2
YETHOCTh, HEUETHOCTD, IEPUOIUYHOCTS TPUTOHOMETPUIECKUX (DYHKLHIL.
29. CgoiicTBa u rpaduku QyHKIUH y = CcOS X, y =sin X, y = tg X, y = ctg X. 2
30. Ipaxktuyeckoe 3ansitme Nel6: Cxarne wu  pacTsokeHue rpaduKoB 2
TPUTOHOMETPUYECKUX (DYHKIIUH.
31. IIpakTH4eckoe 3aHATHE Nel7: IIpeoOpa3zoBanue rpa¢uKoB 2
TPUTOHOMETPUYECKUX (HYHKLUI
32. IIpakTH4eckoe 3aHATHE Nel8: [IpeobpazoBanue rpa¢puKoB 2
TPUTOHOMETPUYECKUX QYHKIIUH
Tema 34 Ob6patnsie | Conepikanue 2
TpUTOHOMETpUYEeCcKre (PyHKITUU 33. O6parHbie TpuroHomerpudeckne GyHkiun. Mx cBoiicTBa u rpaduku. 2
Tema 3.5 Tpuronomerpuueckue | Cogepxxanmne 4 OK 1, OK 2, OK 3,
YpPaBHEHUS U HEPABEHCTBA 34. IlpakTnyeckoe 3ansitie Nel9: VpaBHeHue cos X = a. YpaBHEHHE sin X = a. 2 OK 4,0K 5
YpaBHeHue tg X = a, ctg X = a. PenieHre TpUroHOMETPUYECKUX YPABHEHUI OCHOBHBIX
THUIIOB.
35. [pakTnyeckoe 3ansitne Ne2(: PemieHne TPUrOHOMETPUYECKHUX YpaBHEHHUI 2

OCHOBHBIX THIIOB: HpOCTGfIIHPIC TPUTOHOMCTPUUYCCKUEC YpPaBHCHUA, CBOIAAIIHUECI K
KBaJApPATHBIM., pCHIACMBIC PA3JIOKCHHUECM Ha MHOXUTCIN, OAHOPOIAHBIC. HpOCTefIH.IPIC
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TPUTOHOMETPHUYCCKNC HCPABCHCTBA

Tema 3.6 Pemenne 3amad. OcHoBol | Copep:kaHue 4
TPUTOHOMETPHUHU. 36.JIpaktuueckoe 3anHaTHe Ne2l: IlpeoOpa3zoBaHHe TPHUTOHOMETPUUYECKHX 2
Tpuronomerpuueckue GyHKIUU BBIpKEHHH.
37.IIpakTnyeckoe 3ansTHe Ne2?2: PemieHue TPUTOHOMETPHUYECKHX YpaBHEHHH U 2
HEPaBEHCTB, B TOM YHCJIE C HCIOIb30BAHHEM CBOMCTB (DyHKLUI
Paznen 4. Ctenenu u kopuu. CTeneHnas, noKazatejibHasi 4 Jorapupmuyeckast QyHKINU 44/22
Tema 4.1 Crenennas ¢ynkuusi, ee | Coaep:kanue 4
CBOWCTBA. Ipeobpazosanue | 38, IToHsTHE KOPHS N-0if CTENEHU U3 JCHCTBUTENBHOTO uncia. DYHKIHHE y = VX N HX 2
BBIDQKEHUM ¢  KOPHAMHM N-OM | CBOMCTBA M rpaduKu.
CTCTICHU 39. CoiicTBa KOpHA n-0if crenenn. [IpeobpazoBanre MppaOHATBHBIX BEIPAKSHUN 2
Tema 4.2 CpoiictBa crtenenn ¢ | Cogep:xanue 4
palOHaJIbHBIM u | 40. TloHsiTHe cTemeHHM C PalMOHANBHBIM MoKazaTeneM. CTeneHHblE (QYHKIHH, WX 2
NefCTBUTEIbHBIM IIOKA3aTEIMU CBOMCTBA M rpapuKu
41.I1paktuueckoe 3anaTue Ne23: CreneHnsle (PyHKIINH, UX CBOWCTBA U TpaduKu 2
Tema 4.3 Pemenne | Conep:xanue 4
HppalrOHATbHBIX YPaBHEHUH 42. PaBHOCHJIBHOCTB UPPAIIOHATIBHBIX YpaBHEHUH. MeTo/IbI UX pelIeHHsI 2
43. TTpakTuyeckoe 3ausaTHe Ne24: PaBHOCHIBHOCTh HPPaMOHATIBHBIX YPaBHEHHM. 2
MeTobl UX pelIeHust OK 01, OK 02, OK
Tema 4.4 IlokasarenbHas | Coaep:kaHue 6 03, OK 05, OK 07
GyHKITMS, ee cBoiicTBa. | 44. CremeHb C NPOU3BOJILHBIM JICHCTBUTEIBHBIM TIOKa3aTeneM. OrmpeneneHue 2
IlokasarenbHele  ypaBHEHMA M | [MOKa3aTelbHOM (YHKIMM W €€ CBOWCTBA. 3HAKOMCTBO C TPUMECHEHHEM
HEpaBEeHCTBA NOKa3aTeJIbHON (PYHKIUH.
45. IlpakTuyeckoe 3ansitue Ne25: PerieHne mokasareibHbIX ypaBHEHHI METOIOM 2
YpaBHUBaHUS  IIOKa3aTeleil,  METOJOM  BBEACHMS  HOBOM  II€PEMEHHOH,
(YHKIIMOHANBHO-TpaguecKiM MeTO/IOM. PellieHne noka3aTelbHbBIX HEPAaBEHCTB
46.J1pakTuyeckoe 3aHsTHe Ne26: PemieHne nmokasaresbHBIX YpaBHEHHH METOJIOM 2
ypaBHHMBaHUS  IOKas3aTejel, MeTOJOM  BBEIEHHMS  HOBOW  IEPEMEHHOH,
(YHKIIMOHANBHO-TpaQuecKiM METO/IOM. PellieHne noka3aTelbHbIX HEPAaBEHCTB
Tema 4.5 Jlorapudpm uucna. | CogepkaHue 4
CaoiicTBa norapugmon 47. Jlorapudm uncna. Coiicta norapudmos. Oneparusi JorapuMUpOBaAHHS 2
48.J1pakTuueckoe 3ansitue Ne27: Jlorapupm uwncna. CpoiicTBa JorapugmoB. 2
Onepanyst jorapu(hMUPOBAHUS
Tema 4.6  Jlorapubmuueckas | Cogep:kaHue 12 OK 01, OK 02, OK

16



¢$yHKUUS, ee cBorictBa. | 49.Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA. 2 03, OK 05, OK 07
Jlorapudgmuyeckue ypaBHEHUS,
HepaBEHCTBA 50.ITonsitne norapudmMudeckoro ypaBHeHus. Oneparys MOTCHIUpOBaHUA. Tpu 2
OCHOBHBIX METOZA pEeUIeHUs! Jorapu(MUUECKUX YPaBHEHUH: (QYyHKIHMOHAILHO-
rpadUUecKuif, MeTOJ TOTCHUWPOBAHMS, METOJ BBEACHUS HOBOH NEPEMEHHOH.
Jlorapudmudeckre HepaBeHCTBA
51. TIpaktnyeckoe 3anaTHe Ne28: Pemenus norapuMUUECKUX ypaBHEHUI 2
(yHKLIHMOHANBbHO-TPaQUUECKUM METOIO0M, METO/IOM IIOTCHUMPOBAHUS
52 IIpaktnyeckoe 3ausitne Ne29: Pemenuss JorapuMuveckux ypaBHEHHI 2
METOAOM BBEJICHHS HOBOH EPEMEHHOM.
53.IIpaktuyeckoe 3anaTue Ne30: Perienns gorapudMUUecKux HEPaBECHCTB 2
54.I1pakTnuyeckoe 3anatue Ne31: Pemenue JiorapupMiUIecKnx HEPABEHCTB 2
Tema 4.7 Jlorapudmel B ipupone u | Coaepkanue 2
TEXHUKE 55.Ilpumenenne norapudma. Jlorapudmudeckass crnupaib B mpupoge. Ee 2
MaTeMaTHYECKHE CBONCTBA
Tema 4.8 Pemenne  3amad. | Copep:xanue 8
CreneHHass, 1moka3arenbHas U | 56.CtemneHnas, mokasaTeabHas U JorapudMudeckas QyHKIHH. 2
norapugmudeckas GyHKIUH
57.PenieHre noka3aTeJIbHBIX H JIOTapH()MUYECKUX YpaBHEHUH 2
58.I1pakTnyeckoe 3anaTue Ne32: CrerneHHas U mokaszarenbHas GyHKIUH. Pernenue 2
YpaBHEHUI
59.11pakTnyeckoe 3ansitne Ne33: IlokasarenbHas u sorapudmuueckas QyHKIHU. 2
PemieHne ypaBHeHHIH
Paznea 5. [lponsBoanas u nepBoodpa3Hasi yHKIHHA 54/28
Tema 5.1 Ilonsatue npowusBogHOl. | Comepxanue 4
DopMyIbl u npasuna | 60. Ilpupamenue aprymenta. llpupamenue ¢yHKouu. 3anaud, NOPUBOIAIIME K 2 OK 01. OK 03. OK
i depeHInpoBaHUs MOHATHUIO TPOM3BOAHON. OmnpeneneHne MNPOU3BOJHONW. AJNTOPUTM  OTBICKAHUS 04 OI,C 06 OI,C 07
nponsBogHoN. Dopmynel quddepennupoBanus. [Ipasuna quddepeHnmpopanns ’ ’
61.IIpakTnyeckoe 3ausTue Ne34: HaxoxaeHne Npon3BOIHBIX CTENEHHBIX QYHKIMI 2
Tema 5.2 [lonstue o Coaep:xanue 4
HenpepbiBHOCTH QyHKIMU. Meton | 62. Tlousitue HempepbiBHOW (yHKimu. CBoiicTBa HenpepbiBHON (yHKIuH. CBsi3b 2
HMHTEPBAJIOB MEX][y HENpPEepBIBHOCTBIO M JAu((HepeHIpyeMOCThi0 (YHKIIMU B TOYKE. AJNTOPUTM
pelieHs HEpaBeHCTB METOJIOM I/IH-TepBaJ'IOB OK 01, OK 03, OK
63.1IpakTnyeckoe 3ansitue Ne35: PenieHusi HepaBeHCTB METOI0M HHTEPBAJIOB 2 04. OK 06. OK 07
Tema 5.3 T'eomeTpuyeckuii u Conep:xxanne 8 ’ ’
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(u3nUecKuii CMBICIT IPOU3BOAHOM

64. T'eomeTpruecKHi CMBICH MPOU3BOJHONH (GYHKUUH — YIJIOBOH KO3(D(UIMEHT
KacaTeJbHOH K rpaduKy (QYHKIH B TOYKE.

65. YpaBHeHHe kacaTeibHON K rpaduky QyHKIHH. 2
66. ANropuTM COCTaBJICHUS YpaBHEHHS KacaTelbHOU K Tpaduky QyHKmn y=f(X) 2
67.1IpakTnyeckoe 3ansitne Ne36: YpaBHeHHe KacaTedbHOW K rpaduky (QyHKIHH.
ANTOPUTM COCTaBJICHHUS YpaBHEHHS KacaTelIbHOM K rpaguky GyHKmn y=f(X)
Tema 5.4 MonotoHHOCTB | Conep:xanue 2
¢bysaxun. Touku sKkcTpeMyMa 68. Bospactanune u yObiBaHWE (QYHKIUH, COOTBETCTBHE BO3PACTAHUS W yOBIBAHUS 2
(GyHKIMM 3HaKy NPOM3BONHOM. 3afadu Ha MAaKCUMyM M MHHUMYM. AJITOpUTM
uccieoBanus GYHKIUH U OCTPOEHHS ee rpaduKa ¢ TOMOUIBIO TPOU3BOJHON
Tema 5.5 UccnenoBanne ¢pynkuuii | Coaepxanue 4
U TIOCTPOCHHE rpauKoB 69.Mccnenosanne QyHKIMH HA MOHOTOHHOCTH U IOCTPOEHHE rPaMKOB 2
70.IIpakTnyeckoe 3anstue Ne37: [Toctpoenne rpadukon 2
Tema 5.6  Haumbompmee  u | Cogep:xanue 4
HaMMEHbIlIee 3HaYCHUST PYHKINH 71. Haxoxxaenne HanOOIBIIETO0 U HANMEHBIIETO 3HaUeHUH (pyHKITH 2
72. Tloctpoenue rpadMKoB ¢ UCTIOIB30BAHUEM alliapaTa MaTeMaTHYeCKOro aHan3a 2
Tema 5.7 Haxoxnenue | Conep:kanue 4 OK 01, OK 03, OK
ONTUMANBHOTO  pe3ynmbTara  C | 73. HaumeHbliiee 1 HauOoblee 3HaueHUE (PyHKIIUU 2 04, OK 06, OK 07
HOMOLIBIO [pON3BOIHON B 74.JIpaktnyeckoe 3anaTue Ne38: HaumMeHsbliee u HauOoJiblIee 3HaYCHUE (YHKIIMH 2
MPaKTUIECKUX 3a7a4ax
Tema 5.8 [TepBooOpasznas | Coaepsxkanue 4
$yskiun. TlpaBuma HaXOXKICHHS | 75 [IpakTuueckoe 3aHsaThe Ne39: O3HAKOMIEHHE C IMOHSATHEM HHTErpaga H 2
epBOOOPA3HBIX nepBooOpaszHori anst  ¢yHkuun  y=f(x). Tabmuma dQopMmyn Ui  HaXOXKACHUS
nepBooOpasHbIX. M3ydyeHune npaBusa BeIYUCICHHS IEPBOOOPa3HOM
76.IIpaktnyeckoe 3ansitne Ned0: Pemenue 3agay Ha cBs3b NEpBOOOpa3HON M ee 2
MTPOM3BOIHOM, BBIYMCIICHUE TIEPBOOOPA3HOM I JAHHOW (DYHKITHH.
Tema 5.9 ITnomans | Copep:xanne 6
KPHUBOJIMHEIHOI Tpanenuu. | 77.3ajauu, NPUBOAALINE K MOHATHIO OINPENEIEHHOTO MHTErpaja — O BBIYHCICHUH 2
®opmyna Herotona — JleliOauIa IJIOIIA M KPUBOJIMHEWHOH Tpaneuuu. [TonsTue onpenenéHHOro HHTErpaa.
78. T'eomerpuueckuii U (GU3MUYECKHIA CMBICI OMNpeNeNIeHHOTO HHTerpaia. dopmyna 2 OK 01, OK 03, OK
HrroTona — JleiiOuuia. 04, OK 06, OK 07
79. Pemenue 3amad Ha NPUMEHEHWE HMHTETpajia Uil BBIYUCICHUS (QH3MYECKHX 2
BEJIMYHH M IUIOIAAen
Tema 5.10 Pemenme 3agau. | Cogep:kanue 14
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[MpousBognass u mepBooOpa3Has
(GhyHKIHH.

80. IpakTnyeckoe 3ansatue Ne4l: dopmynsl U mpaBuia JudQepeHIUPOBAHUSI.
Pemenue 3amau

81. IIpaktuueckoe 3anHaTHe Ned2: LccnenoBanve (YHKIHHA € TOMOIIBIO 2
IPOU3BOJAHOM.
82. Ipaxtuueckoe 3amsitue Ne43: HawuOonbllee W HaWMEHBINEE 3HAYCHUS 2
(dhyHKIHH.
83. IlpakTnueckoe 3ansitue Ned4: Brrumciaenue nepBooOpasHoi. [IpumeneHue 2
nepBooOpa3zHOn
84. IMpakTnueckoe 3ansitne Ned5: HaxoxjaeHue HEONPECIICHHBIX WHTETPAIOB 2
Pa3IMYHBIMUA METOTAMH
85. IIpakTnueckoe 3ansaTue Ned6: Pemmenne 3a7a9 Ha MPUMEHEHUE MHTErpaia Jis 2
BBIYUCIICHHS (PU3UUECKUX BEJTUUMH U TUTOMIAIeH
86. IIpakTnyeckoe 3ansitue Ned7: Pemenne 3a1a4 Ha MpUMEHEHNE MHTETpaja s 2
BBIYHCIICHHS (PM3MIESCKUX BEIMYMH M IUIOMIAACH
Pa3znen 6. MHOTOrpaHHMKH U TeJIa BpalieHUus 34/14
Tema 6.1 ITpusma, | Cogep:xanue 8
napajuienenunen, Kyo, nupamuaa u | 87. Ilpusma (HakIoHHAs, NpsAMas, NpaBUiIbHAd) M €€ dIeMeHTHl. Ilapannenenunes. 2
HX CCUCHMA CBoiicTBa MpsIMOYTOJBHOTO Mapaienenunena. Kyo6.
88. [Iupamuna u e€ snemenTsl. [IpaBunpHas mupaMuga
89. llpakTnyeckoe 3ansiTue Ned8: [Ipusma u e€ snementsl. [lapannenenunen. Kyo. 2
90. MpakTnyeckoe 3ansitue Ne49: [lupamuna u e€ snementsl. IlpaBunbHas 2
nupamuia. [loctpoeHne npaBUIbLHBIX MHOTOTPaHHUKOB
Tema 6.2 IIpaBunbueie | Coaep:kanue 4
MHOTOTPaHHUKH B KU3HU 91. [TIlnomage TOBEPXHOCTH MHOTOrpaHHWKOB. [Ipocreiimme KOMOWHAITUH 2
MHOTOTPaHHUKOB. OK 01, OK 04, OK
92. Bruncienne 3IeMEeHTOB MPOCTPAHCTBEHHBIX Quryp (p&€Opa, quaroHaiu, YIiibl). 2 06, OK 07
[IpaBuibHBIE MHOTOTPAaHHUKH
Tema 6.3 Lumunap, konyc, map u | Coaep:kaHue 8
UX CeUEHHS 93. Hwmmuunp, koHyc, chepa m map. OCHOBHBIE CBOICTBA NHPSMOTO KPYroBOTO 2
LHWJIMHIPA, IPSMOT0 KPyroBoro konyca. Mizo0paxeHue e BpaleHus: Ha TNIOCKOCTH.
94. Tlpencraienne 00 yceu€HHOM KoHyce. CeueHus KoHyca (mapajuielbHOE 2
OCHOBAaHHUIO M TPOXOZSIIEe Yepe3 BEpLIMHY), CEUCHUS LUIMHIpa (mapajuleibHO H
NEepHeHIMKYISIPHO OCH), ceueHMsIX mapa. Pa3épTka nuiamMHapa v KOHyca
95. Hunuuap, xkoHyc. HaxokaeHue IUIONIAaM TOJHOM W OOKOBOH IMOBEPXHOCTH 2

HWIWH]Ipa
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96. Cdepa u map. HaxoxaeHue miomaan NOIHON 1 OOKOBOI MOBEPXHOCTH KOHYCA U 2
mapa
Tema 6.4 OO6bembr u twomamy | Cogep:KaHue 2
MTOBEPXHOCTEH Ten 97. Ob6wvem mpsiMoyronpHOro mnapamienenuieaa. Oobem kyba. OO0beMbl MpsAMOI 2
npu3Mbl U nuuHApa. O0beMbl mupaMuabl U KoHyca. O0bpeM mapa
Tema 6.5 Ipumepsr cummerpuii B | Cogep:kaHue 4
npodeccnn 98. IlonsTHe 0 CHMMETPUH B IIPOCTPaHCTBE (LICHTpalIbHAs, OCEBas, 3epKajabHas). 2
O06o00menne TpPeACTaBIEHU O MPABWIBHBIX MHOTOTPaHHHWKaxX (TeTpa’iap, KyoO,
OKTa3Ip, AOAEKAIAP, HKOCAIP).
99. Mpakrnyeckoe 3ansitue NeS0: [loHsTHE O CcHUMMETpUM B NPOCTPAHCTBE. 2
O06001menune MpeACTaBICHAN O MPABIIIBHBIX MHOTOTPaHHUKaX. [Ipumepsl cuMMeTpuit
B ipodeccuut
Tema 6.6 Pemenue 3amau. | Cogep:kanue 8
MHuororpansuku v Tena Bpamesust | 100. IIpakTudeckoe 3amsitme NeS1: OOGbeMBl M TUIOMAAM  TIOBEPXHOCTH 2
MHOTOTPaHHUKOB
101. MNpaxTuyeckoe 3ansiTue Ne52: [lnomans MOBEPXHOCTH MHOTOTPAHHUKOB. 2
BrIunciieHne 351eMeHTOB IPOCTPAHCTBEHHBIX QUTYP
102. ITpakTuueckoe 3anaTue NeS3: CedeHnne KoHyca (MapajuieTbHOE OCHOBAHHUIO U 2
MPOXOAsIIee Yepe3 BEPUIMHY), KOHHUECKHE CEUCHHS
103.ITpakTuyeckoe 3aHaTHe NeS4: OObeMbl ¥ IUIOMIAAH  MOBEPXHOCTH 2
MHOTOTPaHHUKOB U TeJl BpaIlleHHs
Paspes 7. JneMeHTHI TeOPUM BePOSITHOCTE M MAaTEeMATHYECKOM CTaATHCTHKH 26/10
Tema 7.1 CoObiTue, BeposTtHOCTH | Coaep:kaHue 6 OK 02, OK 03, OK
coObITHsA. CIIOKEHHE M YMHOXKEHHE | 104, COBMECTHBIC M HECOBMECTHBIC COOBITHSL. TeopeMbl 0 BEpPOATHOCTH CyMMBI 2 05
BEPOATHOCTEH COOBITHIL. Y CIIOBHAsI BEPOSITHOCTB.
105. 3aBucumble U He3aBHCUMBIE COOBITHS. TeopeMbl O BEpOSATHOCTH MPOHU3BEICHHS 2
COOBITHI
106. IlpakTuyeckoe 3aHsaTHEe Ne55: CoBMECTHBIE M HECOBMECTHBIE COOBITHSL. 2
TeopeMbl 0 BEpPOSITHOCTH CYMMBI COOBITHIA. Te€opeMbl 0 BEPOSITHOCTU NMPOU3BEACHUS
COOBITHI
Tema 7.2  BepostHocts B | Cogep:kanue 6
po(eCcCUOHATBHBIX 33]a4ax 107. OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTONYUBOCTH. 2
108. Cratucruueckoe omnpeeneHue BepoaTHOCTH. O1eHKa BEPOSTHOCTH COOBITHS 2 OK 02, OK 03, OK
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109. IMpakTuueckoe 3ansaTHe Ne56: OTHOCUTENbHAS YacTOTa COOBITHS, CBOHCTBO €€ 2 05
ycToiunBocTH. OIieHKa BEPOSTHOCTH COOBITH
Tema 7.3 Hduckpernas cmydaiiHas | Cogep:kaHue 4
BCIMYMHA, 3aKOH €¢ | 110. Buapl cydaiinpix BennunH. OnpesieneHne TMCKPETHON ClTy4aifHON BETHYHHBI. 2
pacrnpeaeneHust
111.ITpakTuyeckoe 3ansitue NeS7: 3aKoH pacIpeieieHns] JUCKPETHOW CIydaifHOM 2
BeIMYMHBL. Ee uncinoBble XapaKTepUCTUKU
Tema 7.4 3agaun matematudeckoit | Comepxanmne 4
CTaTUCTHKH. 112. IlepBuunast 0OpabOTKA CTATUCTHYCCKUX MAHHBIX. UMCIOBBIC XapaKTEPUCTHKH 2
(cpemuee apudMeTHUECKOE, METHAHA).
113. YwucnoBble XapakTepUCTUKU (cpenHee apudMeTHdyeckoe, MeAuaHa, pa3Max, 2
nucriepeust). Pabora ¢ tabnuiiamu, rpadukaMu, quarpaMmMaMu
Tema 7.5 Omnementsl Teopuu | Comep:xxanue 6 OK 02, OK 03, OK
BEPOSATHOCTE M MaTreMaTWdecKod | 114. JluckpeTHash cnydaiiHas BEJTMYWHA, 3aKOH €€ pachpeleNieHus. 3aaadd 2 05
CTaTUCTHUKU MaTeMaTHYECKOM CTaTUCTHUKH.
115.1TpakTuyeckoe 3ansitue NeS58: Buabl coObITHI, BEpPOATHOCTH COOBITHI. 2
Cno)xeHne U yMHOKEHHE BEPOSITHOCTEN.
116.IIpakTuueckoe 3anarue NeS9: JluckperHas cimydaiiHas BeIMYWHA, 3aKOH €€ 2
pacnpeneneHus. 3aa4i MaTeMaTHIeCKO CTAaTUCTHKH.
Bcero: 232
2.2.2 TeMmaTH4ecKHii JIaH U cofiep:KaHNe TUCHUTLIMHBI M0 0YHO-32049HON (popme 00yUeHUS:
HanMenoBaHHE PasIe/ioB 1 Tem Coaepsxanue yueOHOro MaTepuaia u (popMbI OPraHu3anuy AeATeJLHOCTH O0bem dopmupyemble
00yyaoLuxcs 4acoB KOMIIeTeHIMH
1 2 3 4
OcHoBHoOE coiepKaHne
Paznen 1. [loBTOpeHNe Kypca MATEMATHKH OCHOBHOM IIKOJbI 18/2
Tema 1.1 Iems wu 3amaum | Copep:kanue 2
MaTeMaTHKH npu ocBoeHuu | CamocrosiTeibHasi padora: Llenp u 3agaud  MaTeMaTHKH MPH  OCBOCHUHU 2
CIennanbHOCTH. Yucna U | cienuaibHOCTH. ba3oBble 3HAHUS M YMEHHS 110 MaTeMaTHKe B MPOGeCcCHOHANBHON 1 OK 01, OK 02, OK
BBIUHCIICHHS B MOBCEJHEBHOM JICSITCIIBHOCTH. 03, OK 04, OK 05,
1. JletictBuss Hax TOJOXUTEIBbHBIMA W  OTPUIATEILHBIMH  YHCIAMH, C 2 OK 06

OOBIKHOBEHHBIMH U JACCATHYHBIMHU ,[[pO6$IMI/I. Z[eﬁCTBHH CO CTCIICHAMU, q)OpMy.]'II)I
COKPalI€HHOI'0O YMHOXKXCHUA
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Tema 1.2 [Ipouentusie | Comep:kanue 2
BBIYUCIICHHUS. YpaBHeHUS u | CamocrosTejabHasi padora: I[IpocTeie NpoueHTHI, pa3Hble CHOCO0B! MX BHIYNCIICHHUSL. 2
HEpaBEHCTBA CamocrosiTeibHasi  padora: JlwHelHble, KBagpaTHBIE, APOOHO-TMHEHHBIE 2
yYpaBHEHUS 1 HEPABEHCTBA
CamocTtosiTeqibHast  padora [IpocThie MPOLEHTHI, pas3Hble CIOCOOBI HX 2
BbIuHCICHU. JInHelHble, KBagpaTHbIE, APOOHO-THHEHHbBIC YPAaBHEHUS M HEPAaBEHCTBA
Tema 1.3. [Ipouentneie | Coaep:kanue 2
BBIYUCIIEHHs B TpodeccuoHanbHbIX | CamocTosiTesbHasi padora: [IpocThie i CI0KHBIC TPOIICHTHI. 2
3aja4dax CamocTtosiTeibHasi padorta [IpouieHTHBIE BBIYKCIEHUS B TpodeccHOHATBHBIX 2
3ajayax
Tema 1.4 Pemenne  3amad. | Cogep:xanue 2
BxoaHol KOHTpOJIB CamocrosiTenbHasi pa0ora: Beuucnenus u mpeoOpazoBanus. ['eomerpusi Ha 2
IJIOCKOCTH
2.J1IpakTnyeckoe 3ansitue Nel: YpaBHeHUs] 1 HEpaBEHCTBA. 2
Paznen 2 IIpsimMble U IJIOCKOCTH B MpocTpaHcTBe. KoopauHATHI M BEKTOPHI B MPOCTPAHCTBE 30/6
Tema 2.1. OcHoBHble mnOHATHA | Comepaxanue 2
CTEPEOMETPHH. Pacnonoxenue | 3.Ilpeamer crepeometpun. OcCHOBHBIE TOHATHS (TOYKa, TMpsMas, IUIOCKOCTS, 2 OK 01. OK 03. OK
HIPSAMBIX U IJIOCKOCTEN npoctpancTBO).  OcHOBHBIE  akCHOMBI  cTepeoMmeTpud.  llepecekaromiuecs, 0 4’ OK 07’
napajienpHble M CKpelIMBaromuecs:  npsmble. lIpusHak U CBOHCTBO ’
CKpelMBaloNMXcst MpsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI
Tema 2.2. [TapamnensaocTs | Comepkanue 8
NPSIMBIX, MPSIMOH M IUIOCKOCTH, | CamMoOCTOsITebHAsi padora: [lapaienbHble NpsAMblE W TLIOCKOCTH. Ompesiesenue. 2
IJIOCKOCTEH ITpusnak. Ceoiicta. [lapannensueie miockoctu. OnpeaencHue. [Ipusnak. CBoiicTaa.
CamocrositenbHass  padora: Terpadap u  ero  osmementel.  CBoiicTBa 2
IPOTHUBOIOJIOXKHBIX IpaHel M JuaroHajiel napauiesnenuieaa.
4.pl'[paKanec1c0e 3aEﬂTne Ne2: Terpasap Hpero 3JIeMEHTHI. Pemenne 3anau 2 OK (())11, ?)II(( (())37’ OK
CamocrositeapHast padora: [loctpoenue ceuennid. Pemenue 3amaq 2 ’
Tema 2.3. IlepnennukynspHocTs | Cogepxanue 2
OpAMBIX, IPAMOM M IUIOCKOCTH, | CamocTosiTeabHas padora: [leprnenaukynspHeie npsiMble. [lapamienbHbie MpsiMbIe, 2
IJI0CKOCTEN NEPNEeHINKYISApHbIE K IUIOCKOCTH. [Ipu3Hak mNepneHANKYISIpPHOCTH MpsAMOH U
MJIOCKOCTH
Tema 2.4. llepnenaukymsip wu | Copep:xanue 2
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HakinoHHas. Teopema o  Tpex
MIEPIICHINKYISIpax

CamocrositennbHast padora: lleprnenaukynsp u HakjgoHHas. Teopema o Tpex
HNEPHEHIUKYIISIPax. YTOI MEXIY IPSAMOU U IUNIOCKOCTHIO. YTOJ MEKAY INIOCKOCTSIMU.
[lepnenaukynsipHble I0CKOCTU. PaccTosiHMA B IpOCTpaHCTBE

Tema 2.5. IIpsimble u miockoctd B | Coaep:kaHue 4
TPAKTHHECCKHX 3a7atax CamocrosiTesibHasi padota: B3auMHOe pacrnosnoxkeHHe NpsAMBIX B IPOCTPAHCTBE.
[NapannensHOCTF  TpsAMOH M IUIOCKOCTH,  NAapajuIeIbHOCTh  IJIOCKOCTEH,
MEPIEeHINKYISIPHOCTh MIIOCKOCTEH.
CamocTrosiTeqbHast padora: PacnionoxeHne NpsAMBIX U MIIOCKOCTEH B OKPY>KAOILLEM 2
Mupe (IpUpone, apXUTEKType, TeXHHKe). PeleHne NnpakTHKO-OpHEHTHPOBAaHHBIX
3agad
Tema 2.6. Koopaunats! u BexTopsl | Coaep:kaHue 4
B IIPOCTPAHCTBE CamocrosiTenbHas padora: J[ekapTOBbl KOOpJIMHATHI B HNPOCTPaHCTBE. BEKTOpHI B 2
npoctpancTBe. CI0KEeHUE U BBIYMTAaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHUCIIO.
S.JIpakTuyeckoe 3ansitue Ne3: CkansipHOe mpousBeficHHe BeKTOpoB. [Ipocreiimue 2
3aJlauM B KOOpAMHATAX
Tema 2.7 Pemenue 3anad. IIpsmeie | Cogepaxanne 8
M IJOCKOCTH, KOOpIMHATEI U | 6. PacnosnoxeHue mpsiMbIX M IUIOCKOCTEH B mpocTpaHcTBe. llepneHaukynsapHOCTh 1 2
BEKTOPHI B IPOCTPAHCTBE MapajuIeTbHOCTh MPSIMBIX M IUTOCKOCTeH. JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE.
BexTops! B mpocTpancTBe. CloKe€HHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha yncno. KoopanHaTsl BekTopa
CamocrosiTtesibHasi padora: IlepneHAMKYISIPHOCTh U NMAPaUICIBHOCTh HPSAMBIX H 2
mnockocted. Ilpocrelimue 3aaun B KOOPIMHATAX.
7.11pakTHyeckoe 3ansiTue Ne4: KoopiuHATHl BEKTOpa, pACCTOSIHUE MEX]Ty TOUKAMH, 2
KOOPJAMHATHI CEPEANHBI 0Tpe?°,1<a OK 01, OK 03, OK
CamocrosiTesibHast padorta: CkaJsipHOE NPOM3BEICHHE BEKTOPOB B KOOPAMHATAX, 2 04. OK 07
YIol MEXAY BEKTOPAMM, YIOJl MEXKIy NpPSIMOM M IUIOCKOCTBIO, YIOJI MEXIy ’
IJIOCKOCTSIMH
Paspes 3. OcHoBBI TpUroHOMeTpuM. TpHronoMerpuyeckue pyHKIUH 26/6
Tema 3.1 Tpuronomerpuueckue | Cogepxxanue 2
(GyHKIMM  TPOM3BONBHOrO  yria, | 8. Paguannas mepa yria. [IoBOpoT TOYKHM BOKpPYT Hadasia KoopauHat. OnpeesncHue 2
qucia CHHYyCa, KOCHHYCa, TAaHTeHCA M KOTaHI'eHCa. 3HaKH CHHYyca, KOCHHYCa, TaHIeHCa U
KOTaHT€HCa MO YETBEPTSIM. 3aBUCUMOCTh MEX/ly CHHYCOM, KOCHHYCOM, TAHT€HCOM H OK 1,0K 2, OK 3,
KOTaHTEHCOM OJIHOTO M TOTO K€ yIia OK4,0K5
Tema 3.2 OcHoBuble | ComepkaHue 4
TPUTOHOMETPUUYECKHE TOXKIECTBA 9. Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YTJIOB O 2
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CamocrosiTeibHast padora: [IpeoOpazoBaHHsS TPOCTEHIITNX TPUTOHOMETPHICCKUX 2
BBIPAYKECHUI.
Tema 3.3 Tpuronomerpuueckue | Coaep:kanue 10
(GyHkiuu, ux coiictsa U rpadpuxku | CamocrositeibHasi padora:  OOIacTh ONpEACICHUsT M MHOXECTBO 3HAYCHUIA 2
TpuroHomeTpuueckux  ¢pynkumid.  YE€rHOCTh, HEUYETHOCTH, MEPHUOAUYHOCTH
TPUTOHOMETPUYECKUX (YHKLHI.
10. CroiictBa 1 rpaduku QYHKIUH y = €OS X, y = Sin X, y =tg X, y = ctg X. 2
CamocTrosiTeqbHast padora: Cxatue u pactsbxeHue rpaduKoB 2
TPUTOHOMETPUYECKUX (DYHKIIHUH.
11. IMpakTHyeckoe 3ansitue NeS: IIpeobpazoBanue rpadKOB TPUTOHOMETPHUIECKUX 2
hyHKIIIA
CamocrosiTtesqibHasi padora: [IpeoOpasoBanne Tpa@UKOB TPUTOHOMETPHUYECKHX 2
GyHKIMIA
Tema 34 Ob6patnsie | Conepixanue 2
TpUTOHOMETpHUYEeCcKHe (PyHKITUU CamocrositenbHasi padora: OOparHele TpuUTOHOMETpHyeckue ¢QyHKIuH. Mx 2
CBOHCTBa U rpaduKu.
Tema 3.5 Tpuronomerpuueckue | Cogepxanmue 4
YPaBHEHUS U HEPABEHCTBA 12. llpakTnyeckoe 3aHaTHEe Ne6: YpaBHEeHHE cOS X = a. YpaBHEHHE sin X = a. 2
E/I/E?:;I.eHHe tg x = a, ctg X = a. PelieHne TpUroHOMETPUIECKUX YPaBHEHUI OCHOBHBIX OK 1, OK 2, OK 3,
" OK4,0K 5
13. IIpakTuyeckoe 3aHaTHe Ne7: PenieHWe TPUTOHOMETPUYECKUX YpaBHEHHH 2
OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPHUUECKHE YpPAaBHEHHMS, CBOISILMECS K
KBaJpaTHBIM., pellacMble Pa3JI0KCHHEM Ha MHOXKUTEIH, oJHOopoaHble. [IpocTeiimue
TPUTOHOMETPHUYECKHE HEPABEHCTBA
Tema 3.6 Pemenune 3amad. OcHoBbl | Copepkanune 4
TPUTOHOMETPHUH. CamocTrositesbHas padora: [Ipeobpa3oBaHie TPUTOHOMETPUYECKHUX BBIPAXKEHHUH. 2
Tpuronomerpuyeckue GpyHKImu CamocrositeqibHasi  padora: Pemenne TpPUTOHOMETPUYECKHX YpPaBHEHHH U 2
HEPaBEHCTB, B TOM YHCJIE C UCTIOIb30BaHHEM CBONCTB (DYHKIIUH
Paznen 4. Ctenenu u kopuu. CTeneHHas, noka3ateJibHasi U Jorapupmuyeckast PyHKIUA 44/14
Tema 4.1 Crenennas ¢ynkuus, ee | Cogep:kanue 4 OK 01. OK 02. OK
CBOWCTBA. Ipeobpasosanmue | 14. [ToHsTHE KOPHS N-0if CTENEHH U3 AeHCTBHTENBHOrO yrcaa, DYHKIMK y = VX N HX 2 ; ;

BBIDOXKEHMM C KOpPHSAMH h-OH

CBOHCTBa U rpad)uKu.

03, OK 05, OK 07

24



CTEIeHU CamocrositesibHasi padora: CBoiicTBa KOpHA n-oil ctemeHu. [IpeoOpazoBanue 2
HppalMOHATIbHBIX BBIPAXKECHUI

Tema 4.2 CgoiictBa crenern c | Cogep:kaHue 4

palinOHaJIbHbIM u | CamocrosiTenbHasi padora: [loHsATHE cTENeHW C palMOHAIBHBIM I10Ka3aTEEeM. 2

JCACTBUTCIBHBIM MMOKA3aTEIIMU Crenennble (QyHKIUM, UX CBOMCTBA U rpadUKH
15.MlpakTnyeckoe 3ansitue Ne8: CreneHHble PYHKIMU, HX CBOWCTBA M TpaQuKH 2

Tema 43 Pemenne | Conep:kanue 4

HppalrOHANbHBIX YPaBHEHUH 16. PaBHOCHIIBHOCTB HPPALMOHATIBHBIX ypaBHEHNH. MeTOIbI NX peIeHns 2
CamocrosiTesibHasi padora: PaBHOCWIBHOCTh HpPpalMOHAIBHBIX  YPaBHEHHH. 2
MeToJibl UX peleHust

Tema 4.4 IlokazatenbHas | Cogepaxanue 6

¢dyHKLUS, ee cBoiicTBa. | CamocTosiTeJbHasi padora: CrermeHb ¢ TPOU3BONBHBIM  JICHCTBUTEIHHBIM 2

[TokasaTenbHple  ypaBHEHUS M | mokasaTeneM. OmnpeseneHue MoKa3aTelbHOM (YyHKINHU U ee CBOMCTBA. 3HAKOMCTBO C

HEpaBEHCTBA IIPUMEHEHUEM 10Ka3aTeNbHON (QYHKIIHH.

17. IlpakTnyeckoe 3anatue Ne9: PemieHne mokazaTeNbHBIX ypaBHEHHH METOIOM 2
ypaBHHUBaHUA  [OKa3aTelieu, METOJIOM  BBEJACHUS  HOBOM  IIEPEMEHHOM,
(YHKIMOHANBHO-Tpa@UecKiM MeTOIOM. PellieHne noka3zaTelbHbIX HEPABEHCTB
18.ITpakTnueckoe 3anatue NelQ: Pemenue mokazaTenpHBIX YpaBHEHHUH METOIOM 2
YpaBHUBaHUsA  MOKa3areiaei,  METOAOM  BBEACHHS  HOBOM  IEPEMEHHOM,
(YHKIIMOHANBHO-TpaQUeCKHM METO/IOM. PellieHne nokaszaTebHbIX HEPABEHCTB

Tema 4.5 Jlorapudm uucna. | CogepkaHue 4

CaoiicTBa norapugmMon CamocrosiTesqbHas padora: Jlorapudm uncna. CpoiictBa norapudmon. Oneparust 2
JIorapuQMHUPOBAHHS
CamocrositenibHast padora: Jlorapupm umncna. CpoiictBa norapudmos. Omneparust 2
JiorapuMUPOBAHUS

Tema 4.6  Jlorapupmuueckas | Cogep:kaHue 12

GbyHKIHS, ee cporicTBa. | 19.Jlorapudmudeckas GyHKIHS U €€ CBOUCTBRA. 2

Jlorapudmuueckue ypaBHEHHUS,

HepaBeHCTBa 20.ITonsitne norapudmudeckoro ypaBHeHus. Ornepanusi TOTCHIUpOBaHUsA. Tpu 2
OCHOBHBIX METOJIa pelIeHUs] JIorapu(MHUUECKUX YpaBHEHUI: (QYHKIMOHAIHHO-
rpadUUecKuif, MeTOJ TOTCHUUPOBAHMS, METOJ BBEACHUS HOBOH IEPEMEHHOH. OK 01, OK 02, OK
Jlorapudmudeckre HepaBeHCTBA 03, OK 05, OK 07
21. TIpaktnyeckoe 3anaTHe Nell: Pemenus norapudMudecKkux ypaBHEHUH 2
(YHKIMOHANBHO-TpaQHUECKHM METOJIOM, METOJIOM TIOTCHITUPOBAHUS
22 Ilpaktnyeckoe 3ansitue Nel2: Pemenuss jorapudMuieckux ypaBHEHHI 2

METOJAO0M BBCACHUA HOBOM HepeMeHHOﬁ.
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23.IIpakTnyeckoe 3ausaTue Nel3: Pemenus gjorapu)MuaecKux HepaBeHCTB 2
CamocTrosiTeibHas padoTa: Pemenue JorapuMUIecKUX HEPABEHCTB 2
Tewma 4.7 Jlorapudwmesr B pupose u | Cogep:ranue 2
TEXHUKE CamocrositenbHas padora: [Ipumenenue norapudma. Jlorapudmudeckas crnupaib 2
B npupoae. Ee maTemaruueckue cBoicTBa
Tema 4.8 Pemenue 3anau. | Cogep:kaHue 8
CrenenHast, 1moka3arenbHass ¥ | CamocTosiTenbHas padora: CremeHHas, IOKaszaTelabHas H Jorapu(Muueckas 2
norapupmudeckas GyHKIUH (GyHKINH.
CamocrosiTesibHasi padora: PemeHne mMoka3aTelbHBIX M JOTApUPMHUYESCKHX 2
YpaBHEHUI
CamocrosiTennbHasi padora: CreneHHas W ToOKaszarenbHas (yHKIUH. PerreHue 2
YpaBHEHUI
24.I1pakTuueckoe 3anatue Nel4: [lokazatenbHas u norapudmudeckas QyHKIHU. 2
Pemienue ypaBHeHHi
Paznea 5. [IpousBognasi u mepBoodpa3Hasi QyHKIIHA 54/14
Tema 5.1 Ilonstue npomsBogHoi. | Comep:kanue 4
Dopmysl u npasuna | 25. Ilpupamenue aprymenta. [Ipupamenue QyHKiuu. 3anadd, NPUBOJISIIUE K 2 OK 01. OK 03. OK
g hepeHITnpOBaHUL MOHATUIO Tpou3BOAHON. OmpeneraeHue MNPOU3BOAHONW. ANTOPUTM  OTBICKAHHS 04 OI’( 06 OI’C 07
niponsBogHoN. Dopmynel muddepenupoBanus. [Ipasuna quddepeHmpopanns ’ ’
26.11pakTnyeckoe 3ausaTue Nel5: HaxoxxaeHne npon3BOIHBIX CTENEHHBIX QYHKIUI 2
Tema 5.2 Tlonsitue o Conep:xanue 4
HenpepeIBHOCTH QyHKIMK. MeTon | CamocTosiTesibHasi  padora: [lonsitue HempepbiBHOW — GyHKuuu. CBoiicTBa 2
HWHTEPBAJIOB HenpepbIBHON GyHKIMH. CBsI3b MEKAY HENPEPHIBHOCTHIO U AU depeHIupyeMocThI0
(YHKIIMY B TOYKE. AJITOPUTM pellieHHsI HEPABEHCTB METOJIOM HHTEPBAIOB
CamocTtosiTenbHasi paboTa: PerieHrs HepaBeHCTB METO/IOM HHTEPBAJIOB 2
Tema 5.3 I'eomeTpuueckuii u Copaepxanne 8
(pu3MUeCKUi CMBICI POM3BOIHON | 27. ['eOMETPUUYECKHMI CMBICI NPOU3BOJHON (GYHKIMH — YIJIOBOW KOd(DPUIMEHT 2
KacaTeJabHOH K rpaduKy GYHKIUH B TOUKE. OK 01, OK 03, OK
CamocTosiTeibHas padoTa: YpaBHEHHE KacaTelbHOH K TpaduKy (pyHKIIHH. 2 04, OK 06, OK 07
28. ANrOpUTM COCTaBJICHHUS YpaBHEHHMS KacaTelbHOU K Tpaduky QyHkmm y=f(X) 2
29 . IlpakTuueckoe 3aHaTHEe Nel6: YpaBHeHHe KacaTenbHOU K rpaduky (DyHKITUH.
AJTOPUTM COCTaBJICHHUS YpaBHEHHS KacaTelbHOU K rpaduky GyHKImn y=f(X)
Tema 5.4 MonoTtonHocTh | Conep:kaHue 2
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¢ynkumu. TodukH SKCTpeMyMa CamocrosiTtesibHasi padora: Bospacranne n yObiBaHue (YHKLIWH, COOTBETCTBHUE 2
BO3pacTaHus M yObIBaHUS (YHKIMH 3HAKy MPOM3BOMHON. 3amadv Ha MaKCUMYM U
MUHUMYM. AJNTOpPUTM HCCIeNOBaHus (YHKIMH W TOCTPOSHUS ee rpaduka c
MOMOIIBIO MPOU3BOTHON
Tema 5.5 UccnenoBanne ¢pynkuuii | Coaepxanue 4
M TIOCTPOEHHE TpaduKos 30.Uccnenosanue HYHKIMU HA MOHOTOHHOCTb M TIOCTPOEHUE TPAaQUKOB 2
CamocrosiTeabHas padora: [locrpoenrne rpadukoB 2
Tema 5.6  Hambompmee  u | Cogep:xanue 4
HaMMeHbIIee 3HaYeHUsT PYHKINH 31. Haxoxaenne HauOobIIero 1 HaMMEHbBIIETo 3HaYeHUH (QyHKINH 2
32. TlocTpoenue rpadMKOB C UCIIOJIBL30BAaHUEM allllapaTta MaTeMaTHYECKOrO aHaIu3a 2
Tema 5.7 Haxoxnenune | Coaep:kanue 4 OK 01, OK 03, OK
ONTUMANBHOTO  pe3ynmbTara ¢ | 33. Haumenblee  HanOoplee 3Ha9eHNe PYHKINN 2 04, OK 06, OK 07
TIOMOIIBIO TIPOU3BOSHON B | CamocrosTeannas pa6ora: Hanmenbiee 1 HanGobIIee 3Ha4CHHE (yHKINA 2
MPaKTUIECKUX 3a7adax
Tema 5.8 IlepBoobOpaznas | Coaep:xaHue 4
$yskiun. TlpaBuma HaXOKACHHS | 34.MIpakTuHueckoe 3amsThe Nel7: O3HAKOMIGHHE C TMOHATHEM HHTErpaga H 2
TepBOOOPa3HBIX nepBoodOpaznHoit s dyskmum  y=f(x). Tabnwma dopmyn g HAXOXKACHUS
nepBooOpa3HbIX. M3ydeHne npaBuia BEIYHCICHHS TEpBO0Opa3HOM
35. Pemienue 3a7au Ha CBs3b IEPBOOOPA3HONH U €€ NPOU3BOJIHOM, BBIUUCIICHUE 2
MepBOOOpa3HON JJIsl JAaHHOHW (DYHKIIHH.
Tema 5.9 IInomane | Conepaxanne 6
KPUBOJIMHEIHOH Tpaneuuu. | 36.3amaumn, TPUBOIAIINE K TOHATHIO ONPECIIEHHOTO WHTETpalia — O BBIYUCICHUH 2
®opmyna HetoroHa — JleiiOnuma IJIOIA M KPUBOJIMHEWHOH Tpanenud. IToHsTHe onpenenéHHoro uHrerpaa.
37. T'eomerpuueckuii U (QU3NYESCKUI CMBICI ONpeACICHHOro uHTerpaia. dopmyia 2
Herorona — JleitOauma.
38. PemeHne 3ama4 Ha NPUMEHEHHWE WHTETpalia I BBIYMCICHHS (PUINIECKUX 2
BEJIMYMH U TUIONIAaAeH OK 01, OK 03, OK
Tema 5.10 Pemenme 3amau. | Copep:kanue 14 04, OK 06, OK 07
[IpousBomnas u nepooOpasHas | CamocTosiTeJibHasi pagora: Qopmyibl u npaBuna aupepeHnnposanus. Penerne 2
GyHKINH. 3a]1a4
CamocrosiTenbHas padora: VccinenoBanne GyHKIUNA C TIOMOIIBIO TTPOU3BOTHOM. 2
39. IIpaxkrtuueckoe 3amsitue Nel8: HawuOosbllee W HaWMEHbIIEe 3HAYCHUS 2

(GyHKIMH.
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CamocrositesibHasi  padora:  Brrumcnenue  mepBooOpasHoi.  [IpumeHenue 2
repBooOpa3HOi
40. Ilpaktuuyeckoe 3ansaTtue Nel9: HaxoxieHHe HEOIPEIECICHHBIX HHTEIPAOB 2
Pa3NUYHBIMUA METOIAMH
41. llpakTnyeckoe 3ansitne Ne20: Perrenue 3agau Ha NpUMeHEHHE UHTErpana Jis 2
BBIUUCICHUS (PU3NUECKUX BEJIMUUH U IIIOLIaAeH
42. IlpakTuuyeckoe 3anaTue Ne2l: Pemienue 3ama4 Ha NMpUMEHEHHE UHTErpajia s 2
BBIYUCIICHHS (PU3UUECKUX BEJTUUMH U TUTOLIa e
Pa3nen 6. MHOTOrpaHHUMKH M TeJIa BpalleHUusl 34/8
Tema 6.1 [Mpusma, | Cogep:xanue 8
napajuieNienunen, Kyo, nupamuia u | Camocrosite/ibHas pa6ora: [lpusma (HakIoHHas, NpsMas, NpaBUIbHAsA) H €6 2
HX CCUCHHU aneMeHThl. [lapamnenenunen. CBONCTBa MPSMOYTOJIBHOTO Mapauienenunena. Kyo.
CamocTtosiTtenbHast padota: [Tupamuna u e€ anementsl. [IpaBunpHas nupamuia
43. llpakTnyeckoe 3ansitne Ne22: T[Ipusma u e€ snemenTsl. [lapannenenumnen. Ky06. 2
44. TIpaktnyeckoe 3ausitue Ne23: [lupamuma u e€ osnemenTol. [IpaBunbHas 2
nupamuza. [locrpoeHre npaBuIbHBIX MHOTOTPaHHUKOB
Tema 6.2 [IpaBunbHbie | Comep:kanue 4
MHOT'OI'PaHHHKU B )KU3HU 45. Ilnomanp TOBEPXHOCTH MHOTOTpaHHHWKOB. IIpocreiimme koMOuMHammu 2
MHOTOTPaHHUKOB.
CamocTrosiTesibHasi padoTa: BrlunciieHne 31eMEHTOB TPOCTPAHCTBEHHBIX (QHTYD 2
(p€bpa, auaronanw, yrisl). [lpaBuiibHbIe MHOTOTPaHHHUKH
Tema 6.3 Lununap, konyc, map u | Coaep:kanue 8 OK 01, OK 04, OK
WX CEUCHHUS CamocrositennbHasi padora: [{ununap, koHyc, chepa u map. OCHOBHBIC CBOICTBa 2 06, OK 07
MOPSMOTO KPYTrOBOI'O MWJIMHApA, HPSMOTO KPYroBoro KoHyca. M3o0paxkeHue Tten
BpaIleHHs] Ha TUIOCKOCTH.
CamocrosiTtesibHasi padora: [IperncraBnenne 00 yceu€HHOM KoHyce. CedeHus 2
KOHyca (mapajuieJJbHOe OCHOBAHHWIO M MPOXOJSIIee Yepe3 BEpIIMHY), CEUYCHHs
HWIMHApa (MapajuieNibHO M TMEpIEeHAMKYJISIPHO OCH), CeYeHusX mapa. Pa3séprka
LWIMHPA U KOHYyca
CamocrosiTenbHas padora: lmmuaap, koHyc. HaxoxaeHue Iiomaayl MONTHONW U 2
OOKOBOM MMOBEPXHOCTH IIIIMHIPA
CamocrositesibHas padora: Coepa u map. Haxoxnenwe mmomanu mosHOW M 2
OOKOBOH MOBEPXHOCTH KOHYCA M I1apa
Tema 6.4 O6bembl n miomanu | Cogep:kanue 2
MTOBEPXHOCTEH Te 46. O0beM mpsiMoyrosibHOTO mapasuienenumneaa. OobeM kyoa. OObeMbl TpsSMON 2
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npu3Mbl U muiiuHApa. O0beMbl mupaMuabl ¥ Konyca. O0beM mapa

Tema 6.5 Ipumepsr cummerpuii B | Cogep:kaHue 4
npodeccnn CamocrosiTeibHas padoTa: [IoHATHE O CHMMETPHH B TIPOCTPAHCTBE (IICHTPATBHAS, 2
oceBas, 3epkasibHass). O000ImeHNe MPEACTABICHUNA O MPAaBUIBLHBIX MHOTOTPAaHHHKAX
(Tetpasap, Ky0, OKTa’ap, NOJAEKadAp, HKOCAP).
CamocrositesibHas padora: [lonsarue o cumMeTpuu B mpocTpaHctBe. O6o0meHue 2
MpEJCTaBJICHU O TpaBUJIbHBIX MHOTOrpaHHUKax. IlpuMepbl cummerpuii B
npodeccun
Tema 6.6 Pemenue 3agau. | Cogep:kanue 8
MHororpaHHHKH U Tella BpalIeHHs | CamocTosiTebHAs padoTa: OGHEMBI H IUTONMIA TN TOBEPXHOCTH MHOTOTPAHHHUKOB 2
47. Ilpaxktuueckoe 3aHsTHe Ne24: [lnmomanp MOBEPXHOCTH MHOTOTPAHHHUKOB. 2
BrIunciieHne 351eMeHTOB IPOCTPAHCTBEHHBIX (DUTYD
CamocrositenbHasi pabora: CeueHue KoHyca (MapajUleIbHOE OCHOBAHHUIO U 2
IPOXOJSIIEe Yepe3 BEPUINHY), KOHUUECKHE CeUEHHS
48.I1lpaktuueckoe 3ausaTue Ne25: OOpeMBI W IUIOMIAMA  TTOBEPXHOCTH 2
MHOTOTPaHHUKOB U TEJl BpaIllCHHS
Pasnes 7. DneMeHTHI TeOPpUM BePOSITHOCTEH M MaTeMATHYeCKOI CTATHCTHKH 26/2
Tema 7.1 CoObiTue, BeposTHOCTH | Coaep:kaHue 6
cobprrust. COKeHNE 1 YMHOKEHHE | CamocTosiTeIbHAS PaGoTa: COBMECTHBIC H HECOBMECTHBIC COOBITHS. TEOPEMBI O 2 OK 02, OK 03, OK
BEPOATHOCTEH BEPOATHOCTHA CYMMBI COOBITHIA. Y CIIOBHASI BEPOSTHOCTb. 05
CamocrosiTenbHasi padora: 3aBUCHMBIE M HE3aBUCHUMBIE COOBITHS. Teopembl O 2
BEPOSITHOCTH TPOU3BEJICHUS COOBITUH
49. CoBMeCTHbIE W HECOBMECTHBbIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI 2
coObITHii. Teopembl 0 BEpOsSITHOCTH NPOU3BEICHHS COOBITHIH
Tema 7.2  BepostHocTe B | Comep:xxanue 6
po(eCCHOHATBHBIX 3a/la4ax CamocrositenibHast padora: OTHOCHTEIbHAsS 4YacTOTa COOBITHS, CBOWCTBO €€ 2
YCTONYUBOCTH.
CamocrosiTenbHass padora: CratucTuyeckoe onpeaesneHue BeposTHocTH. OlieHka 2
BEPOSITHOCTU COOBITHS
CamocTosiTebHass padora: OTHOCHTENbHAS 4YacTOTAa COOBITHS, CBOICTBO ee 2 OK 02, OK 03, OK
ycroiunBocTr. OnieHKa BEpPOSITHOCTH COOBITHUS 05
Tema 7.3 [uckperHas ciydaiiHas | Comep:xxanue 4
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BEIIMYMHA, 3aKO0H ee | CamocTosiTebHAA padoTa: Bunel ciyyaiineix BenuuuH. OnpenenaeHne TUCKPETHOM 2
pacnpeneneHus CIIy4allHOM BEJIMYMHBI.
CamocrosiTelbHasi padoTa: 3aKkoH pachpefeNieHus] TUCKPETHOH CIydailHOH 2
BeIMYMHBL. Ee uncioBble XapaKTepUCTUKU
Tema 7.4 3agaun matematudeckoi | Comepxanmne 4
CTaTUCTHKH. CamocrosiTeibHast padora: I[lepBuunas 00paboTKa CTAaTHCTHYECKHX JaHHBIX. 2
YuciioBbIe XapaKTEPUCTHKHY (cpenHee apuMeTHIECKOe, MEIHAHA).
50. YmucnoBble XapakTepucTHKH (cpeaHee apH(METHUeCKoe, MeOuaHa, pasMmax, 2
nucnepcusi). Pabora ¢ Tabnunamu, rpadukaMu, quarpaMMaMu
Tema 7.5 DOmementsl Teopuu | Copep:raHue 6 OK 02, OK 03, OK
BEPOSATHOCTE M MaTreMaTHdeckodl | CamocrosiTelbHasi pa6ora: JluckpeTHas cny4aiiHas BeNWYHMHA, 3aKOH €€ 2 05
CTaTUCTHUKU pacnpeacaCHus. 33}13‘11/] MaTeMaTHYEeCKOM CTaTUCTHUKH.
CamocrosiTesqibHasi padoTa: Buabl coObITHIA, BEpOATHOCTh COObITHH. ClOXKeHuEe U 2
YMHO>KEHHE BEPOSITHOCTEM.
S51.IIpakTtuueckoe 3ansitue Ne26: JluckperHas ciydaiiHas BeJIMYWHA, 3aKOH €€ 2
pacnpeneneHus. 3aa4i MaTeMaTHIeCKO CTAaTUCTHKH.
Bcero: 232
2.2.3 TeMaTH4eCKHii IJIAH U co/iepsKaHHe TUCHHUIJIMHBI 110 3209HOI (hopMe 00yUeHHST:
HanMenoBaHHE PasIe/ioB 1 Tem Coaepsxanue yueOHOro MaTepuaJia u (popMbI OpraHu3anuy AeATeJLHOCTH Oo0bem dopmupyeMble
00y4YaIouxcst 4acoB KOMIIETeHIIHH
1 2 3 4
OcHoBHOE coiep:kaHne
Paznen 1. [loBTOpeHne Kypca MaTeMAaTHKHA OCHOBHOW IIKOJIBI 18
Tema 1.1 Ienms wu 3amaum | Cogepxanue 2
MaTeMaTHKH npu ocBoeHuu | CamocrosiTeibHasi padora: Llens u 3agauyd  MaTeMaTHKH TPH  OCBOCHUHU 2
CHELUAIEHOCTH. Uucna U | crienuanbHOCTU. ba3oBbie 3HAHUS M YMEHHS 110 MaTeMaTHKE B IPO(GECCHOHANBHON U
BBIYUCIICHUS B ITIOBCEAHEBHOU ACATCIIBHOCTH.
CamocTrosiTenbHasi padoTa: JIeliCTBUS HaJ MOJOXHUTEIHHBIMU M OTPUIIATETILHBIMHU 2 (0);( Ollé(ojf 02}6 (())K
YHCIaMU, ¢ OOBIKHOBEHHBIMH M AECATHYHBIMH ApoOsimu. [leficTBUS co cTeneHsMu, 0 OK 6? >
(hOpMYIIBI COKPAIIEHHOTO YMHOKEHHSI
Tema 1.2 IIpouentneie | Conep:xkanue 2
BBIYMCIICHHUS. VYpaBHeHus u | CamocTtosnTesbHasg padoTa: IIpocTeie MPOLIEHTHI, pa3Hble CIIOCOOBI MX BBHIYUCICHUSI. 2
HCpaBCHCTBA CamocrosiTeibHass  padora: JlwHeiHble, KBajgpaTHbE, JAPOOHO-TMHEHWHEIE 2

30



YPpaBHCHUA 1 HCPABCHCTBA

CamocrosiTeibHAasE padoTa [IpocTbie TPOIEHTHI, pa3HBIE CIOCOOBI WX 2
BEIUHCIIeHN. JInHEHHbIe, KBaApaTHBIE, TPOOHO-TMHEIHBIE YPAaBHEHNS U HEPABEHCTBA
Tema 1.3. [Ipouentusie | Comep:kanue 2
BBIYMCIIEHHs B TpodeccuoHanbHbIX | CamocTosiTesbHasi padora: [IpocThie U CII0KHbBIC TPOIICHTHI. 2
3a1a4ax CamocrosiTenbHasi padora : IlpomeHTHBIE BBMHCICHHA B MPO(ECCHOHATBHBIX 2
3a/agax
Tema 1.4 Pemenune  3agau. | Cogepxanmne 2
BxonHOM KOHTPOJIB CamocrosiTenbHasi pa6ora: Beiuucienus u mnpeoOpazoBanus. ['eomerpusi Ha 2
IJIOCKOCTH
CamocTrosiTeqibHasi paboTa: YpaBHEHHUS M HEPABEHCTBA. 2
Paznen 2 IlpsiMble 1 mi10cKOCTH B IpocTpaHcTBe. KoopanHAaTHI M BEKTOPHI B IPOCTPAHCTBE 30
Tema 2.1. OcHoBHble mnoHATHS | ComepxkaHue 2
CTEPEOMETPUH. Pacnionoxxenne | CamocrositesibHasi padora: [Ipeamer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKA, 2 OK 01. OK 03. OK
MPSIMBIX U TUTIOCKOCTEN mpsiMasi, TUIOCKOCTB, TPOCTPaHCTBO). (OCHOBHBIE aKCHOMBI ~ CTEPEOMETPHH. 0 4’ OK 07’
[lepecekaromuecsi, mapajuleTbHBlE H CKpelIuBaromuecs mpsMbele. [lpm3Hak wu ’
CBOWCTBO CKpEIIMBaIOMIUXCcs NpsMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIEC (DUTYPHI
Tema 2.2. [TapamnensHocTs | Comepkanue 8
IPSIMBIX, TPSMOM M IUIOCKOCTH, | CamocToATe/IbHass padoTa: [lapannenbHble NpsMble U MIockocTu. OnpeneneHye. 2
IJIOCKOCTEH [Tpusnak. Coiictsa. [lapamnensusie iockoctu. Onpenenenune. [Ipuznak. CroiicTra.
CamocrositeibHast  pabdora:  Tetpasap u  ero  aneMeHTh.  CBolicTBa 2
MTPOTUBOIIOJIOKHBIX TPaHel W AWaroHael napajuieienuresna.
CamocrosiTenbHas padora: Terpasap u ero anmeMeHThl. Pemienue 3amau 2
CamocrosiTenbHas padora: [loctpoenne ceuenuii. Pemenne 3amau 2
Tema 2.3. IlepnennukynspHocTs | Comepxanue 2 OK %L’ (())II(C(())37, OK
OpAMBIX, IPSAMOM M IUIOCKOCTH, | CamocTosiTebHas paGora: [lepneHaukynsapHbie npsiMble. [lapamienbHbie npsMbIe, 2 ’
TJIOCKOCTEH MIEPIICHIUKYISAPHBIE K IDIOCKOCTH. [Ipu3HaK MepreHANKYISIPHOCTH TPSMOU U
IJIOCKOCTH
Tema 2.4. lleprnenauxymsip u | Copep:xanue 2
HakinonHad. Teopema o Tpex | CamocTositesqibHasi padora: [lepneHaukynsp W HakioHHas. Teopema O Tpex 2
NepHIEHINKYIIpax NEePHEHIUKYIApax. YToI MEKAY IPSAMON U INIOCKOCTBIO. YTOJ MEKAY INIOCKOCTSIMU.
[lepnenauKyIsipHbIE INIOCKOCTH. PaccTosiHUS B TPOCTPAHCTBE
Tema 2.5. IIpsimeie u mockoctd B | Copep:kanue 4
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MPAKTUYCCKUX 3aadax

CamocrosiTeibHass padora: B3aumHOe pacnofio’keHHE MPSIMBIX B MPOCTPAHCTBE.
ITapannensbHOCT,  MPSAMOM W IUIOCKOCTH,  MAapajuleIbHOCTh  IJIOCKOCTEH,
MIEPIICHINKYISIPHOCTH IIIOCKOCTEH.

CamocrosiTesbHas padora: PacnonoxkeHue NpsMBIX U IIOCKOCTEH B OKPYKArOIIEM 2
Mupe (TMpHUpoJe, apXHUTEKType, TEeXHHKe). PelleHue MpaKTUKO-OpUEHTHPOBAHHBIX
3ajgad
Tema 2.6. Koopaunats! u BekTopbl | Cogep:kaHue 4
B IIPOCTPAHCTBE CamocrosiTtesqibHasi padoTa: [lekapToBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOpHI B 2
npoctpancTBe. CI0KeHHE U BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa HA YUCIIO.
CamocrosiTeibHast padora: CkarspHOoe TPOM3BEACHHE BEKTOpoB. IIpocrefimme 2
3aJayd B KOOpAMHATAX
Tema 2.7 Pemenue 3anau. [Ipsmeie | Copepxanne 8
M IIJIOCKOCTH, KoopauHatel U | CamMocTosiTe/bHasi padoTa: PacmosoxeHnue mpsMBIX U TUIOCKOCTEH B MPOCTPAHCTBE. 2
BEKTOPHI B IPOCTPAHCTBE [lepneHUKYISIPHOCTE W MAPAICABHOCTh NPSAMBIX M IUIOCKOCTEH. JlekapToBbI
KOOpAMHATHl B MpocTpaHcTBe. BekToprl B mpoctpancTBe. ClIOKEHUE U BBIYUTAHHE
BEKTOPOB. YMHO)KEHHE BeKTopa Ha yncio. KoopanHaTel BeKTOpa
CamocrosiTtesibHass padora: IlepneHAMKYISIpHOCTh U MAPaLICIBHOCTh HPSAMBIX H 2
miockoctel. Ilpocrelimue 3agaun B KOOpAUHATAX.
CamocrtositenbHast padora: KoopanHaTel BeKTOpa, pacCTOSHHE MEXAY TOUYKAMH, 2
KOOPJWHATHI CEPEAMHBI 0Tpe.31<a OK 01, OK 03, OK
CamocrosiTtesibHasi padora: CkalsipHOE NPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, 2 04. OK 07
Yrojl MEXIy BEKTOpaMH, YIroJl MEXIy HpSAMOM M IUIOCKOCTBIO, YIOll MEXAY ’
TJIOCKOCTSIMH
Pasnes 3. OcHoBbI TpuroHoMeTpun. TpuronomMerpuyeckue GyHKIUH 26/4
Tema 3.1 Tpuronomerpuueckue | Cogepxxanue 2
(GyHKIMM TPOM3BOIBHOrO  yria, | CamocrosiTebHast paGora: Pajnannas mepa yriia. [IoBOpOT TOYKH BOKPYT Hayaja 2
qucia koopauHat. OnpeneneHne cuHyca, KOCUHyca, TaHTe€Hca U KOTaHreHca. 3HaKH CHHYca,
KOCHHYyCa, TaHI€HCAa M KOTaHIeHCa II0 YETBEPTSIM. 3aBUCHMOCTb MEXIY CHHYCOM,
KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO M TOTO )K€ yriia OK 1, OK 2, OK 3,
Tema 3.2 OcnoBuble | ConepkaHue 4 OK 4. OK 5
TPUTOHOMETPUYECKHE TOXKIECTBA 1. Tpuronomerpuueckne ToxkaecTsa. CHHyC, KOCHHYC, TAHT€HC M KOTAHTEHC YTJIOB Ol 2 ’
u-o
CamocrosiTteqbHas padora: IlpeoOpazoBaHusi MPOCTEHIINX TPUTOHOMETPUUYECKHUX 2
BBIPAKECHUM.
Tema 3.3 Tpuronomerpuueckue | Cogep:ranue 10
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(yHKLINH, UX CBOWCTBA U rpaduKu

CamocTrosiTeqibHast padoTa:
TPUTOHOMETPUYECKUX  (PyHKIMH.
TPUTOHOMETPUYECKUX (QYHKLHI.

OO0OnacTh OmpeaeNieHus M MHOXKECTBO 3HAYCHUH
YETHOCTh,  HEYETHOCTh,  IEPUOJAUYHOCTD

CamocrosiTtesbHas padora: CpoiicTBa U rpaguku QyHKIHUN y = cOS X,y =sin X, y = 2
tgXx, y=ctgx.
CamocrosiTeTbHast padora: Cxarune u pacTspKeHne rpaguKoB 2
TPUTOHOMETPUYECKUX (YHKLHI.
2. IlpakTuueckoe 3anaTue Nel: [IpeoOpasoBaHue rpag kOB TPUTOHOMETPUUYECKUX 2
GhyHKIMIA
CamocrosiTeibHast padora: IIpeoOpaszoBanne TpaduKOB TPUTOHOMETPHICCKUX 2
GyHKIMIA
Tema 34 Oo6patnsie | Conepikanme 2
TpUrOHOMETpUYecKue GpyHKIMN CamocrositesqibHasi  padora: OOpaTHble TpUroHOMeTpuueckue ¢QyHKIuH. Mx 2
CBOWCTBa U TPaUKH.
Tema 3.5 Tpuronomerpuueckue | Cogepaxanue 4
ypaBHEHHUS H HEPABECHCTBA 3. ITpakTuyeckoe 3ansitne Ne2: YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. 2
z’é)r?(l)sélleHHe tg X = a, ctg X = a. Peluenue TpUroHOMETPUYECKUX YPABHEHUM OCHOBHBIX OK 1, OK 2, OK 3,
" OK4,0K5
CamocrosiTesibHast padoTa: PemeHne TpUroHOMETPUYECKUX YPAaBHEHUI OCHOBHBIX 2
TUTIOB: MPOCTEHIIINE TPUTOHOMETPUIECKUE YPaBHEHUS, CBOJSIIUECS K KBaIPaTHBIM.,
pemiaeMble  Pa3IOKEHWEM  HA  MHOXHTENH, oaHopoauble.  Ilpocreiimme
TPUTOHOMETPUYECKHE HEPABEHCTBA
Tema 3.6 Pemenune 3amad. OcHoBbl | Copep:kanue 4
TPUTOHOMETPHUH. CamocTtositeqbHas padora: [Ipeobpa3oBaHie TPUTOHOMETPHUYCCKHUX BBIPAKECHHI. 2
Tpuronomerpuueckue GyHKIHU CamocrosiTeibHast pabora: PemieHne TPUTOHOMETPUUYSCKHX YpaBHEHUH U 2
HEPaBEHCTB, B TOM YHCJIE C HCIOIb30BAHHEM CBOMCTB (DyHKUMI
Paspeua 4. Crenenu u kopuu. CTeneHnasi, noka3areJibHasi M JJorapupmuueckas QyHKINA 44/2
Tema 4.1 Crenennas ¢ynkuus, ee | CoaepkaHue 4
CBOWCTBA. [TpeobpasoBanue | CamocTosiTesbHasi padora: IloHATHE KOPHS N-OH CTENEHH M3 JEHCTBUTENLHOTO 2
BRIDAKEHMH ¢ KOPHSAMH  N-0if | upcia. DyHKIHE Y = VX N UX CBOHCTBA H rpauKL.
CTCTICHN CamocrositesibHasi padora: CpoiicTBa KOpHA n-oii crtemeHu. lIpeoOpazoBanue 2 OK 01, OK 02, OK
HpPaIMOHATBHBIX BBIPAKEHUN 03, OK 05, OK 07
Tema 4.2 CgoiictBa crenean c | Cogep:xkaHue 4
palinOHaJIbHBIM n | CamocrosiTenbHasi paGora: [loHsATHE cTEeneHW C paIOHAIBHBIM IT0KA3aTEIeM. 2

Z[eﬁCTBPITeJ'IBHLIM IIoKa3aTciIsiMHu

CrenenHble QYHKIMH, MX CBOMCTBA U IpaduKH
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CamocrosiTesqbHas padora: CreneHable QyHKINHU, UX CBOKWCTBA U rpaduKu 2

Tema 43 Pemenne | Conep:kanue 4

UppanrOHATIbHBIX YPaBHECHUN CaMmocrosiTesibHasi paldora: PaBHOCWIBHOCTH HpPpalMOHAIBHBIX YPaBHEHHH. 2
MeToabl UX petieHus
CamocrosiTesibHasi padora: PaBHOCWIBHOCTh HpPpalMOHAIBHBIX  YPaBHEHHH. 2
MeToJibl UX peleHust

Tema 4.4 IToxazatenbHas | Cogepaxanue 6

(byHKIS, ee cpolicTBa. | CamocrosiTesibHasi  padora: CrTemeHb €  TPOU3BOJBHBIM  JICHCTBUTEIHHBIM 2

IlokazarensHele  ypaBHEeHMS M | mokaszareieM. OmnpezeieHre MoKa3aTeNnbHOW QYHKIMH U €€ CBOHCTBAa. 3HAKOMCTBO C

HEpaBEHCTBA IIPUMEHEHUEM 10Ka3aTeNbHON (QYHKIHH.

4. PemeHne TmMoOKa3aTeNbHBIX YpPaBHEHHH METOJOM YpaBHHUBaHHUS IIOKa3aTelew, 2
METOZOM BBEICHHUS HOBOH NEepeMEHHOW, (YHKIMOHAIBHO-TPAQUUECKUM METOJOM.
Pernienue mokazareNbHBIX HEPABEHCTB

CamocrosiTeibHast padora: PerieHue MOKa3aTeNbHBIX YPABHEHUH METOIOM 2
YpaBHUBaHUsA  IOKa3areiaei,  METOAOM  BBEACHHS  HOBOM  IEPEMEHHOM,
(YHKIMOHANBHO-TpagUecKHM MEeTOIOM. PelieHne noka3zaTebHBIX HEPABEeHCTB

Tema 4.5 Jlorapudpm uucna. | CogepkaHue 4

CgoiicTBa norapuMoB CamocrositenbHasi padora: Jlorapudm umcna. CoricTBa norapudmon. Oneparus 2
norapu()MUPOBaHUS
CamocrositesqibHas padora: Jlorapudm uncna. CpolictBa norapupmos. Omneparust 2
JiorapuMUPOBAHUS

Tema 4.6  Jlorapupmuueckas | Coaep:kanue 12

GbyHKIHS, ee cBolicTBa. | CamocTosiTeJbHasi padora: Jlorapudmudeckas QyHKIHMS U €€ CBONUCTBA. 2

Jlorapudmuueckue ypaBHEHHUS,

HepaBEeHCTBa 5.Ilonsitie nmorapudmuueckoro ypasHenus. Omnepanus MOTEHIMpoBaHUS. Tpu 2
OCHOBHBIX METOJIa pEelIeHUs JIorapu(MHUUECKUX YpaBHEHWH: (QYHKIMOHAIHHO-
rpaduUecKuif, MeTOJ NOTCHUUPOBAHMSA, METOJ BBEACHUS HOBOH NEPEMEHHOU.
Jlorapugmuyeckrue HepaBeHCTBA
6. IlpakTuueckoe 3aHaTHe Ne3: Pemrenuss JorapudMuveckux ypaBHEHUI 2 OK 01, OK 02, OK
(YHKIIMOHANBHO-TpaQHUECKHM METOJIOM, METOJIOM TIOTCHITUPOBAHUS 03, OK 05, OK 07
CamocrositesibHas padora: Pemenus norapudMUUYECKHX YpaBHEHHH METOIOM 2
BBEJICHUSI HOBOU MIEPEMEHHOM.

CamocTosiTesibHasi padoTa: Penrenns jorapuMuieckux HepaBeHCTB 2
CamocTrosiTesibHasi padoTa: Penienue JiorapuMUIecKuX HEpaBEeHCTB 2
Tewma 4.7 Jlorapudmsl B npupoze u | Coaep:kanue 2
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TEXHUKE CamocrositesbHas padora: [Ipumenenue norapudma. Jlorapudmudeckas crmpaib 2
B npupoje. Ee MaTeMaTnieckue cBOCTBa
Tema 4.8 Pemenue 3anau. | Cogep:kaHue 8
Crenennas, mnoxasarensHas U | CamocrositesbHasi paGora: CrerneHHas, IOKa3aTelnbHas M Jorapupmudeckas 2
norapupmudeckas GyHKIUH (GyHKINH.
CamocrosiTeibHAasi padoTa: PermeHne MMOKa3aTENbHBIX H  JIOTAPUPMUICCKHX 2
YpaBHEHUI
CamocrositesibHasi padora: CreneHHas W mokaszareibHas (yHkOuu. Pernenue 2
YpaBHEHUI
CamocrositenbHasi padora: IlokazarenpHas u Jorapupmudeckas (yHKIHM. 2
Peuienue ypaBHeHHi
Pa3nen S. [IpousBoanasi u neppoodpasnas GyHKuun 54/6
Tema 5.1 Ilonsatue npousBogHou. | Comepxanue 4
DopMynbl u npasuia | 7. Ilpupamenne aprymenta. llpupamnenne ¢yHKnuu. 3amadd, MTPUBOIANIAE K 2 OK 01. OK 03. OK
g hepeHITnpOBaHUL MOHSATHIO TPOW3BOAHON. OmpeneneHne NPOU3BOTHONW. ANTOPHUTM OTHICKAHUS 04 OI’< 06 Of( 07
npoun3BogHoH. @opmyinel auddepennpoBanus. [Ipauna nuddepeHnmpoBaHyst ’ ’
8.IlpakTnyeckoe 3ansitue Ne4: HaxoxieHre NpOU3BOAHBIX CTENCHHBIX (PYHKIHMN 2
Tema 5.2 [lonsTHe o Conep:xanue 4
HenpepbiBHOCTH QyHKIMU. Meton | CamocrositesibHasi  padora: [lonstue HempepbiBHOW — (yHkimu. CBoicTBa 2
HWHTEPBaJIOB HenpepbIBHOH (yHKIMH. CBA3b MEKIY HEMPEPHIBHOCTHIO U MU HEPESHIIUPYEMOCTHIO
(YHKIIMY B TOUYKE. AJITOPUTM pellieHHsI HEPABEHCTB METOJIOM HHTEPBAIOB
CamocTrosiTesibHasi padoTa: PerieHust HepaBeHCTB METOI0M HHTEPBAJIOB 2
Tema 5.3 I'eomeTpuueckuii u Conep:xanue 8
(usnueckuii cMbICH IPOM3BOAHON | CamocTosiITebHAsE PadoTa: ['eoMeTpuUeCKHil CMBIC TPOM3BOAHON (YHKIUH — 2
yrioBor K03 UIMEHT KacaTeIbHOH K rpaduKy (GYHKIIUH B TOUKE.
CamocTosiTesibHAs1 paboTa: YpaBHEHHE KacaTelbHOH K rpaduky QyHKIHM. 2
CamocrosiTeqibHast padoTa: AJTOpUTM COCTaBICHHS YpPaBHEHMs KacaTeNIbHOW K 2 OK 01. OK 03. OK
rpaduky dynkunn y=f(x) 04, OK 06, OK 07
CamocTosiTeibHass padoTa: YpaBHEHME KacaTelbHOM K rpaQuky (QyHKIHH. 2 ’ ’
AJrOpUTM COCTaBIICHHsI YpaBHEHUsI KacaTeJIbHOH K rpaduky ¢yHkuuu y=f(x)
Tema 5.4 MonotonHocTh | Conep:kanue 2
¢ysaxun. Touku sKkcTpeMyMa CamocTrosiTesibHasi padora: Bospacranne u yObiBaHWEe (YHKIUH, COOTBETCTBHUE 2

BO3pacTaHus W yObIBaHUS (DYHKIMH 3HAKy IPOM3BOAHON. 3alauv HA MaKCUMyM M
MUHUMYM. AJNTOpPUTM HCCenoBaHUS (YHKIMM W TOCTPOCHUS ee rpaduka ¢
TOMOIIBIO TPOU3BOIHOM
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Tema 5.5 UccnenoBanne ¢pynkuuii | Cogep:xanue 4
M TIOCTPOEHHE TpaduKos CamocrositesibHasi  pafora: lVccrenoBanne (yHKIMH HAa MOHOTOHHOCTH U 2
ITOCTPOEHNE TPpahUKOB
CamocrosiTeibHas padora: [loctpoerre rpadukoB 2
Tema 5.6  HauGombmiee u | Cogep:kanue 4
HaMMeHbIIee 3HaYeHUsT PYHKINH CamocrosiTtesqibHas padora: Haxoxxaenne HanOOJbIIET0 1 HAUMEHBIIETO 3HAYCHUH 2
GyHKIHIA
CamocrosiTeibHasi padora: IloctpoeHne TpadMKOB C HCIIONB30BAHHUEM allrapaTa 2
Tows 57 Haxomwome | Copmamne ] OKOL oK OK
ONTHUMAJBHOTO  pe3ynabrata ¢ | CamocTosiTesqibHas padora: Hanmensliee u Hanbosplee 3HaYeHUE QYHKIIH 2 04. 0K 06, 0K 07
TIOMOIIBEO TIPOH3SBOHOH B | CamocrosTesbHas pa6ora: Hanvenbiiee n HaubObIIee 3HAUCHHE QYHKIHH 2
MPaKTUIECKUX 3a7adax
Tema 5.8 [TepBooOpasnas | Coaepsxkanue 4
$yskiun. TlpaBuma HaXOKACHHS | CamocrosiTeibHasi  paGora: O3HAKOMIGHME C TOHATHEM MHTErpama o 2
epBOOOPasHBIX nepBooOpasnoit s Qyakiuu  y=f(x). TaOnwmma ¢opmyn mans  HaxOoXICHUS
nepBooOpa3HbIX. M3ydeHune npaBusa BeIYMCICHHUS IEPBOOOPa3HOI
CamocrosiTenbHasi pabora: Pemenne 3amad Ha CBS3p IMEPBOOOpa3HON U ee 2
MIPOM3BOHOM, BBIYMCIICHUE TIEPBOOOPA3HOM I JAHHOU (DYHKITUHU.
Tema 5.9 ITnomans | Copep:xanne 6
KPUBOJIMHEHHOI Tpanenuu. | CamocrosiTebHasi padora: 3agaud, NPUBOASIIIME K IOHSATHIO ONPEAETICHHOTO 2
dopmyina Hetotona — JleiiOuuia HWHTErpajla — O BBIYKMCIECHUU IUIOIAAM KpUBOJIMHEHOW Tpaneuuu. [lonstue
onpeenEHHOro0 HHTErpaa.
CamocrositesibHasi ~ paGora:  [eomerpuueckwii W (usnyeckuid  CMBICT 2
omnpeaeneHHoro uHrerpana. @opmyna Hetorona — JlelibHuma.
CaMmocrosiTesibHasi padora: PemeHne 3amad Ha NpUMEHEHHME WHTErpayia Jajs 2
BBIYUCIICHHS (PU3UUECKUX BEJITUUWH U TUTOMIAEH OK 01, OK 03, OK
Tema 5.10 Pemenume 3amau. | Cogepxanue 14 04, OK 06, OK 07
[lpousBognass u mnepBooOpasHas | CamocTosiTesibHasi padora: @opmyisl U npaswia auddepenirpoBanus. Pemenne 2
GhyHKIIH. 3a1a4
CamocrosiTenbHas padora: VccinenoBanve GyHKIIUNA C TIOMOIIBIO TTPOU3BOTHOM. 2
CamocTtosTenbHasi paboTa: Hanbonbiiee 1 HauMeHblee 3HaU€HUS PYHKIINH. 2
CamocrositesibHasi  padora:  Brrumcnenue  mepBooOpasHoi.  [Ipumenenue 2
nepBoodpa3zHon
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9. HpaKaneclcoe 3aHsaTHe Neb: HaXO)K):[GHI/Ie HCOIMPCACICHHBIX HWHTCIPAJIOB
Pa3IIMYHBIMH METOJaMUN

CamocrosiTesibHasi padora: PemeHue 3amad Ha NPUMEHEHME HWHTErpayia ajs 2
BBIYUCIICHHS (PU3UUECKUX BEJTUUMH U TUTOLIa e
10. IpakTnyeckoe 3ansaTue Ne6: Pemenue 3agay Ha IpUMEHEHHE MHTerpana JUis 2
BBIUUCICHUS (PU3NUECKUX BEJIMUUH U IIIOLIaAeH
Pa3nes1 6. MHOrOrpaHHMKH M TeJIa BPallleHUsI 34/2
Tema 6.1 [Ipusma, | Comep:kanue 8
napajuleNienunes, Kyo, nupamuia u | Camocrosite/ibHas padora: [lpusma (HakIoHHAs, IpsAMas, NpaBUIbHAsA) M €6 2
UX CCUCHMS anemenThl. [lapannenenunen. CBoiicTBa mpsiMOYToJbHOrO napamenenumneaa. Kyo.
CamocrosrTenbHas padora: [Tupamuna u e€ snementsl. [IpaBunpHas nupamuaa
CamocrositenbHas padora: [Ipusma u e€ snementsl. [lapannenenunen. Ky0. 2
CamocrostenbHass pabdora: Ilupamuga u e€ sneMeHThl. [lpaBuiabHas nupamMuia. 2
IMocTpoeHne npaBUIBHBIX MHOTOTPaHHUKOB
Tema 6.2 [IpaBuneueie | Cogep:kanue 4
MHOTOTPaHHUKH B KU3HU 11. TIlnomaap TMOBEpPXHOCTH MHOTOTPaHHUKOB. [Ipocteiimme KOMOWHAIH 2
MHOT'OI'DaHHUKOB.
CamocrosiTenbHasi padora: BruncieHne 31€MEHTOB MPOCTPAHCTBEHHBIX (QHTYP 2
(pé6pa, nuaronayu, yriel). [I[paBuibHbIC MHOTOI'DAaHHUKH
Tema 6.3 Lumunap, konyc, map u | Coaep:kaHue 8
UX CEYCHHS CamocrositesqibHasa padora: Lunuaap, koHyc, cepa u map. OCHOBHBIE CBOMCTBa 2 OK 01, OK 04, OK
OpSMOro KPYroBOI'O LMJIMHAPA, HPSAMOrO KpPyroBoro KoHyca. M3o0paxeHue Tten 06, OK 07
BpallleHHs] Ha TUIOCKOCTH.
CamocrositesibHasi padora: [IpencraBnenne o0 yceu€HHOM KoHyce. CedeHUs 2
KOHyca (mapajuleJJbHOE OCHOBAHHUIO M IIPOXOJSIIEe Yepe3 BEpIIMHY), CEYCHUS
MWIMHApa (TMapaiellb-HO W TMEPIEHAUKYISPHO OCH), CEeYeHHWsX mapa. Pa3Béprka
IIWIMHJIPA U KOHYyCa
CamocrosTenbHas patdora: unuuap, xonyc. HaxoxzaeHue miomagu MOJTHOM U 2
OOKOBOH MOBEPXHOCTH LMJIMHAPA
CamocrositennbHast padora: Chepa u 1map. HaxoxaeHuwe IUIOH[aad IHOJHOW M 2
OOKOBOH MOBEPXHOCTH KOHYCA M IIapa
Tema 6.4 OO6vembl u miomanu | Coaep:kaHue 2
MOBEPXHOCTEH Tel CamocrositeqibHast padora: OO0beM mpsiMOyrosibHOro mnapamienenuneaa. Oobem 2

Ky0a. OO0beMbl IPSIMOi PU3MbI U WMHApa. O0beMbl MUpaMuIbl U KoHyca. O0beM
iapa

37



Tema 6.5 [Ipumepsr cummerpuii B | Coaep:kanHue 4
npodeccuu CamocrosiTtesibHas padora: [loHsTHE O CUMMETPUHU B IPOCTPAaHCTBE (LEHTpaIbHAS, 2
oceBas, 3epkasibHass). O000IeHNe MPEACTABICHUNA O MPAaBUILHBIX MHOTOTPAaHHHKAX
(Tetpasmp, Ky0, OKTa’ap, NoJAeKadAp, HKOCAP).
CamocrositesibHas padora: [lonsarue o cumMMeTpuu B mpocTpaHcTBe. O6o0ieHue 2
MpEJCTaBICHU O TpaBUJIbHBIX MHOTOrpaHHUKax. IlpumMepbl cummerpuii B
rpodeccun
Tema 6.6 Pemenue 3agau. | Cogep:kaHue 8
MHororpanHuKH U Tella BpalleHUs | CamocTosiTe/IbHAst padoTa: O6HeMbl H IUIOMAIN TOBEPXHOCTH MHOTOTPAHHUKOB 2
CamocrositenbHass ~ padora:  Ilmomane  NOBEpXHOCTH ~ MHOTOTPAHHUKOB. 2
Brruucnenue 31€MeHTOB IPOCTPAHCTBEHHBIX QUTYP
CamocrositenbHasi pabora: CeueHue KoHyca (MapajUleIbHOE OCHOBAHHUIO U 2
MPOXOJIsiIIee Yepe3 BEPUIMHY), KOHUUECKUE CEUEHHSI
12.lpakTuyeckoe 3ansitue Ne7: OObeMBbl ¥  IUIOMAAW  I[TOBEPXHOCTH 2
MHOT'OI'PaHHUKOB U TeJl BpalllCHHs
Pasnes 7. DneMeHTHI TeOPpUM BePOSITHOCTEH M MaTeMATHYeCKOI CTATHCTHKHA 26
Tema 7.1 CoObiTue, BeposTHOCTH | Coaep:kaHue 6
coOprTusl. CIOKEHHE M YMHOXKCHHE | CamocTosiTe/IbHASL pa6ora: CoBMECTHbIE U HECOBMECTHBIE COOBITHS. TeopeMsl O 2
BEPOSITHOCTEH BEPOSTHOCTUA CYMMbI COOBITHIA. Y CJIOBHASI BEPOSITHOCTb. OK 02, OK 03, OK
CaMmocrosiTesibHasi padora: 3aBUCHMbIE M He3aBHCHMBIE cOObITHS. Teopembl 0 2 05
BEPOSITHOCTU NPOU3BEACHUS COOBITUI
CamocrositesibHasi pagora: CoOBMECTHbIE M HECOBMECTHBIE cOOBITHS. TeopeMbl 0 2
BEPOSITHOCTU CYMMBI cOOBbITHI. TeopeMbl 0 BEpOSITHOCTH MTPOU3BEICHUS COOBITHI
Tema 7.2  BepostHocTe B | Comep:xanue 6
npodecCHOHANBHBIX 3a1a4ax CamocrosiTesqibHass padora: OTHOcuTENbHAas dYacToTa COOBITHSI, CBOMCTBO €€ 2
YCTONYUBOCTH.
CamocrosiTenbHas padora: CrarucTuueckoe ompeseseHne BeposTHocTH. OleHka 2
BEPOSITHOCTH COOBITHS
CamocrositesibHasi padora: OTHocHTENnbHAas dYacToTa COOBITHSI, CBOMCTBO €€ 2
ycToiunBocTH. O1ieHKa BEPOSTHOCTH COOBITHS OK 02, OK 03, OK
Tema 7.3 [duckpernas cmydaiiHas | Cogep:kaHue 4 05
BEIMYHHA, 3aKOH e¢ | CamocTosiTeqibHas padoTa: Buasr cydaifHpx BenumanH. Onpeeienne TUCKPETHON 2
pacnpeacyiCHAA CJIy4yailHOM BEJIMYUHBI.
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CamocTrosiTeqibHast pa0doTa: 3aKOH paclpelesIeHUusl UCKPETHOM CciydaiiHOM
BenM4MHBL Ee uncnoBble XapaKTepUCTUKU

Tema 7.4 3amaun marematndeckoit | Copep:kanue 4
CTaTUCTHKH. CamocrositesqibHasi padora: IlepBuuHas o0pabOTKa CTAaTHCTHYECKHX JIAHHBIX. 2

YucioBble XapaKTePUCTUKH (CpenHee aprudMeTHiecKoe, MeIuaHa).

CamocTosiTeIbHAst pabora: UmucoBbie XapaKTEPUCTHKH (cpemuee 2

apudMeTHIecKoe, MearuaHa, pa3Max, qucnepens). Pabora ¢ tabimmamu, rpadukamu,

JUarpaMMamit OK 02, OK 03, OK
Tema 7.5 Omnementsl Teopuu | Comepxanmue 6 05
BEPOSATHOCTE M MaTreMaTHdeckodl | CamocTosiTelbHast pa6ora: JluckperHas chy4aiiHas BeJWYHMHA, 3aKOH €€ 2
CTaTUCTHUKH pacnpeneneHus. 3a1a4y MaTeMaTHIECKOM CTaTUCTHKH.

CamocrosiTesibHasi padoTa: Buabl coObITHIA, BEpOATHOCTh COOBITHH. ClOXKeHUE U 2

YMHOKEHHE BEPOSITHOCTEM.

CamocrositeibHass padora: JluckpeTHas ciydailHas BEJIMYMHA, 3aKOH €€ 2

pacrpenesneHus. 3alayd MaTeMaTHYECKONM CTaTUCTUKU.
Bcero: 232
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3. YCJIOBUSA PEAJIM3ALIMU JUCHUTTJIMHBI
3.1. Jlns peanuzanuy TPOrpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPEIyCMOTPEHBI
CJeYIOIIKE CIIeUAIbHBIC TOMEILICHHUS:
Kabuner, ocHameHHbI B COOTBETCTBHM ¢ 1. 6.1.2.1 00pa3oBaTeIbHOW MPOrpaMMBbI T10
crenanbHocTu 40.02.04 FOpucnpyaeHuus.

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl

Jlnst peanuzanu mporpamMmbl  OMOIMOTEUHBbINH (OHJ 00pa3oBaTEIbHON OpraHU3aAIMN
YKOMIUIEKTOBaH MMEYaTHBIMU H/WIIM 3JEKTPOHHBIMH O00Pa30BATEIbHBIMA U MH(DOPMAIIMOHHBIMU
pecypcamu, U1l o0ecriedeHus 00pa3oBaTeIbHOTO MpoIlecca.

3.2.1. OcHOBHBIE TeYATHLIE U3TaHUA
ITeyaTHBIX U3TAHUI HET

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3aAHUS
1. Maremaruka: anrebpa ¥ Havaja MaTeMaTHYECKOro aHajau3a, reoMeTpus. Anredpa M Hadaia

MaTemaruueckoro ananusa 10-11 kmaccsl (6a30BbIi U yrayOneHHbIN ypoBHH) : yueOnuk / L. A.
Amumos, 0. M. Komsrun, M. B. TkauéBa [u np.]. — 1l-e usn., crep. — MockBa :
[Tpoceemenue, 2023. — 463, [1] c. : wn. - ISBN 978-5-09-107210-5. - TekcT : 37€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/2089825 . — Pexwum gocTyra: mo momcKe.

2. NanasH, A. A. Maremaruka : yaeOHuk / A. A. Jlanasa. — 3-e u3., ucnp. u gomn. — MockBa :
NHOPA-M, 2024. — 544 c¢. — (Cpennee npodeccuonansHoe oopazopanue). - ISBN 978-5-16-
012592-3. - Tekcr : snmekrponnsii. - URL: https://znanium.ru/catalog/product/2132236 . —
Pexxum nocrtymna: nmo noamucke.

3.2.3. lonoTHUTeIbHbIe HCTOYHUKHU

1. Bepnep, A. JI. Maremaruka: Anrebpa ¥ Hayaja MaTeMaTHYeCKOro aHainu3za, reomerpus 10
knacc (6a3zoBblil yposens) / A. JI. Bepuep, A. I1. Kapn. - 4-e u3a. - Mocksa : Ilpocsenienue,
2022. - 368 c. - ISBN 978-5-09-101567-6. - Tekcr : onektponHsii. - URL:
https://znanium.com/catalog/product/2090519. — Pesxum 1ocTyma: 1o MmoAImucKe.

2. Bepuep, A. JI. MaTtemaTtuka: Anrebpa M Havajga MaTeMaTHYECKOTO aHalnza, reometpus 11
kiacc (0azoBblil yposens) / A. JI. Bepuep, A. II. Kapm. - 4-e u3n. - Mocksa : Ilpocsemienue,
2022. - 240 c. - ISBN 978-5-09-101568-3. - Tekcr : omekrponnsii. - URL:
https://znanium.com/catalog/product/2090520. — Pesxum ocTyma: 1o momucKe.

3. Komsrun, FO. M. Maremaruka: anredpa ¥ Hayaja MaTeMaTHYECKOrO aHaliu3a, FeOMETpHs.
Anrebpa u Havana mareMatudeckoro ananmsa 11 xmacc (6a30BbIld U yriyOJeHHBIH YpOBEHB) /
1O. M. Komnsirun, M. @. TkaueBa, H. E. ®enoposa. - 10-e u3z. - Mockga : [Ipocsemenue, 2022. -
38 c¢. - ISBN 978-5-09-101570-6. - Teker : omekrponHsii. - URL:
https://znanium.com/catalog/product/2090524 . — Pexxum gocTyrma: 1Mo MOIHCKE

4. Konsrun, FO. M. MaremaTtuka: anreOpa W Hadajga MaTeMaTHYECKOTO aHaIn3a, TeOMETpHS.
Anrebpa u Hadanma Maremarndeckoro aHanmsa 10 kimacc (0a30BbI W yriTyOJICHHBIM YPOBEHB) :
yaeOHMK a1 ob0meoOpazoBatTenbHbix opranu3anui / FO. M. Komsrun, M. B. Tkauesa, H. E.
®denopona. - 10-e u3a. - Mocksa : [Ipocsemenue, 2022. - 384 c¢. - ISBN 978-5-09-101569-0. -
Tekcr : amextponnbii. - URL: https://znanium.com/catalog/product/2090522 . — Pexum
JIOCTYTIA: 110 TOATHCKE.

5. IOxno, H. C. Matematuka : yueonuk / H.C. FOxao. — Mocksa : UTHOPA-M, 2023. — 204 c.
— (Cpennee mpodeccuonanpHoe obpazoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-
014744-4. - Texct : snekrponnsiid. - URL: https://znanium.com/catalog/product/1906092. —
Pexum noctyna: mo noamnucke.
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8. Kaasuk, 0. fI. Maremaruueckuii cioBaps / Kaasuxk 1O. . - Mocksa : DUSMATIIUT, 2007. -
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[caitir]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108478.html. - Pexum
JOCTYTIA : IO MOTHCKE.

9. MaremaTnka B IIKOJE : HAyYHO-TEOPETHUYECKHMH M METOIWYECKHU KypHan. - MockBa :
[lIxonpHas mpecca, 1924. - Beixomgutr 10 pa3 B roxm. — ISSN 0130-9358. — Tekcr :
HEIIOCPEICTBEHHBIN.

10. Cospemennbie  mpodeccuoHanbHble  0a3pl  gaHHbix  (MOC  OMI'AY-Moodle)
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11. DnexTpoHHO-0MOIMOTEYHAs cucTeMa «Znanium.comy http://znanium.com/
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15. YuuBepcanshas baza Jannsix UBUC https://eivis.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JUCIIUIIJIMHbI

Pe3yabTaThl 00yueHHs

Kputepun onenku

MeToabl OLIeHKH

Oo01mme

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

- TOTOBHOCTh K aKTHBHOHW JESITCIbHOCTH TEXHOJOTUYCCKOH U
COLIMAJIbHON  HAMpaBICHHOCTH, CIIOCOOHOCTh  HHHMIIMHPOBATH,
TJIAHUPOBATh U CAMOCTOSTEIILHO BBITIOIHATh TAKYIO JACSITCILHOCTH;

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

a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

- caMOCTOATENLHO (HOPMYIIHPOBATh M aKTyaJH3HPOBaThH MPOOIIEMY,
paccMaTpuBaTh €€ BCSCTOPOHHE;

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

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

- 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
mpobiieM

0) 0a30BbIE HCCIICIOBATEILCKUC ACUCTBU:

-BJIAJICTh HABBIKAMH Y4EOHO-HCCIICJIOBATEIBCKOM M  IPOCKTHOMN
JIeSITENTBHOCTH, HABBIKAMH Pa3peIIeHusI MPooIeM;

-BBISIBJIATh TPUYHUHHO-CIICJICTBCHHBIC CBS3M W aKTyalH3HPOBAThH
3ajJlauy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS, HAXOJAUTh apPTyMEHTHI JIJIS
JIOKA3aTeNIbCTBA CBOWX YTBEPXKACHWH, 3aJaBaTh MapaMeTphl U
KPUTEPHU PEIICHHUSI;

-aHaJM3UPOBaTh MOJYUYCHHBIC B XOJI¢ PEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OIEHUBaTh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHCHHUE B HOBBIX YCIIOBHSIX;

- YMeTh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M IMPAKTHYECKYIO
00J1aCTH JKM3HEAEITENLHOCTH,

-yMeTh MHTETPUPOBATh 3HAHHS U3 Pa3HBIX MTPEIMETHBIX 00JacTeil;
-BBIBUTaTh HOBBIC WJICH, MpeajaraTb OPUTHHAILHBIC MOAXOABI U
pEIICHUS U CIIOCOOHOCTh WX HCIOJIb30BAHUS B II03HABATEILHOU U
COITMAITLHOMN MPAaKTHKE

B o6nacti HeHHOCTH HayYHOTO O3HAHUS:

-c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYPOBHIO pa3BUTHA HAyKH H  OOLICCTBEHHOM
MPaKTUKU, OCHOBAaHHOTO Ha AHMAJOre KYJBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTAa B MOJIUKYJIBTYPHOM MUPE;
-COBEPIICHCTBOBAHHE SI3BIKOBOW M YWTATENBCKOM KYyJIbTYphl Kak
Cpe/CcTBa B3aMMOJICHCTBHUSI MEXTy JIFOJIbMU W TIO3HAHHS MUPA;
-OCO3HAaHME [EHHOCTH HAayYHOH JEATENBHOCTH, TOTOBHOCTD
OCYIIECTBIISITh MPOSKTHYID M HCCIIEHOBATEIbCKYIO JICSTENLHOCTD
WHIMBUIYaIbHO U B TPYIITIE.
OBnaseHne  yHHUBEPCAIBHBIMHU
JEHUCTBUSAMU:

B) paboTta ¢ HHpOPMAITUCH:
-BJIaICTh HAaBBIKAMU MOJy4eHHs HWHPOPMAMH M3 HCTOYHUKOB
pasHbIX THUIOB, CAMOCTOSTENBHO OCYHIECTBJISATh TOMCK, AaHAJHU3,

yLI66HBIMI/I IIO3HABaTCJIIbHBIMHU

OneHka «OTJIHYHO». 3a
rrybokoe W TIOJTHOE
OBJIaJICHHE

coJlepKaHueM y4eOHOTO
Marepuana, B KOTOPOM

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

Orenka «XO0pOLIO».
Ecnu oOyJaronuics
IIOJTHO OCBOWJI YIEOHBIN
Matepua, BIIa/IeeT
TTOHSITUUHBIM
anmapaToM,
AKIIEHTOJIOTHYECKAM |
op(ho3MUYECKUM
MUHUMYMaMH,
OpUEHTHPYETCS B
U3yYEHHOM MarepHalie,
rpaMOTHO n3jiaraer
OTBET, HO B ero ¢opme
AMEIOTCS OTJIENbHEIC
HETOYHOCTH.

Ouenka

«Y/I0BJIETBOPHUTEJIHLHOY
Ecnu  oOyuvaromutics
OoOHapyXHBACT 3HAHUS U
MOHUMAaHHE
MOJIOKEHHOTO y4eOHOTrO
MaTepuaa,
MOHATHIHOTO armapara,
AKI[EHTOJIIOTHYECKOTO U1
op(ho3MUYECKOTO
MUHHUMYMOB, HO
M3JIaraeT WX HEMOIHO,
HEIOCJIeI0BATEIIbHO,
JIOTTYCKAeT HETOYHOCTH
B oTpeeTICHUH
MOHSTUH, HE  YyMeeT
JIOKa3aTeJIbHO
000CHOBaTh
CYXKICHHUSL.
Orienka
«HEYJOBJICTBOPHTEIbH
o». Ecu oby4aromuiics
HMEET  pa3pO3HEHHBIE,

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 3aBEPIICHUIO
Kypca
MPOBOJIUTCS
auddepenunpon
AaHHBIH 3a4eT B
paMKax
MIPOMEKYTOYHOM
aTTecTalun
CTYJICHTOB
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CUCTEMAaTH3aIUI0 U UHTEPIPETAINIO HHPOPMAIINY PA3IUIHBIX BHIIOB
1 (HopM TIpeCTaBICHIS;

-CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (OpMATax C YYETOM Ha3HAUCHUS
nH(GOPMAITUH U 1ICJICBOM ayJAUTOPUH, BRIOUPAs ONTUMAILHYIO (OpMy
MPEJCTABICHUS U BU3yaTH3alllH;

-OIICHUBATh  JIOCTOBEPHOCTh, JICTHTUMHOCTh HWH(OpMAINH, e€¢
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THYCCKUM HOPMaM;
-HCII0JIB30BaTh CPEICTBAa MH()OPMAIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTH B PENICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
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,
MH(OPMAITMOHHOM 0€30MMaCHOCTH JIMYHOCTH

B o0macti 1yxoBHO-HPaBCTBEHHOT'O BOCIIUTAHHSL:

- cOpPMUPOBAaHHOCTH HPAaBCTBEHHOIO CO3HAHMS, ATUYECKOTO
MOBEICHUS;

-ClIOCOOHOCTh OIEHMBATh CUTYallMI0 W TPUHUMAaTh OCO3HAHHBIC
peLICHNs, OPUCHTUPYSCh HAa MOPAIbHO- HPABCTBCHHbIE HOPMBI H
LEHHOCTH;

-0CO3HAHHE JIMYHOTO BKJIA/Ia B IIOCTPOEHHE YCTOWYHBOTO OYAyILEro;
-OTBETCTBEHHOE OTHOIIEHHE K CBOUM DPOAUTENSM M (MIHM) APYTHM
YJIeHaM CEMbH, CO3/IaHHIO CEMbH Ha OCHOBE OCO3HAHHOI'O IPUHSTHUS
LIECHHOCTEN CEMEWHOW MKU3HU B COOTBETCTBUH C TpagulUAMHU
HaponoB Poccuu;

OgnazeHue yHUBEpCaJIbHBIMU PEryJIITUBHBIMU ACHCTBUAMU:

a) caMOOpraHu3aIHs:

-CaMOCTOSITEJIbHO OCYIIECTBIISATh T03HABATEJIBbHYIO JESITEeIbHOCTD,
BEISIBIISITH  TTPOOJIEMBI, CTaBUTh W (DOPMYyIHUPOBaThH COOCTBEHHBIE
3ajauu B 00pa30BaTeIbHOMN JESITENbHOCTH U )KU3HEHHBIX CUTYaLUsIX;
-CaMOCTOSITENIFHO COCTAaBJISATh IUIAH PEHICHUS MPOOJIEMBI C YUETOM
UMEIOIUXCS ~ PECYpCOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
MpeANOYTEHU;

-JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

cnoco0cTBOBaTh  (DOPMUPOBAHUIO W TIPOSBICHUIO  HIMPOKOM
SPYIULMY B pa3sHbIX 00JacTAX 3HAHUH, MOCTOSIHHO IMOBBIIATH CBOM
00pazoBaTeIbHbINA U KyJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIB:

WCTIONB30BaTh MpHUEMBbl peduIeKCUH Ul OLEHKH CUTyalluu, BbIOOpa
BEPHOT'O PELICHUS;

-yMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO NMPUHHUMAThH PELICHHS I10
WX CHUKEHHUIO;

B) SMOLMOHAIIBHBIHI
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEW MOTHBALIMM, BKIOYAKOUIEH CTPEMIIEHUE K JOCTHKEHUIO
LENHU U yCIieXy, ONTUMHU3M, HHHLIIMATUBHOCTh, YMEHHUE JIEHCTBOBATS,
HCXOJs U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE
COCTOSIHME  JPYIMX, YYHTBIBATb €ro IpPH  OCYLIECTBICHUHU
KOMMYHHKAIIUH, CIOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHHUIO;
COLIMAIbHBIX HABBIKOB, BKIJIIOYAIOUINX CIIOCOOHOCTH BBICTPAaWBaTh
OTHOILIEHUS C APYTHUMH JIOABMH, 3a00THTHCS, TPOSBIATh UHTEPEC U
paspemars KOHQIUKTHI

HWHTCIICKT, npennonaraloumﬁ

-r'OTOBHOCTH K CaMOpa3BUTHUIO,
CaMOOIIPECACIICHUIO,

-OBJIaJICHUEC HaBbIKaMH y‘le6HO-I/ICCHCZ[OBaT€IILCKOI71, HpOCKTHOﬁ n
COLIHaHLHOﬁ JACATCIIBHOCTH,

CaMOCTOATCIBHOCTHU u

0OeCCHCTEMHBIC 3HAHUS,
HE yMEeT BBIIENATH
TJIaBHOE u
BTOPOCTENEHHOE,
JOMyCKaeT OIINOKH B
ONpeAeICHUN TOHATHH,
HUCKAXKACT WX CMBICI,
0ecIopsI09HO u
HEYBEPEHHO  W3Jaraer
MaTtepua.
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OBnasieHue YHUBEPCaIbHBIMI KOMMYHHKATHBHBIME JICHCTBUSIMH:

0) coBMeCTHas IeATCIHHOCTD:

-lIOHUMATh ¥  WCIOJIB30BaTh IPEUMYIIECTBA KOMaHJHOH U
VHAUBUIYAJILHOU PaOOTHI;

-PUHUAMATH LEA COBMECTHOW JESTETHbHOCTH, OPraHH30BBIBATH W
KOOPJWHHUPOBATh JEHCTBHUS TIO €€ JIOCTH)KCHHIO: COCTABIIATH IUIAH
NCHCTBHIA, pacHpefcaTh PO C YYETOM MHEHUH YYaCTHUKOB
00CYXKIaTh Pe3yabTaThl COBMECTHOM paOOTHI;

-KOOPJIMHUPOBATh M BBIMOIHATH PA0OTy B YCIOBHSIX PEabHOTO,
BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMOICHCTBYS,
-OCYIIECTBIIATh  MO3UTHBHOE  CTPATETMYECKOC  TOBCJACHHE B
Pa3INYHBIX CUTYAlHUsAX, MPOSBIATH TBOPYECTBO U BOOOpaKEHUE,
OBITh HHUIIUATHBHBIM.

OBnasieHue YHUBEPCATbHBIMU PETYJIATUBHBIMH JCHCTBUSIMU:

T) IpUHATHE Ce0s U IPYTHX JIFOIEH:

-PUHAMATh MOTHBBI W apryMEHTHI JPYTHX JIIOJICH TpU aHau3e
pe3yAbTAaTOB ACATEILHOCTH;

-IPU3HABATh CBOE MIPABO U MPABO APYTHX JIIOACH Ha OIHOKY;
pa3BUBATh CHOCOOHOCTh TOHHUMATH MHP C TO3UIHH JAPYroro
4eJoBeKa

B 001acTH 3CTETHYECKOTO BOCITUTAHHS

-3CTETUYECKOEC OTHOIICHWE K MHUPY, BKIIOYas OCTETHKY OBITa,
HAYYHOTO W TEXHUYECKOrO TBOPYECTBA, CIOPTa, Tpyda |
0OIIEeCTBEHHBIX OTHOIICHHIA;

'CHOCO6HOCTB BOCIIpUHUMATDH pa3iin4yHbIC BHUJbI HCKYCCTBA,
TPaJUIIMd M TBOPYECTBO CBOCTO U JPYTUX HApOJOB, OINyIIAaTh
SMOIHOHATBLHOE BO3JICHCTBHE HCKYCCTRA,

'y6e)KI[eHHOCTL B 3HAYUMOCTU I JIMYHOCTHU U O6HleCTBa
OTEYECTBCHHOTO W MHUPOBOTO HCKYCCTBA, STHHYCCKUX KYJIBTYPHBIX
TPaJUIMN U HAPOTHOTO TBOPYECTBA;

-TOTOBHOCTH K CaMOBBIPAXCHUIO B PAa3HBIX BHJAAX HUCKYCCTBA,
CTpEMIICHHE TIPOSIBIISTH KA4eCTBA TBOPUCCKOM JIMIHOCTH;

ORJajicHUe YHUBEPCATbHBIMH KOMMYHHUKATUBHBIMHU JICHCTBUSMMU:

a) obmIeHwHe:

-OCyHICCTBJIATE KOMMYHHKAIIUN BO BCEX C(i)ean KHU3HU,
-pacro3HaBaTh HeBepOAJbHBIE CPEACTBA OOINCHHS, MOHUMATh
3HAYCHUEC COUMAIBHBIX 3HAKOB, PACMO3HABATH  MPEANOCHUTKH
KOH(IMKTHBIX CHTYallUi U CMATYATh KOH(IUKTHI;

-pa3sBepHYTO ¥ JIOTUYHO W3JaraTh CBOK) TOYKY 3pEHHS C
WCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

-OCO3HaHUE 00yJaroIuMucs poccuiickoi IPaKIAHCKOM
HJIEHTUYHOCTH;

-IIleTICHANpPaBICHHOE Pa3BUTHE BHYTPEHHEH IO3WIMK JMYHOCTA Ha
OCHOBE [JyXOBHO-HPAaBCTBEHHBIX ILIEHHOCTENW HapoaoB Poccuiickoit
depepanun, UCTOPUIECKAX M HAMMMOHAIHHO-KYIBTYPHBIX TPaIUIIAN,
(bopMUpOBaHUE  CHUCTEMBl  3HAYUMBIX  IICHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aHTUKOPPYIIMOHHOIO MHUPOBO33PEHMUS, ITPABOCO3HAHMSI,
AKOJOTHIECKON KYJIbTYPBI, CIOCOOHOCTH CTaBUThH IIETH M CTPOUTH
’KM3HEHHBIE IIaHbI;

B uacTtu rpaxaaHCcKoro BOCIUTAHMUS:

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

-IPUHATHE TPAIUIMOHHBIX HAIIMOHAIBHEIX, OOIIEYETIOBEUYESCKUX
TYMAaHUCTUYECKHUX U JEMOKPATUYECKUX LIEHHOCTEH;

-TOTOBHOCTh MIPOTUBOCTOSITH HJIE0JIOTUH IKCTPEMU3MA,
HaIMOHaNM3Ma, KCceHO()OOHH, TUCKPUMHHAIUK TIO0 COIUAIIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HALIMOHAILHBIM MPU3HAKAM;
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-TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax
TPaXJTaHCKOTO OOIecTBa, YYacTBOBaTh B CAMOYNPAaBICHHH B
0011e00pa3oBaTeNbHON  OpraHu3alud W JETCKO-IOHOLIECKHX
OpraHu3alusiX;

-yMeHHE B3aWMOJECHCTBOBATh C CONHAIHHBIMH HWHCTHTYTaMH B
COOTBETCTBHH C MX (QYHKIMSIMH 1 Ha3HAUYCHUEM;

-TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOU JIEATEIHHOCTH;
[TatpuoTnueckoro BOCIUTAHUS:

c(hOpMHPOBAHHOCTh POCCUUCKOW TpakIaHCKOW HIESHTHIHOCTH,
MaTpuoTU3Ma,  yBaXKEHUS K  CBOEMY  HApoAy,  UyBCTBa
OTBETCTBEHHOCTU niepes PonnHOM, roplocTH 3a CBOM Kpai, CBOIO
Ponuny, cBOMl s3BIK W KyJIbTypy, MNpPONUIOE H HACTOSILIEE
MHOTOHAIMOHAIFHOTO Hapoaa Poccun;

-IICHHOCTHOE  OTHOIICHHE K TOCYJapCTBEHHBIM  CHMBOJIAM,
HMCTOPUYECKOMY U MIPUPOTHOMY HACIEAMIO, TAMATHUKAM, TPAJAALIUASIM
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
O0yYaloIMMHCS MEXIPEIMETHbIE TOHSATHA W  YHHBEpCAJbHBIC
yueOHbIC JIeHACTBUA (perynsTuBHbIE, II03HABATEIIbLHBIE,
KOMMYHHKaTHUBHBIE);

-CMOCOOHOCTh UX HCIOJIB30BaHUS B MO3HABATEIBHOW U COLMATBHOM
IMPAKTHUKE, TOTOBHOCTH K CaMOCTOATCIbHOMY INJIAHUPOBAHUIO H
OCYILECTBICHHIO YueOHOH NesTeIbHOCTH, OpraHMU3aluH yueOHOro
COTpyIHHMYECTBA  C  MEJarOTMYECKUMH  pabOTHHUKAMH |
CBEpCTHUKaMM, K Y4YaCTUIO B IIOCTPOCHUU HHHHBHI{yaﬂBHOﬁ
00pa3oBaTeIbHON TPACKTOPHU

-HE MPUHUMATD JCHCTBHsI, IPUHOCSIIIE BPEI OKPYIKAIOIIICH cpelie;
-yM€Th  MPOTHO3UPOBATh  HEOIArOMPHSATHBIE  HKOJIOTHUCCKHE
HIOCJIEICTBUS IPEAIIPUHUMAEMBIX IEHCTBHIA, IIPENOTBPAILAT HX;
-pPaCIIUPHUTD OIBIT JESITEIBHOCTH YKOJIOTHUCCKOM HAITPABICHHOCTH;
-pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI C YYETOM aHaImu3a
HMMEIOIIUXCS MATEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
-OCYIIIECTBIIATL IIEJIEHANPABICHHBIN IMOWCK TEPEHOCA CPEACTB |
CIIoco00B JIEHCTBUSI B IPO(ECCHOHATIBHYIO CPEILY;

-yME€Th MEPEHOCHTh 3HAHHUs B IMO3HABATEILHYIO M IMPAKTHYCCKYIO
00J1aCTH KM3HEAEITEILHOCTH,

-Mpejyiarath HOBBIE MPOCKTHI, OIIEHUBATH M/ICH C TO3MIIUH HOBHU3HBI,
OPHUTMHAIIBHOCTH, TIPAKTUYECKON 3HAYNMOCTH;

-1aBaTb OIICHKY HOBBIM CHUTyallUsIM, BHOCUTHL KOPPCKTUBBI B
ACATCIIBHOCTL, OICHHMBATH COOTBETCTBUEC PE3YJILTATOB LCIIAM

JAucuunjinHapHble

-BIIaJIETh METOJJAaMU JI0KA3aTENbCTB, AITOPUTMAMU PELICHUS 3a/]a4;
-yMeHHE (OPMYJIUPOBATH OINpPENEICHHUs, aAKCUOMBI W TEOPEMBI,
HPUMEHATh UX, NPOBOAUTH [OKA3aTEJbHBIE PACCYXICHUS B XOJIE
peuieHus 3ajady;

- YMETh ONEPUPOBAThH MOHATUSIMH: CTENICHb YHCIIa, JIOTApHU(M YnCla;
YMEHHE BBITIOIHATh BBIYHCICHWE 3HAYCHWH U TpeoOpa3oBaHUA

BBIDQKEHUH CO CTEMEHAMH U Jorapugmamu, NpeoOpa3oBaHUs
IpoOHO-palOHATIBHBIX BBIPAKEHNH;
- YMETH OTIepUPOBAThH MOHATHSMHU: pamoHabHbIE,

UppauroHaibHbIe, MOKa3aTeNbHbIe, CTETIEHHbIE, JIoTapu(pMHUIECKHE,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH TOHATHUSAMU: (PYHKIHS, HETIpephIBHAS (DYHKIIHS,
IIPOM3BO/IHAA, IEPBOOOPA3HAas, ONPEIEICHHBIN HHTErpal;

-yMETh  HaxOIWTh TNPOW3BOJHBIC  DIEMEHTapHBIX  (QyHKIHH,

OlleHKa «OTJIHMYHO». 3a
riy0okoe ¥ TOJIHOE
OBJIAJICHHE
coJiep)KaHueM Y4eOHOTro
Marepuaiga, B KOTOPOM
00yJaroIIiics
OpUEHTHPYETCH,
MOHSTUHHBIM
anmnapaToM,
AKIICHTOJIOTHYECKUM
ophoanruecKumM
MUHUMYMaMH, 3a
YMEHHE HaxOIuTh U
HCIIOJIb30BaTh
nHPOPMALIHIO.

- TECTUPOBAHHUE;
- peleHue 3a1ay;
- ompoc 1O
VHAWBUTY AJTLHBI
M 3aJIaHHSIM;

- IpPaKTUYECKHE
pabotel (oIeHKa
pe3yIBTaTOB
BBIITOJTHCHUA
MMPAKTUYCCKUX
pabor)
-IIPOMEKYTOYHAS
aTTecTaIys:
auddepeHupoB
AHHBII 3a4eT
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WCTIONB3YS CIIPaBOYHBIC MaTEPUAbI;
-HACCIIeIOBAaTh B MPOCTEHIINX CIIydasx (yHKIUH Ha MOHOTOHHOCTB,
HaXOJIUTh HaNOOJbIINE U HANMEHBIINE 3HAUEeHHsI (PYHKINH;
-CTPOUTh TpaUKH MHOTOWICHOB C HCIOJIb30BAaHHEM armapara
MaTEeMaTHYECKOI'0 aHAIN3a;

-IPUMEHSTH IPOU3BOJHYIO P PELICHNUH 3a/1a4 Ha JBIKEHHE;
-pemaTh MPaKTUKO-OPUCHTUPOBAHHBIC 33Ja4d Ha HAWOOJNbIINE U
HaVMEHBIIME 3HAYCHUS, Ha HAXOXKICHHE IyTH, CKOPOCTH U
YCKOPEHUS;

- yMeThb ONEpHpOBaTh MOHITUSMH: palroHaJbHas (yHKUHS,
nokaszarenbHasi (YHKUUS, CTENeHHas (QYyHKOUs, jJorapudmMuueckas
(yHKIWS, TpUTOHOMETpHUYeckne (yHKIWH, OOpaTHble (YHKITUH;
YMEHHE CTPOUTHh TIpaduKud HM3YUEHHBIX (DYHKIHH, HCIIOJIB30BaTh
rpaduK MU U3yYEHUH MPOLECCOB U 3aBUCHMOCTEH, MPH PELICHUU
3aja4d U3 Opyrux y4eOHbIX IPEAMETOB M 3a7ad U3 PEalbHON JKHU3HU;
BBIpaXXaTh (popMyIaMy 3aBUCUMOCTH MEXIy BEIUIMHAMY;

VY-MeTh pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIOB (B TOM 4YHCIE Ha
MPOIICHTHI, IOJTU U YaCTH, Ha JIBUKEHUE, padOTy, CTOMMOCTh TOBAPOB
W YCIyr, HaJOrH, 3afayd W3 00JacTW YNPABICHUS JIMYHBIMH H
ceMeHHBIMU (UHAHCAMHM); COCTABISATH BBIPAKCHHS, ypaBHEHUS,
HEpaBEeHCTBA W HUX CHUCTEMBI IO YCIOBHIO 3a/Ia4yM, HCCIEIOBATh
MOJMYyYeHHOE  pelleHHe M  OLEHUBAThb  IPaBAONOAOOHOCTH
Pe3yIbTaTOB;

-yMeThb OIEpUpOBaTh TMOHATHSIMU: CpeAHee apu(METHUECKOE,
MeAuaHa, HauOojblllee M  HauMEHbIEe 3HA4YeHUs, pasMmax,
JHCIIepCusl, CTAaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Ha0opa;

-yMeTh U3BJICKATD, WUHTEPIPETUPOBATD UHOpPMAIHIO,
MpeACTaBiIeHHYl0 B Tabiumax, Ha JauarpaMmax, rpadukax,
OTPaXKalOLyl0 CBOICTBAa peajbHBIX MPOLECCOB U  SIBICHUII;
MPeACTaBIIsITh HHOOPMAIIHIO C TIOMOIIBIO TAOJIHUI] B IUATPAMM;

- UCCIeIoBaTh CTATUCTHYECKWE JIaHHbIe, B TOM YHCIIE C
NPUMEHEHNEM IpaMueCcKX METO0B U 3JIEKTPOHHBIX CPEACTB;
-yMETh OIIEpUPOBAaTh MOHATHAMH: CIyYalHBIH ONBIT M ClIyyaiHOe
COOBITHE, BEPOATHOCTh CIY4alHOTO COOBITHS; yMEHHE BBIYUCISTH
BEPOSITHOCTh C WUCTOJIb30BaHUEM I'padUueCKUX METOJIOB; IPUMEHSATh
(OpMyIBI CIIOXKEHUS U YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
¢daxTsl ¥ HGOPMYIBI IPH PELICHUH 3a]1a4;

- OIICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; 3HAKOMCTBO CO
ClyyallHBIMH  BEJIMYMHAMM;  yMEHHE  IPHUBOAUTH  IIPUMEPEI
MPOSIBJICHHSI 3aKOHA OOJIBIIMX YUCEI B IPUPOIHBIX M OOIECTBEHHBIX
SIBIICHUSIX

-yMeThb ONEpUPOBaTh MOHATHAMHU: TOUYKA, MpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, MABYTPAHHBIH YIroj, CKPELIMBAIOLIMECS MpPAMBIE,
NapajyiebHOCTh M TEePHEHIUKYIAPHOCTh TPSAMBIX M TUIOCKOCTEH,
YroJl MEXIY MPSIMBIMH, YTOJI MEXIY MPSIMOM M IUIOCKOCTBIO, YTOJ
MEXIy TIJIOCKOCTSIMHM, pacCTOSHHUE OT TOYKH /O IUIOCKOCTH,
paccTossHue MEXKAY MPSIMbIMH, PACCTOSHHE MEXIY TUIOCKOCTSIMU;
YMEHHUE HCIIONb30BaTh TPH PEIIeHWH 33734 H3y4YeHHblE (aKThl U
TEOpeMbI IUTAHUMETPUH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEr0 MUPA;

-yMeTh  ONEPHPOBATh  MMOHSATHSIMU: MHOTOTPAaHHUK, CEYEHHUE
MHOTOTpaHHUKa, KyO, Iapajuieienunes, mpu3Ma, nupamuna, Gurypa
W TOBEPXHOCTh BpAIICHUs, LMIMHIADP, KOHYC, map, chepa, cedeHus
(Gurypsl BpalleHHs, TUIOCKOCTh, Kacaromascs cdepbl, IHIHHIPA,
KOHyCa, TUIONIaJ b IIOBEPXHOCTH NHPAMHJbI, MPHU3MBL, KOHYCA,
OWIMHIApA, IUIomanb cdepsl, o0beM Kyba, NPSIMOYTOJIBEHOIO
napajJiesienuIe/ia, TUpaMuibl, TPU3MbI, IHIVHpPA, KOHYyca, IIapa;

OreHka «XOpOLIO».
Ecmm 00 yJaroIIHiACs
IIOJIHO OCBOWJI Y4COHBIN

Marepua, BIIaJI€ET
HOHATUHHBIM
anmapaTom,
aKI[EHTOJIOTHYECKUM U
ophoaHUECKUM
MUHUMYMaMH,
OpPUEHTHPYETCS B
W3YYCHHOM MaTepuae,
TPaMOTHO HM3J1araeT

OTBET, HO B ero (opme
UMEIOTC  OTJEJIbHBIC
HETOYHOCTH.
Ornenka
«Y/10BJIETBOPUTEJIHHOY
Ecnu  oOyvaromuiics
oOHapyXHBaeT 3HAHUS U
ITIOHUMAaHHEC
MOJI0KEHHOTO Y4eOHOTO
MaTepHana,
MOHSATUHHOrO amnmapara,
AKIEHTOJIOTHYECKOTO |
ophoammueckoro
MUHHMYMOB, HO
u3jnaraeT WX HEIMOJHO,
HETIOCIIEIOBATEIBHO,
JIOMTyCKAaeT HETOYHOCTU
B orpe/ieNieHAN
MOHATHUM, HE  yMeEeT
JI0Ka3aTeNIbHO
000CHOBATh cBOU
CYXKICHUS.
OreHka
«HEY/I0OBJIETBOPHUTEJILH
o». Eciiu oOyuaromuiics
UMeeT  pa3pO3HEHHBIE,
OeccucTeMHbIC 3HAHUS,
HE yMEeT BBIICNATh
TJIaBHOE u
BTOPOCTENEHHOE,
JIOMTyCKAaeT OIIMOKU B
ONPEAEIICHUN TOHATHH,
HCKa)XXa€T HUX CMBICII,
OecropsI09HO u
HEYBEPEHHO  W3Jaraer
MaTepHal.
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YMEHHE H300pa’kaTb MHOTOTPAHHUKU M TIOBEPXHOCTH BpAIICHUS, UX
CeUeHHs OT pPYKH, C IIOMOILIbIO YEPTEKHBIX HHCTPYMEHTOB MU
SNIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMEHHUE PAcIlO3HABATh MPaBUIIbHBIE MHOTOTPAaHHUKHY;
-yMEThb ONEPUPOBATH IOHATUSIMH: JBWXKEHHE B IPOCTPAHCTBE,
nofo0Hble (GUIYypbl B NPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE
Iomaaeld MoBepxHOCTEll W 00BEeMOB TOAOOHBIX (UTYp TpHU
peleHnt 3a/1a4;

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

-yMETb  OIEPUPOBaTh MOHATHSAMHU: HPAMOYTOJbHAasA  CHUCTEMa
KOOpAMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTODA,
CKaJIPHOE TPOU3BEACHUE, YroJd MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOIUTh C IOMOIIBIO
W3y4YCHHBIX (OPMYJI KOOPIAMHATBHI CEpeluHBbl OTPE3Ka, PacCTOSHHE
MEX]y ABYMsI TOUKaMH;

-yMeTh BBIOMpPATh MOJXOISIINN W3YyYCHHBIH METOA JJISl PELICHUs
3aJayy, paclo3HaBaTh MareMarhiyeckue (akThl U MAaTEMaTHYECKUe
MOJICJIN B MPHUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHUE TPHUBOAWTH TPUMEPHl  MATEMaTHYECKHX  OTKPBITUH
POCCHIICKOI 1 MUPOBOI MAaTEMAaTHYECKON HAYKHU.

- YMETh ONEPUPOBATh HOHATHAMU: ONpPEAEICHUE, aKCHOMa, TEOPEMa,
CIIEJICTBUE, CBOWCTBO, MHPU3HAK, JOKAa3aTeIbCTBO, PAaBHOCHUJIbHBIC
(hopMyITHpOBKH; YMEHHE (hopmynupoBaTh obpaTHOE u
MPOTUBOMOJIOKHOE ~ YTBEPXKIOCHHWE, HNPUBOOUTH  NPUMEPHl U
KOHTPIPUMEPBI, HCIIOIB30BATh METOJ MaTeMaTHUECKOW WHIYKIIWW;
MPOBOJUTH JIOKAa3aTeNbHBIE pacCy>KACHUS TpPU pPEIICHHH 3ajad,
OLIEHUBATH JIOTHYECKYIO MPAaBUIIBHOCTh pacCy>KACHUIl;

-yMeTh OIEpUPOBATh TOHSATHAMHU: MHOXECTBO, MOJMHOXKECTBO,
olepaluy HaJl MHOXXECTBaMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-
MHOXXECTBEHHbIM anmapar Uil ONMCaHWs PEajbHBIX IPOLECCOB U
SBICHUH TIPH PELICHWH 3a7ad, B TOM YHCJIE M3 APYTHX Y4eOHBIX
MPEeIMETOB,

-yMeTh OIEpUPOBaTh MOHATHAMH: Tpad, CBA3HBIA Tpad, AepeBo,
LUK, Tpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATH Ipadbl
Pa3IMYHBIMU CTIOCOO0AMU; HCIIOIBb30BaTh rpadbl IPU pelICHUH 33134,
-yMeTh  CBOOOJHO  OIEpUPOBATH  TMOHITHUSAMH:  COYETaHMHE,
MEPEeCTaHOBKa, YHCJIO COYETAHHH, YHCIO IIEPECTAaHOBOK; OWHOM
HeloToHa; yMeHHe TpPUMEHATH KOMOMHATOpHBIE  (AaKTBI U
paccyKIeHUs IS peLIeHus 3a/1a4;

-yMETh ONEPUPOBATH NOHATHAMU: HATYpaIbHOE YHCIIO, LIEJI0e YHUCIIO,
OCTaTOK 0 MOJYJIIO, PAllHOHAJIBHOE YMCIIO, HPPALMOHATIBHOE YHUCIIO,
MHOECTBA HATYPaJIbHBIX, IIEJBIX, PAIIHOHAIBHBIX, JIEHCTBUTEIHHBIX
YHCEN, YMEHUE HCIOIB30BATh MPU3HAKU JICTMMOCTH, HAUMEHBIINH
00IINH IenuTenh U HaMMeHblIee o0lee KpaTHoe, anroput™ EBkinaa
MpU pelleHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU IO3UIIMOHHBIMU
CHCTEMaMU CUUCIICHHS,

-yMeTb CBOOOJHO OIEPUPOBATh IOHATHAMH: CTENEHb C ILEJBIM
nokaszareneM, KOpPeHb HaTypaJbHOM  CTENeHHW, CTelNeHb C
pallMOHAJBHBIM  TIOKa3aTelieM, CTENeHb C  JICWCTBUTEIBHBIM
(BelecTBEHHBIM) TTOKa3aTesieM, JIorapu(M YHcia, CHHYC, KOCUHYC H
TAHTEHC MTPOU3BOJILHOTO YHCIIA;

-yMETh ONEpPUPOBATH TMOHATHSIMH: TOXJIECTBO, TOXICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U
HEPaBEHCTB, PaBHOCHJILHOCTb YPAaBHEHHH, HEPABEHCTB M CHUCTEM,
palMoHaJbHble, WPpAIMOHANIbHBIE, TOKa3aTellbHbIE, CTEIEHHEIE,
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JorapugMUIecKue, TPUTOHOMETPHUYECKHE YPaBHEHHS, HEPAaBEHCTBA
U CHCTEMBI; YMEHHE pellaTh YpaBHEHUs, HEPaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3IMYHBIX MIPUEMOB; 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: TpaduK (QyHKIHH,
obpatHas (GyHKUWS, KOMIO3WIMsS (YyHKUWH, JUHEHHas (yHKUWs,
KBaZipaTudHas GYHKIMS, CTETICHHAS (QYHKIUS C IIEJIBIM IT0Ka3aTelieM,
TPUTOHOMETPUYECKUE (QYHKIUH, OOpaTHBIE TPUTOHOMETPHUYECCKHE
(GyHKIMY, TOKa3aTenbHas W Jjorapudmuyeckas (yHKUUH, YMEHHUE
cTpouTh rpaduku (QyHKIUH, BEIIOTHATH MPeoOpa3oBaHus TpaduKoB
(hyHKITHIT;

-YMEHHUE UCTIONB30BaTh rpaduku (yHKUIUH AT U3yUCHHUS TPOLIECCOB
M 3aBHCHMOCTEH TIpH pEHIeHHHM 3a1ad M3 JPYrHX ydeOHBIX
IPEZIMETOB U U3 PEaIbHOM )KU3HH;

-BBIpaXKaTh POPMYJIaMH 3aBUCUMOCTH MEKAY BETMUYUHAMHU;

-yMeHHE CBOOOIHO OMNEpUPOBATh MOHATHAMHU: YETHOCTh (PYHKIHH,
MEePHOUIHOCTD ¢byHKIMY, OTPaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTh ()YHKIWH, 3KCTpeMyM (yHKIMH, HauOombliee |
HaVMEHbIIee 3HaueHWs (YHKIMM Ha TPOMEXKYTKE, YMEHHE
MPOBOJUTH MCCIIEA0BaHNE (QYHKIINY;

-yMEHHE UCIIONB30BaTh CBOWCTBA U rpaduku GYHKIMN IS PEIICHNS
ypaBHEHHWH, HEPaBEHCTB W 3aJad C IapaMeTpaMu; W300paxkaTh Ha
KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUA ypaBHEHUH,
HEPaBEHCTB M UX CHCTEM;

-yMeTh CBOOOJHO OIEPUPOBATH MOHSATHAMHU: MOCIECAOBATEIHHOCTD,
apudMeTndeckass — Mporpeccusi, TeoMeTpudeckas  Iporpeccus,
0ECKOHEYHO YOBIBAOIIAsi TEOMETPUYIECKast TPOTPECCHS;

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

-yMeTh ONEPUPOBATH IOHSATHUSAMH: HENPEPHIBHOCTh  (YHKIHH,
acUMINTOTHl rpaduka (QyHKIUHM, TepBas W BTOpas NPOU3BOIHASL
(YHKIINU, TEOMETPUYECKHH W (U3MYECKUI CMBICT MPOU3BOJHOH,
nepBooOpasHasi, ONpEAETCHHBIH HHTErpal;, yMEHHE HaXOAHTh
acUMITOTH Tpaduka (YHKIHMU; YMEHHE BBIYUCIATH NPOM3BOIHBIC
CYMMBI, TpPOHM3BEIEHHS, 4YaCTHOTO W KOMIIO3UIMK (PYHKIHH,
HaXOJIUTh YpaBHEHUE KacaTelbHON K rpaduKky QyHKINY;

-yMEHHE WCIIOIb30BaTh MPOU3BOIAHYIO JUISl HCCIIENOBaHUSA (DYHKIHH,
JUTSL HAXOJK/ICHHSI HAWITYYIIeTO PEHICHHs B IPUKJIAHBIX, B TOM YHCIIE
COLMANIbHO-DKOHOMHYECKMX M (U3MYECKUX  3aj]avax, s
Olpe/IeNIeHHs] CKOPOCTU M YCKOPEHHST; HAXOANUTh IUIOIIAIN H 00bEMBI
Guryp ¢ TOMOIIBIO  HWHTErpaja; NpPUBOAUTH  MPUMEPHI
MaTeMaTHYECKOT0 MOJIEITUPOBAHUS C MMOMOIIBIO Ju(dhepeHIaTbHbIX
YpaBHEHUI;

-yMETh  ONEpPUpPOBaTh  MOHATHAMHU:  KOMIUIEKCHOE  YHCJIO,
CONPSDKEHHbIE ~ KOMIUIGKCHBIE — YHWCNIA, MOJYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4uclia, (opMa 3amicd KOMIUIEKCHBIX — YHCell
(reoMeTpuueckas, TPUTOHOMETPHUYECKast U alreOpanyeckas); yMeTb
NPOM3BOAUTE  apudMeTHyecKHe JEHCTBUS C  KOMIUIEKCHBIMH
YHCIaMHU; TPUBOJIUTH TPUMEPHl HCIOJIB30BAHUS KOMIICKCHBIX
YHCET;

-yMeTh CBOOOJHO OTIepPUPOBAThH MTOHSATHSIMH: cpenHee
apudmernyeckoe, MearaHa, HauOOJIbIIICE ¥ HAMMEHBIIICE 3HAUYCHUS,
pasMmax, JUCIIepCUsi, CTaHJIAPTHOE OTKJIOHEHWE JUIS OIHCaHHs
YHCJIOBBIX IaHHBIX; YMEHUE UCCIICAOBATh CTATUCTHYECKHE JaHHBIE, B
TOM YHCIIE C MPUMEHEHUEM rpaduiIecKuX METOJIOB U AJIEKTPOHHBIX
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CpeAcTB; Tpaduyecku uccieroBaTh COBMECTHBIC HAONIOICHUS C
MOMOIIBIO IMarpaMM pacCEeMBaHUs U JIMHEHHOMN perpeccuy;

-yMeTh HaxOOUTh BEPOSITHOCTH COOBITUI C UCIOJB30BAHUEM
rpadMuecKuX METO/AOB; MPUMEHATH AJs pelIeHus 3a1ad (Gopmysbl
CIOKEHHS ¥ yMHOXXEHHS BEpPOSTHOCTEH, (QOpPMyIy TIONHOM
BepoATHOCTH, (opmyrny bepHymnn, komOmHaTopHBIE (aKTBI |
(OpMyINbI; OLIEHUBATh BEPOATHOCTH pEaJbHBIX COOBITHH;, yMeHHe
ONEepUpOBaTh MOHATHAMM: CIy4ailHas BENUYMHA, pacIpelesieHue
BEPOATHOCTEH, MaTeMaTH4eCKoe  OXHUAaHWe, [UCHepChus |
CTaHAAPTHOE OTKJIOHEHHWE CIy4YailHOM BENMYHMHBL, (YHKIUU
pacnpeneneHuss W IJIOTHOCTH PAaBHOMEPHOIO, IOKA3aTelbHOIO U
HOPMAJIBHOTO pAaCHpeleiCHUl; yMEHUE HCIONb30BaTh CBOMCTBA
V3YYEeHHBIX paclpeAeNieHHd s pemeHus 3ajgad; 3HaKOMCTBO C
MOHATHSIMU:  3aKOH  OOJNBIIMX 4YHCEN, METOABl BBIOOPOYHBIX
WCCIIEIOBAHNN; yMEHHE TPWUBOAWUTH NPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YMCEI B IPUPOAHBIX U OOIIECTBEHHBIX SIBIICHIIX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHAMHU: TOYKA, TMpsMasi,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH  yTOJ,
IBYTPaHHBI  yroJl, TPEXTPaHHBIA  YTOJN, TepeceKaronecs,
napajulesibHble W CKpEIlUBaroliecss NpsMble, MapauleIbHOCTh U
NEPNCHAUKYIAPHOCTD MMPpAMBIX u HHOCKOCTCﬁ, yroia MCXKOYy
MPSIMBIMHU, YTON MEXAYy TMPSMOM M IUIOCKOCTBIO, YTON 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
MHOI'OI'PAaHHMKA, NPAaBWIBHBI MHOTOTPAaHHUK, NpU3Ma, NUpamMuia,
¢urypa u TOBEpXHOCTh BpallleHWs, LWIMHAP, KOHYC, Imap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEYEHUS KOHyca M  IWIHHIPA,
napajuleJibHble OCH HJIM OCHOBAHMIO, CE€YEHHE Ilapa, IUIOCKOCTb,
Kacatomasicsi chepbl, ITHHIPA, KOHYCA;

--yMEHHE CTPOWUTh CEYCHHE MHOTOTpaHHHKA, H300pakaTh
MHOTOTPaHHUKH, (PUTYPHI U TTOBEPXHOCTH BpAICHUS, NX CEYCHUs, B
TOM 4YHCJIE C ITOMOMIBIO DJICKTPOHHBIX CPCACTB; YMCHUC INPUMCHATH
CBOKCTBa TEOMETPUIECKUX (PUTYD, CAMOCTOSATENHHO (HOPMYITHPOBATH
OTIpe/IeTICHHs U3y4aeMbIX (PUTYP, BBIIBUTATH THIIOTE3BI O CBOMCTBAX
W TpHU3HAKaxX TIeOMETPUYECKUX (Uryp, OOOCHOBHIBATH  HIIU
OIIPOBEPraTh UX;

-yMEHHE TPOBOAWUTHh KIACCUPUKANMIO (UTYpP 1O Pa3TUIHBIM
MpU3HAKaM, BBITIOJTHSTh HE0OX0TMMbIe JIOTIOJTHUTENbHBIC
MTOCTPOCHUS;

YMETh CBOOOJHO ONEPUPOBATH TMOHATHAMH: IUIOM@AAb (QUTYPHI,
00BbeM (pUTypBI, BETHYUHA yTila, PACCTOSHHE OT TOYKH J0 TUIOCKOCTH,
pacCTodHUC MEXKAY IPAMBIMH, PACCTOAHUE MEXKIAY INNIOCKOCTAMU,
mwioniaas cdeppl, IUIOMAAb IMOBEPXHOCTH MHPAMUJIbI, MPU3MBI,
KOHYca, UWIMHIPA, 00BeM KyOa, MPSIMOYTOJIEHOTO
napajuiesienuIena, MMpaMuabl, IPU3MBL, [MUIHHIpaA, 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
(Gurypsl; yMeHue paclo3HaBaTh paBHbIE U MOA0OHBIE (QUTYPHL, B TOM
qucie B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHHE HCIOJIb30BATh
TCOMETPUUCCKUEC OTHOIICHUA, HAXOAUTH IT'€COMETPUUCCKUEC BECIIUYMNHBI
(muHA, yrom, IUOmAanb, 00bEeM) NMPH PEUICHUH 3ajad U3 JPYTUX
y4eOHBIX MPEIMETOB U U3 peasIbHON JKU3HH;

-YMETb CBO6OJ1HO OINEPUPOBATH IHOHATHUAMM. MIPAMOYTOJIbHAas
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CUCTEMA KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIAUHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOHU3BEICHHE BEKTOpPa Ha YHCIIO,
pasioxeHHe BeKTopa 1o 0asucy, CKaJsipHOE IPOU3BEJCHUE,
BEKTOPDHOE IPOU3BEICHUE, YroJl MEXJIy BEKTOpaMHU; YMEHHUE
WCIIONIB30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOX I PEIICHUS
reOMETPUUYECKHX 3a/a4 1 3a7a4 APYTUX yU4eOHBIX IPEIMETOB;

-YMETb MOJCIIMPOBATh PEalbHbIE CUTYAllMM HA SI3bIKE MATEMAaTHUKU;
COCTABJISITh BBIPAKCHUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJa4d, HCCIENOBAaThb  IIOCTPOCHHBIE  MOJEIN  C
HCIIOJIb30BAaHUEM amnmapara anreOpel, HWHTEPIPETUPOBATh
[IOJIyYCHHBIH pe3yibTaT, CTPOUTH MaTeMaTHUYECKHE MOJEIU C
MTOMOIIBIO TEOMETPUUECKUX OHATUN W BEJIMYUH, pELIaTh CBSI3aHHBIC
C HUMH NPaKTUYECKUE 3aJa4Y; COCTABIATh BEPOSTHOCTHYIO MOJEIH
U MUHTEPIPETUPOBATH MOJYYECHHBIN PE3yNbTaT; PELIaTh MPUKIIAIHbIE
3aa4d CpPENCTBAMH MAaTEMATHYECKOIO aHalIHu3a, B TOM YHCIE
COLMAJIbHO- SKOHOMHYECKOI'0 U (PU3NUECKOTO XapaKTepa;

-yMEHUE BBIOMpAaTh MNOAXOISAIIMNA METON MJsl pelieHHs 3ajayw;
[IOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKA B M3YYEHHHU IPUPOAHBIX U
OOILECTBEHHBIX IPOLIECCOB U SIBICHMH; YMEHHE pPAacllO3HaBaTh
HPOSIBIICHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, YMEHHUE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOW U MUPOBOH
MaTE€MaTUYECKON HAYKU

-yMeTh  ONEpPHPOBATh TOHATHSIMHU: palUOHAJbHAs  (YHKIHS,
nokaszarenbHasi (YHKIUS, CTENeHHas (QYyHKIUs, jJorapudmMuieckas
¢GyHKIUS, TpUroHoMeTpudeckue (yHKIHMH, oOpaTHBIE (YHKIWH,
YMEHHE CTPOHTh TpadUKH H3YYEHHBIX (QYHKIHH, HCIIOIH30BATh
rpaduKy MPHU U3YYEHHH MPOIECCOB U 3aBUCHMOCTEH, MPH PEUICHUU
3a7a4d U3 JPYrux y4eOHbIX MPEAMETOB U 3a7ad U3 PeanbHOW JKU3HHU;
BBIpaXaTh (hOpMyJIaMH 3aBHCUMOCTH MEKTy BEIIMINHAMU;

-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 H CHUCTEMBI C
MIOMOIIIBIO Pa3JIMYHBIX IPUEMOB; PeIlaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C NapaMeTpoOM; NPHMEHATh YPaBHEHUS, HEPaBEHCTBA, WX
CHCTEMBl JUIS PEHICHUS MaTeMaTHYeCKMX 3alad ¥ 3ajad |3
Pa3IMYHBIX 001acTe! HAYKU U pealTbHOM KU3HH;

-yMeThb ~ CBOOOJHO  ONEPUPOBATH  TOHATUSIMHU:  JIBI)KEHHE,
napajyieNbHbIi  TIepeHoC, CHUMMETPUsi Ha IUIOCKOCTH W B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE TMOJ00HS, TMOA00HBIE
(GuUryphl; yMeTh pacno3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM
4rcie B TPUPOJE, MCKYCCTBE, apXUTEKType; YMETh HCIIOIb30BATh
reoMeTpHUYeCcKre OTHOIICHHS, HAXOUTh Te€OMETPUIECKUE BEITUUINHBI
(nuHa, yron, miomanb, 00beM) MpHU PELICHUH 3aJad M3 IpYrux
y4eOHBIX PEIMETOB M U3 PEAIbHON JKU3HU

-yMETh OTIEpUPOBATH MOHATHUAMU: paAIlIOHANbHbIE, HPPALNOHAIBHBIE,
MOKa3aTeNbHEIE, CTETICHHEIE, norapuMU9IecKue,
TPUTOHOMETPHUUYECKUE YPABHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

-yMEeTh  ONEpPUPOBATH  TMOHATHSAMH: MHOTOTPAHHHK, CEYEHHE
MHOTOTPaHHUKA, Ky0, mapanienenunen, Ipru3Ma, nupamuaa, Gurypa
W TOBEPXHOCTh BpAIICHUs, LMIMHIADP, KOHYC, map, chepa, cedeHus
¢urypsl BpaleHHs, IUIOCKOCTb, Kacaromascsi cdepsl, IIUHIPA,
KOHyca, TIUIOMAAb ITOBEPXHOCTH MHPAMHJBL, TPU3MBI, KOHYcCa,
LWIMHIApA, IUiomanb chepsl, o0beM Kyba, NPSIMOYTOJILHOTO
napajulelenunena, NUpamMuibl, MPU3Mbl, IHIMHIPA, KOHyca, IIapa;

50




YMEHHE H300pa’kaTb MHOTOTPAHHUKU M TIOBEPXHOCTH BpAIICHUS, UX
CeUeHHs OT PYKH, C IIOMOLIbI0 YEPTEKHBIX HHCTPYMEHTOB H
JJIEKTPOHHBIX CPEJICTB; YMETh pAaclo3HaBaThb CHMMETPHUIO B
MIPOCTPAHCTBE;

-yMETb PaclO3HaBaTh IPAaBUIIbHBIE MHOTOTPAHHHKH;

-yMETb  OIEPUPOBaTh MOHATHSIMHU: HPAMOYTOjbHAas CHCTEMa
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAMHATBHI BEKTOpa,
CKaJsIpHOE TPOM3BEACHUE, YIroid MEXIy BEKTOpamH, CymMMma
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOIUTh C IOMOIIBIO
W3YyYCHHBIX (OPMYNl KOOPAMHATHl CEpeluHBI OTpPE3Ka, PacCTOSHHE
MEXY ABYMsI TOUKAMH

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

-yMETh BBIYHMCIISITH BEPOSITHOCTH C HCHOJIB30BAaHHEM TpaduyecKux
METOAOB; MPHUMEHATH (QOPMYJBI CIOXKEHHS M  YMHOXKEHUS
BEpOATHOCTEH, KOMOWHATOPHBIE (AaKTHI ¥ (POPMYIBI TIPH PEIICHUN
3ajay;

-OIICHUBaTh BEPOATHOCTH peallbHBIX COOBITHH; 3HAKOMCTBO CO
ClyyallHBIMH  BEJIMYMHAMH;  yMEHHE  IPUBOAUTH  IIPUMEPBI
MPOSIBJICHHSI 3aKOHA OOJIBIINX YUCE B IPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

-yMeTh CBOOOJHO OIEPUPOBATh IOHATHAMH: CTENEHb C LEJIbIM
MoKaszaTeneM, KOPEeHb HaTypaJbHOM  CTENEHH, CTElNeHb C
pallMoOHAJbHBIM  TIOKa3aTelieM, CTENeHb C  JCHCTBUTEIBHBIM
(BelecTBEHHBIM) TTOKa3aTeleM, JIOTapu(M YHCIIa, CHHYC, KOCHHYC U
TAHTEHC ITPOU3BOJIBHOTO YHCIIA;

-yMeTh CBOOOJHO OIEpUPOBaTh MOHATHAMHU: Tpaduk (QyHKIHH,
oOpatHas (GyHKOWs, KOMIO3WIMs (YyHKIWH, JHHEHHas (yHKUus,
KBagpaTHyHast QyHKUHMS, CTENICHHAs! PYHKIMSA C LIeTIbIM IT0Ka3aTelIeM,
TPUTOHOMETpPUYECKHEe (QYHKIUH, OOpaTHBIE TPUTOHOMETPUUYECKHE
(GyHKIWY, TOKa3aTenbHass W Jorapudmuueckas (yHKIHUH; YMETb
cTpouth rpaduku QyHKIUH, BEIIOTHATH MPeoOpa3oBaHus TpaduKoB
(byHKIHIT;

-yMEeTh UCIOJIb30BaTh rpaduKy GPyHKIHN ISl U3YHYESHUS TIPOLIECCOB U
3aBUCHUMOCTEH TIpU peIleHUH 3a7a4 U3 JPYTuX y4eOHBIX MPeIMETOB
U U3 pealbHOM JKU3HH; BBIPAXaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

-CBOOOJIHO ~ ONEpUpOBAaTh  IMOHATHSAMH:  YETHOCTh  (PyHKIHH,
NEPUOJUYHOCTD ¢$byHKLIMH, OrpaHUYEHHOCTD ¢byHKUIMH,
MOHOTOHHOCTh ()YHKUHH, 3KCTpeMyM (yHKIMH, HauOonbliee Hu
HaMMEHbIIIee 3HAUYeHNsI QYHKIMH Ha TPOMEKYTKE; YMETh POBOAHUTH
WcclieIoBaHne QYHKIIH;

-yMETh HCHOJb30BaTh CBOMCTBA U IpadUKu (GYHKUUHA JUIS peIIeHHS
YpaBHEHHH, HEPAaBEHCTB M 3aJlad C MapamMeTpaMiy; H300pakaTh Ha
KOOPJIMHATHOM IIJIOCKOCTM MHOXKECTBA PELICHUM  ypaBHEHMIA,
HEPaBEHCTB U UX CUCTEM

-yMEeTh OIEPHPOBATH IMOHATHSIMH: CpelHee apudmMernyeckoe,
MeIuaHa, HaWOOJIbIlIee W HAWMEHBIIEe 3HAYCHHS, pa3Max,
JUCTIEpCHs], CTaHJIAPTHOE OTKIIOHEHHWE YWCIOBOTO Habopa; ymeHue
W3BIIEKaTh, MHTEPIPETUPOBATh WH(MOPMAIUIO, TMPEACTABICHHYIO B
Ta0JMIaX, Ha JauarpamMmax, rpadukax, OTPaKarollyl0 CBOWCTBa
peaNbHBIX TPOIECCOB W SBJICHUU; MPEICTaBIsATh HHPOPMAILHUIO C
MTOMOIIIBIO TAOJIHII U TUATPaAMM;

-ICCIIeIOBAaTh CTATUCTUYECKUE TaHHBIE, B TOM YHUCIIE C IPUMEHECHUEM
Fpa(i)I/I‘IeCKI/IX METOJI0B U 3JICKTPOHHBIX CPEACTB,

-yM€Th ONEPUPOBATH MOHATUSAMU: TOYKA, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, JBYTPAHHBIM YTroJl, CKPEIIMBAIOIIMECS MpPsIMBIE,
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MapajuIeTbHOCTh W TEPICHAUKYISIPHOCTh TPSIMBIX M TUIOCKOCTEH,
YTOJI MEXAY MPSMBIMH, YTOJI MEXKAY HPSAMOH U TUIOCKOCTBIO, yToil
MEXJy IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH,
PACCTOSHUE MEXTY MPSAMBIMH, PACCTOSTHUE MEXKY TUIOCKOCTSIMU;
-yMETh HWCIONB30BaTh MPH PEHICHHH 337ad HW3Y4YCHHbIE (aKThl U
TEOpEeMbl IUIAHUMETPHH; yMEHHE OIEHUBaTh pa3Mepbl OOBEKTOB
OKPY>KaIoIlIero Mupa

- YMETh pellaTh TEKCTOBBIE 3a/1a4d Pa3HbIX THIOB (B TOM YHCIE Ha
MPOLICHTHI, 10JIU U YaCTH, Ha IBI)KEHUE, pabOTy, CTOMMOCTh TOBAapOB
U YCIyr, HaJOrH, 3afadyd W3 00JacTW YNPABICHUS JIMYHBIMH H
ceMeHHBIMU (UHAHCAMM); COCTABISATH BBIPAKCHHS, ypaBHEHUS,
HEpaBEHCTBA W HX CHUCTEMBI II0 YCJIOBHMIO 3a/auM, HCCIENOBATh
NOJMYYeHHOE  pelleHWe M  OLEHUBAaTh  IPaBAONOAOOHOCTH
pe3yNbTaToB;

- *yMeTp oOmnepHpOBaTh TOHATHSAMH: OMpEICICHUE, aKCHOMa,
Teopema, CJIEICTBHE, CBOWCTBO, MPH3HAK, JOKAa3aTelIbCTBO,
pPaBHOCHIIBHBIE (OPMYITHUPOBKH; YMETh (DOPMYJIHPOBATH 0OpaTHOE U
MPOTHBOMOJNIOKHOE ~ YTBEPXKICHHE, NPUBOIUTH  TNPUMEPHl U
KOHTPIPUMEPBI, HCIIOIb30BaTh METOA MAaTeMaTHYECKONW HHIYKIWU;
MPOBOJUTH JIOKAa3aTENbHBIC PAaCcCYy>KACHUS NpPU pPELICHUU 3ajad,
OLIEHUBATh JIOTHYECKYIO MTPABMIIBHOCTD PACCYKICHHUIA;

- *yMeTb CBOOOZHO ONEPUPOBATH MOHATHAMMU: IOCIIEAOBATEIbHOCTD,
apudmeTndeckas ~ mporpeccusi, T'€OMETpHUecKas  Iporpeccus,
OeckoHeYHO yObIBalOlIass TEOMETPUYECKash MpPOTPeccHs; yMeTh
3aJaBaTh IIOCJIENOBATEIBHOCTH, B TOM YUCIE C IIOMOUIBIO
PEKYPPEHTHBIX GopMy;

- *yMeTh BBIOMpaTh TOAXOJAIIUN METOA AJS PEUICHUS 3a/auu;
MOHUMAaHNE 3HAYMMOCTH MAaTEMaTHKH B W3YyYCHHW MPHUPOAHBIX H
OOIIECTBEHHBIX MTPOLIECCOB U SIBICHU;

- yMeTb pAacHo3HaBaTb HPOSBICHHE 3aKOHOB MAaTEeMaTUKU B
HCKYCCTBE, YMETh MPHBOJUTH MIPUMEPHI MATEMaTHUECKHX OTKPBITHH
POCCHIICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKU

YMETh ONEPUPOBATH IMOHATHAMU: (DYHKIHUS, HETIpepbIBHAS (YHKIHS,
MPOM3BOJHASA, TEPBOOOpa3Hasi, OIpPECeNICHHBI HWHTErpal; YMETh
HaXOJIUTh TPOU3BOJHBIE D3JEMEHTAPHBIX (QYHKIWH, HCHONB3Ys
CIIPaBOYHBIE MAaTEPHANIBl; HCCIENOBAaTh B IPOCTEHIIMX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOAUTh HaUOOJIbIINE U HAaUMEHBIINE
3HaueHus  (QyHKIMHA; CTPOUTh TpapuKH  MHOTOWIEHOB  C
UCIIONIb30BAaHHMEM amlapara MaTeMaTHYecKOro aHallk3a; MPUMEHSTh
MPOU3BOIHYIO NPH PEIICHHUH 3a/1a4 Ha JABWKEHHE; peIaTh HPaKTHKO-
OpPHECHTHPOBAaHHBIE 33/la4d Ha HauOONbIIME W HAMMEHBIIHUE
3HAYEHUs, HA HAaXOXJEHHE MYTH, CKOPOCTH M YCKOPEHUS; - YMETh
ONIEpUPOBATh TOHATHAMH: JIBIDKCHHE B NPOCTPAHCTBE, IMOJOOHBIC
¢urypel B NPOCTPAHCTBE; HCIOIB30BAaTh OTHOLICHHE IUTOLIANEH
MOBEPXHOCTEH U 00BEMOB MOJIOOHBIX (DUTYp MPU PEIICHUH 3a]1ad; -
YMETh BBIUMCIISITH TE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJ,
Iomaab, o0beM, IUIOLAIb MOBEPXHOCTH), MCIOJB3YSl H3Yy4EHHbIE
(hopMyJITBI 1 METOJIBI
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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 JICTEITBHOCTH TEXHOJIOTMYECKON U COLMATbHOM
HaTpaBJICHHOCTH, CIIOCOOHOCTh HHUIIMAPOBATH, TNIAHUPOBATh U
CaMOCTOSITEIIPHO BBITIOJHATH TAKYIO JCSITEIBHOCTS;

- UHTEepEeC K pa3In4HbIM chepaM NpodhecCUOHATBHON ISSITEbHOCTH.
OBnaneHne yHUBEPCATHHBIMI yIeOHBIMHU
MO3HABATEILHBIMH JICHCTBUSIMU:

a) 0a30BbIC JIOTHYECKUE ICHCTBUS:
-CaMOCTOSATENIbHO  (pOPMYJIUpOBaTh M
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBAaTh CYIICCTBEHHbIH NPHU3HAK WJIM OCHOBAHUS JUIS CPAaBHCHUS,
KJIACCU(HUKAITUK U 0000IICHUS;

-OTIpE/ICISITh e JACATCILHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYKCHUS;

- BBISIBJISATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPHBAEMBIX SIBIICHUSIX;
- BHOCHTh KOPPEKTHBBI B JICATCIBHOCTh, OIICHHUBATh COOTBETCTBHE
Pe3yIIbTATOB IIEIISIM, OIICHUBATH PUCKH MOCIIECICTBUNA ACATCILHOCTH;
-pa3BHBaTh KPEaTHMBHOE MBIILICHUE IPU PELICHHH )KU3HEHHBIX MPOOIeM

0) 0a30BbIC HCCIICIOBATEIILCKUC ACUCTBU:

-BIIaJICTh HABBIKAMH y4eOHO-HCCIIEOBATELCKON U MMPOSKTHOMN JEATENLHOCTH,
HaBBIKAMH pa3pelieHus mpooiiem;

-BBISIBJISITh  IPUYMHHO-CIICJCTBCHHBIC CBS3M M aKTyalW3UpOBaTh 3ajadvy,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHs, HAXOUTh apryMEHThI TS JOKa3aTelhCTBa
CBOUX YTBEPXKACHUH, 3a/1aBaTh MapaMeTPhbl U KPUTSPHH PEIICHUS;
-aHaJM3UPOBATh TMOJYYECHHbIE B XOJE PpCIICHHs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OICHUBATh HMX [IOCTOBEPHOCTh, MPOTHO3HMPOBATh W3MCHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCHTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTH
KHU3HEICATEIbHOCTH;

-yMeTh MHTETPUPOBATh 3HAHHS U3 Pa3HBIX MPEIMETHBIX 00JacTeif;

-BBIIBUTaTh HOBBIC WJCH, MPEIIaraTh OPUTHHAIBHBIC MOJXOMbI U PEIICHUS U
CIOCOOHOCTh MX MCIIOJIb30BAHMs B TO3HABATEIILHOM U COMAILHOM NPAKTHKE

AKTYaJIu3upoOBaTh np06ﬂeMy,

B o6nacti HEHHOCTH HAyYHOTO MO3HAHUS:

-C()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH M OOILIESCTBEHHOHW NPAaKTUKH, OCHOBAaHHOIO Ha
AWanore KyJlbTyp, CIIOCOOCTBYIOLIEIO OCO3HAaHMIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MHPE;

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

-0OCO3HAaHHE IIEHHOCTH HAy4YHOH JESTEIbHOCTH, TOTOBHOCTH OCYILIECTBIISTH
HPOEKTHYIO U HCCIIEIOBATEIBCKYIO ACATEIBHOCTh HHIMBUAYAJIbHO U B TPYIIIIE.
OBHa}IeHI/Ie YHUBEpPCAJIbHBIMU y‘IeGHBIMI/I IIO3HaBaTCIbHBIMNU )IeﬁCTBHHMPI:

B) paboTta ¢ HHpOPMAITUCH:

-BJIaJICTh HAaBBIKAMH TIOJTy4eHHs MH()OPMALIMK M3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIFHO ~ OCYLIECTBJIATh IIOWCK, AQHAIM3, CHCTEMATH3alMI0 H
WHTEPIIPETAIUI0 HHPOPMAITUH PA3IMYHBIX BHJOB U (OPM MpE/ICTABICHHUS;
-CO3[1aBaTh TEKCThI B PA3IMYHBIX (opMaTax C Y4eTOM Ha3HAYCHUS
uHpopMaMK ¥ UEJICBOH ayIUTOpUH, BBIOMpas ONTHMAIbHYIO (opMy
MPEACTABJICHUA U BU3YyaJIN3alluU,

-OLICHUBATh JOCTOBEPHOCTh, JISTUTUMHOCTh WH(OpPMALMH, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJILHO-ITHYECKUM HOpPMaM;

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

Oop(hOINMUYECKIM  MHUHHUMYMAaMH,
32 yMEHHE  HaxOAWTh U
HCITOJTH30BaTh MH(OPMAIIHIO.
Ormenka «XOPOIO». Ecmm
oOyJaromuiicss TOJHO OCBOMJI
yueOHBId ~ Marepuan, BiajeeT
MOHSATHHHBIM anmaparom,
AKLEHTOJIOTHYECKIM u
op(o’MUYECKUM  MUHUMYMaMH,
OPUCHTUPYETCS B  H3YYCHHOM
MaTepuane, TIpaMOTHO U3Jaraer
OTBET, HO B €ro opMe UMEIOTCS
OTJeNTbHBIC HETOYHOCTH.

OIlcHKa «Y/I0BJIETBOPUTEIbHHOY.

Ecin 00yJarouics
0oOHapyXHBacT 3HaHUS u
TMOHUMAaHUe 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
«HEyI0BJIeTBOPHUTEILHO». Ecin

oOyJatronuiics UMeeT
pa3po3HEHHBIE,  OeccHCTEeMHbIE
3HaHWS, HE YMeEEeT BBIACIATh
TJIAaBHOE W BTOPOCTEINEHHOE,
JIOITyCKaeT OITNOKH B
OIpPENEIEHUN MIOHSITHH,
HCKaXaceT ux CMBICIJI,
OecropaIouH0 ¥  HEYBEPEHHO

n3jaaracTt MaTtepuall.




-HCTIOJIB30BaTh  CPEACTBA  WH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJNIOTHA B PENICHUHM  KOTHUTHBHBIX, = KOMMYHUKAaTHBHBIX |
OpPTraHM3aIMOHHBIX 33j[a4 ¢ COOJIFOICHUEM TPeOOBaHMIA 3PrOHOMUKH, TEXHUKU
0€301aCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHMS, TIPABOBBIX M STHUSCKUX HOPM,
HOPM HH(POPMAITMOHHONW 0€30IIaCHOCTH;

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

B o0macti 1yx0BHO-HPaBCTBEHHOT'O BOCITUTAHHUSL:

- c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUIECKOr0 [IOBEICHNUS;
-CIIOCOOHOCTh OLIEHMBATh CUTYaLMIO U NPUHUMATh OCO3HAHHbIC PEIIEHHS,
OPHEHTHUPYACh Ha MOPaJIbHO- HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

-0CO3HaHME JINYHOT'O BKJIA/1a B IOCTPOEHHE YCTOWYHNBOrO OyAyILEero;
-OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMTENIAM M (WIM) OPYTUM WICHAM
CeMbH, CO3JAaHHI0O CEMbUM Ha OCHOBE OCO3HAHHOTO NPUHATHS LIEHHOCTEH
ceMeWHOM JKU3HU B COOTBETCTBHH C TPaguIUsAMH HaponoB Poccuu;
OgnageHue yHUBEpCaIbHBIMU PETyJIITUBHBIMU ACHCTBUAMU:

a) caMOOpraHU3aIINS:

-CaMOCTOATCIIBHO OCYIICCTBJIATHL INO3HABATCIbHYIO ACATCIbHOCTDb, BBIABJIATH
mpoOJieMbl, CTaBUTh W (GOPMYITUPOBaTH COOCTBEHHBIE 3aqadyd B
00pa3oBaTeIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALX;

-CaMOCTOSITENIFHO ~ COCTAaBISATh IJIaH PEHICHUS TPOOJIEMBl C  Y4eTOM
HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEAIIOYTCHUH;
-aBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

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

0) CAMOKOHTPOJIB:

HCIIOJIb30BaTh IPHCMbI pe(bﬂeKCI/II/I AJId OLICHKU CHUTYyalluu, BbI60pa BEPHOTI'O
peLeHHS;

-yMEThb OLIEHUBATh PHCKH W CBOEBPEMEHHO IPUHUMATH DELICHUS IO HUX
CHIDKEHHIO;

B) SMOLIMOHANBHBIA UHTEJJIEKT, IIPEANOararomuii copMHUPOBAHHOCTD:
BHYTpPEHHEH MOTHBALMH, BKIIOYAIOUIEH CTpeMJICHHWE K JAOCTIKECHHUIO LIEIH U
ycuexy, ONTUMU3M, THUIIMATUBHOCTb, YMCHUEC I[eflCTBOBaTB, HUCXoas1 U3 CBOUX
BO3MOKHOCTEH;

SMITaTHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHUE
JpPYTHX, YYUTHIBATH €TO MPH OCYLIECTBICHUH KOMMYHHKALUH, CTIOCOOHOCTh K
COYYBCTBHIO U COTICPEKUBAHUIO;

COLMANIbHBIX HaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATH OTHOLICHHMS
C JAPYIMMH JIIOJIbMH, 3a00THUTBCS, NPOSIBIATH MHTEpEC M paspeuathb
KOH(JINKTBI

-TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEIEIICHHIO;
-OBJIAJICHAE  HABBIKAMH  y4eOHO-WCCIIEIOBATENBCKON,  TMPOCKTHOW |
COITUATTLHOM IS TETLHOCTH;

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 €€ JOCTYIKCHHIO: COCTABJIAThH TUIAH JCHCTBUH,
pachpenenaTb pojdx ¢ y4eTOM MHEHHH yYaCTHHKOB OOCYKIATh PE3yIbTAThI
COBMECTHOH paboTHI;

-KOOPAMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHUSIX PEATBHOT0, BUPTYATLHOTO
1 KOMOMHHUPOBAHHOTO B3aUMO/ICHCTRUS,

-OCYIIECTBIIATh TIO3UTHBHOE CTPATETMYECKOE TIOBEAECHHE B Pa3IMYHBIX
CUTYyalUsIX, MPOSBISATH TBOPUSCTBO M BOOOpaKEHHE, OBITH HHUIIMATHBHBIM.
ORnajicHHe YHUBEPCATIBHBIMU 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 OOIIECTBEHHBIX OTHOIICHUN;
-CIIOCOOHOCTh BOCHPHWHUMATh pa3NYHblE BUABI HCKYCCTBA, TPAIWIUU U
TBOPYECTBO CBOETO H JAPYTUX HApOJIOB, OIIyIaTh HSMOIHOHAIHHOE
BO3EHCTBHE UCKYCCTBA;

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

-TOTOBHOCTh K CAMOBBIPDQXKEHHMIO B PAa3HBIX BHJAaX HCKYCCTBa, CTpEMJICHHE
MIPOSIBIISITH KA4€CTBA TBOPUECKOH THYHOCTH;

OBHa):[CHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU HGﬁCTBHHMH:

a) oOIIeHHE:

-OCYIIECTBIIATh KOMMYHHUKAITUU BO BCeX chepax KU3HM;

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

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

-0CO3HaHHUE 00YYAIOITUMHUCS POCCUHCKOM IPaXkIaHCKON UICHTUYHOCTH;
-[IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEW MO3UIMM JMYHOCTH HAa OCHOBE
NyXOBHO-HPAaBCTBEHHbIX LIEHHOCTEH HaponoB Poccuiickoir @Pepepauuu,
HUCTOPUYECKHX W HAIWOHANBHO-KYJIBTYPHBIX TpaJuLUi, (OpMHpPOBaHHE
CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO  MHPOBO33PEHHUs, IPaBOCO3HAHUSA, 3KOJIOTHYECKON
KYJIBbTYPBbI, CIIOCOOHOCTH CTaBUTH EJIN U CTPOUTD )KU3HCHHLBIC ITJIaHbI;

B yactu rpax1aHCKOro BOCITUTaHUA:

-OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX NpaB W OOS3aHHOCTEH, yBaKEHHE
3aKOHa W MPaBOTOPAIKA;

-IIpUHATHE TpaIUIMOHHBIX HaIMOHAJIbHBIX, 00IIEYEIIOBEYECKUX
T'YMaHUCTHUYECKUX U AEMOKPATUYECKUX LIEHHOCTEI;

-TOTOBHOCTb  IPOTHBOCTOSITH HACOJOTMH JIKCTPEMHU3Ma, HALHMOHAIU3MA,
KCGHO(i)O6I/II/I, JUCKpUMHUHAIIUK 110 COLUAJIbHBIM, PEJIMIUMO3HBIM, PACOBLIM,
HaIlMOHAJIbHBIM IPU3HAKAM;

-TOTOBHOCTb BECTH COBMECTHYIO JAEATENBHOCTh B HMHTEpEcax IpakIaHCKOTO
oOIlecTBa, y4acTBOBaTh B CaMOYMpaBlieHHH B 00mieoOpa3oBaTebHON
OpraHM3alMHU U JIETCKO-IOHOIIECKUX OpraHu3aIusiX;

-yMEHHUE B3aUMOJIEHCTBOBATH C COMAIIBHBIMA MHCTUTYTaMHU B COOTBETCTBUU C
ux (QYyHKUUSMH U Ha3HAYCHUEM;

-T'OTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTepCKOﬁ JACATCIBPHOCTH,
[TaTproTHueckoro BOCIUTaHUS:

c(OPMHUPOBAHHOCTb POCCHUCKOM Tpa)kIaHCKOH MIEHTUYHOCTH, IaTPHOTHU3MA,
YBOKEHUSI K CBOEMY HapoJly, YYBCTBa OTBETCTBEHHOCTH Tiepej PojauHOMH,
FOPAOCTH 3a CBOM Kpail, cBOr0 PoauHy, CBOH fA3BIK U KYJIbTYpy, IIPOLLIOE U
HacTOAIIee MHOTOHALIMOHATILHOTO Hapoaa Poccun;

-HEHHOCTHOC OTHOLMICHUE K TroCyaapCTBCHHBIM CHUMBOJIAM, UCTOPHUYCCKOMY M
NPUPOJHOMY HACJIEOUIO, IaMsITHHMKaM, TpaauuusMm HaponoB Poccun,
JnocTmxeHnsaM Poccnn B Hayke, HICKYCCTBE, CIIOPTE, TEXHOIOTHSIX U TPYIE;
-ujeiiHas yOeKJIeHHOCTh, TOTOBHOCTh K CIyKeHHI0 W 3ammure OTeuecTsa,
OTBETCTBEHHOCTh 32  €ro  cyAp0y;  OCBOEHHBIE  OOYYarOIIUMUCS
MEXIIPpEMETHbIE  TMOHATHSA W  YHHMBEpPCAJbHbE  Y4eOHblE  JCHCTBHSA
(perynsiTUBHBIC, IO3HABATEIbHBIC, KOMMYHUKATHBHBIC);




-CIIOCOOHOCTh X UCTIOJIBH30BAHUS B TIO3HABATEIHHON U COIMALHON MPAKTUKE,
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHHPOBAHHUIO U OCYIIECTBIEHUIO yUeOHOM
JESATSILHOCTH, OpPTraHU3aIMi y4eOHOTO COTPYAHUYECTBA C TENAarOrHYSCKUMU
pabOTHUKAMH U CBEPCTHUKAMH, K YYaCTHIO B IMOCTPOCHUU WHAWBUIYaTbHON
00pa3oBaTeIbHON TPAEKTOPUHU

-HE PUHUMATh JEHCTBUS, IPUHOCALIUE BPE OKPYKAIOLIEH Cpelie;

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

-pacCIIMPHUTH OTBIT AEATEIHHOCTH YKOIIOTUIECKON HAIPaBICHHOCTH;
-pa3pabaTeIBaTh TUIAH PelIeHUs] MPOOJIEMBI C yYETOM aHaln3a WMEIOIIHXCS
MaTepUANbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

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

-yMETh TEPECHOCUTh 3HAHUS B TO3HABATCIBHYIO M IMPAKTHUYECKYHO 00J1acTH
KU3HEICATEILHOCTH;

-peAyiaraTh HOBBIE TIPOEKTHI, OIICHWBATH WIEH C I[IO3UIMH HOBH3HEI,
OPUTHMHAIIBHOCTH, NIPAKTUYECKON 3HAYMMOCTH;

-1aBaTb OLICHKY HOBBIM CUTyallMdAM, BHOCUTHL KOPPEKTHUBLI B JACATCIILHOCTD,
OIIEHWBATh COOTBETCTBHE PE3YNIETATOB MENSIM

JAucnunjanHapHbie

-BJIaJIETh METOIaMH JJOKa3aTeNbLCTB, AITOPUTMAMHU PEIICHUs 3a]1a4;

-yMeHue (GopMyIHUpOBaTh ONpPEAETICHHUS, aKCHOMBI U TEOPEMBI, TPUMEHATh UX,
MPOBOJUTH JI0KA3aTeIbHBIC PACCYKICHUS B X0/1€ PEIICHH 33/1a4;

- YMETh ONEepHPOBATh MOHATHSIMU: CTETEHb YMCIIa, JIorapudM Yucia; yMEHUE
BBHITIOJIHATh BBIYMCICHUE 3HAYCHUH M TpeoOpa3oBaHUSl BBIPAKEHHH CO
CTeEHAMH W JorapudmMamu, MpeoOpa3oBaHUs APOOHO-pPAIIHOHAITBHBIX
BBIPAXKCHHI;

- yMEThb ONEPUPOBATH TOHITUSMH: palUOHANbHBIC, HPPAHOHATILHEIC,
MoKa3aTelbHble, CTENCHHBbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPHUUECKHUE
YpaBHEHHS 1 HEPABEHCTBA, UX CHCTEMBI;

- yMeThb ONEpUpOBaTh NOHATHAMHU: (YHKIHS, HENpephIBHAS
HPOU3BOJIHAS, IEPBOOOPA3HAsL, OIPE/IC/ICHHBIN UHTETPal;

-yMeTh HAaXOAWTh MPOU3BOJHBIC DJIEMEHTApHBIX (DYHKIU,
CIIPaBOYHBIE MaTePHUAJIbI;

-HCCIIEZIOBATh B MPOCTEUIINX CITydasX QYHKIHMH Ha MOHOTOHHOCTh, HAXOUTh
HauOOJIbIINE U HAaNMEHbBIIHE 3HAYCHHS (DYHKIIHH;

-CTpOUTH  TpadUKH  MHOTOWIEHOB C  HCIOJIb30BaHHEM
MaTeMaTHYECKOTO aHaIN3a;

-IPUMEHSATH POU3BOIHYIO MPH PEIICHHUH 32/1a4 Ha IBUKEHHE;
-penraTh MpakTHKO-OPUEHTHPOBAHHBIC 3a/1a4l HA HANOOJIBIINE 1 HANMEHBIINE
3HAYCHUS, HAa HAXOXKJICHUE ITyTH, CKOPOCTH M YCKOPEHHUSI,

- YMETh ONEpHUPOBaTh MOHATHUSIMH: pallMOHaJbHAas (YHKIUS, MMOKa3zaTelbHas
byHKIHIS, CTEeTIeHHAs (byHKIHS, norapuMudecKas byHKIIHIS,
TpUrOHOMETpUYecKue (yHKUUH, OOpaTHble (GYHKUWH, yMEHHE CTPOUTDH
rpadUKi W3y4eHHBIX (YHKIWHA, HCIONB30BaTh TpaQuKH NP H3YYECHUH
MPOIIECCOB M 3aBHCUMOCTEH, MpU peIIeHWH 3aJad U3 JIPyruX Yy4eOHBIX
MPEIMETOB U 33Ja4 U3 PEealbHON KU3HM; BBIpAXKaTh POPMyJIaMH 3aBUCUMOCTH
MEX/]y BEJIMYHHAMU;

VY-MeTh peliaTh TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B TOM YHCJIE HA MPOLICHTEHI,
JOJIM M 4YacTH, Ha JBWXKEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIIYT, HAJlOTH,
3aJauyd K3 OONacTH YNpaBleHHSA JIMYHBIMA M CEMEWHBIMH (pUHAHCAMU);
COCTaBIISITh BBIPAXKCHMUSI, YPABHEHUSI, HEPABEHCTBA M X CHCTEMBI 10 YCIOBUIO
3aJauy, UCCIIEIOBATh MOJyYCHHOE PELICHNE U OLEHUBATh MPAaBIONOI00HOCTD
PE3yIbTATOB;

-yMeTh ONEpPHPOBaTh TMOHATHIMU: CpellHee apuMeTHUecKoe, MeauaHa,
HauOoJblllee W HAaWMEHbIIee 3HAUCHHS, pa3Max, IWMCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa;

GyHKIMS,

HCIIOJIb3YHA

arrapara

OueHka «OTJIMYHO. 3a
NIyOOKOE U TOJHOE OBJIaJICHUE
coJiep)KaHueM y4eOHOTO
MaTepHana, B KOTOPOM
o0yyJaromuiics opueHTHpyeTcs,
MOHATUNHBIM anmnapaToMm,
AKI[EHTOJIOTHYECKUM u
ophOINUYECKIM MUHUMYMAaMH,
32 yMEHHE  HaXxOIuUTh U
HCIOB30BaTh HHPOPMAILIHUIO.

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

OTBET, HO B ero qQopme
HUMEIOTCS OT/ICNIbHBIE
HETOYHOCTH.

Orienka
«ynoBjeTBOpUTEaLHO». Eciu
oOydaronuiicss 0O0HapYyKUBAET
3HAHUS u TOHUMAaHue
TI0JIO)KEHHOTO y4eOHOT0
Mmarepuana, MOHSATHHHOTO
anmapara, aKIeHTOJOTHYECKOTrO
u op(hOo3MUYECKOTO

MHUHHUMYMOB, HO HU3JIarac€t HX
HCIIOJIHO, HEIIOCJICA0BATECIBHO,

JIOMYCKA€T  HETOYHOCTH B
ONpEACICHUN  TOHATHUN, HE
yMeeT JI0Ka3aTeJIbHO

000CHOBATh CBOM CY>KACHUSL.
OrieHka
«HEYT0BJIETBOPHTEIHHOY.
Ecmu  oOydatomuiics  mmMeer
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-yMeThb H3BIEKaTh, HHTEPHPETHPOBAThH WHPOPMALUIO, NPEACTABICHHYIO B
TabnuIax, Ha Auarpammax, rpadukax, OTPaKalOIIyl0 CBOHCTBA peabHBIX
MPOLIECCOB M SBJICHUH; MPEACTABIATh MHOOPMAIHMIO C MOMOIIBIO TaOIUL U
arpamw;

- HCCIeNOBaTh CTAaTHCTUYECKHE MAaHHBIE, B TOM YHCJIE C IPUMECHEHUEM
rpadMueCKUX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

-yMETh OIEPUPOBATh MOHATHIMHU: CIyYAHHBIA OMBIT W CIy4YaiHOE COOBITHE,
BEPOSITHOCTD CIYYallHOTO COOBITHS; yMEHHE BBIYHMCIATH BEPOSTHOCTH C
HCIONIb30BaHUEM IpaUuecKUX METOJOB; NMPUMEHATH (HOPMYIbI CIOKEHHUS U
YMHOKEHHS BEpOSITHOCTEH, KOMOWHATOpHBIE (akTbl W (OPMYNbI TpH
pEILIeHnH 33/1a4;

- OLICHHMBAaTh BEPOSITHOCTH PEANBHBIX COOBITHH; 3HAKOMCTBO CO CIIy4alHBIMU
BEIMYMHAMH;, YMEHHME IPHUBOAUTH NPUMEPHl HPOSBICHHUA 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMETh ONEPHUPOBATh MOHITUSAMH: TOUKA, IPsAMasi, IIIOCKOCTh, IPOCTPAHCTBO,
IBYTPaHHBIM  YIOJ, CKpEIIMBAIOIIMECS NpsAMBbIE, NapaJIeIbHOCTh U
NEePHEHIUKYISIPHOCTh TMPSIMBIX U IHIOCKOCTEH, Yrol MEXAY NPSIMBIMH, YTrOJ
MEeXAy MpPSIMOM U IJIOCKOCTBIO, YOl MEXAY IUIOCKOCTSAMH, PaccTOSHHE OT
TOYKU [0 IUIOCKOCTH, PACCTOSHHE MEXAY MNPSIMBIMH, PACCTOSIHHE MEXIY
TUIOCKOCTSIMM; YMEHHE UCIIONB30BaTh MPH PELICHUH 3a7a4d U3y4YeHHbIE (PaKThI
U TEOpEMBI ITIAHUMETPHH;

-yMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOIIEro MUPA;

-yMETh ONEPHPOBATh HMOHSATUAMHU: MHOTOTPAHHHUK, CEYEHHE MHOTOIPAHHHKA,
Ky0, mapajiesnenumnei, npu3Ma, nupamusa, Gurypa u moBepxHOCTh BpalleHus,
LWINHIAP, KOHYyC, iap, cdepa, cedyeHHs QUTypbl BpalleHUs, IUIOCKOCTb,
Kacaromasicsi cepsl, LWINHIPA, KOHyCa, IJIOLIaAb NOBEPXHOCTH MHUPAMUIBI,
MPU3MBI, KOHYca, HWINHApPA, Tomaas chepbl, 00beM KyOa, MpsMOYTOJIbHOTO
napajulesienuneaa, TUpaMuabl, MpU3Mbl, HWIHHAPA, KOHyca, Iapa; yMEHHe
n300paXkaTb MHOTOI'PAaHHUKU U TIOBEPXHOCTH BPAILLCHUS, UX CEUCHHS OT PYKH,
C TOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CpPEACTB; YMEHHE
pacmo3HaBaTh CHMMETPHIO B  IIPOCTPAHCTBE; YMEHHE paclo3HaBaTh
MPaBUIbHBIE MHOTOTPAaHHUKH;

-yMETb ONEpPHUPOBaTh MOHATUSIMH: [IBW)KEHHE B NPOCTPAHCTBE, MOJOOHBIC
(Gurypsl B IpOCTPAHCTBE; UCTIOIB30BaTh OTHOIICHUE TIJIONIA/IEH TOBEPXHOCTEN
1 00bEeMOB TIOJIOOHBIX (PUTYp MIPU pElICHUH 3a]ay;

-yMETh BBIYHMCIATH TEOMETPUYECKUE BEJIMYUHBI (IAJIMHA, YroJ, IJIOMIAib,
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, IIPOMU3BEJCHUE BEKTOpA Ha YHCIIO;
HaXOJUTh C MOMOIIBI0 W3YYEHHBIX (JOPMYJT KOOPAMHATHI CepelMHbI OTpe3Ka,
paccTosiHue MeXIy ABYMs TOUKaMH;

-yMeTh BBIOWPATh MOAXOASIIMKA H3YYEHHBIM METOX Ul PEIICHHUs 3aJadd,
pacmo3HaBaTh MaremMarndeckue (akThl W MaTeMaTHYeCKUe MOJCTH B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHUE MPUBOJHUTH

NpUMEpPhl  MaTEMaTHYECKUX  OTKPBITHM ~ pOCCHHCKOM M MHpOBOH
MaTEeMaTHYECKON HayKH.

- yMeTh ONEPHUPOBATh MOHATHAMH: OIpEAeTieHHe, AaKCHoMa, TeopemMa,
CIIEICTBHE,  CBOWCTBO,  NpPHU3HAK,  JOKA3aTe€IbCTBO,  PABHOCHIIbHBIE

(dbopMynupoBKY; yMmMeHHEe (GOpPMYJIMpPOBaTh OOpaTHOE W IMPOTHBOIOJIOXKHOE
YTBEpXKACHHUE, TPUBOJUTH IMPUMEPHl U KOHTPIPUMEPHI, UCTIOIH30BATh METO/
MaTeMaTHYECKOW WHAYKLUH; MPOBOJUTH JOKA3aTENbHBIE PACCYXACHUSA MpHU
pELIEHNH 33/1a4, OLIEHUBATh JJOTMUECKYI0 IPAaBUIBHOCTh PacCykICHUM;

-yMETh OTIEpUPOBATH MOHATUSAMHU: MHOKECTBO, TIOJMHOYKECTBO, OIIEPAINX HaJ
MHOKECTBAMH; YMEHHE HCIIOJIH30BATh TEOPETHKO- MHOXKECTBEHHBIN ammapar
JUIS. OIIMCAHMs PealbHBIX MPOLECCOB U ABJICHUM NpPH PEIICHUU 331a4, B TOM
qHCIIe U3 IPYTHX YU9EOHBIX MPEIMETOB;

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

OecropsiIouUHO0 W HEYBEpEHHO
u3JlaraeT MaTepHail.




-yMETh ONEpUPOBaTh NOHATHAMU: Tpad, CBA3HBIHN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OMHCHIBATH Ipadbl Pa3sIMIHBIMHU CIIOCOOAMU;
WCTIONB30BaTh rpadbl P PELICHUH 3a1a4;

-yMeTh CBOOOJTHO OMEPUPOBATh MOHATHAMU: COYETAaHHE, IEPECTaHOBKA, YHCIIO
COYETAHWH, YHCIIO IIEPEeCTaHOBOK; OMHOM HEBIOTOHA; yMeHHWe TpPUMEHSTH
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, JICHCTBUTENBHBIX YHCEN; yMEHHE
WCTIONB30BaTh NPU3HAKU MACTMMOCTH, HAMMEHBIIWN OOIIMH JeNuTeNnb |
HauMeHblee oOmiee KpaTHOE, airoputM EBkimupma mpu pelieHuH 3a1ad;
3HAKOMCTBO C Pa3JIMYHBIMHA ITO3UIHOHHBIMU CHCTEMaMH CUUCIICHUS;

-yMeTh CBOOOIHO ONEPHPOBATH MOHATHSIMU: CTEIECHb C LEJIBIM MOKAa3aTeleM,
KOpEHb HATypaJbHOM CTENEHH, CTENEeHb C palMOHAIBHBIM IIOKa3aTelieM,
CTEIEHB C JCHCTBUTEIBHBIM (BEIIECTBEHHBIM) ITOKa3aTeJIeM, JIoTapudM JHCIIa,
CHHYC, KOCHHYC U TaHT€HC TIPOU3BOJIEHOTO YHCIA;

-yMeTh OTIepPUPOBAThH HOHSTHAMHU: TOXIECTBO, TOX/IECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHHH W
HEpaBEHCTB, PAaBHOCHIBHOCTh  yPAaBHCHMH, HEPAaBEHCTB U  CHCTEM,
palroHaJbHEIE, WppanroHaNbHBIE, MoKa3aTeNbHbIC, CTETICHHEIE,
JorapupMHUYecKue, TPUTOHOMETPUYECKUE ypaBHEHHWS, HEpaBEeHCTBA W
CHCTEMBI; YMEHHE PEIIaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO
pa3NUYHBIX TIPHEMOB; pelIaTh 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
¢byHKUIMS, KOMIO3uIMA (QYHKUWH, JuHEHHAs QYHKOUS, KBajpaTHYHAsS
GyHKIHS, cTeTleHHass QYHKIMS C LEJBIM IOKa3aTeleM, TPUTOHOMETPHYECKUE
¢dyHKIMHU, oOpaTHBIE TpPUTOHOMETpHUECKHe (YHKIMM, TIOKazaTelbHas W
norapu@mudeckas GyHKIWUH; YMEHUE CTPOUTH rpaduku GYHKIUH, BBIMTOIHAITH
npeoOpazoBaHus rpadpukoB HyHKITHIH;,

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

-BBIpaKaTh POPMYIIaMH 3aBUCUMOCTH MEX/Y BeJIHIHHAMU;

-yMEHHE CBOOOJHO ONEpUPOBATh MOHSATHAMHU: YETHOCTh  (DYHKIUH,
MEPUOJIMYHOCTh  (YHKIMH, OTPaHUYEHHOCTh (YHKIHH, MOHOTOHHOCTb
GyHKIHMM, SKCTpeMyM (YHKIWHM, HanOoJbIlee W HaWMEHbIIee 3HAYCHUS
(GYHKIIMU HA TPOMEXKYTKE; YMEHUE POBOIUTD MCCIIEA0BaHUE (DYHKIIHY;
-yMEHHE WCIONB30BaTh CBOWCTBA H TpadUKu QYHKIOUA Ui pElIeHUs
ypaBHEHHMH, HEpaBeHCTB M 33jJa4 C [apaMeTpaMu; H300paxaTh Ha
KOODP/IMHATHOM TJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHNH, HEPABEHCTB U MX
cHUCTEM;

-yMeTh  CBOOOJHO  OINEPUPOBATh  IMOHATHSAMH:  IOCJIEOBATEIHLHOCTD,
apudmeTndeckas IMporpeccusi, TeoMeTpHyecKas Mporpeccus, OECKOHEYHO
yOBIBaOIIas FreoMeTprUuecKas pOrpeccus;

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

-yMETh ONEpPUPOBAaTh HOHSATHAMHU: HENPEPHIBHOCTH (YHKLUUH, ACHUMIITOTHI
rpaduka QyHKIHH, IEpBast U BTOpasi MPOU3BOIHAS (PYHKIMH, FT€OMETPUICCKUI
n  (QU3MYECKUI CMBICI TPOM3BOAHOH, mepBOOOpa3Has, OINpelesIeHHbIN
WHTETpal; yMEHHE HaxXOOUTh AacHUMOTOTHl Trpaduka QYHKIUH; yMEHHE
BBIYUCIISITh TIPOU3BOJIHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIIO3UITUH
(GYHKIWH, HAXOIUTH ypaBHEHUE KacaTelbHOU K rpaduKy GyHKIIUH,

-yMEHUE HCIONb30BaTh NPOM3BOAHYIO JISi HCCIEAOBaHMS (GYyHKUMHA, IS
HAXOXKCHUS] HAMITYUIIIETO PEUICHUs] B TIPUKIAHBIX, B TOM YHCJE COIHAIbHO-




SKOHOMHYECKHX W (PU3MYECKHX 3ajadyax, Uil ONpPEAeTICHUS CKOPOCTH H
YCKOPEHHMSI; HaXOAUTH IUIOMATN M 00BbEeMBbl (HUTYp C HMOMOINBIO MHTETpala;
MNPUBOIUTH MPHUMEPHl MAaTEeMaTHYECKOTO MOJACIMPOBAHHS C IMOMOIIBIO
TG hepeHIMATBHBIX YPaBHCHHIA;

-yMeTh OIEPUPOBATH TOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSDKCHHBIC
KOMIUIEKCHbIE YHCIIa, MOAYJIb WM apryMEHT KOMIUICKCHOTO 4Hhcia, (opma
3allUCH KOMIUIEKCHBIX 4YHcesl (TeOMEeTpUYecKasi, TPUTOHOMETpUYECKass H
anreOpanveckas); yMeTb MPOM3BOAUTH apU(PMETHUECKHue ICHCTBUS C
KOMIUIEKCHBIMHA ~ YHCIIaM{;  HPUBOAWTH  TNPUMEPHl  HCIIOIb30BAHUS
KOMILJICKCHBIX YHCElT;

-yMeTh CBOOOJHO OIEpUPOBaTh MOHATHIMH: CpelHee apupMeTHIecKoe,
MeInuaHa, HawOoNbIIee W HaWMEHbIIee 3HA4YeHHs, pa3Max, IHCIEepCHs,
CTAaHIApTHOE OTKJIOHEHHWE [UIS OIMCAHUS YHCJIOBBIX [aHHBIX; YMEHHE
HCCIIEIOBaTh CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCJIE C MPUMEHEHHUEM
rpagUIecKNX METOMOB M 3JIEKTPOHHBIX CPEICTB; IpagHuIecKd HCCIEAOBATh
COBMECTHBIE HAOIIOJCHUS C TIOMOIIBIO AWArpaMM PACCEUBAHUS M JIMHEHHOM
perpeccuu;

-yMeTh HaXOIUTh BEPOSTHOCTU COOBITHH C HCIIONb30BaHUEM TpadUUeCKUX
METOJIOB; MPUMEHSTH JUIS PEIICHHUS 3a1a4 GOPMYIIbI CIIOKEHHS U YMHOKCHUS
BEpOSITHOCTEH, (OpMYyNly TIONHOW BepoATHOCTH, Qopmyny beprymm,
KoMOWHaTopHble (GakTel ¥ (QOPMYIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHIf; yYMEHHE ONEepHpPOBATH TOHATHAMHU: CilydaiiHas BEJMYHHA,
pacmpenesieHie BEpOSTHOCTEH, MaTeMaTH4ecKoe OXUAAHHWE, IUCIepCHS U
CTaHAApPTHOE OTKIJIOHCHHE CIyYaliHOW BENMYMHBI, PYHKIMH pacTpeeiIeHUs 1
IUIOTHOCTH PaBHOMEPHOTO, MTOKA3aTEJIHHOTO M HOPMAIBHOTO PacHpeeNiCHNH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENCNCHUH IS pPEeIICHUS]
3aja4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OONBIIMX 4YHCET, METOJBI
BBIOOPOYHBIX HCCIICIOBAaHWH; yYMEHUE NPUBOJIUTH TMPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHCET B IPHUPOIHBIX U OOIIECTBEHHBIX SBICHHSX;

- yMeThb CBOOOJHO OINEpUPOBATh MOHITHUSAMH: TOYKA, HpsMas, TUIOCKOCTb,
HPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUHI yroJl, IBYIPAaHHbIN yroJl, TpEXTPaHHbIA
yroji, TNepeceKarolIrecsi, NapajulelibHble W CKPEIIMBAIOIINECS MpsSMBIC,
MapauIeNIbHOCTh U TIEPICHIUKYIIIPHOCTD MPSIMBIX M IUIOCKOCTEH, YroJI MEKIY
NPSIMBIMH, YTOJ MEXIy HPSMOW M TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH;
YMEHHE HCIIOJIb30BATh MPH PEIICHUH 3a/a4 M3Y4eHHbIE (aKThl U TEOPEMBI
TUIAHUMETPHH; YMEHHE OIICHUBATH Pa3Mepbl 00BbEKTOB 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 M HWIMHIpPA, NapajulelibHble OCH WM OCHOBAHHMIO, CEUCHHE MIapa,
TUIOCKOCTb, Kacaromasics cepsl, MHIHHIPA, KOHYCa;

--YyMEHHE CTPOHTH CEYEHHE MHOTOTpaHHHKA, HM300pakaTh MHOTOTPAaHHUKH,
(GUrypbl U MOBEPXHOCTH BpAIIEHHs, X CEYCHHUS, B TOM YHCJIE C ITOMOUIBIO
AJIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTH CBOWCTBA TEOMETPHUUECKUX UTYD,
CaMOCTOSITEIbHO  (pOpMYIHpOBaTh  ONpEAeNeHUsT  M3y4aeMblXx  uryp,
BBIJIBUTAaTh THIIOTE3bl O CBOMCTBaxX W IpPHU3HAKAX T'€OMETPUYECKUX (Uryp,
00OCHOBBIBAThH WU ONIPOBEPraTh UX;

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

yMETh CBOOOJHO OMNEpUPOBATh MOHATHSAMM: IUIOWAAb (UIYpPHL, 00BEM
(Gurypsl, BelIM4YMHA yIiIa, PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE
MEXIy HpAMBIMH, PACCTOSHME MEXAY IUIOCKOCTSMH, IUIomans chepsl,
IUIOINAAb TIOBEPXHOCTH MUPAMUJIBL, IPU3MBI, KOHYCa, HUIMHIPA, 00beM KyOa,
MPSIMOYTOJILHOTO MapajuieNienuie/ia, MUPaMUJIbl, TIPU3MBI, IHITHHIIPa, KOHYCa,
napa; yMeHue HaXOJIUTh OTHOIIIEHHE 00bEMOB TIOJI00HBIX QUTYD;

-yMeTh CBOOOJHO ONEpPUPOBaTh MOHSATHAMH: MABIKEHHE, NapaulelbHBINA
MEpPEeHOC, CUMMETPUsT Ha IJIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
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npeoOpazoBaHue Mog00HsI, TOJOOHbBIE (PUTYPBI; YMEHNE PACIIO3HABATh PaBHbIC
U 1oJ00HBIe (QUTYpHl, B TOM HYHCJIE B HPUPOJE, MCKYCCTBE, apXHTEKTYpE;
yMEHHE UCIOJb30BaTh  IE€OMETPUUECKUE OTHOILIEHUS, HaXO/AUTh
reOMEeTPUYECKHE BEIWYHMHBI (IJMHA, YToj, Momaib, 00beM) HpH PEHICHUH
3aja4 U3 Apyrux y4eOHbIX IPEIMETOB U U3 PeabHOM KU3HU;

-yMeTb CBOOOZHO ONEPUPOBAaTH MOHATHAMHU: TPSAMOYTOJbHAas CHCTEMa
KOOpJMHAT, BEKTOp, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO, Pa3IoKeHHe BEKTOpa Mo 6asucy,
CKIAPHOE NPOM3BEICHHE, BEKTOPHOE MPOM3BEICHHE, Yol  MEXIY
BEKTOPAMH; YMEHHUE MCIIOIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOA AJA
peleHHs TeOMETPUIECKUX 3a7ad 1 3a7ad IPyTruxX yuyeOHBIX IPEIMETOB;

-yMETh MOJEIMPOBaTh peaJbHbIC CHUTyallMd Ha S3bIKE MAaTEeMaTHKH;
COCTABIIATh BBIPAXKECHNUS, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI II0 yCIOBUIO
3aJlauM, HUCCIEA0BaTh IMOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM ammnapara
ayreOpsl, HHTEPIPETUPOBATH IOy YEHHBIN pe3ynbTart; CTPOUTH
MaTEeMaTHYECKHE MOJEIHU C MOMOIIbI T€OMETPUUECKUX MOHATHH M BEJIUYUH,
peumaTtb CBsI3aHHBIC C HHUMHN IMPAKTHUYCCKHUEC 3aJa4u, COCTaBJIATh
BEPOSITHOCTHYIO MOJEIb W HHTEPHPETUPOBATh IIOIYYEHHBIA pE3YJIbTaT;
pelmaTh NpUKIagHble 3afadd CPEACTBAMH MaTEMaTHYEeCKOTO aHajln3a, B TOM
YHCJIE COLUATIBHO- SKOHOMUYECKOT0 U (PU3UYECKOT0 XapaKTepa;

-yMEHHE BbIOUPATh MOIAXOMSALINN METOJ Ui PEUICHUS 3aJadyd; MOHUMaHUe
3HAYMMOCTM MAaT€MaTHMKH B M3YYCHUH NPUPOAHBIX M OOIIECTBEHHBIX
NPOLIECCOB W SIBJICHUH; YMEHHE pAcHO3HaBaTh IPOSBICHUE 3aKOHOB
MAaTe€MaTUKU B HCKYCCTBC€, YMCHUC MNPUBOJUTL IMPUMCPLBI MAaTCMAaTHYCCKHUX
OTKPBITUN POCCUHCKON U MUPOBOM MaTEMaTUUYECKOU HAYKU

-yMETh OINEPUPOBaTh MOHATUSMH: palMOHaJbHAs (YHKLUS, MOKa3zaTeJIbHAas
¢dyHKLUS, CTEeTeHHas ¢byHKLUS, norapugMudeckas ¢$yHKLWS,
TPUTOHOMETpUYecKue (YHKIUH, OOpaTHble (QYHKIWH, yMEHHE CTPOUTH
rpa@uKkr W3yYEeHHBIX (YHKIWN, WCIIONB30BaTh TPaQUKH TMPH H3YICHHUU
MPOLIECCOB M 3aBUCHUMOCTEH, NpPU pEIIeHUHM 33434 U3 JPYyrux Yy4eOHBIX
MPEeIMETOB | 33]a4 U3 PEeabHOW KU3HH; BEIPAXKaTh POPMYyJIaMH 3aBHCUMOCTH
MEX[y BEJINUNHAMU;

-yMeTh OIepUPOBaTh HOHATHAMU: TOXAECTBO, TOXAECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHWH W
HEpaBEHCTB, PpaBHOCHIBHOCTH ypaBHEHWH, HEPaBEHCTB M  CHCTEM,
pannoHaJbHbIE, UppannOHANbHEIE, MOKa3aTeNbHBIE, CTEIICHHBIE,
jnorapupMHUIEcKue, TPUTOHOMETPUYECKHE ypPaBHEHHUS, HEPAaBEHCTBA M
CHCTEMBI; YMETh pelllaTh YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO
pPa3NMYHbIX TPUEMOB; pellaTh YPAaBHEHMS, HEPABEHCTBA W CHCTEMBI C
napamMeTpoM; NPUMEHATh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMbI JJIS1 PEIICHUS
MaTeMaTHUYECKHX 3a7ad M 3a/la4 M3 Pa3IM4YHbIX 00NacTeil HAyKW M peabHOM
KU3HH;

-yMeTb CBOOOJHO ONEPUPOBaTh NOHATHAMU: IBIKCHHE, NapauleiIbHbINA
MEpPEeHOC, CUMMETpUsT Ha IUJIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeobpazoBaHue Moo0Msl, MOJO00HBIE (PUTYPHI; YMETh PAcIiO3HABATH PaBHBIC
U 1momoOHbIe (GUrypBl, B TOM 4YHCIIE€ B TPHUPOJE, UCKYCCTBE, apXHTEKTYpE;
YMETh WCIOJIBb30BaTh reOMETPHUYECKHUE OTHOIICHHS, HaXOJIUTb
reOMEeTpUYECKHE BENWYHMHBI (IJIMHA, YTOJI, TUIOMIaah, O0BEM) MPH pEIIeHUH
3aJa4 U3 Ipyrux y4eOHBIX NPEAMETOB U U3 PeabHOM KU3HU

-yMETb  ONEPUPOBATh TMOHATHAMH: palMOHAIbHBIE, HpPPAlMOHAIBHBIE,
MoKa3aTelbHble, CTENCHHBbIE, JIOrapu(PMUYEecCKue, TPUTOHOMETPUYECKHUE
YpaBHEHUS 1 HEPABEHCTBA, X CUCTEMBI,

-yMETb OINEpPUPOBATh MOHATHUSAMH: MHOIOIPAaHHHUK, C€YEHHE MHOTOTPAHHUKA,
Ky0, mapajuienenumnes1, npusMa, nupamua, Gurypa u moBepxXHOCTh BpalleHUs,
MWIMHIP, KOHYyC, map, cdepa, cedeHHs QUTYpbl BpalleHUs, IUIOCKOCTb,
Kacatomasicsi cepsl, HWIMHIPA, KOHYCa, IO b NOBEPXHOCTH MHUPAMUIBI,
MPU3MBl, KOHYCca, HWIMHApPA, IIoaas chepbl, 00beM Kyba, IpsIMOYTOJILHOTO
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napajuiefienuie/a, TUPaMUIbl, MTPU3MbI, NWINHIPA, KOHYycCa, Iapa; yMCHUE
n300pakaTb MHOTOTPAHHHUKH ¥ TIOBEPXHOCTH BpAIIEHUS, X CEYCHUS 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 MIPOU3BEICHHE,
yroJl MeXJly BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEIEHUE BEKTOpAa HA YHCIIO;
HaXOIWTh C TIOMOIIBI0 M3YYEHHBIX (POPMYN KOOPIWHATHI CEPEeIUHBI OTpE3Ka,
paccTOSHUE MEXAY ABYMS TOUKaMHU

-yMETh OIEpUPOBATh MOHATHIMHU: CIyYAHHBIM OMBIT U CIy4yaiHOE COOBITHE,
BEPOSITHOCTD CIIy4allHOTO COOBITHS

-yMETh BBIYHMCIIATH BEPOSTHOCTH C HCIOJIBb30BAaHHEM IPa(UUECKHX METOIOB;
OpUMEHSTH  (OPMYNBI  CIOKEHUS W yMHOXKEHHS  BEPOSTHOCTEH,
KoMOWHaTOpHBIE (PaKThl U POPMYIIBI IPH PEIICHUH 33/1aY;

-OLICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4ailHBIMH
BEIMYMHAMH, YMEHHE MPUBOIUTH NPUMEPHI MPOSBICHHUA 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMeTh CBOOOTHO ONEPHPOBATH MOHATHUSMH: CTEHCHb C LIEJNbIM IOKa3aTeIeM,
KOPEHb HAaTypaJbHOM CTEleHH, CTENEHb C PpalMOHAJIbHBIM IIOKa3aTeleM,
CTeTIeHb C JCWCTBUTENBHBIM (BEIIECTBEHHBIM) MTOKa3aTeNIeM, JIorapiudm ducia,
CHHYC, KOCUHYC ¥ TAHTC€HC IPOU3BOJIBHOTO YHCIIA;

-yMeTh CBOOOIHO OMNEPHUPOBaTh MOHATHUAMHU: Tpaduk QyHKIHUH, oOpaTHas
¢byHKIMS, KOMIO3uIMA (QYHKUWH, JuHEHHAs QYHKOUS, KBajpaTH4YHAsS
¢dyHKIMS, cTeneHHass GYHKIUS C LENBIM IOKa3aTeleM, TPUTOHOMETPHUYECKHE
¢yHKIIMHA, OOpaTHBIE TPUTOHOMETpPUYECKHe (YHKIMHU, TOKa3aTembHas U
norapugmudeckas (yHKINUU; YMETh CTPOUTH TrpaduKu (PYHKIUHA, BHITIOIHATH
npeoOpa3oBaHus TpapuKOB QYHKIIHIA;

-yMeThb HCIONB30BaTh TIpaduku GYHKUME Ui U3YdYEHUS MPOLECCOB H
3aBUCHUMOCTEH TpH PEIICHHH 33a/Jad W3 APYrHMX Y4YeOHBIX HPEAMETOB U W3
peanbHOM KU3HK; BRIpaKaTh (HOPMYIIaMHu 3aBUCUMOCTH MEX]y BEIMUNHAMH;
-cBOOOIHO OIEpUpPOBaTh MOHITUSMH: YE€THOCTb (YHKLUWH, NEPHUOAUIHOCTH
(YHKLIMH, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (DYHKIIMH, DKCTPEMYM
(GyHKIMHM, HAUOOJIbIIee W HAaUMEHbBIIIECS 3HAUCHUS (DYHKI[MM Ha MPOMEKYTKE;
YMETh MPOBOJIUTH UCCIICOBAHNE QYHKIIH;

-yMETh HCIIOJIb30BaTh CBOWCTBA M rpaduku GYHKOMH [UId  peleHus
YpaBHEHHH, HEPaBEHCTB M 33Jad C IapaMmeTpamH; H300paxkaTb Ha
KOOPAMHATHOH INIOCKOCTH MHOKECTBA PEIIEHU ypaBHEHUM, HEPABEHCTB U UX
CHCTEM

-yMETh ONEpPUPOBaTh MOHATHAMHU: CpelHee apuPMeTHUecKoe, MeauaHa,
HauOoNblllee M HAaUMEHbIee 3HAueHHs, pa3Mmax, IWCIEpCHs, CTaHIAapTHOE
OTKJIOHEHHE YHWCIIOBOrO Habopa; YMEHHE H3BJICKaTh, WHTEPIPETUPOBATH
nHGOpPMaLIMIO, MPEACTABICHHYI0 B Ta0MulaX, Ha AWarpammax, rpadukax,
OTPaXKaIOIyI0 CBOWCTBA pEaJbHBIX IPOLECCOB M SBIECHUH; MPEICTABIATH
WH(OPMAITUIO C TIOMOIIBIO TAOJIHII U IHATPaAMM;

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

-yMETh OIEPHPOBATH MOHATHAMH: TOYKA, MPsAMasi, IUIOCKOCTh, IPOCTPAHCTBO,
JOBYTPAaHHBIM  yroJl, CKpEUIMBAIOIIMECS TpsAMble, NapauieIbHOCTh U
MEPIEHNKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MeXAy HpPSMBIMH, yroi
MEXIy TPSIMON W IJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMH, PAcCTOSHHE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSHHE MEXAy TNPSMBIMH, DPACCTOSTHHE MEXIY
IJIOCKOCTSIMU;

-yMETh HCIIONb30BaTh NMPH PELICHWW 3a/a4 H3y4YeHHbIE (aKThl U TEOPEMBI
TUIAHUMETPHHU; YMEHHE OIIEHHBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUPA

-YMETb OICPpHUPOBATh IMOHATUAMU: TIIPAMOYTOJIbHAad CHUCTEMA KOOpAWHAT,
KOOPAWHATEI TOYKHU, BEKTOP, KOOPAWHATHI BCKTOPA, CKAJIAPHOC NMPOU3BCACHUC,
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YTOJI MEXAy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BENECHUE BEKTOpA HA YHCIIO;
HaXOIWUTh C TIOMOIIBIO0 M3YYEHHBIX (POPMYNI KOOPIWHATHI CEPEeIUHBI OTpE3Ka,
paccTosHUE MEXY IByMs TOUKaMH;

-yMeTh BBIOMpaTh MOIXOJSAINNANA HM3YYCHHBIH METOJ JUIsl PEIICHUS 3aJlayuH,
pacmo3HaBaTh MaremMaThdeckne (aKThl W MaTeMaTH4YecKhe MOJIeNd B
MIPUPOTHBIX M OOIIECTBEHHBIX SIBJICHHUAX, B NCKYCCTBE;

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

- YMETh ONEPUPOBAThH MOHITHAMHU: CITydallHBIA ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTb CIYYalHOTO COOBITHS; YMETh BBIUUCIISATH BEPOSTHOCTH C
WCTIONB30BaHHEM Ipa)UuecKUX METOJOB; MPUMEHSTH (OPMYINbI CIOKEHHS H
YMHOXEHHSI BEpPOSTHOCTEH, KOMOHWHAaTOpHBIE (akTel W GOPMYIBl MpH
pEIIeHnH 3a7aq; OIEHIBATh BEPOSITHOCTH PEANBbHBIX COOBITHIA; 3HAKOMCTBO CO
CIy4ailHBIMHM BETUYMHAMH; YMEHUE MPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA
OOJBIINX YHCEI B MPUPOJHBIX U OOIIECTBEHHBIX SIBIICHHSIX

-yMeTh ONEPHUPOBATh MOHATUSAMHU: (GYHKIHSA, HENpepblBHAS  (QYHKIHNS,
MPOM3BOJHASA, MEPBOOOpa3Hasi, OIpEeNICHHbIH HHTErpal; yMETh HaXOIUTh
MPOM3BOJIHEBIE JIEMEHTAPHBIX (YHKIHIA, UCTIONB3YsI CIPaBOYHBIE MaTEPUAIIBI;
UCCIIE0BaTh B MPOCTEHIINX CIydasX (QYHKIMA HA MOHOTOHHOCTb, HAXOJHTh
HauOONBIINE ¥ HAWUMEHBIINE 3HA4YeHUs (QYHKOUN; CTPOUTHh Tpaduku
MHOTOWICHOB C HCIOJb30BAHUEM amnapara MaTeMaTHYeCKOr'o aHallu3a;
NPUMEHSTH POU3BOIHYIO IPU PELICHUH 337124 Ha IBI)KEHHE;

-pemraTh MpakTHKO-OPUEHTHPOBAHHBIC 3a/1a4 HAa HANOOJIBIINE 1 HANMEHBIINE
3HAYCHUS, Ha HAXO0XKICHUE IIyTH, CKOPOCTU U YCKOPEHUS;

-YMCTb ONCPUPOBATH IMOHATUAMU: IABHUKXCHHUE B IIPOCTPAHCTBE, HO):[O6HLIC
(GUryphl B IPOCTPAHCTBE; UCIOIH30BATh OTHOLICHHUE TUIONIAJIeH TIOBEPXHOCTEH
1 00beMOB TIOJIOOHBIX (PUTYp MPU pELICHUH 3a]ay;

-yMETh BBIYHCIATH TEOMETPUUYECKHE BEIMYMHBI (JJIMHA, YTroJ, IJIOLab,
00BEM, TUIOMIAIF TOBEPXHOCTH ), UCIIONB3YS H3YUeHHBIE OPMYITBI M METOTBI
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I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUIA

Konanl
Coaepixanue Kypca ®opma KOHTPOJISA pe3yJIbTaToB
OCBOCHUS
Texkyuuii KOHTPOJIb
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHO IIKOJIBI
Tema 1.1 Lenp m 3amaum MaTeMaTHUKU NpPU | YCTHBI  OTBET; pELICHUE
OCBOCHMM  CHEIUalIbHOCTH. YHcoa M | CUTyallMOHHBIX 33]a4
BBIUMCIICHUSI
Tema 1.2 IIpoueHTHbIE  BBIYUCIIECHMS. | PEIICHUE MPAKTUYECKUX OK 01, OK 02,
YpaBHEHMS U HEPABEHCTBA 3a/1a4 OK 03, OK 04,
Tema 1.3. IIpolieHTHBIE BBIYMCICHUS B | BBIITOJHCHUE 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; peuIeHue

crepeoMeTrpun. PacrnonokeHue mnpsSMbIX U
IJIOCKOCTEHN

IMPAKTUYCCKUX 3a1a4d

Tema 2.2. [lapamienbHOCTh NPSIMBIX, IPSIMOKH
7 TNIOCKOCTH, TIITIOCKOCTEH

MaTeMaTHYECKUH JUKTAHT;
pelieHue MPaKTUYECKUX
3ajaHUuN

Tema 2.3. IlepneHIUKYISPHOCTb NPSMBIX,
pSMOM U TIIOCKOCTH, TNIOCKOCTEH

PEIICHUC TPAKTUICCKUX
3aga4d

Tema 2.4. IlepneHauKkynsip W HaKJIOHHas.

PEIICHUC TPAKTUICCKUX

OK 01, OK 03,

TeopeMa 0 Tpex nepneHauKyIsIpax 3a/1a4 OK 04. OK 07
Tema 2.5. IlpsMble ¥ IUIOCKOCTH B | pEIIEHUE MIPAaKTUYECKUX ’
IIPAaKTHYECKUX 3a/1a9ax 3a1a4
Tema 2.6. KoopauHaTsl M BEKTOpbl B | BBIIIOJHEHUE TECTOBBIX
MPOCTPAHCTBE 3aJaHu
Tema 2.7 Pemenue 3amay. Ilpsmble U | KOHTpoJIb Tpu paboTe B
IJIOCKOCTH, KOOPAMHATBI M BEKTOPHI B | Mapax; peuieHue
IIPOCTPAHCTBE IIPAKTUYECKUX 3ajad4;

BBIITOJIHEHUE TECTOBBIX

3a1aHUI

Paspnen 3. OcHoBbl TpUTrOHOMeTpHHU. TpUroHoMeTpuyeckue PyHKINH

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

3aJaHui OK 1,0K 2,
Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE | YCTHBIM OTBET; PEIICHUE OK 3, OK 4,
TOXIECTBA IIPAaKTUYECKUX 3a1a4 OK 5

Tema 3.3 Tpuronomerpuueckue QyHKINH,
UX CBOMCTBA U rpauku

PEIICHUEC TPAKTUYCCKUX
3aga4

Tema 3.4 OOpaTHblE TPUTOHOMETPHUUYECKHE
byHKIIMN

YCTHBIA OTBET; PEIICHUE
MIPAaKTUYECKUX 3a1a4

Tewma 3.5 TpuroHomeTprudeckue ypaBHEHUS U
HEPABEHCTBA

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

pelieHue MPAKTUYECKUX
3aJaHUM; BBITIOJIHCHHUE
TECTOBBIX 3aJaHUH

Pa3nes 4. Ctenenn u kopuu. CteneHHasi, nokasarejibHasi M Jiorapugmuyeckasi pyHkuuu

Tema 4.1 CrenenHast pyHKIUs, €€ CBOMCTBA.
ITpeoOpa3oBaHne BBIpaXKEHUM C KOPHSMHU n-
01 CTeneHn

YCTHBIN OTBET; pPelIeHUE
MPaKTUYECKUX 3a/1a4

Tema 4.2 CaoiicTBa CTEIICHU C | YCTHBIN OTBET; PELIEHUE
panuMoHaIbHBIM u JEUCTBUTEIIBHBIM | MPAKTHYECKUX 3a/a4
MOKa3aTeJIsIMU

Tema 4.3 Pemenue uppanuMoHaJIbHBIX | PELHICHUE MPAKTUYECKUX
ypaBHEHUI 3aaHu

Tema 4.4 [IlokazarenpHas GQyHKOUA, €€

PEIICHUE TPAKTHYCCKUX

cBoictBa. [lokazarenbHble ypaBHEHHS U | 3aJaHUI OK 01, OK 02,
HEpPaBEHCTBA OK 03, OK 05,
Tema 4.5 Jlorapupm umcna. CBoiicTBa | pemeHHE TPAKTUIECKUX OK 07
JorapugpmoB 3aJlaHui
Tema 4.6 Jlorapupmuueckas (QyHKIUS, €€ | peIICHHE MPAKTUIECKUX
cBoiicTBa. Jlorapupmuueckue ypaBHEHUs, | 3alaHUI
HEPABEHCTBA
Tema 4.7 Jlorapugmsl B IpUPOJIE U TEXHUKE | PELICHHE NPAKTUYECKUX
3a1aHUI
Tema 4.8 Pemenue 3agau. CreneHHas, | pelieHue MIPaKTUYECKUX
HOKa3arenbHast u JorapupmMuuecKas | 3aJaHui; BBITIOJIHEHHE
GyHKIIUN TECTOBBIX 3a/IaHUM
Paspnean S. [IpousBoaHas u nepBoodpasHas pyHKIumn
Tema 5.1 Ilonstue npousBogHoi. @OpMysbl | MATEMAaTUYECKUM JTUKTAHT;
u npaswia auddepeHnnpoBaHus peleHue IPAKTHYECKHUX
3a1aHUI
Tema 5.2 [TloHATHEe O HENPEPHIBHOCTHU | PEIIEHUE MPAKTHUECKUX
byakuun. Metoa HHTEpBaAJIOB 3aJaHui
Tema 5.3 T'eomerpuyeckuili M (U3NYECKUN | pellIEeHHE TPAKTUYECKUX
CMBICJT TPOU3BOTHOM 3aJaHu
Tema 5.4 MoHOTOHHOCTh (DYHKIMH. TOUKM | peleHHe NPaKTUYECKUX
JKCTpEMyMa 3aJaHui
Tema 5.5 MHccnenoBanue (QyHKIME U | peleHHE TPaKTUYECKUX
NOCTPOEHUE TpauKOB 3aJlaHui OK 01, OK 03,
Tema 5.6 HauOonpiiee ¥ HaMMEHbLIEE | pelICHHE NPAKTUYECKUX OK 04, OK 06,
3HaYeHUS] PYHKINH 3a1aHUI OK 07

Tema 5.7 HaxoxneHne OITHUMaJIbHOIO
pe3yjibTata ¢ MOMOIINBI0 TPOU3BOJHON B
MIPAKTUYECKUX 3a7a4ax

peLIeHNE IPAKTUYECKUX
3aJaHuN

Tema 5.8 IlepBooOpa3zHas  (QPyHKIMH. | pelICeHHE TPAKTUYECKUX
[TpaBuiia Hax 0k /1eHUs IEPBOOOPa3HBIX 3a1aHUI
Tema 5.9 Ilnomanes  KpUBOJMHENHOMN | pellIEHUE MPAKTHUECKUX

tpaneuuu. @opmyna Herotona — Jleitbuuia

3aJaHuN

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

pelieHue MPAKTUYECKUX
3aJIaHMI; BBITIOJTHEHIE
TECTOBBIX 3aJaHUN

Pa3znen 6. MHOrOrpaHHHMKHM M TeJIa BpalleHHUs
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Tema 6.1 Ilpusma, mapamirenenunen, Kyo,
nupamMujia 1 ux CCYCHUA

MaTeMaTUYeCKHil JUKTaHT;
penieHue MPAKTUYECKUX
3aJaHUuN

Tema 6.2 IlpaBuibHBIE MHOTOIDAaHHUKHU B
KHU3HU

pelieHue TpaKTUYECKUX
3aJaHUN

Tema 6.3
ceyeHus

[unuuap, koHyc, wmWap HU HX

pelieHue TPaKTUYECKUX
3aJaHUuN

Tema 6.4 O0beMBI U IO TOBEPXHOCTEN
TeI

COCTaBJICHUC KPOCCBOPAOB,
PEIICHUE 3a1a4

Tema 6.5 Ilpumepsl cuMMeTpUil B | peleHue MIPAKTUYECKUX
npodeccun 3aJaHui
Tema 6.6 Pemenue 3agau. MHOrOrpaHHUKY U | pelLIEHUE MIPaKTUYECKHUX
TeJla BpallleHus 3aJaHuH

OK 01, OK 04,
OK 06, OK 07

Pa3znes 7. JjieMeHTHI TEOPUHN BEPOATHOCTEN M MATEMATHY€CKOM CTATUCTUKH

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

YCTHBI  OTBET;

3aaa4

PELIICHUC

Tema 7.2 BepositHOCTB B | COCTaBJIEHUE KPOCCBOPOB;

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

Tema 7.3 JluckpeTHast ciiyyaiiHasi BEJIUYMHA, | PEILICHUE MPAKTUYECKUX OI’< 05 ’

3aKOH €€ pacupeleIeHUs 3aJlaHui

Tema 7.4  3agaun  MaTeMaTHYECKOM | pellleHHE MPaKTUYECKUX

CTaTHCTHKH. 3aJlaHui

Tema 7.5 DnemMeHTBI TEOpUN BEPOSITHOCTEN U | pellieHue MIPAKTHYECKUX

MaTEMaTHYECKON CTaTUCTUKU 3aJlaHui

IIpoMe:KyTOYHBIN KOHTPOIb

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

OK7
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IV. METOAUYECKHE MATEPHUAJIBI 1151 OHEHKHW 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 1pAMOM TapasuIesIeNuese CTOPOHB OCHOBaHHS 3 M 6 obpasyor yrom 30°. Bokoas
noBepxHOCTh 24. Halitu ero oobem.

3.Anodema mTpaBUIBHON YETHIPEXYTONBbHOM mNUpamMuabl 4, cropoHa ocHoBanus 6. Haiitu
I0Ia/1b OOKOBOW MOBEPXHOCTH MUPAMUJIBIL.

4.]lnaroHayib OCEBOrO cedeHMs muiauHApa 48 cM 00pasyeT ¢ MIIOCKOCThI0O OCHOBAHUS yroll 30°.
Haiinure pannyc ocHOBaHMS U BHICOTY LIMIUHAPA.

5.00pasyromiass KoHyca paBHa 6, momans ocHoBaHus 97 . Halitu twiomanas OOKOBOH
MOBEPXHOCTH KOHYCA.

6.Haiitu ckanspHoe npousBeneHe BekTopoBa (2; 4; 1),8(3; 5; 7).

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

8.B cOopHuke O6uneroB mo marematuke Bcero 20 OuiIeToB, B 7 U3 HUX BCTPEYAETCS BOMPOC O
npou3BoaHON. Haiiure BEpOSTHOCTH TOTO, YTO B CIy4ailHO BHIOPaHHOM Ha dK3aMeHe Owmiere
HIKOJILHUKY HE BCTPETUTCS BOIIPOC O MPOU3BOTHOM.

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

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

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

[puBenéM NOMOOHBIE WIEHBI M IEPEHECEM 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 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 yacTu ypaBHEHUs B JieBy10. [IpuBeném
MOJ00HEIE: 8x2-24x+4x-12=324-108x+9x>

324-108x+9x*-8x+24x-4x+12=0.
ITomyuum ypaBHEHHE x2-88x+336=0.

D=b?-4ac =(-88)3-4*336=6400
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[TocnenHee ypaBHEHHE SIBJISCTCS CIICACTBHEM HCXOIHOIO YPaBHEHHs. BBIUUCIMM €ro KOpPHHU.
HNmeem x1=4 , x,=84.

BrinosiHuM nipoBepKy.

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

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

Cre0BaTeNnbHO, X,=84 He ABNIAETCSA KOPHEM HAILEr0 YpaBHEHHs. 3alUIIeM OTBET: X1=4
[IPUMEP 2. Peumte ypauenne v 2X+ 1 +vVx—3 = 4.

2
PELIEHUE: Bo3senéM 06e 4acTu ypaBHEHUS B KBaApaT (‘\."r 2x4+ 1 4+/x— 3) =472

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.

IMomyuanm ypasrenne 2y 2X + 11/x — 3=18-3x.

Bosseném obe 4acTH MIOJIyYHBILErOCs ypaBHEHUS B KBaJpar

(2v2x+ Tvx—3)" = (18 — 3x)?

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

Packpoem ckoOku. [lepeHecém Bce craraemble U3 MPaBOi YacTH ypaBHEHHS B JeByl0. [IpuBeném
noxoGHble: 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 SBJISCTCS CIICACTBHEM HCXOIHOTO YPaBHEHHS. BBIUUCIMM €ro KOpPHHU.
Hmeem x1=4 , x,=84.

Brinonaum npoBepky.
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IIpn x1=4 BBIpaXKeHue \.I@ + ﬂ = 4. lmeem BepHOE PaBeHCTBO. 3HAYUT, X1=4 ABJAETCA
KOPHEM HaIlIero YpaBHEHHUS.

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

CrnenoBaTennbHO, X,=84 He SBIIACTCS KOPHEM HAIlero ypaBHEHUs. 3aIIeM OTBET: X1=4
[IPMIMEP 3. 16*~17'4*+16=0
=0

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

I[aHHOG KBaApaTHOC YPaBHCHUE ABJIACTCA IPUBCACHHBIM, I10 TCOPEME Buera IMOJIyYHUM:

{tl + tz == 1?
t, t, =16
t1:1, t2:16

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. Pemuth HEpaBeHCTBO 3 3 .

—2=1log19
Pemrenue: BeinoaaumM mpeodpa3oBaHue MPaBoil YaCTH: 3aMEHUM 3 W HCIOJb3yeM

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 UCTIOJIB3YEM 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 YUCIOBHIMU MHOKECTBAMH U UX 0003HAYEHUSIMHU.
YKAXUTE COOTBETCTBUE JJIAA KAXIOI'O SJIEMEHTA 3AJJAHUA

N MHO0X€ECTBO HATYPAJIbHBIX YHCEIl

Z MHOXKEeCTBO IIEIBIX YUCE
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C MHOXECTBO KOMILICKCHBIX YHCEN

R MHOX€eCTBO JE€HCTBUTENbHBIX YHCET

2. Ilepuoanueckas qpobb — 3T0 OeCKOHEUHas JeCATUYHAs poOb, y KOTOPOM HauumHas C
HEKOTOPOT0 JECATUYHOIO 3HaKa MOBTOPSETCS OJIHA U Ta e LHU(pa UIN HECKOJIBKO HUpp

— nepuos Ipoou.
BBIBEPUTE, COI'JIACHBI Bbl WJIM HET C IPEJJIOXEHHBIM
YTBEPXIEHWUEM
BEpPHO
HEBEPHO
X = 8,
3. PemenueM cucteMbl HEpaBEHCTB { SIBIISICTCS
9-x<0
SANNNNNNNNNNNNA e

9

AR JOITIIIIII V7S N
8 Y

4. B ¢upme «Yucras Boga» CTOMMOCTH (B pyOssx) KOJOALIA M3 KEJI€300€TOHHBIX KOJell
paccuutbiBaercss 1o  Qopmyne C = 6500+4000n, rae N — 4YHCIO  KOJeEL,
YCTaHOBJIEHHBIX B Kosoaue. 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 (uien-kapTa, MpUroHas i 3allUCH paBHA
0,94

0,06
0,6
0,9
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6.

10.

11.

12.

5x+ 1_ Gx— 1
YIpoCcTUTE BBIpAXKEHUE: ——————

2,4

2-5%

24
0,24

4,8

1+1 9
3HaueHue BBIPAXKEHUS 27708

OTBET 3AITHCATDb B BHJ[E HATYPAJIBHOI'O YHCJIA

paBHO

3naueHue BoipaxeHust 1og 1 /17 pasuo
17

0,5
-0,5

2

-2

Tect BbimonHmian 50 yuammuxcs. OTMETKH «UE€ThIpe» WM «IATh» mnonxyduian 60%
TECTUPOBABUINXCS, U3 HUX OTMETKY «IATh» moiyunian 20%. Torma OTMETKY «IsITh»

HOIYYUIIH. .. ... yJauuxcs
30

6
24
20

B 1niBeTHHKE pacTyT TOJIBKO MPHUCHI, pO3bl U JHiNU. VX KomudecTBa OTHOCATCS Kak 3:4:5
COOTBeTCTBEHHO. Bcero B nBerHuke 60 pacreHuil. Torga KoaM4ecTBO po3 B LIBETHUKE
paBHO

OTBET 3AIIHCATH B BUJ[E HATYPAJIBHOI'O YHCJIA

Croumocts mpoe3na B dJeKkTpuuke cocrasiser 150 py6nei.  CryaeHtam
npenocrapisercs ckuaka 40%. bunet Ha ANMEKTPUUKY IS CTY/IEHTa MOCIIE MO0POKAHUS
nmpoesna Ha 10% Oyzner paBeH
OTBET 3AIIHCATDb B BHJ[E HATYPAJIBHOI'O YHCJIA

VYka3arb IIPOMEXYTOK, KOTOpOMY MPUHAJIEKUAT 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. Pacnionoxute B mOpsiiKEe BO3pacTaHus yucia ( OT caMoro MaJIeHbKOTO K CaMOMYy

0O0JIBIIOMY YHUCITY U3 TPEIOKECHHDIX ):
-2
17

2 7
3 7?
4 7°

14. Yxaxwure npsimyto, HE umeronnyro o0nmx Touek ¢ mapadosoi F-X2+3
Y=0

=1
V=4
V=3

1
+—
15. Pents ypaBHEHHUE 101+z18100

OTBET 3AIINCATDH B BUJAE HATYPAJIbHOI'O UMCJIA

Va—/e
16. IIpeoOpa3oBaB BbIpakeHHE —1T 1, [IOJIYIUM
34 —E4
1 1
as + B+
1
i i
A< — Bs
1 1
dz — Bz

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

4
1
0
3

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

OTBET 3AIIMCATDH B BUJAE HATYPAJIbHOI'O UMCJIA

22



x+2
19.Yucno menbIx OTpHULATECIbHBIX peHJeHI/Iﬁ HEpaBCHCTBA (E) < 27 paBHO

OTBET 3AIIMCATDH B BUJE HATYPAJIbBHOT'O YHUCJIA
20.Y 06alOymku 25 vamek: 7C KpacHBIMH IIBETaMH, OCTaJbHbIE C CHHMMH. baOymika

HAJIMBAET Yail B CiiydyaifHO BHIOpaHHYIO YaliKy. BeposTHOCTB TOTO, 4TO 3TO Oy/JeT yaika

C

IBETaMH paBHa.

Omeem 3anucamv 8 ude 0ecAMuUyHOU OpodU, OMOeIUs 3animou, Yeiy 4acmv Om

O0pobOHOlL

21. MuOXecTBO 3Ha4YeHuil GpyHkrmu | (X) =5-4sIn X onpenenser mpoMeKyTOK

[-% 1]
[L 9]
(—o0; +o0)

[4: 5]

22. Ycra”HoBuTre COOTBETCTBHUE

TPUTOHOMETPUYECKUMHU dbopmynamu.

YKAXUTE COOTBETCTBUE JJIA KAXIAOI'O SJIEMEHTA 3AJIAHUA

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

"7

OTBET 3AIINCATDH B BUJIE HATYPAJIbBHOI'O UHNCIJIA
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4.2. OueHOYHbIE CPeICTBA, MPUMeEHsIeMble /JJsl MPOMEXKYTOYHOI aTTecTalliu MO0 UTOram

u3ydenust gucuunanusl O0/1.13 MaTemaTuka.

JuddepeHunpoBaHHBINA 3a4eT MPOBOIUTCS MO 3aBEPUICHUU M3YYEHUS TUCIMIUIMHBI HA
HOCJICTHEM ayTUTOPHOM 3aHSTHH.

[TpomexyTouHast arrectanusi 1O IJUCHUILUIMHE B (opMme 3adera OCYLIECTBISCTCSA 10
pe3ysbTaTaM TEKYIIero KOHTPOJS YCHEeBAEMOCTH MpPU BBIMOJIHEHUH BCEX BHJIOB TEKYILIETO
KOHTPOJISL, TPEYCMOTPEHHBIX paboyell MporpaMMOM JUCIUITITHHBL.

OOyuaronuecsi, HE BBIIOJHMBIINE BUABI paldOT, MPeryCMOTpEHHBIE paboueit
OporpamMMoil  IUCHMIUIMHBL; npomyctuBme Oonee 50%  ayauTOpHBIX 3aHATHH  Oe3
YBOKUTEIbHOW MPUYHHBL, HE JJOITyCKAIOTCS K 3a4ETy.

[TpomerxyTouHasi aTTecTanys TaKUX JIMI TPOBOJUTCSA TOJBKO TOCIE MPOXOXKICHUS UMHU
BCEX BHJIOB TEKYILETO KOHTPOJIS.
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V. IOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

Kpurepun oueHuBanusi mo BuaaM padoor

TeCTHPOBAHUE
(mpoueHT
NPaBUJIbHBIX
O0TBETOB)

nmpo4yue BUAbI p360T no TMCIHMUIIJIMHE

Bricokuii

OT1ianyao

90-100%

OOyuaromuiicss TIIyOOKO M TPOYHO YCBOMII
TEOPETHYECKUH ¥  OCBOMJ  IPAKTUYECKHH
Mmarepuas. Jlaer JOrMYHBIE M TPaMOTHBIC
OTBETHl. JleMOHCTpUpYeT 3HAaHHE HE TOJBKO
OCHOBHOTO, HO ¥ JIONOJHHUTEIHFHOTO
Mmarepuaiia, OBICTPO OpPUEHTHUPYETCS, OTBeYas
Ha JIONMOJIHUTENbHBIE BOMNpOChl.. CBOOOIHO
CIIPABISICTCS. C IOCTABJICHHBIMU  3a/Ia4aMH,
apryMEHTHPOBaHO H BEPHO OOOCHOBBIBACT
IPUHSTHIC PEIICHHS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyuaromuiics TBEpIO 3HAET NPOrPAMMHBIN
MaTepHaj, FpaMOTHO M IO CYLIECTBY M3J1araer
ero. He JOMYCKaeT  CYLIECTBEHHBIX
HETOYHOCTEH Inpu OTBETax Ha BOIIPOCHI,
IIpaBUJIBHO IMPpUMCHACT TCOPCTUUCCKHUC
IMOJIOKCHHUA IIpU  PCUHICHHUH  IPAKTHYCCKHUX
3aaa4, BJIAACCT HaBbIKaAMU MW IIPUCMAMH HX
BBITIOJTHEHMUS.

bazosniit

Ynosner
BOPHUTEI

BHO

50-69%

OOyuarouiicss J6eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'O Marepuajnga, HO HE YCBOWI €ro
J€TalM, UCHBITBIBACT  3aTPyJHEHHUS  IIpHU
peuIeHny NpakTUYEeCKUX 3ajaad. B orBetax Ha
IIOCTaBJICHHBIE BOIIPOCHI JOITYCKaeT
HETOYHOCTH. JlaeT omnpenesneHnust IOHATHH,
HEUCKaXalomue HX  cmblca.  Hapymaer
I10CJIEJ0BATEIBHOCTD U3JI0KEHUSA
IIPOrPaMMHOI0 MaTepHaa.

He

chopmupoBana

Heynosn
€TBOPHUTE

JIBHO

0-49%

OOyyaromuiics HE 3HAET, HE BBIMOJHICT WU
HCTIPAaBHUJIBHO  BBIIIOJHACT 6OJ'II)IHyIO qacCTb
ydaeOHOro Mmarepuana. Jlomyckaer omuOKd B
(OpMYJIHPOBKE OIpENEeNIeHNH, HCKaKAIOIINe
WX CMBICH, OECIOpSI0YHO H HEYBEPEHHO
u3naraer MaTepua. OTtBeThI Ha
JIOTIOTHUTEJIFHBIE BOIMPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3aJaHHUS.
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JUCT PACCMOTPEHUM U OJIOBPEHUI

padoueii mporpaMMsbl JUCHHUIJIHHBI

00/1.13 MaTemaTuka
40.02.04 IOpucnpyaeHuus

1) PaccmoTpena u ono0peHna:

a) Ha 3acemanunu mpeqMeTHO-IIMKIIOBOH METOINYECKON KOMUCCHU
npotokoi Ne 7 ot 20.05.2024 1.

IIpencenarens ITIIMK e et E.N. Tepenienko

0) Ha 3acenanuu meronuueckoro cosera mpotokos Ne 5 ot 23.05.2024 r.

lee ~
[Ipencenaresnb METOAMYECKOTO COBETA QL M.B. lBanuukas

2) PaccmoTpena u o100peHa BHEITHUM IKCIIEPTOM

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

npeanpuHuMaTeascTBa» A.B. Muxaitienko

N3MEHEHUA U JOINOJIHEHUA

K pa6oueit nporpamme aucuumimasl OO/.13 MaremaTnka
B coctaBe OOII 40.02.04 FOpucnpynenuus

BexomocTh n3menenui

Howmep u ocHOBHOE

OrMeTka

00 yTBEpKJIeHNUHU/ COTIaCOBAaHUU

Cpox, W3MEHEHUH
C KOTOPOT'O BBOJIUTCS COACPIKARHEC osoutens OOIT
p U3MEHEHUS U/WIn pyKoBOZ
A3MEHEHNE WHUIIHATOP WA
JIOTIOTHEHUSI
N3MEHEHNS npeacenarens [TIIMK/
MK
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JUCT UBMEHEHU
K pado4eil mporpaMmme QM CIUAIINHbBI
00/1.13 MaremaTuka

Ne Bun nzmenennit ConepxaHue U3MEHEHUH, ObocHoBaHMe
n/n BHOCHMBIX B pabouyro WU3MEHEHUN

IporpaMmy

1 Oo6noBnenue Ha 2025-2026 AkTyanu3anus conucka | Exxeromgnoe
y4eOHBIN TOJ matepatypsl B. 3.2. OOII 10 | o6HoBneHME
CIELUAIBHOCTH 40.02.04
IOpucnpynenuus
(mpunaraeTcs)

Pabouas mporpamma repecMoTpeHa u ogoopeHa Ha 3aceganuu [TIIMK
npotokoi Ne 7 ot 20.05.2025r.

IIpencenarens IILIMK otnenenns ;i
OMOTEXHOJIOIHI U IpaBa

& oS E.M.Ka3naueesa

Onobpena METOAMYECKUM COBETOM, MPOTOKOJ Ne 5 ot 24.04.2025r.

/
/‘LZ /
[Ipencenarenb METOAMYECKOTO COBETA : M.B.MBanunkas
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3.2.1. OcHOBHBIE TeYATHEIE U31AHUSA
IleyaTHBIX U3MAHUI HET

3.2.2. OcHOBHBbIE JIeKTPOHHbIE U31aAHUS

1. AmreGpa u Havanma wmareMaTuueckoro ananusa. 10-11 kmaccel. ba3zoBeiii u
yrayoseHHbId ypoBHU : yueOHuk / III. A. Anmumos, 0. M. Konsrun, M. B. Tkauesa, [u
ap.]. - 12-e m3a., crep. - Mocksa : Ilpocsemenne., 2024. - 464 c. - ISBN 978-5-09-
112136-0. - Tekcr : snexkrponnsiii. - URL: https://znanium.ru/catalog/product/2157448 .
— PexxuM noctyna: 1o moarnucke.

2.  Maremaruka: anreOpa u Hadajga MaTeMaTH4YeCKOro aHajau3a, reomerpus. ['eomerpus :
10—11-i1 xnaccel : 6a30BbIN U yriiyOaeHHbIH ypoBHH : yueOHuK / JI. C. AtanacsH, B. ©.
byry3os, C. b. Kagomies [u ap.]. — 12-e uzn., crep. — Mocksa : [Ipocsemenue, 2024.
— 287, [1] c. : wn. — (MI'Y — mxone). — ISBN 978-5-09-112137-7. - Tekcr :
anextponnbiid. - URL: https://znanium.ru/catalog/product/2157048 . — Pexxum moctyma:
10 MOATIHCKE.

3.2.3. JlonoJiHUTEIbHbIe HCTOYHUKH

1. MaremaTuka B HIKOJIE : HAYYHO-TEOPETUUYECKUI U METOAMYECKUI KypHal. - Mocksa :
HIkomnpHas mpecca, 1924. - Bexomut 10 paz B rox. — ISSN 0130-9358. — Tekcr :
HENOCPEICTBEHHBIH.

2.  Mepsnsk, A. I'. I'eomerpus. 10 kmacc (yriryOon€HHbI ypoBeHb) : yueOHuK / A. T.
Mepsnsk, JI. A. Homuposckuii, B. M. Tlonskos ; mox pen. B. E. I[Togonsckoro. — 7-¢
u3M., crep. — Mockasa : [Ipocsemenue, 2023. — 272 c. : wir. - ISBN 978-5-09-103609-1.
- Texcr : snmexrponnsiii. - URL: https://znanium.ru/catalog/product/2089981 . — Pexwum
JIOCTYTIA: TI0 TIOATTHCKE.

3. Mep3nsak, A. I'. Maremaruka. ['eomerpus : 11-it knacc ( yrayOnéHHBIH ypOBEHB) :
yuebHuk / A. I'. Mep3msik, [I. A. Homuposckuii, B. M. IlonskoB ; mox pen. B. E.
[Tomonbckoro. — 7-e u3f., crep. — Mocksa : [Ipocsemenue, 2023. — 254, [2] c. : ui.-
ISBN 978-5-09-103610-7. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2089982 . — Pesxum q0oCTyma: MO MOAIMUCKE.

4.  Kaazuk, 1O. f. Marematuueckuii cioBaps / Kaaszuk 1O. . - Mocksa : ®UIMATIINUT,
2007. - 336 c. - ISBN 978 5-9221-0847-8. - Tekcr : anekrponHslit // DBC "KOHCYJ'IBTaHT

crynenra" [caiit]. - URL
https://mwww. studentllbrary ru/book/ISBN9785922108478.html. - Pexxum moctyma :
IIOAITNCKE.
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