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1. OBIIASI XAPAKTEPUCTHUKA TPUMEPHOI PABOYE ITPOTPAMMEI
YYEBHOM JUCLUAILIUHBI

1.1. MecTto npeagmMera B CTPYKType OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI:

VYuebupii  mpenmer  OVIL03.Y  «Marematuka»  siBIseTcsi  00s3aTE€IbHOM  YaCThIO
00111e00pa30BaTeIbHOTO IIUKJIA OCHOBHOW 00pa3oBaTeIbHOM mporpammbl B cooTBeTcTBUU ¢ PI'OC mo
CIMEUUAIBHOCTH COLUANbHO-3KOHOMUYecKoro npoduis 35.02.08 DnekrpoTexHHYECKHE CUCTEMBI B
arponpombiniuieHHOM komiuiekce (AIIK)) 8 ®DI'BOY BO CraBponoasckuii [AY.

Ocob6oe 3nayenue npenmera OYIL.03.Y «MaremaTnkay uMeeT npu GOPMUPOBAHUHU U Pa3BUTHH
001X KOMITETEHIIHIA:

OK1 BbIOMpaTh  CIOCOOBI  pelieHus 3aAad  NpOPEeCcCHOHANBHOM  JAEATeIbHOCTH
MPUMEHUTEIBHO K Pa3JIMUYHBIM KOHTEKCTaM;
OK 2 UCIIONIb30BaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHajih3a M HMHTEPIpETaluu

uHpopManuu, ¥ WHPOPMALMOHHBIE TEXHOJOTUU JUIA BBHIMOJHEHUS 3a1ad
PO EeCCUOHAIBHON JESTEIHHOCTH.

OK 3 IUVIAHUPOBaTh M PEAM30BBIBATH COOCTBEHHOE MPO(ECCHOHATIBHOE U JMYHOCTHOE
pa3BUTHE, TNPEANPHUHUMATEIBCKYIO JEATEIbHOCTh B TMPO(ECCHOHANBHON cdepe,
HCII0JIB30BaTh 3HAHUA 110 (1)I/IHaHCOBOI71 T'paMOTHOCTH B pPa3JIMYHbIX JXU3HCHHBIX

CUTYalMsIX.
OK 4 3P PEKTUBHO B3aMMOACHUCTBOBATH U pabdOTaTh B KOJUICKTHBE M KOMaH/IE.
OK 5 OCYIIECTBIISATh YCTHYIO M IHCbMEHHYI0 KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM

sa3pike  Poccuiickoit denepanuu € yu4eToM OCOOCHHOCTEH COIMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTa;

OK 6 MMPOSABJIATE T'PAKAAHCKO-TIATPUOTUYCCKYIO MO3UITUIO, JECMOHCTPUPOBATE OCO3HAHHOC
MOBEACHNUEC HAa OCHOBC TpaJUIIMOHHBIX O6HI€‘~I€J'IOBC‘-ICCKI/IX HGHHOCTCﬁ, B TOM YHUCIJIC
C Y4CTOM TapMOHU3AIINU MCKHAIIUOHAJIBHBIX U MCKPCIUTUO3HBIX OTHOHIGHI/If/i,
MNPUMCHATH CTAHAAPTHI AHTUKOPPYINITHUOHHOT'O ITOBCACHU

OK7 COJICHCTBOBATh  COXPAHEHHUIO  OKpPYXKAWIIEH  Cpelbl, pecypcocOepexeHuro,
MMPUMCHATH 3HAHUA 00 N3MCHCHUU KJimMara, MMPUHIIHUITBI 6€pe)KJ'II/IBOFO
MPOU3BOJICTBA, dPHEKTHUBHO IEWCTBOBATH B UPE3BBIYANHBIX CUTYaIIHSIX;

1.2. llesab u n1aHUpyeMble pe3yJIbTaThl 0CBOCHHS MpeaMeTa:
B pamxkax mporpammbl yuyeOHOro npeamera oOy4yarolIMMUCS OCBAaUBAIOTCS YMEHUS U 3HAHUS



O01me KOMIETEH MU

IInanupyemMsble pe3yJbTaThl 00y4eHHs

npodeccHoHATEHOM
JeSATEIIBHOCTH
IMPUMCHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

Oo6mmue’ JMcunmIMHAPHbIE?
OK 01 Boibupatsb criocoOsr - BIIQZIETh METOJAMM JIOKA3aTEJIbCTB, AJTOPUTMAMM PpELICHUs
pelienys 3a1a4u - cOpMHEpOBATH IPaKIAHCKYIO no3unmio3aAad; YMEHHE (OPMYJIMPOBATh ONPEICICHHS, aKCHOMBI M TEOPEMB,

00ydYaromierocsi Kak aKTHBHOTO W  OTBETCTBEHHOI'(
YJICHA POCCHICKOTr0 00IIeCTBa;

- T'OTOBHOCTBh K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ_

NeSITeIIbHOCTH,

- OCO3HATh JIMYHBIA BKJIAJ B TOCTPOCHHU
YCTOMYMUBOTO OYAYIIETO;

- chopmMupoBaTh MHPOBO33PEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILLECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha

uajore KyJIbTYp, CIOCOOCTBYIOILETO OCO3HAHUIO
CBOETO MECTA B NOJUKYJIBTYPHOM MHPE;

- CaMOCTOSITEIIBHO (hopMynupoBaTh
aKTyalu3upoBaTh  IpoOjeMy, paccMaTpuBaTh €6
BCECTOPOHHE;

HpOCCHfICKOfI W MHPOBOW MAaTEMaTUYECKON HAYKH.

[IPUMEHSTh MX, I[POBOJUTH JOKA3aTEJIbHBIE PACCYXKJIEHUS B XOJg
peleHus 3a1a4;
- YMETh OIEpUpOBaTh MOHATUAMU: CTENEHb YHCIa, JOrapudm
41CiIa; YMEHHE BBIIOJIHATH BBIYMCICHUE 3HAYEHUH M IpeoOpa3oBaHus
BBIPAKEHUI CO CTENEHSIMU U

norapupmamu, npeodpazoBaHust APOOHO-PALMOHATBHBIX BBIPAKEHUH;

- yYMETh BBIOMPATh MOAXOAIINN U3YyYEHHBIH METOJ ISl peIleHUs]
3aauM, pacro3HaBaTh MaTeMaTHueckue (akTbl U MaTeMaTHYECKHE
MOJIETIN B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B

HCKYCCTBE;

- YMEHHE MPUBOAUTH TPUMEPbl MaTeMaTUYECKUX OTKPBITUH

- YMCTb ONCPUPOBATH MOHATUAMH. MHOKCCTBO, ITOAMHOKCCTBO,
onepanvi HaJd MHOXCECTBAMU,
MHOKECTBECHHBIN amnmnapar ajd

YMCETb HCIIOJB30BATH TCOPCTUKOA

! YKa3blBaloTCA NIMYHOCTHbIE U MeTanpeameTHble pesyabTatbl M3 ®rOC COO (B nocnegHei pepakuum ot 12.08.2022) B oTrnaronbHol popme, popmupyemble ob6LeobpasoBaTeNbHOM

ANCUUNANHON

2 AncumnanHapHble (MpegMeTHble) pesynbTaTbl YKa3blBaOTCA B COOTBETCTBMM C UX NONHbIM nepedHem 8o PTOC COO (B nocnegHeit peaakumm ot 12.08.2022



- BHOCHUTD KOPPEKTHUBBI B JCATCIIBHOCTD,
OLICHUBAThb COOTBECTCTBHC PE3YIbTATOB OCIIM,
OLICHUBATb PUCKHU HOCJ'ICI[CTBI/II‘/'I ACATCIIBHOCTH,

- pa3BHUBAaTb KpCaTuBHOC MBIIIJICHUEC npy
PCIICHUHN ) XU3HCHHBIX HpO6JIeM;

- CIIOCOOHOCTH n T'OTOBHOCTB K|
CaMOCTOATCIIBHOMY IMOUCKY MCTOJ0B peuICHs

MPAKTUYECKUX 3a71a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB ITO3HAHUS,
CTaBUTh ®  (HOPMYJIMPOBATH
3ajaud = B 00pa3oBaTeNbHON  JIEATEIbHOCTH
PKU3HEHHBIX CUTYalHIX;

YMETh HMHTETPUPOBATh
MIPEAMETHBIX 00JIaCTEH;
BBIJIBUTaTh HOBBIE WJIEH, IMpejiaraTh
OPUTHHAIBHBIE TOJAXO/bI U PEILICHUS;

NMETh BHYTPEHHIOIO MOTHBAIIHIO,
BKJIIOUAIOIIYK) CTPEMJIEHHE K JOCTHKEHHUIO LENU HU
yCIIEXy,  ONTUMHU3M, WHULUMAATUBHOCTb,  yMEHHUE
TTEMCTBOBATH, NCXO/ M3 CBOMX BO3MOKHOCTEN

COOCTBEHHBIE
H

3HaHUA W3 PaA3HbIX|

ONUCAHUsl PEATbHBIX MPOLIECCOB U SIBJICHUN M MPHU PEIICHUH 3a/ad, B
TOM YHCJIE U3 IPYTHX yU4eOHBIX MPEAMETOB;

YMEThb OIEPUPOBATH IMOHATUSMHU: HATypalbHOE YHUCIIO, IEJ0e
YICJI0, OCTATOK 10 MOJYJIIO, PALlMOHAIBHOE YUCIIO, UPPALUOHAIBHOE
YICII0,  MHOXECTBAa  HATypalbHBIX,  LENbIX,  palUOHAIbHBIX|
NIeMCTBUTENIbHBIX YHUCEN, YMETh HMCIOJb30BaTh MPU3HAKU JEIMMOCTH,
HAUMEHBIIMKA OOLIMI JenuTeNlb W HauMeHbllee oOliee KpaTHOE,
anroput™ EBKiMAa mpu pelieHuH 3aaad; 3HAKOMCTBO C Pa3IMUHBIMY|
MO3UIIUOHHBIMU CHCTEMaMU CUHCIICHUS;

yMETb  ONEPUpPOBATh TMOHATUSAMHU:  KOMILJIEKCHOE
CONpPSDKCHHBIE ~ KOMIUIEKCHBIE — 4YMCa, MOAYJIb W
KOMIUIEKCHOTO YHclia, opMa 3aITUCH KOMIUIEKCHBIX YHCell
(reomeTpuyeckasi, TPUTOHOMETPUYECKAs U alireOpanyeckas); yMeTh
[POU3BOIUTH apuPMeTHuyecKue NEHCTBUS ¢ KOMIUIEKCHBIMU UYHCIIAMU;
[IPUBOAUTH MPUMEPHI UCTIOJIb30BAHUS KOMIUIEKCHBIX YHUCEIT;
yMETh  MOJCIMPOBATH  peajbHbIE CHUTYallUH

YHCIIO,
apryMeHT|

Ha  S3BIKE
MaTEMaTUKHU; COCTaBIATh BBIPAXKCHMsI, YPABHEHHUs, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIIOBHUIO 3aJlayd, UCCIECN0BATH IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM allapara aareOpbl, HHTEPIPETUPOBATh MOJIYUEHHBIH
pe3ynbTaT; CTPOUTh  MATEMaTUYECKUE  MOJEIM C  ITOMOILBIO
FEOMETPUUYECKUX TOHATHI M BEIWYUH, PEIIATh CBS3aHHBIE C HHUMH
[IPAKTHUYECKUE 33Ja4d; COCTABJIATh BEPOSATHOCTHYIO MOJACIb W
WHTEPIPETUPOBATh IIOJIYYEHHBIM PE3YJIbTAT;, pEIaTh IPUKIIATHBIC
3aJaud  CpPEACTBAMM MAaTEMaTH4YECKOrO0 aHaiu3a, B TOM YHCIE

COIIUAJIbHO-O9KOHOMHWYECCKOI'O 1N (I)I/I3I/I‘-ICCK01"O XapakTepa




OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEACTBA
MOUCKA, aHaJIHM3a U
MHTEpIpEeTauu
uHpopMaLuy, 1
MH(pOPMAaLOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3as1a4 npodeccuoHaATbHON
JeSATeTbHOCTH

yMETh B3aMMOJCHCTBOBaTH C COIMAJIbHBIMHU
WHCTUTYTAaMH B COOTBETCTBUU C UX (QYHKIUAMU W
Ha3HAUYCHHEM,;

CIIOCOOHOCTh ~ OLICHMBAaTb  CUTYyallUl0 M|
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH HA|
MOpPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;
FOTOBHOCTh K TPYAYy, OCO3HaHHUE LIEHHOCTH|
MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCT K  aKTUBHOM  JEITEJIbHOCTH
TEXHOJIOTMYECKOM H COLMAIBHOM HAIPaBICHHOCTH,
CII0OCOOHOCTD WHUIIMUPOBATH, IJIAHUPOBATh n
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
MOJIy4aTh HOBBIE 3HAHUSA, €r0 MHTEPIPETAIUU,
npeoOpa3oBaHUI0 M TMPUMEHEHHUIO B  Pa3IMYHBIX
yueOHBIX CHUTyalusiX, B TOM YHCIE MNPH CO3JIaHUU
y4eOHBIX U COLUATIBHBIX ITPOCKTOB;

BBISIBJIATH TTPUYMHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3aJady, BBIJIBUTAaTh THUIOTE3y €¢
pEIIeHUs], HaXOAUTh apPryMEHThl U JOKa3aTelbCTBY
CBOMX YTBEP)KJICHUM, 33a/1aBaTh MapaMeTpbl U KPUTEPUH

PCLICHUSA, - BIaACTb HaBBIKaMH TNOJIYUCHU A
I/IH(i)OpMaHI/II/I us3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATCIIbHO OCYHICCTBJIATDH IIOUCK, aHaJIn3,

CUCTEMATHU3allMI0 W HUHTEpIpeTalnnio HHPOpMaluy
pa3INYHBIX BUAOB U (POPM IpeACTaBICHNUS;
UCIIOJIb30BaTh CPEJCTBA WH(POPMALMOHHBIX H

KOMMYHHUKAITIOHHBIX ~ TEXHOJIOTMH B  pEIICHUMY]
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTaHU3AIMOHHBIX 33/1a4 C COOJII0/IeHHEM TpeOoBaHU
DPrOHOMUKH, TEXHUKH OE30MaCHOCTH, THUTUECHBI,
pecypcocOepeKeHrsl, TPABOBBIX W JTHUYECKUX HOPM,)

HOpPM HH(OPMALMOHHON 0€30MacHOCTH; BJIAJIETH)

HaBBIKAMHU PACIIO3HABAHUSA U 3alUTHl MHPOpPMALUH,

yYMETh OINEPUPOBATh MOHATHSAMHU: palMoOHaNbHAs (yHKIUS,
nokaszarenbHas (YHKIMSA, CTeNeHHas (QYHKIHs, Jorapudmuyeckas
GyHKIMSI, TpPUTOHOMETpHUYECKHEe (DYHKIMU, O0OpaTHbIE (YHKIUH]
YMEHUE CTPOMTHb TpadUKu H3YYEHHBIX (YHKIMHA, HCIOIb30BATH
rpaguKku MpH M3YYEHHH IIPOLECCOB M 3aBUCHMOCTEH, NMPH PEIICHHUH
3ajad U3 JAPYruX y4eOHBIX MPEIMETOB U 33/a4 U3 peallbHOU JKU3HU;)
BBIpAXKaTh GOPMyJIaMU 3aBUCHMOCTH MEXIY BETUIHHAMH;

YMETh ONEPHPOBATh MOHATHAMHU: TOXIECTBO, TOXKJIECCTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHHU U
HEpaBEHCTB, PAaBHOCHJIBHOCTh YpPaBHEHHI, HEPaBEHCTB U CHCTEM,
palMOHANIBHBIC, HpPPAalMOHAIBHBIE, IOKAa3aTeNbHBbIC, CTCIICHHbIE)
norapupMUUECKue, TPUTOHOMETPUYECKHUE ypaBHEHHS, HEPABEHCTBA U
CHCTEMbI;, YMETh pellaTh YpaBHEHUS, HEPAaBCHCTBA W CHCTEMBI O
MOMOIIBIO PA3IMYHBIX TPUEMOB; pellaTh YpPaBHEHUsS, HEPABEHCTBA H
CHCTEMBbl C MapamMeTpoM; IMPHMEHSTh ypaBHEHHs, HEPaBEHCTBA, HX
CHCTEMBI ISl pEIIeHUs] MaTeMaTHUECKUX 3a]ad M 3a]1a4 U3 pa3IMyHbIX
o0JiacTell HayKH U pealibHOM KHU3HU;

YMETh CBOOOJHO  ONEPUPOBATh TOHSATHSAMH: JIBIKCHHE,
napajieNIbHbl EPeHOC, CUMMETPHS Ha IJIOCKOCTU U B MPOCTPAHCTBE,
[OBOPOT, IpeoOpa3oBaHuEe MOA00Ms, MOAOOHBIE (GUIYPBI; YMETh
pacrio3HaBaTh paBHbIC U MOAOOHbBIE (PUTYpHI, B TOM YMCJE B MPHUPOJIE,
HCKYCCTBE, AapXHTEKType; YyMETh UCIIONb30BaTh T'€OMETPHUYECKHUE
OTHOILEHHsI, HAXOJUTh TE€OMETPUYECKHE BEJIWYMHBI (JUIMHA, Yrod,
o1Iaib, 00beM) MU PELIEHUH 3a/1a4 U3 IPYruX y4eOHbIX MPEIMETOB
U U3 peaslbHON )KU3HU

nH(pOpMaAITMOHHOW 0€30MaCHOCTH JIMYHOCTH




OK 03 IlmanupoBats u
pean30BhIBATH COOCTBEHHOE
npodeccuoHaIbHOE U
JTMYHOCTHOE Pa3BUTHE,
NpEANPUHUMATEIBCKYIO
JESATEIILHOCTD B
npodeccuoHanbHOH cdepe,
UCII0JIb30BATh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUIX

- TOTOBHOCTh K CAMOBBIPAXXCHHUIO B PAa3HbBIX BHIAX

MCKYCCTBAa,  CTPEMJICHHE  TMpOSBIATH  KayecTBa
TBOPUYECKOI JINYHOCTH;
- UMETh  UHTEpeC K pas3du4HbIM  cdepam

npodeccCuoHaNbHOM AESITeTbHOCTH, YMEHHE COBEpPIIATh

OCO3HAHHBI  BBIOOp  Oynymiei  mpodeccun
peann30BBIBATh COOCTBEHHBIC JKM3HECHHBIC IIIAHBL;
FOTOBHOCTb W  CIIOCOOHOCTH K OOpa3oBaHUIO W

CaMOO6paSOBaHI/IIO Ha MPOTSKCHUHA Bcelt KHN3HU,
AHAJIM3UPOBATh IMOJYYCHHBIC B XOAC PCHICHUA

3aauu  pe3yJIbTaTbl, KPUTHYCCKU OLCHUBATH UX

JOCTOBCPHOCTD, IMPOTrHO3MPOBATH M3MCHCHHEC B HOBBIX|

YCIIOBUAX;
- CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCHICHU]
HpO6J'ICMBI C Y4eTOM HUMCIOIIIUXCA PECYpCOB,

COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHHIH;

- YMETb OLICHMBaTbh PHUCKH U CBOEBPEMEHHO
[IPUHUMATh  PEHIEHUs 10 HMX  CHUKEHHIO;
chopmMHUpoBaTh MpH3HABaTb CBOE MPaBO MU IPaBo

MPYTUX JII0/IeH Ha OLITUOKH.

“IMpOM3BEACHME BEKTOpA Ha YHCJIO; HAXOJAUTH C IOMOIIBIO M3YYCHHBIX

yMETh ONepUpOBaAThH MOHATUSAMH: panroHalIbHbIE,
WppalMOHANIbHBIC, [MOKa3aTelIbHbIe, CTETNCHHBIC, JIOTapuPMUICCKUE,
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OINEpUPOBAaTh IMOHATUSIMHU: MHOIOTPAaHHUK, CEUYECHHE
MHOTOTpaHHHKa, KyO, Mapajieienurnel, npusmMa, nupamuaa, Gpurypa u
MOBEPXHOCTh BpAICHUS, WIHHIP, KOHYC, map, cdepa, cedcHWs]
burypsl BpamieHus, IUIOCKOCTb, Kacawomascs cdepbl, TUIMHIPA,
KOHyCa, IUIOLIAJb IOBEPXHOCTH NHPAMHUIBI, TPU3MBI, KOHYca,
HWIMHIpa, IUiomanb cdepbl, o00beM Kyba, MNPSAMOYTOJIBHOTQ
napajuiejienumnesa, MUpaMuIbl, TPU3MbI, LUJIUHApPA, KOHYyca, IIapa;
YMEHHE H300pa)kaTh MHOTOTPAHHUKU M TMOBEPXHOCTH BpALICHHS, UX
CEYCHHUS! OT PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB W
DIEKTPOHHBIX  CPEACTB; yYMEThb pacno3HaBaTb CHUMMETPUIO B
MIPOCTPAHCTBE; YMETh PACIlO3HABATh MPABUIHLHBIC MHOTOTPAHHHKY;
yMEThb ONEPUPOBATh IMMOHATUSIMH: NPSIMOYIOJbHAs CHCTEMY
KOOPJAMHAT, KOOPJMUHATHI BEKTOP, BEKTOpA,
CKQJIIPHOE MPOMU3BEACHHE, YrOJ MEXIYy BEKTOpPAMU, CyMMa BEKTOPOB,

TOYKH, KOOpAUWHAThI




(bopMysT KOOpIMHATHI CEpPEelUHBI OTPE3Ka, PACCTOSHUE MEXIY IABYMS
TOYKaMU;

- YMETb ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad, nepeBo,
UK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M ONKMCHIBATH Tpadsbl
Pa3IMYHBIMH CIIOCOOaMHU; UCIIOJIb30BaTh Ipadbl IPU PEIICHUH 3a/1a4;

- yMeTb CBOOOJHO ONEpUPOBATh TMOHATUSMHU: COYETAHHUE,
[epecTaHOBKA, YMCIO COYETAaHUM, UUCIO IMEPECTAaHOBOK; OHHOM
HploTOHA; yMeTh NIPUMEHATh KOMOMHATOpPHBIE (hAaKThl U PACCYXKICHUS
TSI peIlIeHUs 3a/1a4;

- YMETh HAaxOIHWThb BEPOATHOCTH COOBITUH C HCHOJIH30BAHUEM
rpadUyecKuX METOAOB; MPUMEHSTh A pelleHus 3anad (opMyIbl
CIOKEHUSI W  YMHOXKCHHS BEpOSTHOCTEH, (opMyny  TOIHOH
BepoATHOCTH, (opmyny bepHymiu, koMOuHatopHble (aKTHl ¥
(GopMyJibl; OLIEHMBATb BEPOATHOCTH pEaJbHBIX COOBITHI; yMETH
ONEpUPOBATh MOHATUSAMM: CllydailHas BEJIWYMHA, pPACIPEICICHHE
BEPOATHOCTEM, MAaTEMAaTUYECKOE OKUJAaHHUE, AUCIIEPCHS U CTaHJAPTHOE
OTKJIOHEHHE CIyyalHOW BENWYMHBL, (YHKIUU paclpeieieHus ¥
[JIOTHOCTH  PABHOMEPHOIO,  IOKAa3aTEJbHOIO UM HOPMAaJbHOIQ
pacrpefielieHuli;  yMeTb  KCIOJNb30BaTb  CBOWCTBA  H3YYCHHBIX
pacrpeieieHui s pelieHns 3a]1a4; 3HAKOMCTBO C MOHSTHSIMU: 3aKOH
OONBLIMX YHUCEN, METOAbl BBHIOOPOYHBIX MHCCIEJOBAHUHN; YMETH
[PUBOJUTL TPUMEPHI MPOSIBICHUS 3aKOHAa OOJIBIIMX YHCENT B
MPUPOJIHBIX U OOLIECTBEHHBIX SBICHUSIX;

- yYMETh CBOOOJHO ONEpUPOBATh MOHATUAMU: IJIOMIAJL (PUTYDBI,
00beM GUTYpHI, BEIMUYUHA YTiIa, PACCTOSHUE OT TOYKHU JI0 TIJIOCKOCTH,
paccTOsSIHUE MEXIY MpPSAMBIMH, DPACCTOSTHUE MEXKIY IUIOCKOCTSIMH,
rionaib cepsl, oAb NOBEPXHOCTH MUPAMUIbI, IPU3MbI, KOHYCA,
HWIMHIpa, o00beM KyOa, MPSAMOYroJIbHOTO  Mapajliesenurnena,
MUPAMHJIbI, MPU3MBI, IWJIMHApPA, KOHyca, ILIapa; YMEHUE HaXOIUTh
OTHOILIEHHE 00BbEMOB MOJI0O0OHBIX (UTyp




OK 04 3ddextuBHO
B3aUMO/ICVICTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTD MIPOTHBOCTOSTH HJICOJIOTHH
AKCTPEMHU3MA, HaIlMOHAIU3Ma, KceHogoouwu,
TUCKPUMHHAIIMKM 10  COIMAIBHBIM, PEIUTHO3HBIM,
PacoOBBIM, HAlIMOHAJILHBIM IIPU3HAKAM;

- chopMUpOBaThH CO3HaHUE,
ATUYECKOTO MOBEJICHNUS;

- TOTOBHOCTH K TPYAY,
MacTepCcTBa, TPYAOII00UE;

- CTaBUTh NPOOJIEMBbI M 3a/a4H, JOMYyCKAIOIINe
aNbTepHATHUBHBIC PELICHUS;

- BJIQJIETh PA3IUYHBIMU CIIOCOOAMU OOIIEHUs U
B3aUMOJCHCTBUS;

--apryMEHTHPOBAHHO BECTU JTUAJIOT, YMETh CMsST4aTh
KOH(JTMKTHBIC CUTYaIUH;

- pa3BepHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY]

HPABCTBEHHOE

OCO3HAaHUEC NLECHHOCTH

SpCHHA C  HCIIOJB30BAHHUEM  A3BIKOBBIX  CPCACTB,
COBMCCTHaA ACATCIbHOCTD:
- MNOHUMATb W HUCIOJIB30BATH MNPCUMYLICCTBA

KOMaHJAHONW M WHAUBUAYaJIbHON paboThl; - BHIOMPATH
TEMAaTUKy U METOJbl COBMECTHBIX JIEMCTBHUI C y4eToM|
00X WHTEPECOB U BO3MOXKHOCTEH KaXXJIOTO WICHA|
KOJUJIEKTHUBA; - KOOPJAUHUPOBAThH U BBITIOJIHATH pabOTy B

YCIIOBUAX pCalIbHOIO, BUPTYaJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- C(i)OpMI/IpOBaTI) CaMOKOHTPOIJIb, YMETb

[IPUHUMATh OTBETCTBEHHOCTb 3@ CBOE IIOBEJICHUE,
CIIOCOOHOCTh ~ QJIaliTUPOBAThCA K  AMOLMOHAIBHBIM
U3MEHEHHUSM M TPOSIBIATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

- chopMHpOBaTh collMaJIbHbIE HaBbIKU,|
BKJIFOYAIOIIME CIIOCOOHOCTH BBICTPaUBaTh OTHOILIEHUS C
NPYTUMH JIIOJBMH, 3a00THTHCS, MPOSIBIATH MHTEPEC U
paspemaTh KOHQIUKTBL, - CHOPMUPOBATH IMPHUHATHIE
MOTHBBI U ApIYMEHTBI APYTUX JIIOJIEN TIPU aHAJIN3E

- PE3YyIbTAaTOB ACATCIbHOCTH

YMETb ONEPUPOBATH MOHATHAMM: CIy4alHBI  ONBIT W
cillydyaifHoe COObITHE, BEpPOATHOCTh CIYYalHOTO COOBITHS; YMETH
BBIUUCIIATh BEPOSITHOCTh C MCIOJIB30BAaHMEM TIpapUUECKUX MeETOOB]
OPUMEHATh  (POPMYJBI  CIOKEHHS W YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHATOpHbIE (QakThl U (HOPMyJIBl MPU PELICHUN 3a]lad; OLECHUBATH
BEPOSTHOCTH pEabHBIX COOBITHH; 3HAKOMCTBO CO CIy4YalHBIMY
BEJIMYMHAMHU; YMEHHE IPUBOJUTH IPUMEPHI MPOSBICHHUA 3aKOHA
OOJIBLINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUIX;

- yYMETb CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: CTENEHb C LEJIBIM
IIOKa3aTeleM, KOpPEHb  HATypaJbHOM  CTENEHH,  CTENEHb ¢
palMoOHaJIbHBIM  IIOKa3aTelieM, CTENeHb C  JEHCTBUTENIbHBIM
(BeliecTBEHHBIM) IOKa3aresaeM, Jorapupm 4ducia, CUHYC, KOCUHYC U
TaHT'€HC [TPOU3BOJILHOTO YUCIIA;

yMeTh CBOOOJHO ONEpUPOBaTh MOHATHSIMU: TrpaduKk (QYHKUUH,
oOpatHas (QyHKUUS, KOMIO3WIMA (DYyHKIMHA, nuHEHHAas (yHKIHS,
KBaJpaTU4Has (QyHKIUs, cTerneHHass (QYHKIMS C LeJNbIM IOKa3aTeseM,
TPUTOHOMETpHUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHUECKHUE
¢byHKLIMM, TOKa3aTenbHas M Jorapudmuyeckas QYHKLIHUU; YMETH
CTpouTh Tpaduku (PyHKUIMH, BBIIOIHATH NpeoOpa3zoBaHUs TI'padUKOB
byHKIH;

- yMETh HCHOJb30BaTh rpaduku QYHKUMH Ui HU3Y4eHUSs
MPOIIECCOB M 3aBUCHUMOCTEN IMPU pEIIeHUM 3a/1a4 U3 APYIUX y4eOHBIX|
IIPEIMETOB U U3 PeaIbHOM KU3HU; BbIpaXaTh

(dbopMynaMu 3aBUCUMOCTH MEXIy BEIMUMHAMY;

- CBOOOJHO ONEpUPOBAaTh TMOHATUSAMHU: UYETHOCTh (PYHKLHH,
NEPUOJIMYHOCTh (PYHKIMH, OTPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTH
GyHKINH, SKCTpeMyM (PYHKIIMU, HauOOoJIblllee U HAaMEHbIlIee 3HaYCHMs]
(GYyHKINU Ha TPOMEXKYTKE; YMETh IPOBOIUTH UCCIIE0OBaHUE (DYHKIIUH;
- YMETh HWCIOJb30BaTh CBOWCTBA W Tpaduku GYHKIHA JIs]
pellleHUsT ypaBHEHMH, HEpPaBEHCTB M 3aJad C IapaMeTpaMH;
n300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXECTBA PEIICHUN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM;
yMeTb CBOOOJHO ONEPUPOBATh NOHITUIAMU: TOUKA, MPsiMasi, MIIOCKOCTh,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHUH YroJy, JABYI'PAaHHBIA yIOJI,
TPEXTPAHHBIM YroJl, IEPECEKAIOIUECS, TapaJlJICIIbHBIE U
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CKpELIMBAIOIIMECS MPSAMBIE, NapaJUIEIbBHOCTh M NEPHEHANKYIIPHOCTH|
IPSAMBIX U INIOCKOCTEH, YrOJI MEXAY IPSIMBIMU, YTOJI MEXAY IPSIMOU U
IJIOCKOCTBIO, YIOJ MEXKIYy IUIOCKOCTSIMH; YMEHHUE HCIOJIb30BaTh IpH
pelIeHNH 3aa4 U3y4eHHbIE (DAKThl U TEOPEMbI IJITAHUMETPUH; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMETH
OIIEpPUPOBATH IOHATUSMU: MHOIOIDAHHHUK, CEYEHHE MHOIOIPaHHUKA,
MpaBWIbHBI ~ MHOTOIpAaHHUK, Tpu3Ma, mNOupamuaa, ¢urypa u
MOBEPXHOCTh BpALICHUA, IMJIUHIAP, KOHYC, map, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEYEHUSI KOHYyCa M LWIMHApA, NMapajuieibHble OCHU WY
OCHOBAHMIO, CEYEHHE Imapa, IUIOCKOCTh, Kacaromascs cdepsl,
UWJIUHAPA, KOHYCA; YMEHHME CTPOUTh CEYEHHE MHOIOTPaHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (DUTYPHI U TOBEPXHOCTH BPAICHHS, HX|
CEYEeHMs, B TOM YHUCJIE C MOMOUIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE
NPUMEHSATh CBOWCTBA TI'EOMETPUYECKHX (UTyp, CaMOCTOSTENHHO
dbopMynupoBaTh  OmpeAeNeHUus H3y4aeMbIX (QUTyp,  BBIIBHUTraTh
THIIOTE36l O CBOWCTBAX M TPU3HAKAX TEOMETPHYECKHX (uryp,
000OCHOBBIBAaTh ~ WMJM  ONpOBEpraTh  HUX; YMEHHE  IPOBOJIUTH
KJIaCCU(UKALMIO (PUTYp MO pa3INyYHbIM MpPU3HAKAM, BBIITOJIHATH
HE0OXO0IUMBIE IONIOJTHUTENbHBIE TOCTPOCHHUS
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OK 05 OcyiiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanmu ¢
y4eToM 0CcoOeHHOCTEeH
COLIMATILHOTO U KYJIbTYPHOTO
KOHTEKCTa

- OPUHATE  TPAAWIHOHHBIE  HAaIMOHAIBHBIC,
00L1eYEeI0BEUECKHE I'YMaHUCTHYECKHE u
NIeMOKpaTHYECKUE [IEHHOCTH;

COBCPHICHCTBOBATH SA3BIKOBYIO W YUTATCIILCKYIO
KYJIbTYpy KaK CpeICTBAa B3aUMOJCHCTBUS MEXNY|
JIFOAbMU Y ITIO3HAHUA MHPA,

- OCO3HaTh LIEHHOCTH HAY4YHOW JeSATEIbHOCTH,
rOTOBHOCTD OCYIIECTBIIATH MPOEKTHYIO u
HCCIIEJOBATEIbCKYIO IESITEIbHOCTD

WHIWBUIYAJIbHO WU B I'PYIIIIC;

- BHOCHUTD KOPPECKTHUBBLI B JACATCIIbHOCTD,
OLICHMBATh  COOTBETCTBHE  pE3YyJbTATOB  LIEJIIM,
OLCHUBATb PUCKHU HOCJ’ICIICTBPIIZ JACATCIIbHOCTH,

- BJIaJICTh HABBIKAMHU y4eOHO-HMCCIICI0BATEIBCKON
U TPOEKTHOW JEATENbHOCTH, HABBIKAMM pa3pelicHusl

po0Jem;

- CO3/MaBaTh TEKCThI B Pa3IMYHBIX (opmarax ¢
Y4eTOM  Ha3HaueHuss HMHPOpMAIMd U  [EJNEeBOH
ayAUTOPHH, BBIOMpAst ONTUMAIBHYIO bopmy

MMPCACTABJIICHUA U BU3YyaJIN3alluu,
- BJaJIeTh HaBBIKaMH IIO3HABATEIbHOM peq)J'ICKCI/II/I

KaK  OCO3HAHMS  COBEpIIAEMBIX  JEUCTBUM W
MBICJIIMTCIBbHBIX mponeccos, nux PE3YyIbTAaTOB H
OCHOBaHUH

- yYMEThb ONEpUPOBaTh MOHATUSAMU: CpeaHee apu(pMETHUYECKOE,
MenuaHa, HauOoJbllee ¥ HaMMEHbINee 3HAYCHUS, pa3Max, ITUCIEepCHs,
CTaHJApTHOE OTKJIIOHEHHWE YHCIOBOrO Habopa; YMEHHE MW3BIIEKATh,
MHTEPIPETHPOBATh MH(POPMALIMIO, NPEACTABICHHYIO B Ta0NMIAX, HA
uarpaMmax, rpaukax, OTpakarollyto CBOMCTBA pealIbHbIX MPOLIECCOB
U SBJICHUW; TPEICTAaBIATh WH(POPMAMIO C TOMOIIBIO TaOIUI ¥
MarpaMM; HMCCle10oBaThb CTATUCTUYECKHE [aHHbIE, B TOM YHUCIE O
PUMEHEHHEM Tpa@HUECKUX METO/I0B U JIEKTPOHHBIX CPEJICTB;

- YMETh ONEpPUPOBATh MOHSATHAMH: TOUYKA, MpPsMas, IIOCKOCTb,
[POCTPAHCTBO, JBYIPAaHHBIA  Yroji, CKpeLIMBarOIIUecs IpsMble,
MapajuIeIbHOCTh M MEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, YToJ]
MEXy HPSIMBIMH, YTOJ MEXAY NPAMONH U IUIOCKOCTBIO, YTOJI MEXIY,
[UIOCKOCTSIMH, PACCTOSTHHE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHHE MEXTY]
PSMBIMU, PACCTOSTHHE MEXTy TNIOCKOCTSIMH;

- YMETh HCIOJIb30BaTh NPU PEIICHUH 33/1a4 N3yudeHHbIE (DaKThI U
TEOpeMbl IUIAHUMETPUH; yMEHHE OIICHWBAaTh pa3Mepbl OOBEKTOB
OKPYXAIOIIEr0 MHpa;

- yMeTb  CBOOOIHO  OIEPHUPOBATH cpenHee
apupmeTHyeckoe, MeauaHa, HauOoJblllee U HaUMEHblIee 3HAuYCHMs,
OTKJIOHEHHE [UIS  ONHUCAHUS
YHCIIOBBIX JIaHHBIX; YMEThb HCCIEIOBaTh CTAaTHCTHYECKHE NaHHBIE, B
TOM 4YMCJ€ C NPUMEHEHHEM TIpaUuecKuX METOAOB M 3JIEKTPOHHBIX
CpeACTB; rpaduyecku Ucciae0BaTh COBMECTHbIE HAOIIOACHUS C
[TOMOILIBIO THArpaMM pacCeUBaHUs U JINHEWHON PErpecCUuun

IIOHATHUSAMMU.

pa3Max, JUCIepCusi, CTaHIAAPTHOE
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OK 06 IIposiBaTh
Ipa)xIaHCKO-

MaTPUOTUYCCKYIO ITIO3UILIUIO,

JIEMOHCTPUPOBATH
OCO3HAHHOE IIOBE/ICHUE Ha
OCHOBE TPaJUIIMOHHBIX
00I1eYETIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
y4€TOM rapMOHM3ALUN
MEKHAIIMOHAIBLHBIX U
Me)erJII/II‘I/IOSHBIX
OTHOIIICHUH, TPUMEHSTh
CTaHJIapThI
AHTUKOPPYIIUOHHOTO
MOBEICHUS

- TOTOBHOCTP K  AKTHBHOH  JCATSIBHOCTH
TEXHOJIOTMYECKOM M COLMAJbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTD WHUIMUPOBATH, IJIAHUPOBATh 5|
CaMOCTOATEJIbHO BBINOJHATH TAKYIO JEATEIIbHOCTD;

- IUIAHUPOBATh W OCYUIECTBIIATh JCHUCTBUS B

OKpYKalIllel cpele Ha OCHOBE 3HAHMUS LeJeH
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUYECTBA;
- CaMOCTOSITENILHO OCYILIECTBIIATD

MO3HABATENIbHYIO JIEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 337a4d B

00pa30BaTENIbHOW  JICATCIIBHOCTH U JKU3HEHHBIX
CUTYaITUSX;
- CIoco0CTBOBATH (hopMupOBaHUIO 7|

MPOSIBJICHUIO IIMPOKOW 3pYIUILIMU B pa3HbIX 00JIACTAX|
3HAHUU, TOCTOSIHHO TMOBBILIATH CBOM 00pa30BaTEIbHbIN
U KYJIbTYPHBI ypOBEHb; - c(hOpMHpPOBATh, pPa3BUBATH
CIIOCOOHOCTh IMOHMMAaThb MHP C MO3ULUU JPYroro
4EeJI0BEKa

YMETh peliaTh TEKCTOBBIC 3314l PA3HBIX THUIIOB (B TOM YHCIIE
Ha TMPOILICHTHI, JOJMM W YacTH, HA JBIKEHHE, pabOTy, CTOMMOCTH
TOBApOB M yCIIYT, HAJIOTH, 3a7a4i U3 00JIACTH YIIPaBICHUS JIMYHBIMU H
CeMEHHBIMU  (PUHAHCAMH); COCTABJIATH BBIPAKCHHS, ypaBHEHUS,
HEpPaBEHCTBA M WX CHUCTEMBl MO YCIOBHUIO 3aJayd, WCCIEIOBaTH
MOJIy4EHHOE PEIICHNE U OIICHUBATh MPABAONOI00HOCTh PE3yJIbTATOB; -
- YMETh OIEPHUPOBATH MOHATHUSIMHU: ONPEJECICHUE, aKCUOMAa, TEOpEMa,

CIIEICTBUE, CBOWMCTBO, IPHU3HAK, JOKA3aTECIbLCTBO, PAaBHOCHIIBHBIC
(GOpMyIUPOBKH; yMEThb dbopmynupoBaTh obpatHoe %
[IPOTUBOIIOJIOKHOE  YTBEP)KIEHUE,  IPUBOAUTH  IIPUMEPHl W

KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTEMaTHUYeCKOW WHIYKIIHM]
[IPOBOJIUTh [JIOKA3aTElIbHbIE PACCYKJEHUS TMpPU pEUIeHUH 3aj]ay,
OLICHUBATH JIOTUYECKYIO IIPABWIIBHOCTb PACCYXKICHUM;
YMETb CBOOOJHO OINEPUPOBATH TMOHATUAMU: TOCIEI0BATEIBHOCTH,
apudmernyeckas ~ mporpeccus,  TIeOMETpUYecKas  Iporpeccus,
OeckoHeYHO yObIBaromass TeOMETpUYecKass MpPOrpeccusi; yMeETh
3a1aBaTh  MOCIEAOBATEIBHOCTH, B TOM 4YHUCIE C  IIOMOUIbIO
PEKYpPEHTHBIX (hopmyT;

- - yMeTb BbBIOMpPATh NOIXOJAIIMA METOJ MJIs pELIeHUs 3a7auu;
MOHMMAaHWE 3HAYMMOCTH MaTeMaTHUKH B H3YyYEHUU MPHUPOAHBIX W

06IIICCTBGHHI)IX IponeccoB u 5[BJ'I€HHI71; YMCETb  pacCliO3HAaBaTh

[IPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMETb IIPUBOJAMTH
[IPUMEPBl MAaTEMATUYECKUX OTKPBITMM POCCHMCKOM M MHUPOBOM

MaTE€MaTHYECKOW HAyK1

13



OK 07 CopeiictBOBaTbH
COXPaHEHHIO OKPYKaIOIIeH
Cpenbl, pecypcocOepeKeHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MPUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

HC INPUHUMATb IICfICTBPISI, MMPUHOCAIINEC BPCL
OKpYKarollel Cpee;

- YyMETh  MPOTHO3UPOBATH  HEOJIArONMPHUATHBIC
DKOJOTUYECKUE  TOCIEICTBUS  MPEAIPUHUMAEMBIX
neficTBHI,
Mpea0TBpaniaTh ux;

pPaCHIMPUTh  OIBIT JCSITCIBHOCTH

DKOJIOTUYECKON HAIIPABICHHOCTH;
pa3pabaTeiBaTh IJJaH PEIHIEHUs MpoOJeMbl ¢

Y4eTOM aHajau3a HMMEIOLIUXCS MaTepHUAIBHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

- OCYIIECTBIIATh  LIEJCHANPABICHHBIA  TOUCK
nepeHoca CpelcTB U CIIOCOOOB  JIEHCTBUS B

npodhecCHOHANBHYIO CPEey;

YMETh MEPEHOCUTDH 3HAHHS B MMO3HABATEIIbHYIO U
MPAKTUYECKYI0 00JaCTH KU3HEIEATEIIbHOCTH;
npeasiaraTh HOBBIE NMPOEKTHI, OLIEHUBATh UJIEU C
MO3UIIMM HOBH3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYMMOCTH;

JlaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCHUTH

KOPPCKTHUBBI B ACATCIIbHOCTh, OICHUBATL COOTBCTCTBUC
PC3YJIbTATOB LCJISAM.

yYMETh ONEPUPOBATH MOHATHAMHU: (YHKIHS, HEIpephIBHAs
¢byHKIMS, TPOM3BOJHAS, TEpPBOOOpa3Has, ONpPECNCHHBIH HHTErpa]
YMETh HAaXOJWTh IMPOM3BOAHBIC 3JIEMEHTApHBIX (DYHKLHUH, HCHIOIb3YS
CIpaBOYHBIE MAaTEpUANbl; HCCIEAOBaTh B MPOCTEHIIUX Cllydasx
(GYHKIIMM HAa MOHOTOHHOCTH, HaXOJIUTh HAMOOJBIINE W HAMMEHBIIHUE
3HaYeHUsT  (QYHKUMH;  CTPOUTH  TpaQuKH  MHOTOWIEHOB ¢
UCIIOJIb30BAHUEM ammapaTa MaTeMaTHYeCKOro aHaln3a; MPHMEHSTH
MPOM3BOJIHYIO TIPU PEIICHUH 33734 Ha JBM)KEHHUE, PelaTh MPaKTHKOA
OpPHEHTHPOBAHHbIEC 3a/la4d Ha HAaWOOJIBIINE M HAaUMEHBIINE 3HAYCHHS,
Ha

HaXO0X/ICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

YMETh OIEPHPOBATH TMOHATUSMH: JIBIKCHHE B IMPOCTPAHCTBE,
noJ00HbIe (GUTypsl B TPOCTPAHCTBE; HCIOJIb30BAaTh OTHOIICHHE
TUIOIAACH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NPU PEUICHUY]
3ajady;

- yMeTb BBIUUCIATH TE€OMETPUYECKHE BEJIMYMUHBI (IJIMHA, YTOJ,
JI01a]1b, 00BEM, TUIOIIAAL TOBEPXHOCTH),

UCIIONB3YS U3y4eHHBIE ()OPMYIIBI U METO/IBI,

- yMeTb ONEpUPOBATh TMOHSATUSMHU: HENPEPHIBHOCTh (YHKIUH]

acCUMITOTHl Tpaduka (yHKIMH, TepBas U BTOpas IPOU3BOIHAs
(GyHKLIMH, TEeOMETpUYEeCKMA U (PU3MUECKUIl CMBICT MPOU3BOIHOM,
nepBooOpasHas, ONpeAeIeHHbI HHTETpall; yMETh HAXOIUTh
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acUMNTOTHl Tpaduka (YHKIWH; YMEHUE BBIYHMCIATH IPOU3BOIHBIC
CYMMBI, [IPOU3BEJCHUS, YACTHOIO U KOMIIO3ULUK (YHKLUH, HAXOJUTH
ypaBHEHHE KacaTelbHOH K rpaduKy QyHKINU;

- YMETb  HUCHOJB30BaTh IPOU3BOAHYI JUISI  HCCIEIOBaHUS
GyHKUMH, JUIsI HAXO0XKJCHHUS HAWIy4IlIero pelleHusl B NPUKIATHBIX, B
TOM YHCJIE COLMATBHO-SKOHOMHUYECKHX W (U3UYECKUX 3ajadax, s
OIpe/ieIeHUs] CKOPOCTH M YCKOPEHMSI; HaXOAUTh IUIOMAAN U 00bEMB]
¢buryp ¢ moMouIbI0 UHTErpaia; MPUBOAUTH IPUMEPHI MATEMATUYECKOTO
MOJICJIMPOBAHMS ¢ TIOMOLIBIO AU (hepeHINATBHBIX YPAaBHEHUIH;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHITUAMHU: MPAMOYTOJIbHAS
cUcTeMa KOOpJAMHAT, BEKTOP, KOOPJAMHATBI TOYKH, KOOPIUHATBH]
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEIEHHE BEKTOpa Ha YHUCIIO,
pas3jioKeHUE BEKTOpa N0 0a3uCy, CKAISIPHOE IPOU3BEAECHUE, BEKTOPHOE
[IPOU3BE/ICHUE, YroJl MEXIy BEKTOpaMH; YMEHHUE MCIIOIb30BaTh
BEKTOPHBIH M KOOPAMHATHBIA METOJ JJsl pEIIeHUs] FeOMEeTPUYECKUX
3ajay U 3a7a4 JPYrux y4eOHBIX MPEIMETOB; ONEPUPOBATh NOHATUSIMM:
MaTpuna 2x2 u 3x3, onpeneauTenb MaTpUIbl, TEOMETPUUECKUIN CMBICI]
OIpEEIUTENs
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2. CTPYKTYPA U COAEP)KAHUE YUEBHOM IV CHUATITAHBI

OVIL.03.Y MATEMATHUKA

2.1. Oobem yueonoro npeamera OYIL.03.Y MaremMaTuka u BUAbI y4eOHOIi padoThI

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM THCHUTITIHHBI 293
OCHOBHOE CO/Iep:KaHue 192
BT. 4..

TEOPETHYCCKHUE 3aHATHS 112
MPaKTUYECKHE 3aHATHUS 80
npogeccHOHATbLHO OPHEHTHPOBAHHbIE 3aHATHUS 32
BT. 4..

PAKTUYECKHUE 3aHATUS 32
caMoCToOsITe/IbHAsI padoTa 65
IIpomexyTouHas aTTecTanus (IK3aMeH 2 ceMecTp) 4




2.2 TemaTnyeckuii IJIaH U coJiep:KaHue YUeOHOI U CUUIIIMHBI

O0beM, aKkaj.

4/ B TOM
qyucie Koabl koMnereHuuii,
HanmenoBanu
e pasNeIon u Coneprxanue yueGHOro MmaTepuasa u (popMbl OPraHu3aAnNH 1eSITETbHOCTH B (hopme ¢popmupoBanuio
Tem o0y4yarommxcs NPaKTHYECKO | KOTOPbIX cnocoocTBYeT
i 3J1eMeHT MPOrpaMMbl
MOAT0TOBKH,
aKaa. 4
1 2 3 4
BBenenne 2
Matematuka B Hayke, TEXHUKE, OKOHOMHKE, HWH()OPMALMOHHBIX TEXHOJOTHIX H 2 OK 1, 0K 2,0OK 3, OK 4,
BBenenne MIPAKTUYECKON NesTeNbHOCTH. Llenu u 3amaun u3ydeHus MaTeMaTUKH MPU OCBOCHHH OK 5, 0K 6, OK 7
npodeccuii CITIO u cneunansHocreit CIIO.
Pa3zpmen 1. IloBTOpEHUE Kypca MATEMATHKHU OCHOBHOM HIKOJIbI 8
Coaep:xanue yue0HOro MaTepuaJia 8 OK 1, OK 2, OK 3, OK 4,
JleKIIMOHHOE 3aHATHE. 2 OK 5, 0K 6, 0K 7
1. Yucna u Beiunciienus. BeipaxkeHus v npeodpazoBaHus
IMpakTuyeckoe 3aHsATHE. 4
Tema 1.1 1. JleiicTBuUS HAJ MOJOXUTEIBHBIMUA U OTPULIATEIILHBIMHI YUCIIaMH, OOBIKHOBEHHBIMHU U
Yucaa u JECSITUUHBIMU Ipo0siMu. JlelcTBHSI cO CTeNeHIMHU, GOPMYJIIbl COKPAILIEHHOTO YMHOKEHHUSI.
BbIUKMCJeHHs. | 2. Beruucnenus u npeoOpa3oBanusi. Y paBHEHHs U HEPAaBEHCTBA.
Boipaskenust IpodeccuonaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHUe 2
npeodpa3oBan | 1. IlpakTuko-OpMEeHTUPOBAaHHBIE 33aJaud B Kypce TIE€OMEeTpUM Ha IUIOCKOCTHU. IIpocTbie
ust MPOILIEHTHI, pa3Hble CIIOCOOb! MX BbhIYMCIeHUs. CI0XKHbBIE POLEHTHI. Pemenne 3anau
poeCCHOHATILHOTO XapaKkTepa
Paznen 2. 2. Aareopa 36
Conep:xanue y4eOHOIro MaTepuasa 4 OK 1, OK 2, OK 3, OK 4,
Tewma 2.1, Jlekuuonnoe 3ausTHE. 2 OK'3, 0K'6, 0K 7
Pazsurue 1. ensie u parmoHanbHbIe Yrcia. JeficTBuTeNnbHbIE yncia. KoMmriekcHble unca.
HOHSTHS O [MpuOMKeHHBIC BEIYUCIICHUSL.
Hnciae IpakTHYecKoe 3aHATHE. 2

1. Apudmerndeckue ACUCTBHS HAA YUCIAMH, HAXOXJACHHUE TPUOIMKCHHBIX 3HAUYCHUUN
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BEeJIMYMH W TOTPENIHOCTEH BBIYMCICHUI (a0CONMIOTHOW W OTHOCHTENBHOW), CpaBHEHHUE
YHUCJIOBBIX BBIPAXKEHUN.

Tema 2.2.
Kopuu n
CTEeleHHu

Conep:xanue y4eOHOro MaTepuasa

20

JleKIIHOHHBbIE 3AHATHS.

KopHu u crenenn.

1. KopHu HarypaqbHOW CTENEHU M3 4YUCIa U UX CBOMCTBA. CTENEHW C pPALMOHAIBHBIMU
[MOKa3aTeJsIMHU, UX CBOMCTBA.

2. CremneHu c JeHUCTBUTEILHBIME TTOKa3aTesiMu. CBOWCTBA CTETICHH C JICHCTBUTEIIBHBIM
[IOKa3aTeJeM.

IIpeoGpa3oBanue ajredpanyecKux BhIPAKEHHUIA.

3. Omnpenenenue mokazaTelbHON (yHKIMU. Vcmonb3oBaHHE €€ CBOWCTB MpU PEIICHUH
ypaBHEHUI U HepaBeHCTB. [IpeoOpazoBaHne panMoOHAIbHBIX, UPPALMOHAIBHBIX, CTEICHHBIX,
MOKA3aTeJIbHBIX BHIPAXKECHHUI.

IlpakTH4yeckue 3aHATHSA

1. Beruucnenue u cpaBHeHUE KOpHEN. BhInoHeHne pacueToB ¢ paJuKaIaMH.

2. HaxoxxieHue 3Ha4eHUH cTeneHel ¢ paloHanbHbIMU NoKa3aTeasiMu. CpaBHEHUE CTEIIEHEH.
[IpeoOpa3oBanus BEIpAKEHHA, COAEPKALIIX CTCTICHH.

3. Perienne uppanuoHanbHbIX U OKA3aTENbHBIX YPAaBHEHUI.

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COIECPKAHUE

HpaKanecxoe 3aHsTHe. [loKa3aTeabHbIe U CTEIICHHBIE (I)YHKI_II/II/I B IIPAKTUKO-
OPHUCHTHPOBAHHBIX 3a/jda4ax

CamocrosiTesibHas padoTa 00y4yaromuxcst

1. IlpopaboTka yueOHOI TuTEpaTyphl, KOHCIIEKTA I10 U3y4aeMOi TeME;

2. Pemenue 3a1a4 1mo u3ydaeMoii Teme.

3. [ToaroToBka noki1a10B Ha TeMbl «Iloka3arenbHble U CTeNEHHbIE (PYHKIIUHN B IPAKTUKO-
OPHUCHTHPOBAHHBIX 3ajjadax», ((HpI/IMeHeHI/Ie CJIOKHBIX TPOUCHTOB B 9KOHOMHWYCCKUX
pacuerax 3a1a4 npopecCHOHAILHON HANPaBIEHHOCTH

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7

Tema 2.3.
Jlorapugmsi

Conep:kanue y4eOHOT0 MaTepHuaa

12

JleKIIHOHHBbIE 3AHATHSA.

1. Jlorapudm uncna. OcHoBHOE JOrapupMHUUECKOE TOKAECTBO. JlecATUUHBIE U HATypaJIbHbIE
Jorapu(PMBbL.

2. [IpaBuna neiictuii ¢ norapupmamu. Ilepexoa kK HOBOMY OCHOBaHHUIO.

IIpakTuyeckue 3aHATHS

1. Haxoxnenue 3HaueHui jorapudma mo mpousBoiIbHOMY OocHOBaHUIo. [lepexoa oT oaHOTO
OCHOBaHHSI K Jpyromy. Bwrumcnenue u cpaBHeHue mnorapudmon. JlorapudmupoBanue wu
MMOTCHIIUPOBAHKUE BBIPAKEHUH.

2. Pemienne norapuMuuecKnx ypaBHECHUI

18

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7




IIpeoOpa3oBanne anreGpanvecKux BbIpaKeHUI.
3. [IpeobpazoBanme morapupMUIECKIX BHIPAKCHUM.

IMpodeccnoHabHO OPUEHTHPOBAHHOE CO/IEPKAHUE

IIpakTHYeckoe 3aHATHE. 2
1. Jlorapudmsl B pupoae u Texuuke. [Ilpumenenue norapudma. Jlorapupmudeckasi cnupaib
B npupoae. Ee maTtemaruueckue cBOiCTBa.
Pazpnen 3. OCHOBBI TPUTOHOMETPHH 30
Conep:xanue y4eOHOIro MaTepuasa 4
Tema 3.1. JleKIMOHHOE 3aHsATHE. 2 OK 1, 0K 2, 0K 3, OK 4,
OcHoBHbIE 1. Panmnannas mepa yrna. Bpamarensnoe asmkenue. Tpuronomerpudeckue pynkunu. CHHYC, OK 5, 0K 6, OK 7
MOHATHS KOCHHYC, TAHT€HC U KOTAHI€HC YHuCIIa.
Tpuronomerpu | I[lpakruyeckoe 3aHsTHE. 2
" 1. 3o0paxeHune yriioB BpalleHUsl Ha OKPY>KHOCTH, COOTHECEHHE BEIMYMHBI YTIIOB C €T0
pacroyiokeHueM
Coaep:xanue y4e0HOro MaTepuaJia 4
Tema 3.2. JlekIMOHHOE 3aHsAITHE. 2
OcHOBHbIE 1. @opmynsr mnpuBenenus. @Dopmynsl cinoxenus. Dopmynbl  yaBoeHus. Dopmyibl
TPUTOHOMETPH | MOJOBUHHOIO yIJa.
YyecKue IIpakTuyeckoe 3aHsTHE. 2
TOXK/IeCTBA 1. IlpumeHeHNE OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIECTB JJIsi BBIUYMCICHUS 3HAUYCHUUN
¢ynkuuit. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIIbI CIOKEHUS, YABOCHHS.
Tema 3.3. Coaep:xaHnue yueOHOTro MaTepuaJia 4
IIpeodpa3oBan | JlekunmoHHOe 3aHATHE. 2
ust [IpeoOpa3oBanne CymMMBI B TIPOHM3BEIECHHE W TMPOW3BEICHHS B CyMMY BpipakeHue
NPOCTEMIMX | TPUTOHOMETPUYECKHUX (YHKIUI Yepe3 TaHTeHC OJIOBUHHOTIO yIia
Tpuronomerpu | I[pakrnyeckue 3aHATHS 2
YeCKHUX [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BBIPAXKEHUN, (QYHKITHH.
BbIPAKEHUH
Conep:xanue yueOHOIro MaTepuasa 18
Tema 3.4.
JleKunoHHOE 3aHsATHE. 8
Tpuronomerpu 11 .
qecKIe . [Ipocreiinme TpUTOHOMETPUYECKHE YPAaBHEHUSI.
2. TpuroHoMeTprvecKrne HepaBeHCTBA
YPABHEHMI M| o OO0patHbIe TPUTOHOMETPUYECKHE (PYHKITUH: apKCHHYC, apKKOCHHYC, apKTAaHTEHC
HepaBeHCTBa

4. TlpumeHeHue OOIIMX METOIOB PEIICHUS YPaBHEHUN U HEPABEHCTB
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IIpakTHYecKkue 3aHATHA

1. Pemenue MPOCTEUIINX TPUTOHOMETPUUYECKUX ypaBHEHUH. [Ipocreiimue
TPUTOHOMETPUYECKUE HEPABEHCTBA.

2. Ilpocreiimme  TpUTOHOMETPUYECKHE YpaBHEHHMs W HepaBeHcTBA.  OOparHbIe
TPUTOHOMETpUYECKHE (PYHKIMH: aPKCHHYC, ApPKKOCUHYC, apKTAHT€HC.

CamocTrosiTesibHasi padoTa 00y4arouuxcs
1. [IpopaboTka yueOHO#1 IuTepaTyphl, KOHCIICKTA 110 U3y4aeMOil TEME;
2. Pemienue 3a1a4d mo u3yyaeMom Teme.

Pazpgen 4.

DyHKIUH, X CBOICTBA U rpaduKu

26

Tema 4.1.
DYyHKUMH, UX
CBOMCTBA M
rpa¢guku

Conep:xanue yueOHOIro MaTepuasa

JlekunonHoe 3aHsATHE.

DyHKIUM ¥ UX CBOMCTBA.

1. Onpenenenus pyHKIMH, UX 00IACTh ONPEAETICHNUS U MHOXKECTBO 3HAYEHUH; rpauk
¢byHKIMH, TOcTpoeHue rpaduKoB PYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.
MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, NEPUOIUYHOCTb. [IpoMexyTKH
BO3pacTaHusi M yObIBaHUS, HAHOOJIbIIIEE U HAWUMEHbBINEE 3HAYCHHUS, TOUKH SKCTPEMyMa.
I'paduueckas unTepnperauus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX
mporeccax M sBICHUsX. Apupmerndyeckue onepanuu Haj QyHKuusMH. CroxHas (QyHKIUS
(KoMIIO3UIIHS ).

OO6nacth onpeneneHus U 00J1acTb 3HaUeHUH oOpaTtHOM PyHKIMK. ['paduk oOpaTHOM

GbyHKIHH.

IIpakTHYecKkHne 3aHATHA

1. Omnpenenenue ¢ynkuuil. [loctpoenne u urteHue rpadukoB QyHkuui. MccnenoBanue
¢byakuu. CBolicTBa JMHEWHOH, KBaJpaTHYHOH, KyCOYHO-TMHEHHOW M JIpOOHO-TMHEWHOM
¢bynkuuit. HerpepblBHbIE U IEPpUOJUMUECKUE QYHKITUH.

2. ObpartHble QYHKINN U UX TPAQUKH.

Hpmbeccnonanbﬂo OPUCHTHPOBAHHO€ COACPKAHUEC

IIpakTHYeckoe 3aHATHE.
1. ITpumeps! 3aBUCHMOCTEN MEX1y IEPEMEHHBIMU B PEAIbHBIX MPOLECCaX U3 CMEKHBIX
mucuuIuiiH. Onucanye NPOU3BOJCTBEHHBIX MPOIECCOB ¢ TOMOIIBIO IpaduKoOB HyHKIUH

Tema 4.2
CreneHHble,
NMoKa3aTeJbHbI
¢,
Jorapupmuyec
KHe H
TPUTOHOMETPH

Conep:kanue y4eOHOT0 MaTepuaJa

18

JleKuMOHHOE 3aHATHE.

1. Ompenenenusi cTeneHHBIX, MOKA3aTENbHBIX, JIOTapupMUIecknX (YHKIUU MX CBOMCTBA U
rpadukH.

2. OnpeneneHne TPUTOHOMETPUIESCKUX (DYHKITMH UX CBOWCTBA U rpapuKH.

3. IIpeobpazoBanus rpadukoB. [lapamuienbHbId MEPEeHOC, CUMMETPUS OTHOCHUTEIBHO OCEH
KOOpAUWHAT U CUMMCTPHA OTHOCHUTCIBHO Ha4dajla KOOpAWMHAT, CUMMCTPHA OTHOCUTCIILHO

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7
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yecKHe NPAMOM Y = X, PaCTSIKEHHUE U CHKATUE BIOJb OCEH KOOPAUHAT.
(PyHKIHH. 4. Tapmonnueckue kojeOaHusi QpyHkiuu. [IpuMmeHeHne CBOWCTB (DYHKIHMHM 11 CpaBHEHHS
Oo0paTtHbIe 3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMNA, PEIICHUS! TPUTOHOMETPUYECKUX YPaBHEHUIA.
Tpuronomerpu | Ilpakruyeckue 3aHaTHA 2
YyecKue 1. IIpeoOpazoBanus rpaduka pynkuuu. ['apmonnueckue konebanus. [lpuxnanueie 3amayn.
pynkuuu [TokazarenbHble, JOTapuPMHUUYECKHE, TPUTOHOMETPHYECKUE YpPAaBHEHHS W HEPaBEHCTBA.
OOpaTHble TPUTOHOMETpUYECKUE QYHKIUH.
IIpogeccnonanbHO OPUEHTHPOBAHHOE COAEPKAHME
IIpakTnyeckoe 3ansTHE. 2
1. Ucnonp3oBaHue CBOMCTB TPUTOHOMETPUYECKUX byHKIMI B
npodeccnoHaNbHBIX 3a7auax.
CamocrosiTesibHast padoTa o0y4aromuxcst 6
- [IpopaboTka y4eOHOI AUTEpaTyphl, KOHCIEKTA 110 H3y4aeMOl TEME;
- Pemienue 3a1a4u no uzyyaeMou Teme.
- [logroroBka nokinana Ha TeMy «Ci0KeHUe rapMOHUYECKUX KOoseOaHUil»
Pasnen 5. IIpounsBonnasi pyHKINHU U ee IPUMEHEHHUE 37
Conep:xanue yueOHOTro MaTepuaJia 21
JIeKIIMOHHBIE 3aHATHS. 10 OK 1, OK 2, OK 3, OK 4,
IMocaemoBaTeILHOCTH. OK5,0K 6, OK 7
1. Cnocobbl 3aaHusi M CBOMCTBAa YHCIOBBIX MocienoBareiabHocTel. IlonsTHe o mpenene
MIOCJIEI0BATEIBHOCTH. CymiecTBoBaHue npenena MOHOTOHHOM OTrpaHUYEHHOU
IIOCJIEJ0BATEIBHOCTH.
Tema 5.1. 2. CymMupoBaHHWE IOCTEIOBaTEeIbHOCTEH. beckoHewHO yObIBaromasi reoMeTpudecKas
MousiTue MIPOrpeccus U ee cymma.
npoussonuoii | IIpousBoauas.
®opMybI 1 3. IonsTHE MPOU3BOIHON (PYHKIIMH, €€ TE€OMETPUICCKHI CMBICII. YpaBHEHHE KacaTeIbHON K
npaBuiIa rpaduxy ¢ynkiun. [Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BECHUS, YacTHbIE. [Ipon3BOIHBIE
nuddepenup | OCHOBHBIX dIEMCHTAPHBIX BYHKIH.
OBAHMSL. 4. Onpenenenue cnoxxHor ¢pyHkuuu. [IponszBoaHas cnoxHON QyHKIUH.
5. IlonsTne mnpou3BoaHOW BbICIIEro mnopsaka. IlpousBonHele o0paTHON GyHKIMH H
KOMITO3UIIUHU (YHKITHH.
IIpakTuyeckue 3aHATHS 6

1. UYwucrmoBas moOCHEAOBAaTEIbHOCTh, CIOCOOBI €€ 3a/JaHds, BBIYHCICHUS YICHOB
mocjenoBaTenbHOCTH.  [Ipemen  TOCIeI0BaTEbHOCTH. beckoneyno  yObIBaromas
reoMeTpHUYECKasl IPOrPecCusl.

2. llpaBuma u dopmynsl auddepeHIpoBanns, TaOIUIA TPOU3BOMAHBIX SJIEMEHTAPHBIX
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¢bynkuuit. [IponsBogHas U ee reOMETPUUECKUN CMBICIT.
3. YpaBHeHHE KacaTeIbHON B 00111eM BHU/IE.

CamocrosiTesibHas padoTa 00y4yaromuxcst

1. TIpopaboTka yueOHOM TUTEpaTyphl, KOHCIICKTA 0 U3y4aeMOU TeMe;

2. ITogroToBka nokiana Ha TeMy «CBs3b MEX]y HEPEPHIBHOCTHIO U U (DEepeHIIPYEMOCThIO
(GYHKIIUH B TOYKE»

Tema 5.2.
IIpumenenune
MPOU3BOJAHOM

Conep:xanue yueOHOIro MaTepuasa

16

JleKIIMOHHbIE 3aHATHS.

1. IlpuMeHeHHe TPOM3BOAHOM K HCCIACAOBAHUIO (YHKIMH M TOCTPOSHUIO TPaPHUKOB.
IIpuMepsl HCHONB30BaHUSA IMPOU3BOJHOM I HAXOXKACHUS HAWIydlIero pEIICHUS B
MPUKJIATHBIX 33/1a4ax.

2. Ilonatue acUMOTOTHI, CIOCOOBI UX OMpeAeTeHUs. AJITOPUTM HCCIENOBaHHUS (DYHKIUH U
MOCTPOEHUS €€ TpadrKa ¢ TOMOIIBIO TTPOU3BOTHOM.

3. Anroputm uccienoBanus pyHKINUU U TOCTPOEHUS ee rpadrKa ¢ MOMOIIBI0 TPOU3BOTHOM.

IIpakTHYeckue 3aHATHA

1. HaxoxnaeHue HauOOJBIIEr0, HAaUMEHBLIETO 3HAYEHHUS U SKCTPEMalbHBIX 3HAYEHUH
¢byHkuuu. COOTBETCTBHE 3HAKa BTOPOM MPOU3BOIHON BBIMTYKIOCTH (BOTHYTOCTH) (YHKIIUU Ha
oTpe3ke. 3a/1adyl Ha MAKCUMYM U MUHUMYM.

2. UccnenoBanue GyHKINHU C TOMOIIBIO TIPOU3BOTHOM

HpO(l)eCCI/IOHaJIbHO OPUCHTHPOBAHHO€ COACPKAaHUE

IIpakTHYecKHe 3aHATHA.

1. ®usnyeckuii CMbICI MPOU3BOJHON B MPO(ECCHOHANBHBIX 33/1a4aX €CTECTBEHHO-HAYYHOTO
npodus.

2. HaxoxaeHrne ONTUMAlIbHOTO Pe3ysbTaTa ¢ MOMOIIBI0 MPOM3BOTHON (YHKIMHU B 3a7adax
€CTECTBEHHOHAYYHOTO MPO(UIIS.

CamocTosiTe/ibHas padoTa 00y4ar0IMXCA
- [IpopaboTka yueOHOM TUTEpaTyphl, KOHCIIEKTA 110 U3y4aeMOU TEME;
- Pemrenue 3a1au no uzyyaeMou Teme.

OK 1, OK 2, OK 3, OK 4,
OK 5, 0K 6, OK 7

Pasnen 6.

HHuTerpaJ u ero npumMeHeHue

14

Tema 6.1.
HNuTerpan u
ero
NpUMEHEeHue

Conep:kanue y4eOHOT0 MaTepuaJia

14

JleKIIHOHHOE 3aHATHE.

1. 3amaua 0 BOCCTAaHOBJICHMHM 3aKOHA JBWKCHHs IO H3BECTHOW ckopocTu. [loHsaTue
uHTerpupoBanus. O3HAKOMJICHHE C TIOHSATHEM HHTErpajia M MepBOOOpasHOU mia (QYyHKIIMH
y=f(x).

2. IlpumeHeHHME ONPENCIICHHOTO HWHTErpajia Il HaXOXJICHUS IUIONIAJd KPUBOJIMHEHHOM
tpaneruu. @opmyna Herlorona-Jleliouuna. Ilpumepsl npuMeHeHuss UHTErpasia B (pu3MKe H
T€OMETPHUU.

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7
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IIpakTHYecKkHe 3aHATHA.

1. Unrerpan u nepBooOpa3Has. Beraucienne nepBooOpa3Hoi s

JTaHHOM (QYHKIHU.

2. ®opmyna Herorona-JleliOnua. Borancnenue rmiomaai KpuBOJIUHEHHOM Tpaneuy.

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC

I[IpakTHYeckoe 3aHATHE. 2
1. 'eomeTpudeckuii cMbICI onpeneneHHoro narerpaina. ®opmyna HerotoHa - JleiioHuma.
Pemenne 3ama4 Ha MpUMEHEHHWE WHTETpalia JIJsl BBIYUCICHUS (QU3NYECKUX BEIHYUH H
wiomaznei. IlpuMeHeHus wuHTerpanma B 3a7adax Mpo(EeCcCHOHATBFHONW HANpaBIeHHOCTH
€CTECTBEHHOHAYYHOTO MPOQUIIS.
CamocTrosiTesibHasi padoTa 00y4aronuxcs 6
- [IpopaboTka yueOHOIi TUTEepaTyphl, KOHCIEKTA 10 U3Y4aeMOi TEME;
- Pemrenue 3a1a4 no u3y4yaeMom TeMe;
- [loaroroBka nokinana Ha TeMy «lloustue nuddepeHiuana u ero NPUIOKEHUS

Paznen 7. YpaBHeHus1 1 HEPaBEHCTBA 26
Coaep:kaHue yueOHOro MaTepuasa 26
JleKIHOHHbIE 3aHATHS. 12 OK 1, OK 2, OK 3, OK 4,
1. Paunonanehsle, HppalMOHAJIbHEIE, MOKa3aTeNbHbIC, JorapuMuIecKue u OK 5, OK 6, OK 7
TPUTOHOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI. PABHOCHIIBHOCTh ypaBHEHUH,
HepaBeHCTB, cucteM. OCHOBHBIEC MPUEMBI UX pEIIeHUs (Pa3I0KeHHe Ha MHOXKUTENN, BBEJICHUE
HOBBIX HEU3BECTHBIX, MOJACTAHOBKA, (YHKIIMOHATBLHO-TPAQUUECKUI METO).
2. Wcnonbs3oBanue CBOMCTB U rpadukoB (YHKIMI MpU pelIeHUH YPaBHEHU M HEPaBEHCTB.
Meroa UHTEpPBAJIOB.
3. YpaBHEHUS U HEPABEHCTBA C MOAYJIEM

Tema 7.1. 4. W300paxkeHME Ha KOOPJMHATHOM IUIOCKOCTM MHOJKECTBA DEHNICHUI YpaBHEHHH U

YpaBHenusi u | HEPABEHCTB C JIBYMsl IEPEMEHHBIMU U MX CHCTEM.
HEepABEHCTBA 5. 3HakoMcTBO ¢ mapametrpom. [IpocTeiime ypaBHeHUs U HEPABEHCTBA C TApaMETPOM.

6. [MonsTus: marpuma 2x2 u 3x3, onpeaenuTens MaTpuibl. Meton [aycca.
IpakTHuecKne 3aHATHS. 6
1 Pemenuie painoHanbHBIX, UPPALUOHATBHBIX, TOKA3AaTEIbHBIX U TPUTOHOMETPUUECKUX
ypaBHEHUM, HEPABEHCTB U UX CUCTEM. MeTOo] MUHTEpPBAJIOB.
2. Pemenne ypaBHeHUI ¢ TIPUMEHEHHEM BCEX MPUEMOB (Pa3ioKEeHUs Ha MHOKHUTEIH,
BBEJICHUSI HOBBIX HEM3BECTHBIX, MMOACTAHOBKH, (YHKIIMOHATHHO-TPaQUIECKUN METON).
3. IIpocreiimue ypaBHEHHS U HEPABEHCTBA C MOIyJieM. [[puMeHeHne paBHOCHITBHBIX
MEePEX0/I0B B ONPECICHHBIX TUMaX YPABHEHUN U HEPABEHCTB C MOYJIEM.
IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/IEP:KAHUE
IIpakTHYecKkoe 3aHATHE. 4
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1. Pemenue TEKCTOBBIX 3a/1a4 MPOGECCHOHATBLHOTO coaepxanus. HaxoxxaeHne Hen3BeCTHOM
BEJIMYUHBI C IOMOILBIO YPABHECHHUS.

2. PereHune TEKCTOBBIX 3a/a4 IMPOQECCHOHATBHOIO COAEPIKAHUSA, HAa PEIICHUE CUCTEM
JINHEMHBIX YpaBHEHUH.

CamocTrosiTesibHasi padoTa 00y4aronuxcs 7
1. IlpopaboTka y4ueOHOH TUTEpaTypbl, KOHCIIEKTa MO u3ydaemoil Teme. Pemenue 3amad 1o
M3y4aeMou TeMe.
2. [ToaroToBka nokiIa10B Ha TeMy «I paduueckoe penieHne ypaBHeHU 1 HEpaBEHCTBY,
«HccrnenoBanue ypaBHEHHI U HEPABEHCTB C TApaMETPOM»
Paznen 8. DJieMeHTbl KOMOMHATOPUKH, CTATUCTHKHU U TEOPUH BEPOSATHOCTEI 22
Conep:kanue y4eOHOT0 MaTepHuaia 2
JlekiHOHHbIE 3aHATHS. 2
Tema 8.1. .
Tpadbr 1. [Tonstue rpada. CeszuHbll rpad, nepeBo, Uk rpad Ha mwiockocTH. [Ipumenenue rpados K
pELIeHNUIO0 3a/1a4
Conep:xanue yueOHOTro MaTepuaJia 4
JleKIMOHHbIE 3aHATHS. 2 OK 1, OK 2, OK 3, OK 4,
Tema 8.2. 1. OcHOBHBIC TIOHATHS KOMOWHATOPHMKH. 3aJadyd Ha IMOJCYET YHCJIAa pa3MElIeHUH, OK5,0K 6, OK 7
JIEMEHTBL | penecTanoBOK, coueTanuil. Pelenne 3aa4 Ha nepeGop BAPHAHTOB.
KOMOMHATOPHK IIpakTHYeckne 3aHATHSA. 2
" 1. Uctopust pa3BuTHS KOMOMHATOPWKH, TEOPUU BEPOSTHOCTEW W CTATUCTHKU M HX POJIb B
pa3nUYHbIX cepax YeroBeUecKoi ku3HenesTeabHocTH. [IpaBuna komOuHaTopuku. Pemenne
KOMOWHATOPHBIX 3a/1a4. Pa3menienns, coueTaHus U IepECTaHOBKH.
Coaep:xaHue yueOHOT0o MaTepuaJia 8
JlekuHOHHbIE 3aHATHS. 4
1. CoObiTHe, BEpOATHOCTh COOBITHS, CIIOKEHHE W yMHOXKeHHe BeposiTHocTeil. Ilonstue o
HE3aBUCHMOCTH COOBITHH. YcCiOBHas BepoATHOCTh. OTHOCHUTENBHAsT YacTOTa COOBITHSA,
8.3. DieMenTHI | CBOMCTBO ee ycroWumBocTH. CTaTHCTHYECKOEe oOmpeaereHue BeposSTHOCTH. OrleHka
Teopun BEPOSATHOCTH COOBITHSI.
BepositHocTeii | 2. JINCKpETHAs CllydaiiHasi BEIMYHMHA, 3aKOH €¢ pacrpeiencHus. iCcIoBbIe XapaKTepUCTUKH
JMCKPETHOM CITy4aiiHOM BETMYNHBI.
IIpakTHYecKkue 3aHATHA 4
1. Knaccudeckoe ompeneneHrne BEpOSTHOCTH, CBOMCTBAa BEPOSITHOCTEH, TEOpEMa O CyMMe
BEpPOSTHOCTEN. BrIuncieHne BEpOATHOCTEN.
2. JluckpeTHas ciy4aiiHas BeIMYMHA U €€ YUCIIOBBIC XapaKTePUCTHKH.
Coaepixanue y4yeOHOIro MaTepuasa 8
8.4. NIeMeHTE! [ Jlercnnonnoe 3ansTHe. 2
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MaTeMaTH4YecK
0¥l CTATUCTHKH

[TonsTre o 3amayax MaTeMaTU4yecko craTHCTHKHU. [IpencraBneHue MaHHBIX (TaOIUIBL,
auarpaMmbl, rpaduKu), TeHepalbHAas  COBOKYIIHOCTh, BbIOOpka, (CTaTHCTHYECKHE
XapaKTEPUCTUKHA psga HAONIOJACMBIX JIaHHBIX. Pemienne mnpakTHyeckux 3agad C
MIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC

IIpakTuyeckue 3aHATHS.

[lepBuunas 006paboTKa CTATUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpecTaBieHUe.
Haxoxzaenue cpeqHUX XapaKTepUCTUK, HAOIt01aeMbIX TaHHBIX. [IpeacraBneHue qaHHBIX.
3aayn MaTeMaTUYeCKOM CTaTUCTHUKU €CTECTBEHHO-HAYYHOT O TPOdUIIs.

CamocrosiTesqibHasi padoTa 00y4arouuxcs

Pemenue 3aau no n3ydaemoi teme.

[ToaroroBka mokiaga Ha TeMy: «3ala4yu O 3aKOHE OONBIINX ducel», «CpeTHIe 3HAYCHUS U UX
IMPUMCHCHUC B CTATUCTUKCEC), «CxeMbI IIOBTOPHBIX HUCIBITAaHUN BepHYJIJII/I».

Paznen 9

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

20

Tema 9.1.
IIpsimble W
IUVIOCKOCTH B
NPOCTPAHCTBE

Conep:xanue yueOHOTro MaTepuaJia

20

JIeKIIHOHHbIE 3AHATHA.

1. Ilpenmer crepeomerpun. OCHOBHBIE NOHATHUS (TOYKA, IPsAMasi, IUIOCKOCTh, IPOCTPAHCTBO).
OcHOBHbIE aKCHOMBI ~CTepeoMeTpuu. B3aumHoe pacnojio)keHue JBYX MpsSMBIX B
npoctpaHcTBe. OCHOBHBIE POCTPAHCTBEHHbIE (PUTYPBHI.

2.  TlapamnenpHOCTH  TpsIMOM W IUIOCKOCTH.  [lapaiymenbHOCTh  TIOCKOCTEH.
[lepneHuKyISApHOCTD MPAMOM U IUIOCKOCTH. [lepnenauKyIsp 1 HaKJIOHHAs.

3. Teopembl O B3aUMHOM pAaCHOJOXEHHH MpsIMONM U IulockocTH. Teopema o Tpex
MEPIEHIUKYISIPAX.

4. Yron Mexay OpsAMOMl M IUIOCKOCTBIO. J[ByrpaHHBIM yroj. Yron MexIy IUIOCKOCTSMHU.
IlepnieH IUKYIAPHOCTD IBYX IUIOCKOCTEH.

5. I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapajUIeIbHBIA MEPEHOC, CUMMETPUS
OTHOCHTEJIBHO TUIOCKOCTH.

6. IlapamrenbHoe mnpoekTupoBanue. [lnmomane opToroHanbHOM mnpoekuuu. M3o0paxeHue
MIPOCTPAHCTBEHHBIX (UTYD.

12

IIpakTHYecKHe 3aHATHA.

1. [lpu3Haku B3aUMHOTO paCMOJOXKEHUS NpsMbIX. B3auMHOE pacmnosioXkeHue NpSIMbIX U
mIockoctel. IleprneHauKynssp W HakIOHHas K IUIOCKOCTH. TeopeMbl O B3aMMHOM
PAaCIIOJIOKEHUH NIPSIMOM U IITIOCKOCTH. Teopema 0 Tpex NepHeHANKYIIIpax.

2. Ilpu3Haky U CBOMCTBA MapayuIeIbHBIX U MEPIEHIUKYISIPHBIX IIJIOCKOCTEH.

3. Yrom Mexay NpsMbIMH. YTOJI MEXAY NMPSAMON U IMJIOCKOCThIO. PaccTosiHME OT TOYKM 10
IJIOCKOCTH, OT HNPSIMOM 1O IUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTMM, MEXKIY

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7
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CKPEUIMBAIOIIUMHUCS IPSIMBIMU, MEXKAY TPOU3BOJIILHBIMU (PUTypaMH B IPOCTPAHCTBE.

IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/IEP:KAHUE

IIpakTHyecKoe 3aHsATHE. 2
[leprieHANKYIAPHOCTD NPSIMOM U IJIOCKOCTH, AapaUINbHOCTD ABYX MPSIMBIX,
NEPIEHIUKYJIPHBIX IJIOCKOCTH, MEPIEHANKYIIPHOCTD INIOCKOCTEN B 3a/1a4ax
PO ECCHOHATIBHOTO COAEPIKAHUSL.

Pazgen 10 MHOrorpaHHUKH U TeJIa BpallleHus! 32
Conep:xanue yueOHOIro MaTepuasa 12
JleknmoHHoe 3aHATHE. 6 OK 1, 0K 2, 0K 3, 0K 4,
1. TlomsTme MHOrOrpaHHMKa. BepmumHbl, pebpa, TpaHn MHOTOrpaHHHMKA. Pa3Beprka. OK 5, OK 6, OK 7
MHororpaHnssle yribl. Beinmykisie MHOrorpanauku. Jluaronans. Ceuenue.
[Ipusma. [Ipsimas u HakimoHHas npusMa. lIpaBunbHas npusma. Ee ceuenue. [apannenenunen n
€ro 3JIEMEHTBHI.
2. Tlupamuna u ee snemeHThl. [lpaBunbHas nupamuga. YceueHnas nupamuna. Cedenne
MUpaMUJIbI.

Tema 10.1. 3. CumMmeTpusi OTHOCUTEIBHO TOYKHM, HpsAMOH, miuockoctH. CumMMeTrpun B KyoOe, B

MHororpannu | Hapaieienumnese, B npusme 1 mupamuje. IIpeacrapienue o NpaBUIbHbIX MHOIOrPaHHHKAX
KN (Terpanzpe, KyOe, OKTadipe, 0K IPe U HKOCAIPE).

IIpakTuyeckue 3aHATHS. 4
1. PaznuuHble BUABI MHOTOTpaHHUKOB. VX m300paxenus. CBoHCTBAa MPOTUBONOIOKHBIX
rpaHey U quaroHanei napasmienenumnena. [loctpoenue ceueHuid.
2. Bpruncrienue JHMHEHHBIX 2JIEMEHTOB, YriioB. [lnmomans OOKOBOW M MOIHOW MOBEPXHOCTH
MIPU3MBI, TUPAMUJIBIL.
IIpogeccuonaibHO OPUEHTHPOBAHHOE COAEPKAHME
IpakTHYecKoe 3aHsATHE. 2
1. IlonsiTMe  TPAaBUIBHOIO MHOTOTPAHHUKA. CaoiicTBa IIPABUJIBHBIX
MHOTOTrpaHHUKOB. CUMMETpUS B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY.
Conep:kanue y4eOHOT0 MaTepuaJia 8
JlekumnonHoe 3ansaTHE. 4

Tema 10.2. 1. Iunusap u koHyc. YceyeHHbIH koHyc. OCHOBaHUE, BBICOTa, OOKOBasi MOBEPXHOCTH,

Tesa u oOpasytomas, pa3BepTka. OceBble CEUSHHsI U CEUSHHUs], TapalyiesIbHble OCHOBAHUIO.
IOBEPXHOCTH 2. lllap u cdepa, ux ceuenns. KacarenpHas MmIOCKOCTh K cepe.
BpaICHHs IIpakTHYeckune 3aHATHSA. 4

1. Pemenue 3a1a4 Ha MOCTPOEHUE CEUCHUH, BBIYUCIICHUE AJIUH, PACCTOSIHUM, YTIIOB,
JIomaaei.
2. N300paxxeHne OCHOBHBIX KPYTJIBIX TEJ U BBITIOJIHEHUE PUCYHKA TI0 YCIIOBHIO 3a/1a4H.
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Tema 10.3.
O0beMbI
MOBepPXHOCTEM

TeJl.
KomouHnamun
MHOTOTPAHHUK
OB H TeJl
BpallleHus

Conep:xanue yueOHOro MaTepuaJia

12

JlekiuoOHHOE 3aHATHE.

1. O6bem u ero mzmepenue. @opmynbl 00beMa Kyda, MPSIMOYTOJIBLHOTO TapajuieJenuIea,
npu3Mbl, wmwmHApa. Dopmynsl obObeMa mHpamMuabl U KoHyca. DOpMynbl IUIOIIAIH
MOBEpXHOCTEH HUIMHApPa U KoHyca. Dopmynsl o0bema mmapa u riomiaau cdepsl. [logodue
tes1. OTHOIIEHUS TI0MIAJeH MOBEPXHOCTEN 1 00BEMOB MOAOOHBIX Tell.

IIpakTuyeckue 3aHATHS.
1. O6beMsbI 1 TUIONIA I TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIIICHHUS.

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC

I[IpakTHYeckne 3aHATHSA.

1. [Tnomanu 1 06beMbl KOMOMHHUPOBAHHBIX FTEOMETPUUECKUX Tell. PacueT BMecTUMOCTH
KHUJKOCTU B COCY/Iax pa3HOi (HOPMBI.

2. [Ipumepsl cuMMeTpuii B Tpoheccusix U CIelnaIbHOCTAX €CTeCTBEHHOHAYYHOTO MpoduiLs,
pelieHre 3aadax npodeccuoHalIbHOTO COAePKAHUS.

CamocrosiTesibHasA padoTa 00y4aro M XCH
1. [ToarotoBka gokiana Ha Temy: «llapannensHoe mpoekTupoBaHuey, «CeueHns B HAy4HOU
NEATEIBbHOCTHY, «I"eOMeTpUYECKHNEe U3MEPECHHS Tl U B MOCH CIICITUATBHOCTHY.

Paznea 11

KoopauHatsl 1 BEKTOPbI

16

Tema 11.1.
Koopaunarts! u
BEKTOPBI

Coaep:xanue y4eOHOro MaTepuaJia

12

JleKIIMOHHBbIE 3AHATHS.

1. [IpssmoyronbHast (AekapToBa) cUCTEMa KOOpAUHAT B IpocTpaHcTBe. Dopmyria paccTosHUS
MEXy IBYMS TOUKaMu. Y paBHEHUs cepbl.

2. Bexropsl. Moxynb BekTopa. PaBeHcTBO BekTOpoB. CliosKeHHE BEKTOPOB. Y MHOKEHUE
BEKTOpA Ha 4ncio. PaznokeHue BEKTOpa M0 HANpaBICHUSM. YTOJI MEXAY IBYyMsI BEKTOPaMHU.
[Ipoexnnsa BekTopa Ha ock. KoopauHaTel BEKTOPA.

3. CkanspHOe IpOM3BEIEHUE BEKTOPOB. YTOJ MEXIY BEKTOPAMH, YTOJI MEXy NMPSIMON U
IIJIOCKOCTBIO, YTOJI MEKY IIIOCKOCTSIMU. VICnoyIb30BaHNe KOOPAUHAT U BEKTOPOB IIPU
pELIEHNN MaTEMATUYECKUX U IPUKJIAIHBIX 3a/1a4.

IIpakTHYeckue 3aHATHA

1. lexapToBa cucteMa KOOPAUHAT B POCTPAHCTBE. Y paBHEHUE OKPYKHOCTH, CPEpHI.
Paccrosinne Mexay Toukamu. IIpocreiiine 3a1a4u B KOOpAUHATAX.

2. Bekropsl. JleficTBHsI ¢ BEKTOpaMH, 3aJJaHHBIMH KoOpauHaTaMu. KoopmHaTh BEKTOpa,
paccTosiHuE MEXy TOUKaMH, KOOPIAMHATBI CEpeuHbl 0Tpe3ka. CKalsipHOE TPOU3BEACHUE
BEKTOPOB, CKAJIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXAY BEKTOPAMH, yTOJI
MEXIY IPSIMOM U INIOCKOCTBIO, YIOJI MEXAY TUIOCKOCTSIMH.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IEPKAHUE

OK 1, OK 2, OK 3, OK 4,
OK 5, 0K 6, OK 7
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IpakTHYecKoe 3aHATHE. 2

1.Mcnionp30BaHre KOOPAWHAT U BEKTOPOB NP PEIICHUN MAaTEMATUYECKUX U IPUKIIATHBIX

3azad.

CamocrosiTesibHasi padoTa 00y4aruuxcs 9

- [IpopaboTka yueOHOI IUTEpaTyphl, KOHCIIEKTA 110 U3Y9aeMOU TeME;

- Pemienue 3a1a4 no uzyyaeMoun Teme.

- [loaroroBka nokiana Ha TeMy «BekTopHoOe 3a1aHne NPSIMBIX U IUIOCKOCTEN B

IIPOCTPAHCTBE)
O0s3aTeIbHbIE Ay IUTOPHBbIE YUeOHbIe 3aHATHSA 224
CamocrosiTesibHas padoTa cTyAeHTa 65
IIpomeikyTouHas arrecrauus (3K3amMeH) 4
Bcero: 293
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEBHOU JUCHUILIVNHBI

3.1. Peanu3anus nporpaMmsbl y4eOHOI THCHMILIMHBI TPeOyeT HAJTUYHNs Y4eOHOro KaduHeTa
«MaremaTuka».

O6opynoBanne yueOHOTO KaOMHETa:

- IOCaJOYHBIE MECTa MO KOJIMYECTBY 00 yUaroIInXCs;
- pabouee MecCTO mpenoaBaTes;

- KOMIUIEKT y4eOHO-HarIsAHBIX TOCOOMI;

- KOMIUIEKT 3JIEKTPOHHBIX BHICOMATEPUAIIOB;

- 3aJ1aHUS TSI KOHTPOJIBHBIX PadoT;

- Ipo(heCCHOHAIEHO OPUEHTUPOBAHHBIE 33 JaHHS;

- MaTepuabl 3K3aMeHa.

TexHuueckue cpeacTBa 0OydeHuUs:
- IEPCOHATILHBIN KOMIBIOTED C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CTIEUeHUEM;
- IIPOEKTOP C HIKPAHOM.

3anbl:
bubnroreka, YMTaIbHBIN 3aJ1 ¢ BBIXOJIOM B ceTh MIHTEpHET.

3.2. UudopmamnuonHoe odecriedeHne peaau3aiui MPorpaMmbl

3.2.1. OcHoBHEBIE IEYATHBIEC H3AAHNUSA

1. Bammakos, M. . Matemaruka: yueouuk mams CITO / M. U. bammakos. - 5-¢ u3sa., crep. - Mocksa:
Axanemus, 2018. - 256 c. - (ITpodeccronansnoe oopazosanue. ['p. DHUPO). - ISBN 978-5-4468-6566-6

3.2.2. OcHOBHbBIE )JIeKTPOHHBbIE U3aAHUSA
1. 3OBC «Opaiit»: baspun, M. WM. Martemaruka: y4eOHHK U MPaKTHUKYM JUISI CpEIHEro
npodeccnonansHoro oopazosanus / Y. U. Baspun. — 2-e u3z., nepepad. u gom. — Mocksa: M3mparenscTBo
FOpaiir, 2020. — 616 c. — (IIpodeccuonansuoe obpasosanue). — ISBN 978-5-534-13068-3. — Texkcr:
anexktpounsii // DBC ¥Opaiit [caitr]. — URL: https://urait.ru/bcode/449045

3.2.3. /lonoJIHUTEJIbHbI€ HCTOYHHKH

2. DOBC «Opaiit»: baspun, W. W. Maremaruka: y4eOHUK U TPaKTHUKYM JUISI CpEIHEro
npodeccnonansHoro oopazosanus / M. U. Baspun. — 2-e u3z., nepepad. u gom. — Mocka: M3mpareinbcTBo
Opaiit, 2020. — 616 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13068-3. — Tekcr:
anexktpounsii // DBC ¥Opaiit [caitr]. — URL: https://urait.ru/bcode/449045

3. Beepoccuiickne wunTepHeT-ommMmuansl. - URL:  https://online-olympiad.ru / (mara oOparieHwus:

12.07.2021). - TekcT: 3JCKTPOHHBIH.

4. Enunas xosutekiusi nudpoBbix oOpaszoBarenbHbIX pecypcoB. - URL: http://school-collection.edu.ru /
(mata oopamenus: 08.07.2021). - TekcT: 3IEKTPOHHBIH.

5. HMudopmammonnas cucrema «EauHOe OKHO JocTyna K oOpas3oBaresnbHbIM pecypcam». - URL:
http://window.edu.ru / (nara oopamenus: 02.07.2021). - TekcT: 37€KTPOHHBIH.

6. Hayunas omextponHas Oubmmuoreka (HDB). - URL: http://www.elibrary.ru (mara oOpareHus:
12.07.2021). - TeKCT: 37€KTPOHHBIHA.
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7. OtkpsiThiii KOUTeK. Matematuka. - URL: https://mathematics.ru / (mata o6pamenus: 08.06.2021). -
TekeT: 2IeKTpOHHBIN.

8. Tlosropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara oopamenus: 12.07.2021). -
TekeT: 2IeKTPOHHBIN.

9. CnpaBouHHK IT0O MaTeMaTHKe JuIsd mKoinbHUKOB. - URL: https://www.resolventa.ru/demo/demomath.htm
[ (mata obpamienus: 12.07.2021). - TeKCT: 271€KTPOHHBIA.

10. Cpennss matematudeckas uHTepHeT Imkona. - URL: http://www.bymath.net / (nara oGpamienus:
12.07.2021). - TeKCT: 37€KTPOHHBIA.

11. ®enpepansubiii mopran «Poccuiickoe obpasoBanue». - URL: http://www.edu.ru / (mara oOGparienus:
02.07.2021). - TeKCT: 3JEKTPOHHBIA.

12. ®enepanbHblii HeHTP HHPOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru / (mara
obpamienus: 01.07.2021). - TekcT: 3ACKTPOHHBIA.
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«MATEMATHUKA»

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOI'O IIPE/IMETA OVIIL.03.Y

KoHTpons u oueHka pe3yiabTaTOB OCBOCHUS YYEOHOrO IMpeaMeTa OCYIIECTBIIOTCS
mpenojaBaTesieM B Ipoliecce IMPOBEIEHUsl JEKIMOHHBIX, MPAKTUYECKUX 3aHATHH, a Takxke
BBITIOJIHEHUS O0yUYaIOIUMUCS UHIUBUIYAJIbHBIX 33JJaHUN, UCCIIECOBAaHUM.

PesyabTaTnl 00yueHust

Kpurepun onenku

MeToablI OlIeHKH

- c(hOpMHUPOBAHHOCTH
NpPEJCTaBICHUA O MaTeMaTUKe Kak
YHHUBEPCATbHOM SI3bIKE HAYKH, CPEJICTBE
MOZACIIMPOBAHUA SIBJIECHUU U mponeccos,
UJesIX U METOJaX MaTeMaTHKH;
-IIOHUMAHNUEC 3HAYUMOCTU MATEMATHUKHN
JUIS  HAYYHO - TEXHOJOTHYECKOIro
mporpecca, c(hOpMUPOBAHHOCTH
OTHOIICHUS K MaTEeMaTHKE KaK K 4acTH
00IIIeYeTIOBEYECKOH KYJIBTYpHl  uepe3
3HAKOMCTBO C HCTOpUEH pa3BUTHUS
MaTEMaTHKH, JBOIIOIHCH
MaTeMaTHYeCKUXUICH;

-pasBUTHUC JJOIT'MYCCKOIro MBbIIIJICHUA,
MIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
ANTOPUTMHUYECKON KYJIBTYPBI,
KPUTHYHOCTH MBIILIICHUS Ha
YPOBHE,HEOOXOIMMOM  JuIsl  Oymyiei
npoeCCUOHATLHON JeSITeNbHOCTH, A
MPOJOJKEHHS] 00pa3oBaHusl U
caMmo00pa3oBaHus,

-OBJIaJICHHE MaTeMaTHYeCKUMHU
3HAHUAMU )51 YMCHUSIMU,
HEOOXOAMMBIMU B TIOBCEIHEBHOM
KH3HU, JJIA OCBOCHUA CMEXHBIX
€CTECTBEHHO-HAYYHBIX TUCIUIUIMH U
TUCIUTUTMHIIPO(PECCHOHATBHOTO 1IHKIIA,
JUIS TIONTy4eHus:  oOpa3oBaHHs B
o0nactax, He TpeOyrommx

Conepxanue u  o0beM
MaTepuana, HOJIEKAILETO
IPOBEPKE, oIpeeIIsAeTCs
IpOrpaMMon u
y4eOHUKOM.

BersBiienue MIOJIHOTHI,
IPOYHOCTHU YCBOCHHMS
oOyyarolMMuCs TEOpUU U

yMEHUE NpPUMEHSTh €€ Ha
IPAKTUKE B 3HAKOMBIX U
HE3HAKOMBIX
CUTYalUsIX.
Y4uThIBae€TCS ~ IOKa3aHHBIC
CTYAECHTaMM 3HaHUS MU
ymenus. OneHka
3aBHCHUT OT
HaJU4us U Xapakrepa
IOTPEIIHOCTEN, JNONYHUIEHHBIX
oOyuatomumucs. Cpenu
IOTPEIIHOCTEN  BBIIETISIOTCS
OIIMOKHU "
HE0YETHI.
OmmOkoi CUMTAETCA
IOTPEIHOCTh,  €CIM  OHa
CBUJETEILCTBYET O TOM, UTO
CTYIEHT HE OBJIAJIEN
OCHOBHBIMM 3HAaHUSIMU U(WIIN)
YMEHMSIMH,
YKa3aHHbIMHU B

IIpOrpaMmme.
Henoueramu CUUTAIOTCS
MOrPEIIHOCTH, KOTOpBIE HE

IpHUBCIIN K

HaOmoIeHne 3a
NeSTeIbHOCTBIO B
nporecce OCBOCHHS
IIPOrpaMMbl
npeaMera CTyAEHTa
u OLIEHKA
JOCTHKEHUS
pe3yibTara 4epes:

- aKTUBHOE
yyacTHE BXOJe
3aHATHS,

- YCTHBIN u
IUCbMEHHBIN OIPOC;
- BBINOJIHEHUE
OMaIlTHEN

paboTHI;

- 3a7aHus TSt
CaMOCTOSITENTbHON
paboThI;

- 3aJaHHs
KOHTPOJIBHON
paboTHI;

- BBINIOJTHEHUE
MIPaKTUYECKON
paboThI;

- MOJIrOTOBKA
JIOKJIaJ10B,
COOOIIEHMIA,
pedeparos.

IIpomexxyrouHas
arrectanus B Gpopme
MIMCBMEHHOTO
9K3aMeHa.
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yrIIyOJICHHON MaTeMaTUYECKOM
MIOAITOTOBKH;

-TOTOBHOCTb W CIIOCOOHOCTH K
o0pa3oBaHMIo, B TOM quclie
caMo00pa3oBaHUIO0, Ha MPOTSHKEHUU

BCEH KU3HH; CO3HATCILHOE OTHOIICHHUE
K HENpephIBHOMY OOpa30BaHHMIO Kak
YCIIOBUIO YCTICITHONTPOECCHOHATHHON
HOOILIECTBEHHOH IEeATEHHOCTH;
-TOTOBHOCTb M CHOCOOHOCTB
CaMOCTOSITEILHOM TBOPYECKOM
OTBETCTBCHHOMU JICATCIILHOCTH;
-TOTOBHOCTh K KOJUIGKTMBHOH paboTe,
COTPYJHMUYECTBY COCBEPCTHUKAMH B
00pasoBaTebHOM, 00LIIECTBEHHO
TOJIC3HOM, Y4eOHO- HCCIIeIOBATEIIBLCKOM,
MIPOCKTHOM H TIPYTUX BHIAX
JIeITEIILHOCTH;

-YMEHHUE CaMOCTOSITENILHO OINPEAETATh
eI  JIEATCIIbHOCTH U COCTaBIIATH
IUTaHEI IeATEIbHOCTH; CAMOCTOATEILHO
OCYIIECTBISATH,KOHTPOJIUPOBATH 31
KOPPEKTUPOBATh IEeITEILHOCTD;
KCIIO0JIb30BaTh BCE BO3MOXKHBIEPECYPCHI
JUIS TOCTHIKEHHS MOCTABJIEHHBIX LIl
Y pealin3alivuu MIaHOBACSITEIIbHOCTH;
BBIOMpATh yCIEUIHbIe CTpaTerud B
Pa3IMYHBIX CUTYAIHsIX;

-yMEHHUE TMPOIYKTHUBHO OOIIAThCA U

K
u

B3alMO/IEVICTBOBATh B porecce
COBMECTHOM JEATEIbHOCTH,
YYUTHIBATh MO3ULINHU Jpyrux

Y49aCTHUKOB ACATCIIBHOCTH,

OddekTHBHO pa3pemaTbKOH(IUKTHI,
-BJIaJIcHUE HaBBIKAMH I103HABATEIHHOM,
u

y4eOHO- HCCJIeI0BATENbCKOM

MPOEKTHOMN

HUCKAKEHUIO CMbICIIa
MOJIyYEHHOTO
Orenka OTBETAa

ydyamierocsi Mpu YCTHOM H
MCbMEHHOM OIIpOcax,

MIPOBOJIUTCS o
ATHOAIIBHON CUCTEME.
[Ipenonasareins MOXET
HOBBICUTH OTMETKY 3a
OpPUTMHAJIbHBI  OTBET HA
BOIIPOC WIH
OpUTMHAJIBHOE  pEIIEHUe
3a/1a4H, KOTOpBIE
CBUJICTEIILCTBYIOT 0
BBICOKOM YpOBHE
BIIAJICHUSA
UH(POPMALMOHHBIMU

TEXHOJIOTHSIMU y4alIuMcs 3a
pemieHnebosIee  CIOXKHOM
3aJJaYMUIIU OTBET

Ha Oouee
CJIO’KHBIN BOIIPOC,
pEJI0KEHHbIE CTYIIEHTY
JIONIOJTHUTEIBHO nocie
BBITTOJTHEHHS UM
OCHOBHBIX 33/1aHUH.

Oyenka VCMHbIX
0meemos.

"Omauuno” - eClu
CTYIEHT ri1yOoKo U
HPOYHO YCBOUII
MIPOTrPaMMHBII Marepuai
HCUEPIIBIBAIOLIE,
MOCJIEZIOBATEIBHO, TPAMOTHO

1 JIOTUYECKU
CTPOMHO €ro HW3Jaraer, He
3aTPYAHSETCS C OTBETOM IpHU

BHIOM3MEHEHNH

3aJaHus, cBOOOIHO

CTpaBJIsSIeTCsl C 3ajadyaMu U
NPaKTUICCKUMU

3alaHUAMU, ITPAaBUIIBHO
000OCHOBBIBAET MIPUHSATHIE

peuicHus, yMCCT
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JeATEIbHOCTH, HaBBIKAMU Pa3peIICHUs
MPOOJIeM;CIIOCOOHOCTh ¥ TOTOBHOCTh K

CaMOCTOSITEJIbHOMY ~IIOMCKY METO/I0B
pelieHus IIPaKTUYECKHUX 3ajad,
IPUMEHEHUIO  Pa3IM4YHBIX  METOJOB
[IO3HAHUS;

-TOTOBHOCTh U CIIOCOOHOCTb K
CaMOCTOSITENIHOW ~ MH(OPMAIIMOHHO-
[I03HABATENbHOM  JI€ATENIbHOCTH,

BKJIIO4asA YMCHHUEC OPUCHTUPOBATLCA B
PAa3JIMIHBIX HCTOYHHUKAX I/IH(bOpMaI_[I/II/I,

KPpUTHYCCKU OLCHHUBAThH u
HHTEPIPETHPOBATH uHpopmarnuio,
MOJTY4aeMyI0 u3 Pa3InIHbIX
HUCTOYHHKOB;

-BJIaICHUC A3BIKOBBIMHU  CPCACTBAMMU!
yMEHHE $ICHO, JIOTHYHO H TOYHO
u3jgaraTh ~ CBOIO  TOYKY  3PCHUS,
HCIIOJIb30BaTh aJICKBATHBIC S3BIKOBBIC
CPEICTBa;

-BJIaJICHUE HABBIKAMH I103HABATEILHON
peduekcun KaK OCO3HAHUS
COBEpIIIAEMbIX JeUCTBUI u
MBICIINTCJIBHBIX Imponeccos, nux
pe3yJIbTaTOB W  OCHOBaHWiA, T'paHHII
CBOCTO 3HAHHUA HW HCE3HAHUs, HOBBLIX

MO3HABATCJIbHBIX 3ada4 U CPCACTB IJIA
nX JOCTUIXCHUA,
~OCJICYCTPEMIICHHOCTE B TIOHUCKAax MU

IIPUHATHH pelLIeHni,
COoOOpa3UTENbHOCTh W HMHTYHLUSA,
Pa3BUTOCTh MIPOCTPAHCTBEHHBIX
IIPE/ICTaBICHUN; CHOCOOHOCTh

BOCIPUHUMATh KpPacoTy H TapMOHUIO
MUDA;

-c()OPMHUPOBAHHOCTh TIPEICTABICHUM O
MaTeMaTHKe KaKk YacTH  MHPOBOH
KyJIbTYphl HUMECTE MaTEeMaTHKH B
CoBpeMEHHOW IUBUJIM3AINH,

CaMOCTOSITEIBHO 00001IaTh U

u3JiaraTh
MaTepua, HE JIOITycKast
OLINOOK.

"Xopowo" - eclu
TBEPJIO CTYJEHT 3HAeT
IPOrpaMMHBI MaTepua,
rPAMOTHO M TIO CYLIECTBY
u3araer ero, HE
JIOMYCKaeT  CYIECTBEHHBIX

HETOYHOCTEM B OTBETE Ha
BOIIPOC, MOXET MPABUIBHO
MIPUMEHSITh
TEOPETUYECKHUE TTOJIOKECHUS
U BIajgceT
HEOOXOAMMBIMU YMEHUSIMH U
HaBBIKAMUIIPU
BBIIIOJTHCHUH
MPAKTUYECKHUX 3aJlaHuM.
"Vooenemeopumenvuo"” -ecnu
CTYyIGHT  YCBOMWJI
TOJILKO OCHOBHOH
Marepual, HE 3HaeT
OTJICIBLHBIX JeTalei,
JIOIyCKaeT HETOYHOCTH,
HEJI0OCTAaTOYHO  TMPABUIIbLHBIE
(GhOopMyNUpOBKH,  Hapyllaer
MOCIeIOBATEIbHOCTh B
U3JI0KEHUU  MPOTPAMMHOTO
Marepuaia i
UCIIBITHIBAET 3aTPyJHEHUS B
BBITIOJITHEHUH  TTPAKTUUYECKUX
3aJaHuH.

HO

"Heyodoenemsopumenvno”
- €CIM CTYAEHT HE 3HaeT

3HAYUTENBHON qJacTu
IpOrpaMMHOTO  MaTepHana,
JIOTyCKaeT
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croco6ax OmMcaHus SIBJICHUUPEATbHOTO
MuUpa Ha
MaTEeMaTHYECKOM SI3bIKE;
-c)OPMHUPOBAHHOCTH TPEACTABICHUI O
MaTeMaTUYeCKUX TIOHSITHSIX Kak
BOXKHEHIIINX MATeMaTUYECKUX MOJEISX,
MO3BOJISIIOIIMX OMUCHIBATH M M3Yy4aTh

Pa3HbIC IIpoHeCChI u SIBJICHUA,
ITIOHUMAaHHEC BO3MOXHOCTHU
AKCHMOMATHU4YCCKOI'O IIOCTPOCHUA

MaTeMaTHYECKUXTEOPUI;
-BJIaJICHUE METOJAaMHU [0KA3aTelIbCTB U
QITOPUTMOB  PEIIEHUS, YMEHHE HX
IIPUMEHSATb, IIPOBOJIUTH
JI0Ka3aTeIbHbIE
pacCyXICHHs B XOJI¢ PELICHHUA3aaY;
-BJIaJICHUE CTaHIAPTHBIMU
IIPUEMAMHU PELICHUSAPALIMOHAIbHBIX U
MPPALMOHAIIBHBIX, II0OKa3aTENbHBIX,
CTCTICHHBIX, TPUTOHOMETPUUECKUX
YPaBHEHUN U HEPABEHCTB, UXCUCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX IPOTPaMM, B TOMYHCIIE
JUIS TIOMCKA IYTH PELICHUSIN

WUTIOCTPALUU pelieHus
YPAaBHEHUI U HEPABEHCTB;
-c(hOpMUPOBAHHOCTh  MpPEACTABICHUIN
00 OCHOBHBIX TIOHSITUSX
MaTEMaTHYECKOr0 aHalu3a u ux
CBOMCTBAX,BJIaICHUE YMEHUEM

XapaKTepU30BaTh  IIOBEJCHUE
(GyHKIUH, UCIIOJIB30BAHNE TIOTYyYEHHBIX
3HaHUHN JUISL OTIMCAHMS U aHAIU3a
peanbHBIX 3aBUCUMOCTEM;

-BJIaICHUE OCHOBHBIMU IOHATUSIMHU O

IIJIOCKUX U MPOCTPAHCTBCHHBIX

CYLIECTBEHHBIE OIIMOKH, C
OOIBIIUMU

BBITOJIHSET
3aJlaHus,

3aTPyAHCHUSAMU
MIPAKTUIECKHE
3aJa4H.
Kpumepuu
NUCbMEHHBIX pabom:
«5» - Paborta mokHa OBIThH
BBIIIOJIHEHA
NpaBUJIBHO M B IIOJIHOM
00BéMme, 90- 100%
BBITIOJIHEHHS.
«4» - Pabora BbIIONHEHA
NpaBUIbHO, HO  HMMEIOTCS
HEJI0YETHI, MIPOLICHT
BBINOJIHEHHS 75-89%.
«3» - Paborta BbImOIHEHA
NpaBUILHO, HO  HMMCIOTCS
OLINOKH, IIPOLICHT
BBINONIHEHHS 59-74%.

OYeHKU
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reOMETPUUYECKUX ¢burypax, ux
OCHOBHBIX CBOWCTBAX;
c(hOpMHUPOBAHHOCTH YMEHHUS
pacro3HaBaTh reOMETpUYECKUe (UTYPHI
Ha YEepTEeXax, MOJCIAX U B PEATbHOM
MUpE; IPUMECHEHUE U3YYCHHBIX CBONCTB
reoMeTpuuecKkux Guryp u Gopmyn s
pelieHusl TEeOMETPUYECKHX 3a]ad |
3a7a4 C MPaKTHYECKUM COJICPIKaHHEM;
-c)OPMUPOBAHHOCTH TPEICTABICHUNA O

mporeccax u SIBIICHUSX,
MMEIOIINX BEPOSATHOCTHBIN

Xapaxrep, CTaTUCTHYECKUX
3aKOHOMEPHOCTSIX B pEaIbHOM MUDE,
OCHOBHBIX MOHATHAX
AJIEMEHTAPHOMN TECOPHUH
BEPOATHOCTEN; YMEHMH HaxXOAUTh U

OLICHUBATh  BEPOSTHOCTU

HACTYIUICHUS coOBITHH B
MPOCTEUIINX MPAKTUYECKUX
CUTYaIHUIX U OCHOBHBIC

XapaKTEePUCTUKU  CIy4alHbIX
BEJINYHH;

-BJIaJICHUE HaBBIKAMU
UCIOJIb30BAHUSA TOTOBBIX
KOMIIBIOTEPHBIX nporpaMMm  Ipu

PEIICHUHN 3aa4.
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