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Paboyasd nporpamma o6weobpa3oBaTesibHOro npegmera paspaboTaHa Ha
OCHoBe ®defepanbHOro rocyaapCTBEHHOro 06pas3oBaTe/lbHOr0 CTaHfapTa CpefHero
obuiero ob6pasoBaHus, YyTBepXAeHHOro [lpukasom MwuHobGpHaykn Poccun OT
17.05.2012 Ne 413 (pea. ot 12.08.2022), pekoMeHAauuii no peannsauuu cpegHero
obuiero obpa3oBaHUsA B npefenax 0CBOEHUA 06pa3oBaTe/ibHON NPorpaMmbl CpeHero
npogeccnoHanbHoro o6bpasoBaHuMa oT 1 mapta 2023 1. Ne 05-592, npumepHoW
nporpaMmbl, pPeKoMeHAoBaHHON PefepanbHbIM  FOCYAAPCTBEHHbLIM OO KETHbIM
obpasoBaTenbHbIM yupexaeHunem LOMOTHUTENBHOIO npodeccnoHanbHOro
obpasoBaHNA «MHCTUTYT pa3BUTUA NpPOgecCMoHanbHOro obpasoBaHua» (PrbOY
ANO «WPMO) ans peanusaumm OCHOBHOW npogeccroHanbHON o06pa3oBaTeslbHOWN
nporpamMmmbl CIMO Ha 6a3e OCHOBHOro 06uiero o6pasoBaHUs € NOJIyYEHWEM CPeLHEro
obLero obpasoBaHus no creymansHocTn 39.02.01 «CoumanbHasa paboTa».

Paboyas nporpamma paspaboTaHa B COOTBETCTBMM C Pa3bACHEHMAMMU MO
(hopMUPOBaHMIO MNMPUMePHbIX 06pasoBaTeflbHbIX MPOrpaMm Y4eOHbIX AUCUMMINUH
Haya/IbHOro MpPoMeccnMoHanbHOro U CpefHero npoeccnoHanbHOro o0bpasoBaHMA Ha
OCHOoBe PefepasibHbIX rocyapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB Haya/bHOTo
npogeccCnoHanbHOro 7 CpeaHero npogeccuoHanbHOro obpasoBaHus,
yTBePXAeHHbIMU .M.PemMopeHKo, AMpeKTopoMm [enapTameHTa rocyfapCTBEHHOM
MOAUTUKA W HOPMATMBHO-NPABOBOr0 pPerynMpoBaHus B cgepe 06pasoBaHuA
MuHucTepcTBa 06pa3oBaHnst U Hayku Poccuinickonn depepaumm ot 27 aBrycta 2009r.
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1. HACIIOPT MIPUMEPHOM NPOT'PAMMBI YYEFHOU JUCITATLIAHBI

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

Pabouas mporpamma y4eOHOM TUCHUIUIMHBE MaTemMaThKa MpeAHa3HauYeHa I U3ydeHUs
MaTeMaTUKHd B YUYPEKACHHUSIX CpelHero mnpodecCHOHaIbHOTO 00pa3oBaHUsl, pealu3yIoIINuX
0o0pa3oBaTeNbHYI0 MPOrpaMMy CpelHero (MoJHOro) oOmiero obpa3zoBaHusi, MPH IOJITOTOBKE
CHEHUaNCTOB cpenHero 3BeHa. OOyuwarommecs B yupexnaenuun CIIO mo ganHomy npoduiro
W3y4JaloT MaTeMaTuky B oObeme 262 dacoB. PabGouas mporpamMmma ydeOHON JMCIMIUIMHBI
pa3paboTaHa Ha OCHOBE IPUMEPHOI OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPEAHETO OOILEro
oOpa3oBaHusi, of00peHa pemieHHEM (eneparbHOr0 Y4eOHO-METOAMYECKOTO OOBEIUHEHUS TIO0
obmiemy oOpaszoBanuto (mpotokon ot 28 uroHs 2016 r. Ne 2/16-3) s cnenmansaoctr 39.02.01.
«CornmanpHas paboTa»

1.2. Mecto mucuumimHbl MaremaTHka B CTPYKTYpE OCHOBHOM NpodecCHOHAIbHOM
oOpa3oBaTenbHOil mporpamMmbl: O011e00pa30BaTENbHbBIN UK, 0a30Basi IUCIUIUIMHA.

1.2.1 Ilnanupyemble pe3ylbTaThl OCBOCHHS 00Ie00pa30BaTENbHON TUCIUILUIUHBI B
cootBercTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

1.3. Hean u 3a1auu y4yeOHOIl TMCHUIJIMHBI — TPEOOBAaHUSA K pe3yJbTaTaM OCBOCHHS
nucuuruael: ConeprkaHue MporpaMMbl 00111€00pa30oBaTEIbHOM AUCIUIUIMHBL «MaTeMaTrkay
HaIpaBJICHO Ha JOCTHKEHHUE PE3yJIbTAaTOB €€ U3Y4YEeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanibHoi HarpaBienrnoctn @I'OC CIIO.

Oco0oe 3HaueHne AUCHHUILINHA UMeeT IpH popmupoanuu u pa3sutuu OK u 1K

131 Heaum u 3aga4yd AUCHMILUIMHBI — TpPeOOBaHUS K pe3yJbTaTaM OCBOEHHS
AUCHUILIMHBI:

OcBoenue coiepkaHusi ydeOHOW JAUCHUIUIMHBI «MareMaTtuku»  obecreynBaeT
JTOCTHIKEHHUE CTY/IEHTAMU CIIEIYIOIIUX Pe3yIbTaTOB:

- JIUYHOCMHbIX:

Ji1 - TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0It00ue;

- FOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH TEXHOJOTHMYECKOM M COLHAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO BBITIONHSTH
TaKylo J1eITeJIbHOCTb;

- MHTEPEC K pa3IMuHbIM chepam NpopeccHoHaNbHON AeSITENbHOCTH,

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

— CaMOCTOSITENIbHO (POPMYIIUPOBATh U aKTyaJIU3UPOBATh MPOOIEMY, pacCMaTPUBATh
€e BCECTOPOHHE;

— yCTaHABIWBATh CYIICCTBEHHBI TPU3HAK WM OCHOBAHHS IS CpPaBHEHUS,
Kiaccudukanuu u 0600IICHHS;

— ONpeNeNsaTh UEeNH JeATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTHOKCHHS;

— BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PaCCMATPUBAEMBIX SIBIICHUSIX;

- BHOCHUTh KOPPEKTHBBI B JIEATEILHOCTh, OIIEHWBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJE/ICTBUM 1€ATEIbHOCTH;

— pa3BUBATh KPEATUBHOE MBIIIUICHHE MPU PEIICHUH KU3HEHHBIX MTPo0eM

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:



- BJIAJIETh HAaBBbIKAMU Y4eOHO-HCCIIEIOBAaTENbCKOW M MPOEKTHOW [eATEIbHOCTH,
HaBbIKAMU pa3pelieHus npooiem;

— BBISIBJIATh ~ MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJM3UpoOBaTh  3ajauy,
BBIIBUTATh THIIOTE3y €€ pElICHUs, HaXOOUTb apryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

— aHAJIM3UPOBATH MOJIYUCHHBIE B XOJI€ PELICHUs 33Ja4ll pe3yibTaThbl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

— YMETh IEPCHOCUTh 3HAHUS B TIO3HABATEIBHYID M MPAKTHYECKYI 0O0JacTu
KU3ZHEACSITEIBHOCTH;

- YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE UJI€H, MpeJlaraTb OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS;

Y CIIOCOOHOCTH MX UCIOJIb30BaHUS B IO3HABATENILHOM U COLIMATIBHOM MPAKTHKE

JI2.B 00nacTu IEHHOCTH HAyYHOT'O IMO3HAHHUS:

- Cc(OPMHUPOBAHHOCTh ~ MHPOBO33PEHHSI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKH U OOINICCTBEHHOW INPAKTHKH, OCHOBAHHOTO Ha JHAIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBLCKOW KYJIbTYPBl KaK CpEICTBa
B3aUMO/ICHCTBHS MEXTy JIFOJIbMU M [TO3HAHUS MHPA;

- OCO3HAHHME IICHHOCTH HAYYHOH JCATENbHOCTH, TOTOBHOCTh OCYIICCTBISTh
NPOCKTHYIO M UCCIIEI0BATEIILCKYIO JICATEIILHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

OBnazneHue yHUBEpPCAIbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU JCHCTBHUIMMU:

B) paboTa ¢ nHpopMaIuei:

- BJIAJICTh HABBIKAMHU IMOJYyYCHHUS HH(DOpPMAIMK W3 HMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBJISATh MOMCK, aHaIU3, CUCTEMAaTH3alMI0 W HMHTEPIPETALUI0
uH(pOpPMaIIUU PA3INYHBIX BHIOB U (JOPM MPEIACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (popMaTax ¢ yueToM HazHauyeHHs WH(GOpMAIUU U
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO (OPMY MPEICTABICHUS U BU3YyalIU3allUy;

- OLICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HWH(OPMAIIMU, €€ COOTBETCTBHUE
IPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;

- UCTIOJIB30BaTh CPeAICTBAa MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNr KOTHUTHBHBIX, KOMMYHWUKAaTUBHBIX W OpPTaHM3alMOHHBIX 3a/a4 C COOIOIEHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKH O€30M1aCHOCTH, TMTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€301acHOCTH;

- BJIAJICTh HAaBBIKAMH PACIIO3HABAHMS M 3alIUTHl WHPOpMannu, WHHOPMAIMOHHOM
0€30MacHOCTH TUYHOCTH

JI3. B o6nactu 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

- c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

- CIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W IPUHUMAaTh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSICh Ha MOPAJTLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- 0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEISIM U (W) IPYTUM WICHaM CEMBH,
CO3/IaHUI0 CEeMbM Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH CeMEeHHOW J>KU3HU B
COOTBETCTBUH € TPaAULIUAMHU HapoJ0B Poccuu;



OBnazneHne yHUBEPCAIBHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

a) CaMOOpraHu3aIus:

- CaMOCTOSITEJIBHO ~ OCYLIECTBIIATH IO3HABATEIBHYIO JCSATEIBHOCTb, BBIABIIATH
Ipo0JIeMbl, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3314l B 00pa30BATEIbHOM AEATEIbHOCTH
Y )KMU3HEHHBIX CUTYaLUAX;

- CaMOCTOSITEJIbHO COCTAaBIATh IUIAH PEIIeHUs MPOOJIEMbl C Yy4€TOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENIOYTEHUH;

- JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

— CHOCOOCTBOBATH (POPMHUPOBAHUIO H MTPOSBICHUIO MIUPOKOH

- KOOPAMHHUPOBATh JCHCTBHS IO €€ JOCTMIKCHMIO: COCTABIIATH IUIAH JEHCTBUH,
pacrpeneniaTe poild € Y4eTOM MHEHHH YYaCTHHUKOB OOCYXIaTh pe3yiabTaTbl COBMECTHOM
paboThI;

- KOOPJAMHUPOBATh U BBINOJIHATE PA0OTy B YCIOBUSX PEAIbHOIO, BUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICICTBHUS;

- OCYILIECTBIIATH TIO3UTUBHOE CTPATETMYECKOE NIOBEICHNE B PA3JINYHBIX CUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBnazieHne yHUBEPCAIIbHBIMU PErYJISITUBHBIMU AEHCTBUSIMMU:

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

- IIPUHUMATh MOTUBBI M apryMEHTBbl JAPYTUX JIIOAEH IIPU aHAIMU3E PE3yJbTaTOB
JeSITEIIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO JPYTUX JrOeH Ha OIIUOKHY;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULUH JAPYroro YyeloBeKa

JI4. TOTOBHOCTB K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHIO;

- OBJIaJICHUE HaBbIKAaMH Y4€OHO-HCCIIEOBATENbCKOM, MPOEKTHON U COLMAJIBLHOM
JeSITEIIbHOCTH;

OBnazneHne yHUBEpCabHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

0) COBMECTHasl AEATEIbHOCTD:

- MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYyalIbHOU
paboThI;

- OPUHUMATh  [€IM  COBMECTHOM  JI€ATeNbHOCTH,  OpPraHM30BBIBaTH U
KOOPJMHHUPOBATh JAECUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJATh IUIaH ACUCTBMM, paclpeaeisiTh
POJIK C Y4ETOM MHEHHMM y4aCTHUKOB 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBATh U BBINOIHATH padOTy B YCIOBUSX PEalbHOr0, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILIECTBIIATH TO3UTUBHOE CTPATETMUECKOE NIOBEICHNE B PA3JINYHBIX CUTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBnazeHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

T') IPUHATHE ce0s U APYTUX JIOJICH:

- IPUHUMATh MOTUBBI M apryMEHThl JAPYTUX JIIOAEH IpU aHAIMU3E PE3yJIbTaTOB
JeSITEIbHOCTH;

- IpU3HABaTh CBOE MPaBO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJloBeKa

JI5. B o0i1acTil 3cTETUYECKOrO BOCHUTAHUS:



- ACTETHYECKOE OTHOIICHHWE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO W
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ja M OOIIECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTh  BOCIPHUHMMATH pa3IMYHbIC BHUJABI HUCKYCCTBAa, TPaguIlUU U
TBOPYECTBO CBOETO M JIPYTMX HAPOJIOB, OIYINATh YMOLMOHAIIEHOE BO3/ICHCTBHE UCKYCCTBA;

- yOEXKICHHOCTh B 3HAYMMOCTH JUIA JIMYHOCTH W OOIIECTBA OTEYSCTBEHHOIO H
MHPOBOTO UCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUINA U HAPOJHOTO TBOPUYECTBA,

- TOTOBHOCTh K CaMOBBIPQXCHHIO B pa3HbIX BHUJaX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATH KAYeCTBA TBOPUCCKOM JIMYHOCTH;

OBrnaneHne yHUBEPCAIBHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMMU:

a) obmieHue:

- OCYIIIECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KU3HU;

- pacrio3HaBaTh HEBepOaJbHBIC CpeACTBa  OOIICHHS, IOHMMATh 3HAYCHHE
COLIMAJILHBIX 3HAKOB, PACIO3HABATh MPEINOCHUIKM KOH(MIUKTHBIX CHTYallMd W CMSr4arh
KOH(JINKTBI;

- pa3BepHYTO MW JIOTMYHO U3JIaraTb CBOIO TOYKY 3PEHUS C WCIOIh30BAHHEM
SI3BIKOBBIX CPEJICTB

JIe.

- OCO3HAaHHE 00YUYAIOIIUMHUCS POCCUUCKOM IPaskIaHCKOM UJIEHTUYHOCTH;

— [[EJICHAIIPABJIICHHOE pPa3BUTHE BHYTPCHHEW TIO3WIIMHM JIMYHOCTH HA OCHOBE
JyXOBHO-HPABCTBEHHBIX IIEHHOCTEHl HapoaoB Poccuiickoit denepauuu, HCTOPUUYECKUX U
HAI[MOHAJLHO-KYJIBTYPHBIX ~ TpaJAHWIUN, (OPMUPOBAHUE CHUCTEMBl 3HAYUMBIX IICHHOCTHO-
CMBICTIOBBIX YCTaHOBOK, AHTUKOPPYIIIHOHHOTO MUPOBO33pEHUS, MIPaBOCO3HAHUS,
9KOJIOTHYECKOH KYJIbTYPBI, CHOCOOHOCTH CTaBHUTh IEJIH U CTPOUTH )KU3HCHHBIC TIJIaHbL;

B yactu rpaxkaaHcKoro BOCIIUTaHUS:

— OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB M 00S3aHHOCTEH, YBa)KCHHE 3aKOHA U
IIPABOIIOPSIKA;

- MIPUHSITHE TPAIUIIMOHHBIX HAITMOHAIBHBIX, O0IICYEIIOBEYCCKIUX T'yMaHUCTUICCKIX
U IEMOKPATHYECKUX IIEHHOCTEH;

— TOTOBHOCTb  MPOTUBOCTOATH  MJIEOJIOTUM  OKCTPEMH3Ma,  HAIMOHAINU3MA,
KceHO(oOWH, NUCKPUMHUHAIIMKM 110 COIUAIBHBIM, PEIIMTHO3HBIM, PACOBBIM, HAIIHOHATBHBIM
MpU3HAKaM;

— TOTOBHOCTh BECTH COBMECTHYIO [ESATEIBHOCTh B MHTEpEcax TIpakJaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CaMOYIPaBICHUH B 00I1€00pa30BaTeIbHON OpPraHU3allid U JIETCKO-
IOHOIIECKMX OpTaHHU3aIUsiIX;

— YMEHHE B3aMMOJEHCTBOBATH C COI[MATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

— TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATEIbHOCTH;

- MNaTpUOTUYICCKOI'0 BOCIIMTAHUA:

— c(OpPMUPOBAHHOCTh POCCUMCKON TPaKJAHCKON HIECHTHYHOCTH, MATPUOTU3MA,
YBOXCHHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH repea PoawHONM, ropmocTh 3a CBOU
Kpaii, cBoro PoauHy, CBOH S3BIK W KyJBTYpY, MPOILIOE M HACTOSIIEC MHOTOHAIMOHAILHOTO
Hapoxa Poccuu;

— [IEHHOCTHOE OTHOIICHHE K TOCYJapCTBCHHBIM CHMBOJIAM, HCTOPUYCCKOMY H
MPUPOJHOMY HACIIEUI0, TMaMITHHKAM, TpaaullusM HapoaoB Poccum, moctmxenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTEe, TEXHOJIIOTUIX U TPY/IE;

— uaeiHas yOEXKIEHHOCTbh, TOTOBHOCTh K CHyKeHHI0 u 3amure OTedecTsa,

OTBETCTBEHHOCTH 32 €T0 CyAb0Y;



- OCBOCHHBIE OOYYaIOUIMMHCA MEXIIPEIMETHbIE TIOHATHA W YHUBEPCAIbHbIC
yueOHble eicTBUS (pEeryJIATUBHBIEC, 1I03HABATEIbHbIC, KOMMYHUKATHUBHBIC);

- CIIOCOOHOCTh MX HCIOJb30BAaHUS B IO3HABATEIbHOW M COLMAIbHOM NPAKTHKE,
TFOTOBHOCTh K CAMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYILECTBJICHUIO Y4eOHOW IEATEeNIbHOCTH,
OpraHu3anuy y4eOHOro COTPYIHUYECTBA C MEAArOrMUECKUMH PAaOOTHUKAMH M CBEPCTHUKAMM, K
Y4YacTHIO B IOCTPOCHUM MHANBUIYaJIbHOW 00pa30BaTelIbHON TPaeKTOPHH;

- OBJIQ/ICHUE HaBBIKAMHU Y4eOHO-MCCIIE0BATEIbCKOM, MPOSKTHOM M COIMAIbHOMN
JESATEIIBHOCTH

JI7. He mpuHUMATh ACHCTBUS, TPUHOCSIIKE BPE OKPYKAIOIIEH cpee;

— YMETh IPOTHO3UPOBATh HEOJIATONMPUATHBIC JKOJIOTHYECKHE  IOCIECACTBHS
IpeIpPUHUMAEMBIX JEHCTBHI, MPe10TBpaLaTh UX;

— PaCHIMPUTD OIIBIT I€ATEILHOCTH YKOJIOTHYECKON HApPaBICHHOCTH;-

- pa3pabaThiBaTh IUIaH pEHICHUS MPOOJIEMbl C YYETOM aHalin3a HMMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

— OCYIIECTBIISITh II€JICHANPABICHHBIA TOUCK TIEpEeHOCa CPEICTB U CIOCOOOB
JEHCTBUS B POPECCHOHATBHYIO CPEILY;

— YMETh I[EPEHOCUTh 3HAHUS B TO3HABATEIBHYID M MPAKTHYECKYI0 oO0jacTu
KU3ZHEJEATEIIbHOCTH;

— mpenjiaraTh HOBBIE IPOEKTHI, OICHMBATh HJAEU C T[O3ULIUHA HOBHU3HBI,
OpPUTHHAIILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

— JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JIESTEIHHOCTD,
OILICHMBATh COOTBETCTBUE PE3YyIbTATOB LIEISIM

Memanpeomemublx:

M1

- BIAJETh METOAAMM JOKa3aTeNIbCTB, ANTOPUTMAaMU pEUICHMs 3a]ad; yMEHHE
(bopMyIHpOBaTh OINPEIEIEHUS], aKCUOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH J10Ka3aTebHbIE
paccyXJIeHHs B X0JI€ PELUICHMS 3a/1a4;

- YMETh OIEpUPOBaTh MOHATHUSAMM: CTENEHb 4YHCIA, JIOrapudM 4YHCIa; yMEHHE
BBIMOJIHATh BBIYMCICHHE 3HAYeHUH U TpeoOpa3oBaHUs BBIPAKEHHH €O CTENEHSIMH U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAIMOHATIBHBIX BBIPAXKEHUH;

- YMETh  ONEpUPOBAaTh  MOHATUSAMHU:  pAlUOHAIbHBIE,  HUPpPALMOHAJIBHBIE,
HoKa3aTejbHbIe, CTENEHHble, Jorapu(MUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh  ONEpPUPOBAaTh  MOHATUSAMHU:  (QYHKUMS, HENpepbiBHAs  (QYHKIMS,
IPOM3BOJIHAs, TEpBOOOpa3Has, OINpPENEeNeHHBIH MHTErpaj; yMeTb HAaXOIUTh MPOU3BOJIHBIE
AIIEMEHTApHBIX (DYHKIMHA, UCIONB3YS CIPaBOYHBIE MaTepHaibl; MCCIEN0BaTh B IMPOCTEHUIIMX
ciydasx (yHKIMM Ha MOHOTOHHOCTb, HAXOAWUTh HAaWOOJbIINE M HAMMEHBIIME 3HAYCHUs
GyHKUIUH; CTPOUTHh TpaUKH MHOTOWICHOB C MCIIOJIb30BAaHHEM arapara MaTeMaTH4YeCcKOTo
aHaJM3a; MPUMEHATh MPOU3BOJHYIO NMPHU PEUICHUH 33/Jay Ha JBW)KEHHUE; peuiaTh MPaKTHUKO-
OpUEHTUPOBAaHHBIE 3a/la4yll Ha HAWOOJbIINE M HAaWMEHbLINE 3HAUYCHUS, HAa HAXOXKJEHUE IYTH,
CKOPOCTH U YCKOPEHHUS;



- YMETh ONEpPUpPOBATh MOHATUSAMHU: palMOHANbHAsg (YHKIUSA, TOKa3aTelbHAs
byHKIMS, cTeneHHas (QyHKIus, gorapudmMudeckas (QyHKIUSA, TPUTOHOMETpUUYECKHE (DYHKIIUH,
oOpaTHble (QYHKIIMH; YMEHHUE CTPOUTH IpadMKH MU3YYCHHBIX ()YHKIIUHA, MCIIOIL30BaTh Ipaduku
[P U3YYEHHUHU MIPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (HOpPMyJIaMH 3aBUCUMOCTH MEX/1y BeJTMUNHAMH;

- YMETh peliaTh TEKCTOBBIE 3a/1a4yll Pa3HBIX TUIOB (B TOM YHCJIE HA MPOIEHTHI,
JIOJIM U YacTH, Ha JBMXKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH, 3a[aui U3 001acTu
yIpaBJICHUS JIMYHBIMH M CEMEHHbIMH (PUHAHCAMH); COCTABISATH BBIPAKCHHS, YpPaBHEHHS,
HEpaBEHCTBA W HUX CHUCTEMbI IO YCJOBHIO 3aJlaud, HCCIENOBATh IOJyYCHHOE pEUICHHE |
OLIEHUBATh MPABJIOTIOO0OHOCTD PE3YIIbTATOB;

- YMETh ONEpPUPOBaTh TMOHATUSIMU: cpeaHee apupMeTHUecKoe, MeauaHa,
HanOoJplllee M HaWMEHbIEE 3HAYCHUsS, pa3Max, AHUCIEPCUs, CTAaHJAPTHOE OTKJIOHEHHE
YHUCIOBOr0 Habopa; yMeTb H3BJIEKATh, WHTEPHPETHPOBATH MH(OPMAIMIO, MPEACTABICHHYIO B
TabNMMIax, Ha JuarpaMmax, Tpadukax, OTPAKAIOIIYI0 CBOWCTBA pEAJbHBIX NPOIECCOB H
SIBIICHUW; TPEACTaBIATh HWHPOPMALMIO C MOMOIIBI0 TaOJIWII W JIUarpaMM; HCCIEI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHCIIE C MPUMEHEHHEM I'pa)UyecKuX METOJOB M SJIEKTPOHHBIX
CPEICTB;

- YMETh OIEpPUPOBATH MOHATHSAMH: CIy4YailHBIH OIBIT U CIIy4alHOE COOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITUS; YMEHHUE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BaHHUEM
rpadguueckux METOJOB; MPUMEHATh (OPMYIbl CIOXKEHHS ¥ YMHOXKEHHS BEpPOATHOCTEH,
KOMOHMHATOpHbIE (HaKThl U QOPMYIIBI MPU PEIICHUHU 33/1a4; OICHUBATh BEPOSITHOCTH PealbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIYYalHBIMHU BEIHMUYMHAMU; YMEHHE MPUBOAUTH PUMEPHI TPOSBICHUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

— YMETh OINEpPUpPOBaTh MOHATHSAMHU: TOYKA, MpsMasi, IUIOCKOCTb, MPOCTPAHCTBO,
JIBYTPaHHBIA YToJ, CKpENIMBAIONIMECS MpsMble, MapAICIbHOCTh M MEPIECHIUKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yrol MEXIy NpsSMBIMU, YTOJl MEXAY MPsIMOM M IUIOCKOCTBIO, Yroi
MEXYy TUIOCKOCTSIMH, PAcCTOSHHE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHU,
paccTosiHIe MEXAy IUIOCKOCTSMH; YMEHHE HCIIONb30BaTh IMPH PEHICHWH 3a/1a4 H3y4YeHHBIC
(baxThl 1 TEOPEMBI TUNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

— YMETh ONEpPUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHUKA, KYO,
napaieNienuIe]], pu3Ma, mupamuaa, Gurypa u moBepXHOCTh BPALICHHUS, IIWIMHAP, KOHYC, 1Iap,
cdepa, ceyeHus (UTYpHI BpalICHUs, IUIOCKOCTh, Kacaromiascs cdepbl, TWIMHApPA, KOHYCa,
IUIONIA/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MbI, KOHYCA, IMJIMHAPA, IJI0aab chepbl, 00beM Kyoa,
OPSMOYTOJIBHOTO TapajieNienunesa, NUupaMuIbl, TpU3Mbl, HUIMHIPA, KOHYcCa, IIapa; yMEHHe
n300pakaTh MHOTOI'PDAaHHMKH U IMOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C TOMOUIbIO
YEepPTEeXKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaThb CHUMMETPHUIO B
POCTPAHCTBE; YMEHHE PacllO3HABaTh MPABUIbHbIE MHOTOTPAaHHUKHY;

- YMETh OTNEPUPOBATh MOHITHAMU: JIBI)KEHHE B MPOCTPAHCTBE, MOJO0HBIE (PUTYPHI
B IIPOCTPAHCTBE; HCIOJIb30BATh OTHOIIEHHE IUIOLIAJeii MOBEPXHOCTEH M 0OBEMOB IMOJOOHBIX
buryp npu pemeHnu 3aay;

- YMETh BBIYUCISTH T€OMETPUYECKHE BEIWYHMHBI (UIMHA, YTOJI, IUIONAIb, 00bEeM,
IUIOINAAb MOBEPXHOCTH ), UCIIOB3Ysl U3yUEHHBIE (POPMYIIBI U METOMBI;

- YMETh OINEPHUPOBaTH TOHATHSIMH: MPSIMOYTOJbHAs CHCTEMa KOOPJIHMHAT,
KOOPJAWHATHl TOYKH, BEKTOpP, KOOPIWHATHI BEKTOpPA, CKAISIPHOE TPOM3BENEHHE, YroJd MEXIY



BEKTOpaMH, CyMMa BEKTOPOB, MpPOHM3BEJCHHE BEKTOpa Ha YHUCIIO; HAXOAUTh C TOMOIIbIO
U3y4EHHBIX (HOPMYJ KOOPIUHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMs TOUKAMH;

- yMETb BBIOMpPATh MNOIXOAALIMM M3Y4YEHHBIH METOJ M pELIeHus 3aJauu,
pacrio3HaBaTh MareMaTHyeckue (akTbl M MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX, B MCKYCCTBE; YMEHHE INPHUBOJUTH NPUMEPHl MaTEMaTHUECKUX
OTKPBITHMA POCCUMCKON U MUPOBOW MaTeMaTHYECKOU HAYKH.

M2 - yMmerp ONEpUpOBaTH MOHATHSIMHU: palUOHANbHAs (YHKIMA, TOKa3aTelbHas
byHKuuMs, cTeneHHas (QyHKUuUs, Jorapupmuueckas (QpyHKIUsA, TPUTOHOMETpUYecKre (yHKINH,
oOpaTHble (QYHKIIMH; YMEHUE CTPOUThH IrpaMKH HW3YYEHHBIX (YHKIIMN, UCIIOIb30BaTh I'paduKu
IPY U3YYEHUH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33134 U3 IPYTUX YUeOHbIX IPEIMETOB
Y 33/1a4 U3 peaJbHOM KU3HU; BBIpaXKaTh (HOpPMyJIaMH 3aBUCUMOCTH MEX/1y BEJIMUYNHAMM;

- YMETh ONEPHPOBATH MOHATUSMHU: TOXKJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE,
ypaBHEHHME, HEPaBEHCTBO, CHCTEMa YpPaBHEHUH W HEPAaBEHCTB, PaBHOCWJIBHOCTb YpPaBHEHMIA,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, MPpPALUOHANbHbIE, IOKa3aTelIbHbIC, CTEIEHHBIE,
JorapupmMuUecKue, TPUrOHOMETPUUYECKUE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMETh PELIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IMYHBIX MPHEMOB; PEIIaTh YpaBHEHHS,
HEPaBEHCTBA M CHCTEMBI C TapaMETPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIS
pelIeHusl MaTeMaTHYEeCKHX 3a/1a4 U 3a7a4d U3 pa3IMyHbIX 00JacTeil HayKH U peaabHOH KU3HU;

- yMeTh CBOOOJIHO ONEpUPOBATh MOHATHAMM: JIBUXKEHUE, MapajUlebHbIN MEepeHoc,
CUMMETpPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHue MOa00us, Mo100HbIe
burypsl; yMeTb pacHo3HaBaTb paBHble M NOJOOHBIE (UIYpPbl, B TOM YHCIE B IPUPOJIE,
UCKYCCTBE, AapXHUTEKType; YMETh HCIOIb30BaTh T'COMETPUYECKHE OTHOIICHUS, HAXOAHUTh
TeOMETPUYECKUE BEITMYMHBI (JTMHA, YTrOJI, IUIOIAAb, 00BEM) MpPH PEIICHUH 3a/1ad U3 APYTHX
y4eOHBIX IPEAMETOB U U3 PEATbHOM KU3HU

M3 - yMerb omepupoBaTh IOHATUSAMH: palUOHAIbHbIE, HPPALOHAJIBHBIE,
noKa3aTejbHbIE, CTENEHHbIE, JorapudMuyeckue, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEpPaBEHCTBA, X CUCTEMBI;

- YMETh ONEpPUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHUKA, KYO,
napanjenenunes, npusma, nupamuaa, Gurypa 1 NoBepxXHOCTb BpallleHUs, LIUJIUH/IP, KOHYC, 11ap,
chepa, ceueHus (UIypbl BpalleHHUs, IUIOCKOCTb, Kacarouiascs cepbl, LUIMHIpPA, KOHYCa,
IUIOIAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, IMIINHAPA, IUIOIMAab cepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO TapaljieNienuIe/ia, MpaMubl, TPU3MbI, WIHHIpPA, KOHYyCa, Iapa; yYMEHUE
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHUS, WX CEUEHHS] OT PYKH, C TOMOIIBIO
YepTESIKHBIX WHCTPYMEHTOB M DIIEKTPOHHBIX CPENICTB; YMETh pPAcCIlO3HABATh CHMMETPHIO B
IPOCTPAHCTBE; YMETh PACcIiO3HABATH MPABIIILHBIE MHOTOT PAHHUKH;

- YMETh OIEPUPOBaTH TOHSATHSIMH: MPSIMOYTOJNbHAs CHCTEMa KOOPJHMHAT,
KOOPJWHATHl TOYKH, BEKTOpP, KOOPIWHATHI BEKTOPA, CKAISIPHOE ITPOM3BEIEHHE, Yrol MEXKIY
BEKTOpaMH, CyMMa BEKTOpPOB, TpPOHM3BEICHHE BEKTOpa Ha YHUCIIO; HAXOAWUTh C TIOMOIIBIO
U3y4eHHBIX (HOPMYJT KOOPJIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE MEXTY IBYMSI TOUKAMH

M4 - yMmerp omepupoBaTh MOHATUAMHU: CIYYaWHBIH ONBIT W CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIY4alfHOTO COOBITHS; YMETb BBIUHCIATH BEPOSTHOCTh C HCHOJIb30BAHHUEM
rpadu4ecKux METOJOB; NPUMEHSTh (QOPMYIBl CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOWHATOpHbIE (QakThl U (HOPMYIBI MPH PELICHUU 33]a4; OLEHUBATh BEPOSATHOCTU peaIbHBIX
COOBITHI1; 3HAKOMCTBO CO CITyJaifHBIMH BETMYMHAMHE;, YMEHHE IMPUBOUTH IPHUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YHCEN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;
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- yMETb CBOOOJHO ONEPUPOBATH IOHATHAMM: CTENEHb C LEJIbIM I0Ka3aTeleM,
KOPEHb HATypaJlbHOM CTENEHH, CTENEHb C pPAalMOHAIbHBIM IIOKAa3aTelIeM, CTENEHb C
JIeMCTBUTENIBHBIM (BELIECTBEHHBIM) MTOKa3aTeeM, JJorapu@m ducia, CUHYC, KOCUHYC U TaHI'€HC
IIPOU3BOJILHOTO YUCIIA;

- yMETh CBOOOJHO ONEpUPOBaTh TMOHATHAMU: Tpaduk QyHKIMU, oOpaTHas
GyHKkuus, KomMno3uuus (GyHKUMN, JTUHEHHas (QyHKUUsS, KBagpaTH4Has (YHKLHS, CTEIEHHas
GyHKkuuMs ¢ HeablM  IOKas3aTelaeM, — TPUrOHOMeTpuueckue  (QyHKIUM,  OOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIINH, ITOKa3aTeIbHast U Jorapugmuueckas GyHKIUH;, YMETh CTPOUTH
rpaduku GyHKINH, BHIIOIHATH peoOpa3oBaHus rpaduKkoB GyHKIUHI;

- yMEThb HCIOJb30BaTh TIpapuku (YHKOMA [ U3ydeHHs. MpPOLECCOB U
3aBUCUMOCTEH NpHU PELICHUH 3a7ay U3 JPYruxX y4eOHBIX MPEAMETOB M U3 PEaJbHOM JKU3HU;
BBIpa)KaTh (POPMYIIaMHU 3aBUCHMOCTH MEX/y BEITUYNHAMU;

- CBOOOJHO ONEepUpOBaTh MOHATHSMU: YETHOCTh (DYHKUUH, MEPUOAUYHOCTD
(GyHKLIUH, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb (YHKLHMH, 3KCTpeMyM (YHKLHUH,
HauOoNblllee W HauMEHbllee 3HAYeHUs] (QPYHKUMH Ha NPOMEXKYTKE; YMETb IPOBOIUTH
ucciie[oBaHne QyHKIINU;

- YMETH
UCTIOJIB30BaTh CBOMCTBA U TpapuKu (PYHKIUI Ui pelIeHns ypaBHEHUH, HEPABEHCTB | 3a]a4 C
napamMeTpamMu; M300pakaTb Ha KOOPJIMHATHOW TIJIOCKOCTH MHOMKECTBA PEIICHUN YpaBHEHU,
HEPABEHCTB U UX CUCTEM

M5

- yMETh ONEpPUpPOBAaTh MOHATUSAMHU: CpelHee apudmeTHueckoe, MeaHUaHa,
HauOoNbIllee UM HAuUMEHbIIEEe 3HAYEHMs, pa3Max, JUCHEpCHUs, CTAHJAPTHOE OTKJIOHEHHUE
YHUCIIOBOrO Habopa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATh MHPOPMALUIO, MIPEACTABICHHYIO B
TabNMMIax, Ha JuarpamMmax, Tpadukax, OTPAKAIOIIYI0 CBOWCTBA pEAJbHBIX IPOIECCOB U
SBJICHUN; TPEACTaBIATh HHPOPMALMIO C MOMOIIBIO TaOJaMIl W JUarpaMM; HcCCiIeI0BaTh
CTaTUCTHUYECKUE JJaHHbIE, B TOM YHCJIE C IPUMEHEHUEM IpapUyecKrX METO/I0B U 3JIEKTPOHHBIX
CPEICTB;

- YMETh OIEPUPOBATh MOHATHSAMHU: TOYKA, MpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIIMBAIOIIMECS NpsMble, NapaJIEIbBHOCTh W NEPIEHIUKYJIIPHOCTD
OPSIMBIX M IUIOCKOCTEM, Yrojl MEXKIY HpPSIMBIMHU, YroJdl MEXAY NPSAMON M IIJIOCKOCTHIO, YroJil
MEXNYy IUIOCKOCTSIMHM, PAacCTOSHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY HIpPSIMBIMHU,
paccTosHUE MEXKY MIOCKOCTSAMU;

- YMETb UCMONB30BaTh MPH PELLIEHNH 33/1a4 U3y4eHHbIE (PaKThl M TEOPEMbI IUTAHUMETPUH;
YMEHHE OLIEHUBATh Pa3Mepbl 00EKTOB OKPYKAFOILIEr0 MUpa

Meé

- YMETh ONEpPUpPOBaTh IMOHATHUSAMHU: TPSAMOYIOjbHas CHCTEMa KOOpJMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAISPHOE IIPOU3BENEHUE, Yroll MEXIY
BEKTOPAMH, CyYMMa BEKTOPOB, MPOM3BEACHHE BEKTOpa Ha YHUCIO; HAXOJUTh C IIOMOIIBIO
U3y4EHHBIX (DOPMYJ KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKY IByMs TOUKaAMHU;

- yMeTh BBIOMpPATh MOIXOAALIMM M3YYEHHBIH METOJ JJs pEeLIeHUs 3aJauu,
pacro3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHE IPHUBOJUTH IMPUMEPHl MaTEeMaTUYECKHX
OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH.
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- YMETh ONEPUPOBATh TOHSATHUSAMH: CIyYalHBIH OMBIT W CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHS; YMETh BBIUUCIATH BEPOSTHOCTh C HCHOJIb30BAHHUEM
rpadu4ecKux METO/IOB; HIPUMEHSATb (OPMYJIBI CIOXKEHHsI M YMHOXEHHS BEpOATHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMYJIbl NIPU PELICHUU 3ajay; OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHBIMHU BEJIMUYMHAMU; YMEHHUE PUBOAUTDH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIIMX YHCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSIX

M7

— yMEeTb ONEpUpPOBaTh MOHATUAMHU: (DYHKIMS, HENpepbIBHAs (QYHKIUS, MPOU3BOAHASA,
nepBooOpasHasi, OMpPEACICHHBI HWHTErpai, yMeTh HaXOIUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX
(GyHKUIMH, UCTIONB3YS CIPAaBOYHBIC MAaTEPHAJIbl; UCCIENIOBATh B MPOCTEUIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTb, HAXOJWTh HAWMOONbIIME M HAMMEHbIIME 3HA4YeHUS (DYHKIUI;, CTPOHUTH
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro aHajiu3a; HMPUMEHSThb
IIPOU3BOJHYIO IIPU PEILEHUU 3a/1a4 Ha JBYKECHUE; PEIaTh NPAKTUKO-OPUEHTUPOBAHHBIE 3aa4n
Ha HauOOoJbIIME U HAUMEHbILNE 3HAUYCHHsI, HA HaX0XKJICHUE TyTH, CKOPOCTH U YCKOPEHUS;

— yMEThb ONEpUPOBaTh MOHATUSMHU: JBUKECHHE B MPOCTPAHCTBE, MOJ00HBIE (PUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHHE IUIOLIA/ieH IMOBEPXHOCTEH M 00BEMOB IOAOOHBIX
¢buryp npu pemeHuu 3aay;

— YMEThb BBIYMCIATH T€OMETPUYECKHE BEJIMYMHBI (UIMHA, YroJl, IUIOWAdb, OO0BEM,
IUIOIA/b TIOBEPXHOCTH), UCIOJb3Ys U3yUEHHbIE (POPMYIIBI U METOMABI

—npeomMemHubIx:

II1) BrmageHue MeTofamMHu JOKa3aTeNIbCTB, AJNTOPUTMAMU pELIEHMs] 3ajad; yMEHHeE
(bopMyIupOBaTh ONPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKAa3aTEIIbHbIE
paccyXJIeHHUs B X0JI€ PELICHMS 3a/1a4;

I12) ymenue omnepupoBaTh MOHATUAMU: CTENEHb 4YHCIA, JOrapuM YHUCIA; yMEHUE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMU U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAlMOHATIBHBIX BBIPAXKEHUH;

I13) ymenue omnepupoBaTh  MOHATUSAMU:  pAlMOHAIbHBIE,  HPpPALKOHAJIBHBIE,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

I14) ymenue onepupoBaTh MOHATUSIMU: (QYHKIMS, HENpPEpbIBHAS (PYHKIINS, TPOU3BOIHAS,
nepBooOpasHas, OMNpeAETCHHbIM MHTErpan; yMEeHUWE HaXOAWUTh IMPOU3BOAHBIE AIIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CIPAaBOYHBbIE MaTepPHAJIbl; UCCIENOBaTh B MPOCTEHIINX CIydasx (YHKLIUU
Ha MOHOTOHHOCTb, HAaXOJIWTh HAWOOJIbIIME M HAMMEHbIIME 3HaueHUs (YHKIMUHA; CTPOUTHh
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM arlapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
MIPOM3BOJHYIO IIPU PELLIEHUU 3a/1ad Ha JIBUYKEHHUE; pelliaTh MPaKTHKO-OpPUEHTUPOBAHHBIE 3ajaun
Ha HauOOJIbILINE U HaUMEHBIIINE 3HaUeHUs!, Ha HaX0X/IEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

IIS) ymenue onepupoBaTh MOHATHSAMH: palMoHaldbHas (QYHKIUSA, T[OKa3aTelbHas
byHKIMSA, creneHHas QYyHKIM, jJorapudmuueckas GyHKIUS, TPUTOHOMETpHUYECKHE (QYHKIUY,
oOparHble (QYHKIMHM; YMEHHE CTPOUTH Ipa(UKH M3YYEHHBIX (DYHKIMH, UCTIONB30BaTh IpapuKu
IPY U3YYSHUH MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 IPYTUX YUEOHBIX IPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXkaTh (hOpMyJaMH 3aBUCUMOCTH MEX/1y BeTHUNHAMM;

I16) ymenue pemaTh TEKCTOBBIE 33J]a4d PA3HBIX TUIOB (B TOM YHCIE HA MPOLEHTHI, 10U
U YacTd, Ha JIBWXKEHHEe, paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3ajadyd M3 o0JacTu
yIOpaBiIeHUS JMYHBIMM M CEMEWHBIMH (MHAHCAMH); COCTaBJISATh BBIPAKEHMS, YpPaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3a/layM, MCCIEA0BaTh IOJIYYEHHOE pELIeHUEe U
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OLIGHUBATh MPABJIONIOA00HOCT PE3YIILTATOB;

I17) ymenwe omepupoBaTh TMOHATUSMH: CpeAHee apudmMeTHyeckoe, MeauaHa,
HauOoJbIlleE M HAuUMEHbIIEE 3HAUYCHUs, pa3sMaX, J[AUCIEpPCHs, CTaHJapTHOE OTKIOHEHHE
YHUCIOBOr0 Habopa; yMEHHE M3BIIEKATh, HHTEPIPETUPOBATH MH(OPMAIIHIO, TPEACTABICHHYIO B
TabIMIAX, Ha Juarpammax, Ipaukax, OTPa)Karollyl0 CBONCTBA pEaJIbHBIX IPOLIECCOB U
SBJICHUN; NPEACTaBIATh HH(POPMALHKIO C IOMOIIBIO TabJaMIl M JAuMarpamMM; HCCIEl0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM Ipa)uueCKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

I18) ymeHue omepupoBaTh MOHATHUAMH: CIYYalHBIA ONBIT W CIIy4allHOE COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUHCISATH BEPOSTHOCTH C HCIOJIB30BaHHEM
rpadU4ecKux METOJOB; NPUMEHSTH (QOPMYJBI CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI NPH PELICHUU 3a]1a4; OLEHHBATh BEPOSTHOCTH PEaTbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE PUBOAUTDH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKMCET B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;

I19) ymenue omepupoBaTh HOHATUSAMH: TOYKa, MpsMas, IJIOCKOCTb, IMPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIIMBAIOIIMECS NpsMble, NapaJICIbHOCTh W NEPIEHIUKYJIIPHOCTH
IOPSIMBIX U IUIOCKOCTEM, Yrojl MEXKIYy IpPSIMBIMHU, YrOJ MEXAY NPAMON M IUIOCKOCTBIO, YIOJ
MEXJly IUIOCKOCTSIMH, PAacCTOSHME OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEXIY HpsIMbIMHU,
paccTOsiHUE MEXIy IUIOCKOCTSIMH; YMEHHUE MHCIIONIb30BaTh IPU PEIICHUU 3a7ad H3y4eHHbIE
(baxThl 1 TEOPEMBI TNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

I110) ymenue onepupoBaTh NOHATUSIMH: MHOI'OIPaHHUK, CEYEHHE MHOTOIpDAaHHUKA, KYO,
napauenenunes, npusma, nupamua, Gurypa v noBepXHOCTb BpallleHHs, HMINHAP, KOHYC, 1ap,
chepa, ceueHus (UIrypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIAAb IOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, IMINHAPA, IUIOIMAaAb cepsl, 00beM KyOa,
IPSIMOYTOJIBHOTO NapaljesienuIea, TUpaMubl, IPU3MBbl, LWIMHAPA, KOHYyCa, LIapa; yMEHHE
n300paxkaTh MHOTOTPAaHHUKU U MOBEPXHOCTH BpAIICHMS, UX CEUYEHHUS OT PYKH, C HOMOIIbIO
YEPTEXKHBIX HWHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB; YMEHHE paclo3HaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PACIIO3HABATDH MTPaBUJIbHBIE MHOTOIPaHHUKH;

I111) ymenue onepupoBaTh MOHATUSMU: JBHKEHUE B MIPOCTPAHCTBE, MOJO0HBIE (UTYPBI
B NPOCTPAHCTBE; MCIOJIb30BaTh OTHOLIEHHE IJIOLIAJAEH MOBEPXHOCTEM M 00BEMOB MOAOOHBIX
¢buryp npu pemeHuu 3a1ay;

I112) ymeHue BBIYMCIATH F€OMETPHUUECKUE BEIMUYMHBI (JUIMHA, Yroj, IUIOIadb, 00beM,
IUIOIAb TOBEPXHOCTH), UCHIOJIBb3Ys U3yUYEHHBbIE (OPMYIIBI U METOMBI;

I113) ymeHume onepupoBaTh TOHATUSAMHU: IPSAMOYIOJbHAs CUCTEMA KOOpAMHAT,
KOOpJMHATBl TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJISPHOE IPOU3BENEHUE, Yrojl MEXIy
BEKTOPaMM, CyMMa BEKTOPOB, MPOM3BEIEHHE BEKTOpa Ha YMCIO; HAXOIUTh C IOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEKIY JBYMsI TOUKaMHU;

I114) ymenue BBHIOMpPATh NOAXOASIIMKA HM3YYEHHBIM METOJ Ui peUIeHHs 3aJaud,
pacro3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHE INPUBOIUTH INPUMEPHl MaTEeMaTUYECKHX
OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOW HAYKH.

ITo yuebHOMY mnpenmetry "Maremaruka" (Bkitouas pasjensl "Anrebpa W Havana
MaTemaruueckoro ananuza", "I'eomerpus", "BepostHocTe u cratuctuka") (yriayOieHHBIN
YpOBEHb) TpeOOBaHMSI K MPEAMETHBIM pe3yIbTaTaM OCBOCHHMSI YIIIYOJIEHHOTO Kypca MaTeMaTHKU
JOJKHBI BKJIIOUATh TpeOOBaHMS K pe3yjbTaTaM OCBOEHHSI 0a30BOro Kypca U JOMOJIHUTEIHHO
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OTpaXkaTh:

II15) ymenue omepupoBaTh MOHSATUAMHU: OINpPEICICHHE, aKCUOMa, TEOPEMa, CIIEJICTBHE,
CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCWIIBHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ U IPOTUBOIOJOKHOE YTBEP)KJIEHUE, NPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIB30BaTh METOJ MAaTeMATHYECKOM WHIYKLMH; IPOBOAMTH [OKA3aTEJIBHBIE PACCYKICHUS
IIPY PEILICHUH 3a]a4, OLICHUBATh JJOTMYECKYIO IIPABHIIBHOCTD PACCYKACHUI;

I116) ymenue omepupoBaTh MOHATUSAMH: MHOXXECTBO, IOAMHOXKECTBO, OINEpallUy Haj
MHOKECTBAMH; YMEHHE HCIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmnapar Juisl ONHMCaHUs
peabHbIX MPOLECCOB U SABICHUHM M INPHU pEIIEHUM 33Jady, B TOM 4YMCIE U3 APYIMX y4eOHBIX
IIPEIMETOB;

I117) ymenne omepupoBaTh MOHATHSIMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHME 33JaBaTh M OMHCHIBATh Tpadbl Pa3IUYHBIMU CIIOCOOAMHM; HCIOIb30BATh
rpadsl IpU PEeLICHUH 33/1a4;

I118) ymenue cBOOOIHO ONEpPUPOBATh HMOHATUSAMM: COUYETAHUE, MEPECTAHOBKA, YHCIIO
COYETaHUll, 4YUCIO MEepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHBIE
(bakThl ¥ paccyKIeHMs Ul PELIeHUs 3a/iay;

I119) ymenue onepupoBaTh MOHATUSAMH: HATypaJlbHOE YMCIIO, LIE€JI0€ YUCIIO0, OCTATOK I10
MOJyJIIO, palliOHAJIbHOE YMCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
palMOHANIbHBIX, JECUCTBUTENbHBIX UHWCEN; YMEHHE HCIOJIb30BaTh IPU3HAKU JIEJIMMOCTH,
HAaUMEHBIIUKA OOIIMH JenuTenb M HauMeHbllee oOuiee KpaTHoe, anropuT™m EBkiauaa npu
PELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3UIIMOHHBIMHU CUCTEMAMH CUUCIICHUS;

I120) ymenue cBOOOAHO ONEPUPOBATH IMOHATUSMH: CTENEHb C LEJIbIM IOKa3aTeleM,
KOPEHb HAaTypaJIbHOM CTENEHM, CTENEHb C PALMOHAIBHBIM II0KAa3aTelleM, CTENEHb C
JIeMCTBUTENIBHBIM (BELIECTBEHHBIM) MTOKa3aTeeM, Jorapu@m ducia, CUHYC, KOCUHYC U TaHI'€HC
IIPOU3BOJIBHOTO YHUCIIA;

I121) ymenue onepupoBaTh MOHITUSIMH: TOKIECTBO, TOXKAECTBEHHOE NPEoOpa3oBaHUE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHHWH WM HEPABEHCTB, PaBHOCHUJIBLHOCTb YPAaBHEHM,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HpPpPALMOHANIbHBIE, II0Ka3aTeibHblE, CTEIEHHBIE,
jorapumuueckre, TPUrOHOMETPUUYECKHE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PEIlaTh
YpaBHEHHUs, HEPAaBEHCTBA U CUCTEMBbI C MOMOILIBIO PA3IUYHBIX NPHUEMOB; pelIaTh YpPaBHEHMS,
HEPABEHCTBA M CUCTEMBI C ITAPAMETPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peleHns MaTeMaTHUeCKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 00J1acTel HayKU U pealbHOM KHU3HH;

I122) ymeHue cBOOOJAHO ONEpPUPOBATH MOHATHUAMHU: Tpaduk QYHKIUH, OOpaTHas
GyHKUMsA, KOMIO3UIUS (YHKUMH, JTUHEHHass (QYHKUUS, KBaJpaTHuHas (YHKLHUSA, CTETEeHHas
byHKIMST ¢ 1EIbIM  TIOKa3aTelieM,  TPUTOHOMETpUYecKhe  (QyHKIUHU,  OOpaTHbIC
TPUTOHOMETpUUYECKHE (DYHKLMHU, IOKa3zaTenbHass M Jorapupmuueckas GQyHKIUH; yMEHUE
CTPOUTH TpapuKu GYHKIHHI, BHITOIHATH MpeoOpa3zoBaHus rpaguKoB (yHKIIHII;

YMEHHE HUCII0JIb30BaTh rpapuku GYHKIUH 151 U3yYeHUs! MPOIIECCOB U 3aBUCUMOCTEN MPH
pELIeHUH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM >KU3HU; BBIpaXXaTh (GopMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMM: YETHOCTh (YHKLUUH, MEPHOJUUYHOCTH
(GyHKLIMU, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (DYHKIUH, 3KCTpeMyM (QYHKLUH,
HauOosblllee W HauMeEHbIee 3HaYyeHUs (QYHKIUM Ha TMPOMEXKYTKE; yMEHHE IPOBOIUTH
uccienoBanue GyHKIINH;

YMEHHE MHCIONb30BaTh CBOWCTBA W TIpaduku (QYHKUMM [ peleHUs ypaBHEHHH,
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HEpaBEHCTB M 3a/1a4y C HapamMeTpamy; M300pa)xkaTh HAa KOOPAWHATHOHN IUIOCKOCTH MHOXKECTBA
pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM;

I123) ymenue  CBOOOJHO  OMEPUPOBATH  MOHATUSAMHU:  TOCIIEJOBATEILHOCTS,
apudMeTHUecKasi TMPOTPECCHs, TEOMETPHUYECKash Mporpeccusi, OecKOHEYHO YyObIBaromias
reoMeTpryYecKasi IPorpeccus; yMeHHe 3a1aBaTh MOCJIEI0BAaTEIbHOCTH, B TOM YHCIIE C TIOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

I124) ymeHue onepupoBath MOHATUSAMU: HENIPEPHIBHOCTh (PYHKIUH, AaCUMITOTHI I'paduka
(GyHKLUU, TIepBas U BTOpas NPOU3BOJAHAS (PYHKLUHU, T€OMETPUYECKUNA U (PU3MUYECKHH CMBICIT
IPOM3BOJIHON, INepBOOOpa3Hasi, ONPEAEICHHbIM WHTErpajg; YMEHHE HaXOIUTb ACUMITOTHI
rpadpuka (QyHKIMH; YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHHS, YAaCTHOTO W
KOMITO3UIINH (PYHKIMIA, HAXOIUTHh YpaBHEHHE KacaTelbHOU K TpaduKy (yHKIUH;

YMEHHUE HCIOJIb30BaTh MPOM3BOIHYIO JJISI MCCIENOBAaHUS (DYHKIUH, IS HAXOXKIACHUSI
HAWIYYIIero peleHus B MPUKIAIHbIX, B TOM YHCJE COLUAIBHO-3KOHOMUYECKUX U (PH3UUECKUX
3ajjayax, AJIs OINpEeNeJIeHUs] CKOPOCTH M YCKOPEHHsI; HaXOIMTh IUIOMAA U 00beMbl (uryp c
IOMOIIBI0 MHTErpajia; MPUBOIUTH HPUMEPbl MAaTEeMaTHYECKOTO MOJIEJIMPOBAHUS C IOMOIIbIO
muddepeHIMaTbHBIX YPaBHEHHI;

I125) ymeHue omnepupoBaTh NOHATHUSAMM: KOMIUIEKCHOE YHCIIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTYMEHT KOMILIEKCHOTO YMCIia, opMa 3alruch KOMIUIEKCHBIX
yucen (reoMeTpuyeckas, TPUTOHOMETpHYECKas M airedpauyeckas); yMETb IPOU3BOAUTH
apu@MeTuyecKrue IEeHCTBUS C KOMIUIEKCHBIMU UYUCIIaMU; IPUBOJUTH MPUMEPHI HCIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

I126) ymenue cBOOOJHO ONEpUPOBATh MOHATUSAMU: CpeHee apupMeTUIECKoe, MeIUaHa,
HauOoJiplllee W HAUMEHbLIEe 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJApTHOE OTKJIOHEHWE s
OINKCAHMsI YMCIIOBBIX JIaHHBIX; YMEHHE MCCIIEOBATh CTAaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C
OpUMEHEHHEM TIpaUuecKuX METOJOB M 3JEKTPOHHBIX CPEACTB; IpadUyecKd HCCIIE0BaTh
COBMECTHbIE HAOIIOAEHHSI C TOMOUIBIO AMArPaMM PacCeUBaHMsI U JTMHEMHON perpeccuu;

I127) ymeHue HaxoIuUTh BEPOSITHOCTH COOBITUH C MCIOJIb30BAaHUEM TIpadUUYecKUX
METOJIOB; MPUMEHSATH JJISl peUIeHUs 3a7a4 (GOpPMYJIbl CIOXKEHUS M YMHOXEHHUS BEpOSITHOCTEH,
dbopMyny MOJTHOW BeposATHOCTH, (popmyny bepHyman, komOuHaTOpHBIE (DaKTHl U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; yMEHHE ONEpUPOBATh MOHSTHUSIMHM: ClydailHas
BEIMYMHA, pACHPEICICHHE BEPOATHOCTEH, MaTeMAaTUYECKOEe OKHMJAHUE, JUCHEpCUs U
CTaHJApTHOE OTKJIOHEHHE CIly4yailHON BeIMUYMHBI, (YHKIUH paclpeesieHuss M IUIOTHOCTH
pPaBHOMEPHOIO, IIOKA3aTeJIbHOIO M HOPMAJIBHOIO PpAaCIpEIEICHUH; YMEHHME HCII0JIb30BaTh
CBOMCTBA M3yUYEHHBIX PACHPEIEICHUN [UIsl PELICHHs 3a/ad; 3HAKOMCTBO C MOHATHSAMM: 3aKOH
0ONBIIMX 4YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUMN; YMEHHE NPUBOAUTH MPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

I128) ymenue cBOOOJHO omepUpoBaTh MOHATHSAMH: TOYKa, MpsAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJ, JBYTPaHHBIA YroJl, TPEXTPaHHBIA Yroll,
NIEPECEKAIOIINECS, TMapaulelIbHble M CKPEUIMBAIOLIMECS IpsAMBIE, MapajUIeIbHOCTh U
NEPINEHIUKYIAPHOCTD MPSAMBIX M IUIOCKOCTEM, Yrojd MEXAy MPSIMBIMU, YIOJd MEXIY HNpSIMOW U
IUIOCKOCTBIO, YTOJI MEKY IJIOCKOCTSIMHU; YMEHHUE UCII0JIb30BaTh IIPH PEIICHNH 33a4 U3Y4YCHHbIE
(bakThl ¥ TEOPEMBI IUTAHUMETPUH; YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHE ONEepUPOBATH MOHSITUSIMHU: MHOTOIPAHHUK, CEUYEHHE MHOTOIpaHHUKA, MPaBUIbHBIN
MHOTOTPaHHUK, MpU3Ma, MUpaMuia, GUrypa U MOBEpPXHOCTh BpallleHUs, IWIMHIpP, KOHYC, Iap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMs] KOHyca W UWIMHJpa, NapajuleibHble OCH WJIU
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OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacamomascs chepsl, HUIMHIpA, KOHYCa; YMEHHE
CTPOUTH CEYEHHWE MHOTOTpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHUCIIE C IIOMOILBIO JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh
CBOWCTBA T€OMETPUUYECKUX (PUTYp, CAMOCTOATENBHO (POPMYIMPOBATH OMPECICHHS H3ydaeMbIX
(buryp, BbIIBUTraTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX €OMETPUYECKUX (UTYp, OOOCHOBHIBATH
WINA ONPOBEPrarh UX; yMEHHE MPOBOAMUTH KJIACCU(PUKALNUIO UTYp HO pa3IMyuHbIM MPU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE JIOMOJHUTEIbHBIE IOCTPOCHUS;

I129) ymenue cBOOOJHO OnepupoBaTh MOHATUAMM: IUIOIIAAbL (DUIYphl, 00bEM (QUIYpBHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSHUE
MEXY TUIOCKOCTSIMH, IUIOIIAAb C(Epbl, TUIOMaAb MOBEPXHOCTH MHUPAMUIBI, MPU3MBI, KOHYCA,
IMHAPA, 00beM Ky0a, IPSAMOYTOJILHOTO Mapajuiesienuneia, TUpaMuIbl, TPU3MBbI, [UIHHIPA,
KOHYca, Il1apa; yMEHUE HAXOAUTh OTHOIICHHE 00BEMOB MOAO0HBIX PUTYD;

I130) ymenue cBOOOAHO ONEPUPOBATH MOHATHAMU: ABIKEHHE, MapaJlIeNIbHBIA EepeHoc,
CUMMETpPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHKUe MOA00US, 10100HbIE
Gurypel; ymMeHue pacro3HaBaTb paBHbIE U NOAOOHbIE (UIYpbI, B TOM YHUCIE B INPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIOJIb30BaTh TIE€OMETPUYECKHE OTHOLICHUS, HaXOAUTh
reOMEeTPUYECKUE BEIMYMHBI (AJIMHA, YroJ, IUIOIaAb, 00beM) IpPU PELICHUH 3a/4ad U3 JPYTrux
y4€OHBIX IPEIMETOB U U3 PEATIbHOM KU3HU;

I131) ymeHnue cBOOOIHO ONEpUPOBATH MOHATUAMU: NIPAMOYTOJIbHASI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIECHNE BEKTOpA Ha
YHCII0, Pa3JIOKEHUE BEKTOpa M0 0a3uCy, CKAISpHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEIACHUE,
yrojl MEXAY BEKTOpPAMH; yYMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPIMHATHBIM METOA JUis
pelIeHusT TeOMeTPUYECKMX 3a7ady M 3a7ad JAPYruX Y4YeOHbIX IPEeIMETOB; OIEPUPOBATH
HNOHATUSAMU: MaTpuna 2 X 2 u 3 X 3, ompeneauTesab MaTpUlbl, T€OMETPUUECKHI CMBICI
OTIpe/IeIUTes;

I132) ymenue mojenupoBaTh peajbHbIE CUTYallMUd Ha SI3bIKE MAaTEMAaTHKH; COCTaBISATh
BBIPQXXECHUS, YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBbl II0 YCIOBUIO 33aJayd, HCCIEI0BaTh
MIOCTPOEHHBIE MOJIENIM C UCIOJb30BaHUEM amrmapaTta ajareOpbl, HHTEPIPETUPOBATH MOJYyUYEHHBIN
pe3ynbTar; CTPOUTh MaTeMaTHMYeCKWe MOJEIU C IOMOUIbI0 TI'€OMETPUUYECKUX IOHSTUH U
BEJIMYMH, pElIaTh CBS3aHHbIE C HMMM TPAKTUYECKHE 3aJaud; COCTABJIATH BEPOSITHOCTHYIO
MOJI€Ib M MHTEPIIPETUPOBATH MTOJIYYE€HHBIN Pe3yNbTaT; peIlaTh MPUKIAIHbIE 3a1a4l CPEICTBAMU
MaTeMaTHYeCKOro aHajau3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKOTO M (DU3MUYECKOTrO
XapakTepa;

I133) ymeHue BbIOMpaTh MOIXOMSIIMN METOX Uil pelleHUs 3a7ayd; IOHUMaHHe
3HAUMMOCTH MaT€MaTUKU B WU3YYEHMM NPUPOJIHBIX M OOIECTBEHHBIX IMPOLECCOB U SBJICHUM;
YMEHHME pacllO3HaBaTh IPOSIBIEHWE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE, YMEHHE INPUBOJAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUMCKON U MUPOBOM MATEMaTHYECKOW HAYKH.

Oco6oe 3HaYeHNe M CHMIIIMHA MMeeT npu dopvupoBanuu u pazsutun OK:

OK 01. Beibupath crnocoObl pemeHus 3anad MNpo(ecCHOHANBHON NeATeNTbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IOMCKA, aHAIW3a W WHTEPIPETALNU
uHpopMaluu ¥ UH(DOPMALMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHS 3a/1ad MpodeccuoHaNIbHON
JeSITEIbHOCTH;

OK 04. Db dexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/IE;
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JIMYHOCTHBIE PEe3VJIbTATHL peaju3aluy NPOrpaMMbl BOCIIUTAHHS:
JIP 3. [IposiBasitomIniA aKTUBHYIO TPAXKAAHCKYIO MO3UIMIO HA OCHOBE YBAXKEHUS 3aKOHA U

MPABOIOPSIKA, MPaB W CBOOOJ COTpaXKIaH, YBAKECHHS K HCTOPHYECKOMY U KYJIbTYPHOMY
Haciaenuo Poccun. OCO3HAHHO W JI€ATENIBHO BBIPAXKAIOLIUK HENPUATUE IUCKPUMUHALUUU B
oOmiecTBe IO COIHUAIbHBIM, HAlMOHAJIBHBIM, PEJIUTHO3HBIM IpPU3HAKAM; SKCTPEMH3MAa,
Teppopu3Ma, KOPPYILHMH, aHTUTOCYJapCTBEHHON nesarenbHocTH. (OOnanaroimuil  OnbITOM
IPaXXIAHCKOW COLIMAIBHO 3HAUYMMOM JEATENbHOCTH (B CTYIEHYECKOM CaMOYIIPaBJICHUU,
TO0OpPOBOJIbYUECTBE, HKOJOTMUECKUX, MPUPOJIOOXPAHHBIX, BOEHHO-MATPUOTUYECKUX U  JIp.
O0OBeIMHECHUSAX, AaKIUsAX, mporpammax). llpuHuMaromuii ponab u30Uparenss W y4aCTHHKA
0O0I11IeCTBEHHBIX OTHOIIECHUH, CBA3aHHBIX C B3aUMOJICHCTBHEM C HAPOIHBIMU U30paHHUKAMHU

JIP 4. ITposBasiomuil U 1EMOHCTPUPYIOLINI yBaXKEHHE K TPYAY Y€IOBEKA, OCO3HAIOIIUN
[IEHHOCTh COOCTBEHHOTO TpyJda H Tpyda JPYyrux JroAeH. OKOHOMHUYECKH aKTHBHBIH,
OPUEHTUPOBAHHBIN HA OCO3HAHHBINA BHIOOP cdepbl MPodecCHOHATBHON AEATEILHOCTH C YYETOM
JUYHBIX JKU3HEHHBIX IUJIAHOB, TOTPEOHOCTEH CBOEW CEMbH, POCCHIMCKOro OOIIecTBa.
Bripaxkaronuii 0CO3HaHHYI0 TOTOBHOCTH K MOJIYYEHHIO MPOQPECCHOHATBHOIO OO0pa30BaHUS, K
HENPEPHIBHOMY 00pa30BaHUIO B TEUCHHE KU3HU J|eMOHCTPUPYIOLINI TO3UTUBHOE OTHOILICHUE

K peryJMpoBaHUIO TPYIOBBIX OTHOIICHUH. OpUEHTUPOBAHHBIA HAa caMOOOpa3OBaHHE U
po(eCCHOHANIBHYIO TIEPENOATOTOBKY B YCJIOBMSIX CMEHBI TEXHOJIOTMYECKOTO YKJaja |
COIYTCTBYIOILIMX COLUANbHBIX nepemeH. Crpemsmuiicss K (GOpMUPOBAHHIO B CETEBOM cpere
JUYHOCTHO U MIPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIICA)»

JIP 6. OpueHTupoBaHHbli  Ha  OpodecCHOHANbHBIE  JOCTHXKEHHS,  JAEATEIbHO
BBIpAXAIOIINI MTO3HABATENFHBIE MHTEPECHI C YUETOM CBOMX CIIOCOOHOCTEH, 00pa3oBaTeNbHOTO U
npohecCHOHaNBFHOT0 MapIIPyTa, BEHIOPAaHHON KBaTU(UKALIUH.

JIP9. Co3Haromuii IIEHHOCTh >KM3HHU, 37I0pOBbs M Oe3omacHoctu. CoOmomaronui u
MpOTaraHupyOIMMUA 3I0pOBBI 00pa3 KU3HH (3J0pOBOE MHUTAaHUE, COONIOJCHUE TUTHEHBI,
peXuM 3aHATUM W OTAbIXa, (PU3MYecKas aKTHUBHOCTH), JEMOHCTPUPYIOIIMI CTPEMIICHHE K
¢buznyeckoMy coBepieHCTBOBaHMIO. [IposBistonnii co3HaTenbHOE U 00OCHOBAaHHOE HETIPUSTHE
BpEIHBIX MTPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, YIoTpeOieHrne ajaKoros, HApPKOTHKOB,
TICUXOAKTUBHBIX BEIIECTB, a3apTHBIX HWIpP, JTHOOBIX (OPM 3aBUCUMOCTEH), IECTPYKTHBHOTO
MOBE/ICHU B O0OIIECTBE, B TOM UKCIIE B IU(POBOH cpefe.

1.4. PekomeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHE NPOIrPaMMbl JMCIUAIIIHHBI:

00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku odydaromierocs — 252 yaca,
CaMOCTOSITeITLHOM paboThl 0Oy4varomierocs — 10 gacos.

2 CTPYKTYPA U IPUMEPHOE COJAEPXKAHUE YYEFHOU JUCITATIIAHBI

2.1. O0beM IUCHUIIMHBI H BBl y4eOHOH padoThI

Bup yueOHoit padoTbl Oo0bem yacoB
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O0s3aTebHASI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero)

252

B TOM YMCJIC:

meopemuueckoe ooyuenue 182

npakmuiecKue 3aHamust 70
B  ¢opme  mpakTHueckol ~— MOATOTOBKH  (IpodeCCHOHATBHO 100
OPUEHTUPOBAHHOE COJIEPKAHNUE)

meopemuueckoe ooyuenue 62

npakmuyecKue 3aHsmus 38

CamocTosTenpHas padora (Bcero) 10

HuBHTyaIbHBINA TPOEKT (1a/HeT)™ *

He npedycmMompeHo

[ Ipomesicymounas ammecmayusi  hopme: IK3aMeH
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2.2. TemaTnyeckuii IUVIaH U co/iep:KaHNe y4eOHOH TUCHUILINHBI «MaTeMaTHKa»:

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PodecCuOHAIBHO-

HanmenoBanue pa3nesioB . Oo0Lem YpoBenn
" Tent OPHEHTHPOBAHHOE), JIA0OPATOPHbIE H NPAKTHYECKHE 3AaHATHS, NIPUKJIATHON MOAYJIb 4ACOB OCBOCHIS
(npu HATMYKMH)
1 2 3 4
OcHoBHOE cojiep>KaHue
1 Paznes. IloBTOpeHne Kypca MaTeMATHKH OCHOBHOI HIKOJIbI 16
Tema 1.1 Conep:xanue yueOHOro MaTepuaJa:
Henb u 3anaun Ilpogpeccuonanvno-opuenmuposannoe codeprcanue (codeprcanue nPUKIAOHO20
MaTE€MaTUKU IIPU Mooyns)
OCBOGHHUHU crenranbHoCcTH | 1 ba3oBble 3HaHMA W yMEHHUA 1O MareMaTHKe B NPOoPEecCHOHAIbHOW H B 2 1
MOBCEIHEBHOM /1€ATEIHHOCTH.
Tema 1.2 Copepxxanue y4eOHOro MaTepuaJa:
Yucna v BBIYKCICHHUS. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZO0
BeIpaxxenus u Mooynn)
npeoOpazoBaHus 2 | [deiicTBus HaJ MOJIOXKUTEIHHBIMU U OTPHUIIATEILHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U 2 1
JNECATHUUHBIMH Apo0simu. JleWcTBUA coO cTemeHsMu, (QOopMysbl COKPAIIEHHOTO
YMHOXeHHUS. JIeHcTBUS co cTeneHsIMH, POPMYIbl COKPAIIEHHOTO YMHOXKEHHUSI.
Tema 1.3. Copepxanue yuyeOHOro MmarepmuaJa:
I'eomerpus Ha iockoctu | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
Mo0yns)
3 Bunpr mmockux ¢uryp m ux miomanb. [IpakTHKO-OpHEHTHpPOBAHHBIE 3aJaud B 2 1
Kypce T€OMEeTpUH Ha TUNIOCKOCTH
IIpakTuyeckoe 3ansaTue Ne 1. [IpakTuK0O-OpUEHTUPOBAHHBIE 33J]a4H B Kypce r€OMETPUHI 2 2

Ha IIJTOCKOCTH

Tema 1.4
[IporieHTHBIE BHIYUCICHUS

Conep:xaHue yueOHOTr0 MaTepuasa:

Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue nNPUKIAOHO20

MO0ys)
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IIpakTnyeckoe 3anaTHe Ne 2 IIpocThie MPOLEHTHI, pa3Hble CIOCOObI UX BBIYMCIICHHUS.
C10kHBIE NIPOLIEHTHI.

Tema 1.5 Coaepxxanue yueOHOro MaTepuaJa:
Ypasuenus u HepaBeHCTBA | IIpogheccuonanvno-opuenmupogannoe cooepircanue (codeprcanue nPuUKIAOHO20
MO0ys)
IIpakTuyeckoe 3ansaTue Ne 3. JIuneiinsie, KBaJpaTHbIe, APOOHO-IIMHEHHBIC YpaBHEHUS U 2
HEPaBEHCTBRA.
Tema 1.6 Coaep:xanue yueOHOTro MaTepHaJia:
Cucrembl ypaBHEHUHN U 4 Crioco0bl penieHus CUCTEM JIMHEHHBIX ypaBHeHUH. [loHsaTus: matpuna 2x2 u 3x3,
HEPABEHCTB onpeaenutenb Matpunibl. Meton Kpamepa. Cucrtembl HETMHEHHBIX YpaBHEHUU.
CucreMbl HEpaBEHCTB. 2
Tema 1.7 Coaep:xxanue yueOHOro MaTepuaJia:
BxonHoii KOHTPOJIb IIpakTuyeckoe 3ansaTe Ne 4. Boluncienus u npeoOpa3oBaHus. YpaBHEHUS U
HepaBeHcTBa. ['eomerpus Ha mmockocTu. KonTposasHas padora 2
Pa3nea 2 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 12
Tema 2.1 Copepxanue y4eOHOro MaTepuaJa:
OcHoBHbIE IOHATHSA Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprycanue nPUKIAOHO20
CTEPEOMETPUH. Mooyns)
Pacnionoxxenue npsimbix 1 | 5 [TIpenmer ctepeomerpun. OCHOBHBIE TOHATHS (TOYKa, TMpsMas, IJIOCKOCTb, 2

IIJIOCKOCTEN npoctpancTtBo).  OCHOBHBIE  akCHMOMBI  cTepeomerpuu.  Ilepecekaromuecs,
napajuieJbHble M CKpeluBaroniyecss  npsimele.  [Ipu3Hak W CBOMCTBO
CKpeIIMBaIOIUXCS NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.

Tema 2.2 Conep:xanue yueOHOro MaTepHaJia:

[TapannenbHOCTb NPSAMBIX,
IIPSIMOM U INIOCKOCTH,
IIJIOCKOCTEN

Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprcanue nPUKIAOHO20
Mooyns)
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6 | [MapamnensHble mpsmas u 1IockocTh. Ompenenenne. [lpusnak. CpoiictBa (c
nokazarenbeTBoM). [lapamnensuble mnockoctu. Onpenenenue. [Ipuznak. ColicTBa
(¢ nmokazarenbcTBOM). Terpasnp u ero osnemeHthl. [lapamnenenumen u ero
asieMeHThl. CBOICTBA IPOTUBOMOJIOXKHBIX IPaHEN U IHMaroHajiel napaienenumnea.
[Toctpoenue ceuenuii. Pemenue 3amay.

Tema 2.3
[IepneHUKYIAPHOCTH
IIPSAMBIX, IPSIMOHN U
IIOCKOCTH, TNIOCKOCTEH

Conep:xanue y4eOHOro MaTepuasa:
Ilpogpeccuonanvno-opuenmuposannoe codeprcanue (codeprcanue nPUKIAOHO20
Mo0yns)

7 Ilepnennukymnspusle npsimble. llapannensHbple IpsMble, NEPHNEHAUKYISIPHBIE K
miaockoctd.  IIpu3Hak — NEepHEHIUKYIAPHOCTH  HPSAMOM M IUIOCKOCTH.
HoxasarensctBo. Ilepnenaukynsap u HakioHHasA. llepneHauMKyIIApHBIE LIOCKOCTH.
[Tpu3sHak neprneHuKyIIPHOCTU IUIOCKOCTEN. Jl0Ka3aTenbCTBO.

PaccrosiHus B IpOCTpaHCTBE

Tema 2.4 Copepxxanue y4eOHOro MaTepuaJa:
Teopema o Tpex 8 TeopeMa 0 Tpex MEpHEHAUKYJsApax. YTOJd MEXAY HPsIMOM U IMIOCKOCThIO. YTOJI
TICpHCHINKYIApax MEXy TIIOCKOCTSIMH
Tema 2.5 Coaep:xxanue yueOHOro MaTepuaJia:
[TapannensHele, Ilpogheccuonanvno-opuenmupoeannoe cooepricanue (cooeprcanue nPUKIAOHOZO0
MEePICHINKYJISIPHBIE, Mo0yns)

CKpCHIMBAOIHUECA ITPAMBIC

IIpakTuyeckoe 3ansitue Ne 5. Akcuomsl crepeoMeTpuu. [leprieHIuKyIsIpHOCTD MPSAMOi
U IUIOCKOCTH, MAapajyIeIbHOCTh JBYX MPSIMBIX, MNEPHEHAUKYISPHBIX IJIOCKOCTH,
NEePHEHANKYISIPHOCTD MIIOCKOCTEH

Tema 2.6
Pemenue 3amau. [Ipsmeie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Conep:xaHue y4eOHOro MaTepuaJia:

IIpakTnueckass padora Ne6. PacrnonoxkeHrue NpsIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
[leprieHAMKYASPHOCTh M MAPAIJIETBHOCTh NPSAMBIX U TUIOCKOCTEN. CKpeluBaronmecs
npsmeie. KontponbHas pabota
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Pa3nea 3. KoopanHaTsl U BeKTOPBI 10
Tema 3.1 Copaepxxanue yueOHOro MaTepuaJa:
JexapToBbl KOOpauHaTel B | IIpogheccuonanvno-opuenmuposannoe cooepicanue (cooepicanue NPUKIAOHO20
npocrpaHcTse. Paccrosiuue | modynn)
MEXy IByMsl TOUKaMu. | 9 JlexapToBbl KOOpAMHATHI B INpocTpaHcTBe. [Ipocreiimne 3amauym B KOOpAMHATAX. 2
Koopaunats! cepequubl PaccrosHue Mexay AByMs  TOYKaMH, KOOPAMHATBI  CEpEAUHBI  OTpE3Ka
oTpe3Ka .KomOunupoBanHoe 3aHsTue
Tema 3.2 Conep:xxanue yueOHOro MaTepuaJia:
BekTopsl B IPOCTPaHCTBE. BexTopsl B ipocTpancTBe. CliojkeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOYKEHUE 2
VYron mexay Bekropamu. | 10 | BekTopa Ha uncio. Komrmanapusie BekTopsl. CKaIsipHOE IPOU3BEICHUE BEKTOPOB.
CkansipHO€ IPOU3BEIEHUE PaznoxxeHnue BekTopa 1o TpeM HEKOMILIAHAPHBIM BEKTOpPaM.
BEKTOPOB 11 | KoopauHaThl BEKTOpa, CKAJISPHOE MPOU3BEACHHUE BEKTOPOB B KOOpPJMHATAX, YIOJ 2
MEXly BEKTOPaMH, YIOJl MEKIY IIPSIMON U TUIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMHU.
YpaBHEHME MIIOCKOCTH.
Tema 3.3 Copepxxanue y4eOHOro MaTepuaJa:
ITpakTuko- Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
OPHUEHTHPOBAHHBIE 3aJ1a4U | MOOY/151)
Ha KOOPJAMHATHOU IIpakTuyeckoe 3ausaTue Ne7. KoopauHaTHas IIOCKOCTh. Beruncinenne paccTossHUN U 2
IJIOCKOCTH IJIOMIAAEH Ha MIIOCKOCTH. KONMMYECTBEHHBIE paCUEThI.
Tema 3.4 Copepxxanue yueOHOro MaTepuaJa:
Pemenne 3anau. IIpakTuyeckoe 3ansTtue Ne 8./[ekapTOBBI KOOpPAMHATBHI B IPOCTpPaHCTBE. BEKTOpHI B 2
Koopaunatel v BEeKTOpEl | pocTpaHcTBe. CIOXKEHHE W BBIYMTAHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO.
Kommutanaphusie BekTopbl. CkaliipHOE IPOU3BEIEHIE BEKTOPOB. PaznokeHue BekTopa mno
TpEM HEKOMIUIAaHapHBIM BekTopam. IIpocteiimume 3amaum B koopauHaTax. KoopamHaTel
BEKTOPA, PACCTOSTHUE MEX]y TOYKaMH, KOOPAMHATBl CEPENMHBI OTPE3Ka, CKAJISIPHOE
IIPOU3BENIEHNE BEKTOPOB B KOOPJIMHATAX, Yol MEX1y BEKTOPAMH, YroJl MEX1y NPIMON U
IUIOCKOCTBIO, YTOJI MeXY ITutockocTsiMu. KonTponbHast paborta
Paznen 4. OcHoBbl TpUroHoMerpuu. Tpuronomerpuyeckue GyHKIuu 26
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Tema 4.1
Tpuronomerpuueckue
(GyHKINU TPOU3BOIBHOTO
yria, yucia. Paqnannas u
rpagycHas Mepa yria

Conep:xxanue yueOHOTro MaTepHaJia:

12

Paguannas mepa yria. IIoBopoT Touku BOKpYr Haudana KoopauHat. OnpezneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAHI'€HCA. 3HAKU CHHYCA, KOCUHYCA, TAHI'€HCA U
KOTaHI€HCa M0 YeTBEPTSIM. 3aBUCUMOCTh MEXy CUHYCOM, KOCHHYCOM, TAHT€HCOM
¥ KOTaHT€HCOM OJIHOTO M TOTO K€ yria.

Tema 4.2
OcHoBHbIE
TPUTOHOMETPUUECKHE
TOX/IECTBA.
@opMyIIbl IPUBEACHUS

Conep:kanue y4eOHOT0 MaTepuaJia:

13

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O
u - o. Dopmynsl npUBEIEHUS.

Tema 4.3
CuHyc, KOCUHYC, TAHT'€HC
CYMMBI U pa3HOCTH JIBYX
yTJIOB
CuHyC 1 KOCUHYC
NBOMHOTO yria. ®opmyiibl
MIOJIOBUHHOTO yTja

Coaep:xxanue yueOHOro MaTepuaJia:

14 | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiiHoro yrina. @®opmynel nonoBuHHOro yria. IIpeoOpa3zoBaHus CyMMBbI
TPUTOHOMETPUUECKUX (QYHKIMM B IPOU3BEACHNUE U IPOU3BEIICHUS B CYMMY.

15 | BelpakeHHe TPUTOHOMETPUYECKUX (YHKIMH Yepe3 TAaHIeHC IOJIOBUHHOIO

aprymenTa. [IpeoGpa3oBaHus NpoCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUH.

Tema 4.4
DyHKINYU, UX CBOMCTBA.
Croco0bI 3a1anust

Conep:xaHue yueOHOT0 MaTepuasa:

16

OO6nacTh onpeneneHUs U MHOKECTBO 3HaYeHMH (QyHKIMHA. YETHOCTH, HEUYETHOCTS,
nepuoandHoCTh GyHKINA. CiocoObI 3a1anus PyHKITUH.

byHKIHMA
Tema 4.5 CopepixxaHue y4eOHOIro MaTepuaJa:
Tpuronomerpuyeckue 17 | O6nacTb ompenesieHus U MHOXECTBO 3HAYEHUN TPUTOHOMETPUYECKHX (DYHKIIMHA.

¢GyHKLMH, X CBOICTBA U
rpaduxu

YéTHOCTh, HEYETHOCTD, MEPUOTUYHOCTD TPUTOHOMETpUYeckuX (yHkuui. CBoiicTBa
u rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

Tema 4.6

Conep:xkaHue yueOHOTro MaTepuasa:
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[IpeobOpaszoBanue

IIpakTnyeckoe 3anaTue Ne9. Cxatue U pacTssKeHHE TPAPHUKOB TPUTOHOMETPUUYECKHX

rpaduKoB byHKUIN.
TPUTOHOMETPUUECKUX [TpeoOpa3zoBanue rpad)uKOB TPUTOHOMETPHUSCKUX (PYHKITHIA
byHKIII
Tema 4.7 Conep:kanue y4eOHOT0 MaTepuaJia:
Onucanue Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHO20
IIPOU3BOJACTBEHHBIX Mooyns)

IIPOLIECCOB C OMOILBIO
rpadukoB pyHKUIUH

18 | Ucnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKHX (YHKUMH B TPOQecCHOHATHHBIX
3a7agax

IIpakTnyeckoe 3anarue Ne 10. Vcnonb3oBaHue CBOMCTB TPUTOHOMETPHUUECKHUX
GyHKLUH B TpodecCHOHaIBHBIX 3a/1a4ax

Tema 4.8 Coaep:xxanue yueOHOro MaTepuaJia:

ObpatHbie 19 | ObpatHbie TpuronomeTpuyeckue GpyHkiuu. x cBoiicTBa u rpapuku
TPUTOHOMETPUICCKHE

byHKIUM

Tema 4.9 Coaep:xanue yueOHOro MaTepuaJia:
Tpuronomerpuueckue

YpaBHCHHA U HCPABCHCTBA

20 | YpaBHeHHE cOos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
Penienue TPUTOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THIIOB: IPOCTCHIINE
TPUTOHOMETPHUYECKUE YpaBHEHUS, CBOJSIIMECS K KBaJIpaTHBIM, peIIaeMbIe
pa3ioKEHUEM Ha MHOXKHTEIH, OJHOpOoJHBIC. [IpocTeiile TPUroHOMETPUIECKHE

HEPABEHCTBA
Tema 4.10 Conep:xxanue yueOHOro MaTepuaJia:
Cucremsl 21 | CucteMbl IPOCTEUIINX TPUTOHOMETPHUECKUX YpaBHEHUN
TPUTOHOMETPUUECKHUX
ypaBHEHUH
Tema 4.11 Copepxxanue yueOHOro MaTepuaJa:
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Pemenue 3a1au. 0CHOBBI

IIpakTnyeckoe 3ansitue Ne 11IIpeoOpa3zoBaHue TPUTOHOMETPHUUECKUX BBIPAKCHHM.

TPUTOHOMETPHH. Pemienne TpUTOHOMETPUYECKUX ypPaBHEHHWH W HEPAaBEHCTB B TOM 4YHCJIE C 2

Tpuronomerpuueckue UCTIOJIb30BAHUEM CBOMCTB ()yHKIIMH.

byHKIIUN
Pasznea 5. KommiiekcHbie 4ucJia 4
Tema 5.1 Conep:kanue y4eOHOIr0o MaTepuaJa:
KomniekcHsle uncna 22 | Ilonstue xomruiekcHOro yucia. ComnpspKeHHbIE KOMIUIEKCHBIE YMCIA, MOAYJb H
apryMeHT KOMIUIeKCHOro uucina. @opma 3amucu  KOMIUIEKCHOTO — 4ucia 2
(reomeTpuyveckas, TPUTOHOMETpHUECKas, anreOpandeckas). ApupMeTHUECKUE
JeMCTBUS C KOMIUIEKCHBIMU YHCIIAMHU.
Tema 5.2 Conep:xxanue yueOHOTro MaTepHaJia:
[Tpumenenue IIpakTnueckoe 3ansitue Ne 12. BrimonHeHue pacyeToB C HMOMOIIBIO KOMIUIEKCHBIX
KOMILIEKCHBIX YHCE yucen. [Ipumepsl HCHOIB30BaHNS KOMILIEKCHBIX YHCEN 2
Paznen 6. [IpousBoanas pyHkiumn, ee npuMeHeHune 22
Tema 6.1 Copepxxanue y4eOHOro MaTepuaJa:

[Tonstue npousBonHoi. | 23 Omnpenenenne YUCIOBOM MOCIEN0BATEILHOCTH U CIIOCOOBI ee 3aaanus. CBolicTBa
®opMyITeI U TIpaBUIIa YHCIIOBBIX IOcCienoBaTenpHocTeld. OnpeneneHue npeena nociae10BaTeIbHOCTH. 2
muddepeHnpoBaHus Brruucnenne mpenenoB  mocnenoBarenbHocTed.  [lpemen  dynkmumm  Ha

O6eckoneunoctu. Ilpemen ¢ynkuuu B Touke. IlpupaimieHue aprymesra.
[Tpupamenue ¢yHkuuu. 3anauyd, NOPUBOJAIIME K TOHSATHIO TPOU3BOIHOM.
Onpenenenue NpoU3BOIHON. ANTOPUTM OTBHICKAHUSI TPOU3BOTHOM.
Tema 6.2 Conep:xxanue yueOHOIro MaTepuaJia:
[IpousBonHbIE CyMMBI, 24 ®opmynsl quddepennmponanus. [Ipasuna nuddepeHupoBaHus 2

Pa3HOCTHU MIPOU3BEIECHUS,
YacTHOTO

Tema 6.3

Conep:kanue y4eOHOT0 MaTepuaJia:
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[IpousBoaHbIe
TPUTOHOMETPUUECKHUX
¢ynkuuii. [IponsBoanas
CJIOKHOM (PyHKITHH

25

Onpenenenue cioxHoi GpyHkunu. [pon3BogHast TPUTOHOMETPUUECKUX (PYHKITHIA.
[Tpon3BoHas CIOKHON (PYHKIIUU

Tema 6.4
IToustue o

HEMPEPBIBHOCTH (PYHKIIHH.

Merto nHTEpBAIOB

Conep:kanue y4eOHOT0 MaTepuaJia:

26

[Tonsitue nempepsiBHOW ¢(yHKIMH. CBoiicTBa HempepbiBHONH ¢(yHKIMH. CBA3b
MEXIy HENpephlBHOCTbIO U AupdepeHuupyeMocTbi0 (QYHKIMM B TOUKE.
ANTOpPUTM pELIEHUS HEPABEHCTB METOJOM HHTEPBAJIOB

Tema 6.5
['eomeTprueckuii 1
(du3nUecKuii CMBICT

Coaep:xxanue yueOHOro MaTepuaJia:

27

['eomeTpryeckuil CMbBICI TPOU3BOJHONW (YHKIUU — YIJIOBOW KOI(PPUIMEHT

IIPOU3BOJHOU KacaTeJIbHON K rpaduKy (yHKIUU B TOUYKE. YPaBHEHHE KacaTelIbHOH K TpauKy
(GyHKIIMU. AJITOPUTM COCTaBJICHHS YpaBHEHMsI KacaTeabHOU K rpaduKy (QyHKIUU
y=f(x)

Tema 6.6 Copepxanue y4eOHOro MaTepuaJa:

DU3NYECKUI CMBICT
IIPOU3BOJHOM B
PO eCCHOHATBHBIX
3a/1ayax

IIpakTuyeckoe 3anaTue Ne 13. dusnueckuil (MEXaHUYECKHUIT) CMBICT MPOU3BOJAHON —

MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

Tema 6.7

MOHOTOHHOCTH (PYHKITUH.

Touku sxcTpemyma

Conep:xaHue yueOHOTr0 MaTepuasa:

28

Bospacranne u yObiBaHHe (YHKIIMH, COOTBETCTBHE BO3pAcTaHUS M YOBIBAHMS
¢yHKIMU 3HaKy Npou3BONHOW. IIoOHSATHE NPOM3BOIHOW BBICHIETO MOPSIKA,
COOTBETCTBUE 3HAKa BTOPOIl MPOM3BOAHOMN BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIUHU
Ha OTpe3Ke. 3a/ladyl Ha MAKCUMYM U MUHUMYM. [ToHSATHE acHMNITOTHI, CIOCOOBI UX
onpezeneHusi. AJITOpUTM HCCIeA0BaHUS (DYHKUIHMU W TOCTPOEHHUs ee Trpaduka c
MTOMOIIIBbIO TPOU3BOAHON. JIpoOHO-TMHEHHAs QyHKITUS
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Tema 6.8 Copaepxxanue yueOHOTro MaTepuaJa:
UccnenoBanue QpyHkmii u
29 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TTOCTPOEHHE TPaHKOB.
NOCTPOCHHE TPaPHUKOB 5
Tema 6.9 Copaepxxanue yueOHOTro MaTepuaJa:
Haubonpuiee u 30 Haxoxaenne HanOONBIIET0 M HAWUMEHBIIETO 3HAYCHHWN (DYHKIHN, MOCTPOCHUE
HauMEHbIIIEe 3HAYCHUS rpaduKoB MHOTOYJIEHOB C UCIIOJIb30BAHKUEM amliapaTa MaTeMaTUYECKOro aHalu3a 2
byHKIIUN
Tema 6.10 Coaep:xxanue yueOHOro MaTepuaJia:
Haxoxnenue Ilpogpeccuonanvno-opuenmuposannoe cooepirxcanue (cooeprcanue NPUKIAOHO20
ONTUMAJIBHOTO pe3yjbTaTa | MoOy/s)
¢ noMo1ubo npoussonHo | [pakruyeckoe 3ausaTue Ne 14. Hanmensiee n HaubosbIee 3Ha4eHUE GyHKINN 2
B [IPAKTUYECKHX 3aJja4ax
Tema 6.11 Copepxanue y4eOHOro MaTepuaJa:
Pewmenue 3anau. IIpakTuyeckoe 3ansaTue Ne 15. Dopmynsl u mnpaBuna auddepeHIupOBaHuUS.
[Tpoussoanas pynkuuu, ee | UcciaenoBanne (GyHKIUI € MOMOIIBIO MPOM3BOAHOW. Hambonbinee ¥ HanMeHbIIEE 2
MIPUMEHEHUE 3HaueHus GyHkuuu. Konmponwvnasa paboma.
Paszpnen 7. MHOTOrpaHHMKHM M TeJla BpallleHUs 34
Tema 7.1 Copepxanue y4eOHOro MaTepuaJa:
Bepuunsl, pebpa, rpauun | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprycanue NHPUKIAOHOZ0
MHOT'OTpaHHUKA M00yns)
31 [Tonsitue MHOTOTpaHHMKa. ETO 37eMeHTHI: BepmiuHbl, pedpa, rpanu. [[uaronans. 2
Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH
Tema 7.2 Copepxxanue yueOHOro MaTepuaJa:
IIpusma, ee 32 [Tousitue npusmsl. Ee ocHOBaHus u 60KOBBIE TpaHU. Bricota nmpusmel. Ilpsmas u 2

COCTaBJISIOLIUE, CEUEHHUE.
[Ipsimast v npaBuIBHAS

HakJIOHHas npusMma. [IpaBunbHas npusma. Ee ceuenue
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IIPU3MBI

Tema 7.3
[Tapannenenunen, KyoO.
Ceuenue Kkyo0a,
napauiesienumne1a

Conep:kanue y4eOHOT0 MaTepuaJia:

33 [Tapannenenunen, cBOWCTBa MPSMOYTOJbHOrO Mapaenenunena, kyd. Cedenue
Ky0a, mapasuienenumnena

Tema 7.4
[Inpamuna, ee

COCTaBJAOIINEC, CCUCHUC.

[IpaBuibHas nupamuia.
YcedeHnHas mupaMua

Conep:kanue yue0HOro MaTepuasa:
Ilpogpeccuonanvno-opuenmupogannoe cooeprycanue (cooepicanue RPUKIAOHO20
Mooyns)

34 [Mupamuna u ee osnemeHThl. CeueHue nupamuabl. [IpaBuibHas nHUpamMuaa.
VYceueHHas nupamua

Tema 7.5
boxoBas u monHas
MMOBEPXHOCTb MPU3MBI,

Conep:xaHue yueOHOT0 MaTepuasa:

35 [Tnomaas 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI

MUPAMU/IBI
Tema 7.6 Coaep:xanue yueOHOro MaTepuaJia:
CummeTtpus B KyOe, 36 CummeTpusi OTHOCUTEITBHO TOYKH, MPsSMOM, Tuiockoctu. CuMmerpus B KyOe,
napajuiesienunese, napajuiesienunesie, npusMe, nupamuie
npusMe, Nupamue
Tema 7.7 Copepxxanue yueOHOro MaTepuaJa:
IIpumepsl cumMmerpuii B | IIpogpeccuonanvho-opuenmupogannoe cooepicanue (cooepicanue RPUKIAOHO20
npodeccun Mooyns)
IIpakTuyeckoe 3anaTue Ne 16. CummMmeTpus B IpupoJie, apXUTEKType, TEXHUKE, B OBITY
Tema 7.8 Copepxxanue yueOHOro MaTepuaJa:
[IpaBunbsHbIC IIpakTnyeckoe 3ansitue Ne 17. [loHsTue mnpaBwiIbHOrO MHOrorpaHHuka. CBoiicTBa

MHOTI'OI'paHHUKH, UX

IMPaBUJIbHBIX MHOT'OI'PaHHUKOB
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CBOMCTBA

Tema 7.9
Hunuaap, ero
cocrasistromue. Ceuenne

Conep:kanue y4eOHOT0 MaTepuaJia:
Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue nPUKIAOHO20
MO0ys)

HUJIUHAPA 37 | Hunuaap u ero snemeHThl. CeueHue MWIMHIPA (TapauieIbHOE OCHOBAHUIO U OCH).
Pazeeprka nmimHIpa

Tema 7.10 Coaep:xxanue yueOHOro MaTepuaJia:

Konyc, ero Ilpogpeccuonanvno-opuenmuposannoe cooepirxcanue (cooeprcanue NPUKIAOHO20

COCTaBJIAIOIINC. Ceuenue

Mooyns)

KOHYycCa 38 | Konyc m ero oamementsl. CeueHue KOHyca (MapaJUieIbHOE OCHOBAaHUIO U
IIPOXOJAIIee Yepe3 BEPIINHY), KOHUYECKHe ceueHus. PazBepTka KoHyca.
Tema 7.11 Coaep:xxanue yueOHOTro MaTepHaJia:

YceyeHHBIH KOHYC.
CedeHue yceueHHOro
KOHyca

39 | Yceuennslii konyc. Ero o6pa3zyromas u Beicota. CedeHne yceueHHOro KOHyca

Tema 7.12
[ap u chepa, ux ceuenus

Conep:xkaHue y4eOHOTO MaTepHAaJa:

40 | lap u cdepa. B3ammuoe pacnonoxenue chepsl u 1uiockoctu. CedeHue miapa,
chepsl.

Tema 7.13
IToustue 06 00bEME TENA.
OrHolrenre 00LEMOB
MOIOOHBIX TEI

Conep:xaHue y4eOHOro MaTepuaJia:

41 | Ilonstne o0 oObeme Tenma. OObeM Kyba M NPSMOYTOJBHOIO Mapajulesenunesna.
O6wem npu3msbl U IUIHHAPA. OTHOLIEHHE 00BEMOB MOAOOHBIX Tell.

Tema 7.14
OO0BeMBI U IIOIIAIU
MOBEPXHOCTEHN Tell

Conep:xaHue y4eOHOro MaTepuaJia:

42 | O6vembl mupamMuIsl U KoHyca. O0bpeM mrapa. [lnomaayn moBepxHoOCTEH TE

Tema 7.15

Conep:kanue y4eOHOT0 MaTepuaJia:
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KomOunamun IpakTuyeckoe 3ansaTue Ne 18. KomOuHamu reoMeTpruuecKux Tell. 2
MHOTOTPAaHHHUKOB U TeJ
BpaLICHUS
Tema 7.16 Conep:kanue y4eOHOT0 MaTepuaJia:
I'eomerpuueckue IIpakTuyeckoe 3anatue Ne 19. Vcnonb3oBaHue KOMOMHAIMI MHOTOTPAHHUKOB U Tell 2
KOMOMHAIMY Ha IPAKTHKE | BpAICHUS B MPAKTHKO-OPHUEHTHPOBAHHBIX 3a/1a4ax
Tema 7.17 Conep:xxanue yueOHOTro MaTepHaJia:
Pemenue 3anau. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepryncanue NPUKIAOHO20
MHOrorpaHHuky U tena | Mooyis)
BpALICHUS IIpakTnueckoe 3ansaTHe Ne2(. O0beMbl U IJIOMIAM OBEPXHOCTH MHOTOTPAHHUKOB U 2
TeJ1 BpaeHus. KonrposbHas pabora.
Pa3nea 8. IlepBooOpa3nasi pyHKumMu, ee npuUMeHeHHe 16
Tema 8.1 Coneprxkanue yaeOHOro MaTepuana
[TepBooOpaznas ¢pynkiuu. | 43 3amava 0 BOCCTAHOBIIGHUM 3aKOHA JBUKEHUS 1O M3BECTHOW ckopocTu. [loHsThe
[IpaBuiia HaxOXAECHUS uHTerpupoBanus. O3HaKOMJIEHHE C MOHATHEM MHTEerpaja U mepBooOpa3sHON Jis
NepBOOOPA3HBIX ¢bynkunu y=f(x). Pemenue 3amau Ha cBA3b MEpPBOOOPA3HON U €€ MPOU3BOIHOM, 2
BBIUUCIIEHHE NepBOOOpa3HOM g maHHOW ¢yHkumu. Tabmuma dopmyn s
HaXO0X/JIeHHs IepBOOOpa3HbIX. M3ydueHue npaBuiia BBIYUCICHUS IEPBOOOPA3HOM
Tema 8.2 Copepxxanue y4eOHOro MaTepuaJa:
[Inomanp kpuBoaMHEWHON | 44 3agaun, NPUBOJALIME K TOHATHIO ONPENEICHHOTO0 MHTErpajia — O BBIUYMCICHUHU
Tpaneuuu. PopMmyiia IO KPHUBOJMHEWHOM Tpameuuu, O IepeMeleHu Todku. IlonsTue
Herotona — JleitOnuna ONpENENEHHOT0  HMHTErpaa. 'eomerpuueckuii u  u3MUeckuid  cMbICI 2
onpeneneHHoro uaTerpaita. opmyna Herotona— JleitOuuia
Tema 8.3 Copeprxanue y4eOHOTro MaTepuaJa:
Heonpenenennsliii u 45 [ToHsiTE HEOTTPEAETIEHHOTO UHTErpalia
OIIpeIeIEHHBIN MHTErpaJIbl 2
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Tema 8.4
TToustue 00

Conep:xxanue yueOHOTro MaTepHaJia:

46

['eomeTpuyeckuil CMBICI OIPEACIIEHHOTO UHTETpajia

OIPE/ICIICHHOM HHTErpaje 2
KaK IUI0IIa u
KPUBOJIMHEWHOW Tparneiuu
Tema 8.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue RnPUKIAOHO20
OnpeneneHHblil MHTErpan | Mooyis)
B JKU3HU 47 | I'eoMeTpu4ecKuid CMBICT oOmpeaeseHHoro wuHrerpana. @®opmyna Hpiotona - 2
JleitOnuna. Pemenue 3agay Ha M[PUMEHEHME MHTErpajga JJii BBIYMCIICHUS
(UBHUYECKUX BEIUYUH
48 | Pemenue 3a1au Ha MpUMEHEHHE UHTETpaia /Ui BHIYUCICHUS TUIOIIAaei 2
IIpakTnueckoe 3ausitue Ne 21.Pemenue 3amau Ha NpuUMEHEHHE HHTErpana AJis 2
BBIYUCIICHUS MIJI0MIA e
Tema 8.6 Copepxanue y4eOHOro MaTepuaJa:
Pemenne 3anau. IIpakTnyeckoe 3ansitue Ne 22. IlepBooOpasznas ¢yHkuuu. [IpaBuna HaxoxaeHUs
IlepBooOpa3Has pyHkuuu, | nmepBoodpasHbix. Ee mpumenenne. KontponbHas padboTta 2
ee MpUMEHEeHue
Pa3nen 9. Crenenn u kopuu. CreneHHas QyHKIust 16
Tema 9.1 Copepxxanue y4eOHOro MaTepuaJa:
Crenennas gpynkuus, ee | 49 | [TonsTHe KOpHS N-oif CTENEHH M3 AHCTBUTENbHOrO uncia. OyHKun y = VX ux 2
CBOHCTBa CBOICTBa U TpaduKH.
50 | CpoiicTBa KOpHS N-0if CTETIEHU 2
Tema 9.2 Copepxxanue yueOHOro MaTepuaJa:
IIpeoOpazoBanue 51 | IIpeoOpa3zoBaHue UPPALMOHATIBHBIX BEIPAXKEHUH 2
BBIPOKCHHUHU C KOPHSIMHU n- | 52 | [IpeoGpa3oBaHiie HPPALMOHATBHBIX BHIPAKCHHIA. 2
Ol cTeneHn
Tema 9.3 Conep:kanue y4eOHOT0 MaTepuaJia:
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CBolicTBa CTENEHHU C 53 | IlonsaTue creneHu C JIIOOBIM pallMOHAIBHBIM IOKa3aTeneM. CTerneHHble (QyHKIUH, 2
panroOHAIBHBIM UX CBOWCTBA U rpaduku
JIEACTBUTEIbHBIM
NOKa3aTessIMH
Tema 9.4 Conep:kanue y4eOHOT0 MaTepuaJia:
Pemenue 54 | PaBHOCMJIBHOCTh HppalMOHANBHBIX YPAaBHEHM U HEpaBeHCTB. MeETOIbl HX 2
UppalMOHAIbHBIX PeLLCHNUS.
YPaBHCHUH U HEPABEHCTB | 55 | PepeHue MPpalioHAIbHBIX YPABHCHMUIT I HEPABCHCTB. 2
Tema 9.5 Conep:xxanue yueOHOIro MaTepHaJia:
CrerneHu 1 KOpHHU. IIpakTuyeckoe 3ausaTue Ne23. Onpenenenue crerneHHor Qynkuuu. Vcnonb3oBaHue ee 2
CrenenHas GpyHKLIUA CBOWCTB IpH pelIeHUN YpaBHEHUH 1 HepaBeHCTB. KoHTposbHas pabora
Pa3nea 10. Iloka3zaTenbHas GyHKIUs 16
Tema 10.1 Coaep:xxanue yueOHOro MaTepuaJia:
[TokazarenpHas pyHKUIMs, | 56 CreneHb ¢ TPOU3BOJIBHBIM JIEUCTBUTEIBHBIM TMOKa3aTenem. OnpeneneHue 2
ee CBoiicTBa nokaszateiabHON (QyHKIMM, ee cBoWcTBa M rpaduK. 3HAKOMCTBO C NMPUMEHEHUEM
NoKa3aTeabHON QYHKIUH.
57 Pemenue noka3aTenpHbIX YpaBHEHUH (QyHKIIMOHATIBHO-TpaUYECKUM METOI0M 2
58 Pemenue nokasarenpbHbIX YpaBHEHUHN (PYHKIIMOHAIBHO-TPAQUIECKUM METO0M 2
Tema 10.2 Conep:xxanue yueOHOIro MaTepuaJia:
Pemenue nokazaTenbHbIX > =
. 59 Pemenne mnoka3aTenbHBIX YpaBHEHMH METOJOM YypaBHUBAHMS IIOKa3aTelneil. 2
YPABHCHHUH H HEPABeHCTs Pemenne mokaszarenbHBIX ypaBHEHHUH METOJOM BBEJICHHS HOBOW IEpPEeMEHHOM,
byHKIMOHATBHO-TpauuecKkuM MeToA0M. PellieHne nokas3arenbHbIX HEPaBeHCTB
IIpakTnueckoe 3ansaTHe Ne 24. PerieHue Moka3aTeNbHBIX YpaBHEHHUH pa3IMYHBIMU 2
MeToaMu. Pemenne mokas3arenbHbIX HEPaBEeHCTB
Tema 10.3 Conep:xxanue yueOHOIro MaTepuaJia:
Cucremsl nokaszarenpHelx | 60 Pewienne cucreM nokasaTenbHbIX YPaBHEHUN
ypaBHEHUN 2
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Tema 10.4
Pemrenue 3agau.

Conep:xxanue yueOHOTro MaTepHaJia:

IIpakTnyeckoe 3ansaTHe Ne 25. PemieHue noka3aTeNbHBIX YPAaBHEHMH METOAOM

[TokazatenbHas GYHKIMS | ypaBHHBAaHUS TIOKa3aTejded W METOJOM BBEJCHHS HOBOM IepeMeHHOH. Pemiexue 2
HoKa3aTeabHbIX HepaBeHCTB. KoHTponbHas pabora
Paznen 11. Jlorapudmbl. Jlorapupmudeckasi GyHKIus 24
Tema 11.1 Coaep:xxanue yueOHOro MaTepuaJia:
Jlorapudm yucna. 61 Jlorapudm yucna. 2
JecaTHYHbIN 1 62 JleCATUYHBINA U HATYypaTbHBIN JIOTapu (MBI, YHCIIO € 2
HaTYpaJbHBII JOrapupMBbl,
YHCIIO €
Tema 11.2 Conep:xxanue yueOHOTro MaTepHaJia:
CsoticTBa norapudmMos.
Onepanus 63 CoiicTBa norapudmos. 2
norapu()MUPOBAHUS 64 Omnepanus gorapupMUpPOBaAHUS. 2
Tema 11.3 Coaep:xanue yueOHOIro MaTepuaJia:
Jlorapupmuueckas
byHK1M, ee CBOMcTBa 65 Jlorapudmuueckast GyHKIUS U €€ CBONCTBA 2
Tema 11.4 Copeprxanue y4eOHOro MaTepuaJa:
Pemenne 66 [Tonarue norapudmuyeckoro ypaBHeHus. Ormnepanusi MoTeHIMpoBaHus. Tpu
JOTapHPMUIECKHX OCHOBHBIX METOJa pEIIeHUs JorapuGMHUYeCKUX ypaBHEHMIl: (yHKIMOHAIbHO-
YPaBHEHHH 1 HEPABEHCTB rpaduueckuii, METOJ] MOTEHIIMPOBAHUS, METO/] BBEIEHUSI HOBOM IIEPEMEHHOM. 2
67 Meroa NMOTEHIIMPOBAHMS, METOJ BBEJIECHHS HOBOM INMEPEMEHHON IIPU PEIICHUHN 2
Jorapu(MUUECKUX YpaBHEHUH.
68 Jlorapudmuueckne HepaBeHCTBA 2
Tema 11.5 Conep:xanue yueOHOIro MaTepHaJia:
CucreMsl 69 | AJropuTMm pelIeHUs! CUCTEMBbl YPaBHEHUI. 2
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JorapupMHUIECKUX 70 | PaBHOCHIBHOCTH JIOTApU(MUYECKUX YPAaBHECHUI U HEPABEHCTB 2
YpaBHEHUH
Tema 11.6 Copaepxxanue yueOHOTro MaTepuaJa:
Jlorapudmsl B ipupone u | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHOZ0
TEXHUKE MO0ys)
IIpakTuyeckoe 3ansaTue Ne 26. [Ipumenenue norapudma. Jlorapudmudeckas cnupaiib B 2
npupoje. Ee maremarndeckue CBOMCTBA
Tema 11.7 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue 3anau. IIpakTuyeckoe 3ansitue Ne 27. Jlorapudmuueckas pyHkuus. Pemienue mnpoctedinmx
Jlorapudmer. norapudmuueckux ypasHeHuil. Konmponvnasa padoma. 2
Jlorapudmuueckas
byHKIUSA
Paznen 12. MHuoxkecTBa. JjieMeHThbl Teopuu rpagos 12
Tema 12.1 Coaep:xxanue yueOHOTro MaTepuaJia:
MHoxecTBa Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPuUKIAOHO20
Mooyns)
71 | Ilonstue mHoxecTBa. [TogMHO)ecTBO. Oniepaliuu ¢ MHOKECTBAMU 2
Tema 12.2 Copepxxanue ydueOHOIro MaTepuaJa:
Omnepanyu ¢ MmHOKecTBaMu | Ilpogheccuonanvno-opuenmupogannoe cooeprycanue (codepircanue RPUKIAOHO20
Mooyns)
72 | Onepanuu ¢ MHOXXECTBAMH. 2
73 | Pemenne npukiIaHBIX 32129
IIpakTu4yeckoe 3ansaTue Ne 28 . Pemenue npukiaHbIX 3a0a4
Tema 12.3 IIpogheccuonanvro-opuenmuposarntoe cooepicanue (Cooepicanue NPUKiIaoHo20 Mooyis)
I'padbr IIpakTnueckas padora Ne 29 Iousarue rpada. Ces3Hblil Tpad, AepeBo, HUKI rpad Ha 2
IJIOCKOCTH.
Tema 12.4 Conep:kanue y4eOHOT0 MaTepuaJia:

Penrenue 3amau.

Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue nPUKIAOHO20
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Mmuoxectsa, ['padsr n ux

Mooyns)

IIPUMEHEHNE IIpakTnyeckoe 3anaTme Ne 30. Onepanuu ¢ MHOkecTBamMu. OmMcaHHE pealbHBIX 2
CUTYalUii C MOMOUIbIO MHOKECTB. [IpruMeHeHne rpadoB K pelieHnIo 3a1a4
Koumponvnasa paooma .
Pa3znen 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPUHU BEPOSITHOCTEH 28
Tema 13.1 Coaep:xxanue yueOHOro MaTepuaJia:
OCHOBHbIE IOHATHS Ilpogpeccuonanvno-opuenmuposannoe cooepirycanue (cooeprcanue NPUKIAOHO20
KOMOHMHATOPUKH Mooyns)
74 | IlepecTaHOBKH, pa3MEeILIEHUs, COUETAHHUS. 2
Tema 13.2 Coaep:xxanue yueOHOTro MaTepHaJia:
CobbiTHe, BeposTHOCTh | IIpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
coObiTus. CrioxkeHue u | mMoodyns)
YMHOXEHHE BEPOsATHOCTEN | 75 | CoBMECTHBIE M HECOBMECTHBIE COOBITHS. 2
TeopeMbl 0 BEPOATHOCTH CYMMBI COOBITHI. Y CIIOBHAsI BEPOSATHOCTh. 3aBUCHUMBIE U 2
76 | HE3aBHCHMEBIE COOBITHSI.
77 | Teopembl O BEpOSITHOCTH MIPOU3BEICHUS COOBITHIA. 2
Tema 13.3 Copepxxanue y4eOHOro MaTepuaJa:
BepositHOCTS B Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprycanue nPUKIAOHO20
npodeccuoHaIbHbIX M00yns)
3aJadax 78 | OTHOCHTENBHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOMYNBOCTH. 2
79 | Cratuctudeckoe omnpezereHne BeposTHOCTH. O1eHKa BEPOSITHOCTH COOBITHS 2
IIpakTuyeckoe 3ansTHe Ne 31. OTHocUTenpHAsh dYacToTa COOBITHSA, CBOICTBO €€ 2
ycTONYMBOCTH. CTaTUCTUYECKOE ONPEEIEHNE BEPOSITHOCTH.
Tema 13.4 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprycanue nPUKIAOHOZ0

JluckperHas ciay4yanHas

MOOys)
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BCJIIMYMHA, 3aKOH €€

80 | Buner cinyuaitnpix BenuuuH. OmpeneneHue IUCKPETHON CIy4allHOW BEJIMYHMHBIL.

pacupeneneHus 3aKkoH pacmpejiesieHdss JUCKPETHOM ciaydyalHOM Benu4uHbL. Ee  4uciioBbie 2
XapaKTEPUCTHUKHU.
Tema 13.5 Conep:kanue y4eOHOT0 MaTepuaJia:
3anaun Matemaruueckou | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20
CTaTUCTUKH MO0Yn))
Bapuanuonnsiii  psa. Ilomuron uactor u  rucrorpamMma. CraTUCTHUYECKHE
81 | xapakTepHCTHKH psifa HAOIIOAAEMBIX TaHHBIX. 2
IIpakTnyeckoe 3ansitue Ne32 . Ilosuron uyactor u rucrorpamma. CraTHUCTHYECKHE 2
XapaKTePUCTUKU pPsijia HAOII0JaeMbIX TaHHBIX.
Tema 13.6 Conep:xxanue yueOHOIro MaTepuasa:
CocraBnenue Tabmuni u | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20
JMarpaMM Ha MPaKTUKE | MOOyis)
82 | IlepBuunas 00paboTKa CTaTUCTUYECKHUX NaHHBIX. | paduueckoe Mx nmpeacTaBieHue. 2
83 | HaxoxneHue cpeTHUX XapaKTePUCTUK, HAOII01aeMbIX JaHHBIX 2
IIpakTnueckoe 3ansitue Ne 33. IlepBuuHas 00paboTka CTATHCTUYECKUX JaHHBIX. 2
I'padmueckoe ux npeacraBiacHUeE.
Tema 13.7 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue 3amauy. Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue RnPUKIAOHO20
DIIEMEHTHI Mooynn)
KOMOWHATOPUKH, IIpakTnyeckoe 3anaTHe Ne 34. DiemeHTbl KoMOMHATOpHKH. COOBITHE, BEPOSTHOCTD 2
CTaTHUCTUKU U TEOPUU coObITus. CrojkeHre U yMHOXeHue BeposiTHocTell. KoHTposbHas paboTa
BEPOATHOCTEMN
Pasjnen 14. YpaBHeHHs 1 HepaBeHCTBA 18

Tema 14.1

Conep:xaHue y4eOHOro MaTepuaJia:
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PaBHOCHIIBHOCTB
YpPaBHEHUI U HEPABEHCTB.

84

PaBHOCMIIBHOCTE ypaBHEHUII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHJIBHBIX TIEpeXo/ax B YpaBHEHMSIX M HepaBeHCTBax. OOmue MeETOoabI

O0111e METOBI pelIeHus pelIeHns ypaBHEHUU: Mepexo OT PaBEeHCTBAa (DYHKIMH K PaBEHCTBY apryMEHTOB 2 1
JUIE MOHOTOHHBIX (DYHKLIMH, METOJ Pa3jokKEeHUs HA MHOXHTEIH, METO]| BBEACHUS
HOBOU NEpeMEHHOM, (DYHKIIMOHATILHO-TpauIecKrii METOT
Tema 14.2 Coaep:xxanue yueOHOro MaTepuaJia:
I'paduueckuii meToq 85 | OOmme MeToIbl PEIICHUsI HEPABEHCTB: TEPEX0]l OT CPABHEHUS 3HAYCHUN (PYHKITHIA
pelIeHus ypaBHEHHIA, K CpaBHEGHUIO 3HAYCHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOX
HEPABCHCTB MHTEPBAJIOB, (YHKIMOHATIBHO-Tpaduueckuii metoa. I'paduyeckuii metoxa pemeHus
ypaBHEHU U HEPABEHCTB 2 1
Tema 14.3 Coaep:xxanue yueOHOro MaTepuaJia:
VYpaBHenus u HepaBeHcTBa | 86 | Onpenenenne Moayins. Packpeitue Moayias mo ompenenenuto. Ilpocreiimume
C MOAyJIEM YpaBHEHMsI U HEpPAaBEHCTBa ¢ MoAayneM. IIpuMeHeHne paBHOCHIBHBIX MEPEXO/I0B B
OTIpeNIeICHHBIX TUTIAX YPAaBHEHUH M HEPABEHCTB C MOTyJIEM 2 1
Tema 14.4 Conep:xanue yueOHOro MaTepuaJa:
VYpaBHenus U HepaBeHCTBa | 87 | 3HaKOMCTBO ¢ mapameTpoM. IIpocreiiine ypaBHEHUsI M HEPABEHCTBA € TapaMeTPOM
C mapaMeTpaMu 2 1
Tema 14.5 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprycanue nPUKIAOHOZ0
CocraBiieHHE U PEIICHUE | MOOYA
NPO(eCCHOHANBHBIX 33189 | 88 | PeHme TEKCTOBBIX 33134 MPO(ECCHOHAILHOTO COICPKAHMUS 2 1
C TIOMOIIBIO YPaBHEHHH | 89 | Pemrenme TeKCTOBBIX 3314 MPOMECCHOHATLHOTO CONEPIKAHMS 2 1
90 | Pemienne TeKCTOBBIX 3a/1a4 MPO(GHECCHOHATBHOTO COJCPKAHUS 2 1
IpakTuyeckue 3ansiTusa Ne 35. Perenue TeKCTOBBIX 3a7a4 2 2
Tema 14.6 Conep:xxanue yueOHOIro MaTepuaJia:
Pemenue 3amay. 91 | O6mme MEeTOIBI pelieHUsT ypaBHEHUH. Y paBHEHHUS M HEPABEHCTBA C MOJIYJIEM H C
VYpaBHeHUs U HEpaBEHCTBA napaMeTpami.
2 2
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[Ipomexyrounas arrectanus (OK3aMeH)

10

Bcero: ‘

262

38




3. VCJIOBUSI PEAJIM3ALIUY IPUMEPHO# IPOTPAMMBI YYEBHOM
TACIHATITAHBI

3.1. Hna peanu3anuyd NOpPOTpaMMbl TUCHMIUIMHBI JIOJDKHBI OBITH TPEAYCMOTPEHBI
CJICAYIOIINE CIeUaTbHbIe TOMEIICHUS:

Peanmuzanmss mporpaMMbel AMCHMIUIMHBL  TpeOyeT Hamuuusi ydeOHoro KaOuHera
MaTeMaTHKH.

O6opynoBanue y4eOHOT0O KaOMHETa:

— MOCaI0YHBIE MECTA 110 KOJIUYECTBY 00yUaroIInuXCs;

— pabouee MecTo MPero1aBaTes;

— KOMIUICKT y4eOHO-HAIJISAHBIX TOCOOuiA;

— KOMIUICKT JIEKTPOHHBIX BUAEOMATEPHAJIOB;

— 3a/1aHUS IJIs1 KOHTPOJIBHBIX paboT;

— Mpo¢eCcCHOHAIFHO OPUEHTHPOBAHHBIC 3a/IaHHS;

— MaTepHabl SK3aMeHa.

Texandeckue cpeacTBa 0OyueHHUS:
— MEPCOHAIBHBINA KOMIBIOTEP C JIMLEH3MOHHBIM MPOTrPaMMHBIM 00€CIICUCHHEM;
— MPOEKTOP C IKPAHOM.

3.2. UnopmannonHoe odecnevenne peajusanuy NporpamMmmbl
OcHOBHbIE HCTOYHUKH:
1. Amumos, III. A. Maremaruka: anreOpa M Hayajla MaTeMaTHYeCKOrO aHAIM3a,

reomeTrpus. AnreOpa M Hadajga wmarematudeckoro anamusza 10-11 kmaccel (0a30BbId |
yriyoneHHbiil ypoBau): yueOnuk / 1II. A. Anumos, 10. M. Konarun, M. B. Tkauépa [u np.]. —
11-e u3z., crep. — Mocksa: [Ipocsemenue, 2023. — 463, [1] c.: un. — ISBN 978-5-09-107210-5.
— Tekcr: anexrponnsrii. - URL: https://znanium.com/catalog/product/2089825

2. Aranacsn, JI. C. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYE€CKOTO aHAIIN3a,

reometpus. ['eometpusi. 10-11 kmacc. bazoBeiii u yrimyOneHHsiid ypoBHu: yueOnuk / JI. C.
Artanacsa, B. @. byty3os, C. b. Kagomres [u ap.]. — 11-e u3z., crep. — Mocksa: [Ipocsemienue,
2023. — 287, [1] c: wn. — (MI'Y — mxkone). — ISBN 978-5-09-103606-0. — Tekcr:
anekTponHsbIi. — URL: https://znanium.com/catalog/product/2089980

3. Huxonsckuii, C. M. Martemaruka: anre6pa ¥ Hadanaa MaTeMaTHYECKOTO aHAIU3a.
10 knacc (6a3oBblit U yriayosenHsit ypoBaH) / Hukonbsckuit C.M., ITotanos M.K., PemetnukoB
H.H., — 10-e u3n. — Mocksa: Ilpocsemenne, 2022. — 432 c. — ISBN 978-5-09-101573-7. —
Tekcr: anexkrponnsiii. — URL: https://znanium.com/catalog/product/2090528

4, Huxonbckuit, C. M. Maremarunka: anredpa U Hadajla MaTeMaTUYECKOTO aHaJn3a,

reoMerpus. Airedpa U Hayaia MaTeMaTuyeckoro ananusa. 11 kmacc. ba3zoBelii U yrimyOn€HHbIN
ypoBuu / C. M. Huxonsckuii, M. K. [lotanos, H. H. PemernukoB. — 9-e u3za. — Mocksa:
[Tpocsemenue, 2022. — 464 c. — ISBN 978-5-09-101574-4. — Texkct: snexkTpoHHbid. - URL:
https://znanium.com/catalog/product/2090530
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JlonoTHUTeIbHbIE UCTOYHUKH:

1.byryzoB, B. ®. Marematuka: anreOpa M Havaja MaTeMaTHYECKOTO aHAJIM3a,
reomerpusi. ['eomerpus. 10 - 11 kmaccsl (6a30BbIi M yriayOJleHHBIH YpOBHB) : yueOHuK / B. @.
byry3os, B. B. Ilpaconos ; nox pea. B. A. CagoBHuuero. — 5-¢ uzan. — Mocksa : IIpocsemienue,
2022. — 272 c¢. — |ISBN 978-5-09-099447-7. — Tekcr : osnexkrponnsii. — URL:
https://znanium.com/catalog/product/1927222

2.Konmsarun, FO. M. Marematuka: anreOpa M Havaja MaTeMaTHYECKOTO aHaJW3a,
reomeTpus. Anredpa U Hadajga MaTeMaTHYecKOoro aHanusa 11 kmacc (0a30BbIA U yriTyOJICHHBIN
ypoBHb) : yueOHuK / 0. M. Konsarun, M. B. TkaueBa, H. E. ®engopoBa. — 7-e¢ uzn. — Mockga :
[Tpoceemenue, 2022. — 384 ¢. — ISBN 978-5-09-099451-4. — Tekcr : snekrpoHHbid. — URL:
https://znanium.com/catalog/product/1927174

3.KouerkoBa, 1. A.Marematuka. [Ipaktukym : yue6. mocodue / U. A. Kouerkona, XK. 1.
Tumomko, C. JI. Cenezenn. — Munck : PUIIO, 2018. — 503 c. : mr.ISBN 978-985-503-773-7. —
Tekcr : anextponnsiit. — URL: https://znanium.com/catalog/product/1018898

HNurepHer-pecypcesl:
www.fcior.edu.ru — (MHpOpManvOHHBIE, TPEHUPOBOYHBIE U  KOHTPOJbHBIC
MaTepuabl).

www.school-collection.edu.ru — Enunasi kosuiekuuu HUGPOBBIX 00pa30BaTEIbHBIX
pecypcoB).
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIATLITAHBI

KonTpoas mu

OI€HKAa

pe3yIbTaTOB

OCBOCHUA

JUCHUIUIMHBL  OCYHICCTBJIIACTCSA

npenoaaBarcJicM B IHPOLUECCE MPOBCACHUA IMPAKTHYCCKUX SaHHTHﬁ, TCCTUPOBAHUA, a TAKIKC

BBIINTOJIHCHU A O6y‘-IaIOIJ_[I/IMI/IC$I HHJAUBUIYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHCHOBaHHﬁ.

Pe3syabTaTsl
o0y4eHust
(IMYHOCTHBIE,
npeaMeTHbIE,
MeTanpeaMeTHbIe)

Oo0mme
KOMIIETeH MU

JIMYHOCTHDBIE
pe3yabTaThl
NPOrpamMMbl
BOCITUTAHUA

®opMbI M METOAbI KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00y4eHH sl

JIHYHOCTHBIC

T, JI2, 713, J14, JI5,
716, J17

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

TectupoBanue

YcTHbIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas
camocTosTeNbHas paboTa
IIpencraBnenue pe3yibTaToOB
NPaKTUYECKUX padboT

3aimuTa TBOPUYECKUX padoT
3amura
MIPOEKTOB
KonTponbnas pabota
BrlnonHenue 3K3amMeHalMOHHBIX

HUHAUBUYAJIBbHBIX

3aIaHUA

mem anpedmemnblx

M1, M2, M3, M4,
M5, M6, M7

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

TecTtupoBanue

YeTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas
caMmocCTosTeNbHas paboTa
IIpencraBnenue pe3yiabTaToOB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT
3amura WHUBUYaJIbHbBIX
IIPOEKTOB

KonrponsHas padora
BeimonHeHne 2K3aMeHallMOHHBIX

3aIaHUN

npeomemmoie

1,102, 113,114, 11
5,116,117, 118,119,
110, 11 11, I
12, T 13, T1 14, I 15,

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

TecTtupoBanue

YcTHBII onpoc
MaremaTudecKuii JUKTaHT
NunuBunyanbHas
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IT16, 1117, II 18, II
19, I1 20, IT 21, I 22,
IT 23, II 24, 11 25, 11
26, 11 27, 11 28, IT 29,
IT 30, IT 31, II 32, II
33

CcaMOCTOsITeNIbHAs paboTa
[IpencraBnenue pe3yJIbTaTOB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
3ammra WHIUBUTyaJIbHBIX
MIPOEKTOB

KonTponbhas pabota
BrimonHenne sk3aMeHAIIMOHHBIX
3aJaHun
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