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1. O0mas xapakTepucTHKa pado4eil NporpaMMsl 001e00pa3oBaTeIbHOH TUCHUIINHBI
«MartemaTuka»

1.1. MecTo o01meo0pazoBareibHOM JUCHMILIMHBI B cTPpYKType IIIICC3

O6meoOpa3oBarenbHas AUCHUILIMHA «MareMaTnkay sBisSeTcs 00s3aTelIbHOM YacTbio
o01eoOpazoBarenpHOTO MUKIa odpasoBaresnbHOM mporpammbl CIIO B coorBeTcTBUM ¢ PI'OC
CIIO no cneunanbaoctu 43.02.15 [ToBapckoe U KOHAUTEPCKOE JIETO0.

1.2. lean u ni1aHMpyeMbl pe3yabTaThl 0CBOEHH S AUCIHUNIMHBI:
1.2.1. leab 00meodpazoBaTeJbHOM U CIIUIIIUHBI

Conmepkanue mporpamMMmbl  00Ie00pa3oBaTeNbHOW  TUCHUIUIMHBL  «MaremaTtuka

HaIpaBJICHO Ha JOCTHKEHHE pe3yabTaToB ee U3y4YeHUs
B cooTBeTcTBUU ¢ TpedoBanusmu OI'OC COO c yuetom npodecCHOHAILHON HAlPaBICHHOCTH
drocC CIIO. [IpuopureTHbIMU LEeJIAMHU oOyueHus MaTeMaTHKe

Ha 6230BOM YPOBHE SIBIISTFOTCS:

dbopMHpOBaHUE  TCHTPAIBHBIX  MareMaTWYeCKHUX MOHIATUH  (YMCIIO, BEJIMYHHA,
reomeTpuyeckas  (Qurypa, TIepeMeHHas, BEPOSATHOCTh, (yHKIUSA), 00CCICUNBAIOIINX
NPEEMCTBEHHOCTD U TIEPCIIEKTUBHOCTh MaTeMaTnieckoro 00pa3oBaHus 00yYaroIuXcCs;

MOJIBE/ICHHE OOYYarOIIMUXCsl HAa JIOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTuKu " OKPYKaroIIero MUDpa, MOHUMAaHHE MaTeMaTUKH
KaK 4acTH OOIICH KyJIbTyphl 4YeJIOBEUYECTBA;

pa3BUTHE  HMHTEJUIEKTyaJIbHBIX W  TBOPUECKMX  CIOCOOHOCTEH  OOydarolmxcs,
MI03HABATEIILHON aKTHBHOCTH, UCCIICAOBATEIbCKIX YMEHUI, KPUTHYHOCTH MBIIICHHSI, UHTEpeca
K U3yYCHHIO MATEMaTHKH;

(dbopmupoBaHue PYHKIIMOHATBHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHUS PACIO3HABATh

MaTeMaTH4YeCKHE ACIIEKThI B peaJIbHBIX YKA3HEHHBIX CUTYyalHUsX
u pu V3YYECHUU JIpyTUxX JUCLUIUINH, MIPOSIBJICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEH, (POpPMYyIMPOBATh X Ha SI3bIKE MATEMAaTUKH U CO3/1aBaThb MaTEeMaTHYECKUE
MOJIEIIH, IIPUMEHSATH OCBOCHHBIN MareMaTu4eCKU arrapar

JUISL PEIICHUs] TPAKTUKO-OPUEHTHUPOBAHHBIX 3ajay, 3ajad MpopeCcCUOHATBHON AESITeIbHOCTH,
MHTEPIPETUPOBATH U OLICHUBATH MMOTYUYEHHBIE PE3YJIbTaThI.
. 1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHS 00111€00Pa30BaTeJIbHOI IMCUMILIUHBI B

cootBercTBUH ¢ PI'OC CIIO u Ha ocuose ®I'OC COO.
Oco0oe 3HaYeHNE TUCIUILIMHA UMeeT Mpu GpopmupoBannu U pazButuu OK.

B pamMkax nporpammbsl yueOHOM JUCHUIUIMHBI 00YYarOIMMKCS OCBAUBAIOTCS INYHOCTHBIE

(JIP), meranpeamernsie (MP) u npenmMeTrHbie pe3yabsrarsl 6azoBoro ypoBHs (I1PG) B coorBeTcTBUM
¢ TpedoBanusimMu PI'OC COO.

Koas!

pe3yJibTaToB JInuyHOCTHBIC, MeTaNIpeAMETHbIC KOMIICTCHIIMHU

TpeboBaHMs K IUYHOCTHBIM PE3YJIbTATaM:

JIP 01 ['paxkiaHcKkoe BocnuTaHue: cOPMUPOBAHHOCTh TPAKIAHCKOM MO3ULIUU
o0yyaromerocsi Kak akKTUBHOTO M OTBETCTBEHHOI'O WiIEHa POCCHUHCKOTO
oO1iecTBa; OCO3HAHWE CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH,
YBRKXECHHE 3aKOHAa U  MPaBOINOPSJKA; IPUHATHE TPAAULIMOHHBIX
HAI[MOHAJIbHBIX, 00111eYeI0BEYECKUX T'YMaHUCTUYECKUX u
JEMOKPAaTUYECKUX LIEHHOCTEH; NOTOBHOCTH IPOTUBOCTOATH HIEOJOTUHU
JKCTpEMH3Ma, HalMOHAIU3Ma, KCeHO()OOMH, AMCKPUMHUHALUU  TI0
COLIMAJIBHBIM, DPEJIUTHO3HBIM, pAacoBbIM, HAIIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'PAXkKTaHCKOTO
oOImiecTBa, y4acTBOBaTb B CaMOYIpaBJIeHMH B 00I1€00pa3oBaTeIbHOIM
OpraHM3all M  JETCKO-IOHOLIECKMX  OpraHu3alusiX;  YMEHHue
B3aMMOJIEMCTBOBATh C COLMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHH C UX
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(GYHKIMAMH W  Ha3HA4€HUEM; TOTOBHOCTh K TyYMAaHUTapHOW H
BOJIOHTEPCKOU J€ATEIbHOCTH.

JIP 03 JyXOBHO-HPaBCTBEHHOE BOCIMUTAHUE: OCO3HAHHME ITYXOBHBIX IIEHHOCTEH
pPOCCUICKOTO Hapona; CPOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TIOBEJICHHMS; CITOCOOHOCTD OLICHUBATh CUTYAIUIO M IPUHUMATD
OCO3HAHHBIC pEIUICHUs, OPUEHTUPYSICh Ha MOPAIBLHO-HPABCTBEHHbIC
HOPMBI M IIEHHOCTH;, OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHUBOTO OyAyILIEro; OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POJUTEISAM
U (WIN) APYTHM Ye€HAM CEMbH, CO3IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSATUS LIEHHOCTEW CEMEMHOM JKM3HU B COOTBETCTBUU C TPAAULIMSAMU
HapoaoB Poccun.

JIP 04 OCTETUYECKOE BOCIUTAHUE: 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYAs
9CTETHKY OBITa, HAYYHOTO M TEXHUYECKOT'O TBOPUECTBA, CIIOPTa, TPyAd U
OOIIECTBEHHBIX OTHOILICHHUW; CIIOCOOHOCTh BOCIPHUHHMMATH Pa3IMYHBIC
BU/IBI UCKYCCTBA, TPAJUIMH U TBOPYECTBO CBOETO M JPYTrUX HapoOOB,
OLIyIIaTh 3MOLMOHATBHOE BO3JEHCTBHE HCKYCCTBA; YOEXKIEHHOCTb B
3HAQUUMOCTH JUIsS JIMYHOCTU W OOIIECTBa OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYpPHBIX TPAIULIUN U HAPOJIHOTO TBOPUECTBA,
TOTOBHOCTh K CAMOBBIPR)XEHHIO B Pa3HBIX BHJAaX MCKYCCTBA, CTPEMIICHHE
IPOSIBJIATH Ka4€CTBA TBOPUECKOW JIMYHOCTH.

JIP 06 TpynoBoe BoCHUTAaHME: TOTOBHOCTh K TPYIYy, OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYIOJIOOHUE; TOTOBHOCTh K aKTUBHOH JIEATEIBHOCTH
TEXHOJIOTHYECKOH H  COIMAlIbHOM HAINPaBIECHHOCTH, CHOCOOHOCTh
HHULUHUPOBATh, IUIAHUPOBATbL H CAMOCTOATCIBHO BBIIIOJHATE TaKyrO
NeSITeIbHOCTh, WHTEPEC K padinyHbiM chepam mnpodeccHoHATLHOU
NeATeTbHOCTH, yMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyien
npoeccud W PEaM30BbIBATH COOCTBCHHBIC JKHU3HCHHBIC ILIAHBI;
TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha
NPOTSDKEHUM BCEH JKU3HHU.

JIP 08 OKOJIOTUYECKOE  BOCNUTaHUE: CHOPMUPOBAHHOCTh  IKOJIOTMUECKOMN
KyJbTYpPbl, IOHUMaHUE BIMSHUS COLUAIBHO-DKOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHME IPUPOAHOM U COLMAIBHON CPEibl, OCO3HAHUE IN100aIbHOTO
XapakTepa 3KOJOTMUYECKUX MpoOJieM; MIIaHUPOBAaHUE M OCYIIECTBIECHUE
JICUCTBUM B OKpPYXKalOLIEH Cpelle Ha OCHOBE 3HAHUs LIeJIEd yCTOMYUBOIO
pa3BUTHS YEJIOBEYECTBA; aKTMBHOE HENPUATHE ACUCTBHM, MPUHOCSIINX
Bpe/ OKpYXarolle cpejie; yMeHHe MPOTHO3UPOBATh HEOIAronpusiTHbIE
IKOJIOTHUECKHE HIOCIIEICTBUSA IIpeITPUHUMAEMBIX NEUCTBU,
IIPEeAOTBpalIaTh UX; PACIIMPEHUE OMbITA ACATEIBHOCTH JKOJOTHYECKON
HaIpPaBJIEHHOCTH.

JIP 09 IleHHOCTh HAy4YHOIO MO3HaHUA: CHOPMUPOBAHHOCTb MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKu U
OOLIECTBEHHON MPaKTUKH, OCHOBAHHOIO HA JUAJIIOTe  KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeCTa B MOJUKYJIbTYPHOM MHPE;
COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATEJILCKOW KYJIBTYpBI KaK CPEJICTBA
B3aMMOJENCTBYS MEXY JHOAbMH U TI03HAHUS MUPA; OCO3HAHHE [IECHHOCTH
HAyYHOW JEsATeNbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
MCCJIEIOBATEIBCKYIO AESITEIbHOCTh HHAMBUAYAIbHO U B TPYIIIE.

MP 01 OBnajyieHne YHUBEPCATbHLIMU y4eOHBIMU 03HaBATECIbHBIMU
NEHCTBUSIMU:

a) bazogvle no2udeckue Oelicmeus. CaMOCTOSATENbHO (GOPMYIUPOBATh U
aKTyaJIM3upoBaTh  MpoOJieMy, paccMaTpuBaTh €€  BCECTOPOHHE;
YCTaHABIWBATh CYIIECTBCHHBIA MPU3HAK WJIM OCHOBAHMS JUIsI CPABHEHUS,
KIacCupUKauu u OOOOIICHHS; ONpPENeNiaTh Ied JeATeIbHOCTH,
3a/laBaTh TapamMeTpbl W KPUTEPUHU WX JIOCTHIKEHUS; BBISBISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHs] B PACCMATPUBAEMBIX SIBJICHUSIX;
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BHOCUTh KOPPEKTUBbl B JEATENBHOCTb, OLEHHBATh COOTBETCTBUE
pe3yJbTaTOB LEISIM, OLEHHBATh PUCKU TIOCIEACTBUN JEATEIBHOCTH;
pa3sBUBaTh KPEaTUBHOE MBIIUIEHUE NIPH PEIIEHUH KU3HEHHBIX Po0IeM;
0) baszosvie uccieoogamenvckue oelicmeus. BIAJAETh HABBIKAMU Y4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM NeSATEIbHOCTH, HAaBBIKAMU Pa3pelleHHsI
npobeM; CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHUCKY
METO/IOB PpELICHUs TNPAKTUYECKUX 3a]ad, MPUMEHEHHUIO PpPa3IMYHBIX
METO/IOB TMO3HAHMSA; OBJAJCHHE BHUJAMH JIEATCIBHOCTH IO TOIYYECHUIO
HOBOT'O 3HaHUsI, €r0 HHTEPIPETANU, TPeoOpa30BaHUIO U IPUMEHEHHUIO B
pa3INYHbIX YYEOHBIX CUTYalUsAX, B TOM YUCIIE IIPU CO3JJaHUU YUYEOHBIX U
COLMAIBHBIX IPOEKTOB; (OPMHUPOBAHME HAYYHOTO THIIA MBIIUICHUS,
BJIAJICHUE HAy4YHOM TEpMHUHOJOIMEN, KIIOYEBBIMM HOHATUSAMH U
METOJaMH; CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHbIE 3a/Ja4d B
00pa30BaTEeNbHON JESATENbHOCTH U KU3HEHHBIX CHUTYallUsX; BBIABIATDH
NPUYHHHO-CJICICTBEHHBIE CBA3HM M aKTyaJM3UPOBaTh 3a/ady, BbIJBUTATh
TUIIOTE3Y €€ PEeIICHUs, HaXOAUTh apryMEHThI JUIsl J0Ka3aTelbCTBA CBOMX
YTBEp)KJICHHH, 3aJaBaTh  NapaMeTppl M  KPUTEPHH  PEIICHUS;
aHaAJM3UPOBaTh IIOJyYEHHbIE B XOJE pELICHHs 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD, IIPOTHO3MPOBATH H3MEHEHHE
B HOBBIX YCIIOBHMSX; JaBaTh OLIEHKY HOBBIM CHUTYyalUsM, OLICHUBATh
IPUOOPETEHHBIH ONBIT; pa3pabaThiBaTh IUIAH PELIEHUsS] MPOOJEMBl C
YU4eTOM aHaju3a MMEIOLUXCA MaTepuajbHBIX W HEMaTepUalbHbIX
PECYPCOB; OCYLIECTBIIATH LIEICHATPABICHHBINA IOUCK TIEpEHOCa CPENICTB U
croco0oB JeicTBUS B NPO(ECCHOHANBHYIO Cpelly; YMETh NEepEeHOCUTH
3HAHUS B II03HABATEIbHYIO " MPAKTUYECKYIO o0macTu
KU3HEIEATEIIbHOCTH; YMETb MHTErpUpOBaTh 3HAHUS M3  Pa3HbIX
OpEMETHBIX  O0JlacTel; BBIABUTATh HOBBIE WJAEW, IpeaaraTh
OpPUTHMHAJIBHBIE MOAXOJbl M PELICHMS; CTaBUTh NPOOJIEMBbl M 3ajJaud,
JIOITY CKAOIIIME aJIbTEPHATUBHBIC PELICHUS;

8) paboma c ungopmayueti: BIaeTh HABbIKAMH MOJIy4eHUs HHPOPMALIUU
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATH TOUCK,
aHajiu3, CUCTEMAaTH3allli0 U HMHTEpIpeTaluio MH(GOpMaIUN pa3InuHbIX
BUIOB 1 (POPM IpeICTaBICHHS; CO3/IaBaTh TEKCTHI B PA3IIMYHBIX (hopMaTax
C y4eToM Ha3HaueHHs HWH(pOpMAlMM U LEIEeBOH ayIUTOPHH, BHIOMpas
ONTUMAIIBHYIO (OpPMY TPEICTABICHHUS W BHU3YaIM3alllH; OIICHUBAThH
JIOCTOBEPHOCTb, ISTUTUMHOCTb MH(OPMAINH, €€ COOTBETCTBUE IIPABOBBIM
" MOpPaJIbHO-3THYECKUM  HOpMawm; WCTIOJIH30BATh cpexacTsa
UH(POPMALIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTMHA B pEIICeHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHM3allMOHHBIX 3a7ad C
coOio/ieHeM TpeOOBaHMH SProOHOMMKHM, TEXHHMKH O€30MacHOCTH,
THUTHUEHBI, PECYpCOCOEpekKEeHHUs, TMPABOBBIX M ITHYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH; BJIaJeTh HABBIKAMH PACIO3HABAHUS U
3ammThl HHOOpMaIuK, THHOPMAITMOHHONW 0€301TaCHOCTH JIMYHOCTH.

MP 02 OBnajieHNE YHUBEPCAILHBIMU KOMMYHUKATHBHBIMU ICHCTBUSAMHU:

a) obweHue: OCYIECTBISATH KOMMYHHKAIIMM BO BCeX cdepax >KHU3HHU;
pacrio3HaBaTh HeBepOaJbHbIE CPEACTBAa OOILICHMS, MOHMUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, pACIO3HaBaTh MPEINOCHUIKM KOHQIMKTHBIX
CUTyallMi M CMAr4aTh KOH(MDIMKTHI; BIAJETh PAa3IMYHBIMH CIOCOOAMHU
OOLIEHHS] U B3aUMOJICHCTBUS; apryMEHTUPOBAHHO BECTH IHAJIOT, YMETh
CMsr4aTth KOH(JIMKTHBIE CHUTYyallid; Pa3BEpHYTO M JIOTMYHO H3JaraTh
CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coemecmHas  OeamenbHOCMb:  TIOHUMaTh W HUCIOJb30BaTh
NpeuMyIlecTBa KOMaHJIHONM W WHIUBUAYalbHOW pabOThl, BHIOMPAThH
TEMAaTUKy U METOJIbl COBMECTHBIX JEUCTBHI C y4eTOM OOIINX UHTEPECOB
M BO3MOYKHOCTEH KQKJIOTO WICHA KOJUIEKTHBA; NPUHUMATh LEIU
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COBMECTHOM  [IEATENBHOCTH, OPraHHU30BBIBATE M  KOOPAMHHUPOBATH
JIECTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCHCTBUN, PACIPEIEIATh
poJIM € Y4YeTOM MHEHUH YYacCTHUKOB, OOCYXJaThb Ppe3yJbTaThl
COBMECTHOM: PabOTHI; OIEHMBATh KAYeCTBO CBOEr0 BKJA/Ja U KaXJIOTO
YYaCTHHKA KOMaH/Ibl B OOLUI pe3yJIbTaT 0 pa3paboTaHHBIM KPUTEPUSIM;
npejjiaraTb HOBBIE IPOEKTHI, OLEHUBATh MJIEU C IO3ULUU HOBU3HBI,
OPUTMHAJIIBHOCTH, IIPAKTUYECKOM 3HAYUMMOCTH; KOOPAUHHUPOBaTb U
BBIIIOJIHATH  paboTy B  YCIOBHUAX PEaJbHOrO, BHUPTYAIBHOTO U
KOMOMHHMpPOBAaHHOI'O  B3aMMOJIEWCTBUSA;  OCYLIECTBIATh  I[O3UTHBHOE
CTPAaTEruyecKoe IOBEACHUE B pPaA3IUYHBIX CHUTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

MP 03 OBJajicHue YHUBEPCAIIbHBIMU PErYJISTUBHBIMU JICHCTBUIMU:

a) camoopzanuzayus; CaMOCTOSITEIbHO OCYUIECTBIIATH MO3HABATEIbHYIO
NeSITeIbHOCTD, BBIABIATH IPOOJIEMBI, CTaBUTh W  (OPMYJIHPOBATH
CcOOCTBEHHBIE 3a/layll B 00Opa30BaTEIbHOU ACSITENBHOCTH U KU3HEHHBIX
CUTYalLlUsIX; CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHUs IMPOOJIEMBI C
Y4eTOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
NPEINOYTEHUH; 1aBaTh OLEHKY HOBBIM CHUTYAIMsIM; PACIIUPATH PAMKH
y4eOHOro TpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHU; JenaTh
OCO3HAHHBII BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pellieHne; OLEHUBAaTh MPUOOPETEHHBIH  OMBIT, CIHOCOOCTBOBATH
(OpMHUPOBAHUIO U MIPOSBICHUIO IIUPOKON IPYIULMH B pa3HbIX 00JIACTAX
3HAHUHU, TIOCTOSTHHO MOBBIIIATH CBOM 0Opa3oBaTeNbHBIA U KYJIbTYpPHBII
YPOBEHB;

6) camoxoumpons: nHaBaThb OLIEHKY HOBBIM CHUTYalldsM, BHOCHUTH
KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTAaTOB
LEeJISIM; BJIaJIeTh HAaBbIKAMU [TO3HABATEIbHON peQIIeKCUU KaK OCO3HAHMS
COBEpIIaeMbIX JEHCTBUI U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U
OCHOBaHUM; UCHOJIb30BaTh MPUEMbl peIEKCUH ISl OLEHKU CUTyalluH,
BbIOOpa BEPHOTO PEIICHUS; YMETh OLIEHHWBATh PUCKU M CBOEBPEMEHHO
NPUHUMATD PEIICHHS 110 UX CHIDKEHHIO;

8) IMOYUOHATLHBLU UHMEILIEKM, NPeOnoaazanuull chOpMupo8aHHOCMb!
CaMOCO3HaHHUs,  BKJIIOYAIOLIEr0  CIIOCOOHOCTh  MOHUMaTh  CBOE
HMOIMOHAIBHOE COCTOSIHUE, BUAETh HAIIPABICHUS Pa3BUTUS COOCTBEHHOMN
AMOLIMOHAIBHOMN cepbl, ObITH YBEPEHHBIM B ceO€; caMOperyIupoBaHus,
BKJTIOYAIOILIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IIOBEJIEHUE, CIIOCOOHOCTH aJalTUPOBATHCS K HMOLMOHAIBHBIM
U3MEHEHUSIM M TPOSIBIATH THOKOCTb, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHBALMH, BKIFOYAIOIIEH CTPEMIICHNE K JOCTHKEHHUIO LIEITN
U ycrexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE IeHCTBOBATh, UCXOS U3
CBOMX BO3MOYKHOCTEH; 3MIIaTUH, BKJIIOYAIOLIEH CIOCOOHOCTh NMOHUMATh
HMOIMOHAIBHOE COCTOSIHUE JAPYTUX, YUYUTHIBATh €r0 MIPHU OCYIIECTBICHUU
KOMMYHMKAI[MM, CIIOCOOHOCTh K COYYBCTBHIO M COIEPEKHUBAHUIO;
COLMAIBHBIX HABBIKOB, BKJIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBATh
OTHOIIEHHSI C JPYTUMH JIFOJIbBMH, 3a00THTHCS, IMPOSBISATh WHTEPEC H
paspematb KOH(QIUKTHL;

2) npunamue cebsi u Opyeux nrooeli. TPUHUMATh ce0s, TIOHMMas CBOU
HEJOCTaTKW M JOCTOMHCTBA; MPUHUMATh MOTUBBI U apTyMEHTHI JAPYTUX
JIOJIEH Mpu aHAIN3€ Pe3yNbTaToOB AESITENbHOCTH; IPU3HABATH CBOE MPAaBO
U TpaBO JPYTUX Jrojel Ha OMMOKH; pa3BUBATh CIIOCOOHOCTH MMOHUMATh
MUD C TO3UIMH JIPYTOro YeJIOBEeKa.

I1P6 01 Bnagenue Meromamu 10Ka3aTeNbCTB, ANTOPUTMAMM PEIICHUS 3a/ady;
yMeHue (popmMyIupoBaTh ONpeIeeHUs, aKCHOMBI U TEOPEMBI, TPUMEHSTh
UX, TPOBOJAMUTH JOKAa3aTEIbHbIC PACCYKACHUS B X0JI€ PELIEHUsI 3a1a4
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I1P6 02 YMeHne omnepupoBaTh MOHATHUSMHU: CTETCHb 4YHCIA, JorapudM YucCha;
YMCHUC BBITIOJIHATH BBIYHMCIICHUC 3HA4YCHUU nu Hpeo6pa3013aHH${
BBIPAKEHHU CO CTEMEHSIMH M JiorapudmamMu, mpeoOpa3oBaHus APOOHO-
panrOHaJIbHBIX Bblpa)KeHI/Iﬁ

ITP6 03 YMeHue onepupoBaTh MOHATHSAMU: PalMOHAIbHBIC, UpPPAllMOHAIIBHBIC,
MOKAa3aTebHbIC, CTCIICHHBIC, JIOTAPU(PMUIECCKHE, TPUTOHOMETPUUICCKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBbI

I1P6 04 YMeHue onepupoBarh MOHATHAMU: (YHKIHS, HETpepbiBHAS (YHKIHA,
IPOM3BOJIHAs, IIepBOOOpa3Has, OIpPEICIICHHbI HWHTErpais; yMEHUe
HaXOIUTh  TPOU3BOJAHBIC  3JEMEHTApHBIX  (DYHKIMHA,  HCIONIB3YS
CIPaBOYHBIE MaTEepHaJIbl; UCCIIEOBATh B IPOCTEHIINX Cilydasx (pyHKLIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAMOOJbIINE W HAUMEHbBIINE 3HAYCHUS
(GyHKUMH; CTpOUTh I'pa)MKU MHOTOYJICHOB C HCIOJIb30BAaHUEM ammapara
MaTEMaTUYECKOI0 aHaJIW3a; MPUMEHATh IPOU3BOJAHYIO NPU PELIECHUU
3ajjady Ha JBW)KEHUE, pellaTh MPaKTHUKO-OPUEHTUPOBAHHBIE 3a/aud Ha
HauOOJIbIINE U HAUMEHBIIINE 3HAUEHUS, HA HAX0X/IECHUE IyTH, CKOPOCTH
U YCKOPEHMSI

I1P6 05 YMeHue  omepupoBaTh  MOHATUSAMU:  palUOHaibHass  (QyHKUUSA,
nokaszareiabHas (YHKLUUS, CTeNeHHas (yHKUus, Jorapupmuyeckas
(GyHKIUSA, TPUTOHOMETpHUYECKHE (QYHKIMH, OOpaTHBIE (YHKIMH; YMEHHUE
CTpOUTh TI'padUKU H3YyYCHHBIX (DYHKIMH, UCIOJIB30BaTh IpapuKH INpH
M3Y4YEHHUU MPOLIECCOB U 3aBUCHMOCTEH, NMpPU PEIICHUHU 331ad U3 APYTUX
y4eOHBIX MPEMETOB U 3a]a4 U3 peaibHON KU3HU; BBIpaXXaTh (GOopMysIaMu
3aBUCHUMOCTH MEXy BEJIMUMHAMHU

[1P6 06 YMeHue pemiatb TEKCTOBBIE 33Ja4d Pa3HBIX THUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUKEHHUE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4¥ U3 00JacTH YIPABJICHUS JINYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI IO YCIOBUIO 3aJlay, MCCJIEIOBAaTh IMOJYYEHHOE pEIICHUE U
OLICHUBATh IPaBAON0I00HOCTb PE3yIbTaTOB

[1P6 07 YMeHue onepupoBaTh MOHATUSAMU: CpefHee apudMeTHIecKoe, MeInaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAUCHH S, pa3Max, TUCIIEPCHsl, CTAaHAapTHOE
OTKJIOHEHHE YMCIIOBOTO Ha0opa; yMEeHHe H3BIEKaTh, HHTEPIPETUPOBATH
uH(}opMaIuio, MpeJCTaBICHHYIO B Ta0IMIIaX, Ha qUarpaMMax, rpadukax,
OTPaXKaIOIIYIO0 CBOMCTBA pealbHBIX MPOLECCOB U SIBICHUI; PEACTABIATh
MH(pOpMalLlMI0O € TOMOINbIO TalNMIl W JAWarpaMM; UCCIIEOBaTh
CTaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TpadUuyuecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB

ITP6 08 YMeHHE OIepupoBaTh IOHATUAMM: CIIyYalHBIM ONBIT U CIy4alHOE
coObITHE, BEPOSATHOCTb CIIY4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpaUUyecKUX METO/0B; MPUMEHSThH
(GopMyIIbl CIOKEHUSI M YMHOMKEHHUS BEpOATHOCTEH, KOMOWHATOpHBIE
dakTel ¥ (opMyNBl IpPU pEIICHUWH 3a/la4; OLIEHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU BEIMYMHAMU; YMEHUE
IPUBOAUTH MIPUMEPHI MIPOSIBICHUS 3aKOHA OOJBIINX YKCET B MIPUPOTHBIX
1 OOIIECTBEHHBIX SIBJICHUSIX

I1P6 09 YMeHue onepupoBaTb IOHATUSAMM: TOYKa, IpsMasi, IIJIOCKOCTH,
MPOCTPAHCTBO, JIBYI'PAHHBIM  yToJ, CKpEIIMBAIOIIMECS  MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX U IIIOCKOCTEH, Yroi
MEXJy MNPSAMBIMH, YroJd MEXKAY MpSMOW U IUJIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY
NPSIMBIMHU, PACCTOSTHUE MEXY IJIOCKOCTSAMU; YMEHUE HUCIOJb30BaTh MPHU
peLIeHUH 3aJau U3yueHHbIE (aKThl U TEOpEMbl IUIAHUMETPHUM; YMEHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOILIEr0 MUpa
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ITP6 10 YMenue  omepupoBaTh ~ NOHATUSIMU:  MHOTOTPAHHUK,  CEUYEHHUE
MHOTOTpaHHHKa, KyO, MapajieNienunes, npu3Ma, nupamuiaa, Gurypa u
MOBEPXHOCTh BpAIICHUs, UIWINHDP, KOHYC, Iap, cgepa, ceueHus QUrypbl
BpAICHUS, ITIOCKOCTb, Kacaroasics cepsl, MUIMHIPA, KOHYCA, II0MIA1h
MOBEPXHOCTU MHUPAMUbI, IPU3MBI, KOHYCa, IUIUHAPA, IJI0Maab chepsl,
00BeM Ky0a, TMPSIMOYTOJILHOTO TapalielenuIea, MUPaAMUIbl, TPU3MEI,
HWIMHIpa, KOHyCa, IIapa; yMEHUE H300pa)kaTh MHOTOTPDAaHHUKU H
IMOBCPXHOCTHU BpalllCHUA, UX CCUCHHUA OT PYKH, C IIOMOLIBIO YCPTCIKHBIX
HHCTPYMCHTOB M  3JICKTPOHHBIX CpCACTB; YMCHHUC PACIIO3HABATH
CUMMETpPHIO B TMPOCTPAHCTBE; YMEHHE pAClO3HAaBaTh IPABUJIbHBIC
MHOTI'OrpaHHUKH

I1P6 11 YMeHue onepupoBaTh HOHATUSAMHE: ABH)KEHHE B IPOCTPAHCTBE, OI00HBIE
Gurypel B NPOCTPAHCTBE, WCIOJIb30BATH OTHOLIEHUE IUIOIIAJCH
NOBEPXHOCTEH M 00BEeMOB MOAOOHBIX (DUTYp IPU PEIICHUH 3314

I1P6 12 YMeHHe BBIYUCIIATh TEOMETPUUYECKHUE BETMYMHBI (JUTMHA, YTOJI, TIJIOMIAIb,
00beM, IO TOBEPXHOCTH), HCIIONB3Ys H3Y4YCHHbIE (OPMYJBI H
METO1bI

I1P613 YMeHne onepupoBaTh NOHATUAMHU: IIPIMOYTOJIBHASL CUCTEMA KOOPJMHAT,

KOOpAWHATBI TOYKH, BCKTOp, KOOPAMHATBI BCKTOpPA, CKaJIAPHOC
MMPOU3BCACHUC, YI'OJI MCIKAY BCKTOpaMH, CyMMa BCKTOPOB, ITIPOMU3BCACHUC
BCKTOpa Ha 4YHCJIO; HAXOAUTh C NOMOUIBIO H3YYCHHBIX (bOpMy.H
KOOpAMWHATBI CCPCANHBI OTPC3KA, PACCTOAHMEC MCKAY ABYMS TOYKAMU

I1P6 14 YMeHue BeIOMpaTh NOAXOIAIMNA U3YUEHHBIH METO ISl peLIeHUs 3a/1a4H,
pacro3HaBaTh MaTeMaTHYecKue (aKThl M MaTeMaTHYeCKHEe MOJCITH B
HNPUPOHBIX U OOLIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH
IIpUMEPBl  MaTEMaTUYECKUX OTKPBITMM POCCHUMCKOM M  MHMPOBOH
MaTEeMaTHYECKON HAYKH
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Koa u

PesyabTaThl 00yyeHus

HauMeHOBaHUe

q)opanyeMLI“x O6mmue JAucuunimHapHbie

KOMIIeTeHIIUI

OK 01.|JIP 06: TroTOBHOCTH K TPYAY, | [1pg]. BajeHue METOIaMU

Bri6upars OCO3HaHHE LEHHOCTH MACTEPCTBA, | 16anatepCTR, ANMOPUTMAMHU PEIICHUS

b
CIOCOOBI TPYIOJIO0HE; TOTOBHOCTB K | sapau: yMeHMe hopMyIHpOBaTH
o b
pelieHus 3a1a4 | aKTUBHOU ACATCIBHOCTU onpeeaeHus aKCHOMBI
npopeccHoHall | TEXHONIOTHYECKOH M COLMAIBHON | TeopeMbi H,pI/IMeHSITB HX, TIPOBOJTHTH
(v 2 9

BHOM HATPaBIEHHOCTH, CIOCOOHOCTH JI0Ka3aTebHbe PACCYKICHUS B XOJIE

JESATCIIBHOCTH | MHUIIMHPOBATh, IUIAHUPOBATE | yomepyy 3amau;

NPUMCHHUTENbH M CAMOCTOSTENBHO  BBUIONIHATE | [1pg) YM:eHHe OLIepPHPOBATh

0 Takyro ACATCIBPHOCTD, HHICPEC K | popgrpsmu: creneHb uncia, Jorapudm

K Pa3jM4HBIM | pa3JINYHbIM C(bepaM qucia; yMEHHE BBIIIOJIHSTH

KOHTCKCTaM NPOPECCHOHANBHOM AEATEIBHOCTH. | poro oo SHAYCHU
MP o1 o U T[peoOpa3oBaHMs BBIPAKCHHHA CO

- BIAACHUC | crenensmu u norapudmamu,

YHUBEPCATHHBIMA Y4eOHBIMH npeoGpazoBaHus JPOGHO-
MO3HABATEIBHBIMHU ICHCTBUAMH: PALMOHATLHBIX BBIPAKEHHUI;
a) 6a30BbIC JIOTHYCCKHUE JCHCTBUS: | [1pg3 VMeHte OIIepPUpPOBATh
- CaMOCTOSTENbHO (OPMYIUPOBATD | oo o . paLHOHAIBHELE,
M aKTyalM3upoBath  mpobiemy, UppaIMOHANILHEIE, [IOKa3aTeJbHbIE,
paccMaTpuBaTh CTEIEHHBIE, Jorapu(pMuUEcKue,

€¢ BCECTOPOHHE;
- yCTaHaBJIUBaTh CYIIECTBCHHBIH
MIpU3HAK

WIA OCHOBAaHHWs /Il CpaBHEHUS,
KJIaCCU(UKALIAN

1 0000IIIeHN;

- ONpEACTATh LEIH JEATCILHOCTH,
3ajaBaTh IapaMeTpbl U KPUTEPUHU
UX JOCTHIKCHHUS,

- BBIBJIATH 3aKOHOMCPHOCTHU H
POTHBOPEYUS

B paCCMaTprUBACMbIX ABJICHUAX,

- BHOCHUTh KOPPEKTUBBI B
JIeATEIIEHOCTD, OIICHUBATh
COOTBETCTBUE PE3YyJbTATOB LENSIM,
OIICHUBAaTh PHUCKUA TOCIIEJCTBUM
JIeSITeIbHOCTH

0) ©0a30BbIE HCCIIEIOBATEIHCKHE
JEUCTBUS:

- BIAQJETh HaBbIKAMU y4eOHO-
HCCIIeI0BATEIbCKOM

n MIPOEKTHOM JEeITEIILHOCTH,
HABBIKAMU pa3perieHus npooiem;

- BBISIBIISITh MPUYNHHO-
CJIEICTBEHHbBIE CBSI3U
" aKTyaJIu3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3Y
€€ pelleHus, HaXOAUTh apryMEHTBI
JUIS JI0Ka3aTeNnbCcTBa CBOMX

TPUTOHOMETPUYECKUE YPaBHEHUSA U
HEPABEHCTBA, UX CUCTEMBI;

I1P64. Ymenne OIEpUPOBATH
MOHATHSIMH: (YHKIUS, HETpepbIBHAS
byHKIHS, MIPOU3BOHAS,
nepBooOpa3Has, OTpeIeTICHHBII
WHTErpal; yMEHUue Haxo0JIUTh
MIPOU3BOTHBIC AIIEMEHTAPHBIX
GbyHKIUE, UCMONb3ys  CHpPaBOYHBIC
MaTepuaibl; HCCTIEI0BaTh B
npocTelmux ciaydasx (yHKIUH Ha
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIBIITHE
W HaWMEHbIIME 3HA4YeHUS (OYHKUUMH;
CTPOUTHh TpaUKU MHOTOUIEHOB C
HCII0JIb30BaHUEM anmnapara
MaTeMaTUYeCKOro aHau3a; MPUMEHSITh
MPOU3BOJHYIO TMpU PELIEHUU 3a]ad
Ha JBWKEHHUE, pemarb MPaKTHKO-
OPUEHTUPOBAHHBIE 3a1auun
Ha HauOOJbIIME W  HAUMCHBIIHE
3HAUYEHMs, HAa HAXOXJEHUE IIyTH,
CKOPOCTH U YCKOPEHUS;

I1PGS. YMmenue OIIepUpOBaThH
MOHATUSAMU: palMoOHabHAs (YHKINA,
nokaszarenbHass (QYHKIHWS, CTETICHHAs
¢byHKkuus, norapudmMudeckas GyHKINS,
TPUTOHOMETPHUYECKHE byHKIHH,
oOpatHble (DYHKIMH; YMEHHE CTPOUTH
rpaduku W3YYEHHBIX byHKIHH,
UCMOJIb30BaTh TpaQUKH NMPU M3YyUYEHUU
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YTBEPKJICHHH, 3a]1aBaTh apaMeTphl
Y KPUTEPUU PELICHMUS;

- aHaJIM3UPOBATh IIOJyYEHHBIE B
XOJIe pelIeHUs 3a]aul pe3yJIbTaThl,

KPUTHUYECKH OLICHUBATb
ux JIOCTOBEPHOCTb,
IPOTHO3UPOBATH M3MECHEHHE
B HOBBIX YCJIOBUAX;

pa3pabaTbIBaTh IUIAH  PEIICHUS
npoOJieMbl € y4YyeTOM aHaiu3a
MUMEIOLIUXCS MaTepUabHBIX

Y HEMaTepHUAIbHBIX PECYPCOB;

- yMETh IIEPEHOCHUTh 3HAHUA B
II03HABATEJIbHYIO

u MIPAKTUYECKYIO
KU3ZHEACSITEIbHOCTH;
- YMETb MUHTETPUPOBATh 3HAHUA U3
pa3HbIX IPEeIMETHBIX 00J1acTel;

- BBIBHUTaThb  HOBBIE  WJICH,
npeajiaraTh OpUTMHAJIbHBIE
MOAXObI U PEIICHHUS

oOJactu

MPOIIECCOB W 3aBUCHUMOCTEH, TIpH
pelIeHUH 3aJad W3 JAPYTUX y4eOHBIX
NpEeIMETOB M 3a7a4 M3 peajbHOU
JKU3HHU; BBIpAXKAaTh dbopmynamu
3aBUCUMOCTH MEXTy BETUUMHAMU;

[IP66. VYmenue pemarb TEKCTOBbIE
3a/1a4u Pa3HBIX TUIIOB (B TOM YHCIIC HA
MpOLIEHTHI, JOJM W  4YacTH, Ha
JIBIDKEHHE, pabOTY, CTOUMOCThH TOBApOB
U YCIIyT, HAJIOTH, 33Ja4d U3 00JacTH
yIpaBJiICHUS JTUYHBIMH M CEMEHHBIMHU
(uHAHCAMM); COCTABJISATH BBIPAKCHUS,
ypaBHEHUsI, HEPABCHCTBA U UX CHCTEMBI
[0 YCIOBHUIO 3a/laud, HCCIEI0BAThH
MOJIy4YEHHOE pEIICHUE | OICHUBATH
MPaBIONOI00HOCTH PE3yJIbTATOB;

I1PG7. YMmenue OIIEpUpPOBAThH
HOHSATHUSAMU: CpeiHee apu(hMETHIECKOE,
MenraHa, HanOoJbIlllee ¥ HAaNMEHBIIEe

3HAYCHUS, pa3max, aucnepcus,
CTaHJAPTHOE OTKIOHCHHE YHCIOBOIO
Habopa; yMeHue U3BJICKATh,
UHTEPIPETUPOBATH uHpOpMaIHIO,

MpEJICTaBICHHYI0O B Ta0iuiax, Ha
auarpaMmax, rpadukax, OTpakarouryro
CBOMCTBA pealbHBIX MPOLECCOB H
SIBIICHHIA; TIPEICTABIATh WH(POPMAIIHIO
C TOMOLIBI0 TaOMUI U JAUArpaMM;
UCCIJIEIOBaTh CTATUCTUYECKHUE JIaHHBIE,
B TOM qucIie
C IpUMEHEHUEM rpapuueckux MeTO0B
Y DJIEKTPOHHBIX CPEJNICTB;

I1PGS. YMmenue OIepupOBaTh
HOHSATHUSIMM: CIIy4alHBIN OMNBIT
U Ccly4ailHoe coObITHE, BEpOSITHOCTH
CIIy4aitHOTO COOBITHS; YMEHHE
BBIYMCIIATh BEPOATHOCTh c
HCIIOJIb30BaHUEM rpaduyecKux
METO/IOB; MIPUMEHSTH dbopmyIbI
CIIOKEHMUS u YMHOXKEHHS

BEPOATHOCTEHN, KOMOMHATOPHbIE (PAKThI
U  (opMysbl TpU pelIeHUuH 3ajad;

OIICHUBATh BEPOSITHOCTU  PEATbHBIX
COOBITHI; 3HAaKOMCTBO
CO CIIy4yalHBIMHU BEJIMYWHAMU;, YMCHHE
OPUBOJIUTh  MPUMEPHI  MPOSBICHUS

3aKOHa OOJBIIUX YUCEN B MPUPOIHBIX
U OOILIECTBEHHBIX SIBIICHUSIX;

I1PGO. YMmenue OIIepUpPOBaAThH
MOHSATHUSMHU: TOUKa, npsmas,
IUTOCKOCTb, MPOCTPAHCTBO,
JBYTPAHHBIA YTOJ, CKpPEIIMBAIOLIUECS
psIMbIE, MapaieIbHOCTh "
NEepIEHIUKYIIPHOCTD IPSIMBIX
Y TTOCKOCTEH, YTOJl MEXKy MPSIMBIMH,
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yroJ MEXKTY NpAMOi

u IIJIOCKOCTBIO, yromu MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, paccTostHue MEXIY
IPSAMBIMU, paccrosiHue MEXIY

IUIOCKOCTSIMU; YMEHHUE HCII0JIb30BATh
MIPU PELICHUH 33]]a4 U3YYECHHbIE (PaKThI
U TEOpEMbl IUIAHUMETPHH, YMEHHE
OILICHUBATh pa3mepbl 00BEKTOB
OKpPYXaloIlero Mupa;

I1P610. Ymenue ONepUpPOBATH
MOHATUSMH: MHOTOTPAaHHHMK, CEYCHHE
MHOTOTpaHHUKA, KyO,
napajuleJienunes, npusma, Nupamuiaa,
durypa u TMOBEPXHOCTb BpallleHUS,
WIMHAP, KOHYC, 1map, chepa, ceueHus

Gurypsl  BpalieHHs,  IUIOCKOCTb,
Kacaromiascsi  chepbl,  IWIKHIPA,
KOHyCa,  IUIOIAJb  IOBEPXHOCTH
HpaMHU/IbI, [IPU3MBI, KOHY(Ca,
MWIMHIPA, TUIOMAaas chepsl, 00beM
KyOa, PSAMOYTOJIBHOTO
napaJuiesenure/a, TUPaAMUIBI,

OpU3MBI, LWIMHIpA, KOHyca, MIapa;
YMEHHE WU300pakaTb MHOTOTPAHHUKH
Y MTOBEPXHOCTHU BPAIICHUS, UX CCUCHUS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX

MHCTPYMEHTOB u JIEKTPOHHBIX
CPEJICTB; YMEHHE  PACIIO3HaBATh
CUMMETPUIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh IIPaBUJIbHbIE
MHOTOTPaHHUKU;

[1P611 Ymenue ONEepUpPOBATH
MOHSTHSMMU: JBUKECHHE
B MPOCTPAHCTBE, MOJ00HbBIE UTYpPHI B
IIPOCTPAHCTBE; HCII0JIb30BaTh

OTHOULIEHUE TUIOIIAICd MOBEPXHOCTEN
u 00bEeMOB NOJOOHBIX (Uryp mpu
peILIeHUH 3aa4;

I1P612. Ymenue BBIYUCIIATH
reOMETPUUYCCKHAE BEJIUYHMHBI (JITMHA,
yroa, Iwiomanb, oO0BeM, MJIOMAAb
MMOBEPXHOCTH), WCIOJIB3Ysl M3yYCHHBIC
(bOpMyIIbI U METOIBI;

[1P613. YMenue OTIepUPOBATH
MOHATUSIMH: TPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT,  KOOPJAHMHATHI  TOYKH,
BEKTOD, KOOPJMHATHI BEKTODA,
CKaJISIPHOE TIPOM3BEICHUE, YTOII MEXKIY
BEKTOPaAMH, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIIO;
HAaXOJUTh C TIOMOIIbIO HW3YYEHHBIX
dbopMyn  KOOpPAMHATBHI  CEpPEAUHBI
OTpe3Ka, pPAacCTOSHUE MEXAYy JABYMs
TOYKAMH;
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[1P614. YmMmenue BBIOMPATh
O IXO TSN W3y4YECHHBIN METOJ
JUISl pelleHus 3a/layd, paclio3HaBaTh
MaTeMaTHYECKUe (axTb
U MaTeMaTU4YeCKue  MOJEIu B
MIPUPOTHBIX u OO0IIECTBEHHBIX
SABJICHUSX, B HCKYCCTBE; YMEHHE
MPUBOAUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITUA POCCUMCKOW M MHUPOBOH
MaTE€MaTUYeCKOW HAyKH

OK 02.
Mcnosb30BaTh
COBpEMEHHBIE
cpeacTa
[OKCKa, aHAIN3a
131
MHTEpIIpETAH
nHbOpMaNY, H
MH(pOpMaMOHH
bIC TEXHOJOTHH
ISt
BEITIOJTHCHHS
3aaq
podeccnonanb
HOU

e TeIbHOCTH

JIP 09: c(hopMUPOBAHHOCTH
MHPOBO33pPEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI  HAYKH U
001IeCTBEHHON MPAKTHKH,
OCHOBaHHOTO Ha JUAlOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HaHUIO

CBOEro MecTa B IOJUKYJIbTYPHOM
MUDE;

MP 01: OBnaneHue
YHHUBEPCATbHBIMU y4eOHBIMH
IIO3HABATEIbHBIMU JICHCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJAJCTh HABBIKAMU TOIYyYCHHS

uHpOpMALlMM W3  HMCTOYHHKOB
pa3sHbIX THUIIOB, CaMOCTOSITEIBHO
OCYILECTBIIATh  IIOMCK,  aHaJu3,
CUCTEMATH3ALNI0 U
MHTEPIIpETALNIO uHbopMauu
pasiM4YHbBIX ~ BUAOB U (opM
IIPE/ICTABIICHHS;

- co3[aBaTh TEKCTHl B Pa3IMYHBIX
dbopmarax ¢ y4eTOM Ha3HAYEHUS

uHpOpMaIHN U LEJIEBOM
ayJauTOpHH, BBIOUpast
ONTUMAJIBHYIO bopmy
NpeCTaBICHHUS

Y BU3YaJIU3allly;

- OLEHUBATh  JOCTOBEPHOCTb,
JETUTUMHOCTh MH(OpMaIuu, ee
COOTBETCTBHE IPaBOBBIM u
MOpPaIbHO-ITHYECKIM HOpMaM;

- UCIOJIb30BATh cpeacTBa
MH(OPMaLlMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B
peleHnH KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX u
OpraHu3aIMOHHBIX 3amad c
co0JII0IeHHEM TpeGoBaHuU
SPTOHOMHUKH, TEXHHUKH
0e30IMacHOCTH, TUTHUCHEI,

pecypcocOepekeHusi, TPaBOBBIX H
THYECKHUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€30MMacHOCTH

I1PG1. Bianenue METOAAMU
JI0Ka3aTesbCTB, AITOPUTMAMU PELLICHUS
3ajauy; yMEHHE dbopmynmrpoBath
olpeeNneHus, AKCUOMBI
U TEOPEMbI, IPUMEHATh UX, IPOBOAUTH
JIOKa3aTeIbHbIE PACCYXkJIEHUS B XOJe
pelLeHus 3a1a4;

[1PG2. YMenue OIlEpUpPOBATh
MOHSTHSIMH: CTETICHb YUCIIA, JIOTapupM
YHUCIIa; yMEHUue BBIIIOJIHATh
BBIYHCIIEHUE 3HAYEHUU

U TpeoOpa3oBaHMsl BBIPAKEHHUH CO
CTCTICHSAMU " norapudmamu,
npeoOpazoBaHus JIpoOHO-
paIMOHATIBHBIX BRIPAXKCHUN;

[1PG3. YMenue OIIEpUpPOBATh
TTOHSITHSIMH paroHaIbHbIE,
UppalMOHANIbHBIE, noka3aTelbHbIE,
CTCTICHHBIE, norapudMudecKue,
TPUTOHOMETPUYECKUE YpaBHEHUS W
HEPAaBEHCTBA, X CUCTEMBI;

I1P64. YMeHue OIIEpUPOBATh
MOHATUSMH: (QYHKIHUS, HETpephIBHAS
byHKIM, IIPOU3BOIHAS,
nepBooOpa3Has, OTIpeIeTIEHHBII
UHTETpa; HaX0JIUTh
IIPOU3BOJIHBIE 3JIEMEHTapHBIX
GyHKUMH, HCHOJNB3ys  CIPaBOYHbBIE
MaTepuaibl; HCCIIEI0BaTh B
OpOCTEHIIMX Ciydasx (YyHKIUM Ha
MOHOTOHHOCTb, HAXOIUTh HAUOOJIbLINE
U HauMeHbIIWE 3HAaYeHUs (QYHKIMH;
CTpOUTh TIpadUKH MHOTOUWIEHOB C
HCII0JIb30BaHNEM anmapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSTh
IIPOM3BOJHYI0 IIPU pELIEHUM 3ajad

YMEHHE

Ha JIBWDKEHHWE, pemarb IPaKTHKO-
OpPUEHTHPOBAaHHbBIE 3a1aun
Ha HauOOJBIINE W  HAWMEHBIINE
3HAYEeHUs, Ha HAXOXICHHE IyTH,
CKOPOCTH M YCKOPEHHUS;

I1PGS. YMmenue OIIepUpPOBaATH

MOHATHUAMU: palUOHAJIbHAA (I)yHKI_II/I}I,
IIOKa3aTCIbHas1 (1)}/HKHI/I$I, CTCIICHHAaA
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byHkums, Jorapudmudeckas GyHKINS,
TPUTOHOMETPUYECKHE byHKIUY,
oOpartHble (DYHKIIMH; YMEHHUE CTPOUTH
rpaduKu U3Y4EHHBIX GyHKIMIA,
UCIOJIb30BaTh I'padUKU MpU U3YUCHHUU
IIPOLIECCOB M 3aBUCUMOCTEH, IIpU
pelIeHnr 3a/a4 U3 JAPYTUX Yy4eOHbBIX
IIPEAMETOB M 3aJad M3 PpeaJbHOU
KU3HU; BBIPAXKaTh bopmynamu
3aBHCUMOCTH MEX/y BETUUYNHAMH,
[IP66. VYmenue pemiarb TEKCTOBBIE
3aJ]auu Pa3HBIX TUIIOB (B TOM YHCIIE HA
MOPOLEHThl, JOJAM W  YacTH, Ha
JBIKEHUE, paboTy, CTOMMOCTH TOBApPOB
U YCIIyr, HaJIOTH, 33Ja4yd U3 00JacTH
YIOPaBJICHUS JIMYHBIMH U CEMEWHBIMU
(dbuHaHCaMM); COCTABJIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U KX CUCTEMBI
[0 YCIOBUIO 3aJaud, MCCIEA0BaTh
MOJIyYeHHOE pEIIeHWe U OILICHUBAThH
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[1PG7. YMenue OIIEpUPOBATh
MOHATHUSIMHU: CpPeIHEE apuPMETHIECKOE,
MeAraHa, HauOoJIblllee U HauMEHbIIIee

3HA4YCHUS, pasmax, JUCIIEPCHUSL,
CTaHJAPTHOE OTKJIOHCHHWE YHUCIIOBOTO
Habopa; yMeHUe U3BJICKATh,
UHTEPIPETHUPOBATH UHOPMAIIHIO,

IPEJCTaBICHHYI0 B Ta0iuuax, Ha
JuarpaMmax, rpadukax, OTpakarouyro
CBOICTBa peaJlbHbIX IPOLECCOB U
SBJICHUI; MPEICTaBIATh WH(POPMALIHIO
C TOMOLIBI0 TaOMUI] W JUarpamm;
UCCJIE0BATh CTATUCTUYECKUE JAHHBIE,
B TOM qucie
C IPUMEHEHUEM IpaduuecKux METO0B
U DJIEKTPOHHBIX CPEICTB;

I1P68. YMeHue OIIEpUPOBATH
MIOHATUSAMU: CITy4alHbIN OIIBIT
U cilydyaiiHoe COOBITHE, BEPOATHOCTh
CIIy4aliHOTO COOBITHS; yMEHUue
BBIYUCIIATH BEPOSATHOCTD C
HCITOJIb30BAaHUEM rpaduyecKux
METO/I0B; IIPUMEHSITD bopmybI
CJIO’KEHUS u YMHOXKEHUS

BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
u  GopMysbl TpU pPEIICHWH 3ajad;
OLICHUBATh BEPOSITHOCTU  PEaJbHBIX
COOBITHIA; 3HAKOMCTBO
CO CIy4alHbIMU BEIMYMHAMU; YMEHUE
NPUBOANUTH  TIPAMEPHI  MPOSBIICHHUS
3aKOHa OOJBIIUX YMCENl B IMPUPOIHBIX
¥ OOIIECTBEHHBIX SIBIICHUSX;

I1P69. YMenue OIIEpUPOBATH
TTOHSATHSIMH: TOUKA, psiMasi,
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IUTOCKOCTB, MIPOCTPAHCTBO,
JBYTPAHHBIA yTOJ, CKPEIIMBAIOIIUECS
npsMbIE, MapauIeIbHOCTh "
NEePIEHANKYISIPHOCTD IPSMBIX
U IJIOCKOCTEH, YTOJl MEX/IY MPSIMBIMH,
yroil MEXIY IpsAMON
U IUIOCKOCTBIO,  YroJI  MEXIY
IUIOCKOCTSIMH, PAcCTOSHUE OT TOYKHU
70 TUIOCKOCTH, PAacCTOSIHUE MEXIY
TPSIMBIMH, paccrosiHue MEXTY
IUIOCKOCTSIMH; yYMEHHE HCIIOJIb30BaTh
IIPU PEUICHUH 33/1a4 U3y4YEeHHBIC (aKThI
U TEOpPEeMBbl IUIAHHUMETPHH; yMEHHE
OLICHUBATh pa3Mepsl 00BEKTOB
OKPY’KaIoIero MHpa;

[1P610. YMeHue  onepupoBarthb
HNOHSATHAMHU: MHOTOTPAaHHHK, CEYCHHE
MHOTOTpaHHHKa, KyO,
napajuielienune]l, nmpu3Ma, MupaMuia,
¢urypa M TOBEPXHOCTh BpAIICHHUS,
WIMHIP, KOHYC, map, chepa, ceueHus

burypsr BpaIllCHHUS, [IJIOCKOCTb,
Kacaromasicss  cdheppl,  IWIHHIPA,
KOHYCa, IJIOIIAIb MMOBEPXHOCTHU
MUPAMUIBI, MIPU3MBI, KOHYCa,
HUAIUHApPA, Tuiomanabk chepbl, oObeMm
KyO0a, MPSIMOYTOJIBHOTO
napajuiesieune/a, MU PAMHM/IBI,

IpU3MBI, LWIMHApPA, KOHYycCa, I1apa;
yMEHHE H300pakaTh MHOI'OI'PAaHHHUKH
Y IIOBEPXHOCTH BPAILCHUSI, UX CEUCHHUS
OT PYKH, C IIOMOIIBIO YEPTEKHBIX

MHCTPYMEHTOB u ANEKTPOHHBIX
CPEICTB; YMEHHE  PACIIO3HABATh
CUMMETPHUIO B NPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh IIPABUJIbHBIE
MHOTOTPaHHUKU;

I1P611 YMeHue OIIEpUPOBATH
MOHSTUSIMHU: JBUKECHHE
B IIPOCTPAHCTBE, MOJI00HBIE (PUTYPHI B
IIPOCTPAHCTBE; HCII0JIb30BaTh

OTHOILIEHHE IUIOIIAJeH MOBEpXHOCTEN
u 00beMOB TMOAOOHBIX GUIYp TpH
pEIIeHUH 3a]1aY;

[1P612. Ymenue BBIYUCIATH
reOMETPUYECKHUE BEIMYHMHBI (JIJIMHA,
yroja, Iulomaab, OO0BEM, TUIOMIAIh
MIOBEPXHOCTH), MCIIOJIB3YSl HU3YUYECHHBIE
(hOpMYITBI U METOJIBI;

I1P613. Ymenue OIIEpUpPOBaTh
MOHATUSIMH: TIPSMOYTOJIbHAsI CHCTEMa
KOOpJMHAT,  KOOPAMHATHI  TOYKH,
BEKTOP, KOOPIWHATHI BEKTOpAa,
CKaJIIpHOE TIPOU3BE/ICHUE, YOIl MEXKIY
BEKTOpaMH, cymMma BEKTOPOB,
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MPOM3BEICHNE BEKTOpa Ha YHUCIO;
HaXOJUTh C TIOMOIIbIO HU3yYEHHBIX
dbopMysl  KOOpAWHATBHI  CEpPEAUHBI
OTpe3Ka, pPACCTOSHUE MEXIy JABYMS
TOYKaMH;

[1P614. Ymenue BEIOHMpATh
OIXO TSI W3yYECHHBIN METO.
JUIS pellieHus 3aJlay, paclio3HaBaTh
MaTeMaTU4eCKHe (bakThl
M MareMaTH4YeCKHEe  MOACIH B
MIPUPOTHBIX u OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE

IIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX
OTKPBITUM POCCUHCKOM U MHPOBOH
MaTEMaTHYECKON HAYKH

OK 03.
[InanupoBath
u
peann30BbIBAT
b COOCTBEHHOE
npodeccuoHal
BHOE

U JUYHOCTHOE
pa3BHTHE,
npearnpuHIMAaT
€JIbCKYI0
JESITEIbHOCTD
B
npodeccuoHal
BHOU  cdepe,
UCIIOJIb30BATh
3HAHUS

10 TPaBOBOU U
¢uHaHCOBOM
rPaMOTHOCTH B
pa3IMYHBIX
YKU3HEHHBIX
CUTYaIHSIX

JIP 03: c(hOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHUS,
ATUYECKOTO MTOBEICHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIIUIO
u MPUHUMATH OCO3HAHHBIC
perieHus, OpUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LHEHHOCTH; OCO3HAHHME JIMYHOIO
BKJIaJIa B IIOCTPOCHUE YCTOWYHUBOTO
Oyny1ero; OTBETCTBEHHOE
OTHOILIEHUE K CBOUM DPOIUTEISIM M
(unmu) ApyTUM  4JeHaM  CEMbH,
CO3JaHMIO CEMbH Ha  OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH
CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauLUsAMU Hapo10B Poccuu;

MP 03: OsnajeHue
YHUBEPCAIBHBIMH PETYJISITHBHBIMHU
JEUCTBUSIMHU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITENIbHO OCYIIECTBIATH
MO3HABATENIBHYIO  JIEATEIbHOCTD,
BBISBJISITH ~ MPOOJIEMBI,  CTaBHUTH
u  (GOpMyIMpOBaTh COOCTBEHHBIC
3a7a4u

B 00pa3oBaTeIbHOM ACATEIBHOCTU U
YKU3HEHHBIX CUTYaIHsX;
CaMOCTOSTENIbHO COCTAaBJIATh IUIaH

pemieHus MpoOJIeMBl C  y4EeTOM
UMEIOITNXCA pecypcos,
COOCTBEHHBIX BO3MOKHOCTEN

U TPEINOYTEHHUH; JaBaTh OLEHKY
HOBBIM CUTYyallHUsAM;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPHEMBbI pPeQIIEKCHH
JUIL  OIIGHKW CHUTYyaluH, BBIOOpA
BEPHOTO PEIICHHS;

[1P61. Bnanenune METOIaMU
JIOKa3aTeNIbCTB, AITOPUTMAMHU PEIICHUS
3a7a4; yMEHHE dbopMynupoBath
OTpeIeTICHUs, aKCHOMBI
1 TEOPEMBI, IPUMEHSThH UX, IPOBOJINUTH
JIOKa3aTelIbHbIE PACCYXICHHUS B XOJE
pEIICHUS 3a/1a4;

I1P64. YMenue OIEpUPOBATH
HOHATUSAMM: (QYHKLUS, HENpepbIBHAsA
byHKIMS, IIPOU3BOHAS,
nepBooOpasHas, OIpeieIeHHbIN
UHTErpa; HaXOJUTh
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX
GyHKIMH, HCIONB3Yysd  CHPAaBOYHbBIE
MaTepHabl; UCCle10BaTh B
IpocTeHIKX ciayyasx (yHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbLINE
U HauMEHbIIMe 3Ha4eHUs (QyHKUUM;
CTpOUTh TpadUKU MHOTOYJICHOB C
UCIIOJIb30BaHUEM anmapara
MaTEMaTHUYECKOT 0 aHAJIN3a; IPUMEHSITh
MPOM3BOJHYIO MIPU pELICHUH 3a]ad

yMeHue

Ha JIBWJKEHHWE; pelarb paKTHKO-
OpUEHTUPOBAHHBIE 3a7auu
Ha HauOoJblIMEe W  HaMMEHbIINE
3HAYeHMUs, Ha HAXOXKJIEHUE MYyTH,
CKOPOCTH U YCKOPEHUS;

I1P65. YMeHue OIIEpUPOBATH

MOHATUSIMM: pallMOHANIbHAS (DYHKIIMS,
nokaszarenbHas (QYHKIHS, CTEHEeHHas
byHkus, norapupmudeckas QyHKINSA,

TPUTOHOMETPUUYECKHE byHKLIHY,
oOpatHble (DYHKIIMH; YMEHHUE CTPOUTH
rpaguKu W3Y4EHHBIX (byHKIMIA,

MCIOJIb30BaTh IpadUKH NpU U3YUEHHUH
IIPOLIECCOB M 3aBUCUMOCTEW, IIpHU
pelleHnn 3aJay U3 JAPYTUuX Y4eOHbIX
IIPEeAMETOB M 3aJa4 W3 PpeaJbHOM

ctp. 16 u3 40




- yMeTh OIICHUBaTh pPHUCKU W
CBOEBPEMEHHO MIPUHUMATH
pEUIEHUS IO X CHUKEHUIO;

B) OMOIMOHAIBHBIA  WHTEIUICKT,
Mpeanoaararoumi
c(hOpMUPOBAHHOCTE:

BHYTpPEHHEHN MOTHBAIIUH,
BKJIIOYAKOUIEH  CTPEMJIEHHE K
JOCTHMIKEHUIO 1IeJIM M YCIeXy,
OIITHMH3M, MHUIIMATUBHOCTb,
YMEHHME  JIEUCTBOBAaTh,  HCXOMS
13 CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAOIIEH
CHOCOOHOCTD IMOHUMATh
SMOIMOHAIBHOE COCTOSHUE IPYTHX,
y‘H/ITLIBaTB

€ero pH OCYIIIECTBICHUH

KOMMYHUKAIIUH, CIIOCOOHOCTE K
COYYBCTBHUIO U COIICPCIKUBAHUIO,

- COLIMATBHBIX HAaBBLIKOB,
BKJTFOYAIOIIINX CITIOCOOHOCTH
BBICTPauBaTh OTHOLIIEHUS c

OPYTUMHU  JIIOJbMH, 3a00THTHCA,
NpPOSIBIIATh MHTEPEC W pa3periaTh
KOH(JINKTHI

KHU3HH; BBIpa)XaTh bopmyrnamu
3aBUCUMOCTH MCKY BCIIMUYNHAMU,
[IP66. VYmenue pemarb TEKCTOBBIE
3a/1auyu pa3HbIX TUIIOB (B TOM YMCJIE HA
OPOICHTHI, JIOJIM W  4YacTW, Ha
JBIKEHHE, padOTy, CTOMMOCTh TOBAPOB
W yCIyT, HAJIOTH, 3aJa4ydl U3 00JacTh
yYHOpaBJICHUA JMYHBIMU U CEMEUHBIMU
(UHAHCAMM); COCTaBJISTh BBIPAKCHHUS,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMbI
10 YCJIOBUIO 3aJla4yd, HCCIIE0BATh
MOJIy9eHHOE pEIICHWE W OIICHUBATH
MPaBONI0I00HOCTh PE3YJIbTATOB;

I1PG7. YmMenue ONepUpPOBaATH
MOHITHSIMH: CpeTHEe apu(PMETHIECKOE,
MeAraHa, HauOoJIblllee U HauMEHbIIIee

3HA4YECHUS, pasmax, JHUCIIEPCHUSL,
CTaHJAPTHOE OTKJIOHCHHWE YHUCIIOBOTO
Habopa; yMeHUe W3BJICKATh,
UHTEPIPETHPOBATH UHpOPMAIIHIO,

IPEJICTaBICHHYI0O B Ta0iuLax, Ha
quarpammax, rpadukax, OTpakarouryo
CBOICTBa peaJIbHbIX IIPOLIECCOB U
SBIICHUH; TPEJCTaBISITh UH(DOPMALIHIO
C TIOMOINBIO TaOJNWI W JUarpaMm;
HCCJIE0BATh CTAaTUCTUYECKUE JTAHHBIE,
B TOM UHCI€ C [PUMEHEHHEM
rpaduyecKuX METOJO0B U 3JIEKTPOHHBIX
CPEJICTB;

I1PGS. YMenue OIlEpUpPOBATh
MOHATUSIMHA:  CIIyYalHbIA  OMNBIT U
cillydyaifHoe  COOBITHE, BEpPOSTHOCTb
CIIy4aliHOTO COOBITHS; yMEHUue
BBIYUCIIATH BEPOSATHOCTD C
HCIIOJIb30BAaHUEM rpaduyecKux
METO/I0B; IIPUMEHSITD bopmybI
CIIOXKEHUS u YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
u  GopMysbl TpU pEHICHHH 3ajad;
OLICHMBAaTh BEPOSTHOCTU  PEAJIBHBIX
COOBITHH; 3HAKOMCTBO
CO CIIydyallHbIMM BEJIIMYMHAMH; YMEHHE
IPUBOJUTH  NPUMEPHI  MPOSIBICHUS
3aKOHa OOJBIIUX YMCENl B IMPUPOIHBIX
1 OOIIECTBEHHBIX SBICHUSX;

I1P614. YMenue BBIOMpATh
TIOIX O JISTIITIH W3yYECHHBIN METOJ
JUIS pellieHus 3aJlayd, paclo3HaBaTh

MaTeMaTHYeCKHe bakTbI
U MareMaTHMYecKHe  MOJEIU B
MIPUPOIHBIX u 0OIIECTBEHHBIX

SIBJIICHUSAX, B HUCKYCCTBC; YMCHUEC
MPUBOJAUTH MMPUMCPBI MATCMATUYCCKUX
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OTKPBITUA POCCUMCKOW H MHUPOBOH
MaTEeMaTU4YeCKOU HayKH

OK 04.|JIP  09: ocosHaHue LEHHOCTH | [1pg7. VMenme OTIEpHPOBATH
a(b(beKTmiHo HayHqHOH ACATCIABHOCTH, | hopgruamu: cpennee apudMeTHIECKOe,
B3aUMOJICHCTB |TOTOBHOCTb OCYMIECTBIATD |\ onyapa, HAMGOIBIICE U HANMEHBIICE
OBaTh MPOCKTHYIO M MCCIENOBATENLCKYIO | opayepyg. pasMax, HCTepCHs,
U paboTaTh B |JESATEIBHOCTh WHAWBUIYAIBHO U B CTAHIAPTHOE OTKJIOHEHHE HHCIOBOLO
KOJLICKTHBC Tpyrie Habopa; yMeHue U3BJIEKATbh,
¥ KOMaH/® MHTEPIPETHPOBATH nHpOpMaIHIO,
MP 02: Opnanenne IpPEJCTaBICHHY0 B Tabiuuax, Ha
YHUBCPCATILHBIMA . JuarpaMMax, rpaduKax, OTPaKarOILyIo
KOMMYHHKATUBHBIMU JACHCTBUAMH! | (pisiorpa  peambHBIX  MPOIECCOB  H
6) coBMecTHa AeATENLHOCTD: SIBJICHUIA; TIPEJCTABIATh WH(POPMALIHIO
- HOHHMATb M MCHONB3OBATL | o poviompio TaGium M JHATDAMM;
peuMyHiecTsa  — KOMaHAHOM M | yocnenoBaTh CTaTUCTHUECKUE JAHHBIE,
HHJMBHAYaTbHOH paboThL; .| B TOM uymcne ¢ TOpUMEHEHHEM
- TpHUHHUMATL - LETH - COBMCCTHOM | 1y hyyecKkiX METOOB H YEKTPOHHBIX
AEATENbHOCTH, OPraHH30BBIBATL U | (oncrp:
KOOPAWHUPOBATh ICHCTBUS IO €€
JOCTIKEHHIO:  cocTaBisTh mman | 11POS. Ymenne _ oncpHuposath
neifcTBuii, pacnipenensTe pomu ¢ | MOHATHAMI  CHydaifHBIf  OMBIT 1
yueToM  MHemmii  yuacthukos | ClydaiiHoe COOBITHE, BEPOSITHOCTD
00CyX/1aTh pesysbrarsl | CLYJaHHOrO COOBITHS; yMEHHUE
COBMECTHO# PaBOTHL; BBIUUCIIATh BEPOSITHOCTD C
OBajicHue yHHBepcanbHpMy | UCTIOTb30BAHHEM rpaduyecKux
PEryJISATUBHBIMU JEHCTBUAMH: METOJIOB;  NPUMEHATb  (OpMyJIbI
r) mpuHsTHE ce0s M APYyrux joxei: | COKCHWT 1 YMHOKCHUA
- IPUHUMATh MOTHBBI M apryMeHTbl | BEPOATHOCTEH, KOMOMHATOPHbIE (DaKThI
apyrux  mogeil  mpu  anammze | 4 dbopMynBl TIPH  pEUICHWH 3aj1ad;
PE3yJIbTATOB AEATENbHOCTH; OLEHMBATh  BEPOATHOCTH  PeAbHBIX
- TIPW3HABATb CBOE TIPABO M TIPABO COOBITHI; 3HAKOMCTBO CO CITy4aifHBIMHU
APyTHX mofeii | BETMYMHAME;  YMEHHE  NPUBOJHTH
HA OITHOKM; IpUMEPHI MIPOSIBJICHUS 3aKOHa
- Pa3sBHBATH CLIOCOGHOCTD IOHMMaTE | OOTPIIMX  HHMCET B TIPUPOIHBIX
MHp C TIO3HIMH PYTOTO HeT0BEKa M OOIIECTBEHHBIX SIBIICHUSX;
[1P614. Ymenue BBIOMpATh
MOAXOSIINI M3YyYEHHBIM METOH IS
pelieHust  3ajJa4yd,  paclo3HaBaThb
MaTe€MaTU4YeCKHe (bakTbI
M MareMaTH4yeckhue  MoOJenu B
MIPUPOIHBIX " OOIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; YMEHHE
MPUBONUTE MPUMEPBI MaTEMAaTHYECKIX
OTKPBITUM POCCUHCKOM U MHUPOBOH
MaTE€MaTHYeCKOW HayKH
OK 05. |JIP 04: scTetnyeckoe OTHOICHHE K | [1pg1. Branenue METOLAME
Ocy1ecTBIsITh | MUpY, BKJIIOYas JCTETHKY ObITa, JIOKA3aTENHCTB, AMFOPHTMAMH PETEHHS
YCTHYIO U | HAyYHOTO U TEXHMYECKOTO | sarag:  ymemme  hopMymTHpOBATH
MACPMCHHYIO | TBOPHCCTBA,  CMOpTA,  TPYyAd M | onpenenenus, akCHOMBI M TEOPEMBbI,
KOMMYHHKAIM | O0IIECTBEHHBIX OTHOMICHHH; | 11y epgr, ux, HPOBOIUTH
fo CTI0COBHOCTH BOCTIPHHUMATD | 1okazaTenbHble PacCyKICHHS B XOJe
Ha PasTMYHbe  BUIBL  MCKYCCTBA, | noreryg sapau;
rOCYIapCTBCHH | TPAJUIMI U TBOPYECTBO CBOCTO U | [1pp8. VMeHme OTICPHPOBATH
oM ASBIKC | IpyTHX Hapo/ioB, OHYIATE | nopgTusMu:  coydaifHBI  ONBIT U
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Poccuiickoit
®denepaunu

c y4EeTOM
0COOCHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

IMOIIMOHAIBHOE BO3JICHCTBUE
HCKYCCTBA,

MP 03: OsnaacHue
YHUBEpCaIbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMH:
a) oOmeHue: - OCYIIECTBIATH
KOMMYHHKAIIH

BO Bcex cdepax KU3HH;

- pacmo3HaBaThb  HeBepOalbHbIC
cpenctBa  OOIIEHUs, TOHUMATH
3HAYCHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh MIPEAMOCHUTKH
KOH()ITMKTHBIX CUTyarui 51

CMAT4aTh KOH(i)J'II/IKTBI;

- Pa3sBEPHYTO U JIOTMYHO H3JIaraTb

CBOIO TOUYKY 3peHHS c
UCIIOJIb30BaHUEM A3BIKOBBIX
CPEICTB

cily4ailHOe  CcOOBITHE, BEPOSATHOCTD
CIIly4aiiHOTO COOBITHS; yMEHHE
BBIYUCIISITh BEPOSITHOCTH c
HCII0JIb30BaHNUEM rpadu4ecKux
METO/IOB; MIPUMEHSATH dbopMyibI
CIIOKEHUS u YMHOXEHUS

BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThI
u  (opMmynbl TpU peIIeHUH 3a]ad;

OIICHMBATh BEPOSATHOCTH PEaIbHBIX
COOBITHIA; 3HAKOMCTBO
CO CIIy4allHbIMHM BEIIMYMHAMH; YMCHHE
OPUBOJUTL  MPUMEPHl  TPOSBICHUS

3aKOHa OOJBIINX YHCEN B MPHUPOJHBIX
1 OOIIECTBEHHBIX SIBIICHUSX;

ITPG9. YmMenue ONepUpPOBATH
MOHSATUSIMU: TOYKA, npsimMasi,
IJIOCKOCT, MIPOCTPAHCTBO,
JIBYTPaHHBIA yTOJI, CKpEIIMBAIOIINECS
MpsIMBIE, napajvieTbHOCTh u
MEePIEeHIUKYISIPHOCTD MPSIMBIX
U TJIOCKOCTEH, YroJl MEXIy HPsIMBIMH,
yrou MEXIY npsiMOU
u IJIOCKOCTBIO, yroin — Mexay
IUIOCKOCTSIMU, PAcCTOSHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, paccrosinue MEXTY
IJIOCKOCTSIMU; yYMEHHE HCIOIb30BaTh
[IPH PEIICHUH 33]]a4 U3YYCHHBIE (PAKTHI

U TEOpeMbl IJIAaHUMETPUHU; YMEHHE
OLICHUBATh pa3mepsl 00BEKTOB
OKPY’KaroLIero Mupa;

I1P610. YMeHue  onepupoBarthb
MOHATUSIMU: MHOTOTPaHHHUK, CEUYEHHE
MHOT'OTPaHHUKA, KyO,

napajuleNienume1, npu3Ma, IMHpaMujIa,
durypa W TMOBEPXHOCTh BpallCHUS,
HUATUHIP, KOHYC, 11ap, cdepa, ceueHus
burypsl  BpalleHHS, MJIOCKOCT,
Kacaromasicss ~ cepbl,  OWIWHIpA,
KOHYycCa, WIOMab  IMOBEPXHOCTU
MU PAMH/IBI, TIPU3MBI, KOHYCa,
HWIMHIpa, TIomaas chepsl, o0beM
KyOa, MPSIMOYTOJILHOTO
napajuieNienunenaa, MUPAMHU/IBI,
NPU3MBI, IWIMHIPA, KOHyca, Iapa;
yMEeHHE WU300pakaTb MHOTOTPAHHUKH
Y TTOBEPXHOCTH BPAIICHHS, HX CCUCHUS

OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB u ANEKTPOHHBIX
CPEICTB; YMEHHE  DPACIIO3HABATh
CUMMETPHUIO B NPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh IIPaBUJIbHBIE
MHOTOTPaHHUKU;

I1P611 YMenue OIIEpUPOBATH
MOHSITUSIMHU: JIBUKCHHE
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B TIIPOCTPAHCTBE, MOA00HbIE (PUTYPHI B
MIPOCTPAHCTBE; UCIIOJIb30BATh
OTHONIEHUE TUIOIIAICd MOBEPXHOCTEN
u 00BEeMOB TOJOOHBIX (Uryp TpHU
pEIlIeHUH 3a]1aY;

[1P612. YmeHue BBIUUCIISATh
reOMEeTpUYECKUE BEIMYMHBI (JIJIMHA,
yroa, IUIoOmanb, oOBEM, IIIOMAIb
MOBEPXHOCTHU), UCIOJIb3YSl H3yYEHHBIE
(bOpMYJIBI B METOIBI;

I1P613. Ymenue ONepUpPOBATH
MOHATHSIMH: TPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT,  KOOPAMHATBI  TOYKH,
BEKTOD, KOOPJMHATHI BEKTODA,
CKaJISIPHOE IIPOU3BENICHUE, YTOJ MEKIY
BEKTOPAMH, CyMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOpa Ha YHUCIO;
HAaXOAWTh C TIOMOIIbIO H3YYEHHBIX
dbopMyn  KOOpPAMHATBHl  CEPEAUHBI
OTpe3Ka, pacCTOSHUE MEXAY JABYyMs
TOYKAMH;

[1P614. YMmenue BBIOHMpATh
OJIXO TSI W3yYECHHBIN METO/
JUIsl pelleHus 3a/layd, paclio3HaBaTh
MaTE€MaTU4YECKHe (baKTbI
U MaTeMaTU4YeCKue  MOJEIu B
MIPUPOTHBIX u 0OIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE

MPUBOJAUTH MPUMEPHI MATEMATHYECKUX
OTKPBITUA POCCUMCKOW U MHUPOBOH
MaTE€MaTHYECKOW HayKH

OK 06. |JIP 01: nmpuHsATHE TpagMUHMOHHBIX | [Tpg]. BraneHue METOAME
HposBiTh HAIMOHATILHBIX, JIOKA3aTeNbCTB, AITOPUTMAMHE PEIIEHUS]
IPaXIaHCKO- | OOIIEYETOBEYECKHX sama%;  ymemme  (hOpMyJIHDOBATE
HaTPHOTUYECK |TyMaHUCTUYECKUX L P —— AKCHOMEL
VIO  TO3HIIMIO, | IEMOKPATHYECKUX NEHHOCTSH; | 1 rooneMpr, IPHMEHATH HX, IPOBOIITE
JIEMOHCTPHPOB | IaTPUOTHIECKOTO BOCITUTAHUSL: JIOKA3ATEIbHBIC PACCYKICHUS B XOJE
aThb LIEHHOCTHOE OTHOLIECHHUE K | pemenus sanau;

OCO3HAHHOE roCyIapCTBEHHBIM CHMBOJIaM,

TIOBEJICHUE ucTopuueckoMy M mpupoxHomy | [1PO4. Ymenne OICpUPOBATH
Ha OCHOBE | HACIIE/IHIO, namsTHEKaM, | HOHATHAME:  (QYHKIHS, HempepbIBHas
poccuifckux | TpamuumaM  HapomoB  Poccum, | QyRKUMA, TpOu3BO/HAL,
JIYXOBHO- JIOCTHXKEHUSIM POoccHH B HayKe, nepBoodpasHas, ONpCACICHHBIN
HPABCTBEHHBIX |UCKYCCTBE, CIIOPTE, TeXHOMorusax u | AHTErpal; YMEHHE HaxonThb
HeHHOCTEH, B |Tpyne; IPOU3BOTHEIE SIIEMEHTAPHBIX
ToM qucTIe (GYHKIMHA, HCMONB3Ys  CHOPABOYHBIE
c yaeTom | MP 03: OBnasienne | MaTePHAIEL UCCIIEI0BATh B
rapMOHH3AIMHA | yHUBEPCAIbHBIME PETyIATHBHEIM; | MPOCTEHIINX — ClydasX  QyHKIMM  Ha
MEXHAIMOHAN | ACHCTBUAMH: B) OMOLMOHANbHBI | MOHOTOHHOCTB, HAXOMUTD HaH60HBmIEe
BHBIX UHTEIUIEKT, npeanonarapomuii | 1 HAAMCHBIINC  SHAYCHHA yHKIHiA;
- COPMHPOBAHHOCT: CTPOMTH TpaQuKHM MHOTOYIEHOB C
MEXKPEIUTHO3H | --CAMOCO3HaHMs,  BKIIOYarolero | HACHOIB3OBAHIEM anmapata
BIX CIIOCOGHOCTE  IIOHMMATh  CBoe | MATEMAaTHUYECKOTO aHaIN3a; HPUMEHSTH
OTHOLIEHWH, | MOLMOHAIBHOE COCTOSIHME, BUeTy | TPOU3BOAHYIO IIpH  PCIICHWH  3a/ad
IPUMEHSATH HaIpaBJICHUS pazuTug | H@ JABMIKCHHE, pemaTh  IPaKTHKO-
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CTaHJapThI
AHTUKOPPYIILHU
OHHOT'O
MIOBE/ICHUS

COOCTBEHHON SMOIMOHAIILHON
cdepsl, ObITh YBEpEHHBIM B cebe;

- caMOperyJIHpoBaHuUs,
BKJIIOYAIOLIETO CaMOKOHTpOIJIb,
yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh

a/IalITUPOBATHCS K SMOLIMOHATIBHBIM
U3MEHEHHSIM

U TPOSBIATH THUOKOCTB,
OTKPBITHIM HOBOMY;

- BHYTpEHHEU MOTHUBAIIHH,
BKJIIOYAIOIICH  CTpeMJIeHHEe K
JNOCTIDKEHUIO LEeIW U YCHEexy,
OIITHMH3M, MHUIINATHBHOCTB,
yMEHHUE JIeHiCTBOBaTh, HCXOIs U3
CBOMX BO3MOKHOCTEH;

OBITH

- IMIIATHH, BKJTFOYAIOILEH
CIIOCOOHOCTh OHUMATh
SMOIMOHATIBHOE COCTOSIHUE JIPYTHUX,
YYUTBHIBATh ero npu
OCYLIECTBIICHUM  KOMMYHUKAIHH,
CIIOCOOHOCTh K COUYYBCTBUIO H
CONEPEIKUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB,
BKJTFOYAIOIIIUX CIIOCOOHOCTD
BBICTPpAanBaTh OTHOLICHUA C
JIPYTUMH  JIIOABMH, 3a00THUTHCH,

MPOSIBIISATE HMHTEPEC W pa3peniarh
KOH(JIUKTBI

OpUEHTUPOBAHHBIE 3a1a4n
HAa HauOOJbIIME W  HAUMEHBIINE
3HAYEHHUS, Ha HAXOXKIEHUE MyTH,

CKOPOCTH U YCKOPEHUS;

[IP66. VYmenue pemarb TEKCTOBbIE
3aJ]auu Pa3HBIX TUIIOB (B TOM YHCIIC Ha
MOPOLEHThI, JOMHM W  YacTH, Ha
JBY)KEHUE, pabOTy, CTOMMOCTh TOBapOB
U yCIyT, HaJIOTH, 33Jaydl U3 00JacTu
VIpaBJICHUSI JIMYHBIMH U CEMCHHBIMU
(uHAHCAMM); COCTABJISATH BBIPAKCHUS,
YpaBHEHHsI, HEPABEHCTBA U HX CUCTEMBI
[0 YCJIOBUIO 3a/laud, HCCIIE0BATh
MOJyYCHHOE pEIICHUE W OICHUBATh
MPaBIONOI00HOCTD PE3YJIbTATOB;

I1PG7. YmMenue ONepUpPOBaAThH
MOHATHUSIMHU: CPeIHEE apuPMEeTHIECKOE,
MeAraHa, HauOoJblllee U HauMEHbIIIee

3HA4YCHUS, pasmax, JUCIIEPCHUSL,
CTaHJAPTHOE OTKJIOHCHHWE YHUCIIOBOTO
Habopa; yMeHUe W3BJICKATh,
UHTEPIPETHPOBATH UHpOPMAIIHIO,

IpEeACTaBICHHYIO B Tabiumax, Ha
JrarpamMMax, rpadukax, OTpaskaroIryro
CBOIWCTBA peajbHBIX MPOIECCOB U
SIBJICHUI; MPEACTaBIATh WHPOPMAIIHIO
C TIOMOIIBIO TaOJNWI W JUarpaMm;
UCCJIEI0BAaTh CTAaTUCTHYECKUE JaHHBIC,
B TOM qucie
C IpUMEHEHUEM TpaUIeCKUX METOI0B
H DJICKTPOHHBIX CPCIACTB,

I1P68. YMeHue OIIEpUPOBATh
MIOHATUSAMU: CITy4alHbIN OIIBIT
U cilydyaiiHoe COOBITHE, BEPOATHOCTh
CIIy4alHOTO COOBITHS; yMEHUe
BBIYUCIIATH BEPOATHOCTD C
HCITOJIb30BAaHUEM rpaduyecKux
METO/I0B; IIPUMEHSITD bopmybl
CJIO’KEHUS u YMHOXKEHUS

BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
u  GopMysbl TpU PEHICHWH 3ajad;

OLICHUBATh BEPOSITHOCTU  PEATbHBIX
COOBITHH; 3HAKOMCTBO
CO CIIy4yallHbIMU BEJIMUYMHAMU; YMEHHE
MPUBOAUTH  TPUMEPHI  TPOSIBICHUS

3aKOHA OOJIBIIMX YHCEl B IpUPOAHBIX
u 06HIGCTBCHHI)IX SIBJICHUAX

[1P614. Ymenue BBIOMPATh
HOIXO SN W3y4YECHHBIN METOJ
Il penieHusl 3aJayd, pPacro3HaBaTh
MaTeMaTHUYECKHE bakThbI
i MaTeMaTHUEeCKIE MOJCIH B
MPUPOAHBIX u 00I1IeCTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, YMEHHUE
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IIPUBOJUTH NPUMEPBI MATEMAaTUYECKUX
OTKPBITUM POCCUHCKOM U MHUPOBOHI
MaTeMaTUYECKON HayK1

OK 07.
CopeiicTBOBaT
b COXPAHEHUIO
OKpYXaroIei
cpenpl,
pecypcocoepe
JKCHUIO,
MIPUMEHSATH
3HAHUS

00 H3MEHEHHH
KJIMMarTa,
TIPUHITUTIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,
3P PEeKTHBHO
efcTBOBaThH

B
Ype3BbIYAHBIX
CUTYyaIUsAX

JIP 08: axkTHUBHOE HENpuATHE
JIeHCTBHH, MPUHOCAIIIUX  Bpen
OKpY’)KallIle  cpede;  yYMEHHE
MIPOTHO3UPOBATH HEOIATONIPUATHBIC
DKOJIOTHYCCKHUE IMOCIICICTBHS
NPEIIPUHUMAEMBIX JIeHCTBHH,
npeaoTBpaliaTh MX; pacHIMpeHHe
OIIBITA IEeITEIBHOCTH
JKOJIOTMYECKOM HAIIPaBICHHOCTH;

MP 01: OsnaacHue
YHUBEpCaIbHBIMHU y4eOHBIMU
[I03HABATEJIbHBIMU JICHCTBUSIMH:

0) ©0a30BbIC MCCIIEIOBATEILCKHE
JIEUCTBHA:

- paspabaTbiBaTh IUIaH pPEIICHUS
npoOiieMbl € y4YyeTOM aHaiusa
HMEIOIIUXCS MaTepHaTbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

- OCYIIECTBIISATh
LEJICHANPABICHHbBIN TIOUCK
IepeHoca CpeiacTB U CIOcoOOB
JEeHCTBUS

B IIPO(heCCHOHANIBHYIO CPEey;

- yMeTh TIEPCHOCUTH 3HAHHS B

II03HABATEJIbHYIO
u IIPAKTHUYECKYIO oOnactu
KHU3HEICATEIIHOCTH;

OBnanenue YHUBEPCAIbHBIMU

PEryJIATUBHBIMU JICUCTBUSMU:

0) CaMOKOHTPOJIb:

- 1aBaTh OI[EHKY HOBBIM CUTYAIIHIM,
BHOCHUTH KOPPECKTUBbBL B
NESITeNbHOCTbD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM

I1PG1. Bianenue METOAAMU
JI0Ka3aTesbCTB, AITOPUTMAMU PELLICHUS
3ajauy; yMEHHE dbopmynrpoBath
olpeeNneHus, AKCHUOMBI
U TEOPEMbI, IPUMEHATh UX, IPOBOAUTH
JIOKa3aTeIbHbIE PACCYXJICHUS B XOJe
pelLeHus 3aa4;

I1P64. YMenue OIIEpUPOBATH
HNOHATUAMM: (QYHKLUS, HENpepbIBHASA
byHKIMA, IIPOU3BOIHAS,
nepBooOpasHas, oIpeieIeHHbIN
UHTETpa; HaXOJIUTh
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX
GyHKUMH, WCHONB3YS  CIPaBOYHBIE
MaTepHabl; UCCle10BaTh B
NPOCTEHIIMX CiIy4asx (yHKIUH Ha
MOHOTOHHOCTb, HAX0JIUTh HAUOOJIbLINE
¥ HauMEHbINIWE 3HAYCHHUS (QYHKIIHNA;
CTpOUTh TIpadUKU MHOTOYJICHOB C
UCTIOJIb30BAHUEM anmapara
MaTEeMaTHYeCKOro aHaIn3a; IPUMEHSTh
NPOU3BOJHYIO TIPU pEUICHWW 3ajad

yMeHue

Ha JIBWKGHHWE; pelarb IPaKTUKO-
OpPUEHTHPOBAaHHbBIE 3a7a4un
Ha HauOOJbIIME W  HAWMEHBIINE
3HAYCHHUS, HA HAXOXICHHE IIyTH,
CKOPOCTH ¥ YCKOPEHUS;

I1PGS. YMmenue OIepupOBaTh

MNOHATUSAMM: palMOHaIbHAs (YHKIHNSA,
nokazarenbHass (QYHKIWS, CTETICHHAs
¢byHKkuus, norapudmudeckas GyHKINS,

TPUTOHOMETPUYECKHE byHKIUY,
oOpaTHble (DYHKIMH; YMEHHE CTPOMUTH
rpaduku W3YYEHHBIX byHKIHH,

UCIOJIb30BaTh TpaQUKU MPU U3yYECHUN
IIPOLIECCOB M 3aBUCUMOCTEW, IIpH
pelIeHnH 3a/a4 U3 APYTruX Y4eOHbIX
IIPEAMETOB M 3aJa4 W3 PpeaJbHON
KHU3HM, BBIpa)XaTh bopmynamu
3aBHCUMOCTH MEX/ly BeJITUUYNHAMH;

[1P6G6. VYmeHue pemiatb TEKCTOBBIE
3aJ]auu Pa3HbIX TUIIOB (B TOM YHCIIE Ha
NPOIEHTHI, JOJMW W  4YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBApPOB
U YCIyT, HAJIOTH, 33/Ja4yd U3 O00JacTH
yIOpaBJICHUS JIMYHBIMH U CEMEWHBIMU
(buHAHCAMU); COCTaBISITh BBIPAKCHHUS,
ypaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBUIO 3aJaud, MCCIeA0BaTh
MOJyYeHHOE pEIICHWe U OICHHUBATh
PaBI0N0I00HOCTh PE3YJIbTATOB;
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I1PGS. YMmenue OTIepUPOBATH

MIOHATUSAMU: CIIy4alHBbIN OIIBIT
U cilydaiiHoe COOBITHE, BEPOATHOCTh
CIly4aiiHOTO COOBITHS; yMEHHE
BBIYHCIIATH BEPOATHOCTD C
HCIIOJIb30BaHUEM rpadu4ecKux
METO/I0B; IIPUMEHSTh (bopMyIbI
CIIOXKCHUS u YMHOXEHUS

BEPOATHOCTEH, KOMOMHATOPHBIE (PaKThI
u  (opMmynbl TpU peIIeHUH 3a]ad;
OLICHUBATh BEPOSITHOCTU  PEAIbHBIX
COOBITHI; 3HAKOMCTBO
CO CIly4yalHBIMHM BEJIMYMHAMH; YMEHUE
OPUBOANUTH  MPHUMEPHI  MPOSBICHUS
3aKOHa OOJBIINX YHCEN B MPHUPOJHBIX
¥ OOILECTBEHHBIX SIBIICHUIX;

ITPG9. YmMenue ONepUpPOBATH
MOHSITUSIMHU: TOYKa, npsimas,
IJIOCKOCTB, IIPOCTPAHCTBO,
JIBYTPaHHBIA yTOJ, CKpEIIMBAIOIIHECS
npsIMbIe, apajieIbHOCTb u
MEePIEeHIUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEH, YToJ MEXIy MPSIMBIMH,
yrou MEXIY npsiMOU
U IUIOCKOCTBIO,  YroJd  MEXIY
IUIOCKOCTSIMU, PAcCTOSHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, paccrosinue MEXTY
IUIOCKOCTSIMU; YMEHHUE HCII0JIb30BATh
[IPH PEIICHUH 33]]a4 U3YYCHHBIE (PaKThI
U TEOpEeMBbl IUIAHUMETPHH, YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpPYXaroIlero Mupa;

I1P610. YMeHue  onepupoBarthb
MOHATUSIMH: MHOTOTPAaHHHK, CEYCHHE
MHOTOI'paHHHKA, KyoO,
napajuleJienunes, npusma, nupamuiaa,
durypa M TOBEpPXHOCTb BpALICHHUS,
HUATUHIP, KOHYC, 11ap, cdepa, ceueHus

burypsl  BpalleHHUS, MJIOCKOCT,
Kacaromasicss  cepbl,  OWIUHIpA,
KOHYycCa, WIOMab  IMOBEPXHOCTHU
MU PAMH/IBI, TIPU3MBI, KOHYCa,
MWIMHIpa, TIomaas chepsl, 00beM
KyO0a, MPSIMOYTOJTFHOTO
napajuieNienumnena, MUPAMHU/IBI,

MpU3MBI, LWIMHApPA, KOHYyca, IIapa;
yMEHHE H300pakaTh MHOTOTPAaHHHUKH
Y TIOBEPXHOCTH BPAILCHMS], UX CEUECHUS
OT PYKH, C IIOMOIIBIO YEPTEKHBIX

HHCTPYMCHTOB n SJICKTPOHHBIX
CpCaCTB; YMCHUC pacCiio3HaBaThb
CUMMCTPUIO B MNPOCTPAHCTBE, YMCHHUC
pacro3HaBaThb IMMPpaBUJIbHBIC
MHOTI'OI'paHHUKH
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[1P611 YmMmenue OTIEpUPOBATH

IIOHATUAMMU: ABHUKCHUC
B TIIPOCTPAHCTBE, MOA00HbIE (PUTYPHI B
MIPOCTPAHCTBE; UCIIOJIb30BATh

OTHOILIEHHUE IUIOMIAIe MOBEPXHOCTEMN
U 00BEeMOB TOJOOHBIX (QUryp TpHU
pEIlIeHUH 3a]1aY;

[1P612. YmeHue BBIUUCIISTh
reOMEeTpUYECKUE BEIUMYMHBI (JIJIMHA,
yroa, IUiomanb, oOBEM, IIIOMAdb
MOBEPXHOCTHU), UCIOJIB3Ysl H3yYEHHBIE
(bOpMYJIBI B METOIBI;

I1P613. Ymenue ONEepUPOBATH
MOHITHSIMH: TPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT,  KOOPAMHATHI  TOYKH,
BEKTOD, KOOPJMHATHI BEKTODA,
CKaJISIPHOE IIPOU3BENICHUE, YTOJ MEKIY
BEKTOPaAMH, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOpa HA YHUCIO;
HAaXOAUTh C TIOMOIIbIO HW3YYEHHBIX
dbopMyn  KOOpPAMHATBHl  CEpPEAUHBI
OTpe3Ka, pPACCTOSHUE MEXAY JABYMs
TOYKAMH,

[1P614. YMmeHnue BBIOMpATh
OJIXO TSI W3yYECHHBIN METO/
JUI pelieHusl 3aJayd, pacro3HaBaTh

MaTE€MaTU4YECKHe (baKTbI
M MareMaTH4yecKue  MOJelIu B
IPUPOIHBIX u OOIIIECTBEHHBIX

ABJICHUSX, B MCKYCCTBE; YyMCHHE
IIPUBOJAUTH MPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUHCKOM U MHPOBOM
MaTE€MaTHYECKOW HayKH
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2. CTpyKTypa u coaep:kaHue padodeil nporpaMmsl 00111€00pa30BaTeIbHOM U CUUILINHBI

MartemaTuka

2.1. O0beM 00me00pa3oBaTeILHON M CHUIIMHBI U BHAbI YU4eOHOIT padoThl

Buj yueOHoi1 padoThI KosmuectBo
4yacoB

MakcumajibHas yyeOHasi HATPy3Ka (Bcero) 232
Oobs13aTesibHAsI AyIUTOPHAS Y4eOHasi HATPy3Ka (Bcero) 214
B TOM YHUCIJIE:
TEOPETHYECKOE 00yUeHUE 182
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue 3
MPUKJIAJTHOTO MOYJIfA)
B TOM YUCIIE:
MPAKTUYECKUE 3aHSATHUS 32
IIpome:kyTOUHAS aTTeCTANMS 18

HTroropas arrecranus B (1)0pMe IK3aMCHa
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2.2. TemaTnyeckMii IJIAH U coJepkaHue 001eo0pa3oBaTe/IbHON JUCHMIIMHLI MaTeMaTuka

TOK/IECTBEHHbBIE
mpeoOpa3oBaHuUs.
YpaBHEHHS 1 HEPABEHCTBA

HepaBeHcTBO, perienre HepaBeHCTBAa. MeTo nHTepBaioB. Penenue nensix u JpoOoHO-
pallMOHAIBHBIX YPaBHEHUH M HEpaBeHCTB. l[IprMeHeHne ypaBHEHUN M HEPABEHCTB K
pEIIeHNI0 MaTeMaTHUECKHX 3a]a4 U 3aJ1a4 U3 pa3IMYHbIX 00J1acTeil HayKu U peaibHON
kU3HU. CHCTEMBI M COBOKYITHOCTH PallMOHAJILHBIX YpaBHEHUN U HepaBeHCTB. CHCTEMBI

ITMHEHBIX YpaBHEHUU. Perenne npukiagHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBbI JINHEHHBIX|

HaumenoBanmue paszaesioB | Coaep:kaHue y4eOHOro MaTepuasia, JJadopaTopHbie padoThl M MPAKTHYECKHUE O0bem | @opmupyemble
U TeM 3aHATHS, IPAKTHYECKAsl MOATOTOBKA, CAMOCTONAATEJIbHASA padoTa CTYyACHTOB, 4acoB KOMIIeTeHIIUH
WHAUBUIYAJbHBIN MPOEKT (€C/JIM MPeayCMOTPEHbI)
1 2 3 4
Pasnen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18 OK 01,
OK 02,
Tema 1.1. Llenb n 3amaun  [CoaeprkaHue y4eOHOTo MaTepuana OK 03,
MaTEMaTHUKHU TIPU OCBOCHUU OK 04
CIeLHATBHOCTH. MHO)KCCTBaHeHL Y 337]a4d MaTEMATUKH [IPU OCBOUCHI/II/I CHCHH&HLHOCTI/I. ba3oBble 3HaHUS U yMEHUS 2 OK 05’
F— [0 MaTeMaTuke B MPpo(hecCHOHANBLHOM U B MOBCEAHEBHOMN JESATENbHOCTH. MHOXECTBO, OK 0 6,
omepauuu Haa MHoXxecTBamu. Jluarpammbl Oinepa—Benna. cnonb3zoBaHue OK 07
TEOPETUKO-MHOKECTBEHHOT0 aIllapaTa Jyisi OUCAHUS PEATIbHBIX IPOLIECCOB U SIBJICHUM
B NpodeCCHOHATIBHON NEATEIbHOCTH, MPH PEIICHUU 3a/1ad U3 APYTUX JUCIHILIUH.
Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
Tema 1.2. Yucna u HarypanbHbie 1 nensie yncna. [Ipu3Haku 1e1uMOCTH LENbIX Yucell. PalroHalbHBIE 2
BBIYMCIICHUS yucia. OOBIKHOBEHHBIE U JCCATHYHBIE JpOOM, TIPOILEHTH, OECKOHEUHBIE
repuoandeckue aApoou. ApudmeTndeckue omnepanuu ¢ paldoOHATBHBIMH YHCIAMU,
MpeoOpa3oBaHMs YMCIOBBIX BhIpaKeHUU. JleMcTBUTENbHBIE YHcia. PalroHansHbIe U
MppalMoHalbHbIe yncia. ApudmMeTnyeckue onepanuu ¢ I1eHCTBUTEIbHBIMU YHCIAMU.
[TpuOnmkEHHBIC BHIYMCICHUS, TTPaBUJIa OKPYTICHHS, MPUKUIKA U OLIEHKA Pe3ybTaTa)
BBIUMCIICHU I
Tema 1.3 Toxnaectsa n ToxnaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPAaBHEHMS. 4
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YpaBHEHUI

Crenenu. CTangapTHast
dbopma 3anucu
NMEeWCTBUTEILHOTO UHCIIa

Hcnonp3oBanne moaxoasmend GopMbl 3aMiCh JTCUCTBUTEIBHBIX YUCEN TSI PEIICHHST
MPAKTUYCCKUX 3aJady U MPEACTABICHHA JaHHBIX. Cremnenr ¢ panuoHaJIbHbIM|
nokasareieM. CBoiicTtBa creneHu. IlpeoOpazoBaHue BBIpaXKEHUH, COAEpKAIIUX|
CTETIEHH C PAallMOHATBHBIM MTOKa3aTeIeM

Tema 1.4. IIpouenTHbIE IIpogeccnoHaIbHO-OPMEHTHPOBAHHOE CO/lep:KaHue (coAep:KaHUe INPHUKJIATHOIO 4
BEIYHMCJICHUS B MOLYJIs1)
npodeccnoHanbHbIX 3aqadax|/[IpakTHYecKoe 3aHATHE:
[IpumeneHue qpoOeit U MPOLEHTOB Ul pelleHMs NMPUKIAJHBIX 3a/1a4 U3 pa3IMuHbIX|
oTpacieil 3HAHWW HW peabHOW >KM3HU. [IpuOIMKEHHBIE BBIYMCICHUS, IPABUIIA
OKpYyIJIEHUs, TPHUKHJIKA M OLEHKa pe3yjibTara BblUMCIEeHUH. Pa3Hble crocoOsbl
BBIUMCIICHUS] IPOLEHTOB. [IpolieHTHBIE BBIUMCIEHUS B MPOPECCHOHATIBHBIX 33a/Ja4ax.
[ [pyMeHEeHNEe ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHX 3a7a4 U 3a/1a4 U3
pa3nuyHbIX 001acTell HayKH U pealbHOM KU3HU
Tema 1.5. [locneqoBaTenpHOCTH, CIOOCOOBI 3aJaHHsA IIOCJENOBaTEIbHOCTEH. MOHOTOHHBIE 2
[TocnenoBarenbHOCTH 1ocye10BaTelbHOCTH. ApudmMeTrnueckas U reoMeTpruecKkas nporpeccuu. beckoneuno
1 IIPOTPECCUH yObIBatomiasi reomerpuueckass mporpeccus. Cymma OeckoHEYHO —yObIBarolIel
reoMeTpuueckoil mporpeccun. Popmysia CIO0XKHBIX MNPOLEHTOB. lcnoap3oBaHue
[IPOrPECCUU AJISl PELLEHUS pealbHbIX 3a/1a4 MPUKIIAJHOIO XapaKTepa
Tema 1.6. @yHkuuu n @OyHkiusA, cnocoObl 3amanus QyHkuuu. I'padux ¢yHxuuu. B3aumao oOparHble 4
rpaduKu ¢byHkuun. O61acTh ONpeesIeHUs] 1 MHOKECTBO 3HaueHUH GpyHkuuu. Hymu ¢yHkimu.
[TpoMexyTKH 3HAKONMOCTOSAHCTBA. YETHBIE M HEUETHBIEC (PYHKIIUU
Pa3nes 2. Ctenenn n kopuu. CreneHHas, nokasarejibHasi M Jiorapupmuyeckasi yHKuMu 52 OK 01,
OK 02,
Tema 2.1. Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JleficTBua ¢ apupMeTHueCKUMU 4 OK 03,
ApHVQ)MeTquCKHH KOpPEHb  [KOPHSIMH N—OM CTEIEHH. OK 05,
Nn—OM CTEICHMU. OK 06,
= OK 07
Tema 2.2 Cremnens ¢ nienbIM mokazarenem. CtanmaapTHas hopma 3amucH JeHCTBUTEILHOTO YKCa. 4

ctp. 27 u3 40



Tema 2.3 CreneHHas
byHKIHS

CrenenHasi pyHKIHS C HATYpaJIbHBIM U LIeNbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 rpad)K KOPHSI N-0¥ CTETICHU

Tewma 2.4. UppaunoHanbHbie
YpaBHEHUS U HEPABEHCTBA

PereHne nppalMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

Tema 2.5 Iloka3zarenbHast
(dyHKLUS, ee CBOWCTBA.

CTeneHb ¢ MPOU3BOJIBHBIM JACHCTBUTENLHBIM MOKa3aTeneM. OrpeeneHue
MOKa3aTeNbHON (QyHKINY 1 ee CBOHCTBA. 3HAKOMCTBO € IIPUMEHEHHEM TOKa3aTeIbHON
(byHKIHH.

Tema 2.6 [TokasarenbHbIe
YpaBHEHUS U HEPABEHCTBA

PemreHne nokasaTenbHBIX YPaBHEHUN METOJIOM YPaBHUBAHHUs I0KA3aTEIEH, METOIOM
BBEJICHUS HOBOM NEepeMEHHOW, (PyHKIMOHAIbHO-TpapUUYEeCKUM METOJoM. PelieHue
[M0KA3aTEIbHBIX HEPABEHCTB

Tewma 2.7 Jlorapudm unca.
CaoticTBa iorapuMoB

Jlorapudm uymcna. [ecsatuunble W HaTypajibHble norapudmbl. [IpeoOpazoBanue
BBIPXKEHUI, COIepKALIUX JToTapu(PMbI

Tema 2.8
Jlorapudpmuueckas
(byHKIMS, ee CBOICTBa.

Jlorapudmuueckas Gpynkmus. E€ cBoiicTBa u rpadux

Tema 2.9 Jlorapupmuueckue
YPaBHEHUsI, HEPABEHCTBA

[TonsaTue norapudmuueckoro ypapHeHus. Oneparyst HOTeHIMPOBaHUs. Tpu OCHOBHBIX|
MeTOAa pelleHus JOorapu(pMHUUYECKHX YypaBHEHHMH: (QyHKIMOHAIbHO-TpadUIecKUil,
METOJI TIOTEHLUPOBaHUs, METOJ BBEJEHUS HOBOM mepeMeHHOW. Jlorapupmuueckue
HEPABCHCTBA

Tema 2.10 Jlorapugmsl B
PUPOJIE U TEXHUKE

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlepkaHHe (COAep:KaAaHHe NMPHKJIATHOIO
MOIYJIs1)

IIpakTHYecKoe 3aHATHE:

[Ipumenenue norapupma. HWcropus pa3BuTus MatemaTuku. Jlorapudmudeckas
cnupanb B mpupoae. Ee maremaruueckue cBoiicTBa. lcmonb3oBaHue TrpaduKoB
(yHKIUH UIsT MCCIIEIOBAHUS TIPOIIECCOB M 3aBHCUMOCTEH, KOTOPhIE BO3HHUKAIOT IPH

[PCICHUU 3a1a4 U3 Pa3JINYHbIX oOacreit HAayKHu uU peaﬂBHOﬁ KHU3HHU
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Tema 2.11 Ilpumenenue Hcnonbs3oBanne rpadukoB GYHKIHMA IJIS pEUICHUS YPaBHEHUW W JIMHEWHBIX CHUCTEM. 4
YPaBHEHHM, CUCTEM U [ I[pyMeHEeHNE ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U
HEPAaBCHCTB 3a]a4d U3 pa3IMUHBIX 00JIaCTel HAYKU U peabHON JKU3HU
K PEILECHUIO 33]1a4
Pa3nes 3. IIpsiMble M IOCKOCTH B nIpocTpancTBe. KoopanHAThHI M BEeKTOPBI B IPOCTPAHCTBE 30 OK 01,
OK 02,
Tema 3.1. [ToBTOpeHue OcHoBHbIE (urypsl, ¢akTel U TeopeMbl IIaHUMETpUU. OCHOBHBIC TTOHSATHS] 4 OK 03,
iaHuMeTpu. OCHOBHBIE — [cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBo. [loHsTHe 00 OK 05,
[OHSITUS CTEPEOMETPUN AKCHOMAaTUYECKOM ITOCTPOEHUM CTEPEOMETPUU: AKCUOMbI CTEPEOMETPUN U CIIEICTBUS OK 07
13 HUX
Tema 3.2. IIpsamble u B3auMHOE pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIMECS, TapaJlIICIIbHbIE 6
[JIOCKOCTH B IPOCTPAHCTBE. M CKpeluBaromuecss mnpsmele. [lapamienbHOCTs NpsSMBIX M IJIOCKOCTEH B
[lapayuiebHOCTD MPSAMBIX, [IPOCTPAHCTBE: NApauICIbHBIE NPSAMbIE B IPOCTPAHCTBE, NAPaLIEIBbHOCTH TPEX|
[IPSIMOM U TNIOCKOCTH, MPSMBIX, NAapauIeIbHOCTh MPSMOW M IUIOCKOCTU. YTIJIBI C COHAIpaBJICHHBIMHY
[JIOCKOCTEN CTOPOHAaMH, YroJl MEXIy NPsIMBIMH B IIPOCTpaHcTBE. [lapamienbHOCTh IIOCKOCTEH:
MapajuleJIbHbIE IIOCKOCTH, CBOWMCTBA MapajUIeNIbHBIX IIockocTeil. [Ipocrelimme
[IPOCTPAHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenurner,
[IOCTPOCHUE CEUECHUN
Tema 3.3. [lepneHUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IpPSMBIE B 4
[leprieH TUKYISIPHOCTD [POCTPAHCTBE, NMPsSIMblE MapajuieIbHble U NEPIEHINKYJISIPHbIE K MJIOCKOCTH, MPU3HAK|
MPSIMBIX U IIJIOCKOCTEN MEPIEHIUKYISIPHOCTH MPSMOM U IUNIOCKOCTH, TEOpEMa O MPSMOMN NEPHEHANKYIJISIPHOM
MJI0CKOCTH
Tema 3.4. Yrasl Mexny YIiel B NPOCTPaHCTBE: Yrosl MEXAY NpPSAMON U INIOCKOCTBIO, JIBYI'PaHHBIM Yrod, 4

MMPAMBIMHA U IIJIOCKOCTAMU

NIMHEWHBINA YroJl JBYI'PaHHOrO yria. llepneHaukyisap u HakJIOHHBIE: PACCTOSIHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHE OT MPSAMOM JI0 MJIOCKOCTH, MPOEKIHs (pUrypsl Ha
MJIOCKOCTh. 1IepneHanKyISpHOCT IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIISIPHOCTH ABYX
rockocteil. Teopema o TpEX MepreHANKYIIpax
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Tema 3.5. Koopaunatel 1 [BekTop Ha IMUIOCKOCTH M B mpocTpaHcTBe. CIIOKEHHE U BBIYUTAHUE BEKTOPOB. 4
BEKTOPBI B [IPOCTPAHCTBE  [YMHOJKEHHE BEKTOpa Ha 4MCiIO. PasnokeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM|
BekTopaMm. [IpaBuno napamuienenunena. Pemenne 3anad, cBA3aHHBIX C IPUMEHEHHEM
[IpaBUJI IEUCTBUM C BeKTOpamHu. [IpsMoyrosipHas cucreMa KOOpIAUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiine 3ana4n B KOOpAUHATaX. YTOJI MEXKYy BEKTOPaMHU.
CkajiipHOE€ TPOU3BEJIECHUE BEKTOPOB. BbluncieHHE yIIoB MeXAy NpSIMbIMH U
M10CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IPU PELIEHUH T'€OMETPUUECKUX 3a]a4
Tema 3.6. Ilpsambieun  [[IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEepPKaHue (coleprKaHue MPHUKJIATHOTO 6
[JIOCKOCTH B IIPAKTUYECKUX MOMYJIA)
3azadax IIpakTH4eckoe 3aHATHE:
PacrionoxeHne MpsiMbIX U IUIOCKOCTEH B OKpy’KarolleM Mupe (Ipupoje, UCKYCCTBE,
ApXUTEKType, TeXHUKe). PellieHne npakTHKO-OpUEeHTHPOBAaHHbBIX 331a4
Tema 3.7 Pemenue 3anay.  [PacnosiokeHue NpsIMBIX M IUIOCKOCTEM B IpocTpaHCTBeE. lleprneHaukyisspHOCTD U 2
[Ipsimble U IIIOCKOCTH, [apaJUIEIbHOCTD MPSAMBIX M INIOCKOCTEH. JleKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE.
KOOpPAMHATHI U BEKTOP BexTopsl B mpocTpancTBe. CI0KEHNE U BHIYUTaHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA HA|
urcio. KoopaunaTs! BekTopa
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue pyHkunu 26 OK 01,
OK 02,
Tema 4.1. OcHOBBI CHHyC, KOCMHYC M TAaHIEHC WYHCJIOBOIO aprymMeHTa. ApKCHHYC, AapKKOCHHYC, 6 OK 03,
TPUTOHOMETPHUH APKTaHI€HC YUCIIOBOTO apryMeHTa. TpuroHomerpudeckas OKpYKHOCTb, OIPENEICHHE OK 04,
TPUTOHOMETPHUECKUX (DYHKIIMHA YHCIOBOTO apryMeHTa OK 05,
= OK 06,
Tema 4.2. OcHOBHBIE [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaxeHU. OCHOBHbIE TPUTOHOMETPUYECKHE] 6
TPUTOHOMETPHYECKHE (hopMyIIbI
TOKIECTBA
Tema 4.3. Oynkuus. [lepuoanyeckue pynkuuu. Tpuronomerpuueckue GpyHKIUHN, UX CBOWCTBA U 4
Tpuronomerpuyeckue rpaduKu

(GyHKLINH, UX CBOICTBA U
rpaduxu
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Tema 4.4 PerliecHue TPUTOHOMETPUYECKMX ypaBHeHUM. [Ipumepsl TpUTOHOMETPHUYECKUX 6
Tpuronomerpruyeckue HEPaBEHCTB
YpaBHEHHUS U HEPABEHCTBA
Tema 4.5. UcnonszoBanue [[IpogeccnoHanbHO-OPMEHTHPOBAHHOE CO/lep:KaHHe (CoAep:KaHUe INPHUKJIATHOIO 2
TPUTOHOMETPUHU MO/LY.JIs1)
B rpodeccuoHanbHOM cepe [[IpakTHueckoe 3aHsiTHE:
[IpoBeneHne MPAKTUYECKUX PacUeToB 1Mo (hopMysiaM TpuroHoMerpuu. Mcnons3oBanue,
rpadukoB GYHKIUN U1 HCCIEAOBaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpHIE
BOZHUKAIOT MU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX NUCHUIUINH U PEabHOM KUZHU
Tema 4.6. Pemienne 3anau  [Tpuronomerpuyeckue GyHKIUH, TOKIECTBA U YPABHEHUS 2
TPUTOHOMETPHUHU
Pazgesa S. MHOTOrpaHHMKH M TeJIa BPaLlleHU sl 26 OK 01,
OK 02,
Tema 5.1. MuororpanHuku [[loHsiTHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHHKA, BBIMYKJIbIE M| 8 OK 05,
HEBBIMYKIIbIE MHOTOTPAaHHHMKH; pa3BEPTKAa MHororpaHHuka. [Ipu3ma: n-yronpHas OK 06
MpU3Ma; IPaHy U OCHOBAHUS MPU3MBI; TIpsiMasi M HAKJIOHHAs PU3MbI; OOKOBasi U MOJTHAS OK 07
MOBEPXHOCTh Mpu3Mbl. [lapamuienenunen, npsMOYTOJIBHBIN MapajuIeNeNuIe] U €ro
cBoiicTBa. [lupamua: n-yroiapHas nupamMuia, TpaHu U1 OCHOBaHHUE MUPAMU/IBL; OOKOBast
1 T0JIHAsl MOBEPXHOCTh MUPaMU/Ibl; IPABUIIbHAS U yCEUEHHAs MUpaMUJa. DIEMEHTHI
MpU3MBbI ¥ TUpaMu/ibl. Beluncienne 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, JuaroHaiy,
YTJIBI
Tema 5.2. IIpaBunbHbIE [IpaBUbHBIE MHOTOTPAHHHMKU: MOHATHE MPABUIBHOIO MHOIOTPaHHUKA; MpaBHIIbHAS 4

MHOT'OT'PpaHHUKH. IInomane
MMOBCPXHOCTU
MHOT'OI'PAaHHUKOB

puU3Ma U MpaBWIbHAS MUPaMU/A; IPaBUIIbHAS TPEYToJIbHAS MUpaMHJIa U IPABUIIbHBIH
reTpa’ap; KyO. [IpeacraBnenue o mpaBUIbHBIX MHOTOIPAHHHUKAX: OKTAdIP, T0AEKadAP,
1 nkocadp u jp. CeueHust npu3Mbl U nupamuabl. [lnomiaas 60KOBOI MOBEPXHOCTH U
MOJTHOW MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOMIAb OCHOBAHUH, Teopema o0 OOKOBOM
MOBEPXHOCTU MpsIMOM Tpu3Mbl. [lnomane OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIBHOM MUPaMUABI, TeOpeMa O IUIOMIaJM OOKOBOM MOBEPXHOCTH YCEYEHHOM
MUPaMUIbI
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Tema 5.3. Tena BpanieHus

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepPKaHue (coaeprKaHue MPHUKJIATHOTO
MO/1YJIfA)

IIpakTHyeckoe 3aHsATHE:

[{mmHapudeckass MOBEPXHOCTh, 00pa3ylolye MIMHAPUIECKOH MOBEPXHOCTH, OCh
LMIMHIPUYECKON IOBEpXHOCTHU. LlwimHAp: ocHOBaHUS M OOKOBas IOBEPXHOCTH,
oOpa3yromias W OCh, IUIONIAJb OOKOBOW W TMOJHON ToBepXHOCTH. KoHHMUeckas
[MOBEPXHOCTh, 00pa3yIolIre KOHNYECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH
noBepxHocTu. KoHyc: ocCHOBaHuME U BeplIMHA, 00pa3yrolas U ock, Mo b OOKOBOM
1 TIOJTHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3ylolle U BHICOTA, OCHOBAHUS U
OokoBast moBepXxHOCTh. Chepa v map: HeHTp, paanyc, JUAMETP, TUIONIAIb TTOBEPXHOCTH
ceprl. B3zanmuoe pacnonoxenue chepbl W IIIOCKOCTH, KacaTelbHasl IIOCKOCTh K
chepe, mmomans chepbl. M300pakeHne Ten BpalleHUs Ha IUIOCKOCTH. Pa3BEpTKal
LWIMHIpa U KOHYyCca

Tema 5.4 O0BEMBI 171
IO/ IA TTOBEPXHOCTEH Te

[Tonsatue 06 00bEMe Tena B npocTpaHcTBe. OCHOBHBIE CBOICTBa 00BEMOB Tel. Teopema)
00 00BEME MPSIMOYTOJIFHOTO MapaljIesienuIe/a U CIeACTBUS U3 He€. 00beM HpaMu/Ib]
1 npu3Mbl. O0BEM nMIMHIpa, KoHyca. O0BEM mapa u miaomans cdepsl. [logobHbIe
Tena B mpoctpaHcTBe. COOTHOIIEHUST MEXy IUIOLIAIIMU MOBEpXHOCTEH, 00bEMamMy|
o/100HbIX Ten. CedeHus UIMHApa (MapajiesIbHO U NEPHEHIUKYIISIPHO OCH), CEUSHHUS
KOHYyca (MapajuleIbHOE OCHOBAHUIO U MPOXOJsIlee Yepe3 BEpIINHY), CEUSHHUs LIapa.
MHoOrorpaHHMK, OIMCAaHHBIN OKOJIO cepsl; chepa, BIUCAHHAS B MHOIOI'PaHHUK WU B
TEeJIO0 BpAIleHUs

Tema 5.5 JIBuxeHue B
npoctpancTBe. CeueHus u
KOMOWHAINH
MPOCTPAHCTBEHHBIX (DUTYP B
MpodecCHOHANBHBIX 3a7a4ax

IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE CO/ep:KaHHe (CoAepKaHUE INPHUKJIATHOIO
MOy JIs1)

IIpakTHYecKoe 3aHATHE:

CHuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOM, IIIOCKOCTH.
OJIEMEHTBl CUMMETpPUM B INHpaMHUAAX, [apauleleNuIenax, I[paBUIbHbIX|
MHOTI'OTPaHHUKAX.
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CumMMeTpHsi B IpUPO/JIe, ApXUTEKType, TEXHHUKE, B ObITY, B Ipodeccuu. Mcnonb3zoBanue
NMBUKEHWM B MPOCTpaHCTBE Mpu pemieHUH 3aaad. [locTpoeHune cedeHwuid
MHOTOTPaHHUKOB M Tel BpamieHus. Meton crnenoB. KomOuHanms Ten BpamieHHs H
MHOTOTrpaHHUKOB. Vcrosib30BaHne KOMOUHAIIMIA MHOTOIPAHHUKOB U TEJl BPAllICHUS B
MMPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax

Tema 5.6 Pemenue 3amau.Beramcienve BeauduH (JUIHHA, YT, 00bEM, IJIOMIAh TOBEPXHOCTH ) FTE€OMETPUUSCKHIX 2

MHororpaHHuKd W Tenauryp, HUCIONb3ysd U3ydyeHHble ¢GopMynbl U MeToAsl. llocTpoeHue ceueHuid

BpalleHus MHOTOTPAaHHUKOB METOOM CJIE€JIOB, BBIIIOJIHEHHE (BBIHOCHBIX) IJIOCKUX YEPTEXKEU U3

[PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUJl CBEPXY, COOKY, CHU3Y

Pasnen 6. [IpousBoaHas u nepBoodpa3Hasi PyHKIUH 36 OK 01,
OK 02,

Tema 6.1 [onsitue HenpepsiBable GyHKIIMU. MeTo1 HHTEPBAJIOB AJISl pEeLICHHS] HEPAaBEHCTB 4 OK 03,

HENPEPHIBHOCTH (PYHKIIHH. OK 04,

MeToa HHTEPBAJIOB OK 07

Tema 6.2 [lpousBonnas. |[IpousBonnas QysHkiuu. ['eomerpudeckuil M (U3HUYECKUN CMBICT TMPOU3BOIHOM. 10

['eomerprueckmii u [Ipon3BojHbIe d3JMeMEHTApHBIX (yHKIMNA. DPOpMyNbl HaXO0XKJIEHUS IPOU3BOIHOM

(uznyecKuil CMbICI CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIUI

MMPOU3BOIHOMN

Tema 6.3 MoHoTOHHOCTh  |[[I[ppuMeHEeHHE MPOM3BOAHOM K MCCIEJOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U 4

dysaxun. Touku DKCTPEMYMBI

PKCTpEMyMa

Tema 6.4 HanbGonpmee n |HaxoxaeHne HAWOONBIIETO W HAWUMEHBINETO 3HAYEHUS (YHKIMM Ha OTpPE3KeE. 4

HANMCHBIIICC 3HAYCHUS [IpuMeHeHre MPOU3BOAHOMN ISl HAXOXACHUS HAWIYYILEro pelieHHus B MPUKIIATHBIX|

yHKIHIH 3ajlavyax, Ay OIlpe/ieJIeHUs] CKOPOCTH IMpoLecca, 3alaHHOr0 (OpMYJION UK rpapuKoM

Tema 6.5 HaxoxneHnune IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoAepKaHUe INPHUKJIATHOIO 6

OINITHUMAJIBHOI'O pE3yJibTaTa C
IIOMOIIIBIO HpOI/I3BO)1HOI71 B
MMPAKTUYCCKUX 3aaavdax

MO/LYJIs1)
IIpakTHYecKoe 3aHATHE:
[IpuknaaHple 3agauu, B TOM YHCJIE COLUAIBHO-SKOHOMHUYECKOTO U (PU3NYECKOro)

XapaKTepa, UX pCIICHUC CPCACTBAMU MATCMATHYCCKOI'0 aHaJin3a
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Tewma 6.6 IlepBooOpasnas  |[IepBooOpa3Has. Tabnuia mepBooOpa3HBIX 2

¢dbynkuun. [IpaBuna

HaXO0XKICHUS

epBOOOPA3HBIX

Tema 6.7 Ilmomans MHTerpai, ero reoMeTpuYecKuii U (PU3MUECKUi CMBICI. BbIuucieHne uHTErpana o, 4

KpUBOJMHEHHOM Tpanenun. |(popmyne Hprorona-JIeiiOHuia

Dopmyna HeroTona —

JletiOauIa

Tema 6.8 [Ipumenenue Pemrenne 3aga4 Ha IPUMEHEHWE IPOM3BOJHOM M HHTErpaja JUisl BBIYMCIICHMUS] 2

[IPOU3BOJHON U (U3NYEeCKUX BETMYMH U TUIOIIAACH

nepBOOOpazHOM PyHKINH

Paznen 7. Teopusi BepoATHOCTEH M CTATUCTUKA 26 OK 01,
OK 02,

Tema 7.1. IlpencraBienuellpencraBienue JaHHBIX ¢ TOMOIIbIO Tabmuil U AuarpamMm. Cpennee apudmeruyeckoe, 2 OK 03,

NMAaHHBIX M OlucaTeJbHasMeIuaHa, HauOoJblllee U HaUMEHbIee 3HAYCHMs, pa3Max, JUCHEepPCHs, CTaHJIapTHOE OK 04,

CTaTHCTHKA OTKJIOHEHHE YHCIIOBBIX HA0OPOB OK 06

Tema  7.2.  CnyuaiinblelCitydaiiHble SKCIIEPUMEHTHI (OMBITHI) U CIydalHble COOBITHSL. DJIeMEHTapHbIE COOBITHS] 6

coObITusA.  Omnepanuu  Hamg(ucxonabl). BepoaTHOCTh ciayyailHOTO cOOBITHSA. BIM30CTh 4acTOTHI M BEPOSITHOCTU

COOBITUAMU

coObiTui. CiyyaiiHble ONBITHI C PAaBHOBO3MOKHBIMH 3J€MEHTAPHBIMU COOBITHSIMH.
BeposTHOCTH COOBITHI B OIBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
Omnepanuu HaJ COOBITUAMU: IIepeceueHe, 00beIUHEHHE, TPOTHUBOIOIOKHBIE COOBITHSL.
Jlnarpammbl Oiinepa. dopMmyna cI0KEHUS BEPOSATHOCTEH. Y CIIOBHAs BEPOSTHOCTD.
YMHOXEHUE BEposATHOCTEN. [lepeBo ciryyallHOro skcrnepumenTta. Popmysa IMOIHOU
BeposiTHOCTH. HezaBucumblie coObITHS
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Tema 7.3 BeposATHOCTH B
npodeccuoHaNbHBIX 3aa4ax

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepPKaHue (coaeprKaHue MPHUKJIATHOTO
MO/1YJIfA)

IIpakTH4yeckoe 3aHATHE:

[lepBuuHas 0OpabOTKa CTATUCTUYECKHX JAHHBIX. | 'padudeckoe WX MpeAcTaBlICHUE.
HaxoxneHne cpeTHuX XapaKTepUCTHK, HaOI01aeMbIX TaHHBIX. OLeHKa BEpOSTHOCTH
COOBITHS B IPO(ECCUOHATIBHOM IEITETLHOCTH, PelIeHNE MPO(EeCCHOHABHBIX 33/]1a4 Ha
BEPOSTHOCTh COOBITHSA, NPUMEHEHHE CTATUCTHMYECKHX METOMOB JJIsl peIIeHUs
MpoeCCHOHATTFHBIX 3314

Tema 7.4 DneMeHTHI
KOMOMHATOPUKHU

KomOunaTopHoe mnpaBwio yMmHOXeHHs. llepecranoBkun u  ¢akropuan. Yucno
couetanuil. Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa

Tema 7.5 Cinyuaiinbie
BEJIMYUHBI U
pacupeneneHus.
MaremMaTruecKoe OKHIaHuE
CIIy4ailHON BEJIMYHHBI

CnydaiiHas BenuuuHa. Pacnpenenenue BepodTHOcTed. J(marpamma pacnpezneneHus.
[Ipumepsl pacrmpeneieHuii, B TOM 4YHCIE, TEOMETPUYECKOE K OMHOMHUAIbHOE.
UucinoBble XapaKTEpUCTUKH CIy4YalHbIX BEJIWMYMH: MAaTEMAaTHUYECKOE OXKUJAHUE,
UCIIEpCUsl M CTaHJIAPTHOE OTKJIOHEHHWE. [IprMepsl NpUMEHEHHs MAaTeMaTH4eCKOro,
O0KMJIaHHs, B TOM YHCJIE B 337a4ax M3 IIOBCEJHEBHOM >XM3HU. MartemaTudeckoe
OKHMJIaHWE€ OWHAPHOW CIy4allHOW BETWYHHBL. MaTeMmMaTH4ecKOoe OXHIAHUE CYMMB]
CIIy4alHbIX BEJIMYMH. MaTeMaTnyecKkoe 0XKUAAHUE U JAUCIEPCHSI T€OMETPUIECKOTO U
OMHOMHUAIBHOTO paCIpeieIeHUM

Tema 7.6 3akoH 0OJbIINX
yrcen. HenmpepbiBHbIE
CiTydaiiHble BETMUNHBI
(pacmipenieneHus)
HopmanbHoe
pacripeneneHue

3aKoH OOJIBIIMX YHMCEN U €r0 pOJib B HAayKe, MpUpoJie U ob1ecTBe. BriOopouHbIit MeTO|
uccnenoBaHuid. [IpuMepbl HeNpephIBHBIX ClTyyailHbIX BeIHUuH. [IoHATHE O MIOTHOCTH
pacnpezeneHus. 3ajady, IPUBOJAIINE K HOpMaIbHOMY pactpenenenuto. Ilonsarue o
HOPMaJIbHOM paclpeacIeHuN

Tema 7.7 DneMeHThI TeOpun
BEPOSTHOCTEUN U
MaTeMaTU4YECKOM
CTATUCTUKU

Buapl coObITHI, BEPOATHOCTH COOBITHIA. CJOKEHHE M yMHOXXEHHE BEPOSTHOCTEH.
JluckpeTHasg cnydailHas ~ BEJIMYMHA, 3aKOH €€  pachpeAesieHus.  3aJadu
MaTeMaTU4eCKOW CTaTUCTUKH.
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Hroro 214
IIpome:kyTOUYHAsA aTTecTALUSA 18
Bcero: 232
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3. YcaoBus peasmszanuu padoueil nporpaMmbl 0011€00pa30BaTeIbHOM U CIUIIMHBI

3.1. TpeGoBaHus K MUHUMAJIBLHOMY MATEPUAJILHO-TeXHUYECKOMY 00ecne4yeHU o
Peanuzanus nporpammsl 00111€00pa3oBaTeNbHON TUCIUIUIMHBI TPEOYET HATUYHS:

Kabunera marematuku Nel

Pabouee mecto npernonaBarens;

Paboune mecta oOyuarommxcs;

CranuoHapHas 10CKa;

[TpoexTop (IEpeHOCHO);

DKpaH 1 MPOeKTOpa (MIEPESHOCHOM );

HoyTtOyk (mepeHocHol) ¢ yctaHoBiaeHHbIM 110, moakirouenrem Kk UHTEpHET u oOecrieueHrueM
JOCTyTa B 3JICKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTEIbHYIO Cpelly Y HUBEPCUTETA;
CranuoHapHble y4eOHO-HArISAHbIC TOCOOUs (IIJIaKaThl);

[lepenocHble yueOHO-HATISAHbIE TOCOOUS.

[IporpammHoe obecrieueHue:

Oneparmonnas cucremMa Windows 10

[Taxer npuknaansix nporpamm OfficcProfcssionalPlus 2010 Rus, AHTHBHpYCHas mporpamma
Kacnicpekoro KasperskyEndpointSccurrity nst 6uzneca- Pacuupennsiii RusEdition, PcaZip,
Adobe Acrobat Reader DC.

3.2. UndopmanuonHoe odecrneyeHne o0yueHust
Ilepeyenb pexkoMeHayeMbIX y4eOHbIX M31aHuii, UHTepHeT-pecypcoB, A0NOJHUTEIbHOMN
JINTEPATYpPhbI
OCHOBHbBIE UCTOYHHKHU:

1. Amumos, II.A. MaremaTuka: anre6pa 1 Hauajga MaTEMaTHIECKOTO aHAIIM3a, TEOMETPUSL.
Anre6pa u Hadana marematrudeckoro ananusza. 10—11 xiaccel : 6a30BbIi U YTy OaEHHBIT
ypoBHH : yueOnuk / FO.M. Konsirun, M.B. Tkauésa; ILI.A. AnmumoB .— 13-e u3x., crep. —
Mockga : [IpocBemenune, 2025 .— 465 c.— URL: https://lib.rucont.ru/efd/838597

JlonoTHUTEIbHBIC UCTOYHUKHU:

1. bammakoB M.M. Marematuka: anrebpa U Hayajla MaTEeMaTHUYECKOTO aHAJN3a,
reoMetpust: yaueOHuk: PexomengoBano ®I'AY «®UPO». — 2-e usa., crep. — 256 c.,
niep. Ne 7 6u. Tekcrt: anektponnsiii / Akagemus [caiit]. — URL: https://academia-
library.ru/catalogue/4831/213374/

2. bammakoB M. U. Maremaruka: yueOnuk: PekomennoBano ®I'AY «DUPOy». — 6-e u3s.,
ctep. — 256 c., iep. Ne 7 611. Teker: anektponnslit // Axagemus [caiiT]. — URL:
https://academia-library.ru/catalogue/4831/414531/

3. bammakoB M. U. Maremaruka: 3anaunuk: yue6. mocooue: PekomennoBano ®I'AY
«DUPO». — 5-e uzn., crep. — 416 c., mep. Ne 7 611. TekcT: aneKTpoHHbIH // AkageMus
[caitT]. — URL: https://academia-library.ru/catalogue/4831/346687/

4. bammakoB M. . Maremaruka: COOpHUK 3a/1a4 TPO(PHIBHON HAIIPABIEHHOCTH: yueo.
nocobue: PexomennoBano ®PI'AY «DUPO». — 3-e uza., crep. — 208 c., mep. Ne 7 611
TexcT: anextpoHHslii // Akanemus [caiit]. — URL: https://academia-
library.ru/catalogue/4831/427796/

5. T'yces B.A., I'puropses C.I'., IBonruna C.B. Marematuka. s npodeccuii u
CHEIHATbHOCTEH COIMAbHO-9KOHOMHUYECKOTO Mpoduis: yueOHuk: PexoMeH10BaHO
OI'AY «®UPO». — 4-e u3x., crep. — 416 c., iep. Ne 7 611. TekcT: 271eKTpOHHBIH //
Axanemus [caiiT]. — URL: https://academia-library.ru/catalogue/4831/429227/



https://academia-library.ru/catalogue/4831/213374/
https://academia-library.ru/catalogue/4831/213374/
https://academia-library.ru/catalogue/4831/414531/
https://academia-library.ru/catalogue/4831/346687/
https://academia-library.ru/catalogue/4831/427796/
https://academia-library.ru/catalogue/4831/427796/
https://academia-library.ru/catalogue/4831/429227/

HuTepHET-pECYPCHI:

1.
2.

A N A

https://lib.rucont.ru/search - nekTpoHHO-OMOIMOTEYHAS CHCTEMA
https://znanium.ru/catalog/document?id=340894 - DnekrpoHHO-OMOIMOTEYHAS
cucreMa

http://www.bymath.net - HeoOX0IMMBIE MaTEPHAIIBI TIO AJIEMEHTAPHOU
MaTeMaTHKe B ITOJIHOM 00BEME.

www.arbuz.uz - tpeyronbnuk [lackans
http://www.nkj.ru/archive/articles/13598/ - 6unom HeroToHa
http://www.mathnet.ru/ - oOmepoccuiickuii MaTeMaTHYECKUM TOPTaIT
https://www.nigma.net.ru/ — HHTEJUIEKTyaJIbHasl IOMCKOBAsI CHCTEMA
http://www.problems.ru/ - 3agauu 1o MaTeMaTHKe
https://zadachi.mccme.ru/2012/jndex.html#&pagel - uadopmanioHHO-
MIOMCKOBAs CHCTEMA 33]1a4 110 TEOMETPHH

10. https://math.ru/- caliT 0 MmaTeMaTHKe
11. http://mathprofi.ru/ - Mmaremaruka st 3A09YHUKOB ¥ HE TOJIBKO


https://lib.rucont.ru/search
http://www.bymath.net/
http://www.arbuz.uz/
http://www.nkj.ru/archive/articles/13598/
http://www.mathnet.ru/
http://www.problems.ru/
https://math.ru/
http://mathprofi.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM

TACIHATLITAHBI

KoHTpouIb 1 O11eHKa paCKpBIBAIOTCS Yepe3 AUCLUIIIMHAPHBIE PE3yIIbTaThl, yCBOCHHBIC
3HAHUS U IPUOOPETEHHBIE CTYICHTAMH YMEHUs, HallpaBJICHHbIE HA ()OPMHUPOBAHUE OOIIUX U
npoeCCHOHATBLHBIX KOMIIETEHIUH.

Koa u HauMeHOBaHMe

Pa3znen/Tema Tun oueHoYHbIX
(opmupyembIx MepOonpUsITUSs
KOMIIeTEeHL M

OK 01. Beibupars crmoco6sr | Tema 1.1, 1.2I1-0/c, 1.3, 1.4I1- | TectupoBanue
peleHus 3amad | o/c, 1.5I1-o/c, 1.6. YcTHBII onpoc
npodeCCHOHAIbHON Temer 2.1- 2.7, 2.8 [1-0/c, 2.9. | MaTeMaTH4eCKuii TUKTaHT
JIeSITENLHOCTH Tewmsi 3.1 - 3.5, 3.611-0/c, 3.7. | [IpencraBnenue
MPUMEHUTEIHLHO Tewmsi 4.1 - 4.4, 4.511-0/c, 4.6. | pe3ylnbTaTOB MNPAKTUYECKUX
K pa3JInYHbIM KOHTEKCTaM Tewmsr 5.1, 5.2, 5.311-0/c, 5,4, | pabot

5.5I1-o/c, 5.6. KoHntposbHas padota

Temn1 6.1 - 6.5, 6.6I1-0/c, 6.7- | Brimonanenue 3aJaHui

6.9. MIPOMEXKYTOUHOM

Temur 7.1, 7.2, 7.3I1-0/c, 7.4 - | arrecranuu

7.7.
OK 02. UcnonezoBare | Tema 1.1, 1.211-o/c, 1.3, | TecrupoBaHue
COBpPEMEHHBIE cpenctBa | 1.411-o/c, 1.5I1-o/c, 1.6. YcTHbI onpoc
ITOMCKa, aHajau3a u | Temnr 2.1-2.7, 2.8 I1-0/c, 2.9. | MaremMaTHu4eCKUi JUKTAHT
HWHTEpHpeTauu Tewmsr 3.1 - 3.5, 3.6I1-o0/c, 3.7. | IlpencraBienue
uH(popMaluuy, Tems1 4.1 - 4.4, 4.511-0/c, 4.6. | pe3ynbTaToB NPAKTHYECKUX
u nndopmanmonnsie | Temsr 5.1, 5.2, 5.311-0o/c, 5,4, | pabor
TEXHOJIOTUH JuIst BeimonHeHus | 5.5I1-o/c, 5.6. KonTponbnas pabora
3a1a4 npodeccuonanbHoii | Temsi 6.1 - 6.5, 6.6I1-0/c, 6.7- | Brimonnenue 3a7aHui
JeSITeIbBHOCTH 6.9. IIPOMEXYTOUYHOMN

Temur 7.1, 7.2, 7.311-0/c, 7.4 - | arrecTanuu

7.7
OK 03. [TnanupoBars | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue
u peanuzoBbiBath | 1.4I1-0/c, 1.511-0/c, 1.6. VYcrHbli onpoc
COOCTBEHHOEC Tewmsr 2.1- 2.7, 2.8 IT-0/c, 2.9. | MaremaTuuyeckuii JUKTaHT
npodeccuoHaIbHOE Tewmsr 3.1 - 3.5, 3.6I1-o0/c, 3.7. | Ilpeacrasienue

U JIMYHOCTHOE  pa3BUTHE,
peIPUHUMATEIbCKY IO
JESATEIIBHOCTD

Tewmsl 4.1 - 4.4, 4.511-0/c, 4.6.
Temr1 6.1 - 6.5, 6.611-0/c, 6.7-
6.9.

pE3yNbTaTOB MPAKTUYECKUX
pabor
KonTponbnas pabota

B npodeccuonansuoi chepe, | Temst 7.1, 7.2, 7.311-o0/c, 7.4 | BrimonHeHnue 3a/IaHUI
HCIIOJIb30BaTh 3HaHusA | - 7.7 IIPOMEKYTOUHOU

1Mo (pMHAHCOBOW TPaMOTHOCTH aTTeCTaIuu

B Pa3IMYHBIX JKU3HEHHBIX

CUTYaITUsIX

OK 04. O¢dextuBno | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
B3aUMOJEHCTBOBATD u | 1.411-o/c, 1.511-0/c, 1.6. YcTHbI# onpoc

paboTathb Temsl 4.1 - 4.4, 4. 511-0/c, 4.6. | MaremMaTH4YeCKUI JUKTAHT

B KOJUICKTUBEC U KOMaH/IC

Tewmer 5.1, 5.2, 5.311-0/c, 5.4,
5.5I1-o0/c, 5.6.

[IpencraBnenue
pE3yJIbTaTOB IMPAKTUYECKUX
pabot




Tems1 6.1 - 6.5, 6.6I1-0/c, 6.7-

KontponbHas padota

6.9. Brinonnenue 3aIaHUI
Temur 7.1, 7.2, 7.311-0/c, 7.4 - | IpOMEXKYTOUHOU
7.7 aTTeCTalu
OK 05. OcymectBiare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
YCTHYIO 1.4IT-o/c, 1.511-0/c, 1.6. YcTHBI# onpoc
u nuceMeHHy0 | Tembr 2.1- 2.7, 2.8 TI-o/c, 2.9. | MaremaTH4eckuii TUKTaHT
KOMMYHUKAIUIO Ha | Temsr 3.1 - 3.5, 3.6I1-o0/c, 3.7. | IlpencraBienue
roCy1apCTBEHHOM s3bike | Tembr 4.1 - 4.4, 4.511-0/c, 4.6. | pe3yJbTaTOB MNPAKTHUYECKUX
Poccuiickoii @denepaunu | Temst 5.1, 5.2, 5.311-0/c, 5,4, | pabot
¢ ydyetroMm ocobenHocreit | 5.5I1-o/c, 5.6 KontposbHas padota
COLMAJIBHOTO Brinosinenue 3aaHui
U KYJIbTYPHOTO KOHTEKCTa MIPOMEXKYTOUYHOMN
aTTeCcTalluu
OK 06. posiBisare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
TPaKIaHCKO- 1.411-o/c, 1.511-0/c, 1.6. VYcTHBI onpoc
NaTPUOTHYCCKYI0 mo3unuio, | Temsr 2.1- 2.7, 2.8 T1-o/c, 2.9. | MaremaTH4eCKuii TUKTAHT
JIEMOHCTPUPOBATH Tewmer 4.1 - 4.4, 4.511-o0/c, 4.6. | Ilpencrapienue
oco3HaHHoe TmoBeneHue Ha | Temsl 5.1, 5.2, 5.3[1-0/c, 5,4, | pe3ysibTaTOB NPAKTHYECKUX
OCHOBE TpaguimonHeix | 5.5I1-o/c, 5.6. pabor
00I1eYeTOBEYECKUX Temsr 7.1, 7.2, 7.311-0/c, 7.4 - | KonTposbHas paboTa
IIEHHOCTEM, 7.7 Brinonnenne 3alaHuHA
B TOM 4YHCJIE C Yy4YeTOM MIPOMEKYTOUHOM
rapMOHHU3aUU aTTecTaluu
MEXHAIIMOHATBHBIX
u MEXPEIIUTUO3HBIX
OTHOIICHHUIA, IPUMEHSATD
CTaHJaPThHI
AHTUKOPPYNLIMOHHOTO
MOBEJICHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
coxpaHeHMI0O  okpyxkatomeit | 1.4I1-o/c, 1.511-o/c, 1.6. YCTHBIN onpoc
cpenbl, pecypcocoepexxkenuto, | Temsr 2.1- 2.7, 2.8 T1-o/c, 2.9. | MaTemaTH4eCKU TUKTAHT
IIPUMEHSATH snanusa | Tewmsl 3.1 - 3.5, 3.611-0/c, 3.7. | IIpencraBnenue
00 wuw3menenmn  kiumara, | Temsr 5.1, 5.2, 5.3[1-o0/c, 5,4, | pe3yJNbTaTOB MPAKTUUYECKUX
IIPUHIIMAIIBI 6epexximuBoro | 5.5I1-o/c, 5.6. pabot
npou3BoJcTBa, dpdextuBHO | Temsl 6.1 - 6.5, 6.611-0/c, 6.7- | KonTponbHas padota
JIeCTBOBATH B Upe3BbIYaNHBIX | 6.9 Brinonnenue 3aJaHul
CUTYyaIUsAX MIPOMEKYTOUHOU

aTTCCTallnun




